OT00pouHbIii (3204HbII) OHIalH-ITan OauMNuaabl KOJILHUKOB «lllar B Oynymee» no npoguiro
«HkeHepHOE 1€J10» cnenuaan3annu « TexHuka u TeXHoJ0rnu (MporpaMMIpoOBaHHE)»
(o0meoOpa3oBaTebHbIN NpeaAMeT HHPOpMaTHKA), oceHb 2020 roj

11 kiaace

Bapuanr 2
3anaya 1 (8 6amioB)

VYcnoBue

Just N (ot 1 1o 100) 3amannbix HaTypanbHbIX yuceln (kaxaoe He npesbimaet 1 000 000 000) onpenenuts,
KaKoe W3 HUX TpeOyeTcss M3MEHUTh Ha HAMMEHBIICE 3HaYeHHE, yTOObI OHO JEIHIOCh 0e3 OocTaTKa Ha
3amanHbld genutens (He npessimaet 1 000 000).

Bxopanbie nanHble: B IEpBOM CTPOKE - AenuTelib. Bo BTopoii crpoke - uncio N, 3arem N CTpOK ¢ 3a1aHHbIMU
YUCIIaMH, 3aIIUCAHHBIMU 10 OJJTHOMY B CTPOKE.

Brixoanbie nanHbie: yepe3 Mpoden BHIBECTH HOMEP MCKOMOIO YMCia U 3HaYeHHE, Ha KOTopoe Tpedyercs
€ro u3MeHUTh. Yncaa HyMepoBaTh ¢ €IUHUIIBL. ECu CyIecTByeT HeCKOJIBKO YHCEell, KOTOphIE TpeOyeTcst
M3MEHUTH HA OJTHO U TO K€ 3HaUEHHUE - BBIBECTH TOCTIEIHEE U3 HUX.

IIpumep

Bsog BriBox
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IIpoBepounbIe TeCTHI

Bxonuble nanubie | OxxugaeMblil pe3yabTar
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IIpumep pemeHus

d = int (input())
n = int (input())
i =1
minvVal = -1
minI = 0
for in range(n):
a = int (input())
a =min(a $ d, (d - a %$ d) % d)
if minval == -1 or a <= minVal:
minval = a
minl = 1
i +=1

print (minI, minVal)



3anava 2 (12 6amioB)

VYcnoBue

Jlyis ABYX 3aaHHBIX OOJBIIUX HATYPATbHBIX YUCEI (KOJUYECTBO IMUQP B KaXJIOM YHCIEC HE TPEBHIIIACT
200) onpenenuTh, NETUTCS JIK KX CyMMa Ha 15, ¥ OCTaTOK OT JeJICHUS.

Bxonnsie nannbie: 2 yncia, 3allMCaHHbBIX 110 OJTHOMY B CTPOKE.

BBIXOI[HBIG JaHHBIC. YHUCIIO 0, CCJIM CyMMa ACIUTCA Ha 15 6e3 oCTaTKa, U OCTaTOK B MHOM CJIy4dac.

IIpumep
BBog BriBon
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IIpumep pemeHust
#include <iostream>
#include <iomanip>
#include <vector>
#include <map>
#include <set>
#include <stack>
#include <cmath>
#include <algorithm>
#include <string>
#include <gqueue>

using namespace std;

int main ()
{
string str;
int a = 0;
char arr[2], d = 0;
bool b = false;
for (int i = 0; 1 < 2; i++) {
cin >> str;
for (int j = 0; j < str.size(); j++) {
arr[i] = str[j] - '0';
a += arr[i];

}

d=a % 3;

a =a - d;

while ((arr[0] + arr[l] - d) % 5 !'= 0)
d += 3;

cout << + d;

//system ("pause") ;
return 0;

3agauya 3 (16 G6anoB)

VYcnoBue

[TpssMOyTONBHBIN THCT OyMaru CIOXHIM BUETBEPO: CHAyaja MOIMOJaM 10 TOPU30HTANHU CJIeBa HAIpPaBo,
3aTeM - 10 BepTUKaJI cBepXy BHU3. [locie 3Toro B HEM mpoienail HECKOIbKO OTBEPCTHIA.

Tpe6yeTc;1 BOCCTAHOBUTH BU JIMCTA MTOCJIC TOI'0, KaK €ro pasBCpHyJIn 06paTHO.

BxonHble 1aHHbBIE: B MIEPBOIl CTpOKe - 2 HaTypalbHbIX unciaa N U M (kaxnaoe B Auamnasone ot 2 g0 20),
3alMCaHHbIX uepe3 mpobden. N - KOJTUYEeCTBO CTPOK B OMHUCAHUM CIIOKEHHOTO JINCTa, M - KOJMYECTBO
CTOJIOIIOB B ONHMCAHUU CJIOXKEHHOro jucra. Jlamee - N cTpok mo M CHUMBOJIOB, ONUCBIBAIOIIMX BHJ
ClI0’keHHOT0 JIucTa. CUMBOJIOM + 0003HaUaeTCs y4acTOK JIUCTa 6€3 OTBEPCTHUS, TPOOETIOM - C OTBEPCTHEM.

Brixonnsie gannasie: 2*N cTpok mo 2*M cTos0110B, COOTBETCTBYIOIIHNX Pa3BEPHYTOMY JIUCTY.
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ITIpoBepouHbIe TECTHI

BxoaHble JaHHbIE
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IIpumep pemeHus
#include <iostream>
#include <vector>
#include <string>

using namespace std;

int main ()
{
int a, s, d, £, k, temp;
cin >> a >> s;
string ch;
vector<vector<char>> c(a, vector<char>(s));
getline (cin, ch);
for (int 1 = 0; 1 < a; i++)
{

getline (cin, ch);

for (int J = 0; j < s; j++)
{
cl[i] [J] = ch[3];
}
}
for (int i = a - 1; 1 >= 0; i--)

for (int j = s - 1; j >= 0; Jj--)
{ cout << c[i]I[3];
for (int J = 0; j < s; Jj++)
cout << c[il[j];
iout << endl;

for (int i = 0; 1 < a; i++)

for (int j = s - 1; j >= 0; j--)



cout << c[i]I[3];
for (int j = 0; J < s; j++)

cout << c[i][3];
}

cout << endl;

}

return O;

3anaua 4 (20 6amioB)

YcnoBue

Hauunaromuii nporpammuct [lets pemmn Hamucath CBOIO NEpBYH KoMmbioTepHyto 3D-urpy. Ilo ero
3aJlyMKe, JIaHAa(T UTpoOBOrO MHUpAa XPAHHUTCS CIHEAYIOUUM 00pa3oM: Ka)Abli BBICOTHBIM 3JEMEHT
MpeACTaBISIET COO0M BEPTHKAIBHBIN OTPE30K C U3BECTHBIMU KOOPAMHATAMU B ABYMEPHOM MPOCTPAHCTBE
1 BbIcOTOM. Hauana Bcex OTpe3KoB UMEIOT HyNeBYyIO Z-koopauHaty. Kpome Toro, Bce otpesku "pactyt"
BBEpX, TO €CTh abcuucca U OpJuHaTa KOHIIOB KaXKJIOr0 OTpPEe3Ka COBIAJAIOT, a Z-KOOpAMHATa BEPXHETO
KOHIIa paBHA BBICOTE.

Bam TpeOyercst onpenenuTs 1o 3aJaHHOMY JIaHAIIA(TY U TOJIOKESHUIO HAOIIOIATENsT CaMblii BEICOKHMA
00BEKT, KOTOPBI BUJCH HAOIIOAATENIO (HE 3aCTIOHSAETCS MOTHOCTHIO APYTUMH O0BEKTaMH).

BxoaHble 1aHHBIC: B MEPBOM CTPOKE - BEIICCTBEHHBIE KOOPAWHATHI "TouedyHOro" Habmromarens X, y, Z,
3amucaHHble yepe3 nmpoben. Bo Bropo# cTtpoke - HatypansHoe unciio K ot 1 go 100, cooTBercTBytOMICE
KoJanuecTBy o0bekToB nanmmadra. Jlamee - K cTpok, comepkammx Mo 3 BEUIECTBEHHBIX YHCIA,
3aIllMCaHHBIX yepes mpobern. B kaxmoi cTpoke yrcia uAyT B CIEAYIOMIEM IMOPSIKe: X-KOOpANHATa 00bEKTa
nanamadTa, 3aTeM COOTBETCTBYIOIIAs Y-KOOPAMHATA, 3aTEM BBICOTA.

Brixonnsie qanusie: Homep caMoro BEICOKOTO 00bEKTa, BUAMMOTO HAOIIOAATEINIO (CUUTATh, YTO OOBEKTHI
HYMEPYIOTCS 110 TOPSAKY C SAMHHIIBI).

IIpumep

Bsog BriBon

100 1
2

012
211

05051 2
3

224
113
012

[Ipumeuanue: HaOIIOATENH UMEET 0030p BO BCE CTOPOHBI U3 YKa3aHHOM TOUKHM Ha HEOTpaHUUEHHOE
paccTosiHue, €ro BUAUMOCTh OTpaHUYeHa TOJIbKO OTPE3KaMHU, 3aCIIOHSIOIIMMHU JIPYTHE.



IIpoBepouHbIe TECTHI

Bxonubie nannbie | OKumaemMblil pe3yibTaT
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IIpumep pemenus
#include <iostream>
#include <cmath>
#include <vector>
#include <algorithm>
#include <string>
using namespace std;

int main ()
{
double x, y, 2z, X cur, y cur, z cur;
cin >> x >> y >> z;
int n, pos;
cin >> n;

double tgz = -10000000;
double tgx, tgy;
for (int 1 = 0; 1 < n; i++)

{

cin >> x cur >> y cur >> z cur;



if (sgrt((x - x cur)*(x - x cur) + (y - y cur)*(y - y_cur))/(z—z_cur)

> tgz)
{
tgz = sqgrt((x - x cur)*(x - x cur) + (y - y cur)*(y - y cur))/(z-
zZ_cur);
pos = i+1;
tgy = y cur;
tgx = x _cur;
}
else if ((sgrt((x - x cur)*(x - x cur) + (y - y cur)*(y - y cur))/(z-
z cur) == tgz) and ((((tgx -x > 0) and (x cur -x> 0)) or ((tgx -x< 0) and
(x_cur -x< 0))) and (((tgy -y> 0) and (y cur -y> 0)) or ((tgy -y< 0) and
(y_cur -y< 0))) and (((x-tgx) / (y-tgy == 0 ? 0 : y-tgy ) == (x-x_cur) / (y-
y cur == 0 ? 0 : y-y cur ))) and((sgrt((x - x cur)*(x - x cur) + (y -

y cur)*(y - y cur)) < sqgrt((x - tgx)*(x - tgx) + (y - tgy)*(y - tgy))))))
{

tgz = sqrt((x - x cur)*(x - x cur) + (y - y cur)*(y - y cur))/(z-
Z_cur);

tgx = x cur;

tgy = y cur;

pos = i+1;

}
cout << pos;
return 0;

3agaua 5 (20 6anoB)

Ycnosue

Hpe(i)I/IKCHBIMI/I KOoJaMH Ha3bIBAKOTCA TaKHE KOJbI, B KOTOpI)IX HHN OJHA 60J'I€C KOpOTKaSI KOM6I/IHaHI/I${ HEC
ABIIAETCS HauyajioM Oojee IMHHOM KoMOuHamuu. B dYacTHOCTH, ABOWYHBIE NPE(UKCHBIE KOJBI
HCIOJIb3YIOTCSl B JITOPUTMAX CKATHUsI UH(POpPMAaILIUH.

Tpebyercst cocTaBUTH MpOrpamMmy, KOTOpast Mo 3a/IaHHOM KOJOBOW TaOJHIle ONPEAETUT, SIBISETCS U OH
peUKCHBIM, U €CITU SIBJISIETCS - BBIBEJET JIEKOJMPOBAHHOE COOOIICHUE.

BxonHbIe JaHHBIE: B IEPBOI CTPOKE - HaTypasibHOe yrciio N (He mpeBbimatoiiee 60), OmuchIBaIoIIee YUCII0
cymecTByromux kKoaoB. Jlamee uaér N ctpok B ¢hopmare "cumBon" (6e3 KaBbIUEK), 3aTeM MpoOer, 3aTeM
3amuch Koja, cocrosias u3 uudp 0 u 1. Jlanee uaér crpoka ¢ 3ak0JUpPOBaHHBIM coobOmeHueM. CHMBOIaMH
MOTYT SABJATHCA CTPOYHEBIC U 3arjIaBHBIC JIATUHCKUEC 6y1(BBI, a TaK¥XKeE I_[I/I(l)pI)I.

BbIxosHbIe 1aHHBIE: €CIIM KOJI SIBJIsieTCS MPe(UKCHBIM, TO B IEPBOH CTpoke - ciioBo YES, a Bo BTOpPOI#t -
JeKOIMpOBaHHOE coobiieHue. Ecnu koa He aBisieTcss Npe@UKCHBIM, TO B OJJHOM CTPOKE ClIeIyeT BBIBECTH
NO u uyepe3 mpoben HOMEp MEPBOro KOAA, HAPYIIAIOMIETO YCIOBHE MNPEPUKCHOCTH (SBISAIOIIETOCS
npegukcom pyroro koaa). Koasl HymepyroTcs ¢ e AMHHIIBL.
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ITIpoBepouHbIe TECTHI

Bxonnble manHble

OskusiaeMblii pe3yabTaT
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10

a 0000
b 0001
¢ 0010
d 0011
e 0100
f0101
g 010
h 0111
j 1000
k 100

NO 7

IIpumep pemenust
#include<bits/stdc++.h>

#define pb push back

#define X firs

#define Y second

t

#define endl '\n'

#define int long long

using namespace std;

const int P =

7y

MOD

int p pow[1000010];

signed main ()

{

1e9 + 7;

ios base::sync with stdio(0);
cout.tie (0);

cin.tie (0)

p_pow([0] =

for (int i
p_pow|

}

int n;

cin >> n;

14

i

1;

_|_

0

1]

vector<vector<int>> hs(n);
map<int, char> mp;
for(int j = 0;
char ch;
string s;
cin >> ch >> s;

1 < le6 + 5; ++1) {
= (p_pow[i] * P) % MOD;
j < n; ++3) A
0, 1 < s.size(); ++1i) {
(s[1] - '0" + 1) * p pow[i] % MOD)
(h);
< n; ++1) {
0; 7 < n; ++3) {
3 && hs[j]l.size() >= hs[i].size()

int h = 0;
for(int i =
h = (h +
hs[j].pb
}
mp [h] = ch;
}
string s;
cin >> s3;
for(int i = 0; 1
for(int j =
if (i !'=
()

- 1] == hs[i] .back

)

{

% MOD;

°

&& hs[j][hs[i]

.size ()



cout << "NO " << 1 + 1;
return O;

}
cout << "YES\n";
int po = 0;

int h = 0;
for(int 1 = 0; 1 < s.size(); ++1i) {
h=(h+ (s[i] - '0" + 1) * p pow[po] % MOD) % MOD;
pot++;
if (mp.find(h) != mp.end()) {
cout << mplh];
po = 0;
h = 0;
}
}
}
3anaua 6 (24 6amna)

Ycnosue

KommnbrorepHsie mporpaMmbl Ha OCHOBE "HCKYCCTBEHHOT'O MHTEIUIEKTA" JIJIT UTp B IIaXMaThl U MIAIIKA
MOKA3bIBAIOT YIYyYIlIEHHWE Pe3ylbTaToOB Kaxablil rof. [ns aToro um tpedyercs OBICTPO M KauyeCTBEHHO
pacro3HaBaTh pPa3IMUHbIC CUTYAllMH, BOSHUKAIOIINE Ha UTPOBOM JJOCKE.

Bam tpebyercs HanucaTth Iporpammy, KOTopas Jiisl 3aJaHHBIX TO3HUIIMH MIAIIeYHOW MapTHH U 1[BETa, Yei
XOJl - OYEpPEHOM, OINpPEACNIUT, KaKkas W3 IIalleK MOXKeT MOOUTH (B35Th) HAMOOJBIIEE YWCIIO IIAIICK
MIPOTUBHUKA.

[IpaBuiia B3aTuUs (yIapHOTO X0/a) CleAyIoUue. Y 1apHblii X0/ - IepeMelIeHHE IallKy Ha /1Ba M0JIs BIIepes
WIM Ha3aJl 10 JUaroHaiu, yepes Iamky npotuBHuka. [amka npu cBoem xoje o0s3aHa MOOUTH (B3ATh)
HIalIKy MPOTUBHHUKA, €CIM Ta HAXOJAUTCS Ha coceHeM (II0 JUaroHally) MoJje U €ci cleayrollee 3a Hel
nojie cBoOOHO. bepyias mamika cTaHOBUTCS Ha 3TO CBOOOJIHOE MOJIe, IEpEeCKaKUBasi 4Yepe3 BPakeCKyro
HIAIIKYy, KOTOpasi CHUMAaEeTCs ¢ JOCKU. B3sTe MOKeT coBepIIaThCsl HE TOJIBKO BIEPE, HO M Ha3a/.

Ecnu nmocne B3saTHA OHHOP’I IIAITKK OKa3bIBACTCS BO3MOXKHBIM ITOOUTH CIIC OJHY HIAlIKy IMPOTHBHHKA,
B34ATHUC MPOOOIKACTCA, TO €CTh B OJJUH IIPUEM (33 OJJWH XOI[) mamniKa J0JIXKHa MOOHTEL CTOJLKO IIAIIECK
COIICpHHKA, CKOJIBKO UX CTOUT Ha €€ IMYyTH.

[Ipu BO3MOKHOCTH B3STHS B Pa3HBIX HAIPABJICHHUIX BEIOOD, BHE 3aBUCHMOCTH OT KOJIMUECTBA MJIM Ka4eCTBA
CHUMAaeMBbIX IIAIIEK, MPEIOCTABISIETCS OepyIIeMy UTPOKY.

3anperniaercs IpHU B3SATHHM MEpeCKakuBaTh Oojiee OJHOrO pa3a OboIed IIalIKoil uepe3 OJHY U Ty Ke
IIAIIKY COMEPHUKA (a BOT Ha CBOOOJHOE MOJI€ HACTYNATh HECKOJIBKO pa3 pa3periaercs).

B paMKax )I&HHOfI 3aJa4yu CUHMTaThb, 4YTO OaMOK (mameK, IMOJIYYMBIIUX B XOAC HUI'PBl BO3MOXHOCTH
NnepeMeIIaThbCAa Ha IMPONU3BOJIBHOC KOJIMYCCTBO noneﬁ) Ha JOCKE HET.

Bxomnsie nannbie: B mepBoit cTpoke 3anucano 4yucio N (o1 1 mo 10) - uyuciao mo3unuid, KOTOphie HY>KHO
npoBepuTth. Janee uaét N onucanuii mo3unuii B cieayromeM Gopmare: Kakaas MO3HUIH - OJHA CTPOKa C
OykBoit B unmu W, o6o3Havaromeit mBeT, KOTOPBIA XOIUT CICAYIOIINM, U jJajiee 8 CTPOK M0 8§ CUMBOJIOB,
KOTOpBIMH MOTYT ObITh OykBel B, W u Touka. W cooTBercTByeT Oenoif miamke, B - u€pHoli, Touka -
CBOOOIHOI KJIETKE.



Breixognsie ganapie: N CTPOK C yKa3aHHEM KJIETKH, B KOTOPOW HAXOTUTCS INAIIKa, CIOCOOHAs B3ATh
HauOOoJbIIee YHUCIO HIAalleK MPOTUBHUKA B COOTBETCTBYIOLIEH mo3unuu. KieTky HeoOXoauMo yKaszaTh
IBYMSI CHUMBOJAMH: OYKBOW, COOTBETCTBYIOIIEH BEPTUKAIM IOJIA, U IHQPOH, COOTBETCTBYIOILIEH
ropu3oHTanu mnois. Bo Bcex mMmo3unMAX BepTUKAIUM O003HAYAIOTCS CJlieBa HANpaBO 3arjiaBHBIMU
TaTHHCKUMU OykBamu OoT A 10 H, a ropusoHTanm HyMepyrTcsi CHU3y BBepX mudpamu ot 1 1o 8.

Ipumep

Bxon

Brixon

D4

IIpoBepouHbIe TeCTHI

Bxoanbie nanusie | Oxxugaemblii pe3yabTaT

1 D4

1 B7
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IIpumep pemeHus
N = int (input())

def find ways (matrix, position, side, used):

ways = []
if side == '"W':
contr side = 'B'
else:
contr side = 'W'

i,J = position[0], position[1]



if ((1 > 0) and (J > 0)) and (matrix[i-1][j-1] == contr side) and ([i-1,
j-1] not in used):
if (1 > 1) and (3 > 1) and (matrix[i - 2][] - 2]
ways.append ({'free':[i-2, j-2], 'contr':[i-1,3-111})
elif ((i > 0) and (j < 7)) and (matrix[i—l][j+1] == ntr_side) and (([i-
1, j+1] not in used)):
if ((1 > 1) and (j < 6)) and (matrix[i - 2][] + 2] == '."):
ways.append ({'free':[i-2, j+2], 'contr':[i-1,3+1]})
elif ((J > 0) and (i < 7)) and (matrix[i+1][j-1] == contr side) and
([i+1, J-1] not in used):
if ((3 > 1) and (i1 < 6)) and (matrix[i + 2][] - 2] == '."):
ways.append ({'free':[i+2, j-2], 'contr':[i+1l,3-111})
elif ((1 < 7) and (j < 7)) and (matrix[i+1][j+1] == contr side) and
([i+1, J+1] not in used):
if ((1 < 6) and (j < 6)) and (matrix[i + 2][] + 2] == "'."):
ways.append ({'free':[i+2, j+2], 'contr':[i+1l,3+11})
return ways

— l.l):

def find points(side, matrix):

if side == 'W':
contr side = 'B'
else:
contr side = 'W'
positions = []

for i in range(len(matrix)):
for j in range(len(matrix[i])):
if matrix[i][]j] == side:
if ((i > 0) and (3 > 0)) and (matrix[i-1]1[j-1] ==
contr side):
positions.append([i,]])
elif ((i > 0) and (j < 7)) and (matrix[i-1][j+1] ==
contr side):
positions.append([i,]])
elif ((J > 0) and (i < 7)) and (matrix[i+1][j-1] ==
contr side):
positions.append([i,]])
elif ((i < 7) and (j < 7)) and (matrix[i+1][j+1] ==
contr side):
positions.append([i,]])
return positions

def DFS(matirx, position, side, k, used):

ways = find ways (matirx, position, side, used)
if len(ways) == 0:
return k
dif k = []
for i in range(len(ways)):
contr = ways[i] ['contr']
used.append (contr)
k += 1
dif k.append(DFS (matirx, ways[i]['free'], side, k, used))

return max (dif k)

for g in range(N) :
side = input ()
matrix = []
for i in range(8):
matrix.append (input ())



positions = find points(side, matrix)

dif k = []

for i in range(len(positions)) :

dif k.append({'pos':positions[i], 'k':DFS(matrix, positions[i], side,

o, IhHhH

result = max(dif k, key = lambda x: x['k']) ['pos']

result[0] += 1

result[l] += 1

print (chr (64 + result[1l]), 8 - result[0] + 1, sep = '")



