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Conep:xkanue

1. ITepeueHp MIAHUPYEMBIX PE3yJIbTATOB OOYYCHHUS MO AMCIUILTAHE (MOJMYII0), COOTHECCHHBIX C IUIAHUPYCMBIMHU
pesyabratamu ocBoenusi OITIOIT BO

2. Mecto muctumuuHel (Moxyiist) B ctpykrype OITOIT BO

3. O0beM IUCHUIUIMHBI (MOMYJsI) B 3a4eTHBIX EIMHWIAX C YKa3aHWEeM KOJMYECTBA YacOB, BBIICICHHBIX Ha
KOHTaKTHYI0 paboTy oOydaromuxcs ¢ mpernojaBaresieM (10 BUJaM Y4YeOHBIX 3aHATHH) M Ha CaMOCTOATENBHYIO paboTy
oOydJarommxcs

4. ConepxaHue AUCUUIUIMHBI (MOXLYJIsl), CTPYKTYPUPOBAaHHOE 10 TeMaM (paszenaM) ¢ yKa3aHHEM OTBEJCHHOIOo Ha
HUX KOJINYECTBA aKaJeMUYECKUX YacOB U BUJIOB YUEOHBIX 3aHATHH

4.1. CTpyKTypa v TeMaTHYECKHUN TUTAaH KOHTAKTHOM M CAMOCTOSITEILHOM paOOThI 10 TUCIUTUTHHE (MOIYITIO)

4.2. ConepxaHnue TUCIMILTAHBI (MO JIST)

5. IlepeyeHp y4eOHO-METOIMUECKOTO OOECIIEUEHHs [UIsi CAMOCTOSTEIbHOW PaboThl 00yYaroIMXCs M0 JUCLUILINHE
(Momyt0)

6. @OHJT OTICHOYHBIX CPENICTB MO TUCITUILTHHE (MOIYIIIO)

7. IlepeyeHs nuTepaTyphl, HEOOXOIMMOM ISl OCBOCHUSI TUCLUIUIMHBI (MOYJIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTr "MHTepHET", HEOOXOAMMBIX IS OCBOCHHS
JIUCUUIUIMHBI (MOIYJIs)

9. Meronndeckue yka3aHus ISl 00y4aroIuXCs 0 OCBOCHUIO TUCITUTUIAHBI (MOTYIIS)

10. IMepeuens HHHOPMAIHOHHBIX TEXHOJIOTHH, HCIIOIB3YEMbIX MPH OCYIIECTBICHUH 00pa30BaTEILHOIO MPOIlecca Mo
JUCIUILIMHE (MOJIYJIIIO), BKIFOUAs [IEPEUEHb MPOrpaMMHOro obecrieueHnsi U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HEOOXOIUMOCTH)

11. Onucanne MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOIMMOM sl OCYIIECTBICHHS 00pa30BaTEIBHOTO TpoIecca
10 TUCUUIUIHHE (MOJYIIIO)

12. CpencrTBa aganTtaiyy IpernoaaBaHusl TUCITUTUIMHBI (MOIYIIS) K TOTPEOHOCTSIM 00yJatouXcsi HHBATUIOB U JIUIL C
OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

13. TIpunoxenue Nel. DOHA OLIEHOYHBIX CPEICTB
14. TTpunoxxenue Ne2. [TepedeHs murepaTypsl, HEOOXOAMMOMN JJIsi OCBOCHUS UCIUILTAHBI (MO JIST)

15. Tpunoxxkenne Ne3. Tlepeduenp WHPOPMAIIMOHHBIX TEXHOJOTHH, WCIIONIB3yEMBIX JII OCBOCHHS IHCIIUTUTHHBI
(Mopy1ist), BKITFOYAs MepedeHb MPOrpaMMHOTO o0ecTiedeHus 1 HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



IIporpammy auicnuIuHBl paspadoTan(a)(u) MOMEeHT, KaHAUAAT (GU3UKO-MaTeMaTHUECKUX Hayk YcMaHoB MibHYp
TanraTouu (Kadeapa MmaTeMaTHKU ¥ IPUKIATHON HHPOPMATHKH).

1. IlepeyeHr TIUIAHMPYeMbIX pe3yJabTAaTOB O00y4YeHHMs MO JUCHMIIMHE (MOIYJII0), COOTHECEHHBIX C
IJIAaHUPYeMbIMHU pe3yJbTaTamu ocBoenns OIIOII BO

O6yqafom1/n‘/ic;1, OCBOUBIILHIA JAUCHUIIIIUHY (MO,Hy.]'H)), JOJIDKCH 06ﬂaﬂaTL CJICAYIOIMMUMU KOMIICTCHIUAMMU:

HIndgp Pacundposka
KOMIIeTeHIIHH npuodperaeMoil KOMNeETEHIIUH
IIK-2 Crioco0OeH OCYIIEeCTBIATh TECTUPOBAHNE KOMIIOHEHTOB MH(OPMAIIMOHHBIX CHCTEM
IK-2.1 3HATH TEXHOJOTHU TECTUPOBAHUS KOMIIOHEHTOB HH(POPMAIMOHHBIX CHCTEM
IK-2.2 [YMeTh OCYIIEeCTBIATh TECTUPOBAHHE KOMITOHEHTOB HH(POPMAITMOHHBIX CHCTEM
IK-2.3 BiianeTs criocOOHOCTBIO OCYIIECTBIISTh TECTUPOBAHNE KOMIIOHEHTOB HH(OPMAIMOHHBIX CHCTEM
[K-5 CriocoOeH IPUMEHSITh CUCTEMHBIH MOJX0/] U MaTeMaTHYECKUe METO/IbI B (hopMani3auy pelieHus

IIPUKJIAIHBIX 3a/1a4, B TOM YHCJIC UHTCJUICKTYaJIbHbIX

IK-5.1 3HATE OCHOBBI CHCTEMHOTO MTOIX0Aa M MaTEMATHIECKUX METOJIOB B (hOpMaIN3aIliH PEIICHHS
[IPUKIIAJHBIX 33/1a4, B TOM YHCIIC HHTCIUICKTYaIbHBIX

TIK-5.2 [YMeTh IpUMeHsTh CUCTEMHBIN TIOJIX0 U MaTeEMaTHIECKHE METObI B ()OPMATH3AINH PETICHHUS
[IPUKIIAIHBIX 33]1a4, B TOM YHCJIC HHTEJIEKTYTbHBIX

TIK-5.3 Brnagetp CIMOCOOHOCTHIO TMPHUMEHITh CHUCTEMHBIA TIOAXOJ M MaTeMaTHYeCKHe METOIbl B
(hopManm3auu penieHus MPUKIAIHBIX 33]1a4, B TOM YUCIIe WHTEIIEKTYTbHBIX

OOyuaronuicst, OCBOUBIINI JUCHUIIHHY (MOJYJIb):

JlomkeH 3HaTh:

cucreMy mnporpammupoBanuss Ha JEJIOUW; npunnunel pa3paGoTKH NporpamM; NPHUHOMIBI aBTOHOMHOH H
KOMILUIEKCHON OTJIaJKU U TECTUPOBAHUSI IPOTpaMM;

OCHOBBI CUCTEMHOTO MOAX0Ja U MaTeMaTHYECKUX METOJIOB IIpH mporpaMmupoBanuy Ha JIEJION.

JlomxeH yMeTb:

pa3pabaThIBaTh aNTOPUTMBI PEUICHHS W MPOTPAMMHPOBATH 3aJa4l 00paOOTKH NaHHBIX B MPEAMETHOW 00IacTw,
pa3pabaThIBaTh MPOEKT TECTUPOBAHUS IIPOTPAMMEI;

MPUMEHSTH METOABI CHCTEMHOTO MTOIX0a M MaTEMAaTHIECKUX METOJIOB IIPH PEUICHUH MPUKIAIHBIX 3a1ad.

JlomxeH BIaeTh:
HaBBIKAMH OCYIIECTBICHUS TECTUPOBAHUS ITPOTPAMM;
HaBBIKAMHU CHCTEMHOTO TIOJIX0[a U MaTEMaTHUECKUX METOJIOB B (popMalIM3aliuy pemieHus MPUKIaIHbIX 3a/1a4.

2. Mecto qucuumiunsl (MoayJs) B ctpykrype OIIOII BO

Jannas mucuminHa (Moayih) BikmoueHa B pasmen "B1.B.JIB.01.01 ductmmnuasl (Momynn)" OCHOBHOW
npodeccroHanmbHOM 00pazoBaTenbHOM mporpamMmbl 09.03.03 "Tlpukmamnas uapopmaruka ([TpukmagHas nHGOpMaTHKA B
9KOHOMHKE)" W OTHOCHUTCSA K JUCIMIUIMHAM IO BBIOOPY M YacTH, (GOPMHUPYEMOH ydacTHHKaMHU 00pa30BaTEbHBIX
OTHOULIEHMH.

OcBaunBaetcst Ha 2 Kypce B 4 cemecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4€THBHIX €IMHUIAX C YKA3aHHEM KOJU4YeCTBa YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 pafoTy ol0ydamwlmxcs ¢ NpenoaaBartesneM (II0 BHJAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSITEJBHYIO
padoTy o0y4amommxcs

OO6mas TpyJ0eMKOCTh JUCIHUILINHBI COCTaBIsAET 4 3aueTHBIX(bIe) enuHuI(bl) Ha 144 gaca(oB).

KonrakrHas pabdora - 48 waca(oB), B TOM uucie Jiekuuu - 16 yaca(oB), nmpaktudeckue 3aHstust - 0 uaca(oB),
naboparopHsle paboThl - 32 yaca(oB), KOHTPOJIb CAMOCTOSATENLHOM PaboThl - 0 yaca(oB).

CamocrostenbHas pabdora - 60 gaca(oB).
KonTpons (3auét / ax3amen) - 36 gaca(oB).

CDopMa MMPOMEIKYTOYHOTO KOHTPOJIA AUCHUIIIIMHBI: 9K3aMCH B 4 CCMCCTPE.



4. CopaepxxaHue ANCHUILIMHBI (MOAYJf), CTPYKTYpHPOBaHHOe IO TeMaM (pa3jenaM) ¢ YKa3aHHeM
OTBEJICHHOI0 HA HUX KOJIHYeCTBA AKAaJeMHYeCKNX YaCOB M BHIOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa U TeMATHYeCKHIl IITIaH KOHTAKTHOH M CaMOCTOATEJbHOH padoThl 10 JHCIHUIIINHE (MOAY.II0)

Buabl 1 yachbl
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Tema 1. Texnomorust pabOTHl B BU3YAIBHOH cperie
1. |mporpammupoBanus. KomnonentHas monaeinb. MHTEpdeiicHpie | 4 4 0 8 16
KOMITOHEHTBI
Tema 2. O0paboTka TabmuaHOU nHGopManuu. ['paduaeckne
2. |Bo3moxHocTH cpeasl Borland C++. Pabora ¢ daitmamu. 4 4 0 8 14
O6paboTka coOBITHH. MBITIb U KIIaBUATYpa
3 Tema 3. TexHODOTUs IPOEKTUPOBAHUS NPHUIIOKEHUHN. 4 4 0 g 14
" |B3auMoieiicTBHSAMU NPUIIOKEHHUI ¢ 0a3aMU TAaHHBIX
4 Tema 4. ConpoBox/I€HHE IPOrPAMMHOTO MPOAYKTA. 4 4 0 g 16
" |[TIpoexTHast 1esATENbHOCTD
Wrtoro: 144 4. (u3 HuX 36 4. KOHTPOJIb) 16 0 32 60

4.2 Conep:xkanue TUCHUITUHBI (MOAYJIsST)

Tema 1. TexHosioruss padoTel B BH3YaldbHOH cpege mnporpaMMupoBaHns. KoMmoHeHTHas Moje/b.
HuTepdeiicHbie KOMIIOHEHTBI

Ctpyktypa mpoekta B Delphi. ®aiinsl npoekra, popMbl © Moayssa. MHCTIEKTOp 0OBEKTOB M MHCIIEKTOP CBOKWCTB
00bekToB. PexxuMm npoekTupoBanus uatepdeiica. Komnonent ®opma. KoMmoHeHTH! 1711 BBOJIa M BBIBOJIA TaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonentr Button. Komnonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpadorka TadauuyHoii uHpopmamumn. I'padpuueckme Bo3mMo:kHocTH cpeabl Borland Delphi.
O0padoTka codbITHii. MBIIIbL U KIaBHATYypa

O6paboTka Tabinunoi wmHpopmaumu. Komnonent StringGrid. 3arpyska mn3oOpaxeHuid B KOMIOHEHT Image.
PucoBanue ¢ momomeio cBoiictB Canvas. Pabora ¢ ¢aiioBoii cTpykTypoii Ha ypOBHE OINEPAIMOHHONW CHUCTEMBI: TOUCK,
KOIIMPOBaHHUE, IEPEUMEHOBAHUE U yianeHue (aiiiioB u nanok. Melib U kiaaBuatypa. [lopsnok HacTyIuieHUS.

Tema 3. TexHo0rusi NpoeKTHPOBaHNS NPHIOKeHUI. B3anmMoaelicTBHIMEI NPUIIOAKeHUH ¢ 0a3aMHU JaHHBIX

ITocTanoBka 3anaqu. [Toctpoerrne 00OBEKTHOW MOJETH MPUIIOKEHUS. BhieeHre THIIOBBIX COOBITHI T 0OBEKTOB.
Pa3paboTka Bu3yanpHOro MHTEpQetica.Moens ocTyna kK 6a3aM TaHHBIX U3 CPElbl MPOTpaMMHUpPOBaHUI. KOMITOHEHTHI 115
paboThI ¢ TabumaMu 1 3anpocamMu. OUIbTpanus JaHHBIX. BusyansHoe 0TOOpaXkeHUe NaHHBIX Ha Gopme.

Tema 4. ConpoBoxkaenne NporpaMmMuoro npoaykra. Ilpoekrnas nesTeJbHOCTD

JKM3HEHHBIM IUKI NPOrpaMMHOrO mpoxykra. OpraHusanust moMomu: (ailm crpaBKu, KOHTEKCTHAsl MTOMOIIb.
Pa3zpaboTka WrpoBBIX M OOYYaIOIMX MPUIOKEHHH B COOTBETCTBMM C WHAWBUAYaJIbHBIMH 3alaHusiMH. Pa3paborka
npwitoxkenuit. McnonezoBanne xomnoHeHta Shape. IToctpoenue rpagukoB u nuarpamm B komnoHente Chart. PaGota ¢
TEKCTOBBIMH U THIU3UpoBaHHBIME (paiimamu. Komnonent Memo. Komnonentst OpenDialog u SaveDialog.

5. IlepedyeHb Yy4eOHO-METOAMYECKOT0 oOecmedeHUs] ISl CAMOCTOATEJbHOH padoThl 00y4YaloIUXCH IO
JUCHUITHHE (MOIYII0)

CamocrositenbHass paboTa OOY4YaIOIIMXCSl BBIMOJHIETCS MO 3aJaHUI0 M [PU  METOAMYECKOM PYKOBOJCTBE
npenojasateis, HO 0e3 ero HemocpeacTBeHHoro yuactusi. CamocrositenbHas paboTa mojpasjensercs Ha
CaMOCTOSTENIbHYIO Pa0OTy Ha ayJUTOPHBIX 3aHITHSIX M Ha BHEAYAMTOPHYIO CAMOCTOSTEIbHYIO0 padboty. CaMocTosTebHAS
paboTa 00y4aroUIMXCsl BKIIOYAET KAK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHUE OTHEIBbHBIX TeM (Pa3/esioB) TUCLUILIHHBIL,
TaK W MpopabOTKy TeM (pa3lernoB), OCBaWBaEMbIX BO BpeMs ayJaMTOPHOH paboThl. Bo Bpems caMOCTOSATENBHON padOThI



oOydarommecss YATal0T ¥ KOHCIEKTHPYIOT Y4eOHyI0, HAy4HYI0 W CIPAaBOYHYIO JIUTEPATypy, BBINOJHSIOT 3aJaHMUS,
HaTpaBJIeHHBIC HA 3aKpeIUIeHHE 3HAHWHA M OTPaOOTKYy YMEHHWH M HABBIKOB, TOTOBATCS K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 TUCITUTIIIIHE.

OpraHu3anus cCaMOCTOATSILHON PabOThHI 00YUAIOIIMXCS PErIIAMEHTHPYETCSI HOPMATHBHBIME JIOKYMEHTaMU, Y4eOHO-
METOIMYECKON JINTEPaTypOil U NIEKTPOHHBIMH 00pa30BaTEIFHBIMU PECYPCaMH, BKITIOUAS:

[opsinok opraHM3aliM M OCYIIECTBJIEHUs 00pa30oBaTENIbHON JEATENLHOCTH 10 00pa30oBaTeNbHBIM IIPOrpaMmam
BhICIHIEro o00Opa3oBaHWs — MporpaMmaM OakajaBpuara, NporpaMMaM CIIEUaJIMTEeTa, HPOrpaMMaM MarucTparyphbl
(YTBEp KEHHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M Bblcuiero oopasoBanusi Poccuiickoir ®enepaunu ot 6 ampens 2021
roga Ne 245).

ITucemo MunuctepcTBa obOpasoBanus Poccuiickoit ®eneparpm Nel4-55-996un/15 ot 27 Hos6ps 2002 1. "OO6
aKTUBU3AIMH CAMOCTOSATECIILHON pabOTHI CTYICHTOB BBICIINX YYCOHBIX 3aBeICHUN"

VYceraB  ¢enepanbHOro  TOCYAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBatenbHOro  yupexaeHus "KazaHckwmid
(ITpuBokCcKHiA) dhenepaabHbIH YHUBEPCUTET"

[IpaBuna BHyTpeHHero pacnopsika (eaepasbHOr0 TOCYAapCTBEHHOIO aBTOHOMHOTO — 00pa3oBaTElIbHOTO
yUpEXKICHU BBICIIEro npodeccruoHaibHoro oopasosanus "Kazanckuii (I[IpuBomkckuil) dhenepanbHblil yausepcureT”

JlokanpHbpie HopMaTHBHBIC akThl Kazanckoro (IIpuBomkckoro) deaepaibHOr0 YHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEeICTB N0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEACTB IO AWCIUIUIMHE (MOMYIIO) BKIIOYAeT OIICHOYHBIC MAaTepHalbl, HalpaBicHHBIE Ha
MIPOBEPKY OCBOCHHS KOMIIETCHIMH, B TOM YHWCIIC 3HAHUI, YMEHHHA W HaBHIKOB. DOHI OICHOYHBIX CPEICTB BKIIOYACT
OIIGHOYHBIE CPE/ICTBA TEKYIET0 KOHTPOJIS M OI[CHOYHBIE CPEICTBA IPOMEKYTOTHOH aTTeCTAIIH.

B donme o1eHOYHBIX CPeACTB COACPIKUTCS CCayIomas HHGOPMAIIHSL:

- COOTBETCTBHE KOMITCTCHINH INTAHUPYEMBIM pe3ybTaTaM 00y9IeHHUS 110 TUCIUITIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHMS CHOPMUPOBAHHOCTH KOMITCTCHIIUH;

- ME€XaHU3M (POPMHUPOBAHUS OILCHKH 10 JUCHUIUIAHE (MOJIYJIIO);

- OIHFCaHHUe MOPSAAKA IPUMEHEHHS U IIPOLIEAYPHI OLICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEJCTBA;
- KpUTEPUH OLCHUBAHUS AJISl KaXK10T0 OLIEHOYHOT'O CPEJCTBA;

- CcOIep)XaHWEe OIICHOYHBIX CpPEACTB, BKIIOYas TPeOOBaHWS, NpPEIbABISEMble K JACHCTBHAM OOyYaroIIuxcs,
JIEMOHCTPUPYEMBIM pe3yIbTaTaM, 3aJaH:s Pa3TUIHBIX THIIOB.

CDOH[[ OLICHOYHBIX CPCACTB IO JAUCHUIIIIMHC HAXOJUTCS B HpI/IJ'IO)KeHI/II/I 1 x nporpamMme JUCHUTIIAHBL (MOZ(yJ'HO).

7. llepeyeHb JUTEPATYPbI, HEOOXOAUMOM 1JIs1 0CBOCHHS TUCHUTLIHHBI (MOAYJIsT)

OcBoeHne AMCHMIUIMHBI (MOAYJISI) TpenamoiaracT MU3ydeHue ydeOHOH smteparypbl. JlutepaTypa MokeT OBITh
JIOCTYIHA 00yYaroliMesl B OTHOM M3 JBYX BapHaHTOB (10O B 000MX U3 HUX):

- B DJICKTPOHHOM BHJE - 4e€pe3 DJIEKTPOHHbIE OMOJMOTEYHBIE CHCTEMbl Ha OCHOBAHUM 3aKIIOYEHHBIX KDY
JIOTOBOPOB C NPaBo00JIaIaTe sIMU;

- B meyaTHOM BHJIC - B HayuHnoii 6ubnunoreke Enadyxckoro nacturyra KOY. OOyuaronuecs moay4yarT y4eOHy0
JIUTepaTypy Ha aOOHEMEHTE II0 YHMTaTeJIbCKUM OWiieTaM B COOTBETCTBHM C IIpaBWJIaMHU I10JIb30BaHus HaydHoii
OUOINOTEKOI.

DJEeKTPOHHBIE W3JaHM JOCTYIHBI AUCTAaHIMOHHO W3 JIIO00H TOYKHM MPH BBEICHUH OO0YYAIOIIMMCS CBOETO JIOTHHA
7 Tapoyis OT JUYHOTO KaOWMHeTa B CUCTeMe "DJIeKTpOHHBIH yHHBepcuTeT". IIpM MCTONB30BaHWUW TEYATHBIX WM3AAHHMA
OuOIMOTEeYHBIH (OHI JODKEH OBITh YKOMIDIEKTOBAaH HWMHM W3 pacueta He MeHee 0,25 sKk3eMIuiipa Ha Kamaoro
00ydJaromierocs U3 Yucia JIUI, OMHOBPEMEHHO OCBAWBAIOIINX JaHHYIO AUCITUILTHHY

[lepeyenp nuTepaTyphl, HEOOXOIUMON AT OCBOCHHS OUCHWIUIMHBI (MOXYJs), HaxomuTcs B llpmmoxkeHnn 2 K
paboueld mporpamme aucUMIUIMHBL. OH TOJJICKUT OOHOBICHUIO IIPU HM3MEHEHHHM YCJIOBHH porosopo KOV ¢
npaBooONafaTeNs MM DJICKTPOHHBIX M3JAHMH M TNPH W3MEHEHMM KOMIUIEKTOBaHWS (oHnoB Hayunoil OubGianorexn
Enabysxckoro naeturyra KOV,

8. Ilepeyens pecypcoB HHPOPMALMOHHO-TeTeKOMMYHUKALHOHHON ceTH "UHTepHeT'", HEOOXOAMMBIX AJA
OCBOEHHS JUCHUIJIMHBI (MOYJIs1)

Bgenenue B nporpamMmmupoBanue Ha C++ - http://cppstudio.com/post/213/

OcHoBBI IporpaMMupoBanus Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info

[IporpammupoBanue Ha s3bike C++ - https://www.intuit.ru/studies/courses/626/482/info

VYuebnuk no C++ - https://itproger.com/course/cpp

A3k nporpammupoBanus C++ - https://www.intuit.ru/studies/courses/17/17/info



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

9. MeTonyecKue yKa3aHusl IJIs 06y4al0LIUXCs M0 0CBOEHHIO AUCIUILIUHBI (MOTYJIsl)

Bupg pabor MeToan4ecKne peKOMeH A UH

JICKIAH [Ipy w3y4YeHWH [AWCHUIUIMHBI CHadala HEoOXOOMMO M0 KaXIOH Teme JIeKIUH TPOYHTATh
PEKOMEH/IOBAHHYIO JIUTEPATypy M COCTaBUTh KPATKUH KOHCIIEKT OCHOBHBIX ITOJIOKEHHUH, TEPMHIHOB,
CBEAICHUH, TPEOYIOMNX 3alIOMUHAHNS U SBIISIOLINXCS OCHOBOIIOJIATAIOMIMMH B 3TOW TeMe [UIST OCBOCHUS
MOCTEeNyIOMUX TeM Kypca. i pacmmpeHns 3HaHUS MO TUCHHIUIMHE PEKOMEHIYETCS HCIOJIb30BaTh
WnuTepHeT-pecypcsl;  HPOBOAWTH  NOWCKA B pPasIMYHBIX  CHCTEMaXx H  HCIOJIB30BaTh
MaTepHaJbl CATOB, PEKOMEH/IOBAaHHBIX IPETIOaBaTEIIEM.

nabopartopusbie | [Ipy  MOAroTOBKE K JIAOOPATOPHBIM 3aHATHAM HEOOXOAMMO 3apaHee H3y4YHTh METOHYECKUE

paboTHI PEKOMEHIAIIH 110 ero TpoBeaeHU0. OOpaTuTh BHUMAHUE Ha [eJb paOdOThl, HA OCHOBHBIC BOIPOCHI JIJIS
MOJICOTOBKH K paboTe, Ha cojieprkaHue TeMbl paboTel. JJaboparopHoe 3aHsITHE MPOXOHUT B BUE AUAIIOTA,
pa3bopa OCHOBHBIX BOIPOCOB TeMbl. Takxke 1abOpaTopHOE 3aHATHE MOXKET MPOXOJHWTh B BUJE MOKa3a
MPe3CHTAIIHH, JIEMOHCTPATHBHOTO MaTepuaa (B YaCTHOCTHU IJTaKaTOB, CITalifioB),
KOTOPBIC CONPOBOXKIAIOTCS Occeloil mpemoaaBarens co cryldeHTamu. CTYICHT MOXET C/IaBaTh
nabopaTopHyo paboTy B Bujae Hamucanus pedepata, NOATOTOBKM CIAWIOB, MNpE3CHTAUN U
HOCIIe Ay oI H 3aIUTHI ero, 100 MOKET HAIKCaTh KOHCIICKT B
TETpajy, OTBETUB HAa BOMPOCHI MO 3aJaHHOW Teme. OTBETHI HAa BOIMPOCHI MOXKHO COIMPOBOXKIATH
PUCYHKaMH, CXEMaMH U T.JI. C IPUBJICYCHAEM JIOTIOJIHUTESILHON JINTEPATyPhl, KOTOPYIO CIICAYET yKa3aTh.

camocTosi- | OOy4aroImuics cCaMOCTOSATEIIBHO ONPENCIACT PEKUM CBOCH CaMOCTOSTENBHOW PabOThI U MEpy Tpy.a,
TeNbHAs paboTa| 3aTpauMBacMOr0 Ha OBJAJICHHE 3HAHMSMU M YMCHUSAMH IO JWMCIUILIAHE, BBHIMOJIHICT BHEAYAUTOPHYIO
paboTy Mo MHAMBHUAYAIBHOMY IUIAHY, B 3aBUCIMOCTH OT COOCTBEHHOH MOJATOTOBKH, OKOJKETa BPEMECHU
U ApYrux ycioBuid. ExxeTHEBHO O0OYyYaIOMIMHCS JOJDKCH YACTSATH BBITOJIHECHUIO CaMOCTOSTECIBLHON
paboTel B cpeaHeM He MeHee 3 dYacoB. [IpW  BBIMOJHEHHH CaMOCTOSTENLHOW  paboThI
00y4arouMiicss UMeeT MpaBo OOpaIaThCs K MPENoJaBaTeNi0 38 KOHCYJIbTAlMEell C HENbl0 YTOYHCHHS
3aj1aHusl, POPMbI KOHTPOJISI BBIMOIHEHHOTO 33 JaHusL.

9K3aMeH JIis KOHTpOJNIL yCBOCHHS NaHHON JMCUUILUIMHBI MPEIYCMOTPEH 3K3aMEH, Ha KOTOPOM CTYyICHTaM
HEO0XOJMMO OTBETUThH Ha BOMPOCHI IK3aMEHAIIMOHHBIX OMICTOB. [Ipu 0TBETEe HA SK3aMeHEe HEOOXOIMMO:
NpoJyMaTh M YETKO H3JIOKUTh MAaTepHaj;, NaTh OIpEJesieHHe OCHOBHBIX IOHSATHH; IaTh KpPaTKOe
ONMCAaHUE SIBICHHUU; NMPHUBECTH NpuMepbl. OTBET CliefyeT WLIIOCTPUPOBATh CXEMaMH, PHCYHKAMH MU
rpadukammu.

10. Tlepeyenr WHGPOPMANMOHHBLIX TEXHOJIOTHii, MCHOJb3yeMbIX NPH OCYIIECCTBJICHHHM 00Pa30BaTeJILHOIO
npouecca mo JUCHHMILIAHE (MOAYJII0), BKJIIOYAs INepedYeHb NMPOrpaMMHOro ofecrmedyeHnss M HH(OPMANHMOHHBIX
CIPABOYHBIX cHUCTeM (MPHU HEOOXOIMMOCTH)

Iepedenp MHOOPMALMOHHBIX TEXHOJOTHH, HUCIOJIb3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTEIbHOIO Mpolecca Io
JIUCLUIUIMHE (MOJYJI0), BKJIIOYAs MEpeueHb MPOrpaMMHOrO OOecredeHss W MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacrasieH B [Ipuioxennn 3 k pabodeii mporpaMMe AUCIHUILINHBI (MOTYJIs).

11. Onucanme MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW /JIsl OCYIIECTBJIEHHSI 00pPa30BaTeJILHOIO
nporecca no JHCHUILTHHE (MOIYJII0)

VYuebnast aynuropust Ne 60 (423600, Pecniyonuka Tarapcran, r. EnaOyra, yi. Kazanckas, a. 89) st npoenenus
3aHATUIA JICKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO THUIIA, FPYIIOBBIX M HHAMBHIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJIS ¥ TIPOMEXYTOYHOH aTTEeCTalllH, IOMEIIEHHUE ISl CAMOCTOSTEIbHON paboThl. KoMiuiekt Mebenu (TocamouHbIX
MmecT) 29 mt. Komrmnext Mebenu (mocagodHbIx Mect) st mpernoaasarens 1 mt. KommberorepHsiii kiacc: KommbroTepsr intel
core i5 15 mr. Monwurtopsl ViewSonic 22d 15 mrt. IIpoextop EPSON EB-535W 1 mr. MaTepaktuBaas mocka [QBoard
DVT TNOS82 1 mr. Tpubyna 1 mr. Kongunmonep 1 mt. Hacrennsie mon ku 6 mt. [llkad aByxcTBOpUaThiil ¢ momkamu |
mT. BeG-xamepa 1 mT. Beixonm B HWHTepHET, BHYTPHBY30BCKash KOMIIBIOTEpHAs CE€Th, IOCTYI B JJIEKTPOHHYIO
nH(pOPMANMOHHO-00pa3oBaTeNbHyI0 cpeay. Habop yueOHO-HATrISAHBIX MOCOOMI: KOMITJIEKT MPE3CHTAIUH B AJICKTPOHHOM
¢dopmarte 1o mpenoaBaeMoi JUCHUIUIAHE 3-5 1T,

12. Cpeucn;a aJjanTanum npemnogaBaHud JUCHUILIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqamumxcn HHBAJIUIA0B M JIHUII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbHA

IIpu HeoOXomuMOCTH B 0OpPA30BATEIBHOM MPOILIECCE MPUMEHSIOTCS CIICAYIONIME METOAbl U TEXHOJOIHWH,
obJieryaroniye BOCHPUITHE WHPOPMAIMK OOYYAIOIIUMHUCS HHBAIUAAMH U JIMIAMU C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBSI:

- CcO3maHHe TEKCTOBOM BEpCUHN JIF000r0 HETEKCTOBOI'O KOHTCHTA 151 €ro  BO3MOXXHOT'O HpCO6p&30BaHI/IH B




aNbTepHATHBHBIE (POPMBI, yIOOHBIE TSI Pa3INYHBIX IT0JIb30BaTeNeH;

- CO3J]aHMC KOHTCHTA, KOTOPBIH MOXHO NPEACTABUTH B PA3IMYHBIX BUAAX O€3 MOTEPU JAaHHBIX WIH CTPYKTYPHI,
MPEeIyCMOTPETh BO3MOXKHOCTh MACIITAa0MPOBAaHUS TEKCTa W W300pakeHWH Oe3 TOTepH KadecTBa, IPEIyCMOTPEThH
JIOCTYTIHOCTH YIIPAaBICHHUS KOHTEHTOM C KJIaBHATYPHI,

- CO3/1aHHE BO3MOKHOCTEH JU1s 00y4aromuxcs BOCHPUHUMATh OJHY H Ty K€ MH(QOpMAaNunIo 13 pa3HbIX UCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HAapYIICHUSIMM CIyXa IMOJy4aid MH(POPMAIMIO BH3yallbHO, C HApYIICHUSIMH 3PEHHS -
ayJMabHO;

- TNPUMCHCHHUE TIPOTPAMMHBIX CPEACTB, O6CCHC‘-H/IB3.}OH.[I/IX BO3MOXHOCTb OCBOCHHA HAaBBIKOB U yMCHHﬁ,
(bOpMI/IpyeMLIX HHCHHHHHHOﬁ, 3a CU€T AJIBTCPHATUBHBIX CHOC06OB, B TOM 4HCJIC BUPTYaJIbHbIX na60paTop1/H71 nu
CUMYJIALIUOHHBIX TeXHOJ’IOFHﬁ;

- NIpPUMEHEHHE JUCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHI /s mepenadn WHPOPMAIMK, OpraHW3alud
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOTHl OOydaromerocs ¢ IMpernojaBaTelieM, B TOM YHWCIe BEOWHAPOB,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHbBI /U MPOBEACHUSI BUPTYAIbHBIX JICKIMH C BO3MOXHOCTBIO B3aHMMOJCHCTBHS BCEX
YYaCTHHUKOB AMUCTAHIIMOHHOTO OOYYeHHs, IPOBEACHHS CEMHUHAPOB, BBHICTYIICHUS C JOKIaAaMU U 3aIlUThl BBIITOJHEHHBIX
paboT, NpoBeICHNS TPCHUHIOB, OPTaHU3aIlUH KOJICKTUBHON paOOTHI;

- TpUMEHEHWE MIHCTAaHIMOHHBIX OOpa30BaTCIbHBIX TEXHOJNOTHH Ui oOpraHu3anmuu (opM TEKyIIero u
MIPOMEKYTOTHOTO KOHTPOJIS,

- YBCIMYCHHE TPOJODKUTEIFHOCTH CHAa4d OOYYArONUMCS WHBAJIMIOM WU JIMIOM C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBsI (JOPM IPOMEKYTOYHOH aTTECTALMHU 110 OTHOIICHHIO K YCTAHOBJICHHOW MPOJAOJDKUTEIBHOCTH UX
clayu:

- TPOJIOJDKUTENHLHOCTH C/Iauu 3a4éTa MM SK3aMeHa, IIPOBOJMMOTO B IHMCBMEHHOH (opme, - He Oosee yeM Ha 90
MUHYT;

- TPOJOIDKUTEIBHOCTH IOATOTOBKM O0Y4AIOIIErocss K OTBETY Ha 3auére WM JK3aMeHe, NPOBOJMMOM B YCTHOU
¢dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOAOJIKUTCIIbBHOCTHU BBICTYIIJICHUSA 06yqafomeroc;1 Ipy 3al1UuTe KprOBOﬁ pa60TLI - "He 0ojee uem Ha 15 MUHYT.

[Iporpamma coctaBiena B coorBerctBu ¢ TpedoBanusiMu PI'OC BO u y4yeOHBIM IUIAaHOM IO HAIPaBIICHHUIO
09.03.03 "IIpuknannas napopmaruka" u npodumo noarorosku "[Ipukinannas nHGOpMaTHKa B SKOHOMHKE" .
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1. CooTBeTCTBHE KOMIIETEHUMH IVIAHMPYEMbIM pe3yJabTaTaM 00y4eHH sl M0 JUCHUTIINHE

(MoayJ0)
Kox m naumenoBanue | UHaukaTopsl JocTH:KeHUs] KoMmneTeHUMii | QOueHoOYHbIe CpeacTBa TeKyLIero
KOMIIETeHI[HH JJIS1 JAHHOW AW CUMILIMHBI KOHTPOJISl U IPOMEKYTOYHOI aTTecTAlNU
[IK-2. Criocoben 3HaeT cUCTEMY NPOrPaMMHUPOBAHUS HA Texyuuii KOHTPONIb:
OCYLIECCTBIIATh JEJI®U; npunimnel paspaborku nporpamy; | JlabopaTopHble paboOTHI 110 TEMaM
TECTUPOBAaHUE MIPUHLIUITB ABTOHOMHON U KOMIUIEKCHOMN Tema 1. TexHonorus paboThl B BU3yaIbHOM
KOMITOHEHTOB OTJIAJKU ¥ TECTUPOBAHUSA MIPOTPAMM. cpene nporpamMmmupoBanus. KomnoneHTHas
UHPOPMAIUOHHBIX Mok, MHTepdhelicHbIe KOMIOHEHTHI
CHUCTEM. Ymeer pa3pabateiBaTh anropuTMeI pemeHust | Tema 2. O6paboTka TabIUIHON

Y TIpOTpaMMHUPOBATh 33129 00paboTKH
JIAHHBIX B IIPEIMETHOI o0nacTy,
pa3pabaThIBaTh IPOEKT TECTUPOBAHUS
POTPaMMBI.

BﬂaueeT HaBbIKaMH OCYHICCTBJICHUS
TCCTUPOBAHHNA IPOTrpAMM.

uHpopmanuu. ['paduaeckue BOZMOKHOCTH
cpenst Borland DELPHI. Pa6ora c
(attmamu. O6padoTka coObITHil. MBITIE 1
KJIaBHaTypa

Tema 3. TexHoJIOTUSI NPOEKTUPOBAHUS
npuiokeHuid. Bzanmonencteusimu
MPUIOKEHUH ¢ 0a3aMu TaHHBIX

Tewma 4. ConpoBOXeHIE TPOTPAMMHOTO
npoaykra. [IpoekTHas 1edaTebHOCTh

[IpomexyTouHast aTTeCTalHs:
Dxzamen

[IK-5. ciocoben
TPUMEHSATH CHCTEMHBIN
TIO/IXO.T 1
MaTeMaTHYCCKUE
METOJIBI B
(dhopmanuzaumn
PEIICHUS TPUKIIATHBIX
3a]a4, B TOM YHCIIE
HUHTEJUIEKTYATbHBIX.

3HaeT OCHOBBI CHCTEMHOT'O TIOJX01a ’
MaTeMaTHYECKUX METOIOB IPH
nporpammupoBanuu Ha JIEJIOU

Vmeer IIPUMEHATH METOJAbI CUCTEMHOT' O
noaxoJa u MaTeMaTu4CeCKux METO40B IIPpU
PCUICHUHU MPUKIIAAHBIX 3a7a4.

BﬂaueeT HaBbIKaMHU CUCTCMHOI'O IIOAX04a U
MAaTCMaTU4YCCKUX METOI0B B q)OpMaJ'II/I?)aIII/II/I
peUICHUA MPUKIIAAHBIX 3a7a4.

Tekymuii KOHTPOJIb:

TectupoBanue o remam

Tema 1. TexHomorust paboTHl B BU3YaIbHOK
cpene mporpammupoBanus. KommoHeHTHas
Moienb. IHTepdeficHbIe KOMITOHEHTBI
Tema 2. O6paboTka Tabnu4HON
undopmanun. I'paduueckre BO3MOKHOCTH
cpenst Borland DELPHI. Patora ¢
(atimamu. O6padoTka coObITHI. MBIIIE U
KJ1aBUaTypa

Tema 3. TexHonOrUs NPOESKTUPOBAHUS
puiIoXeHuH. B3anmonenictBusamMu
MIPIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ComnpoBoxIeHHE NPOrPaMMHOTO
npoxaykta. [IpoekTHas AeATeNbHOCTH

IIpomexyTodHast aTTECTaIHs:
Oxzamen

2. Kputepuu onieHnBaHus C(hOPMUPOBAHHOCTH KOMIIETEHIIM A

Komner 3aurteHo He 3auTeHo
eHIusA Bricokuii ypoBeHb Cpennnii ypoBeHb Huskuii ypoBenns Huxe noporosoro
(0TIM4YHO) (xopouio) (yA0BJIETBOPHUTEIbHO) YPOBH#A
(86-100 6as10B) (71-85 6ann0B) (56-70 6annoB) (Hey10BJ1€TBOPUTEIb
HO)
(0-55 6an10B)
1IK-2 3HaeT OTJIWYHO CHUCTeMYy | 3HaeT cUCTeMy | 3HAeT CUCTEMY He 3naer cucremy
IIPOrpaMMHUPOBAHUS Ha | IpPOrpaMMHUPOBAHHUS Ha | IPOIpaMMHPOBAHUS HA IIPOrpaMMHUPOBAHUS
JEJI®U; npuHiuns! | JEJIDU; ocHoBHbIe | JIEJIOU; otnensHbIe Ha JIEJI®U;
pa3paboTku [IpOrpaMMm; | MPUHIUIIBI pa3paboTKK | MPUHIMITEI Pa3padOTKU TIPUHIIMIIBI
MPUHLIUIIEI aBTOHOMHOW U | MPOTrpaMM; MPUHLIUIBI | TPOTpamMM, J0IycKast pa3paboTku
KOMIUIEKCHOW OTJaJKH U | aBTOHOMHOM U | THIIUYHBIC OMIHOKY TPU MporpaMm;
TECTUPOBAHHUS IPOTPaMM KOMIUIEKCHOM  OTJIQJKKM U | OTBETE HAa BOMPOC UIU MIPUHIIMUIIBI
TECTUPOBAHUS IPOrpaMM PELICHUH TOCTAaBJIEHHOM ABTOHOMHOM U
3a7a4u KOMIUIEKCHOM
OTJIAAKU U
TECTUPOBAHUS
IpOrpaMm
YwMmeer paspabateiBaTh | YMeeT paspabareiBaTh | YMeeT paspabarteiBaTh | He ymeer
QITOPUTMBI ~ pEIIeHHs ¥ | alTOPUTMBI  DPEIICHHS W | AITOPUTMBI pemIeHHs W | pa3pabaTeIBaTh




NpOrpaMMHpPOBATh 33Ja4yd | MPOrpaMMHUPOBATh  3aJaddl | NPOrpaMMHpPOBATh 33/1a4d | aJrOPUTMBI
00paboTKM  JaHHBIX B | 00paOOTKM  JaHHBIX B | 00OpabOTKM  JaHHBIX B | peLICHUs U
HpeMETHON obnactu, | mpeaMeTHOH obnactu, | mpeaAMeTHOU obnactu, | MporpaMMHpOBaTh
paspabaTbIBaTh NIPOEKT | pa3pabaThIBaTh NIPOEKT | pa3pabaThIBaTh NPOEKT | 3a/auu 00paboTKH
TECTUPOBAHMS IPOIPAMMBI | TECTUPOBAHUSI TPOrPaMMBI, | TECTUPOBAHHS JIaHHBIX B
JIONyCKasl HE3HaYMTEJIbHBIE | MPOrPaMMBI, JIOIyCKas | MpeAMETHOH
OmMOKM TIPH OTBETe HA | THINWYHBIE OIMMOKKM TpH | 00NacTH,
BOIIPOC ~ WJIM  DEUICHUM | OTBETE HA BONPOC WM | pa3pabaTeIBaTh
TIOCTABJIEHHOM 3a1auu pPELIEHUH  TOCTaBJIECHHOW | MPOEKT
3a7a4n TECTUPOBAHUS
IpOrpaMMBbl
Bnaneer HaBbIKamMu | Bianeet OoCHOBHBIMH | Biameer oTaelbHeIMU | He BlajeeT
OCYIIECTBICHHS HaBbIKAMU OCYILECTBICHHS | HaBBIKAMH OCYIIECTBJICHUS | HaBBIKAMHU
TECTUPOBAHUSI IPOTPaMM TECTUPOBaHHUs  INPOTPaMM, | TECTUPOBAHMS IIPOrPaMM, | OCYIIECTBICHHS
JIONyCKasl He3HaYMTeNIbHBIE | JOITycKas TUINUYHBIE | TECTHPOBAHUS
OIIMOKM TIpM OTBETE Ha | OMIMOKM IpH OTBETE Ha | MpOrpamMmm
BOIIPOC ~ WJIM  PELICHHH | BONPOC WIM  PELICHUH

IMOCTaBJICHHOU 3aga4yun

IOCTABJICHHOMN 3aJadyun

IIK-5

3HaeT OTJINYHO OCHOBBI

3HaeT OCHOBBI CUCTEMHOI'O

3HaeT OCHOBBI CUCTEMHOTO

He 3HaeT ocHOBEI

CHUCTEMHOTI0 MOAX0Ja U MOJXO0/a U OTAENbHBIX MOJXO0Aa U OTAEIbHBIX CHUCTEMHOI'0
MaTEeMaTHYECKUX METO/IOB | MAaTEeMaTHYECKUX METOIOB MaTEeMaTHYECKUX METOI0B | MOJAX0Ja U
MU IIPOTPAMMHUPOBAHNHT IpH IPOTPaMMHPOBAHNH HA | TIPH HPOTPaMMUPOBAHUH MaTeMaTHYECKHUX
Ha JIEJI®OU1 JAEJI®U, nonyckast Ha JIEJI®U, nonyckas METOJI0B TIPH
HE3HAYHUTEIbHBIE OIINOKH TUIWYHBIE OMINOKY TIPU HIpOTrpaMMHPOBAHUH
IIpY OTBETE HAa BOIPOC WU OTBETE Ha BOIPOC WU Ha JIEJION
pelLIeHNH TOCTaBICHHON peIIeHNH OCTaBIEHHON
3aj1auu 3agauu
YMeeT npuMeHSTh METOAb! | YMeeT NPUMEHSATh METObI VYmeer npumensTs Metoasl | He ymeer
CHUCTEMHOTI0 MOAX0a U CHUCTEMHOTI0 MOAX0Ja U CUCTEMHOI'0 IOAX0Ja U paspabaTbIBaTh
MaTEeMaTHUECKUX METOAOB | OTHCIIBHBIX OTJENBHBIX HIPUMEHSTH METOABI
IpU pELICeHUN MaTeMaTHYECKUX METOA0B MaTEMaTUYECKUX METOAOB | CUCTEMHOIO
MPUKIIAJHBIX 337124 IpY PELICHUH NPUKJIATHBIX | IPU peIIeHUH noaxonaa u
3ajad, JOIMyCKast MIPUKITAIHBIX 337a4, MaTeMaTHYECKHUX
HE3HAYHUTENbHBIE OIINOKH JIOIyCKas THIINYHBIE METOJIOB IIPH
IPU OTBETE HA BONIPOC N OIIMOKY IIPY OTBETE Ha penIeHun

pelIeHnr TOCTaBICHHOM
3amaun

BOTIPOC WIIH PEIICHUHN
MOCTABJICHHOM 3a1a9

IMPpUKJIaJHBIX 3aJ1a4

Bnaneer HaBbIkaMu
CHCTEMHOIO IOAX0/1a K
MaTEMAaTHYECKHUX METOJIOB
B (hopMalTu3aIiK PEIICHUS
MPUKJIAIHBIX 3a7a4

Bnangeer HaBeIkaMu
CHCTEMHOIO IOAX0a K
OT/ENIbHBIX
MaTeMaTHYECKUX METOIO0B B
(hopManu3anuy pemneHus
MPUKIIAIHBIX 33134,
JIOTyCKasi He3HAYUTEJIbHbIE
OImMOKY IpH OTBETE HA
BOTIPOC WIJIA PEIICHUN
MOCTaBJICHHOM 3a1a4n

Brnaneer HaBBIKaMu
CHCTEMHOTO ITOAX01a 1
OTENLHBIX
MaTEeMaTHYECKHUX METOJI0B
B (hopMasTU3aIiK PEUICHUS
MIPUKIIAIHBIX 3a/1a4,
JIOTyCKasi TUTTUYHBIE
OIIMOKY IIPH OTBETE Ha
BOTIPOC WIIH pEIICHUN
MOCTABJICHHOM 3a1a9

He Bnaneer
HaBBIKAMH
CHCTEMHOT'O
nOAX0/a U
MaTeMaTUYECKUX
METOJIOB B
(dhopmanuzamumn
perieHus
TPHUKIAIHBIX 331249

3. PacnipenesieHue oneHOK 3a (popMBbI TeKYIIEro KOHTPOJISI H MIPOMEKYTOYHYIO aTTeCTALNIO

4 cemectp:

Tekymuil KOHTPOJIb:
JlaGopatopHbie paboTHI IO TEMaM
Tema 1. TexHonoTHs PabOTH B BU3yaJbHOH cperne mporpammupoBanns. KommnonenTHas Monens. MHTEpdeiicHbie
KOMITOHCHTBI
Tema 2. O6pabotka TabmrraHoN nHGOpMarn. I'padudeckre BozmoxxkHocTr cpeasl Borland DELPHI. Pabora ¢ daiimamu.
O06paboTka coOpITHi. MBIITH U KJIABHATypa
Tema 3. TexHoJIOTHS TPOESKTUPOBAHMS TIPHIIOKEHUH. B3auMoieicTBUSMU MPUIIOKEHNH ¢ 6a3aMK JaHHBIX
Tema 4. ConpoBox/IeHHE IPOrPaMMHOTO MpoayKTa. IIpoekTHas 1eATeNbHOCTh
MakcumanbHoe konudectBo 6amioB o bPC - 30.




TectupoBanue

Tema 1. Texnosorus paboThl B BU3yaJIbHOI cpeze nporpaMMmupoBanust. KomnonenTrnas mozens. Mutepdeiicubie
KOMITOHEHTBI

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

Tema 3. TexHOJOTHS TPOCKTUPOBAHUS TIPIIIOKECHUN. B3anMoaeicTBUsIME TIPHUIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ConpoBoXkIeHNE TPOTPAMMHOTO MPOIyKTa. [IpoekTHas HesSTeTbHOCT

MakcumanbHoe KonmdecTBo 6amios mo bPC - 20.

Hroro 30+20=50 6amros

I[IpomMe:kyToUHASI aTTeCTAINS - SK3aMeH-50 0aIoB.

[IpoMexxkyToUHast aTTECTAalMs MPOBOAUTCS TIOCNIE 3aBEPIICHUS W3YUYCHHs IUCIMIUIMHBI HIH e¢ 4YacTH B (dopme,
OTpe/ieIIeMOi yUYeOHBIM IJIAHOM O0pa30BAaTEIbHOM MPOrpaMMBbl C IIEJBID OICHHUTh PabOTy OOY4YarOIIerocs, CTCICHb
YCBOCHHS TCOPETUUCCKUX 3HAHUH, YPOBCHb C(HOPMHUPOBAHHOCTH KOMIICTCHITHIA.

[IpemomaBaTenb, MPUHUMAKOIINN HSK3aMEH OO0ECIEUMBACT CIy4allHOE pacIpe/Ie/iCHHE BapUAHTOB 3SK3aMEHAI[MOHHBIX
3aJ[aHuil MeXy OOYYAIOMIMMHCS C MOMOIIBIO OWIETOB W/WIIM C NPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJOTHM; BIIpaBe
3aJ1aBaTh 00y4aroIEeMyCsl JOMOIHUTENbHbIE BOMPOCHI U AaBaTh JOMOJIHUTEIbHBIC 33/IaHKSI IOMUMO TeX, KOTOPbIC YKa3aHbI
B OmIeTe.

DK3aMeH NpPOBOAUTCS MO Ouieram. B kaxxaom Ouiere JBa OIEHOYHBIX CPEACTBA: YCTHBIM WIIM MUCHMEHHBIH OTBET Ha
BOMPOC U MPAKTHYECKOE 3aJaHHUE.

Y CTHBIN WM MMCEMEHHBIN OTBET — 20 6aUIoB.

IIpaxTnyeckoe 3ananue — 30 6amIoB.

Hroro 20+30=50 Gamos.

OO6uiee KoMMuecTBO 0AIIOB MO JUCIMILIMHE 32 TEKYIUH KOHTPOIb U MPOMEXYTOUHYIO artectaruio: S0+50=100 6aos.

Bure! orieHok:

Js 3x3amena

86-100 — oTiMyHO.

71-85 — xopouo.

56-70 — y1OBIETBOPUTENBHO.
0-55 — HEYJOBIETBOPUTEIBHO.

4. OueHoYHbIE CPeICTBA, MOPSAAOK UX IPUMEHEHUS U KPUTEPHUHU OLlIEHNBAHUS
4.1. OueHo4HbIe CPeACTBA TEKYLero KOHTPOJIs
4.1.1. JIadbopaTopHbie padboThI
Tema 1. Texnomorus paboTHl B BU3YAIbHOH Ccpefie mporpammupoBanusi. KommonenTHas moaens. MaTepdeiicHbie
KOMITOHEHTBI
Tema 2. O6paboTka Tabmuuaaoit mHPopMaruu. ['paduueckne BozmoxxaocT cpeanl Borland DELPHI. Pabota ¢ daiimamm.
O6paboTka coOpITHi. MBIITH U KJIABHATypa
Tema 3. TexHOJOTHS MIPOCKTUPOBAHUS MPIIIOKCHUN. B3auMOoIeWiCTBUSIMY TIPUIIOKECHUH ¢ Oa3aMu JaHHBIX
Tema 4. ConpoBoxkIeHHE IPOTPAMMHOTO TPOAYKTa. [IpOeKTHAs IEATEILHOCTh
4.1.1.1. Ilopsiiok npoBeaeHUS.
JlaGopatopHbie pabOTHI MPOBOJIATCS B YaChl AyAUTOPHON pabOTHI.

IMepen BbINONHEHUEM Ka 10U pabOThl CTYASHTHI-0aKaNaBPhl JOJKHBI MPOPadOTaTh COOTBETCTBYIOIINIT MaTepHall,
HCIIOJb3Ysl KOHCTIEKThI TEOPETUUECKHIX 3aHATHHU, IEPUOANICCKUE U3IAHUS, YIeOHO-METOIMUECKHE TI0COOMS M YICOHUKH.
[To oxoHYaHNY 3aHATHH CTYIEHTHI 0(OPMILTIOT OTYET 110 KaXkJoH paboTe, cobmoaas ciaeayonyo GopMy:

e HamMmeHOBaHWE TEMBI;

e Ilenp paboThr;

e 3amaHue U cojiep>KaHUC BBITIOJTHEHHON paboTHI,

e [IncepMeHHBIE OTBETHI HAa KOHTPOJBGHBIE BOIIPOCHL.
e  BrIBoxBI IO TIpOCTaHHON padoTe.

o CIHCOK UCIOJIb30BAHHBIX UICTOYHUKOB.
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4.1.1.2 Kputepuu ouleHUBAHUS

27-30 6a/J10B CTABUTCS, €CJIM 00yJAKOIIUIACS:

IIpaBunbHO BBIIONHUI Bce 3ajaHud. [IponeMOHCTpuUpOBan BBICOKUM ypOBEHb BIIaieHHs MaTepuaiiom. IIposiBieHbI
MIPEBOCXOIHBIE CTIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aaHUI.

22-26 6aJJI0B CTABUTCS, €CJIM 00yYAKOIIUIACS:

[IpaBuiabHO BEIMONHWI OONBHIYI0 YacTh 3amaHuil. IIpHCYTCTBYIOT He3HauWTeNnbHBIE OMMUOKH. lIpomeMoHCTpHpOBaH
XOpOIIMH YpPOBEHb BIAICHUS MaTepHaIoM. I[IpOsIBICHBI CpEAHHMEC CIIOCOOHOCTH MPUMEHSITH 3HAHUS M YMCHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aIaHHH.

18-21 6an10B cTaBUTCSL, eCJIU 00yUaIOIMIiCs:

3amaHuss  BBINONHWI Oojee dYeM  HamoJoBuHY. [IpHCyTCTBYIOT cephE3Hble  OmuOku. [IpoaeMoHCTpHpOBaH
YIOBJICTBOPUTEIIBHBIN YPOBEHb BIaJicHHUS MaTepuaioM. [IposiBIieHbl HU3KHE CIIOCOOHOCTH MPUMEHATh 3HAHUS U YMEHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aIaHH.

0-17 6a110B cTaBUTCS, €CJIU O0yUaIOIIMiiCS:

3amaHus BHITIOTHWI MEHEE 4UYeM HAloJIOBHHY. I[IpoaeMOHCTPHPOBAH HEYIOBICTBOPUTENBHBI YPOBEHb BIIAICHUS
MaTtepuasoM. I[IposBIE€HBI HEZOCTATOYHBIE CIOCOOHOCTH TPHMEHSATh 3HAHWA W YMCHHSA K BBITIOJTHEHHIO KOHKPETHBIX
3aaHAN.

4.1.1.3. Conep:xaHne OLICHOYHOI0 CPEACTBA

JlaGopaTopHas padora 1. JIuHeiiHbIe NporpaMmsI
HamummuTe mporpammy st pacuera no asyM ¢opmyinam. IIpenBapuTensHO MOATOTOBETE TECTOBBIC IMPHMEPHI C
TIOMOIIBIO KJbKYJISITOpa (pe3ysIbTaThl BEIUMCICHUS 110 00enM (opMyiaM JOJDKHBI coBnaaaTh). Mcnonb3yiite kiacc Math,
conepxxamuii Matemarnaeckue Gyrakiun DELPHI. MeTozpl, oTCyTCTBYIOIIE B KJIacce, BBIPA3UTE Yepe3 HMEIOIIHECS.
Bapuanmur 3a0anuii:
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JlaGopaTopHas pa6ora 2. Pa3BeTBisII0IIMeCs] BHIYHCIUTEIbHBIC TPOLECCHI
3aganue. Boruucaurp 3Hauenne GyHKIUM

Bapuanumul 3a0anuii:
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3ananue 2. [lonaganue TOYKU B 3aIITPUXOBAHHYIO 00/1aCTh
Hammcats mporpammy, KoTopas omlpeaesseT, MomafaeT JH TOYKa C 3aJaHHBIMH KOOpPAWHATaMH B O0JIacTh,

3aKpaIlICHHYIO Ha PUCYHKE CEPhIM IIBETOM. Pe3ynbTaThl pabOThI MPOTPAMMEI BEIBECTH B BHJIE TEKCTOBOT'O COOOIIICHUS.
Bapuanmut 3a0anuii:

No O6bnactb No O6nacTb

1 2 Y
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13
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JlabopaTopHas pa6ora 3. Opranuszanus HUKJI0B

3aganue 1. Tabnuua 3Havyennii pyHKuun

BbruncnuTs M BBIBECTH Ha DKpaH B BUAE TaOIMIBI 3HAUeHHs (QYHKIMH, 3a/laHHOW rpaduyecku (cM. 3aganue |
mabopaTopHOi paboTHl 2), HA UHTEPBAIE OT Xuaw JIO Xxon C ITAroM dx. VIHTEpBaNl W mIar 3aaaTh TaKUM 0Opa3oM, YTOOBI
IIPOBEPUTH BCE BETBU MPOrpaMMmbl. TaOuuily cHaOANTb 3ar0JIOBKOM U IIAINKOM.
3ananmue 2. Cepusi BLICTPEJIOB N0 MUIIIEHH

Jnst necsiTv BBICTPEJIOB, KOOPJMHATHI KOTOPBIX 3aJAl0OTCSl C KIIABHATYpPbl, BBIBECTH TEKCTOBBIE COOOLIEHUS O
MIOTIAJAHNHN B MUIICHB U3 331aHUs 2 1ab0paTopHOi paboTHI 2.
3aganmne 3. Paasl Teiiaopa

BrranciuTe 1 BBIBECTH Ha AKpaH B BHAE TaOIHIEI 3HAUCHUS (YHKINH, 3aJaHHON ¢ TIoMomIsio psiaa Tefinopa, Ha
HHTEPBAJIE OT Xyau O Xxon C IIATOM dX C TOYHOCTHIO €. Tabmuiry cHaOAUTE 3aT0IOBKOM U Iamkoi. Kaxmas cTpoka TaOmuIls!
JIOJDKHA COZIepIKaTh 3HAYCHUE apryMeHTa, 3HadyeHne (PyHKIMH U KOJIMYECTBO MIPOCYMMHUPOBAHHBIX WICHOB psija.
Bapuanmui 3a0anuii:
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JladopaTopnas padora 4. IIpocTeiimme Kiaaccol
Kaxnplii pa3pabaTeiBacMBblii KJIaCC JTOJKEH, KaK MPABUIIO, COJCPKATH CIEAYIOIIUEC 3JICMEHTBI: CKPBITHIC MOJIS,
KOHCTPYKTOpBI C TapaMeTpaMu U 0e3 mapaMeTpoB, METOJbl, CBOWCTBAa. MeToIbl M CBOMCTBA JOJDKHBI OOECIEUYUBATH
HETMPOTHUBOPCYMBBIH, MOJHBIA, MUHHUMAIbHBIN W ymoOHBIA mHTep(eiic kiacca. [Ipy BO3ZHUKHOBEHHWH OIIMHUOOK JTOJKHBI
BBIOPACHIBATHCSI UCKITIOUCHHSL.

B mporpamme J0mKHA BEITIOTHATHCS MPOBEPKA BCEX Pa3pabOTaHHBIX 3JICMEHTOB Kilacca.
3aganmne.

OHI/IC&TL KJacc, peanmy}oml/n‘/i ﬂeCHTH‘iHLIﬁ CUCTUHUK, KOTOpLIﬁ MOXKCT YBCJIMYMBATH WM YMCHLIIATL CBOC
3HAUCHHE HA CIMHUILY B 33JaHHOM Juana3zoHe. [IpeycCMOTpeTh HHUIIMATH3AIUIO CUSTYNKA 3HAYCHHSAMH 110 YMOJIYAHUIO U
MMPOU3BOJIbHBIMU 3HAYCHUAMMU. C'—IeT‘II/IK HUMECT JBa MCTOJA: YBCIMYCHUA U YMCHBUICHUA, — U CBOﬁCTBO, IIO3BOJIAIOLICE
MOJYYHUTh €ro TeKylee coctosiHue. [Ipu BhIXO/Ie 32 TPAHUIIBI JUANa30Ha BEIOPACHIBAIOTCS UCKITIOUCHHSL.

HamwmcaTh nmporpamMmy, TEMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC 3JICMEHTHI KJIacca.

Bapuanmui 3a0anuii:

Bapuant 1

Omucathb KJj1ace «IIBE€THAsI TOYKa». I[.HS[ TOYKH 3aJar0TCA KOOPAWMHATHI U IIBET. I_IBeT OIMUCBIBACTCA C IIOMOIIBIO TPEX
COCTaBJIAIONINX (KPACHBIH, 3eJICHBIH, CHHUN). [IpeaycMOTpeTh pa3IndHbIe METOIBI HHUIIUAN3AINA 00BhEKTa C TPOBEPKOM
JIOTTyCTUMOCTH 3HadeHWi. JIOMyCTHMBIM JHMAana3oHoOM [UIsl KakIoW coctapmswomen sBiasercst [0, 255]. B cmyuae
HEJIOYCTHMBIX 3HAYCHUH TMOJICH BRIOpACHIBAIOTCS UCKIFOUeHHs. OMUcaTh CBOMCTBA IS IMOTyYCHUsI COCTOSHUS 00BEKTa H
METOA U3BMCHCHUS LIBECTA.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIEC JIIEMEHTHI KJlacca.

BapuanT 2

Onwcate KJIACC, PeaTH3YIONIMA IICCTHAIIATCPUIHBIH CYETYNK, KOTOPBIA MOXET yBEIUYMBATh WM YMEHBIIATH
CBOC 3HAYCHWE Ha EIWHHUIYy B 3aJaHHOM [uamazoHe. [IpemycMOTpeTs WHUIHMAIH3AIMI0 CUYCTYNKA 3HAYCHHUSIMH II0
YMOJYaHHIO U TPOU3BOJIBHEIMY 3HAYCHUAMU. CUCTUUK MMEET JIBA METOJIA: YBEIMICHUS U YMCHBIIICHUS, — U CBOHCTBO,

MO3BOJISIONIEE MOJYYHTh €ro TeKyllee cocTosHue. IIpW BEIXOIe 3a TpaHWIBl IHala30Ha BHIOPACHIBAIOTCS
HCKITIOYEHMS.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.

Bapuant 3

OmnmcaTe Kiacc, MPEACTABISMIOIIMKA TPEYrodbHUK. IIpeaycMOTpeTs MeTOmBl Ui CO3JaHHus OOBEKTOB,
NepeMelIeHHs Ha TUIOCKOCTH, M3MEHEHHs pa3MEpOB M BpallleHHs Ha 3afaHHbIH yroi. Omucarh CBOMCTBA JUI HOJIYyYCHHUs
cocTostHUS 00beKTa. [Ipi HEBO3MOKHOCTH IOCTPOCHUS TPEYTOIbHUKA BEIOPACHIBACTCS HCKITFOUCHHE.

Hanucate nporpaMmy, 1€eMOHCTPUPYIOLIYIO BCe pa3padoTaHHbIE JIEMEHTHI Kilacca.



Bapuanr 4

ITocTponTs ommcaHue Kiacca, COAEpKaIero MH(GOPMAIMIO O TIOYTOBOM ajpece opraHusanuu. lIpemycmoTpers
BO3MOKHOCTh Pa3e€IbHOTO M3MEHEHMs COCTaBHBIX YacTell ajpeca U MPOBEPKH JOMYCTUMOCTH BBOAMMBIX 3HadeHU. B
ClTyyae HEJOIMYCTHMBIX 3HAUCHHH MOJIEH BBIOPACHIBAIOTCS UCKITIOUEHHS.

Hanucate nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3padoTaHHbIE JJIEMEHTHI Kilacca.

Bapuanrt 5

CocraBuTh ONMUCAHHUE Kiacca I NPENCTABICHHS KOMIUICKCHBIX 4ncesl. OOecrednTh BBINOJHEHHE OIeparfi
CJI0>KEHUS], BBIUUTAHNS U YMHOXKEHUS KOMIUIEKCHBIX YHCEIL.

HamnucaTs nporpamMmy, IeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHbIE IEMEHTHI KIacca.

Bapuanr 6

CocTaBUTh ONMCaHUE Kjacca JJIs BEKTOPa, 3alaHHOT0 KOOPJUHATAMH €r0 KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecreunTh OMEpALMH CIIOKCHUS W BBIYMTAHMS BEKTOPOB C IIOJ[yYCHHEM HOBOTO BEKTOpa (CyMMBI WM Pa3HOCTH),
BBIUMCIICHUS CKAJISIPHOTO MPOM3BEICHUS JIByX BEKTOPOB, AJIHHBI BEKTOPAa, KOCHHYCA yIjla MEXy BEKTOpaMH.

Hammcate nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3padOTaHHbBIE HJIEMEHTHI Kilacca.

Bapuanr 7

CocTraBUTh ONHCaHME KJlacCa MPSMOYTOJNBHHKOB CO CTOPOHAaMHM, MapajuIeIbHBIMA OCSIM  KOOpPJIUHAT.
[IpexycMOTpeTh BO3MOXKHOCTH II€PEMEIICHUS MPSMOYTOJIBHUKOB Ha IUIOCKOCTH, M3MEHEHHE pa3MEepoB, IOCTPOCHHE
HaNMEHBIIEr0 MPSAMOYTOJIBHUKA, COJAEPXKALIEr0 JBa 3aJaHHBIX NPSMOYTOJNbHHKA, U MNPAMOYTOJIbHHKA, SBISIOLIETOCS
0011e# 4acThio (MepeceueHNeM) ABYX MPSIMOYTOIbHUKOB.

Hamncats nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3padOTaHHbBIE JJIEMEHTHI Kilacca.

Bapunant 8

CocTaBuTh ONUCaHMWE Kiacca AN NpeAcTaBiIeHUs NaTbl. IIpeaycMOTpeTh BO3MOMKHOCTH YCTAaHOBKU JaThl U
W3MEHEHHsI €€ OTHENBHBIX IoJIel (ToJ, MecAll, IeHb) C MPOBEPKOH JOMYCTHMOCTH BBOAMMBIX 3HaueHHWil. B ciyuae
HEJIONyCTUMBIX 3Ha4deHWil moneill BbhIOpackiBaloTcs HCKiIroueHus. Co3gaTh METONbl M3MEHEHHs JaThl Ha 3aJlaHHOE
KOJINYECTBO JHEW, MECALEB H JIET.

Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padOTaHHbIE JJIEMEHTHI Kilacca.

BapuanTt 9

CocTtaBuTh ONUCAHKE KJacca Jis MpeJcTaBIeHUs BpeMeHu. [IpeaycMoTpeTs BO3MOXKHOCTY YCTAHOBKY BPEMEHU U
W3MEHEHHS €T0 OTHACNbHBIX MOoJeil (4ac, MUHYTa, CEKyHJa) ¢ MPOBEPKOH JOMyCTUMOCTH BBOJMMBIX 3HAa4eHUH. B cimydae
HEJIONYCTUMBIX 3HAu€HWH I0Jiel BbIOpachiBaloTCst McKioueHus. Co3JaTh METOAbl M3MEHEHHs BPEMEHM Ha 3aJaHHOe
KOJINYECTBO YaCOB, MUHYT U CEKYH]I.

Hanucate nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padoTaHHbIE 2JIEMEHTHI Kilacca.

Bapuant 10

CoCTaBUTH ONHMCAHUE KITacca MHOTO4NIeHa BUaa ax? + bx + c. TIpeycMOTPETh METOIBI, PEATU3Y IOIIHE:

o BBIYHCIICHUE 3HAYCHUSI MHOTOYJICHA JUIS 33/JaHHOTO apTyMEHTa;

o OIEpaIMIOo CJIOXKEHHs, BBIYUTAHHS M YMHOXKEHHS MHOTOWIEHOB C IOJyYE€HHEM HOBOIO OOBEeKTa-
MHOTOYJICHA;

o BBIBOJ] HA 3KpaH ONHMCAaHUS MHOTOUJICHA.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3pabOTaHHbBIE JJIEMEHTHI Kilacca.

Bapuanr 11

Omucatp Kiacc, IPEICTABISIONINN TPEYTONbHUK. [IpeaycMOTpeTh METOABI I CO3/1aHU OOBEKTOB, BHIYNCICHHUS
IUIOINAAN, MEepuMeTpa M TOUYKU IepeceueHus MeauaH. OmucaTh CBOMCTBa A/ MOJy4EHHUS COCTOSHHUS oObekTa. [Ipm
HEBO3MOXHOCTH ITOCTPOEHHS TPEYTOJIbHUKA BHIOPACKIBACTCS HCKIFOUCHHE.

Hamnmcats nporpaMmy, JeMOHCTPHUPYIOIIYIO BCe pa3paboTaHHBIE DJIEMEHTHI Kiacca.

BapuanT 12

Omnwucats Kkiacc, mpeacraBigoommil kpyr. IlpemycmoTpers MeTonsl IIs CO3MaHUS OOBEKTOB, BBIUMCICHHUS
VIO KPYyTa, UIMHBI OKPY>KHOCTH W HPOBEPKH TOIAJaHWs 3aJaHHOW TOYKM BHYTph Kpyra. Ommcarh CBOMCTBa Ui
MOJIyYeHHSI COCTOSHUS 0OBEKTA.

Hanncats nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3padOTaHHbIE JJIEMEHTHI Kilacca.

Bapnant 13



Omnucatp Kiacc i padOThl CO CTPOKOH, IMO3BOJIAIOIIEH XPAHUTh TOJIBKO JBOWYHOE YHCIIO W BBIIOJHATH C HUM
apudmMeTndeckue omnepanud. lIpexycMOTpeTh WHHIHANHA3AIWI0 C IPOBEPKOH OMyCTHMOCTH 3HaueHWd. B ciyuae
HEJIOIYyCTHUMBIX 3HAaUE€HHH BHIOPACHIBAIOTCS MCKIIFOUSHHUSI.

Hanmcats mporpamMmy, ZeMOHCTPHPYIOIIYIO BCE pa3padOTaHHBIE JIIEMEHTHI Kilacca.

Bapuanr 14

Omnmcats Kiacc Ipodei — paIioHABHBIX YUCETI, ABIISIOMINXCS OTHOIIEHHEM IBYX HelbIX yrcel. [Ipenycmorpers
METO/IbI CJIOKEHHUS, BBIYUTAHUS, YMHOXKEHHS U AETICHUS APOOEi.

Hanmcats mporpamMmy, JeMOHCTPUPYIOMIYIO BCE pa3padOTaHHBIE JIIEMEHTHI Kilacca.

Bapnant 15

Omnmcate Kiace «daitim», coaep amii cBeJeHns o0 MMEHH, JaTe co3maHus u anuHe (aiima. [Ipemycmorpers
MHULUAIA3AIMI0 C IIPOBEPKOM JOIyCTUMOCTHM 3HaueHUM 1nojed. B ciydae HeNOMyCTUMBIX 3HA4CHMU MOJEH
BEIOpachIBaroTCs UCKMoueHns. OmmcaTh MeToq noOaBieHUs WH(OpMAIMKA B KOHEI (aifyla U CBOWCTBA IS MOIYUYCHHUS
COCTOsIHUS (haiina.

Hammcats mporpaMmmy, IeMOHCTPHPYIOMIYIO BCEe pa3padOTaHHEIEC JIIEMEHTHI Kilacca.

Bapnant 16

OnucaTh KJIaCcC «KOMHaTa», COAEpXallluid CBEJACHHUS O METpa)ke, BHICOTE IOTOJKOB M KOJIMYECTBE OKOH.
IIpenycMoTpeTh MHULIMAIM3ALMIO C MPOBEPKOM JOMYCTMMOCTH 3HA4e€HHWI mojeid. B ciyuae HeaomycTUMBIX 3HaAYeHUH
moJie BHIOpachIBalOTCA HUCKIIOUeHHA. OmucaTh METOIBl BBIYHCICHUS IUIOMIATA W O00beMa KOMHATHI M CBOWCTBA JUIA
MTOJTyYeHHSI COCTOSHUS OOBEKTA.

Hammcats mporpaMmy, JeMOHCTPUPYIOMIYIO BCE pa3padOTaHHEIC JIIEMEHTHI Kilacca.

Bapnant 17

Omnucare Kiacc, NPEICTABISAIONIMN HeIWHEHHOe ypaBHeHHe Buaa ax — cos(x) = 0. Omucate MeTO,
BBIYHCIIAIONIMI PELIeHHe 3TOT0 YPaBHEHUs Ha 33/JlaHHOM HHTepBajle METOJOM JeJieHus momoiaM (cM. pasmen «Llukm c
mapameTpoM for») m BEIOpACHIBAIONINI HMCKIIOYEHHE B CIIy4ae OTCYTCTBUS KOpHS. OmmcaTh CBOMCTBA IS IMONyYCHHS
COCTOSIHHSI OOBEKTA.

Hanmcats mporpamMmy, ZeMOHCTPHPYIOMIYIO BCEe pa3padOTaHHBIEC HIIEMEHTHI Kilacca.

Bapuanr 18

Onucath Kiacc, MHPeACTABIAIONMI KBagpaTHoe ypaBHeHue Buaa ax?+ bx+c = 0. Onucath MeToOS,
BEIUMCIIIONINNA peIIeHNe 3TOTO YpaBHEHWS W BHIOPACHIBAIOIIMI HCKITIOYEHHWE B CIlydae OTCYTCTBHUS KopHeil. OmmcaTh
CBOMCTBA JUIS TIOJIyYEHHUS] COCTOSIHUSI OOBEKTA.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE JIIEMEHTHI Kilacca.

Bapunant 19

OmnmcaTh KIIacC «IpOoIeccopy, COAep KalIuii CBEICHIs, O MapKe, TAKTOBOW 4acToTe, 00beMe K3IIa U CTOMMOCTH.
IIpengycMOTpeTh MHUIMATU3AIMIO C MPOBEPKON JOMYCTUMOCTH 3HadeHuil mojeil. B ciaydae HenomycTUMBIX 3HaYeHH
moJiel BEIOpachIBaroTCs UCKIodeHuss. OmrcaTh CBOMCTBA IS TTOyYEHHS COCTOSIHHS 00BEKTA.

Onucatp KJIacc «MaTepuHCKas IIIaTay, BKIIOYAONIMN KI1acC «IpPOLEccop» U 00beM yCTaHOBJICHHOW ONepaTHBHON
mamata. [IpenycMoTpeTh WHUIMAIH3AIHAI0 C TPOBEPKOW TOMMyCTUMOCTH 3HAUYEeHUH MO oO0beMa mamsaTtH. B cimywae
HEIOIyCTUMBIX 3HaUEHHUH Mo BeIOpackiBaeTca UCKMoyeHne. OnucaTh CBOMCTBA AT MOJIyYEHHs COCTOSIHUSA O0BEKTA.

Hanucats nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3padOTaHHbBIE HJICMEHTHI KIIAaCCOB.

JlabopaTopHasi pabora 5. OqHOMepHbIe MACCHBBI

3ananue.
B 0o1HOMEpPHOM MacCHUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX AIIEMEHTOB, BEIYUCIIHTh:
D CyMMy MOJIOXKHUTCIIbHBIX 3JICMCHTOB MaCCHBA,
a MPOU3BEICHHE 3JEMEHTOB MAacCHBA, PACIOJIO0KEHHBIX MEXIY MAKCHMAIBHBIM [0 MOMAYJIIO U

MHHHMAJIBHBIM [10 MOJIYJIIO 3JIEMCHTaMH.
YHopsago9uTh 3IEMEHTH MACCUBA TT0 YOBIBAHHIO.
Bapuanmut 3adanuii:
Bapuanr 1
B o1HOMEpPHOM MacCUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX AIEMEHTOB, BEIYHCIIHTh!
U cymMy oTpHIaTENIbHBIX 3JIEMEHTOB MACcCHBA,
U npousBeneHue 3JEMEHTOB MacCHBA, PACTIONOKCHHBIX MEKITy MAKCHMAIBHBIM U MHUHUMAJIBHBIM 3JIEMEHTAMH.



YHopsagouuTh 3IEMEHTH MACCHBA 110 BO3PACTAHUIO.

Bapuant 2

B oHOMEpHOM MacCHUBe, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:
U npousBesieHHe MOIOKHUTENBHBIX AIEMEHTOB MaCcCHBa,
U cymMy 3JI€EMEHTOB MAacCHBA, PACIIOI0KEHHBIX 0 MUHHMAIBHOTO 3JIEMEHTA.

YHOPHHO‘-II/ITB II0 BO3paCTaHUIO OTHACIBHO J3JIEMEHTHI, CTOAIINE Ha YETHBIX MECTaX, U DJIEMEHTHI, CTOSAIMINE Ha
HCUYCTHBIX MCCTax.

Bapuanr 3
B oHOMEpHOM MacCHUBE, COCTOSIIEM U3 N [[EIIOUUCIICHHBIX DJIEMEHTOB, BEIYUCIIUTh:

U npousBesieHre 3€MEHTOB MAaCCHBA C YSTHBIMH HOMEPAMH;

O cymMy 3JIEMEHTOB MAacCHBA, PACIIONIOKEHHBIX MEKTY MMEPBBIM M MOCIIEAHNUM HYJIEBBIMHU 3JIEMEHTAMHU.
IIpeoOpa3zoBaTh MACCUB TAKUM 00pa30M, YTOOBI CHAYAIIA PACIIONATAIUCH BCE MMOJOKUTEIbHBIC DIEMEHTHI, 8 TOTOM

— BCE OTpHUIATEIbHBIC (3IEMEHTBI, PABHBIC HYJII0, CYMTATh MMOJOKUTEIHHBIMHE).
Bapuanr 4
B omHOMEpHOM MacCHBE, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:

U cymMy 35IeMEHTOB MacCHBa C HEYETHBIMH HOMEPaMHU;

O cymMy 3JIeMEHTOB MacCHBA, PACIIONIOKEHHBIX MEKTY MEPBBIM M MOCIIEAHNUM OTPUIATEILHBIMU dJIEMEHTAMH.
CxaTh MaccuB, yIAJIUB U3 HETO BCE DIIEMEHTHI, MO/IYJIb KOTOPBIX HE MMPEBBIIIAET CAUHHUILY.
OcBoOOaMBIIMECS B KOHIIE MAaCCHBA 3JIEMEHTHI 3aIllOJIHUTH HYJISMHU.

Bapuant 5
B 01HOMEpPHOM MacCHBE, COCTOSIIEM U3 N BEIIIECTBCHHBIX 3JICMEHTOB, BEIYUCIIUTD:
U MaxkcUMaILHEIN DJIEMEHT MacCHBa;
O cymMMy 2JIEMEHTOB MacCHBA, PACIIONIOKEHHBIX J0 MOCIEIHETO TTOJIOKHUTEIBLHOTO IIEMEHTA.
CxaTh MacCHB, VAaJWB W3 HErO BCE OJJICMCHTBHI, MOIYJbh KOTOPBIX HAXOJWTCA B UWHTEpBane [a, b].
OcCBOOOIMBIIIHECS B KOHIIE MACCHBA 3JICMEHTBI 3aII0JHUTh HY/ISIMH.
Bapnant 6
B 01HOMEpPHOM MacCHBE, COCTOSIIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIIUTD:
U MMHMMAILHBINA DJIEMEHT MACCHUBA;
U cymMy DIeMEHTOB MacCHBa, PACIIOIOKEHHBIX MEKITY TIEPBBIM M TIOCIEAHNUM TIOJIOKUTEIEHBIMHA DJIEMEHTaMH.

Hpeo6pa3OBaTL MacCCUB TaKUM o6pa30M, 4TOOBI CHAYaIa pacnojarajincb BCC 3JIEMCHTBI, PaABHBIC HYJIIO, 4 TIOTOM
— BCC OCTaJIbHBIC.

Bapuaur 7
B omHOMEpHOM MaccHBe, COCTOSIIEM U3 N LEIOYUCIEHHBIX 3JIEMEHTOB, BEIYUCIUTD:

U  HOMep MakCHMAIIBHOTO JIEMEHTA MACCHBA,;

U npousBeneHue 3JEMEHTOB MacCHBa, PACIIONIOKESHHBIX MEK/TY IIEPBBIM U BTOPBIM HYJIEBBIMH DJIEMEHTAMH.
ITpeobpa3zoBaTh MaccUB TaKUM 00pa30M, YTOOBI B NIEPBOIl €ro MOJOBHHE PACIOIaraluch 3JIEMEHTHI, CTOSBIINE B

HEYETHBIX MO3HIUAX, @ BO BTOPOH MOJIOBUHE — 3JIEMEHTHI, CTOSIBIIUE B YETHBIX MO3ULMAX.
Bapuant 8
B omHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 2JIEMEHTOB, BBIYHCIUTH:

U HOMep MHHHMAIBHOTO JJIEMEHTA MACCHBA,

U cymMy 25IeMEHTOB MacCHBa, PACIIONOKEHHBIX MEXKIY MEPBBIM U BTOPHIM OTPULIATEIEHBIMHU JIEMEHTAMU.
ITpeobpa3zoBaTh MaccUB TakMM 00pa3oM, YTOOBI CHayala pacloarajich BCE 3JIEMEHTHI, MOIYIb KOTOPBIX He

MPEBBIIAET €AUHULLY, @ TIOTOM — BCE OCTaJbHEIE.
BapuanTt 9
B onHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIUTh:

U MakcHManbHbIH 0 MO0 DJICMCHT MacCHBa,;

U cymMy 35IeMEHTOB MacCHBa, PACIIONOKEHHBIX MEXKIY MEPBBHIM U BTOPBIM MOJIOKHUTEIBHBIMH 3JIEMEHTAMH.
ITpeo6pazoBaTh MaccuB TaKUM 00Pa30M, YTOOBI JJIEMEHTHI, PaBHBIE HYIIIO, PACTIONAraliCh IOCIE BCEX OCTAIbHBIX.
Bapunant 10
B omHOMEpHOM MaccHBe, COCTOAIIEM M3 N [EOYUCICHHBIX JIEMEHTOB, BEIYUCIUTD:

U MUHUMANBHBINA IO MOAYJIIO YJICMEHT MacCHBa,;

U cymmy Mozyieii 21eMEHTOB MacCHBa, PACIIOIOKEHHBIX MOCIE TIEPBOTO JIEMEHTA, PABHOTO HYJIIO.



IIpeobpa3oBath MaccuB TakuM 00pa3oM, YTOOBI B MIEPBOIl €ro MOJIOBHHE PACIOIATAINCH 3JICMEHTHI, CTOSBIIUC B
YETHBIX MO3UIIHSIX, & BO BTOPOH MOJIOBUHE — HIIEMEHTHI, CTOSBIINE B HEYETHBIX TTOZUIIHSX.
BapuanTt 11
B onHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUUCIIHUTD:
U HOMep MHHUMAJILHOTO MO MOJIYJIIO SJIEMEHTa MacCHBa;
U cymmy MoayJiei 311eMeHTOB MacCHBa, PACIION0KEHHBIX TOCTIe IEPBOr0 OTPHUILIATEIBHOIO 3JIEMEHTA.
CxaTh MacCUB, YJallMB W3 HETO BCE JJIEMCHTHI, BEJIWYMHA KOTOPBIX HAXOIWTCA B WHTepBaje [a, b].
OcBoboauBIIHECS B KOHIIE MACCHBA 3JIEMEHTHI 3alIOJTHUTH HYJISIMH.
Bapuanr 12
B omHOMEpHOM MaccUBe, COCTOSAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIUTD:
O HOMep MakKCHMAJIbHOTO MO MOJIYJIO DJIEMEHTA MACCHBA;
U cymMy 35IeMEHTOB MacCHBa, PACHONIOKEHHBIX MOCIIE TIEPBOTO MOJIOKUTEIBHOTO dJIEMEHTA.
IIpeoOpa3oBaTh MacCHB TakKUM 00pa30M, YTOOBI CHayasia PacloJiarajnch BCE 3JICMEHTHI, I1ejas 4acTh KOTOPBIX
JISKUT B HHTEpBaJE [a,b], a MOTOM — BCE OCTaIbHBIC.
BapuanT 13
B omHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIUTD:
O KonM4ecTBO 3JIEMEHTOB MAaCCHBA, JISKANUX B qUana3oHe ot A 10 B;
U cymMy 35IeMEHTOB MacCHBA, PACIIONIOKEHHBIX MOCIIE MAKCUMATIBHOTO 3JIEMEHTA.
YTopsa0uuTh 3IEMEHTH MAaCCUBA TI0 yOBIBAHUIO MOTyJICH.
Bapuanr 14
B OAHOMECPHOM MACCUBE, COCTOAIIEM M3 N BEHICCTBCHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U KoJMYeCTBO IEMEHTOB MAacCHBA, PABHBIX HYJIIO;
O cymMy 3JIEMEHTOB MacCHBA, PACIIONIOKEHHBIX MTOCIIE MUHUMAJIbHOTO 2JIEMEHTA.
YHOpSITOYUTH HIIEMEHTHI MACCHBA IO BO3PACTAHHIO MOJTYJICH.
Bapuanr 15
B omHOMEpHOM MacCHBE, COCTOSIIEM U3 N BEIICCTBCHHBIX 3JICMEHTOB, BHIYHCIIHUTH:
O  KoIM4ecTBO 3IIEMEHTOB MacchBa, 6onbpmux C;
U mnpoussejeHue 37IEMEHTOB MaCCHBA, PACIIOI0KEHHBIX MOCIE MAKCUMAIIBHOTO 10 MOJIYJIIO DJIEMEHTA.
[Ipeobpa3oBaTs MacCHB TaKUM 00pa30M, YTOOBI CHavYalla Paclojaraiuch BCE OTPHIATENEHBIC JIEMEHTHI, a TIOTOM
— BCE MOJIOKUTEILHBIC (3JIEMEHTHI, PABHBIC HYITI0, CYUTATH ITOJIOKUTCIEHBIMU).
Bapuant 16
B oHOMEpHOM MacCHBE, COCTOSIIEM U3 N BEIISCTBCHHBIX 3JICMCHTOB, BBIYHCIIHUTE:
U  KOJIMYECTBO OTPULIATEIBHBIX AIEMEHTOB MAaCCHBA;
D CyMMYy MOﬂyﬂeﬁ 3JIEMCHTOB MacCCHBa, paCOJIOKCHHBIX IMMOCJIC MUHUMAJILBHOI'O 110 MOAYJIIO 3JICMCHTA.
3aMeHUTh BCE OTpHIATEIBHBIC JJIEMEHTH MacCHBa WX KBaJpaTaMHd W YIOPSIOYUTH DJIEMEHTH MaccHBa IIO
BO3PACTaHHUIO.
Bapuant 17
B OIHOMCPHOM MACCHUBEC, COCTOAIIEM U3 N HECJIOUYUCICHHBIX 3JIECMCHTOB, BEIYUCINTD!:
U  KOJIMYECTBO MOIOKHUTEIHHBIX JIEMEHTOB MACCHBA;
U cymMy 3JIEMEHTOB MacCHBA, PACIIONIOKEHHBIX MTOCIIE TIOCIETHETO 3JIEMEHTA, PABHOTO HYJTIO.
[Ipeobpa3oBaTe MacCHB TaKUM 00pa30M, YTOOBI CHaYalla PacIoIaraich BCe JIEMEHTHI, [eNlas YacTh KOTOPBIX HE
MPEBLIIACT €AMHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.
BapuanT 18
B OIHOMCPHOM MACCUBE, COCTOAIIEM 13 N BEHICCTBCHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U koJM4ecTBO 3JEMEHTOB MaccHBa, MeHbINUX C;
O cymMy LensiX 4acTel 3JEMEHTOB MacCHBA, PACIIOIOKEHHBIX TOCIE MOCIEAHETO0 OTPUIATENLHOTO DIIEMEHTA.
[IpeoOpa3oBath MaccHB TakuM O0pa3oM, YTOOBI CHavajga pacIoONIarajiCh BCE JJIEMCHTHI, OTIHYAIOIIAECS OT
MaKCHMaJbHOro He 6osiee yeM Ha 20%, a TOTOM — BCE€ OCTAJILHBIE.
Bapuant 19

B OJHOMEPHOM MACCHUBE, COCTOALIEM M3 N BEHICCTBCHHBIX 3JICMECHTOB, BBIYUCINTD:
a MPpOU3BEACHUC OTPULIATCIIbHBIX 3JICMCHTOB MAaCCHUBA;

a CYMMY HOJIOKHUTCIIbHBIX 3JIECMCHTOB MAaCCHBa, PACHOJIOKCHHBIX 1O MAKCUMAJIbHOT'O 3JICMCHTA.
H3meHuTh NOPAAOK CJICAOBaHUA 3JIEMCHTOB B MaCCUBE Ha O6paTHLIfI.



JlaGopaTopHasi paGoTa 6. [IByMepHble MaCCHBBI
3ananue.
Hana mnpsimoyrompHas Marpuna. OmnpeneinuTh cpenHee apu(METHUECKOE €€ JJIEMEHTOB W KOJIMYECTBO
TIOJIOKUTETBHBIX 3JIEMEHTOB B KaXK/IOH CTpOKE.
Bapuanmur 3a0anuii:
Bapuant 1
Jlana nienouncieHHas NIpsMoyroybHas MaTpuna. OnpeneauThb:
U KkonM4ecTBO CTPOK, HE COJEPIKAIINX HU OJJHOTO HYJIEBOTO 3JICMEHTA,;
U makcuManbHOE M3 YHCEN, BCTPEUYAMOUINXCS B 33JJaHHOM MaTpHIle 60Jiee OHOTO pasa.
Bapuanr 2
[aHa niesouncieHHas npsiMoyroyibHas MaTpuna. OnpeneauTs KOJIHYeCTBO CTONIOIOB, HE COJEPIKAIIUX HU OJHOTO
HYJICBOTO DIICMEHTA.
XapakTEepUCTUKON CTPOKU LEJIOYMCICHHOW MATPUIBI Ha30BEM CYMMY €€ IOJIO)KUTENBbHBIX UETHBIX JJIEMEHTOB.
[epecTaBisist CTPOKH 3aJaHHOH MATPUIIBI, PACTIONIOKUTH UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
Bapnant 3
Jlana nienoyucieHHas IpsMOYToIbHas MaTpula. OmpeneuTh:
U  kommvecTBO CTOJOIIOB, COMEPIKAIIMX XOTS OBl OJMH HYJIEBOW JIEMEHT;
U HOMep CTPOKHU, B KOTOPOM HAXOIUTCS caMas JJTHHHAS CEPHsl OJJHHAKOBBIX 3JIEMEHTOB.
Bapuant 4
Jlana nenoyucineHHas KBaapaTHast MaTpua. OnpeaenuTh:
D MMPOU3BEACHUEC DJIEMEHTOB B TEX CTPOKAX, KOTOPBIC HE COACPKAT OTPHUIATCIBHBIX 3JIEMEHTOB,
U MakcuMyM Cpeau CyMM 3JIEMEHTOB JHAroHajel, napauieibHbIX TJIABHOW THATOHATA MATPHIIBL.
Bapuant 5
Jlana nienmoyucieHHas KBaapaTHast MaTpuia. OnpeaenuTh:
U cymMy BIIeMEHTOB B T€X CTOJIOIAX, KOTOPBIC HE COMEPIKAT OTPHIATEIIBHBIX JIIEMCHTOB;
U MHHHMYM Cpeau CyMM MOJYJICH 3JIEeMEHTOB JHArOHaNEH, MapauIe/bHbIX TTOO0YHOMN TUaroHa Il MaTPUIIBL.
Bapuanr 6
JlaHa rienoyucieHHas IpsMOyroyibHas Matpuia. OnpeaenuTh:
O cymMy DIIeMEHTOB B T€X CTPOKAX, KOTOPBIE COAEP AT XOTs OBI OJIHH OTPHUIATEIHHBIN DIICMEHT;
U HOMepa CTPOK U CTONOIOB BCEX CEIOBBIX TOUCK MATPHIIBL.
NPUMEYAHHUE
Marpuna A UMeeT ceuIoByI0 TOUKy A;;,eCii A;; ABJIAETCA MUHUMAJIBHBIM JJIEMEHTOM B i-i CTPOKE M MaKCHMallbHBIM — B
j-M cromore.
Bapuant 7
Jlnst 3amaHHON MaTpHIbl pa3MepoM 8 X 8 HalWTH Takue K, mpu KOTOPHIX K-S CTpOKa MaTpHIIBI COBMANAET C K-M
CTOJIOIIOM.
Haiitu cyMMy 271eMEHTOB B T€X CTPOKax, KOTOPBIE COJEPIKAT XOTS ObI OJIMH OTPULATEIILHBII JJICMEHT.
Bapuanr 8
XapaKTepuCTHKOM CTONOIA HENOYNCICHHOW MaTpHIbl HA30BEM CyMMY MOJYJIEH €r0 OTPUIATENIBHBIX HEYEeTHBIX
anmeMeHTOoB. [lepecTaBisis cTOIOIB! 3a7aHHOW MATPHIIBI, PACIIONOKHUTE UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
Haiitu cymMMy 371€MEHTOB B T€X CTOJIOLaX, KOTOPBIE COAEPKAT XOTSI OBl OJJUH OTPULIATENILHBIN 2JIEMEHT.
BapuanTt 9
Cocensamu semMeHTa A;; B MaTpULe HA30BEM SJIEMEHTBI Ay, Tae i — 1 < k<i+1,j-1<I<j+1,(kD=#
(i,7). Onepanus criiaXuMBaHUs MAaTPHIEI Ja€T HOBYK) MATPHUILY TOTO K& pa3Mepa, KaXKAbIA dJIEMCHT KOTOPOH MOTyY4aeTcs
KaK cpefHee apu(pMETHIeCKOe HMEIOIIUXCS COCEIEeH COOTBETCTBYIOIIErO AJIEMEHTAa HCXOAHOW MaTpuilsl. IlocTpouTtsh
pe3yIbTaT CTIIAXUBAHUS 33/JaHHON BEIIECTBEHHOW MaTpHUIIBI pazmMepoM 10 X 10.
B crnakeHHOM MaTpulie HAUTH CYMMY MOJYJIEH 3JIEMEHTOB, PACIIONOKEHHBIX HUXKE IJIaBHOM JUaroHaJu.
Bapuant 10
DONeMeHT MaTpHIBl HA3BIBACTCS JIOKATBHBIM MHHHMYMOM, €CIIH OH CTPOT'O MEHBIIE BCEX MMCEIOIIUXCS y HEro
coceneil (ormpezereHNe COCEAHUX DJIEMEHTOB cM. B BapuanTe 9). IlogcumTarh KOJMYECTBO JIOKAJIBHBIX MHHHMYMOB
3aaHHoM MaTpuibl pazmepom 10 X 10.



Haiitu cymMy Moayelt 371eMEHTOB, pacIOIOXKEHHBIX BBIIIE T1aBHOM JUAaroHaNH.
BapuanT 11
KoaduumenTsl cucTteMbl JMHEWHBIX ypaBHEHMH 3aJaHbl B BUJE INPSIMOYToibHOW Marpuipl. C MOMOLIBIO
JIOIYCTHMBIX IPe0Opa30BaHUN MPUBECTH CUCTEMY K TPEYTOJIBHOMY BHIY.
Haiitu xonm4uecTBo CTpOK, cpenHee apupMeTHIECKOe 3JIEMEHTOB KOTOPBIX MEHBIIIE 33/JaHHOM BEJIMUUHEL.
Bapuant 12
YIIOTHHUTH 33JJaHHYI0 MaTPUILy, yIaJIsisl U3 HEe CTPOKH U CTOJIOIBI, 3aII0JTHEHHBIE HYJISIMH.
Hatiti HOMep miepBoii U3 CTPOK, COEPIKAIINX XOTS OBl OJTUH MTOJIOKUTEIIHHEIH AIIEMEHT.
Bapnant 13
OcymecTBUTh NUKINYECKUH CIABHUI 3JIEMEHTOB IPSMOYTOJIFHON MAaTpHUIIBI Ha N 3JIEMEHTOB BIPAaBO WM BHH3 (B
3aBUCHMOCTH OT BBEJICHHOT'O PEKUMa), N MOXKET OBITh OOJIbIIIE KOJINYECTBA 3JIEMEHTOB B CTPOKE MJIM CTOJIOLE.
Bapuant 14
OcyImecTBUTh MUKIMYECKHI COBHUT JIEMEHTOB KBaApaTHON MaTpHubl pasMepoM M X N BmpaBo Ha k aimemeHTOB
TaKUM 00pa3oM: 3JIEMEHTHI MEPBOW CTPOKU CIBUTAIOTCS B MOCIEAHUI CTOJOEI CBEpPXY BHU3, U3 HErO — B IMOCJICIHIONO
CTPOKYy CIIpaBa HalleBO, M3 Hee — B IEPBBIA CTOJIOCI] CHHM3Y BBEpX, U3 HETO — B IIEPBYIO CTPOKY; JUIS OCTaJIbHBIX
3JIEMEHTOB — AHAJIOTHYHO.
BapuanT 15
Jlana nienoyucieHHas npaMoyroibHas Marpuna. Onpenenuts HoMep IepBOro U3 CTOJIOIOB, COASPKAILIIX XOTS OB
OJIMH HYJIEBOH 3JIEMEHT.
XapaKTepHCTHKOﬁ CTPOKH HGHO‘IHCHGHHOﬁ MaTpulbl Ha30BEM CYMMY €€ OTPHUATCIBHBIX YETHBIX J3JIEMCHTOB.
[epecraBisisi cTPOKH 331aHHOI MaTPHILIBI, PACIIONI0XUTh UX B COOTBETCTBUH C YOBIBAHUEM XapAKTCPUCTHK.
Bapuanr 16
YHopsanouuTs CTPOKU LEIOUYUCICHHOH NPsIMOYTOIbHON MAaTpHIbl MO BO3PACTAHHMIO KOIMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaX0l CTPOKE.
Haiitn HOMep nepBOro 13 CTOJIOLOB, HE COAEPKALIMX HI OJTHOIO OTPHULATEILHOTO 3JIEMEHTA.
Bapuanr 17
ITyTem mepecTaHOBKH DJIEMEHTOB KBaJIPpaTHON BEIIECTBEHHOW MaTPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMAaJbHBIH
9JIEMEHT HaXOJMJICS B JIEBOM BEPXHEM YIIIy, CICIYIOMIN 110 BEIMYNHE — B IO3ULNH (2, 2), CIeAYIONIMH 1O BEJINUNHE —
B mo3uiuu (3, 3) ¥ T. 1., 3aMOJIHUB TAaKUM 00pa30oM BCIO TIaBHYIO THArOHalb.
Haiitu HoMep nepBoil U3 CTPOK, HE COAEPKAIIUX HA OJHOTO TOJ0XKUTEJIBHOTO AJIEMEHTA.
Bapuanr 18
JlaHa nienouncieHHas NIpssMOyroybHas Matpuna. OnpenenuTs:
U KOIHM4ecTBO CTPOK, COASPIKALIUX XOTs OBl OJMH HYJIEBOU JJIEMEHT;
U HoMmep cTonbIla, B KOTOPOM HAXOMTCS caMasi [UTHHHAS CEPUs OJMHAKOBBIX JIEMEHTOB.
Bapuanur 19
Jlana nienouncneHHas kBajgpaTHas MaTpunia. OnpenenuTs:
U cymMy 27eMEHTOB B T€X CTPOKAX, KOTOPBIE HE COICPIKAT OTPULATEIILHBIX JIEMEHTOB;
D MHUHUMYM CpE€U CYMM 3JIEMCHTOB zmaronanei&, napaJljICJIbHbIX TJIaBHOM AuaroHajan MaTpulbl.
Bapuanr 20
JlaHa nienoyucieHHas NIpsAMOyroyibHas Matpuua. OnpenenuThb:
U  KOnMYecTBO OTPHLATENBHBIX HJIECMEHTOB B TEX CTPOKAX, KOTOPBIC COJACPHKAT XOTS OBl OMUH HyJICBOU JJIEMEHT;
U HOMepa CTPOK U CTONOIIOB BCEX CEUTOBBIX TOUCK MATPHIIBL.

INPUMEYAHUE

Marpunia A uMeeT cemioBylo TOUKy Ajj,ecnmu A;j SBISETCH MHUHMMAIBHBIM DIIEMEHTOM B i-i CTpOKe H
MaKCHMAaJIbHBIM — B j-M CTOJIOIIE.

JlaGopaTopHas pa6ora 7. CTpoku

3ananue.

Hammcates mporpamMmy, KOTOpasi CYMTHIBACT TEKCT W3 (ailla M BBIBOAWT Ha JKPaH TOJBKO MPEHATIOKCHHS,
coJieprKalrie BBEJCHHOE C KJIaBHATYPHI CIIOBO.
Bapuanmul 3a0anuii:

Bapuant 1



Hanucate nporpaMmy, KOTOpasi CHMUTBIBAET U3 TEKCTOBOTO (paiiyla TpM NPEUIOKEHUSI M BBIBOJUT MX B 00paTHOM
TOPSIIKE.

Bapuanr 2

Hamncate mporpamMmy, KOTOpasi CUMTBIBAET TEKCT W3 (paiiia W BBIBOAWT Ha DKpaH MPEIUIOKCHHUS, COAEpIKalie
MaKCHMaJIbHOE KOJINYECTBO 3HAKOB MYHKTYallHH.

Bapuant 3

Hanucate nporpammy, KOTopasi CYMTBHIBAET TEKCT U3 (aiiia W BBIBOIUT Ha SKPaH TOJNBKO CTPOKH, COZIEpIKalle
JIBy3HaUHbBIC YHCIIA.

Bapuanr 4

Hamncate mporpaMmy, KOTOpasi CUYHMTBIBAET AaHIIIMHCKWME TekcT w3 ¢ailma W BBHIBOAWT HA SKpaH CJOBa,
HAYMHAIOIINECS C IIACHBIX OYKB.

Bapuant 5

Hamnucath nmporpammy, KOTOpasi CHMTHIBAET TEKCT U3 (haiiaa U BEIBOAUT €ro Ha 9KPaH, MEHsII MECTaMH KaXk/Ible J1Ba
COCEJTHHX CIIOBA.

Bapnanr 6

Hamncare mporpammy, KOTOpasi CUMTHIBa€T TeKCT M3 (paila M BBIBOJUT HA HKpaH TOJNBKO IPEUIOKEHHUS, HE
coJieprKallie 3amsThIX.

Bapuant 7

Hanucate mporpamMmy, KOTOpasi CYUTHIBAET TEKCT U3 (ailiia 1 ONpeessieT, CKOJIbKO B HEM CJIOB, COCTOSIIINX HE
OoJiee YeM H3 YeThIpeX OYKB.

Bapunanr 8

Hanuncare mporpaMmy, KOTOpas CUMTHIBae€T TEKCT M3 (aia M BBIBOAWT HA 3KpaH TOJIBKO IMTAaThl, TO €CTb
MIPEUIOKEHUS], 3aKITIOYEHHBIE B KaBBIUKH.

Bapuant 9

Hamucate mporpaMmy, KOTOpasi CUMTBIBACT TEKCT W3 (hailla M BBIBOAMT HA JKPaH TOJBKO IPEIJIOKCHUS,
COCTOSIIIUE U3 3aJAHHOTO KOJIMYECTBA CIIOB.

Bapuanr 10

Hanucare nporpamMMmy, KoTopas CUNTHIBAET aHTJIMHUCKUHM TEKCT M3 (aina M BBHIBOAUT Ha DKpaH CJIOBA TEKCTa,
HaYMHAIOIINECS M OKAHIMBAIOIINECS HA TITaCHBIE OYKBBI.

Bapuant 11

Hanncats nporpamMMy, KOTOpasi CHMTBHIBAET TEKCT U3 (paiina U BRIBOAUT HA YKPaH TOJBKO CTPOKHU, HE COZIEpIKaIIie
JIBY3HAYHBIX YUCEIL.

Bapuanr 12

Hanucare mporpaMmy, KOTOpasi CUMTHIBA€T TEKCT W3 (ailla M BBIBOAMT HA DKPaH TOJBKO IPEJIOKECHUS,
HaYMHAIOIINECS C TUPE, epe]] KOTOPBIM MOTYT HaXOAUTHCS TOJIBKO MPOOETbHBIE CHMBOJIBI.

Bapnant 13

Hamncate mporpammy, KOTOpasi CUMTHIBACT AHTIMHCKMH TEKCT M3 (aiiyla ¥ BBIBOAWT €r0 Ha JKpaH, 3aMEHHB
MPONUCHOM KaXKIYIO NEPBYIO OYKBY CIIOB, HAUMHAIOLIUXCS C TJIACHOW OYKBBI.

Bapuant 14

Hamnucate nporpammy, KOTOpasi CYMTHIBAET TEKCT U3 (aiiia U BEIBOAUT €ro Ha dKpaH, 3ameHuB 1u¢psl ot 0 10 9
CIIOBAMH «HOJIB», KOIHHY, ..., «IEBATH», HAUNHAS KaXKA0€ MPEATI0KEHHE C HOBOH CTPOKH.

Bapunant 15

Hamncare mporpammy, KOoTOpas CUMTBIBAET TEKCT M3 (aiiia, HaXOJUT camMoe JJIMHHOE CJIOBO W OIpElesieT,
CKOJIBKO pa3 OHO BCTPETHUIIOCH B TEKCTE.

Bapuanr 16

Hanmcats mporpammy, KOTOpasi CYHTHIBACT TEKCT K3 (ailfla ¥ BBIBOJUT Ha SKpaH CHa4daJla BOIPOCUTENBHBIE, a
3aTeM BOCKJIMIATENIbHBIC MTPEAI0KEHHS.

Bapunant 17

Hamuncares mporpammy, KOTOpasi CUMTBIBAeT TEKCT W3 (ailla M BEIBOAUT €ro Ha SKpaH, IIOCIE KaXKI0To
MIPEUIOKEHUST OOABIISAA, CKOIBKO Pa3 BCTPETHIIOCH B HEM BBEJICHHOE C KIIAaBHATYPHI CIIOBO.

BapuanT 18



Hammcats mporpamMmy, KOTOpasi CUHTHIBACT TEKCT W3 (ailia M BHIBOAWT HAa JKPaH BCE €r0 MNPEIJIOKCHHS B
00paTHOM TTOPSIJIKE.

Bapuant 19

Hammcats mporpammy, KOTOpas CYHTHIBa€T TEKCT W3 (aiiila M BBIBOAWT HA DKPaH CHadaja MPEIOKCHHS,

Ha4YMHAOIMECA C OHHO6yKBeHHLIX CJIOB, a 3aTEM BCC OCTaAJIbHEIC.

JlaGopatopHas padora 8. Kiaccel n onepanuu.

Kaxnpiii paspabaTpiBaeMblii KJlacC JOJDKEH, KaK MPaBHJIO, COAEPXATh CIEAYIOIINE 3JIEMEHTHI: CKPBITHIE IO,
KOHCTPYKTOpBI C MapamerpamMu W 0e3 mapaMeTpoB, METO/bI; CBOMCTBA, HMHJEKCATOPBI; IEPErpy>KeHHbIE OIEpaliH.
@OyHKINOHABHBIE AJIEMEHTHI Kilacca JOJDKHBI oOecreunBaTh HENPOTHBOPEUMBBIN, MOJHBIM, MUHUMAJIBHBIN U yHZOOHBII
unrepdeiic knacca. [Ipy BOSHUKHOBEHHH OIIMOOK JOJDKHBI BEIOPACHIBATHCS UCKITIOUEHHS.

B nporpammMe 10yKHA BEITIOTHATHCS IIPOBEPKA BCEX pa3pabOTaHHBIX JIEMEHTOB Kilacca.
3ananue.

Omncate Kiacc A pabOTHIl ¢ OZHOMEPHBIM MAacCHBOM LENBIX YHCeN (BEeKTOpoM). ObecrednTs Cliemyromye
BO3MOKHOCTH:

U 3agaHue MPOM3BOJIBHBIX LIENIBIX IPAHUL] HHICKCOB IPH CO3/IaHUU OOBEKTA;
U o6pamienne K OTACIFHOMY DIIEMEHTY MACCHBa C KOHTPOJIEM BBIXO/Ia 3a TIPE/IeIIbl MacCHBa,
U BeMONHEHHE omepauuil MO3JIEMEHTHOrO CJIOXCHHS W BBIYMTAHHS MACcCHBOB C OJWHAKOBBIMH TI'DAaHULAMH

HH/IEKCOB,

U  BeIMONHEHHE ONepalyil yMHOKSHUS U ISJICHHS BCEX 3JIEMEHTOB MacCHBa Ha CKaJIsp;
U  BBIBOJ Ha 3KpaH 3JIEMEHTa MACCHBA 10 3aJAHHOMY HHIICKCY U BCETO MAcCHBa.
Hanucatp nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3pabOTaHHbBIE JJIEMEHTHI Kilacca.

Bapuanumut 3a0anuii.

Bapuanr 1
Omnmcaths KJIACC «aHTIIO-PYCCKHUI CIIOBAaph», 00ECIIEUNBAIONINNA BO3MOXHOCTD XPAHEHHUS HECKOJIBKUX BapHaHTOB
IepeBo/ia s KaXIOro clioBa. Peamn3oBaTh AOCTYH MO CTPOKOBOMY HHAEKCY — aHTIHICKOMY cioBy. OOecrieuuTh
BO3MO’KHOCTH BBIBOJIa BCEX 3HAYCHHUH CIIOB IO 3aJaHHOMY IpeUKCy.
Bapuant 2
Omnmcats Kiacc s paboTHl C OAHOMEPHBIM MAaCCHBOM CTPOK (PUKCHpOBaHHOM MMHBL. OOECTIeYnTh CIIEAYIONIHe
BO3MOXKHOCTH:
U 3amaHue MpoM3BONBHBIX HEIbIX TPAHUI] HHIEKCOB MPH CO3[aHUHN 00BEKTa;
U o6parmienue K OTACNBHOM CTPOKE MAaCCHBA IO MHICKCY ¢ KOHTPOJIEM BBIXO/IA 3 MPE/IeIbl MACCHBA;
U BbINONHEHKE ONEPALHii TTO3JIEMEHTHOTO CLETLICHHUS IBYX MAaCCHBOB C 00pa30BaHHEM HOBOTO MacCHBA;
D BBIIIOJIHECHHUEC onepaunﬁ CJIMAHUA IBYX MAaCCUBOB C UCKIIIOYCHUEM MOBTOPAIOIUXCS DJIEMEHTOB,
U BbIBOJ HA HKpaH AJIEMEHTA MAacCHBa M0 33/IaHHOMY MHJIEKCY U BCETO MacCHUBA.

Hamucats nporpaMMy, JEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE HJIEMEHTHI Kiacca.

Bapuant 3

Onucatp KjacC MHOTOWICHOB OT OJHOM IEpEeMEHHOH, 3a/aBaéMbIX CTEHNEHbIO MHOIOYJIEHA U MacCHBOM
k03¢ punmentos. OGeceunTh CIIEAYIONINE BOZMOXHOCTH:
BBIYUCJICHUC 3HAYCHUA MHOTOYJICHA IJId 3aIaHHOT'O apryMEHTa,
OTIepAIN CI0XKEHHS, BBIYUTAHHS U YMHOKEHUSI MHOTOYJIEHOB C ITOJy4€HHEM HOBOTO 00bEKTa-MHOTOUJICHa;

noJydyeHne ko3P puieHTa, 3aJaHHOTO 10 HHIIEKCY;

[N W Wy

BBIBOJI HA KpaH ONUCAHUS MHOTOWIEHA.
Hanucats nporpaMmy, IeMOHCTPUPYIOLIYIO BCE pa3paOb0TaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr 4

Onucatp Kiacc, 0OeCNeYMBAIOIIUI IPEACTaBICHUE MATPUIBI IPOU3BOJIBHOIO pa3Mepa C BO3MOKHOCTBIO
W3MEHEHMs YMCJla CTPOK W CTOJIOIOB, BHIBOJA HA JKpaH IOAMATPHUIBI JIIOOOro pasMepa W BCEH MaTpHLBI, OCTyHa MO
MHJIEKCaM K 3JIEMEHTY MaTpHIIL.

Hamucats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp Kinacc Uit paboThl ¢ BOCBMEPUYHBIM YHCIIOM, XPaHSAIIMMCS B BHJE CTPOKM CHMBOJIOB. PeannsoBath

KOHCTPYKTOPBI, CBOWCTBA, METOBI M CIECAYIOIIIE OTIePALINH:



orepalyy NPUCBAUBAHUS, PCATU3YIONIUC 3HAYMMYIO CEMaHTHKY;
orepanyuy CpaBHEHHS;

peoOpa3oBaHUE B JECATUIHOE YKCIIO;

(hopMaTHBII BBHIBO;

o000

JOCTYII K 3a/IaHHOM I (pe Ynciia 1o UHJAEKCy.
Hanmcats nmporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3pabOTaHHbBIE HJIEMEHTHI Kilacca.
Bapnant 6
Omnucats Kinacce «JoMamHsss 6ubanorekay. IIperycMoTpeTh BO3SMOXKHOCTD PAOOTHI C IIPOU3BOIBHBIM YHCIIOM KHHT,
MIOUCKa KHUTH 110 KaKOMY-JIH00 NpU3HaKy (10 aBTOPY, O TOJy M3JaHUs WIM KaTeropHu), 100aBlICHHs] KHUT B OMOJINOTEKY,
yZAaleHus KHUT U3 Hee, IOCTyIa K KHUTe TI0 HOMEpY.

Hanucatp nporpammy, IeMOHCTPUPYIOLIYIO BCe pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr 7

Omnucatp KJlacc «3alucHasi KHWKKay. [IpenycMoTpeTh BO3MOKHOCTE pabOThI C MPOM3BOJIEHBIM YHCIIOM 3aIliCcei,
TIONCKa 3aITICH TI0 KaKOMY-JIH00 MpU3HaKy (HampuMep, o GpaMuIng, 1aTe PO>KACHIS WM HOMepY TenedoHa), 100aBIeHNs
U yJaJeHHs 3alucei, COPTUPOBKHU MO (aMHUIINH U TOCTYyTa K 3aIlUCH [0 HOMEpY.

Hanmcats nporpaMmy, 1€eMOHCTPUPYIONIYIO BCE pa3padOTaHHbBIE HJIEMEHTHI Kilacca.

Bapnant 8

Omnmncate Kllacc «cCTyleH4YecKas rpymnma». IIpemycMoTpeTh BO3MOMKHOCTH pabOTBHl C TEPEMEHHBIM YHCIIOM
CTYJICHTOB, TIONCKA CTYJEHTA M0 KaKOMY-JIM0O TpU3HAKY (Hampumep, Mo GaMWINY, UIMEHHU, IaTe POXKICHHUs), 100aBICHNUs
1 yAaJIeHHs 3aIHCeH, COPTHPOBKH 10 Pa3HBIM IIOJISIM, JOCTYTIA K 3aITMCH I10 HOMEDY.

HanmcaTs nporpammy, 1eMOHCTPUPYIOIIYIO BCe pa3paboTaHHBIC 3JIEMEHTHI KIacca.

Bapuant 9

Omnmcate Kiace, peaan3yONINi THIT JaHHBIX «BEIIECTBEHHAs MaTpuia» W pabory ¢ HuMH. Kiacc momkeH
peanu30BbIBaTh CIACAYIOLIUE ONEpalluy HaJl MATPULIAMU:
CJIOXKEHUE, BBIYUTAHUE (KaK C APYrOd MaTpUIEH, TaK U C YHCIOM);
KOMOMHHPOBaHHBIE OTIEPaIK IPUCBAUBAHUS (+=, -=);
OTIepalvi CPABHEHHUS Ha PaBEHCTBO/HEPABEHCTBO;
OTlepalyy BEIYUCIICHUS] 00paTHOM 1 TPaHCIIOHWPOBAHHON MaTpHIIBL;

[ Ry Wy Wy

JOCTYTI K 3JIEMEHTY 110 HHIEKCaM.

Hamnucats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuant 10

Onucath Kiacc, peaau3yIOIlUi TUIl JAHHBIX «BEIECTBEHHAs Marpuia» u pabory ¢ HuMu. Kilacc nomken
peann30BBIBATh CICAYIOIINE OTIEPAIH HaJl MATPHLIAMH:

YMHOXEHHeE, JefieHne (KaK Ha APYTYI0 MaTpUILy, TaK U Ha YHUCTIO0);

KOMOWHHUPOBAHHEIE OTIepalliy IpUCBanBaHus (*=, /=);

OIepalMIO BO3BEACHHS B CTEIICHb;

METO/Ibl BBIYMCIICHNUS IETEPMUHAHTA U HOPMBI;

(I W W Wy

JIOCTYII K 3JIEMEHTY 10 HHJIEKCaM.
Hanwmcats nporpammy, IeMOHCTPUPYIOMIYIO BCEe pa3paOdOTaHHBIC IIEMEHTHI Kilacca.
Bapuant 11
Ommcate Kiacc, peamu3ymoOIUi THII JaHHBIX «BEIISCTBCHHAs MaTpuia» u pabory ¢ HuMH. Kiacc momkeH
peann30BBIBaTh CIEAYIONINE OTepallii HaJl MaTPULIAMHU:
U wmeronpl, peanu3yoliue TPOBEPKY THUNA MaTpuisl (KBagpaTHasi, [UaroHajbHas, HyJeBas, CAMHUYHAS,
CUMMETPHYHAs, BEPXHSISI TPEYTOJIbHASL, HU)KHSS TPEYTOJIbHAS);
U omnepanuu cCpaBHEHUS HA PABEHCTBO/HEPABEHCTBO;
U JocTyI K BIEMEHTY 10 HHIEKCAM.
Hanwmcats nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOdOTaHHBIC IIEMEHTHI Kilacca.
Bapuant 12
Omucate Ki1acc «MHOXKECTBO», IO3BOJISIIONIMK BBHIIIOJIHATH OCHOBHBIE OIEpaluH: J00aBJICHHE M ylIaJeHHe
AIIEMEHTA, TTepecedeHne, 00beIMHEHNE M Pa3HOCTh MHOKECTB.
Hammcates nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3padOTaHHbIE JIEMEHTHI Kilacca.
Bapuant 13



Omnucatp KJlacc «IpeAMETHBIN yKa3arenby. Kax/plii KOMIIOHEHT yKa3aTessi COAEPXKHUT CJIOBO M HOMeEpa CTPaHHUII,
Ha KOTOPBIX 3TO CI0BO BeTpedaeTcsa. KonnyecTBo HOMEPOB CTpaHMIL, OTHOCSIIUXCS K OTHOMY CJIOBY, OT OJHOTO JI0 AECSTH.
[MpexycMoTpeTs BOZMOXHOCTH (POPMUPOBAHUS yKa3aTells C KIaBUAaTyphl U U3 (haiiya, BEIBO/IA YKa3aTellsl, BEIBOIa HOMEPOB
CTpaHUI] IS 33JaHHOTO CJIOBA, yIAJICHNS 3JIEMEHTA U3 yKa3aTels.

Hanucate nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padOTaHHbIE JJIEMEHTHI Kilacca.

BapuanT 14

Omnucarh Kjacc «aBTOCTOSHKa» JUIsI XpaHEHWs CBeJeHMH 00 aBTOMOOWIsIX. [l KaXaoro aBTOMOOWIIS
3aIMCHIBAIOTCA TOCHOMED, LBET, (haMmIusl BIajeiblla M MPU3HAK MPUCYTCTBUS Ha CTOsSHKE. OOecreunTsh BO3ZMOKHOCTH
MIOUCKAa aBTOMOOWJIS 1O pa3HbIM KPHUTEPHsSM, BBIBOJA CIMCKAa MNPUCYTCTBYIOUIMX M OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, JOCTyTa K UMEIOIIIMCS CBEACHHSM T10 HOMEPY MecTa.

Hamnucats nporpaMmy, JeMOHCTPUPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHTHI Kiacca.

Bapuant 15

OmnmcaTh Kilacc «KOJ0Aa KapT», BKIIOUYAIOIIUN 3aKPBIThIIl MacCUB 3JIEMEHTOB Kjlacca «kapTa». B xaprte xpaHsTcs
MacTe U HoMep. ObecriednTh BO3MOKHOCTH BBIBOJIA KAapThl 10 HOMEPY, BBIBOJA BCEX KapT, NMEPEMEIINBAHMS KOJIOIBI U
BBIJIAYX BCEX KapT U3 KOJIOBI IOOJIMHOYKE U TI0 6 MITYK B CIyYalHOM MOPSIIKE.
Hanncats nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3padOTaHHbBIE HJICMEHTHI KJIaCCOB.
Bapuant 16
Omnucatp KJ1ace «Ioe3/1», COAepIKAIINH CIIeTyOIHe 3aKPIThIC TOJIS:
Ha3BaHHE MTyHKTa Ha3HAYCHMUS;

HOMep 1moe3/1a (MOKET CoAepKaTh OYKBBI M IU(PHI);

00O

BpEeMsI OTIIPABJICHUS.

IIpemycMOTpeTh CBOMCTBA IS MTOIYYCHUST COCTOSIHUS OOBEKTA.

OmnmcaTs KI1acc «BOK3al», COEPIKaIINi 3aKPhIThII MacCHB 1moe310B. OOeCneunTh eIy IoIHe BOZMOKHOCTH:
BBIBOJ] HH(OPMAIIHH O TIOE3]IC TI0 HOMEPY C TIOMOIIBIO HHIICKCA;

BBIBOJ] HH(OPMAIIMH O TI0e3/1aX, OTIPABIIIONINXCS TIOCIIE BBEACHHOTO C KJIABUATYPhI BPEMEHH;
Meperpy>KeHHYI0 ONEPALUIO CPABHEHUS, BHIIIOIHAIONIYIO CPABHEHHE BPEMEHH OTIPABICHUS ABYX MOE310B;

D000

BBIBOJ MH(OPMALIMH O TI0€3/1aX, OTIPABILIIOLINXCS B 3aJaHHBIN ITyHKT HA3HAYCHHUS.

Wndopmanmss pomkHa OBITH  OTCOPTMpOBaHA 110 BpPEMEHHM oOTHpaBieHus. Hamucate  mporpammy,
JEMOHCTPHPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KITaCCOB.

Bapnant 17

Omnmcatp KJ1acc «ToBap», COACPIKAIIMH CIEIYIONINE 3aKPBITHIC MO

Ha3BaHUE TOBApa;

Ha3BaHME Maras3uHa, B KOTOPOM IPOIAETCS TOBap;

ooo

CTOMMOCTh TOBapa B pyOJIsix.

[TpenycMoTpeTh CBOWCTBA JUIS MOTYyYESHHSI COCTOSHHS 00BEKTa.

OmnucaThb KJIace «CKIag», COAEPKAIIUM 3aKPBIThI MacCUB TOBapoB. O0eceunTs CIeAyIOIUe BO3MOXKHOCTH:

U BeBOJ MH(DOPMALUK O TOBAPE ITO HOMEPY € MOMOIIBIO HHICKCA;

U BeIBOJ Ha dKpaH MHGOPMALUK O TOBApEe, HA3BAHHE KOTOPOTO BBEACHO C KIABHATYPHI; €CIIH TAKUX TOBAPOB HET,
BBIIaTh COOTBETCTBYIOIIEE COOOIICHNUE;

U  copTHpOBKY TOBapOB IO HA3BAHHIO Mara3MHa, 10 HANMEHOBAHHIO U M0 IICHE;

U  meperpykeHHYIO ONEPALHUIO CIIOKEHHS TOBAPOB, BBIMOJIHAIONIIYIO CIIOKEHHE UX 1ICH.

Hamucats nporpaMMy, JEMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE SJIEMEHTHI KIIaCCOB.

Bapuanr 18

OmnucaTh KI1ace «CaMoIeT», COISPIKaIUi CIIeTYIOIUe 3aKPBITHIE IO

Ha3BaHHE MTyHKTa HA3HAYCHHUS;

LIECTU3HAYHBINA HOMED pelica;

oo

BpEMSI OTIIPABJICHUSL.
[IpexycMoTpeTs CBOWCTBA IS MOTYYICHUS COCTOSHUS 00OBEKTa.
Onwucath KJ1acC «adporopT», COJAEPXKAIIMA 3aKpbITBIH  MaccuB camoisieToB. OOecrednTs — Ciieayromnye
BO3MOKHOCTH:
U  BeBOA HH(DOPMAIMH O CaMOJIETe IO HOMEPY pefica ¢ MOMOLIBIO HHICKCA,
U  BbBox MHbOpPMALMH O CAMOJIETaX, OTIPABIISIOIIMXCS B TSICHHUE Yaca MOCIIC BBEICHHOTO C KJIaBHATyPbl BPEMCHH;



U BbIBOA HHGOPMALIUK O CAMOJIETAX, OTIPABJIAIOIINXCS B 33AaHHBIN TYHKT Ha3HAYCHHUS;
U  neperpy)keHHYIO OIEPALHIO CPABHEHHSI, BBIIIOIHSIONIYI0 CPABHCHIE BPEMEHH OTIIPABICHUS IBYX CaMOJIECTOB.
Wndopmanmss gokHa OBITH  OTCOPTHpOBaHa 10 BpEeMEHHM oOTHpaBieHus. Hamumcate  mporpammy,
JEMOHCTPHPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KITACCOB.
BapnanTt 19
Ommcats KJ1acc «3aIuchy, COAEPKaIINN CIEIYIOMINE 3aKPBITHIC MOTIS:
bamuus, ums;
HOMEp TenedoHa;

ooo

JaTta poXkaeHUs (MacCUB U3 TPEX YUCEI).
[TpexycMoTpeTh CBONCTBA JUIS HOYyYCHUS! COCTOSHUS OOBEKTa.
Onucarh KJIacc «3amKCHas KHIDKKa», COJEpXKAIIW 3aKkpbIThIi MaccuB 3amucedl. OOecnedyuTs Clienyronime
BO3MOXKHOCTH:
O BBIBOA HA 3KpaH WHOOPMAIIMHU O YENOBEKe, HOMep Telde(OoHa KOTOPOTO BBEICH C KIABHATYPHI; €CIIH TaKOTO HET,
BBIJJaTh Ha JUCIIICH COOTBETCTBYIOIEE COOOIICHHE;
U  mowuck srosieit, IeHb POXKACHHS KOTOPBIX CETOJIHS MM B 3a/IaHHBI JICHD;
U nowuck mozeii, 1eHb pOXKACHHS KOTOPBIX OYIeT Ha CIEeIYIOIIeH Heflene;
U mowuck sosieit, Homep TenedoHa KOTOPBIX HAYMHAETCS Ha TPU 3a8JaHHBIX [IH(PBL.

4.1.2. TectTupoBanue

Tema 1. Texnosorus paboThl B BU3yaJIbHOI cpeze nporpaMMmupoBanust. KomnonenTnas Mmozens. HtepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi nHpopmarmu. I'paduyeckne Bozmoxuoctu cpensl Borland DELPHI. Pabora ¢ daiinamu.
O6paboTka coOpITHi. MBI U KJIABHATypa

Tema 3. TexHOJOTHS IPOCKTUPOBAHUS TIPIJIOKCHUN. B3anmoaeicTBUsIME IPHIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ConpoBokaeHNE TPOTPAMMHOTO MPOIyKTa. [IpoekTHas HesSTeTbHOCT

4.1.2.1. Ilopsinok npoBeneHus.

TectupoBaHue NPOXOAUT B THCHMEHHOH (hopMe WM C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX cpeicTB. OOyuaromuiics
MOJIy4aeT OINpeesEHHOE KOJIMUECTBO TECTOBBIX 3agaHuil. Ha BbImonHeHHWe BhIgensercss (UKCHPOBaHHOE BpeMs B
3aBUCUMOCTH OT KoiauuecTBa 3ajaHuid. OlleHKa BBICTaBIAETCS B 3aBUCHMOCTU OT MPOILEHTA MPAaBHJILHO BBINOJIHEHHBIX
3amanuii. TecTHpoBaHWe TPOBOMUTCS MO BapwaHTaM. B kaxmom Bapuante — 10 TecTOBBIX 3amaHWi. 3a KaKIbIid
MIPaBUJIBHBIN 0TBET HauucisieTcst 1 6aynr. MiToro 3a TecTupoBaHme CTyIEHT MOKET 3apabotats 1o 10 Gamros.

Hmxe npuBeens! mpuMepHbIe 3aqanus. [1omHbI OaHK TECTOBBIX 3alaHUN XPaHUTCS Ha Kadeape.

4.1.2.2 Kputepuu oneHNBaHUsA

17-20 6anoB craBUTCS, eciy oOy4aromuiics Habpas 86% npaBUIBHBIX OTBETOB M OoJiee.
14-16 6amnoB craBuTCs, eciau oOyyatomuiicss Habpai ot 71% 1o 85 % npaBHIBHBIX OTBETOB.
11-15 GamoB craBUTCH, eciu oO0ydaronuiics Habpai oT 56% 10 70% mpaBHIBHBIX OTBETOB.
0-10 6amtoB craBUTCS, €cy 00ydJarommics Habpai 55% NpaBUIIBHBIX OTBETOB M MEHEE.

4.1.2.3. Conep:kaHne OLIECHOYHOI'0 CPEACTBA

3ananue 1:

COBOKYITHOCTh CPEJICTB, C TIOMOIIBIO KOTOPBIX MPOTPAMMEI MUIIYTCS, KOPPEKTUPYIOTCS, MPEoOPa3yroTCsi B MAIIMHHBIC
KOJIbI, OTJIQXKUBAIOTCS U 3aIyCKAIOTCS, HA3bIBAIOT

(OT™MeTbTe OJIMH MPaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 o6osrouxoii

BapuanT 2 nporpaMMHO# MOJIEITBIO

BapuanT 3 auHaMuyeckoit miathopmMoit

3ananue 2:

W3 npuBenenHbIx HIke 3anucei Beraenure Gynxkunu CLR:

(OtBet cunTaeTcst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIIbHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 aByximaroBas KOMIWISIUS

BapuanT 2 ynpasieH#ne KoJoM

Bapuanr 3 moandukanus JuHaMHYECKOH T1aT(HOpMBbI

3amanue 3
IpunoxeHne, HAXOASIICECS B IPOLIECCEe pa3pabOTKH, HA3bIBACTCS



(OT™MeTbTe OIMH MPAaBHILHBIA BApUAHT OTBETA. )
BapuanT 1 npoextom

BapuanT 2 moayiem

BapuanT 3 xonTeitHepoM

3ananue 4:

Ha6op Tabmui TaHHBIX, OMUCBHIBAIOIINX TO, YTO OMPEIEIICHO B MOJTyJIe, HOCUT Ha3BaHUE
(OT™MeTbTe OIMH MPABHILHBIA BApUAHT OTBETA. )

BapuanTt 1 Mmeranannbie

BapuaHT 2 KOMIUIEKCHBIE TaHHBIE

BapuanTt 3 MonynbHbIE TaHHBIE

3ananue 5:

OCHOBHBIE YepPThI 00BEKTA OTPEICIISIOT
(OT™MeTbTe OIMH MPaBHILHBIA BApUAHT OTBETA. )
BapuanT 1 knaccor

Bapuanr 2 atpu0yTs

BapuanTt 3 Tunsl

3amanue 6:

OyHKINH, TpeJHa3HAYCHHBIC U 00pabOTKH BHYTPEHHHX JTaHHBIX 00BEKTa JAHHOTO KJacca, HOCST Ha3BaHHE
(OT™MeTbTe OIMH MPAaBHILHBIA BApUAHT OTBETA. )

BapuanTt 1 meToasl

BapuanTt 2 mapkepsl

BapuanT 3 Tunsl

3amanne 7:

CHCI_II/IaHBHBIC II0JIA JaHHBIX, C IIOMOINBIO KOTOPBIX, MOKHO YIIPABJIATH IMOBCACHUEM 00BEKTOB JAHHOTO KJj1acca, HOCAT
Ha3BaHHUC

(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
BapuanT 1 cBoiicTBa

BapuanT 2 cienudukaimu

BapuanT 3 meTos!

3amanue 8:

IToposk1eHHbIH KJTacC HOCUT Ha3BaHUE
(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
Bapuanr 1 pebeHok

BapuanT 2 cneactsue

BapuanT 3 moromok

3amanne 9:

COBOKYITHOCTb JIOITyCTUMBIX B SI3bIKE€ CUMBOJIOB HOCUT Ha3BaHUE
(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

Bapuant 1 xonreitnep

BapuanT 2 andasut

BapuanT 3 metacTpoky

3amanue 10:

K tunam ganneix DELPHI cneayet otHecTH

(OtBeT cunTaeTcs BEpHBIM, €CJIM OTMECUCHBI BCE MIPABHIbHBIC BAPUAHTHI OTBETOB. )
BapwuanT 1 pazmepHbie THIIBI

BapuaHT 2 MOTyJIbHBIEC THITBI

BapuaHT 3 cCBIIIOYHBIE THITBI

3ananne 11:



CLR - 3to

(OT™MeTbTe OIMH MPaBHILHBIA BApUAHT OTBETA. )

Bapuant 1 o6nies3bikoBasi 00bEKTHO-OPUCHTUPOBAHHAS CPEJla BBITOTHEHHS
Bapuanr 2 nunamuueckas miardopma oOpaTHON CBA3M

Bapuanr 3 MeTo/; KOMIUIEKCHOH 00pa00TKH MOAM(UKAIIMOHHBIX JaHHBIX

3amanne 12:

Crioco6 mpencTaBiIeHNs JAHHBIX HOCUT Ha3BaHHE
(OT™MeTbTe OIMH MPaBHILHBIA BApUAHT OTBETA. )
Bapuant 1 meton

BapuanT 2 tun

BapuanT 3 mapkupoBka

3amanne 13:

K tumam npunoxenuit .NET Framework cnenyer otHectn

(OtBeT cunTaeTcst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIIbHBIC BAPHAHTHI OTBETOB.)
Bapuanr 1 KOHCOJIBHBIE IPUIIOKEHUS

BapuanT 2 MmakpomeauiiHble TPUI0KEHUS

Bapuanr 3 Windows-npuioxeHust

3amanne 14:

Kakum s3pikom sBisiercst DELPHI?

(OrmeTbTE OAMH NMPAaBUIBHBIN BapUAHT OTBETA.)
Bapuanr 1 00beKTHO-OPHEHTHPOBAHHBIM
BapuaHT 2 anropuTMuuecKum

Bapuant 3 MoxyTbHO-OPHEHTHPOBAHHBIM

3amanne 15:

IIpu kommunsiuuu IL-koxa B MamuuHbIi koA CLR BhinonHseT
(OtmeTbTE OAMH NMPABUIBHBIN BapHAHT OTBETA.)

BapuanT 1 unenrudukanuio

BapuanT 2 ayreHTH)UKALINIO

BapuanT 3 Bepudukaruio

3ananuel 6:

Kakue Tumnsl ¢aitioB MoryT OBITH OIIMCaHbI B 3arojioBke PE32?

(OtBer cunTaeTcst BEpHLIM, €CIIM OTMEUEHBI BCE NPaBHIIbHBIC BAPHAHTHI OTBETOB.)
Bapuant 1 CSW

Bapuant 2 DLL

Bapuant 3 GUI

3ananuel 7:

K 6a30BbIM NOHATHSAM 00BEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHPOBAHHS CIIELYET OTHECTH
(OtBet cunTaeTcsi BEpHBIM, €CIIM OTMEUEHBI BCE ITPABHIIHHBIC BAPHAHTHI OTBETOB. )

BapuanT 1 knace

BapuaHT 2 uHKaICy ISt

BapuanTt 3 monyns

3ananuel 8:

MHO0XecTBO 00BEKTOB C OAMHAKOBBIMHU aTPHOYTaMH 1 TIOBEICHNEM HOCHUT Ha3BaHHE
(OT™MeTbTe OJIMH MPaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 knace

BapuanT 2 Mmomyb

BapuanTt 3 xonreitnep

3amannel9:



C MEeXaHU3MOM BHPTYaIbHBIX METO/IOB CBSI3BIBAIOTCS TTIOHATHS

(OtBet cunTaeTcst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIbHBIC BAPHAHTHI OTBETOB.)
BapwuanT 1 unkancynsiuu

Bapuanr 2 nonudonnzma

Bapuanr 3 nonumopgpuzma

Bamanne20:

K nporpammusim snemenrtam sizbika DELPHI cnienyet otHecTn

(OtBet cunTaeTcst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIbHBIC BAPHAHTHI OTBETOB.)
Bapuant 1 meTku

BapuanT 2 xnaccst

BapuanT 3 Tunsl

3amanne:21

CrpyKTypa, UCTIONb3yeMast sl XPAaHEHHS 3JIEMEHTOB 10 TPUHIHITY: IEPBBIM IIPHIIET - TOCIECAHNUM yIIEI, HOCHT
Ha3BaHHE

(OT™MeTbTe OIMH MPABHILHBIA BApUAHT OTBETA. )

BapuanT 1 ctex

BapuanTt 2 mogyns

BapuanTt 3 xonreitnep

TpasuibHbie otetsl: 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:

MeTo1bI, KOTOpPBIE TTO3BOJISIIOT BHIYUCISATE 3HAUCHNS MAaTEMAaTHIECKUX (QYHKIMH, COOEP)KUT KIIacc
(Ot™MeThTE OJTMH MIPABUIIBHEII BApHAHT OTBETA.)

Bapuant 1 Math

Bapmuanrt 2 Object

BapuanTt 3 Scop

3aganue?:

Ecnu MeTo He BO3BpalaeT HUKAKOTO 3HAUEHHsI, HEOOXOIUMO yKa3aTh THII
(Ot™MeThTE OJTMH MIPABUIIBHBII BapHAHT OTBETA.)

Bapmanr 1 void

Bapmuanr 2 self

BapuanT 3 parent

3aganue3:

Oneparop nepenaun ynpasienuss DELPHI Hocut HazBanue
(Ot™MeThTE OJTMH MIPABUIIBHBII BapHAHT OTBETA.)

BapwuanT 1 return

BapwuanT 2 depend

BapwmanT 3 continue

3amanne4:

Hcnonp3oBaHne HECKOIBKUX METOJOB € OJJHUM U T€M K€ UMEHEM, HO PAa3JIMUHbIMU TUIIAMU U KOJIMYECTBOM MapaMeTPOB
Ha3bIBAETCS

(OtmeTbTE OMH NPaBUIBHBINH BApPHAHT OTBETA.)

Bapmnanr 1 neperpy3koit MeTonoB

BapuanT 2 ummimkaiueit METoaoB

BapuanT 3 nukimorpaMmon METOI0B

3amannes:

CoOTHOIIEHUE MEX/y WICHAMH MOCIIeI0BAaTEIbHOCTH, B KOTOPOM KasK/IbIi CIIEYIOIIHH WICH BhIpakaeTcs yepes
HECKOJIBKO IPEIbIIYIINX, HOCHT Ha3BaHHE

(Ot™MeThTE OJTMH MIPABUIIHHEIN BApHAHT OTBETA.)

Bapuanr 1 nerepMunrpoBanHOe

BapuanT 2 pexyppeHTHOe



BapuanT 3 UMIUIMKaIIMOHHOE

3aganue6:

MecTto xpaHeHHs TOUEK BO3BpaTa Ha3bIBAETCS
(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
BapuanTt 1 crekom Bo3Bparta

BapuaHT 2 cTekoM 3HauUCHUH

BapuanT 3 cTexkoM BBI30BOB

3amanne’:

O0BeKT, reHepupyIuil HHPOPMAIHIO 0 "HEOOBIYHOM IPOTPAMMHOM MPOMCIIECTBUH', HOCUT Ha3BaHHE
(OtmeTbTE OAMH NPABUIIBHBIN BApHAHT OTBETA.)

Bapuant 1 ucxitouenue

BapuanTt 2 TepMuHan

BapuanTt 3 xoHTeitHep

3aganues:

Ecnu monb30BaTens BBEJI BMECTO YHCIIA CTPOKY, TO BO3HUKAET
(OrmeTbTE OOMH NMPABUIIBHBIN BApUAHT OTBETA.)

BapwuanT 1 ommbouHast cuTyars

BapwuanT 2 ommbka B mporpamMmme

Bapuant 3 uckiIrounTeNnbHas CUTYaIHs

3ananne9:

B DELPHI uckimtouenus npeicTaBasioTCs
(Ot™meTpTE OMH MPAaBUIBHBIA BapHAaHT OTBETA.)
BapuanTt 1 meTogamu

BapmanT 2 xiraccamu

BapuanT 3 o6bexTamu

3ananuel0:

JIro0oii K0/, KOTOPBII TOMKEH OBITH 0053aTEILHO BHITIOJIHEH IIPH BBIXOJIE U3 OJI0KA try, TIOMemaeTcs B OJI0K
(OTmeTbTE OOMH NMPAaBUIBHBIN BapHAHT OTBETA.)

Bapuanr 1 return

Bapuanr 2 catch

BapmuanT 3 finally

Bamaunel 1:

Omnepatop checked MoxeT poBepsTH

(OtBeT cunTaeTcsi BEpHBIM, €CIIM OTMEUEHBI BCE IPABHIbHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 610k HHCTpYKIHIH

BapuaHr 2 KOHKpETHOE BbIpayKEHHUE

BapuanT 3 meton co3aHus Kiiacca

3aganuel2:

MOHO JI OI1H try-0JI0K BJIOXKHTh B IPYTrOi?
(Ot™meTbTE OMH NPaBUIBHBIN BapHaHT OTBETA.)
BapuanT 1 HeT, Henb3s

BapuanT 2 Tonbko B Tene System

BapuanT 3 ga, MoxHO

3anganuel 3:

OYHKIIMOHAIBHBINA JIEMEHT KJIacca, KOTOPHIN pearn3yeT BRIYUCICHNUS, HOCUT Ha3BaHHE
(Ot™meThTE OMH MPAaBUIBHBIN BapHaHT OTBETA.)

Bapmuant 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3ananuel4:

Ieperpy3ka METOIOB SBISETCS NPOSIBICHUEM
(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
BapuanT 1 unkancynsnumn

Bapuanr 2 nonumoppuzma



BapuanT 3 umrumkanm

3ananuel5:

B xakoii pekypcuu MeTo/1 BbI3bIBaeT ce0sl B KaUeCTBE BCIIOMOTATEIBHOTI0 Yepe3 APYroil BCIIOMOraTelbHbIH MeToa?
(OTmeTbTE OAMH NMPAaBUIBHBIN BaApHAHT OTBETA.)

BapuanTt 1 B auHamMuyeckoit

BapuanT 2 B KOCBeHHOI

BapuanT 3 B cTarnueckoit

3amannel 6:

O0BeKT, reHepupyIuil HHPOPMAIHIO 0 "HEOOBIYHOM IPOTPAMMHOM MPOHCIIECTBUH', HOCUT Ha3BaHHE
(OtmeTbTE OAMH NPABUIIBHBIN BApHAHT OTBETA.)

Bapuant 1 ucxitouenue

BapuanTt 2 TepMuHan

BapuanTt 3 xoHTeitHep

3aganuel 7:

K HCKITIOUNTENBHBIM CUTYaIUsAM CIIEyeT OTHECTU

(OtBer cunTaercst BEpHLIM, €CIIM OTMEUEHBI BCE NPaBHIIbHBIE BAPHAHTHI OTBETOB.)
Bapuanr 1 BBoz nosp30BaTeeM BMECTO YHCIa CTPOKH

BapuanT 2 HeXBaTKy JOCTYIHOU NaMsITH

BapuaHT 3 HONBITKY OTKPHITH HECYIIECTBYIOIIHHA (haiin

3anannel§8:

B kakom npocTpaHCTBE UMEH ompeeneH kinacc Exception?
(Ot™meTpTE OVMH MPAaBUIBHBIA BapHAHT OTBETA.)

Bapmant 1 Detect

BapuanT 2 Main

BapmanT 3 System

3aganuel9:

VYnpasnenue o6padoTkoit ncxmouenuii B DELPHI ocHOBBIBaeTcst Ha MCIOIB30BaHNH OTIEpPaTOPa
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

BapuanT 1 get

Bapuanrt 2 try

BapwuanT 3 break

Bamaune20:

Kakas ¢popma onepatopa unchecked mo3BosseT UTHOPHUPOBATH IEPENIOTHEHUE IS 3aJAHHOTO BBIPAKCHUS?
(Ot™meThTE OJVH MPaBUIBHEIA BapHAHT OTBETA.)

BapuanT 1 xoHCTpyKTHBHAs

BapuanT 2 oneparopHast

Bapuant 3 mogynbHas

3amanue2l:

K cocTaBnsromuM 9acTsam crrcka napameTpoB METO/a CIelyeT OTHECTH

(OTBeT cunTaeTcs BEpHBIM, €CJIM OTMEUEHBI BCE MTPABUIIbHBIE BAPUAHTHI OTBETOB. )
BapuanT 1 THn naHHbIx

BapuanT 2 meton

Bapwuant 3 unenrudukarop

Bananne2?2:

[Ipu nepenade mapameTpa 1o 3HAUCHUIO METO]] IT0JTy4aeT
(Ot™meThTE OMH MPAaBUIBHBIN BapHaHT OTBETA.)
BapmanT 1 pernuku napameTpos

BapuanT 2 Moyu nmapaMeTpoB

BapwuanT 3 xonuu mapameTpoB

3ananue23:

JUist reHepay UCKIIIOUEHHsI TPOrPaMMHCTOM HUCIIONIB3YETCs ONIEPATOp
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

Bapuanr 1 depend

Bapuanr 2 throw



BapwuanT 3 conclude

IIpaBunsusle otBeTsl: 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. OnleHOYHbBIE CPEACTBA MPOMEKYTOYHOM aTTeCTAlUN

[To mucrumuinHe MpeaycMOTpeH DK3aMeH. DK3aMeH MPOXOMUT 1Mo OwieraM. B kaxaom OwieTe OAMH TEOPETHUSCKHUM
BONPOC M OIHO TPAKTUYECKOE 3aJaHue. JK3aMEH INPOBOJUTCS B YCTHOM / MHCBMEHHON M KOMIBIOTEpHOH (opMme.
OrneHuBaeTcs BIaJCHHE MAaTEPHAIOM, €T0 CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NMPHMEHSTh HY)KHBIC 3HAHUS, HABBIKH U
YMEHUsI IPU aHAJIN3€ MPOOIEMHBIX CUTYallUi U PEIICHUN MPAKTUYECKHUX 3aJaHnH.

4.2.1. YcTHBI WIM NMCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsinox npoBegeHHs.

[MpomexyTouHass arrecralys HaleleHa Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHHS AWMCHMIUIMHBL. OOyvaroumuics
MoJydaer BoNpoc(bl)/3anaHue(s) W BpeMst Ha NOATOTOBKY. [IpomexyTouHas aTTecTalnusl INPOBOJHUTCS B YCTHOW,
MUCbMEHHON WJIM KOMIBIOTEpHOH (Gopme. OLEeHUBAETCs BilaJIcCHHE MaTepUalioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh
NIPUMEHSTH Hy KHbIE 3HAHUsI, HABBIKK U YMEHHUSI [IPU aHaJIU3e MPOOJIEMHBIX CUTYalui U PEIICHUH TPAKTUUECKUX 3aJaHuil.

4.2.1.2. Kpurepuu oueHMBaHus.

18-20 6ans10B cTAaBUTCA, €CJIU 00yHAIOIIUICSH:
B oTBeTe KadecTBEHHO PACKpBII cojaep)kaHne TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOCH MOHATHHHBIN
anmapat. [IponeMoHCTpHpPOBaH BBICOKHI ypOBEHb MOHMMaHHA Marepuana. IIpeBocxomHoe ymeHue (popMyIHpoOBaTh CBOU
MBICJIH, 00CYKIaTh TUCKYCCHOHHBIE OJOKEHHS.
14-17 6a1710B CTaBUTCSL, €CJIU 00yUalOIMiics:
OcHOBHBIE BOIPOCHI TeMbI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOpOIIO OCBOEH MOHATHUIHEIN anmapar.
[TponemMoHCTpUPOBaH XOPOLIMKM ypOBEHb MOHUMaHHS Marepuayia. Xopoluee yMmeHHe (OpMYJIHpPOBaTh CBOU MBICIH,
00CyJaTh TUCKYCCHOHHBIE MTOJI0KEHHS.
11-13 6a1710B CTaBUTCS, €CJIU 00yUalOIMiics:
Temy wactnuHo packpbul. OtBer ciabo CTpykTypupoBaH. I[lOHATHHHBIN anmapaT oOcBoeH wyacThyHO. [loHMMaHMe
OTZIETBHBIX MOJOKEHUN M3 MaTepHaia Mo TeMe. Y JOBJICTBOPUTEIBHOE YMEHUE (DOPMYJINPOBATh CBOM MBICIH, 00CYXIATh
JIICKYCCHOHHBIE TIOJI0KEHHS.
0--10 6a/1J10B CTABUTCS, €CJIM 00yJaIOIIMiiCs:
Temy He packpbul. [IOHATHHHBIA amnmapaT OCBOSH HEYAOBIETBOPUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WIIH
orcyTcTByeT. Heymenue (hopMynupoBaTh CBOM MBICTH, 00CYKAaTh AUCKYCCHOHHBIE TTIOJIOKECHUSL.
4.2.1.3. OueHo4Hble cpeACTBAa.
Bonpocs! 1Jist yCTHOI0 WJIM NHCHEMEHHOI0 0TBETa HA IK3aMeH

1. Cucrema nporpammuposanuss DELPHI.

2. CTpyKTypa nporpaMMBl, SJI€MEHTHI si3b1Ka (andasut). [loHsTrHe THIIA TaHHBIX.

3. Onepannu (apudmernueckre, Jormdeckue) Ha Tunax. CrangapTable QyHKIMA. BripaskeHus.

4. Ilpouierypsl KOHCOJILHOTO BBOJIA U BBIBOJA, YIIPABICHNE BBOAOM-BBIBOJOM. Onieparop

npucsanBaiusi. COBMECTHMOCTh

10 TIPHCBAaUBAHUIO.

5. YcnosHslii oneparop. Oneparop MHOKECTBEHHOTO BETBIICHHUS (BBIOODA).

6. LIuxJIBL: ¢ IpeayClIOBHEM, C ITOCTYCIOBUEM, C TIApaMETPOM.

7. CTpyKTypHUpOBaHHbIC TUIIBI JaHHBIX. JInHeHbIe MaccuBbl. [IpuMepsl 3a1ad.

8. CTpyKTypHpOBaHHbIE TUIIBI JaHHBIX. [[ByMepHBIe MaccuBEL. [Ipumeps! 3agau.

9. AITOpUTMBI IOMCKA B MACCHBE.

10. AIropuTMBl COPTUPOBKH MacCHBOB.

11. KoMOmHMNpOBaHHEIH THI JaHHEIX (3amucH). OmepaTrop NprucoeIMHEHNU. 3alUCH ¢ BapUaHTAMU.

ITporpammupoBanne

THIIOBBIX JITOPUTMOB 00paOOTKH 3amHCEH.

12. IoanporpaMmsl. OCHOBHBIE CIIOCOOBI IIEpeIady apaMeTpoB B IOANIPOrpaMMY, UX CpaBHEHHE.

13. TToamporpammel. O6macte BUARMOCTH. JIOKambHEBIE U TII00abHBIE HICHTHOUKATOPHI.

14. PexypcuBHbIe oAanporpaMmsl. O01acTh UCIOIB30BAHNUS.

15. Moayne. O6mas cTpykrypa MOAyIsa. KoMITMIAIus 1 NoIKITI0UeHHEe MOTYJIS.

16. Yxa3zarenu u tuHaMu9ecKast maMsTh. JJnHaMHYeCcKUe ITepeMeHHbIE.

17. CB3aHHbIE CITUCKH.

18. Ouepenu. Crekn.

19. @aiinossie Tunbl. OOITHE TPOTIETYPHI A paboThI ¢ daiinmamu. KoMmoHeHTHBIE

(THUnIU3UpPOBaHHEIC) (aiITbL.

20. TexcroBble ¢aiinbl. TekcT-opHeHTHPOBaHHBIE MPOLEAYPhl U GyHKIMHU. THUOBBIE 3a/1a49H.

21. IIpsiMoii M ToceIoBaTeIbHBIA AOCTYNl K KOMIOHEHTaM (Qaiina. [Iponenypsl 1 GyHKIUHM, OpPUEHTHPOBaHHBIE HA

IPSIMOM JTOCTYT K KOMIIOHEHTaM (haiina.

22. Ionck B THMU3UPOBaHHBIX (ainax. CopTUpoBKa (aiiiioB (Ha MpUMepe OJJHOTO U3 METOOB).

23. Tunm3upoBanHbie (aiinsl. Paiinel 3anuceid. TUITOBBIE aNTOPUTMBI 00PaOOTKH.



24. Crangaptaeiii Moxyib Graph. OcHOBHBIE IpOLIEYPBI U (DYHKIIHH.

25. Crangaptaelit Moxyib Graph. CoxpaHeHue U BblJlaua M300pa)KeHH Ha DKpaH.

26. OCHOBHBIE TIOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO NPOrPAMMHUPOBAHUSL.
4.2.2. [IpakTNyeckoe 3agaHue

4.2.2.1. Ilopsipox NpoBeeHN.

[IpakTryeckne HABBIKKA HPOBEPSIOTCS ITyTEM BBITONHEHHUA OOYUYAIOMIMMUCS MPAKTHICCKUX 3aTaHUI B YCIIOBHIX,
MOJTHOCTRIO WJIM YAaCTHYHO NPHUOIMIDKEHHBIX K YCIOBHSM NpodecCHOHATBHON aearenbHOCcTH. IIpoBepsercs 3HaHUE
TEOPETHYECKOTO MaTepHaja, Heo0X0AUMOe Ul MPAaBWIHHOTO COBEPIICHUS HEOOXOMUMBIX NEHCTBUH, YMEHHE BBICTPOUTH
MIOCTIEIOBATENBHOCTD ACHCTBHM, IPAKTHUECKOE BIIaICHIE IPUEMaMI U METOIaMH PEIICHHS PO eCCHOHATIBHBIX 3a1ad.

4.2.2.2. Kputepuu oueHNBaHUS
27-30 6a/1J10B CTABUTCS, €CJIM 00YYAIOIIUMCS:
3a/iaHKe BBINOJHEHO MOMHOCTHIO U MPaBUILHO.

22-26 62JJI0B CTABUTCS, €CJIH 00y4AOIIUMCS:

3aJaHue BBINOJIHEHO MOJIHOCTBIO, HO HET JOCTATOYHOr0 00OCHOBaHUs. Vin pu BepHOM pellIeHHH JOIyIeHa OINOKa NN
HE/I0YeT, He BIUAIOMMN Ha MPABUIBHYIO MOCIIEA0BATEILHOCTD PacCy KICHUH.

18-21 6a110B cTaBUTCSL, €CJIU 00YUAIOIMMCS:

3aaHue BBIIOJIHEHO YaCTUYHO WIH C (PaKTUUECKUMU OIIUOKaAMH.

0-17 6a110B cTaBUTCS, €CJIU 00yYaIOIMMCS:

3amaHue He BHITIOHEHO WM BBITOJIHEHO C OONBIINM KOJIMIECTBOM (DaKTHUECKUX OIITHOOK.

4.2.3.3. Conep:xaHue OlIeHOYHOI0 CpeAcTBA
Bangaua 1
Hanwmmre KOHCONBHYIO MpOrpaMMy, B KOTOPYIO IMOJB30BATENh BBOAWT C KIABHATYpHl JBa 4YHCIA. A Tporpamma
CpaBHMBAET JIBa BBE/ICHHBIX YHCJIa U BEIBOAUT HA KOHCOJIb PE3yJIbTaT CPaBHEHUsI (JIBa YMCIIa PaBHBI, IEPBOE YHCIIO OOJIbIIIE
BTOPOTO WJIM TIEPBOE YHUCIIO MEHBIIIE BTOPOTO).
3anmaua 2
Hanummmre KOHCOJBHYIO IPOrpamMMy, B KOTOPYIO MOJIb30BATEIbh BBOJUT C KIABHATYPHI YKci0. ECIIU 4HuCiI0 0HOBPEMEHHO
6onpme 5 u menesme 10, To mporpamMMa BeiBoAWUT "Umncno Oonpme 5 u Mensme 10". MHade mporpamMma BBIBOJHUT
coobuierne "HeusBecTHoe uucio".
3agaua 3
Hanwimire KOHCOMBHYIO IPOrpaMMy, B KOTOPYIO IOJIb30BATeIh BBOAUT C KIIABHATYpHI yrcio. Ecnu gucno mmbo paBHO 5,
6o paBHO 10, To mporpamma BeBoAuT "Hucmo 6o paBHO 5, mubo paBHO 10". MHaue mporpamMma BEIBOTUT COOOIICHUE
"HeussectHoe uncio".
3anaua 4
B 0aHke B 3aBHCUMOCTH OT CyMMBI BKJIJ[a HAYHCIIIEMBIA TIPOIICHT 110 BKJIATy MOXKET OTINYaThCsl. Hamummre KOHCONBHYTO
IIporpaMMy, B KOTOPYIO IOJIb30BAaTEIb BBOAWUT CyMMy Bkiama. Ecim cymma Bxiama menbine 100, To Haumcnsercs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauncnsercst 7%. Ecinu cymma Brutaga 6ombine 200, To Hauncnsercst 10%. B xonie
IporpaMmMa J0JDKHA BEIBOJUTH CYMMY BKJIa/ia C HAYMCICHHBIMU TPOIIEHTAMH.
3amaya 5
W3mennm npensiaynryto 3amady. Jomyctum, 0aHK TEpHOAMYECKH HAYHCISET 10 BCEM BKJIaaM KpOMe MPOIIEHTOB OOHYCHI.
W, nonmycTtiMm, cefidac OaHK perIni JOHAYUCIUTH 110 BCeM BKJIamaM |5 eauHUI] BHE 3aBUCHMOCTH OT MX CyMMEI. V3MeHuTe
porpamMmy TakuM 00pa3oM, 4TOOBI K PHHAIBHOM CyMe JOYHCIISIINCH OOHYCHI.
3amaua 6
HamummmTe KOHCONBHYIO INpOrpaMMy, KOTOpas BBIBOJHUT MOJb30Barento cooOmenue "BBeaure HOMep omepaiuu:
1.Cnoxenue 2.Bpruntanue 3.YMHoxkeHue". Pamom c HazBaHuMeM KaXIOW oOmepaluu yka3zaH €€ HOMep, Harlpumep,
onepanus BeluuTaHUs umeeT Homep 2. IlycTs monp3oBaTens BBOAUT B MPOrpaMMy HOMEP OMEpaliy, U B 3aBUCUMOCTH OT
HOMeEpa OTepanyy IporpaMMa BEIBOJUT €My Ha3BaHHE OTIEPaIny.
3amaya 7
W3mMennte mpeasiaymIyio nporpammy. [IycTh moms30BaTens KpoMe HOMepa OIEpaIliii BBOJWT JBa YMCIHA, M B 3aBUCHMOCTH
OT HOMEpa OTIEpPalli C BBEJCHHBIMH YHCIAMH BBITIOJHSIOTCS OIpEACTICHHBIC NeHCTBHs (HampuMep, IpH BBOJAE 4ucia 3
YrcIa YMHOXKAIOTCS ). Pe3ynbpTar orepanuy BEIBOTUTHCS Ha KOHCOJb.

Bangada 8

3a Kaxabplii Mecsl 0aHK HaYMCIAeT K cymMme Bkiaaa 7% oT cyMMbl. Hamuimire KOHCOJIBHYIO NPOTpaMMmy, B KOTOPYIO
M0JIb30BaTENb BBOAWT CyMMY BKJIaJa M KOJHMYECTBO MecsleB. A OaHK BBIYUCISET KOHEYHYIO CYMMY BKJIQJa C YYETOM
HA4YMCIIEHUS NPOLIEHTOB 3a KaXKIBIH MecsIl.

J1J1st BBIUMCIICHUS] CyMMBI C YY€TOM MPOLICHTOB UCTIONBb3yiTe MK for. st BBoia CyMMBI BKJIaia UCIIOIb3YHTE BRIpAKEHHE
Convert. ToDecimal(Console.ReadLine()) (cymma Bkiana OyaeT npeacTaBisath Tum decimal).

3anmaya 9

3a Kaxaplii Mecsn 0aHK HAYHCIIeT K cyMMe BKiaaa 7% oOT CyMMBL. HamummTe KOHCOJBHYIO MPOTpaMMy, B KOTOPYIO
MOJIb30BaTEh BBOJUT CYMMY BKJIaJa W KOJHUYECTBO MecCsIeB. A OaHK BEIYUCISICT KOHCYHYIO CyMMY BKJIAZa C YYETOM
HAYHCIICHUS TIPOLICHTOB 32 KAKIBIH MECSII.

JIs BEIYUCIIEHUS CYMMBI C Y4YETOM IIPOIIEHTOB HCHONB3ydTe mukin while. J[7as BBoma CyMMBI BKIIaja HCIONB3YHTE
Beipakenue Convert.ToDecimal(Console.ReadLine()) (cymma Bkiaga 6yaet npeactaBiars Tam decimal).

3anmaga 10



Hanwummre nporpaMMy, KOTOpast BRIBOJAMUT Ha KOHCOJIb TAONHILy YMHOKEHUS

3amauva 11

Hanwummire nporpaMmy, B KOTOPYIO MOJH30BATENb BBOJUT JIBA YMCIIA W BBIBOJUT PE3YJIbTAT UX YMHOXeHuUs. [Ipu 3tom
IporpamMma J0JDKHEI 3alpalliiBaTh Y MOJIb30BaTeIIs BBOJI YHCEI, TIOKA 002 BBOJMMBIX YHCIIA HE OKAXKYTCS B Auana3one ot
mo 10. Ecnu BBeneHHBIC uncia okaxyTcst Oombine 10 win Menbie 0, TO mporpaMma JOJDKHA BBIBECTH TOJIB30BATEIIO O
TOM, YTO BBEJCHHBIC YHCIIAa HEIOIyCTUMBI, M TIOBTOPHO 3allpOCUTH Y TMOJB30BATENS BBOJ ABYX ducel. Ecnm BBeneHHBIC
Yrcia MpuHaAIexKaT nuana3ony ot 0 no 10, To mporpamMma BEIBOAUT pe3yIbTAT YMHOKEHHS.

Jlns opraHu3aIiy BBOIa YHACEN UCTIONB3YiTe OeckoHeuHbIH UK while i omepartop break.

11. TTocTpouTh cHUCTEMy KIACCOB LIS ONHCAHHS IUIOCKMX T€OMETpHYecKHX (UTyp: Kpyra, KBagpaTa, IpSIMOYTOJbHHUKA.
[IpexycMOTpeTh METOABI IUIA CO3MaHUs OOBEKTOB, MEpeMElIeHHsI Ha TUIOCKOCTH, U3MEHEHHUS pa3MepoB U IOBOPOTA Ha
3a/laHHBIN yTOJI.

12. TloctpouTh oOmMCaHHE Kjacca, COJAEpKallero HHGOPMAIMIO O TOYTOBOM ajpece opraHuzanuu. IlpemycMoTpeTh
BO3MOKHOCTh pa3ebHOr0 M3MCHEHUS COCTABHBIX YacTel ajpeca, CO3JaHus M YHHYTOKECHUSA 00BEKTOB 3TOr0 Kiacca.

13. CocTaBuTh ONMMCaHHE Kiacca sl MPEACTABICHUS KOMIUICKCHBIX YHCENI ¢ BO3MOXKHOCTBIO 3aJlaHHsI BCIECTBCHHOW U
MHHMOH 4acTell kak umciamu TuoB double, Tak u nenbiMu unciaMu. OOECHCUNTh BBHIMOJHEHHE OINMEPAIUil CIIOKCHHUS,
BBIUHUTAHUS U YMHOKCHHUS KOMIICKCHBIX YHCEIL.

14. CoctaBuTh ONMMCAaHUE Kiacca Uit paObOThI C HEMHBIMHA CIIMCKAMH CTPOK (CTPOKH MPOM3BOJIBHOM JJTUHBI) C ONEPALIUSIMH
BKITIOUCHHUS B CIIHCOK, VAAJCHUS W3 CIHCKA DIIEMEHTA C 3a/JlaHHBIM 3HAueHHEM IAHHOTO, yNAICHHS BCErO CIHCKA WIH
KOHIIA CIIMCKA, HAYMHAasl C 3aJaHHOTO DJIEMEHTA.

15. CocraBuTh oOmHcaHHe Kiacca I OOBEKTOB-BEKTOPOB, 3aaBa€MBIX KOOpPAWHATAMH KOHIIOB B TPEXMEPHOM
npocTtpadcTBe. OOECIICUUTh ONEpPAIH CIIOKCHHSI U BBHIYATAHHUSA BEKTOPOB C IMOJIYYCHHEM HOBOT'O BEKTOPa (CYMMBI WIITH
Pa3HOCTH), BBIYHCIICHUS CKAIIPHOTO IPOU3BEICHHS ABYX BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA YIIIa MEXKIY BEKTOPAMHU.
16. CocTaBuUTh OMHMCaHHE Kiacca MPSMOYTOJIbHUKOB CO CTOPOHAMH, MApaUICIIbHBIMUA OCSIM KoopauHat. IIpemycMoTpeTh
BO3MOKHOCTh TIEPEMEIICHUS MPSIMOYTOJbHUKOB Ha IUIOCKOCTH, H3MCHCHHS pPa3MEpOB, IMMOCTPOCHHS HAUMEHBIICTO
MPSIMOYTOJIPHUKA, COACPIKAIICTO ABA 33aJaHHBIX MPAMOYTOJIbHHKA, W IPAMOYTOJIbHUKA, SIBISIOMICTOCS OOIIEH YacThiO
(mepecedeHneM) ABYX MPSIMOYTOJIHHHUKOB.

17. CocraBuTth OmMcaHue Kjacca Ul ONPEACICHUS OIHOMEPHBIX MAaCCHBOB II€JBIX 4Hcea (BekTopoB). IIpemycMoTpeTh
BO3MOKHOCTh OOpAIlEeHHs K OTACIBHOMY 3JIEMEHTY MacCHBa C KOHTPOJIEM BBIXOJa 3a MPEACbl HHICKCOB, BO3MOXHOCTD
3aJlaHMs IPOU3BOJIBHBIX IPAHUIl HHICKCOB TPU CO3IaHUH 00BEKTa M BBHITIOJHEHHUS OIEPAIMi MO3JIEMEHTHOTO CIOXCHUS H
BBIYUTAHUS MACCHBOB C OJJMHAKOBBIMHU T'PAaHHUIIAMH HHCKCOB, YMHOXKCHHS M JICJICHHSI BCEX 3JICMCHTOB MaCcCHBA Ha CKaJsp,
meJaTty (BBIBOA HA dKpaH) JIEMCHTOB MacCHBa IO WHACKCAM U BCErO MacCHBa.

18. CocTaBUTh ONMUCAHKE KIAacCa I OTPEICICHUS OJHOMEPHBIX MACCHBOB CTPOK (PUKCHPOBAHHOM JITHHEL.



Ipunoowcenue 2
K paboueli npocpamme OUCYUNTUHBL (MOOYIs1)
b1.B.J[B.01.01 Ilpoepammuposanue na JEJIOU

Ilepeuens JuTEpATYpPbl, HEOOXOAMMOI AJIsl OCBOCHHS TMCHUILIUHBI (MOAYJIsST)

Hanpasnenue noarorosku: 09.03.03 - [puknannas nHGopMaTHKa
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1. Kyneun, H. B. Delphi 6. [Iporpammuposanue Ha Object Pascal / H. b. Kynbtun. - Cankr-IletepOypr: BXB-
ITerepoypr, 2015. - 521 «c¢. - [ISBN 978-5-9775-1376-0. - Tekct: onekrponnsrid. - URL:
https://znanium.com/catalog/product/939853. — Pexxum moctyna: 1mo moImucKe.

2. Ocwumnos, /1. JI. ba3zel mannabix m Delphi. Teopus u npaktuka: [Ipaktudeckoe mocobue / OcwumoB [.JI. -
CII6:BXB-Iletepoypr, 2011. - 746 c.ISBN 978-5-9775-0659-5. - Tekcr: osnektponHbsii. - URL:
https://znanium.com/catalog/product/355202 — Pexxum mocTyma: 1o moAIucKe.

3. OumnmuHa, I'. M. Delphi: mporpaMmMmupoBanne B mpuMepax U 3amadax. [Ipaktukym : y4e6. mocobue / I.M.
OupmunHa, K.A. Munopanos. - Mocksa: PUOP: UTHOPA-M, 2016. - 116 c. - (Beiciiee obpa3oBanue: bakanaspuar). -
https://doi.org/10.12737/13667. - ISBN  978-5-16-103932-8. -  Tekcr:  oamextponnsii. -  URL:
https://znanium.com/catalog/product/536597. — Pexxum nocrtyma: 1o HOAMKCKE.

4.®nenoB, M. E. bubnus Delphi: [Ipakruueckoe pykoBoactso / dieHoB M.E. - CI16:BXB-Ilerepoypr, 2011. - 668
c.ISBN 978-5-9775-0667-0. - Tekct: amekrponnsiii. - URL: https://znanium.com/catalog/product/355256 — Pexum
JIOCTYIA: TIO MOJIITHCKE.

5. Kynetun, H. B. OcnoBsl nporpammupoBanust B Delphi XE. - Cankr-IletepOypr : BXB-IletepOypr, 2011. - 416
c. - (CamoyuuTens). - ISBN 978-5-9775-0683-0. - Tekcr: JJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/355289 — Pexum moctyrma: 1o moarmcKe.

6. Llapes, P.1O. MadopmaTrka u mporpaMMupoBanne [DIeKTpOHHBINH pecypc]: yueb. mocodue / P. 1O. apes, A.
H. Ilynkos, B. B. Camapun, E. B. MeutbHukoBa. - Kpacuosipck : Cub. dpenep. yu-t, 2014. - 132 c. - ISBN 978-5-7638-
3008-8. - Tekct: anexrpoHHsIi. - URL: https://znanium.com/catalog/product/506203 — Pexxum roctyna: o moAIcKe.
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Ipunoocenue 3
K paboueli npocpamme OUCYUNTUHBL (MOOYs1)
b1.B.J[B.01.01 Ilpoepammuposanue na JEJIOU

Ilepeuenb HH(POPMAIMOHHBIX TEXHOJIOTHA, HCIOJIB3YEeMBbIX JIS1 0CBOEHUSI AUCUMILIMHBI (MOYJIs1), BKIOYAs
nepevyeHb NPOrpaMMHOr0 obecnedeHus 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Hanpagnenue noarorosku: 09.03.03 - [puknanHas nHpopMaTHKa

IIpoduns nogroroBku: [pukianHas nHbOPMATHKA B SKOHOMHUKE

KBanngukauus BblTycKHHKA: OakanaBp
®opma o0yyeHus:: 0UHOE
S3bIK 00yUeHUs: PYCCKUN

I'ox Havyana oOyueHust o oOpasoBaTeabHON nporpamme: 2022

OcBoeHNE AWCHUIUINHBI (MOAYISI) TPEANoJaraeT HCIOJIb30BAHUE CIEAYIONIETO MPOTPAMMHOTO OOECIIeUeHUS W
nH(pOPMALMOHHO-CITPABOYHBIX CHCTEM:

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

OnextpoHHas oubnnorednas cucrema «ZNANIUM.COM»

BHCKTPOHHaH OuOIIMOTEYHAsT CHCTEMA I/I3HaT€J'H>CTBa «Jlauby

BHCKTPOHHaH OuOIMOTEeYHAs CHCTEMA ((KOHchILTaHT CTyACHTa»
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