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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenpto wm3ydeHus: auctUIuinHbl «OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHKECY
SIBJISICTCS. TEOPETHUYECKash W MPaKTUYeCKas IMOATOTOBKA CTYJACHTOB B 00JacTH pa3pabOTKu
NPOTPAMMHOTO  OOECIICYCHHSI C HWCIOJIb30BAHUEM OOBEKTHO-OPUCHTUPOBAHHONH  MOJIEIH
COBPCMCHHBIX A3BIKOB HPOIrpaMMUPOBAHUA. 3HaHHH, MOJIYUYCHHBIC B PpPE3YyJIbTATC OCBOCHUA
JUCIATUTMHBL, TOMOTYT MPH pa3pad0TKe CUCTEMHBIX POTPAMMHBIX KOMITOHEHTOB COBPEMEHHBIX
UH(POPMALIMOHHBIX M PACYETHBIX NPOTPaMM, B MPOSKTUPOBAHUM U PEATM3AIMUA CHUCTEMHBIX
KOMITOHEHTOB OTIEPAIIMOHHBIX CUCTEM B TAKOH CTEIICHHU, YTOOBI CTYIEHTHI MOTJIH CAMOCTOSITEIILHO
BLI6I/IpaTb CpCACTBa pajin3aliui, HaXOAUTb HeO6XOI[I/IMBIe MMpOrpaMMHBIC U TEXHOJOTHUICCKUC PC-
HICHUS JIJIS IPAKTHYECKU BAKHBIX CUCTEMHBIX M ITPEIMETHO-OPUEHTHPOBAHHBIX 3a/1a4.

OcHOBHEIE 3ala4i U3y4YCHUA JUCHUITIIMHBI:

— IproOpeTeHUE CTYIEHTAaMH 3HAHUH O CYIIIHOCTH 0ObEKTHO-OPUEHTHPOBAHHOTO ITOIX 012
B IIPOrPaMMHUPOBAHUY;

— 03HAKOMJICHHE C TEXHOJIOTUSIMH CO3JIaHHsI HOBBIX THUIIOB JJAHHBIX B PA3JIMUHBIX S3BIKAX
[IPOrPaMMUPOBAHUS;

— puoOpeTeHNe MPAKTHYECKUX HABBIKOB 110 MCIIOJIb30BAHUIO CPEJICTB MEPEONPEICICHUS
orepanuii, 00pabOTKH UCKITFOUCHUH.

[TmanupyeMbIME pe3yJibTaTaMyi OOYYEHUS MO JAUCIUILTHHE (MOJIYJIIO), SIBJISFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMHd OCBOCHHUS 00pa30BaTECIbHOW MPOTrPAMMBI,
npecTaBicH B Tadymie 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIMHBI (MOIYJIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Koa u Ko u
HazBanue (dhopMmyIrpoBKa
OI1OTI BO, dopmymmposka WHJMKaTOpa Koz
COKpaIIeHHOe KOMITETEHIIHH JIOCTHXKCHHUST | pe3yiib dopMyIHpoOBKa pe3ysbTaTa
KOMICTEHITIH
TaTa
01.03.04 OIIK-3 : Cniocoben | OIIK-3.2k : P1 3HaHue | MHPOPMALMOHHBIX TEXHOJOTHH U
«[Ipukiagnas | MOHUMATH OcymecTBiser CHCTEM
MaTeMaTHKa» | MPUHIUIEI paboTHl | MOWCK, aHAJH3, P/12 | YMeHHUe | BBIIONHATH pabOTHI IO JOBOJKE H
(b-IIM) COBPEMEHHBIX BEIOOD, OCBOCHHIO HHPOPMAIIMOHHBIX
WHQOPMALMOHHBIX | HACTPOUKY TEXHOJIOTHH B XOJ/I¢ BHEIPECHUS
TEXHOJIOTHH U AHATTUTHYECKIX IKCIUTyaTalyu HHHOPMAITHOHHBIX
HCTIONIB30BaTh UX 1 HAYYHBIX CHCTEM
JUI peIICHUs 3a/1aq | IIaKCTOB P13 HaBeik | BmanmeHust ”HGOPMAMOHHBIMH
NPO(eCCHOHANBHOM | MPUKIAAHBIX TEXHOJIOTHSMH JIJIsl BHEAPEHUS U
ACATCIILHOCTH HporpamMmm u AKCIUTyaTallui HHPOPMAIIMOHHBIX
pa3paboTKy CHCTEM
aJIrOpUTMOB P/14 | 3Hanne | oOLIMX TEXHOIOTHI Pa3pabOTKH
AJB peIIeHA 00beKTOB MpodecCHOHATBEHON
TPUKITATHBIX JESITEIBHOCTH B PA3IMYHBIX
3aaa4 00J1acTAX

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d  BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPABCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS

BocnuTarteibHble 321241 ®opmupoBanue HeHHOCT el IeneBbie OpHEHTUHPBI




1 ®opmupoBaHue rpaKIAHCKON MO3UIUHA U MATPHOTU3MA

2 ®opmupoBaHUe TYXOBHO-HPABCTBEHHBIX HEHHOCTEH

3 ®opMupoBaHUE HAYYHOT0O MUPOBO33PEHNS U KYJIbTYPbI MBIILICHUS

4 ®opMupoBaHHEe KOMMYHUKATHBHBIX HABBIKOB H KYJbTYPbI 001IeHHUA

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Huctummaa  «OOBEKTHO-OPUEHTHPOBAHHOE  MPOTPaMMHPOBAHUE»  OTHOCHTCS K
o0s3arensHOM yactu brioka 1 {ucuuniuuel (Moaynn) y4eOHOTO MiiaHa.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJHYEeCTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITEIbHYIO paboTy, MPUBE/IEH B TabuuIe 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyzo- O0BbeM KOHTaKTHOH paboTshI (dac)
E€MKOCTb
Cemectp
HazBanue (D60 pMe_‘ Yacte 14(?1@0) A Breayu- CPC (130pr1
OI1OII BO 0by4e VII T KypC yAUTOpHAsL Tophas aTTec
HUS (3P0, GE) Beero Talunu
03®0) o
nek. | mpak. | Jad. NA | KCP
01.03.04
Ipuxnagnas (e]0]0) B1.b 3 3 55 18 36 0 1 0 53 13
MaTeMaTHKa

4 CTpyKTypa U co/iepKaHue QM CUMILIUHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjanHbl (MoayJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIUI COJAEp)KAaHUE AMCLUMILIMHBI (IEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM yU4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHBeJieH B Tabmuie 3.1

Tabmuma 3.1 — Pazgensl JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeATeIbHOCTH U (POPMBI
TeKy1ero KoHTpois s OPO



Konx pe- Komn-Bo yacoB, OTBeeHHOE HA
Dopma
Ne Ha3zBanue Temsbl 3yJIbTaTa
Jlex [Ipaxt J1a6 CPC TEKYIIEro KOHTPOJIA
00y4eHust
1 OOBEKTHO-OPHEHTUPOBAHHBII Pl 2 2 0 10 OTYET O BBHITIOJHEHUN
TIOJXOJ B TPOTrpaMMHPOBAHHH. MIPAaKTHIECKOI paboThI
OTYeT O BBITIOITHEHUN
2 | Knaccel 1 00BEKTBI. P/1 4 14 0 11 o
MIPAKTUUECKON paboThI
OOBEKTHO-OPHEHTUPOBAHHAS
OTYeT O BBITIOITHEHUN
3 | meTomomorust Pl 2 4 0 5 N
MIPAKTUYECKON paboThI
IIPOrpaMMHPOBAHYIS.
Hacnenosanue, 6a30Bblit 1 OTYET O BBIIOJIHEHUU
4 AIOBAHMHC, PII 2 4 0 5 y
ITPOM3BOIHBIN KIIACCHI. MIPaKTU4ECKOH paboTh
OTYeT O BBITTOIHEHUN
5 | dyHKUMHU U KITAcCHI. P12, P/14 2 4 0 5 o
IIPAaKTHIECKOI paboThI
6 a6mons! GyHKIMI 1 P2, 2 4 0 5 OTYET O BBIIOJHEHUU
KJIACCOB. PJ13, P14 MIPAKTHIECKOIl paboThI
N OTYeT O BBITIOIHEHUN
7 | IoToxu u (aiiibL. P/14 2 2 0 4 o
MIPAKTUYECKON paboThl
OOBEKTHBIN MMOIXOI K PJ12, OTYET O BBINOJHECHUN
8 2 2 0 8 >
paspab6otke I10. PJ13, PJ14 MIPAaKTHIECKOIl paboThI
HToro no tadsuue 18 36 0 53

4.2 Copep:xanue pa3aejoB U TeM JUCHUILTHHBI (Moayas) Aias ODO

Tema 1 ObvexmHo-opuenmupo8anHbviii NOOX00 8 NPOSPAMMUPOBAHUU.

Copepxanne  Tembl:  CymHOCT  OOBEKTHO-OPUEHTHPOBAHHOIO  MOAXOAa B
nporpammupoBanud. Llukn paspabotku nporpammuoro obOecneuenus (I10), HaszHaueHue u
cojepkaHue sTanoB. Ponb aHanmm3a B mpolecce pa3pabOTKH MPOTrpaMMHOIO OOECIeueHUs.
OcHoBHbBIE IOHATHSA 00BEKTHO-OPHUEHTUPOBAHHOTO aHanu3a. A3pik C++. S3bik Java.

@®opMbI U METOABI MPOBEACHUS 3aHATUN O TeMe, NPUMEHsEeMble 00pa3oBaTEIbHBIE
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHsATHUE.

Bunel camocTosiTeNbHON IMOATOTOBKM CTYJAEHTOB IO TEME: IOJArOTOBKAa OTYETa IO
MPAKTUYECKON paboTe, MOArOTOBKA K MPOMEKYTOUHOM aTTECTAIUH.

Tema 2 Knaccol u obvexmei.

Conepxanne Tembl: OTHOIIEHUSI, OCHOBHBIE TUIBI OoTHOIEHUH. S3pik UML. OcHOBHBIE
CpeICTBa aHaM3a U MOICTUPOBaHUs MpeaMeTHOH obnactu B s3bike UML. Cratnyeckue JaHHBIE.
Konctpyxkrop, nectpykrop. Onepaunun new u delete.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHSATHE.

Buasl camocTosATenbHONM MNOJATOTOBKM CTYAEHTOB IO TEME: MOJArOTOBKA OTYeTa IO
MpakTUYeCKon paboTe, MOJr0TOBKA K MPOMEKYTOUHON aTTECTAIUH.

Tema 3 Ob6vexmuo-opueHmupo8aHHasi MEmMoO0N02UsL NPOSPAMMUPOBAHUS.

Copep:xannie TeMbl: TeXHOIOTHS TPUMEHEHHUS 00BEKTHO-OPHEHTUPOBAHHBIX SI3BIKOB, MX
kiaccudukanus u apxutektypa. [leperpyska onepanuii. [I[peoOpazoBanue TUIIOB.

@opMBl U METOJBI TPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIIHS, TPAKTHUECKOE 3aHATHE.

Bunel camocTosTeNnbHON MOATOTOBKH CTYIACHTOB MO TeMe: MOJTOTOBKAa OTYeTa IO
MPAKTHIECKON paboTe, OJrOTOBKA K TPOMEKYTOUHOM aTTECTAIIHH.

Tema 4 Hacneoosanue, 6a306biii 4 npou3800HbIU KIACCHI.

Copmepxanne Tembl: IIpocToe U cloXXKHOE HacienoBaHue. AOCTpakius JaHHBIX,
HaCJIIOBaHHUE U TIOJIUMOPPHU3M.

@opMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHBIC
TEXHOJIOTHH: JICKIIHS, TPAKTHUECKOE 3aHATHE.



Buasl camocTosTenbHONM MNOJATOTOBKM CTYACHTOB IO TEME: IMOJArOTOBKA OTYETa IO
MPaKTUYECKON paboTe, MOArOTOBKA K TPOMEKYTOUHOM aTTeCTaI|H.

Tema 5 @ynkyuu u K1aCCHL.

Copepxanme  Tembl:  BupryanpHbie  QyHkimu.  JpyxkecTBeHHble — (QYHKIUU.
JpyXecTBEHHbIE KJIaCCHhI.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, IPAKTUUECKOE 3aHSITHE.

Buabl camocTosTenbHONM MOATOTOBKH CTYACHTOB IO TEME: MOJrOTOBKa OTYeTa IO
MPAKTUYECKON paboTe, MOArOTOBKA K MPOMEKYTOUHOM aTTEeCTAIUH.

Tema 6 Lllabnonvl (hyHKYULl U KIACCOB.

Copnepxanne TeMbl: [1la0monsr pynkuwmii. [lladnons! knaccoB. Uckmouenus. CtanaapTHas
O6uOIMOTEKA A0JIOHOB.

@®opMbl U METOZBI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSIEMbIe 00pa3oBaTeIbHbBIC
TEXHOJIOTUH: JICKIHS, TPAKTUICCKOE 3aHSTHE.

Bunsl camMoCTOSTENIBHON IMOATOTOBKH CTYJACHTOB IO TEME: IOJITOTOBKA OTYETa II0
NPaKTUYECKON paboTe, MOJArOTOBKA K IPOMEKYTOUHOW aTTECTAIIHH.

Tema 7 [lomoxu u ¢haiinol.

Conepxxanne tembl: CraHgapTHas OuWOIMOTEKa KIACCOB [UIS YHPABICHHUS IMTOTOKAMHU.
Mertobl 1 cpeAcTBa OpraHu3aly U IpOorpaMMUpOBaHUs HHTepdeiica.

@opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIE
TEXHOJIOTUH: JICKIH, IPAKTUYECKOE 3aHsTHE.

Buasl camMoCTOATENbHON MOATOTOBKHM CTYISHTOB IO TeMe: IMOATOTOBKA OTYETa II0
IPaKTUYECKOH paboTe, HOArOTOBKA K IPOMEKYTOUHON aTTeCTalUH.

Tema 8 Obvexmuulii nooxoo k paspabomge 110.

Conepxxanne Tembl: CTaHZapThl KOAWPOBAaHUS M WX HPOCKIHS Ha OOBEKTHO-
OPUEHTHPOBAHHYIO MOjeib HporpaMMmupoBanus. OObeKTHBIM moaxon k paspaborke 1O mms
pacIpenesIeHHbIX CUCTEM.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIMS, TPAKTUUECKOE 3aHATHUE.

Bunael camMoCTOATENBHON MOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA OTYETa IO
MPAKTUYECKON paboTe, HOArOTOBKA K MPOMEKYTOUHOM aTTeCTallUH.

5 Meroauyeckne ykKa3zaHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

B xonme wm3ydenus nucuuruinHbl «OOBEKTHO-OPUEHTHPOBAHHOE MPOrPaMMHUPOBAHUE
CTYJEHTHl MOIYT [IOCEIIaTh AayJUTOpPHBbIE 3aHATUSA (JIEKUUH, IPAKTUYECKHE 3aHATHS,
KOHCYJIbTAIIIH).

Ocoboe MecTo B OBJIAJEHMM YacTbi0 T€M JaHHON JMCUUIUIMHBI MOXKET OTBOJUTHCS
CaMOCTOSITENIbHOM padoTe, Mpu 3TOM BO BPEMS ayJAUTOPHBIX 3aHATHII MOTYT OBITH PACCMOTPEHBI
U popaboTaHbl HanboJee BaKHbIE U TPYAHBIE BOIIPOCHI 110 TOW WM MHOM TeMe JUCUUIUIMHEL, a
BTOPOCTETIEHHbIE U 0oJiee JIErKUe BOMPOCHI, a Takxke Borpocsl, crienupuynsie ains OIOII, moryt
OBITh U3Y4EHBI CTYJCHTAMHU CaMOCTOSITEIBHO.



B coorBercTBMM ¢ y4eOHBIM IUIAHOM NPOIECC M3YYCHUS IUCIHUILUIMHBI MOXKET
npelycMaTpuBaTh NPOBEACHHUE JIEKIUH, MPAKTUYECKUX 3aHATHH, KOHCYJIbTAlMi, a Takxke
CaMOCTOSITENIbHYIO paboTy cTyneHTOB. OOs3aTeNbHBIM SIBISETCS IMPOBEICHHUE MPAKTHYECKHX
3aHATUN B CHICIUATU3HUPOBAHHBIX KOMITBIOTEPHBIX ayTUTOPHUSX, OCHALICHHBIX MOJIKIIFOUYEHHBIMU K
[EHTPAJILHOMY CEpBEpY TepMUHAIAMH WM IEPCOHATBHBIMH KOMIIBIOTEPaMH.

B pamkax oOmero oObemMa 4YacoB, OTBEIEHHBIX JJS U3Y4YEHHUS JUCIUILIMHBI,
NpeIyCMaTPUBACTCsl BBIMOJIHEHUE CIEIYIOIUX BHJIOB CAaMOCTOSITEIBHBIX pabOT CTYICHTOB:
M3YyYEHHE TEOPETUYECKOr0 MaTepuasa IpH MOAr0TOBKE K 3aIIUTE MPAKTUYECKUX padoT, UTOTOBOE
MOBTOPEHHE TEOPETUYECKOT0 MaTepHaa.

Jliia 3akperuieHus MaTepuaia U MpUOOpeTEeHUs] HABBIKOB CAMOCTOSITENIFHOTO HAMCAHUS
00BEKTHO-OPUEHTHPOBAHHBIX MPOTPAMM PEKOMEH/YETCsI BHITIOTHEHUE CISIYIOIIUX 3a/1a4:

1. Hamucarp mabmon kmacca st pabotel ¢ ouepeanrto FIFO. Onpenenuth GyHKIMH
BKJIIOYCHUSI W HWCKJIIOUYEHHUS SJIEMEHTOB. J[00aBUTh MeXaHW3M 00paOOTKH HMCKIIOYCHHUH MpU
MPEBBIIICHUH pa3Mepa OUepeaU U MPH MOMBITKE YIaIUTh JaHHbIE U3 YCTOM ouepeu. ITO MOKHO
cienarb, JOOABHB JJIEMEHT JAHHBIX — CYETYMK TEKYLIEr0 YMCIa 3JIEMEHTOB. VICKIO4YeHus
TEeHEPUPYIOTCS, €CIIM CYETYUK MTPEBBICUII pa3Mep MacCHBa UJIM €CIIU OH cTas MeHblie 0.

2. Onummte kiaccel PointXY u PointPolar, 00beKTBI KOTOPBHIX 3aar0T JEKapTOBBI U
MOJIIPHBIE KOOPJMHATHI TOYKM Ha IUIOCKOCTH. [leperpys3ute st 3TUX KJIaccoB ONepanuu
CJIO’KEHUSI, BEIYUTAHUS U YMHOXCHHS KaK CKISIPHOTO NMPOU3BEICHHS, TaK, YTOOBI B HUX MOTJIN
y4acTBOBaTh OOBEKTHI KaK OIHOrO, Tak M oboux kiaccoB. Kpome Ttoro, 3amaiite (yHKIUIO
npeoOpa3oBaHMsl OJTHOTO Kjacca B APYrou (111 000X KJIacCcoB).

3. Ompenenuth kiacce stack, KOTOPBI MO3BOJSET peann30BaTh CTPYKTYPY JaHHBIX THIIA
CTeK JUIsI XpaHEHHWsS WENbIX uucell. KOHCTpyKTOp Kiacca IOJDKEH COJAEpKaTh Iapamerp,
onpeaensomuil pazmep creka. Ompenenuts s kiaacca Gpynkuuu pop() (mocraTh U3 cTeka),
push() (OMOXHUTH B CTEK) W OINEPALMIO OMPENEICHUsI TEKYIIero pasmepa creka. DyHKIuu
JOJKHBI OCYIIECTBIISITh MPOBEPKY Ha BBIXOA 3a mpenaenbl cteka. Ompenenuts kiacc fifo,
peamu3yomuil CTPYKTYpy AaHHBIX THIA OYEpEb ISl XPaHEHHs [ENbIX YUCEell, TOPOJIUB €ro OT
kJacca stack, 1o0aBUB HYyKHBIE T0JIA U nepeornpeaenuB GyHkuu pop(), push() u onpenenenue
TEKYyIIEro pazmepa odepean. [IponemMoHcTpupoBaTh padory.

4. B mo0oii BU3yanpHOM cpene co3aarh kiacc Figure ¢ BUpTyanbHBIM MeToa0M draw(),
OCYIIECTBIISIOLINM TPOPUCOBKY OOBEKTa Ha BU3yaJdbHOM KommoHeHTe. Co3laTh MPOM3BOTHBIE
kiaccel: Rectangle (mpsimoyronsauk), Circle (kpyr), Triangle (tpeyronpnuk). Omnucath B
MPOU3BOJHBIX Kiaccax (QyHkuuu draw() Uis Kakaod u3 (uryp, IpoAeMOHCTPUPOBaTh paboTy
MeXaHU3Ma BUPTYAJIbHBIX (QYHKIHUI.

JInst  BBIMOJIHEHWSI  MPAKTHYECKUX  padOT  CTYACHT JOJDKEH  TPEeABAPUTEIHHO
CaMOCTOSITEJIbHO OCBOUTH TEOPETHUUECKUI MaTepuall COOTBETCTBYIOLIUX TEM.

JucuumnuHa "OOBEKTHO-OPUEHTUPOBAHHOE MpOrpaMMHUpOBaHuE" OpPUEHTHpPOBaHA Ha
U3y4eHHE OTHOCUTEIHHO YCTOSIBILIEHCS K HACTOSALIEMY BpeMeHH 001acTH porpaMMupoBanust. [To
TEMAaTUKE JUCHHIUIMHBI  BBIIYIICHO OOJNBIIOE KOJWYECTBO TI€YATHBIX W3JaHWid. B
PEKOMEH/I0BaHHBIX KHMIaX COJIEpXKaTcs OCHOBHBbIE MPUHILUIBI MOCTPOCHHUS U HCIIOJIB30BaHMS
s3pika C++, TOTOBBIE MOJHOMACIITAOHBIC MPHIIOKEHUS, HEOOJBIINE MPUMEPHI, MOSCHSIONINE
TEOPHI0, U MHOXECTBO TOJIE3HBIX WLTIOCTpauuil. KHUrM copepikaT MHOXKECTBO YIpakKHEHHH,
MIO3BOJISIOIINX MTPOBEPUTH 3HAHHS IO BCEM TEMaM.

5.2 OcobeHHocTH opraHu3anmuu OOYYeHHUs] JJIA JHUI €¢ OrPAHNYEHHBIMU BO3MOKHOCTIMH
310pPOBbSI U HHBAJU/0B

[Tpu HEOOXOIMMOCTH O0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbSl U MHBAINUOB (IO 3asBJICHHUIO 00YYarOIIerocs) MpeloCcTaBiseTcs yueOHas
uH(OpMalKs B JOCTYNMHBIX (POpMax ¢ y4eTOM UX UHAWBUIYAIBHBIX ICUXO()U3MYECKIX
0COOEHHOCTEI:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYLIEHUsIMU ClTyXa: B IeyaTHOH (hopMme; B popMe 371EeKTPOHHOTO TIOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOT'O JOKYMEHTA; UHANBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALUU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3aTEIH, HeOOXOAMMBIE [T OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. 3bikoB, C.B. OObBEKTHO-OPUEHTHUPOBAHHOE MPOTPAMMHUPOBAHUE : Y4YEOHUK U
npakTukym Juist By3oB / C. B. 3pikoB. — 2-e u3a. — Mocksa : U3natensctBo FOpaiit, 2024. —
151 c. — (Bwicmiee obOpaszoBanme). — ISBN 978-5-534-16941-6. — Tekcr : 3J€KTpOHHBINA //
Ob6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537385 (nmara
obpamenus: 12.03.2025).

2. TyzoBckuif, A.®. OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHPOBAHUE : YyueOHOe
nocobue st By30B / A. @. Ty3zoBckuii. — Mocksa : U3narensctBo IOpaiit, 2024. — 213 ¢. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-16316-2. — Tekct : DSIEKTPOHHBIN //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537332 (nmara
obpamenus: 12.03.2025).

7.2  /lononnumenvnasa numepamypa

1. Kupnoc B. H. Un¢popmaruka II. OCHOBBI alropuTMH3aluU U IPOrPaMMHUPOBAHUS HA
si3pike C++ : YueOHuku [DnexTponusiid pecype] - Tomck : Db Konrtent , 2013 - 160 - Pexxum
noctyna: http://biblioclub.ru/index.php?page=book red&id=208651

2. OOBeKTHO-OPHUEHTUPOBAHHOE TMporpaMMHUpoBaHue : Jad. mpaktukym / JI.B.
ConomonoB .— CraBporons : wu3g-so CK®dY, 2018 .— 112 c¢. — URL:
https://lib.rucont.ru/efd/705248 (nata ob6pamenus: 19.01.2025)

3. Hapes P. 1O. IIporpammupoBanue Ha s3bike Cu : YueOHoe mocodue [DneKTpoHHbII
pecypc] : Cubupckmii ¢enepanpubiii yHuBepcuter , 2014 - 108 - Pexum pocryna:
http://znanium.com/catalog/document?id=262090

4. Iupoxo, A.C. OObEKTHO-OPHEHTUPOBAHHOE MPOTrpaMMHUpOBaHUE Ha si3bike CH++ :
METO/. yKa3aHus K mpoBeaeHuto jab. padbot / A.C. IlupokoB .— Jlunenk : U3n-so JII'TY, 2018
— 32 ¢. — URL.: https://lib.rucont.ru/efd/673466 (nara obpamienus: 19.01.2025)

5. S3pik C++ 1 OCHOBBI TEXHOJOTHH OOBEKTHO OPUEHTHPOBAHHOTO NTPOrPaMMHUPOBAHUSI.
Y. 1 / MK. YepupmoB .— : Boponex, 2017 — 64 c. — 164 c¢. — URL:
https://lib.rucont.ru/efd/673192 (nara obpamenus: 19.01.2025)



7.3 Pecypcovt unghopmayuonno-menekommynuxayuonnou cemu ""Hnmepnuem',
eKn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CNPAGOUHbIE
cucmemsl (npu HeobX00UMOCmU):

1. O6pasosarenphas mwiargopma "FOPAUT"

2. DnekTtpoHHas OMOIMOTEYHas: cUCTeMa «YHHBEpPCUTETCKas OMOIMOTeKa OHIAWH» -
Pexxum noctyna: http://biblioclub.ru/

3. DOmnektponHass Oubmmoreunas cucrema ZNANIUM.COM - Pexum pgocryna:
http://znanium.com/

4. DnexTpoHHO-OMOMMoTeyHas cucrema "PYKOHT"

5. Open Academic Journals Index (OAJI). IIpodeccuonanbruas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

6. [Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnuHa (06a3a [maHHBIX pa3IuYHBIX
npodeccuoHanbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

7. WudopmarnmonHo-crnpaBoyHas cuctemMa "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAsl MlepevyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pPYIOBaHUE:

e KoMIIbrOTEPBI

e [IpoekTop

¢ DkpaH Projecta 160*160
IIporpammMHoe oOecnieueHue:

e C++Builder 2010 Professional
e Microsoft Visual Studio Professional 2005 Russian
e Microsoft Windows 7 Russian
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

OIIK-3 : CnocobeH moHUMATh TIpH
HIMIBI pabOTHl COBPEMEHHBIX HH(
OPMAaLMOHHBIX TEXHOJIOTUI U HCIIO
JIb30BaTh UX JUIS PEICHHUS 3a/1a4 TIp
oeccrnoHAILHOI NeTeIbHOCTH

OIIK-3.2k : OcyImecTBIIsIeT TOMCK, aHATN3, BBIO
Op, HACTPOWKY aHATMTUYCCKUX U HAYUHBIX MMaKe
TOB MPUKIIAJIHBIX MPOrPaMM H Pa3pabOTKy airop
WUTMOB JIJIs PEIICHUS MPHUKJIATHBIX 33124

Komnerenmus cuntaercs: chopMHUPOBAHHOM Ha TaHHOM 3Tarie B CIIydae, eCiIM MoIydeHHbIE
pe3yabTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUama3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS MOJIOKUTENBHONW OLIEHKHM KOMIIETEHIMSI Ha JAaHHOM JTalle CUUTaeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-3 «Cnocoben moHUMAaTh TPUHIHITEI pab0Th COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH M UCIIOIB30BaTh UX JJIS PEIICHUs 3a/1a4 Npo(ecCHOHAIbHOM

JACATCIIBHOCTH»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka HHANKAT
opa JOCTH)XEHHS KOMIIETCHIINT

Pesynbrar

Kputepun onjeHHBaHUsA pe3yabT
aToB O0yJYCHUS

OIIK-3.2k : OcylecTBIsIET 10U
CK, aHAJIU3, BEIOOP, HACTPOUKY
AHATMTHYECKIX ¥ HAYYHBIX MaK
€TOB IPUKJIAIHBIX IPOTPaAMM U
pa3paboTKy aNrOpUTMOB TSI pe
IeHHsI MPUKJIATHBIX 33]1a9

nH(pOpPMaMOHHBIX TEXHOJIOTUH

copMupoBaBIIeecs 3HAaHNE UH
(hOpPMaIMOHHBIX TEXHOJIOTHH U
CHCTEM

BBINOJIHATH PabOTHI 110 JOBOJIKE
1 OCBOCHHMIO HH(OPMAITOHHBIX
TEXHOJIOTHH B XOJI€ BHEIPEHUS
U 9KCIUTyaTalluy HHPOPMAINOH

chopMupoBaBIIeECsS yMEHHE B
BITIOHATH PA0OTHI 1O JOBOIKE
1 OCBOCHHUIO MH(OPMAITHOHHBIX
TEXHOJIOTHH B X0O/I€ BHEIPEHUS
1 9KCIUTyaTaluu HHHOPMALMOH
HBIX CHCTEM

BJIaieHUs MH(OPMAMOHHBIMU
TEXHOJIOTUSIMU JUUISl BHEAPEHUS
U 9KCIUTyaTalluy HHPOPMAHOH

chopMHUpOBaBIIiceCs BIaICHHUE
HHPOPMALMOHHBIMU TEXHOJIOTH
AMU JJI1 BHCAPCHUA U OKCILITyaT
ary HHPOPMALMOHHBIX CUCTE
M

00X TEXHOJIOTHH Pa3padoTK
1 00BEKTOB NMPO(HECCHOHATHEHO
I IeSITEIEHOCTH B Pa3JIMUHbBIX O

PesynbraThl 00y4eHUS 110 TUCIUILIMHE
Ko | Tu
I Il
pe | pe
3- | 3-
Ta | Ta
3H
Pa
aH
1 M CUCTEM
ue
v
PII | me
2 HHA
e
HBIX CUCTEM
Ha
PA BBI
3
K
HBIX CUCTEM
31
PA aH
4
ue
OiacTax

copmMupoBaBlIeecs 3HaHHE 00

IIMX TEXHOJIOTHH Pa3pabOTKH O
OBEKTOB NMpOecCHOHATIBHON J1e
ATEJIBHOCTH B PA3IMYHBIX 0012

CTAX

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3iCiiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHUILINHE (MOIYITIO)

KonTtponupyemsle maHUpyeMBbIe pe3
yIbTaTHl 00yUYeHUS

Kontpoaupyemsie TeMBI 1
HCLHTUINHBI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

Texylmuil KOHTPOJIb

[IpomexxyTouHas aT

TecTalus
Ounas popma 0OydeHUS
Pa1 3nanwue : nHpopMmannoHH | 1.1. OOBEKTHO-OpUEHTH
A ¢ P 9 p P ITpakTrdeckas pado
BIX TEXHOJIOTHif M CHCTEM | OBAHHBIH MOAXOA B TIPOTp | - Tect
aMMHUPOBAHUH.
[paktudeckas padbo
1.2. Kimaccel 1 00BEKTHI. a Tect
1.3. OOBEKTHO-OPUECHTHP
[MpakTuyeckas pabdo
OBAHHAS METOZIONOTHA TP | - Tect
OTpaMMHPOBAHUSL.
1.4. Hacnenosanue, 0a30B
. . ITpakTryeckas pado
Bl M IPOM3BOMHEIH Knace |/ Tect
Bl
P2 YMeHue : BRIIOIHATE pad L5 @ IpakTiueckas pa6o T
OTBI 110 JOBOJKE U OCBOEH -J. WYHKINHN U KJIACChI. Ta €CT
110 HHPOPMAIIMOHHBIX TE
xHoJjioruil B xoze peape | 1.6. lllaGnonsr pynxumit [IpakTuueckas padbo Teer
HUSI ¥ 9KCIUTyaTaluy UH( | U KJIACCOB. Ta
OpPMaLHOHHBIX CUCTEM N
P 1.8. O0BeKTHBIN TOAXO0N [MpakTuyeckas pabdo Tecr
K paszpabortke I[10. Ta
P13 Hagpix : Bragiennst uHGop | | 6 la6nonst pynxumii | TpakTudeckas pa6o Tecr
MAallMOHHBIMU TEXHOJNOTH | 11 k1accoB. Ta
SIMU JUIs1 BHEAPEHUS U 9KC
mnyatanuu uagopmaruo | 1.8. O6bexTHbIi moaxox | Ilpaktuueckas pabo Teer
HHBIX CUCTEM K pazpabotke I10. Ta
PJ14 3H?HI/IC : OOIIMX TEXHOJIO L5 @ IpaxTnueckas paGo T
Ui pa3paboTku 00BEKTO .. WYHKIHHU U KJIACCBL. Ta ecT
B IIpo(heCCHOHANILHOM Aes
TEJIBLHOCTH B Pa3IMYHBIX 1.6. lllabnousr pyrkuuit | [Ipaktudeckas pado Teer
obmactax U KJIACCOB. Ta
. [TpakTryeckas pado
1.7. TloTtoxu 1 (aitisl. a Tect
1.8. OOBEKTHBIN MTOAXO [IpakTuueckas pabo Tect
K pazpabotke 10. Ta

4 Onucanue Npoueaypsl OCHUBAHUS

KadgectBo copMHpOBAaHHOCTH KOMIICTCHIIMA HA JaHHOM JTale OICHUBACTCS I10
pe3ynbTaTaM TeKYIIUX U MPOMEKYTOUHBIX aTTeCTAllUi MPU MOMOIIY KOJTUYECTBEHHOMN OIEHKH,
BBIpOKEHHOU B Oaymax. MakcumanbHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oasuiam.

OLEHOYHOE CPEACTBO

Bun yueGHoii nesitens =
HOCTH TectoBble 3agaHus [IpakTuyeckue paboThl o
Jlexuun 10 10
[IpakTHyeckue 3aHsITH

, p 60 60




CamocrosTensHas pab 20 20
oTa

ITpomexyrounas arre 10 10
CTalHs

HToro 20 80 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIBHOCTH B paMKax
JTUCITUTIMHBI, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CymmMa Gano
s OmeHka 110 IpoMeK
YTOYHOW aTTecTaly XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINT
MO JIUCIUTUTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpaTypy ¥ 3HAKOM C JOMONHHUTEIBHON JIUTEPATypoil, pekoMe
«OTIIYHOY HIOBaHHOU MPOTPaMMOM, YMEET CBOOOHO BBIONHATH MPAKTHICCKUAC 3aTaHUsI, TIPE]
YCMOTpEHHBIE ITPOrpaMMOH, CBOOOIHO OIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYaIUsX TIOBBIIICHHO CII0KHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEpaIUsiX, IepeHOCce 3HAHUH U yMEHUil Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPUATHII JOMTYCKAIOTCS 3HAYNTENIBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHUMN, YMEHHI, HABBIKOB TI0 HEKOTOPBIM JUCIUITMHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT MCIBITHIBACT 3HAYUTEIILHBIC 3aTPY/AHECHHS TIPU ONICPUPOBAHU
Y 3HAHMSIMU M YMEHHSIMH [P X MEPEHOCEe HAa HOBBIE CHTYAIIHH.
«HE 3aUTEHO» / V crynenra He ¢hOPMUPOBAHEI UCIUILIMHAPHEIE KOMIICTEHIINH, IIPOSBIISIETCS] HEOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa p » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposIBIIseTCs MOJHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA

5.1 Ilpumepsbl TECTOBBIX 3aJaHUI

5.1 IIpumep TecTOBBIX 3aaHUI
1) Which of the following denote stream classes in C++?

a) i0s

b) fstream
C) ostream
d) All the Above
2) cin in C++ program uses the operator

a) >>
b) <
C) <<
d) >

3) Which of the following denote types of polymorphism in C++?
a) Virtual function

b) Function overloading

¢) Operator Overloading
d) All the Above
4) A condition that must be true on exit from a member function if called as
a) Precondition
b) Post-condition
c) Both Aand B




d) None of the Above

5) In a C++ program each statement is ended with the character

a) .

b) ;

c)*

d):

6) The header file that must be included while using cout function in a C++ program is

a) conio.h

b) math.h

c) iostream.h

d) None of the Above

7) The variable that contains address of another variable is called as

a) Pointer

b) arrays

C) unions

d) None of the Above

8) Which of the following language given below uses the concepts of OOPS?

a) C++

b) C#

c) Java

d) All the Above

9) The output of operation 20%3 is

a) 6

b) 2

c)l

d) 4

10) In Late binding the function calls gets resolved during

a) Compile Time

b) Run Time

c) Both Aand B

d) None of the Above

11) The class that in C++ for file input is

a) ifstream

b) ofstream

c) Both Aand B

d) None of the Above

12) The operator that denotes address of a variable in C++ program is

a)*

b) %

c)$

d) &

13) The notation of ternary operator is

a) &

b) ?:

c)

Kpamkue memoouuecxue ykazanus

[IpoMexyTOUHBII TeCT MPOBOAUTCS B AJIEKTPOHHON (opMe BO BpeMs IOCIEIHEro B
yqe6HOM nepruoac MpPakKTUICCKOTO 3aHATUS. Tect cocroutr u3 20 TECTOBBIX 3a,[[aHI/If/'I. Ha
BBINIOJIHEHHE TecTta oTBoauTcs 20 muHyT. BO BpeMs mnpoBeAeHHs TecTa HCIOJIb30BAHUE
JIMTCPATYPBI U APYTUX I/IH(bOpMaLII/IOHHBIX PECYpPCOB OOIMYCKACTCA TOJIBKO 10 NPCABAPUTCIBHOMY
COTJIaCOBAHMIO C ITPEIOaaBaTCIICM.

Llxana oyenku



OneHka banel Onucanue

5 19-20 IIpoleHT mpaBUIbHBIX 0TBETOB OT 95% 10 100%
4 16-18 IIponent npaBuibHbIX 0TBETOB OT 80 10 94%

3 13-15 ITpoueHT paBUIBHBIX OTBETOB OT 65 10 79%

2 9-12 [IpoleHT MpaBUIBbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3agaHu AJ15 BBINOJHEHNs MPAKTHYECKUX padoT

Tema 1. Co3math CTpyKTypy ¢ uMeHeM time. Tpu ee moiis, UMeromme TUM int, OyayT
Ha3blBaThCs hours, minutes u seconds. Hanucare nmporpamMmy, KoTopasi MPOCUT I0JIb30BaTeNs
BBECTH BpeMs B (popmare yachl, MHHYTHI, CeKyHIblL. lIporpamMmma JOJKHA XpaHUTh BpeMs B
CTPYKTYPHOM ITepeMeHHOM THIIa time U BHIBOJUTH KOJIMYECTBO CEKYH/I B BBEJICHHOM BPEMEHHU.

Tema 2. Co3nate mepeducieHre ¢ UMeHeM pets U 3HaueHusiMu dog, cat, rat, fish, bird.
Co3natb cTpykTypy ¢ uMeHeM animal. Onpenenuts ee mojsi: name Kak MaccuB u3 20 CUMBOJIOB
tuna char, type kak tuna pets u age tumna float, Xpansiue, COOTBETCTBEHHO, UMSI JKUBOTHOTO, €T0
PasHOBUIHOCTH M Bo3pacT. Hamucars nporpammy, KoTopas co3aet 4 rnepeMeHHble THMa animal
U TIPOCUT TI0JIb30BAaTENIsl BBECTH 3HAYCHHUSI PAa3HOBUIHOCTH, IMEHHU M BO3pacTa BceX 4 )KUBOTHBIX.
[IpyyeM pa3HOBUAHOCTH HKHBOTHOI'O BBOJUTCS II0 IE€PBOMY CHUMBOJY, HaOpaHHOMY Ha
KinaBuarype (T.e. ecnu Haxara d, TO B COOTBETCTBYIOIIEe IOJie BBOAWUTCS 3HadeHue dog). B
Ka4yecTBe pe3yJibTaTa IporpaMmma JI0JKHa BbIAATh CIIMCOK BCEX UMEIOIMXCS )KUBOTHBIX CO BCEMU
3HAQ4YECHUSAMU T0JIEH

Tema 3. Co3mate kmacc ¢ uMeHeM Time, cojepxamii Tpu nojs Tuma int,
NpeIHAa3HAYCHHBIX JUIS XPAaHEHHWs 4acoB, MUHYT M ceKyHA. OOMH M3 KOHCTPYKTOPOB Kiacca
JIOJDKEH MHULMAIU3UPOBaTh IOJS HYJIEBBIMM 3HAUYEHUSIMH, a JPYroil — 3aaHHbIM HaboOpoMm
3HayeHnid. Co3gaTth MeETOJ Kilacca, KOTOPBIH OyZeT BBIBOJUTH 3HAYCHHUS IMOJIEH Ha JKpaH, B
dopmare 23:59:59 u meton, ckabIBalONIUI 3HaUeHU ABYX 00beKTOB THIIa Time, mepeaBaeMbIX
eMy B KaduecTBe aprymMeHToB. [IpogeMoncTprpoBats paboTy Kiiacca.

Tema 4. Co3nath kiacc ¢ umeHeM fraction, coneprkaliuii ABa Mosst TUIA int — YUCIUTEINb
U 3HaMEHaTeNlb OOBIKHOBEHHOW IpoOm. KOoHCTpykTOp Kilacca MOKEH WHUIHATH3UPOBATh HX
3aJJaHHBIM HabopoM 3HadeHui. Co3aaTh METO/] Kiacca, KOTOPhIi OyeT BBIBOAUTH AP0oOb HA SKPaH
B opmare X / y, METOJI, CKIIa/IBIBAIOIIUI 1BE pOOH, TepelaHHbIE eMy B IMapaMeTpax U METOJ,
YMHOXAIOUIUH J1Be TpoOH, IepeilaHHble eMy B ITapaMeTpax.

Tewma 5. Onucars kiacce fraction, y KOTOpOTO MOJIS X U 'y 33J]al0T YUCIUTETh U 3HAMEHATEIb
OOBIKHOBEHHOM J1po6u. Ileperpy3uts ais 3TOro Kiacca apupmMeTndeckue ornepanuu CIOKEHHs,
BBIYUTAHUS, yMHOXKEHHSI M ISJICHUS TaK, YTOOBI OHM MOTJIH ONIEPUPOBATH KaK ¢ 00 BEKTaMH KJ1acca,
TaK U C YUCJIaMU (TO €CTh BBIMOIHATH, HAIPUMEP, HE TOJIBKO feiicTBue 3/4 +2/5, Ho u 1/2 + 4 unu
2*5/6). Taxxxe neperpy3uTh onepanuu cpaBHeHus: == u!=. [IpogemoncTprpoBaTh paboTy Kiacca.

Tema 6. Onpenenuth Kjacc vector2 Kak BEKTOpP Ha IUIOCKOCTH C JaHHBIMH X H Y.
Onpenenuts A HEro OINEpalud CJIOXKEHHS, BBIUUTAHUS M CKAISAPHOTO IPOW3BEICHHS,
onpenenuTh (PYHKIUIO MPHUCBAWBAaHUS 3HAYEHUS KOOPJMHATAM BEKTOpa U (YHKLHUIO BBIBOJA
3HaYeHUH Ha KOHCOJb. OnpeenuTh Kiace vector3 Kak BEKTOP B MIPOCTPAHCTBE, MMOPOIUB €ro OT
kiacca vector2. [lepeonpenenuts i Hero ¢GyHKIKU U onepauuu. [IpogeMoHcTprpoBaTh paboTy
KJiacca.

Tema 7. Co3nath abcTpakTHbIM Kkinacc Figure ¢ BUPTyanbHBIMM METOJIaMH BBIYMCICHHS
wioniaan U nepumerpa. Cosnate npousBojHbIe Kiacchl: Rectangle (mpsmoyronsnuk), Circle
(xpyr), Triangle (TpeyrompHuK). OmucaTb B NPOU3BOJHBIX KilaccaX (QYHKUUH BBIYMCIECHUS
nepuMeTpa | TUIOIIAIH, TIPOJIEMOHCTPUPOBATH pab0OTy MEXaHU3Ma BUPTYAIbHBIX (DYHKITHIA.

Tema 8. Co3nath 1mabioH (YHKIUHU, BO3BpAIIAOLIe cpenHee apu(pMETHUYECKOe BCeX
AIIEMEHTOB MaccuBa. ApryMeHTamMu (PyHKLHHU JOJKHBI OBITH UMSI M pa3Mep MaccuBa (TuIa int).
Co3narp mabioH (yHKIMH, BO3BpAIIAIONIEH 3Hau€HHE MaKCHUMAJIBHOTO 3J€MEHTa MacCuBa.
AprymeHnTamMu (QYHKIMH JOJKHBI OBITH UMS U pa3mep MaccuBa (tuma int). Co3marh 1maliaoH
¢byHKIMH, 0OMEHHMBAIOLIEH MECTaMU 3HAYEHUS JIBYX IE€pelaBaeMbIX €il 0 CChUIKE apryMEHTOB.
Coznate mabaoH (YHKIMH, OCYLIECTBISIOMIEH COPTUPOBKY JAHHBIX MaccuBa. ApryMeHTaMH
GyHKIIMM JOJDKHBI OBITh MMsI M pa3Mep MaccuBa (Tuma int). [IpomemoHcTpupoBaTh paboTy



11a0JI0HOB HA JTAHHBIX PA3JIMYHBIX THIIOB, B TOM YMCIIE, HAa JJaHHBIX BHOBbH CO3JaHHOTO Kilacca —
BEKTOP Ha MJIOCKOCTH, ONIPEAEIIUB JJIsl HETO ONEepAIlMy CPABHEHUS.

Kpamkue memoouuecxue ykazanus

Ha BrIimosiHEeHNEe 0THOM TPaKTUYECKON pabOThl OTBOAUTCS HE O0Jiee 0JTHOTO IByX4acOBOTO
3aHATUSA (HE BKIIIOUAs 3aTPaThl BPEMEHH Ha MPOBEACHUE MPOMEKYTOYHOTO TECTA HA MTOCIIETHEM B
y4eOHOM IepHO/Ie MPAKTUIECKOM 3aHATHH ). [Tociie BBIMOMHEHUS KaXI0W MPAKTHIECKOW pabOThI
CTYAEHT JOJKEH MPEACTABUTh OTUYET O €€ BBIIOJHEHHH, a TAKXKE, [0 YKa3aHUSAM NPENOAaBaTEes,
BBITIOJIHATH JIOMOJIHUTEIBHBIE TIPAKTUYCCKUE 3aJIaHUSI TT0 TeME PaOOTHI.

IIxana oyenku

Ornenka Bamier Omnucanne
CTyzeHT IeMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BHIITOJHATH IPaKTHIES
5 73-80 CKHe 3a[JaHusl, IPEeyCMOTPEHHBIE IIPOrpaMMOoii, CBOOOIHO ONepHpyeT MPUOOPETCHHBIMU YMEH

WSIMH, IPUMEHSIET UX B CUTYalUsIX HOBBIIICHHOH CI0XKHOCTH.

CTyJeHT IeMOHCTPHPYET YMEHHUS Ha CPEHEM yPOBHE: OCBOMJI OCHOBHBIC YMEHHMS, HO JIOMyCKa
4 61-72 IOTCSI HE3HAYUTENbHBIC OINOKY, HETOYHOCTH, 3aTPYIHEHUS [IPH aHATUTHYECKHUX OTEpaLUsX, 11
epeHoce YMEHHI Ha HOBBIe, HECTAHJAPTHBIE CUTYAIIHH.

CTyzeHT IeMOHCTPHUPYET YMEHHS M HaBBIKK Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHEIX MEPOIIP
USTUH TOITyCKArOTCS 3HAYUTEINIbHBIE OIIHOKHY, IIPOSBILIETCS OTCYTCTBUE OTACIBHBIX YMEHHH, Ha

3 49-60 o
BBIKOB TI0 JUCIMILUIMHAPHOI KOMIIETCHINH, UCIIBITHIBAIOTCS 3HAYUTEIbHBIC 3aTPYAHEHUS TIPH O
HNEepPUPOBAHUY YMEHHSMH U IIPU UX IEPEeHOCEe HAa HOBBIE CUTYAIHN.

2 33.48 CTyzeHT IeMOHCTPHUPYET YMEHHUS M HaBBIKH Ha yPOBHE HIDKE 0a30BOT0: MPOSBIISETCS HEAOCTAT

OYHOCTh yMeHI/Iﬁ Y HABBIKOB.
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