MUHUCTEPCTBO OBPA3ROBAHMS U HAVKU
JIOHEIIKOM HAPOIHOM PECITYBJIMKU
I'OCYJAPCTBEHHOE OBPA30BATEJIbHOE YUPEX IEHUE
BBICILIET'O ITPO®ECCHUOHAJILHOI'O OBPA3SOBAHUS

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI
b1.0.18 KOBBEKTHO-OPUEHTUPOBAHHOE INTPOI'PAMMUWPOBAHMUE»

(KOZ[ 1 HAaUMCHOBAHUEC TUCHUIIINHBI COTJIaCHO y‘ICGHOMy nnaHy)

Hamnpagienue noaroToBKU: 01.03.04 [MpuknagHas MmaTeMaTuKa

(KOI[ 1 HAUMCHOBAHUE HAIIPaBJICHUS IIOATOTOBKH CHeHI/IaIIBHOCTI/[)

HanpasieHHocTh (Ipouiib): «ITpukiagHas MaTeMaThKa U KHOCPHETUKAY,

«busHec-aHanuTHKa GUHAHCOBBIX CHCTEM)

(naumeHoBaHue TPOQUIIS / MATUCTEPCKOM TPOrPAMMBI /CIIEIIUATM3AIIIHN)

[Iporpamma: OakayiaBpuat
(GaxanaBpHar, MarncTparypa, CrielHaIiTer)
dopma o0ydeHUsI: OYHas
(0uHas, 3a04HAL, OYHO-3a04HAA)
®dopma oOydeHus OYHast
Cemectp(bl) 5
OO0mas TpyT0€MKOCTH B 3.€./9acax 4144
KonrtakTtHas paboTta (4ac.), B TOM 4HCIIE: 74
JeKIuu (Jac.) 34
JabopaTtopHbie paboThI (Yac.) 34
IpaKTUYECKHue (CEMUHAPCKUE) 3aHATHS (Yac.) —
CamocTtosiTenbHas paboTta (4ac.), B TOM YHCIIE: 34
KypCOBOM MpoeKT (paboTa) (cemecTp/gac.) 27
Kontposs (3x3ameH, yac./3a4€T) sK3ameH, 36

Honenk, 2023 r.
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PaGouas nporpamma AUCHHIIUEB « OOBEKTHO-OPHEHTUPOBAHHOE MPOrPAMMHPOBAHKEY COCTAB-
JleHa B COOTBETCTBHMM ¢ yu4eOHBIM IUIAHOM 1O HampaBneHuio nojarorosku 01.03.04 «llpukiagnas ma-
TemaTnKay (HampasiacHHOCTH (podunb) — «lIpukmagmas Matematuka u kubepHerukay, «busnec-
aranuTAKa GpuHAHCORBIX crcTem») /Ut 2023 roja npréma no o4HoH Gopme 00yYEHHS.

CocraBurenib:
JoueHT Kadenpsl «lIpuKnaanas MareMaTHKa
1 UCKYCCTBCHHBIN HHTCIIIICKTY,

KaHAIAT TEXHUYECKWX HayK, JOIEHT / /z/”j Tapabaesa U.B.
(noaHcs)

Pabouas nporpaMmva paccMOTpeHAa M NPHHATA Ha 3accIanHuy KadeApsl MPAKIaAHOH MaTeMa-
TUKH ¥ UCKYCCTBEHHOIO MHTEJUIEKTA.
[Iporokon ot «7/3 » hafuma 2023 roma Ne &

3asenyrommit kadeapor 4 I TaBsbim B.H.
s \.,_/Klfo.ﬂﬂl!(:h)

PaGouasi nporpaMma omo6pena yuebno-meroxnveckoii komucceneil [OVBIIO «/JOHHTY»
no narnpasiernto noarorosku 01.03.04 IpukianHas MareMaTHka.

[TpoTokon 0T « 75 » 2023 roma Ne 83

IIpencenatens INapmein B.H.

- (no)m’t{ci}

Pabouas porpamma npojiena juis 20 rojia npuéMa Ha 3acelaHud Kageaphbl IPHKIATHOH
MAaTeMaTHKH H HCKYCCTBEHHOIO HHTEI/UICKTA.

IIpoTokoior «__ » 20  roma Ne

3apenytonmii kadeapoi

(noanuce) (@®.H.0.)
Pa6ouasi mporpavMma mpouiena juis 20 roja npuéMa Ha 3acelanuy Kadesphl NPUKIaTHOMH
MaTeMaTHKH ¥ HCKYCCTBEHHOTO HHTEIUICKTA.

[TpoToKOI OT «__ » 20  romaNe

3apenyromuit kadeapoit

(monmumcs) (0.1.0.)
Paboyas mporpammva mpojJiena ais 20 rojia mpuéma Ha 3acelaniy Kadepbl NPHKIIA/HOH
MaTeMATHKH B UCKYCCTBEHHOI'O MHTEJUIEKTA.

[Tporokon oT «___ » 20  rtona Ne

Baseayromuii kadeapo

(roanues) (©.1.0.)




1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIIUITJINHBI

Huciuminaa «O0beKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHUE)» MIPEANOIaraet
U3YYEHUE OJHOM W3 COBPEMEHHBIX TEXHOJOTUH NPOrpaMMHUpPOBAHUS - OOBEKTHO-
OPUEHTHUPOBAHHOM TEXHOJOTHUH, HA OCHOBE KOTOPOH CTPOUTCS OOJBUIMHCTBO COBpE-
MEHHBIX MH(POPMAIMOHHBIX cUcTeM. JlaHHas TEXHOJOTUs U3y4aeTCs Ha MPUMEpPE S3bI-
KOB nporpammupoBanust C++ u C#.

Henb0 AMCUMIUVIMHBI SIBIIAETCS (POPMUPOBAHUE CHCTEMbl TOHSITHM, 3HAHHM,
YMEHUN W HABBIKOB B O0JAacCTH COBPEMEHHOI'O MPOrpaMMHUPOBAaHUS, BKIIIOYAIOIIETO B
ce0s1 METOJIbl MPOEKTUPOBAHUS, aHAIM3a U CO3AaHUS MPOrPAMMHBIX MPOAYKTOB, OCHO-
BaHHBIC HA UCTIOJIb30BAHUN O0BEKTHO-OPUEHTUPOBAHHON METO/I0JIOTHH.

B pesynbrate 0CBOCHUS JUCHUILUIMHBI 00YUYarOIIUICS JTOJKEH:

3HATh OCHOBHBIE IPUHIUIIBI COCTABJICHHS aJITOPUTMOB U pa3pabOTKH MPOTrpaMM;
METOJI0JIOTHIO, TEXHOJOTHIO M OCHOBHBIE (ha3bl IMPOEKTUPOBAHUSA U Pa3pabOTKH Mpo-
IrPaMMHOT0 IPOAYKTa; COBPEMEHHBIE METO/IbI pa3padO0TKU U peaan3alud alrOpUTMOB U
MaTeMaTUYECKUX MOJeNiei Ha 6a3e SA3bIKOB U MAaKETOB MPUKIAJIHBIX IPOrPAMM MOJIETU-
pOBaHuS;

yMeThb pa3padaThiBaTh aJITOPUTMbl U KOMIIBIOTEPHBIE MPOTpaMMbl B 00JacTU
MPUKIIAIHOM MaTEMATUKH, IPUTOJIHBIE JIJISl IPAKTUYECKOTO TPUMEHEHHS; UCTIOIb30BaTh
Hay4yHbl€ U METOJHWYECKUE pecypchl ceTH MHTepHEeT nis pa3paboTKH MpOrpaMMHOIO
oOecrieyeHus: U MpOorpaMMHON TOKYMEHTAllUW; aHAIU3UPOBATh BO3MOKHOCTh peain3a-
MU TpeOOBaHUN K MPOrPaMMHOMY OOECNEUYEHUIO, MPOBOAUTH OLEHKY TPYAOEMKOCTH
peanu3anuy NporpaMMHOIO MPOAYKTA; TECTUPOBATh pazpabOTaHHbIE MOJIEIIN, aHATTU3H-
pOBaTh MOJYYECHHbIE PE3YJIbTATHI,

BJIa/IeTh HaBbIKAMU pa3pabOTKU aIrTOPUTMOB U KOMIIBIOTEPHBIX MPOTPaMM, MpH-
TOJHBIX JUIsl MPAKTUYECKOro MPUMEHEHMs; 0a30BbIMU 3HAHUSAMM IO 3alluTe MH(pOpMa-
1IMU Ha pabodyeM MecTe, B KOPIOPaTUBHBIX ceTsX; coBpemeHHbIMU CASE-cpencTBamu u
CpeacTBaMH OBICTPOIl pa3pabOTKU U MPOEKTUPOBAHUS, KOTOPbIE MPUMEHSIIOTCS B MPO-
(deccruoHaIbHON EATEIbHOCTH; MPAKTUUECKUM OIBITOM pa3pabOTKU U peanu3aluu aj-
TOPUTMOB Ha 0a3e S3bIKOB U MAKETOB MPUKIIAHBIX MTPOTPAMM MOJICTUPOBAHHUS.

[lepeunciennble pe3yiabTaThl OOyUEHHUs SBISIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CIEIYIOIINUX KOMIICTCHIIHM:

— CHOCOOHOCTBIO pa3palaThiBaTh AITOPUTMbl U KOMIIBIOTEPHBIE MPOTPAMMBI,
NPUTOHBIC T TpakTryeckoro npumeHenus (OITK-4);

— CIIOCOOHOCTHIO MPUMEHSATH B MPO(PECCUOHAIBHOMN EATEIHHOCTH COBPEMEHHbBIE
A3BIKM TIPOTPAMMHPOBAHUS U A3BIKM 0a3 TaHHBIX, ONEPAIIMOHHBIE CUCTEMBI, FEKTPOH-
HbIe OMOJIMOTEKH U MAKEThI Iporpamm, cetebie TexHooruu ([1K-4);

— CHOCOOHOCTBIO MCIOJIb30BaTh COBPEMEHHbBIE METOJbI pa3pabOTKU W pealin3a-
IIMM KOHKPETHBIX aJITOPUTMOB U MAaTeMaTUYECKHX MOJieleil Ha 0a3e S3bIKOB MPOTpaM-
MHUPOBaHMS U TTAKETOB MPUKIAJHBIX mporpamm mozenupoBanus (ITK-5).
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2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMME

JIucuuIuInHA OTHOCUTCS K 00s3aTeNbHON YacTh broka 1 mucnuiuive (MOIyIei)
y4eOHOr0 IJIaHa.

bazupyercs Ha 3HAHUSAX, YMEHUSIX U HABBIKAX, KOTOPbIE OOYYAIOMIUIICS TprOoOpe
IpY U3YyUYECHUH TMPEANIeCTBYIOMUX AUCHUIUIUH: «[IporpammupoBanue» u «JluckperHas
MaTeMaTHKa

3HaHUSA U YMEHUS U HaBBIKH, MPUOOPETEHHBIE MTPH OCBOCHUU JaHHOW TUCIUILIH-
HBI, PEATU3YIOTCS O0YYaIOUIMMCS MPY U3YYCHUU AUCHUILINH: «MeTobl MPOEeKTHPOBa-
HUSL TporpaMMHOTO  oOecriedeHus», «TumoBble KoOHGUTrypamuu IaTGHOPMBI
"1C:IIpennpusitue'».

3 CTPYKTYPA U COAEPXAHHUE JUCIHHUII/IMHBI
3.1 PacnpenesieHne y4eOHbIX YaCOB M0 TeMaM TUCHHMILIMHBI M BUAAM 3aHATHH
HaumenoBanue teM (coaeprka- KonuuectBo yacoB (ouHast hopma)
TEJIbHBIX MOJYJEN) B Tom yucie
Bcero
Jlekiuu | JlaGop. | Ilpakr. CP

Tema 1. O0BEKTHO-
OpUEHTHUPOBAHHOE TPOTpaMMHU-
POBaHHE KaK METONOJIOTHS IPO- 1 1
EKTUPOBAHUS MTPOTPAMMHBIX
CPEJCTB.

Tema 2. OcHOBHBIE IPUHIIUIIBI
00BEKTHO-OPUEHTUPOBAHHOTO 2 1 1
IPOrPaAMMHUPOBAHMSI.

Tema 3. O0BEKTHO-
OpPUEHTHPOBAHHOE MTPOTPaAMMHU-
poBanue Ha si3bike C++. Kiacchr. 15 6 8 1
WNHkancynsanus TaHHBIX U METO-
JIOB.

Tema 4. O0BEKTHO-
OPHEHTHUPOBAHHOE MPOTPAMMHU-
poBanue Ha si3bike C++. JIpyxe-

15 6 8 1
ctBeHHble ¢pyHKIUU. [leperpyska
ornepaTopoB. JluHaMu4yeckoe
pacnpe/iesieHue NaMsITH.
Tema 5. O0uMe NpUHLIMIIBI TPO- 5 4 1

CKTUPOBAHUS CUCTEM.
Tema 6. O0BEKTHO-

OpHEHTHPOBAHHOE IMPOTPAMMH-
poBanue Ha si3bike C++. Hacie- 21 10 10 1
noBaHue. BupTyanbHbIe METOIBI.




HaumenoBanue tem (coaepxa- KonuuectBo yacoB (ouHast hopma)
TeJILHBIX MOJIYJICH) B Tom uncie
Bcero
Jlexuuu | JlaGop. | Ilpaxr. CP
Tema 7. OOBEKTHO-
OPHEHTHUPOBAHHOE MPOTPAMMH- 5 5 9 1
poBanue Ha si3pike C++. 111a0-
JIOHBI.
Tema 8. O0BeKTHO-
OpPUEHTHUPOBAHHOE MPOTPAMMHU-
poBanue Ha si3bike C++. O600- 11 4 6 1
IEHHOE MTPOTrpaMMUPOBAHHE.
CranpapTtHas OMOIHMOTEKA 11a0-
noHOB STL.
KonrakTHas padoTa (J10M0JHU- 5 i
TeJIbHA)
KypcoBas pabora (rmpoekr) 27 27
Htoro o Bugam 3aHITHH 75 34 34 7
KonTposns 36
UTOro: 144

(I)opanOBaHne KOMIIETEHLIU B pe3yabTatTe 0OCBOCHHUA TEM NUCHHUILIINHBI

KOMHCTCHHI/II/I TCMLI JUCHUIIIIMHBI, HAICJICHHBIC Ha BBIpa6OTKy KOMIICTCHIINU
OIIK-4 Tema 1-8

[1K-4 Tema 1-8

[1K-5 Tema 1-8
3.2 Jlekuuu

Tema 1. OOBEKTHO-OPHEHTHPOBAHHOE MPOTPAMMHUPOBAHHUE KaK METOLOJIOTHS
IIPOSKTUPOBAHUS IPOrPAMMHBIX CPEJICTB.

CopaeprxaHue TeMHI | :
Metomosiorusi MpoIEeypHO-OPUEHTUPOBAHHOTO TTPOrpaMMHpOBaHus. MeToaonorus
00bEKTHO-OPUEHTUPOBAHHOTO MTPOTrPaMMHUPOBAHUS.

Tema 2. OCHOBHBIC IIPUHIIUIIBI O6’beKTHO-ODI/IeHTI/IDOBaHHOFO OporpaMmMHupoBa-

HHL.

ConeprxaHue TeMBbI 2:
Aolctpaknus nanubeix. Makancynsmusa. Hacnenosanue. [Tomumopdusm.

Tema 3. OOBEKTHO-OPUEHTUPOBAHHOE IIporpaMmMupoBanme Ha s3bike C++. Knac-
cbl. MHKAnCyIsinms JaHHBIX ¥ METOJIOB.
CozepkaHue TEMBI 3.




WNukancynsauus JaHHbIX M1 MeTONOB. Kitaccsl. YnpasieHue T0CTyIOM K YieHaM KJlacca.
Omnpenenenne MeToAoB kiacca. OnepaTtop MPUHAMIEKHOCTH «::».OO0BEKThI KIIACCOB.
Manunymsuu ¢ cocrosiHueM oobekta. @ynkiuu gocryna (I'errepel u Cerrepsl). Yka-
3arensb this. KoHctpykropsl u aectpykropsl. CtaTHueckue wieHbl Kiacca. MeToasl u
00BEKTHI, 00BABISEMBIE C AcKiapanueil const. KOHCTaHTHBIE CCBUIKM U KJIACCHI.

Tema 4. OOBEKTHO-OPUEHTUPOBAHHOE NIPOrpaMMUpPOBaHKE Ha si3blke C++. JIpy-
xecTBeHHble GyHKIMHU. [leperpyska omepaTopoB. JIMHamMuueckoe pacmpesieleHue ma-
MSATH.

ConepxaHue TeMBbI 4:

Cratuueckuit momumopdusm. Ileperpyska onepanuii. JpyxecTBeHHbIe Kiacchl. Jpy-
YKECTBEHHBIE METO/IbI.

Tema 5. OO11Me TPUHIMIILI IPOEKTUPOBAHUS CHCTEM.

CojiepkaHue TEMBI 5:
OOBEKTHO-OPUEHTUPOBAHHBINA MOAXO0A K JIEKOMIO3UIMHU cucTeM. OTHOIICHUS MEXY
KJIaCCaMHU.

Tema 6. OOBEKTHO-OPUEHTHUPOBAHHOE IMPOTPAMMHUPOBAHME Ha s3bike C++.
HacnenoBanue. BupTyajibHble METO/IBL.

Copxepxkanue TeMEI 6:
Hacnenosanue. Ilopsimok nmoctpoeHus: JouepHux kinaccoB. KOHCTpYKTOpHI U MHUIIMATIH-
3a1Ms TOYepHUX KiaccoB. [1opsiiok mOCTpoeHuUsl KJIacCoB B IIEMOYKE HacleqoBaHus. Pe-
YKUMBI JOCTyIa IPYU HaclieoBaHWU. BBI30B 1 nepeonpenesieHne MeToA0B POAUTEIbCKOTO
Kkiacca. Pacmupenue GyHKIMOHAIA POIUTEIBCKUX METOJOB. YKa3aTelu M CChUIKM Ha
00BEKTHI 0a30BOTO M MPOU3BOJHOTO KiaccoB. IlepekpriTue nmeHn. HacnegoBanue u mo-
BTOPHOE HCIIONB30BaHue Koja. JlmHammueckoe cBsizbiBanue B OOIl (mommmopdusm).
Bupryanbasie GyHkiuu. AGcTpakTHbIC Ki1acchl. MHOYKECTBEHHOE HACJICIOBAHHE.

Tema 7. OOBEKTHO-OPUEHTUPOBAHHOE IporpaMMupoBanue Ha s3bike C++. 111ab-
JIOHBI.

CopaepxaHue TEMBI 7:
[Tapamerpuueckuit momumopdusm. [llabmonsr dynkuwmii. [1labmon knacca. KommoneHT-
Hble (YHKIMU MapamMeTpU30BaHHBIX KiaccoB. [11aGioHBI KJIACCOB M 3arojOBOYHBIC
(baib.

Tema 8. OOBEKTHO-OPUEHTHUPOBAHHOE MPOrpaMMHUpOBaHUE Ha si3bike C++.
O606u1eHHOE porpammupoBanue. CtangaptHas Oubnunoreka maodionoB STL.
Conepxanue TeMbI 8:
CranpmaptHas OuOmmoreka mmabmoHoB STL. KorrteitHepbl. Meroapl. ANTOPUTMBI.
dyHkImoHaANbHBIE 00BEKTHI (hyHKTOPHI). UTepaToprl. KoHTeitHep vector.




3.3. [IpakTnyeckne (CeMUHAPCKUE) 3aAHATUSA
B ydeOHOM M1aHe He 3arIaHuPOBAHO.
3.4 JlabopaTopHble padoThI

Ne Tema paboTsI O0bewm, yac. | Jlutepa-
n/m Typa
1 Kracchl 1 00bEKTHI 2 [6,7,10,12]
2 | KOHCTpYKTOPBI U IECTPYKTOPHI 4 [6,7,10,12]
3 JlnHamudeckoe pacrpeeieHue maMsITH B KJlacce 4 [6,7,10,12]
4 | Ileperpy3ska omepaTopoB 6 [6,7,10,12]
5 | HacnenoBaHue u BUpTyalibHbIE (DYHKIIMH 8 [6,7,10,12]
6 [ITa010HbI 4 [6,7,10,12]
7 Hcnonb3oBanue KOHTEHHEpa vector u3 OUOIMOTEKH 6 [6,7.10,12]
STL (pabota ¢ 0THOMEPHBIMH MacCCHUBaAMU)
NTOIo: 34
3.5 CamocrosiTesqbHast padoTa CTyJIeHTa
Ne Bunbl camocTosATensHOM paboThl 00ydaroierocs O0bewm,
n/n Jac.
1 | M3ydeHune JEKIIMOHHOTO MaTepHraa 3
2 | [TonroToBKa K MPaKTUYECKUM 3aHSATHSIM 0
3 | IlogroroBka K 1a00paTopHBIM paboTam 4
4 | BeimosiHeHHE KYpCOBOM MPOEKT 27
NTOI'O: 34

3.6. KypcoBasi padora (nmpoeKT)

KypcoBas paboTa (Ipo€KT) Mo IUCUUILIMHE YUYEOHBIM IJIAHOM MPEAYCMOTPEHA B
nsaToM cemectpe. Tema KypcoBoil paboThl: «Pa3padoTka CH-TIpHiIoKEHUN C UCTIOIb30-
BaHUEM OOBEKTHO-OPUEHTUPOBAHHBIX METOJIOB MpOrpaMMUpoBaHus B cpene Microsoft
Visual Studio». BeimonHeHne KypcoBoii pabOThl MOTPEOYeT OT CTYACHTOB CaMOCTOS-

[IpumepHas TemaTUKa KypcoBOil pabOTHI.

[IpumeHsisE COBpEMEHHYIO TEXHOJOTHIO pa3paboTku WindOWS-TIpUiIoKeHH Ha
s3pike TiporpammupoBanus C# B cpene Microsoft Visual Studio .NET, ctynent nomken
PEIINTH CIETYIOIINE 3aJauH:

Hcrnonb3ysi TEXHOJIOTHIO BH3yalbHOTO MPOTPAMMHPOBAHHS CO3[aTh MPOEKT, B
KOTOPOM OTHCaTh KJIACC AJIs BHITIOJHEHHs] MHIUBUIYaIbHOTO 3a1aHusi. PazpabareiBae-
MBI KJIACC JIOJHKEH COJIEPKaTh CIEAYIOUIUE SJIEMEHTHI: CKPBITHIE MOJISI, KOHCTPYKTOPHBI
C MmapaMeTpamMu U 0e3 mapameTpoB, METOJIbI, CBOMCTBA. METO/IbI U CBOMCTBA JOJKHBI
oOecrieuynBaTh HEMPOTUBOPEUMBBIN, MOJHBINA, MUHUMAJIbHBIM U yIOOHBIA UHTEpPEIC
knacca. [Ipu BO3HMKHOBEHUH OIIMOOK JOKHBI BEIOpAchIBaThcs UCKIOUeHus. Heobxo-
JUMO TIeperpy3uTh apupMETHUYECKHE OINEepaliy AJis BBINOJHEHUS HHIWBUIYaTbHOTO
3aJlaHusl.

Hcnonb3yss TEXHOJIOTUIO BH3YaJbHOTO MPOTPAMMHPOBAHHS CO3[aTh MPOEKT, B
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KOTOPOM OIHCATh HEPAPXHUIO KJIACCOB MPEIMETHON 00JIaCTH COTJIaCHO BapHAHTY WHIU-
BU/yaJIbHOTO 3aJIaHUsl; B COOTBETCTBHE C BAPUAHTOM 3a/IaHUs ONUCATh YKa3aHHbIC MH-
TepQeichl U peann3oBaTh UX B IEPEUUCICHHBIX KJIacCaX.

Hcnonp3yst TEXHOJIOTHIO BU3YaJbHOTO MPOrPAaMMUPOBaHMsI pa3paboTaTh MPOEKT,
B KOTOPOM HCII0JIb30BaTh JEJIeraT JUisl: BbI30Ba Pa3HbIX METOAOB OJHUM IK3EMILIIPOM
JiesieraTa; MHOTO/IpeCHON mnepenaud. B MeTonax mpenycMOTpeTh BBIBOJA pe3yJibTaTa.
Co3nath coOObITHE Ha OCHOBE JiesieraTa. B TecTupytomiem kinacce OpraHu3oBarh LEMOUKY
BBI30BOB.
O06beM yueOHON HArpy3Ku IMpH BBHIIOJTHEHUH KYpCOBOW pabOThI — 27 4acoB.
PexoMeHTyeMbIii 00bEM MOSICHUTENIBHOM 3alTUCKH 110 KypCOBOM paboTe — HEe MeHee 25
ctpanul] popmata A4 (210297 mm).

4 ®OHJA ONEHOYHBIX CPEACTB

4.1 Kpurepun ¥ mKaJbl 1Jisi HHTETPUPOBAHHOW OLIEHKH YPOBHA ¢OPMHPOBAHHO-
CTH KOMIIETEeHIIM I
Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUU

HYJICBOM YPOBEHb: HEBEPHBIE, HE APTYMEHTUPOBAHHbBIC, C MHOKECTBOM I'PYOBIX OIIH-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

MHUHUMAJIBHBIN YPOBEHbB: JIaHbI HE TOJIHBIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HUKE MHUHUMAJILHBIX TpeOoBaHMi. [[omyIieHo MHOTO
rpyObIX OIMHOOK;

IIOPOTOBBIM YPOBEHb: JIaHBl HEAOCTATOYHO IOJIHBIC, TOYHBIE U APTryMEHTHUPOBAHHBIC
OTBETHI HA BOIPOCHL. 11710X0 3HaeT TepMUHBI, ONIPEACIICHUS U TTIOHATHSI; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIIEHUS, MPUHITUIIBL. JIOMyIIIEHO MHOTO HETPYOBIX OIUOOK;

CpeaHUN ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€710M 3HAE€T TEPMUHBI, ONIPEAECICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. JOMyIIIEeHO HECKOJIBKO HETPYObIX OIIHMOOK;

MPOJABUHYTHIN YPOBEHbB: JaHbI MOJIHbIC, TOUYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HAa BO-
MPOCHI. 3HAET TEPMUHBI, ONPEAECICHUS U TTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHHU S, MPUHIIUIIBL. J{oNyIIeHO HECKOJIBKO HErPyObIX OMIUOOK;

BBICOKMI YPOBEHb: JaHbl MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAET TEPMHHBI, ONPEICIICHUS U MOHITUSA; OCHOBHbIE 3aKOHOMEPHOCTU, COOT-
HOLLIEHHUS, TPUHIUIIBL. JIONMyIIEHO HECKOIBKO HETOYHOCTEH .

Cocmasnarowas KomnemeHyuu — yMeHus

HYJIEBOI YPOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUS CYTH METOJIUKHU PELICHUs 3a7a4H,
JIOITYILIEHO MHOYKECTBO TPyOeHIINX OMMOOK / 3a/1aHUsI HE BBITIOJIHEHBI BOOOIIIE;

MUHUMAaJIbHBIN YPOBEHb: c1a0oe MOHMMaHUE CYyTH METOJIUKHU PEIICHHUs 3aJauu, JIOIy-
mieHbl TpyObie ommOKu. Permennst He obocHOBaHbl. He ymeer ucmonbp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JUTEeparypy. He opueHTHpyercs B cienuanbHON HAYyIHOH JHTe-
patype, HOpMaTUBHO-TIPABOBBIX aKTaX;

TIOPOTOBBIA YPOBEHb: JOCTATOYHOE TOHMMAHUE CYTH METOJMKHU PEIICHHUS 3aJa4H, J0-
MyIIeHbI oKMOKY. Perrenust He Bceraa 000CHOBaHBI. YMEET UCIOIb30BaTh HOPMAaTHB-
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HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CIEUUATbHON HAyYHOW JIHTe-
paType, HOpMAaTUBHO-TIPABOBBIX aKTaX;

CpPEIHUI YpOBEHB: B ILIEJIOM MOHHMMAET CYTh METOJMKH PEUICHMS 3aJa4d, JTOMYIIEHBI
omnOku. Pemienuss He Bcerma OOOCHOBaHBL. YMEET MCIOJIBb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIELMAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

IPOJIBUHYTHIM YPOBEHB: B LIEJIOM NTOHUMAET CYTh METOJAMKHU PEIICHUS 3a7auu, JOMyLIe-
Hbl HeTOYHOCTU. CriocoOeH 000CHOBATH PELIEHUs. Y MEET UCIO0Ib30BaTh HOPMAaTHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYYHYIO JIMTEPATYPy, HOPMAaTUBHO-IIPABOBBIE AKTHI;

BBICOKHI ypoBeHb: [loHnMaeTr cyTh MeToauku perreHus 3aaaun. CriocobeH 000CHOBATh
peleHus. YMeeT UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIIBHYIO HAYYHYIO
JUTEPaTypy, IEPEI0BOI 3apyOeKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasenarowas komnemeHyuu — 61a0eHue HagblKamu

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPHUPOBAJI HABBIKH BBHITIOTHEHUS MPO(HECCHOHATBHBIX
3a7a4. VICIIBITBIBAET CYIIECTBEHHBIC TPYJIHOCTH MPU BBINOJHEHUN OTICIBHBIX 3a7a-
HUU,

MUHHUMAaJIbHBIN YPOBEHBb: HE IIPOJICMOHCTPUPOBAJI HABBIKHM BBIMIOJHEHHUS MPOdheccHo-
HAIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPH BBIIIOJIHEHUH OTJICIIb-
HBIX 3aJaHUMN;

MIOPOTOBBIN YPOBEHB: BJIaJIeET OMBITOM IT'OTOBHOCTH K MPO(ECCHOHATBLHON JIeSITeIHHO-
CTU U NMPOo(eCCUOHAIIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO HAa MOPOTOBOM ypoBHE. Tpy-
JIOBBIE JEHUCTBHS BHIOJIHICT MEIJICHHO M HEKQUECTBECHHO,

CpPEeIHUIN YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHAIBHOU Jesi-
TEJILHOCTU U MPOGEeCCHOHATIPHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TPy/10BbIEC JEHCTBUS
BBITIOJTHSIET HA CPEJTHEM YPOBHE IO OBICTPOTE U KAaUECTRY,

MPOABUHYTHIM YPOBEHb: BIIAJICET OMBITOM U JOCTATOYHO BBIPAXKECHHOU JMYHOCTHOU
TOTOBHOCTH K NMpo(deCcCHOHATBHON ACATEILHOCTH U MPOo(ecCHOHATLHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M KaY€CTBEHHO BBITIOJHSET TPYIOBBIC ICUCTBUS;

BBICOKMH YPOBEHbB: BJIAJICET ONBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
poeCCHOHAIBHON JEATEIBHOCTH WM IPO(ECCHOHATIbHOMY CaMOCOBEPIIIEHCTBOBA-
HHIO. BBICTPO M KAUECTBEHHO BBIMIOJIHSET TPYAOBBIE JEUCTBUS.

Obobwennas oyenka cqpopmMupo8aHHOCMU KOMREMeHYUlL

- HyJIEBOM YpOBEHb: KOMIIETEHLIUU HE CHOPMUPOBAHBDI;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIUI HE C(hOPMHUPOBAHO;

- MIOPOTOBBI YPOBEHb: BCE KOMMETEHIIMU COPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha MOPO-
rOBOM YPOBHE;

- CpeIHUI YPOBEHB: BCE KOMIIETEHIIMH CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHIIMH CHOPMHUPOBAHBI HA CPEAHEM MIIM BHICOKOM
YPOBHE;

- BBICOKH YpOBEHb: BCe KOMIETEHIIMH C(HOPMHUPOBaAHBI HA BBICOKOM YPOBHE.
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4.2 Bonipocsl K 3K3aMeHY U PUMep IK3aMEeHAIlHOHHOI0 Ouiera

[TporieypHO-OpHeHTHPOBaHHAS U 00BEKTHO-OPHUEHTUPOBAHHAS METOIOJIOTHS TIPO-

IpPaMMHUPOBAHUsI, OCHOBHBIC XapaKTEPUCTHKH U Pa3IHUH.

OCHOBHBIE PUHITUTIBI 00 BEKTHO-OPUEHTUPOBAHHOTO TiporpammupoBanus (OOIT).

[TonsiTre kiacca u o0bekTa. OnucaHue Kiacca.

VYupasiieHue J0CTYIIOM K 4iieHaM kiacca - public, private, protected.

Omneparuu . 1 ->, pa3penieHne 00JacTi BUTUMOCTH, YKa3aTelb this.

OOBbsBIECHUS U ONUCAHUS PYHKIMI-4IeHOB Kiacca; 3 dexT inline.

CrenmanbHble QYHKIIUN - KOHCTPYKTOPBI U AECTPYKTOP.

Hpy3bs knacca, "3akoHbl" Apyx0bl. CpaBHEHHE PYHKIMHU-YICHA U QYHKIUH-IPYTa:

OIKCaHUE, BHI30B.

9. Ileperpyska omeparopoB. Ileperpy3ka ¢ moMomipio (GyHKOHH-4IeHA W (yHKIIAH-
Apyra.

10.Oqunounoe HacienoBanue. [IpaBuiia HacnegoBaHus. BunuMocTs mpu HacienoBa-
HUWU.

11. lunamudeckuit nonmumopdusm. BuptyanbHbie QyHKIIUN.

12.Yucro BupTyaabHble PyHKIIUU. AOCTpAKTHBIEC KJIACCHI.

13.06paboTKa UCKITFOUECHHH.

14 KakuMu JOCTOMHCTBAMH U HEJIOCTaTKaMU 00J1aat0T 11abIOHBI?

=

N OTh W

[Ipumep 3K3aMeHALMOHHOTO OHJIeTa

I'OYBIIO «/loHenknii HaMOHAIBHBIM TEXHUYECKUN YHUBEPCUTET)

[IporpamMma OATOTOBKH: baxanaspuam
Hanpasienue moaroToBku: 01.03.04 «/Ipukiadnas mamemamuxay

Hanpasnennocts (mpodune):  «llpukiaonas mamemamurka u KubepHemuKkay,
«busnec-ananumuxa ¢unancosvix cucmem»)

CemecTp: 5

YueOHasa QUCIUAILINHA: OFBEKTHO-OPUEHTHPOBAHHOE IIPOI'PAMMUPOBAHUE

BUJIET NeXX

1. B 3anmanusx, mpejcTaBiIeHHBIX B opMe Tecta HeoOXOAMMO BHIOpATh MPABWIHHBIN

BapHaHT OTBETA.
. Knace - 370 ...
TUT JaHHBIX, OMPEICISAEMBI IPOTPAMMHUCTOM, B KOTOPOM OOBEIUHSIOTCS CTPYKTYPHI TaHHBIX H
byHKIMU UX 00pabOTKH;
2. CTPYKTYpa, CofepiKamiasi JTaHHBIE U METO/IbI IPHUCBANBAHUS/U3MEHEHHS 3HAYCHU I
3. o0bennHEHHE B OJTHON CTPYKTYpE METO/I0B 0OpabOTKH TaHHBIX
4. crneuuasbHBIA TUI, B KOTOPOM OIpPENESIOTCS IpoLeaypbl U PYyHKIIMH 00pabOTKU JaHHBIX
2. lano o0bsiBIeHMe Kiaacca. Co3aaTh 2 IK3eMILIsSApa KJacca:
class Point
{Intx, y;
public:
void Show ();};

1. Point tl; Point t2 (10,50)

2. Point t1; Point t2;

3. Point t1 (100,100) Point t2 (10,50)
4. Point t1 (50,50) Point t2 ();

el
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3. Ceknus private B 00bsIBJICHIH KJIacCa ONpeaesisieT:
1. naHHBIE M METOJIBI, JOCTYIHBIE TOJBKO YWIEHAM Kjlacca
2. JaHHBIC U METOJIbl, KOTOPbIE HE MOTYT OBITh HACJEIOBAHBI
3. JaHHbIE, KOTOPbIE JOCTYMHbI TIOTOMKaM KJlacca
4. naHHbIE, JOCTYIHBIE TOIBKO JUJISl UTEHUS
4. OT™MeTbTe NPAaBWIbHbIE YTBEPKICHUSI
1. KOHCTPYKTOpBI Kj1acca HE HACIEAYIOTCS
2. KOHCTPYKTOPOB KJIacCa MOKET ObITh HECKOJIBKO, UX CUHTAKCUC ONPEAEIsAeTCS IPOrpaMMUCTOM
3. KOHCTPYKTOPOB KJlacca MOXET OBITh HECKOJbKO, HO MX CHHTAKCHUC JOJDKEH MOAYMHATHCS MPaBH-
JaM neperpys3ku QyHKUui
KOHCTPYKTOP BO3BpAIIIAET yKa3aTelb HA O0bEKT
KOHCTPYKTOp HE BO3BpALAeT 3HAUECHUE
. YKa:kuTe, KOria BbI3bIBACTCS 1eCTPYKTOP 00beKTa
I[Tocie BbI30Ba KOHCTPYKTOPA 3TOT0 0OBEKTa,
IIpu 3aBepiieHNH IPOTrpaMMBlI;
Korna nporpamma BbIXOIUT U3 007aCcTH AEHCTBHSI OOBEKTa;
[Tocne BpI30Ba JECTPYKTOpPA 3TOr0 00BEKTA
[Tpu ucnonuenun onepauuu delete s TMHAMUYECKOTO 0ObEKTA
6. Ilepeonpenesenue onepanuii uMeeT BUA:
UMs_KJlacca, KIIF0UeBOe CIIOBO Ooperation, CUMBOJI Ollepaluu
MMs_KJIacca, KIII0UeBOE CIIOBO operator, CAMBOJI OINEpalii, B KPYIJIBIX CKOOKaxX MOTYT OBITh yKa-
3aHbl apPIyMEHTbI
UMs_Kjacca, KJI04YeBOEe CI0BO operator, CIIMCOK apryMEHTOB
UMs_KJlacca, J1Ba ABOETOYMsI, KIII0YEBOE CJIOBO Operator, CHMBOJI OIepaIiiu
. [lonmumop¢u3M B 00beKTHO-OPHEHTHPOBAHHOM IIPOrPAMMMPOBAHUH PeaTu3yeTcs:
yepe3 MEXaHU3MBbI Neperpy3ku (GyHKUIUM 1 onepaunii), BUpTyaabHble (YHKLINU U N1a0I0HBI
yepe3 MEXaHU3MbI Neperpy3Kku (PyHKIMHA U onepaliuii) u madioHbl;
yepe3 BUPTYyalbHble (DYHKIMH U 1A0JIOHBI;
yepe3 MEXaHU3MbI neperpy3ku (pyHKIMM U onepanuii) U BUpTyaibHble G YHKIUN
. Boi0epuTe NpaBUJIbHBIC YTBEPKACHHUSA:
€CJIM 3JIEMEHTHI Kjlacca OObBSIBIEHBI KaK private, TO OHU JOCTYIHBI TOJIbKO HacleAHHKaM Kjacca,
HO HE BHEUIHUM (YHKIMAM
2. eclv dJeMEHTHI Kjlacca OOBSIBICHBI KaK private, TO OHM HEIOCTYITHBI HU HAacJeIHUKaM Kilacca, HU
BHEIIHUM (YHKIIUSAM
3. ecmu 37eMeHTHl OOBSIBICHBI Kak public, TO OHU JTOCTYITHBI HACJIETHUKAM Kjlacca, HO HE BHEIIHUM
byHKIISIM
4. ecnu dIEMEHTHI OOBSIBICHBI Kak public, TO OHM JOCTYIHBI M HACJIEAHUKAM KJIAcCa, ¥ BHEIITHUM
byHKIISIM
9. MosxeT Jin a0CTPAKTHBIN MeTO/ He ObITh BUPTYAJbHbIM?
a)Moxer
b)MoskeT, TOJIBKO €CITU OH 3aKPBITHIN (private)
c)He moxer, 11t000¥ abCTpaKTHBIM METO/ aBTOMAaTHYECKHU SBJISIETCS BUPTYAIbHBIM
10. ITocsie reHepUpPOBAHUS UCKIKYUTEIBbHON cuTyauuu (exception), BbINOJHeHHEe QYHKIMH, KO-
TOpas ee CreHeprpoBaJIa:
a)lIpomomxaercst
b)IIpepsiBaeTcs
c)IIponomxkaercs nocie BHITOJHEHUsT 00pabOoTUHKA CKITIOUYUTENBHON CUTYallun
d)ITpepsiBaercs, ecnu 00pabOTUMK ATON UCKITIOYUTEIBHOM CUTYAIMH CYIIECTBYET, M MPOAOIDKACTCS B
IPOTUBHOM CiIy4ae
11. Kakoii Tun orHomeHnii onucbiBaercsi: [Iporpammuct ucnoandyer Komnblorep aasi npo-
€cMOTpa BHJeo ¢ KoTamu B IHTepHeTe.
1. Kommo3umnus

NESORWNEO O A

P®EAPONE AW
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2. Arperanus
3. acconuanus
12. C Touxu 3penusi C++ npaBuJjieH Jid NpUBeJIeHHbIN KOJ:
struct TypeA
{ int I;
char C;
Double D;
bi
struct TypeA X;
TypeA Y;

a)KOJ OITHOOYCH;

b)ato kox He Ha C/C++;

C)KOJI KOPpEeKTeH, OyAyT CO3JaHbl 2 CTpYKTYphl TypeA;

d)xox koppekTeH, HO OyneT co3nana Toiabko 1 ctpykTypa TypeA;
13. IlpokoMMeHTHpPOBATH KO. UTO Oy/eT BbIBeI€HO HA KOHCOJIb B pe3yJibTaTe padoThl Mpo-
rpamMMBblI:

class A

{ int *a;

public:

A() { a=new int[10]; cout<<"A"; }

A(char c) { a=new int[10]; cout<<c; }

~A() { delete a; cout<<"~A"; }

}s

class B:public A

{int *b;

public:

B() { b=new int[10]; cout<<"B"; }

B(char c¢) { b=new int[10]; cout<<c;}

~B() { delete b; cout<<"~B"; }

}s

B *b=new B('C'); A *a=b; delete a;

14. TIpoxoMmMeHTHpOBATH KOA. UTO OyaeT BbIBeIeHO HAa KOHCOJIbL B pe3yJbTaTe padoThl Mpo-
TPaMMBbI:

class Parent { public: virtual int f() { return 1; } };

class Child : public Parent { public: virtual int f() { return 2; } };

int main(int argc, char *argv[])

{Child c;

Parent *p = &c; int v = p->f(); cout<<v<<endl;}

15. IIpokommenTHpoOBaTh KOA. UTO OyAeT BbIBEJEHO HAa KOHCOJIb B pe3yJbTare padoTbl Mpo-
rpamMMBI:

class First

{int value;

public:

First( int _value ) : value( _value ) {}

First( void ) : value(9) {}

virtual int V( void ) { return value; }

int S( void )

{int s=0; for ( int i=First::V(); i; s+=i--); return s;}

}s

class Second : public First
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{int appendix;
public:
Second( int _value ) : First( _value ), appendix(_value) {}
Second( void ) : First(®), appendix(®@) {}
virtual int V( void )
{ return First::V()+appendix; }
virtual int &A( void )
{ return appendix; }
s
First *a = new Second(3);
int x = a->S(); cout<<"x="<<x<<endl;
16 I[.]'[ﬂ CJ'[eL[leIIIeﬁ nmporpaMmbl OIIPEACINTE, KAKOB pE3yJbTaT BbINIOJHCHUS. Ecian nmporpam-
Ma HE CKOMIIMJIMPYETCH, TO 06'LHCHI/ITe mo4emy. 331’[yCKaTb KO/l HE HY’KHO, BbI 10JI’)KHbLI OIIp€/1e-
JIUTH Pe3yJbTAaT/0IMOKH NporpamMMm 0e3 moMOIIM KOMIIMJISITOPA
#include <iostream>
class Parent

{private:
int m_x;

public:
Parent(int x): m_x(x) { std::cout << "Parent()\n"; }
~Parent() { std::cout << "~Parent()\n"; }
void print() { std::cout << "Parent: " << m_x << '\n'; }

}s

class Child: public Parent

{public:
Child(int y): Parent(y) { std::cout << "Child()\n"; }
~Child() | std::cout << "~Child()\n"; }
void print() { std::cout << "Child: " << m_x << '\n'; }

}s

int main()
{ Child ch(7);
ch.print();}
17. IIpeanonoxuM, YTO HAaM HY’KHO NepelaBaTh AaHHbIe napamMu. Peaqusyiite mad/aoH kiacca
Pairl, koTopblii MO3BoJIsIET NMOJIb30BATEII0 NepelaBaTh AJaHHbIe 0JHOro Tumna napamu. Ciaeny-
OIIMA KOX:
int main()
{ Pairl<int> pl(6, 9);
std::cout << "Pair: << pl.first() <«
const Pairl<double> p2(3.4, 7.8);
std::cout << "Pair: " << p2.first() <<
return 90;}
I[OJ'DKCH MMpOU3BOAUTH CJ'ICI[yIOIJ_II/Iﬁ pe3yibTarT:
Pair: 6 9
Pair: 3.4 7.8
2 Vcnonn3oBanue koHTelHepa vector u3 omdmoreku STL. Jlan maccuB u3 N 1eibIx
yucen. HaiTu KOoJIM4eCTBO 3JIEMEHTOB, PACIIONIOKEHHBIX 0 TIEPBOTO JIEMEHTA, KPATHO-
ro 5. YIBOUTh 3J€MEHTHI MaccuBa, paBHbIC k. OTCOPTHPOBATH 1O BO3PACTAHHIO YaCTh

MacCCHBa 10 IICPBOIO MAKCHUMAJIbHOI'O 9JICMCHTA.

<< pl.second() << '\n';

<< p2.second() << '\n';

YTBepxaeHo Ha 3aceqannu Kadeapsr «[IpukinagHas MaTeMaTHKa U HCKYCCTBEHHBI UHTEIUICKT,
nporokon Ne  or . 20 T

3aB. xadeapoit [TaBneim B.H. OK3aMeHaTop TapaGaesa 11.B.
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KPUTEPUU
OlleHMBAHUSI IK3aMEHAIIHOHHOMH PadoThI
no qucuuiuimHe «O0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUS
Ut o0yJarormuxcs o HanpasieHuto moaroroBku 01.03.04 Ipuknagnas MmaTemMaTuka
(mampaBneHHOCTH (TIpodub) — «IIpuKIagHas MaTeMaTuKa U KHOSPHETHKA,
«bu3Hec-aHanmuTHKa (PUHAHCOBBIX CHCTEM))
DK3aMeH MPOBOJUTCS MMUCbMEHHO 1O OWJIeTaM | MPOBOAMTCS B JBa 3Tana. [lepBblil aTam pea-
TU3yeTcs B BUJIC TECTUPOBAaHUS. Te€CTUPOBAHHUE CTABHUT IICNIbIO TIPOBEPHUTH JOCTHKCHHUE CTYJACHTOM
MIOPOTOBOTO YPOBHS OCBOCHUS H3yYCHHOT0 MaTepuaa.

FHoMep TeCToBOro 3aiaHs KonngecTBo 6a51510B, KOTOPOE MOIYYaeT CTYACHT 3a IIPABUIIbHBIA OTBET
Ha BOIPOC TecTa
1 1
2 1
3 1
4 1
5 1
6 1
7 1
8 1
9 1
10 1
11 1
12 1
13 1
14 3
15 3
16 3
17 3 i

BTopoii aTan comepKUT MpakTUYECKOe 3a/JaHue, KOTOPOE 00S3aTeIbHO BBIMOJHSICTCS Ha KOMITBIO-
tepe. OCHOBHAS I1€JIb JAHHOTO 3aJaHusl — TPOBEPUTH Y CTYJIEHTa CPOPMUPOBHHOCTh YMEHHH OTIe-
PUPOBATH U3YUCHHBIM MAaTCpHUAJIOM U NPUMCHATH €ro JJIs pCUHICHUA MPAKTUYCCKUX 3aj1a4.
PexoMenpanuu 1o oneHUBaHUIO BBITTOJTHEHHOTO 3aJaHUs

KomnnyectBo Oailios,

Onucanue KOTOpOE MOJIy4aeT
CTY/ICHT
[IpenocraBien pabOTOCIIOCOOHBIM NMPOTrpaMMHBIN KO, CTYAEHT MOXET 35-25

MOSICHUTh XOJ[ PEUICHHUs, 3HAeT Ha3HAUYCHHE KOMAaHJ, MOXET H3MEHHTH
HEKOTOpbIe YCIOBUS IO MPOch0e MpenojaBaressl.

ITporpamMMHBIi KOJi MOXKET OBbITH HE paboTOCIOCOOEH, OHAKO AITOPUTM 24-15
peleHusl 3314l KOPPEKTHBIH, CTYJICHT MOXKET MOSCHUTH XOJ pPEIICHUS,
3HaeT Ha3HAYEeHUE KOMaH]I

[IporpaMMHBIil KOJ1 HE paboTaeT, arOPUTM pPEIICHUS HE BEPHBIN, CTYACHT 14-1
3HAET HA3HAYCHMSI OTAEIbHBIX KOMaH]
[IporpaMMHBIN KOJI OTCYTCTBYET, QJITOPUTM DEIICHHUS HE BEPHBIN, CTY- 0

JICHT HE 3HAET, KaK BBIMOJIHUTD 3a/1aHUE
[TonydyeHHble GayIbl 32 OTBETHI HA BOIIPOCHI OMJIETa CYMMUPYIOTCSA U C YYETOM PE3yJIbTaTOB
TEKYIEr0 KOHTPOJISl pabOThI CTYA€HTA BHIBOJUTCS UTOroBas oneHka no 100-6amibHoi mikane.
[Toryuennas onenka no 100-0ayuibHOM MIKane OMpeNeNseT OLEHKY 0 ToCyIapCTBEHHOM
mkane u mxaine ECTS.

VYTBep:kIeHO Ha 3aceaHuu Kadeaphl MPUKIIAIHOM MaTEMAaTHKU M HCKYCCTBEHHOT'O MHTEIIEKTA,
NnpoTOKOJ Ne or . .20 T.
3aBenyroumii kadenpoit [TaBneim B. H.
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4.3 Kpurepumu onieHUBaHUA

OneHuBaHue YpPOBHS OCBOEHHUS 00ydYaromuMcs y4eOHOro Marepuana JUCIUILIU-
Hbl «OOBEKTHO-OPUEHTHUPOBAHHOE IMPOTPAMMHUPOBAHKE» MPOU3ZBOJUTCA B XOJE€ TEKY-
IIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIluu (CEMECTPOBOTO KOHTPOJIA).

Texkymuii KOHTPOJb 3HAHWN CTYJIEHTa OCYIIECTBIISCTCS MO pe3yjbTaTaM BbI-
MOJTHEHUS JTA00paTOPHBIX padoT.

BrimonHeHne 1abopaTopHBIX paboT C 3alIUTON 0TYETA, IPETyCMOTPEHHBIX pado-
Yell mporpaMMoi AUCITUIUTHHBI, SBSETCS HEOOXOAMMBIM YCIIOBHEM JIOTyCKa, 00ydaro-
HIETOCS K 9K3aMEHY.

Pacnipenenenne 0amioB TEKyIIET0 KOHTPOJS pabOThl 00y4aromierocsi Ha MpoTs-
KEHUH ceMecTpa MpuBeAeHO B Tabmuie 1.

Ta6nuna 1 — Pacipenenenne 6aiy10B TEKyIero KOHTPOJIS

Bo3MmokHoe ko-
JINYECTBO OaJUIOB

dopma KOHTPOJIS [Tpumeuanue

Jl1s cTy1eHTOB O4HOMU (OopMBbI 00yUEeHHUs

OTuét o nmabopaTopHOi 3aaHKe BBIOJIHEHO MPABUIBHO, TPUBEICHHBIC
pabote(1-2)/(3-7) 5/6 pe3yJIbTaThl 00OCHOBAHBI, BBITOJIHCH aHAIH3 T10-
JIYYE€HHOTO Pe3yJibTara

3aaHKe BBITOJHEHO B I1€JI0M IPABUILHO, IIPO-
CKTHBIE pEIIeHHs He Bcera 000CHOBaHbI, BO3-

3/4

HUKJIX TPYAHOCTH B O6’I)$[CHCHI/II/I MMOJIYYCHHBIX
pe3yIbTaToB

Hroro mno maadopartop- "

parop N3 pacuéra 7 nabopaTopHBIX padoOT.

HBIM PpadoTraMm (MaKcH- 40
OnenuBaeTcs kaxas jadopaTopHasi padora.

MaJIbHO BO3MOSKHOE)

HUTOI'O: 40 MaxkcuMaabHO BO3MOXKHOE

IIpome:xyTouHasi aTTecTalus 10 Pe3yJbTaTaM OCBOCHHUS JTUCLMILIMHBI B S ce-
MecCTpe IPOBOAUTCS B (OpMeE CEMECTPOBOrO 3k3ameHa. dopma nmpoBeneHHs SK3aMeHa —
NMCbMEHHAsl. JK3aMEHAlMOHHBIN OUleT BKIto4aeT B ceds 1 Teopernyeckuii Bonpoc u 1
IIpaKTUdecKoe 3aaanue. [Ipyu oneHrnBaHny CTyIeHTa Ha DK3aMEHe MPErogaBarellb pyKo-
BOJICTBYETCS] KPUTEPHUSIMHU, IPUBEICHHBIMU B TaOIHIIE 2.

MaxkcumalnbHO€ KOJTMYECTBO 0OAJUIOB 3a OTBET HAa BONPOC IK3aMEHALIMOHHOTO Ouie-
Ta 3aCUMTHIBACTCA CTYACHTY B CIIydae, €CIM OTBET NMOATBEPKAACT BIAJCHUE CTYIAECHTOM
3HAHUSIMH B TIOJJHOM 00BbeMe yueOHOHM MpOorpaMMbl, MaTepuan U3JI0XKEeH B JIOTHYECKON
MOCJIeIOBATEIBHOCTH C BBIJICIIEHUEM TJIABHOTO, COJIEP’KUT TOUHBIE (POPMYITHUPOBKH.

IIpy oTCyTCTBMHU ITPAaBWIBHOTO OTBETA HA MOCTABJIEHHBIA BOIPOC CTYIAEHT IONY-
yaet 0 Oamos.

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY IK3AMEHY

Maxkcumansao
®opma KOHTpOJIA
BO3MOKHOE KOJMYECTBO OAILIOB
OTBeT Ha BOMNPOCHI AK3aMEHa- Borpoc 1 25
[IUOHHOTO OMiIeTa
BOIpOC 2 35
HUTOI'O: 60
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HroroBasi oueHka onpenensercs MyTeM CyMMHUPOBAaHHs KOJMYECTBa OAIOB O

pe3yibTaTaM TEKYIIETO KOHTPOJISI M KOJIMYSCTBA 0aJUIOB IO PE3yJIbTaTaM CEMECTPOBOTO
sKk3aMeHa. MaKCHMAaJIbHO BO3MOXKHOE KoJnuecTBo 0as1oB — 100.

[Tonyuyennas onenka no 100-6annpHOI 1IKane onpeaenseT OLEHKY Mo rocyaap-

CTBEeHHOI 1ukayie u nmkajge ECTS:

Cymma 0OasioB Ouenka Onenka
o 100-6anpHOI 1mIKae no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaje
90-100 A OTimyHO
80-89 B Xopoo
75-79 C
70-74 D y
60-69 E JIOBIIETBOPUTEIHHO
35-59 F He
0-34 =8 YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHHUEM NUCHHUILIMHBI

4.5 Ilpumep TeKyuero onpoca Ha JadopaToOpHbBIX 3aHATHAX

Ha npumepe temsbl «HaciiegoBanue 1 BUPTyaJbHbIe (PYyHKIUH»

1.

2.
3.
4

o o

AOCTpakuus U uepapxusl.

[TpuHLIMIIBI 0OBEKTHO-OPUEHTHUPOBAHHOTO ITporpaMMupoBanus. Hacnenosanue.
[IpuHUUITBI 00BEKTHO-OPUEHTUPOBAHHOTO MporpaMmmMupoBanus. [lonmumopdpuzm.
OnuuouHoe HacnenoBaHue. [IpaBuna HacnmemoBanus. BuammocTs npu HacienoBa-
HUU.

Junamuueckuii nonumopdusm. BuptyanbHbie QyHKINH.

Yucto BUpTYyasbHble QYHKIMHA. AOCTPaKTHBIE KIACCHI.

4.6 KypcoBasi padoTa (IpoekT).

[Ipu onieHMBaHUU PE3yJILTATOB KYpCOBON PabOThI PYKOBOACTBYIOTCS CIIEAYIOIIUM

pacnpeneneHueM MaKCUMaJIbHO BO3MOKHOT'O KOJIMUECTBa OAJJIOB 10 OCHOBHBIM pasjie-
JaM pabOTHI:

No MaxkcuMaiIbHO BO3MOYKHOE
HaumenoBanue paznena
/o KOJIMYECTBO 0AJLIIOB
1 AHanuTH4eckKas 4acTh 40
2 [IpoekTHas 4acTh 50
3 TecTtupoBaHue 10
HUTOI'O: 100

B pesynbrare cymmupoBaHusi HaOpaHHBIX IO pasjaeiiaM OaJlJIOB PyKOBOAHUTEIb

KypCOBOTO pabOTHI OMpEesieT MPeABAPUTEIbHYIO UTOTOBYIO OIIEHKY, KOTOPas MOXKET
OBITh CHIDKEHA TIO pe3yJibTaTaM 3allUThl OOYYAIOIIMMCSI KypCOBOM pabOTHI mepes] KO-
MHUCCHEH 13 YrcJa IperogaBaTescii kadeapol.
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5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHast JuTepaTypa

1 Crpayctpyn, b. IlporpammupoBanue [DIEeKTpOHHBIN pecypc] : MPUHIUIIBI U
npakTuka ¢ ucnoib3oBanuem C++/ b. Ctpayctpyn ; b. CrpaycTpyn ; niep. ¢ aHri., pe/.
N.B. Kpacukosa. - 2-¢ uza. - 83 M6. - Mocksa : Bunbsimc, 2016. - 1 daitn. - IlepeBoa
u3n.: Programming: Principles and Practice Using C++/ B. Stroustrup. - CucreM. Tpe-
OoBaHusI: Acrobat Reader. - ISBN 978-5-8459- 1949-6.
http://ed.donntu.ru/books/17/cd6586.pdf

2 bykynos, C. B. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS :
yuebHoe nocobue / C. B. bykynos, O. B. bykynoa. — Cankr-IletepOypr : CaHkT-
[leTepOyprckuii rocy1TapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN YyHUBepcuter, ObC
ACB, 2017. — 196 c. — ISBN 978-5-9227-0713-8. — Tekct : anexktpoHHslii // Lud-
poBoii  oOpasoBatenbHBIi  pecypc IPR SMART : [caiit] — URL:
https:// www.iprbookshop.ru/74339.html

3 3aiineB, M. I'. OOBEKTHO-OPUEHTUPOBAHHBIN aHAU3 U MPOrPAMMHUPOBAHUE :
yueOHoe nocobue / M. I'. 3aitnieB. — HoBocubupck : HoBocubupckuit rocyaapcTBeH-
HbII TexHU4Yeckuil ynusepcuteT, 2017. — 84 ¢. — ISBN 978-5-7782-3308-9. — Tekct
: aniekTpoHHbIN // Lludposoit o6pazoBarenbhbiil pecypc IPR SMART : [caiit]. — URL:
https:// www.iprbookshop.ru/91284.html

4 bunnur, B. A. OcHoBBI 00beKTHOTO TTporpammupoBanust Ha C# (C# 3.0, Visual
Studio 2008) : yuebHoe mocodbue / B. A. bumnur. — Mocksa, CapatoB : UHTepHeT-
VYuuepcuter Uudopmarmonnsix Texnonoruit (MHTYUWT), By3zoBckoe oOpazoBaHue,
2017. — 583 c¢. — ISBN 978-5-4487-0145-0. — Tekcrt : anexkTpoHHbIi // Hudposoit
oOpa3zoBaTeIbHbIN pecypc IPR SMART : [caitT]. — URL:
http://www.iprbookshop.ru/72339.html

I1. lonmosiHUuTEIbHAS JHMTEpPaTypa

5 Mamspos, A. H. O6beKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE ;| yUSOHUK
U1t Texaudeckux By30B / A. H. MansipoB. — Camapa : Camapckuii rocyapCTBEHHBIN
texHnueckui yausepcuret, bC ACB, 2017. — 332 c. — ISBN 978-5-7964-1952-6.
— Texcr : anextponnsiit // Ludposoii oopazoatenbubiii pecypc IPR SMART : [caitt].
— URL: https://www.iprbookshop.ru/91772.html

6 OOBEKTHO-OPHEHTHUPOBAHHOE MTPOTPAMMHUPOBAHUE : JTAOOPATOPHBIN MPAKTHKYM
/ coctaButenu M. B. ConomonoB. — CraBpomnons : CeBepo-KaBkazckuil (penepanbHbii
yHuBepcuteT, 2018. — 111 ¢. — Tekcer : anextponnsiii // LudpoBoi 06pa3oBaTebHbIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/92712.html

7/ Hosuxkos, II. B. O0beKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE : YYEOHO-
MeToaudeckoe mocobue k JadoparopHeiM padotam / I1. B. HoBukoB. — Capatos : By-
30BcKoe obpazoBanue, 2017. — 124 ¢. — ISBN 978-5-4487-0011-8. — TekcT : 3J1ek-
tpounblii // Ludposoit obpazoBarenwvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/64650.html

8 T'openos, C. B. CoBpemMeHHBIE TEXHOJIOTHH MPOTPAMMHUPOBAHUA: pa3padOTKa
Windows-npunoxenwnii Ha s3pike C#. B 2 Tomax. T.I : yuebnuk / C. B. I'openos ; mon
penakuueii I1. b. JIykpsiHoBa. — Mocksa : [Ipomereit, 2019. — 362 ¢. — ISBN 978-5-



http://ed.donntu.ru/books/17/cd6586.pdf
https://www.iprbookshop.ru/74339.html
https://www.iprbookshop.ru/91284.html
https://www.iprbookshop.ru/91772.html
https://www.iprbookshop.ru/92712.html
https://www.iprbookshop.ru/64650.html
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907100-09-1. — TekKcT : 3NMEeKTPOHHBIN // DAeKTpoHHO-OMOMMoTeuHas cucrema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/94532.htmi

9 T'openos, C. B. CoBpeMeHHbIE TEXHOJIOTUU MPOrPAMMHUPOBAHMS: pa3pabOTKa
Windows-nipunoxkenuii Ha s3bike C#. B 2 Tomax. T.II : yue6nuk / C. B. I'openos ; mox
penakimueii I1. b. JlykpssnoBa. — Mocksa : [Ipomerteit, 2019. — 378 ¢. — ISBN 978-5-
907100-18-3. — TekcT : 2JIEKTpOHHBIN // DnekTpoHHO-OMOIMoTeyHas cucrema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/94533.htmi

6 YYUEBHO-METOJINYECKOE OBECIIEYEHUE JUCIUITJINHBbI

Y4eOHo-MeTOAUYECKHME U3AaHMs, paspadoTanHbie B JlonHTY:

10 Meroauveckne PEeKOMEHIAIMH JUIsl BBIMIOJHEHUS JTA0OPATOPHBIX padoOT 10
mucuuiuinHe "OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUpOBaHuE" [DIEKTPOHHBIN pe-
cypc] : nns obydaronuxcs 1o HampaiieHusM noaroroku 01.03.04 "Ilpuknannas ma-
tematuka", 02.03.03 "MaremaTuyeckoe oOecriedeHrne W aIMHUHUCTPUPOBaHKE UHGOP-
MalMoHHBIX cucteM" Bcex dopm obydenus / TOYBIIO "JOHHTY", Kad. npuknan.
MaTeMaTUKU M HMCKYCCTB. MHTeIiekTa ; cocT. M. B. TapaGaeBa. - 1 M6. - JloHeuxk :
['OYBIIO "JOHHTY", 2022. - 1 ¢aitn. - Cucrem. tpeboBanusa: Acrobat Reader.
http://ed.donntu.ru/books/22/m8644.pdf

11 MeTonuyeckue yka3zaHus JIJIsl BHITIOJIHEHUS KypCOBOM paOOThI 1O JUCITUTUINHE
"OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHUpoBaHue’ [DNeKTPOHHBIN pecypc] : g 00y-
yapomuxcd 1o HamnpasiaeHusM noaroroBku 01.03.04 "llpuknagnas wmaremartuka',
02.03.03 "Maremaruueckoe oOecrieyeHue U aAMUHUCTPUPOBaHHWE MH(GOPMALMOHHBIX
cuctem" Bcex gopm odyuenust / TOYBIIO "JOHHTY", Kad. npuknaa. MaTreMaTUKH U
UCKyccTB. uHTemiekTa ; coct. M. B. Tapabaesa. - 690 K6. - loneuk : I'OYBIIO
"ITOHHTY", 2022. - 1 daiin. - Cucrem. TtpeboBanusa: Acrobat Reader.
http://ed.donntu.ru/books/22/m8643.pdf

12 Metonuueckue pPEeKOMEHIAIUKU JJIsI CaMOCTOSATEIbHOM pabOThI IO JIHUCIIH-
winHe "OO0BEKTHO-OPUEHTUPOBAHHOE TpOrpaMMHUpoBaHue’ [DIeKTpOHHBIA pecypc] :
JUIst oOyvaronuxcs 1o HampasiieHussM noarotoBku 01.03.04 "Ilpuknagnas maremaru-
ka", 02.03.03 "Maremaruueckoe obecriedeHue U aIMUHUCTPUPOBAHUE MH(OOPMAIIMOH-
HbeIX cucteM" Bcex dopm oOyuenus / TOYBIIO "JIOHHTY", Kad. npukian. matema-
TUKU U UCKYCCTB. uHTeIIeKTa ; cocT. M. B. Tapabaesa. - 546 K6. - {lonenx : [OYBIIO
"IIOHHTY", 2022. - 1 daiin. - Cucrem. TtpeboBanusa: Acrobat Reader.
http://ed.donntu.ru/books/22/m8645.pdf.

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JOHHTY - http://donntu.ru/library
9BC IPR SMART — http://www.iprbookshop.ru



http://www.iprbookshop.ru/94532.html
http://www.iprbookshop.ru/94533.html
http://ed.donntu.ru/books/22/m8644.pdf
http://ed.donntu.ru/books/22/m8643.pdf
http://ed.donntu.ru/books/22/m8645.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JIeKUMOHHbIE 3AHATHA:

VYyebnas ayautropusi Ne 3.251, yueOHbI kopmyc 3, AJig NPOBENCHUS 3aHIATHM
JICKIIMOHHOTO THWIIA, TPYNMOBBIX U WHAMBUIYAJIbHBIX KOHCYJBTAIMM, TEKYIIEro KOH-
TPOJIsi ¥ IPOMEXKYTOUHOM aTTECTAlluU: MYJIbTUMEANITHOEe 00opynoBanue: HOyTOyk (OC
- Windows 8.1 Professionalx86/64 - akamemuueckas moxamnucka DreamSparkPremium,
LibreOffice 3.3.0.4 - muniensus GNULGPLv3+ nu MPL2.0), My asTUMEAUIHBINA TIPOCK-
TOP, KpaH).

7.2 JlabopaTopHbIe padOThI:

Komnbrorepusiii kiace Ne 11.421 yueOnsiii kopnyc 11, 1 nmpoBeeHus JIEKIu-
OHHBIX U JTAOOPATOPHBIX 3aHATHM, TPYNIOBBIX M UHAUBUIYATbHBIX KOHCYJIbTAIlUN, TE-
KYIIETO KOHTPOJISI U TPOMEKYTOYHOM aTTecTanuu (Crenuaii3upoBaHHas MeOelb: J0C-
Ka ayIUTOpHasi, MapThl.). MynpTUMeauitHOe 000pynoBanue: koMmibloTepsl IntelCeleron
2.4 mhz/760 Mb,/40 Gb Monutopsl LG FLATRON. IIporpammuoe o6ecneuenue: OC
— Microsoft Windows XP Professional — 6ecrmatnas Bepcusi, OpenOffice, Mozilla
Thunderbird-78.10.1, Dev-C ++ 5.0 (4.9.9.2), Python-3.5.1, Scilab-5.5.2, Octave-4.2.1—
OecIuiaTHbIE BEPCHH.

7.3 CamocrosiTesibHasi padora:

[ToMemenust yisi CaMOCTOSITEILHOM PaObOThl ¢ BO3MOXHOCTBIO TIOJKIIOUCHUS K
cetu "HMHtepHer" M oOecriedeHHEM JOCTyNa B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-
o0pa3zoBaTeIbHYIO Cpely OpraHU3alluK: YATAJIbHbBIC 3aJibl, ydeOHbIe Kopiyca 2,3 (Kom-
NbIOTEpPHAsE TEXHUKA C BO3MOKHOCTBIO MOJKIIOUeHUsI K cetn «HTepHeT» u obecrneue-
HUEM JIOCTyIla B DJJICKTPOHHYIO HH(pOpMaIimoHHO-oOpaszoBaTensHyto cpeny (DUOC
JNOHHTY) u snexkrponHo-Oubnunoreunyo cucremy (ObC IPRbooks), a Tak-xe BO3-
MO>XHOCTBIO MHJIUBUIYaJIHHOTO HEOTPAHMUYEHHOTO jaoctyna oOyuatomuxcsi B ObC u
BUOC nocpeacrom Wi-Fi ¢ mepconaibHbix MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas muiensus MPL 2.0/ Grub loader for
ALT Linux - ymnensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nu-uensuss GNU GPLect-
OrientedDynamicLearning Environment, nuuen3sus GNUGPL.



