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[MpuHnunel  0OBEKTHO-OPUEHTHPOBAHHOTO

AHHOTANMA

MMOXO0/a. OOBEKTHO-OPHEHTUPOBAHHBIH aHaIIn3 u

npoektupoBanue. OCHOBBI OOBEKTHO-OPMEHTHPOBAHHOTO HporpaMMupoBanus. OO00OIIEHHBIE KIIacChl U
Metobl. CTPOro THNHU3NPOBAHHBIE HCTOUYHUKH. YIIPaBIeHUE B3aUMOICHCTBHEM OOBEKTOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

* copMHPOBATH MPEICTABICHNE O PA3HOOOPA3HBIX BRIYUCIUTEILHBIX 331a49aX B TeOpuH rpadoB u 00
ACHMITOTUYECKUX CIIOKHOCTAX UX PEUICHUIT;

¢ JaTb TCOPCTUYCCKUC U MPAKTUICCKHUC 3HAHUA 00 AJIrTOpUTMax U CTPYKTypax JAaHHBIX TCOPUU Fpa(bOB
C 10Ka3aTCJIbCTBOM KOPPEKTHOCTH HUX pa6OTBI, 0 METOAax OUCHKHU CIIOKHOCTU aJITOPUTMOB.

3agauu AU CHUILIHHBI

. Hay4yuTh (OPMYIMPOBATh 33/Ja4d B TEPMHHAX H3YUYCHHBIX TEOPHUH, BHIOMpPATh MOAXOISAIIUIL

AJITOpUTM JIA IIOCTaBJICHHOM 3aaa4u,

¢ HaAy4YuTb paSpa6aTLIBaTB KOM6I/IHaL[I/II/I AJITOPUTMOB UId PCIICHUA IMMOCTABJIICHHBIX 3a1a4, OLICHUBATDH

CJIO)KHOCTH  aJITOPUTMOB,

uX MomupUKalMii W KOMOWHAIWIA,

B TOM 4YHCJIC C IIOMOUIbIO

aMOPTH3ALMOHHOTO aHaJIM3a, BHIOMPATh MOIXOASIINE CTPYKTYpPhI NAHHBIX JUIS MMOCTABJICHHBIX 3ajad,
peaM30BbIBaThH AITOPUTMBI B 0000IIIEHHOH (hopMe Ha sI3bIKe TporpammupoBanust C++.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-3 CniocobeH pemarb CTaHJapTHBIC 3312491
npodecCHoOHAILHOMN JIeTEIPHOCTH Ha OCHOBE
nH(POPMAIMOHHOM 1 Oubmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 OGmanaer HaBBIKAMH Pa3pabOTKU aApPXUTECKTYPHI
NPOrPaMMHBIX ~CHUCTEM ¥  KOMIIOHEHTOB C  Y4ETOM
TpeOOBaHMH K TPOU3BOAUTENBHOCTH, HAJCKHOCTH U
0e30MacHOCTH

OIIK-3.2 Ymeer NIPUMEHSATh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOWCKa W aHaimm3a npodeccHoHaNFHONH HWH(pOpMAaIHy,
BBIJCNCHUs B  HEW  INIABHOTO,  CTPYKTYpPHPOBAHMA,
oopMIICHHST W TIPEICTABICHUS B BUJAC AHAIUTHYSCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-3.3 3Haet ocHOBBI HHPOPMALMOHHON O€30IaCHOCTH H
METO/Ibl 3aIIUTHI IMPOrPAMMHOTO OOECTeueHHs OT yrpo3 U
arak

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
MPOrPaMMBbl, TPUTOHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHMS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
NPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX IPOITYKTOB

OIIK-6.1 3Haer anropuTMbl pelIeHHs THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.2 YMeeT NpuMEHSITDH S3BIKH IPOrPaMMHUPOBAHHUS IS
peleHus NPUKIaIHbIX 3a1a4

OIIK-6.3 3HaeT MeTOIBpI TECTHPOBAHUS MPOrPAMMHOTO KOJa
Ha OWHMOKKM M crnocoOeH NPOBOAWTH TECTUPOBAaHHE HAa

pa3IMuHBIX  YPOBHAX  (MOIYJIBHOE, HHTETPALUOHHOE,
CUCTEMHOE)
OIIK-6.4 Umeer HaBbIKM  NPOrPpaMMHUPOBAHHUS |

TECTUPOBAHUS IIPOIPaMMHBIX IIPOYKTOB

[MK-4 CriocobeH pa3pabarbIBaTh TECTHI,
MOATOTABJIMBATh TECTOBBIC JaHHBIC, TPOBOIUTH
TECTUPOBAHKE, Pa3padaThIBaTh JOKYMEHTBI JIIs
TECTHPOBAHUS

[1IK-4.2 YmMeer orieHHBaTh Ba)KHOCTh PA3NUYHBIX TECTOB Ha
OCHOBE MPHUOPUTETOB IMOJb30BATEINSA, MPOEKTHBIX 3afad M
PHCKOB BO3HUKHOBEHHSI OITOKN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
* anropuTMbl Ha Tpadax U CTPYKTYphI JaHHBIX, CBI3aHHBIE C HUMHU;
* OIICHKHU CIO)KHOCTHU CTaH/IAPTHBIX aJITOPUTMOB;
. CTaHIApPTHBIC AJITOPUTMBI Ha rpadax M HCHOIB3yeMble CTPYKTYPHl IaHHBIX, HOAXOIBI K
MOAN(DUKAINN KJIACCUYECKHUX aJTOPUTMOB;
*  pa3HOOOpa3HbIE KJIACCHYECKHE 3a/laudl B TEOpPUU Trpad)OB M ACUMIITOTHYSCKUE CIIOKHOCTH HX
pELIEHU.

YMETb:
*  (opmynupoBaTh 337auu B TEPMUHAX H3YUYECHHBIX TEOPHH, BHIOMPATh MOIXOASLIMHA aJTOPUTM IS
MOCTABJICHHOM 3a/1a4H;
* pa3pabaTbIBaTh KOMOMHAIMK aJITOPUTMOB ISl PEIICHHS IIOCTaBICHHON 3a1a4u;
*  OIICHUBATH CIOKHOCTU QJITOPUTMOB, X MOAU(HKAIMA 1 KOMOWHALMIL, B TOM YHCIIE C TIOMOILIBIO
aMOPTH3aLlMOHHOTO aHAJIN3a;
* BBIOMpATh NOAXO/SIIUE CTPYKTYPBHI TAaHHBIX [T KOHKPETHOH 3a1a4u;
* PpeaJuM30BBIBATH AITOPUTM B 0000IIEHHON opMe Ha sI3bIKE IPOrpaMMUPOBAHUS c++;
. peanu30BbIBaTh CTAHAAPTHBIE AITOPUTMBI Ha Tpadax W CTPYKTYpbl JaHHBIX Ha S3bIKE
nporpammupoBaHust C++.

BIIAJICTh!

* MCTOAAMM JCKOMIIO3HMIIMHM 3a1a4 B obmacTu I/IH(l)OpMaL[I/IOHHBIX TEXHOJIOTUH U OOCTPOCHUSA CAUHOTO
peuICHus ¢ UCIIOJIB30BAHUEM U3YUCHHBIX aJITOPUTMOB,
¢ MCTOAaMH OLCHKH CIIOKHOCTHU AJITOPUTMOB, UX MO,Z[I/I(I)I/IKaI_II/II‘/’I n KOM6PIHaLIHI>i.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Bgenenmne B A3BIK 2 2 1
2 MoaundukaTopbl TUIIOB 4 4 1
3 Beenenne B OOII 4 4 1
4 IIeperpy3ka oneparopos 4 4 1
5 Hacnenosanue (inheritance) 4 4 2
6 [Tabnons (templates) 4 4 2
7 Ucknrouenus (exceptions) 4 4 2
8 Anokaropsl (allocators) 4 4 2
9 Konreiineps! (containers) 4 4 2
10 |HUreparopsl 4 4 2
11 Move-cemaHTHKa U rvalue-cCbUIKH 4 4 2
12 | YMHBIE yKa3zaTenu 4 4 2
13 BriBog Tunon 4 4 2
[[TabnoHHOE MeTanmporpaMMUpOBaHUE U
14 SFINAE o ’ 4 4 2
@DyHKUMOHAIbHbIE OOBEKTHI u
15 J'IS{}II\/IG,Z[L:].—(byHKLII/II/I 2 2 3
16  |Hekoropsie 0cobOble MMOJE3HBIE THITBI 4 4 3
Hroro yacos 60 60 30
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 180 yac., 5 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. BBenenue B SA3BIK

OOmue cnoBa: Mecto s3bika C++ cpean COBPEMEHHBIX SI3BIKOB, aKTyalbHbIE BEPCHH 3TOTO SI3BIKA,
KJTFOYEBBIC JTFOIM, CBS3aHHBIE C 3TUM SI3BIKOM, O(UIIMATBHBIA CTAaHAAPT SI3bIKa

CrpykTypa nporpamMmsbl, GYHKLIHS main, MOHATHE O0JacTH BUAMMOCTH (scope). KioueBble cioBa.
Broga-BriBoz (cin, cout).

Oo0mwsBenus (declarations). Mnentudukaropel. @yHnamentanbuble Trmbl (int, long, long long, float,
double, long double, char, bool, momudukaropsr signed u unsigned). Pasmepsl 3TuX THIIOB,
OCHOBHBIE OIEpaliM HaJ HHUMH, HESABHBIC NpeoOpa3oBaHMs THIIOB MeXIy coOoi. Jlurepaisl,
mutepasibHble  cy(QGUKCHl Ui OCHOBHBIX THNOB. OObABIeHHS (yHKIMHA, pPa3HULA MEXIY
oObsBIICHHEM U onpezenieHreM, one definition rule.

Bripaxenust (expressions). Omepatopsl. Apudmerndeckue oreparopbl. [[0OMTOBBIE ONEPATOPHI.
Jlorndeckue ormepaTopel, OCOOCHHOCTH HX paboThl. Omeparop NPHCBaUBAHUS U  OIEPATOPEI
COCTAaBHOTO TMpHCBaWBaHWsi, OCOOCHHOCTH ero pabGotel. [lonstue lvalue um rvalue B C++03.
WHKpeMeHT U AEKPEeMEeHT, OTIIn4ne NMpeGUKCHON Bepcuu oT mocThuKcHOUW. Oneparopsl CpaBHEHHUSL.
TepnHapubIii onepatop. Oneparop “zansitas’. Oneparop sizeof.

Wuctpyknuu (statements). Koncrpykmmu if...else, for, while, do...while, switch, nx cuHTakcuc,
npaswiia padotel. MHCTpYKIMU break, continue, return, ux aeficreue. MTHCTpYKIHst g0t0 M METKH.
[MonsATHS OMMOKK KOMITMIISIIIUY, OMIMOKA BPEMEHHU BBIMOJIHEHMsI (runtime error), HeonpeaeIeHHOTO
noseneHus (undefined behaviour), oTnuus Mexay HUMH, TpuMepbl. Bunbl ommMOOK KOMIHIISIIUH:
JIEKCHUYECKUE, CHHTaKCHUecKue, cemanTiuueckue. [lonstre segmentation fault u stack overflow.

2. MonuukaTopsl TUIIOB

Vkazarenu, omepanuu Hajg HumH. Ormepanust B3ATHs aapeca. ABTOMAaTHYECKas NaMATh (CTEK).
MaccuBbl, onepanus [] (KBaapaTHble CKOOKH), ee MPUHIMII PaboThl. Ykazarenb Ha void u ero
OCOOCHHOCTH.

Oynknuu. Ileperpyska ¢yHKIWH, MpaBuia pa3pelieHus neperpy3ku (obmias cxema, 0e3 JeTayei).
@OyHKIMU ¢ apryMeHTaMu MO yMoimdaHuio. OYHKIMH ¢ HEyKa3aHHBIM KOJIMYECTBOM apryMEHTOB.
VYkazarenu Ha (YHKIWH, ONIEpAlUK HAJl HOIMH, UX OCOOCHHOCTH.

Jlunamudeckass mamsth. Omneparopbl new W new|[]|, WX HCIonb30BaHWE (B CTaHAAPTHOW Qopme).
Omneparopsl delete u delete[], ux ucmons3oBanme (B cranmaptHoit ¢opme). [Ipobmema yreuek
namstu. [IpoGiema qBOMHHOTO ynaneHus.

[lepenaya apryMeHTOB 110 3HA4YCHUIO M 110 yKasaTewro, repBas Bepcust GpyHKIuU swap. Jumemma c
MpHcBauBaHWEeM (CO3/1aBaTh HOBOE Ha3BaHwe WM komuio?). Maes ccwuiok (references). Otiawmuus
CCBUIOK OT yKa3aTelel, mpaBuiia paboThl CO CChUIKaMU, BTopas Bepcust GyHkuuun swap. [IpoGnema,
CBsI3aHHAsI CO CCHUTKOW Ha JIOKaJIbHYI0 epeMeHHY0 (“OuThle CChUTKH ).

Nnes koHCTaHT, KitoyeBoe cioBO const. IIOHSATHME KOHCTAaHTHBIX U HEKOHCTAHTHBIX OIEPALIAM,
0CcOOCHHOCTH PabOTHl ¢ KOHCTaHTaMH. KOHCTaHTHBIE M HEKOHCTAHTHBIC CCHUIKH. KOHCTaHTHBIC
yKas3arelll U yKa3aTelld Ha KOHCTaHTy. Pa3perieHHble U 3anpelieHHble TPHUCBAauBaHUSA MEXIY BCEMHU
BBILICYTIOMSIHY THIMU THUTIAMHU.

Buner npuBenenuii TUIoB: static_cast, reinterpret_cast, const_cast u C-style cast, ux ocobeHHocTH,
IpUMepsl IPUMEHEHHUS U IIPUMEPBI, KOTZIa OHU He CPabOTaIoT.

3. Benenune B OOII

Unes OOII. IlonsTust kjmacca W CTPYKTypbl, ujeHOB Kiacca. [lods u MeToApl, MOHSITHE
UHKanCyasuuu. Monuukaropsl JOCTYTIA.



Koncrpykropel u jgectpykropsl. Koncrpyktop mo ymomuanuio. Ileperpy3ka KOHCTPYKTOPOB.
KoHCTpyKTOp KONHMpOBaHHS, €ro CHTHaTypa M cxema peanu3anuu. [Ipumep, korga HeoOXoauMm
HETPUBHUAJBHBIA KOHCTPYKTOP KONUPOBAaHMS W OIEparop NpucBauBaHus. [IpaBuia reHepanun
KOMITHJISITOPOM  KOHCTpyKTOopoB. KirtoueBwsie cnoBa default m delete B KoHTekcTe ompeaeneHUs
(YHKIUH-YIICHOB.

neparopsl “Touka” u “crpenouxa’. KimtoueBoe cioBo this 1 mpuMep NCTIONB30BaHUSL.
Omneparops! “Touka” u “crpenouka’”. KiodeBoe cioBo this €p HCII0NIb30Ba
Omneparop mpucBanBaHUs, €T0 CUTHATypa 1 cxema peanuzanuu. “IIpaBumno Tpex”.

[Ipobnema ¢ wHHMIMANH3AaNMEH KOHCTAHT M CChUIOK. PelieHue: CNHUCKH WHHUIHMAIW3AlMA B
KOHCTPYKTOpax.

KiroueBoe cnoBo explicit. Ilpumep ¢ koHCTpyKTOpOM String(int n).
KoHcTaHTHBIE 1 HEKOHCTaHTHBIE METO/IbI, IPUMEPHL.

KiroueBoe cnoBo mutable, mpuMep npuMeHEHUsI.

[lonsaTue npyxecTBeHHBIX (PYHKIHH U KI1acCOB, KIt0UYeBOe cIoBo friend.

[Ipobnema BBI30Ba KOHCTPYKTOPOB M3 JPYyTUX KOHCTPYKTOpoB. Pemienue: nenerupyrouue
KOHCTPYKTOPBI.

CraTudeckue Mmojs u METO/bI, IIPUMEP. JlokanapHBIE CTaTHYECKHUE IICPEMCHHBIC.

Vka3zarenu Ha WIEHbl M yKa3areau Ha MeTozbl. CHHTaKCHC OOBSBICHHS, MPUMEP HCIIOIb30BAHUS.
Omneparops! “TOYKa CO 3BE3A0YKON” U “CTPEIOUKa CO 3BE3T0UKON .

4. Ileperpy3ka onepaTopoB

OOmiast maes meperpy3ku oreparopoB. [leperpyska apudMeTHYecKHX OIEpaTopoB Ha NpUMEpE
kinacca Biglnteger: OuHapHbIE OmnepaTropbl, COCTaBHbIE IPUCBAWBAHMSA C HUMH, IPaBUIbHOE
BBIp@XXKEHHUE OIHOro uepe3 aApyroe. llpoOmemMa ¢ KOPPEKTHOCTBIO BBIpaXEHHH BHOa ‘“X+y=5;”.
[Ipobnema B ciydae JeBOro omnepanjaa - He 00beKTa Kiacca (BbIpaxkeHus: Buaa “5+x7). [leperpyska
OIepaTopoB << M >> Ha MPUMEPE MOTOKOBOTO BBOA-BBHIBOA.

[Teperpy3ka onepatopoB CpaBHEHHUsI, IPAaBIILHOE BRIPAKEHHE OJHUX CPAaBHEHUI Yepes IpyTue.
[Meperpy3ka HHKpeMeHTa U JeKpeMeHTa (Mpe(UKCHOTO ¥ MOCT(UKCHOTO).

[leperpy3ka omeparopa [] (kBaaparHble ckoOku). [IpaBuibHOE COOMIONIEHHE KOHCTAHTHOCTH TIPH
neperpyske orneparopa [].

[leperpy3ka omeparopa “kpymible ckoOku”. [lonsatue ¢yHKTOpa M (QYHKIHMOHAIBHOTO Kiacca,
Kommaparopa. [IpuMep ucronb30BaHus B CTAHAAPTHBIX AITOPUTMAX.

OcobeHHocTH neperpys3Ku ornepatoposB “noruueckoe N7, “noruueckoe NI u “3amsitas’.

OcoOCHHOCTH TEperpy3Kd OINepaTopoB  “‘yHapHas 3Be3l04Yka’, “‘yHapHbIM ammepcaHn’ u
“cTpemouka’.

[eperpyska onepaTopoB npuBeaeHus Trma. Eie ofHO NpruMeHeHHne KIFoUeBOro clioBa explicit.
5. Hacnemoranue (inheritance)

OObsiBeHue Hacienoanus. Momudukarop pocrtyna protected. PasHuiia Mexay mTpHUBaTHBIM,
MyOJIMYHBIM U 3aIUIICHHBIM HacleAoBaHueM. Pa3HuIia Mex 1y HaclIeq0BaHHEM KJIACCOB M CTPYKTYP.

[Touck nmeH npu HacnenoBannu. COKpHITHE UMEH HACJICAHUKOM. SIBHBIN BBI30B METOAOB POIUTENS Y
HacyieHuka. Mcmons3oBanue :: u using. [Ipo0ieMbl ¢ BUAMMOCTBIO Ha3BaHHN POIUTENICH U UX MOJeH
y TNOTOMKOB B CJIy4yae [BYXYpPOBHEBOIO HAcJIEJOBaHHSA, TIA€ INEPBBIH YpPOBEHb - IPUBATHOE
HacyienoBanue. [IpaBuia neiicteus ciioBa friend B 3THX ciydasx.

[lopsimok  BbI30Ba KOHCTPYKTOPOB M JCCTPYKTOpOB TMpH HacieaoBaHud. llpobGmema c
VHULMAIN3a0Uuel POAMTENCH IPHU ONpPENEICHUH KOHCTPYKTOpa HACJIECIHUKA, BHOBb IPUMCHECHHE
CHHMCKOB MHUIIMaM3auuu. [Ipasuina pazmenieHus: 0ObeKTOB KJIacCOB-HACICIHUKOB B IIAMSTH.
MHOXXeCTBEHHOE  Hacle0BaHHE, HEOJAHO3HAYHOCTH IIpU HEM, IpobiemMa pOMOOBHIHOTO
HacienoBaHus. IIpuMepsl paspelleHuss HEOJHO3HAYHOCTH C IIOMOLIBI0 MPUBEACHHUN THUIIOB H
oreparopa ::, KOMOMHAIIMK BCETO 3TOTO C IPUBATHBIM HACIEIOBAHHEM, CIIBUTH yKa3aTelnei.
BupryansHoe HacnenoBaHue. OcCOOEHHOCTM KOMOMHAIMM BUPTYaJbHOIO W HEBUPTYaJIbHOIO
HacJe0BaHUs.

IIpuBeneHre THUNOB MEXIY POAMTENEM M HACIEIHUKOM: Cpe3Ka IPH KONMHMPOBaHHWH, NMPUBEICHUE
yKazarenei, npuBeneHre ccbutok. OcoOeHHOCTH static_cast, reinterpret cast MEXIy pOAUTEISIMH H
HacJIGAHWKaMU (a TaKXkKe yKa3aTrelsIMM WM cchUlkamMu Ha Hux). Omeparop dynamic cast, ero
omIn4Ke ot static_cast.



Bupryansubie QpyHKIMH, X 00IIas uaest ¥ OTIMYHE OT HEBUPTYaIbHBIX. OCOOCHHOCTH pa3MeIleHuUs
B IIAMSTH KJIACCOB C BUPTYaJIbHBIMU (DyHKUIMSAMH, MOHATHE noauMopdusma. [loaumopdHblie Kinaccsl.
[Tonsartue o Tabnuie BUPTYanbHBIX GYHKLIUH.

BupryanpHbIi JECTPYKTOP U €T0 NMPEAHAZHAYEHUE.

AOGcTpaKTHBIE KJIACCHI M “‘UMCTO BUpTyaibHble” (pure virtual) ¢yHkmuu, ux ocoOeHHOCTH. YmcTo
BUPTYaIbHBIN AecTpykTop. Ommobka “pure virtual function call” u ee BOSHUKHOBEHHE.

Kimrouesbie ciioa override u final mpu HacneoBaHuH, MX TpeTHA3HAUYCHUE.

Mexaam3am RTTI. Oneparop typeid u nuHamuueckoe ompezaeicHue Tuna ooObekta. Kiace
std::type_info.

[IpoGiiema ¢ BBI30BOM BUPTYaJIbHBIX (YHKIHMHA B KOHCTpyKTOpax. IIpobiema ¢ apryMeHTamu Mo
YMOJTYaHHIO B BUPTYaJIbHBIX (DYHKIHAX.

Empty base optimization, mpumMepsl.

6. lla6nous (templates)

MortuBupoBka u obOmas uaes madmoHoB. [IlaGmoHBl KiaccoB, MAOIOHBI (QYHKIHNA, CHHTAKCHUC
OOBSBIICHUS, NPUMEPHl MCHONb30BAHUS, CBA3b INAOIOHOB M MHOIMMOpPQH3MA, CTAaTUYECKUN
MOJTUMOP(H3M.

Cnenpanu3anuy Ia0IoOHOB, MPHUHIMIT ‘‘YaCTHOE MPENNOYTHTEIbHEe O0MIero” MPUMEHUTEIBHO K
mabiaoHaM. YacTuyHble M MOJNHBIE crenuanu3anuy. [IpuHmmn “mydine TOYHOE COOTBETCTBHE, YEM
npuBeneHne Tana”. Pa3sHuIa MEXIy crienuaiu3anueid U neperpy3kod uisi MmaOloOHHBIX (QYHKIUI.
[TpaBuiia BeIOOpa KOMIMIATOPOM KaHIUIATOB Ha CHICIMAIN3ALNIO U HA TIEpEerpy3Ky.

KimoueBoe cnoBo typedef, ero mpemnasnadenue. [llaGmonnsie typedef’sl, mcmonb3oBaHUe CIIOBa
using.

[Ipobnema ¢ obOpamenuem k typedef’am BHyTpu mablIOHHBIX KiaccoB. [IpuMeHEeHHE KITFOYEBOTO
clloBa typename ISl peIeHHs 3TOH MPOOIeMBI.

[MpumMepsl peanuzanuu NpocTedmux type traits ¢ MoMomiplo mabIoHHBIX CTPYKTyp U typedef’oB
BHYTpH HHX: remove_const, remove_reference.

[IpaBuiia BbIBOza TUIOB Juis m1abmoHoB. OTOpackiBaHUE CCBHUIOK NPH BbIBOKE THIA. Pa30op ciydaes
CO CCBUIKAMU M KOHCTaHTaMH.

[Tapamerpsl maGIOHOB, HE SBISIONIMECS THUMAaMH (IPUMEp: MAcCHB KOHCTAHTHOH JUIMHBI).
[TapameTps! m1aboHOB, sBIstoNMecs mabdnonamu (“template template parameters™).

[[MabnoHbl € MEpeMEeHHBIM KOJIMYECTBOM apryMeHToB (variadic templates). CuHTakcuc
ncnonb3oBanus. “OTKycbIBaHHE  MAOJOHHBIX apTYMEHTOB 110 oiHOMY. Onieparop “‘sizeof...”.
@OyHKIMOHANBHBIE KIAcChl M (DYHKIMOHAJIbHBIE OOBEKTHI ((YyHKTOPBHI), CXe€Ma HCIOIb30BaHUSI.
Kommapatopsr. [Tpumep: komnapatop B std::sort. Ctanmaptaeie kommnaparops! (std::less, std::greater,
std::equal u T. 11.), UX peanu3aLysl.

Curiously Recurring Template Pattern (CRTP).

7. Uckmouenus (exceptions)

OOmas wuaes, MOTUBHPOBKA HCIIOJBb30BAHUS MCKIIOUEHUH, omeparop throw u KOHCTpyKIHS
try...catch. [IpumMepsl cTaHAAPTHBIX ONEPATOPOB, TEHEPUPYIOLINX UCKITIOUECHUS.

Pa3zHuiia Mexy MCKIIOUCHHSIMH W OIMMMOKaMU BPEMEHHW BhIMONHEHMs. OMHOKH, HE SBISIONIHECS
HUCKJIIOYEHHUSAMU, U UCKIIOUEHUS, HE SIBISIOIINECS OMINOKAMU.

[TpaBuIia JTOBIM ¥ HOBTOPHOTO OPOCAHUS UCKIIIOUCHHUH, IPUBECHUS TUIIOB IIPU JIOBJIE UCKIIIOUCHUI.
JloBns Bcex uckimroueHuid. [IpaBuna BeiOopa Oioka catch KOMIHIISTOPOM B Cilydae, KOTJa MOAXOISIT
pasHbie OJIOKH.

KonmpoBanue npu OpocaHuM | JIOBJIE UCKIIIOUEHHH, MCKIIIOUYEHHS M HacienoBaHue. OCOOEHHOCTH
nepexBara UCKIIIOYEHUH 110 3HAYEHHIO U TI0 CCBUIKE, IO CChUIKE Ha 0a30BBIN Kiacc.

Crnenudukanuy HUCKIIOUEHWH B CTapoM CTHiIe M uX npobiemsl, unexpected exceptions
(HeOXXHMIaHHBIE HCKIIOYCHUs). crenudukanmmm wuckiarodeHnit B crwie C++11, omeparop u
cnenudukaTop noexcept. YcrnoBHblil noexcept.

HckiroyeHns B KOHCTPYKTOpAx U MpodiieMa yTeUKHU MaMsITH [IPU UCKITIOUCHUSIX.

Uckmrouenust B necTpykropax, GyHkmnus uncaught exception, pyHKkiun terminate u set_terminate.
lapanTuu 6e30mMacHOCTH IPU UCKITIOYCHUSX: 0a30Bast U CTporasi.

Function-try 6oku, ux ocobeHHOCTH.



8. Annokaropsr (allocators)

Placement new, ero CHHTaKcHC, I€HCTBUE U OTIIMYHE OT OOBIYHOTO NEW.

Pasnunia mexay omeparopoM new u (yHKImel operator new. bonee moapoOHbIN pa3bop AercTBuUs
omeparopa new. Ileperpy3ka new Juis OTHEIBHBIX KiaccoB. [leperpyska moOanbHOTO new.
Omnpenenenne new ¢ MPOU3BOJILHBIMU NapameTpamu. To ke camoe i oneparopoB delete u delete|].
[Tpumep, Korma KOMIWIIATOP HESBHO BhI3bIBaeT delete ¢ HecTaHaapTHEIMU napameTpamiu. [loBenenue
delete anst monuMOpHBIX OOBEKTOB.

nothrow omneparop new, ero CHHTaKCHC U 0COOEHHOCTH.

Pa3bop moBeneHus new B chnydae HexBarku mnamsaTh. DyHkmus new handler, dyHKIMN
set new_handler u get new_handler.

[Monsarue ammokaropa. Knace std::allocator, ero ocHoBuble MeTonbl (allocate, deallocate, construct,
destroy) m ux mpumepHas peanmzanusi. OCOOCHHOCTH pealn3alii KOHCTPYKTOPOB W OIeparopa
MPUCBaMBaHMA y CTAHIAPTHOTO aJUIOKATOPA.

Kunacc std::allocator_traits, ero npeHazHadyeHre U OCHOBHBIE METOIBI.

[Mpumep HecTanmaptHoro amtokaropa (PoolAllocator), unes peanmzanuu ero Metonos. [IpoGieMsr ¢
KOHCTPYKTOPOM KOITMPOBAHHSI U ONIEPATOPOM MTPUCBAMBAHHSL.

Cemecrtp: 2 (Becennuit)
9. KonTeitneps! (containers)

Oo6mue cnoBa o koHTeHepax. Kimace std::vector, ero mpenHazHavueHne, uesl peain3aly, OCHOBHBIC
METOJIBI U UX aJITOPUTMUYECKAS CIOKHOCTbD.

IMonst xmacca std::vector. Peanmu3zamusi KOHCTPYKTOPOB, JECTPYKTOPOB, OINEpaTopa MPHUCBAaUBaHHS C
MPaBWIHHBIM 00pAaIlleHUEM K aJUIOKaTopy.

Peanmu3zanms merona push_back ¢ npaBuibHBIM 0OpamieHuEeM K aJIOKaTopy.

Peanu3anus oneparopa [] Uit KOHCTaHTHBIX M HEKOHCTAaHTHBIX vector. Pazaumna mexny [] u metomom
at().

Merton emplace back, ero peanuzanus u ommume ot push_back.

Meronsr size(), resize(), capacity(), reserve() u shrink to_fit().

Ocobennoct  paboThl € QUIOKATOPOM  IpH  KONMPOBAaHMU  BEKTOpA. Merton
select_on_container_copy_construction.

Bompockl Ha moHUMaHue: 4eMy paBHO sizeof(V), re vV - BEKTOp, M 4TO HPOM30MIET NpU BHI30BE
delete[] &(v[0])?

Kiacc vector<bool> u ero otimuue ot 00BIYHOTO Vector, TPEUMYIIeCTBa U HeAOCTaTKU. BHYTpeHHMI
kinacc BoolProxy. OcobGeHHoCTH peanu3aiu omnepatopa [| W omeparopa MpHCBauBaHUS st
vector<bool> 1o cpaBHEHHIO ¢ OOBIYHBIM VeCtor.

Knacc std::deque, oCHOBHBIE METOIBI M UX AJITOPUTMHUYECKas CIOXHOCTh. PasHuna mexny deque u
vector: Merofsl deque, OTCYTCTBYIOIIME Y Vector; MeEToIbl vector, OTCyTcTByrommue y deque.
Ananrtepel Haj koHTeWHepamu: std::stack, std::queue wu std::priority queue, Wx peanm3auu.
Kommapatops! B priority _queue u ee crieliupUIHbIE METOJIBI.

Knacc std::list, ocHOBHBIE METOZBI W WX QITOPUTMHUYECKas CIOXHOCTh. Wpes peanmzanuu list’a.
BceraBka u ynanenue u3 mpousBoipHOro mecra. Cnenmduunsie ms list’a meromsr: splice, sort,
merge, reverse. OcobenHocTn paboThl list’a ¢ amrokaropom, mertof rebind y amnokatopos. Kiacc
std::forward_list, ero otnuuus ot 06br9HOTO list.

AcconmaruBHble KoHTelHepbl. Knace std::map, ero npenHasHaueHue, uaest peanusanuu. Onucanue
malJIOHHBIX TapamMeTpoB kimacca map. Knace std:pair u ¢ynkmus std::make pair. OcHoBHEIC
METO/BI Mmap’a U UX aJrOpUTMHUYECKas CI0KHOCTb. CriocoObl morcka B map’e. CriocoObl BCTaBKHU B
map, ocobeHHocTH pabotel omepatopa []. CnocoObl ymanenms u3 map’a. Kmaccer std::set,
std::multimap u std::multiset, ux npeanazHauenue, omu4us ot std::map.

Kitacc std::unordered map, cxomcrBa u paznuuus ¢ oObr4HBIM std::map. OCHOBHBIE METOIBI U WX
aNnropuTMUYecKasi cnoxxHocTh. Ocobbie uist unordered map madnonnsie mapamerpsl: Hasher, Equal.
Knacc std::hash u ero cnenmanusanmu. OcobObie ans unordered map metonel: bucket count,
load_factor, rehash. Kmaccer std::unordered set, std::unordered multimap, ux wujes, omid4ue OT
unordered_map.



10. Utepatopst

OOmas unest nteparopos. Mcronb30BaHNe HTEPATOPOB Y CTaHAAPTHBIX KOHTEHHEPOB.

Buger  wreparopos: input, output, forward, bidirectional, random access. Omnepamun,
MOICP)KUBACMBbIE KKIBIM BHJIOM UTEPaTOPOB. BB HTEPAaTOPOB y CTAHIAPTHBIX KOHTCHHEPOB.

KoncrantHeie u reverse-ureparopbl. Mertomsl cbegin, cend, rbegin, rend, crbegin, crend y
KoHTelHepoB. Peannzanus kiacca std::reverse_iterator, metos base.

Knacc std::iterator, ero npeanasnadenue. Knacc std::iterator traits, ero mpennazHaueHue. [Ipumep
CUTYyalllH, KOTZIa OH HeoOxonuM (oOpatieHue K value_type).

Oyukrun std::distance u std::advance. Paznuune B moBefeHUM 3THX (YHKIMA JJIS Pa3HBIX BHJIOB
UTEPATOPOB, PEANTU3AIINS ITOTO PAINUHSL.

CranmapTHass OMONMOTEKa  aJIrOPUTMOB, HCIIOJIb30BAHWE CTAHJAPTHBIX ~ AJITOPUTMOB  HAJ
KOHTEeliHepaMH ¢  wurepatopamu. Mreparopbl s BCTaBoK: Kiacchl — std::insert iterator,
std::back insert iterator, @ wWx  mpenHa3HaueHwe,  peanuzaimusa.  Dysknmm  std:inserter,
std::back _inserter, nux peanu3zanus.

[IpaBuna uMHBaMIMAALMK WUTEPATOPOB B CTAHAAPTHHIX KOHTEHHepax. be3omacHbie n Hebe3omacHbIe
ollepalvu B KOHTEHHEpax ¢ TOUKU 3pEHHs MHBAIMALMH UTEPATOPOB.

11. Move-cemaHnTHKa 1 rvalue-ccblUIKA

[Ipobnembl, TpUBOASAIIME K HAEE MOVE-CEMAHTUKH: HEdIPPEKTHBHBIN swap, HedhHEeKTUBHBIN
push_back, emplace back, construct.

[Tpumenenne marnyeckot pyHkuun std::move. Pemmenue npobiaemsl co swap.

[lonaTne move-KOHCTPYKTOpa M move-assignment omneparopa, HX peaju3alus, T'eHepauus
KOMITHJIITOPOM, “TIPaBHIIO TISITH .

Peanuzanmsa ¢pynkiuu std::move. Jlunemma: 4To NIpUHATH B KauecTBe apamerpa’?

IMonstue rvalue-ccbutok. OCOOCHHOCTH UWHHMIMAIM3AMKM  rvalue-CChUIOK, pa3pelicHHbIC U
3amnpeleHHbIC MPUCBAMBAHUS MEXKTy CChLIKaMU (BKIIIOUAst MPOOJIEMbI C KOHCTAaHTHOCTBIO). Perienue
rpoOiieMsl ¢ push_back.

[lonsarus glvalue, lvalue, rvalue, prvalue u xvalue. CBsizu mexay Humu. [Ipumepsl BbIpaKeHHUH,
SBJISTIOLIMXCS TEM MM HHBIM BUJOM value.

[TonsiTHE yHUBEPCANBHBIX CCHUIOK, OTIIMYME UX OT rvalue-cceuiok. [IpaBuiia BeIBoJa THNA MIA0IOHOB
B Cllyyae YHHBEPCAJbHBIX CCBUIOK, PELICHHE MpoOJIeMbl C THUIOM Mapamerpa (yHKIHH move.
[IpaBuna cBopaunBanus cchlok (reference collapsing).

[Ipobnema mpsimort mepemaun (perfect forwarding). @ynkuums std::forward m ee npumeHenue.
Pemrenune npobniem ¢ emplace back u construct.

Peammzanus  std::forward, ee oOcyxaenue. I[louemy THUIBI y TNPUHHMAEMOTO TMapameTpa |
BO3BpAIlaeMOT0 3HAYCHUSI IMEHHO Takue?

Homas mpoGmema ¢ push back: 0Oe3omacHOCTP OTHOCHUTENBHO UCKIIOUCHHMNA. DyHKIUSA
std::move_if noexcept, perenne npoOIIeMBbI € €€ OMOIIIBIO.

Return Value Optimization, ycnoBus ee Bo3HukHoBeHus1. [Ipumepsl, korga RVO touHo npousoiaer u
KOTZIa MOXKET He Npou3oWTH. lIpuMepbl, Korga MMeeT M KOrzna He MMEeT CMBICH NHcaTh return
std::move(x) Bmecto return x. Copy Elision, mpumepsl.

CChLUIOYHEIE KBaJ'II/I(i)I/IKaTOpBI. Pemenne HpO6JIeMBI C 3alpCeTOM oIcparopa NpuCBanBaHUA JIA rvalue
Y KaCTOMHBIX THUIIOB.

[Tpumeps! TUIIOB, 7SI KOTOPBIX MpsiMast epeada paboTaeT HEKOPPEKTHO.

OcoOeHHOCTH TOBEJCHMS YHHMBEPCAJbHBIX CCBUIOK IPH pa3peuieHuu neperpy3ku. DeHomeH
“nornouieHrs” YHUBEPCATbHBIMU CCHUIKAMHU OOBIYHBIX CCBHUIOK.

12. YmHbIE yKa3aTenu

Wnest 1 MOTUBUPOBKA YMHBIX yKa3aTeJei.
Knacc std::auto_ptr kak nepBast HeyiauHasi IOTBITKA PEaTn30BaTh UACHO.

Knacc std::unique ptr, ero xonpenuus. OCOOGEHHOCTH €ro KOHCTPYKTOPOB, AECTPYKTOpa U
orneparopoB nprcBanBanus. Metonsl * u ->. Crienpanu3zanus unique ptr Uit MAaCCHUBOB.

Kiacc std::shared ptr, ero konnenuus. Maes peannsanuu cueTynka ccbulok. Peanusanus MeTonoB.



[MorennmansHas mpoOiema, cBsi3aHHAas C NpsSMbIM BbI3oBoM new. DyHkmmu std::make unique u
std::make shared kak cnoco®6 wu3bexkarb HPSAMOTO BbI30Ba new. Peamuzanus 3TuX (QyHKUUH.
Oynknus  std::allocate_shared, ee mnpenHazHaueHne M peanusanus. lcnpapieHue peav3aliu
KOHCTpyKTOpa shared ptr amst aToro.

[Ipobnema 3akonblioBaHHOCTH YKazartened. Kiacc std::weak ptr kak pernieHue 3Tod TpoOIeMBl.
Peanuzaumsa meronoB atoro kiacca. IIpobnmema c peanumzanueit metona expired(), Moaudukanus
knacca shared ptr Juis npaBUIBLHON pabOTHI C ATHM.

Kacromusie deleter’sl s yMHBIX YyKasaTelel, cxema HCIOiIb30BaHUA. bonee mnpaBuibHas
peanuzanus AecTpyKTopoB unique_ptr u shared_ptr.

Kiacc std::enable shared from this, ero npexnasHauenue u peanusanus. Emie omHa momudukanus
KoHcTpyKTOpa shared ptr (mpoBepka Ha Hacieanuka enable shared from_this).

13. BeiBox THIIOB

[IpoGiema ¢ AMMHHBIMU Ha3BaHMAMHU THUNOB. IIpoGiema ¢ BO3MOXKHBIMHM OHIMOKaMH B HalMCaHUU
TOYHBIX Ha3BaHUI TMIIOB. KiroueBoe CioBo auto Kak penieHue 3Tux mpoodaeMm.

[IpaBuna BeiBoga TumoB i auto. OcoOwiid citydail ¢ TumnoMm initializer list. OcobeHHocTH TpU
auto&&. auto B KaueCTBE BO3BPAIIAEMOT0 THIIA (PYHKITUH.

KirroueBoe cioBo decltype, mpasuiia BeiBoga TumoB aist Hero. OcobeHHoCTH mToBeneHus decltype ot
BbIpaxkeHu# (cmywyaum lvalue, xvalue, prvalue). Ilpumep c decltype((x)). OcoOeHHOCTH B3STHUS
decltype ot TepHapHoro oneparopa.

Koncrpyxkuus decltype(auto). [Ipumep: ob6epTka Hax oOpaiieHeM K KOHTEHHEPY 10 WHAEKCY.

Tprok /1% BEIBOJIa HA3BaHUH BBIBEJICHHBIX TUIIOB Ha dKpaH (HAMEPEHHOE MPOBOIUPOBAHUE OIIUOOK
KOMITHJISILIMH ).

14. 1lIabnonnoe meranporpammupoBanue 1 SFINAE

Nmuranms if gepe3 mabmonsl. Mmuranus for vepe3 mabmonsl. [Ipumephl: BBIYHCICHHE YHCEI
duboHauym, MpoBEpKa MPOCTOTHI YKcia, BIBOA uncen ot 1 1o 1000 ¢ momomipio m1adioHOoB.

KiroueBoe cioBo constexpr [uis (QyHKIMH W JUId TiepeMeHHbIX. OTiamyme constexpr OT const.
TpeboBanus k constexpr-QyHKIHSIM.

type_traits. Ctpykrypsl std::is_const (pointer, reference etc.), std::add const (pointer, reference etc.),
std::remove_const (pointer, reference, extent etc.), ux peanuzanuu. CrpykTypsl std::is_same,
std::true_type, std::false type, std::conjunction, std::disjunction, std::conditional, std::rank, wux
peanu3anuu.

Wnunoma SFINAE. O6mas unes. I[Ipocreiimmii npumep: ctpykrypa std::enable if, ee peanuzanus u
IIPUMEHEHHE.

Crpykrypa std::is_class, ee peanu3zarst (6e3 peanuzanuu std::is_union).

Peanmzanms metona std::allocator_traits::construct (mpoBepka, ONpeNeNieH JI y aJljloKaTopa METO.
construct). [IpoGiema: HeBO3MOKHOCTB HanucaTh T() i mpon3BosbHOTO THIA T.

Oynkius std::declval, ee ocobernoCcTH. Pemmenue npeasirymeii mpooaeMbl ¢ ee TTOMOIIBI.

CrpykTypBl std::is_constructible, std::is_convertible, std::is_copy_constructible,
std::is_move_constructible etc. Ix peanuzarnum.

Peanuzanus std::is_nothrow_move constructible.

Peammzamms  std::move if noexcept depes  std::is_nothrow move constructible.  Ilouemy
NPUHUMAEMbI U BO3BpALIaeMbIii TUITBI HMEHHO TaKue?

[lonsarue Henonspix TUnoB (incomplete types). Hoeas mpoOmema c declval (uro BO3Bpamars),
peleHue mpodIeMbl C MOMOIIBIO rvalue-cChiTKy.

Peanmzanus std::is_base of. [Mpumep MPUMEHEHUS: MpoBEpKa
is_base of<enable shared from_this<T>> B konctpykrope shared ptr<T>.
Peanmuzanus std::common_type.

15. dynknuoHaIbHBIE 00BEKTHI U JIAMOa-YHKIUT

JIssmOa-pyHKIMI: MOTUBHPOBKA, IPOCTOH MpUMep (HECTaHIapTHBINA KoMIaparop B std::sort).
Crucku 3axBata B JIAMO/Ia-QyHKIUSAX. 3aXBaT MO CChUTKE W 1O 3HaueHHI0. OCOOCHHOCTH 3axBara
this. 3axBar ¢ npucBanBaHueM U nepemernaronuii 3axsat B C++14. CnoBo mutable npuMeHUTENHEHO
K 1sMOa-GyHKIUAM. SIBHOE yKa3zaHKe BO3BPAIAeMOT0 3HAYCHUSI.



3axBar Mo yMOJYaHHUIO U MPOOJIEMBI, KOTOphIe OH MOTEHIMAILHO Mopokaaet. [Ipumep ¢ KiaccoM u
MeTtojoM getFunction() B HeMm.

O606mennsie namoaa-pynkuun B C++14. [lpumenenne auto u decltype B 1amMOna-QyHKIUIX.
Kitacc std::function, ero nmpegna3sHaueHue U cxema UCIONb30BaHus. Peanm3anus std::function.
Oynkus std::bind, ee mpeHa3HAYeHNE U CXeMa UCTIONb30BaHwus (0e3 peanmzarun). Placeholder’sr.
Kitacc std::is_invocable. Knacc std::invoke result u pynknus std::invoke. (Bce 6e3 peanmzarum.)

16. HexoTopsie 0COOBIE MOJIE3HBIEC TUTTBI

IOnunons! (union), ux ocHoBHas uaed. OTAMUYMS OT KJIACCOB M CTPYKTYyp. MHHuIManuzaums mosei
FOHUOHA, AKTUBHBIM WICH FOHUOHA U €70 U3MEHEHUE Ha IPYToi.

Knacc std::variant, ero npenHa3sHaueHHe W OCHOBHBIE MeToAbl. [IpumepHOe ommcaHue peaau3anuu
ATOTO KJI1acca.

Kitacc std::any, ero npegHa3zHaueHne U OCHOBHEIE MeTOBI. [[puMepHas peanu3aius 3TOro Kiacca.
Kitacc std::optional, ero npeqHazHadeHnE U OCHOBHEIE METOIBI.

Heynaunas mombiTka co3gare vector<int&>. Kmacc std::reference wrapper ans pemeHust 3Toil u
apyrux mnpoonem. [IpumepHast peanusanus 3Toro Kiacca.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. C/C++ B 3amadax u npumepax, DJIeKTpoH. Bepeus ned. nyonukanuu / H. b. Kynsrua. —
Cankr-IlerepOypr, BXB-IletepOypr, 2015

JomnonHutenbsHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

HE MIPEAYCMOTPEHO

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[1O nyis pa3paboOTKH U OTIIATKK MTPOTPaMM Ha sI3bIKE IporpamMmmupoBanus C++,
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

BrImonHeHue moManiHero 3ajanus sBIseTcs olHOM 00miei padboroit crynenta. Heobxoaumo TpeGoBaTh
OT CTYJICHTOB Ka4eCTBEHHOTO M MOHSTHOTO NPOTPAMMHOTO KOJa Ha DALY M B PaBHOM CTENCHH C
MPaBUILHON pabOTON MPOTrpPaMMEI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.B. Co3blkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-3 CriocobeH pemarb CTaHapTHBIC 3312491
npodecCHOHAILHOMN JIESTEIbHOCTH Ha OCHOBE
WH(POPMAIMOHHOMN 1 Oubnmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 OGmanaer HaBBIKAMH Pa3pabOTKU apPXUTECKTYPHI
NPOrPaMMHBIX ~CHUCTEM ¥  KOMIIOHEHTOB C  Y4ETOM
TpeOOBaHMH K TPOU3BOAUTENBHOCTH, HAJCKHOCTH U
0e30MacHOCTH

OIIK-3.2 Ymeer MIPUMEHSATh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJNOTHH UL
MOWCKa W aHaimu3a npodeccHoHANFHONH WH(pOpMAaIHy,
BBIJCNCHUS B  HEW  IJIABHOTO,  CTPYKTYpPHPOBAHMSA,
oopMIICHHST W TIPEICTABICHUS B BUJAC AHATUTHYSCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

OIIK-3.3 3Haet ocHOBBI HHPOPMALMOHHON 0€30IIaCHOCTH H
METO/bl 3AIIUTHI IMPOrPAMMHOIO OOECTeueHHs OT yrpo3 U
arak

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
MPOTPaMMBbI, IPUTOJHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYHUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX ITPOITYKTOB

OIIK-6.1 3Haer anropuTMbl pelIeHHs THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.2 YMeeT NpuMEHSITDH SA3bIKH IPOrPAMMHUPOBAHUS IS
peleHus PUKIaIHbIX 3a1a4

OIIK-6.3 3HaeT MeTOIBI TECTHPOBAHUS MPOrPAMMHOTO KOJa
Ha OWHMOKKM M crnocoOeH NPOBOAWTH TECTUPOBAHHE HAa

pa3iIMuHBIX  YPOBHAX  (MOIYJIBHOE, HHTETPALUOHHOE,
CUCTEMHOE)
OIIK-6.4 Umeer HaBbIKM  NPOrPaMMHUPOBAHHUSI |

TECTUPOBAHUS IIPOIPaMMHBIX IIPOYKTOB

[MK-4 CriocobeH pa3pabarbIBaTh TECTHI,
MO/ATOTABJIMBATh TECTOBHIC JaHHBIC, TPOBOIUTH
TECTUPOBAHKE, Pa3padaThIBaTh JOKYMEHTBI JUIs
TECTHPOBAHUS

[1IK-4.2 YmMeer orleHHBaTh Ba)KHOCTh PA3NUYHBIX TECTOB Ha
OCHOBE TPHUOPUTETOB IMOJBb30BATEIISA, MPOEKTHBIX 3afad M
PHCKOB BO3HUKHOBEHHSI OITOKN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «lIporpammupoBanne Ha sa3bike C++» 00ydaromuiics JOIKEH:

3HAThb:

* anNropuTMbI Ha Tpadax u CTPyKTyphl JaHHBIX, CBA3aHHBIC C HUMU;

* OLEHKH CJIOXHOCTU CTaHAAPTHBIX AITOPUTMOB;

. CTaHIApPTHBIE AaJrOPUTMBl Ha rpadax M HCIHOJIB3yeMble CTPYKTYPhl IaHHBIX, MHOAXOIBI K
MOIU(HUKALMN KJIACCUYECKUX aITOPUTMOB;

*  pa3HOOOpa3HbIE KJIACCHYECKHE 3a/audl B TEOPUHU TIpadoB M ACUMITOTHUYECKHE CIOXKHOCTH HX

peLIeHMI.
yMeTh:

° (bOpMYJ'H/IpOBaTB 3a/laivl B TCPMHUHAX HU3YUYCHHBbIX TeOprI, BBI6I/IpaTI> HO,Z[XOI[HH_II/II\/’I AJITOpUTM  IJI4

MOCTAaBJICHHOM 3aJ1a4H;

* pa3pabaThiBaTh KOMOMHAIIMH aJITOPUTMOB JJIS PEIICHHUS ITOCTABICHHON 3a]1a4y;
* OIICHUBAThH CIOXKHOCTH aJTOPUTMOB, UX MOMUGUKAIMA U KOMOMHAIINH, B TOM YHCJE C MOMOMIBIO

AaMOPTU3AITUOHHOTO aHAJIN34a,

* BBIOMpATh NOAXOSIINE CTPYKTYPHI JAaHHBIX [Tl KOHKPETHOH 3a1a4u;
* PpeaJM30BbIBATH AITOPUTM B 0000IIEHHOH (OpME Ha SI3bIKE IPOrpaMMUPOBaHUS c++;
. peann30BBIBaTh CTAaHAAPTHBIC AITOPUTMbI Ha Tpadax M CTPYKTYpbl IaHHBIX Ha S3bIKE

nporpammupoBanusi C++.
BJIAJIETh:




* MCTOAAMM JCKOMIIO3HMIIMHM 3a1a4 B obOmacTu HHq)OpMaL[I/IOHHBIX TEXHOJIOTUH U OOCTPOCHUSA CAUHOTO
peuICHus ¢ UCIIOJIB30BAHUEM U3YUCHHBIX aJITOPUTMOB;
¢ MCTOAaMH OLCHKH CIIOKHOCTHU AJITOPUTMOB, UX MO,I[I/I(l)I/IKaI_H/Iﬁ n KOM6PIHaI.IPII>i.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1.Buapt ommboK KOMOMIISIUK: JIEKCHYECKUE, CHHTAKCHYECKUE, CEMAaHTHYECKHUE.

2.Ilonstue segmentation fault u stack overflow.

3.Peanuzauus metona push_back ¢ npaBuiIbHBIM 00palieHUEM K aJUIOKaTopy.

4.Vined v MOTHBHPOBKA YMHBIX yKa3aTeleu.

5.JIsamOna-dyHKUINK: MOTUBHPOBKA, TPOCTON NpuMep (HecTaHAapTHBIN koMmapartop B std::sort).

6. Uto Takoe ureparopsl? Kakue BUIBI HTEPATOPOB CYIIECTBYIOT? 3aueM OHU BOOOIIE HYKHBI?

7. Hanumunte Bbuncnenue n-ro yucina Gudonaqyun (B npenenax long long) Ha stane KOMOWIALUHN, HE
UCIOJIb3Ys CJIOBA constexpr.

8. Uro Takoe BHpTyasjbHble (yHKIMH? B yeMm paszHHLIA MeXAy BUPTyalbHbIMH M HEBUPTYaJIbHBIMU
(YHKUMSMU TIPU HACTIEIOBAHUU?

9. Pacckaxxure 00 omeparopax new u delete. 3auem OHM HYXKHBI, KAaK UMH TIOJIb30BaThcsA? UTO Takoe
placement new?

10. Yro takoe lvalue, rvalue, xvalue, glvalue u prvalue? [IpuBenure npumepsi.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! k auddeperurpoBaHHOMY 3a4eTy

1.00bsicauTe TIOHATHS compilation error, runtime error u undefined behaviour. [IpuBenuTe Mo mape
IIPUMEPOB TOT'0, JPYToro U TETHETO.

2.Uro Takoe BbIpakeHus, omneparopbl? s dYero mnpenHa3HaueHbl M YTO IO CTAHJApPTy JAEJaroT
CIICAYIOLINE OIepaTophl: TEPHAPHBIN OIepaTop, omeparop ‘‘3amsras’, yHapHas 3BE3/104YKa, YHAPHBIHA
amIiepcaH]i, ormeparopsl “Todyka” W “‘cTpeyiouka’, NBOHHOE JBOETOYHE, MPEPUKCHBIA W TOCTOUKCHBIN
WHKPEMEHT, OMHapHble & U &&, omepaTropsl MPOCTOTO U COCTABHOTO MIPUCBAaWBAHUSI, ONEPATOPhl << U
>>9

3.Yro Takoe cTeKkoBas MaMsATh W JUHamudeckas mamsath? Uto Takoe stack overflow? 3adyem HyxeH
omneparop new? Uro takoe yreuku namsatu? Yto Takoe cbopka mycopa?

4.00bscHUTE Neto cchllok (references). [l uero oHM Hy>KHBI, YeM OHHU OTJIMYAIOTCS OT yKazaTemneit?
Uro Takoe “miepeaya apryMeHTOB IO ccbuike U 1o 3HadeHnto”? Kak B C++03 peanuzoBars QyHKIHIO
swap?

5.Uro Takoe Kiacc, CTPyKTypa, B YeM pa3HUIla Mexay Humu? YUTo Takoe T™OJs, METOBI,
MOIU(HUKATOPBI AOCTYIIA, MHKATICYIISLUS ?

6.Yto Takoe KOHCTPYKTOPBI, 1€CTPYKTOPBI, U Y€TO OHU HY>KHBI, KAKOB CHHTaKCHC UX OIpEAeIICHUS?
Te e BOnpoCH! NP0 KOHCTPYKTOP KOIMMPOBAHUS U OIIEpaTop INpUCBAaUBAHUS.

7.Yto Ttakoe meperpy3ka ¢yHkuumi? Yrto Takoe mneperpyska omeparopoB? IIpuBenute npumepsl
OIIEpaTopoB, KOTOpblE MOXHO M HeENb3sl Ieperpyxkarb. IlpuBenure mnpumMep NEeperpy3kud XoTb
Kakoro-HUOY/Ib orepaTopa (HallMIINTE CUTHATYPY €To Meperpys3Kn).

8.Uto Takoe HacienoBanue? B uem pazHuiia Mex1y NPUBATHBIM U ITyOIMYHBIM HACIEIOBaHUEM?

9.Yto Takoe BuUpTyaibHble (YHKLINH, YUCTO BUPTyaJlbHbIC (PYHKIMH, aOCTpaKkTHBIE Kiacchl? UTo Takoe
BUPTYyaJIbHOE HaclieloBaHue?

10.Yt0 Takoe nomumopdusm? Ilpusenure npumep nonumopdusma B C++.

11  Yrto Takoe mabnoHb? YTo Takoe WHCTAHIMPOBAHHME MIAOIIOHOB, CIENMATH3ANNS NIa0IIOHOB?
[TpuBenuTe npumep Kakux-HUOYab madmonoB u3 STL, oGnagaromux crenuain3amei.

12 .Yto Takoe uckiaoueHus1? Kak moap30Barecsi MexaHU3MOM 00padoTku uckitoueHnit? Kak 6pocurs,
noiMath uckmoueHue? [IpuBeaure kKakoH-HUOYIL IPUMED.

13 .Paccmorpum kontelHepwl std::vector, std::list, std::deque. KakoBbl ocHOBHBIE oOTmepalu,
MPEI0CTABISIEMbIC MU, U CKOPOCTh pabOThI ATUX OTIEpaIIHii?

14 PaccmorpuMm KoHTedHepb! std::map, std::set, std::unordered map, std::unordered set. KaxoBsl
OCHOBHBIE OIIEpaINH, IPEIOCTABIAEMbIE MU, U CKOPOCTh PaOOThI ITUX ONepanuii?

15 .Yro takoe uteparopsi? Kakue BUIbI HTEPaTOPOB CYMIECTBYIOT? 3aueM oHM BooOIIe HyHbI? Kakue
UTEPATOPbI MOICPKUBACT KAXK/IBIH M3 KOHTCHHEPOB, YIOMSHYTHIX B IPEIBLAYIIUX JBYX BOIPOCax?



16 .Yro Takoe kommnaparopsi? Uto Takoe GyHKIIMOHATIbHBIE 00BeKThI? [IpUBEINTE XOTH OUH MPUMED.

17 Jlns 9ero Hy>kHa move-ceMaHTHuka? PacckaxkuTe B 0OIIMX YepTax, 4To 3TO Takoe. Kak mpaBUiIbHO
peanuzoBarh QpyHKuuio swap B C++117?

18 .Uro Takoe ymHbIe ykazarenu? Jns pemenns kakux rnpoodieM oHM HyxHbI? [IpuBeaute mpumep
UCTIONIb30BAHUSL.

19 Uro Takoe amnokatopbi? KakoBa oOmas wmaes kiacca std::allocator, kak m mis 4yero oH
WCIIONIBb3YeTCs?

20 Uro Takoe nsAMOnma-BhIpaXEHHs, KakoB uX cuHTakcuc? [IpuBennTe XOTH OOWH TIpHMEp
UCTIONIb30BAHUSL.

21 .Hanmmute Beruncienue n-ro yrcna @udonayun (B npenenax long long) Ha 3Tarne KOMIUISIHH, HE
UCTIONB3YS CJIOBA CONSteXpr.

22 .Yto Takoe SFINAE? [IpuBenute xots 061 01MH npuMep (Ha ypOBHE UACH, MOXKHO O€3 peai3aliin).

BOHpOCLI K 3K3aMCHY

1.Pacckaxxure 00 ykazarensx u ccbuikax B C++03. B dyem ux wupjes, I 9ero oHHW HYXKHEI? B uem
pa3HMIIa MeXAy yKazaTelsaMu U cchuikamu? Kakue omepamnuy oHU MOAAEPKUBAIOT, YeM UX MOXKHO, a
YeM HeNlb3s HHHUIHAIN3UPOBaTh? UTO Takoe KOHCTAHTHBIC YKa3aTelH, yKa3aTeln Ha KOHCTaHTY,
KOHCTAHTHBIE CCBUIKM, B 4YEM IMPOSBISCTCS pa3HHUIIA MEXJTY HUMH M OOBIYHBIMHM YKa3aTelssMH U
cceutkaMu? PacckaxuTe o ipoOiiemMe “OUTHIX CCHUTOK ™, PUBEIUTE IPUMED.

2.Pacckaxure O TOM, YTO TAaKO€ KIACChl, OOBEKTHI, YWICHBI KJIACCOB, IOJI, METOIbI, MOAN(DUKATOPHI
JI0CTyIIa, MHKaICyIALus. Pacckaxxure 1po KOHCTPYKTOPBI U JECTPYKTOPBI, ONIEpaTOpbl IPUCBAUBaHUs,
“mpaBuiIo Tpex’ W “IPaBMIIO IATH, PO FEHEPALNIO KOMIIMISITOPOM 3TUX METOAOB. UTO Takoe CIIMCKU
WHUIMAIU3ALUY B KOHCTPYKTOpax U AEJETUpyIOIINe KOHCTPYKTOPBI, 3a4eM OHHU HyXHbI? [lokaxkure Ha
nmpuMepe Kiacca String, Kak NpaBUIIbHO ONPEAETISTh BBILICIIEPEUUCICHHBIE METO/BI.

3.Pacckaxkute 0 TOM, 4TO Takoe KIacchl, 0OBEKTHI, YWICHBI KJIACCOB, IOJS, METOABI, MOTUPUKATOPHI
JOCTyINa, WHKancymamnus. Pacckaxkmre O KITIOYEBBIX cioBax static, explicit, mutable, friend ¢
MpUMEpaMH CUTYAIUi, KOT/Ia UX CIEAYeT MPUMEHSTh.

4.Pacckaxure 0 BO3MOXKHOCTAX Ieperpysku omneparopos B C++. Ilokaxure Ha npumepe peanusaluu
JUIMHHOU apudmeTuku (kiaacc Biglnteger), Kak mpaBUIIbHO MEperpy>karb OMHAPHBIN IUTIOC, YHAPHBIN U
OWHApHBII MHUHYC, ONEPaTOphl COCTAaBHOIO MPUCBAMBAaHMA C IUIFOCOM M MHHYCOM, OIIEPaTOpHI
CpaBHEHUSI, MPEPHUKCHBIN U TOCTHUKCHBIA HHKPEMEHT.

5.Pacckaxure o HacnemoBammu B C++. B yem pasHHMIIa MEXJIy NPUBATHBIM U IMTyOIUYHBIM
HacsiegoBaHrueM? KakoBbl mpaBuiia BUIUMOCTH TMOJEH M METOJOB POIUTENS B TeJe HACICIHUKA, KaK
SBHO OOpaTUTbCA W3 HACIeIHMKAa K NOJIsAM M MeromaM poxauTens? KakoBbl mpaBuia BHIUMOCTH
poaMTeNnel U UX MOoJed U METONOB IPH ABYXYpPOBHEBOM HaclleIOBaHMH, KaK JeHcTBYyeT cioBo friend B
atux curyauusx? Uro Takoe “cpe3ka mpu komupoBaHuu? Kakue HesBHbIE KOHBEPCHM pa3peIleHbl
MEXly POAUTEISIMUA U HACJICTHUKAMH, B T.4. CChUTKaMU (yKa3aTeJsiMHi) Ha HUX?

6.Kak pasmemniarorcs B mamsiTd OOBEKTHI KJacCOB-HACIETHUKOB? B KakoM MOpsKEe BBHI3BIBAIOTCS
KOHCTPYKTOPBl MU JIECTPYKTOPBI NPH HACIEAOBaHUM, KaK WHUIMAIU3UPOBATH IOJI POTUTENS IPH
OIIPEAETICHUN KOHCTPYKTOpa HaciegHuka? Uro Takoe MHOXECTBEHHOE HAcleJOBaHHE, B 4YeM
3aKJIIOYaeTCsl mpodieMa poMOOBHAHOTO HAclelIOBaHMA, YTO TaKO€ BHPTyalibHOE HacienoBanue? Urto
O3Ha4YaeT W Kak BO3HUKaeT ommbOka ‘“ambiguous base”? Urto o3HayaeT W Kak BO3HUKAeT “‘warning:
inaccessible base class”? Uto mpoucxomuT Hpu KOMOMHALMK BUPTYaJbHOTO M HEBUPTYAIBHOTO
HacJieI0BaHusl?

7.Y10 Takoe BUpTyaiubHble (QYHKIMH? B uem pasHuIla MeXIy BUPTYaJbHBIMM M HEBUPTYaJIbHBIMH
¢byHKuMsMu npu HacnenoBanuu? Yto Takoe Tabnuua BUPTyanbHbIX GyHKUMA? YTo Takoe abCTpaKkTHBIC
KJIaCChl U YHMCTO BUpTyasibHble (QyHKIMU? [ yero HyXeH BUPTyasbHBIH aectpykrop? Uro Takoe
MOTMMOP(H3M U Kak 3TO moHsTHE B C++ CBA3aHO ¢ BUPTYaJbHBIMU (QYHKIUSIMH?

8.Pacckaxxute 0 pa3sHOBUAHOCTIX mMpuBedeHuid THNOB B C++. B uem paznuma mexnay C-style cast,
static_cast, const_cast, dynamic_cast u reinterpret_cast, Korna OHM IPUMEHHUMBI, a Koraa Het? [{nsg gero
HY’KEH KaXIbli U3 3THX KacTOB?

9.Pacckaxure o mabmonax B C++. Uro Takoe MHCTaHIMPOBAaHHE IIA0JIOHOB, CIICIMATH3ALUSL
mabnonoB? Kakue 3 Buaa maOmoHoB cymiectByror? Kakme 3 Buga malGiaoHHBIX NapaMeTpoB
cymecTBytor? Kak ucnonb3oBarh IMIa0IO0HBI C MEPEMEHHBIM KOJIMYECTBOM apryMEHTOB M OIEparop
sizeof...? Yro Takoe Curiously Recurring Template Pattern? Uro Takoe momumopdusM U Kak 3TO
nousitTue B C++ cBs3aHo ¢ mrabmonamu?



10.Pacckaxute 00 uckmodenusix B C++. B yem ux uzpes? Kak monb3oBarhbesi omeparopoM throw u
KOHCTpYKLHMeH try..catch? B dem pasHHMIa MeXAy HWCKIIOYCHUSIMH H OLIMOKAMH BpPEMEHHU
BeIMONHEHUsA? YTo Takoe crenuduKanuyu MCKIOYCHWH, Kak II0JIb30BaThCA  OINEPaTopoM U
criemduratopoM noexcept? B yem 0coOeHHOCTH W TPOOJIEMBI HCKIIOYCHUI B KOHCTPYKTOpax H
JIeCTpyKTOpax?

11 .Pacckaxure o koHTelHepe std::vector. [IpeanoxuTe peanu3anuio KOHCTPYKTOPOB, IECTPYKTOPA,
oIepaTopoB TPUCBAMBAHUS, Oomeparopa [], MeTojIoB at, resize, reserve, front, back ais atoro kmacca (c
MPaBUIILHOH TOICP’KKOH aNIOKaTOPOB U MOVE-CEMaHTHKH).

12 .PacckaxuTte o koHTeiHepe std::vector. [Ipemnoxkute peanuzanuto metonoB push back u pop_back
(c mpaBWIILHOM TOIEPKKOM aJUTOKaTOPOB, MOVe-CEMAaHTUKU M TapaHTHil 0€30MaCHOCTH OTHOCUTEIBHO
HCKITIOUCHHMIA ).

13 .Pacckaxute mpo vector<bool>. B uem ero ocobeHHOCTh W OTIMYHE OT OOBIYHOrO vector?
Pacckaxure, KakuM 00pa3oM JOCTUTaeTcs 3Ta OCOOCHHOCTh C TOUKU 3PEHUS pealu3aluy (ONUIINTe
peanu3anno OCHOBHBIX METOJIOB).

14 .Pacckaxwure o koHTeitHepe std::list. KakoBbl ero MeTonsr 1 ckopocTh uX padotei? Kak oH ycTpoeH
n3HyTpu? Kakum obpazom list<T> wucrons3yer ammokarop mias tuna T? Ilpemioxkure peanuzanuio
OCHOBHBIX MeTOJIOB list’a: KOHCTPYKTOPBI, OTIepaTOphl IPHCBaUBAHUS, IECTPYKTOP, insert 3JeMeHTa 1Mo
UTEpaToOpy U erase 1o UTeparopy.

15 .Pacckaxure o xoHTeiiHepe std::forward list. KakoBbl ero MeTosipl U ckopocTh ux paboter? Kak on
ycrpoeH m3HyTpHu? Kakum ob6pazom forward list<T> nucronb3yet ammokarop s tuna T? [Ipenmoxkure
peanu3anuioo OCHOBHBIX MeTonoB forward list’a: KOHCTPYKTOpBI, Omeparopsl PHCBaWBaHMUS,
JIECTPYKTOp, insert aJIeMeHTa 10 UTEPaTOpy U erase 1o UTeparopy.

16 .Pacckaxute o konteiHepe std::deque. Uem oH oTnuuaetcst ot vector? Pacckaxure o0 aganrepax
Haj koHTeiHepamu  (std::stack, std::queue, std::priority queue). I[lpemnoxure peanu3zaruio
KaKoro-HUOY/Ib OTHOTO U3 HUX.

17 .Pacckaxwure o koHTeiHepax std::map, std::set, std::multimap wu std::multiset. JIns yero onm
npumenstorcs? Kakue y HuX 1maOloHHBIE MapaMeTpbl U YTO OHHM O3Ha4yaroT? KakoBbI MX OCHOBHEIC
METOJIbl, CKOPOCTh M MNPHHIMI paboTel 3TUX MeTonoB? C NOMOIIBIO KAaKOW CTPYKTYphl JTaHHBIX
peann30BaHbl TH KOHTSHHEPHI?

18 .Pacckaxure o koHTelHepax std::unordered map, std::unordered set, std::unordered multimap u
std::unordered multiset. /[t yero onu nmpumensitorcsi? Kakue y HUX 1Ia0NOHHBIE MapamMeTpbl H YTO
oHU o3Ha4atoT? KakoBBI MX OCHOBHBIE METO/BI, CKOPOCTh M NPUHIUI paboThl 3TUX MeTomoB? C
MIOMOMIBIO KaKOH CTPYKTYpBI IaHHBIX pPeaIn30BaHbl 3TH KOHTEHHEPHI?

19 .Uro Takoe mreparopbl? Kakue BHIBI MTEpaTopoB OBIBAIOT W KaKHE OINEPAIMU JOIyCTUMBI HaJ
Kax1bIM 13 HUX? Pacckaxkure npo dynkimu std::advance u std::distance. Kakum ob6pa3zom gocruraercs
MX pa3HOE MOBE/ICHHE B 3aBHCUMOCTH OT BHUJIa IIEPEIaHHOTO nTeparopa?

20 .Kaxume BHIBI UTEpaTOPOB MOAJIEPKUBAET KAXAbIH U3 CTaHIApTHBIX KoHTeiHepoB? llpemnoxure
peanmn3anno HTEPaTopoB U KaKOro-HUOYAb M3 CTaHJAPTHRIX KOHTEWHEPOB (Ha Ball BHIOOD), CUUTA,
YTO B OCTAJIbHOM KOHTEHHEp y’Ke peaIn30BaH.

21 .Pacckaxwure nipo knacc std::insert_iterator u ¢pyHKmuto std::inserter, IpeaIoXKUTE UX PEATU3AIHIO.

qacTh 2

1.Pacckaxxure 00 oneparopax new u delete. 3aueM OHM HYXKHBI, KAK UMM TOJIB30BaThes? Uto Takoe
placement new? B dyem pa3HuMma Mexay oreparopoM new u (yHKnueir operator new? Uro u3
BBILIETIEPEUNCICHHOTO MOXKHO Ieperpykarb M Kak 3TO Jenarh? 3adyeM MOXKeT OBITh HYXKHO
neperpyskarb KacToMHbli operator delete? Pacckaxkute o mpoOieme yTedek naMsTH.

2.Yto Takoe a;IoKaTtopsl, 3a4eM OHHM HYXHbI? Pacckaxwure mpo kmacc std::allocator, mpemnoxure ero
peanu3anuio.

3.Pacckaxure 0 mpobnemax, sl pelieHrs KOTOPhIX Oblla BBEJCHAa MOove-ceMaHThKa. Pacckaxure, Kak
paboraer ¢yHKIus std::move M Kak ee MPUMEHATh, OOBSCHHUTE, KAK OHA PEaIM30BaHa U IOYEMY
uMeHHO Tak. Kak nmpaBuiibHO peann3oBarh QyHKIHO swap B C++117

4.Pacckaxnte 0 TOM, 4YTO Takoe “micanbHas mepenada” (perfect forwarding). Pacckaxkute, kak
paboraer ¢ynkuus std::forward m kak oHa peanu3oBaHa. [IpuBemute nmpuMep NPUMEHEHHS ITOM
¢ynknuu. [Touemy B std::forward nenb3st npuasTh T&& B KauecTBe mapamerpa?

5.Pacckaxkure 00 rvalue-cchiikax W 00 YHHBEpPCAIBHBIX CChbUIKax. Kakue TpUCBaMBAHUS MEXTY
lvalue-, rvalue-ccpuikamMu, a TakKe BPEMEHHBIMH OOBEKTaAMH M WMEHOBAaHHBIMH HECCHUIOYHBIMHU
00BEKTaMHU pa3pelIeHbl, a KaKue 3ampenieHbl? YTo MeHseTcs B ciydae ¢ KOHCTAaHTHBIMU CCBIIKAMHU H
oObekTamMu? UTo SBISETCS M YTO HE SBISCTCS YHUBEPCAIBHBIMH CChuikamu? [IpuBenuTe mpuMepsl,
WITIOCTPUPYIOIIUE BCE BBIIIECKA3aHHOE.



6.Yro Takoe lvalue, rvalue, xvalue, glvalue u prvalue? IlpuBeaure npumepsl. Pacckakute 0 TOM, 4TO
takoe reference collapsing (cBopaumBanume ccwUloK), reference qualifiers (cceuiouHBIE
kBanupukaropsl), return value optimization (RVO) wu copy elision. IlpuBenure mnpumepsl,
WLTFOCTPHUPYIOIINE BCE BBIIICIEPEYHCICHHOE.

7.Pacckaxkure, /Ui pelIeHUs KakOW TpoOIeMbl HYXHBI YMHBIE yKazarelu. PacckakuTe Tpo Kiacc
std::unique ptr, TpeANIOXUTE peasu3alrio OCHOBHBIX METOJOB JTOT0 Kiacca (KOHCTPYKTOPBI,
JEeCTPYKTOP, OIepaTophbl IPUCBAUBAHUS, ONIEPATOPh! YHAPHAsI 3B€3/104KA M CTPEJIOUKA).

8.Pacckaxxute mpo wiacc std::shared ptr. Kakyro npoOmemy OH pemiaer M Kak OH YCTpOeH?
[IpennoxxuTe peanu3alUio €ro OCHOBHBIX METOAOB (KOHCTPYKTOPBI, JECTPYKTOp, OIEpaToOphl
NPUCBaMBaHMS, ONIEPATOPbI YHAPHAS 3BE37I0YKA H CTPEIIOYKA).

9.Ilpemnokute peanuzanuio Qyaknum std::make unique. 3adeM HyxHa 9Ta (QYHKIUS, KaKyro
MOTEHIUAIBHYI0 TpobieMy oHa pemaet? Pacckaxure o ¢ynkumsax make shared u allocate shared
(6e3 peanuzanun). 3aueM Hy)KHa KaK[as U3 HUX, KaKHe TIOTEHIUAIbHBIE MPOOJIEMbl OHU PENIaroT?
10.Pacckaxute mpo kiacc std::weak ptr. Jlnst pemenus xakoit mpoGnemsl oH HyxkeH? [Ipemnoxute
peanu3anuio ero OCHOBHBIX MeTo0B. Kak weak ptr y3HaeT, 4To 00bEKT 10J] HUM yiKe ObUT ynaneH?

11 .Pacckaxure npo kiacc std::enable shared from_this. JIns pernienus kakoi mpo0ieMbl OH HY)XEH U
Kak UM nonb3oBarbesa? [IpeanoxuTe peanusanmio 3Toro kinacca. Kak HyxHO m3mMeHHuTh kox shared ptr,
4yT00BI OH padoTan cortacoBaHHo ¢ enable shared from this?

12 .Pacckaxwure O BBIBOJE THUIIOB C IIOMOIIBIO KJIFOUEBBIX cJI0B auto u decltype. B uem pasnuna mexuay
NpaBWJIAMH BBIBOJIA TUTIOB /ISl HUX? B KakMX KOHTEKCTaX MOXKHO HMCHONB30BaTh auto? Kak paboraer
decltype oT naeHTH(HUKATOPOB U OT pa3HbIX Kareropuil BelpaxkeHuil (lvalue, xvalue, prvalue)? Yto
takoe decltype(auto) u amst pemeHus: Kakoil mpooIeMbl 3TO HYKHO?

13 .PacckaxxuTe 0 BO3MOXHOCTSIX compile-time Beruucnenuid B C++. Kak ¢ momompto mabioHHOTO
METaporpaMMHPOBAaHHUS UMUTUPOBATh LUKIBI U yciaoBus? [lokaxure Ha mpumepe MpOBEPKU IIETIOTO0
YHCIIa Ha TMPOCTOTY. Pacckakute 0 KIIIOUEBOM CIIOBE CONStEXpr: 4eM constexpr OTIMYaeTcst OT const,
3aueM HY)KHBI constexpr-GyHKIUN ¥ MepeMeHHbIe, KAKUMH BO3MOXKHOCTSAMH OHH O0JaJaloT U Kakue
OTpaHHYCHUS Ha HUX HAKJIAbIBAIOTCS?

14 . UYro Takoe type traits? OOBsAcHHUTE, Kak peaanu30BaHbl CTPYKTyphl std::remove reference,
std::is_same, std::rank, std::conjunction, std::conditional, std::common_type.

15 Uro rtakoe SFINAE? OObsacHuTe o00uIy0 wuAer0 Ha mOpuMepe CTPYKTypsl std::enable if.
[Tpennoxute peanusanuio CTpyKTypsl std::is_class, oObsicHMTEe, Kak OHa paboTaeT (IpPOBEpKOM Ha
iS_union MOKHO IIpeHeOpeyb ).

16 3auem HyxHa ¢ynknus std::declval? Ilouemy srta ¢yHkums Bo3Bpamaer T&&, a ne T?
[pennoxkute peanuzanuio CTpyKTypsl std::is_constructible, 00bsicHUTE, Kak OHAa paboTaeT.

17 agsem HyxkeH kiacc std::allocator traits? Ilpeanmoxure peanuszauuio  QyHKIUH
allocator_traits<Allocator>::construct. Kakum oOpazom 3T1a (yHKIHS TPOBEPSET, PEaM30BaH JIH Y
aJUTOKaTtopa MeTo[] construct, M Kak oHa ce0sl BeIeT B 3aBUCHMOCTH OT 3TOro?

18 .Pacckaxwure o ¢ynkuuu std::move if noexcept. B kakoM mecte craHAapTHON OMOIMOTEKH OHA
UCTIONB3yeTCS M ToYeMy OHa TaMm HeoOxoxmma? Ilpemiokure ee peanusammio (cunTas, 4To type traits
y’K€ peann30BaHbl).

19 .Ilpemnoxkute peanuzaiuio cTpykTypsl std::is_base of. O0bsicHUTE, Kak OHA pabOTaeT.

20 .Yto Takoe nambOna-pynkiuu B C++? Kako cuHTakcuc nsmO/a-BeipaxkeHnid? UTo Takoe CIHCKH
3axBaTa, YTO TAKOE 3aXBaT 110 YMOIYAHUIO M B YEM €ro OMacHOCTh? PacckakuTe O IOMOTHHUTEIBHBIX
BO3MOXXHOCTSIX JNsiMOfa-Belpaxkennit B C++14  (3axBar ¢ UWHUNMAaIM3aueid, o000OIICHHbIC
nsmOaa-Beipaxkenus). Pacckaxure (6e3 peanuzauuu) npo kiacce std::function n ¢ynkumio std::bind,
MPUBEIUTE IPUMEPHI UX UCIIOJIb30BAHUS.

21 Yto Takoe IOHHMOHBI (Union), JAJIsi YeTO OHHM HYXHBI? B dWeM CcXOACTBO M pazinuune MEXITy
IOHMOHAaMU ¥ Kiaccamu? KakoBbl 0COOCHHOCTH MHUIIMATM3AINY TT0JICH FOHUOHA, YTO TaKOe “aKTHBHBIN
yJieH” IOHMOHA M Kak ero momeHsTh? Uto Ttakoe std::variant u std::any, aJis 4ero OHM HYXHBI, KAKOBBI
UX OCHOBHBIE METOIBI?

22 Yro taR[-44]C[-1]:RCxoe peduekcus? Uto MOKHO cKa3aTh 0 BO3MOXHOCTSIX pedekcun B C++?
Peanmsyiite mabnonnyto ¢ynkmuio detect fields count<S>, koTtopas Obl 103BOJSUIa ONPEAECISTH
KOJIMYECTBO TOJIeH y TAaHHOH cTPYKTYphI S. OOBSICHUTE, Kak 3TO pabOTaeT.

[TpumMepsl PK3aMeHAIIMOHHBIX OUJICTOB:
onnerNel
1.Yrto takoe SFINAE? IIpuBeaute XoTs Obl 0UH puMep (Ha YPOBHE HJIEH, MOKHO 0€3 peann3aiun).



2. Yrto Takoe meperpy3ka QyHkuuii? Urto Takoe meperpyska omnepartopoB? IlpuBenute mnpumMepsl
OIIEpaTopoB, KOTOpbIE MOXKHO M HEJIb3sl meperpykarb. llpuBemure mnpumep mneperpy3ku XoTb
Kakoro-HHOY/Ib orepaTopa (HallMIINTE CUTHATYPY €To Meperpy3Ku).

OouneTNe2

1.Yro Ttakoe peduekcus? UTo MOXKHO cKazaTh O BO3MOXKHOCTSX pedaexcun B C++? Peanumsyiite
mabnonnyto ¢pynkuuio detect fields count<S>, koropas Obl 03BOJISIIA ONPENEIATH KOIMYECTBO MOJEH
y naHHOU CTPYKTyphl S. OOBSICHUTE, KaK 9TO pabOTaeT.

2.Pacckaxwure 0 mpoOiiemax, Ui pelIeHus] KOTOPBIX ObUIa BBEIEHa MOve-ceMaHThKa. Pacckakure, Kak
paboraer ¢yHKIus std::move M Kak ee MPUMEHATh, OOBSCHHUTE, KAK OHA PEaIM30BaHa U IOYEMY
uMeHHO Tak. Kak nmpaBuiibHO peann3oBarh QyHKIHO swap B C++117

OounetNe3

1.Kakue BuIBI WUTEPaTOPOB MONJEPKUBAET KaXKIBIM M3 CTaHIAPTHBIX KoHTelHepoB? Ilpemnoxure
peann3annio UTepaTopoB AJIsi KAaKOTO-HUOY/Ab U3 CTaHAAPTHHIX KOHTEHHEPOB (HAa Ball BBHIOOD), cuMTasl,
YTO B OCTAJIbHOM KOHTEHHEp y’Ke peaan30BaH.

2.Pacckaxwure nipo knacc std::insert_iterator u ¢pyHknuto std::inserter, IpeAIOKHUTE UX peaTu3aluo.

Kpurepun onennBanus
OTJINYHO
10 TlomHOCTBIO W BOBpeMs pelleHbl Bce 3amadn 0e3 ommOoK. [IpogeMOHCTpUpOBaH TPaMOTHBII
MOJXOA K PEHICHUIO 3aJlad, pealn30BaHbl ONTHMANBHBIC alTOPUTMBI, KO OQOPMIICH B EIUHOM
y1o00unTaeMOM CTUIIE
9 TlomHOCTBIO M BOBpEMsI pEIIeHBI Bce 3a7aun 0e3 omuook. [IponreMoHCcTprpOBaH rpaMOTHBIH MOAXOT
K PEIICHUIO 33J1a4, PeaIn30BaHbl ONTUMAIILHBIE aJlTOPUTMBI

8 TlomHOCTHIO M BOBpEMS PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpojgeMoHCTprUpoBaH rpaMOTHBIN MOXO0
K pELICHHIO 3a/1ad

XOPOILO
7 TloaHOCTBIO pelieHsl Bce 3a1a4u. JJonmyeHsl HeCyeCcTBeHHbIE OMNOKY.

6 IlomHOCTBIO penIeHO OONBIIMHCTBO 331a4. B HEKOTOPHIX 3ajadax JOIMYHICHBI M HE WCIPABIICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO pelICHO ABE TPETH 3alady. B HEKOTOpBIX 3a1adax JONYIIEHBI U HE HCIPAaBIEHBI
OMOKH, TUOO HEKOTOPHIE 3a/1a4U PELICHbl YACTUYHO.

YAOBIICTBOPUTEIHLHO
4 TlomHOCTBIO perieHo OoJiee MONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBl M HE UCTIPABIICHBI
OIMOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

3 TlomHOCTBIO penieHo Goee MOJOBHHBI 3a/1a4.

HEYIOBJIETBOPUTEIHHO
2 PermieHo MeHee MOJOBUHBI 3a/1a4.
1 He pemieHo HU OTHOM 3a1a4H.

5. MeTtonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHurpoBaHHbIN 3a4eT OyIeT COCTOSATh U3 JABYX 4YacTeil: MpeaBapUTEIILHON YacTH M OCHOBHOM
YacTH.

[IpenBapuTenbHas 4acTh OyleT MPOXOIUTH MHCbMEHHO. Bam OymyT BbIZaHbel 4 BoOIpoca B Tpenenax
TEOPMHHUMYMa Ha 15 MHHYT, MUcCaTh OTBETHI HYXHO OyleT Ha BBIJAHHOH Oymare, HUYEM HeEIb3s
NOJIb30BaThCs. Bompockl BeIOMparoTcss U3 cnmcka “TeopMHHUMYM”, TPUBEJCHHOTO HUXKE. OTBETHI
OLICHUBAIOTCS OMHApHO. YUTOOBI yCIICNIHO MPOMTH MPEaBapUTEIbHYIO 4acTh, HEOOXOAMMO NPABHIBHO
OTBETUTh HE MEHEe 4YeM Ha 3 BONpOca M3 33JaHHBIX YeThbpeX. ECIM BBl YCHENIHO IPOXOIUTE
NPEBAPUTEILHYIO YacTh, TO NEPEXOANTE K OCHOBHOW YaCTH; MHAYEe YXOAUTE C DK3aMEHA C OLCHKOM
Heyn(2).



I'apanTHpyercs, 4To Ha MPEABAPUTEIILHON YacTH He OyIyT 3a1aBaThCsl BOIPOCHI, BHIXOASAIINE 32 PAMKU
cnucka “TeopmMuHUMYM” (C TOH OrOBOPKOH, 4TO Bompoc Buaa “Urto Takoe X Bcerna moapasyMeBacT
yMeHHe npuBecTH npumep). ['apaHTupyercs, 4To OIMH BOIIPOC Ha NpeIBapUTEIbHOM yacTu Oyaer
MOKPBIBAaTh HE 00JIee OHOro MyHKTa JAHHOTO CIHCKa (HO HeoOsA3aTesIbHO OyleT COBMAAaTh C IMyHKTOM
CITMCKA JTOCTIOBHO).

[IpumMeps! BO3MOKHBIX BOIIPOCOB IIPEBAPUTEIILHON YacTU U NIPaBUIbHBIX OTBETOB Ha HUX:

Uro takoe BupTyasnbHas ¢yHkuusa? (DTo MeTon Kjacca, KOTOPBIA MOXKHO IIEPEOIpEnesiuTh B
KJlaccax-HacleAHUKaX TakK, 4TO peanu3alys MeToda A BbI30Ba OydeT BHIOMpPAThCS BO BpeMs
WCIIOJHEHUS, a HE BO BPEeMs KOMITWIISALIY. )

Jlnst perieHust Kakux npoOiemM HyxkHa move-cemantuka? (Hampumep, Takux: HeaddekTuBHbI swap
JBYX IPOMU3BOJIBHBIX 00BEKTOB, HEdPeKTUBHBIN push_back B BekTOp - C AeMOHCTpanuel Ha MpUMepe
KOJIa.)

KakoBo neiictBue omeparopa “3amaras’? (BblMuUCIUTh JEBBI OMEpaHI, CTPOTO TMOCJIE 3TOTO
BBIYKCIIMTH TIPABBIi OTIEPaH U BEPHYTH PE3yJIbTaT BHIYHUCICHHS IPABOTO OTIepaH/Ia. )

OcHOBHas 4acTh MPOXOAMT IO CICAYIONIMM MpaBuiiaM. Bel TaHeTe 6uner. bunet Oyner cojepxars JBa
BOIPOCA U3 HIDKEMPHUBENCHHOTO crcka “OcHOBHBIE Bompochl”’. Criucok pa3dout Ha nse yactu. OnuH
BOTIPOC B K&XKI0OM OwmiieTe OyJIeT U3 MEePBOM YacTH, OJMH BOIPOC - U3 BTOPOM YacTH.

Bo BpeMs MOArOTOBKM OTBETa Ha OWJIET MOXHO MOJIBb30BATHCS CBOMMH 3apaHee MOATOTOBICHHBIMU
PYKOIIMCHBIMHU 3alUCSIMU B Tipenenax omaHoro yimcta A4. Tlonp30BaThCs 3alMCAMH, CICIaHHBIMH Ha
4yeM-1100, KpOME OJHOTO 3apaHee BhIOPaHHOTO JUCcTa A4, Wi JII00OW MevaTHOH (a He PYKOIUCHOM)
uH(opMaruei, Wi HHTEpHET-pecypcaMu 3ampenieHo. Hapyiienue 3Toro npasuia npupaBHUBAETCS K
CIMCHIBAHHIO U BEJET K yAaJeHHUIO ¢ dk3ameHa. (CMBICH JaHHOTO Pa3peIICHUs B TOM, YTOOBI KA bl
MOT 3amucarh Ui ce0st Hanbosiee TPyIHbIC IS 3allOMUHAHUs aeTainn. He ciemyer BoCpHHUMATE 3TO
KaK MPU3BIB MOCTApaThCsl 3aKOHCIICKTUPOBATh MaTepUai BCEro Kypca Ha ofaHoMm jucte.) C MoMeHTa
HaJyaja OTBETa Ha OWJICT IOJIb30BaThCs BBIIICHA3BAHHBIM JIMCTOM 3ampeniaercsi (HO, pasymeercs,
MOYKHO TIOJIb30BAThLCS 3aMMCSIMH, CIICIAHHBIMUA Ha JPYroi Oymare BO BpeMs MOATOTOBKM OTBETa Ha
ouier).

B xome ocHoBHOI yacTH 3K3aMeHa CHHUCOK ‘“TeopMHHUMYM™ CIY>KUT OPHEHTHPOM Ha CIydai, eciu
peub uaet o6 ouenke ya(3) u Hmwxke. Ecau B 11000i1 MOMEHT 3K3aMeHa BBIACHUTCS, 4TO BBl He MoxkeTe
OTBETHUTH XOTs1 ObI HA HECKOJILKO BOIIPOCOB M3 cliucka “TeopMHHHUMYM”, TO, BeposiTHee Bcero, Bameit
OLICHKOH 3a 3K3aMeH Oynet Heyn(2).

Eciu BbI mpeTeHyeTe Ha OLEHKY BbIlIe 0TI(8), TO, CKOpee BCero, BaM OyAyT 3aJaHbl JOTIOIHUTEIIbHBIE
BOIIPOCHI B paMKax OOIIel MporpaMmsl Kypca, MPUBEACHHON BBINIE (a2 HE TOJBKO B paMKax CITHCKOB
“OcHoBHBIE BOoNpoch” U “TeopMUHUMYM”), 32 UCKIFOYEHHEM TOTO, YTO BBIJIEIIEHO KPacHBIM I[BeTOM. B
mr000M cilyyae, MpenojaBaresb, €CIM COYTET HY)KHBIM, MOXKET JONOJHHUTEIbHO K OuieTy 3aaaBaTb
BONPOCHI U3 JIFOOOTO U3 TPEX CHHUCKOB B JIIOOOM KOJIMYECTBE IO CBOEMY YCMOTPEHHUIO.



