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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI

dopmMupoBaHue y CTYJIEHTOB HaBBIKOB MTporpaMMupoBanus Ha C++ ¢ akiieHToM Ha 0a30BbIe

KOHCTPYKLIMU $3bIKa, Pa0dOTy C NaMATblO, CTPYKTypaMH JaHHBIX M OCHOBAaMU OOBEKTHO-
opueHtupoBanHoro mnporpammupoBanus (OOII), HeoOXOAUMBIX JUIS JANbHEWUIIEro H3yueHUus
QITOPUTMOB U MAIIMHHOTO O0YYEHHSI.

1.2 3agaun AUCHUILIMHBI

OcBoenue cunTakcuca C++: nepeMeHHbIE, ONEPATOPHI, YIPABIIAIOIINE KOHCTPYKIUH.
N3yueHne ykaszaTesen, CCbUIOK, JMHAMUYECKOTO YIIPABICHUS TaMAThIO.

Pabora ¢ maccuBamu, CTpOKaMHU, CTPYKTypaMHu JaHHBIX (BEKTOPHI, CIIUCKH).

Ocnosbl OOIT: k1acchl, HHKANCYISIUS, HACTIEIOBAHUE, IOTUMOPPHU3M.

Pa3zpaboTka 1 oTiiazka mporpaMm ¢ UCIOIb30BaHUEeM coBpeMeHHbIX IDE.

1.3 MecTo AucuuninHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
Huctmmumna «IIporpammupoBanuey» oTHocuTcs K «OOs3aTenbHast 4dacTh» bioka 1

«JIncuummnbl (MOIyJH )» yueOHOTO TIIaHa.

1.4 TIpodeccuonanbHbIe POJiM B CTPYKTYpPe 00pa3oBaTe/ibHOI NPOrpaMMbl

Ponv 1: Data Engineer (Unowcenep no oannuim)
3anauu:

ok wdE

[IpoextupoBanue u noctpoenue ETL-nporeccos

Cozanue v ONTUMHU3AIUS XPAHUITUII TaHHBIX

ObecrnieueHne kauecTBa U JOCTYIMHOCTH JaHHBIX

Hacrpotiika nadpacTpyKTypsI Juisi 00paOOTKH OOJIBIINX JAHHBIX
WHuTterpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

Pabota ¢ nanHbpIMU B 00J1aCTH PUPOIOTIOJIB30BAHUS, MEUIIMHEI, CBSI3H U
TEJIEKOMMYHUKAIUI

Ponv 2: ML Engineer (Mnocenep MO)
3anauu:

1.
1.
2.
3.

4.

Peanmmzanus ML-monenelt B IpOLyKTUBHBIX CUCTEMAX
OnTuMuzanus NpoU3BOAUTEIBHOCTH U MAaCIITAOMPOBaHUE MOIEIeH
Pa3zpaborka ML-naitnialiHoB 1 aBTOMaTH3aIUs POIIECCOB
MOHUTOPUHT Ka4yeCcTBa MOZECIIEH B IPOAYKTUBE

WnTerpanus ML-pemenuii ¢ 6u3Hec-puIoKeHUsIMU

Ponv 3: MLOps (Cneyuanucm no skcnayamayuu UH)
3agaun:

1.

2
3.
4.
5

ABTOMaTH3a1Ms IPOLIECCOB 00YUYEHHUS U pa3BepThIBaHUS MO/JIesIei
Mounutopusr npoussoaurensHoctu ML-cucrem

VYmpasieHue BepcUsMH MOAEIEN U TaHHBIX

O6ecneuenune CI/CD ans ML-npoekToB

OnTumu3zanus BEIYACIUTEIBHBIX PECYPCOB

1.5 IlepeyeHb MIAaHMPYeMBbIX pe3yJbLTATOB 00y4YeHHMs MO AWCHMILIMHE (MOIY.JI0),

COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pPa30BaTEJbHOM IPOrPaMMBbI

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y

00yJaroNUXCs CIETYIONUX KOMITETEHITAMN

YK-1

Crnoco0eH ocymecTBJIATH NOMCK, KpUTHYECKUH AaHAJIN3 H CHHTe3 HH(pOpManuu,
NPUMEHSATh CUCTEMHBIH MOAXO0/ /ISl pellieHUs MOCTABJEHHBIX 3a/1a4



VK-1.1

3HaTh

YMmeTh

Biaagern
YK-1.2

3HaTh

YmMmeTh

Baanern

OIIK-2

OIIK-2.2

3namo

Ocywiecmenaem nouck HeoOX00uMOll uHpopmayuu, ONUPAACyL HA pPe3yabmamal
AHAU3A NOCMABIEHHOU 3a0a4u
TunoBbie KOMITBIOTEPHBIE METOABI U COBPEMEHHOE IIPOrpaMMHOE OOeCieueHue JIJIs
pereHust 3a1a4 npoQecCHOHANBHON NesITeTbHOCTH Ha S3bIKE MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHS.
VYCTaHOBUTh W HCIIONB30BaTh MPOrpaMMHOE oOecreueHue Ui peUieHus 3ajad
npodeccuoHanbHOM e TEIbHOCTH.
[TpuMeHSATH METOABl KOMIBIOTEPHOTO MPOCKTUPOBAHUS, DPa3pabOTKU CTPYKTYp
JAHHBIX C HCIOJb30BAHMEM OCHOBHBIX QJITOPUTMHYECKUX M MPOrPAMMHBIX
pemieHuii B 00:1acT HHGOPMAIIIOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI Ha SI3bIKE
BBICOKOT'O YPOBHS.
[IpoekTupoBaHue CTPYKTYp [JaHHBIX TMPHU peaTU3alud AITOPUTMUYECKUX U
MIPOrpaMMHBIX PEUIEHUH Ha S3bIKE POIPAMMUPOBAHHUS BBICOKOI'O YPOBHSI.

Buvioupaem onmumanvuwlit eapuanm pewieHusa 3a0ayu, apZyMeHmupys Cceoil

eblO0p

Co3naHve M MHTErpalys NPOTrpaMMHBIX MOJYJCH W KOMIIOHEHT MPOrPaMMHOTO
IPOJIyKTa C UCITIOJIb30BAHUEM SI3bIKA IporpamMmupoBanus C++.

TunoBble  AITOPUTMHYECKHE H  NPOTPaMMHBIC  pCIICHHS, OUOIMOTEKH
OPOTrPaMMHBIX MOJyJeH, IaOJIoHBI, KJIAacChl OOBEKTOB, HCHOJIB3YEMbIC IIPH
pa3paboTKe mporpaMMHOTo obecriedeHus Ha s3bike C++.

OCHOBHBIE AITOPUTMHYECKHE UM TPOTPAMMHBIC PEIICHHS, METOIBl U CpEICTBA
MPOCKTUPOBAHUS POrPAMMHOT0 00ecIiedeHus pa3paboTaHHOro Ha si3bike CH+.
Pa3pabareiBaTh M HHTETPUPOBATH TPOTPAMMHBIE MOAYJIM M KOMIIOHEHTHI B €IMHBIN
OPOrpaMMHBIA TPOIYKT C HMCIIOJIb30BAHUEM s3bIKa TporpammupoBanus C++ B
cpene Microsoft Visual Studio.

Hcronp30BaTh CyHIECTBYIONIME AITOPUTMHYCCKUE U MPOrPAMMHBIC PEILICHUS H
1a0JIOHBI IPOSKTUPOBAHUS TPOTPAMMHOTO oOecrieueH st Ha si3bike C++.
[TpuMEHATh METO/BI U CPEACTBA MPOCKTUPOBAHUS MPOrPAMMHOIO OOeCIedYeHus,
CTPYKTYP IAQHHBIX, UHTEP(EHCOB C HCIOIb30BAHHEM OCHOBHBIX AITOPUTMHYECKUX
U TPOrPaMMHBIX pPEIICHHH B 00JacTH WH(OPMANMOHHO-KOMMYHHKAIIHOHHBIX
TexHosorui Ha si3bike C++ B cpene Microsoft Visual Studio.

Pa3paboTka ¥ MHTErprpOBaHHE MPOTPAMMHBIX MOJYJICH M KOMIIOHEHT B €IMHBIN
NPOTrpaMMHBIH TPOIYKT C HCIIOJNB30BAaHUEM S3bIKa TporpammupoBanus C++ B
cpene Microsoft Visual Studio.

[IpoekTupoBaHue CTPYKTYp JAAHHBIX TIPH pEATH3AlHH AITOPUTMUYECKUX |
NporpaMMHBIX pemieHui B cpeae Microsoft Visual Studio.

[TpoekTupoBaHue MPOrpaMMHBIX POIYKTOB ITPH PEANTU3AIIH AITOPUTMUIECKUX U
porpaMMHbIX pemieHud B cpene Microsoft Visual Studio ¢ ucnonbzoBanuem
KOHCTPYKLHH s13b1Ka CH+.

Cnoco0eH TNPUMEHSITh KOMIILIOTEPHbIE/CYNEPKOMNBIOTEPHBIE  METO/bI,
COBpPeMEHHOE TPOrpaMMHOe oOecriedeHHe, B TOM YHCJIE OTEYECTBEHHOIO
NPOMCXOKIEHHUS], 1151 pelieHus 3a71a4 NpodecCHOHATbHOM eI TeTbHOCTH

3naem ocobeHHOCMU A3BIKOG npozpammupoeanus, meopuro aji2opummaoes,
ymeem cocmaejiaimb npocpammol

3HaThb CpPaBHUTCJILHBIC OCO6GHHOCTI/I, napajaurMbl, CHHTAaKCHUC U TUIIOBBIC obnact
INPUMEHCHUSA COBPEMCHHBIX A3BIKOB IIPOTpaMMUPOBAaHUA, a TaKXKEC OCHOBHBIC
IIOHATHA, KJ'IaCCI/I(i)I/IKaHI/II/I 1 METOAbI aHAJIN3a TCOPHUHU AJITOPUTMOB.



Ymems YMeTh aHaTM3UPOBATh 3a/1a9y, BEIOMPATh MOAXOSIINH SI3BIK TPOTPAMMHUPOBAHUS
U KOHCTPYKTHBHBIH TIIOAXOJ Ha OCHOBE 3HAHUH TEOPUH AITOPUTMOB IS
pa3paboTKN KOPPEKTHHIX U 3()(HEKTUBHBIX MPOTPaAMM.

Bnaoemy Bnanerb HaBBIKOM NPAKTUUYECKOM peanu3aliy alrOpUTMUYECKUX PEIICHUN B BUIE
paboTaronux nporpaMm Ha BEIOpaHHOM SI3bIKE TPOrPaMMHUPOBAHUS, UCTIONb3YSI €r0
UJMOMBI U CTaHAApTHBIE OMOINOTEKH

PL-3 Crnioco0eH npuMeHSITh SI3bIKU NporpamMmupoBanust C/C++ sl pelenusi 3a1a4
B o0sactu U
PL-3.2 Pa3pabamuvieaem u omnaix;cusaem npukiaonwvle peuieHusn ¢ nemenmamnu UH c

ucnov3oeanuem azvika npozpammuposanusn C/C++

3HaTh QyHIaMEHTAIBHBIC AJTOPUTMBI H CTPYKTYphl NaHHBIX C/C++, MPUHIUIBI
pazpabotku cucrem WU (MammHHOE O0Oy4YeHHE, HEHpOCceTH), a TaKKe
cnernanuzupoBannbie 6uommoreku (TensorFlow/C++ API, OpenCV, Boost) mis
ux 3G (EeKTUBHON peann3aiuy.

YMeTs:

YMeTb IpOeKTHPOBATh, KOAMPOBAaTh M OTiHaxuBarh Ha C/C++ BBIYHCIUTEIHHO
clio)kHbie Monyan MU-npunoxeHuidt (Hanpumep, alrOpUTMbI  ONTUMH3AIHH,
00paboTKy HNaHHBIX, HWH(PEpeHC MOjeNel), WCIONb3ysl HHU3KOYPOBHEBEHIC
BO3MOIKHOCTH SI3bIKA JIJIsl ONTHMH3AINN TIPOU3BOIUTEIHLHOCTH U ITAMSTH.

Buiagers:

Brnagers mpoABUHYTHIMH HaBbIKaMHU OTJIagku u mpodunupoBanus C/C++ koma
(Valgrind, GDB, npodwimpoBIIMKH), METOJaMH WHTerpauud Al-KOMIIOHEHT B
MPUKIIAJHBIC PEIICHUS W ONTUMH3AIMH BBIYUCICHHHA i pabOThl B peajbHOM
BPEMEHU HJTU ¢ OOJIBIITUMH JaHHBIMH.

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 PacnpenesieHue TPY10€MKOCTH AUCHMUILIUHBI 10 BUAAM padoT

O61as Tpy10EMKOCTh TUCITUTUIMHBI COCTaBIsET 6 3a4. efl. (216 yacoB), X pacnpeaeseHme
10 BUZaM pabOT MPEACTaBICHO B TaOJIHIIE

Cemectpbl
Buj yueOHoii padoThI Beero (4acel)
4acoB |
KonrakTHasi paGoTa, B TOM 4ucJIe: 1245 1254,
AyauTOpHBIE 3aHATHS (BCEro): 118 118
3aHsATUA JEKIMOHHOIO TUIIA 50 50
JlaGopaTopHble 3aHATHS 68 68
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNnas koHTaKkTHasA padora: 6,5 6,5
KonTpons camoctositensHol padoTsl (KCP) 6 6
[Tpomexyrounas atrectauus (MKP) 0,5 0,5
CamocrositeibHast padoTa, B TOM 4HcJIe: 55,8 | 55,8
KypcoBas pabota
[TpopaboTka yueOHOro (TEOpPETUYECKOTO) 258 | 258
MaTtepuaia




BrinosiHeHNE MHIMBUYAJIBHBIX 3aJaHUN 30 30
(moroToBKa COOOIICHUH, MPe3eHTAITN)
Pedepar
IToaroroBka K TEKyIieMy KOHTPOJIFO
KoHnTpoJib: 35,7 | 357
IToaroToBka K 3K3aMeHYy 35,7 | 357
yac. 216 216
B TOM YHCJIE
O01mas Tpya0eMKOCTh KOHTAKTHAasA 124,5 114’
pabora
3a4. e/l 6 6

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenne BuaoB yueOHOI pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM TUCIUILUIHHEI.

Paznenb! (TeMbl) TUCIUIUIMHBL,

HN3Yy4acMbIC B 1 CCMECTPC

KoauuyecTBo yacos
Bueayn
Ne HaumenoBaHue pa3jiesioB (TeM) Beero AynurtopHasi pa6oTa “m’f}m
padora
J 13 JIP CPC
1 2 3 4 5 6 I
1. | Beaenue B C++. ba3oBbIif CHHTaKCHC 32 10 12 10
2. Ynpasisironue KOHCTPYKIUU, QPYHKITUH 34 10 14 10
3. VkazaTrenu, CChUIKH, TUHAMUYECKas TaMsTh. 32 10 12 10
4. | MaccuBbl, MaTpHIIBI 30 8 12 10
5. | Crpoku 24 6 10 8
6. | CrpykTypsl 16,1 4 6 6,1
7. Beenenue B U 6 2 2 2
NTOI'O no pa3nenam JUCHHNJIHHBI 174,1 50 68 56,1
Kontposb camocrositensHOM pabotsl (KCP) 6
[Tpomesxytounas arrecrauus (MKP) 0,5
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,4
OO0mas TPyA0eMKOCTb IO IMCHHUILIHHE 216

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —

camocmosmenvhas paboma cmyoenma

2.3 Copnep:xanue pa3iesioB (TeM) THCHUNITHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

®opma
Ne HaumenoBanmue pasaesna (TemMbl) Copep:xanue pa3zea (TeMbI) TeKyl1ero
KOHTPOJIsI
1 2 3 4
Beenenne B C++. ba3oBbrit OCHOBHBIE THITHI JAHHBIX, UX pa3Mepsl. OmepaTopsl
1. | cuHTaKcuc BBO/Ia/BBIBOJA, (hopmaTupoBanue. ObmacTs K
BUAMMOCTHU IepeMeHHBIX. [Ipeobpa3oBaHue THIIOB.
Ynpapansione KOHCTPYKIUH, VYcnosusie omeparopsr (if-else, switch-case). Iukist
5 byHKIMH (for, while, do-while). ®ynkimu: nepemnaua K
IapaMeTpoB, BO3BpAT 3HaYEeHUH. Pekypcus.
[Teperpy3ka QyHKIHH.
VYkasarenu, CCBUIKH, IMHAaMUYecKas | Ykazarenu: apudmeTnka, paspiMeHoBaHHe. CChUIKH
3. | mamsrTs. (oTnmume ot ykaszarenei). JluHamMuyeckas mamsTh K, P3
(new, delete). YMHBIe yKa3aTemu (unique_ptr,




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) Telcyll)uero
KOHTPOJIsA
1 2 3 4
shared ptr). CocoObI nepenauu napamMmeTpoB B
GyHKIMY.
MaccuBbl, MaTPUIIBI OmHOMEpHBIC 1 MHOTOMEpPHBIC MaccuBbl. KoHTelHEp
4. vector: METObI, MPEUMYILNECTBA. AIITOPUTMBI K, P3
00pabOTKH MacCHBOB.
5. Ctpoku Crpoku B ctuiie C (char[]) m C++ (std::string) K, P3
6. CTpyKTYpHI CtpykTypHlI (struct) ¥ HX HCIOIH30BAHHUE. K, P3
Beenenne ¢ U Ucnons3zoBanue oudnmoreku LibTorch
7. (ynpoménnsiit uaTepdetic s C++) st pereHus P3
3aJ1a9M KJIaCCHU(UKAIIHH.

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycmorpensl

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komroxeuym, T —
mecmupogarue, P3 — pewenue 3adau.

2.3.3 JlabopaTopHbIe 3aHATHSA

Ne HaumenoBanmue pasaesa (TeMbl) HaumenoBanmue 1a00paTopHbIX padoT Tgl)c(;fll)l:go
KOHTPOJIsS
1 2 3 4
, | Benenne B C++. basosbiit JIb1 OcHoBbl nporpammupoBanus Ha C++ P
CHUHTAKCHC
) YIpaBisiomue KOHCTPYKLHH, JIB2 YcnoBHbIe onepaTopsl ¥ HuKibL. JIB3 Jp
- | ynxunn DyHKIMY U peKypcust
Ykasarenu, cchuIky, iuHamudeckas | JIb4 PaGora ¢ yka3zaTensiMu B CChIITKAMH. TP
3. | MAMATE. JIBS YMmHbIe yKazaTenu U nepegaya
apameTpoB
4. | MaccuBpl, MaTpHIIbl JIb6 OgHOMEpHbBIE M IByMEPHbIE MACCHBBI. TP
Crpoku JIB7 Ctpoku u STL-KOHTEHHEPHI JIP
CrpyKTypbI JIb 8 O6paboTKa CTPYKTYp TP
, | Boenemue ¢ M1 JIBb 9 Beenenue B I ¢ momoIipro mpocToit JIP
' oubimorexn Ha C++

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewienue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycmorpeno

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMILIMHE (MOTYJII0)



[Tepeuenpb yueOHO-METOAMUECKOTO 00ECTICYeHHS JUCIUTUTUHBI
No Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 |U3yuenue Metoaudeckue yka3aHUsl 110 OpraHU3alliyd CaMOCTOSITEIBbHOM
TEOPETUUYECKOTO paboThI CTYJICHTOB, YTBEP>KICHHbBIC kadenpoi
MaTtepuaa nH(GOPMAMOHHBIX TeXHOJorui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau MeTtoauyeckue ykazaHUs O OpraHU3alldd CaMOCTOSITENbHOM
paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoii
nH(pOPMaIMOHHBIX TeXHOJOTHM, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10poBbsi (OB3) npenocrasnstorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popmMme ayauodaiina,

— B re4aTHoi (hopme Ha s3bike bpaiis.

Jjig U1 ¢ HapyIIeHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTUH
B cootBerctBumM ¢ TpeboBanusmu PI'OC B mporpamma JUCHMIUIMHBI MpEeIyCMaTpUBAET
UCTIONB30BaHNE B y4eOHOM TIpolecce CIEeIyIONNMX 00pa3oBaTeNbHbIE TEXHOJOTUU: UYTCHHE
JEeKIMA C HUCMOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOTUN; METOJ| MajblX TIpymm, pa3dop
NPaKTUYECKUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCIONB3YIOTCS CIEeAYyIoINe 00pa3oBaTeIbHbIE TEXHOJIOTUU:

— TexHonoruss KOMMYHHKaTMBHOIO OOydYeHUs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/EHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
a/IanTallid K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— TexHonorust paszHoypoBHeBoro (auddepeHnnpoBaHHOr0) O0y4YeHHs — MpeAroiaraer
OCYIIECTBIICHHE TIO3HABATEIILHOW JEATEIILHOCTH CTYJISHTOB C YYETOM WX WHIMBHIYaJbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, IMOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noreHman. Co3aHue W WCIOJIB30BAaHUE TUATHOCTHYECKUX TECTOB SIBIISIETCS HEOTHEMIIEMOM
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOyYeHUsI — TMpelycMaTpuBaeT JeleHHE COJepiKaHus
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJN ), HHTETpUPOBaHHbIE B 00U KypC.
— MHudopmannoHHo-koMMyHuKamonHele TexHonorun (MKT) - pacmupsitor pamku

00pa3oBaTeNbHOrO MPOIECcca, MOBHIMIAS €r0 MPAKTUYECKYI0 HAMPaBIEHHOCTh, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUH CAMOCTOSITENIFHOM pabOThl y4YalUXCS U TOBBIIMICHUIO [O3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHonoruss HCMOIB30BaHUSI KOMIBIOTEPHBIX TMPOTPaMM — TMO3BOJSIET J(PHEKTHBHO
JIOTIOTHUTD TIPOLIECC OOYUEHUS S3bIKY Ha BCEX YPOBHSIX.



— VHTEepHET-TEeXHOJOTHH — TMPENOCTABISAIOT IIUPOKUE BO3MOXKHOCTH Ui IOUCKA
uHpOpMaLnH, pa3padOTKA HAyYHBIX IPOCKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUM.

— TexHonoruss MHAWBUAYyAIN3alUU OOyUYEHHS] — IOMOTACT PEANMU30BHIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIM TOJXOJ, YYMTHIBAs WHIUBUIYyaJbHbIe OCOOEHHOCTH U MOTPeOHOCTU
YYaIIUXCS.

— [IlpoexTHass TEXHOJOTHsI — OpPUEHTHPOBaHA HAa MOACITUPOBAHHE COIHAIBHOTO
B3aMMOJICHCTBHS YyYalllUXCsl C IENbI0 pElIeHUs 3a/ladl, KOTOpas ONpPENeNseTcs B paMKax
npodeCCHOHATBHOMN MOATOTOBKH, BEICISIS Ty WM HHYIO IPEIMETHYIO 00JIacTb.

— TexHonorust oOy4eHUS B COTPYIHHUYECTBE — pEATM3YeT HJICI0 B3aUMHOTO OOy4YCHHS,
OCYUIECTBIISII KaK WHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEHHE
y4eOHBIX 3a1a4.

— MHrpoBas TeXHOJIOTUSI — TO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psla BO3ZMOXKHBIX
Croco00B peleHus: npodsaeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKphIBasi JTUYHOCTHBIN
MOTEHIMAJ Ka)KJI0T0 y4arerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOM KPUTHUYECKH OTHOCUTHCS K UHGOpMAIUU, YMEHUIO
oTOMpaTh HHAOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a]auu.

KommuiekcHoe HcIonb30BaHHEe B Yy4E€OHOM IMPOLIECCE BCEX BBIIICHA3BAaHHBIX TEXHOJIOTHN
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEUICKTYaJbHYI0 AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHIO KOMIIETEHIMI, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIyIIMil CHICIIMAIINCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B Ce0sI:

— paboTta B MaJbIX rpymnmnax (KOMaH/e) - COBMECTHas JeSTEIbHOCTh CTY/IEHTOB B IPYIIIE MO/
PYKOBOJICTBOM JIMJIEPa, HAIIPABJICHHAs Ha pelIeHue o01Iei 3aaun myTéM TBOPUECKOTO CIIOKEHUS
pe3yNbTaTOB HWHAMBUAYyAIbHONH pabOThl YJICHOB KOMAHIbI C JEJIEHHEM IOJHOMOYUN U
OTBETCTBEHHOCTH;

— TPOEKTHAst TEXHOJIOTHS - WHANBHYaIbHAS MM KOJUIEKTUBHAS JESITEIBHOCTH 110 0TOOPY,
pacrpeneneHtIo 1 CUCTeMaTH3alMK MaTepraja Mo ONpeeTIeHHON TeMe, B pe3ysibTare KOTOPOii
COCTAaBJIAIETCS IPOEKT;

— aHaNU3 KOHKPETHBIX CUTyallMil - aHaliM3 peajbHBIX MPOOJEMHBIX CHUTyallMi, MMEBLIMX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NEesSTeNTFHOCTH, W MOWCK BapHaHTOB
JTYYIIUX PELIeHUH;

— Pa3BUTHE KPUTUUECKOTO MBIIUIEHUS — 00pa3oBaTebHasl JesITeIbHOCTb, HallpaBJIeHHas Ha
pa3BUTHE y CTY/IGHTOB Pa3yMHOTO, Pe(PIEKCHBHOTO MBIIUICHUS, CIOCOOHOTO BBIABHHYTH HOBEIE
UJIeU ¥ YBUJIETh HOBbIE BO3MOXHOCTH.

[Momxom pa3bopa KOHKPETHBIX 3afad H CHUTyallid IIHPOKO HCIONB3yeTCs Kak
npernojiaBaTeseM, Tak U CTYAE€HTaMHM BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHaIn3a
pe3yJabTaTOB CAMOCTOSITEILHOM paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICTOBAHUU M
pELICHUH KaX IO KOHKPETHOM 3a/1a41 UMEEeTCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa3dopa 1 OIEHKH 1IeJI0H COBOKYITHOCTH KOHKPETHBIX CHTYaIlHH.

KOJIU4eCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TeXHOJOTHH
4acoB
[TpakTrueckue 3aHATUSA B pexumax
1 JIP B3aUMOJICMCTBUS «IPENOAABATENb — CTYAEHT» U 18
«CTYHEHT — CTYAEHT»
HTroro 18

Ipumeuanue: JI — nexyuu, [13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

TCMLI, 3alaHusd U BOIPOCHI JJIA CaMOCTOSTEILHOM paGOTLI IIpHU3BaHbI C(bOpMI/IpOBaTB



HaBbIKM TIOMCKAa HH(OpMAalMK, YMEHHUS CaMOCTOSITENIbHO PACHIMPATh U YIUIyONsATh 3HAHUS,
MOJTyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

[Tonxon paz3bopa KOHKPETHBIX CUTYAILIUN IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTYJICHTAMH IIPH MPOBEICHUHN aHAIIN3a PE3yJIbTATOB CAMOCTOSATEIIBHON PaOOTEHI.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/10POBbSI IIPEIYyCMOTPEHA OpTaHU3alUs
KOHCYJIbTallMii C UCIIOJIb30BAHUEM DJIIEKTPOHHOU IMOYTHI.

Jljig U1 ¢ HapyIIeHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jljig au11 ¢ HapyIeHUsIMA OIIOPHO-BUTATEILHOTO ammnapara:

— B mieyaTHo hopme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUiss M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OpTaHU3aIHS
KOHCYJIBTAIMi C UCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

4. OIIeHO‘-IHbIe U MECTOANYECCKUC MaTepI/Ia.TIbI
4.1 OueHouyHble cpeAcTBA UIA TEKYIIero KOHTPOJSI  YCIEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTecTAllUN

OneHoYHBIE CpelcTBa MpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKCHUI O00YyYalolmMXcs, OCBOMBIIMX MPOTrpaMMy Y4eOHOW IUCHUIUIMHBI «HA3BaHHE
JVICTIATUTHHBDY.

O1eHOUHBIE CPEJCTBA BKIIOUAET KOHTPOJIbHBIE MaTepHalibl Ul MPOBEACHUS TeKyIIero
KOHTpPOJIsA B QopMe 3aJaHuil MO TeMaM, KOJUIOKBUYMa W KOHTPOJIbHBIM paboTaMm, H
NPOMEKYTOYHOM aTTecTaluM B opMe BOIIPOCOB U 33JJaHUN K IK3aMEHY M 3a4eTy.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIpY HeOOXOAMMOCTH WHBAIH/IAM H JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTENFHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEIypa OICHWBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienrypa orneHMBaHUsI pe3yNbTATOB OOYYCHHS WHBAIUAOB M JIMI] C OTrPaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J1i1st AT ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JI71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,



— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

CTpyKTypa OLlleHOYHBIX CPEICTB AJIs TEKYLIeld U MPOMEKYTOYHOM aTTeCTAIMU

Kong HaumeHnoBanue
Ne | KoHTpomupyeMsie pa3aesbl KOHTPOJIUPYEMOM OLICHOYHOT'O CPENICTBA
n/m (TeMBI) TUCIMIUTHHEL* KOMIIETEHIMH (MK . TIpoMexyTOUHas
Texymmuii KOHTPOIIH
€e YacTH) aTTecTalus
L Beenenue B CH++. | VK-1.1; YK-1.2; OIIK- | THIOBbIE KOHTPOIBHbBIE Bonpoc na sk3amene 1-5
baz3oBbIil cHHTaKCHUC 2.2,PL-3.2 3aganus 1-7
5 Ynpassiomniue 3112(' IID.Ii;??]ZK-l.Z OIK- | Tynobie KoHTpOTBHBIE Bormpoc Ha 9K3ameHe 6-
KOHCTPYKITUH, (QYHKITHH o T 3anaHus 8-14 10
VK-1.1; YK-1.2; OIIK- ;
5 Vkazarenu, CCBLIKH, > PLag TUIOBbIC KOHTPOBHBIC ]13é)npoc Ha dK3ameHe 11
JIMHAMUYeCcKasi IaMsITh. - : samanus 15-23
MaccuBEI, MaTPHIIBI VK-1.1; YK-1.2; OIIK- Bompoc Ha sk3amene 16-
4 2.2: PL-3.2 Tunossle KOHTPOJILHBIE 17. 19
3amanus 24-28, 45-62 '
5 Crpoku VK-1.1; YK-1.2; OIIK- | TunoBble KOHTPOJIbHBIE Bormpoc Ha sk3amene 18
2.2,PL-3.2 3ananns 29-35
6 CTpyKTypH S Biay 3 O | Tunossie koHTponibIe Bormpoc Ha sk3amene 20
2.2;PL-32 3ananus 42-44 p
7 Beenenue 8 MU YK-1.1; YK-1.2; OIIK- | Tunoskle KOHTPONBHEIE B 11
2.2: PL-3.2 saanms 63 OIPOC Ha SK3aMeEHe

HOK333Te.]'ll/l, KPUTECPHUH M LIKAJIA OCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHII it

CoorBercTBe MOPOrOBOMY VPOBHI0 OCBOECHHSA KOMIIETEHIINH MJIaHUPYCMBIM
pe3yipTaTam 06yquI/I$[ U KPpUTECPUSIM UX OLICHUBAHUS (oueHKa: YAOBJIETBOPUTEJIbLHO /3aqTeH0):

YK-1
VK-1.1

3HaTh

YMmerh

Biaangernb
YK-1.2

3HaThL

Cnoco0eH ocymecTBIATh MOUCK, KpUTHYECKHUI aHAJIM3 M CHHTe3 MH(popManum,
NPUMEHSATH CHCTEMHBIH MOIX0/ IJIsl pellleHUs MOCTABJEHHBIX 3a/1a4
Ocywiecmenaem nouck HeoOX00uMOoll uHpopmayuu, ONUPAACy, HA Pe3yTbmMamaol
AHAU3A NOCMABIEHHOU 3a0a4u

TumnoBbsle KOMIBIOTEPHBIE METO/IbI U COBPEMEHHOE NPOrpaMMHOE o0ecrieueHue st
pemeHus 3a1a4 NpoQecCHOHANBHON NEesITeTPHOCTH Ha SI3BIKE MPOTPaMMHPOBAHUS
BBICOKOTO YPOBHSI.

YCTaHOBUTHh W HCIIOJIb30BaTh MPOrpaMMHOE OOecreueHue Ui peUIeHus 3amad
npodecCHOHATBLHOM 1eATETbHOCTH.

[TpuMeHSITHP METOABI KOMIBIOTEPHOTO TPOCKTHPOBAHUS, Pa3pabOTKH CTPYKTYp
JAHHBIX C WCIOJIb30BAHUEM OCHOBHBIX QJITOPUTMUYECKHX U TPOTPAMMHBIX
peleHnii B 001acTi HH(HOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA Ha SI3BIKE
BBICOKOT'O YPOBHSI C MCIIOJIb30BaHUEM $sI3bIKa MporpamMmmupoBanus C++..
[IpoexTrpoBaHWe CTPYKTYp HAaHHBIX TIPU peAN3aldd  aJTOPUTMHUYECKUX U
MPOrPaMMHBIX PELICHUH Ha S3bIKE MPOTPAMMUPOBAHUSI BBICOKOTO YPOBHSL.
Boioupaem onmumanvuuvlii eéapuanm peuieHus 3a0auu, apZyMeHMUpys Cceou
evlo0p

Co3ganne W WHTETrpanys MPOrpaMMHBIX MOIYJEH M KOMIIOHEHT MPOrPaMMHOTO
MPOJYKTa C UCIIOBL30BAaHUEM SI3bIKa IporpamMmmupoBanus C++.

CraHpapTHble alrOpUTMHUYECKHE U TMPOTpaMMHbIE pelIeHus, OHOIMOTEeKH
IPOTPAaMMHBIX MOJyJIeH, MIa0JIOHBI, KJacchl OOBEKTOB, HCIHOJIb3yEeMbIE IpU
pa3paboTKe MporpaMMHOTro odecredeHus Ha si3pike C++.




OCHOBHBIC ANTOPUTMHUYECKHE W IMPOTPAMMHBIE PEIICHHUS, METOABI M CPEICTBa
IPOEKTHUPOBAHHUS IPOTPAMMHOTO 00eCTIeYeHHs pa3pabOTaHHOTO Ha si3bIke C++.
YMmerth Pa3pabaThIiBaTh 1 HHTETPHPOBATH IIPOTPAMMHBIC MOJIYJIA M KOMIIOHEHTHI B €IMHBIN
IPOTPAMMHBIA TPOAYKT C HUCIOJNBb30BaHUEM s3bIKa MporpamMmupoBanus C++ B
cpeae Microsoft Visual Studio.
Hcnonb30BaTh W3BECTHBIE AITOPUTMUYECKHE M MPOTPAMMHBIC pEIICHUS U
11a0JIOHBI IIPOSKTUPOBAHUS MPOTPaMMHOT0 oOecriedeHus Ha si3bike C++.
[TpuMeHSATh METOABI U CPEACTBA MPOCKTUPOBAHUS MPOrPAMMHOI0 oOecredeHus,
CTPYKTYp JaHHBIX, MPOTPAMMHBIX HUHTEPPEHCOB C HCIOIH30BAHUEM OCHOBHBIX
QITOPUTMUYECKUX W MPOrpaMMHBIX peIIeHHH B o0macTd HH(OPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH Ha si3bike C++ B cpenme Microsoft Visual Studio.
Baagers  Pa3pa0oTka u MHTErpUpOBaHHE MPOTrPaAMMHBIX MOJYJIEH U KOMIOHEHT B €IUHBIN
POTPAMMHBIA TPOAYKT C HUCIIOJNB30BaHUEM s3bIKa TporpamMmmupoBanus C++ B
cpene Microsoft Visual Studio.
[IpoekTrpoBaHWE CTPYKTYp MHaHHBIX TP pEATU3alUU  aJTOPUTMHUECKUX U
porpaMMHBIX peeHuit B cpeae Microsoft Visual Studio.
[TpoekTrpoOBaHUE MPOrPAMMHBIX HHTEP(HEHCOB MPH pean3aliy AITOPUTMUYCCKUX
U MPOrpaMMHBIX pemieHuil B cpene Microsoft Visual Studio ¢ ncnonbs3zoBannem
KOHCTpYKUUH si3bika C++.
OIIK-2 CnocoGeH TNpUMEHSTh KOMINBIOTEPHbIE/CYNEePKOMNBIOTEPHbIE  METO/bI,
COBpeMEHHOe MNporpaMMHoe odecrneyeHue, B TOM 4YHCJIe OTe4eCTBEHHOI0
MPOMCXO0KIEHHS, ISl pelieHHs 3a/1a4 NP0 ecCHOHAILHOT eI TeJIbHOCTH

OIIK-2.2 3naem ocobeHHOCMU A3bIKO8 NPOZPAMMUPOGCAHUSA, MEOPUIO AI20PUMMOG,
yMmeem cocmaegiaims nPozPammol

3uamo 3HaTb 0a30BbI€ MOHATHS (AITOPUTM, IIEPEMEHHAs, OIIEPaToOp) U CUHTAKCHUC A3bIKa
Ymemn YMETh YUTaTh MPOCTOM KOJX M MHUCATh MPOTrPaMMbl C LUKIAMU M YCIOBUSMH IO
11a0JIOHY,

Bnaoems HaBBIKOM pabOTHI B Cpelie pa3padOTKH ISl pEIICHUS] TUTIOBBIX 3a/1a4

PL-3 Cnoco0eH NpuMeHSATH A3bIKHM porpammupoBanus C/C++ s pernenus 3aga4
B o0s1actu N
PL-3.2 Pazpadbameieaem u omaasxcueaem npukiaonvle peuienus c nemenmamu HH c

ucnoavzoeanuem azvika npozpammuposanun C/C++

3HaeT OCHOBBI CHHTaKcHCa f3blKa, OCHOBBI IOCTpoeHus cuctem HU.
[Tumer HeOOJIbIIINE MPOTPaMMBbI TSt 00paboTku JTAHHBIX.
[ToHuMaeT BO3BMOKHOCTH M OTPAHUYEHHS] BCTPOCHHBIX CHCTEM.

CootercTerie  0230BOMY __VPOBHI)  OCBOEHHMsS  KOMIIETEHIIUH MJIaHUPYEMbIM
pe3yabTaTaM O0yYEeHHUsS U KPUTEPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOIIO /3aYTEHO):
YK-1 Crnoco0eH ocymecTBJISATh NOMCK, KPUTHYECKUH AHAJIN3 U CHHTe3 HH(OpMaLnu,
NPUMEHSTh CHCTEMHBIH MOIX0/ JIsl pellleHUs MOCTABJEHHBIX 3a/1a4
YK-1.1  Ocywecmensem nouck Heo6Xo0umoil ungpopmayuu, onupasce Ha pe3yiomamol
aHaIu3a NOCMAagieHHoll 3a0auu
3HaTh CoBpeMeHHbIE TUIIOBBIE KOMITBIOTEPHBIE METOABI U COBPEMEHHOE MPOrpaMMHOE
oOecrieyeHne Ui pemieHus 3a7ad NpoecCHOHATbHON AEATENbHOCTH Ha SI3bIKE
IPOTPAMMHUPOBAHUS BRICOKOTO YPOBHSI.
YMmerb KadyecTBeHHO yCTaHOBUTH M  HCIIOJIB30BaTh COBPEMEHHOE IPOrpaMMHOE
obecrieueHue sl penieHus 3a1a49 MpoPecCHOHAIBHON e TETbHOCTH.




Baanern

YK-1.2

3HaTh

YMmeTh

Biaagernb

OIIK-2

OIIK-2.2

3namop

Ymemo

Bnaoemuw

PL-3

PL-3.2

ApPryMEHTHUPOBAaHO TMPUMEHATH METOJAbl KOMIBIOTEPHOIO MPOEKTUPOBAHUS,
pa3pabOTKU CTPYKTYpP AAHHBIX C UCIIOJIb30BAHMEM OCHOBHBIX QITOPUTMUYECKUX U
IPOrpaMMHBIX pelleHud B 00jJacTh HMHPOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHl Ha A3BbIKE BBICOKOTO YPOBHSI.

[IpoexkTupoBaHue CTPYKTYp J[aHHBIX MpPH pealu3aluHd aITOPUTMUYECKUX H
IIPOIPaMMHBIX PELIEHUH Ha COBPEMEHHOM SI3BIKE MPOrPAMMUPOBAHMS BBICOKOIO
YPOBHSI.

Buvioupaem onmumanvuwlit eapuanm pewieHus 3a0a4yu, apZyMeHmupys Cceoil
evlO0p

Co3naHue ¥ MHTETrpanus MPOrpaMMHBIX MOJYJIeH U KOMIIOHEHT, U BepU(UKAIUSL
BBIITYCKOB COBPEMEHHOT0 MPOrpaMMHOr0 MPOAYKTa C HCIOJB30BAHHUEM S3bIKa
nporpamMmupoBanus C++.

TunoBble  adropuTMUYECKUE W  MPOTPaMMHBIE  pElIeHUs, OUOIMOTEKH
NPOrpaMMHBIX MOJYJIeH, IIa0JIOHBI, KJacChl OOBEKTOB, HCIHOJIBb3yEeMbIE IPH
pa3paboTke mporpaMMHOro obecrieyeHus Ha s3bike C++.

OcCHOBHbBIE ANTOPUTMUYECKUE U IPOrPAMMHBIE PELICHHS, METOJbl U CpPEACTBA
MIPOEKTUPOBAHMSI IPOTPAMMHOT0 00ecrieueHus pa3paboTaHHOro Ha si3bike CH++.
AprymMeHTHpoBaHO pa3palaTelBaTb U HWHTEIPUPOBATH IMPOrPAMMHBIE MOJYJIU U
KOMIIOHEHTBl B €IUHBIA MPOTPAMMHBIA MTPOAYKT C HCIOIb30BAHUEM SI3bIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

ApPryMEHTHpPOBAaHO  HCMOJb30BaTh  CYIIECTBYIOIIME  QJITOPUTMUYECKHE U
[IPpOrpaMMHbIE  peuleHus] W IIa0JOHbl  MPOEKTUPOBAHUS  MPOrPAMMHOTO
obecnieuenus Ha sizbike C++.

ApryMEHTHUpOBaHO MPUMEHSATb  METOAbl U  CPEICTBA  MPOEKTHUPOBAHUS
MPOrpaMMHOTO OOecreueHus, CTPYKTYp JaHHBIX, IPOTPAMMHBIX HHTEP(EcoB ¢
HCIOJIb30BAHUEM OCHOBHBIX QJITOPUTMHUYECKUX M IPOTrPAMMHBIX DELIEHUH B
obnact MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHONOTH Ha s3pike C++ B
cpene Microsoft Visual Studio.

PazpaboTka W MHTErpupoBaHHE MPOrPAMMHBIX MOAYJIE€H U KOMIIOHEHT B
COBPEMEHHBI  MPOrpaMMHBIM  MPOAYKT €  HCIOJb30BAaHUEM  s3bIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

ApPryMEeHTHpOBaHHOE NPOEKTUPOBAHUE CTPYKTYp JAHHBIX MpU peaTu3aluu
aNrOPUTMHYECKHUX U MIPOrPaMMHBIX pellieHuit B cpene Microsoft Visual Studio.
ApryMEeHTHpOBaHHOE MPOEKTUPOBAHUE TMPOTrPAMMHBIX HUHTep(dercoB  mnpu
peanu3aiy aJrOpUTMHUYECKUX M IMPOrpaMMHBIX pemeHuil B cpene Microsoft
Visual Studio ¢ ucnosibzoBaHueM KOHCTPYKIUH si3bika C++.

Cnoco0eH MNpPUMEHATh KOMIBIOTEPHBIC/CYNEPKOMIILIOTEPHBbIC  METO/bI,
COBPEMEHHOE NPOrpaMMHOe o0ecredyeHue, B TOM YHCJIE OTEeYeCTBEHHOIO
NMPOUCXOKICHHS, /ISl pelIeHUsI 3a/1a4 NPo¢ecCHOHATBHOM 1esITeIbHOCTH

3naem ocobennocmu A3bIKOG npocpamMmupoeanus, meopur ajicopummaoes,
ymeem cocmaeiambp npozcpammbal

MPUHIUIBI MOJTyTBHOCTH ((PYHKIIMH ) U OCHOBHBIE aITOPUTMBI (TIOMCK, COPTUPOBKA)

MIPOEKTUPOBATh M PEaTU30BBIBATH IMPOTPAaMMBI C HCIIOJIb30BAHMEM MACCUBOB H
GyHKIUH 1715 peleHus TUITOBBIX 3a]1a4

TEXHOJIOTHEH CTPYKTYPHOTI'O ITPOrpaMMHPOBAHUS U 0a30BBIMH HaBBIKAMH OTJIaAKH..

Crnoco0eH npuMeHSATH A3bIKHM porpamMmmupoBanus C/C++ s pemenns 3aaa4
B o0siactu U

Paspadbamvieaem u omnaxcueaem npuxnaousle pewenus c inemenmamnu UHU c
ucnonbv3oeanuem aA3vika npozpammuposanus C/C++



3HaeT OCHOBBI CUHTaKCHCA A3bIKa, OCHOBBI TOCTPOEHHUsI COBpEMEHHbIX cucteMm M.
[Tunier mporpaMMel 17151 00pabOTKH TaHHBIX.
[ToHuMaeT BO3BMOXKHOCTH M OTPAHUYECHHS] BCTPOCHHBIX CHCTEM.

CootBercTBe HPOJABHHYTOMY VPOBHIQ OCBOCHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3yJbTaTaM O0y4CHHUS U KPUTCPUSIM UX OIICHUBAHUS (OI[CHKA: OTJMYHO /3aYTEHO):
YK-1 Cnoco0eH ocynecTBJIATH MOUCK, KPUTHYECKUI aHAJIM3 U CMHTE3 HHopMaumnu,
NPUMEHATH CUCTEMHBIH MOJXO0/ /ISl pellieHUs] MOCTABJEHHBIX 3a/1a4
YK-1.1  Ocywecmensem nouck Heodoxo0umoil unghopmayuu, OnUpascb Ha pe3yibmamnol
AHAU3a NOCMABIEHHOT 3a0a4u

3HaTh BbicOKOypOBHEBbIE KOMITBPIOTEPHBIE METOABbl M COBPEMEHHOE IPOrpaMMHOE
obecrieyeHne Ui pemieHus 3aaad NpoPecCHOHATBHON AEATENbHOCTH Ha SI3bIKE
POrPaMMHUPOBAHUS BHICOKOTO YPOBHSI.

Ymern Ha BbICOKOM ypOBHE YCTaHOBHUTbH U UCIIOJIb30BATH IPOrPAMMHOE 00OECTIEUeHUE [T

peteHus 3a1a4 npopeCCUOHATBLHON IeATEIEHOCTH.
ApPryMEHTHPOBAHO TMPUMEHSATH METOAbl KOMIIBIOTEPHOTO MPOEKTUPOBAHUSA,
pa3paboOTKU CTPYKTYpP JaHHBIX C UCIOJIb30BAaHUEM OCHOBHBIX AJITOPUTMUUYECKUX U
OpPOrpaMMHBIX pelleHud B 00jmacTh HMHQPOPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI Ha A3bIKE BHICOKOTO YPOBHSI.

Baaners [IpoekTupoBaHue  CTPYKTYp JAAaHHBIX TOpU  pealu3allid  COBPEMEHHBIX
AITOPUTMUYECKUX M TMPOTPAMMHBIX PEIICHUN Ha S3bIKE MPOrPAaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

YK-1.2  Bovioupaem onmumanvHolii 8ApUAHmM peUieHUs 3a0aiu, ApZyMeHmupys ceoil
eblO0p

3HaTh Co3anue U UHTErpanusi NpPOrpaMMHBIX MOAYJIEH W KOMIIOHEHT, U BepUpUKAIIISI
BBIITYCKOB MPOrPaMMHOT0 MTPOJIYKTa HA BBICOKOM YPOBHE C UCIIOJIb30BAHUEM SI3bIKA
nporpammupoBanus C++.

TumnoBble  alrOpUTMUYECKHE W  MPOTPAMMHBIE  pelIeHUs, OUOIMOTEeKH
IPOrpaMMHBIX MOJyJieH, MabJoHbl, KJacChl OOBEKTOB, HCIIOJIb3YEMbIE IIPH
pa3paboTKke MpOorpaMMHOro 00ecrieyeHHs Ha BBICOKOM YPOBHE Ha sizbike C++.
BricOKOypOBHEBBIE aNTOPUTMUUYECKHE U TPOTPaAMMHBIE pEIICHUs, METOIbl M
CpeZCTBa MPOEKTUPOBAHMS IPOTrPaMMHOI0 o0ecrieyeHHst pa3paboTaHHOTO Ha S3bIKE
C++.

Ymerb KauectBeHHO pa3pabaTeiBaTh M HMHTETPUPOBATh MPOTPAMMHBIE MOIYIH U
KOMIIOHEHTHl B €JWHBIA TMPOTPAMMHBIA TMPOAYKT C HCIOIH30BAHUEM SI3bIKA
nporpammupoBanusi C++ B cpeze Microsoft Visual Studio.

Hcnonp30BaTh Ha BHICOKOM YpPOBHE COBPEMEHHBIE aJITOPUTMUYECKHE U
IporpaMMHBIE  pelIeHHs ¢  [MAOIOHBI  MPOEKTUPOBAHMS  MPOTPAMMHOIO
oOecnieueHus Ha si3bike C++.

[IpuMeHATh COBpEMEHHBIE METOJbl U CPEACTBA MPOECKTHUPOBAHUS MPOTPAMMHOIO
oOecrnieyeHus, CTpyKTyp AaHHBIX, MPOTPaMMHBIX HHTEP(ENHCOB € UCTIOIb30BAHUEM
OCHOBHBIX  aNTOPUTMHYECKUX U MPOTPaMMHBIX pelieHuid B objactu
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrMi Ha s3eike C++ B cpene
Microsoft Visual Studio.

Baagers Pa3pa0oTka M MHTErpUpOBaHHME Ha BBICOKOM YpPOBHE MPOTPAaMMHBIX MOIyJeH U
KOMIIOHEHT B €IWHBIA MPOTrpaMMHBIA MPOAYKT C HCIOJb30BAHUEM S3bIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

[IpoekTupoBaHue CTPYKTYp JaHHBIX T[pU  pealM3aldd  COBPEMEHHBIX
BBICOKOTEXHOJIOTUYHBIX aJTOPUTMUUYECKUX W TMPOTPAMMHBIX PEIICHUU B Cpele
Microsoft Visual Studio.




[IpoekTrpoBaHWE BBICOKOTEXHOJIOTUYHBIX MPOTPAMMHBIX HHTEP(EHCOB TMpHU
peaM3anuyu AITOPUTMUUECKUX WU TPOTPAMMHBIX pelieHuid B cpene Microsoft
Visual Studio ¢ ucnonp3zoBanneM KOHCTPYKIHM si3bika C++.

OIIK-2 Cnoco0eH TNPUMEHATh KOMIBIOTEPHBIE/CYNIEPKOMIBIOTEPHBIE  METO/bI,

COBpeMeHHOe MporpaMMHoOe ofecriedyeHHe, B TOM YHCJIE OTe4eCTBEHHOI0
NMPOMCXOKIEHUs, JJIsl perieHus 3a71a4 NpogeccHOHATbHOM 1esITeIbHOCTH

OIIK-2.2 3naem o0cobeHHOCHU A3bIKOG NPOZPAMMUPOBAHUA, MEOPUID AJIZOPUMIMOG,
yMmeem coCmagiims nPopammol

3uamo OCHOBBI O0BEKTHO-OpUEHTHPOBaHHOTO mporpammupoBanus (OOIl) u oueHkn
CJI0KHOCTH aJIFOPUTMOB

Ymems MIPOCKTUPOBATh U PEATM30BbIBATh MHOTO(ANIOBBIC MPOEKTHI, Ucnonb3yss OOIl u
CTPYKTYpHbI JaHHBIX,

Bnaoemy metonamu 0OBEKTHO-OPUEHTHPOBAHHOIO IPOEKTHUPOBAHUS U HMHCTPYMEHTaMH
KOHTPOJISI BEpCHU

PL-3 Cnoco0eH npuMeHSATH A3bIKU NporpaMmmupoBanus C/C++ 1is pelieHus 3a1a4
B obs1actu N
PL-3.2 Pa3pabamuvieaem u omnaixcusaem npukiaonwvle peuienusn ¢ nemenmamnu UH c

ucnov3oeanuem azvika npozpammuposanusn C/C++

3HaeT Ha BLICOKOM YPOBHE OCHOBBI CHHTAKCHCA SI3bIKa, OCHOBBI IOCTPOEHUS CUCTEM
NH.

[TumeT nporpamMmel st 00pabOTKH JaHHBIX ¢ BRIOOPOM 3(p(PEKTUBHBIX CTPYKTYp
JTAHHBIX.

[TonrmaeT BO3MOXKHOCTH U OTPAaHUYEHUSI BCTPOEHHBIX CHCTEM.

TunoBbie KOHTPOJIBbHBIC 3aJaHUSI WM HHBbIE MATEPHAJIbI, HCOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIUI B Ipo1ecce 0CBOCHHUs 00pa30BaTeIbHOM NPOrpPaMMbI

TunoBbie KOHTPOIbHBIC 32JAHUSA

1. Jdana nocnenoBarenbHocTh M3 N menbix uyncen. HallTH KOIMYECTBO MONOMKHUTEIbHBIX
TPEX3HAYHBIX YNCEN, HE OKAaHUMBAIOIINXCS Ha 5.

2. Jana nocnenoBatenbHOCTh U3 N menbix uncen. Haiitu cymMmy Mozysei oTpUIaTeTbHBIX
yucen. Ecnu Takux HeT, cCOOOIUTH 00 ITOM.

3. Hana nocnenoBatensHOCTh M3 N ensix uncen. Haiitu mponsBeieHre HHIEKCOB HEYETHBIX
quCcell.

4. Jlana nocnenoBatenbHOCTh U3 N 1enbix yucen. BepHo nm, 4TO mocienoBaTeNbHOCTD
ABIIIETCS BO3PACTAIOLLEN.

5. Jlana mocnenoBarenbHOCTh U3 N 11ebix uncen. HailTu cymMMy dmcen, OKaHYMBAIOIIUXCS
Ha 5, epe]] KOTOPbIMU UJIET YETHOE YHUCIIO.

6. JlaHa mOCIIenOBaTENFHOCTD IENbIX Yhcell, okaHdnBatomascs yuciaoMm 0. Haiitn cymmy
MIOJIO’KUTENBHBIX JIBY3HAUHBIX YUCEII, 32 KOTOPBIMU UJET OKaHUMBaroueecs Ha 11 gucio.

7. JlaHa TmocCIIeIOBaTeNbHOCTh IENBIX 4YHCEN, OKaHuuBaromascs uquciaom 0. Haiitu
KOJINYECTBO TPOEK COCEAHMX DIIEMEHTOB, TJe KaxJ0e CIeAyIollee YHUCIo Ooublie
IIPEABIIYILIETO.

8. Hana mocnenoBarenbHocTh M3 N mensix yucen. Haiftu mopsiikoBble HOMepa ABYX
COCEJIHMX JIEMEHTOB, CYMMa KOTOPBIX MaKCUMaJIbHA.
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k=0
Hana nocnenoBarenbHocTh U3 N menbix yucen. Haittu npousBeeHre HHASKCOB MPOCTHIX
YHCell.
Jlana mocnenoBarenbHOCT, M3 N 1enbix ymcen. HalThm KOMMYECTBO 4YHMICEN C YETHOU
cymMmoi mudp.
Jlana mocienoBaTeIBLHOCTh IIEBIX YHCEN, OKaHuuBaromascs uucioMm 0. Haiitu
KOJIMYECTBO YHCEJI, B 3aIMMCH KOTOPBIX HET HYJICH.
Jlana mocnenoBaTeIBLHOCTh IEBIX YHCEN, OKaHuuBaromasics uucioMm 0. Haiitu
MIPOU3BEJICHUE YHMCEJI, B 3allUCU KOTOPBIX KOJMYECTBO €AWHHUII U JBOCK HEYETHO, a JI0
TAKUX YUCEN CIEAYET OTPULIATEIIBHOE YHCIIO.
Jan MaccuB 1enbix uyucesn. HaWTH KOJIMYECTBO MOJIOKUTEIbHBIX DJIEMEHTOB,
PaCIOIOKEHHBIX Ha MO3UIIMIX HE KPATHBIX 3.
Jan wMaccuB wnenbix uucen. HaillTu cymMMmy »31€MEHTOB, Y KOTOPBIX NOCIEIHSAS H
MPETOCISAHSS IIUPPHI PABHBI.
Jlan mMaccuB LeNbIX yucel. 3aMEHUTh OTPHULATENIbHBIE 3JEMEHThl Ha CYMMY HHIEKCOB
JIBY3HAYHBIX 3JIEMEHTOB MACCHUBA.
Jlan MaccuB 1enbpix yucen. HallTu KoJIMYeCTBO Map COCEAHUX DJIEMEHTOB, TJI€ INEPBbIN
9JIEMEHT BBOE OOJIBIIIE BTOPOTO.
Jlan maccuB Lenbix yucen. BepHo iu, 4To MaccuB sIBJIAETCS 3HAKOUYEPETYIOLIUMCS.
Jlan MaccuB 1enbIX yucesn. BepHO 1y, 4TO MacCuB SBISIETCS CAMMETPUYHBIM.
Jan maccuB nenbix yucen. Halltu cymMMy HENpPOCTBIX 3JIEMEHTOB, PACIOJIOKEHHBIX HA
MPOCTHIX MO3ULIUSX.
Jlan maccuB uenbix umcen. Haltu nmpousBeAeHUE DJIEMEHTOB, B 3allMCU KOTOPBIX HET
HYJIEH.
Jlan maccuB LENBIX 4YMCeNl. 3aMEHUTh HAa MAKCHUMAaJIbHBIA AJIEMEHT BCE 3JIEMEHTHI, Y
KOTOPBIX YHUCIIO YETHBIX JIETUTENICH OOJIbIIIE TBYX.
JlaH MaccuB IENbIX YUCeNl. YBEIMYUTh BCE DIIEMEHTHI, B 3aITUCH KOTOPBIX TOJIBKO ITHU(PHI
«2», «3» 1 «5» Ha KOJTUYECTBO COBEPIICHHBIX IJIEMEHTOB MACCHBA.
Jlan mMaccuB 1ienbIx yucen. Hailtu cymmy 211eMeHTOB, SBISIOIIUXCS yuciaMu OuboHauun
Y PACIIOJI0KEHHBIX Ha YETHBIX MO3UIUSX.
Jan MaccuB 1enbIX 4Mcell. 3aMEHUTh Ka)Ibli HECOBEPILIEHHBIM 3JIEMEHT MacCHBa Ha
KOJIMYECTBO €0 HEUETHBIX IU(P.
Jana kBagpaTHas Marpuua Uenbix uucen. Halltu cymmy Mopayned OTpULIATENbHBIX
AJIEMEHTOB, PACIOJIOKEHHBIX HUKE IJTaBHOW IMArOHAaJIH.
Jana kBagpaTHas MaTpula eybix yucen. HailTu konudyecTBo Aensmuxcs Ha 3 3JIeMEHTOB,
PacIoJIOKEHHBIX Ha TTOOOYHOM THaroHAIIH.
Jlana kBazmpaTHas MaTpulla IenbIX uucen. HailTm HamMmeHbIIUN >IeMEHT MOoOO0YHOMN
JHaroHau.
Jana kBagpaTHas MaTpulla UEIbIX YHUCEN. 3aMEHUTh DJJIEMEHTHI, JEeXKalllue BBIIIE
MOOOYHOM TMaroHaJIM Ha KOJUYECTBO MOJOKHUTEIBHBIX 3JIEMEHTOB TJIABHOW JTUArOHAJIH.
Jlana kBagpaTHasi MaTpUIlA LETBIX YHUCE. YBEJIMYNUTh HEYETHBIC DJIEMEHTHI TTOOOYHON
JINAaroHajJy Ha CYMMY MHJIEKCOB JIEMEHTOB, JIEKAIIUX HUKE TJIABHOM JUaroHau.
[lana kBaapaTHas MaTpula LedbIX 4ucen. HalTh cyMMy HENpOCTBIX 3JIEMEHTOB,
PacToI0KEHHBIX HIKE TOOOYHOM TUaroHam.
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. laHa kBagpaTHas MaTpula LENbIX 4yucesl. HalTh KOJMMYECTBO 3JIEMEHTOB, MMEIOLIUX
YETHYIO CyMMY TGP U PACTIONOKESHHBIX HIKE TJIABOW JUaroHalIH.
Jlana xBaapaTHas MaTpula LEIbIX YHCEN. 3aMEHUTb HYJEM DJIIEMEHThl IJIABHOMN
JIMaroHaIH, Y KOTOPbIX OOJbIIe JBYX HEYETHBIX AeIUTeNs (MCKItoYas 1 1 caMo 9ucio).
Jana xBaapaTHas Marpuila IeNbIX uuced. HailTu HamOOJBIIMK 3JEMEHT TJIaBHOU
JIaroHaJIH, B 3aIIMCH KOTOPOTO €CTh HUMPBI «2» U «3».
Jlana HexBaapaTHas MaTpuna nenbix uucend. CdhopMupoBaTh OJHOMEPHBIM MAacCUB,
3JIEMEHT KOTOPOTO paBEH CyMMeE MOJyJIel OTPULATEIbHBIX JIEMEHTOB Ka)KI0M CTPOKH.
Jlana nekBanpatHas maTpuua neibix yucel. ChopMupoBaTh OJHOMEPHBIA JIOTUYECKUIN
MACCHUB, JIEMEHT KOTOPOIr'O paBeH rue, eciam B CTPOKE HET MOJOKHUTEIIbHBIX 3JIEMEHTOB.
Wuaue pasen false.
Jlana HekBapaTHas MaTpuLa LeiblX yucel. [loMeHsaTh MecTaMu IEPBYIO CTPOKY U CTPOKY
C MaKCHMaJIbHBbIM 3JIEMEHTOM.
Jlana HekBajgpaTHas MaTpULa HENbIX yncen. [IoMeHaTs MecTaMu cTon0er ¢ HanOOIbIIeH
CYMMOM 3JIEMEHTOB U MOCIEAHUM cToIOeI.
Yaanute U3 MaTpUlbl BCe CTPOKHM coxaepkamme unciaa Pubonavun. ChopmupoBaTh
HOBYIO MaTpHLy.
Onucarp crpykrypy ¢ umenem ORDER, coxaepxaiiyio cienyromiye Iojisi: pacueTHBIN
CUeT MJIATEeNbIIMKA; PACYUETHBIN CUET MOJIy4aTes; nepeuncisemMas cymma B pyo. BeiBecTu
UHPOPMALIMIO O TUIATeXkKaX, CyMMa KOTOPbIX HE MaKCHUMallbHa, a PAacyETHBIA cYeT
TUIaTeNbIIMKA U MOJIy4aTeNsl CoAepkKaT BMecTe He Ooee MsATH HyJeil.
Onucare ctpykrypy ¢ umenem PLANE, conepsxkainyto criemyroniye mossi: Ha3BaHUE
MyHKTa Ha3HAYeHUs perica; HoMep pelica; Bpems B myTu. BeiBecTu undopmaiuio o peiicax,
BpEMs B IyTH, Y KOTOPBIX OOJIBIIIE CPETHEr0 HA OJMH Yac, a B HOMepe peiica HeT 1udp
OJIUH U TPH.
Onucats cTpykTypy ¢ umeHeMm PRICE, copepikalityto cienyromiye nojis: Ha3BaHue TOBapa;
THUII TOBap; CTOMMOCTh TOBapa B py0. BriBecTu nHdopmaiuio o ToBapax, eHa KOTOPBIX
oTIM4aercs ot cpenHelt 6osee yem Ha 100 pyOiielt, a B Ha3BaHUM POBHO TPU OYKBBI «ay.
Beluucinuth cyMMy KBaApaToB MPOCTHIX YKCET, JieKauux B uHTepBasie [M, N].
Onpenenuts QPyHKINIO HAXOXKACHUS PACCTOSHUS MEXly ToukaMu. Bo MHOXecTBe Touek
Ha IJIOCKOCTH HAUTH CYMMY PAacCTOSIHUEM MEKy HUMHU.
Haittu: y=(min(a, b)+min(b, c))/min(a, c).
Jan maccuB uensix uucen. Eciu B mMaccuBe HET MPOCTBIX AJIEMEHTOB, TO KaXIbli
MOJIO’KUTEIBHBIN 3JIEMEHT MpeoOpa3zoBaTh MO MPABUITY: 3aMIUCATh B 0OPATHOM CJI€I0BaHUHU
udp, uckIoyas Hyau. B pyHKIuu nepenaBath mapaMeTp 1o CChUIKE.
Jlan MaccuB 1enbix uncen. Eciyu B MaccuBe Bce 371IeMEHTHI MOJIOKUTENbHBIE U HE MEHEe
YeM JBy3HAYHBIE, TO KaXKIBI AJIIEMEHT MpeoOpa3oBaTh MO MPaBUIY: TOMEHATh MECTaMH
nBe nocneanue nudpsl. B GyHkImu nepegaBaTh mapaMeTp MO CChUIKE. 3aTEM HAWTH B
MaccrBe HauOOJBIINI 3JIEMEHT.
Jlana matpuna. Bce monoxutenbHble 3J€MEHTHI MPeoO0pa3oBaTh MO IMpaBHILy: YETHBIE
upsl 3aMEeHUTh Ha 1, a HeueTHbIe YBeNU4HTh Ha 1, mudpy 9 3amenuts 0. B QyHkmm
nepeaaBaTh MapaMeTp Mo CChUIKE. 3aTeM HAaWTH HOMEDP CTPOKH C HAMOOJIBIIIUM JJIEMEHTOM.
VY ucnonnurens Kanbkynsitop ABE€ KOMaH/bl, KOTOPBIM ITPUCBOEHBI HOMEpA!

1) mpubass 1

2) yMHOXb Ha 3

CKOJIBKO €CTh TPOTpaMM, KOTOPhIE YHCII0 2 Tpeodpa3yroT B uncio 287

52

. Y ucnonaurenst KanbkynsTop Tpu KOMaH bl KOTOPBIM IPUCBOEHBI HOMEpa:
1) mpubass 1
2) yMHOXb Ha 2
3) yMHOXb Ha 4

CKOJIBKO €CcTh IIporpamMm, KoTopble yncio 1 mpeodpasyrot B uncio 177
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. Hano uucno. Halitu kommyecTBO mudp.
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. lano uucno. HaliTu cymMmmMy HEUeTHBIX A (D.

Bepho 11, uTo B yucie Bce UG phl 4eTHBIE?

Bepno 51, yTo B yucie Het 2 u 57

Jan MaccuB LENBIX YHUCEN. YBEJIWYUTH JIBY3HAUHBIC DJIEMEHTHI HAa 3HAYEHUE CYMMBI
YeTHBIX 3JIeMeHTOB. OQOpMUTH peKypcUBHYIO (GYHKIUIO (CymMMa) M PEKYPCHUBHYIO
nporenypy (yBennuenue). Hanuume oCHOBHOW IpOrpaMMBbl 00513aTENbHO.

Jano nBa maccuBa. Eciam oHm o06a ymopsiiodeHbl 1o Bo3pacTaHuio (PpyHKuus), TO
YBEJIUYUTh YETHBIE DJIEMEHTHI MEPBOrO MAaCCHBAa M HEUYETHBIE 3JIEMEHTHI JIPYroro, Ha
cpenHee apu(pMeTHYecKoe COOTBETCTBYIOIIETO MacCHBA.

Jano nBa maccuBa. HaifTu cyMMy MakCHUMaJIbHBIX JIEMEHTOB JIByX MacCUBOB ((YHKIIHSA).
Jano nBa maccua. Ecniu oHu 00a ynopsiiodueHsl 0 BO3PAaCTaHUIO, TO 3aMEHUTH B ATHX
MacCUBaX OTPUIIATEIIbHBIE JIEMEHTBI UX MOYJISIMHU.

Jan nguHamuueckuid maccuB. Ecnum MaccuB He CHMMETPUYEH, TO 3aMEHUTH YETHBIC
AJIEMEHTHl 3HAYEHUEM HUX KBaJpara, a HEUETHBIE 3JIEMEHTHI, HE COAEpXKalllie B CBOEH
3anucu U@ psl CeMb, 3HAUEHUEM 33JJaHHOTO AJIEMEHTA X.

. Jlan nuHaMU4eCcKuii MaccuB. 3aMEHUTD BCE MPOCTHIC AIIEMEHThI 3HAUCHHEM MX MHJIEKCa.

. C momomuisto 6ubanoreku FastAl oOyuurte Moenb npeacka3biBaTh BEC 110 BO3PACTY.

TunoBble JJadopaTopHbIe padOThHI

Jlabopamopuas paboma 1: "Ocnoevl npoepammuposanus na C++"

Hanucath nporpamMmy, BRIYUCISIONIYIO apr(pMETHUECKUE BBIPAKCHUS C Pa3HBIMH TUIIAMHU
JAHHBIX.

Hcnonp3oBaTse cin/cout 11 BBOIA/BEIBOIA.

[TponeMoHCTpHPOBATH SIBHOE U HESIBHOE MTPEOOPA30BAHNUE TUTIOB.

Jlabopamopnas paboma 2: "Ycnoenvie onepamopul u yuxiol"
Peanm3oBaTh nporpammy, MpOBEPSIIOIIYIO YUCIIO HA TIPOCTOTY.
Hanucatp kanbKynaTop ¢ UCroiab30BaHUEM switch-Case.
BriBecTH Ta0nHIly YMHOKEHHS C TTIOMOIIIBIO BIOKEHHBIX IIUKIIOB.

Jlabopamopnas paboma 3: "®yuxyuu u pexypcus"

Hanucatp ¢pyHkmuto Beruucienus pakropuana (UTEPATUBHO U PEKYPCUBHO).
PeanmuzoBars pynkuuto noucka HOJI (anroputm EBknmna).

Co3aate porpamMMy, TeHepHUpyoIyto yrcia PudoHayyn.

Jlabopamopnas paboma 4: "Paboma c ykazamensamu u ccolikamu'”

[ToMeHATH 3HaUCHMSI IBYX NTEPEMEHHBIX Uepe3 yKa3aTelIu U CChUIKH.

Hanmcares QyHKIMIO, BO3BpAlalOIIyl0 MHUHUMAJIbHBIA W MaKCHUMAJIBHBIA DIIEMEHTHI
MaccHBa 4yepe3 yKa3aTelu.

PeanuzoBaTh 1uHaMUYeCcKUil MacCHB C Py4YHBIM YIIpaBiIeHHEM MaMsAThI0 (new, delete).

Jlabopamopnas paboma 5: "Ymnvle ykazamenu u nepedaua napamempos"

CoznaTh Ki1acce, UCHOMB3YIONINH unique ptr IS yIpaBJICHUS PECYPCOM.

Hamucats QyHKIHIO, MPUHUMAIOIIYIO ITApaMETPhI 10 3HAYEHUI0, CCHUTKE M YKA3aTelto.
CpaBHUTH MPOU3BOAUTEIHLHOCTD Pa3HBIX CIIOCOOOB Nepeaun JaHHbBIX.

Jlabopamopnas paboma 6: "O0HomepHble u 08yMepHble Maccugbl”
PeanuzoBars QpyHkumu i paboThl ¢ MaTpULaMH (CI0KEHUE, YMHOKEHHE).
Hamncatp nporpammy, TpaHCIIOHUPYIOIIYO MaTpPHUILY.

OTcopTHPOBaTh MACCUB METOJIOM ITy3bIPbKA.

Jlabopamopnas paboma 7: "Cmpoku u STL-xoumetinepor"



Harnucats mporpamMMy, OACYUTHIBAIOIIYIO KOJIMYECTBO CIIOB B CTPOKE.
Hcnonb3oBarts std::vector 1 XxpaHeHU U 00paObOTKH TaHHBIX.
Peann3oBaTh MOMCK MOJCTPOKH B CTPOKE.

Jlabopamopnas paboma 8: "Obpabomra cmpykmyp"

Coznars crpykrypy "Crynent" (OUO, rpynna, OueHKH).
3anucath MaCCUB CTPYKTYP C KJIaBHATypbl B MaCCHB.
Peann3oBaTh mouCK CTyIeHTa 1O ()aMUJIMHA B MACCUBE CTPYKTYP.

Jlabopamopnas paboma 9: "Beedenue ¢ UU c nomowwio npocmoii oubruomexu na C++"

Hcnonb3zoBanne Oubmmorexkn FastAl (ympoménnsiii umaTepdeiic mas CH++) s
peLIeHHs 3a1a9u KIacCu(UKAIIH.

3HaAKOMCTBO C BBI30BOM TOTOBON WMM-OMOMMOTEKM M BBINIOJHHUTH MPOCTEHIIEE
IpeJcKa3aHue.

1. Teoperuueckas 4yactb

HckyccrBennslit naTeuekT (M) — 3T0 anropuT™Mel, KOTOphIE MOTYT 00ydaThCst Ha
JTAHHBIX U JIeNaTh MpeIcKa3aHusl.

bubmuoreka FastAl — ynpoménnslii uHCTpyMeHT 1uist padboTsl ¢ MU (ananor scikit-
learn, Ho ms C++).

Co3manuM MaccuB TaHHBIX (POCT — BEC YEJIOBEKA).

OO0yuuM MOJIeNb MPeICKa3bIBaTh BEC MO POCTY.

Crnenaem npenckasaHue Jjis HOBOI'O 3HAUEHMUS.

2. IlpakTryeckast 4acTh

[Iar 1: IToaroroBka JaHHBIX

Cozpmanum 1Ba MaccuBa:

height — poct (B cm).

weight — Bec (B Kr).

Ilar 2: [Togknrouenne oudnuorexku FastAl

VYcranoBka:

Ckauaiite FastAl nns C++ (Tonbko 3arooBoYHbIe (Haiiibl).

Tunosoi BApHAHT KOJJIOKBHYMa
TeopeTnueckas 4acThb
Bompoc 1:
UYro takoe ymHble ykazaTenu (unique ptr, shared ptr)? B uem ux npenmyiiectso nepea
OOBIYHBIMU YKa3aTeIsIMu?
Bompoc 2:
OOBsicHUTE pa3HUILY MEXY CTATUYECKUM U IMHAMHYECKUM BbIIEJICHUEM MaMATH.

[IpakTryeckas 4acTb

3anaya 1:

Hanummre GyHKIMIO, KOTOpas COPTUPYET MacCUB METO/I0M ITy3bIpbKa.

3anayva 2:

Cosnaiite ctpykrypy FileHandler nnst urenust u 3anucu uaeHTUPUKATOPOB (HailiioB, X
MyTH, 00beMa 1 JaThI CO3/IaHUSI.

Tunosble 3aJaHus 11l CAMOCTOSATEIbHOH PadoThI
1. BBI‘-II/ICJ'II/ITI) " BBIBCCTHU HaA 3KpaH 3HAYCHHUC.
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2. a) Haiitu cymMy 271€MEHTOB MacCHBa, COACPIKALINX HEUETHOE KOJTMUYECTBO U (PHI NATh.
0) Haiitu npousBeeHne 3I€MEHTOB MacCHBa, PACIOI0KEHHBIX MEXK/Ty MAaKCUMAaIbHBIM H
MUHUMAaJIbHBIM 3JIEMEHTaMH.

3. JlaHbl ABE LIEIOYHMCIICHHBIC KBaIpaTHBIC MaTPHUIIBI Iopsiika N. Haiitu nocienoBarenbHOCTS
U3 HyJiei ¥ euHHUIL Dy, . .., by Takyro uto bi=1, xorna i-e cTono1LbI IepBOi U BTOPOH MaTPHII
COJ/IepKaT BMECTe HE MEHEe JByX HEHYJICBBIX 2JIEMEHTOB U Di=0 B IPOTHBHOM ciiy4ae.

4. Jlan maccuB LeTbIX yncel. Ecim B MaccHBe HET YETHBIX OTPHUIIATENIBHBIX 3JIEMEHTOB, TO
Ka)KJIbII TIOJIOXKUTEIBHBINA 3JIEMEHT ITPeo0pa3oBaTh 10 MPaBIILY: YAAINTH U3 SJIEMEHTA BCE
yeTHbIe UQpEL. B pyHKINN nepenaBaTh mapaMeTp Mo CChUIKE.

3ayeTHO-3K3aMeHANIMOHHbIE MAaTepPHAJIbI VI  TNPOMEKYTOUHON  aTTeCTANMH
(3K3amMeH/3a4eT)

3amanusa Ha 3a4eT

Bapuanm 1

Teopernueckas yacTb

Bormpoc 1:

B dyem pasHuma wmexnay ykazarenem U ccbuikod B C++?  IlpuBenute mnpumepsl
WCIIOJIb30BaHUS KAXKIOTO.

Bomnpoc 2:

Uto Takoe koHCTpyKkTOp KomupoBaHusi? Korma oH BbI3bIBaeTCsi? MOXXHO JIM 3allpeTUTh
KOMUPOBaHUE 00BEKTa?

[TpakTHyeckas 4acTh

3amaua 1:

Hanummre QyHkuuioo, KoTopas NpUHUMAET MAcCUB YMCENT M BO3BpAlllaeT yKas3aTelb Ha
MAaKCHUMAaJIbHBIN AJIEMEHT.

3agaua 2:

Cozpmaiite cTpyktypy Student ¢ momsiMmu name (ctpoka) u grades (MacCHB OIICHOK).
Peanusyiite pynkiuto averageGrade(), BRIYUCISIONINIA CpeTHUN OaI.

Bapuanm 2

TeopeTnueckas 4acTh

Bompoc 1:

Uro Takoe auHamuueckas namsaTh B C++? Kak mpaBuiIbHO BBIIENSTH U OCBOOOXKIAThH
NaMsATh?

Bormpoc 2:

OOBscHUTE TPUHIMI PabOThl BUPTYAJIbHBIX (PYHKIMHI. 3a4eM HY>KHBI U B KaKHX CIIydasx
MIPUMEHSIOTCS?

IIpakTrHueckas 4yacTb

3agaua 1:

Hanummure nporpamMmmy, KoTopas peBepcupyeT cTpoky (6e3 ucnoapzoBanust STL).

3amauva 2:

Co3zpmaiite mabioHHYI0 (DYHKITUIO Swap, KOTOpas MEHSIET MECTaMH JBa 3HAUYCHUS J000TO
THUIIA.

Bapuanm 3
TeopeTnyeckas 4acTh



Bomnpoc 1:

Kakue ectb criocoObl nepeaun napameTpoB B pyHKIuu? B uem pasHuiia Mex1y nepeiadeit
10 3HAYEHUIO, CChUIKE U yKa3aTeno?

Bormpoc 2:

Kak 06pabaTpiBatOTCSI MHOTOMEPHBIE MAaCCHUBBI?

[TpakTryeckas 4acTh

3anaya 1:

Hanummre ¢yHKIuI0, KOTOpasi MpoBEPSET, SBISETCS JTU CTPOKA HATUHIPOMOM.
3anaya 2:

Peanusyiite cTpykTypy Matrix ¢ onepamnueil yMHOKEHUS MaTPHIL.

Bapuanm 4

TeopeTnueckas 4acTh

Bomnpoc 1:

Uro Takoe neperpyska onepatopos? [IpuBeaure npumep neperpy3ku oneparopa +.
Bomnpoc 2:

Uem oTnnyaroTcs JOKaJbHbIE U II100aJbHbIE IEpeMEHHbBIC?

IIpakTHueckas 4acTb

3agaua 1:

Hanummure QyHKIMi0, KOTOpask CAUTAET KOJUISCTBO CIIOB B CTPOKE.
3agaua 2:

Brruucnaure Mmeanany MaccuBa 1eJIbIX YHUCETT.

BOl'[pOCbI AJIA MOATOTOBKHU K 3K3aMEHY

1. Otmmuusa C++ ot C. OcHoBHbIE 0cobeHHOCTH CH+.

2. Twuns! nanusix B C++. Pasmeps Tumos (int, float, double, char).

3. OO6nacTb BUIUMOCTH NEepeMEHHbIX. JIoKallbHBIE U IT100aTbHbIE IEPEMEHHBIE.

4. Omnepatopsl BBOJIa/BbIBO/a (cin, cout). @opMarupoBaHHbIil BeIBOJ (printf, cout ¢
MaHUITYJIATOPAMH).

5. ITlpeoOpa3oBaHue TUIIOB: ABHOE (Static cast) U HEsIBHOE.

6. VYcnosubie oneparopstl: if-else, switch-case.

7. Huxasr: for, while, do-while. OnepaTops! break, continue.

8. ®yHKuuu: o0bABIEHHE, ONIPEeNICHHE, Iepeiada apaMeTpoB.

9. Pekypcusnbie pynkuuu. [Ipumepst (paxropuan, uncia GuboHayun).

10. IMeperpy3ka ¢pynkuuii. [IpaBuia neperpysku.

11. Vxazarenu: o0bsBICHUE, pa3bIMEHOBAaHHE, apu(PMETHKA yKa3aTEIEH.

12. Ccebuiku B C++. OTanuune cChlIOK OT yKazaTelnel.

13. lunamudeckoe BeIJIeICHHE TaMsATH (new, delete). YTeuku mamsTa.

14. Ymubie ykazatenu (unique_ptr, shared_ptr). 3auem HyxHBI?

15. Ilepenauya mapameTpoB B (PyHKIUU: IO 3HAYEHUIO, YKa3aTelt0, CChIIIKE.

16. CraTnueckue U JMHaAMUYECKUE MACCUBBL. MHUIIMann3anus.

17. IsymepHbie MaccuBbl (MaTpuilbl). PaboTa ¢ BIOXKEHHBIMU IIUKIAMH.

18. Ctpoxu B C (char[]) u C++ (std::string). OCHOBHBIE OTIepaIiy.

19. AnropuT™BI paboThI ¢ MacCUBaMU (TIOMCK, COPTUPOBKA, PeBepc).

20. Ctpykrypsl (struct) B C++. OTinume oT KJIaccoB.

21. TToxgxiroueHne 1 UCIIONb30BaHMe OnomoTexku FastAl



Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
YK-1.1; YK-1.2; OIIK-2.2; PL-3.2

4.2 MeToanuyecKkue MaTepuaJbl, onpeaeasiomye Npoueaypbl OueHUBAHUS 3HAHMI,
YMeHHIi, HABBIKOB W (MJIHM) ONBITA [AeATEJbHOCTH, XaPAKTEPU3YKOIIUX ITANbI
(popMupoBaHus KOMIETEHIIM A

MeTtoauyeckue peKOMEHIANMH, ONpeesiiolHe TNPoueaypbl  OIEeHHBAHUS
BBINOJTHEHHUS] KOHTPOJIbHBIX 32/IaHUI:
3a/laHne CUUTACTCS BBITOJIHCHHBIM IPH BBIMOJHEHUHN CIICIYIOIIUX YCIOBHIA:
— MpenoCTaBiieH UCXOAHBIN KoJ HA C++;
— TIPOJEMOHCTPHUPOBaH paboToCIocoOHOCTh mpuiiokeHus B cpene Microsoft Visual
Studio;
— CTYJICHT MOHUMAET MCXOHBIA KOJ U OTBEYAET HA BOMPOCHI [0 €r0 OpraHU3aIlHH.

MeTtonnyeckue peKOMEHJAMH, ONpejeJsiiolNMe  NPOUeAYPbl  OLEHHMBAHMA
CaMOCTOSITeIbHOM pPadoThI:

OneHuBaHuE pe3yJIbTaTOB CaMOCTOSATENILHOW paOOThl OCHOBBIBA€TCS Ha KadyecTBe
BBITIOJITHCHHA CTYACHTOM HMHAWBUAYAJIBHOI'O 3aJaHUs. KOI[ MIPHUIIOKCHUSA PCAIM3YETCA B CPCAC
Microsoft Visual Studio, na si3pike C++.

Kpurtepuu onenku:

OLICHKA «HEeYJAO0BJIEeTBOPUTEJBHO»: KOJ IIPOrPaMMbl HE 3aIlyCKaeTCsl B KOMIMIISATOPE;

OlleHKA «YyIOBJETBOPUTEJIbHO»: IporpaMma paboTaeT, HO peaJu3yeT 4acThb
HEeo0Xx01uMoro (yHKIIMOHAJIA UM paboTaeT Ha HEKOTOPBIX Ha0Opax JaHHbBIX;

OlIeHKA «XOPOLIO»: IIPEJCTaBI€HAa CTPYKTypa IpOrpaMMbl U €€ KOMIIOHEHTOB,
nporpaMMa pa®oTaeT NMPaKTUYECKH Ha BCeX HabOpax MAaHHBIX, 32 UCKIIOYEHUEM HEKOTOPBIX
YaCTHBIX CIIy4YacB, pCajIn30BaH BECh q)YHKHI/IOHaJ'[ 3a1aHuA,

OLICHKA «OTJHMYHO»: TPEJACTaBI€HA CTPYKTypa HPWIOKEHUS U €€ KOMIIOHEHTOB,
nporpamma paboTaeT Ha BceX Habopax NaHHBIX, BKJIIOYas YacTHBIE clydan U (PyHKIIMOHAI
3aJ]aHMsl PeaIM30BaH MOJTHOCTBIO.

MeToanyeckue peKOMeHAalUH, ONPeae/dIolue NPpoueaypbl OLICHUBAHUSA Ha 3a4eTe:

[Ipouenypa npoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKyILIEM KOHTPOJIE ¥ MPOMEXYTOUHOM arTectaruu odydatouiuxcss PI'BOY BO «Kyo6I'V».

Htorosoii ¢opmoil KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOy4aromuxcs Mo
JTUCLUIUIMHE SBISETCA 3a4eT U 9k3aMeH. CTyneHThl 003aHbl OJYYUTh 3a4€T B COOTBETCTBHH C
pacnucaHveM U yu4eOHbIM IUIaHOM

DOC npomMeKyTOYHOW aTTECTalMM COCTOUT W3 BONPOCOB KOJUIOKBUYMA, KOHTPOJIBHBIX
3a/laHui ¥ 33JaHUH U1 CAMOCTOSITENIbHOM paboThI.

3ayer MO JUCHUMIUIMHE MpecieqyeT Lelb OIEHUTh padoTy CTyAeHTa, MOIy4YeHue
TEOPETHYECKUX M IMPAKTHUYECKHX 3HAHWW, MX MPOYHOCTh, PAa3BUTHE TBOPYECKOTO MBIILUICHHUS,
nproOpeTeHne HaBBIKOB CAMOCTOSATEIbHOM pabOoThl, yMEHUE IPUMEHSTh OTYUYeHHbIE 3HAHUS IS
pELIeHUs TPAKTUYECKUX 3a]1a4.

Pesynbrar ciauum 3adera 3aHOCUTBCS MIPENIOJABATENIEM B DK3aMEHALMOHHYIO BEIOMOCTb U
3aYETHYIO KHUXKKY.

OneHuBaHUE ypOBHSA OCBOEHHUS AMCLMILIMHBI OCHOBBIBAETCSI HAa KAayECTBE BBIIOJIHEHUS
CTYJICHTOM KOHTPOJIbHBIX 3aJ[aHUH U 33JIaHUN JIsl CAMOCTOSITEITLHOM pabOTHI.

Kpurepun onenkmn:

OLICHKA «He3a4eT» BBICTABJISICTCH B CJ1y4Yae BHINOJIHEHHUS OHOI0 U3 YCJIOBHUH:

— camocTosITeNbHasi paboTa OIlEeHEHA Ha «HEYAOBIETBOPUTEIHLHOY;

— Ha KOJUTOKBHUyMe ToirydeHo MeHee 50% BEpHBIX OTBETOB,



— BbINOJIHEHO MeHee 60% TUIOBBIX KOHTPOJIBHBIX 33aHUH.

OIleHKA «3a4eT» B cJIyuae BbINOJHEHHUs YCIOBHI:

— caMoCTOsTeNIbHas paboTa OlICHEHA HE HIDKE YeM Ha «YOBJICTBOPUTEILHOY,
— Ha KOJUIOKBUYME ToiryueHo 0oiiee 50% BepHBIX OTBETOB

— BBINOJIHEHO HE MeHee 60% TUIOBBIX KOHTPOJIBHBIX 3aJJaHUM.

MeTtoauyeckue peKOMeHJAlUM, OMNpelesiioliHe NPoUeAYPbl OLEHMBAHUS HA
IK3aMeHe:

[Ipouenypa nmpoMexKyTOUHON aTTecTaly MPOXOJUT B cooTBeTCTBUU C llonmoxkeHuem o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH arrectanuu ooyyatonmxcs @PI'BOY BO «Kyo6I'Vy.

HtoroBoii ¢opmoit KOHTpOdS cHOPMUPOBAHHOCTU KOMIIETEHIUN Yy OOYyYaromuxcs IO
JUCLUIUIMHE SIBIIAETCS 3a4eT M 3Kk3aMeH. CTyAeHTHl JOIMYCKAalTCA K Claye dK3aMeHa, TOJBKO
nociie mojydyeHus 3auera no aucuuruinae. CTyZeHThl 00s3aHbl CAaTh 9K3aMeH B COOTBETCTBUU C
pacrucanveM 1 y4eOHbIM IIJIaHOM

®OC npoMexyTOYHOM arTecTallud COCTOMT M3 BONPOCOB K 3K3aMEHy, 3aJad 110
JTUCLUIIIMHE U PE3YJIbTATOB TEKYIIEr0 KOHTPOJIS.

DK3aMeH M0 AUCLUHUILIIMHE IPecielyeT 1ellb OLEHUTh paboTy CTyI€HTA 3a KypcC, TOTy4eHHE
TEOPETHUECKUX 3HAHUM, MX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIUICHUS, MPUOOpETEHUE
HABBIKOB CaMOCTOSITEIbHON padOThl, YMEHUE MPUMEHSATH MOJTYYCHHbIC 3HAHWS JUIS PELICHUS
MPaKTUYECKHX 3a]1a4.

dopma npoBeIeHUs FK3aMeHa: YCTHO.

DK3aMeHaTOpy NPEeJOCTaBISETCs MIPaBo 3aaBaTh CTYAEHTAM JIOIOJHUTEIbHbBIE BOIPOCHI
0 Bcel yueOHOU mporpaMMe AUCIUILITUHBIL.

Pe3ynbTat craum sk3aMeHa 3aHOCUTHCS MIPENOoJaBaTeNIeM B SK3aMEHALIMOHHYO0 BEIOMOCTh
U 324ETHYIO KHIDKKY.

OueHuBaHue YPOBHSI OCBOCHHS JMCIUIUIMHBI OCHOBBIBACTCS HA KA4E€CTBE BBIMOJHEHUS
CTYJIEHTOM 3a/IaHMI TEKYIIEro KOHTPOJISI M1 OTBETOB HA BOIIPOCHI HK3aMEHa.

Kpurtepun onenku:

OLICHKA «HEYJ0BJIETBOPHUTEJbHO» BBICTABJISACTCH B CIy4yae BbINOJHEHHS OJHOIO M3
YCJIOBHIA:

— HEMOHMMAaHHME CYIIHOCTH W3JIaraéMbIX BOIIPOCOB, TI'pyOble OIIMOKH B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA IONOJIHUTENIbHbBIE BOIPOCHI;

— caMmocCTosITeNbHasl padoTa OI[EHEHA Ha «HEYAOBIECTBOPUTEILHOY;

— cpenHuit 6ayu1 OTBETOB HA KOHTPOIIBHBIE BOIIPOCHI MEHbIIIE 3,2;

— BbINOJIHEHO MeHee 50% KOHTPOJIbHBIX 3aJaHuM.

OlIEHKA «Y/J0BJIETBOPUTEIbHO» B CJIy4yae BbINOJHEHUA YCJIOBHIA:

— YaCTUYHO OTBETUJI Ha J[BAa BOMpPOCA OWJIETA WJIU IOCTATOYHO MOJIHO OTBETUII XOTS ObI
Ha OJIUH BOIIPOC;

— camocCTosITeNbHas padoTa OI[eHeHA He HMKE YeM Ha «YJIOBIIETBOPUTEIHHOY;

— cpemHuil 6aju1 OTBETOB HA KOHTPOJBHBIE BOIIPOCHI HE MEHBIIIE 3,6;

— BBIMOJHEHO He MeHee 60% KOHTPOIBHBIX 3aJaHUN.

OLICHKA «XOPOLIO» B CJIy4ae BbINOJHEHUS YCIOBHIA:

— JIOCTATOYHO MOJHO OTBETUJI Ha JIBa BOMpoca Ousera;

— J1aHbI YaCTUYHBIE OTBETHI HA JONOJIHUTEIBHBIE BOIIPOCHI;

— camocTosITeNbHasi paboTa OIIEeHEHa He HUXKE, YeEM Ha «yIOBIETBOPUTEIHLHO;
— cpenHuil 0ayu1 OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI HE MEHbIIIE 3,9;

— BBITIOJTHEHO HE MeHee 75% KOHTPOJIbHBIX 3aaHUH.



OlIeHKA «OTJIMYHO» B CJIy4Yae BbINOJHEHHUS YCIOBHIA:

— TIyOOKHE MCUYEPTIBIBAIOIINE 3HAHUS 110 BOITpocaM OusieTa;

—  J1aHBl IPaBUIbHbBIC U KOHKPETHBIE OTBETHI HA JIOTIOJHUTEIBHBIE BOTIPOCHI;
— caMoCTOsITeNIbHAas padoTa OlEHEHA He HIUXKE, YeM Ha «XOPOIIO»;

— cpenHuii 0a OTBETOB Ha KOHTPOJIBHBIE BOIIPOCH HE MeHbIIIE 4,4;

— BbINOJIHEHO HEe MeHee 90% KOHTPOJIbHBIX 3aJaHuM.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEJOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— IpU TPOBEJICHUH TPOLEAYPHl OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] HHBAINIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEAyCMATPUBACTCSI UCIIOIB30BaHUE TEXHHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATbHBIMH OCOOCHHOCTSIMU;

— TIPU HEOOXOAUMOCTH JIJIsl O0YYAFOIIUXCSI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS 1O JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3ysIbTATOB OOYUYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbsI 110 TUCIMILIMHE TPEAyCMAaTPUBACT MPEAOCTaBICHHE WHPOPMALIUU B
dopmax, aanTUpOBaHHBIX K OTPAHUYCHUSAM HX 370POBBS 1 BOCIIPUSATHS HH(POPMAIIHH:

JIJ1st TU1 ¢ HApYIICHUSIMHA 3PCHHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydaromuxcs.

4.3. Meroanueckue yKa3aHusl 110 OPraHM3alUM BEIYUCIUTEIbHON HH(PPACTPYKTYPbI

YcioBus NpUMEHEHUA:

- Kypc paccuuran Ha cTyaeHToB 1-ro roja oOyueHus.

- Hanmwume noctyna x BerancnurensHbiM pecypcam (GitHub, GitLab).

—  MuauBuayanpHbIE 331aHUS BKIIOYAIOT 3a/1a4M I IPOBEPKU aBTOTECTAMHU.
Wndpacrpyxrypa nns npuéma 3anad (GitHub/GitLab, CI/CD, aBroTecTsl) corjiacoBaHa ¢
3aJJaHUSMU.

Henau, 3a1aum u o:kuIaeMble pe3yJabTAThI:

Memnu:

—  O3HaKOMUTH CTYAEHTOB ¢ ocHOBamH padoTsl B IT-undpacrpykrype (Git,
TpeOOBaHUs K KaUECTBY KOJ]a, aBTOTECTUPOBAHMUE).

- Hayuuts ucnons3oBats cuctemsl KoHTposts Bepcuit u CI/CD nnst pazpaboTku Ha
C++.

3agaum npenogaBaTeis:

—  Co3znanme yueTHbIxX 3anuceid ctyaenTos B GitHub/GitLab.

- Hacrpoiika GitLab Runner niau GitHub Actions ajis aBToMaTnaeckoro
TECTUPOBAHUSI.



- Pa3zpabotka mabi1oHHOTO peno3uTopus 1J1s 1a00paTOPHBIX PaboT ¢
IIPEAYCTaHOBICHHOM CTPYKTYPOU U TECTAMHU.

-~ Hanwucanue aBTOTECTOB /1J151 MHAUBUIyJIbHBIX 33JaHH.

-  Toaroroska unctpykiuu o padore ¢ Git u CI/CD.

O:xuaeMble pe3yJbTAThl CTY/IEHTOB:

- Ymenue pabdorats ¢ Git (KIOHUpOBaHUE, KOMMHTBI, BETKH).

—  HaBpiku HanucaHnus KoAa, COOTBETCTBYIOIIETO TPeOOBAaHUSAM aBTOTECTOB.

-~ Ilonumanue ocaoB CI/CD u aBTOMaTH3HPOBAHHOTO TECTHPOBAHUSI.

[Mopsinok peanuzanuu:

1. Co3nanue y4yeTHBIX 3anMceii:

- Perucrpamnus crynenros B GitHub/GitLab.

- Hacrpoiika SSH-ktoueit uig nocryna.

2. Hacrpoiika CI/CD:

- Jlns GitLab: ycranoBka u HacTpoiika GitLab Runner.

- s GitHub: mactpoiika GitHub Actions.

—  Kougwuryparus naiimraiina yiss aBTOMaTHYECKOTO TeCTHUPOBaHus (Harmpumep, .gitlab-
ci.yml wiu github-actions.yml).

3. la6/joHHBbI peno3uTOPHii:

Bxurouaer:
.gitignore s C++.

—  CMakelLists.txt wmu Makefile mst coopku.

—  ITamky tests ¢ aBrorectamu (Google Test, Catch?2).

—  README.md ¢ HHCTPYKIHSAMH.

4. ABTOTECTHI:

—  Ilpumep: TectupoBanue GyHKIUN COPTUPOBKU, PAOOTHI C YKa3aTeIsIMU, CTPYKTYP
JTAHHBIX.

- Busyanuzanus pesynbraToB B Bujae HTML-oTuéros.

IMopsiiok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hannume Git-peno3utopueB y Bcex CTYIEHTOB.

- Koppexkrtnas padora CI/CD (ycneurnbsie/HeyCeIIHbIE TECTHI).

- CootBercTBHE KO/a CTaHAApTaM (MMEHOBaHHUE, OTCTYIIbI, KOMMEHTapuN).

4.4. MeToanyecKne YKa3aHus M0 OPraHU3alUH1 Ja60paTOpHBIX padoT

YcioBus NpUMEHEHHA:
- Kypc paccuuran Ha cTyaeHToB 1-ro roga o0yueHus.
- Hammume noctyna x kommerotepam ¢ ycranoBienHbivu IDE (Visual Studio, CLion).
- Hudpacrpykrypa Git + CI/CD HacTpoeHa /i BceX CTYACHTOB.
Hesn, 3a1a4u U 0:KH1aeMble Pe3yJabTaThl:
Memnu:
—  HayuuTts cTryneHToB pemats 6a30BbIe 3a7a9u MporpaMMupoBanus Ha C++.
—  3akpenuTh HaBbIKK pabOTHI C CHHTAKCUCOM, YKa3aTeIsIMU, CTPYKTYPaMH JIaHHBIX.
3agaum npenogaBaTeisi:
- Pa3pabotka nnana nabopatopHbIix paboT (B coorBercTBuu ¢ PITI, m. 2.3.3).
—  TloaroroBka MHIMBHIYaTbHBIX 33JJAHUN C aBTOTECTAMH.
—  Opranusanus nposepku yepes Git u CI/CD.
O:xuaaeMblie pe3yJabTaThl CTY1€HTOB:
- YMeHwue nucartb, TECTUPOBATh U OTJIAXHUBaTh Ko Ha C++.
-~ Hassixu pa6otsi ¢ Git u CI/CD.
IHopsanok peanusanuu:
1. Tlnau JaGopaTopHbIX padoT:



- JIP1: OcHoBbl C++ (BBO//BBIBO/I, THUITBI TAHHBIX ).

- JIP2: Vnpasnstonme KOHCTPYKIUH (LIUKJIIbI, YCIOBHS).

- JIP3: OyHKIMYU U PEKYPCHS.

- JIP4: YkazaTenu v TMHaAMUAYECKasl TaMsTh.

- JIPS: MaccuBbI ¥ CTPOKH.

- JIP6: CTpyKTypHI U (aiiibl.

- JIP7: OcuoBbl OOII (k1acchl, MHKANCYJISAIIHS ).

2. Hpumep unauBHayaJbLHOrO 3aganus (JIP4 — yka3zartesn):

3anaua: PeanusoBars GyHKIm0 SWap_values, koTopas MEHsIeT MeCTaMHt 3HAYCHHUS IBYX

HePEMEHHBIX Yepe3 YKa3aTelH.

ABToTecThI: [IpoBEepKa KOPPEKTHOCTH OOMEHA 3HAYCHUM.

KouTpoJibHbIe BOIPOCHI:

-~ Yewm ornmuaeTcs nepeaayda napaMeTpoB 0 yKa3aTelo OT MepeIayu Mo CChlIke?
- Kak u3bexath yTedek maMsaTu mpu padboTe ¢ yKazareasiMu?

3. Kpwurtepum oneHku:

- Otrauuno: IlomHoe BRIMOMHEHKE 3a/1aHUs, KOJI IPOXO/UT BCE TECTHI, OTBETHI Ha

BOIIPOCHKI.

Menn:

- Xopomo: He3HaunTenpbHBIC OMTMOKYU, YACTHYHBIC OTBETHI.

—  YaoJjerBopuTesbHO: OCHOBHOH (DyHKIIMOHAJ PEaIn30BaH, HO €CTh HEIOUETHI.
- HeynoiaerBopureabHo: Koa He paboraer uinu He cooTBeTcTBYET 13.
IHopsaaok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

- Hanuume peno3utopues ¢ BbIIOJHEHHBIMU 3a1aHUSIMU.

-  YcneuHoe nNpoxoJIeHHe aBTOTECTOB.

- CooTBeTcTBHE KO/Ia CTaHIapTaMm.

4.5. MeToanuyeckue yKa3aHHsl 110 OPraHU3aIUM IPOEKTHOI 1esITeJIbHOCTH CTY1€HTOB

YciioBus NpUMEHEHHA:

- Kypc paccuuran Ha cTyneHTOB 1-TO TO/12 O0y4YEeHUSI.
- Bpewms na npoext — 110 16 yacoB Ha cTyAeHTa.

- Joctym kK y4eOHBIM Keiicam.

Hean, 3a1a4m U 0OKUIAEMBIE Pe3ybTaThI:

- IIpumenuTts 3HaHus CH++ 1Jis peleHus NpakTHYEeCKUX 3a1ady.

—  Pa3BuTh HaBbIKM KOMaHAHOHN pabOThI U MPOEKTHOTO MEHEKMEHTA.
3agauu npenogaBares:

— IloxgroroBka KewcoB.

- @opmuposanue T3 1s 3K3aMEHAMOHHOTO IIPOEKTA.

- Pa3paboTka cucTembl OLIEHKH pe3yJbTaToB.

O:xunpnaemMble pe3yJbTaThl CTYACHTOB:

- T'oToBblit mpoekT Ha C++.

—  YMenue paboTaTh B KOMaH/i€ ¥ IPE3EHTOBATh PE3yJIbTATHI.
Iopsiaok peanusanuu:

1. TIIpumepbl NPOEKTOB:

- Kanbkynsarop matpun ¢ ucnonszoanrem OOIT.

- Konconbnas urpa (nanpumep, «Canép» nnmn « KpecTHKU-HOIUKI ).
Yrunuta ans pabotsl ¢ paiinamu (mmdpoBaHne, COPTUPOBKA).

2. T3 nas npoekrta «KaabKyJasiTop MaTpuID:

Peanusosate knacc Matrix ¢ merogamu:

—  CrnoxeHue, yMHOKE€HHE MaTPUIL.

— TpancnonupoBaHue, BEIUUCICHUE ONIPEASTUTES.



Hanucats aBTOTECTBI A7 IPOBEPKU KOPPEKTHOCTH.

3. Kpurepuu oueHnku:

- 3 (ynoBieTBOpHuTEIbHO): Peann3oBan 0a30BbIi (HyHKIIMOHAI.

- 4 (xopomo): J[o6aBIieHbI TONOIHUTEIbHBIE METO/IbI (HALIpUMEp, 0OpaTHas
MaTpHIia).

- 5 (oriimuno): Ontumuzanus kojaa, 0opadorka uckimouenuit, GUI (1o xxenaHuto).

Ilopsinok NnpoBepKH KOPPEKTHOCTH:

Yek-nucr:

—  Hanuumne peno3uTopus ¢ KOJOM U JOKYMEHTAIUEH.

- Coortserctue T3.

-~ KagectBo K02 (UMTAa€MOCTh, OTCYTCTBUE YTEUEK MaMSITH).

5. Ilepeyennb yueOHOIi uTepaTYphl, HHPOPMALUOHHBIX PECYPCOB M TEXHOJIOT i
5.1. YueOHas iuteparypa

1.VapsnoBa, H. JI. OcHOBHBIE NPUHIMIBI AITOPUTMU3ANUU : Y4EOHO-METOJIUYECKOE
nocobue / H. . YabsaoBa. — bpsitck : Bpstackuiit TAY, 2024. — 56 ¢. — TeKCT : 351eKTpOHHBIH //
Jlanb : amekTpoHHO-OMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/172114 (nara
obparenus: 26.05.2024). — PexxuM gocTymna: Uit aBTOPU3. MOJIb30BATEIICH.

2. Anekcees, 0. E. IIporpammupoBanue WHXCHEPHBIX 3a7ad HAa 0a3e HCIIOJIb30BAHHS
ITOPUTMOB LIUKJINYECKOH CTPYKTYphl Ha si3bike C B cpenie VS C++. Mogyis 2 : yueGHoe mocodue
/ 1O. E. Anekcees, A. B. KypoB. — Mocksa : MI'TY um. H.D. baymana, 2021. — 134 c. — ISBN
978-5-7038-5142-5. — Tekcr : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL.: https://e.lanbook.com/book/172820 (mara oOpamienus: 19.05.2024). — Pexum goctyma:
JUTSL aBTOPU3. TOJIb30BATENCH.

3. OrueBa, M. B. IlporpammupoBanue Ha si3bike C++: IpakTHUECKUU Kypc : yueOHoe
nocoowue st By3oB / M. B. Ornesa, E. B. Kynpuna. — Mocksa : U3narensctBo FOpaiit, 2024. —
335 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05123-0. — TekcT : anexktponHslit / bC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/473054 (nata obpamienus: 19.05.2024).

4. 3b1xoB, C. B. IIporpamMupoBanue : yaueOHUK U MpakTUKyM AJis By3oB / C. B. 3pikoB. —
Mocksa : UznatensctBo FOpaiit, 2023. — 320 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-02444-9. — Tekcr : oaxektpoHuelii // DOBC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/469579 (nata oopamierus: 19.05.2024).

5. INaBnosckas, T. A. IlporpamMupoBanue Ha s3bike C++ : ydyeGHoe mocobue / T. A.
[TaBnoBckas. — 2-e uzn. — Mocksa : UHTYUT, 2016. — 154 c. — TekcT : 2nexTpoHHbIi // JIaHb
. 2JeKTpoHHO-OmOnmuoreyHas cucrema. — URL: https://e.lanbook.com/book/100409 (nata
obpamenus: 19.05.2024). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.

6. Kepuuran, b. B. SI3bik nporpammuposanus C : yue6nuk / b. B. Kepnuran, /[. M. Puun.
— 2-¢ w3n. — Mocksa : UHTYUT, 2016. — 313 c¢.— Texkcr : anekrponHsli // Jlanp :
JNIEKTPOHHO-OMbOMoTeynas cuctema. — URL: https://e.lanbook.com/book/100543 (mata
obpamienus: 19.05.2024). — PexxuM gocTyma: Juist aBTOPH3. MOJIb30BaTEIICH.

7. Ctpayctpym, b. S3bik nporpamMmmupoBanust C++ 11t ipodeccuoHanoB : yaeOHoe mocooue
/' B. Crpayctpyn. — 2-e uzna. — Mocksa : UHTYUT, 2016. — 670 c. — Tekcr : 31eKTpoHHbIi //
Jlanb : anekTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/100542 (nata
obpamenus: 19.05.2024). — Pexwum gocTymna: Ui aBTOPU3. OJIH30BATEICH.

5.2. [lepuoanyeckue U3IaHUs:
1. ba3sl manabeix komnanuu «Mct Bero» http://dlib.eastview.com
2. DOnextponHas 6udmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHET-pecypchl, B TOM YK CJIe COBpeMeHHbIe MPodeccHoOHATbHbIE 0a3bI
JAHHBIX U MH(POPMAIMOHHBbIE CIPABOYHbIE CHCTEMBI


http://dlib.eastview.com/
https://grebennikon.ru/

Onexmponno-oudauomeunvie cucmemst (I5C):

3BC «FOPAUT» https://urait.ru/

9bC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3BC «BOOK.ru» https://www.book.ru

OBbC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

HpOgb€CCMOHaJZbel€ 0azvl 0aHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuainsr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/

[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMalHbIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
HnaT(I)opMe Hay4HbIX xypHaioB HOUKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuONMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
nuccepTaruii Poccutickoii rocynapcrBenHoi oubauorexu (PI'b) https://rusneb.ru/

7.  IIpesunentckas oubauoreka uM. b.H. Enprimna https://www.prlib.ru/

8.  baza gannpix CSD KemoOpumkckoro nenrpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. VYuuBepcurerckas nuadopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

arwbhE
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HH(ﬁOpMaL;MOHHble CnpasovHble Cucmembsl

1. Koncynprant [lnroc - cripaBovHast mpaBoBasi cCUCTeMa (JIOCTYTI 10 JIOKAJTbHON CETH C
KOMIIbIOTEPOB OMOINOTEKH)

Pecypcuvl c6ob600H020 docmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas nmaTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit ®denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiit noptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO JocTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xomtexius nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"Ob6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3b1k" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIUKIJIONIETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit denepannu". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety
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Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuorHole pecypcol Kyol'V

1. DnexrpoHHBbIA Katanor HayuHoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBLHOTO JUHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOANUYECKUX KOMIUIEKCOB, MyOIHKaIil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubaunorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB qoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl THHOPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA
B oOpasoBanun KyOI'Y wu mnHayuHo-merommueckoro xypHana "IIKOJIbHBIE T'OJbI"
http://icdau.kubsu.ru/

5.4 IlepeyeHb HHPOPMATMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHIA
Cpena pa3paboTku mporpamm Ha si3blke porpamMmmupoBanust C++
TekCTOBBIN peraKkTop

5.5 IlepeyeHb JHIIEH3MOHHOTO U CBOOOJAHO PACIPOCTPAHSIEMOr0 NMPOrPAMMHOIO
o0ecreueHNs

Microsoft Visual Studio C++ Community cBoO0AHO pacrpocTpaHsemas
LibreOffice cBoboaHO pacnpocTpansemast

6. MeToanyeckue YKazanuda AJis oﬁyqalomnxm Ino OCBOCHHIO

AUCHUILIMHBI (MOIYJIs1)

[lo Kypcy mnperycMOTpPEHO NpOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTrcs
OCHOBHOM CHCTEMaTH3UpPOBAHHBIM Marepuan. B XoJe JEKUMOHHBIX 3aHATUH pa3OuparoTcs
OCHOBHBIE KOHCTPYKIIMH $I3bIKa BBICOKOTO ypoBHs C++, 0a30BBIE aNTOPUTMHUECKHUE CXEMBI H
IIPUEMBI ITPOrPaMMUPOBAHHUS, NPUBOAATCA MPUMEPHI UX HCIOJIb30BAaHUS, MPOBOJUTCS aHAIMU3
HanOoJjiee pacHmpoCTpaHEHHBIX OMMOOK peanu3amuu. [locne TPOCTyNIMBaHUS — JICKIIUU
PEKOMEHIYETCSl BBIIIOJHUTh YIPAKHEHUS, MPUBOJUMBIE B ayJIUTOPUHU JUISl CAMOCTOSTEIbHOU
paboTHL.

ITo xypcy mpeaycMOTpeHO NpoBeAeHHE Ta0OpaTOPHBIX 3aHATHUN, HA KOTOPBIX JAETCs
MPUKIIATHON CHCTEMaTU3UPOBaHHbBIN MaTepuai. B xoze 3aHsaTHil pa30uparoTcsi FOTOBbIE IPUMEPHI
ITOPUTMUYECKUX PELIEHUH, IPUMEPBI PELICHNS TUIIOBBIX 3a/1a4, IPEIaraloTcs K MporpaMMHON
peanu3anuu 0a3oBble adropuTMuyeckue meroibl. llocne 3aHATHS peKOMEHIYeTCsl BBINOIHHUTD
yHIpaXHEHUs], IPUBOAUMBIE B ayJJUTOPUU JIJIsI CAMOCTOSITEIbHON paboThI.

IIpu camocrosiTenbHOM paboTe CTYIAEHTOB HEOOXOJUMO HU3YYHTh JIUTEpaTypy,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX ITOHITHH, aHAIN3a PEAJIOKEHHBIX
MOJIXOJI0OB U METOJIOB pa3paboTku mporpaMM. Pa3pabatbiBasi pelieHre HOBOM 3ajaud, CTYAEHT
JIOJDKEH YMETh BbIOpaTh A(EeKTHUBHBIC U HAJEKHbIE CTPYKTYPHI JAHHBIX Ul NpPEICTaBICHUS
uH(popMalnu, 1oJ00paTh COOTBETCTBYIOIINE aJTOPUTMBI JJIs UX 00pabOTKH, YUecTh crieluuKy
A3bIKa IPOTPAMMHUPOBAHMS, HA KOTOPOM OYyJIeT BhINOIHEHA peann3anus. CTyIeHT JOJKEH YMEThb
BBITMOJHATh TECTUPOBAHME M OTJIAJKYy AJITOPUTMOB pPELICHHs 3ajad C LEeIbl0 OOHapyKeHUs U
YCTpaHEHUs B HUX OIIMOOK.

BaxneiimumM sTanoM Kypca SBISIETCS caMOCTOsITeNIbHas paboTa Mo AMCUUIUIMHE. B
npolecce CaMOCTOSATENbHOW paboThl CTYJEHT NPHOOpETaeT HABBIK CO3JIaHHMS 3aKOHUEHHOT'O
MPOrPaMMHOTO MPOAYKTA.
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I/ICHOJ'IBBYIOTCFI AKTUBHBIC, MHHOBAIIlMOHHBIC O6p330BaTCJ'II>HBIe TEXHOJIOTHH, KOTOPBIC

CHOCOOCTBYIOT Ppa3BUTHIO OOLIEKYIbTYPHBIX, OOLIENPO(PECCHOHANBHBIX KOMIICTCHIUN U
npodeccHOHATBHBIX KOMIIETCHIINI 00yYaroIiXcsi:

e mpolOsieMHOE 00yUYeHHE;

pa3HOYpPOBHEBOE O0yUEHUE;

IIPOEKTHBIE METO/bI O0yUEHUS;

HCCIJIEI0BATEIbCKUE METO/IbI B 00YUYEHUH;

o0y4yeHHe B COTPYAHUYECTBE (KOMaH (HAas, IPYyMIoBas padboTa);

MH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.

JUis M1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPELYCMOTpPEHA OpraHHU3alus

KOHchIBTaL[I/Iﬁ C UCIIOJIB30BaHHUECM BHCKTpOHHOfI IIOYThI.

VY4eOHO-METOUYECKUM 00ecrieYeHeM KypCOBOM pabOThl CTYJCHTOB SIBISIOTCS:
1. yaebHas nmuteparypa;

2. HopMaTuBHbIEC IOKYMeHTHI BY 3a;

3. MeToau4ecKue pa3paboTKu JJis CTYACHTOB.

CaMocTosiTenbHast paboTa CTyJACHTOB BKIIFOUYAET:

— opopMJIEHHE UTOTOBOTO OTUETa (TTOSICHUTEIHLHOM 3aITUCKH ).

— aHaJIM3 HOPMATUBHO-METOAMYECKOM 0a3bl OpraHU3alllu;

— aHaJIM3 HAay4YHbIX MyOIMKAIUK 110 3apaHee ONpeesIEHHON TeMe;

— a”anu3 U 00paboTKy uHpopMaLnu;

— paboTy ¢ Hay4YHOMU, y4eOHON U METOIUYECKOMN JTUTEPATYPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jl71st caMOCTOATENbHON PabOThI IPEACTABIIACTCS Ay IUTOPHS C KOMITBIOTEPOM M JIOCTYIIOM

B VIHTEpHET, K 2JIeKTpOHHOU OMOIHOTEKe By3a U K HHPOPMAIIHOHHO-CIIPABOYHBIM CUCTEMAM.
[lepeueHp y4eOHO-METOINYECKOTO 0OECTICUECHHUS:

1.

OcHoBHast 00pa3zoBaTenbHasl MPOrpaMMa BHICIIET0 MPodeccnoHaIbHOTO 00pa30BaHUs
beneparbHOTO TOCYJaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BhIcIIero oopa3oBanus «KybaHCckuii ToCcy1apcTBEHHBIN YHUBEPCUTET) 110 HAPABICHHUIO
MOATOTOBKH.

[Tonoxxenune o MpoBEEHNN TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHON
aTTecTanuu B (efepaibHOM TOCyIapCTBEHHOM OIO)KETHOM 00pa3oBaTeIbHOM
YUpekKIECHUU BhICIIeTo oOpa3zoBanus «KyOaHCkuil rocy1apCTBEHHBINH YHUBEPCUTET.
O6mue TpeGoBaHMs K TOCTPOSHUIO, COAEPKAHUIO, ODOPMIIEHUIO U YTBEPKICHUIO
paboueii mporpaMMBbl TUCHHUILUIUHBI DeiepaTbHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIETO TPO(EeCCHOHATFHOTO 00pa30BaHusl.
Mertoandeckue peKOMEHAIUH TI0 COACPKAHUI0, ODOPMIICHHIO U TPUMEHEHHUIO
00pa3oBaTeNbHbBIX TEXHOJIOTHUI U OLIEHOYHBIX CPEJICTB B yUeOHOM TpoIiecce,
OCHOBaHHOM Ha ®esiepalIbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
Y4eOHblIii m1aH OCHOBHOU 00pa30BaTeNbHOM MPOTrpaMMBbI IO HATIPABIEHUIO MOJATOTOBKH.
®deepanbHbIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT BBICIIETO
mpohecCHOHaTBFHOTO 00pa30BaHus MO HAMIPABICHUIO MOATOTOBKH.

B ocBoeHUM AUCHUIIIMHBI MHBaJUAAMH U JIMIAMHU C OrpaHUYCHHBIMHU BO3MOKHOCTAMU

3/I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydyeOHas paboTa (KOHCYJbTal[MM) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

I/IH)II/IBI/IHyaHBHI)Ie KOHCYyJbTalM 110 MTPECAMETY ABJIAIOTCA BaXHBIM @aKTOpOM,

CHOCO6CTBYIOH_II/IM HHAUBUAYaJIN3allun O6y‘lCHI/I$I N YCTAHOBJICHHUIO BOCIIMTATCIILHOTO KOHTAKTa
MCXKAY HNOpe€unoJaBaTciicM H O6y‘IaIOI]_[I/IMC${ HHBAJIMAOM WM JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSMHU 3J0POBbA.

/. MaTepuaJIbHO-TEXHUYECKOE o0ecneyeHue Mo UCHUIInHe (MOAYJII0)



HaumeHnoBanue yueOHON ayTMTOPUH, €€ OCHALICHHOCTh

No Bug pador
000pyIOBAaHUEM M TEXHUYECKHUMU CPEACTBAMH O0YUCHUS
1. JIeKMoHHEIC 3aHATUS Aynutopus, YKOMIUJIEKTOBAaHHAs CHeHUaTU3UPOBAHHOMN
MeOENIbI0 U TEXHUYECKUMHU CPEICTBAMH O0YUCHHS
2. JlaGopaTopHble 3aHdTHs | AyIUTOpHS, YKOMIUJIEKTOBAaHHAs CHelUaIN3UPOBAHHOMN
MeOenpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOYy4YeHUS,
KOMIIBIOTEPAMH, TPOSKTOPOM, MPOTPAMMHBIM 00eCTICUCHHUEM
3. ['pynnoBeie Aynuropus, YKOMIUICKTOBaHHAas CIIeLIMATM3UPOBAHHOMN
(MHAMBUAYATBHBIE) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHUs,
KOHCYJIbTAIIUU KOMIThIOTEPaMH, POTPAMMHBIM 00ECTICUCHHEM
4. Texkymuid  KOHTpOJb, | AyauTOpHUS, YKOMIUIEKTOBAHHAas CIeLUAaIU3UPOBAHHON
MIPOMEKYTOUHAs MeOeNpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOYy4YeHUS,
arTecTanus KOMITBIOTEPAMH, TPOTrPAMMHEIM 00€CTICUeHUEM
5. CamocTosTenpHas Kabuner i camocTosTeTbHOM  pabOThI, OCHAICHHBIN
paborta KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOIKIIOUYEHUS K

cetn «lHTepHeT», mporpamMmol 3KpPaHHOTO YBETUYEHUS U
00€eCre4YeHHbI TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMalMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.




