MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAIIIN
(henepanpHOE TOCYAPCTBEHHOE OFOPKETHOE 00Pa30BaTEILHOE YUPEHKICHHE
BBICIIIET0 00pa30BaHUs
«TONBATTUHCKMI rOCYTapCTBEHHBIN YHUBEPCUTET

b1.0.26

(UHOEKC OUCYUNAUHDL)

PABOYASA ITPOI'PAMMA JTUCHHUIIJINHBI

O0BbeKTHO-OPHEHTHPOBAHHOE IPOrPAMMHPOBaHHUeE

(HaumeHo8aHUe OUCYUNTUHDL)

0 HAITPABJICHUIO MTOJITOTOBKU
01.03.02 IlpuknanHas MaTeMaTuka ¥ HHQOpMaTHKA

HaIpaBJIeHHOCTh (PO D)
KoMIproTepHbI€ TEXHOJIOTHH U MATEMATUYECKOE MOAECINPOBAHNE

®dopma o0ydeHHUs: OUHAS
I'on mabopa: 2026
O6mras TpymoeMkocTb: 5 3E

Pacnpeue.ﬂelme YacCoB JUCHUIIMHBI IO CEMECTPpaM

CemecTp 3
®opma KOHTpPOJIA | DK3aMeH Hroro

Buna 3ansituii
Jlexuun 16 16
JlaGopaTopHbie
[IpakTuueckue 56 56
PykoBoCTBO: KypcoBbIie paboTHI (poekThl) / PI'P 1 1
[TpoMexyTouHas aTTecTalus 0,35 0,35
KoHTtakTHas pabora 73,35 73,35
CamocrosiTenpHas pabora 71 71
Kontposas 36,65 35,65
Hroro 180 180

OOKYMEHT NOANMCAH
QNEKTPOHHOW NOAMUCHIO

CepTucpukat: 0142DCIF0055B3D1934B6831AA3A12CC5D
Bnageneu: MNywwuHa Okcana MuxaiinosHa
[feiictButenen: ¢ 11.09.2025 go 11.09.2026




PaGouyro mporpammy cOCTaBHII:
JOTICHT MHCTUTYTa U(PPOBBIX TEXHOJIOTHH, KaH. TexH. HayK AnukuHa O.B.

(Oondcnocmy, yuenoe 3eanue, cmenenv, Pamuaus 1.0.)

PeniensupoBanue padbodeil mporpaMMbl TUCHUTUIIMHBL:

OtcyrcTBYyeT

Penensenr

(OondcHocmy, yuenoe 3eatue, cmenens, Pamunus 1.0.)

Pabouas nmporpamma qucHMIUIMHBI cocTaBieHa Ha ocHoBaHuU PI'OC BO u yuebHOro niana
HaIpaBJICHUS TIOATOTOBKH
01.03.02 IlpuknagHas MaTeMaTuKa U MHQOpMaTHKa

Cpoxk aeiicTBusi padoueii nporpaMMbl JUCHMILIHHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3aceganuu MHCTUTYTa HUPPOBBIX TEXHOJIOTUN

(mpotokoin 3acenanusi Ne 1 ot «05» centsops 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

Lenb ocBOEHMS AUCHMIUIMHBI — (DOPMUpPOBAHHME 3HAHMM O 0a30BBIX MOHATHUAX OOBEKTHO-
OpUEHTUPOBAHHOM MapaJurMbl pa3pabOTKU MPOTPAMMHOIO OOecredeHHs] U HaBBIKOB CO3JaHUS
00BEKTHO-OPUEHTHPOBAHHBIX IIPOTPAMM.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOGHHHM KOTOpPBIX OaszupyeTcs JAaHHas IUCLUIUIMHA:
ANTOPUTMBI B CTPYKTYPHI JaHHBIX.

,ZII/ICHI/IHJ'II/IHBI " MpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCIMITIINHBI HCO6XO)II/IMO KakKk
NpCaAUICCTBYIOMICC: HpOTpaMMPIpOBaHI/Ie Ha A3bIKaX BBICOKOTO YPOBHA.

3. [lnanupyemMble pe3yJbTaTbl 00y4eHHs

®opmupyembie U
KOHTPOJIMpYyeMble
KOMIIeTeHIHH

(kK011 1 HAMMEHOBaHUE)

HNHaukaTopbl 10CTHKEHUS
KOMIIeTeH U
(Ko 1 HaMMEHOBAHHE)

IiiaHupyemble pe3ybTaThl
o0yueHust

[IK -5. Crioco6eH oCyIIecTBIsITh
BBIOOD sI3bIKa MPOTPAMMUPOBAHHUS
1 MOJIEIMPOBATH PEIIEHNE IS
peanu3anuy NporpaMMHOTO
obecrnieueHuUs

[1K-5.1. 3HaeT npuHIMTBI BEIOOpA
SI3bIKA IPOrPaMMUPOBAHHUS U
MOJEJINPOBAHUS PEICHUN 1S
peanuzanuy NporpaMMHOTro
obecrieueHus

3HaTh: NOHATHE AJITOPUTMA, €rO
OCHOBHBIE BU/IBI U ()OPMBI 3aITUCH,
TapaJurMbl IIPOTPaMMHUPOBAHIS
YMeTb: pa3pabaTriBaTh
MIPOTpaMMBbl Ha OCHOBE
MIOCTPOEHHOTO aJITOPUTMA
Braaners: TexHomoruei
pa3paboTKH IMporpaMM Ha sI3bIKEe
IPOTPaMMUPOBAHUS

IIK-5.2. YMeeT ucnons30BaTh
3HAHWS 110 BEIOOPY SI3BIKA
MIPOTPaAaMMHUPOBAHUS U
MOJICJIMPOBAHHIO PEIICHUH JIs
peanu3auy IporpaMMHOTO
obecneueHus

3HaTh: HHCTPYMEHTAIBHBIE CPE/IbI
1T pa3pabOTKU IPOrpamm,
MIPUTOTHBIX JUIS TPAKTHUECKOTO
[IPUMEHEHUS

VYMets: pazpabaTeiBaTh
MPOTrPaMMBbl, IPUTOJHBIE IS
MPAKTHYECKOTO MTPUMEHEHUS
Brnaners: HaBbIKaMHU KOAUPOBAHUS
Ha SI3bIKE POrPaMMUPOBAHUS

I1K-5.3. Birageer HaBbIKaMU
BBIOOpA s3bIKA
MPOTPaMMHUPOBAHUS U
MOJICIMPOBAHMS PEIICHHUH IS
peanu3alyy nporpaMMHOTO
obecneueHus

3HaTh: CIIOCOOBI 3aITHCH
AITOPUTMOB, MTPaBHJIA
KOJMPOBAHHUS Ha SI3bIKE
NIPOrpaMMUPOBAHUS

YMeTh: pa3pabaTeBaTh
AITOPUTMBI M PEATU30BBIBATH UX
Ha S3BbIKE MPOrPaMMUPOBAHUS
BJ'IaI[eTI): HaBbIKaMH KOAWPOBAHUA
Ha SI3bIKE MPOrPaMMUPOBAHHS




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

DopMbI TEKYLLET0

Bun . KOHTPOJIs
Monyab . HaumMeHoBaHue TeM 3aHATHH Oo0beMm,
(pazaen) y4eOHoit (yueGHoii paGoThI) Cemectp u. banasl | UaTepakTus, 4. | (HaMMeHOBaHHUe
padoTbi OLIEHOYHOI'0
cpeacTBa)
Monaynsl. |Jlek. 1 Tema 1. Teopernueckue ocaoBsl OOIT 1 3 2 - - Tecrosbie 3ananus 1 - 110
Jlek. 2 Tema 2. CpeactBa pa3pabOTKH KJIACCOB 3 2 - - OTH4eTEI MO MPaKTHIECKHM
Ip 1 ITP1. ITpoekTrpoBaHue Ki1accos | 3 2 - - 1;260”1“ 1-2
ypcoBasi paboTa

IIp 2 I1P1. IIpoekTHpoBaHKE KJIACCOB 2 3 2 - -

IIp 3 [1P1. IIpoekTHpoBaHKE KIIACCOB 3 3 2 7 -

IIp 4 [1P2. Peanu3anus kiaccos 1 3 2 - -

IIp 5 I1P2. Peanu3amnus kiaccos 2 3 2 - -

Ilp 6 ITP2. Peanu3zanus kiaaccos 3 3 2 7 -

Cp PaboTa ¢ oHTaifH-KOHTEHTOM. 3 31 10 - TectupoBanue ais
CaMOKOHTPOJIS T10 BJT
yaeOHUKY Ha
rmaTdopme
«Pocaucrant

Monayns2. |Jlek. 3 Tema 3. Kitaccel 1 00BEKTEI 3 2 - - Tecrosble 3ananns 111 -

JIek. 4 Tema 4. OTHOIICHHS MEXKIY KJIaccaMHt 3 2 - - 459

JIek. 5 Tema 5. Mepapxuu KJ1accoB 3 2 - - ;21:1}; H;_?g AicTHHeCkiM

Jlek. 6 Tewma 6. I11aGI0HBI KJTACCOB 3 2 - - Kypcosast paGoTa

Jlek. 7 Tema 7. O6pab0OTKA HCKIIFOYNUTEIBHBIX 3 2 - -

Jlek. 8 Tema 8. O0paboTKa CTPOK 3 2 - -

IIp 7 I1P3. KOHCTPYKTOPHI M AeCTPYKTOPHI 1 3 2 - -

IIp 8 ITP3. KOHCTPYKTOPHI U JECTPYKTOPHI 3 3 2 7

IIp 9 [1P4. Ileperpy3ka onepanuii 1 3 2 - -

IIp 10 [1P4. Ileperpy3ka onepamuii 2 3 2 7 -

IIp 11 ITP5. TIpoctoe HacnenoBanue 1 3 2 - -

ITp 12 ITPS. IIpocroe HacnenoBanue 2 3 2 7 -




DopMbI TEKYLLET0

Bun . KOHTPOJIs
Monyab . HauMeHoBaHue TeM 3aHATHH Oo0beMm,
y4eOHoit N Cemectp banasl | UaTepakTus, 4. | (HaMMeHOBaHHUe
(pa3nei) (y4eOHOI1 padoTHI) q,
padoTbi OLIEHOYHOT'0
cpeacTsa)

Ip 13 I1P6. MHOxecTBEHHOE HaclienoBanue 1 3 2 - -

Ilp 14 [1P6. MHOecTBEHHOE HacJieoBaHue 2 3 2 - -

Ilp 15 ITP6. MHO>KECTBEHHOE Hacje10BaHueE 3 3 2 7 -

IIp 16 I1P7. IlpuMeHeHMe Ia0JIOHOB KiIaccoB 1 3 2 - -

IIp 17 [1P7. IlppMeHeHne a0JIOHOB KJIacCoB 2 3 2 - -

IIp 18 [TP7. ITpumeHeHue 1mabJIOHOB KJIaccoB 3 3 2 7

IIp 19 ITP8. O6paboTka UCKIIIOUCHUH 1 3 2 - -

ITp 20 IT1P8. O0paboTKa MCKIIFOYEHHUH 2 3 2 - -

IIp 21 ITP8. O0paboTKa HCKIIFOYEHUH 3 3 2 - -

IIp 22 ITP8. O0paboTka UCKIIIOYCHUM 4 3 2 7

IIp 23 ITP9. Ob6paboTtka cTtpok Ha C++ 1 3 2 - -

IIp 24 ITP9. Ob6padotka cTtpok Ha C++ 2 3 2 -

IIp 25 ITP9. O6padotka cTpok Ha C++ 3 3 2 7

IIp 26 ITP10. STL KoHreliHeps! 1 anroputMsl 1 3 2 - -

IIp 27 ITP10. STL KoHTeliHeps! ¥ anropuTMbl 2 3 2 - -

ITp 28 [TP10. STL KonteitHepsl u anroputmsi 3 3 2 7

Cp Pabora ¢ OHIaHH-KOHTEHTOM. 3 40 10 - TectupoBanue s
CaMOKOHTPOJIS 110 T
y4eOHUKY Ha
riatdopme
«PocmucranT

KP Kypcosas pabota 3 1 - -

ITcmn 3 - 10 -

ImA IIpoMexyTouHas aTTecTanus 3 0,35 -




DopMbI TEKYLLET0

Bun N KOHTPOJIA
Monyab . HauMeHoBaHue TeM 3aHATHH Oo0beMm,
y4eOHoit N Cemectp banasl | UaTepakTus, 4. | (HaMMeHOBaHHUe
(pa3nei) PaGoThI (y4eOHOI1 padoTHI) q, OLEHOMHOIO
cpeacTsa)
KonTpoan DK3aMeH 3 35,65 100 - WToroBklii TecT
Hroro:; 180

Cxema pacueta UTOroBoro 0ajjia

Texynuit peWTHHr + Pe3ynbrat HTOroBOro TecTa u Bee JEIUTCS Ha 2




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH
B pamMkax y4eGHOTO Kypca MperyCMOTPEHBI CIIeAYIoIre 00pa3oBaTeIbHbIC TEXHOIOTHH:

e TEXHOJOTUU TPATUIMOHHOTO OOyueHuss B (Qopme JIeKIHH, MNpaKkTHYeCKUX paboT u
CaMOCTOSITENIbHON pabOThl 00yUarOIIUXCS.

e TEXHOJIOTHSI TPOEKTHOTO OOYYEHMS: peaju3alys M 3alliTa OTYETOB I10 NPAKTHUIECKUM
paboTaM, BHIIIOJIHEHUE U 3aLIUTa KypCOBO paboTHI.

TexHONOrMM TPAAULIMOHHOTO OOyuYeHHMs - OpraHu3alnus y4yeOHOro mpolecca B BY3E,
OCHOBaHHas Ha JIGKIMOHHBIX M MpakTHUecKuX Qopmax oOy4deHHs: OOBSCHUTEIHHO-
WIIIOCTpaTUBHOE 0OyueHue. JlaHHas TEXHOJIOTUsl IPUMEHSIETCSl BO BCEX MOJYJISX Kypca.

TexHONOrusT MHTEPAaKTUBHOIO OOyudeHHMsl - oOpraHu3anus ydyeOHOro mpolecca, KoTopas
npearnonaraeT MakCUMalIbHYI0 aKTHUBHOCTh O0Oy4aroIIuxcs B mpouecce (popMUPOBaHUS KITIOUEBBIX
KomrereHIMH. Ha mpakTudeckoM 3aHATUM 00yYaroliuecs: MPeJCTaBISIOT PE3ybTaT BBINOJIHEHHS
3aJJaHHOM palbOTHI.

6. Meroauyeckue yKa3aHus M0 OCBOEHHUIO U CIIUTIIIMHbBI

6.1. PekoMeHaanum 1o moJAroToBKe K NPaAKTHYECKUM 3aHATUAM

OOyuaromumcs cienyer:

. JI0 OYEePeTHOTO MPAKTUYECKOTO 3aHATHUS IO PEKOMEHJOBAaHHBIM JIUTEPATypPHBIM
MCTOYHUKAM IpopadOTaTh TEOPETUUECKUIM MaTepHall, COOTBETCTBYIOILIEH TEMBI 3aHATHS;

. IIPU TOJTOTOBKE K MPAKTHUECKUM 3aHATHUSM cJieyeT 0043aTebHO UCMOIb30BaTh HE
TOJIBKO JICKIMH, YYEOHYIO TUTEPaTypy, HO U APYTHE UCTOYHUKH;

. B Hayaje 3aHATHI 3aJaTh NPENoAaBaTesl0 BOMPOCH MO MaTepHally, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IIOHUMAaHUM W OCBOCHMM NpPU PELIEHUM 3a1ad, 3aJaHHBIX JUId
CaMOCTOSITENILHOTO PElICHHUS;

. Ha 3aHATUU JIOBOJAWUTH KXY 33Jady JI0 OKOHYATEIbHOIO  PEIICHHS,
JEMOHCTPUPOBaTh MOHMMAHHWE TIPOBEJECHHBIX pacueToB (aHANW30B, CHUTyalui), B cily4yae
3aTpyAHEHUI 00pamaThCs K MPerno1aBaTelio.

Jis Toro 4ToObl MpPaKTUYECKUE 3aHATUS MPUHOCHIN MaKCUMaJIbHYIO IMOJIb3Y, HEOOXOIMMO
IIOMHHUTb, YTO YNPAXHEHHE M PEIICHUE 3aJay IMPOBOJATCS 0 PACCMOTPEHHOMY Ha JIEKLUAX
MaTepuady U CBSI3aHbl, KaK MPaBUIIO, C JETAbHBIM Pa300poM OTAEIbHBIX BOIPOCOB JIEKIIMOHHOTO
kypca. Cienyer MNOAYEpPKHYTb, YTO TOJIBKO IIOCJIE€ YCBOEHMS JIEKI[MOHHOTO MaTepuaiga cC
OTIPEICTICHHON TOYKH 3peHUs (a2 UMEHHO C TOH, C KOTOPOH OH HM3Jaraercsl Ha JICKIIUAX) OH OyIeT
3aKpEIUIATHCS 00YyYaIOUIMMCs Ha MIPAKTHUECKUX 3aHATHIX KaK B pe3ysbTaTe 00CYKICHUS U aHaIM3a
JICKIIMOHHOTO MaTepuala, TaKk U C MOMOIIBI0 pelIeHnus MpoOJeMHBIX cUTyalul, 3agad. [Ipu atux
YCIOBHAX 0OY4YaIOUIMICS HE TOJBKO XOPOIIO YCBOUT MaTepual, HO U HAYYUTCS IPUMEHSTH €ro Ha
MPaKTHKE, a TaK)Ke IMOJYYHUT JOMOJHUTENbHBIM CTUMYJ (M 3TO OYEHb Ba)XHO) JUIsl aKTHBHOMN
IPOPabOTKH JIEKIUH.

[Ipy caMOCTOSATENHHOM pELICHUH 33/a4 HYXKHO OOOCHOBBIBATH KaXKIBIM ATal pEIICHUs,
UCXONl M3 TEOPETUYECKHX IMOJIOKEHUH Kypca. Ecnmu oOydarommxcsi BUIUT HECKOJIBKO ITyTel
pereHus mpoOeMsbl (3a7a4r), TO HY)KHO CPaBHUTh WX M BBIOPATh CaMblid paliioHa bHBIN. [lome3Ho
JI0O Hayajla BBIUYMCIICHUH COCTaBUTb KpaTKWW IUTaH pemeHus npobiemsl (3amaun). Perienue
MpoOJIEMHBIX 3a/lad WM MPUMEPOB CIEIyeT H3JaraThb MOAPOOHO, BBIUMCICHMS pacrojiaratb B
CTPOTOM TIOpSAKE, OTHENSAsl BCIOMOIATElIbHBIE BBIYUCICHHS OT OCHOBHBIX. Pemenus npu
HEO0OXOJUMOCTH HY>KHO COIPOBOXKIaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTexkaMl U PUCYHKAMH.

Crnenyer NMOMHMTH, YTO peEIICHHE KaXKI0W Y4eOHOW 3ajauyd JIOJDKHO JTOBOAMTHCS [0
OKOHYATEJILHOTO JIOTHYECKOTr0 OTBETA, KOTOPOTO TPeOyeT yCIOBHE, U IO BO3MOXKHOCTHU C BBHIBOJIOM.
[Tonmy4yeHHBIH OTBET CleAyeT MPOBEPUTH CIIOCOOaMU, BBITEKAIOIIMMHU U3 CyIIECTBA JaHHOM 3aJauu.
[Tone3no Ttaxke (eciu BO3MOXKHO) pelIaTh HECKOJbKMMHU CHOCO0aMU M CPaBHUTH IOTY4YEHHbBIE
pe3ynbTaTel. PenieHue 3ajad JaHHOTO THIA HYKHO IPOJOJDKATh O INMPHOOPETEHUs TBEPIBIX
HABBIKOB B X PELLICHUHU.



6.2. PexoMeH1anMu 10 BBINOJIHEHHIO KYPCOBOMH padoThI

KypcoBast paboTa ciayXuT Ui yriayOJEHHOTO W3ydYeHHs MPOWUICHHOTO MaTepuana W JJis
MOJY4YeHHUsST HOBBIX 3HAHWH, YMEHMH W HABBIKOB, HEOOXOJMMBIX M  JalbHeHIen
npodeccuoHaNbHOM e TEIbHOCTH.

Br160p TeMbl KypcoBoit pabOThI TPOUCXOIUT 00YUAIOIIKUMCS 10 COTJIACOBAHUIO C HAYYHBIM
PYKOBOIUTENEM W3 TPEVIOKEHHOTO TepedHss TeM. [Ipu HaiuyuM YHUKaIBHOW TEMBI Yy
o0yyaroIerocsi Ho0X0MMO COTIIaCOBATh TEMY C PYKOBOJUTEIIEM.

[Tocne BbIOOpa TeMbl OOydalOLIMICS 3amlojHSAET 3aJaHUe Ha KypcoByl0 paloTy,
COTJIaCOBBIBA€T M TOAINHUCHIBAET €ro y HayyHoro pykooaurtens. Ilpu paspaboTke 3amaHus Ha
KypCOBYIO paboTy PeKOMEHIyeTCsl UCTIOIh30BaTh METOAMKY Pa3padOTKU TEXHUYECKOTO 3a/IaHUs Ha
pa3paboTKy UH(OPMAIIMOHHON CUCTEMBI.

[Tocne yTBepkIeHHS 3aJaHUsT PEKOMEHIYETCs pa3padoTaTh IUIAH-TIPOCIEKT KYPCOBOM
paloThI U1 yTOUHEHHs BOIPOCOB, HEOOXOMMBIX JJIsl OCBEIIEHUS B paboTe.

B mpomeccel  BBIOMHEHWS  3aJlaHUSl  PEKOMEHIYETCS  COTJIAaCOBBIBATH  pPa3JIelibl
MOSCHUTENPHON 3allUCKU C HAayYyHbIM pYKOBOJIUTENEM, IPU 3TOM HEOOXOAMMO OOpaTUThH
MPUCTAIFHOC BHUMaHHE Ha BBIMOJHEHHE TPEOOBaHUI K O(OPMIICHHIO MOSCHUTEIFHON 3aITUCKU H
OPUTMHAJIBHOCTH TEKCTa (AHTUILIArHAT).

6.2. PekoMeHaauuM 1O MOATOTOBKE K IK3aMeHY

[TonroToBka K 9K3aMeHy CIIOCOOCTBYET 3aKpEIJICHUIO, YTIIyOJeHHIO U 0000IIEHUIO 3HaHUH,
MOJTy4aeMbIX, B Mpoliecce 00ydeHus, a TaKkke MPUMEHEHHIO UX K PEIICHHUIO MPAKTHYECKUX 3ajad.
['oTOBsICH K 3aueTy, OOydYarouIuiicss TUKBUAMPYET UMEIOIIUEcs MpoOesbl B 3HAHUAX, YIIyOJseT,
CHCTEMATH3HPYET W YIOPSIOYMBACT CBOM 3HaHWsA. Ha 3auere oOydaromuiics JeMOHCTPHUPYET TO,
YTO OH NMPHOOpeEI B Ipoliecce 00ydeHus 0 yueOHOM AUCHUTUINHE.

Heo0xonmumo opueHTHPOBaTh 00yJaIOMIUXCS HA CHCTEMAaTHUECKYIO TIOATOTOBKY K 3aHSTHIM
B TEYCHHE CEMECTpa, YTO IIO3BOJUT HCIOJIb30BaTh BpEMs HK3aMEHAIIMOHHOM CecCHM s
CUCTEMATU3ALNH 3HAHUH.



7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Koa xoHTpOIMpyeMoii KOMIeTeHIIUH HanmeHoBaHue
P (UJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
I1K-5 TecroBbie 3aganus 1 - 459

Bomnpocsl k 3x3ameny 1 — 80
OTueTsl O npakTHUecKkuM padotam 1-10
Kypcosas pabora

7.2. TunoBblie 3alaHusl WJINK UHBIC MaTEpUaJibl, H606X0)]I/[Mble AJIA TEKYIIEro KOHTPOJIsA

7.2.1. TunoBbIe TECTOBbIE MATEPHAJIBI

(HaumeHosanue oyeHouHo20 cpedcmsa)

1. K ctunsim (mapagurmMaM) IporpaMMUpPOBaHUSI OTHOCST:
O 00beKTHO-OpUEHTUPOBAHHBIN

O npouenypHbIil (MMIIEpaTHBHBI)

O serBstmmiics

O mHOTOMOTOYHBIH

2. OCHOBHBIM IIPEUMYIIECTBOM 00BEKTHO-OPUEHTHPOBAHHOIO IIPOTPaMMUPOBAHUS TIEpe]
UMIIEpaTUBHBIM SBIISIETCS

O COKpalICHUE KOJMYECTBA MEKMO/IYJIbHBIX BBI30BOB U YMEHBIIICHUE 00hEMOB HHPOPMAIINH,
repesaBaeMor MEXTy MOIYJIIMU
OTKa3 OT yKazareyeun
HCIIOJIb30BaHUE CTICIIMATBLHBIX OUOIHOTEK
MOBBIIIICHHBIC TPEOOBAHUS K aINMAaPaTHOMY 00ECIICUYCHHIO

3. K npunuunam OOII otHOCST

O uepapxus

O uakancyasms

O nuramMuveckoe pacrpeeseHne maMsaTH
O nepeonpenenenue MeTo10B

4. Mexny KJIaccaMH CYIIECTBYIOT CJICIYIOUIHE OTHOIICHHUS
O o6o61meHne (HacIeq0BaHUE)

O saBucumocTh

O uepapxus

O Bnoxenwue

Otnomenne «Is-Ay» peannsyercs ¢ TOMOIIBIO
HaCJIeTOBaHUs

5

¢

O peanu3aluu
O accolHMaIiu
¢

3aBHCHUMOCTH



6. VYKaxuTe KOPPEeKTHOE OOBbSBIECHUE KiIacca
object A {intx; };
public class A { }
o class A {intx; };
o classB {}

B omnpenenennu kiacca wieHsI Kjlacca ¢ KIFOYEBBIM CIIOBOM private JOCTYITHBI
METO/IaM 3TOro Kjacca
B CIIy4ae, €CJIM U3BECTEH MapoJb
0001 (QyHKIMHU IPOrpaMMBbl

O 0O 0 0 =

TOJIBKO OTKPBITBIM YJICHAM KJiacCca

B onpenenenun kiiacca 4ieHsl Kjacca ¢ KJIIOYEBBIM CJI0BOM public JOCTYNHBI
TOJBKO OTKPBHITHIM WIEHAM Kjlacca
METOJIaM 3TOTo KJjlacca
0001 QYHKIUU TPOTpaMMBI

O 0O O O o

B CJIy4ac, €CJIM U3BCCTCH I1apOJib

7.2.2. IIpuMep NpaKTHYIECKOH PAa0OThHI

IIpakTHyeckas padora 1. [IpoekTrpoBaHue KI1accoB.
Leanb padoThI: 03HAKOMJICHHUE C TIPOIIECCOM KJIacCU(UKAIIMKM HA MTPUMEPE MOJCIUPOBAHHSI
KJIACCOB MPEJIMETHOM 00JIaCTH.
3aganme.
e [lepeuncnuTh HECKOIBKO OJHOTUITHBIX OOBEKTOB U KOHKPETHBIC 3HAYCHHSI UX CBOMCTB.
e BrigenuTh KIacChl U3 TPYIIBI OJTHOTHITHBIX 00BEKTOB.
e Paspabotarp mmarpammy kinaccoB (Class diagram) st oToOpaykKeHHsS IaHHBIX U WX
B3aHMOCBSI3€I;
e (CoOCTaBHUTh OTYET, KOTOPBIM BKJIIOYAECT:

- TUTYJIbHBIN JIUCT;

- 3aJlaHUE;

- nuarpammy kiaccoB B HoTauuu UML, onrcanne OTHOMIEHUM MEXAY KIacCaMH;
- BBIBOJIBI.

TpeGoBanus:

e [JHe menee 5 kiaccoB

e [|/He menee 7 00bEKTOB KaXA0T0 Kiacca.

e [He meHee 3 CBOWCTB JJIs1 KaXKJOr0 Kjacca.

e [He menee 3 onepanuii 1151 KaXKI0T0 Kiacca.

e [|lImeHa KIaccoB — CyIIECTBUTENbHBIE.
IIpenmeTHasi o0J1acTh

Bapwuant 1. 3npaBooxpaHeHue.

Bapuant 2. 3amura dyenoBeka OT BO3JACHCTBHS OKpY Karollen cpenbl. be3onacHocTh.

BapuanTt 3. MeTpoJsiorust u usmMepeHus.

Bapuant 4. MamuHocTpoeHue.

Bapuanr 5. DnexrpoHuxka.



Bapuant 6. TenekommyHukanuu. Ayino- U BUACOTEXHUKA.
Bapuant 7. MndopManiioHHbIe TEXHOIOTHH.

Bapuant 8. Oducnoe o6opynoBanue.

Bapuant 9. TexHosorust noxy4eHus: H300paxeHuu.
Bapuant 10. JlopokHO-TpaHCIIOpTHAsI TEXHUKA.

TpeboBanusi k odpopmiIeHHIO
Otder mOIDKEH CcoJepkaTh MOApOOHOe omucaHwe (BKIOYas wurocTpamuu). OT4eér 1o
MPAKTUYECKOMY 3aHITHIO BBIIIOJIHAETCS Ha cTpaHuIax ¢popmara A4 B 3I€KTPOHHOM BHUJIE.
[Tpu odopmieHnn 0TYETa UCTIONB3YETCSl CKBO3HAS HyMepalus CTPaHUI], CYMTAsT THTYJIbHBINA
JUCT TepBO cTpaHuleil. Homep cTpaHuIsl Ha TUTYJIBHOM JIUCTE HE cTaBUTCA. Homepa cTpaHHIIbI
CTaBSITCS 110 LICHTPY BBEPXY.
[Tpu odopmneHnn oTuéra coONMIOAATH CIeayIONIe TPeOOBaHUS:
e Jlnis 3ar0I0BKOB: TTOJTYKUPHBINA MPUQT, 14 0T, HIEHTPUPOBAHHBIM.
e ][5t OCHOBHOTO TEKCTa: HEXKUPHBIN MPU(T, 14 NT, BEIpaBHUBAHUE TIO ITUPUHE.
e Bo Bcex cimyuasx Tun mpudTa — Times New Roman, orctyn a63ama 1.25 cM, Moy TOpHBINA
MEXIyCTPOUHBI UHTEPBAI.
e Ilona: neBoe — 2 cM, paBo€, BEpXHEE U HUXKHEE — 1 cM.

IIpoueaypa oueHuBaHus
OrneHka BBIMOTHEHHON MPAKTUYECKOM pabOThI MPOBOAUTCS O CAEAYIOIIUM KPUTEPHUSIM:
1. Hanugue Bceii cymecTBeHHOM HH(OpMALIUU TI0 paboTe
TO4YHOCTP M NOJIHOTA NPEIOCTABISIEMBIX CBEACHUI
HenpoTnBopeunBOCTh MPUBOAUMON HHPOPMALIUU
[TpaBUIIBHOCTH MHTEPIPETAINI U BEIBOJIOB, KOTOPBIE CIETaHbI IO pe3yJbTaTaM paboThI
CreneHp AOCTHKEHNS 00y4arOIUMCS TOCTABJIEHHON LIENH
O060CHOBaHHOCTH TIPUMEHSEMOTO PEIICHHUS
['pamMOTHOCTH (comepIkaTeabHast) UCIOIb3YEeMbIX (hOPMYITHPOBOK

Nowkwbd

Kpurepun onenkmu:
- OLIGHKA «3aUTEHO» BBICTABIsIETCSA 00yUaroIeMycs, ecliu
® [IPOAEMOHCTPHUPOBaHA pabOTa MPOrpaMMmBbl;
® [IPEJOCTaBJIE€H OTYET O BBINOJHEHUU DPAOOTHL, O(POPMIICHHBI B COOTBETCTBHU C
YCTaHOBJICHHBIMH TPEOOBAHUSAMU;
® [Ipy 3aIIMTE OTYETa NPOJEMOHCTPUPOBAHBI BCECTOPOHHHUE, CUCTEMATHU3UPOBAHHBIC,
r1yOOKHEe 3HaHUS Y4eOHON MPOrpaMMbl AUCHUILIMHBI U YMEHHE YBEPEHHO MPUMEHSTh
UX Ha TpaKTHUKE IpPHU PEIIeHWH KOHKPETHBIX 3ajady, CBOOOJHOE M MpPaBUIbHOE
000OCHOBaHME TMPUHATBHIX PpELICHUM, [OHUMAaHWE M YMEHHE OOBACHUTH KOJ
IIPOrpPaMMBl;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS] 00yJaromeMycsi, €Ciiu
® [POJIEMOHCTPUPOBaHA paboTa MPOrpaMMbl, HE COOTBETCTBYIOIIEH 3aJaHHIO;
e HE NPEeAOCTaBIEH OTYET O BHINOJIHEHUH PabOThl, OPOPMIICHHBIH B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH;
e [Ipu 3allUTe OT4YeTa HE MPOJEMOHCTPUPOBAHBl 3HAHUSA Y4YE€OHONW MpPOrpamMMmbl
JTUCLUIUIAHBL, He HAOJI0AaeTCs MOHMMaHue KoJia MPOrpaMMBl;

KpuTtepuu oieHKH 32 OTYETHI IO MPAKTUIECKUM paboTam:

®opMBbI TEKy11ero Kputepun u HOpMBbI OLlEHKHU
KOHTPOJIA




Otuer no | 7 0aJu10B — 3a1aHUE BBIIOJIHEHO B IIOJIHOM 00bEME 0€3 3aMeuaHuii

MPAKTUYECKUM 6 OammoB — 3aJaHUE BBIIOJIHEHO B TOJTHOM OOBEME, MPUCYTCTBYIOT

paboram 1-10 3aMeYaHMsl IO BHITIOJIHEHUIO 33/IaHUS

5 Oamia — 3agaHMe BBIIOJHEHO HE B IOJIHOM O00BEME, MPHCYTCTBYIOT
HECYIIECTBEHHBIC 3aMECUaHMUs

2 Oamma — 3aJaHUE BBINOJHEHO HE B TOJHOM O0BEME, NPUCYTCTBYIOT
3aME€4daHus I10 BBIITOJIHCHUIO 3aJaHUs

0 0aJuTOB — 3aJaHUE HE BBIMOJIHEHO

7.2.2. KypcoBasi padora

SNk Wb =

11.
12.

13.

14.
15.
16.

17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.

(HaumeHosanue oYeHoYHO20 cpedcmea)

IIpumepHasi TeMaTHKA KYpCOBBIX padoT
Pa3paboTrka 00bekTHOM Moenu COTHEUHOW CUCTEMBI.
Pa3paboTka 00BEKTHON MOIEITH IBUKCHUS HA aBTOCTPAJIE.
Pa3paboTka 00bEKTHOW MO/IENHN IBUKECHUSI HA IEPEKPECTKE TOPOT.
Pa3paboTka 00BEKTHON MO/IEH TBU)KEHUS HA KPYTOBOM aBTOMOOMIIBHOM pa3Bsi3Ke.
Pa3paboTka cucTeMbl KJIaCCOB VIS PEIICHHs 331891 KOMMHUBOSDKEPA.
bubnmoreka kaccoB, peaqu3yrmux rpadudeckrie MPUMHUTHABBI Ha TUIOCKOCTH C pean3amuei
onepauui HaJl MHOKECTBAMH.
bubmmoreka KimaccoB, peanuM3ylOmMX TpadUueckue MPUMHTUBBI HAa TUIOCKOCTH C
BO3MOYKHOCTBIO appUHHBIX TPeOOpa3OBaAHHIA.
PazpaboTka CTpyKTYpBI KI1aCCOB, PEATH3YIONINX ONEPAIMU HaJl BEKTOPAMHU.
Pa3paboTka cTpyKTyphI KI1accoB AJist pabOTHI CO CTUCKAMM.

. Pa3paboTka kiaccoB uis peanu3aludd KpUOTOrpadUyecKuX ajiropuTMOB MIKU(POBAHUS

uHpOpMaLIUH.

Pa3paboTka TEKCTOBOTO pelakTopa.

Pa3zpaboTka CTpPYKTyphl KIJIACCOB [UIS pealU3allii Pa3IMYHBIX aJTOPUTMOB COPTHPOBKHU
MaccuBa. CpaBHEHHE pa3IMYHBIX METOJOB MO 3((HEKTUBHOCTH Il Pa3IUYHBIX BHJIOB
MacCHBOB.

[MpunoxeHne aas HCCIEIOBAHUS AITOPUTMOB IMOHMCKAa (COPTUPOBKH) C TpaduvecKuM
uHTEpdeiicom.

Pa3paboTku cucTeMbI KIIacCOB pabOTHI C IEPEBhIMHU.

[TpumnoxeHne A7 UCCIIEOBAHUS alTOPUTMOB HAJI IEPEBBSIMU ¢ TpaduuecKkuM uHTepdericom.
Pa3paboTtka cTpyKTyphI KJaccoB Juist paboThl ¢ rpadamu. [Tonck MUHUMAIBHOTO PACCTOSTHUS
MEXIy ABYMS BEpUIMHAMU rpada pasmudaHbIMUA CIIOCOOAMH.

CtpykTypa KiaccoB o0paboTku rpadoB 1 cpaBHEHUS S(PGEKTHBHOCTH aJTOPUTMOB
PEKYPCHUBHOTO M HEPEKYPCUBHOTO 00X0/1a rpada.

Pa3paboTka kiiaccoB /s pelieHusl 3a/1a4un OMCKa KpaTyauliero myTu B rpade.

Pa3paboTka cUCTEMBI KJIAaCCOB JIJIsl pEIIEHUs TPAHCIIOPTHOH 3a/1auH.

bubnmoreka Ki1accoB I peaar3aiii UTPOBOTO MPHIIOKEHHS «[ISTHAIKIY.

bubnmoreka Ki1accoB It peaau3alii UTrpoBoro npuitokeHus «lapukm.

bubnmoreka kiaccoB T peaau3aiii UTPOBOTO MPHIIOKEHHS «KPeCTUKU-HOIMKI.
Pa3paborka kommbroTepHON wHrpel «Kocmudeckuii 0oit» ¢ HUCHOIB30BAaHUEM OOBEKTHO-
OPHEHTUPOBAHHOM TEXHOJIOTHH.

bubnmoreka Ki1accoB I peaau3alii UTPOBOTO NPHITOKeHHs « Toukmy.

Pa3paboTka cucTeMbl KJIaCCOB, OMUCHIBAIOIIMX PAOOTY CITY>KOBI IOCTaBKH JICKAPCTB.
Pa3paboTka cucTemMbl KIIacCOB, OMHICHIBAIONINX 00CITy)KMBaHUE B (urae OaHKa.

Pa3paboTka cucTeMbl KJIacCOB, ONUCHIBAIOIINX PabOTy aBTOCEpBHUCA.

Pa3zpaboTka CHCTEMBI KJIAacCOB, OINHWCHIBAIOIIMNX CHCTEMY PpETYJIHMPOBAHHS JOMAIIHETO
OTOTIJICHHSI.

Pa3paboTka cucTeMbl KJIaCCOB, OMUCHIBAIOMINX aBTOOYCHBIH MapK.




30. Pa3paboTka CUCTEMBI KJIAaCCOB, OMUCHIBAIOIINUX PaOOTy MOJIUKIUHHUKH.
31. Pa3paboTka cucTteMbl KJIaCCOB, OMUCHIBAIOIINUX paOOTy LIKOJBI.
32. UccnenoBanue ObicTponeiictBus STL KoHTEHHEPOB.

Kpurepun onenkn:
—  OIICHKA «OTJIMYHOY» BBICTABJISIETCS 00YYarOIEMYCsl, €CIH:
1 B kypcoBoii paboTe oTpakeHa aKTyaJIbHOCTb MCCIIeI0OBaHUS
2 CootBeTcTBHE 00BEKTA, IPEAMETA U LENIN UCCIEIOBAHUS TEME PaOOTHI
3 KauecTBO BBINOJHEHUS pabOTHI, H3TIOKEHHUE €€ COAEePIKaHUS IPaMOTHOE, C IPUMEHEHUEM
CTIeMAIbHOM TPOECCUOHATIBHON TEPMHUHOIIOTHH.
4 O¢opmieHue cooTBETCTBYET TPeOOBAHUAM
5 He oTMe4eHO cepbe3HbIX HETOCTATKOB
— OIICHKA «XOPOIIO» BBICTABIISETCS 00yUYaIOMIEMYCsl, €CIIH €T0 OTBET COACPIKUT
1. B xypcoBoii paboTe oTpaskeHa aKTyaJlbHOCTh HCCIIEIOBaHUS
2 CooTBeTcTBHE 00BEKTa, MpEeaMeTa M IeNId uccienoBanust Teme padotel 3 CopepikaHue
U3JI0KEHO NMPO(HEeCCHOHAIBHO IPaMOTHO, OJJTHAKO OTMEUEHBI HEJI0CTATKU 10 0(hOPMIICHHUIO
4 He MOHOCTBIO BBIIEP)KaHO COOTHOIIIEHHE TPEOYEMBIX 00hEMOB PaOOTHI.
— OILIEHKA «YJOBJIETBOPUTEIIHO» BBICTABIIAETCS 00YyYaIOLIEMYCsl, €CJIU €r0 OTBET COAEPKUT
1 B paGote He yuTeHBI COBpEMEHHBIE IOCTUKECHUS HAYKH, TEXHUKH.
2 Matepuan B paboTe M3JI0KEH MO CYIIECTBY MPAaBUIBHO, HO HET MOCJEI0BATEIbHOCTH,
YEeTKOCTH, HAJTMYME TPAMMATHUECKUX OIITHOOK.
3 He Boimepxad TpeOyemblil 00beM paboThI
— OILICHKA «HEY/I0BJIETBOPUTEIHHO» BBICTABISETCA 00yUaroIeMycsl, €CIIU €ro0 OTBET COACPIKUT
1 Bce pa3aensl conepxar He0OOXOIUMBIM MaTepHal.
2 Het riry6okoro 000CHOBaHHS TEMBI.
3 Marepuan B paboTe M3JI05KE€H HETOCIIeI0BATEbHO, TOBEPXHOCTHO, C OIMOKAMHU.
4 O6beM paboThl HE COOTBETCTBYET TPEOOBAHUSM.
5 OdopmieHne He COOTBETCTBYET TpeOOBaHUSAM

Kommiekr 3aJaHUM 1JI HTOTOBOI0 TeCTa

OM 3akpbITOro THIA

3ananue 1

Bvibepume ooun npasunvHulil 6apuanm omeema.

Haiite onpenenenne mouaturo OO0bEKT (object).

a) [lepemenHnas, cogeprkarias agpec 006JacTy B MaMATH KOMITBIOTEPA.

6) CyuHocTs, oOnajnarolas yHUKAJIbHOCTHIO M HHKAICYJIUpYyIoliass B cede COCTOSIHHE U
MOBE/ICHHUE.

B) DileMeHT WH(POPMAIINH, KOTOPBINA MUCIIONB3YETCS WITH TTOPOXKIACTCS B IIPOIEcce Pa3paboTKH
IPOTPaMMHOT0 0OecreueHHs..

r) DIeMeHT, KOTOPBII MOKHO BBIYMCIIATE WU ONPEACITUTh MO JPYTUM JIEMEHTaM.
[TpaBusIbHBIM OTBET: 0.

3ananue 2

Bvibepume ooun npasunvHulil apuanm omeema.

Haiite onpenenenue noustuio Knacc (class)

a) Onucanue MHOXKeCTBa 0OBEKTOB C OOIIMMU aTpuOyTaMu, ONPEIEISIIOIIMMUA COCTOSTHUE, U
OIepalusiMH, ONPEACISIOIUME ITOBEICHUE.

6) CyuHocTs, oOnajnarolas yHUKAJIbHOCTHIO M HHKAICYJIUpYyIolas B cede COCTOSIHHE U
MIOBE/ICHHUE.

B) Komnekius 00beKTOB OJTMHAKOBOTO THIIA.



r) COBOKYITHOCTh 0OBEKTOB, KOTOPbIE B3aMMOACHCTBYIOT JJIS IOCTUKEHUSI HEKOTOPOH IIeIH.
[IpaBUIBHBIN OTBET: a.
3aganue 3
Buvibepume ooun npasunvnwiti 6apuanm omeema.
Korjga oTHomeHue yka3plBaeT Ha TO, YTO M3MEHEHHE HE3aBUCHUMOM CYIIHOCTH KaKHUM-TO
00pa3oM BIIHSET HAa 3aBUCUMYIO CYITHOCTbD, 3TO OTHOIICHUE THTIA!
a) 3aBucuMocTh (dependency);
0) accormanus (association);
B) 00o01menue (generalization);
r) peanuzauus (realization).
IIpaBUIIBHBIN OTBET: a.

3aganue 4
Bvibepume ooun npasunvhulil 6apuanm omeema.
Korma oTHomeHMe yKa3blBaeT Ha TO, YTO OK3EMIULIPHI OJHOTO Kiacca CBS3aHBI C
AK3EMIUIIPaMH APYTOTO Kacca, 3T0 OTHOIICHHUE THIIA:
a) 3aBucuMocTh (dependency);
0) accormanus (association);
B) 00o01menue (generalization);
r) peanuzauus (realization).
[TpaBuIbHBIN OTBET: 6

3aganue 5

Bvibepume ooun npasunvHulil eapuanm omeema.
I'paduuecku arperanus nzo0paxaercs
a) B BUJIE CIUIOIIHOM JIMHUY C HE3aKPaIIEHHBIM POMOOM Ha KOHIIE;
0) B BHJIE CIIOUIHOM JTMHUHU C 3aKPaLIEHHBIM POMOOM Ha KOHIIE;
B) B BUJI€ MyHKTUPHOM JINHUU C TPEYTOJbHOM HEe3aKpalIEeHHON CTPEIKOM Ha KOHIIE;
I') B BUJIE CIUIOIIHOM JIMHUM C TPEYrOJIbHON HE3aKPAILIEHHON CTPENKON Ha KOHIIE.
[IpaBunBHBIN OTBET: a

OM oTKpBITOr0 THIIA
3aganue 6

aiime pazeeprymoiii omeem.

Yro takoe arperanus? [IpuBenure npuMep UCMOIB30BAHUS ATOTO OTHOIIEHUS B OOBbEKTHO-
OPHUEHTHPOBAHHOM IIPOrPAMMHUPOBAHUH.

[TpaBuUIBbHBIN OTBET: Arperamusi — 3TO OTHOLICHHE MEXIY OObEKTaMH, KOrJa OJUH OOBEKT
COJIEP’KUT JIPYroi, HO MpPU 3TOM BTOPOH OOBEKT MOXKET CYyIIEeCTBOBaTh He3aBUcHUMO. Hampumep,
aBTOMOOWJIb COCTOUT M3 JIBUTaTessl, KOTOPBIN SIBISETCS OTHENbHBIM OOBEKTOM, HO MOXET
MCIOJIb30BaThCS M BHE KOHTEKCTA aBTOMOOMIIS.

/
3aganue 7
aiime pazeeprymoiii omeem.
KaxoBo paznnuune Mexay KOMIO3ULUEN U arperanuen?
[IpaBuibHbIil oTBeT: KoMmnosunus npeanonaraet 60j1ee CUIbHYIO CBS3b MEXIY OObEKTaMU:
€ClIi OCHOBHOM OOBEKT YHHUTOXAeTCs, TO BCE €ro COCTAaBHbIE YAaCTH TOXKE YHUYTOXKalTCs. B
CJIy4ae arperanyi K€, 4aCTb MOKET IIPOJOJIKATh CYLIECTBOBAHHUE NIOCIIE YHUUYTOKEHHUSI OCHOBHOTO
00BEKTA.

/
3ananue 8
Jlaiime pazseprymoiii omeem.



Kakue cymiecTByIOT THIIbI OTHOIIECHHH MEXIy KiaccaMM B OOBEKTHO-OPHEHTHPOBAHHOMN
napagurme?
IIpaBuiibHbI OoTBeT: OCHOBHBIE THUIIBI OTHOUIEHMM BKJIIOYAIOT ACCOLMALIMIO, arperammio,
KOMITO3UIUIO0, HACJIEJJOBAHUE U PEATHU3ALIUIO.

/
3aganue 9
aiime pazeeprymoiii omeem.
[IpuBeauTe mpUMEpPHl HCMIONB30BAHHUS AacCOLUMAMM B O0OBEKTHO-OPHEHTHPOBAHHBIX
CUCTEMax.
[IpaBunbHbIl OTBET: AccolUMalMs ONMUCBIBAET CBSI3b MEXIYy JBYMsI HE3aBHCHUMBIMU
00beKTaMU, TNIe KK/ M3 HUX HUMEET CChUIKY Ha Japyroro. [IpuMepoM MOXKET CIIy>KUTh CBSI3b
MEXy KIMEHTOM U 3aKa30M B CUCTEME UHTEpHET-Mara3uHa.

/
3amanue 10
Jlaiime pazseprymoiii omeem.
Onumure NPUHIUI HACIICOBAHUS U TIPUBEIUTE TIPUMEP €T0 UCIOJIL30BaHUS.
[TpaBunbHBI oTBeT: HacnmemoBaHue MO3BOJSET OJHOMY KiacCy (IMIOTOMKY) YHACHEIOBaTh
CBOMCTBA M MOBEJICHUE JIPYTOro Kiacca (poAauTesis). ITo moMoraeT u3dexarb AyOIupoBaHUs KOJa.
[Tpumep: knace «CTyICHT» MOKET HACIIEIOBATLCS OT Kilacca «UelmoBex».

/
3amanue 11

laiime pazseprymoiii omeem.

YeMm orinyaercs uHTEpQeiic ot abcTpakTHOrO Kiacca?

[IpaBunbHbIit  oTBeT: HMHTEpdeiic ompenenser TONBKO CHTHATYpy METOJOB 0e3 uX
peanu3aliM, TOTAAa Kak aOCTPAaKTHBIM KJIacC MOXET COAEp)KaTh Kak aOCTpakTHBIE, TaK |
KOHKpeTHbIe MeTonbl. Kitacc MokeT peanu3oBaTh HECKOJIBKO HHTEp(deiicoB, HO HaciemyeTcs
TOJIBKO OT OJIHOTO aOCTPaKTHOTO KJlacca.

7.3. OueHo4Hble CpeacTBA JJA NMPOMEKYTOYHOM ATTECTAMH IO MTOraM OCBOCHUA
AUCHUILIMHBI

7.3.1. Bonpochl K NPOMEKYTOYHOM aTTecTalluu

Cemectp 3

Ne

Bomnpocsl K DK3aMeH
n/n p y

Kakue ocHOBHBIE TapaJUTrMbl IPOTPAMMHUPOBAHUS CYIIECTBYIOT U YEM OOBEKTHO-
OpPUEHTUPOBAHHBIN MOIX0 OTJIMYAETCS OT POLEAYPHOTO

B yem 3akirodyaeTcs CylHOCTh 00bEKTHO-OPHEHTUPOBAHHOIO TIOJIX0/1a K pa3paboTke
porpamm

Kakne oCHOBHEBIC IIPUHIUIIBL O6’BCKTHO-OpI/IeHTI/IpOBaHHOFO IIporpaMMHpOBaHUs Bbl
3HACTC

B dyeMm 3akiarouaercs TIPUHIMIT a6CTpaFI/IpOBaHI/I${

B gem 3akmrogaeTcs IMIPUHINUIT HHKAIICYJIAINN

B yem 3akirodaeTcss IpUHIKI HEPAPXUYHOCTH

B dyeMm 3akiarouaercs IIPUHINIT TUIIN3alIH

Uto moHumaeTcsi noj 00beKTOM B 00BEKTHO-OPUEHTHPOBAHHOM MPOTrPpaMMHUPOBAHUHT

OO0 ]|n|~] W

[Kakne XapPAKTCPUCTUKU 00BEKTa BBIJCIAOT COCTOAHUEC, TIOBCACHHUC U NACHTHUYHOCTD




10  |YrTo moHMMAETCs MO/ KU3HEHHBIM IIUKIOM 00BEKTa

11  |Yto moHMMAETCs MOJ KJIACCOM B 0ObEKTHO-OPHEHTHPOBAHHOM MPOrPaMMHUPOBAHUN

12 |[Kakue 37€MEeHThI BKJIFOUAET ONMCAaHUE Kacca

13 [YTo monumaercs noj 0ObEKTHON JEKOMITO3UIIUEH

14 |Yrto moHMMaeTcs 1o 00bEKTHO-OPHEHTUPOBAHHBIM MPOSKTUPOBAHUEM

15 Kakue sTansl pa3pabOTKU MPOrpaMMHBIX CUCTEM C HCIIOJIb30BAaHUEM OOBEKTHO-
OPUEHTUPOBAHHOTO MTOIX0/1a BBIIEIISIOT

16 Kakue BUJIbI OTHOIIEHUI MEXKIY KJIacCaMH MCIIONIb3YIOTCS B 00bEKTHO-OPUEHTUPOBAHHOM
[IpOrpaMMUPOBaHUU

17  |B yem 3aKkir0o4yaeTcs accoluanus MeXay KiaccaMu

18 |B gewm 3akir0o4aeTcs OTIIMYKE arperauy OT KOMIIO3UIIAH

19  |B yewm 3akiaro4aeTcs NPUHIMII HACJIEIOBAHUS

20 |B yewm 3akmroyaeTcs OTJIMYKE HACIEIOBAaHUS OT arperaiuu

21 |Kakue ¢opmbl Hacsie0BaHMs IPUMEHSIOTCSI B 00BEKTHO-OPUEHTUPOBAHHBIX CHCTEMAaX

hy UTo moHMMaeTcs 1o MOBTOPHBIM MCIIOIB30BAHUEM KOJIa B 00bEKTHO-OPUEHTUPOBAHHOM
pOrpaMMUPOBAHUU

23 |Kakue npaBuiia JocTyna K 3JeMEHTaM KJIacCOB MCIOJIb3YIOTCS PU HACIEIOBAHUN

24 [Yto moHMMAaeTCs 1oj NoauMopdusmMom

25 |B yem 3akito4aeTcs pojb BUPTYAJIbHBIX METOJIOB B pealn3aliy nojauMopduzma

26  [Yro moHUMaeTCcs oA KOHCTPYKTOPOM Kjlacca M KaKOBO €ro Ha3Hau€HUe

27  [Yro moHuUMAaETCs oA JECTPYKTOPOM Kilacca M KAKOBO €ro Ha3HAUYEHUE

28  |B kakux ciayyasx UCIOJIb3YIOTCS CTaTHUECKHE MOJIsE U METObI Kilacca

29  |YTo moHHMMAaeTCs MOJ KOHCTAaHTHBIMHU OOBEKTAMHU U METOTAMU

30 JIs1 YeT0 UCIOJIb3YIOTCS APY>KECTBEHHBIE (DYHKIIMU M KJIACChI

31 |Yto noHMMaeTCs MoJ Neperpy3Koi onepaimii 1 KAKOBO €€ Ha3HAYCHUE

32 |Kakue orpaHMY€HUs U TPEOOBAHUS IPEABSBISIOTCS K IEPErpy3Ke oneparuii

33  |Yrto moHMMaeTcs Mo mabJoHaMU KJIaccoB U HYHKIUI

34 |B kakux ciydasx 1esecoo0pa3Ho MCIOJIb30BaTh MIA0JIOHBI

35 B uem 3akioyaeTcst OTJIMYME UCIIO0JIb30BAHUS IA0JIOHOB OT UCIOJIb30BaHUS
HACJICJOBAHMUS

36 [UTto monmmaercs moa 06pabOTKON UCKIIOUUTEIBHBIX CUTYAIUN

37 JIs1 4Er0 MCIOJIB3YETCSl MEXaHU3M HCKIIIOYEHHH B IPOrpaMmMax

38 |KakoBa posb 0J0KOB 00pabOTKH UCKIIOYEHHH B 00bEKTHO-OPHEHTUPOBAHHBIX CHCTEMAX

39 [B gewm 3akirouaercs BIHSHHE UCKIOYEHUN HA CTPYKTYPY M HAJIEKHOCTh IPOIPAMMBbI

40  |YTO moHMUMAETCs MO CTPOKOBBIMH OOBEKTAMH 1 CTPOKOBBIMHU KJIaCCaMHU

41  |[Kakue TumoBble onepanyy BHIMOIHIIOTCS MPU 00pabOTKE CTPOK

42 |B xakux npukigagHbIX 3a/1a4axX UCHOJIB3YIOTCS METObI 00pabOTKU CTPOK

43 [Uro moHumaeTcs noj craHIapTHBIMU KOHTEHHEpaMU

14 Kakie ocCHOBHbBIE BUAbI KOHTEHHEPOB UCIIONB3YIOTCS B 00bEKTHO-OPHEHTUPOBAHHBIX
porpammax

45 |B Kakux ciaydasx 11e1ecoo0pa3Ho UCIOIb30BaTh PA3IMUHbIE THUIIHI KOHTCHHEPOB

46  |YTo mOHMMAETCs MOJ AITOPUTMaMHU 00paOOTKH KOJUICKIIMI 00BEKTOB

47  |KakxoBa poJib anropuT™MOB 1pu paboTe ¢ KOHTEHHEpaMU

48  [Uto moHmMMaeTcs moj urepaTopamMu M KaKOBO UX Ha3HAUEHUE

49  [Kakue TpeboBaHUs MPEeABSABISIOTCS K KAUECTBY 0O0bEKTHO-OPHEHTHPOBAHHOTO KOJA

50 Kaxue npuHIunsl o0ecreynBaroT CONPOBOXKIAEMOCTb U PACIIUPSIEMOCTh OOBEKTHO-
OpUEHTUPOBAHHBIX MPOTPaMM

51 Kakue ocHOBHbBIE MapaJUrMbl MPOrPaMMHUPOBAHUS CYIIECTBYIOT U 4YeM OOBEKTHO-

OpI/ICHTI/IPOBaHHHﬁ NOAXO0J OTJIMYACTCS OT NPOUCAYPHOI'O




7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

®opMa npoBeeHUs

Cemectp NPOMEKYTOYHOI KpuTtepun u HOpMBI OLIEHKH
aTTecTaluu
3 Dk3aMeH (1o «OTIIMNYHO» peiiTrHroBBIN Oyt 85-100
HAKOIUTEJIbHOMY «XOPOLIO» peiitunroBsli 6asmn 70-84
PEUTHUHTY) «YZOBJIETBOPUTEIHHOY pelTuHroBsId 6am1 55-69

«KHCYAOBJICTBOPUTCIILHO»

perTuHroBbIi 6am 0-54




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHuK, ydyeOHOE

KoauuecTtBO B
HAY4YHOI

Ne ABTOpBI, nocooue, yueoHo- T'on
n/n COCTABHTEJH 3araasue (3aro;1080k) MeTOoAHYECKOoe mocodue, U3aHUS OubmoTexe /
HanmenoBanue
NPaKTHKYM, Ap.) 3EC
1 Meiiep b. OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO YueOHuK 2025 9bC
npoeKTHpoBaHus : yueOHuK / b. Meiiep. — 4-e u3 . «IPRBooks»
— Mocksa : UHTEepHET- Y HUBEpCUTET
HNndpopmannonnsix Texnonoruit (MHTYUT), At
ITu Ap Meaua, 2025. — 751 c. — ISBN 978-5-
4497-0885-4.
2 | Metiep b. OOBEKTHO-OPHUEHTUPOBAHHOE NIPOrPaMMHUPOBAaHUE U | YuebHoe mocodue 2024 9BbC
IporpaMMHasi HUH>XeHepHs : yueOHoe nocodue / b. «IPRBooks»
Meiiep. — 4-e u3n. — Mocksa : lIHTepHeT-
VYuusepcuretr Unpopmannonusix TexHomoruit
(MHTYWUT), Aii [1Tu Ap Menua, 2024. — 284 c. —
ISBN 978-5-4497-2464-9.
3 | Epmakos A.B. OOBEKTHO-OPHUEHTUPOBAHHOE NTPOrPaMMHUPOBaHUE B | YueOHoe mocodue 2022 9BbC
3a/auax Ha si3bike Java : yaeOHoe mocobue / A. B. «IPRBooks»

EpmakxoB. — Capatos : CapaToBcKuit
rOCYJJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
umenu 10.A. TI'arapuna, ObC ACB, 2022. — 156 c.
— ISBN 978-5-7433-3478-0.




Omnuiaiin-pecypcesbl:

[Tnatdopma "Pocauctant": edu.rosdistant.ru.

OmnnaitH-kOoHTEHT «OOBEKTHO-OPUEHTUPOBAHHOE MporpaMMupoBanuey: https://edu.rosdistant.ru/course/view.php?id=11392.

Onucanue oHMaH-KOHTeHTa " OOBEKTHO-OPUEHTHPOBAHHOE MMPOTpaMMUpOBaHue "

1. Hens: chopmupoBaTh 3HAHHS 0A30BBIX MOHATHH OOBEKTHO-OPHEHTUPOBAHHON MapajurMbl pa3pabOTKH MPOTrPaMMHOIO OOecneueHUs |
HAaBBIKM CO3JIaHUSI OOBEKTHO-OPUEHTUPOBAHHBIX MporpamMMm; CcHOpPMHUPOBATH TEOPETHUECKUE 3HAHUS U MPAKTUYECKUE HABBIKH B
IpOTrpaMMHUPOBAHUH HA OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1A.

2. 3ajauu: mpeCcTaBUTh TEOPETUUYECKUN MaTepuan B JOCTYIMHOW M HarjasaHou ¢dopme, pa3paboTaTh UHTEPAKTUBHBIEC 3a/laHus AJI TPOBEPKU
NOHUMAHMA U 3aKPEIUICHUsI MaTepuaia, 00ecednTb 0OpPaTHYIO CBS3b MO Pe3ysbTaTaM BBIMOJIHEHUS 3aaHUi W aHaiau3 HudpoBOro ciena
oOyyJaromierocs.

3. Ctpykrypa:

Monys 1: TeopeTndeckre 0CHOBBI 00bEKTHO-OPHUEHTHPOBAHHOTO TPOTPAMMHUPOBAHMSI
Monyns 2: OCHOBHBIE CPEJICTBA 00BEKTHO-OPUEHTUPOBAHHOIO MporpamMmmMupoBanus B C++
Monyns 3: CtannaptHast oubnuoreka C++

4. ®opMbl KOHTPOJIA:
[IpomexxyTOUYHBIC TECTHI 7151 TPOBEPKH YCBOCHHS MaTepualia Mo Kaxao0u TeMe.
3amanus 17151 CAaMOCTOSITENIBHOTO BBITTOJTHEHHUS.
HToroBslii TECT IO BCEM TeMaM Kypca JijIsl OLICHKH 00Iero YpOBHs 3HAHUM.
5. JlomonHHUTENbHbIE BOBMOXHOCTH:
I'moccapuit TEpMUHOB 1O KypCy.
CnucoK peKOMEH/I0BAHHOW JTUTEPATYPBHI.
OHNaliH-KOHTEHT CIIYXKHUT JOMOJHCHHEM K OYHBIM 3aHATHSAM W JAaeT BO3MOXXHOCTH OOywaromuMm Ooiiee 3(h(PEeKTHBHO H3y4yaTh MaTepHall,
MPEIOCTABIISAS UM JOMOIHUTEIBHBIE BO3MOXKHOCTHU AJII CAMOCTOSITENIbHOM pabOThI U CAMOTIPOBEPKH.



8.2. lonosiHUTeIbLHAS JIUTEpPaTypa

Tun (yueOHuk, yuedHoe

KoauuyecTBo B

HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3arsiaBue (3aroJioBoK) Tox n3nanus onodauortexe /
n/n METOANYECKOe MmMocoone,
HanmenoBanue
NPaKTHKYM, JAP.) 3EC
1 baxenosa I1.10., Cyxomnun | BBenenue B mporpamMmmupoBanue : yuebHoe | YueOHoe mocoOue 2024 9bC
B.A. nmocooue / U. 10. baxkenona, B. A. «IPRBooks»
CyxomnuH. — 4-e uzg. — Mocksa :
Wutepner-Yuausepcurer MHDOpMaImOHHBIX
Texnonoruit (MHTYUT), Aii [Tu Ap
Menua, 2024. — 326 ¢. — ISBN 978-5-
4497-3298-9.
2 | IL II. Crenanos, A. A. OOBEKTHO-OPUEHTUPOBAHHOE VY4eOHoe nocobue 2021 9BC
Kab6anos, B. A. HukoHoB, nporpammupoBanue. B 3-x vactax. U.1 : «IPRBooks»
T. C. IlaBmroueHKo. yueonoe nocodue / I1. I1. Crenanos, A. A.
Kab6anos, B. A. Hukonos, T. C.
[TaBnarouenko. — Omck : Omckuit
rOCyIapCTBEHHbIA TEXHUYECKUI
yHuBepcureT, 2021. — 112 ¢. — ISBN 978-
5-8149-3301-0 (u.1), 978-5-8149-3300-3.
3 | JIsicakoB K.®. [TpakTHyeckoe mporpaMMUpOBaHue Ha VY4eOHoe nocobue 2023 9BC
Python : yue6HOe nocobue / K. ®. JIpicakos. «IPRBooks»

— HoBocubupck : HoBocubupckuii
roCy/apCTBEHHBIN yHUBEpcUTET, 2023. —
75 c.




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX
cucTreM

Ne HanmenoBanme Cceblika
n/n
1 Odunmanbras cripaBo4yHas TOKyMeHTanus 1o s3eiky C++ | https://en.cppreference.com
(cppreference)
2 ISO C++ (nmyOnumunble Marepuansl U 0030pbl cTaHmaprta | https://isocpp.org
SI3bIKA)
3 GeeksforGeeks — cnpaBounble MaTepuaibl o0 00bEKTHO- | https://www.geeksforgeeks.org
OPUEHTUPOBAHHOMY MPOTPAMMHUPOBAHHIO, AJNTOPUTMAM H
CTPYKTYpPaM JIaHHBIX
4 Stack Overflow — mnpodeccuonanbnas crnpaBouHas | https://stackoverflow.com
cucTeMa Jyisi pa3paboTYUKOB
5 GitHub Docs — nmokyMeHTanmusi 1O HCHoJb30BaHUIO | https://docs.github.com
peno3uTopreB, OMOMUOTEK W TPUMEPOB MPOrPAMMHOTO
Ko/a
6 Refactoring Guru — cnopaBounsle MaTepuansl 10 | https://refactoring.guru
npuniunam  OOIl, mabioHaM  MNPOEKTUPOBAHUA |
APXUTEKTYPHBIM PEIICHUSIM
8.4. [lepeuenb mporpaMMHOro odecrneyeHust
Ne HaumeHoBaHMe MPOrpaMMHOTO JIuuen3usi / 0CHOBaHMS MCMOJIL30BAHUS
n/n odecrneyeHus
1 Onepanuonnas cucrema Ubuntu 22.04 / GNU General Public License (GPL),
24.04 LTS cBoOoHoe I10
2 Cpena pa3pabotku Visual Studio Code BecnnaTHoe ucnonbp3oBaHue (JTUICH3US
Microsoft)
3 Kommunstop GCC (GNU Compiler GNU General Public License (GPL),
Collection) cBobostHoe [10
4 Kommusitop Clang / LLVM Apache License 2.0, ceo6oanoe 1O
5 Git — cuctemMa KOHTPOJISI BEPCHi GNU General Public License (GPL),
cBoboaHoe 110
6 CMake — cucrema cOOpKH IPOrPaMMHBIX BSD License, cBo6oaH0e 110
IIPOCKTOB
7 Doxygen — cucrema aBTOMaTU3MpOBaHHON GNU General Public License (GPL),
TeHEepaIuy JIOKyMEHTAINN cBoboaHoe 110
8 VirtualBox Jlunensus PUEL (OecrmaTHo st
00pa30BaTebHOTO MCIIOIb30BAHMSI)

8.5. Onucanne MarepHaIbHO-TEXHUYECKOM

00pa30BaTeILHOIO MPoLecca Mo JHCHHILTHHE

0a3bl, HeOOXOAMMOM /ISl OCYIIeCTBJICHUS



https://refactoring.guru/
https://docs.github.com/
https://stackoverflow.com/
https://www.geeksforgeeks.org/
https://isocpp.org/
https://en.cppreference.com/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKUX U
ApP. 00bEKTOB /1151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIEeHUM JJIs1 CAMOCTOATEIbHOM
padoThI 00yYaIuxcs (HOMep ayJAuTOPHH)

IlepeyeHb OCHOBHOTO 000PY10BAHUS

KomnbrotepHsiit knacc. YdyeOHast ayAuTOpHUs
JUIS. TIPOBEACHUS 3aHATHUI JIEKIIMOHHOTO THIIA.
VYuebHass  ayauTopus AN NPOBEACHUS
3aHATUA  CEMHUHApPCKOro THUMA. YueOHas
ayqUToOpus JUIS TPOBENEHHS J1abOPaTOPHBIX
pabot. YueOHas ayauTopHs A KypcOBOTO
INPOCKTHPOBAHUS  (BBIMOJIHEHUSI  KYPCOBBIX
pabor). YueOHast ayIuTOpHst ISl TPOBEACHUS
TPYIIOBBIX u WHVBUIYaTbHBIX
KOHCYJbTallMil. Y4eOHas ayauropus IS
NPOBEICHUS 3aHATHI TEKYIEro KOHTPOJS U
MPOMEKYTOUHOM aTTeCTaI|H.

(YJIK-401)

Kommnbrotep (monutop 197, cucreMHbiit
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb), cromsl
YUYEHUYECKUE, CTOJBl  KOMIIBIOTEPHEIE,
CTOJI TIPENO/aBATENILCKUM, CTYIbs, JTOCKa
ayuToOpHas (MeJoBas).

[TomMernieHue UIst CAMOCTOSTENBHOM PaOOTHI
obyuatomuxcs (YJIK-105)

CTomBl, CTYIIBS, CTEIUIAXH (B T.4.
BBICTAaBOYHBIC) C KHUTAMHU, KOMITHIOTEPHI,
MOOWIbHBIC paboUYne MecTa.

[Tomemienue as caMoCTOSITENEHON pabOThI
obyuaromuxcs (YJIK-406)

CTOJIBI KOMITBIOTEPHBIC, CTYJIbS,
MHKPOKOMITBIOTEPHI raspberry pi 32 bit
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