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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:

HIndp Pacundposka
KOMIIEeTeHIINH MpHoOpeTaeMoii KOMIETEHIIUU
IK-2 Crioco0eH OCYIIECTBIISITh TECTUPOBAHUE KOMIIOHEHTOB HH(MOPMAIIMOHHBIX CHCTEM
IK-2.1 3HATH TEXHOJIOTHH TECTUPOBAHUS KOMITIOHEHTOB HHPOPMAITMOHHBIX CHCTEM
IK-2.2 'YMeTh OCYIIECTBISATh TECTUPOBAHUE KOMIIOHEHTOB WH(POPMAIIMOHHBIX CUCTEM
IK-2.3 BnaneTs criocoOHOCTBIO OCYIIECTBIISTH TECTUPOBAHUE KOMIIOHEHTOB HH(MOPMAIIMOHHBIX
CHCTEM
[K-5 Crioco0eH PUMEHSTh CUCTEMHBIA MOAX0J] U MaTeMaTHYECKHUEe METO/IbI B (popMalii3anuu

[PCHICHUS MPUKIIAJHbIX 3a/la4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX

IIK-5.1 3HATH OCHOBBLI CHCTEMHOTO noaxoaga ¥ MaTCMaTH4YCCKUX METOI0B B (IJOpMaJII/ISaHI/II/I peuicHusd
MPUKJIaJAHbIX 3a/la4, B TOM YHCJIC NHTCJUICKTYaJIbHbIX

IK-5.2 'YMeTh IpUMEHSATh CUCTEMHBIN TIOJIX0]] I MaTEMaTHIECKIEe METOIbI B (hOpMaTH3aIiK PEIICHUS
MPUKIAIHBIX 327149, B TOM YHCJIE HHTEIDICKTYaIbHBIX

TIK-5.3 BiiageTh CIMOCOOHOCTBIO NMPUMEHSATh CHCTEMHBIM TOIXOJM M MAaTeMaTHYeCKHEe METOJbI B
(bopmanu3anuy penieHus MPUKIAIHBIX 3a/1a4, B TOM YHCII€ HHTEJUIEKTYJIbHBIX

OO0yuaroniuiicsi, OCBOMBIINN AUCIUIIINHY (MOIYJIB):

JlomkeH 3HaTh:

cucreMy mnporpammupoBanus Ha CH++; mpuHOuUnel pa3pabOTKM TpOTrpaMM; HPUHIMIBEI aBTOHOMHOH H
KOMILUICKCHOHM OTJIAZKH M TECTUPOBAHHUSI IIPOTPaAMM;

OCHOBBI CHCTEMHOT0 ITOIX0/]a K MATEMaTHYCCKUX METOJIOB MPH IporpammupoBanun Ha CU++.

JlomkeHn yMeTb:

pa3pabaTeIBaTh aITOPUTMBI PEHICHHWS W TNPOrPaMMHUPOBATH 3amadd O0OpaOOTKM MaHHBIX B MPEIMETHOW
obnactu, pa3pabaTeIBaTh MPOCKT TECTUPOBAHUS MPOTPAMMEI,

MIPUMEHSTHh METOBI CHCTEMHOTO ITOIX0/a ¥ MATEMaTHIECKIX METOIOB TIPH PEIICHUN MPUKIATHBIX 3a1a4.

JlomkeH BIaaeTh:
HaBBIKaMH OCYIIECTBIICHUS TECTUPOBAHUS MPOTPAMM;
HaBBIKaM{ CUCTEMHOTO TIOJIX0/]a K MaTEMaTHIECKUX METOJIOB B (JOpMaTM3AIMH PEIICHUS IPUKIIATHBIX 3a1a4.

2. MecTo nucuuminnel (MoayJsi) B ctpykrype OIIOII BO

Jannas mucumiuHa (MoAyih) BikmoueHa B pasmen "B1.B.JIB.01.02 ductmmnuael (Momynin)" OCHOBHOU
npodeccroHanmbHOM 00pa3oBaTenbHO mporpamMmbl 09.03.03 "Tlpukmamnas napopmaruka ([TpukmagHas nHGOpMaTHKA B
9KOHOMHUKE)" ¥ OTHOCUTCS K AWCIUIUIMHAM [0 BBIOOPY U 4YacTH, (OPMHPYEMOW yYACTHHKAMHU 00pa3oBaTEIbHBIX
OTHOIICHHH.

OcBauBaetcs Ha 2 Kypce B 4 ceMecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 32a4€THBHIX €IMHHUIAX C YKAa3aHHEM KOJU4YeCTBA YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 pafoTy ol0ydamwlmxcs ¢ NpenoaaBartesneM (II0 BHJAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSITEJBHYIO
padoTy o0y4amommxcs

OO6mas TpyJ0eMKOCTh JUCIUILINHBI 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 padora - 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 JHCIUILIMHE (MOAYJII0)
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Tema 1. TexHomOTHA PabOTH B BU3yalIbHOH cpeie
1. |mporpammupoBanus. KomnonentHas monaeinb. MHTEpdeiicHpie | 4 4 0 8 16
KOMIIOHECHTEI
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 npoekra B C++. ®@aiinbl mpoekTta, GopMbl U MOayis. MHCTIEKTOp OOBEKTOB W HHCIIEKTOP CBOWCTB
00bekToB. PexxuMm npoekTupoBanus uatepdeiica. Komnonent ®opma. KoMmoHeHTH! 1711 BBOJIa M BBIBOJIA TaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonentr Button. Kommonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OopadoTka TadauuHoii nngopmauuu. I'paduyeckue Bo3moxkHocTu cpeanl Borland C++. PabGora ¢
daiinamu. O6padoTka codobITHii. MbBIIIb U KJIABHATYpa

O6paboTka Tabinunoi wmHpopmaumu. Komnonent StringGrid. 3arpyska mn3oOpaxkeHMid 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. Texnoorusi NpoeKTHPOBaHNs NPUIOKeHHI. B3anmoaelicTBHAMHI NPUIIOKeHUH ¢ 0a3aMHU JaHHBIX

ITocTanoBka 3anaqu. [Toctpoerrne 00OBEKTHOW MOJETH MPUIIOKEHUS. BhieeHre THIIOBBIX COOBITHI T 0OBEKTOB.
Pa3zpaboTtka Bu3yanpHOTO MHTEpQeiica. Monenb aocTymna Kk 0a3aM JaHHBIX M3 CPeIbl MPOrpaMMHPOBaHMsI. KOMIOHEHTHI
ISl paboTHI ¢ TaOMUIIAaMU | 3ampocamu. OuIbTpaIus NTaHHbIX. BusyanbHOe 0TOOpakeHHe JaHHBIX Ha (hopMme.

Tema 4. ConpoBoxkaenne NporpaMmMuoro npoaykra. Ilpoekrnas nesTeJbHOCTD

JKu3HeHHBI 1TWKI mporpaMMHOTO mpoxykra. OpraHm3amus momomm: (aill CHpaBKH, KOHTEKCTHAs ITOMOIIb.
Pa3paboTka WrpoBBIX M OOYYAMOIIMX MNPUIOKCHHH B COOTBETCTBUHM C HHIMBHUIYadbHBIMH 3aJaHusMu. Pa3zpaboTka
npwioxenuil. Mcnonp3opanue kommonenTa Shape. [loctupoenue rpadukos u quarpamm B kommonente Chart. PaGora ¢
TEKCTOBBIMH U THIU3UpoBaHHBIME (paiinamu. Komnonentr 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 00pa3oBaTENILHON JEATENLHOCTH 10 00pa3oBaTeNIbHBIM IIPOrpaMmam
BhICIHIEro o00Opa3oBaHWs — MporpaMmaM OakajaBpuara, NporpaMMaM CIIEUaJIMTEeTa, HPOrpaMMaM MarucTparyphbl
(YTBEp KEHHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M Bblcuiero oopasoBanust 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  TOCYZapCTBEHHOTO  aBTOHOMHOTO — oOpasoBartenpHOro  yupexaeHus "KazaHckwmid
(ITpuBokCcKHiA) dhenepaabHbIH YHUBEPCUTET"

[IpaBuna BHyTpeHHero pacnopsika (eaepasbHOr0 TOCYAapCTBEHHOIO aBTOHOMHOTO — 00pa3oBaTElIbHOTO
YUpEXKICHU BhICIIEro npodeccruoHaibHoro oopasosanus "Kazanckuii (I[IpuBomkckuil) dhenepanbHbiil yausepcurer”

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 KOMIIETCHIIMH, 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 KOMITCTCHIINH INTAHUPYEMBIM pe3ybTaTaM 00y9IeHHUS 110 TUCIUITIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHMS CHOPMUPOBAHHOCTH KOMITCTCHIIUH;

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

- OIFICaHHUe MOPSAKA IPUMEHEHHS U IIPOLIEAYPHI OLICHUBAHUS U KaXXIO0TO OIICHOYHOTO CPEICTBA;
- 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 HAXOAUTCS B HpI/IJ'IO)KeHI/II/I 1 x nporpamMmme JUCHUTIIINHBI (MO,Hy.]'HO).

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

OcBoeHne AMCHMIUIMHBI (MOAYJISI) TpenamoiaracT MU3ydeHue ydeOHOH smteparypbl. JlutepaTypa MokeT OBITh
JIOCTYIHA 00yYarolMMesl 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 Hayunoii 6ubnuoreke Enadyxckoro nactutyra KOY. O0yuaronuecs moaydyarT yIeOHy0
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 KaOWHeTa B cUCTeMe "DJIeKTpOHHBIH yHHBepcuTeT". IIpH 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 nuTepaTyprl, HEOOXOIUMON AT OCBOCHHS OUCHWIUIMHBI (MOXYJs), HaxomuTcs B llpmroxkeHnn 2 K
paboueld mporpamme aucUMIUIMHBL. OH TOJJICKUT OOHOBICHUIO IIPU HM3MEHEHHHM YCJIOBHH porosopo KOV ¢
npaBooONaaTeNs MM DJICKTPOHHBIX M3JAHMH M TNpPU W3MEHEHMM KOMIUIEKTOBaHMS (oHnoB Hayunoil OubGianorexn
Enabysxckoro nacturyra 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
WuTepHeT-pecypchl; MPOBOANTE TMOWCKH B PAa3IMYHBIX CHCTEMaxX M HCIOJIB30BATh MAaTEPHANbI CAHTOB,
PEKOMEH/IOBAaHHBIX IPETOAaBATEIIEM.

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
Mpe3CHTAllNi, JICMOHCTPATUBHOrO Matepuana (B YacTHOCTH IUIAKATOB, CIIAHIOB), KOTOpBIC
COMPOBOXKIAOTCS Oecemoi mpemnoaaBatesis co cryaeHTamu. CTyIeHT MOXET cJaBaTh J1a0OpaTOPHYIO
paboty B BUJIC HAIACaHUS pedepara, MOJITOTOBKH CITaifIoB,
MPE3CHTAIMA W TOCJIEAYIOUICH 3aIlUThl €ro, JUO0 MOXKET HANKCaTh KOHCICKT B TETPalId, OTBETUB Ha
BOTIPOCHI O 3a1aHHOM Teme. OTBETHl Ha BOIPOCH MOKHO COIPOBOXIATh PUCYHKAMHU, CXEMaMH U T.J. C
MPUBJICUYCHUEM JONOIHUTEILHOM JIUTEPATYPhI, KOTOPYIO CIEIYET 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 MHAMBHUIAYAIBHOMY IUIAHY, B 3aBUCHIMOCTH OT COOCTBEHHOH MOJATOTOBKH, OKOJKETa BPEMECHU
U ApYrux ycioBuid. ExeTHEBHO O0OyYaIOMIMICS JOJDKCH YACTATH BBITOJIHECHUIO CaMOCTOSTEIBHON
paboTel B cpemHeM He MeHee 3 wacoB. [IpM BBITONHEHWH CaMOCTOSITENBHOW pabOTHl OOyJaroUTHiACs
HMMEET MPaBO 00palaThCs K MPENoJaBaTelio 32 KOHCYJIbTALUCH C IEIbI0 YyTOUYHEHUs 3amaHusi, GopMbl
KOHTPOJIS BBIMIOJHEHHOT'O 33JaHUsI.

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, HUCIOIb3YEMbIX MPH OCYLIECTBICHHH OOpa30BaTENIbHOIO IMpolecca Mo
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 ISl OCYIIECTBJIEHHSI 00pPa30BaTeILHOIO
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, TPYIIOBBIX M HHAMBHIAYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJIS ¥ TIPOMEXYTOYHOH aTTEeCTalllH, IOMEIIEHHUE ISl CAMOCTOSTEIbHON paboThl. KoMiuiekt Mebenu (TocamouHbIX
MmecT) 29 mt. Kommnext 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. Beixonq 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 npemnoaaBaHud JUCHUILVIMHBI K ﬂOTpeﬁHOCTﬁM oﬁyqaloumxcn HHBAJIUIA0B M JIUI C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbHA

IIpu HeoOXomuMOCTH B 0OpPA30BATEIBHOM MPOILIECCE MPUMEHSIOTCS CIICAYIONIME METOAbl U TEXHOJOIHWH,
obJieryaroniye BOCHPUITHE WHPOPMAIMK OOYYAIOIIUMHUCS HHBAIUAAMH U JIMIAMU C OTPAHMYCHHBIMH 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
KOMIIETEHIIM U JUIS TAHHOM TMCUMTLTHHBI KOHTPOJISl U IPOMEKYTOYHOI aTTecTAlNU
[IK-2. Criocoben 3HaTh CUCTEMY MPOTPAMMUPOBAHUS HA Texyuuii KOHTPONIb:
OCYLIECTBIISATh CU++; npuHIUIEI pa3pabOTKU IPOTrpaMM; JlabopaTopHbIe pabOTHI IO TEMaM
TECTUPOBAaHUE MIPUHLIUITB ABTOHOMHON U KOMIUIEKCHOMN Tema 1. TexHonorus paboThl B BU3yalIbHOM
KOMIIOHCHTOB OTJIAJKU ¥ TECTUPOBAHUSA MIPOTPAMM. cpene nporpamMmmupoBanus. KomnoneHTHas
UHPOPMAIUOHHBIX Mok, MHTepdhelicHbIe KOMIOHEHTHI
CHUCTEM. YMmeTs pa3pabaTeiBaTh anropuTMEI pemenus | Tema 2. O6paboTka TabIHIHON

Y TIpOTpaMMHUPOBATh 33129 00paboTKH
JIAHHBIX B IIPEIMETHOI o0nacTy,
pa3pabaTbhIBaTh IPOEKT TECTUPOBAHUS
POTPaMMBI.

BHaL[eTI) HaBbIKaM# OCYIICCTBJICHUS
TCCTUPOBAHHNA IPOTrpAMM.

uHpopmanuu. ['paduaeckue BOZMOKHOCTH
cpenst Borland C++.. PaboTa ¢ daitnamu.
O6paboTtka coOpITHI. MBI U KITaBHATYPa
Tema 3. TexHoJIOTUS IPOEKTUPOBAHUS
puiIoKeHui. B3anmonenctBusamMu
MPUIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBOXIeHIE TPOTPAMMHOTO
npoaykra. [IpoexkTHas 1edaTebHOCTD

IIpomexxyTouHas aTTecTaIus:
Dxzamen

TIK-5. ciocoben
MPUMEHSTh CUCTEMHbII
HOAXOM U
MaTreMaTHYeCcKHe
METO/IbI B
(hopmanuzanuu
peUICHUsI TPHUKIIATHBIX
3a5a4, B TOM 4YHCIIC
UHTEJUICKTYaJIbHBIX.

3HaTh OCHOBBI CHCTEMHOT'O [T0IX0/1a U
MaTeMaTHYECKUX METO/IOB MpU
nporpamMmmupoBaanu Ha CH++

Vmerp IMPUMEHATb MCTOJABI CUCTEMHOT'O
ImoaxoJa 1 MAaTEMATHICCKUX METOJI0B IIPU
PCUICHUHU MPUKIIAAHBIX 3a71a4.

BJ'IaL[eTL HaBbIKaMH CUCTCMHOT'O 1I0AX04a 1
MaTCMaTU4YCCKUX METOI0B B q)OpMaJ'II/I?)aIII/II/I
peUICHUA MPUKIIAAHBIX 3a71a4.

Tekyiuii KOHTPOJIb:

TectupoBanue o remam

Tema 1. TexHomorust paboTHl B BU3YaIbHOK
cpene mporpammupoBanus. KommoHeHTHas
Moienb. IHTepdeiicHbIe KOMITOHEHTBI
Tewma 2. O6paboTka TaOIUIHON
undopmanuu. I'paduueckre BO3MOKHOCTH
cpensl Borland C++.. Pabora ¢ daiinamu.
O06paboTka coObITH. MBIIIL U KITaBUATypa
Tema 3. TexHonOrUs NPOESKTUPOBAHUS
npuiokeHui. Bzanmonencteusimu
MPUIOKEHUH ¢ 0a3aMu JTaHHBIX

Tema 4. ComnpoBoXXIeHHE NPOrPaMMHOIO
npoxaykta. [IpoekTHast AeATeNbHOCTH

[IpomexyTouHast aTTECTaIHs:
Dxzamen

2. Kpurtepuu oneHuBanns c(pOPMHPOBAHHOCTH KOMIIETEHIM I

Komnert 3auTeHo He 3auTeHo
eHUUS Bbicokuii ypoBeHb Cpennuii ypoBeHb Huskuii ypoBenb Hu:xe noporosoro
(OTIM4YHO) (xopouio) (yA0BJIETBOPHUTEIbHO) YPOBH#A
(86-100 6as10B) (71-85 6annoB) (56-70 6annoB) (Hey10BJ1€TBOPUTEIb
HO)
(0-55 6aa10B)
1IK-2 3Haer cuctemy | 3HaeT cUCTeMY | 3HAeT CUCTEMY He 3naer cucremy
TIPOTPaMMHUPOBAHHSA Ha | MpOrpaMMHUPOBAHUS Ha | IPOrpaMMHUPOBAHKS Ha TIPOTPaMMHUPOBAHHS
CU++; npuHIunel | CU+; ocuoBHble | CU++; oTnensHbIE na CU++;
pa3paboTKi  TMPOrpaMM; | MPUHITUTIBI pa3pabOTKH | MPUHIIUIIBI pa3pabOTKH TTPUHIIHATIBI
MPUHIUIE aBTOHOMHON ¥ | MpOTrpamm; MNPUHIMIEL | POTPaMM, JOITyCKast pa3paboTku
KOMIUICKCHON OTJaJKH ¥ | aBTOHOMHOM U | THIIUYHBIC OMIHOKU TIPU IporpaMM;
TECTHPOBAHUS MPOrPaMM KOMIUICKCHOH OTJIAJKK U | OTBETE HAa BOMPOC WM TPUHITHIIBI
TECTHPOBAHUS MPOrPaMM PEIICHUH TOCTABICHHON ABTOHOMHOM U
3a7a4u KOMILIEKCHOU
OTJANIKA U
TECTHPOBaHUS
poTpaMM
YwMmeer paspabateiBaTh | YMeeT paspabareiBaTh | YMeeT paspabarteiBaTh | He ymeer
QITOPUTMBI ~ pEIIeHHs ¥ | alTOPUTMBI  DPEIICHHS W | AITOPUTMBI pemIeHHs W | pa3pabaTeIBaTh
MpOTPaMMHPOBATh 3a7adydl | MPOrPaMMHPOBATH  3aJa4d | IPOTPAMMHPOBATh 3a/1a4H | ANTOPHTMBI
00paboTKH  JaHHBIX B | 00paboOTKH JIaHHBIX B | oOpabOTKM  JNaHHBIX B | pENICHHS U




MpeIMEeTHOM o0xacty, | mpeaIMETHOM o0iacty, | MPEeaIMETHOM o0jactyu, | MPOrpaMMHUPOBATH
pa3pabaTbIBaTh MPOEKT | pa3pabaThiBaTh MPOEKT | pa3pabaThIBaTh MPOEKT | 3ama4yu 00pabOTKH
TECTUPOBAHUS IPOTPAMMBbI | TECTUPOBAHUS MPOTPAMMBI, | TECTUPOBAHUS JIaHHBIX B
JIOTyCKasi HE3HAuYUTeNbHbIE | MPOrPaMMBI, JIOTyCKasl | mpeaMeTHON
OmMOKH TMpPH OTBETC HA | THIUYHBIC OIIMOKKM TpU | 00NACTH,
BOIPOC WIH  pEIICHUM | OTBETE HAa BONPOC WM | pa3pabaThiBaTh
MIOCTABJIEHHOW 3aJ1auu pPELIEHUH  IOCTaBJIEHHOW | MPOEKT
3a1aun TECTHPOBaHUS
MPOrpaMMBbl
Bnaneer HaBbIKamMu | Bianeet OCHOBHBIMH | Biameer oTaelbHeIMU | He BilajeeT
OCYIIECTBIICHUS HaBBIKAMH OCYIIECTBICHHUS | HABBIKAMH OCYIIECTBICHUS | HABBIKAMH
TECTUPOBAHUS TIPOTPaMM TECTHPOBAaHUS  IPOTPaMM, | TECTUPOBAHHUA IPOTPaMM, | OCYIIECTBICHHS
JOTTyCKass HEe3HAUWTENbHBIC | HOMyCKas THITHYHBIE | TECTUPOBAHUS
OomMOKH TpH OTBETE HA | OMIMOKKM MPH OTBETE HA | MPOTpaMM
BOIPOC WIM  pEelIeHHH | BOMPOC WIM  pElIeHUU

IOCTaBJICHHOU 3aJa4yun

IOCTABJICHHOMN 3aJadyun

IIK-5

3HaeT OCHOBBI CUCTEMHOI'O

3HaeT OCHOBBI CUCTEMHOI'O

3HaeT OCHOBBLI CUCTEMHOTO

He 3HaeT ocHOBEI

MoJAX0Ja 1 MOJX0JIa U OTAEIbHBIX MOAX0/1a ¥ OTAEIBHBIX CUCTEMHOT'O
MaTeMaTHUYECKUX METOJOB | MaTeMaTHUYECKUX METOJIOB MaTeMaTH4YeCKUX METOJIOB | MOAXO0Ja U
MU [IPOrPaMMUPOBAHUH MIpU IPOrPAMMUPOBAHUM HA | TIPU MPOrPaMMHUPOBAHUU MaTeMaTHYECKUX
Ha CU++ CHU++, nomyckast Ha CU++, momyckas METOJIOB TIPH
HEe3HAYNTEIHHBIE OMINOKU TUTTNYHBIE OUTHOKY TIPH [IPOrpaMMHUpPOBaHUH
IIPX OTBETE HA BOIIPOC MU OTBETE Ha BOIIPOC MU Ha CU++
pelIeHnHN TOCTaBIECHHOM pelIeHUu TOCTaBICHHOM
3a/1a4u 3a1a4u1
YMeeT npuMeHsITh METOAbl | YMEEeT NPUMEHSTh METObI Ywmeet npumensats metoasl | He ymeer
CHUCTEMHOTI0 MOAX0a U CHUCTEMHOT'0 OJIX0Ja 1 CHUCTEMHOTI0 MOJIX0Ja U pa3pabaTbIBaTh
MaTeMaTHUYECKUX METOJOB | OTHEIbHBIX OTAEIbHBIX MPUMEHSITh METOIbI
MIPU PEIICHUU MaTeMaTHYECKUX METOIOB MaTeMaTH4YEeCKUX METOJIOB | CHCTEMHOTO
MPUKJIATHBIX 3a7a4 MU PELICHUU MPUKIATHBIX | TPU PEeIIEHUN MoJAX0Ja 1
3a/1a4, 0MycKas MIPUKJIAIHBIX 3324, MaTeMaTHYECKUX
HE3HAYUTEIHHBIC OIIMOKU JIOTyCKasi TUTTUYHbBIE METOJIOB IpU
IIPY OTBETE HAa BOIPOC WU OIIMOKY IIPH OTBETE Ha pelieHnn

pelIeHnr TOCTaBICHHOM
3a1aun

BOTIPOC WIIH PEIICHUN
MOCTaBJICHHON 3a1a9H

IMPUKJIaJHBIX 3aJ1a4

Bnaneer HaBbIkaMu
CHCTEMHOTO TOAX01a ’
MaTeMaTHYECKUX METO/I0B
B (hopManTu3aIiu perieHust
MPUKJIATHBIX 3a/1a9

Bnaneer HaBbIkaMu
CHCTEMHOIO IIOAX0/1a K
OTIEIBHBIX
MaTeMaTHYECKHX METOIO0B B
(hopManu3anuy perneHus
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3. PacnipenesieHue o1eHOK 3a (popMBbI TeKYIIEro KOHTPOJISI H MIPOMEKYTOYHYIO aTTeCTALNIO

4 cemectp:

Tekyluii KOHTPOJIb:
JlabopaTopHbIe pabOTHI IO TeMaM
Tema 1. Texnosorus paboThl B BU3yaJIbHOI cpezae nporpaMMmupoBanust. KomnonenTnas mozens. HtepdeiicHbie
KOMITOHCHTBI
Tema 2. O6padotka TabmraHON HHGOpMarm. I'padudeckie Bo3moxxkHocTH cpeas! Borland C++. Pabora ¢ ¢aitmamu.
O06paboTka coOpITHi. MBIITH U KJIABHATypa
Tema 3. TexHOJOTHS TPOCKTUPOBAHUS TIPIJIOKESHUN. B3anMoaeic TBUsIME TIPHUIIOKEHUH ¢ 0a3aMu JaHHBIX
Tema 4. ConpoBoXkJieHHE IPOrpaMMHOI0 MpoayKTa. [IpoekTHas NesITeIbHOCTD
MakcumanbHoe KonmdecTBo 6amios o bPC - 30.

TectupoBanue
Tema 1. Texnosorus paboThl B BU3yaJIbHO cpeze nporpaMMmupoBanust. KomnonenTnas mozens. HtepdeiicHbie
KOMIIOHEHTEI




Tema 2. O6paboTka Tabnnunoi nHpopmanuu. ['padudyeckne Bozmoxuoctu cpeabl Borland C++. Pabota ¢ daitnamu.
O06paboTka coObITHH. MBI U KIaBHATypa

Tema 3. TexHOJIOTHS TPOEKTUPOBAHMS TPHIIOKEHUH. B3anMoieicTBUSAMY MPUIIOKEHNH ¢ 6a3aMK JaHHBIX

Tema 4. ConpoBo/IeHHE TPOTPAMMHOTO NpoIyKTa. [IpoekTHas 1esTeIbHOCTD

MakcumanbHoe konudecTBo 6amioB 1o bPC - 20.

Hroro 30+20=50 6amros

IIpoMe:kyTouHasi aTTecTalus - SK3aMeH-50 0aIIoB.

[TpomexyTouHass aTTecTalMss TNPOBOAMTCS TIOCIE 3aBEpPIUICHHS W3YyYCHHS AWCIMIUIMHBI MM €€ 4YacTh B (opme,
orpenensieMoll y4eOHBIM IUTaHOM 00pa3oBaTeNbHOM MPOrpaMMbl C IIEbI0 OLEHHTh paboTy o0ydYaromerocs, CTENeHb
YCBOCHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb CPOPMUPOBAHHOCTH KOMITETCHIIMH.

[MpenopaBaresnb, NPUHUMAIOMIMI DK3aMeH oOecrednBaeT Cly4ailHOE paclpejelieHne BapHaHTOB JK3aMEHAaIMOHHBIX
3aJaHuil Mexay OOYYaIoIIMMKCS C MOMOIIBIO OWJIETOB W/WIM C NPUMEHEHHWEM KOMIIBIOTEPHBIX TEXHOJIOTHMH; BIIpaBe
3aaBaTh 00y4JaroIIeMyCsl TOMOIHUTEIbHBIE BONIPOCH U aBaTh JOMOJHUTEIbHbIE 3aJaHUSI IOMUMO TeX, KOTOPBIE YKa3aHBI
B Ouuiere.

DK3aMeH NpOBOIUTCS MO OmieraM. B kaxmoMm Omiere ABa OLEHOYHBIX CPEICTBA: YCTHBIH WM NMHCHMEHHBIH OTBET HA
BOIIPOC U NPAKTUYECKOE 3aJaHuE.

VCTHBIN WM MHCBMEHHBIN 0TBET — 20 GasuIoB.

[paktraeckoe 3amanue — 30 6amIoB.

Htoro 20+30=50 Gamios.

Ob1ree KOMMYECTBO OAJIIOB TI0 AUCIUILIHHE 33 TEKYIIHA KOHTPOJIb U IMPOMEXYTOUYHYIO artecTanuio: 50+50=100 6amioB.

Bune! oneHok:

Jas 3x3amena

86-100 — oTiIHgHO.

71-85 — xopouo.

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

4. OneHo4YHbIe CPeACTBA, NOPSIA0K X NPUMEHEHHUSI H KPUTEPUH OLleHNBAHUS
4.1. OneHOYHbBIE CPEACTBA TEKYLIEr0 KOHTPOJISI
4.1.1. JIaGopaTopHbIe padoThI
Tema 1. Texnosorus paboThl B BU3yaJIbHOM cpeze nporpaMMmupoBanust. KomnonenTrnas mozens. HtepdeiicHbie
KOMITOHEHTBI
Tema 2. O0paboTka TabnuaHoi HHPopMaruu. ['paduueckne BozMoxkHOCTH cpeabl Borland C++. PaGorta ¢ daiinamu.
O6paboTka coOpITHi. MBI U KJIABHATypa
Tema 3. TexHOJOTHS IPOSKTUPOBAHUS TIPIJIOKECHUN. B3anmoaeicTBUsIME IPHIIOKEHUH ¢ Oa3aMu JaHHBIX
Tema 4. ConpoBoXkIeHNE TPOTPAMMHOTO NMPOayKTa. [IpoekTHas HesSTeTbHOCTD
4.1.1.1. Ilopsinok npoBeneHus.
JlaboparopHsie paboThl IPOBOJATCS B Yachl Ay JUTOPHOH PabOTEHI.

Ilepen BBIMONMHEHNEM KaXOH pabOTBI CTyAEHTHI-OaKalaBphl JOKHBEI MPOPadOTaTh COOTBETCTBYIOIIMIT MaTepHall,
UCTIONB3Ysl KOHCTIEKTHI TEOPETUUECKHX 3aHATHH, IEPHOANIECKUE N3IAHUS, YIEOHO-METOANIECKHIE TIOCOOUS U YICOHNUKH.
[To oxoHYaHNY 3aHATHH CTYIEHTHI 0(OPMILTIOT OTYET 10 KaXKJ0H paboTe, cobmoaas ciaeayronyo Gopmy:

e HamMmeHOBaHWE TEMBI;

e Ilens paboTsr;

e 3amaHue U cojiep>KaHUC BHITIOJTHEHHON paboTHI,

e [lucpbmeHHBIEC OTBETHI HA KOHTPOJIbHBIE BOPOCHI.
e  BrIBoBI IO TIpO/ICTaHHON padoTe.

o  CHHCOK HCIIOJIb30BaHHBIX UCTOYHHKOB.

4.1.1.2 Kputepuu olleHUBAHUS
27-30 6a/J10B CTABUTCS, €CJIH 00yYAKOIIHIACS:
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11.

12.

13.

14.

15.

16.

17.

[IpaBUBHO BBIMOJHWI BcE 3aaaHus. [IpOIEMOHCTPUPOBANl BHICOKMN YpPOBECHb BIAJCHUS MaTepualioM. I[IposBieHsI
MIPEBOCXOIHBIC CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMCHUSI K BBITIOJTHCHUIO KOHKPETHBIX 3a1aHUH.

22-26 6a/J10B CTABUTCS, €CJIM 00y4aAOUIUIiCs:

[IpaBUIbHO BBHIMONHWI OOJBIIYIO YacTh 3afaHuil. [IpUCYTCTBYIOT HE3HAYUTENbHBIC OMIMOKHU. IIpomeMOHCTpUpOBaH
XOpOIIMH YpPOBEHb BIAICHUS MaTepHaIoM. I[IpOsIBICHBI CpEAHHMEC CIIOCOOHOCTH MPUMEHSITH 3HAHUS M YMCHUS K
BBITTOJHEHHIO KOHKPETHBIX 3aIaHHH.

18-21 6a110B cTaBUTCSI, €CJIU O0yUalOIMicst:

3agaHusi  BBINOJNHWI ~ Oosiee 4YeM  HanonoBuHy. IIpucyTcTBYIOT —cepb&3Hble  ommbOku. I[IpomemMoHCTpUpOBaH
Y/IOBIICTBOPHUTENLHBIN YPOBEHD BiaJieHUs] MaTepuasioM. [IposiBiIeHbl HU3KUE CIOCOOHOCTH MPUMEHSITh 3HAHUS U YMEHHUS K
BBITTOJHEHHIO KOHKPETHBIX 3aIaHHH.

0-17 6a110B cTaBUTCS, €CJIU O0yUaIOIIMiiCs:

3amaHusi BBITIOJHWI MEHEE YEM HAloJIOBHHY. I[IpOJEMOHCTPHPOBAH HEYIOBICTBOPUTCIBHBIA YPOBEHb BIIAJICHHUS
MaTtepuanoM. [IposiBIeHBI HEIOCTATOYHBIC CIOCOOHOCTH TNPHMEHSATh 3HAHHMS W YMCHHSA K BBITIOJHEHUIO KOHKPETHBIX
3aJaHNMH.

4.1.1.3. ConepskaHue OIIEHOYHOT'0 CPeICTBA

JladopaTopHasi pa6ora 1. JIuHelinbie MporpaMmbl
Hanmmure nporpammy uis pacueta mo asyM (opmynam. [IpenBapurebHO MOATOTOBHTE TECTOBBIC MPUMEPHI C
MTOMOIIIBIO KaJIbKyJIATOpa (Pe3yIbTaThl BEIYUCICHHUS TI0 00enM (opMyIaM TOIDKHBEI coBIanaTsh). Mcmonbssyiite kimacc Math,
coneprkamuii Matemaruaeckue GyHkiun C++. MeTobl, OTCYTCTBYIOIIUE B KJIACCE, BBIPA3UTE YEPE3 UMCIOIIACCS.
Bapuanumul 3a0anuil:
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z; = cosa +sina + cos3a + sin 3a; Z, :Z—Esin(zn—&r).
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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
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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!

a CYMMY OTPHIIATEIBHBIX 3JICMEHTOB MACCHBA;

a MPOU3BEICHHE 3JIEMEHTOB MACCUBA, PACTIOIIOKESHHBIX MEK/IY MAaKCUMAIIbHBIM U MUHUMAIIbHBIM DJIEMEHTaMHU.



YHopsagouuTh 3IEMEHTH MACCHBA 110 BO3PACTAHUIO.

Bapuant 2

B oHOMEpHOM MacCHUBe, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:

MPOU3BEICHHUE MOJNIOKUTEIBHBIX AIIEMEHTOB MaCCHBa,;

CYyMMY 3JIEMEHTOB MacCHBA, PACIIOJIOKEHHBIX O MHHAMAJIBLHOTO JJICMEHTA.

YHOpSA0YUTh MO BO3PACTAHHIO OT/AEIBHO DJIEMEHTHI, CTOSIIHE HA YETHBIX MECTaX, M DJIEMEHTHI, CTOSIIHE Ha

HCUYCTHBIX MCCTax.

Bapuanr 3

B OAHOMEPHOM MACCHUBE, COCTOANIIEM M3 N LHCJIOUYNCIICHHBIX 3JICMCHTOB, BBIYUCIINTD:

MPOM3BEACHHE 3JIEMEHTOB MacCcHBa C YeTHBIMH HOMEPaMU;

CYMMY 3JIEMCHTOB MacCCHUBa, paCIOJIOKECHHBIX MEXKIY IMCPBLIM U MMOCICAHUM HYJICBBIMU 3JICMCHTAMMU.

HpeoGpa30BaTb MacCCUB TaKUM O6p330M, yTOOBI CHaYaja pacnogarajaruchb BCC MOJOKHUTCIIbHBIC 3JIEMCHTBI, 4 TIOTOM

— BCC OTpHULATCIIBHBIC (3J'IeMeHTI)I, paBHBLIC HYJIIO, CUANTATDH HOJ'IO)KI/ITCJ'H)HI)IMI/I).

Bapuanr 4

B omHOMEpHOM MacCHBE, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIUTD:

CYMMY 3JIEMEHTOB MacCHBAa C HEUETHBIMH HOMEPAMH;

CyMMY 3JIEMEHTOB MacCHBa, PACIOJIOKEHHBIX MEXKY IEPBBIM U IMOCICIHUM OTPUIATEIHHBIME JIEMEHTAMHU.
CxaTh MaccuB, yIAJIUB U3 HETO BCE DIIEMEHTHI, MOJIYJIb KOTOPBIX HE MPEBBIIIACT CAUHHUILY.
OcBoOoaMBIIMECS B KOHIIE MAaCCHBA 3JIEMEHTHI 3allOJIHUTH HYJISMHU.

Bapuant 5

B o1HOMEpPHOM MacCHBE, COCTOSIIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIIUTD:

MaKCUMAaJILHEIN 3JIEMEHT MacCUBa,

CyMMY 3JIEMEHTOB MacCHBa, PACIOJIOKEHHBIX J0 MOCIEAHEr0 MOJI0KUTEIILHOTO DJIEMEHTA.

CxaTh MacCHB, VAaJWB W3 HErO BCE DJJICMCHTHI, MOIYJbh KOTOPBIX HAaXOJWTCA B UWHTEpBane [a, b].

OCBO6OI[I/IBIHI/IGC$I B KOHII€ MaCCHBa 3JICMCHTHI 3alI0JIHUTh HYJISIMH.

Bapnant 6

B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:

MUHHUMAJbHBIM 2JIEMEHT MacCHBa;

CYMMY 3JIEMEHTOB MacCHBa, PACTIOI0KEHHbBIX MEX/Y HEPBBIM U ITOCICIHAM TOJIOKHUTEIHBIMU 3JIEMCHTaMH.
[TpeoOpa3oBaTh MaccUB TakMM 00pa3oM, YTOOBI CHayasla Paclojarajuch BCE JIEMEHTHI, paBHbIE HYJIIIO, @ TIOTOM

— BCC OCTaJIbHBIC.

Bapuaur 7

B omHOMEpHOM MaccHBe, COCTOAIIEM U3 N LETOYUCIEHHBIX 3JIEMEHTOB, BEIYUCIUTD:

HOMEP MaKCHUMaJIbHOI'O JIEMEHTa MacCUBa;

IIPOU3BEICHUE DJIEMEHTOB MACCHBA, PACIIONIOKEHHBIX MEX/y EPBBIM U BTOPHIM HYJIEBBIMHU 2JIEMEHTAMH.
ITpeobpa3zoBaTh MaccUB TaKUM 00pa30M, YTOOBI B NIEPBOIl €ro MOJOBHHE PACIOIaraluch 3JIEMEHTHI, CTOSBIINE B

HCYCTHBIX IMO3UIUAX, 4 BO BTOpOI71 IIOJIOBUHE — 3JICMCHTBI, CTOABINKWEC B YCTHBIX ITO3UIHAX.

Bapuant 8

B onHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBCHHBIX HJIEMEHTOB, BEIYHMCIINTD:

HOMEp MUHUMAJIbHOTO 3JIeMEHTa MacCHBa;

CYMMY 3JIEMEHTOB MacCHBa, PACTIONIOKEHHBIX MEX/ly HEPBBIM U BTOPHIM OTPULATEIHHBIMHU JIEMEHTaMHU.
ITpeobpa3zoBaTh MaccUB TakMM 00pa3oM, YTOOBI CHayana pacloNarajich BCE 3JIEMEHTHI, MOIY/Ib KOTOPBIX He

MpEeBbIIIACT CANHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.

BapuanTt 9

B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIECTBEHHBIX DJIEMEHTOB, BHIYUCIIHTD:

MaKCHMAaJIbHBIHA MO MOJIYJIIO SJIEMEHT MacCHBa,;

CYMMY 3JIEMEHTOB MacCHBA, PACIOJI0KEHHBIX MEKIY HEPBBIM M BTOPBIM TIOJI0XKUTEILHBIMHU SJICMEHTaMHU.
ITpeobpazoBaTh MaccUB TAKUM 00pa30M, YTOOBI 3JIEMEHTHI, paBHBIE HYJIIO, PAaCIIOIaraJIuCh II0CIE BCEX OCTalbHBIX.
Bapuant 10

B oHOMEpPHOM MaccCHUBe, COCTOSMIEM M3 N [EJOUYHUCIICHHBIX AJIEMEHTOB, BEIYUCIIHTS!

MUHHAMAJIbHBIN 110 MOJIYJIIO 3JIEMEHT MacCUBa;

CYMMY MOJYJIeH 3JIEMEHTOB MacCHBa, PACIIOJIOKEHHBIX IT0CIIE TIEPBOTO IEMEHTa, PaBHOT'O HYJIIO.



Hpeo6pasoBaTL MacCCuB TaKUM 06pa30M, 4TOOEI B nepBoﬁ €ro NoJIOBMHE pacriojarajiucCb 3JEMCEHTbI, CTOSIBIIUC B
YCTHBIX IMO3UIUAX, a BO BTOpOﬁ IMOJIOBUHEC — 3JICMCHTBI, CTOABIINEC B HCUCTHBIX IMO3UIHAX.

BapuanTt 11
B ogHOMEpHOM MaccUBE, COCTOSIIEM U3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYUCIIHTH:
a HOMEp MUHHMMAJIBHOTO 110 MOJYJIIO 3JIEMEHTa MAaCCUBa,
(] CyMMY MOJyJIEH 3JIEMEHTOB MacCHBa, PACIIOI0KEHHBIX TTOCIIE IEPBOT0 OTPUIATEIHHOTO HJIEMEHTA.

CxaThb MacCuB, YyJaJIUB H3 HETO BCC DJJICMCHTHI, BCIWMYUHA KOTOPLIX HAXOAUTCIA B HWHTCPBAJIC [a, b]
OCBO60£[I/IBH.II/IGC}I B KOHII€ MaCCHUBa 3JIEMEHTHI 3alI0OJTHUTh HYJIAMM.

Bapuanr 12
B omHOMEpHOM MaccHBE, COCTOSIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIIHTH!
a HOMEP MaKCHUMaJIbHOTO 110 MOJYJIIO 3JIEMEHTa MacCHBa;
a CYMMY 3JIEMEHTOB MacCHBa, PACIIOI0XEHHBIX IT0CIIE IEPBOTO IOJIOKHUTEILHOTO HJIEMEHTA.

IIpeoOpa3oBaTh MacCHB TakKUM 00pa30M, YTOOBI CHayajia PacloJiarajnch BCE JICMEHTHI, Iejas YacTh KOTOPBIX
JISKUT B HHTEpBae [a,b], a MOTOM — BCE OCTaIbHBIC.
Bapuant 13
B omHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIUTD:
a KOJIMYECTBO 3JIEMEHTOB MacCHBa, JISXKAIIUX B IUanazoHe oT A 10 B;
a CyMMY 3JIEMEHTOB MacCHBA, PACIIOIOKEHHBIX OCIE MAaKCUMAIIbHOTO 3JICMEHTA.
YTopsAa0uuTh 3IEMEHTH MAaCCUBA TI0 yOBIBAHUIO MOTyJICH.
Bapuanr 14
B OAHOMECPHOM MACCUBE, COCTOAIIEM M3 N BEHICCTBCHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
a KOJIMYECTBO JIEMEHTOB MacCHBA, PaBHBIX HYJIIO;
a CyMMY 2JIEMEHTOB MAacCCHBa, PACTIOJI0KEHHBIX ITOCIIE MUHUMAJIHHOT'O AJIEMEHTA.
YHOpPSITOYUTh HIIEMEHTHI MACCHBA IO BO3PACTAHHIO MOJTYJICH.
Bapuanr 15
B omHOMEpHOM MacCHBe, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTE:
a KOJIMYECTBO DJIEMEHTOB MaccuBa, 0opimmx C;
a MIPOU3BE/ICHUE PJICMEHTOB MacCHBa, PACIIOJIOKEHHBIX MOCIC MAKCUMAIIBHOTO TI0 MOJIYJIIO JIEMEHTA.
[Ipeobpa3oBaTe MacCHB TaKUM 00pa30M, YTOOBI CHaYasla Paclojarairuch BCE OTPHIATENEHBIE JIEMEHTHI, a TIOTOM
— BCE MOJIOKUTEILHBIC (3JIEMEHTHI, PABHBIC HYITI0, CYUTATH ITOJIOKUTESILHBIMU).

Bapuant 16
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 NI BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIIHUTD:
a KOJIMYECTBO OTPHLATEIILHEIX JIEMEHTOB MacCHBA;
D CyMMYy Mo;[ynef/i QJICMCHTOB MAaCCHBa, paCloOJIOKCHHBIX MMOCJIC MUHUMAJILHOI'O 10 MOYJIIO 3JICMCHTA.

3aMEHUTh BCE OTPULIATCIIBHBIC JJIEMEHTBI MacCHBa HX KBaJApaTaMHW W YHOPSAAOYUTH DJJIEMEHTBI MacCHUBa II0

BO3PacTaHHUIO.
Bapuant 17
B OIHOMCPHOM MACCHUBEC, COCTOAIIEM U3 N LHECJTOUYUCICHHBIX 3JIECMCHTOB, BEIYUCINTD!:
a KOJIMYECTBO MOJIOKUTENBHBIX JIEMEHTOB MacCHBa;
a CYMMY 2JIEMEHTOB MaCCHBa, PACIIOI0KEHHBIX MOCIIE MOCIEIHETO 3JIEMEHTa, PABHOTO HYJIO.

Hpeo6pasoBaTb MacCCHB TaKUM 06pa30M, 4TOOBI CHaYaja pacnoaraJnuchb BCE 3JIEMEHTHI, 1IEJIasdl YaCThb KOTOPBIX HE
MPEBLIIACT €AUHUIY, 4 TOTOM — BCC OCTAJILHBIC.

BapuanT 18
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBCHHBIX 3JIEMEHTOB, BEIYUCINTD:
a KOJIMYECTBO IEMEHTOB MaccuBa, MeHbpIUX C;
[ CYMMY LIEJBbIX YacTeH 3JIEMEHTOB MacCUBa, PACIIONIOKEHHBIX MOCIIE TOCIEAHET0 OTPULIATEIBHOTO SIEMEHTA.

[Ipeobpa3oBaTh MacCHB TakuM 00pa30M, YTOOBI CHAYala PACIONAraMCh BCE DJIEMEHTHI, OTIMYAIOUIMECS OT
MaKCcHMaJbHOro He 6osiee yeM Ha 20%, a TOTOM — BCE€ OCTaJILHBIE.

Bapuant 19
B onHOMEpHOM MaccHUBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHCIUTh:
d MIPOU3BEACHUE OTPULIATENBHBIX JIEMEHTOB MacCHBa;
d CYMMY TOJIOKUTEIBHBIX 3JIEMEHTOB MAaCCHBA, PACHOIOKEHHBIX 10 MAKCUMAIIbHOTO 3JIEMEHTA.

H3meHuTh HOPAAOK CJICAOBaHUA 3JIEMECHTOB B MaCCUBE Ha O6paTHLII>i.



JlaGopaTopHasi paGoTa 6. [IByMepHble MaCCHBBI
3ananue.
Jana mnpsmoyrompHass wmatpuna. OmnpefenuTs cpeiHee apudMeTHueckoe €€ 3JIEMEHTOB M KOJUYECTBO
TIOJIOKUTETBHBIX 3JIEMEHTOB B KaXK/IOH CTpOKE.
Bapuanmur 3a0anuii:

Bapuant 1
Jlana nienouncieHHas NIpsMoyroybHas MaTpuna. OnpeneauThb:

(] KOJIMYECTBO CTPOK, HE COJIEPIKALINX HI OJHOTO HYJIEBOTO HJIEMEHTA;

a MaKCHMaJIbHOE U3 YUCe, BCTpEeYarouXcs B 3aJaHHON MaTpulle 0oJiee OJHOTO pasa.
Bapuanr 2

JlaHa 1eno4ucieHHas NpsiMOyrosbHas MaTpuna. OnpeneauTs KOJIHYECTBO CTONOIOB, HE COAEPKAIUX HU OJHOTO
HYJIEBOI'O DJIEMEHTA.

XapaKkTepUCTUKON CTPOKU LEJIOYMCICHHOW MATPUIBI Ha30BEM CYMMY €€ IOJIOKUTENIbHBIX UETHBIX JJIEMEHTOB.
IepecTaBisist CTPOKH 3aJaHHOM MaTPULIBI, PACIIOIOKUTb UX B COOTBETCTBUU C POCTOM XapaKTEPUCTHK.

Bapunant 3
[ana nenouncienHas npsMoyrosbHas Marpuna. Onpenenurs:
a KOJIMYECTBO CTOJIOLIOB, CO/IEPIKALIMX XOTSI ObI OJTUH HYJIEBOW 3JICMEHT;
a HOMEp CTPOKH, B KOTOPOH HAXOANUTCS caMasi JUIMHHAS CEpUs OINHAKOBBIX AJIEMEHTOB.
Bapunant 4
[lana nenouncienHas KBajaparHas Marpuna. OnpeaennTh:
a MPOM3BEICHHUE DJIEMEHTOB B TEX CTPOKAX, KOTOPBIE HE COJIEPIKAT OTPHULATENBHBIX IIEMEHTOB,;
a MaKCHMYM CpeJli CYMM 3JIEMEHTOB JIMaroHasei, napamuieJbHbIX [NIaBHOM AHaroHald MaTpHUIIbL.
Bapuant 5
JlaHa nenouncieHHas KBajaparHas Marpuna. OnpeaennuTs:
a CYyMMY 2JIEMEHTOB B T€X CTOJIOLAX, KOTOPbIE HE COAEPKAT OTPUIATEIBHBIX 3JIEMEHTOB;
a MHUHHAMYM CPEIH CYMM MOJyJIEH 2JIEMEHTOB THaroHalei, napasieabHbIX TOO0OYHON AMaroHald MaTPHIIBL.
Bapuanr 6
JlaHa nenouymciaeHHas NpsIMOyroibHas Marpuia. Onpenenurs:
a CyMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPbIE COAEpKaT XOTs ObI OJJMH OTPULATEIBHBIN 3JIEMEHT;
a HOMepa CTPOK U CTOJIOIOB BCEX CEIUIOBBIX TOUEK MaTPHIIBL.
INPUMEYAHUE
Marpuna A uMeeT ceuIoByI0 TOUKy A;;,eCii A;; ABJIAETCA MUHUMAJIBHBIM JJIEMEHTOM B i-i CTPOKE M MaKCHMalbHBIM — 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.

HaiiTi cyMMy 371€MEHTOB B T€X CTPOKaX, KOTOPBIC COJCPKAT XOTS OBl OJJMH OTPHIATCIBHBINA 3JICMEHT.

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 criiaXuBaHUs MAaTPHIEI Ja€T HOBYK) MATPHUILY TOTO K& pa3Mepa, KaXKAbIA dJIEMEHT KOTOPOH MOTyJ4aeTcs
KaK cpefHee apu(pMETHIECKOe HMEIOIIUXCS COCEIeH COOTBETCTBYIOIIErO AJIEMEHTa HCXOAHOW MaTpwuilsl. IlocTpouTts
pe3yIbTaT CTIIAXUBAHUS 33/JaHHON BEIIECTBEHHOW MaTpHUIIBI pazmMepoM 10 X 10.

B crnaxkenHoOI MaTpulie HAUTH CYMMY MOJYJIEH 3JIEMEHTOB, PACIIONIOKEHHBIX HUXKE IJIaBHOM JUaroHaJIH.

Bapuant 10

DONeMeHT MaTpHIBl HA3BIBACTCS JIOKATBHBIM MHHHMYMOM, €CIIH OH CTPOT'O MEHBIIE BCEX MMCEIOIIUXCS y HEro
cocenieil (ormpezereHHe COCEAHUX DJIEMEHTOB cM. B BapuaHTe 9). IlogcumTaTh KOJMYECTBO JIOKAJIBHBIX MHHUMYMOB
3aaHHOM MaTpuibl pazmepoM 10 X 10.



Haiitu cymMy Moayelt 371eMEHTOB, pacIOIOXKEHHBIX BBIIIE T1aBHOM JUAaroHaNH.

BapuanT 11

KoauumenTsl cucTteMbl JMHEHHBIX ypaBHEHMH 3aJaHbl B BHUJE INPSIMOYToibHOW Marpuipbl. C HNOMOMIBIO
JIOITyCTAMBIX TTPeoOpa30oBaHUi MPUBECTH CHCTEMY K TPEYTOJILHOMY BUY.

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 mepBoii U3 CTPOK, COEPIKAIINX XOTS OBl OJTUH ITOJIOKUTEIIHHEIH AIIEMEHT.

Bapnant 13

OcCymiecTBUTh IUKINIECKAN CIABHUT AJIEMEHTOB MPSIMOYTOJIBHON MaTpHIBI Ha N 3JEMEHTOB BIPABO WM BHH3 (B
3aBUCHMOCTH OT BBEJICHHOT'O PEKUMa), N MOXKET OBITh OOJIbIIIE KOJINYECTBA 3JIEMEHTOB B CTPOKE MIJIM CTOJIOLE.

Bapuant 14

OcymiecTBUTh NUKIMYSCKUHN CIBUT DIIEMEHTOB KBAJPaTHOM MaTpHUIsl pasmepoM M X N BIpaBo Ha k »ieMeHTOB
TaKUM 00pa3oM: 3JIEMEHTHI MEPBOW CTPOKU CIBUTAIOTCS B MOCIEAHUI CTOJOEI CBEpPXY BHU3, U3 HEr0O — B IMOCJICIHION0
CTPOKY CIIpaBa HaJleBO, U3 HEe — B MEPBEIA CTONOCN CHHU3Y BBEPX, U3 HEr0 — B IEPBYIO CTPOKY; U OCTaJbHBIX
3JIEMEHTOB — AQHAJIOTHYHO.

Bapuant 15

Jlana nienoyucieHHas npaMoyroibHas Marpuna. Onpenenuts HoMep NepBOro U3 CTOJIOIOB, COASPKALIIX XOTS OB
OJIUH HYJICBOW AIIEMECHT.

XapaKTepHCTHKOﬁ CTPOKH HGHO‘II/ICHGHHOﬁ MaTpulbl Ha30BEM CYMMY €€ OTPHUATCIBHBIX YETHBIX J3JIEMCHTOB.
[epecTaBisist CTPOKH 3aJaHHOM MaTPHIIBI, PACIIOIOKUTH HX B COOTBETCTBUU C yOBIBAHUEM XapaKTECPUCTHK.

Bapunanr 16

YHopsanouuTs CTPOKU LEIOUYUCICHHOH NPSIMOYTOIbHON MAaTpHIbl MO BO3PACTAHHMIO KOIMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaX0H CTPOKE.

Haiiti HOMep nepBOro 13 CTOJOLOB, HE COAEPKALIMX HI OJTHOIO OTPHULATEILHOTO 3JIEMEHTA.

Bapuanr 17

ITyTem mepecTaHOBKH 2JIEMEHTOB KBaJIpaTHON BEIIECTBEHHONW MaTPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMAJTbHBIH
9JIEMEHT HaXOJMJICS B JIEBOM BEPXHEM YIIIy, CICIYIOMIN 110 BEIMYNHE — B IO3ULNH (2, 2), CIeAYIONIMH 1O BEJIMUNHE —
B mo3uiuu (3, 3) U T. 1., 3aMOJIHUB TaKUM 00pa3oM BCIO TIABHYIO THArOHalb.

Haiitu HoMep nepBoil U3 CTPOK, HE COAEPKAIIUX HA OJHOTO TOJ0XKUTEJIBHOTO AJIEMEHTA.

Bapuanr 18
Jlana nienouncieHHas OpsMOoyroybHas Matpuna. OnpenenuTs:
(] KOJIMYECTBO CTPOK, COJEPIKAIINX XOTS ObI OJMH HYyJICBOH 3JIEMEHT;
a HOMep cToJ011a, B KOTOPOM HaxOAMTCS caMasi JUIMHHAS CepUsl OANHAKOBBIX DJIEMEHTOB.
Bapuanr 19
Jlana nienouncineHHas KBajgpaTHas MaTpuiia. OnpenenuTs:
a CyMMY 2JIEMEHTOB B T€X CTPOKaX, KOTOPbIE HE COAEPKAT OTPUIIATEIHHBIX JIEMEHTOB;
D MUHUMYM CpEIU CYMM BJIECMCHTOB uuaronaneﬁ, napajijieJibHbIX TJIaBHOM JAuaroHajid MaTpulbl.
Bapuanr 20
JlaHa nienoyucieHHas NIpsAMOoyroyibHas Matpuua. OnpenenuThb:
a KOJIMYECTBO OTPHUIATENILHBIX 3JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJEPKAT XOTSA ObI OJIMH HyJICBOH 3JIEMEHT;
a HOMepa CTPOK U CTOJIOIOB BCEX CEIUIOBBIX TOUEK MATPHIIBL.
NPUMEYAHUE

Marpuiia A uMeeT cemioBylo TOUKYy Ajj,ecnmu A;; SBISETCHd MHHMMAIBHBIM DIIEMEHTOM B i-ii CTpOKe H

]’
MaKCHMAaJIbHBIM — B j-M CTOJIOIIE.
JlaGopaTopHas padora 7. CTpoku
3ananue.
Hammcates mporpamMmy, KOTOpasi CYMTHIBACT TEKCT W3 (hailla W BBIBOAWT HAa JKPAaH TOJBKO MPEATIOKCHHS,
coJieprKalie 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.

Bapuanr 5

Hamnucatb nmporpammy, KOTOpasi CHMTBHIBAET TEKCT U3 (aiia U BEIBOAUT €ro Ha 9KPaH, MEHsII MECTaMHU KaXk/IbIe J1Ba
COCE/THHX CJIOBA.

Bapuanr 6

Hamucate mporpammy, KOTOpas CUMTHIBA€T TeKCT M3 (aiyla M BBIBOJUT HA HKpaH TOJNBKO IPEIUIOKCHHUS, HE
CoJeprKallie 3amsThIX.

Bapuant 7

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

Bapunant 8

Hanuncate mporpaMmy, KOTOpas CUMTHIBae€T TEKCT M3 (aiia M BBIBOAUT HA 3KpaH TOJIBKO IMTAThl, TO €CThb
MIPEUIOKEHUS], 3aKITIOYEHHBIE B KaBBIUKH.

Bapuant 9

Hamucate mporpaMmy, KOTOpasi CUMTBIBACT TEKCT U3 (hailla M BBIBOAMT HA JKPaH TOJBKO IPEIJIOKECHUS,
COCTOSIIIUE U3 3aJJAHHOTO KOJIMYECTBA CIIOB.

Bapuanr 10

Hanucare nporpamMMmy, KoTopas CUNUTHIBAE€T aHTJIMHUCKUHM TEKCT M3 (aina M BBHIBOAUT Ha DKpaH CJIOBA TEKCTa,
HaYMHAIOIINECS ¥ OKAHIMBAIOIINECS HA TIaCHBIE OYKBBI.

Bapuant 11

Hanucats nporpamMMy, KOTopasi CYMTBIBAET TEKCT U3 (aiiina U BBIBOJUT HA SKPaH TOJIBKO CTPOKH, HE COJCpIKaIie
JIBY3HAYHBIX YUCEI.

Bapuanr 12

Hanucate mporpammy, KoOTopasi CUMTHIBa€T TeKCT M3 (ailfla M BBIBOAUT HAa DKPaH TOJBKO MPEJIONKEHHUS,
HaYMHAIOIINECS C TUPE, epe]l KOTOPBIM MOTYT HaXOIUThCS TOJIBKO MPOOETbHBIE CHMBOJIBI.

BapnanT 13

Hammcate mporpammy, KOTOpasi CUMTHIBACT AHTIMHCKHHA TEKCT W3 (aiiyla ¥ BBIBOAWT €r0 Ha JKpaH, 3aMEHHB
MIPONUCHOM KaXKIYIO IEPBYIO OYKBY CIIOB, HAUMHAIOLIUXCS C TJIACHOW OYKBBI.

Bapuanur 14

Hamnucate nporpamMmy, KOTOpasi CYMTHIBAET TEKCT M3 (aiina U BEIBOAUT €ro Ha dKpaH, 3ameHuB 1u¢pst ot 0 10 9
CIIOBAMH «HOJIIBY, KOIHUHY, ..., «JEBATH», HAUNHAS KXKI0€ MPEIJI0KEHHE C HOBOH CTPOKH.

Bapuant 15

Hammcate mporpammy, KOTOpas CUMTBIBAET TEKCT M3 (haiina, HaXOAWT CaMoe JUIMHHOE CIIOBO M OIIPEAEIseT,
CKOJIKO pa3 OHO BCTPETHUIIOCH B TEKCTE.

Bapuanr 16

HammcaTts mporpammy, KOTopasi CIMTHIBa€T TEKCT W3 (aiia M BBEIBOAWT Ha SKpaH CHadala BOIPOCUTENBHEBIE, a
3aTeM BOCKJIMIATEIbHBIC ITPEAIONKEHUS.

Bapunant 17

Hamucare mporpammy, KOTOpasi CUMTBIBAET TEKCT W3 (ailla M BBIBOAUT €ro Ha SKpaH, IOCIE KaXKI0Tro
MIPEUIOKEHUST OOABIIAA, CKOIBKO Pa3 BCTPETHIIOCH B HEM BBEJICHHOE C KJIaBHATYPHI CIIOBO.

Bapnant 18



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

Bapuant 19

Hammcats mporpammy, KOTOpas CYHTHIBa€T TEKCT W3 (aiiila M BBIBOAWT HA DKpPaH CHadaja MPEIOKECHHS,
HaYMHAIOIINECS C OTHOOYKBEHHBIX CIIOB, @ 3aTEM BCE OCTaJIbHBIE.

JlabopaTopnas pa6ora 8. Knaccsl u onepauum.

Kaxxmprii pa3zpabaTbiBaeMbIil KilacC TOJDKEH, KaK MPaBUIIO, COAEPKATh CIEMYIOIINE DJIEMEHTBI: CKPBITHIC ITOJIA,
KOHCTPYKTOpPBI C MapameTpamMu 4 0€3 MapamMeTpoB, METOJbI, CBOICTBA, HHICKCATOPBI; MEPErPYKECHHBIC OIEPAIIUU.
OYHKINOHANBHBIE JJIEMEHTHI KJIAcCa IOJDKHBI 00ECTIeYNBAaTh HEMPOTHBOPEUUBBIN, TTONHBIA, MHHAMAIBHBIA M YIOOHBIHA
unTepdeiic knacca. [Ipy BOBHUKHOBEHUH OIIHUOOK JOJKHBI BRIOPACHIBATHCS UCKIFOUCHHSL.

B mporpamme 10mKHA BEITIONHATHCS MIPOBEPKA BCEX pa3pabOTaHHBIX 3JICMEHTOB Kilacca.
3aganne.

Omnwmcate KJIacc A pabOTBI ¢ OJHOMEPHBIM MacCHBOM IIENBIX 4ucen (BekTopoMm). OOecrednTh CIexyroIne

BO3MO>KHOCTH:

a 3a/laH¥e MPOM3BOJIBHBIX IEJIBIX TPAHUI] HHACKCOB IPH CO3TaHUN 00BEKTa;

a obpalieHre K OTIETbHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXO/Ia 3a TPEJIeNibl MacCHBa;

a BBINIOJIHEHUE OMNEpalUid IMO3JIEMEHTHOIO CJOXKEHUS U BBIUMTAHUS MAacCHUBOB C OJMHAKOBBIMU T'paHULAMHU
HHJICKCOB;

a BBINIOJTHEHHUE ONepaliii YMHOXKEHHSI U JIEJIEHUSI BCEX 2JIEMEHTOB MAacCHBa Ha CKaJsp;

a BBIBOJ] HA KpaH 3JIEMEHTa MaccuBa I10 3aJJ]AHHOMY UHJEKCY U BCEr0 MaccuBa.

Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIEC JIIEMEHTHI Kilacca.
Bapuanumut 3a0anuii.

Bapuanr 1

OmnmcaTths KJIACC «aHTIIO-PYCCKHUI CIIOBAph», 00ECIICUNBAONIINNA BO3MOXHOCT XPAHEHUS! HECKOJIBKUX BapHaHTOB
mepeBosia sl KaXIOro clioBa. Peamn3oBaTh AOCTYH MO CTPOKOBOMY HMHAEKCY — aHTIHICKOMY cioBy. OOecrieyuTh
BO3MOJKHOCTH BBIBOJIa BCEX 3HAYCHUH CIIOB IO 3aJaHHOMY Ipe(UKCy.

Bapuanr 2

Omnmcats Kiacc g paboTHl C OAHOMEPHBIM MAaCCHBOM CTPOK (PUKCHPOBaHHOM UIMHBL. OOECTIeYNTh CIIeAYIOIHe
BO3MOXKHOCTH:
3a/1aHie MPOM3BOJIBHBIX IEJIBIX TPAHUI] HHACKCOB IIPH CO3aHUU 00BEKTa;
oOpalreHne K OTJeNIbHOM CTPOKE MAacCHBa 110 HJEKCY C KOHTPOJIEM BBIXO/1a 3a IIPEeibl MacCUBa;
BBITIOJTHEHHE OTIEPALIHi TI03JIEMEHTHOTO CIICTUICHHUS IBYX MacCHBOB ¢ 00pa30BaHHEM HOBOTO MacCHBa;

BBITNIOJIHCHUC onepauuﬂ CJIMAHUA IBYX MAaCCHUBOB C UCKIIFOYCHUEM MOBTOPAIOIINUXCS 3JICMCHTOB,

D000 00O

BBIBOJI Ha 3KpaH 3JIEMEHTa MacCHBa 10 3alaHHOMY WHIEKCY M BCETO MacCHBa.

Harmucats nporpamMmy, TIEMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC AIEMEHTHI KITacca.

Bapuant 3

Omucath KJIacC MHOTOWICHOB OT OJHON MEePEMEHHOM, 3aJ1aBacMbIX CTENCHBIO MHOTOUYICHA U MAacCHBOM
k03¢ pureHToB. OOECTIEUNTE CIIEYIOMINE BO3MOKHOCTH:

BBIYHCIICHIE 3HAUYCHUS MHOTOUWICHA Ul 3]AHHOTO apTyMEHTa;

OTepaIiy CJI0KEHHS, BHIYUTAHUS U YMHOKEHNS MHOTOWIEHOB C TIOJyYeHHEM HOBOTO 0OhEKTa-MHOTOUJICHA,;
nojyyeHue ko3¢ HUIHeHTa, 33 JaHHOTO 110 HHICKCY;

[ W Wy

BBIBOJI Ha 3KpaH OITMCAHM MHOTOWIEHA.
Hanucats nporpaMmy, IeMOHCTPUPYIOLIYIO BCE pa3paO0TaHHbIE 3JIEMEHTHI Kilacca.
Bapuanr 4
Onucatp Kiacc, OOeCNeUMBAIOIIUI IPEACTaBICHUE MATPUIBI IPOU3BOJIBHOIO pa3Mepa C BO3MOKHOCTBIO
W3MEHEHMs YMCJla CTPOK W CTOJIOIOB, BHIBOJA HA JKpaH IMOIMATPHUIBI JIIOOOro pasMepa W BCEH MaTpHLBL, JIOCTyHa MO
MHJIEKCaM K 3JIEMEHTY MaTpHIIHI.

Hammcats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp Kinacc Juisi paboTel ¢ BOCBMEPUYHBIM YHCIIOM, XPaHSAIIMMCS B BHJE CTPOKM CHMBOJIOB. PeannzoBath
KOHCTPYKTOPBI, CBOWCTBA, METOIbI U CICAYIOIINE OTEPALIHH:



orepanuy MPUCBauBaHUs, PCATH3YIONINE 3HAUHMMYI0 CEMAHTHKY;
orepalfu CPaBHEHHUS;

npeoOpa3oBaHue B JCCATUIHOE YHCIIO;

(hopMaTHEI BEIBOT;

o000

JOCTYTI K 33/IaHHOH Ipe Ynciia o HHIEKCY.
Hanmcats nmporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3pabOTaHHbBIE HJIEMEHTHI Kilacca.
Bapnant 6
Omnmcatp Kinacce «JIoMamHsss 6ubanorekay. IlperycMoTpeTs BO3SMOXKHOCTD PaOOTHI C IIPOU3BOIBHBIM YHCIIOM KHHT,
MIOUCKa KHUTH 110 KaKOMY-JIH00 NpU3HaKy (10 aBTOpY, MO rOJy M3JaHUs 1M KaTeropuu), 100aBlIeHHs] KHUT B OMOJINOTEKY,
yZAaleHus KHUT U3 Hee, IOCTyIa K KHUTe TI0 HOMEpY.

Hamnucatp nporpammy, IeMOHCTPUPYIOLIYIO BCe pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr 7

Omnucatp KJlacc «3alucHasi KHWKKay. [IpenycMoTpeTh BO3MOKHOCTE pabOThI C MMPOM3BOJILHBIM YHCIIOM 3aIlicei,
TIOMCKa 3aITICH 0 KaKOMY-JIH0O0 MpU3HaKy (HampuMep, o GpaMuIng, 1aTe PO>KACHIS WM HOMepY TenedoHa), 100aBIeHNs
1 yJaJeHHs 3alucei, COPTUPOBKHU MO (aMHIIMM U IOCTYyTa K 3allUCH [0 HOMEpY.

Hanucatp nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padOTaHHbBIE JJIEMEHTHI Kilacca.

Bapnant 8

Onmncate Kllacc «cCTyleH4YecKas rpymnma». IIpemycMoTpeTb BO3MOMKHOCTH pabOTBHl € TEPEMEHHBIM YHCIIOM
CTYJISHTOB, TIONCKA CTYJEHTA M0 KaKOMY-JIM0O TpU3HAKY (Hampumep, o GpaMUINY, UIMEHHU, 1aTe POXKICHHUs), 100aBICHNUs
U yAaJIeHHs 3aIiCeH, COPTHPOBKH 10 Pa3HBIM IIOJISIM, JOCTYTIA K 3aIMCH I10 HOMEDY.

HammcaTs nporpammy, 1eMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIC 3JIEMEHTHI Kacca.

Bapuant 9

Omnmcate Kiacc, peaan3yIONIUi THIT JaHHBIX «BEIIECTBEHHAs MaTpuia» W pabory ¢ HuMH. Kiacc momkeH
peanu3oBbIBaTh CIAEAYIOUINE ONEpalluy HaJl MATPULIAMU:
CJIOKEHHUE, BBIYUTAHUE (KaK C APYTOi MaTpUIEH, TaK U C YUCIIOM);
KOMOMHHUPOBaHHbIE OTIEpalMy IIpUCBauBaHus (+=, -=);
oTiepaIvy CPaBHEHHUS Ha PaBEHCTBO/HEPABEHCTRO;
oIepanuy BIYUCICHUS 0OpaTHON U TPaHCIIOHMPOBAHHOW MaTpUIIbI;

[ Ry Ry Wy

JOCTYT K 3JIEMEHTY 10 MHICKCAM.

Hanucats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuant 10

Omnucare Kiacc, peaau3yIOIUi TUII JAHHBIX «BEIECTBEHHAas Marpula» u pabory ¢ HuMu. Kilacc nomken
peann30BBIBATH CIACAYIOIINE OTEPAIH HaJl MATPHLIAMH:

YMHOXXEHHeE, AeleHre (KaK Ha APYTYI0 MaTpHIly, TaK U Ha YUCIIO);

KOMOWHHUPOBAHHBIE OTIEpPALlNH PUCBanBaHus (*=, /=);

OIepalMio BO3BEJCHUS B CTEIICHB;

METO/IbI BBIYMCIICHUS IETEPMUHAHTA U HOPMBI;

(I W W Wy

JIOCTYI K DJIEMEHTY 0 MHJEKCaM.

Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3paObOTaHHBIC IIEMEHTHI Kilacca.

BapuanT 11

Omnmcate Kiacc, peamu3yONIUi THIT JaHHBIX «BEIISCTBCHHAs MaTpuila» W pabory ¢ HuMH. Kiacc momkeH
peann30BBIBATh CIEIYIOIINE ONepalliy HaJl MaTPULIAMH:

a METO[BI, pEANIU3YIOIIKWe IPOBEPKY THIIA MaTPHIbl (KBagpaTHas, [IUArOHANbHAs, HYyJIeBas, CIAMHUYHAS,
CHUMMETPHYHAS, BEPXHSSA TPEYTOIbHAS, HUKHSSI TPEYTObHAS);

a Ollepaliy CPaBHEHHUsI Ha PABCHCTBO/HEPABEHCTRO;

a JOCTYII K 3JIEMEHTY 0 MHIECKCaM.

Hanwmcats nporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIC IIEMEHTHI Kilacca.

Bapuant 12

OmnmcaTh KiIacc «MHOXECTBOY», IMO3BOJIIIOIIUI BBITONHATH OCHOBHBIC OMEpaIiu: MOOaBICHHE W yIAJICHUC
AIIEMEHTA, TIepecedeHne, 00beIMHEHNE M PA3HOCTh MHOKECTB.

Hanwmcats nporpammy, IEMOHCTPUPYIOIIYIO BCEe pa3pa0OTaHHBIC JIIEMEHTHI Kiacca.

Bapuant 13



Omnucatp KJlacc «IpeAMETHBIN yKa3arenby. Kax/plii KOMIIOHEHT yKa3aTessi COAEPXKHUT CJIOBO M HOMeEpa CTPaHHUII,
Ha KOTOPBIX 3TO CIOBO BeTpedaeTcsa. KonnuecTBo 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 BIajeNblla M MPU3HAK MPUCYTCTBUS Ha CTOsSHKE. OOecreunTs BO3MOKHOCTH
MIOUCKAa aBTOMOOWJIS 1O pa3HbIM KPHUTEPHsSM, BBIBOJA CIMCKAa MNPUCYTCTBYIOUIMX M OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, JOCTyTa K UMEIOIIIMCS CBEACHHSM T10 HOMEPY MecTa.

Hamnmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHTHI KiIacca.

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 OOJIMHOYKE U TI0 6 MITYK B CIyYalfHOM MOPSIIKE.
Hanucats nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3padOTaHHbBIE HJICMEHTHI KJIAaCCOB.
Bapunanr 16
Omnucatp KJ1ace «I0e3/», COAepPIKAIINH CIIeTyIONHe 3aKPIThIC TTOJIS:
Ha3BaHHE MyHKTA Ha3HAYCHHUS;

HOMep Ioe3/1a (MOXKET COIepKaTh OYKBHI H ITU(PHI);

ooo

BpeMsI OTIIPABJICHHUS.

[IpenycMoTpeTh CBOWCTBA IS OJTYYCHUS COCTOSHIS O0BCKTA.

OnucaTh KJ1ace «BOK3aj», COEPKaIINil 3aKPBITHI MacCHB Moe310B. O0ecTeduTh CleAyIone BO3MOKHOCTH:
BBIBOJ] HH(OPMAIIMHU O TIOE3/IC TI0 HOMEPY € TIOMOIIBIO HHACKCA;

BBIBOJ] HH(OPMAIINHU O TI0e37aX, OTHPABIIAIONINXCS ITOCIIE BBEIEHHOTO C KJIAaBHATYPhI BPEMEHH;
MEePerpy>KEHHYIO ONEPaLni0 CPAaBHEHUS, BBITIOJIHSIONIYIO CPAaBHEHHE BPEMEHH OTIPABICHUS IBYX MOE3/I0B;

D000

BBIBOJI HH(OPMAIMH O T0€3/1aX, OTNPABILIIONINXCS B 3aJaHHBIN ITyHKT HA3HAUYCHHUS.

Wndopmanms pomkHa OBITH  OTCOPTMpOBaHA 110 BpPEMEHHM OTHpaBieHus. Hamucate  mporpammy,
JEMOHCTPHPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KIIaCCOB.

Bapnant 17

Omnmcatp KJ1acc «ToBap», COACPKAIIIH CIEIYIOIINE 3aKPBITHIC MOTIS:

Ha3BaHUE TOBAPA;

Ha3BaHWE MarasnuHa, B KOTOPOM IPOAACTCS TOBAP;

ooo

CTOMMOCTB TOBapa B pyOIIsiX.

[IpenycMoTpeTh CBOMCTBA JUIS MIOTyYESHHSI COCTOSHHS 00BEKTa.

OmnucaTh KIace «CKIag», COAEPKAIIUM 3aKPBIThI MacCUB TOBapoB. O0eceunTsb CIeayIone BO3MOXKHOCTH:
a BBIBOJ MH(OPMALIUK O TOBApE 10 HOMEPY € MOMOIIBIO HHACKCA;

a BBIBOJI Ha dKpaH MH(pOpPMalMy O TOBape, Ha3BaHWE KOTOPOTO BBEACHO C KJIABUATYPBI; €CIM TAKHX TOBAapOB HET,
BBIJIaTh COOTBETCTBYIOIEE COOOIICHNUE;

a COPTUPOBKY TOBAapOB 110 HA3BaHMIO Mara3uHa, 0 HAMMEHOBAHHMIO U 110 IICHE;

a HeperpyXeHHYIO OIIEPALUIO CIIOKEHHS TOBAPOB, BHITOJHIIOLIYIO CIOKEHHE UX LICH.

Hamucats nporpaMMy, JEMOHCTPUPYIOIIYIO BCE Pa3paOOTaHHBIE HJIEMEHTHI KIIACCOB.

Bapuanr 18

OmnucaTh K1ace «CaMoIeT», COASPIKaIUi CIIeTyIOIINE 3aKPBIThIE OIS

Ha3BaHHE MTYyHKTa Ha3HAYCHHUS;

IIECTU3HAYHBIA HOMED peiica;

Ooo

BpEMsI OTIIPABJICHHUSL.

[IpemycMOTpeTs CBOWCTBA IS OTYYICHUS COCTOSHUS 00BEKTa.

Omncate KJIacc «ad’poropT», COJEpKAIlMi 3akpHITBIH  MaccuB  camoiyieToB. OOecrednTs — cliemyromniye
BO3MOKHOCTH:

a BBIBOJI HH(OPMALIMH O CaMoJIeTe 110 HOMepy pefica ¢ MOMOIIBIO HHIEKCA,;

a BBIBOJI MH(OPMALIMH O CaMOJIETaX, OTIPABIIAIONINXCS B TEUEHHUE Yaca IOCIIe BBEACHHOTO C KJIaBHATyPbl BDEMEHH;



(] BBIBOJI HH(OPMALIMH O CaMOJIeTaX, OTIIPABIISIONINXCS B 3aJaHHBIN [TyHKT Ha3HAYCHNUS;
a HepErpy>KeHHYIO ONEPANNIO CPABHEHMS, BBITIOIHSIIONIYI0 CPAaBHEHHE BPEMEHH OTIPABIICHHS ABYX CAMOJIETOB.
Wndopmanmss gokHa OBITH  OTCOPTHpOBaHa 10 BpPEMEHHM OTHpaBieHus. Hamumcate  nporpammy,
JEMOHCTPHPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KIIACCOB.
Bapunant 19
Ommcats KJ1acc «3aIuchy, COAEPKaINi CIeYIOMINE 3aKPBITHIC MOTIS:

a (dhamunus, ums;
a HOMep TenedoHa;
a Jiata poxaeHus (MacCUB U3 TPEX YUCEN).
[pemycMOTpETh CBOMCTBA TS TOTYYESHHUsI COCTOSHUS 0OBEKTA.
Omnucarh KIacC «3alCHas KHIKKa», COJEPIKAINUM 3aKphITBIA MaccuB 3amuced. OOecleuuTh CIeayroie
BO3MOKHOCTH:
a BBIBOJI Ha 3KpaH HH(OPMAIIMH O YeIOBEeKe, HOMEp Tele(oHa KOTOPOTro BBEAEH C KIABHATYPHI; €CIIH TAKOTO HET,
BBIZIaTh Ha JTUCIUIEH COOTBETCTBYIOIIEE COOOIIECHHE;
a MOMCK JIFOJIEH, IEHb POYKAEHHUS KOTOPBIX CETOJIHS MJIM B 3a/IaHHBIN JI€Hb;
a TIOWICK JTFOJIEH, IEHBb POKIEHUA KOTOPBIX OYIET Ha CIeAyIOomel Helele;
a MOMCK JIFOJIEH, HOMep TelieoHa KOTOPBIX HAYMHAETCS HA TPH 3aJaHHBIX [IU(PHI.

4.1.2. TectTupoBanue

Tema 1. Texnosorus paboThl B BU3yaJIbHOH cpeze nporpaMMmupoBanust. KomnonenTtnas mozens. HtepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi nHpopmaryu. ['padudeckne BozmoxnocTH cpeabl Borland C++. Pabota ¢ daitnamu.
O6paboTka coOpITHi. MBI U KJIABHATypa

Tema 3. TexHOJOTHS IPOSKTUPOBAHUS TIPIJIOKECHUN. B3anMoaeicTBUsIME IPHUIIOKEHUH ¢ 0a3aMH JaHHBIX

Tema 4. ConpoBokaeHNE TPOTPAMMHOTO MPOIyKTa. [IpoekTHas HesSTeTbHOCT

4.1.2.1. Ilopsinok npoBeneHus.

TectupoBaHue NPOXOAWT B THCHMEHHOH (hopMe WM C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX cpencTB. OOyuaromuiics
MOJIy4aeT OINpees€HHOE KOJIMUECTBO TECTOBBIX 3agaHuil. Ha BbImonHeHuWe BbIensercss (UKCHPOBAaHHOE BpeMs B
3aBUCUMOCTH OT KoiauuecTBa 3aJaHui. OlleHKa BBICTaBIAETCS B 3aBUCHMOCTU OT MPOILEHTA MPAaBHJILHO BBIMOJIHEHHBIX
3amanuii. TecTHpoBaHHWe TPOBOMUTCS MO BapwaHTaM. B kaxmom Bapuante — 10 TecTOBBIX 3amaHWi. 3a KaKIbIHd
MIPaBUJIBHEIN 0TBET HauucisieTcs 1 6aynr. MiToro 3a TecTupoBaHne CTyIeHT MOKET 3apabotats 1o 10 Gamros.

Hwmxe npuBeeHs! mpuMepHbIe 3aqanns. [1oHbI OaHK TECTOBBIX 3a/laHUN XPaHUTCS Ha Kadeape.

4.1.2.2 Kputepuu oneHNBaHUA

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, ecin oO0ydaronuiics Habpai oT 56% 10 70% mpaBHIBHBIX OTBETOB.
0-10 6amtoB craBUTCS, €c 00ydJarommiics Habpai 55% NpaBUIIBHBIX OTBETOB M MEHEE.
4.1.2.3. Conep:kaHue OLIECHOYHOI0 CPEACTBA

3ananue 1:

COBOKYITHOCTB CPEJICTB, C TIOMOIIBIO KOTOPBIX MIPOTPAaMMEBI TTUIITYTCS, KOPPEKTUPYIOTCS, TPeoOpa3yroTcsi B MallIMHHBIC
KOJIbl, OTJIQXKUBAIOTCSI U 3aIyCKAIOTCS, HA3bIBAIOT

(OT™MeTbTe OIMH MPAaBHILHBIA BApUAHT OTBETA. )
BapuanT 1 o6osrouxoii

BapuanT 2 iporpaMMHO# MOJIEITBIO

BapuanT 3 nuHamuyeckoi miaTgopmoit

3ananue 2:

W3 npuBeneHnpIx Hke 3anuceit Beraenure Gpyakiun CLR:

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

BapuanT 2 ynpasineHue Ko1oM

Bapuanr 3 moandukanus JuHaMHYECKOH T1aT(OpMBbI

3amaunne 3
Ipunoxenne, 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 atpu0yTsl

BapuanT 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 NMPAaBUIIBHBIN BapHAHT OTBETA.)

Bapuant 1 xonreitnep

BapuanT 2 andasut

BapuanT 3 metacTpoky

3ananue 10:

K tunam ganneix C++ cienyet oTHECTH

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

BapuaHT 2 MOyIbHBIE THITBI

BapuaHT 3 cChUTOYHBIE 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 saBistercst C++?

(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 mporpammubIM 251eMeHTaMm si3bika C++ ciieayeT OTHECTH

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

BapuanT 2 xnaccst

BapuanT 3 Tunsl

3amanne:21

CrpyKTypa, UCTIONb3yeMast TSl XPAaHEHHS 3JIEMEHTOB 0 TPUHLHITY: IEPBBIM IIPHIIENT - TOCIECAHUM 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:

Omneparop nepenauu ynpasiaeHus: C++ HOCUT Ha3BaHUE
(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 nukiorpaMmMon METOI0B

3amannes:

CoOTHOIIEHHE MEXy WICHAMH MOCIIeI0BAaTEIbHOCTH, B KOTOPOM KasK/IbIi CIIEYIOIIHMH YWISH BhIpakaeTcs dyepes
HECKOJIBKO IPEIbIIYIINX, HOCHT Ha3BaHHE

(Ot™MeThTE OJTMH MIPABUIIHHEIN BapHAHT OTBETA.)

Bapuanr 1 nerepmMuHrpoBanHOe

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 C++ nckirodueHus pecTaBIIsIOTCs
(Ot™meTpTE OMH MPAaBUIBHBIA BapHAaHT OTBETA.)
BapuanTt 1 meTogamu

BapuanT 2 xnaccamu

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

3ananuel9:

VYnpasnenne 00padboTkoii nckimoueHuit B C++ oCHOBBIBAaeTCs Ha UCIIOJIb30BAaHUU OIlepaTopa
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

BapuanT 1 get

Bapuanrt 2 try

BapwuanT 3 break

Bamaune20:

Kakas ¢popma oneparopa unchecked mo3BosseT HUTHOPHUPOBATH 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 nmporpamMmmupoBanust C++.

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.
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Ipunoocenue 3
K paboueli npocpamme OUCYUNTUHBL (MOOYIs1)
b1.B.J[B.01.02 IIpoepammuposanue na CH++

Ilepeuenb HH(POPMAIMOHHBIX TEXHOJIOTHA, HCMOJIB3yEeMBbIX JIS1 0CBOEHUS AUCUMIIMHBI (MOIYJs), 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 NHUCIUIUIMHBI (MOIyYJIsl) TpEearnojiaraeT HCIOJb30BaHUE CIEAYIONIEr0 MPOTPAaMMHOIO OOecCIeueHUs |
nH(pOPMALMOHHO-CITPABOYHBIX CHCTEM:

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

DnekTpoHHas OubmuoreuHas cuctema «ZNANIUM.COM»
DnekTpoHHas OubmuoredHas cucrema M3narenscrBa «JlaHby»
DnekTpoHHas OnbmuoTeuHas cuctema «KOHCYIBTaHT CTyICHTa
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