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O0opoTHas cTopoHa TUTYJIBHOrO Jucta PITJI

Pa0ouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu Kadeapsi:

IIpoTokom ot «  » 202 1. Neo

3aBeayromuit kadeapoit

(moamucs) (N.0. damwmus)

II1. PaGouas nmporpaMma nepecMOTpeHa Ha 3aceJaHHU Kadeapbl:

IIpoTokom oT «_ » 202 1. Ne

3aBenyrommii kKageapoit

(moxmuce) (1.0. damunus)

IV. PaGouasi nporpaMMa nepecMoTpeHa Ha 3acelaHUM Kadeapsl:

IIpoToKOI OT «_ » 202 1. Ne

3aBenyromnuii kageapoit

(mommcsk) (1N.0. ®damumms)



1. Tlenu v 3a7a4M OCBOCHUS TUCIIUATUIMHBI:

Llens:

N3yuenne 06a30BbIX OCHOB si3bIKa MporpaMmupoBanus C++ u npuodpereHne
HaBBIKOM 00bEKTHO-OPUEHTHUPOBAHHOT'O IPOrPaMMHUPOBAHUS.

3amaun:

® O3HAKOMUTH CTYACHTOB C A3BIKOM IIPOTpaMMHUPOBAHUA C++;

® HAy4YuTh OCHOBaM OOBEKTHO-OPUEHTHPOBAHHOI'O MPOrpaMMHPOBAHHS;

¢ JaTb HAaBBIKU pCaln3alun CJIOXHBIX aJIIOPUTMOB C HCIIOJIB30BAHUCM

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

JOCTUIKCHUSA:
3agaua O0BbeKTBI HJIIH Koa n Ko n Ocnoganue (I1C,
npogeccuoHANbHOMI 00J1acTh 3HAHHS HaHMeHOBaHUe HaHMeHOBaHUe aHaJIH3 HHBIX
AesITeJIbHOCTH npogeccuoHaIbH HHIMKATOpPa TpeOOBaHUIA,
0ii KOMIIETEHIIM U JIOCTHKEHUST npeabsABIsIeMbIX
npo¢eccCHoOHAIbH K BBIMIYCKHUKAM)

0ii KOMIIeTEeHIIUH

Tun 3amau npoeccHOHaIBHOM AESTEIBHOCTH: HAYYHO-UCCICA0BATEIbLCKUH

--aHaJIU3 PbIHKA
HOBBIX PELICHUM B

00J1aCTH HAyKOEMKHUX

TEXHOJIOTUH U
MAaKETOB MPOrpaMM
JUTSL pELIeHUS
MPUKJIAIHBIX 3a7a4;
--IIpUMEHEHUE
METOJIOB
MaTeMaTU4eCKOT0 U
aJTOPUTMHUYECKOTO
MOJIETMPOBAHUS TIPU

AHAJIU3C MPUKITaJHBIX

npobeM;
--UCIIOJIb30BaHUE
0a30BBIX
MaTeMaTHYECKHX
3a71a4 U
MaTeMaTHYECKUX
METOJIOB B HAYYHBIX
HCCIIEIOBAHUSIX;
--HCIIOJIb30BaHHUE
TEXHOJIOTUH U
KOMITBIOTEPHBIX
CUCTEM YIIPaBIEHUS
00BEKTaMU;
--[IPUMEHCHHE
MaTeMaTHYECKUX
METOJI0B 9KOHOMUKH,
aKTyapHO-

(I)I/IHEIHCOBOFO aHaJin3a

U 3aIUTHI
nHpOpPMALNY;

MaremaTH4YeCKHE U
AITOPUTMHUYCCKUE
MOJIEH,
MPOTPaMMBEI,
TIPOTPaMMHBIC
CHCTEMBI U
KOMILIEKCHI,
METOJBI UX
MIPOCKTHPOBAHUS H
peanu3arum,
CI0CcOOBI
MIPOU3BOJICTRA,
COTPOBOXKICHUS,
9KCIUTyaTaI[iK U
aJMUHUCTPUPOBAHU
S B Pa3ITUYHBIX
001acTAX, B TOM
Ypcie B
MEXIUCIUATUIMHAPH
pIx. OObeKTaMH
npogeccHoHaTbHOM
JIEATENILHOCTH
MOTYT OBITH
MMHTALMOHHEIE
MOJIENH CII0KHBIX
MIPOLIECCOB
yIpaBJICHUS,
MPOTPaMMHBIC
CpencTBa,
aJIMUHUCTPUPOBAHU
€ BBIYHCIIUTENBHBIX,
HHPOPMAIMOHHBIX
MPOIIECCOB, & TAKIKE
JIPYTHX MIPOIECCOB
udpoBoi
SKOHOMHKH.

I1K-3

CrocobeH k
pa3paboTke u
IIPUMEHEHHIO
ANTOPUTMHUICCKHAX
U TIPOTPaMMHBIX
pelieHuii B
obnactu
CHCTEMHOIO U
MIPUKJIAHOTO
NIPOTPaMMHOI0
obecreueHus

[1K-3.1 3naer
COBPEMEHHBIE
AITOPUTMHUYCCKUE
U IIPOTrpaMMHEBIE
peIIeHS B
obnactu
CHCTEMHOIO U
TIPHUKIIATHOTO
MIPOTPaMMHUPOBAH
nus

[IK-3.2 YMmeeT
HpI/IMCHﬂTb
COBPEMEHHBIE
AITOPUTMHUYCCKUE
U IIPOTrpaMMHBIE
peIIeHS B
obnactu
CHCTEMHOIO U
MIPHUKJIIATHOTO
MIPOTPaMMHUPOBAH
Y, B TOM YHCJIE C
HpI/IMCHeHI/IeM
COBPEMEHHBIX
BBIYHUCIINTCIIbHBIX
CHCTEM

I1K-3.3 Bnaneet
HaBBIKAMH
pa3paboTKu 1
MIPUMEHECHUS
COBPEMCHHBIX
NITOPUTMUYECKHAX
U TIPOTPaMMHBIX
pelieHuii B
obnactu
CHCTEMHOI'0 U
MIPUKJIATHOTO
POrPaMMUPOBAH

IIpodeccuonanbHbIt
cranaapt "lIporpammu
CTH

IIpodeccuonaibHbIH
cranaapr "CucrteMHbIN
aHAJNATHUK"

IIpodeccuonaibHbIH
cranaapt "Crenuanuc
T 110 HaAy4YHO-
UCCIIEZIOBATENbCKUM U
OIIBITHO-
KOHCTPYKTOPCKUM
paspadoTkam"




usd, B TOM 4YHCJIC C
IIPUMEHCHUEM
COBPEMEHHBIX
BBIYHCITUTCIIBHBIX
CHUCTEM

Tun 3agag npodeccnoHaIbHOM

ACATCIBHOCTU: TIPOU3

BOI[CTBGHHO-TCXHOJIOI‘I/I'-IGCKI/Iﬁ

--y4JacTHe B
OpTaHM3alK Hay4IHO-
TEXHHYECKHX  Pador,
KOHTpOJIE, TPUHATUH
pelieHui u
orpezielIeHIH
MEPCIICKTHB,
--KOHTEKCTHasI
00paboTka
oOmeHayqHOH u
Hay4YHO-TEXHUYECKOHN
nHpOpMAaLNH,

OpUBEJCHHE €e K
npoOJIeMHO-331a4HON
dbopme, aHaMM3 W©
CHHTE3 HH(pOpMAINH;
--pelieHune
MPUKJIAIHBIX 33134 B
00J1aCTH 3aLHIEHHBIX
HH(POPMALUOHHBIX U
TENIEKOMMYHHKAIUOHH
BIX TEXHOJIOTHI U
CHCTEM;

MaremaTtuueckue u
ANTOPUTMHUYECKUE
MOJIEIH,
MPOTPaMMBEI,
MpOTpaMMHBIC
CUCTEMBI U
KOMILIICKCHI,
METOBI HX
MPOCKTHUPOBAHUS U
peanu3arim,
CHoCcOOBI
MIPOM3BOJICTBA,
COTIPOBOXKICHUS,
SKCIUTyaTalul u
aIMUHUCTPUPOBAHU
I B PA3TUYHBIX
00J1acTAX, B TOM
4KCIIe B
MEKIUCIUATUTMHAPH
bix. OOBEKTAMH
npodeccHoHaIbHOM
JIESITeTTHHOCTH
MOTYT OBITH
UMHUTaHOHHBIC
MOJIENTN CIIOKHBIX
TIPOIIECCOB
yIpaBJICHUs,
MpOTPaMMHBIE
CpeJICTBa,
aJMUHUCTPUPOBAHU
€ BBIYHCIIUTEIIbHBIX,
MHGOPMAIIMOHHBIX
MIPOIIECCOB, a TAKXKE
JIPYTHX MPOIIECCOB
mudpoBon
SKOHOMUKH.

[IK-5

CriocobeH K
(hopMHPOBAHUIO
TEXHUYECKOU
OTYETHOM
JIOKyMEHTALlUU U
pa3pabotke
TEXHUYCCKUX
JIOKyMEHTOB

[IK-5.1. 3Haer
OCHOBHBIE
CTaHJAPTHI,
HOPMBI U IIpaBHJIa
pa3paboTku
TEXHUYECKOH
JIOKYMCHTAIHH
MPOTPAaMMHBIX
MPOAYKTOB U
TIPOTPAaMMHBIX
KOMIIJIEKCOB.

[IK-5.2. Ymeer
HCITOJIb30BaTh UX
TIPH TIOATOTOBKE
TEXHUIECKOI
JTIOKYMEHTAIIH
TIPOTPAaMMHBIX
TIPOAYKTOB.

IIK-5.3. meet
MpPaKTUIECKUI
OIIBIT ITOATOTOBKH
TEXHUYECKOI
JIOKyMEHTaIINH.

IIpodeccuonaabHbIH
CTaHJapT
«IIporpammucT»

IIpodeccuonanbHbI
cranaapt "CucteMHbIN
aHAIUTUK"

IIpodeccuonaabHbIH
cranaapt "Crnennanmc
T TI0 HAY9HO-
HCCIICIOBATEIECKUM U
OTIBITHO-
KOHCTPYKTOPCKHM
paspaboTkam"

Jns hopMupoBaHMs BBIIIEYKAa3aHHBIX KOMIIETCHIIMH B paMKax JIUCHMUILUIMHBI
«OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHUE» MPUMEHSIOTCSA CIEIYIOIINe
METO/Ibl aKTUBHOTO/ MHTEPAKTUBHOTO OOYyUCHUS:

e paboTa B MaJIbIX TPYIINax (JaeT BCEM CTYJ€HTaM BO3MOKHOCTh Y4aCTBOBATh

B paboTe, MPaKTUKOBATh HABBIKK COTPYTHUYECTBA, MEAKIMUYHOCTHOTO OOIIICHHUS).

® MUHU-JICKIHUH C AKTyIU3alUENd N3y4aeMOro COJICPKaHUS.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Tema 1. OcHOBBI ynpaBieHHUs TaMATHIO.
Tema 2. ITomumopdusm. Friend. Const-correctness [IpocTpancTsa numes.




Tema 3. YnpasieHue naMsTb0. AJNIOKATOPBI. Y MHBIE YKA3aTENH.

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

Tema 5. IllaGnonsl kiaccoB u  ¢yHkuui. Crnenuanu3anus 11adJIoHa.
Nucranuuposanue madiaona. SFINAE. Variadic templates.

Tema 6. Rvalue, Ivalue. Move-cemantuka. IIpaBwiia BBIBEICHUS THIIOB B
mabaoHax, 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. MHOrONOTOYHOCT.

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTHU KYPCA
U CAMOCTOSATEJBHOM PABOTBI

Pa3pean 1.

JlaGopaTtopnass padora 1 (1 wuyac). HeoOxoaumo peaan3oBaTh Kiiacc
PrimeNumberGenerator — reHepaTop mpocThIX 4Hcell. Y Kjacca JOJKEH ObITh
KOHCTPYKTOp, mNpuHuMawommii (int start), u ¢yakous int GetNextPrime(),
BO3Bpalaroias OJjivkaiiiiiee crpasa oT start-a mpoctoe 4ucio (Bkiatouas start). B
KOHCTPYKTOpE KOIMMPOBAHUS TpeOyeTCsl CKOMUPOBATh TOJBKO 3HAUCHHUE value, mpu
sToM modulo 3a7aeTcsi paBHBIM HYITIO.

Oynkums  GetNextPrime 1momkHa HM3MEHATh COCTOSTHUE OOBEKTa — TIpHU

IIOBTOPHOM €€ BBI3OBC HYKHO BO3BpalldTh Y>KC CICAYIOIICC ITPOCTOC YHCIIO.

JlaGopaTopuasi padora 2 (1 yac). Bam HeoOXxoaumMo Hamucath .cpp (aii ¢
peanuzanuent xenepa num.h. B koHcTpykTOope Num HEOOXOIUMO COXPaHSThH
3HaueHue value mo moxymo modulo! Ilo ymomuanuto modulo paBHO Hy:miO, B
TakoM ciryuae value coxpansieTcst 6e3 B3ATHS 110 MOIYJIIO.

JlaGopaTopnas padora 3 (1 yac). PeasmzoBare kimacc Date co crieayromumu
metonamu: Koncrpykrop Date(int year, int month, int day). Merox bool IsLeap()
const, BO3BpaIllaloONIMil true B ciiydae, €Ciu roj SBJISIETCS BUCOKOCHBIM U false B
npoTuBHOM ciydae. Meton std::string ToString() const, Bo3BpalarouUi
CTpOKOBOE TipeicTaBiieHne naatel B (¢dopmare dd.mm.yyyy. Metox Date
DaysLater(int days) const, Bo3Bpamaronuii jaTy, KoTopas HAaCTynHT ciycts days
nuer ot Tekymieil. Meroy int DaysLeft(const Date& date) const, Bo3Bparmaroriwii
pa3HUIY MEXAY YKAa3aHHOW M TEKyLIEH AaTou (B AHSX).

JlaGopaTopnasi padora 4 (1 yac). HeoOxomumo peanusoBath Set — Kiacc, B
KOTOPOM PeaJIn30BaHbl OCHOBHBIC OTIEPAIMH HAJlT MHOKECTBAMHU:

Set Union(const Set&) const,

Set Intersection(const Set&) const,

Set Difference(const Set&) const,

Set SymmetricDifference(const Set&) const.



Taxoke HE0OX0IMMO peanu3oBaTh KOHCTPYKTOp Set(const std::vector&) u pynkimm
N00aBJICHUS, yIAJICHUS M MPOBEPKH HAIMYMs dJIEMEHTa BO MHOXecTBe: Void
Add(int64 _t), void Remove(int64 _t), bool Contains(int64 _t) const.

Jlnst goctyna KO BCEM 3JeMEHTaM MHOXECTBA peann3oBarh QyHKIuio std::vector
Data() const. Ilpeamosaraercsi, 4ro Kjacc OyaeT HMCIONB30BaH IS XPaHCHHS
Henblx yucen tuma int64 t. Jlnsg XpaHeHUs 3JEeMEHTOB CIEIyeT HCIOJIb30BaTh
std::vector ¢ COOTBETCTBYIOIIMM MapaMeTpoM I1adIoHa.

JlaGopaTopnas pa6ora 5 (1 wac). Bam HeoOxomumo HamucaTh .cpp Qaili ¢
peanuzanuei xeaepa num.h.

JlaGopaTtopnas paGora 6 (1 wac). TpeOyercs peasm3oBaTh Kiacc
BufferedReader co cnenyromum natepdeiicom:
class BufferedReader {
public:

explicit BufferedReader(PackageStream* stream);

int32_t Read(char* output_buffer, int32_t buffer_len);
h
B xonctpykrop BufferedReader mnepemaercs ykazarenp Ha O0OBEKT Kjacca
PackageStream (cM. onucanue HUXKE), C IOMOIIBIO KOTOPOTO OYAYT CUUTHIBATHCS
nakeTbl HekoTopoil nnuHbl. Mertox int32 t Read(char® output buffer, int32 t
buffer len) 3amuceiBaeT mo ykazaremto output buffer maker anuubl He Oolee
buffer len u Bo3Bpamaer peanbHbI pa3Mep 3alMCAHHOIO MakKeTa (3TO YHUCIO
MOJKET OBITh MEHBIIE, YeM 3aJaHHas JJUHA, €CIIU CTPOKA 3aKOHUMJIACh PaHBIIIE).
Wurepdeiic kmacca PackageStream:
class PackageStream {
public:

PackageStream(std::string source, int32_t package_len);

int32_t PackagelLen() const;

int32_t ReadPackage(char* output_package);

h

B kouctpyktop PackageStream mnepemaercs crpoka source, U3 KOTOPOH
BIIOCJICAICTBUM TOOAWTOBO OyIyT CUUTHIBATHCS MaKeThl IIMHBI package len wu,
coOCTBeHHO, JMHA TmakeToB package len. Meron int32 t Packagelen()
BO3BpamaeT IMHYy maketa (package len), KOTOpBI CUMTBIBAET METOJ
ReadPackage. Meton int32_t ReadPackage(char® output package) 3amuchiBaet 1o
ykazareno output package maker mnuHbl He Oonee package len u Bo3Bpamaer
peasIbHBIN pa3Mep 3aMCaHHOTO TTaKeTa.

Pa3pea 2.

Jlabopatopnass padora 1 (2 wuwaca). Koncrpykrop kiacca PageAllocator
npuHUMaeT pazmep Onoka B Oaiitax. dynkuus Allocate Beinensier 610K pa3mepa,
3aJIaHHOTO B KOHCTPYKTOpE. JIaHHBIN KJTacc peain30BbIBAaTh HE HYXKHO.

class PageAllocator {

public:
explicit PageAllocator(std::uint64 _t page_size);
void* Allocate();

}



HeoOxomumo peamusoBath kinacce FixedAllocator, y KOoToporo momkHbBI OBITh:
KoHcTpykTop nmpuHuUMaromuii page size — pa3zMep 0Jioka B 3neMeHTax tuna Tp.
Oyukiusi  Allocate Bo3Bpamiaromas ykaszarelb Ha CIEAYIOIIYI0 CBOOOJHYIO
namaTh. Ecnu cBoOomHov mamsartu Her ¢yHkius Allocate monydaer ee depes
o0bekT page allocator . dynknus Deallocate qo6apstomas ykasaTeiab 00paTHO B
nys cBoOoaHou namsti. Oyukius InnerAllocator Bo3Bparatomas HeU3MEHIEMYIO
CCBUIKY 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 00pa3oM BbI JIOJDKHBI BBIACIATh MHHUMAIbHO BO3MOMKHOE KOJ-BO
6510k0B mamsiTu (KoJi-Bo BhIBO30B Allocate y oObekTa page allocator ). Beimenstsb
aMATh MOXHO TOJIBKO C IIOMOIIbIO JAHHOTO OOBEKTA.

JlaGopaTopnasi pabdora 2 (2 uyaca). BaMm HeoOX0aMMO peain30BaTh Kiacc
SmartPointer, unTepdeiic koroporo Haxoautcs B (ailie SmartPointer.hpp, a
TaKKe peann3oBaTh BcrnomorarenbHbli Kiacc Core. Orpannuenue. Ilpu
peanuzaiuu kiacca SmartPointer Helb3st 100aBIATH HOBBIE MOJIS.

JlabopaTropHasi padora 3 (2 uyaca). Peanusyiite marrepH IPOEKTUPOBAHMS
"®adpuka". dabpuka MOXKET co3AaBaTh IPOU3BOJIBHBIX IOTOMKOB 0a30BOTr0O
kiacca. B Hamem cimydae 6a3o0BbIM kitaccom Oynetr Object, a cama dabpuka —
kiaccom Factory. Onpenenenue kinacca Object JOKHO OBITh B TOUHOCTH TaKUM:

class Object {

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

Meton ToString siBisieTcss aOCTpakTHBIM. DTO O3HAYaeT, YTO BCE MOTOMKH
Object 00s13aHBI IEPETPY3UTH ITOT METOI.

Bama ¢abpuka nomkHa yMeTbh MOHUMAaTh, TOTOMKAa KaKOTO TUIMA OT HEE XOTAT
MOJIYYNTh B JTAHHBI MOMEHT. DTO O3HAYaeT, YTO y KaXJIOTr0 MOTOMKa JOJHKCH
ObITh HEKOTOpbIH uaeHTU(UKaTOp. B 3TOoM 3amanuu OyneM HCHOJb30BaTh
CTPOKOBBIC UACHTHU(PUKATOPBI.

dabpuka mnomaepkuBaeT Bcero jaBe omepanuu. Onna w3 Hux: Object*
Create(const std::string& class_id) — stot meron kiacca Factory momyuaer Ha
BXOJI WACHTH(PUKATOP KJAcCa, CO3/AET IK3EMIUISIp 3TOTO Kjacca W BO3BpaIaeT
yKazaTellb Ha CO3JaHHbIA JK3eMmIunsip. Cpasy mocie KOHCTPYHUPOBAaHHS Ballia
dbabpuka MODKHA YMETh CO3/1aBaTh MOTOMKOB ¢ ujeHTHU(ukaTtopamu "apple!",
"list" u "yet another identifier". B aTom 3amanuu Bce moromku Object mpu BhI30BE
ToString gomKHBI BO3BpaIaTh cBou uaeHTUGuKaTopsl. Hampumep, xox



Factory factory;

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

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

JIOJDKEH revaTaTh "apple!".

UtoObl He ObUIO CKy4yHO, Bamia (aOpuka JOKHA TOJJICPKUBATH CO3JTAHUE
mo0bIx moToMKOB Object. [[71s1 3TOr0 CyliecTByeT oneparus perucTpaiuu:

void Register(const std::string& class_id, Object*(*instance_creator)()) — stor
METOJI CBsI3pIBaeT HueHTU(UKaTop kimacca class id ¢ mopoxmaromen QyHKuuen
instance_creator. Ilapamerp instance creator — 3TO yKa3aTellb Ha (YHKIIHIO,
KOTOpasi BO3BpallaeT ykasarenb Ha Hacneauuka Object. [Ipumep ucnonap3oBaHus:

Factory factory;

factory.Register("smth", new_smth);

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

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

['ne new_smth 310 dyHkuMs, oObsBiIeHHas kak Object™ new smth(); daiin c
pelIeHrueM JTOJDKEH COJEpKaTh TOJBKO peanu3anuio kiaccoB Factory u Object u
BCITIOMOTaTCJIBHBIX KJIaCCOB, €CJIN H€06XOI[I/IMBI.

JlabopaTtopnass pabdora 4 (2 w4aca). Bam 3amaHbl Kjacchl  y3JOB
CHUHTAKCHYCCKOIo ACpCBa IMPOrpaMMmEbl, HGO6XOI[I/IMI>IG JJIA OITMCaHUA 0OBSIBIICHUS
KJlacCa, METOJ0OB KJacCa 1 IIOJICH KJ1acca.

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;
}
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);

¥

} 3



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
}3
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);
¥
o
Tpebyercs peanuszoBaTh Kiacc FormatVisitor, KOTOpelid OyaeT IO3BOJATH
IIOJIy4aTb OT(bOpMaTI/IPOBaHHOG NpcaACTaBJICHUC IIpOIrpaMMbl B BHJAC CTPOKH, B
COOTBETCTBHH ¢ CUHTaKcucoM si3bika 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;
o
JlabopaTopnass paGora 5 (2 waca). HeoOxomumo peanu3oBaTh Kjacc
GameDatabase co cnexyrommm uatepdericom:
class GameDatabase
{
public:
GameDatabase() = default;
//] BcTaBisieT B 6a3y 0OBEKT ¢ UMEHEM [name | U MO3UIKeH [X, Y]
/// eciin 00bEKT ¢ TakuM 1d B 0a3e y»xe ecTh, 3aMEHSIET €r0 HOBBIM
void Insert(Objectld id, string name, size_t x, size_ty)
/// ynansiet anemeHt 1o id
/// ecnu Takoro sJIeMEHTa HET, HUYEro He JeIaeT
void Remove(Obijectld id);
/// BO3BpaIaeT BEKTOP OOBEKTOB C UMEHEM [name]
Il coptupoBka 1o yosiBanuio id
vector<GameObject> DataByName(string name) const;



/// BO3BpaIaeT BEKTOP 0OHEKTOB, HAXOASAIINXCS B MO3HIINH [X, Y]
Il coptupoBka 1o yosiBanuio id
vector<GameObject> DataByPosition(size_t x, size_t y) const;
/// BO3BpaIaeT BEKTOp BCEX 0OBEKTOB U3 0a3bl
Il coptupoBka 1o yosiBanuio id
vector<GameObject> Data() const;
b
Kon nns GameObject u Objectld ykazan Hmke.
using Objectld = unsigned long long int;
struct GameObject
{
Objectld id;
string name;
size tx;
size ty;
b
PekomenmyeTcss uCHosib30BaTh CTPYKTYypbl JaHHbIX: std::unordered map,
std::map, std::set. OtaenbHas COPTHPOBKA HE MOTPEOyeTCsS €CIU HCIOJIb30BaTh
KOMITapaTop JJIg YIHOPAJOYECHHBIX KoHTeWHepoB (std::set, std::map). IIpumep
opraHnmu3alnuvu JaHHBIX C KOMHapaTOPOM:
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);

}
};

/I 6w1cTpHIA nocTym 1o id
std::map<Objectld, GameObiject, std::greater<Objectld>>

/] GBICTPBIN AOCTYII IO TO3UIIHH
std::map<std::pair<size_t, size_t>, std::set<GameODbject*,
DereferenceCompare<GameObject, std::greater>>>

/] GBICTpPBIIT JOCTYI 11O UMEHH

std::unordered_map<string, std::set<GameODbject*,
DereferenceCompare<GameObject, std::greater>>>
Pa3nen 3.



JlaGopaTtopnass paGora 1 (2 uyaca). Bam nHeoOxomumo HamucaTh (YHKIIHIO
initialize vector(value, diml, dim2, ...), npuHHMalOIIyIO 3HAaYEHUE U Pa3MEPHOCTH,
YW BO3BpAllAIONIYI0 BEKTOp 3aJaHHBIX pPa3MEPHOCTEH, 3alOJHEHHBIM ATUM
3HaueHueM. [Ipumep ucoab30BaHMs TaKOW (PYHKIIMKA MOXKET OBITh CIICTYIOIINM:

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

s peanuzanuu TpedyeTcs UCToNIb30BaTh variadic templates.

JlaGopaTopnas padora 2 (2 4yaca). Hammcare ¢yukumro: Iterator Find<T,
Iterator>(const T& value, Iterator first, Iterator last), koTopast mpuHEMaeT sy1eMeHT
U UTEpaTopbl Ha OTCOPTUPOBAHHYIO KOJUIEKLMIO W BO3BpAlla€T WTEpaTop Ha
TpeOyeMblil 37IeMEHT (B ciydyae OTCYTCTBUS TaKOTO 3JIEMEHTa, PYHKIHS JOJDKHA
BepHYTh last). B 3aBucumoctu OT THMma uTeparopa, JaHHas (QYHKIHUS JOJDKHA
UCIIONIb30BaTh OMHApHBIM WM JUHEeWHbIH mouck (buHapHbBII TOHCK, ecnu
uteparop siBnsiercss Random Access).

JlaGopaTopnasi padora 3 (2 waca). HeoOxoaumo peanusoBaTh (PYHKIIUIO
MergeAssociative, KoTopas TpUHHMAeT 2 AacCOIMATHBHBIX KOHTEHHEpa U
n00aBIsET CONEpPKUMOE BTOpOro K nepBomy. Bosspamaer false ecnu onepanuto
MO’KHO BBITIOJIHUTBG (CM. JaJiee), NHaye BO3BPAILAET true

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

C KoHTeilHepaMHu, UMEIOIIMMHCS B CTaHAapTHOM Oubmmuorexke C++ MOXKHO
O3HAKOMUTBCS 3/1€Ch. Onepannio MOKHO BBIIIOJHUTH €CJIM BEPHBI 3 YCIOBHS:

1) O6a Tuna SBISIOTCS aCCOIMATUBHBIMU KOHTEHHEpaMU

2) VX Tumbl 3J1IEMEHTOB COBNAAIOT, HE yuuThIBas cv qualifiers

3) IlepBblii KOHTEWHEp SBISIETCS MYJBTHKOHTEHHEpPOM WM 00a UMHU HE
SBJISIFOTCS

MynbTUKOHTEMHEpaMU B JIaHHOM cJlydyae Ha3BaHbl cleayrouiue: multiset,
unordered_multiset, multimap, unordered_multimap. Ilpumepbl map THUIOB, AJIs
KOTOPBIX ONEPALMIO BBIIIOJHUTH MOXKHO:

multiset<int> + set<int>

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

multimap<int, const int> + unordered_map<int, volatile int>
JI711 KOTOPBIX HENB3SL:

set<int> + multiset<int>

set<int> + set<double>

int + double

JlaGopaTopnasi padora 4 (2 yaca). PeanuzoBaTh 111a0JIOHHBIN KJIacC BU3UTOPA
CO CIEAYIOIMUM UHTEep(]eiicoM JIsi UCIIOJBb30BAHMS B aITOPUTME MOMCKA B IIIUPUHY
B HEOPUEHTUPOBAHHOM 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;
¥

OObBeKT NaHHOro Kiacca OyneT ucHoJyib30oBaH (yHKIMEH o6xona rpada B
IMPUHY, aHAJOTUYHOM JaHHOW. Meton ExamineVertex Oyaer BbI3BaH B MOMEHT
W3BJICUCHUS BEpIIMHBI M3 ouepenu, Meron DiscoverVertex OyneT BbI3BaH B
MOMEHT J00aBjIeHUsI BEpIIUHBI B odepenb. [locme o0xoma rpada BUUTOP JAOJKEH
XpPaHUTh KpaTyallliMe pacCTOSAHUS OT HAa4aJdbHOW BEPIIMHBI JO BCEX OCTAJIbHBIX.
JlJis mosy4yeHusl pacCTOSIHUS 10 BEPIIMHBI OyeT ucmosib3oBan meto DistanceTo.
Taxke, B Tpomecce 00Xxoga B IIUPHUHY BHU3UTOP JOJKEH TIOCTPOWTH
COOTBETCTBYIOIIEE TaKOMY 00X0JIy OCTOBHOE AepeBo rpada. Meron Parent Oyner
WCIIOJIb30BAaH ISl TIONYYCHHS TpeaKa KaXXIOW BEPIIMHBI B TakoMm rpade.
PonuteneM KOpHEBOW BEpIIMHBI SABJISIETCS OHAa cama. OK3EMIUIAP BU3UTOpA
nepemaercss B QyHKIUIO 0 3HAYCHHIO, W I d()PEKTUBHOTO KOMHMPOBAHUS €TO
pasmep JoJKeH ObITh He OoJbIie pa3mepa shared ptr.

JlaGopaTopHasi pa6ora 5 (2 yaca). Bam HeoOXo1uMo HanmucaTh MeTadyHKITHIO
1s_customly convertible<A, B> , Kkoropas mnpoBepsieT, CYIIECTBYEeT JU
cnenuanu3anusa cTpyktypbl Convert mist tunoB A u B. Untepdeiic dyHkuum
JIOJDKEH COOTBETCTBOBATh AaHAJOTMYHBIM (YHKIHMSIM U3 MOIyJs type traits,
Harpumep 1s_same. Crneumanuzanus cTpykTypbl Convert MOXET BBITIIAIETh
CJIeTyIOITUM 00pa3zoM:

template < >

struct Convert<int, float> {

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

by
h
Taroke HeoOxomumo peanmzoBath 2 crpyktypsl: NoTriviallyConstructible —
CTpyKTypy 0e3 nedonraoro koHctpykropa u NoCopyConstructible — cTpykTypy
0e3 KOHCTPYKTOpa KOMUpoBaHUs. (DTO €IUHCTBEHHBIC TPEOOBAHUS K CTPYKTYpaM,
BCE OCTAIbHOE — HEBaXXHO). J[J1 BBIIIICONMMCAHHBIX CTPYKTYp TpedyeTcs 100aBUTh
cnermanu3anuio  pynkropa Convert: mna  (NoTriviallyConstructible, int) wu
(NoCopyConstructible, NoTriviallyConstructible) u peanuzoBats eit oneparop ()
MIPOU3BOJIBHBIM 00Pa30M.
JlaGopaTopnass paGora 6 (2 wuyaca). Bam HeoOxoaumo HamucaTh
npeodpazoBanue TupleToVector u obpatnoe st Hero VectorToTuple
Turbl Ha BBIXOJIE€ TOJKHBI ObITH 0e3 cv qualifiers u ccbLiok
tuple<vector<T1>, vector<T2>, vector<T3>, ...> ==> vector<tuple<T1, T2, T3,
S>>
vector<tuple<T1, T2, T3, ..>> ==> tuple<vector<T1>, 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(vec2)),
decltype(tpl)>);

static_assert(std::is_same_v<decltype(TupleToVector(tpl2)),
decltype(vec)>);

vector<int> v1l, v2, v3;

static_assert(std::is_same_v<decltype(TupleToVector(tuple<const
vector<int>&, const vector<int>&, const vector<int>&>{v1, v2, v3})),

vector<tuple<int, int, int>>>);

Eciu BO3MOXHO, (YHKIHMH JODKHBI BO3BpallaTh 'yIOOHBIE' THIIBI BMECTO
std::tuple, a Taxke MpUHUMATH UX B KaU4ECTBE MapameTpa

B uwactHocTH, tuple pasmepa 2 gomxeH ObITh IpeoOpa3oBaH B pair, a pazmepa | B
THII IICPBOI'O 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>>

// *kkhkkhkkhkkhkkkhkkikkkhkkikikkikkikikk

tuple<vector<int>> tpl;

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

vector<tuple<int>> vec?2,;

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

// *hkkkhkkkkhkhkhkhkkhkkhkhkhkikikikikx

vector<int> vec;

vec = VectorToTuple(vec);

vec = TupleToVector(vec);

// *kkhkkkkhkkhkkkkikkhkkhkikkikikikik

vector<pair<int, char>> vp;

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

vp = TupleToVector(pv);
Pa3pnea 4.

JlabopaTtopnasi padora 1 (2 uyaca). HeoOxomumo peanuzoBath (HYHKIIHIO
CaesarEncrypt oOpaOateiBatomryro 1mudpom llezaps (mpaBwiii cuBur Ha 3)
BXOJIHYI0O CTPOKY B HECKOJBKO MOTOKOB. ['apaHTHpyeTcs, 4TO CTpoka Oyner
COCTOSITh TOJIBKO M3 MAJICHBKUX JIATUHCKUX OyKB B KoaupoBke ASCII

void CaesarEncrypt(std::string* s);



Oynkuus gomkHa OTpadaThiBaTh ObicTpee (IO CHCTEMHOMY BPEMEHH), YeM
CIeIyIoIas:
void CaesarEncryptOneThread(std::string* s)
{
for (char& c : *s)
c="a'+(c+3-"a) % 26;
¥

JlabopaTtopnasi pa6ora 2 (2 yaca). Bam man xiacc ¢ OCHOBHBIMU (DYHKIIHSIMHU
JUTSL peaTu3aliii MaTPHUIL CO CIICTYIOITIM HHTEpQEHcoM.
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 peamuzoBars ¢Gyakmuro DenseMat MatMulParal(const DenseMat&
a, const DenseMat& b, int thread_count); , koTopast BELIaeT pe3ysbTaT YMHOXKCHHUS
MaTpulbl d Ha MaTpuny b (DyHKI_[I/ISI AOJDKHA HCIIOJIb30BAaTh AJTI'OPUTM
napajuIeIbHOTO YMHOXCHMSI MaTpwil, Hcronb3ys thread count mortokos. Ilpwm
INCPEMHOKCHUN MATPUIl BbIYMUCIICHHUC KaXA0I'0O i,j-FO 9JICMCHTA MAaTpPUIIbI-
pe3ylibTaTta HC 3aBUCUT OT IIOPAAKA BBIYUCIICHUA OCTAJIBHBIX 3JICMCHTOB, IIO3TOMY
Bbl MOJKCTC BBIYUCIIATH OTIACJIBHBIC YdCTH MATPUOBI-PC3YyJIbTaTd HC3aBUCHMO B
pa3HBIX MOTOKAaX 0€3 CHHXPOHMU3AIMU MEXAy HUMH. TecTupytomas cucremMa Oyaer
MIPOBEPATH, UTO:

1. ¢yHKIMA TEpEeMHOKEHUS MATPHI] BBIJACT MPABUIBHBIN pe3yibTaT MpHU
Pa3INYHbIX KOJIHNMYCCTBAX ITOTOKOB (B T.4. 60.]'II>HI6M, 4CM KOJIHMYCCTBO AJCP Ha
TECTUPYIOIIEH MAILIUHE).

2. ¢ YBCIIMYCHUCM YHCJIa ITIOTOKOB 0 KOJHUYECTBA AACP BPEMS BBIITOJIHCHUA
YMCHBIIACTCA.

3. HanIy4dmcee BPpEMs BBIIIOJIHCHHA JOCTATOYHO MaJIo.

JlaGopaTopnas pa6ora 3 (2 ugaca). Bam HeoOxoqumo peanusoBath thread-safe
o4cpc/ib CO CICAYIONIMMU MCTOJaMU
template <typename T>
class Queue {
public:
T Pop();

size_t Size();



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

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

}

Ouepenp J0KHA YMETh paboTaTh ¢ 00bEKTaMU 0€3 KOHCTPYKTOpa KOMMPOBAHUSI.

I11. YYHEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIIUXCA

VY4eOHo-MeToIuYeCKOe 00ECIEYeHNE CaMOCTOATEIbHON pabOoThl 00yUaOIIXCs
no pucruminae «OO0BEeKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE) BKIIOYAET B
ceos:

1. nnaH-rpaduK BBIIOJHEHUS CAMOCTOSTENBHOW pabOThl MO TUCUUILUIMHE, B

TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE MO KAXKIOMY 3aJaHUIO;

2. XapaKTepUCTHKA 3aJaHUIl Il CaMOCTOSITEIbHON paboThl 00YyYAIOIIUXCS U

METOIMYECKUE PEKOMEH/IALUHU 110 UX BBIIIOJIHEHHUIO;

3. TpeOoBaHMS K  MpEACTaBICHUI0O W OQOPMIICHUIO  PE3yJbTaTOB

CaMOCTOSITENILHOM paboThI;

Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHOH PadoThI 0 TMCHMILINHE

Ne Jara/cpoxku Bua camocrosiTeqbHOI padoThI IIpumepHbIe ®dopmMa KOHTPOJIS
n/n BBINOJTHEHHS HOPMBI BpeMeHH
HA BBINOJHEHHE
1 Henenu 1-2 IMoaroroka k abopaTopHOH 2 Jaca JlabopaTopnas pabora
pabote Nel-2, paznena 1 Nel-2
2 Henenu 3-4 [Moaroroka k 1abopaTopHOM 2 qaca JlabopaTopnas paboTa
pabote Ne3-4, paznena 1 Ne3-4
3 Henenu 5-6 IToaroroBka k mabopaTopHOH 2 yaca JlaGoparopnas pabota
pabote Ne5-6, paznena 1 No5-6
4 Henenu 7-8 IToaroroBka k mabopaTopHO 3 yaca JlaGoparopnas pabota
pabote Nel-3, pa3nena 2 Nel-3
5 Henenu 9-10 IToaroToBka K 1a00paTOpHOI 2 yaca JlabopaTopHast pabota
pabote Nod-5, paznena 2 Nod-5
6 Henenu 11-12 IToaroroBka k mabopaTopHOH 3 yaca JlaGoparopnas pabota
pabote Nel-13, paszaena 3 Nel-3
7 Henenu 13-14 IToxroToBka k 1abopaTopHOH 3 4aca JlabopaTopnas pabora
pabote Ned-6, pazmena 3 Ned-6
8 Henemnn 15-16 [Moaroroska k 1TabopaTopHOM 3 gaca JlabopaTopnas paboTa
pabote Nel-3 Nel-3

XapakrepucTHKa 3aaHUH IS CAMOCTOSITEIbHOH PadoThl 00y4arOUIUXCs U
MeTOAUYeCKHE PEKOMEHIAllMHU 10 UX BbINOJIHEHHIO

CamocTtosiTenbHast paboTa  CTYJIEHTOB COCTOMT M3 MOATOTOBKH K
7ab0paTOpHBIM paboTaM B KOMITBIOTEPHOM KJlacce, pabOThl HaJl PEKOMEHI0BAaHHON
muteparypoi. [Ipu moaroroBke k pabopatopHbIM paboTaM HEOOXOIUMO CHaJalia
IPOYUTATh OCHOBHBIE TOHSTHS MO TeMe. [Ipu BBIONHEHWH 3aJaHUS HYKHO
CHauasa MoHATh, 4TO TpeOyeTcs B 3a/1aue, KAKOH TEOPETHUECKUN MaTeprall Hy>KHO




UCIIONb30BaTh, HAMETUTh IUIaH penieHus 3afaud. Jlabopartophbie paboOThI
BBITOJIHSIOTCS CTY/IGHTAaMH B KOMaH 1aX.

PexomeHayeTcsi MCHOIb30BaTh METOIMYECKHUE YKa3aHUS W MaTepualbl IO
Kypcy  «OOBEKTHO-OpPUEHTUPOBAHHOE AIIEKTPOHHBIE
nocobusi, umMeromuecss Ha cepBepe llIkonbl ecTecTBEHHBIX Hayk, OuUOIHMOTEKE

JAB®YVY u B cetn UuTepHeT. [Ipn moAroTOBKE K 3K3aMEHY HY>KHO OCBOMTBH TEOPHIO:

IPOrpaMMHUPOBAHUEY,

pa3o0paTh ompeAeNeHUs BCeX MOHATHH M METOJIOB, PACCMOTPETh NMPUMEPHI U
CaMOCTOATEJIBHO PEIIUTh HECKOJbKO THUIIOBBIX 3aJad W3 Kaxaol Tembl. llpu
pelIeHnn 3ajad Bcerza HeoOXOIMMO KOMMEHTHpPOBATh CBOM JIEWCTBUS U HE
3a0BIBaTh O COAECPIKATENIbHON UHTEPIPETALIUY.

TpeOoBaHussi K  NpPeICTABJICHUMID |
CaMOCTOAATE/IbHON PadOThI
Pe3ynpTaTomM camMoCTOSATEIbHOM PadOThI CTYAEHTOB SIBJISIOTCSA BBIITOJIHEHHbBIE

odopmiIeHNI0 pe3yabTaToB

naboparopHbie paboThl. JIabopaTopHbie pabOThI IPEAOCTABISAIOTCS B BUAE (DailioB
IIPUJIOKEHUN U COIPOBOKIAIOTCS MOSICHUTEIIBHON 3aITMCKOM.

IV. KOHTPOJb JOCTUKEHUSA LEJEN KYPCA

Ne Konrpoaupyembie Kon u OueHoYHbIE CpeICTBA
n/n pas3zaenbl / TeMbl HaNMEHOBAaHHUE TeKyIHH KOHTPOE IpoMexRyTouHas
JUCHMILTHHBI HHIUKATOPA aTTecTamus
JOCTHKEHHUSI
1. | Pasnmen 1. [1K-3.1 | 3Haer YcTHBIE OTBETHI Ha IInceMeHHBINH OTBET
IK-5.1 IIPAKTUYECKUX 3aHATUAX 110 Ha DK3aMEHe
pasgeny 1. (mporpammHas
[IK-3.2 | ymeer [IpakTudeckoe 3agaHue Mo peanuzanms)
I1K-5.2 paszeny 1.
[K-3.3 | Bmageer | [IpakTudeckoe 3agaHue 1Mo
T1K-5.3 paszeny 1
Pazpnen 2. [1IK-3.1 | 3Haer VYcTHBIE OTBETHI HA ITnceMeHHBINH OTBET
IIK-5.1 MPAaKTUYECKUX 3aHATUAX IO Ha SK3aMeHe
pazgeny 2. (mporpammHas
2 [IK-3.2 | ymeer [IpakTudeckoe 3agaHue Mo peanuzanms)
[K-5.2 pazneny 2.
[K-3.3 | Bmageer | [IpakTuueckoe 3agaHue 1Mo
T1K-5.3 paszeny 2
Pazpgen 3. [1IK-3.1 | 3Haer VY cTHBIE OTBETHI HA ITnceMeHHBINH OTBET
IIK-5.1 MPAaKTUIECKUX 3aHATUAX IO Ha SK3aMeHe
paszeny 3. (mporpammHas
3. [1K-3.2 | ymeer [IpakTuueckoe 3agaHue mno peanusaus)
I1K-5.2 paszeny 3.
[K-3.3 | Bmageer | [IpakTudeckoe 3agaHue 1Mo
T1K-5.3 pasneny 3
Paznen 4. IIK-3.1 | 3maer VY CcTHBIE OTBETHI HA IIuceMeHHBIN OTBET
IIK-5.1 MPaKTUYECKHUX 3aHSATHUSIX 110 Ha JK3aMEHE
4. pazneny 4. (mporpammHas
[IK-3.2 | ymeer [IpakTuueckoe 3agaHue mno peanu3anms)
[IK-5.2 pazneny 4.




[IK-3.3 | Bmageer | IIpakTuueckoe 3amaHue MO
[IK-5.3 pasneny 4

V. CIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI
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1. FirebirdSQL  Manuals .-  Firebird  Foundation Inc., 2013.
http://www.firebirdsql.org/en/documentation/
2. Kaybman B. 1. S3biku nporpammupoBanus. KoHuenmuu 1 npUHLIUIGL. --

M.: Paguo u cBs3b, 1993.

3. Maptsinenko b. K. SA3biku u Tpancisuuu, CII0IY, 2002

4, Corbett R. Bison manual, © 1998-2002 Free Software Foundation, Inc.

5. Paxson V. Flex, a fast scanner generator. Edition 2.5, © 1998 Free Software
Foundation, Inc.

6. Kakde O. G. Algorithms for Compiler Design, © Charles River Media, 2002
7. Leone M. Research Language Overviews, © Carnegie-Mellon University,
2002

8. ISO/IEC 9075-2:2011 Information technology — Database languages —
SQL — Part 1: Framework (SQL/Framework). — ISO/IEC, 2011 — 90 c.

Q. ISO/IEC 9075-2:2011 Information technology — Database languages —
SQL — Part 2: Foundation (SQL/Foundation). — ISO/IEC, 2011 — 1483 c.

10. ISO/IEC 9075-2:2011 Information technology — Database languages —
SQL — Part 11: Information and Definition Schemas (SQL/Schemata). —
ISO/IEC, 2011 — 316 c.

JlonmosiHUTE/ILHAS JIUTEpaTypa
(neuammnole u 31eKmponHbBIE UBOAHUA)

1. Gulutzan, Peter and Pelz, Trudy SQL-99 Complete, Really. - 2011.

2. https://mariadb.com/kb/v/sql-99-complete-really/

3. MariaDB Documentation. SkySQL Corporation Ab., 2013

4, https://mariadb.com/kb/en/mariadb-documentation/

5. PostgreSQL Manuals, version 9.3 .- The PostgreSQL Global Development
Group, 2013.

6. https://www.postgresgl.org/docs/manuals/

7. Kammama A. T., Maukesnu WM. B. VYHuBepcaibHble  A3BIKH

nporpamMmupoBanus. CeMaHTHUECKUI MOAXo1. -- M.: Paguo u cBs3p, 1991

8. ®omuue B. C. ®opmanbHbie s3bIKH, TpaMMaTHKA U aBToMathl, CII6I' DY
"JIDTHU"


http://www.firebirdsql.org/en/documentation/
http://gamma.math.spbu.ru/user/mbk/content.html
http://www.gnu.org/software/bison/manual/
http://www.gnu.org/manual/flex-2.5.4/flex.html
http://imcs.dvgu.ru/lib.int/docs/Programming/Algorithms/Algorithms.For.Compiler.Design.chm
http://www-2.cs.cmu.edu/afs/cs.cmu.edu/user/mleone/web/language/overviews.html
https://mariadb.com/kb/v/sql-99-complete-really/
https://mariadb.com/kb/en/mariadb-documentation/
https://www.postgresql.org/docs/manuals/

Q. Kakde O. G. Algorithms for Compiler Design, © Charles River Media, 2002
10. Leone M. Research Language Overviews, © Carnegie-Mellon University,
2002

Ilepevyenb pecypcoB HHGPOPMANUOHHO-TEJTCKOMMYHHUKANMOHHOU CeTH

«AHTEepHET»
1. Marepuanel caiita [OnekTpoHHbIH pecypc]. — Pexum pgocryma:
http://www.cplusplus.com
2. Marepuanel caiita [OnekTpoHHbIH pecypc]. — Pexum pgocryma:
https://en.cppreference.com/w/
3. Marepuainsl caiita [DneKTpoHHBIN pecypc]. — Pesxxum noctyma: Stroustrup. 4
Edition
4, Marepuanbsl caiita [DnekTpoHHBI pecypc]. — Pexum gocryma: C++17
Standard

VI.METOANYECKHUE YKA3AHUS 1O OCBOEHUIO JIUCHUIIJINHBI

PexomeHaanuu no MJIAHUPOBAHUIO U OPraHU3AlMU BPeMeHU, HEOOXOAMMOT0
NJIS1 U3yYeHUs] TUCUUILTUHBI.

N3yueHne TeopeTUuecKkoro Marepurana rno yueOHuKy — 1 gac B HeJleto.
[ToaroToBKa K MPakTHYECKOMY 3aHATHIO U pabOTe B KOMIIBIOTEPHOM Kiacce — 1
yac.

Torma oOmwme 3arpaThl BpeMEHH Ha ocBoeHHE Kypca «OOBEKTHO-
OPUEHTUPOBAHHOE MPOTrPaMMHPOBAHUE)» CTYIEHTAMU COCTaBSIT OKOJIO 2 4acoB B
HEJIETTIO.

Onucanne moc/jie0BATEILHOCTH ACHCTBUI CTYJAEHTA («CHeHAPHH H3Yy4YeHHS
AMCHMILINHBDY).

[Tpu W3yYEHUU JACHUTUTAHBI «OOBEKTHO-OPUEHTUPOBAHHOE
MpOrpaMMHUPOBAHUE» CJIEAYeT BHUMATEIBHO CIyIIaTh M KOHCIEKTUPOBATH
Matepuall, M3JaracMblii Ha ayJAUTOPHBIX 3aHATUSX. J[JI1 ero mnoHuMaHus u
Ka4eCTBEHHOTO YCBOGHHSI PEKOMEHAYETCS ClIeaylolas IMOCaeq0BaTEeIbHOCTh
JICUCTBUI:

1. Tlocnme oxoHYaHUsS YYEOHBIX 3aHATUM [JII 3aKpEIUICHUs Marepuala
MPOCMOTPETh M OOJyMaTh BBIMOJHEHHBIE CETOAHS MPAKTUYECKHUE pPaboTHI,
pazo0paTh paccMoTpeHHbIe TpuMepsl (10-15 MuHyT).

2. Ilpm moAaroToBKE K MPAKTUYECKON padoTe CIEeAYIOMEro JHS TMOBTOPHUTH
coJiepKaHHe TMpeapiaylied paboThl, MOAyMaTh O TOM, Kakas MOXET OBITh
cnenyromias teMa (10-15 munyT).

3. B Teuenue Henmenu BwIOpaTh BpeMms Uil pabOThl CO  CHEHUATBHOU
JUTEPATypor B OMOIMOTEKE U JIs 3aHATUIA Ha KOMITbIOTEpE (10 2 yaca).

4. Ilpu moAroTOBKE K MPAKTHYECKUM 3aHSATHUSM CIICIYIOIIETO THS HEOOXOIUMO
CHayaja MpPOYUTATh OCHOBHBIE MOHSTUS MO TeMe JoMaiiHero 3aaaHus. [lpu


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
http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2017/n4713.pdf
http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2017/n4713.pdf

BBIMIOJIHEHUH 3aJIaHUSI HYKHO CHadajia MOHATh, UTO TpeOyeTcs B 3a/1aye, Kakou
TEOPETUYECKUM MaTepuall HYKHO HCIOIb30BaTh, HAMETUTH IUIAH PELICHHUS
3agaun. Ecau 310 He gano pe3yibTaToB, U Bel crienanu 3amady «mo oOpasiy»
ayJUTOPHOW 3a/lauM, UJIM U3 METOJNYECKOr0 MOCOOUs, HYKHO MOCJE PELICHUS
TaKoOW 3aJayd 00AyMaTh XOJI PELIEHUs U MONpoOOBaTh PEIUIUTh AHAJOTUYHYIO
3a/1a4y CaMOCTOSITEJIBHO.

Pexomenganum no padore ¢ Jqureparypoit

Teopernuecknii Marepuan Kypca CTaHOBUTCS Oojiee NOHATHBIM, KOTIJa
JONOJIHUTENBHO M3y4aroTcss W KHuru, u HMuTepner-pecypesl.  Ilosesno
UCIIOJIb30BaTh  HECKOJBKO  YYEOHMKOB, OJIHAKO JIErY€ OCBOMTH  KYpC,
NPUACPKUBAICH OAHOTO Yy4eOHMKAa M KOHCIEKTa. PexomeHayercs, Kpome
«3ay4rBaHUA) MaTepuala, J0OUThCS MOHUMAHUS U3y4YaeMOW TE€Mbl JUCIUILIUHBI.
Kpome Toro, oueHpb moJIe3HO MBICIIEHHO 3a/1aTh ceOe U MOoIpoOoBaTh OTBETUTH Ha
CJIEIyIOLIME BOIIPOCHL: O YEM 3Ta IJ1aBa, KAKME HOBBIC ITOHATHUS B HEW BBE/ICHBI.
CoBeTbl 110 IOATOTOBKE K IK3aMEeHY

Heobxoanmo nonb3oBaTbes yueOHHMKaMU. BMecTo «3ayunBaHus» MaTepualia
BAKHO JIOOMTHCS NMOHUMAHUS M3Y4YaeMbIX Te€M AUCHUIUIMHBL [Ipy moaroroBke k
HK3aMEHY HY)XHO OCBOMTH TEOPHIO: pa3o0paTh OINpENETIeHHs] BCEX IOHSATHUMH,
pPaccMOTPETh MPUMEPHI U CAMOCTOATENBHO PEIIUTh HECKOJIBKO THUIIOBBIX 3a/1a4 U3
K10l TeMbl. [Ipu pemenun 3amad Bcerna HEOOXOIMMO KOMMEHTHPOBATH CBOU
JEHCTBUA U HE 3a0bIBaTh O COAEPIKATEIbHON HHTEPIIPETALIUH.
Ykazanus 1no Opra"Hu3anuM padoTel ¢ KOHTPOJBHO-M3MEPHUTENbHBIMHU
MaTepHaJaMu

[Tpu moaroroBke k JaboparopHoil paboTe HEOOXOAUMO CHayajla MPOYUTaTh
TEOPHIO MO KaKA0W TeMe. OTBeyass Ha MOCTaBJIEHHBINA BOINPOC, MPEABAPUTEIBHO
CJIelyeT MOHATh, YTO TpedyeTcs oT Bac B 1aHHOM ciiy4ae, KaKoi TeOpeTHYECKH
MaTepuraj Hy>KHO UCTOJIb30BaTh, HAMETUTh OO TJIaH pPeIleHusI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AN CIUIIJIMHBI

OOpa3zoBaTenbHbId MPOIECC MO AUCHUIUIMHE MPOBOJUTCS B JICKIMOHHBIX U
KOMITBIOTEPHBIX ayIUTOPHUSIX.

MynbTuMmenuitHasi JEKIUOHHAS ayauTopusi (MyJIbTUMEIUMHBIA TPOEKTOD,
HACTEHHBIN dKpaH, JOKyMEHT-Kamepa) o. Pycckuii, kammyc JIBDY, kopmyc 20(D),
ayn. D738, D654/D752, D412/D542, D818, D741, D945, D547, D548, D732

Komnrbrotepubie kiacchl: (0cka, 15 TmepcoOHaIbHBIX KOMIBIOTEPOB) O.
Pycckuii, kamnyc JIB®Y, kopmyc 20(D), D733, D733a, D734, D734a, D546,
D546a, D549a (Kamnyc /IBDY), ocHalieHHbIe KOMIbIOTEpaMHU Kiacca Pentium wu
MYJIbTUMEIUUHBIMU  (MPE3EHTAIIMOHHBIMM) CHUCTEMaMH, C TMOJKJIIOYEHUEM K
oOLIeKoprnopaTuBHOM KoMIbtoTepHOi cetn JIBDY u cetu UnTepHer.



Vill. ®OHAbI OHEHOYHBIX CPEACTB

B cooTrBercTBHMH €

tpedoBanusiMu  ®I'OC  BO  md

aTTcCTalnn

06y‘IaIOHII/IXCH Ha COOTBCTCTBUC HX IICPCOHAJIBHBIX ,Z[OCTI/I)KeHI/Iﬁ IIAHUPYCMBIM
pe3yiibTaTaM 06y‘I€HI/IH 110 JUCHUIIIINHC CO3JaHbl (1)OHI[BI OICHOYHBIX CPCACTB:

Ne
n/n

Konrpoaupyemsie
pasnensl
AUCHUTLTUHBI
(pe3yJbTaThl 1O
pazaejaam)

Ko koHTpo/MpyeMoii KoMIIeTeHUMU/TIIAHUPYeMble
pe3yJbTaThbl 00y4eHust

HaumMmeHnoBanue
OLIEHOYHOI'0
cpeacTrBa

Pazgen 1.

IIK-3/ 3HaTh COBpEMEHHBIC aJITOPUTMUYCCKUE U TPOTPAMMHEIC
pelieHust B 007aCTH CUCTEMHOTO M PUKJIATHOTO
MIPOTPaMMHUPOBAHHS.

YMeTh: IPIMEHATh COBPEMEHHBIEC aNTOPHTMUIECKUE H
MIPOTPaMMHBIE PEIICHUS B 00JIaCTH CHCTEMHOTO M MIPUKJIIATHOTO
MIPOrPaMMHPOBAHUS, B TOM YHCIIE C TPUMEHEHHEM
COBPEMEHHBIX BEIUHCIUTENBHBIX CHCTEM.

Baaners: HaBbIKaMU pa3pabOTKH U MPUMEHEHHUS COBPEMEHHBIX
JITOPUTMUYECKUX U MPOTPAMMHBIX pElIeHH B 00JacTH
CHUCTEMHOTO U TPUKJIAIHOTO TPOrPaMMHUPOBAHMUS, B TOM YHCIIE
C IPUMEHEHUEM COBPEMEHHBIX BHIYUCIUTENBHBIX CUCTEM
IIK-5/ 3naTh OCHOBHBIEC CTAaHAAPTHI, HOPMBI U TIPAaBUJIA
pa3paboTKU TEXHUYECKOW TOKyMEHTAIUU TIPOTPaMMHBIX
MIPOAYKTOB U MPOTPAMMHBIX KOMILICKCOB.

YMeThb: HCIIOTB30BATH UX MPH IMOATOTOBKE TEXHUIECKOW
JOKYMEHTAIIH MIPOTPAMMHBIX TIPOTYKTOB.

Baaaers: MpakTHYeCKUM OIBITOM ITOITOTOBKH TEXHUUSCKOW
JOKYMEHTAITHL..

[IncemenHsIi
OTBET Ha DK3aMEHE
(mporpammHas
peanu3anmys)

Pazpnen 2.

IIK-3/ 3naTh coBpeMeHHbIC aIrTOPUTMUIECKHE U TPOTPaMMHEIC
pemeHust B 00JIaCTH CHCTEMHOTO U MPHUKIIaJHOTO
IIPOTPaMMHUPOBaHHUS.

YMeTh: IPUMEHATh COBPEMEHHBIEC aITOPUTMUYECKHE U
MPOTrpaMMHBIE PELICHUS B 00JIACTH CUCTEMHOTO U ITPUKJIIAIHOTO
HIPOTPaMMHUPOBAHMSA, B TOM YHCIIE C IPUMEHEHUEM
COBPEMEHHBIX BBIUNCIUTENBHBIX CHCTEM.

Buiagern: HaBbIKaMy pa3pabOTKK ¥ NPUMEHEHUSI COBPEMEHHBIX
ITOPUTMUYECKUX M IPOTPAaMMHBIX PEIICHUH B 00acTn
CHCTEMHOT0 ¥ MIPHUKIIAJHOr0 IPOrpaMMHUPOBAHUs, B TOM YUCIIE
C IPUMEHEHHEM COBPEMEHHBIX BBIUUCIUTENBHBIX CUCTEM
IIK-5/ 3naTh OCHOBHBIE CTaHAAPTHI, HOPMBI U IIPaBHIIA
pa3paboTKN TEXHUUECKOI TOKyMEHTAIN IIPOrPaMMHBIX
MIPOAYKTOB ¥ MPOrPaMMHBIX KOMITJIEKCOB.

YMersn: UCII0JIB30BATh UX IIPU IOJATOTOBKE TEXHUUECKONH
JOKYMEHTAIIH [IPOTPAMMHBIX POYKTOB.

Baagers: NIpakTUYECKUM OIBITOM IOATOTOBKU TEXHUYECKON
JIOKYMEHTAITHH..

[MuceMeHHbIH
OTBET Ha HK3aMEHE
(mporpammHas
peanu3anys)

Pazgen 3

IK-3/ 3naTh coBpeMeHHbIE arTOPUTMHYECKUE U IIPOrPaMMHBIE
peteHust B 00JIaCTH CUCTEMHOTO U MPHKJIIaTHOTO
MPOTPaMMHPOBAHUSL.

YMeTh: IPUMEHATh COBPEMEHHBIE AITOPUTMUYECKUE U
MPOTPaMMHBIE PEIIEHUS B 00JIACTH CUCTEMHOTO U ITPUKIIAIHOTO
IIPOrpaMMHPOBAHUS], B TOM UUCIIE C IPUMEHEHHEM
COBPEMEHHBIX BBIUUCIIUTENBHBIX CUCTEM.

Buiragern: HaBbIKaMy pa3paOOTKH M NPUMEHEHHUSI COBPEMEHHBIX
ANTOPUTMUYECKHX U IPOTPAMMHBIX PEIICHUH B 00J1acTH
CHCTEMHOTO | ITPHUKJIAJHOTO IPOrPaMMHUPOBAHUS, B TOM YHCIIE
C IPUMEHEHNEM COBPEMEHHBIX BBIUNCIUTENFHBIX CHCTEM
IIK-5/ 3HaTh OCHOBHBIE CTaHAAPTHI, HOPMBI U TIPABHIIA
pa3paboTKK TEXHHYECKOW JOKYMEHTAINN IPOTPAMMHBIX
MPOAYKTOB U MPOrPaMMHBIX KOMILJIEKCOB.

YMeThb: HCNIOB30BATh UX MPU MOATOTOBKE TEXHUUECKOH

[TucbmeHHbI
OTBET Ha YK3aMEHE
(mporpammHas
peanu3anms)




JAOKYMCHTAlUU MPOrpaMMHBIX ITPOAYKTOB.
Baanern: IMPAKTUICCKUM OITBITOM IOATOTOBKH TEXHUICCKON

JOKYMEHTAIHH. .
4 Paznmen 4. IIK-3/ 3naTh coBpeMeHHbIE aIrOPUTMUIECKHE U TPOTPaMMHEIC [MucemeHHBIH
penreHns B 00JIaCTH CUCTEMHOTO U MIPUKJIATHOTO OTBET Ha HK3aMeHE
HPOrPaMMHUPOBAHHS. (mporpaMmHas
YMeTh: IPUMEHATh COBPEMEHHbIE aJITOPUTMUYECKUE U peanu3arys)

IPOrPaMMHBIE PEIICHHUS B 00IaCTH CHCTEMHOTO M IIPHKJIATHOTO
MIPOrpaMMHPOBAHUS, B TOM YHCIIE C IPUMEHEHUEM
COBPEMEHHBIX BBIYHCIIUTEIBHBIX CUCTEM.

Buragern: HaBbIKaMy pa3pabOTKK ¥ NPUMEHEHHUSI COBPEMEHHBIX
ITOPUTMUYECKUX M TIPOTPAaMMHBIX pellleHHH B 00nacTu
CHCTEMHOT'0 M TPHUKJIATHOTO TPOTPaAMMHUPOBAHHUS, B TOM YHCIIE
C MPUMEHEHHEM COBPEMEHHBIX BBIUUCIUTEIBHBIX CHCTEM
IIK-5/ 3naTh OCHOBHBIE CTaHAAPTHI, HOPMBI U TIPaBHIIA
pa3pabdOTKN TEXHUYECKOI JOKYMEHTAUH IPOr PAMMHBIX
IPOAYKTOB M IPOTPAMMHBIX KOMIUIEKCOB.

YMeTh: HCHOJIB30BaTh UX IIPH IOATOTOBKE TEXHUUECKOW
JOKYMEHTALMU POTPAMMHBIX IIPOAYKTOB.

Baagersb: MpakTHYECKUM OIBITOM HOATOTOBKU TEXHUYECKOH
JOKYMCHTAIUU..

Onucanne nmokasareseil 1 KpuTepueB OLCHUBAHUA:

Onenka HeynoBiieTBOpUTEJIBbHO | YA0BJIECTBOPUTEIBHO | Xopowmo | OTIMYHO

Habpannas cymma Menee 3 (Menee 50%) 3-3,5 (50- 69%) 3,6-4,4 | 4,5-5(85-
6asmoB (% (70-84%) | 100%)
BBIITOJTHEHHBIX
3agaHuii) (Max — b)

Ounenka He3auver 3auer
HaOpanHnas cymma Menee 3 (Menee 50%) 3,1 -5 (50-100%)
6amoB (%

BBITTOJTHEHHBIX

3ajanuii) (Max — 5)

3a4yeTHO-IK3aMeHAIlHOHHbIE MATEPHAJIbI
1. OOIl B C++. Crpykrypel H Kiacchl. MHOXKECTBEHHOE HacCIEOBaHHUE.

BuprtyanbHoe HacnempoBanue. Tabnuia BUPTyaldbHBIX (yHKIHH. AOCTpaKkTHbBIE
kiaccsl. Liskov substitution. NVI

2. VYnpasnenue namateio B C++. BripaBHuBaHue moneil cTpyktyp. butoBbie
noJs B cTpykrypax. Sizeof. Beinenenue namstu (operator new, placement new).
new vs malloc. POD. ®parmenranus mnamsatd. CYETYUK CCBUIOK. YMHBIC
yKasaresn. AJIOKaTOpsI

3. Const  correctness. KoHcTaHTHbIE  yKa3aTelu, CCBUIKHA, METOBI,
nepeMeHHbIe, 3aMbikanmsi. Mutable. CtannaptHas 6ubmmoreka C++. BBog-BhIBO/I.
Konrelinepsl. Tunbl KOHTEMHEPOB. THUIIBI UTEPATOPOB.




4. O0paboTka UCKIIOYeHHH B ct++. Moaynau craHAapTHOW OMOIMOTEKH AJis
pabotel ¢ uckiaodeHusMmu. Exception safety. RAIl. Buasl rapanTuii exception
safety. Packpyrka creka. std::uncaught exception (S). MHWckimroueHus B
MHOTOMOTOYHOM IpuiokeHuu C++.

S. [a6mons B C++. Brnoxxenusie mabiaonbl. Pasnuuus B mabnonax QyHKumii
u KiaccoB. MHcTanuupoBanue mabnona. Cnernuanuzanus maonona. SFINAE.

6. MetanporpammupoBanue. type traits. Variadic templates. Crucku THIIOB.
Tag dispatch (by instance, by type, na mpumepe iterator_traits).

7. ®yukiuu B C++. CrnocoObl nepenaund (QyHKIMM B KayecTBE apryMeEHTa.
Vkazarens Ha (yHkiuto. Oynkropsl. std::function. 3ambikaHuss U aAHOHUMHBIE
dbynkuuu B C++.

8. Mmuoromnorounocts B C++. Race condition. Cioco0Ob1 cuaxponn3anuu. Dead
lock, live lock. Lock-free. Moayns atomic. Conditional variable. Future. Promise
Q. [IpaBuina BeiBeeHus tunoB B C++. decltype, auto, decltype(auto).

VYHuBepcanbHbie cchUikH. Move-cemantuka. Perfect forwarding. Peanuzanus
std::move, std::forward. Value categories.



