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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma quciuiuinHel (Moayns) «S3sik nporpammupoBanus C++ cocraBiieHa
B COOTBETCTBUM C (hefiepalIbHbIM I'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npopmwibs VCKyCCTBEHHBI HHTEIUIEKT, YTBEp)KJIEHHBIH Hpuka3oM MUHHCTEpCTBA HayKd U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

N3yuenue nucuuiuivibl (Moayns) «S3eik nporpammupoBanus C++ BaKHO Ul OCBOCHMS
3 PEKTUBHOTO TMPOTrPaMMHUPOBAHUS CHCTEMHOTO M MPUKIAJAHOTO YPOBHA, a TaKxke s
IOHUMAaHMs MPUHLUUIOB pabOThl ¢ MaMATbI0 M OOBEKTHO-OPUEHTHPOBAHHOIO MOJIXOAA. IJTO
MO3BOJISIET CO3/1aBaTh IPOU3BOJMTENbHbIE W HAaJEKHbIE MNPUIOKEHHS, BOCTpeOOBAaHHBIE B
pasInYHbIX 00JIACTAX, OT UI'P O BCTPOCHHBIX CUCTEM.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
WckyccTBeHHBIM WHTEUIGKT M BXOAMT B BapuaTUBHYIO dacTth bioka 1, dopmupyemyto
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

JucnuniuHa (MOAYIb) SBIsS€TCS BEIOOPHOM M JOCTYIHA Ui U3y4eHus Ha 2, 3 unu 4 Kypce
B 4,5, 6, umu 7 wim 8§ cemecTpe Ha BHIOOP.

Henps wu3ydyeHusi AUCHMIIMHBI (MoayJsi): QopmupoBaHne HaBBIKOB 3P (EKTUBHOTO
MPOrpaMMUPOBAaHUS Ha si3bIKe C++ 7151 cO3/1aHUs BBICOKONIPOU3BOAUTENBHBIX U HAIEAKHBIX IPOTPAMMHBIX
PpCUICHUN.

3agauu U3ydeHUsl JUCUMIJIMHBI (MOIYJs) HAMpaBieHbl HA GOPMHUPOBAHUE Y CTYACHTOB
CIEAYIOIINM 3HAHUW, YMEHUN U HABBIKOB:

— 3HaHUE KOHCTPYKIIMI aKTyanbHOU Bepcuu s3bika C++;

— 3HaHUe (PYHKIHHA U KIIACCOB CTAaHAAPTHOM OMOIHNOTEKH;

— YMEHHE peuIaTh 3a1a4u C MOMOIIbI0 sA3bika C++;

— YMEHUE MHCcaTh MOAAEPKUBAEMBIN KO/,

— yMeHue paboTaTh C IMHAMUYECKOU MaMSThIO;

— HaBBIK BEJICHUS Pa3pabOTKU CIIOKHBIX TPOrpaMM Ha si3bike C++.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON pabOThl 00YYarOLIMXCS € IeJarorn4ecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMITeTEeHIIHH KOMIIeTeHIHH pe3yabTaToB 0GyUeHust 1o
JUcCHMIIMHE (MOTYJIIO)
YK-1. Crioco0eH oCyIIecTBIATh VK-1.1. 3HaeT MeTOAbI IIONCKA U aHAJIN3a
MTOUCK, KPUTHUECKUM uHpopmaluu B 00J1acTu
aHaJIU3 U CUHTE3 MCKYCCTBEHHOTO MHTEIICKTA,
nH(popMaIuu, TPUMEHSIThH OCHOBHBIE MTPUHIIUATIBI KPUTHICCKOM
CHUCTEMHBIN TTOAXO/ JIJIS OIICHKU MCTOYHHUKOB MH(OpMAIHH 1
PEIICHUS TTOCTABICHHBIX UX PEJICBAHTHOCTH
3ama4 VK-1.2. YMeeT KpUTUYECKHU OLICHUBATh
HMCTOYHHMKHU MH(pOpMaIuu u
CHUHTE3UPOBAThH JIAHHBIE U3
Pa3IMYHBIX UCTOYHUKOB JJIS
pelieHus 3aa4, MPUMEHSTh
CUCTEMHBIN TOJXO] K aHAIIU3Y U
PEIICHUIO0 KOMIUIEKCHBIX TPOOJIeM
VK-1.3. HNmeeT npakTHUeCKUit OMbBIT PaOOTHI
C COBPEMEHHBIMH HHCTPYMEHTAMU U
TEXHOJIOTHSMU TSI 00pabOTKH
uH(popmManuu, GopMyIUpOBaHUU U
CTPYKTYpUPOBAHHHU 3a/1a4 Ha
OCHOBE II0Jy4eHHOM MH(opMaluu
OIIK-1. Crioco0eH KOHCYITETHPOBATh OIlK-1.1. 3HaeT OCHOBHBIE KOHIIEIIUN U
1 UCIIOJIb30BaTh TEOpUH B o0yacTu
(byunamenTanbHbIe 3HAHNS B MaTeMaTUYeCKOro aHalin3a 1
00J1aCTH MATEMAaTHYECKOTO CMEKHBIX JICIILITHH, METO/IBI i
aHaJIN3a, KOMIUIEKCHOTO U [O/TXOITbL, HCTIOMB3YEMBIE B
(GYHKIIMOHAILHOTO aHAaJIH3a
anrebph, AHATHTHIECKO]] Pa3IMYHBIX 00JIACTAX MAaTEMATUKHU
reoMeTpH, OIIK-1.2. YMeeT NpuMeHATh MaTEMAaTUYECKUE
JuddepeHmaTLHO METO/IbI [T pEIICHUS
TeOMETPHHU M TOIIOJIOTHH, NPO(ECCHOHANIBHBIX 33124
mudbep CHIMAIBHBIX OIIK-1.3. HmeeT npakTUYECKUI OIBIT
ypaBHEHHH, IUCKPETHOI paspaBoTKH 1 peaTH3AHA
MaTEMaTHUK U .
MATEMATHIECKOH JIOTHKIL, MaTeMaTUYeCKUX MOJIEIeH B
TeOpHH BEPOATHOCTEH, poecCHOHAEHOM IS TENIbHOCTH
MAaTEMATUYCCKOU
CTaTUCTHUKHU U CHy‘IaI\/’IHBIX
HPOLIECCOB, YHUCIICHHBIX
METOJIOB, TEOPETUUECKOM
MCXaHUKHU B
npohecCHOHANBHOMN
JIeSATEIbHOCTH
OIIK-6 Cnoco0OeH pa3pabaTbiBaTh OIIK-6.1. 3HaeT alnropuTMbl pazpaboTKH,

AJITOPUTMBI U
KOMIIBIOTEPHBIE
IIPOrpaMMBbl, IPUTOIHBIE

KOMITBIOTEPHBIE TIPOTPAMMBI, a
TaK)KE AJITOPUTMBI BEIYHACITUTEIILHOM
MAaTEMATUKU B 001aCTH
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AJId ITPAKTHYCCKOI0
MMPUMCHCHHA

HCKYCCTBCHHOI'O MHTCJUICKTA

OIIK-6.2.

YMmeeT pazpabaTeiBaTh
MaTeMaTHYECKUE MPOTrpaMMHbIE
MPOAYKTBHI U KOMILIEKCHI C
UCTIOJI30BAaHUEM COBPEMEHHBIX
TEXHOJIOTMH IPOrpaMMHUPOBAHHUS B
00J1aCTH HCKYCCTBEHHOTO
HHTCJIJICKTAa

OIIK-6.3.

NmeeT nmpakTU4eCcKkuil OnbIT
pa3paboTKH MHTEIUICKTYaTbHBIX
MH(OPMALIMOHHBIX CUCTEM ISt
BH3YaIH3aI[iH PE3yJIbTaTOB
UCCIIEIOBaHMI B 00J1acTH
MCKYCCTBEHHOI'O MHTEIIJICKTA

IK-1. CnoocobeHn
MaTEMAaTHYECKOI
TOYHOCTEIO,

000CHOBBIBATH

AHAJIN3UPOBATDH

dbopMyIupoBaTh 337241 C

IK-1.1.

3HaeT METO/IbI U MOJAXOJIBI K
(hopMyTUPOBAHUIO 3a/1a4, a TAKKE
OCHOBHBIC TPHHIIUTIBI
MaTeMaTHYECKOTO JOKa3aTeIbCTBA
U aHaJIM3a Pe3yJIbTaToB

YTBEPKJIEHHS CTPOTO U

IIOJIyYEHHBIE PE3YIIbTaThI
B 00JIaCTH MaTEeMaTUKU U
KOMITBIOTEPHBIX HAyK

IK-1.2.

YMeeT KOppEKTHO CTaBUTh U
dbopMynupoBaTh MaTeMaTHYECKHE
3a/1auu, TPUMEHSTH CTPOTHE
METO/Ibl JJOKA3aTeIbCTBA U
aHATM3UPOBATH TOJYUCHHbBIE
pe3ynbTaThl

I1K-1.3.

HmeeT onbIT paboThI € 3a7a4aMu B
00J1aCTH MaTEMATHUKH U
KOMITBIOTEPHBIX HAYK, BKITIOYast
HpI/IMeHCHI/IC MATCMATHYCCKUX
METOJIOB JIJISl pEeUICHUS
HpaKTI/ILICCKI/IX 3a1a4
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMKocTh, akageMu4YecKHe Yachl
HanmenoBanue
n Ounas ghopma
paszaena TKY
JHCHHUILINHBI Konraxrnas padora (Tekymuii KOHTPOJIb
(Moayas) Jlekuun CemuHapbl Kontp | CamocTosiTes yeneaemocTH)
(mpakTHYecKkue | 0Jb bHasA padora
3aHATHS)
1 WNucTpymeHTHI 115t 4 4 18 [loxroroBka x ceMuHapy,
pa3pabotku Ha C++ Jlomanrawe 3amanus
2 OOII na s3p1KE C+H+ 4 4 19 [lonroroBka x ceMHHapy,
U HacJIeJJOBaHHE Jomainue 3aganus,
KoHTponpHas pabota
3 [la6moHsI 4 4 18 [MoaroroBka k ceMuHapy,
Jlomarninue 3a1aHus
4 Honumopduzm u 4 4 19 [lonroroBka x ceMHHapy,
BUPTYaJbHbIC Jlomainue 3aganus,
(byHKIUH KonrtponbHas pabota
5 Uckmouenust 4 4 18 [ToaroroBka k ceMuHapy,
Jlomaniaue 3aIaHus
6 Kownreitaeps! u 4 4 19 [loxroroBka x cemuHapy,
UTEPATOPEI Jomaninue 3ananus,
KonrtponbHas pabota
7 YMHBIE yKa3aTenu 4 4 19 [loxroroBka x cemuHapy,
JlomarntHue 3a1aHus
3auem c oyenkoil 4 [Ipoekt
Hmozo: 28 28 4 130
Oo0vem oucyununvl 190
(modyns) (8 ak. u.)
Oobvem OUCHUNIUHBL 5
(mooyns) (8 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIs1) IO TeMaM
AUCHUNJINHBI (MOYJIs1)
1 WHCTpyMeHTHI 7151 pa3paboTKu Kommusiropsr u cooputiku. Cpenst pazpadotku (IDE). Otnagunku u
Ha C++ npodurpoBIuKd. CHCTEMBI KOHTPOJIS BepCHUi. ABTOMATH3AIHS
cOOpKH.
2 OOII na sa3b1ke C+H+ 1 Knaccel u 00vextsl. MHKancynsus nanaeix. HacnenoBanue xmaccos.
HacJIEJIOBAHNE Moaudukaropsl goctyna. KOHCTpYKTOPBI M JECTPYKTOPBI.
3 [a6moHbI OynkioHansHbIe mabnoHel. Knaccosbie mabnonsl. [lapamerpusanus
trunoB. Crienmanu3anus madioHoB. O600mEHHOE TPOrpaMMHUPOBAHUE.
4 [Homumopdusm u BUpTYyaIbHbBIE Bupryansusie Metoasl. [lozaHee cBsizpiBanue. AOCTpaKTHBIE KIIACCHI.
byHKIMH [lepeonpenencuue GyHKmMi. JJuHaMudeckoe pacipeaescHue.
5 Uckmouenns O06paboTka ommbok. bioku try-catch. I'eHepaiusi HCKITFOUSHUH.
[Tonb30BaTENbCKUE UCKIOYEHUS. bE30I1aCHOCTh PECYPCOB.
6 KonTeitneps! 1 utepaTopsl BexTop u cnmcok. MHOXecTBa U ciioBapu. MITepatopbl 1 anropuTMBI.
AccolnMaTuBHbIE KOHTEMHEPHI. YTIpaBIeHUE NaMSIThIO.
7 YMHBIE yKa3aTenn ABTOMaTHYECKO€ yrpaBieHne namsaTeio. CeMaHTHKa BiIaIeHUS
06BexToB. Cuérunk cchiiok. Ocnabnennsie ccslaku (Weak references).
be3onacHoe COBMECTHOE HCIOIB30BAHUE PECYPCOB.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Meiiepc, C. Hanbonee 3¢ dhektuBHOE ucnonb3oBanue C++. 35 HOBBIX pEKOMEH IAIHIA 110
YIYYIICHUIO BAIlMX MPOTPaMM U MPOEKTOB : MpakTHyeckoe pykoBoacTBo / C. Meiiepc ; mep. ¢
anri. P. B. [TaBnoBa. — 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 298 c. - ISBN 978-5-89818-
563-3. - Tekcr : anektponHbiid. - URL: https://znanium.com/catalog/product/2107916.

2. OrneBa, M. B. [IporpammupoBanue Ha si3bike C++: MpaKTHYECKUH Kypce : YUeOHHK st
By30B / M. B. Ornesa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3z., nepepab. u non. — MockBa
: I3marensctBo HOpaiit, 2025. — 342 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-18949-
0. — Tekcr : osnextpoHHblii // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563618.

3. CoBpemennsiii C++: 0e30macHOe UCIOIB30BAaHUE : MPAKTUYIECKOE pyKoBOjCTBO / /.
Jlakoc, P. Butropwo, P. Xnebuukos, M. Anucaap ; iep. ¢ aari. A. B. Cractuna. — Mocksa : JIMK
[Mpecc, 2023. - 1044 c. — ISBN 978-5-93700-134-4. - Tekctr : smektpoHHbIH. - URL:
https://znanium.ru/catalog/product/2204223.

4. I'pumm, P. [MapannensHoe mporpamMmupoBaHuEe Ha coBpeMeHHOM C++ : MpakTUyecKoe
pykoBozcTBo / P. I'pumwm ; mep. ¢ anra. B. FO. Bunnauka. - Mocksa : JIMK Ilpecc, 2022. - 618 c. -
ISBN 978-5-97060-957-6. - Tekcr : JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2109583.

5. IMaBnosckasi, T. A. C/C++. CrpykrypHoe u  00BEKTHO-OPUEHTHPOBAHHOE
nporpamMupoBanue : npaktukyMm / T. A. IlaBnosckas, 1O. A. Illynak. - Cankr-IlerepOypr :
[Tutep, 2021. - 352 c. - (Cepust «YueOHoe mocobue»). - ISBN 978-5-4461-9799-6. - Tekcr :
snekTpounbiid. - URL: https://znanium.com/catalog/product/1857042.

Jononnumensnan numepamypa:

1. TTonyskroBa, H. P. Pa3paboTka BeG-mpuioxeHuii : yyeOHuK Uit By3oB / H. P.
[TomyakToBa. — 2-e¢ m3n. — Mocksa : M3marensctBo HOpaiit, 2025. — 204 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-18645-1. — Tekct : anexkTpoHHBIN // OOpa3zoBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/567610.

2. 3apameHckux, E. I1. PazpaboTka HHPOPMAITMOHHBIX CUCTEM : YU€OHUK U PAKTUKYM JIJIs
By30B / E. I1. 3apamenckux. — 2-¢ u3n. — Mocksa : U3marensctBo FOpaiit, 2025. — 78 ¢. —
(Boiciiee obOpasoBanme). — ISBN 978-5-534-21420-8. — TekcT : SJCKTPOHHBIA //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/571333.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00eCTIeUnBaIONIeii POBEICHUE BCEX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCLUIUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEILCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.
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[TomernieHus1, KOTOPBIE MPEICTABIISIIOT CO00M yUeOHBIE ayAUTOPUH IJIsl TPOBEICHUS 3aHSATHIA
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOrO (MPAKTUYECKOT0) THIA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTaIl|H, a TAKKE
MOMEIIEHUS JUISI CAMOCTOSITEIILHOW padOThI M IOMEIICHUS U1 XPAHCHUS B TPOPUITAKTHIECKOTO
oOcCiTy>)xuBaHus yueOHOTO 000pynoBanus. [loMeleHns] YKOMIUIEKTOBaHbI CIICIIUATN3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTaBICHUS YIeOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUIUTMHBI (MOTYyJIsl) OOECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIAMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHMHU KaIbKYJISITOPAMHU;

—  CHEIHMATM3UPOBAHHBIM 000pYyI0OBaHHUEM, BKIIFOYAs! IEMOHCTPAIIMIOHHOE 000PYIOBaHHE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOTHI 00YUYAIONINXCS, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUIL WCIIOJIb30BaHUSI WHBAJIMAAMU M JIUI[AMUA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3]I0POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
oOecrieyeHHEM  JIOCTyNa B JJICKTPOHHYK  MH(POPMALMOHHO-00pPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyuaronmMest TPEAIOCTABIsIeTCS JOCTyN (B TOM 4YHCIIE YIAlIEHHBIH) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHCJIC AJICKTPOHHBIM OMOJIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MPOQECCHOHATIBHBIM 0a3zam
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa CcbLika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbaza mausbix g | T-cnemuanucros https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3snonnoe / cB000IHO

pacnpocTpaHsiemoe

OnepanuoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOE

BpaysepsbI:

SAnnekc.bpaysep OTEUYECTBEHHOE | CBOOOIHO pPaclpocTpaHsieMoe

Google Chrome 3apyOexHOoe CBOOOJHO pacmpoCcTpaHsIeMoe

OducHble NPUITOKEHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3UOHHOE

TeXstudio 3apyOeKHOE CBOOOJIHO pacpocTpaHsIeMOe
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Adobe Acrobat Reader | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

IIporpammHoe oGecnieyeHue VISl IVIAHWPOBAHMS M YYeTa BpeMEHH:

Toggle app | 3apy0OeKHOE | CBOOOJTHO pacIpoCTpaHsIEeMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esxuoe | muuensHonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nHuensHonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Crangaptabiii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpoCTpaHIeMOe
IMakeThl MPOrPAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B nporuiecce nzyueHus: TUCUMIUIMHEBL (MOAYs) «S3bIk mporpammupoBanust C++ B pamkax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH MCIOJB3YIOTCSl TaKMe BBl y4eOHON paboThI, KaK JIEKIUH,
CEeMMHapbl, KOHTPOJIbHbIE PalOOThl, JOMAIIHHUE 3aJaHUs, MPOEKT, a TaKKe Pa3JINYHbIC BHJIBI
CaMOCTOSITENIbHOM padOThl 00yYaroImMXCs IO 3aJaHUI0 IPEernojaBaTelisd, HAlpaBICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH,  3aKpelyieHhe  MPaKTHYEeCKHX
npodeCCHOHATBLHBIX KOMIIETEHIIH, TOOIPEHNE HHUIHATHB.

Jlekyusi — cUCTEMAaTHYeCKOe, MOCIEAOBATEIbHOE, MOHOJOTHYECKOE  H3JIOKEHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIEKT JIEKIMI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEernoJIaBaTes0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (PAaKTUYECKOT0) 3aHSATHS.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktTuBHas paboTa CTyJeHTa HAa CEMUHApeE,
€ro OTBETHI Ha BOMPOCHI MIPETIOJABATEIIS U yYACTHE B TUCKYCCHH.
Jsl yCIEnHOTo y9acTHsl B CEeMUHApe CTYICHTaM PEKOMEHAYETCsI 3apaHee 03HAKOMHTHCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHBHO CJIYIIaTh U BOBJIEKATHCS B JIUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENs] CTOUT OBbITh YBEPEHHBIM, YETKUM M JIOTHYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOAACPKUBATH TUATIOT C OJHOKYPCHUKAMHU,
4TOOBI 000TaTUTH OOCYXKJCHHE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HabOp 3a71a4 IO TEMaM HEJICIH.

[Ipu pabGore Hax AOMAIIHUMM 33JaHUSMHM BaXHO BHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHusl Ha STAlbl, YTOOBI
n30exaTh HEperpy3ku U Jydllle yCBOUTb Marepuain. Mcrosb30BaTh pas3iuyHble MCTOYHUKHU
uH(OpMaLKK, BKIIOYasl yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aj1a4, KOTOPbIE HY>KHO PEIIUTh 32
OTrpaHUYEHHOE BpeMSI.

L{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIHATbHBIE 3HAHUS 110 OJHON MM HECKOJIBKUM
TeMaM JUCUHUILIMHBI (MOYJIS) U IPOJEMOHCTPUPOBATh HABBIKK UX MPAKTUYECKOTO MPUMEHEHUS.

Ilpoexm — uccrnenoBarenbckas paboTa 1Mo Kypcey U Mpe3eHTalus pe3ylbTaToB.

Jnst ycrnemHoW MOATOTOBKM K MPOEKTY: YETKO OMNpEeACNIUTE eI M 3aJa4d MPOEKTa,
pacrpefenuTe pOIUd U OO0SI3aHHOCTH MEXKAY YYAaCTHUKAMH, a TaKXKe YCTAaHOBHUTE CpPOKHU
BBITIOJIHEHHS KOXI0M YacTu paboThl. PerynsipHo mpoBouTe BCTpeUn IJis 00CYKACHUS Mporpecca
U peUIeHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIyOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYa0T padoTy
C KOHCTIIEKTaMH JIEKIIUi (00paboTKa TeKCTa), MOBTOPHOE U3yUeHNE YUeOHBIX MaTEPHUATIOB, TUTAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOTHUTEIBHBIX TEM, BHITIOJHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUuI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JUCHHUILIHHE (MOAYJIIO)

Kpurtepuu nosiydyeHusi ypoBHsl M OLlEHUBAHHUS C(POPMHUPOBAHHOCTH KOMIMeETEHUMIi M0
AUCHHUILINHE (MOAY/II0) «S3bIK mporpaMmupoBanus C++

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISICTCS B BUJIE TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOJHUTCSA OIIEHKA KOMIETEHIUH, C(HOPMHUPOBAHHBIX IO
JVICTIATUTHHE.

Jlnst olleHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOpash COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

JecarubannbHas IlaTtudamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4eT
OLlCHKA OLICHKA 00y4eHUs MO TMCHUTUINHE (MOIYJII0)
10 OTanaHO 3auTeHo CTyneHT TOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIMYHO 3auTeHo W3J0KEHHBIMH B paboueil mporpamme, H

8 OTINYHO 3a4TeHO I‘J'IY6OKO OCMBICJIEICT  JUCHUIUIAHY. On

CaMOCTOATCIIBHO n JIOTHYCCKH

MOCJICA0OBATCIIbHO OTBEYACT Ha BCC BOIIPOCHI,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

aKIEHTUPYs BHUMaHWe Ha  HauOolee
Ba)KHOM. Vmeer aHAJIM3UPOBATH,
CpaBHHBATH, KJ1acCU(pUIUPOBaAThH, 000011aTh,
KOHKPETHU3HUPOBATh W CHCTEMATH3HPOBAThH
W3yUYCHHBIH MaTepuall, BBIICISSI KITIOYCBEIC
MOMEHTBI W YCTAHABIWBAas MPUYNHHO-
CIIeJICTBEHHBIE CBs3H. YeTko (opmynupyer
OTBETEI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHAJIN30B u JIPYTHX
HCCIICIOBAHNIN, a TaKXKe PEIIacT CIOKHBIC
3agaud. CTyIEHT XOpOIIO 3HAKOM C
METOJAMH HCCIIEIOBAHUS, HEOOXOIMMBIMU
JUTS TIPAKTHYECKOU JEATEIBHOCTH, ¥ yMEET
CBSI3BIBATH TEOPETUIECKUE ACIIEKTEI
TUCIUTUTAHBL  (MOIyJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM o0beMe pabodeid
mporpaMmbl 1 CaMOCTOATCIIBHO, JIOTUYCCKU
MOCJIEeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIECHTHPYSI BHUMaHHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHMBATB,
KJIACCU(HUIIMPOBATD, 00001IaTh,
KOHKPETU3UPOBaTh M CHUCTEMaTH3UPOBATh
U3y4YEeHHBIH  Marepuaji, BBLACIAS  €ro
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3M.
®dopmynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOKHBIE CUTYallnoOHHBIC 3aaaun. CTymeHT
XOpOIIO 3HAKOM c METoJlaMU
UCCIICZIOBaHUS,  HEOOXOOMMBIMH  JUIS
HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETUUECKHE ACIICKTHI
nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJIIO), HO HCIIBITHIBACT
TPYJHOCTH TIPU CAMOCTOSITEIHLHBIX OTBETaX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIMpOBKH. B
X0JI¢ OTBETOB OH JIOIyCKAeT OIIHOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3aJa4d W BIIAJCET JIHUIIb MHHUMAIbHBIM
Ha0OPOM METO0B UCCIICAOBAHUS.

He cnan

He 3auteno

CrygeHT He OBIafen o00sS3aTeIbHBIM
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JecaruoanabHas IIaTudannbHas OO0mast xapakTepucTHKA pe3yJibTaTa
OneHka 3a 3a4yert

OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)
2 He cnan He 3aureno MUHUMYMOM 3HaHUI O TpeaMeTy U He
1 He cnan He 3aureno MOJKCT OTBCTHTH Ha BOIIPOCHI, HAXE CCIH

nmpernogaBaTciib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOJISIIINE BOTIPOCHI.

Hucnurumaa (Moxynb) «SI3pIk mporpammupoBanus C++ OIEHHBAETCS CIETYIOLIHIM
o0pazoM:

AKTHBHOCTb Bec |KoauvecTBO Onucanue
Howmanraue 3amganus| 20% 13 Habop 3aiau o Temam Henenu
AynuropHas 15% 14 AxTHBHas paboTa CTyJeHTa Ha CEMHHApE
pabora
Kontposnbnbie 30% 3 [Tucemennas pabota ¢ HAOOpPOM 3a7a4, KOTOPbHIE
paboThI HY>KHO PEIIUTh 32 OTPAaHUYEHHOE BpeMs
3ayeT ¢ OLEHKOMI 35% 1 3anmTa UTOroBOToO MpoeKTa

@®opmyJia pacyéra MTOrOBOM OHEHKHM MO0 JMCHMIVIMHE (MOAyJ0) «S3bIK
nporpammupoBanus C++: «0,2 x cpennee 3a nomamaue 3ananus + 0,15 x aynmutopnas padora
+ 0,3 X cpenHee 3a KOHTpOsIbHBIC paboThI + 0,35 X 3a4eT ¢ OIEHKOW».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIHUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe foMAalIHUE 3aJaHUS

Jomammnee 3axanne no reme « Komnuasitopst u coopummku. Cpennl paspadorku (IDE)»
1. YcranoBute u Hactpoite komnuistop C++ (manpumep, GCC wnmm MSVC) Ha cBoelt
MaIIlHE.
2. Coznaiite u cobepure npoctoii mpoekt "Hello, World!" ¢ ucnonb3oBanremM KkoMaHIHOM
CTPOKH.
3. Ycranosure u Hactpoiite IDE (manpumep, Visual Studio, CLion nnu Code::Blocks).
4. Hactpoiite npoexT B IDE u BbinonHKTE OTHaAKY IPOCTON MPOTrPAMMBI.
5. Hccnenyiite n npuMeHnTe 6a30Bble MapaMeTpbl ONTUMHU3ALUN KOMITWIATOpA.

Jomamnee 3axanue no teme «Kiaccsl u 00bexkThl. UHKANICY IIUMA JAHHBIX»

1. Coznaiite xnacc "Kuura" ¢ 3akpbeITBIMH TONSIMH (Ha3BaHME, aBTOp, TOJl M3AHUA) U
METOJIaMH JI0CTYyTIA.

2. Peanu3yiiTe KOHCTPYKTOP U A€CTPYKTOp JuIs Kiacca "Kuura".

3. Hammmmre mporpaMMy, CO3MAIONIYI0 HECKOJBKO OOBEKTOB KJIacCa W BBIBOJAIIYIO UX
JTaHHBIE.

4. JloGaBbTe METO/BI ISl U3SMEHEHHUS U YTEHUS TT0JIEH ¢ MPOBEPKON KOPPEKTHOCTHU JTaHHBIX.

5. Peanu3yiiTe KOMUPYIOMUNA KOHCTPYKTOP M OTIEpaTop MpUCBauBaHUs Ui Kilacca.

Jomammnee 3aganue no TeMe «OyHKIMOHAJbHBIE U KJIACCOBbIE 1A0JT0HBI»
Hanwummre ma6non GyHkuu uis oOMeHa 3HaYeHUSIMH JIBYX TIePEMEHHBIX.
Cozpnaiite mabnon kiacca "[lapa" s xpaHeHUs IByX 3HaUE€HUHN pa3HbIX TUIIOB.
Peanu3yiite meTox /Ui BBIBOAA COAEPKUMOTro madbaoHHOro kinacca "[lapa”.

4. Hamumwure nporpammy, J€MOHCTPUPYIOIIYIO MCIOJIb30BAHUE IIAOJOHHBIX (YHKIHHN U
KJIACCOB C Pa3HBIMU TUIIAMH.

5. Uccnenyiite 1 NpUMEHUTE CHENMATM3ALMIO I1a0I0HOB AJI11 KOHKPETHOI'O THUIIA IaHHBIX.

Ll

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe BONPOCHI 111 NOATOTOBKH K CEMUHapaMm

Bonpocs! k cemunapy no reme «Bupryanbusie meroanl. Ilo3anee cBsi3pIBaHHE»
Urto Takoe BUpTyasibHBIA MeToa B C++ U Kak OH 0OBbsIBIIsIETCS?

Kak paboraeT MexaHU3M [IO3JHETO CBSI3bIBAHUS U 3a4€M OH HY>KEH?

B u4ém pazHuIa MeX1y BUPTyaJIbHBIM U HEBUPTYaJIbHBIM METOLOM?

Kak Bnusier BUpTyaibHBIN METOJ Ha pasMep U CTPYKTYpY oObekTa?

Kakue npo0iaemMbl MOTYT BOZHUKHYTh IIPU UCIIOJIb30BaHUH BUPTYalIbHBIX METOJJ0B?

agrwpnE

Bonpocs! k cemunapy no teme «Qopadorka omuodok. bioku try-catch»
Kak yctpoena o6paboTtka uckitouenuii B C++?
Kak o0bsBisttoTcs 6510k try, catch u 4to oHu nenarT?
Kaxue Turbl 1aHHBIX MOYKHO HCITOJIb30BATh IS FeHEPAlUU UCKITIOUEHUN?
Kak peanuszoBarb nonb3oBarenbckoe uckitoueHue B C++?
Kak o6ecneunts Oe3omacHoe OCBOOOXKIEHHE pPECcypcoB TMpU BO3HUKHOBEHUU
WCKITFOUCHHI?

agrwdE

Bonpoce! k cemunapy no reme «Bexkrop u cnucok. MHOKeCTBA M CJIOBapU»

Kak yctpoena o6pabotka ucknrouenuit B C++?

Kak o0bsaBisttorcs 610k try, catch u 9yto onu nenarot?

Kakue THITBI TaHHBIX MOYKHO HCITOJIB30BATh JUISl TCHEPAIIUU UCKITFOUCHUN?

Kak peanuzoBarh nonb3oBarenbckoe uckiouenue B C++?

Kak oOecnieuntp 0Oe30macHOE OCBOOOXKIEHHE pPECYpCOB TPHU BO3SHUKHOBEHHH
HCKJTIOUCHUI?

arONE

HpI/IMepHI)Ie 3a/IaHUA 110 KOHTPOJIbHBIM paﬁoTaM

KonTtpoabnas pabora Ne 1

1. VYcranoBute u Hactpoiite kommwisitop C++ u cpeny paspaborku (IDE) na Bamem
KOMIIBIOTEPE.

2. Cozpnaiite nipocroii npoekt B IDE ¢ mporpammoii «Hello, World!» u BemmomauTe ero
cOOpKY U 3aITyCK.

3. MHcnonw3ys otrnamunk IDE, moctaBpTe TOYKY OCTAaHOBAa M IOIIArOBO BBIMTOJIHUTE
nporpaMmy, HabJoAast 3HaYeHUsI IEPEMEHHBIX.

4. Hacrtpoiite cuctemy KOHTpoJsis Bepcuil (Hampumep, Git) s Bamlero npoekra M
BBINOJIHUTE 0a30BbIE ONEepali: HHUIHATU3ALNIO PETO3UTOPUS, KOMMHUT, CO3aHNE BETKH.

5. Hamummure npoctoit Makefile mnu ckpunrt juig aBTomMaTH3anuu COOPKH Ballero
IIPOEKTA.

6. Ompeaenure Ki1acc «ABTOMOOWIIB» C 3aKPBITBIMH TOJISIMH (Mapka, TOJ BBITYCKa),
n00aBbTe MyOJINYHbIE METO/IBI JOCTYTIA.

7. PeanusyiiTe KOHCTPYKTOp U IECTPYKTOpP JUIsl Kjacca «ABTOMOOWIbY, 100aBbTE BHIBOJ
COOOIIEHUH TPU UX BBI3OBE.

8. Co3pmaiiTe Kiacc-HACIEAHHUK <«DIIEKTPOMOOWMIIBY, PACIIMPUB KIACC «ABTOMOOHMIIBY
JIOTIOJTHUTEIILHBIM T10JIEM (EMKOCTh OaTapen).

9. TlpomemoHCTpHUpYiTE paboTy MoaM(HUKATOPOB qocTyma (private, protected, public) Ha
IIpUMepe KJIacCOB U HACIEOBAHHUS.

10. Hammmmmre mporpamMmy, CO3HAMONIYyI0 OOBEKTHI KIAcCOB  «ABTOMOOWIB» U
«DNEKTPOMOOHIIbY», ¥ BBIBEAUTE UX CBOWCTBA HA HKPaH.

KonTpoabHast padora Ne 2
1. Hamummre maGiaoHHy0 (YHKIUIO 111 OOMEHa 3HAYEHUSMH JBYX IE€PEMEHHBIX
00010 THIMA.
2. Cozpnaiite mabnonHbli knace «[lapay, XxpaHsAIuii 1Ba 3HaUCHUSI TPOU3BOJILHBIX THUIIOB,
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U peajn3yiTe METOIbl JOCTYNa K HUM.

3. PeanmsyiiTe mosHy0 crenuagn3amio mabnonHoro kiacca «Ilapa» mis Tuma int.

4. Hanumure nporpammy, I€MOHCTPUPYIOLIYIO paboTy mabIOHHONH (QYHKIIMU U KJ1acca C
pa3IMYHBIMY TUTIAMU JIaHHBIX.

5. OObsAcHUTE, YTO TaKOoe BUPTYaJIbHBIH METOJ W 3a4eM HCIOJB3YETCs I03HEe
CBSI3BIBAHUC.

6. Cozmaiite 0a30BBI KiIacC C BUPTYadbHOH (YHKIMEH W KJacc-HACICTHUK,
MIEPEONPEISISIONINNA 3Ty (QYHKITUIO.

7. TlpomeMoHCTpUpYHTE BBI30OB BHUPTYyadbHOW (YHKIMU uepe3 yKaszaTelb Ha 0a30BbIif
KJIacC, CChUIAIONINICSA Ha OOBEKT HACIECTHHUKA.

8. Ompenenure aOCTPaKTHBIA KJIAcC C YUCTO BUPTYaJIbHON (YHKIHMEH W peaTu3yiTe
HACJIEAHUKOB, IPEJOCTABISIONINX KOHKPETHYIO PEAIU3ALINIO.

9. IlpomeMoHCTpUpYHTE [AMHAMUYECKOE pacrpeiesieHne OoO0beKTOB 0a30BOro
MIPOMU3BOHBIX KJIACCOB C MCIOJB30BAHMUEM OIIepaTopa NEW.

10. OOBscHUTE pa3HUIY MEXAy nepeonpeaencHueM (override) u neperpyskoii (overload)
(GYHKIMI B KOHTEKCTE BUPTYaJIbHBIX METOIOB.

KonTpoabnasi padora Ne 3

1. Hammmmre nporpamMMmy, T€HEPHUPYIOUIYIO HCKIIOYEHHE NpU JACJICHUM Ha HOJb, U
obpabotaiiTe ero B OJ10Ke try-catch.

2. CozpaiiTe MOMB30BATEIBCKHHA KJIACC HMCKIIOYEHHS C COOOIIEHHEM 00 ommoke u
UCIIOJNIL3YITE €ro B MPOrpaMMe.

3. OObsicHuTe, Kak o0ecrmeunTh O€30MaCHOCTh PECYpCOB IMpPH BO3HHUKHOBEHHUH
uckiroueHnit (RAID).

4. PeanusyiiTe Kjacc C  yIOpaBICHUEM JUHAMMYECKON MaMATbIO, KOPPEKTHO
00pabaThIBaOIINN UCKIIIOUEHHS B KOHCTPYKTOPE.

5. Cozpaiite u 3anoaHUTE KOHTEHHEp std::vector HeTbIMU YUCIaMU, 3aTEM BBIBEAUTE UX
Ha JKpaH.

6. Wcmonp3yiite std::list mis XpaHEHUs CTPOK M pealln3yHTe JOOABJICHUE W yIAJCHHE
HJIEMEHTOB.

7. IlponeMoHCTpUpYHTE CO3aHUE U HUCIIOJIb30BaHKE std::set uIsi XpaHEeHUS! YHUKAJIbHbBIX
3JIEMEHTOB.

8. Cozpaiite std::map Ui XpaHeHHs Tap «KIIOY-3HAUYECHUE» W PEaTU3yWTe MOUCK II0
KJIIOUY.

9. MHcnonmp3yiiTe urepaTopsl s 00xoaa 3nemMeHToB std::vector u std::map, BEIBOAS HX
COJICPKHUMOE.

10. Tpumenute anroputm std::sort Kk BEKTOPY U OOBSICHUTE, KaKk paboTaeT COPTUPOBKA C
UTEpaTOpaMHu.

IIpumepHoe onncaHue U KPUTEPHUH OLIEHMBAHUS K MPOEKTY

Onucanue npoexkra:

WToroBelii MpOEKT TMpeAcTaBisieT Cco0OM KOMIUIEKCHYIO MPOrpaMMHYIO CHCTEMY,
pa3paboTaHHyto Ha s3blke C++, TeMOHCTPHUPYIOIIYIO BIIAJCHUE KITIOUEBBIMU KOHLEMIUSAMH U
TEXHOJIOTHSIMU, U3YYEHHBIMH B X0i€ Kypca. [IpoeKT noimkeH BKIItouaTh CO3aHie U OpraHU3aluio
KJIACCOB C IPUMEHEHUEM MPUHIIUIIOB 00BEKTHO-OPUEHTUPOBAHHOTO Mporpammupoanus (OOIT),
MCIIOJIb30BaHUE HACJIEIOBaHUs U MoJmMop(du3ma yepe3 BUPTyalbHble PYHKIIMH U aOCTpaKTHbBIE
KJIacChl, a Takxke 3(h(peKTUBHOE MPUMEHEHHE Ia0JIOHOB Il 0000IEHHOTO MPOTrPAMMHUPOBAHHSL.

B peanuzanuu nomkHBI OBITH TMPOAEMOHCTPUPOBAHBI HABBIKU Pa0dOThl ¢ MHCTPYMEHTaMH
pa3paboTKU: HACTPOIKa U MCIIOJIb30BAaHHE KOMITWIATOPA, COOPIIUKA, CUCTEMbI KOHTPOJIS BEPCHIA,
a Takke aBToMaTH3anus cOopku mpoekra. Ocoboe BHUMaHHE ynemnseTcs o0paboTke omuboK ¢
MOMOIIIBI0 UCKITIOUEHHH, 00ECTIeYeHnI0 Oe30MacHOCTH PECYpCOB M YIPABICHUIO MAMSTHIO C
HCIIOJIb30BAaHUEM YMHBIX yKa3aTeleu.

[TpoekT moMmKeH aKTUBHO HCIIONB30BaTh KOHTEWHEPH! cTaHaapTHoU Oubmuoreku (STL) u
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UTEPATOPHI U1 OpraHu3aluy U 00paOOTKU JaHHBIX, a TAKXKE BKJIIOYATh IPUMEHEHHUE aITOPUTMOB
STL nuis pemieHust NpakTUYECKUX 3ajad.

Kpurepun oueHuBanmusi:
1. ApxuMTeKTypa U CTPYKTYpa NMPOeKTAa

— Jlormueckas opraHu3anus Koaa, MOIyJIbHOCTh M YUTAEMOCTb.

— KoppekTHoe ucnonb30BaHle KJIACCOB, HHKACYIIAIUH U MOAU(BHUKATOPOB JIOCTYIIA.

— llpumenenue HacienoBaHUS W TMOMMMOpPGU3MAa C NPABHIBHON peanu3anuei
BUPTYaJIbHBIX (PYHKIMI U aOCTPAaKTHBIX KJIACCOB.

. Ucnmoan3oBanue mad/I0HOB

— Peanmuzanus GyHKIMOHATBHBIX U KJIACCOBBIX MIA0JIOHOB.

— KoppekrHas napameTpu3sanys TUIIOB U IPUMEHEHUE CIEIUATN3AINH 1a0I0HOB.

— OO00CHOBaHHOE UCIIOJIb30BAHNUE IAOIOHOB JUIS TOBBIIEHHS IEPEUCIIONb3YEMOCTH
KOJa.

. O0padoTka OMINOOK U UCKJIIOYEHHUSA

— Hanuume u KOppeKTHOCTH 0JI0KOB try-catch.

— Tenepanus u 06paboTKa MOTB30BATEIBCKIX UCKITIOUCHHIM.

— OO0ecnieueHre 0e30MaCHOCTH PECypCOB MPU BOZHUKHOBEHUU HckmoueHui (RAII-
MOIXO]1).

. Padora ¢ konreitnepamu STL n anropurmamu

— Hcnonp30oBaHue pa3IUYHBIX KOHTEHHEPOB (vector, list, set, map) 1Mo Ha3HAYCHUIO.
— IIpumenenue utepatopoB i 06xo/1a U MOJUGBUKALIMY JAHHBIX.
— MHcnonb3oBanue crangapTHeIx anroputMoB STL nis pemenus 3aaau.

. YﬂpaBneHne NaMATbHIO U YMHBIC YKa3aTeJIn

— KoppekTHoe nmpuMeHeHne yMHBIX yKazaresei (unique ptr, shared_ptr, weak ptr).
— OrtcyTcTBHE yTeUeK MaMATH U OIIUOOK BIIAJCHHS PECYPCAMH.
— OOecneuenne 0€30IMaCHOI0 COBMECTHOI'O HCIIOJIL30BAHUS O0OBEKTOB.

. MHCTpyMeHTBI pa3padoTKu M aBTOMATH3aLMA

— Hcnonb30BaHnEe CUCTEMBI KOHTPOJIS BEPCUM C TIOHSTHOW HCTOPUEN N3MEHEHHM.

— Hanuune aBToMatm3upoBaHHOM cOopku mnpoekta (Makefile, CMake wunu
CKPHIITHI).

— Hcnonp3oBaHne omiaguuka M OpOoQWIMPOBIIMKA Ui  TECTUPOBaHHUA U
ONTUMU3AIHH (TIPH BO3MOKHOCTH).

. KauecTBO KOoaa 1 JOKyMEHTauus

— YwuraeMocTh, CTUIIb KOAUPOBAHUS U KOMMEHTApHH.
— Hanuune onucanus apXuTeKTYpbl U HHCTPYKIMHA IO COOPKE U 3aIyCKy MTPOEKTa.
— TecroBble mpuMepsl U AEMOHCTpaLKs PabOThl KIFOUYEBBIX (YHKIIMOHATBLHOCTEH.

. DYHKIHMOHAJIBHOCTH M COOTBETCTBHE TPeOOBAHUAM

— TlomHOTa peanu3anuu 3asBJICHHBIX (YHKIIMOHATBHBIX BO3MOKHOCTEH.
— KoppekTHocTh paboThl MporpamMmbl 6€3 KPUTHUECKUX OLTHOOK U COOEB.
— D@ deKTHBHOCTH M ONTUMATBLHOCTh PEIICHUM.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUMILINHE (MOTYJIIO0)

Ne n/m

3apanne OTtBeT Komnerenuus

YT0 U3 NEepeynCcIEHHOr0 ABJISIETCA CUCTEMON KOHTPOJIA
BepcHii?

a) CMake

0) GDB

B) Valgrind

r) Git

T

YK-1

Kaxoit momudukatop goctymna B C++ 103BOJISET
HaCJIeTHUKaM KJlacca UMETh JIOCTYI K WieHaM 0a30BOTO
KJIacca, HO 3aKPBIBACT UX OT BHEIITHETO Koja?

a) public

YK-1
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0) private
B) protected
r) friend

Kakoii ymHBI# ykazarenb B C++ o0ecrieunBaeT moacyer
CCBUIOK 1 aBTOMAaTHU4€CKOC YIAJICHUC 00BeKTa pu
OTCYTCTBHH BJIaJICIBIIEB?

a) std::unique_ptr

0) std::shared_ptr

B) std::weak_ptr

r) raw pointer

OIIK-6

Uro obecrieunBacT no3aHee cBs3biBanue B C++?
a) CraTudeckast THITU3AIIHS

6) Buptyansasie GpyHKIINN

B) Makpocs! perporieccopa

r) KoHCTpYKTOpBI

[K-1

Kaxotii 650k rictionb3yeTcs st 00paboTKN UCKITFOUEHHUIH
B C++?

a) for-loop

0) if-else

B) switch-case

r) try-catch

[IK-1

Kakoli koHTeliHep U3 cTaHAapTHOM Onbmnoreku C++
obecnieynBaeT XpaHEHNE HIIEMEHTOB B
OTCOPTHUPOBAHHOM BHUJIE U 00ECTIeUNBaET OBICTPHI
MOMCK?

a) std::vector

0) std::list

B) std::set

r) std::deque

OIlK-1

UTo U3 MepeuncIeHHOTr0 SBISETCS CpeIoi pa3paboTKu
(IDE) mnsa C++?

a) Visual Studio

0) GCC

B) Make

r) Valgrind

[IK-1

Kaxoii TepMHH OIUCHIBAET Ki1acc, KOTOPBIM CONEPIKUT
XOTs1 OBl OJJHY YHCTO BUPTYaJbHYIO (DYHKIIUIO U HE
MOJKET ObITh HHCTAHIIUPOBAH?

a) AGCTpaKTHBIN KJacc

0) Unrepdeiic

B) bazoBslii kimacc

r) CtpyKTypa

OIIK-1

Kak naspiBaercst mapamerpusaiusi Tumnos B C++?

[1Ta0soHE!

YK-1

10.

Kak Ha3biBaeTCsi QyHKIIMS, BhI3bIBAEMAs MPH CO3aHUH
o0OBekTa Kitacca?

KoHnctpykTop

OIIK-6

11.

Kak Ha3piBaeTcs 00bEKT, KOTOPBIH MO3BOJISIET
MIPOXOJUTH I10 3JIEMEHTaM KOHTelHepa?

Hrepatop

OIIK-1

12.

Kaxoit yMHBII yKa3aTenab OpeJoTBpaLIACT [UKINUYECKUE
CCBUIKH?

std::weak_ptr

OIIK-6
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