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1. llesu u 3212494 AU CIUILIHHBI

Lenbto mpenogaBaHus U U3YUYSHHSI TUCIUIUINHBI SIBIIETCS 00yUYeHUE CTYACHTOB SI3bIKY
C++, meToauke pa3pabOTKU MPOrPaMM C UCIIOJIH30BAHUEM TEXHOJIOTUH OOBEKTHO-
OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS. 3ada4y TUCIIUTUIMHBI 3aKITI0YAl0TCS B TOM,
9TOOBI CTYAEHTHI OJTYUYHIIH OTBIT Pa3padOTKH KOMITBIOTEPHBIX MpOTrpamMM Ha s3bike C++,
MOTJIH peanu3oBarh Ha C++ MaremMaTnyecKkue alropuTMbL; OCBOHMIN CHHTAKCHC U
cTaHgaptHele Oubnuorexku C++

Kparkoe cogepkaHue TUCHMIIIMHBI

Brenenue B s3b1k. Moaudukaropsl Tunos. Beenenne B OOIL. Tleperpy3ska oneparopos.
Hacnenosaunue. 1l1a6monsl. Mckmtouenus. Amnokaropsl. Kontelinepsl. Uteparopsl. Move-
ceMaHTuKa U rvalue-ccpuiku. YMHbIE yKa3zarenu. Beiog Tunos. [llabionnoe
metanporpammupoBanue U SFINAE. OyHkinoHaabHble 00bEKTHI U JIIMO1a-(DyHKIIUH.
Hekotopsie 0coOble oJIe3HbIE TUITHI.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3HaeT: METO/Ibl U CPEACTBA pa3paboTKu
POTrPaMMHOTO 00ECTIEUeHHUs Ha A3bIKE
[1K-1 CnocoGeH akTUBHO y4acTBOBATh B pa3paboTke{nporpammupoBanus C++
CUCTEMHOI'0 U IPUKJIAJHOIO POrpaMMHOIO 'YMeeT: nporpaMMupoBarh Ha si3bike C++
oOecrieueHus VMeeT npakTHYeCKUH OMBIT: TPOEKTUPOBAHMS,
KOJUPOBaHUS U OTJIAaJKU IIPOrPaMMHOIO
obecnieueHus, pazpadarsiBaeMoro Ha si3bike C++

3. Mecro aucuuninHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCIEAYIONIMX AUCIIUTLINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT

Ananu3 TpedoBanuii u mpoekTupoBanue [10,
CKpUNTOBBIE S3BIKU IPOIrPAMMUPOBAHMS,
'Web-niporpamMmmupoBanue,

[IporpammupoBanue it MOOMIIBHBIX YCTPOMCTB,
[IporpammupoBanue Ha si3bike Python,

ba3nl JaHHBIX,

[IporpammupoBanne Ha C#,

MeToabl TpaHCISIUH U (HOpMaTbHbBIE S3BIKU

Her

Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIbLTATC OCBOCHUA
MpCAMICCTBYIOINUX JUCHUIIJINH:

Her

4. O0bém 1 BUABI YUeOHOI PadOTHI



OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI COCTABIISIET 6 3.€., 224 4., 143 4. KOHTaKTHOMN

paboThI
Pacnpenenenne o cemectpam
Bcero B yacax
Buz yae6HO# paboThl
4acoB Howmep cemectpa
1 2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 224 108 116
AyoumopHvie 3auamusi: 128 64 64
Jlexmuu (JI) 64 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 64 37 1
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 81 35,5 45,5
[lonroToBka K sK3aMeHY 35,5 35.5 0
ITogroroBka k qud.3adety 31 0 31
N3ydeHne TeopeTHUEeCcKOro Marepuana s IPaKTHIeCKIX 14.5 0 14.5
3aHATUN U KOHTPOJIBHBIX padoT ’
KoHcynpranyy u npoMexyTo4Hast aTTecTalus 15 8,5 6,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH nud.3ader
5. CoaeprkaHue TUCHMIITIMHBI
Ne HaiMeHOBANME PasielioB AMCIHITHHEL OO0BeM ayaUTOPHBIX 3aHATUN TIO BUJIAM B Yacax
pasnena Bcero J 113 JIP
1 31k C++ 1 OOIT 32 32 0
2  |bubnuorexka STL 32 32 0
5.1. Jlekuuu
Ne Ne Koa-
nexuuulpasena HanMeHnoBanue nin KpaTkoe Coaep>KaHue JIEKIIMOHHOTO 3aHATHUS BO
9acoB
Brenenue B 361k O01IMeE ciioBa: MecTo si3bika C++ cpeu COBPEMEHHBIX SI3BIKOB,
AKTyallbHbIE BEPCUH 3TOTO SI3bIKA, KJIIOUEBHIE JIFOAH, CBI3aHHBIE C STUM SI3bIKOM,
OoUIMABHBIA cTaHapT s3b1ka CTPyKTypa mporpamMMel, GYHKITHS main, MOHSITHE
obOnactu BuaguMocCTH (scope). Kimrouebie ciioBa. BBoa-BeIBOT (cin, cout).
OO6mwsBnenus (declarations). nentudukaropsl. @yHnameHTansHble THITH (int,
long, long long, float, double, long double, char, bool, mogudukarops! signed u
unsigned). PazMepsl 3THX THITOB, OCHOBHEIC ONIEPAIMU HAJl HUMU, HESIBHBIC
peoOpa3oBaHus TUIIOB MeX Ay co0oil. JIutepansl, mutepanbHbie CyhPUKCH s
OCHOBHBIX TUTIOB. OObsiBNICHHS (DYHKIIMH, pa3HUIA MEX Ty OObSIBICHHEM U
1-2 1  |ompenenenuem, one definition rule. Boipaskenus (expressions). Oneparopsl. 4

Apudmernueckue oneparopsl. [looutoBbie oneparopsl. Jlorndueckue oneparopel,
0COOCHHOCTH HX PaboThl. OnepaTop MPUCBAUBAHUS U OIIEPATOPHI COCTABHOTO
NprCBanBaHus1, 0COOEHHOCTH ero paboTsl. [lonstue lvalue u rvalue B C++03.
HKpEMEHT U IEKPEMEHT, OTIHYHe MPEe(YUKCHON BEPCHH OT MOCT(GUKCHOM.

Onepatopsl cpaBHeHUs. TepHapHbIi oniepaTop. Oneparop “3ansitas”. OnepaTop
sizeof. MacTpykmuu (statements). Koncrpyknumu if...else, for, while, do...while,
switch, ux cuHTaKcHc, mpaBmia padotel. MHCTpyKImu break, continue, return, ux
nevicrBue. MHCTpyKIWst goto 1 MeTKH. [TOHATHS OMIMOKY KOMITAJISIIIMU, OIITMOKU

BpPEMEHH BBITIOTHEHUS (runtime error), HeonpeaeJIeHHoro noseaenus (undefined




behaviour), omn4us MeXly HUMH, TpUMepbl. BUap! om0k KOMIUAIISIINN:
NeKCUYeCcKue, CMHTaKcuueckue, cemantudeckne. [lonarue segmentation fault u
stack overflow.

Monudukaropsl TUIIOB YKa3aTeH, orepalu HaJ HUMU. Oneparus B3sSTHs
agpeca. ABToMaTHueckas naMath (ctek). MaccuBsl, onepanus || (kBagpaTHbie
CKOOKHM), ee MPUHIIHI paboThl. Yka3aTenb Ha void u ero ocooeHHOCTH. DyHKITUH.
[leperpy3ka QpyHKIIH, MpaBuia pa3penieHus neperpy3ku (oodmas cxema, 6e3
neraneit). OyHKIMM ¢ apryMeHTaMu 10 yMoiadaHuio. OYHKINU C HEyKa3aHHBIM
KOJIMYE€CTBOM apryMEHTOB. YKa3areiu Ha (yHKIMH, OTlepalluy HaJl HUMH, UX
ocobeHHoCTH. JJuHamuyeckas nmamsath. OnepaTopsl new U newl[ ], ux
Wcroyib30BaHue (B cTanAapTHol dopme). Oneparopsl delete u delete[ ], ux
UCrosib30BaHue (B cranaapTHoil popme). [Ipobrema yredek namsitu. [IpoGnema
nBoitHOrO ynanenus. [lepenada apryMeHTOB MO 3HAYEHHUIO U MO YKa3aTelto, epBast
Bepcus GyHKUMHU swap. [lunemMma ¢ mpucBarBaHuEM (CO3/1aBaTh HOBOE Ha3BaHUE
v xkormro?). Unes ceputok (references). OTaudus CChUTOK OT yKa3aTellei,
npaBuiia paboThI CO CChIIKAMHM, BTOpas Bepcust pyHKuu swap. [Ipobiema,
CBSI3aHHAs CO CCBUIKOM Ha JIOKAJIbHYIO IlepeMeHHYy1o (“OuThle cehlku’). Unes
KOHCTaHT, KJIFoueBoe cJI0BO const. [IoHsATHE KOHCTAHTHBIX ¥ HEKOHCTAHTHBIX
oTieparuii, 0COOEHHOCTH pabOTHI C KOHCTaHTaMHU. KOHCTaHTHBIC U HEKOHCTAHTHBIC
cchUIKM. KOHCTaHTHBIE yKa3aTelIH U yKa3aTelld Ha KOHCTaHTy. PazpernieHHbie 1
3anpelieHHbIC TPUCBAUBAHUS MKy BCEMH BBIIICYTTOMSIHYTHIMHA THITAMA. BUIbI
NpuBEACHUH TUIIOB: static_cast, reinterpret _cast, const_cast u C-style cast, ux
0COOEHHOCTH, IPUMEPHI IPUMEHEHHUS U IPUMEPHI, KOTJla OHU HE cpaboTaloT.
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Beenenne B OOII Unest OOIL. [TonsiTus kitacca u CTpyKTYphI, YIECHOB KJlacca.
[Tonst 1 MeTO/IBI, MOHATHE UHKANCYISIUU. MoanduKaTopsl 10CTymA.
KoHCTpyKTOpBI M AeCTpYKTOpBL. KOHCTpyKTOp 1O ymMon4anuto. [leperpyska
KOHCTPYKTOPOB. KOHCTpYKTOp KONMMPOBaHUsI, €r0 CUTHATypa U CXeMa peain3aluu.
[Tpumep, Koraa HEOOXOMUM HETPUBHAIBHBIN KOHCTPYKTOP KOITMPOBAHUS H
orneparop npucanBanus. [IpaBuia reHepaiuu KOMIUIATOPOM KOHCTPYKTOPOB.
Kirouessle cioBa default u delete B koHTekcTe onpenenenus QyHKIUNA-UIEHOB.
Omneparops! “Touka” u “crpenouxa’. KiroueBoe ciioBo this u npumep
ncnoabp30BaHus. Oneparop NpUCBaUBaHUSA, €I0 CUTHATYypa U CXeMa peaau3aluu.
“IIpaBuio Tpex”. [Ipobnema ¢ nHMLIMANKU3aLKel KOHCTAHT U CChUIOK. PereHue:
CHUCKU MHUIMAIN3alliK B KOHCTpyKTOopax. KiroueBoe cioso explicit. [Tpumep ¢
KOHCTpyKTOpoM String(int n). KoHcTaHTHBIE 1 HEKOHCTAHTHBIE METO/IbI, IPUMEPBHI.
KiroueBoe ciioBo mutable, nmpumep npumeneHus. [lonstae npykecTBEHHBIX
byHK1uMi 1 KIaccoB, kitodeBoe ciaoBo friend. [IpobGnema BbI30Ba KOHCTPYKTOPOB
U3 JPYTUX KOHCTPYKTOpOB. Pelenue: neiaerupyronme KOHCTPYKTOPBI.
Craruyeckue 1nois 1 MeToAbl, mpumMep. JIokaibHble CTaTHYECKHE IEPEMEHHBIE.
'YKa3zaTenau Ha WIEHbI U yKa3aTesn Ha MeTo/ibl. CUHTaKkcuC OOBSBICHUS, TPUMED
MCI0Ib30BaHMs. Oneparopsl “Touka o 3BE3J0YKON” U “‘CTpesouKa co
3BE3I0YKOI .
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[Teperpyska oneparopos OO1iast ujest neperpy3ku oneparopos. Ileperpyska
apruMeTHUECKIX OIepaTopoB Ha nMpuMepe kiacca Biglnteger: Ounaphbie
OMEPATOPHI, COCTABHbIE MPUCBAMBAHUS C HUMU, TPABUIILHOE BBIPAXKEHUE OJTHOTO
yepe3 apyroe. [Ipobiema ¢ KOppEeKTHOCTHIO BEIPAKEHUM BUIA “X+y=5;".
[IpoGnema B cityuae JIEBOTO onepaHja - He 00beKTa Kitacca (BbIpaxeHHUs BUIA
“5+x”). [leperpy3ka ornepaTopoB << U >> Ha PUMEPE MMOTOKOBOTO BBOJIa-BBIBO/IA.
[Ieperpy3ka onepaTtopoB CpaBHEHUS, IPABUILHOE BBIPAKEHUE OIHUX CPABHEHUI
yepes npyrue. [leperpyska HHKpeMeHTa U IeKpeMeHTa (Mpe(UKCHOTO U
noctdukcHoro). [leperpyska oneparopa [| (kBaxparHsie ckoOkn). [IpaBuisHOE
coOnrofiIeHre KOHCTAaHTHOCTH TpU nieperpy3ke onepatopa []. [leperpyska
oreparopa “kpyribie ckooku”. [Torstre GpyHkTOpa M QyHKIIMOHATHLHOTO KIlacca,
koMIaparopa. [IpuMep ncnonb30BaHus B CTaHAAPTHBIX anroputMax. OcoOeHHOCTH
neperpy3ku orneparopos “norudeckoe M, “nornueckoe NJIN” u “3ansras’.

2 ¢

Oco0eHHOCTH MepPerpy3Ku ONepaTopoB “‘yHapHasi 3Be304Ka’”, “‘YHaApHBII




amriepcann’ u “ctpenouka’. Ileperpyska oneparopoB npuBeaeHus Tuna. Eiie
0JTHO TIPUMEHEHHE KITIOYEeBOTO ciioBa explicit.
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HacnenoBanne OObsiBnenne HaciaenoBanus. Moaudukarop nocryna protected.
PazHuma Mex 1y pUBaTHBIM, MyOJIMYHBIM U 3aIIMIICHHBIM HACJIeI0BaHUEM.
Pa3Huila Mex 1y HaclieZJoBaHHUEM KJIaccoB U CTpyKTyp. [louck umen npu
HacyieqoBaHUU. COKpBITUE UMEH HACIEIHUKOM. SIBHBII BBI30B METOJOB POIAUTENS Y
Hacieaanka. Mcnons3oBanue :: u using. [IpoGieMbl ¢ BUIUMOCTHIO Ha3BaHUMA
pOAUTENEN U UX MOJIEW y IIOTOMKOB B CIIy4ae JIByXypOBHEBOIO HACJIEJOBAHMUS, TTIE
nepBbIi YpPOBEHb - IpUBaTHOE HacienoBaHue. [Ipasuna neiictBus cinosa friend B
ATUX citydasix. [lopsaok BeI30Ba KOHCTPYKTOPOB U IECTPYKTOPOB IIPH
HacienoBanuu. [Ipobnema ¢ nHUIIMANU3ae poauTenei npu onpeaeaeHun
KOHCTPYKTOpPA HACJIEJHUKA, BHOBb IPUMEHEHNE CIIMCKOB MHULINATU3ALUH.
[IpaBuiia pa3menieHus 00bEKTOB KJIACCOB-HACTIEIHUKOB B MTAMSITH.
MHOXeCTBEHHOE HacJIeJ0BaHUE, HEOAHO3HAYHOCTH MPH HEM, Ipodiaema
poMOoBHIHOTO HacienoBaHus. [Ipumepsl pa3perienrs HeoJHO3HAYHOCTH C
MOMOIIbIO PUBEICHHUI TUIIOB U OIleparopa ::, KOMOMHAIIUN BCETO 3TOTO C
[IPUBAaTHBIM HACIIEOBAHUEM, CIBUTH yKa3aresied. BupTyanbHOe HaciaenoBaHue.
Oco0GeHHOCTH KOMOMHAIIMH BUPTYaJIbHOTO U HEBUPTYAJIbHOTO HACIIEIOBAHUSI.
[IpuBeneHne TUIIOB MEX/1y POIUTENIEM U HACIEAHUKOM: Cpe3Ka IpU KOIMPOBaHUH,
NpUBEJCHUE yKazaTelnel, npuBeeHne ccbulok. OcobeHHOCTH static_cast,
reinterpret_cast MEXIy POAUTEISIMU M HACJICTHUKAMH (2 TaKKe yKa3aTeJIsIMU WA
cchUIKaMM Ha HuX). Oneparop dynamic_cast, ero omiMume ot static_cast.
BupTtyanbHble GyHKIMH, UX 0011as UAed U OTIIMYUE OT HEBUPTYaJIbHBIX.
OCOOEHHOCTH pa3MelIeHUs B TAMATH KJIACCOB C BUPTYAIbHBIMU (DYHKIUSAMH,
nousitue nonumopgusma. Ilomumopdusie kinaccel. [lonstue o Tabnuie
BUPTYaJIbHBIX QYHKIMH. BUpTyanbHBII 1€CTPYKTOp U €ro MpeaHa3HaueHue.
AOCTpaKkTHBIE KJIACChI U ““UMCTO BUPTyaibHble” (pure virtual) pyHKINH, UX
ocobeHHocTH. UrcTo BUpTYyabHbIN fecTpykTop. Omubka “pure virtual function
call” u ee Bo3HukHOBeHue. KitroueBbie cinoBa override u final npu HacienoBanuu,
ux npeanasHadenue. Mexanusm RTTI. Oneparop typeid u nunamuueckoe
onpeneneHue Tuna oobekra. Kiacce std::type info. [Ipobiema ¢ Be130BOM
BUPTYaJIbHBIX (YHKLIUH B KOHCTpyKTOpax. [Ipobrnema ¢ aprymeHTaMu no
YMOJIYaHUIO B BUPTyalbHbIX QyHKIUAX. Empty base optimization, npumMepsi.
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[[Ta6onb1 MoTHBHpOBKA 1 001mas uaes maodaoHoB. [11abmoHb! kKi1accoB, M1a0IOHBI
(byHKIM, CHHTaKCUC O0BSBICHHUS, IPUMEPHI UCTIOJIb30BaHMS, CBSI3b IA0JIOHOB U
nonumop¢u3Ma, ctarndeckuil nonumoppusm. Criennaan3anuy madloHOB,
MPUHIMI “4acTHOE NPEANOoYTHTEIbHEE O0IIero” MPUMEHUTENBHO K I1a0JI0HaM.
UacTruHbIe ¥ NTONHBIE cienuain3auuy. [[puHuun “mydiine To4HOe COOTBETCTBUE,
yeM IpuBeieHue Tumna”. Pa3Huia Mexay crienuanu3anuei u neperpy3xkou as
1a0noHHBIX pyHKIMNA. [IpaBuiia BbIOOpa KOMIUISATOPOM KaHAMIATOB Ha
crenuaIn3aluio u Ha neperpysky. KimroueBoe cnoBo typedef, ero npeanasnauenue.
[[Tabnonnble typedef b1, ncnonp3oBanue cinosa using. [Ipobnema ¢ obOpaiieHuem K
typedef’am BHyTpH 111a0/I0OHHBIX Ki1accoB. [IpuMeHeHNe KIr0ueBOro ciosa
typename Jyisl perieHus 3Toi npoodaemsl. [Ipumepsl peanusaruu npocTenmx
type_traits ¢ TOMOIIbIO AOIOHHBIX CTPYKTYp U typedef’oB BHYTpH HUX:
remove_const, remove_reference. [IpaBuia BeIBOJa TUTIOB AJIs IIAOJIOHOB.
OTtOpacbiBaHKE CCHUIOK MPH BBIBOJIE THMA. Pa30op ciyyaeB co cChlIKaMH U
KOHCTaHTaMu. [lapameTpsl abIOHOB, HE SBISIONIMECS THITAMU (TIPHMEP: MacCUB
KOHCTaHTHOM /ytnHbI). [TapameTpsl m1a010HOB, sBIsOLIMECS 1a0I0OHAMU
(“template template parameters”). [11aGioHBI ¢ TEPEMEHHBIM KOJINYECTBOM
aprymenToB (variadic templates). CunTakcuc ucnosnab3zoBanus. “OTKychiBaHue”
11a0JIOHHBIX apryMEHTOB 110 ofgHoMy. Onepatop “sizeof...”. @yHKIMOHAIbHbIE
KJIACChl U (DYHKIIMOHATBHBIE OOBEKTHI ((PYHKTOPHI), CXEMa MCIIOIb30BaHUS.
Kommnaparopsr. [Ipumep: kommaparop B std::sort. CTaHgapTHBIE KOMITAPATOPHI
(std::less, std::greater, std::equal u T. 11.), ux peanuzanus. Curiously Recurring
Template Pattern (CRTP).
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Wckmouenus O01mas uzesi, MOTHBUPOBKA UCTIOIB30BAHUS HCKITFOUSHHM, OTIepaTop
throw u KoHCTpyKITHA try...catch. [Ipumepsl cTaHIAPTHBIX OMEPaTOPOB,
TeHEPUPYIONTNX UCKITIOUYCHUs. Pa3HUIIA MEX Ty HCKITFOUEHUSMH U OIIMOKaMU
BpeMEHH BbITIOTHEHUS. OMINOKY, HE SBISIONINECS UCKIIOUYEHUSIMU, U UCKITIOUECHHUS,
He sSBISTFoIuecs omuoOkamu. [IpaBuiia JIOBIH U TOBTOPHOTO OpOCaHUs
VCKJIFOUEHUI, TPUBEACHUS TUIIOB MPH JIOBJIE HCKIoUeHUU. JIoBIs Beex
uckmoueHui. [IpaBuna BeiOopa 610ka catch KOMIHIIATOPOM B CiIydae, KOoria
MOXOJAT pazHble Onoku. Konuposanue npu 6pocaHuu U JIOBIIE UCKITIOUEHUH,
WCKITIOUeHUs U HacneaoBanue. OCOOCHHOCTH TepexBara UCKITIOUYCHUH 110
3HAYEHHUIO U IO CChUIKE, M0 CChUIKE Ha 0a30BbIil kinace. Crenudukanuu
MCKJTIOYEHUH B CTapOM CTWJIE U MX MpoOsieMsbl, unexpected exceptions
(HeOXXUJaHHBIC UCKITFOUCHHUS ). crienudukanuy uckioueHuii B crune C++11,
oreparop u crenudukraTop noexcept. YcnoBHbIN noexcept. MckinroueHus B
KOHCTPYKTOpPAax M npoOiieMa yTeuKy NaMsaTH MPU UCKITIoUeHusX. Vckitouenus B
necTpykropax, ¢pyHkuus uncaught exception, pyHkuuu terminate u set_terminate.
["apanTiy 6€30MacHOCTH TIPH UCKITIOUCHHIX: 0a30Bas u crporas. Function-try
0JIOKH, X OCOOECHHOCTH.
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Annokaropsl Placement new, ero cuHTakcuc, 1eficTBUe U OTIAMYUE OT OOBIYHOTO
new. PazHuna mexy oneparopoM new u ¢yHkImei operator new. bonee
noApoOHBIN pazbop neiicTBus oneparopa new. [leperpy3ka new Jist OTAEIbHBIX
kiaccoB. [leperpyska mobanpHOr0 new. OnpeneneHne new ¢ MpOU3BOJILHBIMHU
napameTpamu. To xe camoe juis oneparopoB delete u delete[]. [Ipumep, korna
KOMIIIJISITOP HESIBHO BBI3BIBAET delete ¢ HeCTaHIapTHRIMU MTapaMeTPaMHu.
[ToBenenue delete st momumMopdHBIX 00bEKTOB. nothrow omeparop new, ero
CHUHTaKCUC U 0coOeHHOCTH. Pa300p moBeneHust new B CiIy4yae HEXBATKH IMAMSITH.
Oynkuus new_handler, ¢pynkunu set new_handler u get new_handler. [Tonsitue
amnokaropa. Kitace std::allocator, ero ocHoBHBIe MeTOBI (allocate, deallocate,
construct, destroy) u ux npumepHas peanuzanus. OCOOEHHOCTH peanu3aiu
KOHCTPYKTOPOB H OTieparopa IMpHCBanBaHKs y CTaHAAPTHOTO autokaropa. Kiace
std::allocator _traits, ero npeaHa3HaueHHe U OCHOBHbIE MeToAbI. [IpumMep
HecTtanaapTHoro amnokaropa (PoolAllocator), nnest peanu3amuu €ro METOIOB.
[Tpo6eMbl ¢ KOHCTPYKTOPOM KOITMPOBAHMS U ONEPATOPOM ITPUCBAUBAHMUS.
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KonTeitneps! OOmue cBenenus o kontelHepax. Kiace std::vector, ero
MpeIHa3HauYeHue, HJies pean3alii, OCHOBHbBIE METO/IbI U UX aJITOPUTMUYECKas
cioxkHoCTh. [lons knacca std::vector. Peanusanus KOHCTPYKTOPOB, J€CTPYKTOPOB,
orepaTopa MpUCBauBaHMsI C IPABUIIBHBIM OOpalieHHeM K ajiokaropy. Peanuszamus
MmeTona push_back ¢ mpaBuibHBIM 0OpalieHHEM K ajokaTopy. Peanuzanus
omeparopa [ ] st KOHCTAaHTHBIX U HEKOHCTAaHTHBIX vector. PazHuiia mexny []| u
meTonoM at(). Metox emplace back, ero peanuzanus u omuume ot push_back.
Metonsr size(), resize(), capacity(), reserve() u shrink to fit(). Ocobennoctu
paloThI ¢ aJIJIOKaTOPOM IIPH KOTIMPOBaHUU BeKkTOopa. Metos
select_on_container copy construction. Bonpocsl Ha TOHUMaHHUE: Y€MY PaBHO
sizeof(Vv), TAe v - BeKTOp, U uTO MpousoiaeT mnpu Bei3oBe delete[] &(v[0])? Kmacc
vector ¥ ero oTInure oT 00BIYHOTO Vector, TPeUMYyIIeCTBa U HEAOCTATKH.
Brytpennuii kinacc BoolProxy. OcobenHocTy peanusanuu oneparopa [| u
orepaTopa MpucBauBaHUs sl vector o cpaBHEHUIO ¢ 00bIYHBIM vector. Kiacc
std::deque, OCHOBHBIE METO/IbI U X AJITOPUTMHUYECKAs CIOKHOCTh. PazHuma
Mexay deque u vector: meToabl deque, OTCYTCTBYIOIIHE Y vector; MeTOAbI vector,
oTcyTcTBytolHe y deque. Anantepsl Haj KoHTeHepamu: std::stack, std::queue u
std::priority queue, ux peanuzanuu. Kommaparops! B priority queue u ee
cneunduaabie Metoabl. Knacc std::list, OCHOBHBIE METO/IBI M UX aJTOPUTMUYECKAs
CIOXKHOCTB. Mnes peanusanuu list’a. BcraBka u yjaneHue u3 npou3BOJIbHOTO
mecrta. Crienuduynsie amns list’a metoasl: splice, sort, merge, reverse.
OcoOenHoctu padoTsl list’a ¢ anmokaropom, MetoA rebind y annokaropos. Kiace
std::forward_list, ero ouuuns ot 06b14HOrO list. AcconaTuBHbIE KOHTEHHEPHI.

Kiace std::map, ero npenHasHauenue, uaest peannzanuu. Onucanue madIOHHBIX




napameTpoB kimacca map. Knacc std::pair u pynkuus std::make pair. OcHOBHBIC
METOJIbl map’a M UX aJITOPUTMHUYECKast CIIO)KHOCTh. CIoCOOBI MoncKa B map’e.
CriocoObI BCTaBKH B map, 0COOCHHOCTH paboThl onepartopa [|. CriocoOsl yaaneHus
13 map’a. Kmaccsr std::set, std::multimap u std::multiset, ux nmpenna3sHaueHue,
ormuus ot std::map. Knacc std::unordered map, cxoacTBa u pa3audus ¢
00bryHBIM std::map. OCHOBHBIE METOBI M UX aJITOPUTMUYECKAST CIIOKHOCTb.
Oco0sie mist unordered map mabnonssie napamerpsl: Hasher, Equal. Kimace
std::hash u ero cnermanuzanuu. Ocobsie 1t unordered map MeTOIBI:

bucket count, load factor, rehash. Knaccer std::unordered_set,

std::unordered multimap, ux uaes, ormmuue ot unordered map.
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Hreparoper O0mas uaest urepatopoB. Vcrmons30BaHnEe HTEPATOPOB y CTAHAAPTHBIX
KOHTeiHepoB. Busbl utepatopos: input, output, forward, bidirectional, random
access. Onepanuy, MoIep>)KUBaeMbIe KaXKIbIM BHIOM UTEPaTopoB. Bumbl
UTEPATOPOB y CTAHJIAPTHBIX KOHTEIHEPOB. KOHCTaHTHBIE U reverse-uTepaTopsl.
Mertonp! cbegin, cend, rbegin, rend, crbegin, crend y koHTeiliHepoB. Peanuzanus
kiacca std::reverse_iterator, meroz base. Knacc std::iterator, ero npeaHasHaueHue.
Knacc std::iterator_traits, ero npeqHazHauenue. [Ipumep cutyaiuu, Koraa oH
HeoOxonuM (oOpameHue k value type). @ynkuuu std::distance u std::advance.
Paznuure B moBeJACHUH STUX (DYHKIUIA JJ1s1 pa3HbIX BHIIOB HTEPATOPOB,
peanu3anus 3Toro paznuuus. CTaHgapTHas OMOINOTEKa aNTOPUTMOB,
WCTIOJIb30BaHME CTAaHIAPTHBIX aJITOPUTMOB HAJl KOHTEHHEPAaMH C UTEpaTOPaMHU.
HTeparopsl /Ui BCTaBOK: Kiacchl std::insert_iterator, std::back insert iterator, ux
npenHa3zHadeHue, peanuzanus. Oynknun std::inserter, std::back inserter, nx
peanusanus. [IpaBuiia HHBaIMAAINH UTEPATOPOB B CTAHAPTHBIX KOHTEHHEpaX.
be3onacHble 1 HeOE30MMacHbIC ONEPANMU B KOHTEHHEpaX ¢ TOUYKU 3PCHUS
WHBAJIHMJIAIUY UTEPATOPOB.
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Move-cemanTuka u rvalue-ccoiiku [IpoGnemsl, IpUBOASIIME K HEEe move-
CeMaHTHKHU: HeaPPeKTUBHBIN swap, HeapdexTuBHbIN push back, emplace back,
construct. [Ipumenenue Mmarnyeckoit pyHkiuu std::move. Pemenue npo6iemsl co
swap. [lonsiTHe move-KOHCTPYKTOpa M move-assignment oneparopa, ux
peanu3aiys, reHepanus KOMIUISATOPOM, “mpaBuiio naty’”’. Peanuszanus GpyHKIUU
std::move. lunemma: uto mpuHATH B KauecTBe napamerpa? [lonstue rvalue-
cchUI0K. OCOOEHHOCTH MHULIMAIN3ALUH rvalue-cChlIoK, pa3pelieHHble 1
3anpeleHHbIC TPUCBAUBAHUS MEXK/Y CCHUIKAMHU (BKITFOYAst TPOOIEMEI C
KOHCTaHTHOCTBI0). Pemenne npobnemsl ¢ push_back. ITonstus glvalue, lvalue,
rvalue, prvalue u xvalue. Cesa3u Mex 1y HUMU. [IpuMepsl BbIpaXeHUH,
SIBJISIFOILMXCS TEM WIIM MHBIM BHJIoM value. [ToHsATHE yHMBEpCAIBHBIX CCHUIOK,
om4re ux ot rvalue-cceutok. [IpaBuia BeIBoa THTIA MIAOIOHOB B CITydae
YHUBEPCAJIBHBIX CCHUIOK, pellIEHHE MPOOIEeMbI ¢ TUIIOM NapaMeTpa GyHKIUU
move. [IpaBuia cBopaunBanus ccbulok (reference collapsing). [Ipo6nema npsmoit
nepenauu (perfect forwarding). @ynkuus std::forward u ee npumenenue. Perenue
npobnem ¢ emplace back u construct. Peanuzanus std::forward, ee o6cyxenue.
[Touemy TUIIBI y IPUHUMAEMOTO MTapaMeTpa U BO3BPAIla€MOro 3HaYeHUsI UMEHHO
takre? HoBas npobnema ¢ push back: GezonacHOCTh OTHOCHTENBHO UCKITIOUEHUH.
dynkuus std::move if noexcept, pereHre npoodiaeMsl ¢ ee nomolinpto. Return
Value Optimization, ycioBus ee Bo3HukHoBeHUs. [Ipumepsl, korna RVO touno
MPOM30UIET U KOTZIa MOXKET He Mpou30UTH. [IpuMepsl, kora uMeeT U Korja He
MMeeT cMbIC nucaTh return std::move(x) Bmecto return x. Copy Elision, npumepsl.
Ccbutounble KBasIn(uKaTopsl. Perienue npobiaemsl ¢ 3alpeToM oneparopa
MpUCBAaNBaHUs IS rvalue y KacTOMHBIX THITOB. [IprMepsI TUTIOB, AJIst KOTOPBIX
npsMas epesiada paboTaeT HeKOppeKTHO. OCOOEHHOCTH MOBEICHHS
VHUBEPCAJIBHBIX CCHIJIOK MPU pa3pelieHnH neperpy3ku. eHoMeH “nomomeHus’”
YHUBEPCAJIbHBIMU CCHUIKAMHU OOBIYHBIX CCBUIOK.
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YMmHbIE yKa3aTenu Maes 1 MOTUBHpPOBKaA YMHBIX yka3atened. Kimace std::auto ptr
Kak repBasi HeyJjauHasi TIOTbITKa peann3oBarh uaero. Kiace std::unique_ptr, ero
koH1enus. OCOOEHHOCTH €ro KOHCTPYKTOPOB, JECTPYKTOPA U ONIEPATOPOB




npucBauBanus. Meronsl * u ->. Crienmanu3aius unique ptr s maccuBoB. Kiacc
std::shared ptr, ero konnenuus. nes peanuzanuu cueTunka ccbulok. Peanusarnus
MeTooB. [ToTeHnanpHast mpoOieMa, CBsI3aHHAs C TIPSIMBIM BBI30BOM NEW.
®dynkiuu std::make unique u std::make shared xak croco6 u36exarb MpsSMOro
BbI30Ba new. Peanuzamus stux ¢pynkuuii. @ynkuus std::allocate shared, ee
npeaHa3HaYeHue U peanu3anms. Mcrnpasienue peaim3anui KOHCTPYKTOpa

shared ptr mmst aToro. [Ipobiema 3akoabpIIOBAaHHOCTH yKa3arenei. Kiace

std::weak ptr kak perienue 3Toi mpobaembl. Peanusaius MeTo10B 3TOTo Kiiacca.
[TpoGnema c peanu3arueit merona expired(), Monudukanus knacca shared ptr s
MpaBUILHOM paboTh ¢ 3 THM. KacToMHubIe deleter sl 11 yMHBIX yKa3aTeneu, cxema
MCcTonb30BaHMs. bosee nmpaBuiibHAS peanu3aliys 1eCTPYKTOpOB unique ptr u
shared ptr. Knacc std::enable shared from this, ero npegnaznadenue u
peanuzanus. Eme ogna mogudukanus koHCTpykTopa shared ptr (mpoBepka Ha
HacienaHnka enable shared from this).
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BriBox TumoB [IpoGiiema ¢ JIMHHBIME Ha3BaHUSIME TUTIOB. [IpoGiiema ¢
BO3MO)KHBIMU OIITMOKaMU B HalIMCAHWU TOYHBIX Ha3BaHUi TunoB. KiroueBoe cioBo
auto kak pemieHue Tux npodaem. [IpaBuna BeiBosia TUIOB i auto. OcoObIit
ciydaii ¢ TunoM initializer list. OcobenHocTH npH auto&&. auto B KauecTBe
BO3Bpailaemoro tumna ¢pyskiun. KitoueBoe cioso decltype, mpasuiia BeiBoga
TUNOB 17151 Hero. OcobeHHocTH noBeneHus decltype ot BeipakeHuii (ciryuau lvalue,
xvalue, prvalue). [Ipumep c decltype((x)). Ocobennoctu B3situs decltype ot
TepHapHoro oneparopa. Konctpyxkmus decltype(auto). Ipumep: oGepTka Haj
oOparieHneM K KOHTEHHEepY 1Mo MHACKCY. TproK JJIs BBIBOA Ha3BaHUN BBIBEICHHBIX
TUIIOB Ha 9KpaH (HaMEepeHHOE NMPOBOIMPOBAHUE OMNOOK KOMIMIISAIINH).
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[[Ta610HHOE MeTanporpammupoBanue U SFINAE Mmuranus if yepes mabnoHsl.
Wmutanus for uepes madnonsl. [Ipumepsl: Beranciaenue ynucesn @udoHauyu,
MpoBepKa MPOCTOTHI Yuciia, BeIBOA yucen oT 1 1o 1000 ¢ momoripio malioHoB.
KiroueBoe ci1oBo constexpr it PyHKIMHN U 17151 nepeMeHHbIX. OTinune constexpr
ot const. TpeboBaHus k constexpr-pyHkImsM. type_traits. CTpykrypsl std::is_const
(pointer, reference etc.), std::add_const (pointer, reference etc.), std::remove const
(pointer, reference, extent etc.), ux peanuzauuu. CTpykrypsl std::is_same,

std::true type, std::false_type, std::conjunction, std::disjunction, std::conditional,
std::rank, ux peanuzauuu. Unuoma SFINAE. O0mas naes. [pocteiimmii npumep:
cTpykTypa std::enable if, ee peanuzanus u npumenenue. Ctpykrypa std::is_class,
ee peanuzanus (6e3 peanuzanuu std::is_union). Peanuszanus metona

std::allocator _traits::construct (mpoBepka, OonpeesieH JI1 Y aJuIoKaTopa METO/
construct). [Ipobiaema: HeBO3MOXKHOCTb Hanucarhb T() A nponsBosibHOTO THMA T.
Odyuknus std::declval, ee ocobenHocTH. Pemenne npeapiayiieii npoodiaemsl ¢ ee
nomoisto. CTpykTypsl std::is_constructible, std::is_convertible,
std::is_copy_constructible, std::is_ move_constructible etc. MIx peanuzamuu.
Peanuzanus std::is_nothrow_move_constructible. Peanuzanus

std::move_if noexcept uepes std::is_nothrow move constructible. [Touemy
MPUHUMAEMBbIH U BO3BpalllaeMbli TUIIbI UMEHHO Takue? [ToHsATHEe HEeMOIHBIX THIIOB
(incomplete types). HoBas npo6nema c declval (uto Bo3Bpaiath), perieHue
MpoOseMbl ¢ TOMOIIIbIO rvalue-ceeutku. Peanusamus std::is_base of. ITpumep
MpUMEHEHUs: MpoBepKa is_base of<enable shared from this> B koHCTpyKTOpE
shared ptr. Peanuzarus std::common_type.
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DyHKIIMOHATBHBIE 00BEKTHI U IAMOa-hyHKIMK JIsMO1a-QyHKITMN: MOTHBUPOBKA,
pocToi mpuMep (HecTaHAapTHBIN Kommnapatop B std::sort). Criucku 3axBara B
nsaMOma-PpyHKIMAX. 3aXBar MO CChUIKE U 10 3HaueHHi0. OcoOeHHOCTH 3axBara this.
3axBar c MprcBauBaHUEM U mepemeniaromuii 3axsatr B C++14. Cinoso mutable
MPUMEHHUTEIBHO K JIAIMOIa-QyHKIMAM. SIBHOE yKa3aHHE BO3BPAI[AEMOTO 3HAUCHHUSI.
3axBaT 10 YMOITYaHHIO ¥ MPOOJIEMBI, KOTOPHIE OH TIOTEHITHAIBHO TIOPOXK/IALT.
[Tpumep ¢ kmaccom u Metoniom getFunction() B Hem. O06001IeHHBIE JTSIMO/1a-
¢yuknun B C++14. Ilpumenenue auto u decltype B msimOaa-pynkusx. Kmacc

std::function, CT0 NMPCAHAZHAYCHUC U CXCMa HCIIOJIb30BaAHU . Peannaauml




std::function. ®ynknus std::bind, ee nmpenHa3HaYeHNE U CXeMa UCIIOIb30BaHUS
(6e3 peasmmzarun). Placeholder’s. Kiacc std::is_invocable. Kiacc
std::invoke result u ¢pynkmus std::invoke. (6e3 peanuzarmmm)

Hexoropsie ocoOble mone3nbie TUIbl KOHHOHBI (Union), UX OCHOBHAS HJIEs.
OTauyus OT KIJIACCOB M CTPYKTYp. MHMIIManu3anus nojei FOHMOHA, aKTUBHbBIN
qJIeH IOHMOHA U €r0o u3MeHeHue Ha apyroi. Kmace std::variant, ero
MpeHa3HAY€HUE U OCHOBHBIE METOBI. [IprMepHOEe onucanue peaausanuu 3TOro
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knacca. Kimace std::any, ero npeana3znaueHue u 0OCHOBHbIE MeTO/bI. [IpumepHas
peanuzanus 3Toro kiacca. Kimacce std::optional, ero mpegnazHadeHrue 1 OCHOBHBIC
MeTozabl. Heynaunas momeiTka co3aarh vector. Knacc std::reference wrapper ans
pelieHus 3Tol 1 ipyrux npobaem. [IpumepHas peanusaiust 3Toro Kjiacca.

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Komn-Bo
sansua|pasnena HanMeHnoBaHme Wi KpaTKoe Colep:KaHue MPaKTUYECKOTO 3aHATHS, CEMUHApa 4ACOR
1 1 |OcHoBbI s13b1Ka C++ 4
2 1  [Monudukaropsl TUIIOB, TUHAMHUYECKAs MAMSITh U yKa3aTelu 4
3 1  |Onpenenenue kinacco B C++ 4
4 1  |[Ieperpy3ka onepaTopoB 4
5 1  |HacnegoBanue 4
6 1 |Hlabmonbr 4
7 1 |McknroueHus 4
8 1  |Amnokaropsl. KorTponbHas pabota 4
9 2 |[KoHTterHephl 4
10 2 |Urepatopsl 4
11 2 |Move-cemanTuKka U rvalue-ccbuiku 4
12 2 |VMHBIE yKa3aTeau 4
13 2  |BeIBOX THIIOB 4
14 2  |[Ia6bmonHoe MetanporpammupoBanue 1 SFINAE 4
15 2  |OyHKIHOHATbHBIE OOBEKTHI U IIMO1a-YHKIIH 4
16 2 |HekoTtopklie 0COOBIC MOJIE3HBIE THUITBI 4
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brimonuenne CPC
Crnncok nureparypsl (¢ yKazaHUEM Koz-
[TonBun CPC pas3zenos, mas, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
MoroToBKa K SK3aMeHY OYMJl,ocu.1ut.2. ¢.3-77, ocH.IUT.3, T11.9- 1 35.5
11, 13-19 wm ITYMJI, non.nut., r1.6-9
MorotoBKa K ud.3auery OYM/,ocH.ut.2. ¢.3-77, ocH.JUT.3, T1.9- 5 31
11, 13-19 wmu ITYM/, nom.aurt., 111.6-9
e e s 30 DML poninzed Toonmdnad. | 5 |y
bator 11,13-19 wmu ITYM/I, morm.ur., r1.6-9 ’




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ha3Banue Yuu-
Ne | Ce- Bun Makc.| Ilopsok HauurcCIeHHs
KOHTPOJIBHOIO  [Bec THIBa-
KM|mectp| koHTpoOIIA 6amn 0aioB
MEpOIPUATHS ercs B [TA
[ lonKiTIr0OueHbI
HEOO0X0IUMBbIE

3aroJ0BOYHbIE (ailiibl 1
[IPOCTPAHCTBO UMeH std - 1
0ay1, nHade 0 0ayIoB
KoppeKTHO BBHITIOTHEH BBOJ
VI MHULAATH3ALHS |
BBIBOJI JAaHHEIX - 2 Oajuia,
nHaye 0 6amioB
KoppeKTHO BBHITIOTHEHO
BBIJICIICHHE H

Texymui axanme 1 1 10 0CBOOOXKIEHHE TTAMSITH IS
KOHTPOJIb MaccuBa - 2 Oasuia, uHaue 0
0aioB

Brimonaena o6paboTka
aHHBIX, B IPOTpaMMe
coziep karcsi HE0OX0UMOoe
KOJIMYECTBO LIMKJIOB U
MPOBEPOK YCIOBHI - 3
Oamna, nHaue 0 6aioB
O6paboTka JaHHBIX
BBITTOJITHEHA 0€3 OITHOOK 1
bddexTuBHO - 2 OGama,
nHaue (0 OamioB

ODK3aMCH

OTYET CONIEPIKUT
HE0OXOTUMBIC TTyHKTHI - 2
Oamna, mHaue 0 6aioB

B main COJEeP>KaTcsi BHI3OBBI
TUISE BCEX OTKPBITHIX
METOJIOB KJ1acca - 2 Oaiia,
nHade 0 0amioB

TECTHI UCCIIEYIOT BCE
BO3MO)KHOCTH KJIacca M He
3anganue 2 2 | 20 [TpebyroT onpeaeneHus DK3aMeH
MOPSAAKA NEUCTBUNA OT
yeJIoBeKa - 2 0ailra, nHade
0 6amtoB

€CTh Pe3yJIETaThI
BBITIOJTHEHHUS main - 2
o0ayuta, nHade 0 6ayuioB
€CTh KOMMEHTapHu B
nHTepdeiice kiacca Ko
BCEM IOJISIM, METOJIaM 1

Texymui
KOHTPOJIb




¢GbyHKIMAM - 2 Oanta, HHa4e
0 6amnoB

pazJelieHne peanu3aiud U
nHTepdelica Knacca
BEBITIOJTHEHO TIPABHIIEHO
(kpuTepwii: B mHTEpPEiice
MOTYT OBITH TOJIBKO
[peam3anuy METOI0B U3
OJTHOTO orepaTopa) - 2
0aiia, nHade 0 0aIoB
HCTIONB3YETCSI IBHOE
TMHAMUYECKOE BBIJICIICHUE
1 OCBOOOXKICHHE TTAMSITH -
2 Oasna, nHade 0 O0ayIoB
KOHCTPYKTOP U JCCTPYKTOP
HaMMCaHbl MIPABUIBHO - 2
0aiia, naade 0 6auIoB
HET OIMOOK B peann3aiun
PYrUX METOMOB - 2 Oasia,
nHave 0 6ayoB
peanu3aius METOI0B
bddexTuBHA - 2 Oamna,
nHade O 6ayos

Texymmii
KOHTPOJIb

3aganue 3
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OTYET CONEPIKUT
HEO0OXOTUMBIC TTYHKTHI - 2
Oasna, nHaue 0 6aioB

B main COJEP>KaTcsi BEI3OBBI
TUTSE BCEX OTKPBITHIX
METOJIOB U JPYTUX
oreparuii kinacca - 1 6an,
nHave 0 6aoB

TECTHI UCCIEYIOT BCE
BO3MOXKHOCTH KJIacca U He
TpeOyIOT OnpeeNieH s
MOpsIIKA IEUCTBUM OT
yeloBeka - 2 6ania, nHaue
0 6annoB

€CTh Pe3YJIbTaThl
BBITTOJTHEHMS main - 1 0am,
nHaue O 6annos

BCE YKa3aHHBIC B 3a/IaHUU
orepanuu ObLTH
[peann3oBaHbl (BOZMOXKHO C
omnOKamu) - 2 daina,
nHave 0 6aoB

€CTh KOMMEHTapUHU B
nHTepdeiice kiacca Ko
BCEM IOJISIM, METO/IaM U
¢dbyHKIMAM - 2 Gana, HHave
0 GammoB

pasJelieHne pean3anuy 1
nHTepdeiica kiacca
BEBITIOJTHCHO TTPABHITEHO
(kputepuii: B uHTEpdEiice
MOTYT OBITH TOJIBKO

cajin3aliii MCTOJ0B M3

DK3aMCH




OJTHOTO orepaTopa) - 2
0aiia, nHade 0 0aIoB
BBINOJIHSAETCS IPABUIIO 7
(moBeneHme
[IepEerpyKEHHBIX Ollepalui
TOJDKHO COOTBETCTBOBATh
[TOBEJICHUIO OTUX Ollepalui
TUISL CTaHJAPTHBIX TUIIOB
NaHHBIX) - 2 6aia, nHade 0
0aJIoB

oTiepaIuu JijIsl BBOJA U
BBIBO/IA HAIIMCAHBI
MpaBUJIBHO - 2 Oaiia,
nHaue 0 6aioB

HET OIIMOOK B pean3aliu
NpYrux onepanuu - 2
0aiia, naade 0 6auIoB
peanu3ainus onepanun

b dexTuBHa - 2 Oaa,
nHauye 0 6asos

Texymmii
KOHTPOJIb

3amanue 4
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OTYET CONCPIKHUT
HE00XOUMbIE TTYHKTHI - 2
Oayuta, ngade 0 6ayuioB

B main COEPKaTCs BHI30BBI
TUTSL BCEX OTKPBITHIX
METOJIOB U APYTUX
omnepanui Kiacca,
HCTIONB3YETCS
dynamic_cast (cM. mpumep)
- 2 6amna, unade 0 0amIoB
TECTBI HCCIICTYIOT BCE
BO3MOXKHOCTH KJIacca U He
TpeOYIOT OIpeIeTICHUS
[OpsAAKA IEUCTBUN OT
yeJioBeKka - 2 0ajlia, MHade
0 6amtoB

€CTh Pe3yJIbTaThl
BBIIIOJTHEHHS main - 2
Oayuta, ngade 0 6ayuioB

BCE yKa3aHHBIC B 33/IaHUU
oTiepanuu ObUTH
[peanu30BaHbl (BOBMOXKHO C
omuOKkamu) - 2 Oasnia,
nHaue (0 6amioB

€CTh KOMMEHTapHUH B
uHTEepdeiice kiacca Ko
BCEM IIOJISIM, METOJAM U
¢GbyHKLIMAM - 2 O6anta, HHa4e
0 GamnoB

HET OIINOOK B
HacJeJ0BaHUN - 2 0ajia,
nHaue (0 OamioB

HEeT OIMOOK B pean3aluu
METOMIOB - 2 Oamta, unaye 0
0aJIoB

a31CJICHUC pCAJIN3alUU U

DK3aMCH




uHTepdeiica kimacca
BBITTIOJIHEHO TIPABUITBHO
(kputepuii: B uHTEpdEiice
MOT'YT OBITH TOJIBKO
[peain3anuy METOA0B U3
OJTHOTO orepaTopa) - 2
Oaiia, naade 0 6auIoB

Texymmii
KOHTPOJIb

3aganue 5

20

OTYET CONEPIKUT
HEO0OXOTUMBIC TTYHKTHI - 2
Oasna, nHaue 0 6aioB

B main COJEP>KaTcsi BHI3OBBI
TUTSE BCEX OTKPBITHIX
METOJIOB U JPYTUX
oreparuii knacca - 2
Oayuta, ngade 0 6ayuioB
NECTBUS PUBOIAT K
HCKITIOUNTCIIHHOM
CUTyalluu He MeHee 2 pa3,
nMeeTcs o0paboTka
VCKITIOYCHUH (CM. TIpUMep)
- 2 0anna, naade 0 0ayIoB
TECTHI UCCIEYIOT BCE
BO3MOXKHOCTH KJIacca U He
TpeOyIOT OnpeieNieH s
MOpsIKA IEUCTBUM OT
yesloBeKa - 2 Oaiia, nHaue
0 6amtoB

€CTh Pe3YJIbTaThl
BBLIIIOJTHEHMS main - 2
Oasna, nHaue 0 6aioB
BCE YKa3aHHBIC B 3a/IaHUN
orepanuu OblTH
peann30BaHbl (BOZMOXKHO C
omuOKamu) - 2 daina,
nHaye 0 6amioB

€CTh KOMMEHTapUHU B
nHTepdeiice kiacca Ko
BCEM TIOJISIM, METOJIaM 1
¢dbyHKIMAM - 2 Gania, HHave
0 6amtoB

HEeT OIMOOK B pean3aiuu
MeTonoB 4 Oaia, naaue 0
0asoB

pazzelieHne peanu3aliud U
nHTepdeiica kiacca
BBITIOJTHEHO MIPABUIIBHO
(kputepuii: B uHTepdeiice
MOTYT OBITH TOJTBKO
[peanu3aii METOI0B U3
OJIHOTO oreparopa) - 2
Oayuta, naade 0 6ayuioB

DK3aMCH

Texymui
KOHTPOJIb

KonTtponbHas
pabota

20

KonrtponbpHas pabora
POBOAUTCS Ha
MPAKTUIECKOM 3aHSATHH
Hocye MPOXOXKIEHHUS TEMbI
"[1TaGnonb!"

DK3aMCH




KP conepxut 4 HEOOMBITTHX
3ananus (ot 4 1o 10 cTpok)
Ha 45 MUHYT.

[IpaBUIIBHOE pELLICHKE
3a71a4 OI[EHUBAETCS B 5
0aJII0B, OLIEHKA CHIDKAETCS
Ha 1 6an 3a KaKIyIo
OLINOKY

MakcuMalbHas OIICHKA,
utoro 20 6amioB

[IpoBepsieTcs 3HaHME
CHHTAaKCHCa 10 TeMaM

* BBOA-BBIBOI B C++

* MMHAMHUYECKOE
BbIJICJICHHE TTaMSITH

* ompeneneHue KJIaccoB U
METOI0B

* 00BsABIIEHHE OOBEKTOB U
BBI30B METOZOB

* meperpy3ka oneparuit

* m1ab710Hb! QYHKIUH

[Ipome-
KyTOUHAas
aTTecTanus

DK3aMeHaMOHHBIN
ouser

Kpurepun oneHkn

3HAeT OCHOBHBIE TEPMUHBI
TTUCLIUIIIINHBI
(cobecenoBanue 1Mo
ounery) - 1 6am, unaue 0
0ayIoB

[IpaBuibHBIN OTBET Ha 1
BOIpoc Ouseta - 2 Oasia,
JaCTUYHBIN OTBET - 1 Gai,
nHade (0 GanoB
[IpaBuIIbHBIN OTBET Ha 2
BOIpocC Ouseta - 2 Oasia,
JaCTUYHBIN OTBET - 1 Gas,
nHade 0 GanoB

DK3aMCH

bonyc

bonyc

15

Kpurepnn onieHkn

1) Pemenue 3ama4 Ha
CJICIYFOIIUX OJIMMITHAJIAX
M0 MTPOrPaMMHUPOBAHUIO:
- INYHOE TICPBEHCTBO
HOYpl'Y

- KBaNu(UKaIus
YeMIIHOHATa MHUpa

- Y4 puHaIa YeMmoHaTa
MHpa

- Y5 puHaNIa YeMImroHaTa
MHpa

(mo 0,5 Gasuta 3a
pEIIeHHYIO 3a7a4y, HO He
Oonee 3 GauioB 3a
COpPEBHOBAHHE).

2) Pabota y nocku Ha

MPAKTUYCCKUX 3aHATHUAX

OK3aMCH




YauteiBaeTCs pabora
CTYJIEHTa Y JJOCKH,
AKTUBHOCTH B 00CYKICHUU
CamocTosiTeNTbHOE
[pelIeHne 3aJaHus y JOCKU
- 1 6amn

Pelenne 3a1anus y JOCKH
C YaCTUYHBIMU
nojackaskamu - 0,5 6asia
Pemenue mox TUKTOBKY - ()
OaJoB

AKTHUBHOCTbH B
00CYKICHUH, HAXOXKICHHUE
OIMOKH B PEIICHUN Ha
nocke - 0,2 6amna

3) Ilocemenne Bcex
3aHATHH

Ilocenienne Bcex 3aHATHHI
(TIpOITYCKH TOJIBKO TIO
YBa)XKUTEIbHOW IPUUNHE) -
2 Gajna

[locemenue ot 85% mo
99% 3aHsaTHII - 1 Oamn
Ilocemenue meHee 85%
3aHATHH - 0 0aJIJIOB

Hrtoro B cymme 15 6anmos
MaKCUMYM

Texymuit
KOHTPOJIb

3amanue 6

20

OTYET CONEPIKUT
HEO0OXOTUMBIC TTYHKTHI - 2
Oamna, nHaue 0 6aioB

B main COJEP>KaTcsi BEI3OBBI
TUTSE BCEX OTKPBITHIX
METOJIOB U JPYTUX
ormeparuii knacca - 1 6an,
nHaye 0 6amioB

TECTHI UCCIEYIOT BCE
BO3MOKHOCTH Kjlacca U He
TpeOyIOT OnpeieNieH s
MOpsIIKA IEUCTBUM OT
yeJa0BeKa - 2 Oaja, nHaue
0 6amtoB

€CTh Pe3YJIbTaThl
BBITTOJTHEHMS main - 1 0am,
nHaue (0 OamioB

BCE YKa3aHHBIC B 3a/IaHUN
orepanuu ObLTH
[peann3oBaHbl (BOZMOXKHO C
omnOKamu) - 2 daina,
nHaye 0 6amioB

€CTh KOMMEHTapUHU B
nHTepdeiice kiacca Ko
BCEM IIOJISIM, METOJAM U
¢dbyHKIMAM - 2 Gana, HHave

0 0asuIOB

nudpepeHITpoBaHHbII
3a4eT




pa3zeneHre peaans3alnuu 1
nHTepdelica Knacca
BEBITIOJTHEHO TIPABHIIEHO
(kpuTepwmii: B uHTEpPEiice
MOTYT OBITH TOJIBKO
peanu3any METOJIOB U3
OJTHOTO oreparopa) - 2
0aiia, nHade 0 0aIoB
BBINOJIHSAETCS IPABUIIO 7
(moBeneHMe
[IepEerpyKEHHBIX Ollepanui
TOJDKHO COOTBETCTBOBATh
[TOBEJICHUIO OTUX Ollepalui
TUISL CTaHJAPTHBIX TUIIOB
NaHHBIX) - 2 6aia, nHaue 0
0aJIoB

oTiepaIuy JijIsl BBOJA U
BBIBO/IA HAIIHMCAHBI
MpaBUJIBHO - 2 Oaiia,
nHauye 0 6aos

HET OIIMOOK B pean3aliu
NpyTrux onepanuu - 2
Oaiia, naade 0 6auIoB
peanu3aius onepanun

b dexTuBHa - 2 Oaa,
nHauye 0 6asos

10

Texymmii
KOHTPOJIb

3aganue 7

20

OTYET COCPIKHUT
HE0OXOUMbIE TTYHKTHI - 2
Oayuta, ngade 0 6ayuioB

B main COACPIKATCS BBI3OBBI

TUTSL BCEX OTKPBITHIX
METOJIOB U APYTUX
onepanuii kiacca - 2
0aiia, ngade 0 6auIoB
EUCTBUSA MPUBOJAT K
HCKIIOYUTEIIBHOM
CUTyallud HE MEHee 2 pa3s,
nmeetcs 00paboTka
HCKJTFOUCHUI (CM. TIPHMED)
- 2 6amna, nnade 0 0amIoB
TECTHI UCCIICYIOT BCE
BO3MOXKHOCTH KJIacca U HE
TPeOYIOT ONpeIeTICHUS
[OpsAAKA IEUCTBUN OT
yeJioBeKka - 2 0ajlia, MHade
0 6amtoB

€CTh PE3yJbTaTh
BBIIIOJIHEHHS main - 2
Oayuta, naade 0 6ayuioB
BCE yKa3aHHBIE B 33/IaHUU
oTiepanuu ObUTH
[peanu30BaHbl (BOBMOXKHO C
omuOKkamu) - 2 Oasnia,
nHaue 0 6aIoB

€CTh KOMMEHTapHUH B

uHTEepdeiice kiacca Ko

¢ hepeHIPOBAHHBIH]
3a4eT




BCEM IOJISIM, METO/IaM U
dbyHKIMAM - 2 Garnia, HHaYe
0 GammoB

HET OIMOOK B peann3aiun
MeTonoB 4 Oana, nHade 0
0aJIoB

pazJelieHne peanu3aiud U
nHTepdelica Knacca
BEBITIOJTHEHO TIPABHIILHO
(kpuTepwmii: B uHTEpPEiice
MOTYT OBITH TOJIBKO
[peam3anuy MEeTOI0B U3
OJTHOTO oriepaTopa) - 2
Oaiia, nHade 0 0ayIoB

11

Texymmii
KOHTPOJIb

3aganue 8

20

OTYET CONCPIKHUT
HE00XOTUMbIE TTYHKTHI - 2
Oayuta, ngade 0 6ayuioB

B main CoOePKaTcs BHI30BBI
TUTSL BCEX OTKPBITHIX
METOJIOB U APYTUX
onepanui kiacca - 2
0aiia, ngade 0 6auIoB
NEUCTBUSA MPUBOJAT K
HCKIIOYUTEIIBHOM
CUTyallud HE MEHee 2 pa3s,
nmeetcs 00paboTka
HCKJTFOUCHUI (CM. TIPHMED)
- 2 6amna, nnade 0 0amIoB
TECTBI HCCIICTYIOT BCE
BO3MOXKHOCTH KJIacca U HE
TpeOYIOT OIpeIeTICHUS
[OpsAAKA IEUCTBUN OT
yeJioBeKka - 2 0ajlia, MHade
0 6amtoB

€CTh Pe3yJIbTaThl
BBIIIOJTHEHHS main - 2
Oayuta, naade 0 6ayuioB
BCE yKa3aHHBIC B 33/IaHUU
oTiepanyu ObUTH
[peanu30BaHbl (BOBMOXKHO C
omuOKkamu) - 2 Oasna,
nHaue (0 OamioB

€CTh KOMMEHTapHUH B
uHTEepdeiice kiacca Ko
BCEM ITOJISIM, METOJAM U
¢byHKLIMAM - 2 O6anuia, HHa4e
0 6amtoB

HET OITNOOK B peann3aliu
MeTonoB 4 0amna, nHade 0
0aoB

pasJelieHne pean3anuy 1
nHTepdeiica kiacca
BEBITIOJTHCHO TTPABHITEHO
(kputepuii: B uHTEpdEiice
MOTYT OBITH TOJIBKO

cajin3aliii MCTOJ0B M3

¢ depeHIPOBAHHBIH]
3a4eT




OJTHOTO orepaTopa) - 2
0aiia, nHade 0 0aIoB

12

Texymmii
KOHTPOJIb

3amanue 9

20

OTYET CONCPIKHUT
HE0OXOUMbIE TTYHKTHI - 2
Oayuta, ngade 0 6ayuioB

B main CoOIEPKaTCs BHI30BBI
TUTSL BCEX OTKPBITHIX
METOJIOB U JAPYTUX
onepanuii kiacca - 2
Oasna, nHaue 0 6aioB
EUCTBUSA MPUBOJAT K
HCKIIOYUTEIBHOM
CUTyallud HE MEHee 2 pa3s,
nmeetcs 00paboTka
VCKITIOYEHUH (CM. TIpUMep)
- 2 6amna, nnade 0 0amIoB
TECTBI HCCIICTYIOT BCE
BO3MOXHOCTH Kjlacca U He
TpeOYIOT OIpeIeTICHUS
[OpsAAKA IEUCTBUN OT
yeJioBeKa - 2 0ailia, MHade
0 6amtoB

€CTh Pe3yJIbTaThl
BBIIIOJTHEHHS main - 2
Oayuta, naade 0 6ayuioB
BCE yKa3aHHBIC B 33/IaHUU
orepanuu OblUTn
[peann30BaHbl (BOBMOXKHO C
omuOKkamu) - 2 Oasna,
nHaue (0 OamioB

€CTh KOMMEHTapHUH B
uHTEepdeiice kiacca Ko
BCEM IIOJISIM, METOJIaM 1
GbyHKIMSIM - 2 Oana, HHave
0 6amtoB

HET OLTNOOK B peann3aliu
MeTonoB 4 0amna, nHade 0
0asioB

pasJelieHre pean3anuy 1
nHTepdeiica kiacca
BEBITIOJTHCHO TTPABHITEHO
(kputepuii: B uHTEpdEiice
MOTYT OBITH TOJIBKO
[peanu3a METOIOB U3
OJTHOTO ofieparopa) - 2
Oasna, nHaue 0 6aioB

G hepeHIIMPOBAHHBIT
3aueT

13

IIpome-
KyTOUHAs
aTTecTanus

buier

Kpurepuu onieHku

3HaeT OCHOBHbBIE TEPMUHBI
TTMCLIUTUIMHBI
(cobecenoBanue 1Mo
6unery) - 1 6am, unaue 0
0ayIoB

[ IpaBuIbHBIN OTBET Ha |
BoIpoc Ousera - 2 Oasia,
JaCTUYHBIN OTBET - 1 Gai,
nHaye 0 GayoB

b hepeHIMPOBAHHBIT
3aueT




[IpaBuIIbHBII OTBET HA 2
BoIpoc Oustera - 2 Gasia,
YaCTHYHBINA OTBET - 1 Oa,
nHauye 0 6asos

Kpurepun oneHkn

1) Pemenue 3ana4 Ha
CJIEMYIONINX OJTUMITHAIAX
10 MPOTPAMMHPOBAHHIO:
- IANYHOE TICPBEHCTBO
IOYpl'Y

- KBaTHUPUKAIUSA
YeMIIHOHATa MHUpa

- Y4 huHama yemnuoHara
MUpa

- 5 (uHanma yemnuoHara
MUpa

(mo 0,5 Gasra 3a
[PEIICHHYIO 3a7a4y, HO He
Oonee 3 GamioB 3a
COpPEBHOBAHHE).

2) Pabota y nocku Ha
MPAKTUICCKUX 3aHATHIX
YuuTsiBaeTcs pabora
CTYICHTa y JOCKH,
AKTUBHOCTB B 00CYKICHUU

CaMOCTOSITENBLHOE
1l 2 Borve Borve i 15 pelieHne 3aJanus y J0cku |[auddepeHInpOBaHHBIHI
y y - 1 6amn 3aueTr

Pemenve 3ananus y 10CKu
C YaCTUYHBIMU
nojckaskami - 0,5 6anna
Pemenne nmox TUKTOBKY - 0
0aioB

AKTHUBHOCTbH B
00CyXJIeHIH, HAXOXKICHHE
OLIMOKYU B pelICHUH Ha
nocke - 0,2 0amta

3) Ilocemenue Bcex
3aHATHI

Ilocenienne Bcex 3aHATHI
(IpOMyCKH TOJBKO IO
YBOKUTEIHHOU MIPUUUHE) -
2 Oajia

[locemenue ot 85% mo
99% 3ansThii - 1 0amn
Ilocemenue meHee 85%
3aHaTHH - 0 0aJTOB

Wtoro B cymme 15 6aisos
MaKCHMYyM

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

| Bun npomexxyTouHOM | IIponienypa npoBeneHus Kpurepun




arTeCTaluu OLICHUBAHUA

Bo3MoxHO omnpenieneHne peiTuHra CTyJeHTa 1o IUCLHUIUIMHE
0 pe3yabTaTaM TeKYIEro KOHTPOJIs (TPH KOHTPOJIbHBIX
paboThI B TEUEHHH CEMECTPA) B COOTBETCTBUU C 11.2.6. B coorBercTBUM
JK3aMEH DK3aMeH MPOBOAUTCS B (pOpMe MUCBMEHHOTO OTBETa 1Mo |c il 2.5, 2.6
ounery u cobecenonanus. [locne Beijaun Omitera crynenty |[lonoxenus
npenocTanisiercsl 1 yac Ha MOATOTOBKY OTBETA 110
TEOPETUYECKUM BOIIPOCAM.
Bo3MoxHO omnpenieneHne peiTHHra CTyJeHTa 110 IUCLHUIUIMHE
0 pe3yJIbTaTaM TEeKYIIEro KOHTPOJISI B COOTBETCTBHH C 11.2.6.
. B coorBeTcTBUM
muddepentpoBanHbiil | [Iud.3auer npoBoauTcs B GopMe MUCBMEHHOTO OTBETA I10 et 2.5 2.6
.2.5,2.

3a4eT ounety u cobecenoBanus. [locne Bpijaun OuneTa CTyJeHTY MonoKeHst
npeaocTaBigercs 1 yac Ha MOJAroTOBKY OTBETA IO BOIPOCaM
onnera.
6.3. Ilaciopt oHIa OLIEHOYHBIX CPEACTB
Komnerenuun Pesynprarel 00ydenus e KM
1{2|3(4]5(6]7(8]9{10j11{12|13|14
MK-1 3HaeT: METOIbl M CPEJCTBA Pa3paOOTKU MPOrPaMMHOIO bbb | B b b
oOecrieyeHns Ha sSI3bIKe TporpaMmmupoBanus C++
[1K-1 'YMeeT: nporpaMMupoBaTh Ha si3bike C++ HHAHH A
MeeT NpakTUYECKUH OIBIT: IPOCKTUPOBAHMS, KOAUPOBAHUS
[TK-1 W OTJIAJKW TPOTPAMMHOTO o0ecriedeHus1, pazpadbarsiBaeMoro [+HH+H+HH HHH [+ [+ [+ [+
Ha s13p1ke CH++

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe U MH(OPMAILIMOHHOE O0ecredeHUue TUCHMILIMHBI

ITeyaTHas yueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa:
1. TlaBnosckas, T. A. C/C++. IIporpamMmmupoBaHue Ha SI3bIKE BHICOKOTO

ypoBHs [ TekcT] yueOHUK 171 By30B 110 HanpasieHuto "MHbopmaTrnka v BEIYHCIL.
texnuka" T. A. ITaBnoBckas. - CII0. u ap.: [Tutep, 2020. - 460 c. un.

8) omeuecmeenHuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  Metomuueckue ykazanus A CPC 1o BRIIOTHEHHIO 1a00OPaTOPHBIX

pabor

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. Meromnueckue ykazanus 11t CPC o BeIMOTHEHUIO 1a00paTOpHBIX

pabor

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA




HanmenoBanue
No Bz peeypeas | bubnmorpaduyeckoe onrcanue
JUTEpaTyphl | SJIEKTPOHHOM
dbopme
HICKTPOHHO- AmapuHa, 11.B. O0beKTHO-OpUEHTUPOBAHHOE IPOIPaMMUPOBAHUE B
oubnuoreyHas .
JlonotHUTEIBHAS C++: eKuuu ¥ ynpaxkKHeHUs. [ DIEKTPOHHBIN pecypc] — DIEKTPOH.
1 cucTemMa
TUTEpaTypa narensersa [P T M. : Topsiuas iunaus-Tenexom, 2012. — 320 c.
A https://e.lanbook.com/book/5115
Jlanb
Hemunos, A. K. O0beKTHO-OpHEHTHPOBAHHOE TPOrPAMMHUPOBAHHIE HA
OnekTpoHHBIN |C++ [DneKTpoHHBIN pecypce] : yueb. mocobue 1o HarpaBIeHUSIM
OcHoBHas " "
2 TeDaTYDA KaTajor 01.03.02 "IIpuknan. maremaruka u uaopmaruka" u 01.03.04
patyp HOYpI'Y "ITpuxnan. marematuka" / A. K. Jlemunos. - UensaOunck, 2017.
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000557669
EKTPORHO- Jlunman, C. S3bik nporpammupoBanust C++. [lonHoe pykoBOACTBO.
oubnuoreyHas . .
OcHoBHas [Dnexrponnsiii pecypc] / C. Jlunman, XK. Jlaxxoiie. — DIeKTpoH. IaH.
3 cucTemMa
nmuTeparypa I M. : IMK Ilpecc, 2006. — 1105 c.
A https://e.lanbook.com/book/1216
Jlanb
HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO 00ecCIIeUeHHS:
1. -MinIDE (c6opka u3 SciTE, MinGW C/C++, GDB)(6eccpouno)
2. -LibreOffice(6eccpouno)
3. -Codeblocks(6eccpouno)
4. Microsoft-Visual Studio(6eccpouno)

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHBI

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHASI TEXHHKA,

N No
Bun 3ansaruit Ayt MPEIyCTaHOBJIECHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3yEeMOE ISt
YA pa3IMYHBIX BUIOB 3aHITHIA
IIpaktnueckue 333 . .
p koMmIbioTepsl, Kommiatop C++, LibreOffice Write
3aHATHUS U ceMUHapHI |(30)

Jlexuu

332
(36)

KOMIIBIOTEP, IPOEKTOP




