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OO6opoTHas cTopoHa TUTYJAbHOro Jucta PII/]

I. PaGouas mporpaMma nepecMoTpeHa HA 3acelaHUM Kadeapbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamucse) (1.0. dammnus)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHMH Kadeapbl/IenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamch) (1.0. damumus)

I11. PaGouyas mporpaMma nepecMoTpeHa Ha 3acefaHuu Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamuce) (1.0. ®amumms)

IV. PaGouasi nporpaMma nepecMOTpeHa Ha 3acelaHMU Kadeapbl/nenapraMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrommii kageopoii

(oamch) (1.0. damumus)



1. L[CJ'H/I H 3aJa4 OCBOCHUA JUCLHUIIIINHBI:

Llens:

N3yuenne 6a30BBIX OCHOB sI3bIKa TIporpammupoBanus C++ u mpruoOpeTeHue
HaBBIKOM 00bEKTHO-OPHEHTHPOBAHHOTO IIPOTPAMMHPOBAHHSI.
3amaun:

® (O3HAKOMHMTH CTYACHTOB C A3BIKOM IIPOTpaMMHPOBAHHUA C++;

® HAay4YuTh OCHOBAM O6’beKTHO-OpI/IeHTI/Ip0BaHHOI‘O IMporpaMMHpPOBaHUS;

® J1aTh HABBIKH PCaIM3alliH CJIOKHBIX aJITOPUTMOB C HCIIOJIB30BAHHCM
YKa3aHHBIX TEXHOJIOTHUH.

JUis yCHEemHOro HW3y4eHMsl AUCUUILIMHBL «OOBEKTHO-OPUEHTUPOBAHHOE
IPOrpaMMHUPOBAHUE» Y 00YUAIOIIUXCS JOKHBI OBITh CPOPMUPOBAHBI CIEAYIOLINE
IIpEIBapUTEIbHbBIE KOMIIETCHIUU:

- YK-2. Crioco6eH onpenensaTs Kpyr 3ajiad B paMKax MOCTaBICHHON 3a/1a4u U
BbIOMpaTh S(PQEKTUBHBIE METOAbl HX PELICHUs, MCXOlAi U3 JEHCTBYIOIIMX
MIPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTPAHUYECHUIA

- OIIK-1 cnoco0OeH NpUMEHATh TEOPETHUYECKUE 3HAHUSA, IOJyYECHHbIE B
0o0JacCTM MaTeMaTUYeCKHMX M €CTECTBEHHBIX HAayK, M MPUMEHATh HUX B
npo¢deCCUOHATIBHON JIEATEIIbBHOCTH

- OIIK-4 crnocobeH pemath 3afauvl MPo(HECCHOHATBHON NESITEIBHOCTH C
PUMEHEHUEM CYILIECTBYIOLIUX MH(OPMAITMOHHO-KOMMYHHUKAI[UOHHBIX
TEXHOJIOTHIA U C yY€TOM OCHOBHBIX TpeOOBaHUMN MH(OPMAIITMOHHON O€30MaCHOCTH

HpOCI)eCCI/IOHaIIBHBIe KOMIICTCHIOWMK BBIIIYCKHUKOB MW HHIWKATOPBI HX

JOCTHXKEHUA:
Twun 3agay Koa 1 HammeHoBaHue
npodeccnoHabHoM Koz M HaumeHoBaHME MHAMKATOPA
KomneTeHuunn AOCTNXKeHnA KomnetTeHumnn
(pe3ynbTaT ocBOEHMA)
MponssoaCcTBEHHO- MK-6.1 npoBOAUT LLeieHanpaBAeHHbIN
TEXHOJIOTUYECKUI MK-6 NoucK MHGopMaLUM O HOBEMLLMX

CnocobeH ocyLWwecTBATL | HAYYHbIX U TEXHOI0MMYECKUX
LeNeHanpas/eHHbIn | OCTUXEHMAX B UHPOPMALIMOHHO-
MOMCK MHPOPMaLMMN O | TEIEKOMMYHUKALIMOHHOWM CeTu

HOBEeMnLnX HaAYUHbIX M «MHTepHeT» 1 B OpPYyrnx NCTO4YHUNKax
TEeXHONOrn4yecKunx MK-6.2 paboTtaeT c 6a3amun JaHHbIX U
AOCTUXKEHNAX B OPYTMMU UCTOYHUKAMM MO HOBEMLLMM
MHPOPMALMOHHO- peweHnAmM U Hay4HO-TEXHONOTMYECKUM

TeﬂeKOMMYHVIKaLI,VIOHHOl‘;I AOCTNXKEHNAM

cetn "UnTepHeT" (ganee - MK-6.3 npumeHAET coBpeMeHHble
ceTb "UHTepHeT") U B | MHPOPMALMOHHO-KOMMYHUKALMOHHbIE
APYrMX UCTOYHUKAX TEXHONOMMM, y4MTbIBasA TpeboBaHNA
NHPOPMaLMOHHOM Be3onacHoCcTH, Ana




Tun 3agav

Koa 1 HanmeHoBaHWe
npodeccnoHanbHoM
KOMMNeTeHuun
(pesynbTaT ocBOEHMSA)

Koa 1 HammeHoBaHue MHOWNKATOpPa
AOCTNXKEHNA KOMNETEHUNN

pewweHuns npodpeccMoHanbHbIX 33434

OpraHu3aumoHHo-
ynpaBieHYecKui

MNnK-7
CnocobeH cocTaBnATb U
KOHTPO/IMPOBaTb NAaH
BbIMNOAHAEMON paboThl,
NnAaHMPOBaTb
Heobxogumble ans
BbINONHEHWUA PabOTbI
pecypcbl, OLEHNBATb
pe3ynbTaTbl COBCTBEHHOM

MNK-7.1 ncnonbsyet NpuUHUMNbI
pa3paboTKM 1 OTNaLKM NPOrPAaMMHOI0
KoAa, meToabl TECTUPOBAHUA
nporpammHoro obecneyeHun

MK-7.2 ncnonbsyet meToabl No
BbIAB/IEHWUIO U YCTPaHeHMUto cboes u
OTKa30B B paboTe nporpaMmmHoOro
obecneyeHus, IMKBUAALUN UX
NnocneacTBUA U BOCCTAHOBEHUA
paboTocnocobHocTH

MK-7.3 pa3pabaTtbiBaeT NPOrpammHblif
KoZ, NPOBOAMT ero OTNaAKy U
TeCcTMpoBaHWe, CBOEBPEMEHHO

paboTbl NPUHMMAET Mepbl NO BbIABNEHUIO U
yCcTpaHeHuto cb0eB 1 0TKa3oB B paborte
nporpammHoro obecnedyeHus,
NIMKBMOAUMM UX NOCNEACTBUMN U
BOCCTaHOB/EHWIO paboToCNOCOBHOCTH

Koa 1 HanmeHoBaHMe NHAMKATOPaA HanmeHoBaHMe NoKa3aTensa oueHUBaHMUA
OOCTUXEeHNA KoMNeTeHUnmn (pesynbTata 06y4eHMA MO AUCUUNANHE)
MK-6.1 nposoaut 3Haer
LeneHanpasAeHHbIN NOUCK YmeeT
MHPOPMaLMMN O HOBEMLLINX HAYUYHbIX
N TEXHOIOTUYECKUX AOCTUNKEHMUAX B
MHPOPMALMOHHO- Bnapeer

TENEKOMMYHUKALMOHHOM CeTn
«MHTEPHET» N B APYIMX UCTOYHMKAX

MK-6.2 paboTtaeT c 6azamu gaHHbIX | 3HaeT

W APYFMMWN UCTOYHUKAMM MO Ymeet
HOBEMLUMM peLlEeHUAM U Hay4YHO-
TEXHO/IOTMYECKUM AOCTUKEHUAM Brapeer
MK-6.3 npumeHAeT coBpemeHHble | 3HaeT
MHGOPMALMOHHO- Ymeer
KOMMYHUKaLMOHHbIE TEXHONOTUM,

yunTbiBan TpeboBaHumA

nHbopmauymoHHon 6e3onacHocTn, | Bnageet
ANna peweHna npodeccMoHanbHbIX

EEVED

MK-7.1 ncnonbsyet NpuHLMNbI 3HaeTt
pa3paboTKu 1 oTNaaKM Ymeet
NPOrpammHOro Koaa, MeToAbl

TECTMPOBAHWUA NPOrPAMMHOro Bnapeet

obecneyeHunsa




Koa 1 HanmeHoBaHWe MHAMKaTOpa HaumeHoBaHMWe NoKasaTensa oueHUBaHNA
OOCTUXKEHUA KoMNeTeHUUN (pesynbTata 06y4eHnn No gUCUUNANHE)

MK-7.2 ucnonb3yet metoabl Mo 3Haer

BbISB/IEHMIO U yCTPaHeHuto cboes 1 | YmeeT

0TKa30B B paboTe NnporpamMmHoOro
obecrneyeHus, NMKBUAALMU UX

Bnapeert
NocneacTBUA U BOCCTAHOBEHMUA
paboTocnocobHoCTH
MK-7.3 pa3pabatbiBaeT 3Haer

I'IpOI'paMMHbIﬁ Ko4, npoBOAUT ero Ymeet

OTNAZKY U TECTUPOBAHME,
CBOEBPEMEHHO MPUHUMAET Mepbl
MO BbIABNEHMIO U YCTPAHEHWIO
cboeB 1 0TKa30B B paboTe
nporpaMmmHoro obecneyeHus,
NIMKBUAALMMN UX NOCNEACTBUN U
BOCCTAaHOB/IEHUIO
paboTocnocobHoCTH

Bnapeer

2. pr,Z[OéMKOCTB JUCHHITJIMHBI 1 BUTOB y‘-I€6HI>IX 3aHATUM 1O JUCHHUITIINHC

OO6mast TpyJI0€MKOCTh JTUCIUIUIMHBI COCTaBisIeT 3 3au€THbIX eauHull (108
aKaJeMHYECKHX YacoB).
(1 3aueTHas enqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)

Bunamu yueOHbIX 3aHATUN U paOOThI 00YHaIOIIErocs 1Mo AUCHUILUIMHE MOTYT
SBJIATHCSL:

O603HaveHne Buabl yuebHbIX 3aHATUI 1 paboTbl obyyatoLlerocs
Nek Nekumn
Nab JNTabopaTtopHbie paboTsbl
Mp MpaKTruyeckune 3aHATUA
OK OHNaiH Rypc
CP CamocTosTesibHan paboTa obyyatoLerocs B nepmos TeopeTnyeckoro obyyeHms
KoHTponb CamocTosTenbHana pabota obyyatouLerocs u KOHTaKTHaFIupaﬁoTa obyuatouerocs ¢
npenofasaTesieM B MepUOL NPOMEKYTOYHOW aTTecTaLmm

CrpykTypa AUCUUILIAHBIL:

®dopma 00ydyeHHs: — OUHasl.

HanmeHoBaHue pasaena C | KonunyecTso 4acos Mo BUAAM y4yebHbIX dopmbl

Ne o o
ANCUUNNNHDBI e 3aHATUN U pa6OTbI o6yqa|ou1,erocn NPOMEXYTOYHOU




M aTTecTauum
e KoHTp
c |Jlek | Nab | Np | OK | CP | onb
T
P
1 OcHoBbl ynpasaeHua ) ) 3 1 3 9K3ameH 1
NamMATbIO 3avet 1
Nonnmopousm. Friend. 3 3K3ameH 1
2 Const-correctness 2 1 2 1 3avetr 1
MpocTpaHcTBa UMEH.
YnpasneHne namaATblo. 3 9K3ameH 1
3 | AnnokaTtopbl. YMHble 2 1 2 1 3avetr 1
yKasatenu
CraHpapTHana 6ubanoTeka. 3 3K3ameH 1
4 . . 2 1 2 2
STL. Functional. Exceptions. 3avetr 1
LabnoHbl Knaccos u 3 3K3ameH 1
dyHKUMA. Cheumanusaums 3auet 1
5 wabnoHa. ) 1 5 1
MHCcTaHUmMpoBaHue
wabnoHa. SFINAE. Variadic
templates.
Rvalue, Ivalue. Move- 3 3K3ameH 1
CeMaHTMKa. Mpasuna 3aver 1
BblBEAEHMUA TMNoB B
6 2 1 2 3
wabsioHax, auto,
decltype(auto).
. Exception-safety. RAII. 3 3Kk3ameH 1
7 | Basic, strong, nothrow 2 1 2 3 3avet 1
guarantees.
OOP. Liskov substitution. 3 3K3ameH 1
8 | Scott's solution. NVI. 2 1 2 3 3aver1
Exception-safety-2. 4 3K3ameH 1
Uncaught 3auer 1
exception/exceptions.
9 | ScopeGuard idiom. | 2 1 2 4
SCOPE_EXIT, SCOPE_FAIL,
SCOPE_SUCCESS.
Undefined behavior. 4 3K3ameH 1
10 2 1 2 4
3avetr 1
MHOronoTo4yHoOCTb. 4 9K3ameH 1
11 2 1 2 4 3auerT 1
WUtoro: 2,2 | 12 30 0 0 30 36 3(2)3au(2)

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKON YACTU KYPCA




JleknmuoHnHble 3anaTuda (12 yac.)

Tema 1. OCHOBBI yIIpaBIECHUS TaMSTHIO.

Tema 2. I[Tomumopdusm. Friend. Const-correctness IIpoctpancTBa HMeEH.

Tema 3. Ynpasienue namsThio. AJNIOKAaTOPbl. Y MHBIE YKa3aTEH.

Tema 4. Cranmapraas 6ubmuoreka. STL. Functional. Exceptions.

Tema 5. IllaGnonsl kimaccoB u  ¢yHkuui. Cnenuanuzanus 11adJioHa.
WNucranuuposanue mabdmona. SFINAE. Variadic templates.

Tema 6. Rvalue, Ivalue. Move-cemantuka. IlpaBwiia BBIBEICHUS THIIOB B
mabJioHax, 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. MHOTONOTOYHOCTb.

Il. CTPYKTYPA U COAEP KAHUE HPAKII/I‘IECKOFI YACTU KYPCA
N CAMOCTOSATEJBHOU PABOTBI
JlabopaTopHbie padorsl (30 4yacoB)

Pa3zpean 1.

JlaGopaTopHuasi pabora 1. Heobxonumo peann3oBaTh KJIacC
PrimeNumberGenerator — reHepaTop MPOCTHIX YMCeNl. Y Kiacca TOJHKEH OBITh
KOHCTPYKTOp, npuHuMaromuii (int start), u ¢ynkuus int GetNextPrime(),
BO3Bpalliaroias Oirkaiiiiee cripaBa oT start-a mpocTtoe uucio (Bkirodas start). B
KOHCTPYKTOpE KOMMPOBAHUS TpeOyeTCsi CKOMUPOBATh TOJIBKO 3HAUeHHUE value, mpu
sToM modulo 3aaeTcst paBHBIM HYJIIO.

Oyukius  GetNextPrime [gomkHa M3MEHSTh COCTOSIHME OObEKTa — MpuU

IOBTOPHOM €€ BBI3OBC HY’KHO BO3BpallaTh YK€ CJICAYIOIICC ITPOCTOC YHCIIO.

Jlabopatopnass pabora 2. Bam HeoOxoaumo Hamucath .cpp ¢aia c
peanuzanueid xenepa num.h. B koHcTpykTOope Num HEOOXOIUMO COXpaHAThH
3HaueHue value mo moxymto modulo! Ilo ymomuanuto modulo paBHO Hy:miO, B
TakoM ciydae value coxpansercs 0e3 B3ATUS 110 MOJIYITIO.

JlabopaTtopnass pabGora 3. PeamuzoBarh kiacc Date co cienyroomumu
meromamu: Konctpykrop Date(int year, int month, int day). Metox bool IsLeap()
const, BO3BpalIalONIMii true B cilydae, €Ciu Tof SBJISETCS BUCOKOCHBIM U false B
npotuBHOM ciydae. Meton std:string ToString() const, Bo3BpamaromUit
CTpOKOBOE TipeicTaBiieHne jaatel B ¢dopmare dd.mm.yyyy. Meton Date
DaysLater(int days) const, Bo3Bpalaromuii 1aty, KoTopas HacCTynuT ciycts days
nHen ot Tekymied. Meron int DaysLeft(const Date& date) const, Bo3Bpararonimii
Pa3HUILY MEXIY YKa3aHHOU U TeKyleh AaTou (B AHSX).



JlaGopaTopnas padora 4. Heo6xoaumo peannzoBatb Set — Kiacc, B KOTOPOM
peann30BaHbl OCHOBHBIE ONEpaluy HajJ MHOKECTBAMM:
Set Union(const Set&) const,
Set Intersection(const Set&) const,
Set Difference(const Set&) const,
Set SymmetricDifference(const Set&) const.
Taxke HEOOXOAUMO peaar30BaTh KOHCTPYKTOp Set(const std::vector&) u pyukumu
N0OaBJICHMS, yHaJCHUS W IPOBEPKH HAIMYHUSA 3JIEMEHTa BO MHOXKecTBe. Void
Add(int64 _t), void Remove(int64 t), bool Contains(int64 _t) const.
Jlis mocTyma KO BCeM 3JeMEHTaM MHOXECTBa peanu3oBaTh (QyHKIuIo std::vector
Data() const. Ilpeamomaraercsi, 4yTo Kiacc OyAeT HWCIOJB30BaH ISl XPaHCHUS
MEeIBIX YuceNn Tuma int64 t. J[msg xpaHeHWs SJIeMEHTOB CIEIyeT HCIOJIb30BaTh
std::vector ¢ COOTBETCTBYIOIIMM MapaMeTPOM IIa0JIOHA.

Jlabopatopnass pabora S. Bam HeoOxomumo Hammcath .cpp ¢ain c
peanuzanuei xeaepa num.h.

JlabopaTtopnas padora 6. TpeOyercs peanuzoBarh kiacc BufferedReader co
CJIeIyIOITUM UHTEpdencom:
class BufferedReader {
public:

explicit BufferedReader(PackageStream* stream);
int32_t Read(char* output_buffer, int32_t buffer_len);

h
B xouctpyktop BufferedReader mnepemaercsi ykazarenb Ha O0OBEKT Kiacca
PackageStream (cM. onucanue HUXeE), C MOMOIIBIO KOTOPOro OyAyT CUUTHIBATHCS
nakeTel HEKoTOopou uHBL. Meton int32 t Read(char® output buffer, int32 t
buffer len) 3amuceiBaeT mo ykazartemto output buffer maker nnmuHbl He Oonee
buffer len u Bo3Bpamiaer peanbHBI pa3Mep 3alMMCAHHOTO MakKeTa (9TO YHUCIO
MOKET OBITh MEHBIIIE, YEM 3aJlaHHAasl JJIMHA, €CJIM CTPOKAa 3aKOHUYMJIACH PaHbIIIE).
Wurepodeiic knacca PackageStream:
class PackageStream {
public:

PackageStream(std::string source, int32_t package len);

int32_t PackagelLen() const;

int32_t ReadPackage(char* output_package);
h
B konctpyktop PackageStream mnepemaercs cTpoka source, U3 KOTOPOH
BIIOCJIEACTBUM TOOAWTOBO OyIyT CUMTHIBATBHCS MakeThl IIMHBI package len wu,
coOCTBeHHO, JiuHa makeToB package len. Merton int32 t Packagelen()
BO3BpaIllaeT AauMHy maketa (package len), KOTOpbBIA CUMTHIBAET METOJ
ReadPackage. Meton int32 t ReadPackage(char* output package) 3anuceiBaer 1mo
ykazarento output package maker jumHbI He Oonee package len u Bo3Bparaer
peanbHBINA pa3Mep 3allCaHHOTO MaKeTa.
Pasznen 2.



JlaGopaTopnas padotra 1. Konctpykrop kinacca PageAllocator mpunumaer
pa3mep Oso0ka B Oaiitax. dyukius Allocate Beienser 6JI0K pa3mepa, 3aJIaHHOTO B
KOHCTpYKTOpe. JlaHHBII KJIacc peaan30BhIBaTh HE HYXKHO.

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

HeoOxomumo peamuszoBath kinacce FixedAllocator, y KoToporo mOmKHBI OBITh:
KoHcTpykTOop mpuHUMaromuid page size — pas3Mep 0Jioka B 3ieMeHTax Tumna Tp.
Oyukmust  Allocate Bo3Bpammaromas ykaszaTtelb Ha CIEAYIONIIYI0 CBOOOIHYIO
namMath. Ecnu cBoOomHoi mamsitu HeT ¢yHkius Allocate momydaer ee depes
oOwekT page allocator . dynkmus Deallocate mobasisiromas ykazareinb 0OpaTHO B
nys1 cBoOoaHoM namsti. Oyukius InnerAllocator Bo3Bpatiaromias 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 BBl JOJDKHBI BBIACIATP MHHHUMAIHHO BO3MOXKHOE KOJ-BO
0J10k0B mamsTu (KoJi-BO BbIBO30B Allocate y oObekra page allocator ). Beigensits
MaMATh MOXHO TOJIBKO C IIOMOIIIBIO JAHHOTO O0BEKTA.

JlaGopaTopHasi padora 2. Bam HeoOxoquMo peannm3oBath kinacc SmartPointer,
uHTepdeiic koroporo HaxoauTcs B ¢aine SmartPointer.hpp, a Takxe peannzoBaTh
BcrioMorarenbHblii  kimacc  Core. Orpanmuenue: [lpum peanmsanuu  Kjacca
SmartPointer Henb3s 70OABIATH HOBBIE TOJIS.

JlabopaTtopuasi padora 3. Peanmusyiite nattepH nmpoektupoBanus "dabdbpuka'.
dabprka MOXKET CO3/1aBaTh MIPOU3BOJIBHBIX TOTOMKOB 0a30BOro kiacca. B Hamem
ciyyae 0a3oBbIM Kilaccom Oyaer Object, a cama ¢abpuka — kiaccom Factory.
Omnpenenenue kinacca Object JOJKHO OBITH B TOUHOCTH TAKUM:

class Object {

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

Meton ToString sBisieTcss aOCTpakTHBIM. DTO O3HAYaeT, YTO BCE MOTOMKH
Object 00s13aHBI IEPETPY3UTH ITOT METO/I.

Bamia abpuka mommkHa ymeTh TOHUMATh, TOTOMKA KaKOTO THUIA OT HEE XOTAT
MOJIYYUTh B JTAHHBI MOMEHT. DTO O3HA4YaeT, YTO Yy KaXKIOTO MOTOMKA JOJDKEH



ObITh HEKOTOPHI uaeHTH(UKaTOp. B sTOM 3amanum OyneM HCHOJIb30BaTh
CTPOKOBbIE UACHTU(PUKATOPBI.

dabpuka mnoauepxkuBaeT Bcero e omepanuu. OpnHa w3 Hux: Object™
Create(const std::string& class_id) — sroT meron kmacca Factory mosydaer Ha
BXOJl MACHTH(PUKATOP KJlacca, CO3/AET IK3EMIUISIp 3TOr0 Kjacca U BO3BpaIAET
yKazaTellb Ha CO3JaHHbIA »K3eMmIunsip. Cpa3y mocjae KOHCTPYMpPOBAaHMS Bailia
¢abpuka J0JDKHA YMETh CO3/JaBaTh IOTOMKOB C HIeHTU(ukaTopamu "apple!",
"list" u "yet another identifier". B aTom 3amanuu Bce moromku Object mpu BhI30BE
ToString gomKHBI BO3BpAIIaTh CBOU UAeHTUGUKATOPBI. Hampumep, xox

Factory factory;

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

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

JOJDKEH TievaTarth "apple!".

UtoObl He ObUIO CKy4YHO, Bamia ¢adbpuka JOJDKHA MOJICPKUBATH CO3JAHUE
mo0bIx moToMKOB Object. /{7151 3TOr0 CcyIiecTByeT oneparusi perucTpaiuu:

void Register(const std::string& class_id, Object*(*instance_creator)()) — stoT
METOJ/I CBA3BIBaeT uAcHTU(UKATOp Kiacca class id ¢ moposknaromei GyHKIuen

instance creator. Ilapamerp instance creator — 3TO yKkazaTeslb Ha (QYHKIHUIO,
KOTOpasi BO3BpalllaeT yka3aTesb Ha Hacneaauka Object. [Ipumep rucnons30BaHus:
Factory factory;

factory.Register("smth", new_smith);

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

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

['ne new_smth »to dynkums, oobsBiaeHHas kak Object™ new smth(); ®aiin c
pelieHreM JOJDKEH COJIepKaTh TOJIbKO peanuzanuio kiaccoB Factory u Object u
BCIIOMOI'aTCJIbHBIX KJIACCOB, €CJIN HCO6XOI[I/IMBI.

JlaGopaTopHnasi padora 4. Bam 3a1aHbl KJ1acChl y3JI0B CHHTAKCUYECKOTO JIEpeBa
IIpOrpaMMmEl, H€06XOI[I/IMI>IG OJI O CaHUusA 06T>$IBJIGHI/I$I KJlacCa, METOJA0B KJjlaCCa U
TOJIEH KJjlacca.

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);
by
}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);
¥
o
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 peanuzoBaTh Kiaacc FormatVisitor, KOTOpeIi OyaeT IT03BOJIATH
MoJIy4aTh OT(GOPMATUPOBAHHOE TMPEJCTABICHUE MPOTPAMMbI B BHUJE 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;
b
JlaGopaTopHasi padora 5. Heobxoqumo peanm3oBath kinacc GameDatabase co
CJIeIyIONTUM UHTEpderncom:
class GameDatabase
{
public:
GameDatabase() = default;



/// BcTaBnsieT B 6a3y 0OOBEKT ¢ UMEHEM [name] u mo3unuen [X, y]
//] ecnm 00BEKT ¢ TakuM id B 6a3e yKe €CTh, 3aMEHSIET €r0 HOBBIM
void Insert(Objectld id, string name, size_t x, size_ty)
//] ynanset aneMmeHT mo id
//] ecnm TakoroO IEMEHTa HET, HUYETO HE JieacT
void Remove(Objectld id);
/// BO3BpaIaeT BEKTOp 0OBEKTOB ¢ UMEHEM [name]
/Il coptupoBka no yosBanuio id
vector<GameObject> DataByName(string name) const;
/// BO3BpaIaeT BEKTOP 00OBEKTOB, HAXOAIIMXCS B TIO3UIIHH [X, Y]
/Il coptupoBka no yosBanuio id
vector<GameObject> DataByPosition(size t x, size ty) const;
/// BO3BpaIaeT BEKTOP BCEX 0OBEKTOB M3 Oa3bl
Il coptrpoBka o yosiBanuto id
vector<GameObject> Data() const;

b

Kon st GameObject u Objectld ykazan Huxe.

using Objectld = unsigned long long int;

struct GameObject

{
Objectld id;
string name;
size_tx;
size ty;

}

PexoMeHyeTcss HMCMONB30BaTh CTPYKTYpbl JaHHbIX: std::unordered map,
std::map, std::set. OtnmenbHas COpTUPOBKA HE MOTPeOyeTCsS €CIU HCIO0JIb30BaTh
KOMITapaTop IS YHOPSIOYCHHBIX KOHTeWHepoB (std::set, std::map). I[Ipumep

opraHmu3alnuvu 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);
¥

¥}

/1 6p1cTpBII NocTyn 10 id
std::map<Objectld, GameObject, std::greater<Objectld>>



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

/] GBICTPBIN JOCTYII 10 UMCHH

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

JlaGopaTopnass paGora 1. Bam HeoOXoguMo HamucaTh  (DYHKIIUIO
initialize vector(value, diml, dim2, ...), npuHUMAIOLIYIO 3HAUEHUE U PA3MEPHOCTH,
¥ BO3BpAIAIONIYI0 BEKTOpP 3aJaHHBIX pa3MEPHOCTEH, 3alOJIHEHHBIA 3TUM
3HaueHueM. [Ipumep UCToab30BaHMS TaKOW (QYHKITUHA MOXKET OBITH CIICTYFOIIIM:

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

Jlnst peanuzanuu TpedyeTcs UCIONb30BaTh variadic templates.

JlaGopaTopnasi pabora 2. Hammcars ¢ynknuro: Iterator Find<T,
Iterator>(const T& value, Iterator first, Iterator last), koTopasi npuHUMaET >JIEMEHT
U UTEpaTopbl Ha OTCOPTUPOBAHHYIO KOJUICKIIMIO U BO3BpalllaeT HUTEpaTop Ha
TpeOyeMbIil 3JIeMEHT (B Clydyae OTCYTCTBUSI TAKOro AJIeMEeHTa, (DYHKIIUS JIOJDKHA
BepHYTh last). B 3aBucumocTu OT Tuma wurepatopa, JaHHAs (DYHKIUS JOJKHA
UCIIOJIb30BaTh OWHApHBIA WM JIMHEWHBbIA m1oucK (BbUHapHBIM TOWCK, €ciu
uteparop saBisercs Random Access).

Jlabopatopnass  padora 3. HeoOxogumo  peamu3oBarh  (HYHKIIHIO
MergeAssociative, koTopas mNpUHHUMAaeT 2 acCOIMATHBHBIX KOHTCHHEpa U
00aBJsieT CONEPKUMOE BTOPOTO K mepBomy. BosBpamaer false eciu omepariuio
MO>KHO BBITIOJIHUTH (CM. J1aJiee), MHau€e BO3BpallaeT true

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

C KoHTeiiHepaMH, WMEIOIIMMUCS B CTaHIapTHOW Oubnnoreke C++ MOXKHO
03HAKOMUTHCS 37eCh. Onepaluio MOXKHO BBITIOJIHUTh €CJIU BEPHBI 3 YCIOBUA:

1) O6a Tuna sSBISIOTCS aCCOIMATUBHBIMU KOHTEHHEpaMU

2) VX TumbI 3J1€eMEHTOB COBMAIAIOT, HE YUUThIBas cv qualifiers

3) IlepBblii KOHTEWHEp SBISIETCS MYJBTHKOHTEHHEpPOM WM 00a UMH HE
SIBJISIIOTCSI

MynbTUKOHTEMHEpaMH B JIaHHOM cJlydae Ha3BaHbl cleayrouiue: multiset,
unordered multiset, multimap, unordered multimap. [Ipumepsl nmap TUOB, A
KOTOPBIX ONEPAIHIO BHITIOJHUTH MOYXKHO:

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



JlabopatopHass paGora 4. Peanu3oBaTh IIA0JOHHBIA KJIAaCC BH3UTOpA CO
CICOAYIOIINM I/IHTep(i)ef/'ICOM AJIs1 UCTIOJIBb30BaHUs B aJITOPUTME IIOMCKA B IIMPHUHY B
HEOPUEHTHUPOBAHHOM T'pade.

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;
by

OOBEeKT maHHOTO Kiacca OymeT HCHoib30BaH (yHKOHEeW o6xoma Tpada B
HIMPUHY, aHAJOTUYHOW naHHOM. Meroa ExamineVertex OyaeT BbI3BaH B MOMEHT
W3BJICUCHUS BEPIIMHBI U3 ouepeau, Meron DiscoverVertex Oyner BbI3BaH B
MOMEHT J100aBJICHHs BEpIIUHBI B ouepeb. [lociie o6xona rpada BU3UTOP JOJKEH
XPAaHUTh KpaTyalllue pacCTOSIHUS OT HAYaJbHOW BEPIIMHBI 10 BCEX OCTAIbHBIX.
Jl71s1 mostydeHust pacCTOSTHUS 10 BEPIIUHBI OyneT ucnoyibzoBaH metoy DistanceTo.
Taxke, B Tmpolecce 00xoJa B IIMPUHY BHU3UTOP JOJKEH TOCTPOUTH
COOTBETCTBYIOIIEE TAaKOMY 00XO0Jy OCTOBHOE jepeBo rpada. Meron Parent Oyner
WCIIOJB30BaH JUIsl TOJYYEHMS TMpeKa KakJIOM BEpIIMHBI B TakoMm rpade.
PonurenemM KOpHEBOW BEpIIMHBI SABJISETCA OHA cama. OK3EMIUIAP BU3UTOpA
nepenaercss B QyHKLUUIO MO 3HAYEHHIO, U I 3()PEKTUBHOrO KOMUPOBAHUS €TO
pa3mep I0oKeH ObITh He OoJble pa3Mepa shared ptr.

JlaGopaTopnasi paGora 5. Bam HeoOXoguMo HamucaTb MeTaQyHKIIUIO
is_customly convertible<A, B> , «koropas mpoBepsieT, CyIIECTByeT JU
cneruanu3anusa cTpyktypbl Convert mist tunoB A u B. Uurepdetic pynkimm
JIOJDKEH COOTBETCTBOBATh AHAJIOTHMYHBIM (DYHKIIMSM U3 MOIyNa type traits,
Hampumep 1s_same. Crenuanuzamust CTpYKTypel Convert MOMXET BBITISICTh
CIICAYIOIIUM 00pa3oMm:

template < >

struct Convert<int, float> {

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

h

Takxxe HeoOxomumo peannsoBaTh 2 cTpykTypbl: NoTriviallyConstructible —
CTPYKTYypy 0e3 nedonarnoro koHcTpykTopa 1 NoCopyConstructible — cTpykTypy
0e3 KOHCTPYKTOpa KOmupoBaHus. (ITO ¢IUHCTBEHHbIC TPEOOBAHHS K CTPYKTypaM,
BCE OCTaJIbHOE — HEBAXXHO). J{JIs1 BBIMICONMMCAHHBIX CTPYKTYp TpeOyeTcs 100aBUTh
cnermanm3anuio  pynkropa Convert: mns  (NoTriviallyConstructible, int) wu
(NoCopyConstructible, NoTriviallyConstructible) u peanmzoBats et oneparop ()
MIPOU3BOJIBHBIM 00pPa30M.

JlaGopaTopHasi padora 6. Bam HeoOxoamMO HamucaTh IpeoOpa30BaHHE
TupleToVector u o6patnoe aiist Hero VectorToTuple



Tunsl Ha BBIXOJIE JOJKHBI OBITH O0€3 cv qualifiers u cchuIoK
tuple<vector<T1>, vector<T2>, vector<T3>, ...> ==> vector<tuple<T1, T2, T3,
LD
vector<tuple<Tl, 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>vl, 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>>>);
Ecnu BO3MOXHO, (DYyHKIMHM JOJDKHBI BO3BpamiaTh 'yAOOHBIE' THIIBI BMECTO
std::tuple, a Tak)xe MpUHUMATBH WX B KaYECTBE NapamMeTpa
B vactHOCTH, tuple pasmepa 2 nosmkeH ObITh IpeoOpa3oBaH B pair, a pazmepa 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>>

// *kkhkkkkhkkhkkkkikkhkkhkikkikikikik

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) // vector<tuple<int>> ->
tuple<vector<int>> -> vector<int>

// *khkkhkkkkhkkhkkkkikkkkhkkikhkkikik

vector<int> vec;

vec = VectorToTuple(vec);

vec = TupleToVector(vec);



// *khkkkhkkkkkkkhkkkhkkikkikkikkikkikikkx

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

Pa3nen 4.

JlabopaTtopuasi padora 1. Heo6xoaumo peanuzoBath pynkiuto CaesarEncrypt
obOpabateiBarontyro mudpom llezaps (nmpaBbiii cIBUT Ha 3) BXOJIHYIO CTPOKY B
HECKOJIbKO TIOTOKOB. ['apaHTupyercs, 4TO CTpoKa OyJeT COCTOSTh TOJBKO H3
MaJICHbKUX JaTUHCKUX OYKB B KoaupoBke ASCII

void CaesarEncrypt(std::string* s);
Oynkuus nokHa OTpadaThiBaTh ObicTpee (IO CHCTEMHOMY BPEMEHH), YeM
CJIeIyOIIas:

void CaesarEncryptOneThread(std::string* s)

{

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

JlaGopaTopnasi paGora 2. Bam nmaH kiacc ¢ OCHOBHBIMH (DYHKITUSAMH JIJIS
pealn3aluu MaTpul CO CIICAYIOIINM HHTep(i)eI;'ICOM.
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 peanuzoBars ¢ynkiuo DenseMat MatMulParal(const DenseMat&
a, const DenseMat& b, int thread count); , koTopast BeimaeT pe3yabTaT YMHOKEHUS
MaTpuilbl @ Ha Matpuily bD. @OyHKIMS JO0JDKHA HCIOJIb30BATh aJIrOPUTM
napajuIeIbHOTO YMHOXCHMSI MaTpuil, Hcronb3ys thread count mortokos. Ilpwm
INCPEMHOKCHUN MATPULl BBIYMUCIICHHUC KaXA0I'0 i,j-FO 9JICMCHTA MAaTpPUIbI-
pe3ylibTaTta HC 3aBUCUT OT IIOPAAKA BBIYUCIICHUA OCTAJIBHBIX 3JICMCHTOB, IIO3TOMY
Bbl MOJKCTC BLIYHCJIATHL OTACIILHBIC YaCTH MAaTpHUIbI-PE3yJibTaTa HE3aBHUCUMO B
pa3HbIX OTOKAX 0€3 CHHXpPOHM3AlMU MeXIy HUMH. Tectupyromas cucreMa Oyner
MIpPOBEPATH, UTO:

1. ¢dyHKIMS TIEPEMHOXKEHHS MATPHUIl BBIJAET TMPABWIBHBIA pe3yibTaT MpHU
Pa3IMYHbIX KOJIIMYCCTBAX IIOTOKOB (B T.4. 60J'IBHI€M, 4eM KOJIHMYCCTBO AACP Ha
TECTUPYIOILEH MAILIUHE).

2. C YBCIIMYCHHUCM YHUCIIa IMOTOKOB J0 KOJHUYCCTBA AACP BPEMs BBIITOJIHCHUA

YMEHBIIIAETCS.



3. HanJydmee BpEMs BBIIIOJIHCHHA JOCTATOYHO MaJIO.

JlaGopaTopHasi pa6ota 3. Bam HeoOxoauMo 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(???);

} 2

O‘-IGpGIIB HOJIDKHA YMCTb pa6OTaTI> c oObekTamu 0e3 KOHCTPYKTOpPa KOIIMPOBAHMUA.

. YYEBHO-METOAWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCSI
VY4eOHO-MeToIMYECKOE 00ECIIeYeHNE CaMOCTOSITENIbHONM padOThl 00YYaIOIUXCs

o auctuiuinae «OObEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHHUE» BKIIOYACT B

ceOs:
1. mnan-rpaduK BBIMOJIHEHUS CAMOCTOATENHHON pabOThl MO IUCUUILIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE TI0 KXKIOMY 3aJaHUIO;
2. XapakTEepUCTHKA 3aJIaHUi JUIsl CAaMOCTOSTEILHOM pabOoThl OOYYarOMIMXCS U
METOMYCCKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;
3. TpeOoBaHMS K  TPEICTaBICHUIO W O(POPMIICHUIO  PE3yJIbTaTOB
CaMOCTOATENbHON pabOThI;

IlnaH-rpadguK BbINOJHEHHS CAMOCTOSATEIbHOI PAa00THI 0 TUCHUILIHHE

Ne Data/cpoku Bupg, camocroaTenbHOM paboTbl MpumepHble dopma KoHTponsa
n/n BbINO/HEHUA HOPMbI BpEMEHMU
Ha BbINO/IHEHUE
1 Hepenn 1-2 MoaroTtoBKa K nabopaTopHoit 3y4aca NabopaTtopHana paboTa
pabote Nel1-2, pasgena 1 Ne1-2
2 Hepenu 3-4 MoaroTtoBKa K nabopaTopHoi 3 yvaca NabopatopHas paboTa
pabote Ne3-4, pasgena 1 Ne3-4
3 Hepenu 5-6 MoaroTtoBKa K nabopatopHo 3 yaca NabopaTtopHas paboTa
paboTe No5-6, pasgena 1 Ne5-6
4 Hepenun 7-8 MoaroTtoBKa K nabopatopHoi 3 yaca NabopaTtopHas paboTa
pabote Nel1-3, pasgena 2 Nel-3
5 Heaenun 9-10 MoaroToBKa K nabopatopHoi 3 yaca JNlabopaTtopHas paboTa
pabote Ne4-5, pasgena 2 No4-5
6 Hepenun 11-12 MoaroToBKa K nabopaTopHoi 4 yaca NabopatopHas paboTa
pabote Nel-13, pasgena 3 Ne1-3
7 Hepenun 13-14 MoaroToBKa K nabopaTopHoOi 4 yaca NabopatopHas paboTa




pabote Ne4-6, pasgena 3 No4-6

8 Hepenu 15-16 MoaroTtoBka K nabopatopHoit 4 yaca NabopatopHas paboTa
pabote Nel-3 Nel-3

XapakTepucTHKA 3aJaHHMil JJIsI CAMOCTOSATEJbHOH PadoThl 00y4arOIIMXCHA U
MeTOAMYeCKHEe PEKOMEHIALNH 110 UX BbINOJIHECHUIO

CamocrosiTenbHass paboTa  CTYAGHTOB COCTOMT W3  TMOJTOTOBKH K
Ja00paTOpHBIM paboTaM B KOMITBIOTEPHOM KJlacce, padoThl HaJl PEKOMEH0BaHHOU
muteparypoid. [lpu moaroroBke k 1adopaTopHbIM paboTaM HEOOXOAMMO CHaydasa
POYUTATh OCHOBHBIE MOHATHS MO TeMe. [Ipu BBINONHEHHM 3aJaHUs HYKHO
CHayYaJia MoHATh, YTO TpeOyeTcs B 3a/1aye, KaKOW TEOPETUUECKUI MaTeprall HyKHO
UCIIOJIb30BaTh, HAMETHUTh IUIaH peuieHus 3agadd. JlabopartopHsle pabOTHI
BBIIIOJIHAKOTCS] CTYJIEHTaMU B KOMaH 1aX.

PekoMmeHnyeTcss MCHOJB30BaTh METOAMYECKHE YKa3aHUS U MaTepHasbl I10
Kypcy  «OOBEKTHO-OPUEHTUPOBAHHOE  IPOrPaMMHUPOBAHUEY»,  IJIEKTPOHHBIE
nocobust, uMeromuecss Ha cepBepe llIkosbl ecTecTBEHHBIX Hayk, OuOnHoTeke
JAB®Y u B cetn UnTepHeT. [Ipu MOAroTOBKE K AK3aMEHY HYKHO OCBOUTH TEOPHIO:
pa3o0paTh ONpeneneHusl BCEX MOHATHM M METOJO0B, PacCMOTPETh MHPUMEPHI U
CaMOCTOATENIbHO PEIIUTh HECKOJIbKO THUIIOBBIX 33Jad W3 Kaxaol Tembl. llpu
pEelIeHUH 3aJa4d Bcerga HeoOXOAMMO KOMMEHTHMPOBATh CBOU JIEUCTBHS U HE
3a0BIBaTh O COAEPIKATEIbHON UHTEPIPETAIIH.

TpedoBanus K  IpPeacTaBJICHUIO 7| opopmiieHnI0 pe3yabTaTroB
CaAMOCTOAATEJIbHOI PadOThI

Pe3ynbrarom camocTosTensHOW pabOThl CTYACHTOB SIBJISIOTCS BBIMOJIHEHHBIE
nabopatopHbie paboThl. JlabopaTopHble pabOThI TPEAOCTABISIOTCS B BUAE (paitios
MIPUJIOKEHUHN U CONPOBOKIAIOTCS MTOSCHUTEIBHON 3aIUCKOM.




IV. KOHTPOJb JOCTUKEHWSI LEJIE KYPCA

Ne KoHTponupyembie Koa n OueHouHble cpeacTea
n/n pasgenbl / Tembl HaumeHoBaHue TeKyLLMIl KOHTPONb NPOMEXYTOUHaR
ANCLUUNAUHDI MHAMUKaTopa aTTecraums
BOCTUXKEHUA
1. Pasgen 1. MK-6.1 | 3Haet YCcTHble OTBETbI Ha MUcbMeHHbI oTBeT
MNK-7.1 NPAKTUYECKUX 3aHATMAX NO Ha 9K3ameHe
pasgeny 1. (nporpammHas
MNK-6.2 | ymeer MpakTnyeckoe 3agaHue no peanusauus)
MK-7.2 pasgeny 1.
MK-6.3 | Bnageet | MpaKTuyeckoe 3agaHue no
MK-7.3 pasgeny 1
Pasgen 2. MK-6.1 | 3Haet YCTHble OTBETbI Ha MucbMeHHbI oTBET
MNK-7.1 NPaKTUYECKNX 3aHATMAX NO Ha 3K3ameHe
pasaeny 2. (nporpammHan
2. MNK-6.2 | ymeer MpaKTnyeckoe 3agaHue no peanusauus)
MNK-7.2 pasaeny 2.
NK-6.3 | Bnageet | lNpaKTnyeckoe 3agaHue no
MK-7.3 pasaeny 2
Pasgen 3. MK-6.1 | 3Haet YCTHble OTBETbI Ha MucbMeHHbI oTBET
MNK-7.1 NPaKTUYECKNX 3aHATMAX NO Ha 3K3ameHe
pasgeny 3. (nporpammHasn
3. MK-6.2 | ymeer MpakTnyeckoe 3agaHue no peanusaums)
MNK-7.2 pasaeny 3.
MK-6.3 | Bnageet | lNpaKTnyeckoe 3agaHue no
MNK-7.3 pasaeny 3
Paspen 4. MNK-6.1 | 3Haet YCTHble OTBETbI Ha MUCbMEHHbIN oTBET
MNK-7.1 NPAKTUYECKNX 3aHATMAX NO Ha 3K3ameHe
pasgeny 4. (nporpammHan
4, MNK-6.2 | ymeer MpakTuyeckoe 3agaHue no peanusauus)
MnK-7.2 pasgeny 4.
MK-6.3 | Bnageet | MpaKTuyeckoe 3agaHue no
MnK-7.3 pasgeny 4

V. CIIMCOK YYEFHOM JIMTEPATYPbI U UH®OPMAIIMOHHO-
METO/IUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
OcHoBHas auTEparypa

1. FirebirdSQL  Manuals .-  Firebird  Foundation  Inc., 2013.
http://www.firebirdsql.org/en/documentation/
2. Kaydman B. III. S3piku mporpammupoBanus. KoHlenuu v NpUHIHAIGL. --

M.: Pagno u cBs3p, 1993.

3. Maptsiaenko b. K. S3biku u Tpancisiuu, CII6IY, 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


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

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.

JlonoiHUTE IbHAS JIUTEepaTypa

(neuammuvie u 3nexkmponnvie uzoanus)
Gulutzan, Peter and Pelz, Trudy SQL-99 Complete, Really. - 2011.

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

MariaDB Documentation. SkySQL Corporation Ab., 2013
https://mariadb.com/kb/en/mariadb-documentation/

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

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

AN

1. Kamuana A, T'.,, Maukesuu W. B. VYHuBepcanbHble  A3BIKH
nporpammupoBanus. CemaHTHYeCKUM noaxon. -- M.: Paauo u cBs3p, 1991

8. ®omuueB B. C. ®opmanbHbie S3bIKH, TpaMMaTuKi U aBTomatsl, CIIGI DY
"JIOTHN"

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

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«HTEepHET»
1. Marepuansl caita [OneKTpoHHBIM pecypc]. — Pexum pocryna:
http://www.cplusplus.com
2. Marepuanel caita [OnekTpoHHBI pecypc]. — Pexum pocryna:
https://en.cppreference.com/w/
3. Marepuaiel caiita [ DneKTpOoHHBIN pecypc]. — Pexum noctyna: Stroustrup. 4
Edition
4, Marepuanel caiita [DnekTpoHHBIM pecypc]. — Pexum npocryma: C++17
Standard

VI.METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JTUCIIUITJIMHBI


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/
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

PexomeHnanum no nJaHUPOBAHUIO M OPTraHU3AIUM BpeMeHH, He00X01UMOTr0
JJIS1 U3yYeHUs] AMCUMILTUHBI.

N3yyeHue TeopeTuyecKkoro MaTepuaia rno yueOHuky — 1 4ac B HeJledio.
[ToaroToBKa K MpakTUYECKOMY 3aHATHIO U pabOTe B KOMIIBIOTEPHOM Kjacce — 1
yac.

Torma oOmwme 3arpaThl BpeMEHH Ha ocBoeHHE Kypca «OOBEKTHO-
OpPUEHTUPOBAHHOE MPOTrPaMMHPOBAHUEY» CTYIEHTAMU COCTaBSAT OKOJIO 2 4acoB B
HEJIETIO.

Onucanue nocjaeI0BATEIbHOCTH JeHCTBUI CTYAEHTA («CIeHAPUH U3y4YeHMsI
AMCHMILINHBDY).

[Ipu W3yYCHHUH JVCLUTUIAHBI «OOBEKTHO-OPUEHTHUPOBAHHOE
MPOTPaMMHUPOBAHUE» CJIEAYET BHUMATEIBHO CIyIIaTh M KOHCIEKTUPOBATH
MaTepuaj, H3JaraéMblii HAa ayJUTOPHBIX 3aHATUAX. I €ro mnoHuMaHus u
Ka4ECTBEHHOTO YCBOECHHSI PEKOMEHAYETCS CIEAyIolas IOCIEI0BATEILHOCTD
JICUCTBUM:

1. [locne oxoHYaHusi Yy4eOHBIX 3aHITHUH IS 3aKpeIUIeHUs maTepuaia
MPOCMOTPETh U 00JyMaTh BBINIOJHEHHBIE CErOJIHS MPaKTUYECKUue padoThl,
pazo0path paccMoTpeHHbIe TpuMepsl (10-15 MunyT).

2. [Ipy moAroToBKEe K MPAaKTHYECKOW padoTe CIEAyIOMIEero IHsS MOBTOPUTH
COJIEp’)KaHHMe Mpeablaylie padoThl, MOJyMaTb O TOM, Kakas MOXET ObITh

cinenyromias teMa (10-15 munyT).

3. B Teuenue Hexenu BbIOpaTh BpeMs Il paOOThl CO  CIEIMAIBHON
JUTEPATypoi B OMOIMOTEKE U JIs 3aHATUN Ha KOMITbIOTEpE (IO 2 yaca).
4. [Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUAM CJIEIYIOUIErO IHA HEOOXOIUMO

CHayaJla MPOYMTATh OCHOBHBIE NOHATHS [0 TEME JOMallHero 3anaHud. llpu
BBIMIOJIHEHUM 3a/1aHUsl HY)KHO CHauaja MOHATh, 4TO Tpedyercs B 3ajaaye, Kakol
TEOPETHUYECKHUI MaTEpHUaIl HY>KHO HCIIOJIb30BaTh, HAMETUTS IIJIaH PELICHUS 3a/1a4H.
Ecnu 310 He gano pe3ynbTaToB, M Bbl cienanu 3aauy «mo o0pasiy» ayJuTOpHON
3aJja4uM, WIK U3 METOAMUYECKOIO MOCOOUs, HYXKHO IOCJE PEIICHUs TAKOW 3ajadu
o0aymaTh XOJA peuleHuss W TompoOOBaTh pEUIUTh AHAJIOTHYHYIO 3aJady
CaMOCTOSITENIBHO.

PexoMenpanuu mo padore ¢ JurepaTrypou

Teopernyeckuii Marepuan Kypca CTaHOBUTCS Oojiee MOHATHBIM, KOTJa
JOMIOJIHUTENILHO ~ M3y4aroTcsi W KHuru, u MuaTtepHer-pecypcnl. Ilonesno
HCIIOJB30BaTh  HECKOJIBKO  y4eOHHMKOB, OJHAKO Jier4e OCBOUTh  KYPC,
NPUICPKUBAICh OJIHOTO Yy4YeOHHWKA M KOHCIIEKTa. PekomeHayeTcsi, Kpome
«3ay4MBaHUs) MaTepuasa, J0OUThCS MMOHUMAHUS U3y4aeMOW TeMbl AUCIUTIINHEI.
Kpome Toro, oueHb moJie3HO MBICJIICHHO 3a7aTh ce0e U MonpoOOBaTh OTBETUTH Ha
CJIEAYIOIINE BOMPOCHI: O YEM 3TA TJIaBa, KAKUE HOBBIC MOHSATHS B HEW BBEACHBI.

CoBeTbI 10 NOATOTOBKE K IK3aMEHYy

Heobxoaumo monp3oBaThbes yueOHHKaMu. BMecTo «3ayunBaHus» MaTepuaia

BKHO JOOUTHCS MOHUMAHUS M3Y4aeMBbIX TeM AUCHUIUIHHBL [Ipu moaroroBke k



9K3aMEHY HY)XHO OCBOUTH TEOPHIO: pPa3o0paTh ONpeiesieHUus BCEX IOHATHUH,
pPaccMOTPETh MPUMEPBI U CAMOCTOSITENIBHO PEIIUTh HECKOJBKO THUIIOBBIX 3a/1a4 U3
K0 TeMbl. [Ipu pemenun 3amad Bcerja HEOOXOJMMO KOMMEHTHUPOBATH CBOU
JENUCTBUS U HE 3a0bIBaTh O COJEPKATENbHON UHTEPIPETAIIUH.

Yka3aHusi 10 OPraHu3anum padoThl C KOHTPOJIbHO-U3MEPHUTEIbLHBIMH

MaTepHuaJaMu

[Ipu moaroToBke Kk J1abopatopHOil paboTe HEOOXOAUMO CHayalla MPOYUTATh
TEOpUIO MO KakaoM TeMe. OTBeyass Ha MOCTABIIEHHBIN BOIMPOC, MPEABAPUTEIHHO
ClelyeT MOHATh, YTO TpedyeTcst oT Bac B jaHHOM ciydyae, Kakoil TeopeTH4ecKuit
MaTepHual Hy>KHO HUCIOJIb30BaTh, HAMETUTH OOIIUHI TUIaH pelIeHUsI.

VIl. METOJAUYECKUE YKA3AHUS IO OCBOEHUIO
TV CHUILIAHBI

IlnanMpoBaHue M OpPraHu3anus BpPeMeHH, OTBEJEHHOI0 HAa HM3y4YeHHe
AUCHUIIMHBI. [IpUCTYNIHTH K OCBOCHHIO JUCHUIUIMHBI CIIETYET HE3aMeIIUTEIbHO
B CaMOM Hayaie y4eOHOro ceMmectpa. PekoMeHIyeTcsi M3y4HTb CTPYKTYypy H
OCHOBHBIE MOJ0XKeHUs1 Pabouell nmporpaMmbl AucuuIuiMHbL. OOpaTUTh BHUMAaHUE,
YTO KPOME ayAUTOPHOU paboOThl (JIEKIMH, JTaOOpAaTOPHbIE 3aHATHA) TUIAHUPYETCS
camocCToATeNbHasg paboTa, UTOTM KOTOPOM BIUSIOT Ha OKOHYATEIHHYIO OLIEHKY 10
UTOTaM OCBOCHHMS Y4YeOHOW JUCIUIUIMHBL. Bce 3amanus (ayIuTOpHBIE U
CaMOCTOATENbHBIE) HEOOXOIMMO BBINMOIHATE M TPEIOCTaBIATh Ha OILIEHKY B
COOTBETCTBHUH C I'PahUKOM.

B nmpouecce wu3ydeHuss marepuanoB ydeOHOro Kypca Mpejararrcs
cienytoue GopMel pabOT: UTEHUE JIEKIUH, Ja00OPATOPHBIE 3aHATHS, 3aJaHUS JUIs
CaMOCTOSATENbHON pabOTHI.

Jlexyuonnvie 3anamus OPUEHTUPOBAHBI HA OCBEIIECHHWE BBOJHBIX TEM B
KKl pa3fen Kypca U MpU3BaHbl OPUEHTHUPOBATh CTYAEHTOB B MpPEJIaraeMoM
MaTepuae, 3aJI0KUTh HAyYHbIE U METOJIOJIOTMYECKHE OCHOBBI ISl AalIbHEHIIen
CaMOCTOSITEJIbHOM PabOTHI CTYICHTOB.

Jlabopamophvie 3ansamus aKIIEHTUPOBAHBI HA HanOoJIee MPUHLIMITHATIBHBIX
U TMpoOJIEMHBIX BOMpPOCaX Kypca W TMPHU3BaHBI CTUMYJIUPOBATh BBIPAOOTKY
MIPAKTUYECKUX YMECHUMU.

Oco60 3Haummon 11 TPOQPECCHOHATBHON TMOATOTOBKUA CTYACHTOB
ABIISIETCSL camocmosamenbHas paboma No Kypcy. B xone 3Toil paGoThl CTyIEHTHI
O0TOMParOT HEOOXOAUMBIM MaTepual 1Mo U3y4aeMOMY BOIIPOCY U aHAIU3UPYIOT €To.
CryneHTaM HEOOXOAMMO O3HAKOMHUTHCSI C OCHOBHBIMU HCTOYHHUKAaMH, 0€3 KOTOPbIX
HEBO3MOYKHO MOJHOLICHHOE MOHUMaHKE MPOo0IeMaTHKU Kypca.

OcBoeHMEe Kypca CIOCOOCTBYET pPa3BUTHUIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOATENBHBIX OIIEHOK (akToB M KoHuenuuid. [ToatomMy Bo Bcex (opmax
KOHTpOJIS 3HAaHWM, OCOOCHHO MpH cllaue 3adeTa, BHUMAHUE OOpallaeTcss Ha
MOHMMaHUE MPOOJEMAaTUKU Kypca, HA YMEHUE MPAKTUYECKU NMPUMEHSITh 3HAHUS U
JieaTh BBIBOJIBI.

PaGora ¢ Jjureparypoil. PekoMeHOyeTCs HCHOJIb30BaTh pPa3JIUYHBIC



BO3MOXXHOCTH paboOThl ¢ JuTeparypoil: ¢oHnpl HaydHou Oubmmoreku IBDY
U anekrponHbie oubanorexku (http://www.dvfu.ru/library/), a taxke mOCTyIHBIC
JUTSL ICTIOJTB30BAaHUS JPYTHE HAyYHO-ONOIMOTEUHBIC CHCTEMBI.

IMoaroroBka k 3k3ameny. K crade sk3aMeHa JOMyCKArOTCS 00yJaroImecs,
BBITIOJTHUBIIIHE BCE 3a/laHus (;mabopatopHble, CaMOCTOSITEIILHBIC),
IPEeyCMOTPEHHBIE y4eOHOW MpOTpamMMON IUCIUIUIMHBI, TTOCETUBIINE HE MEHEee
85% ayIUTOPHBIX 3aHATHIA.

VIlIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
AN CIUIIJINHBI

OOpazoBaTeNbHBIA MPOIECC MO AUCIUIUIMHE MPOBOJUTCS B JICKIMOHHBIX U
KOMIIBIOTEPHBIX ayIUTOPHUSX.

MynbTuMenuiitHasi JIEKUMOHHAs ayauTopusi (MyJIbTUMEIUMHBIA TPOEKTOD,
HACTEHHBIA dKpaH, TOKYMEHT-Kamepa) o. Pycckuii, kamnyc JIBDY, kopnyc 20(D),
ayn. D738, D654/D752, D412/D542, D818, D741, D945, D547, D548, D732

KomnbioTepnbie kiacchl: (0cka, 15 TmepCcOHAIbHBIX KOMIIBIOTEPOB) O.
Pycckuit, kamnyc JIB®Y, xopmyc 20(D), D733, D733a, D734, D734a, D546,
D546a, D549a (Kamnyc JIB®YVY), ocHarieHHble KOMITbIOTEpaMu Kiiacca Pentium u
MYJIbTUMEIUUHBIMUA  (TIPE3EHTAMOHHBIMKM) CHUCTEMaMH, C TOJAKIIOYEHHEM K
oO1ekopriopaTiBHOM KoMIbloTepHOM ceTu JIBDY u cetn MaTepHer.

IX. ®OHJbI OUEHOYHBIX CPEJICTB
B cootBerctBUM ¢ TpeboBanusmu DI'OC BO pgns arrecranuu
oOy4Jarommxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTMIXKEHUM TJIAHUPYEMBIM
pe3yabTaraM OOy4eHUs MO JUCHUIUIMHE CO3/1aHbl POHIBI OIEHOYHBIX CPEJICTB:

Ne KoHTponupyemsbie Koa KoHTponupyemoii KomneTteHuuu/nnaHmpyemoie HavmeHoBaHue
n/n pasgensl pe3ynbTaTbl 06yueHUn OLLeHOYHOro
AUCUMNNUHDI cpepcTBa
(pe3ynbTathl No
pasgenam)
1 Pazpen 1. MK-6/ 3HaTb WHOOPMALMIO O HOBEWWMX Hay4YHbIX W MucbMeHHbI M
TEXHONOTUYECKUX AOCTUKEHUAX. OTBET Ha 9K3aMeHe
Ymertb: ocyLwecTBAATb LeneHanpasBaeHHbIN NMowucK (nporpammHas
MHPOPMALMM O HOBEWMWMX HAYYHbIX M TEXHONOTMYECKUX peanusaums)

OOCTUXKEHUAX B UHGOOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM
cetn "UHTepHeT" 1 B ApYrmx UCTOYHMKAX.

Bnagetb: HaBblKaMu LeNieHanpaBAeHHOro noucka
MHOOPMALMM O HOBEMLIMX HAYYHbIX WU TEXHONOTMYECKUX
OOCTUXKEHMAX B WMHPOPMALMOHHO-TENEKOMMYHWUKALMOHHOWM
ceti "UHTepHeT" 1 B ApYrMX UCTOYHMKAX

MK-7/ 3HaTb OCHOBbI COCTaB/JIEHUA MAaHOB PaboTbl C y4eTOM
pecypcos.

YMmeTb: COCTaBNATb M KOHTPO/IMPOBaTb MJIAaH BbIMNOJIHAEMOM
paboTbl.

BnapeTtb: cNOCOBHOCTbIO COCTaBAATb U KOHTPOAMPOBATL N/aH
BbIMONHAEMON paboTbl, NAaHUpPOBaTb HeobxoAUMble Ans
BbIMONHEHUA PaboTbl pecypcbl, OLEHMBATb pe3ynbTaTbl



http://www.dvfu.ru/library/

cobcTBeHHOM paboTbl.

2 Paspgen 2.

MNK-6/ 3HaTb uWHOOPMALMIO O HOBEWWMX Hay4YHbIX W
TEXHONOTUYECKNX AOCTUKEHUAX.

YmerTb: OCyLLEecTBAATb ueneHanpasaeHHbIN noucK
MHPOPMALMM O HOBEWMWMX HAYYHbIX M TEXHONOTUYECKUX
OOCTUXKEHUAX B UHGOOPMALMOHHO-TEIEKOMMYHUKALLMOHHOM
cet "MIHTepHeT" 1 B APYrMX NCTOYHMKAX.

Bnagertb: HaBblKaMu Le/IeHanpaBAeHHOro noucka
MHOOPMALMM O HOBEMLWIMX HAYYHbIX U TEXHOJIOTUYECKUX
OOCTUXKEHMAX B UMHOOPMAUMOHHO-TENEKOMMYHUKALMOHHOWM
ceti "UHTepHeT" 1 B ApYrMX UCTOYHUKAX

MK-7/ 3HaTb OCHOBbI COCTaBJAEHUA MAaHOB PaboTbl C y4ETOM
pecypcos.

YMmeTb: COCTaBNATb M KOHTPOJIMPOBaTb MJIAaH BbIMOJIHAEMOM
paboTbl.

Bnagetb: cnocOBHOCTbIO COCTaBAATb U KOHTPO/IMPOBaTb MJaH
BbIMONHAEMON paboTbl, NAaHUpoOBaTb Heobxoaumble AnA
BbIMO/NHEHMA PaboTbl  pPecypcbl, OLEHMBATb pPe3y/bTaTbl
cobcTBeHHOM paboTbl.

MnucbMeHHbIN
OTBET Ha 9K3aMeHe
(nporpammHasn
peanunsaumsn)

3 Paszpgen 3

NK-6/ 3HaTb uWHOOPMaUMIO O HOBEMLIMX Hay4HbIX U
TEXHONOTMYECKNX AOCTUKEHUAX.

Ymertb: ocyLwecTBAATb LesieHanpas/eHHbIN MouCK
MHOOPMALMM O HOBEWLUIMX Hay4YHbIX W TEXHONOTUYECKUX
OOCTVXKEHUAX B MHPOPMALMOHHO-TENNEKOMMYHUKALMOHHOW
ceti "UHTepHeT" 1 B APYrMX NUCTOYHMKAX.

Bnapetb: HaBblKaMWu LeneHanpasaeHHoro noucka
MHPOPMALMM O HOBEWMWMX HAYYHbIX M TEXHONOTUYECKUX
OOCTUXKEHUAX B WMHPOPMALMOHHO-TENEKOMMYHMKALMOHHOWM
cet "MIHTepHeT" 1 B APYrMX NCTOYHMKAX

MK-7/ 3HaTb OCHOBbLI COCTaBAEHWUA MNAHOB PaboTbl C yYyeTom
pecypcos.

YMeTb: COCTaBAATb WU KOHTPONMPOBATL MAH BbIMNOAHAEMOM
paboTbl.

BnapeTtb: cnOCOBHOCTbIO COCTaBAATb U KOHTPOAMPOBATL N/aH
BbIMONHAEMON paboTbl, NAaHUpoBaTb Heobxoaumble ANA
BbIMO/MIHEHUS  pPaboTbl  pecypcbl, OLEHUBATb  PEe3yabTaThl
cobcTBeHHOM paboTbl.

MucbmeHHbIN
OTBET Ha 9K3aMeHe
(nporpammHas
peanvsaums)

4 Pasgen 4.

MK-6/ 3HaTb wuHOOPMALMIO O HOBEWLWMX HAyYHbIX U
TEXHONOTUYECKUX AOCTUKEHUAX.

Ymetb: OCYLLeCTBAATL LeneHanpas/ieHHbIN NoucK
MHOOPMALMM O HOBEMLIMX Hay4YHbIX W TEXHONOTMYECKUX
OOCTVXKEHUAX B MHPOPMALMOHHO-TENEKOMMYHUKALMOHHOM
ceti "UHTepHeT" 1 B APYrMx UCTOYHUKAX.

Bnapetb: HaBbIKaMu LeneHanpasaeHHOro noucka
MHPOPMALMM O HOBEWMWMX HAYYHbIX M TEXHONOTUYECKUX
OOCTUXKEHUAX B WMHPOPMALMOHHO-TENEKOMMYHUKALMOHHOWM
cet "MIHTepHeT" 1 B APYrMX NCTOYHMKAX

MK-7/ 3HaTb OCHOBbLI COCTaBAEHWUA NNAHOB PaboTbl C y4eTom
pecypcos.

YMeTb: COCTaBAATb U KOHTPOAMPOBATb MJIaH BbINOJHAEMOW
paboTbl.

BnageTtb: cnocobHOCTbIO COCTaBAATb M KOHTPOAMPOBATL NAaH
BbINOMHAEMOW paboTbl, NAaHWpoBaTb HeobxoauMmble AnA
BbINONHEHMA paboTbl  pecypcbl, OLUEHUBATb  Pe3ynbTaThl
cobctBeHHOM paboTbl.

MucbMeHHbI M
OTBET Ha 3K3aMeHe
(nporpammHuasn
peanunsaumn)

Onucanue nokasareJieil U KpUTepHeB OLlEHNBAHUSA:

OueHka

HeypoBnetsoputenbHo YaosnersopurenbHO Xopowo OTAnYHO

HabpaHHasa cymma

MeHee 3 (MeHee 50%) 3-3,5 (50- 69%) 3,6-4,4 4,5-5 (85-




6annos (% (70-84%) 100%)
BbINO/IHEHHbIX
3a4aHui) (max — 5)

OueHka Hesauer 3aver
HabpaHHas cymma MeHee 3 (MeHee 50%) 3,1-5(50-100%)
6annos (%

BbIMO/IHEHHbIX
3agaHuii) (max — 5)

3a4yeTHO-IK3aMeHAIMOHHbIE MATEPHUAJIbI
1. OOIl B C++. Crpykrypel u Kiaccbl. MHOKECTBEHHOE HaCIIEIOBaHHUE.

BuprtyanbHoe HacnenoBanue. Tabnuia BUPTyaldbHBIX (yHKIMA. AOCTpakTHbIE
kiacchel. Liskov substitution. NVI

2. VYrpasnenne namatreio B C++. BripaBHUBaHME ToJield CTPYKTyp. butoBbie
noJisi B CTpykTypax. Sizeof. Beyienenue mamsatu (operator new, placement new).
new vs malloc. POD. ®parmenrtanus mamMatd. CYETYHK CCHUIOK. Y MHBIC
yKa3aTenau. AJUIOKaTOpPbI

3. Const  correctness. KoHcTaHTHBIE  yKa3aTelu, CCBUIKA, METOJBI,
nepemMeHHbIe, 3aMbikanusi. Mutable. CtannaptHas oubnmnoreka C++. BBog-BbIBOI.
Konreinepsl. Tumnsl KOHTEMHEPOB. TUIIBI HTEPATOPOB.

4. OOpaboTka UCKIOYEHUH B ct++. Moaynu cTaHIapTHOW OMOIMOTEKU IS
pabotel ¢ uckmoueHusiMA. Exception safety. RAIl. Bunbr rapanTwii exception
safety. Packpyrka creka. std::uncaught_exception (S). MHckimrouenus B
MHOTOMOTOYHOM MpuiiokeHuu C++.

5. [[Ta6noust B C++. Bioxkennslie madnonbl. Paznuuus B madnonax QyHKIui
u kjaccoB. MHcTanmpoBanue maodnona. Crnenuanusanus madnona. SFINAE.

6. MeTtanporpammupoBanue. type_traits. Variadic templates. Crucku THIIOB.
Tag dispatch (by instance, by type, na npumepe iterator_traits).

1. Oynkuun B C++. CriocoObl nepenaun (PyHKIMU B KauyeCTBE apryMeHTa.
Vkazarenp Ha (ynkuuro. OyHkropsl. std::function. 3amMblkaHusi U aHOHUMHBIE
bynkuuu B C++.

8. Mauoronorounocts B C++. Race condition. CiocoObl cuaxponn3anuu. Dead
lock, live lock. Lock-free. Moayss atomic. Conditional variable. Future. Promise
Q. [IpaBuina BeiBeaenus tunoB B C++. decltype, auto, decltype(auto).

VYHuuBepcansHble cchUikM. Move-cemantuka. Perfect forwarding. Peanuzanus
std::move, std::forward. Value categories.
X.



