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1. [lesiu 0OCBOEHUSA TUCIUILIAHBI

JucuumimHa "OCHOBBI IPOrpaMMHUpPOBaHHA" HaleleHa Ha MOATOTOBKY CTYAEHTOB K
NESTEeIbHOCTH, CBSI3aHHOM C  pa3pabOTKOM MporpaMMHOro oOecrnedyeHus [Jid  pelIeHus
npoeCCUOHANBHBIX 3a/1ad, M, SBISAETCS OJHUM W3 OCHOBHBIX TNPEAMETOB, CHOCOOCTBYIOIIUX
Pa3BUTHIO AITOPUTMHUYECKON KyJIBTYpbl 1 KOMIIBIOTEPHOM IPaMOTHOCTH CTYI€HTOB.

Kypc cnocoberByer ¢dopmupoBanuio (yHIaMEHTAIBHOM 0a3bl, HEOOXOAMMOW aus
YCIIEIIHOTO OCBOEHMsI Kak OOIIEeNpo(eCcCHOHANBHBIX, TaK U CHEIHAIbHBIX AUCLUUIUINH, U3yYCHUE
KOTOPBIX CBA3aHO C CO3JaHHEM MH(POPMAIIMOHHBIX CUCTEM JUIS Pa3IMYHBIX MPEAMETHBIX 00JIacTeH,
UX aHAJIM30M, BHEAPEHUEM U CONPOBOXKIEHUEM.

Ilenvto usyuenusa naHHON AMCLMIUIMHBI SBJISETCS O3HAKOMIIEHHE CTYAEHTOB C IOHSATHEM
QITOPUTMA, CHoco0aMM M CpPEACTBAMHM MX IPEJICTABICHMS, pa3IMYHBIMU IapagurMamu
OpOrpaMMHUpPOBaHUs,  Kiaccuukamued ¥ SBONIOLMEH  SI3BIKOB  IPOTPaMMHUPOBAHUS, U
COBPEMEHHBIMHM TEHJCHIMAMU HMX Pa3BUTHUSA, a TAKXKE JAETAJIBHOE H3y4eHHE OJIHOTO M3 SI3bIKOB
BBICOKOTO YpOBHS (s13bIK C++).

2. MecTO JUCUMILJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlaHHast MTUCUUIUIMHA OTHOCUTCS K 00s13aTEIbHOM YacTu 00pa30oBaTeIbHOM TporpamMmel. J{is
YCIIEIIHOTO YCBOCHUS TAHHOM AUCHUIUIMHBI HEOOXO0AUMO, YTOOBI CTYACHT OBJIAJET TAK)KE 3HAHUSMH,
YMEHMSIMH ¥ HaBbIKaMHU, KOTOpble (OPMUPYIOTCS B TMpollecce U3yYeHUs TUCIUIUINH:
«MareMaTH4eCcKHii aHanmu3», «Anredpa U TeoMeTpus», «JlucKkpeTHas MaTeMaTWKa» - 3HATh
OCHOBHBIE MOHATUS U METOJbl MAaTeMaTUYECKOrO aHalu3a, aiareOpbl, T€OMETPUH; YMETh pellaTh
3aJaud TeOpUH TpenenoB (GyHKIMHE, AudQepeHIUpOBaHUs, WHTETPHUPOBAHUS U PA3TIOKCHUS
GyHKIMI B psAObl; BIAJeTh HaBbIKAMHU HCIOJIb30BaHUS CTAHAAPTHBIX METOJOB W Mojeneit
MaTE€MaTUYECKOro aHaliM3a M UX MPUMEHEHUs K PEHICHUIO MPUKIIAIHBIX 3a/1ay. 3HAHUS U HaBBIKH,
MOJYyYECHHbIE TMPHU H3YYEHUU JUCHMIUIMHBI "OCHOBBI MPOrpaMMHUPOBAHUSA", HCHOJIB3YIOTCS
yYaAIIUMUCS TPU U3YYEHHUH TOCIEAYIOMUX OOIIENpOopECCUOHATBHBIX U CHEIHATbHBIX JTUCIUILIMH
KOMITHIOTEPHOTO IHKJIA, B 4acTHOCTH aucuuriuimH “Uudopmaruka”, "IIpakTukym mo oOBEKTHO-
OpUEHTUPOBAHHOMY IIporpamMMmupoBaHuio", "f3bIKM M METOABl NPOrpaMMHUPOBAHHUA", a TaKKe
"Apxurektypa KoMnploTepoB" M “OnepalnrioOHHbIE CUCTEMBbI”. 3HAHUS W MPAKTUYECKUE HABBIKH,
MOJIyYCHHBIE B pe3yJIbTaTe OCBOCHMS AMCLUIUIMHBI, MCIIOJIB3YIOTCS CTYAEHTaMHU NpHU pa3paboTke
KYPCOBBIX U JUIJIOMHBIX paboT, B Hay4YHO-HCCIIEA0BATEIbCKOM paboTe.

3. [lnannpyembie pe3yabTaTbl 00yYeHHUs] MO JUCUMILUINHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pe3yJbTaTaMM 0CBOEHHsI 00pPa30BaTeJIbHOM MPOrPaMMBbI

ITponiecc u3ydeHus AUCUUIIMHBI HAIpaBIeH Ha (OPMHUPOBAHUE CIETYIOIUX KOMIIETCHIIUI
B cootBercTBUM ¢ PI'OC BO, OOII BO 1 npuobpeTeHus cieayronmx 3HaH!i, yMEeHU, HaBbIKOB U
(vnn) ombITa AEATETHLHOCTH:

®opmupyemast NaankaTop 10CTHKEHUS Ilepeuyenn
KOMIeTeHIUS KOMIIeTeHIINH IUIAHMPYEeMBIX Pe3yJbTaTOB 00y4eHus!
(xoa U (opMYyJIHPOBKA) (ko1 U (opMYyJIHPOBKA)
O0menpogeccuoHaJbHble KOMIIETCHIIMH
OIIK-5 H-OIIK-5.1 3HaTh:
CnocobeH 3HaeT OCHOBBI — o0II1e MPUHLUIIBI TIOCTPOCHHS U
pa3pabatslBaTh HIPOrpaMMUPOBAHUS, OIUH HCIIOJIb30BaHUS COBPEMEHHBIX S3bIKOB
QITOPUTMEI U WJIN HECKOJIBKO SI3BIKOB MIPOrpaMMHUPOBAHUS BBICOKOT'O YPOBHS;
KOMIIBIOTEPHBIE IPOrpaMMHUPOBAHUS — 0a30BbIe CTPYKTYPHI JaHHBIX.




mporpaMmsbl, IPpUTrOAHBIC
IJIA IPAaKTUYCCKOI'0O
MMPUMCHCHUSA

— OCHOBBI ITPOrPAMMUPOBAHUS HA SI3BIKE
C++;
— IPUHIUIBI pa3pabO0TKU IPOTPaMM U
OTENBHBIX MTPOrPAMMHBIX MOJTYJICH.

— TIPUHITAIIBI TTPOIIETYPHOTO U OOBEKTHO-
OPHUEHTHPOBAHHOTO TIPOTPAMMHUPOBAHIS
Baagern:

— HaBBIKAMHU aJITOPUTMUYECKOTO MBIIILICHHUS.
— METOJIMKAaMHU COBPEMEHHOMN TEXHOJIOTHH

IpOrpaMMHUPOBAHUSI.

H-OIIK-5.2

Ywmeet pazpabaTeiBaTh
ANTOPUTMBI M KOMIIBIOTEPHBIC
IPOTPaMMBbI

JUTSL TIPAKTHYECKOTO
NPUMEHEHUS

3HaTh:

— CpEeICTBa OMHCAHUS AITOPUTMOB;

— pa3NIMYHBIE TapaJUT MBI
MPOTPaMMUPOBAHUSL.

Ymern:

— ¢opManU30BaTh MOCTABICHHYIO 33/1a4Y;
— COCTaBJIATh MTPOTPAMMBI Ha S3BIKE
MPOTPaMMHUPOBAHUS BHICOKOT'O YPOBHSI JISI
pelIeHus] BEIYUCIUTENBHBIX 3a7a4 U 33124
00paboTKN HHPpOPMAIINH;

— MPOBOJIUTH OIICHKY CIOKHOCTH
aJITOPUTMOB;

— TIOJIb30BAaThCSI HHCTPYMEHTATBHBIMHU
CpEeICTBAMU TSl pa3pabOTKU MPUKIIATHBIX
MIPUIIOKEHUM.

- TECTUPOBATh M OTIAKUBATH IPOTPAMMBL;

H-OIIK-5.3

Nmeet npakTuyeckuii
OTIBIT pa3pabOTKU
AJITOPUTMOB U
KOMITBIOTEPHBIX MPOTPaMM
JUTSL IPAKTHYECKOTO
PUMEHEHUS

3HaTh:

— COBpPEMCHHBIE TEXHOIOTHU
MIPOrpaMMHUPOBAHUS

Ymern:

— paboTaTh C COBPEMECHHBIMU CUCTEMaMHU
MPOrpaMMHUPOBAHUS, BKIIFOYAst OOBEKTHO-
OpUEHTHPOBAHHEIE;

— o(hopMIISATE MPOTPAMMHYFO TOKYMEHTAITUIO
— OILICHUBATh Ka4€CTBO TOTOBOTO
MIPOTPaMMHOT0 TIPOAYKTA

BiaageTh HaBbIKAMM:

— pa3paboTKH aITOPUTMOB PEIICHUS
THUTIOBBIX MPO(EeCCHOHATIBHBIX 33/1aY;

— HCIIOJIb30BaHMUS HHCTPYMEHTAIBHBIX
CPEIICTB ISl CO3/IaHMs, OTIAJKH U
TECTUPOBAHMUSI MPOTPaMM U OTACTHHBIX
MOAyJeH, ONOIHOTEK;

— paboTHI ¢ HAYYHO-TEXHUICCKOM
JTUTEPaTypol U TEXHUUECKOU
JIOKYMEHTaIuen 1mo

IPOrPaMMHOMY 00ECIICUCHHIO.

4. O0beM, CTPYKTYPA U COAepPKaHNE TUCHUTINHBI

OO01mas Tpy10eMKOCTh TUCHIUIUTHHBI COCTaBISET 6 3a4eTHRIX equHuIl, 216 akaa. 4acos.




Ne Tembl (pa3aenn) Buap! yueOHbIX 3aHATHIA, DopMbI TEKYLLIETO
n/n AUCHUTINHBI, BKJIIOYAS] CAMOCTOSITEIbHYI0 KOHTPOJISl yCIeBAeMOCTH
HX Co/iep:KaHne padoTy CTY/I€HTOB,
U UX TPYA0E€MKOCTh dopMa NPOMeKyTOIHOI
(B akaeMHUYecKHX 4acax) aTTecTauuu
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BBoanas nexus.

1 |AnropuT™BI U BIX 1 2
MpEICTaBICHUE
S3bIKM TPOTrpaMMUPOBaHUSL.

2 |TpaHcnsanus v BEITIOTHEHUE 1 2 1
porpaMm
Baenenue B sa3b1k C++.

3 |CtpykTypa nporpaMmel, 1 2 1
OCHOBHBIE THITBI TAHHBIX.

4 Omnepartiu, BEIpOKCHHS | | ) |
orepaTopsl B si3pIke C++.

5 [Ipocreiimme cpeacTBa BBoAa 1 1 1
Y BBIBOJIA.

Br160p BapraHTOB B SI3bIKE KonTtect Ne 1

6 1 1 2

C++. Vca0BUA U IHKITBI
Kontponbnas padora Ne 1

7 [IporpammupoBanwme 1 5 ) ) Kontect Ne 2

IUKINYIECKUX TTPOIIECCOB. Hukisr n
MOCJICIOBATEIEHOCTH
VYkazarenu. Pabora c

3 JUHAMUYECKOM MAMSTBIO. 1 5 5 KonTtect Ne 3
Apudmernka yxazaTemei. Maccussl. JInHEHHBIN TOUCK
CchUIKu.

KonTtect Ne 4
OnHOMEpPHBIC MACCUBBI;
Maccussl. CopTrpoBKa

9 |cTaTMYeckue, JMHaMu4Yeckue.| | 6 8

N KonTtect Ne 5
Konretinep vector(STL) N
BunapHsIii nouck
OyHKIMH, CTTOCOOBI
YHIIUH, Kontect Ne 6
10 |mepemaum mapaMeTpoB. 1 2 2
Maccussl. Paznoe
Ykazarenb Ha (YHKIIHIO.
CumMBonbHasS WH(DOpMAITHSI.

1 Crioco0bI IpeicTaBIeHUS 1 4 4 Kontect Ne 7
cTpok. DyHKIMH 00paboTKH Pazbop cTpox
CTpOK.

12 CpencTra mOTOKOBOTO BBOJIA 1 5 4 Kontect Ne 8
1 BIBOJIa. Dailiibl. MaccuBbl CTpOK

Kontponbnas padora Ne 2
Kontect Ne 9
MHoroMepHbIE MacCHBBI.
13 COCOBEL IpeICTABICHNS 1 4 2 8 JIBymMepHBIE MaCCHUBEI
P ) Kontect Ne 10
JIByMepHBIE MacCHUBEI
2 | 0,5 33,5 hk3amen




Hroro 3a 1 cemectp 32 6 | 05695
108 akaj. yacoB
Hcnonb3oBaHue CTPYKTYp
|4 |P1s onpesenenns ) ) 1 |
MOJIb30BATENBCKUX THITOB
JAHHBIX.
Hcnons3oBanue OubIMoTeKku Kontect Ne 11
15 2 2 1 6
OpenGL. I'eomeTpuyeckue 3a1aun
16 |’KanHble alnropuT™MBI. 2 2 6 Konreer Ne 12
YKanHbie anropuTmsl
JTuHaMuaecKoe Kontect Ne 13
|7 |HHaMITIeck 2 4 6 Hunamuyeckoe
MPOrpaMMHUPOBAHHE.
IPOrpaMMHUPOBaHIE
JluHaMu9ecKue CTPYKTYPHI Kontect Ne 14
18 |manHbIX. Peanmszanus na 6aze | 2 | 10 1 8 Creku, ouepenu, JepeBbs
MAacCHBAa U CIIUCKA. KonTponbnas pabora Ne 3
OCHOBBI OOBEKTHO- Konreer Ne 13
19 2 | 10 1 8 KontponbsHas pabora Ne 4
OPHUEHTHPOBAHHOTO TIOAXO0/1A. 00T
20 Cratuueckue u 2 ’ 1
JMHAMUYECKUE OMOIMOTEKH.
2 | 0,5 33,5 hk3amen
HToro 3a 2 cemectp 32 6 | 05695
108 akan. yacoB
HUTOro 64 12 | 1 | 139

ConepxaHue pa3ieioB IUCHUIIHHBI:

Tema 1. BBoaHast jieknusi. AJITOPpUTMbI U UX MPeCTaABICHUE

3amaun Kypca u nopsiiok ero nzydenus. Ilonsrue anropurma. CymHOCTh anropuTMHU3ALMH
BBIUHCIIUTENBHBIX IIpoleccoB. JlaHHbIE U anropuTMuueckuii mpouecc. [Ipeacrapnenue alropuTMoB.
MammuHa TreropuHra.

Tema 2. SI3piku nporpaMMupoBanusi. TpaHC/IsIIUSA U BBINOJIHEHUE TPOrPaMM.

[TonsaTHe s13b1Ka TporpammupoBanus. Kinaccugukaius s3b61K0B, HCTOpUs pa3padoTku. O6mas
XapaKTepuCTHKa si3bIka mporpammupoBanus C ++. [Iponecc 06paboTku nmporpaMM Ha KOMIBIOTEpE.
HNureprperanus u komnuisanus. [Iponecc ornagku.

Tema 3. BBenenue B si3sbik C++. CTpyKTypa nNporpaMmmbl, OCHOBHbI€ THIIbI JAHHBIX.

Beenenue B s13p1x C++. [Ipumep npocroii nporpammsl Ha C. CTpyKTypa IpOCTOM IPOrpaMMBI.
Andasut s3pika C++, unenrudukaropsl. Mcmonp3oBanne komMeHTapueB. [lannbie B si3bike C++.
[lepemennble U KOHCTaHTbl. OCHOBHBIE THIIBI JTAHHBIX, UX pa3Mep, MAIIMHHOE IPEACTaBICHUE.
Omneparus sizeof.

Tema 4. Onepanuu, BoIpaskeHUsl U oNepaTopsl B s3bike C++.

OcHoBHbIE apu(MeTHYECKUE ONepalvy, TOPAIOK UX BhIMONHEeHU. Onepauuu ++ u --.

[IpeoOpa3oBanue TUMOB, omepauus npuBeAeHus. I[loburossle onepanuu. Omnepanuy,
BBIpaXKEHUSI U oniepaTopskl B A3bike C++. CocTaBHOMU oreparop.

Tema S. IIpocreiilme cpeacTBa BBOAA M BBIBO/A.

[Ipocreitmme cpenctBa BBOAa-BeiBoja. I[loToku cin, cout. bubGnamoreka iomanip st
(dhopMaTUPOBAHHOTO BBIBOA.

Tema 6. Bo100op BapuanToB B si3bike C++.

Bri6op BapuanToB. Oneparop if B momHON U cokpaiieHHoi popme. BrioskeHHBIE yCITOBHBIE

onepatopbl. Onepanuu oTHomieHud. [lonarue "uctuna" B si3pike C++. Jlornueckuid Tun
naHHbIX. Jlornueckue onepaunu. MHOKECTBEHHBIH BBIOOD: onepaTopsl switch u break. TepHapHbIi
YCJIOBHBIN omeparop ?:.

Tema 7. IlporpaMMupoBaHHe HUKJIHYECKUX NPOLIECCOB.



[TporpamMupoBaHue HUKINYECKUX MporieccoB. Onepartopsl 1ukinoB while, for, do.

KiroueBsie cnoBa break, continue. Omeparus 3anstas. BioskeHHble ITUKIBI. Bbraucinenue
GyHKIIMM 3a7aHHOW OECKOHEUHBIM psfaoM. HaxoxaeHue KopHS (GYHKIIMM Ha OTpe3Ke.
TaOynupoBanue ¢yHKIIHH.

Tema 8. Ykazarean. Padora ¢ nuHamMu4Yeckoil maMsaTblo. ApudmeTrnka ykasareJsiei.
CcebLiku.

Crpykrypa namsaru. Crek, Kyya. QyHKINN TUHAMUYECKOTO PACIIPEICIICHIS U OCBOOOKICHHS
namaTu. Haxoxxnenue anapeca nepeMeHHo: onepaius &. [lepBoe 3HaKOMCTBO € yKa3aTeasiMu. TUIIbI
ykazateneil. Onucanue ykaszareneid. Apudmeruka ykaszarened. Oneparysi KOCBEHHOH agpecarun *.
OmnepaTopsl new u delete.

Tema 9. OnHOMepHBbIe MACCHBBI: CTaTHYecKHe, JUHaAMn4eckue. Konreiinep vector(STL)

Crarnueckue maccuBbl. Vcmonp3oBaHMe ykazaTenel mis paOdOThl ¢ MacCHBaMH. 3ajayu
00paboOTKH JIEMEHTOB MAacCHBa: BBOJ, BBIBOJ, JIMHEWHBIH MOUCK, COPTHUPOBKA, OMHAPHBIN TOUCK.
Hcnonp30BaHne JaT4rKa TMCEBAOCTYYalHBIX 4MceN g (OPMUPOBAHUS MacCHBa. TpyT0EMKOCTb.
Konreiinep vector kak JTUHAMUYECKUI MAacCHUB, METO/IbI pabOTHI.

Tema 10. @®yHkuuu, cnocoObI nNepeavyu NapaMeTpoB. YKa3arTelb HA (PYHKUMIO.

@Oynkiun B s3bike C++. OOwsiBiaeHue u onpexaenenue. dopmanbHble W (aKTHUECKUE
napameTpbl. CriocoObl iepeaun napamerpoB. Bo3sparnienue 3HadeHus Gynkiueid. Omeparop return.
JlokanbpHblE TepeMeHHble (QYHKIMU. Vcronp3oBaHME YyKazaTelle W CCBUIOK I Iepelradu
napaMeTpoB Mexay OGyHKUUSMUA. MexaHu3M BbI30Ba (QYyHKUMH, MOHSTHE cTeka. CTpykTypa
IPOTrpaMMBbl, COCTOSIICH M3 HECKONbKHX (pyHKIMI. Pexypcus, ee mcmonp3oBaHue. YKazaTeslu Ha
byakuun. Ilepemaua ykaszateneil Ha (yHKIUIO B KadecTBe mapameTpoB. lllabmoHbr (yHKIMA.
AprymenTs! pyHKIMHA main().

Tema 11. CumBoabHas uHdpopmanus. CnocoObl mnpeacrabjieHdsi CTPOK. DyHKIUMU
00padoTKH CTPOK.

Tun nganneix char. KomgupoBounsie Tabmuibl. @DyHKIMKW OWOIMOTEKH cctype s
KaTeropu3zalul M MpeoOpa3oBaHusi CUMBOJOB. CrocoObl MpencTaBIEHHs CTPOK B  s3bIKAX
nporpammupoBanus. Ctpoku B crusie C. bubnmnorek cstring asst paboThl ¢ HyIb-TEPMUHHUPOBAHHBIMU
ctpokamu. Kiacce string u MeToas! paboThl C HUM.

Tema 12. CpeacrBa moToKOBOro BBOAa U BbIBoAa. DailJIbl.

TexcrtoBble u nBomuHbIe ¢aitbl. [ToToku fstream, ifstream u ofstream. [Topsimox paGoThl ¢
(halIoBBIMH MOTOKAMH, 00pabOTKa OMIHOOK.

Tema 13. MHoromepusbie MaccuBbl. Crioco0bI peICTABICHUS.

MaccuBbl U ykazaTenu. YKazaTeld Ha yKa3aTelld U MHOroMepHble MaccuBbl. DyHKIUM U
MHOTI'OMEpHBIE MaCCUBBI. MaccuBel yka3areneil. BeKTop BEKTOpOB.

Tema 14. Ucnoab3oBaHMe CTPYKTYpP AJIsl ONpeleieHUS] I0JIb30BaTeJIbCKHUX THIIOB
JaHHBIX.

CTpyKTypbl, UX ONIMCAHNE, UHULIMATIU3ALIMS, TOCTYII K 3JIEMEHTaM. BIIOKEHHBIE CTPYKTYPBI.

VYka3zaTenu Ha CTPYKTYpBI, UX ONMCAHUE U UCIOJIb30BAHUE.

Tema 15. Ucnoab3oBanue oudauoreku OpenGL.

Otkpeitass 6ubmmoreka OpenGL, 6a3oBble Bo3moxHOcTU. [loakimrodeHue OUOTUOTEKH,
pabota c 1BETOM, OCHOBHbIE TIpaduueckue NPUMUTUBBL. OCHOBHBIE IIArd ISl MOCTPOCHUS
MUHUMAIBHON Tporpammbl. OO6paboTka coObITHIA TaliMepa, KITaBUATYPhI U MBIIITH. AHUMAIIUS.

Tema 16. ’KagHble aJropuTrMbi.

[lonsiTve >kaAHOrO aJNrOpuTMa, MPUMEHHMOCTb, MOHSITHE HAAEKHOIO Iara. 3aJayu:
MOKPBITHE TOYEK OTPE3KaMH, 3a7jaua O BHIOOpE 3asBOK, 3a7aya O HEMpPEephIBHOM prok3ake. Cxarue
JaHHBIX, anroput™ Xaddmana. Ouepenp ¢ MpUOPUTETAMU, MUH-, Makc-Kyuu. Kiace priority queue
B STL.

Tema 17. [InunaMuyeckoe NporpaMMupoOBaHue.

Hucxopsmee, Bocxonsiee NTMHAMUYECKOE NMporpaMMupoBaHre. OqHOMEpPHAs HHAMMKA:
HauOOJIbIIIass BO3pacTaioias IOANOCIEA0BATEIbHOCTh, BOCCTAHOBJICHUE pelleHus. [IBymepHas
JUHAMHKA: PACCTOSIHUE PENAKTUPOBAHUS, B3BELICHHOE DPACCTOSHHME PENAaKTUPOBaHMs. 3ajada o



PIOK3aKe C IOBTOPEHUSIMU, PIOK3aK O0e3 moBTopeHuil. Haxoxknenue uncia couetannii. J[luHaMuka mo
npoduro.

Tema 18. [InnaMuyeckne CTPYKTYpbI JaHHBIX. Peann3anus Ha 0a3e MaccHBa M CIIHCKA.

OpHoHamnpaBlIeHHBIE, IBYHAIIPABICHHbIE, IUKINYECKUE CITUCKU, OMHAPHBIE IEPEBbSI.

D¢ dexTuBHAs paboTa ¢ MAMATHIO IPU PEATU3ALUN TUHAMHYECKUX CTPYKTYP JaHHBIX.

Munumuzanus (GparMeHTalul JTUHAMHYECKH pacnpeneiseMor mamsaThH. OIHOCBS3HBIM,
JIBYCBSI3HBIN IMHEHHBIC CITUCKHU, CTEK, OYepPelb, OYepelb C MPUOPUTETAMHU, K, OMHAPHBIC IEPEBbS,
nepeBbs nmoucka, AVL-nepeBbs, 1epeBbs 0011ero BUIA.

Tema 19. OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOIO IOAXO0/A.

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE: pean3alusi B SI3bIKE€ HWHKAIMCYISIIHHU.
[Monsarue kmacca, oobvekra. Koncrpykropsl. Jectpykropsl. Onucanue cBOEro kKjacca U CO3JaHHe
00bekToB. Jlpy3bs kimacca. Ponb cioBa static. Meroas! kinacca. Moaudukaropsl gocryna. Beizos
METOJI0B Y 3K3eMILIApOB. Ilepeonpenenenre MeTo10B Kiacca.

Tema 20. CtaTnueckue u JMHAMHYECKHE OMOJTHOTEKH.

Ipemnponeccop si3bika C++. Jlupextuna #define. MakpoornpenesneHus ¢ napaMmeTpamu, ux

ornuuue ot (pynkmuit. lupextuBa #include. 3aromoBounsie daiinel. Jupexktubl #undef,
#ifdef #ifndef, #if, #else, #endif. [lonsiTue ycmoBHOW KOMMUJISAIMHM. BUOTMOTEKM AMHAMUYECKOM
koMroHOBKkH (DLL), cratnueckne Oubnamorexu, ympamisiemblie cOopku. [lpumeps pazpaboTku
CTaTUYECKOHN M TUHAMUYECKOl OubmuoTeK. SIBHas 3arpy3ka AMHaMU4eCKOil OMOIMOTEKH.

5. O0pa3oBare/ibHbIE TEXHOJOTMH, B TOM YHCJE TEXHOJOTHH 3JIEKTPOHHOr0 O0y4YeHUsi H
AMCTAHIIMOHHBbIE 00pa3oBaTe/bHbIEe TEXHOJOTMH, MHCHOJb3yeMble NPH OCYLIECTBJIECHUU
00pa3oBaTe/IbHOIO Mpolecca Mo JMCHUIJINHE

B mporecce o0ydeHus UCTIONIB3YIOTCS CIEAYIONINE 00pa30BaTEIbHBIC TEXHOIOTHH:

BBoaHasi JekuusA — 1aeT NEpBOE LEIOCTHOE MPEICTABICHUE O TUCHUIIIMHE U OPUEHTUPYET
CTyJ€HTa B CHCTEME€ HM3Y4YEHUs NAHHOW AUCUUIUIAHBL. CTYAEHTHI 3HAKOMSTCA C HA3HAYCHHEM U
3a/lagyaM# Kypca, ero poJiblo 1 MECTOM B CUCTEME YUEOHBIX JNUCIUIUIMH U B CUCTEME TIOJITOTOBKHU B
neiom. JlaeTcst kpaTkuii 0030p Kypca, UCTOPUS PA3BUTHS HAYKW W MPAKTHUKH, JTOCTHKEHHUS B ITOU
cdepe, UMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MEepPCIeKTUBHBIC HAMpaBICHHs HcclieqoBanuii. Ha
ATOM JIEKIIMH BBICKA3BIBAIOTCSI METOJAMYECKUE U OpTraHU3aIMOHHBIE 0COOCHHOCTH PabOThI B paMKax
JTAHHOW JUCUUIUINHBL, a TAKKE JAeTCs aHAIN3 PEKOMEHyeMOl Y4eOHO-METOANYECKON TUTEPaTypPHI.

AxaneMmnyeckas JeKIHUs ¢ dJIeMeHTaMH JIeKIUHu-0eceabl — IIOCICIOBATEIbHOC N3JI0KECHIE
Marepuaia, OCYIIECTBIIEMOE MPEUMYILIECTBEHHO B BHUJE MOHOJIOTa MpenojaBaTeis. JIEMEHTHI
JeKIUHU-0eceIbl 00ECIeYNBAIOT KOHTAKT MPENOAaBaTelIs ¢ ayJUTOPUEH, YTO MMO3BOJISICT MPUBIICKATh
BHUMaHUE CTYJCHTOB K HanOoJiee BaXKHBIM TEMaM JUCIUILIINHBI, aKTUBHO BOBIIEKATh UX B yUCOHBIN
MPOIIeCC, KOHTPOJIMPOBATH TEMIT HU3JIOKEHHUSI YIeOHOTO0 MaTepuajia B 3aBUCUMOCTH OT YPOBHS €TO
BOCITPUSITHUSA.

KoncyabTaumm — BuUJ y4dyeOHBIX 3aHATHH, SBISIOMMACS OIHONM W3 (OpPM KOHTPOJIS
CaMOCTOSITENILHOM paboThI CTYIeHTOB. Ha KOHCYNBTANUAX 110 MTPOCHOE CTYIEHTOB PACCMATPUBAIOTCS
Han0oJIee CI0KHBIE MOMEHTHBI TP OCBOCHHUH MaTepualia JUCIUIUINHBI, TPETIoIaBaTellb OTBEYACT HA
BOTIPOCHI CTYJICHTOB, KOTOPHIE BOZHUKAIOT Y HUX B MPOLIECCE CAMOCTOATEIBLHOU PabOTHI.

KoHnTecT - cCOpeBHOBaHME MO MPOTrPAMMHUPOBAHUIO, TIPU KOTOPOM YHYACTHUKHU OTIPABIISIOT
KOJI C pEeUICHUEM JaHHBIX 33]]a4 Ha CalT, NpeIHa3HAYeHHbIN ISl UX aTeMaTHYECKOTO TECTUPOBAHMUS.

6. IlepeyeHb JIMIEH3MOHHOT0 W (WIH) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJb3yeMOr0 MNPH OCYIIECTBJICHHH 00pPa30BaTEeJbHOI0 IMpolecca Mo
AUCHUILINHE

B niporiecce ocymiecTBieHs 00pa30BaTEIbHOTO MPOIEcca MO AUCIUTUTMHE HCIIOB3YIOTCS:



s (pOpMUPOBAaHUS MATEPUATIOB JJISi TEKYIIETO KOHTPOJS YCIEBAEMOCTH U MPOBEACHUS
MIPOMEXKYTOYHOM aTTeCTaIiu, Uit GOPMHUPOBAHUS METOIMYCCKUX MATEPHUAJIOB IO TUCITUILIHHE:

- mporpammbl Microsoft Office;

- m3gareabekast cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepedyeHb COBpPeMEHHBIX NPOPecCHOHANBHBIX 0a3 [JdaHHBIX M HMH(OPMANHOHHBIX
CNPABOYHBIX CHCTEM, HCHOJb3yeMbIX NPH OCYLIECTBJEHUM 00Pa30BATEeIbHOI0 Mpolecca 1o
JUCIHUIINHE (P He0OXO0UMOCTH)

B nporiecce ocymecTBiaeHus: 00pa30BaTEIbHOTO MPOLECCca MO AUCUUTUIMHE HCTIONB3YIOTCS:

- ABromatusupoBaHHas OubmuoreuHo-uHpopmarmonHas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHO-0MbMoTeuHas cuctema «tOpaiity https://urait.ru

- DnekTpoHHO-OnbIMoTedHas cucrtema «Jlauby http://e.lanbook.com/

- DnexTpoHHO-0nOmoTeyHas cuctema «Koncynprant CTyaeHTay:
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHO U J0NOJHUTEILHON Y4eOHOI JTUTEPATYPBhl, peCypcoB HHPOPMAIITMOHHO-
TeJeKOMMYHUKAUMOHHOH ceTH «UHTepHeT» (IpM HEOOXOAUMOCTH), PEeKOMEHAYeMbIX IS
OCBOEHMS TUCIUIIHHBI

a) OCHOBHAS JIUTEepaTypa
1. O. B. Bnacosa, H. II. ®enotosa, O. I1. SIkumoBa OCHOBBI IPOrpaMMUPOBAHUS: yueOHOE
nocobue - SApocnasnb: Apl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
2. Konosa, E. A. Anroputmsl u niporpaMmsl. S3bik C++ : yuyeOHOe mocoOue i By30B —
Cankr-IlerepOypr: Jlans, 2021. https://reader.lanbook.com/book/176900

0) 1OMOJIHUTEIbHAS JIUTepaTypa
1. M. B. Oruesa, E. B. Kynpuna IIporpammupoBanue Ha sizbike C++: MpakTUUECKUN KypcC:
yaeOHoe mocobue s By3oB — Mocksa: UznarensctBo FOpaiit, 2022.
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984
2. B. B. Ilox6ensckuii, C. C. ®omun Kypce nporpammupoBanus Ha si3bike Cu : yueOHUK, M.,
JAMK TIlpecc, 2018.
3. Crpayctpymn, b. fI3bik nporpammupoBanust C++ s npogeccuonanos / Crpayctpyn b. -
MockBa : Hauumonanbubii OTtkpbsiTeidi  YHuBepcuter "MHTYUT", 2016. - Tekcr
anektponnsii  //  OBC  "Koncymerant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/intuit_418.html
4. Kysmmuos /. P. OcHOBBI mporpamMmmMupoBaHusi: yuebHoe mocodue ais By30B — MocKkBa:
WznarensctBo FOpaiit, 2022. https://urait.ru/viewer/osnovy-programmirovaniya-493460
5. Jlagope P. O6bekTHO-OpHeHTHPOBaHHOE ITporpammupoBanue B C++.- CII6.: ITurep, 2016.
6. Kuyr JI. UckycctBo nporpammupoBanus IBM. T.1, OcHoBHble anroputmel — M.: Mup,
1976.
7. Bupt H. Aaroputrmsl u cTpykTypsl qaHHbix: [lep. ¢ anrn. - M.: Mup, 1989.

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

9. MaTepuajibHO-TeXHUYecKasi 0a3a, HeoOXoAUMAas ISl OCYIIeCTBJICHUSI 00pa30BaTeJIbHOIO
npouecca no AUCHUIINHE



MartepuanbHO-TeXHUYECKass 0asza, HeoOXoaumas AJsi OCYHIECTBIICHHS 00pa30BaTEIHLHOTO
npoliecca 1o AUCHUIIIMHE BKIIOYAET B CBOM COCTAB CIIEI[MAIbHbIC TTOMEILEHHUS:

- yueOHbIe ayTUTOPHHU ISl IPOBEICHUS 3aHATUH JIEKIMOHHOTO THITa

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHSI TPYIIIOBBIX U MHAWBUYAJIbHBIX KOHCYJIbTAlUM,

- yueOHbIE ayJJUTOPUU JJIs TPOBEACHHUS TEKYIIET0 KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluH;

- IOMEUIEHHUS JJIs1 CAMOCTOSITENIbHON pabOThI;

- IOMEUICHHUS JJIs1 XPaHEHUS ¥ MPO(PMIAKTUIECKOTO 00CTYKUBAHUSA TEXHUYECKUX CPEJICTB

oOyJeHwus.

[Tomerenust A CaMOCTOSTENBHOM pabOThl OOYYaIOUIMXCS OCHAIEHBl KOMITBIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO TMOAKIIOUEHHS K ceTu «VIHTepHeT» M oOecreueHueM JocTyna K
3IIEKTPOHHOM HMH(pOopMaIoHHO-00pa3oBaTensHOU cpeae SAplY.

ABTOpP(BI):

Crapuuii npenojiaBaresnb kadeapsl KOMIBIOTEPHOM O.B. Brnacona
0€30MacHOCTH U MaTEeMAaTUYECKUX METO/I0B 00pabOoTKH HH(OpMaLUU



IIpunoxenne Ne 1 k padoueii nporpamMme AUCHUILINHBI
«OCHOBBI NPOrPAMMHUPOBAHUSD)

DoH/I OLICHOYHBIX CPEICTB
AJISl IPOBEACHUs TEKYLIEro KOHTPOJIsS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAlMH CTYAECHTOB
10 JIMCUUILINHE

1. Tumnosble KOHTPOJIbHBIC 3a/ITaHUA U HHBIC MaTE€pPHAJIbI,
HCHMOJb3yEeMbI€ B MPOLI€CCE TCKYIIECT0 KOHTPOJA YCIIEBAEMOCTH

Koumponvnas paboma Nel

1. Hanuimure nporpamMmy, KOTOpast BBOJUT € KJIaBUATypPhl KOOPIUHATHI [ [ 4 [
TOYKH Ha IUIOCKOCTH (X, y — JCHCTBUTEIbHBIC YHCIIA) W OIpPEaesseT N y=x’
MPUHAJICKHOCTh TOYKH 3aIITPUXOBAHHOW 00JIACTH, BKIIFOYAS €€ TPAHUIIBL. g
2. Hazoséwm natypansroe unciio N (10008 < N < 7777778) c4acTIuBBIM,
€CJIM CYMMBI JIBYX TEpPBBIX M ABYX MOCIEAHHX IU(P €ro BOCEMEPHYHOU \ /
3anmucH paBHbl. HaliguTe KOJIMYECTBO TaKUX YUCEIL. y=2-x
Jnis mpoBepku uncia paspadoTtaiite pynkuuio bool isHappy(int n); 0 N =
3. Hwxe 3ammcana mnporpamma. [lonydynB Ha BXOA 4uciIo X, 3Ta
IporpaMMa MedyaTaeT [Ba 4Mcia, @ U b. YKaKUTE HaUMEHbLIEE U3 TaKMX YUCEN X, IPU BBOAE
KOTOPBIX QJIFOPUTM IleyaTaeT cHavasna 3, a motom 10.
int main()
{ int X, a, b;
cin >> X;
a=0;b=1;
while (x > 0)
{ a++
b *=(x % 8);
X /=8;
cout << a <}< 7e<<b;
return 0;
}
4. BBoautcst mocnenoBarenbHOCTh 1enblx uncen (0 — KOHEI MOCJeN0BaTEIbHOCTH), HAWTH
Pa3HOCTh MEXKy HAUMEHBIIUM CPEIU MOJIOKUTEIbHBIX U HAUOOJBIIUM CPEId OTPULIATENIbHBIX.
5. J1aH 11eJI0YMCIICHHBIN MacCUB B3 N 3JIEMEHTOB, HEOOXOIMMO HANTH KOJIUYECTBO 3JIEMEHTOB B
3TOM MAacCHBE, AJI1 KOTOPBIX MOCIeqHss nudpa B MIECTHAATEPUIHON 3aIIMCH U B BOCBMEPUYHOM
3allUCM  OJWHAKOBas, W 3aMEHUTh BCE YETHBbIC DJJIEMEHTHl MacCMBa Ha 3TO KOJIMYECTBO.
["apanTupyeTcs, 4TOo Takoil 3JIeMEeHT ecThb. Hamummre mporpamMmy AJisl pemieHust 3Toil 3amayu. B
KauecTBE pe3yJibTara MporpaMMa JI0JKHA BBIBECTH M3MEHEHHBIM MaccHUB, MO OJHOMY 3JIEMEHTY B
cTtpoke. Hanpumep, 1J1st ICXOHOTO MaccHBa U3 5 3JIEMEHTOB
2238142311
nporpamMma J0Ji’KHa BeiBecTH unciia 3 3 3 23 11, mo oAHOMY YHCIy B CTPOKE.
B nporpamme pazpabotaiiTe (YHKIHMIO BBIYUCISIOUIYIO XapaKTEPUCTUKY, (YHKIHMIO U3MEHEHHUS
MaccHBa M (YHKIIMIO IIeYaTH MacCcuBa.




Koumponvnan paboma Ne2
1. O6paboTka TByMEpHBIX MAaCCHBOB
DNEMEHTBI UCXOTHOW MATPHIIBI BBOJSTCS U3 TEKCTOBOTO (haiina. Pe3ynbTaThl BBIBOAUTH HA DKPaH U
B PE3YNBTUPYIOMNUNA TEKCTOBBIA (haityr. MaTpuily BBIBOJUTH 110 | MOCJE MPeoOpa3oBaHUM.
Onpenenut CyMMY M KOJHYECTBO TMOJIOKHUTEIBHBIX YHCENl PACIMOJIOKEHHBIX BHE IUAroHaien
maTpulbl B(n,n). Eciu HET MON0XKUTENbHBIX YHCEN, TO MOMEHSATh MECTaMH 3JIEMEHTHI TJIaBHOW U
no0OYHOM THUaroHane.

2. Ctpoku

Onucarp dyHkuuoo Isldent(S) nenoro tuma, IpOBEPSIONIYIO, SIBISIETCS JU CTPOKA S JTOMYCTHMBIM
uneHTuukaropom (Habop OykB u nu¢p, HaunHaromuiics ¢ 6ykssl). Ilpu yrBepauTeIbHOM OTBETE
Bo3Bpamaercs 0. Eciu S siBnsieTcst mycToit cTpokoit, To Bo3Bpamaetcst (—1), eciii cTpoka HauMHAeTCS
¢ uudpsl, To Bo3Bpamaercsa (—2). Ecau S comep uT HenomycTuMble CUMBOJIBL, TO BO3BPALIACTCS
HOMEp IIEpBOr0 HEIOIMYCTHUMOro CHUMBOJA. [IpOBEpUTH C MOMOIIBIO 3TOM (YHKUUU MATh JAHHBIX
CTpOK.

Konmponvnas paooma Ne3

1. Muorowten P(x)=axx" + anix™' +.+ aix + a0 ¢ uenbiMu Kod>QPUIMEHTAMH MOXKHO
MPEJICTaBUTh B BUJIE JIMHEHMHOTO OJHOCBS3HOIO CHHUCKa, mpuyeM eciu a;=0, TO COOTBETCTBYIOIIEE
3BEHO HE BKIIOYAaTh B CUCOK. Ompenenuts jormueckyro GyHkuuio bool Equal(list p, list q),
MPOBEPSIOLIIE Ha PABEHCTBO MHOTOUJIEHBI p U ¢

2. Janbl HaTypanpHble n U k. 1o Kpyry BBIIHMCHIBAIOT BCE HaTypaJlbHbIE uucia OT 1 1o n.
ChHauvana OTCUMTBHIBAIOT Kk -0€ YHCIO, HAYWHAs C IEpPBOrO, W YAAIAKOT €ro. 3aréM OT HEro
OTCUMTHIBAIOT k yucen u k -oe yaansiot, u T.4. [lpouecc octaHaBnuBaeTcs, KOraa OCTa&Tcsl OIHO
yucio. TpebyeTcs HalTH ATO YUCTIO.

3anaua 6bu1a nocrasneHa Mocugom dnasuem (Flavius Josephus) emé B 1 Beke (paBza, B HECKOIBKO
Oosee y3kol hopmynupoBke: npu k =2).

Pemrate 3Ty 3amauy MoeIMpoBaHUEM Ha 0a3e TMHEWHOTO OJHOCBSI3HOTO CITUCKA.

Koumponvnan paboma Ned

1. Hanwucats ¢yHKIHIO, TOJCYMTHIBAIOIIYIO KOJUYECTBO BEPIIMH B JepeBe paBHbIX K.
int CountVertex(Tree* Top, int K),
2. Bremonauth npeobpazoBanue nepesa.( void Transform (Tree* Top))

Han ykxazatens Top Ha KOpeHb HeMycToro aepesa. [ kak10i BEPIIMHBI IepeBa, UMEIOIEH JBE
AOYCPHUC BCPIIMHBI, IOMCHATH MCCTAMU 3HAYCHHUA NJOUCPHUX BCPIIHNH (T. €. 3HaUeHHA UX IoJeH

info).
Koumponwvnasa paooma Ne5
JaHo onpenenenue kiacca

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

Matrica( int n, int m, int el),; //6ce anemenmol pasHul 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);
s
Onpenenutre Tena JJis  TMEPCUUCICHHBIX  METOAOB. [IpuBemuTe TpUMEp MPOTPAMMBI,
JEMOHCTPHUPYIOIIHI pabOTy C 3TUM KJIACCOM.

2. Chnucok BONPOCOB M (MyIM) 3aJaHMI VIS POBeJeHNs MPOMEKYTOYHOM ATTeCTALMHI

l. Anroputm. CpoiictBa. Crioco0bl 3anucu.

2. Mammna Trropunra. [Ipumepsi.

3. ApXHUTEKTYpa KOMIIBIOTEpA.

4. CtpykTypa nporpaMMebl. 3aroyioBo4YHbIe (aitbl, Gaiiiasl peammsanuu. [Ipenporeccop.

5. [Tonsarue nepemenHoi. Tunel qanHbIX. O0MACTH BUAUMOCTH. Bpems Ku3HH.

6. Apudmernueckue, Toruueckue onepamnuu. [Ipuopurer.

7. [ToGuToBbIe oneparmu. Onepannu ciBUra.

8. Apudmernka ykazareneid. CBs3b MEXIy ykazarensMu u MaccuBamu. Ccbutku. [Ipumepsr.
9. [TorokoBbIit BBOA-BBIBOJ (10stream). Mcrionp3oBaHne MaHUITYASTOPOB. [Ipumepsi.

10. Ycnosuerii onepatop. Onepatop Beidopa. [Ipumepsr.

11. Bupaer nukiios. [Ipumepsl.

12. [IceBnocnyuaiinbie yncina. [lomydenue 1ienoro(BEmecTBEHHOTO) YKCIIa U3 3aJaHHOTO OTPe3Ka
[a, b] [Ipumepsr.

13. OnHoMepHble MaccuBbl. CTaTuueckas maMmsaTh. Jlunamudeckasi naMsarth. [Ipumepsr.

14. Copruposka BeioopoM. TpynoemkocTs. [Ipumepsi.

15. CoptupoBka oomeHoM. Moaudukanuu. TpymoemkocTs. [Ipumepsr.

16. CoprupoBka BcraBkamu. Moandukanuu. TpynoeMmkocTs. [Tpumepsr.

17. brictpas coptupoBka. Tpynoemkocts. [Ipumepsl.

18.  3agaum nomcka MMHMMYyMa (MakCUMyMa) M €ro HOMepa B OJHOMEpPHOM Maccuse. IIpumepsl.
19.  Ilouck B omHoMepHOM MaccuBe (JInHeiHbIi, OuHapHBIN). TpynoeMkocTs. [Ipumepsr.

20.  HM3menenue maccuBa (no0aBieHue, yaajaeHue 31eMeHToB). TpyaoeMkocTs. [Ipumepsr.
21. CraTtnyeckue AByMepHbIe MacCUBBI. [Ipumepsl.

22. Crioco0bI co3anus AMHAMUYECKUX TBYMEPHBIX MaccuBbl. [IpumMepsl.

23. JIByMepHBIii MacCuB B BHJI€ MaccuBa MacCUBOB. [Ipumepsl.

24. @ynkiun. CriocoOs! nepenaun napamerpos. [Ipumepsr.

25.  PexypcuBnubie pynkiuu. Anroputm EBknuma (HO/I). [Tpumepsr.
26.  1abnonnsie pynkuuu. IIpumepsi.

27.  Pab6ora c daitnamu(fstream). [Tpumepsi.

28.  ®yukuuum paboTsl co cTpokamu. bubnmoreka string.h [Tpumepsr.

29. ®yHKIMU padboThI co cTpokamu. bubnuoreka string [Ipumepsr.

30.  Crpykrypsl (struct). IIpumepsi.

31. Crek. Peanmmszanus Ha 6aze maccusa. [Ipumepsr.

32.  Jlunamuueckuii crek. Peanu3zamus Ha 6a3e nuHelHoro cnmcka. [Ipumepsr.
33. Crex (STL) [Ipumepsi.

34.  Owuepens. Peanmuzanus na 6a3e maccusa. [Ipumepsl.

35. Junamuueckasi ouepenb. Peanmuzarus Ha 6a3e nuHEHOTO cnivcka. [Ipumepsr.
36. Ouepens (STL) IIpumepsr.

37. Ouepens ¢ npuoputeramu. OCHOBHbBIE onepanuu. [Ipumepsl.

38.  Mlek. Peanm3zanus na 6a3e maccusa. [lpumepsr.

39. Huuamuyeckuit nek. [Ilpumepsl.

40.  Jluneiinsii cniucok. IIpumMepsr.

41. JIByHanpaBieHHbIN JUHEUHBIN ciucok. [Ipumepsl.

42.  JlepeBbs. CnocoObI IpeCTaBICHHUS.

43. JlepeBns obmero Buaa. Peanmzarnus. [Ipumepsr.



44.  bunapnoe nepeBo noucka. Peanmuzarms. O6xon. [Tpumepsr.
45. ABJI-nepeBo. banancuposka. [Ipumepsi.
46.  ABJI-mepeBo. Anroputm no6aBieHHe BepIHHbIL. [IpruMepsl.

47. ABJI-nepeBo. Anroput™ yaaieHus BepInHbL. [Ipumepsl.

48.  CnocoObl opraHu3aiiy aepeBa Nporu3BoIbHOTO BUA. [IpumMepsl.

49. JlnHaMu4eckoe MporpaMMHUPOBaHUE Ha TpUMeEpe BeIYUCIeHus yncen Oudonauun. [Ipumepsr.
50. JlnHaMu4yeckoe IporpaMMupoOBaHue CBEpXy BHU3. IIpumMepsl.

51. JlnHamMu4eckoe MporpaMMHUpPOBAHUE CHU3Y BBEpX. [IpumMepsl.

52. JluHamuueckoe — mporpaMmupoBaHue.  Haxoknenwe — HamOombinedl — Bo3pacTaromeit
MOANOCIEN0BATENBHOCTH. [IpumepsL.

53. JIBymepHas nuHamuka. Paccrosinue pegakrtupoBanus. [Ipumepst.

54. 3agayva o prok3ake. C nmopropenusimMu. [Ipumepsi.

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

56. Kannsie anroputmel. [TokpeITHE TOYEK €TMHUYHBIMU OTpe3KkaMu. [Ipumepsl.

57.  Xanusle anroputMmsl. 3agada o BHIOOpE 3a1BOK. [Ipumepsl.

58. JKannbie anropuT™el. 3aj1ada 0 HENMPEPHIBHOM prok3ake. [IpumMepsr.

59.  XKanusie anropurmel. Konupoanue Xadpdmana. [Ipumeps.
60. bubmuorexa OpenGL. CTpykTypa nporpamMmmsbl, OCHOBHBIE rpadUdeCKUe MPUMHUTHBBI.

61.  OOII. AbcTpakuus, HHKANCYISALIUS, TOJIUMOP(HU3M, HACIEIOBaHHUE.

62. [Tonstue kimacca. [Tonst, MmeTob1, Ieperpyska, this, pasmepsl kinacca [Ipumepsi.
63.  Bunasl koHCTpyKTOpOB. [IpHMmepsI.

64. CraTtuueckue noss U Metoabl. Koncrantsl B kiacce. [Ipumepsl.

65.  Jectpykropsl, [Ipumepsl. [Ipumepsr.
66. [IpaBuna mneperpysku omepanuid. I[leperpy3ka BHeEmIHMM 00pa3oM, METOJaMHU Kiiacca.

[Ipumepsl.

67. Hpy3ba knacca. [Ipumepsl.
68.  Hcxmouenus. [Ipumepsr.
69. Crarnueckas 6nbIuoTeKa.
70. JluHamudeckasi OMOIMOTEKA.

Ilpumepnuiit 6unem no oucyuniune
Teopemuueckuii éonpoc
3anava o prok3ake. C noropeHusiMu. IIpumepsr.
3aoanue 1
Jlana cTpoka, 3akaHuMBaromascst Toukor. Cpeay CHMBOJIOB CTPOKU 0COOYIO pOJIb UTPAET CUMBOII #,
HOSBJICHHE KOTOPOTrO B CTPOKE O3HAa4aeT yAajeHHe Hmpeaslayiiero cuMmposia. CooTBeTCTBEHHO, k
CHUMBOJIOB # TOAPSA OTMEHSIOT K TpeAplAyIiuX CHUMBOJOB CTPOKH, €CIH TAaKOBbIE HMEIOTCS.
Tpebyerca HamucaTte HporpamMmy, MpeoOpa3yrollyl0 CTPOKY C Y4YETOM YKa3aHHOTO 3HAauYeHHUs
CUMBoOJIA #.
3ameuaHus:
1) Eciu B Kakoi-TO MOMEHT Iepe HEKOTOPBIM CUMBOJIOM # Ha 3TOW CTPOKE HE OCTAJIOCh CUMBOJIOB,
TO €ro ClielyeT UTHOPUPOBATh.
2) B BBIXOAHYIO CTPOKY CHMBOJIBI # BBIBOAUTDH HE CIEYET HU B KAKOM CIIy4ae.
3) Ecnu B pe3ysbTare npeodpazoBaHUi BCE CUMBOJIBI B CTPOKE OBUIN YAAJIEHBI, TO CIEAYET BBIBECTH
IyCTYIO CTPOKY.
@dopmar BXOAHBIX JaHHBIX

[Ipu3nakoM OkOHYaHWsI BBOJAa CIYKUT Touka (cumBox "." ). Ctpoka comepxut He Oonee 200
CHMBOJIOB.

Bxonnas nnhopmanus Brixognas nadopmarms

Hello ww#orld! # | Hello world
a#ttabc# ab

the##he end. the end.




3aoanue 2

Hns  3amanHoi uymcioBodt mocnenoBarenbHOocTH  A[0.N] HalTH AJIMHY MakCUMaJIbHOUN
MOAMOCIIEA0BATEIIBHOCTH (MOTYT UATH HE TIOAPST) AJIEMEHTBI KOTOPOM 00pa3yroT apruMeTHIECKYIO
MIPOTPECCHIO.

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

®dopmar BBEIXOJIHBIX NAHHEBIX Jnunaa HCKOMOM OIIIOCIEJOBATEIILHOCTH. Cama
MOJIITOCIIEIOBATEIHHOCTb.

Bxonnble naHHbIC BrixogHsle JaHHBIC

5 3

5-3615-10 -3615

3aoanue 3

Paspexennas kBagpaTHas matpuia A (MaTpuiia ¢ OTHOCUTEIBHO MaJIbIM KOJIMUECTBOM HEHYJIEBBIX
2JIEMEHTOB) MOKET XPaHUThCA B aMATH B BHUJE Habopa cnuckoB STR, kak moka3aHo Ha pHUCYHKe.
Kaxxip1ii HeHyneBOi 3JeMEHT MaTpHIlbl XpaHUTCA B CTPYKType, UMeomel Tpu nonus: int Val; —
3Ha4YeHHE dJIeMeHTa, int Row; — HoMmep cTtonbma, Next — ykaszaTenb Ha CICIYIONINI HEHYJICBOU
anemeHT ctpoku. Kommnonenra STR[i] maccuBa STR — 3T0 ykasarenb Ha mHepBblii HEHYJIEBOU
JIeMeHT 1-i cTpoku. Hamummmure nporpamMmy, KOTopasi CTPOUT pPa3peKEHHYIO MaTpHIly, 3aTeM
HaMMIIUTE (YHKIHUIO, KOTOpas BBINOJHSAET MpeoOpa3oBaHUE: K AJIEMEHTaM IJIaBHOM JHaroHaiu
npubaBbTe 2, a 3aT€M IMOMEHSNUTE MECTaMH CTPOKH MaTpuIlbl (NIEPBYIO C TOCIEIHEH, BTOPYIO C
IPENNOCIEaHEN U T 1.).

STR

e nBEl=nT
— 7] o] o 3] 4w
R

—{-s] o] J 2[5

NULL




IIpunaoxenune Ne 2 k paGoyeii nporpaMmme M CUMIIIMHBI
«OCHOBBI NPOrPAMMHUPOBAHMSD)

MeToauuecKkue YKazaHud 1Jisl CTYACHTOB I10 OCBOCHHUIO TUCHUIIJINHBI

OcHoBHOH (OpMOI H3IOKEHHUST y4eOHOro Marepuana Mo aucuuiuiiHe «OCHOBBI
MPOrPaMMHUPOBAHUSY SBISIFOTCS JIEKIIUHU, PUYEM B popMe JIEKIIUU-0ece bl WM MacTep-Kiacca.
DTO CBSA3aHO C TEM, YTO IS (POPMUPOBAHUS AITOPUTMUYECKOTO MBIIUICHUS HEOOXOJUM OIIBIT
dopManmzanuu 3amad ¥ UX THodTamHoro pemieHUs. [1o OONBIIMHCTBY TeM MpPEIyCMOTPEHBI
7abopaTOpHBIC 3aHITHS B CMEXHOM Kypce «IIpakTHKyMm MO OCHOBaM MPOTPaMMHUpPOBAHHS», HA
KOTOPBIX MPOUCXOANT 3aKPEIUIEHUE JIEKIIMOHHOTO MaTepualia IMyTeM TIPUMEHEHHUS €ro K
KOHKPETHBIM 33/1auaM U OTpabOTKa HaBBIKOB pabOTHI 10 Pa3pabOTKe aJIrOPUTMOB, KOJTUPOBAHHUIO
UH(pOPMALIUU MU pabOTHI C Pa3IMYHBIM IIPOTPAMMHBIM 00€CIICUEHUEM.

JIsist yCHemHoro OCBOSHUS TUCIUILTUHBI OYSHb BaKHO PEIICHUE TOCTATOYHO OOJBIIOrO
KOJIMYECTBA 3a7ad4, TPeOyommMx pa3pabOTKH alropuTMa W HAMUCAaHUS MPOrPaMMBI, KaK B
ayJUTOPUH, TaK U CAMOCTOSTEIIFHO B KA4eCTBE OMAIIHUX 3a1aHuil. [Ipumepbl pemeHus 3amaq
pazOuparoTcsl Ha JEKIUSAX M TPAKTUYECKUX 3aHATUSX, MPU HEOOXOAMMOCTH TO Haumbojee
TPYAHBIM TE€MaM IPOBOJISITCS TOTIOTHUTENIbHBIC KOHCYIbTau. OCHOBHAS [1EJIh PEIICHUS 3a/1a4 —
chopMHpOBaTh ANTOPUTMHUYECKOE MBIIUIEHHE. [l pemeHnst Bcex 3aqad HeoOXO0AUMO 3HATh U
IOHUMATh JICKIIMOHHBIN MaTtepuai. [IoaToMy B miporiecce n3y4eHus TUCIUILTHHBI PEKOMEHTYeTCs
peryinsipHoe MIOBTOPEHUE MIPOIIEHHOTO JEKIIHOHHOT'O Martepuana. Marepuan,
3aKOHCTICKTHUPOBAaHHBIA Ha JIEKIUSAX, HEOOXOIMMO JOMa eme pa3 npopadaTbiBaTh W MPH
HEOOXOUMOCTH JIOTIONHITh WHGpOpMAIUel, NMOMy4eHHOW Ha KOHCYIBTAIMSX, MPAKTHYESCKUX
3aHSATUSAX MWW U3 YIeOHOU JIUTEPATYPHI.

Bonpiioe BHUMaHue TOMKHO OBITH YIETICHO BBIITOJIHEHUIO JOMAITHEH paboThl. B kauecTBe
3aJ]aHAN JJIS CAMOCTOSITEIIFHOW PabOThI JOMa CTYICHTaM IpeIararoTcs 3a/1aud, aHAJIOTHYHBIC
pa3oOpaHHBIM HA JIEKIUAX U MPAKTHUYECKUX 3aHATUSAX WIA HEMHOTO 0OJiee CIOKHBIC, KOTOPHIE
SIBIISTIOTCSI PE3YJIbTaTOM OOBEAMHEHUS HECKOJIBKUX 0a30BBIX 3ajad. 3agadd CHAr0TCS depes
cucreMy SIHIEKC-KOHTECT, 00513aTeNIbHBI K PELICHUIO TPU 3a7a4i U3 KaXKI0To Typa.

st Gosiee TIIyOOKOTO YCBOGHHSI Marepuajga B TEUEHHE OOYYCHHS TMPOBOISTCS
KOHCYJIbTallMi (IIpU HEOOXOAMMOCTH) MO pa3bopy 3amaHuil AJs CaMOCTOSITENBbHOW paloThl,
KOTOPBIC BBI3BAIH 3aTPYAHCHUSI.

B konme 2 cemecTtpa CTyIEHTHl CHAIOT OHK3aMeH. OK3aMeH NpPUHUMAETCs IO
9K3aMEHAIIMOHHBIM OHJIETaM, KaXIbIi 13 KOTOPBIX BKJIIOYAET B Ce0s1 OIMH TEOPETUICCKHIA BOIIPOC
U Tpu 3a7aun. Ha camocTosITeNnbHYI0 MOJITOTOBKY K SK3aMEHY BBIACNSAETCS 3 JHs, BO BpeMs
MOJITOTOBKH K SK3aMEeHY TPEIyCMOTPEHA TPYIIIOBast KOHCYIJIbTAIHS.



