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Conep:xanue

1. IlepeueHp TIAHUPYEMBIX PE3yIBTATOB OOYYCHHUS MO AMCIUILTHHE (MOJIYIIO), COOTHECCHHBIX C IUIAHUPYCEMBIMHU
pesyabratamu ocBoenusi OIIOIT BO

2. Mecto muctumiuHel (Moxyiist) B ctpykrype OITOIT BO

3. O0beM IUCHHUIUIMHBI (MOMYJsI) B 3a4eTHBIX EIWHWIAX C yKa3aHWeM KOJMYECTBAa YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO0 paboTy oOydarommuxcs ¢ TmpernojaBaresieM (10 BUJaM Y4YeOHBIX 3aHATHH) M HA CaMOCTOATENBHYIO paboTy
oOydJarommxcs

4. ConepxaHue AUCUUIUIMHBI (MOXIYJIsI), CTPYKTYPUPOBAaHHOE 10 TeMaM (paszenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha
HUX KOJINYECTBA aKaJeMUYECKUX YacOB M BHJIOB YUEOHBIX 3aHATHH

4.1. CTpyKTypa v TeMaTHYECKHUN TUTAaH KOHTAKTHOM M CAMOCTOSITEILHON paOOTHI 110 TUCIUTUIHHE (MOIYITIO)

4.2. ConepxaHue TUCIMILTAHBI (MO JIST)

5. IlepeyeHp y4eOHO-METOIUUECKOTO OOECTIEUEHHS [UIsi CAMOCTOSATEIBHOW PabOThl 00yUYarONMXCs M0 JUCIUIIIHHE
(Momyt0)

6. ®OHJT OTICHOYHBIX CPENICTB MO TUCITUILTHHE (MOIYITIO)

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

8. IlepeueHp pecypcoB WHPOPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHOH ceTr "MHTepHET", HEOOXOAMMBIX JUTIS OCBOCHHS
JUCUUTUTMHBI (MOIYJIs)

9. Meronudeckue yKa3aHus ISl 00YUaIOIUXCs IO OCBOCHHIO TUCITUTUTAHBI (MOTYIIS)

10. IMepeuens HHOOPMAIHOHHBIX TEXHOIOTHH, HCIOIB3YEMbIX TPH OCYIIECTBICHUH 00pa30BaTENIHLHOTO MPOoIlecca Mo
JUCIUILIHHE (MOJYIIIO), BKIFOUAs [EPEUeHb MPOrpaMMHOro obecrieueHnsi U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HEOOXOIUMOCTH)

11. Onucanue MaTepUATbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM sl OCYIIECTBICHHS 00pa30BaTENBHOTO TpoIiecca
[0 TUCUUIUIMHE (MOJYIIIO)

12. CpencrTBa aganTtaiyuy IpernoaaBaHusl TUCITUTUIMHEL (MOIYIIS) K TOTPEOHOCTSM 00yUatomuXcsi HHBATUIOB U JIHIT C
OTrpaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI

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

15. Tpunoxxkenne Ne3. Tlepeduenbp WH(POPMAIIMOHHBIX TEXHOJOTHH, WCIIONIB3YyEMBIX JII OCBOCHHS IHCIIUTUTHHBI
(Mopy1ist), BKITFOYAs MepedeHb MPOrpaMMHOTO o0ecTiedeHus 1 HH(DOPMAITMOHHBIX CIIPABOYHBIX CUCTEM



IIporpammy muctumuinHbel paspadortan(a)(w) momeHT, k.H. (moment) YcmanoB WM.T. (Kadempa marematnku u
TIPUKIIATHON HHDOPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB OOyYeHHs MO AUCHMIUIMHE (MOIYJI0), COOTHECEHHBIX C
IJIaHUpYyeMbIMHU pe3yJbTaTamu ocBoenus OIIOII BO

O6y‘laIOIIIPII7[CH, OCBOUBIIHIA JAUCHUIIIINHY (MO,HyJ'IL), JOJIDKCH 06J'Ia,HaTI) CJICAYIOMMUMHU KOMIICTCHIIUAMMU:

Mudp Pacundposka
KOMIIETeHHHU npuodperaeMoii KOMIETCHIIUH
IK-2 Crioco0eH OCYIIECTBIISITh TECTUPOBAHNE KOMIIOHEHTOB HH(MOPMAIIMOHHBIX CHCTEM
TIK-2.1 3HATH TEXHOJIOTUU TECTHPOBAHUS KOMIIOHCHTOB HH(POPMAIIMOHHBIX CHCTEM
TIK-2.2 'YMeTh OCYIECTBISATh TECTUPOBAHHE KOMIIOHEHTOB HH(POPMAITMOHHBIX CUCTEM
IK-2.3 BitageTh ctocOOHOCTHIO OCYIIECTRBISITh TECTUPOBAHNE KOMIIOHEHTOB HH(POPMAITHOHHBIX CUCTEM
[K-5 CriocoOeH PUMEHSTh CUCTEMHBIH MOAX0J] U MaTeMaTHYECKHUE METO/IbI B JOpMalTU3aliuy PELICHUS

MPUKJIaAHbIX 3a/1a4, B TOM YHCJIC HHTCJUICKTYaJIbHbIX

TIK-5.1 3HATH OCHOBBI CHCTEMHOTO noaxoaga ¥ MaTCMaTHYCCKUX METOI0B B (bOpMaJ'II/BaIII/II/I peuicHusd
MPUKJIaJAHbIX 3a/1a4, B TOM YHCJIC HHTCJUICKTYaJIbHbIX

TIK-5.2 'YMeTh IpUMEHSATh CUCTEMHBIN TIOIX0J] I MaTEMaTHIECKHE METOIbI B (hOpMaTH3aIH PEIICHUS
MPUKIIAIHBIX 327149, B TOM YHCJIE HHTEIDICKTYaIbHBIX

TIK-5.3 BiiageTh CrOCOOHOCTHIO MPUMEHSATH CHUCTEMHBIH TIOJX0J W MaTeMaTHYEeCKHe METOIBI B (popMam3amnun
[PEIICHUS TPUKITATHBIX 337129, B TOM YUCJIC HHTEIICKTYaIbHBIX

OO0yuaroniuiicsi, OCBOMBIINN AUCIUIIINHY (MOYJIb):

JlomkeH 3HATh:

cucreMy TnporpammupoBanus Ha CU++; mOpuHIUNBEL pa3pa0OTKH MPOTrpaMM; TNPHHIUIBI aBTOHOMHOH U
KOMILUICKCHOHM OTJIAIKH M TECTUPOBAHUS IIPOTPaAMM;

OCHOBBI CHCTEMHOT'O ITOAX0/1a K MAaTEMaTHYCCKUX METOIOB MPH MporpaMmmupoBanuu Ha CU++.

JlomkeH yMeTh:

pa3pabaThiBaTh alTOPUTMBI PEIICHUS W MIPOTrPAMMHPOBATh 3a7aun 00paOOTKU MaHHBIX B MPEAMETHOH o0nacTw,
pa3pabaTbIBaTh IPOEKT TECTUPOBAHUS MIPOTPAMMBI;

MPUMEHSTh METOBI CHCTEMHOTO ITOIX0/1a U MATEMaTHYCCKIX METOJIOB MPH PEIICHUN PUKIATHBIX 33/1a4.

JlomkeH BIaaeTh:
HaBbIKaMU OCYIIECTBIICHUS TECTUPOBAHUS NIPOTPAMM,;
HABBIKAMHU CHCTEMHOTO ITOIX0/]a U MATEMaTHYECKIX METOJIOB B (DOpMan3aliuyl pelicHIsI MPUKIIAIHBIX 3a/1a4.

2. Mecto qucuuminnsl (MoayJsi) B ctpykrype OIIOII BO

Jannas mucumiHa (MoAyih) BikmoueHa B pasmen "b1.B.JIB.03.02 ducummnuasl (Momynn)" OCHOBHOM
npodeccroHanbHOM 00pa3oBaTenbHO mporpamMmbl 09.03.03 "Tlpukmamnas uapopmaruka ([TpukmagHas nHGOpMaTHKa B
9KOHOMHKE)" W OTHOCHUTCSA K IUCIMIUIMHAM IO BBIOOpPY M YacTH, (GOPMUPYEMOH ydacTHHKaMHU 00pa3oBaTEIbHBIX
OTHOULIEHHH.

OcBauBaetcs Ha 5 Kypce B 9 cemectpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4€THBIX €IMHMIAX C YKa3aHHeM KOJU4YeCTBA YacOB, BblIEJEHHbIX Ha
KOHTAKTHYI0 pa0oTy ol0ydamwlnuuxcs ¢ npenoaaBarteneM (II0 BHIAM Y4YeOHBIX 3aHATHI) M HA CAMOCTOSITEIBHYIO
padoTy o0y4amommxcs

OO61mas TpyJ0eMKOCTh JUCIHUILINHBI COCTaBIsAET 4 3a4eTHRIX(bIe) enuHuI(bl) Ha 144 gaca(oB).

KonrakrtHas padora - 30 waca(oB), B ToM uucie Jiekiuuu - 10 yaca(oB), nmpaktudeckue 3aHstust - 0 gaca(oB),
naboparopHsle paboTsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSATENBHOM PaboThI - 0 yaca(oB).

CamocrosrtensHas pabdora - 105 gaca(oB).



KonTpomas (3auét / ax3amen) - 9 gaca(oB).
dopma MPOMEKYTOYHOT'O KOHTPOJIS AUCIUILTHHEL: 3K3aMeH B 9 cemecTpe.

4. CopepxxaHue IUCHMILITMHBI (MOAYJsI), CTPYKTYPpHpPOBaHHOe MO TemMaM (pa3neiaM) ¢ YKa3aHHeM
OTBEJICHHOT0 HA HUX KOJIMYeCTBA aAKa/IeMHYeCKHUX YACOB M BUAOB Y4eOHbIX 3aHATHI

4.1 CTpyKTYypa U TeMaTHYeCKHii MJIaH KOHTAKTHOI ¥ CaMOCTOSITeJIbHOW PadoThI MO TUCHUILIHHE (MOIYJTI0)
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Tema 1. TexHONOTHSA PabOTHI B BU3yallbHOM cpejie
1. [mporpammupoBanusi. KomrmoneHtnas Mmonens. MaTepdeiicase | 9 2 0 5 25
KOMITOHCHTBI
Tema 2. O6paboTka Tabnnunoi nHpopMarmy. ['paduyeckne
2. |Bo3amoskHOCTH cpenpl Borland C++. Pabora ¢ daitnamu. 9 2 0 5 25
O6paboTka coObITHH. MBI U KJIaBHAaTypa
3 Tema 3. TeXHOJIOTHS TPOSKTUPOBAHMS TIPUITOKCHHIM. 9 2 0 5 25
" |B3auMoieiicTBHAMU IPUIIOKEHII ¢ 0a3aMU TaHHBIX
4 Tema 4. ConpoBOXKIeHHE MPOTPAMMHOTO MPOIYKTA. 9 4 0 5 30
" [lIpoexTHas AesTENHHOCTH
Hrtoro: 144 4. (u3 HUX 9 9. KOHTPOJIB) 10 0 20 105

4.2 Conep:kanue TUCHUITUHBI (MOAYJIST)

Tema 1. TexHosioruss paGoTbl B BH3YaJdbHOIl cpele mnporpaMMupoBaHus. KoMmoHeHTHas MojeJb.
HNnrepdeiicHbie KOMIOHEHTHI

Crpykrypa npoekra B C++. ®aiinbl npoekra, GopMbl U MOxyis. MHCIEKTOp OOBEKTOB W HMHCIIEKTOP CBOMCTB
00BekTOB. Pexnm npoektupoBanus uaTepderica. Kommonent ®opma. KoMmoHeHTH! U BBOJIa U BEIBOJA JaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonent Button. Kommonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O6paborka Tadéanunoii uHpopmanuu. I'padpuyeckne Bo3mo:xkHocTu cpeasl Borland C++. Pa6ora ¢
daiinamu. O0padoTka coObITHIl. MBIIIL M KIaBHATYPA

OO6pabotka Tabmumanoit wHpopmanuu. KommoneHnt StringGrid. 3arpy3ka wn3o0pakeHW B KOMIIOHEHT Image.
PucoBanue ¢ momompto cBoiictB Canvas. PaboTta ¢ ¢aitioBoi CTpyKTypoil Ha ypoOBHE ONEPAMOHHONW CHCTEMBI: TIOWCK,
KOIIMPOBaHNUE, IEPEUMEHOBaHIE U yIaJeHHue GaiioB u marmok. MeIms 1 K1aBuatypa. [lopsmgok HacTymieHus.

Tema 3. TexHo10rusi NPOEKTUPOBAHMUS MPUIOKeHHI. B3anMoaeiicTBUSIMHI NPUITOKEHU T ¢ 0a3aMU TaHHBIX

IMocranoBka 3amgaun. [locTpoeHne OOBEKTHONH MOJEIH MPUIIOKEHUS. BBIIeIeHIe THITOBBIX COOBITHIA ST OOBEKTOB.
Pa3pabotka Bu3yanpHOTO MHTEpdeiica. Moaens gocTyna K 0a3aM JaHHBIX U3 CpeIbl MPOrpaMMUpPOBaHUsA. KOMIIOHEHTHI
JUTS pabOTHI ¢ TaOIUIIAMHK U 3anpocaMu. OUIbTpaIus qaHHEIX. Bu3yaapHOE 0TOOpakeHUE TaHHBIX Ha (hopMe.

Tema 4. ConpoBozk1eHne NporpaMMHoro npoaykra. IIpoektHas 1eTeJbHOCTh

JKu3HeHHBIH LUK mporpaMMHOrO mponaykra. OpraHuzanus momomnm: (aiil CHpaBKH, KOHTEKCTHAs ITOMOIIb.
PazpaboTka WrpoBBIX M OOYYAIOUIMX NPUIOKEHHH B COOTBETCTBHH C WHIWBHIYaJbHBIMH 3aJaHUsIMH. Pa3zpaboTka
npunokeHnid. Micnons3oBanne kommonenta Shape. IToctupoenne rpadukoB u quarpamm B kommonente Chart. Pabota c
TEKCTOBBIMH M TUTTU3UPOBaHHBIMU Qaitnamu. Komnonent Memo. Kommonentsr OpenDialog u SaveDialog.

5. IlepeueHb Y4eOHO-METOAMYECKOro oOecmedyeHUs] [JIsi CAMOCTOSATEIbLHOH paGoThl 00yYaIOLIUXCHA IO
JUCHUITHHE (MOIYJTI0)

CamocrosiTenbHass pabdoTa OOYYAIOUIMXCS BBIMONHICTCS IO 33JaHUI0 M NP METOJUYCCKOM PYKOBOJICTBE
mpermojaBaTensi, HO 0e3 ero HemocpeAcTBeHHOro yuactus. CamocTosTenpHas paboTa mojapas3fiensercs Ha
CaMOCTOSTEIIbHYIO0 pabOTy Ha ayTUTOPHBIX 3aHATHSIX M Ha BHEAYAMTOPHYIO CAMOCTOSTEIBHYIO paboTy. CaMoCTOsITEIbHAS



pabota o0yJaromuxcs BKIIOYAaeT KaK MOJHOCTHIO CAMOCTOSITEIFHOE OCBOCHHE OTACIBHHBIX TeM (pa3fesioB) AWUCIUILINHEI,
Tak W MpopabOTKy TeM (pa3lernoB), OCBaWBaEMBbIX BO BpeMs ayJaUTOPHOHN paboThl. Bo Bpems caMOCTOSATENBHON padOTHI
oOyJaromuecss YWTAalOT ¥ KOHCIEKTHPYIOT Y4eOHyI0, HAy4HYI0 W CIpPAaBOYHYIO JIUTEPATypy, BBIMOJHSIOT 3aJaHMUS,
HaTpaBJICHHBIC HA 3aKpeIUIeHHE 3HAHWHA M OTPaOOTKYy YMEHHWI M HAaBBIKOB, TOTOBATCS K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUIIIINHE.

Opraan3anusi cCaMOCTOSATEIFHON PabOTHI 00yUYaIOMNXCS PETIIaMEHTHPYETCSI HOPMAaTHBHBIME JIOKYMEHTaMH, Y4eOHO-
METOIMYECKON JINTEPaTypOil U IIEKTPOHHBEIMHA 00pa30BaTEIFHBIMHU PECYPCaMU, BKITIOUAS:

[opsinok opraHM3alii M OCYIIECTBJIEHUs 00pa3oBaTENBHON NEATENBHOCTH 10 00pa3oBaTENbHBIM IIPOTrpaMMaM
BEICIIEro o00Opa3oBaHMs — MporpaMmaM OakajaBpuara, INporpaMMaM CIIEHaJIMTEeTa, NPOrpaMMaM MarucTpaTyphl
(YTBEpKEHHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M BbIcuiero odpasoBanus Poccuiickoit ®enepannu ot 6 ampens 2021
roga Ne 245)

[Mucemo MunmcrepcTBa obpasoBanmsi Poccumiickoit ®eneparmu Nel4-55-996un/15 ot 27 nHos6ps 2002 r. "OO0
AKTHBH3AIMH CAMOCTOSITEIBHON pabOTHI CTYyICHTOB BBICIINX y4eOHBIX 3aBEJCHUI"

VYceraB  ¢enepanbHOro  TOCYAapCTBEHHOTO  aBTOHOMHOTO  oOpasoBarenbHOro  yupexaeHus "KazaHckwmid
(ITpuBokckwmii) dhenepaabHBI YHUBEPCUTET"

[IpaBuna BHyTpeHHEero pacmopsinka (eaepasbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTEIHHOTO
YUpexAeHUs BeIcIIero mpodeccrnoHanmbsHoro oopasoanus "Kazanckuit ([TpuBomkckuit) GenepanbHblii yHUBEPCUTET"

JlokanpHble HOpMaTUBHBIC akThl Kazanckoro (IIpuBomkckoro) deaepalisHOrO YHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEe/ICTB M0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEACTB IO AWCIUIUIMHE (MOIYIIO) BKIIOYAET OIICHOYHBIC MaTEpHaNbl, HalpaBJICHHBIE Ha
MIPOBEPKY OCBOCHHS KOMIIETCHIIWH, B TOM YHWCIIC 3HAHUI, YMEHHA W HaBHIKOB. DOHI OICHOYHBIX CPEICTB BKIIOYACT
OIIGHOYHBIE CPE/ICTBA TEKYIEro KOHTPOJIS M OI[CHOYHBIE CPEICTBA IPOMEKYTOUHOH aTTECTAIHH.

B donme o1ieHOYHBIX CPEeCTB COACPIKUTCS CCTYIomas HHGOPMAIHS:

- COOTBETCTBUC KOMITCTCHIIUH ITAHUPYEMBIM pe3ylbTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);

- KpUTEPUH OIICHUBAHU C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO TUCHUIUIAHE (MOJIYIIIO);

- OIFICaHHUe MOPSAKA IPUMEHEHHS 1 IIPOLIEAYPHI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEJCTBA;

- KpUTEPUH OLCHUBAHUS AJISl KaXK0T0 OLIEHOYHOTO CPEJICTBA;

- CcOIep)XaHWEe OIICHOYHBIX CPEACTB, BKIIOYas TPeOOBaHWS, NpEIbABISEMble K JACHCTBHAM OOyJarouIuxcs,
JIEMOHCTPUPYEMBIM Pe3yIbTaTaM, 3aJaHHsl Pa3IUYHBIX THUIIOB.

@OHA OIIEHOYHBIX CPEICTB 0 TUCIUIUIMHE HaxoauTcs B [Ipmmoxkennn | k mporpamMMe AUCIUTUTHHEI (MOJIYIIIO).

7. llepeyeHb JUTEPATYPbI, HEOOXOAUMOM 1JIs1 0CBOCHHS TUCHUTLTHHBI (MOIYJIsT)

OcBoeHHE AMCHMIUIMHBI (MOAYJIS) TPEroyaracT u3y4eHHe OCHOBHOM M JIOTIONHHUTENLHON y4eOHOH JUTEepaTypsl.
Jluteparypa MOKET OBITh JOCTYIHA OOYYAIOIIMMCS B OTHOM M3 JABYX BapHaHTOB (JIn0OO B 000MX U3 HHUX):

- B OJJIGKTPOHHOM BHJE - 4Yepe3 3JICKTPOHHBIC OHONMOTEYHBIE CHCTEMBI Ha OCHOBaHHMHM 3aKIIOUeHHBIX KDY
JIOTOBOPOB € IIPaBOO0JIalaTeIsIMu;

- B meyaTHOM Buje - B HayuHoit 6ubmmoteke EmaOyxckoro macturyta KOV. ObOydaronuecs monyqaT yIeOHYO

JIUTepaTypy Ha a0OHEMEHTE II0 YHWTaTeJIbCKUM OwieTaM B COOTBETCTBMM C IpaBWJIaMHM MOJNb30BaHuS Hay4noit
OUOIMOTEKOM.
DJeKTpOHHBIC W3IAaHUs AOCTYNHBI TUCTAHIMOHHO W3 JIIOOOM TOYKM NpH BBEICHWH OOYYalOIIMMCS CBOETO JIOTHHA U
napojis OT JIMYHOTO KabuHeTa B cucTeMe "DJEeKTpOoHHBIH yHuBepcuteT". IIpyM MCrONb30BaHMM IEYATHBIX HW3AaHUN
OoubmmoTeynsli GOHI MOJDKEH OBITH YKOMIUIEKTOBAaH MMM W3 pacdeta He MeHee 0,25 sk3emmusipa Ha KaxIOTO
00ydaroIerocst U3 4ucia JINL, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCIUIIINHY.

[epeuens yueOHOM nHUTEpaTyphl, HEOOXOIUMOM JUII OCBOCHUSI UCIMIUINHBI (MOYIIs1), HaxoauTes B [Ipunoxenun 2
K pabouell mporpamme IUCHMIUIMHBI. OH MOJJICKUT OOHOBJIEGHHIO NPH HM3MEHEHWH YCIoBHi moroBopoB KDY c
npaBooOyafiaTesIMA  3JICKTPOHHBIX W3IAHUM M TIPH HM3MEHEHHMH KoMIiekToBaHMs (oHmnoB Haywnoit Ounbmmorexn
Enabysxckoro nactutyra KOV,

8. Ilepeyens pecypcoB HHPOPMALMOHHO-TeTeKOMMYHUKALHOHHON ceTu "UHTepHeT'", HEOOXOAUMBIX A
OCBOEHHSl JUCHUIJIMHBI (MOYJIs1)

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

IIporpammupoBanue Ha si3pike C++ - https://www.intuit.ru/studies/courses/626/482/info




VYuebnuk mo C++ - https://itproger.com/course/cpp

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

9. MeTtoanyecKue yKa3aHusl JJIs 00y4al0LIUXCsl 110 0CBOEHHIO TUCIIUILIUHBI (MOTYJIsl)

Bupg pabor MeToan4ecKkne peKOMeH A UH

JICKIHH [lpy wW3yYeHWM [AUCHUILTMHBEI CHAa4Yala HEOOXOIUMO IO KaXJIOW TeMe JICKIUH MPOYHTATh
PEKOMEHJIOBaHHYIO JINTEPATypy WM COCTABUTh KPATKUH KOHCIEKT OCHOBHBIX IOJIOKEHUH, TEPMHUHOB,
CBCJICHUH, TPEOYIOMIUX 3aIOMUHAHUS U SBIISIONINXCS OCHOBOIOJATAIOMIMMH B 3TOW TeMe JUIT OCBOCHUS
MOCTEeYIOMUX TeM Kypca. i pacmupeHus 3HaHUS MO TUCHHIUIMHE PEKOMEHIYETCS HCIOJIb30BaTh
WuTepHeT-pecypcsl; MPOBOANTE TOMCKH B PAa3IHMYHBIX CHCTEMaxX M HCIOJIB30BATh MAaTEPHANbI CAHTOB,
PEKOMEHAOBAaHHBIX MPENOaBaTeIICM.

nabopatopusie | [Ipy  moAroroBke K JA0OPAaTOPHBIM 3aHATHSAM HEOOXOIMMO 3apaHee W3YYUTh METOJAMICCKHC

paboThI PEKOMEHIANNY TI0 ero MpoBeneHuto. OOpaTuTh BHUMaHUE Ha I1eJb pa0OThI, HA OCHOBHBIE BOIPOCHI JJIS
MOJITOTOBKH K paboTe, Ha cojiep kaHue TeMbl paboThl. JJabopaTtopHoe 3aHsTHE MPOXOHUT B BUJE AUAIIOTA,
pa3bopa OCHOBHBIX BOIPOCOB TeMbl. Takxke Jab0paToOpHOE 3aHATHE MOXKET MPOXOJHWTh B BUJE MOKa3a
npe3eHTalui, [IeMOHCTPATHBHOTO Martepuaia (B YAacTHOCTM IUIAKATOB, ClAiiI0B), KOTOpBIE
COTIPOBOXKIAIOTCSL Oeceloi mpemnogaBatens co cryaeHTaMu. CTyIeHT MOXET claBaTh JabOpaTOpHYIO
paboTy B BUjie HamucaHus pedepara, MOIrOTOBKH CIai0B, MPE3CHTALUI U MOCIEAYIONIEH 3alUThI ero,
00 MOXXET HAIMCATh KOHCIIEKT B TETPajH, OTBETHB Ha BOIPOCH IO 3agaHHOW Teme. OTBETHl Ha
BOTIPOCEI MOHO COIMPOBOXJATh PUCYHKAMH, CXEMaMH U T.I. C TPHUBJICYCHUEM JOTOIHUTCIHLHON
JUTEPaTyphl, KOTOPYIO CICIYET YKa3aTh.

camoctosi- | OOy4aromuicss caMOCTOATEIBHO OTPENeNsIeT PEKUM CBOCH CaMOCTOATENBFHOW PabOTHI M Mepy Tpyaa,
TeNbHas paboTa| 3aTpauMBacMOr0 Ha OBJAJICHHE 3HAHWSIMHU W YMCHHUSIMH IO JMCIUILIAHE, BBHIMOJIHICT BHEAYAUTOPHYIO
paboTy 1Mo WHAMBHAYATBHOMY IUIaHY, B 3aBUCIMOCTH OT COOCTBEHHOH MOATOTOBKH, OIOJKETa BPEMCHU
U ApYrux ycloBuid. ExxeTHEBHO O00OYyYaIOMIMICS JOJDKCH YACTATH BBITIONHCHUIO CaMOCTOSTEIBHON
paboTEl B cpemHeM He MeHee 3 4acoB. IIpW BBEIMOJIHCHHH CaMOCTOSITCIBHOW pa0OTHl OOYYaIOLIHHACS
HMEeT MPaBoO 00palIaThCs K MPEMOJABATEII0 32 KOHCYJIBTAIUCH C LENbI0 YTOYHEHUS 3alaHus, (GOpMbI
KOHTPOJIsI BBIIIOJIHEHHOTO 3aJaHMUS.

9K3aMeH JIns KOHTpONA yCBOCHWS NaHHON JMCHUILUIMHBI MPEIYCMOTPEH 3K3aMEH, Ha KOTOPOM CTYyICHTaM
HEO0XOJUMO OTBETUTH Ha BOMPOCHI IK3aMEHAIIMOHHBIX OWMIICTOB. [Ipu 0TBETEe Ha SK3aMeHEe HEOOXOIMMO:
MpOAyMaTh W YETKO H3JOXKHTh MaTepHal; JIaTh OMNpEICICHHE OCHOBHBIX NOHSATHIA; IaTh KPaTKoOe
OTHCAHWE SBJICHUMN; MpPUBECTH HpuMepbl. OTBET CIICAYCST WLTIOCTPUPOBATH CXEMaMH, PHUCYHKaMH U
rpadukammu.

10. Tlepeyens WHGPOPMANMOHHBLIX TEXHOJIOTHIi, MCHOJb3yeMbIX NPH OCYIIECCTBJICHHHM 00Pa30BaTeJbLHOIO
npouecca Mo JUCHUILIMHe (MOAYJII0), BKJIIOYAsA MNepedeHb NPOrpaMMHOro obecrmedeHHsi U HH(OPMaIMOHHBIX
CIPaBOYHBIX cHCTeM (IPH HEOOX0IUMOCTH)

[lepedensr MH(OOPMALMOHHBIX TEXHOJOTHH, HUCIOIb3YEMBIX MPH OCYIIECTBICHHH 00Opa30BaTENIBHOTO IIpoliecca Io
JTUCLUILIMHE (MOIYJIO), BKJIIOYas MEepedeHb IPOrpaMMHOTO OOecredeHHss W WHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 k paboyeil mporpaMMe TUCIUIIIMHBI (MOJIYJIA).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOH 0a3pl, HeOOXOAMMOW /Jisl OCyUIeCTBJIEHHSI 00pa30BaTEJLHOr0
npouecca no JMcUuIuHe (MoIy.a10)

VYuebnas aygutopust Ne 60 (423600, Pecriybnuka Tartapcran, r. Emabyra, yn. Kazanckas, n. 89) mis npoBeaeHus
3aHATHHN JICKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOrO THIA, TPYNIOBBIX M WHIUBHAYAJIbHBIX KOHCYIBTAIlMH, TEKYIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOH aTTECTAINH, IIOMEIIEHHE Ui CaMOCTOATENbHON paboTel. Kommiekr mebenu (mocamouHbIx
Mmect) 29 mt. Kommext mebenu (mocanoyHbix Mect) Juis npenogasaresns 1 mt. KomnbrorepHslit kiace: Komnbrorepsr intel
core i5 15 mt. Monutopsl ViewSonic 22d 15 mwr. [Ipoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNO82 1 mwr. Tpubyna 1 wt. Konnunnonep 1 mr. Hacrennsie mon ku 6 mr. lllkad nByxcrBopuarsiii ¢ momkamu 1
mr. BeO-xamepa 1 mT. Bbixom B IHTepHET, BHYTpPHBY30BCKash KOMIBIOTEpHas CETh, JOCTYI B 3JIEKTPOHHYIO
nHpopMannoHHo-00pa3oBarenbHylo cpeny. Habop yueOHO-HATrIAIHBIX MOCOOHIA: KOMIUIEKT IPE3eHTAlNi B 3JIEKTPOHHOM
(dopmaTte 1o mpenogaBaeMoi JUCHUIUIAHE 3-5 T,

12. Cpeucn;a ajanTanum npemnoaaBaHud JUCHUILIMHBI K HOTpeﬁHOCTﬂM oﬁyqamumxcn HHBAJIHUIA0OB M JIHUI C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMHU 310POBbHA

HpI/I HCO6XO,HI/IMOCTI/I B 06pa30BaTeJ'H>HOM nponecce MpPpUMCECHAKOTCA CIACAYONMEC METOAblI M TEXHOJIOTHU,
06nerqa}omne BOCIIpUATHUC I/IH(l)OpMaIII/II/I 06y‘-IaIOIIII/IMI/IC${ WHBAJIMIaMU U JIMIaMH C OIrpaHUYCHHBIMU BO3MOXKHOCTSAMU




3II0POBBSL:

- CO3JaHue TEKCTOBOM BEpCcUn JII000r0 HETEKCTOBOI'O KOHTEHTA i1 €ro  BO3MOXXHOI'O HpeO6pa30BaHI/I${ B
AJIbTCPHATUBHBIC q)OpMI)I, yﬂO6HLI€ JJI pa3JInIHbIX HOJ'II)30B3TCJ'ICI71;

- CO3JaHME KOHTEHTA, KOTOPHIA MOXKHO IPEACTAaBUTH B PA3NWYHBIX BUAAX 0€3 MOTepH MAaHHBIX WIH CTPYKTYPHI,
MPEIyCMOTPETh BO3MOXKHOCTh MACIITA0MPOBAaHUS TEKCTa W W300paKeHWU 0€3 MOTepH KadecTBa, IMPEIyCMOTPETh
JIOCTYITHOCTb yTPaBIeHHUs] KOHTEHTOM C KJIAaBUATYPHI;

- CO3JaHMEe BO3MOXXHOCTEH I 00ydJaromuxcs BOCIPUHUMATE OJHY U Ty jkK€ WH(POPMALHIO U3 Pa3HBIX HCTOYHHUKOB -
HaTpuMep, TakK, YTOOBI JHIA ¢ HAPYUIICHUAMH CIIyXa IMONyYald HH()OPMAIMIO BH3YalbHO, ¢ HAPYLIICHUSAMH 3pCHHS -
ayIuanbsHo;

- TpPUMEHCHHE MPOTPAMMHBEIX CPEICTB, OOCCIICYMBAIONINX BO3MOXKHOCTH OCBOCHHS HABBIKOB U YMCHUM,
(OopMHUpPYEMBIX AWCIUIUIMHON, 3a CYET albTepHATHBHBIX CIOCOOOB, B TOM HYHCIIE BHUPTYaJbHBIX Ja0OpaToOpuil H
CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- NpUMCHCHHEC TUCTAHIIMOHHBIX OOpa30BaTECIbHBIX TEXHOJNOTUH Ui mepenadyd HWHGOpMAIMU, OpTaHU3aIlu|
Pa3IMYHBIX (OPM HHTECPAKTHBHOW KOHTAKTHOW pabOTHI 0OYYAIOIIEroCs C IPEroJaBaTelieM, B TOM 4YHCIC BEOWHApOB,
KOTOPBIE MOTYT OBITh HCHOJB30BAHBI JUIS MPOBEACHUS BUPTYAIBHBIX JICKIHIA C BO3MOXKHOCTBHIO B3aWMOJICHCTBHS BCEX
YYaCTHUKOB JHCTAaHIIMOHHOTO OOYYCHHMS, IPOBEICHIS CEMHUHAPOB, BBICTYIICHHS C HOKJIAJaMH W 3alIUTHI BBIIOJHEHHBIX
paboT, IpoBeeHNs TPEHUHTOB, OPTaHN3aIlNH KOJUICKTHBHON paboTHI;

- HNPUMCHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H>HI)IX TEXHOJIOTUHA JAJid OopraHusanuvun (1)0pM TCKYLICro u
MMPOMCIKYTOYHOTO KOHTPOJIA;

- yBENMYCHHE TPOIODKUTENFHOCTH CHAYM OOYyJaromMMCS WHBAJIMIOM WM JIMIOM C OrpaHNYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBBSI JOPM IIPOMEKYTOIHOM aTTECTALIMH TI0 OTHOIICHHIO K YCTAHOBJICHHON MPOJOIDKUTEIBHOCTH X
clauu:

- TIPOJOJKUTEIHFHOCTH Cladu 3a4€Ta WIM 3K3aMeHa, MPOBOJUMOrO B IMHUCHMEHHOUW (dopme, - He Oonee yem Ha 90
MUHYT;

- TPOJOJKUTEIHHOCTH TOATOTOBKH OOYYAIOIIErocss K OTBETY Ha 3auéTe WM 9K3aMeHe, NPOBOJUMOM B YCTHOU
¢dopwme, - He Oonee yeMm Ha 20 MUHYT;

- IPOJOJDKUTEIHHOCTH BBICTYIIICHHS 00YYArOIIErocs IPH 3aluTe KypcOBOM paboTHI - He Ooee ueM Ha 15 MHUHYT.

IIporpamma cocraBiena B cooTBeTcTBHHM ¢ TpeboBanmsamu ®I'OC BO u ydeOHBIM IDIAHOM IO HANpaBIECHUIO
09.03.03 "Ilpuknagnas nabpopmaTuka" ¥ Mpod o moaAroToBky "lIIpuKiTamgHas HHPOpMaTHKa B IKOHOMHUKE" .
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4.2. OLIEHOYHBIE CPEICTBA MPOMEKYTOUHOMN aTTeCTAIlMH (IK3aMEH)

4.2.1. YCTHBIN WM NMCBMEHHBIN OTBET HAa BOIIPOC

4.2.1.1. TlopsiIOK IIPOBEICHHSL.

4.2.1.2. Kpurepuu olleHUBaHUSL.

4.2.1.3. O11eHOYHEIC CPEACTBA.

4.2.2. TIpakTH4eCcKOE 3aJaHHE

4.2.2.1. IlopsiIOK IPOBEICHHSL.
4.2.2.2. Kpurepuu olleHUBaHUSL.
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1. CooTBeTCTBHE KOMIIECTCHIMII IJIAHUPYEMBIM pe3yJibTaTaM 00y4YeHHsI N0 JTUCHHILINHE (MOIYJII0)

Kox m HamMeHoBaHHe

HNuaukatopsl

JOCTHIKCHUSA KOMHeTeHIIHfI

OueHovHbIE cpeacrsa TEKYyIero

MIPOrPaMMHUPOBATH 3a1a4l 00PaOOTKH JaHHBIX

B IIpeIMETHOM 00JacTH, pa3pabaThiBaTh
MPOEKT TECTUPOBAHUS IPOTPAMMBI.

BHaL[eTI) HaBbIKaM# OCYIICCTBJICHUA
TCCTUPOBAHHNA TPOTrPAMM.

KOMIEeTEeHUHH JJIS1 JAHHOW AV CUMILIMHBI KOHTPOJISl U POMEKYTOYHOI aTTecTAlNU
[IK-2. Criocoben 3HaTh cucteMy nporpammupoBanus Ha CU++; | Texymuii KOHTPOJB:

OCYUIECTBIISITh MPUHITUITEL pa3padOTKU MPorpaMM; IpuHIMIEL | JlabopaTopHbIe pabOTHI IO TEMaM
TECTUPOBAaHUE ABTOHOMHOM M KOMIUIEKCHOW OTJIAAKU U Tema 1. TexHONOTHS PaOOTHI B BU3yaTbHOM
KOMITOHEHTOB TECTUPOBAHUS IPOTPaMM. cpene nmporpaMMupoBanus. KomnoneHTHas
HHPOPMATMOHHBIX Mozenb. HTepdelicHpIe KOMITOHEHTHI
CHUCTEM. YMeTs pa3pabaTriBaTh aNroOpuTMBI pemreHns | Tema 2. O0paboTka TabIUIHON

nHpopmanuu. ['padudeckrie BO3SMOXKHOCTH
cpenbl Borland C++. Pab6ota ¢ daiimamu.
O6paboTka coOBITHH. MBITIB U KIIaBUATYpa
Tewma 3. TeXHOJIOTHS TPOSKTUPOBAHHS
npuiokeHu. Bzanmopaeicteusmu
MIPWJIOKCHUH ¢ Oa3aMu JaHHBIX

Tema 4. ConpoBoXkJIeHHE POTPaAaMMHOTO
npoxaykra. [IpoekTHas AeITeNBHOCTD

IIpomexxyTodHas aTTeCTaIHs:
Okszamen

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

3HaTh OCHOBBI CHCTEMHOTO [TOIX0/1a U
MaTeMaTHYeCKUX METO/IOB MPU
nporpamMmmupoBaanu Ha CH++

Vmerp IMPUMEHATb MECTOJABI CHUCTEMHOT'O
noaxoJa u MaTeMaTHuICCKUuX METOA0B IIPpU
PCHICHUHN MPUKIIAAHBIX 3a7a4.

BHaL[eTI) HaBbIKaMU CUCTCMHOTO IIOX04a 1
MaTCMaTU4YCCKUX METOI0B B q)OpMaJ'II/I?)aHI/II/I
peUICHUA MPUKIIAAHBIX 3a7a4.

Texyuuit KOHTPOJIb:

TectupoBaHue 1Mo TeMam

Tema 1. TexHnosorus paboThl B BU3YaTbHON
cpene nporpammupoBanus. KomnoneHTHas
Mozens. IHTepdeficHbIe KOMITOHESHTHI
Tema 2. O6paboTka Tabnu4HON
nadopmanum. I'paduueckre BO3MOKHOCTH
cpenst Borland C++. Pa6ota ¢ daitnamu.
O06paboTka coObITHH. MBI U KJIaBHATypa
Tema 3. TexHODOTHSI IPOEKTUPOBAHUS
npuioxkeHud. Bzaumopeicteusamu
MIPUIIOKEHUH ¢ 0a3aMH JaHHBIX

Tema 4. CompoBoXKIEHHE MPOrPaMMHOTO
npoxaykra. [IpoexTHas neaTenpHOCTh
IIpomexyTouHast aTTecTalus:

Oxzamer
2. Kputepun ouennBanus cqopMUpOBAHHOCTH KOMIeTeHIM
Komner 3auTeHo He 3auTeHo
CHIIMSA Brbicokuii ypoBeHb | CpenHuii ypoBenb | Huskmii ypoBeHb | Huxke mnoporosoro
(OTIUYHO) (xopouio) (Y10B/1€TBOPUTEJIBLHO) YPOBHS
(HeynoBJIETBOPHTE
JIbHO)
I1IK-2 3Haer cucreMy | 3HaeT cucteMy | 3HaeT CUCTEMY He 3naer cucremy
MIPOTPaMMHPOBAHUS Ha | MPOrpaMMHUPOBAHUS Ha | MPOrpaMMHPOBAHUS HA POTPaMMHUPOBAHHUS
CU++; npuHiunel | CU+; ocHoBHbIe | CHU++; oTnenbHbIC Ha CU++;
pa3paboOTKH  MPOrpaMM; | MPUHITUIIBI pa3paboTKH | MPUHIIMITEI pa3paOdOTKH TTPUHIIHATIBI
MIPUHITUIIEI aBTOHOMHON M | IIpOTpam; MIPUHIAIEL | TIPOTpaMM, TOITyCKas pa3paboTku
KOMIUIEKCHOH OTJIaJAKH ¥ | aBTOHOMHOI U | THIIWYHBIC OMIUOKH TpU pOTpaMM;
TECTHPOBAHUS IIPOTPAMM KOMIUIEKCHOH OTJIQAKH W | OTBETE Ha BOIIPOC HIIN TIPUHITHIIBT
TECTHPOBAHUS IIPOTPAMM peIIeHIH OCTABICHHON ABTOHOMHOMH 1
3a7a9u KOMIIIEKCHOM
OTJIaIIKA U
TECTHPOBaHUS
IporpaMm
Ymeer pa3pabaTeIBaTh | YMeer pa3pabaTeIBaTh | YMeer pa3pabateiBath | He ymeer
NTOPUTMBI ~ PEIICHUS W | aJTOPUTMBI  PEUICHHUS W | AITOPUTMBI pEIICHUS W | pa3pabaThiBaTh
MPOrPaMMHPOBATh 3aJaydl | MPOrPAMMHPOBATh  33JIa4d | MPOTPAMMHPOBATh 3aJa4M | AITOPUTMBI
00paboTKM  HaHHBIX B | 00pabOTKM  JTaHHBIX B | 00pabOTKM  JaHHBIX B | PEIICHUS H
MIpeIMETHO obnacTH, | mpeaMeTHOM obnacTH, | MpeaMeTHOMN obnacTH, | MporpaMMHUpPOBaTh
pa3pabaTbeIBaTh MIPOEKT | pa3pabaThiBaTh MPOEKT | pa3pabaTbIBaTh MPOEKT | 3ama4u 00pabOTKH
TECTHPOBAHUS MPOTPAMMBI | TECTHPOBAHHUSL IPOTPaMMBI, | TECTHPOBAHI JTAHHBIX B




JIOITyCKasl HE3HAYHUTENBHBIC | MPOTPAMMEI, JIOMTyCKast | MPeIMETHOM
OIIMOKM TpPHW OTBETC HAa | THIUYHBIC ONIMOKUA TpH | 00NACTH,
BONIPOC WM  PCHICHUU | OTBETC HA BOMPOC WK | pa3pabaThIBaTh
MTOCTABJICHHOW 3a1a4u pEIICHUH  TIOCTABJICHHOHM | MPOEKT
3amauu TECTHPOBAHUS
POTPaMMEI
Brnanmeer HaBbIKaMu | Brmaneer OCHOBHBIMU | Brmageer otnensHbIMU | He BJaJIceT
OCYIIECTBICHUS HaBBIKAMH OCYILECTBJICHHUs | HABBIKAMHU OCYIIECTBICHUS | HABBIKAMHU
TECTUPOBAHUSI POTPaMM | TECTHPOBAHUSI ~ MPOTPaMM, | TECTUPOBAHHUS TMPOTPAMM, | OCYILIECTBICHUS
JIONyCKasl HEe3HAYMTENIbHBIE | JOMycKas TUIMYHBIC | TECTUPOBAHUS
OmMOKA TpPW OTBETe Ha | OMMOKKW TIPU OTBETE Ha | IMporpamMm
BOMPOC WM  PEUICHHH | BONPOC WM  PELICHUH

MOCTABJICHHON 3a1a9

IOCTaBJICHHOM 3a1a4n

I1IK-5

3HaeT OCHOBEI CHCTEMHOTI'O

3HaeT OCHOBEI CHCTEMHOT'O

3HaeT OCHOBBI CUCTEMHOI'O

He 3HaeT 0CHOBEI

oaxoJa u MOAX0/1a U OTAEIBHBIX MOJX0JIa U OTAEIBHBIX CHUCTEMHOTO
MaTeMaTHYeCKUX METOJOB | MaTeMaTHUYEeCKUX METOJ0B MaTeMaTHYECKUX METOJOB | MOIX0Ja U
IIpH IPOTPAMMUPOBAHUH [P IPOTPAMMUPOBAHUM HA | TIPU MPOrPaMMUPOBAHUU MaTeMaTHYECKUX
Ha CU++ CU++, nomyckast Ha CHU++, nomyckas METOJOB IIPH
HE3HAYUTEILHBIC OIIHOKU TUIIMYHBIC ONIHOKU TIPU MPOrpaMMHUPOBAHUH
IIpH OTBETE Ha BOMPOC WU OTBETE Ha BOTIPOC WU Ha CU++
pellIeHnH MOCTaBICHHON pelLIeHNH TTOCTaBICHHOM
3a1aun 3a1aun
YMeeT npuMeHITh METO/Ibl | YMeeT MPUMEHSTh METO/IbI Ywmeet npumensts metoasl | He ymeer
CHCTEMHOT'0 TIOAXO/Ia ’ CHCTEMHOT'0 TIOAXO/Ia ’ CHCTEMHOTO TTOAX01a ’ pa3pabartbIBaTh
MaTEeMaTHYECKUX METOAOB | OTHENBHBIX OTIENBHBIX MIPUMEHSTH METOBI
IIPH PELICHUU MaTeMaTHYECKUX METOHOB MaTeMaTHYECKUX METOAOB | CHCTEMHOTO
MIPUKJIAIHBIX 33724 [IpH PELICHUU MPUKIATHBIX | IPU PEIeHUU MoAX0Ja 1
3a/1a4, JOIycCKas MPUKJIAHBIX 3a7a4, MaTeMaTHYECKUX
HE3HAYUTEILHBIC OIIHOKU JIOTTyCKasi THITUYHbIE METOJIOB IpU
IIpH OTBETE Ha BOMPOC WU OIIMOKH MPU OTBETE HA peuieHnu

peuicHun IIOCTaBJICHHOM
3aJa4yn

BOIIPOC WJIN PCHICHUU
IMOCTaBJICHHON 3aJadyun

MPpUKJIaAHbIX 3a1a4

Brnaneer HaBbIKaMH
CHUCTEMHOT'0 TI0/IX0/1a 1
MaTeMaTHYeCKHX METOI0B
B popmanmzanuu pemeHus
MPUKITAIHBIX 33724

Brnaneer HaBbIKaMH
CHUCTEMHOT0 TI0/IX0/1a
OTJEJBbHBIX
MaTEeMaTHYeCKHX METOJIOB B
(hopmanuzanuy penieHus
MPUKIIAIHBIX 3324,
JIOTYCKasl He3HAYUTEIIbHbIC
OIIUOKY MPH OTBETE Ha
BOTIPOC WIIH PEIICHUHN
MTOCTaBJICHHOW 3a1a4u

Brnaneet HaBbIKaMu
CHCTEMHOT'0 TTOJIX0/1a 1
OTAENBHBIX
MaTeMaTHYeCKHX METO/IOB
B (hopManTu3aIiu pereHust
NPUKIAJHBIX 33734,
JIOMyCKast THITUYHBIE
OIIUOKH MPU OTBETE HA
BOIIPOC WITH PEIICHUH
MOCTAaBJICHHOU 3a1a4H

He Bnageer
HaBBIKAMU
CHCTEMHOIO
rnoaxonaa u
MaTeMAaTHYECKHUX
METOJIOB B
(hopmanuzanuu
peuieHust
MPUKIIAIHBIX 33149

3. Pacnipenesienne oneHoOK 3a (popMbl TeKyliero KOHTPOJIS H MPOMEKYTOYHYI0 aTTeCTAIUIO

9 cemectp:

Texkymuii KOHTPOJIb:
JlaGopatopHbie paboTHI IO TEMaM
Tema 1. Texnomorus paboThl B BU3YAIbHOH cpefie mporpammMupoBanusi. KommonenTHas moaens. MaTepdeiicHbie
KOMIIOHEHTHI
Tema 2. O0paboTka Tadnuaaoi mHPopMaruu. ['paduueckne BozmMoxkHOCTH cpeanl Borland C++. PaGorta ¢ daitnamu.
O06paboTka coObITHH. MBI U KJIaBHATypa
Tema 3. TexHOJOTHS IPOCKTUPOBAHUS MPIIIOKCHUN. B3auMoeicTBUSIMY TIPUIIOKEHUH ¢ Oa3aMu JaHHBIX
Tema 4. ConpoBoXkIeHHE IPOTPAMMHOTO TPOAYKTa. [IpOeKTHAs IEATEILHOCTh

TectupoBanue
Tema 1. Texuosorus paboThl B BU3yaJIbHOI cpeze nporpaMMupoBanust. KomnonenTnas Mmozens. atepdeiicHbie
KOMIIOHEHTHI
Tema 2. O0paboTka TabnuaHoi MHPopMaruu. ['paduueckne BozmMoxkHOCTH cpeanl Borland C++. PaGorta ¢ daitnamu.
O6paboTka coObITHH. MBITIb U KIIaBUATYypa
Tema 3. TexHOIOTHS IPOESKTUPOBAHUS MTPHIIOKESHUH. B3anMOIeiCTBUSIME IPHIIOKEHHM ¢ 0a3aMU TaHHBIX
Tema 4. ConpoBokIeHHE TIPOTPAMMHOTO POAYKTa. I[poeKTHas 1eATeNFHOCT




Brimonnenne KaXXJA0ro OLCHOYHOI'0 CPEACTBA OLCHHUBACTCA MO IIKaJC: OTJIUYHO, XOPOIIO, YAOBJICTBOPUTCIILHO,
HCYAOBJICTBOPUTCIILHO.

06111351 OIICHKa 3a TeKyHlI/Iﬁ KOHTPOJIb ONPEACTABJISCT coboit CpcaHee 3HAUCHUC MCKAY NOJYUYCHHBIMU OIICHKAMU 3a
BCC OLICHOYHBIC CPCACTBA.

IMpomeskyTouHasi aTTeCTAllMs — DK3aMEH.

BrimoTHEHHE KaXIOTO 3aJaHUs 3a MPOMEXKYTOUHYIO aTTECTAIlldI0 OICHUBACTCS IO IIKaJle: OTIWYHO, XOPOIIO,
YIOBIETBOPUTENBHO, HEYAOBIETBOPUTEIBHO.

OOmias oreHKa 3a MPOMEXKYTOUHYIO aTTECTAIMIO MPEACTABIAET COOOW CpenHee 3HAUYCHHE MEXKIY ITOJYYCHHBIMHU
OIICHKaMHU 3a BCE OIIEHOYHBIC CPEACTBA MPOMEKYTOTHOH aTTeCTaIUH.

B cirydae HEBO3MOYKHOCTH YCTaHOBJICHHUS CPEIHETO 3HAUSHUS OIICHKH 3a MMPOMEXYTOUYHYIO aTTeCTAINIO (HAIIpuMep,
«XOpOIIIO» W «OTJIMYHOY), UTOTOBAsl OLCHKA BHICTABJISICTCS HK3aMCHATOPOM, MCXOJS W3 MPHHIIUIIA CIIPABEUIMBOCTH H
OCCIPUCTPACTHOCTH HAa OCHOBAaHHWHU OOINETrO BIICYATICHHUS O KAa4eCTBE M JOOPOCOBECTHOCTH OCBOCHHUS OOYYAIOUIMMCS
JUCUUIUTUHBI (MOZYJIS).

Buae! onieHOK:

Jast sx3ameHa
OTau4HO.

Xopotiio.

Y 10BAETBOPUTEIBHO.
HeynosnerBopurenbHo.

4. OueHoYHBIE CPEICTBA, MOPSIAOK UX MPUMEHEHHUSI M KPUTEPHH OLleHUBAHUS

4.1. OneHoYHBIE CPeCTBA TEKYIEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. Texuosorus paboThl B BU3yaJIbHO cpeze nporpaMmMupoBanust. KomnonenTnas Mmozens. Matepdeiicasie
KOMITOHCHTBI

Tema 2. O6paboTka Tabnmnunoi nHbpopmann. ['padudeckne BozmoxuoctH cpeasl Borland C++. PaboTa c daitnamn.
O6paboTka coOBITHH. MBITIB U KIIaBUATYpa

Tema 3. TexHOIOTHS IPOESKTUPOBAHUS MPHIIOKESHUH. B3anMOIeiCTBUSIME IPHIIOKEHHI ¢ 0a3aMU TaHHBIX

Tema 4. ConpoBokIeHHE IPOTPAMMHOTO POAYKTa. IIpoeKTHas 1eATeNEHOCTh

4.1.1.1. ITopsiok MpoBeaeHUSI.

JlaGopatopHbie pabOTHI MPOBOJIATCS B YACHl AyAUTOPHON pabOTHI.

[lepen BeIMOTHEHNEM KaXKHOH pabOTHI CTyAEHTHI-0aKataBphl JODKHBI IpopaboTaTh COOTBETCTBYIOIIMKA MaTepHal,
UCTIONB3Ysl KOHCTIEKTHI TEOPETUUECKHX 3aHATHH, IEPUOANIECKUE N3aHUs, YIeOHO-METOINUECKHIE TIOCOOUS M YIEOHNKH.

ITo okoHYaHUM 3aHATHIT CTYAECHTHI OOPMIIIOT OTUET IO KaxJ10i paboTe, cobitoas cieayomyo GopMy:
HanmeHnoBanue temsr,

Lenb paboThI;

3agaHue U coliepkaHKe BHITIOJHEHHONW paboTEI,
[TuceMeHHBIE OTBETH HA KOHTPOJIBHBIE BOIPOCHI.
BrIBOBI IO TIpOEIaHHOM padoTe.

CI1CcOK NCTIOIh30BaHHBIX HCTOYHHUKOB.

4.1.1.2 KpuTtepuu oueHuBaHUsI

O1eHKa «OTJIUYHO» CTABUTCSH, €CJIM 00y4YaIoLIMiicsl IPOIEMOHCTPHPOBAJ BEICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JTIOCTATOYHBIN ISl YCHEITHOTO PEUICHHUS 3a/1a4 MPO(eCCHOHATBHOMN e TeIFHOCTH.

OneHKa «XOpOILIO» CTABHTCS, €CJIN 00YYAIOIIHIACS TTPOAEMOHCTPUPOBAI XOPOIIMH YPOBEHb OCBOECHHS HAaBBHIKOB,
JIOCTATOYHBIN JUTSL peIIeHHs O0JIbIIEH YacTH 3a1a4 Npo(eCCHOHAIBLHOM eI TeIbHOCTH.

OneHka «yIOBJIETBOPUTEIbHO» CTABHTCS, €CJIM 00Yy4aloUIuiics TPOJEMOHCTPHPOBANI yIOBICTBOPUTEIBHBIN
YPOBEHb OCBOCHUS HAaBBIKOB, JTOCTAaTOYHBIH U1 pEICHUS OTACIBHBIX 3a1a4 MPoeCcCHOHATBHON e TEIbHOCTH.

Onenka «HeyIOBJIETBOPUTETHHO CTaBUTCS, ecJIn o0yJarommiicst MPOJIEMOHCTPUPOBAI
HEYJOBJICTBOPUTEIFHEI YPOBEHb OCBOCHHS HABBIKOB, HEIOCTATOYHBIA IS pEIICHHS 3aAad NpodeccHoHAIbHON
JIESITETTFHOCTH.
4.1.1.3. Coaep:xaHue olleHOYHOT0 CpeACTBA

JladopaTopHasi pa6ora 1. JIuHelinble MporpaMmbI
Hanmmure nporpammy [uis pacdeta mo aByM (opmynam. [IpeaBapUTenbHO TMOATOTOBBTE TECTOBBIC TPUMEPHI C
TTOMOIIBIO KAJIBKYJISATOpa (Pe3yabTaThl BEIYUCICHUS TI0 00enM (opMyriaM JOJDKHBI COBIIanaTh). Mcmonbp3yiite kiacc Math,
coneprkanuii MaTemaruaeckue Qyukiun C++. MeToabl, 0OTCYTCTBYIOIIUE B KJIACCe, BBIPA3UTE YePE3 UMEIOIINCCS.
Bapuanmut 3a0anuii:
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JlaGopaTtopHas pa6ora 2. Pa3BeTBiIsII0IIMecs] BHIYHCIUTENbHBIC TPOLECCHI
3ananue. BoruncanTs 3HaYeHne GpyHKIMH
Bapuanumul 3a0anuii:
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3ananue 2. [lonaganue TOYKU B 3aIITPUXOBAHHYIO 00J1aCTh
Hammcate mporpammy, KoTopas OIpeaesseT, TOoNagaeT JM Toyka ¢ 3aJaHHBIMH KOOpAWHATaMH B 00acTh,
3aKpaIICHHYIO Ha PUCYHKE CEPBIM IIBETOM. Pe3ynbTaThl pabOTHI MPOTPAMMEI BEIBECTH B BHJIE TEKCTOBOTO COOOIIICHUS.

Bapuanumul 3a0anuii:

Ne O0mnacth Ne Oo0iacTh

1 2 Yi
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JlabopaTopHasi padora 3. Opranuszauus HUKJI0B

3ananme 1. Taéauua 3Hayennii pyHkuuu

BbrucuTh W BBIBECTH HA 3KpaH B BUJC TAONUIBI 3HAYCHHS (YHKIUH, 3aJaHHOU rpaduyecku (cM. 3amanue 1
mabopaTopHOi paboThl 2), HA UHTEPBAIE OT Xuay JIO Xxon C ITAroM dx. VIHTEpBaNl W mIar 3aaaTh TaKUM 00pa3oM, YTOOBI
MIPOBEPUTH BCE BETBH MPOTrpaMMbl. TabIuIly CHAOUTh 3ar0J0BKOM H IIAITKOM.
3ananmue 2. Cepusi BLICTPEJIOB M0 MUIIIEHH

JUIss mecsiTH BBICTPENOB, KOOPIMHATHI KOTOPBHIX 3aJAIOTCS C KJIaBHATYPHI, BBEIBECTH TEKCTOBEIC COOOIICHHS O
MoTIaIaHuK B MUIIICHb U3 3aJ1aHus 2 1abopaTopHOi paboThI 2.
3aganmne 3. Paasl Teiiaopa

BrraucinTh ¥ BEIBECTH Ha dKpaH B BUJE TAOJHUIBI 3HAYCHUS QYHKINH, 3aJaHHON C MoMoIbio psaa Teiinmopa, Ha
WHTEPBAIIE OT Xpuau IO Xyon C IIATOM dX C TOYHOCTHIO €. TaOMUITy CHAOAUTH 3aroJIOBKOM M mamnkoi. Kakmas ctpoka TabIuIs!
JIOJDKHA COEPIKaTh 3HAUCHHE apTyMEHTa, 3HaueHUE (YHKIIMU ¥ KOJIMYESCTBO MPOCYMMHUPOBAHHBIX YICHOB PsAA.
Bapuanmut 3a0anuii:

R A Z 2(1+1+1+)||>1
"o1T (2n+1)x2"+1 x  3x3  5x5 au '

2. Y had (_1)nxn_ X2 x3  xh
e —ZT—].—X+§—¥+Z—"',|X|<OO.
n=0
3 °°xn x2 3 x4
X — - —_ J— J—
e —Zn!—1+x+2'+3'+ + o, x| < oo
n=0
4. w(_l)nxn+1 x2  x3  xh
1 1) = —_—=x—-——+—=———+,-1 1.
n(x +1) , — X 2+3 4+ <x<
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5. 1+x 2, x2ntl x3 x5

1 =2 =2(x 4+t ) < L
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n=

6. > x™ x? x3
ln(l—x)=—27=—<x+—+—+~-),—1<x< 1.
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tgx = — =——xt = x| < 1.
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> t —”+w SutD LA S S S
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10. . 2n+1 X3 x5 7 .
t = — 4+ — 4, .
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11. 1
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x < -1
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¢ —Z e e A TR TR TRl B
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n=0
15, sinx <o (—1)"x2n x? x* «x©
=) - x| < oo
x (2n + 1! 3150 71
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z +
=——[x
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[x] < 1.
JladopaTopHas padora 4. IIpocTeiimme Kiaaccol
Kaxnprii pa3pabaTeiBacMBIil KJIACC JTOJKEH, KaK IPABUIO, COJACPKATH CICAYIOIIUE 3JICMEHTHI: CKPBITHIC MOJS,
KOHCTPYKTOpBI C TapaMeTpaMu W 0e3 mapaMeTpoB, METOJIbl, CBOWCTBAa. MeToIbsl M CBOMCTBA JOJDKHBI 0OECHEYUBATH
HETPOTUBOPCYHBEIH, MMOJHBIA, MUHUMAIBHBIN W ymoOHBIA wmHTep(eiic knacca. [Ipy BOZHUKHOBEHHWH OINUOOK JOJKHEI
BBIOPACHIBATHCSI UCKITIOUCHHSI.

B mporpamme 0mKHA BEITIONHATHCS MMPOBEPKA BCEX Pa3pabOTaHHBIX 3JICMEHTOB Kilacca.
3ananue.

Onwmcate Kiacc, peaju3yIONMHA JCCITUYHBI CUCTYMK, KOTOPHIA MOXKET YBEIMYUBATh WM YMCHBIIATH CBOE
3HAUCHHE HA CMHUILY B 33JaHHOM Jauana3one. [IpeycMOTpeTh HHUIUATH3ALUIO CUSTYNKA 3HAYCHHSAMH 110 YMOIYAHUIO U
MIPOU3BOJBHBIMU 3HaucHUsIMH. CUCTUMK UMEET IBa METOJa: YBEIMUYCHHUS W YMCHBIICHUS, — M CBOICTBO, IMO3BOJIAIOIICE
MOJIY4HUThb €ro TeKylee coctosiHue. [Ipy BhIXO/e 32 TPaHUIIbI JUana30Ha BEIOPAChIBAIOTCS UCKITIOYCHHS.

Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

Bapuanumul 3a0anuii:

Bapuanr 1

OrnucaTthb Ki1acce «1BeTHast Toukay. il TOUKH 3aJal0TCsl KOOPJAUHATHI U LIBET. L[BET onuchIBaeTCs ¢ MOMOIIBIO TPEX
COCTaBIISTIOMINX (KPacHBIH, 3eJIeHbIH, cCHMI). [IpeaycMOTpeTh pa3audHble METOIbI HHUITHATN3ANN 00BEKTa C TIPOBEPKOU
JIOIYCTUMOCTHA 3HadeHWi. JIOMyCTHMBIM JAMana3oHoOM [UIsl Kaxkaoi coctapmsomen siBasercs [0, 255]. B cmyuae
HEIOMYCTUMBIX 3HAYCHUH IMOJICH BRIOpAcHIBalOTCS UCKIIOUeHH. OMucaTh CBOMCTBA IS IOTyYEHHSI COCTOSHUS OOBEKTa U
METOJI U3BMEHEHUS 1[BETa.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 2

OmnmcaTts KJIACC, PeaTH3yIONNH IIECTHAAIATEPUIHBIN CYETINK, KOTOPBIA MOXET yBEITUYHWBATh WM yMEHBIIATh
CBO€ 3HAYCHHE Ha EAMHULYY B 3aJaHHOM JAuana3oHe. [IpemycMOTpeTh MHHIMATU3ALMI0 CUETUYMKA 3HAYCHHUSIMHU IO
YMOJYaHHIO U IPOU3BOJIBHBIMY 3HAYCHUAMH. CUETUHK MMEET /[BAa METO/IA: YBEIMUCHNS M YMCHBIIICHNS, — U CBOHCTBO,

MO3BOJISIIOIIEE TOJTYYHTh €r0 TEKyIee cocTosHue. [Ipu BRIXOJE 3a TpAHMIBI IUANa30HA BHIOPACHIBAIOTCS
HCKITFOUCHHSL.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanTt 3

OnmcaTe KJacc, MPEACTABISIONIMNA TPEYroJdbHUK. IIpeaycMOTpeTh METONBI Ui CO3JaHHus OOBEKTOB,
MepeMeIIeHNs Ha TUIOCKOCTH, N3MEHEHHS Pa3MEepOB WM BPAILCHHS Ha 3aJaHHBIN yroi. OmmcaTs CBOWCTBA LIS MOTyYSHHS
cocTostHUS 00beKTa. [Ipi HEBO3MOXKHOCTH OCTPOCHUS TPEYTOJIbHUKA BRIOPACHIBACTCS HCKITFOUCHUE.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.



Bapuanr 4

IloctpouTs ommcanme Kiacca, comepikamero WHGOpManrio O MOYTOBOM ajapece opraHm3auuu. [Ipemycmorpers
BO3MOKHOCTb Pa3A€ibHOTO M3MEHEHMs COCTaBHBIX YacTei aJpeca M MPOBEPKH JOMYCTUMOCTH BBOAMMBIX 3HadeHui. B
ciTy4ae HeJOITyCTUMBIX 3HaUCHUH TOJIeH BRIOPACHIBAIOTCS HCKITFOUCHHS.

Hanucats nporpaMmy, 1eMOHCTPUPYIONIYIO BCe pa3padOTaHHbIE 2JIEMEHTHI Kilacca.

Bapuanrt 5

CocraBuTh ONMUCAaHWE Kiacca U INPEACTaBICHHS KOMIUIEKCHBIX udncelsl. OOecreunTh BBIIOJIHEHUE OIepalui
CJIO’KEHUS], BEIUNTAHUS M YMHOKEHHUS KOMIUIEKCHBIX YHCEI.

Hanucats nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3padoTaHHbIE 2JIEMEHTHI Kilacca.

BapuanT 6

CocTaBUTh OMMCaHUE Kiacca A BEKTOpa, 3aJaHHOI0 KOOPJAMHATAMM €r0 KOHIIOB B TPEXMEPHOM MPOCTPAHCTBE.
OObecreunTh OIEparuyl CIOXKCHHUS W BBIYUTAHUS BEKTOPOB C MOJYYCHHEM HOBOTO BEKTOpa (CyMMBI WM pPa3HOCTH),
BBIUUCIICHUSI CKAJSIPHOTO MPOU3BEACHUS IBYX BEKTOPOB, AJIHHBI BEKTOpPa, KOCUHYCA yIa MEXIy BEKTOpaMH.

Hanmcats nporpammy, ZeMOHCTPHPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuanr 7

CocTaBUTh ONHCaHWE KJacCa TPSMOYTONBHUKOB CO CTOPOHAMHM, IApaUICIbHBIMA OCSIM  KOOpIHMHAT.
IIpengycMOTpeTh BO3MOMKHOCTH IE€PEMELICHUS IPSMOYTOJIBHUKOB Ha IUIOCKOCTH, W3MEHEHHE pa3MepoB, IOCTPOEHHE
HAaMMEHBIIIETO NPAMOYTOJIFHUKA, CONEpPXKAIIero IBa 3aJaHHBIX NPSMOYTOJNBHUKA, W TPSIMOYTOJBHHKA, SBIIIONIETOCS
o01eit gacTpio (TIepeceyeHneM) AByX MpsiIMOYTOJILHUKOB.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuanr 8

CocTaBuTh ONHWCaHWE Kiacca A NpEACTaBICHHSA OaThl. lIpeaycMOTpeTs BO3MOXKHOCTH YCTaHOBKH HaThl U
U3MEHEHMsl €€ OTHENBbHBIX Moyied (Troj, Mecsll, IeHb) C IMPOBEPKON AOMYCTMMOCTH BBOAMMBIX 3HaueHuil. B cmyuae
HEIOMYCTUMBIX 3HAYCHHWH TMoyell BhIOpachIBaroTCsA HCKIodeHHs. Co3gaTh METONBI M3MEHEHHS IaThl Ha 3aJaHHOe
KOJIMYECTBO JHEH, MECALEB U JET.

Hanmcats mporpamMmy, ZeMOHCTPHPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 9

CocraBuTh ONMUCAaHKE KJacca Ui MPEICTaBICHNS BpeMeHH. [IpeaycMoTpeTs BO3MOKHOCTH YCTAHOBKH BPEMEHH U
N3MEHEHHSI €r0 OTIENbHBIX IOoJeil (4ac, MUHYTa, CEKyH/a) C MPOBEPKOH JTOIMYCTUMOCTH BBOJMMBIX 3Ha4eHHH. B cimyuae
HEIOMYCTUMBIX 3HAUeHHUH IoJiel BhIOpachiBaroTcs ucKmodeHus. Co3maTh METONBl W3MEHEHHS BPEMEHH Ha 3aJaHHOE
KOJINYECTBO YaCOB, MUHYT U CEKYH]I.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.

BapuanT 10

COCTaBUTB ONIMCAHHUE KJIACCAa MHOTOWIEHA BUIA ax? + bx + c. TIpeLycMOTPETh METOIBI, PEATTU3Y FOIIIHE:

o BBIYHCIICHUE 3HAYCHUSI MHOTOYJICHA JUISl 3aJaHHOTO apryMEHTa;

o OTIEPaIMIO CJIOXKEHUS, BBIYUTAHHS M YMHOXXEHHS MHOTOWICHOB C IOJyYE€HHEM HOBOTO OOBEKTa-
MHOTOUJICHA;

o BBIBOJ] HA 3KpPaH ONHMCAaHUS MHOTOUJICHA.

Hanmcats nporpammy, ZeMOHCTPHPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 11

Omnmcats Kiacc, MPeICTaBISTIONIHNA TPeYToIbHUK. [IperycMOTpeTh METOABI A CO3AaHUSI OOBEKTOB, BEIYHUCICHUS
VIO, HEepUMEeTpa W TOYKU IepecedeHHs meauaH. OnmcaTbh CBOMCTBA JUIS HOJYYEHHs COCTOSIHUS oObekrta. [lpm
HEBO3MOXXHOCTH IIOCTPOCHHUS TPEYTOJIbHUKA BEIOPACHIBACTCS HCKITIOUCHHE.

Hanucate nporpaMmy, 1eMOHCTPUPYIONIYIO BCE pa3padoTaHHbIE 2JIEMEHTHI Kilacca.

BapuanT 12

Omnucate Kiacc, NpeACTaBISIONMH Kpyr. IIpenycMoTpers MeToxmsl Ui CO3/aHHMs OOBEKTOB, BBIUYMCIICHUS
IUTOIIAAN KPyTa, IUTMHBI OKPY>KHOCTH W IPOBEPKU TOMAJaHUs 3aJaHHON TOYKHM BHYTpH Kpyra. Ommcath CBOWCTBA IS
TIOJTy4EHHsI COCTOSIHUS 00BEKTa.

Hanmcats nporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI Kilacca.

Bapuanr 13



Onwcath Kiacc s paboThI CO CTPOKOH, IMO3BOIIAIONICH XPAHUTh TOJIBKO IBOMYHOE YHCIO U BBIMOJIHATH C HUM
apudpMeTHIecKne ormepanuu. [IpeaycMoTpeTs WHHIMAIU3AlHi0 ¢ TMPOBEPKOH IOMYCTUMOCTH 3HaueHWH. B ciydae
HEJIOMYCTHMBIX 3HAUCHUIA BEIOPACHIBAIOTCS UCKITIOUCHHS.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE JJIEMEHTHI Kilacca.

BapuanT 14

Omnmcats Kinacc Ipodei — parioHAIBHBIX YUCEI, ABIISIOMINXCS OTHOIIEHHEM IBYX LeibIxX yrcel. [Ipenycmorpers
METOJIBI CIIOKCHHUS, BRIYUTAHUS, YMHOXKCHUS U ICJICHUS APOOCH.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.

Bapuant 15

Omucath Kiacc «daitm», coiepkamuid cBeleHUs 00 MMEHH, NIaTe co3fanus W anuHe (aiina. IIpegycMmoTpersh
MHULUANIU3AIUI0 C TPOBEPKOM JOMyCTUMOCTH 3HaYeHUH mojedl. B ciyyae HenomyCTHUMBIX 3HAUCHHMM MoOJel
BBIOpACHIBAIOTCS MCKIIOUeHU. Omnucarh MeToa no0aBlieHUS WHPOpMAIMK B KoHel (aiija w CBOWCTBA AJIs TONYyYCHUS
coCTOsTHMS (paiina.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE JJIEMEHTHI Kilacca.

Bapuant 16

OmnmcaTe Kilacc «KOMHATa», COJACPKAIIMH CBEACHUS O METpake, BBICOTE€ IIOTOJIKOB M KOJUYECTBE OKOH.
[IpexycMOTpeTh MHUIMATU3AIMIO C MPOBEPKOIM JTOMYCTUMOCTH 3HAYCHUWH Tojei. B ciydae HEZONMyCTHUMBIX 3HAYCHHMA
moJyie BeIOpachIBarOTCA HCKIOYeHHA. OmucaTh METOABI BBIYHCICHUS IDIOMIATM W O00beMa KOMHATHI M CBOWCTBA IS
MOJTYYCHHSI COCTOSIHUS OOBEKTA.

Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 17

Omucarh Kiacc, MNPEICTABIAIONINN HeluHelHoe ypaBHenue Buaa ax — cos(x) = 0. Onwmcats MmeToq,
BBIUMCIISIONINNA pEIIeHNe TOr0 YpaBHEHUS Ha 3aJaHHOM HWHTEpBale METOIOM AeleHHs momoiaMm (cM. pasmen «Lluxm c
napameTpoM for») W BBEIOPACHIBAIONINI HMCKIIOYCHUE B CIIy4ae OTCYTCTBUsS KOpHsS. OmucaTth CBOICTBa Ui MONYUYCHHS
COCTOSIHUS O0BEKTA.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI KJlacca.

BapuanT 18

Onucath Kiacc, HPEACTABIAIOIMI KBagpaTHoe ypaBHeHMe Buia ax?+ bx +c = 0. Onucath MeTOS,
BEIUNCIIIONINNA pEIIeHNe 3TOTO YpaBHEHWS W BHIOPACHIBAIOIIMI HCKIIOYCHHWE B CIlydae OTCYTCTBHUS KopHeil. Ommcath
CBOWCTBA JUTSI TOMYYCHHSI COCTOSIHUS O0BEKTA.

Hanmcats nporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.

Bapuant 19

OmnmcaTh KIIacc «IpOIEccopy, COAEepIKaluii CBEICHIs, O MapKe, TAKTOBOW 4acToTe, 00beMe K3IIa U CTOMMOCTH.
[IpenycMOTpeTh MHUIMATU3AIMIO C MPOBEPKOIM JTOMYCTUMOCTH 3HAYCHUWH Mojei. B ciydae HEZONMyCTHUMBIX 3HAYCHHMA
moJiel BeIOpackIBaroTCs UCKModeHns. OmrcaTh CBOMCTBA IS TOTyYEHHS COCTOSIHHS OOBEKTA.

Onwcath KIacc «MaTCPUHCKAs TUIaTay, BKIFOYAIONINN KJIacC «IPOIECCOP» U 00hEM YCTaHOBICHHON OMEpaTUBHON
namsatd. [IpexycMoTpeTh WHUITMAINM3AINIO C MPOBEPKOH IOMYCTUMOCTH 3HAYeHWH moisi oObema mamsaTu. B ciydae
HEJIOYCTHMBIX 3HAUCHU MOJIs BRIOpachIBacTCs UCKIoueHue. OmnucaTh CBOMCTBA ISl TOTyYCHHS COCTOSIHUS 00BEKTA.

Hanmcats nporpamMmy, IeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI KIIACCOB.

JladopaTopHasi padora 5. OqHOMepHbIE MACCHBBI

3amanme.
B onHOMEpHOM MaccuBe, COCTOSIIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCITHUTD:
a CyMMY MOJIOKUTEJBHBIX 3JIEMEHTOB MacCHBa;
a MPOW3BEICHNE DJIEMEHTOB MAacCHBa, PACIIOIOKEHHBIX MEXIY MaKCUMAJbHBIM 10 MOIYJIO U

MUHUMAJIBHBIM 10 MOJIYITIO JIEMCHTaMH.
YHOpSA0YNT 3IIEMEHTBI MacCHBa M0 YOBIBAHUIO.
Bapuanumul 3a0anuii:
Bapuanr 1
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U cymMy OoTpHUIIaTEIbHBIX 3JIEMEHTOB MAaCCHBa;
U npousBeneHHE 3JIEMEHTOB MACCHBA, PACTIONOKEHHBIX MKy MAKCUMATbHBIM U MUHUMAJIBHBIM 3JIEMEHTAMH.



YHopsagouuTh 3IEMEHTH MACCUBA TT0 BO3PACTAHUIO.

Bapuant 2

B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U mpowusBeneHHE TIONOKUATENBHBIX SJIEMEHTOB MaCCHBA;
U cymMy 3JIEMEHTOB MAaCCHBA, PACIIOIOKEHHBIX IO MUHUMAILHOTO 3JIEMEHTA.

YHOpH,Z[O‘-H/ITB IO BO3pPACTaHUIO OTHACJIBHO JJIEMCHTHI, CTOAIMMEC Ha YETHBIX MECTAX, U J3JIEMCHTHI, CTOANIUC Ha
HCYCTHBIX MCCTax.

Bapuant 3
B oHOMEpHOM MacCHUBE, COCTOSIIEM U3 N [EIIOYUCIICHHBIX JIEMCHTOB, BEIYUCIIUTH:

U mpowusBeneHHE JIEMEHTOB MACCHBA C YUSTHBIMA HOMEPaMH;

U cymMy 3JIEMEHTOB MaCCHBA, PACIIOI0KEHHBIX MEXY MIEPBBIM U MTOCIEAHAM HYJIEBBIMHU JIEMEHTAMHU.
IIpeobpa3oBaTh MaccuB TaKUM 00pa30M, YTOOBI CHaYaja PacIoiarajrich BCE MOI0KUTENBHBIC YIEMEHTHI, a TIOTOM

— BCE OTpUIATEIbHEIC (3IEMEHTHI, PABHBIC HYJII0, CYUTATh MTOJIOKUTCIHHBIMH).
BapuanT 4
B oHOMEpHOM MacCHBE, COCTOSAIICM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:

U cymMy 5JIeMEHTOB MacCHBa C HEYECTHBIMH HOMEPAMU;

U cymMy 3JI€EMEHTOB MaCCHBA, PACIIOI0KEHHBIX MEXY TIEPBBIM U MTOCIEAHAM OTPUIATEILHBIMH DJIEMEHTAMHU.
CxaThb MacCHB, YJAJIUB M3 HETO BCE IIEMEHTHI, MOIyJTb KOTOPHIX HE IMPEBHIIIACT CIUHUILY.
OcBoOouBIIHECS B KOHIIE MACCHBA 3JICMCHTBI 3alIOJHUThH HYJISIMH.

Bapuanr 5
B oHOMEpHOM MacCHBE, COCTOSAIICM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U MakcHMaNbHBIH 3JIEMCHT MacCHBa,
U  cymMy 3JIEMEHTOB MacCHBA, PACIIOI0KEHHBIX JI0 TOCIETHETO TOJIOKUTEILHOTO DIEMEHTA.
CxxaTh MacCuB, yJaduB W3 HEr0 BCE OJJIEMEHTHI, MOJIYJh KOTOPBIX HAXOOUTCS B WHTepBane [a, b].
OcBoOouBIIECS B KOHIIC MACCHBA DJICMCHTHI 3aITOTHUTD HYJISIMH.
BapuanT 6
B oHOMEpHOM MacCHBE, COCTOSAIICM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:
U MUHUMATBHBIN 3JIEMEHT MaCCHBa;
U cymMy 3JIEMEHTOB MaCCHBA, PACIIOI0KEHHBIX MEX/Y MIEPBBIM U MTOCIEAHUM MOJIOKUTEIBHBIMHU JIEMEHTAMHU.

IIpeoOpa3zoBaTh MaccUB TaKUM 00pa3oM, YTOOBI CHAYala Pacloarajiich BCE 3JEMEHThI, paBHbIC HYIIIO, & TIOTOM
— BCE OCTaJIbHBIE.

Bapuant 7
B ogHoMepHOM MaccuBe, COCTOSIILIEM U3 N LIEJOYUCIEHHBIX 2JIEMEHTOB, BHIYUCIUTH:

U HOMep MakCHMAIBHOTO 3JIEMEHTa MACCHBA;

U npousBesieHre 3J€MEHTOB MACCHBA, PACTIONONKEHHBIX MEXK/y TIEPBBIM U BTOPBIM HYJICBBIMH 3JIEMEHTAMH.
IIpeobpa3oBath MaccuB TakUM 00pa3oM, YTOOBI B IEPBOI €ro IMOJIOBHHE PACHOIATAINCH 3JIEMEHTHI, CTOSBIINE B

HEYETHBIX [TO3UIUSX, & BO BTOPO MOJIOBUHE — JJIEMEHTHI, CTOSIBLINE B YETHBIX MO3HULIUAX.
Bapuant 8
B onHoMepHOM MaccuBe, COCTOSIILIEM U3 N BEILIECTBEHHBIX 3JIEMEHTOB, BEIUUCIUTD:

U HOMep MHHHMAIBHOTO 3JIEMEHTa MAcCHBa,;

U cymMy 3JIEMEHTOB MaCCHBa, PACIIOI0KEHHBIX MEX/Y TIEPBBIM U BTOPBIM OTPHIATEILHBIME JJIEMEHTAMH.
IIpeobpa3oBaTh MaccWB TakuM 0Opa3oM, YTOOBI CHayalla PacHojaraluch BCE 3JIEMEHTHI, MOIYJIh KOTOPHIX HE

MIPEBBILIACT EAUHUILY, @ IOTOM — BCE OCTaJIbHBIE.
BapuanTt 9
B onHoMepHOM MaccuBe, COCTOSIILIEM U3 N BEILIECTBEHHBIX 3JIEMEHTOB, BEIUUCIUTD:

U MakcHMaNbHBIH 0 MOIYIIEO DICMEHT MacCHBa,;

U cymMy 3JIEMEHTOB MaCCHBa, PACIIOI0KEHHBIX MEX/Y TIEPBBIM U BTOPBIM MOJ0KUTEIBHBIMHU JIEMEHTAMHU.
IIpeobpa3oBaTh MaccuB TaKM 00pa30M, YTOOBI JIEMEHTHI, paBHBIC HYJIIO, PACIIOIAraUCh ITOCIIE BCEX OCTAIbHBIX.
Bapuant 10
B omHOMEpHOM MaccuBe, COCTOSAIIEM U3 N [EIIOYUCIICHHBIX JIEMEHTOB, BEIYUCIUTH:

U MHUHUMATBHBIN 10 MOJYIIIO 3JIEMEHT MacCHBa;

U cymmy MOyIieii 31IEMEHTOB MaCCHBA, PACIONIORKEHHBIX MOCIE TIEPBOTO JIEMEHTA, PABHOTO HYJIIO.



IIpeobpa3oBath MaccUB TakuM 00pa3oM, YTOOBI B TIEPBOI €ro MOJIOBHHE PACIOIATAIUCH 3JICMEHTHI, CTOSBIINC B
YETHBIX MO3UIIHSX, a BO BTOPOH MOJIOBUHE — HIIEMEHTHI, CTOSBIINE B HEUCTHBIX TTOZUIIHSIX.
BapuanTt 11
B omHOMEpHOM MaccHUBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U HOMep MHHUMAJBHOTO MO MOJIYJIIO 2JIEMEHTa MAcCHBa;
U cymmy MoyIieii 3IEMEHTOB MaCCHBa, PACIIONIORKEHHBIX MOCIE TIEPBOTO OTPHIATEIBHOTO DIICMEHTA.
CxaTh MacCUB, YJallMB W3 HETO BCE JJICMCHTHI, BCJIMYMHA KOTOPBIX HAXOIWTCS B WHTepBajie [a, b].
OcBoOoauBIIHECS B KOHIIE MACCHBA AJIEMEHTHI 3aITOTHUTD HYJISIMH.
BapuanT 12
B onHOMEpHOM MaccHUBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U  HOMep MaKCHMMAJILHOTO MO MOYIIIO 3JIEMEHTa MACCUBA,
U cymMy 5JIeMEHTOB MacCHBa, PACTIONOKEHHBIX TI0CTIE TIEPBOTO MOJOKHUTEIBHOTO DIICMEHTA.
IIpeobpa3oBaTh MacCUB TaKUM 00pa3oM, YTOOBI CHAayalla PaCIOJIarajicCh BCE 3JICMCHTHI, Ielas YacTh KOTOPBIX
JISKUT B HHTEpBaJIe [a,b], a TOTOM — BCE OCTAJIbHBIE.
Bapuanr 13
B onmHOMEpHOM MaccHUBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIIHUTD:
U  KoaM4ecTBO 3JEMEHTOB MAcCHBA, JISKAIUX B JHana3oHe oT A 1o B;
U cymMy 2JIeMEHTOB MacCHBa, PACTIONOKEHHBIX TI0CIIE MAKCHMAIBHOTO JJICMCHTA.
YHopsaIo9uTh 3IEMEHTE MACCUBA IO YOBIBAHUIO MOTYJICH.
BapuanT 14
B oHOMEpHOM MAacCHBE, COCTOSAIIEM U3 N BEIISCTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:
U KOIMYECTBO DIICMEHTOB MACCHBA, PABHBIX HYJIIO;
U cymMy 3JIEMEHTOB MaCCHBa, PACIIOI0KEHHBIX MOCIe MUHUMAIBHOTO 3JIEMEHTA.
YHopsaounuTh 3JEMEHTHI MaCCHBA 110 BO3PACTaHUIO MOIYJIEH.
Bapuant 15
B onHOMEpHOM MaccUBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U  koau4ecTBO 3J€eMEHTOB MaccuBa, 60binux C;
U mpowusBeneHHE 3JEMEHTOB MAacCHBa, PACIIONOKEHHBIX MTOCIIC MAKCHMATEHOTO TI0 MOZYITIO DJICMCHTA.
IIpeobpa3oBaTh MacCHB TakUM 00pPa30M, YTOOBI CHaYaJIa PACIIONATAINCh BCE OTPHUIIATCIEHBIC SJIEMEHTEI, a TIOTOM
— BCE TIOJIOKUTEIBHBIE (AIIEMEHTHI, PABHBIE HYJIIO, CYUTATH ITOJIOKUTESITHHBIMH).
Bapuant 16
B oxHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U  KOIMYecTBO OTPHUIIATEIHHBIX 3JIEMEHTOB MaCCHBA;
U cymMmy MoyIieii 3IeMEHTOB MAaCCHBA, PACIIONIORKEHHBIX MOCIC MHHUMAIBHOTO IO MOJYJTIO 3JIEMEHTA.
3aMEHUTh BCE OTpPHUIATEIbHBIC DJIEMCHTHI MAacCHBa WX KBaJpaTaMd U YIOPSIOYHUTH 3JICMEHTHI MAcCHBa II0
BO3PACTaHUIO.
Bapuant 17
B oxmHOMEpHOM MaccuBe, COCTOSAIIEM M3 N HEIIOYUCIICHHBIX JIEMEHTOB, BEIYUCIUTH:
U  KOIMYecTBO MOJIOKHUTENBHBIX JIEMEHTOB MacCHBa,
U cymMy 5iIeMEHTOB MacCHBa, PACTIONOKEHHBIX TI0CTIE TIOCIIEIHEr0 SIEMEHTa, PABHOTO HYJTIO.
IIpeobpa3oBaTh MacCHB TaKHMM 0Opa30M, YTOOBI CHaYasla PacHoIarauch BCE JICMEHTBI, [ieNast YacTh KOTOPBIX HE
MIPEBBIIACT EANHUILY, & TOTOM — BCE OCTaJIbHEIE.
BapuanT 18
B onHOMEpHOM MaccHuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U  koaM4ecTBO 3J€MEHTOB MaccuBa, MeHbInux C;
U cymMy menbIx gacTei SIeMEHTOB MaCCHBa, PACTIONOKEHHBIX TIOCIE TIOCIIEIHET0 OTPHUIATEIHHOTO DIIEMEHTA.
IIpeobpa3oBaTh MaccHB TakuM O0pa30M, YTOOBI CHayaja paCIONIarajiCh BCE JJIEMCHTHI, OTIHYAIOIIMECS OT
MaKCHUMaJIbHOTO He Ooiiee yeM Ha 20%, a MOTOM — BCE OCTaJIbHBIC.
Bapuant 19

B OAHOMCEPHOM MACCHUBEC, COCTOAIIEM M3 N BCHICCTBCHHBIX 3JICMCHTOB, BBIYUCIUTD:
a MMPOU3BCACHUC OTPULIATCIILHBIX 3JICMCHTOB MAaCCHUBA,

a CYMMY HNOJIOKHUTCIIbHBIX 3JIEMCHTOB MACCHBA, PACHOJIOKCHHBIX 10 MAKCUMAJIbHOT'O 3JICMCHTA.
H3meHuTh MOpAAOK CJICAOBAHUA DJICMCHTOB B MAaCCUBC Ha 06paTHLII>i.



JlaGopaTopHasi paboTa 6. [[ByMepHble MaCCHBBI
3aganue.
Jana mnpsmoyrompHas Matpuna. OmnpefenuTh cpeiHee apu(MeTHUecKoe e€ 3JICMEHTOB M KOJHUYECTBO
MTOJIOKHUTEIBHBIX JIEMEHTOB B KaXK/IOH CTpOKE.
Bapuanumul 3a0anuii:
Bapuanr 1
Jana nenoyucieHHas npsMoyroyibHas Matpuia. OmpeaeuTh:
U KOIMYECTBO CTPOK, HE COMEPIKAIIUX HH OJHOTO HYJIEBOTO DIICMECHTA;
U MakcuManabHOE U3 YKCEI, BCTPEYAIOIINXCS B 33J]aHHON MaTpHile 6oJiee OJHOTO pasa.
Bapuant 2
Jlana nenovncieHHas mpsMOyroyibHas MaTpuiia. ONpeneuTh KOJIUIECTBO CTONOIOB, HE COACPKANINX HU OJTHOTO
HYJICBOTO DJICMEHTA.
XapaKTepUCTUKOW CTPOKH IEIOYUCICHHON MATPHIEI HA30BEM CYMMY €€ TOJIOKHUTCIBHBIX YCTHBIX 3JICMCHTOB.
[lepecTaBisis CTPOKH 3aJaHHOM MaTPHIIBI, PACTIONIOKUTH UX B COOTBETCTBUHU C POCTOM XapaKTEPHUCTHK.
Bapuant 3
Jana nenoyncieHnas npsMoyroibHas Matpuiia. OmpenenuThb:
U  KoaM4ecTBO CTOJOIOB, COMEPKAIINX XOTS Obl OJJHH HYJIEBOU JIEMEHT;
U HOMep CTPOKH, B KOTOPOM HAXOIUTCS caMas JUTHHHAsI CEPUs OTHHAKOBBIX 3JIEMEHTOB.
Bapuanr 4
Jana nenouncneHHas KBagpaTHas MaTpuma. OnpeennTs:
U npousBeneHHE 3JIEMEHTOB B TEX CTPOKAX, KOTOPBIE HE COJEPIKAT OTPUIATENILHBIX 3JIEMEHTOB;
U MakcHMyM cpeay CYMM 3JIEMEHTOB THATOHANICH, MapauTeIbHBIX TIABHOM JHATOHAIN MATPHUIIBL.
Bapuanr 5
Jlana nenouncneHHas KkBagpaTHas MaTpuma. OnpeennTs:
U cymMy 3JIEMEHTOB B TeX CTOJOIaX, KOTOPBIE HE COMEPKAT OTPHLATETBHBIX JIEMEHTOB;
U MHHAMYM Cpeau CyMM MOJIYJICH 3JIEMEHTOB AHATOHAJCH, TapalIeIbHBIX TOOOYHOM THATOHAIH MAaTPHIIBL.
Bapuanr 6
Jana nienoyncieHnas npsMoyroibHas Matpuiia. OnpenenuThb:
U cymMy 3JIEMEHTOB B TeX CTPOKax, KOTOPbIE COIEP AT XOTS ObI OJIUH OTPHUIATEIbHBIN IIEMEHT;
U HOMepa CTPOK U CTOJOIOB BCEX CEUTOBBIX TOUEK MATPHUIIBL.
NOPUMEYAHUE
Marpuna A ¥MeeT ceIoBYIO TOUKY A;;,eCii A;; ABIAETCA MUHUMAJIBHBIM JJIEMEHTOM B i-i CTPOKE M MaKCHMalbHBIM — B
j-M cromore.
Bapuant 7
Jlnst 3amaHHON MaTpHIbl pa3MepoM 8 X 8 HalWTH Takue K, mpu KOTOPHIX K-s CTpOKa MaTpHIIBI COBMANAET C K-M
CTOJIOIIOM.
HatiTi cyMMy 3J1€MEHTOB B TE€X CTPOKaX, KOTOPHIC COJCPKAT XOTS OBl OJMH OTPHLATCIBHBINA 3JICMCHT.
Bapuant 8
XapaKTepuCTUKOW CTOJNONA IETOYNCICHHON MAaTPHIBI HA30BEM CYMMY MOJIYJICH €ro OTPHUIATEIEHBIX HEYCTHBIX
aneMeHTOoB. [lepecTaBisas cTOIOIB 3a7aHHOW MATPHIIBI, PACTIONIOKHUTE UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
HatiTi cymMMy 3J71€MEHTOB B T€X CTOJIONAX, KOTOPBIC COJCPKAT XOTsI OBl OJIH OTPHUIIATSIEHBIN 3JICMCHT.
BapuanTt 9
Cocensamu >emMenTa A;; B MaTpHIle Ha30BEM SMeMeHTHl Ay, rie i— 1<k <i+1,j-1<I1<j+1,(k D) #
(i,7). Onepanus criiaXMBaHUs MATPHIEI Ja€T HOBYK) MATPHUILY TOTO K& pa3Mepa, KaXKABIA AJIEMEHT KOTOPOH MOIyJdaeTcs
KaK cpeiHee apu(pMETHIECKOe HMEIOIIUXCS COCEIEeH COOTBETCTBYIOIIETO AJIEMEHTAa HCXOAHOW MaTpuilsl. IlocTpouTts
PE3YNbTAT CTIAKUBAHUS 33JAHHOM BEIECTBEHHONW MaTpHIbl pasmepom 10 X 10.
B crinaxxenHo# maTpuie HAalTH CyMMY MOJYJIEH 3JIEMEHTOB, PACIIOJIOKEHHBIX HUXKE TJIAaBHOM JMAaroHasu.
Bapuant 10
ONeMeHT MaTpHIBl HA3hIBACTCS JIOKATBHBIM MHHHIMYMOM, €CIH OH CTPOI'O MEHBIIE BCEX MMEIOIIUXCS y HEro
cocelieil (OMpeneNieHue COCEIHUX AJIEMEHTOB cM. B BapuaHTe 9). [loacumraTh KOJUYECTBO JOKAJIbHBIX MHUHHMYMOB
3aJaHHOM MaTpuIs! pazmepoM 10 X 10.



Haiitu cymmy Moyieit 3JieMEeHTOB, PAcIONOKEHHBIX BBIIIE TIaBHOW AHMAaroHAaIH.
BapuanT 11
KoaddummeHTsl cHCTEMBI JIMHCHHBIX ypaBHCHUH 3aJaHbl B BHJIC MNPSIMOYTOJdbHON Marpuibl. C MOMOIIBIO
JIOITyCTUMBIX ITPeoOpa30BaHUi MPUBECTH CHUCTEMY K TPEYTOJIFHOMY BUY.
HatiTi koTM4ecTBO CTPOK, cpenHee apu(GMETHISCKOE JIEMEHTOB KOTOPBIX MEHBIIE 33IaHHON BEIIMYHHBI.
BapuanT 12
VYIUIOTHUTH 3aITaHHYIO MATPHILY, YAAISS U3 HEe CTPOKHU U CTOJIOIBI, 3aII0THCHHEBIC HYIIIMU.
Haiit HOMep mepBoil 3 CTPOK, COAEPIKAIIUX XOTS ObI OJMH ITOJOKUTEIHLHBIA YJIEMEHT.
Bapuanr 13
OcCymIecTBUTh IUKINIECKAN CIABHUT 3JIEMEHTOB MPSIMOYTOJIBHON MaTpHIBI Ha N 3JEMEHTOB BIIPABO WM BHH3 (B
3aBHCHUMOCTH OT BBEJICHHOTO PEKUMA), N MOXKET OBITh OOJIBIIE KOJHYESCTBA JIEMEHTOB B CTPOKE HIIH CTOJIOIIE.
BapuanT 14
OcCyImecTBUTh MTUKITMYECKHHA CIBUT 3JIEMEHTOB KBaJpaTHOW MaTpHIbl pazMepoM M X N BmpaBo Ha k 31eMEHTOB
TakuM 00pa30M: IJIEMEHTHI TIEPBOW CTPOKU CABHTAIOTCS B MOCIEIHHNA CTOJOCI[ CBEPXY BHH3, M3 HETO — B IOCJICIHIOO
CTPOKY CIIpaBa HaJIeBO, U3 HEe — B MEPBBIA CTONOEN CHHU3Y BBEPX, W3 HETO0 — B IEPBYIO CTPOKY; I OCTAJIHHBIX
3JIEMEHTOB — aHAJIOTUYHO.
Bapuanr 15
JlaHa nienoyucieHHas mpssMOyroibHas Marpuia. OnpenenuTs HoMep IePBOro U3 CTOJOIOB, COMCPKAIIIX XOTS OB
OJIUH HYJIEBOU 3JIEMEHT.
XapakTepUCTUKONH CTPOKH IIEJIOUHCICHHOW MaTpHIBI HA30BEM CYMMY €€ OTPHUIATEIbHBIX YETHBIX 3JIEMEHTOB.
[lepecTaBinsis CTPOKH 3aJaHHON MaTPHIIBI, PACTIOJIOKUTH UX B COOTBETCTBUH C yOBIBAHUEM XapaKTEPUCTHK.
Bapuant 16
YHopsamounTh CTPOKH IIETOYNCICHHON NPSMOYTONBHONH MATPHIBI IO BO3PACTAHHIO KOJHYECTBA OJMHAKOBBIX
JJIEMEHTOB B Ka)KJOH CTPOKE.
HatiitTi HOMep mepBOTO U3 CTONONOB, HE COAEPKAIIUX HU OAHOTO OTPHUIIATEILHOTO AIEMEHTA.
Bapuant 17
[lyTeM mepecTaHOBKH 3JIEMEHTOB KBaIPATHOW BEUICCTBEHHON MATPHIIBI TOOUTHCS TOTO, YTOOBI €€ MaKCUMAIIbHBIN
JJIEMEHT HaXOIWJICS B JIEBOM BEPXHEM YTy, CICAYIOMNI MO BEIMINHE — B TMO3UIUH (2, 2), CIeIyIOMUil TI0 BETHINHE —
B no3unuu (3, 3) U T. 1., 3aI0JIHUB TAKKUM 00Pa30M BCIO INIABHYIO JHATOHAb.
Haiiti HOMep mepBoit U3 CTPOK, HE COAEPKAIIUX HA OJHOTO TOJIOKUTEIHHOTO 3JIEMEHTA.
BapuanT 18
Jana nenoyncieHnas npsMoyroibHas MaTpuiia. OmpenenuThb:
U  KOJIMYeCTBO CTPOK, COAECPIKAIIUX XOTS OBl OJIMH HYJICBOM IIEMEHT;
U HOMep cToNbIIa, B KOTOPOM HAXOIUTCS camast [UTHHHAST CEPUs OJMHAKOBBIX JIEMEHTOB.
Bapuant 19
Jana nenouncneHnas KBagpaTHas MaTpuma. OnpeaennTs:
U cymMy 3JIEMEHTOB B TeX CTPOKAax, KOTOPBIE HE COMEPKAT OTPHIATETBHBIX JIIEMEHTOB;
U MHHAMYM CpelH CyMM 3JIEMEHTOB THATOHAJICH, MapaeIbHBIX TIIABHOW THArOHAIH MATPHIIBL.
Bapuant 20
Jana nenouncieHnas npsMoyroibHas MaTpuiia. OmpenenuThb:
U KOJIMYECTBO OTPHUIIATEIBHBIX 3JIEMEHTOB B T€X CTPOKAaX, KOTOPhIE COAEPKAT XOTs Obl OJUH HYJIEBOM DJIEMEHT;
U HOMepa CTPOK U CTOJOIOB BCEX CETOBBIX TOUEK MATPHUIIBL.

NPUMEYAHUE

Marpua A HMEET CEIOBYIO TOUKy A;j,ecnu A;j SBISETCS MHHMMAIBHBIM OJJIEMEHTOM B i-H CTpOKe H
MaKCHMAaJIbHBIM — B j-M CTOJIOIIE.

JlaGopaTopHas padora 7. CTpoknu

3ananue.

Hammcates mporpamMmy, KOTOpasi CUHTHIBACT TEKCT W3 (ailla W BBIBOAWT Ha JKPAaH TOJNBKO NPEHATIOKCHHS,
coJlleprKalie BBEICHHOE C KJIABHATYPHI CIOBO.
Bapuanumul 3a0anuii:

Bapuanr 1



Hammcats mporpaMmy, KOTOpasi CYUTHIBACT U3 TEKCTOBOTO (haiiia TPU MPEIUIOKESHUS M BEIBOJUT UX B 00paTHOM
TTOpSAKE.

Bapuanr 2

Hammcats mporpammy, KOTopasi CYMTBIBaeT TEKCT W3 (aiiia W BBIBOAWUT HA JKpaH MPEIUIOKEHHS, COAEprKallne
MaKCHUMaJIbHO€ KOJMYECTBO 3HAKOB MyHKTYallUU.

Bapuant 3

Hammcats mporpammy, KoTopasi CYUTBIBACT TEKCT U3 (aiiia M BHIBOJWT HA DKPAaH TOJIBKO CTPOKH, COICpIKaIlHe
JIBy3HAYHBIC YUCIIA.

Bapuanr 4

Harmmmcates mporpamMmmy, KOTOpas CYUTHIBA€T AaHTIWHCKANA TeKCT W3 (aiiya W BBIBOOUT HAa OJKpaH CIIOBa,
HAYMHAIOIIHECS C TJIACHBIX OYKB.

Bapuanr 5

Hanmcats mporpaMmy, KOTOpasi CYUTBIBACT TEKCT U3 (haiiyia M BEIBOJUT €ro Ha DKPaH, MECHSIS MECTaMH KaXKIbIC 1B
COCEIIHHX CJIOBA.

Bapuanr 6

Hammcats mporpammy, KOTOpas CYHTHIBACT TEKCT W3 (haiiia W BBHIBOTUT Ha IKPaH TOJBKO MPEIIOKCHHS, HE
coJleprKallie 3aMaThIX.

Bapuant 7

Hammcats mporpaMmy, KOTOpasi CYUTHIBACT TEKCT M3 (paiija W ONPENeNseT, CKOJIBKO B HEM CJIOB, COCTOSIINX HE
0oJjiee yeM U3 YeThIpex OyKB.

Bapuanr 8

Hammcats mporpammy, KoTOpasi CUHTHIBA€T TEKCT M3 (paiila M BBHIBOAWUT HA JKpaH TOJNBKO IUTATHL, TO €CTh
MIPEeAJIOKEHUs, 3aKII0UCHHBIE B KaBbIUKH.

BapuanTt 9

Hammcates mporpamMmy, KOTOpash CUMTHIBACT TEKCT W3 (ailla W BHIBOAWT Ha JKPAaH TOJNBKO MPEHTIOKCHHS,
COCTOSIIITIE U3 3aJaHHOTO KOJIMYECTBA CIIOB.

Bapuant 10

Harmmmcate mporpaMMy, KOTOpasi CUMTBIBACT aHTVIMACKHA TEKCT M3 (aiia W BHIBOAWT HA JKpaH CJIOBa TEKCTA,
HAYMHAIOIINCCS U OKAHYUBAFOIIUECS HA TITACHBIC OYKBEI.

BapuanT 11

Hammcats mporpaMMy, KOTOpasi CYUTEIBACT TEKCT U3 (hailyia ¥ BRIBOAUT HA SKPaH TOJIBKO CTPOKH, HE COICpIKaIIHe
JIBy3HAYHBIX YHCEI.

BapuanT 12

Hammcates mporpamMmy, KOTOpasi CUMTHIBAaCT TEKCT W3 (ailla W BEIBOAWT HAa IKPaH TONBKO MPEATIOKECHHS,
HAYMHAIOIIKECS C THPE, MEePe]] KOTOPBIM MOT'YT HaXOJHUTHCS TOJIBKO MPOOCITBHBIC CHMBOJIBI.

BapuanT 13

Hammcats mporpammy, KOTOpasi CUMTHIBACT AHTVIMHCKUH TEKCT W3 (aiijla ¥ BBHIBOIUT €ro Ha 3KpaH, 3aMCHUB
MIPOIIICHON KaXXTyIo IIEPBYI0 OYKBY CIIOB, HAYMHAIOIMXCS C TJIACHOH OyKBHI.

BapuanT 14

Harmmcats nporpamMmmy, KOTOpasi CAUTHIBAECT TEKCT U3 (haiia W BHIBOAWT €TO Ha 3KpaH, 3aMeHUB mudpsl ot 0 10 9
CJIOBaMHU «HOJIbY, KOIUHY, ..., «AEBATHY, HAUMHAS K&KI0€ MPEATI0KEHUE C HOBOM CTPOKH.

Bapuanr 15

Hammcats mporpamMmy, KOTOpas CUMTBIBACT TEKCT W3 (haiia, HAXOAUT CaMOE€ JUIMHHOE CIIOBO M OMpPEICIsCT,
CKOJIBKO pa3 OHO BCTPETHIIOCH B TEKCTE.

Bapuant 16

Hanmcats mporpammy, KOTOpasi CYMTHIBAE€T TEKCT W3 (aifyla ¥ BEIBOAWT HA SKpaH CHadalla BOIPOCUTENBHEBIE, a
3aTeM BOCKJIUIIATENIbHBIC MTPEIIOKEHUSI.

Bapuant 17

Hammcates mporpammy, KOTOpasi CYHMTBIBACT TEKCT W3 (ailla W BBIBOAUT €r0 HA JKpaH, MOCIE KaXKIOro
MIPEUIOKEHHST JOOABIISASA, CKOIBKO Pa3 BCTPETUIIOCH B HEM BBEJCHHOE C KIIABHATYPHI CIIOBO.

BapuanT 18



Hammcates mporpamMmy, KOTOpasi CUHTHIBACT TEKCT W3 (ailla M BRIBOAWT HAa SKPaH BCE €r0 NPEIJIOKCHHS B
00paTHOM TTOPSIJIKE.

Bapuant 19

Hammcats mporpammy, KOTOpas CYHTHIBa€T TEKCT W3 (aiila M BBIBOAWT HA DKpPaH CHAYaja MPEATIOKCHHS,
HaYMHAIOIINECS C OTHOOYKBEHHBIX CIIOB, @ 3aTEM BCE OCTaJIbHBIC.

JlaGopaTopHas padora 8. Kinaccel u onepanuu.

Kaxxmprii pa3zpabaTbiBaeMbIi KilacC TOJDKEH, KaK MPABUIIO, COAEPIKATh CIEMYIONIINE 3JIEMEHTHI: CKPBITHIC ITOJIA,
KOHCTPYKTOpPBI C TapameTpaMu 4 0€3 IapamMeTpoB, METONBI, CBOMCTBA, HHJICKCATOPHI;, MEPETPYKCHHBIC OICpPaIlny.
DyHKITMOHATIFHBIE AJIEMEHTHI KJIacca JODKHBI 00eCTieunBaTh HEMPOTHBOPEUUBBINA, TOJHBI, MUHUMAIBHBIN M YIOOHBIH
uHTepdeiic knacca. [Ipy BO3HUKHOBEHUH OIIUOOK JOJDKHBI BBIOPACHIBATHCS UCKITFOUCHHS.

B mporpamme 10mKHA BEITONTHATECS TPOBEPKA BCEX pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3amanme.

Omucath Kmacce s paboThl ¢ OJMHOMEPHBIM MAacCHBOM IIENBIX dHceN (BeKTOopoMm). OOecreduTh CIeayIonue
BO3MOKHOCTH:

U 3ajaHue MPOM3BOJIBHBIX IEJBIX TPAHUI] HHICKCOB TIPH CO3IaHUH 00BEKTA;
U obpamenue K OTAETBHOMY DJIEMEHTY MAaCCHBa ¢ KOHTPOJIEM BBIX0JIa 32 MPEIENIbl MaCCHBA;
U BHITONHCHHE OTEpaIMii MOJIEMEHTHOTO CIIOKCHHMS W BBIYUTAHWS MACCHBOB C OJMHAKOBBIMH TPaHUIAMH

HHJICKCOB,

U  BBITONHEHHE OTIEpAIMii YMHOKEHUS U ICJICHUSI BCEX DJIEMCHTOB MacCHBa Ha CKaJSp;
U BBIBOJ HA DKPaH 3JIEMEHTA MACCUBA IO 33JIaHHOMY WHJIEKCY M BCETO MacCHBa.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.
Bapuanumul 3a0anuii:

Bapuanr 1

OnwcaTh KIIACC «aHTIO-PYCCKHUI CIIOBAaph», 00CCICUNBAIONINNA BO3MOXHOCTh XPAHCHUS HECKOJIBKUX BapUAHTOB
mepeBosia sl KaXIOro cloBa. Peamn3oBaTh AOCTYH IO CTPOKOBOMY WHAEKCY — aHTJIHICKOMY cioBy. OOecreduTsh
BO3MOKHOCTh BEIBOJIA BCEX 3HAUCHUU CIIOB IO 33JaHHOMY TPEhUKCY.

Bapuant 2

Onwcats KJIacc uis paboThl C OJHOMEPHBIM MAaCCHBOM CTPOK (DMKCHUPOBAHHOM UTMHBI. OOCSCIIEUHTh CIICAYIOIIHE
BO3MOKHOCTH:
3aJJaHKe TPOU3BOJIBHEIX IICIBIX TPAHUI] HHACKCOB IIPH CO3TaHUU OOBEKTA;
oOpareHne K OTAETHHOM CTPOKE MacCHBa 10 HHACKCY C KOHTPOJIEM BBIX0/Ia 3a IIPEIeNbl MacCHBa;

BBITIOJTHCHHE OTIEPANUil MIO3JICMEHTHOTO CIICTUICHHUS IBYX MAaCCUBOB ¢ 00pa30BaHHEM HOBOTO MACCHBA;
BBITIOJTHEHHE OTIePAlliii CITUSHUSA ABYX MAaCCHBOB C HCKIIFOUEHHUEM MTOBTOPSAIOLINXCS 3JICMEHTOB;

0000 D

BBIBOJ] HA 3KPaH 3JICMEHTa MACCHBa O 33JJaAHHOMY HHJICKCY ¥ BCErO MacCHBa.
Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.

Bapuant 3

OmnmcaTe KJacC MHOTOWICHOB OT OJHOM IepeMEHHOH, 3aJaBaeMbBIX CTENEHBI0 MHOTOWICHA M MacCHBOM
k03(punrentoB. OGeceunThb ClleTyIONIHe BOZMOXHOCTH:

BBIUMCIICHUE 3HAYCHUSI MHOTOYJICHA JIJIS 3alaHHOTO apryMEHTa;

OTIepallH CIIOKCHHUS, BBIYUTAHUS U YMHOKEHHSI MHOTOWICHOB C TIOJIYYEHHUEM HOBOTO 00hEKTa-MHOTOUICHA;
oJTydeHre KodpQUITMEHTa, 3aIaHHOTO 110 UHICKCY;

000D

BBIBOJ] HA 3KpaH ONHMCAaHUS MHOTOUJICHA.
Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HJIEMEHTHI Kilacca.
Bapuanr 4
Omnmcate Kiacc, 00OECHEUMBAIOMINN MpPEACTAaBICHWE MATPHUIBI IMPOU3BOJIBHOTO pa3Mepa € BO3MOXKHOCTBHIO
N3MEHEHMs] YuClia CTPOK M CTOJIOIOB, BBIBOJA Ha HKpaH MMOIMATPHUIBI JIOOOT0 pasMepa M BCeil MaTpHIBI, JOCTyIa IO
WHAEKCAM K 3JIEMEHTY MaTpPHIIBL.

Hanncats nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padoTaHHbIE JIEMEHTHI Kilacca.

Bapuanr 5

Omnucatp knacc it paboThl ¢ BOCBMEPHYHBIM UYHCIIOM, XPAHAIIMMCS B BHJE CTPOKH CHMBOJIOB. PeannsoBatb
KOHCTPYKTOPHBI, CBOHCTBA, METOIBI U CIIEAYIOIINE OIIEPAIliH:



oTepalyy NPUCBAUBAHUS, PCATU3YIONIUC 3HAYNMYIO CEMaHTHKY;
orepaly CpaBHEHHS;

mpeoOpa3oBaHUE B JCCATUIHOE YHCIIO;

(hopMaTHBIH BEIBOI;

Oo00O0oD

JIOCTYTI K 33JJaHHOM IIU(pE YUCIIA TI0 HHICKCY.
Hanmcats mporpamMmy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE JJIEMEHTHI Kilacca.
Bapuanr 6
Omnmcats Ki1acc «IoMaInHsIs ondmmuorekay. IlpeaycMoTpers BO3MOKHOCTE paOOTHI C IPOXU3BOIBHBIM YHCIOM KHHT,
MMOKCKA KHUTH M0 KAKOMY-THOO MPU3HAKY (IO aBTOPY, MO TOAY M3JAaHUS N KaTerOpHH), T0OaBICHUSI KHUT B OMOJINOTEKY,
yaaJeHns KHUT U3 Hee, TOCTyTa K KHUTE TI0 HOMepYy.

Hanmcats nporpaMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kilacca.

Bapuant 7

OnwcaTh KIIacC «3almucHas KHIKKa». [IperycMOTpeTh BO3MOXKHOCTE PabOTHI ¢ TPOU3BOIBHBIM YHCIOM 3aIHCeH,
TTOVCKA 3aITMCH TI0 KAKOMY-JIHOO MpU3HaKy (HampuMmep, 1Mo GaMWInd, AaTe POXKACHHSI Wi HOMepy TeledoHa), T00aBIeHHUs
U yIaJICHHS 3alUCeH, COPTUPOBKHU 1O (haMIJIHH U TOCTYTIA K 3allUCH TI0 HOMEPY.

Hanmcats mporpammy, ZeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIE HIEMEHTHI Kilacca.

Bapuanr 8

OmnmcaTe KJIacC «cTyneHdYeckas rpymma». [IpemycMoTpers BO3MOXKHOCTE PabOTHI ¢ HEPEMEHHBIM YHCIOM
CTYJICHTOB, TIOUCKA CTYJCHTA IO KaKOMY-JIN0O MPHU3HAKY (Hampumep, N0 (paMuminy, UMEHH, aTe POKICHHUS), JOOABICHHS
U yIOaJeHHs 3allicei, COPTUPOBKHU TI0 Pa3HBIM MOJISIM, JOCTYIIA K 3aIIHCH 110 HOMEPY.

Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanTt 9

Onwmcate Kiacc, peaau3yIONIUi THIT JaHHBIX «BCINICCTBCHHAs MaTpuila» W pabory ¢ HuMu. Kiacc moimkeH
PEa30BEIBATE CIEAYIONINE OTIEPALINH HAJl MaTPUIIAMH:
CIIO’KEHUE, BEIYUTAHUE (KaK C IPYrOd MaTpHIEH, TaK U C YHACIOM);
KOMOMHHPOBAaHHBIC OTIepaIliy pHUCBanBanus (+=, -=);
OTIepalyy CPAaBHCHHS Ha PAaBCHCTBO/HEPABCHCTRO;
oTepanyy BEIYUCICHNS 00paTHON M TPaHCTIOHUPOBAHHOW MaTPHIIH;

OOo00O0oD

JIOCTYIH K DJIEMEHTY T10 MHJICKCaM.
HamycaTs nporpamMMy, IeMOHCTPUPYIOIITYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kilacca.

Bapuant 10

OmmcaTh Kiacc, pealH3yOIIHil THI NAaHHBIX «BEIIECTBEHHAs MaTpHma» M pabory ¢ HumH. Kiacc moipkeH
peaIM30BBIBATE CIEIYIOINE ONIEPALlMH HaJl MATPUIIAMH:

YMHOKEHHE, JelieHue (KaK Ha IPYTyIo MaTpuIly, Tak M Ha YHCIIO);

KOMOMHMpPOBAaHHBIE ONEpaIy NprcBauBaHus (*=, /=);

OIepaIyio BO3BEICHUS B CTEIICHB;

METO/IbI BBIYMCIICHHS IETEPMUHAHTA U HOPMBI;

0000 D

JIOCTYTI K 3JIEMEHTY I10 WHACKCaM.
Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.
BapuanT 11
Onmcate Kiacc, peaau3yONINi THIT JaHHBIX «BCINICCTBCHHAs MaTpuila» W pabory ¢ HuMu. Kiacc moimkeH
Pea30BEIBATE CIEAYIOINE OTIEPALINH HAJl MaTPUIIAMH:
U wMeronpl, peanusymoolle MOpPOBEPKY THMA MaTpuisl (KBaapaTHas, [IHArOHANbHAs, HyJeBas, eIUHUYHAS,
CUMMETPHUYHASL, BEPXHSSI TPEYTOJIbHAS, HIDKHSS TPEYTOIbHAs);
U omepanuu cpaBHEHHUS HA PABEHCTBO/HEPABEHCTRO;
U 10CTyIm K BIIEMEHTY 110 HHIECKCaM.
Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCEe pa3padOTaHHBIC JIIEMEHTHI Kiacca.
Bapuant 12
Onmcate KiIacc «MHOXECTBO», ITO3BOJSIOIIUIN BBIMONHATh OCHOBHBIC OICpAaIlUu: JOOaBICHHUC W yNAJCHUE
JJIEMEHTa, TIepecedeHre, 00beINHEHNE U PA3HOCTh MHOKECTB.
Hanmcates nporpaMmmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC DIIEMEHTHI Kilacca.
BapmuanT 13



Onwcath KIIacc «IPEAMETHBIN yka3aTenby. Kakaprii KOMIOHEHT yKa3aTeisl COJCPKUT CIIOBO M HOMEpa CTPAHHII,
Ha KOTOPBIX 3TO CIIOBO BeTpedaercs. KonmmaecTBO HOMEPOB CTPaHHUII, OTHOCSAIIMXCS K OTHOMY CIIOBY, OT OZHOTO 10 AECSATH.
[IpexycMOTpeTh BO3MOKHOCTH (POPMHUPOBAHUS YKa3aTeNs C KIABUATYPHI U U3 (paiiia, BEIBOJA YKa3aTels, BBIBOJAa HOMEPOB
CTpaHUII IS 33JaHHOTO CJIOBA, yIAICHUS IEMEHTA U3 yKa3aTews.

Hanmcats mporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

BapuanT 14

OnmcaTh KIIaCC «aBTOCTOSIHKa» JUIA XpaHEHUs CBeACHUH 00 apromoOmimsax. [l Kakaoro aBTOMOOWIISA
3aIMCHIBAIOTCS TOCHOMEp, IBET, (haMIUIUs BIaJAeiblla M MPHU3HAK MPHCYTCTBUSA Ha cTosHKe. OOecrednTh BO3MOXKHOCTD
MOWCKa AaBTOMOOWIIA TIO pa3HbIM KPHUTEPHSM, BBIBOJIA CIIHCKAa MPUCYTCTBYIOUNIMX M OTCYTCTBYIOIIUX HA CTOSHKE
aBTOMOOWMIIEH, TOCTyTa K IMEIOLMMCS CBEACHUSIM 10 HOMEPY MECTa.

Hanmcats mporpaMmy, JeMOHCTPUPYIOIIYIO BCE pa3padOTaHHBIC JIIEMEHTHI Kilacca.

Bapuanr 15

Onmcath KIacc «KOJOAa KapT», BKIFOYAIONINN 3aKPBITEIII MACCHB 3JICMEHTOB KJlacca «KapTay. B kapTe xpaHsaTcs
MacTh U HoMep. ObecrednTh BO3MOKHOCTh BBIBOJIA KApPTHI 10 HOMEPY, BBIBOIA BCEX KapT, NEPEMEIINBAHUS KOJOIBI U
BBIJIAYH BCEX KapT U3 KOJOJBI HOOJUHOYKE U TI0 6 MITYK B CIYYaHOM MOPSIIKE.
Hanmcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI KIIACCOB.
Bapuant 16
OmnmcaTs KJacc «moe3, COAep KAl CIeTyIoIne 3aKPhITHIE MTOJIS:
Ha3BaHUC MTyHKTa HA3HAYCHHS,
HOMeEp Toe3aa (MOXKET CoJlepKaTh OYKBHI U IIUQPHI);

000

BpeMsi OTIIPABJICHHUS.

IIpemycMoTpeTs CBOWMCTBA IS MOIYUCHUS COCTOSHUS 00BEKTA.

OnwcaTh KJIacc «BOK3aJD», COJEPIKAIIUI 3aKPBITHII MACCHB Moe310B. O0ECIeUUTh CICIYFOIINE BOZMOKHOCTH:
BBIBOJ] HH(OPMAIMH O TIOE3/Ie TI0 HOMEPY € TIOMOIIBIO HHIEKCA;

BBIBOJ] HH(GOPMAIIMHU O TI0E3/1aX, OTHPABJISIONINXCS ITOCIIC BBEACHHOTO C KIIABUATYPHI BPEMCHHU;
Meperpy’kKeHHYIO0 ONEPAIIIo CPAaBHEHNUS, BRITIOTHSAIONIYIO CPaBHEHNE BPEMEHHU OTHPABJICHHUS IBYX MOE3/IOB;

000D

BBIBOJ] HH(OPMAIIMH O TI0e3/1aX, OTHPABJISIONINXCS B 3aJaHHBIN ITyHKT HA3HAYCHUSI.

Wndopmammss momxHa OBITH  OTCOPTHpPOBaHa MO  BPEMEHH OTHOpaBieHWA. Hammcate  mporpammy,
JIEMOHCTPUPYIOIIYIO Bce pa3pab0OTaHHBIC JICMEHTHI KIaCCOB.

Bapuant 17

OrnucaTh KJ1acc «TOBapy, COAEPKaLIUil CIeAyIOIUe 3aKPBIThIE MOJIS:

Ha3BaHHUE TOBAPA,;

Ha3BaHHE Mara3uHa, B KOTOPOM MPOAAETCs TOBAP;

o000

CTOMMOCTh TOBapa B pyOIsix.

IIpemycMOTpeTh CBOWMCTBA IS MOTYUYCHUS COCTOSHUS O0BEKTA.

OmnmcaTs KITacc «CKIamy, COIep Kalui 3aKpBITHIHf MacCHB TOBapoB. OOeCIIeunTh CIeIyIOIHe BOSMOKHOCTH:

U BBIBOJ MHPOPMAIIMK O TOBAPE MO0 HOMEPY € TIOMOIIBIO HHJIEKCA;

U BBIBOI Ha dKpaH WHMOPMAIHWK O TOBAape, HA3BAHHE KOTOPOTO BBEACHO C KJIABHATYPHI; €CIIH TAKHX TOBAPOB HET,
BBIJJaTh COOTBETCTBYIOIIEE COOOIICHHE;

U  copTHpoOBKY TOBapOB MO HA3BAHHIO Mara3uHa, 0 HAMMEHOBAHHUIO U ITO IICHE;

U rneperpyeHHYIO ONEpaIio CI0KEHHS TOBAPOB, BBIMOIHSIIONLYIO CIIOXKEHHE UX IIEH.

Hanmcats mporpamMmy, JeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE HJIEMEHTHI KIIACCOB.

BapuanT 18

OmnmcaTh KITacc «CamoIIeTy, COIep Kaluid CIIeAyIOMHe 3aKPBITHIC TTOJIS:

Ha3BaHUC MTyHKTa Ha3HAYCHHS,

[IECTU3HAYHBI HOMED peiica;

000

BpeMsI OTIIPABIICHHUS.
[IpemycMoTpeTs CBOWCTBA IS MOTYUCHUS COCTOSHUS 00BEKTA.
Omucarh Kiacc «a’poropT», COACPXKAIMA 3aKpHITBIH  MaccuB camoiyieToB. OOecrednTs — Cleayromye
BO3MOKHOCTH:
U  BeIBoa HH(OpPMALIMHK O caMOJIETEe IO HOMEpPY pefica ¢ IOMOLIBIO HHICKCA,
U BeIBOI MHPOPMAIMH O CAMOJIETAX, OTIIPABISIFONIAXCS B TCUCHUE Yaca TOCie BBEICHHOTO C KIIaBHATYPHI BDEMCHH;



U BBIBOA HHGOPMALIUH O CAMOJIETaX, OTIPABJIAIOIINXCS B 3aJaHHBIN MYHKT Ha3HAYCHHUS,
U neperpykeHHYIO OIEPALIO CPABHEHHSI, BBIIOIHSIONIYI0 CPaBHCHHE BPEMEHH OTIPABIICHIUS ABYX CaMOJICTOB.
Wndopmanmss gomkHa OBITH  OTCOPTHpOBaHAa IO BPEMEHHM OTHpaBieHws. Hamumcats  mporpammy,
JIEMOHCTPHUPYIONIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI KIIACCOB.
Bapuant 19
Omucats KJacc «3aIuchy, COAEPKALINN CIEIYIOMINE 3aKPBITHIE MOJIA:

U davunus, ums;
O Homep Tenedona;
U nmara pokaeHus (MacCHUB M3 TPEX YHCEN).
[IpeaycMOTpeTs CBOMCTBA IS MOJTyYEHHs COCTOSIHUS 00BEKTA.
Onucath KIacC «3alKCHAas KHIKKa», COJCPIKAIIUE 3aKpbIThId MaccuB 3amuceil. OOeCHeuuTh CIEAyOIIHe
BO3MOKHOCTH:

U BBIBOJ Ha SKpaH MHPOPMAIMU O YEJOBEKe, HOMEP TeliepOHa KOTOPOTrO BBEAEH C KIABHATYPHI; €CIIM TAKOTO HET,
BBIJJATh Ha JUCIIJICH COOTBETCTBYIOIEE COOOICHHE;

U 1owucK Jo/iei, IeHb POKICHHS KOTOPBIX CETOIHS WK B 3aJaHHBIN JICHb;

U  mouck sosieit, 1eHb POXKICHHUS KOTOPBIX OyIeT Ha CIICAYIOIIeH Helerne;

U  nowuck mojeii, HoMep Terae(oHa KOTOPhIX HAUMHAETCS Ha TPU 3aJaHHBIX [TH(PHI.
Hanucate nporpaMmy, 1eMOHCTPUPYIOIIYIO BCe pa3pabOTaHHbBIE JJIEMEHThI KIIACCOB.

4.1.2. TectupoBaHue

Tema 1. Texuosorus paboThl B BU3yaJIbHOI cpeze nporpaMMupoBanust. KomnonenTnas mozens. atepdeiicasie
KOMIIOHCHTEI

Tema 2. O0paboTka TabnuaHoi mHPopMaruu. ['paduueckne BozmMoxHOCTH cpeabl Borland C++. PaGorta ¢ daitnamu.
O6paboTka coOBITHH. MBITIB U KJIaBUATYpa

Tema 3. TexHOIOTHS IPOESKTUPOBAHUS MPHIIOKESHUH. B3anMOIeiCTBUSIME IPHIIOKESHHM ¢ 0a3aMU TaHHBIX

Tema 4. ConpoBokIeHHE IPOTPAMMHOTO POAyKTa. IIpoeKTHas AeATeNEHOCT

4.1.2.1. ITopsiok MpoBeaeHUSI.

TecTupoBaHme MPOXOAWT B NHCHBMEHHOH (opMe WIM C HCHOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOydarommiics
MOJy4yaeT ONpeAeiEHHOC KOJNUYSCTBO TECTOBHIX 3amaHuii. Ha BEIONHEHWE BBIICIACTCS (UKCUPOBAHHOE BPEMs B
3aBHCHUMOCTH OT KoJm4yecTBa 3amaHuil. OIIEHKa BBICTABJISICTCS B 3aBUCHMOCTH OT MPOIICHTA MPABHIIFHO BBHITOJHECHHBIX
3ananuil. TectupoBaHue NPOBOAUTCS MO BapuaHTaM. B kaxiaom Bapuante — 10 TecToBBIX 3amaHuil. 3a KaKIbld
MIPaBUJIBHEIN OTBET HauuciseTcst 1 6ayur. IToro 3a TecTHpOBAaHUE CTYICHT MOXKET 3apadorats 1o 10 6amios.

Hwke npuBeieHbI MpUMepHBIC 3a1anus. [10HBIH OaHK TECTOBBIX 3aJlaHUI XPaHUTCS Ha Kadeape.

4.1.2.2 Kputepuu oueHNBaHUsI
OneHKa «OTIIMYHO» CTABMTCS, eciIu o0y4aronuiicst Habpan 86% MpaBUIBHBIX OTBETOB U Ooree.
O1eHKa «XOPOLI0» CTABUTCH, ecIu o0yuaromuiicst Habpan ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
O1ueHKa «y10BJIEeTBOPUTEIbHO)» CTABUTCS, €CJIM o0yuaroniuiics Hadpan ot 56% 1o 70% mpaBUIIBHBIX OTBETOB.
OneHKa «Hey/I0BJIETBOPUTEIbHO0» CTABUTCS, €CJIU 00ydarouuiics HaOpai 55% mpaBUIIbHBIX OTBETOB U MEHEE.
4.1.2.3. ConepixaHue OLICHOYHOI0 CPeCTBA
3amanne 1:

COBOKYITHOCTB CPEJICTB, C TIOMOIIBI0 KOTOPBIX MPOTPAaMMEBI TUIITYTCS, KOPPEKTUPYIOTCS, TPeodpa3yroTcsl B MaITMHHBIC
KOJPBI, OTIIAKUBAIOTCS U 3aIyCKAIOTCs, HA3bIBAIOT

(OT™MeTbTe OJIMH MPABHILHBIA BApUAHT OTBETA. )
BapuanT 1 o6oouxoit

BapuaHnT 2 nporpaMMHON MOJETIBbIO

BapwuanTt 3 nuHamuyeckoit miaTgopmoit

3amanne 2:

W3 npuBeneHnpIx Hke 3anuceit Beraenure Gpyakiun CLR:

(OtBet cunTaercst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIIbHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 aByxmmarosas KOMIUISLIAS

BapuanT 2 ynpasineHue Ko1oM

Bapuanr 3 Mmoandukanus JUHaMHYECKOH TI1aT()OPMBI

3amanne 3
IIpunoxeHne, HAXOASIICECS B IPOLIECCE pa3pabOTKH, HA3bIBACTCS



(OT™MeThTe OJIMH MPAaBHILHBIM BApUAHT OTBETA. )
BapuanT 1 npoextom

BapuanT 2 moxyiem

BapuanT 3 xoHTeitHEpoM

3ananue 4:

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

BapuanTt 1 Metanannbie

BapuaHT 2 KOMIUIEKCHBIE TaHHBIE

BapuanTt 3 MonynbHbIE TaHHBIE

3ananue 5:

OCHOBHBIE YepPTHI 00BEKTA OTPEICIISIOT
(OT™MeTbTe OJIMH MPaBHILHBIA BApUAHT OTBETA. )
BapuanT 1 knaccsr

Bapuanr 2 atpu0yTs

BapuanTt 3 Tunsl

3amanne 6:

OyHKINH, TPeJHa3HAYCHHBIC U1 00paObOTKH BHYTPEHHHX TaHHBIX 00BEKTa JAHHOTO KJlacca, HOCST Ha3BaHHE
(OT™MeThTe OJIMH MPABHILHBIA BApUAHT OTBETA. )

BapuanTt 1 meToas!

BapuanTt 2 mapkepsl

BapuanT 3 Tunsl

3amanne 7:

CHCI_II/IaHBHLIC IIOJIA JaHHBIX, C IIOMOIIBIO KOTOPBIX, MOKHO YIIPABJIATH IMOBCACHUEM 00BEKTOB JAaHHOTO KJj1acca, HOCAT
Ha3BaHHUC

(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
BapuanT 1 cBoiicTBa

BapwuanT 2 cienudukarmu

BapuanT 3 meTos!

3amanne 8:

IToposk1eHHbIH KTacC HOCUT Ha3BaHUE
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
Bapuanr 1 pebeHok

BapuanT 2 cneacteue

BapuanT 3 moromok

3amanne 9:

COBOKYITHOCTb JIOTTyCTUMBIX B S3bIKE€ CUMBOJIOB HOCUT Ha3BaHHE
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

BapuanTt 1 xoHnreitHep

BapuanT 2 andasut

BapuanT 3 metacTpoky

3ananue 10:

K tunam ganneix C++ cienyet oTHECTH

(OtBeT cunTaeTcs BEpHBIM, €CIIM OTMECUCHBI BCE MTPABHIbHBIC BAPUAHTHI OTBETOB. )
BapuanT 1 pazmepHbIe THIIBI

BapuaHT 2 MOIyIbHBIEC THITBI

BapuaHT 3 cCBUTOYHBIE THITHI

3ananne 11:



CLR - 310

(OT™MeThTe OJIMH MPABHILHBIA BApUAHT OTBETA. )

Bapuanr 1 o6mies3bikoBasi 00bEKTHO-OPUEHTUPOBAHHAS CPEJla BBITOTHEHHS
Bapnanr 2 nunamuueckas miatgopma oOpaTHON CBA3H

Bapuanr 3 MeTo KOMIUIEKCHOH 00pa00TKH MOAM(UKAIIMOHHBIX JaHHBIX

3amanne 12:

Crioco6 mpencTaBiIeHNs JaHHBIX HOCUT Ha3BaHHE
(OT™MeTbTe OJIMH MPABHILHBIM BApUAHT OTBETA. )
Bapuant 1 meton

BapuanT 2 tun

BapuanT 3 mapkupoBka

3amanne 13:

K tunmam npunoxenuit NET Framework cnenyer otHecTn

(OtBet cunTaercst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIIbHBIC BAPHAHTHI OTBETOB.)
Bapunanr 1 KOHCONIBHBIE IPUIOKCHUS

BapuanT 2 MmakpoMeauifHble TPUI0KEHUS

Bapunanr 3 Windows-npunoxeHust

3amanne 14:

Kakum s3pikom saBistercst C++?

(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
Bapunanr 1 00beKTHO-OPHEHTHPOBAHHBIM
BapuaHT 2 anropuTMuuecKumM

Bapuant 3 MoayTbHO-OPHEHTHPOBAHHBIM

3amanne 15:

IIpu kommunsinuu IL-koxa B MamuHHbN koA CLR BhInonHsET
(OrmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

BapuanTt 1 unentudukanuio

BapuanT 2 ayreHTH)UKALINIO

BapuanT 3 Bepudukaruio

3ananuel 6:

Kaxkue Tumsl ¢aitoB MoryT OBITH OIIMCaHEI B 3arojioBke PE32?

(OtBer cunTaercst BEpHLIM, €CIIM OTMEUEHBI BCE NPaBHIIbHBIC BAPHAHTHI OTBETOB.)
BapuanTt 1 CSW

Bapuant 2 DLL

BapuanT 3 GUI

3ananuel 7:

K 6a30BbIM NOHATHAM 00BEKTHO-OPHEHTHPOBAHHOTO ITPOTPAMMHPOBAHHS CIEIYET OTHECTH
(OtBet cunTaeTcsi BEpHBIM, €CIIH OTMEUEHBI BCE ITPABUIIHHBIC BAPHAHTHI OTBETOB. )

BapuanT 1 knace

BapuaHT 2 uHKaICyIsmto

BapuanTt 3 monyns

3ananuel 8:

MHO0XecTBO 00BEKTOB C OAMHAKOBEIMHU aTPHOYTaMH U TIOBEICHNEM HOCHUT Ha3BaHHE
(OT™MeTbTe OJIMH MPABHILHBIM BApUAHT OTBETA. )

BapuanT 1 knace

BapuanT 2 Mmomyb

BapuanTt 3 xonreiiHep

3amannel9:



C MeXaHU3MOM BHPTYaIbHBIX METOJIOB CBSI3BIBAIOTCS TOHATHS

(OtBet cunTaercst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIIbHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 unkancynsiuu

Bapuanr 2 nonudonnzma

Bapuanr 3 nonmumopgpuzma

Bamanne20:

K mporpammubIM 251eMeHTaMm si3bika C++ ciieayeT OTHECTH

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

BapuanT 2 xnaccsl

BapuanT 3 Tunsl

3amanne:21

CrpyKTypa, HCTIONIb3yeMas AJIsl XPaHEHHS 3JIEMEHTOB 10 IPUHLHITY: IEPBBIM MIPHIIENT - TOCIECAHUM YIIEI, HOCHT
Ha3BaHHE

(OT™MeThTe OJIMH MPABHILHBIA BApUAHT OTBETA. )

BapuanT 1 ctex

BapuanTt 2 mogyns

Bapuant 3 xoHreiiHep

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

TecTupoBanmue (5 cemecTp)

3amannel:

MeTonbl, KOTOPEIE TTO3BOJISIOT BEIYHUCIIATE 3HAUCHUSI MAaTEMAaTHICCKAX (PYHKITHHA, COIEPIKUT KITacc
(OT™MeTbTe OIMH MPaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 Math

BapuanT 2 Object

BapuanT 3 Scop

3ananue2:

Ecnu Meton He BO3BpaliaeT HUKAKOTO 3HAUYEHHs, HEOOXOMMO yKa3aTh THUII
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

Bapwuant 1 void

Bapmuanrt 2 self

BapwuanT 3 parent

3amannel:

Orneparop nepenayu ynpasienus C++ HOCHT Ha3BaHUE
(OTmeTbTE OAMH NMPAaBUIEHBIN BapHaHT OTBETA.)
Bapuanr 1 return

Bapnanr 2 depend

Bapuanr 3 continue

3angannes:

Hcnonp30BaHne HECKOIBKAX METOIOB C OAHUM H TEM K€ HMEHEM, HO Pa3ITUYHBIMU THIIAMH U KOTMIECTBOM ITapaMeTPOB
Ha3bIBACTCS

(OT™MeTbTe OIMH MPaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 neperpy3koit MeTo10B

BapuaHT 2 uMIuMkanyuen MeTo10B

BapuanT 3 nukiorpaMMoi METO0B

3ananues:

CooTHoOLIeHNE MEXAY YI€HAMH NIOCIEN0BaTEIbHOCTH, B KOTOPOM KaXIblii CIIEAYIOIINI UJIeH BbIpakaeTcs 4epes
HECKOJBKO MPEbIAYIIHNX, HOCUT Ha3BaHUE

(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)

BapuanTt 1 netepmunupoBaHHOE

BapuanT 2 pexyppeHTHOE



BapuaHT 3 UMIUIMKaIIMOHHOE

3aganue6:

MecTto xpaHeHHs TOUEK BO3BpaTa Ha3bIBAETCS
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHaHT OTBETA.)
BapuanTt 1 crekom Bo3Bparta

BapuaHnT 2 cTekoM 3HaUCHUH

BapuanT 3 cTeKoM BBI30BOB

3amaune’:

OOBEKT, TeHepUPYIOMNH HHPOPMAITHIO O "HEOOBITHOM ITPOTPAMMHOM TPOUCIIIECTBUHN", HOCUT HAa3BAHHE
(OT™MeTbTe OJIMH MPABHILHBIM BApUAHT OTBETA. )

Bapuant 1 ucxiouenue

BapuanTt 2 TepmuHan

Bapuant 3 xoHreiiHep

3ananues:

Eciu monb30BaTens BBEJ BMECTO YUCIIA CTPOKY, TO BO3HHKACT
(OT™MeTbTe OIMH MPABHILHBIM BApUAHT OTBETA. )

BapuanT 1 ommbo4yHas cutyarus

BapuanT 2 ommbka B mporpamme

BapuaHT 3 HCKITIOYHTEIbHAS CUTY AU

3amanne9:

B C++ uckiroueHus npencTaBIIsIOTC
(OTmeTbTE OAMH NMPAaBUIBHBIN BapHAHT OTBETA.)
BapuanTt 1 metogamu

BapuanT 2 xnaccamu

Bapuanr 3 o0bexTamu

Bamaunel(:

JIt060ii K0/, KOTOPBIH TOJDKEH OBITH 00S3aTEIHHO BHITIOITHEH IIPH BBHIXOIE U3 OJI0Ka try, ImoMeriaeTcs B 0JI0K
(OT™MeTbTe OJIMH MPABHILHBIA BApUAHT OTBETA. )

BapuanT 1 return

BapwuanT 2 catch

Bapuanr 3 finally

3ananuel 1:

Oneparop checked MoxeT nmpoBepsTh

(OtBer cunTaeTcst BEpHLIM, €CIIM OTMEUEHBI BCE NPaBHIIbHBIC BAPHAHTHI OTBETOB.)
Bapuanr 1 0110k HHCTpYKIMIA

BapuaHT 2 KOHKpPETHOE BBIPAKEHUE

Bapuant 3 Metoz co3maHus Kiacca

Bamannel2:

MO’KHO I OJTUH try-0JIOK BIOXHUTH B IPYTroii?
(OT™MeTbTe OJIMH MPABHILHBIA BApUAHT OTBETA. )
Bapuant 1 Her, Henb3s

BapuanT 2 Tonsko B Tene System

BapuanT 3 ga, MoxHO

3ananuel3:

OYHKINOHATBHBINA JIEMEHT KJIacca, KOTOPHIH pealn3yeT BEIYUCICHNS, HOCUT Ha3BaHHE
(OT™MeTbTe OJIMH MPABHILHBIA BApUAHT OTBETA. )

BapuanT 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3ananuel4:

Ieperpy3ka METOIOB SBISIETCS MPOSIBICHUEM
(OTmeTbTE OOMH NMPAaBUIBHBIN BapHAHT OTBETA.)
BapuanTt 1 uakancynsnumn

Bapuanr 2 nonmumopgpuzma



BapuanT 3 umrumkanum

3ananuel5:

B xakoii pexypcuu MeTo1 BBI3bIBAaEeT ce0s B KaUeCTBE BCIIOMOTATEIBHOTO Yepe3 APyroil BCIIOMOTaTeNbHbIH MeTo?
(OTmeTbTE OAMH NMPABUIEHBIN BapHAHT OTBETA.)

BapuanTt 1 B auHamMmuyeckoit

BapuanT 2 B KOCBeHHOI

BapuanT 3 B cTarnueckoit

3amannel 6:

OOBEKT, TeHepUPYIOMNH HHPOPMAITHIO O "HEOOBIYHOM ITPOTPAMMHOM TPOHUCIIIECTBUHN", HOCUT HAa3BaAHHE
(OT™MeTbTe OJIMH MPABHILHBIM BApUAHT OTBETA. )

BapuanT 1 ucxiouenue

BapuanTt 2 TepMuHan

BapuanTt 3 xoHreiiHep

3ananuel 7:

K HCKITFOUUTENBFHBIM CHTYAIUsAM CIICIyeT OTHECTU

(OtBet cunTaeTcsi BEpHBIM, €CIIH OTMEUEHBI BCE ITPABUIIHHBIE BAPHAHTHI OTBETOB. )
BapuanT 1 BBOJ MOJIB30BaTENEM BMECTO YHCIIA CTPOKH

BapuanT 2 HEXBaTKy JOCTYITHOU MaMSITH

BapuaHT 3 TIOMBITKY OTKPBITH HECYIIECTBYIOMINHN (haii

3amannel8:

B xakom mpoctpaHcTBe MMeH onpeneneH kiacc Exception?
(OTmeTbTE OAMH NMPAaBUIEHBIN BapHAHT OTBETA.)

Bapuant 1 Detect

BapwuanT 2 Main

Bapuant 3 System

3amannel9:

Ympasienne 00paboTkoi uckimoueHui B C++ 0CHOBBIBAETCS Ha MCIIOJIB30BAHUH OTIEpaTopa
(OT™MeTbTe OJIMH MPaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 get

Bapwuant 2 try

Bapuanr 3 break

3ananue20:

Kaxkas dopma onepaTtopa unchecked mo3Bossier HTHOPHPOBATH NEPETIOTHEHUE IS 33JAHHOTO BBIPAKEHHUS?
(OTmeTbTE OAMH NMPABUIBHBIN BapHAHT OTBETA.)

BapuanT 1 koHCTpyKTHBHas

BapuanT 2 onepatopHas

BapuanT 3 MomybHas

Bamanne2l:

K cocraBnsiomum gacTsM CIHUCKa MapaMeTpoB METOAA CIETYET OTHECTH

(OtBet cunTaeTcst BEpHBIM, €CIIM OTMEUEHBI BCE MPABUIIbHBIEC BAPHAHTHI OTBETOB.)
BapuanT 1 THn nanusix

Bapuant 2 meton

Bapuanr 3 unentudukarop

3ananue?:

[Ipu nepemade mapameTpa 1o 3HAYESHUIO METO]] ITOJTydaeT
(OT™MeTbTe OJIMH MPAaBHILHBIA BApUAHT OTBETA. )
BapuanT 1 perunku napaMmeTpon

BapuanT 2 Moxysin mapaMeTpoB

BapuanT 3 xonuu mapameTpoB

3aganne23:

JIns reHepanuy UCKIIOUEHUs IPOrpaMMHUCTOM UCIONb3YEeTCs OIepaTop
(OTmeTbTE OAMH NMPAaBUIEHBIN BapHAHT OTBETA.)

Bapuanr 1 depend

Bapuanr 2 throw



BapwuanT 3 conclude

[IpaBunbnbIe 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. OueHoYHBIE CPeCTBA IPOMEKYTOYHOMH ATTeCTAIUH

[Mo pucuuIIMHE TPeayCMOTpeH DK3aMeH. DK3aMCH IPOXOTUT MO OmieTaM. B kaxaom OwieTe OAWH TECOPETHYCCKHIMA
BOTIPOC M OJHO MPAKTHYCCKOE 3alaHue. DK3aMCH MPOBOIMTCS B YCTHOH / NMHCBMEHHOM W KOMIBIOTEPHOH (opMme.
OreHUBaeTCs BIIQJICHUE MAaTEPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH MPHUMCHSATH HY)XKHBIC 3HAHUS, HABBIKH H
YMEHHS TIPU aHAJIH3€ MPOOIEMHBIX CUTyalluid M PeIIeHIH MPAKTHISCKAX 3aTaHHH.

4.2.1. YcTHbIIi 0TBeT

4.2.1.1. ITopsiok MpoBeaeHUSI.

[IpomexxyTodHast arrecTanmusi HaleleHAa Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHHS IUCHUIUTUHBI. OOydaromuiics
mosiyqaetT Bompoc(bl)/3amanne(s) W BpeMs Ha TOATOTOBKY. IIpoMexyTodHas arTecTalusi MPOBOJUTCS B YCTHOM,
MMUCBMEHHON WM KOMIBIOTEpHOH (opme. OleHUBAETCS BIaJCHHE MaTEPHAJIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH
MIPUMEHSTh HY>KHBIC 3HAHWS, HABBIKK M YMCHUS TP aHAIHU3E MPOOJIEMHBIX CUTYAIUi U PEIICHUHU MPAKTHYCCKUX 3aTaHUH.

4.2.1.2. Kputepuu oneHUBAHNS.

KPUTEPUUN IJI1 ATTECTAIIUU B ®OPME 3K3AMEHA

OneHKa «OTJIHYHO» CTABHUTCSH, €CJAH O0YYAIOUIUCH MPOJASMOHCTPUPOBAT BCECTOPOHHEE, CHCTEMATHUCCKOE H
rryOoKoe 3HaHUE Y4YeOHO-TIPOTPaMMHOTO MaTephalia, YMEHHE CBOOOJHO BBIMONHATH 3aJaHUs, IPEIyCMOTPCHHEIC
MPOTpamMMO¥i, YCBOMJI OCHOBHYIO JINTEPATYPy U 3HAKOM C JIOTIOJHUTEIBHOHN JIUTEPaTypOi, peKOMEHIOBAaHHON MPOTrpaMMOit
JTUCIHTUTMHBL, YCBOWJI B3aMMOCBS3b OCHOBHBIX MOHSATHH IMCHWIUIMHBI B WX 3HAYCHUH U IpHoOperaeMoil mpodeccun,
MIPOSIBIII TBOPUYECKUE CITIOCOOHOCTH B IOHUMAHUH, U3JI0KEHUH U HUCIIOF30BaHIH yUEeOHO-IIPOTPAMMHOTO MaTepHaa.

O1eHKa «X0pOII0» CTABUTCS, €CJIN 00y4aromuiics MpoaeMOHCTPUPOBAT OJTHOE 3HAHUE Y4eOHO-IIPOTPaMMHOTO
MaTepHaja, YCHCIIHO BBIIONHII IPEIyCMOTPEHHBIE TIPOTPaMMOW 3aJaHUs, YCBOWJI OCHOBHYIO IJIUTEpaTypy,
PEKOMEH/IOBAHHYIO MTPOTPAMMOI AUCIIUIUINHEI, TOKa3aJl CHCTEMaTHUECKUH XapakTep 3HaHUH MO AUCIHUILINHE U CIIOCOOCH
K X CaMOCTOSTCIFHOMY IOTOJIHCHUIO W OOHOBJICHHIO B XOJ¢ NaNbHEHIICH y4eOHO# paboThl M TpodecCHOHATBEHOM
JIESITEITBHOCTH.

OneHKa «yIOBJETBOPUTEIbHO» CTABHTCH, €CJH OOYYAIOUIUHCH TPOJCMOHCTPUPOBAI 3HAHHE OCHOBHOIO
Y4eOHO-TIPOrPpaMMHOTO MaTepHuania B 00beMe, HEOOXOIMMOM i NaibHeHmed ydeObl W MpeAcTosiedl padoThl Mo
mpo¢)eCCHu, CIPaBHICS C BBHIMOJHCHUEM 3aJaHUi, MPEIyCMOTPCHHBIX IPOTPAMMOM, 3HAKOM C OCHOBHOW JIMTEPATYPOH,
PEKOMEHIOBAaHHON MpPOTPaMMOM JUCIMIDIMHEI, JOIMYCTHI TOTPEIIHOCTA B OTBETC HAa JK3aMCHE W TNPH BBINOIHCHUH
9K3aMEHAIIMOHHBIX 3aJaHWH, HO 00JamaeT HEOOXOAWMBIMH 3HAHWAMH M WX YCTPAaHCHHS O] PYKOBOJICTBOM
MperoiaBaTes.

OneHka «Hey/I0BJIeTBOPUTENbHO» CTABUTCH, €CJH O0y4amolMiicd MPOJEMOHCTPHUPOBAN 3HAHWE OCHOBHOTO
y4eOHO-TIpOTPaMMHOT'0 MaTepuaja B o0beMe, HeOOXOOUMOM Ul NaJbHEWIIeH y4eObl M TpeAcCTosIIer paboThl Mo
npodeccuu, CrpaBHIICS C BBIMOJHCHUEM 3allaHUM, MPEAyCMOTPEHHBIX MPOTPaMMOi, 3HAKOM C OCHOBHOH JIUTEpaTypoH,
PEKOMEH/IOBAaHHOW TPOTpaMMON TUCHWIUIMHBI, JOITYCTHJI ITIOTPEITHOCTH B OTBETE HA HDK3aMEHE M TPH BHIIIOIHEHUH
9K3aMCHAIIMOHHBIX 3aJaHUi, HO 00JajaeT HEOOXOAWMBIMU 3HAHHWSAMH JJIS WX YCTPAaHCHHS TOJ PYKOBOJCTBOM
MperoIaBaTes.
4.2.1.3. OneHo4HbIe CPEACTBA.

Bompocs! 1J1st yCTHOT0 I MACHMEHHOT0 0TBETA HA YK3aMeH

1. Cucrema nporpamMmupoBanus Borland C++.

2. CTpyKTypa mporpaMMBbl, 3JICMEHTHI s13bIKa (andaBut). [loHsITHE THIIA TaHHBIX.

3. Onepanmu (apudmerndeckue, Torndeckue) Ha Tunax. CtangapTHbie GYHKIUU. BeipakeHwus!.

4. IIporeypsl KOHCOJIEHOTO BBOJA M BEIBOJIA, YIIPABIICHIE BBOIOM-BBIBOIOM. OriepaTtop MpHUCBanBaHUS.
CoBMECTUMOCTH 110 IIPHUCBANBAHUIO.

5. YcnoBHeIit oneparop. Oneparop MHOKECTBEHHOTO BETBIICHHUS (BBIOOPA).

6. LTUKITBL: ¢ IpeaycIIOBUEM, C ITOCTYCIOBHEM, C TapaMETPOM.

7. CTpyKTypupOBaHHbIE TUIIBI JaHHBIX. JIuHeitHble MaccuBbl. [IpumMepsl 3anay.

8. CTpyKTypHpOBaHHBIC TUITBI JaHHBIX. [[ByMepHBIC MaccuBEL [Ipumepsr 3a1au.

9. AITOpUTMBI IOMCKA B MACCHUBE.

10. ATropuTMBI COPTUPOBKH MAaCCHBOB.

11. KomOMHMPOBaHHEIHN THIT JaHHBIX (3armucy). OnepaTop MpucoeTnHEHH. 3aTUCH ¢ BApUAHTAMH.
[TporpaMmmupoBaHUe TUTTOBBIX AITOPUTMOB 00PAOOTKH 3aIHCEH.

12. TTommporpaMmmbl. OCHOBHBIE CITOCOOBI TIEpeIaud MapaMeTPOB B MOANPOTPAMMY, UX CPaBHEHHE.
13. TlommporpamMmel. O6acTh BUAUMOCTH. JIOKaIbHBIE W TIT00AIBHBIE HACHTH(PUKATOPHI.
14. PexypcuBHble noanporpaMmsl. O61acTh NCTIONB30BAHMS.
15. Monyms. O6mas cTpykrypa MoayJist. KOMIUITAIUS 1 IOJKITFOYEHIE MOTYJISL.
4.2.2. [IpakTHyeckoe 3a1aHue
4.2.2.1. ITopsaiok npoBeaeHUs.



[IpakTUveckre HABBIKA TPOBEPSIOTCS IMyTEM BBIMONHCHHS OOYYAIOMIMMUCS MPAKTHYCCKUX 3aTaHUN B YCIIOBHSX,
MOJHOCTHIO WJIM YACTHYHO NPHUONIDKECHHBIX K YCIOBHSM MpPOQECCHOHANBHON maesTenbHOCcTH. [IpoBepsiercs 3HaHUE
TEOPETHYCCKOTO MaTepHaia, HeoOX0AUMOe Ui MPaBUWIBHOTO COBEPIICHUS HEOOXOMUMBIX NICHCTBUMN, YMCHHE BHICTPOUTH
MOCTICIOBATEIBHOCTD ICHCTBH, TPAKTUUCCKOE BIAJICHHE MPUEMAMH U METOJIAMH PEIICHHS MPO(PECCHOHATBHBIX 3a1ay.

4.2.2.2. Kpurepuu oneHUBAHASA

OneHKa «OTJIUYHO» CTABUTCSH, €CJIM 00y4YaIoLIMiicsl IPOIEMOHCTPHPOBAJ BEICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JTIOCTATOYHBIN ISl YCHEITHOTO PEUICHHUS 3a/1a4 MPO(eCCHOHATBHOMN e TeTFHOCTH.

O1eHKa «XOpPOIIO» CTABUTCH, €CJIU 00y4YaloLUiicsl TIPOIEMOHCTPHUPOBAIT XOPOIIHA YPOBEHh OCBOCHHS HABHIKOB,
JIOCTATOYHBIHN JJIS pelIeHHsI OOJIbIIeH YacTH 3a1a4 MpoPeCCHOHATBHON ACSITETLHOCTH.

OneHka «yI0BJeTBOPUTENBHO» CTABHUTCH, ecJM O00y4yarouuics MPOJICMOHCTPUPOBAT YyIOBICTBOPHUTEIBHBIN
YPOBEHb OCBOEHHSI HABBIKOB, TOCTATOYHBIH ISl PEIICHUS OTACTBHBIX 3a1a4 NMPO(eCCHOHANBHON AEATeIEHOCTH.

Ouenka «HEYIOBJIETBOPUTEIHHOY cTaBUTCH, ecau o0yJarommiicst MPOJIEMOHCTPUPOBAI
HEYJIOBJICTBOPUTEIILHBI YPOBEHb OCBOCHUS HABBIKOB, HEJIOCTATOYHBIA IS pEIICHUS 3adad NpodecCHOHAITBEHOM
JIeSITEIIEHOCTH.

4.2.2.3. ConepixaHue OLICHOYHOI0 CPeCTBA
3amauva 1
Hanwmmre KOHCONBHYIO MPOrpaMMy, B KOTOPYHO MOJB30BATENbh BBOAWT C KIABHATYPHl JIBa 4YHCIAa. A Tporpamma
CpaBHMBAET J[BA BBEICHHBIX YHCIA U BBIBOJANUT HAa KOHCOJIb PE3YIbTAT CPABHEHHUS ([IBa YMCIIA PaBHBI, IIEPBOE YHCIO OOJIBIIIE
BTOPOTO WJI TIEPBOE YHCIIO MEHBIIIE BTOPOTO).
3amaya 2
Hanwmmre KOHCONBHYIO MTPOTpamMMy, B KOTOPYIO MOJTB30BATEIbh BBOJUT C KIIaBHATYPHI YHci0. ECiin 4ncio oXHOBPEMEHHO
6onpmie 5 w menpme 10, To mporpamma BeBomuT "Umcio Gombme 5 u menpme 10". MHade mporpaMMa BBIBOAWT
coobmmenue "HensBecTHoe uncio".
3amauya 3
Hanwmmmre KOHCONBHYIO POTPaMMy, B KOTOPYIO MMOJIb30BATEIh BBOAUT C KIIABHATYpPHI yrcio. Eciu yucno nmmbo paBHO 5,
6o paBHo 10, To mporpamma BeIBoAUT "Hucino amubo paBHo 5, miubo pasHo 10". MHaue nmporpamMMa BEIBOIUT COOOIIEHHE
"HeunssectHoe uncio".
3anaya 4
B Ganke B 3aBHCHMOCTH OT CyMMBI BKJIaJ[a HAYHUCIIIEMBIA IPOIICHT 110 BKJIAy MOKET OTIMYAThCs. Hamummre KOHCONBHYTO
IporpamMMmy, B KOTOPYIO IOJIB30BAaTENbh BBOAWUT CyMMy Bkiama. Ecim cymma Bkiama menpine 100, To Haumcngercs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauncnsercst 7%. Ecnu cymma Biuitaga 6ombine 200, To Hauncnsercst 10%. B xonte
IporpamMMa J0JDKHA BEIBOJUTH CYMMY BKJIa/ia C HAYMCICHHBIMA TIPOIICHTAMH.
3amaya 5
W3mennm npensinymryto 3amaqy. Jomyctum, OaHK TepHOAMYECKH HAYHCISET 10 BCEM BKJIAAaM KPOMeE MPOIICHTOB OOHYCHI.
U, nomycTtim, cefiuac OaHK perIri JOHAYUCIUTH 110 BCEM BKJIamaM 15 eIMHUI] BHE 3aBUCUMOCTH OT UX CYMMEL. V3MeHUTE
MpOrpamMMy TaKHM 00pa3oM, YTOOKI K (PUHAITEHOU CyME TOUUCIISUTHCH OOHYCHI.
3amaua 6
HanwimmTe KOHCOJBHYIO MHpOTpaMMy, KOTOpas BBIBOJUT IIOJB30BaTENl0 coOOIeHHEe "BBeawre HOMEp OICpaIin:
1.Cnoxenue 2.Bpruntanue 3.YMHoxkeHue". Pamom c HazBaHuMEM KaXXIOW oOmepaluu yKa3zaH €€ HOMep, Hamlpumep,
omepanys BelYuTaHus uMeeT HoMmep 2. [TycTh momp30BaTe b BBOAUT B MPOrpaMMy HOMED OMCPAIlUH, H B 3aBHCUMOCTH OT
HOMeEpa OTepanyy IporpaMMa BEIBOJUT €My Ha3BaHHE OIIEPaLny.
amaua 7
W3mMennte mpeasiaymIyio mporpammy. I1ycTs moms30BaTens KpoMe HOMepa OIEpaIliy BBOJHUT JBa YMCIA, M B 3aBUCIMOCTH
OT HOMEpa OTepalii C BBEJICHHBIMH YHCIAMH BBITIOJHIIOTCS OIpEACTICHHBIE NeHCTBHA (HampuMep, IpH BBOJAE yucia 3
Yrca YMHOXKAIOTCS ). Pe3ynpTar onepanuil BEIBOIUTHCA Ha KOHCOJb.
3amaua 8
3a Kaxaplii Mecsn 0aHK HAYHCISIET K CyMMe BKiaaa 7% OT CyMMbL. HamummTe KOHCOJBHYIO MPOrpaMMy, B KOTOPYIO
MOJIb30BATEIh BBOJUT CYMMY BKJIaJa W KOJUYECTBO MeECSIEB. A OaHK BBIYUCISCT KOHCUYHYIO CyMMY BKJIAZa C YYETOM
HAYHCJICHUS TPOLICHTOB 32 KaXKIIBIH MECSI.

JIJ1st BEIYUCTICHHSI CYMMBI C YYETOM MPOICHTOB HCIONB3yTe Uk for. J[71st BBOAa CyMMBI BKJIa/ia UCTIONIBE3YHTE BRIPAXKCHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiiaga Oyzaer npeacraBiasth Tan decimal).

3amaya 9

3a Kaxaplii Mecsn 0aHK HAYMCIIET K cyMMe BkiIaaa 7% oT cyMMBL. HamummTe KOHCOJBHYIO MPOrpaMMy, B KOTOPYIO
MIOJIF30BaTEIh BBOJAWUT CYMMY BKJIaJa W KOJHYECTBO MecsieB. A OaHK BBIYUCIISIET KOHEYHYIO CyMMY BKJIAJa C Y4ETOM
HAYHCIICHUS TIPOLICHTOB 32 KaXKIBIN MECSII.

s BBIYMCIIEHUS] CYMMBI C y4YeTOM IIPOLIEHTOB HMCHONB3yHTe mmka while. J[71s BBoma cyMMBI BKIIaJa MCIONB3YHTE
BeipakeHue Convert.ToDecimal(Console.ReadLine()) (cymma Bkitaga Oyaer npenctaisaTh Tam decimal).

3amaua 10

Hanwmmre nmporpaMMy, KOTOpast BRIBOJAMUT Ha KOHCOJIb TAONHITy YMHOKECHUS

3amaya 11

Hanwmmre nporpaMmy, B KOTOPYIO MOJB30BATENb BBOJUT JIBa YMCIIA W BBIBOJUT PE3YNbTAT UX YMHOXeHUs. [Ipu 3tom
IporpamMma JO0JDKHEI 3alpaliiBaTh Y MOJIb30BaTEIs BBOJI YHCEI, TIOKa 00a BBOJMMBIX YHCIIa HE OKAXKYTCS B Auana3one ot
1o 10. Ecim BBeneHHbIe unciaa okaxyTcst O6onpine 10 wiu Mensine 0, TO mporpaMMma JODKHA BBIBECTH IOJIE30BATEIIO O



TOM, YTO BBEJCHHBIC YHCIIA HEIOIMyCTUMBI, U TIOBTOPHO 3alPOCUTH Y MOJB30BATENS BBOJ JBYX 4ducel. Ecnu BBeICHHEIC
qrcia MpuHAAIeKAT nuana3ony ot 0 no 10, To mporpamMma BBIBOJUT PE3ybTaT YMHOKCHHUS.

Jlyist opranu3anyy BBOJA YKCEIN UCIIONb3YiTe OecKOHeUHbIH Ik while 1 orrepaTop break.

11. TTocTpouTh cHUCTEMY KIACCOB IUIS ONHCAHHS IUIOCKHX TeOMETpHYECKHX (DUTyp: Kpyra, KBajpaTa, IpSMOYTOJbHUKA.
[IpenycMOTpeTh METOABI IUIS CO3MaHUs OOBEKTOB, MEPEMCINCHHS HA TUIOCKOCTH, U3MCHECHHUS pa3MEpOB U MOBOPOTA Ha
3aJJaHHBINA yTOJI.

12. TlocTpouTh ommcaHHWE Kiacca, COIEpKamero HWHGOPMAIMIO O TOYTOBOM ajpece opraHm3amuu. lIpemycMoTpersb
BO3MOKHOCTH Pa3felIbHOTO H3MEHEHHUS COCTaBHBIX JacTel ajpeca, CO3MaHus M YHHITOXKEHUS 00BbEKTOB ITOT0 KiIacca.

13. CocTaBuTh OMHMCAHME KJIAcCa IS MPEACTABICHUS KOMIUICKCHBIX YHCENl ¢ BO3MOXKHOCTBIO 3a/laHMS BEIIECTBEHHOW H
MHHMOH Yactei kak yuciamu TuroB double, Tak ¥ mensiMu guciaMu. OOECTICUNTh BBIIOJHCHHUE OTIEPAIMA CIIOXKCHHS,
BBEIUYNTAHNS M YMHOKEHHUS KOMIDIEKCHBIX YHCEIL.

14. CoctaBuTh ONMUCAHUE KIacca U paOOTHI C IEMHBIMH CIIUCKAMHU CTPOK (CTPOKH MPOU3BOJIBHOMN JTMHBI) C OTICPALUSIME
BKIIIOUCHHUS B CIIHCOK, VAAJCHUS U3 CIHCKA DJIEMCHTA C 33/JIaHHBIM 3HAUCHHEM IaHHOTO, yNAJCHHS BCErO CIHCKA WM
KOHIIa CIIMCKA, HAYUHAS C 33IaHHOTO 3JICMCHTA.

15. CocraBuTh oOmHMCaHHE Kiacca I OOBEKTOB-BEKTOPOB, 3aJaBaEMBIX KOOPAMHATAMH KOHIIOB B TPEXMEPHOM
npocTtpancTBe. OOECIICUUTh OMEpAIK CIIOKCHHS U BBHIYUTAHHS BEKTOPOB C MOJYYCHHEM HOBOT'O BEKTOPA (CYMMBI WIIH
Pa3HOCTH), BBIYHUCICHUS CKAIAPHOTO MPOU3BEICHHS ABYX BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA YIIIa MEXKIY BEKTOPAMHU.
16. CocTaBuTh OmMHCaHHUE Ki1acca MPSMOYTOJIHHUKOB CO CTOPOHAMHM, MapaUICIBHBIMU OCSM KoopauHat. [IpemycMoTpers
BO3MOKHOCTh TIEPEMELICHHS IPSIMOYTOJIHHUKOB Ha TUIOCKOCTH, W3MEHCHHS pPa3MepOB, ITOCTPOCHHS HAWMEHBIIETO
MPSIMOYTOJIBHUKA, COAEPIKAIIero ABa 3aJaHHBIX NPAMOYTOJIBHUKA, W TIPAMOYTOJIBHUKA, SBISIOMIETOCS OOIIeH YacThio
(mepeceveHreM) IByX MPSMOYTOJIHLHUKOB.

17. CocTaBuTh OmuUcaHWe Kiacca s ONpeesieHUs OJHOMEPHBIX MAacCHBOB IIENBIX Ymcel (BeKTopoB). IIpemycmoTpersb
BO3MOKHOCTh OOpAIllCHHsI K OTACIBHOMY JJIEMEHTY MAacCHBa C KOHTPOJEM BBIXOJIA 3a MPEACTBl HHICKCOB, BO3MOXHOCTb
3aJlaHHs TIPOU3BOJIBHBIX TPAHUIl HHJICKCOB TPU CO3TaHUHM 00BEKTA M BBHITIOJHECHHUS OTEPAIMi MMO3JIEMEHTHOTO CIOXCHUS U
BBIYNTAHUS MACCHBOB C OJIMHAKOBBIMHU T'PaHHUIIAMH HHJCKCOB, YMHOXKCHHUS M JICJICHHSI BCEX 3JICMCHTOB MAacCHBA Ha CKaJsp,
mevaTty (BBIBOA HA dKpaH) JIEMCHTOB MacCHBa 0 WHACKCAM M BCErO MacCHBa.

18. CocTaBUTh ONMUCAHKE KJIAcCa I OTPEICICHUS OTHOMEPHBIX MACCHBOB CTPOK (PUKCHPOBAHHON JITHHEL.
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