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Copep:xanue

1. IlepeyeHb TUIAHUPYEMBIX PE3yJITATOB OOYUEHHUS MO JAMCIUILIAHE (MOJYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesynbraTamu ocBoenust OIIOIT BO

2. Mecrto mucnutuinHbl (Moxyist) B ctpyktype OITOIT BO

3. O0veM AMCIUIUIMHBI (MOOYMS) B 3a4eTHBHIX EAMHWIAX C YKa3aHWEM KOJHMYECTBA YacOB, BBIACICHHBIX Ha
KOHTAaKTHYIO pa0oTy 0oOydaroniuxcsi ¢ mperojaBareyieM (10 BHJaM YUEOHBIX 3aHATHI) M Ha CaMOCTOSATCIBHYIO pPadoTy
o0y4Jaronuxcs

4. Conep:kaHue MTUCHHATUIMHEI (MOMIYJIA), CTPYKTYPUPOBaHHOE 1O TeMaM (pa3zeniaM) ¢ yKa3aHHEeM OTBEICHHOTO Ha
HHUX KOJIMYECTBa aKaJIeMUIECKUX YacOB M BUJIOB YUEOHBIX 3aHATHI

4.1. CtpyKTypa ¥ TeMaTHUECKUH TJIaH KOHTAKTHOM W CAMOCTOSTEIHHON pabOTHI IO AUCIUIDTHHE (MOJIYIIIO)

4.2. Conep:xaHue TUCIUTUTNHBI (MOTYJIS)

5. Ilepedyenp y4eOHO-METOJUMUYECKOTO OOECTICUEHHsS Il CaMOCTOSITENbHOW PaboThl 00ydJaIOMMXCs O AUCIUTUINHE
(Momymo)

6. @OH/ OIICHOYHBIX CPEJICTB MO JUCLUIUIHHE (MOJIYIIIO)

7. Ilepeuenb nuTepaTypbl, HEOOXOJUMOIL JJIsl OCBOSHUS TUCLIUILTUHBI (MOJLYJIS)

8. [lepeuenn pecypcoB HHGOPMAMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTH "MHTepHeT", He0OOXOAUMBIX AJIsi OCBOCHHSI
JUCHUTUTHHBI (MOJTYJIST)

9. Meroanyeckue yka3zaHus st 00y4aroInuXcsi 10 OCBOCHUIO TUCHHUILIHHBI (MOJTYJIs)

10. TTepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTHI, HCIIOJIB3yeMBIX MPHU OCYIIECTBICHHN 00pa30BaTEILHOTO Mpoliecca Mo
JHCIUIUTHHE (MOJYJII0), BKIIIOYAs MEPEUYeHb MPOrPaMMHOTO 00ECIeUeHUsT 1 HHPOPMAIOHHBIX CIPABOYHBIX CUCTEM (IIPH
HEO0OX0IMMOCTH)

11. Onucanne MarepUaTbHO-TEXHUIECKOH 0a3bl, HEOOXOMUMOMN Il OCYIIECTBICHHUS 00pa30BATEIILHOTO TPOIIecca
MO TUCIUIUTAHE (MOJTYJTO)

12. Cpe]ICTBa aganTtaiuuy npernogaBaHnusd JUCHUIIIINHBI (MO}IyJ'IH) K HOTpe6HOCTHM o6yqa}omnxc;1 HWHBAJINWJIO0B U JINII C
OrpaHMYCHHBIMH BO3MOKHOCTSMU 3J0POBbS

13. Ilpunosxenne Nel. @oHJ OIIEHOUHBIX CPEICTB
14. Tlpunoxernne Ne2. [lepedeHs muTepaTypsl, HEOOXOIUMON AJIST OCBOCHUS NUCIUILINHBI (MOTYIIS)

15. TIpunoxenne Ne3. Ilepeuerp WHMDOPMAIIMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX Ui OCBOCHHSI TUCIIHILIHHEI
(MomyIsT), BKIIFOUAs TIEPEYeHb MPOTPaAaMMHOTO 0OecriedeHns 1 MHPOPMAIIMOHHBIX CITPABOYHBIX CHCTEM



IporpamMmmy mucnmIDIMHEL paspaboTan(a)(n) noreHt, K.H. (morent) Moarymmmua P.P. (Kadempa maremarwku u
MPUKJIATHON HHPOPMATHKH).

1. IlepeyeHp NJAHMPYeMBIX Ppe3yJbTATOB O0yYeHUs] IO [JUCHUIUIMHE (MOIYJII0), COOTHECEeHHBIX ¢
IUIAHUPYeMBbIMH pe3yiabTatamu ocBoenusi OIIOII BO

OOyuaromuiicsi, OCBOUBIINHA JUCIUIUIAHY (MOAYIH), JOJDKEH 00Ia1aTh CISAYIONIIMMI KOMICTECHITHSIMHI:

Mndpp Pacmngposka
KOMTIETEeHIINT npuodpeTaeMoii KOMIETEeHIINH
IK-2 (Crioco0eH OCyIIEeCTBISITh TECTUPOBAHIE KOMITOHEHTOB HH(POPMAIIIOHHBIX CHCTEM
[K-2.1 3HATh TEXHOJIOTHH TECTUPOBAHUSI KOMIIOHEHTOB MH(OPMAIMOHHBIX CUCTEM
IK-2.2 [YMeTh OCyIIecTBISATh TECTUPOBAHHE KOMIIOHEHTOB MH()OPMAIIMOHHBIX CHCTEM
[K-2.3 Biianeth clOCOOHOCTBIO OCYILIECTBIISITh TECTHPOBAHHE KOMIIOHEHTOB MH(OPMAIIMOHHBIX
crcTeM
[K-5 Crioco0eH IPUMEHSTh CHCTEMHBIN MTOJX0/1 U MaTeMaTHYECKHE METOIBI B (OpPMaIIN3aluN

[PCHICHUS NPUKIIAAHBIX 3a1a4, B TOM YUCJIC NHTCJIJICKTYAJIbHBIX

IIK-5.1 3HATH OCHOBEI CHCTEMHOIO nmoaxoaa ¥ Mar€MaTni4CCKux METOJ0B B q)OpMaHI/I?)aHI/II/I peuICHuA
IIPUKJIIAAHBIX 3a1a4, B TOM YUCJIC HUHTCIIJICKTYAJIbHBIX

[IK-5.2 Y MeTb IPUMEHATh CUCTEMHBII OAXOA M MAaTeMaTHYECKHE METObI B (hOpMAaIH3alluy PEIeHU
[IPUKJIaJHBIX 33/1a4, B TOM YHCJIe HHTEIUIEKTYaIbHbIX

IK-5.3 BHaI[eTL CITOCOOHOCTEIO MMPUMCHATDH CHCTEMHBIA noaxoa M MareMaTUdCCKHE MCETOABI B
cbopManmaupm peHICHUS MMPUKIIAAHBIX 3a/la4, B TOM YHCJIC MHTCIJICKTYyaJIbHbBIX

OO0yuaromuiicsi, OCBOUBIIHHA JUCIUIUIAHY (MOIYIH):
JlomkeH 3HaTh:
cucrteMy nporpammupoBanusi Ha CU++; mpuHIUIBI pa3pabOTKU MPOrpaMM; MPHHIUIBI ABTOHOMHOW |
KOMILIEKCHON OTJIAJIKUA M TECTHPOBAHUS IIPOrPaMM;
OCHOBBI CHCTEMHOTI'O MOJIX0/1a U MATEMaTHYECKUX METOJI0B TIPH IporpammupoBanuu va CU++.

JlomKeH yMeTh:

pa3pabaTeIBaTh aNTOPUTMBI PENICHWS W TPOTPaMMHpPOBATh 3a1addl OOpabOTKM MaHHBIX B MPEIMETHON
obactH, pa3padaThIBaTh MPOEKT TECTUPOBAHUS TPOTPAMMBI;

MIPUMEHATH METOJIBI CHCTEMHOTO MOX0/1a M MaTEMaTHIeCKIX METOAOB IPH PEIICHUH MPHUKIAJHbIX 3a1a4.

ﬂOJ’I)KeH BJIaACTh:
HAaBbIKAMH OCYIICCTBJICHUSA TCCTUPOBAHNSA IPOTrPAMM;
HaBbIKaMH CUCTCMHOI'O ITIOAX0Ja U MAaTEMATHUYCCKUX MCTOJI0B B (l)OpMaJ'II/ISaHI/II/I peHICHM MPUKIIAIHBIX 3a/4a4.

2. MecTo qucuuMmiunbl (MoayJisi) B crpykrype OIIOII BO

Hannas mucrmmiumHa (Moxynb) BkimtoueHa B paszgen "b1.B.JIB.01.02 Jucrummmasl (Moxgynu)" OCHOBHOM
npodeccuoHansHON obpazoBatenbHoi nporpammsbl 09.03.03 "Ipuknaanas nadopmaruka ([IpuknanHas uHbOpMaTHKa B
JKOHOMHMKE)" M OTHOCHTCS K AMCIMIUIMHAM MO BBIOOPY M YacTH, (OPMHUPYEMON Yy4YaCTHHKaMHU O0pa30BaTelIbHBIX
OTHOILIEHUH.

OcBaunBaeTcst Ha 2 Kypce B 4 cemectpe.

3. O0beM QMCUUNIMHBI (MOAYJIsI) B 3a4€THBIX eIUHUIAX ¢ YKA3aHHEM KOJMYeCTBA 4acOB, BbIIEJIEHHBIX HA
KOHTAKTHYI0 padory ol0ydaromuxcs ¢ nmpemnogaBarejeM (M0 BHAAM Y4eOHBIX 3aHATHII) M1 HA CAMOCTOSITEIbHYIO
padoTty odyuarommuxcsi

OO0m1as TpyIOeMKOCTh TUCIHIDINHEI COCTaBIAET 4 3aueTHHIX(bIe) equantl(pl) Ha 144 qaca(oB).

KonraktHast pabora - 48 uaca(oB), B TOM uucie JieKIuH - 16 uaca(oB), mpaktuyeckue 3aHsTusi - 0 uvaca(oB),
nabopaTopHbIe paboThI - 32 yaca(oB), KOHTPOJIb CAMOCTOSTENbHOM padoThI - O yaca(oB).

CamocrostenbHas padboTa - 60 yaca(oB).
KonTtposs (3auér / 3x3ameH) - 36 yaca(oB).



(DopMa MPOMEKYTOUHOI'O KOHTPOJIA JUCHUIIJIMHBL: 9K3aMCH B 4 CeMeCTpe.

4. CopepxkaHue JUCUMIUIMHBI (MOAYJsA), CTPYKTYpUMpPOBaHHOe M0 TeMaM (pa3iejnaM) ¢ YyKa3aHHeM
OTBEIeHHOI'0 HA HUX KOJIHYeCTBA aKaJAeMUYECKHUX YaCOB U BHIOB Y4eOHBIX 3aHATHI

4.1 CTpyKTypa 4 TeMATHYeCKHIl IJIaH KOHTAKTHOI M CaMOCTOATEILHOI padoThl O AMCHMILIHHE (MOIYJIIO)

Buabl 1 yacel =
KOHTAKTHOI padoThl, g
HX TPYA0eMKOCTh E
(B yacax) =
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3] @ = E
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Tema 1. Texnomnorust paboThl B BU3yaJIbHOH cpezie
1. |mporpammupoBanus. Komnonentnas monens. HTepdeticubie | 4 4 0 8 16
KOMITOHEHTBI
Tema 2. O6pabotka Tabnuunol nHpopmanuu. I'papuueckue
2. |Bo3moskHOCTH cpezbl Borland C++. Pabora ¢ daiinamu. 4 4 0 8 14
O0paboTka coObIThi. MBbIIIb 1 KIIaBUATYpa
3 Tema 3. TexHOIOTHS TPOSKTUPOBAHUS MPUIIOKEHHIH. 4 4 0 8 14
" |B3amMopmeicTBHAMHU TIPUIIOKEHHH ¢ 0a3aMU TaHHBIX
4 Tema 4. ConpoBoKeHHE MPOTPAMMHOTO MPOIYKTA. 4 4 0 8 16
" |[IpoexTHast AeSITENLHOCTD
Uroro: 144 4. (u3 HUX 36 4. KOHTPOIIb) 16 0 32 60

4.2 Conep:xaHue THCHHUITHHBI (MOILYJIf)

Tema 1. Texnojorus pa6oTrsl B BH3YaJIbHOWH cpele mnporpaMMupoBanusi. KoMmoHeHTHasi Moaeib.
HNurepdeiicHbie KOMIIOHEHTHI

Crtpykrypa mpoekra B C++. ®Daifmer mpoekTa, GopMel U Moxynsi. VHCIEKTOp OOBEKTOB M WHCIIEKTOP CBOMCTB
00BekTOB. Pexxnm mpoektupoBanus unrepdetica. Kommonent @opma. KoMoHeHTH s BBOIa M BBIBOAA NaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonent Button. Komnonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O6padorka Tabimunoii mHpopmanuu. I'paduyeckune Bo3moxxkunoctu cpeast Borland C++. PadGora ¢
(daiinamu. O6padoTka coObITHI. MBIIIb U KJIaBHATYpPa

O6pabotka Tabmuunoit wmHpopmanmu. Kommonent StringGrid. 3arpy3ka nzoOpaxeHnii B KomroHeHT Image.
PucoBanne ¢ nomompto cBoiicts Canvas. PadoTa ¢ ¢aiinoBoil cTpykTypoil Ha ypOBHE OIEPallMOHHOW CHCTEMBI: IIOHCK,
KOIMPOBaHKE, IEpEeMEHOBaHMUE U yajienue (aiioB 1 narmokx. MeIib U Ki1aBuatypa. Ilopsinok HacTymiIeHus..

Tema 3. TexHoJi0rusi NPOEeKTUPOBAHUS NPUJIOKeHHi. B3anuMonelicTBUAMHU NPWI0KeHUH ¢ 0a3aMU TaHHBIX

IlocranoBka 3aJa4u. HOCTpOGHI/Ie 00BEKTHOM MOICIN MMPUIIOKCHHA. BLIZ[GJ'IGHI/IG THIIOBBIX COOBITHI JJIA 00OBEKTOB.
Pa3pa60TKa BU3YaJIbHOT'O HHTep(I)eﬁca. MOI[CJ'IL JA0CTyna K 0aszam JaHHBIX U3 CpEAbl MPOTrpaMMUPOBAHUA. KommoneHTBI
JJIsL paGOTLI C Ta6J'II/IIIaMI/I " 3alpocaMu. CDI/IJ'IBTpaIII/Iﬂ JaHHBbIX. BPISyaJ'II)HOC OTO6pa)K€HI/I€ JaHHBIX Ha (bOpMe.

Tema 4. ConpoBozkieHHe IPOrpaMMHOro npoaykTa. [IpoekTHas neTeILHOCTD

JKu3HeHHBI LMK TPOrpaMMHOrO mpoaykra. OpraHusanus HOMOMM: (aill CIpaBKH, KOHTEKCTHAS HOMOIIb.
Pa3zpaboTka WTpOBBIX M OOYYAIOIIMX INPHIOKEHHH B COOTBETCTBHHM C WHIWBUAYAIBHBIMH 3alaHusAMHU. Pa3paboTka
npunoxennii. Mcnonb3oBanue kommnonenta Shape. [loctupoenue rpadukoB u nuarpamm B kommoHnente Chart. Pabora ¢
TEKCTOBBIMH U TUMH3UpOBaHHbIME (haitnamu. Komnonent Memo. Komnonentst OpenDialog u SaveDialog.

5. TlepedyeHbp y4eOHO-MeTOAMYECKOTO oOecHedYeHHsl VI CAMOCTOSITEIbHOH paldoThl o0y4yaromuxcss IO
AUCHUILIHHE (MOIYJIIO)

CaMocrosTensHas paboTa 0OydaroIIMXCS BBINOJHACTCS IO 3aJaHUI0 M IIPU METOAUYECKOM PYKOBOJICTBE
mpernopasarensi, HO 0e3 ero HemocpenctBeHHoOro ydactua. CamocrositensHas paboTa moapasziensercss Ha
CaMOCTOSITENbHYIO pabOTy Ha ayIUTOPHBIX 3aHATHIX W HA BHEAYJUTOPHYIO CAMOCTOSATENbHYIO padoTy. CamMocTosTenbHas
paboTa 00yJalomMXcs BKIFOYAET KaK MOJTHOCTHIO CAMOCTOSITEIFHOE OCBOCHUE OT/EIbHBIX TeM (Pa3ieioB) AWCIUILUINHGI,
TaKk ¥ NMpopabOTKy TeM (pa3/esioB), OCBaMBAEMBIX BO BpPEMS ayIHUTOPHON paboThl. Bo Bpemst camocTosiTensHON paboTHI
oOydaromuecs YWTalOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4dHYI0 M CHpPaBOYHYIO JIMTEPaTypy, BBINOJHSIOT 3aJlaHus,



HarpaBJeHHbIE Ha 3aKpeIruleHHe 3HaHWH W OTPa0OTKY YMEHHMH W HaBBIKOB, TOTOBSTCSA K TEKYLIEMY U IIPOMEXYTOUHOMY
KOHTPOJTIO IO JTUCITUITIIMHE.

OpraHuzamysi caMOCTOSITEIEHONW padOThl 00YHaIOUINXCS PETJIaMEHTUPYETCs HOPMaTHBHBIMU JIOKYMEHTaMH, y4eOHO-
METOIMYECKOH JTUTEpaTypoil U 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMHI PECYPCaMH, BKITIOYAs:

[Nopsimox opraHu3aly M OCYLIECTBICHHS O0Opa30BaTENbHOW JAEITENBHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMmaM
BBICIIEro 00pa3oBaHUsl — TIporpaMMam OakanaBpuara, IporpamMmaM CIICHHAINTETa, NPOTrpaMMaM MarucTpaTypel
(YyTBEp KIeHHBIN MMpHKa3oM MHUHHCTEPCTBA HAyKHW M BhIcIero odpasoBanust Poccutickoit ®enepanmu ot 6 ampenst 2021
roja Ne 245).

YcraB  (enmepanibHOTO  TOCYJApCTBEHHOTO  aBTOHOMHOTO — oOpa3oBarenbHOro  yupexacHus "KaszaHckuit
(ITpuBomxkckmit) penepanbHbI yHUBEpCUTET"

[lpaBuna BHYyTpeHHEro pacmopsiaka (eneparbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTeNbHOTO
yupexAeHus Bbiciiero npogeccroHanbHoro oopasosanus "Kazanckuii ([IpuBomkckuil) dpenepanbHblii yauBepcurer"

JlokanpHBIC HOPMAaTHBHBIC AKThI Kazanckoro (HpI/IBOJ'DKCKOFO) ®€H€pMLHOFO YHUBCPCUTETA

6. ®oH OLIEHOYHBIX CpeaACTB N0 TUCHMIIJIMHE (MOIIYJ'HO)

@DoHJl OLIEHOYHBIX CPEACTB IO IUCLHUILIMHE (MOIYII0) BKIIIOYAeT OLICHOYHbIE MaTepHalbl, HAIpaBICHHBIC Ha
IIPOBEPKY OCBOCHHs KOMIICTEHLIMM, B TOM YMCII€ 3HAaHWM, YMEHUH U HaBBIKOB. DOHJ OLICHOYHBIX CPEACTB BKJIIOUYACT
OLIEHOYHBIE CPEJICTBA TEKYIEr0 KOHTPOJIS U OLIEHOYHbIE CPEJICTBA IPOMEKYTOUHOH aTTeCTalliH.

B ¢oHze OLeHOYHBIX CPECTB COAEPIKUTCS ClIeNyIomas HHGOpMarys:

- COOTBETCTBHE KOMIIETEHIIUH INIAHUPYEMBIM pe3yibTaTaM 00y4eHHs 0 TUCHUIUINHE (MOJYIIIO);
- KPUTEPUH OLICHUBAHUS CPOPMHUPOBAHHOCTH KOMITCTEHIIHIA;

- MEXaHN3M (OPMHUPOBAHUS OLIEHKH 0 TUCIUILTHHE (MOIYIIIO);

- OMMcaHKe NOopsAAKa NIPUMEHEHHS U NPOLEAYphl OLIEHUBAHUS [T KaXI0TO OLIEHOUHOTO CPE/ICTBA;
- KpUTEpUH OLICHUBAHUS ISl KAXKIOTO OLIEHOYHOTO CPE/ICTBA;

- CcoIepKaHWE OIICHOYHBIX CPEACTB, BKJIIOYas TpeOOBaHWA, MpeObsABIsAeMble K AEHCTBUSAM OOYJaroIINXcCs,
JIEMOHCTPUPYEMBIM PE3yJbTaTaM, 3a/IaHUsl Pa3IMYHbIX THUIIOB.

@DOH/I OIICHOYHBIX CPEJICTB IO TUCHUIUIHHE HaxoauTes B [Ipunoxennu 1 k mporpaMMe AUCITUTUTAHBI (MOJIYITIO).

7. Ilepeyensn JJUTEPATYPbI, HEOOXOAMMOM /1J151 0CBOEHMS TUCHUILIUHBI (MOIYJIs1)

OcBoeHne JUCHUIUIMHBI (MOMAYJISI) MperoyiaracT u3ydeHue ydeOHoW nureparTyphl. Jluteparypa MOXKeT OBITH
JIOCTYITHA O0YYarOIUMCs B OJIHOM M3 JIBYX BapHaHTOB (JINOO B 000X M3 HUX):

- B DJIEKTPOHHOM BHJIE - 4epe3 3JICKTPOHHbIE OMONMOTEYHbIE CHCTEMbI Ha OCHOBaHHMH 3aKioueHHbIX KDY
JIOTOBOPOB C TPaBOO0OIIa/IaTEISIMU;

- B TIeYaTHOM BHjie - B HayuHoit 6ubnmmnoteke Enalyxckoro nacturyra KOVY. OOywaroniuecs moryqaroT yIeOHYIO
JIuTepaTypy Ha aOOHEMEHTE IO YMTAaTeNbCKHMM OMJeTaM B COOTBETCTBMH C IIpaBWIaMH II0JIb30BaHUs HaydHoi
O6MOIMOTEKOH.

OJEeKTPOHHBIC M3JaHUs JOCTYITHBI AUCTAaHIMOHHO M3 JII000H TOYKM NP BBEICHUH 00YJaIOIIMMCSI CBOETO JIOTHHA
W TIapojsi OT JUYHOTO KabmHera B cucreMe "DNEKTpOoHHBIM yHuMBepcuter". [IpM MCIIOJIB30BaHMM TEYATHBIX HM3IAHUI
O6uOMMoTeYHbIM (QOHX NODKEH OBITh YKOMIUIEKTOBaH WMH M3 pacuera He MeHee 0,25 sk3eMIuripa Ha KaXIOTo
oOyJarolerocst ¥3 4rcia JInil, OJJHOBPEMEHHO OCBaNBAOIINX JTAHHYIO TUCIUIUTIHY

[lepeuens nuTeparTypsl, HEOOXOIUMOM JUIT OCBOEHHS JIUCIUILIMHBI (MOIYNs), Haxomurcs B [IpminokeHnn 2 K
paboueii mporpamme MUCHUIUTMHBL. OH TOMIEKHAT OOHOBJIECHHIO IPH WM3MEHEHHHM YCIOBHH JIoroBOopoB KDY ¢
npaBooOaaTesIMi  AIISKTPOHHBIX HW3JaHUKH M TP W3MEHEHMH KOMIUIeKTOBaHWs (oHNOB Hayunoit OuOmmorexu
Enabyxckoro nncruryra KOV.

8. Ilepeyens pecypcoB MH(pOPMANMOHHO-TEJIEKOMMYHMKAIMOHHOH ceTu "HHTepHer'", HeOOXOAUMBIX NS
OCBOEHMS TUCHMIIMHBI (MOYJIs)

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

OcHoBBI MporpamMmupoBanus Ha szeike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
IporpammupoBanue Ha si3pike C++ - https://www.intuit.ru/studies/courses/626/482/info
Vue6uuk o C++ - https://itproger.com/course/cpp

SI3b1k mporpammupoBanust C++ - https://www.intuit.ru/studies/courses/17/17/info

9. MeTonuyeckne yKa3aHus AJs 00y4al0INXCS M0 0CBOCHHIO THCHHILTHHBI (MOLYJIsT)

Bup pador Mertoanyeckue peKoMeHAaluu
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Bun pador MeTtoauyeckue peKoMeHIALUU

JICKIIMH HpI/I HN3Y4YCHUU JUCHUIUIMHBI CHa4dalla H€06X0}II/IMO 1o Ka)KZ[Oﬁ TEME JICKIUU TIPOYHTATh
PCKOMCHAOBAHHYIO JIMTEPATYypy U COCTaBUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHO)KeHHﬁ,
TECPMHUHOB, CBeZ[eHPIﬁ, Tpe6y101m/1x 3allOMHWHaHUsA W ABJIAIOIIHUXCA OCHOBOIIOJAraromimMu B 3TOH
TEME I OCBOCHHA MOCICAYIOIIHMX TEM Kypca. HJ'IH paCcmip€Huss 3HaHUA 110 JAUCHUILINHE
PEKOMCHAYCTCS HCIOJIb30BATh I/IHTepHeT-pecprI)I; MIPOBOJAWUTL MOUCKH B PA3IMYHBIX CUCTEMAX U
HCIOJb30BAaTh MaTCpUAIbI CaﬁTOB, PEKOMCHAOBAHHBIX NPEIIOJAaBaTCIIEM.

nmabopaTopHbIe Ilpn moxaroroBke K J1aOOpaTOPHBIM 3aHATHSIM HEOOXOAMMO 3apaHee H3YUHTh METOAMUYECKHE

paboTer PEKOMEHJaNnH 1o ero nposeneHno. OOpaTHTh BHUMaHHE Ha IIeTb pabOThI, HA OCHOBHBIE BOIIPOCHI
JUTS TIONTOTOBKH K paboTe, HA coiepikaHue TeMbl paboThl. JlabopaTopHOE 3aHATHE TPOXOIUT B
BUJI€ IMaiora, pa3dbopa OCHOBHBIX BOIIPOCOB TEMBI. Takke J1abopaTOpHOE 3aHSITHE MOJKET
MIPOXOJNUTH B BHJE MOKa3a MPE3EHTANH, TIEMOHCTPAaTHBHOTO MaTepuaina (B 4YaCTHOCTH IJIaKaToB,
CIIaii/IoB), KOTOpBIE COMPOBOXIAIOTCS Oeceoi mpernojaBarens co cryjaeHTaMu. CTyIeHT MOKeT
c/laBaTh J1a0opaTopHyld paboTy B BUAe HamucaHus pedepara, TNOATOTOBKU — CIAMJOB,
Ipe3eHTALNI U MOCIEAYIOIIEeH 3alUThI ero, MO0 MOXKET HallucaTh KOHCIEKT B TETPaJH, OTBETUB
Ha BOIPOCHI 110 3aJaHHOM Teme. OTBETH! Ha BOIPOCHI MOYKHO COINPOBOKAATh PUCYHKAaMU, CXEMaMHU
U T.J1. C IPUBJICYEHUEM JOMOIHUTEIBHOM TUTEPATyPhl, KOTOPYIO CIEIYeT YKa3aTh.

CaMocCTOs- OOy4aromuicsl caMOCTOSTENIFHO OMPEACNISET PEXUM CBOCH CaMOCTOSTENBbHOW paboThl M Mepy
TenbHas pabora TpyJa, 3aTpayrBaeMOro Ha OBJAJICHHE 3HAHUSIMHU M YMEHHUSMH IO JMCLUIUIMHE, BBITOJIHSIET
BHEAYIUTOPHYIO paboTy 10 HWHIMBHIAyaJIbHOMY IUIAHY, B 3aBUCHMOCTH OT COOCTBEHHOM
MOJITOTOBKH, O0JKeTa BpEMEHH W JIpYrux ycioBuil. ExxenHeBHO 00ydaromIMiics TOJKEH YAENSATh
BBITTOJTHEHUIO CaMOCTOSITENIHOH pPaboThl B CpeaHeM He MeHee 3 4YacoB. [Ipu BBIOJIHEHHH
CaMOCTOATENIbHOM paboThl OOydJaromuiics MMeeT NpaBo oOpamarbess K IPENoJaBaTelio 3a
KOHCYJIbTAIMEH C IENbI0 YTOUHEHNUS 3a/1aHusl, (POPMBI KOHTPOJISI BBITTOJTHEHHOTO 3aaHMHsL.

9K3aMEH JIJIsi KOHTPOJIA YCBOEHHSI NAHHOW JUCHUILIMHBI IPETyCMOTPEH 3K3aMeH, Ha KOTOPOM CTYAEHTaM
HEOOXOAMMO OTBETHTh HAa BOINPOCHI SK3aMEHAIIMOHHBIX OwietoB. lIpn oTBeTe Ha 3K3aMeHe
HEOOXOANMO: TPOAYMaTh M YETKO M3JIOKUTH MaTepHall; JaTh OIpe/eleHHe OCHOBHBIX MOHSTHI;
JIaTh KPaTKOE OMHUCAHUE SBIEHUH; NpuBecTH npuMepbl. OTBET cliefyeT WITIOCTPUPOBATE CXEMAMU,
pHUCYHKaMH U rpauKaMu.

10. Ilepeyenbr WHGOPMALMOHHBIX TEXHOJOTHH, MCIOJIb3yeMbIX NPH OCYIIEeCTBJEHHHM O00pPa30BaTeJIbHOIrO
npouecca Mo JAMCHUIIMHe (MOIYJII0), BKJIOYasi NepedeHb NPOrpaMMHOrO obecriedeHUs] U HMHGOPMAIHMOHHBIX
CIPABOYHBIX CHCTeM (MPH HEOOXOAUMOCTH)

[epeuens MHGOPMAMOHHBIX TEXHOJOTHH, MCIOJIB3YEMBIX MPU OCYIIECTBICHHH 00pa30BaTENBLHOTO Mpolecca 110
JUCHUITINHE (MOIYJIIO), BKJIIOYas IMEepedeHb MPOTPaMMHOTO O0ecredeHHs W HMH(OPMAIMOHHBIX CIPAaBOYHBIX CHCTEM,
npezcTasieH B [Ipunoxkenun 3 k pabodelt mporpamme AUCHHUIUTAHBI (MOJTYIIS).

11. Onucanue MaTepUAJIbHO-TEXHMUYeCKOH 0a3bl, HEOOXOAUMOIl IS OCYLIeCTBJIEHHUS 00pPa3oBATEJILHOIO
npouecca no JMCUUIIINHE (MOAYJII0)

VueGnas ayautopust Ne 60 (423600, Peciybnuka Tarapcran, r. EmaGyra, yin. Kasauckas, a. 89) mis npoBeneHust
3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHApCKOTO THIA, IPYIIOBBIX W MHAWBHIAYAIBHBIX KOHCYIBTALMH, TEKYLIETO
KOHTPOJIA U IMPOMEXYTOYHOH aTTeCTallly, OMELIeHHe Ul CaMOCTOSATENbHON paboTel. Kommiekt mebenu (mocanoqHbIX
mect) 29 mit. Kommext mebenn (rocamognsix MecT) s npernonasarens 1 mt. Kommsrotepuslit kiaace: Kommsrotepsr intel
core i5 15 mr. Monuropst ViewSonic 22d 15 mr. IIpoekrop EPSON EB-535W 1 wit. MaTepaktuBHas nocka IQBoard
DVT TNO082 1 mt. Tpudyna 1 mr. Konpuumonep 1 mr. Hacrennsie non ku 6 wr. lkad nyxcrBopuarsiii ¢ monkamu 1
mt. BeO-kamepa 1 mT. Breixom B MHTepHeT, BHYTPHBY30BCKas KOMIIBIOTEpHAs CeThb, JOCTYIl B JJIEKTPOHHYIO
HH(POPMAIIMOHHO-00pa3oBaTeNbHyI0 cpeny. Habop yueOHO-HArMAOHBIX TOCOOMIT: KOMIUIEKT MPE3SHTAINA B 3JICKTPOHHOM
(hopMaTte To mpernoIaBaeMoN JUCIUIUIHHE 3-5 IT.

12. CpeI[CTBa aZanTanuu MpenoaaBaHus TUCHUIIIINHBI K HOTpeﬁHOCTHM oﬁyqamumxcn HHBAJIUAOB M JIMII C
OrpPaHMYCHHBIMHA BO3MOKHOCTAMH 310POBbHA

[lpu wHeoOxomumocTH B 00pa30BaTENBFHOM IPOILECCE NPUMEHSIOTCS CICAYIONIHE METOABl M TEXHOJIOTHH,
obneryaromue BOCIPHUATHE WHPOPMANHUK OOYJIAIOIUMHUCS WHBAJIHIAMH ¥ JHIIAMHA C OTPAHWYCHHBIMH BO3MOKHOCTSIMH
3IIOPOBBSL:

- CO3J]aHHE TEKCTOBOW BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTa JUIsi €ro BO3MOXKHOTO NpeoOpa3oBaHMs B
aJIbTepHATHBHBIC POPMBI, YIOOHBIE JJISl PA3IUUHBIX MOJIb30BATENeH;

- CO3J]aHU€ KOHTEHTa, KOTOPBIH MOXHO MPE/ICTaBUTh B PA3IMYHBIX BHUAAX 0€3 MOTEPH JAHHBIX WIIM CTPYKTYPHI,




MnpeaAyCMOTpETb BO3MOXKHOCTb MaCIIITa6I/Ip0BaHI/I$I TCKCTa H I/I306pa)KeHHI>’I 0e3 MOTEpHU Ka4deCTBa, IMPECAYCMOTPETH
JOCTYITHOCTD YIIPABJICHUS KOHTCHTOM C KJIaBUATYPbI;

- CO3/IaHME€ BO3MOKHOCTEH JUIsi 00yJaromuxcsi BOCIIPUHIMATh OJHY H Ty e WHQOPMAIIHIO U3 Pa3HbIX HCTOYHUKOB -
HarpuMep, Tak, YTOObI JIMIAa C HAPYIICHUSMH CiIyXa MoJydaid HH(OPMAlUI0 BU3yabHO, C HApYHICHHSIMH 3pEHHS -
ayaAualbHO;

- TNpPUMEHEHWE TIIPOTPaMMHBIX CPEICTB, OOECIEUYMBAIONIUX BO3MOXHOCTh OCBOEHHSI HAaBBIKOB M YMEHHUIA,
(hopMHpYeMBIX UCHUILIMHOW, 3a CU€T albTepPHATHBHBIX CIIOCOOOB, B TOM 4YHCIE BUPTYaJIbHBIX Jlaboparopuil u
CHMYJISIIIMOHHBIX TEXHOJIOTHIA;

- TPUMEHCHHE JUCTAHIIMOHHBIX OOpPA30BATENILHBIX TEXHOJOTHHA ISl Tepefayn HHGOPMAIMU, OpPTaHU3aIiH
pa3nuyHbIX (OPM HWHTEPAKTHBHON KOHTAKTHOM PabOTHI OOYYAIOIIErocs ¢ IMpernojaBaTesieM, B TOM YHCIC BEOWHApOB,
KOTOpPbIE MOTYT OBITh HCIIOJIb30BaHBI IS MPOBEJICHUS] BUPTYAIBHBIX JIEKIH C BO3MOXXHOCTBIO B3aWMOJICHCTBHUSI BCEX
YYaCTHHUKOB JMCTaHIIMOHHOTO OOyuYeHHMsl, TPOBEACHUSI CEMHHAPOB, BBICTYIUIEHHUS C JOKJIaAaMU U 3aIUTHl BBITOJTHEHHBIX
paboT, IPOBECHUS TPEHHUHIOB, OPTaHU3aINU KOJJICKTHBHON pabOoThI;

- TNpUMEHEHHE JUCTaHIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH JuIsi oOpraHu3aimd  (opMm Tekymiero u
MIPOMEKYTOYHOT'O KOHTPOJIS;

- yYBEJNIMYCHHE INPOAODKHTEIBHOCTH CHayd OOYYaIOIUMCS MHBAIMAOM WIM JIMIOM C OIPaHUYEHHBIMH
BO3MOXHOCTAMH 310POBbS ()OPM NMPOMEKYTOYHOH aTTECTALMU IO OTHOLIEHHIO K YCTaHOBJICHHOW MPOJOJDKUTEIBHOCTH UX
crauu:

- TIPOJIOJDKUTENILHOCTH ClIauyl 3a4éTa WIIM HK3aMeHa, IPOBOJIMMOTO B MHChbMEHHOH (opme, - He Oosee yeM Ha 90
MUHYT;

- MPOAOJKUTEIHHOCTH TMOATOTOBKH OOYYaroIerocst K OTBETY Ha 3au€Te WM DK3aMeHe, MPOBOJUMOM B YCTHOM
dhopme, - HE Ootee yeM Ha 20 MHUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYIUIEHHSI 00yJaloIerocst Mpy 3aliTe KypcoBoi paboTsI - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma cocraBneHa B coorBercTBuu ¢ TpeboBaHmsiMu PI'OC BO u y4eOHBIM IMJIAHOM IO HANpPaBICHHUIO
09.03.03 "Tlpuknagnas uapopmaruka" u npodtio moarorosku "lIpuknanaHas HHPOPMATHKA B IKOHOMHKE".
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1. CooTBeTCTBHE KOMIIETEHIIM I IJIAHUPYEMBIM pe3ylibTaTam Oﬁy‘lel{l/lﬂ nmo AMCHHUIIJINHE

(MoayJ10)
Kon um HaumeHoBaHue | MHAMKATOPBHI AOCTHKeHHMs] KoMmeTeHuMil | OuneHoYHbIe cpeacTBa TeKyliero
KOMIIeTeHIIN T JJ15 JAHHOH THCHUTIIMHBI KOHTPOJISI 1 MPOMEKYTOYHOH aTTecTanun
IIK-2. Criocoben 3HaTh CHCTEMY MIPOTPaMMHPOBAHUS Ha Texymmif KOHTPOJIB:
OCYIIECTBIIATH CU++; npuHIUTIBI pa3pabOTKH MPOTPaMM; JlabopaTopHbIe pabOTHI IO TEMaM
TECTUPOBAHUE TPUHUUIIBI aBBTOHOMHOM M KOMITJIEKCHOM Tema 1. TexHomorust paboTHl B BU3yaTbHOM
KOMITOHEHTOB OTJIAAKH ¥ TECTUPOBAHUS MIPOTPAMM. cpene nmporpammupoBanus. KoMmmnoHneHTHas
MH()OPMAITMOHHBIX Mozenb. ViHTepdelicHbIe KOMITOHEHTHI
CHCTEM. YMeTh pa3zpadareiBaTh anropuTMBI perneHns | Tema 2. O6paboTka TaOMUIHOM

U TIPOTPaMMUPOBATh 33724l 00pabOTKH
JTAHHBIX B TIPEAMETHOMN 00J1acTH,
pa3pabarbIBaTh MPOEKT TECTUPOBAHUS
IIPOrPaMMBL.

Brnaners HaBBIKAMH OCYIIIECTBICHHUS
TECTUPOBAHHUS IIPOIPAMM.

nHpopmaruu. ['paduyeckue BO3MOXKHOCTH
cpenst Borland C++.. PaGoTa ¢ ¢aiinamu.
O06paboTka coOpITHH. MBINIb U KIIaBUATYpa
Tema 3. TexHOJIOTUS TPOSKTUPOBAHUS
npuioxxeHuil. BzanmoaenctBusamu
HPUIIOKEeHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBosxeHHE TPOTPAMMHOTO
nponaykra. [IpoexTHas nesTenb-HOCTD

IIpoMexyrouHas aTTecTaus:
Oxzamen

TIK-5. cmocoben
MPUMEHSATh CHCTEMHBIN
MOJIXOM U
MaTeMaTHYECKUE
METOZEI B
hopMmanmzanuu
PELICHUS TPUKIIaTHBIX
3a1a4, B TOM YKCJIE
HHTEIUIEKTyabHBIX.

3HaTh OCHOBBI CHCTEMHOTO ITOX0A U
MaTeMaTHYECKUX METOAOB IpU
nporpammupoBanuu Ha CU++

VYMmerb MMPUMEHATH METOJbI CUCTEMHOI'O
noaxoJa 1 MaTeMaTu4CeCKUuX METOJ0B IIpH
PCHICHNU NPUKIAIHBIX 3a1a4.

BJ'IaI[eTI) HaBbIKaMH CHCTCMHOI'O ITIOAX0Ja U
MAaTE€MaTHYCCKUX MCTOA0B B (bOpMaHI/ISaLII/II/I
peuICHUA NPUKIIAAHBIX 3ada4.

Texymuii KOHTPOJIb:

TectupoBanue 1Mo TeMam

Tema 1. Texnomnorust paboThl B BU3yaJIbHOM
cpeze porpamMmmupoBanus. KoMmmnoHneHTHas
Mozienb. ViHTepdelicHbIe KOMITOHEHTHI
Tema 2. O6paboTKa TabIHIHON
nHpopmarmu. ['padudeckue BO3SMOXKHOCTH
cpenst Borland C++.. Pabora ¢ ¢aitnamu.
O0paboTka coObITHi. MBIIIb U KJIaBHATYpa
Tema 3. TexHOJIOTUS TPOEKTUPOBAHUS
npuwioxeHuii. Bzaumoaecrusimu
MIPUIIOKEHNH ¢ 6a3aMM JJaHHBIX

Tema 4. CompoBoxaeHHE TPOrpaMMHOIO
npoxykra. [IpoekTHas nesTenbHOCTD

[pomexxyToyHast aTTeCTaIH:
Orszamen

2. Kpurepun ouenuBanusi cGoOpMHUPOBAHHOCTH KOMIIETEHIIUIA

Komner 3auTeHo He 3auTeHo
eHIUs Bbicoxuii ypoBeHb Cpennuii ypoBeHb Hwuskuii ypoBenn Hwuzxe noporosoro
(OTIINYHO) (xopo1o) (Y10BJIETBOPUTEJIHLHO) YPOBHS
(86-100 GanioB) (71-85 6a10B) (56-70 6a10B) (Hey/10BJIETBOPUTEb
HO)
(0-55 GasL10B)
1IK-2 3Haer cuctemy | 3Haer CUCTEMY | 3HAeT CUCTEMY He 3naer cuctemy
MPOrpaMMHUPOBAHUS Ha | IpOrpaMMHUPOBAHUS Ha | IpOrpaMMHUpPOBAHUA Ha MPOrpaMMHUPOBAHUS
CU++; npuHiunsl | CU+; ocHoBHBIE | CU++; oTnenbHBIE Ha CU++;
pa3paboTKu MpOrpaMM; | MPUHIHUIIBI pa3paboOTKU | MPUHIIMITEI Pa3padOTKU TIPUHIUIIBI
NPUHIUIIBI aBTOHOMHOW U | MPOTpamm; MPUHIUILI | TpOTpaMM, JIOIycKas pa3paboTKu
KOMIIJIEKCHOM OTJIaJKH W | aBTOHOMHOM Y | TUITUYHBIE OMIHUOKY MIPH MpOrpamm;
TECTUPOBAHUS IPOrpaMM KOMIUIEKCHOM OTJaJKU U | OTBETE Ha BOIIPOC MU TIPUHLUIIBI
TECTUPOBAHUS IPOrpPaMM PELIEHUH TOCTABJIEHHOM aBTOHOMHOH U
3aga4n KOMILJIEKCHOM
OTJIAJIKU U
TECTUPOBaHUS
NpOrpamMm
Ywmeer pa3pabareiBaTh | YMeer pa3pabareiBaTh | YMeer pa3pabareiBath | He ymeer
QITOPUTMBI ~ PEIICHUS ¥ | aITOPUTMBI  PEIICHHS M | AITOPUTMBI PEIICHUS H | pa3padaThiBaTh
MPOrpaMMHPOBATh 33Jaud | MPOTPAMMHUPOBATh  3a7add | MPOrPaMMHPOBATh 3aJaud | alrOPUTMBI
00pabOTKM  JaHHBIX B | 00pabOTKH JTAHHBIX B | 00pabOTKM  JaHHBIX B | peLIEHUs U




NpeAMETHON obnactu, | mpeaMeTHOU obnacty, | mpeaMeTHON obnacTh, | MPOrpaMMHUPOBAThH
pa3pabarbiBaTh MPOEKT | pa3padarbiBaTh MPOEKT | pa3padaThiBaTh MPOEKT | 3aaa4u 00pabOTKU
TECTUPOBAHMS IPOTPAaMMbI | TECTUPOBAHUS IPOTPaMMBI, | TECTUPOBAHUS JIAHHBIX B
JIONTyCKasi HE3HAYUTENbHBIE | MPOTPaMMBbI, JOMycKas | IpeIMETHON
OmMMOKA TpH OTBETE Ha | THINHYHBIE OMMUOKH TpH | 0bJacTH,
BONPOC WM  PELICHWH | OTBETE HAa BOMNPOC WM | pa3pabaTeIBaTh
[IOCTABJIEHHOW 3aJ1auu PELIEHUHN  TOCTABJIEHHOM | MPOEKT
3a7a4u TECTHPOBAHHMS
POrpaMMBbl
Brnaneer HaBbIKamu | Briageer OCHOBHBIMH | Bnaneer otaenbHbIMK | He BJaJIeeT
OCYILIECTBIICHUS HaBBIKAMM  OCYILECTBIICHHS | HaBbIKAMU OCYILECTBICHHS | HaBBIKAMH
TECTUPOBAHUS ITPOrPaMM TECTUPOBAaHMUS  IIPOrpaMM, | TECTUPOBAHHUSA IMPOrpamMM, | OCYIIECTBIECHUS
JOIIyCKasi HE3HAYUTEIIbHBIC | JOITYyCKas THUITUYHBIC TECTUPOBAHUA
OomMOKM TIpU OTBETE Ha | OUIMOKKM TpU OTBETE€ Ha | MPOrpamm
BOMPOC ~ WM  PENICHWH | BONPOC WM  PEUIeHUH

IIOCTABJICHHOU 3aJauun

MOCTaBICHHON 3aJa4yu

ITK-5

3HaeT OCHOBEI CUCTEMHOTIO

3HaeT OCHOBBI CUCTEMHOIO

3HaeT OCHOBBI CHCTEMHOTO

He 3naeT 0cHOBEBI

MOAX0Ja U MOX0JA U OTAENBHBIX MOAX0JA U OTAENBHBIX CHCTEMHOI0
MaTEMAaTHYECKUX METOAOB | MAaTeMaTU4eCKUX METOJ0B MaTeMAaTUYECKUX METOAOB | MOAXOJa U
IIpYU IPOrpaMMHUPOBAHUU IIpY IPOrpaMMHPOBAHUHU HA | IPU IPOrPaMMHUPOBAHUH MaTeMaTUYECKUX
Ha CU++ CU++, nomyckast Ha CU++, nomyckas METOJIOB IIPH
HE3HAYUTEIbHbIE OUTHOKN THITUYHBIE OIINOKH MIPU IIPOrpaMMHPOBAHUU
MpH OTBETE Ha BOIIPOC WIIK OTBETE Ha BOIIPOC MJIU Ha CU++
PELIEHUH [T0CTABJIEHHOU PpEeLIEHUH TOCTABJIEHHOM
3aJa4u 3a1a4u
YMeeT NpUMEHATh METOAbl | YMEET NPUMEHITH METOIbI Ywmeer npumensaTs MeTonpl | He ymeer
CHCTEMHOTO TOAX0/1a U CHUCTEMHOTO IIOJXO0Ja U CHCTEMHOIO MOAX0a U pa3pabarbIBaTh
MaTeMaTHYECKUX METOAOB | OTAENBHBIX OTJENBHBIX MIPUMEHATH METOIbI
NIpU peLIeHUH MaTeMaTHYECKUX METOA0B MaTeMaTHYECKUX METOAOB | CUCTEMHOTO
MIPUKIIAIHBIX 3a7a4 IIpY PELICHUH NPUKIIAJHBIX | TPU PELICeHUU oXoja u
3a7ay, JOIMycKas MPUKJIAAHBIX 337134, MaTeMaTHYECKHX
HE3HAYHUTEIbHbIE OUTHOKN JIOITyCKasi TUTUYHbBIE METOOB IpU
IIpU OTBETE Ha BOIIPOC MU OIKMOKY ITpH OTBETE HA peleHnu

peUICHNU IMOCTaBJIICHHOU
3aga4yun

BOIIPOC WX PEIICHUN
MMOCTABJIEHHON 3a4a4un

MPUKJIAHBIX 3a/1a4

Biiageer HaBBIKAMH
CHUCTEMHOI'0 IOJIX0J1a U
MaTeMaTHYEeCKHX METOJIOB
B (hopManm3anuy penreHus
TIPUKJTATHBIX 337034

Bnageer HaBbIKaMH
CHUCTEMHOTO MOAX0/1a U
OTAEIBHBIX
MaTeMaTUYEeCKUX METOJIOB B
(hopMan3anuy pemeHns
TIPHUKJIAIHEBIX 337134,
JIOIYCKasl HE3HAYUTEIbHbIE
OIUOKY MPH OTBETE HA
BOIIPOC WIH PELICHUU
MOCTaBJIEHHOW 3aJ1auu

Brageer HaBBIKaAMH
CUCTEMHOI0 OIX0J1a U
OTIENbHBIX
MaTeMaTH4YeCKUX METOJIOB
B (hopManm3anuy penieHus
TIPUKJTATHBIX 33]1a4,
JIOITyCKasT THITHIHEBIC
OIIIMOKY IIPH OTBETE Ha
BOIIPOC WJIM PEIICHUU
TOCTaBJIEHHOM 3a/1auu

He Bnaneer
HaBBIKAMH
CHCTEMHOTO
oxo/1a u
MaTeMaTUYECKHX
METOJIOB B
(hopmanmzaumn
peteHus
MPUKJIATHBIX 33/1a4

3. Pacnpeuene}me OIICHOK 3a (1)0pr1 TEKYLIEr0 KOHTPOJA U MPOMEKYTOYHYI0 aTTECTAllUI0

4 cemectp:

Texkymuii KOHTPOJIb:
JlabopatopHbie pabOTHI IO TEMaM
Tema 1. TexHomorust paboThl B BU3yallbHOI! cpesie mporpamMmmupoBanst. KomnonenTHast Moziens. MHTepdeticHbie
KOMITOHEHTBI
Tema 2. O6pabotka TabnuuHol uHpopmaruu. I 'paduueckue BoamoxHoctu cpeabl Borland C++. PagoTa ¢ ¢aiinamu.
O6paboTtka coOpITHIl. MBIIIH U KIIaBHATypa
Tema 3. TexHOIOTHS TPOESKTUPOBAHUS TIPIIIOKEHIH. B3anMoIeicTBUSIMU IPUITOKEHAHN ¢ 0a3aMu JaHHBIX
Tema 4. ConpoBOX/IeHHE TPOTPAMMHOTO NpoIyKTa. [IpoexTHas 1esTenbHOCTD
MakcumansHoe KonmnuectBo 6amios mo bPC - 30.

TectupoBanue
Tema 1. TexHomnorust paboTsl B BU3yalIbHOI cpese nporpammupoBanus. KomnonenTHas monens. ViHTepdeticHble
KOMIIOHEHTBI




Tema 2. O6pabotka TabnuuHol uHpopmaruu. I 'paduueckue Boamoxuoct cpeabl Borland C++. PagoTa ¢ ¢aiinamu.
O0paboTka coObITHi. MBbIIIb U KIIABUATYpa

Tema 3. TexHOIOTHS MPOESKTUPOBAHUS TIPIIIOKEHIH. B3anMoeiCTBISIME TIPIIIOKEHUH ¢ 6a3aMu TaHHBIX

Tema 4. CompoBosxieHHE TPOrPAMMHOTO MTPOIYKTa. [IpoeKTHast AesATeNbHOCTD

MakcumansHoe KonmuuectBo 6aimioB mo bPC - 20.

Hroro 30+20=50 Oamios

IIpome:xxyTouHasi aTTecTanus - YK3aMeH-50 6amoB.

[IpomMexyrouHast aTTecTandss MPOBOIUTCS IOCIE 3aBEpIICHUS H3y4eHHs MAWCLUUIUIMHBI WIH ee 4YacTh B Qopme,
orpesieIsieMol y4eOHBIM TUTaHOM 00pa3oBaTeIbHOM MPOTpaMMBI C €TI0 OIEHUTH PabOTy OOydaromierocsi, CTEreHb
YCBOGHUS TEOPETHYECKUX 3HAHNH, yPOBEHb CHOPMUPOBAHHOCTH KOMIIETECHIINH.

[IpenionaBarens, NPUHUMAIOUNINK 3K3aMEH OOECHEUYMBAeT CIydailHOE paclpelelcHHe BapHaHTOB 3K3aMEHAIIMOHHBIX
3aaHui MeXITy OOYdJaroIMMIECS C MOMOIIBI0 OWIIETOB W/WIIM C TPIMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIpaBE
3a7aBaTh 00yJAIOIIEMYCsl TOTIOJTHUTENbHBIE BOIPOCH U AaBaTh JOMOIHUTENBHBIE 331aHUs IOMUMO TeX, KOTOpPbIE YKa3aHbI
B Ouutere.

OK3aMeH NpoBoAWTCS 1Mo OmieraMm. B kakmaoMm Owiere aBa OIEHOYHBIX CPEICTBA: YCTHBIH MJIM HMHCHMEHHBIN OTBET Ha
BOIIPOC U NIPAKTHYECKOE 3aaHHUE.

YcTHBIN MM MTUCBMEHHBIN 0TBeT — 20 0aIoB.

[MpakTuueckoe 3ananue — 30 6aIoOB.

HUroro 20+30=50 Gasmios.

OO0111ee KOJIMYECTBO OAJUIOB MO AUCIHUIUIMHE 33 TEKYIIUH KOHTPOJIb U MIPOMEXYTOUHYI0 artectarmio: S0+50=100 Gamios.

Bunp! oneHok:

Jast sx3amena

86-100 — oTimuHoO.

71-85 — xoporio.

56-70 — ynoBIETBOPHUTEIHHO.
0-55 — HeyIOBIETBOPUTEIHHO.

4. OneHo4HbIe CPeCTBA, NOPSA0K UX NPMMEHEHUS] M KPUTEPUH OLCHUBAHUS
4.1. OueHO4YHbIE CPEICTBA TEKYLIEro KOHTPOJIS
4.1.1. JlabopaTropHbie padoThI
Tema 1. TexHosorust paboThl B BU3yallbHOI! cpejie mporpammupoBanus. KoMnoHenTHas monens. ViHTepdelicHbie
KOMITOHEHTBI
Tema 2. O6paboTka TabnuyHoi uHpopmaruu. I'padudeckue BozmMokHocTH cpeasl Borland C++. Pabora ¢ (aitnamu.
O6paboTka cobbIThii. MBIIIb U KIIaBHATypa
Tema 3. TexHOJIOTHS IPOSKTUPOBAHMS IPHIIOKEHUH. B3anMoneicTBUSAMY NPpHUIIOKEHNH ¢ 6a3aMM JaHHBIX
Tema 4. CorpoBOXIeHHE TPOTPaMMHOTO NpoIyKTa. [IpoexTHas 1esTenbHOCTD
4.1.1.1. Ilopsinok nMpoBeIeHHUsI.
JlabopaTopHbie paboThI IIPOBOJISTCS B Yachl Ay JTUTOPHOI pabOTHI.

Iepexn BbImONHEHNEM Kax0il pabOTHl CTYASHTHI-0aKalaBphl IOJDKHBI IPOPadOTaTh COOTBETCTBYIOIUM MaTepHall,
UCTIONB3Ysl KOHCTIEKTHI TEOPETUIECKHX 3aHSATHH, IIEPUOIMYECKIE U3JaHuUs, Y4eOHO-METOINIECKHE TIOCOOUS I yIeOHUKH.
[o oxoHYaHUM 3aHATHH CTYIEHTHI 0QOPMIIIOT OTUET 110 KaXKIoi paboTe, cobroias cieayromnyo Gopmy:

e  HammeHoBaHMe TeMBI;

e Ilenp paboTsr;

e 3amaHue U coAep)KaHUE BHITIOTHEHHOW PaOOTHI,

e  [IucbMeHHBIC OTBETHI HA KOHTPOJIBHBIC BOIIPOCHL.
e BBIBOIBI 110 MPOJICTIAaHHOI padoTe.

e  CHHCOK HMCITONB30BaHHEBIX HCTOYHHUKOB.

4.1.1.2 Kpurepuu oueHUBaHUs
27-30 6a,1710B CTABUTCSI, €CJIM 00yJaroUIuiics:



10.

11.

12.

13.

14.

15.

16.

[IpaBunpHO BbBINIOJNIHUI Bce 3afaHusl. [IpogeMOHCTpHUpoBall BBICOKMI YPOBEHb BianeHUs MarepuasioM. IIposiBieHsb
MPEBOCXOTHBIE CIIOCOOHOCTH PUMEHSTh 3HAHHS U YMEHHS K BBITIOJIHEHHIO KOHKPETHBIX 3aaHHH.

22-26 0aJ1710B CTABHUTCH, €CJIU 00YUAIOLIHIICS:

[IpaBUIbHO BBHITONHUI OONBIIYIO YacTh 3aJaHui. IIpHCYTCTBYIOT HE3HaYuTeNbHbIC OMUOKH. I[IpomeMoHCcTpHUpOBaH
XOpOIINH YpPOBEHb BJIANCHHUS MaTepuajaoM. lIposBIeHBI cpemHHe CIIOCOOHOCTH TPUMEHSTH 3HAHUS M YMEHHS K
BBITIOTHEHUIO KOHKPETHBIX 3aIaHIH.

18-21 0a/1;10B CTABHUTCS, €CJIH 00y AIOLIHICSH:

3amaHus  BBIMOJIHMJI ~ OoJee 4YeM  HamoJIOBUHY. IIpHCYTCTBYIOT  cepb&3Hble omuOku. IIpogeMOoHCTpHUpOBaH
YIIOBIICTBOPUTEIHHBIN YPOBEHD BIAICHHUS MaTepraioM. [IposBieHpl HU3KHE CIOCOOHOCTH TPUMEHSATH 3HAHUS U YMEHHS K
BBITIOTHEHUIO KOHKPETHBIX 3a/IaHHH.

0-17 6a/1710B CTABUTCH, €CJIU 00yYAIOIHIIC:

3amaHusl BBITOJIHMI MEHeEe 4YeM HarojoBHHY. IIpoJeMOHCTpUPOBAH HEYAOBICTBOPUTEIBHBIA YPOBEHb BIIAJACHHUS
MatepuaioM. [IposBICHBI HEJOCTATOYHEBIC CIIOCOOHOCTH MPUMEHSTH 3HAHUS M yMEHHS K BEITIOTHEHUIO KOHKPETHBIX
3aJTaHui.

4.1.1.3. Coaep:xaHnne OLEHOYHOI'O CPEACTBA

JlaGoparopnasi padora 1. JInneliHbIe NPOrPpaMMBbI
Hanmumunte nporpammy i pacyera no asym Gopmysam. [IpensapuTensHo HOATOTOBBTE TECTOBBIE IIPUMEPHI C
MOMOIIBIO KANTBKYJIATOPa (Pe3yIbTaThl BRIYUCICHHS 110 00erM (HopMyiaM ODKHBI coBaaars). Mcnone3syiite kiacc Math,
cozepkamuii Maremarndeckne Gyakunun C++. MeTo/bl, OTCYTCTBYIOIINE B KJlacce, BBIPA3UTE Yepe3 UMEIOIIHECS.
Bapuanumul 3a0anuii:

1 1 5
z; = cosa + sina + cos 3a + sin3a; 22=Z—Esin(§n—8a).
__Gn-DVm- (- DV Vi — Vi
- ’ Zy, = ———.
Y Vmen+nm+emi—m 2 m
sin2a + sin 5a — sin 3a .
Z, = . ; z, =2sina.
cosa+1—2sin?2a
sin2a + sin 5a — sin 3a
z; = ; Zzztha.
cosa — cos3a + cos Sa
1
z;=1 —Zsin22a+ cos 2a; z, = cos? a + cos* a.
a 5
zy = cosa + cos2a + cosb6a + cos7a; 22=4cosa*cos§a*cos4a.
2<3 a) 2(11 +a) V2 o«
= cos*|(=m ——) —cos? | — —; = —sin—.
Z 8” 4 87T 2 Zy > sm2
1
z, = cos*x + sin®y + L—Lsin2 2x—1; z, = sin(y + x) = sin(y — x).
— 2 ; ; 2. _,a—=p
7z, = (cosa — cos §)* — (sina — sinf8)*; 7z, = —4sin * cos(a + f3).
T . 5 3
z, = (sm (E+ 30:)) /(1 =sin(3a — m)); Z, = ctg (Zn +§0().
1—2sina . _1-tga
Z=——; =—
17 1 +sin2a P l+tga
sin4a cos2a " (3 )
Z, = ; z,=ctgl-r—a).
17 14 cos4a 1+ cos2a 2 & 2
sina + cos(2 — a) 1+sin2p
z, = ; Z, = ——————.

cosa —sin(2f —a)’
cosa +sina

Z = ————; z, =tg2a + sec2a.
cosa —sina

2b+2Vb% — 4 1

cos2p

zZ = Zy = —F/—.
Vb2 —4+b+2 Vb +2

x2+2x—3+ (x+1)Vx2—9 x+3
Zy = ; Z, =

x2—2x—34+(x—1)Vx2—9’ x—3



_J(@Bm+2)2—24m

17. A ; =—
) 2 = .
Vm
a+2 a 2 Va—+2 1
18. Zl:( - + ) ; 2y = —
V2a V2a+2 a—+v2a/ a+t?2 Va++2
1+a+a? 1—a+a?\" 4 —a?
9. z=(——"F 42— 270 ) (5-202 -
& <2a+a2 2a—a2> ( ) # 2



JladoparopHnas pa6ora 2. PazBerBisiioniuecsi BbIYHCIHTeIbHbIE MPOLECChHI

3aganne. BorunciauTs 3Ha4YeHne pyHKIUM
Bapuanmul 3a0anuil:
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382]81{“6 2. Ilonaganue TOUKH B 3aIUTPUXOBAHHYIO 00J1acTh
Hamcars nporpamMmy, KOTOpass OHnpeAcsACeT, nomaaacTt Ju TO4YKa € 3aJJdHHBIMHM KOOpAMHATaMH B 06J'IaCTI>,

3aKpalleHHYI0 Ha PUCYHKE CePhIM I[BETOM. Pe3ynbTarhl paboThl POTrpaMMBbI BEIBECTH B BUIE TEKCTOBOTO COOOIICHUS.
Bapuanumul 3a0anuii:

Neo O6nactb Neo Obnactb

1 2 Yi
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=-x"+2

y

13
15
17
19




JlaGopaTtopHas padora 3. Opranu3anus HUKJIOB

3aganne 1. Tabunna 3Havennii GyHKIUN

Brruncnuth 1 BBIBECTH Ha 3KpaH B BHJE TaONHMIIBI 3HAYeHWS (PYHKIWHU, 3aHaHHOU rpadudecku (cM. 3amaHue 1
nmabopaTtopHOi paboThl 2), Ha MHTEPBAIE OT Xyaq JO Xgou C IMIarom dX. MHTepBanm ¥ miar 3amare TaKUM 00pa3oM, YTOOBI
MIPOBEPHUTH BCE BETBH NpOrpaMMEbl. Tabnuily CHaOUTh 3ar0JIOBKOM H IIAITKOH.
3aganue 2. Cepusi BbICTPEJIOB 10 MUIIEHH

Jlnist mecsiTi BBICTPENOB, KOOPAMHATHI KOTOPBIX 3aAIOTCSl C KJIABUATYPHI, BHIBECTH TEKCTOBBIE COOOIIEHHS O
MOTTaJIaHU ! B MHIICHD U3 3a/IaHus 2 TabopaTOpHOIt paboTHI 2.
3ananue 3. Psaabl Teiisiopa

Brrancnute 1 BRIBECTH Ha SKpaH B BHJE TaONHIIBI 3HAYCHUS (YHKIINH, 33aHHON ¢ TIoMomIbio psiaa Teiimopa, Ha
HHTEPBAIIE OT Xyay 0 Xgon € MIATOM UX ¢ TOUHOCTHIO €. TabmuIly cHaGAUTH 3ar0JOBKOM M Inankoi. Kaxmast cTpoka TabIuIibl
JIOJDKHA COZIep KaTh 3HAUCHNE apTyMEeHTa, 3HaueHHe QYHKIIMK B KOJIMYECTBO MPOCYMMHUPOBAHHBIX YJICHOB Ps/a.
Bapuanmur 3a0anuit:

.t Z 2(1+1+1+)||>1
n —_— =2+ =—+— x .
x—1 (2n+ 1)x2"+1 3x3  5x5

2 (-)" 2 43 4

Z BT TR TR
n=0

3 " 2 43 4
X — P — — —_—
e¥=) —=ldx+ ke x| <o

n=0

4. o (_1)nxn+1 x2  x3 x4
ln(x+1)= _sz—7+?—z+ ,—l<x<1

5. 1+x 2y x2ntl x3 x5

et =t <1
Z (x 375 >|x|
n=0

6. xn x? x3
ln(l—x)=—Z—=— X+—+—5+- ], -1<x<1.

n 2 3
n=1
7. T 00(_1)n+1xzn+1 T x3 x5
tgx = — -_— = —— —_——— x| < 1.
arcctgx 2+ 1 > x + 3 z [x|

> tgx = +Z O™ ¢ L >1
arctgx = (2n+Dx2*1 2 x ' 3x3  5x5 X

9. (_1)nx2n+1 x3 x5 x7
tgx= ) —————=x ——+———+ -, x| < 1.
arctgx n T 1 x 3+5 7+ |x|

n=0
10. 0 Z x2n+l +x3+x5+x7+ <1
= — =t =+, < 1.
A T A x

11. 1
th =Z—=—+—+—+---, >1
artx (2n+ Dx?*t x  3x3  5x5 &l

n=

12. " +Z ( 1)n+1 T 1+ 1 1 N
I = —_—— = e——— - —_——— e,
arctgx (2n + 1)x2n+1 2 x 3x3 5x5
x < -1

13. (—1)"x2n 4 x® 8
—x2 2 c_ *
e™ Z o =1 x+2' 3!+4' x| < o

n=0

14. e (_1)nx2n x2  x% xS
CoSx = W=1—5+Z—a...,lxl<m.

11_:
15. smx (-1D)"x 2n x2 x4 x6

— x| < oo
x LDl 3 te g <o



16. o (x— 1) x—1 (x=-13% (x=1)°
lnx=22 ==2 -+ |, x> 0.
0(2n+1)(x+1)2"+1 x+1 3(x+1)3 5(x+1)°
n=
17. o (k=D x—1 (x—1? (x-1)?° 1
Inx = = + eLx > =
. (x + 1)xm*t x 2x2 3x3 2
n=
18. 2 (=1)(x — 1)1 x—1)> (x—1)3
lnxzz( )™ ) =(x—1)—( )+( )_‘__’
n+1) 2 3
n=0
0<x<?2.
19. _ 1% 3..(2n — 1) * x20+1
arcsmx‘”Z 2%4 . 2nx2n+1)
n=
x3 1#3%x% 1%3%5%x7 1%3*5x%x7%x°
=Xt 3 2va+5 T 2547647  2+4%6+8+9 "
|x| < 1.
20. 13 (2n — 1) = x2ntt

VA
arccosx = - — | x + =
reeosx=5"1* , 2x4.2nx 2n+ D)
n=

x3 1#3%x%> 1%3+5%x7 1%3*5x7%x°
2*3+2*4*5+2*4*6*7+2*4*6*8*9"' ’

z +
=——(x
2

|x| < 1.
JlaGoparopHnas padora 4. [Ipocreiimue Kiaccol
Kaxnprit pa3zpabareiBaeMBIil KJIacC IOJDKEH, KaK IPABHIIO, COAEPXKATh CIEAYIOIIHME DJIEMEHTBI: CKPBITHIE IIOJ,
KOHCTPYKTOPBI C TIapamMeTpaMy W 0e3 mapaMeTpoB, METOAIBI, CBOMCTBAa. MeETOIBI M CBOMCTBAa JOJDKHBI OOCCIICUHBATH
HETMPOTHBOPCYMBEIH, TOIHBIH, MAHUMAIBHBIA U yIoOHBIH mHTep(eiic kimacca. IIpM BO3HUKHOBCHHWH OIIMOOK JTOJKHBI
BBIOPACKIBATHCS HCKITIOYCHUS.

B nporpamme momkHa BRITTOTHATHCS MPOBEPKa BCEX pa3pabOTaHHBIX AJIEMEHTOB KITacca.
3ananue.

Onmcare Kilacc, peanm3yIOMIMA MECSITUIHBINA CYETYNK, KOTOPBI MOKET yBEIWYMBATH WM yMEHBIIATh CBOE
3HaUEHUE Ha €JMHUILY B 3aJJaHHOM Juarna3oHe. [IpeycMoTpeTh HHUIMATU3ALKI0 CUeTYNKA 3HAYSHHUSIMU 110 YMOJTYAHUIO U
MPOU3BOJILHBIMHU 3HaYeHUSAMHU. CUETUMK MMEET JIBa METO/a: YBEIUUYECHUS U YMEHBIIEHUSI, — W CBOMCTBO, MO3BOJIAIONIEE
l'IOJ'Iy‘{I/ITB €ro TEKyuee COCTOAHHUE. HpI/I BBIXO/J€ 3a I'paHUIIbI Jalla3oHa Bbl6paCbIBaIOTC$I HNCKIIFOYCHUS.

Harmicats nmporpammy, IeMOHCTPHPYIOITYIO BCe pa3padoTaHHBIC JIEMEHTHI Kilacca.

Bapuanumul 3a0anuii:

Bapuanr 1

Onucats Ki1acc «1BeTHas Toukay. sl TOUKH 3aJat0TCsl KOOPIUHATHI U IIBET. L[BEeT OMuChIBaeTCs ¢ IOMOIIBIO TpeX
COCTaBISIIONIMX (KPacHBIi, 3eJIeHbli, cuHuii). [IpenycMoTpeTh pa3inyHble METO/Ibl HHUIUAIH3AUH 00BEKTa C MPOBEPKO
JIOITYCTUMOCTH 3HadeHWH. JlomycTMMBIM JHanma3oHOM Uil KaxIoM cocramisitomed ssiuserca [0, 255]. B ciyuae
HEJIOMYCTUMBIX 3HaYE€HHH IoJiel BRIOpachIBArOTCS MCKItoueHns. Onrcarh CBOMCTBA /IS MOIYyYEHUS] COCTOSIHUS 00bEKTa U
METOJ] U3MEHEHMUSI LIBETa.

Hanmcats nmporpammy, JEMOHCTPUPYIOIYIO BCE Pa3pabOTaHHBIE 3IEMEHTHI Kiacca.

Bapuanr 2

Omnucatp Kjacc, pealnn3yloUIni IeCTHAIaTePUYHbIA CUSTINK, KOTOPBII MOXET YBENWYHMBATh WM yMEHbBIIATh
CBOE 3HA4YEHHWE HA EIUHMIYy B 3aJaHHOM [auana3zoHe. IlpeaycMOTpeTs WHUIMATM3ALMIO CUYETYMKA 3HAUEHUSIMH 110
YMOJTYaHMIO U IPOM3BOJIBHBIMY 3Ha4eHUAMU. CUETUNK UMEET /IBa METO/1a: YBEJIMUEHHUS U YMEHBIICHHS, — U CBOWUCTBO,

HO3BOJIAIONIEE IIONyYUTh €ro TeKylllee CcocTosHHe. IIpu BBIXOAE 3a TpaHMIBI JUana30Ha BBIOPACHIBAIOTCS
WCKJTIOYCHUS.

Hanmcars mporpammy, IEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3JIEMEHTHI Ki1acca.

Bapuanr 3

OmnucaTh Kiacc, MNPEACTABIAIOIMA TpeyronbHUK. [IpemycMoTpeTs Meronpl amsd  CO3JaHUs  OOBEKTOB,
NepeMelleHNs] Ha IUIOCKOCTH, U3MEHEHHS pasMepoB M BpallleHHs Ha 3aJaHHbIN yroia. Omucarh cBOMCTBA I MOJTY4EHHUS
cocTostHusl 00bekTa. [Ipy HEBO3ZMOKHOCTH MOCTPOCHUSI TPEYroJIbHUKA BEIOPACHIBAETCS UCKITIOYEHHE.

Hanmcars mporpammy, AEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3JIEMEHTHI Kitacca.



Bapuanr 4

[TocTpouts ommcaHue Kiacca, Coleprkamero WHGOpMaIHio 0 MOYTOBOM ajpece opraHu3aunuu. [IpemycMorpers
BO3MOXKHOCTh Pa3[eIbHOTO M3MEHEHUS COCTAaBHBIX YacTeH ajzpeca M NMPOBEPKU JOIMYCTUMOCTH BBOAWMMBIX 3HaueHUi. B
CllyJqae HEAOIYCTUMBIX 3HAUCHUH 10JIed BBIOPACHIBAIOTCS MCKITIOUCHHUS.

Hanmcars mporpammy, I€MOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE IJIEMEHTHI Kitacca.

Bapuanr 5

CocraBuTh ONHUCAaHUE Kiacca ISl MPEACTAaBICHUS KOMIUIEKCHBIX 4ncel. OOecneynTh BBITIONHEHHE Olepalui
CIIOKEHUS], BEIYUTAHNS M YMHOXEHHSI KOMIUIEKCHBIX YHCEL.

Hanmcars mporpammy, ZEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3IIEMEHTHI Kiacca.

Bapuanr 6

CocTaBUTh ONHMCaHUE KJlacca sl BEKTOPa, 3aJaHHOTO KOOPAMHATAMU €T0 KOHI[OB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecrieunTh OMNEpalMy CIOXKEHUS M BBIYMTAHUS BEKTOPOB C IOJYYEHHEM HOBOTO BEKTOpa (CyMMBI WJIHM DPa3HOCTH),
BBIYHCJICHUS CKAIISIPHOTO NPOU3BEACHHS ABYX BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA yIjla MEXIAY BEKTOPpaMH.

Hanmcars mporpammy, IEMOHCTPHPYIOIIYIO BCE Pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 7

CocTaBUTh ONMCaHHE Kjlacca IMPSMOYTOJbHUKOB CO CTOPOHAMH, TapajUleIbHBIMU OCSIM  KOOpIUHAT.
IIpenqycMoTpeTb BO3MOXKHOCTb IEPEMELICHUS] TPSIMOYTOJIbHUKOB Ha IJIOCKOCTH, W3MEHEHHE pa3MEpOB, INOCTPOCHHE
HaUMEHBIIETO TNPSMOYTONbHUKA, COAEPXKAIIEro 7Ba 3aJaHHBIX IPSMOYIOJIBHUKA, M MPSIMOYTOJbHMKA, SBIIIOLIETOCS
o0ireit yacTpio (mepecedeHreM) IBYX IPSMOYroJIbHHUKOB.

Hanmcars mporpammy, IEMOHCTPHPYIOIIYIO BCEe pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 8

CocTaBuUTh ONMMCaHMWE Kiacca Ui NpeAcTaBIeHUs Aarhl. IIpenycMOTpeTh BO3MOXHOCTH YCTAHOBKHM JAThl U
W3MEHEHHS €€ OTAENBHBIX MOoJeH (rox, MecsI, IeHb) C MPOBEPKOW MOIMYCTUMOCTH BBOIMMBIX 3HaueHWid. B ciydae
HEJIONYCTUMBIX 3HA4YCHUH ToJiell BBIOpachIBaroTCs HCKmModeHus. Co3maTh METOAbl M3MEHEHHs JaThl Ha 3aJaHHOe
KOJINYECTBO JHEH, MECAIIEB U JIET.

Hanmcats mporpammy, IEMOHCTPHPYIOIYIO BCE pa3padOTaHHBIE IJIEMEHTHI Kilacca.

Bapuant 9

CocTaBUTh ONHKCaHKE KJlacca JJIs MPEACTaBIeHUs BpeMeHH. [IpenycMoTpeTs BO3MOKHOCTH YCTAaHOBKH BPEMEHH U
M3MEHEHHS €r0 OTAEIBhHBIX IMOJNIeH (Yac, MIUHYTa, CEKyHJa) C TMPOBEPKOI ITOIMyCTUMOCTH BBOAWMEBIX 3HaueHHUil. B cimywae
HEJIONYCTUMBIX 3HAUCHHH ToNiel BhIOpachiBaioTcs McKitodeHus. Co3mare METOAbl M3MEHEHHS BPEMEHH Ha 3aJaHHOe
KOJHMYECTBO YaCOB, MUHYT U CEKYH].

Hanucath nporpammy, AEMOHCTPHPYIOIIYIO BCE Pa3padOTaHHBIE AJIEMEHTHI Kilacca.

Bapuanr 10

CoCTaBUTh OMMCAHUE KIIACca MHOTOWIEHa BUaa ax? + bx + c. [IpeaycMOTpeTh METOIBI, PEATU3YIOIIHE:

m BBIYMCIICHHME 3HAUCHHUS] MHOTOWICHA A1 3aJaHHOTO apryMeHTa;

m OIIEPALIMIO CJIOKEHHS, BBIYUTAHUSA M YMHOXXCHHS MHOTOWICHOB C IONYy4eHHEM HOBOIO OOBEKTa-
MHOTOYJICHA;

o BBIBOJI Ha DKPaH OIMCAHUSI MHOTOWIEHA.

Hanmcars mporpammy, I€MOHCTPHPYIOIIYIO BCE pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 11

OmnucaTh KJ1acc, MPEACTABISIONNNA TPEYTroNbHUK. [IperycMoTpers MeToas! 11l CO3AaHN OOBEKTOB, BEIYHCICHUS
IUIOIIAAM, TIEpUMETpa W TOYKH IepecedeHus: Menuad. OmucaTe CBOWCTBA IS TOJNy4eHHUs COCTOsSHHS OoOBbekTa. [lpm
HEBO3MOYKHOCTH IIOCTPOSHUS TPEYTOJIbHHKA BEIOpACEIBAETCS HCKITIOYCHHE.

Hanucars nporpaMmy, AeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 2JIEMEHTHI Kiacca.

Bapuanr 12

Onwucare Kilacc, TpencTaBIsomnid Kpyr. IIpeaycMoTpeTrh MeTonsl Uit CO3JaHUS OOBEKTOB, BBIUMCIICHUS
TUIOLIAAN KpYTa, UTMHBI OKPYKHOCTH M IIPOBEPKH ITONaJAHUS 33JIaHHON TOYKHM BHYTpPb Kpyra. Ommcarh CBOHCTBA IS
TIOJTy4EHHs COCTOSIHUS OOBEKTa.

Hanmcare mporpamMmy, AeMOHCTPHPYIOLLYIO Bce pa3paboTaHHbBIC JIEMEHTHI Kilacca.

Bapuanr 13



Onucarp Kiacc it paboThl CO CTPOKOH, MO3BOJISIONIEH XPaHUTH TOJNBKO JIBOMYHOE YMCIIO M BBIIONHATH C HAM
apudmernueckue onepaiuu. [lpeaycMoTpeTh WHHIMATU3AIUI0 C TPOBEPKOW JOIMYCTHMOCTH 3HaueHWd. B ciydae
HEJIOIYCTUMBIX 3HAUCHUH BBIOPACHIBAIOTCS HCKITIOUCHUSI.

Hanmcatp mporpammy, IEMOHCTPHUPYIOIIYIO BCE Pa3pabOTaHHBIE 3IEMEHTHI Kiacca.

Bapuanrt 14

Onucarts Ki1acc ApoOeit — palMOHAIBHBIX YHCel, SBIIIOIINXCS OTHOIIEHNEM JIBYX LENbIX uuceln. [IpenycMoTpers
METO/IbI CIIOXKEHHUSI, BBIYMTaHHUS, YMHOXKEHUSI U ICIEHHs APOOEH.

Hanmcars mporpammy, ZEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3IEMEHTHI Ki1acca.

Bapuanr 15

Omnmcare kiace «haim», comepikamuii cBeAeHUS 00 MMEHH, Jare co3fmaHus u mmHe (aitna. [IpemycMoTpers
MHULMAIN3ALUI0 € IPOBEPKOM JONYCTUMOCTH 3HAUYeHUM 1nojed. B cioydyae HENONMYCTMMBIX 3HAa4eHMM IOJEeH
BhIOpackIBatoTCs UcktoueHus. Onucath Meron no0aBieHUs] WHGOpMaIMKM B KOHell (aiiia M CBOMCTBA ISl MOJYyYEHHS
COCTOSIHUA (haiisa.

Hanmcars mporpammy, IEMOHCTPHPYIOIIYIO BCE Pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 16

Onwmcare KJlacC «KOMHATa», COJCpXKAIlMN CBEICHUS O METpaKke, BHICOTE IOTOJKOB M KOJWYECTBE OKOH.
[IpenycMoTpeTh MHULHMANM3ALUI0 C IIPOBEPKOM NOMYCTUMOCTH 3HAu€HUM Mmojeil. B ciyuae HeIOmMyCTUMBIX 3HA4eHUH
nosieil BbIOpackIBarOTCA HCKIMIOYeHHs. Omucate METOAbl BBIYMCICHHS IUIOMAgd M oObeMa KOMHAThl M CBOWCTBA IS
HOJTy4EHHS COCTOSIHUS OOBEKTa.

Hanmcars mporpammy, IEMOHCTPHPYIOIIYIO BCEe pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuant 17

Omucath Kiacc, TPEICTaBIAIONIMN HeNuHeiHoe ypaBHenwe Buma ax — cos(x) =0. Omucath MeTO,
BBIYHCIISIONINN pEIIeHne 3TOr0 YpaBHEHMs Ha 3aJ]aHHOM HHTEpBAJIE METOJIOM JielieHus momoiaM (cM. paszgen «Lluxm ¢
napamerpoM for») u BBIOpachIBaIOIINI MCKIIOUCHHE B CIydae OTCYTCTBHS KOpHs. Ommucath CBOMCTBA ISl MOJMYYCHHS
COCTOSIHHSI OOBEKTA.

Hanmcars mporpammy, ZEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3IIEMEHTHI Kiacca.

Bapuanr 18

Onmcars Kiacc, NPEACTABIAIONIMA KBaApaTHOE ypaBHeHHe Buma ax?+ bx+c =0. Ommcars MeTOg,
BBIYHCIISIONINN PEIIEHHe ATOT0 YpaBHEHMs W BHIOPACHIBAIOUIMK MCKIIIOYEHUE B Ciydae OTCYTCTBHs KopHeH. Ommcarb
CBOMCTBA ISl TTOJTyIEHHUS COCTOSTHUS 00BEKTa.

Hanmcars mporpammy, IEMOHCTPHPYIOITYIO BCEe pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 19

Omnwcarh KJlacc «IIpoLeccopy», CoJepKalluil CBeIeHHs, 0 MapKe, TaKTOBOW 4acToTe, 00beMe K3Illa U CTOUMOCTH.
[IpenycMoTpeTh MHULMANM3ALUI0 C IIPOBEPKOM NOMYCTUMOCTH 3HAu€HUM mojeil. B ciyuae HenOmyCTUMBIX 3HA4EHUH
HoJIel BBIOpAchIBaOTCS UCKIIoUeHUs. OnucaTh CBOWCTBA AT IOJIy4EHUS COCTOSHUS OOBEKTa.

Onmcatp Kilacc «MaTEePUHCKAs IUIaTa, BKIIOYAIONIHH KIIacC «IIPOIECCOp» U 00BbEM YCTaHOBICHHOW OIEpaTHBHON
namatd. [lpexycMOTpeTh MHHUIMAIN3AIMIO C MPOBEPKON JOIMYCTHMOCTH 3HA4YeHUH Ioist o0bema mamstu. B ciydae
HEJIONYCTUMBIX 3HAUCHUH TT0JIs1 BEIOpAchIBaeTCs UCKIItoYeHe. OnmucaTh CBOMCTBA JUIS OJTYYEHHST COCTOSIHUSI 0OBEKTA.

Hanmcats nmporpammy, JEMOHCTPUPYIOILYIO BCE Pa3pabOTaHHBIE 3JIEMEHTHI KIIaCCOB.

JlaGoparopHas padora 5. OqHoMepHbIE MACCHBBI

3axanmue.
B onHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIICCTBEHHBIX JIEMEHTOB, BEIYUCIIUTH:
a CYMMY TIOJIOKHTEIILHBIX 3JICMCHTOB MaCCHBA;
a MPOM3BEJCHUE DJIEMEHTOB MAacCHBA, PACIOJIOKEHHBIX MEXKIY MAKCHMAIBHBIM M0 MOJIYIIO U

MUHHUMAIIBHBIM TI0 MOJIYJIEO SJIEMEHTAMHU.
YHopsiiounTh 3IEMEHThI MACCHBA M0 YOBIBAHUIO.
Bapuanmul 3a0anuii:
Bapuanrt 1
B o1HOMEpPHOM MaccHBe, COCTOSIIEM U3 N BEIECTBEHHBIX AIIEMEHTOB, BEIYUCIIHTH!
a CyMMY OTPHIIATEIEHBIX 3JICMCHTOB MAaCCHBA;
a MIPOU3BEACHUE PIIEMEHTOB MacCHBa, PACIIONIOKEHHBIX MEXy MAKCHMAThHBIM 1 MUHIMAIBHBIM SJIEMEHTAMHU.



YHopsa04uTh AIEMEHTHI MaCCHBA 110 BO3PACTAHUIO.

Bapuanr 2

B onHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHCIIUTD:

MIPOMU3BEICHHUE TIOIOKUTENBHBIX 3JIEMEHTOB MAaCCHBa,;

CYMMY 3JIEMEHTOB MacCCHBa, PACIIONI0KEHHBIX 10 MUHUMAIbHOTO JIEMEHTA.

YHopsAno4uTe IO BO3PACTaHUIO OTAENBHO 3JEMEHTHI, CTOSIME Ha YETHBIX MECTAaX, M JIEMEHTHI, CTOSILIUE Ha

HCYCTHBIX MCCTax.

Bapuanr 3

B oiHOMEpHOM MacCHBE, COCTOSIIEM M3 N IENOYUCICHHBIX YIEMEHTOB, BBIYHUCIIUTD:

MPOU3BEICHUE IICMEHTOB MAaCCUBA C YETHBIMU HOMEPAMHU;

CyMMy OJICMCHTOB MaCCHBa, pacIioJIOKCHHBIX MC)K}Iy MEPBLIM U MOCICIHUM HYJICBBIMHA 3JICMCHTaAMU.
[IpeoOpa3zoBaTh MAaCCHB TaKUM 00pa30M, YTOOBI CHaYasIa Pacloiarajiich BCe MOIOKUTEIbHBIC SJIEMEHTHI, & TIOTOM

— BCE OTpHULATEIbHBIE (AIEMEHTHI, PABHBIE HYIIO, CYUTATh MOJOKUTEIHHBIMH).

Bapuanr 4

B onHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIECTBEHHBIX 3JIEMEHTOB, BEIYUCIINTD:

CYMMY 3JIEMEHTOB MAaCCHBa C HEYETHBIMH HOMEPAMH;

CYMMY 3JIEMEHTOB MacCHBa, PACIIOJIOKEHHBIX MEXIY NEPBbIM U MTOCIEAHUM OTPHLIATEIbHBIMH 3JIEMEHTAMU.
C>kaTh MaccuB, yJalluB U3 HETO BCE 3JIEMEHTHI, MOy Ib KOTOPBIX HE MPEBBIIIACT CANHHUILY.
OcBoOouBIINECS B KOHIIE MACCHBA JIEMEHTHI 3alIOJTHUTh HYIISIMH.

Bapmuanr 5

B onHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBEHHBIX AJIEMEHTOB, BEIYUCIINTD:

MaKCHMAJIbHBIA 3JIEMEHT MacCHBa;

CYMMY 3JIEMEHTOB MacCCHBa, PACIIOJIOKEHHBIX JIO TIOCITIEJHETO ITOJIOKUTEIFHOTO 3IEMEHTA.

CxaTh MaccuB, yHalMB M3 HEro BCE OJIIEMEHTBI, MOMYJTh KOTOPBIX HaXOAWTCI B wuHTepBane [a, D].

OCBO6OI[I/IBI_HI/I6CH B KOHII€ MaCCHUBa 3JIEMEHTHI 3alI0OJTHUTH HYJISIMHU.

Bapuanr 6

B omHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHUCIUTD:

MUHHMMAJIBHBIHA 3JIEMEHT MacCHBa;

CYMMY 3JIEMEHTOB MaCCHBA, PAaCHIOJIOKEHHBIX MEKY TIEPBBIM H IIOCIEAHHM ITOJIOKUTEINEHBIMHU JIEMEHTaMU.
IIpeoOpa3oBaTh MacCHB TaKUM 0Opa3oM, YTOOBI CHavaja pacloyiaralvuch BCE AJIEMEHTHI, paBHBIE HYIIO, a TIOTOM

— BCC OCTAJIbHBIC.

Bapuanr 7

B OAHOMEPHOM MACCHUBE, COCTOALIEM M3 N [IEJOYUCIICHHBIX DJIEMEHTOB, BEIUNCINUTD:

HOMEp MAaKCUMAaJIbHOTO 3JIEMEHTa MacCUBa;

IPOU3BEACHUE DIIEMEHTOB MacCUBa, PACIIOIOKEHHBIX MEX/Y IEPBBIM U BTOPBIM HYJIEBBIMU JJIEMEHTAMU.
[IpeobpaszoBarh MaccuB TakKUM 0Opa3oM, YTOOBI B IEPBOH €TO ITOJIOBUHE PACIIONIATINCH JIEMEHTHI, CTOSIBIIUE B

HCYCTHBIX IMO3HUIHUAX, a4 BO BTOpOﬁ IIOJIOBUHE — 3JICMCHTEI, CTOSABIIXEC B YCTHBIX IMO3UIHAX.

Bapuanr 8

B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX HJIEMEHTOB, BEIYHUCIIHUTH!

HOMep MHHUMAIILHOTO 3JIEMEHTa MacCHBa;

CYMMY 3JIEMEHTOB MacCCHBa, PaCHOJIOKEHHBIX MEXIY IEPBBIM U BTOPBIM OTPHUIATENIbHBIMU 3JIEMEHTaMHU.
IIpeobpa3oBaTh MaccUB TakMM 00pa3oM, YTOOBI CHayajga PacloNarajuch BCE HIIEMEHTHI, MOIYJIb KOTOPBIX He

IMMPEBLIMIACT €AMHHUIY, a4 IOTOM — BCC OCTAJIbHBIC.

Bapuanr 9

B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYMCIIUTE!

MaKCUMAIBHBIIA 10 MOIYITIO 3JIEMEHT MacCHBa;

CYMMY 3JIEMEHTOB MacCHBa, PaCHOJIOKEHHBIX MEXIY IMEPBBIM U BTOPBIM IOJIOKUTEILHBIMH 3JIEMEHTaMH.
IIpeoOpa3oBaTh MacCUB TaKUM 00pa30M, YTOOBI 3JTEMEHTHI, paBHBIE HYIIIO, PAacIIONarajich OCIE BCEX OCTANIbHBIX.
Bapuant 10

B onmHOMEpHOM MaccuBe, COCTOSAIIEM M3 N IETOYUCICHHBIX 3JIEMEHTOB, BBIYHCIUTD:

MUHHMAIIBHBIA IO MOJTYITIO JIEMEHT MacCHBa;

CYyMMY MOJyJIEH 3JIEMEHTOB MacCHBa, PacIlOI0KEHHbIX IT0CIIe IEPBOTO IEMEHTA, PABHOTO HYIIIO.



Hpeo6pa30BaTL MacCCHUB TaKHM 06pa30M, 4TOOBI B HepBOﬁ €Ir0 MOJIOBUHE pacCIiojiaraiuCb 3JIEMCHTBI, CTOSIBIINC B
YECTHBIX ITIO3HUIIUAX, a BO BTOpOﬁ ITOJIOBHUHE — 3JICMCHTBI, CTOABIINE B HCYCTHBIX ITO3HIINUAX.

Bapuanr 11
B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBEHHBIX SJIEMEHTOB, BEIYMCIIUTE!
a HOMeEp MHUHUMAJIBHOTO 110 MOJIYJTIO 3JIEMEHTa MacCUBa;
a CYyMMY MOJyJI€H 2JIEMEHTOB MacCHBa, PACIOIOKEHHBIX II0CIIE IEPBOrO OTPULIATENBHOIO HJIEMEHTA.

Cxatb MacCuB, yJaJIMB HW3 HCEro BCC JJIEMCHTbLI, BCIMYMHA KOTOPBLIX HAXOAUTCA B HWHTCPBAJIC [a, b]
OCBO6OI[I/IBH.II/ICCH B KOHII€ MaCCHBa DJIEMEHTHI 3alI0OJTHUTH HYJISIMH.

Bapuanr 12
B oHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEMICCTBEHHBIX JIEMEHTOB, BEIYUCIUTS!
a HOMEp MaKCUMAaJILHOTO 110 MOAYJIIO 3JIEMEHTa MacCHBa,;
a CYMMY 3JIEMEHTOB MACCHBA, PacOJIOKEHHBIX MOCIIE IEPBOr0 MOJI0KUTEIBLHOTO 3IEMEHTA.

[IpeoOpa3zoBaTh MacCHB TakKUM OOpa3oM, YTOOBI CHAyYala PACIONIarajuch BCE DJIEMEHTHI, IIeas 4acThb KOTOPBIX
JIOXKUT B uHTEpBaie [a,b], a moToM — Bce ocTaibHBbIE.
Bapuant 13
B 01HOMEpHOM MacCHBE, COCTOSIIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BHIYHUCIIUTD:
a KOJIMYECTBO JIEMEHTOB MAacCHBa, JIGKAIIMX B Auana3one ot A o B;
a CYMMY 3JIEMEHTOB MaCCHBa, PACIOJIOKEHHBIX [TOCIIe MAKCUMAIILHOTO AJIEMEHTA.
YHopsiioYnuTh 3IEMEHTHI MACCHBA MO YOBIBAHUIO MOJTYJICH.
Bapuant 14
B o1HOMEPHOM MacCHBE, COCTOSIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHUCIIUTD:
a KOJIMYECTBO DJIEMEHTOB MAaCCHUBA, PaBHBIX HYIIIO;
a CYMMY 3JIEMEHTOB MACCHBa, PACIOJIOKEHHBIX [TOCIIe MUHUMAIBHOTO AIIEMEHTA.
YHopsaoYuTh 3IEMEHTHI MACCHMBA IO BO3PACTAHUIO MOIYJIEH.
Bapuanr 15
B 01HOMEpPHOM MacCHBE, COCTOSIIIEM K3 N BEIECTBEHHBIX 3JIEMEHTOB, BHIUNCIIUTS:
a KOJIMYECTBO 3JIEMEHTOB MaccuBa, 6ospmux C;
a MPOU3BEICHUE PIIEMEHTOB MacCHBA, PACIIOIOKEHHBIX MOCIE MAKCUMAITLHOTO 10 MOJIYJTIO 3JIEMEHTA.
[MpeoOpa3oBaTh MAaCCHB TaKMM 00pa3oM, YTOOBI CHAYAIA PACIIONATAINCH BCE OTPUIIATENILHBIC JIEMEHTHI, 4 TOTOM
— BCE TOJIOXKUTENbHBIE (JIEMEHTHI, PABHBIC HYITIO, CYMTATh TIOJIOKUTEILHBIMH ).

Bapuanr 16
B onHOMEpHOM MaccuBe, COCTOSIIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIUTD:
a KOJIMYECTBO OTPHUIIATENbHBIX DJIEMEHTOB MACCHBA;
a CYMMY MOJYJIEH 3]IEMEHTOB MacCHBa, Pacloj0KEHHbIX [10CIIe MUHUMAIBHOT'O [0 MOAYIIO JJIEMEHTA.

3aMEHUTEL BCe OTpHULATCIbHBIC J3JICMCHTBI MACCHUBA HUX KBaJAparaMu W YIOPAAOYUTH 3JICMCHTBI MACCHUBa I10

BO3PACTaHUIO.
Bapuant 17
B ogHOMEpHOM MaccuBe, COCTOAIIEM U3 N LENOYNCICHHBIX JEMEHTOB, BEIYNCIIHTh:

a KOJIYECTBO HOJIOKUTETBHBIX IIEMEHTOB MAaCCUBA;

a CYMMY 3JIEMEHTOB MACCHBa, PacIOJIOKEHHBIX [OCIe OCTIEAHETO 3JIEMEHTa, PABHOTO HYIIIO.

Hpeo6pa30BaTL MaCCHUB TaKHUM 06pa30M, 4yTOOBI CHaYaja pacnoJraraJiuCb BCE 3JIECMCHTHI, 1I€J1ad YaCTb KOTOPBIX HE
IMMPEBLIMIACT €AMHHUIY, a4 IOTOM — BCC OCTAJIbHBIC.

Bapuanrt 18
B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBEHHBIX SJIEMEHTOB, BEIYMCIIUTE!
a KOJIYECTBO DIIEMEHTOB MaccHBa, MeHbIIHX C;
a CYMMY LIENTBIX YacTel 3JIEMEHTOB MacCHBa, PACIOI0KEHHBIX ITOCIIE MOCIIETHEr0 OTPUIATEIBHOTO dJIEMEeHTa.

IIpeoOpazoBaTh MacCHB TaKMM O0pa3oM, 4TOOBI CHAyala PACHOaraiiCh BCE SJIEMEHTBI, OTIHYAIOIIMECS OT
MakCcHUMaJILHOro He Oosiee ueM Ha 20%, a MOTOM — BCE OCTaILHEIE.

Bapuanr 19
B ogHOMEpHOM MaccuBe, COCTOSALIEM K3 N BEMECTBEHHBIX AJIEMEHTOB, BBIYHCIHUTE:
a MPOU3BEACHUE OTPULIATENBHBIX JIEMEHTOB MaCCHBA;
a CYMMY HOJIOXHTENbHBIX JIEMEHTOB MAaCCHBA, PACIION0KEHHBIX 0 MAaKCUMAJIBHOTO 3JIEMEHTA.

M3menuts MOPAAOK CICAOBAHUA 3JICMCHTOB B MACCUBE HA O6paTHBII7L



JlaGopatopHasi pabora 6. /[ByMepHbIe MacCUBBI
3ananmue.
Hana mnpsmoyronbHasg Marpuna. ONpenenuTs cpenHee apu(METHYeCKOe e JJIEMEHTOB M KOJIHYECTBO
TIOJIOKHUTEIBHBIX DJIEMEHTOB B KXKIOH CTPOKe.
Bapuanmul 3a0anuii:

Bapuanrt 1
JlaHa nenouncieHHas npsMOyroyipHas Marpuna. OnpenenuTs:

a KOJINYECTBO CTPOK, HE COAEPIKAIINX HU OJHOTO HYJEBOTO 3JIEMEHTA,;

a MaKCHMaJIbHOE U3 YHCENl, BCTPEUYAIONINXCS B 33JaHHON MaTpuIie 6osiee 0OJHOTO pasa.
Bapuanr 2

)laHa HEJIOYUCITICHHAs MPSAMOYTOJibHasE MaTpuia. OHpe)IenI/ITI) KOJIMYECTBO CTOJ'[6LIOB, HE COJACpKAIIUX HU OJHOI'O
HYJICBOT'O 3JIEMCHTA.

XapaKTepHCTHKOﬁ CTPOKH LIEJIOYMCIICHHOM MaTpulbl HA30BEM CYMMY €€ IIOJIOXKHUTCIbHBIX YCTHBIX 3JIEMCHTOB.
HGpeCTaBJ'IﬂH CTpPOKH BaﬂaHHOfI MaTpullbl, paCllOJOKUTb UX B COOTBCTCTBUU C POCTOM XapAKTCPUCTHUK.

Bapuanr 3
JlaHa nenouncineHHas OpsMoyroyibHas Marpuna. OnpenenuTs:
a KOJIMYECTBO CTOJIOLIOB, COJEPIKAIIMX XOTS OBl OMH HYJIEBOH JIEMEHT;
a HOMEp CTPOKH, B KOTOPOIl HAXOJUTCsI camasi JUIMHHAs CEPUs OJMHAKOBBIX JIEMEHTOB.
Bapuanr 4
Jlana nenouncnenHas kBagpaTHas Marpuna. OnpenennTs:
a MIPOU3BEACHUE PIIEMEHTOB B T€X CTPOKAX, KOTOPBIE HE COAEpKAT OTPULIATENbHBIX 3JIEMEHTOB;
a MaKCHUMYM CpE€U CyMM 3JIEMEHTOB AMAaroHajel, mapauleibHbIX ITIABHOM IUAroOHaIu MaTPULIBL.
Bapuanr 5
Jlana nenouncieHHas KBaapaTHas Marpuia. OnpeaennTs:
a CYMMY 3JIEMEHTOB B T€X CTOJIOIax, KOTOPhIE HE CO/IEpKaT OTPULIATEIbHBIX 3JIEMEHTOB;
a MUHHMYM CPEIH CYMM MOJYJIEH DJIEMEHTOB THaroHajeH, napajuieJbHbIX TTOO0YHOM J1aroHalld MaTpHIIbL.
Bapuanr 6
JlaHa nenouncieHHas npsiMOyroiipHas Marpuna. OnpenenuTs:
a CYMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPbIE COAEPKAT XOTs OBbI OZMH OTPUIATETBHBIN JICMEHT;
a HOMEpa CTPOK U CTOJIOIOB BCEX CEIVIOBBIX TOUEK MATPHIIHI.
INPUMEYAHUE
Marpuna A UMeeT CeIOBYIO TOUKY A;;,eciu A;; ABJISETCS MUHMMAIIbHBIM 3JIEMEHTOM B i-if CTPOKE M MAKCHMAJLHBIM — B
j-M cronbre.
Bapuanr 7

Jnst 3amaHHON MaTpHLBl pasMepoM 8 X 8 HalTH Takue K, mpu KOTOpbIX k-s CTpoKa MaTpHibl COBMaaaeT ¢ K-m
CTOJI0LIOM.

Haiiti cymMy 3JIEMEHTOB B T€X CTPOKaX, KOTOPBIE COAEPkKaT XOTs Obl OAMH OTPULATENIBHBIN S1€MEHT.

Bapuanr 8

XapakTepuCTHKOH CTONOIA IETOUYHNCICHHOW MaTpHIbl HA30BEM CyMMY MOAYJIEH €ro OTpHUIaTeNbHBIX HEeYEeTHBIX
aneMeHTOB. [lepecTaBisist CTONONBI 3aJaHHON MaTPHIIBI, PACIIONIOKHUTH UX B COOTBETCTBHU C POCTOM XapaKTEPUCTHK.

Haiitn cymMy 551IeMEHTOB B TeX CTOJIOIax, KOTOPBIE COJlepIKaT XOTS Obl OIMH OTPULIATENBHBIN 3JIEMEHT.

Bapuanr 9

Cocensamu snmeMeHTa A;; B MaTpUIe HA30BeM JMeMEHTHI Ay, tne i —1<k<i+1,j—-1<I1<j+1,(kl)#
(i,J). Onepanus criaxuBaHusi MaTPUIIBL TA€T HOBYIO MATPHILy TOTO K€ pa3Mepa, KaXIblii AIEMEHT KOTOPOH Mmojydaercs
KaK cpemHee apH(METHYECKOE HMEIOIINXCS COCEelel COOTBETCTBYIOIIETO 3JIEMEHTa HMCXOMHOM Marpuilsl. [locTponTs
Pe3yabTaT CrIIKHBAHUS 3aJaHHON BEIIECTBEHHOM MaTpHiibl pazmepom 10 X 10.

B criaxxeHHO# MaTpuIle HATH CyMMY MOJTyJIel 3JIEMEHTOB, PACIIONIOKEHHBIX HHMYKE TIIaBHOW JIMaroHay.

Bapuant 10

DJeMEeHT MaTpuIbl Ha3bIBaeTCs JOKAIBHBIM MHHUMYMOM, €CIIH OH CTPOTO MEHBIIE BCEX MMEIOIUXCS y HEro
cocenell (ompeneneHne COCEOHMX 3JEMEHTOB cM. B BapuaHTe 9). IlomcumraTh KOMMYECTBO JIOKAIBHBIX MHHHMYMOB
3agaHHOM MaTpuisl pazmepom 10 X 10.



Haiitn cymmy Mozaynelt 371€eMEHTOB, PACIOTI0KEHHBIX BBIIIE NIABHON AUArOHAIH.

Bapuant 11

Kosdpdummentsl cucteMpl NTHHEHHBIX ypaBHEHWI 3aJaHBl B BHAE MNPAMOYroNbHOM Marpumbl. C MOMOIIBIO
JIOITYCTUMBIX IIPE0Opa30BaHUil MPUBECTH CUCTEMY K TPEYrOJILHOMY BHIY.

Haiitn xonmuecTBO CTpOK, cpeaHee apu(hMeTHIECKOe SIEMEHTOB KOTOPBIX MEHBIIE 33/IaHHON BEJTMYHMHEL.

Bapuant 12

YIIOTHUTH 33JJTaHHYIO MaTPUILy, YAAJIsIsl U3 Hee CTPOKH U CTOJIOIIbI, 3alI0JTHEHHbIE HYIISIMH.

Hatiti HOMEp TIepBO# U3 CTPOK, COMEPIKAIITNX XOTSI OBI OJTMH TTOJIOKATEIFHBIN SJICMEHT.

Bapuanr 13

OcymiecTBUTh IUKIMYECKUH CIIBUT 3JIEMEHTOB HPSAMOYTOJIBHON MaTpuIsl Ha N 3JIEMEHTOB BIPaBO WJIM BHU3 (B
3aBUCHMOCTH OT BBEJICHHOTO PEXXHMMa), N MOXKET ObITh OOJIBIIE KOJIMYECTBA HJIEMEHTOB B CTPOKE MIJIH CTOJIOIIE.

Bapuant 14

OcylIecTBUTh UKJINYECKUI CIBHUT 3JIEMEHTOB KBaJpaTHON MaTpullbl pasMepom M X N BopaBo Ha k ajeMeHTOB
TaKUM OOpa3oM: JJIEMEHTHI IIEPBOH CTPOKH CIBHTAIOTCS B IOCIEAHMH CTOJOEI CBEpXY BHHU3, M3 HEr0 — B IOCICIHIOI
CTPOKY CIIpaBa HajJeBO, U3 HEe — B IEPBbIA CTONOEL] CHU3Y BBEpPX, U3 HET0 — B IMEPBYIO CTPOKY; U OCTaJIbHBIX
3JIEMEHTOB — aHAJIOTHYHO.

Bapuant 15

Jlana nenmourcieHHas psiMOyroiibHast Marpuia. OnpenenuTs HoMep NePBOTo U3 CTONOIOB, COAEPIKAIIMX XOTS OBl
OJIUH HYJIEBOU JIEMEHT.

XapakTepUCTUKON CTPOKHU IIETOYMCICHHOW MAaTpHIBI HA30BEM CYMMY €€ OTPHIIATENbHBIX YETHBIX JIEMEHTOB.
[lepecraBinsist CTPOKH 33JlaHHON MaTPHUIIBI, PACIIONOKHUTh UX B COOTBETCTBUH C YOBIBAHHEM XapaKTEPHUCTHK.

Bapuanr 16

YHopsAno4uTs CTPOKM LEIOYUCIEHHON NPSIMOYTOJIBHONM MATpPHIBI 1O BO3PACTAHUIO KOJIMYECTBA OJMHAKOBBIX
3JIEMEHTOB B Ka)XKJIOH CTPOKE.

Haiit HOMep mepBOro U3 CTONONOB, HE COAEPIKAIUX HH OJJHOTO OTPUIATEILHOTO JIEMEHTA.

Bapuanr 17

[Tyrem mepecTaHOBKH 3JIEMEHTOB KBaJPATHOW BEIECTBEHHON MAaTPHUIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMAITbHBIN
9JIEMEHT HAaXOJIJICS B JIEBOM BEPXHEM YTIIY, CISAYIOIIHUN MO BETMYWHE — B MO3UIHH (2, 2), CICAYIONIHIA 110 BEIMIHHE —
B mo3unud (3, 3) U T. A1, 3aII0JTHAB TaKMM 00pa30M BCIO TNIAaBHYIO AUAroHaib.

Haiitn HOMep nepBOM U3 CTPOK, HE COAEPKALLKUX HU OJHOTO MOJIOKUTEIBHOIO 3JIEMEHTA.

Bapuanr 18
[lana nenounciieHHas IpsiIMOyroyibHas MaTpuia. OnpenennTb:
a KOJIMYECTBO CTPOK, COZIEPIKAIINX XOTS ObI OIMH HYJICBOI JIEMEHT;
a HOMep CToJI011a, B KOTOPOM HaXOJUTCS camasi JUTMHHAsK CEPHs OJJMHAKOBBIX JIEMEHTOB.
Bapuanr 19
[laHa nenouncieHHas KBaaparTHas Marpuia. OnpeaenuTs:
a CYMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPbIE HE COAEPKAT OTPULIATENBHBIX 3IEMEHTOB;
a MHUHHMYM CPEIH CyMM 3JIEMEHTOB TaroHajleH, MapauleIbHbIX ITIaBHOW AUaroHaIl MaTPHLIbI.
Bapuant 20
Jlana nenourcieHHast IpsIMOyroiibHas Marpuna. OnpenenuTs:
a KOJIMYECTBO OTPULIATENILHBIX JIEMEHTOB B TEX CTPOKax, KOTOPBIE COJEPIKaT XOTs ObI OJIH HyJICBOI SJIEMEHT;
a HOMepa CTPOK U CTOJIOIOB BCEX CEINIOBBIX TOUCK MATPHIIBI.
NPUMEYAHHUE

Marpuiia A ¥MeeT CeIoBYI0 TOUKy A;jeciu A;; SBISETCS MMHMMAIbHBIM 3JIEMEHTOM B i-i cTpoke H

ijs
MaKCUMAIbHBIM — B j-M CTOJIOIIE.
JlaGoparopHas padora 7. CTpokn
3aganmne.
Hamucare mporpammy, KOTOpas CUYHMTBIBaCT TEKCT M3 (ailla M BBIBOAUT Ha HKPaH TOJBKO IPEIIOKECHUS,
cofieprKallre BBEJEHHOE C KJIaBUATYPHI CIIOBO.
Bapuanmut 3a0anuii:

Bapuanr 1



Hanmcars nmporpammy, KOTOpasi CYMTHIBAET U3 TEKCTOBOTO (aiiiia TpH NPEIUIOKEHNST ¥ BBIBOJUT MX B 0OpaTHOM
TOPSIZIKE.

Bapuanr 2

Hammcare mporpamMmy, KOTOpasi CUMTBIBaeT TEKCT M3 (ailia ¥ BHIBOAUT HA DKPaH NMPEIOKEHHUS, COIeprKallne
MaKCHMaJIbHOE KOJINYECTBO 3HAKOB MYHKTYAI[HH.

Bapuanr 3

Hanmcars nporpammy, KoTopas CUMTHIBAET TEKCT M3 (aiia M BBIBOJMUT HA DKPaH TOJBKO CTPOKH, COJEpIKallne
JIBY3HAa4YHbIC YHCIIA.

Bapuanr 4

Harmmmcate mporpammy, KoTOopas CUHMTHIBAaCT AHTIIMHACKUN TeKCT W3 (Qaiia W BBIBOAUT Ha DKpPaH CIIOBA,
HAUYMHAIOIIHNECS C TTIaCHBIX OYKB.

Bapuanr 5

Hanucats IporpaMmmy, KOTopast CiuTbIBa€T TEKCT U3 (baﬁna 1 BBIBOJUT €I'0 Ha 3KpaH, MCHA MECTaMU KaXKbIC IBa
COCE/IHHX CJIOBA.

Bapuanr 6

Hanmcarp mporpammy, KOTOpasi CUMTHIBaeT TEKCT M3 (pailla M BBIBOMMT HAa SKpaH TOJIBKO HPEJIOXKCHUS, HE
COZIepIKalllHe 3aMsAThIX.

Bapuanr 7

Hammcarps mporpamMmy, KOTopasi CYMTBIBAET TEKCT U3 (ailfia U ompenenseT, CKOJIbKO B HEM CJIOB, COCTOSIINX He
Goutee 4eM H3 YeTHIpeX OYKB.

Bapuanr 8

Hanmcarp mporpammy, KOTOpas CUMTBIBaeT TEKCT M3 (ailia M BBHIBOJUT HA JKpaH TOJIBKO IHUTATHI, TO €CTh
MIPETI0KEHHNS, 3aKJIFOUECHHBIE B KABBIUKH.

Bapuanr 9

Hamucare mporpammy, KOTOpas CUHMTHIBAET TEKCT M3 (ailla M BBIBOAWT HAa JKpaH TOJIBKO IPEITIOKEHUS,
COCTOSIIIUE U3 33JaHHOTO KOJIMYECTBA CJIOB.

Bapuant 10

Hanmcarp mporpaMmy, KoTopas CUMTHIBAET aHTIIMHCKUHA TEKCT W3 (aiyia ¥ BBHIBOAUT HAa HKPaH CIOBA TEKCTA,
HaYMHAIOIINECS U OKAaHYMBAIOIIKECS Ha TIaCHBIE OYKBBI.

Bapuanr 11

Hanmcars nmporpaMMy, KOTOpast CAMTBIBAET TEKCT U3 (paiiia M BRIBOJUT Ha SKPaH TOJBKO CTPOKH, HE COAEpIKaIHe
JBY3HaYHBIX YUCCII.

Bapuant 12

Hamucare mporpammy, KOoTopas CUMTBIBaeT TEKCT M3 (ailla M BBIBOAUT Ha HKPaH TOJBKO IPEMTOKECHHS,
HaYMHAIOIIHECS C TUPE, TIepe]] KOTOPBIM MOTYT HaXOJIUTHCS TOJIBKO MPOOETbHBIE CHMBOJIBI.

Bapuant 13

Hanmcarp mporpaMmy, KoTopas CUMTHIBACT aHITIMMCKWN TeKCT M3 (ailla M BBHIBOOWT €ro Ha 3KpaH, 3aMEHUB
HPOIHCHOI K)XIYIO MEPBYIO OYKBY CJIOB, HAUNHAIOIIUXCS C TIIaCHON OYKBBI.

Bapuant 14

Hamucares nporpammy, KOTopasi CYMTBIBAaeT TEKCT U3 (haiina U BRIBOAUT €r0 Ha dKpaH, 3aMeHuB udpsl o1 0 10 9
CIIOBAMH «HOJIbY, OJUHY, ..., «IEBITH», HAUMHAS KaXX/10€ IIPEUIOKEHUE C HOBOH CTPOKH.

Bapuanr 15

Hanmcarp mporpammy, KOTOpasi CUMTBHIBAET TEKCT W3 (ailyia, HaAXOAWUT caMoe JUIMHHOE CIIOBO M OIpEAeseT,
CKOJIbKO pa3 OHO BCTPETHUIIOCH B TEKCTE.

Bapuanr 16

Hanmcarp mporpamMMy, KOTOpasi CYMTHIBACT TEKCT M3 (aiia W BBIBOANT HA SKpaH CHayalla BOIIPOCHUTEIBHEIC, a
3aTeM BOCKJIMLATENbHBIE TPEIOKEHHS.

Bapuant 17

Hanmcarp mporpamMmy, KOTOpas CUMTBHIBACT TEKCT M3 (haija M BBIBOIUT €ro Ha JKpaH, IOCie KakIOro
MIPE/TIOKEHHS T00ABIIAs, CKOJIBKO Pa3 BCTPETHIIOCH B HEM BBEJCHHOE C KIIABHATYPHI CIOBO.

Bapuanr 18



Hamucare mporpamMmy, KOTOpasi CUMTHIBaeT TEKCT M3 (aiiia M BBHIBOAWUT HA SKPaH BCE €ro MPEIIOKCHUsS B
00paTHOM TOpSIIIKE.

Bapuanr 19

Hammcare mporpammy, KOTOpas CUMTBIBaeT TeKCT M3 (haiila M BBIBOAUT HA SKpaH CHayaja MpPEeIUIOKEHHS,
HAYMHAOIINECS ¢ ONHOOYKBEHHBIX CJIOB, 4 3aT€M BCE OCTANIBHEIE.

JlaGoparopHas padora 8. Kiiaccsl u onepanuu.

Kaxnprii paspabaTbiBaeMblil Ki1ace AOJDKEH, KaK MPAaBUIIO, COAEPXKATh CICAYIOIINE JIEMEHTHI: CKPBITHIC IO,
KOHCTPYKTOpBI C TapamMeTrpamMu W 0e3 mapaMeTpoB, METOIbI; CBOWCTBA, WHAEKCATOPHI; IEPETPYKCHHBIC OICpalny.
OYHKIIMOHAIBHEBIE AJIEMEHTHI KJIacca JOJDKHBI 00ecIieurnBaTh HENMPOTHBOPEUYHBHIHM, MONHBIA, MIHUMAIBHBIA U YIOOHBIHA
uHtepdeiic knacca. [Tpn BOSHUKHOBEHUHN OIIMOOK JIOJKHBI BRIOPACHIBATHCS UCKITFOUEHUSL.

B nporpamme J10JKHA BBITTOTHATHCS IPOBEPKA BCEX Pa3pabOTaHHbBIX DJIEMEHTOB Kilacca.
3ananue.

Onwmcare Kiacc ms pabOTHl ¢ OJHOMEPHBIM MAacCHBOM IIENbIX 4Hcell (BekTopoM). ObecneuuTs Cleayronme

BO3MOYHOCTH:

a 3aJlaHue TIPOU3BOJILHBIX LICNBIX TPAHUI] HHICKCOB IPU CO3IaHMH O0BEKTA;

a oOpalieHue K OTAEIbHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJa 3a IIPEeibl MacCHBa;

a BBIIIOJIHEHUE OIePalldii TOAJIEMEHTHOTO CIIOKEHHMS M BBIYMTAHUS MAacCHBOB C OJIMHAKOBBIMH TIPaHHIAMH
WHJEKCOB;

a BBITIOJIHEHUE OTIEpallii YMHOKEHUSI U JICJICHHS BCEX JIEMEHTOB MaCcCHBa Ha CKaIIAP;

a BBIBO/J] Ha 3KPaH 3JIEMEHTa MAcCHBA MO 33JaHHOMY HHACKCY U BCETO MacCHBa.

Hanucars nmporpaMmy, A€MOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 2JIEMEHTHI Kiacca.
Bapuanumur 3a0anuil:

Bapuanr 1

OmucaTh Kiacc «aHIJIO-PYCCKUH CIOBaphy», 00ECIeUNBAIOIINI BO3ZMOKHOCTh XpaHEHHsI HECKOJIIBKUX BapHaHTOB
nepeBofa Ul KaxJOoro cioBa. Peanns3oBaTh AOCTYI IO CTPOKOBOMY MHJIEKCY — aHIUIMKMCKOMY cnoBy. Obecredyutsb
BO3MOXKHOCTH BBIBOJIAa BCEX 3HAYEHHI CIIOB 0 33JaHHOMY TIpeHKCY.

Bapuanr 2

Omnmcare Ki1acc st paboTHl ¢ OMHOMEPHBIM MAacCHBOM CTPOK (PMKCHPOBAHHOW MTHHBL. OOECTICUNTD CIIEIYIOIIHe
BO3MO>KHOCTH:
3a1aHHe PON3BOJIBHBIX IIETBIX TPAHUI MHJIEKCOB IIPU CO3/IaHUU OOBEKTA,;
oOpaleHue K OTAENbHOI CTpOKe MaccuBa 10 HHIEKCY ¢ KOHTPOJIEM BBIXOJIa 3@ MpeJieIbl MacCUBa;
BBIIIOJIHEHHUE OIEePaLMil TOJIEMEHTHOTO CLETIEHHS IBYX MAacCHBOB C 00pa30BaHHEM HOBOI'O MacCHBa;
BBITIOJIHEHUE ONEPALMi CIUSHUS JBYX MacCHBOB C MCKIIIOUEHHEM ITOBTOPSIOLINXCS 3IEMEHTOB;

Oo000

BBIBO/J] Ha DKPaH 3JIEMEHTa MAcCHBA MO 33JaHHOMY HHACKCY U BCETO MacCHBA.
Hanucare mporpamMmy, AEMOHCTPUPYIOLLYIO BCE pa3paboTaHHbBIC 3JIEMEHTHI Kilacca.

Bapuanr 3

OmucaTh KJacC MHOTOWICHOB OT OAHOM MEepeMEHHOH, 3alaBaeMBIX CTENEHBI0 MHOTOYIEHa M MAacCHBOM
ko3 durrenToB. OOECIICUUTD CIIEMYIONINE BO3ZMOXKHOCTH:

BBIYMCIICHNE 3HaYeHUS] MHOTOUIEHA JJIsL 3alaHHOTO apTyMEHTa;

OTIepaIiK CJIOXKCHUsI, BRIYUTAHUS U YMHOKEHHUSI MHOTOUYJICHOB C TIOJTy4E€HHEM HOBOTO O0BEKTa-MHOTOUJICHA;
noJydeHne KodpQuIrenTa, 3aJaHHOTO 110 WHIIEKCY;

o000

BBIBOJI Ha KpaH ONMCAHUSI MHOTOUWJIEHA.
Hanmcars mporpammy, JEMOHCTPHUPYIOIIYIO BCE Pa3pabOTaHHBIE 3IEMEHTHI Kiacca.
Bapuanr 4
Omnmcare Kiacc, OOECIEUMBAIOIIMII TPENCTaBICHWE MATPHUIBI IPOW3BOJIBHOTO pasMepa C BO3MOXXHOCTBHIO
W3MEHEHHs YHCIla CTPOK W CTOJIOIIOB, BHIBOJIA HA DKPaH MOJIMATPHUIBI JIFOOOTO pa3Mepa M BCell MaTpUIbl, JOCTyNa I0
WHJIEKCaM K 3JIEMEHTY MaTpHIIbI.

Hanucars nporpaMmy, AeMOHCTPUPYIOLLYIO BCe pa3pabOTaHHbIE 3JEMEHTHI Kilacca.

Bapuanr 5

Omnwcare Kjacc Juis pabOTBl ¢ BOCBMEPHYHBIM YHCIIOM, XPAHSIIMMCS B BHAE CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPBI, CBOWCTBa, METO/IBI ¥ CIIEAYIOLINE ONepaIim:



olepayy MPUCBANBAHNS, PCATU3YIOLIHE 3HAUUMYIO CEMaHTHKY;
OIlepaliy CPaBHEHUS;

npeoOpa3oBaHue B AECSTHYHOE YHCIIO;

(hopMaTHbIit BEIBOJI;

o000

JOCTYII K 3aJJaHHOM Iu(pe unciia Mo UHAEKCY.
Hanucars nporpaMmy, A€MOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JIEMEHTHI Kiacca.
Bapuanr 6
Omnmcats Ki1ace «gomManasist onomuorexka». [IpenycMoTpeTs BO3MOKHOCTE paOOTHI € MTPOM3BOIBHBIM YHCIIOM KHHT,
MMOWCKA KHATH TI0 KaKOMY-THOO MPHU3HAKY (II0 aBTOPY, 110 TOY W3IAHUS WM KaTeropru), J00aBICHUS KHAT B OMOIHOTEKY,
yaaJeHns] KHUT U3 Hee, TOCTYIa K KHUTE TI0 HOMEpY.

Hanucats nporpammy, IeMOHCTPUPYIOILYIO BCE pa3padOTaHHbIE 3JTEMEHTHI Kiacca.

Bapuanr 7

Onwcarp KJacc «3anucHas KHWKKa». [IpeaycMOoTpeTh BO3MOXKHOCTD PabOThI C MPOU3BOIBHBIM YHCIIOM 3aIucei,
TIOWCKa 3aIHCH 110 KaKOMY-JI00 IpU3HaKy (HarpuMep, 1o GamMuiIng, 1ate poxIeHHs WX HoMepy TeaedoHa), 1o0aBIeHus
W yJlaJIeHus 3arnceil, COpPTUPOBKHY O (paMMIIMK M JOCTYIIA K 3aIIFCH 110 HOMEDY.

Hanmcars mporpammy, IEMOHCTPHUPYIOIIYIO BCE Pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 8

OmucaTh Kiacc «CTyleHdeckas TIpymma». IlpexycMoTpeTb BO3MOXKHOCTH pabOTHl C IEPEMEHHBIM YHCIOM
CTYAEHTOB, ITIOUCKA CTYJEHTA [0 KaKOMy-TH0O0 IpHU3HAKY (Harmpumep, o GaMuiInM, UMEHH, JAaTe POXKICHUs), J0OABICHUA
1 yJIaJIeHUs 3arnceil, COpPTHPOBKH 110 pa3HBIM IOJISIM, JIOCTYIIA K 3aIIFCH 110 HOMEDY.

Hanmcars mporpamMmy, IEMOHCTPHPYIOIIYIO BCE pa3padOTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 9

Onmcate Kiacc, pealu3yIONIMA THI JAHHBIX «BEIICCTBEHHas MaTpuma» W pabory ¢ HuMH. Kmacc nomkeH
peann3oBBIBaTh CIEAYIOINE OTIEPAH HaJl MaTPUIIAMHU:
CJIO’KEHUE, BBIYUTAHUE (KaK C APYrOH MaTpUILEH, Tak U C YUCIIOM);
KOMOHMHHPOBAHHBIE OTIEpaIliy pUCBanBaHus (+=, -=);
oriepaluy CpaBHEHHMsI Ha paBEeHCTBO/HEPABEHCTBO;
orepaluy BBIYMCIICHNsT 00OpaTHOW M TPAaHCIIOHUPOBAaHHOM MaTpPHUIIbI;

(I Wy Wy Wy

JIOCTYII K 3JIEMEHTY 0 UHJIEKCaM.

Hanmcars mporpammy, IEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuant 10

OmnucaTh Kiacc, pealu3yOIIUd THI JaHHBIX «BEIIECTBEHHas MaTpuia» u pabory ¢ HuMu. Kiacc momkeH
peann3oBbIBaTh CIACAYIOIINE ONIEPAIH HaJl MaTPUIIAMH:

YMHO)KEHHE, AeeHne (KaK Ha APYTyIo MaTpHIly, Tak U Ha YHCIIO);

KOMOWMHHMPOBAaHHBIC OTIEpalX IpUCcBanBaHus (*=, /=);

OTIEpaIIMIO BO3BEICHUS B CTEIICHB;

METO/IbI BBIYHCIICHHS ACTEPMUHAHTA U HOPMBI,

o000

JIOCTYII K 3JIEMEHTY IO UHJIEKCaM.

Hanmcats mporpammy, IEMOHCTPHUPYIOILYIO BCE Pa3pabOTaHHBIE 3IEMEHTHI Kiacca.

Bapuant 11

Onwmcare Kilacc, pealn3yIONINid THIl JTaHHBIX «BEUIECTBEHHas MaTpHuua» W paboTy ¢ HuMH. Kiace momkeH
peann30BBIBATh CIEAYIOLINE OTepallvi HaJl MaTpULIAMU:

a METONIBI, pEATH3YIOIIWe TMPOBEPKY THIA Marpuibl (KBagpaTHas, IHaroHaibHas, HyJeBas, CAWHUYHAs,
CHMMETpHYHAsA, BEPXHSSI TPEYTOJIbHAs, HY)KHSS TPEYTroiibHas);

a oIepanyy CpaBHEHH Ha paBEHCTBO/HEPaBEHCTBO;

a JIOCTYII K 3JIEMEHTY IO UHJIEKCaM.

Hanucats nporpaMmy, AeMOHCTPHUPYIOLLYIO BCe pa3pabOTaHHbBIE JIEMEHTHI Kilacca.

Bapuant 12

Onwucarh KJlacC «MHOXECTBO», TO3BOJISIIOIINIA BBITIONHATE OCHOBHBIE OIEpaluu: J00aBJIeHUE M YylalieHHne
3JIEMEHTa, TIepecedeHne, 00beTMHEHNE U Pa3HOCTh MHOXKECTB.

Hanmcars mporpammy, ZEMOHCTPHPYIOIIYIO BCE Pa3pabOTaHHBIE 3IEMEHTHI Kiacca.

Bapuant 13



Omnmcatp KJ1acc «IpeIMeTHBIN ykazaTelb». Kakaplii KOMITOHEHT yKa3aTressi COJIep)KUT CIIOBO M HOMEPA CTPAHHII,
Ha KOTOPBIX 3TO CJIOBO BeTpedaeTcsi. KonnuecTtBo HOMEPOB CTPaHUILI, OTHOCSIIIUXCS K OTHOMY CJIOBY, OT OJHOTO 0 JIECSITH.
IIpenycMoTpeTh BOZMOKHOCTE (hOPMUPOBAHNUS yKa3aTeNs ¢ KJIaBUaTyphl U U3 (aiiia, BEIBOAA YKA3aTelsl, BEIBOA HOMEPOB
CTpaHUII IJ1s1 33JaHHOTO CIIO0BA, yAATCHHUS JIEMEHTA U3 yKa3aTells.

Hanucars nporpaMmy, AeMOHCTPUPYIOLIYIO BCe pa3padOTaHHbIE 2JIEMEHTHI Kiacca.

Bapuant 14

Onwucarh KJlacC «aBTOCTOSIHKa» JJIsl XpaHEHWs cBeleHWH 00 aBToMoOWisix. Jlms kaxkmoro aBToMOOWMIIS
3alMCBIBAIOTCS TOCHOMEp, IIBET, (haMWIIMs BIAAENbIAa W MPH3HAK MPHUCYTCTBHS Ha cTossHKE. OOeCIednTh BO3MOXKHOCTD
MIONCKa ABTOMOOWIA MO pa3HbIM KPHUTEPHSM, BBIBOAA CHHCKA TPHUCYTCTBYIOUIMX W OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, OCTyNa K UMEIOILIMMCS CBEICHUSM 110 HOMEpPY MECTa.

Hanucats nporpammy, IeMOHCTPUPYIOILYIO BCE pa3padOTaHHbIE JIEMEHTHI Kilacca.

Bapuanr 15

OmnucaTh KJIace «KOJ0/a KapT», BKIIOYAIOIIMI 3aKPBITHIM MacCHB 3JIEMEHTOB Kilacca «kapTa». B kapre xpaHaTcs
MacTh U HoMmep. OGecnieunTs BO3MOXKHOCTHh BBIBOJA KapThl 10 HOMEPY, BBIBOAA BCEX KapT, MEpPEMEIINBAHUS KOJIOIBI U
BBIJIaYM BCEX KapT U3 KOJIOABI TOOANHOYKE U MO 6 IITYK B CIIy4aifHOM ITOPSKE.
Hanmcars nmporpammy, IEMOHCTPHPYIOILYIO BCe pa3padOTaHHBIE 3JIEMEHTHI KIIacCOB.
Bapuanr 16
Omnucatp Ki1acc «I10e3/», COAECPKalUi CIIeYIOIIe 3aKPbIThIE TTOJIA:
Ha3BaHUE MTyHKTa Ha3HAUEHMUS,;
HOMep 1oe3/1a (MOXKET cofiepKaTh OYKBBI M II(PHI);

0ooo

BpeMsI OTIIPABIECHHUS.
[IpemycMoTpeTh CBOMCTBA IS TIOJTyYEHHUSI COCTOSIHUS O0BEKTa.

OrmmcaTh Ki1ace «BOK3ajl», COAEPIKAIINIT 3aKPBITHII MaccuB 1oe3/10B. O0eceYnTh ClIeAYIOMNEe BO3MOKHOCTH:
BBIBOJ] MH(OPMAIIHH O TIOE3]Ie TI0 HOMEPY € ITOMOIIBIO HHIIEKCa,;

BBIBOJ] MH(OPMAIIMH O TI0e3aX, OTIIPABIISIONINXCS TTOCIIE BBEAEHHOTO C KJIABHATYPHI BPEMEHHU;
MeperpyKEHHYIO OIepaIIo CPAaBHEHN S, BBITTOJTHSIONIYIO CPABHEHNE BPEMEHH OTIPABIICHUS JBYX ITOE3]I0B;

o0 0Oo

BBIBOJ] HH(DOPMAIIHH O TI0e3/1aX, OTIPABIISIONIMXCS B 33IaHHBIN MYHKT Ha3HAYCHHUSI.
Hudopmanust  JommkHa OBITh  OTCOPTHPOBaHA IO BPEMEHH OTOpaBjieHus. Hamwucate mporpammy,
JEMOHCTPHUPYIOLIYIO BCe pa3paboTaHHbBIC JIEMEHTHI KIIaCCOB.

Bapuanr 17
Ormucarh KI1acC «TOBapy», COASPIKAINI CIEAYIONIHIE 3aKPBITHIE OIS
a Ha3BaHKE TOBAPA;
a Ha3BaHWE Mara3uHa, B KOTOPOM IIPOIAETCs TOBAp;
a CTOMMOCTH TOBapa B pyoIIsix.
[IpexycMoTpeTh CBOWCTBA IS TOJNYYCHHS COCTOSHUS O0BEKTA.
Ormucarh KI1acC «CKIa/», COJAEpKaInii 3aKPHIThIA MaccuB TOBapoB. OGECIICUUTD CIIENYIONINE BO3MOKHOCTH:
a BBIBOJI HH(OPMAIIMK O TOBAPE [0 HOMEPY C MOMOIIBIO HHICKCA;
a BBIBOJ Ha dKpaH HH(OpMAIKU O TOBape, Ha3BaHHE KOTOPOTO BBEACHO C KJIABHUATYPHI; €CJIH TAKUX TOBAPOB HET,
BBIJIaTh COOTBETCTBYIOLIEE COOOLICHHE;
a COPTHUPOBKY TOBAPOB 10 Ha3BAHHIO Mara3uHa, 10 HANMEHOBAHHUIO U M0 LICHE;
a MEePErpy>KEHHYIO OMEPAILUIO CIIOKEHHUS TOBAPOB, BHIMOIHSIONIYIO CIIOKEHHE UX IICH.

Hanmcats mporpammy, I€MOHCTPHPYIOIIYIO BCe pa3padOTaHHBIE SJIEMEHTHI KIIaCCOB.
Bapuanrt 18

Omnmcath KI1acc «CaMoJIeT», COAEPI AU CIIETYIOIINE 3aKPBITIC TTOJIA:

Ha3BaHUE MTyHKTA Ha3HAUEHMS,

LIECTU3HAYHBIN HOMEp pelica;

0oood

BpEMs OTHPABJICHU.

HpeL[YCMOTpeTI) CBOMCTBa JJI TOJTYUYC€HUSL COCTOSITHUSA 00BeKTA.

Onwmcarb  Kiacc «aspormopm», co;lep>1<au11/1171 SaKpLITLIﬁ MaccuB camoiietoB. OOecneunThb cJIeayromue
BO3MOKHOCTH:

a BBIBO/] I/IH(i)OpMaIII/II/I 0 CaMOJICTE IO HOMCPY pef/'lca C IOMOIIBIO MHACKCA,

a BBIBO/] I/IH(i)OpMaIII/II/I 0 CaMOJICTaXx, OTHPABJIAIOINXCA B TCUCHUE Yaca MOCJIIC BBEACHHOI'O C KJIaBUAaTypbl BDEMCHU,



a BBIBOJI MH(pOpMANINH O caMOJIeTaX, OTIPABIISIONINXCS B 33JaHHBIN ITYHKT Ha3HAUYCHHS;
a Heperpy>KeHHYIO OIepariio CPaBHEHUS, BBIITOJIHSIOIIYIO CPAaBHEHHE BPEMEHH OTIPABICHHS ABYX CaMOJICTOB.
Wudopmanust 1omkHa OBITh  OTCOPTUPOBAaHA IO BPEMEHH OTHpaBieHHs. Hamwmcate mporpammy,
JEMOHCTPHUPYIOLIYIO BCE pa3paboTaHHbIE JIEMEHTHI KIIaCCOB.
Bapuant 19
Onwcarp KJ1acc «3aruchy, CoJepKaliui cIeayIoIne 3aKpBIThIE OIS

a hamunus, uMs;
a HOMep TenedoHa,;
a JlaTa po>KICHUS (MacCUB M3 TPEX YHCEN).
I[MpemycMOTpETh CBOWCTBA LTS MIOTYIEHHUS COCTOSIHUSL OOBEKTA.
OmnucaTh KJacc <«3aluCHas KHIKKa», COJCPXKAallWil 3aKpbIThii MaccuB 3amuceil. OOecrmeunTs Cieyromme
BO3MOKHOCTH:
a BBIBOJ] Ha 9KpaH HH(GOPMAIIUHU O YeJIoBeKe, HOMep Tene(oHa KOTOPOTO BBEIEH C KIIaBHATYPHI; €CIH TaKOTO HET,
BBIZIATh Ha UCIUICH COOTBETCTBYIOLIEE COOOLICHHE;
a HIOKCK JIFOJICH, IEHb POXKICHHUS KOTOPBIX CETOJIHS WITH B 33/IaHHbIN CHb;
a TIOUMCK JIIOZICH, IeHb POXKICHHS KOTOPBIX Oy/eT Ha cleayoleit Herene;
a HOKCK JIFO/IeH, HoMep Tene)OHa KOTOPbIX HaUYMHACTCS Ha TPH 3aJaHHBIX LU(PHIL.

4.1.2. TectupoBaHue

Tema 1. Texnosorust paboTsl B BU3yalIbHOI cpese nporpammupoBanus. KommnonenTaas monens. ViHTepdeticHble
KOMIIOHEHTBI

Tema 2. O6paboTka TabnmuaHol nHpopmaruu. I'padrueckue Bo3amoxxHocTH cpensl Borland C++. Pabora ¢ daitmamu.
O6paboTka coObITHi. MBINIb U KIIaBHATypa

Tema 3. TexHOIOTHS MPOCSKTUPOBAHUS MPHIIOKEHIH. B3anMOICHCTBISIME MIPIIIOKESHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBokeHHE NPOTrPaMMHOTO IpoaAyKTa. [IpoekTHas 1esATenTbHOCTh

4.1.2.1. llopsinok npoBeaeHusl.

TecTupoBaHHe TPOXOJUT B IMUCBMEHHOW (hOpME WM C WCIIOJNB30BAHUEM KOMITBIOTEPHBIX CpenctB. OOydarommics
MOJTy4aeT OIpeAeNEHHOE KOJIMYECTBO TECTOBBIX 3aJaHuil. Ha BbIMonHeHne BbIAEISIETCS (UKCHUPOBAHHOE BpEMsl B
3aBHCUMOCTH OT KoJuuecTBa 3afaHui. OlieHKa BBICTABIIAETCS B 3aBHCHMOCTH OT INPOLIEHTAa MPABUIBHO BBITOJHEHHBIX
3amanuil. TecTHpoBaHHME TNPOBOJUTCS MO BapuaHTaM. B kaxaom Bapuante — 10 TecTOBBIX 3amaHui. 3a Kaxablid
NpaBIIBHBIN OTBET Hauucisiercs | 6amn. Mroro 3a TectipoBaHue CTYIEHT MOXeET 3apaboTath 10 10 6aymios.

Huoke npuBeieHbl IpUMEpHBIE 33/1aHus1. [10JHBIH OaHK TECTOBBIX 3a/laHUi XpaHHUTCs Ha Kadenpe.

4.1.2.2 Kpurepuu ouieHUBaHUsl

17-20 GayutoB craBuTcs, eciu o0y4aronuiics Habpan 86% MpaBUIIBHBIX OTBETOB U OoJiee.
14-16 GayutoB craBuTcs, eciu o0y4aronuiicss Habpan ot 71% 10 85 % NMpaBUIIBHBIX OTBETOB.
11-15 GamoB craBuTcs, ecnu obydarowmuiicss Habpai ot 56% 1o 70% mpaBHIBHBIX OTBETOB.
0-10 6amoB craBuTes, ecau oOyJarowuiics Habpan 55% NpaBUIIBHBIX OTBETOB U MCHEE.
4.1.2.3. CoaepxaHue OLEHOYHOTI'O CPeCTBA

3amanue 1:

COBOKYITHOCTB CPEJICTB, C MOMOIIBIO KOTOPBIX MPOTPAMMBI MMUIIYTCS, KOPPEKTUPYIOTCS, TIPE0OPa3yroTCs B MAIIHHHbBIC
KOJIbI, OTJIQXXKHBAIOTCS U 3aITYCKAIOTCS, HA3bIBAIOT

(OT™MeThTe OIMH NPaBUIIBbHBIIT BApHAHT OTBETA. )

Bapwuanr 1 o6onoukoii

Bapuant 2 nporpaMMHOI MOJENBIO

BapuaHsT 3 quHaMHUecKo# TUIaTPOPMOit

3ananue 2:

U3 mpuBeneHHBIX HIOKE 3anuced BeimenuTe GyHkimm CLR:

(Ot1BeT cunTaeTcs BEpHBIM, €CITH OTMEUYCHBI BCE MPABHIIbHBIC BAPUAHTHI OTBETOB. )
BapuanT 1 aByxmiaroBas KOMIHISAIINS

Bapwuanr 2 ynpaBneHne KoIoM

Bapuant 3 MoxuduKanus qJHHAMIIECKOH IaTGOpMBI

3amganue 3
[Ipunoxenne, HaXoAsAIIeeCs B IIPOIIECCE Pa3paObOTKH, Ha3bIBACTCS



(OrmeTbTE OMH NpaBUIGHEIN BapHaHT OTBETA.)
Bapuanr 1 npoextom

Bapuant 2 moxynem

BapuanTt 3 xoHTeliHEpoM

3aganue 4:

HaGop Tabnuil JaHHBIX, OMICHIBAIOIINX TO, YTO OMPEEICHO B MOAYJIEe, HOCUT Ha3BaHUE
(OrmeTbTE OMH NPaBUIIBHBIN BApHAHT OTBETA.)

BapuanTt 1 metananubie

Bapuant 2 KOMIUIEKCHBIE JaHHbIE

Bapwuant 3 monynpHBIE JaHHBIE

3aganue 5:

OCHOBHBIE YepTHl 00BEKTA OIPENEIIIOT
(OrmetbTe OMH NPaBUIIBHBIA BapHAaHT OTBETA.)
Bapuanr 1 kmaccel

Bapwuanr 2 arpuOyTsI

Bapuanrt 3 Tunst

3amanue 6:

OynKIMy, NperHa3HaYeHHbIe U1 00pabOTKH BHYTPEHHUX JTaHHBIX 00BEKTa JaHHOT'O Kiacca, HOCAT Ha3BaHHE
(O1™MeTpTE OUMH MPAaBUIHHBIN BApHAHT OTBETA.)

Bapuant 1 meronst

Bapuant 2 mapkepsr

Bapwuanrt 3 Tumst

3amanue 7:

CHeHI/IaJ'ILHLIe MOJIsI JaHHBIX, C MTOMOIIBIO KOTOPBIX, MOKHO YIIPAaBJIATH MOBCACHUCM 00BEKTOB JaHHOTI'O KJiacCa, HOCAT
Ha3BaHUC

(OtmeTbTE OMH NPaBUIBHBIN BApHAHT OTBETA.)
BapuanT 1 cBoiictBa

BapuanT 2 crierudukanuu

Bapuant 3 merozpl

3amanue &:

IlopoxneHHbIN KJIACC HOCUT Ha3BaHUE
(O1™meTbTE OMH MTPABUIHHBIN BApHAHT OTBETA.)
Bapuanr 1 pebenok

Bapuanr 2 cneacteue

Bapuant 3 noromok

3aganue 9:

COBOKYITHOCTh JIOIYCTUMBIX B A3BIKE CUMBOJIOB HOCUT Ha3BaHUE
(OrmeTbTE OOMH NPaBUIIBHBIA BapHAaHT OTBETA.)

BapuanTt 1 xoHTeliHEp

Bapuanr 2 andasut

BapuanT 3 metactpoky

3amanue 10:

K tumam manseix C++ clienyeT OTHECTH

(OtBet cunTaeTcs BEpHBIM, €CITH OTMEUEHBI BCE TIPABIIILHBIC BADHAHTHI OTBETOB. )
Bapmuant | pasmepHBIe TUITBI

Bapuant 2 MoxyIpHBIE THITBI

BapuanT 3 cCBUIOYHBIC THITBI

Bamanue 11:



CLR -3t0

(OrmeTbTE OOMH NPaBUIIBHBIA BapHAaHT OTBETA.)

Bapuanr 1 o0miesi3pikoBasi 00beKTHO-OPHEHTUPOBAHHAS CPeJia BHITTOTHEHUS
Bapuanr 2 nuHamudeckas miargopma oOpaTHON CBSI3H

Bapuanr 3 MeTo/ KOMILIEKCHON 00pabOTKH MO (PUKAIIMOHHBIX JaHHBIX

3aganue 12:

Crioco0 npezcTaBiIeHus JaHHBIX HOCUT Ha3BaHHE
(OrmeTbTeE OMH NPaBUIIBHBIN BApHAHT OTBETA.)
Bapmuanr 1 metox

Bapmuanr 2 Tumn

Bapwuant 3 mapknpoBka

3aganue 13:

K tumam npunoxennii .NET Framework cnenyer otHectn

(OtBer cunTaercst BepHBIM, €CJIM OTMEUYEHBI BCE IIPAaBHIIbLHBIE BADHAHTHI OTBETOB.)
Bapuant | KOHCONBHBIE IPHITOKECHUS

Bapuant 2 MakpoMeuitHbIE IPUITOKEHHS

Bapuant 3 Windows-nipunosxeHust

3amanue 14:

Kakum s3pikom siBnsercs C++?

(O1™meTbTE OUMH MPAaBUIHHBIN BApHAHT OTBETA.)
Bapuant | 005eKTHO-OpHEHTHPOBAHHBIM
Bapuanrt 2 anroputMu4ecKkuM

BapuanT 3 MOxyTbHO-OpPHEHTHPOBAHHBIM

3aganue 15:

[Mpu komnunsanuu IL-xona B mamuuaebi kKo7 CLR BhIMONHSIET
(OrmeTbTeE OMH NPaBUIIBHBIN BApHAHT OTBETA.)

Bapuanr 1 unentudukanmro

BapuanT 2 ayreHTH(UKAIIIO

BapwuanT 3 Bepudukanmio

3amannel 6:

Kakue tunsl ¢aitnoB MoryT ObITh onucaHnsl B 3arooBke PE32?

(OtBer cunTaercst BEpHbIM, €CJIM OTMEUEHBI BCE IIPAaBUIIbHBIC BAPHAHTHI OTBETOB.)
Bapuanr 1 CSW

Bapuant 2 DLL

Bapuant 3 GUI

3aganuel 7:

K 6a30BbIM MOHATHAM 00BEKTHO-OPHEHTHPOBAHHOTO IIPOTPAMMHUPOBAHHS CIIETyeT OTHECTH
(OtBer cunTaercsi BEpHBIM, €CJIH OTMEUYEHBI BCE IIPAaBHIILHBIC BApHAHTHI OTBETOB.)
Bapmnanr 1 xnace

Bapuant 2 unkancynsnuio

Bapmuanr 3 momynb

3amannel§:

MHOkeCTBO 00BEKTOB C OJTMHAKOBBIMH aTPHOYTaMH 1 TIOBEICHUEM HOCHT HAa3BaHHE
(Ot™meTbTE OVH MPABUIHHBIN BAPHAHT OTBETA.)

Bapmuanr 1 xmace

Bapwuant 2 monyns

Bapwuant 3 koHTeiHED

3amannel9:



C MEXaHHU3MOM BHPTYaITbHBIX METOJOB CBSI3BIBAIOTCS TIOHATHS

(OtBeT cunTaeTcs BEpHBIM, €CITH OTMEUCHBI BCE TPABIIILHBIC BAPUAHTHI OTBETOB. )
BapuanT 1 unkancynsaiuu

Bapuanr 2 nommdponusma

BapwuanTt 3 nonumopduzma

3ananue20:

K nporpammHBIM 371eMeHTaM si3bika C++ clieyeT OTHECTH

(OtBer cunTaercsi BEpHBIM, €CJIM OTMEUCHBI BCE MPaBHIIbHBIE BAPUAHTHI OTBETOB.)
Bapuanr 1 meTku

Bapwuant 2 knacce

Bapwuanrt 3 Tumst

3amanue:21

CrtpykTypa, UCIIONIb3yeMast JUI1 XPaHEHUs 3JIEMEHTOB 10 IPHHLUILY: IIEPBBIM IPHUILIEN - IOCIEIHUM yIIEN, HOCUT
Ha3BaHHE

(OrmetbTe OMH NPaBUIIBHBIA BapHaHT OTBETA.)

Bapuanr 1 ctex

Bapuanr 2 moxyns

Bapuanr 3 xoHTeliHep

IpaBunsusle otBersl: 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/1p1, KOTOPBIE TIO3BOJISIOT BHIYMCIISTH 3HAYSHUS] MaTEMAaTHIECKUX (QYHKIIUH, COJEPKUT KIIacc
(OrmeTbTE OMH NPaBUIBHBINA BApHAHT OTBETA.)

Bapuanr 1 Math

Bapuanr 2 Object

BapuanTt 3 Scop

3ananue2:

Ecnu MeTo/1 He BO3BpalllaeT HUKAKOTO 3HAYEHUs!, HEOOXOAMMO yKa3aTh THII
(O1™MeTbTE OMH MPABUILHBIN BapHAHT OTBETA.)

Bapwuanr 1 void

Bapwuanr 2 self

Bapwuant 3 parent

3aganue3:

Oneparop nepenaun yrnpasieHust C++ HOCUT Ha3BaHUE
(OrmetbTe OMH NPaBUIIBHBIA BapHAaHT OTBETA.)
Bapuanr 1 return

Bapwuant 2 depend

Bapwuanr 3 continue

3ananues:

Hcnonb30BaHNe HECKOIBKUX METOJIOB C OAHUM U TEM K€ UIMEHEM, HO PA3IUYHBIMU TUIIaMU U KOJIMYECTBOM ITapaMeTPOB
Ha3bIBaeTCA

(OtmeTbTE OMH NPaBUIBHBIN BapHAaHT OTBETA.)

BapuanTt 1 neperpyskoif MeToz0B

Bapuant 2 umnukarnyeid METon0B

BapwuanT 3 muxnorpaMMoil MeToz0B

3amanues:

CoOTHOIIICHHE MEXKIY WICHAMH MOCIIE0BATENILHOCTH, B KOTOPOM KaXK/IBIH CIIEIYIOIIUIA WICH BRIPaXKaeTCs 4epes3
HECKOJIBKO MPEIbIIYIINX, HOCHT Ha3BaHHE

(OrmetbTe OMH MPaBUIIBHBIA BApHAHT OTBETA.)

Bapwuant | nerepMuHupOBaHHOE

Bapwuanr 2 pexyppeHTHOE



BapuanT 3 uMIiIMKamoHHoOe

3amanueb:

MecTo XpaHEeHUs TOYEK BO3BpaTa Ha3bIBACTCS
(O1™MeTpTE OVH MPABUIHHBIN BApHAHT OTBETA.)
Bapmuanr | cTtekoM Bo3Bpara

Bapmuanrt 2 cTtekoM 3HaUeHUi

BapuanT 3 cTekoM BEI30BOB

3amanue’:

OOBEKT, TeHepUpYIoNINi HHGOOPMAITHIO O "HEOOBIYHOM IPOTPAMMHOM IPOHMCIISCCTBUH, HOCUT Ha3BaHUE
(OrmetbTe OMH NPaBUIIBHBIA BapHaHT OTBETA.)

Bapwuanr | uckmoueHue

Bapwuant 2 Tepmunan

Bapwuant 3 xoHTelHED

3aganues:

Ecnu nonp3oBarens BB BMECTO YHCIIA CTPOKY, TO BOSHUKAET
(OrmetbTe OMH NPaBUIIBHBIA BapHAaHT OTBETA.)

BapmuanTt 1 ommubounas cutyanus

BapmuanT 2 ommbka B mporpamme

BapuanT 3 ucKimoYnTeNnbHas CUTYalnsA

3amanne9:

B C++ uckitoueHus IpeacTaBIsoTCs]
(O1™MeTpTE OVH MPAaBUIHHBIN BApHAHT OTBETA.)
Bapuant | metogamu

Bapwuanrt 2 kinaccamu

Bapuant 3 o6pexTaMu

3amannelO:

JIro060i1 K0T, KOTOPHIH TOIDKEH OBITH 00S3aTEIFHO BHIIIONHEH MPH BBIXOIE U3 OJIOKa try, IToMemaercs: B 670K
(Ot™MeTbTE OWH MTPABUIIHHBIN BApHAHT OTBETA.)

Bapmasnr 1 return

Bapmuanr 2 catch

Bapmuanr 3 finally

Bamanuel 1:

Oneparop checked Mmosxer mpoBepsTh

(OTBCT CYUTACTCA BEPHBIM, €CJIM OTMEUYCHBI BCC MTPABUJIbHBIC BAPUAHTHI OTBCTOB.)
Bapuanr 1 010k HHCTpYKIIUiA

BapuaHT 2 KOHKpETHOE BBIpO)KCHHUE

Bapuant 3 meTox co3nanus kiacca

Bamanuel?2:

MOHO J11 OJJMH try-0JIOK BIOKHUTh B IPYyroii?
(O1™meTpTE OUMH MPAaBUIHHBIN BApHAHT OTBETA.)
Bapmanr 1 Her, HETB34

Bapmant 2 Tonpko B Tene System

Bapmuanrt 3 ga, MoXHO

3amannel3:

QDyHKIMOHAIBHBIN 3JIEMEHT KJlacca, KOTOPBIH peann3yeT BEIYMCICHHS, HOCUT Ha3BaHHE
(OtmeTbTE OMH NPaBUIBHBIN BapHAaHT OTBETA.)

BapuanTt 1 meron

BapuanT 2 mapkep

BapuanT 3 cBoiicTBO

3ananuel 4:

[leperpy3ka METOAOB SIBIAETCS MIPOSBICHUEM
(O1™MeTbTE OMH MPAaBUIBHBIN BapHaHT OTBETA.)
Bapuant 1 unkancymsiuun

BapuanTt 2 nonumopdusma



Bapuant 3 uMmiukanuu

3amanuels:

B kaxoif pekypcun MeTo[] BRI3BIBAET ce0sl B KauecTBE BCIIOMOTATEIRHOTO Yepe3 APYyroi BCIOMOTaTebHBIA METOA?
(Ot™MeTpTE OWH MPABUIHHBIN BApHAHT OTBETA.)

Bapuant | B auHAMIYECKOM

Bapuanrt 2 B KOCBeHHOM

Bapmuanrt 3 B craTiueckoit

3amannel 6:

OOBEKT, TeHepUpYIoNINi HHGOOPMAITHIO O "HEOOBIYHOM IPOTPAMMHOM IPOHMCIISCCTBUH, HOCUT Ha3BaHUE
(OrmetbTe OMH NPaBUIIBHBIA BapHaHT OTBETA.)

Bapwuanr | uckmoueHue

Bapwuant 2 Tepmunan

Bapwuant 3 xoHTelHED

3ananuel 7:

K uckirounTensHbIM CUTyalusiM CIIEAYeT OTHECTH

(OtBer cunTaercst BEpHBIM, €CJIM OTMEUYEHBI BCE IIPAaBHIIbHBIC BApHAHTHI OTBETOB.)
Bapuant 1 BBoz IojIp30BaTENEM BMECTO YHCIIA CTPOKH

BapuaHT 2 HexBaTKy IOCTYIHOM MaMSITH

BapuanT 3 mOnbITKY OTKPBITh HECYILIECTBYIOIINH (aiin

3amannel:

B kakoM npocTtpaHcTBe NMeH ornpeneneH kiacc Exception?
(O1™MeTpTE OVH MPAaBUIHHBIN BApHAHT OTBETA.)

Bapmuanr 1 Detect

Bapuant 2 Main

Bapmuanr 3 System

3amannel9:

Yupaenerne 00paboTKo UCKIFOUeHNH B C++ OCHOBBIBASTCS HAa UCIIOIB30BaHUH OIlepaTopa
(Ot™MeTbTE OVH MTPABUIIHHBIN BApHAHT OTBETA.)

Bapmuanr 1 get

Bapmuanr 2 try

Bapwuanr 3 break

Bamanne20:

Kakas dpopma onepatopa unchecked mo3posisier HTHOPUPOBATh MEPENOTHEHUE TS 33JAHHOTO BBIPAKCHUS?
(O1™MeTbTE OMH MPABUILHBIN BapHAHT OTBETA.)

BapuanT 1 KoHCTpyKTHBHAS

Bapmnant 2 oneparopHas

Bapmnant 3 monynpHas

Bamanue?l:

K cocraBnsiomumm 9acTsaM CIMCKa IapaMeTpoB METOa CIEAyeT OTHECTH

(O1BeT cunTaercs BEpHBIM, €CIIM OTMEUEHBI BCE IPABHIIbHbIC BApUAHTHI OTBETOB.)
BapuanT 1 Tvn ganHBIX

Bapwuant 2 meron

Bapmuant 3 unentudukarop

3amanne2?:

[Ipu nepenave mapamerpa Mo 3HAYCHUIO METOJ MOTyJaeT
(OtmeTbTE OMH NPaBUIBHBIN BapHAaHT OTBETA.)
BapuanTt 1 peruinku napamerpos

BapuanT 2 Mmoaynu napameTpoB

BapuanT 3 xonuu mapameTpoB

3aganune23:

Jns reHepaiiiii HCKIIOYEHUS POTPaMMUICTOM HCIONb3YyeTCs ONepaTop
(O1™MeTbTE OMH MPABUILHBIN BApHAHT OTBETA.)

Bapuant 1 depend

BapuanT 2 throw



BapuanT 3 conclude

[paBuneHbIC 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-
2,21-1,22-2 23-1

4.2. OuieHOYHBbIE CPEACTBA NPOMEKYTOYHOM aTTEeCTALUHA

[lo mucnuIUIHE MPEryCMOTPeH JK3aMeH. DK3aMEH MPOXOAWUT IO OwieraM. B KaxaoMm Owiiere OAMH TEOPETHYCCKHMA
BOTIPOC M OJHO MPAaKTHYECKOE 3a7aHue. JK3aMEH IMPOBOJUTCS B YCTHOW / MHCBMEHHOM M KOMIBIOTEPHOH (Hopme.
OrieHHUBaeTCs BIAJICHUE MaTepHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NMPHMEHSATh HY)KHBIC 3HAHUS, HABBIKH U
YMEHUS TPU aHAIHM3€ TPOOJIEMHBIX CUTYAIIUI U PEIICHUN PAKTUYCCKUX 3aJaHUH.

4.2.1. YcTHBII WM MHCHbMEHHBII 0TBET HA BOINPOC

4.2.1.1. Ilopsaaok npoBeeHus.

[IpomexxyrouHast arTecTanus HalelieHa Ha KOMIUIEKCHYIO TPOBEPKY OCBOCHHS TUCHHUILTHHBI. OOydaromniuiics
moiydaeT Bompoc(bl)/3agaHue(s) M BpeMs Ha MOATOTOBKY. [IpoMexyTrouHas arTecTamus IIPOBOAWTCS B YCTHOM,
MUCHbMEHHOW WJIM KOMIBIOTepHOU (hopme. OleHUBaeTCs BIaJeHUE MAaTEPHUAIOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh
MPUMEHSTH HY>KHBIC 3HAHUS, HABBIKYA M YMEHUS TPHU aHAN3€E TMPOOIEMHBIX CUTYAINA U PEIICHUH MPAKTHICCKAX 3aIaHHH.

4.2.1.2. Kpurepum oueHHBaHUS.

18-20 0a/1/10B CTABUTCS, €CJIM 00YYAIOLIMICH:

B oTBeTe KauecTBEHHO PacKphUI coiepkaHue TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOCH MOHSITHHHBIN
ammapar. [IpomxeMOHCTpUpPOBaH BBHICOKHIA YPOBEHb TOHUMAaHMS MaTepuaia. [IpeBocxomgHoe ymMeHHe (GOpMYITHPOBATH CBOU
MBICTTH, 00CYKJIaTh JUCKYCCHOHHBIC TTOJIOKCHIS.

14-17 6a1710B cTaBUTCS, €CJIH 00yYaIOIIMIiCS:

OcHOBHBIE BOITPOCHI TeMBI packpbll. CTpyKTypa OTBETA B IIEIOM aJicKBaTHA TeMe. XOPOIIO OCBOSH MOHSATHIHBIN armapar.
IIpomeMOHCTpUPOBaH XOPOIIUH YpPOBEHh IOHUMAHHWS Marepuana. Xopoliee yMeHHe (GopMymupoBaTh CBOHW MBICIH,
00CYX/1aTh TUCKYCCHOHHBIC TIOJIOKCHUS.

11-13 6a1710B cTaBHUTCH, €CJIH 00yYaIOIIMIiCs:

Temy wactnuno packpeul. OTBeT cab0 crpykTypupoBad. I[IOHSATUHHBIA amnmapaT OCBOEH dYacTW4uHO. IloHMMaHue
OTJICITFHBIX ITOJIOKCHUIA U3 MaTepualia Imo TeMe. Y IOBICTBOPHUTEILHOS YMEHUE (HOPMYIHPOBATH CBOM MBICIIH, 00CYKIaTh
JIUCKYCCHOHHEIE TTOJIOKEHHS.

0--10 6aj110B CTAaBUTCSH, €CJIM 00YUAIOLIMIACH:

Temy He packpbul. [IOHATHHHBIA ammapaT OCBOSH HEYHOBIETBOpHUTENbHO. [loHMMaHMe Marepuana (parMeHTapHOE WIIH
orcyTcTByeT. Heymenne popMynupoBaTh CBOU MBICIH, OOCY’KIATh JUCKYCCHOHHBIE TTOJIOKEHIS .

4.2.1.3. OueHOYHBbIE CPEACTBA.
Bonpock! 115l YCTHOT0 WM MUCHMEHHOI0 0TBETA HA IK3aMeH
1. Cucrema mporpaMmmupoBanusi C++.
2. CTpyKTypa mporpaMMel, SJIeMEHTHI sS3bIKa (andasur). [loHATHE THIIA TAHHBIX.
3. Onepannu (apudmernyeckne, Jorndeckue) Ha tumax. Ctanmaptaele GyHKnnn. Beipaxenus.
4. Iporierypbl KOHCOJIFHOTO BBOJIA M BBIBOJIA, YIIPaBJIEHNE BBOJIOM-BBIBOJOM. Onieparop
nprucBanBanns. COBMECTUMOCTh
10 IPUCBANBAHUIO.
5. YcnoBHslii onepatop. Onepatop MHOKECTBEHHOTO BETBIICHUS (BBIOODA).
6. LluKJIel: ¢ IpeycnoBrueM, ¢ OCTYCIOBHEM, C ITapaMETPOM.
7. CTpyKTypHpOBaHHbBIE THIIbI JaHHBIX. JInHelHble MaccuBel. [Ipumepsl 3agay.
8. CTpyKTypupOBaHHbIE THITHI JaHHBIX. J[BymMepHbIe MaccuBbl. [IpuMeps! 3agad.
9. AropuTMBI IOKCKA B MACCHBE.
10. AnropuT™MBI COPTHPOBKH MAacCUBOB.
11. KomOuHMpOBaHHBII THIT JaHHBIX (3anmcH). Oneparop NpUCOeANHEHNs . 3alliucy ¢ BapHaHTaMH.
[porpammMupoBanue
THITOBBIX AJITOPUTMOB 00pabOTKH 3alHCeH.
12. TMoxmporpammel. OCHOBHBIE CITOCOOBI TIEPEAavX ITApaMeTPOB B MONPOrpaMMy, UX CpaBHEHHE.
13. Hoamporpammsl. O61acTs BUANMOCTH. JIoKaIbHBIE U TI00AEHBIE HICHTH(OUKATOPHI.
14. PexypcuBHble ioarporpamMmbl. O0JIacTh UCTIONB30BAHHSI.
15. Mogyns. O6mast cTpykTypa Moayiisi. KoMmumsanus 1 moakIroYeHne MOIyIIs.
16. YkazaTtenu u qMHaAMHYECKas MamMsATh. JlMHaMUYIEeCKUE IEpEMEHHBIE.
17. CBsi3aHHBIE CIIHICKH.
18. Ouepenu. Ctekw.
19. ®aiinosie Tumsl. OOIIHE TPOLIEAYPHI T PaboTHI ¢ parimamu. KoMmoHneHTHBIE
(TMUTIU3NPOBAHHEIE) (aAIITBL.
20. TexcToBbie (aitnel. TekCT-OpHEHTUPOBAHHEIE MTPOIEAYPHl M PYHKINU. THITOBBIC 3a/1a9H.
21. Tlpssmo¥i M TOCTIE0BATENbHBIA AOCTYIT K KOMIIOHEHTaM daiina. IIponenypsl n GyHKINHN, OPHEHTHPOBAHHBIE HA
TIPSMOM JOCTYI K KOMITOHEHTaM (aiia.
22. Tlouck B THMM3MPOBaHHBIX (aiinax. CopTupoBKa (aioB (Ha mprMepe 0OHOTO U3 METOOB).
23. TunmmsupoBaHHbIe (aiinsl. Paiinbl 3amuceil. TUOBBIE aNrOpUTMBI 00PAOOTKH.



24. Crannaptablii Moayns Graph. OCHOBHBIE IPOLENYPHI U P YHKIIHH.

25. Crannaptasiii Moayiab Graph. CoxpaHeHue U Bbliaua n300pakeHUi Ha SKpaH.

26. OcHOBHBIE TOHATHA 00BEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMHUPOBAHHUS.
4.2.2. llpakTHyeckoe 3ajaHue

4.2.2.1. Illopsizok poBeaeHNs.

[pakTiyeckue HABBIKKA MPOBEPSIOTCS MYTEM BBINONHEHUS OOYYAIOIIMMHCS NMPAaKTHYECKUX 3aJaHUH B YCIOBHUSX,
MOJHOCTBIO WM YacTHYHO NPUONMKEHHBIX K YCIOBHAM NpodecCHOHANbHOW nesTensHocTH. [IpoBepsieTcss 3HaHUE
TEOPETHYECKOTO MaTepraia, HeoOX0IMMOe Ul IPaBUILHOTO COBEPIICHHS HEOOXOAUMBIX IeHCTBUI, YMCHHE BBICTPOHUTD
MIOCIIEZIOBATENBHOCTD ISUCTBHIMA, MPaKTHYECKOE BIIaICHHE MPUEMaMHU M METOJIaMHU peLIeH s TPO(eCcCHOHAIBHBIX 3a/1ad.

4.2.2.2. Kpurepun oneHUBaHUS
27-30 6aJUIOB CTABHTCS, €CJIM 00y AIOIIUMOCS :
3agaHue BHITIOITHEHO TTOJHOCTHIO U TPABMIIBHO.

22-26 6aJ1710B CTABUTCSI, €CJIN 00YIAIOUIAMCST:

3agaHue BHINTOJHEHO MTOJTHOCTBIO, HO HET JOCTaTOYHOTO 00OCHOBaHUS. M pu BEpHOM pelIeHnH JOIYIeHA OIINOKa HiIH
HEJI0YET, He BIMSAIONINH Ha TIPaBUIIBHYIO MIOCIIEI0BATEIBHOCT PAcCyKICHHUMH.

18-21 6ayJ10B CTAaBUTCS, €CJIM 00yYAIOIIMMCH:

3agaHye BHIOIHEHO YaCTHYHO WIIH ¢ (paKTHUECKUMH OIITMOKaMHU.

0-17 6anJ10B cTaBUTCH, €CJIH 00YYAIOIIMMCSI:

3ajaHue He BBIITOJHEHO WX BBIOIHEHO ¢ OONBIIUM KOJTHYECTBOM (DaKTHYECKHUX OIIHOOK.

4.2.3.3. Conep:xaHue OLICHOYHOIO CPEICTBA
3amaua 1
HamumunTe KOHCONBHYIO IpPOrpaMMy, B KOTOPYIO IIOJIB30BaTellb BBOIAWT C KJIaBHATyphl ABa 4YMCIa. A Iporpamma
CpaBHHBAET [[Ba BBEICHHBIX YMCIIa M BHIBOAUT HAa KOHCOJIb PE3YNbTAaT CPaBHEHHMS (ABa YKCIIa PaBHBI, [IEPBOE YUCIIO OOIbIIIe
BTOPOTO WJIM IIEPBOE YUCIIO MEHBIIE BTOPOTO).
3amaua 2
HamumunTe KOHCONBHYIO IPOrpaMMy, B KOTOPYIO IOJIb30BaTeb BBOJUT C KJIABUATYphl YyKciI0. Ecian 4ncno oqHOBpeMEHHO
O6ompme 5 u menpme 10, To mporpamMma BeiBoAMT "Uucnmo Goipine 5 w menpme 10". MHade mporpamma BBIBOAWUT
coobmenne "HensBecrHoe uncio".
3amaua 3
Hanumute KOHCOJBHYIO POrpaMMy, B KOTOPYIO MOJIB30BaTeNlb BBOJAUT C KIIaBHATyphl uncio. Ecmu uncno nmubo pasHO 5,
6o paBHo 10, To mporpamma BeiBoguT "Uncio aubo paBHO 5, 6o paBHO 10". MHade mporpaMMa BEIBOAHUT COOOIICHHE
"HensBecTtHOE 9ncio".
3amaua 4
B 0aHKke B 3aBHCUMOCTH OT CyMMBI BKJIa1a HAUHCIIIeMbII TIPOIICHT 110 BKJIATy MOXKET OTIMYaThCs. HanuimTe KOHCOIbHYIO
IporpamMMmy, B KOTOPYIO MOJB30BaTeNb BBOAUT CyMMy BKiaga. Ecmm cymma Bkmama menpmre 100, To Haumcmsiercst 5%.
Ecnu cymma Bknana ot 100 no 200, o Hauucnsiercst 7%. Ecnu cymma Britaza 6ombiie 200, To Hauncnsercs 10%. B konue
IporpaMmma JOJKHA BBIBOAUTHL CYMMY BKJIaZla C HAYUCIICHHBIMU IPOLEHTaAMU.
3amaua 5
M3MeHuM nmpeaplayniyro 3agady. JomycTiM, OaHK NepHoIMYecKH HauuCIeT 110 BCEM BKJIaaM KpoMe HPOLEHTOB OOHYCHI.
W, nonyctum, ceiiuac 0aHK peIInI JOHAYUCIUTh MO BCEM BKJIaJaM 15 eAMHUII BHE 3aBUCUMOCTH OT UX CyMMBbI. M3MeHuTe
NpOrpamMmy TakiuM 00pa3oM, YTOObI K (PMHAIBHOM CyMe JOYUCIISUIUCh OOHYCHI.
3amaua 6
HamuimnTe KOHCOMBHYIO IpPOrpamMMmy, KOTOpash BBIBOIWT IOJb30BaTeNio coollieHne "BBemure HOMEp oOIepaluu:
1.Cnoxennie 2.Bpruntanme 3.YmHOxenue". PsmoMm ¢ Ha3BaHMeM KaXIOW OIepalydy yKa3aH €€ HOMep, Halpumep,
oleparys BbIYUTaHUS UMeeT Homep 2. IlycTh momp3oBaTens BBOJUT B IIPOrpaMMy HOMEp ONEpaliy, U B 3aBUCUMOCTH OT
HOMepa OIepaliyl IPporpaMMa BEIBOAUT €My Ha3BaHHUE OIEepalHy.
3amaua 7
W3menuTe npenpinyiyto nporpammy. [lycTs monbp3oBarens KpoMe HOMepa ollepaliiy BBOAUT ABA YKCIA, U B 3aBUCHMOCTH
OT HOMEpa OIepally ¢ BBEACHHBIMH YMCJIAMHU BBIIOJHAIOTCS ONpeleeHHbIe ASHCTBUS (HampuMmep, IpH BBOJE yHcia 3
YHCIla YMHOXKAIOTCA ). Pesynbrar onepanyi BEIBOOUTHCS Ha KOHCOIIb.
3amaua 8
3a KaxIplid Mecal 0aHK HAYUCIAeT K CyMMe BKJIama 7% OT cyMMBl. Hamuimmre KOHCOJBHYIO NPOrpaMMy, B KOTOPYIO
MOJIH30BATENb BBOJUT CyMMY BKJIaJla U KOJMYECTBO MECSIEB. A OaHK BBIYHMCIAECT KOHEYHYIO CYMMY BKJIaJa C Y4ETOM
HAYMCIIEHUS MTPOIIEHTOB 3a KaXKIBIH MECSII.

J11st BBIYMCIICHNSI CYMMBI € Y4ETOM TIPOLICHTOB UCTONb3yiiTe nukd for. {ist BBoa CyMMBI BKJIa/Ia HCIIOJIB3YHTE BhIpaXKEHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiaga Oymer npeactarisatsh T decimal).

3amaua 9

3a KaxAblid Mecsl 0aHK Ha4YMCIsAeT K CyMMe BKJIaia 7% OT CyMMbl. Hamuimmre KOHCONBHYIO MpPOrpammy, B KOTOPYIO
MOJIb30BaTENb BBOJUT CyMMY BKIIaJla U KOJMYECTBO MECsIEB. A OaHK BBIYHMCISAET KOHEUHYIO CYMMY BKJIaga C Y4eTOM
Ha4YUCJIEHUS MTPOIIEHTOB 3a KaXK/IbIi MeCHILI.

Jns BBIYMCIIEHUsT CyMMBI C y4eTOM IIPOLIGHTOB HCHOJb3yHTe Iuka while. [lng BBoma cyMMBbl BKJIaga HCIOJB3YiiTe
BeipaxkeHre Convert. ToDecimal(Console.ReadLine()) (cymma Bkiiaa Oyzaer npeacrasisite tun decimal).

3amaua 10



Hanumure nporpaMmy, KOTopasi BBIBOJUT Ha KOHCOJb TaOIUIy yMHOKEHHS

Bamauga 11

Hamumute mporpammy, B KOTOPYIO ITOJIb30BaTeb BBOJAWT IBA YHCIA W BBHIBOAWUT PE3YAbTAaT MX yMHOXeHHA. IIpn sTom
IporpamMMa J0JDKHBI 3aIpalInBaTh y MOIb30BATENs BBOJ YHCEN, IT0OKa 00a BBOJMMBIX YHCIIa HE OKaXyTcs B IuanasoHe ot 0
o 10. Ecnu BBemeHHbIe uncia okaxyrces Ooompmie 10 mwiu menbpme 0, To mporpaMMa JI0JDKHA BBIBECTH MOJIB30BATENIO O
TOM, YTO BBEJCHHBIC YMCIIa HEAOIYCTUMBI, U IOBTOPHO 3allPOCUTH Y TOJIb30BATENs] BBOJ ABYX uucen. Eciau BBeIEeHHbIE
yKciIa MpuHaAIexat quanazony ot 0 1o 10, To mporpaMma BEIBOAUT PE3yabTaT YMHOKECHUS.

s opraHu3amiy BBOIa YHCEN MCIIONb3yiTe OecKoHeuHBIH K While u omepaTop break.

11. IocTtpouts cucTeMy KIaccoB JUIS OMHUCAHHA IUIOCKHX T'€OMETpHYEeCKHnX (Hryp: Kpyra, KBajapaTa, MpSMOYTOJIbHHUKA.
IIpenxycMoTpeTs METOABI AJIsl CO3/aHUSI OOBEKTOB, MEPEMEIEHHU Ha IUTOCKOCTH, M3MEHEHHsS Pa3MEepoB M ITOBOPOTA Ha
3aJaHHBIN YTOJI.

12. TloctpouThs ommcaHWE Kjacca, CoJepkKamero MH(OpManuio O IOYTOBOM anapece opranmzamuu. [Ipemycmotpers
BO3MOXKHOCTH Pa3JeIbHOTO U3MEHEHHSI COCTABHBIX YacTeH ajipeca, CO3AaHMs M YHHUTOXEHNSI 0OBEKTOB 3TOTO Kilacca.

13. CocraBuTh OmnmcaHue Kiacca Uil MPEACTABICHHS KOMIIEKCHBIX YMCENT C BO3MOXHOCTBIO 3aJlaHUSI BEIIECTBCHHOU U
MHHMOM 4dacTed Kak ynciamu TUnoB double, Tak ¥ menbiMu guciaaMu. OOGecneynTs BBIIONHEHNE OTEpalnii CIIOXKEHUS,
BBIYMTAHNS M YMHOXEHHSI KOMITJIEKCHBIX YHCETI.

14. CocTaBuTh onmcaHue Kiacca Ui paboThl ¢ HETHBIMU CIIMCKAaMH CTPOK (CTPOKH NMPOM3BOJIEHON JJTMHBI) C ONEpausIMU
BKJIIOUEHHSI B CIHCOK, yAICHHUS M3 CIIMCKA JJIEMEHTA C 33JaHHBIM 3HAYEHHEM JaHHOTO, yHaJeHUS BCETO CITHCKA WIIH
KOHIIA CITUCKa, HAYKHAsl C 33JJaHHOT'O JJIEMEHTA.

15. CocraBuTh omnucaHue kinacca sl OOBEKTOB-BEKTOPOB, 3aaBacMbIX KOOpPAMHATaMHM KOHILIOB B TPEXMEPHOM
npoctpaHcTBe. O0ECIeYnTh ONEpalii CIOKEHHUS M BBIYMTaHUS BEKTOPOB C IOJy4€HHEM HOBOTO BEKTOpa (CyMMBbI WJIH
Pa3HOCTH), BEIYUCIIEHUS CKAIIPHOTO MPOU3BEACHHS IBYX BEKTOPOB, [UIMHBI BEKTOPA, KOCHHYCA YIJIa MEX/y BEKTOPaMH.
16. CocTaBuTh OmnMCaHHE Kiacca MPsIMOYTOJbHUKOB CO CTOPOHAaMH, MapajulelIbHBIMU OcsiM KoopauHat. IIpemycmoTpers
BO3MOXKHOCTb TI€PEMEILICHUs] TNPSIMOYIOJIbHUKOB Ha IIIOCKOCTH, HM3MEHEHHUs pa3MepoB, IIOCTPOCHHS HAMMEHBIIETo
MPSMOYTOJIbHUKA, COJEPIKAlleTO /1Ba 3aJaHHBIX HPSMOYIOJIBHUKA, W IMPAMOYTOJbHUKA, SBIISIOMIETOCs OOLIeH 4YacThio
(mepecedeHneM) IBYX MPsIMOYTOJIBHHUKOB.

17. CocraButh omnmcaHue Kjacca Ui ONpedesieHHs OJHOMEPHBIX MAacCHBOB HENBIX drcen (BekTopoB). [Ipemycmorpers
BO3MOXKHOCTh OOpaIIeHNs K OTAEIBHOMY 3JIEMEHTY MacCHBa C KOHTPOJEM BBIXOZA 3a IIpe/esbl MHAEKCOB, BO3MOKHOCTh
3aJaHus IPOU3BOJIBHBIX TPAHMI] MHIIEKCOB MIPU CO3JaHUHM OOBEKTa M BBITOJIHEHUS ONEPAIUii TO3JIEMEHTHOTO CIIOXKEHUS U
BBIYMTAHNS MacCHBOB C OAWHAKOBBIMH IPaHUIIAMU HHJIEKCOB, YMHOXKEHHS U JACJIEHHUS BCEX HJIEMEHTOB MACCHBA HA CKaJLsp,
neyaty (BBIBOJIA Ha HKPaH) JIEMEHTOB MacCcHBa M0 MHEKCaM M BCETO MACCHBA.

18. CocraBuTh onmcaHue Kjacca I OTPEIeICHIs OAHOMEPHBIX MACCHBOB CTPOK (PMKCHPOBAHHOH JIJTHHEI.
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Ipunooicenue 3
K paboueil npoepamme OUCYuniunsl (Mooyis,)
F1.B.JIB.01.02 Ilpoepammupogarue na CH++

Hepe‘leﬂb l/lH(l)OpMa].ll/lOHHbIX TeXl—lO.]'lOl"Plﬁ, HUCIOJIb3YEeMbIX JIf1 OCBOCHUS TUCHUIIJIUHBI (MOIly.]'lﬂ), BKJIIOYasi
nepevYeHb MporpaMmMHOro o0ecneyeHus1 U HH(l)OpMaHl/IOHHLIX CIIPABOYHBIX CUCTEM

Hamnpasnenue noarorosku: 09.03.03 - INpuknanHas nabopMaTHKa

HpO(i)I/IJ'HJ IMOJAIrOTOBKM: HDI/IKJ'IaTIHaH I/IH(bODMaTI/IKa B 3KOHOMUKC

Ksanmudukarms BeITycKHIKA: OakataBp

®dopma 00ydeHUS: OUHOE

S13bIK OOyUEHHMS: PYCCKUH

I'on Hagana oOydenns o odbpazoBarensHOH porpamme: 2024

OcBoeHHE AWCUUIUIMHBI (MOZYJNS) TPENnojaracT HCHOJIb30BAHUE CIEAYIOUIEro MPOIrPaMMHOTO OOECIICUEeHUs H
MH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM:

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

OnekrtponHas 6ubnmoreunas cuctema «ZNANIUM.COM»
OnekTpoHHas OubIuoTeuHas cucreMa M3natenscTa «JIaHby
OnextpoHHas 6ubmoreuHas cucrema «KOHCYIBTaHT CTyIEHTa



