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PabGouas  mporpamma  mucuuiuiiHbl  «OOBEKTHO-OPUEHTUPOBAHHOE
IporpaMMHMpOBaHuEe» s OO0ydJarolUXCs IO HarpaBlieHWI0 noarotoBku 44.03.04
[Ipodeccuonansuoe odyuenue (mo orpacisim) ([Ipoduns noarorosku: Mudopmaruka
U  BBIYMCIIMTENIbHAs TEXHHKA), COCTaBleHa Ha OCHOBaHWM DenepaiabHOro
roCy/IapCTBEHHOrO0  00pa30BaTeNpbHOrO0 CTaHAapTa BbIcHIEro oOpa3oBaHMsS -
OakayiaBpuar 1o HarpapieHuto moarotToBku 44.03.04 IIpodeccronanpHoe 00ydeHue
(mo otpacisaM), yTBEpXKIEHHOro MpukKazoM MuHucTepcTBa 00pa3oBaHMUs W HayKd
Poccuiickoit ®@enepauuu ot 10 suBaps 2018 r. Ne 8 (¢ m3m. u gom.), Ilopsaaka
OpraHM3allMd M  OCYILIECTBIEHHS  0Opa3oBaTeJIbHOW  AESITEIBHOCTH [0
oOpa3oBaTeNbHBIM  IporpamMMaM  BbICIIEro  OOpa3oBaHusi —  Iporpammam
OakasaBpuaTa, IporpamMmaM  CHeLMaJuTeTa, IporpaMmaM  MarucTparypsbl,
YTBEPXKIEHHOTO IpUKa3oM MUHUCTEpCTBA HAyKd H© BBICIIEro 00pa3oBaHUs
Poccuiickoii ®@eneparuu ot 06 ampens 2021 r. Ne 245 (¢ u3M. ¥ Jom.), B
COOTBETCTBUM C y4€OHBIM IJIaHOM, YTBEp)KIE€HHbIM YdeHbIM coBeTomM DPI'BOY BO
«loHI'Y» nnsa nabopa 2024 rona.

Pazpaboruuk:
CT. IIpernoaBaresb Kadeapbl HHKEHEPHOU U

KOMIIBIOTAlIMOHHOM MENAaroruku B.B. bouapos

Pabouass mnporpamma onobpeHa Ha 3acefaHuUM Kadenpbl — MH)KEHEPHOH W
KOMIIBIOTAlMOHHOM Me1aroruku i
[Ipotokomor 26 . 03 .2024r1.Ne 10

2,9

L(g/ M.I'. Konsma

.
/

3aBenyromui kadenpoii A-p nea. Hayk, <
npod.

COI''TACOBAHO:

U IpodeCCUOHATBHOTO 00pa30BaHuUs M.II. 3aropHbiii

28 . 03 .2024r.

——

W.o. nexana daxynbprera MOMOTHUTEIHHOIO &

VuebHo-MeTouuecKas KOMUCCHS bakynbTera JIOIIOJIHUTENILHOTO 7
podeccuoHaIbHOr0 00pa30BaHusI.

IIporoxom ot 27 . 03 .2024r.Ne 7 .

[Ipencenarens //ﬁ/ B.A. TapaceHko
PyxoBoauTenbs 0OCHOBHOM

npodeccuoHaIbHOM

oOpa3oBareabHON MPOrpamMMmbl,
I-p men. HayK, npod., 3aB. kagenpoit UKII
_26 . 03 2024 F,

/4 M.I'. Konsima
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1. MECTO JJUCLIMIIJIMHbI B CTPYKTYPE OEPA30BATEJILHOM [TPOI'PAMMBI

1.1.TpeGoBanus K NpenBapUTEIbHON MOArOTOBKE OOYyYarOUIMXCs, MPEAIIECTBYIOMNE U
COITYTCTBYIOIME TUCLUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YUEHUE TaHHOM!
- OcHoBbl nporpammupoBanusi, Jlormdueckoe mnporpammupoBanue, OyHKIMOHAIbHOE
IPOrpaMMUPOBAHUE.
1.2 JlucuuIuinHbl, KypcoBble pPaOOThl W NPAKTUKH, JUISI KOTOPBIX OCBOCHHE ITaHHOM
JUCLUIUIMHBL HEOOXOAMMO Kak mpeamecTBytomee: [lepcrieKTuBHbIE TEXHOJIOTUU
MporpaMMupoBaHusi, AHaIN3 aaropuTMoB, VccienoBanue oneparuii.

2. OIIMCAHUE JUCHUIUIAHBI / TIPAKTHUKH / KYPCOBOW PABOTHI /
I'OCYIJAPCTBEHHOU UTOI'OBOU ATTECTALINN

2.1.006mas xapakTeprcTuKa

HaunmeHnoBanue nokasaress 3HaueHue nokasaress
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 44.03.04 ITpodeccuonansHoe 00yUeHUE
(ITpoduns: MudopmaTrka u
BBIUMCIINTENbHAS TEXHUKA)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.10. OOBEKTHO-OPHUEHTUPOBAHHOE
y4eOHBIM IJIAHOM IpOrpaMMHpPOBaHUE

YacTts 00pa3oBaTeIbHON MPOrpaMMBbl BapuaruBHas yacTb: 00s3aTenbHas 9aCTh
KomuuectBo 3a4eTHBIX eauHUL / BCErO 4acoB 6,5/234

2.2.Pacnipenenenue 4acoB 1o GopmMaM U nepruogam o0ydeHHs

OO011ee KOJIMYECTBO YacOB
Dopma 2 § CaMOCTOSI-
= | & | nmekuu- | nabopa- | MpPaKkTH- | TEJIbHOU ®opma
00yueHus 2 3 BCEro
51 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounas 2 3 12 - 48 66 126 9K3aMeH
Ounas 2 14 - 56 38 108 3a4eT
OuHas Bcero 26 104 104 234
3aouHas 2 3 2 - 10 114 126 9K3aMeH
3aouHas 2 4 2 10 96 108 3a4eT
3aounas 4 20 210 234
BCEro
3. HEJU JUCHUITJINHBI
Nzyuenue OCHOB KJIACCHYECKOM TEOPHUH 00BEKTHO-OPHEHTUPOBAHHOTO

IPOrpaMMHUPOBAHUS, B TOM 4YHCIE: NYTH OHBOJIIOLMHM TEXHOJOTHMH NpPOrpaMMHUpPOBAHUS OT
QITOPUTMUYECKOTO K OOBEKTHO-OPUEHTHPOBAHHOMY; OCHOBHBIX TPUHIMIIOB OOBEKTHO-
OPUEHTUPOBAHHOTO TOCTPOEHHUS] MporpamMmHbIX cucreM (AOctpakuus, WHkancynanus,
Hacnenosanue, [Tomumopdusm); moHATHI KJIacCOB, 00BEKTOB, B3aUMOOTHOILICHUN MEXYy HUMH,
a Takxke MHOroyposHeBoi mozaenn OMG. ®opmupoBaHUe MOHUMAHMS HJIEOJIOTHU U KIIFOYEBBIX
aCIEeKTOB 0OBEKTHO-OPUEHTHPOBAHHOIO MPOrpaMMHUpOBaHus Ha si3bike C++, J0CTAaTOYHOTO st
MIPAKTUYECKOT0 MCIOJB30BaHUsl B Mpollecce JajbHeillnero o0yueHus U B npodeccruoHalbHON
cdepe, moTydeHHEe HABBIKOB pa3paboTku mporpamm B cpene Microsoft Visual Studio. M3yuenue
CPEICTB OOBEKTHO-OPUEHTUPOBAHHOTO M O00OOIIEHHOTO MporpaMMUpoBaHus s3blka C++.
@opMupoBaHUE NIOHUMAaHUS UACOJIOTMHM OpraHU3aluy, CTPYKTYpbl U METO/I0B HCIOJIb30BaHUS
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cTaHaapTHON OnOIHOTeKH s3bika C++ B 00beMe, JOCTATOYHOM ISl IIPAKTUYECKOTO MTPUMCHEHHS
B TIpoOIIecce NanbHeero ooyueHus u B mpodecCuoHanbHoi chepe.

4. KOMIIETEHIMN OBYYAIOILIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMEI, X
NHAMKATOPEHI U INTAHUPYEMBbI PEE3YJIbTATBI OBYUEHUA

4.1 KomnereHuuu

[TK-4. CriocoOGeH BBIMOTHATH PabOTHI MO CO3AAHUI0, MOIUGPUKALMU U COMPOBOXKICHUIO
MH(GOPMALMOHHBIX CUCTEM

4.2 lniukaTopsl KOMIETCHIIUN

[IK-4.1-1. CnocobeH ¢ HCHOIb30BaHUEM OOBEKTHO-OPUEHTUPOBAHHOTO IOIX0/a
pa3zpabaTeiBaTh ¥ MOAUQPUIIMPOBATH  KOMITBIOTEPHBIC  MPOTPAMMBI IS PEIICHUs
npoecCHOHANBHBIX M HAYYHO-UCCIEA0BATEIbCKUX 3a/1a4.

4.3.Pe3ynbraThl 00y4eHHS

[IK-4.11-1.1. 3HaeT OCHOBHBIE TEOPETUYECKHE MOHATHS OOBEKTHO-OPHEHTHPOBAHHOTO
MoAX0/Aa K IPOrpaMMHUPOBAHHMIO.

[IK-4.11-1.2. YMmeeT aHaiu3upoBaTh MPEIMETHYIO 00JacTh pelIaeMbIX 3a7ad C LEJbIo
UCIIOJIB30BaHUS OOBEKTHO-OPUEHTUPOBAHHOIO MMOAXOJa Ui MX peau3aliu, pa3padaTbiBaTh
00BEKTHYIO MOJIENb TPOTPAMMBI.

[1K-4.11-1.3. ApryMEeHTUPOBaHHO IPUMEHSET CHHTAKCUYECKUE U CEMaHTUYECKUE ACIIEKThI
K peann3anuy 00beKTHO-OPUEHTUPOBAHHOTO TIOJIX0a B SI3bIKE MporpaMmupoBaHus C++.

KoMnerenmun WNHnukaTopsl Pesynbrarel 00yueHus
I1K-4.1-1.1. 3HaeT OCHOBHEBIE
TEOPETHYCCKHUE TIOHITHS OOBEKTHO-
OPHUEHTHPOBAHHOTO MOAXO0A K

T[1K-4.11-1. Crioco0beH ¢

HUCITIOJIB30BaAHHUEM
TIK-4. CuocoGen | ofextmo- K4 U-1 2. Yoseer asamemposars
BI)I6HOHH;ITI) OpHeHTHpOBaH}éOFO MNpEAMETHYHO 001acTh peuracMbIX 3a1a4 C
paoru o OO PPAGKILIATI I | 5110 petonsomarans overcrio-
MO,I[I/I(l)I/IKaHI/II/I - KOMITBIOTEHbIE OPHUCHTHUPOBAHHOI'O TOAXO0Aa IJIA UX

peanu3anuu, pa3padaTbiBaTh 00BEKTHYIO
MOJIEJIb IPOTPaAMMBI.

[1K-4.11-1.3. ApryMeHTHPOBaHHO
IIPUMEHSIET CUHTAaKCUYECKUE U
CEMaHTHUYECKHE aCIEeKThI K pealn3alu
00BEKTHO-OPUEHTHPOBAHHOTO MOJIX0/A B
s3bIKe porpaMmupoBaHust C++.

CONPOBOXKJECHHUIO | IPOrPaMMBbI [Tl pEIICHUs
MH(QOPMALIMOHHBIX | MPO(ECCHOHATBHBIX U
CUCTEM Hay4HO-
UCCIIEI0BATEIbCKUX 3a/1a4

5. ITPOT'PAMMA JTMCHUIIJIMHBI

HazBanue TemMbl KpaTKOG COACPKaHNUC TCMbI (BOHpOCBI TeMBI)

Pa3zoen 1. O6beKTHO-OPHUEHTHPOBAHHOE IPOrPAMMHUPOBAHKE M CTaHAapTHast OnbOnmnoreka C++

1. OOGnekTHO-OpueHTUpoBaHHas |KpaTkuii 06030p OCHOBHBIX HapaJurM MPOrpaMMUPOBAHHUS.
napajgurma IIpouieccHo-opreHTHPOBaHHAs apagurma u s3sik C.
Kpatkuit 0030p kinroueBbix KoHCTpyKuui C.
AnmuinkatuBHas (QyHKIHOHAIbHAsA) mapaaurma. [lapaaurma
JIOTUYECKOTO MPOrPaMMHUPOBAHHUSL.
OOBeKTHO-OpHEHTUPOBaHHAsA apaaurma. Meroaonorus
pa3paboTKy 00BEKTHO OPUEHTUPOBAHHOTO MPOTPAMMHOIO




obecrieuenus. [IpuHIUITBI 00BEKTHO-OPHUEHTHPOBAHHOTO
MoJIX0Aa. DTanbl 00bEKTHO-OPUEHTHPOBAHHON
METOIOJIOTHH.

2. ba3oBrle KJ1acChl

[TonsTue kiacca, 00beKTa, moiisi, Mmeroga. OnpenenacHue
6azoBoro kiacca. Cekiuu goctymna. O61acTb BUIUMOCTH
kiacca. MHkancynsmus — 00beKTHO-OpUEHTHPOBAHHAS
XapaKkTepUCTHKa MOy TbHOCTH. BHemHuit nnrepdeiic u
BHYTPEHHSIS peau3alys HHKAICYIUPOBAHHOTO
MPOrPaMMHOT0 00BEKTa. XapaKTepHbIe MPU3HAKH

3¢ PeKTUBHON MHKANICYJISAIUH: a0CTpaKIIHs,
00IIeTOCTYHBIN UHTEP(EIC U COKPHITHE PEaTU3aIIHH.
JHoctyn k anemenTam kiacca. CTaTHUECKHUE JIEMEHTHI
Kiacca. J[pykecTBeHHBIE KJIACChl M (PYHKITUH.

3. Ileperpyska omnepaTopos

Craruueckuit momumopdusm. [leperpyxeHubie pyHKITUU-
wieHbl. KoHuenuus neperpy3ku onepaTopos.
[IeperpyxeHHbIE OmEpaTOPhl KAK METO/BI KJlacca U Kak
JPYKECTBEHHbIE () YHKIIHH.

[Teperpy3ka orneparopoB Mpeodpa3oBaHUs TUTIA.
Crenudukarop explicit s koHCTpYKTOpOB. [leperpyska
omeparopoB new u delete

4. Tloroku

daiinoBbIe U CTPOKOBBIC MOTOKU. CpeIcCTBA BBOIa-BBHIBOAA U
pabota ¢ motokamu. [leperpyska orneparopoB MOTOKOBOTO
BBOJa/BbIBOJa. bubnuoreka notoka C++. O6mue GhyHKIMN
BBOJIa-BBIBOJIA B IIOTOK

5. Hacnenosauue

HacnenoBanue — 6a3oBoe MoHATHE 0OBEKTHO-
OpPHEHTHPOBAHHOTO porpaMmupoBanus. HacnenoBanue u
MOBTOPHOE MCTIONIb30BaHue Koja. [Ipocroe HaciaenoBaHMe.
CuHTakcuc onpeeneHus kiacca-motromka. Ilpasmna
HaclleI0BaHMs.

[Ipeo6pa3oBanue TUNOB (CCHIIOK U yKa3zareneil). [Ipasuia
BUJMMOCTH IIPU IPOCTOM HaciyiefoBaHuu. [lepekpriTe nMeH
1 GYHKIMOHATBHOE 3aMBIKAaHHE B CIIy4ae MPOCTOTO
HacJIeJOBaHMUS.

6. JluHamMu4ecKui
nosmmMopuzm

Juaamuyeckuii noauMopdu3M (IpocToe HacIeI0BaHHE).
Peanuzanus Buptyansnsix Gyskumid. [leperpyxeHHsie u
nepeornpeenéHHbIe METOIbl. PaHHEee 1 no3/1Hee CBSA3bIBAHNUE.
[TycTeie 1 yrcThIe BUPTYaibHble QyHKIUU. AOCTpaKTHBIE
KJIACCBhl.

MHoxecTBeHHOE HacyieoBaHne. CUHTAKCUC ONPEEIICHUs
KJIacca-nmoToMKa. BUiumMocTs mpu MHOKECTBEHHOM
HacienoBaHUU. BupTyanbHble 0a30Bble KJIACCHI.
OyHKIIMOHAFHOE 3aMBIKaHHUE B CIIy4ae MHOKECTBEHHOTO
HaCJIeI0BaHMUS.

JluHamuueckuii momumMoppu3M (MHOKECTBEHHOE
HacienoBanue). MHTepdeiicsl. AGCTpakTHBIE KIacChI.
Jlunamuueckast nHGopMaIys o TUIE IPU IIPOCTOM U
MHOECTBEHHOM HACJIEJOBAHUM.
OOBEKTHO-OPUEHTUPOBAHHASL KOHIIENIHUA 00paboTKu
uckimodenuit. biok try. Oneparop catch. Kiaccbl uckimo4eHuii.
CrannaptHble uckiaodeHus. [locaenoBarenbHOCTb AEHCTBUM




MIPY BOZHUKHOBEHUH UCKIIOUUTEIHHON CUTYaIlMH
(renepupoBaHue U IepeOPOCKa UCKITIOUECHUH )

7. Tlapamerpuueckuit [Tapamerpuueckuii monmumopdusm 11 yHkiuit. CHHTaKcuC
nosimMopdu3m st GyHKIUE |onpeaenenus mabnona GyHKIuU. MexaHu3Mbl
TeHepUPOBAHUS U UACHTU(DUKAINY TP (PYHKIMOHATBHBIX
oOpareHusx
8. Tlapamerpuueckuit CuHTakcuc onpeierneHus mabdioHa kiacca. [lapameTpsl
noAMMOpGU3M ISt KilaccoB  |mabnona. Crnenuanyusanys madlnoHoB Kiaaccos. Peanusanmus
11abIoHa Kiacca
9. ApxwurtekTypa OUOINOTEKU CocraBnbie yactu 6ubauorexkn. Opranu3anus CTaHIapTHON
OoubmmoTexkn maodsoHoB. CTaHIapTHRIE KOHTEHHEPHI
10. Ureparopst Ureparoper. OOpatHbie nTepatopbl. TepaTopbl BCTaBKH.
[ToTokoBBIE UTEPATOPHI
11. ®dyakuonansHbie 00BeKTh  |DYHKIMOHANIBbHBIE 00BEKTHI. AprudpMeTHIecKHe
(byHKIMOHATBHBIE 00BEeKTHL. [Ipenukarel. OTpunareny.
Cas3piBaTeny. Aanrtepsl ykaszaTeaeid Ha GYHKIHU. ATanTepbl
METOJIOB
12. TlocnenoBarenbHbIC [MocnenoBarensHble KOHTEIHEPBL. BekTopsr (vector). Crrcku
KOHTEHUHEPHI (list). Ctekwm (stack). JIBycroponnue ouepenu (deque). Ouepenu
(queue). Ouepenu ¢ mpuopuTeTamu (priority queue)
13. AcconmaTuBHBIC KOHTCHHEPHI |AcCOMaTHBHBIE KOHTEeHHepbl. MHOecTBa (set). MHoxecTBa ¢
(multiset). ButoBbie MHOXecTBa (bitset). CrioBapu (map).
CrnoBapu gyonukatamu ¢ qyonukatamu (multimap).
14. Onepauuu ¢ Anroputmel. Hemoauunupytomiye ornepanuy ¢
[IOCIIEI0BATEIbHOCTAMU MOCJIEA0BATEILHOCTIMU. MOANPHIUPYOLIHE ONepaIny ¢
MOCJIEIOBATEIbHOCTSIMU
15. CneuuanbHble alnropuTMBl ANTOPUTMBI, CBSI3aHHBIE C COPTUPOBKOI. AJIITOPUTMBI PabOTHI C

MHO>KECTBaMH U NUPaMHIaMU.
Jlpyrue cpeacTBa CTaHAapTHON OMOIHOTEKH.

6. CTPYKTYPA U COAEPXAHUE IUCHUITIIMHBI

6.1.®opma oOyueHus — O4HasA, Kypc — 2, ceMecTp — 3

HaumeHoBaHus pa3/ienoB U TeM Romtiectso 1acos
pasit Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero

Paznen 1. OOBbEKTHO-OPHEHTUPOBAHHOE )
POTPaMMHUPOBaHHE 12 48 66 126
1. OOBeKTHO-OpHEHTHUPOBAHHAs Mapagurma 1 7 10 18
2. ba3oBbie Kiacchl 2 7 9 18
3. Ileperpyska onepaTopoB 2 7 9 18
4. Tlotoku 1 7 9 17
5. HacnenoBanue 2 7 9 18
6. JuHamMuueckuil noauMophusm 2 7 11 20
7. HapaMeTuqueCKHn nosuMopusm s ) 6 9 17

byHKIUH

NTOT'O 3A CEMECTP 12 48 66 126
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6.2.dopma 00yueHus1 — ouHas, Kypc — 2, cemectp — 4

e ] [ s | | ws
8. IlapameTpuyecKuii mOIMMOPQPHU3M IS KIACCOB | 2 7 4 13
9. ApxurekTypa OMOIHOTEKH 2 7 4 13
10. UtepaTopsl 1 7 5 13
11. ®yHkIMoHAIBHBIC 00BEKTHI 2 7 5 14
12. IlocnenoBarenbHbIE KOHTEHHEPHI 1 7 ) 13
13. AcconatuBHbIE KOHTEHHEPHI 2 7 5 14
14. Onepanuu ¢ MoCaEA0BATEIBHOCTIMU 2 7 5} 14
15. CrenmnanibHbBIE QJITOPUTMBI 2 7 5 14
NTOI'O 3A CEMECTP 14 — 56 38 108
NTOI'O 3A KYPC 26 - 104 104 234

6.3.®opma 00yueHHs — 3a049Hast, Kypc — 2, CEMeCTp — 3)

KommuectBo yacos

HanmenoBanwus pPasaciioB U TCM

Jlexu. | JIabop| TIIpakr. | CPC | Bcero

ng)ﬁlﬂggthgggggggg OPHUEHTHPOBAHHOE 2 ) 10 114 126
1. OO0BEKTHO-OPUCHTHPOBAHHAS TIApaIurma 0,5 1 16,5 18
2. ba3oBble KJIacChl 0,5 1 16,5 18
3. Tleperpyska oneparopon 2 16 18
A. TloToku 2 15 17
5. Hacimenosanue 0,5 1 16,5 18
6. Jlnnamuueckuii momumMoppusm 0,5 1 18,5 20
7. Tlapamerpuueckuii monuMopdusm asns GyHKIu 2 15 17

NTOT'O 3A CEMECTP 2 - 10 114 126

6.4.dopma 00yueHus — 3a049Hast, Kypc — 2, cemectp — 4)

KoanuectBo yacoB

Jlexn. [JTabop. | Ilpakt. | CPC | Bcero
R A ? 10 | 9% | 108
1. Tlapamerpuyeckuii moaumopdusm st kinaccoB | 0,5 1 11,5 13
2. ApxuTeKTypa OMOIHOTEKH 0,5 1 11,5 13
3. HUrepaTopsl 1,5 11,5 13
4. OyHKIHOHAJIbHBIE 0OBEKTHI 1,5 12,5 14
5. TlocnenoBarelbHble KOHTEHHEPBI 0,5 1 11,5 13
6. AccoluuaTuBHbIE KOHTEHHEPbI 1,5 12,5 14
7. Omnepanuu ¢ MoCIe0BaTEIHbHOCTIMHI 15 12,5 14
8. CrnenuanbHble JITOPUTMBI 0,5 1 12,5 14
HNTOI'O 3A CEMECTP 2 10 96 108
NTOI'O 3A KYPC 4 - 20 210 234

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINU

7.1.KoHTpoONBHBIE BOIIPOCHI
Paznen 1
1. TlponeccHo-opueHTtupoBanHass mnapaaurma u s3Ik C. Kpatkuit 0030p  KIIIOUEBBIX
koHCTpyKuui C. AnmuinkatuBHas (pyHKIMOHANIbHAS) MapaaurMa. [lapagurma goruueckoro
IPOTPaMMHUPOBAHMUSL.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

OOBEKTHO-OPUECHTUPOBAHHAs ~ TMapagurmMa.  Merogojoruss  pa3paboTKu  OOBEKTHO-
OPUEHTHPOBAHHOTO IIPOTPAMMHOT0 00ECTICUCHHUS.

[TpuHIMIBl 00BEKTHO-OPUEHTHUPOBAHHOIO MOAXOJA. JTalbl 0O0BEKTHO-OPUEHTHPOBAHHOMN
METO/I0JIOTHH.

[TonsTue kinacca, o0bekTa, nojs, Meroga. Onpenenenue 6azooro kiacca. CeKIuM JOCTyIA.
O6uacte BUIMMOCTH Kitacca. MHKancynsanus — 00beKTHO-OpUEHTUPOBAaHHAS XapaKTEPUCTHUKA
MOJYJIbHOCTH.

Buemnuii unTepdeiic M BHYTPEHHSS peanu3alys HWHKAICYJIMPOBAHHOTO IMPOrPaMMHOTO
o0BeKTa.

XapakTtepHble Tpu3HaKd dS((OEKTHBHOW WHKANCYISAIHUHA: a0CTpakius, OOIIeIOCTYITHBINA
uHTEepQEiic U COKPBITHE PeATU3ALIH.

Hoctyn k snemeHnTaM kiacca. CTaTHdecKHe 3JEMEHTHI Kilacca. J[pyKecTBEHHbIE KJIAcChl U
¢ynkuuu. [IpoctpancTBa UMEH.

Crneuunanbable METOb! Kilacca. HazHaueHne KOHCTPYKTOpPOB M ecTpykropa. KoHcTpykTOp
1o ymosdanuto. [lapamerpuzoBaHHble KOHCTPYKTOPBI.

KoHncTpykTop konupoBanus. JlecTpykrop.

@OyHKIMOHAIBHOE 3aMbIKAHHE KAaK MEXaHM3M pPabOThl CIELUAIbHBIX METO/I0B Kiacca I0
CO3JaHUI0 U YHUYTOXKEHUIO 00BbEKTOB. OrpaHHYeHMs] Ha UCIOJIb30BaHUE ABTOMATUYECKU
CT€HEpUPOBAaHHBIX KOMIMJIATOPOM CIELUAIBHBIX METOJIOB.

Cratnueckuii momumopdusm. Ileperpyxennsie GyHKUUU-4IeHbl. KoHnenuus neperpysku
oneparopoB. IleperpyxeHHble onepaTtopbl Kak METOAbI Kjlacca U KaK JPY)KECTBEHHbIE
(GYHKIHH.

[leperpy3ka omepaTtopoB mnpeoOpasoBanust Tuna. Cneuudukarop explicit ans
KOHCTpYKTOpOB. [leperpyska onepatopoB new u delete.

@aiinoBble U cTPOKOBBIE TOTOKU. CpeicTBa BBOAA-BBIBOIA M paboTa ¢ moTokamu. [leperpyska
OIIepaToOpOB MOTOKOBOTO BBOAA/BBIBO/IA. bubmumoreka motoka C++. O0mue ¢pyHKIUM BBO/IA-
BBIBOJIA B IOTOK.

HacnenoBanue — 0a30Boe MOHATHE OOBEKTHO-OPUEHTHUPOBAHHOTO IMPOTrPaMMHPOBAHUS.
HacnenoBanue u moBTOpHOE HcHoib30BaHue Koja. IIpoctoe HacnenoBanue. CHUHTaKcuC
ornpezeneHus kiacca-nmoroMka. [IpaBuna HacieqoBaHus.

[TpeoOpa3oBanue THMOB (CCHUIOK M YyKazartenei). IlpaBuia BUIMMOCTH NpPU HPOCTOM
HacyenoBaHuM. [lepekpbiTue MMEH M (YHKIMOHAIbHOE 3aMbIKaHUE B CIIy4ae IMPOCTOTO
HacJIeI0BaHMUs.

Junamuueckuii nonumopdusM (mpocToe HacienoBaHue). Peanmusanus BUPTyaJbHbBIX
¢ynkuuit. [leperpyxeHHble U NTepeonpeieEHHbIe METOIbI.

Pannee u mo3nHee cBsizbiBaHME. [lycThie M YnCThIE BUPTYyalnbHbIE QYHKIIMU. AOCTpaKTHBIC
KJIACCHhI.

MHosxecTBeHHOE HaclieoBanne. CUHTAaKCHC OIpeieIeHHs Kilacca-nmoToMKa. BuaumocTs npu
MHOXXECTBEHHOM HaclieZloBaHUH. BupTyanbHbele 06a3o0Bble Kiacchl. DYHKIHMOHAIbHOE
3aMbIKaHHE B CIIy4ae MHO>KECTBEHHOT'O HACJIEI0BaHUS.

Junamuueckuit  momumoppusM  (MHOXKECTBEHHOe  HacienoBaHue).  WHtepdeiics.
AOGCTpaKTHBIE KJIaCcChI.

JluHaMuyeckas ”HPOpMALUS O THIIE IPU IPOCTOM U MHOKECTBEHHOM HACJIEIOBAHUU.
OOBbEeKTHO-OpUEHTHPOBAaHHAs KOHUENIMs o0paboTku uckitoueHuil. biok try. Oneparop
catch. Knaccsl uckimouennii. CTangapTHbIE HCKITIOYESHHUS.

[TocnenoBaTenbHOCTh JEUCTBMA TPU BO3HUKHOBEHUM HCKIIOUHMTEIBHON  CHTYyallMH
(reHeprpoBaHUE U NEepeOpOCKa UCKITIOYEHUH ).

[Tapamerpuueckuii nomumoppusm g ¢yHkiuil. CuHTakcuc omnpeneneHust madiaoHa
¢yHkuuu. MexaHM3Mbl TE€HEPUPOBAaHUS W UACHTUOUKAIMM TpH  (YHKIHOHAIBHBIX
oOpareHusx.

Cuntakcuc ompeneneHus maodmoHa kiacca. Ilapamerpsr mabnona. Crnenwmanuzarus
111a6JI0HOB KJaccoB. Peann3anus mabioHa Kiacca.



25.

26.
27.

28.
29.

30.
31.

32.

33.
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CocraBable 4YacTu Oubmmorexku. OpraHuzaiusi CTaHAAPTHOH OMOIMOTEKHM MIA0JIOHOB.
CraHgapTHble KOHTEHHEDPHI.

Uteparopsl. O6patHbie uteparopsl. Mitepatops! BctaBku. [10TOKOBBIE HTEPATOPBHI.
OyHKIMOHANBHBIE 00BEKTHI. ApupmeTnyeckue (yHKIHOHAIbHBIE OOBEKTH. [IpemukaTsl.
Otpunarenm.

Cas3piBaTenu. Aantepsl ykazaTenei Ha QyHKIuH. Agantepsl METOIOB.
[TocnemoBarenbubie KoHTeiHEphl. Bekropsr (vector). Cmmcku (list). Crexu (stack).
JIByctoponnue ouepenu (deque).

Ouepenu (queue). Ouepeau ¢ mpuopUTETaMu (priority queue).

AcconmatuBHbIe KOHTEHHEepbl. MHOXecTBa (set). MHokecTBa ¢ myonukaramu (multiset).
burtosie MHOecTBa (bitset). CnoBapu (map). CrioBapu ¢ nyoiukatamu (multimap).
ANTOPHUTMBEL. Hemonudunmpyromue oreparu c HI0CJIEIOBATEIbHOCTSMHU.
Monudunupyroiue onepamnuu ¢ Nociaea0BaTeIbHOCTIMHU.

ANTOPUTMBI, CBSI3aHHBIE C COPTHPOBKOH. AJNTOpUTMBI pPabOTBl C MHOXKECTBAMH H
UpaMUIaMHU.

7.2.TeMbl MHUCbMEHHBIX PaboT (THIIBI 3a/1a4)

KonTtponbHbIe paboTHI 10 MPaKTHKE:
B yem cocrout konmemnmus monudopmuszma? Kak BHpPTyaibHbie (DYHKIUH TOMOTAOT
peanu3oBaTh JMHAMUYECKUN ToaudopMusm?
MexaHu3Mm peanusanuy JuHaMu4eckoro noaudopmusma. OMUIINTE U CPABHUTE MEXAHU3MBI
«PAHHETO CBS3BIBAHUS» U IIO3[THETO CBS3BIBAaHUS». [IprMephI.
Cratuyeckue M HECTAaTUYECKUE WIIEHBI Kiiacca, B yeM paznuuue? OcoOeHHOCTH ToCTyma K
HUM? OCOOCHHOCTH CO3JaHUS W PAa3MEIICHHUS B MaMSITH CTAaTHYECKUX U HECTATUYECKUX
YJICHOB JaHHBIX Kiacca? Yem omimyaercs MHTEp(ENUC CTaTUYECKOTO W HECTATHYECKOTrO
Meroaa kinacca? [lpumepsr.
Onpenenutry kiacc PointOnPlane (Touka Ha [OeKapTOBOM IUIOCKOCTH) W C  €rO
UCTIOJIb30BaHUEM KJiacc reomerpudeckux puryp QuadrangleOnPlane — 4eTpipexyroapHHUK Ha
JICKapTOBOH TIOCKOCTH (YETHIPEXYTOJIbHUK 3a/1a€TCSI KOOPAMHATAMH YEThIPEX €ro BEpIIUH B
MOpSIKE TPOTHB YacOBOW CTPENIKM) B KOTOPOM OIPEIENUTh METOJBI: HEOOXOIUMbIE
KOHCTPYKTOpBI (C MPOBEPKOH KOPPEKTHOCTH T'€OMETPHUECKOW (UTYphl) M AECTPYKTOD;
npeobpaszoBanue B Tull double (TpakTyercs Kak BHIYHMCICHHE NIEPUMETPA); MEPETPYKEHHBIE
olepaluu CpaBHEHHMs == U !|= (IpoBepsieTcs COBMHAJEHHE PasMEpPOB U PACIIOJIOKEHUS),
CIIO)KEHUE YETHIPEXYTOJIbHWKA W TOYKH Ha JEKAPTOBOW IIJIOCKOCTH (TPaKTyeTcs Kak
CMeEIIIeHNE YEeThIPEeXyrobHUKA Ha 3aJJaHHBIA TOYKOUN BEKTOP).

KontponpHast paboTa 1o TpOBEpKE TEOPETHYECKMX 3HAHWKA — IO BCEM TeMaM, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.00pazer copep)kaHus 3K3aMEHAIMOHHOTO OMIeTa

Craruyeckue M HeCTaTUYECKUE WIEHBI Kiacca, B yeM paznuuue? OcoOeHHOCTH JocTyna K
HUM? OCOOEHHOCTH CO3[aHUS M Pa3MEIICHUs B NaMITH CTaTHYECKUX M HECTaTUYECKUX
YJIEHOB JAaHHBIX Kiacca? UeMm oTimuaercs WMHTEpPQEHc CTaTUYECKOro M HECTaTUYECKOTO
metona kiacca? [Ipumepsi.

Onpenenuts kiacc PointOnPlane (Touka Ha [€KapTOBOM IUIOCKOCTH) U C  €rO
UCIOJIb30BaHUEM KJlacc reoMeTprudeckux puryp QuadrangleOnPlane — yeThIpexyroabHHUK Ha
JIEKapTOBOH TTOCKOCTH (YETHIPEXYTOJIBHUK 33/1a€TCsI KOOPAMHATAMH YETHIPEX €r0o BEpIIH B
HOpsiIKE TMPOTHB YacOBOW CTPENKH) B KOTOPOM OIPEAENIUTh METOJbl: HEOOXOIUMbIe
KOHCTPYKTOpHI (C TPOBEPKONH KOPPEKTHOCTU T€OMETPUYECKOM (UTYpBI) M JOECTPYKTOP;
npeoOpa3oBanue B TuI double (TpakTyeTcst Kak BbIUMCIIEHHE IEpUMETpa); NeperpyKeHHbIe
olepany CpaBHEHHS == W != (TpoBepsieTCS COBMAJeHUE Pa3MEpOB M PACIIOJIOKEHHS),
CIIO)KEHUE YETHIPEXYTOJIbHUKA W TOYKH Ha JEKAPTOBOHW IIIOCKOCTH (TPaKTyeTcs Kak
CMEIEHHE YEeThIPEXYTroJbHUKA Ha 33JJaHHBII TOYKOW BEKTOP).
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B clIydac BCACHUA y‘Ie6HOFO mnmponecca € HCIIOJIb30BAHHUEM JJICKTPOHHOI'O 06yT—IeHI/ISI u
JUCTAaHIIMOHHBIX 06p330BaTeJ'IBHBIX TCXHOHOFHﬁ, COACpKaHNEC oujieTa MOXKET OTIUYATBCA OT

MIPUBEIEHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOHIMECA

OOm1ast o1ieHKa 3HaHUH 00YUYaIOUIMXCS 110 TUCIUILTMHE TIPOBOIUTCS MO -0aJUIbHON IKase
UCXO0/d M3 MakCUMyMa, IPHUBEICHHOro B Tabiuue Huxke. OpraHn3annoHHO-yuyeOHas paboTa B
ayIUTOPUU OLICHMBACTCS HAa OCHOBE TAaKUX KPUTEPUEB Kak II0CEUIAEMOCTb 3aHATHUH,
CBOCBPEMEHHOE M KAaueCTBEHHOE BBIIOJHEHUE JOMAIIHUX 33JaHUH, aKTHUBHOCTb BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYIIEro Hu

MPONJICHHOTO MaTepuaa, pelieHue 3aja4 u T.11.).

8.1.Cemectp 3

Howmepa pa3nenos Bunp pabot Maxcumanbroe
KOJIMYECTBO OaJIJIOB

OpranuzalinoHHO-y4ebHas paboTa B ayAUTOPUH 10
CamocrosiTenbHas paboTa 20
- KoHTposibHBIE pabOTHI 110 TPAKTHKE 10
KonTtponpHast paboTa 110 TEOPETHIECKOMY 10

MaTepuany
NTOI'O 50
DK3aMeH 50
OOt UTOT 33 CEMECTP 100

8.1.Cemectp 4
Howmepa pasnenos Bunsr pabot Maxcnmabroe
KOJIMYECTBO 0asIOB

OpraHu3annoHHO-yueOHas paboTa B ayIMTOPHH 10
CamocTosiTenbHas paboTa 20
- KoHTposbHbIE pabOTHI IO MPAKTHKE 10
KonTponbHas paboTa mo TeopeTuuecKkomy 10

MaTepuany
UTOI'O 50
3auer 50
OOt UTOT 32 CEMECTp 100

CooTBeTcTBHE 0AJLIOB OIIEHKE

O11eHKa 110 NATHOAUILHOM IIKaJIe
KonunuectBo 6annoB "
. ECTS Dk3ameH, nuddepeHpoBaHHBINA 3aueT
3a4eT
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIEHO BUe—
35-59 FX HE 3a4TEHO
0-34 = HEYJIOBJICTBOPUTEIHHO .




11

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJI JIUIL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanu3zanyu TUCHUIUTMHBI UCTIOIB3YIOTCS CIEAYIOIINE JOMOTHUTEIbHBIE METOIBI
00y4yeHHMsl, TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U NIPOMEXYTOUYHOH aTTecTaly o0yJaromuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) IUTSL CHEMBIX U CIIA00BUIALINX

— JeKIUH 0POPMIISIOTCS B BHJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOIPAaMMHBIM 00€CIIeUeHHEM;

— JUIs  BBINIOJHEHUS  3aJaHWs  Tpd  HEOOXOAMMOCTH  MPEJOCTaBIIACTCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BOZMOXKHO TAK)KE€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMYHUBAIOIUX
YCTPOMCTB;

- IIUCbMEHHBIE 3a7jaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

- JEKIMHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA;

— MUCHbMEHHBIE 3a[aHUs BHIITOJIHSIOTCS HA KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMeH INPOBOJUTCA B IHUCBMEHHOH (opMe Ha KOMIBIOTEpEe; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

3) JUIS1 JIAL C HapyILEHUSIMU OIIOPHO-/IBUTaTEJILHOTO anmapara:

— JeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHELMATM3UPOBAHHBIM [IPOrPaMMHBIM 00eCIIeUeHHEM;

— MUCHMEHHBIC 3a[aHUS BHIITOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MMCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

ITpu HEOO6XOAMMOCTH MTpeTyCMaTPUBACTCS YBETMUEHUE BPEMEHHU AJIS IOATOTOBKU OTBETA.

[Iponienypa  mpoBeACHUS  MPOMEXKYTOYHOH  aTTeCTallidl Ui OOYYaromuxcs
YCTAQHAaBJIMBAaeTCSI C Y4€TOM HX HMHIMBUAYAJIBHBIX THCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomerxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUYEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) IUIsE 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O I[TPOLIECCA

VYuebuble 3aHsATHA MpoBoJATCS B 3-M kopnyce onl'Y (r. [omenk, yn. Ilopca). s
MPOBEACHUS JTA0OPATOPHBIX 3aHATHH TpeOyeTcss ayauTopus, OOOpyJAOBaHHAsS MEJIOBOW WIIU
MapKepHOH JT0CKOU, MyJIIbTUMEAUNHHBINA TIPOSKTOP U IKPaH, HOYTOYK, KOMILJIEKT yueOHOI Mebenn
JUIsL CTYIEHTOB, pabouee MecTO MpenojaBaTelis, BbIXod B VHTEepHET — HPOBOAHOM WU C
ucrons3oBanuem Wi-Fi.
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Jlis caMoCTOSITeNIbHOM paboOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOAMOTEKM YHUBEpCUTETa U JPYTUX BIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MNPe/ICTaBICHHOE B Y4eOHO-METOJUYECKOM KaOWHETe
['maBHOrO KOpITYCa (ay.).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
TUCITUIIMHE, pa3MmenleHHbie Ha 1iargopme Moodle IlenTpa mucTaHIMOHHOTO O0pa30BaHUS
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTIIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOY4YEeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmIaTGoOpMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCST TEKYIIUMH KOHTPOJb 3HAHMK OOyYaromuXxcs Ha OCHOBE TECTUPOBAaHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. byu I'pagu. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIN3 W HPOEKTHUPOBAHHWE C IpUMEpaMHU
npuioxennit Ha C++ / I'panu byu ; [lep. ¢ aarn. mox pen. M. Pomanosckoro, @. AHapeesa.
- 2-e u3n. - M. : BUHOM ; CII0. : Hesckuii guanext, 1999. — 560 c.

2. Ueanosa I'.C.. OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUpPOBaHUE : Y4el. JJIs CTyICHTOB
BY30B, OOYYalOUIMXCS IO HANPAaBICHHUIO IOATOTOBKH JAUIUIOMHUPOBAHHBIX CHELMATMCTOB
"Undopmaruka u BeraucautensHas texnuka' / I.C. MBanoma, T.H. Huuymkwuna, E.K.
Ilyraues; I[lox pen. I'.C. UBanoBoii. - M. : U3n-Bo MI'TY um. H. O. baymana, 2001. - 317 c.

3. Kanoepor C. A. IIporpammupoBanue Ha si3pike C++ : yue0. mocobue / C. A. Kanoepos ;
Jonenkuii Hau. yH-T. - U31. 3-e. - [loneuk : FOro-Bocrok, 2009. - 298 c.

4. Jladope P. O0bekTHO-OpHeHTHPOBaHHOE mporpammupoBanue B C++ [Tekcr] / P. Jladope;
[mep. ¢ anrn. A. Kysuenona]. - 4-e uza. - M. [u np.] : Ilutep, 2008. - 923 c.

5. TlaBmomckas T. A. C/C++. [IporpaMmmupoBaHUe HA S3BIKE BBICOKOTO YPOBHS : y4eO. IS
CTYACHTOB BY30B,00yuaronuxcs no HampasieHuto "MHdopMaTika U BEIYMCINT. TEXHUKA" /
T. A. TlaBnoBckas. - Mocksa [u ap.] : [Tutep, 2010. - 460 c.

11.2. JlononHMTENbHAs IUTEpaTypa

6. Kayr . 3. UckycctBo nporpammuposanus : [lep. ¢ anri. T. 3 : CoprupoBka u nouck / 1. D.
Knyt ; [Tog o6m1. pea. FO. B. Kozauenko. - 2. uzna. - M. : Bunsswmc ; CII6., 2001. - 824 c. Knyt
M. 2. UckycctBo nporpammupoBanus 1uist OBM : [B 7 1.] : Ilep. ¢ anri. T. 3 : CoptupoBka u
nouck / Ilep. ¢ anrn. H. U. BerokoBoii u ap. ; Ilox pea. FO. M. Baskosckoro. - M. : Mup,
1978. - 844 c.

7. Tlon Aiipa. OOBeKTHO-OpUEHTHPOBaHHOE MporpaMmupoBanue Ha C++ / Aiipa Ilox; Ilep. ¢
anry. J[. KoBanpuyka. - 2-e u3n. - M. : BUHOM ; CII6. : Heckuii auanext, 1999. - 464 c.

8. Crpayctpyn b. S3bik mporpammupoBanust C++ / beepn Crpayctpyn ; mep. ¢ anri. C.
AnncumoBa, M. Kononosa ; mojx pen. ®. AnnpeeBa, A. Ymakosa. - crerl. u3fl. - M. : bunowm-
ITpecc, 2008. - 1098 c.

9. Kayr /1. 3. UckycctBo mporpammupoBanust: Ilep. ¢ aarn. T. 1 : OcHoBHbIe anroputmsl / 1.
3. Knyr ; [lox o6m. pex. FO. B. Ko3zauenko. - 3. uza. - M. : Bunesamc ; CII06., 2001. - 714 c.

12. ”TH®OPMAILIMOHHBIE PECYPChHI

1. Hauunonanbhas 3JIEKTPOHHAas OnbmMoTexa (H3Bb): dbenepanpHas
rocyaapcTBeHHas uH(popMaimonHas cucrema /| MunucrepctBo Kynbrypel P®; Poccuiickas
rocyaapcTBeHHas onbnmoreka. — MockBa, - . — URL: https://rusneb.ru/ (nara obpamenus: ..). —

Pexxum noctymna: cBoGoaHBIN, moanucka. HeoOxonuma ycTaHOBKA MPOTPAMMHOTO O0ECTIEYEHUSI.
— TeKCT: 3NEKTPOHHBIN.


https://rusneb.ru/
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2. eLIBRARY.RU: nayuynas snexkrpoHHas 6ubimoreka: cait. — Mocksa, - . — URL:
https://elibrary.ru (mata oOparuenus: ..). — Pexum mocryma: JUisi aBTOPU30B. MOJb30BATEICH. —
TeKCT: AIEKTPOHHBIN.

3. Hayunast snextponnas OubOnuoreka «KubOepJlenmHkay»: caiit / Accoruanms
«OTkphITast Hayka». — MockBa, - . — URL: https://cyberleninka.ru/. — Pexxum nocTyma: cBOOOTHBIM.
— TeKCT: 3JEKTPOHHBIN.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (nara oOpamenus: ..). — Pexxum gocTymna: i aBTOPU30B. MOJIb30BATEIICH.
— TeKCT: 3JEeKTPOHHBIN.

o. 9BC HOpaiit: >nexkTpoHHas 6ubmuoreyHas cucrema: cait. — Mocksa, . — URL:
https://biblio-online.ru (nata obOpamieHus: ..). — PexuM gocTyma: st aBTOPU30B. HOJIb30BaTEIICH.
— TeKCT: 3NEKTPOHHBIN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —

Howneuk, - . — URL: http:/library.donnu.ru/ (nara odpamienus: ..). — Pexwum octymna: CBOOOHBIIH.
— TeKcCT: 3JEeKTPOHHBIN.
7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb

Joul'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpatienust: ..). — PexuM ocTyma: MOUCK CBOOOAHBIN, 3JIEKTPOHHBIE TOKYMEHTBI — JIJIst
nonb3oBarenei JJonl'y.

8. daexTpounblii apxuB Jloul'Y: pa3gen caiita/ Hb JIonl'Y. — TekcT: 2MeKTpOHHBIN
// OBC ouIl'V: caiit. — URL: http://repo.donnu.ru/ (mara oOpamenwus: ..). — Pexxum mocryma:
CBOOOTHBIH.

13. TIPOI'PAMMHOE OBECITIEYEHUE

1. Windows PRO (xopnopatusHas nuuen3us Joul'y Ne )

Microsoft Office (kopropatuBHas aunen3us oY Ne )

3. Microsoft Visual Studio (nuuensust mporpammbl Dream Spark ans BeIcHINX Y4eOHBIX
3aBEJICHUN)

4. Amntusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache, BSD nns
CBOOOJTHOTO MTPOTPaAaMMHOTO 00€CTICUeHNS ).
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