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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PIIJ{

I1. PaGouas nporpaMma nepecMOTpeHa Ha 3acelaHuu Kadeapbl:

[IpoTokom oT «  » 202 1. Neo

3aBenyrommii kKageapoit

(moxmuck) (1.0. Gamunmst)

II1. PaGouas nmporpaMma nepecMOTpeHa Ha 3aceJaHHU Kadeapbl:

IIpoTokom OT «_ » 202 1. Ne

3aBenyromuii kadeapoit

(moamucsk) (N.0. ®amumms)

IV. PaGouast nporpaMmMa nepecMoTpeHa Ha 3acelaHUM Kadeapsbl:

IIpoToKOI OT «_ » 202 1. Ne

3aBenyromnuii kageapoit

(ommrck) (N.0. ®damumms)



1. Tlenu v 3ama4M OCBOCHUS TUCITATUIMHBI:

Llens:

N3ydenne 0a30BbIX OCHOB s3bIKa MporpamMmupoBanus C++ u npuoOpeTeHue
HaBBIKOM 00bEKTHO-OPUEHTHUPOBAHHOT'O IPOrPaMMHUPOBAHUS.

3amaun:

YKa3aHHbIX TEXHOJOTHUH.
HpO(i)CCCI/IOHaJII)Hble KOMIICTCHIIMHN BBIITYCKHHUKOB U HHIUKATOPBI UX

O3HAKOMHUTDH CTYACHTOB C A3BIKOM IIPOIrpaMMHUPOBAHUA C++;

Hay4YUTh OCHOBaM OOBEKTHO-OPUEHTHUPOBAHHOIO ITPOrPaMMHUPOBAHMUS;

AaThb HABBIKM pPCaJIM3allMU CJIOKHBIX aJI'OPUTMOB C HCIIOJIB30BAHUCM

JOCTHKCHUSA.
3agaua O0BeKTBI Koa u HaumMeHoBaHune Koa n HauMeHoBaHue Ocnoanue (I1C,
npogeccHOHANbHON | MU 00J1acTh npodgeccuoHaNbHOMI HHIMKATOpa AHAJIU3 MHBIX
AesITeJbHOCTH 3HAHUSA KOMIeTeHIIUH AOCTHKEHUS TpeboBaHuUi,
npodeccuoHaAILHOM NnpeAbABIAeMbIX
KOMIIeTeHIIUH K BBIIIYCKHMKAM)

Tun 3amau npoeccHOHATIBHOM AESTEIBHOCTH: MPOH

3BOJACTBEHHO-TEXHOJOTHYeCKUIl

[1K-6

CIIOCOOHOCTB
OCYLIECTBIISITh
LieJIeHaIIpaBJICHHbIN
MOUCK MH(OPMAIIHHU O
HOBEHIINX HAYYHBIX U
TEXHOJIOTHYECKUX
JOCTH)KEHHAX B
HHPOPMALNOHHO-
TENEKOMMYHHKAIHOHHON
cetu "UuTepuet" (nanee
— cetb "MHTepHeT") U B
JPYTUX UCTOYHHKAX

I1K-6.1 3naet
uH(DOpMaLHIO O
HOBEHIINX HAyIHBIX U
TEXHOJIOTHUECKUX
JOCTIDKEHHSX.

IIK-6.2 Ymeer
OCYILECTBIIATh
LieJICHApaBICHHBIN
TIOUCK HH(OPMAIIHHN O
HOBEWIINX HAyYHBIX U
TEXHOJIOTHYECKUX
JOCTIDKEHISIX B
UH(OPMALIMOHHO-
TEJIEKOMMYHUKAIIUOHHON
cetu "MuTepHeT" U B
JPYTUX UCTOYHHUKAX.
T1K-6.3 Bnaneer
HaBBIKAMU
LIEJICHAPaBIEHHOI O
roncka nHdopmanuu o
HOBEWIINX HAyYHBIX U
TEXHOJIOTHUECKUX
JOCTIDKEHISIX B
UH(OPMALIMOHHO-
TEJIEKOMMYHUKAIIUOHHON
cetu "MHTepHeT" U B
JPYTUX UCTOYHHUKAX.

Tun 3.

anad mpodeccro

HaJIbLHOU JCATCIIBHOCTHU . OpFaHPI?;aHPIOHHO-yl'lpaBIIeH‘-IeCKI/II\/’I

TIK-7

CIIOCOOHOCTE COCTaBIATH
U KOHTPOJIUPOBATH ILJIaH
BBIMOJTHSIEMOM paboThl,
[UIAHUPOBAThH
HEOOXOUMEIE IS
BBIMOJTHEHHSI PAOOTHI
peCypChl, OLIEHUBATH
pe3yIbTaThI
COOCTBEHHOW PabOTHI

TIK-7.1 3HaeT OCHOBEI
COCTaBJICHUS IIJIAHOB
paboTsI ¢ yyeToM
pecypcos.

IIK-7.2 YMmeeT
COCTaBJISTh U
KOHTPOJHUPOBATH ILIAH
BBITIONTHSIEMOM PabOTHI.
TIK-7.3 Brnaneer
CIIOCOOHOCTBIO




COCTaBJISITh U
KOHTPOJIUPOBATH IUIAH
BEITIOTHAEMOHN paboTHI,
IUIAaHUPOBATh
HEOOXOANMBIE IS
BEITIOTHEHUSI PaOOTHI
pecypchl, OLICHUBATb
pe3yibTaThl
cOOCTBEHHOH pabOTHI.

Jlnst  hopMHpOBaHUS BBIIICYKA3aHHBIX KOMIIETECHIIM B paMKaX JUCIUTLIMHBI
«OOBEKTHO-OPUEHTUPOBAHHOE IPOTrPaMMHMPOBAHUE» MPUMEHSIOTCSA CIETYIONINe
METO/Ibl aKTUBHOTO/ HHTEPAKTUBHOTO OOYICHHUS:

e paboTa B MaJIbIX IPYIAx (AaeT BCEM CTYACHTAM BO3MOXHOCTh Y4aCTBOBAThH

B pa0oTe, MPaKTUKOBATh HABBIKH COTPYIHUYECTBA, MEXIMYHOCTHOTO OOIICHNUS).

® MUHU-JICKIMU C aKTyaJIM3alMel U3y4acMOro COJIEep KaHMs.
|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Tema 1. OCHOBBI yIIpaBJICHUS TAMSTHIO.

Tema 2. [Tonmumopdusm. Friend. Const-correctness [IpocTpancTsa numeH.

Tema 3. YopasieHue naMsaTe0. AJITIOKATOPbI. Y MHBIE YKA3aTEIH.

Tema 4. Crannaptaas 6ubnuoreka. STL. Functional. Exceptions.

Tema 5. IllaGnonsl kiaccoB u  ¢yHkiud. Cnenuanuzamnus 1madyoHa.
Nucranuuposanue madiaona. SFINAE. Variadic templates.

Tema 6. Rvalue, Ivalue. Move-cemantuka. IIpaBuiia BbIBEICHHS THIIOB B
mrabyionax, auto, decltype(auto).

Tema 7. Exception-safety. RAII. Basic, strong, nothrow guarantees.

Tema 8. OOP. Liskov substitution. Scott's solution. NVI.

Tema 9. Exception-safety-2. Uncaught exception/exceptions. ScopeGuard idiom.
SCOPE_EXIT, SCOPE_FAIL, SCOPE_SUCCESS.

Tema 10. Undefined behavior.

Tema 11. MHOrOnoTOYHOCTb.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA
U CAMOCTOSATEJIBHOM PABOThBI

Pa3znen 1.

JlaGopaTopHuasi pabora 1. Heob6xomaumo peann3oBaTh KJIACC
PrimeNumberGenerator — reHepaTop MpOCTHIX YMCeNl. Y Kiacca TOKEH OBITh
KOHCTPYKTOp, mnpuHuMarommii (int start), u ¢dyakous int GetNextPrime(),
BO3BpaIaromas Oirkaiiiee cripaBa oT start-a mpocTtoe uncio (Bkirodas start). B
KOHCTPYKTOpE KOMMMPOBAHUS TPEOYyeTCsl CKOMUPOBATh TOJBKO 3HAUCHHUE value, mpu
sToM modulo 3aaeTcst paBHBIM HYJIIO.

Oyukiuss  GetNextPrime nomkHa UM3MEHSTh COCTOSIHME OObEKTa — MpuU

IOBTOPHOM €€ BbI30OBC HY’KHO BO3BpalllaTh YK€ CJICAYIOIMICC ITPOCTOC YHCIIO.




JlaGopaTtopnas pabGora 2. Bam HeoOxomumMo Hamucath .cpp aitn ¢
peanuzauuenr xenepa num.h. B koHcTpykTope Num HEOOXOIMMO COXpPaHSThH
3HaueHue value mo moxaymto modulo! Ilo ymomyanuto modulo paBHO HyIHO, B
TakoM ciiydae value coxpansercs 0e3 B3ATUsI 10 MOYIIO.

JlaGoparopnass padora 3. PeammsoBath kiacc Date co craexyrommmu
metogamu: Koncrpykrop Date(int year, int month, int day). Meroz bool IsLeap()
const, BO3Bpalaloluii true B Ciiy4ae, €Ciu ToJi SBJIsSIeTCS BUCOKOCHBIM U false B
npotuBHOM ciydae. Merton std::string ToString() const, Bo3BpamawmMuni
CTpOKOBOE TIpeiacTaBieHne nathl B ¢opmare dd.mm.yyyy. Merong Date
DaysLater(int days) const, BO3BpaliaroIuii 1aty, KOTopas HAaCTyIHT CIycTs days
nHelr ot Tekymieil. Merop int DaysLeft(const Date& date) const, Bo3Bparmaromiwii
pPa3HUILy MEXAY YKa3aHHOW U TEKYIIEeH AaToi (B THSIX).

JlabGopaTopuas padora 4. HeobxoqumMo pean3oBath Set — Kjacc, B KOTOPOM
peaan30BaHbl OCHOBHBIE OIEpaIuy HajJl MHOKECTBAMM:

Set Union(const Set&) const,

Set Intersection(const Set&) const,

Set Difference(const Set&) const,

Set SymmetricDifference(const Set&) const.

Tarxoke He0OX0IUMO peau30BaTh KOHCTPYKTOp Set(const std::vector&) u pyHkiuu
N00aBJICHUS, yIAJICHUS M IMPOBEPKH HAIMYMs 3JIEMEHTa BO MHOXecTBe: Void
Add(int64 _t), void Remove(int64 t), bool Contains(int64 _t) const.

s mocTyma KO BceM 3JeMEHTaM MHOXECTBa peanu3oBaTh (GyHKIuIo std::vector
Data() const. Ilpeamonaraercsi, 4ro Kiacc OyIeT HCIOJB30BaH MJIs XPaHCHHS
HeNbIX uucen Tuna intb4 t. Jlns XpaHeHUs 3JIEMEHTOB CIEAyeT HCIOJIb30BaTh
std::vector ¢ COOTBETCTBYIOIIMM HapaMeTpOM I1adJIoHa.

JlaGopaTopnasi paGora S. Bam HeoOxoaumo Hamucath .cpp aitn ¢
peanuzanuent xenepa num.h.

JlabopaTtopuasi pabora 6. TpeGyercs peanuzoBarh kiacc BufferedReader co
CIIeAYIOIIMM HHTepdericom:
class BufferedReader {
public:

explicit BufferedReader(PackageStream* stream);
int32_t Read(char* output_buffer, int32_t buffer_len);
h
B xkonctpyktop BufferedReader mnepenmaercs ykazarenb Ha OOBEKT Kiacca
PackageStream (cM. onucanue HUXE), C TOMOIIBIO KOTOPOTO OYAYT CUUTHIBATHCS
nakeTbl HekoTopou uHbl. Meton int32 t Read(char* output buffer, int32 t
buffer len) 3amuceiBaeT mo ykazaremto output buffer maker anunbl He Ooiee
buffer len u Bo3Bpaimlaer peanbHbIl pa3Mep 3alMMCAHHOTIO MakKeTa (3TO YHUCIO
MOKET OBITh MEHBIIIE, YEM 3aJlaHHAas JIJIMHA, €CJIM CTPOKAa 3aKOHUYMJIACH PaHbBIIIE).
Wnrepdeiic kmacca PackageStream:
class PackageStream {
public:
PackageStream(std::string source, int32_t package_len);
int32_t PackageLen() const;



int32_t ReadPackage(char* output_package);
h
B kouctpykTop PackageStream mnepemaercs crTpoka source, U3 KOTOpOH
BIIOCJICICTBUM TOOAWTOBO OYyIyT CUMTHIBATHCS MaKeThl JJIMHBI package len wu,
coOcTBeHHO, JiauHa TakeToB package len. Meron int32 t Packagelen()
BO3BpallaeT IuMHYy maketa (package len), KOTOpbBI CUMTHIBAET METOJ
ReadPackage. Meton int32 t ReadPackage(char* output package) 3amuchIBaeT 1o
ykazarento output package maker jqmHbl He Oonee package len u Bo3Bparaer
peasibHBIN pa3Mep 3alMCaHHOTO TTaKeTa.
Pasznea 2.

JlaGopaTopnas padora 1. Konctpykrop kinacca PageAllocator mpunumaer
pa3smep Omoka B Oaiitax. @ynkmus Allocate Beigenser 670Kk pa3mepa, 3aJaHHOTO B
KOHCTPYKTOpE. [JaHHBIN KJIaCC pealn30BbIBATh HE HYXKHO.

class PageAllocator {
public:
explicit PageAllocator(std::uint64_t page_size);
void* Allocate();
h

Heobxonumo peanuzoBath kinacc FixedAllocator, y KOTOpOro MOJKHBI OBITh:
KoHcTpykTop mpuHuUMaromuii page size — paszmMep 0Jioka B 3iieMeHTax tuna Tp.
Oynkuus  Allocate Bo3Bpamjaromiasi ykaszaTeidb Ha CIEAYIONIYIO CBOOOJHYIO
namatb. Eciu cBoOoaHoi mamstu Her (QyHkuus Allocate momywaer ee uepes
o0bekT page allocator . @ynkuus Deallocate qo6asnstomas ykazaTeiab 00OpaTHO B
nys1 cBoOoaHou namsti. OyHkius InnerAllocator Bo3Bpaliatonias HEU3MEHSIEMYIO
cChUIKY Ha 00beKT page allocator

template<typename Tp>
class FixedAllocator {
PageAllocator page allocator_;
public:
explicit FixedAllocator(std::uint64 _t page_size);
Tp* Allocate();
void Deallocate(Tp* p);
const PageAllocator& InnerAllocator() const noexcept;
b

Takum o00pa3oM BBl JODKHBI BBIACISITH MHUHHUMAJIbHO BO3MOXKHOE KOJI-BO
0J10k0B mamsTu (KoJi-Bo BhIBO30B Allocate y oObekTa page allocator ). Beinensatsb
NaMsTh MOYKHO TOJIBKO C TIOMOIIBIO TAHHOTO 00BEKTa.

JlaGopaTopHnasi padora 2. Bam HeoOxoquMo peain3oBath kiacc SmartPointer,
uHTepdeiic kotoporo HaxoauTcs B ¢aine SmartPointer.hpp, a Taxxe peannzoBaTh
BcrioMmorarenbHblii  kimacc  Core.  Orpanumdenwe:. Ilpm peanusanmum — Kiacca
SmartPointer Heb3s 100ABISITH HOBBIE TIOJIA.

JlabopaTtopnasi padora 3. Peammsyiite nattepn npoektupoBanus "dabpuka".
dabprka MOXKET CO3/1aBaTh MIPOU3BOJIBHBIX MOTOMKOB 0a30BOro kiacca. B Hamem
ciydae 6a30BbIM KiaccoMm Oyzer Object, a cama (abpuka — kiaccom Factory.
Omnpenenenue kinacca Object JOKHO OBITh B TOYHOCTH TAKHUM:



class Object {
public:
virtual std::string ToString() const = 0;
virtual ~Object() {}

I3

Meton ToString sBisieTcss aOCTpakTHBIM. DTO O3HAYaeT, YTO BCE MOTOMKH
Object 00sA3aHBI IEPErPy3UTh 3TOT METO/I.

Bama abpuka moymkHa ymMeTh TOHUMATh, TOTOMKA KaKOTO THUIA OT HE€ XOTAT
MOJIYYUTh B JTAHHBI MOMEHT. DTO O3HAYaeT, 4TO y KaXKJOT0 MOTOMKA JOJIKEH
ObITh HEKOTOpPHIM wuaeHTUUKaTOp. B 3TOM 3amanum OyaeM HCHIOIB30BATh
CTPOKOBBIC UACHTU(DUKATOPHI.

dabpuka momnepxkmBaeT Bcero jase omeparmu. Omna w3 Hux: Object*
Create(const std::string& class_id) — atot meton kiacca Factory mosrydaer Ha
BXOJl WACHTHU(PUKATOP KJacca, CO3/AeT IK3EMIUISIp 3TOr0 Kjacca M BO3BpaIaeT
yKazaTellb Ha co3laHHbld 3K3eMmIunsip. Cpasy mocie KOHCTpYHMpPOBAaHHs Balla
dabpuka M0DKHA YMETh CO3/1aBaTh MOTOMKOB C ujeHTU(ukaTtopamu "apple!",
"list" u "yet another identifier". B aTom 3aganuu Bce motoMku Object pu BBI30BE
ToString gomKHBI BO3BpaIiaTh cBou uaeHTUGUKaTopsl. Hanmpumep, xoa

Factory factory;

Object™ apple_instance_ptr = factory.Create("apple!");

cout << apple_instance_ptr->ToString() << endl;

JIOJDKEH nevataTh "apple!".

YroOel HE OBUIO CKy4yHO, Bama (aOpuka AOJKHA IMOAJAECPKUBATH CO3JAAHHE
mo0bIX OoTOMKOB Object. /{151 3TOro0 cymecTByeT oneparusi perucTpanuu:

void Register(const std::string& class_id, Object*(*instance_creator)()) — aror
METOJ CBA3bIBaeT uAeHTU(UKATOp Kiacca class id ¢ mopoxnaromeid (pyHKUuuen

instance_creator. Ilapamerp instance creator — 3TO yKkaszaTeib Ha (QYHKIIHIO,
KOTOpasi BO3BpallaeT yka3aTesb Ha Hacneaauka Object. [Ipumep ucnons30BaHus:
Factory factory;

factory.Register(""smth", new_smth);

Object* smth_instance_ptr = factory.Create(""'smth");

cout << smth_instance_ptr->ToString() << endl;

['me new_smth 310 dyHkums, oobsBieHHas kak Object™ new smth(); daiin c
pelieHreM JOJDKEH COJepKaTh TOJIbKO peanuzaiuio kiaccoB Factory u Object u
BCIIOMOI'aTCJIbHBIX KJIACCOB, €CJIHN H€O6XOJZ[I/IMBI.

JlaGoparopHasi padora 4. Bam 3a1aHbl K1acChl y3JI0B CHHTAaKCUYECKOTO JIepeBa
IIporpaMmal, H€06X0)II/IMBIG OJIA O CaHUs 0OBSIBIICHUSA KJj1acca, MCTOOOB KJjlacCa "
TOJIEH KJTacca.

class ClassDeclarationNode;

class VarDeclarationNode;

class MethodDeclarationNode;

class BaseNode;

class BaseVisitor {

public:
virtual void Visit(const BaseNode* node) = 0;



virtual void Visit(const ClassDeclarationNode* node) = 0;
virtual void Visit(const VarDeclarationNode* node) = 0;
virtual void Visit(const MethodDeclarationNode* node) = 0;
o
class BaseNode {
public:
virtual void Visit(BaseVisitor* visitor) const = 0;
}3
class ClassDeclarationNode: public BaseNode {
public:
const std::string& ClassName() const;
const std::vector<BaseNode*>& PublicFields() const;
const std::vector<BaseNode*>& ProtectedFields() const;
const std::vector<BaseNode*>& PrivateFields() const;
void Visit(BaseVisitor* visitor) const override {
visitor->Visit(this);
¥
o
class VarDeclarationNode: public BaseNode {
public:
const std::string& VarName() const;
const std::string& TypeName() const;
void Visit(BaseVisitor* visitor) const override {
visitor->Visit(this);
by
}
class MethodDeclarationNode: public BaseNode {
public:
const std::string& MethodName() const;
const std::string& ReturnTypeName() const;
const std::vector<BaseNode*>& Arguments() const;
void Visit(BaseVisitor* visitor) const override {
visitor->Visit(this);
by
o
Tpebyercs peanuzoBaTh kjacc FormatVisitor, KOTOpwlii OylneT MO3BOJATH
nojyyaTb OT(OpPMATUPOBAHHOE IMPEJCTABICHUE MPOTPaMMbl B BHUJE CTPOKH, B
COOTBETCTBHHM C cMHTaKcucoM sizbika C++ u Google Style Guide.
class FormatVisitor: public BaseVisitor {
public:
void Visit(const BaseNode* node) override {
node->Visit(this);
¥
void Visit(const ClassDeclarationNode* node) override;
void Visit(const VarDeclarationNode* node) override;



void Visit(const MethodDeclarationNode* node) override;
const std::vector<std::string>& GetFormattedCode() const;
b
JlabopaTtopuas padora 5. Heo6xonumo peanuzoBath kiiacc GameDatabase co
CIIeyroImuM uHTepdeiicom:
class GameDatabase
{
public:
GameDatabase() = default;
/// BcTaBnseT B 6a3y 0OOBEKT ¢ UMEHEM [name| u mo3uiuen [X, y]
/// ecnn 00BEKT ¢ TakuM 1d B 0a3e yke eCTh, 3aMEHSIET €T0 HOBBIM
void Insert(Objectld id, string name, size_t x, size ty)
/// ynansier aneMeHT 1o id
//] ecnm TakoroO IEMEHTA HET, HUYETO HE JeacT
void Remove(Objectld id);
/// Bo3BpaIaeT BEKTOp 0OBEKTOB ¢ UMEHEM [name]
Il coptrpoBka o yosiBanuto id
vector<GameObject> DataByName(string name) const;
/// BO3BpaImaeT BEKTOp 00BEKTOB, HAXOIAIINXCS B TTO3UIINH [X, V]
Il coptupoBka o yosiBanuto id
vector<GameObject> DataByPosition(size_t x, size ty) const;
/// BO3BpaIaeT BEKTOpP BCEX 0OBEKTOB U3 Oa3bl
/Il coptupoBka o yosBanuio id
vector<GameObject> Data() const;
b
Kon nist GameObject u Objectld ykazan Huxe.
using Objectld = unsigned long long int;
struct GameObject
{
Objectld id;
string name;
size tXx;
size ty;
h
PexoMeHyeTcss HMCMONBb30BaTh CTPYKTYphl JaHHbIX: std::unordered map,
std::map, std::set. OtaenbHass COPTHPOBKA HE MOTPEOyeTCsS €CIU KCIOJIb30BATh
KoMMapaTtop JJisl YINOPSAOYeHHBIX KOHTeiHepoB (std::set, std::map). I[Ipumep
OpraHU3alliH JJAHHBIX ¢ KOMITAPATOPOM:
bool operator>(const GameObject& a, const GameObject& b) {
return a.id > b.id;

¥

template<class Tp, template<class> class Compare>
class DereferenceCompare {
Compare<Tp> comp;



public:
bool operator()(const Tp* const a, const Tp* const b) const {
return comp(*a, *b);

}
1

/Il 6wIcTpHIA nocTym 1o id
std::map<Objectld, GameObiject, std::greater<Objectld>>

/Il GBICTPBIIA OCTYI IO TIO3UIIUU
std::map<std::pair<size t, size_t>, std::set<GameObject*,
DereferenceCompare<GameObject, std::greater>>>

/] GBICTPBI JOCTYIT IO UMCHH

std::unordered_map<string, std::set<GameODbject*,
DereferenceCompare<GameObject, std::greater>>>
Pa3pea 3.

Jlabopatopnass paGora 1. Bam HeoOxomumMo HamucaTh  (YHKIIHMIO
initialize_vector(value, diml, dim2, ...), npMHUMAIOIIYIO 3HAYCHUE M PA3MEPHOCTH,
M BO3BpAIAIONIYI0 BEKTOP 3aJaHHBIX PAa3MEPHOCTEH, 3alOJHEHHBIA JITUM
3HaueHueM. [IpuMep ucnonb30BaHus TaKON (DYHKIIUH MOXKET OBITh CJICIYIOIINM:

vector<vector<vector<int>>> v = initialize_vector(-1, 100, 50, 30)

s peanuzanuu TpedyeTcs UCoib30BaTh variadic templates.

JlaGopaTopnas paGora 2. Hammcare ¢ynkmuro: Iterator  Find<T,
Iterator>(const T& value, Iterator first, Iterator last), koTopast npuHEMaeT dyIeMeHT
U UTEpaTOpbl Ha OTCOPTUPOBAHHYIO KOJUIEKIHMIO M BO3BpAla€T HUTEPATOpP Ha
TpeOyeMbIii 3JIeMEHT (B Clydyae OTCYTCTBUSI TaKOTO AJeMEeHTa, (DYHKIUS JTOJDKHA
BepHYTh last). B 3aBucumocTn OT Tuma urepatopa, JaHHAs (PYHKIUS TOJDKHA
WCIIOJIb30BaTh OWHAPHBIM WM JIMHEWHbIA moucK (bUHApHBIM TOWCK, eciu
uteparop sBisiercss Random Access).

Jlabopatopnass  padora 3. Heobxomumo  peamu3oBarh  (YHKIIMIO
MergeAssociative, KoTopas TNpUHHMAaeT 2 AacCOIMATHBHBIX KOHTEHHEpa U
n00aBJsieT CONEPKUMOE BTOpPOTo K mepBomMy. Boszepamaer false ecnu oneparuto
MO>KHO BBITIOJIHUTH (CM. J1aJiee), MHau€e BO3BpallaeT true

template<class C1, class C2>
bool MergeAssociative(C1* c1, const C2& c2)

C KoHTelHEepaMH, UMEKIIUMHUCSI B CTaHAapTHOW Oubaunoreke C++ MOXHO
03HAKOMUTHCS 371eCh. Onepalio MOXXHO BBITIOJIHUTh €CJIU BEPHBI 3 YCIOBUS:

1) O6a Thna sSBISIOTCS aCCOIMATUBHBIMUA KOHTEHHEpaMU

2) X TuIbI 27IeMEHTOB COBIAJIAIOT, HE yUuThiBas cv qualifiers

3) IlepBblii KOHTEWHEp SBISICTCS MYJBTHKOHTEHHEpPOM WM 00a WMHU HE
SIBJISTFOTCS



MynpTUKOHTEHEpaMH B JaHHOM Clly4ae Ha3BaHbl clenyrommue: multiset,
unordered_multiset, multimap, unordered_multimap. Ilpumepsl map THIIOB, s
KOTOPLBIX OIICpAalINIO BBIIIOJHUTH MOKHO!

multiset<int> + set<int>

map<int, int> + unordered_map<int, int>

multimap<int, const int> + unordered_map<int, volatile int>
I[JISI KOTOPBIX HEJIb34.

set<int> + multiset<int>

set<int> + set<double>

int + double

Jlabopatopnass paGora 4. Peanu3oBaTh IIAOJOHHBIA KJIAaCC BH3UTOpPA CO
CIIEYIOIUM HHTEepP(ENHCOM IS UCTIONb30BAHMS B AJITOPUTME TIOUCKA B IIMPHUHY B
HEOPUEHTHUPOBAHHOM Tpade.

template<Vertex>
class BfsVisitor {
public:
void ExamineVertex(const Vertex& vertex);
void DiscoverVertex(const Vertex& vertex);

size_t DistanceTo(const Vertex& target) const;
Vertex Parent(const Vertex& vertex) const;
ks

OOBeKT naHHOTO Kiacca OyAeT wucmnojib3oBaH (yHKIuelH oOxoma rpada B
HIMPHUHY, aHAJIOTUYHOW naHHOW. Meroa ExamineVertex OyAeT BbI3BaH B MOMEHT
U3BJICUEHUS BEpUIMHBI W3 ouepeaun, Mmeron DiscoverVertex Oyner BbI3BaH B
MOMEHT J00aBjIeHUsI BEpIIMHBI B o4uepenb. [locme o0xoma rpada BUUTOP AOJKEH
XPaHUTh KpaTyallllMe pacCTOSHUSA OT HAYaJIbHOW BEPIIHHBI J0 BCEX OCTAJIbHBIX.
JI71st mosydeHust pacCTOSTHUS 10 BEPIIUHBI OyneT ucnoyibzoBan metoj DistanceTo.
Taxxe, B mpouecce o00XoAa B UIMPUHY BHU3UTOP JIOJDKEH IOCTPOUTH
COOTBETCTBYIOI[EE TaKOMY 00XO0Jy OCTOBHOE jepeBo rpada. Meron Parent Oyner
UCIIOJI30BAH ISl TOJYYEHUS TpeaKa KaxJAoW BEpIIMHBI B TakoMm rpade.
PonureneM KOpHEBOW BEpUIMHBI SABJISIETCS OHA cama. OK3EMIUIAP BU3UTOpA
nepenaercss B QyHKIUIO MO 3HAYCHHIO, U I d()PEKTUBHOTO KOMHPOBAHUS €TO
pa3mep IoKeH ObITh He OoJble pa3mepa shared ptr.

JlaGopaTopnasi paGora 5. Bam HeoOXoguMo HamucaTh MeTaQyHKIIUIO
is_customly convertible<A, B> , «koropas mpoBepsieT, CyIIECTByeT JU
cnenuanu3auusa crpyktypbl Convert mist tunoB A u B. Hatepdeiic dpynkuuun
JIOJDKEH COOTBETCTBOBATh AHAJIOTMYHBIM (DYHKIMSM U3 MOIyNd type traits,
Hanpumep 1s_same. Crneuuanuzanusi cTpyKTypel Convert MOXET BBITJIAIETh
CJIETYIONTUM 00pa3oM:

template < >

struct Convert<int, float> {

float operator()(const int& a) {
return a;
¥



g
Taxxe HeoOxoaumo peanuszoBaTh 2 cTpykTypbl: NoTriviallyConstructible —
CTpYKTYypy 0e3 aedontHoro koncrpykropa u NoCopyConstructible — crpykrypy
0€3 KOHCTPYKTOpa KomupoBaHus. (ITO €INHCTBEHHBIC TPEOOBAHUS K CTPYKTYypam,
BCE€ OCTaJIbHOE — HEBaXXHO). J{JIs1 BBIIICONMUCAHHBIX CTPYKTYp TpeOyeTcs 100aBUTh
cnermanuzanuio  pynkropa Convert: mns  (NoTriviallyConstructible, int) wu
(NoCopyConstructible, NoTriviallyConstructible) u peanuzoBatp eii oneparop ()
IIPOU3BOJIBHBIM 00pPa30M.
JlaGopaTopnass pabdora 6. Bam HeoOxoaumo Hamucath mpeoOpa3oBaHue
TupleToVector u o6patrHoe s Hero VectorToTuple
Tunsl Ha BBIXOJIE JOJKHBI OBITH O€3 cv qualifiers u cchUIoK
tuple<vector<T1>, vector<T2>, vector<T3>, ...> ==> vector<tuple<Tl, T2, T3,
>
vector<tuple<Tl, T2, T3, ..>> ==> tuple<vector<Tl>, vector<T2>,
vector<T3>, ..>
tuple<vector<int>, vector<double>, vector<char>> tpl;
const tuple<const vector<int>, const vector<double>, vector<char>>

tpl2;
vector<tuple<int, double, char>> vec;
const vector<tuple<const int, double, const char>> vec2;
static_assert(std::is_same_v<decltype(VectorToTuple(vec)),
decltype(tpl)>);
static_assert(std::is_same_v<decltype(TupleToVector(tpl)),
decltype(vec)>);
static_assert(std::is_same_v<decltype(VectorToTuple(vec?2)),
decltype(tpl)>);
static_assert(std::is_same_v<decltype(TupleToVector(tpl2)),
decltype(vec)>);

vector<int>vl, v2, v3;
static_assert(std::is_same_v<decltype(TupleToVector(tuple<const
vector<int>&, const vector<int>&, const vector<int>&>{v1l, v2, v3})),
vector<tuple<int, int, int>>>);
Ecnmu BO3MOXHO, (DyHKIMHM JOJKHBI BO3BpaliaTh 'yIOOHBIE' THUIIBI BMECTO
std::tuple, a Tax)xe MPUHKUMATH UX B KAUYECTBE MapameTpa
B vactHOoCTH, tuple paszmepa 2 nosmkeH ObITh MpeoOpa3oBaH B pair, a pasmepa 1 B
THII IICPBOI'0 3JICMCHTA
tuple<vector<int>, vector<double>> tpl;
vector<pair<int,  double>> vec = TupleToVector(tpl); //
tuple<vector<int>, vector<double>> -> vector<tuple<int, double>> ->
vector<pair<int, double>>
vector<tuple<int, double>> vec2;
pair<vector<int>, vector<double>> tpl2 = VectorToTuple(vec2) //
vector<tuple<int, double>> -> tuple<vector<int>, vector<double>> ->
pair<vector<int>, vector<double>>

// *khkkkkkkkkkhkkkikkikkikkikkikkikx



tuple<vector<int>> tpl;

vector<int> vec = TupleToVector(tpl); // tuple<vector<int>> ->
vector<tuple<int>> -> vector<int>

vector<tuple<int>> vec2;

vector<int> tpl2 = VectorToTuple(vec2) /I vector<tuple<int>> ->
tuple<vector<int>> -> vector<int>

// R R R R R S S R T S S e S S e o o

vector<int> vec;

vec = VectorToTuple(vec);

vec = TupleToVector(vec);

// *khkkhkkkkhkkhkkkkikkhkkkhkkikhkkikikk

vector<pair<int, char>> vp;

pair<vector<int>, vector<char>> pv = VectorToTuple(vp);

vp = TupleToVector(pv);
Pa3pea 4.

JlabopaTtopuasi padora 1. Heooxoaumo peanuzoBats ¢pynkunuio CaesarEncrypt
oOpabarsiBaronryto muppom Llesapst (mpaBeiif cABUT Ha 3) BXOJHYIO CTPOKY B
HECKOJIBKO ITOTOKOB. FapaHTpreTCﬂ, 4TO CTPOKa 6yI[CT COCTOATH TOJIBKO U3
MaJIeHbKHX JaTUHCKUX OYKB B KoaupoBke ASCII

void CaesarEncrypt(std::string* s);
OyHKIUs JOJDKHA OTpadaTeiBaTh ObicTpee (MO CHUCTEMHOMY BPEMEHH), YEM
CIIeAyroIas:

void CaesarEncryptOneThread(std::string* s)

{

for (char& c : *s)
c="a"+(c+3-'a) % 26;
¥

JlaGopaTopnasi paGora 2. Bam nmaH kiacc ¢ OCHOBHBIMH (DYHKITUSIMH JIJIS
peanu3auy MaTpHIl CO CISAYIOIUM UHTephercoM.
class DenseMat {
public:
DenseMat(int32_t rows = 0, int32_t cols = 0);
DenseMat(int32_t rows, int32_t cols, const std::vector<int32_t>& data);
int32_t Rows() const;
int32_t Cols() const;
const int32_t& operator()(int row, int col) const;
Int32_t& operator()(int row, int col);
bool operator==(const DenseMat& other) const;
bool operator!=(const DenseMat& other) const;
o

Tpebyetcst peanmuzoBars ¢Gynkiuo DenseMat MatMulParal(const DenseMat&
a, const DenseMat& b, int thread_count); , koTopas BbaeT pe3ybTaT YMHOXKCHHUS
Marpuibl & Ha wMarpuimy b. OYHKIHS JO/DKHA HCIOJNB30BaTh  ajlrOPHTM
napajyieIbHOr0 yMHOKEHHsT MaTpuil, ucronb3ys thread count mortokos. Ilpwu
NEPEMHOKCHUHA MATPHUI] BBIYMCIACHHE KaXIOro 1,j-TO 3JEMEHTa MAaTPHIIbI-



pe3ysibTaTra He 3aBUCHUT OT MOPSAJIKA BBIYMCICHHS OCTAIBHBIX 3JEMEHTOB, TOATOMY
Bbl MOXETE BBIYUCIIATH OTAEIbHBbIE YaCTH MaTpUIbI-pe3yJIbTaTa HE3aBUCHUMO B
Pa3HBIX TOTOKAX 0€3 CUHXPOHU3ALMU MEXAY HUMU. TecTupyromas cucreMa 0yJaeT
IPOBEPSTH, YTO:

1. ¢yHKUMA TEpEeMHOKEHHs MaTpUll BbLAACT MPAaBUIBHBIA pe3yibTaT MpU
Pa3IMYHBIX KOJIMYECTBaX IMOTOKOB (B T.4. OOJbLIEM, Ye€M KOJUYECTBO sI€p HA
TECTUPYIOIIEH MAILIUHE).

2. C YBETMYECHHEM YHUCIIa MOTOKOB JI0 KOJMYECTBA SiACP BPEMS BBHIMOJIHEHUS
YMEHBIIAETCS.

3. HawTyuliee BpeMs BBIIOJIHEHHSI TOCTATOYHO MaJIo.

JlaGopaTopHasi pabota 3. Bam HeoO6xoauMo peanuzoBaTh thread-safe ouepens co
CJICTYIOIIUMHU METOIaMU:
template <typename T>
class Queue {
public:
T Pop();

size_t Size();

template <typename U>
void Push(??7?);

template <typename ... U>
void Emplace(???);
b

Ouepenp J0MKHA YMETh padoTaTh ¢ 00bEKTaMU 0€3 KOHCTPYKTOpPA KOMTUPOBAHUSI.

I1l. YYEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINXCA

VY4ebHo-MeToanuecKkoe 00ecrneyeHue CaMOCTOSITEIbHON padOThl 00YYaIOIUXCs
no pucruminie «OOBEeKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE)» BKIIIOYAET B
ceos:

1. nnaH-rpaduK BBINOJHEHUS CAMOCTOSITENBHOW padOThl MO AMCLUMIUIMHE, B

TOM YHUCJI€ TPUMEPHBIE HOPMBI BpEMEHHU Ha BBITTOJIHEHUE TI0 KXKIOMY 33/IaHUIO;

2. XapaKTepUCTHKAa 3aJaHuil JJi1 CaMOCTOSITENIbHON pabOoThl 00y4YarOIIMUXC U

METOJIMYECKIE PEKOMEHIALINHU IO UX BBITTOJIHEHUIO;

3. TpeOoBaHUsS K  TPEACTABICHUIO U  OQOPMIICHHUIO  PE3YJIbTaTOB

CaMOCTOSATEILHON padOTHI;

IlnaH-rpaduk BbINOJHEHHS CAMOCTOSATEIbHOI PA0O0THI 0 TUCHUILIHHE

Ne Jara/cpoxn Bun camocTosiTenbHOM padoThI IIpumepHbIe ®opmMa KOHTPOJISA
n/n BBINOJIHCHU S HOPMBI BpeMeHH
Ha BbINOJIHEHHUE

1 Henenn 1-2 IToaroroBka k mabopaTopHOi 3 gaca Jlaboparopras pabota




pabore Nel-2, pa3nena 1 Nel-2

2 Henenu 3-4 [Moaroroska x 1abopaTopHOi 3 yaca JlabopatopHast paboTa
pabote Ne3-4, paznmena | Ne3-4

3 Henenu 5-6 IToaroroska k abopaTopHOH 3 Jaca JlabopaTopnas paboTa
pabote No5-6, pazmena | Neb-6

4 Henenu 7-8 IToaroroska k abopaTopHOH 3 Jaca JlabopaTopnast paboTa
pabote Nel-3, pa3mena 2 Nel-3

5 Henenn 9-10 IToaroroska k abopaTopHOH 3 Jaca JlabopaToprast padoTa
pabote Ne4-5, pa3mena 2 Ne4-5

6 Henemn 11-12 IToaroroska k 1abopaTopHOH 4 qaca JlabopaTopnas pabora
pabote Nel-13, pazgena 3 Nel-3

7 Henenn 13-14 IToaroroska k abopaTopHOH 4 qaca JlabopaTopnast paboTa
pabote Ned-6, pa3mena 3 Ne4-6

8 Henenn 15-16 IToaroroska k 1abopaTopHOH 4 qaca JlabopaTopnas pabora
pabore Nel-3 Nel-3

XapakTepucTHKA 3aJaHUM IS CAMOCTOATEbLHOH PadoThl 00y4YaKOIIUXCHA U
MeTOAUYECKHE PEKOMEHIALUM 110 UX BBINOJTHEHHIO

CamocrosiTenbHass — paboTta
J7a00paTOPHBIM pabOTaM B KOMITBIOTEPHOM KJlacce, pabOThl HaJl pEKOMEHI0BAHHOM

CTYACHTOB COCTOMT M3 TIOATOTOBKH K
muteparypoi. Ilpu moaroroBke k ipaboparopHbM paboTaM HEOOXOJUMO CHayalia
OPOYUTATh OCHOBHBIE MOHATHS MO TeMe. [Ipu BBINONHEHWH 3alaHUsl HY)KHO
CHauaja MOHATh, 4TO TpeOyeTcs B 3a/1aue, KaKOH TEOPETUUECKUN MaTepuall Hy>KHO
UCIOJIb30BaTh, HAMETUTh IUIaH peunieHus 3agaud. Jlabopartophble paboThI
BBITIOJHSIOTCS CTYJCHTaMH B KOMaHax.

PexoMeHayeTcsi MCMONIb30BaTh METOAMYECKHE YyKa3aHWUsS M MaTepUaibl IO
Kypcy
nocobusi, nMermuecss Ha cepepe IlIkonbl ecTecTBEHHbIX HayK, OHOIMOTEKE

«OOBEKTHO-OPUEHTUPOBAHHOE  MPOrPaAaMMUPOBAHUEY,  DJICKTPOHHBIC
JAB®Y u B cetu uTepHeT. [Ipr mOATrOTOBKE K 3K3aME€HY HY>KHO OCBOUTH TEOPHUIO:
pazo0paTh oOmpenesieHus BCEX IMOHATHH W METOIOB, PAacCMOTPETh IMPUMEPHI U
CaMOCTOSATEIBHO PEIINTh HECKOJbKO THUIIOBBIX 3aJad M3 Kaxaou Tembl. [lpu
pelieHrny 3ajad Bcerja HeoO0XOJUMO KOMMEHTHUPOBATh CBOM JEWUCTBUS M HE

3a0bIBaTh O COJAEPIKATEIBbHON UHTEPIIPETALUY.

TpeOoBanuss K  mpeacraBjeHMI0O M O0GOpPMJICHHIO  pe3yJbTATOB
CaMOCTOAATE/IbHON PadOThI

Pe3ynbrarom camocTosTenbHOU pabOThl CTYACHTOB SIBJSIIOTCS BBIMOJIHEHHBIE
nabopaTtopHbie paboThl. JIabopaTtopHbie pabOThl MPEJOCTABISIOTCS B BUE (pailioB

MIPUJIOKEHUHN U COMTPOBOKIAKOTCS OSICHUTEIBHON 3aIUCKOM.

IV. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA

Ne Konrposaupyemsie Kon u O1eHoYHBIE CpeACTBa
n/n pa3aenbl / TeMbl HaMEHOBaHMe ”
TeKyLIMii KOHTPOJIb MPOMEKYTOUHAS
HCIHHUITHHBI HHIMKATOpPA
Auch a p aTTecTanus
JOCTHKEHUS
1. | Pasnen 1. IIK-6.1 | 3maer VY CcTHBIE OTBETHI HA IInceMeHHBIN OTBET
IIK-7.1 MIPAKTUYECKUX 3aHSATUSIX 110 Ha dK3aMeHe




pazneny 1. (mporpammHas
I1IK-6.2 | ymeer IIpaxTuyeckoe 3anaHue Mo peanu3anus)
IK-7.2 pazneny 1.
IIK-6.3 | Bmageer | [IpakTudeckoe 3amaHue MO
I1K-7.3 pazgeny 1
Paznen 2. IMK-6.1 | 3Haer VYcTHBIE OTBETHI HA IIuceMeHHBI OTBET
IK-7.1 MPaKTUIECKUX 3aHATUAX IO Ha dK3aMeHe
paszeny 2. (mporpammHas
2. IIK-6.2 | ymeer [IpakTnueckoe 3agaHue 1no peanu3anmys)
IK-7.2 paszeny 2.
[IK-6.3 | Bmageer | IIpakTudeckoe 3amaHue MO
IK-7.3 pazneny 2
Paznen 3. IMK-6.1 | 3Haer YcTHBIE OTBETHI HA IIuceMeHHBI OTBET
IK-7.1 MPAKTUYECKUX 3aHATHUAX 110 Ha dK3aMeHe
pasgeny 3. (mporpammHas
3. I1IK-6.2 | ymeer IIpaxkTuyeckoe 3a1aHue Mo peanu3anus)
I1K-7.2 pazneny 3.
I1IK-6.3 | Bmageer | [IpakTudeckoe 3amaHue MO
I1K-7.3 pazgeny 3
Paznen 4. IMIK-6.1 | 3Haer YcTHBIE OTBETHI HA ITucbMeHHBI OTBET
IK-7.1 IIPAKTUYECKUX 3aHATUAX 110 Ha DK3aMEHE
pazzgeny 4. (mporpammHas
4. [1K-6.2 | ymeer [IpakTHueckoe 3agaHue mo peanusanus)
[IK-7.2 pazzeny 4.
[IK-6.3 | Bmageer | [IpakTtudeckoe 3amaHue MO
TK-7.3 pasnieny 4

V. CIIMCOK YYEBHOM JIUTEPATYPbI U HTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI
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4, Corbett R. Bison manual, © 1998-2002 Free Software Foundation, Inc.
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7. Leone M. Research Language Overviews, © Carnegie-Mellon University,
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Ilepedyennb pecypcoB nHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«HHTepHET»
1. Marepuanel caita [DnEKTpOoHHBIM pecypc]. — Pexum pocryna:
http://www.cplusplus.com
2. Marepuanel caidta [DneKTpoHHBIM pecypc]. — Pexum pocryna:
https://en.cppreference.com/w/
3. Marepuainsl caiita [DneKTpoHHBIH pecypc]. — Pexxum moctyma: Stroustrup. 4
Edition
4, Marepuanbsl caiita [DnekTpoHHBIH pecypc]. — Pexum pocryma: C++17
Standard

VI.METOANYECKHUE YKA3AHUS 1O OCBOEHUIO IUCHUIIJINHBI

PexomeHnaanuu no nJaHUPOBAHUIO M OPTraHU3AIUN BpeMeHH, He00X0UMOT0
AJI51 U3yYEeHUsl TUCHUTIHHBI.

N3y4yenune TeopeTHIecKoro MaTepraiia rno yaeOHuky — 1 4ac B HeZledio.
[ToaroToBKa K MPaKTHYECKOMY 3aHATHIO U pabOTE B KOMITBIOTEPHOM Kjacce — 1
yac.

Tornma oOmme 3arpaThl BpeMEHH Ha ocBoeHHEe Kypca «OOBEKTHO-
OPUEHTUPOBAHHOE MPOrPaMMHPOBAHUEY» CTYJIEHTAMU COCTaBST OKOJIO 2 4acoB B
HEJEIIO.


https://mariadb.com/kb/v/sql-99-complete-really/
https://mariadb.com/kb/en/mariadb-documentation/
https://www.postgresql.org/docs/manuals/
http://www.cplusplus.com/
https://en.cppreference.com/w/
https://github.com/jorgemedra/Documentation/blob/master/The%20C%2B%2B%20Programming%20Language%20%5B4th%20Edition%5D%20-%20Bjarne%20Stroustrup.pdf
https://github.com/jorgemedra/Documentation/blob/master/The%20C%2B%2B%20Programming%20Language%20%5B4th%20Edition%5D%20-%20Bjarne%20Stroustrup.pdf
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OnucaHue M0CAeA0BATEIBHOCTH AEHCTBUM CTYACHTA («CLHEHAPUI H3YYeHH S
AMCHMILINHBDY).

ITpn U3Y4YECHUU JUCLUIIIHBI «OOBEKTHO-OPUEHTUPOBAHHOE
IIPOrPAMMHUPOBAHKE» CJIEAYET BHUMATEIBHO CIYyIIaTh ¥ KOHCHEKTHPOBATh
MaTepuall, H3JaraéMblii Ha AayJUTOPHBIX 3aHATHAX. [l ero NOHMMaHusS U
KAUECTBECHHOI'O YCBOCHMS PEKOMEHIYETCS CIEeAyolas IOCIeA0BaTeIbHOCTh
EVCTBUU:

I. [Tocne oxoHYaHWS YYEOHBIX 3aHATHH I 3aKpEIUICHUS MaTepuaia
OpPOCMOTPETh M 00ayMaTh BBIMOJHEHHBIE CETOMHA MpaKTHUYeCKue paldoThl,
pa3o0path paccmMoTpeHHbIe ipuMepsl (10-15 MuHyT).

2. [Ipy moAroTOBKE K MPAKTUUYECKOW padOTe CIEAYIOIMIEro JHS MOBTOPHUTH
COJEp)KaHuE TMpeaplaylie padoThl, MOAyMaTb O TOM, Kakas MOXET ObITbh
cienytomast tema (10-15 munyT).

3. B Teuenne Hemenu BbIOpaTh Bpems I pabOThl €O  CIIEHUAIbHON
JUTEPATYpOor B OMOIHMOTEKE U JUIs 3aHATUI Ha KOMITbIOTEpE (10 2 yaca).

4. [Ipu MoATrOTOBKE K MPAKTHUECKUM 3aHATUSAM CIIECAYIOMIEro JHS HEOOXOIUMO
CHayaja IpPOYUTATh OCHOBHBIE IOHATHS IO TEME IOMamHero 3aganus. llpum
BBINIOJIHEHUU 33JaHHsl HY)KHO CHayajia MOHAThb, YTO TpeOyeTcs B 3ajade, Kakoi
TEOPETHUUYECKUI MaTEpHUAI HYy>KHO HCIIOJIb30BaTh, HAMETHUTB IIJIaH PEIICHMS 3aa4H.
Ecnu aTo He gano pe3yiabTaTtoB, U Bel cienanu 3agauy «1mo o0pasily» ayaAuTOpHON
3aJa4M, WJIK U3 METOJAMYECKOTO MOCOOUs, HYKHO IOCJIE PELICHUS TaKOW 3aJayu
o0ayMaThb XOJA pelIeHUus M MOoNpoOOBaTh PEIUIUTh AHAJOTUYHYIO 3ajady
CaMOCTOSITEIIBHO.

PexoMenaanuu mo padore ¢ Jureparypou
Teopernyeckuii Marepuan Kypca CTaHOBUTCS Oojiee TMOHATHBIM, KOTIJa
JOTMIOJTHUTENBHO —M3y4aroTcss W KHuUrd, u  MuHTepHer-pecypebl.  Ilone3Ho
UCIIOJIb30BaTh  HECKOJBKO  Y4EOHHMKOB, OJHAKO Jierdye OCBOUTH  KYpC,
OpUJIEPKUBAACH OJHOTO yuyeOHMKAa M KOHcCHekra. PekoMmeHayercs, Kpome
«3ay4MBaHUS) MarepHualia, J00UThCsSl OHUMAHUS U3y4aeMOil TeMbl AUCLUUILINHBIL.
Kpome Toro, oueHb MoJI€3HO MBICIEHHO 3a/1aTh ceOe U MOonpoOdoBaTh OTBETUTH Ha
CJIEIyIOLIME BOIPOCHL: O YEM 3Ta IJ1aBa, KAKME HOBBIC ITOHATHUS B HEW BBE/ICHBI.
CoBeTbl 110 MOATOTOBKE K IK3aMEHY
HeoOxoaumo nonb3oBatbes yueOHMKaMu. BMecTo «3ayunBaHMshy MaTepuasa
BAKHO JIOOMTHCS MOHUMAHUS M3Y4YaeMbIX Te€M AUCHUIUIMHBL. [Ipu moaroroBke k
HK3aMEHY HY)XKHO OCBOMTBH TEOPHIO: pa3o0paTh OMNpENeieHHs] BCEX MOHSITHUH,
pPaccMOTPETh MPUMEPBI U CAMOCTOSITENIBHO PEIIUTh HECKOJBKO THUIIOBBIX 3aad U3
Kax0i TeMbl. [Ipu pemenun 3amad Bcerna HEOOXOJIMMO KOMMEHTHUPOBATH CBOU
JEeNCTBUS U HE 3a0bIBaTh O COAEPKATEIbHON UHTEPIIPETAIUH.
Yka3zaHusi M0 OpraHu3anuu padoTbl ¢ KOHTPOJIbLHO-U3MEPHUTEIbHBIMH
MaTepHaJaMu
[Ipu moaroroBke k ytabopaTopHOil paboTe HEOOXOAUMO CHadajaa MPOYHUTATH
TEOPHIO MO KaXKA0W TeMe. OTBeyas Ha MOCTaBJIEHHBIA BONPOC, MPEABAPUTEIBHO



CJIEIyeT TMOHATh, YTO TpedyeTcs oT Bac B maHHOM ciiydae, KaKoi TeOpEeTHYSCKHMA
MaTepHuas Hy>KHO KUCIOJIb30BaTh, HAMETUTh OOIIMHI TJIaH pelIeHUsI.

VIl. MATEPHAJILHO-TEXHUWYECKOE OBECHEYEHHUE
JUCHUILIAHBI

OOpazoBaTeNbHBIA MPOIECC MO AUCIHUIUIMHE MPOBOJUTCS B JICKIIMOHHBIX U
KOMIIBIOTEPHBIX ayJIUTOPHUSX.

MynbTuMenuitHasi JEKUUOHHAs ayauTopust (MyJIbTUMEIUUHBIA MPOEKTOp,
HACTEHHBIN dKpaH, JOKyMeHT-Kamepa) o. Pycckuii, kammyc JIBOY, xopmyc 20(D),
ayn. D738, D654/D752, D412/D542, D818, D741, D945, D547, D548, D732

Komnrblotepusie kiacchl: (I0cka, 15 TmepCcOHAIBHBIX KOMIBIOTEPOB) O.
Pycckuii, kamnyc JIB®VY, kopmyc 20(D), D733, D733a, D734, D734a, D546,
D546a, D549a (Kamnyc JIBDY), ocHaleHHbIe KOMIIBIOTEpaMH Kilacca Pentium u
MYyJIBbTUMEIUUHBIMUA  (TIPE3EHTAMOHHBIMKM) CHUCTEMaMH, C TOJKIIOYEHHEM K
oO1ekopriopaTiBHOM KoMIbloTepHOM ceTu JIBDY u cetn MaTepHer.

ViIl. ®OHAbI OHEHOYHbIX CPEJACTB

B coorBerctBUM ¢ TpeboBanusamu DI'OC BO musg  arrecranuu
oOydJaromuxcsi Ha COOTBETCTBHE MX MEPCOHAIBHBIX JTOCTHIKEHUM IIaHUPYEMBIM
pe3yibTaram oOydYeHHUS 10 JUCIUILIMHE CO3AaHbl (POH/IBI OIEHOYHBIX CPEJICTB:

Ne | KonrpoJsmpyembie Kox koHTpO/IMpYyeMoii KoMIIeTeHUMU/IIIAHUPYeMble HaumeHnoBanue
n/n paszaenbl pe3yJIbTaThl 00y4eHust OLICHOYHOT'0
JAUCHMIITUHBI cpeacTBa
(pe3yJbTaThl O
pa3aenam)
1 Pazpen 1. IK-6/ 3narp wuHpOpMaLMIO O HOBEHIIMX HAYYHBIX W ITuceMeHHBIH
TCXHOJIOTHYCCKHUX JOCTHXXCHUAX. OTBCT Ha 3K3aMCHC
Ymers: OCYIIECTBIIATE LieJICHAIIPaBJICHHBII TOMCK (mporpammHas
nHpOopMaMK O HOBEHIIMX HAYYHBIX M TEXHOJOTHYECKUX peanmzarys)

JOCTHXEHUAX B HH()OPMALMOHHO-TEICKOMMYHHKAIMOHHON
cetd "UHTepHET" U B JPYIMX UCTOYHHKAX.

Baagers: HaBbIKaMH 1I€JICHANPABICHHOTO TIOMCKA HH(POPMAIIH
O HOBEHIINX HAYYHBIX W TEXHOJIOTMYECKUX JOCTHKEHUAX B
HHPOPMAMOHHO-TEIICKOMMYHHKAIIHOHHOH ceTn "HHTepHeT" 1
B APYTUX UCTOUYHUKAX

IK-7/ 3HaTh OCHOBBI COCTABJICHHUS TJIAHOB PabOTHI C y4ETOM
pecypcos.

YMerb: cOCTaBIATL M KOHTPOJIMPOBATh ILUIAH BBIIOJIHAEMOMN
paboTHI.

Baaners: criocoOHOCTBIO COCTaBIATH U KOHTPOJIHPOBATH ILIAH
BBITIOJHAEMO  pa0OoThl, IUIAaHUPOBATH HEOOXOMWUMBIE JUIS
BBINIOJTHEHHUS  pabOTBl  PEcypchl, OLEHHWBATh PE3YJIbTATHI
coOCTBeHHOH pabOTHI.

2 Paznen 2. IIK-6/ 3narp wuHpOpMamuio O HOBEHIIMX HAYYHBIX W IMucsMmeHHBII
TEXHOJIOTUYECKUX JOCTHKCHUSX. OTBET Ha DK3aMEHE
YMmers: OCYILECTBIISATh LeJIeHaNpaBJICHHbII HOUCK (mporpammHas
nHpopManMK O HOBEHIIMX HAYYHBIX M TEXHOJOTHYECKUX peanmzarnys)

JOCTIDKEHUSIX B MH(QOPMALIMOHHO-TENIEKOMMYHHKAITHOHHOM
cetn "MHTEpHET" M B APYTUX NCTOYHUKAX.
BiiafeTs: HaBBIKAMH IIEJICHANIPABICHHOTO MIOMCKAa HH(pOpMAIHU




O HOBEWIINX HAYYHBIX M TEXHOJOIMYECKHUX IOCTHXKEHUSIX B
MHPOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOHN cetn "MHTepHET" M
B IPYI'HX UCTOYHHKAX

IIK-7/ 3HaTh OCHOBHI COCTAaBJICHHS IUIAHOB pabOTHI C yUETOM
pecypcoB.

YMeTh: COCTAaBIATH W KOHTPOJIUPOBATH IUIAH BBINOJIHAEMOMN
paboTsI.

Baagers: criocoOHOCTBIO COCTABIISATH M KOHTPOJIMPOBATH ILIaH
BBITIOJIHAEMOI  paboThl, IJIAHUPOBaTh HEOOXOAMMBIC  JUIS
BBINIOJIHEHHUS  PabOTBl  PECypChl, OLIEHHBAaTh  PE3YJIbTaThl
coOCTBEeHHOH pabOTHI.

3 Pazgen 3

IIK-6/ 3narp wuHpOpManuio O HOBEHIIMX HAYYHBIX U
TEXHOJIOTHUECKUX JOCTHKCHUSIX.

YMers! OCYILECTBIIATh LieJIeHaNpaBJIeHHBIH MIOUCK
nHGOpMaIMK O HOBEHIIMX HAYYHBIX M TEXHOJIOTHYECKUX
JOCTHXKEHUAX B HH()OPMALMOHHO-TEICKOMMYHHKAIIMOHHON
cetn "MHTEpHET" U B APYTUX NCTOYHUKAX.

Biiagers: HaBBIKaMH IIETICHANPABICHHOTO TIONCKA HHPOPMAIIH
0 HOBEWIINX HAYYHBIX M TEXHOJOTMYECKHUX NOCTHXEHHUIX B
HHPOPMAINOHHO-TEIIEKOMMYHHKAIIHOHHOH ceTn "HHTepHeT" 1
B APYTUX UCTOUHHUKAX

IIK-7/ 3HaTh OCHOBBI COCTaBIICHUS IJIAHOB PabOTHI C yYETOM
pecypcos.

YMern: cOCTaBIAT, M KOHTPOJIMPOBATh IUIAH BBIIOJIHAEMOM
paboTHI.

Baagers: criocOOHOCTBIO COCTABIIATh M KOHTPOJUPOBATH IIJIAH
BBITIOJHAEMON palboThl, IUTAaHUPOBATH HEOOXOMWUMBIC  JUIS
BBINIOJTHEHUS pabOTBl  pecypechl, OLEHHWBATh PE3YJIHTATHI
CcOOCTBEHHOM PabOTHI.

IIuceMeHHBIN
OTBET Ha DK3aMEHE
(mporpammuas
peanu3anms)

4 Pasgen 4.

IIK-6/ 3nats wuHQOpPMAUIO O HOBEHIINX HAYYHBIX U
TEXHOJIOTHYECKHUX JOCTHKECHUIX.

YmMmers: OCYIIECTBIISATH IeJICHATIPaBJICHHBIN TIOMCK
nHopManMK O HOBEWIIMX HAYYHBIX M TEXHOJOTHYECKUX
JOCTHXEHUSX B HH(OPMaNMOHHO-TEIIEKOMMYHHKAIIMOHHOM
cetu "MHTepHET" U B APYIUX UCTOYHHUKAX.

Baapers: HaBBIKAMH IIEJICHANIPABICHHOTO TIOMCKa HH(pOpMaUU
0 HOBEHIINX HAYYHBIX W TEXHOJIOTHYECKUX JOCTHKECHHAX B
MHPOPMALMOHHO-TEIEKOMMYHHKAIMOHHOH ceTn "WHTepHeT" M
B IPYTUX UCTOYHUKAX

IIK-7/ 3HaTh OCHOBHI COCTaBIICHHS IUIAHOB PabOTHI C YYETOM
pecypcos.

YMeTh: COCTaBIATh W KOHTPOJMPOBATH IUIAH BBITOJIHAEMOH
paboTEI.

Baagers: criocOOHOCTBIO COCTABIISATh U KOHTPOJIMPOBATH IIJIaH
BBITIOJIHAEMO  paOoThl, IUIAaHUPOBATh HEOOXOMUMBIE  JUIS
BBIMOJIHEHUS ~ PabOTBI  pecypechl, OLEHUBATh PE3yJIbTATHI
COOCTBEHHOH PabOTHI.

[MuceMeHHbIH
OTBET Ha YK3aMEHE
(mporpammHas
peanu3anys)

Onucanne nmokasareseil 1 KpuTepueB OLCHUBAHUA:

Onenka

HeyIlOBJ'IeTBOpI/lTeJIbHO YIIOBJ'IeTBOPI/lTeJ'ILHO

Xopouo

OTJn4yHO

Habpannas cymma
6amtoB (%
BBIIIOJIHCHHBIX
3aanuii) (Max — 5)

Megree 3 (Menee 50%) 3-3,5 (50- 69%)

3,6 4,4
(70-84%)

4,55 (85-
100%)

Ounenka

Heszauer 3auyer

Habpannas cymma
6amtoB (%
BBITIOJTHEHHBIX
3ajaHuii) (Max — 5)

Menee 3 (Menee 50%)

3,1- 5 (50-100%)




3a4yeTHO-3K3aMeHAIMOHHbIE MATEPHUAJIbI
1. OOIl B C++. Crpyktypbl M Kjiacchl. MHOXECTBEHHOE HACJIEIOBaHMUE.

BuprtyanbHoe HacnenoBanue. Tabnuia BUPTyaldbHBIX (yHKIME. AOCTpakTHbIE
kiaccel. Liskov substitution. NVI

2. VYnpasnenne namateio B C++. BripaBHuUBaHUE moseil CTpyKTyp. butoBbie
noJisi B CTpykTypax. Sizeof. Beimenenue namsatu (operator new, placement new).
new vs malloc. POD. ®parmenranus mnamstid. CYETYUK CCBUIOK. YMHBIC
yKazaTeld. AJNIOKaTOpbI

3. Const  correctness. KoOHCTaHTHBIE  yKa3aTelu, CCBUIKA, METOJBI,
nepeMeHHbie, 3aMbikanus. Mutable. CtannaptHas oubnunoreka C++. BBog-BbIBO/I.
KonTtelinepsl. Tunbl KoHTEHEPOB. TUIIBI HTEPATOPOB.

4, O6paboTka UCKIOYeHUN B ct++. Moaynau cTaHgapTHOW OWUOIMOTEKH st
pabotel ¢ uckmoueHusiMA. Exception safety. RAIl. Bunbr rapanTwii exception
safety. Packpyrka creka. std::uncaught exception (S). MHckimrouenus B
MHOT'OIIOTOYHOM IIPpUIIOKeHnH C++.

5. [[Ta6nousl B C++. Bioxkennelie madnonsl. Paznuuus B madnonax QyHKiui
u kjaccoB. MHcTanmmpoBanue maodnona. Crnennanuzanus madnona. SFINAE.

6. MeramnporpammupoBanue. type_traits. Variadic templates. Crnucku THIIOB.
Tag dispatch (by instance, by type, va npumepe iterator_traits).

1. Oynkuuu B C++. CriocoObl nepenaun (PyHKIMU B KauyeCTBE apryMeHTA.
Vkazarenp Ha (ynHkuuio. OyHkropsl. std::function. 3aMblkaHusi U aHOHUMHBIE
¢ynkuuu B C++.

8. Mauoronorounocts B C++. Race condition. CiocoObI cuaxponn3anuu. Dead
lock, live lock. Lock-free. Moayne atomic. Conditional variable. Future. Promise
9. [IpaBmina BeiBeaenus tunoB B C++. decltype, auto, decltype(auto).

YHuBepcaiabHble CCBUIKH. Move-cemantuka. Perfect forwarding. Peamm3anus
std::move, std::forward. Value categories.



