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» YTUAUTDI

» YnpaBaeHue namaTbto
» Numeric limits

» ObpaboTKa oWnbOK

» PaboTta co cTpokamm
» KoHTelHepbl

» ANropuUTMbl
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» VTepaTopsbl

» BBoa/BbiBOA,

» Jlokanusauyuma

» PerynapHse BblpaxKeHUA
» ATOMapHble ornepaynmn
» [ToTOKMU

» CoBmectumocTb c C



<cstdlib> -- 3amena stdlib.h

<csignal> -- 3ameHa signal.h
<csetjmp> -- 3ameHa setjmp.h
<cstdarg> -- 3ameHa stdarg.h

<typeinfo> -- UHpopmaumsa o TMNax Bo BpemMs
BbINO/IHEHUS

<typeindex> -- std::type_index

<type_traits> -- UHpopmauma o TMNax BO Bpems
KOMNUAALUN
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<bitset> -- std::bitset

<functional> -- ®yHKTOpPBLI

<utility> -- YtuauTtol

<ctime> -- 3ameHa time.h

<chrono> -- PaboTta c BpemeHem

<cstddef> -- 3ameHa stddef.h
<initializer_list> -- Cnncku numnumnanmnsaumm

<tuple> -- std::tuple



=~ typeinfo

Tunbl

» typeinfo -- Tun pesynbrata onepartopa typeid
» bad_typeid -- nckntouenme 6pocaetca, ecnm aprymeHT typeid asnaetca NULL

» bad_cast -- ucknoueHmne bpocaetcs, ecnm aprymeHT dynamic_cast ccbiika M NpuBeAeHUE HEBO3MOMXKHO
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== std::typeinfo

class type_info {

public:
virtual ~type_info();
bool operator==(const type_info& rhs) const noexcept;
bool operator!=(const type_info& rhs) const noexcept;
bool before(const type_info& rhs) const noexcept;
size_t hash_code() const noexcept;
const char* name() const noexcept;
type_info(const type_info& rhs) = delete;

type_info& operator=(const type_info& rhs) = delete;
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=% typeindex

Tunbl

» typeindex -- o6epTKa ana std::type_info, KoTopyto MOXXHO MCNONb30BaTb B aCCOLMATUBHbIX KOHTEMHEPAX
» std::hash<std::typeindex> -- cneunanmsaumsa std::hash

» bad_cast -- uckntouenme bpocaetca, ecam aprymeHT dynamic_cast ccbisika U npuBeaeHUe HEBO3MOKHO
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=~ std::typeindex

fay

© 0 ~N o a O W N
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class type_index {
public:

type_

bool
bool
bool
bool
bool
bool

index (const type_info& rhs) noexcept;
operator==(const type_index& rhs) const noexcept;
operator!=(const type_index& rhs) const noexcept;
operator< (const type_index& rhs) const noexcept;
operator<= (const type_index& rhs) const noexcept;
operator> (const type_index& rhs) const noexcept;
operator>= (const type_index& rhs) const noexcept;

size_t hash_code() const;
const char* name() const;
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=~ type_traits

BcnomoraTtenbHble TUMbl

» integral_constant -- koHcTaHTa
BPEMEHM KOMMUNALNM
3aJaHHOro TMNa

» true_type --
std::integral_constant<bool,
true>

» false_type --
std::integral _constant<bool,
false>

OCHOBHbIE KaTeropummn

» is_void -- [posepka Ha void

» is_null,ointer — —std :: nullptr;is_integral — —

» is_floating_point -- NpoBepKa Ha T1N ¢ N/1aBalOLLEN TOYKOM
» is_array -- [lpoBepKa Ha maccuB

» is_enum -- [1poBepKa Ha NepeyncaaemMbln TUM

» is_union -- NpoBepKa Ha 06beanHeHMEe

» is_class -- MpoBepKa Ha Knacc/cTpyKTypy

» is_function -- [poBepKa Ha PyHKLUIO

» is_pointer -- [lpoBepKa Ha yKasaTenb

» is_lvalue_reference -- [poBepka Ha lvalue

» is_rvalue_reference -- [lpoBepKa Ha rvalue

» is_member_object_pointer -- [[poBepKa Ha yKa3aTenb Ha none

» is_member_function_pointer -- [lpoBepKa Ha yKa3aTenb Ha MeToj,
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=% [ntegral_constant

template< class T, T v >
struct integral_constant;

template <bool B>
using bool_constant = integral_constant <bool, B>

000 «CMNELWATIbHBIV TEXHONTOTUYECKWIA LIEEHTP»




=~ type_traits

CocTaBHble KaTeropumun

» is_fundamental -- NpoBepka Ha GyHAAMEHTANbHbIN TU
» is_arithmetic -- NpoBepKa Ha YNCIEHHbIN TUN

» is_scalar -- MNpoBepKa Ha cKanap

» is_object -- [lpoBepKa Ha 0OBEKT

» is_compound -- [[poBepKa Ha COCTaBHOW TUN

» is_reference -- [IpoBepKa Ha CCbINKY

» is_member -- [lpoBepKa Ha yKa3aTesib Ha Y/ieH
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CsomncTBa TMNOB

>

>

is_const -- [[poBepKa Ha KOHCTAHTHOCTb
is_volatile -- [MpoBepka Ha volatile
is_trivial -- MpoBepKa Ha TpMBMANBHOCTb

is_trivially_copyable -- lNpoBepka Ha TpnBManbHoe
KOnMpoBaHue

is_standard_layout -- NMpoBepka Ha STDLayout
is_pod -- NpoBepka Ha POD

is_literal -- MpoBepka Ha literal

is_empty -- [lpoBepKa Ha OTCcyTCBUE NoNewn
is_polymorphic -- [poBepKa Ha noaMmopodusm
is_abstract -- [poBepKa Ha abCTPaKTHOCTb
is_signed -- NpoBepKa Ha 3HaK

is_unsigned -- [[poBepKa Ha 3HaK




=~ type_traits

CyLLecTBoOBaHME KOHCTPYKTOPA

» is_constructible
[lpoBepKa NpUCBOEHUA

» is_trivially_constructible

» is_assignable
» is_nothrow_constructible

» is_trivially_assignable
» is_default_constructible

» is_nothrow_assignable
» is_trivially_default_constructible

» is_copy_assignable
» is_nothrow_default_constructible

» is_trivially_copy_assignable
» is_copy_constructible

» is_nothrow_copy_assignable
» is_trivially_copy_constructible

» is_move_assignable
» is_nothrow_copy_constructible

» is_trivially_move_assignable
» is_move_constructible

» is_nothrow_move_assignable
» is_trivially_move_constructible

» is_nothrow_move_constructible
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=~ type_traits

OTHOWEeHMA TUNoB

MpoBepKa AecTpyKTopa » is_same -- [[poBepKa Ha paBeHCTBO

] ] » is_base -- [lposepka Hacneg0BaHMA
» is_destructible
» is_convertible -- MpoBepKa Ha BO3MOXKHOCTb

» is_trivially_destructible npeobpa3oBaHua

» is_nothrow_destructible

: N3meHeHue const/volatile
» has_virtual_destructor /

» remove_cv

CBoucTBa TMNa
> remove_const

» alignment of -- Tpebyemoe BbipaBHMUBaHUE ]
& - peby P » remove_volatile

» rank -- Y1ucno pasmepHocTeit maccusa

v

add_cv
» extent -- Paamep maccuBa no 3aiaHHOMY U3MEPEHUIO

v

add_const

v

add_volatile
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=~ type_traits

N3meHeHne CCbINoK

» remove_reference -- [Npeobpa3oBaHmne CCbI/IKM B TUM

» add_lvalue_reference -- Npeobpa3oBaHue TMNa K lvalue
CCbl/IKe

» add_rvalue_reference -- [peobpasoBaHue TMna K rvalue
CCbl/Ke

N3meHeHne yKasaTtenemn

» remove_pointer -- [lpeobpa3oBaHue yKasaTensa K Tuny

» add_pointer -- [[peobpa3oBaHme TMNa K yKasaTesto

N3meHeHne 3HaKa

» make_signed -- MpeobpasoBaHme K 3HAKOBOMY TUNY

» make_unsigned -- NpeobpasoBaHue K 6e33HaKoBOMY
™mny
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N3meHeHMe maccmBa

» remove_extent -- YaaneHne ogHoM pasmepHOCTH

» remove_all_extents -- YnaneHue Bcex pasmepHocTeM

I'Ipoqme U3IMEeHEHUA

» aligned_storage -- 3arnywka 3agaHHoOro Tmna
» aligned_union -- 3arnywkKa 3agaHHoro o6beanHeHus

» decay -- [peobpasoBaHMe TUNA Kak NpU Nnepeaaye B
GYHKLMIO NO 3HAYEHUIO

v

enable_if -- 3apaHHbIN TMN, ecnn bool aprymeHT true

» conditional -- BbI6Op THNa B 3aBMCcKMMOCTH OT bool

v

common_type -- TUN pe3ysibTata apuPMeTUYecKkoro
BblpakeHus

v

underlying_type -- Leno4YncneHHbIN TN NepeYnceHmns

» result_of -- Tun Bo3Bpallaemoro 3HayeHun




Tunbl

» std::bitset -- Habop 6butosbix pnaros

» std::hash<bitset> -- Cneunanusauma std::hash

PyHKUMMU

» operator&
» operator|
» operator
» operator<<

» operator>>

000 «CMNELWATIbHBIV TEXHONTOTUYECKWIA LIEEHTP»




=* std::bitset

template<std ::size_t N>
ol class bitset;

fay

» [o3BondAeT pabotaTb c Habopamm BUT KaK ¢ maccuBom bool

» Paamep PpuKcmpoBaH
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»* functional

Tunbl

» std::function -- 3aBopaumBaeT 11060 BbI3bIBAEMbIN OOBEKT

» std::mem_fn -- 3aBopaumnBaeT yKasaTtenb Ha MeToz, Knacca

» std::bad_function_call -- UckntoueHne 6pocaetca npum Bbizose nycToro std::function
» std::is_bind_expression -- [lpoBepkKa Ha bind BbiparkeHune

» std::is_bind_placeholeder -- MpoBepka Ha 3arnywky (_1, 2...)

» std::reference_wrapper -- O6epTka AnAa cCblNOK

» std::placeholders::_1,std::placeholders::_2...

PYHKUMMU

» std::bind -- HaszHauyeHMe 0a4HOro AN HECKONBKNX apryMeHTOB GYHKLMMN
» std::ref -- cospaHue std::reference_wrapper

» std::cref -- cospaHue std::reference_wrapper

Take ecTtb function ojects (and, or, ...)
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Tunbl

» std::pair -- Napa

» std::integer_sequence -- [loc/neao0BaTeIbHOCTb LIE/IbIX BEPEMEHM KOMMUNALUM

PyHKUNN

» std::swap -- ObmeH ABYyX CCbIZIOK 3HAYEHUAMMU

» std::exchange -- ObHoBNEeHME 3aHYEHMS N NOJIyYEHNE CTAPOro

» std::forward -- Mepegaya aprymeHTa cheayowen GpyHKLUUM

» std::move -- NonyyeHune rvalue ccbinku

» std::move_if_noexcept -- Nony4yeHue rvalue ccbinikn, ecnm aTo He BbI3OBET UCKAOYEHMN. MHade lvalue
» std::declval -- MonyyeHus lvalue TMnNa, He MmetoLLLErO KOHCTPYKTOPA NO YMONYAHUIO

» std::make_pair -- Co3gaHune napol

» std::make_get -- NonyyeHune anemeHTa napsbi
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Tunbl

» std::tuple
» std::tuple_size -- [onyyeHune Konmnyectsa anemeHToB std::tuple

» std::tuple_element -- NonyyeHune TMna anemeHTa std::tuple

KOHCTaHTDI

» std::ignore -- MNponyc anemeHTa ans std::tie

PYHKUMMU

» std::make_tuple -- Co3gaHue std::tuple

» std::tie -- PacnakosKa std::tuple

» std::forward_as_tuple -- NMepepnaya rvalue napameTpos KaK tuple
» std::tuple_cat -- O6beanHerue std::tuple

» std::get -- NonyyeHune anemeHTa std::tuple
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itializer_list

Tunbl

» std::initializer_list<T> -- Cnucok nHmnymanmsaumm c anemeHtamm tuna T

PyHKUMMU

» std::begin<std::initializer_list> -- cneunanumsauusa std::begin

» std::begin<std::initializer_list> -- cneunannsayms std::end
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Tunbl

» std::chrono::duration -- NpomeKyToKk BpemeHu

» std::chrono::system_clock -- CuctemHble yaceol

» std::chrono::steady_clock -- MoHOTOHHbIe Yachl

» std::chrono::high_resolution_clock -- MakcMmanbHO ToYHble Yacol
» std::chrono::time_point -- Bpems

» std::chrono::duration_values -- zero, min, max

PyHKUMMU

» std::chrono::time_point_cast -- [lpeobpaszoBaHne BpemeHM

» std::chrono::duration_cast -- [lpeobpa3oBaHne NnpomeKyTka BpeMeHU
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»* 3apaHue

YcoBepuweHcTBoBaTb format, gobasns popmart BbiBOAA %@, KOTOPbIN:
» Ecnm aprymenT - nullptr_t -- BeiBoguT nullptr
» Ecnm aprymeHT yKasaTtenb, u ero 3HadeHue paBHo 0 -- BbiBoguT nulltpr<ums_tuna>
» Ecnm aprymeHT yKasaTtenb, u ero 3HayeHune He paBHO O - BbIBOAMT ptr<uma_Tuna>(BblBOA 3HAYEHUA KaK Ana % @)
» ECnm aprymeHT maccmB M3BECTHOM Pa3MepPHOCTU -- BbIBOAUT 3/1IEMEHTbl MAacCMBa Yepes 3anAaTyio B []
» Ecnm aprymeHT morKeT b6bITb Npeobpa3oBaH K std::string -- BbIBOAUT pe3y/ibTaT TaKoro npeobpa3oBaHuUA

» Ecam HM ogHO npeo6pa3OBaHMe HEBO3MOXHO -- KNOAETCA UCK/THOYHEHUE
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»* CoBmecTtumocTtb c C

» <Cis0646> -- nycton ¢pamnn

» <ccomplex> -- Nogkntoyaet <complex>

» <ctgmath> -- Nogkntouyaetr <ccomplex> n <cmath>

» <cstdalign> -- cogepkuT KoHcTaHTy __ alignas_is_defined

» <cstdbool> -- cogepxunT KoHcTaHTy _ bool true_false are defined
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=% YnpaB/eHue NnamATblio

» <new> -- HU3KOoypOBHEBOE yNpaBaeHNe NaMATbIO
» <memory> -- BbICOKOypOBHEBOE yrnpaBaeHMe NamMaATbIo

» <scoped_allocator> -- MHOroypoBHeBbI MeHeaKep NamMsaTH

000 «CMNELWATIbHBIV TEXHONTOTUYECKWIA LIEEHTP»




PYHKUMMU

» operator new

» operator new(]

» operator delete

» operator delete[]

» std::new_handler get_new_handler() -- nonyuntb Tekywmin new handler nnbo nullptr

» std::new_handler set_new_handler( std::new_handler new_p ) -- yctaHoBTb new handler

Knaccobl

» std::bad_alloc

» std::bad_array_new_length
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YMHble yKa3zaTenu
» std::unique_ptr
» std::shared_ptr
» std::weak_ptr
Tunbl gna paboTbl C YMHbIMKW YKa3aTeNAMMU

» std::enable_shared_from_this

» std::bad_weak_ptr
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» std::
» std::
» std::
» std:
» std::
» std::

» std::

OyHKUMM ana paboTbl C YMHbIMM YKa3aTeNsMu

make_unique
make_shared

allocate_shared

:static_pointer_cast

dynamic_pointer_cast
const_pointer_cast

reinterpret_pointer_cast




Annokatopsl

» std::allocator

PYHKUMMU

» std::uninitialized_copy

» std::uninitialized_copy_n
» std::uninitialized_fill

» std::uninitialized_fill_n

» std::get_temporary_buffer

» std::return_temporary_buffer
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CbopLiunK mycopa

» void declare_reachable( void* p )

» template<class T> T* undeclare_reachable( T* p )

» void declare_no_pointers( char *p, std::size_tn)

» void undeclare_no_pointers( char *p, std::size_tn)

» std::get_pointer_safety -- strict, preferred, relaxed
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» <climits> -- 3ameHa limits.h

» <cfloat> -- 3ameHa float.h
» <cstdint> -- 3ameHa stdint.h
» <cinttypes> -- 3ameHa inttypes.h

» <limits> -- CBoncTBa apMPmeTUyecKnui TMnos
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=~ std::numeric_limits<T>

KOHCTaHTDI

» is_specialized -- poctynHa nm cneuyanbmsauma

» is_signed -- npoBepkKa Ha 3HaK

» is_integer -- npoBepKa Ha LLEeN0UYNCAEHHbIN TUN

» is_exact -- npoBepKa Ha TOYHbIN TMN

» has_infinity -- ectb 6eckoHeYHOCTb

» has_quiet_NaN -- ectb NaN

» has_signaling_NaN -- ectb signalling NaN

» has_denorm -- ectb AeHOpMann3oBaHHOE NpeacTaBieHne
» is_modulo -- apudmeTnka no moaynto

» digits -- KonnuyecTBo pa3pago. B radix cncteme

» digits10 -- KonnyecTBo pPa3pALOB B AECATUYHOM CUCTEME
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=~ std::numeric_limits<T>

DYyHKUMU

» min -- MMHMMaIbHOE HOPMaIM30BaHHOE 3HAYeHUeE
> Max -- MaKCMMa/ibHOe 3Ha4yeHune

» lowest -- MakcMmanbHOe 3HayeHune

» epsilon

» infinity

» round_error -- MaKcMMa/ibHaA oWwKnbKa OKpYreHuns
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»* 06paboTka owmnboK

» <exception> -- 06paboTKa NCKNOYEH UM

» <stdexcept> -- cTaHA4apPTHbIE TUMbI UCKAHOYEHUM
» <cassert> -- 3ameHa assert.h

» <system_error> -- std::error_code

» <Cerrno> -- 3aMeHa errno.h
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»* exception

Tunbl

» std::exception -- 6a30BbI TUN ANA UCKIHOYEHUN

» std::nested_exception -- TN An5 3axBaTa BNOXKEHHOIO UCK/IOYEHUA

PYHKUMMU

» std::throw_with_nested
» std::current_exception -- nosyyeHne yKasaTena Ha TEKYLLEE UCKAOYEHUE
» bool uncaught_exception() -- nposepka HaANUMA UCKNOYEHUI

» int uncaught_exceptions() -- npoBepka HaANUYMA UCKNOYEHUI
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=~ stdexcept

CTaHgapTHble UCKNOYEHNA

» std::logic_error -- HapyweHue nHBapuaHTa

» std::invalid_argument -- HeBepHbIN aprymeHT

» std::domain_error -- Bbi30B PpyHKLUMN BHE 06/1aCTK ONpeaeneHms
» std::length_error -- npeBbileHne gonyctMmomn anuvHbl

» std::out_of_range -- Bbixog, 3a rpaHuLbl

» std::runtime_error -- olwwnbka BpemeHn BbINONHEHUA

» std::range_error -- olunbkKa AnanasoHa

» std::overflow_error -- yncneHHoe nepenonHeHune

» std::underflow_error -- yucneHHoe nepenonHeHme (CAULWKOM MafeHbKoe 3HayeHue)
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=% system_error

Tunbl

» std::error_category

» std::generic_category

» std::system_category

» std::error_condition -- nepeHocMMbIl KoA, OLLNOKM

» std::errc -- enum M3 KOHCTAHT <cerrno>

» std::error_code -- nnatpopmo-3aBMCHUMbIN KOA, OIMOKHK

» std::system_error -- uckntoueHue

PyHKUMMU

» std::make_error_code

» std::make_error_condition
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=~ PaboTta co cTpoKamu

dannobl

» <cctype> -- 3ameHa ctype.h

» <cwctype> -- 3ameHa wctype.h
» <cstring> -- 3ameHa string.h

» <cwchar> -- 3ameHa wchar.h

» <cuchar> -- pabota c toHUKOAOM

» <string> -- cTpoKu
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Tunbl

» std::string

» std::wstring -- cTpoka 13 wchar_t

» std::ulb6string -- ctpoka n3 charl6_t
» std::u32string -- ctpoka n3 char32_t

» std::hash<> -- cneymanumsaumnm gna ctpok

PyHKUMMU

» std::getline -- uteHune cTpokM U3 istream
» std::to_string -- npeobpa3oBaHme Ymcna B CTPOKY

» stoi, stol, stoll, stoul, stoull, stof, stod, stold -- npeo6paszoBaHune cTpoKku B Uncno
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std::string

LocTtyn
» at
» operator(]
» front
» back
» data

» C_str

NTepaTopbl

» begin, end
» cbegin, cend
» rbegin, rend

» crbegin, crend
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std::string

Pasmep

» empty -- npoBepKa Ha NyCcToTy

» size, length -- gnnHa cTpoku

» Max_size -- MaKCMMa/IbHO BO3MOXKHaA A/IMHA CTPOKMU
> reserve -- 3ape3epBUpPOBaTb MECTO

» capacity -- KonmM4yecTBo 3ape3epPBUPOBAHHONO MecCTa

» shrink_to_fit -- ocB060ANTb NULLHIOK NaMATb

[MounckK

» find, rfind -- nonck cumBona nam ctpokn
» find_first_of, find_last_of -- nonck cumeona ns Habopa

» find_first_not_of, find_last_not_of -- nonck cumsona He 13 Habopa

000 «CMNELWATIbHBIV TEXHONTOTUYECKWIA LIEEHTP»




=~ std::string

Onepayun

» clear -- ounctka

» insert -- BCTaBKa

> erase -- yaaneHue pparmeHTa

» push_back -- 3anucb B KoHel,

» append -- 3anucb B KOHeL, KOHCTaHTbI

» pop_back -- ynaneHue nochegHero cumsona » NPOS -- cneuanbHoe 3HaYeHne nosunumm (-1)
» compare -- CpaBHEHMe CTPOK

» replace -- 3ameHa pparmeHTa

» substr -- noacTpoka

> COpY -- NOACTPOKA

> resize -- N3AMeHUTb pa3mep
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»* 3apaHue

Knacc lazy_string, peanusytowmii copy-on-write
» KoHcTpympyeTca ot std::string, npusoaunTca K std::string
» NmeerT size, length, at, operator[] aHanormnyHo std::string
» MimeeT onepaTopbl BBOAA M BbIBOAA B NOTOK (<< >>)

» MimeeT substr, npuuyem npun B3aTUM NOACTPOKN KONUMPOBAHMSA HE NPOUCXOAUT
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=* KoHTeunHepbl

<array> -- MaccuB GMKCUPOBAHHOIO pasmepa

<vector> -- MeKkTop

<dequeue> -- aekK

<list> -- 4BYCBA3HbIN CNNCOK

<forward_list> -- ogHOCBA3HbIN CNUCOK

<set> -- MHOXeCTBO Ha OCHOBE AepeBa

<map> -- c/IoBapb Ha OCHOBE AepeBa

<unordered_map> -- choBapb Ha OCHOBE X3LW=Tabaunubl
<unordered_set> -- MHO»XeCTBO Ha OCHOBe X3LW-Tabaunubl
<stack> -- cTek

<queue> -- ouepeb
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% <array>
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=% <vector>
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»* <dequeue>
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»* <forward_list>
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»* <unordered set>
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=% <unordered_map>
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=% ANroputTmbl
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==~ WtepaTtopbl
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=* Bsoa/BblBOA,
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=* JIoKannsauuA
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—»* PerynapHse BblpaXKeHuA
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=* JIoKannsauuA
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—»* ATOMapHble onepayuu
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