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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI O0OYJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

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

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

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YyEMBIX IS OCBOCHHS ITUCIHILIHHBI
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



Iporpammy aucuumunael paspadortan(a)(u) moueHT, K.H. (mouent) YcmanoB WM.T. (Kadempa maremartwku u
MIPUKIIaAHOW MHPOPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

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

Mudp Pacimiudposka
KOMIeTeHIMH npuodperaemMoii KOMNeTeHIHN
[K-2 CriocoOeH OCyIIecTBIATh TECTHPOBAHUE KOMIIOHEHTOB HH(OPMAIIHOHHBIX CHCTEM
IK-2.1 3HATH TEXHOJIOT'MH TECTUPOBAHUS KOMIIOHEHTOB HH(POPMAIIMOHHBIX CHCTEM
I1K-2.2 YMeTh 0CyIIEeCTBISATh TECTUPOBAHIE KOMIIOHEHTOB HH()OPMALIMOHHBIX CUCTEM
IIK-2.3 BriageTs crtocoOHOCTHIO OCYIIECTBISATh TECTHPOBAHNE KOMIIOHEHTOB HH()OPMAIIOHHBIX CHCTEM
I1K-5 CriocoOeH MPUMEHSATh CUCTEMHBIH OAX0A M MaTeMaTHIEeCKHE METO/IBI B (DOpMaM3aIiK PEIICHHS

MIPUKJIAAHbIX 3a/1a4, B TOM YUCJIC UHTCIUICKTYaJIbHbIX

[IK-5.1 3HATH OCHOBBI CHCTEMHOI0O MOIX0/1a 1 MAaTEMAaTHYCCKUX METOJIOB B (hOpMATH3AINU PEIICHUS
MPUKIIAIHBIX 33/1a9, B TOM YHCIIC HHTCIUICKTYaIbHBIX

I1K-5.2 'YMeTh MPUMEHSTh CHCTEMHBIH MOAX0]] U MAaTEeMaTHYSCKUE METO bl B (JOPMAIM3aIUN PEIICHHUS
[IPUKJIAJHBIX 3a/1a4, B TOM YMCJI€ HHTEJUIEKTyalbHbIX

I1K-5.3 BraneTs COCOOHOCTHIO MPUMEHSATh CUCTEMHBIN MOAX0J] U MaTeMaTHYCCKHUE METOIbI B (hOpMan3aiiuu
[peLIeHUs TPUKIIAJHBIX 3a/1a4, B TOM YHCJI€ HHTEIIEKTYyalbHbIX

OO0yuaronuiicsi, OCBOUBIINN AUCIUIIUHY (MOIYJIIB):

JlomkeH 3HaTh:

cucreMy mnporpamMmupoBanus Ha CH++; mpuHOUNB pa3paboTKH MpOTrpaMM; NPHHIUIB aBTOHOMHON U
KOMILUICKCHOH OTJIAAKH W TECTUPOBAHHS MIPOTPAMM;

OCHOBBI CHCTEMHOTO ITOIX0J]a U MAaTEMaTHISCKIX METOJIOB MpH IporpaMMupoBanuy Ha CHU++.

JloipKeH ymeTh:

pa3pabaTbIBaTh AITOPUTMBI PEIICHUS U MPOTPAMMHPOBATh 3a7aun 00pabOTKM JaHHBIX B MPEAMETHON o0nacTu,
pa3pabaTeIBaTh MPOEKT TECTUPOBAHUS MPOTPAMMBI;

MIPUMEHSITh METO/IbI CHCTEMHOTO TIOIX0/1a U MAaTeMaTHYECKUX METOI0B MIPH PEIICHUY MPUKIIATHBIX 3a/1a4.

JlomxeH BlaneTh:
HaBBIKaM# OCYIIECTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBBIKAMH CHCTEMHOTO ITOIX0Ja U MaTeMaTHYECKIX METOIOB B (hOpMaNn3aIiuy pelIeHUs MIPUKIIaIHBIX 3a1ad.

2. Mecro aucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannas mucumniuHa (Moaynb) BrmroueHa B pasfaen "b1.B.JIB.03.02 Jucuuruimabl (MOAynH)" OCHOBHOM
npodeccroHanbHOM oOpazoBatenbHoi mporpammbl 09.03.03 "Ipuknaanas uabopmartuka (I[Ipuknangnas uadopmaruka B
9KOHOMHKE)" W OTHOCHTCS K JWCIUIUIMHAM IO BBIOOPY M YacTH, (OPMHPYEMOH YdYacCTHHKAMH 0Opa30BaTENbHBIX
OTHOUIEHMH.

OcBaunBaetcst Ha 5 Kypce B 9 cemecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 32a4eTHBIX eIMHHMIAX ¢ YKa3aHHEM KOJMYeCTBAa 4YacoB, BbIAeJeHHBIX HA
KOHTAKTHYI0 pafoTy o0y4alomuxcsi ¢ nmpemnojgasarejeM (0 BHAaAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoTy o0y4arommxcs

OO6m1ast TPyAOEMKOCTh TUCIMIUIMHEI COCTaBNIACT 4 3aueTHBIX(bIe) enuHnI(bl) Ha 144 gaca(oB).

KonrakrHas pa6ora - 30 gaca(oB), B ToM umcie Jiekiuu - 10 daca(oB), mpaktmdeckue 3aHstus - 0 daca(oB),
nabopaTtopHbie paboTsl - 20 yaca(oB), KOHTPOIb CAMOCTOSTENEHOU PaboTHI - 0 yaca(oB).

CamocrosrenbHas pabota - 105 gaca(oB).



Konrposs (3auét / ax3ameHn) - 9 yaca(oB).

dopma MPOMEKYTOUHOTO KOHTPOJIS AUCIUIUINHEL: 9K3aMeH B 9 cemecTpe.

4. Copep:xkaHue IHCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaM (pa3zejaM) ¢ YKa3aHHEM
OTBeJCHHOI0 HA HUX KOJINYECTBA aKaJeMHUYeCKHX YacOB U BUAOB y4eOHbIX 3aHATHIH

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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Tema 1. TexHos0OrHs pabOTH B BU3yaIbHOM cpelie
1. [mporpammupoanus. Komnonentras monens. UaTepdeiicabie | 9 2 0 5 25
KOMIIOHEHTBI
Tema 2. O0paboTka TabanuHON nHbGOpMarmu. ['padudeckue
2. [BozmoxHocTH cpeabl Borland C++. Pa6ora ¢ daitnamu. 9 2 0 5 25
O0paboTtka coOBITHI. MBITIb U KIIaBHATYpa
3 Tewma 3. TexHOIOTHS TPOSKTUPOBAHUS IPUIIOKECHHUH. 9 2 0 5 o5
" |B3auMoIcHCTBUAMU MPHIIOKCHUN C Oa3aMul JaHHBIX
4 Tema 4. ConpoBoXKJIeHHE MPOTPAMMHOTO MTPOYKTA. 9 4 0 5 30
" [[IpoexTHas AEATEIBHOCTh
Wtoro: 144 4. (u3 HUX 9 9. KOHTPOJIb) 10 0 20 105

4.2 CoaepkaHue JUCUMIIMHBI (MOIYJI51)

Tema 1. Texnosorusi padorsl B BH3YaJbHOH cpeae mnporpammupoBanus. KoMmMmnoHeHTHasi Mojesb.
HUnrepdeiicnbie KOMNOHEHTHI

Crpykrypa mpoekta B C++. ®Daitmer npoekra, GopMel U Moxyns. MHcmekTop 0oOBEKTOB M HWHCIIEKTOP CBOMCTB
00bekToB. Pexxum npoextupoBanus nHrepdeiica. Kommonent ®opma. KomnoHeHTsI A7t BBOJa M BBIBOJA aHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonenar Button. Kommonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O6paboTka Tadaun4yHoii uHpopmanuu. I'paduyeckue Bo3mMokHocTH cpeasl Borland C++. Padora c
daiinamu. O6padoTka co0bITHIl. MBIIIb M KIaBHATYpPA

Oo6paboTka Ttabinunoi wuHpopmaumu. Komnonent StringGrid. 3arpy3ka u3o00paxeHuid B KOMIOHEHT Image.
Pucosanue ¢ momomrsio cBoiictB Canvas. PabGora ¢ (aitnoBoif cTpyKTypoil Ha ypOBHE OIEPAlMOHHOM CHCTEMBI: MOUCK,
KOIIMPOBaHHUE, IEPEeUMEHOBaHNE U ynayieHne (aiyioB u nanok. Mblb 1 KnaBuatypa. [1opsaok HacTymIeHus..

Tema 3. TexHoJ10TUsI NPOEKTUPOBAHMS NPUIIOKeHHI. B3anMoaeiicTBUAMM NPUIOKeHUH ¢ 0a3aMM JaAHHBIX

ITocranoBka 3amaun. [loctpoeHne 0O0BEKTHON MOJENTH MPUIIOKEHUS. BhIeaeHne THIIOBBIX COOBITUH /U OOBEKTOB.
PazpaboTka Bu3yanbHOro MHTEpdeiica. Moxens noctyna k 0a3aM JaHHBIX M3 Cpelbl MPOrpaMMHpoBaHus. KoMIoOHeHTHI
JU1st paboThI ¢ TabJIMIIaMu 1 3anpocaMu. OuiIbTpanys AaHHEIX. BusyanapHoe oToOpaXkeHHe NaHHBIX Ha hopMe.

Tema 4. ConpoBo:xkaeHHe NPOrpaMMHOro npoaykra. IlpoekTHas 1eiTeJbHOCTD

JKM3HEHHBIH MK TNPOrpaMMHOr0 mpoxaykra. OpraHuzanust moMouid: ¢aiia CHpaBKH, KOHTEKCTHAS ITOMOIIb.
Pa3zpaboTka WIpoBBIX W OOY4YalOIIMX NPWIOKEHUI B COOTBETCTBUM C WHIMBHIYaJIbHBIMH 33aaHusIMH. PazpaboTka

npwioxeHuit. Mcnonp3oBanne kommoneHnTa Shape. [Toctupoenue rpagukoB u aumarpamm B kommoneHte Chart. Pabota ¢
TEKCTOBBIMH M TUTTU3UPOBAHHBIMU Qaitnamu. Kommonent Memo. Kommonentst OpenDialog u SaveDialog.

5. TlepeyeHb Y4eOHO-MeTOAUYECKOr0 o0ecmeyeHHs /ISl CaAMOCTOSITEIbHOIH padoThl o0yyalomuxcsi MO
JMCUMILIUHE (MOAYJII0)

CaMocrosiTenbHas pa0oTa OOYYAIONIMXCS BBITONHACTCS MO 3aJaHUI0 U TPH METOJUYECCKOM PYKOBOJCTBE
mpemonaBaTensi, HO 0Oe3 ero HemocpeAcTBeHHOro ydyactus. CamocTosTenpHas paboTa MMOIpa3JeiseTcs Ha
CaMOCTOATENIFHYI0 pa0OTy Ha ayJUTOPHBIX 3aHATHIX M Ha BHEAYAHTOPHYIO CAMOCTOSTEIBbHYIO padoty. CaMocTosATeNbHAS
paboTa 00ydaromuxcs BKIIIOYACT KaK MOJHOCTHIO CAMOCTOSTEIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3/IeiioB) ITUCIIMILIMHBL,



TaKk U npopaboTKy TeM (pa3znenoB), OCBaMBAEMbIX BO BpeMs ayAMTOpPHOW paboThl. Bo Bpems caMOCTOSTENbHON paboTh
oOydJaromuecss 4YUTAlOT W KOHCIEKTUPYIOT y4YeOHYIO, HAay4YHYIO M CIPABOYHYIO JIMTEPaTypy, BBINOJHSIOT 3aJlaHus,
HalpaBJICHHbIE Ha 3aKperjIeHUuE 3HAaHWH M OTPabOTKY YMEHHWH M HABBIKOB, FOTOBATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 TUCIUIIINHE.

OpraHusanus caMOCTOSTENbHON paboThl 00yJarOMMXCsl PEriIaMEeHTUPYETCSI HOPMATHBHBIMU TOKYMEHTaMH, Y1€OHO-
METOIMYECKOI JIUTEpaTypOr U AJIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaMH, BKIIIOYAS:

Iopsnok opraHW3alMM M OCYIIECTBICHUS 0Opa30BaTENBHON NEATEIBHOCTH IO 0Opa30BaTeNbHBIM IPOrpaMMam
BBICIIETO O0OpasoBaHWs — TNporpaMMaM OakajaBpuara, IpOrpaMMaM CIICHUaIUTeTa, IPOrpaMMaM MAarucTpaTyphl
(yTBepkIeHHBIN nprkazoM MHUHHCTEpCTBa HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannnu ot 6 ampens 2021
roma Ne 245)

YcraB  ¢enepaqbHOr0  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpa3oBaTenbHOro — yupexxaeHus — "Kazanckuit
(ITpuBomxckuit) henepanbHBIA yHUBEpCUTET"

[IpaBuia BHYTpPEeHHEro pacHopsaka (eaepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTelIbHOTO
yUpEeXIEeHUs BEICIIEro npodeccruoHaibHoro oopasosanus "Kazaunckuii (IlpuBosnkckuil) dpenepaibHblil yHuBepcuret”

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) deaepansHOro yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHUILINHE (MOIYJIIO)

®DOHJT OLEHOYHBIX CPEACTB IO ITUCIHHUILUIMHE (MOMAYNIO) BKIIOYAET OICHOYHBIE MaTepHallbl, HampaBleHHbIC Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHCJIE 3HAHWW, YMEHUH U HaBBHIKOB. DOHJ OLIECHOYHBIX CPEICTB BKJIIOYAET
OLICHOYHBIE CPEJCTBA TEKYLIETO KOHTPOJISL U OLIEHOUYHBIE CPENCTBA IPOMEKYTOUHOM aTTECTALIUHU.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HHopManus:

- COOTBETCTBHE KOMITCTCHIUH INTAHUPYEMBIM pe3yibTaTaM 0OyIeHUS 10 TUCIHIUIAHE (MOIYIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETCHIIHI;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILIHHE (MOIYIIIO);

- OIMCaHue MopsAKa IPUMEHEHHS U NMPOLEAYPhl OLIEHUBAHUS [T Ka)XKJIOTO OLIGHOYHOI'O CPE/ICTRA;
- KpUTEPHUH OLICHUBAHUS JUIs KaXJIOTO OLIEHOYHOTO CPEICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IiI, NpESABABIIACMBIC K HeﬁCTBHﬂM 06y‘IaIOH.II/IXC$I,
ACMOHCTPUPYCMBIM PE3YyJIbTATAM, 3a1aHU PA3TIMYHBIX THUIIOB.

®DoHJT OLIEHOYHBIX CPEJICTB MO TUCIHUILTMHE HaxoauTcs B [Ipunosxkenuu 1 k mporpaMMe JUCIUILTAHBI (MOJYJIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMMOM JJI5l OCBOEHUS JUCUMILIMHBI (MOTYJI5)

OcBoeHHe AUCHUILTUHBI (MOYJs) MpeanoyiaraeT W3y4eHrne OCHOBHOHM M JOMOJHUTENHLHON yd4eOHOUW JuTepaTyphl.
Jluteparypa MOXeT OBbITh JOCTYITHA OOYYAFOLIMMCS B OJTHOM U3 JIByX BapHaHTOB (JINOO B 000MX M3 HUX):

- B JJIGKTPOHHOM BHJE - 4Yepe3 3JIEKTPOHHBIC OHOJMOTEYHBIE CHCTEMBI HAa OCHOBAaHMH 3aKIIOYeHHBIX KDY
JIOTOBOPOB C IIPaBOO0JIAATENIMU;

- B IIcYaTHOM BuIe - B HayuHoit 6ubmmoteke Enabyxckoro macTHTyTa KOY. OOyUaromuecs mory4aroT yaeOHYIO

JIUTepaTypy Ha abOHEMEHTe IO YHWTaTeIbCKUM OWiieTaM B COOTBETCTBHM C MpaBWJIaMH TNoyb30BaHUs Hayunoi
6UOINOTEKOM.
DJeKTpOHHBIC W3MAaHUS AOCTYIHBI JUCTAHIMOHHO W3 JIFOOOW TOYKM MPU BBEICHUM OOYYAIOIIMMCS CBOETO JIOTHHA H
mapoyisi OT JHYHOTO KaOumHeTa B cucTeMe "ONeKTpoHHBIH yHHBepcuTeT'. [Ipw WCIONB30BaHWM IIEYATHBIX W3JaHHUN
OoubmuoTeynpli (GOHI JOJDKEH OBITh YKOMIUIEKTOBAH MMHU M3 pacueta He MeHee 0,25 sk3emIuispa Ha KaxJIoro
00yuJaromerocs U3 4rcia Juil, OJHOBPEMEHHO OCBAaNBAIOIINX JAHHYIO AUCIUIIINHY.

Iepeyensb yueOHOM TUTEPATYPHI, HEOOXOAUMOM IJIs1 OCBOCHUS AUCIUILTHHBI (MOIYJIs), HaXoauTcs B [IpunoskeHun 2
K paboueil mporpamMme IUCIMIUIMHBEL. OH MOIEKUT OOHOBJICHHIO IIPH W3MEHEHHH YCIOBHH moroBopoB KOV ¢
MPaBOO0JIAIaTeIIMI  JIEKTPOHHBIX H3JaHWH W TPH H3MEHEHWH KOMIUIeKTOBaHUS (oHmoB Hayunoit Oubnmorexn
Enabyxckoro uacturyra KOVY.

8. Ilepeuenb pecypcoB HH(POPMAIHOHHO-TETEKOMMYHUKANMOHHOH ceTu 'MHTepHeT'", HEOOXOMUMBIX IS
OCBOEHMSI TUCIUILTHHBI (MOAYJIs1)

Beenenue B nporpammupoBanue Ha C++ - http://cppstudio.com/post/213/

OcHoBbI mporpamMmupoBanus Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
[porpammupoBanue Ha si3bike C++ - https://www.intuit.ru/studies/courses/626/482/info
Vuebuuk mo C++ - https://itproger.com/course/cpp

SI3pik iporpammupoBanuns C++ - https://wwwe.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. MeTonnyeckue yKazaHus AJ1sl 00y4al0MXCcsl 0 OCBOEHUIO THUCHUIITUHBI (MOIYJIsT)

Bupa pador MeToanyeckne peKOMeHAALUH

JICKIIUN HpI/I HU3y4YCHUU JUCHUIUIMHBI CHadalla HeO6XO[[I/IMO Mo KaXAoH TeMe JCKIUH npovUTaTh
PEKOMCHAOBAHHYIO JIUTECPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHO)KeHHﬁ, TCPMHUHOB,
CBCL[eHP[fI, Tpe6y}0n11/1x 3allOMHHAHUS U ABJISIOIIUXCS OCHOBOMOJATAOIIUMU B 3TOM TEME IJIsI OCBOCHUS
nocieayronmux TeM Kypca. ,Z[J'IH pacliMpCHUd 3HAHUA 1O AUCHUIIIMHE PCKOMCEHAYCTCA HCIOJIB30BaTh
I/IHTepHeT-pecypcm; MPOBOAUTH MOUCKHU B PA3JIMYHBIX CUCTEMAX W HUCIIOJb30BATH MAaTCpHUAJIbI CaﬁTOB,
PCKOMCHAOBAHHLIX MPETIOAaBaTCIEM.

nabopatophsle | [Ipy  moxroroBke Kk J1abopaTOpHBIM —3aHSATHSAM HEOOXOIMMO 3apaHee M3YYUTh METOANYECKHE

paboTsI PEKOMEHIALH 110 ero MpoBeieHui0. OOpaTUTh BHUMAaHUE Ha LeJIb PadOTHI, HA OCHOBHBIE BOTIPOCHI IS
MIOJITOTOBKHM K paboTe, Ha cojiep:kaHne TeMbl paboThl. JIabopaTopHOe 3aHATHE IPOXOAUT B BUJIE TUAJIOTa,
pa3dopa OCHOBHBIX BOIIPOCOB TeMBbI. Takxe 1abOpaTOpHOE 3aHATHE MOXET MPOXOAMTH B BUJIE MOKa3a
Npe3eHTalMi, JEMOHCTPATHBHOIO Marepuana (B YaCTHOCTH IUIAKAaTOB, CNAMIOB), KOTOpHIE
COTIPOBOXKIAIOTCA Oecemoi mpermogaBaTensi co crymeHTamMu. CTyIeHT MOXKET CHaBaTh Ja0OpaTOPHYIO
paboTy B Buze HanucaHus pedepara, MOATOTOBKH CIIAWI0B, IPE3CHTALMI U MOCIEIYIOMEeH 3alUTHI €ro,
100 MOXXET HalmcaTh KOHCHEKT B TETPaad, OTBETHB Ha BOIPOCHI IO 3aJaHHOH Teme. OTBETH Ha
BOIIPOCHl MOYKHO COIPOBOXKIATh PUCYHKAMH, CXEMaMH M T.J. C MHPUBICYCHHEM JONOJHHTEIBHON
JHTEPATYPBI, KOTOPYIO CIIEAYeT yKa3ath.

camoctosi- | OOy4aroNHiicss CaMOCTOSITENFHO ONPECISIET PEKUM CBOCH CaMOCTOSATENbHOW paboThl U Mepy Tpyia,
TenbHast paboTa| 3aTpauuBaeMoOro Ha OBNAJCHUC 3HAHUSAMH M YMEHHSMH 110 JUCHHIUIMHE, BBIMIOJIHICT BHEAYAUTOPHYIO
paboTy 1Mo WHIUBHIYAILHOMY IUIaHY, B 3aBHCUMOCTH OT COOCTBEHHO! MOATOTOBKHU, OFO/HKETa BPEMEHHU
U JApyrux ycnoBuid. EjkeHEBHO OOYYaroONI[UIiCs JOIDKEH YACNATh BBIMOTHEHUIO CaMOCTOSTENbHON
paboThl B cpenHeM He MeHee 3 4acoB. IIpu BBIMOJHCHHH CaMOCTOSTEIBHOW pabOThl OOyUYarOIIUHCS
HMEeT NpaBo 00palaThCs K MPErojaBaTelio 32 KOHCYJIbTallUel C LIebl0 YyTOYHEHUs 3aJaHusi, GopMbl
KOHTPOJISI BHITIOJTHEHHOTO 33/ 1aHUsI.

9K3aMeH JU1s KOHTPOJIS YCBOCHUS MaHHOW MUCLUIUIMHBI NPEIYyCMOTPEH SK3aMeH, Ha KOTOPOM CTyAEHTaM
HEo0XOMMO OTBETHTh Ha BOIIPOCHI SK3aMEHAIIMOHHEIX OueToB. [Ipu oTBeTe Ha HK3aMeHe He0OXOAUMO:
npoaymMarb MW YCTKO M3JIOKUTHL MaTe€puall; AaTb OHNPEACICHUEC OCHOBHBIX HOHHTHﬁ; JaTb KpaTKoe
ONnMcaHHe SBJICHUH; mpuBecTH mnpuMmepsl. OTBeT clefyeT WIITIOCTPHUPOBATH CXEMaMM, PUCYHKAMH H
rpadukamu.

10. IlepeyeHb WH(pOPMALMOHHBLIX TEeXHOJOTMii, MCHOJb3yeMbIX NPH OCYLIeCTBJIEHHH O00pa30BaTEJbLHOI0
npomecca mo AWCHUIVIMHE (MOAYJI0), BKJIKYAsl NepeyeHb MPOrpPaMMHOr0 odecreyeHUs: U HHEPOPMAIMOHHBIX
CIIPABOYHBIX cHcTeM (IPH HEOOX0IUMOCTH)

[lepedensr MHGOPMAMOHHBIX TEXHOJOTWH, MCIOIB3YEMbIX IPH OCYLIECTBIECHHH O0Opa30BaTENbHOTO IIpolecca Mo
JUCIUIUIMHE (MOAYJIIO), BKJIIOYAsl IEepedeHb NMPOTPaMMHOr0 oOecrieueHns: W MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npeacTasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCHUIUTAHBL (MOZYJIS).

11. Onucanue MaTepUAJIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOW /JIs1 OCylIecTBJIeHHsS 00pa30BaTeIbLHOIO
npoiuecca no AMCUUIIMHE (MOAYJII0)

VYuebnas ayautopust Ne 60 (423600, Pecniyonuka Tarapcran, r. Enabyra, yin. Kaszauckas, a. 89) miast mpoBeneHus
3aHATHH JIKIIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA, TPYNIOBBIX W WHIMBHUIYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTPOJISL ¥ TIPOMEXYTOUHON aTTeCTallly, MMOMEIICHHE ISl CaMOCTOSTENbHON padboTel. KoMruiekT Mebenn (IocagodHbIX
MecT) 29 mT. KomrmekT Mebenu (rmocago9HbIX MecT) i penogaBareis 1 mt. Kommnerotepssiii kimace: Kommbprotepsr intel
core i5 15 mt. Monurtopsr ViewSonic 22d 15 mr. [Ipoextop EPSON EB-535W 1 mrt. UaTepaktuBHas nocka [QBoard
DVT TNOS82 1 wr. Tpudyna 1 mr. Konguunonep 1 mr. Hacrennsie nox ku 6 mr. lllkad nByxcrBopuaTslii ¢ nonkamu 1
mr. Beb-kamepa 1 mr. Brixom B VHTepHeT, BHYTPHBY30BCKas KOMIIBIOTEPHAs CETh, JOCTYH B D3JIEKTPOHHYIO
nHpOpMannoHHO-00pa3oBaTeNbHyI0 cpexy. Habop ydeOHO-HATISIAHBIX TOCOONH: KOMIUIEKT NMPE3eHTAINIl B 3JICKTPOHHOM
(dhopmare To mpenogaBacMon AUCIUTITNHE 3-5 TIT.

12. CpeZICTBa aJjanTanvm npenojgaBanvus JTUCHUINIIHHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HHBAJIHUI0B U JIMI C
OIrpaHUYCHHBLIMHU BO3MOKHOCTSMHU 3/10POBbS

Ipu HE0OXOMUMOCTH B 00pa30BATENLHOM TMPOIECCE MPHUMEHSIOTCS CIEAYIOIIME METOABl W TEXHOJIOTHH,
obJieryaroniye BOCIPHUATHE WHPOPMAIMU OOYUYAIONMMHUCS WHBATHIAMUA U JIMIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBBSI:

- CO3IJaHHuec TEKCTOBOU Bepcuu JII000r0 HETEKCTOBOI'O KOHTEHTA JJId  €ro  BO3MOXXHOI'O npeo6pa3OBaHI/1$1 B
AJIbTCPHATHUBHBIC q)OpMLI, y,HO6HI:IC JJI pas3jInYHbIX HOHBBOBaTCJ’ICﬁ;



- CO3JJaHHNC KOHTCHTA, KOTOpLIﬁ MOXHO MPEACTABUTL B PA3/IMYHBIX BUAAX 6e3 MOTCPU HAAHHBIX WM CTPYKTYPBHI,
npeayCMOTPpEThL BO3MOXKHOCTDH MaCIHTa6I/IpOBaHI/I$I TCKCTa H I/I306pa)K€HI/Iﬁ 0e3 MOTEepU KadeCTBa, IMPCAYCMOTPETH
JAOCTYIHOCTD YIIPABJICHUS KOHTCHTOM C KJIaBUATYPhI;

- CO3/IaHVE BO3MOXKHOCTEN NI 06yqa}o1111/1xc51 BOCIIpMHUMATL OJJHY U Ty K€ I/IH(l)OpMaIII/IIO 13 pas3sHbIX UCTOYHUKOB -
HanpuMmep, Tak, YTOOBI JMha € HapyHICHUAMHU CilyXa IOJydalid I/IH(I)OpMaHI/I}O BU3YyaJIbHO, C HApYUWCHUSAMH 3pCHUA -
ayauajibHO;

- TPUMEHEHHE TIPOTPAMMHBIX CpPEACTB, OOECIEYMBAIOIIMX BO3MOXKHOCTh OCBOCHHS HABBIKOB W YMCHHH,
(dbopMupyeMBIX AWMCHMIUIMHON, 3a CYET aIbTEPHATUBHBIX CIIOCOOOB, B TOM 4HCJIE BHUPTYalbHBIX JabopaTropuil H
CHUMYJISIIIHOHHBIX TEXHOJIOTHH;

- NpUMEHEHWE IHCTAHLMOHHBIX OOpa30BaTENBbHBIX TEXHOJOTHH Ui Iepenadyd HHQOpMAaIMK, OpraHU3aLUH
pa3IHYHBIX (OPM HHTEPAKTUBHOW KOHTAaKTHOW pabOTHI 00ydaroIierocss ¢ IperojaBaTelieM, B TOM 4YHCiIe BeOWHApOB,
KOTOpBbIE MOTYT OBITH HMCIHOJIB30BaHBI IS NPOBEICHUS BUPTYaJbHBIX JICKIHI C BO3MOXKHOCTBIO B3aHMMOJICHCTBHS BCEX
YYaCTHUKOB TUCTAHIIMOHHOTO OOY4YEHUs, IIPOBEICHHS CEMHHAPOB, BEICTYIUICHUS C JOKJIaJaMH U 3alIUTHl BBITOJHECHHBIX
padoT, MPOBEACHHS TPEHUHIOB, OPTaHU3ALUH KOJIIEKTHBHOM paboTHI;

- TpPUMEHEHHWEe [JUCTAaHUWOHHBIX O00pa30oBaTENIbHBIX TEXHOJOTWH Uit opraHu3anud  (opM TEKyIero |
MIPOMEXYTOYHOTO KOHTPOJIS;

- YBEIWYCHHE TPOJODKUTCIBHOCTH ClIA4d OOYYAIOUIMMCS WHBAJIMIOM WM JIMIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3I0POBbsI (JOPM MPOMEKYTOUHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBJIICHHON MPOJOJIKUTEIILHOCTH UX
coauu:

- MPOJOJDKUTEIBHOCTU COa4yM 3a4€Ta WIM dK3aMeHa, POBOAMMOrO B MHCBMEHHOU (opMe, - He Oosiee yeM Ha 90
MUHYT;

- MPOJOJDKUTEIFHOCTH MOATOTOBKH OOYdYaromerocs K OTBETY Ha 3aué€Te WM DK3aMEHe, NPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuu ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAaHOM TIO HAIPaBJICHUIO
09.03.03 "Ipuknanuas uapopMaTrka" u npoduIo oAroToBky "[IpukianHas nuHbpopMaTHKA B SKOHOMHKE' .
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1. CooTBeTcTBHE KOMNETEHIIMI ILIAHHPYEMBIM Pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIIHHE (MOIYJII0)

NpOrpaMMHUPOBATh 3a/1a4l 00PaOOTKH JaHHBIX
B IIpeIMETHOI o0nacTu, pa3pabaTbiBaTh
MPOEKT TECTUPOBAHUSI IPOrPaMMBI.

Bnasers HaBbIKAMH OCYILECTBICHUS
TECTUPOBAHHS IIPOTPAMM.

Kox u HanmeHoBanme | MHAMKATOPBI AOCTHXKEHHMs KommeTeHIMil | OneHOYHbIe CpecTBA TeKYIero KOHTPOJIs
KOMIIeTeHIIH I AJ151 AAHHOM AMCIMILINHBI U IPOMEKYTOYHOM aTTecTallnu

[IK-2. Criocoben 3HaTh cucteMmy nporpammuposanus Ha CU++; | Texymmuit KOHTPOIb:

OCYIIECTBIISATH MPUHIUIEI pa3pabOTKH porpamm; npuHoumns! | JlabopaTopHsie paboTHI IO TEMaM
TECTUPOBAHUE ABTOHOMHOM U KOMIUIEKCHOW OTJIaAKU 1 Tema 1. Texaomnorust paboTHl B BU3YaIbHOM
KOMITOHEHTOB TECTUPOBAHHS IIPOTPAMM. cpene nporpaMmupoBaHus. KommoneHTHas
MH()OpMAMOHHBIX Mozenb. MHTepdericHbIe KOMITOHEHTHI
CHCTEM. YMetb pa3pabaTbiBaTh aNropuT™el petneHus U | Tema 2. O6paboTka TabnnyHON HHPOPMAIHH.

I'paduueckue Bo3mMokHOCTH cpeasl Borland
C++. Pabota ¢ ¢aitnamu. OdpadboTka
coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHonorus NpoeKTUPOBAHUS
npuioxeHuil. BzanmoencTeusmu
TIPUIIOKEHNH ¢ 6a3aMu JaHHBIX

Tema 4. ConpoBoKIeHNE IPOTPaMMHOTO
npoaykra. [IpoekTHas neaTenbHOCTD
[IpomexyTouHas aTTecTauus:

Ox3amen

TIK-5. crocoben
MNPUMEHSTh CHCTEMHBIN
MOAXO, ¥
MaTeMaTHIeCKue
METO/IBI B
(dhopmanuzauu
PeLIeHHsT PUKITATHBIX
3a7a4, B TOM YHCJIE
HHTEIUICKTYaTbHBIX.

3HaTh OCHOBBI CHCTEMHOT'O ITOJIX0J1a U
MaTeMaTHYECKUX METOI0B IIPH
nporpaMMupoBanuy Ha CU++

YMeTh MPpUMCHATHb ME€TOAbI CUCTEMHOT'O
noaxoaa U MaTEMAaTHICCKUX METOJ0B ITPpU
PCUICHUM MPUKIAaJHBIX 3aJ1a4.

BJ'Ia,I[eTB HaBbIKaMH CUCTEMHOI'O IMoAXoaa 1
MAaTEMAaTUYCCKUX METOI0B B q)OpMaJ'II/ISaLII/II/I
pemIeHus NMpUKIaJHbIX 3a1a4.

Texkylmuil KOHTPOJIb:

TectupoBanue 1o TemMam

Tema 1. TexHonorus paboTsl B BU3yalbHOU
cpene nporpamMmmupoBanus. KomnoneHTHas
Mozesb. HTepdelicHble KOMITIOHEHTHI

Tema 2. O6paboTka TabNUIHON HHPOPMAIIHH.
I'paduueckue Bo3mMokHOCTH cpensl Borland
C++. Pabota ¢ daitmamu. O6paboTka
COOBITHIA. MBI U KIIaBHATYpa

Tema 3. TexHONIOTUS NPOEKTUPOBAHUS
NpuI0KeHUU. B3anmopeiictusamu
TIPUIIOKEHNH ¢ 6a3aMM TaHHBIX

Tema 4. ConpoBoXIEHHUE NPOTPAMMHOIO
npoaykta. IIpoekTHas 1esTenbHOCTh
[IpomexxyTouHas aTTecTaIus:

Ox3zamen
2. Kpurtepuu ouennBanus c(popMHPOBAHHOCTH KOMIeTeHIMIi
Kommner 3auTeHo He 3auTeno
C€HIHST Broicokuii ypoBeHb | Cpeanuii ypoBenb | Huskuii ypoBeHb | Huxe MOporoBoro
(OTIUYHO) (xopo1o) (Y10BJIETBOPUTEIBHO) YPOBHA
(Hey10BJ1eTBOPUTEJIbLHO)
1IK-2 3Haer cuctemy | 3Haer cucteMy | 3HaeT cUCTEMY He 3naer cucremy
NIPOTPaMMHpPOBaHUSl  Ha | NPOTPaMMHPOBAHUS  Ha | MPOTrPaMMHpPOBAaHUS Ha MPOTrpaMMHPOBAHUS Ha
CU+t; npuHuunel | CU+; ocHoBHBIE | CHU++; oTnensHBIE CHU++; npuHLHUIIBI
pa3paboTKM  TpOrpaMM; | MPUHOMIBI  Pa3pabOTKH | MPUHIMIBI pa3paboTKu pa3paboTKu Mporpamm;
NPUHOUIBL  aBTOHOMHOH | mporpamMM;  HPHHIUIBI | MPOTPaMM, JTOITyCKast TIPUHIUIIB aBTOHOMHOM 1
1 KOMIUIEKCHOH OTJIaJKU | aBTOHOMHOM U | THIWYHBIE OIIUOKY MPHU KOMIUIEKCHOHM OTJIQAKH U
u TECTHPOBAHUS | KOMIUIEKCHOM OTJIAAKH WM | OTBETE Ha BOIPOC WU TECTHPOBAHUS MPOrPaMM
IIporpamMm TECTUPOBAHMS IPOTPaMM | PELICHUH ITOCTABICHHOU
3a1a9n

Ymeer  pa3pabareiBaTh | YMeeT — paspabaTeiBaTh | YMeeT — paspabareiBaTth | He ymeer paspabartsiBaTh
QITOPUTMBI PEHICHHS U | aJTOPUTMBI pEIICHUS W | alTOPUTMBI PEUICHWS U | alTOPUTMBI PEIICHUS U
MIPOTPaMMHPOBATH MIPOrpaMMHPOBATH MIPOrPaMMHPOBATH MIPOTPaMMHPOBATH 3a/1a41
3a1auu 00paboTku | 3amauu 00paboTku | 3amaun 00paboTkn | 06pabOTKH JaHHBIX B
JaHHBIX B TIIPEJMETHOH | JaHHBIX B MPEIMETHOH | JaHHBIX B IIPEJMETHOH | MpeaAMETHOW 00acTH,
obmactu, paspabarbiBaTh | obyacth, paspabareiBaTh | oOmactu, paspabarbiBaTh | pa3pabaTbIBaTh MPOEKT
MIPOEKT TECTUPOBAHUS | MPOEKT TECTHUPOBAHUS | IPOEKT  TECTHPOBAHUs | TECTUPOBAHUS MPOrPaAMMBI
IIPOrpamMMBbl IporpamMMbl,  JONYCKas | IPOTpaMMBbl,  JOIyCKas

HE3HAYHUTENIbHbIC ONTMOKY | TUMWYHBIE OIIMOKK NpH

IpU OTBETE Ha BOMPOC | OTBETE Ha BOMPOC WU

WA pEeIIeHNH | PelICHUH MOCTaBICHHON




MOCTAaBJICHHOM 3a1a9H1 3a1a49u
Bmaneer HaBbIKamu | Brameer OCHOBHBIMHU | Bmageer oTaenbHEIMUA | He  BiameeT  HaBBIKAMH
OCYIIECTBIICHUS HaBBIKAMU HaBBIKAMU OCYIIIECTBIICHUS
TECTUPOBAHUS POTPaMM | OCYILECTBICHHS OCYIIECTBIICHUS TECTUPOBAHUS IPOrpaMMm

TECTUPOBAHUS MPOTPaMM, | TECTUPOBAHUS MIPOTPAMM,

JIOTTyCKast JIOTTyCKas TUIIUYHEIE

HE3HAYUTEIbHBIE OIINOKHU
IpU OTBETE Ha BOMPOC
WIH pelieHun
MOCTaBJIECHHON 3a1a4n

OIIMOKHU Ipu OTBETC Ha
BOIpoC  WJIKM  PCHICHUHN
MOCTaBJICHHOM 3a1a4uu

ITK-5

3HaeT OCHOBEI
CHCTEMHOI0 MOIX01a U
MaTeMaTHYECKUAX
METOJIOB NPU
MPOrpaMMUPOBAHUH HA
CU++

3HaeT OCHOBEI
CHCTEMHOI'0 MOAX0a U
OTHENbHBIX
MaTeMaTHYECKUX
METOJIOB IIpH
MPOrpaMMHPOBAHUH HA
CU++, nomyckas
HE3HAYHUTEbHBIE OIIHOKU
[P OTBETE HA BOMIPOC
niIn peIlIeHI/II/I
MOCTaBJICHHOM 3aa9u

3HaeT OCHOBHI
CHCTEMHOTO TIOAXO0/Ia ’
OTIENBHBIX
MaTeMaTHIeCKUX
METOJIOB TIpH
MPOTPaMMHPOBAHHUU Ha
CU++, nomyckas
TUIIMYHBIC OIIUOKY MPH
OTBETE Ha BOIIPOC WU
pELLIEeHNH TOCTaBICHHOMN
3aj1aun

He 3naeT ocHOBEI
CHCTEMHOI0 MOJIX0/1a U
MaTeMaTHYEeCKUX METOIOB
MIPH IPOTPAMMHUPOBAHUA
Ha CU++

YMeer npuMeHsTh
METO/IbI CHCTEMHOTO
MOAX0a U
MaTeMaTHIeCKUX
METOJIOB NP PELICHUH
MIPUKITIHBIX 33734

YMeer IpUMeHsTh
METOBI CHCTEMHOT'O
MOJIX0/a U OTAENbHBIX
MaTeMaTHYECKHX
METOJIOB TIPH PEIICHUH
TIPUKIIATHBIX 337134,
JIOITyCKas
HE3HAUYUTEIbHBIE OIIUOKU
[P OTBETE HA BOIIPOC
WIH PEIICHUU
MOCTaBJICHHOM 3aJauu

YMeer npUMeHsTh
METO/IbI CHCTEMHOTO
MOJX0/a ¥ OTJEIBHBIX
MaTeMaTHIeCKUX
METO/IOB NP PELICHUH
MIPUKITaAHBIX 3a7a4,
JOIyCKasi THTNIHBIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC WJIY PELICHHH
NIOCTaBJIEHHOM 3a/1a41

He ymeer pa3pabaTsiBaTh
MIPUMEHATH METOIBI
CHUCTEMHOT'0 TIOAXO0/a H
MaTeMaTHIECKUX METOI0B
TIPH PEIICHUH TIPUKIIATHBIX
3amad

Bnaneer HaBbIKamMu
CHCTEMHOTIO IMOAX0Ja U
MaTeMaTHYECKUX
METOIOB B
(hopManm3anyu penieHus
MIPUKIIATHBIX 32129

Bnaneer HaBbIKaMu
CHCTEMHOTI0 IT0X01a U
OTHENbHBIX
MaTeMaTHYECKUX
METOOB B
(dhopManm3anyy penicHus
TIPUKIIATHBIX 3134,
JIOITyCKast
HE3HAYNTEILHBIE OITHOKHU
NP OTBETE Ha BOTIPOC
niin pemeHI/II/I
MMOCTaBJIEHHOH 3aJ1a4u

Brnaneer HaBeIKamMu
CHCTEMHOI0 MOAX0/a U
OTHENBHBIX
MaTeMaTHYECKUX
METOOB B
(hopmanm3anyu penicHus
MIPUKIIATHBIX 32134,
JIOITyCKasl TUITHIHEIC
OomMOKM IpU OTBETE Ha
BOHpOC 501858 peHIeHI/II/I
MOCTaBJICHHON 3aaun

He BimageeT HaBRIKaMu
CHUCTEMHOTIO MMOAX0aa U
MaTeMaTHYECKHX METOI0B
B (hopMalTU3aIiK PEIIeHUS
MIPUKIIATHBIX 32129

3. Pacnipenesienne oneHoK 3a GOPMBI TEKYIEr0 KOHTPOJISI H MPOMEKYTOYHYIO aTTECTANIO

9 cemectp:

Texymuii KOHTPOJIb:
JlabopaTopHbIe pabOTHI IO TEMaM
Tema 1. Texnosorus paboThl B BU3yallbHOI cpeze nporpaMmupoBanus. KommoneHtHas mojens. MHTepdeiicHbie
KOMIIOHEHTEI
Tema 2. O6paboTka Tabnmmunoi napopmaruu. ['padudeckne Bosmoxxnoctr cpensl Borland C++. Pabota ¢ daitnamu.
O6paboTtka coOBITHI. MBIIb U KITaBHATYpa
Tema 3. TexHOTOTHS TPOSKTHPOBAHUS MPUIIOKESHUN. B3anMoaeHCTBISIMY IPHITOXKEHUH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBo/IeHHE IPOTPAMMHOTO POAYKTa. IIpoeKTHas IeATeIFHOCT

TectupoBanue
Tema 1. Texuosorus paboThl B BU3yaJIbHO cpeze nmporpaMmupoBanus. Kommonentnas monens. MatepdeiicHbie
KOMITOHEHTBI
Tema 2. O6paboTka Tabnmmunoi napopmanmu. ['paduueckue BosmoxxHocTH cpensl Borland C++. Pabora ¢ daiinamu.
O06paboTka coObITHil. MBIIIb 1 KJIaBHATYpa




Tema 3. TexHOIOTHS IPOSKTUPOBAHUS PHIIOKECHHUHA. B3anMOIeHCTBUSIMU MPUIIOKESHHH ¢ 0a3aMU TaHHBIX
Tema 4. ConpoBokIeHHE IPOTPAMMHOTO POAYKTa. II[poeKTHas IeATeIEHOCTh

BeImonHeHNE KaX0ro OLEHOYHOTO CPEACTBA OIEHMBACTCS IO IIKale: OTIMYHO, XOPOIIO, YJOBIECTBOPUTEIHHO,
HEYAOBICTBOPUTEIIBHO.

OOmmas o1eHKa 3a TeKyIIUH KOHTPOJIb IPEICTABIACT COO0H cpeHee 3HAUCHNE MEX/y IOJYyYeHHBIMH OLEHKAMH 32
BCE OLICHOYHBIE CPEJICTBA.

IIpomexxyTounas aTTecTanus — SK3aMeH.

BrinonHeHre KaXIo0ro 3afaHus 3a MPOMEXYTOUHYIO aTTECTAllMI0 OIEHMBAETCS IO IIKaJle: OTIMYHO, XOpOLIO,
yJIOBJIETBOPHUTEIHHO, HEYI0BJIETBOPUTEIBHO.

OOmas oueHKa 3a MPOMEXYTOUHYIO aTTECTALMIO MPEACTaBIsieT co0OH CpeaHee 3HAuCHHE MEXIY MOJYYEHHBIMU
OILIEHKAaMU 32 BCE OLIEHOYHBIE CPEJICTBA MPOMEKYTOUHON ATTECTALINH.

B ciryyae HEBO3MOXHOCTH YCTaHOBJICHHSI CPETHETO 3HAUCHHMS OLICHKH 32 IIPOMEKYTOIHYIO aTTECTAIHIO (HaIpuMep,
«XOPOIIIO» MM «OTIUYHO»), UTOTOBasi OIICHKA BBICTABIISIETCS 3K3aMEHATOPOM, MCXOJS M3 MPUHLHIA CHPABEUIMBOCTH H
OeCIpUCTPAaCTHOCTH Ha OCHOBAHHWH OOINETO BIIEYATICHUS O KauecTBE W TOOPOCOBECTHOCTH OCBOCHHSA OOYYAIOIIUMCS
JTUCIUTUTAHBL (MOYIIS).

Bunpl orieHok:

Jnst sk3ameHna
OTIN4HO.

Xopoto.

Y 10BIETBOPUTEIIBHO.
HeynosnerBopurensHo.

4. OueHoYHbIe CPeJCTBA, MOPSIAOK HX MPUMEHEHUs M KPUTEePHH OLleHUBAHUS

4.1. OueHo4HbIE CPeCTBA TEKY1ero KOHTPOJIS

4.1.1. JIaboparopHblie padoThI

Tema 1. TexHonOTHSA PabOTH B BU3yalIbHOI cpele mporpammupoBanus. KomnoneHTHas Mmonens. HTEpdeiicHbIe
KOMITOHEHTBI

Tema 2. O6padoTtka TabauuHOi nHGOpMarmu. ['padudeckue Bo3moxuoctu cpeast Borland C++. Pabora ¢ daiinamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHoJIOTHS TPOSKTUPOBAHHMS IPUIIOKEHHH. B3anMoieicTBUsIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBox/IeHHE IPOrPAMMHOTO MPOoAYKTa. IIpoeKkTHas 1eATebHOCTh

4.1.1.1. Ilopsiaox npoBeaeHMsI.

JlaboparopHsle pabOThI TPOBOJATCS B Yachl ayAUTOPHON paboOTHI.

[epen BbIMONHEHNEM Ka)XJ0H pabOTHI CTYIEHTHI-0aKaIaBPhl JOIDKHBEI POopaboTaTh COOTBETCTBYIOIINI MaTepual,
UCTIONB3Ysl KOHCTIEKTBI TEOPETUUECKHX 3aHATHH, IEPHOANIECKUE N3AaHNs, YIe€OHO-METOANIECKHE TTOCOONS M yUEOHHUKH.

ITo okoHYaHUM 3aHATHIT CTYAEHTHI OOPMIIIOT OTHET 1O KaXJJ0i paboTe, COOIIOIast CIEAYIONIyI0 GopMy:

e HanmMmeHOBaHHE TEMBI;
Lens paboTsr,
3anaHue U coiep>KaHKe BRITIOJIHEHHOH paboThI,
ITuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
BrIBo/IBI 1O TIpOZIEIIaHHOI padoTe.

e  CHuCOK HCIOJH30BAHHBIX HCTOYHHUKOB.
4.1.1.2 Kputepun oueHUBAHUS

OneHka «OTJIMYHO» CTABUTCS, €CJIN 00YYAIOIIMIACS TTPOIEMOHCTPUPOBAJ BHICOKHI YPOBEHb OCBOEHHS HABBIKOB,
JOCTATOYHBIN JUIsl YCIIEIIHOTO PEIIeHHMS 3a/1a4 MPopecCHOHATBHON A TeIbHOCTH.

OneHka «X0poUI0o» CTABUTCS, €CJIM 00y4YaIOMIMiicsl TIPOAEMOHCTPUPOBAI XOPOLIN YPOBEHb OCBOCHHS HABBIKOB,
JOCTATOYHBIN JUIsl peIIeHNs OOJbIIeH YacT 3a1a4 NpodecCHOHATBHON e TEIbHOCTH.

OneHka «yIOBJIeTBOPHUTEIBHO» CTABHUTCS, €CJH O0YYAIOMIUIiCH TPOJEMOHCTPHPOBANI YIIOBIETBOPHUTEILHBIH
YPOBEHb OCBOCHHS HABBIKOB, TOCTATOYHBIH IS PEIISHUS OTAEIBHBIX 33124 MPO(eCCHOHATBFHOMN e TeTbHOCTH.

Ounenka «HeYJA0BJIEeTBOPHUTEIbHO» cTaBUTCS, ecau odyuaroumiics MIPOAEMOHCTPHUPOBAI
HEYJOBJICTBOPUTEIIFHBI yPOBEHb OCBOCHHS HABBIKOB, HEIOCTATOYHBIA IS peIIeHHS 3a4ad  NpodecCHOHATBHON
JeSITeTbHOCTH.
4.1.1.3. ConepsxaHune OLlEHOYHOI'0 CpPeACTBA

JlaGopaTopHnas padora 1. J/IuneiiHbie NporpaMMsbl
Hanmmute nporpammy i pacueTa mo AByM ¢opmyinam. [IpenBapuTebHO MOATOTOBETE TECTOBBIE NMPUMEPHI C
MOMOILBIO KAIBKYJIATOpPA (Pe3yJIbTaThl BHIYMCICHHS 10 00erM (opMynaM JI0JDKHBI coBnanare). Mcnone3yiite kiace Math,
cojepxkaiuii Maremarindeckne Gpynkunu C++. MeTopl, OTCYTCTBYIOIINE B KJIACCe, BHIPA3UTE Yepe3 NMEIOIHecs!.

Bapuanumul 3a0anuii:



1 1 5
zy =cosa + sina + cos 3a + sin3a; Z, =Z—§sin(in—8a).
_m-1ym-(n-1)n Jm -
= ; Zy = —.
Y Vmn+nm+m? —m 2 m
sin 2a + sin 5a — sin 3a .
zy = ; z, = 2sina.

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

1 i 2 2 4
lel—Zsm 2a + cos 2a; Z, = cos“a + cos™ a.
a 5
z, = cosa + cos2a + cos 6a + cos7a; Z2=4COSE*COSEa*COS4a'
_ 2(3 a) 2<11 +a) NV
2z = cos® (gm— ) —cos®(m+ o ); 7, = —-sin—.
1 . .
z; = cos*x + sin?y + Zsin2 2x — 1; z; = sin(y + x) *sin(y — x).
z; = (cosa — cos B)? — (sina — sin §)?; Z, = —4sin? —F * cos(a + B).
i 5 3
z, = (sin (E + 3a)) /(1 —sin(3a — m)); z, = ctg (Zn + Ea).
_1-2sin’a . _l-tga
ATt sinza’ 2T 1+tga
_ sin4a cos2a _ et (3 )
AT 1 ¥ cosda 1+ cos2a’ =BT
sina + cos(28 — a) 1 +sin2p
= . Zy = —
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cosa + sina
Z =— zZ, = tg2a + sec2a.
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2b +2vb? — 4 4=
= 2 = .
YU VbZ—4+b+2 Vb +2
x24+2x =3+ (x+1DVx2 -9 x+3
Z) = H Zy = .
! x2—=2x—-3+(x—-1Vvx2-9 2 x—13
J(Bm +2)? - 24m
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2 Zz—_\/E.
3Vm—-—
m = T
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= ——y2—— """ ) (5-24a? =
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JlaGopaTtopHas padoTa 2. Pa3BeTB.sI01IHecs] BBIYHCIANTENbHbIE POLIECCHI
3aganne. Beruncants 3Hauenne GyHKIUH
Bapuanumut 3a0anuii:
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3aganue 2. [lonagaHue TOYKHU B 3aIUITPUXOBAHHYIO 00J1aCTh
Hamucate mporpamMmy, KOTOpas ONpenessieT, MomajJacT JM TO4YKa C 3aJaHHBIMH KOOpIMHATaMH B 00JIACTh,
3aKpalleHHYIO Ha PUCYHKE CEpBIM [IBETOM. Pe3ybTaTsl paboThl IPOrpaMMbl BBIBECTH B BUJIE TEKCTOBOTO COOOLICHHSI.

Bapuanmui 3a0anuii:
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JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6imna 3HaveHnii pyHKIHUA

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

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

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

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

2. o had (_1)nxn 3 X2 X3 x4—
e —ZT 1—x+?—§ E_ -, x| < oo.
n=0
3 °°xn X2  x3 x4
e"=z—l—1+x+—+§+—+ , x| < oo,
n=0 '
4, o (—1)nam+ x2  x3  yxh
] =Yy —F—— =x—"—F—-" .. —1<x<1
n(x+1) —— X 2+3 4+ X
n=0
5. 1+ x had x2n+1 x3 x5
In =2 =2(x+—5+—+- ) x| <1
1—x 02n+1 < 3 5 ) x|
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n=0
11. i 1 1
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x < —1
13. 2 (—1)x 2" 4 6 8
Xz ()x__z__x__
e —Z - =1 x+2' TR [x] < o0
n=0
14. had (_1)nx2n xz x4 x6
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arcsmx_HZ 2+4.2n+x2n+1)
n=
x3  1%3%xx%> 1x3%x5%x’ 1%3*%5%x7x%x°
=Xt 3T 2eav5 T 2vae6+7 T 2+44648:90 1"
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[x] < 1.
JladopaTopHas pa6ora 4. I[Ipocreiimne Kiaaccol
Kaxnpiit pa3pabarbiBaeMblii KJIacC JOJDKEH, KaK IPABHUJIO, COJACPIKATH CICAYIOUINE SJIEMEHTHI: CKPBIThIC IO,
KOHCTPYKTOpBI C TapaMeTpaMu M 0Oe3 mapaMeTpoB, METOJbl, CBOWCTBAa. METOJbl U CBOWCTBA JOJDKHBI 00ECHeYHBaTh
HEMPOTHBOPCYUBBIH, MOJTHBIH, MUHUMANbHBIA U ymoOHBIH uHTEepdeiic kinacca. [Ipu BOSHUKHOBEHUH OIMHUOOK JIOJKHBI
BLI6paCLIBaTI>CSI HUCKIIIOYCHUA.

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

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

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3pab0TaHHbIE JIEMEHThI KITacca.

Bapuanumul 3a0anuii:

Bapuanr 1

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

Hamucath nporpamMmy, 1eMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE DIIEMEHTHI Kilacca.

Bapuanr 2

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

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

Hanmcats nporpammy, TEMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC 3JIEMEHTHI Kiacca.

Bapuant 3

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

Hamucats mporpamMmy, I€MOHCTPUPYIONIYIO BCE pa3padOoTaHHBIC DJIIEMEHTHI Kilacca.



Bapuanr 4

[TocTpouTs omucaHue Kjiacca, COJEpIKaliero MHGOPMAaIHMIO O IMOYTOBOM ajpece opraHu3auuu. IIpemycMorpers
BO3MOXKHOCTh Pa3feiIbHOTO M3MEHEHHsI COCTaBHBIX YacTell ajpeca M NMPOBEPKH JOIMYCTUMOCTH BBOAMMBIX 3HAa4UCHUH. B
cilyyae HeJJOIYCTHMBIX 3HAUCHUH 10JIel BHIOPAChIBAIOTCS NCKIIFOUSHHUSI.

Hanmcats nporpaMmy, IEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr S

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

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

CocraBuTh ONMCAHUE KJacca ISl BEKTOPA, 3aJJaHHOTO KOOPAMHATAMH €0 KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecrieunTh OMNEpaIy CIOXEHUs W BBIYUTAHUS BEKTOPOB C IOJYYEHHEM HOBOTO BEKTOpa (CyMMBI WJIM Pa3HOCTH),
BBIYHCIICHUS CKAJIIPHOTO MIPOU3BEICHNUS IBYX BEKTOPOB, IIMHBI BEKTOPA, KOCHHYCA YTiIa MEXy BEKTOPaMH.

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

Bapuanr 7

CocTaBUTh ONUCaHME KJacca MPSIMOYTOJIbHUKOB €O CTOPOHAMHM, NapaljelbHBIMH OCAM KOOpAMHAT.
[TpexycMoTpeTs BO3MOXKHOCTH IEPEMEIICHHS MPSMOYTOJIBHUKOB Ha IUIOCKOCTH, M3MEHEHHE DPa3MEpOB, MOCTPOCHHE
HaUMCHBUICTO MPAMOYTOJIbHUKA, COACPIKALICTO [Ba 3aJaHHBIX IPAMOYIOJIbHHUKA, W IPAMOYTOJIbHUKA, ABJIAIOUICTOCA
o01meit gacTpio (epeceyeHneM) IByX MpSIMOYTOIbHUKOB.

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 8

CocTaBUTh ONHUCaHME KJacca A MpeAcTaBieHUs HaThl. [IpenycMoTpeTh BO3MOXKHOCTU YCTAHOBKH JaThl U
N3MEHEHHSI €€ OTHENbHBIX IOJICH (TOX, Mecsi, JI€Hb) C NMPOBEPKOW MOIMyCTUMOCTH BBOAMMBIX 3HaueHHH. B ciyuae
HEAOMYCTUMBIX 3HAQYCHHUH MoJeH BLI6paCLIBaIOTC§I HUCKJIIOUCHMUA. CO3I[aTI> METOAbI HM3MCHCHHA JaTbl Ha 3aJaHHOC
KOJIMYECTBO JHEH, MECAIIEB U JIET.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 9

CocTaBuTh ONUCAHKE KJacca I IpeAcTaBiIeHns BpeMeHH. [IpenycMoTpeTh BOZMOKHOCTH YCTAaHOBKH BPEMEHU U
N3MEHEHHS €r0 OTIENbHBIX IOJICH (Jac, MHHYTa, CEKyHAa) C NMIPOBEPKON IOMyCTHMOCTH BBOAMMBIX 3HaueHWil. B ciyuae
HEIOMMYCTUMBIX 3HAYCHHUH MoJIeH BI)I6paCI>IBaIOTC$[ HUCKJIIOUCHH. COSI[aTI) METOAbl U3MCHCHUSA BPECMCHHU Ha 3aJaHHOC
KOJINYECTBO 4aCOB, MUHYT U CEKYH]I.

HammcaTs nporpammy, IEMOHCTPHPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI KiIacca.

Bapuant 10

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

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

i OTIEPaIMIO CIIOXKEHHS, BBIYUTAHHS M YMHOXXEHHs MHOTOWICHOB C IOJYYCHHEM HOBOTO OOBEKTa-
MHOT'OUJICHa;

i BBIBOJI Ha 3KpaH OIMCAHU MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

Omnmcats Kiacc, NPeICTaBISIONMNA TpeyronbHuK. [IpegycMoTpeTs METOIBI AT CO3/IaHUsI OOBEKTOB, BHIYUCICHUS
IUTOIIAAN, TIEpUMETpa W TOYKH NepeceueHus MeawaH. OmmcaTth CBOWCTBA IS IOJNYYEHHUS cOCTOSHHA 0O0BekTa. I[lpm
HEBO3MOXXHOCTH IIOCTPOCHUS TPEYTOIbHNKA BBIOPACHIBACTCS HCKITFOUEHHE.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuant 12

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

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIC 3JIEMEHTHI KIacca.

Bapnant 13



Omnncatp Kiacc Ui paboThI CO CTPOKOH, MO3BOJIAIONIEH XPaHUTh TOJIBKO ABOMYHOE YHCIO M BBINOJHATH C HUM
apudmerndeckue orepanuu. IlpexycMoTpeTs WHHIHMAIM3ALMIO C MPOBEPKOH JONMYCTUMOCTH 3Ha4yeHWi. B ciyuae
HEJIOITyCTUMBIX 3HAUEHHUH BHIOPACKIBAIOTCS HCKIIOUCHNUS.

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

Bapuant 14

Onucarts Knacc Apodel — paloHaJIbHBIX YHCE, SBISIONIMXCS OTHOIIEHHEM JBYX LenblX yncel. [Ipegycmorpers
METO/IBI CIIOKEHUS, BBIYUTAHUS, YMHOXKEHHS U JETICHUS JPOOCH.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 15

Onucatp Kiacc «dailn», conepkamuii cBeaeHuss 00 UMEHH, Aare co3jaHus W jumHe daina. [Ipexycmorpers
MHULMAIN3AlUI0 C IPOBEPKOM JONMYCTUMOCTHM 3HAaYeHUH Tnojed. B  cioydae HEIONMYCTUMBIX 3HA4eHMM moseu
BhIOpackIBatoTCs uckimoueHus. Onucath MeTon nobaBiieHHsi MHGOpPMaMU B KoHel| (daiiia u cBOWMCTBA ISl MOJTY4EHHS
COCTOSIHUS (paiiia.

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

Bapuanr 16

Omnucarh KiacCc «KOMHAaTa», COJEp)KAIlMil CBEIEGHUS O METpa)ke, BBICOTE IOTOJIKOB M KOJWYECTBE OKOH.
[MpexycMoTpeTs MHUIMANM3AIMIO C MPOBEPKOH JOIMYCTHMOCTH 3HA4EHHH mojied. B ciaydae HEZOMyCTHMBIX 3HAYCHUH
noJiei BLI6paCI)IBaIOTC)I uckmouenusd. OmnucaTh MCTOAbI BBIYMCICHUA IUIOIIAAW H 061,eMa KOMHAThl M CBOICTBa JUIA
MIOJTYYSHHSI COCTOSIHUSI 00BEKTa.

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 17

Onucate Kiacc, NPENCTABIAIONINN HeIWHEHHOoe ypaBHeHHe Buaa ax — cos(x) = 0. Omucate MeTO,
BBIUMCIIAIONINN peIIeHHe TOr0 YpaBHEHHs Ha 3aJlaHHOM HMHTEepBajle METOJIOM AeleHus momoiaM (cM. pasgen «lluki c
napamerpoM for») m BIOpachIBarOIIM HCKIIOYECHHE B CiIy4ae OTCYTCTBHS KOpHsA. Omucath CBOWCTBA Ul ITOJYYCHHUS
COCTOSTHHSI O0BEKTA.

Hanmcats nporpaMmy, TeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr 18

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

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 19

OmnmcaTh KJIacc «IpOLEccopy, COAEpKAIUi CBEICHHUA, O MapKe, TAKTOBOH 4acToTe, 00beMe K3IIa U CTOMMOCTH.
[MpexycMoTpeTh MHUIMANM3AIMIO C NPOBEPKOH JOMYCTHMOCTH 3HA4E€HHWH moiieid. B ciydae HenomycTUMBIX 3HaueHWH
noJiei BLI6paCLIBaIOTC$[ uckirodenus. OnucaTh CBOMCTBA JJIA IOJTYUYCHHSA COCTOSAHUS o0beKTa.

Omnucatp KIacc «MaTepUHCKas IJIaTa, BKIIOYAIOMIMN KJIACC «IIPOLECCOp» U 00BEM yCTaHOBJICHHON ONEepaTHBHOMN
namaTi. [IpenycMoTpeTs MHUIMAIH3AalMI0 C TPOBEPKOH MOIMyCTUMOCTH 3HA4YeHU mojisi o0beMa mamsaTH. B cimyuae
HEJIOITyCTUMBIX 3HAUEHHH 1101151 BEIOpachIBaeTcs nckioyeHue. OnucaTh CBOWCTBA JUIS HOIYUSHHSI COCTOSHUS 00BEKTa.

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

JlabopaTopHasi pa6oTa 5. OqHOMepHbIEe MACCHBBI

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

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



YHOpAA0YUTS 3JIEMEHTHI MAaCCHBA IO BO3PACTAHUIO.

Bapuanr 2

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

yHOpHZ[O‘II/ITI) IO BO3PACTAaHUIO OTHACJIBHO 3JICMCHTBI, CTOAIIUMEC HA YCTHBIX MECTAaX, U JJICMCHTBI, CTOAIIMUE Ha
HCYCTHBIX MECTax.

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

U npousBeneHue 371€MEHTOB MACCHBA C YETHBIMH HOMEPAMU;

U cymMmy pIeMEHTOB MaccHBa, PACIIOIOKEHHBIX MEKIY HEPBBIM H IIOCICAHNM HYJIEBBIMH 3JIEMEHTAMH.
IIpeoOpazoBaTh MaccuB TaKUM 00pa3oM, 4YTOOBI CHAYaJIa PacIojiarajich BCE MOJI0XKUTEIbHBIE 3JIEMEHTHI, a TOTOM

— BCE OTPUIATEIbHbIC (3JIEMEHTHI, PaBHBIC HYIII0, CIUTATh ITOJOKHUTEIBHBIMA).
Bapuanr 4
B omHOMEpHOM MaccUBE, COCTOAIIEM U3 N BEIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:

U cymMmy 3IeMEHTOB MacCHBa ¢ HEYCTHBIMH HOMEpaMH;

U cymMmy pIeMEHTOB MacCHBa, PACIIOIOKEHHBIX MEXITY NEPBBIM H IIOCIECAHIM OTPHLATEIBHBIMH dJIEMEHTAMH.
CxaTh MaccuB, yJIaJIUB U3 HET'O BCE 3JIEMEHTHI, MOJIyJIb KOTOPBIX HE MPEBBIIACT SANHHMILY.
OcBoOouBIINECS B KOHIIE MACCHBA 3JIEMEHTHI 3aIIOJTHUTh HYJISIMH.

Bapuanr S
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:
0  MaxkcUMaNbHBIN 3JIEMEHT MacCUBa;
U cymMmy pIeMEHTOB MacCHBa, PACIIOIOKEHHBIX JI0 MTOCIIEIAHETO MOJIOKUTEIBHOTO 3JIEMEHTA.
CxaTh MacCHB, YJalWB W3 HEr0 BCE OJJIEMEHTH, MOJAYJIb KOTOPBIX HaxOmWTCs B wuHTepBane [a, b].
OcBoOouBIIMECS B KOHIIE MAaCCHBA JIEMEHTHI 3alIOJHUTH HYJISIMU.
Bapuant 6
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:
U MUHUMAIBHBIN SIEMEHT MAaCCHBA;
U cymMmy pIeMEHTOB MaccHBa, PACIIOIOKEHHBIX MEKTY HEPBBIM H ITOCICIHUM MOJ0KUTEIBHBIMH 3JIEMEHTAMH.

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

Bapuanr 7
B omHOMEpHOM MaccHBe, COCTOSIIIEM U3 N [ENOYHCIEHHBIX 3JIEMEHTOB, BEIYUCIIHUTH!

U HOMep MakCHMabHOTO JJIEMEHTa MACCHBA,

U npousBeneHHe 3J1EMEHTOB MACCHBA, PACIIONOKESHHBIX MEXKTY IIEPBBIM U BTOPHIM HYJICBBIMH JIEMEHTAMH.
[IpeoOpa3oBaTh MacCcUB TaKUM 00pa3oM, YTOOBI B IEPBOM €ro MOJOBUHE PACIOJIArauCh JIEMEHTHI, CTOSBIINE B

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

U HOMep MHHMMATBHOTO DJIEMEHTA MACCHBA,

U cymMy pJIeMEHTOB MaccHBa, PACIIOIOKEHHBIX MEXAY NEPBBIM M BTOPHIM OTPHLATSIILHBIMH 3JIEMEHTAMH.
[IpeoOpa3oBaTh MaccuUB TakuM 0Opa3oM, 4TOOBI CHadajla PACIOIAraluCh BCE DIEMEHTHI, MOAYJIb KOTOPBIX He

MIPEBBIIIACT SIMHHMILY,  TOTOM — BCE OCTaJbHBIE.
Bapuant 9
B oHOMEpHOM MaccHBE, COCTOSIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYMCIIHUTH!

U MakcHMabHBIN 10 MOJIYITIO 3JIEMEHT MacCHBa;

U cymMmy BIeMEHTOB MaccHBa, PACIOI0KEHHBIX MEK/IY HEPBBIM H BTOPBIM TTOJIOXUTEILHBIMHU JIEMEHTAMH.
IIpeoGpazoBaTh MacCUB TaKUM 00pa30M, YTOOBI 3JIEMEHTHI, PaBHbIE HYJIIO, PacHOIarajlich OCHIE BCEX OCTAIbHBIX.
Bapuant 10
B oHOMEpHOM MacCUBe, COCTOSLIEM M3 N [EJIOYNCICHHBIX AIEMEHTOB, BEIYHCIIHUTh:

U MUHUMAIBHBIN [0 MOIYIIIO 2JIEMEHT MAaCCUBA;

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



IIpeoOpazoBaTh MacCHUB TaKMM 00pa3oM, YTOOBI B IIEPBOIl €r0 NMOJOBHUHE PACIONATaINCh 3JIEMEHTHI, CTOSBIINE B
YETHBIX ITO3ULHUAX, 3 BO BTOPOH IOJIOBUHE — 3JIEMEHTBI, CTOSBIINE B HEYETHBIX MOZUIHAX.
Bapuanr 11
B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BELIECTBEHHBIX AJIEMEHTOB, BBIYHCIIUTD:
U HOMep MHHHMAaJBHOTO 110 MOJYIIIO SJIEMEHTa MacCHBa,
O cymmy MoayJieil 2IeMEHTOB MacCHBa, PACIIONOKEHHBIX TTOCTIE MIEPBOTO OTPULIATEIHFHOTO JIEMEHTA.
CxaTh MaccuB, yAQJMB M3 HEro BCE OJICMCHTBHI, BENMYMHA KOTOPHIX HAaxXOIWTCS B HHTepBaie [a, b].
OcBoOoauBIIMECS B KOHLIE MAaCCHBA JIEMEHTHI 3alI0JIHUTh HYJISIMU.
Bapuanr 12
B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BEIYHCIIUTD:
U  HOMep MakCHMaJIbHOTO IO MOJYIIIO SIEMEHTa MacCHBa;
U cymMmy 3IeMEHTOB MacCHBa, PACIOI0KEHHBIX MOCIIE MEPBOTO MOIOKUTEILHOTO JIEMEHTA.
IIpeoOpazoBaTh MaccHB TakuM 00pa3oM, YTOOBI CHAYala Paclojarajich BCE 3JIEMEHTHI, IeJas 4acTh KOTOPBIX
nexuT B uHTepBase [a,b], a noTom — Bce ocranbHbIe.
Bapuant 13
B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 N BELIECTBEHHBIX AJIEMEHTOB, BBIYHCIIUTD:
U konM4ecTBO BJIEMEHTOB MAacCHBa, JISKALIUX B Tuana3oHe ot A 1o B;
U cymMmy 3IeMEeHTOB MacCHBa, PACIIOI0KEHHBIX TTOCIE MAKCUMATIBHOTO JJIEMEHTA.
YHOpAO0YNTb 3JIEMEHTHI MacCHBa MO YOBIBAHUIO MOJTYJICH.
Bapuanr 14
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:
O KOoJMYeCTBO IEMEHTOB MAaCCHBA, PABHBIX HYJIIO;
U cymMmy pIeMEHTOB MacCHBa, PACIIOIOKEHHBIX I10CIe MUHUMAIEHOTO dJIEMEHTA.
YHOpSAA0YUTD dIIEMEHTHI MacCHBa MO BO3PACTaHUIO MOJYJICH.
Bapuanr 15
B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:
U  konm4ecTBO 3IEMEHTOB MaccHBa, Oonbmnx C;
U npousBeneHe 3J1eMEHTOB MaCCHBA, PACIIONOKEHHBIX MOCIE MAKCHMAIBLHOTO TI0 MOAYJIIO JIEMEHTA.
IIpeobpazoBaTh MacCHB TakKMM 0Opa3oM, YTOOBI CHAaYaIa PaclojIarajJuch BCE OTPHLATEIBHBIC JIEMEHTHL, & TOTOM
— BCC ITOJIOKHUTCIIbHBIC (3H6M6HTI)I, PaBHBLIC HYJIIO, CUUTATh HOJ'IO)KI/ITeJ'H)HI)IMI/I).
Bapuanr 16
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N BEHICCTBCHHBIX 3JIEMEHTOB, BBIYUCINUTD:
U  konM4ecTBO OTPHLATENBHBIX JIEMEHTOB MacCHBa;
O cymmy mMomyJieit 2IeMEHTOB MacCHBA, PACIIONIOKEHHBIX TTOCTIE MUHUMAILHOTO TI0 MOJIYJIIO DJICMEHTA.
3aMeHNTh BCE OTPHIATENFHBIC 3JEMEHTHl MaccMBa HMX KBaJpaTaMHW M YHOPSJIOYNTH 3JEMEHTHl MacCHBa II0
BO3PACTaHMIO.
Bapuant 17
B OIHOMEPHOM MACCUBE, COCTOAIIEM M3 N HEJTOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U KOIHMYECTBO MOJIOKUTENBHBIX JIEMEHTOB MAaCCHBA;
O cymmy sIeMeHTOB MacCHBa, PACIIOI0KEHHBIX MOCIIE MOCIESTHEr0 DIIEMEHTa, PABHOTO HYITIO.
IIpeobpazoBaTh MaccuB TakMM 00pa3oM, YTOOBI CHaYaja paclojarajuch BCE IEMEHTHI, 11eas YacTh KOTOPHIX HE
MPEBBIIACT €AMHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.
Bapunant 18
B OIHOMEPHOM MACCHUBE, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:
U konM4ecTBO BIEMEHTOB MacCHBa, MeHbIIHX C;
O cymmy 1esbix JacTei 3IeMeHTOB MACCHBA, PACIIONOKEHHBIX TIOCIIE TTOCIIETHET0 OTPUIIATETBHOTO IIEMEHTA.
[IpeoOpa3zoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHaydalla paclojarajich BCE DJIEMEHTHI, OTJIMYAIOIIUecs OT
MakcuMaJbHOro He 6osiee yeM Ha 20%, a TOTOM — BCE€ OCTaJILHBIE.

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



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

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

ij>
j-M cToJI011€.

Bapuanr 7

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

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

Bapuant 8

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

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

Bapuant 9

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

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

Bapuant 10

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



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

INPUMEYAHUE

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

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

Bapuanr 1



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

Bapuanr 2

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

Bapunant 3

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

Bapuanr 4

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

Bapuanr S

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

Bapuanr 6

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

Bapuanr 7

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

Bapuanr 8

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

Bapuant 9

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

Bapuanr 10

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

Bapuanr 11

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

Bapuanr 12

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

Bapuant 13

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

Bapuanr 14

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

Bapuant 15

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

Bapuant 16

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

Bapuant 17

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

Bapunant 18



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

Bapuanr 19

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

JladopaTopHasi padora 8. Knaccsl u onepauum.

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

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

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

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

HHJICKCOB;

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

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

Bapuant 1

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

Bapuanr 2

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

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

BBITIIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MaCCUBOB C UCKITFOYCHUEM MMOBTOPAOIUXCA DJIEMEHTOB,

I Wy Ry Wy

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

Bapuant 3

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

BBIYHCIICHUE 3HAYCHUS MHOTOUWICHA ISl 3aJTAHHOTO apTyMEHTa;

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

COo0O

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

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

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



oTieparyy MPUCBAaUBAHNS, PEATH3YIOIINE 3HAUNMYIO CEMAHTHKY;
olepaly CpaBHEHHUS;

peoOpa3oBaHKe B JECATHIHOE YHCIIO;

(hopMaTHBIH BHIBOJ;

I Wy Ry Wy

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

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

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

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

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

Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3padOTaHHbBIE JJIEMEHTHI Kilacca.

Bapuant 9

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

ODCOo0O00O0

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

Bapuant 10

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

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

KOMOWHUPOBAHHBIC OTIEPALlUH MPHCBanBaHus (=, /=);

OIeparyio BO3BEICHUS B CTEIICHB;

METO/Ibl BBIYUCIICHHS IETEPMUHAHTA 1 HOPMBI;

Co00D

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



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

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kilacca.

Bapuanr 14

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

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

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

Oo0o

BpeMs OTIIPABJICHHUS.

[TpenxycMoTpeTh CBOMCTBA JUIs OTYYESHHUS] COCTOSIHUS 0OBEKTa.

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

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

Oo000O

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

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

Bapuant 17

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

Ha3BaHUE TOBAPA;

Ha3BaHWE MarasnuHa, B KOTOPOM IIPOACTCS TOBAp;

ooo

CTOMMOCTH TOBapa B pyOIIsx.

[pemycMoTpeTh CBOWCTBA JUIs MOTYYCHHSI COCTOSHHS 00BEKTa.

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

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

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

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

U  neperpyxeHHYIO OIEpalLUIO CIIOKEHHS TOBAPOB, BHIMOIHIIOLIYIO CIOKEHHE UX LICH.

Hamucats nporpamMmy, IeMOHCTPHPYIOLIYIO BCE Pa3pabOTaHHbIE SJIEMEHTHI KIIaCCOB.

Bapunant 18

OmnmcaTh KJ1ace «caMoJIeT», COAEepIKallnil ClieIyIolie 3aKpBIThIE OIS

Ha3BaHHWE ITyHKTa Ha3HAYCHUS;

IIECTU3HAYHBI HOMED perica;

Coo

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



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

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

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

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

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

U nowuck moneii, Homep TeaeoHa KOTOPEIX HAYMHACTCS HA TPH 33JaHHBIX LIU(PHI.
Hamnucatp nporpammy, JIeMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI KJIACCOB.

4.1.2. TectupoBanue

Tema 1. TexHonOTHS PabOTH B BU3yalbHOI cpele nmporpammupoBanus. KomnoneHTHas mozaens. MHTepdeticHbie
KOMITOHCHTBI

Tema 2. O6padotka TabmmuHOi nHGOopMarmu. ['padudeckne Bo3moxHOCTH cpenbl Borland C++. PaboTa ¢ daitmamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHoJIOTHs TPOSKTUPOBAHHMS IPUIIOKEHHH. B3anMoqeicTBUsIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBox/IeHHE IPOrPAMMHOT0 MPoAyKTa. IIpoeKkTHas AeATebHOCTh

4.1.2.1. Ilopsipox npoBeeHHs.

TectupoBaHue NPOXOIUT B IHMCHMEHHOH ()OpME HIM C HCIOJIB30BAHHUEM KOMIBIOTEPHBIX cpencTB. OOydwarommics
MOJy4aeT OINpelesEéHHOE KOJIMYECTBO TECTOBBIX 3ajaHuil. Ha BbInonHeHue Bhigensercss (UKCHPOBAaHHOE BpeMs B
3aBUCHMOCTH OT KOJHMYECTBa 3afaHui. OLeHKa BBICTaBISIETCS B 3aBUCHMOCTH OT NPOIEHTAa NMPAaBIJIBHO BBIIIOJIHEHHBIX
3amaHuil. TecTupoBaHMe NpPOBOIUTCS MO BapuaHTaM. B kaxnom Bapuante — 10 TecTOBBIX 3alaHui. 3a KaKIbli
TIPaBWIIBHBIA OTBET Hauucusiercst 1 6amn. MToro 3a rectupoBaHue CTyA€HT MOXeT 3apadoTats 10 10 6amios.

Hwke mpuBeieHsl mpuMepHbie 3aaanus. [1oHbIH 6aHK TECTOBBIX 33/laHUH XpaHUTCS Ha Kadeape.

4.1.2.2 Kpurepuu oueHuBaHus
OueHKa «OTJIUYHOY» CTABUTCH, ecJIM o0yuyarmuiicss Habpan 86% mpaBHIIbHBIX OTBETOB U OoJiee.
O1eHKa «X0OpoLI0» CTABUTCS, ecJIM o0ydaromuiics Habpai ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
OueHKa «y10BJIETBOPUTEIbHO» CTABUTCS, €CJIM 00yuyarwmuiicss Habpan ot 56% 10 70% mpaBUIIBHBIX OTBETOB.
OneHka «HeyA0BJIeTBOPUTEIbHO» CTABUTCS, ecJIM o0yuaronuiicst Habpan 55% mpaBUIIBHBIX OTBETOB U MEHEE.
4.1.2.3. ConepsxaHne OLlEHOYHOI'0 CpPeACTBA
3ananue 1:
COBOKYITHOCTb CPEJICTB, C IOMOIIIBIO KOTOPBIX MPOrPaMMbl MUILYTCS, KOPPEKTUPYIOTCS, TPeo0pa3yloTcsl B MalllMHHbBIE
KOJBI, OTJIAKUBAIOTCS U 3aIyCKAIOTCS, HA3bIBAIOT
(Ot™MeThTE OMH MTPABUIIBHBIN BapHAHT OTBETA.)
Bapwuant 1 o6onouxoit
BapuanT 2 nporpaMMHO# MOZEIBIO
Bapuanr 3 nunammuueckoii miatdopmoit

3amanne 2:

W3 npuBeneHHbIX HUXE 3anucei Beiaenute pynkiun CLR:

(OtBet cumTaeTcs BEpHBIM, €CIIM OTMEUYEHBI BCE NTPABHIIHHBIC BAPHAHTHI OTBETOB.)
BapmuanTt 1 aByxmiaroas KOMIHUIISILUS

Bapmuanrt 2 ynpaBineHue KoJ1oM

Bapuanr 3 Moandukanus JTHHaAMHYECKON TI1aT(hOPMbI

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



(OrmeTbTE OAMH NMPAaBUIIEHBIN BApUAHT OTBETA.)
Bapuanrt 1 npoexrom

Bapuanrt 2 mogynem

BapuanT 3 koHTeiiHEpOM

3amanue 4:

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

BapuanTt 1 meTananseie

BapuaHT 2 KOMIUIEKCHBIE TaHHBIE

BapuanT 3 MmonynbHbIE JaHHBIE

3aganue 5:

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

Bapwuant 2 atpuOyTsI

BapuanT 3 Tunst

3anaHue 6:

OyHKIUK, TPeAHA3HAYCHHBIC 151 00paOOTKH BHYTPECHHUX JAHHBIX 00BEKTa JaHHOTO KJIacca, HOCAT Ha3BaHUE
(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

BapuanTt 1 meToas!

BapuanT 2 mapkepbl

BapuanT 3 Tunst

3amanue 7:

CHeI_[I/IaHBHLIC 1OJIg JaHHBIX, C TOMOIIBIO KOTOPBIX, MOXKXHO YIIPABJIAATH ITIOBEACHUCM 00BEKTOB JaHHOTI'O KJIacCa, HOCAT
Ha3BaHUC

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

BapwuanT 2 criermudukanyn

BapuanT 3 meTos1

3ananue 8:

[oposxaeHHBIH KITacC HOCUT Ha3BaHHE
(Ot™MeThTE OJVH NMPaBUIBHEIA BapHaHT OTBETA.)
Bapwuanrt 1 pebenox

BapuanT 2 cnencteue

BapuanT 3 motomox

3ananue 9:

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

Bapmnanrt 1 xonreitHep

Bapmuanr 2 andasut

BapuanT 3 meTtacTpoky

3ananue 10:

K tunam gannpix C++ cienyer oTHECTH

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

BapuaHT 2 MOIyTbHBIE THTIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananne 11:



CLR - 310

(OT™MeThTE OJIMH MPABUIIBHBII BAPHAHT OTBETA.)

BapwuanT 1 0061es3bik0Bas 00bEKTHO-OPUCHTUPOBAHHAS CPE/Ia BBITIOTHCHUS
BapuanT 2 nuHamudeckas miatdopMa oOpaTHOI CBS3H

BapuasT 3 MeTox KOMITIEKCHOH 00paboTKi MOIU(DUKAITMOHHBIX JaHHBIX

3ananue 12:

Cnoco0 npescTaBICHUs JaHHBIX HOCUT Ha3BaHHE
(OTMmeTbTE OAMH NMPaBUIILHBII BapUaHT OTBETA.)
BapuanTt 1 meTon

BapuanT 2 Tun

BapuanTt 3 mapkupoBka

3aganue 13:

K tunam npunoxennit NET Framework cnenyer otnectn

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

BapuanT 2 MmakpoMeuitHble IPUIIOKEHUS

Bapuanr 3 Windows-npuitosxxeHus

3ananue 14:

Kaxum si3pixom siBnsercs C++7?

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

BapuaHT 3 MOIyTbHO-OpHUEHTUPOBAHHBIM

Bananue 15:

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

Bapuanr 1 unenrudukarmio

Bapnanrt 2 ayreHTH(HUKAITIIO

Bapuanr 3 Bepudukanmio

Bananuel 6:

Kakwe Ture! ¢aiiinoB MOryT OBITE OIICaHBI B 3aroioBke PE32?

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

Bapmant 2 DLL

Bapmnant 3 GUI

Bananuel 7:

K 6a30BbIM MOHATHAM 00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPaMMHPOBAHUS CIEAYET OTHECTH
(OtBet cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE IPABUIbHBIE BAPHAHTHI OTBETOB.)

BapmanT 1 ximacc

BapuaHT 2 HHKanCyIsAIIio

Bapmuanr 3 moayns

3anannel8:

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

Bapmanr 1 ximacc

Bapuanr 2 moaynb

Bapmuanrt 3 xoHreiiHep

3amanunel9:



C MexaHM3MOM BUPTYAJIbHBIX METOJIOB CBS3bIBAIOTCS OHSATHS

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

BapmuanT 2 nomdormsma

BapmanT 3 nommmopduzma

3ananue20:

K mporpamMMHBIM 351eMeHTaM s3bika C++ cieayeT oTHECTH

(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE NPaBHIIbHBIC BAPHAHTHI OTBETOB. )
BapuanTt 1 meTku

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3aganue:21

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

(OTrmeTbTE OAMH NMPAaBUIIEHBIN BApPUAHT OTBETA.)

BapuanT 1 ctek

BapuanT 2 monyns

BapuanT 3 xoHTeiinep

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

TecTupoBanue (5 cemectp)

3aganuel:

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

Bapuanr 1 Math

Bapuanr 2 Object

BapmuanTt 3 Scop

Bananue?2:

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

Bapwuasr 1 void

Bapwuanr 2 self

Bapmnanr 3 parent

3aganue3:

Omneparop nepenaun ynpasieHus C++ HOCUT Ha3BaHUE
(OT™MeTbTE OMH ITPABUIIBHBIN BAPHAHT OTBETA.)
BapuanT 1 return

BapwuanT 2 depend

BapwuanT 3 continue

Bananued:

Hcnonp30BaHre HECKOJIBKUX METOJIOB C OAHUM U TEM K€ UMEHEM, HO Pa3IMYHbIMU TUIIAMU U KOJIMYECTBOM IapaMeTPOB
Ha3bIBACTCS

(Ot™meThTE OMH MIPABUIIBHBIN BapHAHT OTBETA.)

BapmanTt 1 neperpy3koit MeTo10B

BapuanT 2 uMIuMkamnuei MeTo10B

BapuanT 3 niukiorpaMMoit MeTo0B

3ananues:

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

(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

Bapuant 1 nerepmuHupoBaHHOE

BapmanT 2 pekyppeHTHOE



BapuanT 3 uMmiukanoHHoe

3amanne6:

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

BapuanT 2 ctexom 3HaueHUI

BapuanT 3 cTekoM BBEI30BOB

3ananue’:

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

Bapmnanr 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

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

BapwuanTt 1 onmboyHast cutyarms

Bapwuanr 2 ombka B mporpamme

BapuaHT 3 UCKIIIOYUTEIIbHAS CUTYAIIUs

3aganue9:

B C++ uckiroueHus npencTaBIsIoTCs
(OrmeTbTE OAMH NMPaBUIIBHBIN BapHaHT OTBETA. )
BapuanTt 1 meTonamu

BapuanT 2 xnaccamu

Bapuant 3 o0bpekTamMu

Banannel 0:

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

Bapmuanr 1 return

BapmuanT 2 catch

Bapuanr 3 finally

Bananuel 1:

Omneparop checked MoxeT mpoBepsTH

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

BapuaHT 2 KOHKpETHOE BBIpaKEHHUE

BapmnanTt 3 meton co3nanus Kiacca

3ananuel2:

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

BapuanT 2 Tonbko B Tene System

BapuanT 3 ga, MoxHO

3ananuel 3:

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

Bapmuanrt 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3amaunel4:

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

Bapuanr 2 nonmumop¢usma



BapuanT 3 umminkauuu

3amannel5:

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

BapuanT 1 B auHaMuyeckoit

BapuanT 2 B KOCBEHHOMU

BapuanT 3 B cTatnueckoit

3ananuel 6:

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

Bapmnanr 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

Bamaunel 7:

K HCKIIOUNTENBHBIM CHTYalUsM CIEyeT OTHECTH

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

BapuaHT 2 HeXBaTKy AOCTYIHOM MaMATH

BapuaHT 3 nonbITKy OTKpBITH HECYLIECTBYIOIINI (haiin

3aganuel 8:

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

BapuanT 1 Detect

Bapuant 2 Main

BapuanT 3 System

Banannel9:

VYnpasnenue 00padboTkoit nckimoueHuii B C++ 0CHOBBIBAaETCSl Ha MCIIOJIb30BAaHUH ONEpaToOpa
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapmnanT 1 get

Bapmuanr 2 try

Bapwuanr 3 break

Bananne20:

Kaxkas dopma oneparopa unchecked mo3BosnsieT ”THOPUPOBATH MEPETIOTHEHUE IS 33JAHHOTO BBIPAXKEHNUS?
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 koHCTpyKTHUBHAs

BapuanT 2 onepaTtopHas

Bapuant 3 MmonynbHas

3amanue2l:

K cocTaBnsiromuM 9acTsaM Crucka napameTpoB MEeTOa CIAeIyeT OTHECTH

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

BapuanT 2 meton

Bapwuanr 3 unenrudukatop

3ananue22:

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

BapuasT 2 Mogynu nmapameTpoB

BapmanT 3 xornnu mapamMeTpoB

Samanne23:

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

Bapuanr 1 depend

Bapuanr 2 throw



Bapwuant 3 conclude

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

4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHON aTTEeCTAIINU

[Mo mucrupmImHe TMpexycMOTpeH JK3aMeH. JK3aMEeH NpPOXOMUT Ho OmretaMm. B kaxmom Owiere OZWH TEOPETHUCCKHMA
BONIPOC M OJHO TIPAKTUYECKOE 3aJaHHe. JK3aMEH INPOBOJWTCS B YCTHOW / NMHCHMEHHOM M KOMIBIOTEPHOH (opme.
OueHnBaeTcsl BIAJACHHE MaTepUaloM, €0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH MPUMEHSATH HYXXHBIC 3HAHWS, HaBBIKU U
YMEHUSI IPU aHAIN3€ MPOOIEMHBIX CUTYaluil U PEIICHNH MTPAKTHUECKUX 3aTaHUH.

4.2.1. YcTHbBIN 0TBET

4.2.1.1. Ilopsipox npoBeeHNs.

[IpomexxyTouHasi arrecranysi HaleleHa Ha KOMIUIEKCHYIO MPOBEPKY OCBOCHMs IUCHUIUTMHBL OOydarommuics
MoJy4aeT Bompoc(bl)/3aiaHue(s) M BpeMs Ha TNOATOTOBKY. [IpomexyrouHas aTTecTaluss NPOBOJMTCS B YCTHOH,
MIMCBMEHHON WJIM KOMIBIOTEpHOI (opme. OneHNBaeTCs BIaJeHUE MaTEPHAIOM, €r0 CUCTEMHOE OCBOCHHE, CIIOCOOHOCTH
MIPUMEHSTH HY)KHBIC 3HaHUsI, HABBIKM ¥ YMEHHS [IPU aHaJIM3€ NPOOJIEMHBIX CUTYallMi U PEICHUH PAaKTHYECKUX 3aJaHui.

4.2.1.2. Kputepuu oleHUBaHMSI.

KPUTEPUN JJISA ATTECTAIIMU B ®OPME 5K3AMEHA

OueHka «OTJIMYHO» CTABHUTCS, €CJIM 00ydaloluiics MpOJEeMOHCTPHPOBAI BCECTOPOHHEE, CHCTEMATHYECKOE H
rmy0okoe 3HaHWE Y4eOHO-IIPOTPaMMHOIO MaTepualia, yMEHHE CBOOOJHO BBINOJHATH 33JaHHA, NPEIyCMOTPEHHBIC
MIPOTPaMMOii, YCBOMII OCHOBHYIO JIUTEPATypy M 3HAKOM C JOTIOJHHUTEIBHOM JINTEpaTypoH, PEKOMEHIOBAaHHOM ITPOTpaMMOit
JVCIUTUIMHBI, YCBOWJI B3aHMMOCBSA3b OCHOBHBIX MOHSTHH IUCHUIUIMHBI B MX 3HaU€HHWHU Ul mpuoOpeTaeMoi mpodeccun,
MIPOSIBUJI TBOPYECKUE CIOCOOHOCTH B IOHUMAHMH, U3JI0KEHUHU U HCIIOJIb30BaHUH y4yeOHO-TIPOrpPaMMHOTO MaTepHana.

OneHKa «X0pouI0» CTABUTCS, €CJIM 00Y4YAIOIIHICS TPOIEMOHCTPUPOBAJ NOJHOE 3HAHHE Y4eOHO-TIPOrpaMMHOTO
MaTepuaja, YCHEIIHO BBIIOJHWI IPEIyCMOTPEHHBIE MPOrpaMMON 3aJaHMs, YCBOWJI OCHOBHYIO JHTEpaTypy,
PEKOMEHIOBaHHYIO MTPOTPaMMON AWCIMIUIMHEL, T0Ka3aJl CUCTEMaTHYECKUI XapakTep 3HAaHUH MO TUCLUILIMHE U CIIOCOOeH
K HX CaMOCTOSTCIFHOMY IOIMOJHCHUIO U OOHOBJICHUIO B XOJ¢ NalibHEHIeH ydeOHOW paboThl M mpodeccHoHATBLHON
JCATETLHOCTH.

OueHka «y/AOBJIETBOPHTEJILHO» CTABUTCH, €CJIM O00y4Yaroluiicsi ITPOJEMOHCTPUPOBAT 3HAHWE OCHOBHOTO
y4eOHO-TIPOTpaMMHOTO MaTepuasna B 00beMe, HeOOXOAMMOM Ul JalbHeHIIed ydeObl W mpexcrosmied paboTsl 10
npodeccuu, CIpaBHiCS C BBHINOJHEHHEM 3a/laHHi, MPEAyCMOTPEHHBIX NPOTPaMMOM, 3HAaKOM C OCHOBHOH JHTEpaTypoH,
PEKOMEHIIOBAaHHONH MPOTpaMMOW NUCIUIUIMHBI, JOMYCTHJ IOTPELIHOCTH B OTBETE Ha SK3aMCHE W TPHU BBIIOIHCHUHU
9K3aMCHAIlMOHHBIX 3a/JaHWH, HO o0NazaeT HEOOXOJMMBIMH 3HAaHHAMH [UII WX YCTPAaHEHUS MOJ PYKOBOJCTBOM
IpernoiaBaTes.

OneHka «Heyl0BJETBOPHUTEJIBHO» CTABMTCH, ecJM o0y4yamwlmiica IMPOAEMOHCTPHUPOBAN 3HAHHE OCHOBHOIO
y4e0HO-IPOrPaMMHOTO MaTepuana B 0o0beMe, HeOOXOJAMMOM Ui JallbHEHIIeW ydeObl W MpelcTosied pabdoThl 1O
npodeccuu, CrpaBUiCsS C BBIMOJHEHUEM 3aJlaHU, MPEJAyCMOTPEHHBIX MMPOrPaMMOM, 3HAKOM C OCHOBHOH JIHMTEpaTypowu,
PEKOMEHJOBAaHHON MPOTPaMMOM IWCIMIUIMHBL, JOMYCTHUJI TOTPEIIHOCTH B OTBETE HA HSK3aMEHE M IPU BBINOJHEHHH
9K3aMEHAIIMOHHBIX 3aJaHuil, HO 00JamaeT HEOOXOAWMBIMU 3HAHMAMH JJIsI MX YCTPaHEHHUS TOA PYKOBOJICTBOM
TIPeroiaBaTes.
4.2.1.3. OueHo4Hble CpeAcTBAa.

Bonpocs! 1J151 yCTHOT0 WM MHCbMEHHOTO 0TBETA HA IK3aMeH

1. Cucrema nporpammupoBanus Borland C++.

2. CTpyKTypa porpaMMBl, 3JIEMEHTHI si3bIKa (andasut). [loHATHE THITA TaHHBIX.

3. Onepammu (apudmernueckre, Jorudeckue) Ha Tunax. CranaapTHele QyHKINU. BeipaxeHus.

4. Ipornerypsl KOHCOJIEHOTO BBOJIA M BBIBOJIA, YIIPAaBJICHHE BBOIOM-BBIBOJIOM. OniepaTop NMpHUCBauBaHUSI.
CoBMECTUMOCTH IO ITPUCBAUBAHMIO.

5. YcnoBHbli onepatop. OnepaTop MHOKECTBEHHOTO BETBIICHHs (BBIOOPA).

6. LIMKJIBL: ¢ TIPEeyCIIOBHEM, C ITOCTYCIIOBHEM, C TApaMETPOM.

7. CTpyKTypUpOBaHHbIE TUIIBI JaHHBIX. JInHeHble MaccuBbl. [IpuMepsl 3a1ad.

8. CTpyKTypupOBaHHbIE THITBI JaHHBIX. J[ByMepHbIe MaccHuBEL. [IprMeps! 3aad.

9. AITOPUTMEI TIOUCKA B MaCCHBE.

10. AITOpUTMBI COPTHPOBKH MaCCHBOB.

11. KomOuHMpOBaHHBIH THIT JaHHBIX (3amucw). OnepaTop NprcoeInHEeHNs. 3allUCH ¢ BapHaHTaMH.
[IporpaMmmupoBaHie THIOBBIX aJITOPUTMOB 00pabOTKH 3amuceii.

12. TlonmporpamMmmMbl. OCHOBHBIE CIIOCOOBI IEpeaady apaMeTpoB B MOANPOrPaMMY, HX CpaBHEHHE.

13. Ioanporpammsl. O61acTh BUAMMOCTH. JIOKaJIbHBIE U INI00ABHBIE HICHTU(PHKATOPEI.

14. PexypcuBHble noanporpammbl. O0nacTs UCMOIb30BaHUS.

15. Moaynb. O6mas ctpykrypa Moayist. KoMnusiust 1 noIkimo4eHue MoIyJis.

4.2.2. TIpakTH4YecKoe 3aaHHe
4.2.2.1. Ilopsaaok npoBeaeHuUsl.



ITpakTHdyeckne HaBBIKM MPOBEPSIOTCS ITyTEM BBINOJHEHUS OOYJalOMIMMUCA MPAKTHYECKHX 33JaHUH B YCIIOBHUSX,
MOJTHOCTBIO HWJIM YaCTWYHO NPHONDKEHHBIX K YCIOBUSIM TNpogeccHoHambHOW nesitenpHOCTH. IIpoBepsiercst 3HaHUE
TEOPETHYECKOTO MaTepraia, HeoOXoAUMOe I MPAaBIIBHOTO COBEPIICHUS! HEOOXOAUMBIX NEHCTBHN, YMEHHE BBICTPOUTH
MIOCJIEI0BATENILHOCTD ACHCTBUI, IPAKTUYECKOE BIIAICHAE MPUEMAMU M METOJAMH PELICHUS MPO(ECCHOHANBHBIX 3a/1a.

4.2.2.2. Kputepuu oueHUBaHUSA

OueHka «OTJIMYHO» CTABUTCS, €CJIM 00yYaKOIIMIicsI TPOAEMOHCTPUPOBAT BHICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JOCTATOYHBIN JUIsl YCTIEIIHOTO PEIeHNUs 3a4a4 MPOopeCcCHOHATBHOMN A TeIbHOCTH.

OneHka «X0poumo» CTABUTCS, €CJIH 00y4alomuiicst IPOJIEMOHCTPUPOBA XOPOUIMH YPOBEHb OCBOCHHS HABHIKOB,
JOCTaTOYHBIN JUIsl pelieHns 00JbIIeH YacT 3a1a4 NpoecCHOHATIBHON e TEIbHOCTH.

OneHka «yI0BJICTBOPUTEJIBHO» CTABUTCH, eCIH O00ydalouuiics NpOoJeMOHCTPUPOBAT YIOBICTBOPUTEIBHBIN
YPOBEHb OCBOEHUSI HABBIKOB, JIOCTATOYHBIN /TSI PEIICHHS OTACIBHBIX 331a4 NPo]ecCHOHANBHOM eI TeIbHOCTH.

Ouenka «HEYJAOBJICTBOPHUTEIbHO» cTaBHUTCH, ecau ol0yuarommiics IIPOAEMOHCTPUPOBAI
HEYAOBICTBOPUTEIBHBI ypPOBEHb OCBOCHHWS HAaBBIKOB, HEIOCTATOYHBIA M pEIICHWA 3a7ad4 MHpodeccroHaNIbHOH
JEATETbHOCTH.

4.2.2.3. Conep:xaHne OLlEHOYHOI0 CPeACTBA
3amaya 1
HammmmTe KOHCONBHYIO NpOrpaMMy, B KOTOPYIO MONB30BaTeNib BBOAWT C KJIABHATYpHI [Ba 4HCIa. A TporpaMma
CpaBHMBAET J[Ba BBEIICHHBIX YHCIIa ¥ BEIBOAUT Ha KOHCOJIb PE3YJIbTAT CPaBHEHUS (J1Ba YHCIIa PaBHBI, IEPBOE YUCIIO OOJIbIIE
BTOPOTO WJIU TIEPBOE YHUCIIO MEHBIIIE BTOPOrO).
3agaua 2
Hanwummmre KOHCOJIBHYIO IPOTpaMMy, B KOTOPYIO HOJIb30BaTENIb BBOAUT C KJIABHATYPhI YUCIO. Eciau yucio ogHOBpEMEHHO
Oompiie 5 u Menbiie 10, To mporpamma BeiBoauT "Ymcno Gonbuie 5 w MeHpmie 10". MHaue mporpaMma BBIBOJUT
coobmmenue "HenzpecTHoe uncio".
3agaua 3
HammmmTe KOHCONBHYIO IIPOrpaMMy, B KOTOPYIO ITOJIb30BATENb BBOAMT C KIaBHATypsl uucio. Ecnn umcno aubo pasHO 5,
6o paBHO 10, To mporpamma BeBoAMT "Uucno mudo paBHO 5, mbo paBHO 10". MHaue mporpaMMa BEIBOJUT COOOIICHIE
"HeunssecTHOE uncio".

Bangaua 4

B 6aHke B 3aBUCHMOCTH OT CyMMBI BKJIaJa HAYHCIIAEMBIH ITPOIEHT M0 BKJIAAY MOXKET OTJINYaThesl. HanmuimmTe KOHCOIbHYIO
IIporpamMMmy, B KOTOPYIO IMOJBb30BaTeNb BBOJUT CyMMy Bkiaaa. Eciu cymma Bxiaga mensiie 100, To Hauncngercs 5%.
Ecnu cymma Bkinaga ot 100 go 200, To Hauucnserca 7%. Eciu cymma Bkiana 6onbire 200, To Hauncnsercs 10%. B xonie
IIporpamMmMa J0JDKHA BBIBOJAUTE CYMMY BKJIaJla C HAUHUCIIEHHBIMU NPOLICHTAMHU.

3agaya 5

W3MeHnM npenpiaynyto 3agady. JlomycTum, 6aHK IepHOAMYECKH HaYHCIsIeT [0 BCeM BKJIaJaM KpoMe MPOLIEHTOB OOHYCHI.
W, nomycTuM, ceifuac 6aHK PN JOHAYHCIUTD 110 BCEM BKIafaM 15 eIUHMII BHE 3aBHCHMOCTH OT UX CyMMEI. M3MenuTe
MIpOrpamMMy TakHM 00pa3oM, 4ToObI K (pUHATIBHON CyMe JOUNCIISUTUCH OOHYCEHI.

3agauda 6

HammmmTe KOHCONBHYIO IpOTpaMMy, KOTOpash BBIBOJWT IIOJIB30BATEN0 cooOmeHne "BBeante HOMep omepaunnu:
1.Cnoxenue 2.Bprunranue 3.YMHokeHue". Panom ¢ Ha3BaHMEM Ka)IO0H olepalud YKa3aH €e HOMEp, Halpumep,
oreparys BeIYMTaHus MMeeT HoMmep 2. ITycTs monbp3oBaTens BBOAMUT B IPOrpaMMy HOMEpP OINEpalii, U B 3aBUCHMOCTH OT
HOMepa OIepaliy IporpaMMa BEIBOANUT €My Ha3BaHHE ONepanni.

3agaua 7

W3mMenute mpensiayinyto nporpaMMy. [IycTs monp3oBaTens KpoMe HOMEpa Onepariyi BBOAUT ABA YHCIA, U B 3aBHCHUMOCTH
OT HOMepa OIEepaldy C BBEJACHHBIMU YHCIAMH BBIIOJHIIOTCA ONpeAeTICHHbIE JIeiicTBUS (HampuMmep, Ipu BBOJE YHCia 3
YHCcIa YMHOXAIOTCS). Pe3ynpTar onepariy BEIBOJUTHCSA HA KOHCOJb.

3agaua 8§

3a Kaxabpli Mecsl OaHK HAYMCIAET K CyMMe BKJIaza 7% OT cyMMbl. Hanwmmre KOHCOJBHYIO HPOTpamMMy, B KOTOPYIO
TI0JIb30BaTeNlb BBOAWT CyMMY BKJIAJa M KOJMYECTBO MeECAIEB. A OaHK BBIYHMCIIECT KOHEYHYIO CyMMY BKJaJa C Y4eTOM
HAYMCIICHUS [TPOLIEHTOB 32 KaXKIbIA MecsI.

J171st BEIYHCIIEHHSI CyMMBI € Y9E€TOM IIPOLIEHTOB MCHONb3yiTe nuki for. Jlyst BBOga CyMMBI BKJIaja UCTIONB3YHTE BBIpaKEHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bki1aga Oyaer npencrasists Tan decimal).

3amaua 9

3a Kaxapli Mecsr 0aHK HA4MCISIEeT K CyMMe BKiIaga 7% oT cymMmbl. HamummuTe KOHCONBHYIO NMPOTpamMMmy, B KOTOPYIO
MIOJIb30BaTENh BBOAWUT CYMMY BKJIaJa W KOJMYECTBO MecAleB. A OaHK BBIYUCISET KOHEYHYIO CyMMY BKJaJa C Y4eTOM
HAYHCIICHUS TIPOLIEHTOB 32 KaXKIBII MECSI.

Ui BBIYUCIEHHS CyMMBI C Y4E€TOM IIPOIICHTOB HCMONb3yiTe Iukn while. s BBoma CyMMBI BKJIaJa HCIOJB3yHTE
Beipakenue Convert.ToDecimal(Console.ReadLine()) (cymma Bkiaga Oyaet npeactasisite Tum decimal).

3amaua 10

HanmmmTe nporpaMMy, KOTOpast BBIBOJHUT HA KOHCOJIb TAOJIHILy YMHOXEHUS

3anmaua 11

Hammmmre nporpamMmy, B KOTOPYIO IOJIb30BAaTENb BBOAMT JIBA YHCIIA U BBIBOAUT pe3yibTaT MX yMHOoeHHs. IIpu sTom
IIporpamMma JI0JDKHBI 3alpalivBaTh y MOJIb30BaTelIsl BBOJ YHCE, TOKAa 00a BBOJMMBIX YHCIIa HE OKaKyTCs B iuanazone ot 0
1o 10. Ecnu BBeneHHbIe yncina okaxyTes Oosbine 10 nnm mensie 0, TO mporpaMma JI0JKHA BBIBECTH MOJIB30BATEINIO O



TOM, YTO BBEJCHHBIC YHCJIAa HEJOIMyCTUMBI, M TIOBTOPHO 3aIllPOCHTH y TOJB30BaTeNs BBOJA IBYX umcel. Eciu BBeAeHHBIE
Yrcia MpuHAAIeKaT nuamna3ony ot 0 go 10, To mporpaMMa BEIBOJIUT PE3yIbTaT YMHOKCHHS.

JIyist opraHu3aIiuy BBOIA YHCEIT UCTIONB3yiTe OecKOHEeUHbIH 1Mk while u oreparop break.

11. TTocTpouTh CHCTEMY KJIACCOB [UIS ONMCAHMS IUIOCKHX T€OMETPHUYECKHX (UTyp: KpyTa, KBaapara, MpsIMOYTOJIbHHKA.
[IpexycMOTpeTs METOABI [UIA CO3AaHUs OOBEKTOB, MEpEeMEIeHHsT Ha TUIOCKOCTH, M3MEHEHHS pa3MepoB M IOBOPOTa Ha
3a/laHHBIN yTOJI.

12. IlocTpouth ommcaHue Kiacca, cojepiaiiero uHQopMmanuio 0 HOYTOBOM ajpece opraHu3anmu. IIpemycmoTpersb
BO3MOXKHOCTb Pa3/IeJIbHOTO M3MEHEHHUS COCTaBHBIX YacTell ajpeca, CO3/1aHus U YHHUYTOXKEHHSI OOBEKTOB 3TOT0 Kilacca.

13. CocTaBuTh OmMMCaHUE Kiacca JUisl MPEICTABICHUSI KOMIUIEKCHBIX YHCEN C BO3MOYKHOCTBIO 33JaHHs BEIIECTBEHHOH M
MHHMMOH 4acTed Kak unciamu TunoB double, Tak U nensiMu yuciamMu. OOecreunTh BBHINOJIHEHUE ONEpaluil CI0XKEHHS,
BBIYMTAHUS U YMHOKEHHSI KOMIUIEKCHBIX YUCEI.

14. CocraBuTh onucaHue Kiacca Jyisi paboThl ¢ LETHBIMHU CIIMCKaMHU CTPOK (CTPOKHU MPOU3BOJIBHON JUTMHEI) C OllEpalusIMH
BKITIOYCHHS B CIIMCOK, YAAJCHUS M3 CIIMCKa DIIEMEHTA C 3aJaHHBIM 3HAYCHHEM JaHHOTO, YIAJCHHS BCETO CIMCKA WIH
KOHIIa CIIFICKa, HAYMHAS C 33JaHHOTO HJICMEHTA.

15. CocraBuTe ommcaHue Kiacca IS OOBEKTOB-BEKTOPOB, 3aaBa€MBIX KOOpPAWHATAMH KOHIIOB B TPEXMEPHOM
npocTpancTBe. OOeCIeunTs ONepaIiy CIOKEHUS M BEIUUTAHHS BEKTOPOB C MOJIYYCHHEM HOBOTO BEKTOpa (CyMMBI WIIH
Pa3HOCTH), BRIYHCIICHUS CKAJIIPHOTO TIPON3BEICHNUS IBYX BEKTOPOB, JIIMHBI BEKTOPa, KOCHHYCA yTiIa MEXIy BEKTOPaMH.
16. CocTaBuTh OmHcaHHME KiIacca MPSIMOYTOJEHHKOB CO CTOPOHAMH, MapajuIeNbHBIMU OCsiM KoopauHat. [Ipemycmorpers
BO3MOXKHOCTh MEpEMEIICHHs MNPSIMOYTOJIbHUKOB Ha IIIOCKOCTH, HM3MEHEHHUsl pa3MepoB, IOCTPOCHHS HaMMEHBIIEro
NpAMOYTOJIBHUKA, COACPKAIICIro JABa 3aJaHHBIX MPAMOYTOJIbHUKA, W MPAMOYTOJIbHUKA, SABJIAIOLIICTOCI 061116171 HaCTbIO
(mepecedyeHneM) ABYX MPSIMOYTOJIBHUKOB.

17. CocraBuTh OmMcaHWE Kjacca il ONpPEJeNIeHUs] OJHOMEPHBIX MacCHBOB LIENBIX 4Hcesl (BeKTopoB). [Ipenycmorpers
BO3MOXKHOCTh OOpAIlleHHs] K OTIEIIFHOMY 3JIEMEHTY MacCHBa C KOHTPOJIEM BBIXOJA 33 MpEAENbl HHIEKCOB, BO3MOXKHOCTD
3a[JaHus TIPOU3BOJIBHBIX TPAHUIl HHICKCOB IIPU CO3/IaHMH OOBEKTA W BBHITIOJHCHUS OIepannii MO3JIEMEHTHOTO CI0KEHUS U
BBIYNTAHUS MACCHBOB C OJMHAKOBBIMHU TPaHHUIIAMH HHICKCOB, YMHOXXCHHUS U JACJICHUS BCEX IIEMEHTOB MacCHBa Ha CKaJsp,
meJaTH (BBIBOAA Ha SKPaH) JIEMCHTOB MACCHBA MO MHIEKCAM M BCETO MacCHBA.

18. CocTaBuTh OMICAaHUE KJIAcca TS OMPeeNICHIs OTHOMEPHBIX MaCCHBOB CTPOK (PHMKCHPOBAHHOW JUTHHBL.
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URL: https://znanium.com/catalog/product/1222078.
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Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
b1.B.JIB.03.02 Ilpocpammuposanue na CH++

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

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA

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

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®opma oOydeHus: 3a0uHas
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTenpHON mporpamme: 2023

OcBoeHue JUCHUITIINHBI (MO,Z[yJ'IH) npeanojiara€t HMCroJIb30BaHUC CIICAYIOIIETO MNPOrpaMMHOI0O obecrieueHuss U
I/IHq)OpMaHI/IOHHO-CHpaBO‘IHLIX CHCTCM:

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

Onekrponnas 6udnanoreunas cucrema «ZNANIUM.COM»
QHGKTPOHHaS[ OMOIMOTEYHAs CHCTEMA HSI{&TGJ’ILCTB& «JIaHB)»
QHGKTPOHHaS[ OMOaMoTEeYHasI CHCTEMA ((KOHCYJ'ILT AHT CTYACHTa»



