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1. HEJIA U 3AJIAYU OCBOEHUSA JUCIUATIJIMHbI

Ienab 0CBOCHMS NUCLMILIMHBL: U3YYEHHUE SA3BIKOB U METOJOB IIPOIPAaMMMPOBAHUS Ul OBIIAJCHUS
3HAHUSIMHM B O0JIACTM TEXHOJIOTMH MPOrPaMMHUPOBAHMS; MOATOTOBKA K OCO3HAHHOMY HCIOJIb30BAHHUIO,
KaK S3bIKOB IIPOIPaMMHUPOBAHUs, TaK U METOJ0B IPOrPaMMHUPOBaHUS

3agaun:

— U3y4YeHHne 0COOEHHOCTH MPOrpaMMHPOBAHUS, OCHOBHI s13bIKa IporpamMmmupoBanust C++ u Python;

— MPUMEHEHHUE NIPOrpaMMHUPOBAHHUS Ha MIPAKTHKE MIPU pa3pabOTKe MPOrpaMMHOI0 o0ecreyeHns Ha
sa3bIke porpamMmmupoBanust C++ u Python;

— paccMOTpeHHe KilacCU(pUKaLUU MPOrPaMMHBIX CPEJICTB U BO3MOYKHOCTH UX NIPUMEHEHUS JUIs
peleHus IpakTHIECKUX 3a0a4;

— IIPOBEJCHHUE aHAIN3a TEXHUYECKON JOKYMEHTAIMH 110 UCIO0Ib30BaHUI0 IIPOIPAaMMHOIO CpEl-
CTBa.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Jucnumuna «IIporpaMMmupoBaHue» OTHOCUTCS K 0053aT€IbHON YacTU MPOrPaMMBIL.
3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA JUCHUITJINHBI

OcBoeHMe QUCHMILIMHBI HAIIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOINIMX KOMIETEHUIUN B
cootBercTBUM ¢ PI'OC BO 1 OII BO no naHHOMY HamnpaBJIeHUIO TOATOTOBKH (cneyuanibHocmu):

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUS 0 TUCHMILIMHE (MOIYJ/II0), COOTHECEHHbIX
¢ UHAMKATOPAMH JIOCTHKEHUSI KOMIIeTeH N

Komnerenmus NHauKaTOpHI JOCTHKEHUSA KOM- Pe3yabTaThl 00yueHus
neTeHuumn

OIIK-7. Cnocoben OIIK-7.1 3HaeT: cnenuuKy yCTaHOBKH MPO-
y4acTBOBATh B TPaMMHOTO OOecTeueHus1, CBI3aHHOM C
HAaCTPOMKE W HaJlaJIl- THUTIOM, Pa3PSATHOCTHIO ONEPAITMOHHON
K€ IIPOrpaMMHO- CUCTEMBI;
armapaTHbIX KOM- VYMeeT: ycTaHaBIMBATh NPOTPAMMHOE
IIJIEKCOB o0ecreyeHne ¢ yueToM 0cooeHHoCTel

OICPalOHHBIX CUCTEM;

Braneer: HaBblkaMu HaUCaHUs MIPO-
IrPaMMHOTO OOecreueHus U mocieny-
FOLIEN YCTAHOBKU.

OIIK-8. Cniocoben OIIK-8.1 3HaeT: 0COOEHHOCTH POTrpaMMHUpPOBa-
paspabatbIBaTh a- HUSI; OCHOBBI SI3bIKA TIPOTPAMMHUPOBa-
TOPUTMBI U IIPO- Hus C++ u Python;

IpaMMBbl, IPUTOIHBIE YMeer: NpUMEHSTh IPOrpaMMHUpOBa-
JUTSI IPAKTUYECKOTO HUE Ha MpaKTUKe MPH pa3paboTKke mpo-
IPUMEHEHUS IPaMMHOTO 00€eCIieueHus Ha S3bIKEe

nporpammupoBanus C++ u Python;
Brnazgeer: ocHOBaMu mporpaMMHUpOBa-
Hus Ha s3eike C++ u Python, HaBbIKa-
MU OTJIAAKU U TCCTUPOBAHUA ITPOTOTU-
MIOB IIPOTPAMMHO-TEXHUYECKUX KOM-
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IIJICKCOB 3aJa4.

OIIK-9. Cniocoben OIIK-9.1 3HaeT: KiIaccu(UKAIUIO MPOTPAMMHBIX
OCBaMBaTh METOIU- CPEJICTB U BO3MOXKHOCTH UX IIPUMEHE-
KU HCIIOJIb30BAHUS HUS JJIs peLeHUs MPAaKTUYECKUX 3a-
MIPOTrpaMMHBIX Jay;

CPEICTB AJIs pele- YMeeT: HaXOIUTh U aHAJTM3UPOBAThH
HUS MPAKTHYECKUX TEXHUYECKYIO JJOKYMEHTAIUIO 110 UC-
3a1au M0JIb30BAaHUIO MTPOIPAMMHOTO Cpel-

CTBa, BEIOMPATh U UCIIOJIH30BATH HEOO-
XOJMMBIC (DYHKITMH TPOTPAMMHBIX
CPEACTB AJIsl pEICHUs] KOHKPETHOH 3a-
Jlau;

Bnageer: cnocobamu onucanus MeTo-
JIMKYU MCIIOJIb30BaHMS IPOTPAMMHOTO
CpPEACTBA JJIsl PELICHUS] KOHKPETHOM
3aJ]aui B BUJIC TEXHHUYECKOW JOKYMEH-
Talnu.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

CMOJIEHCKUIA

DUITNA

Cemectp 3 Hroro 3a kypc

& AXaJeMHUYECKIX YacoB & AKazieMHUYECKHIX 4acoB 3.e.
HUnpexc HaumenoBanue g é

=)

Z | Beero | X" | Jtex | stas | T1p | PIT | cp | KOHT £ | Beero | KO | Jiex | yta6 | mp | kPO | CP | KO | Beero

2 TaKT. poib < TaKT. poJIb
b1.0.08 [IporpamMmmupoBanue Ox3 K 180 16 8 8 155 9 Ox3 K 432 16 8 8 155 9 5

OBO3HAYEHUA:

Bujabl npomMe:kyTouHO# aTTecTauuu (BUIALI KOHTPOJISI):
OK3 — 3K3aMeEH;

3a0 — 3a4eT ¢ OLICHKOM;
3a — 3auer;

Buawbi pador:

KoHTakT. — KOHTaKTHas1 paboTa 00y4aroIUXcs C MPENoAaBaTeIeM;

JIex. — NeKIIMOHHBIE 3aHSTHS,
Jla6.— mabopaTtopHbie pabOTHI;
[Ip. — mpakTUYeCKHe 3aHATHUS;

KPII — xypcoBast paboTta (KypcoBoil MpoeKT);

PI'P — pacuetHo-rpaduyeckas padora (pedepar);
CP — camocTosTenbHas paboTa CTYI€HTOB;
3.€. — 00beM JUCIUIUTUHBI B 3aU€THBIX €AMHUIIAX.
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Coaeprxkanue TUCHUILVINHBI B 0CeHHeM cemectpe 2021/2022:

HanmeHnoBaHue BUIOB 3aHATHIL 1 TCEMATHUK, COANCPKAHUC

JleknuoHuble 3aHaTus 4 T, 1o 2 4Jaca:

1.1. BBenenue B si3b1k. OCHOBHBIE IOHATHS U UCTOpUSA s3bIKa. CTpyKTypa nporpammbl. OObsiBIIe-
HUs (pyHIAaMEHTAIBHBIC TUIIBI, UACHTU(DUKATOPHI, INTEPAIIbI, HESIBHBIC KOHBEPCHH THUIIOB, Pa3-
HUIIA MKy OOBSIBICHUEM U ONPESICHIEM, 001aCTH BUAMMOCTH ). BripakeHus (6a30BbIe Ore-
paTopsl, OrepaTophl MPUCBAUBAHMS, OTIEPATOPHI CPABHEHUS, TEPHAPHBIH OMepaTop, MHKPEMEHT U
JIEKPEMEHT, orepaTop sizeof, oneparop 3amnsTas). Y npaBisome KOHCTPYKIUU. Buabl ommbok
u UB (compile-time error (OmmOKy KOMITWIALINM), Tuntime error (OIMOKH BBITIOTHEHUS ),
undefined behaviour (UB)). Moaudukatopsl TUIIOB U CBSI3aHHBIE C HUMH BOIIPOCHI. Y Ka3aTelu.
OyHkwY (yKaszarenn Ha GyHKIUHN, QYHKIUH C TIepEMEHHBIM YHCIIOM apTyMEHTOB, apTyMEHTHI
M0 YMOJYaHUIO, reperpy3ka ¢pynkimii). Oneparopsl new u delete. Cepinku. Koncrantel. Onepa-
TOPBI SIBHOTO TIpeoOpa3oBaHus TUIOB (cast). OnepaTopsl «.», «->», this. OnepaTop npucBanpa-
Hus, mpaBuiio Tpex. COUCKU MHUIMAU3aluu B KOHCTpyKTopax. KimtoueBoe cioBo explicit. Kon-
cranTHbIe MeToabl. [leperpyska onepatopoB. Apupmernueckue oneparopbl. OnepaTopsl cpas-
HeHus. MlHkpemeHT u nekpemeHnT. KBaapatusie ckoOku. Kpyribie ckoOku. Onepatopsl «&&»,
«||» 1 «,». Oneparopsl «*», «&» u «- > ». Ileperpyska C-style cast.

1.2. Beenenue B OOII. Knaccel u cTpykTypbl. KOHCTpYKTOp, IECTPYKTOp U ONIEPATOP HNpUCBaAU-
BaHUs (KOHCTPYKTOP, IECTPYKTOP, KOHCTPYKTOp KonupoBanusi). Hacinenosanue. O0bsiBICHHE.
CoxkpsITHe UMEH MpU HacleAoBaHUU. [lonck UMeH pu Hacie0BaHUH (COKPBITHE UMEH HaCHe -
HUKOM, SIBHBI BBI30B METOOB IIPEJIKa, TOYEMYy KOMITHIISITOP MOXKET HE YBUICTH ITyOJIUIHBIN
METO/JI WJIK aTpUOyT KJlacca, pa3andne KIacCOB U CTPYKTYp MPH HACIeT0BaHUHU, TOHKOCTH 3arpe-
TOB Mpu public-Hacaen0BaHUU OT KJlacca ¢ private-Haciae0BaHuEM, IOCTYITHOCTb JIPY3bsiM
protected meToi0B/aTprOyTOB npeaka). Ilopsiiok BeI30Ba KOHCTPYKTOPOB U JIECTPYKTOPOB MPU
Hacje10BaHui. MHOKECTBEHHOE Hacsen0Banue (mpobdiemMa poMOOBUIHOTO HACIIEOBAHMS, IPO-
Orema

«CBIH - MPSIMON HacTeAHUK 0a0ymiku»). BupTyanbHoe HacnegoBaHUE.

1.3. llIa6noubl. O0BsaBieHKE abaoHoB. Crienuanu3anuu mabdaonos. Mcnons3oBanue typedef,
typename, remove_const, remove reference, etc. [IpaBuiia BeIBOIa MIa0JI0HHBIX TUIIOB. NON-type
template parameters. Variadic templates (11a6;10HBI ¢ IEPEMEHHBIM KOTMYECTBOM IIa0JTOHHBIX
aprymenToB). Mcnonb3oBanue pynkropa. CRTP (Curious Recurring Template Pattern).

1.4. Uckmouenus (exceptions). OcobennocTn uckmoueHuit. Kimrouesrie cnosa throw, try, catch.
OTnmane MeXIay UCKITIOUSHHSIMA U ommOKkamu. [locienoBaTrenbHOCTE U paBmiia 00paboTKH HC-
kiroueHni. KonmpoBanue npu uckimtoueHusX. [Ipo6ieMsr uckimoueHuit (crenudukanu uCKITo-
YeHHH «cTapasi BEpCHUs» U «HOBas Bepcus»). [Ipobiema uckimoueHnii B KOHCTpyKTOpax. [1po-
OyemMa UCKITIOUEHUH B ecTpyKTopax. ['apanTus 6e30macHoOCTH NpHu HUCKITtoUeHusAX. KoHTelHepsl.
[TocnenoBarensHbIe KOHTEHHEPHI (Vector, deque, array, list, forward list) MeTongr! insert, splice,
unique, sort, erase, size. AccolluaTUBHbIE KOHTEIHEPHI (set, multiset, map, multimap). Meto bl
find, count, lower bound, upper bound, equal range, unordered map, unordered set, unor-
dered multimap. Anantepsi (stack, queue, priority queue). [1labnonnsie mapamerpsl. hash. Cre-
nuanbHble GyHKIUU (1181 Xen-tadaui). CpaBHeHHEe BpeMeHU paboThI Oneparii Jjisi KOHTeHe-
pOB.

JlaGopaTopHbie paboThI 4 1IT. TIO 2 Yaca:

2.1. JIuneiiHble, pa3BETBIAIOIINECS, IUKINYECKUE aITOPUTMBI.
2.2. MaccuBbl. CTpOKH.

2.3. ®ynkuun. Pexypcus. daiinsl.

2.4. Knaccel.
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3 CamocrosTenbHas paboTa CTyIeHTOB:

3.1. 3amuTa maboparopHbix pador 2.1-2.4;

3.2. 4 KOHTPOJIbHBIX Ompoca nocie 1-i, 2-i, 3-ii, 4-i1 TeKiuii;

3.3. IloaroToBka K 3K3aMeHy 1O AUCIUILINHE (OLIEHOYHBIC MaTepUAIIbI IPUBENICHBI B paszeie 6
Hacrosiiieit PI1]1)

Texkymuii KOHTPOJIb: KOHTPOJIbHBIE ONMPOCHI TTocie 1-i, 2-i, 3-i, 4-i1 JIEKIU, YCTHBIA ONPOC HA KaXKA0M
JIEKIMH IO MaTepualiaM MpeIblIyIei mapbl, 3alUTa Ja00opaToOpHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Tabnuia — O6pazoBaTelIbHBIE TEXHOJIOTUH, UCIIONb3YEMbIE PU PEATU3aLUU Pa3INYHbIX BUJIOB YUECOHOMH
3aHATHUH 110 TUCIHMILIMHE

Ne | Bunsl yueOHBIX 3aHATHI OO6pa3oBaTeIbHbIC TEXHOJIOTHU

/o

1 Jlexnuu Knaccudeckas (TpaauiiuoHHast, *HGOPMAIHOHHAS )
JIEKLIUS

2 JlaGoparopHas padoTa TexHOJIOrHsl BHIOJHEHUS JJA0OPATOPHBIX 3aIaHUN UH-
JTUBUYTHHO

Homyck k mabopaTopHo# padbote

3 CamocTosTenbHas pabora HHpopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
cTyaeHToB (BHeayauTopHas) | (moctyn k QUMOC dunmana, k ObC dunnana, nroctyn k
MH(OPMaLIMOHHO-METOUYECKUM MaTepHaliam 1o Juc-
[UTUTHHE)

4 KonTpons (mpomexyrounass | TexHosorus ycTHOro ornpoca
aTTecTalus: IK3aMeH)

6. OHEHOYHBIE MATEPUAJIBI V51 TEKYIIEI'O KOHTPOJISI 1
MPOMEXYTOYHOU ATTECTALIUU - 1151 OHEHKHU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K mpomexxyTo4yHOW aTTecTaluu CTYJEHTOB MO JUCIUIUIMHE MOTYT MPUBIEKATHCS MPEICTABUTENN
paboToaaTeneid, MpenoaaBaTed MOCISAYOMNUX AUCIUIUINH, 3aBeAYyIoNre Kadheapamu.

OlLieHKa KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIIOYAET KaK TEKYUIUH KOHTPOJb yCIEBAEMOCTH, TaK
Y TIPOMEKYTOUYHYIO aTTECTAIIUIO.

O1neHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsI BONIPOCOB K KOHTPOJILHOMY ONpPOCy nocJjie 1-i Jeknuu:
Ha3oBuTe OCHOBHBIE OHATHS S3bIKA IPOTPAMMHUPOBAHUS.

Yro BKITIOYAIOT B ce0s1 6a30BBIE OMepaTophl?

UYrto BKIIIOYAIOT B c€0s1 OTIEpaTOPHI MPUCBAUBAHUS?

Yro BKIIIOYAIOT B €05 OmepaTopbl CpaBHEHUS?

Yrto BKIIOYAIOT B ce0s1 TEpHAPHBIN omepaTop?

Yro BKIIIOYAIOT B c€0s MHKPEMEHT U JICKPEMEHT?

SN S e

7



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay

CMOJIEHCKUA
o ( DUNTNATT
IIpogpuns «Ilpocpammmoe obecneyenue cpedcme 8bI4UCTUMENbHOU MEXHUKU U I X
N
ABMOMAMUZUPOBAHHBIX CUCTNEM» [V EY D,

PIJ] B1.0.08 «Ilpoepammuposanuey

7. Uro BKIIOUAIOT B cebs omepatop sizeof u omepatop 3ansitas?

8. Omnwummre MOaU(DUKATOPHI THIIOB.

9. PackpoiiTe MOHSATHE OMEPATOPOB SBHOTO MPEoOpa3oBaHMs TUIIOB (cast), OIEpaTOPOB new M
delete.

IIpumepbl BONPOCOB K KOHTPOJLHOMY ONPOCY MOCJIe 2-i JIeKIUM:

Omnumure Kiro4deBsle caoBa mutable, friend, static.

B yem 3akitouaercs nepesarpyska onepaToposn?

Kakue apupmeTnueckue onepaTopsl, onepaTopbl cpaBHeHUs: Bam n3BecTHbI?

Yro o3nauaer OOII? OnummuTe ero KJIaccsl ¥ CTPYKTYpPHL.

[ToueMy KOMIUIIATOP MOXKET HE YBUAETH MyOJUUYHBINA METO I aTpuOyT Kiacca?

Nk W=

IIpuMepbI BOMPOCOB K KOHTPOJIBLHOMY OIPOCY nocJe 3-if JIeKIuu:

Onunmre NopsI0K BBIIOJHEHUS BEI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB MPHU HACIEAOBAHUU.
Packpoiite npobieMy poMOOBHUIHOTO HACIECIOBAHMS.

Packpoiite mpo6iieMbl «ChIH — MPSMOIl HACTEAHUK 0A0YIIIKIY.

B uem 3akiouatorcsi BUPTyaibHble QYHKIUH?

B uem 3akmrovarotcst oneparopsl override, final u typeid.

Nk v

IIpumepsI BONPOCOB K KOHTPOJBLHOMY ONPOCY NOCJIe 4-i JIeKIUM:

Packpoiite nonsTHe mabdioHa, OMUIINTE €r0 OOBSIBICHNE U CIEIUATU3AL1H.

Jns gero ucnone3yrores typedef, typename, remove_const, remove_reference, etc.
OnuirTe mpaBuia BbIBOIA TAOJIOHHBIX THUIIOB.

B yem 3akitogaroTcs mabIOHbI ¢ HEPEMEHHBIM KOJIMUYECTBOM AOJOHHBIX apTyMEHTOB?
PackpoiiTe noHsATHE UCKIIIOUEHUS, BBIIBUTE €r0 OCOOEHHOCTH.

Onummre KIro4YeBsie cinoBa throw, try, catch.

OnuimTe mocieI0BaTeIbHOCTh U MPaBHia 00pabOTKH UCKITFOUCHUN.

B yem 3akitouaercs npo6sieMa UCKITIOYEHUH B IeCTPYKTOpax?

Kak M0>xHO rapaHTHpOBaTh 0€30MaCHOCTh TPU UCKITIOUEHUSX ?

10 B yem 3akmtouaercst onepatop placement-new.

11. Yto Takoe koHTelHepbl? PackpoiiTe MOHATHE U OMUIINTE €r0 KIacCU(PUKAIHIO.

WXk W=

IIpumep kypcoBoii padoThbI:

B xome pacderHoro 3amaHusi HEOOXOIMMO pa3zpaboTaTh MPUIOKEHHE, TECTUPYIOIIEE CHCTEMY
(6ubmMoTEeKy) KIIACCOB, CIPOSKTUPOBAHHYIO M PEATM30BAHHYIO IS PEIICHUS KOHKPETHOW 3ajaud M3
HEKOTOpOii peaMeTHOM obmacTu. [Ipu 3ToM moiexat pazpaboTKe CIeTyIOIIHe BOMPOCHI:

a) aHaJIU3 3aJIaHus,

0) pa3paboTka OUOIMOTEKH KIIACCOB;

B) pa3paboTKa TECTOBOTO MPHUIIOKEHNS,

) oopMIIeHHE PAacUETHO-TIOSICHUTENLHOM 3aMICKH 110 Pe3yIbTaTaM BBITIOTHEHHS paOOTHI.

Kaxxaplii 13 BapHaHTOB ONpeAeIIsAeT MPEIMETHYIO 001acTh, JUISI MOJCIIMPOBAHHS KOTOPOH JOJDKHA
ObITh pa3paboraHa cuctema kiaccoB. Ecnu cruckoBeiii HOMep cryaeHta (Ne) mpessimaer 20, To ero
BApUAHT BbIYMCIIsAeTCs, Kak Ne-20.

MuHuMaNbHOE KOJIMYECTBO KIACCOB B OMOIMOTEKE — 3.

OTaenpHBIN KIacc AOHKEH COAEpKaTh: KOHCTPYKTOP, AECTPYKTOP, MO (KOJIUYECTBO 3JIEMEHTOB
U T.1.), MEeToAbl (JoOaBJeHHE, YJalleHWe, BBIBOJ, IMOUCK H.T.A.), CBOHCTBa (IO HEOOXOAMMOCTH),
Momudukatopsl  gocryma. C  momomiplo  omMcaHHOW — OuOnMOTEeKM — KiaccoB  Tpelyercs
MIPOJIEMOHCTPUPOBATH PELICHHUE MPEATI0KEHHOM 3a1auH.

NuauBuayanbHbIE 3a1aHUS:
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l. bubnuoteka kiaccoB, peanu3yONMX KOMIUIEKCHYIO apudMeTuky. JlaHbl ABa KOMILIEKC-
Hbix yncia K1 u K2, tpedyercs Berauciauth K3 kak ux cymMmy, pa3HOCTb, IPOU3BE/ICHUE U YAaCTHOE.

2. bubnmoreka KiaccoB, pealu3yrONIMX BEKTOPHI B N-MEPHOM MpocTpaHcTBe. [laHbI aBa n-
MepHBIX BekTopa V1 u V2, Tpebyercs BBIYUCIUTL V3 Kak UX CyMMY, Pa3HOCTh U NMMPOU3BEICHUE HA YUCIIO
K.

3. bubnuoreka kiaccoB, peanusyromas «0000MEHHBII MaccuB» (MO3BOJISIONIUN XPaHUTh
JTAaHHBIE MPOU3BOJILHBIX TUIIOB). B MaccuB M2 momecTUTh BCE Y€THBIE 3JIEMEHTHl U3 M1 u HailTu ux
CyMMYy (€CJIH 3TO BO3MOKHO TI0 THITY).

OI_IGHO‘IHBIG cpeacrBa i HpOMe)KYTO‘IHOﬁ aTTcCTallumn:

IIpumepsI BONPOCOB K 3K3aMeHY 10 JUCHUILJIMHE B OCeHHeM cemecTpe 2021/2022:

1. Beenenue B si36Ik. OCHOBHBIE TOHATHS U UCTOPHS si3biKa. CTpyKTypa mporpamMmbl. OObsiBIIE-
Hus (QyHAaMEHTaIbHbIE THUIIBI, UACHTU(PUKATOPBI, TUTEPATIbl, HEIBHBIE KOHBEPCUU TUIIOB, Pa3HUIIA MEXK-
1y OOBSIBIICHUEM H OIIPEICIICHUEM, 00IaCTH BUTUMOCTH ).

2. Bolpaxkenusi (6a30BbIe OIEpaToOpbl, OMEpaTOPhbl MPUCBAWBAHUSA, ONEPATOPHI CPABHEHUS, TEp-
HapHBII OIepaTop, MHKPEMEHT U IEKPEMEHT, oreparop sizeof, onepaTtop 3amsras).

3. VYnopasnsromue KoHCTpyKiuu. Buasl ommbok u UB (compile-time error (omuOKyH KOMITHIIS-
1uu), runtime error (omumoOku BeimosiHeHus ), undefined behaviour (UB)).

4. MoaudukaTopsl TUIIOB U CBS3aHHBIE C HUMHU BOMPOCHL. YKkazaTenu. OyHKIMH (yKa3aTenu Ha
GyHKIUY, QYHKIMH C TIEPEMEHHBIM YUCIIOM apTyMEHTOB, apTyMEHTHI TT0 YMOJTYaHHIO, TIeperpy3ka QyHK-
1IUH).

5. Omneparopsl new u delete. Ccpiiku. Koncrantel. Oneparopsl SBHOTO npeoOpa3oBaHUs THUIIOB
(cast). Omepatopsl «.», «->», this. Oneparop mpucBauBaHus, MpaBuiIo Tpex. COIUCKKA WHUIMAIN3ALNN B
KoHcTpyKTOpax. KimoueBoe ciioBo explicit. KoHCTaHTHBIE METOIBI.

6. KmroueBoe cnoBo mutable. KitoueBoe cnoBo friend. Jlenerupyrommue KoHCTpYKTOpbl. Kiroue-
BOE CJIOBO static. YKka3aTenu Ha YJIeHBbI.

7. Ileperpy3ka omepatopoB. Apudmernyeckue omnepatopsl. OnepaTopsl cpaBHEHUs. VHKpeMeHT
u nekpemeHnTt. KBaapatueie ckoOku. Kpyribsie ckoOku. Onepatopsl «&&», «||» u «,». Onepatopsl «*»,
«&» u «- > ». [leperpyska C-style cast.

8. Beenenue B OOII. Knaccel u cTpykTypbl. KOHCTpYKTOp, AECTPYKTOp U ONepaTop MpHUCBanBa-
HUS (KOHCTPYKTOP, IECTPYKTOP, KOHCTPYKTOP KOMTUPOBAHHS).

9. HacnenoBanue. O6nsiBnenne. COKppITHE UMEH TIPH HacienoBanuu. [lonck nMeH npu Hacyieno-
BaHUU (COKPBITHE MMEH HACJIEIHUKOM, SIBHBII BBI30B METOJOB IpEJKa, MOYeMy KOMIWISITOP MOXET HE
YBUJIETh IyOJUYHBIA METOJ WJIM aTpuOyT Kiacca, pa3jinyde KIACCOB M CTPYKTYpP IPH HaCIleJTOBaHHH,
TOHKOCTH 3ampeToB NpH public-Hacie0BaHUN OT Kjlacca ¢ private-HaciieZl0BaHUEM, TIOCTYITHOCTb JIPY3b-
sM protected MeTO10B/aTprOYTOB TIpEAKa).

10.  Tlopsaok BbI30Ba KOHCTPYKTOPOB M JECTPYKTOPOB IPHU HAClIEAOBAaHHH. MHOKECTBEHHOE
HacyenoBaHue (mpobiieMa poMOOBUIHOTO HACIeI0BaHUS, MPOOIeMa «ChIH - MPSIMON HacleTHUK 0aly-
ku»). BupTyanbHoe HaclnenoBaHue.

11.  IlpuBenenue TunoB Mexay HacieqHukamu (dynamic cast). Buptyansaslie Gpynkunu. Bup-
TyaJbHbIN fecTpykTop. AOcTpakTHble Kinacchl. Override u final. Onepatop typeid.
12.  Ila6monsl. O0bsBieHUE Mabn0HOB. Crieruanu3aiuu mabdaonoB. Mcnonb3oBanue typedef,

typename, remove_const, remove_reference, etc. [IpaBuia BbIBoa mabIoHHBIX TUIIOB. non-type template
parameters.

13.  Variadic templates (m1abioHBI C NEPEMEHHBIM KOJUYECTBOM IIAOJOHHBIX apryMEHTOB).
UcnonszoBanne pynkropa. CRTP (Curious Recurring Template Pattern).
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14.  HUckmouenust (exceptions). OcobenHoctu wuckmoueHuid. KiroueBbie cnmoBa throw, try,

catch. Otianune Mexay UCKIOYEHUSIMU U omnOKkamu. [locnenoBaTenbHOCTh U MpaBMiia 0OpaObOTKH HC-
KJIFOUCHHH.

15. Kormuposanue npu uckmoueHusx. [IpodieMbr uckimroueHui (crenupuKaml HCKITF0YSHUI
«cTapasi Bepcusi» U «HoBast Bepcusi»). [Ipobnema nckimtouenuii B KoHCTpyKTOpax. [Ipobnema nckimoueHuit

B JiecTpykTopax. ['apanTus 6€30MacHOCTH IPU UCKITIOYEHUSX.

16.

Amnokaropel. Omepatop placement-new. Ileperpy3ka operator new u operator delete.

nothrow new, new handler, allocator, allocator traits.

17.

Konreitnepsi. IlocnenoBarenbHbie KoHTEHHEpH (vector, deque, array, list, forward list)

Mertoapsl insert, splice, unique, sort, erase, size.

18.

AcconmaTtuBHBIE KOHTEHHEpHI (set, multiset, map, multimap). Metozs! find, count, low-

er_bound, upper bound, equal range, unordered map, unordered_set, unordered multimap.

19.
20.

Anantepsi (stack, queue, priority queue).
[[Ma6nonnsie mapamerpsl. hash. Crenuanbuble GyHkmu (st xem-radbnui). CpaBHEHHE

BpEMEHH pabOThl oniepaluii 111 KOHTEHHEPOB.

B ¢unmane ucnonb3yeTcs cuctemMa ¢ TPaIUIMOHHON IMIKAJOW OIEHOK — OTIUYHOY», «XOPOIIO),
«y/I0BJIETBOPUTEIBLHOY, «HEYJIOBIETBOPUTEIBHO», «3aUTEHO», «HE 3aUTE€HO» (Hajnee — NATHOAIIbHAS CH-

cTema).

dopmMa NpOMEKYTOUHON aTTECTALNHU 110 HACTOSAIIEH JUCHHUIIIIMHE — IK3aMeH.

[IpumeHsieMble KpUTEPUU OICHUBAHUSA IO JUCHUIUIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Orenka Kpurepuu onieHku pe3ynbTaToB
0 JTUCITH- 00y4deHus IO TUCITUILTNHE
TUTHHE

«oTnuHO»/ | BeicTaBnsiercs oOyuaromniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U

«3a4YTEHO rTyOOKO€ 3HaHWE MAaTepUaIOB U3YYECHHOM TUCIUTIINHBI, YMEHHE CBOOOHO BHITIOHSITh

(oTimuHO)»/ | 3aJaHus, IPEIyCMOTPEHHBIE MPOTPaMMON, YCBOUBIINNA OCHOBHYIO M 3HAKOMBIH C JI0-

«3a4TEHO» MOJIHUTEJIBHON JINTEPaTypoii, pEKOMEH/I0BaHHOM paboyell mporpaMMoi AUCHUIIINHBL;
MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUU, U3TI0KEHUU U UCIIOJIb30BAHUN
MaTepHaJIOB M3yYCHHOW TUCIUIIINHBI, 0€3YNPEeYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
pockl OMiieTa, HO ¥ Ha JIOTIOJHHUTEIbHBIE BOMPOCHI B paMKax pabodeil mporpaMMbl
JTUCIUATIIIMHBI, TTPABUJILHO BBITIOJHUBIIEMY TIpaKTHYeCcKoe 3ajanue. OleHKa Mo JUCIIU-
TUTMHE BBICTABIIAIOTCS 00YYArOMIeMyCs C YIETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennum, 3akpeni€HHbIe 3a TUCHUILUIMHON, cPOPMUPOBAHBI HA YPOBHE — «ITa-
JIOHHBIN.

«XOpoIIo»/ BricraBnsercs oOyuaromemMycsi, 0OHapyKMBIIEMY TOJTHOE 3HAHUE MaTepraja U3y4eH-

«3a4TE€HO HOW JAUCHUIUINHBI, YCTIEITHO BHIMOIHSIIONIEMY MPEAYCMOTPEHHBIC 3aJaHUsI, YCBOUBIIIE-

(xoporo)y»/ My OCHOBHYIO JIUTEPATYpPY, PEKOMEHIOBAaHHYIO paboueill MmporpaMMoi JUCITUTUINHBL,

«3a4TEHO» MOKAa3aBIIEMy CHCTEMAaTHYECKHI XapaKTep 3HAHWW MO TUCIUILIMHE, OTBETUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWJIHHO BBHIMOJHUBIINN MPAKTHYECKOE 3aJaHue, HO JIOMY-
CTHUBIIHIA TIPU 3TOM HENMPUHIUINUATbHBIE OMMOKH. OIeHKA MO AUCIHUILTUHE BBICTABIIS-
10TCs 00y4aroIeMycst ¢ y4€TOM pe3yIbTaTOB TEKYIEro KOHTPOJISL.
Komrmierenium, 3akperui€éHHbIe 32 JUCHUTUITMHON, C(hOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTHII.

«ynoBneTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapy>KUBIIEMY 3HAHHE MaTepuana U3yYeHHOU Juc-

PUTEITHHOY/ IIUTTMHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIeH y4ueObl U MPEACTOSIIIeH padOThI
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Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TUCLU- 00yuyeHHMs 10 JUCLUIUINHE
IIJIMHE

«3a4TE€HO 10 Mpo(eccui, CIpaBISIONIEMYCsl C BBIIIOJIHEHUEM 3aJaHUH, 3HAKOMOMY C OCHOBHOM

(YmoBieTBo- | IUTEpaTypol, peKOMEHI0BaHHOW paboueil mporpaMMoil TUCIUILTUHBL; JJOMYCTUBIIEMY

PUTEIBbHO)»/ | MOTPELIHOCTh B OTBETE Ha TEOPETUUYECKHE BOMPOCHI W/WUJM IPH BHIIOJIHEHUH MPAKTH-

«3a4YTCHO» YeCKUX 3a/IaHuil, HO 00NajarouieMy HEOOXOIUMBIMU 3HAHHMSIMH JUIS UX YCTPaHEHUS
I0Jl PYKOBOJICTBOM IIperojiaBaTesis, MO0 HENpPaBUIbHO BBINOJIHUBLIEMY IpaKTHue-
CKOE€ 3a/IaHK€, HO 110 YKA3aHHUIO IIPEIOJaBaTelsl BBITOJHUBIIEMY APYTHE IPAKTUYECKUE
3aJJaHus U3 TOTO XK€E pa3fiesia JUCIUILIUHBL..
Kommnerennyun, 3akperni€éHnble 3a TUCIHUILTHHON, c()OPMUPOBAHBI Ha YPOBHE — «IIOPO-
TOBBIIY.

«HEYJI0BJIE- BricraBnsercs o0yuaromemycs, OOHapy>KUBIIEMY CEpbe3HbIe MPOOEIbl B 3HAHUAX OC-

TBOPUTEIb- HOBHOI'O MaTepualla W3Y4eHHOM JUCLMIUIMHBL, JOIYCTHBIIEMY IPUHLIMIINAAIbHBIC

HOY»/ HE 3a- OIMOKY B BBIMTOJIHCHUU 3a/IaHU, HE OTBETUBILIEMY Ha BCE BOIPOCHI OHMJIETa U JOIOJI-

YTEHO HUTEJIbHBIC BOIPOCHI M HEMPABUIIBHO BBINOJIHUBLIEMY IPAKTUYECKOE 3aJaHue (Hempa-
BHJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHYECKOrO 3aJaHUs HE SABJISIETCS OAHO3HAYHOU
HNPUYMHOM /17151 BBICTABJICHUS OLIEHKH «HEYJIOBJIETBOPUTENbHO»). Kak nmpaBuiio, oleHka
«HEYJOBJIETBOPUTENIBHO CTABUTCS CTYAEHTAaM, KOTOPbIE HE MOT'YT IPOJIOJIKUTH 00yde-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 0e3 JOMOIHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
foleil nucuuruinee. OLeHKa Mo TUCIUIUIMHE BBICTABIISAIOTCS 00yYaromeMycs ¢ y4EToM
pE3yabTAaTOB TEKYIIETO KOHTPOJIA.
KomneTreHuyu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCHUILIMHON, HE cHOpMU-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Y4ebHoe 1 yueOHO-1a00paTOpPHOE 000PY10BaHHE

qu6Ha$[ aYI[I/ITOpI/Iﬂ 1A HpOBeI[eHI/IH SaHSITI/II\/'I CeMI/IHapCKOFO THIIA, prnHOBLIX nu I/IHI[I/IBI/I)IyaJ'IB-
HBIX KOHCYJIbTAllU/, TEKYIIETr0 KOHTPOJISI U TPOMEKYTOUHOM aTTeCTallii, OCHAILIEHHAS:

— CIEeNUATM3UPOBAHHON MEOENbI0; JTOCKOW ayJUTOPHOHN; JEMOHCTPAIIMOHHBIM 000PYIO0OBaHHEM:
MIEPCOHATBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIIHOHAPHBIM) MPOEKTOPOM

VYuyeOHast ayaAuTOpHUs AJs J1aOOPATOPHBIX pabOT, BBHINOIHIEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAa-
IICHHAS:

— CHENHMATM3UPOBAHHOIN MeOeblo; JOCKOH ayJJUTOPHOM; NepCOHAIBHBIMH KOMITBIOTEPAMU C TO-
kioueHueM k cetu "Uutepuet" u noctynom B JUOC dununana.

Jis caMOCTOATENIbHOW paboThl OOYyYarOLIMXCS MO AUCHUIUIMHE HCIOJB3yeTCs MOMELICHHE IS
CaMOCTOSITENTbHON pabOThl 00yUaIOIMIUXCsl, OCHAIIIEHHOE:

— CIeIUAIN3UPOBAHHONW MeOeNblo; JOCKOW ayAUTOPHOM; MEePCOHAIbHBIM KOMIIBIOTEpAMH C IOJ-
kimoyeHueM k cetd "Muatepuer” u noctynom B SUOC dumnnana.

IIporpamMmmHoe o0ecnieuenune

OmneparmonHas cucreMa; oGUCHBIN akeT — Ay padotel Haa PITJ] u MeToaudyeckum obecrieueHn-
€M K Hel;

C/C++ — nns penieHus 3aad.
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8. OBECIIEYEHME OBPA3OBATEJIBHOI'O ITPOLUHECCA JJIs JIMLY
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJIN1OB

B xone peanuzanuy TUCHMILIMHBI UCIIONB3YIOTCS CIEAYIOUINE JOMOJHUTEIbHBIE METOIBI 00yUe-
HUS, TEKYILEro KOHTPOJIsl YCIEBAEMOCTH U NMPOMEXYTOYHON aTTecTalluu O0y4aroIluxcs B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJIS CJIeTIBIX M CJIA00BHASIIIMX:

— JIeKIUU 0(hOPMIISIFOTCS B BUE AIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C IIOMOMIBIO KOMITBIOTEPa
CO CNELUAIU3UPOBAHHBIM IPOrPAMMHBIM O0ECIIEYEHUEM;

— MMCHMEHHBIC 33/I1aHUS BHIMOJHAIOTCS Ha KOMIIBIOTEPE CO CIIEIUAIN3UPOBAHHBIM MPOTPAMMHBIM
obecreyeHrneM, Uil MOTyT ObITh 3aMEHEHbI YCTHBIM OTBETOM;

— o0ecrnieunBaeTCsl MHAUBUIYAIbHOE paBHOMEpPHOE ocBerieHne He MeHee 300 Jroke;

— J17151 BBIIOJIHEHHUS 3aJJaHUs IPU HEOOXOIUMOCTH MPEIOCTABIISIETCSl YBEIMUMBAIOIIEe YCTPOICTBO;
BO3MOXKHO TaKXe MCII0JIb30BaHHE COOCTBEHHBIX YBEJIIMUMBAIOLINX YCTPOUCTB;

— MUCbMEHHBIE 3a/1aHUs 0(OPMIIAIOTCS YBEIIMYEHHBIM HIPUPTOM;

— 9K3aMEH M 3a4€T MPOBOAATCSA B YCTHOW (hOpMe WIIM BBIOJIHSIOTCS B MHCbMEHHOH (hopme Ha
KOMIIbIOTEPE.

AJIS TIIYXHX U ¢J1200C/IbIIIAIHX:

— JIeKIu 0(OpMIIIIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MUChMEHHBIE 3a/IaHUS BBITIOIHIIOTCS HAa KOMIIBIOTEpPE B MUCBMEHHOM (hopMe;

— 9K3aMeH U 3a4é€T MPOBOJATCS B MUCbMEHHOHN (popMe Ha KOMIbIOTEpPE; BO3MOKHO MPOBEJICHUE B
dhopme TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYLIEHUSIMM ONIOPHO-ABUIaTeIbHOI0 annapara:

— JIEKIIUH 0()OPMIISIOTCS B BUJIE DJIEKTPOHHOI'O JJOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO KOMITBIOTEpA
CO CNELUAIN3UPOBAHHBIM MPOTrPAMMHBIM O00ECTIEYEHHEM;

— MUCHMEHHBIE 33/IaHUS BHITIOJHAIOTCS Ha KOMIIBIOTEPE CO CIIENUAIN3UPOBAHHBIM MPOTPAMMHBIM
o0ecrneucHUEM;

— 9K3aMEH W 3a4€T MPOBOJAATCSA B YCTHOW (hOpMe WIIM BBIIOTHSIOTCS B MHCbMEHHON (opme Ha
KOMIIBIOTEPE;

— UCTIOJIb3YeTCs crennanbHas yueOHas ayauropus 1uist nun ¢ JIOB3 — ayn. 106 rnaBHoro yue6Ho-
ro kopmyca no aapecy 214013, r. CmoneHCcK, DHepreTuueckuil np-a, 1.1, 31aHue SHepreTU4ecKoro 1H-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH MpeTyCMaTPUBAECTCS yBETUUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tpouenypa mnpoBeneHUs MPOMEXKYTOYHOW aTTeCTallMM sl OOy4aroIIMXCsl YCTaHABJIMBAETCSA C
y4€TOM UX UHAMBUAYAIbHBIX Mcuxoduznyeckux ocodeHHocTeil. IIpomexyTouHas arTecTanus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipy mpoBeaeHWMH TPOLEAYPHl OLIGHUBAHMS pE3YNbTaTOB OOy4eHHUS MpeaycMaTpUBaeTCs
WCTIOJIF30BaHNE TEXHUUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C WHAMBHIYaJIbHBIMH OCOOCHHOCTSIMHU
oOyyaroluxcs. OTH CPeACTBa MOTYT OBITh IMPEJOCTaBICHbl (HINATIOM, MM MOTYT HCIIOJIb30BATHCS
COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[TpoBenenune mpoueaypbl OLIEHUBAHHS PE3yJbTaTOB OOYUEHHs JOMYCKAeTCs C HCIOJIb30BAHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs 10CTYN K MH(POPMALMOHHBIM U Oudanorpaguyeckum pecypcam B cetu Un-
TepHeT I KaKaoro odydatouierocs B popmax, afanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3[J0POBbs U BOC-
npuUATUS HHPOPMAITUH:

JJIS CJIeNbIX U ¢J1a00BHASIIIHX:

— B 1e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM;
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— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

IS TIIYXUX U CJIA00CAbIIIALINX:

— B [Ie4aTHOM opme;

— B (pOopMe PIIEKTPOHHOTO IOKYMEHTA.

7151 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUIaTeJILHOI0 anmnapara:
— B miedaTHou (opwme;

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B popme ayauodaiina.

9. YYEBHO-METOJMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

OcHoBHas iMTEepatypa.

1. Meiiep, b. OcnoBel mporpammupoBanus: [16+] / b. Meiiep. — 2-e u3m., uUcmpas. —
Mocka: Haunonanenbiii OtkpbiTeiii YHUBepcuTeT «MHTYUWUT», 2016. — 423 c. : un. — Pexum
nocrymna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=578061 .

2. JIuteunenko, B.A. IIporpammupoBanue Ha C++ 3amgauy Ha rpadax : yuebHoe mocobue /
B.A. JlutBunenko ; IOxHbIl (enepaibHblii yHUBEPCUTET, MIHKEHEPHO-TEXHOJIOTHMYECKas aKaje-
must. — Taranpor : KOxubiif penepanpubiii yausepeutet, 2016. — 83 c. : cxem., ui. — Pexum no-
cryna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&1d=493220 .

3. llenyasko, B.M. OcHOBBI IporpaMMHpOBaHUsl Ha SI3bIKe BBICOKOTO YpoBHs Python —
yuebHoe nocodue / B.M. Hlenynpko ; MuHHMCTEpCTBO HayKu M Bbicuiero oopasosanusi P®, FOx-
HBIM (enepanbHbIil yHUBEpCUTET, VHKEHEpHO-TeXHOIornyeckas akagemus. — PocroB-Ha-Jlony ;
Taranpor : IOxub1ii penepanbublii yausepcutet, 2017. — 147 c. : un. — Pexum noctyna: mo moj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=500056 .

4. Jlagope P. OObexTHO-OpHeHTUpOBaHHOE mporpammupoBanue B C++. — CIIO.:
ITurep, 2007.

5. ITaBnoBckas T.A. C++. OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHHE: PAKTUKYM :
yuebnoe nocodue. — Cankrt-IlerepOypr : [Tutep, 2006 (u 1p. u3ganus).

6. JIy6os N.P. OOBeKTHO-OpUEHTHPOBAHHOE MPOrpaMMHUpOBaHME: ydeOHOe mocolue. —
Bnagumup: Bnagumupckuii rocyiapcTBeHHbIN yHUBepcUTeT, 2003

7. Jlante B.B., Mopo3zoB A.B., bokoBa A.B. C++. OO0BEKTHO-OPHEHTHPOBAHHOE IMPO-
rpammupoBanue. 3anaun u ynpaxsenus. — CII6.: ITurep, 2007.

JlonoJiHMTeIbHAS JIUTepaTypa.

1. Haraea, .A. OCHOBBI alrOpUTMHU3ALMUA U TPOTPAMMHUPOBAHUS: MPAKTUKYM : [12+] /
N.A. Haraesa, . A. Ky3nenos. — Mocksa ; bepnun : lupexr-Meaua, 2021. — 169 c. : cxem. — Pe-
XKHUM goctyna: no noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=598404.

2. Tlpuembl 0OBbEKTHO-OPUEHTHPOBAHHOTO MPOEKTHUPOBaHUS. [laTTepHBl MPOEKTHUPOBAHUS:
nep. ¢ aura. / J. Iamma [u 1p.] .— Cankr-Iletepoypr : IMK Ilpecc : ITutep, 2008 (u ap. nuznanus).
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