MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa koMnproTepHOI 6€30MaCHOCTH U MaTEMaTHYECKHX METO/I0B 00paboTKH HH(OpMaIiu

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hecrepos I1.H.
21 mas 2024 1.

Pabouas nporpaMMa qUCHMILINHBI

OcCHOBBI IPOrpaMMHUPOBAHUS

Hanpasnenue noaroToBku (crennaibHOCTH)
01.03.02 IlpukmnanHas maremMaTrka U1 nHGOpPMaTHKA

Hamnpasnennocts (poduis)
«[IpuknagHOE MPOrpaMMHPOBaHUE ¥ UH(GOPMAIIMOHHBIE TEXHOJIOTHUIY

dopma 00ydeHHsI OUHAs

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3aceJaHuU Kadeapsl MaTeMaTH4ecKoro (akynbrera
ot 26 ampens 2024 r., nporokoa Ne 8 npotokos Ne 9 ot 3 mas 2024 1.

Spocnasnb



1. [lesiu OCBOEHUSA AW CHUNIUHBI

Juctunnuaa "OcCHOBBI TporpaMMupoBaHus”" HaleJIeHa Ha MOJTOTOBKY CTYIEHTOB K
NEeSTeNIbHOCTH, CBSI3aHHOW ¢ pa3pabOTKOM mporpaMMHOro obOecreyeHus sl pelieHus
npo(eCCHOHANBHBIX 33Ja4, W, SBISETCS OJHUM W3 OCHOBHBIX MPEIMETOB, CIIOCOOCTBYIOIIHUX
Pa3BUTHIO AJITOPUTMUYECKON KYJIbTYPbl M KOMIIBIOTEPHOM IPaMOTHOCTHU CTYJICHTOB.

Kypc cmocobctByer ¢dopMupoBanuio (QyHIAMEHTAIbHOW 0a3bl, HEOOXOIUMOH ISt
YCIIEITHOTO OCBOEHHUA KaK 001enpoecCHOHaIbHBIX, TaK U CHENUANbHBIX AUCLUUIUINH, U3yUYeHUE
KOTOPBIX CBSI3aHO C CO3JaHUEM MH(GOPMAIIMOHHBIX CHCTEM ISl Pa3JIMYHBIX MIPEIMETHBIX 00JIacTel,
UX aHaJIN30M, BHEPEHUEM U COIPOBOKICHUEM.

Ilenvro uszyuenus NaHHOW TUCUUILUIUHBI SIBISETCS O3HAKOMJICGHHUE CTYACHTOB C IOHATHEM
aIropuT™Ma, CHocobamMM U CpeICTBaMU HUX MPEACTaBICHUS, pPa3IMYHBIMH HapagurMaMu
NpPOrpaMMHUPOBAaHUS, KJIACCU(UKANMEW W  OBONIONUEH  S3BIKOB  IPOTPaMMHUPOBAHUSA, H
COBPEMEHHBIMH TEHICHIMSIMH WX Pa3BUTUS, a TaKXKe JETalbHOE HU3Y4YEHHE OJHOrO U3 S3BIKOB
BBICOKOTO YpOBHS (s13bIK C++).

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIi POrpaMMbl

JlaHHas AMCUUIUINHA OTHOCUTCS K 00s13aTesIbHON yacTu 00pa3oBaTesbHON Mporpammsl. Jlis
YCIICIIHOTO YCBOCHUS JAHHOH AUCIUTILTMHBI HEOOX0ANMO, YTOOBI CTY/ICHT OBJIA/IE] TAK)KE 3HAHUSIMH,
YMEHUSIMH M HaBbIKAMH, KOTOpble (HOPMUPYIOTCA B IpOLECCE M3YyYEHUS JUCLMIUINH:
«MaremaTnueckuil aHamu3», «Anredpa u reomeTpus», «JluckperHas MaTemaThka» - 3HATh
OCHOBHBIC TMOHATHS U METOAbl MaTeMaTHMYECKOI0 aHallu3a, ajlreOpbl, FTEOMETPUH; YMETh peIlaTh
3amaud  Teopud TmpenenoB (GyHKIuMHA, audQepeHIupoBaHUs, HHTETPHUPOBAHUS M  PA3IOKCHUS
GyHKUMH B psabl; BIAAETh HaBbIKAMHU HCIOJIB30BAHMS CTaHJIAPTHBIX METONOB M MoOJelnei
MaTEeMaTUYECKOI0 aHaJIM3a U UX IPUMEHEHUs K PELICHUIO MPUKIAIHBIX 3a/1ad. 3HAHUS U HaBbIKHU,
IIOJIyYEHHBIE TPU M3YyYEHUM JUCUMIUIMHBL "OCHOBBI NPOrpaMMHUpPOBaHUsA", HCIOIb3YKOTCS
YUYAIIUMUCS TPU U3YYEHHUH MOCIEAYIOMUX 00ImenpopecCHOHATbHBIX U CIEIHATbHBIX TUCIUILTHH
KOMITBIOTEPHOI'0 IMKJA, B YAaCTHOCTU JuciMIUIMH “UHpopmaTuka”, "lIpakTUKyM 1Mo OOBEKTHO-
OpUEHTUPOBAHHOMY IporpaMMupoBaHuio”, "S3bIKM M MeTOABl NPOrpaMMHUpPOBaHUA", a TaK¥ke
"ApxuTekTypa KOMIBIOTEpOB" M “OmnepallMOHHBIE CUCTEMBI . 3HAHUS W NPAKTHUYECKUE HABBIKH,
MOJIyUYEHHBIE B PE3yJbTaTe OCBOCHHUS IUCLMIUIMHBI, UCIOJIB3YIOTCS CTYAEHTaMU IpU pa3paboTke
KYpPCOBBIX U IUIUIOMHBIX pa0boT, B HAy4YHO-UCCIIE0BATENbCKOM padoTe.

3. llnanupyemblie pe3yJbTaThl 00y4eHHs MO AUCHHUILINHE, COOTHECEHHbIE ¢ MIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHHA 00Pa30BaTEJIbHOM IPOrPaMMBbI

IIponiecc u3ydeHus MUCLMILIMHBI HAIpaBjiIeH Ha (JOPMUPOBAHUE CIIEAYIOUIMX KOMIETSHIUI
B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npuodpeTtenus cieayomux 3HaH!i, yMEeHH, HaBBIKOB U
(unu) ombITa ACSITENEHOCTHU:

dopMmupyemasi NHaukaTop 10CTHKEHUSA Ilepeuyennb

KOMMNeTeHI s KOMIIeTeHIIN U MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHust
(ko n popmyIMpoBKa) (ko u popmyIMpOBKa)
OoumenpodgeccuoHaJbHble KOMIETEHIIUN
OIIK-5 H-OIIK-5.1 3HaTh:
Criocoben 3HaeT OCHOBBI — 0o011Me MPUHIIMIIBI TOCTPOCHUS U
pa3pabaTsiBaTh MIPOrpaMMUPOBAHUS, OIUH WCIIOJIb30BaHMS COBPEMEHHBIX SI3bIKOB
ANTOPUTMEI U WJIH HECKOJIBKO SI3BIKOB MPOrPaMMHUPOBAHUS BEICOKOT'O YPOBHS;
KOMITBIOTEPHBIE MIPOrpaMMHUPOBaHUS — 0a30BBIE CTPYKTYPHI TAHHBIX.




nporpaMmbl, IPUTrOAHBIC
IJIA IPaKTUYCCKOIo
MPUMCHCHUSA

— OCHOBBI [TIPOrPaMMUPOBAHUS HA S3bIKE
C++;
— IPUHIUIBI Pa3pa00TKU POTPaMM H
OTAENbHBIX MPOrPAMMHBIX MOJYJIEH.

— IPHUHITUTBI IPOTIEIYPHOTO U 00BEKTHO-
OPUEHTHPOBAHHOIO MPOrPAMMHUPOBAHUS
Baanernb:

— HaBbIKaMH QJITOPUTMUYECKOTO MBILLICHHUS.
— METOJIUKaMU COBPEMEHHOUW TEXHOJIOTUHN
MIPOrPaMMUPOBAHHS.

H-OIIK-5.2

Ywmeer pazpabaTeiBaTh
ANTOPUTMBI M KOMIIBIOTEPHBIC
MPOrPaMMBbI

JUTSI TIPAKTUYECKOTO
MPUMEHEHUS

3HaTh:

— CPEACTBA ONMCAHMS AJITOPUTMOB;

— pa3iau4HbIe apagurMbl
MPOTPaMMHUPOBAHHSI.

YMmerb:

— (¢opMann30BaTh [IOCTABICHHYIO 3a/1a41y;
— COCTaBIISITh IPOTPaMMBbI Ha SI3bIKE
ImporpaMMHupOBaHs BEICOKOI'O YPOBHSA JJIA
peLeHNs BEIYUCIUTENbHBIX 3a0a4 U 3a1a4
00paboTku nHPOpPMALIHN;

— IPOBOJIUTH OLIEHKY CIOXKHOCTH
AITOPUTMOB;

— TOJIb30BaThCS HHCTPYMEHTAIbHBIMU
cpeacTBaMU ISl pa3pabOTKU MPUKITATHBIX
MPUWIOKEHUM.

- TECTUPOBATh U OTJIAKUBATh IPOrPAMMBI;

H-OIIK-5.3

Nmeer nmpakTuyeckuit
OTIBIT pa3pabOTKH
AITOPUTMOB U
KOMITBIOTEPHBIX IIPOTpamMM
JUTSI IPAKTUYECKOTO
PUMEHEHUS

3Harth:

— COBPEMEHHBIE TEXHOJIOTHH
MPOTrPaMMHUPOBAHHS

Ymerb:

— paboTaTh C COBPEMEHHBIMU CUCTEMaMHU
MPOrpaMMHUPOBaHU, BKIIIOYasi O0BEKTHO-
OpPUCHTUPOBAHHBIC;

— ohOopMIIATE MPOTPAMMHYIO JIOKYMEHTAIHIO
— OILICHWBAaTh Ka4eCTBO TOTOBOTO
MPOTrPaMMHOTO MPOJIYKTa

Baaners HaBbIKAMM:

— pa3paboTKH aIrOPUTMOB PELICHUS
THUTOBBIX MPO(ECCHOHATBHBIX 3a]1a4;

— HCMOJIb30BaHUS MHCTPYMEHTATBHBIX
CPEJICTB JIJIsl CO3JIaHUs, OTJIAJAKH
TECTUPOBAHUS MPOrPaMM U OTACIbHBIX
MoyIei, OnOInoTeK;

— paboThI ¢ HAYYHO-TEXHIUUYECKON
JIUTEPATYPOU U TEXHUUECKON
JIOKYMEHTAIMe! 1o

MPOrPaMMHOMY 00ECTICYCHHIO.

4. O0beM, CTPYKTYpPA U cojiep:KaHue U CHUIIHHBI

OO0mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 5 3aueTHRIX equHuIl, 180 akaa. Jacos.




Ne Tembl (pa3aeinbl) Buabl yueOHbBIX 3aHSITHIA, @DopMBbI TEKYILIETO
n/n AUCHUTLIMHBI, BKJIIOYAs] CAMOCTOSITEIbHYIO KOHTPOJISI yCIIeBaeMOCTH
HX coJep:KaHue padoTy CTy1eHTOB,
H X TPYAOEMKOCTh Dopma NPOMEKYTOYHOM
(B akaileMHUYeCKHX Yacax) arrecTaluu
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BBoanast nexkmus.

1 |ANropuTMbl U BX 1 2
MIpEACTaBICHHE
SI3bIKM IPOrpaMMUPOBAHHUSL.

2 |TpaHCcHsIWs U BHIIOJTHEHNE 1 2 1
porpaMm
Baenenue B 361k C++.

3 |CrpykTypa nporpaMmsl, 1 2 1
OCHOBHBIC THIIBI TAHHBIX.

Oneparuu, BEIpaXeHHS U

4 1 2 1
orepaTops! B si3bike CH++.

5 IIpocreiine cpeacTsa BBOJA 1 1 1
Y BBIBOJIA.

6 Br16op BapuaHTOB B SI3bIKE 1 1 2 Konrect Ne 1
C++. VcnoBus ¥ UKIBI

Kontponbnas padora Ne 1

7 [IporpammupoBanue 1 5 5 5 Konrect Ne 2

IUKITUYECKUX TIPOIIECCOB. Hukier n
MOCJIETIOBATEIHHOCTH
VYkaszarenu. PaboTa ¢

8 TUHAMHYECKON ITaMATBIO. 1 5 5 Konrtect Ne 3
ApudmeTnka ykazareneu. Maccussl. JINHEWHBIN TOUCK
CchUIKH.

Kontect Ne 4
OnHOMEpHEBIE MAaCCHUBHI:
Maccussl. CopTupoBKa

9 |cTarnueckue, fuHamuueckue.| 1 6 8

N Kontect Ne 5
Konreiinep vector(STL) .
bunapHsbIil nonuck
DYHKITUH, CTIOCOOBI
YHIIUH, Kontect Ne 6
10 |nepenauu mapameTpoB. 1 2 2
Maccussl. PazHoe
Ykazarenb Ha QYHKIIHIO.
CuMBoIbHAS HHPOPMAITHSL.

11 Crioco0bI IpeIcTaBIEeHUS 1 4 4 Konrect Ne 7
cTpok. DyHKIUU 00paboTKU Paz6op cTpok
CTPOK.

12 CpencTBa NOTOKOBOT'O BBOJA 1 5 4 Konrect Ne 8
¥ BeIBOAA. Daiiibl. MaccuBsl CTpOK

Konrposbhas padora Ne 2
Kontect Ne 9
MHoroMepHbI€ MaCCHUBBI.
13 Cr10coBbI e LCTABNCHIS 1 4 2 8 JByMepHbBIE MACCUBBI
peat ’ Kontect Ne 10
JByMepHBbIE MaCCUBBI
Hroro 3a 1 cemecTp 32 4 36




Hcnons3oBanue CTPyKTYyp
14 |18 onpesienenus 2 5 1 1
TOJIb30BaTEIBCKUX THITIOB
JTAHHBIX.
HcnonszoBanue OnbmuoTexkn KonTect Ne 11
15 2 2 1 6
OpenGL. I'eoMeTpryecKue 3a1aun
16 |’KaaHbIe alTOPUTMBI. 2 2 6 Konreer Ne 12
JKanHble aropuT™MBI
dvnHamuyeckoe Konreer No 13
17 2 4 6 Jnnamuueckoe
MPOrpaMMHUPOBAHUE.
MPOrPaMMHUPOBAHUEC
Junamudeckue CTpyKTypbl KonTtect Ne 14
18 |manubIxX. Peamuzanus va 6aze | 2 | 10 1 8 Creku, ouepeau, 1epeBbs
MAacCHBa W CITHCKA. KontponbHas padora Ne 3
OCHOBEL O6LEKTHO- Konrect Ne 15
19 HOBBI OUBEKTH 2 |10 1 8 Kontponbnas padota Ne 4
OPUEHTHPOBAHHOTO TIOAX0/1A. OOII
20 Craruueckue u 2 5 1
IUHAMHUYECKHE OMOINOTEKH.
2 | 05 [335 |pk3amen
HToro 3a 2 cemectp 32 6 | 051695
HUTOI'O 64 10 | 0,5 |105,5

Conep:xaHue pa3iesioB JUCHUTLIHHBI:

Tema 1. BBognas nekuus. AJIropuTMbl H UX IIPEACTABICHHE

3anaun Kypca u nopsiiok ero uzydenus. llonarue anropurma. CylmHOCTb alropuTMU3ALNN
BBIUMCJIMTEIBHBIX IIpOLECCOB. JlaHHbIE U anropuTMHUYecKuil npouecc. [IpeacraBnenue anropurMos.
Mamwnna Teropunra.

Tema 2. SI3pIkn nporpaMMupoBanusi. TpaHC/IsIIUA U BbINOJHEHUE ITPOTPAMM.

[TonsaTue s3p1Ka mporpammupoBanusi. Knaccuukarus s361K0B, HCTOpUs pa3padoTku. O0mas
XapakTepucTHKa si3blka mporpammupoBanust C ++. [Ipouecc 06paboTKH MporpaMm Ha KOMITBIOTEPE.
WNuTtepnperanus u kommwsinus. [Iponece otimanku.

Tema 3. BBegenne B sisbik C++. CTpyKTypa nporpaMmbl, OCHOBHbIE THIIbI JAHHBIX.

Beenenue B s13p1x C++. [Ipumep npoctoii nporpammsl Ha C. CTpyKTypa IpocToil IporpaMMBl.
Andasur sa3sika C++, uaeHtudukaropsl. VMcnonb3oBanue komMeHTapueB. JlanHbie B si3pike CH++.
[lepemenHble U KOHCTaHThl. OCHOBHBIE THIIBI JaHHBIX, UX pPa3Mep, MAIIMHHOE MpeJCTaBJICHUE.
Onepanus sizeof.

Tema 4. Onepauuu, BoIpaskeHus U onepaTopsl B s3bike C++.

OcHoBHbIE apupMeTHYECKHE ONepalu, MOPsJIOK UX BbINOIHEHUs. Onepanuu ++ 1 --.

[IpeoOpazoBanne THMNOB, omnepainus mnpuBeneHus. I[loOuToBeie omnepanuu. Onepaiuw,
BBIpaXXEHMS U oniepaTopsl B A3blke C++. CocTaBHOM omnepaTop.

Tema S. IIpocreiiune cpeacTBa BBOAA U BBIBO/A.

[Mpocreiime cpencTBa BBOAA-BbIBOAA. IloToku Cin, cout. buGmuoreka iomanip s
(GhopMaTHPOBAHHOTO BBHIBOJIA.

Tema 6. Bo10op BapuaHTOB B si3bike C++.

Br160p BapuanToB. Oniepartop if B mosiHOM U cokpaiieHHON hopme. BioxxeHHble ycoBHBIE

oneparopsl. Onepauun otHoueHus. [lonsarue "ucruna" B sa3pike CH++. Jlormyeckuid TUI
naHHbIX. Jlornyeckue onepari. MHOXeCTBEHHBIHN BbIOOp: onepaTopsl switch u break. TepHapHbIit
YCIIOBHBIN omepaTop ?:.

Tema 7. IIporpaMmmMupoBaHHe HUKJIMYECKUX MPOLIECCOB.

[TporpammupoBaHKe HUKIHYECKHUX MporieccoB. Oneparops ko While, for, do.



KitoueBnie cinoBa break, continue. Onepanust 3amsrtas. BioxeHHble UKIBL. Beruncienue
byHKIMM 3aJaHHOM OeCKOHEYHBIM psioM. Haxoxkaenwe KOpHS (YHKIHMM Ha OTpPE3Ke.
TalGynupoBanue GyHKINH.

Tema 8. Ykazarenu. PaGora ¢ nuHamMuyeckoil mamMsitbio. Apumeruka ykasarteJieii.
Ccpuiku.

Crpykrypa namsatu. Ctek, kyda. OyHKIMHM AUHAMUYECKOTO PacIipeie]ICHHs U OCBOOOKICHUS
namatu. Haxoxnenue ajipeca nepeMeHHou: onepanus &. I[lepBoe 3HaKOMCTBO ¢ ykazatensiMu. THUIIbI
ykazatenei. Onucanne ykasaresneil. Apudmeruka ykazareneid. Omneparus KOCBEHHOU ajpecamuu *.
Omnepatopsl new u delete.

Tema 9. OnHOMepHBIE MACCHBBI: cTaTHYeCKHe, THHaMu4Yeckue. Konreiinep vector(STL)

Cratuueckue MaccuBbl. Vcrosb3oBaHue ykazaTened i pabOTbl ¢ MacCMBaMU. 3ajauu
00paboOTKH 3JIEMEHTOB MacCHBa: BBOJI, BBIBOJ, JIMHEHHBINA MMOUCK, COPTUPOBKA, OMHAPHBINA MOMCK.
Hcnonp30BaHue AaTYMKa MCEBJOCTYYalHBIX YHCEN Uil (POPMHPOBAHUS MACCHBA. TPYHOEMKOCTb.
KonTteiinep Vector kak AMHAMUYECKUN MacCHUB, METObI PAOOTHI.

Tema 10. @®yHkuum, cnocodsl nepeaavn napaMeTpos. YKa3zareslb Ha PyHKIMIO.

Oynkiuu B sa3pike CH++. OObsiBieHHe W onpenencHue. DopManbHble U (HaKTHUSCKUE
napametpsl. CriocoObl nepeadu napameTpoB. Bo3Bpamienue 3uadenus ynkuueit. Omneparop return.
JlokanbHble mnepeMeHHble (yHkuuu. Vcmonp3oBaHWe yKaszaTelneil W CChUIOK Ui Tepenadyu
napaMeTpoB Mexay GYHKIMSIMHA. MeXaHuW3M BbI30Ba (YHKIUHM, MOHATHE cTeka. CTpykrypa
MPOrpaMMBbI, COCTOSIIIEH U3 HECKONbKHX (GyHKIMH. Pekypcus, ee ucronb3oBaHue. YKa3arenu Ha
¢ynkuuu. Ilepenavya ykasareneir Ha (yHKUIMIO B KadecTBe mapamerpoB. LlabmoHbl QyHKIUI.
AprymenTsl GyHKIUU main().

Tema 11. CumBosabHasa uH@opmanus. Cnocodbl npeacraBieHus cTPOK. DyHKUMHU
00padoTKM CTPOK.

Tun pganneix char. KoxupoBounsie TaOmuiel. DyHKIMH OubOIHOTEKH cCtype ms
Kareropusanuu U mpeoOpa3zoBaHus CUMBOJIOB. CHocoObl TMpEACTaBICHHS CTPOK B  SA3BIKAX
nporpammupoBanus. Ctpoku B ctuiie C. Bubnuorek CString muist paboThl ¢ HyJIb-TEPMUHUPOBAHHBIMH
crpokamu. Kiracc String u MeToipl paboThl ¢ HUM.

Tema 12. CpencTBa IoTOKOBOIro BBOJa 1 BbIBOAAa. DailJibl.

TekcroBbie u aBouunbie (aiinel. [Totoku fstream, ifstream u ofstream. ITopsimok paGoTs ¢
(aitnoBbIMH TOTOKaMH, 00pabOTKa OIINOOK.

Tema 13. MHoromepubie MaccuBbl. Crioco0bI peICTABICHUS.

MaccuBsl ¥ yKazaTenu. YKa3aTelld Ha yKa3zaTelu U MHOroMepHble MaccuBbl. DyHKIUU U
MHOIOMEpHbIE MacCcuBbl. MaccuBBI yka3zareneil. BekTop BeKTOpoB.

Tema 14. Hcnoab3oBaHue CTPYKTYP IS ONpelejeHHs] IO0Jb30BaTe]bCKMX THIIOB
JAAHHBIX.

CTpyKTypbl, UX ONHMCAaHUE, MHULIMAIU3aus, TOCTYI K 3JIeMeHTaM. Biio)keHHbIe CTPYKTYPBHI.

VYka3zarenu Ha CTPYKTYpBI, X ONIMCAHUE U UCIIOJIb30BAHUE.

Tema 15. Ucnosb3oBanue 6udanorexu OpenGL.

OtkpeiTass Oubnuoreka OpenGL, 6a3oBbie Bo3moxHOCTH. [lomkmtoueHue OHOTMOTEKH,
paboTa c 1BETOM, OCHOBHbIE TIpaduueckue NpUMUTUBBL. OCHOBHBIE IArd JUIsl MOCTPOECHMS
MUHUMAaNbHON Tiporpammbl. OO6paboTka coObITHIT TaliMepa, KIIaBUATYPhl U MBIIITH. AHUMAIIHS.

Tema 16. ’Kagnble aJiropuT™MBbl.

[lonsaTHe XamHOTO alaropuT™Ma, MNPUMEHUMOCTb, IOHATHE HAAEKHOIO IIara. 3ajayu:
MOKPBITHE TOYEK OTpe3KaMHu, 3ajaya O BbIOOpE 3asiBOK, 3a/1a4a O HEMpPEepbIBHOM prok3ake. CikaTue
JaHHBIX, AropuT™ Xaddmana. Ouepeap ¢ IPUOPUTETAMH, MUH-, Makc-Kyun. Kiracc priority_queue
B STL.

Tema 17. [InnaMmuveckoe nporpaMMupoBaHue.

Hucxonsmiee, Bocxonsdiiee JUHaAMHYECKOoe MporpamMmupoBaHue. OgHOMepHas TUHAMHKA:
HauOoJIbIIIas BO3pacTalolias IOANOCIEI0BaTeIbHOCTb, BOCCTAHOBIEHUE pelleHus. J[BymepHas
JUHAMHKa: PacCTOSHUE PEJAaKTUPOBAHMS, B3BEIICHHOE DPACCTOSIHHE peAaKTUPOBaHHUA. 3ajadya o



pIOK3aKe C MOBTOPEHUSMU, PIOK3aK Oe3 moBTopeHuil. Haxoxaenue uncia coueranuii. JluHaMuka mo
npoduro.

Tema 18. [IunaMmuyeckue CTPYKTYPbI 1aHHBIX. Peann3anus Ha 6a3e MaccHBa M CIUCKA.

OpHoHamnpaBlieHHBIE, ABYHAIIPABICHHBIC, IUKINYECKUE CIIUCKH, OMHAPHBIE JIEPEBbSL.

DddexTuBHAs paboTa ¢ TAMATHIO IPH PeATU3AlNUN JUHAMUYECKUX CTPYKTYP JaHHBIX.

Munumuzanus (QparMeHTalud JUHAMHYECKH pacmpenenseMond naMatd. OIHOCBS3HBIN,
JIBYCBSI3HBIH JINHEHHBIC CITUCKHU, CTEK, OYepe/lb, OUepeb C IPUOPUTETAMH, JICK, OMHAPHBIC JCPEBbS,
JepeBbs moucka, AVL-nepeBbs, 1epeBbs 0011ero BUaA.

Tema 19. OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOIO MOIX0/1A.

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPaMMHUPOBAHHUE: pealu3alus B SI3bIKE WHKAICYJISALHUU.
[Tonsitme kmacca, o0bekTa. KoHcTpykTOphl. JlecTpykTopbl. Onucanue CBOETro Kiacca W CO3JaHue
o0bekToB. Jlpy3bs kiacca. Ponb cioBa static. Meroas! kinacca. Moaudukarops! goctyna. Bei3os
METO/IOB Y 3K3eMIUIsIpoB. [lepeonpenenenue MeTo10B Kiiacca.

Tema 20. CtaTnueckue ¥ JMHAMHIYECKUE OMOJIHOTEKH.

[pemponeccop si3bika C++. lupextuna #define. MakpoornpeneneHus ¢ napameTpamu, ux

orinune ot ¢yukuuid. JupektuBa #include. 3aronoBounsie (aiinbl. Jupektussr #undef,
#ifdef #ifndef, #if, #else, #endif. TlonsiTve yca0BHOM KOMIWIALIMU. BHOIMOTEKH IHHAMHYECKOU
komrnoHoBku (DLL), cratmueckue Oubmuorexu, ympamisemble cOopku. [Ipumepsr paspaboTku
CTaTHYECKOH M TUHAMUYECKOW Onbmmorek. SIBHas 3arpy3ka JTMHAMUYECKOW OMOIIMOTEKH.

5. O6pa3oBaTejibHbIE TEXHOJOTHMH, B TOM YHCJE TEXHOJOTHH IEKTPOHHOTO OOy4YeHHs] W
JAUCTAHIMOHHBbIE 00pa3oBaTejbHbIE TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AHCIIHIIHHE

B nporecce 00ydueHus: UCTIONB3YIOTCS Clelyrolue 00pa3oBaTeIbHbIE TEXHOJIOTUU:

BroaHas Jeknus — JaeT nepBoe LeI0CTHOE MPEACTABICHUE O NUCLUILINHE U OPUEHTUPYET
CTYZICHTa B CHCTEME M3y4YeHMs NaHHON AUCHUIUIUHBI. CTYAEHTHl 3HAKOMSATCS C Ha3HAa4eHUEM U
3aa4aMi Kypca, €ro poJibl0 U MECTOM B CHCTEME YYE€OHBIX IUCIHILIMH U B CHCTEME TIOATOTOBKHU B
nenoMm. Jlaetcst kpaTkuil 0030p Kypca, UCTOpHsS Pa3BUTHUS HAYKU U MPAKTHKH, JOCTHXKEHHS B ATOM
cdepe, UMEHa M3BECTHBIX YUYEHBIX, M3J1araloTcsl MEepPCIEKTUBHBIE HAIllpaBieHUs HucciaenoBaHuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJMYECKHE U OpraHU3alMOHHbIE 0COOEHHOCTH Pa0OThHl B pAMKax
JTAHHOW TMCLUIUIMHBL, @ TAK)KE JAE€TCS aHAJIU3 PEKOMEHyeMOl y4eOHO-METOANUECKOM TUTEPaTypHl.

AKafeMH4ecKas JeKIH ¢ JJIeMeHTaMU JeKINU-0eceqbl — [T0CIIE0BATEIbHOE U3JI0KEHHUE
MaTepHala, OCYIIECTBIIIEMOE MPEUMYLIECTBEHHO B BHJIE€ MOHOJOIa IpenojaBareis. JJIEeMEHTHI
JeKIMU-0ece bl 00ecTIedrBalOT KOHTAKT MPETo1aBaTelis ¢ ayAUTOPUEH, YTO MO3BOJISIET NPUBJIEKATh
BHUMAaHHE CTY/ICHTOB K HanOoJiee Ba)KHBIM TeMaM JIMCIUITINHEI, aKTHBHO BOBJIEKATh UX B YUCOHBIH
npolecc, KOHTPOJIMPOBATh TEMIT U3JIOKEHHUsSI Y4eOHOrOo MaTepuallia B 3aBUCUMOCTH OT YPOBHS €ro
BOCTIPHSITHS.

Koncyabrauum — BHJ Yy4eOHBIX 3aHATHH, SBISIOMMICT OAHOM U3 (GOPM KOHTPOISA
CaMOCTOSTENIbHON paboThI CTyJeHTOB. Ha KOHCYJIbTanMsAX 110 IPOChOE CTYJEHTOB PACCMaTPUBAOTCS
HaunOoJiee CI0KHbIE MOMEHTBI IPU OCBOCHUH MaTepHajia JUCIUIUIMHBI, IpenojaBaTeib OTBEUaeT Ha
BOIPOCHI CTYJI€HTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PabOTHI.

KonTecT - copeBHOBaHUE O MPOrPaMMHUPOBAHHUIO, IIPU KOTOPOM YYACTHHKH OTHPABIISIOT
KOJ C pellIeHNEeM JaHHBIX 3a/1a4 Ha CalT, MpeIHa3HauYeHHBIN U1 UX aTEMaTHYeCKOr0 TECTUPOBAHMUS.

6. IlepeyeHb JIMUEH3MOHHOTO M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIL3YeMOI0 INPH OCYHIECTBJIEHHHM 00pa30BaTeIbHOIO Ipouecca Mo
AUCHUIINHE

B mponecce OCYIMCCTBIICHUA 06pa3OBaTCJIBHOFO mnmponecca no JUCHUINIMHE UCTIOJIb3YOTCA:



st (OPMUPOBAHUS MATEPUATOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TPOBEICHUS
MIPOMEXKYTOUYHOM aTTeCTAIMH, VI HOPMHPOBAHUSI METOAMUCCKAX MATEPUAIIOB TI0 JTUCITUILINHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(PeCCHOHAIBHBIX ©0a3 [JaHHBIX M HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUN 00Pa30BaTeILHOI0 Mpolecca mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B npouiecce ocyiiecTBiaeHUs 00pa30BaTEIBLHOrO MPOLEcca 0 AUCUUIIIINHE UCIIONIb3YIOTCS:

- ABromatusupoBaHHasg OubnuoreuHo-uHdopmarmonHas cucreMa «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DiekTpoHHO-0nbInoTeunas cucrema «fOpaiit» https://urait.ru

- DnekTpoHHO-0nOMoTedHas cucrema «Jlanby http://e.lanbook.com/

- DnekTpoHHO-O0ubMHoTeuHas cuctema «Koncynptant CTyaeHTay:
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOI1 M 1ONOJIHUTEIbHON Y4eOHON JTUTEPaTyPHhI, pecypcoB HH(POPMAIIHOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «/HTepHeT» (IpM HEOOXOAUMOCTH), PEKOMEHAYEMbIX [IJIfl
OCBOEHMS TUCIUIIHHBI

a) OCHOBHAasI JIMTepaTrypa
1. O. B. Bnacosa, H. 1. ®enorona, O. I1. SlkumoBa OCHOBBI IPOrpaMMUPOBAHHS: ydeOHOE
nocodwue - Spocnaens: Apl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
2. Konoga, E. A. Anroputmsl u niporpammsl. SI3sik C++ : yueOHOE mocobue ajsi By30B —
Cankr-IlerepOypr: Jlans, 2021. https://reader.lanbook.com/book/176900

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. M. B. Ornesa, E. B. Kynpuna [IporpammupoBanue Ha si3pike C++: npakTHYeCKUi Kypc:
yaeOHoe mocodue it By30B — Mocksa: M3narensctBo FOpaiit, 2022.
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984
2. B. B. Tlog6ensckuit, C. C. ®omun Kypc nporpammupoBanus Ha si3bike Cu : yueOHUK, M.,
JMK Ilpecc, 2018.
3. Crpayctpym, b. f3bix nporpammupoBanus C++ st npogeccuonanos / Ctpaycrpyn b. -
MockBa : Haumonanenbiii OtkpeiTeiii  YHuBepcurer "MHTYUT", 2016. - Teker
anexktpouusid  //  OBC  "Koucymprant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/intuit_418.html
4. KysmuzoB JI. P. OcHOBBI mporpaMMupoBaHus: yueOHoe nocodue ajs By30B — Mocksa:
W3narensctBo FOpaiit, 2022. https://urait.ru/viewer/osnovy-programmirovaniya-493460
5. Jladope P. O6bexTHO-OpHeHTHpOBaHHOE TTporpammupoBanue B C++.- CII0.: [Turep, 2016.
6. Kuyr . UckycctBo mporpammupoBanus OBM. T.1, OcHoBHble anroputMel — M.: Mup,
1976.
7. Bupt H. Anroputms! u cTpykTypsl ganssix: Ilep. ¢ aari. - M.: Mup, 1989.

B) pecypchl cetu «MHTEpHET»
1. https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170

9. MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOX0oAUMAasi IS OCYIIECTBJIEHHs] 00Pa30BaTeJILHOIO
npouecca no AMCUMIVInHe


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/
http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
https://reader.lanbook.com/book/176900
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984
https://www.studentlibrary.ru/book/intuit_418.html
https://urait.ru/viewer/osnovy-programmirovaniya-493460
https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170

MarepuanbHO-TeXHHUECKass 0a3a, HEoOXoquMas Ui OCYLIECTBICHHS O0pa30BaTEIbHOIO
nporecca Mo JUCHUIUIMHE BKITIOYAeT B CBOM COCTAB CIEIUATbHBIC TOMEIICHHUS:

- yueOHbIe ayTUTOPHUHU JJISl IPOBEICHHS 3aHATUI JICKIIHOHHOTO THIIA

- yueOHbIE ayJUTOPUH IS IPOBEICHHS TPYNIIOBBIX U HHIMBUYaJIbHBIX KOHCYJIbTAIUH,

- yueOHbIC ayJUTOPUU JJIs TPOBEACHHUS TEKYIIET0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalluH;

- IOMEILEHHUS ISl CAMOCTOSITEIbHON paboThI;

- MOMEUICHHUS JJIsl XPAaHEHUS ¥ TPOPHIAKTUIECKOTO 00CTYKMBAHUS TEXHUUECKUX CPEJICTB

oOy4eHwUs.

[Tomemienuss A CaMOCTOSATENBHOW pPabOThl OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO MNOJKIIOYeHUS K cetn «MHTepHer» M obecredyeHneM nocTyna K
AIIEKTPOHHOM HH(popMaoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

Crapuuii npenogaBateinpb KadeIpbl KOMIBIOTEPHON O.B. Brnacosa
0€30I1aCHOCTH ¥ MaTEMAaTHUECKUX METO0B 00paboTK HHPOpMALIUU



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI NPOrPAMMHPOBAHUS»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. Tunosbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTepHUaJibl,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

Konumponvnas paboma Nel

1. Hamumure nporpaMMmy, KOTOpast BBOJUT ¢ KJIABUATypbl KOOPAUHATHI \ % ] ]
TOYKH Ha IUIOCKOCTH (X, y — JEHCTBUTENIbHBIE 4YHMCIA) U ONPEACIIeT K \)-—.\-3 = / —
IIPUHAJJIEKHOCTh TOUKH 3aIlITPUXOBAHHOW 00J1aCTH, BKJIIOYAsl €€ TPAaHUIIbL. !
2. Hazoém natypanbnoe unciao N (1000s < N < 777777g) cHacTIUBBIM,
€CIIM CyMMBI JIBYX MEpPBBIX W JBYX HOCIETHUX IU(PpP €ro BOCHBMEPHYHON AY /
3anucH paBHbl. Haliaure KoJIM4ecTBO TaKUX YHUCEIL. 1 y=2-x
Jlnis mpoBepku unciia paspadoTtaiite pynkuuo bool isHappy(int n); T N7
3. Hwxe 3ammcana mnporpamma. [lonydnB Ha Bxox umciio X, 9Ta
porpaMma MevyaTaeT JBa uucia, d ¥ b. YKaxuTe HauMEHbIIEEe U3 TaKuX 4HUcesl X, IPU BBOJE
KOTOPBIX QJITOPUTM TleyaTaeT cHadana 3, a morom 10.
int main()
{ int x, a, b;
cin >> x;
a=0;b=1;
while (x > 0)
{ a++;
b *=(x % 8);
X [=8;
cout << a <}< 7“<<b;
return 0;
¥
4. BBoautcst mocnenoBarenbHOCTh 1enbiX uncen (0 — KOHEIl MOCJeNOBaTeIbHOCTH), HAWTH
Pa3sHOCTh MEX/1y HAUMEHBIINM CPEJIU MOJI0KUTEIBbHBIX M HAaUOOJIBIINM CPEAN OTPUIATEIbHBIX.
5. JlaH 1iesmourcieHHbIN MaccuB 13 N 2JIEMEHTOB, HEOOX0IMMO HANTH KOJTMYECTBO DJIEMEHTOB B
TOM MacCHBe, JUIl KOTOPBIX MOCIeAHss IMdpa B MECTHAANATEPUIHOMN 3alIUCH U B BOCBMEPUYHOM
3alMcu OJUHAKOBas, M 3aMEHUTb BCE YETHbIE JJIEMEHThl MacCMBa Ha 3TO KOJIMYECTBO.
["apanTupyercs, 4yTo Takoil ’meMeHT ecTb. Hamummre mporpammy Juis pelieHus 3Toi 3amaun. B
KayecTBe pe3yjbTaTa MporpaMMa JOJKHa BBIBECTH M3MEHEHHBIM MacCHB, I10 OJJHOMY DJIEMEHTY B
cTpoke. Hanpumep, u1sl HCXOTHOTO MaccuBa U3 5 3JIEMEHTOB
2238142311
nporpaMma JoJpkHa BbiBecTd uncna 3 3 3 23 11, mo oJHOMY YHCITy B CTPOKE.
B nporpamme paspaboraiiTe (pyHKLHIO BBIYHUCISIOUIYIO XapaKTEPUCTHKY, (YHKIMIO HU3MEHEHHS
MaccuBa U (PYHKIUIO TIeYaTH MacCHBA.




Konmponsunaa paboma Ne2
1. O6paboTKa TByMEPHBIX MacCCHBOB
DNEMEHTBI UCXOTHOW MaTPHIIBI BBOJSTCS U3 TEKCTOBOTO (haiiina. Pe3yabTaTel BEIBOJUTH HA SKPaH U
B PE3YNBTUPYIOMINUNA TEKCTOBBIN (paitsi. MaTpHIly BBIBOIUTH J0 U MOCIE MPe0Opa3OBaHMA.
Ornpenenutb CyMMY U KOJUYECTBO IMOJIOKUTEIbHBIX YHCENl PACIOJOKEHHBIX BHE JUAaroHayen
MaTpulibl B(n,n). Eciiu HET MOJ0XKUTENbHBIX YHCEN, TO MOMEHSATh MECTaMH DJIEMEHTHI IJIaBHON U
11000YHOM uaroHane.

2. Ctpoku

Omnucarp dynkuuio Isldent(S) renoro Tuma, npoBepsIOIILYIO, ABISIETCS JH CTPOKA S JOMYCTHMBIM
uneHTupukaropom (Habop OykB u nndp, HaunHaOUMiics ¢ OykBbl). Ilpu yTBepAUTEIHEHOM OTBETE
Bo3Bpamaercs 0. Eciu S siBasieTcst mycToit cTpokoid, To Bo3Bpaiiaetcs (—1), eciii cTpoka HauMHAETCS
¢ uudpsl, To Bo3Bpamiaercs (—2). Ecnu S coaepKuT HEAOMyCTUMBIE CHMBOJIBI, TO BO3BPAIACTCs
HOMEp IEePBOr0 HEAOMYCTUMOro cuMBoja. [IpoBepuTh ¢ MOMOIIBbIO 3TOM (YHKIMH MATH JaHHBIX
CTpOK.

Konumponvnaa paboma Ne3

1. Mmuorowten P(X)=anX" + anaX"! +..+ aiXx + a ¢ uenbiMu KodQQUIMEHTAME MOXKHO
IpPE/ICTABUTL B BH/IC JHHEHHOIO OJHOCBS3HOTO CITHCKA, MpuyeM ecik ai=0, TO COOTBETCTBYOIICE
3BCHO HE BKJIIOYaTh B cmucok. Ompenenuts sormdeckyro ¢yukiuio bool Equal(list p, list q),
IPOBEPSIOIIKE HAa PABEHCTBO MHOTOUJICHBI P U (]

2. Jaubl HatypanbHbie N 1 K. 1o Kpyry BBIMKCHIBAIOT BCE HATypalibHbIC Yuciaa oT 1 jo N.
CHavyasa OTCYMTBHIBAIOT K -O€ YKCII0, HauyWHas C THEPBOrO, W YAAISIOT €ro. 3areM OT HEero
orcunthiBatoT K uncen u K -oe ymamsior, u T.1. [Iporiecc ocTaHaBIMBAETCs, KOraa OCTa&TCs OHO
yrcno. Tpedyercs HalTH 3TO YUCIO.

3anmava 6puta moctaBiena Mocudom dnasuem (Flavius Josephus) emé B 1 Beke (mmpaBia, B HECKOJIBKO
6outee y3koii popmyrpoBke: pu K =2).

Pemats 3Ty 337124y MOJeIMPOBaHUEM Ha 0a3e JTMHEHHOTO OJJHOCBS3HOTO CITHCKA.

Konumponvnas paboma No4

1. Hanucate ¢yHKIMIO, MOJCUMTHIBAIONIYIO KOJMYECTBO BEPIIMH B JepeBe paBHBIX K.
int CountVertex(Tree* Top, int K);
2. Beimonauts npeodpasosanue aepera.( void Transform (Tree* Top))

I[aH yKasaTeliib TOp Ha KOPCHBb HCIIYCTOI'O0 ACPCBA. I[J'ISI Ka)KI[OI\/'I BCPIIMHBI ICPCBA, I/IMCIOH_ICI\/'I JABEC
JOYCPHHUE BCPUIMHBI, IOMCHATh MECTAMU 3HAYCHUA JOUYCPHUX BCPIIHNH (T. €. 3HaueHUs UX IojeH
info).

Konmponvnaa paboma Ne5
JlaHo onpezeneHue Kiacca

class Matrica
{ private: int n,m; int ** arr;
public :
Matrica( int n, int m, int el); léce anemenmor pasnor el
Matrica( const Matrica &A);
Matrica & operator = (const Matrica &A);
~ Matrica();
friend ostream& operator << (ostream &in, const Matrica &A);
Matrica operator+ ( const Matrica &A);



int& GetElement(int i, int j);
b
Onpenenure Tena Jig  HEPEYUCIIEHHBIX  MeTojoB. [lpuBeaure npumep mOporpammsl,
JIEMOHCTPHUPYIOUTUH pabOTy ¢ 3TUM KJIACCOM.

2. Cnucok BONpocoB U (WJIH) 3aJaHU /I IPOBeIeHUs MPOMEKYTOUHOI aTTecTanuuu

1. Anroputm. CpoiictBa. CriocoObI 3anucu.

2. Mammna Trropunra. [Ipumepsi.

3. ApXHUTEKTYypa KOMIIBIOTEpA.

4, CrtpykTypa nporpaMMsl. 3arojioBo4HbIe (aiiiel, (aitiel peanusanuu. [Ipenporeccop.

S. [Tonstue nepemenHoi. Tumnbl nanHbBIX. O0nacTH BUAUMOCTU. Bpems xu3Hu.

6. Apudmernueckue, soruueckue onepanuu. [Ipuopurer.

7. [ToGuToBBIe onepanuu. Onepanuu cIBUTA.

8. Apudmernka ykazareneid. CBs3b MEXIy yKka3zarelssMu U MaccuBamMu. Ccbutku. [Tpumepsr.
9. [ToTokoBbIit BBOA-BBIBOJ (10Stream). Mcronb3oBanue MaHUITYISITOPOB. [IprmMepsl.

10.  VYcrosuslit oneparop. Oneparop Beibopa. [Ipumepsr.

11. Bupael nukiios. [lpumepsi.

12.  TlceBmocnmyuaiinbie uncia. [logydenue 11enoro(BemecTBEHHOr0) YMCia U3 3aIaHHOT0 OTPE3Ka
[a, b] ITpumepsr.

13. Omnomepnsbie MaccuBbl. CtaTuyeckas namsTh. [JuHamuueckas namste. [IpumMepsl.

14. Coprupogka BeioopoM. Tpynoemkocts. [Ipumepsr.

15. Coptuposka oomMeHoM. Monudukanuu. TpynoemkocTs. [Ipumepsr.

16. CoprupoBka BcraBkamu. Moandukanuu. Tpynoemkocts. [Ipumepsr.

17. breictpas coprupoBka. Tpynoemkocts. [Ipumepsl.

18.  3amaum momcka MUHUMYMa (MaKCUMyMa) U €r0 HOMEpa B OJTHOMEPHOM MaccuBe. [Ipumepsi.
19.  Tlouck B onHomepHoM MaccuBe (JIunelinsiil, 6uHapHslif). Tpynoemkocts. [Ipumepsi.

20.  H3menenwme maccuBa (qo0aBieHue, ynaieHue 3jaeMeHToB). TpynoemkocTs. [Ipumeps.

21.  CraTtuueckue JByMepHbIe MacCUBBI. [Ipumepsl.

22. CrniocoObl co3aHus TMHAMUYECKUX JBYMEPHBIX MaccuBbl. [IpumMepsr.

23.  JIBymepHbIif MaccuB B BUJIe MaccruBa MaccuBOB. [IpumMepsl.

24. Oynkiuu. Criocoos! iepenaun napameTpos. [Ipumepsl.

25.  PexypcuBnble pynkiuu. Anroput™m Esknuna (HOJ). ITpumepsr.
26.  Ulabnonuslie pynkuuu. [Iprmepsr.

27.  Pabota c daitnamu(fstream). I[Ipumepsr.

28.  ®yukiuu paboThI co cTpokaMu. bubmuroteka string.h [Mpumepsr.

29.  ®yukuuu paboTsl co cTpokamu. bubinoreka string Ipumepsr.

30.  CrpykrypsI (struct). IIpumepsr.

31.  Crek. Peanuszanus Ha 6a3e maccuBa. [Ipumepsl.

32.  JluHammyeckuit crek. Peanm3zanus Ha 60asze TMHEHHOTO criiucka. [Ipumepsr.
33.  Crek (STL) [Ipumepsl.

34.  Ouepens. Peanmzanus na 6a3e maccuBa. [Ipumepsr.

35.  Jlunamumueckasi ouepeab. Peanmm3zarus Ha 6ase nuHeitHOro crniucka. [Ipumepsi.
36.  Owuepens (STL) I[Ipumepsr.

37.  Ouepens c npuopureramu. OcHOBHBIE oneparuu. [Ipumepsi.

38.  Mlek. Peanmmzanus Ha 6a3e maccuBa. [Ipumepsr.

39.  Jlunamuyeckuii nek. [Ipumepsr.

40.  Jluneinwii ciimcok. [Ipumepsr.

41. JIByHaANpaBIICHHBIA JTUHEHHBIN CIIMCOK. [IpuMepsl.

42. HepeBns. CiocoObI IpeACTaBICHHUS.

43.  JlepeBws obmiero Buaa. Peanuzanus. [Ipumepsr.



44,  bunapnoe nepeBo nmoucka. Peammzamms. O0xox. I[Tpumepsr.
45.  ABJI-nepeBo. bamancuposka. [Ipumepsr.
46.  ABJI-gepeBo. Anroputm nobasieHue BepunHbl. [Ipumeps.

47. ABJI-nepeBo. Anroput™ yaaieHus BepiiuHbl. [Ipumepsr.

48.  CnocoObl Opranu3aiuy JAepeBa Iporu3BoJIbHOrO Buaa. [lpumepsr.

49.  JluHaMu4eckoe IporpaMMUpOBaHKe Ha puMepe BbruucieHus yncesn Gudonauun. [Ipumepsi.
50. JluHaMuyeckoe nporpaMMupoBaHue CBepXy BHU3. IIpumepsl.

51.  JIluHamHueckoe mporpaMMHUpoOBaHUE CHU3Y BBepX. [Ipumepsl.

52.  Jlunammuueckoe  mporpammupoBaHue. Haxokaenue — HamOonble — Bo3pacTaroliei

MOJIIOCIIE0BATEIBHOCTH. [IpuMepsl.
53. JIBymepnas nuHamuka. Paccrosinue pegaktuposanus. [Ipumepst.

54, 3anayva o prok3ake. C noBropenusimMu. [Ipumepsi.

55.  3apgaua o prok3ake. be3 nosropenuil. [Ipumepsi.

56.  XKanusele anroputmsl. [IokpbiTHE TOUEK €IMHUYHBIMU OTpe3Kkamu. [Ipumepsl.

57.  Xanusle anroputMmsl. 3agaya o BIOOpE 3asBOK. [Ipumepsi.

58.  Xanusble anroputMmsl. 3a7aya 0 HENPEpPbIBHOM prok3ake. [Ipumepsl.

59.  Xanusie anropurmel. Konuposanue Xaddmana. [Ipumepsr.

60.  bubmuorexka OpenGL. CtpykTypa nporpaMMsl, OCHOBHbIE rpaudeckue NPUMHUTHBBI.
61.  OOII. AbcTpakuus, HHKAMCYISAIUS, TOJTUMOP(PHU3M, HACIIETOBAHHE.

62.  Ilomsartue knacca. Ilons, MeTozsl, neperpyska, this, pazmeps! kinacca [Ipumepsi.

63.  Buasl koHCTpYKTOPOB. [IpnMepsr.

64.  Cratuueckue noisis u Meroasl. Koncrantsl B kiacce. [lpumepsi.

65. Hectpykropsl, [Ipumepsl. [Ipumepsl.

66. IlpaBuna mneperpy3ku omnepauuil. Ileperpy3ka BHeImHHM 00pa3oM, METOJaMHU KJacca.
IIpumepsl.

67.  Jpy3bs knacca. [Ipumepsr.
68.  Hcxmouenwus. [Tpumepsr.
69. Cratuyeckas OubnuoTexa.
70.  Jlunamudeckas OuOIHOTEKA.

Ilpumepnpoiit oOunem no oucyuniune
Teopemuueckuii 6onpoc
3anaya o prok3ake. C noBropeHusimu. [Ipumepsr.
3aoanue 1
Jana cTpoka, 3akaHuuBaronascs Toukoil. Cpear CUMBOJIOB CTPOKH OCOOYIO POJIb UTPAET CUMBOJI #,
HOSIBIICHHE KOTOPOTO B CTPOKE O3HAYACT yAaleHHe Mpepiayiiero cuMBoia. CooTBeTcTBeHHO, K
CHUMBOJIOB # TOJAPSA OTMEHSIIOT K TpeABLAYyIINX CHMBOJIOB CTPOKH, €CIIM TaKOBBIE HMEIOTCS.
Tpebyercs HamucaTe HpoOrpaMMy, MpeoOpasyloIlyl0 CTPOKY C YYETOM YKa3aHHOrO 3HA4YeHUs
cCUMBoOJIa #.
3amedaHus:
1) Ecnu B Kakoii-TO MOMEHT Nepesi HEKOTOPBIM CUMBOJIOM # Ha 3TOW CTPOKE HE OCTaJIOCh CUMBOJIOB,
TO €ro ClielyeT UTHOPUPOBATh.
2) B BBIXOZHYIO CTPOKY CHMBOJIBI # BBIBOAUTH HE CJIEYET HU B KAKOM CIIydae.
3) Eciu B pe3ynbTare npeodpazoBaHUi BCE CUMBOJIBI B CTPOKE OBLTH yIaJ€HBbI, TO CIEIYET BBIBECTH
MYCTYIO CTPOKY.
dopmaT BXOJHBIX TaHHBIX
[Tpr3HakOoM OKOHYAHHS BBOJA CIY)KHT TOYKa (CHMBOII

nn

). Ctpoka coxepxxut He Oomee 200

CHUMBOJIOB.
Bxonnas nungopmanus BrixogHas napopmanms
Hello wwi#orld! # | Hello world
aftabc# ab
the##he end. the end.




3adanue 2

Hns  3amanHOi  uMciioBOM mocienoBarenbHOCTH  A[0.N] HalWTH JAIUHY MaKCHMAaJIbHOUN
MOJIOCIIEIOBATEILHOCTH (MOTYT UATH HE MOAPS) SJIEMEHTHl KOTOPOM 00pa3ytoT apuMeTUIECcKyro
IPOTPECCHIO.

®opmar BxoaHbIX naHHBIX: Ymcimo N (1<=N<=1000). DnemeHTHl mocieaoBareabHocTH, Ali] (-
100<=A[i]<=100).

@dopmaT  BBIXOAHBIX  JaHHBIX:  JlmuHa ~— WckoMoil  moamocnenoBaTtenbHOcTH.  Cama
MOJIIOCIIEIOBATEIEHOCTb.

BxonHble jaHHbIe BrixoaHble 1aHHBIE

5 3

5-3615-10 -3615

3aoanue 3

Pa3pexennas kBagpaTHas marpuna A (MaTpulia ¢ OTHOCUTEIBHO MaJIbIM KOJIMYECTBOM HEHYJIEBBIX
3JIEMEHTOB) MOKET XPAaHUThCS B AaMATHU B BUJE Habopa cnuckoB STR, kak mokazaHo Ha pUCYHKE.
Kaxaplii HEeHYJIEBOM 2JIEMEHT MAaTpPHIIBI XPAaHUTCS B CTPYKTYpE, UMEIOIIeH Tpu moiist: int Val; —
3HauYeHHe dJeMeHTa, int Row; — Homep cronbia, Next — yka3aTenb Ha CIeAYIOUINI HeHYJIeBOH
anemenT crpoku. Kommonenta STR[i] maccuBa STR — 53T0 yka3zarenb Ha TMEpBBId HEHYJIEBOH
9JIeMEHT i-i cTpoku. HamuimuTe mporpammy, KOTOpas CTPOUT Pa3peKEHHYI0 MAaTpHUIly, 3aTeM
HaNUIIUTe (QYHKIUIO, KOTOpas BBIIOJIHSAET MpeoOpa3oBaHUE: K DIEMEHTaM TJIABHOW JHMaroHalu
npubaBbTe 2, a 3aTeM MOMEHSAWTEe MECTaMH CTPOKH MaTpullbl (IEPBYIO C MOCIEAHEH, BTOPYIO C
IpeNoCIeHeN U T.1.).

STR

-_A.I 'll 2[ _{—'(_'2‘ 3 Ih‘ul.:.l
004200 -_*I 7 | 0 [ ”H 3 ‘ 1 lwm
700030

A=l 00000 D NULL
000060

50000 2
Gk
—{=5[ 0] 4 2

h

NULL




IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI NPOrPAaMMHUPOBAHUSD)

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

OcHoBHOI (GopMOll M3/I0KEHUS Y4yeOHOro marepuana Mo JucuUIUIMHE «OCHOBBI
IPOTPAaMMHUPOBAHUS» SIBIAIOTCS JIEKIUH, IpU4eM B (hopMe JeKIMH-Oece bl MM MacTep-Kiacca.
OTO CBA3aHO C TeM, UTO JUId (POPMUPOBAHMS AITOPUTMHUECKOTO MBIIUIEHUS HEOOXOIUM OIBIT
dopmanuzanuu 3a7a4 ¥ UX I[OATAMHOrO pemieHus. [lo OONBIIMHCTBY TEM MNPerTyCMOTPEHBI
na0opaTOpHbIE 3aHATUSA B CMEXHOM Kypce «lIpakTukym mo ocHOBaM NpOrpaMMHUpPOBaHMS», Ha
KOTOpBIX IPOUCXOAMUT 3aKpeIUIEHUE JIEKIIMOHHOIO MaTepuajla IIyTeM IPUMEHEHHsS €ro K
KOHKPETHBIM 33J1ayaM U 0TpabOTKa HAaBBIKOB PA0OTHI 110 pa3pabOTKe aIrOPUTMOB, KOJUPOBAHUIO
uHOpPMALIUU WK pabOTHI ¢ PA3IMYHBIM IIPOrPAMMHBIM 00eCTIeUeHHEM.

JUis yCHEeIHOro OCBOEHUs TUCLMILIIMHBI OYE€Hb Ba)KHO PEIIEHHE JOCTATOYHO OO0JIBIIOro
KOJIMYECTBA 33/a4, TPeOyIMX pa3pabOTKH aNropuTMa M HANHMCAaHUS IMPOrPaMMbl, Kak B
ayJUTOpUH, TaK U CAMOCTOSITEIbHO B KauecTBE JOMAIIHUX 3aJaHuid. [Ipumeps! perieHus 3agay
pa30buparoTcsl Ha JIEKUUSAX M IMPAKTUYECKUX 3aHATHSIX, IPU HEOOXOIMMOCTH M0 Hauboiee
TPYAHBIM TE€MaM MPOBOASITCS IOMOJIHUTENIbHbIE KOHCYIbTalMU. OCHOBHAS LIeJb PEIICHUs 3a/1a4 —
c(hopMUpOBaTh ANTOPUTMHUYECKOE MbIlUIEHHUE. [l perieHust Bcex 3ahad HeoOXOauMO 3HaTh U
IIOHUMaTh JIEKIIMOHHBIN MaTtepuai. [loaToMy B npouecce n3yueHus: JUCUUIUIMHBL PEKOMEHTyeTCs
peryisipHoe IIOBTOPEHUE MIPONJIEHHOTO JIEKIUOHHOTO Marepuana. Marepuan,
3aKOHCIIEKTHPOBAaHHBIA Ha JIEKIUSAX, HEOOXOAMMO JOMa elle pa3 npopadarbiBaTh M MpU
HEOOXOUMOCTH JIOTNOJHITh MH(pOpManueil, MOJydeHHOH Ha KOHCYJIbTALUAX, HMPAKTHUECKUX
3aHATHUAX WIK U3 Y4eOHOH JINTepaTyphbl.

Bbonbiioe BHUMaHuE JOIAKHO ObITh yI€J€HO BBIIIOJIHEHUIO I0MalllHel paboThl. B kauecTBe
3aJJaHUN JJI CaMOCTOSITENIbHOM paboThl JoOMa CTy/EHTaM IpeJyularatoTcs 3a/aul, aHaJOTHYHbIe
pa300paHHBIM Ha JIEKUUAX M MPAKTUYECKUX 3aHATUSAX WM HEMHOro 0oJiee CI0XKHbIE, KOTOpbIE
SBIISIIOTCSL PE3YJIbTaTOM OOBEAMHEHMs] HECKOJIbKMX O0a30BBIX 3ahay. 3afauyd CHAIOTCSA 4epes
cuctemy SHJeKc-KOHTeCT, 00s3aTeIbHbl K PEIICHUIO TPH 334a4 U3 KaX10I0 Typa.

Jns Oonee riIyOOKOro YCBOGHMsS Marepuana B TeueHHEe OOy4deHHs MPOBOASTCS
KOHCYJIbTallMK (TIpH HEOOXOAMMOCTH) 1O pazbopy 3agaHui Il CaMOCTOSITENILHOM palOoThI,
KOTOPBIE BBI3BAIM 3aTPYAHEHUS.

B xonme 2 cemecTtpa CTYAEHTHl CHAIOT OJK3aMEH. OK3aME€H IPUHUMAETCs II0
HK3aMEHaIlMOHHBIM OUJIeTaM, KX Iblid U3 KOTOPBIX BKIIIOYAET B €051 OJJMH TEOPETHUECKUI BOTIPOC
U Tpu 3a7aud. Ha camocTosITenpHYI0 MOArOTOBKY K SK3aMEHY BbLAENseTcs 3 1Hs, BO Bpems
MOArOTOBKHU K 9K3aMEHY IIPEyCMOTPEHA I'PYIIIOBasi KOHCYJIbTALUS.



