3ABJJAHHSA II-TO ETAITY
BCEYKPATHCBHKOI YUHIBCBHKOI OJIIMIIAJIA 3 IHOOPMATUKHA
3akapnaTcbka 00J1acTh, 26 aucronana 2021 p.
8 —9 knacu
BKA3IBKU:

I eran onmimmiaau 3 iHGOPMATHKU TPOBOJIUTHCS B OJWH MAIIMHHUN ab0 OE3MallMHHWIA Typ, KU TPHUBAE
4 acTpOHOMIYHI TOIMHU.

OCHOBHMMU pe3yJIbTaTaMy POOOTH yYacCHUKA MalOTh OyTH:

Ilpu nposedenni beamawunno2o mypy:

- CTHCJHI CIIOBECHHUH OMKUC aJrOPUTMY PO3B’s3aHHSI 3a]a4i Ta IpU3HAUYCHHS BUKOPHCTAHUX 3MIHHUX;

- TEKCT MPOTpaMH, IIO peaii3ye 3ampOIOHOBAHUN AJITOPUTM, SIKMH MO)Ke OyTH MpEICTaBICHHH OJIOK-CXEMOIO
ab0 MOBOIO TTPOTpaMyBaHHS. 3a PIIEHHSIM XXypi, po3B’S30K 3aa4i, TOJaHHH JINIIE Y BUTIISAII OJOK-CXEMH, MOXKe OyTH
OIIIHCHUH BiZICOTKOM BiJl MAKCUMAJILHOTO Oaiy.

Ilpu nposedenni mawiunno2o mypy:.

mporpama, IO peaizye po3poOJeHN aaropuTM po3B’SI3Ky 3aJadi Ha MOBi IporpaMmyBaHHs. i BBeIeHHS
JaHWX Ta BUBEACHHS PE3yJIbTaTiB MOXXHAa BHKOPHCTOBYBATH SK KOHCOJb (KJaBiaTypa, MOHITOp), TaK i 30BHILIHI
baiinu. V eunaoxy euxopucmanms cucmemu agmoMamuiHo20 NPUUOMY i nepesipku podim 6edeHHs | GueedeHHs
30TUCHIOEMbCS i3 BUKOPUCIAHHAM CIMAHOAPMHUX 34C00i8, Oe3 BUKOPUCMARHA (hatinis.

Hazeu ¢aiiniB Ta mporpam moBWHHI CKIaAaTuCh 3 ciioBa Task Ta HOMepa 3aBmaHHs, HAPUKIAA: 3a3HAYCHHS
Ha3Bu mporpamu — Program TaskA; nasBa daiiny — TaskA.pas. 3a0opoHsieThess y iMeHax Ta y camux (haitnax
BUKOPHCTOBYBATH IPi3BHUIIA, iIMEHA YYACHUKIB Ta KE€PIBHHKIB, HA3BH IIKUI Ta iHIIYy iH(OpMAIif0, SIK PO3MIHUPPOBYE
aBTOPCTBO poOOTH (y TOMY YHCIi IMEPEKIaIi Ha3B Ta 1HIOTO TEKCTY). BKa3iBKM 1m0/10 Ha3BM MANKU TSI 30epeKeHHS
(haiiniB Ta il po3MIILICHHS HAJJa€ OPTKOMITET.

Cain peryasipHo 30epiratu npomizkui Bepcii mporpam-po3B's3KiB.

Y4acHUKHM OJNiMITiay MaroTh 3MOTY CTaBHTH 3allMTaHHS LIOJ0 YMOB 3a/1a4 BIPOJOBXK Yacy iX PO3B’sI3aHHS.
3anuTaHHs, 0 CTABUTh YYaCHUK, IIOBUHHI niepeadavary BiAmoBias «Tak» abo «Hiy.

KopucryBatucss BJIacHOW JiTepaTyporo, APYKOBAaHHMMH a00 PYKONHCHHMH MaTepiajamMm, 3acodamu
komyHikamii (InTepuer, Mo6inbHi Tesiedonn i Take iHnie) 3a60poHeHO.

8-9 Knac

3aBgaHHA A. Mnowa nuaku (10 6anis)

Hanuwite nporpamy Ans 3Haxo4yKeHHA Naowi nNuaku (gus. pucyHoK). BucoTa 3ybumka h, wwupuHa a, KinbKicTb
3ybunkis — k ae a, h, k—HatypanbHiuncna (1 < a,hk < 100).

k

a3

2
BxigHi AaHi
HaTtypanbHi uncna a, h, k, 3anucani uepes npobin (1 < a, h,k < 100).
BuxigHi gaHi
Yucno — BiaANOBiAb HA NUTAHHA 3a4aui.
Mpuknagun

BxigHi paHi BuxigHi aaHi

226 14
8712 364
51120 577.5

3aBgaHHA B. WudpysanbHuk (20 6anis)

Xmocb 3axoTiB 3aWndpyBaTN TEKCT (LOBKMHA TEKCTY He nepeBuLLye 250 CMMBOIB), AKUIA CKNAJAETLCA i3 MaNIEHbKUX
6YKB IaTUHCbKOro andasiTy Ta Npobinis. 3 Liel0 MeToK BiH CKnas Tabauuo WwWndpyBaHHA, Y AKilA 3anucas, AKi ByKeK



Ha AKi NOTPIBHO MIHATK Y NOYATKOBOMY TEKCTi, o6 Moro 3awmndpysati. AKLWO neBHOi bykBK y Tabauui He 6yno, a 'y
TEeKCTi BOHa Oyna, ToAi il He nNOTPibHO 6yn0 3amiHOBATK Ha iHWY. Jonomoxitb Xmocro 3awundpyBaTn CBOE
nosigomneHHa. lNpumimka. Tekcm wugpyemocsa 31i8a HANPAso 3a 00UH NPoXio.

BxigHi AaHi

Mepwuin pAAOK MiCTUTb TEKCT (LOBMKMHA TEKCTY He nepeBuLlye 250 cumBoniB)

Opyrvii pagoK MiCTUTb CNOBO, LLLO CKNAAAETbCA 3 BYKB, AKi NOTPiOHO WKdpyBaTH (FapaHTYETbCA, WO BYKBU pisHi).
TpeTin psagoK MICTUTb CNOBO, WO CKAAAAETbCA 3 OYKB, Ha AKi Tpeba 3amiHUTKU BianoBiAHI OYKBM neploro paaka
(rapaHTyeTbCA, WO BYKBU Pi3HI).

BuxigHi aaHi

Teker

MNpuknagun

BxigHi paHi BuxigHi aaHi

abcd vbcd
a
Vv

abcd abcd vbwd vbwd
ac
VW

abcd abcd vbad vbad
ace
vak

3aBaaHHA C. XTocb po3kMAaaB KBaapatu (20 6anis)

Xmocb postawysas Ha naowmHi N (2 < N < 1000) kBagparis, ABi HECYCigHI CTOPOHM AKMX NapanenbHi OAHINM 3
ocelt koopanHaT. KoXKHUIM KBagpaT 3agaHo KoopauHatamun X, y; (—10 < x;,y; < 10, 2 < i < N) foro BepxHbOi
nisoi BepwmrHU. CTOpoHM Beix KBagpaTiB ogHakosi i piBHi d (2 < d < 100). Xmocb npoBiB Ha NAOWMHI Npamy,
3afaHy piBHAHHAM ¥ = kx + b, (—10 < k,b < 10, k # 0). Ckinbku KBagpaTiB nepeTHe LA npama? — Nogymas
Xmoce. JaiTe Bignosiab Ha NUTaHHA XmocA. MoAacHeHHA. AKLWOo xo4a 6 ogHa TOYKA KBaZpaTa NeXUTb Ha NPAMIl, TO
BBA)KAEMO, IO NPAMa NepeTMHAE KBagpart.

BxigHi AaHi

Mepwuit pagoK MicTUTb HaTypasbHe uncno N (2 <

N < 1000), yiniuvcna k,b (—10 < k,b < 10).
<1

Opyruii pagok mictntb N winnx uncen x (—10 < x 0), 3anucaHux yepes npobin (abcumcn niBnx BepxXHix

BEPLIMH KBaAparTis).

TpeTilt pagok mictutb N winmx uncen y (=10 < y < 10), 3anucaHux Yepes npobin (OpAMHATH NiBUX BEPXHIX
BEPLUMH KBaaparTis).

YeTtBeptuii pagok mictutbumncno d (2 < d < 100) (ZoBXWHA CTOPOHM).
BuxigHi aaHi

Lline uncno — BignoBigb Ha NUTaHHA 3a4adi.

Mpuknagun

BxigHi AaHi BuxigHi aaHi

3-7-9 2
-8-76
10-9
8

2-7-9 0
-103
-9-1
8

383 3
-100-9
-210-5
10




3aBgaHHA D. 3meHwysauy (30 6anis)

3apaHo macuB A HaTypanbHuX yncen posmipHocTi N (5 < N < 1000), enemeHTU aKoro € winumm uncnamu Big 0 go
10. Y macuBi npautoe 3MeHWysa4, AKUA 3MEHLLYE Ha OAMHULLIO Hanepes 3ajaHe YnMcno Z. 3MeHWysay NpPocyBaEeTbCA
Mo MacuBy 3/liBa HaNpaBoO i3 NOYaTKOBOT NO3uULii P Ha HacCTynHy, i, AKLLO 3HAaX0AMUTb YNCNO Z, TO 3MEHLUYE MOro Ha
OAMHWLIO Ta 3MIHIOE HaNPAMOK Pyxy MO MacuMBy Ha MNPOTUAEXHWUI. MpU AOCATHEHHI KpaWHix no3uuiit macusy
3MeHWwysay 3MIHIOE HaNpPSAMOK Pyxy Ha MNpoTUAEXHUN. 3a oauH pobounit nepion 3meHwyeay mae 3pobutn K
OAMHAPHUX NepeMilleHb No macusy. MNoTpibHO 3HalTK No3uLito 3MeHW)ys8a4a B KiHLi ogHoro poboyoro nepioay.

MpumiTKa: Hymepauia enemeHTiB MacMBy PO3MOYMHAETLCA 3 1.
BxigHi paHi

Mepwuii pagok mictutb HaTypanbHe uncino N (5 < N < 1000), HatypanbHe uucno P (1 < P < N), HaTypanbHe
uncnoK(1 < K < 3000), yineuncnoZ (0 < Z < 10), 3anucaHi yepes npobin.

Opyruii pagok mictutb N LiAKX Yncen, 3anMcaHux Yepes npobin. KoxHe uncno nexkutb B gianasoHi Big 0 o 10
(BKNHOYHO).

BuxigHi aaHi
HaTypanbHe yncno — BignoBiab Ha 3aBAaHHA.
Mpuknagn

BxigHi aaHi BuxigHi aaHi

103130 4
12345678910

10346 5
12345678910

103112 6
12345278910

3aBaaHHA E. MepectaHoBKku (20 6anis)

Hexait A - macuB HaTypanbHUX umcen poamipHocTi N (4 £ N £ 100), enemeHTU AKOro CTPOro 3pOCTaloTb, TOBTO KOXKHMUIA
HaCTynHWI (NoYMHawum 3 gpyroro) 6inblimii 3a NnonepeaHin.

Ha macuBi A BBegeHO onepaLito 3cysy, fKa nepemillye BCi (KpiMm OCTaHHbOrO) eNeMeHTM MacuBy BMNPaBO Ha OAHY
nosuuito. OCTaHHIN enemMeHT NepeMmiLLlyETbCA Ha MiCLLe NepLUOro esleMeHTa MacuBy:

R v e e S T ——

Hap macMBom A npoBeaeHO NocnigoBHO Taki gii: 1) nposBegeHo h 3cyBiB; 2) MOMIHAHO MicUAMW eNeMeHTU 3
HOMepaMM i Ta j; 3)NOMIHAHO MicuAMKW enemeHTH 3 Homepamm k Ta m. Mpu Lubomy yTBOpMBCA Macus B. Bigomo, wo
0<h< N, 0<i<j< k< m<N.3Hangitecymyi+j+k+m, akwo sBigomuii macus B.

MpuMiTKa: HymepaLia eleMeHTiB MacMBY PO3NOYMHAETLCA 3 1.
BxigHi AaHi
Mepwnit panok mictute HatypanbHe yncno N (4 < N <100) Ta uineumncnoh (0 < h < N), 3anucaHux Yyepes npobin.

Opyruii pagoK micttb N HaTypanbHUX Yncen, 3anncaHmx Yyepes npobin. KoxHe uncno < 500.

BuxigHi aaHi
HaTypanbHe yncno — Bignosiab Ha 3aBAaHHA.
Mpuknagun
BxigHi AaHi BuxigHi aaHi
72 15

1034645341422 11




3ABJJAHHSA II-TO ETAITY
BCEYKPATHCBHKOI YUHIBCBHKOI OJIIMIIAJIA 3 IHOOPMATUKHA
3akapnaTcbka 00J1acTh, 26 1ucTonaga 2021 p.
10 — 11 kaacu
BKA3IBKU:

I eran onmimmiaau 3 iHGOPMATHKU TPOBOJIUTHCS B OJWH MAIIMHHUN ab0 OE3MallMHHWIA Typ, KU TPHUBAE
4 acTpOHOMIYHI TOIMHU.

OCHOBHMMU pe3yJIbTaTaMy POOOTH yYacCHUKA MalOTh OyTH:

Ilpu nposedenni beamawunno2o mypy:

- CTHCJHI CIIOBECHHUH OMKUC aJrOPUTMY PO3B’s3aHHSI 3a]a4i Ta IpU3HAUYCHHS BUKOPHCTAHUX 3MIHHUX;

- TEKCT MPOTpaMH, IIO peayi3ye 3alpOIOHOBAHUN AJITOPUTM, SIKMH MO)Ke OyTH MpeICTaBICHHH OJOK-CXEMOIO
ab0 MOBOIO TTPOTpaMyBaHHS. 3a PIIEHHIM XXypi, pO3B’S30K 3aa4i, TOJaHH JUIIE Y BUTIIAI OJIOK-CXEMH, MOXKe OyTH
OIIIHCHUH BiZICOTKOM BiJl MAKCUMAJILHOTO Oaiy.

Ilpu nposedenni mawiunno2o mypy:.

mporpama, IO peaizye po3poOJeHHH adropuTM poO3B’SI3KY 3aJadi Ha MOBI IporpamyBaHHA. {7 BBeACHHSA
JaHWX Ta BUBEACHHS PE3yJIbTaTiB MOXXHAa BHKOPHCTOBYBATH SIK KOHCOJb (KJIaBiaTypa, MOHITOp), TaK 1 30BHIIIHI
baiinu. V eunaoxy euxopucmanms cucmemu agmoMamuiHo20 NPUUOMY i nepesipku podim 6edeHHs | GueedeHHs
30IUCHIOEMbCS i3 BUKOPUCTMAHHAM CIMAHOAPMHUX 34C00i8, be3 BUKOPUCMARHA (atinis.

HasBu ¢aiiniB Ta mporpam moBWHHI CKIAAAaTHUCh 3 ciioBa Task Ta HOMepa 3aBHaHHS, HANPUKIAM: 3a3HAYCHHS
Ha3Bu mporpamu — Program TaskA; nasBa daiiny — TaskA.pas. 3a0opoHsieThess y iMeHax Ta y camux (haitnax
BUKOPHCTOBYBATH IIPi3BUIIA, iIMEHA YYACHHKIB Ta KEPIBHHUKIB, HA3BH IIKUI Ta iHITY iH(QOpMaIito, sIK po3mmdpoBye
aBTOPCTBO poOOTH (y TOMY YHCIi IMEPEKIaIi Ha3B Ta 1HIOTO TEKCTY). BKa3iBKM 1m0/10 Ha3BM MANKU TSI 30epeKeHHS
(haiiniB Ta il po3MIILICHHS HAJJa€ OPTKOMITET.

Cain peryasipHo 30epirati npomizkHi Bepcii mporpam-po3B's3KiB.

Y4acHUKHM ONiMITiay MaroTh 3MOTY CTaBUTH 3alUTaHHS MO0 YMOB 3a/ad BIPOJOBXK 4acy iX po3B’s3aHHA.
3anuTaHHs, 0 CTABUTh YYaCHUK, IIOBUHHI niepeadavary BiAmoBias «Tak» abo «Hiy.

KopucryBatucss BJIacHOI JIiTepaTypor, APYKOBAHHUMH a00 PYKONMMCHUMH MaTepiajamMu, 3aco0amMu
komyHikamii (InTepuer, MobibHI Tesedonn i Take iHIe) 3200pOHEHO.

10-11 knac

3aBaaHHA A. LleHTp mac (10 6anis)

Aavo N (3 < N < 100) HatypanbHux umcen a; (1 < a; < 100). HasBemo LeHTPOM Mac umux Yncen 4ucno a; (j > 1),
AKLWO Pi3HMLA cym (ay + a; + -+ aj_q) Ta (@ + aj4q + -+ + ay) Byae MiHIManbHOW No moayto. 3HalAITb HoMep j
LLeHTPa Mac 3a4aHunx ymcen. AKLLO TakunxX uncen binblie o4HOrO, 3anMLLITb HAMMEHLLIWIA HOMEP.

BxigHi paHi

HatypanbHeuncnoN (3 < N < 100).

Panok 3 N HatypanbHux umcen a; (1 < a; < 100), 3anucaHux yepes npobin.

BuxigHi aaHi

HaTypanbHe yncno — BignoBsiab Ha NUTAHHA 3a4aui.

Mpuknagun

BxigHi paHi BuxigHi aaHi

7 7
11111120

7 4
1230123

10 6
2222222222

3aBgaHHA B. 3Hauywi HyAi (20 6anis)

[aHo HatypanbHe umcno N (KinbkicTb Moro undp He nepesuuye 250). Hassemo 3Hauywum Hynem umnopy 0 (Hynb)
LbOro YMcna, AKLWO 3/iBa Big, Hel po3milieHa napHa undpa, a cnpasa - HenapHa. 3HaNAITb KiNIbKICTb 3HAYYLLMUX HYANiB
yuncna N.



BxigHi gaHi

HaTtypanbHe uncno N (KinbKictb undp He nepesuLtye 250).

BuxigHi aaHi
HaTypanbHe yncno — Bignosiab Ha NUTAHHA 3a43aui.
Mpuknagun
BxigHi paHi BuxigHi aaHi
10 0
2010040 1
60320401 2

3aBaaHHA C. XTocb po3Knaas KBagpatu (20 6anis)

Xmocb postawysas Ha naowmHi N (2 < N < 1000) kBagparis, ABi HecycigHi CTOPOHM AKUX NapasenbHi OAHil 3
ocelt KoopanHaT. KoXHWUI KBagpaT 3afaHo KoopauHatamu X;, y; (—1000 < x;,y; < 1000, 2 < i < N) woro
BEPXHbOT /iBOT BepLUMHKU. CTOPOHM KBagpaTiB 3agaHi umcnamm d; (2 < d; < 1000,2 < i < N). Xmocs nposiB Ha
NAOWMHI NpAMy, 3agaHy piBHAHHAM y = kx + b, (=100 < k,b <100,k # 0). CkinbKM KBaZpaTiB nepeTHe LA
npama? — nogymas Xmocb. [aite Bignosigb Ha nutaHHA Xmoca. NoAacHeHHA. AKWo xo4ya 6 oaHa TOYKa KBagpaTa
NeXUTb Ha NPAMIIA, TO BBAXKAEMO, LLLO NPAMA NepeTMHae Keaapar.

BxigHi paHi

Mepwuii pafoK mictutb HaTypanbHe uucio N (2 < N < 1000), uiniuncna k,b (=100 < k,b < 100).

Opyruit pagok mictute N winux umcen x (—1000 < x < 1000), 3anucaHux yepes npobin (abcumnck NiBMx BEPXHix
BEPLUMH KBaaparTis).

TpeTiii pagok mictutb N winmx umceny (—1000 < y < 1000), 3anucaHux Yepes npobin (opanHaTK NiBUX BEPXHIX
BEPLUMH KBaaparTis).

Yeteeptuin pagok mictutb N uinmx uncen d (2 < d < 1000), 3anucaHux yepe3 npobin (AOBMKMHM CTOpPIH
KBagparTis).

BuxigHi paHi

Line uncno — Bignosiab Ha NUTaHHA 3a4aui.

Mpuknagun

BxigHi paHi BuxigHi aaHi

2-107 2
-6 -6

-8-10
1113

2-8-6 0
33

-3-3
1011

3aBaaHHA D. CopTyBaHHA NO YHiKanbHOMY enemeHTy (20 6anis)

3apgaHo N (2 < N < 1000) chnis, aKi cknagatoTbca 3 ManeHbKUX NiTep naTUHcbKoro andasity (a, b, ..., z) Taundp 0, 1,
2, ..., 9. [loBXXKMHa KOXKHOro cnosa He nepesuutye 500 cumeonis. HazBeMo CMMBOA YHIKAAbHUM, AKLWO BiH € NiTEPOIO |
3yCTPIYaETLCA Y C/I0BI /MLIE OAMH pPa3. 3HANAITb CNOBO, Y AKOMY YHiIKaNbHUN CUMBOAN € HAMMeHLKUM 3a andasiTom (a
< b < c<..<2). AKwo TaKkoro cnoBa He icHye, BuBeAiTb None, AKLLO TakMX cniB binblie oAHOro - BUBEAiTb CUMBO
3HaK NUTaHHA - ?

BxigHi AaHi

MepLiunii pAAoK MicTUTb HaTypanbHe uncno N (2 < N < 1000).

HacTtynHi N pagKiB micTaTb KOXHMIA No ogHOMY cioBy. [lOBXKMHa KOXKHOIO c/I0Ba He nepesuwye 500 cumsonis.
BuxigHi aaHi

HaTypanbHe 4Mcno — Homep C0Ba 3 HAUMEHLIMM YHiKanbHUM enemeHToM, abo None, AKLL0 TaKoro CNoBa He iCHYE,
abo ?, AKLLO TaKMX CNiB AekKinbka. Hymepauia cnis po3noymHaeTbea 3 1.



Mpuknagun

BxigHi gaHi BuxigHi aaHi

2 None
123412341234
ffffaffffaff

3 2
ffggfffaafffkggfff
fefffLafff2fff
frfffLv2fffff

3 ?
fffffaffffffab
bffffaffffaff
11111tttmttt

3aBaaHHA E. fliaroHanb (30 6anis)

3apaHo macus A HaTypanbHUX Yncen poamipHoctiNx N (4 < N < 20), enemeHTH AKoro € umcnamum sig 1 no N?,
3anmcaHMmm nocnigosHo. Mpuknaa. Akwo N=4, Toai macus A mae sug,

112 |3 |4
516 |78
9 |10 |11 12
13114 | 15| 16

Ha macuBi A BBeeHO onepaLito 3cyBy, AKa nepemilly€e BCi (KpiMm OCTaHHbOTO) e/IEMEHTU KOMKHOTMO pAAoYKa
MacuMBy BMpaBoO Ha OAHY no3uuito. OCTaHHIN enemMeHT KOXXHOMo pAgoYKa MepemillyeTbCcA Ha Micue neplioro
e/leMeHTa HACTYNHOro psaao4Yka. OCTaHHIA enemMeHT OCTaHHbOro PALOYKA MEPEMILLYETLCA Ha Micle nepLioro
eflemeHTa .

\
|

— 0—

\

Hag macnBom A nposeaeHO NocnigoBHO Taki gii: 1) npoBegeHo h 3cyBiB; 2) NOMIHAHO MicLAMM PALKK i Ta j, NOTIM
NOMIHSIHO MicUAMM CTOBMLI i, j; 3)NOMiHAHO MicuaMM pAgKM K Ta m, NOTIM NomiHAHO Micusmu ctosnui k,m. Mpu
oMy yTBOpMBCA Macus B. Bisomo, wo 0 < h < N3, 0<i < j < k < m < N . 3Haiigitb cymy i +j + k + m,
AKL,O BiAOMa roN0BHa giaroHanb macuea B.

BxigHi AaHi

Mepwuit pAAOK MicTUTb ogHe HaTypanbHe yncno N (N < 20).

[pyrvii pagok mictutb ogHe wineuncnoh (0 < h < N3).

HactynHui pagok mictutb N HaTypasbHUX YMcen, 3anncaHmx Yepes npobin.
BuxigHi gaHi

HaTtypanbHe uncno — Bignosiab Ha 3aBAAHHS.

Mpuknagun

BxigHi paHi BuxigHi paHi

6 17
3
341912 5 3326

7 19
4
4872315473931




