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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouass mporpamma nmucuumruimebl (Momyinsi) «Paspabotka Ha C++» cocraBieHa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — Oakanaspuat no cneruansHoct 02.03.01 MaremMaTuka 1 KOMIBIOTEPHBIE HAYKH,
npoduns PazpaboTka, yrBepKAeHHbIN puka3oM MUHHCTEPCTBA HAYKHU U BBICIIET0 00pa3oBaHus
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 rona.

Uzyuenne pucuumiaunbl (moxynsi) «Paspabotka Ha C++» BakHO IJIs1 OCBOCHHS
3 PEKTUBHOTO TMPOTrPaMMHUPOBAHUS CHCTEMHOTO M MPUKIAJAHOTO YPOBHA, a TaKxke s
MOHUMAHUS TPUHIUIOB PabOThl C MaMATHIO MU OOBEKTHO-OPUEHTUPOBAHHOIO MOJAXO0Ja. ITO
MO3BOJISIET CO3/1aBaTh IPOU3BOJMTENbHbIE W HAaJEKHbIE MNPUIOKEHHS, BOCTpeOOBAaHHBIE B
pa3IMYHbIX 00JaCTIX, OT UTP 10 BCTPOCHHBIX CUCTEM.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnuminHa (MOTyIb) BKIIOYEHA B YISOHBIH IIJ1aH 1O MPOTrpaMMe TIOITOTOBKU
OakanaBpuata mo Hanpapienuio 02.03.01 MartemaTuka ¥ KOMIBIOTEpHBIE HayKd, TpOodHIIb
Pa3paboTka W BXOIWUT B BapUAaTUBHYIO 4YacTh bioka 1, ¢opmMupyemyr ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunnuza (MOysb) sIBISIETCS BBIOOPHOW U JJOCTYIHA 7S U3y4eHus Ha 3 unu 4 Kypce B
5, 6,7, 8 ceMecTpax Ha BBIOOD.

Heab wu3yyeHHus AMCHUILIMHBI (MOayJs): (OpMHUpPOBaHHE HABBHIKOB 3()()EKTHBHOTO
IpOrpaMMupoBaHus Ha s3plke C++ 1 co3gaHusl BBICOKOIPOU3BOIMUTEIBHBIX M HAJEKHBIX
IIPOTrPaMMHBIX PELICHU.

3agaum M3y4eHUs AUCUMILUIMHBI (MOIYJIs1) HAlpaBjieHbl HA (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUI U HABBIKOB:

— 3HaHHUE KOHCTPYKLMH aKTyalbHOM Bepcuu si3bika C++;

— 3HaHHWe (PYHKIMHA U KJIACCOB CTaHAAPTHON OMOINOTEKH;

— YMEHHE pelarh 3a/1a4y C MOMOIIBIO A3bIka C++;

— YMEHHE NKUCATh MOAJEPKUBAEMBIN KOJI;

— yMeHue paboTaTh ¢ IMHAMHUYECKON NaMsThIO;

— HAaBBIK BEJICHUs Pa3pabOTKHU CIIOKHBIX ITPOrpamMMm 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:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxkarop
KOMIIETeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIecTBIATh
MIOUCK, KpUTUYECKUH aHAIH3 U
CHHTE3 HH(pOpMaluH,
HNPUMEHATh CUCTEMHBIN
HOJXO/ ISl PELICHUs
IIOCTABJICHHBIX 33134

YK-1.1.

3HaeT MeTOoIbl TOKUCKA U
aHanu3a nHopMaIuu B
o0nactu pa3paboTKH,
OCHOBHBIE ITPUHITUTIBI
KPUTHYECKOU OLIEHKH
HMCTOYHHKOB MH(OpPMAIUU U X
PEIIeBAHTHOCTH

YK-1.2.

YMeeT KpUTUYECKHU OLIEHUBATh
MCTOYHUKU MH(pOpMaLUU U
CHUHTE3HPOBATH JIAHHbBIC U3
Pa3JINYHBIX UCTOYHUKOB JJIA
peleHus 3314, IPUMEHSTh
CUCTEMHBIN moAXOoJd K aHAJIU3Yy
U PEIICHUI0 KOMIUICKCHBIX
po0emM

YK-1.3.

HmeeT nmpakTU4eCKUil OmbIT
paboThI C COBPEMEHHBIMU
UHCTPYMEHTAMH U
TEXHOJIOTUSIMH 11 00paboTKH
uHpopmanuu,
(bopMyIMpPOBAHUU U
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE MOJy4€HHOU
uHpopMauu

YK-2.

CnocoOeH omnpeaensiTe Kpyr
3a/1a4 B paMKax IOCTaBICHHON
LIeJIU U BbIOUpaTh
ONTUMAJIbHBIE CIIOCOOBI UX
pelIeHUs, UCXOS U3
JNENCTBYIOIUX IPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB U
OTpaHUYEHUN

YK-2.1.

3HaeT AefCcTBYIOLUE TPABOBbIE
HOPMBI, PETYIUPYIOIIUE
JIeATEIILHOCTE B 00JIaCTH
pellIeHus 3a1a4, OCHOBHBIE
METO/IbI ¥ TTOAXO/IbI K
OTIpeICNICHUIO Kpyra 3a7a4

YK-2.2.

YMeer onpenensats Kpyr 3aga4d
B PaMKax IOCTaBJICHHOM LieNH,
BI>I6I/IpaTI) OIITUMAJIbHBIC
crocoOBbl peuIeHus 3ajad,
YUUTBIBAsA UMCIOIIHUECS
pecypchl U OrpaHHYEHHSI

YK-2.3.

HNmeeT mpakTU4eCKHil OMBIT
MPUMEHEHUSI 3HAaHUH 0
MPaBOBBIX HOPMaX U pecypcax
B pEaIbHBIX CUTYALUSX,
pa3paboOTKH U pean3aruu
pelIeHni B COOTBETCTBHUHU C
YCTaHOBJICHHBIMH
OTpaHUYEHUSIMHU
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OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIlK-1.1. 3HaeT OCHOBHLIE KOHIIEIINN U
UCIIO0JIb30BaTh TEOpHUH B 00JACTH
(byunamentanbubie 3HaHMS B MaTeMaTU4YeCKOro aHajiu3a u
00/1aCTH MaTEMaTHIECKOTO CMEKHBIX JMCITHTLTHH; METOJIBI
aHaiM3a, KOMILICKCHOTO 1 Y TIO/IXO/Ibl, UCIIOJIb3yEMbIC B
(YHKIIMOHAIBHOTO aHaJH3a
anreOpbl, aHATTUTUIECKOM PA3IHAHEX 061aCTAX
reoMeTpuH, 1udpepeHInaATLHON MaTeMaTnKu
TEOMETPHH U TOIIOIOTHH, OINK-1.2. YMeer npuMeHsITh
nudepeHIHaNbHBIX YPaBHEHHIT, MaTeMaTUYeCKHe METOIbI JIJIst
JIUCKPETHOM MaTeMaTUKu 1 perieHus: mpodecCHOHATBHBIX
MaTeMaTUYeCKOU JIOTUKU, TEOPUHU 3a1a4
BEPOATHOCTEM, MaTEMaTUYECKOU OIIK-1.3. NmMmeeT HpaKTI/I“IeCKI/Iﬁ OIIBLIT
CTAaTUCTUKHU U CITYyYaWHBIX pa3pa6OTKI/I u peaﬂH3aHI/Iﬂ
IIpoHIeECCOB, I‘II/If?J'IeHHI)IX METOAOB, MATEMATHYECKUX MOHeHeﬁ B
TEOPETUICCKOU Me)faHI/IKI/I B HpO(beCCI/IOHaHBHOI\/'I
poheCcCUOHANTBHOMN
CATEIBHOCTH JeSITEIIbHOCTH

TIK-1. CnocoGen ¢popMynupoBath IIK-1.1. Obnanaer 6a30BBIMU

3a/1a4d ¢ MaTEMaTUYECKON 3HAHUSIMU, TTOJIYYCHHBIMHU B

TOYHOCTHIO, 00OCHOBBIBATH o0nacTu MaTeMaTHYeCKHUX

YTBEP>KJICHHS CTPOTO U HayK, IPOrpaMMHUPOBaHUS U

AQHAIU3UPOBATH MOJTYyYCHHbBIE MH(OPMALIMOHHBIX

pe3yNIbTaThI B 00JIACTH TEXHOJIOTHIl

MaTEMaTUKU U KOMIIBFOTEPHBIX I1K-1.2. VYMeeT HAaXOOUTh,

HayK (GbopMynupoBaTh U pelaTh
CTaHJapTHBIC 33]]a4U B
cOOCTBEHHOM Hay4HO-
MCCJIEIOBATEIBCKOM
JIeATETLHOCTH B MaTEMATUKE U
nH(popMaTuke

IK-1.3. Wmeet onbIT paboThI €
3aJja4aMu B 00JacTH
MaTEeMaTUKU U KOMITBIOTEPHBIX
HayK, BKJIIOYasi IPUMEHEHHUE
MaTeMaTU4eCKUX METOJIOB JIJIsi
pelIeHs] TPaKTUYECKUX 33124
[K-2. Crioco0eH periath TUTTOBBIC IK-2.1. 3HaeT OCHOBHBIC PUHITUITHI

3a/1a4¥ poQeccuoHAIbHON nH(OPMAIIMOHHON U

JeSITEIBHOCTH B 00J1acTH oubanorpaduyeckoit

pa3paboTKu, Onupasich Ha KYJBTYpBI, a TAK)Ke TIPaBHUIa U

MH(OPMALIMOHHYIO U CTaHAapThl HH(OPMALIMOHHON

oubmuorpaduueckyro 0e30MacHOCTH

KYJIBTYPY, HCIIONIB3YS [IK-2.2. Ymeer 3 pekTUBHO

UH(HOPMAIIMOHHO- HCIIOJTh30BaTh

KOMMYHHUKAITMOHHBIC uH(OPMAIIMOHHO-

TEXHOJIOTHUH U YUUThIBast KOMMYHUKAITMOHHBIC

OCHOBHbIE TpeOOBaHUs
UH(POPMALIMOHHOM
0e3011acCHOCTH

TEXHOJIOTUH JUIsl PEIICHHS
CTaHJIAPTHBIX 3314
npodeccHoHaNBHOMI
NEeSITETTHHOCTH C YIETOM
TpeGoBaHui MH()OPMAITMOHHON
0e30macHOCTH
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[K-2.3.

MMeeT mpakTUYECKUil OIBIT
paboThl ¢ HHGOPMAITHOHHBIMU
pecypcamul U MHCTPYMEHTaMHU
B paMKax CBOEH
npodeccHoHATBLHOM
JEeSITeTIHHOCTH B 00J1aCTH
pa3paboTku, coOroaas
TpeboBaHus HHHOPMAITMOHHON
0e30macHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMKoCTh, akageMHYecKHe Yachl
HanmenoBanue
n Ounas ghopma
paszaena TKY
JHCHHUILINHBI Konraxrnas padora (Tekymuii KOHTPOJIb
(Moayas) Jlekuun CemuHapsbl 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 IlonroroBka x ceMHHapy,
U HacJIeJJOBaHHE Jomainue 3aganus,
KoHTponpHas pabota
3 [la6moHsI 4 4 18 [ToaroroBka k ceMuHapy,
Jlomaninue 3a1anus
4 [omumopduzm u 4 4 19 IlonroroBka x ceMHHapy,
BUPTYaJbHbIC Jlomainue 3aganus,
(byHKIUH KonrtponpHas pabota
5 Uckmouenust 4 4 18 [ToaroroBka k ceMuHapy,
JlomarntHue 3a1aHus
6 Kownreitaeps! u 4 4 19 [loxroroBka x ceMuHapy,
UTEPATOPEI Jomamnue 3ananus,
KonrtponbpHas pabota
7 YMHBIE yKa3aTenu 4 4 19 [loxroroBka x ceMuHapy,
JlomarntHue 3a1aHus
3auem c oyenkoil 4 [Ipoekt
Hmozo: 28 28 4 130
O6vem oucyuniumnst 190
(mooyns) (8 ak. u.)
Obvem OUCUUNTUHDL 5
(moodynsa) (8 3au. eo.)

4. CopepxxaHue AUCHUILIHHBI (MOTYJI5)

Nen/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJINHBI (MOYJIs1)
1 WNucTpymenTs 11t pa3paboTKu Kommunsiropsr u cooputku. Cpenst pazpadorku (IDE). Otnagunku u
Ha C++ npodurpoBIukd. CUCTEMBI KOHTPOJIS BEpCUi. ABTOMATH3AIIHS
cOOpKH.
2 OOII Ha s3piKe CH++ 1 Knaccel u 00bekThl. MHKancysius nanubix. Haciaemopanue Kiiaccos.
HacJieI0BaHue Moaudukaropsl goctyna. KOHCTPYKTOPBI M JECTPYKTOPBHI.
3 [[Ta6moHbBI OynkioHansHbIe madnonsl. Knaccosrlie mabnonsl. [Tapamerpusanus
tunoB. Criennanu3anus 1mada0HoB. O0001IEHHOE TPOrpaMMHUPOBAHHE.
4 [Tonumop¢u3M u BUpTyabHbIE Buptyansubie metoasl. [lozaHee cBsi3piBanue. AOCTpaKTHBIE KJIACCHI.
byHKIMH [lepeonpeneneuue ¢yHKImMi. JJuHaMuueckoe pacupeaeacHue.
5 Hckmrouenust Oo6pabotka ommbok. bioku try-catch. ['enepaius nckrOUeHH.
[Tonp30BaTENIbCKUE UCKITIOUEHHSI. be30macHoCTh pecypcoB.
6 Kownrelineps! u urepaTopbl Bekrop u cnrcox. MHOXKeCTBa U clioBapH. MTepaTopsl U alIrOPUTMBI.
AccoluaTuBHbIE KOHTEHHEPHL. YIpaBlieHHE TaMATHIO.
7 YMHbIE yKa3zaTenn ABTOMaTHUYECKOE yIpaBieHue namsteio. CeMaHTHKa BIaJICHHS
00bekToB. Cuérunk cchuiok. Ocnabnennsie cepuiku (Weak references).
be3onacHoe COBMECTHOE MCIIOIB30BAHUE PECYPCOB.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. 3apamenckux, E. I1. Pazpabotka nHGOpPMAITMOHHBIX CHCTEM : YICOHHUK U IPAKTUKYM JIJIS
By30B / E. 1. 3apamenckux. — 2-e uza. — Mocksa : M3narensctBo FOpaiit, 2025. — 78 ¢. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-21420-8. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/571333.

Jlononnumensnasn n1umepamypa:

1. IlonysktoBa, H. P. Pa3pabGoTka BeO-mpuinoxkeHui : yueOHHMK 11 By3oB / H. P.
[TomyakToBa. — 2-¢ m3n. — Mocksa : M3marensctBo HOpaiit, 2025. — 204 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-18645-1. — Tekcr : anektponHbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/567610.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOecTeunBarolieil MpoBeIeHNEe BCEX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHONW IOATOTOBKH, HPAKTHUUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIEHUS JUISI CAMOCTOSITETFHOM paOOThI M IOMEUIEHHS JJI XPaHEHUS U TMPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXKAIlUMHU 7S MpeAcTaBleHus: ydeOHOI
uH(popMalu 00JbIION ayIUTOPHUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTCsl B yUeOHBIX ayTUTOPUSIX, OCHAIICHHBIX:

— CTOJIaMH U CTYJbSIMU;

— KOMIIBIOTEPHOU TEXHUKOM;

—  CHENHUATU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUAs! IEMOHCTPAILMIOHHOE 000PYAOBaHHE.

[TomerneHust 151 CaMOCTOSITEIBHON pabO0Thl 00YYaIONINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUIS MCTIOJIb30BAaHUS MHBAIMAAMHM U JIMIAMU C OIPAaHUYEHHBIMU BO3MOKHOCTSMH 370POBbBSI,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyHna K B DIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(GECCHOHATBHBIM 0a3aM
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/571333
https://urait.ru/bcode/567610

Ne HaumenoBanmne mopraia Ccebulika
(u31aHMA, Kypca, IOKyMEHTAa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. Baza manaeix md 1 T-cnenuanuctos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii cailT MUHUCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/

K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/

pecypcoB

8. | ®enepanbHbIi HEHTP HHYOPMALIHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€cClieueHus, COBpEMEHHble mpodeccuoHaabHble 0a3bl  JaHHBIX U

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBbI:

HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonnoe / cB0OOAHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonnoe

bpaysepsbl:

SIunexc.bpaysep OTCYECTBEHHOE | CBOOOJHO PacpoCTpaHsIeMOe

Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUITOKEHUSA:

Microsoft Imagine (Visio, OneNote) 3apy0exHOoe JIMIEH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJIHO pacpOCTPaHIEMOe

Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue sl IVIAHUPOBAHUS U YUeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxuoe | muuensnonHOE
Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE
Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

KoncynbranTIlintoc: cripaBoYHO-TIpaBoBast OTEYECTBEHHOE | JIMIEH3HOHHOE
cucTemMa

CpencTBa aHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security amst 6usneca OTEUECTBEHHOE | JIMIICH3MOHHOE

Cranpmapraeiii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOoe CBOOOJIHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexHoe CcBOOOJIHO pacnpocTpaHsIeMoe
Robotic Operating System 3apy0ekHOoe CBOOOJHO pacpoCcTpaHsIeMoe
CopelliaSim 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CcBOOOJIHO pacIpOCTPaHIEMOE

IlakeThl MPOrpaMMHBIX CPeICTB M OUOJIHOTEK:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

AutoPsy 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe

Interactive Disassembler (IDA) 3apy0exKHOoe cBOOOJHO pacIpOCTpaHIEMOE
CucrteMbl ynpasjieHHs1 0ubanorpapudeckoii mugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIEeMOe

7. MeToanyecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4alOUIUXCS 110 OCBOCHUIO TUCHUNIMHBI (MOIYJIA)

B nponecce uzyuenus nucuuruinabl (Moayns) «Paspaborka Ha C++» B paMKax TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH UCIOJIB3YIOTCS TaKUe BHUJIBI Y4eOHOW paboThl, KaK JIEKLIUH, CEMUHAPHI,
KOHTPOJIbHBIE paOOTHL, JOMAIIHKUE 3aJaHUs, IPOEKT, a TAK)KE Pa3InYHbIC BUAbI CAMOCTOSATEIHHON
paboThl O0ydYaromMXcsi 10 3aJaHUI0 IPENOoJIAaBaTelNsl, HAlpPaBICHHbIE HA Pa3BUTUE HABBIKOB
npoecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAaKTUYECKUX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — CHCTEMATHYECKOE, IIOCIEAOBATEIBHOE, MOHOJIOTUYECKOE  M3JI0KEHHUE
npernoiaBaTeseM yueOHOTo MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce mekuuii peKOMEHAYETCs BECTH KOHCHEKT JIEKLMH: KpPaTKO U CXEMAaTU4YHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHHS JICKIUH, BBIICISATH Ba)KHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3oOpaThCcsi B MaTepuane HE yaaercs, cieayeT chopMmyiaupoBaTh BOMNPOC M 3alaTh €ro
MIPEMNO/IaBaTeII0 Ha KOHCYIbTAIIMU WUJIM BO BPEMsI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

Yuacmue 6 cemunape (ayoumopmnas paboma) — akTuBHas padoTa CTyJeHTa Ha CEMHUHape,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOABATEIIS U yYACTHE B TUCKYCCHH.

JI71s yCcHenmHoro y4acTrsl B CEMHUHape CTyJeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, MPOYUTAaTh HEOOXOAMUMBbIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
AKTUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENsI CTOUT OBITh YBEPEHHBIM, YETKUM M IJIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTeprall. Takxke MOJIe3HO MO ICPKUBATH TUATIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKIACHHUE U PACITUPUTH CBOM 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSMH Ba)KHO BHHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aJaHUs Ha dTarmbl, YTOObI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOYHUKHU
uH(popMalny, BKI0Yasi yaeOHUKU U OHJIAltH-peCcypcChl, AJis 60jiee rIyOOKOro MOHUMAHUS TEMBI.

Konmponvnasa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 3a
OTpaHUUYEHHOE BpeMSI.

[lenb KOHTPOJIBHOM PabOTHI - MOTYYUTh CIIEUAIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKHM
TeMaM JUCUUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKU UX MPAKTUYECKOTO MPUMEHEHHUS.

IIpoexm — uccnenoBaTenbcKas padboTa Mo Kypcy U Mpe3eHTalMs pe3yIbTaToB.

Jns ycnemHod MOArOTOBKM K MPOEKTY: YETKO OMNpEeNeNIUTe LENH M 33Jayd MpOeKTa,
pacrpenieiuTe posid U OOS3aHHOCTH MEXJY YYaCTHHKAMM, a TakXKe YCTaHOBUTE CPOKH
BBITMIOJTHEHUSI KaXKI0W YacTH paboThl. PerynspHo npoBoanTe BCTpeun AJis 00CYX ASHHs Tporpecca
Y PELIEHNS BO3HUKAIOLINX BOIIPOCOB.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB yUYECOHON AUCIUILTAHBI (MOTYJIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIEKIIUi (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTEPHAJIOB, TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIIEeIOBATEILCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumnianne (MmoayJwo) «Pazpadorka na C++»

OueHuBanue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaroOMMXCs MO TUCIHUIUIMHE (MOIYIIO),
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCLHUIUIMHE (MOZYJIO) OCyHIECTBiseTcs B (opme
3auema ¢ OYEHKOU, TPU STOM TPOBOJUTCS OIICHKA KOMIIETCHIMHA, C(HOPMHUPOBAHHBIX TIO
JUCLHUILIIMHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4er
OLICHKA OLICHKA 00y4eHUs MO TMCHUTUIMHE (MOIYJII0)

10 OTan4Ho 3auTeHo CTyZeHT MONHOCTBIO BIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo HU3JI0KCHHBIMU B pa60qel71 nmporpaMmme, u

8 OTINYHO 3aYyTeHo rIyOOKO  ocMbICiseT auciumuiuHy. OH
CaMOCTOSTEITLHO u JIOTHYECKH
MOCJIEIOBATEIbHO OTBEYAET HAa BCE BOIPOCHI,
aKUeHTUpys BHHMaHWe Ha  HauOolee
BaYKHOM. Ymeer aHaJTM3UPOBATh,
CpaBHMBATH, KJIacCU(UIIUPOBATh, 0000IIATh,
KOHKPETHU3UPOBATh W CUCTEMATH3HPOBAThH
I/I3y‘IeHHBII\/'I MaT€puall, BBIACIAA KIHOYCBBIC
MOMCECHTBI )41 yCTaHaBJIMBas IMPUYNHHO-
CNIe/ICTBEHHbBIE CBs3H. UeTko (GopMmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ybTaThI aHAITU30B u JPYTHX
WCCIIC/IOBAHNH, & TaKKe PelaeT CIOXKHBIC
3amaud. CTyIEHT XOpOIIO 3HAKOM C
METOJaMH HCCIICOBAHUS, HEOOXOTUMBIMU
JJIsA HpaKTH‘-IeCKOfI ACATCIIBHOCTH, U YMECT
CBSI3BIBATh TEOPETHYECKUE ACIICKTHI
JUCHUTUTAHBL  (MOAYJISA) € MPaKTUISCKUMHU
3a1a4aMH.

7 Xoporo 3auTeHo CrygeHT obnamaeT 3HAHHSIMH IIpeaMeTa

6 Xoporo 3auTeHo MOYTH B TIOJHOM o0beMe paboueid
MIPOrPaMMbI U CAMOCTOSTEIIbHO, JIOTHYECKH
MOCIIEZI0BATEIEHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKIICHTUPYSl BHUMaHHE Ha
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKkTepuCTHKA pe3ybTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

HanboJsiee 3HAaUNMBIX MOMeHTaX. OH ymeeT
AHAJM3UPOBATH, CpaBHHBATB,
KJIACCU(PUIMPOBATD, 00001maTh,
KOHKPETHU3HUPOBAThL M CHCTEMATH3HPOBAThH
U3YYCHHBIH  Marepuaji, BBIACIAS  €ro
KIIOYEBbIC ACMEKThl M yCTaHaBIHBAs
PUYUHHO-CIICICTBEHHBIC CBSI3H.
dopMyTUpyeT CBOH OTBETH, YBEPCHHO
HHTEPIPETUPYET PE3yJIbTAThl aHAIU30B W
IPYTHX HWCCICAOBAHUI, a TaKXkKe peraer
CIIO’KHBIE CHTYaIMOHHBIE 3a1aun. CTymeHT
XOpOIIIO0 3HAKOM c METOIaMU
WCCIICIOBAHUSA,  HEOOXOAUMBIMH  JUIS
HpaKTH‘ICCKOfI ACATCIIBHOCTH, W YMCECT
CBSI3BIBATH  TEOPETHUUYCCKHE ACTICKTHI
mpeaMeTa ¢ IPaKTHUYECKUMH 3aa4aMH.

5 Y 10BIETBOPUTEINHHO 3auTeHo CryneHT oOnamaer 0a30BBIMH 3HAHHSIMH

4 Y 10BIETBOPUTENHHO 3auTeHo 110 AUCLIUIUIMHE (MOJIYJII0), HO MCIIBITHIBACT
TPYAHOCTH IIPU CaAMOCTOATCIIbHBIX OTBETAX

Y HCIIOJIb3yeT HETOYHBIE (hOPMYIHUPOBKHU. B
XO0Jle¢ OTBETOB OH [IOMyCKaeT OIINOKH,
Kacarolquecst cyTH BompocoB. CTyAeHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJa4d WU BIAJEET JHIIb MHUHUMAaJIbHBIM
HabOpOM METOJIOB HCCIICTOBAHUSI.

3 He cnan He 3aureno CrymeHT He OBIafell  00sS3aTeIbHBIM
He caH He 3auteno MHUHHUMYMOM 3HaHWK 110 npeaMeTy U HE
He cian He 3auTeno MOJXKET OTBETUTh Ha BOIPOCHI, JaXKE €CIIU

npenogaBareiib  3a4acT JOIMOJHHUTCIIbHBIC

HaBOJSIIIIUE BOIIPOCHI.

Hucnurnnuna (Monyinb) «Pa3padoTtka Ha C++» olleHUBaeTCs CASAYIOMMUM 00pa3oMm:

AKTHBHOCTD Bec |KoauuecTBO Onucanue
HNowmanaue 3amxanus| 20% 13 HaGop 3a1a4 o Temam Henenu
AynuropHas 15% 14 AKTHBHAas paboTa CTyJIeHTa Ha CEMHHApe
pabora
KonTtponbhbie 30% 3 [Tucemennas pabota ¢ HaOOpPOM 3a7a4, KOTOPHIE
paboThI HY>KHO PEIIUTh 32 OTPAaHUYEHHOE BpeMs
3ayeT ¢ OLEHKOH 35% 1 3ammTa UTOroBOro MpoeKTa

@opmyJia pacyéTa MTOrOBOl OLEHKM MO aucHuiiuHe (Moaynaw) «Pa3paGorka Ha
C++»: «0,2 x cpennee 3a qomamraue 3aganus + 0,15 X aynutopnas pabora + 0,3 X cpennee 3a
KOHTPOJIbHBIE paboThl + 0,35 X 3aueT ¢ OLIEHKOM».
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)
IIpumepHbIe fOMALIHUE 3aJaHUS

Jdomamnee 3ananue no teme « Komnuasitopst u coopmmku. Cpeanl pazpadorku (IDE)»

1. YcranoBute n Hacrpoiite komnuistop C++ (Hanpumep, GCC nmu MSVC) Ha cBoeit
MaIIlHe.

2. Cosznaiite u cobepure mpocrtoit mpoekt "Hello, World!" ¢ ucnionbp3oBanreM KoMaHTHOM
CTPOKHU.

3. Ycranosure u Hactpoiite IDE (manpumep, Visual Studio, CLion nnu Code::Blocks).

4. Hactpoiite mpoekT B IDE 1 BBIMOTHUTE OTIAAKY MPOCTON MPOrPaMMBbl.

5. HUccrnenyiite u mpuMeHUTE 6a30BbIe MapaMeTPhl ONTUMHU3ALNH KOMIHIIATOPA.

Jomamnee 3aganue no teme «Kiaceol 1 00bekThl. UHKANICYISIIUA JAHHBIX)

1. Cozpnaiite knacc "KHura" c 3akpbITbIMM HOJSIMU (Ha3BaHME, aBTOp, IOJl U3AAHUA) U
METOJaMH JIOCTYyIA.

2. Peanu3yiiTe KOHCTPYKTOP U ASCTPYKTOp [t Kiacca "Kuura'.

3. Hanummre nporpaMmy, CO3JAIOLIYI0 HECKOJIBKO OOBEKTOB Kilacca U BBIBOASIIYIO HX
JTaHHbIE.

4. Jlo6aBbTe METO/bI JUIsI U3BMEHEHHUS U YTE€HHsI OJIeH C IPOBEPKOIl KOPPEKTHOCTH JIaHHBIX.

5. Peanusyiite KONUPYOMMI KOHCTPYKTOP U OIEpaTOp NPUCBAUBAHUS ISl KJlacca.

Jomamnnee 3a1anue no treMe «@yHKIHOHAJbHbIE H KJIACCOBBIE IA0JIOHBD»
Hanummre mabiaoH GyHKIUY 1715 oOOMeHa 3HAYCHUSIMU JBYX MEPEMEHHBIX.
Cozpnaiite mabnon kiacca "[lapa" ans xpaneHus IByX 3HaUCHUHN pa3HBIX TUIIOB.
Peanu3yiite MeTo1 AJIs BEIBOJIA COJEPIKUMOTO madioHHoro kiacca "Ilapa".
Hanummre nporpammy, A€MOHCTPUPYIONIYIO UCIOJIb30BaHUE IAOIOHHBIX (PYHKIHHA U
KJIACCOB C Pa3HBIMU TUIIAMHU.

5. Uccnenyiite u mpuMeHHUTE CHIEIMATU3ALINIO IAOJIOHOB AJI1 KOHKPETHOT'O TUIIA TAHHBIX.

NS

HpnMeprle BOIIPOCHI JIA IIOATOTOBKH K CEMUHapam

Bonpocel k ceMunapy no reme «Bupryajabnbie meroanbl. Ilo3anee cBa3bIBaHue»
Uro Takoe BUpTyanbHbINA MeTo] B C++ 1 Kak OH 0ObsBIsSETCS?

Kak paGoTaeT MexaHH3M MO3/IHETO CBS3bIBAHUS U 3a4€M OH HYXeH?

B uém pazHuia Mexny BUPTyaJbHBIM U HEBUPTYaJIbHBIM METOIOM?

Kak Bnusier BUpTyaiabHBIH METOJ Ha pa3Mep U CTPYKTYpy oObekTa?

Kaxue npo0aembl MOTyT BOSHUKHYTh IIPU UCIIOJI30BAaHUN BUPTYAJIbHBIX METOJI0B?

arONE

Bomnpocel k cemuuapy no reme «Oopadorka ommook. biaoku try-catchy
Kak yctpoena o6pabotka ucknrouenuit B C++?
Kak o0bsaBistroTcs 610k try, catch u 9yto onu nenarot?
Kakue THITBI TaHHBIX MOYKHO HCITOJIB30BATh JUIS TeHEPAITUU UCKITFOUCHU?
Kak peanuzoBarh nonb3oBarenbckoe uckiouenue B C++?
. Kak obecnieunts 0Oe3omacHoe OCBOOOKIEHHE PECYpcOB IPH BO3HUKHOBEHHU
VCKIIFOUEHHI?

arONE

Bonpocekl k cemunapy no reme «BekTop u cncok. MHOKeCTBA U CJI0BAPH

Kak ycrpoena obpabotka nckmouenuit B C++?

Kaxk o0bsBisitoTest 6:10KH try, catch u 4To OHU JenaroT?

Kakue TUmbl TaHHBIX MOYKHO UCIIOJIb30BaTh JUIs TeHEepalui UCKITIOUSHHUN?

Kak peasm3oBaTh mos1b30BaTeNbCKOE UCKIOUEHNE B C++7

Kak o6ecneunts Oe3o0macHoe OCBOOOXKIEHHE pECypCcOB TMpPU BO3HUKHOBEHUH
WCKITFOUCHH?

agbrwbnE
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IIpumepHbIe 3aJaHUSA 110 KOHTPOJbHBIM padoTam

Konrtpoabnas padora Ne 1

1. VYcranoBute u Hactpoiite kommwistop C++ u cpeny paspaborku (IDE) na Bamem
KOMITBIOTEPE.

2. Cosmaiite nmpoctoii mpoekt B IDE ¢ nmporpammoii «Hello, World!» u BeimoaauTe ero
cOOpKY U 3aITyCK.

3. Ucnonw3ys ornamuuk IDE, mocraBbTe TOYKY OCTaHOBAa M IOIIArOBO BBHIMOJHUTE
nporpaMmy, HaOJIr01ast 3SHAYCHUS TICPEMEHHBIX.

4. Hacrpoiite cucremy KOHTpoJis Bepcuit (Hampumep, Git) uisi Baiiero mnpoekTa H
BBITIOJTHUTE 0A30BbIC OTICPAIIUU: MHUIIMATU3ALUIO PEIIO3ZUTOPUS, KOMMUT, CO3JJaHUE BETKH.

5. Hammmure mnpoctoit Makefile unu ckpunt ans aBTOMatHM3anuu COOPKH Balllero
IPOCKTA.

6. Omnpenenurte Ki1acc «ABTOMOOHIIb» C 3aKpBITBIMU MOJISIMU (Mapka, TOJ BBIILYCKa),
n00aBbTE MyOJIMYHBIE METO/IBI JOCTYTIA.

7. PeanusyiiTe KOHCTPYKTOp U IECTPYKTOP JUIsl Kiacca «ABTOMOOUIbY, T00aBbTE BHIBOJ
COO0O0ILIeHUH TIpY UX BBI3OBE.

8. Co3paiite kiacc-HacIeAHUK «DIEKTPOMOOHIIb», PACHIMPUB KIACC «ABTOMOOUIIBY
JIOTIOJTHUTEILHBIM T0JIeM (EMKOCTh OaTapen).

9. [IlpomemoHcTpupyiiTe paboTy MoauduKaTopoB qoctyna (private, protected, public) Ha
prMepe KIacCOB U HACIIETOBAHMS.

10. HamummTe mporpaMMy, CO3JAIOIIYI0 OOBEKThI KJIAcCOB «ABTOMOOWIIB» U
«DJIEKTPOMOOWITBY, M BRIBETUTE UX CBOMCTBA Ha IKPaH.

KonTtpoJsbHas padora Ne 2

1. Hamummre mabiaoHHY0 (QYHKIUIO Ui OOMEHa 3HAYCHUSMH ABYX I€PEMEHHBIX
ar000ro THIA.

2. Cozpnaiite mabmonHbIi kinacc «Ilapay, XpaHsAmmii 1Ba 3HAUCHHS TPOU3BOJILHBIX THUIIOB,
U pean3ynTe METObI JOCTYNA K HUM.

3. PeanusyiiTe nonHy0 crienuaiu3almio madaoHHoro kiacca «[lapa» mis tuna int.

4. HanumuTe nporpammy, 1€MOHCTPUPYIOILYIO paboTy mabJoHHOM (QYHKIIMK U KJ1acca ¢
Pa3IUYHBIMU TUIIAMHU JaHHBIX.

5. OOBbsCHUTE, 4YTO TaKO€ BHPTYAIbHbIM METOJ M 3a4eM MCIIOJIb3YyeTcs I03]Hee
CBSI3BbIBAHUE.

6. Cozpaiite 06a30BbIii Kiacc C BUPTyadbHOM (QyHKIMEH U KJacc-HAacleIHUK,
MepeonpeeSIIONTUN Ty (DYHKIIHIO.

7. TlpomeMoHCTpUpYHTE BBI30B BHUPTyaJbHOW (YHKIMU uepe3 yKas3aTeldb Ha 0a30BBIH
KJIaCC, CCHUIAIOLIUICS Ha OOBEKT HaCIeIHUKA.

8. Omnpenenute aOCTPaKTHBIM KJIACC ¢ YMCTO BUPTYyaJbHOW (yHKIMEH M peanusyite
HACJIETHUKOB, MPEJOCTABISIONINX KOHKPETHYIO PEaTu3altIo.

9. IIpomeMoHcTpupyHTe OUHAMHUYECKOE paclpeseleHue oOBeKToB 0a30BOro u
MPOU3BOHBIX KJIACCOB C MCMOJB30BAHNEM OIIepaTopa NEW.

10. OOmwsacHUTE pa3zHUIy MeXy nepeonpeneneHueM (override) u neperpyskoit (overload)
(GYHKIMI B KOHTEKCTE BUPTYaIbHBIX METO/IOB.

KonTtpoabnas pa6ora Ne 3

1. Hammmmre nporpamMMmy, TEHEPHUPYIOUIYIO HCKIIOYEHHWE TpPH JEJICHWH Ha HOJb, U
obpabortaiiTe ero B OJ0Ke try-catch.

2. CozpaiiTe MONMB30BATEIBCKUI KJIACC WMCKIIOUEHHS C COOOIIEHHEM 00 ommoke u
UCTIOJIb3YHTE €ro B IporpaMme.

3. OObsicHUTE, Kak O00ecrneunTh OE30MacHOCTh PECYpCOB TIPW  BO3HHKHOBEHHUH
uckmoueHunit (RAII).

4. PeanmuszyiiTe Kiacc C yIOpaBiIeHHEM JUHAMMYECKON MaMATbIO, KOPPEKTHO
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00pabaThIBarONUH UCKIIIOUCHUS B KOHCTPYKTOPE.

5. Co3paiite u 3amoaHUTE KOHTEHHEp std::vector MenbIMHU YHCIaMU, 3aT€M BBIBEIUTE MX
Ha JKpaH.

6. Wcnons3yiite std::list s XpaHeHUS CTPOK M peaM3ydWTe JAOOABICHHE U YHAJICHHE
JJIEMEHTOB.

7. TlpomeMoHCTpUpPYHTE CO3aHUE U UCIIOIb30BaHKE std::set st XpaHEeHUS! YHUKAIBHBIX
JJIEMEHTOB.

8. Cospaiite std::map sl XpaHEHUS Map «KJIIOY-3HAUCHUE» M PEATUIYHTE TOUCK IO
KITFOUY.

9. MHcnons3yiiTe urepatopsl s 06xona snemMeHToB std::vector u std::map, BEIBOAS MX
COJICPKHMOE.

10. ITpumenwute anroput™m std::sort K BEKTOpy U OOBSICHUTE, KaK paboTaeT COPTUPOBKA C
UTepaToOpaMHu.

IIpumepHoe onrcaHue U KPUTEPHH OLCHUBAHUS K NMPOEKTY

Onuncanue npoexkra:

WTOroBelii MpOEKT MpeACTaBIsieT COO0OM KOMIUIEKCHYIO IPOIPaMMHYIO CHCTEMY,
pa3paboTanHylo Ha si3blke C++, JEMOHCTPUPYIOIIYIO BIaJICHHUE KIIOUEBBIMH KOHIICTLHUAMU U
TEXHOJIOTUSIMU, U3YYEHHBIMU B X0i€ Kypca. [IpoeKT noikeH BKIIIoYaTh CO3aHHe U OpraHU3alUIo
KJIACCOB C MPUMEHEHUEM MPUHITUIIOB 00bEKTHO-OPHEHTUPOBAHHOTO IiporpammupoBanus (OOII),
UCTIOJIb30BaHUE HACIIEAOBAHMS U MOJUMOp(H3Ma Yepe3 BUPTYaIbHbIC (YHKIUU U aOCTpaKTHBIC
KJIACChl, a Takke 3P(EeKTUBHOE TPUMEHEHHUE I11a0JI0HOB 7151 0000IIEHHOTO TPOrPaMMUPOBAHUSI.

B peanmzanuu 10KHBI OBITH MPOJEMOHCTPHPOBAHBI HAaBBIKH PAaOOTHI ¢ MHCTPYMEHTaAMH
pa3paboTKu: HACTPOIKa U UCTIOJIB30BAHUE KOMITUIISATOPA, COOPILKKA, CUCTEMbl KOHTPOJIS BEPCUI,
a TaKKe aBTOMaTH3alus cOOpKu mpoekTa. Oco0oe BHUMaHHE yIenseTcs 00padoTKe OMHUO0OK ¢
MOMOIIbI0 UCKIIIOYEHH, oOecredeHnio 0e30MacHOCTH PECypCcOB U YIPABICHUIO MaMATHIO C
HCIIOJIb30BAaHUEM YMHBIX YKa3aTEJIeH.

[TpoekT momxkeH aKTUBHO MCIIOJNb30BaTh KOHTEWHEPHI cTaHaapTHou 6ubmuoreku (STL) u
UTEPATOPHI I OpraHU3alKi U 00padOTKU JAHHBIX, a TAKXKE BKJIFOYATh IPUMEHEHHUE aIrOPUTMOB
STL nuis pemeHus: pakTUYECKUX 3aad.

Kpurepun onenuBanus:

1. ApxuTeKTypa M CTPYKTYpa NpoeKTa
— Jlornueckas opranusanus Kojia, MOAYJIbHOCTb U YUTAEMOCTb.
— KoppekTHoe ncrnosibp3oBaHue KJIaccoB, MHKANCYISUN U MOTU(PUKATOPOB JOCTYIIA.
— Ilpumenenue HacjaeAOBaHUS W TOJUMOPPU3MA C TPABUIBHON pean3arueit
BUPTYAIbHBIX PYHKIHI U aOCTPAKTHBIX KJIACCOB.
2. Ucnoab3oBanue mad0HOB
— Peanuzanus GpyHKIMOHATBHBIX U KIACCOBBIX IIa0JOHOB.
— KoppekTHas napameTpu3anys TUIIOB ¥ IPUMEHEHHE CHIEUAIN3AlNY 1a0JIOHOB.
— OO60CHOBaHHOE HCII0JIb30BaHKE I11A0JIOHOB JUIs OBBIILIEHHS IEPEUCTIONb3YEMOCTH
KoJa.
3. O6padoTka 0IIMOOK U HCKIIOYEHUSI
— Hanunume u KOppeKTHOCTH 0J10KOB try-catch.
— T'enepanus n 06paboTKa MOIB30BATEIBCKUX UCKITIOUSHUH.
— ObecnieyeHne 0€30MaCHOCTH PECYpPCOB MPH BO3HUKHOBEHUH HcKimroueHui (RAII-
MOJIX01).
4. Padorta c konreiiHepamu STL u anropurmamu
— Hcnonp3oBaHue pa3nTuuHbIX KOHTEHHEpOB (vector, list, set, map) Mo Ha3HAYEHHUIO.
— Ilpumenenue urepatopoB it 00X0/1a U MOIU(DUKALIUY JaHHbBIX.
— Hcnonb3oBanue crangapTHeIx anroputmos STL nis pemenus 3aaau.
5. YnpasiieHue NaMATHI0 U YMHbIE YKa3aTeJH
— KoppekTHoe mpuMeHeHne yMHBIX yka3zatesei (unique_ptr, shared_ptr, weak_ptr).
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— OrtcyTcTBHE yTeUeK MaMsITH U OIIUOOK BIIAJCHHS PECYpPCaMH.

— OO0ecneuenne 0€30MaCHOr0 COBMECTHOTO UCIIOJIB30BAHUS 00OBEKTOB.

6. UHCcTpyMeHTHI pa3padoTKH U aBTOMATH3 AU

— Hcnonb30BaHuEe CUCTEMBI KOHTPOJIS BEPCUH C IIOHSATHOW UCTOPUEN U3MEHEHHM.

— Hanumume aBTOomMaTu3upoBaHHON cOopku mpoekTa (Makefile,

CKPHIITHI).

— MHcnonp3oBanue OTIag4uKa H HpO(bI/IJ'II/IpOBH_II/IKa

ONTUMM3ALMHU (IIPU BOZMOXKHOCTH).
7. KayecTBO K0/1a U IOKYMEHTALMA

— I’II/ITEIGMOCTI:, CTWJIb KOAUPOBAHUA U KOMMCHTApHH.

CMake wnu

o1 TECTUPOBaHUA H

— Hanuuue onucanust apXUuTEeKTypbl 1 HHCTPYKIIHM 110 COOpKE U 3aIlyCKY MPOEKTa.
— TecToBble MpUMEPHI U IEMOHCTpPALUS paOOTHI KITFOUEBBIX (PYHKIIMOHATBHOCTEH.

8. DYHKUMOHAJIBHOCTb U COOTBETCTBHE TPEOOBAHUSM

— TlonHOTa peanu3anuu 3asBICHHBIX ()YHKIIMOHAIBHBIX BO3MOKHOCTEH.
— KoppekTHoCTh paboThI TPOrpaMMbl 0€3 KPUTHYECKUX OLTHOOK M COOEB.

— D¢ (DHEeKTHBHOCTH U ONTUMAIBHOCTD PEIICHHIA.

3agaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJIIO0)

Ne i/t

3aganne

OTBeT

Komnerenunus

YT0 U3 NEePEeYUCIEHHOTO ABJISETCA CUCTEMON KOHTPOJIA
Bepcuid?

a) CMake

0) GDB

B) Valgrind

r) Git

T

YK-1

Kaxoii momndukarop goctyna B C++ mo3BosseT
HacJIe/IHUKaM KJlacca MIMETh JIOCTYI K WieHaM 0a30BOTO
KJlacca, HO 3aKPBIBAeT UX OT BHEILIHETO Koja?

a) public

0) private

B) protected

r) friend

YK-2

Kakoii ymnslii ykazarens B C++ obecrieunBaeT nNoAcueT
CCBIJIOK M aBTOMaTH4eCKOe yAajieHHe 00beKTa pu
OTCYTCTBUH BIAJCIBIICB?

a) std::unique_ptr

0) std::shared_ptr

B) std::weak_ptr

r) raw pointer

VK-2

Yro obecrieunBaet 1o3aaee csaspiBanue B C++?
a) CraTudeckast THITU3AIINS

0) BupryanbHbie GyHKIUH

B) Makpocs!I perporeccopa

r) KonctpykTopst

[IK-1

Kakoii 6110k ucronb3yeTcst it 00paboTKH UCKITIOUSHHH
B C++?

a) for-loop

0) if-else

B) switch-case

r) try-catch

[K-1

Kakoii konTelinep u3 crannapTHoi Oubanorexu C++
obecrieunBaeT XpaHEeHHE JIEMEHTOB B
OTCOPTHPOBAHHOM BHJE U 00ecreunBaeT ObICTPBIi
MTOMCK?

std::set

[K-2
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CCBUIKH?

7. UTo 13 mepevrcIIeHHOTO SIBISIETCS Cpeioi pa3paboTku a [K-2
(IDE) g C++?
a) Visual Studio
0) GCC
B) Make
r) Valgrind
8. Kaxoli TepMUH ONUCBIBAET K1acc, KOTOPBIM CONEPKUT AOCTpaKkTHBIN OIIK-1
XOTs1 OBl OJJHY YHCTO BUPTYaJbHYIO (PYHKIUIO U HE KJ1acc
MOXET ObITh HHCTAHIIMPOBAH?
9. Kaxk nHaspIBaercs mapameTpusarus TimnoB B C++? 11Taba0HBI YK-1
10. Kak na3piBaeTcs (hyHKUUS, BEI3bIBae€Mast IPpU CO3IaHUU Konctpyxrop YK-2
o0BbeKTa Kinacca?
11. Kax HaspiBaeTcs 00bEKT, KOTOPHIH TTO3BOJISIET Hrepatop OIIK-1
IPOXOAUTH 110 MIEMEHTaM KOHTelHepa?
12. Kaxoli yMHBIH yKazaTenb NpeloTBpaIlaeT UKINYECKUE std::weak_ptr [K-2
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