MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJIPA THOOPMAILIMOHHBIX TEXHOJIOI'M U CUCTEM

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
OBBEKTHO-OPUEHTUPOBAHHOE ITPOTPAMMUWPOBAHUE

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
01.03.04 Ilpuxnannas matrematuka. [{ludpoBas skoHoMuka

I'ox Habopa na OIIOII
2023

dopma 00ydeHuUs
OYHas

Biagusoctok 2026



PabGowass  mporpamma  mucnmmummHbl  (Moayisi)  «OOBEKTHO-OPUEHTHPOBAHHOE
IpOTrpaMMHUPOBaHME» COCTaBIIeHa B cOOTBeTCTBUH ¢ TpeboBanussMu OI'OC BO no HanpasiieHUIO
nonroroBku 01.03.04 Tlpuxmagnas maremaTtnka (yTB. Hpukazom MwuHoOpHayku Poccuu ot
10.01.2018r. Nell) wu TIlopsmkom opraHM3alid © OCYIIECTBIEHUS 00pa3oBaTelIbHON
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakanaBpuaTa, IporpaMMaM CHEIHaJIUTETa, IPOrpaMMaM MarucTparypbl (yTB. IPUKa30M
Muno6pnayku Poccun ot 06.04.2021 r. N245).

CocraBurenb(n):

I'punsax B.M.

VYTBepkIeHa Ha 3acenaHuM Kadeapbl MHOOPMAIMOHHBIX TEXHOJOTHH W CHCTEM OT

28.05.2026 , mpoTtokos Ne 9

COI'JTACOBAHO:
3aBe ni kadeapoii (paspaboTynka AOKYMEHT NOANACAH
Yot q) P (p P ) SJEKTPOHHOMU NMOAITUCBHIO
Kuiixosa E.B. Ceptuduxkar 1575633692
Howmep Tpan3zakimu 0000000000FDOE1D
Brnanenen Kuiixosa E.B.




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

Llenpto m3ydeHHs AMCHUILIMHBI «OOBEKTHO-OPUEHTUPOBAHHOE IIPOrPAMMHUPOBAHUE)
SBIISICTCS TEOpPETHYECKass M MpPaKTUYeCcKas IOATOTOBKA CTYACHTOB B 00JacTu pa3pabOTKH
IPOTPaMMHOTO  OOECIEYEHUSI C HCIIOJIB30BAHUEM OOBEKTHO-OPUEHTUPOBAHHOW  MOJEIH
COBPEMEHHBIX SI3BIKOB TMPOTPAMMHUpPOBAHMA. 3HAHUS, TOJYYCHHBIE B pe3yJbTaTe OCBOCHUS
JMCLUIUIMHBL, TIOMOTYT IIPH pa3pabOTKe CHCTEMHBIX MPOrPAaMMHBIX KOMIIOHEHTOB COBPEMEHHBIX
UH(POPMALIMOHHBIX W PACYETHBIX MPOTPaMM, B IMPOEKTUPOBAHMM U PEATU3AlMH CHUCTEMHBIX
KOMITOHEHTOB OIIEPAI[MOHHBIX CHCTEM B TAaKOH CTETIEHH, YTOOBI CTYICHTHI MOTJIH CAMOCTOSITEIBHO
BBIOMPATH CPECTBA peaTn3allii, HAXOJUTh HEOOXOAMMBbIE IIPOTPAMMHBIE U TEXHOJIOTUYECKUE pe-
IICHUS JJIS1 IPAKTUYECKU BaXKHBIX CHCTEMHBIX U ITPEMETHO-OPUEHTUPOBAHHBIX 33/1a4.

OCHOBHBIE 33/1a4H N3YYEHUS TUCIUILIHHBL:

— IpHOOpETEHNE CTYACHTAaMU 3HAaHHUH O CYIIHOCTH OO BEKTHO-OPUEHTUPOBAHHOTO OIX01a
B IIPOrPaMMHUPOBaHUH;

— O3HAaKOMJICHHE C TEXHOJIOTHSMH CO3[aHUSI HOBBIX THIIOB JIAaHHBIX B PAa3JIMUHBIX S3BIKAX
POTPaMMUPOBAHUS;

— MpHOOpeTeHNe MPAKTHYECKUX HABBIKOB O UCIIOJIB30BAHUIO CPEJICTB IIEPEOTIPEIeIICHHS
orepanuii, 00pabOTKH UCKITFOUCHUH.

[TnanupyembIMH pe3ynbTaTaMi 00Y4eHUs 0 JUCHHUILTHHE (MOJYJIIO), SBISIOTCS 3HAHHUS,
yMEHUSI, HaBBIKU. [lepeueHp MIaHNpyEeMBIX Pe3yJIbTaTOB OOYUEHHS 10 AUCHUILTUHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3yJbTaTaMU OCBOCHHs 0O0pa30BaTEIbHON MNpPOTrpaMMBl,
npezcTaBieH B Tabnuue 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 dopMyIupOBKa pe3ysibTaTa
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 HHPOPMAITMOHHBIX
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 ”HGOPMAIMOHHBIMH
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




(I)Ole/IPOBaHI/le rpamnancxoﬁ MO3UIUU U NTATPUOTU3MA

Pa3zButue naTpuoTrusMa u rpamﬂaﬂcxoﬁ
OTBCTCTBCHHOCTHU

CozunaTenbHblil TPy

OTBETCTBEHHOCTh
JMCUIIMHIPOBaHHOCTh
Tpynonrobue
[TyHKTYanpHOCT
MoOTHBHPOBaHHOCTb
HacroitunBocTs 1 ynopcTso B
JOCTIKSHHUH LICJTH
Llenenomaraaue u

ISy CTPEMIICHHOCTD
BHEMaTenbHOCTD K IeTalsIM
Oco3HaHue [EHHOCTH
npodeccuu

CucteMHOE MBIIICHHE
I'nOKoCTh MBIILICHUS
KpeatuBHOE MblILICHHE
CrocoOHOCTh HAXOUTh,
aHAJIM3UPOBATh U
CTPYKTYpPHPOBATh
HHPOPMALIUIO

[Iupoxwuii kpyrozop
CrpemMIieHHe K TIO3HAHHIO 1
CaMOpPa3BUTHUIO
Camoo0yueHne

(I)OpMI/II)OBaHHe AYXO0BHO-HPABCTBE€HHBLIX HeHHOoCTel

®dopmMupoBaHUE OTBETCTBEHHOTO
OTHOIIEHHS K TPYAY

CozupaTenbHblil TPy

OTBETCTBEHHOCTh
JMcnumImHIPOBaHHOCTh
Tpynomobue
[lynkTyansHOCTB
MoOTHUBUPOBAaHHOCTh
HacToiuuBoCTb U yIOpCTBO B
JIOCTIDKEHUU LeNTN
Llenenomaranue u
LIEJIEyCTPEMIIEHHOCTh
BHuMartensHOCTB K AeTansaM
Oco3HaHne HEHHOCTH
npodeccun

CucteMHOE MBIIIIIEHUE
I'nbxocTh MBIIUICHNS
KpeatnBHOE MbIIUICHHE
CriocoOHOCTh HAXOIUTB,
aHATN3UPOBATh U
CTPYKTYPHUPOBATh
nHPOPMALIUIO

IMupoxuii Kpyrozop
CrpemiieHre K MO3HAHUIO U
CaMOpa3BUTHIO
CamMoo00yJeHune

®opMHpOBaHHe HAYIHO

r0 MHPOBO33pPeHHUs U KYJbTYPbl MbIIJIEHHUS

Pa3zBuTHe 1mo3HaBaTeILHOTO HUHTEpPECA U
CTPEMIJICHUA K 3HAHUAM

CosunaTenbHbIi TPy

BHUMaTENBHOCTH K J€TAISIM
CrnocoOHOCTh HAXOIUTh,
aHaJIM3UPOBATh U
CTPYKTYpHpPOBaTh
nHpopmanuio

(I)OpMI/II)OBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJIbTYPbI 0o0IeHust




JMCIumIMHUpPOBaHHOCTD
dopMupoBaHne KyIbTYPbl TUCHbMEHHOMN . IIyHKTYyaIbHOCTH
PMHP YIBTYP CozupaTenbHblil TPy YHKTY
peun u IeTI0BOTO OOIICHNUS BHUMAaTEIBEHOCTD K IETAISM
Camoo0yueHne

2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

Huctummuaa  «OOBEKTHO-OPUEHTHPOBAHHOE  IPOrPaMMHUPOBAHUE»  OTHOCUTCA K
obs13arenpHOM yacTu brioka 1 Jlucuurmabl (Moayn#) yaeOHOTO TIIaHa.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

OO0vem aucuUIUIMHBL (MOIYJSI) B 3a4eTHBIX EAMHUIAX C YKa3aHHMEM KOJMYecTBa
aKaJIeMUYECKUX YacoOB, BBIJCICHHBIX HAa KOHTAKTHYIO PaboTy ¢ oOydaromumucs (1o BUAaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B TadiuLE 2.

Tabmuna 2 — O6mas TpyI10eMKOCTh UCIHILTUHBI

Tpyno- OO0beM KOHTAKTHOM paboThI (4ac)
€MKOCTb
Cemectp
dopma (0D0) dopma
HasBanue ) Yacrtb Breaynu- CPC )
OIIOT BO o0yue VI WK Kype AynuropHas TopHas aTrec
HUS (3P0, GE) Beero Talunl
0300) o
Jek. | mpak. | Jad. IMA | KCP
01.03.04
Ipuxnagnas (e]0)]0) B1.b 3 3 55 18 36 0 1 0 53 I3
MaTeMaTHKa

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuuniunsl (Moay.as) miss O®O

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYpUPOBAHHOE 110 BUJIaM y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEATENbHOCTH U (hOpMBI
TeKymero KouTpods aiust OPO

Kon pe- Kos-Bo yacoB, 0TBeJIcHHOE Ha Dopma
Ne Ha3zBanue Tembl 3yJbTaTa P
Jlex [pakr JIab CPC TEKyHIEro KOHTPOJIS
00y4eHUs
1 OOBEKTHO-OPHEHTHPOBAHHBII Pl 2 2 0 10 OTYeT O BBHITIOIHEHUN
TIOAXOJ B TPOTPaMMHPOBAHHUH. MIPAaKTHIECKOH paboThI
OTYET O BBITIOJTHEHUN
2 | Kmaccer 1 00BEKTBI. Pl 4 14 0 11 N
NPaKTUYECKOH paboThI
OOBEKTHO-OPHEHTUPOBAHHAS
OTYET O BBITIOJHEHUU
3 | meTomomorus Pl 2 4 0 5 N
NpPaKTUYECKOH paboThI
IIPOrPaMMHPOBAHYIS.
4 HacnenoBanue, 0a30BbIii 1 Pl 2 4 0 5 OTYET O BHITTOJIHCHUH
IPOU3BOAHBIH KJIACCHI. NPaKTUUECKOH pabOoThI
OTYET O BBITIOJHEHUU
5 | dyHKkuMHU U KIIacchl. PJ12, P14 2 4 0 5 o
MIPAKTHIECKOI paboThI
6 [labnoHb! GpyHKIHI 1 P12, 2 4 0 5 OTYET O BBHIMOJHEHUU
KJIaCCOB. PJ13, P14 NPaKTUYECKON pabOoThI
N OTYET O BBIIOJHEHUU
7 | Tlotoxu u (aiissL. P14 2 2 0 4 o
NPaKTUYECKOH pabOoThI




OOBEKTHBIN MMOIXO0 K PLI2, 2 2 0 8 OTYET O BBINOJHECHUN
pazpabotke [10. PJ13, P/14 MPaKTHYECKOI padoThI
Hroro no radauune 18 36 0 53

4.2 Copep:xanue pa3aejoB U TeM JUCHUIIUHBI (Moayas) Aas ODO

Tema 1 Obvexmuo-opueHmuposanuslit NOOX00 8 NPOCPAMMUPOBAHUL.

Conepxxkanne  Tembl:  CymHOCTH ~ OOBEKTHO-OPMEHTHMPOBAHHOTO  MOAXOAa B
nporpammupoBanud. Llukn paspabotku nporpammuoro obOecneuenus (I10), HasHaueHue u
cojepkaHue srtanoB. Ponp aHanmm3a B mporecce pa3pabOTKM HPOTPaMMHOTO OOECIICYEHUSI.
OcHOBHBIE TOHATHST 00BEKTHO-OPHUEHTHPOBAHHOTO aHamu3a. S3bik C++. SI3bIk Java.

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

Buabl camocTosTenbHON MOJITOTOBKM CTYACHTOB IO TEME: IOJrOTOBKA OTYETa I10
MPAKTUYECKON paboTe, MOArOTOBKA K MPOMEKYTOUHOM aTTeCTal|H.

Tema 2 Knaccol u 0bvexmei.

Conepsxanne Tembl: OTHOIIEHUSI, OCHOBHBIEC TUIBI OTHOLIEHUH. S3pik UML. OcHOBHBIE
CpEeICTBa aHaIM3a U MOJICTTUPOBaHUs MpeaMeTHON obnactu B sa3bike UML. Ctatuyeckue qaHHbBIE.
Konctpyxkrop, nectpykrop. Onepaunuu new u delete.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHSATHE.

Bunel camocTosiTeNnbHON MOATOTOBKH CTYIACHTOB MO TeMe: MOJITOTOBKAa OTYeTa IO
MpakTUYecKor paboTe, MOJr0TOBKA K MPOMEKYTOUHON aTTECTAIUH.

Tema 3 Obvexmuo-opuenmupo8antas Memooo02Us RPOCPAMMUPOBAHUS.

Conepxanue TeMbl: T€XHOJIOTUS TPUMEHEHHsSI 00BEKTHO-OPUEHTUPOBAHHBIX S3bIKOB, X
KIaccudukanus u apxutekrypa. [leperpyska onepanwii. [Ipeo6pa3oBanue THIIOB.

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUS, IPAaKTUUECKOE 3aHSATHE.

Bunael camMoCTOSATENBHON IOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA OTYETa IO
IPAKTHYECKON paboTe, MOArOTOBKA K MPOMEKYTOUHOM aTTeCTallUH.

Tema 4 Hacneoosanue, 6a308biii 4 npou3800HbIU KIACCHI.

Conepxxanne Ttembl: Ilpocroe u cioxkHOe HaciaenoBaHue. AOCTpakiUs IaHHBIX,
HaCJIeIOBaHHUE U TTOJIMMOPHHU3M.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHSTHE.

Bunsl camocTosTenbHON MOArOTOBKM CTYJIEHTOB IO TeMe: MOATOTOBKA OTYeTa 110
MPAKTHYECKON paboTe, MOArOTOBKA K MPOMEKYTOUHOM aTTeCTallUH.

Tema 5 @ynkyuu u K1acCCoHL.

Conepxanne  Tembl:  BupryanpHble  ¢yHkuuu.  JpyXecTBEHHblE  (DYHKLUH.
Jpy*xecTBEeHHBIE KIIACCHI.

@®opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMS, TPAKTUUECKOE 3aHATHE.

Bunel camocTOSATENBHON IOATOTOBKM CTYAEHTOB IO TEME: IOJArOTOBKA OTYETa IO
MPaKTHYECKON paboTe, MOArOTOBKA K MPOMEKYTOUHOM aTTeCTallUH.

Tema 6 Lllabnonvl (hynKkyuti u K1aCCO8.
Coneprxanue temsl: [lla6nons! pynkuuit. [Hladaons! kinaccos. Mckirouenus. CTangapTHast
O6ubnoTeKa 1abJIOHOB.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTMH: JIEKIUSA, IPAKTUYECKOE 3aHATHE.

Bunsl camocTOATENbHONM NOAIOTOBKM CTYACHTOB II0 TEME: IMOArOTOBKA OTYETa I10
IPaKTUYECKOH paboTe, HOArOTOBKA K IPOMEKYTOUHON aTTECTALUH.

Tema 7 [lomoxu u ¢haiinol.

Conepxxanne tembl: CrangapTHas OuOIMOTEKa KIACCOB Ui YHPABICHHUS IMOTOKAMHU.
Mertonp! 1 cpecTBa OpraHU3alH U IPOTrPAaMMHUPOBAHUS HHTEpdelica.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIUS, TPAKTUIECKOE 3aHATHE.

Buasl camocTOATENbHON NOATOTOBKM CTYISHTOB IO TeMe: IMOATOTOBKA OTYeTa II0
NpaKTHYECKOI padoTe, MOAr0TOBKA K MPOMEKYTOUHOHN aTTeCTalllu.

Tema 8 Obvexmuwiii n00x00 k paspabomxe 110.

Conmepxanrie Tembl: CTaHIapThl KOAUPOBAHUS W HUX NPOSKIUS HA OOBEKTHO-
OPUCHTHUPOBAaHHYIO MOJeib HporpamMmupoBanus. OObeKTHBIH Toaxon K paspaborke 1O mns
pacrpeielIeHHBIX CHCTEM.

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TeMe, IMPUMEHsSIEMbIe 00pa30BaTEIIbHBIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKOE 3aHATHE.

Buapl camocTOSTENbHON TOATOTOBKH CTYISHTOB IO TEeMe: IOATOTOBKA OTYETa 110
MPAKTHIECKON paboTe, OArOTOBKA K TPOMEKYTOUHOM aTTECTAIIHH.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [JUCHMIUIMHBI H 10
o0ecIeYeHNI0 CaMOCTOSITeJIbHOM padoThI

B xonme wm3ywenus nucuuiuinHbl «OOBEKTHO-OPUEHTHPOBAHHOE MPOrPaMMHPOBAHUEY
CTYAEGHTBl MOTYT TIOCEIlaTh AayJUTOPHbIE 3aHATHS (JEKIUM, TMpaKTHUYECKUe 3aHATHA,
KOHCYJIbTALINH).

Ocoboe MecTo B OBIAJEHMM YacTbl0 T€M JTaHHON JMCUUIUIMHBI MOKET OTBOJAUTHCS
CaMOCTOSITENIbHOM padoTe, MpU 3TOM BO BpeMs ayAUTOPHBIX 3aHATUN MOTYT OBITH PacCCMOTPEHBI
U popaboTaHbl HanboJiee BaKHbIE U TPYAHbBIE BOIPOCHI 110 TOW WIM MHOM TeMe AMCUUIUIMHBL, a
BTOPOCTETIEHHbIE U OoJiee JIETKUe BOMPOCHI, a Takxke Borpocsl, crietnupuynsie ains OITOII, moryt
OBITh U3Y4EHBI CTYJEHTAMH CAMOCTOSITEIBHO.

B coorBercTBUM € y4eOHBIM IIJJAHOM HPOLECC HW3YYEHMS] JTUCLUIUIMHBI MOXKET
IIpelyCMAaTpUBaTh NPOBEACHHUE JIEKLUN, NPAKTUYECKUX 3aHATHM, KOHCYJIbTALMM, a TaKke
CaMOCTOSITENIbHYIO paboTy CTyAeHTOB. OOs3aTeNbHBIM SBJSETCS NPOBEACHUE MPAKTHYECKUX
3aHITHH B CIIEHUAIM3UPOBAHHBIX KOMIIBIOTEPHBIX ayIUTOPUSX, OCHAILIEHHBIX ITOAKIIOYEHHBIMU K
LEHTPaJIbHOMY CEpBEpY TEPMHUHAJIAMH UM EPCOHATLHBIMU KOMITBIOTEPAMH.

B pamkax ofmero oObema 4YacoB, OTBEIEHHBIX JJIs U3YyYEHHs JAUCHUIUIUHBI,
MpelyCMaTPUBAETCSl BBIMOJHEHHE CIEAYIOUMX BHAOB CaMOCTOSTENbHBIX pPadOT CTYIEHTOB:
U3y4eHHEe TEOPETUUECKOro MaTepHaa mpy MOArOTOBKE K 3aIUTE MPAKTHUECKUX paboT, HTOrOBOE
IIOBTOPEHHUE TEOPETUYECKOIO MaTEpHaa.

Jlnst 3aKperuieHusl MaTtepuana U MpuoOpeTeHus] HaBBIKOB CAMOCTOSITEIbHOTO HAIUCAHUS
00BEKTHO-OPUEHTUPOBAHHBIX TPOIPaMM PEKOMEHYETCs BBIMOJIHEHHE CIEIYIOMIMX 3a/1a4:

1. Hamucarp mabnon xiacca ans pabotel ¢ ouepensto FIFO. Onpenenuts GyHKuuu
BKJIIOUEHUSI U MCKIIIOYEHHUsl 3JeMeHTOB. [l00aBUTh MexaHU3M OOpaOOTKH HCKIIOYEHUN IpU
IIPEBBILIEHUH Pa3Mepa OYEPEAH U IIPH HOTIBITKE YIAIUTh JaHHbBIE U3 IIyCTOM 0Uepeu. ITO MOKHO



caenaTh, AOOABUB 3JIEMEHT MAHHBIX — CYETYHK TEKYIIEr0 4YHclia SJIeMEHTOB. VCKitoueHus
TeHEPUPYIOTCS, €CIIM CUETUUK MTPEBBICKI pa3Mep MAacCHBa WJIM €CIM OH cTall MeHblie 0.

2. Omumute knacesl PointXY u PointPolar, 00beKTBI KOTOPBIX 3aJal0T EKAPTOBBI U
MOJIIPHBIE KOOPJAMHATHI TOYKM Ha IUIOCKOCTH. lleperpysure nansi 3THX KIJIACCOB OMNEpaluu
CJIOKCHHSI, BEIUNTAHUS U YMHOXXCHHSI KaK CKIIPHOTO MPOU3BENICHUS, TaK, YTOOBI B HUX MOTJIU
y4acTBOBaTh OOBEKTHI KaK OJHOrO, Tak M oboux kiaccoB. Kpome Ttoro, 3amaiite (yHKIUIO
npeoOpa3oBaHus OJHOTO Kjlacca B APYToH (sl 000X KIaccoB).

3. Ompenenuts kinacce stack, KOTOPBII MO3BOJISET peann30BaTh CTPYKTYPY JaHHBIX THIIA
CTeK JUI XpaHEHHMS WeNbIX uucel. KOHCTpyKTOp Kilacca JOJDKEH COJIEepKaTh Iapamerp,
omnpenensomuii pazmep creka. Onpenenuts s kiacca GyHkiuu pop() (IocraTe U3 CTEKa),
push() (MONOXUTH B CTEK) M OINEPALMIO OIpPENCNICHUs] TEKYIIero pasmepa creka. DyHKIUU
JOJKHBI OCYILECTBIISITH MPOBEPKY Ha BBIXOJA 3a mpeneisl cTeka. Omnpegenuts kiacc fifo,
peaTM3yIONINi CTPYKTYPY JAaHHBIX TUIA OYepedb NI XPAHCHHSI LEIBIX YUCEIl, TIOPOJUB €T0 OT
kiacca stack, 1o6aBuB HykHBIE TTOJISI U TIepeonpenenuB ¢Gyakuun pop(), push() u onpenenenue
TEKYyIIEro pazmepa odepeau. IIponemMoHcTpupoBaTh padory.

4. B mo6oii BU3yalbHOM cpejie co3aaTh kiacc Figure ¢ BUpTyasibHBIM MeTo0M draw(),
OCYIIECTBIISIIOLINM TPOPUCOBKY OOBEKTa Ha BU3yalbHOM KoMmoHeHTe. Co31aTh NMPOU3BOIHBIC
knacceel: Rectangle (mpsimoyrombhuk), Circle (kpyr), Triangle (tpeyronbhuk). Omnwucath B
MPOU3BOIHBIX Kilaccax GyHkmmu draw() s Kaxaoud u3 GUryp, mpoaeMOHCTPUPOBATh PadOTy
MeXaHHU3Ma BUPTYaIbHBIX (YHKITHIA.

JUis ~ BBITOJIHGHUS  MPAKTHYCCKUX  padOT  CTYIEHT JOJDKEH  IPEIBapUTEIHHO
CaMOCTOSITENIbHO OCBOUTH TEOPETUYECKUI MaTeprall COOTBETCTBYIOIIUX TEM.

JucuumnuHa "OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHpOBaHUE" OPHUEHTHPOBAHA HA
M3Yy4EHHE OTHOCUTEIBHO YCTOSBILIEHCS K HACTOAIIEMY BpeMeHHU 00J1acT mporpammupoBanus. [1o
TEMaTUKE JUCHUIUIMHBI  BBIMYIICHO OOJIBIIOC  KOJMYECTBO IEUATHBIX HW3MaHui. B
PEKOMEH/IOBAaHHBIX KHHUTaX COJIEpPXAaTcsi OCHOBHBIE MPUHIUIBI MOCTPOSHUS U HCIOJIB30BaHUs
s3pika C++, TOTOBBIE MOJHOMACIITAOHBIC MPHIIOKEHUS, HEOOJBIINE MPUMEPHI, MOSCHSIOUINE
TEOPHUIO0, U MHOKECTBO IMOJE3HBIX WILIIOCTpauuid. KHUH comepkaT MHOMXECTBO YIPaKHEHHIH,
MO3BOJISFOIINX IIPOBEPUTH 3HAHUS 110 BCEM TEMaM.

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XO0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI K MHBAIMJIOB (110 3asIBJICHUIO O0yYarOIIerocs) Mpe1ocTaBisercs yueoHas
uHpOpMalKs B TOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B IeyaTHOH (hopMe yBeIMUeHHBIM IIPU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTAa; WHAMBHUAYaJIbHbIE  KOHCYJIbTAallMd  C  IPHUBICYCHHEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJIbTAIMM C TPUBJICYEHUEM CYpPAONEPEBOJYMKA; WHIAMBHUIYyaJIbHBIC
3aJlaHusl, KOHCYJIbTALUU U JIp.

- JUTs1 TUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTEIILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
AIIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUs, KOHCYJIbTAllUU U JIp.

6 ®oH OLEHOYHBIX CPEACTB JJIfl POBEIeHUs] TEKYILIEero KOHTPOJISI M MPOMeXKYTOYHOM
arTecTalMy O0YYAKOIMXCH 10 IMCHUIIMHE (MOLYJII0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pgns arrectanuu 0OydarOImUXCs Ha
COOTBETCTBHE WX TMEPCOHAIBHBIX JOCTIKEHUW IUIAHUPYEMBIM pe3yjbTaTaM OOy4YeHHUs IO



JUCHUITIINHE (MOILYJIIO) CO31aHBbI (bOHI[bI OLICHOYHBIX CPCACTB. Tumnosnie KOHTPOJIBHBIC 3aJaHu,
METOAMYECKHE MaTepuabl, ONpPEAENAIONINe IPOLEeNyphl OLCHUBAHUS 3HAHUM, yYMEHUH U
HAaBBIKOB, a4 TAKKC KPUTCPUU U I1OKA3aTCJIN, HCO6XOI[I/IMBI€ JJIA OCHKH 3H3,HI/IfI, yMeHHﬁ, HaBBIKOB
U XapakTepusylolue dTanbl  (OPMUPOBaHMS KOMIETEHIMH B  IpoOLecce  OCBOEHUS
00pa3oBaTeNbHOI porpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecTievyeHne TUCIHUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. 3pikoB, C.B. OOBEKTHO-OPUEHTUPOBAHHOE MPOrPAaMMHPOBAHUE ;| YUYEOHUK U
npakTukyMm 1jst By3oB / C. B. 3pikoB. — 2-¢ u31. — Mocksa : M3gatenscTBo FOpaiit, 2026. —
151 c. — (Bwicmiee obOpaszoBanue). — ISBN 978-5-534-16941-6. — Tekcr : 37€KTpOHHBINA //
O6pazoBarenpHas 1maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/584131 (mara
obpamienusi: 19.05.2026).

2. Ty3oBckuii, A.®. OOBEKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBAHHE : Yy4eOHOE
nocobue st By30B / A. @. Ty3zoBckuii. — Mocksa : M3narensctBo IOpaiit, 2024. — 213 ¢. —
(Beiciiee  obOpazoBanme). — ISBN 978-5-534-16316-2. — Tekctr : DIEKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537332 (mara
obpamenus: 12.03.2025).

7.2 Jlonoanumenshas numepamypa

1. Hapes P. 1O. IIporpammupoBanue Ha si3pike Cu : YueOHOe mocoOue [DIeKTpOHHbIN
pecype] : Cubupckmii ¢denepanpubiii ynuBepcuter , 2014 - 108 - Pexum pocryna:
http://znanium.com/catalog/document?id=262090

2. S3pik C++ 1 OCHOBBI TEXHOJIOTHH OOBEKTHOOPHEHTHPOBAHHOTO IPOTPAMMHUPOBAHHS :
yuebHo-MeTondyeckoe nocooue / cocraButens M. K. UepnbimoB. — Boponex : BI'Y, 2017 —
Yacte 1— 2017. — 64 c. — TeKcT : 2neKTpoHHbIH // JIaHb : 2IeKTPOHHO-OUOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/154784 (nara obpamenus: 25.05.2026). — Pexum nocryma:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

7.3 Pecypcor ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemul (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miathopma "FOPANT"

2. DnextpoHHas Oubnuoreunas cuctema ZNANIUM.COM - Pexum pocryma:
http://znanium.com/

3. DnextpoHHO-OMbMMOTEeyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

5. Ilpesunentckas Oubnumoreka wuMm. b.H.Enpnumna (0a3a [gaHHBIX —pa3iMyuHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

6. Wudopmammonno-cripaBounasi cucrema "KoncympranTt [lmoc" - Pexum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHMYECKOe oO0ecneyeHHe AUCUUIVIMHBI (MOAYJis) W IepeyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX IIPH OCYLIECTBJICHHH 00pa30BaTeJbHOIO
npouecca 1no AUCHUILINHE (MOAYJ/II0), BKJIOYAs NepevyeHb IPOrpaMMHOI0 odecneyeHust

OcHOBHOE 000pYIOBaHUE:




e KoMmnbroTepbl

e [IpoekTop

¢ Dkpan 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 TEXHOJIOTHI U HCIIO
JIb30BaTh UX JUIS PEICHHUs 3a/1a4 1Ip
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: chopMUPOBAHHOM Ha JTaHHOM STarle B Clly4yae, €CJIH HOJTy4eHHbIe
pe3yabTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUama3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS MOJIOKUTEIBHOM OLIEHKHM KOMIIETEHIMsI Ha JAaHHOM JTalle CUYUTaeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-3 «Cnocoben moHUMAaTh TPUHIHITEI pab0Th COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUN M HCIOIB30BATh UX AJIS peIIeHUs 3a/1a4 podecCuOHaTbHON

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 : Ocy1ecTBIsET NOU
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 HHHOPMAaLMOH
HBIX CHCTEM

BJIaieHUs MH(OPMAMOHHBIMU
TEXHOJIOTUSIMU JUUISl BHEAPEHUS
U 9KCIUTyaTalluy HHPOPMAHOH

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

00X TEXHOJIOTHN Pa3pabOTK
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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