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1.Ilesb oCBOEHMS AUCHHUILIHHBI:
CdopmupoBaTh y CTYACHTOB CIIOCOOHOCTH pa3padaThIBaTh METOJUYECCKUE U CIIPABOYHBIC
MaTepHuaibl M0 BOMPOCAM TOCYJApCTBEHHOTO M MYHHUIIUIAIBHOTO YIPABICHHS C NPHUMEHSTh
CPEIICTB POrPaMMUPOBAHUS JUIsI 0OecTiedeHus] HH)OPMAIIMOHHO-CIIPABOYHON PaOOTHI.

2.Ilnan kypca:

Tema 1. BBeqeHue B IporpaMMupoBaHue

[TonsTHEe anropuTMa, OJIOK-CXEMBI, MCEBIOKOAa, MPOrpaMMHOro Koia. Kommwisims u
oTnaaka nporpaMMbl. CHHTaKCHUYECKHWE W ATOPUTMHYECKHE (JIOTUYECKUE) OIIMOKH, OIIMOKU
BpeMenu ucnonHenus. Ctpykrypa mporpammel. ®ymkmus main(). CpeacTBa BBOja/BBIBOJA.
[lepemennble © THIbl  JaHHBIX. OObsBIeHHEe nepeMeHHON. KiroueBble cioBa
uACHTUPUKATOPBl. Apudmernueckue omepanuu. Ocrtatok oT jneneHus. JleneHue Hareno.
[Tonkmouenue OUOIMOTEK (3ar0JIOBOYHBIX (DAIAIIOB).

Hcnonp3oBanue mareMatudeckux GpyHkuui. [Ipusenenue tunos. PazpaboTka nporpamMm
C WHCIONBb30BaHMEM TpUTrOHOMeTpuueckux ¢Gynkmmii. KBaapatneiii kopens. BosBenenue B
cTereHb. Beruucnenue norapudMoB. BeruncieHne XapakTepHCTUK T€OMETPUIECKHX OOBEKTOB.
Coxkpaménnsie hopmbl apupmMerndeckux omeparuii. OcoOeHHOCTH PabOTHI onepaTopa JeICHUsS
C LIEJBIMH U BEIIECTBEHHBIMU YnciaMu. OOpalrieHne K OTIEIbHBIM IU(paM Yrciia ¢ TTOMOIIbI0
OIepalyii JCJICHUs HAIIEJIO M OCTaTKa OT JICJICHHSL.

Tema 2. YcJI0BHBIE 01I€PATOPBI

[Tousitue ycnoHoro omneparopa. Cunrakcuc omnepatopa if-else. Oneparyu cpaBHEHHS.
Jloruueckue orepanuy U BeIpaKeHHs. TaOJMIbl HCTUHHOCTH JIOTHUECKUX onepanuii. [Tpumepsr
ucnonp3oBanus oneparopa if-else. Vcnons3oBanue omneparopa if 6e3 Berku else. I'enepanus
NICEeBIOCITyYaHBIX YUCEN U urpa «Yraaai uyucio!». Bioxennsie oneparopsi if-else u «wiecenka»
if-else-if. MuTerpamus MaTreMaTHn4ecKUX BBIYMCICHUI U YCIOBHBIX ONEpaTtopoB. [obanbHbIe 1
JIOKAJIbHBIE TIEPEeMEHHBIC OTHOCHTENbHO Tena omepatopa if-else. Cokpaménnas ¢opma
omnepatopa if-else. Pemienne kBagpaTHOTO ypaBHEHUSL.

Cunrakcuc omeparopa Switch-case. Otnuuuns omneparopos if-else u switch-case. Posb
orneparopa break B konctpykiuu sSwitch-case. [Ipumepsl 0CO3HAHHOTO UCKIIIOUCHHSI OIIEPATOPOB
break u3 xonctpykimu Switch-case. Peanuzaiiusi KOHCOJTBHOTO MEHIO TPH MOMOIIK ONEepaTopa
switch-case. Merxa default.

Tema 3. [lukIu4ecKkue KOHCTPYKIHMHU

[MonsiTHe 1MKIAa W UTEpAlUH. 3a7a4d, PellaeMble MPHU TMOMOIIM IUKIOB. OCHOBHBIC
NPUYMHBI UCIIOJIB30BAHUS IMKJIOB: THMOKOCTh M HCKIIOYCHHE JYyONMPOBaHMS MPOTPAMMHOTO
koja. Omeparop goto. Iukit Ha 6a3e onepatopos if u goto. [lepemenHas-CUETUHK.

[uxasr while u do-while. Mx ¢Bsi3b ¢ nukiaom Ha 6a3ze oneparopos if u goto. Pemienue
BBIYMCIUTEIBHBIX 3aa4 C MCIOJIb30BaHMEM IUKIOB. Mcmnonb3oBanue nukiaa do-while, xorma
JIOJDKHA OBITH BBITIOJTHEHA XOTs ObI OJHA uTepaius. beckoHeunslit nuki. [lpepbiBaHue IUKIIA
npu nomoinu oneparopa break. HempaBwibHOe yclioBHE Kak TNPHUYMHA 3aI[MKIABAHUS.
['moGanbHbIC U JTOKAIBHBIE TEPEMEHHBIE OTHOCHTENFHO TeJa UK.

[Mukn for. Hcnonp3oBanue nwukiaa for, xorma umcino wrepanuii w3BectHO. IIpaBumita
BBIOOpa IMKIa B 3aBHCUMOCTH OT pEUIaeMOM 3aJadd. BplYHMciIeHHEe CyMM pSIOB C
HCIIOJIB30BAaHNEM LIMKIJIOB. BBIBOJ MOCen0BaTebHOCTEN. ['eHepanus meceB1oCy4aiHbIX YUCe.
JIuHeWHBIE KOHTPYIHTHBIH TeHepaTtop TIceBAOCTy4YalHbIX uyucen. Yucna Dubonauym.
Qaxkrtopuan. ['eHepanust apupmeTHUeCKOH U TIeoMeTpUuecKkod mporpeccuil. Broxxenue
YCJIOBHBIX OTIEPAaTOPOB B LIUKJIBI.

MeToapl YMCICHHOTO WHTETPUPOBAHUS: METOJ MpPaBbIX (JIEBBIX) MPSIMOYTOJIbHUKOB,
MeToJ| Tparneiuii, metoq Cummncona*.

Tema 4. MaccuBBI M CTPOKH

[TonstTue maccuBa. OObsiBIeHHe MaccuBa. Hymeparus snemeHTOB MaccuBa. MHaekc
3JIeMEHTa MaccuBa. 3amojiHeHue maccuBa. CopTupoBka MaccuBa. [IOMCK MakCHMallbHOTO H
MHHUMAJIBHOTO 3JIeMEHTa. BBIYHMCICHHE CYMMBI JJIEMEHTOB MaccuBa. IIOMCK »nemMeHTa B
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MaccuBe. [locnemoBatenbHblid MOWCK. MHTerpanus MaccuBOB, HUKIOB M yciaoBui. [loacuér
YHCiIa 3JIEMEHTOB C HY)KHBIM CBOWCTBOM. PaboTa ¢ MaccuBOM 3apaHee HE M3BECTHOTO pa3mepa.
I[Ty3bIpbKOBas coprupoBka. COpTUPOBKA METOJIOM IIPSIMOTO BBIOODA.

Brictpast coprupoBka*. IlupamunanbHas coptupoBka®. CopTupoBKa CIHUsSHHEM™.
JIBOWYHBII IMOUCK B yropsigoueHHOM MaccuBe™. Beruncnenue paxropuana ot 100%*.

OObsiBeHue CTPOKM M cumBosia. Hymepamusi cuMmBoioB crpoku. OOpamieHue K
OTJENIbHBIM CUMBOJAM CTpPOKU. Mcmonb3oBaHue KaBbIYEK M anocTpo(oB HNPUMEHUTEIBHO K
cTpokam u cumBojaM. Omnpenenenue AuHb cTpoku. KonkaTtenamus ctpok. O6paboTka CTpok ¢
UCIIOJIb30BaHUEM YCIOBHOrO omepatopa if-else. BBox cTpok, cOCTOSIIMX U3 HECKOJBKHX CIIOB,
npu nomom (yakuu getline(). Mcnons3zoBanue ¢yukumii setlocale(), SetConsoleCP() wu
SetConsoleOutputCP() mis oToOpaXkeHHs PYCCKUX CHMBOJIOB.

WHTrerpauus CTpok, HUKIOB U ycioBuid. [lofcder yucina CHMBOJIOB CTPOKHM C HY’KHBIM
cBoiicTBOM. IIpumepsl pemieHusi 3agad. 3ajadya IOUCKA MOACTPOKM B cTpoke. HauBHBIM
AJIITOPUTM.

Anroputm Pabuna-Kapna*. Ilouck moacTpoK ¢ HNOMOIBIO KOHEYHBIX aBTOMAaTOB U
anroput™ Axo-Kopacuk®. Anroputm Knyra-Moppuca-Ilparra*. Anroputm boiiepa-Mypa*.

Tema S. IIpouenyps! 1 GpyHKIUHU

[TonsTHe MoxmporpamMmsl, poreaypsl 1 GyHkuH. OOBsIBICHUE, ONPEIEICHUE U BBI30B
npoueaypsl (pyHkiun). Otiuuue nporenypsl 1 pyakuuu. Curnarypa (uatepdeiic) mpoueaypsl.
[Tycroit Tun — void. Bei6op umenu npoueaypsl. DopmainbHbeie U hakTHUSCKHE apryMeHThI. Teno
npouenypsl. IlpaBuia BeiOopa uMEH A npouenyp. ['oOanbHble U JIOKalbHbIE NEPEMEHHbIE
OTHOCHUTEJIbHO HEKOTOPOI MPOIENYpHI.

OOsbsBiEeHME, oOIpenelieHue U BbI30B (QyHKIMM. Tunm Bo3BpamaeMoro (yHKIMen
3Hauenus. Omepartop return. Curnarypa (untepdetric) ¢ynkmumm. Co3laHue W IMOAKITIOYCHUE
3aroioBoyHoro (aina. Co3maHue U BbI30B  (DYHKUMH JUIi  PELICHUs  Pa3IUYHBIX
BBIUUCIUTENBHBIX 3a/1a4. [IpaBuna BeiOopa uMeEn st pynkuuid. [lepenava 3Ha4eHUN Pa3TUIHBIX
TUIIOB B Ka4E€CTBE apryMEHTOB (DYHKIUH.

[Tpumepsl 3anay, MOApPa3yMEBAIOLIUX MCIIOIb30BAHUE BIIOKEHHBIX LUKIOB. BbIHOC
BJIOKEHHOTI'0 IMKJIa B OTAEIbHYI (QYHKIMIO (MPOLEAYpPY) KaK Croco0 YIpPOIIEHUS CTPYKTYpPbI
nporpammebl. [lonsiTe mpukiagHoro mporpammuoro uatepderica (Application programming
interface - API). Tlpumep co3maHHs ¥ HCIOJB30BAHUS MPUKIAJHOTO IPOTPAMMHOIO
uHTepdeiica. KomaHibl BBICOKOTO U HU3KOTO YPOBHSI.

Tema 6. PexypcuBHbIe H JJorHYecKHe GyHKINH

[Ipumepsl  pekypcuBHBIX  00beKTOB. PexkyppeHTHoe  cooTHouleHue. [lonsTue
pekypcuBHOM QyHKIMM (mpouenypsl). CTpykTypa peKypcHBHOM (yHKImMH (Ipouexypsl).
Ommnbo4yHOE NPOEKTUPOBAHME PEKYPCUBHBIX (YHKIMH Kak MpUYMHA 3alUKIMBAaHUE.
®axropuan. Yucna dubonauun. MrepaTuBHBIE U PEKYPCHUBHBIE BepCHM (QYHKLUH (Tpoueayp).
CBs3b pexypcuu u 1ukia. [Ipumepbl H3BECTHBIX PEKYPCUBHBIX alrOpUTMOB. Briuncienue umncia
duboHayuu Kak npumep Hea(h(HEeKTUBHOTO NCIOIB30BAHUS PEKYPCHUH.

Pemenne 3amaum o Xanoiickux OamHsax®. PexkypcuBHas peanuzanus JIBOMYHOTO
noucka®. PexkypcuBHblE pealM3allud COPTUPOBKU CIMSIHMEM U OBICTPOH COPTHPOBKHU™.
['eneparus Bcex MOJMHOXKECTB™ .

Jlornueckue GyHKIMM Kak o0coOblii moasun (yHkuuit. Jlormueckuit Tum  bool.
OObsiBiIeHUE, ONpeeNIEHUE U BBI30B JIOTHYeCKUX (PyHKUIMNA. OCOOEHHOCTH BBI30BA JIOTMUECKUX
¢ynkuuit. Mcnonp3oBanue jgoruyeckux (GyHKUMA npu oOpaboTke MaccuBOB M cTpok. [IpaBuia
BBIOOpa UMEH TS Torrueckux GpyHkiui. [lepemennas-gdar.

Tema 7. MaTpHuubl 4 MACCHBbI CTPOK

[Ipumepsl 3amad, TpHU pPELIEHUH KOTOPHIX HCHOJIB3YIOTCS MaTpuipl. OObsBICHHE
MaTpullbl. 3anoiaHeHue Marpuibl. CriocoObl 3aN0IHEHUsT MaTpHll. BBIBOJ MaTpuIlbl Ha KpaH B
Bune Tabmunpl. CtonOiel W cTpoku Marpuibl. OOpaboTka MaTpuil C HCIOJIB30BAaHUEM
BJIO’KEHHBIX LIMKJIOB.



[IpencraBnenne rpada B Buae Marpurbl™. OOxonmbl rpada*. IloctpoeHme kapkaca
rpada*. Pemenue cucreM JIMHEHHBIX ypaBHeHUH MeTonoM ["aycca*.

OOBbsBIEHNE U 3allOJIHEHHE MaccuBa CTPOK. OcoOeHHOCTH pabOThl ¢ MaCCUBaMHU CTPOK.
CoprtupoBka MaccuBa CTpOoK 1o andaBuTy (Mo jumHEe cTpoku). IIoMCK KOHKPETHBIX CTPOK B
MmaccuBe cTpok. [lepenada cTpok B KauecTBe apryMeHTOB (pyHKuuil. Bo3BpaiieHue cTpoku B
Ka4yecTBE 3HAUCHUS (PYHKITUH.

Tema 8. Daitibl

O HE0OXOIMMOCTH MCIONIB30BaHUS (aiIOB MPHU PELICHUH HEKOTOPHIX 3a1ad. Daiin Kak
CTPYKTYpa JaHHBIX IOCJIEIOBATENBHOIO J0CTYyINa. 3aluch AAHHBIX B ¢ailn. UTeHne AaHHBIX U3
¢aiina. [lpusnak konma dQaina. Oynkius eof() m urenue daina nenukom. OnpexneneHue
pasmepa aitna. OOpaborka daiinoB. KomupoBanue ¢aiinoB. PexxuMbl OTKpBITHS (haiiioB.
Pabora ¢ daitmamu B ctuiie si3pika C u si3pika C++.

Tema 9. CTpyKTYpBI

[Tonsitue crpykrypbl. CTpyKTypa Kak HOBBIM COCTaBHOM TUI AaHHBIX. [lepeMeHHble THIA
«ctpykrypa». Ilome ctpykrypbl. Omneparop «rouka». MaccuB cTpykTyp. BiioskeHHble
CTPYKTYpbl. MogenupoBanue OOBEKTOB pPEAIBHOTO MHpPAa TPU  TIOMOLIM  CTPYKTYP.
MogenupoBaHue reoOMEeTpUYECKHX 0OBEKTOB IIPU MOMOLIH CTPYKTYp. CTpyKTypa Kak kiacc 6e3
meTo0B. [lepenada CTpyKTyp B KadecTBE apryMeHTOB (DyHKIIUH.

BuroBkle 110JI1s1 1 00BEAUHEHUA ™.

Tema 10. IlunaMuyeckne CTPYKTYPbI JAHHBIX HA OCHOBE MacCHBA

[TonsTHe nuHAMHUYECKUH CTPYKTYpbI JaHHbIX. BcraBka u ynanenue snemeHToB. CTek,
ouepenb U CHHUCOK. VIcronb30BaHNE BCIIOMOTATEIBHOW MEPEMEHHON JJIsl XpaHEHUsS TEKYILEro
KoJIn4ecTBa 3yeMeHTOB. Mmutaums ynaneHus M jpoOaBieHus 3ieMeHTOB. [Ipumepsl
UCTIOJIb30BaHUS TMHAMHYECKHX CTPYKTYP JaHHBIX.

VYkazarenu M JMHAMMYECKOe pacrpeneneHue namsatu®. Peanmuzanus AMHAMHUYECKUX
CTPYKTYp JAHHBIX C MCHOJb30BaHUEM yKazarenei®. JlepeBo nBomunoro mowcka*. Ilmpammma*.
Xem-Tabnuua: MeToJ] LENOo4YeK M METOA OTKpbIToN aapecauun®. IloMck IUKiIa B CBS3HOM
crucke™.

3.@opMbI TEKYLIEro KOHTPOJISI U MPOMEKYTOUYHOH aTTecTalluu

Tema (pasnen) MeToabl TEKyLIEro
KOHTPOJISA YCIIEBAEMOCTH
Tema 1 BBenenue B CTpyKTypHOE IPOrpaMMHUPOBAHHE Tecr, I13
Tema2 YcnoBHBIE OnIEPATOPEI Tecr, I13
Tema 3 [Muknudeckne KOHCTPYKIUU Tecr, I13
Tema 4 MaccuBbl U CTPOKH Tecrt, 113
Temad [Tponienyps! U pyHKIUHU Tecr, I13
Tema 6 PexypcuBHbBIE 1 JOrHUecKue PyHKINH Tecr, I13
Tema 7 Martpuibl 1 MaCCUBBI CTPOK Tecr, I13
Tema8 daiinel Tecr, I13
Tema9 CTpyKTypbl Tecr, I13
TemalO Peanusanus CTpyKTyp JaHHBIX HA OCHOBE Tecr, I13
MacCUBa

[TpomexxyTouHasi aTTecTanus MPoBOAUTCS B (popMe dK3aMeHa.
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