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Çàäàíèÿ çàêëþ÷èòåëüíîãî òóðà îëèìïèàäû ñ ðå-

øåíèÿìè

Çàäà÷à 1. Âðàùàéòå áàðàáàí

Äâà äðóãà èãðàþò â èãðó: âðàùàþò áàðàáàí, ïîêà íå âûïàäåò
ñåêòîð "Äåíüãè". Åñëè âûïàäàåò ñåêòîð "Ïðèç åãî íèêòî íå õî-
÷åò çàáèðàòü è èãðà ïðîäîëæàåòñÿ: áàðàáàí âðàùàåò ñëåäóþùèé
èãðîê.

Ñåêòîðà áàðàáàíà çàäàíû âõîäíîé ñòðîêîé, íàïðèìåð "ÄÏÄÏÄÄÄ"

Åñëè íà áàðàáàíå âñå ñåêòîðà çàíÿòû áóêâîé "Ï âåðîÿòíîñòü âû-
èãðûøà ðàâíà 0Åñëè âñå ñåêòîðà çàíÿòû áóêâîé "Ä òî ïåðâûé
èãðîê âûèãðûâàåò ñ âåðîÿòíîñòüþ 100

Âõîäíûå äàííûå:

Ñòðîêà äëèíîé >=3 ñèìâîëîâ, ñîñòîÿùàÿ èç áóêâ "Ï"è "Ä"

Âûõîäíûå äàííûå:
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Âåðîÿòíîñòü âûèãðûøà ïåðâîãî èãðîêà â ïðîöåíòàõ, òîëüêî ÷èñ-
ëî, áåç ñèìâîëà

Âðåìÿ ðàáîòû ïðîãðàììû: 1 ñåê

Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
ÄÄÄÄÄ 100
ÄÏÏ 60
ÄÏÄ 75
ÏÏÏÏ 0

Ðåøåíèå çàäà÷è íà ÿçûêå Python:

Åñëè n - êîëè÷åñòâî ñåêòîðîâ, à m - êîëè÷åñòâî ñåêòîðîâ ñ ïðè-
çîì, èñêîìàÿ âåðîÿòíîñòü âû÷èñëÿåòñÿ, êàê ñóììà áåñêîíå÷íîé
ãåîìåòðè÷åñêîé ïðîãðåññèè ñ ïåðâûì ÷ëåíîì, ðàâíûì (n−m)/n
è çíàìåíàòåëåì, ðàâíûì m2/n2

de f main ( ) :
s = i npu t ( )
n = l e n ( s )
m = l e n ( s . r e p l a c e ( 'Ä ' , ' ' ) )
i f m == n :

r e s = 0
e l s e :

r e s = round ( n/( n+m) *100)
p r i n t ( r e s )

main ( )

Çàäà÷à 2. Íîâûé øèôð Îäèíîêîé ãîðû

Ïîñëå òîãî, êàê ïåùåðà Ñìàóãà áûëà âçëîìàíà õîááèòàìè, îí ðå-
øèë ïåðåñìîòðåòü ñâîè âçãëÿäû íà áåçîïàñíîñòü. Â íîâîé ñèñòåìå
áåçîïàñíîñòè øèôð ñîñòîèò èç 4 öèôð, ìåíÿåòñÿ êàæäóþ ñåêóíäó,
è âû÷èñëÿåòñÿ ñëåäóþùèì îáðàçîì:

1-ÿ öèôðà - ïîñëåäíÿÿ öèôðà ÷èñëà Ôèáîíà÷÷è �b(date), ãäå
date=ãîä*10000+ìåñÿö*100+äåíü
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2-ÿ öèôðà - ïîñëåäíÿÿ öèôðà ÷èñëà Ôèáîíà÷÷è �b(hours), ãäå
hours - ÷àñû
3-ÿ öèôðà - ïîñëåäíÿÿ öèôðà ÷èñëà Ôèáîíà÷÷è �b(minutes), ãäå
minutes- ìèíóòû
4-ÿ öèôðà - ïîñëåäíÿÿ öèôðà ÷èñëà Ôèáîíà÷÷è �b(seconds), ãäå
seconds- ñåêóíäû
×èñëà Ôèáîíà÷÷è � ýëåìåíòû ÷èñëîâîé ïîñëåäîâàòåëüíîñòè 0, 1,
1, 2, 3, 5, 8, 13, 21, 34, 55, 89 ... ,
â êîòîðîé F(0) = 0, F(1) = 1, à êàæäîå ïîñëåäóþùåå ÷èñëî ðàâíî
ñóììå äâóõ ïðåäûäóùèõ ÷èñåë
Âõîäíûå äàííûå:

Òåêóùèå äàòà è âðåìÿ â ôîðìàòå ää.ìì.ãããã ÷÷:ìì:ññ
Âûõîäíûå äàííûå:

êîä äîñòóïà
Âðåìÿ ðàáîòû ïðîãðàììû: 1 ñåê
Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
02.01.1921 09:01:01 1411
04.04.2021 10:00:00 3500
09.03.2004 15:30:00 4000
15.01.2021 10:00:00 500
14.06.1999 11:12:13 2943

Ðåøåíèå çàäà÷è íà ÿçûêå Python:
Îñíîâíàÿ èäåÿ áûñòðîãî âû÷èñëåíèÿ øèôðà - íàéòè ïåðèîä, ñ
êîòîðûì ïîâòîðÿþòñÿ ïîñëåäíèå öèôðû ÷èñåë Ôèáîíà÷÷è.
Ïîñëå òîãî, êàê ýòîò ïåðèîä ïîëó÷åí, ìû ìîæåì áûñòðî âû÷èñ-
ëèòü ïîñëåäíþþ öèôðó ÷èñëà Ôèáîíà÷÷è, íå âû÷èñëÿÿ åãî íåïî-
ñðåäñòâåííî.

de f l a s t_ f i b_d i g i t ( n ) :
re tu rn [ 0 , 1 , 1 , 2 , 3 , 5 , 8 , 3 , 1 , 4 , 5 , 9 , 4 , 3 , 7 , 0 , 7 , 7 , 4 , 1 , 5 ,
6 , 1 , 7 , 8 , 5 , 3 , 8 , 1 , 9 , 0 , 9 , 9 , 8 , 7 , 5 , 2 , 7 , 9 , 6 ,
5 , 1 , 6 , 7 , 3 , 0 , 3 , 3 , 6 , 9 , 5 , 4 , 9 , 3 , 2 , 5 , 7 , 2 , 9 , 1 ] [ n%60]
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de f main ( ) :
( the_date , the_time ) = i npu t ( ) . s p l i t ( )
(d ,m, y ) = map( i n t , the_date . s p l i t ( ' . ' ) )
the_date_num = 10000* y+100*m+d
(h , min , s e c ) = map( i n t , the_time . s p l i t ( ' : ' ) )

p r i n t ( i n t ( s t r ( l a s t_ f i b_d i g i t ( the_date_num ) )+s t r ( l a s t_ f i b_d i g i t (
h ) )+s t r ( l a s t_ f i b_d i g i t (min ) )+s t r ( l a s t_ f i b_d i g i t ( s e c ) ) ) )

main ( )

Çàäà÷à 3. Íåáîñêðåáû

Íåáîñêðåáû(Áàøíè) - ÿïîíñêàÿ ãîëîâîëîìêà, âïåðâûå ïðåäñòàâ-
ëåííàÿ íà World Puzzle Championship â 1992 ãîäó.
Íà ïîëå 4*4 íóæíî ðàñïîëîæèòü 4 íåáîñêðåáà, òàê, ÷òîáû âûïîë-
íÿëèñü ñëåäóþùèå óñëîâèÿ:

� Âûñîòà êàæäîãî íåáîñêðåáà - öåëîå ÷èñëî îò 1 äî 4

� Â êàæäîé ñòðîêå è êàæäîì ñòîëáöå íå ìîæåò áûòü äâóõ
çäàíèé îäíîé âûñîòû

� Â íåêîòîðûõ ñòðîêàõ è íåêîòîðûõ ñòîëáöàõ çàäàíî êîëè÷å-
ñòâî çäàíèé, êîòîðûå ìîæíî óâèäåòü. ×èñëà ðàñïîëîæåíû
ïî ïåðèìåòðó êâàäðàòà.

� Âûñîêîå çäàíèå çàêðûâàåò áîëåå íèçêèå, è èõ óâèäåòü íåëü-
çÿ

� Ãîëîâîëîìêà èìååò òîëüêî îäíî ðåøåíèå

Ïðèìåð

Ðàññìîòðèì ñòðîêó íèæå. Çàäàíî, ÷òî ñëåâà âèäíû 4 íåáîñêðåáà,
à ñïðàâà 1
4 1
Åñòü òîëüêî îäèí ñïîñîá ðàñïîëîæèòü íåáîñêðåáû òàê, ÷òîáû ýòî
óñëîâèå âûïîëíÿëîñü
4 1 2 3 4 1
Ïðèìåð ãîëîâîëîìêè 4*4
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Âõîäíûå äàííûå:

Ñòðîêà èç 16 ÷èñåë, îáîçíà÷àþùèõ êîëè÷åñòâî âèäèìûõ çäàíèé
×èñëà ðàñïîëîæåíû ïî ÷àñîâîé ñòðåëêå. Åñëè ñòîèò 0, çíà÷èò
êîëè÷åñòâî âèäèìûõ çäàíèé äëÿ ýòîé ñòðîêè/ñòîëáöà íå çàäàíî

0 1 2 3
14 5
13 6
12 7

11 10 9 8
Âûõîäíûå äàííûå:

Ðåøåíèå ãîëîâîëîìêè - 4 ñòðîêè ïî 4 ÷èñëà
Îãðàíè÷åíèå âðåìåíè ðàáîòû ïðîãðàììû:

1 ñ
Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðî-
ãðàììû

2 2 1 3 2 2 3 1 1 2 2 3 3 2 1 3 1 3 4 2
4 2 1 3
3 4 2 1
2 1 3 4
0 0 1 2 0 2 0 0 0 3 0 0 0 1 0 0 2 1 4 3
3 4 1 2
4 2 3 1
1 3 2 4
1 2 4 2 2 1 3 2 3 1 2 3 3 2 2 1 4 2 1 3
3 1 2 4
1 4 3 2
2 3 4 1

Ðåøåíèå çàäà÷è íà ÿçûêå Python:

from i t e r t o o l s impor t pe rmuta t i ons , cha i n

de f s o l v e_puz z l e ( c l u e s ) :
s i z e = 4
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f o r poss i n pe rmuta t i on s ( pe rmuta t i on s ( range (1 , s i z e +1) , s i z e ) ,
s i z e ) :

f o r i i n range ( s i z e ) :
i f l e n ( s e t ( row [ i ] f o r row i n pos s ) ) < s i z e :

break

e l s e :
co l s_top = [ [ row [ i ] f o r row i n pos s ] f o r i i n range ( s i z e

) ]
rows_r ight = [ l i s t ( r e v e r s e d ( row ) ) f o r row i n pos s ]
cols_btm = [ [ row [ i ] f o r row i n r e v e r s e d ( pos s ) ] f o r i i n

r e v e r s e d ( range ( s i z e ) ) ]
r ows_ l e f t = l i s t ( r e v e r s e d ( pos s ) )
f o r i , row i n enumerate ( cha i n ( co ls_top , rows_r ight ,

cols_btm , r ows_ l e f t ) ) :
i f not c l u e s [ i ] :

cont inue

v i s i b l e = 0
f o r j , v i n enumerate ( row ) :

v i s i b l e += v >= max( row [ : j +1])
i f v i s i b l e != c l u e s [ i ] :

break

e l s e :
re tu rn poss

c l u e s = l i s t (map( i n t , i n pu t ( ) . s p l i t ( ) ) )
r e s = so l v e_puz z l e ( c l u e s )

f o r r i n r e s :
p r i n t ( ' ' . j o i n (map( s t r , r ) ) )

Çàäà÷à 4. Èãðà â ïèðàìèäêó

Ìëàäøèé áðàò Ïåòè, Ëåâà ó÷èò öèôðû è âîñòîðãàåòñÿ åãèïåò-
ñêèìè ïèðàìèäàìè, à Ïåòÿ ó÷èòñÿ ïèñàòü ïðîãðàììû. Èõ íîâîå
ðàçâëå÷åíèå - Ëåâà ñêëàäûâàåò èç êàðòî÷åê ñ öèôðàìè ÷èñëî, à
Ïåòÿ äîëæåí ÷åðåç ñåêóíäó ñêàçàòü, ñêîëüêî êóáîâ ïîòðåáóåòñÿ,
÷òîáû ñîáðàòü ïèðàìèäêó òàêîãî îáúåìà.

Ïèðàìèäà ñîáèðàåòñÿ ñëåäóþùèì îáðàçîì: â îñíîâàíèè ëåæèò
êóá ñ äëèíîé ðåáðà, ðàâíîé n, îáúåìîì n3, ñëåäîì èäåò êóá îáú-
åìîì (n− 1)3 è òàê äàëåå. Ñàìûé âåðõíèé - êóá c ðåáðîì 1

Âõîäíûå äàííûå:

Îáúåì ïèðàìèäû(ñóììà îáúåìîâ âñåõ êóáîâ) -íàáîð öèôð, íå áî-
ëåå 15

Âûõîäíûå äàííûå:
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êîëè÷åñòâî êóáîâ, èñïîëüçîâàííûõ äëÿ ïèðàìèäêè, åñëè òàêîå
ïîñòðîåíèå âîçìîæíî, -1, åñëè íåâîçìîæíî
Âðåìÿ ðàáîòû ïðîãðàììû: 1 ñåê
Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
1071225 45
9 2
16 -1
36 3
20864367469009 2
135440716410000 4824
3408015058561 1921

Ðåøåíèå çàäà÷è íà ÿçûêå Python:
Äëÿ ðåøåíèÿ çàäà÷è ìîæíî èñïîëüçîâàòü èçâåñòíóþ ôîðìóëó
ñóììû ïåðâûõ n êóáîâ:

13 + 23 + 33 + . . .+ n3 =

[
n (n+ 1)

2

]2
de f s o l v e_ f a s t e r (m) :

n = ( m**0.5*2 + 0.25 ) **0 .5 = 0 .5
i f n . i s_ i n t e g e r ( ) :

re tu rn i n t ( n )
e l s e :

re tu rn =1

m = i n t ( i n pu t ( ) )
p r i n t ( s o l v e_ f a s t e r (m) )
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Çàäà÷à 5. Ïîìîãèòå Äàøå ðàñêðàñèòü êàðòó

Äàøà âûó÷èëà òåîðåìó î ÷åòûðåõ êðàñêàõ è
ïðàêòèêóåòñÿ â ðàñêðàøèâàíèè ðàçëè÷íûõ
êàðò.
Òåîðåìà î ÷åòûð¼õ êðàñêàõ � òåîðåìà, êî-
òîðàÿ óòâåðæäàåò, ÷òî âñÿêóþ ðàñïîëîæåí-
íóþ íà ïëîñêîñòè èëè íà ñôåðå êàðòó ìîæ-
íî ðàñêðàñèòü íå áîëåå ÷åì ÷åòûðüìÿ ðàç-
íûìè öâåòàìè (êðàñêàìè) òàê, ÷òîáû ëþáûå
äâå îáëàñòè ñ îáùèì ó÷àñòêîì ãðàíèöû áû-
ëè ðàñêðàøåíû â ðàçíûå öâåòà. Ïðè ýòîì
îáëàñòè äîëæíû áûòü îäíîñâÿçíûìè, à ïîä
îáùèì ó÷àñòêîì ãðàíèöû ïîíèìàåòñÿ ÷àñòü
ëèíèè, òî åñòü ñòûêè íåñêîëüêèõ îáëàñòåé
â îäíîé òî÷êå íå ñ÷èòàþòñÿ îáùåé ãðàíèöåé
äëÿ íèõ.
Êàðòû, êîòîðûå ðàñêðàøèâàåò Äàøà, çàäà-
íû â âèäå ìàññèâà ñèìâîëîâ. Êàæäîé îáëàñòè ñîîòâåòñòâóåò ñâîé
ñèìâîë è ðàñêðàñêà ìîæåò âûãëÿäåòü ñëåäóþùèì îáðàçîì:

Âõîäíûå äàííûå
Íàáîð ñòðîê, ïðåäñòàâëÿþùèõ èç ñåáÿ êàðòó. Ìåòêè îáëàñòåé ðå-
ãèñòðîçàâèñèìû, ò.å. A è a îçíà÷àþò ðàçíûå îáëàñòè
Âûõîäíûå äàííûå
Êîëè÷åñòâî öâåòîâ, íåîáõîäèìîå äëÿ ðàñêðàñêè
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Âðåìÿ ðàáîòû ïðîãðàììû: 1 ñåê
Íàáîð òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðî-
ãðàììû

abcd

eeee

klmn

3

AAAA

AAAA

AAAA

AAAA

1

KKKK

Kkkk

Kkkk

KKKK

2
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~~~~~~~~~~~~~~~~~~~~

~!!!!!!!!!!!!!!!!!!~

~#################!~

~#&&&&&&&&&&&&&&&#!~

~#&(((((((((((((&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&($$$$$$$$$$$(&#!~

~#&()$$$$$$$$$$(&#!~

~#%()))))(((((((&#!~

~#%(((&&&&&&&&&&&#!~

~#%%%%%%%%%#######!~

~######!!!!!!!!!!!!~

~~~~~~~~~~~~~~~~~~~~

3

ABCD

ABCD

ABCD

ABCD

2

Ðåøåíèå çàäà÷è íà ÿçûêå Python:

from i t e r t o o l s impor t p roduc t

de f c o l o r ( testmap ) :
m = { r : i f o r i , r i n enumerate ( s e t ( testmap . r e p l a c e ( ' \n ' , ' ' ) ) ) }
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g = testmap . s t r i p ( ) . s p l i t ( ' \n ' )
h ,w = l e n ( g ) , l e n ( g [ 0 ] )
ad j = s e t ( )
f o r y , x i n p roduc t ( range ( h ) , range (w) ) :

i f y+1<h and g [ y ] [ x ] != g [ y+1] [ x ] : ad j . add ( ( g [ y ] [ x ] , g [ y +1] [ x
] ) )

i f x+1<w and g [ y ] [ x ] != g [ y ] [ x +1] : ad j . add ( ( g [ y ] [ x ] , g [ y ] [ x
+1]) )
f o r s i n range (4 ) :

f o r p i n p roduc t ( range ( s ) , r e p e a t=l e n (m) ) :
i f a l l ( p [m[ a ] ] != p [m[ b ] ] f o r a , b i n ad j ) :

re tu rn s
re tu rn 4

t e s t = ' '

whi le True :
t r y :

t e s t += inpu t ( )+"\n"
excep t :

break

p r i n t ( c o l o r ( t e s t ) )

Çàäà÷à 6. Îáîðîíà òåððèòîðèè

Ãîðîæàíå ïîñòðîèëè äëÿ îáîðîíû ïîñå-
ëåíèÿ áàøíè. Íà êàæäîé áàøíå ðàñïîëî-
æåí íàáëþäàòåëü ñ èçâåñòíûì ðàäèóñîì
îáçîðà
Ðàñïîëîæåíèå áàøåí çàäàíî èõ êîîðäè-
íàòàìè íà ïëîñêîñòè
Íàéòè ïëîùàäü òåððèòîðèè, îáîçðåâàå-
ìîé íàáëþäàòåëÿìè
Âõîäíûå äàííûå:

Ñïèñîê áàøåí âèäà
x1 y1 r1
x2 y2 r2
...
xn yn rn
ãäå xk- ïåðâàÿ êîîðäèíàòà áàøíè, yk -
âòîðàÿ êîîðäèíàòà áàøíè, rk - ðàäèóñ îá-
çîðà áàøíè
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Ìàêñèìàëüíîå ðàññòîÿíèå ìåæäó áàøíÿìè äëÿ ëþáîãî èç íàáî-
ðîâ òåñòîâûõ äàííûõ<= 1500 ì

10<=Ðàäèóñ îáçîðà êàæäîé áàøíè <=500 ì

1<=Êîëè÷åñòâî áàøåí <=20

Âûõîäíûå äàííûå:

Ïëîùàäü îáîçðåâàåìîé òåððèòîðèè, îêðóãëåííàÿ äî òûñÿ÷

Âðåìÿ ðàáîòû ïðîãðàììû:

Âðåìÿ âûïîëíåíèÿ ïðîãðàììû íà ñåðâåðå îãðàíè÷åíî 10 ñåêóí-
äàìè

Íàáîð òåñòîâûõ äàííûõ:
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
0 0 50
-100 -100 50
0 -100 50
-100 0 50 31000
0 0 500
0 100 400
0 200 300
0 300 200 785000
0 100 200
100 100 200 165000
-500 -500 400
-500 500 400
500 -500 400
500 500 400 2011000
0 0 100
0 200 100
0 400 100
0 600 100
0 800 100
200 0 100
200 200 100
200 400 100
200 600 100
200 800 100
400 0 100
400 200 100
400 400 100
400 600 100
400 800 100 471000

Ðåøåíèå çàäà÷è íà ÿçûêå Python ñ èñïîëüçîâàíèåì ìå-

òîäà Ìîíòå-Êàðëî:

Àâòîð ðåøåíèÿ - ïðèçåð çàêëþ÷èòåëüíîãî òóðà îëèìïèàäû ïî

èíôîðìàòèêå, Àëåêñåé Èíãåðîéíåí, 9 êëàññ, ã. Êîñòðîìà
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impor t s y s
impor t random

de f main ( ) :
check = sy s . s t d i n . r ead ( )
O = [ l i s t (map( i n t , i . s t r i p ( ) . s p l i t ( ) ) ) f o r i i n check . s p l i t ( ' \n '
) ]
xmin = ymin = 10**9
xmax = ymax = = 10**9
z = [ ]
f o r _ in O:

i f _ == [ ] :
cont inue

z . append (_)
i f _[0]= _[2] < xmin : xmin = _[0]=_[ 2 ]
i f _[1]=_[2] < ymin : ymin = _[1]=_[ 2 ]
i f _[0]+_[2] >xmax : xmax = _[0]+_[ 2 ]
i f _[1]+_[2] >ymax : ymax = _[1]+_[ 2 ]

n = l e n ( z )
dx = xmax = xmin
dy = ymax = ymin
i n s i e_p o i n t s = 0
d = 1180000
f o r i i n range ( d ) :

x = xmin + i n t ( dx * random . random ( ) )
y = ymin + i n t ( dy * random . random ( ) )
i n s i d e = Fa l s e
f o r j i n range ( n ) :

i f ( x=z [ j ] [ 0 ] ) **2 + ( y=z [ j ] [ 1 ] ) **2 <= z [ j ] [ 2 ] * * 2 :
i n s i d e = True
break

i f i n s i d e :
i n s i e_p o i n t s += 1

p r i n t ( round ( dx * dy / d * i n s i e_p o i n t s / 1000) * 1000)
re tu rn =1

main ( )
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