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3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
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HEO0OXOTUMOCTH)

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

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

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
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IIporpammy aucumruiMebel paspabotan(a)(u) noueHT, K.pus.-mat.H. YcmanoB WN.T. (Kadenpa maremaruku u
NPHUKIaJHONW HHPOPMATHKH).

1. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHMs] N0 AUCHUILINHE (MOAYJIIO),

IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

COOTHECCHHBIX C

Mudp Pacmiudposka
KOMIETeHIINH npuodpeTaeMoii KOMIETEeHIUH
IIK-2 Crioco0eH OCYIIEeCTBIATh TECTHPOBAHHE KOMIIOHEHTOB HH(POPMAIIMOHHBIX CHCTEM
[K-2.1 3HATH TEXHOJIOTHH TECTHPOBAHUSI KOMIIOHEHTOB HH(OPMAIIMOHHBIX CUCTEM
[1K-2.2 YMeTh oCyIIeCTBISATh TECTUPOBAHHE KOMIOHEHTOB HH(OPMAIIOHHBIX CUCTEM
[K-2.3 BrageTs crtocOOHOCTHIO OCYIIECTBIATH TECTUPOBAHIE KOMIIOHEHTOB HH(OPMAIIHOHHBIX CHCTEM
IIK-5 CriocoOeH MPUMEHSATh CHCTEMHBIH MOIX0/ M MaTEMAaTHIECKHE METOBI B (POpMAITN3AIIH PEIICHHUS
MIPUKITAAHBIX 337124, B TOM YHCJIE HHTEIUIEKTYaIbHBIX
TIK-5.1 3HATH OCHOBBI CHCTEMHOTO MOJIX0/1a U MATEMAaTHIECKUX METO/IOB B (hopMalTU3aIMK PEIICHUS
ITPUKJIAIHBIX 3a/1a4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX
TIK-5.2 [YMeTh NpUMEHSITh CHCTEMHBIHN MOAX0 U MATEMATHYCCKHE METOBI B (hOpMaTn3aiui peiiecHust
ITPUKJIAIHBIX 3a/1a4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX
IK-5.3 Bnaners CHOCOOHOCTBIO TPHMEHATh CHCTEMHBIH TIOAXOA W MaTeMaTHYecKHe METOABl B

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

OO0y4aroniuiicsi, OCBOUBIINNA JUCITUILTHHY (MOIYIIB):
JlomkeH 3HaTh:

cucremy mporpammupoBanus Ha JEJI®OU; mpuHIMIE pa3paOOTKH NpPOTpaMM; NPUHIMIEI aBTOHOMHOH H

KOMIIIEKCHOM OTJIaJIKU U TECTUPOBAHUS IIPOIPAMM;
OCHOBBI CHCTEMHOTI'0 [1I0AX0/1a U MaTEMATUYECKUX METOL0B IIpU ITporpaMMupoBanuu Ha JIEJIOU.
JloJKeH ymMeTh:

pa3pabaThiBaTh AJTOPUTMBI PEIICHUS M MPOTPaMMHUPOBATh 3aJauyd 0OpaOOTKH JaHHBIX B MPEIMETHOH 00JacTH,

pa3pabaThIBaTh MPOEKT TECTUPOBAHUS MPOTPAMMBI;
MPUMEHSTH METOABI CHCTEMHOTO ITOJIX0/1a ¥ MAaTEMAaTHYECKUX METOJIOB IIPH PEIIeHUH IPUKIIAJIHBIX 3a/1a4.
JlomkeH BrazieThb:
HaBbIKAMHU OCYIIECTBJICHUS TECTUPOBAHMS IIPOTPaMM;
HaBbIKAMU CHCTEMHOTO MOJX0/a ¥ MaTeMaTH4YeCKNX METOZOB B (hOpMaM3alliK PeIICHNs IPUKIIaIHBIX 3a/1a4.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

Jannas mucumniuHa (Moaynb) BrmroueHa B pasfaen "B1.B.JIB.01.01 Jucuurmiwmabl (MOaynu)" OCHOBHOM
npogeccHoHaNbHOI 00pazoBaTenbHOM mporpammbl 09.03.03 "Ipuknamxas mapopmartuka (IIpukinamHas maHpOpMaTHKa B

9KOHOMHKE)" M OTHOCHTCS K JAWUCHUIUIMHAM IO BBIOOpY M YacTH, (OpPMHUpPYEMOH YYacTHHKAaMH 00pa3oBaTeNbHBIX

OTHOIIICHHUH.

OcBauBaetcs Ha 2 Kypce B 4 ceMecTpe.

3. O0beM AuCHMILUIMHBI (MOAYJISI) B 3a4e€THBIX eIMHUIAX ¢ YKA3aHMEM KOJIMYeCTBa 4YacoB, BbIAEJEHHbIX HA
KOHTAKTHYI0 Pa®oTy o0yyalomuxcsi ¢ npemnogaBareieM (Mo BUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJLHYIO
padoty o0yuarommuxcst

OO0mmast TPyA0EMKOCTh TUCIMILIHHEI COCTaBIsieT 4 3aueTHBIX(bIe) enquHnil(bl) Ha 144 gaca(oB).

KonraktHast pabora - 48 uwaca(oB), B TOM uucie Jekuuu - 16 yaca(oB), mpakTmdeckue 3aHsaTus - 0 gaca(o),

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

CamocrostensHas pabota - 60 gaca(oB).

Kontpons (3auét / ax3amen) - 36 yaca(oB).

d)opMa MMPOMEIKYTOYHOI'O KOHTPOJISL AUCHUIIJIMHBI: 9K3aMCH B 4 CEMECTpPE.

4. Copep:xkanue IUCHUIUIMHBI (MOAYJs), CTPYKTYpPHPOBaHHOe MO TemaMm (pa3aejiaM) ¢ YyKa3aHHeM
OTBEJIEHHOI0 HA HUX KOJIMYECTBA aKAJleMHUYeCKHUX YACOB 1 BUAOB YUeOHbIX 3aHSIITHH



4.1 CTpyKTypa M TeMaTHYeCKHUIl IVIaH KOHTAKTHON U CAMOCTOATEIbHOI padoThI 10 JUCHHILIHHE (MOLYJII0)
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Tema 1. TexHonOTrHs pabOTH B BU3yaJIbHOH cpere
1. [mporpammupoBanus. Komnonentnas monens. UaTepdeiicapie | 4 4 0 8 16
KOMITOHCHTBI
Tema 2. O6padotka TabamuHOi nHGOpMarww. [ 'padnaeckue
2. [Bo3moxHOCTH cpensl Borland C++. PaboTa ¢ daitmamu. 4 4 0 8 14
O06paboTtka coOBITHI. MBIIb U KITaBHATYpa
3 Tema 3. TexHOJIOTHSI NPOEKTUPOBAHUS IPHIIOKEHUH. 4 4 0 8 14
" |B3auMoIeHCTBUSAME MIPIIIOKEHUN C 0a3aMu JaHHBIX
4 Tema 4. ConpoBoxIeHHE IPOTPAMMHOI0 IIPOTYKTA. 4 4 0 8 16
" [[IpoexTHas AEATEIBHOCTh
Utoro: 144 4. (u3 HUX 36 4. KOHTPOJIb) 16 0 32 60

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. TexHosorms paGoTel B BH3YAJBHOH cpede nporpaMMupoBaHuMsi. KoMmmoHeHTHass Moaenb.
HNHurepdeiicHbie KOMIIOHEHTbI

Crpykrypa mpoekta B Delphi. ®aitner npoekra, ¢popmbl u Moxayis. MHcekTop 00BbEKTOB W MHCIIEKTOP CBOMCTB
00bekToB. Pexxnm npoextupoBanus nHrepdeiica. Kommonent @opma. KomMnoHeHTH! A7t BBOJA M BBIBOJA NaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonent Button. Kommonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpadorka TadiuuHoii uHpopmanuu. I'paduyeckue Bo3MoxkHOcTH cpeabl Borland Delphi.
Oo0pab6oTka codbITHii. MBIIIb U KJIaBHATYpPA

O06paboTka Tabinunoi wuHpopmaumu. Komnonent StringGrid. 3arpy3ka u3o0pakeHuii B KOMIIOHEHT Image.
Pucosanue ¢ momomrsio cBoiictB Canvas. PabGora ¢ (aitnoBoif cTpyKTypoil Ha ypOBHE OIEPAlMOHHOM CHCTEMBI: MOWCK,
KOIMMPOBaHHUE, IEpeMMEHOBaHUE U yaajieHue (ailioB n narmok. Melb 1 knaBuatypa. [Iopsaok HACTYIICHHS.

Tema 3. TexHoJiorusi NPOEKTUPOBAHUSA NMPUJIOKeHHii. B3anMoaeiicTBUSIMM NPUIIOKEHUH ¢ 6a3aMu TaHHBIX

INocranoBka 3amaun. ITocTpoeHne 0ObEKTHON MO/ENN MPUIIOKEHNUS. BhIZieieHne TUIIOBBIX COOBITHI AJIs1 OOBEKTOB.
PazpaboTka BusyansHoro nHTepdeiica.Moaens noctymna k 6a3aM AaHHBIX U3 CPEAbl IPOrpaMMHpoBaHusl. KOMIIOHEHTHI A1s
paboTsl ¢ Tabumiamu u 3anpocaMu. OuiIbTpalys JaHHBIX. BusyansHoe oToOpaxkeHHe JaHHBIX HA GopMe.

Tema 4. ConpoBo:xaeHre NPOrpaMMHOro npoaykra. IlpoekTHas 1eiTeJIbHOCTD
JKM3HEeHHBI LMK NpOrpaMMHOro mnponykra. OpraHuzanust momouiu: ¢aiiin CHpaBKH, KOHTEKCTHAs IOMOIIb.
Pa3paboTka WIrpoBBIX M OOYdYaOIIMX NPUIOKEHHII B COOTBETCTBHM C WHAMBHAYAlIbHBIMH 3aJaHUAMHU. Pa3paboTka

npuitoxkenuit. Mcnons3oBanue kommnoHenta Shape. Iloctpoenue rpagukoB u nuarpamm B komrnoHeHnte Chart. Pabora ¢
TEKCTOBBIMH U TUITU3UpOoBaHHbIME (haitiamu. Kommonent Memo. Kommonentst OpenDialog u SaveDialog.

5. IlepedyeHb y4eOHO-MeTOAUYECKOT0 oO0ecneyeHHMsl ISl CAMOCTOSITeIbHON paldoThbl o0y4aloWMXcsi MO
JUCHUIIUHE (MOAYJII0)

CamocrosTenbHas paboTa OOYYarOIIMXCSl BBITIOMHSAETCS TO 3aJaHUI0 W TNPH  METOJUYECKOM PYKOBOJICTBE
mpernojaBaTens, HO 0e3 ero HemocpeacTBeHHOTO ydactus. CamocrostenbHas pabora mompasjensercs Ha
CaMOCTOSITENbHYIO pa0OTy Ha ayIMTOPHBIX 3aHATHIX M HAa BHEAYTUTOPHYIO CaMOCTOSATENbHYIO paboTy. CaMocTosTeIbHAS
paboTa oOydaromuxcs BKIIIOYAET KaK MOJHOCTHIO CAMOCTOSITETIFHOE OCBOCHHE OTAEIBHBIX TeM (Pa3/IeioB) IUCIHILUIMHEL,
Tak W MpopaboOTKy TeM (pa3lesoB), OCBAaUBAaEMBIX BO BpeMsl ayIUTOpHOW paboThl. Bo BpeMsi caMOCTOSATENEHON paboThI
oOyJarompecss YHATAIOT U KOHCICKTHPYIOT YYeOHYIO, HAYYHYIO W CIPABOYHYIO JIUTEPATypy, BBHINONHSIOT 33JaHHUS,
HaTpaBJICHHBIC HA 3aKpEIUICHUE 3HAHWWA M OTPa0OTKYy YMEHHHA M HABBIKOB, TOTOBSTCS K TEKYIIEMY H IIPOMEKYTOYHOMY
KOHTPOJIIO TI0 AUCLUILIINHE.

Opraan3anusi CaMOCTOSATEIFHON PabOTH 00yJarOIINXCS PErIaMEeHTHPYETCs] HOPMAaTHBHBIME TOKYMEHTaMH, YaeOHO-
METOJIMYECKON JINTepaTypoi U 3NMEKTPOHHBIMH 00pa30BaTEIFHBIMH PECypCaMu, BKITIOYAs:

HOpﬂL[OK OpraHu3aliui MU OCYIIECTBJICHUA O6pa30BaTeJ'II;HOI>i JACATCIBbHOCTU IIO 06p330BaT6J'ILHI>IM nporpammam



BhICIIEro oOpa3oBaHusl — MporpaMmaM OakajaBpuara, NporpaMMmaM CIEHHAINTETa, IporpaMMaM MarucTpaTrypsl
(YTBepKIEHHBIH NMpHKa3oM MUHHCTEpCTBa Hayku M Bblcuiero oOpaszoBanus Poccuiickoit dexpepanun or 6 anpens 2021
roga Ne 245).

VYcraB  ¢enepaqbHOrO  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro  yupexxaeHus "Kaszanckwuii
(ITpuBomxckuii) penepanbHbI yHUBEpCUTET"

[IpaBuna BHYTpPEHHETO pacmopsaka (heAepansbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTelbHOTO
yUpexaeHns BIcIIero npodeccruonansaoro obpasosanus "Kazanckuii (IIpuBomkckuit) penepansupiii yHuBepcuTet"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBosmkckoro) ¢enepaisHOr0 yHUBEpCUTETA

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

@DOoHIl OLEHOYHBIX CPEACTB IO IUCHUIUIMHE (MOIYJIO) BKIIOYACT OICHOYHBIE MaTEpHalbl, HAlpaBICHHBIC Ha
MIPOBEPKY OCBOCHHUS KOMIICTCHIMH, B TOM 4YHCJIE 3HAHMHA, yMEHHH M HaBHIKOB. DOHJ OLEHOYHBIX CPEACTB BKIIOYAET
OIIGHOUHBIE CPE/ICTBA TEKYILEro KOHTPOJIS U OLICHOUHBIE CPEACTBA MPOMEKYTOUHOM aTTeCTalH.

B ¢oHIe OLEeHOYHBIX CPEACTB COACPIKUTCS CIeAyIoIas HHYOpMAIs:

- COOTBETCTBUE KOMIICTEHIINH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCLIUILIHHE (MOAYIIIO);
- KpUTEpUH OLICHUBaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOAYJIIO);

- OIMCaHUE NOPSIKA IPUMEHEHHS U IIPOLEAYPHI OLCHUBAHUS I KaXKAOT0 OLIEHOYHOI'O CPEICTRA;
- KpUTEPUH OLICHUBAHUS JUTS KaXKJIOr0 OLCHOYHOTO CPE/ICTBA;

- CONlepXKaHUEC OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAaHUS, NPCABABISCMBIC K JCHCTBHAM OOYYAIOIIHXCS,
JIEMOHCTPUPYEMBIM pe3yibTaTam, 3aJaHusl Pa3IudHbIX THUIIOB.

(I)OH,Z[ OLICHOYHBIX CPCACTB IO AUCHUIIIIMHC HAXOJAUTCA B HpI/IJ'IO)KeHI/II/I Ik nporpamMme JUCHHUIIIIAHBI (MOZ[yJ'IIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHHE AMCHMIUIMHBI (MOAYJISl) MperoyaraeT u3ydeHue ydeOHoW nurepaTypsl. Jluteparypa MoXeT OBITH
JOCTyIHa 00yYaronIMMCsl B OJTHOM U3 JIBYX BapuaHTOB (JIUOO B 000MX W3 HUX):

- B DJICKTPOHHOM BHJE - 4Yepe3 3JIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI Ha OCHOBAaHHMHM 3aKITIOYEHHBIX KDY
JIOTOBOPOB C TIPaBo00OIaaTeNIsIMHu;

- B IIeYaTHOM BHJE - B Hayunoii 6ubmmoreke EnaOyxckoro nactuTyra KOY. ObOy4aroniiecs momy4aroT yIeOHy0
IUTepaTypy Ha aOOHEMEHTE II0 YHWTATeNbCKUM OMJIeTaM B COOTBETCTBHM C MpaBWIAMM I0Jb30BaHMsA HayduHoi
OMOITMOTEKOH.

DNeKTpOHHBIE M3/IaHHs JOCTYIHBI JUCTAaHIMOHHO M3 JIOOOH TOUKH NPH BBEIACHUH OOYUYAIONIMMCSI CBOETO JIOTHHA
U Mapois OT JIMYHOTO KaOMHeTa B cucTeMe "ODJeKTpOHHBIM yHuBepcuTer". IIpH HCIONB30BaHMM NMEYATHBIX W3JAHHH
OubnuoTeuHsld (GOHJ JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacuera He Menee 0,25 sk3eMmiusipa Ha KaKAoTo
o0ydaromierocs U3 4ucia JIML, OJJHOBPEMEHHO OCBAaHBAIONIUX JaHHYIO JUCHUILUIUHY

[epeuenp auTeparTypbl, HEOOXOJUMOW AJISI OCBOSHHMSI JAMCHMIUIMHBI (MOIyIsi), Haxoaurcs B [lpuinoxeHun 2 K
paboueit mporpamme AMCHUIUIMHBL. OH MOJJIEKUT OOHOBICHHIO TPH H3MEHEHHHM YCIOBUH 1oroBopoB KDY ¢
npaBooONaaTeNsIMM DJIEKTPOHHBIX M3JAHUH M IIpU HM3MEHEHWH KOMIUIeKToBaHus (ougoB HayuHoit OubnmoTexku
Enabyxckoro maCTHTYTa KOV,

8. Ilepeuenb pecypcoB HH(OPMAIHMOHHO-TETEKOMMYHUKANIMOHHOH ceTu '"MHTepHeT'", HEOOXOAUMBIX IS
OCBOEHMSI TUCIUIITHHBI (MOXYJIs1)

Beenenue B nmporpammupoBanue Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
VYpoxu as HoBuukoB - http://thedelphi.ru/lessons.php
Vue6nuk no Delphi - http://delphidevelop.ru/publ/28/

9. MeTonnyeckne yKazaHus 1J1s1 00y4al0mMXcsl M0 0CBOEHUIO THCIUIITHHBI (MOIYJIsT)

Bua pador MeToanyeckue peKoMeHIaluu

JIEKIUU Ilpn w3y4yeHMM JAWCUMIUIMHBI CHavdajJla HEOOXOJMMO II0 KaXJIOH TeMe JIeKIMH [pOYUTaTh
PEKOMEHJOBAaHHYIO JINTEPATYpPy M COCTaBUTb KPATKUM KOHCIEKT OCHOBHBIX IIOJIOKEHHI, TEPMHHOB,
CBEJICHUH, TPEOYIOMINX 3aIIOMUHAHUS | SIBJISIOIIUXCSI OCHOBOIOJIATAIOIIMMH B 3TOW TEME U1l OCBOCHUS
HoCcHeyIOMUX TeM Kypca. Jas pacliupeHus 3HaHUs MO JUCLUIUIMHE PEKOMEHJYETCsl HCIOJIb30BaTh
WHrepHeT-pecypcbl;  OPOBOAUTH  IIOMUCKM B Pa3jM4YHBIX  CHUCTEMaX M HUCIOJIb30BaTh
MaTrepHalbl CAUTOB, PEKOMEHIOBAaHHBIX IIPEIIOIABATEIEM.



http://www.intuit.ru/studies/courses/941/246/info
http://cppstudio.com/post/213/
http://thedelphi.ru/lessons.php
https://www.intuit.ru/studies/courses/626/482/info
http://delphidevelop.ru/publ/28/
https://itproger.com/course/cpp
https://www.intuit.ru/studies/courses/17/17/info

Bupn pabor MeTtoanyecKue peKOMeHIANUH

nabopartopHsie | [Ipy  moxaroroBke Kk J1abopaToOpHBIM —3aHSATHSAM HEOOXOIMMO 3apaHee M3YYUTh METOANYECKHE

paboTe1 peKOMEeHAANH 1o ero mposeneHmo. OOpaTUTh BHUMAHKE Ha IeNb paboThI, HA OCHOBHBIE BOTIPOCHI IS
MOATOTOBKH K paboTe, Ha collep kaHue TeMbl paboThL. JIabopaTopHOe 3aHATHE IPOXOIUT B BHIC AUANIOT,
pa3bopa OCHOBHBIX BOIPOCOB TeMBbI. Takke JabopaTOpHOE 3aHATHE MOXKET NPOXOIUTh B BHIE MOKa3a
Npe3eHTalHH], JeMOHCTPATUBHOTO Marepuaa (B YaCTHOCTH IUIAKATOB, ClIaiIoB),
KOTOpbIE CONPOBOXIAIOTCA Oecenoil mperomaBaresisi co cryneHTamu. CTyIZEHT MOXeET ClaBaTh
mabopaTopHylo paboTy B BHAE HamWCaHWsA pedepaTa, NOATOTOBKM CIAWIOB, TPE3CHTANA U
nocnenyromen 3aIIUTHI ero, 6o MOXeET HaImcarthb KOHCIIEKT B
TETpajay, OTBETHB Ha BONPOCH IO 3agaHHOM Teme. OTBETHl HAa BONPOCHI MOXHO COIIPOBOXKIATH
PHUCYHKaMH, CXeMaMH U T.JI. C TIPUBJIICYCHUEM JJONIOJHUTEIBHON JINTEPATYPhl, KOTOPYIO CIEAYeT yKa3aTh.

camocTos- | OOydaromuiicss caMOCTOSTEIFHO ONpeNelsieT PEeKUM CBOSH CaMOCTOATENBHON paboTHl M Mepy Tpyna,
TeNpHasl paboTa| 3aTpauMBaeMOro Ha OBJIJICHUE 3HAHMSAMH M YMEHMSMH 110 JUCHUILUIMHE, BBIIOJHSIECT BHEAYAUTOPHYIO
paboTy 1o MHIUBHIYaILHOMY IUIaHy, B 3aBHCUMOCTH OT COOCTBEHHOM ITOJrOTOBKH, OOJKETa BPEMEHU
U JApyrux ycnoBud. EjkeZHEBHO OOydaroIIWicsi JOJDKEH YACNATH BBINOJHEHUIO CAaMOCTOSTENBHON
paboTel B cpemHeM He MeHee 3 uacoB. [IpM  BBINOJIHEHHHM CaMOCTOSTEIBHOW  PabOTHI
0o0y4Jaromuicss UMeeT NpaBo OOpaIlaThCs K IPENoJaBaTeNi0 32 KOHCYNIbTAlMeH C HENbI0 YTOUYHEHHUS
3aaHus, POPMBI KOHTPOJIS BBITOJHCHHOTO 33 [aHHS.

9K3aMEH Jnst KOHTpOJIS YCBOCHUWS JQHHOW IMCIMIUIMHBI TIPETYyCMOTPEH O9K3aMeH, Ha KOTOPOM CTyAEHTaM
HEOOXOIMMO OTBETUTh Ha BOIIPOCHI 9K3aMEHAIIMOHHBIX OmiieToB. [Ipu oTBeTe Ha 9K3aMeHe HEOOX0AUMO:
NpoxyMaTh ¥ YETKO H3JIOKUTh MaTepuai; JaTh OIpelelIeHHE OCHOBHBIX IOHSTHH; NaTh KpaTKoe
ONMCAaHUE SIBICHHUW; NMPHUBECTH NpuMepbl. OTBET ClienyeT WIIICTPUPOBATh CXEMaMH, PHCYHKaMH M
rpaduKamm.

10. IlepeyeHb HMH(OPMALNMOHHBIX TEXHOJIOTHMIl, HCHOJb3yeMbIX NPH OCYHIeCTBJIEHUH 00pPa30BaTeIbHOIO
npouecca mo JMCHUILIMHE (MOIYJI0), BKJIOYasi NepedyeHb NPOrPaMMHOI0 ofecneyeHMs M HMH(OPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPU HEOOXOAUMOCTH)

[Tepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHH, MCHONB3YEMBIX NPHU OCYLIECTBICHUH 00pa30oBaTENLHOTO Ipolecca o
JUCUUIUIMHE (MOAYJIIO), BKIJIIOYAs IEpeYeHb MPOrpaMMHOro obecrieueHuss U MH()OPMALMOHHBIX CIIPAaBOYHBIX CUCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMmme JUCHUIUINHBL (MOAYJIA).

11. Onucanue MaTepUAJIbLHO-TEXHHYECKOI 0a3bl, HeOOXONMMOW /Jisl OCylIlecTBJIeHHS 00pa30BaTeIbLHOIO
npoiuecca no AMCUUIIMHE (MOAYJII0)

VYuebnast aymuropust Ne 60 (423600, Pecriyonuka Tarapcran, r. Enabyra, yn. Kasanckas, 1. 89) mmnst npoBeneHus
3aHATHH JICKIIMOHHOTO THIIA, 3aHATUH CEMHHApCKOTO THIIA, TPYNIOBBIX W WHIMBHUIYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEXYTOUYHON aTTeCTallly, MMOMEIICHHE AJIsl CaMOCTOSTeNbHOH padoTel. KoMruiekT Mebenn (IocagouHbIX
Mmect) 29 . Kommexkt mebenu (rocagounsix Mect) Juist npenogasatens 1 mrt. KomnbsrorepHsiii kiace: KommbroTeps! intel
core i5 15 mwr. Monutopsl ViewSonic 22d 15 wr. [Ipoekrop EPSON EB-535W 1 wr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 wr. Tpudyna 1 mr. Konguuuonep 1 wr. Hacrennsie non ku 6 wr. lllkad aByxcrBopuaTslii ¢ nonkamu 1
mr. Beb-xkamepa | mr. Brixom B VHTepHeT, BHYTPHUBY30BCKas KOMIIBIOTEPHAs C€Th, JOCTYH B D3JIEKTPOHHYIO
nHpopmMannoHHo-00pa3oBarenbHyto cpeny. Habop yueOHO-HarISHbIX TOCOOHI: KOMIUIEKT MPE3CHTALUI B AIEKTPOHHOM
(dbopmare mo npenogaBaeMoi JUCHUIUIMHE 3-5 1T,

12. CpeHCTBa aJjanrTanvu npenojaBanvs JUCHUINIIHHBI K HOTpeﬁHOCTHM oﬁyqamumxcn HMHBAJIMJI0B U JIMI C
OIrpaHUYCHHBLIMHU BO3MOKHOCTSIMH 3/10POBbS

I[pu HEoOXOMUMOCTH B 00pa30BATENBHOM IMpOIECCE MPHUMEHSFOTCS CIEAYIOIIME METOAbl M TEXHOJIOTHH,
oberyaronire BOCIPHUATHE WHPOPMAIMU OOYUYAIOIUMHUCS MHBAIUIAMH W JIUIIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBBSI:

- CO3JaHHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOIO KOHTEHTA JUIi €ro BO3MOXHOIO NpeoOpa3oBaHUS B
aIbTepHATHBHBIE (POPMBI, YIOOHbIE IS Pa3TUYHBIX IT0JIB30BATEIICH;

- CO37aHHE KOHTEHTa, KOTOPHIH MOXKHO IPEACTAaBUTH B PAa3NWYHBIX BHAAX 0€3 MOTepH AAHHBIX WIH CTPYKTYPEHI,
MIPEIyCMOTPETh BO3MOXHOCTh MACIITAOMPOBAaHUS TEKCTa W HM300pakeHHWH Oe3 IMOTepH KadecTBa, MPELyCMOTPETh
JIOCTYIIHOCTb YIIPaBJICHUsI KOHTEHTOM C KJIaBUaTYpBbl;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4aloMXCsl BOCHPUHUMATh OJJHY H Ty K€ HH()OpMaLnio U3 pa3HbIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIa ¢ HapyMEHWS MM ClIyXa MOJydald WHQOpMalWio BU3yaJbHO, C HApyLIEHUSMHU 3pEHUS -
ayAnalbHo;

- HNPUMCHCHHUE TMPOrpaMMHBIX CpPCIACTB, 06CCH€‘H/IBHIOIHI/IX BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB H yMCHPIfI,
(1)OpMI/IpyeMLIX IlI/ICIIPIHJ'II/IHOﬁ, 3a CUér AJIBTCPHATUBHBIX CHOCO6OB, B TOM 4YHCJIE BHUPTYaAJIbHBIX na60paT0pI/n71 u



CUMYJIALIUOHHBIX TeXHOJ’IOFHﬁ;

- NpUMEHEHHWe IHCTAHLMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHMH Ui mepenadd HHQOpPMAaIMK, OpraHU3aLlUH
pa3IHYHBIX (OPM HHTEPAKTHBHOW KOHTAaKTHOW pabOTHI 00ydaroIierocs ¢ IperojaBaTelieM, B TOM 4YHCiIe BeOWHApOB,
KOTOpBIE MOTYT OBITH HCIIOJIB30BAHbBI JUIS MPOBEICHUS BUPTYAIbHBIX JIEKIHMH C BO3MOXKHOCTBIO B3aMMOAEHCTBHUS BCEX
YYaCTHUKOB TUCTAaHIMOHHOTO OOy4YEeHHsI, TPOBEJCHUSI CEMUHAPOB, BBICTYIUICHHS C JOKJIAJaMU M 3alUThI BHINOJHEHHBIX
paboT, NpoBeJeHHUs TPEHHHT OB, OPraHU3aI1 KOJUIEKTUBHON paboThl;

- TPUMEHEHHWE [JUCTAaHIMOHHBIX O0Opa30BaTENbHBIX TEXHOJOTWH I oOpraHu3anud  (opM TEKyIIETo |
MIPOMEXYTOYHOTO KOHTPOJIS;

- YBEJNIMUCHHE NPOJODKUTEIFHOCTH CJadyd OOYy4YalolMMCS HHBAJIMJIOM WJIH JIMIOM C OrPaHUYEeHHBIMHU
BO3MOXKHOCTSIMH 30POBbs ()OPM ITPOMEKYTOUHOH aTTECTAINH 110 OTHOLICHHUIO K YCTAaHOBJIECHHOH NPOAOIKUTETIBHOCTH HX
chavm:

- TIPOJOJDKUTENHLHOCTH ClIauu 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B NMUCbMEHHOH Qopme, - He Oosee uem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKM OOYdJaromerocs K OTBETY Ha 3aué€Te WM 3K3aMEHe, NPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;
- IPOJOJDKUTENILHOCTH BBICTYIUICHHUS 00y4JaroLIerocs Mpy 3aIluTe KypcoBoil paboThl - He Oojee yeM Ha 15 MUHYT.

IIporpamma cocraBieHa B cootrBercTBuu ¢ TpeboBaHmsMu PI'OC BO u y4yeOHBIM IUIAHOM IO HAMPABICHUIO
09.03.03 "Ipuknanuas uapopMaTrka" u npodIo NoAroToBky "[IpukianHas nHbpopMaATHKA B SKOHOMHKE' .
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1. CooTBeTCTBHE KOMIIETEHIIHI MJIAHUPYEMbIM pe3yJibTaTaM 00y4eHHs 10 JMCIUIIIHHE

(MoyJ110)
Kox m naumenoBanue | UHaukaTopsl AocTH:KeHus] KoMmreTeHnmii | OueHoyHbIe cpeacTBa TeKylIero
KOMIIeTeHIIHU AJ151 AAHHOM AMCIMILIMHBI KOHTPOJISl M IIPOME:KYTOYHOI aTTecTalMu
[IK-2. Criocoben 3HaeT CUCTeMY NPOTPaMMHPOBAHUS Ha Texymiwii KOHTPOJb:
OCYILIECTBIISITh JEJI®U; npuHIUIE pa3paboTku nporpamy; | JlabopaTopHbie paboTHI 10 TeMaM
TECTUPOBAHUE [IPUHLIUIIBI ABTOHOMHON U KOMIUIEKCHOM Tema 1. TexHonorus paboTH B BU3yaIbHOM
KOMITOHEHTOB OTJIaAKH ¥ TECTUPOBAHHS IPOTPaAMM. cpene nporpaMmuposanus. KomnonenTHas
MH()OpMAIMOHHBIX Mozenb. IHTepdericHbIe KOMITOHEHTHI
CHCTEM. Ymeer pa3pabaTeiBaTh anropuTMHI pemeHns | Tema 2. O6paboTka TabIUIHON

Y IIPOTrpaMMHPOBATh 33/1a41 00pabOTKH
JIaHHBIX B IIPEJMETHOI obJacTy,
pa3pabaThIBaTh MPOEKT TECTHPOBAHHMS
MPOTPaMMBI.

Brageer HaBBIKaMM OCYILECTBIICHUS
TECTUPOBAHHS IIPOTPAMM.

uHpopmanuu. ['papuueckue BOZMOKHOCTH
cpenst Borland DELPHI. Pabora ¢
daitmamu. O0paboTka coObITHIl. MBIIIE U
KJIaBHaTypa

Tema 3. TexHONOTUS MPOCSKTUPOBAHHUS
NnpuiokeHui. BzanmonencteusmMu
MIPIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. CompoBOXXICHHAE TIPOTPAMMHOTO
npoxaykra. [IpoekTHas AeATEIbHOCTh

[MpoMexyToUuHast aTTECTALUS:
Okzamen

ITK-5. crmocoben
HpI/IMeHﬂTL CI/ICTGMHLIﬁ
MOJXO0J 1
MaTeMaTHYECKHE
METOJIbI B
(dhopmanuzaruu
PEIIEHHUS TIPUKIIATHBIX
3a/1a4, B TOM YHCJIE
HHTEJUIEKTYaTbHBIX.

3HaeT OCHOBBI CHCTEMHOTO MOJX0/1a U
MaTeMaTU4YEeCKHUX METOJIOB IIPU
nporpammupoBanuu Ha JIEJIOU

YmMmeer MMPUMEHATH METOJbI CUCTEMHOT'O
noaxoaa U MaTEMAaTHICCKUX METOJ0B ITPpU
pCHICHUH MMPUKIAJHbIX 3a/1a4.

Bnaz[eeT HaBbIKaMHU CUCTCMHOTI'O IIOAXO0Ja 1
MAaTEMAaTUYCCKUX METOI0B B (I)OpMaHI/IBaLII/II/I
pemIeHus NMpUKIaJHbIX 3a1a4.

Texkyluii KOHTPOJIb:

TectupoBaHue 1Mo Temam

Tema 1. TexHonorust paboThl B BU3yaJIbHOI
cpene nporpamMmmupoBanus. KoMnoHeHTHas
Mojenb. HTepdelicHbIe KOMITOHEHTBI
Tema 2. O0paboTKa TaOTHIHOMN
nHpopmanuu. ['papuueckne BO3MOKHOCTH
cpenst Borland DELPHI. Pa6ora ¢
¢aitmamu. O6paboTka coObITHIL. MBITIE U
KJIaBHaTypa

Tema 3. TexHoI0rUs NPOEKTUPOBAHUS
npuioXeHu. BzanmoaeiicteusiMu
MPUIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ComnpoBokIeHHE MPOrPaMMHOTO
npoaykta. [IpoexTHas nedATeNbHOCT

IIpomexxyTouHas aTTecTanys:
Oxzamen

2. Kpurepun oneHuBanus cGopMUpPOBAHHOCTH KOMIIETeHIHIA

Kommner 3aurteHo He 3auTeHo
eHI U Bbicokuii ypoBeHb Cpennuii ypoBeHb Huskuii ypoBeHn Hwuxke noporosoro
(oTJIM4YHO) (xopoiuo) (YAOBJ1€TBOPHUTEIbHO) YPOBHS
(86-100 6as10B) (71-85 6annoB) (56-70 6anmoB) (Hey10BJIETBOPUTEID
HO)
(0-55 fasioB)
1IK-2 3HaeT OTJIMYHO CHUCTeMYy | 3HaeT cuUcTeMy | 3HAET CUCTEMY He 3Haet cuctemy
[IpOrpaMMUpPOBaHUS Ha | IpOrpaMMHUpPOBaHUS Ha | IpOrpaMMHUpOBaHUs Ha MIpOrpaMMHUPOBaHUSA
JAEJIOU; npunuunsl | JAEJIDU; ocHoBHbIe | [IEJIDU; oTnensHbIe Ha JIEJI®U;
pa3paboTku MIpOrpaMM; | IPHUHIUIIBI pa3paboTKK | MPUHIIHITEI Pa3padOTKH TIPUHLIAIIBI
MPUHLIMIIEI aBTOHOMHOW U | MpOrpaMM; MPUHLMIIBI | IPOTPaMM, JOIyCKas pa3paboTku
KOMIUIEKCHOW OTJaJKU U | aBTOHOMHOM W | THIINYHBIC OMIHOKA TIPH IIpOTrpamMu;
TECTUPOBAHHUS IPOTPaMM KOMIUIEKCHOW  OTJIQAKM U | OTBETE HAa BONPOC UIIU TIPUHLIAIIBI
TECTUPOBAHHUS IPOTPaMM peLIeHNH TOCTaBIEHHOM aBTOHOMHOM U
3a7a4n KOMIUIEKCHOM
OTJIAJIKH U
TECTUPOBAHUS
porpaMmm
Ywmeer paspabareiBaTh | YMeeT paszpabareiBaTh | YMeeT paspabarteiBaTh | He ymeer
QITOPUTMBI  PEIIECHUS U | aJrOPUTMBI  PEIICHUS W | AITOPUTMBI pelIeHusT | | pa3pabaThiBaTh




NpOrpaMMHUpPOBATh 33J1a4d | MPOrpaMMHPOBATh  3aJaudl | MPOrpaMMHpPOBATh 3a/aud | aJrOPUTMBI
00paboTKH  JaHHBIX B | 00pabOTKH TAHHBIX B | OOpabOTKM  JaHHBIX B | peUICHHS H
peIMETHOM obnacTH, | MpeaMeTHOM o0nacTH, | MpeaAMETHOM 005acTH, | MpOrpaMMHUPOBATH
pa3pabartbIBaTh MPOEKT | pa3pabaTeIBaTh MIPOEKT | pa3pabaThIBaTh MIPOEKT | 3ama4un 00paboTKH
TECTHPOBAHUS IIPOTPAMMBI | TECTUPOBAHMS IIPOTPAMMBI, | TECTUPOBAHUS JaHHBIX B
JOIyCKasi HE3HAYUTENIbHBIC | NPOrPaMMBbI, JOIycKasi | MpeIMeTHOH
OomuMOKH TIpH OTBETe HA | THNWYHbIE OIMMOKKM Tpu | obracT,
BOIIPOC ~ WJIM  pEIICHHH | OTBETE HA BONPOC WM | pa3pabaTbiBaTh
MIOCTaBJIEHHO 3a1a4n pELICHUH  TIOCTAaBJICHHOW | MPOEKT
3a7a4u TECTUPOBAHUS
IPOrpaMMBbl
Brnaneer HaBbIkamMu | Bnaneer OcHOBHBIMU | Brageer otaenbHeIMU | He BJajeeT
OCYIIECCTBIICHHS HaBBIKAMU  OCYILECTBJICHHS | HABBIKAMU OCYILECTBJICHUS | HaBBIKAMH
TECTUPOBAHMS IPOrpaMM | TECTHPOBAHUS ~ HPOrpaMM, | TECTUPOBAHUS IPOTPaMM, | OCYLIECTBICHUS
JOIyCKasi HE3HAYUTENbHBIC | IOITyCKas TUIUYHbBIEC | TECTHPOBAHUS
OommOKM TpH OTBETE Ha | OMMOKH TIPH OTBETE Ha | IPOTPaMM
BOIIPOC ~ WM  PCLICHHWH | BOIPOC WM  PEIICHUH

MOCTaBJICHHOM 3a1a4n

MOCTaBJIECHHON 3a1a4n

ITIK-5

3HaeT OTINYHO OCHOBBI

3HaeT OCHOBBI CHCTEMHOI'O

3HaeT OCHOBBI CHCTEMHOTO

He 31aeT ocHOBEI

CHUCTEMHOI0O IOAX0/a U MOJXO0Ma U OTAENBHBIX MOJX0/a U OTAENBHBIX CUCTEMHOTO
MaTEMaTHYECKUX METOAOB | MaTEMATUYECKUX METOIOB MaTEMAaTUYECKUX METOAOB | MOAXOAA U
IIpY IPOIrPaMMUPOBAHUU IIpY IPOrPAMMUPOBAHUY HA | IIPU IPOIPaMMUPOBAHUU MaTeMaTHYECKHUX
Ha JIEJI®N JEJI®OU, nonyckas Ha JIEJI®OU, nonyckas METOJ0B IIPU
HE3HAYMTENbHbIE OLINOKH THIUYHBIE OIIUOKH MpH IPOrpaMMHUpPOBaHUU
IIPY OTBETE HA BOIPOC UIHU OTBETE Ha BOIIPOC UIIU Ha JIEJIO
pELICHNU IOCTaBICHHON pELICHUH [TOCTAaBICHHOU
3aJauu 3a1a4u
YMeeT npUMeHATh METOABI | YMeeT NIPUMEHATh METOIbI Ymeer npumensaTs metoasl | He ymeer
CHUCTEMHOI0O OAX0Ja U CHUCTEMHOT0 MIOAX0Ja U CHCTEMHOI0 MOAX0/a U pa3pabaTbIBaTh
MaTEMaTHYECKUX METONOB | OTHENIBHBIX OTJENBHBIX MPUMEHATh METOBI
IpPU PELICHUN MaTeMaTHYECKUX METOIOB MaTEMAaTUYECKUX METOAOB | CUCTEMHOIO
MPUKIIAJHBIX 337124 IPY PEUICHUH NPUKIAIHBIX | IPU PEIICHUH noaxonAa u
3ajad, JoIMycKas MIPUKIIAJHBIX 337134, MaTEMaTHYECKUX
HE3HAYMTENbHbIE OLINOKH JIOITyCKasl TUIIUYHBIE METOJIOB IIpH
IIpY OTBETE HA BOIIPOC WU OoumMOKH IpU OTBETE Ha pelieHnu

pelLIeHNU OCTaBIECHHOM!
3a/1a4u

BOHpOC nin peHIEHI/II/I
MMOCTaBJIEHHOH 3aJ1a4u

MPUKJIAJIHBIX 3aJ1a4

Bnaneer HaBeikamu
CHCTEMHOTIO MMOAX0a U
MATEMATUYCCKUX METOI0B
B (hopMaNTM3aINH PEUICHUS
MPUKIIAIHBIX 32149

Bnaneer HaBeikamMu
CHCTEMHOTIO [MOAX0a U
OTACIIbHBIX
MaTeMaTHYECKUX METOIOB B
(hopManM3anuy penIcHus
MIPUKJIAIHBIX 33134,
JIOITyCKast HE3HAYNTEIIEHBIE
OIIUOKY TPH OTBETE HA
BOHpOC nin peI_HeHI/II/I
MOCTaBJICHHOM 3aJ1a4yu

Bnaneer HaBbIKaMu
CHCTEMHOTI0 [I0AX01a U
OTACIIBbHBIX
MaTEMaTHYECKHUX METO0B
B (hopMaM3aIiy peIcHUs
TIPUKIIATHBIX 337134,
JIOITyCKasl TUITHIHEIC
OIMOKH TIPY OTBETE Ha
BOHpOC NiIn pemeHI/m
MMOCTaBJIEHHOM 3aJ1a4u

He Braneer
HaBBIKAMH
CHCTEMHOT'O
Hnoaxona u
MaTeMaTHYECKHX
METOJIOB B
(dopmanm3anyn
penieHns
MPUKJIAIHBIX 337134

3. PacnipenesieHue OLEHOK 32 (pOpMBI TEKYIEro KOHTPOJISI H MIPOMEKYTOYHYIO aTTECTALUIO

4 cemecTp:

Texymuii KOHTPOJIb:
JlaGopatopHble paboThI IO TEMaM
Tema 1. TexHonorus paboTs B BU3yalbHOI cpesie nmporpammupoBanus. KomnonentHas monens. HTEpdeiicHbe
KOMIIOHEHTHI
Tema 2. O6paboTka Tabnuunoi nHpopmaruu. [ padpuaeckne BozmoxkaocTr cpenbl Borland DELPHI. Pa6ora ¢ daitiamu.
O6paboTtka coOBITHI. MBIIb U KITaBHATYpa
Tema 3. TexHOTOTHS TPOSKTHPOBAHUS MIPUIIOKESHNH. B3anMoaeHCTBHAMY TIPHIIOKEHIH ¢ 6a3aMu JaHHBIX
Tema 4. ConpoBoxJieHHE IPOrPaMMHOTO NpoAyKTa. IIpoeKkTHas AeATENbHOCTh
MakcumanbHoe kKonudecTBo 6amios o bPC - 30.




TectupoBanue

Tema 1. Texnomorust paboThl B BU3YIbHOH cpejie mporpaMmmupoBanus. KoMrmoHeHTHas Moaens. MaTepdelicHbie
KOMITOHCHTBI

Tema 2. O6padotka TabmmuHOi nHGOpMarmm. ['padruaeckue Bo3moxuoctr cpeast Borland DELPHI. Pa6ora ¢ daitmamu.
O06paboTtka coOBITHI. MBIIb U KITaBHATYpa

Tema 3. TexHOJOTHS TPOSKTHPOBAHUS MPHIIOKEHUN. B3anMoaeHCcTBISIME IPHIIOKEHUH ¢ 6a3aMu JTaHHBIX

Tema 4. ConpoBoxIeHHE IPOrPAMMHOI0 NPOayKTa. IIpoeKkTHas AeATeNbHOCTh

MakcumanbHoe konmdectBo Oamios mo bPC - 20.

Uroro 30+20=50 Gawios

I[IpomMe:xkyTouHasi aTTecTalus - SK3aMeH-50 0aoB.

ITpomexyTouHas aTTecTalys NPOBOAMTCS IIOCIE 3aBEPUICHHUS H3YyYCHMS MAWCHMIUIMHBI WIM €€ dYacTh B (opMe,
ompenensieMoil yu4eOHBIM IDTAHOM 00pa30BATENEHOW IMPOTPaMMEI C ILENBI0 OIEHHUTh paboTy OOydaromerocs, CTEIeHb
YCBOCHHS TEOPETHUECKHUX 3HAHUH, YPOBEHb COPMUPOBAHHOCTH KOMIIETECHIHH.

[IpenomaBarens, NMPUHUMAIOIIMA HK3aMEH OOecCIednMBacT CIydallHOE paclpelesieHne BapHaHTOB 3K3aMEHAIMOHHBIX
3aJaHUi MEXIy OOYYaloIIMMHCSH C IOMOINBI0 OMJIETOB W/HMIM C IIPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIpaBe
3a71aBaTh 00y4aromeMycs J0MOIHUTEIbHbIE BOIPOCH! U 1aBaTh JIONOJIHUTEIbHBIC 33/1aHUS IOMUMO TeX, KOTOPBIE YKa3aHbI
B Ouuere.

Dk3aMeH NpOoBOIUTCS 1Mo Ouieram. B kaxmoM Owiiere 1Ba ONEHOYHBIX CPEICTBA: YCTHBIM WIIM NMHUCBMEHHBIH OTBET Ha
BOIIPOC U NPAKTHYECKOE 3a/laHueE.

VY CTHBIM WK THCEMEHHBIH 0TBeT — 20 6auios.

[paktraeckoe 3ananue — 30 6amwIoB.

HUroro 20+30=50 6aymioB.

Oobmiee KOIMIeCcTBO OAIUIOB IO TUCIHUILIMHE 32 TEKYIIHH KOHTPOIb M MMPOMEXKYTOUHYIO aTTecTamnuro: 50+50=100 6amios.

Bunas! orieHok:

Jas 3xk3amena

86-100 — orynyHoO.

71-85 — xoporiio.

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

4. OueHo4YHbIe CPeACTBA, OPSIA0K UX NIPUMEHEHHUS] U KPUTEPUH OLleHMBAHUS
4.1. OueHo4HbIe CPEACTBA TEKYLIEr0 KOHTPOJIsA
4.1.1. JlabopaTopHble padoThI

Tema 1. TexHosiorus paboTsl B BU3yalbHOII cpene nporpammupoBanus. KomnonenTHas Mozaens. HTepdeiicHbIe
KOMITOHEHTBI
Tema 2. O6padoTtka TabmuHOi nHbopMarmu. ['paduueckue Bo3moxuoctu cpeabl Borland DELPHI. Pa6oTa ¢ daitnamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa
Tema 3. TexHoJIOTHS TPOSKTUPOBAHHUS IPUIIOKEHHH. B3anMoieicTBUIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX
Tema 4. ConpoBokIeHHE TPOTPAMMHOTO NPOAYKTa. [IpOoeKTHAsS 1esTEeNbHOCTD
4.1.1.1. llopsinok npoBeneHus.
JlaGopaTopHbie pabOTHI MPOBOAATCS B HaChl ayJUTOPHOM PaOOTHI.

Ilepen BeIMOIHEHHEM KaXKAOH paboThI CTyneHThI-0akaTaBphl JOIDKHBI MpopaboTaTh COOTBETCTBYIOIIMN MaTepHal,
HCTIONB3Ys KOHCIIEKTH TEOPETUUECKUX 3aHATHH, IEPHOIMUECKUE H3JaHNA, yIeOHO-METOANYECKHE TOCOOUS 1 YUeOHUKH.
ITo oKOHYaHUU 3aHITUHN CTYICHTHI O(OPMIIIOT OTYET IO KaXKI0H padboTe, Co0oaast Claeayomyo Gopmy:

HanmenoBanme TeMBbI;

Lenb paGoTsr;

3agaHue U cojiep kaHKe BBHITIOIHEHHOW paboThl,
[TrceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
BriBosibI O IpozieIaHHO# padoTe.

e  CnHCOK UCIIOJIb30BAHHBIX HCTOYHHKOB.

4.1.1.2 Kpurepuu oueHMBaHus

27-30 6an10B CTABUTCS, €CJIH 00yIAIOIIHIICS:

[MpaBWiIbHO BBINOJHUI BCE 3aMaHus. [IPOJEMOHCTPHPOBANI BHICOKHN YPOBEHb BIAJCHUS MarepuaioM. I[IposiBICHBI
MPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K BBITIOJHEHUIO KOHKPETHBIX 3a/[aHUI.

22-26 6anJ10B CTABUTCS, €CJIH 00yIAIOIIHIICS:

[MpaBWIbHO BBIMOJIHWI OOJBIIYIO 4YacTh 3aJaHuil. [IpUCYTCTBYIOT HE3HAYUTENbHbIE OMMOKH. I[IpojeMOHCTPUPOBaH



1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

XOpOIIWH ypOBEHb BIAJEHUS MaTepuajioM. [IposBIIEHBI CpeaHHe CIIOCOOHOCTH MPUMEHITh 3HAHUS W yMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUH.

18-21 6a/1710B CTABHUTCS, €CJIH 00yUAIOLIHiiCs:

3amaHds  BBHIMOJTHHI Oojlee YeM  HAMoJOBHUHY. [IpHCYTCTBYIOT cephE3Hble OmMMOKU. [IpoaeMOHCTpHUpOBaH
YAOBJICTBOPUTEIHHBIN YPOBEHB BIaIeHH MaTepuaioM. [IposBiieHsl HU3KHE CITIOCOOHOCTH NMPUMEHSTh 3HAHUA H YMEHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

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

3amaHusi BBITIOJHWI MEHEE YeM HAamoJIOBHHY. I[IpOJeMOHCTPHPOBAH HEYAOBICTBOPUTCIBHBIN YPOBEHb BIIAJCHUS
MaTtepuanioM. [IposiBIieHBI HEAOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHWS W yYMEHHUS K BBIMOJHEHHIO KOHKPETHBIX
3aJJaHH.

4.1.1.3. ConepskaHue OlIEHOYHOT0 CPeICTBA

JladopaTopHasi padora 1. J/IluHeliHble IPOrpaMMbI
Hanumumre nporpammy s pacdera no aByMm ¢opmynam. [IpeasapuresisHO HOATOTOBBTE TECTOBBIE NMPUMEPHI C
TIOMOIIBIO KAITBKYJIATOpPA (PE3yIbTaThl BRIUHCICHHS TI0 00erM (opMyiaM JIOJDKHBI coBanarth). Mcnomp3yiire kimacc Math,
coneprkamuii Maremarndeckne pynkunun DELPHI. Metonbl, oTCyTCTBYIOIIME B Kiacce, BRIPAa3UTE Yepe3 HMEIOLHECS..
Bapuanumul 3a0anuii:

. : 1 1 5
zy =cosa +sina + cos 3a + sin3a; Z, ZZ_ESin(Eﬂ_Sa)'
__(m-Dym-(n-1yn Jim =V
= ; Z, = .
Y VmPn+nm4m2-m 2 m
sin 2a + sin 5a — sin 3a .
zy = ; z, = 2sina.

cosa + 1 — 2sin? 2a
sin 2a + sin 5a — sin 3«
z; = ; z, = tg 3a.
cosa — cos3a + cos 5a

1, 2 4
zlzl—Zsm 2a + cos 2a; Z, = cos“a + cos” a.
a 5
z, = cosa + cos2a + cos 6a + cos7a; ZZ=4COSE*COSEQ’*COS4CY-
—cos? (3r =) = cos? (L 4 9) V2 a
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1 . .
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JlaGopaTtopHas padoTa 2. Pa3BeTB.sI01IHecs] BBIYHCIANTENbHbIE POLIECCHI
3aganne. Beruucauts 3HaueHne pyHKIuH
Bapuanumut 3a0anuii:
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3aganmue 2. [lonagaHue TOYKHU B 3aIUITPUXOBAHHYIO 00J1aCTh

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

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

Ne Ob6nacTb No Ob6nactb
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JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6imna 3HaveHnii pyHKIHUA

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

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

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

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

2. L had (—1)"x™ B X2 x3 x4
e —ZT 1—x+?—§ E_ -, x| < oo,
n=0
3. 2 X x2  x3  x*
e"=z—l—1+x+—+§+—+ |x|<oo.
n=0 '
4, e (—1)nam+t x2  x3 x4
Inx+1)= Y —————=x——F == — 4, —1<x <L
n(x+1) Tl T T3 T x
n=
5. | 1+ x , had x2n+1 , +x3+x5+ <1
n = = X B —_ , |x .
1—x 02n+1 3 5
n=
6. 2 x2 3
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7. . _n+i( 1)n+1 2n+1_n. +x3 x5 | |<1
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n=
> t —”+§: O™« 1+ L N
arcex =7 L @n+ Dx? T 2 3x3 5x5 T X7
n=
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n=0
10. E, 2ntl X3 5 7
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n=0
11. = 1 1
SO S S SO S I
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V3
———|x+ -
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JladopaTopHas pa6ora 4. I[Ipocreiimne Kiaaccol
Kaxnpiit pa3pabarbiBaeMblii KJIacC JOJDKEH, KaK IPABHUJIO, COJACPIKATH CICAYIOUINE SJIEMEHTHI: CKPBIThIC IO,
KOHCTPYKTOpBI C TapaMeTpaMu M 0Oe3 mapaMeTpoB, METOJbl, CBOWCTBAa. METOJbl U CBOWCTBA JOJDKHBI 00ECHeYHBaTh
HEMPOTHBOPCYUBBIH, MOJTHBIH, MUHUMANbHBIA U ymoOHBIH uHTEepdeiic kinacca. [Ipu BOSHUKHOBEHUH OIMHUOOK JIOJKHBI
BLI6paCLIBaTI>CSI HUCKIIIOYCHUA.

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

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

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3pab0TaHHbIE JIEMEHThI KITacca.

Bapuanumul 3a0anuii:

Bapuanr 1

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

Hamucath nporpamMmy, 1eMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE DIIEMEHTHI Kilacca.

Bapuanr 2

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

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

Hanmcats nporpammy, TEMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC 3JIEMEHTHI Kiacca.

Bapuant 3

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

Hamucats mporpamMmy, I€MOHCTPUPYIONIYIO BCE pa3padOoTaHHBIC DJIIEMEHTHI Kilacca.



Bapuanr 4

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

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

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

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

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

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

Bapuanr 7

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

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 8

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

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 9

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

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kacca.

Bapuant 10

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

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

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

i BBIBOJI Ha 3KpaH OIMCAHU MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

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

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

BapuanTt 12

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

Hanmcats mporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE IEMEHTHI Kiacca.

Bapnant 13



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

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

Bapuant 14

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

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 15

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

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

Bapuanr 16

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

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 17

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

Hanmcats nporpaMmy, IeMOHCTPHPYIOIIYIO Bce pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 18

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

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 19

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

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

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

JladopaTopHasi pa6oTa 5. OgHOMepHbIe MACCUBBI

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

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



YHOpAA0YUTS 3JIEMEHTHI MAacCHBA MO BO3PACTAHUIO.

Bapuanr 2

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

yHOpHZ[O‘II/ITI) IO BO3PACTAaHUIO OTACJIBbHO BJICMCHTBI, CTOAINMC HA YCTHBIX MECTaX, U 3JICMCHTBI, CTOSAMINE Ha
HCYCTHBIX MECTax.

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

U npousBeneHue 371€MEHTOB MACCHBA C YETHBIMH HOMEPAMU;

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

— BCE OTPUIATEIbHbIC (3JIEMEHTHI, PaBHBIC HYIII0, CIUTATh ITOJOKHUTEIBHBIMA).
Bapuanr 4
B omHOMEpPHOM MaccUBE, COCTOAIIEM M3 N BEIECTBEHHBIX JIEMEHTOB, BEIYHCIIHTb:

U cymMmy 3IeMEHTOB MacCHBa ¢ HEYCTHBIMH HOMEpaMH;

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

Bapuanr S
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:
0  MaxkcUMaNbHBIN 3JIEMEHT MacCUBa;
U cymMmy pJIeMEHTOB MaccHBa, PACIIOIOKEHHBIX O MOCIIEIHETO MOJI0KUTEIBHOTO JIEMEHTA.
CxaTh MacCHB, YJalIWB W3 HEr0 BCE OJJIEMEHTH, MOJAYJIb KOTOPBIX HaxomuTcs B wuHTepBane [a, b].
OcBoOouBIIMECS B KOHIIE MAaCCHBA JIEMEHTHI 3alIOJHUTH HYJISIMU.
Bapuant 6
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:
U MUHUMAaIBHBIN SIEMEHT MAaCCHBA;
U cymMmy pIeMEHTOB MaccHBa, PACIIOIOKEHHBIX MEXKTY HEPBBIM H ITOCIICIHUM MOJ0KUTEIBHBIMH dJIEMEHTAMH.

[TpeoOpa3oBaTh MacCHB TaKMM 00pa30M, 4TOOBI CHavyala Pacloyiarajiuch BCE JIEMEHTHI, pPaBHbIE HYJIIO, & IOTOM
— BCE OCTaJbHBIE.

Bapuanr 7
B omHOMEpHOM MaccHBe, COCTOSAIIEM M3 N [EOYUCICHHBIX 3JIEMEHTOB, BHIYNCIIHUTH!

U HOMep MakCHMabHOTO JJIEMEHTa MACCHBA,

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

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

U HOMep MHHMMATBHOTO DJIEMEHTA MACCHBA,

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

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

U MakcHMabHBIN 10 MOJIYITIO 3JIEMEHT MacCHBa;

U cymMmy BIeMEHTOB MaccHBa, PACIOI0KEHHBIX MEK/IY HEPBBIM H BTOPBIM TTOJIOXUTEILHBIMHU JIEMEHTAMH.
IIpeoGpazoBaTh MacCUB TaKUM 00pa30M, YTOOBI 3JIEMEHTHI, PaBHbIE HYJIIO, PacHOIarajlich OCHIE BCEX OCTAIbHBIX.
Bapuant 10
B oHOMEpHOM MaccuBe, COCTOSIIEM M3 N EJIOYHUCICHHBIX 2JIEMEHTOB, BEIYUCIIHTS:

U MUHUMAIBHBIN [0 MOIYIIIO 2JIEMEHT MAaCCUBA;

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



IIpeoOpazoBaTh MacCHUB TaKMM 00pa3oM, YTOOBI B IIEPBOIl €ro MOJIOBHHE PACIIOIAralich 3JIEMEHTHI, CTOSBIINE B
YETHBIX ITO3ULHUAX, 3 BO BTOPOH IOJIOBUHE — 3JIEMEHTBI, CTOSBIINE B HEYETHBIX MOZUIHAX.
Bapuanr 11
B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BELIECTBEHHBIX AJIEMEHTOB, BBIYHCIIUTD:
U HOMep MHHHMAaJBHOTO 110 MOJYIIIO SJIEMEHTa MacCHBa,;
O cymmy MoayJieit SIeMEHTOB MacCHBa, PACIIONOKEHHBIX TTOCTIE IEPBOTO OTPUIIATEIFHOTO JIEMEHTA.
CxaTh MaccuB, yAQJMB M3 HEro BCE OJICMCHTBHI, BENMYMHA KOTOPHIX HAaxXOIWTCS B HHTepBaie [a, b].
OcBoOoauBIIMECS B KOHLIE MAaCCHBA JIEMEHTHI 3alI0JIHUTh HYJISIMU.
Bapuanr 12
B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIECTBEHHBIX AJIEMEHTOB, BHIYHUCIIUTD:
U  HOMep MakCHMaJIbHOTO IO MOJYIIIO SIEMEHTa MacCHBa;
U cymMmy 3IeMEHTOB MacCHBa, PACIOI0KEHHBIX MOCIIE MEPBOTO MOIOKUTEILHOTO JIEMEHTA.
IIpeoOpazoBaTh MaccHB TakuM 00pa3oM, 4TOOBI CHAa4ala Paclojarajich BCE AIEMEHTHI, IeJiasg 4acTh KOTOPBIX
nexuT B uHTepBase [a,b], a noTom — Bce ocranbHbIe.
Bapuant 13
B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 N BELIECTBEHHBIX AJIEMEHTOB, BBIYHCIIUTD:
U konM4ecTBO BJIEMEHTOB MAacCHBa, JISKALIUX B Tuana3oHe ot A 1o B;
U cymMmy 3IeMEHTOB MacCHBa, PACIIOIOKCHHBIX MOCIIE MAKCHMATBHOTO JJICMCHTA.
YHOpAO0YNTb 3JIEMEHTHI MacCHBa MO YOBIBAHUIO MOJTYJICH.
Bapuanr 14
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:
O KOoJMYeCTBO IEMEHTOB MAaCCHBA, PABHBIX HYJIIO;
U cymMmy pIeMEHTOB MacCHBa, PACIIOIOKEHHBIX ITOCIIE MUHUMAJIBHOTO 3JIEMEHTA.
YHOpSAA0YUTD dIIEMEHTHI MacCHBa MO BO3PACTaHUIO MOJYJICH.
Bapuanr 15
B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:
U  konm4ecTBO 3IEMEHTOB MaccHBa, Oonbmnx C;
U npousBeneHue 3J1eMEHTOB MaCCHBA, PACIIONOKEHHBIX MOCIC MAKCUMATBLHOTO TI0 MOAYJIIO 3JIEMEHTA.
IIpeobpazoBaTh MacCHB TakKMM 0Opa3oM, YTOOBI CHAaYaIa PaclojIarajJuch BCE OTPHLATEIBHBIC JIEMEHTHL, & TOTOM
— BCC ITOJIOKHUTCIIbHBIC (3H6M6HTI)I, PaBHBLIC HYJIIO, CUUTATh HOJ'IO)KI/ITeJ'H)HI)IMI/I).
Bapuanr 16
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N BEHICCTBCHHBIX 3JIEMEHTOB, BBIYUCINUTD:
U  konM4ecTBO OTPHLATENBHBIX JIEMEHTOB MacCHBa;
O cymmy mMomyJieit 2IeMEHTOB MacCHBA, PACIIONIOKEHHBIX TTOCTIE MUHUMAILHOTO TI0 MOJIYJIIO DJICMEHTA.
3aMeHNTh BCE OTPHIATENFHBIC 3JEMEHTHl MaccMBa HMX KBaJpaTaMHW M YHOPSJIOYNTH 3JEMEHTHl MacCHBa II0
BO3PACTaHMIO.
Bapuant 17
B OIHOMEPHOM MACCUBE, COCTOAIIEM M3 N HEJTOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U KOIHMYECTBO MOJIOKUTENBHBIX JIEMEHTOB MAaCCHBA;
O cymmy sIeMeHTOB MacCHBa, PACIIOI0KEHHBIX MOCIIE MOCIESTHEr0 DIIEMEHTa, PABHOTO HYITIO.
IIpeobpazoBaTh MaccuB TakMM 00pa3oM, YTOOBI CHaYaja paclojarajuch BCE IEMEHTHI, 11eas YacTh KOTOPHIX HE
MPEBBIIACT €AMHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.
Bapunant 18
B OIHOMEPHOM MACCHUBE, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:
U konM4ecTBO BIEMEHTOB MacCHBa, MeHbIIHX C;
O cymmy 1esbix JacTei 3IeMeHTOB MACCHBA, PACIIONOKEHHBIX TIOCIIE TTOCIIETHET0 OTPUIIATETBHOTO IIEMEHTA.
[IpeoOpa3zoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHaydalla paclojarajich BCE DJIEMEHTHI, OTJIMYAIOIIUecs OT
MakcuMaJbHOro He 6osiee yeM Ha 20%, a TOTOM — BCE€ OCTaJILHBIE.

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



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

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

ij>
j-M cToJI011€.

Bapuanr 7

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

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

Bapuant 8

XapakTepuCTHKOM CTONOIA NETOYNCICHHOW MaTpHIbl HA30BEM CyMMY MOAYJICH €ro OTpHUIATEeNIbHBIX HEYETHBIX
aneMeHTOoB. [lepecTaBiiss cTONOIIBI 3aJaHHON MAaTPHIIBL, PACHOTIO0KHUTH UX B COOTBETCTBHU C POCTOM XapaKTEPHUCTHK.

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

Bapuant 9

Cocensamu snemenTa A;; B MaTpulle Ha30BeM SJEMEHTBI Ay, tne i — 1<k <i+1,j-1<1<j+1,(k1]) #
(i,)). Onepawust criia)xuBaHUs MATPUIIBI JaeT HOBYIO MAaTPHUILy TOTO XK€ pa3Mepa, Kax/blil 2IEMEHT KOTOPOH MOJIydaeTcs
KaK cpeiHee apu(pMETHIeCKOe HMEIOIIUXCSA COCEACH COOTBETCTBYIONIETO 3JIEMEHTa MCXOAHOW MaTpuilsl. IlocTpouTts
pe3yNbTaT CrIIaXKNBaHMS 3aJaHHON BEIIeCTBEHHON MaTpHibl pasmepom 10 X 10.

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

Bapuant 10

DOJeMeHT MAaTpHIBl HA3bIBAECTCS JOKAIBHBIM MHHHMYMOM, €CIH OH CTPOTO MEHBIIE BCEX MMEIONIUXCS y HEro
coceneil (ompeneneHne COCeIHUX 3JIEMEHTOB cM. B BapuaHte 9). [lomcuuraTh KONMYECTBO JIOKAJIBHBIX MHUHHMYMOB
3aJiaHHOl MaTpuiibl pazmepom 10 X 10.



Haiitn cymmy Mopysiel 371eMEHTOB, pacIioJIOKEHHBIX BBIIIE TIaBHOM AMAaroHaH.
Bapuanr 11
KoadpduumenTs cucTeMbl JIMHEHHBIX ypaBHEHWH 3aJaHBl B BHAE MNPAMOYronbHOW MaTpumpl. C IOMOUIBIO
JOIYCTUMBIX TIPpe0Opa3oBaHuil PUBECTH CUCTEMY K TPEYTOJIEHOMY BHUIY.
Haiiti konmaecTBO CTPOK, cpetHee apru(pMETHIECKOE 3TIEMEHTOB KOTOPBIX MEHBINE 3aJaHHON BEITMIHMHBI.
Bapuant 12
YIIOTHATH 3aJaHHYIO MaTPUILy, YOSl U3 Hee CTPOKH U CTONOIIBI, 3aII0JIHEHHBIC HYJISIMU.
HaiitTi HOMep mepBoii U3 CTPOK, COAEPIKALIUX XOTsI ObI OJIMH MOJIOKUTEIBHBIN 3JIEMEHT.
Bapuant 13
OcCymecTBUTh IUKINYECKUN CABUT JIEMEHTOB MPSAMOYTOJBHOM MaTpHLbl Ha N 3JEMEHTOB BIPaBO WM BHU3 (B
3aBUCHMOCTH OT BBEJICHHOTO PEKMMA), N MOXKET OBITH OOJIBIIIE KOIMYECTBA 3JIEMEHTOB B CTPOKE MIJIN CTOJIOIIE.
Bapuanr 14
OcCymecTBUTh NUKIMYECKUN COBUT AJIEMEHTOB KBaJIPAaTHOW MAaTpPHUIlBI pazMepoM M X N BmpaBo Ha k 3ieMeHTOB
TaKUM 00pa3oM: 3JIEMEHTHI NEPBON CTPOKHM CIBUTAIOTCSA B MOCIEIHUI CTONOEI] CBEPXY BHHU3, M3 HETO — B IOCIIECTHIOIO
CTPOKY CIIpaBa HalleBO, M3 HEe — B IEPBBIH CTOJIOEL CHHM3Y BBEpX, U3 HEr0O — B IIEPBYIO CTPOKY; JUIS OCTaJIbHBIX
3JIEMEHTOB — aHAJIOTHIHO.
Bapuant 15
[laHa nenounciaeHHas NpsIMOYyTrosbHas Matpuia. OnpeaeauTs HoMep IepBOro U3 CTOJIOIOB, COAEPIKAIINX XOTS OBl
OJIUH HYJIEBOU 3JIEMEHT.
XapaKTepUCTHKON CTPOKH LENOYNCICHHON MaTpPHIBI HAa30BEM CYMMY €€ OTPHIATEIbHBIX YETHBIX SJIEMEHTOB.
IlepecTaBinsis CTPOKH 3aJaHHOM MaTPHIIbI, PACTIONIOKUThH UX B COOTBETCTBUU C YOBIBAHUEM XapaKTEPUCTHUK.
BapuanT 16
yHOpHI[O‘-II/ITI) CTPOKH HeJ’IO‘-IPICIIeHHOﬁ HpﬂMOyFOJ’IbHOﬁ MaTpulbl MO BO3pAaCTaHHUIO KOJHMYCCTBA OAMHAKOBBIX
JJIEMEHTOB B KaXJIOH CTPOKE.
HaiitTi HOMep mepBoro u3 cToj0I0B, HE COJEPHKAIINX HA OHOTO OTPUIATENILHOTO JJIEMEHTA.
Bapuanr 17
[TyTem mepecTaHOBKH 3JIEMEHTOB KBaApPAaTHON BEIIECTBCHHOW MAaTPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMalbHBINA
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTITy, CIEIYIONIMIA M0 BETUYUHE — B MO3ULIKH (2, 2), CIIEAYIONUHI M0 BEIUYUHE —
B no3unuu (3, 3) u T. 1., 3aII0JIHUB TAKMM 00Pa3oM BCIO TJIABHYIO THAarOHAIIb.
HaiiTu HOMEp NepBOii U3 CTPOK, HE COIEPKALINX HU OJHOTO MOJIOKUTEIBHOIO AJIEMEHTA.
Bapuanr 18
Jlana nienouyncieHHas npsAMoyToyibHas MaTpuia. OnpenaenuThb:
U KkonM4ecTBO CTPOK, COJEpIKaLIMX XOTs Obl OJJMH HYJICBOH JJICMEHT;
D HOMCED CTOH6Ha, B KOTOPOM HaXOJUTCA caMas NJIMHHasg CEPUA OAMHAKOBBIX 3JIEMEHTOB.
Bapuanr 19
Jlana nienouncneHHas kBajpaTHas MaTpuia. OnpeneiauTs:
U cymMMy BIeMEHTOB B TeX CTPOKaX, KOTOPBIC HE COJEPIKAT OTPHLATEIBHBIX 3JIEMEHTOB;
D MHUHUMYM CpECIU CYMM DJICMCHTOB }Z[I/IaFOHaIIeI\/'I, napajajieJIbHbIX rJIaBHOM AaroHajnu MaTpulibl.
Bapuant 20
Jlana nienovyncieHHas npsAMoyroyibHas MaTpuia. OnpenenuTh:
U  KONMYeCTBO OTPHLATENBHBIX JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COAEPKAT XOTs ObI OJJMH HYJIEBOM JJICMEHT;
U HOMepa CTPOK U CTONOIOB BCEX CEUTOBBIX TOUCK MATPHIIBL.

INPUMEYAHUE

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

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

Bapuanr 1



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

Bapuanr 2

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

Bapunant 3

Hammcate nmporpammy, KOTOpasi CIMTBHIBAET TEKCT U3 (aiiiaa W BBIBOJUT Ha 3KPaH TOJIBKO CTPOKH, COAEPIKAIINE
JIBy3HA4YHbIE YHCTA.

Bapuanr 4

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

Bapuanr S

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

Bapuanr 6

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

Bapuanr 7

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

Bapuanr 8

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

Bapuant 9

Hammcate mporpaMmy, KOTOpasi CUMTHIBa€T TEKCT M3 (ailla M BBIBOAUT HAa HKPAH TONBKO MPEATIOKEHHS,
COCTOSILIUE U3 387AHHOTO KOJIMYECTBA CIIOB.

Bapuanr 10

Hamnucate mporpaMmy, KOTOpasi CUMTBIBAeT AaHINIMHCKUN TEeKCT M3 (aiila M BBIBOJUT HAa DKpaH CJIOBA TEKCTa,
HaYMHAIOIINECS M OKAHYHMBAIOIINECS Ha TIIaCHbIC OYKBHI.

Bapuanr 11

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

Bapuanr 12

Hammcate mporpammy, KoTopas CYMTBIBa€T TEKCT U3 (aiia W BBIBOAUT HA 3KpaH TOJBKO MPEIIOKEHUS,
HauMHAIOIINECS C THPE, TIepe]] KOTOPBIM MOTYT HaXOIUTHCS TOJIBKO IPOOETbHBIC CHMBOJIBL.

Bapuant 13

Hanmcate mporpammy, KOTOpasi CUMTBIBACT aHTIIMHCKUNA TEKCT M3 (aiiaa W BBIBOJUT €ro Ha JKpaH, 3aMCHUB
MIPOIIMCHOM KaX/IyIo MEepBYI0 OYKBY CJIOB, HAYMHAIOIINXCS C TJIACHOH OYKBEI.

Bapuanr 14

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

Bapuant 15

Hanucare mporpammy, KoTopas CUHMTBIBAET TEKCT M3 (aiiia, HAXOAWUT CaMoe JUIMHHOE CJIOBO M OIpENelserT,
CKOJIBKO pa3 OHO BCTPETHIIOCH B TEKCTE.

Bapuant 16

Hanmcats mporpammy, KOTopasi CYMTHIBae€T TEKCT W3 (aiiia M BEIBOAWT HA SKPaH CHavaja BONPOCHUTEIBHEBIC, a
3aTeM BOCKIMLATEIbHbIE MPEAT0KEHUS.

Bapuant 17

Hanucare mporpammy, KOTOpasi CUMTBIBAET TEKCT W3 (ailla M BBIBOAWUT €ro Ha SKpaH, IOCe KaXIOTro
MIPeATI0KEHHs 100aBIIsis, CKOJIBKO pa3 BCTPETHIOCH B HEM BBEJCHHOE C KIIaBUATYPHI CIOBO.

Bapunant 18



Hammcate mporpaMmy, KOTOpasi CUMTBIBACT TEKCT W3 (ailia ¥ BBIBOAWT HA 3KPAaH BCE €r0 INPEIJIOKCHUS B
00paTHOM HOpsIZKE.

Bapuanr 19

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

JladopaTopHasi padora 8. Knaccsl u onepauum.

Kaxnplit paspabaTbiBaeMblil KJlacC JOJDKEH, KaK MPaBHJIO, COAEPXKATh CIEAYIOIIUE SJIEMEHTHI: CKPBITHIC MOJIS,
KOHCTPYKTOPBI C IapaMeTpaMu H 0€3 mapaMeTpoB, METONBI; CBOICTBA, WHIEKCATOPHI; NEPErpy’KEHHBIC OIEpaIHy.
@OyHKIMOHABHBIE 3JIEMEHTHI KJlacca JOJDKHBI 00ecrieunBaTh HENPOTUBOPEUMBBIN, MOJIHBIA, MUHUMAIbHBIA U yIXOOHBIH
unTepdeiic knacca. [Ipy BOSHUKHOBEHHH OIIHOOK JOMKHBI BEIOPACHIBATHCS MCKITIOUEHHS.

B nporpamme 107KHA BBIIOJHSTHCS IPOBEPKA BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3agaunmne.

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

U 3amaHue MpOM3BONBHBIX LEBIX TPAHHUII HHACKCOB MPH CO3JaHHU OOBEKTA;
U oOpamieHue K OTACIBHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJA 3a MPEICIIbl MACCUBA;
D BBITIIOJIHCHHC onepaumﬁ TIOBJICMCHTHOT'O CJIOKCHUA W BbIYUTaHHWA MACCHBOB C OJWHAKOBBIMU TI'paHUIAMH

HHJICKCOB;

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

Hamnucate nporpammy, JIEMOHCTPHPYIOIIYIO BCEe pa3paboTaHHBIE 3JIEMEHTHI Kiacca.
Bapuanumul 3a0anuii:

Bapuant 1

Omnucath KilacC «aHTIO-PYCCKHH CIOBaph», 00€CTIeUnBAIOMNKA BO3MOXHOCTh XPAHEHHSI HECKOJBKHX BapHAaHTOB
nepeBoJia sl KaXJOoro cjioBa. Peann3oBaTh OCTYN MO CTPOKOBOMY HHJEKCY — aHTIHiCKoMy ciioBy. OOecneduThb
BO3MOXKHOCTbH BBIBOJIa BCEX 3HAYCHHUH CIIOB M0 33laHHOMY Ipe(HKCy.

Bapuanr 2

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

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

BBITIIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MaCCUBOB C UCKITFOYCHUEM MMOBTOPAOIUXCA DJIEMEHTOB,

I Wy Ry Wy

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

Bapuant 3

Omucath KilacC MHOTOWICHOB OT OHOW TEPEeMEHHOM, 3alaBacMbIX CTEIEHBI0 MHOTOYIEHA M MAaCCHBOM
k03 uireHToB. OGECIEYNTH CIIEYOIIHE BO3SMOKHOCTH:

BBIYHCIICHUE 3HAYCHUS MHOTOUWICHA ISl 3aJTAHHOTO apTyMEHTa;

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

COo0O

BBIBOJ] HA 3KpPaH ONMCAaHUS MHOTOUJICHA.
Hanucats nporpaMmy, 1EMOHCTPUPYIOIIYIO BCe pa3paO0OTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 4
Omucate Kjacc, 0OECNEUMBAIOIIMN IPEACTABICHUE MATPUIBI MPOU3BOJIBHOTO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMs] YuClia CTPOK M CTOJIOIIOB, BBIBOJA Ha JKPaH IOJMATPUIIBI JIF000T0 pasmMepa M BCEH MaTpHUIlbl, JIOCTyHa MO
HHJIEKCaM K 3JIEMEHTY MaTpHIIHL.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

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



oTieparyy MPUCBAaUBAHNS, PEATH3YIOIINE 3HAUNMYIO CEMAHTHKY;
olepaly CpaBHEHHUS;

peoOpa3oBaHKe B JECATHIHOE YHCIIO;

(hopMaTHBIH BHIBOJ;

I Wy Ry Wy

JOCTYII K 3alaHHOH II(pe dnciia 1Mo HHAEKCY.
Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 6
Onucats Kiace «IoManHss ondarorekay. [IpeqycMoTpeTs BO3MOKHOCTE pabOTHI C MIPOU3BOJILHBIM YHCIIOM KHHT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, 10 TOIY H3IAHUS WIH KaTerOpuH), J00aBICHHUS KHUAT B OMOIHOTEKY,
yJaJIeHNs] KHAT U3 Hee, I0CTYyIa K KHUTE TI0 HOMEpY.

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

Omncatp KJ1ace «3amicHasi KHIDKKay. [IpeaycMoTpeTs BOZMOXHOCTh pabOThI ¢ IPON3BOJIBHBIM YHCIIOM 3alliCEH,
TIOMCKa 3aIiCH TI0 KaKOMY-JIM00 NMPU3HaKy (HampuMep, 1o GamMuiinm, ate poskaAeHUs WK HoMepy TenedoHa), 100aBIeHus
U yAaJIeHUS 3alICeH, COPTHPOBKH 10 ()aMHIIMH M TOCTYIA K 3alHCH 110 HOMEDY.

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

Onucath Kllacc «CTyleHYecKas rpymmna». [IpenrycMoTpeTb BO3MOXHOCTh pabOThl C IMEPEMEHHBIM YHCIIOM
CTYZIEHTOB, TTIONCKA CTYAEHTA 10 KaKOMY-JIM0O MPHU3HAKY (HAampuMep, 1o (GpaMuiIny, UMEHH, 1aTe POXKICHUS), TOOABICHUS
" ygajaceHus 3annceﬁ, COPTHUPOBKU IO PA3HBIM IIOJIAM, JOCTYIIA K 3allUCH 110 HOMCDY.

Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3padOTaHHbBIE JJIEMEHTHI Kilacca.

Bapuant 9

Omucate Kiacc, pealu3yIOIIUi THII JaHHBIX «BEIICCTBEHHAs MaTpuma» W padory ¢ HuMH. Kiacc momxeH
peaNn30BBIBATH CIICIYIONIUE ONEePAIMU HaJl MATPULIAMH:
CJIO’KEHHUE, BEIYUTaHUE (KaK ¢ APYTOH MaTpHUIEH, TaK U C YHCIOM);
KOMOWHHUPOBaHHBIE ONEpaIui NprcBanBanus (+=, -=);
oTIepary CpaBHEHHS Ha PaBEHCTBO/HEPABEHCTBO;
orepanyy BRIYUCICHUS 00paTHON U TPaHCIIOHMPOBAHHON MaTPHIIbI;

ODCOo0O00O0

JOCTYH K 3JIEMEHTY 10 HHICKCAM.
Hamnucats nporpaMmy, IeMOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuant 10

Onucath Kiacc, peaju3yIOIIUi THUIl JAHHBIX «BEIIECTBEHHAs Marpulia» M pabory ¢ HuMmH. Kiacc moikeH
peaNn30BBIBATE CIICAYIOIINE ONEPALMU HaJl MATPULIAMH:

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

KOMOWHUPOBAHHBIC OTIEPALlUH MPHCBanBaHus (=, /=);

OIeparyio BO3BEICHUS B CTEIICHB;

METO/Ibl BBIYUCIICHHS IETEPMUHAHTA 1 HOPMBI;

Co00D

JIOCTYT K DJIEMEHTY IO UHJIEKCaM.
Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.
Bapuanr 11
OmnmcaTe Kiacc, peaau3yIONINiA THI ITaHHBIX «BEIIECCTBEHHAas MarpHia» M paboty ¢ HuMmu. Kiacc momkeH
Ppeanu30BBIBATH CIEAYIONINE OTIEPAIIMH HAJl MATPUTIAMU:
U wMeroapl, peanu3yroliue TMPOBEPKY TUIA MaTpUlpl (KBajJpaTHas, JAHArOHANbHAs, HyJeBas, €JIUHUYHASI,
CHMMETPHYHAsI, BEPXHsISI TPEYTOJIbHASI, HIDKHSS TPEYTOJIbHASN);
U onepaunuu cpaBHEHUs HA PABEHCTBO/HEPABEHCTBO;
O jxocTyn K 3JIEMEHTY 110 HHIIEKCAM.
Hanmcats nporpammy, IEMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC JIEMEHTHI KJIacca.
Bapuant 12
Onmcate Kilacc «MHOXECTBO», IO3BOJISIFOIIUI BBIONHATH OCHOBHBIC ONEpalvd: JOOABICHHEC M yJallCHHE
9JIEMEHTa, TIepeceveHne, 00beTMHEHNE U PA3HOCTh MHOKECTB.
Hanmcats nporpaMmmy, IeMOHCTPUPYIOIIYIO BCEe pa3pabOTaHHBIC JIECMEHTHI KiIacca.
Bapuant 13



OrmucaTh KJIace «IpeJIMETHBIN yKazarenby. KaxIblii KOMITOHEHT yKa3aTems COACPKHUT CJIOBO M HOMEpa CTPaHHUII,
Ha KOTOPBIX ATO CIIOBO BCTpeuaeTcsi. Koim4ecTBoO HOMEPOB CTPaHHMII, OTHOCSIIUXCS K OTHOMY CJIOBY, OT OJHOTO JI0 JACCSTH.
[IpexycMoTpeTs BO3MOXKHOCTH (POPMHUPOBAHUS YKa3aTelNs ¢ KIaBHATypHl U U3 (paiina, BEIBOAA yKa3aTels, BHIBOJA HOMEPOB
CTpaHMUII JJIs1 33IaHHOTO CIIOBA, YIAJIICHHS JJIEMEHTA U3 YKa3aTels.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kilacca.

Bapuanr 14

OmnmcaTe KIIacC «aBTOCTOSIHKa» JUIL XpaHEHHs CBeJCHUH 00 aBTOMOOWIAX. I KaXKAoro aBTOMOOWIIA
3aMUCHIBAIOTCS TOCHOMEP, IBET, (haMIJIUs BIaJCiblia M MPU3HAK MPHUCYTCTBUS Ha CTOsHKE. OOCCIEeYnTh BO3MOKHOCTH
IOWCKAa aBTOMOOWIII 1O Pa3HBIM KPHUTEPHAM, BBIBOJA CHFCKA MPHUCYTCTBYIOUIMX M OTCYTCTBYIOIIMX HAa CTOSHKE
AaBTOMOOMIICH, JOCTYIA K MMEIOIMMCS CBEICHHUSIM [0 HOMEPY MECTa.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

OmnmcaTh Kiacc «KOJ0Aa KapTy, BKIIOYAIOMIN 3aKpHITEI MacCHB 3JIEMEHTOB Kilacca «kaprTay. B kapre xpaHaTcs
MacTh U HoMep. ObecneynTh BO3MOXKHOCTh BBIBOJIA KapThI IO HOMEPY, BBIBOJIA BCEX KapT, MEPEMEIIMBAHUS KOJOIBI U
BBIJIAYX BCEX KapT U3 KOJIOIBI HOOJAWHOYKE U IO 6 MITYK B CIyYaHOM MOPSIZIKE.
HanwmcaTh nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIC DICMEHTHI KIIACCOB.
Bapuanr 16
Onucath KJIacc «I0e3/y, COACPIKAIINN CIICAYIOINAE 3aKPBITHIC MMOJIS:
Ha3BaHUC MTyHKTa HA3HAYCHHUS,
HOMep 1oe3za (MOXKET coJiepKaTh OYKBBI M LU(PHI);

Oo0o

BpeMs OTIIPABJICHHUS.

[TpenxycMoTpeTh CBOMCTBA JUIs OTYYESHHUS] COCTOSIHUS 0OBEKTa.

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

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

Oo000O

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

Wudopmanmst pomkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hanmcatb  mporpammy,
JEMOHCTPHPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KIIACCOB.

Bapuant 17

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

Ha3BaHUE TOBAPA;

Ha3BaHWE MarasnuHa, B KOTOPOM IIPOACTCS TOBAp;

ooo

CTOMMOCTH TOBapa B pyOIIsx.

[pemycMoTpeTh CBOWCTBA JUIs MOTYYCHHSI COCTOSHHS 00BEKTa.

OmnucaTh KJace «CKIIa», COAEPIKAIIMH 3aKPHIThI MacCHB TOBapoB. O0eCIeUnTh CIEAYIOLINE BO3MOKHOCTH:

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

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

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

U  neperpyxeHHYIO OIEpalLUIO CIIOKEHHS TOBAPOB, BHIMOIHIIOLIYIO CIOKEHHE UX LICH.

Hamucats nporpamMmy, IeMOHCTPHPYIOLIYIO BCE Pa3pabOTaHHbIE SJIEMEHTHI KIIaCCOB.

Bapunant 18

OmnmcaTh KJ1ace «caMoJIeT», COAEepIKallnil ClieIyIolie 3aKpBIThIE OIS

Ha3BaHHWE ITyHKTa Ha3HAYCHUS;

IIECTU3HAYHBI HOMED perica;

Coo

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



Q  BeBox nH(OpMALKMHK O CaMOJIETaX, OTIPABILIIOIIMXCS B 38 JaHHBIH yHKT HA3HAYCHHS;
U nmeperpyxeHHYIO ONEpalrio CPABHEHHUS, BHITIOTHSIOIIYIO CPABHEHHE BPEMECHH OTIPABJICHHS IBYX CAMOJICTOB.
Wndopmanns momxkHa OBITH OTCOPTMPOBAHA IO BPEMEHM OTHpaBieHMs . Hamucate  mporpammy,
JEMOHCTPHPYIOLIYIO BCEe pa3pabOTaHHbIE 3JEMEHTHI KJIaCCOB.
Bapuanr 19
OmnucaTh KJacc «3amuchy, COAEpKaIUi cIeIyoIue 3aKphIThIe MOJIS:

O damunus, ums;
U  Homep TenedoHna;
U nara poskneHus (MaCCUB M3 TPEX YUCEN).
[IpexycMoTpeTh CBOWCTBA JIJIs MOIYYEHHUSI COCTOSIHUSI OOBEKTa.
OmmcaTh Kiacc «3alMCHas KHIKKA», CONEPXKAIIMM 3aKpbIThIi MaccuB 3amuceld. OOecleduTh Cleayrommue
BO3MOXKHOCTH:

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

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

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

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

4.1.2. TectrupoBanme

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

Tema 2. O6padotka TabmmuHOi nHGOpMarmu. ['paduaeckre BozmoxkHocTH cpeasl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTtka coOBITHI. MBIIb U KIIaBHATYpa

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

Tema 4. ConpoBox/IeHHE IPOrPaMMHOTO MPoAyKTa. IIpoeKkTHas AeATeNbHOCTh

4.1.2.1. Ilopsiiok mpoBeaeHUS.

TectupoBaHue NPOXOIUT B IHMCHMEHHOW ()OpME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOywarommiics
MIOJTy4aeT ONpeleNéHHOe KOJNMYECTBO TECTOBBIX 3afaHui. Ha BbImosHeHne BhIAenseTcs (PUKCHpOBAaHHOE BpeMs B
3aBUCHMOCTH OT KOJHW4ecTBa 3afaHuil. OIeHKa BBICTaBIICTCS B 3aBUCHMOCTH OT IPOLEHTA NPABMIBHO BBITOJIHECHHBIX
3amaHuil. TecTupoBaHMe NpPOBOIUTCS MO BapuaHTaM. B kaxnom Bapuante — 10 TecTOBBIX 3alaHui. 3a KaKIbli
NPaBWJIBHBIH 0TBET Hauucusercs 1 6amwn. MToro 3a TecTupoBaHue CTyACHT MOXeT 3apaborars 10 10 6anios.

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

4.1.2.2 Kpurepuu oueHMBaHUsA

17-20 GannoB craBuTCs, eciii oOyJaromuiicst Habpan 86% MpaBUILHBIX OTBETOB U Oosree.
14-16 Gannos craButcs, eciiu oOy4arommiicst Habpan ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
11-15 GannoB craBuTcs, ecii oOydarommiicst Habpai ot 56% 10 70% MpaBHUIIBHBIX OTBETOB.
0-10 6anIoB cTaBUTCS, eciu 00yJaronuiics Hadbpa 55% npaBUIbHBIX OTBETOB U MEHEE.

4.1.2.3. ConepxaHue OLIEHOYHOT0 CPeACTBA

3amanne 1:

COBOKYITHOCTB CPEJCTB, C MOMOIIBIO KOTOPBIX IPOTPaMMBI TUIITYTCS, KOPPEKTHPYIOTCA, IPE0Opa3yroTcsa B MalllHHHbIC
KOJIBI, OTJIAKUBAIOTCSI U 3aITyCKAIOTCS, Ha3bIBAIOT

(OT™MeThTE OMH MTPABUIIBHBIN BapHAHT OTBETA.)

BapuanTt 1 o6omoukoit

BapuasT 2 nmporpaMMHON MOIETIBIO

Bapuanr 3 nunammuueckoii miatdopmoit

3ananue 2:

W3 npuBeneHHbIX HUXE 3anucei Beiaenute pyakiun CLR:

(OtBet cumTaeTcs BEpHBIM, €CIIM OTMEUYEHBI BCE NIPABUIbHBIC BAPHAHTHI OTBETOB.)
BapmanT 1 aByxmraroast KOMIHIISIHAS

Bapmuanrt 2 ynpaBineHue KoJ1oM

Bapuanr 3 Moandukanus JTuHaMHYECKOH TI1aThopMbl

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



(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
Bapuanrt 1 npoexrom

Bapuanrt 2 mogynem

BapuanT 3 koHTeiiHEpOM

3amanue 4:

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

BapuanTt 1 meTananseie

BapuaHT 2 KOMIUIEKCHBIE TaHHBIE

BapuanT 3 MmonynbHbIE JaHHBIE

3aganue 5:

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

Bapwuant 2 atpuOyTsI

BapuanT 3 Tunst

3anaHue 6:

OyHKIUK, TPeAHA3HAYCHHBIC J1JIs1 00paOOTKKM BHYTPSHHUX JAHHBIX 00BEKTa TAHHOTO KJIAcca, HOCAT Ha3BaHUE
(Ot™MeThTE OJVH NMPaBWIBHBIA BapHAHT OTBETA.)

BapuanTt 1 meToas!

BapuanT 2 mapkepbl

BapuanT 3 Tunst

3amanue 7:

CHeI_[I/IaHBHLIC 1O0JIg JaHHBIX, C TOMOIIBIO KOTOPBIX, MOKXHO YIIPABJIAATH MOBCACHHUEM 00BEKTOB JaHHOTI'O KJ1acCa, HOCAT
Ha3BaHUC

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

BapwuanT 2 criermudukanyn

BapuanT 3 meTos1

3ananue 8:

[oposxaeHHBIH KITacC HOCUT Ha3BaHHE
(OT™MeThTE OMH MPAaBUIIBHEIN BAPHAHT OTBETA.)
Bapwuanrt 1 pebenox

BapuanT 2 cnencteue

BapuanT 3 motomox

3ananue 9:

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

Bapmnanrt 1 xonreitHep

Bapmuanr 2 andasut

BapuanT 3 meTtacTpoky

3amanue 10:

K tunam nanneix DELPHI cnenyet oTHecTH

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

BapuaHT 2 MOIyTbHBIE THTIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananne 11:



CLR - 310

(OT™MeThTE OJIMH MPABUIIBHBII BAPHAHT OTBETA.)

BapwuanT 1 061es3bikoBasi 00bEKTHO-OPUCHTUPOBAHHAS CPE/Ia BBITIOTHCHUS
BapuanT 2 nuHamudeckas miatdopMa oOpaTHOI CBS3H

BapuasT 3 MeTox KOMITIEKCHOH 00paboTKi MOIU(DUKAITMOHHBIX JaHHBIX

3ananue 12:

Cnoco0 npescTaBICHUs JaHHBIX HOCUT Ha3BaHHE
(OTrmeTbTE OAMH NMPAaBUIIEHBIN BapUAHT OTBETA.)
BapuanTt 1 meTon

BapuanT 2 Tun

BapuanTt 3 mapkupoBka

3aganue 13:

K tunam npunoxennit NET Framework cnenyer otnectn

(OtBeT cunTaeTcst BEpHBIM, €CIIM OTMEUCHBI BCE MPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuaHT 1 KOHCOIIBHBIE IPUITOKEHHS

BapuanT 2 MmakpoMeuitHble IPUIIOKEHUS

Bapuanr 3 Windows-npuitosxxeHus

3ananue 14:

Kaxuwm si3p1xkom siBisiercs DELPHI?

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

BapuaHT 3 MOy 1bHO-OpUEHTUPOBAHHBIM

Bananue 15:

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

Bapuanr 1 unenrudukarmio

Bapuanr 2 ayrenTudukanmio

Bapuanr 3 Bepudukanmio

Bananuel 6:

Kakwe Ture! ¢aiiinoB MOryT OBITE OITICAHHI B 3arosioBke PE32?

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

Bapmant 2 DLL

Bapmnant 3 GUI

Bananuel 7:

K 6a30BbIM NOHATHAM 00BEKTHO-OPUEHTHPOBAHHOTO ITPOTPaMMHPOBAHUS CIELyeT OTHECTH
(OtBet cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE IPABUIbHBIE BAPHAHTHI OTBETOB.)

BapmanT 1 ximacc

BapuaHT 2 HHKanCyIsAIIio

Bapmuanr 3 moayns

3anannel8:

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

Bapmanr 1 ximacc

Bapuanr 2 moaynb

Bapmuanrt 3 xoHreiiHep

3amanunel9:



C MexaHM3MOM BUPTYAJIbHBIX METOJIOB CBS3bIBAIOTCS OHSATHS

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

BapmuanT 2 nomdormsma

BapmanT 3 nommmopduzma

3aganune20:

K mporpamMusiM aniemenTam si3eika DELPHI cnenyer otHecTn

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIbHBIC BADUAHTHI OTBETOB. )
BapuanTt 1 meTku

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3aganue:21

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

(OTmeTbTE OAMH NMPaBUIIEHBII BapUaHT OTBETA. )

BapuanT 1 ctek

BapuanT 2 monyns

BapuanT 3 xoHTeiinep

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

TecTupoBanue (5 cemectp)

3aganuel:

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

Bapuanr 1 Math

Bapuanr 2 Object

BapmuanTt 3 Scop

Bananue?2:

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

Bapwuasr 1 void

Bapwuanr 2 self

Bapmnanr 3 parent

3aganue3:

Omneparop nepenaun ynpasienuss DELPHI Hocut Ha3zBaHue
(OT™MeTbTE OMH ITPABUIIBHBIN BAPHAHT OTBETA.)

BapuanT 1 return

BapwuanT 2 depend

BapwuanT 3 continue

Bananued:

Hcnonp3oBaHne HECKOIBKUX METOIOB C OJHUM H TEM K€ HMEHEM, HO Pa3IMYHBIMK TUIIAMH U KOJIMYECTBOM N1aPAMETPOB
Ha3bIBAETCS

(Ot™meThTE OMH MIPABUIIBHBIN BapHAHT OTBETA.)

BapmanTt 1 neperpy3koit MeTo10B

BapuasT 2 nMmiukanuei MeTo10B

BapuanT 3 niukiorpaMMoit MeTo0B

3ananues:

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

(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

Bapuant 1 nerepmuHupoBaHHOE

BapmanT 2 pekyppeHTHOE



BapuanT 3 uMmiukanoHHoe

3amanne6:

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

BapuanT 2 ctexom 3HaueHUI

BapuanT 3 cTekoM BBEI30BOB

3ananue’:

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

Bapmnanr 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

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

BapwuanTt 1 onmboyHast cutyarms

Bapwuanr 2 ombka B mporpamme

BapuaHT 3 UCKIIIOYUTEIIbHAS CUTYAIIUs

3aganue9:

B DELPHI uckntoueHus npeacTaBistoTCst
(OrmeTbTE OAMH NMPaBUIIBHBIN BapHaHT OTBETA. )
BapuanTt 1 meTonamu

BapuanT 2 xnaccamu

Bapuant 3 o0bpekTamMu

Banannel 0:

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

Bapmuanr 1 return

BapmuanT 2 catch

Bapuanr 3 finally

Bananuel 1:

Omneparop checked MoxeT mpoBepsTH

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

BapuaHT 2 KOHKpETHOE BBIpaKEHHUE

BapmnanTt 3 meton co3nanus Kiacca

3ananuel2:

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

BapuanT 2 Tonbko B Tene System

BapuanT 3 ga, MoxHO

3ananuel 3:

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

Bapmuanrt 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3amaunel4:

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

Bapuanr 2 nonmumop¢usma



BapuanT 3 umminkauuu

3amannel5:

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

BapuanT 1 B auHaMuyeckoit

BapuanT 2 B KOCBEHHOMU

BapuanT 3 B cTatnueckoit

3ananuel 6:

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

Bapmnanr 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

Bamaunel 7:

K HCKIIOUNTENBHBIM CHTYalUsM CIEyeT OTHECTH

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

BapuaHT 2 HeXBaTKy AOCTYIHOM MaMATH

BapuaHT 3 nonbITKy OTKpBITH HECYLIECTBYIOIINI (haiin

3aganuel 8:

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

BapuanT 1 Detect

Bapuant 2 Main

BapuanT 3 System

Banannel9:

VYnpaenenue o6padotkoit nckimouenuii B DELPHI ocHOBBIBaeTCsl Ha HCIIOJIB30BaHUH OTlEpaTOpa
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapmnanT 1 get

Bapmuanr 2 try

Bapwuanr 3 break

Bananne20:

Kaxkas dpopma oneparopa unchecked mo3BosnsieT ”THOPUPOBATH MEPETIOTHEHUE AJISI 33JAHHOTO BBIPAXKCHNUS?
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 koHCTpyKTHUBHAs

BapuanT 2 onepaTtopHas

Bapuant 3 MmonynbHas

3amanue2l:

K cocTaBnsiromuM 9acTsaM Crucka napameTpoB MEeTOa CIAeIyeT OTHECTH

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

BapuanT 2 meton

Bapwuanr 3 unenrudukatop

3ananue22:

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

BapuasT 2 Mogynu nmapameTpoB

BapmanT 3 xornnu mapamMeTpoB

Samanne23:

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

Bapuanr 1 depend

Bapuanr 2 throw



Bapwuant 3 conclude

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

4.2. OueHo4HbIe CpPeACTBA MPOMEKYTOYHOH aTTeCTAluN

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

4.2.1. YcTHBIH NIH NUCHMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsigox nmpoBeaeHHs.

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

4.2.1.2. Kputepuu oleHUBaHMSI.

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

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

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

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

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

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

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

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

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



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

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

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

4.2.2.1. lMopsinok npoBeIeHuUs.

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

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

22-26 6a1710B cTaBUTCH, €CJIH 00yHAIOIMMCS

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

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

3amaHue BHITOIHEHO YaCTHYHO FITH C (PaKTHYECKUMH OITHOKAMU.

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

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

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

Bagauva 2

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

3agaua 3

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

3anaua 4

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

Bagada 5

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

3anayda 6

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

Bagaua 7

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

3anaua 8

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

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

3amaya 9

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

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

3anaya 10



HanmmuTe nporpaMMy, KOTOpast BBIBOAUT HA KOHCOJIb TAOJIHILy YMHOXKEHUS

3amaya 11

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

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

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

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

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

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

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

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

18. CocraBuTh ONMCcaHue Kilacca JUisl OIpeeNICHHs] OAHOMEPHBIX MaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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anexTpouHbIit. - URL: https://znanium.com/catalog/product/1222075



https://znanium.com/catalog/product/1057212
https://znanium.com/catalog/product/939812
https://znanium.com/catalog/product/858775
https://e.lanbook.com/book/135561
https://znanium.com/catalog/product/1222075

Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
b1.B.JIB.01.01 Ilpoepammuposanue na JJEJIDU

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

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA

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

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

T'on Hawana oOydeHus mo obpa3oBaTenpHON mporpamme: 2023

OcBoenune JUCHUITIIIUHBI (MO,Z[yJ'IH) npeanojara€t HMCrIoJIb30BaHUC CICAYIOMICTO MPOrpaMMHOTIO obecrieueHusT U
I/IH(l)OpMaHI/IOHHO-CHpaBO‘IHLIX CHUCTEM:

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

DnekTponHas oudauoteunas cuctema «ZNANIUM.COM»

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

OnektpoHHast OubnMoTeyHas cucrema « KOHCYJIbTaHT CTYAEHTa»



