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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.13 OcHOBBI IpOrpaMMUPOBaHUsI OTHOCUTCS K 00s13aTe/TbHOM YacTh 00pa3oBaTe/ibHOM
[IpOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-3: Cnocoben k | OIIK-3.1: 3Haem memoob! OIIK-3.1: Omuem no
paspabomke meopuu anzopummos, memoobt |3HATH 1abopamopHbIM 3quém:
An2OpUMMUUECKUX U | cycmemro20 U npukaadHo20 | OCHOBHbIe udeu, necauyue 8 pabomam KOHMDObHbLE
npoepamMmHbIX p
~ npo2pammuposaHus, OCHOBE COBPEMEHHBIX S3bIKO8 3adaHus
peweHull 8 obaacmu 60npochbl
OCHOBHble NOMO}MCeHUs U npo2pamMMupo8aHusi U OCHOBHble
cucmemHo20 U
NpUKIAdH020 KOHyenyuu 8 obaacmu cocmasnsowjue cogpemMeHHo20 N
npozpammuposanus, | MameMamuueckux, A13bIKA NPO2PAMMUPOBAHUST HA :
mamemamuyeckux, UH(pOPMAYUOHHBIX U npumepe C u C++. / the main KonumposnbHble

UHGOPMAyUOHHBIX U
UMUMAYUOHHbIX
Mooesnell, CO30aHUIO
UH(POPMAYUOHHbIX
pecypcog 2106anbHbIX
cemell,
0bpazosamenbHO20
KOHmeHma,
npuknadHbix 6a3
O0aHHbIX, Mecmos u
cpedcms
mecmupogaHust
cucmem u cpedcma
Ha coomgemcmaue
cmaHoapmam u
UCXOOHBIM
mpe6o8aHusm

UMUMAYUOHHbIX MoOesnell
OIIK-3.2: Ymeem
COOMHOCUMb 3HAHUS 8
obaacmu npoepammuposaHus,
UHMepnpemayuio
npoYUmMaHHozo0, onpedeasimb U
co30aeamb UHGPOPMAayUOHHbIe
pecypchbl 2n106anbHbIX cemell,
obpaszoeamenbHO20
KOHmMeHma, cpeocme
mecmupoeaHusi cucmem
OIIK-3.3: Umeem
npakmuyeckutl onbim
npumeHeHusi pazpadomxu
npoepammHozo obecneueHust

ideas underlying the modern
programming languages and the
main components of the modern
programming language on the
example of C and C++.
NPUHYUNbI peanusayuu
mexHonozuil pazpabomku
npo2pammHo20 obecneyeHus:
cmpyKkmypHoe, MoOy/IbHOe U
065eKMHO-0pUeHMUPOBAHHOE
Npo2pammupo8aHue — 8 sI3bIKax
npozpammuposanust C uC++;/
the principles of realization of
technology of software
development: structural,
modular and object-oriented
programming in C++, IP
MemoObl KOHCMPYUPOBAHUS
HO8bIX munog daHHbix (C, C+

+) / methods of constructing new
data types (C, C++).

MemoObl U npuembl pabombi ¢
OduHamuueckoli namambio (C, C+
+). / methods and techniques for
working with dynamic memory
(C, C++).

MemoObl pabombl ¢ eHelHell
namsmbio (C, C++) / methods of

working with external memory

80NnpoChbl




(C, C++).

OIIK-3.2:

YMETbH

paspabambigams u
omaaxcueams NPOPaMMbl
cpedHeli coxicHOCMU ©
UCNONb308AHUEM 3bIKOB
npoepammuposarus C, C++./
develop and debug programs of
medium complexity using C, C+
+programming languages.
UCNoMb308amMb CoBpeMeHHble
UHCMpPYMeHMIbHble U
ebluucAumesnbHble cpedcmed. /
the use of modern instrumental
and computational resources.

OIIK-3.3:

BJ/IAZIETD

CoB8peMeHHbIMU
UHMe2pUPOBAHHbIMU Cpedamu
paspabomku npoepamm. /
modern integrated development
environments programs
HaBbIKamMu peanuzayul,
mecmupoeaHust U omaaoku
NnpoepaMMHbIX cucmem cpeoHell
cnodxcHocmu / skills of
implementation, testing and
debugging of software systems of
medium complexity

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OuHasA
O011as TPy/J0eMKOCTBD, 3.€. 9
Yacos o yue0HOMY IJIaHY 324

B TOM 4HCJIe

ay//MTOPHbIE 3aHATUSA (KOHTAKTHasi padora):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 64

- 3aHATHSA CEMHHAPCKOro THNA (MpaKTHYecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 128

- KCP 3
caMmocTosATe/IbHasA paboTa 93
ITpomexyTouHas arrecTanys 36

JK3amMeH, 3auéT




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHbBI Bcero B TOM UHCIe
(4ace)
KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C TIpero/aBaresem),
Yyachl U3 HUX
SaHATHS CamocTosiTe/ibHast
CeMHUHapCKOTo pabora
3auHsTUs THIa o6yuarowyerocs,
JIEKLMOHHOTO | (mpakThueckue | Bcero Hackl
THUMa 3aHsTUsI/Mabopa
TOpHBbIE
paboThI), Uackl

0 0 0 0 0

o o ¢ ¢ o)

0 0 0 0 0
Bsepienue B pegmer. CTpyKTypa U CcOfiep>kaHue Kypca. JIutepaTypa. 9 2 4 6 3
Perrenve 3a7jau C MUCII0/Ib30BaHUEM BBIUMC/IUTE/TBHON TEXHUKH. 9 2 4 6 3
CoBpeMeHHasl clcTeMa pa3paboTKH MPOrpaMMHOT0 00ecrieueHusl. 9 2 4 6 3
Cpepa ucrionHeHust iporpamM. [Tporpamma B cpezie MicrosoftWindows. 9 2 4 6 3
OCHOBHBI€ MTOHATHS SI3bIKOB ITPOrpaMMHUpoBaHusi. CUHTaKCHC, CeMaHTHKa, 9 ) 4 6 3
(opmasbHBIe CIIOCOOBI OMICAHMS S3bIKOB IPOrPAaMMUPOBAHUSL.
TUIBI JAHHBIX, C1I0COOBI ¥ MeXaHW3MBI YIIPaB/IeHNs! JAHHBIMH. 10 2 4 6 4
IIporpamma Ha siseike C. MeTozbI ¥ OCHOBHBIE STarbl TPaHC/IALAN. 13 3 6 9 4
CTpyKTypHOe NMporpaMMHpOBaHKe 1 orepartopsl s3bika C. 13 3 6 9 4
KoHcTpyrpoBaHue HOBBIX THIIOB JIaHHbIX. 13 3 6 9 4
MojynbHOe porpaMMHUpOBaHUe. 13 3 6 9 4
DeMeHThI aHa/M3a U Pa3paboTKH a/rOPUTMOB. 13 3 6 9 4
MeTozibl paboThI C BHellIHel namsaTbio. Daisbl. 13 3 6 9 4
[JuvHamuueckoe yrpaB/ieHHe aMsThIO. 13 3 6 9 4
BeesieHre B 00beKTHO-OPHEHTUPOBAHHOE IPOrPaMMHUPOBaHHe 8 2 4 6 2
Knaccel 1 06beKThI 10 2 4 6 4
KOHCTpPYKTOPEI U AeCTPYKTOP 10 2 4 6 4
O6paboTKa UCKTIOUeHHH 13 3 6 9 4
Ieperpyska omneparuii 13 3 6 9 4
ITpumep. Knacc CDate 13 3 6 9 4
HacnepoBanne u nepapxusi KJ1accoB 13 3 6 9 4
CrneLiMasibHbIe 101 U MEeTO/Ibl K/TaCCOB 13 3 6 9 4
BupTyanbHbie MeTopbl. AGCTPaKTHBIE BUPTYa/IbHbIE METO/bI M K/1aCChl 13 3 6 9 4
[Ta6sonbL. [[1ab10HBI HYHKLIMH U 111a6/I0HBI K/IaCCOB 13 3 6 9 4
IIpumep. Knacc Container 10 2 4 6 4
IIpumep. Knacc Dictionary 10 2 4 6 4
ArtTtecTauus 36
KCP 3 3
HWTtoro 324 64 128 195 93




Contents of sections and topics of the discipline

[TepBoIii cemecTp

Beenenue B ripeaimet. CTPYKTypa U cofiep>kaHue Kypca. JIutepatypa. Introduction to the subject. Structure and
content of the course. Literature.

PerrieHue 3a7iau C UCI0/Tb30BaHUEM BLIUMCIUTEIBHON TeXHUKH. Solving problems using computers.
CoBpemeHHas cucTeMa pa3paboTKu porpaMMHoro obecrieuernst. Modern software development system
Cpena ucnionHenus mporpamm. [Iporpamma B cpesie MicrosoftWindows. The program execution environment.
The program in the Microsoft Windows environment

OcCHOBHBIe TIOHSTHS S3bIKOB IPOrpaMMUPOBaHusi. CHHTaKCHC, CEeMaHTHKa, (JopMasibHbIe CII0COOBI OTIMCAHUS
SI3BIKOB MTPOTPaMMHUpOBaHusi. Basic concepts of programming languages. Syntax, semantics, formal ways of
describing programming languages.

TUMbI JAHHBIX, CTIOCOOBI M MEXaHW3MBbI yIIpaB/ieHus AaHHbIMU. Data types, ways and mechanisms of data
management.

ITporpamma Ha si3bike C. MeTo/IbI U OCHOBHBIE 3Tarlbl TpaHCasauu. Program in C language. Methods and basic
stages of translation.

CTpyKTypHOe IIporpaMMHUpoBaHue U orepaTopsl si3bika C. Structured programming and C language operators
KoHcTpynpoBaHue HOBBIX TUTIOB JaHHBIX. Designing new types of data.

MogaynbHoe TiporpammupoBadue. Modular programming

OneMeHTHI aHanM3a U pa3pabotku aaroputmoB. Elements of analysis and development of algorithms

Mertozbl paboThl ¢ BHelHel namsteio. Paiiiel. Methods of working with external memory. Files.
JvHaMuueckoe yripas/ieHue aMsTbo. Dynamic memory management.

Bropoii cemecTp

BBejieHrie B 06 eKTHO-OpHEHTHPOBAHHOE TIporpaMmmupoBanie / Introduction to object-oriented programming
Kraccel 1 06nekThI / Classes and objects

KoncrpykTops! 1 fectpykrop / Constructors and destructor

O6pabotka nckmrouenuii / Exception handling

IMeperpy3ka omneparuii / Overloading operations

IMpumep. Knacc CDate / Example. Class CDate

Hacnenosanue u nepapxws kiaccos / Inheritance and Class Hierarchy

CrierjuabHble 110J1s1 U MeTobl KiaccoB / Special fields and methods of classes

BupryaneHble MeTobl. AGCTpaKTHBIE BUPTYa/lbHbIe MeTOAbI U Kiaccel / Virtual methods. Abstract virtual
methods and classes

[ITa6soHel. 11Tab10HbI HYHKIMI 1 11a0/I0HBI KJIACCOB /

Templates. Function templates and class templates

ITpumep. Kiacc Container / Example. Container class

Ipumep. Knacc Dictionary / Example. Dictionary class

4. YueOHO-MeToaNUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDOsi MOJATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi ¥ TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJ€HHBIM B II. 5.



H. Schildt C: The Complete Reference. — https://link.springer.com
H. Schildt C++: The Complete Reference. — https://link.springer.com

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Report on laboratory works) to assess the
development of the competency OITK-3:

JlabopaTtopHasi paborta 1. ANropuTMbl COPTUPOBKH U TIOMCKa JaHHbIX. / Laboratory work 1. Algorithms for
sorting and searching for data.

JlabopartopHasi pabora 2. CymmupoBaHue psafioB. / Laboratory work 2. Summation of series.

JlaboparopHas pabota 3. PelieHre cucTeM anredpanuecKux JIMHENMHBIX ypaBHeHui. / Laboratory work 3.
Solving systems of algebraic linear equations.

Assessment criteria (assessment tool — Report on laboratory works)

Grade Assessment criteria

Bce npakTuueckue 3aianus (labopaTopHbIe pabOTHI) BLIMOIHEHBI B TIOJTHOM 00hEME U B CPOK,
outstanding  TpW 3TOM NpPUMeHEH TBOPYECKHUI TTOX0/] K PellIeH 0 HeCTaHAapTHBIX 3ajau. OmnucaHbl Bce
Taribl BBINOJTHEHUS 3a/JaHU, KOJ| U pe3yJIbTaTbl pPabOTHI Mpe/CTaB/IeHbI MTPerojaBaTeto.

Bce npakTuyeckue 3a1aHus1 (71abopaTopHble pabOThI) BHIMOTHEHBI B TOJTHOM 00beMe U B CPOK.
excellent OrnyicaHbl BCe 3Tarbl BHIIOHEHWS 3a[jaHuM, KOZ, U pe3y/bTaThl paboTh! Ipe/iCTaB/eHbI
Tpernozasaresio.

BrIrmosiHeHbI OCHOBHBIE 3Tallbl 3afiaHui (1abopaTopHbix paboT). Koz v pe3yibTaThl paboThl

very good
Tipe/iCTaB/IeHbl TIPerofiaBaTesito B CPOK.
d BhIrosiHeHbI YacTh 3TaroB 3aaHuii (labopaTopHBIX paboT) ¢ He3HAYUTETbHBIMU HeZl0UeTaMu.
00
& Kog v pe3ynbTraTel paboThl TIpe/iCTaB/IeHbI MTPeTo/iaBaTestio B CPOK.
fisfact BhITo/THeHbI YacThb 3TaroB 3afaHus (labopaTopHOi paboThI) € CyIleCTBEeHHBIMU HeI0UeTaMH.
satisfactory

Kog v pe3ynbratel paboThl Ipe/icTaB/IeHbI MIPero/iaBaTesito, HO C OTKJIOHEHUSIMU OT CPOKOB.

BhInoHeHbI He BCe TIpaKTUYeCKHe 3a/1aHus (71abopaTopHble pab0ThI) UM BBITIO/THEHBI He B
unsatisfactory mosHom o6beMe (TIpeicTaB/IeHO He TIOJIHOE ONKCAHUe 3TArloB BHINOIHEHUS 33/laHUH, KOJ
paboTaeT HEKOPPEKTHO, pe3y/IbTaThl pab0THI He MPe/ICTaB/IeHb MPero/aBaTerio).

poor CTy,Z[eHT He TIPpUCTYIIa/I K BBITIOJTHEHHUIO 3a,an1/1171.




5.1.2 Model assignments (assessment tool - Assignments) to assess the development of the

competency OIIK-3:

1. 3a,an MaccuB u3 N BeIlIeCTBEHHBIX 3/IEMEHTOB. Bbrunciuts CyMMY 3/IEMEHTOB MaCCHBd, UMEIOIINX

UeTHbIe MHAEKCHI.
2. .?)EIAEIH MaccuB u3 N BeIIeCTBEHHBIX 3/7IEMEHTOB. Boruuciuts CyMMY 3/IEMEHTOB MdCCHBd, MHAEKCbI

3/IeMEeHTOB KOTOPBIX 00pa3yroT Moc/ie/[oBaTeIbHOCTh yrcen PruboHauum.

3. 3azand MaccuB u3 N HaTypa/bHbIX 3/1eMeHTOB. Orpe/ie/IuTh KOJMUeCTBO YeTHBIX Uncesl B MacCUBe.

4. 3azaH maccuB 13 N BellleCTBeHHBIX 371eMeHTOB. HaliT MakcUMarbHbIN 371IeMeHT CpeZiv 37IeMeHTOB C

UETHBIMU MHAEKCAMU, U TIOMEHATh €ro MeCTdMU C MePBLIM 3JIEMEHTOM MdCCHBd.

5. 3&1,[[&1H MaccuB u3 N BEIIeCTBEHHBIX 3/IEMEHTOB U BEIIeCTBEHHOE UK CJ/I0 A. OHpe,ZLEIII/ITb KOJ/IM4eCTBO
3JIEMEHTOB MACCHBAa, CTOALIMX B HEUYETHBIX ITO3WIUAX, 3HAUCeHKWE KOTOPLIX ITPEBbIIIAeT A. BriBectH

YKa3aHHbIE 3/IEMEHTHI.

6. 3a,an MaccuB u3 N BelleCTBeHHbIX 3/7IEMEHTOB. Onpe,qenym, KOJIM4YEeCTBO 3/7IEMEHTOB MdCCHBd, KOTOPbIE

00JIbIIIe CBOETO JIEBOTO cocena. BriBectn YKa3aHHbI€ 3/IEMEHTHI.

7. 3apad MaccuB U3 N Bell[eCTBeHHBIX 371eMeHTOB. [IpOBepUTE, SIB/ISI€TCS /I JaHHBIA MacCUB

YIOPSIJ0YEHHBIM 10 BO3PaCTaHUIO.
8. 3amaH maccuB Q[n], snemeHTaMK KOTOPOTO SIB/ISIIOTCS BelljeCTBeHHble uncra. [IpoBepUTh, AB/seTCs /iU

MAacCCHB yTIOpsiJOYeHHbIM 110 YOBIBaHHUIO.

9. 38,Z[aH]>I ABd BeIeCTBEHHBIX MdCCHBa paBHOI‘/II AJINHBI N. ITomeHSTh MeCTaMHU 3/1EMEHTHI rmepsoro

MaCCHBa C YeTHBIMH MHAEKCAMH U 3/IEMEHTBI BTOPOr0 MdCCHBd C HEUETHBIMH MHAEKCAMHU (O-OI‘/JI

3JIEMEHT I1epBOro MacCuBa C 1-bIM 3/IeMEHTOM BTOPOro MaCCHBa, 2-om epBoro c 3-um BTOpPOTro U T.,Z[.).
10.3&1,Z[aH MaccuB u3 N BeIlIeCTBEHHBIX 3/IEMEHTOB. 3aMeHUTb Ka)K,Z[])II‘/JI 3JIEMEHT, KpOMe I1epBOoro, CYMMOﬁ

NpebIAYILUX 3/IEMEHTOB.

Assessment criteria (assessment tool — Assignments)

Grade Assessment criteria
pass BrimmonHeHa 0CHOBHas 4aCTh 3a/laHMs, BO3MO>KHO C He3HAUUTeIbHBIMU HeJjoueTaMHu
fail BrinosHeHO MeHee MO/I0BUHEI 33/JaHusl, eCTh CYyLLeCTBEHHbIE HeJJOUeThl

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana oueHnBaHus c()OPMHUPOBAHHOCTU KOMIIETEeHI[UI

YpoBen

b

chopmu Hey/IOB/IeTBOP | YAOBJIETBO 04YeHb

IJI0X0 X0pOIII0 OT/IMYHO TPEBOCX0/{HO

POBaHH HTE/ILHO PHTe/ILHO XOpO11I0

oCTH

KoMIer

eHIuH

(uHpUK

aropa

AOCTHXK He 3a4TeHO0 3aUTeHO0

eHus

KoMIeT

eHIHii)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIDKe o} 3HaHU B 3HaHWUM B 3HaHUM B 3HaHUM B
TeopeTH4ecKoro MHUHHUMaJbHbIX JIONyCTAMBI | 0OBeMe, obbeme, obbewme, obbeme,
Marepuara. TpeboBaHUH. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IIpeBbIIIAOILe
HeB03MO>KHOCTb Vimenu mMecto 3HaHUH. I0I1IeM I0I1[eM yIOleM M IIpOrpamMMy




rporpaMme
OL[EHUTB TIOJTHOTY rporpaMme
. MOJITOTOBKH
3HaHUH HornyieHo MO/IrOTOBKH TlonyteHo rporpamMme
BC/Ie[ICTBHE MHOT'O . JomymieHo | ° Y TO/ITOTOBK
rpyObie omubKu HECKOJILKO MTO/JTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO n. Omnbok
HeCyIlecTBe
obyuaroierocst ot ombok HerpyObIx HHLIX HeT.
oTBeTa OLIMO0K
OIMO0K
[IpogemoHc
TPUPOBAHbI
IIpomemonc PHp
IIpogemoHc | Bce
IIpoieMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEHWSI. ITpogemMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHE OCHOBHEIe PertreHs! HpPOBaHbI BCe
Ipu perieHun YMEHUSI. YMEHUSI.
MUHUMAJIbHBIX yMeHUSI. BCE OCHOBHbIE
o CTaH/lapTHBIX Peruens! Periens! Bce
YMEHUH. PellieHbI BCe | OCHOBHBIE yMeHHUSI.
3a7au He THUTIOBBIE OCHOBHbBI®
HeB03MOXXHOCTD OCHOBHbI® 3a/lauM C PeliieHb! Bce
TIPO/IEMOHCTPUDP | 3a/laud C 3a7auul C
OLIEHUTh Ha/IMuKe 3aJau. OT/IeJIbHBIM | OCHOBHbBI®
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
yMeHUH BrimosiHensl | 1 3aJaun.
OCHOBHbIE OLIMOKaMH. OLIMOKAMH.
BCJIE/ICTBHE BCE 33/IaHUsI | HECYyIeCTB | BbIMOHeHbI
yMeHus. Vimenu | BbimonHeHsl | BbinosiHeHb!
OTKasa B TIO/THOM €HHBIMU BCe 3a/IaHus, B
MecTo rpy6Obie BCE BCe 3a/]aHMs
obyuaroierocs ot obbeMe, HO | HeoueTaM | TOJTHOM
OILIMOKHU 3aJjaHUsT, HO | B TIOJIHOM
oTBeTa HEeKOTOpbIe H, obbeme 6e3
He B obneme, HO
c BBITIO/THEH HeI0UeTOB
ITOJTHOM HEKOTOpbIe
HelloueTaMHu | bl BCe
obbeme o
3aJjaHus B
He0ueTaMu
TIO/THOM
obBeme
Nmeetcs
OtcyTcTBUE IIpogemoHc [IpogemoHc
MUHUMAJIbH ITpogemoHC
0a30BbIX Ipu perieHnn " TPUPOBaHbI TPHUPOBaHbI
bl Habop TPUPOBAaHbI ITpogeMoHCTp
HaBBIKOB. CTaH/JAPTHBIX 6a3oBble HaBbIKU
HaBLIKOB 6a3oBbIe MpOBaH
HeB03MOXKHOCTE 3aau He HaBBIKH TIPH rpu .
ISt HaBbIKU TIPU TBOPYECKUI
OLIeHUTD Ha/lIMuhe | MPO/IeMOHCTPUD perIeHnH PpelleHrn
HaBbiku pereHust perieHun MOX0[ K
HaBBLIKOB OBaHLI 0a30BLIE CTaHJApPTHBI HEeCTaHZapT
CTaHjaPTHbBI CTaH/IapTHBI PELIeHUI0
BC/Ie[ICTBHE HaBbIKU. VIMen X 3a7au C HBIX 3a7iau
X 33j1au C X 3a7au 6e3 HECTaH/IapTHBI
OTKasa MecTo rpy6Obie HEKOTOPbIM 6e3
HEKOTOPBIM OIKMOOK U X 33714
o0yuaroierocst OT | OmUOKK u omboK 1
u He/IOUeTOB
oTBeTa HeJloueTaMu HeI0UeTOB
HeloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
fail unsatisfactory At least one competency has been developed at the "unsatisfactory" level.




poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-3

1. BBefieHue B 513bIKM IPOrPaMMUPOBAHUS. S13bIKM BHICOKOTO/HU3KOTO YPOBHS. [IOHATHS IPOrpaMMmBl,
repeMeHHOM, criocoba MHTepIpeTaLyy, TUMa AaHHbIX. TpuBuansHast mporpamma “Hello, world” va C. /
Introduction to programming languages. High / low languages. The concepts of the program, the variable, the
way of interpretation, the type of data. Trivial program "Hello, world" on C.

2. CtpykTypa nporpammsel Ha C, cuHTakcuc. OnepaTtopsl BBOAA-BbIBOZA. Tkl JaHHBIX. OniepaTopbl
BeTByieHus. [Tporpammel: / Structure and syntax of the program in C. Operators of input-output. Data types.
Branching operators. Programs:

¢ OrmpefeTh CyMMY Hajlora 3a y4acTOK TpeyrosibHo# (hopMbl (3a7aéTcst cTaBKa Hanora). / Determine the
amount of tax for a triangular plot (the tax rate is set).

¢ OnpeaenuTsb BUJ TPEYTOJbHHUKA I10 3aJJaHHBIM AJIMHaM cTopoH. ObecrieueHre KOHTPOJIS BBOA. /
Determine the shape of the triangle for the given lengths of the sides. Provide input control.

3. O6cy>x/1eHre MPaBU/ILHOTO MUCII0/b30BaHMs onepaTopos if...then u if...then...else. Oneparop
MHOXeCTBEeHHOTO0 Bbibopa. 1Iuksibl. KoHTpob BBOJA (IUKJIBI € TOCcTycoBreM). [Tporpammer: / Discussing the
correct use of if ... then and if ... then ... else statements. Multiple choice operator. Cycles. Input control (loops
with postcondition). Programs:

* PeayM30BaTh Ka/IBKYISTOP C TMOAIE€P>KKOM orepanuyi: +, -, *, /. / Implement a calculator with support for
operations: +, -, *, /.
e Tlporpamma «yragaii uncyio» / The "guess number" program

4. MaccuBbl (CHHTAKCHUC, TIPUMepBI 00bsIB/IeHNs], UHAEKcalus). ['eHepalys MceBA0C/TyYaliHbIX JaHHBIX.
IpepriBanue 1ukoB (break, continue). BuHapHBIN OKCK, TIpOCTefIiast COPTUPOBKA. [IporpamMmer: / Arrays
(syntax, ad examples, indexing). Pseudo-random data generation. Interrupting the cycles (break, continue).
Binary search, the simplest sorting. Programs:

¢ BrIBeCTH Ha 5KpaH KOJbl BCeX KOJ0B CUMBOJIOB A..Z
(Heo6X0/TMMO UCIIO/TL30BAaTh MACCHUB [IjIsl XPAHEHUS KOZIOB, B KAUeCTBE MHZIEKCa UCT0/Th30BaTh COOTBETC
TBytouuii cumBon) / Display the codes of all A..Z character codes (use the array to store the codes, use
the corresponding symbol as the index)

¢ HaiiTi min ¥ max 37eMeHTbl B MacCUBe 1 UX TO3ULIUIO.
Hatity 3a/1aHHBINM 3/1eMeHT B MaccuBe U ero no3uiiuio. / Find the min and max elements in the array and
their position. Find the given element in the array and its position.

* VYpanenue/mo0aByieHue 3/1leMeHTa B MacCUB (yTIOpsAOUYeHHbBIH, HeyropsiioueHHsbli) / Deleting / adding
an element to an array (ordered, unordered)

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

pass  CTy/ieHT OTBETH/I Ha OO/BIIYIO YacTh BOTIPOCOB BO3MOXKHO C HE3HAUUTE/ILHBIMU HEI0UeTaMHU.




Grade Assessment criteria

ITpu oTBETE CTYAEHT JOMyCKaeT rpybbie OIMOKK B OCHOBHOM MaTepHaJie 1 pellieHHH CTaHAapPTHBIX
3ajau.

fail

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the
competency OIIK-3

1. CoprupoBk# (oueHKa 3¢ dextrBHOCTH): / Study of the following sorts (effectiveness evaluation):

e CopTupoBKa ny3sIpbkoM. / Bubble sort
¢ CoprupoBKa BbibopoM. / Selection sort
e CoprypoBKa BcTaBKaMmH. / Insertion sort
¢ CoprtupoBKa ciusinieM / Merge sort

2. [Tognporpammel (Ha3HaueHue, BU/bI). Ilepejaua mapaMeTpOB 10 3HAYEHUIO U M0 CChUIKe. PeKypcus.
ITporpammer: / Subroutines (purpose, types). Passing parameters by value and by reference. Recursion.
Programs:

* Peanm3oBaTh (PyHKL[MIO BEIUMC/IEHUS] PACCTOSHUSL MeX/Y IByMsl TOUKaMH Ha rtockocTy / Implement a
function to calculate the distance between two points on a plane.

e laH MacCuB, peann30BaTh (PYHKIMIO, KOTOPAsi BLIBOAWUT UHEKCHI 3/IeMEHTOB MacCHBA, COOTBETCTBYIOIL]
vie BO3pacTawoIeMy MopsAaKy d1emeHToB / Given an array, implement a function that prints the indices
of the elements of the array, corresponding to the increasing order of the elements.

3. Tlepesiaua napameTpoB B MOIPOrpaMMbl (ITapaMeTpbI-KOHCTAHTHI, TTapaMeTphbl Oe3 THIa, MaCCHBBI M CTPOKU
OTKpBITOTO THMA). [Iporpammer: / Passing parameters to subroutines (parameters-constants, parameters without
type, arrays and strings of an open type). Programs:

e dyHKIWMa MoucKa 3memMedTa B MaccuBe / The function of finding an element in an array.
¢  OyHKIUS COPTUPOBKUA MacCHBa MPoU3Bo/ibHOTO pa3mepa / The function of sorting an array of arbitrary
size.

4. TIpoueAypHBLIN TUTT IaHHBIX. [IprMep KCI0Ib30BaHUs TIPOLIEAYPHOTO TUIIA Ha TIPUMepe COPTUPOBKU
(byukuus cpaBHeHust asemeHTOB) / Procedural data type. An example of using a procedural type in the sorting
example (element comparison function)

5. KOHCTpyUpOBaHMe COCTAaBHBIX TUIMOB JaHHbIX. Moayu. TIpuMep peanu3aiiid MOAY/s [ijist paboThI C
KOMILTEKCHbIMH umciamu / Construction of composite data types. Modules. An example of implementing a
module for working with complex numbers.

6. ®aiiyIoBBIN BBO/I-BLIBOJ, (OCHOBHbBIE TIOHATHS, OpraHu3aius (aiiioBoro BBoja-BeiBozia B C). PerieHue 3a1au ¢
Hcrob30BaHueM (QaiinoBoro BBoa-BbiBoga: / File input / output (basic concepts, organization of file
input/output in C). Solving problems using file input/output:

¢ The file contains two-dimensional coordinates of the points defining the vertices of the angles of the
polygon. Implement a subroutine that determines whether a polygon is convex or not.

Assessment criteria (assessment tool — Control questions)



Grade Assessment criteria

CTyJieHT fan pa3BepHYTbI OTBeT Ha BCe BOIPOCHI U IIPU 3TOM IIPOEMOHCTPHUPOBAJ 3HaHUE

outstanding
JIOTIOJTHUTEe/IBHOTO MaTepuara.
excellent CryJieHT fan pa3BepHYTbIi OTBET Ha BCe BOIPOCHI.
very good CTyzeHT fan OTBET Ha BCe BOMPOCHI, BO3MOKHO C He3HAUMTeTbHBIMU HeJJoUeTaMH.
good CryzeHT oTBeTH/I Ha OOJIBIIYIO YaCTh BOTIPOCOB C HE3HAUUTEIbHBIMU HeZloUueTaMH.

satisfactory ~ CTyzeHT OTBeTU/I Ha OOJIBILYIO YAaCTh BOIIPOCOB C CYIIeCTBEHHBIMHU He/[0UeTaMH.

) IIpu OTBeTe CTYIEeHT A0MycKaeT rpybble olMOKY B OCHOBHOM MaTepuaJsie U pelleHuH
unsatisfactory p YAEHT fjony py' p D
CTaH/apTHHIX 3a7a4.

poor OTCYTCTBI/Ie 3HAHUM MaTepua/ia, OTCYTCTBYET CII0COGHOCTD pellieHus CTaHAapTHBIX 3a4a4.

6. YueOHO-MeTOUUECKOE H HH(OpMaIOHHOE o0ecrnieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHOBHasi TuTeparypa:

1. Marius Bancila. Modern C++ Programming Cookbook : Master C++ Core Language and Standard
Library Features, with Over 100 Recipes, Updated to C++20. - Packt Publishing, 2020. - 1 online
resource. - ISBN 9781800206205. - ISBN 9781800208988. - TekcT : 2/1eKTPOHHBIH., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=854386&idb=0.

2. [eiin H. TIporpammupoBanue Ha C++ : yue6nuk / Jeiin H.; Yum3 U.; Xeaunrron M. - Mocksa :
OMK-npecc, 2023. - 674 c. - ISBN 978-5-89818-342-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878903&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Boposrjosa 1. O. IIporpamMmuypoBaHye Ha si3bike BBICOKOTO YpoBHsi C/C++ : yueOHOe rocobue /
Boponmosa 1. O.,I'py3aesa JI. A.,I'ybanoa T. B. - Cankr-ITetepoypr : CII6I'YT um. M.A. BoHu-
bpyesuua, 2010. - 111 c. - Kuaura u3 konnekiuu CIT6I'YT um. M.A. boru-BpyeBuua - THbopmaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=888171&idb=0.

2. OraeBa MapuHa BanentrHoBHa. [IporpaMmupoBaHue Ha si3blke C++: TIpakKTHUeCKUi Kypc : yueOHOe
nocobue 715 By30B / M. B. OrHeBa, E. B. Kyzapuna, A. A. Kazaukoga. - 2-e u3z. - Mocksa : FOpaiit,
2024. - 342 c. - (Beiciiee obpazoBanue). - URL: https://urait.ru/bcode/555533 (marta obparieHus:
15.08.2024). - ISBN 978-5-534-18949-0 : 1469.00. - TekcT : asnekTpoHHbIM // IBC "HOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=910936&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):



B. Kernighan, D. Ritchie, The C Programming Language. — https://link.springer.com
B. Stroustrup: The C++ Programming Language. — https://link.springer.com

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYarOLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpaMma cocTtaBfieHa B cooTBeTcTBHM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nogrotoBky/crieanbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

Author(s): bapkano KoHcTaHTHH AJileKCaHAPOBUY, JOKTOP TeXHUUYECKUX HaYK, [OLIeHT.
3aBenytomuii Kadeapoii: bapkanoB KoHcTaHTHH AJieKCaHPOBUY, JOKTOP TEXHUYECKUX HayK.

[Tporpamma ofobpeHa Ha 3acefjaHuy MeToAnuYeckKoi komuccru ot 02.12.2024, mpotokom Ne 5.
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