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HAononHutensHas obpasoBaTenbHas nporpamMma
obpasosarenbHas obLepassusaloLas nporpamma «lMporpamMMupoBaHue Ha C++»
Kareropus obyuatowumxes: yyawmecs 8-10 knaccos o6LweobpasoBaTenbHbIX YY4EOHbIX yqpe-
KACSHWIA, 3aperucTpupoBaHHble Ha EanHom noprane rocyaapcTeeHHbIX yenyr Gosuslugi.ru,
WHTepecylouecs nporpammuposaHuem Ha Cu++ 1 npolweaLume BXOAHOE TECTUPOBAHWE No
ObpasosatenbHoit nporpamme
Obbem nporpammbl: 144 akapemuyeckux Yaca

dopma 0Gy4eHUs: O4Hasi C 3neMeHTaMu ANeKTPOHHOTO oby4yeHuss (moctyna K UucpoBOiA
nnartcopme Basosoi opraHusauum no WHAMBUAYaNbHOMY NOrMHY 1 Naposnio)
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1. O6wan XapaKTepucTUKa Nporpammel
1.4. XapaKkrepucTuka nporpammbl

«Bazopas opraHusauus» - deaepancHoe rocyaapcTeeHHoe aBTOHOMHOE o6pa3osa-
TenbHoe yupexaeHue BbiCLLero o6pasosaHns «MocKoBCKWHA (hNUINKO-TEXHNHECKUA NHCTUTYT
(HauuoHanbHbIA uccnepoBaTenbCkuit YHVBEPCUTET)», OCYLIECTBNAKLLee oGpasosaTesnbHylo
[eATeNLHOCTb Ha OCHOBAHMW NULISH3NN Ha ocyllecTBneHune o6pasoBaTensHoi AeATensHo-
ctv ot 11 anpens 2019 r. Ne 2816, BbiAAHHON depepanbHoi cnyx6o# no Hap3opy B cepe
o6pa3osaHisA U Hayku GeccpoHo, B nuue avpektopa LleHtpa passuTuA UT-o6pa3oBaHus
Maneesa Anekcest Buktopoeuya, ASUCTBYIOLLEro Ha ocHoBaHuu poeepeHHocTy Ne 162 ot 29
uions 2022 T.

«OpraHu3aumns-y4acTHHUKD - depepanbHoe rocyfapcTBeHHOE GlopxeTHoe obpasosa-
TenbHOe yypeXaeHve BbiCLLero o6pa3oBaHus «BopoHexXcKui rocynapCTBeHHbIA yHUBEpCH-
TeT», OcyliecTanAloLiee 0bpa3osaTenbHyto AEATeNbHOCTb Ha OCHOBAHUN NULEeH3UN Ha ocCy-
LecTenexne obpasoBaTenbHON AeATENLHOCTH OT 10 HosGps 2015 ropa Ne1752, BbigaHHOM
depepansHoit cnyx0oi no Haa3lopy B cchepe obpasosaHna W HayKh, BeccpoyHo, B nuue
pektopa EHpoBUUKOrO [IMUTPUA Anekcanaposuya, AEACTBYIOLEro Ha OCHOBaHUW yCTaBga.

«basosas opraHusauvsa» W «OpraHusauna-y4acTH1K» saknouvnu forosop, npeame-
TOM KOTOPOTrO ABNAETCA peann3auui CtopoHamu Llononumenbuoﬁ obLyecbpasopaTesibHOM
obLepasBuBaloLLied Nporpammel, HanpaBneHHoW Ha WU3y4eHne coBpeMEeHHbIX A3bIKOB Npo-
rpammupoBanus, «lporpammnpoBanne Ha C++» ¢ ucnonb3osaHuem ceTeBoi opMbl B pam-
kax dhenepanbHOro npoekTa «Pa3BuUTHe KagpoBoro noreHuuana UT-otpacnu» HauuoHanb-
Hoi nporpammbl «LludpoBas IKOHOMMKA Poccuickoit epepaunn» C npepocTaBieHem ba-
30BOM OpraHusauuei hUHaHCOBOrO obecneueHsi PacxoAoB Ha peanusauvio yKasaHHOro
MEPONPUATUA.

Llenbto nporpammbl ABNAETCA copmupoBaHue U passutne KOMNeTeHTHOCTW B obna-
CTW WCMONb30BaHWNA NHOPMALMOHHO-KOMMYHHMKALIMOHHBIX TexHonorui (3HaTb OCHOBHBIE
NOHSATUA W 3Tanbl NPOEKTHON AeATENbHOCTH, HEoBX0AVMYIO TEPMUHOMOTHIO, YMETL COCTaB-
NSTb W 3anUCbiBaTh anropuT™ ANs KOHKPETHOro UCMONHUTENs!, yMeTb paspabartbiBaTe Tpe-
GoBaHWA W NPOEKTMPOBAaTL NPOrpamMMHOE oBecneuenue).

1.2. Mnaxupyembie pesynbTaTel obyueHus

JIMMHOCTHbIE pe3ynbTaTtbl:
= d)OpMVIpOBaHVIe OTBETCTBEHHOro OTHOLUEeHUA K Y4SHWIO, roTOBHOCTU U CnocobHOCTH

06yualoLWMXCA K CaMopassuThio 1 camoo6pa3oBaHmio Ha OCHOBE MOTUBALMM K 06yueHuIo 1
[O3HaHMIO, OCO3HAHHOMY BbIGOPY ¥ MOCTPOSHNIO fanbHenLei UHAMBUAYanbHON TPaeKTOPUN
oBpasosaHus Ha 6ase OpneHTMPOBKY B mupe npoceccuit h NpoheccuoHanbHbIX npeanoyTe-

HUM, C YUETOM YCTORYMBLIX noaHaBaTenNbHbIX UHTEPECOB,

- copmupoBaHue LEnocTHOro MUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBpPEMEHHOMY
YPOBHIO Pa3BUTUS HaYKN 1 0BLECTBEHHOI NPAKTUKK, YHUTbIBAIOLLETO counanbHoe, KynbTyp-
HOe, 13bIKOBOE, AYXOBHOE MHoroo6pasue COBPEMEHHOro M1pa,

- ¢thopmupoBaHune KOMMYHVKaTUBHO KOMMETEHTHOCTH B o6LLUEHUN U COTPYAHUYECTBE
CO CBEPCTHUKamMu, AETbMMW CTapLuero v MnajLero Bo3pacTa, B3pocibiMi B npouecce obpa-
sopaTenbHol, 0buecTseHHo nonesHomn, yqe6Ho-uccnenoaaTeanKoﬁ, TBOpPYECKON W APYrKX

BU0B AEATENLHOCTH,
- pa3BuTVE OMbiTa y4acTus B couManbHO 3HaUMMbIX MPOEKTaX, NOBbLILLIEHUE YPOBHSA

CaMOOLIEHKH! BGnaroaapa peaﬂVI3OBaHHb|M npoeKkTam.




MeTanpeameTHbIe pesynbTaThl:
- yMeHue CamoCTORTENbHO onpeaensTb Lenu cBoero obyueHus, cTaBuTb U opmynupo-
paTb AnA cebn HoBbie 3aAa4v B yuébe u no3HaBaTeNnbHON AEATeNbHOCTH, pa3sneaTe MOTH-
Bbl ¥ MHTEPECHI CBOEN nosHasaTenbHoOW AeATeNbHOCTH,
- yMeHUe CamMOCTOATENbHO NNaHWPOBaTh NyTU QOCTUKEHNA uenen, B TOM 4ucne anbTepHa-
TVBHbIE, OCO3HAHHO BbiGMpaTh Haubonee athdheKTUBHbIe CNOCOObI peLLeHus y4eGHbIX ¥ no-
3HaBaTeNbHbIX 3aAay; = YMEHUE COOTHOCUTL CBOW AeNCTBUA C NNaHUpyeMbiMK pesynbTaTa-
MW, OCYWECTBNATL KOHTPOMb cBOel AesTensHoCTM B npouecce AOCTWKEHWA pesynbTara,
onpepensTb cnocobbl [eicTeuil B pamkax NpeanoxXeHHbIX yCroBuil 1 TpeGoBaHui, KOppeK-
TMpOBaTbL CBOU AEWCTBUA B COOTBETCTBUM C U3MEHsoLLEeHCA cUTyaumen,
- yMeHWe oueHnBaTb NpaBunbHOCTL BbINONHEHUs yyeGHon 3agayn, co6CTBEHHbIE BO3MOX-
HOCTU €€ peLUeHUs,
- BnageHne ocHoBamMu CaMOKOHTPONA, CaMOOLEHKWU, NPUHATUA peLUeHit 1 OCyLLeCTBNEHUA
0CO3HaHHOro BbiGopa B yuebHON U no3HaBaTenbHOW AEATENbHOCTH,
- yMeHve onpefensTb NoHATUA, cosnasaTb 0606LIeHs, ycTaHaBnmearb aHanoruu, knac-
cunumupoBaTh, CamocTOATENbHO BbIGUpaT OCHOBaHUA W KpuTephn AnA KnaccudvKkauuu,
yCTaHaBNMBaTh NPU4MHHO-CNEACTBEHHbIC CBAI3M, CTPOUTbL Nnoruyeckoe paccyxaeHue, ymosa-
KoueHne (MHAYKTUBHOE, AeAYKTUBHOE 1 N0 aHanoruu) v genatb BbIBOADI,
- YyMeHue co37aBaTth, NPUMEHATL 1 npeobpa3oBbiBaTh 3HAKN U CHMMBOSbI, MOZAENW U CXeMbI
[ANs pelueHns yueGHbIX N No3HaBaTeNbHbIX 3afav;
- YMEHWEe OpraHu3oBbIBaTL yuyebHoe COTPYAHWYECTBO U COBMECTHYIO AEATENbHOCTb C Y4i-
Tenem 1 CBEpCTHUKaMu; paboTaTb MHANBKAYaNbHO N B rpynne: HaxoauTb obLee pelueHue 1
paspewaTb KOH(NUKTbI Ha OCHOBE cornacoBaHus Nno3uuvi 1 B3aUMHOrO y4éTa UHTEPECOB;
thopMynupoBaTh, apryMeHTposatb 1 oTCTavBaTb CBOE MHEHWE,
- chopmMMpoBaHue U passuTne KOMMETEHTHOCT B 06N1acTh UCMoNb30BaHNS uHGOpMaLOH-
HO-KOMMYHWKALMOHHbBIX TEXHONOrui.

MpegmeTHbIE PE3YNbTaTbl:
- 3HaHue HeoBXxoaumown TEPMWHONOrUK («paHHbIe», «KOMaHAA, «anropuTMm», «MOAEIbY,

«OBBEKTY, KTEXHNYECKOE 3aaaHuner), cmbicna [aHHBIX MOHATUIA N yMEHWe NPUMEHATL nony-
YeHHble 3HaHWA Ha NPAKTUKE;

- 3HaHNe 06 anropUTMUHECKNX KOHCTPYKUNAX 1 CTPYKTYpax AaHHbIX;

— 3H@HWe OCHOBHbIX NOHATUN 1 3TANOB NPOEKTHOM AeATEesIbHOCTH;

- ymeHvie cobniopatb ITUKET nporpaMmncTa, He paspabarbiBaTb 3aBeiOMO HepaboTocno-
COBHbIV UMM NPUHOCALLWIA BPEA nporpaMmHblil KO,

- ymeHve cobniopats ceTeBoi aTUKET, Apyrne 6a3osbie HOPMb WHChOPMALIMOHHON 3TUKN W
npasa npu padore ¢ KOMMBIOTEPHBIMI NPOTPaMMami 1 B CETH WHTEpHeET,

— yMEHVE CoCTaBNATb TEXHUHECKOE safiaHue Ha OCHOoBe Tpe6oBaHWi 3aKa3unKa;

- ymeHue paspabarbiBatb nporpammHbie peLleHuns, OCYLLeCTBNATL MX NPOEKTMPOBAHHE,
pa3paboTky, TECTUPOBAHNE, oTNaaKy W BHEAPEHNE,

— yMeHwe CoCTaBuThb 1 3an1carb anropuTM ANs KOHKPETHOTO UCMONHUTENS,

- HaBbIKM NOLAroBoro BbiNONHEHNA anropuTMOB, YMEHUE OCYLLECTBNATL AaHHble onepauun
KaK BPY4HYI0, TaK U C CoNb30BaHWEM NporpamMmbl OTNaAKK,

— HaBblkW ONpEeAeneHna acuMNTOTU4ECKNX OLIEHOK BPEMEHM BbINONHEHNA 1 saTpar namaTv

ANS anropuTMOoB.




2. Y4yeOHbIK NNaH
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XKyTOMHanA
arrecra-

LIUA

dopma
KOHTpONA

Modyns 1. BeedeHue 8 C++

18

16

11

Beepaenne, [JOCTOMHCTBA U Heao-
cTaTku A3bika C++, YcTaHoBKa cpe-
Abl paspabotkn. Tunkl NepeMEHHbIX
1 apumeTnyeckue onepaunu

2

2

1.2

Noruyeckue n GutoBble onepaunn,
PasseTBneHus XoAa BbINONHEHUA
nporpaMmbil

13

MpuseaeHwe TUNOB. YkasaTenu u
ccbinku. Onepatop 3ansras. MNpuo-

puTeT onepauui. Beoa v BbiBoA
DAHHbIX

1.4

MogpobHo npo Gubnuoteku. Link-
nbl, 3 hopmbl, X CpaBHeHne. TouKK
0CTaHoBa No ycnosus. BnoxeHHble
UMKNbI

1.5

Bpems Xn3HW nepemeHHbIX. Mno-
GanbHble NnepemeHHble. [luHamuue-
cKoe Bbiaenenve namatu. Maccu-
Bbl. MHOrOMEpHbIE MACCUBbI

16

BcnomorartenbHble NporpaMMbl
NPOrpamMmu1cTa, Peno3nUTOPMUiA.
OyHKuMM 1 npoLieaypbl. Cnocobbl
nepenayuv apryMeHToB B hyHKUMIO

1.7

MpocTpaHcTBO UMEH. Pekypcus.
padbl

1.8

OnTtumusaums pekypcus. NMouck
orteera nepebopom. licnonb3oea-
HMe NoaxoAa AMHAMUYECKoro npo-

rpammupoBaHus. Pabota ¢ daiina-
MK

MpoMexyTouHan aTTecTauus

Mpomexy-
TOYHas ar-
TecTauva

Modyne 2. STL u 06ekmHo-
opueHmupoeaHHoe NpPozpaMmmu-
poeaHue

36

18

16

21

CTpykTypbl, €8 NoNA 1 MeToAb!.
Onepupoeanue obbekramu. Pastu-
€Hue npoekTa Ha oobsABNeHue 1
peanusauuio

2.2

KoHcTpykTop 1 aectpykrop. KoH-
CTaHTHble MeTofbl. Komnosnuws,
AEKOMMO3NUUMA N NUCT UHWLWanu-
3auvv. LLIabnorHbIN TR AaHHbIX.
auto

23

Meperpy3ka onepaTopos. PyHKUWUHK,
Kak napameTpel. std::vector,
std::string, std::stack

24

std::list, uTepaTopbl, NO3NEeMEeHTHLIA
06xoa. CobcTBeHHan peanv3auvs

25

Mapb! v kopTexu. std::queue,
std::deque. CopTupoBka.
Komnaparop




26

Bubnnoteka <algorithm>, Buxap-
Hbiih novck. Nepecraxoeka. Mepe-
[Aaya HeorpaHM4EeHHoro Yuena na-

pameTpoB

2.7

BuxapHoe aepeso. bop. std::set,
std::multiset, std::map, std::bitset

2.8

std::priority_queue. CnyJaiHbie
3HaueHus. MNpocTbie yuena.
std::unordered_map. Xewwpoeaxne

MpomexyTouHan atrecTauus

Mpomexy-
TOYHas ar-
TecTauus

Modynn 3. [IpoexkmupoeaHue
npunoxerui

36

18

16

31

MoaudwkaTop goctyna. Hacnepo-
sanve. BupTyansHbie MeToabl. AG-
CTPaKTHbIA knace. AccolmMauva
06beKToB

3.2

MpumeHeHus Hasbikos OOT. Apy-
XecTBeHHble (yHKunM. MoaynbHoe
TECTMPOBaHHe

3.3

PaGota ¢ hannoeoin cuCTeMon 1
BHELUHUMM pecypcami.
BesonacHble ykasarenu.
McknioyeHna

34

MHOronoTo4HOCTb U MHOronpoLec-
COpHOCTb. [OHKa pecypcos

3.5

MpumeHeHne napannenbHbIX Bbl-
yucnenuid, Pabora c appamv Bu-
peokapTol. MatpuyHble onepauui
Hag Bapnamu, Gnokamu U ceTkamu

3.6

PaBora B komMaHae, pacnpeaene-
Hwe oBs3aHHoCTel, YnpaBneHue
BpemeHeM

MHavenayanbHbIA NPOMEXYTOYHbIA
KypPCOBOW NPOeKT

WUupuengy-
anbHbIA
NPOMEXY-
TOMHbIA
Kypcoeown
NpoeKT

MpomeXxyToyHan atrecTaums

Mpomexy-
TOYHas aT-
TecTayva

Modynb 4. OKOHHbIe U crieyua-
SIU3UPOBaHHbIe MPUITOXEeHUs

36

18

12

41

Pa3paboTka OKOHHbIX NPUNOXEHWUH

4.2

MpogomkeHue paboTsl C OKOHHBIMK
npunoXxeHnamu. Pasgenexue npu-
OpWTETOB, pacnpeaeneHue ponei 8
KOMaHfe ¥ COCTaBneHue nnaxa pa-
Gor

o

4.3

CneuvannanposaHHoe npunoXxeHue

44

Pa3paboTka npUnoxeHus ¢ yu&8TOM
cneunduku

KoMaHAHbIA NPOMEXYTOUHbIH Kyp-
coBOM NpoeKT. UTorosbii kypcoson
npoeKT

KomaHg-
HbIA npo-
MEXYTOM-
HbIN KypCo-
BO#A npo-
ekT. Uroro-
BbIA Kypco-
BOW NpoekT

[poMeXyTouYHan aTrecrauus

Mpomexy=-




TOMHaA aT-
TecTauus
Wroroebiit KypcoBo#i NPOeKT 8 4 4 Nuaveunay-
anbHblii
KypcoBo#
npoexT
Vmozo 144 72 60 12
PyKkoBoAUTENb AONONHUTENLHON W
o6pa3oBaTenbHOi NporpaMmb! f{ E.M.ApucToBa

: |

3. KanenpapHbii yueGHbIN rpacuk

mecsLUbl okTabpb HOAOPb pekabpb AHBApb
nepernm |1 |2 (3[4 ]|1 [2|3[4]1 [2]|3]4]|1 |2 3|4
A

Mecs bl ¢espanb mapT anpenb mau
weperm |1 [2[314 1 [2 (3|41 |2|3(4]|1 |2 314

A A
mecsaLbl NIOHb uionb aBrycr ceHTabpb
Heaenu
MecsaLbl OKTAOpL HOROPbL
Heperm |1 |2 |3 ]141|1 |2]|3 |4

A

4. Paboyas nporpamma yuye6Horo npeamera, Kypca, AUCLUMIINHDI (Mmopyns)

41. Uens:

Llenb nporpammsl — )OpMUPOBaHUE NO3HABATENbLHON AKTUBHOCTW ODyualoLMXCs B
06NnacTv yHKUMOHAMNLHOTO N 0GLEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMMPOBaHKS, Npuobpe-
TEHWe HaBbIKoB paboTbl ¢ 6a30BbIMU U CMOXHLIMU CTPYKTYPaMK A3biKa B UHTErPUPOBAHHLIX

cpenax pa3paBboTky, NONMyYeHUe HaBbIKOB CAMOCTORTENBHOMO HaNUCaHNs KoAa 1 pa3paboTky
3¢hpeKTUBHBIX anNropuTMOB U NPOrPamMMm.

4.2, 3apaum n3yveHusn yueGHoro npeaMera, Kypca, AUCUMNNUHBI (MOAYNS)

- U3Y4nTb HEOBXOAMMYK TEPMUHOMOTUIO («AAHHBIE», KKOMAHAA», «ANropuTM», «MOAenby,
«OBBHEKT», «TEXHUMECKOE 3a[jaHue»), NOHATb CMbICN AaHHBIX MOHATUA U HayuUTLCA NPUMeE-
HATb MOMy4YEHHbIe 3HAaHUA Ha NPAKTUKe;

- y3HaTb 06 anropUTMUHECKUX KOHCTPYKLIUAX U CTPYKTYPaX AaHHbIX;

- y3HaTb OCHOBHbIE MOHATUA W 3Tanbl NPOEKTHON AEATENLHOCTY,

- HAY4UTLCA COCTABNATL TEXHUYECKOE 3aAaHue Ha ocHoBe TpeDoBaHni 3akasquka;

- Hay4uTbCA paspabaTbiBaTh NPOrPAMMHbIE PELUEHUS, OCYLIECTBAATL UX NPOEKTUPOBaHue,
paspaboTKy, TECTUPOBaHWeE, OTNaAKy U BHeApeHue;

= PasBUTb YMEHWUA COCTaBUTbL U 3anucaTb aITOPUTM ANA KOHKPETHOro UCMOTHUTENA,
- pa3B1Tb HaBbIKW NOLIAroBOro BbiNoHEHWA anropuTMoB, Hay4YUTLCA OCYLLECTBNATL AaHHbIe
onepauvu Kak Bpy4Hyo, TaKk U C UCNONb30BaHNEM NporpaMmbl OTIIAAKW,

= NOMYYUTb HaBblku onpeaeneHns aCUMNTOTUYECKUX OLIeHOK BPEeMEHW BbINOMHEHWUA U 3aTpat
naMmaT AnAa anropnTmMos.



4.3. Mnanupyemble pe3ynbTarthbl 00y4eHUs

JINYHOCTHbIE pe3ynbTarhl.

- chopMupOBaHMe OTBETCTBEHHOrO OTHOLUEHUS K Y4EHUIO, FOTOBHOCTH W cnocobHocTH
obyualoWmXCcA K CaMopa3sBUTHIO U camoobpa3oBaHuio Ha OCHoBE MOTUBALUK K obyueHunio u
NO3HAHMIO, OCO3HAHHOMY BbIGOPY 1 NOCTPOEHMIO AaNbHEALLEN UHAVBIUAYANBHOW TPAaeKTOPHK
o6pa3oBaHna Ha 6a3e OpUEHTVUPOBKN B MUpe npocdeccuit N npoceccuoHanbHbIX NpeanoYTe-
HUI, C YY4ETOM YCTOWYUBLIX NO3HABATE NbHbIX NHTEPECOB,

- ¢hopMNpOBaHUE LIENOCTHOTO MMPOBO33PEHUsA, COOTBETCTBYIOLLIErO COBPEMEHHOMY
YPOBHIO PA3BUTUA HAYKX ¥ OBLUECTBEHHON NPAKTUKK, y4UTLIBAIOLWEro CoLUanbHoe, KynbTyp-
HOe, A3bIKOBOE, flyXOBHOE MHOrooGpasne CoBPEMEHHOro Mupa;

- hopMMpOBaHNE KOMMYHUKAaTUBHOW KOMNETEHTHOCTH B obLeHnn 1 coTpyaHuyecTee
CO CBEPCTHUKaMK, AeTbMU CTapLUero ¥ MnaaLero Bospacra, B3pocrnbiMi B npouecce obpa-
30BaTENbHON, 06GLLECTBEHHO NONEe3HON, yuebGHO-NccnenoBaTenbCKoON, TBOpPYECKOW U ApYyrux
BVMAOB AEATENBHOCTH,

- pa3sBUTME ONbITa Y4acTUs B COUMANbHO 3HAYMMbIX NpoekTax, MOBbilEHUE YPOBHA
camooueHkn bnarogaps peanu3oBaHHbIM NPOEKTaM.

MeTanpeameTHble pesynbTaThl:
~ yMEHWe CaMOCTOSTENbHO ONPEAENsTh LieNn cBoero obyyeHns, CTasuTb U (opmynupo-
BaTb ANA ceOA HoBble 3aaauv B y4&6e U nosHaeaTenbHON AeATeNbHOCTH, pasesneaTe MOTH-
Bbl M MHTEPECHI CBOEW NO3HaBaTENbHON AEATENLHOCTH,
- YMEHWE CaMOCTOSTENbHO NNaHUPOoBaTh NyTW AOCTWKEHUS Liene, B TOM Yucne anbTepHa-
TUBHBIE, OCO3HAHHO BbIGUPaTh HauGonee addeKTUBHbIE Crocobbl pelueHus y4eGHBIX 1 no-
3HaBaTenNbHbIX 3aAa4; = YMEHUE COOTHOCUTbL CBOU AGNCTBUA C NNaHWpyeMbiMKU pesynbraTa-
MW, OCYLIECTBNATbL KOHTPONb CBOEH AEATENbHOCTU B npouecce AOCTMKEHUs pesynbrata,
onpeaensT cnocobbl ASUCTBUN B paMKax NPEANOXEHHBIX YCNIOBUW 1 TpeboBaHu, KOppek-
TUPOBATL CBOW AEMCTBUS B COOTBETCTBUN C M3MEHSIIOLLGIICA CUTYaUuen;
- YMEHUe OLEHNBATL NPaBUMLHOCTL BLINOMHEHNA Y4eOHOWM 3aaaun, COGCTBEHHbIE BOMOX-
HOCTH €€ peLLeHun;
- BNAfEHNe OCHOBAMN CaMOKOHTPOSS, CAMOOLISHKM, NPUHATUS PeLUeHW 1 OCYLLeCTBNEeHNA
0CO3HaHHOro BbiGopa B y4eOHOM 1 No3HaBaTENbHON AEATENBHOCTY,
- yMeHve onpepensiTb NOHATUS, co3AasaTh 06o0LiEeHNs, ycTaHaBnuBaTb aHanorum, Knac-
cuhULMPOBaTb, CAMOCTOSTENBHO BbIGUPaTL OCHOBAHWA M KPUTEPUN ANA Knaccudukaumy,
yCTaHaBNNBaTk NPUYUHHO-CIIEACTBEHHbIE CBA3W, CTPOUTL NOMMYECKoe paccyxaeHne, ymosa-
KNlOYEeHUE (MHAYKTUBHOE, ASAYKTHBHOE 1 N0 @Hanorum) u genatb BbIBOAbI;
- yMEHWe Co3aaBaTh, NPUMEHATL W Npeobpa3oBbiBaTh 3HAKN 1 CUMBOMLI, MOAENH U CXEMbI
ANA peleHnn y4eOHbIX U NO3HaBaTeNbHbBIX 3848y,
- YMEHWe OpraHu3oBbiBaTh y4ebHOe COTPYAHW4ECTBO U COBMECTHYIO AGATENbHOCTb C y4U-
TENEM N CBEPCTHUKaMK; paboTaTb HAMBMAYaNbHO W B rpynne: HaxoAuTb oblyee pelueHne U
paspelaTtb KOH(AMKTLI Ha OCHOBE COrMacoBaHuUA NO3ULWA U B3AUMHOTO Y4&Ta UHTEPEeCOs,
hopMynupoBaTh, apryMEHTUPOBaTh U OTCTanBaTb CBOE MHEHWE;
- hopMUpOBaHKE W Pa3BUTHE KOMNETEHTHOCTU B 06NacTh UCMONL30BaHNA MHGOPMALMOHHO
KOMMYHUKaLMOHHbIX TEXHONOMMNA.

[peameTHbie pesynbTaThl:
- 3HaHWE HeoBXoAUMON TepMUHOMNOIMKU («AaHHbIe», KKOMaHAA», «anroputM», «Moaenb»,
«OBBEKTY, KTEXHUYECKOe 3aaHUEY), CMbICNA AAHHbIX MOHATUA N YMEHWe NPUMEHATL nony-
YeHHble 3HaHUS Ha NPaKTUKe,
- 3HaHNe 00 anropuTMUYECKUX KOHCTPYKLIMAX U CTPYKTYPaX AaHHbIX;
- 3HaHWe OCHOBHbLIX NOHATUN W 3TANOB NPOEKTHOW AEATENbHOCTH,
- ymeHue cobniogatb TUKET NporpamMmucTa, He paspabartbieaTe 3aBeaomo Hepabotocno-
co6HbIi1 MM NPUHOCALLMIA Bpen NporpaMMHbIN KOZ;



- ymeHune cobniopats CETeBON ITUKET, Apyrve 6a3oBbie HOPMbI MHHOPMALIMOHHON ATUKM U
npaga npu paboTe C KOMNbIOTEPHbIMU NpOrpamMMami U B ceTh WHTepHeT,

- yMeHWe COCTaBNATL TeXHUIeckoe 3aaakue Ha ocHoBe TpeboBaHNi 3aKa3umnka;

- ymeHve pa3spabartbiaTh NPOrpaMMHbe PELIEeHNs, OCYLLECTBNATL WX NPOEKTUpOBaHuWe,
pa3paBoTKy, TECTUPOBAHWE, OTNAAKy ¥ BHEAPEHUE,

~ YMEHWe COCTaB!Tb ¥ 3anucaTb anropuT™ AnA KOHKPETHOTO UCnonHuTens,

— HaBbIKM NOLLIArOBOrO BLINONHEHUA anropuTMOB, YMEHWe OCYLUecTBNATL AaHHLIE onepauyMn
KaK BPy4Hyl0, TaKk U C UCMONb30BAHWEM NPOrpaMMbl OTIaAKH,

- HaBblkK onpefeneHua aCUMNTOTUYECKUX OLIEHOK BPEMEHU BbINOSTHEHUA W 3aTpat namaTu
nna anropuTMmoB.

4.4. CopepxaHue y4eGHOro Kypca ANCLUMNIINHDI (mopyns)

O6pazosaTenbHan nporpaMma COCTONT U3 4 mopynei. O6wana TPYAROEMKOCTb O6pa-
30BaTeNbHOI NporpaMmel — 144 ak. 4. TpyAOEMKOCTb 1 MOAYNs COCTaBNIAET 36 ak. u.
dopma obyuerus no OBpasosatenbHoi nporpamme — o4Has.

OpraHu3auma-yqacTHUK peanusyeTr 4acTb O6pasosaTensHoil nporpammbl, Onpeae-
NEHHyIo yueBHbIM nnaHoM OBpasosatenbHoit NporpaMmbl, B NOPAAKE, yCTaHOBMEHHOM fo-
KanbHbIM HOpMAaTUBHbIMM akTamn OpraHu3auun-y4acTHuKa.

Ba3oBas opraHu3aumus OCYLLECTBNAET pean1aauuio MoaynAa 1 ¢ UCNONbL30BAHVEM pe-
cypcos OpraHusauvu-yuacTHuka (ysebHoe nomeLleHve, yyebHoe ofopyaoBatue).

OpraHu3auus-y4acTHUK OcylecTBnAeT peanvs3auvio moayne#n 2, 3 u 4 O6pasosa-
TenbHOM NporpaMMbl ANA Pynn 0By4aloLMXCS B peroHe NPUCYTCTBUA.

McnonbaoBaHue SMEMEHTOB SMeKTPOHHOro oByuyeHus — ocylyecTenaeTcs AocTyn K
uucposoit nnatcopme Basoeoi opraHusaLvi no UHANBMAYaNLHOMY NOrVHY W napornio, rae
pa3MELLaIoTCA OCHOBHbIE NpaKTUYeckue 3afaHus, a TakKe TeopeTU4eckuii Matepuan no

U3y4yaembiM TEMaM, 8, BMNOCNEACTBUKN, — NPOBOAATCAH TECTUpOBaHWA B KOHLE Kaxgoro moay-
nA.

Moaynb 1. BBeaenue B C++

Tema 1.1. BeeaeHue. [IOCTOMHCTBAa M HEAOCTATKMN A3bIKa C++, YcTaHOBKa cpeabl
pa3paboTku. Tunbl NnepeMeHHbIX 1 apudmeTueckne onepauum (4 yaca).

Kak 1 Ana Kakux uenei nosBuncs Asbik C++, KaKkas cesA3b A3bika C++ 1 4ucToro CW.
Paccka3d O TOM, B KakuX WHAYCTPUSX MPUMEHAETCA A3bIK C++ (MoxHO ynomsHyTs Unreal
Engine v paspaboTky KOMNbIOTEPHBIX urp), @ TaKKe O TOM, HACKO/bKO 3¢ptHeKTUBHBIMY NONYy-
4alOTCA WTOrOBbIE NPOrPaMMHble pelueHis. Ho, Takke CTouT OOBACHUTL U O TOM, HACKOJbLKO
CIIOXHO BECTH paspaboTku Ha ssbike G+t YcraHoska cpeabl paspabotku Visual Studio, co-
30aHve NepBoro KOHCONBHOMO MPUMONEHWSA. Mocne 3Toro obbAcHAETCS, YTo M3 cebs npea-
CcTaBMAeT nporpamma W U3 KakuxX OCHOBHbIX yacTel COCTOMT NPOrpamMMHbIi koA, YcTaHoBKa
papyroii IDE, ycTaHoBka KoMnunsTopa ! 0Tnaaquka, yKasaHue nyTei no yMonuaxuio, CBA3bI-
ganve IDE co BcromoraTenbHbiMW CPEfcTBamu. MpoaeMoHCTpMpoBaTb BO3MOXHOCTU OT-
najunka, NolaroBoe MPOXOXAEHWE NporpamMbl. UCNonb3oBaHNUE Toyek ocraHoBku. [epe-
YUCMUTb NPEUMYLLECTBA YCTAHOBNIEHHOW Cpeabl pa3paboTkv OT OHNMaWH aHanoros (Ho npw
9TOM YKA3aB WX, KaK aslbTepHaTHBbI, BOSMOXHbIE BapUaHTbl. komnunstop codeforces, GDB
online Debugger n apyrve). MNepeuncnuTe BO3MOXHBIE TUMEI nepemeHHbIx (He 3abbiTb Npo
unsigned), ux pasnuuus, cnocod sanucu AaHHbIX B 6uTax, pasmepsbl. MpoaemMoHCTpUpOBaTL
apudmeTiyeckve onepauni, 06bACHATL WX cnoco6 ucnonb3oBaHus. YkasaTb Ha TO, 4TO
eCTb ObiCTpble ¥ MeAneHHbIe onepauuu.




Tema 1.2. llornueckue n GuToBLIE ONEpPaLVM. PaaseTBneHus XoAa BbINONTHEHKUA
nporpammbil (4 Yaca).

HanucaTb HECKONbKO NPOCTbIX NporpaMm, Ha AaHHbIA MOMEHT He o6s3aTenbHo Ae-
MOHCTPUPOBATb KOHCONbHbIA BBOA\BLIBOA, PaccmoTpeTb forudeckue 1 Gutossie onepauvu.
MNpOAEMOHCTPMPOBaTL PasnuumMe Nornieckux u GUTOBLIX pe3ynbTaTos (Hanpumep, nokasas
pasHuly pesynbtata npu 1&2 n 1&8&2). lNpoaemoHCTpUpoBaTh cnoco® ucnonb3osaHuA
ycnosHoro onepatopa if. [Natb o6bsAcHeHne onepaTopy turypHble ckobku (Ha [AaHHbIA MO-
MEHT MOXHO YCNOBWTbLCR, YTO NPV NOMOLLW curypHbix ckoBok rpynnupylTCA KOMaHAb! B
eAVHbI BbINONHAEMbIA GnoK, He yka3dbiBas Ha Hanuuue nokanbHoi obnactu BUAUMOCTH).
OBBACHUTL, YTO ycnoBue if NPUBOANTCA K TUMY AAHHBIX bool. MokasaTb BO3MOXHOCTb Npw-
MeHeHus 6noka else. NpoaeMoHCTPUpoBaTh KOHCTPYKLWIO MHOXeCTBEHHOro ycnosus switch-
case. OBGbACHUTL 3HAYEHNE KomaHab! break n MeTku default. MpoaemMoHCTPUPOBATEL UCMONb-
30BaHMe KoMaHab! goto, pacckasatb, B YEM HEAOCTaTOK [aHHO/ KOMaHAbl 1 Npo TO, YTO NKo-
60oit KoA MOXHO HanucaTb 6e3 e€ UCnonb3oBaHNA.

Tema 1.3. MpuseaeHue TUNOB. YKa3aTenn u CCbUIKN. Oneparop 3anatas. [pno-
puteT onepauui. BeoA v BbIBOA AAHHLIX (4 vaca).

Pacckasatb npo npeobpasosaHue TUNOB AAHHBIX. YKasaTb Ha TO, YTO KOHCTaHTam
MOXHO SIBHO YKa3biBaTb TUM AaHHbLIX NPU NOMOLLN cooTseTCTBYlOWeEro cyddmkca. Ykasatb
NPUOPUTET W HanpaBneHwue BbINONHEHUA onepaumit. MPOAEMOHCTPUPOBATL paanuyue npe-
durkcHOro n CyddUKCHOrO UHKPEMEHTA. Moka3aTb, Kak BblbupaeTcs peaynbmpymmuﬁ ™
A@HHBIX, @ Taloke BO3MOXHbIE CUTyaUun NepenonHeHnA. Moka3aTb CNOXHO COCTaBMNEHHbLIE
CTPOKW NPOrPaMMHOr0 Koaa C HeCKONbKUMM [eiCcTBUAMM, 3aAaTb BONPOCH HA MNOHNUMAHNE,
4TO MONYYUTCHA B pesynbTaTe BbiNONHEHWS. YKka3aTb Ha OTNMYME OAWNHAPHOM KaBbIYKM OT
nBoiHoi. MokasaTb TepHApHOE YCroBKe 1 ero OCHOBHOE npuMeHeHwe (a4ns BbIBOAA pe3ylib-
TUPYIOLLEro 3HAYEHUs, a He ANA BbINONHEeHUA pAevicTeuil). PacckasaTb Npo To, YTO Y Nepe-
MEHHbIX UMEIOTCA YHUKanbHble aapeca. AGCTpaKTHO 06BACHUTL, KaK XpaHATCA AaHHble O
nepemMeHHbIX B namaTy. NpoaeMOHCTPUpOBaThL paboty ¢ ykasaTenamu. [okasaTtb onepauvi
nonyyeHua agpeca v monydyeHus obbekTta no aapecy. Moka3aTb BO3MOXHOCTb CO3AaHue
NCeBAOHUMOB NOCPEACTBAM CChINOK, @ Takke TO, KaK OT ykasaTenei nepeiTin K ccbinkam.
Mokasatb npeofpa3oBaHne TUMOB AaHHbIX NOCPEACTBOM yKasaTernen, a Takke 06BACHNTD
pasnuuve npeoGpasosaHua NOCPEACTBOM onepartopa npuceanBakna (To ecTb oT/udMue ot
Toro, Kak npeoGpa3osbiBanock paHee). PoAGMOHCTPMPOBATL MCnonb3oBaHue oneparopa
sansToi. Moka3aTh, KaK BLIBOAUTCA pesynbTupyloLlee 3Ha4eHue npu npUMeHEeHUM onepaTto-
pa 3ansTas. okasaTb cnocob BBOAA U BbIBOAA AaHHbIX B nporpammy. lNpu nomoLu on6-
UOTEKM iostream U KOHCONMbHOMO MNOTOKA geofa\sbiBoga cin\cout. OBbACHUTH, 4TO cin\cout -
3TO CIIOXHO YCTPOEHHbIe 06bEKTEI, CriyXalme Gychepom XpaHeHWUs AaHHbIX U3 UCTOYHMKA (B
HalleM Cryyae 970 KOHCONb) ANs BBOAA W napannenbHo AnA gbizopa. Mpu nomotum scanf
printf n 6ubnuoTekn cstdio (nnm stdio.h B 3@aBMCMMOCTH OT KomnunaTopa). Pacckasatb, YTO
scanf u printf - 310 pyHKLMK, @ 4TO TaKOE dyHKumn ByaeT 0BBACHATLCA Ha creayloLmnx neK-
uusx. Takke OTMETUTD, YTO AaHHbIE chyHKLMW NMEIOT HEOrPaHUYEHHOE KONIMUECTBO BXOAHBIX
napameTpoB.

Tema 1.4. MoppoGHo npo 6ubnuoteku. Luknkl, 3 popMbl, X cpaBHeHue. TOYKM
0CTaHOBa No ycnosus. BrioxeHHbIe LUKIbI (4 vaca).

MepeyncnuTb OCHOBHbIE MOAKMIOYAEMbIC GubnuoTeku yepes #include u kpaTko AaTth
1x 0GbLACHEHME, YeM OHVM MOryT GbiTb noneaHbl. OBBLACHUTL, 4TO BCS KOMaHfbl, Ha4YnHaKLWK-
ecs vepes # ABNAIOTCA MeTa koMmaHAamu. lNokasath, YTO Takoe makpoch! #define n ycnoe-
Has komnunsiuvs #ifdef. Peanu3osatb LUMKNbI NPU NOMOLLNA for, NpedUKCHOro U NOCTUKCHO-
ro while. HayunTb OLEH1BaTL aCUMNTOTUKY NpOrpamMmbl no BpPEMEeHW 1 no namaTu. Peanuso-
BaTh B/IOXEHHbIE LMKMbl, CPOCKTD Y Y4YaLLNXCA UX aCUMNTOTHKN. Moka3aTb BO3MOXHbIN Ba-
PUaHT UMKNa C acCUMNTOTHKON O(log(n)). O6BLACHUT, NOYeMy B aCUMNTOTUKN Y norapucpmMa
He CTaBUTCA OCHOBaHue (v3-3a chopMynbl nepexoda K Apyromy OCHOBaHUIO, MokasaTb ee
Hannyue). CpaBHUTL aCMMNTOTUKNK, AaTb OLICHKY BLINOMHEHUA NPOrpaMMbl 3a 1 cekyHay (npu
KakuX BXOAHBIX A@HHbIX YCNeeT 3aBepLUMTbCA NporpaMma 3a 1 cekyHay C 3agaHoW acumnTo-




TuKoit). PacckasaTb Npo onepatop continue u cnoco® HanucaHus LMKNOB C BbIXOAOM Yyepes
ycnoeus. Mokasatb NPUMEp acMnTOTUKN O(sqrt(n)) (aTo MoxeT GbiTb 3ada4a onpeaeneHna
npoctoThl nepebopom aenuteneit no KOPHSA).

Tema 1.5. Bpema Xu3HU nepemeHHbIX. MMobankHele nepemMeHHble. OuHamuye-
ckoe Beiaenenne namMaTh. Maccusbl. MHOromepHbie MacCHUBhI (4 vaca).

PacckazaTb Npo 06nacTv BUAUMOCTH, 3apalolumMecs (urypHele ckobkamu, a TaKke
NPO BPEMSA XM3HM CTATUUHbIX NEPEMEHHBIX (TeX, YTO YAANAIoTCS U3 NamMATH aBTOMaTUYECKH,
Koraa 3akpblBaeTcs Ux obnactb BuauMocTh). Pacckasate Npo rno6ancHble nepemeHHble U
WX HauanbHyIo MHMUManusaumio. Pacckasatb Npo onepaTopa new U AuHamuieckoe Bblaene-
HUE NaMATH, a Taloke O TOM, KaK OTNUYAETCA BPEMS KU3HW ANHAMUYECKUX NepeMeHHbIX OT
AvHamuueckux. [pyrue cnocobbl BbIAENEHWA NamMATH, Hanpumep, npo (DYHKUMM W3 YUCTOrO
CW. PacckasaTb, UTO Takoe onepartop sizeof. Pacckasath, 4To Takoe yTeukn namaTh, v KaKom
Bpe/ OHU MOryT HecTH. HayuuTb OTNaBnuBeath yTeuku namMAaTh ¢ NOMOLLbIO 6ubnuotekn CRT
() Pacckasatb npo komaHay delete. Mokasatb, kak 06 BbABNATL CTATUYHBIE MaccuBbl (Ha pyk-
CMPOBaHHOE KONWYECTBO 3NeMeHTos). MorosopuTb MPO TO, Kak BbiGUpaThL ygavyHee BCero
pa3Mep CTAaTU4HOrO MaccuBa, UCXOAA M3 NOCTABNEHHON 3apaum. MokasaTb, Kak 06bABNATHL
MHOFOMEpHbIe Maccusbl. MPUMEHUTL WX B NPOrpamMMe COBMECTHO C Lukamu U yCnoBusiMu.
Moka3aTb, KaKk co3aaBaTh AUHAMUYECKUA MACCUB NpU NOMOLUM New U ykasaTtens. Paccka-
3aTb NPo 0COGEHHOCTL UCMONb30BaHWA char*, a Taike Npo TO, KaKNE HbloaHCh MOryT BO3-
HUKHYTb NPU OTNaAKe (OTNAAYMK BOCMPUHIMAET ykasaTenb Ha char, kak CTPOKY, orpaHuyeH-
Hyto \0'). MokasaTb, Hackonbko cnoxtee paboratb ¢ AUHAMUYECKUMU MHOrOMepHbIMU Mac-
cueamv (noTpebyioTcs Uunknbl Ans o6baBneHns). PacckasaTe npo npenmyllecTsa Ucnonb3o-
BaHNA AVHAMUYECKUX MHOFOMEPHbIX MacCHBOB BO MHOMUX 3aaadax (3a C4eT CTyneH4aroro
BIAA, @ HENPAMOYroNbLHOrO, KaK B cnyyae cratuyeckux). NpoaemMoHCTpUpoBaTh BO3MOXHbIN
BapMaHT N3MEHEHUs pa3Mepa ANHAMUYECKOro MaccuBa M nepeHoca AaHHbIX. Mokasatb, YTO
onepaTop «KBagpaTHble ckobku» ecTb CMeLLeHue no aapecy, XpaHuMomy B ykasaTene. Mo-
Ka3aTb YNPOLIEHHBI BapWaHT WMCNONL3OBaHWA AMHAMUYECKUX MaccvBoB MOCPEACTEOM
std::vector.

Tema 1.6. BecnomoratenbHble NporpaMMbl NPOrpaMMUCTa, peno3nTopuid. OyHk-
UMM ¥ npoueaypbl. Cnocobbl nepeaayn apryMeHToB B (YHKUMIO (4 yaca).

Moka3aTb BO3MOXHbIA criocob BBeAeHWs, NNaHMPOBaHWUA, NPOEKTUPOBAHUA U XpaHe-
Hus npoekta. CoxpanuTb B 06LLUMI A PenosnTopuii Becb paHee HanucaHHbIM Kog Ans csoboa-
HOrO AOCTYNA K HeMy yueHnkam. OBBbACHNTb, YTO Takoe thyHKUUS, Ha npumepe npocTbiX AC -
CTBUW (HanpuMep, Hanucas (YHKUMIO CYMMMPOBAHUS UNW ONpeaAeneHna NpUHaANeKHOCTH
CYMBONA 3arnaBHbIM). YkasaTb Ha CMHTaKCUC onucaHna yHkuyun. Pacckasatb npo oTanyy-
TenbHyI0 0COBEHHOCTb hyHKLMM Main OT OCTambHbIX, @ Takke O TOM, B YEM CMbIC/ BO3BPA-
WAEeMOro €0 3HAYeHWs W aprymeHTos. HanomHuTb Npo npuBeAeHWe TUMOB NpU BbLI3OBE
dyHKumit. MokasaTb, kak NPUMEHNMbI YKasaTenu npu B3auMogencTsnm ¢ yHkuuei, YTobbl
N3MeHsITb BHELLHME Ans Hed nepemexHbie. Mokasatb, kak peanusosaTb neperpysky yHk-
UK. OBBACHUTL, Kakas neperpyska NpuMeHMa u noyemy (Ta, YTo pasnuyumMa OAHOSHAYHO
KOMNUASTOPOM). YKasaTb Ha8 WUCNONb30BaHWE 3HAYEHUA NO YMONYaHWio AnA napameTpos.
MorosopuTb NPO KOHCTAHTHBIE NepemeHHble. MokasaTk, Kak nepeaats opuruHan B cbyHKUMIO
NOCPEeACTBOM CCbinkn. PacckasaTb Mpo KONUPOBaHWE AaHHbLIX B NEPEMEHHbIE NOA apryMeH-
Thi, CMIM HE UCMONb30BAaTb CCbinkK. MokasaTh, Kak COHETAETCA KOHCTAHTHOCTL U Ceblika W
3a4eM 3TO MCnonb3yercsi Ha npakTihke (YTobbl He BbiAENATb HOBYI NamATb, HO NPN ITOM,
yTOBbI HENb3s BbINO M3MEHUTb 3HAYEHNE NEpPEMEHHON).

Tema 1.7. MpocTpaHcTBO MMEH. Pekypeua. Mpadb! (4 vaca).

MokasaTb, Kak obbsBNseTcs npocTpaHcTBo. OGBACHUATL, 3a4emM OHO MCNOoNb3yeTcs.
PacckasaTb Npo TO, YTO OCHOBHOW ChyHKUMOHan s3bika C++ HaXOAWTCA B NpOCTpaHcTBe
UMEH std. MokazaTb oBospesatens o6bekTo Visual Studio n 10, kak NPOCTpaHCTBA NMEH
yNaKkoBLIBAIOT BHYTPb ce6s pyHKLMM 1 rnobanbHbie nepeMeHHbIe. OBbsicHUTb Ha nNpuMepax,
4TO TAKOE PEeKypcus, rae OHa BCTPEYaeTCA B NOBCEAHEBHOCTH (Hanpumep, pekypcueii one-
pupyeT chainosas cucTema, Tak B nanke MOryT HaxoauTbCs Apyrue nanku). MokasaTtb, KaK




yepes pekypcuio MOXHO nepenucaTh LUMKnbI. MokasaThb, kak NPUMEHUTL PEKYPCHIO Ans 3aaav
Ha nepeGop COCTORHWM W ANA APYrMX kOMGUHATOPHBLIX 3aaaY. Yka3aTb Ha TO, YTO AaHHbIE
Mbl BBOAVM CNEBa HaNpaBO W CHU3Y BHU3, HO NPU NOMOLM pekypcun o6paboTky AaHHbIX
MOXHO U3MEHWUTb Ha CBEpXy-BHU3 U cneBa-Hanpaso. PacckasaTtb npo To, YTO Takoe CTek u
YTO TaKOE CTEK Bbl30Ba yHKUWA. 3MeHUTb pa3mep cTeka (OyHKLMA NpU NOMOLLM KOMaHAbI
komnunatopy pragma comment(linker, "/STACK: "). MNpo#tnck B 0Tnag4unke no nporpamme,
ncnonbayloLen pekypeuio. PacckasaTb, YTo Takoe rpad, kak ero MoXHO xpaHuTb (3 (hopMel
NPeACTABNEHUS) M KaK COBEPLUNTb MO HeMy MOUCK B rryGuHy npu nomowm pexypcuu. Co-
BEPLUNTL NOUCK NYTU B HesIBHOM rpacbe (nabupuHTe) npyu NOMOLLM peKypcuu.

Tema 1.8. OnTumunsauus pekypcus. Mouck orBeta nepeGopom. cnonb3oBaHue
noAxona AMHaMMuYecKoro nporpammupoBanun. Pa6ora ¢ chaiinamu (4 yaca).

MokasaTb, Kak NpU NOMOLLW BO3BPALLAEMOro 3HaYeHUA BO3MOXHO OCTaHOBUTL MOWCK
npu nomowyu pekypcun. Mokasatb, kKak BOIMOXHO BOCCTAHOBWUTL OTBET NPU NOMOLLU PEKYP-
cun. PacckasaTb, YTO Takoe AMHamuyeckoe nporpammuposaHuve. lNokasaTtb npumepel 3aaay,
HanNpUMeEp, HaxoxaeHue yucen GuboHayun unu ans 3apad noacyéra pasbueHnit no ykasaH-
Homy npaeuny. CoBepLuMTb ONTUMU3ALMIO NPU MOMOLLW NEHNBOW peanus3aunu AuHamu4e-
cKOro nporpammuposanms. MokasaTh, Kak BO3MOXHO CYMTAaTb M BbIBECTW AaHHble B haun.
MokasaTb NepeHanpasneHne KOHCONLHOro NOToKa Ha chaitn npu nomoluym cyHkuuu freopen.
MokasaTh 3alNLIEHHBIN BapuaHT dyHKUuK freopen_s, a Takke To, YTo Takoe nposepka SDL
Visual Studio, kak e& oTknouUTL M\UnKM Kak Ao06asuUTk OTKNIOYEHNe NPOBEPOK Ha Hebesonac-
Hble cbyHKuMK (npu nomoww #pragma warning(disable : 4996)). Paccka3satb npo ¢gannosbie
noToku n 6ubnuoTeky . PacckasaTtb Npo NpeumMyLLecTsa AaHHOro noaxoaa paboTkl AaHHbIX B
OTNMYUK OT nepeHanpaeneHus notoka. Mokasate Apyrve cnocobbl paboTbl C channamum,
Hanpumep, Yyepes ykasartenu Ha chaiin. PacckasaTtb npo nonoxurenbHble U oTpulaTenbHble
CTOPOHbLI NPUMEHEHVA pekypcuu. PacckasaTh Npo CUHXPOHW3ALIMIO CTAporo BBoAAa\BbIBOAA C
HoBbIM. OTKNIOYNTL et Npu nomowy ios_base sync_with_stdio(false). OTkno4nTb CUHXPOHU-
3auuio BBoAa U BbIBOAA Npy nomoly cin.tie(false), utobb! yckopuTs BBOA U BbIBOA AAHHBIX.

Moaynb 2. STL u 06beKTHO-OpUEeHTUpOBaAHHOE MporpaMmupo-
BaHUe

Tema 2.1. CtpykTypbl, €€ nonsa n metoabl. OnepupoBanune o6bLekramu. Pa3bue-
HWe NpoeKTa Ha 00bABNeHUe U peanusauuio (4 yaca).

KpaTkuii pacckas o ToM, 4YTo U3 ceba npeacTaBnaeT 0O beKTHO-OpMEHTUPOBAHHOE NPo-
rPaMMMpOBaHKe, r4e UCNONb3yeTCA OHO, HO Takke NOSICHUTL U TO, TAe UCNONb3YeTCs yHK-
LMOHanbLHoe nporpamMmupoBaHue. okasaTb CUHTAKCUC OObABNEHWA CTPYKTYP, NMoka noka-
3blBaTb TONLKO Hanuuue noneit. YkasaTb Ha TO, YTO TENepb nporpamMa onepupyeT obbek-
Tamu, KOTOpble COAepXKaT COBOKYMHOCTb Moneil. Hanucatb HeCKonbko NporpamMm C MCnosb-
3oBaHueM cTpykTyp. lNepenucaTe npeabiayliMe nporpaMmbl C UCMOMb30BAHUEM CTPYKTYP.
lMokasaTtb, kak nepepasaTb CTPYKTYPbl B hyHKUMIO M YTO NPOM3ONAET NPU UCNONb3OBaHNM
rnobanbHbIX CTPYKTYP, KakoBa MX Ha4anbHas uHUUManu3auus, MokasaTtb YTO Takoe METOoAbI.
MpoaemoHcTpupoBaTh UX accounaumio ¢ 06beKkToM. MokasaTb, YTO BOZMOXHO AUHAMUYECKU
co3aaeaTh CTPYKTYpbl npu nomolum new. lokasaTb, 4To Takoe onepartop crpenoyka. Pas-
Butb npoekT Ha hainbl .cpp 1 .h, pacckasartb Npo NoNb3y OTAENEHUA ONWUCAHWA OT peanu-
3auum.

Tema 2.2. KoHcTpykTOp M gecTpykTop. KoHCTaHTHLIe MeToabl. Komnosuuus, ae-
KOMMO3ULUA U NUCT uHMUManusaumu. Labnonubiin Tun ganHbix. Auto (4 yaca).

Pacckasarb, 4To Takoe KOHCTPYKTOp, Kak ero 06baeuTb. Pacckasatb Npo KOHCTPYKTOP
No yMON4YaHWIiO U ero nepekpbiTe coGCTBEHHBIM KOHCTPYKTOpPOM. Pacckasath npo 1o, uTo
ANs YHKUMA (HO He Ana meTopoB) Ges napameTpoB He TpebyeTcs ykasbiBaTb Kpyrnble
ckobku. MpoAemMoHCTPUPOBaTL BLI3OB KOHCTPYKTOPA NMPU NOMOLLW OTNaaKM. [ecTpykTop, no-
kasaTb ero obbsaenexue. MpoaemMoHCTPUPOBaTh BbI3OB ASCTPYKTOPA MPU NOMOLLUM OTNAAKM,
a TaKKe AnA AuHamuyeckux obvekTos (npu nomowym new v delete). Mokasatb Hambonee ya-



CTble Cny4au ucnonb3oBaHnA pectpykropa (ana uabexanus yTeuek namath). Pacckasatb
npo obvAsneHue u Ha3Ha4YeHWe KOHCTaHTHbIX METOAOB. MpoaeMOHCTPUPOBaTL KOMMNO3NLUIO
CTPYKTYPbl NPY NOMOLLW CNNCKa vHUUManusauui. MpoaeMOoHCTpUpOBaTL pa3bveHue CTpyk-
TYpb! Ha NepemeHHble NPy NOMOLLM AeKkoMnoanumm (cTanaapT CPP17). MNoka3aTk Npu aTOM,
YTO CO3AaETCA Konus, a AnA obpalleHun K opuriHany HyxxHo ucnonb3osaTth ccbinky. Mpoae-
MOHCTPUPOBATb, KaK Ucnonb3oBath LWaBNOHHbIV TUN AAHHBIX ANA CTPYKTYPbI U ANA thyHKUMA.
Moka3aTb, Kakue HIOAHCbl BOHMKAIOT NpW JCrnonb3oBaHny WwabnoHos (Hanpumep, Hecosna-
AEHUS TUNa AAHHbLIX apryMEHTOB U HEeBO3MOXHOCTb UX BbiBoOpa, KaK B std::min npu pasHbIX
aprymentax). [oka3aTtb, 4TO takoe ™n auto ¥ KaK OH MOXeT 6bITb UCNONb30BaH B ONUCAHWK
tyHKUMK (BNA napameTpos U ANA pesynbTUpYloLLero 3HaueHuA). YkasaTb Ha TO, 4TO wab-
NOHHbIE CTPYKTYpbl HE MOryT UMETb peanusauvio B Apyrom caiine, rae HeT o6baABNEHUA.
Paccka3aTb Npo M3MEHEHUs, KOTOpbie 3aTPOHYNM auto B pasnnyHbIX cTaHpapTax asblka.
PacckasaTb 6onee noapobHO Npo CNUCOK WHULManu3aumm, ero GrnokupoBKy npuBeAeHUs T-
OB ¥ MCNONb3oBaHKe Npu onucaHnu KOHCTPYKTOPa, a Takke, Kakne nniochl BO3HUKAIOT Npy
ero VMcnonb3oBaHUun B KOHCTPYKTOPE. Moka3aTb, KaKk BO3MOXHO OTAENUTb obbsaBneHue ot
peanuzaumn ans WabnoHHbIX cTpykTyp. MokasaTb, kak BO3MOXHO ucnonbaosartb intelliSense
ANA YKa3aHUA ABHbIX TUMNOB Y wabnoHxa.

Tema 2.3. Meperpy3ka onepaTopos. ®yHKUMK, KaK napameTphbl. std::vector,
std::string, std::stack (4 yaca).

MoKa3aTb CUHTAKCUC Neperpyskn oneparopos. MokasaTb HABOP BO3MOXHBIX neperpy-
30k. MpOAEMOHCTpHpOBaTL ANA CBOUX cTpykTyp. Pacckasatk, 4TO takoe void*. MokasaTb, KaK
BO3MOXHO nepeaats yHUMIO, Kak napameTp. Mpu nomolm GubnuoTekH W CTPYKTYPb!
std::function. MpoAEMOHCTPUPOBATL NPUMEPaMU. Mpw noMowy CTaHAAPTHOMO CUHTaKcuca v
npv nomowyu void*. Mokasatb, 4TO vector ABNAETCA wabnoHHoW CTPYKTYpO# C neperpyxeH-
HbIMW onepaTopamu. Peanusosatb coBCTBeHHbI vector (C KOHCTPYKTOPOM U AECTPYKTOPOM).
MokasaTb meToabl vector, a Takke string u stack. HanwucaTte neperpysky oneparopa >> AnA
CuMTbIBaHUA vector NPy NOMOLLY CTaHAAPTHBIX notokos. MokasaTb, Kak BOSMOXHO cunTtatb
AaHHbLIE MOCTPO4HO, NOCUMBOMNBLHO W po KOHua dhaiina. Moka3aTb, kak string npeobpasosathb
B noTok std::stringstream n 3anucaTb U3 HEro [aHHble B NepemeHHble. nokasarb BO3MOXHO-
cTv GMBNMOTEKV W BLIBOAA BELLeCTBEHHOTO Yncna ¢ yKa3aHHON TOYHOCTbIO (a TawKe KaK ToY-
HOCTb YKa3blBaeTcs B scanf).

Tema 2.4. std::list, uteparopbl, [03/1EMEHTHLIW 00X0A. CobcTBEeHHan peanusa-
uus (4 yaca).

OB6bAcHUTL pasnuune std::list OT std::vector, 3aBecTn Tabnuuy ¢ ykasaHuem CKOpOCTH
BLINONHEHNS ONepaLyit AnA PasHbIX CTPYKTYP paHHbix. MokasaTb, Kak list xpaHuTCs B nams-
1. Utepatopbl, 06BACHUTL UX HasHaueHue. PacckasaTtb Npo BUAb WTepaTopoB W Npo TO, KaK
UMW MONb30BaTbCA B Nporpamme. lMoka3aTh BCTaBKY MO UTEpaTopy, ¥ 4TO NpOVCXOAUT Npu
yAaneHun no ureparopy. OB6paTHble UTepaTopbl (M KaK OHN KOHBEPTMPYITCA APYr B ppyra).
Moka3aTb noaneMeHTHbI 0bxo4 no cTpykTypam. Mokasate pasnuine KONWpoBaHWs AaHHbIX
8 noanemMeHTHOM obxopae, oT obpalLenns no CChiNku. MpOAEMOHCTPUPOBaTL ASKOMNOINLMIO
B noanemeHTHoM obxoge. OCyLeCcTBUTL cOBCTBEHHYIO peanusaunio ABYCBASHOIO (wnw oa-
HoCBA3HOro) cnucka. Peanu3osarb ceou utepatopsl. [okasaTb dyHkumn std::next, std::prev,
std::advance u std:.distance.

Tema 2.5. Mapbl ¥ KOPTEXU. std::queue, std::deque. CoprupoBka. Komnaparop (4
yaca).

MokazaTb BO3MOXHOCTb NMPUMEHEHWUA HeCKONbKuX LABMNOHHbLIX TUNOB, 3 Takke KaK
onepuwpogatb ¢ std::pair. MokasaTb, KaK MCnonbL3oBaTb std::tuple n dyHkuniO std::get. Pac-
ckasaTb NPO CTPYKTYPbl AaHHBIX std::queue v std::deque. OueHWTb BpEMS BbINONHEHUA one-
pauuit. PacckasaTtb, KaK XpaHUTCA B NaMATH std::deque. Caenatb coOCTBEHHYIO peanusa-
yvio. Cnocobbl COpTUPOBKA, HauuHaa C MeaneHHbIX (O(n*2)). PacckasaTb Npo COpPTNPOBKY
nogcuéTom. Pacckasatb Npo BbiCTpblE COPTUPOBKH (O(n*log(n)), Hanpumep, Npo COPTUPOBKY
cnusHueM. Peanusoeatb ObICTPYIO COPTUPOBKY (paaAenﬂﬁ-n-BnaCTByﬁ, oHa xe Xoapa).
Bo3MOXHbIE ONTUMU3ALMM COPTUPOBKH, HanpUMep C MCnosb30BaHNEM TpoWMHoOro pasdue-
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HUA 1 BbIGOpa cnyyatHoOro oNOpHOro anemenTa, [INA NPOCTBIX COPTMPOBOK MOXHO OTMETUTS,
Koraa BO3MOXHO AOCPOuYHOe npekpauwienue. MokasaTh BCTpoeHHble B8 STL copTuposku
(std::sort n apyrve, 3aBucuT oT KomnunsaTopa). Mokasatb, YTO Takoe KoMnapaTop-hyHKLUMS ¢
HYTO Takoe komnapatop-CTpykTypa. MpuMenuTb komnapatop Ans std::sort (ynomsHyTs npo
std::less v std::greater).

Tema 2.6. Bubnuoteka . BuHapHbIii nouck. Mepectanoska. Mepenaya HeorpaHu-
YeHHOro Yucna napameTpos (4 yaca).

MokasaTb peanusoeaHHble yHKUMK B GUGNHMOTEKH. OBLACHUTL, YTO Takoe BUHAPHBIN
MNOWUCK, KaKk OH peanuayeTcs. [okasaTb NEBOCTOPOHHNIA U NPaBOCTOPOHHMWIA GUHAPHBLIA NOUCK,
nokasaTb UX oTnu4ue (koraa ecTb OANHaKOBbIE ANEMEHTLI BLIGMPAIOTCA pasHbIe KpaitHue no-
3uumn). MokasaTb GUHapPHLIA NOUCK NO OTBETY (TO ecTh NoAGOp BapUaHTa, HO C COKPALLEHHU-
eM npocTpaHcTea noucka B ABa pasa). okasaTb, kak ucnonb3osath std:lower_bound u
std::upper_bound, ux otnn4ua Apyr ot apyra, koraa yHKUUNM NPUMEHNMBI. PacckasaTb, YTO
Takoe TepHapHbI (TPOUYHLIN) NOUCK. BO3MOXHO, NPUBECTH NpUMEp PbIYAKHBIX BECOB W No-
ucka anblumeoi MoHeTsl. Pacckasath, YTo Takoe nepectaHoska. Bocnonb3oBaTses dyHK-
uveh next_permutation ans noucka cnepyloLeit nepecraHoBku. Pacckasarb, 4TO Takoe
constexpr n 3a4em OH npumeHseTcs. PeanusoBaTb coBCTBEHHYIO (hYHKUMIO reHepauun ne-
PECTaHOBOK (UnK nonyuyeHus coceaHeit). Mepepaya HEOrPAHUYEHHOTO KONMYECTBA apryMeH-
TOB B (pyHKUMIO, Hanpumep, npu nomolum va_list. MeTanporpamMmmupoBaH1e U NpeanoAcHST
Ha aTane koMnunauuvu, MNepeaaya HeorpaHUYEHHOro KoNuYecTsa LWabnoHHbIX TUMOB.

Tema 2.7. BunapHoe aepeso. Bop. std::set, std::multiset, std::map, std::bitset (4
jaca).

MocTpouTs GrHapHoe AepeBo nowcka (Cneays NpaBuny, YTO MeHbLUMIA CTOUT Ao6as-
nATb cnesa, 6onblWwni cnpasa, ¢ Aybnukatamu Kak o6pallaThca peluaeT npenofasaTenb).
MokasaTk, kak ero MOXHO UCMONb30BaTh U Kakve NPOGIEMbI BOZHUKAIOT npu gobaeneHun un
yAanexHun snemexTos. lNokasatb AepeBo Bop, pewuTb HEKOTOpble MPOCThIE 3aaadu ¢ ero
ucnonb3osaHuem (Hanpumep, xpaHeHue TenedOHHOM KHWrK). PacckasaTb Npo CTPYKTYPY
AaHHbIX std:set, €& meToab!, ykasaTh B 06Leil Tabnuue acMNTOTHKY BbINONHEHWS onepa-
uvii. Pacckasats, 4TO Takoe KpacHo-uépHoe (unm ABJT) aepeBo, ero CBOWCTEA, npuMepHo
ykasatb, KaK peanusylotca komaHapl Ao6aBneHns 1 yaaneHus B AepeBo (pacckasaTtb npo
Hanuuue nosopotos). Mepegatk komnaparop B std::set. MpoaeMoHcTpUpoBaTL pelueHue 3a-
Aay npu nomoum std::set. Pacckasate npo Hanuume std::multiset, ero cxoacTBo M TO, KaK
anbTepHATUBHO MOXHO BbINO peanu3osaTth multiset Yepes oBkIuHbIN Set (C ncnonb3oBaHUeMm
pair). PacckasaTb npo utepartopbl set ¥ Npo 3anpeT Ha U3MEHEHWe 3HaueHWI Hanpamyo.
Pacckasatb npo std::map, cpasHUTL ero ¢ set, nokasatb A06ABOYHbIE onepauuu (neperpy-
KEHHble KBaApaTHbIe CKOOKM) U Kak ero NpUMEHSIOT. PelunTb 3aaa4v ¢ ero UCnonb30BaHUeM.
Caenatb noanemMeHTHbIVi 06X0f C BO3MOXHOCTBIO U3MEHEHWS 3HaAYESHWIA. Hob6asuTb Komna-
paTop. YkasaTk CuTyaLmu, KOr4a set u map He yAacTcs UCMONb3oBaTh (€CThb He CpaBHUBae-
Mbl€ OnepaTopoM MeHbLUe cobCTBeHHbIE CTPYKTYpLI). Mcnonb3osaTh set u map AnA paHee
HanncaHHbIX COBCTBEHHBIX CTPYKTYp. YkasaTh B obleit Tabnuue (rae cpaBHUBAOTCA CTPYK-
Typbl AaHHbIX STL) acUMNTOTUKY BLINONHEHNA pa3obpaHHbIX CTPYKTYpP AaHHbIX. PacckasaTth
npo bitset, To, KaK MOXHO MCNOMNb30BaTL NEPEMEHHbLIE AN TexX Xe 3afjav, KaK UHBEPTMPO-
BaTb onpefenéHHble uThbl. '

Tema 2.8. std:priority_queue. CnyvaiiHble 3HaueHus. [lpocTble uucna.
std::unordered_map. Xewmpoeanue (4 yaca).

PacckasaTb Npo CTPYKTYpy AaHHbIX std::priority_queue, eit MeToapbl, koraa ucnonb3y-
etca. Tawke pacckasate Npo dyHKuMio make_heap. CpaBHUTb CKOPOCTU BbiNonHeHuns set u
priority_queue Ans ofHoOW W Toi Xe 3agauun (Hanpumep, Ans anroputma [eiketpol). Ans us-
MEpeHns pacxofoB NamAaT W Tpebyemoro BpeMeHN MOXHO BOCMO/b30BATLCS CPeACTBOM
AvarHoctukn Visual Studio. Pacckasats, 4To Takoe CTpyKTypa AaHHbIX Kyua, eit CBOUICTBA,
KaK oHa ycTpoeHa. Bo3MOXHO ynomsHyTb B TOM uucne npo [ekapToso aepeso. Pacckasath
npo yHkumIo rand 1 dyHKuMIo srand, a Takke NPo BO3MOXHOCTb NOMy4eHNs TeKyLero spe-
MEeHU npu nomoLLm dyHKLKK time. Pacckasatb npo 6uGnuoTeky 1 Npo ucnonbayemblie B Hew



reHepatopbl (Hanpumep, Ana nonyyeHun long long). PacckasaTtb, 4To npeacTasnaioT ua cebs
npocTble Yucna. MpeanoXuTb anropuTM HaxoXAEHUA NPOCTbIX YUCEN, a Takke anropuTMm
npoBepku 3a npocToTy (enartensHo ¢ acumntoTukoit O(sqrt(n)). Pacckasate npo Kutaickyto
Teopemy 06 ocTatkax ¥ €& KOHCTPyKTMBHOE npuMeHenwe. PacckazaTe npo
std::unordered_map, €€ meToabl U ANA KakWX AaHHLIX NPUMeHUMa (TOMbKO ANA Tex, YTo
WMEIoT anropuT™ XxewwnposaHus). Pacckasatb Npo acUMNTOTMKY U NPO CKPLITYIO KOHCTaHTY, a
TaKke npo cnyyaw, koraa unordered_map acgextusHee map. PacckasaTtb Npo KONamMaum v
NPO OnacHoCTL ysenuueHua acumntotukn ¢ O(log(n)) ao O(n). PacckasaTe npo anroputm
XeLMpoBaHWA 1 Npo TO, KaK YCTpPoeHbl Xew Tabnuubl, Caenartb cob6CTBEHHYIO peanu3aumio
OAHWM K3 cnocobos. MonMHoMUanbHbIA XeLw U KorAa OH NPUMEHUM, ANA Kakvux 3agau.

Moaynb 3. MpoeKkTMpoBaHMe NPUNOXeHUN

Tema 3.1. Moaudukatop aoctyna. Hacnegosanue. Buptyanshsie metoasl. AG-
CTPaKTHbIN Knacc. Accouuaums o6bekToB (5 4acos).

Moctpouts koHuenuuio OOM ¢ yyawmmucsa. PacckasaTs Npo MoandUKaToOpbl AOCTY-
na, B 4em otnuyue protected o private. Pacckasarth, B YéM oTnnuMe Knacca oT CTPYKTyp (B
MoaudukaTope A0CTyna, HO MOXHO YNOMAHYTh O pasnuumnsaX, Kotopble 6binu B Yuctom CH).
MpopemoHcTpUpoBaTL HacneaoBaHWe, pacckasaTh, KOTAa OHO npumeHsetcs. [poaemoH-
CTpupoBaTb MynbTUHacnepaoBaHWe W pacckasaTb, Kakoi OT Hero Bped, Kakue npobnemsl
NPOEKTUPOBAHNA MOTYT BO3HUKHYTbL NPU MynbTMHacnenoBaHuu. PacckasaTtb Npo BUPTYanb-
Hbie METOoAbI, B Y€M UX HasHaueHue. PacckasaTtb npo AGCTpakTHbIe KNacchli M YACTO BUPTY-
ancHele Metopbl. Mokasats pasnuuue Mexay kKOMNo3uLUMei u arperauneil Npu NPoeKTUpoBa-
HUW npoekTa. lNokasate UML gnarpammbl. Bo3MOXHO, NpoAEMOHCTpUpOBaTL MOCTPOEHWe
UML avarpamm npu nomowm Microsoft Visio. PacckasaTs npo nasecTtHbie OO[ npoekTs! U
nx apxutektypel, UML guarpammbi.

Tema 3.2. NMpumeHenuns Hasbikos OO, OpyxecTBeHHble pyHkumn. MoaynbHoe
TecTuposaHue (4 vaca).

MpumenuTs Hasbikn OOM ans peanusauum coBCTBEHHON CTPYKTYPLI, KOTOPOW HET B
STL. MMpoaeMOHCTPUPOBaTE KOHLIENLMIO getter u setter metogos. MNpumennTb Hasbikn OOI
ANS peanusauun cTpykTypsl "[inuHHbIe Yucna". MeperpysuTb onepauun. Mcnonbsyem 06-
paTHbIW KOA ANA BLINOMHEHUA BblYMTAHWA uncen. Wcnonbayem gpyxecTBeHHble hyHKLWUM
AnA Toro, 4To6bl 06PaTUTLCA K NPUBATHLIM NONAM ANWUHHOTO Yucna. Peanusyem onepauuio
AENEHUA U HaxOoXOeHWs ANWUHHOTO KOpHA npv nomowm GuHapHoro noucka. Peanusosatb
ymMHOXeHWe Yepes bbicTpoe npeobpasosaHne dypbe. Peanuaosars Apyryio CTpyKTypy. Bos-
MOXHO, 3TO DyAeT AepeBo 0TPe3koB, BO3MOXHO, 3T OyAeT Ta CTPyKTypa, KoTopasi NoHaao-
Gutca ana utorosoro npoekTa (Hanpumep, CTPYKTYpa BEPCTKM ANS HanUcaHus Beb caiita).
MpumeHuTL onncaHue ApYXECTBEHHbIX (yHKUMIA. MokasaTb, kak OCyLLeCTBUTL accembnep-
HYI0 BCTaBKy. PacCMOTPETb BOSMOXHYIO peanua3aLvio Npyu NOMOLUM CTOPOHHENW BuBnuoTeku
(Bo3mOXHO GuBnMoTeku boost). MokasaTsb, kak NPUMEHATL MOAYNbHOE TECTUPOBAHME.

Tema 3.3. PaboTa ¢ ¢painnioBoit cucremoil M BHeWHUMM pecypcamu. BezonacHele
ykasatenu. UcknioveHus (5 yacos).

Bocnonbsosartbesi Gubnuotekoit Ans pewenns npuknagHbix 3agad. OcylecTsuTs pa-
BoTy ¢ Heckonbkumu chaiinamn. ITo MOryT BbiTb pecypcbl, KoTopble 6yayT ucnonb3osaHsl
ANA MTOroBOro npoekTa. B cnyyae KOMNbIOTEPHOW Mrpbl 3TO MOrYT GbiTh M30BpaxeHus v
Apyrve meaua pecypcel, B cnyyae BeG caiita ato moryT GbiTb html cTpanuubl. [Ins Hay4Hoi
Tabnuuel 310 MOTyT GbiTh TaBnULl B hopmate .csv. MPUMEHUTL YMHbIe ykasaTtenu (6ubnuo-
Teka ). lNokasate oTnuuma mexay std:unique_ptr , std::shared ptr , std::weak _ptr. Mpoge-
MOHCTPWPOBATL OTCYTCTBUE YTeuek namATh. Pacckasartb npo uckmioyeHusi, GubnuoTtexy KoH-
CTpyKuwio try catch. OGpatnTb BHUMaHWE Ha TO, YTO NPOLIECC BbINONHEHNS He NPepbLIBaeTCs
KomaHAoii throw, ecnu HeT BHelLHero try. Pacckasatb npo MoaudukaTop ¢dyHKUMKM noexcept.
Pacckasatb npo 6ubnuoTeky 1 onpegenexus Tuna nepeaasaemoro napameTtpa (MOXeT OKa-
3aTbCA NONe3HbLIM B cnyyae WabnoHHOM (yHKUMK UNW UCTIONB3OBaHUA TMNa auto).



Tema 3.4. MHOrONOTOMHOCTL M MHOronpoueccopHocTk, MoHka pecypcos (5 va-
CoB).

Co3aaHue MHOTONOTOuHbIX Npunoxenuit. Mcnonb3osats Gubnuoteky. Wmnoptupo-
BaTb Gubnnoteky boost. PacckasaTb Npo rOHKY pecypcos, MbIOTEKCHI U cemacpops!. Moka-
3aTh MX CXOXECTb ¢ YMHbIMM yKasaTenamu. Pacckasatb, B YEM OTNIMYNE MHOTONOTOKOBbLIX OT
MHOrONPOLIECCOPHbIX NpUnoxeHuit. CozaaHne MHOroNpPOLIECCOPHOrO NPUNOXEHUs C UCnoslb-
sosaHvem nioGon ynobHoi Gubnuotekn (pekomenayetcs OpenMP). lokasate nepepavy
AaHHbIX B MHOFOMPOLIECCOPHbIX MPUMIOKEHUAX MPU NMOMOLLN NEPEChInKU COOBLLEHNH.

Tema 3.5. MpumeHeHue napannenbHbIX BblYMcneHui. PaGota ¢ agpamu Bu-
aeokapTtel. MaTpuyHblie onepauuu Haj Bapnama, Gnokamu u ceTkamm (5 yacos).

NpopomkeHue o6bACHEHUA MaTepuana napannenbHoro NporpaMMUpoBaHNA. [JeMoH-
CTPaLVA BO3MOXHOCTEN MHOTONPOLIECCOPHbIX Nporpamm. CocTasneHue nporpam, o6paba-
ThIBAIOWMX 3anpockl napannensHo. MpoaomkeHus M3yyeHns martepuana npeabiayliero 3a-
HATUA. PacCMOTPEHUe BO3MOXHOCTH BbINOMHEHUN onepauuit ¢ ucnonb3osaHueM Buaeokap-
Tbl. Wicnonbaosanue 6ubnuotekn ana pabotbl ¢ CUDA sgpamu. O6bsicHeHue HioaHcoe nec-
NONb30BaHWUA PECYPCOB BUAEOKAPTLI, CneLnduyHOCT 06paboTki AaHHBIX U NPUMEHAEMbIX
onepauunit (OBBACHUTb, YTO BLINOMHAIOTCA Onepauun Hag MHOrOMEpHbLIMU MaTpuLaM1
GONbLUOK PAa3MEPHOCTY, NOA KaXAbli BApN BLIAENAETCA OTAENbHLIA NOTOK, NO3ITOMY Onepa-
UMM HaA K2XKABIM 3N1@MEHTOM NPOUCXOAAT CUHXPOHHO).

Tema 3.6. PaBoTa B KOMaHAe, pacnpeaesnieHne 06s3aHHOCTe. YnpaBneHue Bpe-
MeHeM (4 yaca).

Bpems NPOEKTUPOBAHUA W XU3HbL NPOEKTa, kakue 3Tanbl pa3BUTMA NPOXOAUT NPOEKT.
3aHATHe CTPOMTCHA Ha onbiTe Npenogaeatens. PacckasaTb nNpo CpeACTsa COBMECTHOM pas-
paboTkn, NPo oBLMIA Penos3uTopuit  ero passeTeneHvne. PaccmoTpeTb MEXaHuM CNUAHWA
BeTBei B oblyem penosutopun. OcHoBHbIE 0BA3AHHOCTH B KOMaHAE AN1A peanusalini npoek-
Ta 3aaHHOI UTOroeon paboTol HanpaBneHHOCTH (ECnu ATO peanu3aumns KOMMNbIOTEPHOM WI-
Dbl, TO 9TO Av3aiiHep, aHMMaTop, NPOEKTUPOBLUWK BHYTPEHHeH noruky, nHTEepdenc-
Av3aitHep 1 Apyrve ponu, ecnu ato paspaboTka, To aTo Frontend 1 Backend pa3paGoT4uK).

Moaynb 4. OKOHHbIe ¥ cneynanu3upoBaHHble NPUSIOKEHNs

Tema 4.1. Pa3pa60Tka OKOHHbIX NPUNIOXeHnA (5 4acos).

MoaroToBka K CO3AAHMI0 OKOHHBIX MPUNOXKEHMIA. YcraHoBka noaxoaswen cpeabl pas-
paboTk1 1 ONOMHUTENBHLIX BGrONMOTEK. YCTaHoBKa QT Creator. HacTpolika komnunsaTopa u
oTnapuyvka. Hactpoitka Gnénuotekn MFC. Vicnonb3osaHue 6ubnuoteku SFML. Ucnonb3o-
BaHve apyron GubnuoTeku, Ha yCMOTPEHWE npenoaaearens. Co3fnaHue nepsBoro OKOHHOro
npoekTa. MpoBepka ycneluHocTh cOopku. Pacckas 06 aHanormn co3gaHusa OKOHHBIX MpUNo-
EHWIA Ha ApYrMX A3blkax NPOrpaMMMpoBaHus, HanpuMep Ha C#. O6bsicHeHne pasfeneHus
WHTepdeiica nonb3osatens OT JIOMUKWA NPoeKTa. BbinonHeHue paHee NocTaBMEHHbIX 3apad
NOCPEACTBOM OKOHHOTO MPUIMOXEHNS (npeoBpasoBaHue paHee HanUCaHHbIX KOHCOMbHbIX
NPUNOXEHUM B OKOHHbIE).

Tema 4.2. MpopomkeHue paGoTbl C OKOHHLIMU NPUNOXEHUAMK. PasneneHue
NPUOPUTETOB, pacnpeaeneHue pored B KOMaHae U cocTaBneHue nnaka pa6or (6 ya-
COB).

PaspaboTka OKOHHbIX NPUNOXEHWA. PaccMOTPEHWe 4acTo BCTpeyaeMbIX OLMOOK.
YnpaBneHue OKOHHbIMU CBOWCTBaMMU. PaccMoTperue Habopa OKOHHbIX anemeHToB. Pastop
naTTepHoB paspaboTku: cobblTiA, AeneraTb!, tabpuuHblit MeTog, chacag. Onpeaenutb Lenk
W 3afauM NOCTeAylLWero KypcoBoro npoekTa, onpeaenuTb TO, YTO ACIKHA BbINOMHATH
OKOHHas MporpaMma no uTory BbinonHeHus. PacnpeaeneHue y4alumxesa no KoMaHaam, pac-
npepeneHne ux o6s3aHHOCTeN. YCTaHoBNeHWe CPOKOB BbINONHEHWA (kenaTenbHo C ykasa-
HUEM 3 OLIEHOK BpeMEHHbIX WHTepBanos no cxeme PERT, HO BOSMOXHO 1 Apyrue cnocobbl,
W3BECTHbIE NpenoAaBaTenio).



Tema 4.3. Cneunanu3npoBaHHo

OnpepenuTb HOBYIO cpeay paspa
kypcosoro npoekta. B 3
npenopasatens. 10 MO
NPUNOXEHWH, TakNX Kak Ko
Gyner cpepa Ans paspabor
BOAUTENLHOrO NPUNOXEHUA ANA HaY4H

tennekta. Kak BapuaHT, cpefoit paspa
L. BoamoxxeH BapuaHT noA

notpebyerca 6ubnuoreka SFM

Tbl ¢ 6a3on AaHHbIX. MokasaTb y4awumes, kak B3auMMo/eiicTeosaTb C HOBOU

60TKM ¥ Kak paspabaTbiBaTh B HEl NPUNOXKEHWE.

Tema 4.4. Pa3paBoTKa NpUNOXeHHA C YHETOM
B 3aBWCMMOCTM OT BbiOpaHHOIt cneuudmkmn: nokasatb BO3

cbyHkumin. Ecnu 3To HOBas cpeaa pa3paboTku, nokasaTb BCTPOEHHbIN

Haubonee yacTo ucnonbyembie B paborte OkHa

nonb30BaThcs AokymeHTauven. PasobpaTb BOSMOXHbIE Y
panbHewwen moaudukauun npoe
WHAVBMAYanbHbe 3aAaHVA (BOIMOXe

KypCOBOrO NpoeKTa.

e npunoxeHue (5 vacos).
GoTk1 unu BubnuoTeky AnA peanu3auum UTOroBoro
aBUCUMOCTN OT WTOrOBOrO KypCcOBOFO MpoekTa W cneunanusauim
xeT GbiTb cpega wnu Gubnuoteka Ans pa3paboTku rpaduyeckux
MNbIOTEPHBIX UFP UMW nocTpounTened rpacukoB. BoaMOXHO, 3TO
kv Be6 npUNOXeHUs, MOBUNBHOTO NPUNOXEHNA, BbICOKONPOMN3-
bIX BbIYNCTEHNIA UK pa3paboTku UCKYCCTBEHHOMO UH-
6oTkM MoxeT senaTbea Unreal Engine unu BO3MOXHO

Knioyenus Gubnuotekn ana pado-

obospesaTtens.

ktoB. PacnpeaenuTb y4aluxca no Ko
H CMeLUaHHbIi BapuaHT). MpeanoXxuTs TeMbl UTOTOBOTO

-

cpepon paspa-

cneundmkm (6 4acos).
MOXHOCTW BCTPOEHHbIX
¢hyHKUMOHAn, BbIBECTH
Moka3aTb, KaK HanTn w
Gkne pelueHns, Ans ynpoweHus
MaHaaM unu gatb

4.5. Yue6Ho-MeToauueckoe obecneyeHue yueGHoro npeameTa, Kypca, aucum-

Baszoeas opraHu3auums ocyLecTsnA
pa3oBaTeNnbHOI NporpamMmsbl, NPOBOAUT KOHCYNbTUPOB
y4acTHMKa, 3a4eicTBOBaHHbIX B y4ebHOM npouecce,
no O6pa3osaTencHon nporpamme, obecneunsaeTt

NNuHLI (MOAYNA)

eT METOANYECKYIO NOAAEPXKY NO peannsauun 06-
aHve npenogasarenei OpraHusauuu-
npepocTaBnseT y4ebHble Matepuansi
(byHKUMOHVPOBaAHNE uudposoin nnat-

c¢dopMbl ANA NpoBeAeHWA BCEX BUAOB KOHTpONA AOCTMKEHUA o6yqaloummncn pe3ynbTaToB

obyyeHus.

Moaynb 1 Moaynb 2 Moaynb 3 Mogyne 4
YyeGHo- MeTtoab! oByyeHus: MeTto usa: MeToab! 06yyeHus: MeTogb! oOyyeHus:
MeToaMYe- |- NPaKTUYECKan pa- | - NpaKkTU4Yeckas pa- | - npakTh4eckas pa- | - npakTu4eckas pa-
ckue wmare- | 6ota noa pykosoa- | 6ota nop pykosoA- | Gota noa PyKoBoA- 6ota noa pykoeo4-
puanbl. Me- | cTBOM yuuTens; - | CTBOM y4uTens; CTBOM yuUTenNs; CTBOM y4WTENs,
ToAbl, CaMOCTOATENbHaA - CaMOCTOsTeNnbHas | - CcaMoCTOsTENbHasA | - CaMOCTOATesNbHaA
¢opmbl 1 npakTudyeckas paGo- | npakTuyeckas pabo- | npakTheckan pa6o- | npakTuyeckas pabo-
TEeXHONoruu | Ta, Ta; Tq; TQ,

- W3yyeHve nurepa-
Typbl N0 TEME.
MeToAb! KOHTPONS:

- BbINOMIHEHME NpakK-
TUMECKUX 3aHATUIA MO
TEeMaMm NeKUUN;

- BbINONHEHWe 3aga-
HWUS NPOMEXYTOYHO-
ro KOHTPONS.
<dopMbl_opraHu3auumn

y4€eOHbIX 3aHATUN.
- 3aHATUEe KOMOWHU-

poBaHHOro TUNa C
areMeHTamM  npak-
Tryeckon paboTbl u
pasbopa TeopeTuye-
CKOro Marepuana.

$opmbl_opraHusaunu

- W3yyeHue nutepa-

TYpbI N0 TEMe.
MeToab! KOHTPONA:

- BbINOMHEHWE NpaK-
TUYECKNX 3aHATUI MO
Temam nexuui;

- BbINONHEHWE 3afa-
HWS NPOMEXYTOYHO-
ro KOHTPONA.

$opmbl opraHusauum

y4eBHbIX 3aHATUNA:
- 3aHATME KOMOWHU-

poBaHHoro Tuna ¢
aneMeHTamn  npak-
Tuyecko paboTsbl U
pasbopa TeopeTuye-
ckoro  marepuana.

$opmbl opraHusaunm

y4eOHOW_genTenbHo-

- n3yveHue nutepa-
Typbl NO TEME.
MeToab! KOHTPONS:

- BbINONHEHWe npak-
TUMECKUX 3aHATUIA NO
TemaMm NeKLWi;

- BbiNONHeHVe 3apa-
HUSI MPOMEXYTOYHO-
o KOHTPONSI.
DopMmbl_opraHu3aLvun
ye QHATUN;

- 3aHATUE KOMOWHM-
poBaHHOrO TMNa ¢
3nNeMeHTaMu  npak-
Tvdeckoi paboTbl W
pasbopa TeopeTue-
CKOro  marepuana.

dopmbl_opraHusaLiuv

y4eGHol_pesTentHo-

- W3y4yeHue nurepa-
TYpbI NO TEMeE.
MeToabl KOHTPONS:

- BbINONHEHWE Npak-
TUMECKUX 3aHATUA MO
TeMaM nexkuwit; - Bbl=
NonNHeHWe 3aaaHus
NPOMEXYTOMHOro
KOHTpONS.

$opmbl_opraHusaumn
Y4€OHbIX 3aHATWA:

- 3aHATME KOMOWHK-
poBaHHOrO TMNa C
SNeMeHTamn  npak-
THYeckoih pabotbl #
pasbopa Teopetnve-
CKOro marepuvana.

dopmMbl_oprasusaumnu

yuebHoh_aesTenbHo-

y4yeGHol_aenTenbHO- |




civ.
- rpynnosan pabora;

e
- rpynnoeasn pabora,

CTH.
- rpynnosas pa6ota;

cTn.
- rpynnosas pabora;

. WHAMBWAYanbHaA | - WHAVBWMAYanbHaA -UHAVBUAYanbHan - WHAuBMAYanbHaA
patora. paGora. pabora. pabora.
QOwcraHuuoHHbIe 06- | OucraHuvonHble 06- | AucTaHUMOHHbIE 06- | QucraHumonHbie 06-
pazoparenthbie Tex- | pasosarenbHbie 1ex- | pasosarenbible TeX- pa3osarenbHble TexX-
HONOTWM: HONOMMK: HONOIUMU; HONOIWY:
- WCnOnb3oBaHue | -  ucnonb3oBaHue | - Ucnonb3oBaHue | = ncnonb3osaKue
oBpasoBaTenbHbIX oBpasoBarenbHbiX o6pa3soBaTenbHbIX oBpasosatenbHbIX
WHTEpHET-PECYPCOB; | UHTEPHET-Pecypcos, MHTEPHET-PECypCos; WHTEpHET-Pecypcos;
- Ucnonb3oBauue | - ucnonb3oBaHue | - ucnonb3osaHue | - ucrnonsaosaxue
pecypcos, CO3faH- | Pecypcos, — Co3faH- pecypcoB, ~ CO3AaH- | pecypcos, co3pax-
HbIX HbIX npenopasare- | HblX  npenopasare- HbIX npenojasare-
nem (HoytOyku ANA | nem (HoyTOyku AnA | nem (HoyTOyku AnA
peleHus 3aiay no | peweHua 3apay no pelweHus 3apa4 no
nporpammuposa- nporpammuposa- nporpamMmuposa-
HUIO); HUIO), HUIO);
“WEB-koHcynbTauun | -WEB-KoHCynbTauuU# -WEB-koHCYNbTaLMK
U Apyrve. n Apyrue. W apyrve.
YyeGHo- Monsxos K. 10., | Monskee K. 10, Monskos K. 0., | MNonskos K. 10,
meronmue- | Epemus E. A. WH- | EpemuH E. A. V- | Epemun E. A. V- | EpemuH E. A Wh-
ckue marte- | dopmatuka. YrnyG- | dpopmaruka. Yrny6- | chopmaruka. YrnyG- | dpopmatuka. Yrny6-
puansl. NEHHbIA  YPOBEHb. | NEHHbIA  YPOBEHb. N8HHLIA  YPOBEHb. NéHHBIA  YPOBEHb.
Yuebnan YuebHuk ans 10 | YueGhuk ana 10 | YueOHuk  AnA 10 | yuebHuk ana 10
nuTepatypa | knacca B 2 4acTax. | knacca 8 2 yactax. | knacca B 2 vacTaX. | knacca B 2 vacTax.

M.. BMHOM. Na6o-
paropua 3HaHW#,
2014

NHdopmaTuka ]
WKT. 3apayHuk-
npaKTMKym B 2 ua-
crax. Mop pea. W. I.
CemakmHa n E. K
XeHHepa. M.. BW-
HOM. Jlabopatopus
3HaHwiA, 2014,

NaakcoHeH A
OnumnuagHoe npo-
rPaMMV1pOBaHMe:

MK Mpecc, 2022.

MaptvuH P. Wpeans-
Hblli  NpOrpamMucT.
Kak cratb npodec-
cvoHanom paspabot-
k1 NO: CN6. Murep,
2011.

ramma 3. v ap. MNpu-
eMbl 06 BbEKTHO-
OpWEHTMPOBAHHOrO
NPOEKTUPOBAHUA.
MatTepHbl NPOEKTH-
posaHus: YuebHoe
noco6ue, 2007.

Xanum C., Xanum O.
CnopTvBHOE  Npo-
rpamMvpoBaHue:
OMK Mpecc, 2022.

M.. BUHOM. NaGo-
patopus 3HaHURA,
2014

Wupopmatuka ]
WKT. 3apayHuk-
npaktukym B 2 ua-
ctax. Mop pea. U. T.
CemakvHa n E. K
XenHepa. M.. BWU-
HOM. llaGopatopus
3HaHuit, 2014.

JlaakcoHeH A.
OnumnuagHoe npo-
rpaMMuUpoBaHue:

JAMK Mpecc, 2022.

MaptuH P. Wpeans-
Hblii  NpOrpamMMUCT.
Kak craTb npodec-
cuoHarnom paspadot-
ki MO: CN6. Murep,
2011.

ramma 3. v ap. Mpw-
eMbl o6beKTHo-
OpPWEHTMPOBAHHOrO
NPOEKTUPOBAHMA.
MaTTepHbl NpoeKTH-
poBaHuA:  Y4yeGHoe
noco6ue, 2007.

Xanum C., Xanvm @.
CnopTusHoe  Npo-
rpamMupoBaHue:
JAMK MMpecc, 2022.

M.. BUHOM. Iabo-
paropus 3HaHWA,
2014

WHchopmaTuka "
WKT. KERERLT S
npakTukym 8 2 \a-
ctax. Moa pea. U. T.
Cemakvia u E. K
XenHepa. M.. BW-
HOM. Jabopartopua
3HaHuit, 2014.

JlaakcoHeH A.
OnumnuapgHoe npo-
rpamMMupoBaHue:

OMK Mpecc, 2022.

Maptue P. Wpeans-
HblW + NPOrPaMMUCT.
Kak crare npodec-
cvuoHanom paspabot-
ku MO: CNG. MNurep,
2011.

ramma 3. u ap. Mpw-
EMbl 06GbeKTHO-
OPUEHTUPOBAHHOrO
NPOEKTUPOBAHNA.
MaTTepHbl NpPOEKTH-
posaHus.  Y4eOHoe
nocobue, 2007.

Xanum C., Xanum ©.
CnoptusHoe  npo-
rpaMMMpoBaHHe:
OMK Mpecc, 2022.

M.. BMHOM. Iab6o-
paropuvs 3HaHWW,
2014

WHdopmaTuka "
UKT. 3apayHuk-
npakTukym B 2 “a-
crax. Moa pea. W. T
Cemakmia n E. K
XeHHepa. M.. BU-
HOM. JlaGopaTtopus
3HaHnit, 2014.

JlaakCoHeH A.
OnumnuagHoe npo-
rpaMmMupoBaHue:

[IMK TMpecc, 2022.

Maptun P. Wpeane-
Hbld  NPOrpPaMMMCT.
Kak cratb npodec-
crnoHanom paspabort-
k MO: CNG. MNurtep,
2011.

ramma 9. v ap. MNpu-
eMmbl 0GbeKTHO-
OPVEHTMPOBAHHOrO
NPOEKTUPOBAHMUA.
MarTepHel NPOEKTH-
posanus:  YuebHoe
nocobve, 2007.

Xanum C., Xanum ®.
CnoptueHoe  npo-
rpaMMuUpoBaHue:
LMK Mpecc, 2022.
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Knyr A. 3. Wckyc-

— . Wckye- | Kyt 4. 9. Wekye- | Kuyt A 9. MWekye-

E:BY; ﬁporpamuupo- CTBO NpOrpamMmupo- | CTBO NporpamMmupo- | CTB0  NPOrpamMmMpo-
panuA:  Wapatenb- | BaHWA: Mapatens- | BaHWA: Waparene- | Banus:  Waparens-
ckuit aom BunbAMC, CKWi OOM Bunbsmc, | Ckuil AOM BunbsaMmc, | ckuit aom Bunbsamc,
2000. 2000. 2000. 2000.

AneKTPoH- He npeaycMOTpeHO

Hble WH-

¢opmaun-

OHHble pe-

S forces. 2013

OnNeKTpoH- Mup3asHos M. Mnartcopma AnA copesHOBaHWi No NPOrpaMM1poBaHNio Codeforces. :

Hble ofpa- URL: https://codeforces.com/

3oBarenb- ; ¥

Hble pecyp- | Mpecton-Bepxep T. U Ap. Be6 cepsuc ans xocTuHra IT n_poexrosuuxcoauecmo pasp:

Cbl otk GitHub. 2008. URL: https://github.com/

Monbcku [1. BusyanbHbii Be6 WHCTPYMEHT ynpaeneHus NpoekTami, pabo4umu npoueccamu
u 3apaHuam Trello. 2011. URL: https://trello.com/
4.6. MartepnanbHO-TeXHUYECKHME YCNOBHA peanu3auun yuyeGHOro npeameTa,

Kypca, ANCLUNIIMHDI (Moayns) n obuwme TpeGoBaHuA K OpraHu3aLun 06-
pasoBartenkHoro npouecca

Mpu peanusauuv AUCLMNNWHBI UCMONb3YETCA Knaccuyeckas Mogesnb NEKUMOHHbIX U
NpaKkTMYeckux 3aHaTui. OpraHusaunoHHas Mopaent NpoBeAeHNs saHATUA GasnpyeTca Ha
3n0poBbecheperatoLyeid TeXHONOrN, CTPOroM cobnioaeH!n CaHUTapHO-TUTMEHNYECKMX HOPM
W npasun TexHMKK GesonacHocTi B yueBHLIX nomelyeHuax. B npouecce YTEHWUS NeKuui y
oByuatomxcs hOPMUPYIOTCA CReAyLLMe kayecTsa: MHTEpPeC K COAepKaHuio AUCUMNIINHBI,
KPUTUYECKOE MbILLNEHNE, CNOCOBHOCTL K BbiABNEHUIo cBsidel MexXay Teopvel U npakTude-
CKOW HanpaBNEeHHOCTLIO U3ydaemoro matepuana. lpakTuieckue 3aHATUs HanpaeneHsl Ha
pa3BUTME aHanuTU4eckux cnocobHocTel, Ha dopmupoBaHne HaBbIKOB paboTbl C anropuT-
Mamu U METOAAM.

[JvcumMnnuHa peanusyetcs ¢ NPUMEHEHWEM 3NEKTPOHHOrO oByyeHna u ANCTaHLMOH-
Hbix 0BpasoBaTenbHbIX TexHonorui. Mpu ucnonb3oBaHUM AUCTAHLIMOHHLIX obpasosarefnb-
HbIX TEXHOMOTMA W 3NEKTPOHHOro 0ByueHns HeoOXOAUMO BLINONHATL BCE yka3aHWA npeno-
pasateneir no pabore Ha LMS-nnatdopme, CBOEBPEMEHHO MOAKMIOYATLCH k online-
3aHSTMAM, coBnioaaTe peKoMeHAaLumn no opraHnsaunn CaMOCTOATENbHO paboTbl.

TpeboBaHna K NOMELEHWNIO:

— nomelueHne AnA 3aHaTuil, oTeevalowme TpebosaHuam Caulvi ans yupexaeHun
[ONOMHUTENBHOrO 06pasoBaHus;

- Ka4yeCTBEHHOE OCBELLEHNE,;

— CTOMbI, CTYNbA N0 KonuyecTsy obyuatowuxca u 1 paboynm mectom Ans neaarora.

MarepuanbHo-TEXHUYECKVE YCNOBUA Peani3alnn nporpammbi. HavmeHoBaHve Tpe-
6yemoro oBopyaosanusa: NepcoHanbHbie KOMMblOTEpbI/HOYTOYKW, cpeaa pa3paboTku npo-
rpaMmHoro obecnedenus, focTyn B VIHTEpHeT.

MaTepuanbHoO-TEXHUYECKUEe YCNIOBUS peanusauun nporpammbl. HaunmeHosaHue Tpe-
6yemoro_nporpammHoro _obecrneyeHusi; onepauuoHHas cuctema (xenatenbHo Windows),
6paysep: Yandex Browser, Chrome, Chrome Mobile, Firefox, Opera, Safari, Mobile Safari,

Edge; cpepna paspabotku nporpammHoro obecneuenns: Microsoft Visual Studio,
Code::blocks, CLion, Visual Studio Code.




4.7. OueHOYHbIE MaTepHans! U KpUTEpPHUN OLEHKN TeKywen U NPOMEXYTOUHO
aTTecrauumn no yue6Homy npeameTty, Kypcy, aucuunnute (Moaynio)

B npouecce ocBOEHWA obyvaiowmmnca O6pasosaTenbHOW NporpaMmel Oprayuaaumn-
YHaCTHUK KOHTpONMpYeT noceLlaemocTb 06y4aIOWMMUCA OYHbIX yYeOHbIX 3aHATUM, Npeay-
CMOTPEHHbIX y4eOHbIM NNaHOM O6pasosaTenbHoi NPOrpamMMel, BbINONHEHNE UMA npakTuye-
CKMX 3aAaHuit B yCTaHOBNEHHOM obbewe. OpraH13auus-y4acTHUK UHGopMUpyeT Basosylo
OpraHu3aLMio 0 NPOXOXASHWN o6y4aloLMMUCA KOHTPOMbHBIX MeponpuUATUA B pamkax 0CBOe-
Hus O6pa3osaTenbHOM NPorpamMMbl B COOTBETCTEMN C y4e6HLIM NNaHoM W pacnucaHuem.

[ns opraHusauun caMOoCTOATENbHON NpakTUieckoi paboTsl obyvaloLuxcst Ucnonb3y-
eTca KOMNNEKC 3aAaHui, pasmeLLeHHbIA Ha uucposoi nnarcopme Baszoso# oprauusguwu.
Kaxpomy obydalolemycs npeaocTaBnaeTca aoctyn K undposoi nnatcopme ba3oBou Op-
raHW3aUuM No MHAMBKAYaNbLHOMY NOrMHY U NAponio.

MpomexyTouHas aTrecTauusa no KaaoMmy Moaynio O6pasoBaTenbHOA Nporpammbl 1
no O6pasosaTenLHON NporpaMme B LieNoM NpoBoAUTCA Ha unchposoit nnatgpopme basoson
opraHusauun.

O6y4aloWniics CYUTaeTCA YCnelwHo Mpowweawnm NPOMEXYTOUHYK0 aTTecTaumio no
mopynio O6pasosaTensHO NporpamMmel, a Takke no O6pasoBaTenbHoW nporpamme B Le-
noM, ecnu um nonyueHo Gonee 80% nonoxvTeNbHbIX Pe3ynbTaTos B COOTBETCTBYlOLEN aT-
TecTauuu.

OuEHKa KauyecTBa OCBOEHMA NPOrpaMMbl OCYLLECTBNAETCA B NpoLecce NPOMEXYTOYHOH
atTectauun. SopMbl U METOABI NPOMEXYTOYHOTO KOHTPONA NpeACTaBneHel B Tabnuuax:

Gope Oubnuotekn

Gope 6GnbnuoTEKM

BbiGope Gubnmo-

HaumeHoBaHue moaynen OCHOBHbIE noKasaTesnun dopMbl U MeTOAbI
OLICHKH KOHTPONA W OLUeHKH

Moaynb 1 Ba30BbIe KOHCTPYKUMK | YCTAHOBNEHHO® KONUYECTBO CamocToATeNnbHOe BbinonHeHue

8 Python BbINONHEHHbIX 33AaHUA 3agaHuii

Moaynb 2 3HaKOMCTBO C YcTaHOBNEHHOE KONUYECTBO CamOoCTOSTeNbHOE BbiNONHeHWe

KONNEeKUMaMn BbINONHEHHbIX 3a4aHni 3anaHui

Moaynb 3 PelueHne NpyknagHbiX | YCTaHOBNEHHOE KONUYecTBo CamOoCTORTEeNbHOE BbiNONHEeHne

3aaav BbINOMHEHHbIX 3aAaHMA 3agaHun

Moaynb 4 PaspaboTtka YcTaHoBNeHHoe Konu4ecTso CamoCTOARTeNbHOE BbINONHEHNE

rpacpuueckoro uHTepgeiica BbINOMHEHHbIX 3aAaHni 3afaHnin

Mogaynsb 1 Moaynb 2 Moagynb 3 Moaynt 4

Atrecrauuna no | BeinonHexwe BbinonHexHwe BoinonHexue BeinonxHexue
uTOram MOAY- | 3apanuii C aBToma- | 32AaHuil ¢ aBTOMa- 3ajaHuii ¢ aBTO- | 3apaHviA ¢ aBTOMa-
na. Popmbl TU3UPOBAHHON TU3UPOBAHHOW MaTWU3NPOBaHHOW | TUSMPOBAHHOM
KOHTPONA npoBepKoit NPOBEpKOH nposepko npoBepKkon
ATTectaums no | Vicnonsayetcs ae- | Mcnonbayetcs ae- | cnonbsyercs Mcnonb3yetca  as-
WTOram MOAy- | TOMaTU3NpoBaHHas | TOMaTM3UPOBAHHAA | aBTOMATH3NPO- TOMaTU3npoBaHHan
na. luardo- npoBepka BLINOM- | MpoBEpka BbINON- | BaHHAA NpoBepka | NpoBepka BbINON-
CTHYECKUE UH- | HeHUA 3aRaHui HEHUR 3anaHui BLINONHEHUSA 3a@- | HeHUA 3ajaHni
CTPYMEHTbI RaHuA
ATTecTauus no | - ebioop 6ubnmotek | - BoiGop Gudnuotex | - BoiGop Gubnuo- | - BbIGOp GubnnoTek
uroram mogy- | Ans pewaemoit | Ans pewwaeMoi | Tek ANA pelwae- | AnA peLuaemon
ns. MokazaTe- |3agaun - ONTU- | 3a4a4u - ONTH- | MOA 3adayy - on- | 3aja4 -  onTw-
NN W KPUTEPUHU | MaNbHO / He ONTU- | ManbHO / He ONTH- | TAMANLHO | He | ManbHO / He onTK-
OLleHNBaHuA ManbHo (MpU Bbl- | ManbHo (Npu  Bbl- | ONTUMANEHO (Mpy | ManbHO (npn BbI-

Gope OubnuoTeku

OLIeHUBaETCA oLieHunBaeTCA Teku OLIeHWBAET- | OLUEHNBABTCA
HanWuMe [AOKYMeH- | HanuiMe AOKYMEH- [ CA Hanuume AO- | Hanuune AOKyMEH-
Tauuu, Hapéx- | Taunn, Hapéx- | kymeHTauum, Taumn, Han8XK-




HOCTb, pacnpo-
CTPAHEHHOCTD
6ubnuorekw),

- Ka9yecTso Hanwuca-
HUA anroputma
pelexus - ontu-
ManbHO / He OnTH-
ManbHO (oueHnBea-
€TCA CKOpPOCTb pa-
60Tl NporpaMmbl),
- pabora nporpam-
Mbl - pesynbTaTue-
HO | Hepesynbra-
TUBHO (OUEHWBaeT-
cA [LOCTWKEHUe
NPOrpamMMon  Ko-
HEYHOro pesynbra-
Ta, 3asBNEHHOro B
TEXHWYECKOM  3a-
DaHuu)

HOCTb, pacnpo-
CTPaHBHHOCTb
6ubnuorexu);

- KayecTBO Hanwuca-
HUA anroputma
peweHus - ONTH-
ManbHo / He onTu-
manbHo (oueHuea-
€TCA CKOpOCTb pa-
60TbI NPOrpaMmt),
- pabora nporpam-
Mbl - pe3ynbTartus-
Ho / HepesynbTa-
TUBHO (OLeHuBaeT-
cA L[OCTHXEHUe
nporpaMmoit  Ko-
He4Horo pesynbTa-
Ta, 3anBNEHHOro B
TeXHWYeckoM  3a-
AaHum)

Haa8XHOCTb,
pacnpocTpaHéH-
HocTb Gubnuote-
Ku);

- Ka4yecTso Hanu-
CaHuA anroputma
peleHun - onTu-
mansHo / He on-
TAManbHo  (oue-
HUBAETCA  CKO-
pocTb paboTb!
nporpaMmbt);

- pabora npo-
rpammbl - pesynb-
TaTUeHo / Hepe-
3ynbTaTMBHO
(oueHvBaeTca
[OCTUXKEHWe Nnpo-
rpamMoi  KoHeu-
HOro pesyneTata,
3anBNeHHoro B
TeXHUYeckoMm 3a-
[aHWK)

HOCTb, pacnpo-
CTpaHE&HHOCTb
6ubnuotexu);

- Ka4ecTBo Hanuca-
HUA anroputMa
peleHuns - ontu-
ManbHo / He onTu-
manbHo (oueHusa-
eTCA CKOpOCTb pa-
GoTbl NporpaMmel);
- pabora nporpam-
Mbl - pe3ynsTaTus-
Ho / HepeaynbTa-
THBHO (oueHuBaeT-
cA [BOCTHXEHNe
nporpaMmon  Ko-
HEYHOro pesyneTa-
Ta, 3aBNEHHOro B
TeXHW4Yeckom  3a-
AaHuu)

ATtTecrayms no
urToram moay-
na. Wkana
OLleHUBaHUA,
HUXKHee 3Haye-
Hue

0

ATrTecTaums no
uToram moay-
na, Wkana
OLeHUBaHUA,
BepXHee 3Ha-
yeHue

Atrecrtauma no
uToram mopy-
nAa. Wkana
OLIeHUBaHuA,
MWHWManNbHbIN
NPOXOAHON
6ann gna
yCnewHoH
cpoaum

Mpumepsk! 3a8aHui ANsA OPraHW3aLun CaMOCTOATENLHOMU paboThl

Moaynb 1. Beegenue B C++

Peanu3oBaTb KOHCONbHOE MPUMOXKEHWUE, BbiNOnHsoLWee apudmeTnyeckue, bUtoeble
U noruyeckue onepaumin Hag AaHHLIMY, BBEAEHHBIMW NONb30BATENEM NPY NOMOLLM KOHCOMN
w\nu npu nomowy chaiina. B kauecTBe BXOAHLIX AaHHbIX NepefaéTca CTpoka ANWUHON He
npeebiwalowas 1000 cumBonos, cocTosLan 13 umdp, 3HaKoB onepayui (CooTBeTCTByOLWME
cuHTakcucy C++) n Kpyrnblx cko6ok. Onepaumio aenexus Tpedyetcs npoussoauTb B none
Lenbix yucen (LenoYvcneHHoe aeneHxue).

PekomeHAALMW MO BLIMOMHEHWIO: NepesanncaTb BXOAHble AaHHbie B COOTBETCTBUM
o6paTHOM NONbCKOI 3anncy, UCNOMb30BaTh PEKYPCUIO ANA PaCKPBITUA KPYTibiX CKOGOK.

Moayne 2. STL 1 06beKTHO-OpUeHTUPOBaHHOE NporpaMMupoBaHue
Cnpoektuposats UML Moaent npoekTHoro pelueHus B BbiGpaHHoi obnactu npobne-
MaTukin. Peann3oeaTb KOHCOMLHOE NPUIOXeHNe B 06 bEeKTHO-OpMeHTUPOBAHHOM CTUMeE Npo-



rpaMMUPOBAHUA B COOTBETCTBUM C noctpoerHoit UML moaensio. Mpw NpOeKTUPOBAHWKN Tpe-
Gyetca ucnonb3oeath MOKve pelueHus (3apekomeHgoBasLUne cebs naTTepHbl). ﬂpoaepxg
rmbrocTn ByaeT ocywecTenaTh cMeHoil TpeBoBaHWil YCNoBWi 3aKa3uuka U KONM4ecTBeHHON
NPOBEPKO U3MEHEHWN B npeobpasoeanHoi UML moaenu.

PekoMeHQaUWW NO BBINONHEHWIO: ANA YCMELHOro BbIMONHEeHNA saganua Tpebyetca
PacCMOTPETb PasnNuuHbIe CLEHapUN N3IMEHEHNA YCNOBWit 3aKa3ynka v CpoeKTMpOBaTh CBOE
NporpaMMHoe pelueHue Takum 06pa3oM, 4ToGbl OHO GbiN0 MacluTabupyembiM, He3aBucH-
MbIM OT UHTepdeiica U MoAYyNbHbIM.

Moaynb 3. lMpoekTupoBaHue NPUNOXeHNA

CKOOPAMHUPOBATb KOMaHAHYl0 paboTy Haa NPOeKTOM, pa3buTb UTorosylo 3apady Ha
cocTaBHble YacTh. PacnpeaenTb 0Gs3aHHOCTU B KOMaHAE U CPOKM BbINONHEHNA Kaxaomn Ya-
cTv npoekTa. Cnpoektuposate UML mopenb KaX[OiA YACTU NPOEKTHOTO PeLLeHNs B BbiGpaH-
How oBnactn npobnematuku. CocTaBuTb NNaH COBMELLEHNA yacTeit npoekTa BoeauHo. Pea-
NN30BaTh KOHCOMbHOE NPUNOXeHUe B 06LEKTHO-OPUEHTUPOBAHHOM CTUNE nporpammnpoBa-
HUS B COOTBETCTBMM C BbIGpaHHbIM pa3bueHnem Ha Moaynu noctpoerHoi UML mogensio.
COBMECTMTb BCE MOAYNM BOGAWHO, COBEPLUUTL MOAYNbHOE W CUCTEMHOE TecTupoBaHue.
MpeacTaBuTb pabouuii NPOEKT.

PekoMeHAaUUM N0 BbINOMHEHWIO: ANA YCNELIHOro BbINONHEHUA 3aAaHns Tpebyerca
CcthopMMPOBaTL HABLIKA KOMAHAHOTO B3aUMOAENCTBHSA, @ TakKe HaBbIKA opraHusauuu Bpe-
MEHMW.

Mopaynb 4. OKOHHbIE U crieLuanu3npoBaHHbIe NPUIOKEHHA

Cnpoektuposatb UML moaent NpoeKTHOro PeLleHns B BbIOpaHHoi obnacty npobne-
maTuku. Peanuaosatb rpacduueckoe npunioxexne B OGBLEKTHO OpUEHTUPOBAHHOM crune
NPOrpamMMMpOBaHNs B COOTBETCTBUW C NMOCTPOEHHOW UML mopensio. lNpu npoekTMpoBaHuu
TpebyeTca ucnonb3osaTh rubikue pelueHus (3apekomeHaosaBlune cebs natTepHbl). Ocyule-
CTBUTb pasfeneHue AaHHbIX NPUNOXEHUA OT UCMONHAEMOro koaa. Cosepwutb Frontend u
Backend TecTupoBaHue. YkasaTb NepcnekTBbl Pa3BuTUA NPUIOKEHNA.

PekoMeHAALUMU NO_BbLINONHEHWIO: ANS YCMELWHOMO BbINONHEHWUA 3aAaHNA TpebyeTca
KPUTUYECKN OLIEHNTL CBOW BO3MOXHOCTW U PECYpChl ANA BbibOpa KOHEYHOW Lienu U UToroBo-
ro BapuaHTa npuoXeH!s.

OByyaloLWMMCsl, YCNELLHO NPOLUEALNM NPOMEXYTOUHYI0 aTTecTauio no Moaynio 06-
pa3oBaTeNlbHOV NPOrpamMbl, a TaKkke no O6pasoBaTenbHoi NPorpaMmme B LIESIOM Basosoit
opraHusauuvel BblaaloTcsi CepTUdUKaThl YCTaHOBNEHHOTO obBpasua 06 ocBOEHWK COOTBET-
cTeylouiero moayns / ObpasosaTenbHoi nporpamMmbl.

4.8. AsTop (aBTOpHLI) y4eOHOro NpeameTa, Kypca, AUCLMIUTUHEI (mopyns)

K.0).-M.H., AOL|., AOLIEHT kaceapbl BMUTAT E.M. ApwuctoBsa
cTapumit npen. kadg. ERP-cnctem n

OusHec-npoLeccos,
crapwwi npen. kadeapst MOSBM (zﬂﬂ }0.A. KpbhxaHoBcKas

npen. kacdeapsl MOIBM 5ﬁl€_b A.10. Mactokos

5. Utorosas arrectauus

[Ins opraHu3aLuM CamMoCTOATENbHOM NPaKTU4eCKo paboTbl 0by4aloLmxca ucnonb3y-
eTCH KOMNNEKC 3aaHuii, pasmelLeHHbii Ha Lutposoit nnatcopme basosoil opraHusaumm.




Kaxxnomy obyvatoLiemyca npeaocrasnsaeTcs AoCTyn K uudposoit nnatchopme basoson op-
raHu3auuM No MHANBUAYaNbHOMY NOTMHY W Naponio.

Obyualowmmes, Yy
pa3oBaTenbHoOW nporpam
opraHu3auuei BblAaKTCA CepTH

cTyoLlero moayns / OBbpasoBaTenbHOA NPOrpamMmb.

WUTorosas aTrectauuu NpoBOAUTCS B hopMe KOH
Topas GyaeT NpoBoANTLECA Ha uvchposoit nnatgopme basosoit op

cnewwHo NPOLIeALMM NPOMEXYTOUHYI0 aTTecTauuto no Moaynio 06-
Mbl, @ Taloke no OBpasosaTentHo# nporpaMme B Lienom Basoso#n
tukaThl ycTaHOBNEHHoro obpasia 06 0cBOeHUU COooTBeT-

TponbHO paboTel NO npeameTy, Ko-
raHnsauyuun. Ecnu umeercs

HEOBXOAMMOCTb B YTOMHEHNN PELLEHNS 3aAa4, UK BOSHUKAET CMIOpHAs CUTYaLNA, TO MOXeT
6bITb NPOBEAEHO AONONHUTENbHOE cobeceaoBaHue.

6. Kagposoe obecneueHue

XapaKrepucTHKa Neaarornyecknx paboTHUKoB
Ne | Oucunnnuuel |  amunus, obpa3zosa- yueHan cre- Crax neaarornyeckon OCHOBHO® ycnosusa
(moaynn) WMA, OTve- TensHoe neHb, yYeHoe (Hay4Ho- MecTo npueneve-
CTBO, AoNX- | yupexne- (noyetroe) neaarornyeckoi) pa6o- pa6oThl, HWA K
HOCTL NO Hue, 3aBaHue, Tb! AOMKHOCTL | neparoruye-
WTaTHOMY Hanpaene- | ksanudwkauu- ( Bcero | BT.4. neaaro- CKOit AeA-
pacnucaHuio | Hue noaro- OHHan rU4eCKON TeNLHOCTH
ToBKN / Kaveropua (Hay4Ho-
cneyuans- negarornye-
HOCTb, ckoit) pabotb!
KOTOpY'0 Bce- | BT.Y.
OKOHuYMN ro no yka-
neparorv- 3aHHOM
eCcKun Ancuu-
paGoTHMUK nnnHe
(moay-
no)
1 12 3 4 5 6 7 8 9 10
1 | Nporpammu- | KpbibxaHos- SEroY Her 26 26 15 oBroy BO | aorosop
poBaHue Ha ckan IOnuaxa | BMO «Bo- «BopoHex- Mmexay co-
Cut+ AnekcaH- POHEMCKWA CKuii rocy- TPYAHUKOM
(mopynn ApoBHa rocyaap- AapCTBEH- yHuBepcuTe-
1.2,3,4) CTBEHHBIR Hblid yHusep- | Ta n 5a30Bof
yHMBEPCH- CUTETY, opraHn3aum-
TETH, Ma- Crapumi ed
TEeMaThK no npenojasa- | (Moaynb 1)
cneuwanb- Tens kadea-
HOCTH pbl Marema- | Aorosop no
«[puknag- THYECKOro OCHOBHOMY
Han mare- obecneve- mecty pabo-
maruka» Hua 3BM, Tbl
crapwui
npenopasa-
Tenb kadea-
pol ERP-
CHCTEM U
6uanec-
npoueccos
2 | MNporpammu- Maciokos $broY BO | Her 0 0 0 000 «Axu- | aorosop
pOBaHue Ha Anekcaupp «BopoHex- MauUoHHas Mexay co-
Cun++ IOpbesuy ckuil rocy- cTyAua Bo- TPYAHUKOM
(moaynu AapCTBEH- POHEX®, yHHBepCHTE-
1,2,34) Hblil YHU- nporpam- Ta u ba3osoil
BEPCHTETS, MHCT oprasnsayv-
dyHaameH- el
TaneHas (moayns 1)
uHcopma-
TWKA W UH- AOrosop no
copmauu- OCHOBHOMY
OHHble Tex- mecry pabo-
HONOMMM Thl
3 | Nporpammu- Kannuesa [ e)% K.@.-M.H., AOL. 30 22 12 ®Broy BO AOTOBOP N0
poBaHue Ha Haranbs BMO «Bo- «BopoHex- OCHOBHOMY
Cu++ AnexceeBHa | pOHexcKwit CKUH rocy- mecry pabo-
(moaynu 3,4) rocyaap- AapcTBEH- ol
CTBEHHbIA HbIA yHWBEp-
yHUBEPCH- cHUTeT», A0~
TET», NPH=- LeHT Kaden-




KnagHas pol MaTeMa-

maremarti- THYECKOro
Ka obecneve-
Hua IBM

7. PykoBoauTtenb NnporpaMmbl

K.Gh.-M.H., 40U,., AOLIEHT Kadeapbl BbIMMCNUTENBHON
MaTemMaTvKi 1 NpUKNaaHbiX MHGOpMaLUNOHHBIX
TexHonoruit hakynsteta MMM E.M. Apuctosa




BbIMUCKA U3 PELLEHWUA
3acefaHua HayuHo-meToguyeckoro coseta
BopoHexckoro rocyapcTBEHHOro yHuBepcuTeTa

ot 17.06.2022

1. OG oTKpbLITMM Ha (hakynbTeTe NPUKNAAHON MaTeMaTUKN, MUHOPMATUKMU K
MexaHuku BOpPOHEXCKOro rocyaapcTBEHHOro YHMBEpCUTeTa [AOMNONIHUTENbHOM
obpasoBatenbHoW ob6wWepa3BuBawWwen nporpammbl «lporpaMmupoBaHue Ha
C++» (nokn.: K.M. Fanpap, npeaceaatens HMC BI'Y ).

3acnywas coobwenue K.M. Maipap,

CoBeT nocraHoBnser:

1) OTKpbITb Ha haKyNbLTETE NPUKNAAHON MaTeMaTUKU, MHPOPMATUKN U MEXaHWKH
BOpOHEXCKOro rocyaapCTBEHHOrO YHUBEPCUTETa LOMONHUTENbHYIO 0OpasoBaTenbHylo
obLwepassuBatoLlyto nporpammy «lMporpammupoBaHue Ha C++».

2) KoHTpOnb 3a MCNONMHEHNEM HACTOALLEro peLLeHus BoanoxuTs Ha K.M. Maipap,
npeacepatens HMC BrY.

Mpeacenarens 3acenaHus d/ K.M. Maitaap

Bbinucka BepHa:

CexpeTapb 3acefaHus

ﬁﬁ/ E.A. PorynbkuHa

17.06.2022




