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1. Ilenb u rulaHUpyeMbI€ PE3YJAbTAaThl OCBOCHMSI TUCIIUILIMHBI (MOLYJIs)

[enbt0 OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHUE CIEAYIOMINX KOMITETCHIIUM]:

— OIIK-5 — CrnocoGen pa3pabarbiBaTh aNTOPUTMBl W TPOTPaAMMBbI, NPUTOJHBIC IS
MPAKTUYECKOTO MPUMEHEHHUS B 00J1aCTH MHPOPMALIMOHHBIX CHCTEM U TEXHOJIOTHHA.

PesynpraTamu 00y4eHUs: AUCHUIUINHBI SIBIISIOTCS: |

—POIIK 5.1. — 3Haer anropuTMHUYECKHE SI3bIKM MPOrPaMMHUPOBAHMUS, OIEPALMOHHBIE
CHCTEMBI U TIATPOPMBI, COBPEMEHHBIE CPe/Ibl Pa3pabOTKH MPOrpPaMMHOTO 00eCIIeUeHUS

—POIIK 5.2. — Ymeer ¢gopmynupoBaTh TpeOOBaHUS K MPUKIATHOMY IPOTPAMMHOMY
00€ECIIEYEHHIO;

—POIIK 5.3. — YmMeer pa3pabarbiBaTh aJlfOPUTMBI U KOMIIBIOTEPHBIE MPOTPAMMBI IS
MPAKTUYECKOTO TIPUMEHEHHUS.

2. 33}13‘1“ OCBOCHHUSA NUCHUIIJIMHBI

— OCBOUTH OCHOBHBIE METO/Ibl U AITOPUTMBI IPOTPAMMHUPOBAHUSI.

— W3yunTh CUHTaKCHYECKHE OCHOBBI si3bIka C++.

— Ilo3HaKOMUTBCSI ¢ COBPEMEHHBIM MPOTPAMMHBIM OOECIIEUEHUEM, HCIIOJIb3YEMBIM MPH
CO3JaHUH IIPOrPaMMHOTO IIPOLYKTA.

—IlpuobpecTy mpakTUYECKWE YMEHUS W HaBBIKM [0 CO3/IaHUI0 COOCTBEHHBIX
MIPOrPaMMHBIX POJIYKTOB C UCIOJb30BaHUEM PacCMaTPUBAEMOI0 MPOIPaMMHOTO OOecTieueHHs
JUIS pellieHUs MPAKTHUECKUX 3a/1a4 Mpo(eCcCHOHATBLHON IesITENbHOCTH.

3. MecTo quCIMIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JlucrumanHa OTHOCUTCS K 0053aTeIbHOM YacTH 00pa30BaTEIbHOM MPOTPAMMEI.

4. Cemectp(bl) ocBoeHusi 1 popMa(bl) MPOMEKYTOUYHOMH aTTeCTALMHU MO JUCIUIIMHE

CemecTtp 6, 3auer.
Cemectp 7, 3K3aMEH.

5. BxoaHble TpeOOBaHMSsI 1JIs1 OCBOEHHS THCIMILIMHBI

Jljis ycrienrHoro OCBOCHMSI TUCIUILIMHBI TPeOyIOTCSl KOMIETEHIIMU, CPOPMUPOBAHHBIEC B
X0JIe OCBOEHUS 00pa30BaTeIbHBIX MPOTrPaMM MPEAUIECTBYIONIETO YPOBHS 00pa30BaHMUsL.

JUis  ycHmemHoro OCBOEHHUS AUCHUUIUIMHBI TpeOYyIoTCs pe3yapTaThl OOYy4YeHHS 110
cienyomuM aucuurinHaM: I[IporpammupoBanue, TexHOIOTMU BBIYMCIUTENBHON (PU3MKH,
[IpakTKkym 10 BeIUMCIUTENbHOU pu3uke, [IpakTukym mo yucieHHbIM MeToAaM, IIpakTukym 1o
CHUMBOJIBHBIM BBIYUCIICHUSIM.

6. SI3bIK peasuzanmun

Pycckuii

7. O6beM AUCHUIIMHBI (MOTYJI51)

OO61ast TpyA0eMKOCTh AUCHUIIINHBI COCTaBIsET 7 3.€., 252 yaca, U3 KOTOPBIX:
— IeKkumu: 64 u.;

— IMPaKTUYECKUE 3aHATUA: 64 u.;

O06beM caMOCTOSATENBHON padOTHI CTYIEHTA ONPECTICH YUeOHBIM IIJIAaHOM.

8. Conep:xaHue IMCUUILINHBI (MOAYJIS1), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. bazoBeie cpencTBa u oneparops! s3bika C.
bazoBeie cpenctBa s3pika C: mepeMeHHbIE, OCHOBHBbIE apU(METHUUYECKHE U JIOTUYECKHE
onepaTopsl. Y cioBHBIN onepatop. Onepatopsl nukina. @ynknuu B C.



Tema 2. Maccussl

OnHomepHbIe YHUCIIOBBIE MAacCHMBBI. MaccuBbl M yka3zaTend. /[MHaMHuecKre MacCHUBBIL.
MHoroMepHbIe MaccHBBI (DMKCHUPOBAHHOTO pa3Mepa U JUHAMHYECKHe MaccuBBbL. CTPOKH.
MaccuBbl CTpPOK.

Tema 3. PaboTa ¢ daiinamu cpencrsamu sizbika C
Cxema paboTsI ¢ (aiimamu, 6a30Bbic QYHKITNHN, 0OCCIIeUNBAIONTNE padoTy ¢ daimamu.

Tema 4. CtpykTypsl. CIMCOK U CTEK.

[TonsiTie crpykTypsl. OCHOBHBIE IPUHIMIIBI PAOOTHI CO CTPYKTYPHBIMU TUIIAMU JAaHHbBIX.
Crincok, kak (opma opraHu3aluu JaHHbIX. Bunel cruckoB. Peann3anus crmcka ¢ MOMOILBIO
cTpykTyphl. CTeK, Kak (opMa OpraHM3alvy JaHHbIX. Peanu3anus cTeka Ha OCHOBE CITUCKA.

Tema 5. Ocnossr OOII B C++
OcHoBuble mnpuHiunsel OOII.  Tlonstne kiacca u o0bekTra. KOHCTPYKTOpH H
nectpykropsl. CKpbITBIN yKa3zateins this.

Tema 6. [leperpy3ka oneparuii
[Teperpy3ka ¢yakiuii u omneparuii. OCHOBHBIC TPUHIUIBI TIEPETPY3KH OTIEPAITHi.
JpyxecTBeHHOCTb. VICKITIOUUTENbHBIE CUTYalluH U UX 00paboTKa.

Tema 7. Knacchl-11a61oHbl. ArperupoBaHHbIE KIacChl.
OYHKIIUU-TTA0JIOHB ¥ KJIACCHI-MIA0JIOHBL. ATpPETHPOBAaHHBIE KJIACChl: OCOOEHHOCTH
KOHCTPYKTOPOB, 0COOCHHOCTH PaOOTHI C YJICH-TaHHBIMH.

Tema 8. Hacnenosanue B C++

bazoBbeiii u mopokneHHble Kiacchl. [IpaBmiia goctyma B 0a30BOM M MOPOKIECHHOM
kiacce. CrocoOwbl HacnemoBanus. OrpaHudeHHsi HaclenoBaHus. [IpocToe W MHOKECTBEHHOE
HacnenoBaHue. BuprtyanpHblii  06a30BbIi  kiacc.  CTaHmapTHbIE NpeoOpa3oBaHUS  IpHU
HacJIeIOBaHUU

Tema 9. Buptyanbasie pyHKIIIH

Pannee u no3nnee cBsi3piBanue. Bupryanbabie GyHkiuu. Yucras BUpTyaibHas GyHKIUS
u abctpakTHblil Kiacc. [IpaBuna ompeneneHuss BUPTyaldbHBIX (YyHKIUN. MexaHHU3M MO3HETrO
CBSI3bIBAHUSA

Tema 10. Bubnroreka craHIapTHBIX MA0IOHOB
Crpykrypa BCILI. Knacc vector. Kiacc list. Kinace set. Kmacc queue.

9. Texymmii KOHTPOJIb N0 AUCHUILIHHE

Texymuii KOHTpOJIb MO AMCLUIUIMHE INPOBOAUTCA IYTEM KOHTPOJISI IOCEIAEMOCTH,
IIPOBEACHUSI KOHTPOJIbHBIX pabOT W TECTOB MO JIEKIMOHHOMY MaTepHaity, BHIITOJIHEHHS
JIOMAIIHUX 33aJaHui U QUKCHpyeTcss B (opMe KOHTPOJIbHON TOYKM HE MEHee OJIHOTO pas3a B
ceMecTp.

10. IMopsiiok NpoBeeHUs] U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOYHOM aTTecTalUH

3ayeT B mepBOM ceMecTpe INPOBOJUTCS B MUCbMEHHOW ¢opme mo Ouneram. buner
COJZIEP’)KUT TEOPETUUYECKUI BOIPOC M NpakTHueckoe 3anaHue. [IpomosnkurensHoCcTh 3auera 1,5
Jaca.

IIpumepHBIil nepedyeHb TEOPETUUYECKUX BOIIPOCOB



1. ba3oBble THNBI NepeMeHHBIX B s3bike C, UX 00bsBIeHHE, MHULIMANM3anui. HesBHoe
npeoOpa3oBaHue TUTIOB.

2. OcHoBHBIE apudmeTnyeckue W Jjoruueckue omepanuu B sizbike C. CokpamieHHas
¢dopma 3anmcu apudmeTuueckux omneparuii. Onepanuu MHKPEMEHTAa M JIEKPEMEHTa, pa3HuIa
MEX]ly X TOCT(HUKCHON U TPEPUKCHON OpMOii.

3. ®opMaTupOBaHHBII BBOJ U BBIBOJ HH(MOPMAIIHH.

4. YcroBHBIN oniepaTop: KpaTKasi v ojHasi popmMa, mpuHIUT pabOTHI.

5. Omeparopsl mukina B C: UUKI € T[PEaycIOBUEM, IUKI C IOCTYCIOBUEM,
napaMmeTrpuieckuil nuki. Cxema pabOThl KaKJ0r0 OIepaTopa LUKIA. Y CIOBUE pabOThl LIUKIIA.

6. ®yaknuun B C: ompespeneHue, CHUCTEMHbIE W coOcTBeHHBbIe (QyHKIuH. Kak
ompenensercss GyHKIus. Bo30oB QyHKIMH B TporpamMMe. YTpexaaroniee 00bsBICHNE QYHKITUH.

7. OmHOMEpHBIN MacCUB: OTIpeNieNieHue, 0OBSIBICHNE MacCHBa (PUKCUPOBAHHOTO pa3Mepa,
HyMepalus dJIEMEHTOB MacCHBa, pa3MEUICHHE AJIEMEHTOB MAacCHMBa B MaMATH. VHUIMaTN3aIHs
areMeHTOB MaccuBa. OOpanieHne K 3JeMeHTaM MaccuBa. MacCUBBI Kak apryMeHTHI (PYHKITUH.

8. Ykazatenu: ompeneneHnue, oObSBICHHE, OTIepauy JUIs paboThl ¢ ykazareiaem. CBs3b
MaccMBOB W yKasarened. OmHOMEpHbIE JWHAMHYECKHE MAaCCHBBI: OOBSIBICHHUE, BBIICIICHHE
MaMSTH, PACIOJIOKEHHE B TaMSATH KOMITBIOTEpA, WHHUIMAIHM3ALHUSA, OCBOOOXKICHHE MaMSITH.
[ToHsiTHE yTEYKH TAMSITH.

9. [loHsATHE MHOTOMEPHOTO MaccuBa. MarpuIa, Kak NpUMep JBYMEPHOTO MAacCHBA:
OOBsIBIICHWE MAaTpHUIbl  (QUKCHPOBAHHOTO pa3Mepa, HyMepamus JIIEMEHTOB MaTpHIIb,
pa3MeIeHnue dJIEMEHTOB MATpPHUIBI B TaMATH. VIHWIMamM3anys dIIEMEHTOB MAaTpPHIIBL.
OOpamenre K deMEHTaM MaTpuibl. Marpuibl (UKCHPOBAHHOTO pa3Mepa KaK apryMEHTHI
GyHKIMH.

10. /IBymMmepHBIE  AMHAMUYECKHE MACCHBBI: OOBSBIICHHE, BBIJCICHHE  TAMSATH,
pacroyio)keHue B MaMATH  KOMIIBIOTEpa, HMHHIMAIH3AINSA, OCBOOOXKICHHE  ITaMsTH.
JInHaMU4ecKrue MaTpHIlbl KaK apryMEHTHI (DYHKIIHH.

11. Tun char: Ha3HaueHHWe, MHUIMATU3AIHS IEPEMEHHbBIX yKazaHHOTO Thuna. KoaupoBka
CHMBOJIOB U TUII Char kak pa3HOBHIHOCTH TUIA INt.

12. Ctpoka: ompeaeneHre, HHAIMAIA3AIUSA, 00beM 3aHMMAeMOM MaMsTH, oOpalieHue K
aNIeMeHTaM CTPOKH. ba3oBeie QyHKIIMU 7151 pabOTHI CO CTPOKAMHU.

13. daiiner: cxema paboTel ¢ daiiaamu, 6a30Bble QYHKIUMH, 0OOecieunBaronue paboTy ¢
(aiinamu.

14. CTpyKTYpbI: IOHSITHE CTPYKTYpPbI, OCHOBHBIC MPUHIIUIIEI Pa0OThl CO CTPYKTYPHBIMU
TUTIAMH JJAHHBIX.

15. Criucok, kak (opma opraHM3anuy JaHHBIX. Buabl crimckoB. Peanm3anms crimcka c
MOMOIIIBIO CTPYKTYPHI.

16. Crek, kak ¢popmMa OpraHu3aluy TaHHBIX. Peamu3alus cTeka Ha OCHOBE CITHCKA.

[Ipumepsl NpakTUYECKUX 3aJaHUM.

1. Tanbl 3 mpOU3BOJBHBIX 4YHClIAa. MOXHO JIM MOCTPOUTH TPEYrOJbHUK C TaKUMHU
JUTMHAMU CTOPOH, U, €CJIM MOKHO, TO KaKO# (paBHOCTOPOHHHH, paBHOOEAPECHHBIN, OOBIYHBIN ).

2. Haiitn K — KOTM4eCcTBO pa3IMuHbIX JSIHUTENeH Yucia Z.

n m 1
3. Bolunciuts S = ZH—
2 -2
i=1 j=1 1 ]

4. BoisicHUTB, UMeeTcs i B MaccuBe C J1Ba MAYIIUX OIS HYJIEBBIX JIEMEHTA.

5. Haiitu B MaccuBe camylo [IMHHYIO BO3PACTAMOIIYI0 MOCIEIOBATENBHOCTb,
PACIIOJIOKEHHYIO TI0CJIE MaKCUMAaJIbHOIO 3JEMEHTA. BhIBECTHM Ha 3KpaH HOMEpa €€ IEepBOro U
MOCJIEHETO 3JIEMEHTOB.

6. HaiiTu cymmy MakCUMyMOB BCEX CTPOK MaTpPHIIBI.

7. YaanuTe B MaTpUIle CTPOKU C HEUETHBIMU HOMEPaMHU.



8. Mana ctpoka sl, ,sn. I'pymnmbsl CUMBOJOB, pa3jielieHHbie Tpobenamu (OJHUM WIIH
HECKOJBKUMH) M HE cojepkamue mnpoOenoB BHYTpH cebs, OyneM HasbIBaTh CIOBaMH.
[TocunTaTh KOJTMYECTBO CJIOB B JTAHHOM CTPOKE.

9. Mana crtpoka sl,...,sn. I'pymnmbsl CHMBOJIOB, pa3JeleHHbIE TpoOenamMu (OJHUM WA
HECKOJIbKUMH) U HE COoJepiKalue mpoOenoB BHYTpH cedst, OyaeM Has3biBaTh ciioBamu. Haiitu
KOJIMYECTBO CJIOB, Y KOTOPBIX MIEPBBINA U MOCIEAHNN CHMBOJIBI COBIAIAI0T MEXTY COOOH.

10. Co3mate daiin u3 20 cirydaifHBIX YUCEN pa3HOro 3HaKa. BeIOpaTe W3 HETO BO BTOPOIA
(aiin Bce MoyIoKUTENbHBIE Yncia. BeiBecT 00a ¢aiina Ha KOHCOJb.

11. OnpenenuTs CTPYKTYpY, COAEPHKAILYI0 HH(POPMALIUIO O CTYJIEHTE:

struct STUD {char name[20]; int group, mark[5];};
3amare maccuB STUD kurs[10], naunmanusupoBas ero gJaHHbIMU U3 (paiina ((aiin ¢ TaHHBIMH
data.txt co3maiite camu). BBIBECTH CIUCOK CTY/IEHTOB, HE UMEIOIIUX aTTECTAIMIO XOTs OBl MO
OJTHOMY TIPEIMETY.

12. ChopmupyiiTe OTHOHANPABICHHBI CHUCOK (C (PUKTHBHOW TOJIOBOM) M3 N ILENBIX
ciy4qaiHbIX yrceln auamna3oHa ot 0 10 20 (4uciio N BBOAMUTCS ¢ KiaBuatypsl). J100aBbTe B CIIMCOK
3aJJaHHBIN AIIEMEHT TI0CJIe TIEPBOTO TAKOTO Ke dJIeMeHTa. B cirydae, eciii 3JIeMEHT B CITUCKE He
MIPUCYTCTBYET, 100aBbTE €T0 B XBOCT.

Pe3ynbrathl 3aueTa onpenensoTCs OIEHKaMH «3a4TeHOY WU «HE 3aU4TEHO».

Ol1leHKa «3a4TEHO) BBICTABIIAETCS, €CIIH:

a) OTBET CTYJCHTA HAa TEOPETUUYECKHUE BOTIPOCHI TIOJHBIN WM UMEIOTCSI HE3HAYUTEIHHBIC
3aMeYaHus;

0) KOJ TMpaKTUYECKOTO 3aJaHUs BEpPEH WM COJEPKUT OIIMOKHM CHHTAKCHYECKOTO
XapaKkTepa.

O1ieHKa «HE 3a4TEHOY BBICTABJISIETCS, €CIIH:

a) OTBET CTyJCHTAa Ha TEOPETUYECKHUE BOIMPOCHI HE TOJHBIA M COJCPKHUT CEPhE3HBIC
OIIINOKH;

0) KOJX TPaKTUYECKOTO 3aJaHHs COJCPKUT CHHTAKCUYECKHE W aJITOPUTMHUYECKUC
OIITHOKH.

Ecnu B TeueHne cemecTpa CTYIEHT MOCETH HE MeHee 75% 3aHATHIl M BBINOJHUI BCE
MPaKTUYECKHE 3aJaHMsI, TO OH OCBOOOXK/Ia€TCS OT BBITIOJIHEHUS MPAKTUYECKOW YacTy OujeTa.

JK3aMeH BO BTOpPOM ceMecTpe IPOBOJIUTCS B MHCbMEHHON (opme mo Ouseram.
DK3aMEHAIIMOHHBIA OMJIET COCTOMT M3 ABYX 4YacTel. [IpomoipkurensHOCTh 3k3aMeHa 1,5 Jaca.

[lepBas yacTb mpencTaBisieT coOoil nBa TeopeTudeckux Borpoca. OTBETh HA BOIPOCHI
naroTcs B pa3BepHyToid hopme u mposepsitor POIIK 5.1.

Bropas uyacte coctouT M3 AByX mHpakTthueckux 3aganuii u nposepser POIIK 5.2 wu
POIIK 5.3. OtBetsl Ha BOIPOCHI BTOPOW YaCTH MPENOIararoT HalkCaHue MPOrpaMMHOTO KoJia
JUIS TIOCTABJIGHHOM 3a/laud W aHanu3 ero paboTel. OleHMBAaeTCs ONTUMAIBLHOCTH BHIOPAHHOIO
JUIS PEIIeHUs 3a[]a4ui aJTOPUTMAa U CKOPOCTh €r0 padoTHhI.



IIpuMepHBIi IepeyeHb TEOPETUYECKUX BOIIPOCOB.

1. ITpuHUHMITBI 00BEKTHO-OPUEHTHPOBAHHOTO TporpaMMupoBanus. OnpeaeneHre Kiacca.
Coxpertre uadopmarnuu. O6wvexT. Yto 3a omeparus :: ? UeM wieH-(QpyHKIMU OTIMYAIOTCS OT
o0bruHbIX? Kakue CymecTBYIOT THIBI JOCTYIIa U Y€M OHU OTIMYAIOTCA ApYyr oT apyra? Yem
OTIMYAIOTCS (YHKIUH, OIpENeNeHHbIe BHYTPH Kiacca, OT (YHKIUH, ONpeNeNeHHBIX BHE
KJacca?

2. Konctpyktopsl u  gecTpykropbl. Hasnadenume KoHCTpykTopa. OcoOeHHOCTH
KoHcTpyKkTopa. KoHctpykrop konupoBanusd. Jlectpykrop. OcoOeHHOCTH necTpykTopa. B kakom
cillyyae HEoOXOJMM KOHCTPYKTOp KONUpPOBaHUS U moueMy? YeM KOHCTPYKTOP KOIHMPOBAHHUS
OTJINYAETCA OT MEPErpy3KH onepanuu =?

3. HesiBubiit ykasarens this. Tleperpyska omneparuii. [lepeuriciure mpaBuiia neperpy3ku
onepanuii. [leperpy3ku onepanuii + u +=. Uem oTinndaercs onepaius + OT onepanuu +=?

4. Tleperpy3ka omepanuii. Ilepeuncaure mpaBmia mneperpysku omnepanuid. [leperpyska
oneparwii [ ], ().

5. Ileperpy3ka omnepanumii. [lepeuncnure npaBuia mneperpy3ku omeparuil. [leperpyska
onepanuu =. YeM KOHCTPYKTOp KOIMPOBAHUS OTIMYAETCS OT MEPETrPy3KH ornepanuu =?

6. IpyxectBeHHOCTh. YTO MOXeT ObITh aApyrom kiacca? Ileperpyska omepariuii
MIOTOKOBOTO BBOJAa >> W BbIBOJa <<. YTO 0O0IIero m B 4YeM pa3HUILIa MEXAy IMeperpy3Koit
orepanuyd NOTOKOBOTO BBIBOJIA << W MEPETPy3KOMl orepanuu MOoTOKOBOro BBoAa >>? MOKHO Jin
Meperpy3uTh  OMNepald TOTOKOBOTO  BBOJA/BhIBOJIA KAk  METOJbl  Kjacca, OTBET
apryMeHTupoBarb. OOs3aTeIbHO JIM HCIOJIB30BAaTh CCBUIKY IMPH MEperpy3Ke orepamuii
IIOTOKOBOT'O BBO/Ia/BbIBOIA?

7. MaccuBbl 00bekTOB. Kakue KOHCTpYKTOpPbI MOKHO HCHOJb30BaTh U Kak? MOXHO 1
SIBHO HMHUIMAIM3UPOBATH MAacCHB OOBEKTOB, OMNpEAENEHHBIX B AMHaMHueckod mamsaTu? Kax
paboTaeT KOHCTPYKTOp Juisi MaccuBa oObekToB? Kak paboTaer mecTpykTop i MacchBa
00BeKTOB?

8. OyHKIMK-IA0IOHBl M KJIAcCHI-IIa0MoHBI. YUYTO Takoe TMOpOoXKIAeHHAs (YHKIUA?
Hcnons3oBanne GyHKIMI-TIa0JOHOB M KIacCOB-1a0I0HOB. Onucath padoTy KOMIUISATOPA.

9. ArperupoBannbie kiacchl. Kakum o00pa3oM MOXKHO ONpEeAEeTUuTh KOHCTPYKTOP
arperMpoBaHHOIO KJlacca, €CJIM WIEH-JaHHOe B HEM — YKaszaTelb Ha OOBEKT Jpyroro
(ucnonn3yemoro) kinacca? Kakum oOpa3om arperupoBaHHBINA Kiacc MOKET MCIIOJIb30BaTh YICH-
JIaHHbBIC MCIIOJIb3YEMOTO KjIacca U3 4acTu private?

10. ba3oBbIii U MOPOKACHHBIN Kiacchl. Tum mocryma protected. Tumbsl HacimegoBaHUS
public u private. OrpaHnnueHus HacIeI0BaHUS.

11. IIpocroe HacnenoBanue. [IpuHIMT TOMUHUPOBAHUS B UEPAPXHUH HACTIETOBAHUS.

12. KonctpykTop mopoxaeHHoro kiacca. Ero Bun. CrangapTHbele mpeoOpa3oBaHus MpH
HACJIeTIOBaHUH.

13. MHuoxxectBeHHoe HacnenoBanue. [Ipsmpie U He mpsiMble 0a30BbIE  KJIACCHI.
BupTtyanbHblii 6a30Bblii kitacc. OCOOEHHOCTH MHUIIMATU3AIUH €T0 Y/JaHHBIX.

14. Tlonumopdusm. Pannee u no3anee cBsasbiBanue. [Ilpumepsr.

15. lTonmumopdusm: BuUpTyadbHble (QYHKIHH. YWCThie BUPTyaldbHble QYHKIUH U
aOCTpaKTHBIN 0a30BBIN KJIacc

16. IIpaBuna onpenenenus BUPTyalbHbIX QyHKIUN. [IprMepsr.

IIpuMepsl IPaKTUYECKUX 3aAAHUM.

1. Hanmcate cnepytomue wmetonasl kimacca Array (MaccuB): KOHCTpyKTOp —6€3
apryMeHTOB, KOHCTPYKTOpPBl C apryMEHTaMHu, KOHCTPYKTOpP KOIHMPOBAaHUSA, AECTPYKTOD;
neperpyska onepatopos << (BbIBOJ), = (IPUCBOCHHUE. ).

2. Hammucate cnenmyromme MeToabl Kimacca String:  KOHCTPYKTOPBI, JIECTPYKTOD,
neperpyska onepaunuii >> (IOTOKOBBIA BBO), << (IIOTOKOBBIH BBIBOJ), = (IPUCBOEHUE), |, ==
(cpaBHEHUE).



3. Hanncath crnemyromue meroabl kiacca Polinom: xoHcTpykTOpsl (BCe), meperpyska
oriepaTopa MPUCBOCHMUS, TIEPErpy3Ka oreparopoB *(uucio) u *=(uucno).

4. Hanmcats cienyromire MeTo bl kiacca List (criucok): KOHCTPYKTOP MO YMOJYAHHIO, C
apryMeHToM (J11000i1), KOHCTPYKTOP KOIMMPOBAHHUSL; Ieperpy3ka onepatopa << (BbIBOJ).

5. Hammucate  crmemyromue meronsl  kinacca SET  (MHOXKECTBO):  KOHCTPYKTOP
KOIMPOBAHUs, Meperpyska omneparopa - (yaaJeHue 3JIeMeHTa), oneparopa += (oO0beuHeHune).

Pe3ynbratel  3K3aMeHa ~ ONpEAENSIOTCS  OLGHKAMHM  «OTIMYHO»,  «XOPOILOY,
«YZIOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIHHOY.

OneHka «OTJIIMYHO» BBICTABIISAETCS, €CIIU:

a) CTYJIEHT J1aJl MOJIHBINA U pa3BEPHYTHIN OTBET HA TEOPETUUYECKUE BOIIPOCHI;

0) KOJ MpaKkTUYECKOro 3aJlaHusl BEPEH, ONTUMaJeH (M0 CKOPOCTH WM IO 00beMy
MaMsTH), JIETKO YUTAEM, IIPU HAITMCAHUH KOJIa UCTIOIb30BaHbl 3PPEKTUBHBIE AITOPUTMBI.

OrneHka «XOpoIlI0» BBICTABIISIETCS, €CIIN

a) OTBET CTYIECHTa Ha TEOPETUYECKHE BOIMPOCHI B IEJIOM IOJHBIA, HO HMEIOTCA
HE3HAYUTENIbHbIE 3aMeYaHus;

0) KOJ MPaKTUYECKOTrO 3a/laHusl BEPEH, HO HE ONTHUMAaJIEH (10 CKOPOCTH WJIH MO0 00beMy
MaMsTH ), IPU HAMMCAHUU KOJIa UCIIOJIb30BaHbl TPYAO0EMKHUE AITOPUTMBIL.

OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS, €CIIH:

a) OTBET CTY/IEHTa Ha TEOPETUYECKUE BOTIPOCHI HE MOJHBII;

0) KOl MPaKTUYECKOTO 3a/IaHUs COJIEP’KUT OLIMOKH CUHTaKCUYECKOTO XapaKTepa.

OneHka «Hey/10BIETBOPUTEIBHOY BBICTABIISETCS, €CIIU:

a) OTBET CTY/AEHTAa Ha TEOPETUYECKHUE BOMIPOCHI HE TMOJHBIA U COJEPKUT CEPhE3HbIE
OIINOKU;

0) KOJ MpPaKTUYECKOTO 3aJaHUs COICPKUT CHUHTAKCHUUYECKHE U aJIrOPUTMHUYECKHUE
OLIMOKH.

Ecnu B TeueHme cemecTpa CTyAEHT NOCETHI He MeHee 75% 3aHATHI W BBINOJHUI BCE
IIPAKTUYECKUE 3a]aHUs, TO OH OCBOOOKAAETCS OT BBIIOJIHEHUS IPAKTUYECKOM yacTu Ouera.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DJIEKTPOHHBIC Y4YeOHBIE KYpChl MO AWCIUIUIMHE B DIIGKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22068 (epBbIit cemectp),
https://moodle.tsu.ru/course/view.php?id=22069 (BTopoii cemectp).

0) OricHOYHBIE MaTepHAJIbl TEKYIIErOo KOHTPOJIS W IMPOMEKYTOUYHOW aTTeCTAllMH TI0
JUCLHUILIMHE.

B) IIman JICKIIMOHHBIX / IMPAKTHYCCKUX 3aHATHI 110 JUCHUITIINHE.

F) OcHoBHas 1 JOIIOJIHUTCIJIbHAA y‘IeGHa}I JiaTeparypa.

12. Ilepeuenn yueOHOIi TuTEpPaTYyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas TUTEpaTypa:

— PaneeB C. M. IIporpammupoBanue Ha sizbike Cu. / PaneeB C. M.. — Cankr-IletepOypr :
Jlans, 2022. — 332 c.. URLI: https://e.lanbook.com/book/193320.

—OrneBa M. B. IIporpammupoBanue Ha s3bike C++: mpakTHUecKuil Kypc : YueOHoe
nocobue mst By30B / OrneBa M. B., Kyapuna E. B.. — Mocksa : FOpaiit, 2022. — 335 ¢ - (
Beiciiee oopaszosanue ) . URLI: https://urait.ru/bcode/492984.

—Ty3oBckuit A. ®. OOBEKTHO-OPHEHTUPOBAHHOE IPOrpaMMHUpOBaHHE : YdeOHOe
nocobue st By30B / Ty3oBckuii A. ®.. - MockBa : FOpaiit, 2022. — 206 ¢ — ( Bricmee
obpazosanue ) . URLI: https://urait.ru/bcode/490369.

— Conpmarenko WM. C. IlpakThueckoe BBeJeHHE B S3bIK INporpammupoBanus Cu /
Connmarenxko U. C., TlomoB U. B.. — Canxr-Ilerepbypr : Jlams, 2021. — 132 c.. URLI:
https://e.lanbook.com/book/169287.
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0) JONOJHUTENNbHAS JINTepaTypa:

—Kysun A. B. IlporpammupoBanue Ha s3bike Cu : CrpaBoyHHK: YdeOHOE mocodue :
VYyeonoe nocodue / Januun OOO. - Mocksa : U3parensctBo "®OPYM", 2020. - 143 c.. URLI:
http://znanium.com/catalog/document?id=362870.

— Komnes H. O6bextHo OpuentupoBannoe [IporpammupoBanue. Xopomias KHUTa s
Xopomux Jlroneit : [Ipaktuueckoe nocodue. - Mocksa : M3natenscto "COJIOH-IIpecc", 2020.
- 298 c.. URLL: http://znanium.com/catalog/document?id=392258.

— bapkoB 1. A. O0BEKTHO-OPHEHTUPOBAHHOE ITPOTpaMMHpOBaHue : yueOnuk / bapkos U.
A.. - Canxkr-IlerepOypr : Jlans, 2019. - 700 c.. URLI: https://e.lanbook.com/book/119661.

— bapanosa U. B. O0beKTHO-OpHEHTHPOBAaHHOE TporpaMMupoBanue Ha C++ : YueOHUK.
- Kpacnosipck : Cubupckuii Qenepanpnenii ynusepcuter, 2019. - 288 c.. URLI:
http://znanium.com/catalog/document?id=380554.

— Amapuna U. B. f3pix C++ 1 00beKTHO-OpHEHTHPOBaHHOE ITporpaMmMupoBanue B C ++
: 1a0OpaTOpPHBI MPAKTHUKYM : [ydyeOHOe mmocoOue s CTYIEHTOB BY30B IO HaIpPaBJICHUIO
noarotoBku 09.03.01 - "MudopmaTuka u BbluMciauTeNbHas TexHuka'| / Amapuna U. B.,
Kpymnckas XK. @.. - Mocksa : T'opsiuast nunusa - Tenekom, 2016. - 231 c.: . - ( YuebHoe
nocoOue /71 BhICIIMX y4eOHbIX 3aBeieHni. CrieuaibHOCTh )

— Jladope P. O6bexTHO-OpHEeHTHpOBaHHOE TporpamMmmupoBanue B C++ / P. Jladope. - 4-¢
3. - Cankr-IletepOypr [u np.] : [Turep, 2016. - 923 c.: ui. - ( Kimtaccuka computer science )

—IMaBmoBckass T. A. C/C++. [Ilpouenypnoe u  0OBEKTHO-OPHEHTHPOBAHHOE
MpOrpaMMHPOBaHWE : [y4eOHHMK Uil CTYACHTOB BY30B II0 HANpPaBICHUIO TOATOTOBKU
JTUIUIOMUPOBAaHHBIX crenuanucroB "HMHdopmatuka W BBIYMCIUTENbHAs TeXHUKA" @ s
6axanaBpoB u cneunanuctoB] / Tarbsua [1aBnosckas. - Cankr-IletepOypr [u ap.] : [Tutep, 2015.
- 495 c.: un., Tabn. - ( CranmapT TpeThero MOKoJeHus ) - ( YUEOHHK 11 BY30B )

— CubupsixoBa B.A., byropuna H.b. OcHOBBI TeXHOJIOTHH 00BEKTHO-OPUEHTHPOBAHHOTO
porpaMMUpoBaHus Ha si3bike Cu ++. YuebHoe mocobue. Tomck.: TI'Y, 2007. — 112 c.

B) pecypchl cetu MHTEepHeT:

— Kamuanna H., KoctiokoBa H. OcHoBbl mnporpammupoBanus Ha s3eike C  //
Hammonameubiit OtkpeiThidi  YHuBepcuter  «MHTYUT» - 2022. -  URL:
https://intuit.ru/studies/courses/43/43/info (mata oopamienus: 21.02.2022)

— AnekcangpoB D., Adonun B. IlporpammupoBanue Ha si3pike C B Microsoft Visual
Studio 2010 // Hauwmonaneubiii OTkpbIThii YHHBepcuter «MHTYUT» — 2022. — URL:
https://intuit.ru/studies/courses/627/483/info (mata oopamenus: 21.02.2022)

— bpaiien B., [ennuc M. 3wk nporpammupoBanus C // HanmonambHbI OTKPBITHINA
Yuupepcurer «MHTYUT» — 2022. — URL: https://intuit.ru/studies/courses/97/97/info (mara
obOpamenus: 21.02.2022)

— benouepkoBckas W., IN'amuna H., Kartaea JI. Anroputmu3zamnus. BBeneHue B s3bIK
nporpammupoBanust C++ // Haumonanbueiit OtkpeiTeiii YauBepcuter « MHTYUT» — 2022. —
URL.: https://intuit.ru/studies/courses/16740/1301/info (nara ooparmenus: 21.02.2022)

— @puaman A, S3pik  mporpammupoBanus C++ // Hamumonaneublii  OTKPBITHIMA
Yuupepcurer «MHTYUT» — 2022. — URL: https://intuit.ru/studies/courses/17/17/info (mara
obpamenus: 21.02.2022)

— Crpayctpyn b. S3pik mporpammupoBanuss C++ s npodeccruoHanoB /l
Hamuonanenelii  OtkpeiTeiii  YHuBepcurer  «MHTYUT» - 2022, -  URL:
https://intuit.ru/studies/courses/98/98/info (mata obpamenus: 21.02.2022)

—ITaBnoBckass T. IlporpammupoBanue Ha si3pike C++ // HanuonanbHblii OTKpBITBIN
Yuusepcurer «MHTYUT» — 2022. — URL: https://intuit.ru/studies/courses/626/482/info (mara
obpammenus: 21.02.2022)

—Jlecun B. DddextuBHoe wucnomnb3oBanue C++ // [IpocBeTUTENbCKUI MPOEKT
«Jlekropuym» — 2022. — URL: https://www.lektorium.tv/course/31228 (nara oOparieHwus:
21.02.2022)
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— JIunckuit E. OcnoBel C++. 1 cemectp // IIpocBeTutenbekuii mpoekt «Jlekropuym» —
2022. — URL: https://www.lektorium.tv/course/22825 (nara oopamenus: 21.02.2022)

— JIunckuit E. OcnoBel C++. 11 cemectp// IIpocBeturenbekuii mpoekt «Jlekropuym» —
2022. — URL: https://www.lektorium.tv/course/22858 (nara oopamenus: 21.02.2022)

— Obmepoccuiickas Cers  Koncynmerantllmroc  CrpaBodnas mpaBoBas —CHCTEMA.
http://www.consultant.ru

13. llepeyensb UHGOPMAIMOHHBIX TEXHOJIOT Wit

a) JIMIICH3MOHHOE U CBOOOHO pacipoCTpaHsieMoe MPOrpaMMHOE 00ECIICUCHHE:

— Microsoft Visual Studio 2017 (u Bbirire)

— Microsoft Office Standart 2013 Russian: makeT mporpamm. BxirouaeT mpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOsnnyHO JocTynHble oOnaunble TexHonoruu (Google Docs, SIHnexc auck u T.1.).

0) UH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEeKTPOHHBIN KaTaJjior Hayunon oubnuorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas o6ubnuoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynsrant cryaenta — http://www.studentlibrary.ru/
— O6pasoBarenbHas miathopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHUYECKOe o0ecrieyeHmne

AynuTopuu Ui MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA.

Aynutopuu JUis TPOBEACHUS 3aHSITHH CEMHUHApPCKOTO THWIA, WHAUBUAYAJIbHBIX U
IPYIIOBBIX KOHCYJAbTAIMH, TEKYILIET0 KOHTPOJISL M MPOMEKYTOYHON aTTeCTalluu.

[Tomemienus A caMOCTOATENBHONW pabOThI, OCHAIICHHbIE KOMITbIOTEPHOU TEXHUKOW U
JOCTYIIOM K ceTd MHTepHeT, B 3JIEKTPOHHYIO MH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEely U K
MH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMAaM.

3aHATHS TMPOBOJATCS B KOMIIBIOTEPHOM KJIACCE, OCHAIICHHOM HWHTEPAKTUBHBIM
obopynoBanueM. Cerb MHTepHeT wucmonb3dyercss [Uisl mnepeaadyd UHGOPMALUUA MEXIY
y4acTHUKaMU y4eOHOTrO Ipolecca U MoucKa Heo0XoauMon nHGopMaIim.

15. Mudopmanusi o pa3padoTunkax

[TaxomoBa Enena [I'puropreBHa, K.].-M.H., JOLEHT, Kadeapa KOMIBIOTEPHO
0€30MacHOCTH, JOLIEHT
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