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Paboyas nporpaMma JACIUTIIUHEI «O0BbeKTHO-OPHEHTHPOBAHHOE
IIPOrpaMMHpPOBaHHE» i 00YJAIOIIUKCS [0 HalpaBnenuto moaroToku 27.03.03 CucreMHBIA
anamm3 u ympasnenwe (IIpodums: CHCTEMHEBIM aHal¥3 W yIpaBl€HHe), COCTAaBICHA Ha
ocHOBaHMM @eNepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa  BBICIIETO
obpasoBanus — 6akanaBpuaT [0 HampaBlIeHHIO Toarotopku 27.03.03 CuCTeMHBIH aHAIH3 U
yIIpaBJeHWe, YTBEPKIECHHOrO MpHKasoM MHHMCTEpCTBa 00pa3oBaHus W Haykd Poccmicko#
®epmepammu or 07 asrycra 2020 r. Ne 902 (¢ msm. u jom.), [lopsaka opraHmsamuu u
OCYIIECTRIIEHHS 06pa30BaTEIBHOM AEATENBHOCTH M0 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIEIO
obpasoBanmsi — TIporpaMMaM OakajaBpuaTa, I[IporpaMMaM CIELHANIUTeTa, IIporpaMmamM
MarHCTPATyphl, YTBEPKIEHHOTO MpPHKa3oM MHUHMCTEpCTBA HAYKH M BBICIIETO OOpasOBaHMs
Poccuiickoit @enepamuu ot 06 ampemst 2021 r. No 245 (¢ u3M. ¥ 10M.), B COOTBETCTBHHU C
y4eGHBIM ILIaHOM, yTBepkaeHHbM Yuensmm coBeTom PTBOY BO «Jlorl'Y» s nabopa 2024
roja.
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1. MECTO JUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMABI

1.1. TpeGoBaHus K IMpeaBAPUTEILHON MOATOTOBKE O0YYAIONIUXCS, MPEALIECTBYIOIINE
U COILYTCTBYIOIIHE TUCLHUIIINHBIL, HA KOTOPBIX OCHOBBIBAECTCS U3y4YEHUE JaHHOM:

MpeAMETHI TIPOTPaAMMBI  cpefiHero odmero obpazoBanus: Maremaruka, AnreOpa ¥ Haudana
MaTeMaTH4ecKoTo aHanusa, I 'eomerpus, Madopmarnka;

JMCUMIUIMHBL  TIporpaMMbl  OakamaBpuara: OdQuCHbIE TPUKIATHBIE IMPOrPAMMBIL:
nabopaTopHbIi mpakTHKyM, MHpOopMannonnbie TexHOMOoruH, OCHOBBI MPOTPAaMMHPOBAHUS Ha
Python, Ba3bl nanubix, TeXHOIOTUM U METOIBI TPOTPAMMHUPOBAHUSI.

1.2.  JlucummiuHbl, KypcOBBIe paOOTHl M MPAKTHKH, I KOTOPHIX OCBOCHHE JaHHOU
JUCLMILIMHBI HEOOX0IMMO KaK IPEIIECTBYIOIIEE:

[IpoexTrpoBaHue M apXUTEKTypa IMPOrPAMMHBIX CHCTEM, YIIpaBJICHUE IPOEKTAMH U
aBToMaru3anuen, TecTupoBaHue M OTIaJKa MporpaMMHoOro obecrneuenus, Mudopmanronnas
0e3omacHOCTb U 3amuTa napopmaru, Web-porpammupoBanue.

2. OIMMCAHUME AMCLHUITIINHBI

2.1.  OOmas xapaKTepUCTHKA

HamMeHoBaHme IToKa3aTes 3HaueHue mokazaTes

Haspanwne obpa3zoBaTensHON 27.03.03 Cucremnsiii ananu3 u ynpasnenue (IIpoduns: CucreMHbIN
MPOrPaMMBI aHaJIM3 U yIPaBICHUE)

udp n Ha3BaHue B
COOTBETCTBUU C YIEOHBIM b1.5.M4.7 O6beKTHO-0OpHEHTHPOBAHHOE ITPOTPaMMHUPOBAHNE
IJTAHOM

YacTs 00pa3oBaTeIbHOIM
MPOrPaMMBI

ba3oBas gactb

KommuecTBO 3a4eTHBIX
5,5/198
equHAL / BCEro 4acoB

2.2. Pacnpenenenue 4acoB Mo mepuoaaM 00ydeHUs

OO0111€€ KOIUYIECTBO YaCOB
o
o = CaMOCTOsI-
®opma 2, 3 _ Gopa- - i
= JIEKIA nabopa IIPaKTH TEIbHOMI dopma
00y4eHus & 2 BCEro
8 OHHBIX TOPHBIX YECKUX paboThI + KOHTPOJIS
KOHTPOJIb
Ounas 2 3 34 - 34 130 198 SK3aMeH

3. LEJU AUCLUTUIMHBI

1. V3ydeHHe OCHOB KIACCHUYECKOI TEOPHH O0OBEKTHO-OPUEHTHPOBAHHOTO MPOrpaMMHUPOBAHUS,
B TOM YHCJIE:

- IIYTU 3BOJIIOUMH TEXHOJOTHH MPOTPaMMHPOBAHMS OT AITOPUTMHYECKOTO K OOBEKTHO-
OpPUEHTUPOBAHHOMY;

- OCHOBHBIX ITPUHIIUIIOB OOBEKTHO-OPUEHTUPOBAHHOTO TIOCTPOECHUS TPOTPAMMHBIX CHCTEM
(A6ctpakius, Mukancynauus, Hacinenosaunue, [lomumopduzm);

- TOHATHM  KJAaccoB, OOBEKTOB, B3aMMOOTHOUIEHMH MEXIy HHMH, a Takke
MHOTOYpoBHEBOM Moaenun OMG.

2. ®opmupoBaHME TOHHUMAaHMS  HJEOJOTMM M  KIIOYEBBIX  aCHEKTOB  OOBEKTHO-
OPUEHTUPOBAHHOT'O MPOrpaMMHUPOBaHUs Ha si3bike C++, TOCTATOYHOTO ISl MPAKTHYECKOTO
UCIOJb30BaHUsl B TIpollecce JaybHeiimero oOydeHMs M B HpodeccHoHaIbHOM cdepe,
MOJIy4eHHEe HaBBIKOB pa3paboTku mporpamm B cpeae Microsoft Visual Studio.

3. W3yuenume cpenctB OOBEKTHO-OPUEHTHPOBAHHOTO M OOOOIIEHHOrO MPOrpaMMHPOBAHUS
a3plka C++.



4. KOMIIETEHIIMN OBYYAIOIIETI'OCA, ®OPMUPYEMELIE B PE3VIIbTATE
OCBOEHU S KOMITOHEHTA OBPA30OBATEJIbBHOU I[TPOI'PAMMBI, X THIUKATOPHI
N IINIAHUPYEMBIE PE3VIJIbTATBI OBYUEHUMA

4.1. KomnereHimu

OIIK-6. CrniocobeH pa3pabaTbiBaTh METOIBI MOJCIHPOBAHUS, aHAIM3a W TEXHOJOTHHU
CHUHTE3a IPOLIECCOB M CUCTEM, a TAKXKE AJITOPUTMBl M NPOTPaMMbl, OCHOBAaHHbIE Ha ATHUX
METO/IaX, PUTOTHBIC IS TPAKTHYECKOTO MPUMEHEHUS B 00JIACTH TEXHUKHU M TEXHOJIOTHH

4.2. Vuaukatopbl KOMIETCHITHA

OIIK-6.1. CnocobeH NpUMEHATH S3bIKM, CUCTEMBl M HHCTPYMEHTAJIbHBIE CpPEICTBA
MIPOrpaMMHUPOBaHMS B TPO(PECCHOHANBHON 1€ TEIbHOCTH

4.3. PesynbraTsl 00y4eHUs

OIIK-1.3.1. 3HaeT f3bIK MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHSI; METOJbl M IPHUEMBI
MIPOrpaMMHUPOBaHMS 3a/1a4 B MPOPECCUOHATBHOM JEATENbHOCTH.

OIIK-1.3.2. VYmeer paboTaTh B cpene MPOrpaMMUPOBAaHUS, KOTOpas MOAJIEP>KUBAET
M3y4aeMbIi S3bIK; HACTpauWBaTh HHCTPYMEHTAJbHbIE CpPEICTBA IMPOTPAMMHPOBAHMS S3bIKA
BBICOKOTO YPOBHSI JIJIsl HanboJsiee y1o0HoTro 1ist ceOst mHTepdeiica.

OIIK-1.3.3. Bnazieer OCHOBHBIMHU CPEICTBAMU M METOJAMHU pa3pabOTKU aJrOpUTMOB;
OCHOBHBIMH IpHEMaMHi 00bEKTHOTO IPOTpaMMUpPOBaHus Ha si3bike CH++.

S. I[TPOI'PAMMA JUCHUITJIMHDBI

Haspanue Templ Kpatkoe conepskanue TeMbI (BOIIPOCH TEMBI)
Paznen 1. Uakancynsuus.
1. OOBEKTHO-OpUECHTUPOBAHHAS TTapaUuTMa 1.1. Kparkmii  0030p  OCHOBHBIX  IapaJurM
MPOrpaMMHUPOBAHUSL.
1.2. IporteccHO-OpHEHTHPOBAHHAS TTapauTrMa M S3bIK
C.

1.3. Kpatkwuii 0030p KIt04eBbIX KOHCTpyKiui C.

1.4. AnmnkatuBHas (PpyHKIIMOHATBHAS ) TApaIUTMa.
1.5. [TapagurMa JIOTHYECKOTO TIPOTPaMMHUPOBAHHS.
1.6. OOBEKTHO-OpHEHTHPOBAHHAS TIApaTUTMa.

1.7. Meropmonorus pa3paboTku 00BEKTHO-
OPHEHTHUPOBAHHOI'O IPOrPAMMHOI0 00€CTICUEeHUSI.
1.8. [IpuHIATIBL 00BEKTHO-OPHEHTUPOBAHHOTO
oAX0/a.
1.9. Orarnbl 00BEKTHO-OPUEHTHPOBAHHOM
METO/IOJIOTHH.

2. ba3oBble K1acchl 2.1. Ilonsarue xiacca, o0beKTa, IMojs, METO/A.

2.2. Omnpenenenune 6a30BOro Kiacca.

2.3. Cekrmun moctyma. O0macTh BUIUMOCTH Kilacca.
2.4. Uakancynsmuss — 0O0BEKTHO-OPHEHTUPOBAHHAS
XapaKTePUCTUKA MOAYIbHOCTH.

2.5. BaemHnii uHTEepdEiic 1 BHYTPEHHSS pean3alrus
MHKAICYIUPOBaHHOIO IIPOIrPAMMHOI0 00BEKTa.

2.6. XapaxTepHble MIPU3HAKU 3 peKTUBHON
VHKAICYJISIIH: abcTpakuus, 00ILe10CTYTHBIN
uHTEpdEliCc U COKPBITHE PeaIn3aluH.

2.7. Joctyn Kk »oneMeHTaM Kiacca. CraTuueckue
9JIEMEHTHl  Kjacca. JlpyKecTBEHHbIE KJIacchl H




3

(dyskrun. [IpocTpancTBa HMEH.

2.8. CnemnuanbHple MeToAbl Kiacca. HasnadeHue
KOHCTPYKTOPOB H JecTpykTopa. KOHCTpykTOp 10
ymonuanuto. Ilapamerpu3oBaHHBIE KOHCTPYKTOPBI.
Koncrpykrop konupoBanus. Jlectpykrop.

2.9. ®yHKIHMOHATBHOE 3aMBIKAHHE KaK MEXaHU3M
PpaboThI CIieMAIEHBIX METO/IOB Kilacca IO CO3JIaHUI0 U
YHUUTOXKCHUIO 00BEKTOB. OrpaHu4eHUs Ha
UCIOJIb30BAHNE ABTOMATUYECKA CICHEPUPOBAHHBIX
KOMITHJIATOPOM CIEIMAIbHBIX METOJIOB.

Paznen 2. Cratudeckuii moaruMophusM.

3. Ileperpy3ka onepaTopoB

3.1. Cratnueckuii nonumopusMm. IleperpyxeHHbie
(GYHKIMU-YIICHBI. Konuerust neperpy3ku
ornepatopoB. [leperpyKeHHbIe OMepaTopbl KAk METO/IbI
KJjlacca M Kak Jpy»KeCTBEHHbIE (DyHKIINH.

3.2. Tleperpy3ka orepaTopoB MpeoOpa3OBaHUs THIIA.
Crnenuduratop  explicit  mis  KOHCTPYKTOPOB.
Ileperpyska omepatopos new u delete.

4. TTotoxu

4.1. @aiinoBble U CTPOKOBHIE TOTOKH.

4.2. Cpencrea BBOJIa-BbIBOJIA M Pa0OTa C IIOTOKAMH.
4.3. Tleperpy3ska OIepaTopoB ITIOTOKOBOT'O
BBOJ1a/BBIBO/IA.

4.4, bubnmuoreka motoka C++. OO6mmwe ¢GyHKIHH
BBOJIa-BbIBOJIA B IIOTOK.

Pasnen 3. HacnenoBanue n fUHaAMAYECKUIA
TTOJTUMOP(U3M.

5. HacienoBanue

5.1. HacnemoBanme — 0a3oBOe TOHATHE OOBEKTHO-
OPHEHTHPOBAHHOTO MPOrpaMMHUPOBAHUSI.
HacnenoBanne W TOBTOpHOE WCIIOIb30BAHUE KOJA.
[Mpocroe wnHacnemoBanne. CHHTAKCUC ONpeIeNeHUS
KJacca-moroMka. [IpaBuna HacienoBaHHS.

5.2. [IpeoOpa3zoBanre THUIOB (CCHUIOK W yKaszatelneil).
[IpaBuiaa BUAMMOCTH TNpPH TPOCTOM HACIICIOBAHUH.
[epekpbiTre MeH W (PYHKIIMOHAIBHOE 3aMBIKAHUE B
cllydae MpOCTOro HACIICTOBAHHS.

6. JuraMuyeckuii momuMophu3M

6.1. luaamuuecknii monuMoppu3M (mpocroe
HacienoBaHne). Peanw3amus BUPTyanbHBIX (YHKIIHAH.
[leperpyxeHHble ¥ TEpEONpPEnENEHHBIE METOIBI.
Pannee m mosgHee cBsaspiBaHMe. IlycTele M 4HCTBIE
BHUPTyaJbHbIE QYHKIINU. AOCTpaKTHBIC KITACCHI.

6.2. MHOXecTBeHHOe  HacienoBaHue.  CHHTaKcHC
OIlpeleNieHnsl  Kacca-lMoTOMKa. Bumumocts  mpu
MHOKECTBEHHOM  HAaCJIEAOBaHHH. Bupryanbubie
0a3oBele Kiacchl. (DYHKIMOHAIBHOE 3aMBIKAHHUE B
Cllyyae MHOXKECTBEHHOT'O HACJIeI0BAHHUS.

6.3. Junamuyecknii monmuMop¢hu3M (MHOXKECTBEHHOE
HacienoBanue). uTepdeiicel. AOCTpaKTHBIE KIIACCHI.
Junamuueckas uHGOpMaLys O THIIE IPU HPOCTOM U
MHOKECTBEHHOM HaclieOBaHUH.

6.4.00bEKTHO-OpU EHTUPOBaHHAS KOHIICTIIIHS
o0pabotku uckimodeHuid. biok try. Omepatop catch.
Kunaccel uckmtouenuii. CraHAapTHBIE HCKIIFOUYEHHS.
[locnenoBaTenbHOCTh AEHCTBUN NMPH BO3HUKHOBEHHUU
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UCKITFOUUTEIILHOM
nepedpocKa UCKITFOUEHHH ).

CUTyalluu

(remepupoBaHue U

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1. dopma oOydeHHs — O4YHasA, Kypc — 2, ceMecTp — 3
HaumenoBanus pa3zienoB U TeM Komiectso uacos
Jlekir. JlaGop. | IIpakr. CPC | Bcero

Paznen 1. Makancymsiusl. 10 - 10 42 62
1. OObEKTHO-OpHEHTHPOBAHHAS MTAPaUTMa 5 - 5 21 31
2. bazoBbie k1acchb 5 - 5 21 31
Pasznen 2. Cratnyeckuii mouMopQhusM. 12 - 12 44 68
3. [leperpy3ka onepatopor 6 - 6 22 34
4. TTotoku 6 - 6 22 34
Pasnen 3. HacienoBanue u fuHAMUYECKU T 12 - 12 44 68
MTOJIUMOP(HU3M.

5. Hacnenosanue 6 - 6 22 34
6. InHamuyeckuii monmumopduzm 6 - 6 22 34
11O KOMITOHEHTY OIIOIT 34 — 34 94 198

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JIUIA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALIUN

7.1.  KoHTpoabHBIE BOMIPOCHI
Pazgen 1
1. Kpatkuif  0030p  OCHOBHBIX  MapagurM  I[POrPaMMHUPOBAHMS,  IMPOLIECCHO-

OpUeHTHpOoBaHHasi mapagurmMa u s3blk C, KpaTkuii 0030p KIItOueBbIX KOHCTpykiuil C,
anruiukatuBHas ((yHKIIMOHAIbHAS) MapajurmMa, napajgurma JOorH4ecKoro mporpaMMHUpPOBAHUS,
00BEKTHO-OPUEHTUPOBAHHAS napagurma, METOI0JIOTHS pa3paboTKu 00BEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHOIO 00ecleYeHHs, MPUHIUIBI O0O0BEKTHO-OPHUEHTUPOBAHHOTO
M0IX0/1a, ATAIbI 00bEKTHO-OPUEHTUPOBAHHON METOJIOJIOTHH.

2. Ilonsitue kinacca, oObEKTa, MOJIA, METOJA, OIpeleieHHe 0a30BOro Kiacca, CEKIUU

noctyna, o0jacTb BHJIMMOCTH KJlacca, WHKANCYIAUUs — OOBEKTHO-OPUEHTHPOBAaHHAsS
XapaKTepUCTHKa MOJIYJIbHOCTH, BHEUIHMM HHTepdeiic U  BHYTPEHHSS  peaau3anus
MHKAICYJMPOBAHHOTO IPOrPaMMHOTO OOBEKTa, XapaKTepHble MNpuU3HakK S(H(HEKTUBHOM

HUHKAIICYJIAI NN a6CTpaKLII/I$I, O6H.I€I[OCTy1'IHbII>i I/IHTep(1)eI>'IC N COKPBITUC pCaJin3alluu, NOCTYII K
QJICMCHTaM KJlacCa, CTATUYCCKHUEC DJJICMCHTHI KJIACCA, APYKCCTBCHHBIC KJIIACCHI U (I)YHKI_II/II/I,
MMpOCTpaHCTBA UMCH, CIICHUAJIBHBIC METOAbI KJIaCCa, HA3HAYCHUEC KOHCTPYKTOPOB U ACCTPYKTOPA,
KOHCTPYKTOP 110 YMOJYAaHUIO, [TAPaMCTPU30BAHHBIC KOHCTPYKTOPBI, KOHCTPYKTOP KOIIMPOBAHMNA,
ACCTPYKTOP, (I)YHKLII/IOHaJ'ILHOC 3aMbIKaHUC KaK MCXaHU3M pa6OTLI cricnyajJbHbIX MCTOAOB
KjilacCa 10 CO3JaHUIKO W YHHUYTOXCHHUIO O6’beKTOB, OTpaHUYCHUA Ha HUCIOJIb30BAHUC
ABTOMATHYCCKU CICHCPUPOBAHHBIX KOMITWIATOPOM CIICHIUAJIBHBIX METOIOB.

Pasznen 2
3. Cratuyeckuii  momuMopQu3M, MeperpykeHHble  (YHKIHMHU-UICHBI,  KOHIICMIIUS
Meperpy3ku  OMepaTopoB, TMEpErpyKEHHbIE OMEpaTOpbl KaK METOAbl Kiacca U Kak

JpyXeCTBeHHbIe (DYHKIMM, MEperpy3Ka oIleparopoB NpeoOpa3oBaHMs TUMA, CIEHUPHKATOP
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explicit 11t KOHCTPYKTOPOB, Ieperpyska ornepatopos New u delete.

4. QaiinoBble U CTPOKOBBIE NOTOKH, CPEACTBA BBOJA-BBIBOJA M pPabOTa C IMOTOKAMH,
neperpyska ornepaTopoB MOTOKOBOTO BBOJA/BBIBO/A, OuOIHOTEKa moToka C++, o0mue GpyHKunuu
BBOJa-BbIBO/JA B IIOTOK.

Pasznen 3

5. HacnenoBanue — 0a3oBoe MIOHSITHE 00BEKTHO-OPHEHTUPOBAHHOTO
IIPOrpaMMHUPOBaHMs, HACJIEA0BaHUE U IOBTOPHOE MCII0JIb30BAHNE KOJ1a, IPOCTOE HACIIEI0OBAHHE,
CHUHTAKCHUC OIIpe/IelIeHNs] Kilacca-IOTOMKa, MpaBuja HACIEI0BaHUS, IPEeoOpa3oBaHUE THUIIOB
(cchUIOK M yKa3zaTesnel), MpaBuiia BUAUMOCTH MPU IPOCTOM HACJIEJOBaHUH, IEPEKPBITUE UMEH U
(YHKIIMOHAJIBHOE 3aMbIKaHHUE B CIIydae MPOCTOr0 HACJIEI0BaHUS, TUHAMUYECKUN MOIUMOPHU3M
(mpoctoe HacleJOBaHME), peaau3alus BUPTYyaJlbHbIX (YHKIUN, @epeperpyxeHHble U
nepeornpenea€HHble METO/Ibl, PaHHEE M TO3/IHEE CBSI3bIBAHHUE, IIYCThIE U YUCTbIE BUPTYyalbHbIE
(GyHKIMM, a0CTpakTHBIE KJIAcChl, MHO)XECTBEHHOE HAaCJEI0OBAaHUE, CHUHTAKCUC ONpEeIesIeHuUs
KJlacca-TIOTOMKA, BHJMMOCTb IPH MHOKECTBEHHOM HACJIEIOBAaHUMU, BUpTyaJbHble 0a30BbIE
KJ1acChl, (DYHKIIMOHAIBHOE 3aMbIKaHHE B CIIy4a€ MHOKECTBEHHOT'O HACJIEI0BaHUS.

6. [uaamudeckuii monmuMopdu3M (MHOKECTBEHHOE HAcJeIOBaHWE), HWHTEPQEHCHI,
abCcTpakTHBIE KJIAcChl, AMHAMUYecKkas MH(OpMalUs O TUIE MPU IPOCTOM U MHOKECTBEHHOM
HacJe0BaHUM, OOBEKTHO-OPUEHTHUPOBAHHAS KOHIICTIIUS OOpaOOTKM HCKIIOUeHUH, Omok try,
omeparop catCh, kmacchl HCKIIOYEHHWH, CTaHJApTHBIE MCKIIOYEHHs, TOCIEeI0BATEIBHOCTD
NEUCTBUI NPU BO3HUKHOBEHMH HCKIIIOUUTEIBHON CUTyaluu (Ie€HEepHpoBaHUE U Iepedpocka
WCKITFOUCHHH ).

7.2.  Tembl TUCbMEHHBIX pa0OOT (THITBI 33]1a4)
KoHTpospHbIE pabOTHI IO IPAKTHKE TEMaM:

1. Omnpenpenuts kimacc PointOnPlane (mouka na oexapmosoii niockocmu) m ¢ €ro
UCIOJB30BaHNEM Kilacc reomerpuueckux ¢puryp QuadrangleOnPlane — uemwbipexyeonvrux na
0exkapmoeoil niockocmu (Y4EThIPEXYTOJIbHUK 3a/IaeTCsi KOOPAWHATAMHU YETHIPEX €ro BEPIIMH B
MOPSAZIKE TPOTUB YacOBOW CTPEIKH) B KOTOPOM OINPEACIHTH METOJbl: HEOOXOJUMBIC
KOHCTPYKTOpPHI (C TPOBEPKOW KOPPEKTHOCTH TEOMETPHUECKOW (HUTYpbl) U JIECTPYKTOP;
npeobpazoBanue B Tun double (TpakTyeTcssi Kak BBIYMCICHHE IEPUMETpaA); IMEeperpyKeHHbIC
orepanuu CpaBHeHHssT == W != (IpoBepseTCs COBHAJCHHE pPa3MEPOB M PACIIOJIOKEHHS),
CIIOKECHUE UemblpexyeoibHUKA U MOYKU HA 0eKapmosol niockocmu (TPAKTyeTCsl KaK CMEIICHHE
yemvlpexyeonbHUKA Ha 3aJJaHHBIN MOYKOU BEKTOP).

2. Coznmath maOi0H (YHKIUKM, BO3BpAINAONICH 3HAYCHWE MUHHMAJIBHOTO 3JIEMEHTA
MaccuBa. AprymMmeHTaMu ()YHKIIMU JOJDKHBI OBITH UMS M pa3Mep MaccuBa. [IpogeMoHCcTpupoBaTh
paboty miabioHa Ha TPUMEPEe MAacCUBa SK3EMIUIIPOB CO3JaHHOIO Kiacca — TPEYroJbHHUK,
3a/laBaeMblii KOOPAMHATAMU TPEX CBOUX BEPIINH, ONPEACTUB I HETO OMepaliu CpaBHEHHS TI0

TUIOIIA/IN: S:\/p(p—a)(p—b)(p—c), rae p:%(a+b+c).

7.3. Oo0pa3zern cojepxkaHHs 3K3aMEHAIMOHHOTO Owmiera (MpU HAIMYMU SK3aMEHa IO
JTUCITUTLITNHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. KakoBa ouepeTHOCTh BBI30Ba U BBINOJHEHUS (Te€sla) KOHCTPYKTOPOB/IECTPYKTOPOB
IPU TIPOCTOM/MHOKECTBEHHOM HaclleZIoBaHUHM? A eclii MPHUCYTCTBYIOT BUPTyaJbHbIE KJIACCHI?
Kak ynpaBisats nepenaueil nHGOpMAIMKM MEXy KOHCTPYKTOPAMHU KJIACCOB, PACIIONIOKEHHBIX Ha
pa3HbIX YPOBHSX JepeBa HacnenoBaHus (cuHTakcuc)? lpumepsl.



6

2. B uem cocTouT ues UCHOIb30BAHUS BUPTYaIbHBIX KiIaccoB? Uem oTinyaercs: AepeBo
HACJIEZIOBAaHUSI B Cllyyae HAJIMYMA/OTCYTCTBHS B HEM BHPTyaldbHBIX KiaccoB? Kakosa
OUEPEHOCTHh BBI30BA U BBINIOJIHEHUS (Tella) KOHCTPYKTOPOB/JECTPYKTOPOB MPU HACIEIOBAHUHU
cllyyae HaJIM4Hsl/OTCYTCTBHSI BUPTYaJbHBIX KilaccoB? Kak paspemiarorcsi KOH(QIUKTHI UIMEH TpU
HAcJIeOBaHUM B Cly4yae HaJIM4usg BHUPTYalbHBIX KJIAaccOoB (MpPaBWUIO JOMUHUPOBAHUSA)?
IIpumepsl.

3. Coszgmarp mabioH (yHKIHH, BO3BpAllalOIIel cpenHee apudMETHIeCKOe 3HAYCHHE
JJIEMEHTa MaccuBa. AprymMeHTtamMu (YHKOIMM JIOJDKHBI OBITh MM M pa3Mep MacCHBa.
[TpogemoHcTpHrpoBaTh paboTy MIadIoHa HA MPUMEpPE MACCHBA HK3EMIUIIPOB CO3JIAHHOTO Kilacca
— BEKTOP Ha IJIOCKOCTU C KOOPJMHATAMH X, Y, ONPEICIUB JJIS HEro OIEpaldy CIOKEHUS H
JeTICHHST Ha YUCIIO.

B ciyuae Benenus ydeOHOTO mporiecca ¢ MCIOJIB30BAHUEM DJIEKTPOHHOTO OOYYeHHS U
JMCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH, COAEp)KaHUE OMIIeTa MOXKET OTIMYaThCS OT
MIPHUBEICHHOTO.

8. PACTIPEJJEJIEHUE BAJIJIOB, KOTOPELIE TTOJIVUAIOT OBYYAIOUIUECA

OO6mrast oleHKa 3HAaHWK OOYYArONIUXCS MO JUCHUILTHHE TpoBoauTcs mo 100-6ammpHOM
IIKajie MCXOJsl W3 MaKCHMyMa, MPUBEICHHOTO B Tabmmie Hmwke. OpraHu3almoHHO-ydeOHas
paboTa B ayAMTOpPUU OIICHWBAETCS HA OCHOBE TAaKUX KPHUTEPUEB KaK MOCENIAEMOCTh 3aHATHM,
CBOGBpeMeHHOC U KAa4YECTBCHHOC BBIINNIOJIHCHUEC OOMAIITHUX SaﬂaHHﬁ, AKTUBHOCTH BO BpeMH
MIPOBEJICHUS JIEKIIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydyacTue B OOCYKIEHHH TEKYLIEro H
MPOMICHHOTO MaTepuaa, peleHne 3aaad u T.11.).

MakcumanbHoe
Howmepa paznenos Bunger pabot COIHICCTEO BAILIOR
Opraamn3aimoHHo-y4ueOHas pabora B ayTUTOPHHU 10
CamocrosTenpHas pabora 15
1-3 KoHTponmsHBIE paOOTHI IO TPAKTHKE 15
KonTponsHas paboTta o TeopeTnaeckoMy 20
MaTepuaty
UTOI'O 60
JKk3aMeH 40
OO6mmii uTor 3a ceMecTp 100

9. OBECIIEUEHHME OGPA30OBATEJIbHOI'O ITPOLECCA UL JIALL C
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 3JOPOBbA 1 MTHBAJINZIOB

B xone peanu3zanuu TUCIMILIMHBI UCTIONB3YIOTCS CIEAYIONINE TOTIOTHUTEIBHBIC METOIbI
oOyueHus1, TeKYIIero KOHTPOJSl YCIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTallMl 00YyJaroImuxcs B
3aBUCHUMOCTH OT UX WHAUBUAYAITBLHBIX 0COOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISAIINAX:

- JeKIUU O(GOPMISIOTCS B BHIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CTIEMATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBINIOMHEHUS  33JlaHus  TOpU  HEOOXOAMMOCTH  MPEAOCTaBISIeTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOBMOYKHO TaKKe UCTIOIB30BAHUE COOCTBEHHBIX YBEITMYHUBAIOIINX
YCTPOMCTB;

- MMCEMEHHBIE 3aJIaHusI OPOPMIISIOTCS YBETUUEHHBIM HIpU(TOM.

2) JUTS TITyXUX U cIa00CIbIIIauX:

- JEKIUU 0(POPMIIIOTCS B BUJIE DIIEKTPOHHOTO JIOKYMEHTA,

- MMCHMEHHBIE 3a/IaHUS BHITIOJIHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU QopMme;
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— 9K3aMEH NPOBOJUTCS B MHUCBMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeaeHue B popMe TeCTUPOBAHMUSL.

3) JUIS JIUL] C HApYLIEHHUSMH ONIOPHO-/IBUTATENILHOTO arapara:

— JAeKmuu Oo(OPMIIAIOTCS B BHJAE OJIEKTPOHHOTO JIOKYMEHTa, JOCTYIMHOTO C
IIOMOIIBI0 KOMIIBIOTEPA CO CIELMATU3UPOBAHHBIM ITPOrPAMMHBIM 00ECIIEUEHUEM;

— NUCbMEHHBIE 33JJaHUS BBINOJIHAIOTCS Ha KOMIIBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOW (pOpMe WJIM BBINOJHAIOTCSA B MMCbMEHHOU
(dhopMe Ha KOMITBIOTEDE.

[Ipy HEOOXOIUMOCTH MpEeayCMAaTPUBACTCS YBEIMUEHHE BPEMEHH Uil TOATOTOBKH
OTBETA.

[Ipouenypa  mpoBeAeHHMsT  NPOMEXKYTOUHOM  arrecTalMu Uil 00y4aroIuxcs
YCTaHaBIMBAETCA C Y4€TOM MX HHIAUBUIAYAIbHBIX MCUXO(MU3NYECKUX OCOOEHHOCTEH.
[IpomexyTouHas aTTecTals MOXKET IPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenune mpoueAypbl OIEHHBAHMS PpPE3yJIbTaTOB OOydyeHUs JOIMYCKaeTcsi ¢
HCI0JIb30BAHNEM JMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIl.

ObecrnieunBaeTcst 10CTyN K MHPOPMAILMOHHBIM U Onbinorpaduyeckum pecypcam B CETU
WnTtepHer nns kaxaoro oOywatomierocsi B (opMax, aJalnTUPOBAHHBIX K OTPAaHUYEHUAM HX
3/10pPOBbSI U BOCTIPUATHS HHPOPMAIIH:

1) JUIS CJETbIX U C1a00BUASIINX:

— B NeYaTHOM (opMe YBEIHMUEHHBIM HIPUPTOM;

— B (popmMe 31IEKTPOHHOTO JOKYMEHTA;

2) JUTSL TITYXHAX M CITa00 CITBITIIAIIHX

— B Me4YaTHOM dopme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

3) 111 00yJaroIUXCsl C HapyIIEHUSIMHU OIIOPHO-ABUIaTEIbHOIO anmapara:

— B Me4daTHOM Gopme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUME YUEBHOI'O [TPOLIECCA

VYyebOnsle 3ansaTus npoBosaTcs B ['maBuoM kopnyce oIy (r. Honenk, mp. ['ypoBa, 6).
Jlyia npoBeneHusl MPaKTUUYECKUX 3aHATUN TpeOyeTcs ayauTopus, o0opynoBaHHAs MEIOBOM WU
MapKepHOH JOCKOM, MYJIbTUMEANHHBIN MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT Y4eOHOM Mebenn
JUIA CTYIEHTOB, pabouee MeCTO MpernojaBaTelis, BbIX0J B VIHTEpHET — MPOBOJHOW WU C
ucnosb3oBanuem Wi-Fi.

Jlis caMOCTOSTENbHONH pPabOThl MCIONB3YIOTCS TEKCTOBBIE W JIIEKTPOHHBIE PECYPCHI
Hayunoii O6uOnmoTekn yHUBEpPCHTETa W APYrUX JJIEKTPOHHBIX OWMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToiuYeckoe oOecredeHne, MpeICTaBIeHHOe B Yy4eOHO-METOJIMYECKOM KaOWHEeTe
I'maBHOTO KOpITyca (ayn.405).

OOyyaromuecss HMMEIOT BO3MOXHOCTh HCIIOJIb30BAaTh  y4eOHbIE MaTepuanbl IO
TUCHUIUIMHE, pa3MelleHHble Ha 1uiargopme Moodle Ilentpa aucranimoHHOro 00pa3zoBaHUs
®I'bOY BO «/loul'Y». IIpn u3ydeHnn QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0ydyeHHue U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

C  wucrosib30BaHMEM  pecypcoB  MmiuaT(opMbel  AMCTAHIMOHHOTO  0Opa30BaHUS
OCYIIECTBISCTC TEKYIIMH KOHTPOJb 3HAHUH OOydYalOIIMXCsl HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKH Pe3yIbTaTOB CAMOCTOSTEILHON pabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa
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1. Bbyu, I'pamu. OOBEKTHO-OPHEHTHPOBAHHBINA aHAIN3 U MPOCKTHPOBAHUE C TPUMEPAMHU
npuitoxxennid Ha C++ / I'pagu Byd ; Tlep. ¢ anrn. mox pen. 1. Pomanosckoro, @. Anapeesa. — 2-
e m31. — MockBa: BUHOM; Cankr-IlerepOypr: HeBckuii nuanext, 1999. — 560 c..

2. UmanoBa, I'.C. OOBEKTHO-OPHEHTHPOBAHHOE MPOrPAMMHUPOBAHHE : Yuel. s
CTYJICHTOB BY30B, OOydYalmOIIMXCAd IO HANpPaBJICHUIO TOJTOTOBKH JUIIOMHUPOBAHHBIX
cnernranuctoB "Mudpopmaruka u BerancautensHas texauka" / I'.C. Banosa, T.H. Huuymmkuna,
E.K. Ilyraues; [lox pex. I'.C. BanoBoii. — Mocksa: U3a-so MI'TY um. H. O. baymana, 2001. —
317 c.

3. Kanoepos, C.A. [IporpammupoBanue Ha sizbike C++ : Yue6. mocobue / C.A. Kamoepos
; Jorer. Han. yH-T. — JloHenk : FOro-Boctok, 2002. — 224 c.

4. Kanoepos, C.A. [IporpammupoBanue Ha si3bike C++ : Yue6. nocobue / C.A. Kanoepos
; Jowrer. Hat. yH-T. — 2-¢ u311. — Jlonernk : FOro-Bocrox, 2004. — 237 c.

5. Kanoepos, C.A. IIporpammupoBanue Ha si3bike C++ : yue6. nmocodue / C.A. Kanoepos
; Jorenkwuit Hamt. yH-T. — 31, 3-e. — Jlonenk : FOro-Boctok, 2009. — 298 c.

6. Jlagope, P. OObekTHO-OpHeHTHpOBaHHOE NporpammupoBanue B C++ [Tekcr] /
P. Jladope; [mep. ¢ anra. A. Ky3nenosa]. — 4-e u3a. — Mocksa [u np.]:ITutep, 2008. — 923 c.

7. Jleonenko, A.B. OOBEKTHO-OPHMEHTHPOBAHHBIM aHANM3 M NPOEKTUPOBAHHUE C
ucnonszoBanneM UML u IBM Rational Rose : yue6. mocobue / A. B. JleonenkoB. — Mockaa:
WuTepHer-yH-T uHPOpM. TexHosoruit : bunom. JIa6. 3nanwmii, 2006. — 320 c.

8. IMamnosckas, T.A. C/C++ [IporpamMmmupoBaHre Ha SI3bIKE BBICOKOTO YPOBHS : YIEOHHK
JUIg By30B 1o HampasiieHuto "MHpopmaruka u Berumnci. texuuka / T. A. TlaBnoBckas. — Mocksa
u np.:ITutep, 2008. — 461 c.

9. [IlaBnosckas, T.A. C/C++. IlporpaMmMmupoBaHne Ha SI3bIKE BBHICOKOTO YPOBHS : y4eO.
ISl CTYJICHTOB BY30B, 00Y4YaIOIIUXCS 10 HanmpaieHuio «HpOpMaTHKa U BBIYUCIIUT. TEXHUKA |
T. A. ITaBnoBckasi. — Mocksa [u ap.]:ITutep, 2009. — 460 c.

10. ITaBnosckas, T. A. C/C++. IIporpaMmMmupoBaHre Ha SI3bIKE BBICOKOTO YPOBHSA : y4eO.
JUTsl CTYJIEHTOB BY30B, 00YJaroIuxcs o HarnpasiaeHuio "MH}popMaTrka 1 BEIYUCINAT. TEXHUKA" /
T. A. ITaBnoBckas. — Mocksa [u ap.]:ITutep, 2010. — 460 c.

11. Tlon, A#ipa OOBEKTHO-OPHUEHTHPOBaHHOE MporpammupoBanue Ha C++ / Aiipa Ilou;
ITep. ¢ anrn. [I. KoBambuyka. — 2-¢ m3a. — MockBa: BMHOM; Canxkr-Ilerepoypr: HeBckuii
nuianext, 1999. — 464 c.

12. Crpayctpyn, b. S3bik mporpammupoBanmst Cu / b. CrpaycTpym; mep. ¢ aHIL
M.T'. IIuronkuna, B.A. SIlaumnkoro. — Mockpa: Pagno u cBsa3b, 1991. — 348 c.

13. Crpayctpym, b. S3sik nporpammupoBanus C++ / beepn Ctpayctpyn ; mep. ¢ aHIJL
C. Anucumona, M. Kononosa ; og pen. ®@. AnapeeBa, A. YmakoBa. — crell. u3a. — Mocksa:
bunom-IIpecc, 2008. — 1098 c.

14. Byu, I'pagun OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIN3 U MPOCKTHPOBAHHE C MPUMEPAMHU
npunoxenud Ha C++ / I'pagu byu ; Ilep. ¢ anrn. nox pen. Y. Pomanosckoro, ®. Annpeesa. — 2-
e u31. — Mocksa: BUHOM; Cankr-IlerepOypr: HeBckuii nuanext, 1999. — 560 c.

11.2. JlomonHuTeNbHAs TUTEpATypa

15. Kuyr, . O. UckycctBo nporpammupoBanus aiast O9BM : [B 7 1.] : Ilep. ¢ anru. T. 1:
OcnoBuble amroputmbl / Ilep. ¢ anrn. I'.II. babenko, HO.M. Bbaskosckoro; Ilox pen.
I'.I. babenko, B.C. tapkmana. — MockBa: Mup, 1976. — 735 c.

16. Kuyr, /1. 3. UckycctBo nporpamMmmupoBanus aiast O9BM : [B 7 1.] : Ilep. c aurn. T. 2 :
[Tonmyuncnennsie anroputmsl / [lep. ¢ anrn. I'. II. babenko u ap.; Ilox pen. I'. I1. babenko. —
Mocksa: Mup, 1977. — 724 c.

17. Kuyr, [. 3. UckycctBo nporpammupoBanus aist 9BM : [B 7 1.] : Ilep. ¢ anrn. T. 3 :
Copruposka u nouck / Ilep. ¢ aurn. H. U. BerokoBoit u ap. ; Iox pen. FO. M. baskoBckoro. —
Mocksa: Mup, 1978. — 844 c.
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12. NHOOPMAILIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas 0nbIMoTEKA (H3B): dbenepaibHas
rocynapcTBenHas uHpopMmarmonHas cucrema /| MunucrepctBo KynbTyper P®; Poccwuiickas
rocyiapcTBeHHas oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
01.09.2023). — Pexum mocrtyna: cBoOOIHbIH, noanucka. HeoOxoauma ycTaHOBKa IIPOrpaMMHOTO
obecrieyeHns. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snexkrponHas 6ubnmoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum moctyma: ajas aBTOPU30B.
I10JIb30BaTENEH. —T€KCT: JIEKTPOHHBI.

3. Hayunast snextponnass Oubnmoreka «KubepJlenunkay: caidit / Accouuanms
«OTtkpbiTass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mpoctyna:
CBOOOAHBIN. — TEKCT: 3EKTPOHHBIH.

4, DNeKTPOHHO-OUOIHOTeUHAS cucTema «Jlanby: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum aocTyma: sl aBTOPH3O0B.
I0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIMN.

o. IBC IOpaiitT: snexTpoHHas OubnnoTeyHas cuctema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (nara oopamenus: 01.09.2023). — Pexxum pocTyma: it aBTOPU30B.
MOJIb30BaTeNed. — TEeKCT: 3IIEKTPOHHBIMN.

6. DyekTpoHHO-0ubIMoTeuHasi cucrema Joul'Y: caiit / ®I'BOY BO «loH Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara ob6pamenus: 01.09.2023). — Pexum
JOCTyMa: CBOOOHBINA. — TEeKCT: JIEeKTPOHHBIH.

7. DJieKTpoHHbIN Karajgor Hayunoit 6ubnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'Y. — Tekcr: anexkrponnsiii // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenus: 01.09.2023). — Pexum gocTtyma: MOWCK CBOOOJHBIN, 3JICKTPOHHBIC
JOKYMEHTBI — JiJ1s1 TtoJib3oBaTene JJonl'y.

8. Ounexktponnbiii apxuB [loul'Y: pazpmen caiita / Hb Jonl'Y. — Tekcr:
anexktpounsii // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHwus:
01.09.2023). — Pexxum moctyma: CBOOOTHBI.

13. ITPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatuBnas nuuen3us oY Ne 46484614)

2. Microsoft Office (kopmopatuBHast jaunensus Joul'Y Ne 46472919)

3. Microsoft Visual Studio (;iuuen3ust mporpammel Dream Spark ajist BeICIIUX y4eOHBIX
3aBEJICHUN )

4. Anrtusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD n1s cB0G0AHOTO MPOrpaMMHOTO 00eCIEUEeHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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