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FEATURES OF THE FOUR-LEVEL APPROACH TO TRAINING FOR STUDENT
OLYMPIADS IN COMPUTER SCIENCE

S. D. Vapnichnyi*

The article proposes elements of the methodological system of training students for computer
science Olympiads (CSO), which covers four levels: basic, medium, high and advanced. For each of
the levels, a list of topics is given; for some topics there are proposed assessment tasks, that can be
used to determine the student's readiness. Also for each level the sets of tasks on eolymp.com and
codeforces.com are offered. To increase the effectiveness of the proposed approach, it is
recommended that students, starting from the medium level, participate in various competitions and
Olympiads, which give many motivating impulses to master programming. High and advanced
levels include own topics and tasks as well.

Besides, the paper formulates the requirements that were the basis for the selection of tasks by
topics and separation of the proposed levels. In particular, there are proposed the following
requirements for tasks: availability of interesting plot, making curiosity for students, illustrativeness,
connectivity and diversity. The construction of task systems takes into account the didactic and
methodological requirements that determine the pedagogical expediency of their use. The model of
the process of creating a tasks system, which consists of analytical, design and technological
stages, is described.

The proposed approach methodology was successfully used in teaching students of Uzhhorod
specialized boarding school with in-depth study of certain subjects (UzhSBSwiDSCS), at summer
and winter programming schools in Kremenchug and summer programming schools in Khust. Many
students of UzhSBSwiDSCS studied on the basis of this approach, participated in competitions and
became winners of various stages of the All-Ukrainian Student Olympiad in Informatics. The
mentioned approach has been successfully tested in distance learning.
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schools.
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OCOBAHBOCTI YOTHPHPIBHEBOTIO IIIAXOAY IIIAI'OTOBKH YYHIB 10
YYACTI B OAIMITIAIAX 3 IHPOPMATHKH

C. O. BanHiuuuu

Y ecmammi 3anponoHo8aHo enemeHmu memoOuuHoi cucmemu nid20mosKu YuHie 00 0imniad 3
IHpopMaMUKU, SKO OXONI0E uomupu pieHi. BuokpemneHo maki pigHi, sik 6a3oeuli, cepeoHill,
gucokuii ma npoosuHymuii. [lnsi KOXKHO20 3 pieHI8 HABEOEeHO nepesik mem ma 3anpPonoHO8AHO
KOHMPOAbHI 3a0aui 0151 0esiKUX mem, 30 SIKUMU MOXKHA 8U3HaAUUmMu nidzomosaerHicms yurs. Taxosk
0151 KOXKHO20 DiBHSL 3ANPONOHOBAHO Habopu 3adau Ha 080X 8l0omux pecypcax — eolymp.com ma
codeforces.com. [nsa nid8uueHHsE egexmusHocmi  3anponoHo8aHo2o0 Yy pobomi nidxody
PEKOMEHOYEMBCSL YUHAM, NOUUHAIOUU 3 CepedHb020 PiBHsL, bpamu yuacme 8 pi3Ho20 po0Yy 3MA2AHHSIX
ma onimniadax, sSKi daromb 602amo MOMUBYHUUX NOULMO8XI8 00 ONAHYEAHHSI NPOPAMYEAHHSL.
Bucokuii ma npodsuHymulii pieHi skirouarome 8 cebe i 8/1ACHI A8MOPCbKL memu ma 3a0aul.

Y cmammi HagedeHO 8umozu, SIKUMU KOPpUCMYEANUChb, npu niobipyi 3adau no memax ma
BUOLIeHHIO pigHIB. 30Kkpema, 6UOLIeHO maki, K HAsi8HICMb yikaeoi ¢gabysu ma SUHUKHEHHS
iHmepecy 6 YUHi8, LIIOCMPAMUBHICMb, 38'S13HICMb ma pisHOMaHImHicms. IIpu nobydosi cucmem
3a80aHb 8paxosyromecst OUOAKMUUHI Ma MemoOUUHI B8UMO2U, WO BUHAUAIOMb Nnedazo2iuHy
douyinbHicme ix eukopucmarHs. OnucaHo moloesib Npouecy CMBOPEHHsL cucmemu 3a80aHb, siKa
cKadaemuest 3 AHALIMUYHO20, NPOEKMYBAIbHO20 MA MEXHOJI02IUHO020 emanis.

3anponoHogaHuil nidxi0 YCNiHO BUKOPUCMOBYBANLACL NPU HABUAHHI YuHI8 YoKkeopodcbrol
3a2abHOOCBIMHBLOL  CNeYianizoeaHrol WKoAU-IHmepHamy 3 Nno2AuUbNeHUM BUBUEHHSIM OKPeMmux
npeomemig (Y3CIIRBIIBOII), Ha /imMHIX Ma 3UMOBUX YUHIBCOKUX UWIKOAAX 3 NPOZPAMYBAHHS 8
KpemeHuyyi ma HaA JAIMHIX YUHIBCbKUX WKOIAX 3 npozpamysarHss 8 Xycmi. Bazamo yuHie
Y3CHLIBIIBOII Haguanucsb 3a 3anponoHO8AHUM Nni0Xo0oMm, 6panu yuacms 8 OoNimMniadax i cmasanu
npusepamu pisHux emanie Beeyrpaircoiol yuriscvroi onimniadu 3 ingpopmamuru. Taxork ekazaHuil
nioxio npotiuios ycniuiHe anpoby8aHHsL 8 YMo8ax OUCMAHUIIHO20 HABUAHHSL.

Knwuoei cnoea: iHgopmamuka, enemMeHmu memoouuHoi cucmemu, OoaAlmMniadd, WKOAU 3
NpoepaMYEaAHHSL.

IIocraHoBka mnpobaemu. CsitroBa IT-
raay3b CTpiMKO 3poctrae i 1morpebye Bce

Introduction of the issue. The global
IT industry is growing rapidly and needs

more and more employees. These workers
do not need to build large factories, as in
the days of industrialization, but just
ordinary office space and computer
equipment. But the training of such a
specialist is much more difficult than an
employee in the industry. This training
should start at school. Various
competitions, tournaments and
Olympiads contribute to the development
of motivation to engage in programming in
the initial stages.

Current state of the issue. There is a
number of publications related to this
topic. In [1] theoretical information on

three main functions of teaching
programming is  highlighted and
presented: general educational,
developmental and wupbringing. It is
stated that the general educational

function of teaching programming in

6iAbIIO0l i OIABIIIOI KiABKOCTI ITpaIliBHUKIB. [IAs
OUX IIPalliBHUKIB He MHOTPiOHO, K B dYacH
inmycrpiaaizamnii, OyayBaTh BEAWKi 3aBOAM, a
JOCTaTHLO 3BUYAMHOTO 0(PiCHOTO IMPUMIIIEHHS
Ta KOMITIOTEPHOI TeXHIKH. AAe MiAroTOBKA
Takoro paxiBIld € CYTTEBO CKAQHIIIIOIO, HiXK
IpamiBHUKA B IPOMUCAOBOCTI, IIS HiATOTOBKA

IIOBMHHA  [IOYMHATHCI Ile B  IIKOAI.
BupobaeHHIO MOTHBALIil 3afiMaTHCs
IporpaMyBaHHAM Ha I[IOYATKOBHX eTarax

rapHO CHPHLIOTH Pi3HiI KOHKYpPCH, TYPHIpHU Ta

OAIMITiaIH.
AHani3 OCTaHHIX AOCAIAZKEHD i
nmyOaikauiii. Icuye psng 1myOaikariif, sxi

CTOCYIOTBhCA 1Ii€l TeMaTHKHU. B [1] BuaiaeHO Ta
HaBeOEHO TEOPETHYHI BIIOMOCTI IIpO TpHU
OCHOBHI (DYHKIIi HaBYaHHS [IPOrpaMyBaHHS:
3araAbHOOCBITHIO, PO3BHBaAbHY Ta BHXOBHY.
BkazaHo, 1110 3araAbHOOCBITHA  (PYHKILiS
HaBYaHHS [IPOrpaMyBaHHS B IIIKOAAX IIOASITAE Y
dopMyBaHHI B  IIKOASIPIB  3HAHb  IIPO
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schools is to form students' knowledge of
the fundamental concepts and
paradigms of programming and the
formation of students' programming
skills and abilities. The developmental
function is to develop students'
algorithmic thinking style, intellectual
qualities and creative abilities, the
formation of students' ability to see the
problem at different levels of detail, the
ability to use programming to solve

practical problems. The wupbringing
function is to form in students such
qualities as  pedantry, discipline,

accuracy, internal control, perseverance,
awareness of personal responsibility for
the results of their work, the desire for
self-affirmation through creative
activities, ability to work  both
individually and collectively, systematic
learning.

In [2] three components of preparing
students for Olympiads in informatics are
highlighted: diagnostic-motivational,
content-theoretical and procedural-
activity (competitive-training). It is stated
that diagnostic-motivational one is aimed
at identifying students capable of
programming and solving non-standard
problems, motivating students to in-depth
study of this section of computer science.
Content-theoretical component consists of
2 subcomponents: learning a specific

programming language and solving
logical, non-standard problems using
simple programming methods (array

search, use of mathematical formula etc.);
study of basic Olympiad algorithms and
their application in solving problems.
Procedural-activity (competitive-training)
component is aimed at consolidating
theoretical material, its application to
solving Olympiad tasks of different levels
of complexity, participation in Olympiads,
contests, tournaments, writing computer
programs. On the basis of the specified
components the author's approach to
training for Olympiads is offered.

In [3] the main stages of students
training for participation in competitions
are indicated and the classification of
Internet resources that can be used in the

dyHOaMEHTaABHI  KOHIIEIIli 1 mapagurMu
OporpaMyBaHHdA Ta (POPMYBaHHI y IIIKOASIPIB
YMiHb Ta HaBUKIB [IporpaMyBaHHSI.
PozBruBasbHa (YHKINS II0AITA€E B PO3BUTKY ¥V
IIKOASGPIB AATOPUTMIYHOIO CTHAIO MUICAEHH,
IHTEAEKTYaABHUX  9KOCTeH Ta  TBOPYHUX
3miOHOCTEH, dopMyBaHHIO y  IIIKOALIPIB
3MaTHOCTI OauuTH 3amady Ha Pi3HUX PIiBHAX
[eTaai3ariii, BMIiHHS 3aCTOCOBYBaTH
IIporpaMyBaHH{ [AS BUPIIIEHHS IIPaKTHYHHUX
3amad. BuxoBHa — (pyHKIA ~ moadarae @y
dopMyBaHHI B IIKOAIPIB TAaKUX SKOCTEH SK
e JaHTUYHICTD, JIHCIIUIIAIHOBAHICTD,
aKypaTHICTb, BHYTPIIITHI KEPOBAaHICTB,
HAIIOAETAUBICTb,  YCBiIOMAEHICTH  OCOOHCTOI
BiIIOBiIAaABHOCTI 3a Pe3yAbTaTH CBO€EI IIparlii,
IIparHeHHs 10 CaMOCTBEPIZKEHHH 4Yepe3 TBOPIY
[ISIABHICTb, YMIiHHS IIpaIfoBaTU SK OCOOHCTO,
TaK 1 B KOAEKTHBI, CUCTEMHICTb y HaBYaAbHIiH
IIISIABHOCTI.

Y pobGoti [2] BHmiA€HO TpPH KOMIIOHEHTA
HiATOTOBKU Y4YHIB o oaimMIiaf 3
iHopMaTHKU:  AiarHOCTUKO-MOTHUBALlIHHUH,
3MiCTOBHO-TEOPETHYHHH Ta IIPOLeCyaAbHO-
[i9ABHICHUY (3MaraabHO-TpPEHYBaAbHUH).
Bxkazano, 110 miarHOCTHKO-MOTHUBAILIHMHUHI
CIIPSIMOBaHUH Ha BUABA€HHS Y4YHIB, 3mi0HHUX
OO0  HOporpaMyBaHHSI Ta  PO3B’E3yBaHHH
HeCTaHOApPTHUX 3a7ad, MOTHBAILl0 Y4YHIB 10
OTAMOAEHOTO BHUBYEHHS [AHOTO  PO3MdiAy
inpopMaTHKH. 3MiCcTOBHO-TEOPEeTUIHUH
CKAQAEThCd 3 2 MiIKOMIIOHEHTIB: BUBYEHHS
KOHKPETHOi = MOBHM  IIporpaMyBaHHd  Ta
PO3B’d3aHHA AOTIYHHX, HECTAHAAPTHUX 3a/1a4
3 BHUKOPHUCTAHHSM  HECKAQIHUX METO/iB
IporpaMyBaHHS (morryk y MacHBi,
BHKOPHCTAHHS MaTeMaTHYHUX (POPMYA TOILO);
BUBYEHHsS 0a30BHUX OAIMIIIagHUX aATOPUTMIB
Ta 3aCTOCYBaHHS iX ITpU po3B’d3yBaHHIi 3a1a4.
[TporiecyaanbHO-IiSIABHICHUH (3MaraabHO-
TPEeHYBaAbHUI) CIIPSIMOBAHUU Ha 3aKpPilIA€HHS
TEOPETUYHOIO MaTepiasy, 3aCTOCYyBaHHS HOTro
OO PO3B’3aHHS OAIMITIagHUX 3a4ad Pi3HOTO

PiBHA CKAQOHOCTiI, ydYacThb Yy oaAiMIianax,
KOHKYypCax, TypHipax, HalluCaHHS
IpUKAQOHUX IIporpaM. Ha 6a3i BkazaHHX
KOMIIOHEHTIB  3alIpOIIOHOBAHO aBTOPCBHKUM

HiaxXia IiArOTOBKM OO0 OAiMITiaz.

Y pobori [3] BKazaHO OCHOBHi eTanu
IiATOTOBKH Y4YHIB OO0 y4acTi y 3MaraHHsX Ta
po3ragsHyTO Kaacudikalliro [HTepHeT-pecypis,
dKi MOXHa BHUKOPHCTOBYBAaTH Yy HaBYaAbBHOMY
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educational process is considered. In [4] it
is described in detail the method of
conducting two lessons on the topics:
wave algorithm for finding the shortest
path in the maze and ordering tabular
quantities. In [5] a brief overview of
systems of training for the Olympiads in
informatics in some countries is provided.
In [6] the scheme consisting of seven
stages is proposed to solve the Olympiad
problem. The analysis of the considered
sources shows that the authors do not
offer a level differentiation of methods with
a description of topics and a list of
corresponding tasks, that is seen as a
shortcoming. Accordingly, this article
proposes a methodology of training for

Olympiads, taking into account the
division at the levels and describes its
features.

Aim of research is to develop

elements of the methodological system,
that provide a four-level approach to the
training for Olympiad in informatics for
secondary school students, to describe
in detail the topics for each of the levels,
to select tasks for each topic.

Methodology: analysis and
generalization of experience of long-term
practical training students for the
Olympiads in informatics, experience of
other coaches, selection and
systematization of Olympiad tasks of
different levels of complexity, work with
scientific and scientific-methodological
sources, systematic approach to
teaching computer science.

Scientific novelty: there have been
developed elements of the
methodological system, that provide a
four-level approach to the training for
Olympiad in informatics for secondary
school students; the development
contains classified topics and tasks that
correspond to each of the four proposed
levels. These elements of methodology
has been tested and proved to be quite
effective in teaching students
programming and training for the
Olympiads in informatics.

Results and discussion. In training for
the Olympiads in informatics, we will

npoueci. B [4] meTasbHO OIIMCAHO METOIUKY
IIPOBEAECHHS ABOX YPOKIB Ha TEMH: XBUABOBHUM
aATOPUTM IMOIIYKYy HaAWKOPOTIIOTO IIAGXY ¥
AaOipUHTI Ta BHOPSAKYBAHHS TaOAMYHUX
BeAMUYHH. Y [5] HaBeneHO KOPOTKUU oradan
CHUCTEM HiATOTOBKH o0 oAiMIIiazg 3
inopmaTHKu B mOedKHUX KpaiHax. B [0]
3alIPOIIOHOBAHO CXEMy, dKa CKAQIa€eTbCs 3
CEMH e€TalliB, A PO3B’d3aHHA OAIMITIaTHOT
3a7a4i. AHaAI3 PO3TASHYTHX [KE€PEA IIOKa3ye,
1[0 aBTOPH HE IIPOIOHYIOTH  PiBHEBOI
audpepeHIiaiii MeToguK 3 OMIKUCOM TEeM Ta
epeAikoM BiAIIOBIAHUX 3a7ad, III0 BOAYAETHCH
HemoaikoM. BimgmosimHO, 'y  1iff  crartTi
IIPOIIOHYETBCS  METOAWKA IIiATOTOBKU 10
oaiMIIian 3 BpaxXyBaHHSIM IIOiAy Ha PiBHI Ta
OMIUCYIOTHCH 1 0COOAMBOCTI.

MeTa cTaTTi - pO3pOOUTH e€AeMEHTH
METOAWYHOI CHCTEeMH, III0 [epeabdbadaroTb
YOTHUPUPIBHEBUH IIiAxiAg [0 TIIATOTOBKH [0
oaimrtiaz 3 iHPOPMATUKH OAd yYHIB CEpemHix
IIKiA, JETAABHO OIIMCATH TEMH [ASI KOXKHOIO 3
piBHIB, 3mificHUTH ™mAdip 3amad 3 KOXKHOI
TEMHU.

Memoou 00CNIONEHHSL: aHaai3 i
y3arasbHEHHI JOCBIiay b6araTopiuHoi
OPaKTUYHOI HiATOTOBKU YYHIB [0 OAiMITiaz 3
inpopmaTHKH,  OOCBimy  pobOOTH  IHIIKX
TPpEHEPIB, Binbip i crucTeMaTH3allid
OAIMITIaAHUX 3a71a4 Pi3HUX PiBHIB CKAQIHOCTI,
pobora 3 HAyKOBHMH Ta  HayKOBO-
METOOUYHUMU [IKepeAaMH, CUCTEMHUH IIiaxin
10 HaBYaHHS iH(POPMATHUKH.

Haykxoea HOBU3HA: PO3POOAEHO €AEMEHTH
METOAWYHOI CHCTEeMH, III0 [epeabdbadaroTb
YOTHUPUPIBHEBUH IIiAxXiAg [0 TIIATOTOBKH [0
oaimrtiaz 3 iHPOPMATUKH OAd yYHIB CEpemHix
IIKiA; B LiH po3pobii KaacudikoBaHO TeMHU Ta

3a1adi, 10 BiAOOBiAAalOTh KOXKHOMY 3
YOTHPHOX  3alIpOIIOHOBAaHUX  PiBHIB. I
€eAeMEHTH METONWKHU TIPOUIIAM arrpobartiro i
BUSABHUAUCH  JIOCUTH  €(EeKTHBHHUMU Ipu
HaBYaHHI V4HIiB IporpaMyBaHHS Ta
OiATOTOBIN 10 OAiMIIian 3 iH(pOpMAaTHKHU.
Bukaan ocHOBHoOro wMmartepiaay. Ilpu
OiATOTOBIN A0 oOAiMmiag 3 iHQOPMATHUKUA

OymeMo BHOIAATH TaKi BHUMOTH MO0 IIiO0Opy
3a7a4 3a TeMaMH Ta BH3HA4YEHHd pPiBHIB:
1) HagBHIiCTh LiKaBoi pabyAu Ta BUKAUKAHHSA
iHTEepecy B y4HIB (3aBOIOBaTHU yBary y4HIB i
3aTATHYTH ix 3a¥iMaTHUCh OAIMITIiaTHOIO
iHbOpMaTHKOIO, BiIBOAIKIIIM iX BiZ raaKeTiB,
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highlight the following requirements for the
selection of tasks by topics and determine
the levels: 1) availability of interesting plot
and making curiosity for students (to gain
the attention of students and engage them
in Olympiad informatics, distracting them
from the gadgets with which they spend
more and more time); 2) illustrativeness (so
that it is possible to conveniently depict the
task, which will allow students to better
see it and possibly reduce it to an
isomorphic or similar task); 3) connectivity
(important topics are continued at the next
level and require quality training in the
previous material; for example, at the
second level students study the general
concepts of graphs and input / output of
relevant data structures, the third level is
used in the study of in-depth search,
which is being used at the fourth level in
finding the component of strong
connectivity of the graph); 4) diversity (the
system of tasks takes into account the
presence of different types of thinking,
types of memory etc.).

At task systems building, the
requirements that  determine the
pedagogical expediency of their use are
taken into account: didactic, reflecting the
relevant traditional and specific principles
of teaching, and methodological that take
into account the features of informatics as
a subject and science.

The model of the process of creating a
system of tasks (as a set of tasks, in some
way related to each other and having
several levels of organization in relation to
consistent subordination) consists of the
following stages: 1) analytical (analysis of
educational material meaning, formulation
of goals and determination their mutual
compliance, selection of content); 2) design
(choice of methods and techniques,
determination of forms of presentation of
educational material, methods of its
presentation); 3) technological (technical
creation of task systems in accordance
with the requirements).

It is proposed to teach students
programming according to a scheme that
provides four levels: basic, medium, high
and advanced.

3 SKUMHU BOHHU Bce OiabIlie i OiAbIlle ITPOBOASTH
4yac); 2) iAfocTpaTUBHICTH (1100 MOKHaA OyAO
3py4HO 300pasuTH  3amady, III0 OacTh
MOIKAUBICTb Kpallle Io0aduTH ii i, MOKAHBO,
3BECTH M0 i30MoppHOI Yu TomiOHOI 3amadi);
3) 3B'93HICTD (BazkAUBI TeMHU MaloThb
IPONOBXKEHHS Ha HACTyIIHOMY piBHiI i
BHMararmoThb AKiCHOI HiATOTOBKH 3
IIOIIEpEeHLOT0 MaTepiasy; HaIlpUKAal, Ha
OpyroMy pPiBHI BHUBYAIOTh 3arasbHi IIOHATTS
npo rpacdm Ta BBiA/BUBIA BiAIIOBIIHUX
CTPYKTYP JaHUX, Ha TPETHOMY e
BUKOPHUCTOBYIOTh IIPH BHUBYEHHI IOIIYKy B
raubuHy, gKUP  BUKOPHUCTOBYETHCS  Ha
4YEeTBEPTOMY piBHi npu 3HaXOIKEHHI
KOMITOHEHTa CHABHOi 3B’d3HOCTi rpada);
4) pi3HOMAaHITHICTH (cucrema 3aBIaHb
BPaxoBy€ HasBHICTb Pi3HUX TUIIIB MHCAEHHS,
BUIB IaM'aTi i T.4.).

[Tpu o6y moBi CHUCTEM 3aBIaHb
BpPaxOBYIOTBCS BHMOTH, IO BH3HA4YalOTh
IeJaroriyHy MOOILUABHICTBE IX BHUKOPHUCTAHHL:
OUOAKTUYHI, 10 BigoOpaskaroTh BiAIIOBiAHI
TPaaUILitiHL Ta criertrpivHi IPUHIIUIIN
HaB4YaHHY, Ta METOAWYHi, II0 BPaxOBYIOTHb
0COOAMBOCTI i1H(OPMATHKU HIK HABYAABHOTO
IpeaMeTa Ta HayKH.

Mopmeab IIpolieCy CTBOPEHHA  CHCTEMHU
3aBlaHb (9K CYKYIIHOCTi 3aBIaHb, IIEBHUM
YHMHOM IIOB'I3aHHX MiXK co0OI0 i gKi MarmTh
KiAbKa pPiBHIB opradiszailii, o 3HaXOOATHCI y
BiTHOIIIEHHI IIOCAIJOBHOTO ITiATIOPSAKYBaHHS)
CKAQAEThCH 3 HaCTyIIHHUX eTalliB:
1) anaaiTuyHUE (aHaai3 3MICTYy HaBYaABHOTO

MaTepiaay, dopMyAarOBaHHSI minet Ta
BCTAHOBAEHHd IX B3a€eMHOI BiAIIOBIIHOCTI,
Binbip 3wmicty); 2) IpOEKTyBaAbHUM (BHOIp
MEeTOMiB Ta MEeTOAUYHUX IpUNOMIB,
BU3Ha4YeHHs (OpPM TIIOJaHHA HaBYAABHOTO
MaTepiaay, criocobiB moro [IOlaHHSI);
3) TeXHOAOTIYHUY (TexHIYHE CTBOPEHHS

CHCTEM 3aBIaHb BiAIOBIAHO MmO BUMOT, IIIO
Ipen aBASIIOTHCH).

[TporionyeThCcs HaBYaTH Y4HiB
IIporpaMyBaHHsA 3a CXEMOIO, dKa Ilependbadae
qyoTupH piBHI. lle 6a30BuUii, cepeaHiii, BUCOKHH
Ta [IPOABUHYTUMH.
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Fig. 1. Scheme of training on four levels

Elements of the methodology of
teaching the basics of programming, as
well as literature that covers the basic
level, are given in [7]. In the process of
studying a certain topic, students are
grouped into different age groups
according to the method of Valentyn
Melnyk, who has the title of People's
Teacher of Ukraine [8]. The main factor in
the formation of such groups is not age,
but the degree of mastery of topics that
corresponds to a certain level.

The basic level allows mastering the
basics of programming and includes
topics such as linear, conditional and
cyclic constructions, working with strings
and arrays, bit operations, procedures
and functions. Each topic includes a
number of different subtopics. In
particular, the topic "Linear structures"
includes the following subtopics:

* example of a simple program;

e constants and variables;

* types of variables;

* assignment operator;

EaeMeHTH MeTOAVKW HaB4YaHHS OCHOB
IporpaMyBaHHs, a TaKOX AiTepaTypy, dKa
oxoraloe 6a30BHI piBeHb, HaBedeHO B [7]. Y
opoleci BHUBYEHHI II€BHOI TeMH  y4Hi
00’emHYIOTBCA Yy PIi3HOBIKOBI Tpynmm 3a
METOAOM  HapOAHOIO BYHUTEAd YKpaiHu
Basentuna  MeabHuka [8]. OCHOBHHM
YUHHUKOM (POpPMyBaHHA TaKHUX TPyIl € He
BiKOBi 0COOAMBOCTI, a PiBeHb 3aCBOEHHS TEM,
gKi BiAIIOBiJAIOTH IEBHOMY PiBHIO.

Ba3zoBuii piBeHb M03BOAIE OIIAHYBaTH a3H
IIporpaMyBaHHd i BKAIoYae B cebe Taki TeMHu,
dK AiHIMHI, YMOBHI Ta LIUKAIYHI KOHCTPYKILii,
poboTta 3 pgmKaMu Ta 3 MacUBaMH, OiTOBI
oneparii, mpouneaypu i Qyukmii. Koxaa 3
TeM BKAIOYA€E B cebe IeBHY KiABKICTH Pi3HUX
IMiaTeM. 3okpema, TeMa "AiHiHHI
KOHCTPYKILil" BKAIOUAE B cede TakKi ITiareMu:

* IIPUKAQ I[IPOCTOI IIPOrpamu;

e KOHCTAHTH Ta 3MiHHIi;

* TUIIHU 3MIHHUX;

* omepaTop IIPUCBOIOBaHHS;

* apudpmetuka y C++, apudmeTuyHi

BUpPAa3HU Ta oIleparii;

* BBEIEHHS, BUBEAEHHS y KOHCOAB Y
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arithmetic

expressions and operations;

* input, output to the console in the
style of C and C ++ (printf, scanf, cin, cout

threads);

* formatted input and output to the

console.

The selection of tasks for these

subtopics is given in Table 1.

in C ++, arithmetic

Tabawurt 1.

ctuai C Ta C++ (pyukwii printf, scanf,
IIOTOKH cin, cout);
* ¢dopmaToBaHe
BUBEIEHHS ¥ KOHCOAB.

[Tighip 3amad mo IUX IIiaATeM II0JAHO B

BBEEHHHA TA

Table 1

Topics and tasks covered by the basic level

Topic name

Task numbers on eolymp.com

Task numbers on
codeforces.com

Linear constructions

57, 133, 157, 219, 255, 478, 933,
935, 941, 943, 945, 949, 951,
1286, 1289, 8801-8855

4A, 1335A, 1385A,
12964, 1542A, 1506A,
1593A

Conditional constructions

63, 67, 108, 125, 133, 248, 653, 902,
903, 905, 915, 918, 923, 1312, 1351,
1610, 1623, 1954, 1955, 2042, 2043,
2044, 7337, 8242, 8612, 8618, 8619,
8845, 8863, 8870, 8873, 8383, 8885,
8889, 9539

50A, 282A, 13604,
1369A, 1385A, 1186A,
119A

Cyclic constructions

2, 295, 388, 421, 514, 518, 520,
622, 904, 907, 914, 917, 919, 921,
928, 1118, 1603, 1605, 1607, 1609,
2370, 2607, 2863, 3133, 4101,
4721, 4751, 5283, 7365, 7829,
7843, 7844, 8243, 8533, 8544,
8545, 8546, 8630, 8631, 8681,
8682, 8897, 8900, 8917, 8926,
8941, 8946

231A, 158A, 263A,
750A, 703A, 1462A,
1382A

Working with strings

205, 494, 909, 1119, 2611, 7326,
8222, 8243, 8316, 8318, 8319,
8320, 8519, 8533, 8569, 8570,
8571, 8610, 8620, 8625, 8632

71A,
1539B,
1146A

1607A,
1504A,

1462B,
13014,

Working with arrays

354,
2329,
7832,

8774, 7850, 3923,
986, 7829, 4730,
914, 917, 928, 1952,
7849, 5059, 2238, 7368,
922, 4760, 1460, 2098,

8548, 7537

2327,
7831,
7834,
7833,
3935,

427A,
1367B,
1542A

1399A,
1512A,

758A,
1399B,

Bit operations

27, 769, 1550, 1612, 1645,
1648, 1753, 2616, 2733,
4142, 5050, 5095, 5097,
5315, 5316, 5317, 5318,
5320, 5718, 5868, 6311,
7339, 9098

1647,
2807,
5314,
5319,
6777,

Procedures and functions

913, 920, 926, 1209, 1648,
8239, 8240, 8241, 9026

2862,
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Lecturing of the new topic
material, answers to students'
questions after the lecture

Analysis of the tasks that caused
the greatest difficulties for
students at the beginning of a
new class, before presentation
of new material

—>

(]

Providing presentations and
other supporting materials

Providing a large number of
practical tasks on a new topic and
the opportunity to solve them
during the week. Verification is
carried out using online testing
systems at eolymp.com and
codeforces.com

Fig. 2. General scheme of work on each topic

Each topic is processed according to the
scheme shown in Figure 2.

The scheme connects the following
sequence of actions that will allow effective
teaching:

* Lecturing of the new topic material,
answers to students' questions after the
lecture.

* Providing presentations and other
supporting materials.

* Analysis of the tasks that caused the
greatest difficulties for students at the
beginning of a new class before
presentation of new material.

* Providing a large number of practical
tasks on a new topic and the opportunity to
solve them during the week. The easier the
topic, the more tasks are provided. In
particular, there may be hundreds of such
tasks on the first topics of the basic level.
Verification is carried out wusing online
testing systems at eolymp.com and
codeforces.com.

The task for knowledge control, which
will indicate good mastery of the topic
"Arrays" and a number of previous topics
and, accordingly, indicate the possibility of

KoxxknHa  Tema  ompallbOBYETHCS
CXEMOI0, HaBE€ICHOIO Ha PUCYHKY 2.
Cxema TIOB’I3y€ TakKy IIOCAIIOBHICTB

3a

3axXodiB, IO JO3BOASITH  3IiHCHIOBATH
epeKTUBHE HABYaHHS:
e Bukaang warepiaay HOBOI TeMH,

BiATIOBiAl Ha 3aITUTaHHA YYHIB ITiCAST AEKITii.
e HamawHa mpeseHTallii Ta iHIINX
JOTIOMIXKHUX MaTepiaiiB.
e Po30ip 3amady, 1110 BUKAHKAAH B YYHIiB
HaMOiABIII TPYAHOII Ha II0YaTKy HOBOTO

3aHATTH, nepe TMIOTAHHIM HOBOTO
Marepiaay.

e Hapmanuga BEAUKOI KiABKOCTI
OpakTUYHUX 3a7ad i3 HOBOI TeMH Ta

MOKAUBICTE IX po3B’a3yBaTH BIIPOIOBK
TUXKHA. YuM Aermma TeMa, THM 0Oiablie
3a7a4 HagaeTbcd. 30KpeMa, Ha IIepIli TeEMH
0a30BOTO piBHA TakKUX 3amad MOXKe OyTu
COTHI. [lepeBipka  3OiHCHIOETBCS  3a
JIOIIOMOTOI0 CHUCTEM OHAAMH-TECTyBaHHS Ha
eolymp.com Ta codeforces.com.

Bamayero Oasd  KOHTPOAIO 3HaHb, dKa
BKaxke Ha no0pe BoaomiHHA TeMoro “MacuBu”
Ta psam IIoIepeaHiX TeM i, BiAIIOBiIHO, BKaxKe
Ha MOXKAMBICTH IIEPEUTH Ha HaCTYIIHUU
piBeHb, MOxKe OyTH Taka: BUBECTH €A€MEHTU
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moving to the next level, may be as follows:

display elements of a given
following order: first

next maximal etc.

minimal,
maximal, then the next minimal, then the

array in the

then | maai

3aJaHOTO MaCHBy y TaKOMy TOPSOKY —
CIIOYaTKy HaMMEHIINH, Oasl HalOiAbIIui,
HaCTYIIHUU
HACTYITHUY HaMOIABIIMH i T.1.

HaIMEeHIITUH, maai

Table 2

Topics and tasks covered by the medium level

Topic name

Task numbers on eolymp.com

Task numbers on
codeforces.com

1 Recursion. Enumeration

6, 480, 1391, 1488, 1511,
1514, 1517, 2167, 25236
2764, 3603, 3606

1490D, 1167B, 1385D, 1373D,
1528A, 1461D, 768D

2 Euclidean algorithm

563, 1155, 2612

17A, 26A, 109B

3 Sieve of Eratosthenes

22, 33, 1302, 2245, 3843,
4076

237C, 615D

4 Containers STL: vector

354, 986, 2327, 2329, 3923,
7850, 8774

427A, 1399A, 758A, 13678,
1512A,1399B, 1542A

5 Containers STL: stack

693, 1776, 1871, 2479, 6122,
6123

5C, 343B, 281D

6 Containers STL: set

555, 790, 1225, 1226, 1227,
1228

1312B, 12778, 975A, 960B,
978C, 977D, 975C, 982B, 966A

7 Containers STL: map

1211, 1868, 2040, 5492

4C, 855A, 903C, 918B

8 Containers STL: deque

694, 2248, 3161, 6128, 6129,
6129

1179A, 1579E1, 1579E2

9 Binary and ternary

312, 1506, 1516, 1522, 3326,

2024, 750A, 1138A, 1476A,

searches 3966, 3967 1566A, 1592A, 1611B

10 | Greedy algorithms. 66, 138, 182, 609, 1228, 4211, | 231A, 50A, 339A, 469A, 996A,
Introduction 4746 1399A, 1409A

11 | Dynamic programming. 115, 263, 798, 799, 1560, 996A, 1472B, 1538A, 702A,
Introduction 4051 894A, 1519B, 1462B

12 | Graph theory. 292, 548, 1064, 2383, 2923, 1549B, 939A, 755A, 115A,
Introduction 3165, 4007 938A, 1055A, 500A

13 | Game tasks. 32,110, 148, 308, 309, 310, 959A, 1480A, 1398B, 832A,
Introduction 311 1270A, 1373B, 1419A

14 | Computational geometry. | 924, 925, 926, 929, 932, 934 1369A, 1398A, 1622A, 1312A,
Introduction 1466A, 1422A, 1064A

15 | Combinatorial tasks. 318, 1539, 5104, 5329, 5716 1499A, 1591A, 629A, 1543B,
Introduction 1582B, 1166A, 1293B

The transition to the second level is

accompanied by
of students
and

also
participation
competitions

Undoubtedly, the main skills that develop

[Tepexin,
the active
in various | y4HiB B
Olympiads.
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in competitions are programming itself
and the ability to look for errors in written
programs. There are different formats for

holding Olympiads and evaluating
solutions. But for each of them, the
number of points obtained for the

proposed solution directly depends on its
correctness. Therefore, it is necessary to
implement the idea without errors,
preferably from the first time. Otherwise,
the participant must quickly identify and
correct inaccuracies.

The ability to debug programs quickly
is one of the most important skills in
programming. Undoubtedly, the winners
of prestigious programming Olympiads
are very talented and persistent people.
There are many competitions held by the
largest IT companies. Technical recruiters
have been monitoring the results of
various competitions and specific
participants for many years. The most
promising and successful are offered an
internship, combining it with university
studies, with the opportunity to get a full-
fledged job after graduation. In general,
participation in programming Olympiads
consists of two stages: creating effective
algorithms for  tasks and their
implementation.

At first glance, it may seem that to
achieve significant results in the
Olympiads, it is enough to study a
number of existing algorithms, and then
only successfully use them during the
competition, leaving others no chance of
winning. In fact, it doesn't work that way.
Otherwise it would not be so interesting to
be engaged in Olympiad informatics.
Tasks are formed in such a way that it is
not enough to guess the algorithm that
needs to be used to solve them. Almost
always for a complete solution it is
necessary to upgrade a known algorithm,
supplement it, combine several
algorithms in one program. One can't do
without inventing own new ideas.

The task for knowledge control, which
will indicate good mastery of the topic
"Dynamic programming" for the second
level may be the following task [9, task
S5101]. Hodja Nasreddin is in the upper

IporpamMyBaHHs i BMiHHS IIyKaTH HOMHAKU B
HallMcaHUX  IporpamMax. IcHyroTp  pisHi
dopMaT  TIPOBENEHHS 1 OLIIHIOBAHHS
PO3B’I3KIB Ha oaiMITiamax. Aae Ha KOXKHIU 3
HUX  KIABKICTH  OTPHUMaHUX OaaiB  3a
3aIIPOIIOHOBAHUH PO3B’30K HampsaMy
3aA€XKUTH Bifl HOro mnpaBUABHOCTI. Tomy
noTpiOHO peaasidyBaTH imer0 0e3 TMTOMHAOK,
OakaHO 3 TIepuioro pasy. B iHakmomy
BUIIQIKy yYaCHUK ITOBUHEH IIBHIKO BUSIBUTHU
Ta BUIPaBUTU HETOYHOCTi. BMiHHS IIBHOIKO
Hajsaro/KyBaTH  IIporpaMH —  OOHE 3
HaWBasKAMBIIINX BMiHBb y IIporpaMmyBaHHi. bes
CYMHIBY, IIEPEMOKIIi IIPECTMZKHUX OAIMIIan 3
IporpaMyBaHHd — Il€ [Oy»Ke TaAaHOBUTI H
HATIOAETAMBI ArOH. IcHye 6e3aiu oaimmianm, gki
IPOBOASATECS HaubiabmmMu  [T-KoMmaHigMH.
TexHiuHI peKpyTepH YIIPOAOBXK MOBIUX POKIB
CAIIKYIOTH 3a pe3yAbTaTaMH Pi3HUX OAIMITIaf i
KOHKPETHUX Y4acHHUKIB. Haii6iab1mn
IEePCHIEeKTUBHUM 1 VCIIITHUM IIPOHOHYIOTH
OPOUTHU CTaKyBaHHSI, KOMOiHyIO4YH #Horo 3
HaBYaHHSIM B YHIBEPCUTETi, 3 MOXKAUBICTIO
OTpUMAaTH TIOBHOIIiHHY pobory icad
3aKiH4YeHHsI HaB4aHHdA. DBs3araai, y4acTs B
oAiMITiafIaX 3 IPOTPaMyBaHHSI CKAQIA€THCS 3
OBOX  €eTalliB: CKAamaHHA  e(PEeKTUBHHX
aATOPUTMIB  IIOCTaBA€HUX 3amad 1 ix
peaanizartia. Ha mepmwmii  moragnm  Moxke
3MaTuCd, IO AT JOCSATHEHHS  COAITHHX
pe3yApTaTiB  Ha  oAiMIiaax — JA0CTaTHBO
BUBYUTU IE€BHY KIiABKICTB iICHyIOYMX
aArOpUTMIB, a TIIOTIM  AUWIIIE  YCILIITHO
BUKOPHCTATH IX I Yac 3MaraHHs, He
3aAUINIAIOYM  IHIIUM  3KOQHOIO IIAHCY Ha
nepeMory. HacmpaBai nie Tak He IIpaIlloe.
Inakmie 3ariMaTuca OAIMITIaTHOIO
iHpopmartukoio O6yao 6 He Tak IliKaBo. 3amadi
dOpPMYIOTECS TAKUM YHHOM, III0 HEIOCTATHHO
BraJlaTu aATOPUTM, AKUH oTpibHO
BUKOPUCTATH v\ ix PO3B’s13yBaHHSI.
[IpakTUYHO 3aBXKOW A9 IIOBHOIO PO3B’A3KY
HeoOXiTHO MOZEPHI3yBaTH BiIOMHH aATOPHUTM,
JOTIOBHUTU HOro, CKOMOIHYBaTH M[IeKiAbKa

aArOpuUTMIiB B  OAHIM  mporpami. bes
BUTayBaHHA BAAQCHUX HOBHX ined He
obidTHcs.

3amayero Aasl KOHTPOAIO 3HaHb, IKa BKaXKe
Ha pno0pe BoAoAiHHS TeMowo "/lMHaMidHE
IIporpaMyBaHHs" [AS [OPYroro pPiBHA MOXKE
OyTu HacTymmHa 3amada [9, 3amada S5101].
Xomxka Hacpenmin 3HaxXoOUTBCA Yy  AiBiHA
55



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 1 (108)

BicHux 2KumomupceKo2o 0eprKkasHo20 UHigepcumemu imeHi leana dparnka.
ITeoazoziuni Hayxku. Bun. 1 (108)

left cell of the n x n table, and his donkey
is in the lower right. Hodja walks only to
the right or down, the donkey walks only
to the left or up. In how many ways can
they meet in one cell? (The two methods
are considered different if they have
different routes of Hodge or donkey). One
number n (1 < n < 50) is given at the
input. Print one number — the number of
ways Hodja and Donkey will meet. Since
this number can be very large, print it
modulo 9929.

To solve this problem it is necessary to
know the Bellman optimality principle
with a fairly simple filling of a two-
dimensional array.

BEpPXHif KAiTHHI TabAWili po3MipoM n X n, a
Horo ocea — y mpasBifi HUzKHiN. Xo/mKa XOOUTD
AWIIIE BIIPABO YM BHHU3, OCEA — AHIIIE BAIBO YU
Bropy. CkiabKOMa criocobaMu BOHU MOXKYTHb
3yCTpiTUCS B OmAHiM KaiTuHI? ([IBa criocobu
BBaKAIOTBhCS Pi3HUMH, FKIIO B HUX MapLIIPyTH
Xomxki abo BicaAoka pi3Hi). 3amaHo Ha BXoAi
omHe yucao n (1 < n < 50). Buenithb onHe
YHCAO — KIABKICTE CIIoco0iB, akuUMH Xo/zKa Ta
oceA 3yCTpidaTUMyTbCsI. OCKIABKM II€ YHCAO
MoxKe OyTH aysKe BEAHMKHM, BUBEITH HOro 3a
momyaeM 9929.

Hasenena 3amaga roTpedye Ipu
PO3B’s3yBaHHi 3HAHHS IIPUHITUILY
ontuMasbHOCTi  BeaamanHa  1mpu OOCHTH

IIPOCTOMY 3aIIOBHEHHi JIBOBUMipHOT'O MacHUBY.

Table 3
Topics and tasks covered by the high level
. Task numbers on Task numbers on
Ne Topic name
eolymp.com codeforces.com
1 | Greedy algorithms. Tasks of 2016, 8691, 1403 1632D, 1630B, 1624G,
increased complexity 4973, 7029, 7174, 7493 1620D, 1620C, 1622C,
1621B
2 | Dynamic programming. 764, 1553, 1283, 1559, 809, |1555C, 1253C
Quadratic and cubic 1552, 798, 1105, 2302
varieties. Organization of
recalculation by profile
3 | Graph theory. Methods for 1365 1388,1389, 2209, 1486B, 520B, 3A, 370A,
determining the shortest 2267,7710, 4856, 974, 975 329B, 266B, 1418C
distances
4 | Graph theory. Finding the 3385 609E, 959E,891C
minimum skeletal tree
S | Graph theory. Finding the 5217, 2317, 3298, 3300, 1304E
smallest common ancestor 5218, 3299, 2318
6 | Graph theory. Finding 674, 1943 550D, 652E, 555E, 231E
components of strong
connectivity, bridges and
connection points
7 | Graph theory. Formation of 1738 1989 2904 1525D, 1630F, 739D, 86B,
pairs 1624C, 1549B
8 | Algorithms for working with |2172, 2303, 3844, 6129, 126B, 1537E1, 1326D2,
strings. Tasks of increased 6030 1326D1, 471D, 16211
complexity
9 | Modeling. Tasks of increased |3,8,35,1437,1489,1490,1493, | 1353D, 1352G, 1334C,
complexity 1496,1682,2808 1348C, 1630B, 1618E
10 | Automata theory. 2171 126B, 471D, 633C, 432D
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Introduction
11 | Game tasks. Tasks of 32, 1009, 1011, 1417, 35056 |268A, 455B
increased complexity
12 | Combinatorial tasks. Tasks 1478, 1440, 65, 1480,1787 1620G, 1615F, 1613F
of increased complexity
13 | Fenwick tree 3061, 3395, 4073, 5619, 369E, 276C
6233, 309
14 | Segment tree 4073, 4496, 8247, 2941, 339D, 356A, 459D
2041, 4255, 2907 01E, 380C, 474F, 292E,
501D, 220E,
338E, 19D, 351D,
515E, 540E, 609F,
594D, 455E
15 | Sqrt-decomposition. Root 4255, 2961, 8275 121E, 103D, 710F
optimization. Mo’s algorithm
16 |Isomorphic representation of Own development, tasks for which are posted on
problems in computer olymp.uzhnu.edu.ua
science

The task for knowledge control, which
will indicate good mastery of the above
topic "Dynamic programming", but at the
third level, may be the following task [9,
task 1528]. A subsequence is formed from
a string by removing zero or more
characters from it. For the given three
lines, you should count the number of their
different non-empty common
subsequences. Each test consists of three
words in three different lines. The length of
each word is slightly more than 50. Each
word consists of lowercase Latin letters ('a'
— 'z'). Print the number of different non-
empty common subsequences in a separate
line for each test.

To solve this problem, we need to use a
three-dimensional array, the values of
which will be filled using the Bellman
principle of optimality.

The topic "Isomorphic representation of
problems in computer science" is the
author's and part of it was developed
jointly with Bohdan Zadorozhny, who in
2019 won first place in the final stage of
the competition for the defense of research
works of the Small Academy of Sciences.

3amadero oA KOHTPOAIO 3HaHb, SKa
BKazKe Ha A00pe BOAOIHHH BHIIE3TaJaHOIO
TeMol0 '[IMHaMiuHe IIporpaMyBaHHd", aae
BXE€ Ha TpPeThOMy piBHiI, MoOxXKe OyTH
HacTylnHa 3amada [9, 3amaga 1528].
[TinImoCAIMOBHICTE YTBOPIOETBECH 3 PpsaKa
BUAACHHAM HyAd ab0 KiABKOX CHMBOAIB i3
HBOTO. 3a 3aJaHUMU TpboMa psakamMu Bam
CAi IiapaxyBaTH KIABKICTh IXHIX pPi3HUX
HEMOPOXKHIX 3aTraAbHUX MiAIIOCAITOBHOCTEMH.
KoxkeH TecT ckaamaeThcs i3 TPHOX CAIB, 9Ki
3HaXOOATBCA y TPBOX PI3HUX psSOKax.
JloBKMHAa KOKHOTO cAOBa Tpoxu Oiabire S50.
KoxxHe CcAOBO CKAQOA€TBCS 3 AAQTHUHCBKHX
AiTEep HUKHBOTO pericTpy ('a' 'z'). Hdag
KOXKHOTO TE€CTY BHBECTH B OKPEMOMY PAIKY
KIABKICTbD PI3HHX HEIIOPOKHIX 3arasbHUX
HiAIIOCAIJOBHOCTEH.

[asa po3B’sa3aHHA 1€l 3amadi moTpiOHO
BUKOPUCTATU TPUBUMIpHUH MacCUB,
3HAQYEHHSI y AKOMy OyaeMo 3all0BHIOBATH,
BUKOPUCTOBYIOYH ITPUHIIUII ONTHMAaABHOCTI
Beaamana.

Tema "I3omopdHE mmpeacTaBA€HHS 3aaad
B indopmaTulli" € aBTOPCHKOIO i YacTuHa ii
Oyaa po3pobaeHa cmiabHO 3 Bormanom
BamopoxuuM, gkuil y 2019 pori BHOGOPOB
mepiie Miclle Ha 3aKAIOYHOMY eTari
KOHKYPCY-3aXHUCTy HayKOBO-IOCAITHHUIIBKHUX
pobit Manoi akagemii HayK.
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Table 4
Topics and tasks covered by the advanced level
. Task numbers on Task numbers on
Ne Topic name
eolymp.com codeforces.com
1 | Cartesian tree 1314, 5293, 686, 687, 690 |431E, 420D
2 | Centroid decomposition 973, 4104 293E, 321C, 322E, 342E,
914E, 960E, 990G, 1156D
3 | Ad hoc - tasks 1491, 7802 1446A, 1442B, 1436D,
1438D, 1437B
4 | Optimization in dynamic 7469 321E, 673E, 834D, 660F,
programming 631E, 91E, 377E, 1619H
5 | Automata theory. Tasks of |2172, 2303, 3844, 6030 1537E1, 1326D2, 535D
increased complexity
6 | Sprague-Grundi theory 2656, 2657, 5878, 5874 1020591
7 | Berlekamp-Massey S06E
algorithm
8 | Graph theory. Flow theory 1106, 1110, 1617, 1991, 1530D, 237E, 1426E
2903, 3641
9 | Graph theory. Various 610, 1750 1406C, 1146C, 1283D,
tasks of increased 1242B, 909E
complexity
10 | Persistent data structures 1884, 2957, 4313, 2955 464E, 484E
11 | Number theory. Tasks of 8593, 1096, 1012 10C, 1389E, 1310F, 1264F
increased complexity
12 | Approaches to reducing the Own development, tasks for which are posted on
running time of programs olymp.uzhnu.edu.ua
that are related to
sequences and matrices

Note that the topic

reducing the time of programs that are
associated with sequences and matrices" is
well exposed in [10].
information on the topics of the fourth level
is given in [11-14].

Conclusions and research
perspectives. The proposed four-level
methodological system of training students
for the Olympiads in informatics was
successfully used in teaching students of
Uzhgorod specialized boarding school with

in-depth study of certain subjects
(UzhSBSwiDSCS), at summer and winter
students' programming schools in

Kremenchug and summer programming

"Approaches to BigmiTumo, 1mo Tema "lligxomu mo
3MEHIIEHHd 4dYacy po0OoTH mporpam, €Ki
0B’ d3aHi 3 TIOCAIJOBHOCTSIMHU Ta

Quite a lot of | marpunamu" € gobpe pos3kpura B [10].

HocratHbo Oarato iHdopMmarlii 3a TemMaMu
4eTBEpPTOro PiBHA HaBeneHO B [11-14].
BHCHOBKH 3 ZIaHOrO0O HOOCAiMKeHHs i

NEePCNEeKTHBH IMNOJAABIIHX PO3BiZOK.
3anpornoHoBaHa 4OTHUPHUPIBHEBA
MeTOAWYHA CHCTEMa MOiATOTOBKU YYHIB 10
oaimItiam 3 iHpopMaTHKHU YCITIiIITHO
BUKOPUCTOBYBaAach IIPHM HaB4YaHHI y4HIB
YKropoacrbKoi 3araAbHOOCBITHBOI
CrieirianizoBaHOL HIKOAU-IHTEpHATY 3
IIOTAMOAEHUM BUBYEHHSAM OKPEMUX

npenmetiB (Y3CLIIZIIBOII), Ha aiTHIX Ta
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schools in Khust. Many students of
UzhSBSwiDSCS studied by this system of
training, participated in Olympiads and
became winners of various stages of the
All-Ukrainian  Student  Olympiad in
Informatics. This approach also has been
successfully tested in distance learning
[15]. Many of the students continued to
participate in programming Olympiads as
students of higher educational institutions.
Over time, they received invitations and
internships in the world's leading IT
companies [16, 17].

3UMOBUX YYHIBCBKHX IIKOAAX 3
nporpaMyBaHHA B KpemeHuy1ii Ta Ha AiTHIX
IKOAaX 3 HporpaMyBaHHA B XycTi. Bararo
yaHiB Y3CIIIIIBOIl HaBuaauch 3a L€l
CHUCTEMOI0 IIiATOTOBKH, Opasn y4acTh B
oaiMITiagax i craBaaM MIpU3epaMU PiZHUX

eTariB Bceykpaincbkoi YYHIBCBHKOI
oaimMIiagu 3 iHpopMaTHKH. Takozxk
BKazaHUH Oiaxim  TpoHIIoB  YCITiITHE

anpoOyBaHHs B yMOBaxX OUCTAHILHHOIO
HaByaHHd [15]. Bararo xTo 3 y4HIB
IPOMAOBXKYBaB 3alMaTHUChE oaiMOiagaMu 3
IIporpaMyBaHHd i BxKe OyaydH CTyAeHTaMH.

3 yacoM BOHU OTPUMYBAaAM 3aIIPOILIEHHS Ta
IIPOXOAVAU CTaxKyBaHHA B IpoBimHux IT-
KOMIIaHigx cBiTy [16, 17].
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