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1. Hean ocBOeHMsI AUCUUNIMHBI

Hucuuniuza "OCHOBBI IpOrpaMMHUpOBaHuA" HalleJeHa Ha TTOJATOTOBKY CTYICHTOB K J€ATEIbHOCTH,
CBSI3aHHOH ¢ pa3pabOTKON MPOTpaMMHOT0 00ECTICUCHUS ISl pelIeHHs TPO()eCCHOHANBHBIX 314, H,
SBJISICTCS. OJAHUM W3 OCHOBHBIX IPEIMETOB, CIIOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMHYECKOM
KYJIbTYPbl 1 KOMIIBIOTEPHON I'PaMOTHOCTH CTYIECHTOB.

Kypc cnocoberByer (opmupoBanuio ¢GyHIaMEHTAIBHON 0a3bl, HEOOXOTUMOW IS YCIENTHOTO
OCBOCHHSI Kak o00IIenpodecCHOHaIbHbBIX, TaK M CICHUAIbHBIX JUCIUIUIAH, U3yYeHHUE KOTOPBIX
CBsA3aHO C CO3JaHHUEM I/IH(bOpMaHI/IOHHBIX CUCTCM JIA Pa3IMYHBbIX HOPCAMCTHBIX OGHaCTeﬁ, ux
aHAJIM30M, BHEIPCHUEM M COTPOBOXKICHHCM.

Llenvro uzyuenus 1aHHON TUCUUILIMHBI SIBJIIETCS O3HAKOMIICHUE CTYAEHTOB C IOHATUEM aJITOPUTMA,
croco0aMu U CpPEICTBAMM WX MPEACTaBICHUS, PA3IMUHBIMU MapagurMaMu MpPOrpaMMHUPOBAHMUS,
KJIacCHU(pUKalMel 1 SBONIONHEH S3bIKOB MPOrPaMMHUPOBAHHUSA, U COBPEMEHHBIMU TEHICHIMSIMH HX
pa3BUTHSI, @ TAKXKE JICTATLHOE U3YYCHHUE OJTHOTO U3 SI3BIKOB BHICOKOTO YpOBHS (s13bIK C++).

2. MecTO THCHMILIMHBI B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMMbl
Jucnuminza "OcHOBBI TPOrpaMMUPOBAaHUS" OTHOCUTCS K 0a30B0i yacTH Oioka 1.

Jis ycrienrHoro ycBOEHHS JaHHOW JWCIUILTMHBI HEOO0XOAWMO, YTOOBI CTYJNCHT OBIAJET TaKkKe
3HAHUSIMM, YMEHUSMHU U HaBbIKAMM, KOTOpble (POPMUPYIOTCS B IpOLEcCe W3YYEHUS AUCLHUIUIMH:
«MaremaTnueckuil aHamus», «Aisredpa u reomeTpus», «JlUcCKkpeTHas MaTemMaTHKa» - 3HAaTh
OCHOBHBIC MOHATHSI U METOAbl MaTeMaTHMYECKOr0 aHallu3a, ajlreOpbl, F€OMETPUH; YMETh peIlaTh
3aJaud  TeopuH TmpenenoB (GyHKIUMHA, audQepeHIUpoBaHUs, MHTETPHUPOBAHUS U PA3JIOKCHHUS
GyHKUMH B psabl; BIAAETh HABbIKAMU HCIOJb30BAHMS CTaHJIAPTHBIX METONOB M MoJenei
MaTE€MaTUYeCKOro aHaJIN3a U UX IPUMEHEHHUS K PELICHUIO NIPUKIIAIHBIX 3a/1a4.

3HaHMSI M HABbIKU, IOJIyYEHHBIE NPU H3YYEHUM AUCHUIUIMHBI "OCHOBBI NpOrpaMMHpOBaHUS",
UCTOJNB3YIOTCSl  YYallUMUCS TPH  H3YYEHUM TMOCIEAYIOUMX  OO0IenpopecCuOHaIbHbIX U
CHEHAJIbHBIX JHUCHUUIUIMH KOMIIBIOTEPHOIO ILMKIA, B YacTHOCTH aucuuiianH “Uudopmaruxa”,
"[IpakTHKyM 10 OOBEKTHO-OPUEHTHUPOBAHHOMY IMPOrpaMMHUpOBaHHI0", "S3bIKM U  MeTOAbI
IporpaMMUpoOBaHud", a Takke "ApPXUTEKTYpa KOMIbIOTEpoB" 1 “OnepalnoOHHbIE CUCTEMBI .

3HaHUS M IPAKTUYECKHE HaBBIKU, TOJIyYE€HHBIE B PE3YJIbTaTE OCBOCHUS IUCIUIUIMHBI, UCTIOIb3YIOTCS
CTYZICHTaMH MU pa3pabOTKe KypCOBBIX U AUIIJIOMHBIX pabOT, B HAYYHO-HCCIIe10BaTeIbCKON padoTe.



3. [InanupyemMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHBbIE ¢ IJIAHUPYEeMbIMHU
pe3yJbTaTaMM 0CBOeHHsI 00Pa30BaTeJIbHOM MPOrpaMMBbI

[Tponiecc n3yueHus: AUCHUTIIMHBI HANIPaBIieH Ha (JOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuobpeTeHus caeayomux 3HaH|H, YMEHUN, HAaBBIKOB U

(unm) onbITa AESITENILHOCTHU:

dopmupyemas
KOMIIeTeHI s
(ko u popMyaMpoBKa)

NHaukaTop 10CTHKEHUA
KOMIIETeHIIN U
(ko u popMyaMpoBKa)

Ilepeuyennb
IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusl

OoumenpodgeccuoHalbHble KOMIETEHIIUN

3name:
- 06H_II/IC HpI/IHLU/IHbI HOCTpOCHI/IH nu
HCIIOJIB30BAaHUA COBpeMCHHLIX SI3BIKOB

IIPOrpaMMUPOBAHUS BBICOKOTO YPOBHS;
— 0a30BbIE CTPYKTYPHI JaHHBIX.
— OCHOBBI [IPOIPAMMUPOBAHUS Ha A3BIKE

WUJI-OIK-5.1 C++
3Haer OCHOBBEI | — TPMHITUIIBI pa3pabOTKH POTPaMM U
IPOrpaMMHUPOBAHKs, OfuH | OTACTBHBIX IPOrPAMMHBIX MOJIYICH.
MM HECKONBKO SI3IKOB | — MPHHIHIIBI POLEYPHOIO U 00BEKTHO-
IPOrpaMMHUPOBAHHUSL OpPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS
Bnaoemuv:
— HaBBIKAMH aJITOPUTMHUYECKOTO
OIIK-5 MBIIICHHUS.
CriocoGen — METOJMKaMHU COBPEMEHHOM TEXHOJIOTHH
pa3pabarbIBaTh [porpaMMHUpPOBaHU.
QJIITOPUTMBI U
KOMIIBIOTEPHBIE 3uamop:
MIPOrpamMMBbl, — CpelCTBa OMUCAHUSI AITOPUTMOB;
MIPUTOTHBIC TS — pa3NuYHbIe TapaTUTMbI
MPaKTUYECKOTO MPOrpaMMHUPOBAHUSI.
IIPUMCHCHUSA Ymemo:
— (opMaM30BaTh MMOCTABICHHYIO 33/1a4Y;
WA1-OMK-5.2 Gop o Y5
— COCTaBIISITh IPOTPAMMBI Ha S3bIKE
Ymeer pa3pabaTsiBaTh
NPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS JIJIsI
AITOPUTMBI
pELICHUS BEIYMCIUTENBHBIX 3a/1a4 U 337124
u KOMITHIOTEPHBIC i
00paboTtku nHGOpMaIHHK;
TPOrpaMMmbl —  [OpPOBOJUTH  OLEHKY  CJIOXKHOCTHU
TUTSt MPAKTHYECKOTO | o 1ronymon;
MPUMEHEHUS

— TI0JIb30BaThCSl MHCTPYMEHTAIbHBIMU
CpeJICTBaMU AJIsl pa3pabOTKH
IIPUKIIAIHBIX TPUTIOKEHUM.

- TCCTUPOBATDH U OTJIAXKUBATH IIPOrpaMMBbI;




NJ-OIIK-5.3

HMmeer nmpakTuueckuit
OIIBIT Pa3pabdoTKU
aJITOPUTMOB U
KOMIIBIOTEPHBIX IIPOrPaMM
JUISL IPAKTUYECKOTO
IIPUMEHEHHUS

3uamo:

— COBpPEMEHHBIE TEXHOJIOTHUHI
IPOrPaMMHUPOBAHHUS

Ymemon:

— paboTaTh ¢ COBPEMEHHBIMH CHCTEMaMH
NpOrpaMMHUPOBAHUS, BKIFOYas OOBEKTHO-
OpPHEHTHPOBAHHBIC;

— 0(hOpMIIATH IPOTPAMMHYIO
JIOKYMEHTAIU IO

—  OLIGHWBaTh  KayecTBO  TOTOBOTO
MPOrPaMMHOTO MPOAYKTa

Bnaoempv nasvikamu:

—  pa3paboOTKH aNrOpUTMOB pEIICHUS
TUTIOBBIX MPOPECCHOHATBHBIX 3a/1a4;

— HCIOJb30BaHU HHCTPYMEHTAIbHBIX
CPEZCTB ISl CO3/IaHMs, OTIAAKH U
TECTUPOBAHUS IPOrPaMM U OTAEITBHBIX
MoayJel, OuOIuOTeK;

— paboThI C HAYYHO-TEXHUYECKON
JUTEPATYpOU U TEXHUYECKOU
JIOKyMEHTaIuel 1o

MIPOrpaMMHOMY 00ECTICUCHHUIO.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 5 3a4eTHBIX eaunumil, 180 akas. 4acos.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSTHI, DopMBbI TEKYLLIEr 0
n/n JHCIHILJIMHDI, BKJIIOUYASl CAMOCTOATETbHYIO KOHTPOJISI yCIIeBAeMOCTH
HX coJepsKaHmne paboTy CTY/IeHTOB,
H X TPYI0E€MKOCTh DopMa NPOMEKYTOYHOM
o (B akaieMUYECKHX Yacax) aTrrecTallu
§ KonTakTHasi pa6oTa (no cemecmpam)
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Tema 1.
1 |BBegeHue. ANroputmbl U Ux 1 2
npeacrasneHune
Tema 2.
A3bIKM NPOrpaMmMMUpPOBaHMUS.
2 1 2 1
TpaHcNALMA U BbINOHEHWNE
nporpamm
Tema 3.
BeegeHue B A3bIK C++.
3 1 2 1
CTpyKTypa nporpammeil,
OCHOBHbIE TUMbl AaHHbIX.
Tema 4.
4 |Onepaumnu, BbipaxkeHus u 1 2 1
onepartopbl B A3blke C++.
Tema 5.
5 |MNpocTeitwme cpeacrtsa Beogal 1 1 1
1 BblBOAA.
Tema 6. K No |
oHTeCcT No
6 |[Bbibop BapMaHTOB B A3blKe 1 1 2
YcaoBus U UKL
C++.
Kourponsuas Ta Ne 1
Tema 7. 0 pﬁn a p?\?oz a N
oHTeCT Ne
7 |MporpammunpoBaHue 1 2 2 2
Hukaer u
LMKNNYECKNX MPOLLECCOB.
MOCJIEAOBATEIbHOCTH
Tema 8.
Ykaszatenu. Pabota c Konrect Ne 3
8 |AnHamumyecKom namaTbIo. 1 2 2 MaccuBsl. JINHEHHBIN
ApudmeTnka yKkasaTtenen. TOUCK
Ccblnkm.
Tema 9. K Ne d
HTecT Ne
OaHoMmepHble MacCUBbI: OHTCC
Maccussl. CopTrpoBKa
9 |cTaTnuyeckue, 1 6 8
. KonTect Ne 5
ANHamnyeckune. KoHTenHep .
bunapHb1i mouck
vector(STL)




Tema 10.
®PyHKuMK, cnocobbl

Konrect Ne 6

10 2 2
nepeaa4yn napameTpos. Maccussl. Paznoe
YKasaTenb Ha pyHKUMIO.
Tema 11.
CvmBobHas nHbopmauus.
KonTect Ne 7
11 |Cnocobbl npeacTtaBneHuns 4 4
Paz6op cTpok
CTPOK. OYHKLMN 06paboTKK
CTPOK.
Tema 12. K Ne 8
o
12 |CpemcTBa NOTOKOBOrO BBOIA 2 4 OHTECT A2
o MaccuBsl cTpok
M BeIBOJIa. Palnbl.
Kontponbnas padota No 2
Tema 13. KonTect Ne 9
13 | MHoromepHble MaccuBbl. 4 2 8 JIBymepHbIE MaCCHUBBI
Cnocobbl NnpeacTaBneHuUs. Konrect Ne 10
JIByMepHbIE MacCUBBI
Umoeo 3a 1 cemecmp 32 4 36
72 yaca
Tema 14.
Mcnonb3oBaHWe CTPYKTYp
14 |ans onpepeneHus 2 1
Mo/1b30BaTe/IbCKUX TUMOB
[AaHHbIX.
Tema 15. K Ne 11
o
15 |[Mcnonb3osaHue 6MbANOTEKM 2 6 FGOMeTOHI:sgsKH_e -
OpenGL. p A
Tema 16. Kontect Ne 12
16 2 6
agHble anropuTmsl. Kanubie anroputmsl
Tema 17. Kontect Ne 13
17 |AnHamunyeckoe 4 6 JnHamuyeckoe
nporpaMmmmpoBaHue. MIPOrPAMMHUPOBAHUE
Tema 18. Kontect Ne 14
[dnHamMmyeckne CTpyKTypbl Crexku, ouepeau, 1epeBbs
18 10 1 8
AaHHbIX. Peannsauma Ha KonTponbnas padora Ne 3
6ase maccuBea M CNmCKa.
Tema 19. K No 15
oHTecT Neo
OcHoBbl 06bEKTHO-
19 10 1 8 | KonTpompHas padora Ne 4
OPUEHTUPOBAHHOTO
OO0Il
noaxoAa.
Tema 20.
20 |Cratnyeckue u 2 1
ANHaMMyeckne bnbanoTteku.
2 | 0,5 | 33,5 |9k3ameH
Bcezo 3a 2 cemecmp 32 6 | 05695
108 yacos
UTOro 64 10 | 0,5 |105,5




Copaeprxkanue pa3ieoB AUCIUTUIMHBL:

. Beeoenue. Anzopummot u ux npeocmaenenue

3agaum Kypca u nopsijaok ero uzydenus. [lonsitue anroputma. CylmHOCTh aITOPUTMHU3ALNHI
BBIYHUCIUTEIIBHBIX IIPOLECCOB. I[aHHBIe n aJ'Il"OpI/ITMI/ILICCKI/Iﬁ Imponecc. Hpel[CTaBJ'IeHI/Ie
anroputMoB. MamuHa TeropuHra.

. A3viku npozpammuposanus. TpaHCJl}ll{u}l U 6bINOJIHEHUE NPOZPAMM.
[Tonsitue s3bika nporpamMupoBanus. Knaccudukanus s3pIK0B, HCTOPHS pa3pabOTKU.
OO01mas xapakTepucTHKa si3bika mporpammupoBanus C ++. [Iporecc 06paboTku mporpamm
Ha KommbloTepe. MHTepnperanus u komnmanus. [Iponecc otnaaku.

. Beeoenue ¢ azvix C++. Cmpykmypa npozpammol, 0CHOBHbBIE MUNbL OAHHDBIX.
Beenenue B s3pik C++. [Ipumep npoctoit mporpammsl Ha C. CTpyKTypa npocToi
nporpammsbl. Andasur s3eika C++, naeHtudukatopsl. Mcnons3oBaHe KOMMEHTapUEB.
Jannsie B s3p1ke C++. [lepemennbie 1 KoHCTaHThL. OCHOBHBIE THIIBI IAHHBIX, UX pa3Mep,
MaIlmHHOE npeacTaBienue. Onepamus sizeof.

Onepayuu, eviparxcenusn u onepamopul 6 A3vike C++,

OcHoBHBIE apu(METHYECKUE OTIEpAINH, TIOPSIOK UX BBIMOIHEHUS. Onepanuu ++ 1 --.
[TpeoOpa3zoBanue TUIOB, onepaius npuBeaeHus. [looutoseie onepanuu. Onepanum,
BBIpaXXEHHS U onepaTopsl B si3bike C++. CocTaBHOM oneparop.

. Ilpocmeiimiue cpedcmea 6600a u évieooa.

[pocreiitme cpeacTsa BBoaa-BeiBoAa. [loTokm Cin, cout. bubnuoreka iomanip ms
(dbopMaTHpPOBaHHOTO BBHIBOJIA.

. Bvibop eapuanmoe 6 azvixe C++.

Bri6op BapuantoB. Oneparop if B osHO# U cokpaleHHo# hopme. BiioskeHHbIE YCIIOBHBIC
oneparopsl. Onepanuu otHoweHus. [lonstue "uctuna" B s3pike C++. Jlornueckuii tumn
naHHbIX. Jlorudeckue onepariu. MHOXECTBEHHBIN BBIOOD: omepaTopbl SWitch u break.
TepHapHbIi yCIIOBHBIN onepatop ?:.

. Hpozpammupoeanue UUKTIUYECKUX npoueccoes.

[TporpamMmmupoBaHue MUKIMYECKUX mporeccoB. Oneparops! mukios While, for, do.
Kutouessie cioBa break, continue. Oneparust 3ansitast. BroxeHHble IMKIIbL. Berancnenue
(GyHKIMM 331aHHOI OeCKOHEYHBIM psiioM. HaxoxxneHrne KopHs (QyHKIMH Ha OTPE3KeE.
TaOynupoBaHue GyHKIUH.

Ykazamenu. Paboma c ounamuueckou namamoio. Apuppmemuxa

ykazameneu. Ccoliku.

Crpykrypa namsaru. Crek, kyda. DyHKIIMH TUHAMUYECKOTO paclpeaeaeHus 1
ocBobOoxIeHus mamsaTH. Haxoxxaenue anpeca nepeMeHHoi: onepanus &. [lepsoe
3HaKOMCTBO C yKa3zarensiMu. Tumsl ykazateneil. Onucanue yka3atenei. Apugmernxa
ykazatesneil. Omnepanusi KOCBeHHOM anpecaru *. OnepaTtopsl NeW u delete.

Oonomepuvie maccugvl: cmamuyeckue, ounamuueckue. Konmeiinep
vector(STL)

Crarnyeckue maccuBbl. Vcnonb3oBaHue ykazaresneil s paboThl ¢ MacCUBaMU. 3ajauu
00paboTKH 2JIEMEHTOB MAacCHBa: BBO/JI, BBIBOJ, TMHEHHBIN MOUCK, COPTUPOBKA, OMHAPHBII
nouck. Vcronb3oBaHue JaTynKa MceBIOCTyYaiiHbIX Yncen sl QOPMUPOBAHUS MacCcHBa.
Tpynoemkocts. Konrelinep vector kak JUHaAMUYEeCKUN MacCUB, METOJIbI PAOOTHI.

10. @yukyuu, cnocoodvt nepedauu napamempos. Ykazamenv Ha YyHKuuio.

Oynkuuu B sa3bike C++. O0bsBieHUE U onpeaeneHne. PopManbHble U pakTUYECKHE
napameTrpsl. CriocoObl nepegaun napamerpos. Bo3Bpaienue 3HaueHus QpyHKIHEH.



Omnepatop return. JlokanpHbIe TIEpeMeHHbIe GyHKIMH. VIconp30BaHue yka3aTeaei u
CCBUIOK TSl TIEPE/Iauu MapaMeTpoB MEeX 1y QyHKIUsIMUA. MeXaHU3M BbI30Ba (QYHKIIUH,
nousiTue cteka. CTpyKTypa MporpaMMBl, COCTOSIIEH U3 HECKOMbKUX QyHKIHH. Pexypcus,
€e UCIoJIb30BaHue. Yka3zarenu Ha pyHkiun. [lepenayua ykasarenei Ha QyHKIHIO B Ka4ECTBE
napameTpoB. [1la6nonsl GyHkIuil. AprymMenTsl GyHKIr main().

11.Cumeonvnasa ungpopmayun. Cnocoowt npeocmasnenusn cmpox. Oynkuyuu

odpadbomku cmpox.

Tun nanneix char. KogupoBounsie Tabmuibl. @yHKIuU OUOIHOTEKH cCtype mis
KaTeropusaluuy 1 npeoOpa3oBaHusi cMMBOJIOB. CIIOCOOBI MPE/ICTaBIEHUS CTPOK B SI3BIKAX
nporpammupoBanus. Ctpoku B ctuiie C. bubnuorek CString muist paboTsl ¢ HyIb-
TEPMHHUPOBAHHBIMU cTpokamu. Kiace String u Metoibl paboThI ¢ HUM.

12.Cpeocmea nomoxosozo 6600a u evieooa. Daiinwi.
TekcroBsle u qBonunbie daitnsl. [Totoku fstream, ifstream u ofstream. ITopsimox paGoTsI ¢
(halI0BBIMH MOTOKAMH, 00pabOTKa OIHOOK.

13.Muozomepnsie maccusvt. Cnocoovt npeocmasienus.
Maccussl U YKa3aTeJiu. YkazaTeiau Ha YKa3aTeJii U MHOT'OMEPHBIC MACCHBBI. (DYHKLII/II/I nu
MHOTOMEpHBIE MacCHBbl. MaccuBbI yKa3areneil. BekTop BEKTOpOB.

14.Ucnonv3osanue cmpykmyp 011 onpeoeneHus nojib306amenbCcKux munoe

OaHHDbIX.
CTpyKTYpBI, X OTMMCAHWE, MHUIIHATU3AIHS, JJOCTYI K JJIEMEHTaM. BIIO)KeHHBIE CTPYKTYPBHI.
VYkazarenu Ha CTPYKTYpPBI, UX ONMCAHUE U UCTIOIb30BaHUE.

15.Ucnonv3oseanue oubnuomexu OpenGL.
Otkpsitas 6ubaunoreka OpenGL, 6a3zoBsie Bo3MoxkHOCTH. [loakmouenne 6uOIOTEKH,
paboTa C IBEeTOM, OCHOBHBIC rpadudeckre NpUMUTHBBI. OCHOBHBIC IIATH ISl IOCTPOCHUS
MUHHMAaJIbHOH nporpammbl. OOpaboTKa COOBITHIA TaiiMepa, KJIaBHaTypPhl U MBIIIIH.
AHnManus.

16.Kaonvie anzopummeot.
[lonsiTHE %KaAHOTO AITOPUTMA, TPUMEHUMOCTD, TIOHITHE HA/IEKHOTO 1Iara. 3a1auu:
MOKPBITUE TOYEK OTPE3KaMH, 3ajjaua O BEIOOPE 3as1BOK, 3a71a4a O HEPEPHIBHOM PIOK3aKe.
CxxaTtue naHHbIX, anroput™m Xadhdmana. Odepenp ¢ MPHOPUTETaAMU, MUH-, MAKC-KYYH.
Kunacc priority_queue B STL.

17, /lunamuuecxkoe npozpammuposanue.
Hucxopsamee, Bocxoadinee TMHaMU4ecKoe IporpaMMupoBanne. OqHoMepHasi INHAMUKA:
HauOoJIbIIIas BO3pACTAIOIas MOANOCIE0BATEIbHOCTh, BOCCTAHOBIICHUE PEILICHHS.
JIBymMepHas AMHAMUKA: pacCTOSHUE PEAAKTUPOBAHUS, B3BEIIEHHOE PACCTOSIHUE
pelaKTUpOBaHMs. 3ajjaua O PIOK3aKe C MOBTOPEHUSIMH, PIOK3aK 0e3 MOBTOPEHUH.
Haxoxnenue urcna coyetanuii. JluHamMuka mo npouio.

18. lunamuueckue cmpyxmypeol oanuvix. Peanuzayus na 6aze maccusa u

CnuckKa.
O)IHOHaHpaBJ'IeHHI)Ie, JABYHAITPABJICHHBIC, IUKINYCCKUEC CITUCKH, 6I/IHapHBIe ACPEBbA.
D¢ dexTruBHAsT paboTa ¢ TAMATHIO IPU PeANTHU3ALNN TUHAMUYECKUX CTPYKTYP JAHHBIX.
Munumuzanus GpparMeHTauu IMHaMU9ecKu pacnpeaenseMoi namsta. OTHOCBS3HBIH,
I[BYCBH3Hblﬁ JIMHEHHEBIE CIIMCKH, CTCK, OUCPCIb, OUCPCAb C IPUOPUTECTAMU, ICK, 6I/IHapHBIC
ACPECBbs, ACPCBb IOUCKA, AVL-IIepeBBH, ACPCBbA O6H.l€l“0 BHUAA.

19.0cHoebt 06vexkmuo-opueHmuposanno2o nooxooa.
O6'b€KTHO-OpVI€HTVIpOBaHHOG nporpaMmmmpoBaHneE: peaansalma B A3blIKE NHKANCYNALUN.
MNoHATHe Knacca, obbekTa. KOHCprKTOpr. ,D,ECTDYKTOpr. OnucaHune cBoero Knacca u co3gaHue



ob6beKToB. [lpy3ba Knacca. Ponb cnosa static. MeTtoapl Knacca. MoguoukaTopbl 4ocTyna.
Bbl30B MeTOA0B Yy 3K3emnaapoB.. NepeonpeaeneHne MeToaos Knacca.

20.Cmamuueckue u ounamuueckue ouod1uomeKu.

[Tpenpoueccop si3pika C++. Jlupextuna #define. MakpoomnpeneneHus ¢ mapaMmeTpaMu, UxX
orianune ot ¢yHkuuid. JlupektuBa #include. 3aronoBounsie ¢aitnsl. Jupektuns #undef,

#ifdef #ifndef, #if, #else, #endif. IlonsTHe ycnoBHOW KOMIWJISIMU. bBHOIHOTEKH
muHamudeckoi kommoHoBku (DLL), cratmdeckuwe OWONIMOTEKH, yIpaBisieMble COOPKHU.
[Tpumepbl pa3pabOTKM CTaTUYECKOW M JUHAMHUYECKoW Oubnmortek. SIBHas 3arpyska
ITUHAMUAYECKON OMOJINOTEKH.

5. Odpa3oBaTe/ibHbIe TEXHOJIOTHM, B TOM YHCJIe TEXHOJOIHMH 3JEKTPOHHOr0 O0y4YeHUS] M
AUCTAHIHMOHHBbIEe o00pa3oBaTe/IbHbIe TEXHOJOIHH, HCHOJb3yeMble INPH OCYLIeCTBJICHHH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNIHHE

B nporecce 00y4eHuUs HCIONIB3YIOTCS CIIEYIOIIIE 00pa30BaTeIbHBIC TEXHOIOTHU:

BBoaHasi Jeknusi — JaeT nepBoe IEJIOCTHOE MPEICTABICHHE O JUCIUILUIUHE W OPHEHTHPYET
CTYIICHTa B CUCTEME U3y4CHUsI IJAHHOM TUCHUIUTUHBL. CTyICHTBI 3HAKOMSITCS C HA3HAYCHHEM U 3aja4yaMu
Kypca, ero poiiblo 1 MECTOM B CUCTEME y4eOHBIX AUCHUILTMH U B CUCTEME MOJATOTOBKH B 1eioM. Jlaetcs
KpaTKUil 0030p Kypca, HCTOpHS pa3sBUTUS HAyKH W TIPAKTUKH, JOCTIKEHHS B 3TOH cdepe, MMeHa
U3BECTHBIX YYEHBIX, H3JIaraloTCs MEpCIEeKTHBHBIC HaIpaBiIeHUs uccienoBaHuid. Ha osrToit nmexmmun
BBICKA3bIBAIOTCS METOAWYECKHE U OpTraHM3alMOHHBIE OCOOCHHOCTH pabOTHl B paMKax JaHHON
JHCIUIUIMHBI, a TAKXKE JAaeTCs aHaIN3 PEKOMEHIyeMOl yueOHO-MeTOJMYEeCKOil JTUTepaTyphl.

AkafieMuyeckasi JieKHusl (WM JIeKIMs OOLIEro Kypca) — IOCIENOBATEIbHOE H3JI0KECHUE
Marepualna, OCYIICCTBISIEMOe IPEHMYIIECTBEHHO B BHUJIE MOHOJIOIra Ipernojasarelisi. TpeOoBaHHS K
aKaJIeMHYECKOM JICKI[MHA: COBPEMCHHBIH HAy4HBId YpOBEHb W HACHIIICHHAS HH(POPMATHBHOCTD,
yOenuTenbpHas apryMEHTALWs], TOCTYIIHAS U [TOHSATHAS PeUb, YeTKAasl CTPYKTYpa ¥ JIOTUKA, HAINYUE SIPKUX
NPUMEPOB, HAYYHBIX JOKA3aTeIbCTB, 00OCHOBAHUI, (haKTOB.

AxaieMudecKkast JISKIHs, KaK MPaBIIO, COCTOUT M3 TPEX YacTeil: BCTYIUICHUS (BBEICHUS ), U3JIOKCHUS
3aKJTIOYCHUS:

- BCTyIUICHHE (BBEICHHE) ONpENeNsieT TeMy, IUIaH U [elb JeKuun. OHO NMPU3BaHO 3aMHTEPECcOBATH U
HACTPOHTH ayJUTOPHIO, COOOIINTH, B YEM 3aKIIFOYACTCS MPEIMET JIEKIMU M (Win) e€ aKTyalbHOCTb,
OCHOBHast uzuest (mpobieMa, HEHTPAIBHBIN BOIPOC), CBS3b C MNPEABIIYIIMMH M MOCIEAYIONIMHU
3aHATHSIMH, ITIOCTABUTH €€ OCHOBHBIE BOIIPOCHI. BBeIeHNE TOKHO OBITH KPATKHUM U [IeJICHAIIPABICHHBIM.
- U3JI0’KEHHE SIBIISICTCS. OCHOBHOM YacThIO JICKI[MH, B KOTOPOH peain3yercsl HAy4HOE COJICpIKaHHEe TEMBbI,
CTaBSTCS BCE Y3JIOBBIC BOMPOCHI, TPUBOUTCS BCS CHCTEMa JI0KA3aTeNIbCTB C MCIOIb30BaHUEM Hanbosee
[e7IeCO00Pa3HbIX METOAMYECKUX TMpHeMoB. Kakjoe TeopeTHdeckoe MOJNOKEHHE ODKHO ObITh
000CHOBaHO W JIOKa3aHO, HPUBOAUMbBIC (DOPMYIUPOBKH M OIPEACICHUS IOJKHBI OBITh YCTKUMH,
HACBIIICHHBIMH TTTYOOKHM COZICPIKaHUEM.

- 3aKJII0YeHHE 00001IaeT B KpaTKuX (POpMyITHMpPOBKAX OCHOBHBIE UICH JICKIINH, JIOTUYECKHU €€ 3aBepIlasl.
B 3axio4eHNH MOTYT 1aBaThCsl PEKOMEHAAINH O MOPS/IKE TAIFHENIIEro N3y4eHUs] OCHOBHBIX BOIIPOCOB
JIEKIIUY CaMOCTOSITENIFHO 110 YKa3aHHOH JIMTEpaType.

Jleknusi ¢ pa3éopomM KOHKPETHBIX CUTYaIii — 3TO 1Mo (opMe Ta e JISKIHS-AUCKYCCHS, HO Ha
00Cy’KIeHHe ITpenoaaBaTeb CTaBUT HE BOIPOC, @ KOHKPETHYIO cuTyanuto. Kak npaBmiio, Takas CHTyanus
NPE/CTABISIETCS] YCTHO WM B OYE€Hb KOPOTKOW BHJCO3AIMCH, TO3TOMY H3JIOKEHUE €€ JOJKHO OBbITH
OYEHb KPAaTKUM, HO COAEPXkAaTh IOCTATOYHYIO HMH(OPMAIMIO Ul OLIEHKH XapaKTEpHOTO SBICHUS U
oOcyxaeHus. IDTo, Tak Ha3bplBaeMas, MUKpocuTyauus. CiymiaTenyu aHalIu3UpylOT M OOCYKAAIOT ee
coobma, Bceil aynutopueil. IlpemomaBarens cTapaeTcss aKTUBH3MPOBATh ydyacTHE B OOCYXKIEHHU
OTAEIbHBIMHU BOIIPOCAMHU, OOPALIEHHBIMH K OT/JIENIBHBIM CIIYIIATENsAM, BBISICHACT UX OLIEHKY CYXICHUAM
KOJUIET, MpEeJJIaraeT COMOCTaBUTh C COOCTBEHHOMN MPAaKTUKOH, «CTAJKUBAET» MEXIY cO0O0W pa3invHbIe
MHEHUSI 1 TEM Pa3BUBAET JUCKYCCHIO, CTPEMSCh HAIPaBUTh €€ B HY)KHOE pyclio. 3aTeM, Omupasich Ha
NpaBIJIbHBIC BBICKA3bIBAHUS M aHAIW3UPYs HENPaBHIbHBIC, HEHABSI3YMBO, HO YOSTUTEIHHO ITOIBOJHT
AyJIUTOPUIO K KOJUIEKTUBHOMY BBIBOJY HJIH 000OIICHHUIO.
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O0obmaromas Jeknusi — TPOBOAUTCS B 3aBepIICHUWE HU3YUYCHHS paszjiefia Wi TEeMbl JUIs
3aKperieHus 3HaHui. Ha fiek1iuy BHOBD BBIJIEIISIOTCSI OCHOBHBIE BOIPOCHI, CIIONB3YIOTCS 000011ato1ue
TaOJIUIBI, CXEMBbI, AJITOPUTMbI, IO3BOJIAIOIINE BKJIIOYUTH YCBOCHHbIE 3HAHHS B HOBBIE CBSI3U U
3aBUCHUMOCTH, NIEPEBOJIS MX Ha 00Jiee BEICOKHE YPOBHH YCBOCHHUSI.

OO030pHasi JieKHUsi — TPOBOJUTCS OOBIYHO TMEpel KYpCOBBIMH 3K3amMeHamH. B nekumu
W3JaraloTCs JIMIIb OTJENbHble, HauOojiee KpYyMHbIE BOMPOCHl JAUCHUIUIMHBL. Marepuan JeKUuu
NpeCTaBIsieT KOHCIIEKTUBHBINA 0030p mosHOTrO yuyebHoro Kypca. [IpoBomuTcs Takas JeKIHs C LENbI0
CUCTEMATHU3allMM 3HAHUM CTYOEHTOB, MOJYYEHHBIX HMH B XOJ€ H3y4eHHd (B TOM YHCIE
CaMOCTOSITENIFHOT0) YUeOHOTO MaTepuaia.

Jlekuus-0ecena Wi «IUdaior C ayIUuTOpHEH», SBISETCS HamOoJiee pPacIpOCTPAHCHHOH |
CPaBHUTEIHHO MPOCTON (JOPMON aKTUBHOTO BOBJICUCHHS CTYICHTOB B Y4EOHBIH Imporecc. JTa JeKIHs
MpenoiaraeT HeMOCPEACTBEHHBIM KOHTAKT MpernojaBatens ¢ ayautopueid. [IpenmmyriecTBo jeKiuu-
Oecellbl COCTOMT B TOM, YTO OHA MO3BOJISET MPHUBIIEKATh BHUMAHUE CTYIEHTOB K HamOojee Ba)KHBIM
BOMNPOCAaM TEMBbI, ONPEICNATh COACpXKAHHE M TEMI HU3JIOKEHUS Y4eOHOro Mmarepuana C y4eToM
O0COOEHHOCTEH CTY/IEHTOB.

KonTecT - copeBHOBaHUE 110 TPOTPAMMUPOBAHUIO, ITPU KOTOPOM YUYACTHUKH OTHPABISIOT KO

C pCIICHNEM JaHHBIX 3a/1a4 Ha CaﬁT, HpCIIHaSHa‘-IeHHI)If/'I IJI UX aTEMAaTUYCCKOTI'O TCCTUPOBAHUA.

6. IlepeyeHb JIMIEH3MOHHOTO W (WJIM) CBOOOJHO PACNPOCTPAHSIEMOr0 TPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTeIbHOr0 Impolecca 0
AMCUMILIMHE

B npouecce ocymecTBieHust 00pa3oBaTeNIbHOTO MPOLIECCa UCIOIb3YIOTCS:

— U1t GOPMUPOBAHUS TEKCTOB MAaTEPUAIIOB JUTS IPOMEKYTOUYHON M TEKYIIEH aTTecTaluu -
npuiokenue Microsoft Office;

- IUTs pa3pabOTKH Mpe3eHTAIUH JIEKIINH - priioskenne Microsoft PowerPoint;

— JIJ15 TIOUCKA y4eOHOH nTeparypbl ondmmoreku SApl'Y — ABToMaTu3upoBaHHass OMOIMOTEUHAS
uapopmanuonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next");

- JUIS IPOBEICHUST MAaCTeP-KJIaCCOB M MOATOTOBKK MaTepuaios sekiwmii - MS Windows 7/10,
Microsoft Visual Studio 2017/2019, OpenGL nporpammHbIit HHTEpQEC sl HATHCAHUS PUITIOKEHHH,
UCTIOJIB3YIOIINX JIBYMEPHYIO U TPEXMEPHYIO KOMIIBIOTEpHYIO rpaduky. Mimeer tun nunensuit GNU-
[EU/;

7. TlepeyeHb cOBpeMeHHBbIX MNpPodecCHOHATBHBIX 0a3 JAaHHBIX U HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa30BaTeJbLHOI0 Mpouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

- ABTOMaTH3upoBaHHas 6ubaMoTeuHo-uHpopMarmonHas cuctema «bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOIi M IONOJTHUTEILHON Y4e0HOIi JIUTEPaTypPbl, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (MPH HEO0XOAMMOCTH), PEKOMEHIYeMbIX IJIs
OCBOCHUS AMCLHMIINHBI

a) OCHOBHAsI JJUTepaTypa

1. OcHoBbl nporpamMmmupoBanust: yueoHoe nocooue / O. B. Bnacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spocin. roc. yu-T uM. I1. I'. [lemunona. - SAApocnasis: SApl'Y, 2019. — 83c
(http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf)

2. OcHOBBI IporpaMMupoBanus: yueonoe nocodue / O. B. Biacosa, H. I1. ®enorona, O. I1.
Sxumosa; Spoci. roc. ya-T uMm. I1. I'. Jlemunona. - Apocnasins: SApl'Y, 2021. — 72

3. Konoga, E. A. Anroputmsl 1 nporpammsl. S3eik C++ : yuebHOe nmocodue st By30B / E. A.
Konoga, I'. A. TTomnak. — 6-e u3x., crep. — Cankt-IletepOypr : Jlanp, 2021. — 384 c. — ISBN
978-5-8114-8487-4. — TekcT : 2neKTpOHHBIN // JIaHb : 21eKTpOHHO-0MOIMOTEeYHAs cucTeMa. —
URL: https://e.lanbook.com/book/176900 (nata obpamenus: 30.11.2021). — Pexum goctyna: st
aBTOPH3. MTOJIb30BATENEH.

4. OrueBa, M. B. IlporpamMmmupoBanue Ha si3bike C++: mpakTHUECKuil Kype : yueOHoe mocoOue Juist
By30B / M. B. Ornesa, E. B. Kynpuna. — Mocksa : U3natensctBo FOpaiit, 2022. — 335 ¢. —
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(Beicmee oopaszoBanue). — ISBN 978-5-534-05123-0. — TekcT : 3MeKTPOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (nata
oOpatuenus: 20.01.2022).

0) 10MOJTHUTEJIbHAS JIATEepaTypa
1. TTon6enbckuid, B. B., Kypc nporpammupoBanus Ha si3pike Cu : yueOHuk / B. B. ITonbenbckuid,
C. C. ®omuH. - 2-¢ u3n., nepepad., M., JIMK Ilpecc, 2018, 383¢

2 . INaBnosckas T. A. C/C++. [IporpaMmMupoBaHue Ha SA3bIKE BEICOKOTO YPOBHSL:

yuebnuk i By3oB / T. A. IlaBnoBckas; M-Bo o6pazoBanust P®. - CII6.: [Tutep, 2010. - 460 c. -
(Y4eOHUK 117151 BY30B).

3. Crpayctpyn b. f3pik mporpammupoBanus C++. Cranmapt C++11: kparkuii kypc. / b.
Crpayctpym; nepeBoj ¢ anri. o pea. H. H. MapteinoBa - M.: BUHOM, 2019. - 176 c.

4. Kysumuos, J[. P.  OcHOBBI mOporpaMMupoBaHHs : ydeOHOe mocobue miasi By30B /

. P. KyBmmnHoB. — MockBa : M3marenbctBo [Opaiit, 2022. — 104 c¢. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-07559-5. — Tekcr : anekrponnsiit // OOpa3oBaTenbHas
mwiatrpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/493460 (mara oOpaieHus:
20.01.2022).

5. Jladope P. O6bekTHO-OpHEeHTHpOBaHHOE nporpammupoBanue B C++. / P. Jladope; [mep. ¢
anrn. A. KysuenoBa, M. Hazaposa, B. [llpara] - 4-e uzna. - CII6.: [Tutep, 2016. - 923 c.

6. Kuyr [I. UckycctBo mporpammupoBanust OBM. T.1, OcHoBHble anroputmsl — M.: Mup, 1976.
—-712c.

7.  Bupt H. Anroputmsl u cTpyKTyphI JanHbix: [lep. ¢ aari. - M.: Mup, 1989.- 360c.

8. SlpocnaBckue onummnuaabl 1mo uHPoOpMaTHKe : cOOpHUK 3amady c¢ pemenusmu / C. T.
Bonuenxos, I1. A. Kopauios, 0. A. benos, H. JI. Jlamnun, B. A. Hukynun, H. W. 3aBonguukosa,
M., BUHOM. Jlab6oparopus 3uanuii, 2010, 405¢

B) pecypchl cetu «MHTepHET»

1. DnextponHast 6MOIMOTEKa yueOHbIX MaTepHraioB SApl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnekTpoHHO-OubIMoTeyHas cucrema «fOpaiit https://www.biblio-online.ru/
3. DIeKTpOHHO-OUOIMOTEeUHAs cucTeMa «Y HUBEepCUTeTCKasi Oubanorexa onliney»
(www.biblioclub.ru)

4. DnexTpoHHO-OMbOIMOoTeuHas cuctema «Jlaub» http://e.lanbook.com/

5. https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170

9. MatepunajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs 1JIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCHUILINHE

MarepuanbHO-TeXHHUYECKas 6a3a, He0OXoAUMAas I OCYIIECTBIEHHUSI 00pa30BaTEIbHOIO Mpolecca
MO JTUCIUIUIMHE BKIIIOYAET B CBOM COCTaB CHEIHaJIbHbIE TOMEIIECHHUS:

-y4eOHbIe ayIUTOPUH [T IPOBEICHUS 3aHATUIN JIGKLIMOHHOTO TUIIA

- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI TPYNIIOBBIX M WHAMBUAYAIbHBIX KOHCYJIbTAIIUH,

- yueOHbIe ayTUTOPUHU JJIsl IPOBECHHSI TEKYILIETO KOHTPOJIS U POMEXYTOUHOM aTTeCTalluy;
-IOMEIIEHUS ISl CAMOCTOSATEIbHON PadOThI;

-[IOMELIEHUS U1 XpPaHEHUS ¥ MPO(PUIAKTUIECKOT0 00CTYKMUBAHNU TEXHUUECKUX CPEJICTB
00yJeHUsI.

CrienmanpHble  MOMEUICHUS  YKOMILJIEKTOBAHBI ~ CpPEICTBAMH  OOY4YEHMS, CHYXALUIUMH  JUJIs
npecTaBieHus yaeOHoi nHdopmanuy 60IbIION ayAUTOPHH.
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[ToMernieHus Ui CaMOCTOSITEIBHON PabOThI 00YJAIOUINXCSl OCHALICHBI KOMITBIOTEPHOM TEXHUKOMN €
BO3MOXKHOCTBbIO MOAKIIOUEHUsI K cetu «VHTepHeT» M obecredeHneM AO0CTyla K 3JIEKTPOHHOU
uH(pOopMalnoOHHO-00pa3oBarensHOM cpene Apl'Y.

Yucno mocagouHbIX MECT B JIEKIMOHHOM ayIUTOpHM OoJjblle JUOO paBHO CIMCOYHOMY COCTaBY
IIOTOKa.

ABTOp(BI):

Crapuuii mpenojiaBaresb kadeapsl KOMIBIOTEPHOI O.B. Biacosa
0€30MacHOCTH U MaTEMAaTUYECKUX METOI0B 00pabOoTKU HH(POpMAITUN
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IIpunosxenne Ne 1 k padoueii nporpaMme AUCHUILINHBI
«OCHOBBI NPOrPAMMHUPOBAHMSD)

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIIUM CTY/IEeHTOB
o AUCHMILIHHE

1. Tunossic KOHTPOJIBHBIC 3alaHUA U MHBIC MaTCpHaJibl,
HCIIOJIB3YEMBIC B IIPOLECCEC TCKYHIETO KOHTPOJIA YCIIEBAEMOCTHU

Koumponvnan paooma Nel

UNREEN
1. Hanuwwute nporpammy, KOTopasa BBOAMT C KNaBUATypbl KOOPAMHATLI TOYKK Ha \\;‘,7,_\_: // -
NJIOCKOCTU (X, Y — A€MCTBUTE/IbHbIE YMCNA) U ONpeaenseT NPUHALIEKHOCTb TOYKU '
3aWTPUXOBAHHOM 061aCTH, BKAOYAA €€ rpaHuLLbl.
. )= 7-
2. HasoBém HatypanbHoe uncno N (1000s< N < 7777775) cHaCTIMBbLIM, €C/TU CYMMb! ) 1 x|
o v 0
OBYX NepBbIX U ABYX NOCAeAHUX UMbpP ero BOCbMepPUYHOM 3anmcK pasHbl. Haliaute N

KOJIMYEeCTBO TaKMX Ymcen.
[na npoBepkmM uncna paspaboraiite pyHkuMio bool isHappy (int n) ;

3. HwuKe 3anucaHa nporpamma. lNonyyms Ha BXo4, YMCAO X, 3Ta NpOrpamma neyaTtaert gsa umcna, ad m
b . YkaxunTe HaMmeHbLLIee 13 Takux uncen X, Npu BBOAE KOTOPbIX aArOpUTM neyataeT cHavyana 3, a

notom 10.
int main()
{ int x, a, b;
cin >>x;
a=0;b=1;
while (x > 0)
{ a++;
b *=(x % 8);
x/=8;
1
cout<<a<<”“<<b;
return O;
1

4. BBoOAMTCA NOCNEA0BATENbHOCTb Lenblx yncen (0 — KoHel, NocAef0BaTe/IbHOCTM), HAUTU PA3HOCTb
MeXKAY HaMMEHbLUNMM Cpeam NONOKUTENbHbBIX N HAaMBObLLMM Cpean OTPULATENbHbIX.

5. [aH uenoumcneHHbIn maccus us N snemeHToB, HEO6XOAMMO HAUTU KOIMYECTBO 3/1IEMEHTOB B 3TOM
mMmaccmBe, AN KOTOPbIX NocneaHAsa umMdpa B LWeCTHaALATePUYHOM 3aNncK U B BOCbMEPUYHOM
3anncn 0gMHAKOBasA, U 3aMEHUTb BCE YETHbIE 3/IEMEHTbI MAacCMBa HA 3TO KOJIMYECTBO.
lapaHTUpyeTCcA, YTO TaKOW 31eMEHT eCTb.

HanuwuTte nporpammy AnA pelleHMA 3TOM 3afayuun. B KauecTBe pesysnbTaTa nporpamma AOJ/KHA
BbIBECTU U3MEHEHHbIW MAcCKB, MO OAHOMY S1EMEHTY B CTPOKE.
Hanpumep, gnsa ucxogHoOro maccmea U3 5 anemeHToB
22 38 14 23 11
nporpamma fo/iKHa BbiBecTiuncna 3 3 3 23 11, no ogHOMY YMCAY B CTPOKe.
B nporpamme paspaboTaiTe ¢YHKLMIO BbIYUCAAIOLLYIO XapaKTePUCTUKY, OYHKUWIO W3MEHEHUA
MaccmBa U yHKLMIO NeyaTn MmaccuBa.
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Konmponsunaa paboma Ne2
1. O6paboTKa TByMEPHBIX MAaCCHBOB
DJeMeHTBl UICXOTHOW MaTPHIIBl BBOJSATCS U3 TEKCTOBOTO (paiina. Pe3ynbTaThl BHIBOJUTH Ha
9KpaH U B Pe3yJbTHPYIOIINH TEKCTOBBIN (haiisi. MaTpuIly BBIBOAMTSH JIO M MOCTIE
peoOpa3oBaHUM.

Ornpeaenutb CyMMY M KOJIMYECTBO MOJIOKUTEIBHBIX YUCEN PACIOJIOKEHHBIX BHE
nuaronaneid Matpuilel B(n,n). Eciam HET mOMOXUTENIBHBIX YUCEI, TO IOMEHATh MECTaMH
3JIEMEHTHI IJIABHOU Y TOOOYHOUN JUArOHAJIEH.

2. Ctpoku

Onwucate ¢dynkmuro Isldent(S) menoro Ttuma, MpPOBEPSIONIYIO, SBISCTCS JIK CTpPOKa S
JOMYCTUMBIM HACHTHUKaTOpoM (Habop OykB W nmdp, HauumHarouuics ¢ Oyksbl). [Ipu
yIBEpAUTENbHOM oTBeTe Bo3Bpamaercs 0. Ecim S sBisercs mycTol CTpOKoOH, TO
Bo3Bpainaercs (—1), eciu crpoka HauuHaeTCs ¢ HUQpPbI, TO Bo3Bpartaetrcs (—2). Eciu S
COZCPKUT HENOIMYCTHMbIE CHMBOJIBI, TO BO3BPALIACTCS HOMEpP MEPBOTO HEIOITYCTUMOTO
cuMBoIIa. [IpoBepUTH ¢ IOMOIIBIO 3TOM (DYHKIIMH NSATh JAHHBIX CTPOK.

Koumponvnas paboma Ne3

1. MHorouneH P(x)=anx" + an-1x"1 +...4 01X + ao € UenbiMm Ko3GOULMEHTAMMN MOXKHO
npeacTaBUTb B BUAE IMHENHOTO O4HOCBA3HOMO CNUCKA, Npuyem ecnu a;=0, To
COOTBETCTBYIOLLEE 3BEHO HE BK/IOYATb B CMUCOK. Onpeaenntb nornyeckyro GyHkumio bool
Equal(list p, list g), npoBepAtoLLME HA PABEHCTBO MHOTOY/IEHbI P U g

2. Jlansl HaTypanbhbie N u K. [To kpyry BBIMUCHIBAIOT BCe HATYpaJIbHBIC YKCIa OT 1 10 N.
CHayvasa oTcuuThIBaOT K -0€ uKciio, HaunHas ¢ HePBOro, M yAAJSIOT ero. 3aTeM OT Hero
orcunThiBaroT K uucen u K -oe ynamsor, u 1.1. [Ipomece ocraHaBinBaeTcs, Korjua octaéres
o1tHO yncio. TpeGyercss HAWTH 3TO YHCIIO.

3anava 6bu1a nocrasieHa Mocupom dnasuem (Flavius Josephus) emé B 1 Beke (mpasna, B
HECKOJIbKO Oosiee y3Kkoii opmynupoBke: mpu K =2).

Peniate OTYy 3a1a4y MOACIIMPOBAHUCM Ha 0a3e JIMHEHHOTO OJHOCBA3HOI'O CITMCKaA.

Konmponvnaa paboma Ned
1. Hamucath QpyHKIMIO, TOACUNTHIBAIOIIYIO KOJIMUYECTBO BEPIIMH B JiepeBe paBHbIX K.
int CountVertex(Tree* Top, int K);
2. BemonauTs npeodbpasosanwue Aepera.( void Transform (Tree* Top))

Jlan yka3atens TOP Ha KOpEHb HEMYCTOTO epeBa. [l Kax 101 BEPIIMHBI JepeBa, HMEIOIIEH
JIBE TOYEPHUE BEPIINHBI, TOMEHATH MECTAMHU 3HAUYCHHSI TOYSPHHUX BEPIIUH (T. €. SHAUCHHSI
ux noiei info).

Konmponsnaa paboma NeS
JlaHo omnpenenenue knacca

class Matrica
{ private: intn,m; int ** arr;
public :

Matrica( int n, int m, int el); lléce anemenmot pasnor el
Matrica( const Matrica &A);
Matrica & operator = (const Matrica &A);
~ Matrica();
friend ostreamé& operator << (ostream &in, const Matrica &A);
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Matrica operator+ ( const Matrica &A);

int& GetElement(int i, int j);
};
Onpez[eJmTe T€Ia OJid TMEPCUYUCICHHBIX METOHOB. HpI/IBe,Z[I/ITe NpuMeEp IMporpamMmel,
JEMOHCTPHUPYIOMIHA paboTy C 3TUM KIIACCOM.

2. Crnucok BOIPOCOB U (WJIM) 3aJlaHuM JJIsl IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
3.

Anroputm. CBocTBa. Cnocobbl 3anucu.
MawwnHa TetopuHra. MNpumepsl.
ApXxuTeKkTypa KomnbloTepa.
CTpyKTypa nporpammel. 3aronosoyHble ¢aibl, panabl peanunsauymm. Mpenpoueccop.
MNoHATne nepemeHHoN. Tunbl AaHHbIX. 061aCTM BUAMMOCTU. Bpems KusHu.
ApudmeTnyeckue, normdeckmne onepaumu. Mpropurer.
Mobutosble onepauun. Onepaunn casura.
ApudmeTnka yKkasaTteneit. CBA3b Mexay yKasatenamm u maccuamu. Ceblnikn. Mpumepsl.
MoToKOBbI BBOA-BbIBOA (iostream). Micnonb3oBaHne MaHUNynaTopos. MNpumepsi.

. YcnosHbIit onepaTop. Onepatop Bbibopa. Mpumepol.

. Buapl umknos. MNMpumepsl.

. McesaocnyyaiHoble yncna. NonyyeHne LENOro(BELLECTBEHHOIO) YMCNa U3 3a,aHHOMO OTPEe3Ka
[a, b] Mpumepbl.

13. OgHomepHble maccuBbl. CTaTnyeckaa namaATb. JuHamuyeckaa namatb. Mpumepsl.

14. CopTmpoBKa Bblbopom. TpyaoeMKocTb. Mpumepsl.

15. CopTmpoBKa obmeHom. MoanduKkaumm. TpyaoemkocTtb. Mpumepbl.

16. CopTmpoBKa BcTaBkamn. Moandukauum. TpygoemKocTb. MNpumepsl.

17. boicTpaa copTMpoBKa. TpyaoemKocTb. Mpumepsl.

18. 3a4aun noncka MMHUMYMa (MaKCMMyMa) U ero Homepa B 0 AHOMEPHOM maccuBe. Mpumepsl.

19. Nowuck B ogHOMepPHOM MaccuBe (J/IMHelHbI, BUHapHbIN). TpyaoemKocTb. Mpumepbl.

20. U3meHeHne maccuea (fobaBneHue, yaaneHue snemeHToB). TpyLoemMKOCTb. [pumepbl.

21. CtaTMyeckune asymepHble maccusbl. MNpumepsl.

22. Cnocobbl co38aHMA ANHAMWYECKUX ABYMEPHbIX MaccuBbl. Mpumepbl.

23. [lBymepHbliA MaccuB B BUAE MaccMBa MaccuBoB. Mpumepbl.

24. ®dyHKumun. Cnocobbl nepesaym napameTpos. Mpumepbl.

25. PekypcuBHble pyHKLMU. AnropuTtm EBkamaa (HOA). Mpumepsbl.

26. WabnoHHbie pyHKUMK. Mpumepbl.

27. Paborta c parinamu(fstream). Mpumepsi.

28. dyHKuMK paboTbl co cTpokamu. bubanoteka string.h Mpumepsi.

29. ®yHKUMM paboTbl Co cTpoKamu. BubanoTeka string Mpumepsi.

30. CtpykTypbl (struct). Mpumepbl.

31. CreK. Peannsauma Ha 6ase maccuea. Mpumepsl.

32. AnHamunyecknit ctek. Peanunsauma Ha 6ase nMHeNHoOro cnucka. Mpumepsl.
33. Crek (STL) Npumepsi.
34. Oyepenb. Peanusauma Ha 6a3e maccuBa. Mpumepbl.

35. [IMHamun4ecKas odepedp. Peannsauma Ha 6ase AMHeNHOro cnuncka. Mpumepsl.

36. Ouepeasb (STL) Npumepbl.

37. Ouepegb c npuoputetamm. OCHOBHbIe onepauunu. MNpumepsl.
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38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Jek. Peannsauma Ha 6a3e maccuBa. MNpumepbl.

OuHamnueckuii gek. NMpumepsi.

JNInHelHbIN cnncoK. Mpumepsl.

[ByHanpaB/ieHHbIN IMHENHbIA CNUCOK. Mpumepsl.

Jepesba. Cnocobbl npeactaBaeHms.

Hepesbsa obuwero Buaa. Peanmsaums. NMpumepsi.

BuHapHoe aepeBo noucka. Peanusaumnsa. O6xoa. Mpumepsbl.

AB/1-pepeso. banaHcuposKa. MNpumepsl.

ABJ1-pepeso. Anroputm gobasneHue seplimHbl. NMpumepsl.

AB/1-pnepeso. Anroputm yganeHua sepnHsbl. MNpumepsl.

Cnocobbl opraHuM3auun aepesa NPou3BobHOrO BUAaA. Mpumepsl.

OnHammnyeckoe NporpaMmmMpoBaHmMe Ha Npumepe BbluncaeHns yucen PrnboHauuu. Mpumepsl.
OvHamunuyeckoe NnporpaMmmmMpoBaHne CBepXy BHU3. Mpumepsbl.

JvHamunuyeckoe NnporpaMmmmMpoBaHne CHU3Y BBepx. Mpumepsl.

JnHammnuyeckoe nporpammmpoBaHmne. HaxoxgeHne Hanbonbluen Bo3pacTatoLen
nognocneposaTenbHocTU. Mpumepbl.

[BymepHaa guHamuka. PacctoaHne pegaktmpoBaHua. Mpumepbl.

3apaya o ptoksake. C nostopeHuamu. lNMpumepsl.

3apaya o ptok3ake. be3 nosTopeHuit. NMpumepsl.

*agHble anroputmbl. MOKpbITUE TOYEK € ANHUYHBIMM OTpe3Kamu. Mpumepbl.

agHble anroputmbl. 3aga4a o Bbibope 3aAaBOK. [Mprumepbi.

*KagHble anroputmbl. 3aga4a 0 HenpepbIBHOM proK3aKe. Mpumepsl.

agHble anroputmbl. KoguposaHue Xaddpmana. Mpumepol.

Bnbanoteka OpenGL. CTpyKTypa nporpammbl, OCHOBHbIE rpadryeckme NpMMnUTUBDI.

OOT. AbcTpaKuma, MHKancyaauma, nonimmopdmsm, HacaeaosaHue.

MoHATMe Knacca. Nons, meToabl, Nneperpyska, this, pasmepbl Knacca MNpumepsi.

Bunabl KOHCTPYKTOpPOB. MNprmepbl.

CraTnueckme nonsa n metoabl. KOHCTaHTbI B Knacce. Mpumepbl.

JecTtpykTopsl, Mpumepsl. MNpumepsl.

MpaBuna neperpyskun onepauuii. Neperpyska BHeWHNUM o6pasom, meTogamm Knacca. MNpumepsi.
Apy3bAa Knacca. Npumepsbl.

UckntoveHua. MNMpumepsl.

CraTuyeckasn 6ubnunoteka.

OuHamunueckan bubamnorteka.

MpumepHsiii 6unem no oucyunauHe

Teopemuyeckuii sonpoc

3apaya o ptoksake. C nosTopeHuamu. Mpumepbl.

3adaHue 1

[aHa cTpoKa, 3aKaH4YMBatoLWanca Toukoi. Cpeam CUMBOJIOB CTPOKM 0COBYI0 pO/ib UrpaeT cumBon #,
nosB/JeHMe KOTOPOro B CTPOKE O3HAYaeT yaaseHme npeaplayliero cumeona. CooteeTcTBeHHO, k
CMMBO/10B # NoapAL OTMEHAOT k NpeablayLLMX CUMBOJIOB CTPOKW, €C/IN TaKOBble MMEIDTCA.
TpebyeTca HanMcaTb Nporpammy, NPeobpPasyoLLyHo CTPOKY € Y4ETOM YKa3aHHOTO 3HaYeHUs
cumBona #.

3ameyaHus:

1) Ecnv B KAKOM-TO MOMEHT Nepes HEKOTOPbIM CUMBOJIOM # Ha 3TOM CTPOKE He 0CTanoCh
CMMBOJIOB, TO €ro ciegyeT UTHOPUPOBATb.

2) B BbIXOAHYIO CTPOKY CMMBO/IbI # BbIBOAWTL HE CNEAYET HU B KAKOM C/lyyae.
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3) Ecnu B pe3synbTaTte npeobpa3oBaHmMii BCE CUMBOJIbI B CTPOKe 6blnn yaaneHsl, To cneayet
BbIBECTU MYCTYHO CTPOKY.

dopmat BXOAHbIX AAaHHbIX

MpU3HAKOM OKOHYaHUA BBOAA CAYKUT TouKa (cumon "." ). CTpoKa cogeput He 6onee 200

CUMBOJIOB.
BxogHas nHpopmauma BbixoaHas nHpopmauma
Hello ww#orld! # Hello world
att#abc# ab
the##the end. the end.

3adaHue 2

Ona 3agaHHOM YucnoBon nocnepoBaTenbHocty A[0..N] HAalTK ANMHY MaKcUMaibHOM
nognocnenoBaTeIbHOCTU (MOTyT MATM He NOAPAL) 3EMEHTbI KOTOPOM 06pasytoT
apUdMeTUYECKYIO NPOrpeccuto

dopmat BxoaHbIX AaHHbIX: Yncno N (1<=N<=1000). dnemeHTbl NnocnemosatenbHoctu, Afi] (-
100<=A[i]<=100).

dopmaT BbIXOAHbIX AaHHbIX: JAMHa UCKOMOM noanocnegosatesibHocTM. Cama
nognocnenoBaTeNbHOCTb.

BXOAHble AaHHble BbixogHble gaHHbIe

5 3
5-3615-10 -3615
3adaHue 3

PasperkeHHas KBagpaTHaa maTpuua A (Matpuua ¢ OTHOCUTE/IbHO MasibiM KOJIMYECTBOM HEHY/EBbIX
3/1IEMEHTOB) MOMET XPaHUTbCA B NaMATU B BMAe Habopa cnmckoB STR, KaK NOKa3aHO Ha PUCYHKe.
Kaxapblii HEHyNeBOM 3N1eMeHT MaTPULbl XPaHMTCA B CTPYKType, umetowwen Tpu nons: int Val, —
3HayeHuMe anemeHTa, int Row; — Homep cTonbua, Next — yKasaTenb Ha cnegylowmii HeHyeBOM
3/1eMeHT cTpoKM. KomnoHeHTa STR[i] maccuBa STR — 3To yKasaTenb Ha NepBbliA HEHYEBOMW 31EMEHT
i-1 CcTpoKW. HanuwwuTe nporpammy, KOTOpas CTPOUT pasperkeHHy MaTpuuy, 3aTem Hanuwute
dYHKLMIO, KOTOPasA BbINOJHAET NPeobpa3oBaHME: K 3/IEMEHTAM FNaBHOM AnaroHanu npmbasbTe 2, a
3aTeM NomeHsNTe MecTamu CTPOKM maTpuubl (NepByto ¢ NocneaHen, BTOPYHO ¢ npeanocneHein u

T.4.).

STR

— 4| 2| —H{=2[ 3
— 7] o] o 3] 4

0042010

T00030

A=l 00OO0DO0OO0OD NULL
0000610

S00002
—{o e

=510 3 5 muLe
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI NPOrPAaMMHUPOBAHUSD)

MeToauyeckue yKa3aHUs sl CTYJA€HTOB 10 OCBOEHHIO JUCIIHIIIMHBI

OcHoBHO#T  (popMOH  M3JIOKEHUS y4deOHOro Marepuana 1o JUcHUIUIMHE «OCHOBBI
MIPOrPaMMHUPOBAHUS) SIBISIFOTCS JICKIHH, IPUYEM B hopMe JICKITMU-0ece bl Ik MacTep-Kiacca. DTo
CBS3aHO C TeM, 4YTO Ui (OPMHUPOBAHUS AITOPUTMHYECKOTO MBINUICHUS HEOOXOIUM OTIBIT
dbopManmzanuu 3a7ad M HMX I[O3TAMHOTO pemeHus. [lo OONBIIMHCTBY TEeM TNPEIyCMOTPEHBI
nabopaTropHbIe 3aHATHS B CMEXHOM Kypce «lIpakTMkym 1O OCHOBaM MpOTpaMMHPOBAHHS», Ha
KOTOPBIX MPOUCXOUT 3aKpeIIeHUE JIEKITMOHHOTO MaTepHaia IMyTeM NPUMEHEHHSI €T0 K KOHKPETHBIM
3a/la4yaM 1 0TpabOTKa HABBIKOB PabOTHI 1O pa3paboTKe aaropuTMOB, KOJUPOBAHHIO HH()OPMALIUU WU
paboTHI C pa3TUYHBIM MPOTPAMMHBIM 00ECTIEYEHUEM.

JIy1g yCrenHoro OCBOCHHUS IUCUUILUIMHBI OY€Hb BAKHO PEIICHHE TOCTATOYHO OOJIBIIOrO KOJIHYECTBA
3a1a4, TpeOyrolmux pa3pabOTKH alropuTMa W HAMMCAHUS MPOrPaMMBbl, Kak B ayAMTOPUH, TaK U
CaMOCTOSTENLHO B KaYeCTBE IOMAIIHUX 3aAaHuid. [Ipumepsl pemienus 3a1a4 pa30uparoTcs Ha JISKLIUAX
U TPAKTUYCCKHX 3aHATHAX, NPH HEOOXOAMMOCTH 1O HauOoJiee TPYAHBIM TEeMaM IPOBOJSATCS
JIOTIOJTHUTETbHBIC KOHCYIbTauK. OCHOBHAS IIEJTh PEIICHUS 3371a4 — C(HOPMHUPOBATH AJITOPUTMUIECKOE
MbITIeHre. JIns pemieHus BceX 3aiad HEOOXOJUMO 3HaTh M NMOHWMATh JIEKIIMOHHBIN Matepual.
[ToaTOMy B mporiecce N3ydeHusl TUCIUTUIMHBI PEKOMEHYeTCS PETYIISIPHOE TOBTOPEHUE MPOHACHHOTO
JICKIIMOHHOTO MaTepuaia. MaTepual, 3aKOHCTICKTHPOBaHHBIN Ha JICKIUAX, HEOOXO0IMMO JToMa eIIie pa3
npopabaThiBaTh M MPU HEOOXOAUMOCTH JOMOIHATH HH(pOpMaIMeH, MOTy4YeHHOW Ha KOHCYJbTALUsX,
MPAKTHYECKUX 3aHATHIX WIN U3 y4eOHOH JINTEPATYPHI.

Bonbuioe BHMMaHue JOKHO OBITH YJEJIEHO BBHITIOJHEHHIO JOMalIHe padoTel. B kauecTBe 3amanuil
JUTSL CAMOCTOSATEIHHON pabOThl JOMa CTy/IeHTaM Ipe/IararoTcs 3aJjaun, aHAIOTUYHbIE Pa300paHHBIM
Ha JIEKIMAX M TPAKTUYECKHX 3aHATHSAX WJIM HEMHOro O0oJiee CIOXKHBIC, KOTOPBIE SBISIFOTCS
pe3ysibTaToM OObEIMHEHHSI HECKOJILKMX 0a30BBIX 3a7ad. 3ajJadyd CHAI0TCS Yepe3 cucreMy SHpekc-
KOHTECT, 0053aTeIbHBI K PEIICHUIO TPH 3a1a9d M3 KAKIOTO Typa.

Jliis Gosee TiTyOOKOTO YCBOCHHSI MaTepualia B TEUCHHE OOYYCHUS MPOBOISTCS KOHCYJIbTAIIUH (TIPH
HeoOXoAMMOCTH) TIO0 pa3dopy 3aJaHuil s CaMOCTOATENBLHOM paboThl, KOTOPHIE BBI3BAIH
3aTpyAHEHUS.

B koHme 2 cemecTpa CTYIEHTHI CHAIOT 9K3aMEH. DK3aMEH MPUHUMAETCS MO SK3aMEHAIIMOHHBIM
Ousetam, KaXIbId U3 KOTOPBIX BKIIIOYAET B c€0s OAMH TEOPETHUYECKWH BONMPOC M TpH 3amadu. Ha
CaMOCTOSITENIFHYIO TIOJTOTOBKY K AK3aMEHY BbIAESETCS 3 NIHS, BO BPeMs MOJTOTOBKH K dK3aMEHY
MPeAyCMOTpPEHA IPYIOBAs KOHCYIbTAIHS.

YueOHO-MeTOAMYECKOE 00ecledeHHe
CaMOCTOSITe/ILHOI PadoThI CTY/IEHTOB MO AMCHUILIHHE

Jns  caMoCTOSITEeNbHOM pPaboThl OCOOEHHO PEKOMEHIYeTCs HCIOJIb30BaTh Y4eOHYIO
JUTEPATYPY, € MOAPOOHO Pa30OpaHHBIMH pELICHHSAMH 3a1ad. K TaKHM MOXKHO OTHECTH CJICYIOIIHe
W3JIaHUS:
1. . OcHoBbl nporpamMmmupoBanus: yuebHoe nocooue / O. B. Brnacosa, H. I1. ®enotosa, O. I1.
Sxumosa; Spoci. roc. ya-T uMm. I1. I'. Jlemunosa. - Apocnasis: SApl'Y, 2019. — 83
2. OcHOBBI IporpaMMupoBanus: yueoHoe nocobue / O. B. Biacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spoci. roc. ya-T uMm. I1. I'. Jlemunosa. - AApocnasins: SApl'Y, 2021. — 72
3. SIpocnaBckue onuMMHasl o nHpopMaTrke : cOopHUK 3a1a4 ¢ pemenusimu / C. I'. Bomaenkos, 1.
A. Kopuunos, 0. A. benos, H. JI. Jamnun, B. A. Hukynun, H. U. 3aBoguukosa, M., BMHOM.
Jlaboparopwus 3nanmii, 2010, 405¢

HpOBepKy peI_I_IeHI/Iﬁ 3a1a4 11o pa3quH01"4 TEMATHUKE MOYXHO BBIIIOJHATH Ha CICHHUAJIU3UPOBAHHBIX
miatopmax:

1. https://informatics.msk.ru/

2. https://codeforces.com/
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PexoMeHnayeTcst TOTOTHATEIHHO MPOCITYIIaTh OecIIaTHBIE 00yJaromme Kypchl 1Mo s3biky C++ Ha
mwiatdopme Stepik
https://stepik.org/catalog/search?free=true

Taxoke ans moxbopa ydeOHOM IUTEpaTypbl PEKOMEHAYETCS HCIONb30BaTh IIUPOKHH CHEKTP
MHTEPHET-PECypPCOB, YKa3aHHBIX B pasjese 8
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