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1. [lesin OCBOEHHUSA AW CIUILINHBI

JucuumimHa "OCHOBBI NIpOrpaMMUpOBaHuUsA" HaleleHa Ha MOATOTOBKY CTYAEHTOB K
NeSTEIbHOCTH, CBSI3aHHOW C  pa3pabOTKOM MporpaMMHOro oOecrnedeHus i peLIeHus
npoeCCHOHATBHBIX 3aJa4, M, SBISAETCS OJHUM W3 OCHOBHBIX IPEJAMETOB, CIOCOOCTBYIOLIMX
Pa3sBUTHIO AJITOPUTMHUUYECKON KYJIbTYPhI U KOMIIBIOTEPHON T'PAMOTHOCTH CTYIEHTOB.

Kypc cmocobctByer ¢dopMupoBanuio (QyHIAMEHTAIBHOW 0a3bl, HEOOXOMUMOH ISt
YCIIEIIHOTO OCBOEHMsI KaK OOIIeNnpo(ecCHOHANBHBIX, TaK U CHELMATIbHBIX JUCLMIUIMH, U3y4eHUE
KOTOPBIX CBA3aHO C CO3JaHHEM WH(POPMAIIMOHHBIX CUCTEM JUIS Pa3IMYHBIX MPEIMETHBIX 00JacTeH,
UX aHAJTU30M, BHEJIPEHUEM H COTIPOBOKICHHEM.

Ilenvto u3yuenua NAaHHON NUCIMIUIMHBI SBISETCS O3HAKOMJICHHE CTYACHTOB C TOHSTHEM
QITOPUTMA, CHoco0aMM M CpPEeACTBAaMM MX IPEICTABICHMs, pa3IMYHBIMU HapagurMamu
OpOTpaMMHUpPOBaHUs, Kilaccu(pukanueld ¢ SBOJNIOLUUEH  S3BIKOB  NPOTPAMMHUpPOBAHHSA, U
COBPEMEHHBIMU TEHJCHLUMAMU HMX Pa3BUTHUS, a TAaKKe JETAJbHOE H3yYEHHE OJIHOTO U3 SI3bIKOB
BBICOKOTO ypOBHS (s13bIK C++).

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMmMbl

JlaHHas JAUCUUIUIMHA OTHOCUTCA K 00s3aTeIbHON 4acTH 0Opa3oBaTeNbHOIM NMporpaMmbl U
BXoIuT B Moaynb «lIporpammupoBanue I», nmoamonynb «OCHOBBI NporpamMmupoBaHus». s
YCIIEIIHOTO YCBOCHUS JaHHOM AUCHUILIMNHBI HE0OX0AMMO, YTOOBI CTY/IEHT OBJIa/1€]1 TAK)KE 3HAHUSMH,
YMEHUSIMH M HaBbIKAMH, KOTOpbIe (HDOPMUPYIOTCS B IIpollecCE€ M3Yy4YEHUS JUCLMILIUH:
«MaremaTnueckuil aHanu3», «Aisredpa U reomeTpusi», «JluckpeTHas MaTeMmaThKa» - 3HATh
OCHOBHBIC MOHSATHS U METOAbl MaTeMaTHMUYECKOI'0 aHalln3a, ajlreOpbl, F€OMETPUH; YMETh pellaTh
3amaun  Teopuu mpenenoB (yHkuwiA, audQepeHInpoBaHUs, HHTETPHUPOBAHUS U PA3TIOKCHHUS
GyHKUMH B psabl; BIAAETh HABbIKAMU HCIOJb30BAHUS CTaHJIAPTHBIX METONOB M MoJenei
MaTeMaTUYECKOI0 aHaJIM3a U UX IPUMEHEHUs K PELICHUIO MPUKIAIHBIX 3a/1ad. 3HAHUS U HaBbIKH,
IIOJIyYEHHBIE TPU M3YyYEHUM JUCHMILUIMHBL "OCHOBBI INPOrpaMMHUpPOBaHUsA", WCIIOJIB3YIOTCS
yYalIUMHCS IpU U3YyYEHUH MOCIENYIOMMX 001enpo(ecCHOHATBHBIX U CHEIUAbHBIX TUCIUIUINH
KOMITBIOTEPHOI'0 IMKJA, B YAaCTHOCTH JuciMIUMH ‘“UHdopmartuka”, "IIpakTukym mo oObEKTHO-
OpUEHTUPOBAHHOMY IporpamMmupoBaHuio"”, "S3bIKM M METOABl MPOrpaMMHUpPOBaHHUA", a TakKke
"ApXxuTeKkTypa KOMIBIOTEpOB" M “OmnepanOHHBIE CHUCTEMbI . 3HAHUS U NPAKTUYECKUE HABBIKH,
MIOJIyUYEHHBIE B PE3yJbTaTe OCBOCHHUS IUCLMIUIMHBI, UCIOJIB3YIOTCS CTYAEHTaMU IpU pa3paboTke
KYpPCOBBIX U IUIUIOMHBIX pa0boT, B HAy4YHO-UCCIIE0BATENbCKOM padoTe.

3. Ilmanupyemblie pe3yJbTaThl 00y4eHHUs MO AUCHUILINHE, COOTHECEHHBbIE C TIAHMPYEMbIMH
pe3yJbTaTaMU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

[Ipouecc n3yyeHus: TUCIUIUIMHBI HAIpaBieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHINN
B coorBercTBUM ¢ PI'OC BO, OOII BO 1 nproOpereHus cieayromux 3HaHUH, YMEHUH, HABBIKOB U
(unu) onbITa AESITENTLHOCTHU:

®opmupyemast NupnxaTop nocTuskeHHust Ilepedyenn
KOMIETEeHIHSA KOMTIETeHIIN T MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHust
(ko n popMyIHpOBKA) (ko u popMyIMpOBKaA)
OoumenpodeccuoHalbHbIe KOMIIETEHIIUN
OIIK-4 H-OIIK-4.1 3HaTh:
CriocobeH HaxOauTh, 3HaeT 6a30BbIE OCHOBBI — CpeICTBa ONMMCAHUS AITOPUTMOB;
aHaJIM3UPOBATH, COBPEMEHHOTO YmMmers:
pean30BbIBATh MaTeMaTHYEeCKOro anmapara,




MPOTPaMMHO U
HCIIONIb30BaTh Ha
MIpaKTHKe
MaTeMaTHYECKUe
JITOPUTMBI, B TOM YHUCIIE
C IPUMEHEHHUEM
COBPEMEHHBIX
BBIYUCITUTEIHHBIX
cucTeM

CBSI3aHHOIO C
MPOEKTUPOBAHUEM,
pa3paboTKoi, peanu3anuei u
OLICHKOM KadecTBa
MPOrPaMMHBIX IIPOIYKTOB U
MPOTPaMMHBIX KOMIUIEKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEUCCKOU ACATEIIbHOCTH
HN-OIIK-4.3

NmeeT npakTHueCcKUd ONBIT
MPUMEHEHUSI COBPEMEHHOTO
MaTeMaTU4YeCKOro amnmnapara,
CBS3aHHOTO C
MIPOCKTUPOBAHUEM,
pa3paboTKOMH, pearn3amnueii u
OIICHKOM Ka4yecTBa
MPOTPAaMMHBIX ITPOYKTOB U
HpOFpaMMHI)IX KOMIIJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEUCCKOM JIeATCILHOCTU

— IMPOBOJUTH OLEHKY CIIOKHOCTH
alrOpUTMOB;

BaageTh HaBbLIKAMM:

— Ppa3paboTKH aITOPUTMOB PEIICHUS
THITOBBIX TTPOQECCHOHATLHBIX 33]1a4;

— HaBbIKaMH aJITOPUTMUYECKOTO MBIIILIICHHUS.

OIIK-5

CriocobeH moHnMaTh
MIPUHIIUTIBI Pa0OTHI
COBpPEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJIOTUN U
WCTIONB30BaTh UX IS
peleHus 3aaa4y
npoeccnoHaIbHON
JeSITeTbHOCTH

N-OIK-5.3

PeanuzyeTt npuHLIUIIBL
paboTBI COBpEMEHHBIX
WHPOPMALTUOHHBIX
TEXHOJIOTUI AJ1d pCHICHUA
3aa4 npodeccnoHaaTbHON
JeSTEIBHOCTH

3HaTh:

— COBpPEMEHHBIC TEXHOIOTUU
MPOTrPaMMHUPOBAHHS

YMeTh:

— paboTaTh C COBPEMEHHBIMU CUCTEMaMHU
MPOrPaMMHUPOBAHUS, BKITIOYAst 00BEKTHO-
OpPHECHTHUPOBAHHBIE;

— COCTaBJISTh MPOTPAMMBbI Ha SI3bIKE
MPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS JJIs
pelleHHS BEIYHCIUTENBHBIX 337124 U 33724
00paboTku uHpopMaLny;

— TIOJIb30BaThCS HHCTPYMEHTAILHBIMU
CpeICcTBaMU Ui pa3pabOTKU MPUKITATHBIX
MPUWIOKEHUM.

- TECTHPOBATh U OTIIAKHUBATH IPOTPAMMBI;
Baagerh HaBBIKAMM:

— HCMOJIb30BaHUS MHCTPYMEHTATBHBIX
CPEJICTB JIJIsl CO3JIaHMsI, OTJIAJKH
TECTHPOBAHUSI TPOTPAMM U OTJCIBHBIX
MoTyJieH, ONOINOTeK;

— METOJIMKAMHU COBPEMEHHOM TEXHOJIOTUU
POTPaMMHUPOBAHHS.

OIIK-6

CnocobeH
pa3pabarbiBaTh
QITOPUTMBI U
KOMIIBIOTEPHBIC
MPOTPaMMBI, TIPUTOTHEIE
JUTS TIPAKTHYECKOTO
MPUMEHECHUS

N-OIIK-6.2

CriocobeH pa3pabareiBaTh
KOMITBIOTEPHBIE TIPOTPAMMEBI
HPUTOJHBIE JUTS
NPaKTHYECKOTO IPUMEHEHHUS
N-OIK-6.3

[MpuMmeHsieT anropuT™Mbl U
KOMITBIOTEPHBIE TIPOTPAMMBI
JUTSL PEIICHUS] TPaKTHYECKHUX
3a1a4 B o0yacTu
npohecCHOHANBHON
JeSITeIbHOCTH

3HaTh:

— pasiu4HbIe MapaurMbl
IIpOrpaMMHUpPOBaHUS.

— 00IIMe PUHITUIIBI TOCTPOSHHS U
WCTIOJIb30BaHMSI COBPEMEHHBIX S3bIKOB
IIPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS,
— 0a30BBIE CTPYKTYPHI TaHHBIX;

— IPUHIUIBI TPOIETYPHOTO U OOBEKTHO-
OPHUEHTHUPOBAHHOIO IIPOrPaMMHUPOBAHNS,
— IPUHIUIBL Pa3pabOTKX IPOTPaMM H
OTJIEIBHBIX TPOrPAMMHBIX MOJIYJICH U
KOMIUIEKCOB, TIPUHITUIIBI OLIEHKU UX
Ka4ecTBa;

— OCHOBBI ITPOrPaMMHUPOBAHMUSI Ha SI3bIKE
C++.




yHI/IBepcaJIBHbIe KOMIICTCHIIHHU

YK-1 H-YK-1.1 Bnagers HaBBbIKOM:
Crioco6eH ocymiecTBIATh | 3HAST MPUHIIAIIEI cOopa, — paboThI ¢ HAYYHO-TEXHUIECKON
MOUCK, KPUTHICCKHIA otbopa 1 0000IIeHUsS] JIUTEPATYPON U TEXHUUECKOM
aHaIIN3 U CUHTE3 nH(pOpMaITUH JIOKyMEHTAITHEH 110
nH(pOopMaIuy, HU-YK-1.2 MPOrPaMMHOMY O0ECTICUSHHIO.
IIPUMEHSATH CUCTEMHBIN YMeeT COOTHOCUTh Ymern:
MTOIXOJT JIUIS PEIICHUS Pa3HOPOJIHBIC SBICHUS U — OILICHUBAaTh Ka4e€CTBO TOTOBOTO
MTOCTABIICHHBIX 33129 CHUCTEeMAaTH3UPOBAThH UX B MPOTPaMMHOTO TIPOAYKTa
pamKax n30paHHBIX BUAOB
npohecCUOHATBHOMN
JIeSITEIIbHOCTH
YK-2 HU-YK-2.3 Ymern:
Crnioco0eH onpenensrs HmeeT npakTHYECKUN OTIBIT — (hopMaM30BaTh MOCTABJICHHYIO 33/1a4y;
KpYT 3aj7]a4 B paMKax MPUMEHCHUST HOPMATUBHOM — ohOpMIIATH MPOTPAMMHYIO JIOKYMEHTAITUIO
[TOCTaBIICHHOW TIENTN 1 0a3bl U peleHns 3a1a49 B
BBIOMPATh ONTUMANBHBIC | 00JTacTH N30pPaHHBIX BHIOB
CIOCOOBI HX pEIeHHUS, npogeccHoHANBHON
WCXOS U3 IEHCTBYIONINX | ACATEIHHOCTH
MIPaBOBBIX HOPM,
HUMEIOIUXCS PECYPCOB U
OTpaHUYECHUI

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUTIINHBI

OO61as TpyA0€MKOCTh TUCHHUIUIHHBI COCTaBIsIeT 8 3a4eTHhIX equHuIl, 288 akaj. Jaca.

Ne Tembl (pa3aenbl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIEr 0
n/m AUCIHUTLINHBI, BKJIIOYASl CAMOCTOAITETbHYIO KOHTPOJISI yCIIeBaeMOCTH
HX co/iep:KaHne padoTy CTyAeHTOB,
U UX TPYI10€MKOCTh @®opMa NPOMeKYTOUHOM
(B akaieMUYEeCKHX Yacax) aTTecTalMu
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BBoanas nexknus.
1. |AAropuTMBI U UIX 1 1
TIpeICTaBJICHNUE.
SI3b1KM IPOrpaMMUPOBAHHSL.
9 Knaccuduxarmus, 1 1
" |ocobeHHOCTH, HCTOPUS
pa3BUTHSL.

Baenenue B s3p1k C++.
3. |CTpyKTypa IporpaMmmsl, 1 1 0,5 1 Jlaboparophas padorta 1
OCHOBHBIC THUIIBI JIAHHBIX.

[Ipocreitmue cpencrra BBOA

¥ BHIBOJIA. 1 1 0,5 1 Jla6opaTopHas pabota 1

OHepaI_[I/II/I, BBIPpAXKCHUA U

“lonepatops! B s13bike C++. 1 1 0,5 1 JlaGopaTtopHas pabora 1




OHGpaTOpLI BCTBJICHUSA U

Konrect Ne 1

6. 1 0,5 2 VCi1oBUs M LUKITBI
BbIOOpa B s3bIKe CH+. "
Jlaboparophas paborta 1
KonTponbhas pabora Ne 1
7 [IporpammupoBanme 9 5 Konrect Ne 2
" | IUKITYECKUX TIPOIIECCOB. [uxmet 1
MOCJICI0BATEIILHOCTH
VYxkazatenu. Pabota c
JTUHAMHYECKOU MaMSThIO.
8. . 1
Apudmernka yKazaTenen.
Cchuikm.
OmHOMEpHBIE MAaCCHBHI: KoutecT No 3
9. |cTaTnueckre, THHAMHYCCKHE. 4 2 2 |MaccusBsbl. JINHEHHBIN TOUCK
Komnretinep vector(STL) JIaboparopHas pabota 2
Jluneitablil 1 OMHApHBII
o Kontect Ne 4
10.nouck. bunapHsIii mouMcK 1o 2 1 .,
BunaphbIit mouck
OTBETY.
AJNTOPUTMBI COPTUPOBKHU: Konrecr Ne 5
Maccussl. CopTupoBKa
11.moacaeroM, mopaspsiagHbie, 4 2 2
JlaboparopHas pabota 2
KBaJIpaTHYHbBIC, OBICTPHIC.
OyHKIMH, CTTOCOOBI
nepeauy mapaMeTpoB. KonTect Ne 6
12 |Yka3arenp Ha (yHKITHIO. 2 1 Maccussl. PazHoe
[[Ta6moHBI. ApryMeHTHI
KOMAH/IHOH CTPOKH.
Pexypcus. Tumsl pekypcuu.
13, P peiyP 2 2 1 JlaGoparopHas paboTta 3
OnTuMu3aus.
CuMBoJIbHAS UH(OPMAIIHSL.
1 Crioco0bI IpeICTaBICHUS 3 1 KonTect Ne 7
|cTpok. @yHKIMKH 00pabOTKH Paz6op cTpoxk
CTPOK.
C Konrect Ne 8
pelCTBa MOTOKOBOTO BBOJIA
15, N 2 4 1 MaccuBBbI CTPOK
¥ BeIBOJA. Daiiyibl.
JlaboparopHas pabora 4
Konrponbnas padora Ne 2
Kontect Ne 9
MHoromMepHbIl€ MAaCCHBBI. JIByMepHBIE MacCHBBI
16, 4 4 2
Crioco0bl IpeicTaBIeHuS. Kontect Ne 10
JIByMepHbIE MacCHBBI
JlaboparopHas pabota 5
Hroro 3a 1 cemectp 32 16 18
Hcnonb3oBanue CTPYKTYp
R — KonTect Ne 11
17. 2 2 2 I'eomeTpuueckue 3amaumn
TIOJIb30BaTEIbCKUX THITOB
JlaboparopHas pabota 6
JAHHBIX.
18 Hcnons3oBanue OUOIHOTEKH 3 5 1 a6 Sora 7
. aboparopHasi pabora
OpenGL. paTopHad p
19 [’KaaHble aqrOpUTMBI. 2 1 1 Komrecr No 12
YKaHble anropuT™bl
20.BoHOBOI anroputm. 2 1
WHAMHUYECKOE
21 A 2 2 2 Konrect Ne 13

|mporpammupoBaHue.




OpHoMepHas AMHAMUKA.
HOII, HBII.

Junamuueckoe
MPOTpaMMHUPOBAHHE
JlaGoparopHas pabota 8

Kontect Ne 13

JIByMepHas TMHAMHUKA. Junamuaeckoe
22. . 2 2 2
Paccrosinue JlepeHmreiina MpOrpaMMHUPOBaHKE
JlaGoparopHas pabota 8
Kontect Ne 13
23.|/lnHaMuKa 1o IpoQHITIO. 2 1 JlmHamMu4yeckoe
IpOrpaMMHUpPOBaHNE
OpHoHanpaBiIeHHEIE,
JIBYHaIpaBJICHHBIE, Konrect Ne 14
24 |IMKJINYECKHUE CITUCKHU. 2 1 2 Crexu, ouepem, AepeBpa
Kontponbaas padora Ne 3
Peanuzanuu Ha 6a3e MaccuBa T1a6 601a 9
. abopatopHnas pabora
U yKa3areleil.
Jlpyrue mocienoBaTebHbIe Kontecr Ne 14
o [HHAMITIECKHE CTPYKTYpEI 5 1 1 Crexu, ouepesn, 1epeBbs
| maHHBIX. JlaboparopHas pabota 9
Creku, AeKH, OUuepeu. Konrponbnas padota Ne 4
26. Kyua (mupamiza). 2 1 1 JlaGoparopHas padora 10
[IupamuaansHas COPTUPOBKA.
bunapHsbie nepeBbs. Kontect Ne 14
97 HepeBbs moucka. 4 5 9 Creku, ouepean, 1epeBbs
|CbanancupoBaHHBIN Jlaboparopnast padora 10
JIEPEBbSL. Kontponbnas padota Ne 4
28.|lepeBbst 00111€r0 BHIA. 2 1 1 JlaGoparopnast pabdora 10
Kontect Ne 15
29. S;;I:;;;I;S;:;;g:o noaxo/a 4 2 OOII
' Kontposnbhas pabora Ne 4
CraTuueckue u
30. 1
JTUHAMHYECKHE ONOINOTEKH.
0,5 | 33,5 [9k3amen
HToro 3a 2 cemectp 32 16 0,5 51,5
Apudmernueckue
anroputmsl. IIpoBepka Ha
31.|upocroty. Pemeno 2 1 1 JlaGoparophas pabora 11
Oparochena. DyHKius
Diinepa.
HO/I, anroput™m EBkinna,
32 |pacIMpeHHBIN aaropuT™ 2 1 1 JlaGoparophas pabora 11
EBknupa. X npunoxeHusl.
CucTeMbl CUNCIICHUSL.
AJITOpUTMBI TIEpeBO/IA HETBIX
33.\u 1poOHBIX ymCe. 2 1 1 JlaGoparopnast padora 11
CrnienranbHbIe BO3MOXKHOCTH
SI3bIKA.
34, buronbie onepaui. Tepebop 2 1 2 JlaGoparopnas padora 11
BCEX TIOJIMACOK.
KomOuHaTopHbIe ajqropuTMBl.
[lepebop moAMHOKECTB.
35.|[lepebop pazmMerieHH. 4 1 1 JlaGoparopnast pabora 12

PexypcusHbIil 1
WUTEPATUBHBIA aITOPUTMBI.




[lepebop coueTanwmii ¢
TTIOBTOPCHUSIMH H 0€3.
Paz0OueHue Ha ciiaraemele,
pa3noXKeHre Ha MHOKHUTEIIH.
[Tepebop mepecTaHOBOK.
AnroputMm HapaifaHbl.
ITepecranoBku. L{ukJIbL.

39 [[Topsimok. Tabnuia 3 3 1 2 3
MHBEPCUI.

Bgenenue B
BBIYHCIUTEIBHYIO
reoMeTputo. OCOOCHHOCTH.
|3amanne reoMeTPUICCKUX
00bekToB. [Ipon3BeneHus
BEKTOPOB.

BzaumHoe pacrnonoxeHue
TOYEK, NPSAMBIX, JTy4eH,
OTPE3KOB, UBOTCTUYHBIX
MPSIMOYTOJIBHUKOB.

36. 3 2 1 1 Jlaboparophas pabora 12

37, 3 2 1 1 JlaGoparopnast pabora 12

38, 3 1 1 1 JlaGoparopnast pabora 12

Jlaboparophas padora 12
KontponbHas padora Ne 5

40 3 4 1 2 Jlaboparophas padora 13

41. 3 2 1 1 JlaGoparophas padora 13

TpeyrojbHUK U OKPY>KHOCTb.
B3aumuoe pacrnonoxeHnue ¢
|ToukaMu, NpsIMBIMH,
OTpE3KaMH U JIydaMu.
Brimykiible 1 HEBBITYKIIbIE
MHOT'OYTOJIbHUKH.
43.|AnropUTMBI TIOCTPOEHUS 3 4 5 2 2 JlaGoparopnas padora 15
BHITYKJIOH 000mouku. Touka
YU MHOTOYToJbHUK. [Inomans.

42 3 2 2 1 Jlaboparopnas padora 14

2 | 0,5 ]335 [9k3amen
HToro 3a 3 cemecTp 32 16 | 8 | 05515
UTOI'O 96 48 |1 22 | 1 | 121

Conep:xaHue pa3ie0B IMCHUILIHHBI:

Tema 1. BBenenue. AJIrOpuTMBI M UX MPeACTABICHHE

3azaum Kypca U Nnopsiiok ero uzydenus. Ilonarue anropurma. CylmHOCTb alrOpuTMHU3aLNAN
BBIYMCIIUTEIIBHBIX IPOLECCOB. JJaHHBIE U aNropuTMUYecKui npouecc. [Ipeacrasinenue aropuTMos.

Tema 2. S3pikm mnporpammupoBanms. Kiaccupukanms, ocoGeHHOCTH, HCTOPHUS
Pa3BUTHS.

ITonsaTue s3p1Ka mporpammupoBanus. Knaccugukaius s3bIK0B, HCTOpUs pa3padoTku. O6mas
XapaKTepUCTHKa si3bIka mporpammupoBanus C ++. [Iporecc 06paboTku mporpaMM Ha KOMIIBIOTEPE.
WNuTtepnperanus u kommusanus. [Ipouece omnanku.

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

Beenenue B sa3p1x C++. [Ipumep npocroit mporpammel Ha C. CTpyKTypa MpOCTON MPOrPaMMBl.
Andasur s3pika C++, unenrudukaropsl. VMcnonb3oBanue komMmeHTapueB. JlanHbie B s3pike CH++.
IlepemenHble 1 KOHCTaHTBl. OCHOBHBIE THIIBI JAHHBIX, UX pa3Mep, MAIIMHHOE IPEICTABIICHHE.
Onepanus sizeof.

Tema 4. IIpocreiimme cpeacTBa BBOAa U BHIBOAA.

[Tpocreiimue cpencTBa BBoAa-BeiBoAa. [ToToku Cin, cout. 3arosoBouHbIH ¢aitn iomanip u
¢byHKIMU GOPMATHPOBAHHOTO BHIBOJIA.

Tema 5. Onepauuu, BbIpaskeHus U onepaTopsl B s3bike C++.



OcHoBHBIE apupMeTUYECKHE OTIepaliy, MOPAI0K UX BBIMOIHEHU. Onepanuu ++ u --.

IIpeoOpa3oBanue THUIOB, omepauus npuseaeHus. Onepanyy, BbIpaKEHHs U ONEpaTophl B
s3pike C++. CocTaBHOM omeparop.

Tema 6. OnepaTopbl BeTBJIeHHS U BbIOOpa B si3bike C++.

Jlormueckwmii Tun gaHHbIX. [IpeoOpa3oBanue Kk JorudeckoMy THiry. Jlormueckue omeparuu.
Omnepatop BerBieHMs if B IOJHOM M COKpalleHHOH (opme. BioxeHHbIE yCIOBHbBIE ONEPATOPHI.
TepHapHbIll yCIOBHBIN orepatop ?:. MHOXeCcTBEHHBIH BHIOOD: omeparopsl switch u break.

Tema 7. IlporpaMmmupoBaHue HUKJIMYECKUX MPOLIECCOB.

ITporpamMupoBaHue HUKIHYECKUX mporieccoB. OnepaTopsl 1ukioB While, for, do-while.

KmtoueBble cioBa break, continue. Omnepauus 3ansras. BioXeHHble  LHMKIIBL
Beruucnenue ¢yHkuuu 3ajaHHOM OecKOHEUHBIM psfoM. TaOynupoBanue ¢yHkuuu. Haxoxnenue
KOpHs (YHKLIMU HA OTpE3KE.

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

Crpykrypa namaru. Crek, Kyda. QyHKINU JUHAMUYECKOTO PACIPEIeTICHIS M OCBOOOKICHHS
namaTy. HaxoxzaeHue agpeca nepeMeHHoi: onepanus &. [lepBoe 3HakOMCTBO ¢ yKazareasiMu. TUIIbl
ykazateneil. Onucanue ykazaresneil. Apudmeruka ykazarenein. Onepaiusi KOCBEHHOU ajpecamuu *.
Omneparopsl New u delete.

Tema 9. OnHoMepHbIE MACCHBBI: cTaTHYecKUe, TnHaMmuveckue. Konreiinep vector(STL)

Cratuyeckue MacCUBBI.

JlMHaMHYECKHE MaCCHUBBI.

Hcnonb3oBanue ykazatesei st paboThl ¢ MaCCHBaMHU.

Konreiinep vVector kak JMHaAMUYEeCKUNA MacCuB, METOJIbI PaOOTHI.

Tema 10. /Iunelinbiii 1 OMHAPHBIN NOUCK. BMHAPHBIH OKMCK 1O 0TBeETY.

JluneiHbli 1 OMHapHBIA MOUCK. buHapHbIM nouck nmo oreeTy. Mcmnonb3oBaHue gaTynka
nceBAocay4yaHbIX yncen. OneHkKa Tpy10eMKOCTH aJrOpUTMOB.

Tema 11. AaropuT™Mbl COPTHPOBKH: IIOACYETOM, MOpa3psi/iHble, KBaJpaTH4HbIe,
ObICTpBIE.

CopTupoBKa MOJCUYETOM U MOpa3psIHasi COPTUPOBKA.

KBanpaTtuuHble COpPTUpPOBKHU: Iy3bIpeK, My3blpeKk ¢ (iarom, IelKepHass COpPTUPOBKa,
COpPTUpPOBKa BCTaBKaMH, COPTUPOBKa BIOOpOM, copTupoBka [lemnna.

BricTpble copTUPOBKHU: COPTUPOBKA X0apa, COPTUPOBKA CIIUSIHUEM.

OneHka Tpy10€MKOCTH aJrOPUTMOB, CPAaBHEHHE BPEMEHU PabOTHI.

Tema 12. ®yHkuum, cnocodbl mnepeaadyd NapaMeTpoB. YKa3zarejlb Ha (YHKIUIO.
IIIa0J10HBbI. APryMeHTBI KOMAHIHOH CTPOKH.

Oynkiun B sa3bike CH++. OObsBieHue u omnpenenenue. PopmanbHble M (PaKTHUUYECKHE
napamerpsl. Crioco0Obl nepesauu napaMmeTpo. Bo3spamienue 3Hauenus ¢pynkuueil. Oneparop return.
JlokanbpHble mnepeMeHHble (QYyHKIMU. lcnonb3oBaHue ykazaTenell W CChUIOK JJIs  Iepefadu
napaMeTpoB Mexay GYHKIMSIMU. MexaHu3M BbI30Ba (YHKIUHM, MOHATHE cTeka. CTpykTypa
POTPaMMBI, COCTOALIEH U3 HECKOIbKUX (DYHKITHIA.

[1a6n0HBI HyHKIMH.

AprymeHTs! GyHKIIMH main().

Vkazarenu Ha pyHkimu. [lepenava ykazateneil Ha GyHKIHUIO B KaUeCTBE MapaMeTpOB.

Tema 13. Pexypcus. Tunsl pexypeun. Onrumusanus.

Pekypcust u ee wucnonb3oBaHue. Bocxonsdmias v Hucxofismas pekypcus. Broskennas
pexypcus. [lepenonnenue creka Bb30BoB. OnTuMmusanus pekypeun. Knaccuueckne 3anaun: HOJ,
OBICTPOE BO3BEJICHNE B CTEIICHb, XaHOWCKHE OAITHHU.

Tema 14. CumBosabHasa uH@opmanus. Cnocodbl npeacraBieHuss cTpok. PyHKUHMH
00padoOTKH CTPOK.



Tun pgamneix char. KoxupoBounsie Tabmuipel. DyHKIMH OuOIHOTEKH cCtype ms
KaTeropuszaluu M mpeoOpa3oBaHusi CUMBOJIOB. CrocoObl MNpPEACTAaBICHHUS CTPOK B S3BIKAX
nporpammupoBanus. Ctpoku B ctuiie C. Bubnuorek CString 1uist paboThl ¢ HyJIb-TEPMUHUPOBAHHBIMH
crpokamu. Ctpoku B ctuiie C++. Kiace string 1 MeToibl paboThl ¢ HUM.

Tema 15. CpeacTrBa moToKoBoro BBojia U BbiBoa. MailJibl.

TexcroBbie u nqonuHbie (aitabl. [ToToku fstream, ifstream u ofstream. ITopsimox paGoTsl ¢
¢aiinoBpIMH TOTOKaMH, 00paboTKa OMIUOOK.

Tema 16. MHoromepHbie MaccuBbl. Crioco0bI npeacTaBJIeHUs.

MaccuBel ¥ yka3aTrenu. YKasaTelId Ha yKa3aTeld M MHOroMepHble maccuBbl. DyHKIUU U
MHOTOMEpHbIE MaccuBbl. MaccuBbl ykaszareneil. BwineneHue u OCBOOOXKIACHUE MAMSTH. YTEUKU
namstu. Bektop Bektopos. [lepenada B pyHKLHIO.

Tema 17. Ucnoab3oBaHue CTPYKTYpP AJIsl ONpelesieHUs] IOJb30BATEJIbCKUX THIIOB
JAHHBIX.

CTpyKTypbl, UX ONMCAaHUE, MHULIMAIN3ALUs, TOCTYI K 2JIEMEHTaM. BiioKeHHbIE CTPYKTYPBHI.

VYka3zarenu Ha CTPYKTYpbl, X ONUCAHUE U UCIIOJIb30BAHHUE.

Tema 18. Ucnoab3oBanue o6mbauorexkn OpenGL.

OtkpoiTas Oubnmoreka OpenGL, Ga3oBbie Bo3mokHOCTH. [logkmroueHue OMOIMOTEKH,
paboTa C IBETOM, OCHOBHbIE TIpaduueckue NpUMUTUBBL. OCHOBHBIE IIard JUIsl HOCTPOCHHUS
MHUHHMMAaJIbHOH nporpammbsl. O6paboTka cOOBITHI TaliMepa, KiIaBUATyphl U MBIIIH. AHUMAIUS.

Tema 19. ’KaaHblie aJaropurMbi.

[lonsaTe XaZHOTO alarOpUTMa, INPUMEHUMOCTb, IIOHATHE HAACKHOIO IIara. 3aJaydu:
HOKPBITHE TOYEK OTpPEe3KaMHU, 3aJaua O BbIOOpE 3asBOK, 33j7a4a O HENPEPBIBHOM prok3ake. Cxarue
JaHHBIX, anroput™ Xaddmana. Ouepenpb ¢ IPUOPUTETAMH, MUH-, MAaKC-KY4H.

Tema 20. BosiHOBO# aJropuTm.

Omnpenenenne BoaHoBoro anropurma. Ilpumepst. Anropurm JIu noucka kpaTyanniero myTu
Ha [IpUMepe MOKMCKa MyTU B JJAOUPHUHTE (JIBYMEPHON MaTpULIE).

Tema 21. [Innamuueckoe nporpammupoBanne. Onqnomepnas aunamuka. HOII, HBII.

Hucxonsmee, Bocxonsdiiee JUHaAMUYECKOe NporpammupoBaHue. OgHOMepHas JUHAMHKA:
HauOO0JIbIIas BO3pACTAOIas MOANOCIE0BATEIbHOCTh, BOCCTAHOBJICHUE PEIICHUS.

Tema 22. JIBymMepHasi JMHAMHUKA.

JIByMepHass  JMHaMHUKa: pAacCTOSTHUE  PEAAKTHUPOBAHUS, B3BELICHHOE  pAacCTOSHUE
peaakTHpoBaHus. 3a/1a4a O prOK3aKe ¢ MOBTOPEHUSIMHU, prok3ak 0e3 mosropeHuidl. Haxoxaenue uucna
COYETaHMM.

Tema 23. /Innamuka no npodu.iio.

3asaya 0 3aMOILIEHUH JOMUHOIIKAMHU. 3aJ]a4a O CUMIIATUYHBIX Y30pax.

Tema 24. OnHoHanpaB/ieHHbIE, ABYHANIPaBJIeHHbIE, HUKJINYeCKHe cniucku. Peanuszanun
Ha 0a3e MaccHMBa M yKa3aTeJeii.

O¢ddexTuBHas paboTa ¢ NaMATHIO IPU peATU3alUU JUHAMUYECKUX CTPYKTYP JaHHBIX.

Munumuzanus (QparMeHTalud JUHAMUYECKH pactpenensieMod namsath. OJIHOCBSI3HBIM,
JIBYCBSI3HBII JINHEWHBIE CITUCKU

Tema 25. /Ipyrue nocjenoBarebHble ITMHAMHYECKHE CTPYKTYPbI AaHHBIX. CTEeKH, 1€KH,
odepe/m.

Krnaccuueckue 3anayuu: mMpaBUIBHOCTh PACCTAaHOBKH CKOOOK, BBIYHCIICHHE BBIPAXKEHUS B
00paTHOM MOJBCKOM 3aIIMCH, MUHUMYM B CKOJIB3SILEM OKHE.

Tema 26. Kyuya. [IupamuaajibHasi COPTHPOBKA.

Peanusanus kyun Ha maccuBe. COpTHpOBKa Ky4eu.

Tema 27. BuHapHbIe 1epeBbi.



bunapnsie nepeBbs, nepeBbs noucka. O0Xoxa nepeBa, MOUCK AJIEMEHTA, BCTaBKa, ylajeHHE
snemenTta. Ilewars nepeBa. AVL-nmepeBbs. Manbiii M OONBINON JIeBbIe M IpaBble MOBOPOTHL
bamancuposka.

Tema 28. JlepeBbsi 001mero Bujaa.

OOxon nepeBa, MOMCK DIIEMEHTA, BCTaBKa, yaajdeHue snementa. Iledats nepesa. [lomck
3JIEMEHTOB OJJTHOTO YPOBHS.

Tema 29. OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOIO MOIX0/1a.

OOBEKTHO-OPHEHTUPOBAHHOE MPOrPAaMMUPOBAHUE: pEATH3alUs B S3bIKE WHKATCYISALUU.
[Tonstue kmacca, o0bekTa. Koncrpykropsl. JlectpykTopsl. Onucanue CBOEro Kiacca M CO3/AaHUE
0o0bexToB. Jlpy3bst kiacca. Ponb cioBa static. Meroabl kiacca. Moaudukaropsl goctyna. Beizo
METOJI0B Y 3K3eMILIApoB. Ilepeonpenenenne meTo0B Kkinacca. Ilepeonpenenenne onepaTopos.

Tema 30. CraTnueckue 1 JMHAMAIYECKUE OMOJIHOTEKH.

[Ipenpoueccop si3bika C++. JlupektuBa #define. MakpoornpeneneHusi ¢ nmapameTpamu, UxX
omnmmune otT ¢yakuuid. JupektuBa #include. 3aromoBounbie (aiinbl.  JlupektuBbl #undef,
#ifdef #ifndef, #if, #else, #endif. [lonaTue yciaoBHOW KoMIUIsAMU. BUOMMOTEKH NHHAMHYECKOU
komnoHoBku (DLL), cratuueckue Oubmuorexu, ympamisemble cOopku. [Ipumepsr paspaboTku
CTaTHYECKOM M TuHAMUYECKOW OnbmuoTek. SIBHas 3arpy3Ka IMHAMUYECKON OMOINOTEKH.

Tema 31. Apupmernueckue anropurmbl. [Iposepka Ha npocrory. Pemieno Iparocdena.
@OyHkuusa Juiepa.

HekoTopele n3BeCTHbIE YHCIOBBIE AITOPUTMBL. BpICTpOE BO3BEJEHUE B CTENEHb. AJITOPUTM
W3BJICUCHUS KBaJpaTHOro kopHs. Jlenenue nmo monymwo. IIpoBepka uucna Ha npoctoty. Pemeno
Oparocdena. PyHkiusa Ditnepa.

Tema 32. HOJ, anroputm EBkiaupa, pacmmpeHHsbiii aaroputm Epkiampa. Hx
NPHUJIOKEHHUS.

Anroputm EBkimaa HaxoxaeHus HamOombiiero oOmiero nemutens. Hammenbmiee oOmiee
KpatHoe. 3amaud, cBoasmuecss K BbruuciaeHutro HOJI. Pacmupenssiii anroputM  EBkiuna.
JunodaHTOBBl ypaBHEHHS C JABYMS HEU3BECTHBIMH. 3a/laya O IIEJIOUYUCICHHBIX TOYKaX OTpE3Ka.
3ajaya o nepeauBaHUsIX.

Tema 33. CucremMbl cUHCICHHS. AJTOPHTMBI IEpeBOAa LEIbIX M JAPOOHBIX YHCEJI.
ANTOpPUTMBI TIepeBOJa LEIBIX U IPOOHBIX YHCEN U3 JECSITHYHON CHUCTEMBI CUHCIEHUS B CUCTEMY
CUHCIJIEHUS C MPOU3BOJIBHBIM OCHOBaHUEM M 00paTHO. CriennaibHble BO3MOXKHOCTH si3bika CH++ muis
BBO/Ia, BBIBOJIA U MEPEBOJA 1IEJIBIX YUCEI B CUCTEMbI CUHUCIIEHUS C Pa3IUYHbIMH OCHOBAHUSMH.

Tema 34. buroBbie onepanun. Ilepedop Bcex mogMacok.

buroBsie onepanuu. burossie onepanuu: AND (&), OR (), XOR (), 6utoBblie cnuru (<<,
>>). [lepebop MOAMHOKECTB C UCIOIB30BaHUEM OMTOBBIX Macok. Ilepebop Beex moaMacok JaHHOU
Macku. JluHamMuKa MO MPOQIII0 C HCHOJIb30BaHMEM OHUTOBBIX MAacCOK. 3ajada KOMMMBOSDKEpA.
Pemenne MeTo10M AMHAMUYECKOTO MMPOrPAMMHUPOBAHUS C UCTIOIb30BAaHHUEM OUTOBBIX MACOK.

Tema 35. KomOunaropusbie anroputmbl. Ilepedop pasmemenuii. PexypcuBHBIH H
UTEPATHBHBII AJITOPUTMBI.

Tpu anroputma nepedopa BCEBO3MOXKHBIX MOCIE0BATEIILHOCTEN 3a/IaHHOM JNTMHBI U3 HYJEH
u eauaull. [lepebop mommuOoxkecTB. OO60O0IEHNE Ha TMepedop pa3MelIeHUHd C TOBTOPEHUSMH.
PexypcuBHBIN 1 NTEPATUBHBIN AJITOPUTMBI.

Tema 36. Ilepedop coueranmii.

PekypcuBHBIH W UTEpaTUBHBIM anropuTMbl mepedopa codeTaHuid 0e3 MOBTOpPEHHH WU
COYETaHHUM C TIOBTOPEHUSIMHU.

Tema 37. Pa3ouenue Ha cjiaraemble, pa3Jjio:KeHHe HA MHOKUTEJIHU.

Anroput™mbl miepebopa BCEBO3MOXKHBIX pa30OMEHHMI YHClla Ha HATypaJlbHBIE cllaraeMeble.
DUKCHUPOBAHHOE KOJIMYECTBO HEOTPHIATENBHBIX ciaraeMbiX. Ilepebop BCeBO3MOXKHBIX CIOCOOOB
pa3NoKEeHUs YKciia Ha MHOXUTenH (>1).



Tema 38. Ilepedop nepecranoBok. Auroputm Hapaiianbl.

Tema 39. IlepecranoBku. IHlukisl. Ilopsaaok. Tabanna naBepcuii.

ANTOPUTMBI HaXOXJEHUS OOpaTHON IEepecCTaHOBKH, pA3JIOKEHHsI TEPECTAaHOBKH Ha
HE3aBUCHMBbIE IMKJIBI, MOPSAKA NEPECTAHOBKHU, TIOCTPOCHUS TAOJIUIBI HUHBEPCUH, BOCCTAHOBJICHUS
NIEPECTAaHOBKHU 10 TA0JINLIE NHBEPCUH.

Tema 40. BBeaeHue B BbIYHCJIMTE/NbHYI0 reoMerpuro. OcoOeHHocTH. 3anaHue
reoMeTpuyecknx 00bexkToB. IIpousBeieHus1 BEKTOPOB.

[TorpemrHOCTh BBIYMCICHHH M CKOpPOCTh paboTbl. CrocoObl 3aaHus TE€OMETPUUYECKHUX
00bekTOB. CKalIsIpHOE, KOCOE, BEKTOPHOE U CMEILIAHHOE IIPOU3BEICHUS, UX IPUMEHEHHUE K PELLICHUIO
3aja4.

Tema 41. B3aumHoe pacnoJio:keHHe TOYEK, MPSAMbIX, Jy4eid, 0TPe3K0B, H30TeTHYHbIX
NPAMOYT0JIbHUKOB.

[IprHaIEKHOCTh TOUYKU MPAMOH, JIydy, OTpe3Ky. PaccrosiHue OoT TOYKM O MpsAMOM, jyda,
oTpe3ka. B3anMHOe pacnosioKeHue ABYX MPSIMBIX, OTPE3Ka U MPSIMOM, JIyda U NPSIMOM, ABYX JIy4deH,
IByX oTpe3koB. [lepeceyeHue m o0ObeqMHEHUE HECKOIBKMX OTPE3KOB Ha NpsMoil. Ilepeceuenue u
00beAMHEHNE N30TETUYHBIX IPSIMOYTOJIbHUKOB. MeTo | CKaHUPYIOIIEH MPSIMOU.

Tema 42. TpeyronbHHK M OKpPYXKHOCTh. B3aumHoe pacnoJiokeHHe ¢ TOYKAMH,
NPAMBIMH, OTPE3KAMH U JIy4aMH.

B3aumHoe pacnonoxeHue TOUKd U TpEyrojbHuKa. B3auMHOe pacnonokeHue OKpyKHOCTH U
TOYKH, IPSIMOH, JIy4a, OTpe3Ka, IBYX OKpYKHOCTEH. BrimcanHble 1 onucaHHble OKPY>KHOCTH.

Tema 43. Bpimykible W HEBBINYKJIbIC MHOIOYIOJbHMKH. AJITOPUTMbI IOCTPOCHUS
BBINYKJIOH 000,1049KkH. Touka u MHOTOyroabHuk. Iliomans.

ANropuTMBI IOCTPOEHUS BBINYKJION 00onouku: JxapBuca, I'paxema, Duapro, Menbkmana,
QuickHull. TIpuHamIeKHOCTH TOYKM BBIMTYKIOMY MHOTOYTOJIBHUKY. [IpHHAIIEKHOCTh TOUYKU
HEBBIITYKJIOMY MHOTOYTOJIbHUKY. OpHEHTHPOBAaHHAs MIJI0IIA/b.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHCJ/IE€ TEXHOJOIHM 3JJIEKTPOHHOI'0 06yqe}mﬂ Hu
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'MH, HCHOJb3yeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npoumecca mo TMCUMIJIMHE

B npornecce 00ydeHUs1 UCTIONB3YIOTCS CIEYIOIUE 00pa30BaTEIbHbIE TEXHOIOTUU:

BBoaHast 1eKIUA — JAET IEPBOE LIEIIOCTHOE MPEICTABICHUE O JUCLUIIIINHE U OPUECHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMSATCA C Ha3Hau€HUEM U
3aJauaMy Kypca, €ro poJibl0 U MECTOM B CUCTEME YU€OHBIX TUCHMIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaetcst kpaTtkuili 0630p Kypca, UCTOpUs Pa3BUTUS HAYKU U MPAKTHKH, TOCTHKEHUS B 3TON
cdepe, MIMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MepCleKTUBHBIE HaNpaBieHus ucciepoBaHuii. Ha
ATOM JIEKIIUM BBICKA3bIBAIOTCSI METOJIMYECKUE U OPraHU3alMOHHbIE OCOOEHHOCTH pabOThl B paMKax
JTAHHOM JMCLUIUINHBL, a TAKXKE JTaeTCs aHAJIN3 PEKOMEHAYeMOH yueOHO-MeTOANYECKON TNTepaTyphl.

AxajeMHuYecKasi JJIEKIHUs € J1eMeHTAMH JIeKIINU-0ecebl — [10CIEI0BATEIbHOE U3I0KEHNE
MaTepuaia, OCYIIECTBIIEMOE NMPEUMMYLIECTBEHHO B BHUAE MOHOJOra IPENOJaBaTelsd. DJIEMEHTHI
JeKuuu-0ecepl 00eceunBalOT KOHTAKT IPENoiaBaTeisl C ayAUTOPUEN, YTO TO3BOJIET IPUBJIIEKATh
BHUMaHME CTYICHTOB K HanboJsiee BaXKHBIM TeMaM JUCIHUIIMHbBI, aKTUBHO BOBJIEKATh UX B YUeOHBIH
MIPOLIECC, KOHTPOJIUPOBATH TEMIT HU3JIOKEHUSI yueOHOro MaTepuana B 3aBUCUMOCTH OT YPOBHS €ro
BOCITPUATHUSA.

JlabopaTopHoe 3aHATHEe — 3aHATHE B KOMIIBIOTEPHOM KJIACCE, MOCBSIIECHHOE OCBOCHHUIO
KOHKPETHBIX YMEHHUU U HaBBIKOB U 3aKPEIIJICHUIO IT0JYyYEHHBIX HA JIEKIIUY 3HAHUM.

KoncynbTrauusi — Buj ydeOHBIX 3aHATUH, SBISIOMIUNACA OJHOM M3 (QOpM KOHTPOJIS
CaMOCTOSITENIbHON paboTHI CTyIeHTOB. Ha KOHCYNIbTaIMsX MO MPOChOe CTYIEHTOB pacCCMaTPUBAIOTCS
HauboJee CI0XKHbIE MOMEHTHI IPU OCBOEHUH MaTepHalla JUCIUILINHBI, IPEroiaBaTelb OTBEYaeT Ha
BOIIPOCHI CTYJIEHTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOLIECCE



6. IlepeueHb JIMIEH3UOHHOT0 W (WJIM) CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Iporecca 10
AUCHUILINHE

B mporuiecce ocymiecTBiaeHus: 00pa3oBaTeIbLHOTO MPOLIECca UCTIONb3YIOTCS:

— U1t HOpMUPOBAHMS TEKCTOB MaTEPHAJIOB Il POMEKYTOUYHON M TEKYILEH aTTecTaruu -
npunoxenue Microsoft Office;

- JUTst pa3pabOTKU MTpe3eHTANN JeKIUi - mpritokenue Microsoft PowerPoint;

- JUIs IpoBeeHus 1abopatopHeix pador Microsoft Visual Studio 2017/2019;

- OpenGL mporpammubiii uHTepdeic AN HAMUCAHUA TPUIOKEHUH, HCIIOIB3YIOIINX
JBYMEPHYIO M TPEXMEPHYIO KOMIIbIOTEpHYIO Ipaduky. Mmeer tum munensuit GNU-/EU/.

7. IlepeyeHb COBpeMEeHHBIX MNPO(EeCCHOHAIBLHBIX 043 [JaHHBIX M HH(POPMAUMOHHBIX
CNIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX MPH OCYIIEeCTBJIEHMH 00pa30BaTeILHOrO Mpoiecca 1o
AUCHHILINHE (MPU HE00X0IMMOCTH)

B mporiecce ocymiecTBiaeHus: 00pa30BaTeIbHOTO MPoLiecca MO AUCIUILITUHE UCTIONIb3YIOTCS:
- ABTOMaTH3MpoBaHHas OMOaMoTeuHo-uH(popmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DrnektpoHHas OubaroTevyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas 6ubnnoTeyHas cucreMa «KoHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M TOMOJIHUTEIbHON Y4eOHOM JTUTEPATYPHI, pecypcoB HH(POPMAIITHOHHO-
TeJeKOMMYHUKAIMOHHOUH ceTH «/HTepHeT» (IpM HEOOXOAMMOCTH), PEKOMEHAyeMbIX IS
OCBOCHHUSA TUCIHHUIIINHEI

a) OCHOBHAasl JIUTepaTypa
1. O. B. Bnacosa, H. II. ®denotosa, O. I1. SIkumoBa OCHOBBI IPOrpaMMUpPOBaHUs: yueOHOe
nocobwue - Spocnasns: Apl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
2. benouepkosckas, U. E. Anroputmusanus. Beenenue B si3plk mporpamMmupoBanust C++  /
benoneprosckas U. E. , M'anuna H. B. , Kataesa JI. 1O. - Mocksa : HantnonansHbIii OTKpPBITHIN
Yuusepcuretr "MHTYUT", 2016. - Tekcr : anexktponnsiii // 9bC "KoncynpTanT crynenrta” :
[caiiT]. - URL : https://www.studentlibrary.ru/book/intuit026.html

0) AONMOJIHUTENIbHAA JUTEpPaTypa
1. M. B. Ornesa, E. B. Kynpuna [IporpammupoBanue Ha si3bike C++: MpakTHYEeCKHI Kypc:
yuebHoe mocobue st By30B — MockBa: M3natensctBo FOpaiit, 2022.
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984
2. B. B. IlogGenbckuit, C. C. ®omun Kypc nporpammupoBanus Ha si3bike Cu : yueGHUK, M.,
JIMK IlIpecc, 2018.
3. Crpayctpym, b. S3six mporpammupoBanus C++ mist mpodeccuonanos / Ctpaycrpym b. -
MockBa : Haumumonaneneli Otkpeiteiii  YHuBepcurer "MHTYUT", 2016. - Tekct
anektponusid  //  OBC  "Koucymerant  crymenta" :  [caiit]. - URL
https://www.studentlibrary.ru/book/intuit_418.html
4. Kysmmzos /. P. OcHOBBI mporpamMmmupoBaHus: yueOHoe mocodue ais By30B — MockBa:
W3znarensctBo IOpaiit, 2022. https://urait.ru/viewer/osnovy-programmirovaniya-493460
5. Jlagope P. O6bekTHO-OpUeHTHPOBaHHOE MTporpammupoBanue B C++.- CIIG.: [Turep, 2016.
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6. Kuyr JI. MckycctBo mporpamvupoBanus IBM. T.1, OcHoBHEIE anroputMbl — M.: Mup,
1976.
7. Bupt H. Anroputms! u cTpykTypsbl nanubix: Ilep. ¢ anri. - M.: Mup, 1989.

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi JJIsl OCYIIEeCTBJIEHHsI 00Pa30BaTeJbLHOI0
npouecca no JMCUMIINHE

MarepuanpbHO-TeXHUYECKass 0a3za, HeoOXoauMmas Ui OCYIIECTBIICHUS 00pa30BaTEIbHOIO
nporiecca 1o JUCIHUILTUHE BKIIOYAeT B CBOM COCTAB CHEIHATbHBIC ITOMCIICHHS

- y4eOHBIC ayIUTOPUU JJIsI TPOBEACHUS 3aHATUH JICKIIMOHHOTO THTIA

- yueOHbIC ayTUTOPHH ISl TIPOBEIICHHSI TPYIIIIOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTAIINH,

- yT-I€6HBI€ AyJUTOPpUHN IJIA MMPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTaluu,

- MOMEUICHHUS JJIsl CAMOCTOSITEIILHON paOOThI;

- IOMCHICHUA OJId XpaHCHHUA U HpO(l)I/IJ'IaKTI/I‘IeCKOI‘O 06CHy)KI/IBaHI/IH TCXHHUYCCKUX CPCIACTB

oOy4eHwUS.

CHGLII/IaJII)HI)IG MNOMCIICHHA YKOMIUICKTOBAHbBI CPCACTBAMHA 06yquH51, CIIy’KallluMH U1
npecTaBiIeHUs yueOHOM nHpOpMAIMK OOJIBIION ayAUTOPHUH.

[Tomemiennss Ajsi CaMOCTOSITEIBHOW Pa0OThl OOYYArOIIUXCS OCHAIICHBI KOMITBIOTCPHOM
TEXHUKOH C BO3MOXXHOCTBIO TOAKIIOUCHHS K ceTd «VHTepHeT» M o0ecredeHHeM J0CTyma K
AIIEKTPOHHOH HH(pOopMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp(BI):

JoueHT kadenpsl KOMIBIOTEPHOI 0€30MaCHOCTH U MaTEMaTHUECKUX
METOA0B 00paboTKH_HH(popManuy, K.}.-M.H. ®enorosa H.II.



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI NPOrPAMMHUPOBAHMSD)

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

1. TunoBble KOHTPOJILHbIE 32IaHUSI M HHbIE MaTEePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

Konumponvnan paooma Nel
1. HanumuTe nporpaMMmy, KOTOpas BBOAUT C KIABUATYphl KOOPAMHATHI

\ [ [ 4 1]
TOYKM Ha IUIOCKOCTH (X, Y — JEHCTBUTENbHBIE YHCIA) U OINPEAEISAET LT /
y=XxX-
NPUHAIIKHOCTh TOYKH 3aIlITPUXOBAHHON 00J1aCTH, BKIIIOYAs €€ TPaHUIIbI. \ /
2. HazoBém HatypanbHoe uncio N (1000g < N < 777777g) cyacTauBbIM, \ /
€CIIM CYMMBI JIBYX IEPBBIX W JIBYX IMOCICAHUX IUQPP €ro BOCBMEPHUYHOU 1 v":f‘xl
3anucH paBHbl. HaliiuTe KOJTUYECTBO TAKUX YHCEIL. °T N #]

Jlnis mpoBepku unciia paspadoTtaiite pynkuuo bool isHappy(int n);

3. Huxe 3anucana nporpamma. [lonyuuB Ha BXoa yucino X, 3Ta mporpamma revyaTaer JBa yucia, a
U b . YkaxuTe HAMMEHBIIIEE U3 TAaKUX YUcell X , IPU BBOJIC KOTOPHIX aJITOPUTM TIeUaTaeT cHaJasa 3,

a morom 10.
int main()
{ int x,a,Db;
cin >> X;
a=0;b=1;
while (x > 0)
{ a++;
b *=(x % 8);
X /=8;
}

cout<<a<<”“<<b;

return O;
4. BBoauTCs MOCIIE0BATENLHOCTD 1eNbIX yrcen (0 — KOHEell TOCIeI0BaTeNbHOCTH ), HATH Pa3HOCTh
MG)KI[y HANMMCHBIINM cpezu/l ITOJIOKHUTCIIBHBIX U HaI/I6OJ'II:HII/IM CpC)lI/I OTpI/IIIaTeJ'II)HBIX.

5. JlaH nemo4yuciaeHHBIH MaccuB U3 N 3JIEMEHTOB, HEOOXOIUMO HAWTH KOJWYECTBO AJICMECHTOB B
ATOM MAacCHBE, IJIsi KOTOPBIX MOCTEeAHss Iudpa B MIECTHAAIATEPUYHON 3aMUCH U B BOCBMEPHYHOM
3allNC  OJWHAKOBasg, W 3aMEHUTh BCE UYETHBIE DJJIEMEHTHI MAacCHBa Ha JTO KOJUYECTBO.
["apantupyercsi, yTo TakoW 3leMEeHT ecTb. Hamuinure mporpammy ais pemieHus 3Tod 3agauu. B
KauecTBE pe3yjbTaTa MmporpaMMma J0JDKHA BHIBECTH M3MEHEHHBIH MAaCCHUB, TIO OJJHOMY JJIEMEHTY B
CTpPOKE.

Hanpumep, ai1s nCX0AHOro MaccuBa U3 5 3JIEMEHTOB

2238142311

nporpamma jJoJpkHa BbiBecTd uncna 3 3 3 23 11, mo oJHOMY YHCITy B CTPOKE.



B nporpamme paspaboraiiTe (pyHKUHIO BBIYUCISIOUIYIO XapaKTEPUCTHKY, (YHKIMIO HU3MEHEHHS
MaccuBa ¥ (PYHKIIUIO eYaTH MacCHBA.

Konmponsnas paboma Ne?
1. O6paboTKa TByMEPHBIX MaCCHBOB
DNEMEHTBI UCXOJHOW MaTPHIIBI BBOJSTCS U3 TEKCTOBOTO (haiiina. Pe3yapTaTel BEIBOJUTH HA SKpaH U
B PE3YNBTUPYIOMINUNA TEKCTOBBIN (haitsi. MaTpuIly BBIBOIUTH J0 U MOCIE MPe0Opa3OBaHMA.
Ornpenenutb CyMMY U KOJUYECTBO IMOJIOKUTEIbHBIX YHCENl PACIOJOKEHHBIX BHE JUAaroHayen
MmaTpulibl B(n,n). Eciu HET MOJ0XKUTENbHBIX YHCEN, TO MOMEHSATh MECTaMH DJIEMEHTHI IJIaBHOU U
11000YHOM uaroHane.

2. Ctpoku

Omnucarp dynkuuio Isldent(S) renoro Tuma, mpoBEPsIOIILYIO, ABISIETCS JH CTPOKA S TOMYCTHMbIM
uneHTupukaropom (Habop OykB u nudp, HaYMHAIOUMICA ¢ OykBbI). [Ipy yTBEpIUTEILHOM OTBETE
Bo3Bpamaercs 0. Eciu S siBisieTcst mycToit cTpokoid, To Bo3Bpaiiaetcs (—1), eciiv cTpoka HauMHAETCS
¢ uudpsl, To Bo3Bpamiaercs (—2). Ecnu S coaepKuT HEAOMyCTHMBIE CHMBOJBI, TO BO3BpAIaeTCs
HOMEp IEPBOr0 HEAOMYCTUMOro cuMBoja. [IpoBepuTh ¢ MOMOIIBIO ATOW (YHKIMU HATh JAHHBIX
CTpOK.

Konumponvnaa paboma Ne3
1. MHorouneH P(X)=anX" + an-1X"! +...+ a1x + @o ¢ 1enbIMI K03 QHITMEHTaMI MOXKHO TIPE/ICTABUTD
B BHUJIC JIMHEHHOTO OJHOCBSI3HOTO CHHCKa, mpudeM eciu @i=0, TO COOTBETCTBYIOIIEE 3BEHO HE
BKJIFOYATh B crircok. Onpeaenuts Jorudeckyro ¢pynkimio bool Equal(list p, list ), nposepsiromrue Ha
PaBEHCTBO MHOTOWICHBI P U (

2. Janbl HaTypanbHbie N U K. T1o Kpyry BBIMKMCBHIBAIOT BCE HATypasibHbIC uncia oT 1 10 N. CHayana
OTCUMTHIBAIOT K -0€ YMCII0, HAYMHAS C TIEPBOTO, M YAAISIOT €ro. 3aTeM OT Hero OTCYUTHIBAIOT K umcen
u K -oe ynanstor, u T.4. [Iporiecc ocraHaBiuBaercs, Korjaa octaérest oHO 4ucio. Tpedyercs HalTH
3TO YUCIIO.

3anava 6buta moctaBinena Mocudom dnasuem (Flavius Josephus) emié B 1 Beke (mpaBaa, B HECKOIBKO
Oonee y3koii popmynupoBke: mpu K =2).

Pemats 3Ty 3amauy MoaenMpoBaHueM Ha 0a3e JIMHEHHOIO OJHOCBSI3HOTO CIIHCKA.

Konumponvnas paboma Nod
1. Hanucatp QyHKIUIO, MOACYMTHIBAIONIYI0 KOJMYECTBO BEpHIMH B JepeBe paBHbIX K.
int CountVertex(Tree* Top, int K);
2. BreimonuuTth mpeodpasosanue aepesa.( void Transform (Tree* Top))

I[aH yKasaTteliib TOp Ha KOPCHBb HCIIYCTOI'0 ACPCBA. I[J'ISI Ka)KI[OI\/'I BCPIIHHBI AICPCBA, I/IMCIOH_ICI\/'I JABEC
AOYCPHUEC BCPHINMHDBI, IOMCHATH MECTAMU 3HAUYCHUA JOUCPHUX BCPIINH (T. €. 3HaueHM UX IojeH
info).

Konumponvnas paboma Ne5
Jano HarypanbHoe uncio N. PaccMoTpum ero pasOueHue Ha HaTypajbHble ciaraemble. [IBa
pa30ueHus, OTIMYAOIIUXCS TOJIBKO MOPSIKOM CIaraeMbIX, 0yJIeM CUMTATh 32 OHO, IOATOMY MOYKHO
CUMTaTh, YTO CjlaraeéMble B pa3OMEHMH YIOPSAJOYEHBI MO HeBo3pacTaHuio. Ha Bxoa momaercs
eauHcTBeHHOe unciao N < 40. HeobxonuMo BbIBecTH Bce pa3OueHus yucia N Ha HaTypalbHbIE
cJlaraeMble B JIGKCUKOTpapueCcKOM MOpSIKE.
[Tpumep. [Jns = 5 cymiecTByIOT Takue criocoObl pa30HeHHsl Ha cliaraeMble:

1+1+1+1+1=2+1+1+1=2+2+1=3+1+1=3+2=4+1=5



2. Cnmcok BONpocoB U (WJIH) 3aJaHU /1 POBeJIeHUs MPOMEKYTOUHO aTTecTaluu

AnroputMm. CBoiictBa. CriocoOBI 3aIHCH.

Mammna Teropunra. [Ipumepsr.

ApXHUTEKTypa KOMIIBIOTEpA.

CrpykTypa nporpammsl. 3aroyioBouHble (aiiisl, Gaiinsl peanuzauuu. [Ipenpoueccop.
[Tonsitue nepemenHoi. Tunsl ganubeIx. O0MACTH BUAMMOCTU. BpeMst Ku3HU.
Apudmernueckue, joruueckue omnepaunuu. [Ipuopurer.

[ToOuToBsie oneparuu. Onepanuu CBUra.

Apudmernka ykazareneid. CBs3b MeXIy yKazartelsMu 1 MaccuBamu. Ccbutku. [Tpumepsr.
[TorokoBbIit BBOA-BBIBOJ (i0Stream). Mcmonbp30Banne MaHUIyISTOpoB. [IprmMepsl.

©OoN Ok wDdE

[EEN
o

. YcioBHbI oniepatop. Onepatop BeiOopa. [Ipumepst.

[N
[N

. Buge! nukiios. [Ipumepsl.

[EEN
N

. [lceBnocnyyaitnpie uncna. [lonydenue 1enoro(BemecTBEHHOI0) YUCIa U3 3aJaHHOTO
orpeska [a, b] [Ipumepsr.

13. Onnomepnble MaccuBbl. CTaTuueckas namsaTh. JluHamMudeckas naMath. [Ipumepsi.

14. CoptupoBka noacueTom, nopaspsiHas corpupoBka. Tpynoemkocts. [Ipumepsi.

15. CoptupoBka BeioopoM. Tpynoemkocts. [Ipumepsr.

16. CoptupoBka oomenom. Moauduxaruu. Tpynoemkocts. [IpumMepsi.

17. CoptupoBka BcraBkamu. Monudukanuu. Tpymoemkocts. [Ipumepsr.

18. Coptupogka lllemra. Tpymoemkocts. [Ipumepsi.

19. Beictpas coptupoBka. CoprupoBka Xoapa. Tpynoemkocts. [Ipumepsr.

20. breictpast coprupoBka. CoptupoBka ciusaueM. TpynoeMkocTs. [Ipumepsr.

21. 3amaun norMcka MUHUMYyMa (MaKCUMyMa) B €ro HoMepa B OJHOMEpHOM Maccuse. [Ipumepsr.

22. Tlouck B onHOMepHOM MaccuBe (JIunelinblil, 6uHapHsbiil). Tpynoemkocts. [Ipumepsr.

23. N3menenne MaccuBa (no6aBiieHue, yaaneHue sneMeHToB). Tpynoemkocts. [Ipumepsr.

24. CraTtuueckue IByMepHbIe MacCUBBIL. [Ipumepsl.

25. CriocoObl co3AaHus AMHAMUYECKUX ABYMEPHBIX MacCUBBI. [Ipumepsl.

26. JIByMepHBIIf MacCHUB B BUJIE MAaCCHBAa MacCHBOB. [Ipiumeps.

27. ®ynakuu. CriocoOs! iepeaun napamerpoB. [Ipumepsr.

28. Pexypcusnsbie pynkuuu. Anroputm Esxmmna (HO/). [Ipumepsr.

29. llabnonnbie ¢pyHKIMA. [Ipumeps.

30. Pabora c ¢aitnmamu(fstream). ITpumepsr.

31. dyukiuu paboThl co crpokaMu. bubnmoreka string.h Tlpumepsr.

32. dynkuu paboThl co crpokaMu. bubnumoreka string Ilpumepsr.

33. Ctpykrypsl (struct). Ilpumepsr.

34. Crek. Peanmmzamus Ha 6a3e maccuBa. [Ipumepsr.

35. lunamuvecknii cTek. Peanmzanus Ha 6a3e nuHEHHOTO criucka. [IpuMepsr.

36. Crek (STL) IIpumepsi.

37. Ouepenp. Peanmsanus Ha 6a3e maccuBa. [Ipumepsr.

38. lunamuyeckas ouepenb. Peanmuzanus Ha 6a3e nuHeitHoro crnucka. [Ipumepsi.

39. Ouepenp (STL) IIpumepsi.

40. Ouepenp ¢ npuopureramu. OcHOBHBIE ornepauuu. [Ipumepsl.

41. Jlex. Peanu3amus Ha 6aze maccuBa. [Ipumepsr.

42. [luaamudeckuit nek. [Ipumepsr.

43. Jlunelinsiii ciucok. [Ipumepsl.



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.
71.
72.

73.

74.
75.
76.

77.

78.
79.
80.
81.

. JIByHamnpaBieHHbIN TUHEHHBIA cIUCOK. [Ipumepsl.

. [epeBbs. CriocoObl pecTaBIeHHS.

. HepeBbs oOmero Buaa. Peanuzarus. [Ipumepst.

Bunapnoe nepeso moncka. Peanmzamus. O6xox. [Tpumepsr.

ABJI-nepeBo. bamancuposka. [Ipumepsr.

ABJI-nepeBo. AnroputMm no6aBiieHHe BepuHbI. [Ipumepsr.

ABJI-gepeBo. Anroput™ yaajaeHus BepiiuHbl. [Ipumepsl.

CrniocoObl opranu3ainuu epeBa npou3BoIbHOrO Buaa. [Ipumepsi.

Jlunamuueckoe nporpaMMUpOBaHue Ha MpUMeEpe BbuucaeHus yncesn OuboHaquu.
IIpumepsl.

JnHamuyeckoe mporpaMMHUpPOBaHUE CBEPXY BHU3. [IpumMepsl.

JnHamuyeckoe nmporpaMMHUpPOBaHUE CHU3Y BBEpX. [Ipumepsl.

Junamudeckoe rnporpammupoBanue. Haxoxenne HanbopIield Bo3pacTaromei
noAnociaeaoBaTesbHOCTU. [Ipumepst.

JBymepnas nunamuka. Paccrosinue pegaktupoBanus. [Ipumepsl.

Junamuka no npoduiro. 3a1a4u 0 3aMOIIEHUH JJOMUHOIIKAMH M CUMIIATHYHBIX y30pax.
3anayga o prok3ake. C nosropeHusmu. [Ipumepsr.

3anaya o prok3ake. be3 noBropenuii. Ilpumepsr.

JKannble anroput™msl. 1IokpeiTHE TOUEK eAMHUYHBIMU OTpe3kaMmu. [Ipumepsr.

Kanueie anroputmsl. 3a1aua o BeIOOpE 3asBOK. [IpuMepsl.

Kanubie anroputmsl. 3a/1a4a 0 HEMIPEPBHIBHOM prok3ake. [Ipumepsr.

Kannsie anroputmsl. Koguposanue Xaddmana. [Tpumepsi.

[TepeGop pa3menieHuil. PekypcuBHBIN U UTEPATUBHBIN alTOPUTMBI.

Tpu anroputma nepedopa BCEBO3MOKHBIX MOCIEA0BATEIBHOCTEHN 3aJaHHOMN JAITUHBI U3
Hynei u equnull. [lepebop moAMHOKECTB.

[TepeGop pa3melieHuii ¢ MTOBTOPEHUAMHU. PEKypCHUBHBIN U UTEPATUBHBIN allTOPUTMBI.
PexypcuBHBIN 1 UTEpAaTUBHBIN aIrOpUTMBI Iepedopa coueTaHuil 6€3 MOBTOPEHUH.
PexypcuBHBIN 1 UTEpAaTUBHBIN aIrOPUTMBI Tepedopa coueTaHUM C TOBTOPEHUSIMHU.
AnroputMmsl niepedopa BCEBO3MOXKHBIX pa30MEHUH Uncia Ha HaTypalibHbIE cllaraeMble.
@UKCHPOBAHHOE KOJIMYECTBO HEOTPHUIIATEIbHBIX CJIaraeMbIX.

[TepeGop BCEBO3MOXKHBIX CITIOCOOOB Pa3IOKEHUs YKUcIa Ha MHOKUATEH (>1).

[TepeGop nepecranoBok. Anroputm Hapaifansr.

ANTOpUTMBI HaX0X/I€HUsI 00paTHOH NepecTaHOBKU, Pa3IOKEHHs IEPECTAHOBKU Ha
HE3aBHCHUMBIE LIUKJIBI, IOPsIIKA IEPECTAHOBKH.

ANTOpUTMBI TOCTPOEHUS TAOIUIIBI UHBEPCHUI, BOCCTAHOBJIEHUSI IEPECTAHOBKHU 110 Ta0IMIIE
WHBEPCHH.

B3aumHoe pacnonoxeHue ToueK, MpsIMbIX, JIyuel, OTPE3KOB.

3anavya 00 M30TETUYHBIX MPSMOYTOJIBHUKOB. MeTo/1 CKaHUPYIOLIEeH MpsSIMOH.
B3aumHoe pacnonoxeHne OKpyKHOCTU U TOUYKH, IPAMOH, JTy4da, OTpE3Ka, ABYX
OKPY>KHOCTEH.

B3aumHoe pacnionoxeHue TOUku U TpeyroibHuKa. [lmomanas TpeyronpHuka. Brincannele n
OIMCAHHBIE OKPYKHOCTH.

AnroputMm Jl>kxapBuca MOCTpOEHUS BBITYKIONH 000JIOUKH.

Anroputm ['paxema mocTpoeHus BHITYKIION 000JI0UKH.

Anroput™ DHJIPIO MOCTPOEHUS BBITYKIONH 000JIOUKH.

Anroput™m MenbkMaHa MOCTPOEHUS BBITYKIONH 000JIOUKH.



82.
83.
84.
85.

Anroput™ QuickHull moctpoeHust BEITyKIIOH 000I0UKH.
IIpuHaUIeKHOCTD TOYKH BBIITYKJIOMY MHOTOYTOJIbHUKY.

IIpuHaUIeKHOCTD TOYKU HEBBIITYKJIIOMY MHOTOYTOJIbHUKY.

ITonsarue OpHeHTHpOBaHHOﬁ Iomaau. AJII‘OpI/ITMBI HaXO0XIACHUA IIJI0IaaAn
MHOTOYI'OJIbHUKA.

Ilpumepnpwlii 6unem K IK3ameHy nocjie 6mopo20 cemecmpa no OUCYUNIUHE

Teopemuueckuit 6onpoc
Hunamuueckas ouepenb. Peanuzanus Ha 6a3e nuHEHOTO cicka. [Ipumepsr.

3aoanue 1

Jana ctpoka, 3akaH4MBaromasicst Toukoil. Cpeny CUMBOJIOB CTPOKH 0COOYIO pOJIb UTPAET
CUMBOJI #, IIOSIBJIEHUE KOTOPOT'O B CTPOKE O3HAYAET yAAJCHHUE NPEABIAYIIET0 CUMBOJIA.
Co0TBeTCTBEHHO, kK CUMBOJIOB # MOJIPSIT OTMEHSIOT K MPEeNbIIyINX CHMBOJIOB CTPOKH, €CITN
TaKOBbIE UMEIOTCA.

Tpebyercsa HanmcaTh MporpaMmy, MPeoOPa3yIONIYI0 CTPOKY C YUETOM yKa3aHHOTO 3HAYCHHS
CUMBoOJIa #.

3ameuaHus:

1) Ecniu B Kakol-TO MOMEHT Iepel HEKOTOPBIM CUMBOJIOM # Ha 3TOM CTPOKE HE OCTAJIOCh
CHUMBOJIOB, TO €T0 CJIE€AYET UTHOPUPOBATD.

2) B BBIXOZHYIO CTPOKY CHMBOJIBI # BBIBOAUTH HE CJIEYET HU B KAKOM CIIydae.

3) Ecnu B pe3ynbraTe mpeodpa3zoBaHuil BCE CUMBOJIIBI B CTPOKE OBUIN yJaJIeHBI, TO CIEIyeT
BBIBECTH ITYCTYIO CTPOKY.

@dopmat BXOAHBIX JaHHBIX

[Tpu3HakoM OKOHYAaHMSI BBOJA CIYKUT Touka (cumBoi "." ). CTpoka comepxkut He 6omee 200
CHUMBOJIOB.

Bxonnas undopmarnus Brixonnast undopmarus
Hello ww#orld! # Hello world
attttabc# ab
the#the end. the end.
3aoanue 2

st 3amanHoi uncnoBoit mocnegoatenbHOCTA A[0..N] HaliTH TMHY MaKCUMaTbHOM
MOAMOCEA0BATEIBHOCTH (MOTYT AT HE TIOAPSIT) DJIEMEHTBl KOTOPO# 00pa3yroT
apu(pMETUUYECKYIO IPOTPECCHUIO

CDOpMaT BXOIHBIX TAHHBIX:

Uucno N (1<=N<=1000).

Onementsl ocnenoBarenbHocTH, Afi] (-100<=A[i]<=100).

CDOpMaT BBIXOJHBIX JaHHBIX:

Jlnnaa nckoMoi nmopamnocienopaTeabHocTH. Cama MOMmoCIeJ0BaTeIbHOCTD.

BXO/IHBIE JIAHHBIE BrixogHnle maHHbBIE

5 3
5-3615-10 -3615

3aoanue 3.



Pa3spexxennast kBaapaTHas marpuia A (MaTpuila ¢ OTHOCHUTEIBHO MajbiM KOJIMYECTBOM
HEHYJIEBBIX SJIEMEHTOB) MOXKET XPAaHHUTbCA B MamsITH B BHJe Habopa crmuckoB STR, kak
[I0Ka3aHO Ha pUCYHKEe. KaKIplii HEHYJIEBOM 3JIEMEHT MATpPULIBI XPAaHUTCA B CTPYKTYpE,
uMeroIIel Tpu mois: int Val; — 3HaueHue aneMenTa, int Row; — Homep cronbia, Next —
yKasareiab Ha CIeAYIOUi HeHyneBoi anemMenT ctpoku. Kommonenra STR[i] maccuBa STR
— 3TO yKa3aTelb Ha IEPBBIA HEHYJEBOW 3JEMEHT i-i cTpoku. Hamummre mporpammy,
KOTOpasi CTPOUT PA3PEKEHHYIO MAaTPHILY, 3aT€M HaNUIIUTE (PYHKLIUIO, KOTOPasi BBIIOIHSET
npeoOpa3oBaHMe: K DJIEMEHTaM TJaBHOM JWaroHajiyd NpuOaBbTe 2, a 3aTEM IOMEHSNUTE
MECTaMM CTPOKH MaTpHIbl (IIEPBYIO C MOCIEIHEN, BTOPYIO C IIPEANIOCIEAHEN U T.1.).

STR

‘_*l 4}2[ —H--z\ 3
—{ 7[o] 3]
102 -_

IS

h‘lJLl‘

NULL:

5

NULL:




IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI NPOrPAaMMHUPOBAHUSD)

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA QJIdA CTYACHTOB 110 OCBOCHHIO TUCHUIIJIMHBI

OcHoBHOI (GopMOll M3/I0KEHUS Y4eOHOro marepuana Mo JUcHUIUIMHE «OCHOBBI
IPOTPAMMHUPOBAHUS SBISIOTCS aKaJAEMUYECKHUE JICKIIMHM C 3JIEMEHTaMM JIeKIUH-Oeceasl. ITo
CBSI3aHO C TE€M, YTO Ui (OPMHPOBAHUS AJITOPUTMHUYECKOIO MBIIUICHUS HEOOXOAUM OIBIT
dopmanuzanuu 3a7a4 ¥ UX I[O3TAMHOrO pemieHus. [lo OONBIIMHCTBY TEM MperyCMOTPEHBI
7a00paTOpHbIE 3aHATHS B PAcCMATPUBAEMOM M CMEXHOM Kypce «IIpakTukyM Mo ocHOBaM
IIPOrPaMMHUPOBAHHUS», HA KOTOPBIX IPOUCXOAUT 3aKPEIJICHUE JIEKIIMOHHOIO MaTepuaia.

JUis yCHemHoro OCBOEHMUs TUCIHUILIMHBI OY€Hb BaKHO PELICHUE J10CTaTOYHO OOJIBLIOrO
KOJIMYECTBA 3a/a4, TPeOyUMX pa3pabdOTKH aNropuTMa M HANHMCAaHUS IMPOTPaMMbl, KaKk B
ayJUTOpUH, TaK U CAMOCTOSITEIbHO B KauecTBE JOMAIIHUX 3aJaHui. [Ipumeps! perieHus 3agay
pa3buparoTcs Ha JIEKUUSAX W TPAKTHYECKUX 3aHATUSAX, HPU HEOOXOTUMOCTH IO Haubojee
TPYAHBIM TEMaM IIPOBOASITCS IOMOJIHUTENIbHBIE KOHCYIbTalMu. OCHOBHAS LIeJb PELICHUs 3a/1a4 —
chopMHpOBaTh ANTOPUTMHUUYECKOE MbIlIUIEHHE. [l perieHus BcexX 3a4ad HeoOXOJUMO 3HaTh U
IOHUMATh JIEKIIMOHHBIN MaTepuai. [loaToMy B niporiecce n3y4eHus: TUCHMIUIMHBI PEKOMEH1yeTCs
peryisipHoe [IOBTOPEHUE IIPOIIEHHOT O JEKIMOHHOTO MaTepuaia. Marepuar,
3aKOHCIIEKTHPOBAaHHBIA Ha JIEKIUSAX, HE0OXOAMMO JoMa elle pa3 mpopadaTeiBaTh U IpHU
HEOOXOUMOCTH JIOTNOJHATh MH(pOpManueil, MOJydeHHOH Ha KOHCYJIbTALUAX, HMPAKTHUECKUX
3aHATUAX WIN U3 Y4eOHOH! JINTepaTypBhl.

Bbonbiioe BHUMaHuE JOIAKHO ObITh yI€J€HO BBIIIOJIHEHUIO I0MAaIlIHEN paboThl. B kauecTBe
3aJJaHUN JJI CaMOCTOSITENIbHOM PabOThl JIoMa CTyJEHTaM Ipe/yularaioTcs 3aJaud, aHaJorMyHble
pa300paHHBIM Ha JIEKUUAX M MPAKTUYECKUX 3aHATUSAX WM HEMHOro 0oJiee CI0XKHbIE, KOTOPbIE
SBIISIIOTCSL PE3YJIbTaTOM OOBEAMHEHMs] HECKOJIbKMX O0a30BBIX 3ahay. 3afaudl CHAOTCSA yepes
cuctemy SHJIeKc-KOHTECT, 0043aTeNbHbI K PEIICHUIO TPH 334a4u U3 KaXA0ro Typa.

B kxoHme 2 m 3 ceMecTpoB CTYIEHTBI CHAIOT SK3aMEH. DK3aMeH IMPHHUMAETCS IO
HK3aMEHALIMOHHBIM OMJIeTaM, KayKblii U3 KOTOPBIX BKJIIOYAET B CE0sl OJJMH TEOPETUUECKU BOIIPOC
U Tpu 337auu. Ha camocTosITeNnpHYI0 MOJArOTOBKY K SK3aMEHY BbLAenseTcss 3 AHs, BO BpeMms
MOJIFOTOBKU K 3K3aMEHY IIPEeyCMOTpPEHA IPYINIOBasi KOHCYJIbTAIHS.

HpOBepKy peI_HeHI/Iﬁ 3a4a4 I10 pastqufI TEMATUKE MOXHO BBIIIOJIHATH HA
CHeHaIn3UPOBaHHBIX IIaTPopMax:

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

2. https://codeforces.com/

PCKOMGHI[yeTCSI AOMOJHUTCIIBHO IPOCIIYyIIaTh 6CC1'IJ'I8.THBI€ 06y11a}01111/Ie KYPCBI 110 A3BIKY C‘H‘
Ha ratdopme Stepik

https://stepik.org/catalog/search?free=true
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