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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.01 ANroputMbl M CTPYKTYPBI JJAHHBIX OTHOCUTCS K YacTH, (hopMUpyeMOoii y4aCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

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)
ITIK-4: Cnocobex IIK-4.1: 3Haem munosble IIK-4.1: IIpakmuueckoe
npoekmuposeamb peweHust, bubauomexu 3HATh 3a0aHue SK3AMEH:
npoepammHoe npo2pammHbIx Modyseli, obwue npuHYUNb! K
obecneueHue OHMPpO/IbHBLE

waboMbl, K1accbl 06vekmos,
ucnonb3yemble npu
paspabomke npoepammHo20
obecneyeHust

TIK-4.2: 3Haem memoOb! u
cpedcmea npoeKmupogaHus
npoepammHozo obecneueHust
IIK-4.3: 3Haem memoob! u

cpedcmea npoekmuposaHust

UCNOMb308AHUSA
8bIULCAUMEAbHOU MeXHUKU 0151
peuleHuUst NpuKAaoHbIxX 3a0au;
OCHOBHble udel, fexcawjue 8
OCHOBe COBPEMEHHDIX S3bIKO8
NPO2PaMMUPOBAHUS U OCHOBHbIE
cocmasnsiowjue CO8PeMeHHO20
A3bIKa npoepammupoganust C+
+; OCHOBHble 8UObl CMPYKMyp

6a3 0aHHbIX OaHHBIX U MemoObl UX
IIK-4.4: Ymeem a¢ppexmueHoli peanuzayuu. /
ucnonb308amb Students must know the general

cyujecmsytoujue munosble
pewieHust u wabaoHbL
npoeKmupoeaHus
npo2pammHo20 obecneueHus
IIK-4.5: Ymeem npumeHsimb
Memoobl U cpedcmea
NpoeKmuposaHust
npoepammHozo obecneueHus,
cmpykmyp OaHHbix, 6a3

OaHHbIX

principles of using computer
technology to solve applied
problems; the main ideas
underlying modern
programming languages and
systems. the main components of
the modern C++ programming
language; the main types of data
structures and methods for their

effective implementation.

IIK-4.2:

3HATH

mexHono2uu paspabomxu
npo2pammHo20 obecneueHus
(cmpykmypHoe, MoOy/bHOe U
065eKMHO-0pUeHMUPOBAHHOE
Npo2pammupos8aHue) u cnocobb!
UX 8bIPAdiCEHUs 8 A3blKe
npoepammuposanust C++. /
Students must know software

80NpoChbl




development technologies
(structural, modular, and object-
oriented programming) and how
to express them in the C+
+programming language

IIK-4.3:

3HATH

mexHo/02uU pazpabomku
npo2pammHo20 obecneyeHus
(cmpykmypHoe, MoOy/ibHOe U
065eKMHO-0pUeHMUPOBAHHOE
Npo2pammupos8aHue) u cnocoob!
UX 8bIPANHCEHUS 8 A3bIKe
npozpammuposarust C++ /
Students must know

software development
technologies (structural,
modular, and object-oriented
programming) and how to
express them in the C+
+programming

language

IIK-4.4:

YMETH

paspabambieams u
omaaxcusambs NPOPAMMb!
cpeOHell cI0M#CHOCMU C
UCNONb308AHUEM A3bIKA
npozpammuposarust C++ u
mexHon02uU 06BeKMHO-
OpUEeHMUPOBAHHO20
npo2pammupo8aHust. /
Students are able to develop and
debug programs of medium
difficulty using the C++
programming language and
object-oriented programming
technology.

IK-4.5:

BJIAJIETh

Co8peMeHHbIMU
UHMe2pUPOBAHHbIMU Cpedamu
paspabomku npo2pamm;
HaebIKamu peanusayu,
mecmupoeaHusi U omaaoKu
NpoepamMMHbix cucmem cpeoHell
cnodxcHocmu. /

Students are able to use modern
integrated software development
environments; students have




skills in implementing, testing
and debugging software systems
of medium difficulty.

3. CTpyKTypa u copepkaHHve AUCLMILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/TUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.€. 12
Yacos o yuedGHOMY I/IaHy 432
B TOM 4HC/Ie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas padoTa):
- 3aHATHUS JIEKIIHOHHOT'0 THIA 0
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe padoThI) 96
- KCP 4
caMocTosTe/IbHasA padoTa 260
IIpomexxyTouHas arrecTanys 72
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pClS‘aeﬂClM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HanMeHoBaHUe pa3/ienioB U TeM QUCLUILIMHBIL Bcero B TOM UHCIe
(acer) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBHY C Mperno/iaBaresiem),
Yyachl U3 HUX
JaHATHS CamocTosiTe/ibHast
CeMHHapCKOro paGora
3aHsATHA THTa obyuarowerocs,
JIEKLJMOHHOTO | (MpakTHueckue | Bcero Hackl
THIIA 3aHsATHs/1abopa
TOpPHBIE
paboThI), Uacel
0 0 0 0 0
o) ¢ ¢ o) ¢
0 0 0 0 0
Beesienue B ipegmet. CTpyKTypa U cofiep>kaHue Kypca. Jlureparypa. /
. . . 0 0 0 0 0
Introduction to the subject. The structure and content of the course. Literature.
BBe/ieHue B BBIUMC/TUTEBHYIO CJIOXKHOCTh anropuTMoB / Introduction to 16 0 6 6 10
computational complexity of algorithms
CTpYKTYpBI JAHHBIX U CTPYKTYypbI XpaHeHust / Data structures and storage 14 0 4 4 10
structures
MHoskecTBa 1 6utoBsle rosist / Sets and bit fields 14 0 4 4 10
Pab6ota ¢ Bektopamu 1 Marpuijamu B C++ / Working with vectors and
L 22 0 6 6 16
matrices in C++
[MuHamMuueckue CTPYKTYpsI faHHbIX. CTek / Dynamic data structures. Stack 14 0 4 4 10




TocrdukcHast hopma apudmerrnueckux BoipakeHui / The postfix form of

arithmetic expressions 14 0 4 4 10
[vHamuueckoe pacripefiesienre namsiti / Dynamic memory allocation 22 0 6 6 16
[vHamuyeckasi CTpyKTypa AaHHbIX ouepezib / Dynamic queue data structure 14 0 4 4 10
CrrcKOBbBIe CTPYKTYPhI XxpaHeHus1 / List storage structures 16 0 6 6 10
Crniucky B ;MHaMu4eckoi namsitu / Lists in dynamic memory 16 0 6 6 10
IpescraBieHye OJMHOMOB B BH/ie CTPYKTYP JaHHbIX / Representation of 1 0 9 ) 10
polynomials as data structures

Beezienvie B TpaHciisiTopsl / Introduction to translators 12 0 2 2 10
Opranusarus focTymna o umenu. Tabsuiiel / Organization of access by 12 0 ” ) 10
name. Tables

HeynopsizoueHHble Tabumibl Ha MaccuBe U cricke / Unordered tables on an 1 0 9 ) 10
array and a list

YropsioueHHble Tabuip! Ha MaccuBe / Ordered tables on an array 12 0 2 2 10
[epeBbst morcka / Search Trees 12 0 2 2 10
CbaaHcrpoBaHHbIe [iepeBbs rorcka / Balanced search trees 10 0 2 2 8
Xerr-Tabmnpt / Hash tables 22 0 6 6 16
Crcok c portyckamu / Skip list 10 0 2 2 8
[MpuopuretHble ouepesu u d-kyuu / Priority queues and d-heaps 14 0 6 6 8
Pa6ota c Tekcrom / Working with text 22 0 6 6 16
Pa6ota c reomeTprueckumu oobektamu / Working with geometric objects 20 0 4 4 16
Muuumanu3zauus B copemenHoM C++ / Initialization in modern C++ 12 0 4 4 8
Csojka o Kypcy / Course Summary 12 0 4 4 8
ATTectarust 72

KCP 4 4

WTtoro 432 0 96 100 260

Contents of sections and topics of the discipline

1. Beegenue B npegmer. CTPyKTypa U COAep>kaHue Kypca. JIuteparypa.

2. BeieHHe B BEIUMC/IUTEJIBHYHO CJI0XKHOCTb a/ITOPUTMOB
3. CTpYKTyphI JaHHBIX U CTPYKTYPbl XpaHEHUS

4. MHoXecCTBa U OUTOBBIE TIO/IST

5. Pabora c BekTOpaMu 1 Matpuiiamu B C++

6. [luHamuyeckue CTPYKTYpbl AaHHbIX. CTek

7. [NoctdukcHas hopma aprdmMeTUUeCKUX BhIpAKEHHH

8. luHamunyecKoe pacripefie/ieHre TaMaTh

9. JuHamyueckast CTPYKTypa [JaHHbIX ouepe/ib

10. CriicKOBBIe CTPYKTYPbI XpaHEeHHUs

11. Cniucky B AUHAMUYeCKOU MaMsTU

12. TlpeacTaBieHye MOJIMHOMOB B BH/Jle CTPYKTYP [JaHHBIX
13. BeejieHue B TPaHC/ISTOPLI

14. Opranusaiys JoCTymna 1o uMeHu. Tab/muIsl

15. HeynopsizoueHHbIe TabIUIBI HA MAaCCUBE U CITHCKe
16. YnopsiioueHHbIe Tab/IUIIBI HA MAaCCUBE

17. JepeBbsi moUCKa

18. CbanaHCUpOBaHHbBIE [IePeBbs MOUCKA

19. Xe-TabauibI




20. CriicoK ¢ mponyckamu

21. IIpruoputeTHble ouepeu U d-Kyuu

22. PaboTa c TekcToM

23. PaboTa c reoMeTpHUUeCKUMHU 00beKTaMu

24. Nanymanusagus B CoBpeMeHHOM C++

25. CBogxka 1o Kypcy /

. Introduction to the subject. The structure and content of the course. Literature.
. Introduction to computational complexity of algorithms
. Data structures and storage structures

. Sets and bit fields

. Working with vectors and matrices in C++

. Dynamic data structures. Stack

. The postfix form of arithmetic expressions

. Dynamic memory allocation

. Dynamic queue data structure

. List storage structures

. Lists in dynamic memory

. Representation of polynomials as data structures

. Introduction to translators
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. Organization of access by name. Tables
. Unordered tables on an array and a list
. Ordered tables on an array

. Search Trees

. Balanced search trees

. Hash tables

. Skip list

. Priority queues and d-heaps

. Working with text

. Working with geometric objects

. Initialization in modern C++

NINNNNNR R R 2=
Ul WP O OO U

. Course Summary

4. YueGHO-MeTOfUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuXCcs

CamocrosTenbHasi paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM JIIsT TeKYIIero KOHTPOJSI M TIPOME)KYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

st obecrieueHnst CaMOCTOSITE/TBHOM PabOTHI 00yUarOLHXCsl MCTIONB3YIOTCS:
OJIeKTPOHHBIE KYPChI, CO3/IaHHbIE B CHICTEMe 3/IeKTPOHHOTO 00yueruss HHI'Y:

ANTOpUTMBI U CTPYKTYPHI JaHHBIX, https://e-learning.unn.ru/course/view.php?id=1617, https://e-
learning.unn.ru/course/view.php?id=1617, https://e-learning.unn.ru/enrol/index.php?id=1618.

Wuble yueOHO-MeTOAMUYECKHE MaTepHaIbI:

- 37IEKTPOHHBIN KypC "ANropuTMbI U CTPYKTYpHI faHHbIX" (https://e-learning.unn.ru/course/view.php?
id=1617, https://e-learning.unn.ru/enrol/index.php?id=1618).

VHble yuebHO-MeToaMueckre Matepuasbsl: —['eprens B.I1. Paboure marepuasnsl o Kypcy «9BM u
MpOrpaMMHPOBaHUE».



—Bapebiesa 1.B., MeepoB U.B., CricoeB A.B., IllectakoBa H.B. JTabopaTOpHbIi1 MPaKTUKYM (T10
riporpamMme " AJITOPUTMBI U CTPYKTYPbI IaHHBIX'") YueOHO-MeToAnuYecKoe rocobue.
http://www.unn.ru/books/met_files/Pract_ ADS.pdf

—TexnHomnapk Mail.ru Group. Kypc "AnropuTmsl U CTPYKTYPHbI IaHHbIX .
http://www.intuit.ru/studies/courses/3496/738/info

—CemxeuK P. Kypc "Anropurmsl Ha C++". http://www.intuit.ru/studies/courses/12181/1174/info
—AnekceeB B., Tananos B. Kypc "CTpyKTypbl JaHHBIX U MO/Ie/Ti BEIUUC/IeHUN".
http://www.intuit.ru/studies/courses/100/100/info

—Meyer B. Kypc "IHCTpyMeHTbI, aATOPUTMbI U CTPYKTYPBI JAHHBIX".
http://www.intuit.ru/studies/courses/683/539/info /

- electronic course "Algorithms and data structures” (https://e-learning.unn.ru/course/view.php ?
id=1617, https://e-learning.unn.ru/enrol/index.php?id=1618 ).

Other teaching materials: -Gergel V.P. Working materials on the course "Computers and
programming".

—Barysheva 1.V., Meerov 1.B., Sysoev A.V., Shestakova N.V. Laboratory workshop (under

the program "Algorithms and data structures") Educational and methodical manual.
http://www.unn.ru/books/met_files/Pract_ADS.pdf

— Technopark Mail.ru Group. The course "Algorithms and data structures".
http://www.intuit.ru/studies/courses/3496/738/info

—Sedgwick R. The course "Algorithms in C++". http://www.intuit.ru/studies/courses/12181/1174/info
—Alekseev V., Talanov V. The course "Data structures and computing models".
http://www.intuit.ru/studies/courses/100/100/info

—Meyer B. The course "Tools, algorithms and data structures".
http://www.intuit.ru/studies/courses/683/539/info

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 - Practical task) to assess the development of the
competency IIK-4:

JlabopaTopHbie paboThI:

1. CTpyKTypa XpaHeHUsI MHOKECTB.

2. CTpyKTypbl XpaHeHUs] MaTpPUL] ClleMaabHOr0 BUAA.

3. Biuncienve apuhMeTHUeCKHUX BBIPayKEHHH.

4. Ob6cnyxvBaHMe TipotieccopoM DBM ouepesiu 3a/1aHUA.

5. Cucrema g1 apuMeTHUIeCKUX IeACTBUM HaJ| TOJTMHOMaMU.
6. PegakTripoBaHue TEKCTOB.

7. CTpPyKTypBbl XpaHeHHsI TeOMeTPUUYEeCKUX 0OBEKTOB.



8. CpaBHUTe/bHast XapaKTepyCTHKa Cr1I0CO00B OpraHu3aLuu Tabsutl /
Laboratory works:

1. The structure of storage of sets.

N

. Special-type matrix storage structures.
3. Calculation of arithmetic expressions.

4. Computer processor maintenance of the task queue.

ul

. A system for arithmetic operations on polynomials.
6. Text editing.

7. Storage structures of geometric objects.

o]

. Comparative characteristics of the ways of organizing tables

Assessment criteria (assessment tool — Practical task)

Grade Assessment criteria

BeirosiHeHb! Bee Wiy 607IbIasi yacThb 9TAroB PellieHus 3a[jaui WK 3ajiada pelieHa C
He3HauuTe/IbHbIMM HejjoueTaMu. [IporpamMma 1 pe3y/bTaThl pabOThI TIPe/ICTaB/IeHbI MIPETIo/IaBaTesio B
pass  cpok. / All or most of the steps of solving the problem have been completed, or the problem has been
solved with minor flaws. The program and the results of the work are presented to the teacher on
time.

BeimosiHeHbI He Bce 1abopaTopHbIe PabOThI WK BLITTOTHEHBI He B TIOJTHOM 00beMe (TIpe/iCTaBlIeHo He
TIOJTHOe OMMCaHKe 3TaIloB BbIMIOJIHEHUS 3a/laHUl, ITporpamMMa paboTaeT HeKOPPEKTHO, pe3y/IbTaThl
fail  pabortsl He mpefcTaBensl ipernogasaresto). / Not all laboratory works have been done or not
completed (an incomplete description of the stages of completing the tasks is provided, the program
does not work correctly, and the results of the work are not presented to the teacher).

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

IIxana OIl€HUBaAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

YpoBeHn
b
chopmu Hey/OBJIETBOP YAOBJIETBO 04YeHb
IUIOXO XOpOIIo0 OT/INYHO MPeBOCX0/{HO
POBaHH UTeJIbHO PpUTe/ILHO XOpO11I0
OCTH
KoMIeT
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHO0
eHUs
KOMITIET
eHIHii)




YpoBeHb
OtcytcTBHE YpoBeHb POBEE
o N 3HaHWH B
3HAHUN MuHMManbH | 3HaHWH B oBneme YpoBeHb
TEOpeTUYECKOro ) obbeme, ’ 3HaHM B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. N JIOMyCTUMBI | COOTBETCTBY obbeme, N
3HAHWH HIDKEe 9 F0IL[EM 3HaHWH B
HeB03MO>XHOCTb 1 ypoBeHb I0ILieEM COOTBETCTB
MHWHHUMabHBIX 9 rporpaMme obbeme,
3HaHUS | OLIEHUTH MOJIHOTY . 3HaHWH. nporpamMme yIoIiem
o TpeboBaHMIA. TMO/ITOTOBKH TIpeBbIILIAOLLE
3HaHUN [HonyieHo MO/ITOTOBKH rporpamme
Wmenmu mecto . HJonyiieHo M MpOrpamMmy
BCJ/Ie/ICTBHE MHOTO . JomymmeHo TIOJTOTOBK
rpy6ble omnubKu HECKOJIbKO MOATOTOBKHU.
OTKa3sa HerpyobIx HECKOJIbKO u. Ommbok
HecylILiecTBe
obyuaroierocs ot OIIM60K HerpyObIx HHEIX HET.
OTBeTa ommb0oK
onboK
IIpogemoHC
TPHPOBaHBI
IIpogemoHc PYp
IIpogemoHc | Bce
IIpomemoHC | TpupoOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCe yMeHHUs. [IpogemoHcTp
OCHOBHBI® OCHOBHbIE
OTtcyTcTBUE OCHOBHbIE Perienst HPOBaHkbI BCe
ITpu perreHnH YMeHUsI. yMeHUsI.
MUHHUMaJIbHbIX YMeHHUS. BCE OCHOBHbIe
N CTaHZapTHBIX PeliieHs! PeriteHs! Bce
YMeHHH. PeliieHbl Bce | OCHOBHBIE YMeHHUS.
3a/iay He THIIOBbIE OCHOBHbIE
HeB03MO>KHOCTB OCHOBHBIE 3aj1auu C PemieHs! Bce
MPOZIEMOHCTPUD | 3aJauu C 3a/lauM C
OLIeHUTb Ha/uye 3a/jauM. OT/le/IbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHH BrInosHeHb! | U 3a/jauH.
OCHOBHbIe omubKaMu. | ommbKamu.
BCJIE[ICTBHE BCe 33JlaHMs1 | HeCyllecTB | BhINosHeHs!
yMmenus. imesmu | BeinosnHeHns! | BeirnosmHeHs!
OTKa3za B [10JTHOM €HHBIMU BCe 3aaHusl, B
MecTo rpy0Obie BCE BCe 3a/laHus
obyuaroiiierocst ot obbeme, HO | HeOUeTaM | TIOJIHOM
ommbKu 3a/laHus, HO | B MOJIHOM
oTBeTa HEKOTOpbIe u, obneme 6e3
He B obneme, HO
c BBLINIOJIHEH | HEZIOUeTOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bI BCe
obbeme d
3a/]aHus B
HeJloueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHC
MHUHUMaJbH IIpogemoHc
6a30BbIX ITpu perieHNH o TPUPOBaHbI TPUPOBaHbI
bIii HAbOp TPUPOBAHBI ITpogemoHcTp
HaBbIKOB. CTaHZapTHBIX Oa3oBble HaBbIKH
HABBIKOB 6a3zoBble HpOBaH
HeB03MO>XHOCTb 3a/iay He HaBBIKH TIpU TIpx N
Jist HaBBIKH TIpH TBOPYECKHUH
OLIeHUTb Ha/jure | MPOJEeMOHCTPUD peleHnn pelLeHrr
Hagbiku peleHust peleHnn TIOZIXO[, K
HABBIKOB oBaHbI 6a30BbIe CTaHZIapTHBI HeCcTaHJapT
CTaHZapTHBI CTaHJapTHBI peLLeHHI0
BC/Ie/ICTBHE HaBbIKU. ViMenu X 337124 C HBIX 3a71au
X 33/ja4 C X 3a/jau 6e3 HeCTaH/apTHBI
OTKasa MecTo rpy6bie HEKOTOPBIM 6e3
HEKOTOPBIM omboK 1 X 3a/1a4y
oOyuaroiierocst oT | OmHOKK u omboK 1
U HeJJ0ueToB
oTBeTa HeJZloueTaMu HeJI0ueToB
He/04eTaMHt
Scale of assessment for interim certification
Grade Assessment criteria
pass 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",
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.

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

fail

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 ITK-4

1. CTpPyKTYpBI JaHHBIX ¥ CTPYKTYPhI XpPaHeHHUsI.
. JIuHelHbIe CTPYKTYpHI JaHHbIX.
. InHaMyyeckue CTPYKTYphl JaHHBIX.
. CTpyKTypbI XpaHeHHs1 ITHAMUYeCKHUX CTPYKTYP THIIA CTeK.

. CTpPYKTYpBI XpaHeHus ITHAMAYeCKAX CTPYKTYP THUIIA OUepe.ib.

2
3
4
5
6. CpaBHeHUe CTPYKTYP XpaHeHUsl IMHEUHBIX U JUHAMUUYECKUX CTPYKTYP.
7. CTathueckoe U JUHaMHAYeCKoe paclipe/iesieHre MaMsITH.

8. YripaBneHue NaMsThiO MTyTeM TeperakOBKU CTPYKTYP XpaHeHUsl.

9. CTpyKTypa XpaHeHUsI HeCKOIbKUX CTEKOB B 00II[eH MaMsITH.

10. Ponb Turores o pocte CTPYKTYP IpU pa3paboTKe CHCTEM yTpaB/ieHUs TIaMSThIO MyTeM TIepernakoBKH.
11. OueHka napaMeTpOB MO/Je/IU B XO/I€ BHITIOJIHeHHsI TTporpamm (afanTaius).12. JIMHelHbIN CIIUCOK.

13. Cnioco0Obl peanu3aruy CIMCKOB Ha sI3bIKaX BLICOKOTO YPOBHSI.

14. Peanu3aiiusi CTPyKTYypbl XpaHeHUsT HECKOJIbKMX CTeKOB C HCIT0J/Ib30BaHUEM CIMCKOB Ha SI3bIKe BBICOKOTO
YPOBHS.

15. CpaBHeHUe HelpepbIBHON U CIIMCKOBOM CTPYKTYP XpaHeHHs.

16. /TuHaMuUecKoe pacrpesiesieHue namsty B si3bike C/C++ (BbIiesIeHHe U 0CBOOOXK/IeHHE TTAMSATH).

17. Peanu3auys cTeKa C MCTOIb30BaHUEM JMHaMHUYeCKU pacripefie/isieMoii aMsTH.

18. TIpeobpa3oBaHue apuMETUUECKUX BhIPAXKEHUH B 00PaTHYIO MOJILCKYI0 (hOPMY 3aTMCH.

19. Cucrema Jj1 apumMeTHUeCKUX AelCTBUI HaJ OMMHOMaMU (TIpeficTaB/ieHe MOJTIMHOMOB,
yTIpaB/ieHye TIaMsSThIO, BHITIOJTHEHUE OTTeparivii).

20. IlpexncraBiieHre TeKCTa CBSA3HBIM CITUCKOM.

21. AnroputMm 06X0/ia HepapXHuecKoro CIIMcKa.

22. I1neKchl Kak MpeCcTaB/leHue PUCYHKOB, COCTOSILUX M3 TOYEK U COeUHSIOLUX UX OTPE3KOB.
23. AnroputM 00X07a TeKca.

24, Tlnekc, Kak mpeZicTaB/ieHre apuMeTHIeCcKOro BEIPaXKeHHSI.

25. Opranu3aiys JocTyTa 1o uMeHd. Tabauiipl. TTouck o kitouy (MTPOCMOTP U ABOWYHBIN MTOUCK).



26. IpeacraBneHue TabuL] C UCTIOIb30BaHUEM [IEPEBLEB ITOMCKA.
27. [lepeBbst IOMCKA. ANMTOPUTMBI 00X07a.

28. [JepeBbsi mOUCKAa. AJITOPUTMBI TTIOMCKa U BCTABKU.

29. [epeBbst NOUCKA. AJITOPUTM Y[ aleHUs.

30. CbanaHcHpoBaHHbIE U U/iealbHO COATAaHCHPOBAHHbIE JlepeBbs TIoMcKa. O0Ias cxema OaaHCHPOBKH
TIPU BCTaBKe.

31. TabmuI[bl ¢ BLIUUCTUMBIM BXO/IOM. 3aMMCh U TIOUCK MPH TePeTnoTHeHUH (Criocob
OTKDBITOTO TiepeMellrBaHus). /

1. Data structures and storage structures.

2. Linear data structures.

3. Dynamic data structures.

4. Storage structures of dynamic stack structures.

5. Storage structures of dynamic queue-type structures.

6. Comparison of storage structures of linear and dynamic structures.
7. Static and dynamic memory allocation.

8. Memory management by repacking storage structures.

9. The structure of storing multiple stacks in shared memory.

10. The role of hypotheses about the growth of structures in the development of memory management systems
by repacking.

11. Evaluation of model parameters during program execution (adaptation).12. Linear list.
13. Ways to implement lists in high-level languages.

14. Tmplementation of a multi-stack storage structure using lists in a high-level language.
15. Comparison of continuous and list storage structures.

16. Dynamic memory allocation in C/C++ (allocation and release of memory).

17. Stack implementation using dynamically allocated memory.

18. Conversion of arithmetic expressions to the reverse Polish notation.

19. A system for arithmetic operations on polynomials (representation of polynomials, memory management,
execution of operations).

20. Presentation of the text in a linked list.



21. Algorithm for traversing a hierarchical list.

22. Plexes as a representation of drawings consisting of dots and connecting segments.

23. The algorithm for traversing the plex.

24. The plex as a representation of an arithmetic expression.

25. Organization of access by name. Tables. Key search (scan and binary search).

26. Presentation of tables using search trees.

27. Search trees. Crawling algorithms.

28. Search trees. Search and insertion algorithms.

29. Search trees. The deletion algorithm.

30. Balanced and perfectly balanced search trees. The general scheme of balancing during insertion.
31. Tables with computable input. Record and search in case of overflow (open hashing method).

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

CTyzeHT fan pa3BepHYTHIN OTBeT Ha BCe BOTIPOCHI U TP 3TOM TMPOAEMOHCTPUPOBAJ 3HaHUE
norioiHUTeIbHOTO Matepuana. / All the competencies (parts of competencies) to be developed
outstanding  |within the discipline have 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 program.

CryzeHT /an pa3BepHYThIN 0TBeT Ha Bce Borpockl. / All the competencies (parts of
excellent competencies) to be developed within the discipline have been developed at a level no lower
than "excellent",

CTyJieHT /1ai OTBET Ha BCe BOMPOCHI, BO3MOXKHO C He3HauuTeNbHLIMU HegjoueTamu. / All the
very good competencies (parts of competencies) to be developed within the discipline have been
developed at a level no lower than "very good",

CTyJieHT OTBeTU/ Ha OOJIBINYIO YaCTh BOMPOCOR C He3HAUMTETbHBIMU HesloueTamu. / All the
good competencies (parts of competencies) to be developed within the discipline have been
developed at a level no lower than "good",

CTyzeHT OTBeTH/I Ha OOJIBLIYIO YaCTh BOMPOCOB C CyIeCTBeHHbIMU HegoueTamu. / 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.

satisfactory

unsatisfactory IIpu oTBeTe CTyZeHT AOMycKaeT rpyOble OMMOKA B OCHOBHOM MaTepuasie U pelieHn




Grade Assessment criteria

CTaHZAPTHBIX 3a7au. / At least one competency has been developed at the "unsatisfactory”
level.

OtcyTCTBHE 3HAHWI MaTepHrasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHus] CTaH/lapTHBIX 3ajay. /

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

6. YueGHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. JTabopaTOpPHBIM MPAKTUKYM (T10 TTPOrpamme «AJITOPUTMBI U CTPYKTYPhI JAHHBIX») : yueOHO-
MeTozamueckoe riocobue / V. B. bapeiea, Y. b. Meepos, A. B. Ceicoes, H. B. IllectakoBa ; HHI'Y um.
H. U. JlobaueBckoro, THCTUTYT MH(OPMAL[MOHHBIX TEXHOJIOTU, MaTEMaTUKA M MeXaHUKH. - HKHMNA
Hosropog, : 3a-80 HHI'Y, 2017. - 105 c. - TekCT : 3/1eKTPOHHBIM.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822925&idb=0.

2. Tlopbenbckuii B.B. SI3b1k Cu#. PemieHue 3azau : yue6Hoe nocobue / I[Togdensckuii B.B. - Mockea :
®duUHAHCBI ¥ CTaTUCTHKa, 2022. - 296 c. - ISBN 978-5-00184-078-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=869025&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. IHCTpyMeHTBI, a/IrTOPUTMBI M CTPYKTYPHI AaHHbIX / Meiiep b. - Mocksa : UHTYWT, 2016., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662958&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepKaHWeM IUCLUTTUHBI):

1. OmneparyioHHbIe crcTeMbl ceMericTBa MicrosoftWindows, yutiersus o roanvcke Microsoft Imagine.
2. bpay3ep Google Chrome, nipegoctasisieTcst 6eCriiaTHO Ha YC/IOBUSIX JIUI[EH3MOHHBIX COTJ/IAllIeHHi Ha
nporpaMMHoOe obecrieueHre C OTKPBIThIM UCXO/IHBIM KOZIOM.

3. Cpepna pa3pabotku cemerictBa Microsoft Visual Studio, nuieHsus o mogmnucke Microsoft Imagine /
1. Microsoft Windows operating systems, Microsoft Imagine subscription license.

2. The Google Chrome browser is provided free of charge under the terms of open source software
license agreements.

3. Microsoft Visual Studio family development environment, Microsoft Imagine subscription license

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHH, MpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOU
MPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 3KpaH), TeXHUUeCKUMHU
Cpe/iCcTBaMH 00yUeHUsI.

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl 0OYYAIOIUXCS OCHAIleHbI KOMITBIOTEPHON TEXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/bHYI0 CpPefy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nogrotoBku/crierasbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

ABTOphL: CpicoeB Anekcanzp BiaguMupoBuy, KaHAUAAT TEXHUYECKUX HaYK.
3aBeayroumii kKadeapoii: Meepos Mocud boprcoBny, KaHAUaT TeXHUYECKUX HayK.

ITporpamMma ozobpeHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.
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