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Copep:xaHue
1. NMepeyeHb NAaHUpPyemMbIX pe3ynbTaToB 0bydYeHMA Mo AUCUUNANHE (MOAYAD), COOTHECEHHbIX C MNAHUPYEMbIMU
pesynbTaTamu ocsoeHuna OMOIM BO
2. MecTo ancumnanHel (moayna) B ctpykType OMON BO

3. O6bem AucuMnavHbl (MOAYNA) B 3a4eTHbIX €AMHMLAX C YKa3aHMEeM KOAMYEeCcTBa 4acoB, BblAENEHHbIX Ha
KOHTaKTHyt0 paboTy obyyatowmxcs ¢ npenogasaTtesnem (No BMAAM y4ebHbIX 3aHATMI) M Ha caMocTosTenbHyto paboTy
obyuvarowmxca

4. CopepKaHve AMCUMNANHBI (MoAyNs), CTPYKTYPUMPOBaHHOE No Temam (pasgenam) ¢ yKasaHMem OTBeAEeHHOro Ha
HMX KOIMYECTBA aKaZeMMYeCKMX YacoB M BUAOB YHEBHbIX 3aHATUI

4.1. CTpyKTypa 1 TEMaTUYECKMIA NJaH KOHTAaKTHOW M CaMOCTOATE/IbHOM paboTbl Mo AucumnaMHe (Mogyto)

4.2. CopeprKaHue gucumnamHbl (Moayns)

5. NepeyeHb yuebHO-meToaNYECKOro obecneyeHna aaa camocTonaTeslbHOW paboTbl obyyatowmxes no AMcuMnanHe
(moaysio)

6. POHA, OLEHOYHBIX CPEACTB NO ANCLMMANHE (MoayAto)

7. NepeyeHb nnTepaTypbl, HEO6XO4MMOM A1 OCBOEHUA ANCLUNAUHLI (MoAayA)

8. MNepeyeHb pecypcoB MHOOPMALNOHHO-TEIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeobxoANMbIX 417 OCBOEHUA
OUCUMNAUHBI (Moayns)

9. MeToAMYeCKMe YKasaHUa A1a 0by4aloWwmxca No 0CBOEHUIO0 AUCUMNAUHBI (MOAyAS)

10. NepeyeHb MHGOPMALMOHHbIX TEXHOIOTUIM, MCMONb3YEMbIX NPU OCYLLECTBAEHNN 06pa30BaTeNIbHOIO NpoLLecca no
AucumMnanHe (Moaynto), BKAOYAA nepeyeHb NporpammHoro obecneyeHmsa U MHGOPMALMOHHBIX CIPABOYHbIX cucTem (Npu
HeobxoaumocTu)

11. OnncaHve maTepuanbHO-TEXHUYECKOW 6a3bl, HeobXxoaMMOM A1a ocyllecTBneHMA 0bpa3oBaTenbHOro npouecca
no AucumMnanHe (moaynto)

12. CpeacTtBa agantaumm NpenogaBaHna AUCUMNANHBI (MoaynA) K NOTPebHOCTAM 06yYatoLWMUXCA MHBANUAOB U NNL, C
OrpaHMYeHHbIMU BO3MOXKHOCTAMM 340POBbA

13. NpunoxeHune Nel. doHA OUEHOYHbIX CPEACTB

14. NpunokeHue No2. MepeyeHb UTEPaTYpPbl, HEOOXOANMMOW A/19 OCBOEHUA ANCUUNANHBI (MoAyA)

15. MpunoxkeHne Ne3. MepeyeHb MHGOPMALMOHHBLIX TEXHOMOTUM, WUCMONb3YEMbIX A/ OCBOEHUA AUCUMUMNIMHbI
(moaynsa), BkAtOYasa NnepeyeHb NporpammHoro obecneyeHma U UHPOPMALMOHHbIX CPABOYHbIX CUCTEM



Mporpammy auvcumnauHbl paspabotan(a)(n) goueHT, K.H. (goueHT) YcmaHos W.T. (Kadeapa matematuku u
NPUKNaaHON MHPOPMATUKN).

1. NMepeyeHb NNaHMpPyeMbIX pe3yibTaToB 06yueHUsa No gucunnanHe (MoAaynto), COOTHECEHHbIX C NAaHUPYEeMbIMU
pe3synbratamu ocsoeHusa OMNOIM BO

Obyuyarolwminca, 0CBOMBLLNIA ANCUUNANHY (MOAyAb), A0NXKeH 061a4aThb CeAyoWMMUM KOMNETEHLUAMM:

LWndp Pacwmdposka
KOmMneTeHuun npuobpetaemoit KOmneTeHLun
MK-2 CnocobeH ocyLwecTBASATb TECTUPOBAHME KOMMNOHEHTOB MHPOPMALMOHHbBIX CUCTEM
MNK-2.1 3HaTb TEXHO/IOTMM TECTUPOBAHNA KOMMOHEHTOB MHPOPMALMOHHbIX CUCTEM
MK-2.2 YMeTb OCyLLecTBAATb TECTUPOBAHNE KOMMOHEHTOB MHOOPMALIMOHHbIX CUCTEM
MNK-2.3 Bnagetb cnocobHOCTLIO OCYLLECTBAATL TECTUPOBAHNE KOMMOHEHTOB MHOOPMALIMOHHbIX CUCTEM
MK-5 CnocobeH NPMMEHATb CUCTEMHbIM NOAX0A U MaTemaTUyeckme metoabl B Gopmannsaumnm peweHms

NPUKNadHbIX 3a4a4, B TOM YNC/IE UHTENNEKTYA/IbHbIX

MK-5.1 3HaTb OCHOBbI CUCTEMHOIO NOAX04A M MaTeMaTUYEeCKUX MeTOL0B B d)OpMaI'IVBaLI,MVI peweHnAa
NPUKNadHbIX 3a4a4, B TOM YNC/IE UHTENNEKTYA/IbHbIX

MK-5.2 YMmeTb NpMMeHATb CUCTEMHBIN noaxoa n matematTnyeckme mMetTobl B ¢0pMal'IVI3aLJ,VIM peweHuna
NPUKNadHbIX 3a4a4, B TOM YNC/IE UHTENNEKTYA/IbHbIX

MK-5.3 Bnagetb CNOCOBHOCTbIO MPUMEHATb CUCTEMHbIA NOAX04 M MaTemaTUyeckne MeTodbl B
bopManmsaumm pelleHns NPUKNaaHbIX 3a4a4, B TOM YUCAE UHTENNEKTYaNbHbIX

Obyyarowminca, 0CBOMBLLMA ANCUUNANHY (MOAyAb):

Jlo/KeH 3HATh:

cuctemy mnporpammupoBanuss Ha JIEJIOU; npuHOUNB pa3pabOTKH TpOTpamMM; MPHUHIUIIEI aBTOHOMHOW H
KOMIUIEKCHOHM OTJIAZKH U TECTUPOBAHUS IIPOTPaMM;

OCHOBBI CUCTEMHOTO TIOJIX0/1a M MaTeMaTHYECKUX METO/IOB IpHu nporpamMmmupoBannu Ha JJEJIOU.

JlomkeH yMeTh:

pa3pabaThIBaTh AITOPUTMBI PELICHUS W MPOrpaMMHpPOBATh 3a/a4u 0OpaOOTKH TaHHBIX B NPEAMETHOH o0iacTy,
pa3pabaThIBaTh MPOEKT TECTUPOBAHMS NPOTPAaMMBL;

IPUMEHSTh METObI CHCTEMHOT'O ITOAX0/a U MaTeMaTHYECKUX METOIOB MPH PELICHUN NPUKIAHBIX 3a1au.

JloimKeH BIaaeTh:
HaBBIKaMU OCYIIECTBIICHUS TECTUPOBAHHS TIPOTPAMM;
HABBIKAMHU CHCTEMHOTO ITOIX0/]a U MATEMAaTHYECKIX METOJIOB B (DOpMan3aliuyl pelicHIsI MPUKIIAIHBIX 3a/1a4.

2. MecTto aucumnamnHbl (moayns) B ctpyktype ONOM BO

HdaHHas pgucuunanHa (moaynb) BKAYeHa B pasgen "B1.B.AB.03.01 AducuunauHbl (moaynn)" OCHOBHOW
npodeccMoHanbHol obpasosaTenbHol nporpammsl 09.03.03 "MpuknagHaa nHpopmatmka (MpuknagHas MHGopmaTUKa B
3KOHOMMKE)" M OTHOCMTCA K AMCUMMIMHAM Mo Bblbopy M 4yacty, GoOpmMMPyeMoin yyaCTHMKaMn 0b6pasoBaTesbHbIX
OTHOLLEHWN.

OcBaunBaeTca Ha 5 Kypce B 9 cemecTpe.

3. O6bem AucuunauHbl (MoAyNA) B 3a4eTHbIX e4UMHMLAX C YKa3aHMeM KOJIMYeCcTBa 4acoB, BblAe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxca ¢ npenogasartesnem (No Bugam ydebHbIX 3aHATUIA) U Ha CaMOCTOATE/IbHYIO paboTty
obyuatowmxcs



06wwan TpyA0EMKOCTb ANCUMUMNANHBI cocTaBaneT 4 3aueTHbiX(ble) eanHuu(bl) Ha 144 yaca(os).

KoHTakTHas pabota - 30 uaca(oB), B Tom umcrie nekumm - 10 yaca(oB), npakTUyeckue 3aHaTMA - 0 yaca(os),
nabopaTopHble paboTbl - 20 Yaca(oB), KOHTPOb CaMoCTOATENIbHOM paboTbl - 0 yaca(os).

CamocTonTenbHas pabota - 105 yaca(os).
KoHTpoAb (3a4é€T / 3k3ameH) - 9 yaca(os).
dopma NPOMENKYTOYHOTO KOHTPONA AUCLUMNINHBI: 3K3aMeH B 9 cemecTpe.

4. CopepiKaHue aucumnanHbl (Moayna), CTPYKTYypupoBaHHoOe no Temam (pasgenam) ¢ yKasaHMemM OTBefeHHOro
Ha HUX KO/IMYECTBa aKaZeMUUYECKUX YacoB U BUAOB y4eBHbIX 3aHATUI

4.1 CTpyKTypa M TemaTUUYeCKUi1 N1aH KOHTAaKTHOM M CamoCToATebHOM PaboTbl No ancuunamHe (mogynio)

Buabl n yacobl
KOHTaKTHOM paboTbl,

UX TPYAOEMKOCTb
Cem (8 yacax) Camocto
N Pa3genbl aucumnauto / ecr ATeNnbHa
moayna p Nex Mpaktnu | Na6opar | A pabota
4 eckue OpHble

um
3aHATUA paGOTbI

Tema 1. TexHosorns paboTbl B BU3yanbHOM cpeae
1. [nporpammunpoBaHma. KOMNOHEHTHaA Moaeb. 9 4 0 5 25
NHTepdencHble KOMNOHEHTbI

Tema 2. O6paboTka TabanuyHom nHdopmaumn. Npaduyeckme
2. |Bo3morKHOCTU cpeapbl Borland Delphi. O6paboTka cobbiTnii. 9 2 0 5 30
MblIWb 1 KNnaBuaTtypa

Tema 3. TexHO/1I0rMsa NPOEKTUPOBAHUA MPUSIONKEHNIA.

3. . . 9 2 0 5 25
B3anmopaencTsMAMM NPUNOKEHUI ¢ 6azaMmM JaHHbIX

4 Tema 4. ConpoBOXAeHME NPOrpPamMMHOro NPoayKTa. 9 2 0 5 75
[MpoeKTHaA feATenbHOCTb
NToro: 144 (13 HUX 9 Y. KOHTPO/Ib) 10 0 20 105

4.2 CopeprKaHue gucumnauHbl (moayns)

Tema 1. TexHonorua pabotbl B BU3yanbHOU cpege nporpammupoBaHusa. KomnoHeHTHaAa mogenb. UHTepdeicHble
KOMMOHEHTbI

CtpykTypa npoekTa B Delphi. ®aiinbl npoekta, dopmbl n moayns. MHCNeKTop O6BEKTOB M MHCMEKTOP CBOWMCTB
06beKTOB. Pexkum npoekTuposaHua uHTepdeica. KomnoHeHT ®opma. KoMNoHeHTbl A4 BBOAA M BbIBOAA AaHHbIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. KomnoHeHT Button. KomnoHeHTbl TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O6paboTka TabanuHo MHopmauuu. Npadpuueckme Bo3moxkHocTu cpeabl Borland Delphi. O6paboTka
co6bITMA. MblWwb M KNaBuaTtypa

O6paboTka TabanyHoM WHbopmaumn. KomnoHeHT StringGrid. 3arpyska wu3obpakeHU B KOMMOHEHT Image.
PucosaHue ¢ nomolubto cBoiicte Canvas. PaboTta ¢ ¢ainnoBoi CTPYKTYpOM Ha ypoBHE ONepaunmoHHON CUCTEMbI: MOWUCK,
KOMMpOBaHWe, nepeMmeHoBaHue 1 yaaneHve ¢panaos 1 nanoKk. Mbiwb 1 KnaBuaTtypa. MopaaoK HacTynneHus.

Tema 3. TexHONOrUA NPOEKTUPOBAHUA NPUIOKEHUNA. B3aumogeincTBUAMM NpUNOKEHUI ¢ 6a3ammu JaHHbIX

MNMocTtaHoBKa 3agauu. MNocTpoeHne 06 bEKTHON MOAENN NPUNOKEHUSA. BblaeneHne TMNOBbLIX COObITUIN Ans 06bEeKTOoB.
Pa3paboTKka BM3yanbHOro MHtepdeiica.Moaenb goctyna K 6asam gaHHbIX M3 cpedbl NPOrpammuMpoBaHMA. KOMMNOHEHTbI
OnA paboTbl ¢ Tabanuamu u 3anpocamu. PunbTpauma AaHHbIX. BusyanbHoe oTobparkeHne gaHHbIX Ha dopme.

Tema 4. ConpoBoKAeHUe NPorpammHOro npoaykra. [IpoeKkTHaA AeaTenbHOCTb

MM3HEHHbIM UMKA MporpaMmHoOro npoagykta. OpraHusauusa nomowm: ¢ain cnpaBKM, KOHTEKCTHAA MNOMOLLb.
Pa3paboTka MrpoBbix M 0Oy4YaloLWMUX MNPUNOKEHUA B COOTBETCTBUM C WHAMBUAYANbHbIMWU 3adaHuaAMKU. PaspaboTka
npunoXeHmn. McnonbloBaHne KomnoHeHTa Shape. MocTpoeHue rpadmkoB U guarpamm B KomnoHeHTe Chart. PaboTa ¢
TEKCTOBbIMW Y TUNN3NPOBAHHbIMU Palinamm. KomnoHeHT Memo. KomnoHeHTbl OpenDialog u SaveDialog.



5. MepeueHb yuyebHO-meTOAMYECKOro obecneyeHns A[NA CaMOCTOATENbHOM pab6oTbl o6yualowmxca no
AucuunnuHe (moaynto)

CamocToaTenbHas paboTa o0Oy4aloWMXCA BbINOAHAETCA MO 33aJaHUI0 U NPU  METOAMYECKOM PYKOBOACTBE
npenogasatend, Ho 6e3 ero HenocpeacTBeHHoro y4actua. CamocToATenbHaa pabota noapasgensetca  Ha
CaMOCTOATENbHYIO PaboTy Ha AayAUTOPHBIX 3aHATUAX U Ha BHEAYAUTOPHYIO CAaMOCTOATENbHYO paboTy. CamocToaTenbHan
paboTa 06yyaloWMXCA BKAOYAET KaK NOJIHOCTbIO CAMOCTOATE/IbHOE OCBOEHWE OTAE/IbHbIX TemM (pa3zenos) AUCUMMNIMHDI,
Tak 1 npopaboTKy Tem (pa3genos), ocBaMBaeMbIX BO Bpemsa ayaAuTOPHOI paboTbl. Bo Bpems camocToAaTelbHOM paboThbl
obyvatowmecs YUTalOT WM KOHCMEKTUPYIOT y4yebHylo, Hay4yHylO W CMPaBOYHYIO /AUTEPATYPY, BbINOAHAIOT 3ajaHuA,
HanpaBNeHHble Ha 3aKpenneHue 3HaHMM U OTPaboTKY YMEHUI U HaBbIKOB, FOTOBATCA K TEKYLLEMY U MPOMENKYTOYHOMY
KOHTPOJIIO NO ANCUMMNINHE.

OpraHu3auma camoctonaTesibHON paboTbl 0OyYatoWMXCA PErNaMeHTUPYETCA HOPMATUBHBIMU JOKYMEHTaMM, y4ebHo-
MeTOAMYECKON NNTepaTypoit U SNEKTPOHHbIMM 06pa3oBaTeIbHbIMU PecypcaMu, BKNHOYAA:

MopAAOK OpraHM3aLMM U OCYLLECTBAEHUA 0bpasoBaTe/IbHOW AeATENbHOCTM NO 06pas3oBaTesibHbIM MPOrpaMmmam
Bbiclwero obpasoBaHWA — nporpammam 6akanaspuata, nporpamMmmam CrneuuanuTeTa, NpPorpaMmmam  Maructpatypbl
(yTBEpPXKAOEHHbIM NpUKasom MUHUCTEPCTBA HayKuM M Bbicwero obpasoBaHusa Poccuiickon ®egepauum ot 6 anpens 2021
roga Ne 245)

Mucbmo MuHucTepcTBa obpasoBaHusa Poccuiickoint depepauymn Nel14-55-996uH/15 ot 27 Hoabpa 2002 r. "O6
AKTUBMU3ALMM CaMOCTOATENIbHOM PaboTbl CTYAEHTOB BbICLUMX Y4eOHbIX 3aBeaeHnin"

YctaB  depepanbHOro  rocyaapCTBEHHOrO  aBTOHOMHOro  obpasoBaTesnibHOro  yypexkgeHua  "KasaHckui
(MpuBoMKCKNIN) deaepanbHbI yHUBEpcUuTeT"

MpaBuna BHYTPeHHero pacnopagka <¢denepanbHOro rocyAapCTBEHHOrO  aBTOHOMHOrO  obpa3oBaTesibHOro
yupexaeHua Bbicliero npodeccuoHanbHoro obpasosaHua "KasaHckuii (MpuBoasKckuni) degepansHblit yHusepcuteT"

JlokanbHble HopMmaTUBHbIe akTbl KasaHcKoro (MpuBosKcKoro) dpeaepanbHOro yHuBepcuteTa

6. ®oHA OL,EHOYHDIX CPEACTB NO AUcCUUNAnHe (Moaynio)

®oHZA OLEHOYHbIX CPEACTB MO AUcuMnIMHE (MOAYAID) BK/OYAET OLEHOYHble maTepuasbl, Hanpas/ieHHble Ha
NPOBEPKY OCBOEHWA KOMMETEHUMIN, B TOM YMCNEe 3HAHWIN, YMEHWA M HaBblKoB. ®OHZA OLEHOYHbLIX CPeAcTB BK/OYaeT
OLEHOYHbIE CPEeCTBA TEKYLLEro KOHTPOA M OLLEHOYHbIE CPEACTBA NPOMEKYTOUYHOM aTTecTaumu.

B ¢poHAEe OLEHOYHbIX CPeACTB COAEPKUTCA cneaytolwan MHGopmaumsa:

- COOTBETCTBME KOMMETEHLMI NAaHNpyeMbIM pe3ysibTaTam 0byyeHna no gucumnavHe (moaynio);

- KpUTEPUM OLEHUBAHUA CHOPMUPOBAHHOCTA KOMNETEHUMUI;

- MexaHn3mM GOPMMPOBAHUNA OLEHKM MO AUCUMMANHE (MOAYI0);

- OMMCaHMne NopaaKa NPUMEHEHNA 1 NPOoLLeAyPbl OLEHMBAHMA 417 KaX40ro OLeHOYHOro CPeacTBa;

- KPUTEPUM OLEHNBAHUA ANS KaXK/A0ro OLEHOYHOro CPeacTBa;

- cogep)KaHue OLEeHOYHbIX CPeacTs, BK/AUYaa TpeboBaHWA, NpeabABAAEMble K AeiCcTBMAM 0b6ydatowmxcs,
OEMOHCTPMPYEMbIM pe3ybTaTam, 3a4aH1A PasANUYHbIX TUMOB.

dOoHA OLLEHOYHbIX CPEACTB MO AUCUMIIMHE HaxoauTcs B MpunoxeHnn 1 K nporpamme gUCUMIMHbI (MO4YH0).

7. NepeyeHb nTepaTypbl, HEO6XO0AMMOIT ANA OCBOEHUA AUCLUNAUHDBI (MOAYNA)

OcBoeHWe AucuMnAnHbl (MoaynA) npegnonaraet UsydyeHMe OCHOBHOWM M AOMONAHUTENBHOM y4YebHOW nuTepaTypbl.
NnutepaTypa MoxKeT bbITb AOCTYNHA 0byYaloWwmmca B O4HOM M3 ABYX BapMaHTOB (IM60 B 060MX U3 HKX):

- B 3/IEKTPOHHOM BWAe - 4Yepe3 3NeKTPOHHble BUBAMOTEUHblE CUCTEMbl HA OCHOBAHMMU 3aK/OYEHHBbIX KOY
[0roBopoB ¢ NpaBoobnasatensimu;

- B NeyaTHom Buge - B HayuHolt 6ubnmnoteke Enabykckoro MHCTMTYyTa KOY. Obyyarowmeca nony4yarTt yyebHyto
NMTepaTypy Ha aboHemeHTe NO YUTaTeNbCKMM 6uneTam B COOTBETCTBMM C MpPaBWAaMM MNOb30BaHWA Hay4yHoM
61MbnnoTeKon.

INEeKTPOHHbIE U3LaHWA AOCTYMNHbI AUCTAHLMOHHO U3 Nt060I TOYKM NpU BBEAEHUN 06yYaloLMMCa CBOEro JI0rMHa U
naposia OT /NIMYHOro KabuHeTa B cucTemMe "INeKTPOHHbIN yHuBepcuteT". lpu MCNONb30BaHMW MeYaTHbIX W34aHUMN
61MbnnoTeuHbln GOHAO AO/MKEH ObITb YKOMMAEKTOBAH MMM M3 pacyeTa He meHee 0,25 aKsemnnspa Ha Kaxaoro
obyyatoLw,erocs ns Ynucaa Anl, 04HOBPEMEHHO 0CBAMBAKOLWMX AAHHYIO ANCLUMANHY.

MepeyeHb yuebHOM AnTEpaTypbl, HEOBXOANMMOW AN OCBOEHMA AUCUMMAUHBI (MoaynA), HaxoauTca B MpuUaoXKeHUK
2 K paboueit nporpamme aucumnavHbl. OH NOANEKUT OOHOBAEHWUIO MPU U3IMEHEHUM YCNoBWUIM AoroBopoB KOY ¢



npaBoobiafaTesiiMM SNEKTPOHHbIX WM3AAHUIN U NPU U3MEHEHUM KOMMNeKToBaHuA ¢oHAoB HayyHoit 6uBAMOTEKM
EnabyKcKoro MHCTUTYTa KOY.

8. MepeuyeHb pecypcoB MHGPOPMALMOHHO-TEIEKOMMYHUKAUUOHHOU ceTu "UHTepHeT", Heobxopaumbix AnA
0CBOEHUA aucuunauHbl (Moaynsa)

BBegeHue B nporpammunposaHme Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
Ypoku Delphi - http://www.delphi-manual.ru/

YpoKku ans HoBMYKOB - http://thedelphi.ru/lessons.php

Yye6HukK no Delphi - http://delphidevelop.ru/publ/28/

9. MeToguuecKkue yKasaHuA gnAa o6yyalowmxca no 0CBOEHUIO ANCLUUNANHbI (Moayna)

Bua pabor MeToauueckue peKomeHgauum

nekuum Mpn  M3y4YeHUM AUCLMNAMHBLI CHaAvyana HeobxoAMMO MO  KaXKAOW Teme JleKuuu npoyuTaTtb
PEKOMEHZ0BAHHYIO NNTEPATypPy W COCTaBUTb KPATKMI KOHCMEKT OCHOBHbIX MOJIOXKEHUN, TEPMUHOB,
cBeAeHuUN, TpebyoWwmnx 3aNOMUHAHNA U ABNAIOLLMXCA OCHOBOMOATAlOWMMM B 3TO TeMe A1 0CBOEHUA
nocneayowmnx Tem Kypca. s paclMpeHus 3HaHWA Mo AUCUMMNAMHE PEKOMEHAYEeTCA UCMOo/1b30BaTb
NHTepHeT-pecypcbl; NPOBOAUTb MOWUCKM B PA3NIMYHBIX CUCTEMAX M MCNO/b30BaTb MaTepuasbl CaiToB,
pPeKOMeH0BaHHbIX NpenoaaBaTenem.

nabopatopHble | Mpyu  noarotoBke K /1abopaTopHbIM  3aHATUAM HeobXoAMMO 3apaHee W3yYnTb MeToAMYecKue

paboTbl pekomeHZaunn no ero nposeaeHuto. O6paTUTb BHUMAHME Ha Lesib paboTbl, HA OCHOBHbIE BOMNPOCHI A/1A
NMoAroToBKM K paboTe, Ha copeprkaHue Tembl paboTbl. JlTabopaTopHOe 3aHATME MPOXOAMT B BUAE
Amnanora, pazbopa OCHOBHbIX BOMPOCOB TeMbI. TaK»Ke 1abopaTopHOe 3aHATUE MOKET NPOXOAUTb B BUAE
nokasa npeseHTauui, AEeMOHCTPATMBHOrO maTepuana (B 4acTHOCTM MNAKaTOB, CNaiAoB), KOTOpble
conpoBoXpatoTca becenoit npenogasaTtens co ctygeHTamu. CTyLeHT MOXKeT cgaBaTb NabopaTopHyHo
paboty B BMAE HanucaHua pedepaTa, NOArOTOBKM CNanaoB, Npe3eHTauunii 1 nocneayowen 3awmTbl ero,
NMBO MOXKEeT HanucaTb KOHCMEKT B TeTpagu, OTBETMB Ha BOMPOCHI MO 3afaHHoOW Teme. OTBeTbl Ha
BOMPOCbI MOXHO COMPOBOXAATb PUCYHKaMK, CXEMaMW U T.A. C MPUBAEYEHWEM [OMONHUTEIbHOM
NMTepaTypbl, KOTOPYIO cneayeT yKasaTb.

camocTofA- | Obyyatowmiica caMoCTOATENBbHO OMNpeaenseT PeXUM CBOEN CaMOCTOATENbHOM paboTbl U mepy Tpyaa,
TenbHaA paboTal 3aTpauMBaeMoro Ha oBlageHue 3HAHUAMMU U YMEHUAMMU MO AUCLUNAMHE, BbINOAHAET BHEAYAUTOPHYHO
paboTy No UHANBMAYANbHOMY NJ1aHy, B 3aBUCMMOCTM OT COBCTBEHHOWM MOArOTOBKM, Bl0AKEeTa BpEMEHU
M ApYyrux ycnosui. ExeaHeBHO 0O6yYaloOWMINCA OO/KEH YAeNsTb BbINOJHEHUIO CaMOCTOATE/NIbHOM
pabotbl B cpegHem He MeHee 3 4acoB. [lpyM BbINOAHEHMU CAMOCTOATE/NIbHOW  PaboTbl
obyvarowmiica nmeeTt npaso obpalwatbCA K nNpenogaBaTento 3a KOHCyAbTauMen € Uenblo YyToYHeHuA
3agaHuA, GOPMbl KOHTPOA BbIMOJIHEHHOTO 3a4aHuA.

3K3ameH [NA KOHTPONA YCBOEHUS [AHHOM AMCUMMAUHBLI NPEesyCMOTPEH 3K3amMeH, Ha KOTOPOM CTyAeHTam
HeobXxooMMO OTBETUTb Ha BOMPOCbI 3K3aMEHaUMOHHbIX 6uneToB. [lpu oOTBETe Ha 3K3amMeHe
HeobXxoaMMO: NPOAYMATb U YETKO M3/OXKUTb MaTepuan; AaTb OonpesesieHne OCHOBHbIX MOHATUI; AaTb
KpaTKoe onucaHue fABAEHWI; npuBecTM npumepbl. OTBET C/ledyeT WANIOCTPUPOBATL CXEMaMM,
pucyHKamu u rpadpukamm.

10. NMepevyeHb MHGOPMALMOHHDBIX TEXHOIOTUI, UCMONb3yEeMbIX MPU OCYLLEeCTBIeHUN 06pasoBaTeIbHOro npouecca
no aucuunaunHe (Moaynto), BKAKOYAA NepedyeHb NPporpaMmHoro obecneyeHna U MHGOPMaALMOHHDBIX CNPABOYHBIX CUCTEM
(npu HeobBxoaMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOTUIM, UCMOb3YeMbIX NPWU OCyLLEeCTBAEHUM 0BpasoBaTesibHOro mnpolecca no
aucumMnanHe (mogynio), BKAOYAA nepedyeHb MPOrpaMmMHoOro obecneyeHus M MHPOPMALMOHHBIX CMPABOYHbLIX CUCTEM,
npeacrasneH B MpunoxkeHnn 3 K paboyeit nporpamme gucuUMnInHbI (mogyna).

11. OnucaHue maTepuanbHO-TeXHMYECKOW 6a3bl, HeobxoAaumONM AnA ocyuiecTBNeHUA o06pasoBaTe/IbHOro
npouecca no aucunnanHe (Moaynio)



YuebHasa ayautopua Ne 60 (423600, Pecnybnauka TatapcTaH, r. Enabyra, yn. KasaHckasa, 4. 89) ana nposeaeHus
3aHATUIA NEKUMOHHOrO TUNA, 3aHATUMA CEMMHAPCKOTOo TWUNA, FPYNMOBbIX U MHAMBUAYA/IbHbLIX KOHCY/bTaUUM, TEKyLLEro
KOHTPO/IA 1 MPOMEKYTOUYHOWN aTTecTaumu, NomelleHre ANsA camocToATenbHoM paboTbl. Komnaekt mebenn (nocago4HbIx
mecT) 29 wT. Komnaekt mebenun (nocagouHbix MecT) ansa npenogasatena 1 wrt. KomnbloTepHbild Knacc: KomnbioTepsl intel
core i5 15 wt. MoHuTopbl ViewSonic 22d 15 wr. MNpoektop EPSON EB-535W 1 wT. UHTepakTMBHasA gocka |IQBoard DVT
TNO82 1 wr. TpnbyHa 1 wt. KoHanumnoHep 1 wt. HacTteHHble noa Ku 6 wr. WKadp gByxcTtBOpYaThbiit ¢ noskamu 1 wt. Beb-
Kamepa 1 wT. Bbixog B WHTEpHET, BHYTPUBY30BCKAA KOMMbIOTEPHAA CETb, AOCTYN B 3NEKTPOHHY WHPOpMaLMOHHO-
obpasoBaTenbHyto cpeny. Habop yuyebHO-HarnagHbIX NOCO6MIA: KOMMIEKT MpeseHTauuin B 31eKTpoHHOM dopmaTte no
npenozasaemoi gucumnavHe 3-5 wr.

12. CpeactBa aganTauMu NpenogaBaHUA OAUCUMNIMHBL K NOTpe6HOCTAM O6yyalowmnxca MHBANINAO0B U AUl C
orpaHMYeHHbIMU BO3MOXKHOCTAMM 340PpOBbA

Mpn HeobxoaMmocTn B 06pa3oBaTe/IbHOM MNpOLLECCe MNPUMEHAIOTCA C/edylolmMe MeToAbl W TEXHOOMMM,
obnervyarowme BocnpuaTME MHOOPMALMM 0OYYAIOLMMUCA UHBANMAAMU U IMLAMW C OFPAHUYEHHBLIMU BO3MOMKHOCTAMM
34,0pOBbA:

- CO3[aHMe TEeKCTOBOM BepcuM /oBOro HETEKCTOBOrO KOHTEHTa /1 ero BO3MOMHOro npeobpa3oBaHua B
anbTepHaTUBHble GOopPMbI, yA06HbIE ANA Pa3/IMUYHbIX NO/b30BaTeNEN;

- CO34aHMe KOHTEHTa, KOTOPbIi MOXHO MPeACTaBUTb B PA3/IMYHbLIX BUAAX 6e3 noTepu AaHHbIX WAM CTPYKTYpPbI,
npefycMoOTPeTb BO3MOXKHOCTb MacliTabupoBaHMA TeKCTa M M306parkeHMit 6e3 noTepu KadvecTBa, NpesycMOTpeTb
OOCTYMHOCTb YNPaBAeHUA KOHTEHTOM C KNaBuaTypbl;

- CO34aHMe BO3MOXKHOCTEN A5 06yyatowmxca BOCIPUHUMATL O4HY U Ty e MHPOPMaLMIO U3 pa3HbIX MCTOYHUKOB -
Hanpumep, TaK, 4Tobbl /MUA C HApPYWEHUAMMU CAyxa Noaydyannm MHOOPMALMIO BM3YyaNbHO, C HAPYLIEHUAMW 3PEHUA -
ayananbHo;

- NPUMEHEHWe MpOrpaMMHbIX CPeacTs, obecneyMBaloLLMX BO3MOMKHOCTb OCBOEHWMA HABLIKOB W YMEHWW,
bopmmpyembIX AUCLUNAWHOW, 3a CYET a/sbTePHATUMBHbIX cnocoboB, B TOM 4MCAe BUPTyasbHblX fAabopatopuint m
CUMYNALMOHHbBIX TEXHONOMUN;

- MPUMEHEHWe AMCTAHUMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMI AnA nepegayuv WHGOpPMauuK, opraHusaumm
pasnnyHbIX GOPM MHTEPAKTUBHOM KOHTAKTHOM paboTbl obydyatowerocs ¢ npenogasaTenem, B TOM 4yucine BebuMHapOB,
KOTOpble MOTYT 6biTb MCMOAb30BaHbl A/ NPOBEAEHUA BUPTYA/IbHbIX NEKUMIA C BO3MOMKHOCTbIO B3aMMOAENCTBUA BCEX
YYaCTHUKOB AMUCTAHLMOHHOTO 0byyeHUs, NpoBeAeHUs CEMUHAPOB, BbICTYNEHUA C AOKNALAMMU WM 3aLUUTbI BbINOJHEHHbIX
paboT, NnpoBeAeHUA TPEHMHIOB, OpraHM3aLUMn KONIEKTUBHOM pPaboTbl;

- MPUMEHEeHWe [OUCTAHLMOHHbIX O0b6pa3oBaTesibHbIX TEXHONMOTMM ANA  opraHvsaumMm  Gopm  TeKylero u
NPOMEXKYTOUYHOTO KOHTPOASA;

- YyBE/NIMYEHME NPOLO/IKUTENBHOCTM CAAuM  O06y4alolWMMCA MHBAMAOM UAW  JINLOM C  OrPaHUYeHHbIMU
BO3MOXHOCTAMM 34,0p0BbA GOPM NPOMENKYTOUYHOM aTTecTaLMm No OTHOLEHUIO K YCTAHOBNEHHOW NPOAO/IKUTENbHOCTU UX
coaum:

- NPOSO/IKUTENbHOCTU CAQYM 3a4éTa UM dK3ameHa, NPOBOAMMOro B NUCbMeHHOW dopme, - He bosee yem Ha 90
MWHYT;

- NMPOAO/MKUTENBHOCTU NOATOTOBKM OBy4YalowWerocs K OTBETY Ha 3a4éTe MM 3K3amMeHe, NPOBOAMMOM B YCTHOM
dopme, - He bonee yem Ha 20 MUHYT;

- NPOAO/IKUTENbHOCTU BbICTYNAEHUA obyyatowerocsa nNpum 3almMTe KypcoBoi paboTsl - He bonee Yyem Ha 15 MUHYT.

Mporpamma cocTtaBsieHa B cooTBeTcTBUK ¢ TpeboBaHMaMmM GPTOC BO 1 yuebHbIM niaHOM no HanpasaeHuto 09.03.03
"MpuknagHaa nHpopmatmka" 1 npodunto nogrotosku "MpuknagHana MHGOPMaTUKA B IKOHOMUKeE".
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1. CooTBeTCTBHE KOMIIECTCHIMII IJIAHUPYEMBIM pe3yJbTaTaM 00y4YeHHsI 0 JUCHHILINHE (MOIYJII0)

Koa n HauMmeHoBaHue

MHOMKaTOpbl AOCTUNKEHMA KOMMeTeHuUi

OueHouHble cpeacTBa TEKyLLEero KOHTpona

M NPOrpaMmMmnpoBaThb 3a4a4n 06paboTkm
[OaHHbIX B NpegmeTHon obnacTy,
pa3pabaTblBaTb MPOEKT TECTUPOBAHUA
nporpammbl.

Bnageet HaBblkaMu ocyLLeCcTBAEHMA
TECTUPOBAHUA NpPOrpamm.

KomMmneTeHuun ANA BAHHOW ANCLUNAWUHDI M NPOMEXXYTOYHOI aTTectaumm

MK-2. CnocobeH 3HaeT cMcTemy NPOrpamMmmmMpPOBAHMA HA TeKyLWmin KOHTPOIb:

OCYLLEecTBAATbL OEN®U; npuHumMnbl pa3paboTku nporpamm; | JlabopaTopHble paboTbl MO TeMam
TecTUpoBaHue NPUHLMMNbI aBTOHOMHOM Y KOMMNEKCHOM Tema 1. TexHonorna paboTbl B BU3yasibHOM
KOMMOHEHTOB OT/IafKM M TEeCTUPOBAHMA NPOrpamm. cpee nporpammmnpoBaHuA. KomnoHeHTHasn
MHPOPMALMOHHbIX mogaenb. UHTepodericHble KOMNOHEHTbI
cUcTeM. YMmeeT paspabatbiBaTb anroputmbl peweHnsa | Tema 2. ObpaboTka TabanyHom

nHdopmaumu. Npadpuyeckne BO3MONKHOCTH
cpeabl Borland DELPHI. PaboTa ¢ ¢aitnamu.
O6paboTka cobbITMit. MbiWb M KNaBuaTypa
Tema 3. TexHONOrnA NPOEKTUPOBAHUA
NPWOXKEHUI. BsaumogencTeusamm
NPUNONKEHUIN ¢ BasaMu JaHHbIX

Tema 4. ConpoBoXaeHne NporpaMmmHoro
npoaykta. NpoeKkTHan AeATeNbHOCTb

[MpomeKyTouHaa aTTecTauma:
SK3ameH

MK-5. cnocobeH
NPUMEHATb CUCTEMHbI
nogxog, v
maTemaTnyeckue
MeToAbl B
dopmanusauum
peleHna NpuKNagHbIX
33434, B TOM ymcne
WMHTENNIEKTYa IbHbIX.

3HaeT OCHOBbI CUCTEMHOIO NOAX0A4a U
MaTemMaTU4ecKMx MeTo40B npwu
nporpammmnpoBaHnmn Ha JE/TOU

YMmeeT NpUMeHATb MeTOAbl CUCTEMHOTO
noAxoZa U MaTeMaTUYECKMX METOL0B NpU
peLeHnn NPUKNALHbIX 3a4au4.

Bnageet HaBblIKaMKW CUCTEMHOIO NOAX0A4a U
MaTemaTnyeCknx metToaos B d)opmanmaau,wm
peweHnAa NpuknagHbiX 3a4au.

TeKyWwmnit KOHTPOIb:

TecTMpoBaHMe No Temam

Tema 1. TexHonorns paboTbl B BU3yasibHOM
cpeae nporpammmnpoBaHua. KomnoHeHTHasnA
mozesnb. UHTepdencHble KOMMOHEHTbI
Tema 2. ObpaboTKa TabanyHoM
nHdopmaumn. Npadpuyeckne BO3MOKHOCTH
cpeapbl Borland DELPHI. Pa6oTa ¢ dpalinamu.
O6paboTka cobbITMin. Mbiwb W KNaBMaTypa
Tema 3. TexHONOrnA NPOEKTUPOBAHUA
NPWAOXKEHUI. BsaumoaencTeusamm
NPUIOXKEHMN ¢ Bazamm AaHHbIX

Tema 4. ConpoBOXAeHME MNPOrPaMmmMHOro
npoaykta. NpoeKkTHan AeATeNbHOCTb
MpomexkyTo4yHanA aTTecTauma:

IK3ameH

2. Kpurepun onennBaHus copMHPOBAHHOCTH KOMIIETeHIMIT

Komner 3auteHo He 3auteHo
eHuuA BbiCOKMIA ypoBEHb CpepaHuiA ypoBeHb Hu3kuit ypoBeHb Huke noporosoro
(oTnnyHO) (xopowwo) (ymoBneTsoputenbHo) YPOBHA
(HeyaoBneTBopure
JIbHO)
MK-2 3HaeT OTAMYHO cucTtemy | 3Haet cuctemy | 3HaeT cuctemy He 3HaeT cuctemy
NpPorpaMMMpoOBaHMA  Ha | NPOrPaMMMpPOBaAHMUA Ha | NporpaMmuMpoOBaHMKA Ha nNporpaMmmMmmpoBaHmn
OENOU; npuHuunol | AENOW; OCHOBHble | AE/TPU; oTaenbHble A Ha JENDU;
pa3paboTkM  nporpamm; | NPUHLMMbI pa3paboTkM | NPUHLMMbI pa3paboTkm NPUHUMNbI
NPWHLMMNbI aBTOHOMHOM M | NMpOrpamm; NPUHUMNBI | NPOrpamMmm, AOMNycKan pa3paboTku
KOMMMEKCHON OTNaAKW M | aBTOHOMHOWM W | TUNWYHbIE OWMBKM NpuU nporpamm;
TECTUPOBAHWUA NPOrpPamm KOMM/IEKCHOM OT/NaZKM U | OTBETE HA BOMPOC Un NPUHUMNbI
TeCTUPOBAHMA NPOrpamm peLleHMn NocTaBAeHHOM ABTOHOMHOM U
3aga4um KOMIM/IeKCHOM
OT/IaJKM U
TeCTMPOBaHUA
nporpamm
Ymeet paspabaTbiBaTth | YmeeT paspabaTtbiBaTh | YmeeT paspabaTtbiBaTh | He ymeet
aNifOPUTMbl  PELUEHMA U | aNrOPUTMbl  PELIEHUA W | aNropuTMbl  pelleHns W | paspabaTbiBaTb
nporpaMmmmMpoBaTb NporpaMmmMmMpoBaTb 3ajayu | NPOrpaMMMpPOBATL 3aZa4M | anropuUTMmbl
3agauum 06paboTkM | 06paboTKM OAHHbIX B | 06paboTKM  AaHHbIX B | peleHus u




OAHHbIX B MPeaAMETHOM | npeameTHOM obnactn, | npegmeTHOM obnacTtn, | nporpammupoBaTb
obnactn, paspabaTtbiBaTb | pa3pabaTbiBaTh npoekT | paspabaTbiBaTb NpoekT | 3agaym 0bpaboTkn
NpoeKT TECTUPOBAHUA | TECTUPOBAHWUA MPOrpammbl, | TECTUPOBAHUA [AHHbIX B
nporpammbl [OMNYCKaa He3HauuTeslbHble | MPOrpaMmbl, [OonycKaa | npegMeTHOM
OWMBKM npuM OTBETE Ha | TUNUYHbIe OWWBKM npu | obnacTu,
BONPOC  WAM  pPEeLleHUW | OTBETE Ha BOMpPOC WAu | paspabaTbiBaTb
nocTaBAeHHOM 3a4a4m pelweHnn MOCTAaBAEHHOW | MPOEKT
EEVERTY TECTUPOBAHUA
nporpammbl
Bnapeet HaBblKamu | Bnapeet OCHOBHbIMK | Bnageet oTaenbHbiMmu | He Bnageer
OCYyLLLEeCTBEHMUA HaBblKaMW OCYLLECTB/IEHUA | HaBblKaMu HaBblKaMW
TECTUPOBAHWUA NPOrPamMmM | TECTUPOBAHMA  NPOrpamm, | OCYLLECTB/IEHUA OCYyLLLEeCTB/IEHMUA
[ONYCKaa He3HauyuTesibHble | TECTUPOBAHUA NpPOrpamm, | TeCTUpPOBaHWUA
OoWMBbKM npu OTBETE Ha | AOMNycKas TUMUYHbIE | NpOrpamm
BONPOC  WAM  pelleHun | ownbkn npu oTBeTe Ha
nocTaB/IeHHOW 3a4a4un BONPOC WAW  peLleHuun

NnocTaB/IEHHOM 3a4aumn

lK-5

3HaeT OT/INYHO OCHOBbI

3HaeT OCHOBbI CUCTEMHOIO

3HaeT OCHOBbI CUCTEMHOTO

He 3HaeT oCHOBbI

CMCTEMHOrO Noaxoaa u noaxona v OTAENbHbIX noaxoaa v oTAeNbHbIX CUCTEMHOrO

MaTEMaTUYECKUX METOAO0B | MaTemMaTUYeCKUX MeToa0B MaTemMaTU4yecKnx mMeToaos | nmoaxoaa u

npu NPorpaMmmMmmnpoBaHnn npu NPOrpaMMMpPOBAHUN HA | NPW NPOrPaMMMUPOBAHUMU MaTeMaTUYEeCKNX

Ha OENOU LOEN®U, nonyckas Ha AENDU, ponyckan MeToA0B Npwn
He3HayuTeNbHble OWnBKK TUMNWYHbIE OLIMGKM NpuU nporpaMmMmpoBaHn
npu oTBeTEe Ha BOMNPOC Uaun OTBETE Ha BONPOC Umn M Ha AE/TOU
peLleHMn NocTaBNeHHOM peLleHMn NocTaBAeHHOM
3agauum EEVERYY

YmeeT npumeHATb YmeeT npumeHATb MeToAbl YmeeT npumeHATb He ymeet

MeTo/bl CUCTEMHOTO
noaxoda u

CUCTemMHOro noagxoaa v
OTAOENIbHbIX

MeToAbl CUCTEMHOTO
NoAxoAa M OTAENbHbIX

paspabaTbiBaTb
NPUMEHATb MeToabl

MaTeMATUYECKUX METOA0B | MaTeMaTUYECKUX METOA0B MaTeMaTUYEeCKUX METOLO0B | CUCTEMHOTO

npv peLeHnn Npv peLweHnn NPUKNAAHbIX | NpU peLleHnn noaxoza u

NPUKAaAHbIX 3343y 3ajay, fAonyckas NPUKNAAHbIX 33434, MaTeMaTUYECKUX
He3HauyuTeNbHble OWnbKK AONycKan TUMUYHblEe MeToZL0B Npwu
npv oTBETE Ha BONPOC UK OWMBKM Npu OTBETE Ha peLeHun

peLleHn NocTaBNeHHOM
334aum

BOMPOC UM peleHnn
NoCTaBAEHHOW 3a4a4n

NPUKAaAHbIX 3343y

Bnapeet HaBblKamu Bnageet HaBblKamu Bnageet HaBblkaMu He Bnageet

CUCTEMHOTO Nnoaxoaa u CUCTEMHOTO Nnoaxoaa u CUCTEMHOrO Noaxoaa u HaBblKaMMu

MaTeMaTUYECKUX METOA0B | OTAE/bHbIX OTAENbHbIX CUCTEMHOTO

B8 popmanusauum MaTeMaTUYECKUX METOLO0B B | MaTEMATUYECKMX METOA0B | NMoaxona u

peLeHns NpUKNaLHbIX bopmanumsaumm peleHus B popmanusauum MaTeMaTUYECKUX

3ajau NPUKA3AHbIX 3343y, peleHna NpUKNagHbIX MeToZ0B B
[OMYyCKan He3HauuTebHble | 3a4ad, AonycKas dopmanmsaumm
OLWMBKM Npu oTBETE Ha TUMNWYHbIE OLIMBKM NpuU peleHns

BOMpPOC nnun pewieHnmn
nocTaB/eHHOM 3adayun

OTBETe Ha BONpOC UAn
peleHnn NocTaBeHHOoM
3agaun

NPUKNAa4HbIX 3a4a4

3. Pacnipenesienne oneHoOK 3a (popMbI TeKyliero KOHTPOJIS H MPOMEKYTOYHYI0 aTTeCTAIUIO

9 cemectp:

Texkyluii KOHTPOJIb:

JlabopaTopHbIe pabOTHI IO TEMaM

Tema 1. Texnomorus paboThl B BU3YAIbHOH cpefie mporpaMmmMupoBanus. KommonenTHas moaens. MaTepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabmuuaaoit mHPopMaruu. ['paduueckne BozmoxxaocT cpeanl Borland DELPHI. Pa6ota ¢ ¢datimamm.
O6paboTka coOBITHH. MBITIb U KIIaBUATYpa

Tema 3. TexHOIOTHS IPOESKTUPOBAHUS MPHIIOKESHUH. B3anMOIeiCTBUSIMI IPHIIOKEHHM ¢ 0a3aMU TaHHBIX

Tema 4. ConpoBoxkeHIE MPOrpaMMHOro MpoaykTa. [IpoekTHas nesTenbHOCTD



TectupoBanue

Tema 1. Texnosorus paboThl B BU3yaJIbHOI cpeze nporpaMMmupoBanust. KomnonenTnas mozens. HtepdeiicHse
KOMITOHCHTBI

Tema 2. O6paboTka Tabnuunoi nHpopmarmu. I'paduyeckne Bozmoxnoctu cpensl Borland DELPHI. Pabora ¢ daiinamu.
O06paboTka coObITHH. MBI U KJIaBHATypa

Tema 3. TexHOIOTHS IPOESKTUPOBAHUS MPHIIOKESHUH. B3anMOIeCTBUSIME IPHIIOKESHHM ¢ 0a3aMU TaHHBIX

Tema 4. ConpoBokI€HNE TPOTPAMMHOTO MPOIyKTa. [IpoekTHas AesTeTbHOCT

BrImonHeHne KakJOro OIEHOYHOT'O CPEACTBAa OIICHWBACTCS IO INKaje: OTIWYHO, XOPOIIO, yIOBICTBOPHTEIBHO,
HEYJOBJICTBOPUTEIHHO.

OO0mras oneHKa 3a TeKyMmni KOHTPOJb IPEACTaBISIET cO00H cpeiHee 3HaUeHNEe MEKAY MMOMYyUSHHBIMH OIICHKAMH 32
BCE OLICHOYHBIE CPEJCTBA.

I[IpoMe:kyTOUHASI ATTECTAIAS — DK3aMCH.

BrImonHeHNEe KaXAO0TO 3aJaHUS 332 MPOMEKYTOUYHYIO aTTCCTAI[MIO OICHUBACTCS IO IIKANle: OTIMYHO, XOPOIIO,
YAOBJIETBOPUTEIHHO, HEYTOBICTBOPUTEIBHO.

OO0mas OIeHKA 3a MPOMEKYTOUYHYIO aTTECTAIUIO MPEICTABISACT COOOW CpeiHee 3HAUCHHE MEXKAY IOTyYCHHBIMHU
OIIEHKaMH 3a BCE OLIEHOYHBIC CPENICTBA IPOMEKYTOUHON aTTECTALIHN.

B ciywuae HEBO3MOKHOCTH yCTAaHOBJICHUS CPEIHETO 3HAUCHHUS OIIEHKH 32 MPOMEKYTOYHYIO aTTeCTAaIHIo (HaIpuMep,
«XOpOIIO» WIH «OTIUIHOY»), HTOTOBAS OIEHKA BBICTABIIACTCS AK3aMEHATOPOM, MCXOIS M3 MPHHIIHIA CIIPABEUINBOCTH H
OeCTPUCTPACTHOCTA HAa OCHOBAaHWM OOINErO BIIEYATIIEHHS O KAauyecTBE M JOOPOCOBECTHOCTH OCBOCHHUS OOyJarOIIUMCS
JUCITUTUTHHEI (MOIYJIS).

Buneb! oneHok:

Jos 3x3amena
OTnuyHO.

Xopoto.

Y 10BNIETBOPUTENBHO.
HeynosnerBopurenbHo.

4. OueHoYHbIE CPeCTBA, MOPSAAOK UX MPUMEHEHUS U KPUTEPUH OLleHUBAHUA

4.1. OueHoYHbIE CPeICTBA TEKYIEro KOHTPOJIs

4.1.1. JIabopaTopHbIe padoThI

Tema 1. Texnomorus paboThl B BU3YAIbHOH cpefie mporpaMmmMupoBanusi. KommonenTHas moaens. MaTepdeiicHbie
KOMIIOHCHTEI

Tema 2. O6paboTka Tabnuunoi nHpopmarmu. ['paduyeckne Bozmoxnoctu cpensl Borland DELPHI. Pabora ¢ daiinamu.
O06paboTka coObITHH. MBI U KJIaBHATypa

Tema 3. TexHOJOTHS IPOCKTUPOBAHUS MPIIIOKCHUN. B3auMoeicTBUSIME TIPUIIOKEHUH ¢ Oa3aMu JaHHBIX

Tema 4. ConpoBoxkIeHHE IPOTPAMMHOTO POAYKTa. [IpOeKTHAs IEATEILHOCTh

4.1.1.1. Ilopsinox npoBegeHHs.

JlaGopatopHbie pabOTHI MPOBOJIATCS B YaChl AyAUTOPHON pabOTHI.

[lepen BeIMoOTHEHNEM KaXKHOH pabOTHI CTyAEHTHI-0akataBphl JODKHBI IpopaboTaTh COOTBETCTBYIOIIMKA MaTepHal,
HCTIONB3YS KOHCIIEKTH TEOPETUIECKUX 3aHATHH, IEpHOIMYECKUE H3IaHH, yIeOHO-METOAMYECKIE TOCOOUS 1 yUeOHUKH.

[To okOHYaHHUM 3aHATHH CTYJIECHTHI OQPOPMIISIFOT OTYET 0 KaXKI0i paboTe, coboaas Cleay oy GopMy:

e HawmmMeHoBaHME TEMEI,
Lenb paboTHI;
3amaHue U co/iep>KaHKe BRITIOJHCHHOMN paOoTEHI,
[TucbMeHHBIC OTBETHI HA KOHTPOJIBHEIC BOIPOCHI.
BeIBOIBI IO TIpOJIEIaHHOM padoTe.

e CIHCOK HUCTOJIb30BaHHBIX HCTOYHHUKOB.
4.1.1.2 Kputepun onleHMBAHUSA

OneHKa «OTJIUYHO» CTABUTCSH, €CJIM 00y4YaIoLIMiicsl IPOIEMOHCTPHPOBAJ BEICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JTIOCTATOYHBIN ISl YCHEITHOTO PEUICHHUS 3a/1a4 MPO(eCCHOHATBHOM e TeTFHOCTH.

O1eHKa «XOpPOIIO» CTABUTCH, €CJIU 00y4YaloLUiicsl TIPOIEMOHCTPHUPOBAIT XOPOIIHA YPOBEHh OCBOCHHS HABHIKOB,
JIOCTATOYHBIH JJIS peNIeHUsI OOJIBIIeH YacTH 3a1a4 MPoPeCCHOHATBHON A TETLHOCTH.

OneHka «yI0BJeTBOPUTENBHO» CTABHUTCH, ecJM O0y4yaroluics MPOICMOHCTPUPOBAT YyIOBICTBOPHUTEIBHBINA
YPOBEHb OCBOEHHSI HABBIKOB, TOCTATOYHBIH ISl PEIICHUS OTACIBHBIX 3a1a4 MPO(eCCHOHANBHON AEATeIEHOCTH.

Ouenka «HEYIOBJIETBOPUTEIHHOY cTaBUTCS, ecau o0yJarommiicst MPOJIEMOHCTPUPOBAI
HEYJIOBJICTBOPUTEIILHBI YPOBEHb OCBOCHUS HABBIKOB, HEJOCTATOYHBIA I pEIICHUS 3aiad NpodecCHOHAITEHOM
JIeSITEIIEHOCTH.
4.1.1.3. ConepixaHue OLICHOYHOI0 CPeCTBA

JlaGopaTopHas padoTa 1. JIuHeiiHbIe MPOrpaMMBI



HammmmTe nmporpammy must pacuera no AByM Qopmyiam. IIpenBapuTenbHO MOArOTOBETE TECTOBBIC MPHUMEPHI C
TTOMOIIBIO KAIBKYJISATOpa (Pe3yabTaThl BEIYUCICHUS TI0 00enM (opMyriaM JOJDKHBI COBIIanaTh). Mcmonb3yiite kiacc Math,
coneprkamui Mmaremarindeckne pynkunu DELPHI. Metozbl, oTCyTCTBYIOIIME B Ki1acce, BRIPA3UTE Yepe3 NMEIOIIHECs.

Bapuanmut 3a0anuii:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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JlaGopaTtopHas pa6ora 2. Pa3BeTBiIsII0IIMecs] BHIYHCIUTENbHBIC TPOLECCHI
3ananue. BoruncanTs 3HaYeHne GpyHKIMH
Bapuanumul 3a0anuii:
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3ananue 2. [lonaganue TOYKU B 3aIITPUXOBAHHYIO 00J1aCTh
Hammcate mporpammy, KoTopas OIpeaesseT, TOoNagaeT JM Toyka ¢ 3aJaHHBIMH KOOpAWHATaMH B 00acTh,
3aKpaIICHHYIO Ha PUCYHKE CEPBIM IIBETOM. Pe3ynbTaThl pabOTHI MPOTPAMMEI BEIBECTH B BHJIE TEKCTOBOTO COOOIIICHUS.

Bapuanumul 3a0anuii:

Ne O0mnacth Ne Oo0iacTh

1 2 Yi
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13
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JlabopaTopHasi padora 3. Opranuszauus HUKJI0B

3ananme 1. Taéauua 3Hayennii pyHkuuu

BbrucuTh W BBIBECTH HA 3KpaH B BUJC TAONUIBI 3HAYCHHS (YHKIUH, 3aJaHHOU rpaduyecku (cM. 3amanue 1
nabopaTopHOi paboTHl 2), HA UHTEPBAIE OT Xuay JIO Xxon C ITAroM dx. VIHTEpBaNl W mIar 3aaaTh TaKUM 00pa3oM, YTOOBI
MIPOBEPUTH BCE BETBH MPOTrpaMMbl. TabIuIly CHAOUTh 3ar0J0BKOM H IIAIKOM.
3ananmue 2. Cepusi BLICTPEJIOB M0 MUIIIEHH

JUIss mecsiTH BBICTPENOB, KOOPIMHATHI KOTOPBHIX 3aJAIOTCS C KJIaBHATYPHI, BBEIBECTH TEKCTOBEIC COOOIICHHS O
MoTIaIaHuK B MUIIICHb U3 3aJ1aHus 2 1abopaTopHOi paboThI 2.
3aganmne 3. Paasl Teiiaopa

BrraucinTh ¥ BEIBECTH Ha dKpaH B BUJE TAOJHUIBI 3HAYCHUS QYHKINH, 3aJaHHON C MoMoIkio psaa Teiimopa, Ha
WHTEPBAIIE OT Xpuau IO Xyon C IIATOM dX C TOYHOCTHIO €. TaOMUITy CHAOAUTH 3aroJIOBKOM M mamnkoi. Kakmas ctpoka TabIuIs!
JTOJDKHA COEPKaTh 3HAUCHHUE apTyMEHTa, 3HauCHHE (DYHKIIMU ¥ KOJIMYESCTBO MPOCYMMHUPOBAHHBIX YJICHOB PsAA.

Bapuanmut 3a0anuii:
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JlabopaTopHas paGora 4. IIpocTeiimne Kaaccol
Kaxnprii paspabaTeiBaeMBIii KJTacC IOJDKEH, KaK IPABHIO, COACPXKATH CIEAYIOIIHME 3JIEMEHTHI: CKPBITHIE MOJI,
KOHCTPYKTOpBI C IapaMeTpaMu W 0e3 MmapaMeTpoB, METOJbI, CBOMCTBAa. MeTOIBI M CBOWCTBA JTOJKHBI 0OECIICUMBATH
HEMIPOTHBOPEUYUBBINA, TOJTHBIA, MHHUMAIBHBIA M yHOOHBIH HWHTepdeiic kimacca. [Ipy BO3ZHWKHOBEHWH OIIMOOK JOJDKHBI
BEIOPACHIBATHCS UCKITIOUCHHS.

B mporpamme 10mKHA BEITTONHATECS TPOBEPKA BCEX pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3amanme.

Omnmcate Kjacc, pealu3yIOINA NECITUYHBIM CUETYMK, KOTOPBIA MOXKET YBEIHYMBATh WM YMEHBIIATH CBOE
3HaYEHUE HA €JUHUILY B 3aJaHHOM Juamna3oHe. [IpenycMOTpeTh HHULIMAIU3AUIO CYeTYNKa 3HAYSHUSIMU TI0 YMOYaHUIO U
MIPOU3BOJIFHBIMH 3HaueHUsIMH. CUETYNK MMEeT IBa METOJa: YBEIMYCHHUS W YMEHBIICHUS, — ¥ CBOICTBO, ITO3BOJIAIOIICE
MOJIYYHTh €T0 TEKYIIee cocTosiHuE. [Ipu BBIXO/Ie 3a TPAHUIIBI JHATIa30HA BRIOPACKIBAIOTCS HCKITIOYCHUS.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HIIEMEHTHI Kilacca.

Bapuanmut 3a0anuii:

Bapuant 1

OmnmcaTs KJ1acc «IBETHAS TOYKa». JJI TOUKHM 3a/1al0TCSI KOOPAMHATHI U IBET. [[BET OmmchIBaeTCs ¢ IOMOIIBIO TPEX
COCTaBJIAIONINX (KPACHBIH, 3¢JICHBIH, CHHUN). [IpeycMOTpeTh pa3InyHbIC METOIbI HHUIIUAN3AINH 00BhEKTa C TIPOBEPKOM
JIOTTYCTUMOCTH 3HadeHWH. JIOMyCTHMBIM JHANa3oHOM Uil KakIoW coctapisromend sBisercss [0, 255]. B cmyuae
HEJIOTYCTHMBIX 3HAYCHUH MOJICH BBIOPACHIBAIOTCS UCKIIOUeHHs. OMUcaTh CBOMCTBA JUIS MOTyYCHUsI COCTOSHUS 00BEKTa U
METOJ] I3MEHEHHS I[BETA.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanT 2

Onwmcaths KJIACC, PEATH3YIONIMA IICCTHAIIATCPUIHBIH CYCTYNK, KOTOPBIA MOXET yBEIUYMBATh WM YMEHBIIATH
CBOC 3HAYCHWE Ha EIWHHUIy B 3aJaHHOM [uamazoHe. [IpemycMOTpeTs WHUIHAIH3AIMI0 CYCTYNKA 3HAYCHUSAMH IIO
YMOJYaHHIO U TPOU3BOJIBHEIMY 3HAYCHUAMU. CUCTUHK MMEET JIBA METOJIA: YBEIMUYCHUS U YMCHBIIICHUSI, — U CBOHCTBO,

MO3BOJIIIONIEE TOJMYYHTh €ro TeKyliee cocTtosHue. [lpym BeIXoJe 3a TpaHWIBI IWana3oHa BBIOPACHIBAIOTCS
UCKJTFOUCHHUSL.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 3

OmnmcaTe Kiacc, TMPEACTABISMIOIIMKA TPEYroidbHUK. IlpeaycMOTpeTs MeETOmBl Ui CO3JaHHsS OOBEKTOB,
MepeMEIICHIs Ha TUIOCKOCTH, U3MEHCHHS Pa3MEpPOB WM BpAIllCHHS Ha 3aJaHHBIN yroi. OmucaTh CBOWCTBA VIS MOJTyYCHHS
cocTostHUS 00beKTa. [Ipi HEBO3MOKHOCTH IOCTPOCHUS TPEYTOIbHNKA BEIOPACHIBACTCS HCKITIOUCHHE.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanT 4

IMocTpouTs ommcaHue Kiacca, ComepiKailero WHGOPMAIKI0 O MOYTOBOM ajapece opraHm3anuu. [Ipemycmorperh
BO3MOKHOCTh Pa3/AeIbHOTO M3MEHEHHS COCTABHBIX YacTeH aapeca M MPOBEPKH IOMYCTUMOCTH BBOIWMBIX 3HadcHH. B
cllyvae HEeJIOIyCTUMBIX 3HAYCHUM TOJICH BRIOPACHIBAIOTCS HCKIFOUCHUS.



Hanucate nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3padoTaHHbIE JIEMEHTHI Kilacca.

Bapuanr 5

CocraBuTh ONMUCAaHWE Kiacca U IPECTaBICHHUS KOMIUIEKCHBIX udncelsl. OOecreunTh BBIIOJIHEHUE OIepalui
CJIO’KEHUS, BEBIUNTAHNS M YMHOKEHHUS KOMIUIEKCHBIX YHCEI.

Hanucate nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3padOTaHHbIEC 2JIEMEHTHI Kilacca.

BapuanT 6

CocTaBUTh OMMCaHUE Kjacca A BEKTOpa, 3aaHHOI0 KOOPJAMHATAMM €r0 KOHIIOB B TPEXMEPHOM MPOCTPAHCTBE.
OObecrieunTh OIEpany CIOXKCHHUS W BBIYUTAHUS BEKTOPOB C MOJYYCHHEM HOBOTO BEKTOpa (CyMMBI WM Pa3HOCTH),
BBIUUCIICHUSI CKAJSIPHOTO MPOU3BEACHUS IBYX BEKTOPOB, AJIHHBI BEKTOpPa, KOCUHYCA YIia MEXIy BEKTOpaMH.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE JIIEMEHTHI Kilacca.

Bapuanr 7

CocTaBUTh ONHCaHWE KJacCa TPSMOYTONBHUKOB CO CTOPOHAMHM, MApaUICIBHBIMA OCSIM  KOOpIHMHAT.
IIpengycMOTpeTh BO3MOXKHOCTH IEPEMELICHUS IPSMOYTOJIBHUKOB Ha IUIOCKOCTH, W3MEHEHHE pa3MepoB, IOCTPOEHHE
HAaMMEHBIIIETO NPAMOYTOJIFHUKA, COJNEpPKAIIero IBa 3aJaHHBIX NPSMOYTOJNBHUKA, W TPSIMOYTOJBHHKA, SBIIIONIETOCS
o01eit gacTpio (IepeceyeHneM) AByX MpsIMOYTOJILHUKOB.

Hanmcats nporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HIIEMEHTHI Kilacca.

Bapuanr 8

CocraBuTh ONMHCaHWE Kiacca A NpEeACTaBICHHSA OaThl. lIpeaycMoTpeTs BO3MOXKHOCTH YCTaHOBKH HaThl U
U3MEHEHHsl €€ OTHENBbHBIX Moyiel (Troj, Mecsdll, I€Hb) C IMPOBEPKON AOMYCTMMOCTH BBOAMMBIX 3HaueHuil. B cmyuae
HEIOMYCTUMBIX 3HAYCHHWH TIoyell BhIOpachIBaroTCA HCKIodeHHs. Co3aaTh METONBI M3MEHEHHWS IaThl Ha 3aJaHHOE
KOJIMYECTBO JHEH, MECALEB U JET.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HIIEMEHTHI Kilacca.

Bapuant 9

CocraBuTh ONMMCaHKE KJacca Ui MPEICTaBICHNs BpeMeHH. [IpeaycMOoTpeTs BO3MOKHOCTH YCTAHOBKY BPEMEHH U
W3MEHEHHSI €r0 OTIENbHBIX MoJeil (4ac, MUHYTa, CEKyH/a) ¢ MPOBEPKOH JIOIMYCTUMOCTH BBOJMMBIX 3Ha4eHHH. B cimydae
HEIOMYCTUMBIX 3HAueHHUH IoJied BeIOpachiBaroTcs HCKmodeHus. Co3maTh METONBI W3MEHEHHS BPEMEHH Ha 3aIaHHOE
KOJINYECTBO YaCOB, MUHYT U CEKYH].

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.

Bapuant 10

COCTaBUTB ONIMCAHHUE KJIACCAa MHOTOWIEHA BUIa ax? + bx + c. TIpeycMOTPETh METOIBI, PEATTU3Y IOIIHE:

o BBIYHCIICHUE 3HAYCHUSI MHOTOYJICHA JUISl 3aJaHHOTO apryMEHTa;

o OTIEPaIMIO CJOKEHHS, BBIYMTAHHWS W YMHOXXCHUS MHOTOWICHOB C TMOJyYeHHEM HOBOTO OObeKTa-
MHOTOYJICHA;

o BBIBOJ] HA 3KpaH ONHCAaHUS MHOTOUJICHA.

Hanmcats mporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

BapuanTt 11

OmnmcaTs Kiacc, MPeICTaBISTIONIHNA TPeYToIbHUK. [IperycMOTpeTh METOABI A CO3AaHUS OOBEKTOB, BEIYUCICHUS
IUTOIIaH, HEepUMEeTpa W TOYKU IepecedeHHs meauaH. OnmcaTh CBOMCTBA JUIS HOJYYEHHs COCTOSIHUS oObekrta. [lpm
HEBO3MOXXHOCTH IIOCTPOCHHUS TPEYTOJIbHUKA BEIOPACHIBACTCS HCKITIOUCHHE.

Hanucats nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3padoTaHHbIE 2JIEMEHTHI Kilacca.

BapuanT 12

Omnucate Kiacc, NpeACTaBISIONMHA Kpyr. IIpenycMoTpers MeTomsl Ui CO3/laHHMs OOBEKTOB, BBIYMCIICHUS
IUTOIIAAN KPyTa, IUTMHBI OKPY>KHOCTH W IPOBEPKU TOMAJaHUs 3aJaHHOH TOYKHM BHYTpH Kpyra. Ommcath CBOWCTBA IS
TIOJTy4EHHsI COCTOSIHUS 00BEKTa.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuanrt 13

Omnwmcats Kace s pabOTHI CO CTPOKOH, ITO3BOJISAIONIEH XPAaHUTh TOJIBKO TBOMYHOE YHCIO M BBIIOJIHATH C HUM
apupMeTHyeckue onepauuu. I[IpenycMOTpeTs HMHHIMATU3alUI0 C TPOBEPKOHM JOMyCTUMOCTH 3HaueHWH. B cimyuae
HE/IOIYCTHMBIX 3HAaUE€HNH BEIOPACHIBAIOTCS UCKITIOUCHHUS.

Hanucate nporpaMmy, 1eMOHCTPUPYIONIYIO BCe pa3padoTaHHbIE 2JIEMEHTHI Kilacca.

BapuanT 14



Onwcats Ki1acc Ipodei — paloHANBHBIX YUCE, SBISIONIMXCS OTHOIICHHEM JBYX HENbIX yncel. [IpeqycMoTpers
METOBI CIIOKCHHS, BRIYUTAHM, YMHOKEHIS U ICJICHUS APOOCH.

Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kilacca.

Bapuanr 15

Onmcate Knacc «(aitm», coaepxamuii cBeJcHus 00 MMEHH, JaTe co3maHus u amuHe (aima. [Ipemycmorpers
WHULIMAIU3AIUI0 C TPOBEPKOM JOMYCTUMOCTH 3HadeHUW mojeid. B ciydae HemomyCTUMBIX 3HA4YeHUW MoOJeH
BEIOpachIBarOTCs UCKMoueHHs. OmmcaTh MeTO] noOamieHUs WH(DOpMAIMK B KOHEI (aiyla U CBOWCTBA YIS MOMYUYCHHUS
cocTostHus (aiina.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanT 16

OnucaTh KJIACC «KOMHAaTa», COIEpXKallUi CBEACHHS O METPa)Ke, BHICOTE IOTOJKOB M KOJHMYECTBE OKOH.
IIpenycmMoTpeTh MHHULMANU3AIMIO C MPOBEPKOM TOMYCTUMOCTH 3HA4Y€HHWU mojeid. B ciyuae HeAomycTUMBIX 3HAYCHHUH
moJie BHIOpACHIBAIOTCSA UCKIIOYeHHs. OmnucaTh METOIBI BBIYHCICHHUS IUIONIATM W 00beMa KOMHATBHI M CBOWCTBA JUIs
MTOJTyYCHHSI COCTOSHUS 00BEKTA.

Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kilacca.

Bapuant 17

Omnucare Kiace, NPEACTABIAIOIIAN HeIMHEHHOEe ypaBHeHHE Buaa ax —cos cos (x) = 0. Onwmcars MeTo,
BBIUUCIISIONINNA PEIICHHE 3TOT0 YpPaBHEHUs Ha 3aJJaHHOM HMHTEpBAJe METOIOM JelcHus momoiam (cm. pasmen «Llukm ¢
mapameTpoM for») m BBEIOPACHIBAIONINI HMCKIIOYEHHE B CIIy4ae OTCYTCTBHUsS KopHS. Ommcath CBOICTBa Ui MONyYCHHS
COCTOSIHUS O0BEKTA.

Hanmcats nporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.

BapuanT 18

Onucath Kilacc, HPeACTABIAIOIMI KBagpaTHoe ypaBHeHMe Buia ax?+ bx +c = 0. Onucath MeTOS,
BBIUUCITSIONINNA PEIICHUE 3TOTO YPaBHECHUS W BHIOPACHIBAIOIIUI HCKIIIOUCHHE B CIydae OTCYTCTBUS KOpHei. OmumcaTb
CBOMCTBA JUIS ITOYYSHHSI COCTOSIHUS 00BEKTa.

Hanmcats mporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kiacca.

BapuanTt 19

Onwcath KJIacC «IPOIECCOp», COACPIKANINNA CBEICHHUS, O MapKe, TAKTOBOW Y4acTOTe, 00beMe KAIIa U CTOMMOCTH.
[IpenycMoTpeTh MHHULMANU3AIMIO C MPOBEPKOM TOMYCTMMOCTH 3HA4YeHHWH mojeid. B ciyuae HeAONmyCTUMBIX 3HAYCHHUH
moJieH BEIOpachIBAOTCS UCKIFOUeHHS. OmHcaTh CBOMCTBA IS MMOTyYCHHS COCTOSIHHS 00BEKTA.

OmnmcaTs KIace «MaTepUHCKAs TUIaTa», BKIIOYAIOMIHNN KIIacC «IIPOLEccCop» W 00hEeM yCTaHOBICHHON ONepaTHBHON
namsate. [IpenycMOTpeTh MHUIMATIH3AIHI0 ¢ MPOBEPKOW JIOMyCTUMOCTH 3HAYEHUH MO o0beMa mamstu. B cimywae
HEIOIYCTUMBIX 3HAUYEHHUH MOJIs BRIOpackIBaeTcs UCKModeHne. OnucaTh CBOMCTBA IS ITOTyYEHHS COCTOSTHUS OOBEKTA.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIC DIIEMEHTHI KIIACCOB.

JlabopaTopHasi pabora 5. OqHOMepHbIEe MACCHBBI
3aganue.
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
a CyMMY TIOJIOKHUTETIHHBIX JIEMEHTOB MAacCHBa,;
u MIPOU3BE/ICHUE JJIEMCHTOB MACCHBAa, PACIIOJIOKCHHBIX MEKAY MAKCHMAIbHBIM II0 MOIYJIO U
MUHUMAJIBHBIM IT0 MOJIYJTIO JIEMEHTaMH.
YHopsaIouuTh 3IEMEHTH MACCUBA IO YOBIBAHUIO.
Bapuanmut 3a0anuii:
Bapuant 1
B onmHOMEpHOM MaccHBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYMCIHUTD:
U cyMMy OTpHIIaTENBHBIX 3JIEMEHTOB MacCHBa;
U mnpousBeneHne HIEMEHTOB MACCHBA, PACIIOI0KEHHBIX MEXKIY MAKCUMAaTIbHBIM 1 MUHUMAJIbHBIM 3JIEMEHTAMU.
YHopsagouuTh 3IEMEHTH MACCUBA IO BO3PACTAHUIO.
BapuanT 2
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIMISCTBCHHBIX 3JICMCHTOB, BBIYUCIHUTD:
U mnpousBeneHue MOJOKUTEIHHBIX 3JIEMEHTOB MaCCHUBA;

a CYMMY DJICMCHTOB MaCCHBA, PaCIOJIOKCHHBIX 1O MUHUMAJIbHOT'O 3JICMCHTA.



yHOpH,HO‘II/ITL MO BO3PACTAaHUIO OTHACJIBHO 3JIEMCHTBI, CTOAIIMC HAa YCTHBIX MECTaxX, U JJICMCHTBI, CTOANIUC Ha
HCYCTHBIX MCCTax.

BapuanT 3
B ogHOMEpHOM MaccHBE, COCTOSIIEM U3 N LETOYHUCICHHBIX 3JIEMEHTOB, BBIYUCIIHUTH!

U mnpousBeneHne 3IEMEHTOB MAaCCHBA C YETHHIMH HOMEPaMU;

U cymMy 3JIeMEHTOB MaccHBa, PACIOJIOKEHHBIX MEK/Ty IIEPBBIM M HOCIIEIHIM HYJIEBBIMH JJIEMEHTAMH.
IIpeoOpazoBaTh MaccuB TaKUM 00pa30M, YTOOBI CHAaYaIa pacloarajiich BCe MOJI0XKUTEIbHBIC 3JIEMEHTBI, a TIOTOM

— BCE OTpPUIATEIbHEIC (3IEMEHTHI, PABHBIC HYJIIO, CYUTATh MTOJIOKUTCIHHBIMH).
BapuanT 4

B onHoMepHOM MaccuBe, COCTOSIILIEM U3 N BEILIECTBEHHBIX 3JIEMEHTOB, BEIUUCITHUTD:

U cymMy 2JIeMEHTOB MaccuBa ¢ HEYETHBIMH HOMEPaMH;

U cymMMy 3JIeMEHTOB MacCHBa, PACIIOIOKEHHBIX MEKIY HEPBBIM U ITOCIEIHAM OTPUIATCIBHBIME JIEMECHTAMHU.
CxaTh MacCHB, YJAJIUB M3 HETO BCE 3JIEMEHTHI, MOIyJIb KOTOPBIX HE MPEBHIIIACT CIUHUILY.

OcBoOouBIIHECS B KOHIIE MACCHBA 3JICMCHTBI 3alIOJTHUTH HYJISIMH.
Bapuanr 5

B omHOMEpHOM MacCHBE, COCTOSAIIEM M3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U MakcHUMaNbHBII SJIEMEHT MacCUBa;
U cyMMy 3JIeMEHTOB MacCHBa, PACIIONIOKEHHBIX JI0 MIOCIICAHETO TIOJI0KUATEIILHOTO JICMCHTA.
CxxaTh MacCuB, yJaduB W3 HEro BCE OJJIEMEHTHI, MOJIYJh KOTOPBIX HAXOOUTCS B UWHTepBane [a, b].
OcBoOouBIIHECS B KOHIIC MACCHBA DJICMCHTHI 3aITOTHUTD HYJISIMH.
BapuanT 6
B oiHOMEpHOM MAacCHBE, COCTOSAIICM U3 N BEIISCTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U MuHMMAaNBHBIH 2IEMEHT MacCHBa;
U cyMMy 3JIeMEHTOB MacCHBa, PACIIONIOKEHHBIX MEKIY EPBBIM U IMOCIEIHUAM ITOJIOKUTESIFHBIMU 3JICMECHTAMH.

IIpeoOpa3zoBaTh MaccUB TaKUM 00pa3oM, YTOOBI CHAYala Pacroiarajiich BCE 3JEMEHThI, paBHbIC HYIIIO, & TIOTOM
— BCE OCTaJIbHBIE.

Bapuant 7
B ogHoMepHOM MaccuBe, COCTOSIILIEM U3 N LIEJOYUCIEHHBIX 2JIEMEHTOB, BHIYUCIUTH:

U HOMep MakCHMAaJIbHOTO DJIEMEHTa MAaCCHBa;

U npowusBeneHUE 3IEMEHTOB MacCHBA, PACIIONIOKCHHBIX MEKIY TIEPBBIM M BTOPHIM HYJICBEIMH JIEMCHTAMHU.
IIpeobpa3oBaTh MaccuB TakUM 00pa3oM, YTOOBI B IEPBOI €ro MOJIOBHHE PACHOIATAINCH 3JIEMEHTHI, CTOSBIINE B

HEYETHBIX [TO3UIUX, & BO BTOPO MOJIOBUHE — JJIEMEHTHI, CTOSIBLINE B YETHBIX MO3HULIUAX.
Bapuant 8

B onHOMEpHOM MaccHuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIUTD:
U HOMep MHHMMAaJBHOTO JJIEMEHTa MacCHBa;
U cymMmy peMEeHTOB MacCHBa, PACIIOIOKEHHBIX MEXTY NEPBBIM M BTOPHIM OTPHULATEIEHEIMH DJIEMEHTaMH.
[IpeoOpazoBaTh MaccWB TakuM 00pa3oM, YTOOBI CHa4aja PacHoNaraiich BCE 3JIEMEHTHI, MOAYJIb KOTOPHIX HE
MPEBBIMIACT SANHMUILY, @ TOTOM — BCE OCTAJbHBIE.
Bapuant 9

B OOJHOMCPHOM MAaCCHUBEC, COCTOAIIEM M3 N BEHICCTBCHHBIX 3JICMCHTOB, BBIYUCIINTD:
U MakcHUManbHBIH 110 MOAYJIIO BJICMEHT MaCCHUBa;

a CYMMY DJIEMCHTOB MaCCHBA, PaCIOJIOKCHHBIX MEXIY IIEPBBIM U BTOPBIM ITOJIOXKUTCIBHBIMHA DJICMCHTAMU.

IIpeobpa3oBaTh MaccHUB TaKKM 00pa30M, YTOOBI JIEMEHTHI, PABHBIC HYIIO, PACIIOIATAUCH ITOCIIE BCEX OCTAIbHBIX.
BapuanTt 10

B ogHoMepHOM MaccuBe, COCTOSIILIEM U3 N LIEJIOYUCIEHHBIX 2JIEMEHTOB, BHIYUCIUTH:
U MuHMMAaNBHBIH 0 MOYIIIO AJIEMEHT MaCCHBa,;
U cymmy Momyinei 3IeMEHTOB MacCHBa, PACIIONIOKEHHBIX TIOCIIE TIEPBOTO AJIEMEHTA, PABHOTO HYJIIO.
IIpeobpa3oBath MaccuB TakuM 00pa3oM, YTOOBI B TIEPBOH €ro MOJIOBHHE PACHOIATAINCH 3JIEMEHTHI, CTOSBIINE B

YETHBIX MMO3ULHUSX, a BO BTOPOM MOJIOBUHE — DJIEMEHTHI, CTOSIBLINE B HEUYETHBIX MO3ULIUSAX.
BapuanT 11

B OAHOMCEPHOM MACCHUBEC, COCTOAIIEM M3 N BCHICCTBCHHBIX 3JICMCHTOB, BBIYUCIUTD:



a HOMCPD MUHUMAJIbHOTO IO MOAYJIIO 3JICMCHTA MAaCCUBA,

U cymmy Momyiei 2IeMEHTOB MacCHBA, PACIIONIOKEHHBIX TIOCIIE TIEPBOTO OTPHUIIATEIILHOTO DJICMCHTA.
CxaTh MaccuB, YIOQJIMB W3 HETO BCE DOJEMEHTHI, BEIWYMHA KOTOPHIX HAXOJWTCS B WHTEpBaie [a, b].
OcBoOouBIIHECS B KOHIIC MACCHBA DJICMCHTHI 3aITOTHUTD HYJISIMH.
BapuanT 12
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U HOMep MakCHMAaJbHOTO 0 MOJIYJIIO HJIEMEHTa MacCUBA;
U cyMMy 3JIeMEHTOB MacCUBa, PACIIONIOKEHHBIX TIOCIIE TIEPBOTO MOJIOKHUTEIHHOTO YIEMEHTA.
[Ipeobpa3oBaTth MaccuUB TakuM 00pa3oM, YTOOBI CHadalla PaclioyiarajlicCh BCE DJIEMEHTHI, Ieas Y9acTh KOTOPBIX
JICKUT B HHTEPBAJIE [a,b], a MOTOM — BCE OCTAIBHBIC.
BapuanT 13
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U KoJMYECTBO JIEMEHTOB MAacCHBa, JISKAIUX B JHana3oHe ot A 1o B;
U cymMMy 3)IeMEHTOB MacCHBa, PACIIOIIOKEHHBIX TOCIe MAKCUMAIIBHOTO 3JICMEHTA.
YIopsaIounTh 3IEMEHTH MAaCCHBA IO YOBIBAHUIO MOYJICH.
BapuanT 14
B onmHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U KOIMYECTBO DIIEMEHTOB MAaCCHBA, PABHBIX HYIIIO;
U cymMy 2JIeMEHTOB MaccHBa, PACIOJIOKEHHBIX MOCIIE MUHIUMAIBLHOTO JIEMEHTA.
YHopsaIo9uTh 3IEMEHTH MaCCHBA IO BO3PACTAHUIO MOJIYJICH.
Bapuanr 15
B oHOMEpHOM MAacCHBE, COCTOSIIEM U3 N BEMIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U  xoandecTBO dIEMEHTOB MaccuBa, 00abIIHX C;
U mpowusBeneHUE 3IIEMEHTOB MacCHBA, PACIIONIOKEHHBIX MOCIC MAKCUMAIIBHOTO IO MOIYJIIO JIEMEHTA.
IIpeobpa3oBaTh MacCHB TaKUM 00pPa30M, YTOOBI CHaYaJIa PACIIONArauCh BCE OTPHUIIATCIBHBIC SJIEMEHTHI, a TIOTOM
— BCE TIOJIOKUTEIBHBIE (3IEMEHTHI, PABHBIE HYJIIO, CYUTATH ITOJIOKUTECITHHBIMH).
Bapuant 16
B ogHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BBIYUCIHUTD:
U KoJMYeCTBO OTPHLATEIBHBIX HIIEMEHTOB MAaCCHBA,;
U cymMy MoJyrneit 2IeMeHTOB MacCHBa, PACIONIOKEHHBIX MOCIIE MUHIUMAJIBHOTO 10 MOJIYJIO 3JIEMEHTa.

3aMeHUThL Bce OTPpHULATCIBHBIC JJICMCHTBI MACCHUBA HUX KBaJpaTaMUu W YHOPAAOYHUTL 3JIEMCEHTHBI MacCHBa IIO
BO3pacTaHUIO.

Bapuant 17
B ogHOMEpHOM MaccHBE, COCTOSIIEM U3 N ETOYUCICHHBIX 3JIEMEHTOB, BBIYUCIIHUTH!

U  KOIMYECTBO MOJIOKHUTEILHEIX 3JIEMEHTOB MacCCHuBa,

U cymMmy 31eMEeHTOB MacCHBa, PACIIOI0KEHHBIX ITOCHIE TTOCISAHET0 JIEMEHTa, PABHOTO HYJIIO.
[IpeoOpazoBaTh MaccuB TakMM 00pa3oM, YTOOBI CHaYajIa pacloyarajuch BCE HJIEMEHTHI, 11easi YacTh KOTOPBIX He
MIPEBBIIIACT SANHMILY, @ TOTOM — BCE OCTAJbHBIE.
BapuanT 18
B ogHOMEpHOM MaccUBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTh:
U KoiMYecTBO 3JIEMEHTOB MaccHBa, MeHbIINX C;

U cyMMy menbIx 9acTei 2JIEMCHTOB MaCcCHBA, PACIIOIOKEHHBIX TOCIIE TIOCICAHET0 OTPUIATSILHOTO 3JICMEHTa.
IIpeobpa3oBaTh MaccHB TaKuM O0pa30M, YTOOBI CHayaja paCIONIarajiCh BCE JJIEMCHTHI, OTIHYAIOIIMECS OT
MaKCHUMaJIbHOTO He Ooiree yeM Ha 20%, a MOTOM — BCE OCTaJIbHBIC.
Bapuant 19
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BBIYUCIHUTD:
U npowusBeneHUE OTPUIIATEIBHBIX 3JICMEHTOB MACCHBA;
U cyMMy MOJIOKUTEIBHBIX JICMCHTOB MAaCCHBA, PACIIOIOKECHHBIX JI0 MAKCUMAIILHOTO DJICMCHTA.
V3MeHUTh OPS/IOK CIICAOBAHUS HIIEMEHTOB B MaCCUBE HA OOPATHEIH.

JlaGopaTopHasi paboTa 6. [[ByMepHble MaCCHBBI



3amanme.
Jana mnpsmoyromsHas wMatpuna. OnpenenuTs cpeaHee apu(MeTHUecKoe €€ D3JIEMEHTOB M  KOJHYECTBO
MOJIOKUTEIBHBIX 3JIEMEHTOB B KaX0H CTpoOKe.
Bapuanmut 3a0anuii:
BapuanTt 1
Jana nenoyncieHnas npsMoyroibHas Matpuia. OmpenenuThb:
U KoIMYecTBO CTPOK, HE COAEPIKAIMX HU OJHOTO HYJICBOTO JJIEMEHTa;
U MakcuManbHOE M3 YHCell, BCTPEYAIOIIUXCs B 33/IaHHOM MaTpHIle Oosiee 0HOTO pasa.
Bapuant 2
[ana nienouncinenHas npsiMOyroyibHas MaTpuna. OnpeneauTs KOJIMYECTBO CTONOIOB, HE COJEPXKAIINX HU OHOTO
HYJICBOTO 3JICMEHTA.
XapaKkTepUCTUKOW CTPOKH LENOYUCIEHHON MATpUIbl HA30BEM CYMMY €€ TOJOXKUTENIbHBIX YETHBIX JJIEMEHTOB.
[lepecTaBisis CTPOKH 3aJaHHOM MaTPHIIBI, PACTIONIOKUTH UX B COOTBETCTBUH C POCTOM XapaKTEPHUCTHK.
Bapuant 3
Jana nenoyncineHnas npsMoyronbHas Matpuiia. OmpenenuTsb:
U xonmdecTBO cTONOIOB, COACPIKAIIUX XOTS OB OMH HYJIEBOI JIEMEHT;
U HOMep CTPOKH, B KOTOPOH HAXOIHUTCS camasi AJTMHHASL CEPHsl OJJUHAKOBBIX JIEMEHTOB.
Bapuanr 4
Jana nenouncneHnas KBagpaTHas MaTpuma. OnpenennTs:
U mnpousBeneHHE IEMEHTOB B T€X CTPOKAX, KOTOPbIE HE COAEPKAT OTPULIATEIBHBIX JJIEMEHTOB;
U MakCHMyM Cpeiid CyMM 3JIEMEHTOB JAMAroHaeil, napauiesibHbIX TJIaBHON TUAarOHAIH MaTPHIBI.
Bapuanr 5
Jana nenouncneHnas KBagpaTHas MaTpuma. OnpeennTs:
U cymMy 2JIeMEHTOB B TeX CTOJIOIAX, KOTOPHIE HE COJEPKAT OTPUIATEILHBIX HJIEMEHTOB;
U MHUHHMYM Cpelu CyMM MOJYyJIel 3JIEeMEHTOB AUAroHaneil, napauielibHbIX T000YHOI HMaroHanu MaTpHUIbL.
Bapuanr 6
Jana nenoyncieHnas npsMoyroibHas Matpuiia. OnpenenuTsb:
U cymMy 2JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJEPIKAT XOTS ObI OJIMH OTPULATEILHBIA DJIEMEHT;
U HOMepa CTPOK U CTOJIOLOB BCEX CEJIOBBIX TOYECK MATPHIIBI.
NOPUMEYAHUE
Marpuna A ¥MeeT ceIoBYI0 TOUKY A;;,eCi A;j ABIAETCA MUHUMAJIBHBIM JJIEMEHTOM B i-i CTPOKE M MaKCHMallbHBIM — B
j-M cTomorIre.
Bapuant 7
Jis 3amaHHOM MaTpuIel pasMepoM 8 X 8 Haiith Takue k, mpu KOTOPBIX k- CTpoKa MAaTpHIBI COBMAacT ¢ k-M
CTOJIOLIOM.
Haiiti cymMMy 3J1€MEHTOB B T€X CTPOKaX, KOTOPBIE COAEPKAT XOTS OBl OIMH OTPHLATEIBHBIN 3JICMEHT.
Bapuanr 8
XapaKkTepuCTUKONW CTOJONA IETOYNCICHHON MaTPHIBI HA30BEM CYMMY MOJYJIEH ero OTpUIaTeIbHBIX HEUSTHBIX
anemeHToB. [lepecraBiisisi cTONOIBI 38 JaHHONH MaTPHUIIBL, PACTIONIOKHUTH UX B COOTBETCTBHU C POCTOM XapaKTEPHCTHK.
Haiiti cymMMy 371€MEHTOB B T€X CTOJOAX, KOTOPBIE COAEPKAT XOTSI OBl OJMH OTPHIATEIEHBIN 3JICMEHT.
Bapuant 9
Cocensamu seMeHTa A;; B MaTpulle Ha30BeM dJIEMEHTHI Ay, tne i — 1<k <i+1,j—-1<I1<j+1,(k ) #
(i,)). Onepauust cria)xxuBaHUs MaTPUIBI Ja€T HOBYIO MaTPHILy TOTO € pazMepa, KaKIblid SJIEMEHT KOTOPO MoJTydyaeTcs
KaK cpefHee apu(pMETHIECKOe HMEIOIINXCS COCEICH COOTBETCTBYIOIIETO AJIEMEHTAa HCXOAHOW MaTpwuilsl. IlocTpouTts
PE3YNIbTAT CTIAKUBAHUS 33JAHHOM BEIECTBEHHONW MaTpHIbl pasmepom 10 X 10.
B crnaxxenHo# maTpuie HAalTH CyMMY MOJYJI€i 3JIEMEHTOB, PACIIOIOKEHHBIX HUXKE TJIAaBHOM JMAaroHau.
Bapuant 10
ONeMeHT MaTpHIBl HA3BIBACTCS JIOKATBHBIM MHHHIMYMOM, €CIH OH CTPOI'O MEHBIIE BCEX MMEIOIINXCS y HEro
cocefiel (ompeneNneHne COCeIHUX 3JIEMEHTOB cM. B BapuaHTe 9). IloacuuraTh KOIMYECTBO JOKAIbHBIX MUHHMYMOB
3aJaHHOM MaTpuIs! pazmepoM 10 X 10.
Haiitu cymMMy Momyrneit 21eMEHTOB, PacoIOKEHHBIX BBIIIE TJIABHOW THaroHalH.



BapuanTt 11
KosdhpummeHnTsr cucTeMbl JIWHEHHBIX ypaBHEHWH 3amaHbl B BHIE MPAMOYTroibHOH Marpuimbl. C MOMONIBIO
JIOITyCTUMBIX MPEOOpa30BaHUI MPUBECTU CUCTEMY K TPEYTOJIBHOMY BUJY.
Haiiti kom4ecTBO CTPOK, cpenHee apu(hMETHIECKOE HIEMEHTOB KOTOPBIX MEHBIIE 33JaHHON BEIMIHUHBL.
BapuanT 12
YIUTOTHUTH 3aJaHHYIO MATPHILY, YAAISS U3 HEe CTPOKHU U CTOJIOIHI, 3aII0THEHHBIE HYIIMU.
HatiTi HOMep mepBoii U3 CTPOK, COACPIKAINUX XOTS OBl OJTUH MTOJIOKUTCIHHEIH AJIEMEHT.
BapmuanT 13
OCyIIeCTBUTh IUKINYCCKUN CIBHUT JIEMCHTOB MPSIMOYTOJIBHON MAaTPHIBI Ha N 3JEMEHTOB BIIPABO WM BHH3 (B
3aBHCHUMOCTH OT BBEJICHHOTO PEKMUMa), N MOXKET OBITh OOJIbIIE KOJMYECTBA HIIEMEHTOB B CTPOKE HMIIH CTOJIOIIE.
BapuanT 14
OcCylIecTBUTh NMUKIHYCCKUI CIIBUT DJIEMCHTOB KBAJIPaTHOM MaTpuIlsl pasmepoM M X N BIpaBo Ha k 31eMeHTOB
TakuM 00pa30M: 3JIEMEHTHI TIEPBOHM CTPOKH CABHTAIOTCS B MOCIETHHUNA CTONOEIl CBEPXY BHH3, M3 HETO — B ITOCIICIHIOIO
CTPOKY CIipaBa HaJICBO, U3 HEe — B MEPBBIA CTONOCI CHU3Y BBEPX, U3 HETO — B IEPBYHO CTPOKY; VIS OCTabHBIX
JJIEMEHTOB — AHAJIOTHIHO.
Bapuant 15
Jlana nienmoyucieHHas mpAMoyroibHas Marpuna. Onpenenuts HoMep IepBOro U3 CTOJIOIOB, COASPKAIIIX XOTS OB
OJIUH HYJICBOW DJICMCHT.
XapaKTepUCTUKOW CTPOKH IEIOYUCICHHON MAaTpHIBI Ha30BEM CYMMY €€ OTPHIIATENbHBIX YETHBIX 3JIEMEHTOB.
[epecTaBisis CTPOKH 3aJaHHON MATPHIIBI, PACTIONIOKUTh UX B COOTBETCTBUU C YOBIBAHUEM XapaKTCPUCTHK.
BapuanT 16
YHopsamgouuTh CTPOKU IICIOYHCICHHON MPsIMOYTOJBHON MATPHIBI MO BO3PACTAHHIO KOJIMYECTBA OJUHAKOBBIX
3JIEMEHTOB B Ka)K/10M CTPOKE.
HatiTi HOMep mepBOTO U3 CTOJONOB, HE COACPIKAIIUX HU OJHOTO OTPHUIIATEIEHOTO JIEMEHTA.
Bapuant 17
IlyTeM mepecTaHOBKH 3JIEMEHTOB KBaIPATHOW BEUICCTBEHHON MATPHIIBI TOOUTHCS TOTO, YTOOBI €€ MaKCUMAIIbHBIN
AJIEMEHT HaXOIMJICS B JICBOM BEPXHEM YTy, CICAYIOMIUN MO BEIHYUHE — B TO3UIUH (2, 2), CICIYIOIINI 0 BETHYHHE —
B mo3u1uu (3, 3) ¥ T. 1., 3aMOJTHUB TAKAM 00pa30oM BCIO TIaBHYIO THArOHAb.
HatiTi HOMep mepBoii U3 CTPOK, HE COACPIKAIINX HU OJTHOTO TTOJIOKUATEILHOTO JICMCHTA.
Bapuanr 18
Jana nenoyucieHHas NpssMoyroyibHas Matpuiia. OmpeaeauTh:
U KOJMYECTBO CTPOK, COACPIKALIMX XOTS ObI OIMH HYJICBOM DJIEMEHT;
U =Homep cTosOLIa, B KOTOPOM HAXOIUTCS caMast ITTMHHASL CEPHsI OJJHHAKOBBIX JIEMEHTOB.
Bapuant 19
Jana nenouncneHnas KBagpaTHas MaTpuma. OnpeaennTs:
U cyMMy 3JIeMEHTOB B TE€X CTPOKaX, KOTOPBIC HE COJIEPKAT OTPHUIIATEILHBIX AIIEMEHTOB;
U MHHHMYM CpeIu CyMM 3JIEMEHTOB IMaroHaleil, TapaielbHbIX TIIaBHON JHArOHATH MATPUIBI.
Bapuant 20
Jana nenouncineHnas npsMoyroibHas MaTpuia. OmpenenuThb:
U KOIMYeCTBO OTPHUIATEIHHBIX AJIEMEHTOB B T€X CTPOKAX, KOTOPHIC COMEPKAT XOTS OBl OJIMH HYJICBOH JIEMCHT;

U HOMepa CTPOK U CTOJIOLOB BCEX CEJIOBBIX TOYCK MATPHIIBI.

NPUMEYAHUE

Marpuia A HMEET CEIOBYIO TOUKy A;j,ecnu A;j SBISETCS MHHUMAIBHBIM OJJIEMEHTOM B i-H CTpOKe H
MaKCHMAaJIbHBIM — B j-M CTOJIOIIE.

JlaGopaTopHas padorta 7. CTpoku

3ananue.

Hammcates mporpamMmy, KOTOpasi CUMTHIBACT TEKCT W3 (ailla W BHIBOAWT Ha JKPaH TOJNBKO MPEHATIOKCHHS,
cojiep Kalue BBEACHHOE C KIIABHATYPHI CIIOBO.
Bapuanumul 3a0anuii:

Bapuanr 1



Hammcats mporpaMmy, KOTOpasi CYUTHIBACT U3 TEKCTOBOTO (haiiia TPU MPEIUIOKESHUS M BEIBOJUT UX B 00paTHOM
TTOpSAKE.

Bapuanr 2

Hammcats mporpammy, KOTopasi CYMTBIBaeT TEKCT W3 (aiiia W BBIBOAWUT HA JKpaH MPEIUIOKEHHS, COAEprKaline
MaKCHUMaJIbHO€ KOJMYECTBO 3HAKOB MyHKTYallUU.

Bapuant 3

Hammcats mporpammy, KoTopasi CYUTBIBACT TEKCT U3 (aiiia M BHIBOJWT HA DKPAaH TOJIBKO CTPOKH, COICpIKaIlHe
JIBy3HAYHBIC YUCIIA.

Bapuanr 4

Harmmcates mporpamMmmy, KOTOpas CUYUTHIBACT AaHTIWHCKANA TeKCT W3 (aiia W BBIBOOUT HAa OJKpaH CIIOBa,
HAYMHAIOIIHECS C TJIACHBIX OYKB.

Bapuanr 5

Hanmcats mporpaMmy, KOTOpasi CYUTBIBACT TEKCT U3 (haiiyia M BEIBOJUT €ro Ha DKPaH, MECHSIS MECTaMH KaXKIbIC 1B
COCEIIHHX CJIOBA.

Bapuanr 6

Hammcats mporpammy, KOTOpas CYHTHIBACT TEKCT W3 (haiiia W BBHIBOTUT Ha IKPaH TOJBKO MPEIIOKCHHS, HE
coJleprKallie 3aMaThIX.

Bapuant 7

Hammcats mporpaMmy, KOTOpasi CYUTHIBACT TEKCT M3 (paiija W ONPENeNseT, CKOJIBKO B HEM CJIOB, COCTOSIINX HE
0oJjiee yeM U3 YeThIpex OyKB.

Bapuanr 8

Hammcats mporpamMmy, KoTOpasi CUHTHIBA€T TEKCT M3 (aiila W BBHIBOAWUT HA JKpaH TOJNBKO IUTATHL, TO €CTh
MIpeAJIOKEHUs, 3aKIIOUCHHBIE B KaBbIUKH.

BapuanTt 9

Hammcates mporpamMmy, KOTOpash CUMTHIBACT TEKCT W3 (ailla W BHIBOAWT Ha JKPAaH TOJNBKO MPEHTIOKCHHS,
COCTOSIIITIE U3 3aJaHHOTO KOJIMYECTBA CIIOB.

Bapuant 10

Harmmcate mporpaMmy, KOTOpasi CUMTBIBACT aHTVIMACKHA TEKCT M3 (aiia W BHIBOAWT HA JKpaH CJIOBa TEKCTa,
HAYMHAIOIINCCS U OKAHYUBAFOIIUECS HA TITACHBIC OYKBEI.

BapuanT 11

Hammcats mporpaMMy, KOTOpasi CYUTEIBACT TEKCT U3 (hailyia ¥ BRIBOAUT HA SKPaH TOJIBKO CTPOKH, HE COICpIKaIIHe
JIBy3HAYHBIX YHCEI.

BapuanT 12

Hammcates mporpamMmy, KOTOpasi CUMTHIBACT TEKCT W3 (ailla W BEIBOAWT Ha IKPAaH TONBKO MPEATIOKECHHS,
HAYMHAIOIIKECS C THPE, Mepe]] KOTOPBIM MOT'YT HaXOHUTHCS TOJIBKO MPOOCITBHBIC CHMBOJIBI.

BapmuanT 13

Hammcats mporpammy, KOoTOpasi CUATHIBACT AHTVIMHCKUI TEKCT W3 (aiija ¥ BBHIBOIUT €ro Ha 3KpaH, 3aMCHUB
MIPOIIICHON KaXXIyIo IIEPBYI0 OYKBY CIIOB, HAYMHAOLIIXCS C TJIACHOH OyKBHI.

BapuanT 14

Harmmcats nporpamMmy, KOTOpasi CAUTHIBAECT TEKCT U3 (haiia W BHIBOAWT €T0O Ha 3KpaH, 3aMeHUB nudpsr ot 0 10 9
CJIOBAMHU «HOJIbY, KOIUHY, ..., «AEBATHY, HAUMHAS KOKI0€ MPEATI0KEHUE C HOBOM CTPOKH.

Bapuanr 15

Hammcats mporpamMmy, KOTOpas CUMTBIBACT TEKCT W3 (haiia, HAXOAUT CaMOE€ JUIMHHOE CIIOBO M OIpPEICIseT,
CKOJIBKO pa3 OHO BCTPETHIIOCH B TEKCTE.

Bapuant 16

Hanmcats mporpammy, KOTOpasi CYMTHIBA€T TEKCT W3 (aifyla ¥ BEIBOAWT HA SKpaH CHadalla BOIPOCUTENBHEBIE, a
3aTeM BOCKJIMIIATENbHBIC MTPEITIOKEHUS.

Bapuant 17

Hammcates mporpammy, KOTOpash CYHMTBIBACT TEKCT W3 (ailla W BBIBOAUT €r0 HA JKpaH, MOCIE KaXIOro
TIPEUIOKEHHST OOABIISASA, CKOIBKO Pa3 BCTPETUIIOCH B HEM BBEJCHHOE C KIIABHATYPHI CIIOBO.

BapuanT 18



Hammcats mporpamMmy, KOTOpasi CUHTHIBACT TEKCT W3 (ailla M BRIBOAWT HAa SKPaH BCE €r0 MNPEIJIOKCHHS B
00paTHOM TTOPSIJIKE.

Bapuant 19

Hammcats mporpammy, KOTOpas CYHTHIBa€T TEKCT W3 (aiila M BBIBOAWT HA DKpPaH CHAYaja MPEATIOKCHHS,
HaYMHAIOIINECS C OTHOOYKBEHHBIX CIIOB, @ 3aTEM BCE OCTaJIbHBIC.

JlaGopaTopHas padora 8. Kiaccel u onepanuu.

Kaxxmprii pa3zpabaTbiBaeMbIi KilacC TOJDKEH, KaK MPABUIIO, COAEPIKATh CIEMYIONIINE 3JIEMEHTHI: CKPBITHIC ITOJIA,
KOHCTPYKTOpPBI C TapamMeTpaMu 4 0e3 IapaMeTpoB, METONBI, CBOMCTBA, HHJICKCATOPHI;, MEPETpYKEHHBIC OIEpPaIlnu.
DyHKITMOHATIFHBIE AJIEMEHTHI KJIacca JODKHBI 00eCTieunBaTh HEMPOTHBOPEUUBBINA, MOJIHBI, MUHUMAIBHBIN M YIOOHBIH
uHTepdeiic knacca. [Ipy BO3HUKHOBEHUH OIIUOOK JOJDKHBI BBIOPACHIBATHCS UCKITFOUCHHS.

B mporpamme 10mKHA BEITONTHATECS TPOBEPKA BCEX pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3amanme.

Omucath Kmacce s paboThl ¢ OJHOMEPHBIM MAacCHBOM IIENBIX YHceN (BeKTOpoMm). OOecreduTh CIeayIonue
BO3MO>KHOCTH:

U 3amaHue MPOM3BONILHBIX IEIBIX IPAHUII HHIEKCOB MPH CO3[aHUHN 00BEKTA;
U oOpamieHue K OTACTEHOMY 3JIEMEHTY MacCHBa C KOHTPOJICM BBIX0JIa 32 IPEJICITbl MACCHBA;
U BeIMONHEHHWE OMEpanuil MO3JIEMEHTHOTO CIOXKCHHS W BBIYMTAHHS MACCHBOB C OJMHAKOBBEIMH TpaHHUIIAMHU

HH/ICKCOB,

U BeImOMHEHHE ONEpaiuii YMHOKEHUS U JCTICHHUS BCEX DJIEMCHTOB MacCHBA Ha CKAIAD;
U BBIBOJ HA KpaH IJIEMEHTa MAacCHBa M0 33IaHHOMY WHJIEKCY M BCETO MacCHBa.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.
Bapuanmut 3a0anuii:

Bapuant 1

OmnmcaThs KJIacC «aHTIIO-PYCCKHH CIIOBAph», 00ECIICUNBAIONIHNNA BO3MOXKHOCTh XPAaHEHUS HECKOJIBKUX BapHaHTOB
mepeBosia sl KaKIOro clioBa. Peamn3oBaTh AOCTYH MO CTPOKOBOMY HHACKCY — aHTJIHICKOMY cioBy. OOecrieyuTth
BO3MO’KHOCTH BBIBOJIa BCEX 3HAUCHUH CIIOB IO 3aJaHHOMY IPE(pHUKCY.

Bapuanr 2

Omucath Kimace At paboThl ¢ OJHOMEPHBIM MacCHBOM CTPOK (PHKCHpOBaHHOW JIMHBL. OOECTIeunTh CIIeAYIONre
BO3MO>KHOCTH:

U 3amaHue MPOM3BOJILHBIX IEIIBIX TPAHUII MHIEKCOB MPH CO3aHUH 00BEKTa;
oOpallieHre K OTAETHHOM CTPOKE MacCHBa 10 HHICKCY C KOHTPOJIEM BBIX0JIa 32 IPEICITbl MACCHBA;
BEITIOJTHEHHE OTIEPALUii IIO3JIEMEHTHOTO CIIETUICHHUS IBYX MaCCHBOB ¢ 00pa30BaHIEM HOBOTO MAaCCHBA;

BBITIIOJIHCHHEC onepauI/n‘/'I CIIUAHUA IBYX MAaCCHUBOB C UCKIIFOUCHUCM MMOBTOPAIOINXCA 3JICMCHTOB;

[ iy W

BBIBOJI Ha 3KpaH dJIEMEHTa MAacCHBa 110 33JAHHOMY UHJIEKCY M BCETO MacCHBa.
Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.
Bapuant 3
OnmcaTe KJIacC MHOTOWICHOB OT OJHOM IEpPEeMEHHOH, 3alaBacMbBIX CTCICHBIO MHOTOWICHA M MAaCCHBOM
koa¢ppunmenToB. OGECTICUNTH CIIETYIONIHE BOZMOXHOCTH:

U BeUHCICHHE 3HAYEHUS MHOTOWICHA IS 33JaHHOTO apTyMCHTA,
OTIepaIMy CJIOKEHHS, BHIYUTAHUS U YMHOXKEHUSI MHOTOYWICHOB C MOJY4YeHHEM HOBOTO 00bEKTa-MHOTOUJICHA;

oJTydeHre KodpOUITMEHTa, 3aTaHHOTO 110 HHACKCY;

I R

BBIBOJ] HA 3KPaH ONHCAaHUS MHOTOUJICHA.
Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuanr 4

Omnmcate Kiacc, 00ECHEUMBAIOMINN MpPEACTAaBICHWE MATPHUIBI IMPOU3BOJIBHOTO pa3Mepa € BO3MOXKHOCTBHIO
N3MEHEHMs] YuClia CTPOK M CTOJIOIOB, BBIBOJA Ha HKpaH MOIMATPHUIBI JIOOOTO pasMepa M Bceil MaTpHIBI, JOCTyIa IO
WHAEKCAM K 3JIEMEHTY MaTpPHIIBL.

Hanucate nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padOTaHHbIE DJIEMEHTHI Kilacca.

Bapuanrt 5



Onwmcate Ki1acc ais paOboOThl ¢ BOCEMEPUYHBIM YHCIOM, XPAHAIIMMCS B BUAC CTPOKH CHMBOJIOB. Peanm3oBaTh
KOHCTPYKTOPHBI, CBOHCTBA, METOIBI M CIIEAYIOIINE OTIEPaIliH:
U omepanuu nprcBavBaHUs, PCATH3YIONIUC 3HAYNMYIO CEMaHTHKY;
oTepalyy CPaBHCHUS;
mpeoOpa3oBaHue B JECATUIHOE YHCIIO;

(opMaTHBIN BBIBO;

OouJdoUoo

JIOCTYTI K 33JaHHOM IIU(pe YnCIIa 0 HHACKCY.
Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.
BapuanT 6
OnwcaTs K1acc «IoMaIHss OnomuoTekay. [IpeaycMoTpeTs BO3MOKHOCTE pa0OThI C MPOU3BOIEHBIM YHCIOM KHHT,
MTOMCKa KHUTH 110 KaKOMY-JIN0O MIPpU3HaKY (110 aBTOPY, IO TOAY U3MaHUS WM KaTeropuH), 0OaBICHH KHUT B ONOIHOTEKY,
yAaJCHUs KHUT U3 Hee, TOCTYIa K KHUTE TI0 HOMEpY.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 7

OmnmcaTh KITacc «3amucHas KHIDKKa». [IperycMoTpeTs BO3MOXHOCTE pabOTHI ¢ TIPOM3BOIBHBIM YHCIIOM 3alHCeH,
MTOWCKA 3aITUCH [0 KAKOMY-THOO0 MPHU3HAKY (HAampuMep, 1o (GaMIUTHH, AaTe POKICHUS WIH HOMEpY TelaedoHa), J00aBICHUS
U yIOaJeHHs 3aliucel, COPTUPOBKHU O (paMHIIMH U TOCTYTIa K 3aIlHCH TI0 HOMEpY.

Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

Bapuant 8

OmnmcaTh KJIacC «cTyaeH4YecKas rpymma». [IpemycMoTperh BO3MOXKHOCTH PabOTBI ¢ MEPEMCHHBIM YHCIOM
CTYJIEHTOB, TIOMCKA CTYJIEHTA IO KaKOMY-JIM0O0 MpHU3HaKy (Hampumep, o GaMWInd, IMEHH, TaTe POXKICHUS), T0O0aBICHUS
U yJaJICHHS 3alUCeH, COPTUPOBKU IO Pa3HBIM MOJISIM, JOCTYIIA K 3aIHCH 110 HOMEPY.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 9

OmnmcaTte Kiacc, peaan3yIONINi THIT JaHHBIX «BEIIECTBEHHAs MaTpuia» W pabdory ¢ HuMH. Kiacc momkeH
peaTu30BBIBATh CICIYIONINC OTICPAIINY HAJl MATPHIIAMU:

U crnoxenwue, BelYUTaHHE (KK C IPYroi MaTPUIIEH, TaK U C YUCIOM);

KOMOWHUPOBAHHBIC OTIEPALlUU TIPUCBANBAHUA (+=, -=);
OTepanyy CpaBHCHHS Ha PAaBCHCTBO/HEPABEHCTRO;

OIepaliy BEIYUCIICHU S 06paTH01>i n TpaHCHOHHpOBaHHOﬁ MaTpulbl;

OouJdoUoo

JOCTYII K 3JIEMEHTY I10 HHIEKCaM.
Hanucats nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3padoTaHHbIE 2JIEMEHTHI Kilacca.
BapuanT 10
Omnucate Kiacc, peaju3yIOIIMA THII JaHHBIX «BEIIECTBEHHas Marpuia» u pabory ¢ HuMu. Kiace nomxen
peas30BBIBATh CIEAYIONINE OIIePALM HaJl MATPULIAMH:
U ymHOXeHue, neneHue (Kak Ha Ipyrylo MaTpully, TaKk ¥ Ha YHCIIO);
KOMOMHMPOBAaHHBIE ONEpaly IprcBauBanHus (*=, /=);
OIepaIyio BO3BEICHHUS B CTEIICHB;

METOABI BBIYUCICHUA ACTCPMUHAHTA U HOPMBI;

[ i A W

JIOCTYTI K 3JIEMEHTY I10 WHACKCaM.
Hammcates nporpaMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI KJlacca.
BapuanT 11
Onwmcate Kiacc, peaau3yIONIUi THIT JaHHBIX «BCINICCTBCHHAs MaTpuila» W pabory ¢ HuMu. Kiacc moimkeH
Pea30BEIBATE CIEAYIOINE OTIEPALINH HAJl MaTPUIIAMHU:
U wMeTompl, peamu3ymoomue TPOBEPKY THIIA MATPHUIBI (KBaapaTHas, IWArOHalIbHAs, HyJeBas, COUHUYHAS,
CUMMETPHUYHASL, BEPXHSSI TPEYTOJIbHAS, HIDKHSSA TPEYTOIbHAs);
U omepanuu cpaBHEHHUS Ha PABEHCTBO/HEPABEHCTBO;
U 1mocTyn K 3IIEeMEHTY 10 HHIEKCaM.
Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.
BapuanT 12



Omnmcath Kilacc «MHOXECTBO», IO3BOJSIOIIUIN BBIMONHATH OCHOBHBIC OICpAaIlUu: JOOaBICHHUC W yNAJICHUE
JJIEMEHTa, TIepecedeHre, 00beINHEHNE M PA3HOCTh MHOKECTB.

Hanmcats mporpamMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapmuanT 13

Onwcath KIIacc «IPEAMETHBIN yka3aTenby. Kakaprii KOMIOHEHT yKa3aTeisl COJCPKUT CIIOBO M HOMEPA CTPAHHII,
Ha KOTOPBIX 3TO CIIOBO BeTpewaercs. KonmmaecTBoO HOMEPOB CTPaHHUII, OTHOCSAIIIMXCS K OTHOMY CIIOBY, OT OZHOTO 10 AECATH.
[IpexycMOTpeTh BO3MOKHOCTH (POPMHUPOBAHUS YKA3aTeNs C KIABUATYPHI U U3 (paiiia, BEIBOJA YKa3aTels, BBIBOJAa HOMEPOB
CTpaHUII IS 33JaHHOTO CJIOBA, yIAICHUS IEMEHTA U3 yKa3aTews.

Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanT 14

OnmcaTh KIIaCC «aBTOCTOSIHKAa» JUIA XpaHEHUs CBeACHUH 00 apromoOwimsax. [l Kakaoro aBTOMOOWIIS
3aIMCHIBAIOTCS TOCHOMEp, IBET, (haMIUIUs BiaJAeiblla M MPHU3HAK NPHCYTCTBUSA Ha cTosHKE. OOecrednTh BO3MOXKHOCTD
MMOWCKa aBTOMOOWIIA TIO pa3HbIM KPHUTEPHSM, BBIBOJIA CIHCKAa MPUCYTCTBYIOUIMX M OTCYTCTBYIOIIUX HA CTOSHKE
aBTOMOOWMIIEH, TOCTyTIa K IMEIOLTMMCS CBEACHUSIM 1I0 HOMEPY MECTa.

Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3pa0OTaHHBIC JIIEMEHTHI KJlacca.

Bapuanr 15

Onmcath KIacc «KOJOAa KapT», BKIFOYAIONINN 3aKPHITEIII MACCHB 3JICMCHTOB KJlacca «KapTay». B kapTe xpaHsaTcs
MacTh U HoMep. OOecrednTh BO3MOKHOCTh BBIBOJA KApPTHI 10 HOMEPY, BBIBOIA BCEX KapT, NEPEMEIINBAHUS KOJOIBI U
BBIJIAYH BCEX KapT U3 KOJOBI HOOJIUHOYKE U TI0 6 MITYK B CIYYaHOM MOPSJIKE.

Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE AJIEMEHTHI KIIACCOB.

Bapuant 16

OmnmcaTs KJIacc «moe3, COAep KAl CIeTyIomne 3aKPhITHIE MTOJIS:

U wua3Banue ITYHKTAa Ha3HAYCHUS,

U

HOMeEp Toe3aa (MOXKET CoJlepKaTh OYKBHI U IIUQPHI);

U

BpeMs OTIIPABJICHHUSI.

IIpemycMOTpeTh CBOWCTBA IS MOTYUYCHUS COCTOSHUS OOBEKTA.

OrnucaTh KJ1ace «BOK3aJ», COMEPIKAIINi 3aKPBIThIA MacCUB T0e310B. O0eCIIeYuTh CIeAyIONHNe BO3MOKHOCTH:
BBIBOJ] HH(OPMAIIMH O TIOE3]IC 10 HOMEPY C TTOMOIIBIO HHICKCA;

BBIBOJI MH(OPMAIIUH O TTOe3/]aX, OTIPABIISIFOIIUXCS TIOCTIE BBEACHHOTO C KJIABHATYPHI BPEMEHU;

NEPErpy’KEHHYIO Ollepaluio CPaBHCHNS, BBIMTOJHAIOIYIO CPAaBHCHUEC BPEMCHU OTIPABJICHUA ABYX IMOC310B;

[ i W

BBIBOJ HH(OPMAIIUH O TI0€3aX, OTIPABIIAIONINXCS B 3aJaHHBII ITYHKT Ha3HAYCHHMSI.
Undopmanusi nomkHa OBITH OTCOPTHPOBaHA MO BpeMEHHM OTIOpaBieHus. Hamucate mporpammy,
JEMOHCTPHUPYIOILYIO BCe pa3pabOTaHHBIE IIEMEHTHI KJIaCCOB.
Bapuant 17
OmmcaTh KJ1ace «TOBap», CONSPIKAIIHi CIIeIYIOINe 3aKPBITHIE ITOJISL:
U Ha3BaHHe TOBapa;
U na3BaHme Mara3uHa, B KOTOPOM IIPOJAETCS TOBAP;
U croumocTs TOBapa B pyOIIsX.
[pexycMoTpeTh CBOMCTBA IS MTOTyYESHHUSI COCTOSHUSA 00BEKTa.
Omnucatp KJ1ace «CKIa», CoAepIKaIlUi 3aKpbIThIH MacCHB TOBapoB. OOeCTIeUUTh ClieIyIOIIHe BOZMOXXHOCTH:
U  BeIBOA MH(DOPMaAIUK O TOBape IO HOMEPY € MOMOIIBIO HHACKCA;
U BBIBOA Ha 3KpaH MHGOPMALUK O TOBApE, Ha3BaHHE KOTOPOTO BBEICHO C KIIABHATYPBI; €CIIH TaKUX TOBApOB HET,
BBIJJaTh COOTBETCTBYIOIIEE COOOIICHHE;
U copTHpoBKy TOBapoOB II0 Ha3BaHHIO Mara3uHa, 110 HANMEHOBAHUIO U IO LICHE;
U  meperpyXeHHYIO ONEPALMIO CIOKEHNUS TOBAPOB, BHIMOJIHSIONIYIO CI0KEHHE UX LEH.
HamycaTs nporpamMMy, IeMOHCTPUPYIOIIYIO BCe Pa3padOTaHHBIE HJIEMEHTHI KIIACCOB.
BapuanT 18
OmmcaTh KJ1ace «CaMoJIeT», COJEPIKaLNi ClieIyIOIIHe 3aKPBITHIC ITOJIA:
U Ha3BaHMe MyHKTa Ha3HAYCHMUS;
U rmectusHauHBIN HOMEp peiica;

U Bpewms oTnpaBieHusI.



IIpemycMOTpeTh CBOWMCTBA IS MOTYUYCHUS COCTOSHUS OOBEKTA.
OnmcaTe KJIacC «a’pomopT», COACpKAIIMN 3aKphITBIE  MaccuB  camoneToB. OOecHednTs  CIeAyIoIne
BO3MOKHOCTH:

U BbIBoA MH(pOpMALINK O caMoJIeTe TI0 HOMEpY peiica ¢ IOMOIIbIO HHIEKCa;
U BbIBoA MH(pOpPMALINK O CAMOJIETaX, OTIPABISIONIMXCS B TEYCHUE Yaca MOCie BBEICHHOTO C KJIaBUATypPbl BPEMEHH;
O  BeIBoA HH(MOPMAIIUK O CAMOJIETAX, OTIPABJISIONIMXCS B 3aJaHHBIN MyHKT Ha3HAYCHHUS;
U meperpyXeHHYIO ONEPAIHIO CPABHEHUSI, BBITIOJIHSIOIIYIO CPABHEHUE BPEMEHHU OTIPABIICHUS IBYX CaMOJIETOB.
Wudopmanmss  gomkHa OBITh  OTCOPTUPOBAHA [0 BPEMEHHM OTOpaBiieHus. Hamucate mporpammy,
JIEMOHCTPHUPYIONIYIO BCe pa3paboTaHHbIC 3JIEMEHTHI KIIACCOB.
Bapuant 19
Onucath KJIace «3aluchy, COACPIKAIIMN CISIYIONINE 3aKPBITHIE MOJIS:
U  damunus, ums;
U somep TenmedoHa,;
Q nara poxxaeHus (MACCUB U3 TPEX YHCEN).
[IpeaycMOTpeTh CBOWCTBA JIJIsl OJTYyUEHHsI COCTOSIHUSI 00BEKTa.
Onucath KIacC «3alKCHAas KHIKKa», COJCPIKAIIUI 3aKpbIThId MaccuB 3amuceil. OOeCHeuuTh CIEAYIOIIHe
BO3MOXKHOCTH:

a BBIBOJ] Ha 3KpaH I/IH(l)OpMaHI/II/I O YCJIOBCKE, HOMEP TeJ'Ie(l)OHa KOTOPOI'0 BBCJCH C KJIABUATYPbI; €CJIU TAKOI'O HCT,
BBIJIATh Ha HCIIIEH COOTBETCTBYIOIIICC COO6IJ.[CHI/IC;

U mowuck moaeit, AeHb pOKICHHUS KOTOPBIX CETOTHS WM B 3aJJaHHBIN JICHB;
U mowck JrofeH, IeHb POXKISHUSI KOTOPBIX OyJeT Ha CIeayIolIei Heene;

U mnowck nozaeit, Homep TeneoHa KOTOPHIX HAYUHASTCS Ha TPH 33aHHBIX [H(QPBHI.

4.1.2. TectupoBaHue

Tema 1. Texnomorust paboThl B BU3YAIbHOH cpefie mporpammMupoBanus. KommonenTHas moaens. MaTepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabmuuaaoit mHPopMaruu. ['paduueckne BozmoxxaocT cpeanl Borland DELPHI. Pabota ¢ ¢aiimamm.
O6paboTka coOBITHH. MBITIB U KIIaBUATYpa

Tema 3. TexHOJOTHS TPOCKTUPOBAHUS MPIIIOKCHUN. B3auMoeicTBUSIMY TIPUIIOKECHUH ¢ Oa3aMu JaHHBIX

Tema 4. ConpoBoxkIeHHE IPOTPAMMHOTO TPOAYKTa. [IpOeKTHAs IEATEIILHOCTh

4.1.2.1. Ilopsinok npoBegeHHs.

TecTupoBaHHe MPOXOAUT B MHCHBMEHHOW (OopMe WM C HCHOJIB30BAHHEM KOMITBIOTEPHBIX cpencTB. OOydaromuiics
MOJy4aeT ONpeAeiEHHOC KOJNUYECTBO TECTOBHIX 3amaHuii. Ha BEIONHEHWE BBIICIACTCS (UKCUPOBAHHOE BPEMs B
3aBHCHUMOCTH OT KoJHm4ecTBa 3amaHuil. OIIEHKa BBICTABJISACTCS B 3aBUCHMOCTH OT MPOIICHTA IPABHIIFHO BHITOJHECHHBIX
3amanuii. TecTHpoBaHWe TPOBOMUTCS MO BapwaHTaM. B kaxkmom Bapuante — 10 TecTOBBIX 3amaHWi. 3a KaKIbIHA
MIPaBWIBHBIN OTBET HaunciseTcs 1 6amr. Mitoro 3a TecTupoBaHue CTYIEHT MOXeT 3apaborats 10 10 6amios.

Hwmxe npuBeneHs! mpuMepHbIe 3ananus. [1oaHbIH OaHK TECTOBBIX 3aJaHUi XpaHUTCS Ha Kadeape.

4.1.2.2 KpuTtepuu oueHNBaHUsI
O1eHKa «OTIIMYHO» CTABMTCS, eciIu o0y4aronuiicst HaOpan 86% MpaBUIBHBIX OTBETOB U Ooree.
OneHka «XOpoIIo» CTABUTCH, ecJIH 00ydarommiicst HaOpas ot 71% 1o 85 % npaBHIBHBIX OTBETOB.
OneHKa «yA0BJIETBOPHTEIHHO» CTABUTCS, eI odyqaromuiicss Hadpan oT 56% 1o 70% npaBHIBHBIX OTBETOB.
OneHKa «Hey/I0BJIETBOPUTEIbHO» CTABHTCS, €CIN o0ydarouuiics HaOpax 55% mpaBWILHBIX OTBETOB U MEHEE.
4.1.2.3. ConepixaHue OLICHOYHOI0 CPeCTBA
3agaHue 1:

COBOKYMHOCTb CPEACTB, C MOMOLLbIO KOTOPbIX MPOrpaMmbl MULLYTCS, KOPPEKTUPYLOTCA, NpeobpasyoTca B MalUUHHbIE
KOAbl, OT/IAXKMBAIOTCA W 3aMyCKatoTCA, Ha3blBatloT

(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)
BapwuaHT 1 o60n104Kol

BapuaHT 2 nporpammHoOn mogenbto

BapwuaHT 3 anHamuuyeckoi nnatpopmoi

3apaHue 2:
M3 npuBeaeHHbIX HUXKe 3anuceit BbigennTte ¢pyHKkumm CLR:
(OTBET cuMTaEeTCA BEPHbLIM, €C/IM OTMEYEHbI BCE NMPaBU/IbHbIE BapnaHTbl OTBETOB.)



BapuaHT 1 agyxwarosasa Komnmaauma
BapuaHT 2 ynpaBneHune Kogom
BapwuaHT 3 moanduKkaums guHammyeckomn nnathopmsi

3apaHue 3

MpunoxeHue, HaxoadALeeca B npoLecce pa3paboTkuM, Ha3blBaeTcA
(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)

BapuaHT 1 npoektom

BapuaHT 2 moaynem

BapuaHT 3 KoHTelHepom

3apaHue 4:

Habop TabaumL, faHHbIX, ONUCbIBAOLLMX TO, YTO ONPeaesieHO B MOAy /e, HOCUT HasBaHuWe
(OTmeTbTe 04MH NPaBU/IbHBIN BapMaHT OTBETA.)

BapuaHT 1 meTagaHHble

BapuaHT 2 KOMNJIEKCHblE AaHHble

BapuaHT 3 moay/bHble AaHHble

3apaHue 5:

OcHoBHble YepTbl 06BbEKTA onpeaensaoT
(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)
BapwuaHT 1 Knacchbl

BapwuaHT 2 aTpnbyThbl

BapuaHT 3 Tnnbl

3agaHue 6:

®PyHKUUK, NpesHa3HavYeHHble ANnA 06paboTKM BHYTPEHHUX AaHHbIX 06bEKTA JAHHOTO K/acca, HOCAT Ha3BaHUe
(OTmeTbTe 04MH NPaBUbHBIN BapMaHT OTBETA.)

BapuaHTt 1 metoabl

BapuaHT 2 mapkepbl

BapuaHT 3 Tnnbl

3agaHue 7:

CneumanbHble NoaA AaHHBIX, C NOMOLLIO KOTOPbIX, MOXHO YNpaBAsaTb NoBegeHMeM 06bEKTOB AAaHHOTO Knacca, HoCAT
HasBaHue

(OTmeTbTe 04MH NPaBUNbHbIN BapuMaHT OTBETA.)
BapwuaHT 1 cBolicTBa

BapwuaHT 2 cneundurKaumm

BapuaHTt 3 metoabl

3apgaHue 8:

MopoXKAEHHDBIN KNacc HOCUT Ha3BaHue
(OTmeTbTe 04MH NPaBU/bHbIN BapMaHT OTBETA.)
BapwuaHT 1 pebeHok

BapuaHT 2 cheacteune

BapuaHT 3 noTomoK

3apaHune 9:

CoBOKYMHOCTb A0MYCTUMbIX B A3bIKE CUMBOJIOB HOCUT Ha3BaHWE
(OTmeTbTe 04MH NPaBU/bHbIN BapMaHT OTBETA.)

BapuaHT 1 KoHTelHep

BapwuaHT 2 andasut

BapunaHT 3 meTacTpoKy



3apanue 10:

K Tnam gaHHbix DELPHI chepyet oTHecTn

(OTBeT cunTaeTcA BEPHbIM, €C/IM OTMEUYEHbI BCE MPaBUJ/IbHbIE BAPMaHTbl OTBETOB.)
BapuaHT 1 pasmepHbie Tunbl

BapuaHT 2 moay/ibHble TUMbI

BapuaHT 3 ccbiNoYHbIE TUMbI

3agaHue 11:

CLR - aT0

(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)

BapunaHT 1 061en3bIkoBas 06 bEKTHO-OPMEHTMPOBAHHAA CPEAA BbINOJHEHUSA
BapwuaHT 2 anHamu4yeckan naatdopma obpaTHOM CBA3M

BapwuaHT 3 meToz KoMnaeKcHoM 06paboTkn MmoaMdUKaLMOHHbIX SAaHHbIX

3agaHue 12:

Cnocob npeacTaBneHUA AaHHbIX HOCUT HAa3BaHMe
(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)
BapuaHTt 1 meTog,

BapuaHTt 2 Tmn

BapunaHT 3 mapKnpoBKka

3apaHue 13:

K Tvnam npunoxenuit .NET Framework cnegyeT oTHecTn

(OTBET cuMTaETCA BEPHbIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BapnaHTbl OTBETOB.)
BapuaHT 1 KOHCONbHbIE NPUNOXKEHUA

BapuaHT 2 makpomeauiiHble NPUIOKEHUA

BapwuaHT 3 Windows-npunoseHusn

3apaHue 14:

Kakum asbikom asnaetca DELPHI?

(OTmeTbTe 04MH NPaBU/IbHbIN BapMaHT OTBETA.)
BapunaHT 1 06beKTHO-OPUEHTUPOBAHHbIM
BapwuaHT 2 anroputMmmnyeckum

BapwuaHT 3 Moy IbHO-OPUEHTUPOBAHHbBIM

3apaHue 15:

Mpu kKomnuaaumm IL-koga B mawwmHHbIN Kog, CLR BbinonHsAeT
(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)

BapwuaHT 1 ngeHtudmKaumio

BapwuaHT 2 ayTeHTUdMKaumo

BapwuaHT 3 Bepudukaymio

3agaHnels6:

Kakue tnnbl ¢annos moryT 6biTb onncaHbl B 3arosioBke PE32?

(OTBET cuMTaEeTCA BEPHLIM, €C/IM OTMEYEHbI BCE NMPaBU/IbHbIE BapUaHTbl OTBETOB.)
BapunaHt 1 CSW

BapuaHTt 2 DLL

BapuaHTt 3 GUI

3agaHnel7:
K 6a30BbIM NOHATUAM 06HEKTHO-OPUEHTUPOBAHHOIO NPOrPAMMMPOBAHUA CAeAYET OTHECTU
(OTBET cuMTaETCA BEPHbIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BapnaHTbl OTBETOB.)



BapwuaHT 1 Knacc
BapuaHT 2 nHkancynaumto
BapuaHTt 3 moaynb

3apaHmnels:

MHoKecTBO 061EKTOB C OAMHAKOBbIMM aTPUBYTaMu 1 NoBefeHUEM HOCUT Ha3BaHMe
(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)

BapwuaHT 1 Knacc

BapuaHT 2 moaynb

BapwuaHT 3 KoHTelHep

3apanmnel9:

C MexaHM3MOM BUPTYasIbHbIX METOA0B CBA3bIBAIOTCA MOHATUA

(OTBET cunTaEeTCA BEPHLIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BapUaHTbl OTBETOB.)
BapuaHT 1 nHkancynaumm

BapwuaHT 2 noandoHmnsma

BapwuaHT 3 noanmopomsma

3apanmne20:

K nporpammubim anemeHTam asbika DELPHI cnegyet oTHecTH

(OTBET cuMTaEeTCA BEPHBIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BapUaHTbl OTBETOB.)
BapuaHT 1 meTku

BapwuaHT 2 Knaccbl

BapuaHT 3 Tnnbl

3agaHune:21

CTpyKTypa, Ucnonb3yemas ANA XpaHEHMA 3/IEMEHTOB MO NPUHLMMY: NEPBbIM NPULLEN - TOCAEAHUM YLIEN, HOCUT
Ha3BaHWe

(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)

BapuaHT 1 cTek

BapuaHTt 2 moaynb

BapwuaHT 3 KoHTelHep

MpasunbHble 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,
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TectupoBsanue (5 cemectp)

3apaHunel:

MeToAbl, KOTOpble NO3BONAIOT BbIYUCNATL 3HAYEHUA MAaTEMATUYECKMX GYHKLNI, COAEPKUT Knacc
(OTmeTbTe 04MH NPaBU/bHbIN BapuMaHT OTBETA.)

BapwuaHTt 1 Math

BapwuaHT 2 Object

BapwnaHT 3 Scop

3apaHune:

Ecnn meTof He BO3BPALLAET HUKAKOTO 3Ha4YeHMA, HeOBX0AMMO YKasaTb TUN
(OTmeTbTe 04MH NPaBU/bHbIN BapMaHT OTBETA.)

BapwuaHT 1 void

BapwuaHr 2 self

BapwuaHT 3 parent

3apaHunes3:

OnepaTop nepeaayum ynpasneHma DELPHI HocuT Ha3BaHue
(OTmeTbTe 04MH NPaBU/bHbIN BapMaHT OTBETA.)

BapwuaHT 1 return



BapwuaHT 2 depend
BapuaHT 3 continue

3agaHunes:

Mcnonb3oBaHMe HECKO/IbKMX METOLO0B C OAHUM U TEM }Ke UMEHEM, HO Pa3IMYHbIMU TUNAMU U KOJIMYECTBOM MapaMeTpoB
Ha3sblBaeTcA

(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)

BapwuaHT 1 neperpyskoi metoaoBs

BapuaHT 2 MMNAMKauneit meTog08s

BapuaHT 3 uMKnorpamMmon metoaos

3apaHunes:

CooTHOLEeHMEe MeXAY YeHaMM NOCAef0BaTENbHOCTU, B KOTOPOM Kax bl Cneayiowmnii YaeH BbipaxkaeTcs Yyepes
HECKO/IbKO MpeablayLnX, HOCUT Ha3BaHUe

(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)

BapuaHT 1 getepmmnHmnpoBaHHoe

BapunaHT 2 peKyppeHTHOe

BapuaHT 3 UMNAMKauMOHHOE

3apaHune6:

MecTo xpaHeHuA ToYeK BO3BpaTa HasblBaeTCA
(OTmeTbTe 04MH NPaBU/IbHbIN BapuMaHT OTBETA.)
BapuaHT 1 cTekom BO3BpaTa

BapuaHT 2 cTeKom 3Ha4YeHui

BapwnaHT 3 cTeKom BbI30BOB

3apaHune’:

O6beKT, reHepupyoWwmnin HPopmaLmio 0 "HeobblMHOM NPOrPaMMHOM NPOUCLLECTBUN", HOCUT Ha3BaHUe
(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)

BapuaHT 1 ucknroyeHme

BapuaHT 2 TepmuHan

BapuaHT 3 KoHTelHep

3apaHmnes:

Ecnan nonb3oBaTenib BBEN BMECTO YMCa CTPOKY, TO BO3HUKaeT
(OTmeTbTe 04MH NPaBU/IbHbIN BapuMaHT OTBETA.)

BapwuaHT 1 owmnboyHas cutyaums

BapwuaHT 2 owmbKa B nporpamme

BapuaHT 3 UCKAtoUMTENIbHAA CUTYaLMSA

3apaHmne9:

B DELPHI nckntovyeHuna npeacrasnatotca
(OTmeTbTe 04MH NPaBU/IbHbIN BapuMaHT OTBETA.)
BapuaHTt 1 meTogamu

BapuaHT 2 Knaccamm

BapuaHT 3 o6bekTamm

3agaHnell:

Noboit Kog, KOTOpbIN A0MKEH ObiTb 06A3aTENIbHO BbINOJIHEH NPU BbIXOAe M3 6/10Ka try, nomewaerca B 610K
(OTmeTbTe 04MH NPaBU/bHbIN BapMaHT OTBETA.)

BapwuaHT 1 return

BapwuaHT 2 catch

Bapwuamnr 3 finally

3agaHnell:

Onepatop checked mokeT npoBepATbL

(OTBET cuMTaETCA BEPHBIM, €C/IM OTMEYEHbI BCE NMPaBU/IbHbIE BapUaHTbl OTBETOB.)
BapuaHT 1 610K MHCTPYKLUMIA

BapMaHT 2 KOHKPETHOE BbIpaXKeHne



BapwuaHT 3 meTog, co3aaHmA Kaacca

3agaHnel2:

MOXHO I 0AMH try-6/10K BNOXKUTbL B APYron?
(OTmeTbTe 04MH NPaBU/bHBIN BapMaHT OTBETA.)
BapuaHT 1 HeT, Henb3A

BapuaHT 2 TonbKO B Tene System

BapwuaHT 3 ga, MoXKHO

3agaHnell:

PYHKUMOHANbHBIN 3/1EMEHT Kaacca, KOTOPbIN peasnu3yeT BbIUMCNEHUA, HOCUT Ha3BaHUe
(OTmeTbTe 04MH NPaBU/IbHBIN BapMaHT OTBETA.)

BapuaHTt 1 meTog,

BapuaHT 2 mapkep

BapwuaHT 3 cBOMCTBO

3agaHnels:

MNeperpy3ka meToA0B ABAAETCA NPOABAEHUEM
(OTmeTbTe 04MH NPaBUNbHbIN BapuaHT OTBETA.)
BapuaHTt 1 nHkancynaumm

BapwuaHT 2 noaMmopdusma

BapuaHTt 3 umnamnkaumm

3agaHnels:

B KaKoW pekypcum meTon Bbi3biBaeT ceba B Ka4ecTBe BCMOMOraTe/IbHOro Yepes Apyroi BCnomoraTeibHbli MeToa?
(OTmeTbTe 04MH NPaBUNbHbLIN BapuMaHT OTBETA.)

BapwuaHT 1 B AnHamu4yeckom

BapwuaHT 2 B KOCBEHHOM

BapwuaHT 3 B cTaTMyeCcKoMn

3agaHnels6:

O6beKT, reHepupytowmin MHGopmaumio o "HeobblYMHOM NPOrPaMMHOM NPOUCLLECTBUN", HOCUT Ha3BaHME
(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)

BapuaHT 1 ucknroyeHme

BapwuaHTt 2 TepmuHan

BapwuaHT 3 KoHTelHep

3agaHnel7:

K MCKNIOUYMTENbHBIM CUTYALMAM CeayeT OTHEeCTU

(OTBET cuMTaETCA BEPHbIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BapUaHTbl OTBETOB.)
BapuaHT 1 BBOA, NONb30BaTE/IEM BMECTO YMC/Ia CTPOKMU

BapuaHT 2 HexBaTKy LOCTYNHON NamaATH

BapuaHT 3 NonbITKY OTKPbLITh HECYLLECTBYOWMI daiin

3agaHnels8:

B KaKom nNpocTpaHCTBE UMEH onpegeneH kKnacc Exception?
(OTmeTbTe 04MH NPaBUNbHbIN BapuUaHT OTBETA.)

BapuaHT 1 Detect

BapwuaHTt 2 Main

BapuaHT 3 System

3agaHnel9:

YnpasneHue o06paboTkoi nckntouyeHnin 8 DELPHI ocHoBbIBaeTcA Ha MCNO/1Ib30BaHMM onepaTopa
(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)

BapuaHT 1 get

BapuaHT 2 try

BapwuaHT 3 break

3apanmne20:



Kakas ¢opma onepaTopa unchecked nossosset urHopnposaTb NepenosiHeHne ana 3a4aHHOro BblpaxkeHmna?
(OTmeTbTe 04MH NPaBUNbHbIN BapuUaHT OTBETA.)

BapuaHT 1 KOHCTPYKTUBHAA

BapunaHT 2 onepaTtopHas

BapuaHT 3 moaynbHaa

3apaHmnel:

K coctaBnamowmm yactam cnucka napameTpos MeToaa c/ieyeT OTHeCTU

(OTBET cuMTaEeTCA BEPHbIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BapnaHTbl OTBETOB.)
BapuaHT 1 TMN gaHHbIX

BapuaHT 2 meTop,

BapwuaHT 3 ngeHtudumkaTop

3apaHune2:

Mpu nepegaye napameTpa Mo 3HAYEHUIO METOA NojyvaeT
(OTmeTbTe 04MH NPaBUNbHbIN BapuMaHT OTBETA.)

BapuaHT 1 penavkn napameTpos

BapunaHT 2 moaynm napameTpos

BapuaHT 3 KOnum napameTpos

3apaHmne23:

[nA reHepaLMm UCKAOYEHUA NPOrPamMMUCTOM MUCMOSb3YeTCA onepaTop
(OTmeTbTe 04MH NPaBUNbHbIN BapMaHT OTBETA.)

BapwuaHnT 1 depend

BapwuaHT 2 throw

BapwuaHT 3 conclude

[IpaBunbnbIe OTBETH: 1-1, 2-1, 3-2, 4-2, 5-1, 6-2, 7-3, 8-1, 9-1, 10-2 11-2, 12-1 13-2, 14-3,15-3,16-1, 17-1, 18-1, 19-3, 20-
2,21-1,22-2 23-1

4.2. OueHoYHbIE CpeCTBA MPOMEKYTOUHOM aTTecTaAlUH

[lo mucnumimHEe MPEoyCMOTPEH 3K3aMeH. JK3aMeH MPOXOAWT mo OmimeraM. B kaxkmom Owmirete OAWH TEOPETHICCKHA
BOTIPOC M OJHO TIPAKTHYECKOE 3aJaHue. DK3aMEeH NPOBOIWTCS B YCTHOH / NMHCBMEHHOM M KOMIBIOTEPHOH (opme.
OreHnBaeTCs BIIQJCHUE MAaTEPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NMPHUMEHSATh HY)KHBIC 3HAHUS, HABBIKH H
YMCHHS NIPU aHAJIHM3€ MPOOIEMHBIX CUTYallli U PEIICHIH MPAKTUICCKUX 3aTaHHH.

4.2.1. YcTHbBIi 0TBET

4.2.1.1. Ilopsinok npoBegeHHs.

[IpomexxkyTodHast aTTecTalis HAIEICHA Ha KOMIUICKCHYIO IMPOBEPKY OCBOCHHS IUCHUILTUHBI OOydaromuics
mony4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. I[IpoMexyTo4yHas arTecTalus MPOBOJUTCS B YCTHOM,
MMUCBMEHHOW WJIM KOMIBIOTEPHOH (opMme. OlieHHBAETCS BIIAJICHHE MAaTEPHAJIOM, €r0 CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTH
MIPUMEHSTH HY>KHBIC 3HAHWS, HABBIKM M YMEHUS TIPH aHAIN3€ IPOOJIEMHBIX CUTYaINi U PEIICHNH IPAKTHYECKUX 3aTaHUH.

4.2.1.2. Kputepuu oueHMBaHUSI.

OneHKa «OTJIHYHO» CTABHUTCS, €CJU 00y4yarouuiics MPOAEMOHCTPHUPOBAT BCECTOPOHHEE, CHCTEMAaTHUECKOE H
riryOokoe 3HaHWE Y4eOHO-TIPOTPaMMHOTO MaTepuayia, yYMEHHE CBOOOJHO BBINONHATH 3aJaHUs, IPEIyCMOTPEHHBIC
MPOTPaMMOM, YCBOUJI OCHOBHYIO JINTEPATypPy U 3HAKOM C JOTIOJHUTEIBHOMN JTUTEPATYpPOil, pEKOMEHJOBAaHHOM MpOrpaMMOi
JUCIMIUTHHBL, YCBOWJ B3aMMOCBSI3b OCHOBHBIX MOHSATHI IWCHUILUIMHBI B WX 3HAYCHUU U TpUHoOpeTacMoil mpodeccuu,
MIPOSBIII TBOPUCCKUE CITOCOOHOCTH B IMOHMMAHUH, U3JI0)KCHUH U UCTIOJIF30BAaHIH YUCOHO-IIPOTPAMMHOTO MaTepHaa.

O1eHKa «XOPOII0» CTABUTCS, €CJIN 00YYAIMIMICH TPOACMOHCTPUPOBAT TOJTHOE 3HAHUE YIEOHO-IIPOrPaMMHOTO
MaTepuaia, YCHCIIHO BBIMONHWI MPEIyCMOTPCHHBIC TIPOTPAMMOW  3aJiaHUs, YCBOWI OCHOBHYIO IJIUTEpaTypy,
PEKOMEHIOBAHHYIO MMPOrPaMMOM TUCIUIUIAHBI, TOKA3aJl CHCTEMATHYeCKUN XapaKTep 3HAHUU MO JUCLUILIMHE U CIOCOOCH
K HX CaMOCTOSTEILHOMY TIOTIOJIHEHHWI0O W OOHOBJICHHIO B XOJ€ NaJbHEHIIeH y4eOHOW paboThl W TpodheCcCHOHATHHOU
JIESITETTFHOCTH.

OneHka «ydOBJETBOPUTEJbHO» CTABHUTCH, €CJM O0ydaromuiics TPOIEMOHCTPHUPOBAI 3HAHHE OCHOBHOTO
y4eOHO-TIpOTPaMMHOT0 MaTepuaja B o0beMe, HEOOXOOUMOM JUIsl NaJbHEWIIeH y4eObl M TpeAcTosIed paboThl Mo
npodeccuu, CrpaBHIICS C BBIMOJHCHUEM 3allaHUH, MPEAyCMOTPEHHBIX MPOTpaMMOi, 3HAKOM C OCHOBHOH IIUTEpaTypoH,
PEKOMEH/IOBAaHHOW TPOTPaMMOW TUCHWIUIMHBI, JOIYCTHJI IIOTPEITHOCTH B OTBETE HA HDK3aMEHE M TPH BHIIOIHEHUH
9K3aMCHAIIMOHHBIX 3aJaHUi, HO O00JaJacT HEOOXOAUMBIMU 3HAHHWSAMH JJIS WX YCTPAaHCHHS TOJ PYKOBOJCTBOM
MperoIaBaTes.

OneHka «HeY/IOBJIETBOPHTEILHO» CTABUTCS, €CJIH OOYYAKINHUIiCA TPOJCMOHCTPUPOBAT 3HAHWE OCHOBHOIO
Y4eOHO-TIPOrpaMMHOTO MaTepHaia B 00beMe, HEOOXOIMMOM i NaibHeHmed ydeObl W mpeicTosimedl paboThl Mo
nmpo¢)eCCHu, CIPaBHWICS C BBHIMOJHCHUEM 3aJaHUM, MPEIyCMOTPCHHBIX MPOTPAMMOM, 3HAKOM C OCHOBHOW JIMTEPATYPOH,



PEKOMEHIIOBAaHHOW MPOTrpaMMOM TUCLUILIMHBI, JOIyCTHJI INOTPEIIHOCTH B OTBETE HA HOK3aMEHE M IPH BBHINOJHEHUH
9K3aMCHAIIMOHHBIX 3aJaHui, HO o0yazaer HEOOXOMMMBIMHM 3HAHWSIMH JUIS HMX YCTPaHEHHS TIOJl PYKOBOACTBOM
IIpernoiaBaTes.
4.2.1.3. OneHo4HbIe CPEACTBA.
Bonpocs! 17151 yCTHOTO WM NUCBMEHHOT0 OTBETA HA IK3aMeH
1. Cucrema nporpammuposanuss DELPHI.
2. CTpyKTypa IporpaMMbl, SJIEMEHTHI si3bika (adasut). [loHaTHE THIA TAaHHBIX.
3. Onepammu (apudmerndeckue, Jornaeckue) Ha Tunax. CtanmaapTHeie GQyHKIIUU. BripakeHus.
4. IIponerypsI KOHCOJIFHOTO BBOJIA M BEIBOA, YIIPAaBIICHIE BBOIOM-BEIBOJOM. OriepaTop
npucBanBaHus. COBMECTUMOCTh
10 TIPUCBAaUBAHHUIO.
5. YcnosHslit oneparop. Oneparop MHOXKECTBEHHOTO BETBIICHNUS (BBIOOPA).
6. I{MKIIBL: ¢ IpEyCIIOBHEM, C ITOCTYCIIOBHEM, C ITAPaMETPOM.
7. CTpyKTypHUpOBaHHBIE TUIIBI JaHHBIX. JIMHeliHbIe MaccuBsl. [Ipumepsl 3aqau.
8. CTpyKTypHpOBaHHbIE TUITEI JaHHBIX. /IBymMepHble MaccuBsl. [Ipnmeps! 3amau.
9. AITOpUTMBI TIOMCKA B MaCCHBE.
10. AnropuTMBI COPTUPOBKU MACCUBOB.
11. KoMOMHApOBaHHBIN THIT JaHHBIX (3amucn). OnepaTop MpUCOSTUHEHUS. 3aITUCH ¢ BApHAHTAMH.
IIporpammupoBanue
THIIOBBIX aJITOPUTMOB 00paOOTKH 3aIHCEH.
12. IToamporpamMmbl. OCHOBHBIE CITOCOOBI TIEpEIavH MapaMETPOB B MOANPOTPAMMY, X CpaBHEHHE.
13. IMoamporpamMmel. O6macTs BUAUMOCTH. JIoKanbHBIE U TI100aTbHBIE HIEHTU(DUKATOPHEI.
14. PexypcuBHbIe noanporpaMmsl. O6acTh HCTIOJIB30BAHUSL.
15. Moayne. O6mast cTpykTypa Moayiist. KoMOuisinms ¥ HoAKIIIOUeHHE MOJTYJIS.
16. Ykazarenu v JUHaAMHYECKast IaMATh. JJuHaMUUYeCcKue epeMEHHbBIE.
17. Csi3aHHbBIE CITUCKHU.
18. Ouepenu. Creku.
19. ®aiinossle bl OO1IME TpOLIETYPHI I paboTh ¢ daitnamu. KommoneHTHBIE
(TUMM3UpOBaHHBIC) (aAITbL.
20. TexcroBble ¢ainbl. TekcT-OprueHTHPOBAHHBIC TPOLEAYPHI M GYHKITUH. THIIOBBIC 3aa9H.
21. TIpsimMoit 1 MOCIeMOBATENBHBIN JOCTYN K KOMIIOHeHTaM Qaiina. [Tporeaypsl u QyHKIMH, OpPHEHTHPOBAHHEBIE Ha
MIPSAMOM JIOCTYT K KOMITOHEHTaM (aiina.
22. TTowuck B THMM3WPOBaHHBIX (aitnax. CopTupoBka (aiioB (Ha mpuMepe OJHOTO U3 METOJIOB).
23. Tunm3upoBanHbie (aiinsl. Paiinel 3anuceid. TUITOBBIE aNTOPUTMBI 00PAOOTKH.
24. CrangaptHelit Moxynb Graph. OCHOBHBIE IpOLIEYPHI M (DYHKIIHH.
25. Crangaptaeiit Moy Graph. CoxpaHeHue U BbIjada H300paKeHH Ha KpaH.
26. OCHOBHBIE TIOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO NPOTrPaMMHUPOBAHUSL.
4.2.2. [IpakTHyeckoe 3aqaHue

4.2.2.1. Ilopsinok npoBegeHHS.

[MpakTHyeckrne HABBIKU TPOBEPSIOTCS IYTEM BBIOJHEHUS OOYYAIOIIMMUCS NMPAKTHYECKUX 3aaHUi B YCIIOBHUSX,
MOJTHOCTRIO WJIM YAaCTHYHO NPHUONIDKEHHBIX K YCIOBHSM NpodecCHOHATBHON aedarenbHOCTH. IIpoBepsercs 3HaHue
TEOPETHYECKOTO MaTepHaja, He00X0AUMOe Ui MPAaBWIBHOTO COBEPIICHUS HEOOXOMUMBIX NEHCTBUH, YMEHHE BHICTPOUTH
MIOCTIEIOBATENBHOCTD ACHCTBHH, IPAKTHUECKOE BIIaICHIE IPUEMaMH U METOIaMH PEeIIeHHs PO eCCHOHATIBHBIX 3a1a4.

4.2.2.2. Kputepuu oueHNBaHUS

O1eHKa «OTJIUYHO» CTABUTCSH, €CJIM 00y4YaIoLIMiicsl IPOIEMOHCTPHPOBAI BEICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JIOCTATOYHBIN JUTS YCHEUTHOTO PELIeHHs 33/1a4 NpodeccCHOHaNBHOM eI TeIbHOCTH.

OneHKa «X0poOILI0» CTABHTCS, €CJIM 00YYAIOIIHIACS TPOAEMOHCTPHUPOBAJ XOPOIIMH YPOBEHb OCBOCHHS HAaBBHIKOB,
JIOCTATOYHBIN JUTSL peIIeHHs O0JIbIIEeH YacTH 3a1a4 Npo(eCCHOHAIBLHOM eI TeIbHOCTH.

OneHka «yIOBJIETBOPUTEIbHO» CTABHTCS, €CIM 00Yy4alOUIUiics TPOJEMOHCTPHPOBANI yIOBICTBOPUTEIBHBIN
YPOBEHb OCBOCHUS HaBBIKOB, JTOCTATOYHBIH U1 pEICHUS OTJCIBHBIX 3aa4 MPo(eCcCHOHATBHON e TEIbHOCTH.

Ounenka «HeyIOBJIETBOPUTETHHO CTaBUTCS, ecJIn o0yJarommiicst MPOJIEMOHCTPUPOBAI
HEYJOBJICTBOPUTEIFHEI YPOBEHb OCBOCHHS HABBIKOB, HEIOCTATOYHBIA MJIS pEIICHHS 3aAad NpodeccHoHaIbHON
JIESITETTFHOCTH.

4.2.2.3. Conep:xaHue olleHOYHOI0 CpeACTBA
3amaya 1
Hanmmmre KOHCONBHYIO MpOrpaMMy, B KOTOPYIO MOJB30BATENh BBOAWT C KIABHATYpHl JBa 4YHCIAa. A Tporpamma
CpaBHMBAET JIBa BBEICHHBIX YHCJIA U BBIBOJANUT HAa KOHCOJIb PE3YIbTAT CPABHEHHUS ([IBa YMCIIA PaBHBI, IEPBOE YHCIO OOJIBIIIE
BTOPOTO WJIM TIEPBOE YHCIIO MEHBIIIE BTOPOTO).
3amaua 2
HammmmTe KOHCOMBHYIO IPOrpaMMy, B KOTOPYIO ITOJIb30BaTEIbh BBOAUT C KJIABHATYpHI unciio. Eciu ymcino oJHOBpeMEHHO
6ompine 5 u mensme 10, To mporpamma BeBoauT "Umceno Goxnbmre 5 m mensme 10". MHade mporpaMma BBIBOAWT
coobmmenue "HenszBecTHoe uncio".
3amaya 3



Hanwmmmre KOHCONBHYIO IPOTrPaMMy, B KOTOPYIO MOJIb30BATEIbh BBOAUT C KIIABHATYpPHI yrcio. Eciu yucno nmmbo paBHO 5,
6o paBHo 10, To mporpamma BeiBoaUT "Hucino aubo paBHo 5, mubo pasHo 10". MHaue nmporpamMmMa BEIBOIUT COOOIIEHHE
"HeunsectHoe uncio".

3anaya 4

B OaHke B 3aBHCHMOCTH OT CyMMBI BKJIJ[a HAYHCIIIEMBIH IPOIICHT 110 BKJIAly MOXKET OTIUYAThCsI. Hamummre KOHCONBHYTO
IporpamMMmy, B KOTOPYIO IOJI30BAaTENbh BBOAWUT CyMMy Bkiama. Ecim cymma Bkiaga menbire 100, To Haumcnsercs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauncnsercst 7%. Ecnu cymma Bruitaga 6ombine 200, To Hauncnsercst 10%. B xonte
IporpamMMa J0JDKHA BEIBOJUTH CYMMY BKJIa/Ia C HAYMCICHHBIMA TIPOIICHTAMH.

3amaya 5

W3mennm npensinynryto 3amaqy. Jomyctum, OaHK TEpHOAMYECKH HAYMCISET 10 BCEM BKJIAAaM KpOMeE MPOIICHTOB OOHYCHI.
W, nomycTtiM, cefidac OaHK perIni JOHAYUCIUTH TI0 BCeM BKJIanaM |5 equHUI] BHE 3aBUCUMOCTH OT UX CYMMEI. V3MeHnTe
porpamMmy TakuM 00pa3oM, 4TOOB! K PHHAIBHOM CyMe JOYHCIISIINCH OOHYCHI.

3amaua 6

HammmmTe KOHCONBHYIO INpOrpaMMy, KOTOpas BBIBOJHUT MOJb30BaTenio cooOmenne "Beeaute HOMep omeparuu:
1.Cnoxenue 2.Bpruntanue 3.YMHoxxkeHue". Pamom c HazBaHuMEM KaXXIOW oOmepaluu ykKa3zaH €€ HOMep, Harlpumep,
omepanys BerYuTaHus uMeeT HoMmep 2. [TycTh monp30BaTe s BBOAUT B MPOrpaMMy HOMED OICPAIlUH, H B 3aBHCUMOCTH OT
HOMeEpa OIepalyy IporpaMMa BEIBOJTUT €My Ha3BaHHE OIECPaIUy.

Bamaya 7

W3mMennte mpeasiaymIyio mporpammy. IIycTs moms30BaTens KpoMe HOMepa OIEpaIliy BBOJWUT JBA YHCIA, M B 3aBUCIMOCTH
OT HOMEpa OTEpalry C BBEJACHHBIMH YHCIAMH BBIIOJHIIOTCS OIpEACTICHHBIE NeHCTBHA (HampuMep, IpH BBOJAE yucia 3
YrcIa YMHOXKAIOTCs ). Pe3ynpTar onepanuil BEIBOIUTHCA Ha KOHCOJb.

3amaya 8

3a Kaxaplii Mecsn 0aHK HAYHCIIET K CyMMe BKiaaa 7% OT cyMMbL. HamummTe KOHCOJBHYIO MPOrpaMMy, B KOTOPYIO
MOJIb30BaTEIb BBOJUT CYMMY BKJIaJa W KOJUYECTBO MeECSIEB. A OaHK BBIYUCISCT KOHCUYHYIO CyMMY BKJIAJa C YYETOM
HAYHCJICHUS TPOLICHTOB 32 KaXKIBIH MECSI.

JIJ1st BEIYUCTICHHSI CYMMBI C YYETOM MPOICHTOB HCIONB3yiTe Uk for. J[71st BBOAa CyMMBI BKJIa/ia UCTIOJIE3YHTE BRIPAKCHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiiaga Oyzer npeacrasiasth Tun decimal).

3amaua 9

3a Kaxaplii Mecsn 0aHK HAYMCIAET K cyMMe BkiIaaa 7% oT cyMMBL. HamummTe KOHCOJBHYIO MPOrpaMMy, B KOTOPYIO
MIOJIb30BATEIh BBOJAWUT CYMMY BKJIaJa W KOJHUYECTBO MecsieB. A OaHK BBIYUCIISIET KOHEYHYIO CyMMY BKJIQZa C Y4ETOM
HAYHCIICHUS TIPOLICHTOB 32 KaXKIBIH MECSII.

Jms BBIYMCIIEHUS] CYMMBI C Y4YeTOM IIPOLIEHTOB HMCHONB3yHTe mmka while. [ BBoma cyMMBI BKIIafa HCIONB3YHTE
BeipakeHue Convert.ToDecimal(Console.ReadLine()) (cymma Bkitaga Oyaer npenctaBisaTh Tam decimal).

3amaya 10

Hanwmmre nporpaMMy, KOTOpast BRIBOJAUT Ha KOHCOJIb TAOHITy YMHOKECHUS

3amauya 11

Hanwmmre nporpaMmy, B KOTOPYIO MOJB30BATENb BBOJUT JIBAa YMCIIA W BBIBOJUT PE3YNbTAaT UX YMHOXeHUs. [Ipu 3tom
IporpamMma JO0JDKHEI 3alpaliiBaTh Y MOJIB30BaTEIIs BBOJI YHCEI, TIOKa 00a BBOJMMBIX YHCIIa HE OKAXKYTCS B Auana3one ot
1o 10. Eciu BBeneHHble uncna okaxytcst 6omipuie 10 wnu mensme 0, TO mporpaMma JOJDKHA BBIBECTH MOJIB30BATEINIO O
TOM, YTO BBEJICHHBIC YHCIIA HEIOIMyCTUMBI, U TIOBTOPHO 3alPOCUTH Y MOJB30BATENS BBOJ JBYX 4duced. Ecnu BBeICHHEIC
Yrcia MpuHaAIexaT nuana3ony ot 0 no 10, To mporpamMma BEIBOAUT pe3yIbTaT YMHOKEHHS.

Jlst opranu3anyy BBOa YUCEIT UCTIONB3YHTe OeckoHeUHbIN UK while u onepartop break.

11. TTocTpouTs cHCTEMY KJIACCOB UISA ONHCAHHS IUIOCKHX T€OMETpHYEeCKHX (UTyp: Kpyra, KBaapaTa, IPSIMOYTOJBHHUKA.
[IpexycMoTpeTh METOABI UIA CO3MaHUs OOBEKTOB, MEpEeMEIIeHHs Ha IUIOCKOCTH, M3MEHEHHS pa3MepoB M IOBOPOTA Ha
3aJIaHHBINA yTOJI.

12. IlocTpouTh oOmnmMcaHMe Kiacca, COAEpXKallero HWHPOPMAIMIO O IOYTOBOM ajapece opraHuzaunuu. [IpenycmoTpers
BO3MOXKHOCTb Pa3JeJIbHOTO U3MEHEHHS COCTAaBHBIX YacTeil aapeca, CO3IaHus U YHHUYTOXKEHHS 00BEKTOB 3TOTO KJlacca.

13. CocTaBuTh OmMMCaHME Kiacca JUIsl MPEACTaBICHUS KOMIUIEKCHBIX YHCENl ¢ BO3MOXKHOCTBIO 3aJlaHUs BEIIECTBCHHOW M
MHHUMOH YacTell kak umciaamu TUIOB double, Tak u menbiMu unciaMu. OOECHCUUTh BEHIMONHEHUE OINEPAIUil CIIOKCHUS,
BBIUUTAHUS M YMHOKCHHUS KOMIDICKCHBIX YHCEIL.

14. CoctaBuTh ONMUCAHUE KIacca U paOOTHI ¢ IEMHBIMH CIIUCKAMH CTPOK (CTPOKH MPOU3BOJIBHOMN JTMHBI) C OTIEPALUSIMEI
BKITIOYCHHS B CIIMCOK, YAAJCHHS W3 CIHCKa AJIEMEHTA C 33/JaHHBIM 3HAUYCHHEM IAHHOTO, yNAJEHHS BCErO CIHCKA WIH
KOHIIa CIIFICKA, HAYMHAS C 33IaHHOTO 3JIEMEHTA.

15. CocraBute oOmmcaHue Kiacca A OOBEKTOB-BEKTOPOB, 3aaBa€MBIX KOOpPAWHATAMH KOHIIOB B TPEXMEPHOM
npocTpadcTBe. O0ecleunTs ONepaIiy CIOKCHHUS M BBHIUWTAHHUSA BEKTOPOB C IMOJYYCHHWEM HOBOT'O BEKTOPa (CYMMBI WIIH
Pa3HOCTH), BEIYHCIICHUS CKAJIIPHOTO MIPOU3BEACHNUS IBYX BEKTOPOB, JIIMHBI BEKTOPa, KOCHHYCA YIila MEXIy BEKTOpaMH.
16. CocTaBuTh OmMCaHHE Ki1acca MPSMOYTOJIHHUKOB CO CTOPOHAMHM, MapaUICIbHBIMU OCSIM KoopauHat. [IpemycMoTpers
BO3MOXKHOCTh MEpEMEIICHHS IPSIMOYTOJbHUKOB Ha IUIOCKOCTH, W3MEHEHHUs] pa3MepoB, IOCTPOEHHS HaMMEHBIIETO
MPSIMOYTOJBHUKA, COACPIKAIICTO JBa 33aJaHHBIX MPAMOYTOJIbHUKA, W TPSIMOYTOJIbHUKA, SIBISIONIETOCS OOINEH YacThIO
(epeceyeHnEM) IBYX NPSMOYTOIEHUKOB.

17. CocraBuTh OmMcaHWe Kijacca Uil ONpENeNICHHs OJHOMEPHBIX MAacCHBOB LIENBIX 4Hcesl (BeKTopoB). IIpemycMmoTpers
BO3MOXKHOCTH OOpaIlleHHs] K OT/ACIFHOMY 3JIEMEHTY MaccHBa ¢ KOHTPOJIEM BBIXOJa 3a IpEJeibl HHAEKCOB, BO3MOKHOCTh
3aJaHMs POU3BOJIBHBIX T'PAaHUIl HHACKCOB TPU CO3AaHUHM OOBEKTA M BBHITIOJHEHHUS OIEpaINid MMO3JIEMEHTHOTO CIOXCHUS U



BbIYMTAaHUA MAaCCUBOB C OAMHAKOBBIMU I'PAHUIIAMU MHACKCOB, YMHOKCHHUA U ACJICHUA BCCX DJIECMCHTOB MAaCCHBa Ha CKaJiAp,
neyaTu (BLIBO,Ha Ha 3KpaH) 3JICMCHTOB MacCCHBa I10 HHIACKCAM U BCCIro MacCHBa.
18. CocraBuTh OmMcaHue Kjaacca JJTA OTIPCACIICHUA OAHOMEPHBIX MAaCCUBOB CTPOK q)HKCHpOBaHHOﬁ JJIWHBI.
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aBTOPU3. NONb30BaTENEN.

4. byHakos, M. HO. MNMpaKTUKym no peleHuto 3agad Ha IBM B cpege Delphi : yueb. nocobue / MN.10. ByHakos, A.K.
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MHGOPMALMOHHO-CNPABOYHbIX CUCTEM:
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
DnekTponHas OubmuoreuHas cuctema «ZNANIUM.COM»
OnexTpoHHas oubnaroTedHas cucrtema M3garenncTsa «JlaHby
OnexTpoHHas oubaroTedHast cucreMa « KOHCYJIbTaHT CTyIeHTa»



