EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MHOOPMATUKA

EnnHblii rocy1apcTBeHHbIH 3K3aMeH
no TH®OPMATHUKE u UKT

HNHCcTpyKIMS 110 BHINOJHEHUIO padoThI

DK3aMeHAIMOHHAs paboTa COCTOUT U3 JIBYX YaCTei, BKIIFOYAIOIINUX B ceOs
27 3apmanmii. Yacte 1 comepxut 23 3amaHus C KPAaTKAM OTBETOM, 4acTh 2
COJZIEPXKHUT 4 3a7aHus C pa3BEPHYTHIM OTBETOM.

Ha BbImonHEHUE 3K3aMEHANMOHHOW paboThl mo wuHpopmatuke U WUKT
otBoauTcs 3 yaca 55 munyT (235 MuHYT).

OtBersl K 3amaHusaM 1-23  3amnuceIBalOTCS B BHAE  YHCHA,
rmocienoBaTeTbHOCTH OYKB miM mudp. OTBETH 3alWIIATE B TOJE OTBETAa B
TeKcTe paboTEHL, a 3aTeM TepeHecuTe B OaHK OTBeTOB No 1.

Otser: 23 23

Sananust 24—27 TpeOyroT pa3BEpHYTOro oTBeTa. B O1anke oTBeTOB No 2 yKaKUTe
HOMED 3aJaHusl U 3alMIIUTE €r0 IIOJHOE PELICHHE.
Bce Gnanku EI'D 3amonHsroTcs spkUMH 4€pHBIMM 4yepHMIamMu. [lomyckaercs
UCIIOJIb30BaHUE TEIEBOM, KAIMIUIIPHOU UIIU IEPHEBOM pyUeK.

IIpu BHIONHEHUM 3aaHUI MOXHO IOJB30BaTHCS UEPHOBUKOM. 3alucCH B
YEpHOBMKE HE YUHUTBIBAIOTCS NPH OIICHUBAHUH PAOOTHI.

bannel, nmonmydeHHsle Bamu 3a BBINONHEHHBIE 3aJaHUs, CYMMHUPYIOTCA.
[NocrapaiiTech BBIITOTHNTH KaK MOXKHO Ooublle 3a1aHuii 1 HabpaTh HanOoJbIIee
KOJINYECTBO 0aJlIOB.

Kenaem ycnexa!
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B 9K3aMCHAIIMOHHBIX 3aJaHUAX UCHOJIB3YIOTCA CICAYIOINE COTIallICHUS.

1. O6o3HaveHUS U JOTHICCKUX CBSI30K (OIeparuii):

a) orpuunanue (nHBepcusi, toruueckoe HE) o603Havyaercs — (Hanpumep, —A);

b) xowbroHKIUs (OrHyeckoe yMmHOXeHHe, normdeckoe M) obGosHauyaercs /\
(manpumep, A /A B) nu6o & (Hanpumep, A & B);

C) IM3BIOHKIHMA (JIOTHUECKOe ciiokenue, ynoruueckoe WMJIN) oGosnauaercst
(mampumep, A V B) nubo | (Hanpumep, A | B);

d) cnenoBanue (MMIUTHKALHS) 0003HAYaeTCss — (Hampumep, A — B);

e) ToxmecTBO 0603Hauaercs = (Hampumep, A = B). Beipaxenne A = B uctunHO
TOTJIa U TOJBKO TOTJA, Korjaa 3HadeHuss A u B coBmamaroT (iubo oHm oba
HCTHUHHBI, JTHOO OHU 00a JIOKHEI);

f) cumBon 1 wucmomb3yercs aias  00O3HAYEHHS WCTUHBI  (MCTHHHOTO
BbICKa3piBaHus); cuMBoA 0 — s oOO3HaueHHs JOKH  (JI0XKHOTO
BBICKA3bIBAHMS).

2. llBa JOTHMYECKMX BBIPAKEHHS, COAEPKAIINX IIEPEMEHHBIC, HA3BIBAIOTCA
PaBHOCWIBHBIMH ~ (9KBUBAJICHTHBIMU), €CIIM 3HAYEHHWA OSTHX BBIPAXKCHUH
COBIIATAIOT TIPU JIFOOBIX 3HAYCHUAX NMEPEMEHHBIX. Tak, BRIpaxeHus A — B u
(—A) V B pasHocwimsHbl, a A V B u A /A B HepaBHOCWIbHBI (3HAUCHHUS
BBIpa)XEHUH pa3Hble, Hanpumep, npu A =1, B =0).

3. IIpropuTeTHl JTOTHYECKUX OIepannii: WHBepCHs (OTPHUIAHUE), KOHBIOHKIIHS
(Jrormgeckoe YMHOXKEHHE), TUIBIOHKIHAA (JIOTHISCKOE CIIOKEHHE), MMIDTHKAIIHS
(ctemoBanue), ToxaectBo. Takum obpasom, ~A /A B V C A D o3nauaer TO *e,
yro u ((—A) AB) V (C A D).

Bosmoxna 3amuce A A B /A C Bmecto (A /A B) A C. To e OTHOCHTCS M K
JU3BIOHKIMY: Bo3MoxHa 3anuch A V B V C Bmecro (AV B)V C.

4. O6o3Hauenuss Moaiit u KOaliT WCHONB3yHOTCS B TPATUIMOHHOM IS
WHPOPMATUKU CMBICIE — Kak OOO3HAYCHUS CIWHUI] W3MEPEHUs, YbE
COOTHOIIIEHUE C SUHUIICH «OalT» BBIpaXKaeTCs CTETICHBIO JIBOUKH.
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Yacre 1

NHOOPMATUKA

Omeemamu K 3a0anuam 1-23 aenawomcea yucio, ROC1e008amenabHOCHb OYKE
unu yugp, komopewie cnedyem 3anucamo ¢ bJIAHK OTBETOB N 1 cnpasa
OM HOMEPA COOMEEemCcmayu|ezo 3a0anus, Ha4uUHaaA ¢ nepeoil Kiemouku, oe3
npobenons, 3anamolX u_Opy2ux _00nOJHUMEAbHbIX CUMB0J108. Kadicovlit cumeon
nuwiume 6 OmMOENbHOU Kl1emoyke 6 COOMEEMCHmEUU ¢ NPUCCOEHHLIMU 6
onanke obpazyamu.

H

H

VYkaxure HanOOJbIICEe YSTHIPEX3HAYHOE MICCTHAANATCPUIHOE YUCIIO, TBOMYHAS
3aMKCh KOTOPOI'O COJAEPIKUT POBHO 9 Hylel. B oTBeTe 3anmuInTe TOJIBKO caMo
HIECTHAIIATEPHUYHOE YUCII0, OCHOBAHHE CHCTEMBI CUNCIICHHUS YKa3bIBaTh HE
HYKHO.

Ortser:

Jlornueckast ¢yukuust F 3agaéres Beipaxkeruem (a A b) V (a A —c). Onpezenure,
KaKoOMy CTOJIONY TaONUIbl HICTUHHOCTH QyHKIMHU F cooTBeTCTBYET Kaxnas u3
MEPEMEHHBIX a, b, C.

7? ?77? 7? F
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1

B otBete Hanumute OYKBHI &, b, C B TOM MOPSIIKE, B KOTOPOM HIYT
COOTBETCTBYIOIIHNE UM CTOJNOIBI (0€3 pa3aenuTenei).
OtBer:

Mexny HacenéuupiMu nyHktamu A, B, C, D, E, F noctpoens! noporu,
OPOTSDKEHHOCTHh KOTOPBIX NPUBEZCHA B Tadumie. OTCYTCTBHE YMCIIa B TAOIHUIE
03HAYAEeT, YTO MPSMOU TOPOTH MEXITY ITYHKTaAMH HET

A B C D E F
A 2 4
B 2 1 7
C 4 1 3 4
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D 3 3
E 7 4 3 2
F 2

Omnpeznenute ATUHY KpaTYalIIero MyTH Mexay myHkramMu A u F (ipu ycioBuw,
YTO NEPEBUTATHCS MOKHO TOJIBKO IO OCTPOECHHBIM JIOPOTaM).

Ortser:

B KaTaJIore HaxoasTrcs (baﬁnm CO cJIeAyIOIUMHA UMCHAMU !
corvin.doc

escorte.dat

esccorte.doc

record.docx

score5.docx

side-core.doc

Omnpenenmre, 1Mo Kakol U3 MacoK OyneT BEIOpaHa yKa3aHHas Tpymnmna (haiios:
esccorte.doc record.docx
score5.docx side-core.doc

Macku:
1) *cor?*.d* 2) ?cor*.doc
3) *?cor*.do* 4) *cor?.doc*

OTBeT:

JJist KOmMpOBaHMs HEKOTOPOM MMOC/IeI0BATEIbHOCTH, COCTOSIIEH 13 OYKB A, B,

B, I', pemmiu ucnonp30BaTh HEPAaBHOMEPHBIN ABOUYHBINA KOJI,
ynoBieTBopsitomui ycinosuto ®ano. J{ns OyKBbI A HCHOIB30BAIH KOIOBOE
cioBo 1, ans 6ykBel b — komoBoe cinoBo 011. KakoBa HanMeHbIIast BO3MOYKHAS
CyMMapHas JJIMHA BCEX YETHIPEX KOAOBBIX CIIOB?

OrtserT:
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III Ha BXoJ anroputMa nogaércs HaTypajibHoe 4nciio N. AJTOpHTM CTPOUT MO

HeMy HoBoe unciio R cienyrommm o6pazom.
1. Ctpoutcs ABOWYHAs 3armuch ducia N.

2. K 9T0i1 3anmcu OTHUCHIBAIOTCS CTIpaBa emié 1Ba pa3psiia Mo CIeayoneMy
MpaBUILy:

a) CKJIaJIBIBAIOTCS BCE LU(PHI TBOMYHOMN 3aIMCH, U OCTATOK OT JCICHUS CYMMBI
Ha 2 JonuchiBaeTcs B KOHel uucia (crpasa). Hampumep, 3anmucs 11100
npeoOpasyercs B 3anmuch 111001;

0) Hax 3TOM 3aIMMCHIO POU3BOIITCS T€ XKE ACHCTBHUS — CIIpaBa JOMUCHIBACTCS
OCTaTOK OT JIJIEHHs CYMMBI LUdp Ha 2.

[onyuyeHnas Takum 00pa3oM 3anuck (B HEll Ha JiBa pa3psaa OOJbIIe, YeM B
3aMKUCH UCXOJHOro yucia N) sBiseTcs JBOMYHOM 3aniCchio KICKOMOro yucia R.
VYKaxuTe Takoe HauMeHbIIee Yuciio R, kotopoe npesbimaet 118 u Mmoxker
SABIISAITHCA PE3YIBTATOM PaOOTH alropuTMa. B 0TBETE 3TO YHCIIO 3aINIIUTE B
JIECSITUMHOM cHCTeMe CUHUCIICHUSI.

OTBeET:

Jlan (GparMeHT 3J1eKTPOHHOMN Tabnuupl. U3 sueiiku B2 B 01HY K3 a4eek

nmuana3oHa Al:A4 6puta ckonpoBaHa Gopmyna. [Ipu konmpoBaHUM ampeca
s4yeek B (popmyrie aBTOMaTHYECKH H3MEHHJIMCh, U YHCIOBOE 3HAYCHHUE B 3TOU
siaelike cTayio paBHEIM 19. B kakyro saeiiky Oblia ckormmpoBana Gopmymna? B
OTBETE YKQXKHUTE TOJBKO OJHO YUCIIO — HOMEP CTPOKH, B KOTOPOU PaCIOI0KEHA
sTYCHKa.

A B C D E

1 8 7 6 5

2 =D$3+$C2 8 7 6

3 10 9 8 7

4 11 10 9 8
OrtBert:

3aNuIIKTE YKUCIIO0, KOTOPOE OyeT HATIEUYATAHO B PE3YJILTATE BBHITOIHEHUS

CIeAyIOUIeH IPOrpaMMBl.

| CcCH | Python | Dackaas
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#include <stdio.h> n=4 var n, s: integer;
int main() s=15 begin
{intn=4,s=15; while s <= 250: n:=4;
while (s <=250) { s=s+12 s :=15;
s=s+12; n=n+2 while s <= 250 do
n=n+2; print(n) begin
} s:=s+12;
printf("%d", n); n:=n+2
return O; end;
} write(n)
end.

Ortser:

Mys3bIKaJabHBIH GparMeHT ObUT OLM(POBaH U 3anucaH B Buze (aiina 6e3
UCIIONIb30BaHMS CKaTusl NaHHBIX. [lomyuuBmmiics daiin Obl epean B ropog A
TI0 KaHaJy CBsI3U 3a 54 ceKyHAbl. 3aTeM TOT e My3bIKaJIbHBIH (parMeHT Obu1
ouu(poBaH MOBTOPHO € pa3pelIeHHeM B 3 paza HHXKE M YaCTOTOMH
JHCKPEeTU3aLUy B 4 pa3a BEILIE, YeM B IIEpBHIi pa3. CxxaTHe TaHHbBIX HE
mpou3BoamIIOCk. [lomydeHHbIN daiin 6611 nepenan B ropoa b 3a 36 cekyna. Bo
CKOJIBKO pa3 CKOPOCTb NPOIYCKHAsI CIIOCOOHOCTH KaHasa B Topox b Gosbie
MPOITYCKHOM CITOCOOHOCTH KaHaya B Topon A?

Ortser:

Bce 5-0ykBenHbIe cnoBa, coctaBneHnbie u3 0yks I1, O, P, T, 3anucans! B
andaBUTHOM TOPSIIKE M MPOHYMEpOBaHbl. BOT Havano cnucka:

1. 00000

2. 0000IT

3. O0O0O0P

4. 0000T

5. O0O0IIO

Kakoe xommgectBo cioB HaxozasTcs Mexay cioBamu TOIIOP u POIIOT
(BKITIO9Ast 3TH CciioBa)?

OTBeET:

®ynknus F(n), rae n — HaTypanbHOE YKCIIO, 331aHa CIEAYIOIIUM 00pa3oM:

CH Python IMackaib

int F(int n) { def F(n): function F(n: integer):
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if (n<5)
return F(3*n)
+
F(n+3)
+
F(n+1);
else
returnn// 2;
1

ifn<b:
return
F(3*n) +\
F(n+
3) +\
F(n +
1)
else:
returnn // 2

integer;
begin
if n <5 then
F:=F(3*n) +
F(n+3)+
F(n+1)
else
F:=ndiv 2;
end;

H

2

NHOOPMATUKA

Uemy OyneT paBHO 3HaUCHHE, BEIYMCICHHOE aJTOPUTMOM IIPH BHIITOJTHEHHH

BbI30Ba F(2)?

Ortser:

JBa y3na, Haxoasuecs: B oiHOM ceTu, umerot [P-aapeca 121.171.15.70 u
121.171.3.68. Ykaxxute HauOoJbIlIee BO3MOXKHOE 3HAYCHUE TPETHETO CIICBa

Oatita Mmacku ceTd. OTBET 3alMIINTE B BUJE JICCATHUHOIO YUCIIA.

OrtserT:

[pu peructpanuu B KOMIBIOTEPHON CUCTEME KaXIOMY ITOJIb30BATEITIO
BBIIAETCS APOJTh, COCTOSIIIUI U3 15 CUMBOJIOB M COJICPKAIIUI TOJIBKO CUMBOJIBI
A, b, B, T, I, E. Kaxnp1ii Takoii napoJib B KOMIBIOTEPHOU Iporpamme
3aMKMCHIBAETCS MUHUMAILHO BO3MOYKHBIM U OJTMHAKOBBIM IIEJIBIM KOJIMYECTBOM
0aifT, TP STOM HCIOJIB3YIOT MOCHMBOJIHHOE KOAMPOBAHUE H BCE CHMBOJIBI
KOJMPYIOTCS OJTMHAKOBBIM 1 MUHUMAJIBHO BO3MOKHBIM KOJIMYECTBOM OMT.
Onpenenurte, CKOJIBKO OaiiT HeoOXoauMo 1yist XpaHeHus 20 mapoJei.

Ortser:

WcnonanTens Penaktop momydaeT Ha BXOA CTPOKY IHdp 1 peoOpa3oBEIBacT
e€.PemakTop MOXXET BBITIONHATE IBE KOMAaHIBI, B 00eMX KOMaHIaX V i W
0003HAYAIOT HENOYKHU HUp.

1. 3ameHHTS (V, W)

2. Hanwiocs (V)

HepBaﬂ KOMaHAa 3aMCHACT B CTPOKE NEPBOC CJICBA BXOXKIACHUEC LCIIOYKHN V HA
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[ETIOUKY W, BTOpasi MPOBEPsIeT, BCTPEUACTCS JIN IETI0YKa V B CTPOKE
ucnonuutensa Penakrop. Eciu ona BcTpeuaeTcs, TO KOMaH/1a BO3BpaIlaeT
JIOTUYECKOE 3HAaYCHUE KUCTUHA», B IPOTUBHOM Cllydyae BO3BpAILACT 3HAUCHUE
«JIOKBY.

Kaxkast ctpoka noiyuntcs B pe3ysibTare IPUMEHEHHS PUBEAEHHON HIKE
MPOrPaMMBI K CTPOKE, COCTOsIIEH n3 72 unymux noapsn mudp 5?7 B orsere
3aMUIIUTE TOTYYEHHYIO CTPOKY.

HAYAJIO
ITOKA nanutocs (333) MJIU namtocs (555)
ECJIN namnocs (555)
TO 3amenuTs (555, 3)
NHAUYE 3amenurts (333, 5)
KOHEI] ECJIN
KOHEI] IIOKA
KOHEIL]

OrtserT:

Ha pucynke — cxema gopor, ces3biBatomux ropoga A, b, B, I', 1, E, XK, U, K, M.
ITo kaxxmo0it Topore MOKHO JBUTaThCS TOJIBKO B OJTHOM HAINPABIICHHH,
yKa3aHHOM cTpenkoil. CKOJIBKO CYIIECTBYET Pa3IMYHbIX MYTEH, BEAYIIUX U3
ropoaa A B ropog M u HE npoxonsmiux gepe3 ropoa ['?

B B M

Ortser:

CKOJIbKO 3HAYallMX HYJIeH B JBOMYHOM 3alKCH YUCIia
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4°+2% - 16
OrtBeT:

B Tabnwie npuBeaeHBI 3aIIPOCH M KOJIMYECTBO HAHACHHBIX 110 HUM CTPAHUI]
HEKOTOPOTO cerMeHTa ceTn VHTepHeT.

Kniouesoe cnoso Konuuecmso cmpanuy(moic.)
ITunom 700

Iunom| Bepmoném| Axyna 1200

ITunom $Bepmoném $ Axyna 0

TITunom $Axyna 110

ITunom $ Bepmoném 220
Bepmoném $ Axyna 330

Kakoe xoiuecTBO CTpaHuil OyAeT HAWIEHO MO 3ampocy
Bepmoném | Axyna?

OTBeET:

Ha gucnoBoii npsimoii gansl ABa otpeska: P=[10,29] u Q=[13,18]. Ykaxure
HarOOJIBIIYIO BOBMOXKHYIO JUIMHY TAKOTO OTpe3ka A, uto hopMymna

(xeA)—> (xeP)Vv(xXeQ)

TOXJIECTBEHHO UCTHHHA, TO €CTh IIPUHUMAET 3HaUeHHe | IpH 11000M 3HaAYEHUH
HNEPEMEHHOM X.

OTBeET:

B nporpamme onucan ogHOMEPHBIN 11eJIOUUCTICHHBINA MaccuB A, B
NpeJICTaBJICHHOM (hparMeHTe IPOrpaMMbl 00pabaTHIBAIOTCS JIIEMEHTHI MACCHBA
¢ uaaekcamu ot 1 1o 27. Uemy Oynet paBeH aneMeHT MaccuBa A[27] mocie
BBITIOJTHEHYSI TAHHOM MTPOTPaMMBbI?

CH Python Mackaiab
n=27; n=27 n:=27;
All] = 3; Al1]=3 A[1]:=3;
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for (i=2; i<=n; i++)
Ali] = 3*A[i-1] %
10;

foriin
range(2,n+1):

Ali] = 3*A[i-1]
% 10

for i:= 2 to n do begin
A[i] := 3*A[i-1] mod

end;

OTBeET:

Hwke 3amucan anroputm. [TonyduB Ha BXOJ YHCIIO X, 3TOT aJITOPUTM IeYaTaeT
guciio M. U3BectHO, uTo X > 100. YkakuTe HanMeHbIee Takoe (T.e. Oobiee

100) gucio X, mpu BBOJIE KOTOPOTO AITOPUTM TedyaTaet 16.

}
printf("%d", M);
}

CH Python Mackaiab
#include <stdio.h> x = int(input()) var X, L, M: integer;
void main() L=x-16 begin
{ M=x+16 readin(x);
intx, L, M; while L = M: L :=x-16;
scanf("%d", &x); ifL>M: M = x + 16;
L =x-16; L=L-M while L <> M do
M = x + 16; else: if L > M then
while (L '=M) { M=M-L L:=L-M
if(L > M) print(M) else
L=L-M; M:=M-L;
else writeln(M);
M=M-L; end.

OTBeET:

Onpenenure, KOIMYSCTBO Yncel K, IJIst KOTOPBIX CIIEAYIOIIast porpaMma

BBIBE/ICT TAaKOM K€ Pe3yJNbTarT, 4yTo u it k = 137

cu

Python

Tlackaanb

#include <stdio.h>

long f(long n) {
return n*n*n - 5*n;

int main()

{

long k, i;

scanf("%ld", &K);

i=1;

while (f(i) <k)
i++;

def f(n):
return n*n*n -
5*n
k = int(input())
i=1
while f(i) < k:
i+=1
if 2*f(i)-k <= k-
f(i-1):
print(i)
else:

var k, i : longint;
function f(n: longint):
longint;
begin

f:=n*n*n - 5*n;
end;
begin

readIn(k);

i:=1;

while f(i) <k do

i=i+1;
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if (2*f(i)-k <= k-f(i- print(i-1) if 2*f(i)-k <= k-f(i-1)

1)) then
printf("%lId", i); writeln(i)

else else writeln(i-1);
printf("%lId", i-1); end.

return O;

}

OrtBer:

HcnonauTens KanbkynsaTop nmpeodpasyet 9uciio Ha SKpaHe. Y UCTIOTHUTEIS
€CTP JIB€ KOMaH/Ibl, KOTOPBIM IIPUCBOCHBI HOMEpA:

1. [TpubaButh 1
2. YMHOXHTE Ha 2

[porpamma asst ucronHuTedst Kaabkynstop — 3T0O MOCIeA0BaTEIbHOCT
koMaH][. CKOJIBKO CYIIECTBYET IPOTrPaMM, JUIsi KOTOPBIX TIPU HCXOHOM YHUCIIEe 2
Pe3yIBTaTOM SIBISICTCS YHCIO 34 M IIPU 3TOM TPACKTOPHS BEIYUACICHUI
COJIEP>KUT umcio 127

OrtBerT:

CKOJIBKO CYIIECTBYET Pa3IMYHBIX HAOOPOB 3HAYCHUIA JIOTUICCKUX ITEPEMEHHBIX
x1,x2, ... X7, yl, y2, ... y7, KOTOpbIE YIOBJIECTBOPSIIOT BCEM MEPEIUCICHHBIM
HUKE YCIOBUSIM?

XL Ayl)=(—x2Vy2)

(X2 Ay2)=(—x3 Vv y3)

(X6 A y6) = (—x7 V =yT)

Ortser:

NHOOPMATUKA
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Yacrtb 2

Jna 3anucu omeemoe na 3ad0anusa Imoi yvacmu (24-27) ucnonwvzyiime
B/IAHK OTBETOB N 2. 3anuwiume cnauana nomep 3aoanusn (24, 25 u m.
0.), a 3amem nonnoe peuwienue. Omeemol 3anucsvléaiime YémMKo u pazdopuuso.

He 3a06yovme nepenecmu ece omeemwl 6 Onank omeemos Ne 1
coomeemcmeun ¢ UHCIMPYKYUeil no 6bINOJIHEHUI0 PAdOmbl.

6
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TpeboBaoCh HAIKCATH MPOrPAMMY, KOTOpast IMOJIydaeT Ha BXOJ HATYypPaIbHOE

ancio N, He npesocxozsmee 10°, i BRIBOIUT 4KCIIO, KOTOPOE momydaeTcst u3 N
H0CJIe YAAJICHHS BCEX SANHMIL;, NOPSAIOK OCTAIBHBIX LU(pP IpH 3TOM HE
Mmensiercs. Hanmpumep, urcno 19520125 momkHO OBITE TPeoOpa3oBaHO B YHCIIO
952025. Yucino, B KOTOpoM Bce LM PI — EANHUILBI ¥ HYJIH, IOJDKHO OBITH
npeobpaszoBano B 0. He3nauamue HynM B cTapIiux paspsiax MoIy4eHHOTO
YHCIIa IeYaTaTh He Hy)XHO. [IporpaMMuCT Hamucax IporpaMmy HelpaBHIIBHO.

CH Python IMackajib
#include <stdio.h> N = int(input()) var N, R, T: longint;
int main() R=0 d: integer;
{ T=1 begin
intN,R, T, d; while N > 0 do begin readIn(N);
scanf("%d", &N); d=N % 10; R:=0;
R=0; ifd!=1: T:=1;
T=1,; R=R+d*T while N>0 do begin
while (N>0) { T=T+1 d := N mod 10;
d=N % 10; N=N//10 if d<>1 then begin
if(d!=1){ print(T) R:=R +d*T;
R=R+d*T; T:=T+1
T=T+1; end;
} N := N div 10;
N =N/10; end;
} writeln(T);
printf("%d", T); end.
return O;

}

IMocnenoBaTeabHO BBHITIOIHUTE CIIEAYIOIICE.

1. Hammummre, 4TO BBIBEIET 3Ta MpOrpaMMa IpH BBOJIe uncia 314.

2. Hatigute Bce ommOKy B 3TON TporpaMMe (X MOKET OBITh OJTHA UITH
HECKOJIBKO). MI3BeCTHO, UTO Ka)k/1asi OMIMOKA 3aTParuBaeT TOJIBKO OJHY CTPOKY U
MOJKET OBITh HCTIpaBiieHa 0e3 U3MEHEHUs APYTHX CTPOK. JIJs Kaxkmo# onmmoKu:
1) BEINUIIIUTE CTPOKY, B KOTOPO# clieTana OmmnoKa;

2) yKaXkuTe, Kak HCIIPaBUThH OITHOKY, T.€. IPUBEANTE MPABUILHBIA BapHAHT
CTPOKHU.

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim12
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Jan maccus, conepskanuii 70 HEOTPUIIATEIBHBIX HEBIX yncen. OMUImTe Ha
OJIHOM M3 SI3bIKOB MPOTPAaMMHUPOBAHUS AJITOPUTM, TTO3BOJISIOUINN HAUTH U
BBIBECTH HAUMEHBLIYIO HEUYETHYIO CYMMY JIBYX COCETHUX AJIEMEHTOB MacCHBa.
TapanTupyercs, 4To B MaCCUBE €CTh COCEHUE IIEMEHTHI C HEUETHON CyMMOM.

CHu Python MMackaap

#include <stdio.h> # nomyckaercst constn = 70;

#definen 70 TaKKe var

int main() { # UCIIOJIB30BATH a: array [0..n-1]
inta[n]; # LeIOYUCIEHHbIE of integer;
inti, j, X, y; # nepeMeHHbIE j, X, Y i, j, X, y: integer;
for(i=0;i<n; a=1{] begin

i++) n=70 fori:=0ton-1do

scanf("%d", for i in range(n): readIn(a[i]);

&a[i]);
a.append(int(input())) | end.
return O;

}

JIBa urpoxka, [Tama u Bacs, urpatot B cnenyrouryto urpy. Ilepen urpokamu
JIeKUT Kyda kKamHei. Urpoku X0oasT o ouepenu, nepselit xon aenaet [lama. 3a
OJIMH XOJ HTPOK MOXET JI00aBUTh B K4y TPH KAMHS WUIIH YBEJIHMYUTH KOJIUICCTBO
KaMHEH B Kyde B JIBa pa3a U 3aTeM yOpaTh U3 Ky4d OJJUH KaMeHb. Urpa
3aBEPIIAETCS B TOT MOMEHT, KOTJja KOJIMYECTBO KAMHEH B Kyde CTAHOBUTCSI HE
menee 38. [ToGenuresnemM cunTaeTcst UrPOK, CAEIABIINHI MTOCIEIHUI X0/, TO €CTh
MIEPBBIM TOJYYUBIIUH Kydy, B KOTOpoi Oyaer 38 wim 6ombiie kamHel. B
HaYaJILHBIA MOMEHT B Kyde Obuto S kamuedt, 1 < S <37.

3amanue 1. a) YKaxuTe BCe Takue 3HaUEHUS yrciia S, mpu kotopsix [lama
MOJKET BBIMTPaTh B oAWH X01. O00CHY#HTe, YTO HAWCHBI BCe HYKHbBIC 3HAUCHUS
S, ¥ yKa)XUTE BRIMTPHIBAIONINI X0 I KaXIOTO YKa3aHHOTO 3HAUYCHHS S.
0)Ykaxure Takoe 3HaUCHHE S, Mpu KOTOpoM [laia He MOKET BRIUTPATh 32 OJHH
X0J1, HO Tipu Jiro0oM xoe Ilamu Bacst MOKET BEIMTPATh CBOUM IIEPBBIM XOJIOM.
OnuimTe BEIMTPHINIHYIO CTpaTeruio Bacu.

3aganue 2. YKaKuTe Bce 3HaueHUs S, IpU KOTOpbIX y [lamu ecTs BRIMIpHINIHAS
ctpaterus, npudém [lama He MOXKET BEIMIPATh 3a OJMH XOJ M MOXKET BEIUTPATh
CBOMM BTOPBIM XOJIOM HE3aBUCHMO OT TOTO, Kak OyzxeT xoauTh Bacs. Jlns
Ka)XII0To
YKa3aHHOTO 3HAYCHHS S ONMUIINTE BRIUTPHIMIHYIO cTparernto [lamm.

3amanue 3. Ykaxute XoTs ObI OJTHO 3HaUYCHHUE S, mpu KOTOpoM y Bacu ecthb
BBIMTPHIITHAS CTPATETHS, TO3BOJISIONIAS €EMY BBIUTPATH MIEPBBIM HIIH BTOPHIM
x0JIoM TipH Jit000i#t urpe [Tamm, u y Bacu HeT cTpaTerun, KOTopas O3BOJUT EMY
TrapaHTHPOBAHHO BBIMTPATH MEPBBIM XOA0M. JJI yKa3aHHOTO 3HAYCHHS S
OMHUIINTE BBIUTPBIIHYIO cTpareruto Bacu. Iloctpoiite aepeBo Bcex mapTuid,
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BO3MOXHBIX ITPH 3TOH BBIMTPHINIHON cTpaTerny Bacu (B BUIE pUCYHKA HUITH
TaOJIALIB).

JlaH crMCcoK TOYEK MIIOCKOCTH C IEeJIOYUCIICHHBIME KoopauHaTtamu. Heobxonumo
OTIPEJEIIUTh:

1) Homep koopauHaTHOU yeTBepTH K, B KOTOpO HaxonuTCs OOJIbILE BCETO
TOYEK;

2) TOYKy A B 9TOH UeTBEPTH, HAUMEHEe YAAIEHHYIO OT OCel KOOPMHAT;
3) pacctosiaue R ot 3T0it Touku 10 Onrkaiei ocu.

Ecnu B HECKOIBKUX YETBEPTAX PACIIONIOKEHO OJJUHAKOBOE KOJIMUECTBO TOYCK,
cJeyeT BEIOpaTh Ty YeTBEpPTh, B KOTOPOH BenmunHa R menbie. [Ipu paBeHCTBE
Y KOJIMYECTBA TOYCK, U BEJIMYMHBI R HEOOXOIUMO BBIOPAThH YETBEPTH C
MeHbuM HoMepoM K. Eciiu B BEIOpaHHO 4eTBEPTH HECKOJIBKO TOYCK
HaXOJATCS HA OJJMHAKOBOM MHUHHMMAIBHOM PACCTOSTHUHU OT OCeH KOOpAWHAT,
HYKHO BBIOpATh

MEPBYIO 10 CHHCKY. To4KH, XOTs ObI OHA N3 KOOPAWHAT KOTOPBIX paBHA HYJIIO,
CUMTAIOTCS HE MPHHAJUICKAITIMY HU OJHON YETBEPTU U HE PaCCMAaTPHUBAIOTCSI.
Hanummmre a3 dexTruBHyr0, B TOM YHCIIE 110 NaMsITH, IIPOrpaMMy, KoTopas Oyaer
pemIath 3Ty 3a1ady.

B nepBoii cTpoke BBOJUTCS OJTHO LET0E€ TOJIOKUTEIBHOE THCII0 — KOJTUIECTBO
touek N. Kaxxnas u3z cnenyromux N CTpOK COEPKUT KOOPAUHATHI OYepeaHON
TOYKH — JIBa LIETIBIX YKcia (MepBOe — KOOPAUHATA X, BTOPOE — KOOPAUHATA ).

IIpumMep BXOIHBIX JAHHBIX:
7

-34

12

11

04
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IIporpamma moipKHa BRIBECTH HOMEpP BBIOpaHHOM deTBepTH K, KOJM4IecTBO
TOYEK B Heii M, KOOpIMHATHI BRIOPAHHOW TOYKH A 1 MUHUMAJIBHOE PAaCCTOSTHHE
R o o0Opa3ity, npuBeIEHHOMY HIKE B IPUMEPE.

IIprMep BBIXOIHBIX JAaHHBIX JJIS PUBEIEHHOTO BBIIIC IPUMEpPa BXOIHBIX
JTaHHBIX:

K=2
M=3
A=(-12, 1)
R=1

O npoekre «IIpodHbIii EI'D ka:kayio Heaea0»
JlaHHBI KMM COCTaBJIEH KOMaHIOW BCEPOCCUICKOTO BOJIOHTEPCKOIO MPOEKTa
«ET'D 100 6amnos» https://vk.com/eqel00ballov u 6e3B03Me3mHO
pacrpocTpaHseTcs 111 TF0OBIX HEKOMMEPUECKHX 00pa30BaTENbHBIX IIEICH.

Hamou omudky B Bapuanre?
Hanumure HaM, noskaJyiicTa, 1 Mbl 00513aTeJIbHO €€ HcTIpaBUM!
Jas 3ameuanuii n moskeaanuii: https://vk.com/topic-10175642 39008096
(TakyKe AOCTYIHBI APYTHe BAPHAHTHI A1 CKAYHBAHNA)

© 2019 Bcepoccuiickuit npoekTt «EI3 100 BAJNNOB» vk.com/ege100ballov
BapwaHT coctaBneH no matepuanam K. MNonskoea kpolyakov.spb.ru

TpeHnpoBoYHbIN BapmaHT Nel2 ot 04.02.2019 8/15

CucreMa olleHHBaHMA IK3aMeHAMOHHOM padoTsl o undgopmatuke u UKT

Yactp 1

Ne 3aganus OtBer
1 FEOO
2 bac
3 9
4 3
5 9
6 120
7 4
8 44
9 2
10 256
11 23
12 240
13 120
14 5533
15 7
16 8
17 830
18 19
19 7
20 128
21 34
22 70
23 108

Yacrp 2

TpeboBanoch HanucaTh MPOrpaMmy, KOTOpas MOJIy4aeT Ha BXO/ HaTypajbHOE

ancio N, He npesocxozsmee 10°, i BRIBOIUT 4KCIIO, KOTOPOE momydaeTcst u3 N
I0CIIe YAAJICHUS BCEX COMHUIT, MOPSAOK OCTATIBHBIX HU(P MPH 3TOM HE
Mmensierca. Hanpumep, uncio 19520125 nomkHo OBITH IpeoOpa3oBaHO B YHCIIO
952025. Yucino, B KOTOpoM Bce LU PbI — EANHUILIBI ¥ HYJIH, TOJDKHO OBITH
npeobpazosaHo B 0. HesHawamue HyIH B cTapIInX paspsiiax MOIyIeHHOTO
YHCIa IIeYaTaTh He Hy)KHO. [IporpaMMucT Hanmcal nporpaMMy HEIIPaBUIIBHO.

CH Python IMackajiab
#include <stdio.h> N = int(input()) var N, R, T: longint;

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim12
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int main() R=0 d: integer;
T=1 begin
intN,R, T, d; while N > 0 do begin readIn(N);
scanf("%d", &N); d=N % 10; R:=0;
R=0; ifd!=1: T:=1;
T=1, R=R+d*T while N>0 do begin
while (N>0) { T=T+1 d := N mod 10;
d=N % 10; N=N//10 if d<>1 then begin
if(d!=1){ print(T) R:=R +d*T;
R=R+d*T; T:=T+1
T=T+1; end;
} N := N div 10;
N=N/10; end;
} writeln(T);
printf("%d", T); end.
return O;
}

ITocnenoBaTeapHO BBHITIOTHATE CIEAYIOIIEE.
1. Hammummre, 4T0 BBIBEIET 3TA MpOrpaMMa IpH BBoJIe uncia 314.
2. Haiimure Bce OmmMOKHU B 9TOH mporpaMme (HX MOKET OBITh OJHA HITH

HECKOJIBKO). MI3BeCTHO, UTO Ka)/1asi OIIMOKa 3aTParuBaeT TOJIBKO OJHY CTPOKY U

MOJKET OBITh HCTIpaBiieHa 0e3 N3MEHEHUs APYTHX CTPOK. JIJIs Kaxkmo# onmmoKu:
1) BBIMIINTE CTPOKY, B KOTOPOHi C/ienaHa onInoKa;

2) yKa)xuTe, KaK UCIPABUTh OIIUOKY, T.C. MPUBEIUTE PABUIILHBINA BapUAHT
CTpPOKH.

D10 meiicTBUE CUNTAETCS BHIIOIHEHHBIM, €CIIN YKa3aH BEPHBIN
pe3ynbTatT paboThl IPOrpaMMBbI IPH 33JaHHBIX BXOIHBIX JaHHBIX.
OK3aMeHyeMBIi He 0043aH O0BICHATH, KaK IOTydeH STOT
pe3yJIbTaT, JOCTATOYHO yKa3aTh BEPHOE YHCIIO.
2. YkazaTh IpuMep BBOJA, IPU KOTOPOM MPOTrpaMMa BBIBOJHUT
BEPHBIN OTBET.
310 eiicTBIE CUNTACTCS BHIIOJIHEHHBIM, €CJIN YKa3aH NpUMep
YHCIIa, TP BBOZE KOTOPOTO BBHIBOAUTCS BEPHOE COOOIIEHHE
(BepHBIii TOKa3arenb CTeNeHd Win TeKeT «He cymectByeT», eciu
BBE/IEHHOEC YKCJIO HE SABJSICTCS CTEIICHBIO). YUCHHK HE 00s13aH
YKa3bIBaTh, 9TO OyAET BHIBEICHO, U OOBACHATH, Kak padoTaeT
nporpamma.
3. Haiftu 11 ucipaBUTH OIIMOKH B IPOTPaMMe.
310 eiicTBIE CUNTACTCS BBHIIIOIHEHHBIM, €CIIH BEPHO yKa3aHBI 00€
OIIMOKH U MPEJIOKEHB! BEPHBIC BAPUAHTHI HCIPABJICHHS, IPH
3TOM HHUKaKHe BEPHbBIE CTPOKHU NPOTPaMMBbI HE YKa3aHbI B KAUECTBE
HEBEpHBIX. B HCIIpaBIeHHON CTPOKE NOIYCKAKOTCS
HE3HAYMTENIbHbBIC CHHTAKCHYECKHUE OIIHOKHU (J'II/IIHHI/IC niIn
MPOMYMICHHBIC 3HAKHW MPCIIMHAHUA, HECTOYHBIC HAITMCAHU A
CITy’K€OHBIX CJIOB s13bIKa). OIInOKa CYUTACTCS UCIPABICHHOM, €CIIH
BBITIOJIHEHBI 002 CIIEAYIOIINX YCIOBHS:

a) MpaBWJIHHO yKa3aHa CTPOKa C OLTUOKOM;

0) yka3aH Takoil HOBBII BapHaHT CTPOKH, YTO MPH

UCIIPABJIEHUH APYTOH OIIMOKH MOTydaeTCs MpaBUIIbHAS

Couepmanne BEPHOT0 0TBE€TA U YKAa3aHHUA IO OLICHUBAHUIO
(,HOHYCKaIOTCH HUHBIC (bOpMlePIpOBKI/I OTBE€TA, HC HCKaXXarlue €ro CMI)ICJ'Ia)

1. TTpu BBOAE uMcna 314 mporpaMMa BBIBEACT YUCIIO 3 (HETPaBUIIBHBIN OTBET).
2. B mporpamme ecThb JBe ONTHOKH.

1) Heepnslii BEIBoA pe3ynbraTa. CTpoka ¢ OIIMOKOH:

writeln(T);
BepHoe ucrnpasnenue:
writeln(R);
2) HeBepHoe u3meHenue nepemenHoi T. CTpoka ¢ ommuOKou:
T:=T+1;
BepHoe ucmpasnenue:
T:=T*10;

IporpaMMa
BrimoHeHs! Bce TpH HE0OXOAUMBIX JISHCTBHSA, M HU OZHA BEpHAs 3
He BBITTOTHEHBI YCIOBHSA, TIO3BOJIAIONTIE TOCTABUTH 3 Oaia. 2

Hmeet mecTo 0HA U3 CIEAYIONIUX CUTYaLUN.

1. BeimosiHeHbI 1Ba NEPBBIX JEHCTBUS, HAalIeHa U UCTIPABIIEHA
OJlHA OIMOKA B MPOTrpaMMe, HHA OJTHa BEpPHAsi CTPOKA HE Ha3BaHa
OIIMOOYHOIA.

2. BeinonHeHs! Ba NEPBBIX NEUCTBUS, HAMIEHBI U UCTIPABIEHBI
JIBE OIIMOKH B MPOrpamMMe, OJJHa BEPHAs CTPOKA Ha3BaHA
OIIHMOOYHOIA.

3. BhINonHEeHO 0JJHO U3 NMEPBBIX ABYX JIecTBUI, HaliIeHbI U
WCIIPaBJICHBI JBE OITHOKY B IPOTPaMMe, HA OJJHAa BEPHAs CTPOKa
HE Ha3BaHa OMINO0YHOM

YKa3zaHnus no oneHNBaHHIO baniasl

B 3amade TpeOyeTcs BBITOIHUTE TPH JCHCTBUS.
1. Ykazarp pe3yspTaT mporpaMMbl TP TaHHOM BBOJIE.

He BBINOTHEHBI YCTIOBYSI, TIO3BOJISIFOIINE TTOCTABUTD 2 WK 3 Oala. 1
[Ipu 5TOM FMEeT MEeCTO OJUH U3 CICAYIOMIHNX CIyJIaeB.

1. BoinosiHeHs! ABa nepBbIX AeicTBUs. [Ipu 3TOM HECyIIECTBEHHO,
HACKOJIBKO MPaBIWIBHO BBITIOIHEHO TPEThe JeiiCTBIE.

2. Halinensl u victipaBJieHbI JIBe ONMIMOKK B IpOorpaMmMe, He Ooee
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4eM OJlHA BEpHas CTPOKa Ha3BaHa ommoOo4uHoU. [Tpu aTOM
HECYIIECTBEHHO, HACKOJILKO MTPABMIILHO BBHITTOJIHEHBI IEHCTBUS 1 1
2.

3. BreimonHeHO 0HO U3 IBYX HEPBHIX NeiicTBhi. McmpaBieHa oqHa
n3 1Byx omubok. He Ooiree uem oxHa BepHas CTpoKa Ha3BaHa
OIIMO0YHONI

TpeHnpoBoYHbIN BapmaHT Nel2 ot 04.02.2019
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He BbImonHeHs! ycnoBusi, MO3BOJISIIOIINE TOCTaBUTD 1, 2 win 3 0
Oanna

Maxcumanouviii 6ain 3

Jaun maccus, coaepxamuii 70 HeOTpULIATENbHBIX LEbIX yncen. Onummure Ha
OJTHOM M3 SI3BIKOB MIPOTPAMMHUPOBAHUS aJITOPUTM, TIO3BOJISIONTNA HAUTH U
BBIBECTH HAUMEHBLIYIO HEYETHYIO CYMMY JIBYX COCETHUX DJIEMEHTOB MacCHBa.
T'apanTupyetcs, 4To B MacCUBE €CTh COCEAHHE AIIEMEHTHI ¢ HEYETHON CyMMOIA.

CHu Python IMackaap

#include <stdio.h> # nomyckaercs constn = 70;

#definen 70 TaKKe var

int main() { # UCIIOJIB30BATH a: array [0..n-1]
int a[n]; # LeNOYNCIICHHEIE of integer;
inti,j, X, y; # NepeMeHHbIE j, X, Y i, ], X, y: integer;
for(i=0;i<n; a=1{] begin

i++) n=70 fori:=0ton-1do

scanf("%d", for i in range(n): readIn(a[i]);

&alil);
a.append(int(input())) | end.
return O;

}

and (x%2 != I x<y))
((y = 0 and y=x;

0) or (x < (y )
y)) ==0or ) } )
then X <y)): pr!ntf( %d",

- _ y);
Yi=X y=X
end; print(y)
writeln(y);

YKka3zaHus no oneHNBaHHIO

Bbaniasl

Obwue ykazanus

1. B anropurMme, 3aMCaHHOM Ha SI3bIKE IPOTPAMMHUPOBAHMS,
JIOITYCKAETCs] HAJIMYUE OTNICIbHBIX CHHTAKCHYSCKUX OLTHOOK, HE
MCKaXKAOIHMX 3aMbICIIa aBTOPA MPOrPaMMBI.

2. DPHeKTUBHOCTH aNTOPUTMA HE UMEET 3HAUCHUS U HE
OLICHUBACTCSI.

3. JlomyckaeTcsi 3al1Ch arOPUTMA Ha SI3bIKE TPOTPaMMHUPOBAHHS,
OTJIMYHOM OT SI3BIKOB, IEPEUUCICHHBIX B YCIOBHH. B 3TOM city4ae
JIOJDKHBI UCTIONTb30BATHCS TIEPEMEHHBIC, aHAIOTHYHBIC OMHCAHHBIM
B ycioBuu. Eciy A3bIK IpOrpaMMUpPOBaHUS UCIIOIb3YET
TUMMU3UPOBAHHBIC IICPEMECHHBIC, OTIMCAHUS ITIEPCMCHHBIX TOJI?KHBL
6]>IT]> AHAJIOTMYHBI OTIMCAHUAM TMMCPEMEHHBIX Ha €CTCCTBCHHOM
s3pIKke. Mcnosbp30oBaHue HETUTTU3UPOBAHHBIX UJIN HeO6’L§IBHeHHLIX
MEepEMEHHBIX BO3MOHO TOJIBKO B ClIy4ae, €CJIM 3TO JI0IyCKaeTcs
A3BIKOM IIPpOrpaMMHUpPOBAHUsA; IIPHU 3TOM KOJIMYCCTBO NIEPEMCHHBIX
U UX UACHTH(UKATOPHI JOHKHBI COOTBETCTBOBATH YCIIOBUIO
3a1a4u

Conep:xaHue BEPHOT0 OTBeTa M YKa3aHUs 110 OLeHUBAHUIO
(momyckaroTcst wHbIE (OPMYIUPOBKH OTBETA, HE HCKAYKAIOIIUE €T0 CMBICIIA)

IIpensoxxen npaBUJIbHBIN aJITOPUTM, BbIIAIOIINI B KaU€CTBE
pe3yabpTaTa BepHOE 3HAUCHHE

Mackanab Python Cu
y =0; y=0 y=0;
fori:=0to foriin for(i=0;i<n-
n-2 do range(n- Li++) {
begin 1): x = a[i] +
x:= a[i] X= afi+1];
+ali+l]; afi] + if (x%2 1=
if (x mod afi+1] 0&&
2<> 0) if hi==nN
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He BbImOTHEHBI YCIIOBHS, TO3BOJISIOIINE TOCTABUTH 2 Oasuia.
[IpennoxeHo B LielIOM BEpHOE pEIIEHHUE, CoepKaliee He Ooiee
OJTHOH OIIMOKY M3 YUCIIa CIEAYIOIIHX:
1) B UMKIIE IPOMCXOJMT BHIXOJ 33 IPAHHILY MACCHBA
(HanpuMep, IPH UCTIONB30BAaHUHU 1IMKIA OT 1 110 N);
2) He MHHIHATA3UPYETCS WM HEBEPHO MHHUIIHATU3UPYETCSI
CU€TUMK KOJINYECTBA HalICHHBIX T1ap;
3) CuéTYuK KOMMYECTBa Map B UKJIC HE H3MECHSACTCS HITH
U3MEHsIEeTCsl HEBEPHO;
4) HeBepHO BBIAEIACTCS MOCIEIHIS IA(pa InUCIa;
5) mpu npoBepKe BBIIOIHEHUS YCIOBHUS IS aPbI
3JIEMEHTOB HCHONB3YIOTCSl HEBEPHBIE HWHIICKCHI;

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim12
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ONUIIINTE BRIUTPHINIHYIO cTpareruto Bacu. [locTpoiiTe nepeBo Bcex mapTuid,
BO3MOXHBIX ITPH 3TOH BBIMTPHINIHON cTpaTerny Bacu (B BUIE pUCYHKA WITH
TaOJINLIB).

Couepmanne BEPHOT0 0TBE€TA U YKAa3aHHUA IO OLICHUBAHUIO
(,HOHYCKaIOTCH HUHBIC (bOpMlePIpOBKI/I OTBE€TA, HC HCKaXXarlue €ro CMLICJ'Ia)

3aganume 1. 2) S=20...376) S=17, 18, 19.
3amanue 2. S =9, 10, 14, 15, 16.
3ananme 3.S=11,12, 13.

YKka3zaHnus no oneHNBaHUIO Bbaniasl

EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2019 1. NHOOPMATUKA
6) mocnenmss uudpa BEIACIACTCS HE Y CAMHUX DJIEMEHTOB
MAacCHBa, a y UX HHAEKCOB;
7) B CJOYKHOM JIOTHYECKOM YCIIOBHH MPOCTHIC IIPOBEPKH
BEPHBI, HO yCJIOBHE B LIEJIOM IIOCTPOEHO HEBEPHO
(mammpumep, nepenyTtansl onepanun «M» u « I,
HEBEPHO PACCTaBJIEHBI CKOOKH B JIOTHYECKOM
BBIPAXKCHUH);
8) oTCyTCTBYeT BBIBOJ OTBETA;
9) wucnomb3yeTcs MepeMeHHasi, He OOBABICHHAS B pa3zeie
OIMCaHMs IEPEMEHHBIX;
10) He yKa3aHO WJIM HEBEPHO YKa3aHO YCIOBHE 3aBEPIICHHUS
UK,
11) unAekcHas nepeMeHHas B IUKJIe He MEHsETCs (HarnpuMmep,
B riukute while) nimm MeHsieTcst HeBepHo;
12) HeBepHO paccTaBiICHbBI OMIEPATOPHBIE CKOOKH
He BbINOTHEHB! YCIIOBHS, TO3BOJIIIOIINE MOCTaBUTH | min 2 Gamuia 0
Maxkcumanvuwiii bann 2

JIBa urpoxka, ITama u Bacs, urpatot B cnexyrouryto urpy. Ilepen urpokamu
JIeKUT Kyda kamHei. Urpoku X0oasT o ouepenu, nepsolit xon aenaet [lama. 3a
OJIMH XOJ ITPOK MOXET JI00aBUTh B K4y TPH KAMHS WU YBEJIHMYUTH KOJIUICCTBO
KaMHeH B Kyde B JIBa pa3a U 3aTeM yOpaTh U3 Kydd OOUH KaMeHb. Urpa
3aBepIIaeTcs B TOT MOMEHT, KOTAa KOJIMYECTBO KaMHEH B Ky4e CTAHOBHUTCS HE
Mmenee 38. [ToGenuTeneM cUUTAETCs UTPOK, CETABIINIA MTOCIEIHIHA X0, TO €CTh
MIEPBBIM TOJYYUBIIUH Kydy, B KOTOpoi Oyaer 38 wim Gombiie kamHel. B
HaYaJILHBIA MOMEHT B Kyde Obuto S kamuei, 1 < S <37,

3amanue 1. a) YKakuTe BCe Takue 3HaUEHUS Yrcia S, mpu kotopsix [lama
MOJKET BBIMIPaTh B OAMH X01. OOOCHY#TE, YTO HAWICHBI BCE HYKHBIC 3HAYCHUS
S, ¥ YyKa)KUTE BBIMTPHIBAIOIIU X0 U KaXIOTO YKa3aHHOTO 3HAYCHHUS S.
0)Ykaxure Takoe 3HaUCHHE S, Mpu KOTOpoM [laia He MOKET BRIUTPATh 32 OJHH
X0J1, HO Tipu JiroOoM xoe Ilamu Bacst MOKET BEIMTPATh CBOUM IIEPBBIM XOJIOM.
OnuimTe BEIMTPHINIHYIO CTpaTeruio Bacw.

3ananue 2. YKaxuTe Bce 3HaUEHUs S, MPU KOTOPHIX y [lamiu ecTh BBIUTPHIIIHAS
ctpaterus, npuaém [lama He MOKET BEIMTPATh 3a OJWH XOJ M MOXKET BEINTPATh
CBOHMM BTOPBIM XOJIOM HE3aBHCHMO OT TOTO, Kak OyzaeT xomuth Bacs. J{ns
KaXJI0To
YKa3aHHOTO 3HAYCHHS S ONMUIINTE BRIUTPHIMIHYIO cTparernio [lamm.

3amanue 3. Ykaxute XoTs ObI OJTHO 3HaUYCHHUE S, Mpu KOTOpoM y Bacu ecthb
BBIMIPHINIHAS CTPATETHS, MO3BOJISIONIAS €MY BBIUTPATh MEPBBIM HJIH BTOPHIM
X0JI0M TIpH Jr000# urpe Ilamy, u y Bacu HeT cTpaTeruu, KOTopast O3BOJIKUT EMY
rapaHTHPOBAHHO BBIUTPATh MEPBBIM XO0M. J[J1s yKa3aHHOTO 3HAYCHHS S
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IIpeosapumenvhuie 3ameuanus

B 3a0aue om yuenuxa mpebyemcs guinonnume mpu 3a0anus. Hx
mpyoHocmu 6o3pacmaem. Konuuecmso 6annos 6 yeiom
coomeemcmayem Koaudecmsy 8binoIHeHHbIX 3a0anull (noopobHee
cM. Huice).

Owiubka 6 peuieHuU, He UCKANCAIOUAS OCHOBHO20 3AMbICIA U He
npugeouids K He8epHoMy Omeemy, Hanpumep apugdmemuieckas
omuOKa Py BRIYUCICHUN KOJUYECTBA KAMHEH B 3aKIFOYUTEIBHOM
TIO3HIINH, TIPH OIICHKE PEIICHUS HE YUYUTHIBACTCS.

IlyHKT la cuMTaeTCs BHIMOJHCHHBIM, €CIIM MPABUIILHO yKa3aHbBI BCE
MO3UIIMH, B KOTOPBIX [laiia BRIMTPHIBACT MIEPBBIM XOJI0OM, H
yKa3aHO, KaKUM JIOJDKEH ObITh nepBblif xoa. ITyHKkT 16 cunraercs
BBIMOJIHEHHBIM, €CJIH (1) MPaBUIILHO YKa3aHO, KTO U3 UTPOKOB
MMEEeT BHIMTPHIITHYIO CTPATETHIO B KAXKION M3 YKa3aHHBIX
TMO3UNHH, 1 (ii) OMCaHBI BRIUTPHIIIHBIC CTPATETHH — TaK, KaK 3TO
ceTaHo B 00pasIie pemeHus, Wi qpyTruM criocooom. [lepsoe
3a/laHie CYUTACTCS BHIITOJHCHHBIM TOJTHOCTHIO, €CITH BBHITIOTHEHBI
MTOTHOCTRIO 00a myHKTa: la  10.

3ameuanue ons nposepsroweco. ONMcaTh CTPATETUIO UTPOKA —
3HAYHT ONKCATh, KAKOW X0 OH JIOJDKEH CIIeNIaTh B TF000#
CUTYyAIIMU, KOTOPAsi MY MOXET BCTPETUTHCS MPU Pa3TUYHON UTPE
NPOTHBHUKA (CM. YCIIOBHE 337aun). ECTh 1Ba OCHOBHBIX criocoba
czenath 970. (1) M0OXXHO IOCTPOUTH IEPEBO BCEX MapTHH,
BO3MOXKHBIX NIPU BBIOPAHHOM CTpaTeruu, U yOeIUThCs, YTO BCE
3aKJIFOYUTEIIBHBIC MTO3UIIUHU SBJITIOTCS BRIMTPHIIIHBIMHE JJIS1 HTPOKA,
peanu3yromero crpateruio. (2) MoxXHO cBecTH 3a1aqy K
PacCMOTPEHHBIM BHIIIE MTO3UIISIM. HarprMep, BEIUTPEIITHY O
CTpPATETHIO UTSI UTPOKA, KOTOPBIA XOAUT IEPBBIM, MOXKHO OIIHCATh,
yKa3aB X0/JI, BEIYIIUI B MO3UIIMIO, 1JI1 KOTOPOM M3BECTHA
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BBIUTPBIIIHASL CTPATETHUS ISl HTPOKA, KOTOPBIN XOJUT BTOPBIM.
YT00BI MOTOOHBIM 00PAa30M ONHCATH BEIUTPHIIIHYIO CTPATETHIO
JUTS UTPOKa, KOTOPBIA XOAUT BTOpEIM (Banm), Hy>kHO niepebpathb
BCE BO3MOXKHbIE MepBbIe X0bI [1amim 1 yOequThesl, 4To AJIst BCeX
MOJTYYSHHBIX MMO3UIHIA MbI 3HAEM BBIMTPBIIIHYIO CTPATETHIO IS
UTPOKA, KOTOPBIHA XOIUT MEPBBIM.

B nmpuMepe pelieHus Mbl HCIIONIb3YeM B OCHOBHOM BTOPO#i crioco0
OIUCAHMS CTPATETUH. DK3aMCHYEMBI MOXKET OMHICHIBATh
CTpATETHIO JIIOOBIM YI0OHBIM eMy criocobom. CyIiecTBEHHO
(moBTOpUM), 4TOOBI (1) AJIsT KAXKIOH MO3ULIUH, KOTOPAsk MOXKET
BCTPETUTHCSI UTPOKY, PEATU3YIOLIEMY CTPATETHIO, OBLIO HOHSTHO,
KaKOW XOJ] OH JIOJDKEH celaTh, U (2) OBIIO TTOKa3aHo, YTO BCE
BO3MOJXKHBIC 3aKITFOUMTENbHBIC TO3HUIUH BBIUTPBILIHBIC JJISI 3TOTO
UrpoKa.

3adanue 2 cuumaemcs 8vblnoOIHEHHBIM, eciu (i) NPABUTLHO YKA3AHO,
KMO U3 USPOKOB UMeem BblUSPLIUHYI0 CIMPAME2UI0 8 KAXCOOU U3
VKa3auHulx no3uyul, u (ii) onucanvl blUzpblUiHble CIMPamezuu.

3aoanue 3 cuumaemcs 6bINOIHEHHBIM, eClU (i) NPABUTLHO YKA3AHO,
umo evluepblHylo cmpamezuto umeem Bans; (ii) npasuivho
OnuUcano depeso 6cex napmutl, B03MONCHLIX NPU IMOU
8bIUSPBIUHOU cmpame2ul (8 8ude pucyHka unu mabauywsl). Ipu
9MOM QONYCKAIOMCsL apupmemuyeckue omudKu, He UCKAdNCaruue
cymu peuteHus.

Bo secex cryuasx cmpameauu mozym 6vims ONUCAHBL MAK, KAK MO
COeNano 8 npumepe peuieHus, Ui Opyeum cnocooom

BrlInosiHeHB BTOPOE M TPEThE 33/1aHMS.
Jist mepBOro 3a1aHKs IPaBUIIBHO MEPEUHCIICHBI TIO3UIINH, B
KoTopbIx Ilamnia BeIMTpBIBaET MEpBLIM X00M (1. 1a), M MpaBUIILHO
yKa3aHO, KTO M3 UTPOKOB UMEET BHIUTPHIIIHYIO CTPATETHIO PU
yKa3aHHbIX 3HaueHusx S (m. 16). [Ipu aToM pomyckarorcs
HEJI0YETHI CIIETYIOMINX THITOB:

- B II. la He yka3aHO, KaKuM XOJ0M BeIMrpeiBaet [lama;

- B 1. 10 HE yKa3aHO, 4TO UTPOKaM HET CMBIC/IA YABaUBATh

KOJINYECTBO KaMHEH B Kyde.
3mech U gajee B PEUICHUIX JOMYCKAIOTCS apupMEeTHIeCKHe
OIIMOKH, KOTOPBIE HE NCKAXKAIOT CYTH PEIICHHS M HE IPUBOJAT K
HETIPaBWIBHOMY OTBETY

He BBINOTHEHBI YCTIOBYSI, TO3BOJISIFOIINE TOCTABHUTD 3 Oaiia, u
BBITNIOJTHEHO OJIHO M3 CIEAYIOIIUX YCIOBUH.
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e  BrimonHeHO TpeThe 3aaHUE.

e  BrmonHeHB IEpBOE U BTOPOE 3a1aHMHSL.

e [lepBoe 3amaHue BHITIOIHEHO, BO3MOXHO, ITPH HATMIHN
He0YETOB, YKa3aHHBIX B KPUTEPHIX Ha 3 Oaia; s
BTOPOTo 331aHus (1) MPaBMIBHO YKa3aHO, KTO U3 UI'POKOB
MMEET BBIMTPBIIIHYIO CTPATETHIO B KAXKIOH U3 yKa3aHHbBIX
NO3UIMH, 1 (ii) MpaBUIILHO yKa3aH nepBbli xox [lamm
NP BBIMTPBIIIHON CTPATETHH, OJHAKO HE YKa3aHOo, YTO
nociie BeiOpanHoro xona [lamu nomyvaercs no3unus,
BBINTPBINIHAS A7t Banu; 1uist Tpetbero 3aganHus
MPaBUJIBHO YKa3aH UTPOK, IMEIOIINH BBIUTPHIITHYIO
CTpaTETHIO

He BBIOTHEHBI YCTIOBHSI, TIO3BOJISIFOIIHE TTOCTABHUTD 3 WK 2 Oaiia, 1
1 BBITIOJTHEHO OJTHO W3 CJICAYIONTUX YCIOBUH.
e [IlepBoe 3aganue BHIMIOIHEHO, BO3MOXHO, C HEIOUETAMH,
yKa3aHHBIMH B KPUTEPHSIX Ha 3 Oanra.
e Bropoe 3amaHue BBIOIHEHO, BO3MOXKHO, C HEJIOUETAMH,
YKa3aHHBIMU B KPUTEPHsIX Ha 2 Oainia.
e  Jyis BTOPOTO ¥ TPETHETO 3aJaHHid BO BCEX CITydasx
MPaBUJIBHO YKa3aH UTPOK, IMEIOIIHIA BBIUTPBIITHYIO
CTpATETHIO

He BBINIOTHEHO HU OJTHO U3 YCIIOBHIA, TIO3BOJISFONINX TTOCTABUTH 1, 0
2 niu 3 Gamia

Maxcumanvhviii 6ain 3

JlaH CIIMCOK TOYEK MIIOCKOCTH € LIeJOYMCIICHHBIME KOOpAMHaTaMu. Heobxoxumo
OIPEJICIIUTh:

1) Homep koopauHaTHOU yeTBepTH K, B KOTOpO HaxoxuTCs OOJIbIE BCETO
TOUEK;

2) Touky A B 9TOW 4eTBEpTHU, HAUMEHEE YIAIEHHYIO OT Oceil KOOpAUHAT;
3) pacctosiaue R ot 3T0it Touku 0 Onrkaimei ocu.

Ecnu B HECKOJIBKHX YETBEPTSIX PACIIONI0KEHO OJIMHAKOBOE KOJMYECTBO TOUCK,
CJIeZlyeT BEIOpATh Ty YE€TBEPTh, B KOTOpPOU BenuunHa R Menbire. [Ipu paBeHcTBe
Y KOJINYECTBA TOYEK, U BEJIMIHHBI R HE0OX0JMMO BbIOpATh YETBEPTH C
MeHbuM HoMepoM K. Eciiu B BEIOpaHHO 4eTBEPTH HECKOJIBKO TOYCK
HAXOJIATCS HA OJJMHAKOBOM MHUHHMMAJIBHOM PACcCTOSIHUU OT OCEeH KOOPJAUHAT,
HYKHO BBIOpATh
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MEPBYIO 10 CHHCKY. To4KH, XOTs ObI OHA N3 KOOPANHAT KOTOPBIX paBHA HYJIIO,
CUMUTAIOTCS HE MPHHAJUICKAITIMU HU OJHOM YETBEPTU U HE PaCCMAaTPHUBAIOTCSI.
Hanummre a3 dexTuBHyr0, B TOM YHCIIE 110 NaMsITH, IIPOrpaMMy, KoTopas Oyaer
pemIath 3Ty 3a1ady.

B nepBoii cTpoke BBOJUTCS OJTHO LIET0€ TOJOKUTEIBHOE THCII0 — KOJTUIECTBO
touek N. Kaxxnas u3z cnenyromux N CTpOK COEPKUT KOOPAUHATHI OYepeaHON
TOYKH — JIBa LIETIbIX Yncia (MepBOe — KOOPAUHATA X, BTOPOE — KOOPAUHATA ).

HpMMep BXOJHBIX JAaHHBIX:
7

-34

12

11

04

2-3

68

121

IIporpamma moipKHa BRIBECTH HOMEpP BBIOpaHHOM deTBepTH K, KOJIMIecTBO
TOYEK B HEW M, KOOpIUHATHI BEIOPAHHOW TOYKU A U MHHUMAJILHOE PACCTOSHHE
R o o0Opa3ity, npuBeIEHHOMY HIKE B IPUMEPE.

IIpuMep BBIXOIHBIX JAaHHBIX JJIS MPUBEIEHHOTO BBIIIC TPUMEPa BXOIHBIX
JTaHHBIX:

K=2
M=3
A=(-12, 1)
R=1
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i, k, N, x, y: integer;
begin
for i:=1 to 4 do count[i] :=0;
readIn(N);
for i:=1to N do begin
readIn(x, y);
if x*y <> 0 then begin
if (x>0) and (y > 0) then k:= 1 else
if (x <0) and (y > 0) then k:= 2 else
if (x <0) and (y < 0) then k:= 3 else k:=4;
count[k]:= count[k] + 1;
if (count[k] =1) or
(abs(x) < R[k]) or (abs(y) < R[K]) then begin
if abs(x) < abs(y) then {BeiGpars min(abs(x),abs(y))}
R[k]:= abs(x)
else R[k]:= abs(y);
XR[K]:= x; yR[K]:=y;
end;
end;
end;
k:=1;
fori:=2to 4 do
if (count[i]>count[k]) or
(count[i] = count[Kk]) and (R[i] < R[k]) then
ki=1i;
writeln('K =", k);
writeln('M =", count[k]);
writeln('A = (', xR[K], "', YR[K], ));
writeln('R =", R[K]);
end.

YKka3zaHus no oneHNBaHHIO

Bbaniasl

Couepmanne BEPHOT0 0TBE€TA U YKAa3aHHWA IO OLICHUBAHUIO
(,HOHYCKaIOTCH HWHBIC (bOpMlePIpOBKI/I OTBCTA, HC HCKaXarlue €ro CMI)ICJ'Ia)

var count, R, xR, yR: array[1..4] of integer;

IIpenBapuTebHbIC 3aMeYAHUS.

1. B 3anmaue ectpb aBa 3ananus (A u b). CoOOTBETCTBEHHO, YUEHHK
MOJKET MPEJCTaBUTh JIB€ IPOrpaMMebl. B kax ot U3 nporpamm
JIOJDKHO OBITh yKa3aHO, PEIICHNEM KaKOTO U3 3aJaHuil OHa
sBiseTcs. Eciu B paboTe mpecTaBieHa o/lHa MporpaMMa, TO B Hei
TaKOKe TOJDKHO OBITh YKa3aHO, PEIICHUEM KaKoro U3 3aJaHni OHa
SBIISIETCHL.

2. Ecnu y4eHHK He yKa3al, K KaKOMY 3a/IaHHI0 OTHOCHUTCS
MpOrpaMMa, WA MOXKHO TPEIOIOKHUTh, YTO YUCHHUK OIIHOCS B
uIeHTU(HUKALUMKY TPOrpaMM, He00X0IMMO CIIeZI0BaTh
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MPUBEAEHHBIM HIDKE MHCTPYKIMAM. Cirydaii 2.1. YueHuk
MIPEICTAaBIII TOIBKO OHY MPOTPAMMY.

Crnemyer paccMaTpuBaTh IPOTrpaMMy Kak pelieHne 3aganus b u
OIICHUBATH €€ 10 COOTBETCTBYIOIINM KPUTEPHSIM.

Crydaii 2.2. YAeHHUK IPEICTaBIII IBE IPOTPAMMEI, HO yKa3aHHe
3aJJaHusl €CTh TOJILKO ISl OTHON M3 IPOTPaMM.

Crenyer paccMaTpUBaTh BTOPYIO MIPOrpaMMy KakK OTBET Ha
ocTaBIIeecs 3a/laHue.

Coyuaii 2.3. Y4eHUK NpeaCcTaBUII JIBE TPOTPAMMBI; HU JUIsl OTHOU
U3 HUX 33/IaHKe HE YKa3aHOo, WK B 000MX PEIICHHUAX YKa3aHO OJTHO
¥ TO K€ 3aJaHue.

Crnenmyet niepByro (110 TOPSIIKY B MPEICTABICHHBIX YYCHHKOM
MaTepualiaX) IporpaMMy paccMaTpUBATh KaKk OTBET Ha 3aJaHue A,
a BTOPYIO — KaK OTBET Ha 3amaHue b.

Cryyaii 2.4. YAeHHK IPenCcTaBmI OoJiee IBYX MPOrpaMM.

Crnemyer paccMaTpuBaTh TOJBKO ABE MOCIETHIE IPOTPAMMEI H
COOTHOCHTH HX C 3aJIlaHUSIMH 10 TpaBuiam 2.1-2.3.

Cnyuaii 2.5. Pemenue, nmpeacTaBieHHOE B KA4eCTBE PEIICHUS
3aJaHusl A, 10 KpUTEPHAM JUIst 3a1aHks b MOXKeT ObITh OLIEHEHO B
3 unm 4 6amna. [Ipu 5ToM penieHne, npecTaBIeHHOE B KAUeCTBE
peuienus 3a1anus b, olleHEHO MEHBIIUM 0aJIIOM.

Crenyer cuuTaTh, 4TO YUCHUK MepenyTai 0003HaueHHs 3a1aHUi 1
OIICHUBAThH PEIICHHE, MPEICTABICHHOE KaK PEIICHUE 3aIaHus A,
0 KPUTEPHSIM 33aJaHus b.

HAIIOMUHAEM! Hmoeogwiii 6aan 3a 3a0a4y — 3mo 60abuiuii u3
0ann08, NONYYEHHBIX YHEHUKOM 3d Kadcooe u3 08yx
npeocmagieHHbIX peuieHull.

Iosichenust Ot NPOBEPSIOUIUX.

1. 3amanue b sBnseTcs ycnoxHeHreM 3ananus A. Ecnu B kauecTBe
peuienus 3ananus b npencTaBieHo pelieHne 3ananus A, To
CUUTAETCS, YTO YUCHUKOM JOIMYILEHa ONeYaTka, U pelleHne
OLICHUBAETCS 110 KPUTEPHUSIM JJISI 3aTaHusI A.

B kauecTBe pemienuns 3a1aHus A MOXKET OBbITh IPEICTaBICHA
Iporpamma, KOTopasi pelaer 3aja4y IpHu NpoU3BOJILHOM
KOJINUECTBE BXOJIHBIX JJAHHBIX (Kak B 3a1aHuH b), ocyriecTBisis
TIOJTHBIN TIepe0op Bcex BapuaHTOB. Takas mporpamMma
Hea((eKTHBHA 10 BPEMEHH, [T09TOMY OHa JIOJDKHA OLIEHUBAThCA 2
Gamamu.

2. JIsa 3aiauust (M, COOTBETCTBEHHO, BOBMOXKHOCTD JUISI
9K3aMEHYEMOT'0 MPEJICTAaBUTh JIBE IPOTPAMMBI) JAI0T YUECHHUKY
BO3MOJKHOCTb (TIpH €T0 JKeJIaHWM) CHAa4ajla HalncaTh MeHee

cioxHoe U MeHee dhdexTrBHOE pelrrenue (3amanue A), KOTopoe
JIaéT eMy MpaBo MOJNy4YHTh 2 6auia, a 3aTeM MPUCTYIUTh K HOUCKY
6omnee 3QpPeKTUBHOTO pEIICHHUS.

3. [Ipuenéunple B 1. 2.1-2.5 mpaBmiia UMEIOT IEJIBI0 H30EkKaTh
CHIKEHUsI 0aJNIOB M3-3a TOTO, YTO YUEHHK MeperyTat
0003HaYCHHUS 3aaHUH.

Obwue npunyunsl OYeHUBAHUs peueHUl

4 6amna craButcs 3a 3G (HEKTHBHYIO U MPABUIILHO pabOTaIOIITYIO
nporpamMmmy, pelarolyo 3aaaqy B oouem ciyyae (3anaya b). [Ipu
3TOM MPOTpaMMa MOXKET COJEPIKATH 10 TPEX CHHTAKCHIESCKUX
OIIHUOOK («OTTHCOK»).

3 Gasa cTaBUTCS B cilydae, Koraa pakTHUeCKH 3a/1aua pelieHa 1
petieHa 3G GEeKTUBHO 110 BPEMEHH, BO3MOXHO, C XPAHEHHEM BCEX
BXOJIHBIX JIaHHBIX B MACCUBE, HO KOJUYECTBO «OIUCOK» OoJiee
Tpéx (HO He OoJiee MATH) U OIMYIIECHO He Oojee 0THOMH
COJIepIKaTeIbHOM OIIMOKH, HE ITO3BOJISIOIIEH YCOMHUTBCS B TOM,
YTO K3aMEHYEMBIN NIPaBUJIBHO IIPUIyMAaJl AJITOPUTM.

2 Oanya CTaBHTCS, €CIH IIPOTpaMMa, peraromias 3agady b, B
JOTOJIHEHUE K HETOUYHOCTAM, KOTOPBIC MEPCUUCIICHBI BBIIIEC,
paboTaeT HeI((PEKTUBHO 1O BPEMEHH U/HJIH OMYIICHO 10 TPEX
YIOMSHYTHIX BBIIIE COAEPKaTeNbHBIX OmUO0K. KomrmuecTBo
JIOMYCTUMBIX «OTHCOK» — JI0 CEMH.

2 Gasia Tak)Ke CTAaBUTCS 32 MPABIIBHOE PEIICHHE YIPOIICHHON
3agaun (3amaua A).

1 6asn ctaBuTCsI, €CM MPOrpaMMa HanKucaHa HEeBEPHO, HO U3
OTUCAHUSI AITOPUTMA U OOIIE# CTPYKTYPBI IPOTPAMMBI BUIHO, YTO
3K3aMeHyeMBIﬁ B IICJIOM MPAaBUJIbHO NPEACTABIACT ITYTh PECHICHUA
3aJa4H.

Janee 5t 001ne NpUHIMIB YTOYHEHEI

Kputepuu oueHnBaHus 3aaHus A

Ipu pemennu 3agauu A porpaMMa BEpHO HAXOIUT TPEOYEMYIO
CyMMy

JUTSL JTFOOBIX 6 TIap UCXOIHBIX JaHHBIX.

JlomyckaeTcst 1o MATH CHHTAKCHYCSCKUX M IPUPABHEHHBIX K HUM
omuOOK (CM. KpUTEPUU OLIEHWBaHWs 3anaHus b Ha 4 6amna)

He BBITIOTHEHBI YCIOBHSA, TIO3BOJIAIONTIE TOCTAaBUTH 2 Oaita. 13

OTIMCaHMA ANTOPUTMA M 00IIEeH CTPYKTYpPhI MPOrpaMMBI BUIHO, UTO

9K3aMEHYEeMBIH B IIEJIOM IPABUIIEHO MPEACTABISACT MyTh PEIICHUS
3anaun. Jlomyckaercs 10060e KOJTMUECTBO «OIHCOK)
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Kpurepuu onennBanus 3aganus b

IporpaMma npaBuIIbHO paboTaeT s JTIOOBIX COOTBETCTBYIOIINX
YCIIOBHIO BXOJIHBIX JaHHBIX U IIPU 9TOM d()(HEeKTUBHA KaK 10
BPEMEHH, TaK U I10 IaMSTH, T.€. He HCIIOJIb3YIOTCS MaCCHBEI U
IpYyrue CTPYKTYPhI JaHHBIX (B TOM YHCIIE CTEK PEKYypPCHBHBIX
BBI30BOB), pa3Mep KOTOPHIX 3aBUCUT OT KOJIMYECTBA BXOIHBIX
9JIEMEHTOB, a BpeMsI pa0OTHI TPOIOPLUHOHATIBHO ATOMY
KOJIMYECTBY. BO3MOKHO HCIIONIb30BaHIE MACCHBOB U
JUHAMHYECKUX CTPYKTYD AaHHBIX IPH YCIOBHH, YTO B HUX B
Ka)XIIbIil MOMEHT BPEMEHH XpaHUTCS (PUKCHPOBAHHOE KOJINYECTBO
9JIEMEHTOB, TPEOYIOIUX JUIs XpaHeHus: MeHbie 1KO.
[porpaMma MoxeT coepkarh He Ooiiee TPEX CHHTAaKCHYECKHX
omMOOK CIEeIYIONNX BUIOB!

1) npomyrueH uin HEBEPHO yKa3aH 3HaK MyHKTYAIHH;

2) HEBEpHO HAIHKCAHO WM MPOIYIICHO 3ape3ePBHPOBAHHOE

CJIOBO $I3bIKa IIPOIPAMMHUPOBAHHS;
3) He ommcaHa WK HEBEPHO ONMCAHA IEPEMEHHAS;
4) npUMEHseTCsI Onepalys, HeMOMyCTUMAs TS
COOTBETCTBYIOIIETO THUIIA IAHHBIX.

K cuHTakcnyeckum ommbKaM NpUpaBHUBACTCS HCIOJIB30BAHUE
HEBEPHOTO THIIA JAHHBIX.
Ecnu ontHa ¥ Ta ke ommOKa BCTpedaeTcsi HECKOJIBKO pa3, OHa
CUMTAETCS 32 OJIHY OLINOKY

MHHLHATIN3AIIH;
2) He BBIBOAWTCS Pe3yJbTaT, paBHbIii 0, wiu BMecTo 0
BBIBOJIUTCS] HEBEPHOE 3HAUCHHE;
3) jmomyIeH BBIXO/ 33 TPAHUITY MAcCHBa,;
EEENTY

4) wucnons3yercs 3HaK “<” BMecTO “<=", “or” Bmecro “and”
U T.IL

He BbInosHEHBI YCIIOBHS, TO3BOJISIIOIINE MTOCTABUTH 3 min 4 Oauia.
[Iporpamma paboTaeT B 11€710M BEpHO, 3()(HEKTUBHO W HET,
HarpuMep JUIsl peIeHHsI 3a/1a41 HCII0NIb3yeTcst epedop Beex
BO3MOJKHBIX BAPHAHTOB BEIOOpA JIEMEHTOB B Iapax. B
peanu3anyy aropuT™Ma JIOMyCKaeTcs 10 TPEX coepKaTeIbHbBIX
OmMOOK, TOMYCTUMBIC BUABI OIIUOOK IIEPEUUCIICHBI B KPUTEPHUSIX
Ha 3 Gamna.

Konm4ecTBO CHHTaKCHYECKHX «OIUCOK» He TOJDKHO OBITH OoJee
cemu. [IporpamMma mMoxet ObITh Hed(p(peKTHBHA 11O BpEMEHH,
HalpUMep Bce YHCIIa 3alIOMUHAIOTCS B MACCHBE U IepeOHpatoTes
BCE BO3MOXKHBIE CYMMBI, T.€., II0 CYTH, PEAIM30BaHO PEeIICHHE
3ajaun A 6e3 orpaHHYeHHI Ha KOJIWYECTBO BBEICHHBIX Hap

He BBINOTHEHBI YCIIOBHS, TO3BOJISIONINE TOCTABUTH 4 Oaia.
[Iporpamma B 1esmoM paboTaeT MpaBUIIBHO IS JTFOOBIX BXOIHBIX
JAHHBIX TPOM3BOJIBHOTO pa3mepa. Bpems paboTst
MPOTIOPIMOHATIFHO KOJIMYECTBY BBEIEHHBIX YHCEIN; TPABHIHHO
yKa3aHO, KaK1e BEITMYUHBI TOJDKHBI BEIYUCIATEHCS 110 X0y YTEHUS
3JIEMEHTOB TIOCIIe0BaTeNFHOCTH urcen. KonmngecTBo
CUHTaKCUYECKHX OIMUOOK («OMUCOK») YKA3aHHBIX BHIIIC BHIOB —
He OoJiee MATH.
Hcnonp3yeMasi maMsTh, BO3MOXKHO, 3aBUCHT OT KOJMYECTBA
MPOYUTAHHBIX YUCET (HanpnMep, BXOJHBIC JaHHBIC 3alIOMHUHAKOTCA
B MaccuBe, koHTeliHepe STL B C++ wiu Apyroit ctpykType
JaHHBIX). JlomyckaeTcst omuoOKa IIpy BBOJIE U BBIBOJIE JaHHBIX, HE
BIIHSIOIIAS HA COICPIKaHUE PEIICHHS.
[Iporpamma MOXKeT conepKath He 0oJiee MATH CHHTaKCHICCKHUX H
MPUPaBHEHHBIX K HUM OIIHAOOK, OITMCAHHBIX B KPUTECPHUIX Ha 4
Oamma. Kpome Toro, momyckaercst HATMYUE OTHOM OIIHOKH,
TIpUHAIJIS)KAIICH K OJHOMY U3 CICAYIOIINX BHIOB:

1) ommOKa HHHIMAIM3AIMH, B TOM YHCJIE OTCYTCTBHE

He BbInonHeHs! ycnoBusl, MO3BOJISIIOIINE TOCTABUTD 2, 3 wiu 4
Oauta. M3 onrcaHus anropuTMa u 00IIei CTPYKTYPBI IPOTPaMMBI
BUJTHO, YTO IK3aMEHYEMbIH B LIEJIOM MPABUIIBLHO MIPEACTABISET
MyTh pelieHus 3anaun. Jlomyckaercs io00e KOJIUIEeCTBO
«OTHUCOK». | OayI CTABUTCS TAKKE 32 PEIICHS, BEPHBIC JIUIIIb B
YACTHBIX CIy4asx

He BBINOTHEHBI KPUTEPHUH, TIO3BOJISIONIUE TOCTABUTH 1, 2, 3 miu 4
Oayma

Maxcumanvuoui 6ann ons sadanus b

S

Hmoeoswiii makcumanvbHblll OaL

© 2019 Bcepoccuiickuit npoekTt «EI3 100 BAJNNOB» vk.com/ege100ballov
BapwaHT coctaBneH no matepuanam K. MNonskoea kpolyakov.spb.ru

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim12

Pa3speluaetcsa cBob6ogHOe KONMMPOBaHME B HEKOMMEPYECKNX 0BpasoBaTesibHbIX Lensx

~

oN AUX NI9HhO90dNHEdL

WA RRTR AN, - rozosT

o)
=

E»
&5


http://vk.com/ege100ballov
https://vk.com/away.php?to=http%3A%2F%2Fkpolyakov.spb.ru&cc_key=
http://vk.com/informatics_100/2019kim12

	Приоритеты логических операций: инверсия (отрицание), конъюнкция (логическое умножение), дизъюнкция (логическое сложение), импликация (следование), тождество. Таким образом, А /\ В \/ С /\ D означает то же, что и ((А) /\ В) \/ (С /\ D).

