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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuIUIMHbL (MOAYIS) «S3bIK TporpaMMupoBanust C++» cocTaBiieHa
B COOTBETCTBUM C (hefiepalIbHbIM I'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busHec-aHanuTuKa, yTBEp)KIEHHBIM NMpHUKa30M MHUHHUCTEPCTBA HAyKH U BBICLIEr0 0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3yuenue nuciumiInHebl (Moayiis) «S3plk nporpaMMupoBanust C++» BaXXHO JJI1 OCBOSHMUS
3 PEKTUBHOTO TMPOTrPaMMHUPOBAHUS CHCTEMHOTO M MPUKIAJAHOTO YPOBHA, a TaKxke s
NOHUMAaHMs MPUHLUUIOB pabOThl ¢ MaMATbI0 U OOBEKTHO-OPUEHTHPOBAHHOIO MOJIXOAA. ITO
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 aucuuruinia (MOAy/b) BKIIFOUEHA B Y4EOHBIH IIJ1aH 10 TPOrpaMMe MOATOTOBKH
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-uapopmaruka, npodunbs buzHec-aHamTuTHKA
U BXOJUT B BapUaTHUBHYIO dYacTh bioka 1, ¢opmupyemyr ydacTHHKaMu 00Opa3oBaTEIIbHBIX
OTHOLIEHHUM.

JucnuniuHa (MOAYIb) SBIsS€TCS BEIOOPHOM M JOCTYIHA Ui U3y4eHus Ha 2, 3 unu 4 Kypce
B 4,5, 6,7, 8 cemecTpax Ha BEIOOP.

Heab wu3yyeHusi AMCHUIUIMHBI (MOayJs): (OpMHUpOBaHHE HABBHIKOB 3()()EKTHBHOTO
nporpaMMupoBaHus Ha s3blke C++ 11 cO37aHHs BBICOKONPOM3BOJAUTEIBHBIX M HaJI€KHBIX
IIPOTrPaMMHBIX PELICHUM.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— H3YYUTh OCHOBHBIE KOHIICTIIUU U MOJIEJIN 0OJaUHBIX BBIYUCIIECHHUH, BKIIIOYasi CEPBUCHI
IaaS, PaaS u SaaS;

— OCBOUTh HPUHIMIMBI MPOSKTHUPOBAHUS U Pa3BEPTHIBAHUSA OOJAUHBIX APXUTEKTYp C
y4eToM 0e30IacHOCTH M MaclITabupyeMOCTH;

— HAay4YMTbCS NPUMEHATh HWHCTPYMEHTBHI U IJIATPOPMBI OOJIAYHBIX MPOBAWIEPOB IS
pelLIeHHs TPAKTUYECKHX 33/1a4 B pa3pabOoTKe MPOrpaMMHOro 00ecreueHus .

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEeH

3Hamb:

— KOHCTPYKIIMH aKTyalbHOU BepcuH sA3blka C++;

— (yHKIMM K KIacChl CTaHIAPTHOW OMONINOTEKH;

ymembo:

— pemiarth 3a7a4M ¢ MOMOIIbIO si3bika C++;

— THcaTh MOAJAEP>KUBAEMBIN KOI;

— paboTaTk ¢ IMHAMUYECKOH MaMAThIO;

enademp:

— HaBBIKOM BeJICHHS pa3pabOTKU CIOXKHBIX MMPOrpamMm Ha si3bike C++.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH HH(OpMaIrn
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii ynpasjieHus OM3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMbIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq petenus npodeccHoHaTbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIHU B paMKax
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCTICAOBAHUM I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE U
KOOPJIMHAIIMIO 33/1a4
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChl
HaumenoBanue
n Ounas gpopma
paszaena TKY
JHCHHUIINHBI Konrakruas padora (Tekymuii KOHTPOJIb
(Moayas) Jleknun CemuHapsbl Kontp | CamocTosiTes yemeBaemocTH)
(mpakTHYecKue | 0Jb bHasA padora
3aHATHS)
1 HNHCcTpyMeHTHI 115t 4 4 18 Ketic
pa3pabotku Ha C++ Komnoksuym
2 OOII na s3p1K6 CH++ 4 4 19 Keiic
W HACJIeJJOBaHHE Kommoksuym
3 [a6moHsI 4 4 18 Ketic
KosokBuym
4 Honumopduzm u 4 4 19 Keiic
BUPTYaJIbHbBIC Komnoksuym
hyHKIHH
5 Uckimouenns 4 4 18 Keiic
Konnoksuym
6 Konretineps! u 4 4 19 Keiic
UTEPATOPHI KosokBuym
7 Monynu 4 4 19 Keiic
MPOU3BOJUTEIHHOCT KommokBuym
b
3auem c oueHKoll 4 IIpoekT
Hmozo: 28 28 4 130
Oo0vem oucyuniunst 190
(mooyna) (6 ax. u.)
Oobvem oucyunIuHbl 5
(moodyns) (6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Nen/m HaumeHoBaHue pasaeJia Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JUCHMIJIMHBI (MO1YJIs1)
1 WncTpymeHTs! 11 pa3paboTKu WHcTpymMeHTsI s pa3paboTku Ha C++
Ha C++
2 OOII na s3p1ke C++ U OOII va C++ u Hacnenosaune. CeMaHTHKA OOBLEKTOB.
HacJe/I0BaHNe [eperpy3ka u onepaTopHbie HYHKIIUH
3 [TaGmoHBI [Ta6monsl. O000IIEHHOE MPOTPaMMHUPOBAHUE
4 [Momumophusm 1 BUpTyanbHbIC [omumopdusm u BupTyansabie GyHKIMH. Varnomsl
(GyHKIUH coBpeMeHHoro C++
5 Hckmrouenwst Uckmrouenns n 06padoTka omubok. [TapammensHoe
MIpOrpaMMHUpPOBaHHE
6 Konteiineps! u urepatopsl KonTeiiHeps! 1 utepatopbl. AITOPUTMBI U THANIa30HBI.
YnpaBienue namsThio
7 Monynu 1 TpOU3BOAUTENHHOCTE | MOIynH B TPOM3BOAUTENHHOCTE. | eHepaliyst 1 mepeHOCUMOCTb
Koza
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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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnognasa numepamypa:

1. Meiiepc, C. Haubonee spdextuBnoe ucrnonb3oBanue C++. 35 HOBBIX peKOMEHAALUN IO
YIAYYIICHUIO BAIlMX MPOTPaMM U TPOEKTOB : MpakTHueckoe pykooactso / C. Meiiepc ; mep. ¢
anri. P. B. [TaBnoBa. — 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 298 c. - ISBN 978-5-89818-
563-3. - Tekcr : anektponHbiit. - 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. Butropuo, P. Xnebuukos, M. Anucaap ; iep. ¢ auri. 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
pyxoBoactso / P. I'pumwm ; iep. ¢ anra. B. 1O. Bunnuka. - 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, 0. 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. Pa3paboTtka BeG-mpuiokeHuii : yyeOHuK Uit By3oB / H. P.
[TomyakToBa. — 2-¢ m3n. — Mocksa : M3marensctBo Opaiit, 2025. — 204 c. — (Bricuree
oOpazoBanue). — ISBN 978-5-534-18645-1. — Tekct : anexkTpoHHBIN // OOpa3zoBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/567610.

2. 3apameHckux, E. I1. PazpaboTka HHPOPMALIMOHHBIX CUCTEM : YUEOHMK U MIPAKTUKYM JJIS
By30B / E. I1. 3apamenckux. — 2-¢ u3n. — Mocksa : U3marensctBo FOpaiit, 2025. — 78 ¢. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-21420-8. — Tekct : 31IeKTpOHHBIA //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/571333.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIOIUM MPOTHBOIIOKAPHBIM MPAaBUIIaM U HOPMaM U 00€CIIeUHBaIOLICH MPOBEACHUE BCEX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCLUIUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEIbCKON PabOT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.
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https://znanium.com/catalog/product/2107916
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JCKIIMOHHOTO THIA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAIllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro o6opynoBanus. [lomenieHnss yKOMIIEKTOBAaHbI CHEIMATN3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH Ui TPEACTaBICHUS Y4eOHOH
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUILTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONIb30BaHMs MHBAIUIAMH M JIMLIAMU C OTPAHMYEHHBIMH BO3MOXKHOCTSMH 30POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBISAETCA JAOCTYN (B TOM 4YHCIE YIaJleHHbIH) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
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 AUCIUTIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrpaMMHOTO  OOecTeueHus, COBPEMEHHble TmpodeccCHoHanbHbIe 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 npornecce n3yueHust TUCHUIINHBI (MOYIIs) «SI3bIK mporpammupoBanus C++» B pamKkax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH MCIOJB3YIOTCSl TaKhe BUJIbI Y4eOHOUM paboThl, KaK JIEKIUH,
CEeMMHapBbI, KEHChI, KOJUIOKBUYMBI, IPOEKT, a TAK)KE PA3JIMYHbIE BHJIBI CAMOCTOSITEIBHON PabOThI
oOydaromuxcsi 1O 3aJlaHuI0  [pEenojaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
npoecCHOHANBbHOM JIEKCUKH, 3aKpeIUIeHne MPaKTUYeCKUX Mpo(ecCHOHATbHBIX KOMIIETEHIIUH,
MOOUIPEHNE UHULINATHB.

Jlekyusi — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIEKT JIEKIMI: KpPaTKO M CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BHIBOJBI M OOOOIICHUS JIEKIMH; BBLACIATH Ba)KHBIE MBICIH,
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 c(opMyampoBaTh BOIPOC M 3a1aTh €ro
IPEMoJIaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktTuBHas paboTa CTyJeHTa HAa CEMUHApeE,
€ro OTBETHI Ha BOMPOCHI MIPETIOJABATEIIS U yYACTHE B TUCKYCCHH.
JJ1s1 yCIIENIHOTO Yy4acTHsl B CEMUHApE CTYICHTaM PEKOMEHYETCsI 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 MPENOJAABATENS] CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOAACPKUBATH TUATIOT C OJHOKYPCHUKAMHU,
4TOOBI 000TaTUTH OOCYXKJCHHE U PACIIUPUTH CBOU 3HAHMUSI.

Keiic — mpaktuyeckass paboTa CTYJEHTOB HaJl PEIbHBIMH WM CMOJIEIUPOBAHHBIMU
3a/layaMu, 4TO MO3BOJISIET CTYIEHTY IPUMEHATh TEOPETUYECKHUE 3HAHUS HA ITPAKTHKE.

CTyneHT caMOCTOSITENILHO pa3padaThIBAET CTPATETUIO PEILICHNUS IOCTABICHHON 3a]a4u, YTO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHUYECKOTO MBIIUICHHUS U CAMOCTOATEIBLHOTO MPUHSATHS
pemennii. Takoi moaxo/1 moMoraeT NoAroTOBUTh Oy yIIMX CIIEHUAINCTOB K PeaIbHBIM BHI30BaM
B UX NPO(eCcCHOHAIBHO J1eATEIbHOCTH.

Konnokeuym — ycTHBIE OTBETBI HAa BOIIPOCHI, CIIMCOK KOTOPBIX U3BECTEH CTYJICHTY 3apaHee.

B mpouecce moaroroBKkM K KOJUIOKBUYMY HEOOXOIMMO IPOAHAIW3UPOBATh YyueOHbIE
MaTepuaibl, 03HAKOMUBLINCH C JIEKIUSAMH, Y4EOHMKAaMH U JOIOJIHUTEIbHBIMU HMCTOYHUKAMU,
aKLICHTUPYs BHUMaHUE Ha KIIOYEBBIX TeMaX. PexkoMeHayercs co3naTh CTPYKTYPUPOBAaHHBIE
KOHCTICKTBHI, BBIJICJISISI OCHOBHBIE HJICH, TEPMUHBI B (DOPMYITBI.

Ilpoexm — uccrnenoBarenbckas paboTa 1Mo Kypey U Mpe3eHTalusl pe3yIbTaToB.

Jnst ycnemHoW MOATOTOBKM K MPOEKTY: YETKO OMNpEeACNIUTE IeIM M 3aJa4d MPOEKTa,
pacmpenenuTe podd U OO0S3aHHOCTH MEXAY YYAaCTHHKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITIOJTHCHMS KOKOW 9acTh paboThI. PerynsapHo mpoBoanuTe BCTpEdH JJIst OOCYKACHUS IMporpecca
U peUICHHs] BO3HUKAIOUINX BOIPOCOB.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlieHHass Ha YINIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce camocTosITeNbHOM pabOThI CTYIEHTHI B3aUMOICHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiamMy Mpyu MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIOYA0T padoTy
C KOHCTIIEKTaMH JIEKIIUi (00paboTKa TeKCcTa), MOBTOPHOE U3yUeHHE YUeOHBIX MAaTEPHUATIOB, TUTAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS IO JUCHHUIIHHE (MOAYJIIO)

Kpurtepuu nosiydyeHusi ypoBHsl ¥ OLlEHUBAHHS C(POPMHUPOBAHHOCTH KOMIMeETEHUMIi M0
AUCHHUILINHE (MOAy/110) «S3bIk nmporpammupoBanus C++»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromuxcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISICTCS B BUJIE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OYeHKOU, TIPU HTOM TPOBOJUTCSA OIIEHKA KOMIETEHIUH, C(HOPMHUPOBAHHBIX IO
JUCITUITIIINHE.

st oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJa OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

Jecarubannbuas IlaTtubamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4eT
OLICHKA OLICHKA 00yuYeHusl Mo TUCHUILUTHHE (MOIYJIIO)
10 OTiamaHO 3a4yTeHo CTyneHT TONHOCTHIO BIAJCeT 3HAHHUSIMH,
9 OTIUYHO 3a4TeHo M3JIOKEHHBIMU B pabodell mporpamMme, H
8 OTIM9EO 34YTeHO ry0OKo  ocMblcisieT  aucuuiuiuHy. OH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

CaMOCTOSITEIILHO u JIOTHYECKH
[IOCJICA0BATEIILHO OTBEUYACT Ha BCE BOMPOCHI,
aKIICHTUpYS BHUMaHWE Ha  HauOonee
BaKHOM. YwMmeer aHAJIM3UPOBATH,
CpaBHUBATH, KJIACCH(UIIUPOBATH, 0000IIATh,
KOHKPETH3UPOBaTh U CUCTEMAaTHU3HPOBATH
W3yUYCHHBIH MaTepuall, BBIICISSI KITIOYCBEIC
MOMEHTHI W YCTaHaBIIMBas IMPUYUHHO-
CJICNICTBEHHBIE CBs3U. YeTKO (GopMyIupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJH30B u JIPYTUX
WCCIIC/IOBAHNH, & TaKXKe PelacT CIOXKHbBIC
3agaud. CTyIEHT XOpOIIO 3HAKOM C
METOJaMH HCCJIEIOBAaHUs, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEeT
CBSI3bIBATh TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJsl) C TPAaKTHYECKUMHU
3a/1a9aMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
MPOTPAMMBI U CAMOCTOSITEIIHHO, JIOTHUECKH
MOCJIEI0BATEIILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJiee 3HaYMMbIX MOMeHTaX. OH ymeer
aHaJM3UPOBATh, CpaBHMBATb,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3MPOBATH
W3yUYCHHBIH  MaTephal, BBIIENAS  €ro
KIIOYEBbIC  ACMEKThl M yCTaHABIHBas
MPUYUHHO-CJICJICTBCHHBIC CBSI3W.
®dopMyIUpyeT CBOH OTBETHI, YBEPCHHO
HMHTEPIPETUPYET PE3yJIbTaThl AHAJIU30B H
JPYTUX WCCICIOBAHUM, a TaKkKe peraeT
CJIOXHBIE CUTyallMOHHBIE 3a7auu. CTyJIeHT
XOPOIIIO 3HAKOM c METOZaMH
HCCJICI0OBAHMS, HEOOXOIUMBIMHU JUIS
MPAKTUYECKON JEATEIbHOCTH, U YMEET
CBSI3bIBATh TEOPETHUUECKUE ACIIEKTHI
mpeaMeTa ¢ MPAKTHYECKUMHU 3a/1a4aMu.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHnt obnamaer 0a30BBIMH 3HAHHSIMH
0 TUCIUILTHHE (MOJYJITIO), HO HCTIBITHIBAET
TPYJHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyTUpOBKH. B
X0JI¢ OTBETOB OH JIOIyCKAeT OIIHOKH,
Kacaromuecst CcyTd BompocoB. CTyaeHT
crroco0eH peraTh TOJBKO CaMble TPOCTHIC
3aJa4d W BIIAJCET JIHUIIb MHHUMAIbHBIM
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JdecatudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

Ha60p0M METOA0B UCCIICAOBAHUS.

3 He cnan He 3aureno CrymeHT He OBIael O00sS3aTeIIBHBIM
He cnaun He 3auteno MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He cnan He 3auTeno MOJXKET OTBETUTh Ha BOIPOCHI, JAXKE €CIIU

mnmpernogaBareiib 3adacT JOIMOJTHHUTEIIBHBIC

HaBOJAIIINE BOTIPOCHI.

Juctumimza (Moaynb) <«SI3pik mporpammupoBaHusi C++» OLEHUBAeTCs CIEAYIOLUM
obOpazoM:

AKTHBHOCTBH Bec Onucanne

Ketic 40% | IlpakTrueckas paboTa CTyIEHTOB HaJ| pEalbHBIMH WITH
CMOACIIMPOBAHHBIMHU 3aJa4aMU, YTO IMMO3BOJIACT CTYACHTY NIPUMCHATH
TEOPETUUECKUE 3HAHUS Ha MPAKTHKE

KonnoxBuymsl 30% | YcTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX U3BECTECH CTYACHTY
3apaHee
[Ipoekt 30% | 3amuTa UTOTOBOTO IIPOEKTA

®opmyaa pacyéra MTOroBO OLEHKH M0 JUCHUIUVIMHE (MOAYJII) «S3bIk
nporpammupoBanus C++»: «0,4 x cpennee 3a kericel + 0,3 X cpegHee 3a KOJIIOKBUYMHI + 0,3 X
MIPOSKT».

Texymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOMIUXCH MO0 JUCHUILIHHE (MOAYJII0)

IIpumepHbIe 3a1aHus IS KelicoB

HNucTpymenTsl A paspadorku Ha C++

1. Keiic: Hacrpoiika cpeasl pa3padorku ¢ ucnoJb3oBanuem Visual Studio Code n
CMake. Crynentr ycranasnuBaer VS Code, HacTpauBaeT kommmisatop MinGW u ucrnonb3yet
CMake ansa cOopku mpoctoro mpoekta "Hello World". IIpumep: Co3mate CMakeLists.txt u
CKOMIUJIMpoBaTh Tporpammy. Bompocer: Kakue npeumymiectBa maer CMake? Kak pemuts
npoodsieMy ¢ MyTSIMH K KOMIHIATOPY?

2. Keiic: Otnagka mporpammbl ¢ nomoumsio GDB. CTyaeHT numer mporpammy c
omunoOKkoil (HampuMmep, OeckoHeuHbIH HMKI) U ucnoiasdyeT GDB ang momaroBoit oTiajgku.
[Tpumep:  YcranoButh breakpoint u  mpocMoTperh mnepemenHble. Bompocel:  Kak
nHTepnperupoBath BeiBOJ GDB? Kakue anprepratusel GDB cymecTByroT?

3. Keiic: WuTterpamusi ¢ Git ans ynpaBieHusi BepcusiMu koaa. CTyJqeHT co3maeT
PETo3uTOpPHi, KOMMHUTUT HM3MEHEHHUS B KOJI€ KalbKYJIATOpa M pa3pelaer merge-KOH(IUKT.
[Tpumep: Mcnons3zoBaTh koMaH sl git add, commit, push. Bonpocsl: Kak n30exars KOHQIUKTOB?
Kakue uncrpymentsl GitHub nomoratot B koMaH1HOM pa3paboTke?

4. Keiic: IlpopuaupoBanue npousBoauteabHocTu ¢ Valgrind. CtyneHT aHamu3upyer
yTEeUYKH TaMATH B mporpamme, ucmonb3ys Valgrind. Ilpumep: 3amyctuts valgrind --leak-
check=full ./program. Bompocs:: Kak wunTepnperupoBats otuer Valgrind? Kakue npyrue
MHCTPYMEHTHI JJ1s1 TpOUINPOBAaHUS Bbl 3HaeTE?
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OOII na sa3pike C++ u HacjeaoBaHue

1. Keiic: Peanu3anus kiaacca "®urypa" ¢ HaciaenoBanuem. CTyaeHT co3qaeT 0a30BbIi
kiacc Shape ¢ meronamu area() u perimeter(), u Hacneayet ot Hero Circle u Rectangle. [Ipumep:
Hcnonb3oBarts virtual mis momumopduszma. Boripocsr: [loueMy HykeH BUPTyalIbHBIN 1ECTPYKTOP?
Kak 106aBuTh reTTephl/ceTTephl?

2. Keiic: Ileperpy3ka omneparopoB aasa kJjacca Vector. CTyneHT neperpyxaer
oreparopsl + U * I MaTeMaTHUecKoro Bekropa. IIpumep: operator+ (const Vector& other) {
return Vector(x + other.x, y + other.y); }. Bonpocsr: Kakue oneparops! Henb3s nieperpyxars? Kak
peanu3oBaTh ONepaTop BbIBOAA <<?

3. Keiic: CeManTHKa 00beKTOB B KOHCTPYKTOPax M jJecTpykTropax. CTyJIEHT IUIIET
kiacc ResourceManager ¢ RAII (pecypcamu B KOHCTpyKTOpE), yrpasiss ¢aitmamu. [Ipumep:
KoHcTpykTOp OTKpBIBaeT daiin, 1ecTpyKTop 3akpbiBaeT. Borpockr: Uto Takoe npasuiio Tpex? Kak
n30exarb KOIMPOBaHUs 00BEKTOB C pecypcaMu?

4. Keiic: HaciaenoBanume u koMmo3uuuss B kJjacce "ABToMoOmwiIb'. CtyaeHT
monenupyer kinace Car ¢ HacienoBanueMm ot Vehicle m xommnosunueit Engine. Ilpumep: Car
conepxut 00bekT Engine. Borpocsr: Korya ucmons3oBaTh Hacae10BaHUE, a KOT/1a KOMITO3HIIAIO?
Kak peannzoBath MHOKECTBEHHOE Haclie0BaHUE?

126, 10HbI

1. Keiic: Co3nanue madaonnoro kjaacca Stack. CTyneHT peanu3yeT CTeK ¢ 11a0JIoHOM
st moboro tuna T. [Tpumep: template<typename T> class Stack { ... };. Bonpocsl: Kak no6aButh
cnenuanu3anuio Ui tuna int? Kakue orpannyenust Ha ma0aoHbI?

2. Keiic: 1lladnonnas ¢pyHKuus s moucka Makcumyma. CTyIeHT THIIET (QYHKIIHIO
max ¢ I1abJoHOM, paboTarIny ¢ ykciamMu u cTpokamu. [lpumep: template<typename T>T
max(T a, T b). Borpocsr: Kak 06paborats Tuiisl 6€3 onepatopa >? Urto takoe SFINAE?

3. Keiic: O000menHoe mnporpaMMupoBaHue ¢ KoHTeliHepamu. CTyIeHT CoO3/aeT
malIoOHHYI0 (GYHKIUIO s cOpTUpoBKM BekTopa. Ilpumep: template<typename T> void
sort(std::vector<T>& V). Bonpocer: Kak caenate (QyHKIHMIO YHHUBEPCATbHOW sl JTFOOBIX
KoHTeliHepoB? Kakue craHIapTHBIE aITOPUTMBI HCIIOJIB30BATh?

4. Keiic: Illabaoubl ¢ mapameTpaMu no ymoauanuio. CTyeHT nuiuer mabnoH Pair ¢
nedontueiMu  THnamu. [lpumep: template<typename T1=int, typename T2=std::string>.
Bompocsr: Kak kom6unmpoBarts ¢ variadic templates? ITpumepsr u3 STL.

IHHonumopgusm u BUpTYadbHbIe QyHKIHHU

1. Keiic: BupryanbHble pyHKIMH B HePapXMM KUBOTHBIX. CTYJIEHT CO3/1aeT KJIACChl
Animal, Dog, Cat ¢ BuptyambasiM MeTogoMm speak(). Ilpumep: virtual void speak() override.
Bonpocsr: Kak pab6ortaer no3nnee ca3siBanue? Yro takoe pure virtual function?

2. Keiic: Umnoma CRTP pas crarudeckoro noiaumopgusma. CTyIeHT HCIIONIB3YeT
Curiously Recurring Template Pattern mis kmacca Base<T>. Tlpumep: template<typename
T>class Base { ... };. Bompocsr: Ilpenmymecrsa CRTP Hax BuUpTyanbHBIMH (YHKIHSIMU?
IIpuMeps! HCTIOAB30BAHMSL.

3. Keiic: BupryaabHble aecTpykTopbl B (padpuunom Mmetoae. CTyIeHT peann3yeT
¢dabpuky mns co3manust oObekroB Shape. Ilpumep: std::unique ptr<Shape> createShape().
Bormpocsr: [Touemy BaskeH BUpTYyanbHBIN necTpykTop? Kak nzbexars yreuek mamstu?

4. Keiic: CoBpemenHble uanoMbl C++ ¢ override u final. CtynenT ucnons3yet override
it meto1oB 1 final st kiaccos. Ipumep: class Derived final : public Base { void func() override;
}. Borpocsr: Uto Takoe covariant return types? Ipumepst uz C++11/14.
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HUckarouenus

1. Keiic: O6padoTka uckiaoveHuii B paitioBbix onepamusix. CTyJAeHT TUIIET )YHKITHIO
uyreHus (aina c try-catch. Ipumep: try { std::ifstream file; } catch (const std::exception& e).
Bonpoce: Kakue cranmapTtHble HCKiIIOYeHHUs ucnoib3oBaTh? Kak co3gath coOCTBEHHOE
UCKJIIOUeHHE?

2. Keiic: RAIl ¢ wuckiawouenusmu B kjgacce Database. CtyneHT ympaBisieT
noaxkiroyeHueM k b/ ¢ noexcept. [Ipumep: Kiacc ¢ KOHCTpYKTOpOM M 1eCTpyKTOpoM. Bompocht:
Uro takoe stack unwinding? Kak komOuHMpOBaTh ¢ smart pointers?

3. Keiic: IMapanieasHoe NporpaMMHpOBaHHe c std::thread "
HcKIYeHusiMu. CTyIeHT 3allyckaeT MOTOK M oOpalaThiBaeT HCKIO4YeHHs B HeM. [Ipumep:
std::thread t(func); tjoin();. Bompocsl: Kak mepenat HCKIIOYEHHE MEXIY ITOTOKAMU?
Hcnonb3oBanue std::exception ptr.

4. Keiic: O0pa6oTrka omu00K B acMHXPOHHOM Kojae ¢ future. CTyqeHT HCIONB3yeT
std::async u noBuT uckmodenus u3 future. [lpumep: auto f = std::async(func); f.get();. Bonpocsr:
Pasuuna mexnay std::exception u cuctemHbiMu ommmOkamu? Jlydmime npakTuku oOpaboOTKu
VCKJIIOYEHH.

IIpumepHBbIe BOPOCHI I KOJIOKBHYMA

Bonpoce! o reme «Bupryajabsnsbie meroasl. Ilo3anee cBa3bIBaHne»
UYro Takoe BUPTyalIbHBIA MeTo 1 B C++ 1 Kak OH 00BSBIISETCS ?
Kak pabotaet MexaHu3M MO3HETO CBSI3bIBAHUS U 3a4€M OH HY>KEH?
B uém pazHuna Mexny BUPTyaJIbHBIM U HEBUPTYaJIbHBIM METOJIOM?
Kak Bnusier BUpTyanbHBIN METOJ] Ha pa3Mep U CTPYKTYpy oObekTa?
Kaxue npo0aembl MOTyT BOSHUKHYTh TP UCIIOJIb30BAHUN BUPTYAIbHBIX METO/I0B?

arwONE

Bomnpocel no Teme «O6padorka omméok. Biaoku try-catch»
Kak yctpoena o6pabotka ucknrouenuit B C++?
Kak o0bsaBistroTcs 610k try, catch u 9yto onu nenarot?
Kakwue THIbI TaHHBIX MOYKHO MCTIONIB30BaTh JUIsl TeHEPAUU UCKITIOUSHHN?
Kak peann3oBath n0Jab30BaTENbCKOE UCKITIOYEHNE B CH++7
. Kak obecnieunts 0Oe3omacHoe OCBOOOKIEHHE pECYpCOB IPH BO3HUKHOBEHHU
VCKIIFOUEHHI?

arONE

Bonpocsl mo reme «BekTop u ciucok. MHOXKeCTBA M CI0Bapu»
Kak ycrpoena obpabotka nckimtouenuit B C++?
Kaxk o0bsBisitoTest 6:10KH try, catch u 4To OHM JenaroT?
Kakue THmbI TaHHBIX MOYKHO UCIIOJIb30BaTh JUIs FeHEepalui UCKITIOUSHUN?
Kak peann3oBath noJab30BaTENbCKOE UCKITIOYEHNE B CH++7
Kak ob6ecneunts Oe30macHoe OCBOOOXKJIEHHE PpECypcOoB TMpU BO3HUKHOBEHUH
UCKITIOYEHUN?

asrODE

IIpumepHoe onncaHue U KPUTEPUH OLIEHNBAHUS K MPOEKTY

Onucanue npoexkra:

WToroBplii MPOEKT TMpeAcTaBiIsieT Cco0OM KOMIUIEKCHYI0 MPOrpaMMHYIO CHCTEMY,
pa3paboTaHHyto Ha s3blke C++, TeMOHCTPHUPYIOIIYIO BIIaJCHUE KITIOUEBBIMU KOHLEMIUSAMH U
TEXHOJIOTUSIMU, U3YYEHHBIMH B X0/i€ Kypca. [IpoeKT noimkeH BKIItoYaTh CO3JaHie U OpraHU3aluio
KJIACCOB C IPUMEHEHUEM MIPUHLIUIIOB 00BEKTHO-OPHUEHTUPOBAHHOTO MporpammupoBanus (OOIT),
UCIIOJIb30BAaHUE HACIEA0BaHMs U MOJUMOp(pH3Ma Yepe3 BUPTyalIbHble (DYHKIIUU U aOCTpaKTHbIE
KJIacChl, a Takxke 3(h(peKTUBHOE MPUMEHEHHE Ia0JIOHOB Il 0000IIEHHOTO TPOTPAMMHUPOBAHHSL.

B peanuzanuu 10mKHBI OBITH MPOAEMOHCTPUPOBAHBI HABBIKU PaOOTHI C MHCTPYMEHTAMHU
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pa3paboTKU: HACTPOIKA U MCII0JIb30BaHHE KOMITWISTOPA, COOPIIMKA, CUCTEMbI KOHTPOJIS BEPCHIA,
a TaKKe aBTOMaTH3alus cOOpKu mpoekTa. Ocoboe BHUMaHME yenseTcss 00padoTKe OmMUO0OK ¢
IIOMOIIBI0 UCKIIIOUEHHH, OOECIeUeHNnI0 0e30MacCHOCTH PECYpCOB M YIPABIECHUIO NaMATBIO C
HCIIOJIb30BAHUEM YMHBIX YKa3aTEJICH.

[TpoekT mo/mKeH aKTHBHO MCIOJIb30BaTh KOHTEHHEPHI cTaHaapTHON OmOmuoreku (STL) u
UTEPATOPHI Il OPraHU3aluy U 00paOOTKH JaHHBIX, a TAK)KE BKIIIOYATh IPUMEHEHHUE aITOPUTMOB
STL pns penieHus: NpakTUYECKUX 3a]1a4.

Kpurepun onenuBanus:

1. ApxuTtekTypa u CTPYKTypa NpOeKTa
— Jlornueckas opranusanus Koja, MOAYJIbHOCTb U YUTAEMOCTb.
— KoppekTHoe ncrnosnbp3oBaHue KJIaccoB, MHKANCYIALIUN U MOIU(PUKATOPOB JOCTYIIA.
— llpuMeHeHue HacnelnoOBaHUS W MONMMOPPHU3MA C MPABWIBLHOW peanu3aiueit
BUPTYaJIbHBIX (PYHKIMI 1 aOCTPAaKTHBIX KJIACCOB.
2. Ucnoab3oBanue madJ0HOB
— Peanuzanuus GyHKIMOHATIBHBIX U KJIACCOBBIX 1a0JIOHOB.
— KoppekTHast mapameTpu3aius TUIIOB U IPUMEHEHNE CTICIIUAIN3AIUH a0I0HOB.
— O00CHOBaHHOE HCII0JIb30BaHKE IIA0JOHOB IS OBBIILICHHSI HEPEUCTIONb3YyEMOCTH
KOJa.
3. O6padoTka oIIMOOK U HCKJIOYEHUSI
— Hanuume u KoppeKTHOCTH 0J10KOB try-catch.
— T'enepanus u 06padoTKa MOJB30BATEIBCKUX UCKIIOUEHHH.
— OO0ecneueHre 0€30MaCHOCTH PECYpPCOB MPU BOZHUKHOBEHUHU HckmoueHui (RAII-
MOAXO.).
4. Paborta c xonreiinepamu STL u anropurmamn
— Hcnonp3oBaHue pa3auMuHbIX KOHTEHHEPOB (vector, list, set, map) no Ha3HAYEHHUIO.
— Ilpumenenue urepatopoB it 00X01a U MOJU(DUKALIUY JaHHbBIX.
— Hcnonp3oBanue crangapTHeIx anroputmos STL nis pemenus 3anau.
5. YnpasiieHue NaMATHI0 H YMHbIe YKa3aTeJH
— KoppekTHoe npumeHeHue yMHbIX yka3atenei (unique ptr, shared ptr, weak ptr).
— OrcyTcTBHE yTEUEK MaMSTH U OMKUOOK BIIAJICHUSI PECYPCaMHU.
— ObecrneueHue 6€30MaCHOT0 COBMECTHOT'O UCTIOIb30BaHUS OOBEKTOB.
6. MHCTpyMeHTHI pa3padoTKH U ABTOMATH3ALUSA
— Hcnonb3oBaHue CUCTEMBI KOHTPOJISA BEPCUH € TIOHATHOW UCTOPUEN U3MEHEHU.
— Hanuuune aBromaTu3upoBaHHON cOopku mpoekta (Makefile, CMake wnmmn
CKPHIITHI).
— Hcnonb3oBanue omIaguMka M NPOQWIMPOBIIMKA Ui TECTUPOBAHUS U
ONTUMU3AMHU (TIPU BO3MOXKHOCTH).
7. KadyecTBO K012 M1 TOKYMEHTALUA
— UYuTaeMocTh, CTUIIb KOJAUPOBAHUS U KOMMEHTAPUH.
— Hanuyue onucanust apXUTEKTypbl 1 HHCTPYKIMM 110 COOpPKE U 3aIlyCKY MPOEKTA.
— TecToBble MpUMEPHI U IEMOHCTpPALUS paOOTHI KITIOUEBBIX (PYHKIIMOHATBHOCTEH.
8. @YHKIMOHAIBHOCTb H COOTBETCTBHE TPEOGOBAHUAM
— IlonmHoTa peanuzanuy 3asBI€HHBIX (QYHKIIMOHATBHBIX BO3MOKHOCTEH.
— KoppekTHocTh paboThl IporpaMmsbl 0€3 KPUTHUECKUX OLIUOOK U COOEB.
— D} PeKTUBHOCTH U ONTUMAIBHOCTH PEIICHHH.

3amanus 1J151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHMUILIMHE (MOTYJII0)

Ne n/m 3ananue OTtBer Komnerenuus
1 YkaxxuTe OCHOBHOM MPUHIIUI 00BEKTHO- HacnenoBanue YK-1
OPHUEHTHPOBAHHOT'O MporpaMMupoBanus B C++.
2 YKakuTEe MEXaHU3M ]ISl TIOBTOPHOT'O UCIIOIH30BAHUS O6006meénnoe YK-1
koja B C++ ¢ moMOIIbI0 MabIOHOB. pOrpaMMHUpPOBaHUE
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3 VYkaxuTe crocol peanu3aluy IMHAMUYIECKOTO Buptyanbuble YK-1
nonmmMopdu3ma B C++. dbyHKIHMH

4 YKaxuTe KOHCTPYKITUIO JIs1 00paOOTKH NCKITFOYSHUH Try-catch YK-1
B C++.

5 VYKaxuTe paliioHaJIbHBIN KOHTEHHEp IS XpaHEHUs Set OIIK-2
YHUKQJIBHBIX 371eMeHTOB B C++.

6 VYxkaxunre uaupomy coBpeMernnoro C++ mis RAII OIlIK-2
yIpaBieHHUS PECypCcaMu.

7 YKaXUTe HHCTPYMEHT JJIs1 KOMITHJISIIUY [IPOrpaMM Ha G++ OIIK-2
C++.

8 VkaxkunTe crrocob mapaiebHOro BEITOTHEHHS KOIa B Threads OIIK-2
C++.

9 YKaXuTe CI0KHOCTh AITOPUTMa COPTHUPOBKH B N log N [K-2
cTtangapTHol Oubiamoreke C++.

10 YkaxuTe 94iciio YpoOBHEH K3IIa B TUITUIHOMN 3 [K-2
ApXHUTEKTYpe MPOILeccopa AJisl ONTUMHU3AIIHH.

11 YkaxuTe onepaTop sl JTMHAMHYECKOTO BBLICICHHUS New TIK-2
namsitu B C++.

12 YKaxXuTe TUT NaHHBIX TSI XpaHEHHUs O0JIBIIOTO Long long T1IK-2
resoro yucia B C++.

13 Yxkaxute GopmMar s MOATOTOBKH MPE3CHTAIIUH 110 PDF IK-3
npoekty Ha C++.

14 YKaxuTe KIIF0YeBOH IIEMEHT HAyYHO-TEXHUIECKOTO Beenenue IK-3
OTYeTa M0 aHAIU3Y MPOU3BOJUTEIBHOCTH.

15 VYkakuTte TN TyONUKaIUK PE3YJIbTaTOB Cratbs IK-3
HCCAEAOBAHMS UCKIIOUeHHHA B C++.

16 YKaXuTe HHCTPYMEHT JUIsl T€HEpalui TOKYMEHTauU Doxygen T1K-3
Koja Ha C++.

17 VYkaxkuTe cTaHIApT YIPaBICHHUS TPOSKTAMH IS Agile K-8
pa3pabotku Ha C++.

18 YKaxuTe dTan IIAaHUPOBAHUS MPOEKTA M0 CO3/IaHUIO AHanu3 TpedboBaHui I1K-8
Monayasi B C++.

19 VYKaxxurte poiib B KOMaH€E 17151 TECTUPOBAHUA KOJa Ha TecTupoBLIUK T1K-8
C++,

20 YKaXUTe METO/] OLICHKU MPOU3BOIUTEIILHOCTH B Benchmarking TIK-8

npoekte Ha C++.
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