EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MHOOPMATUKA

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no MTH®OPMATHUKE n UKT

HNHcTpyKuMs 0 BHINOJHEHUIO padoThI

DK3aMeHaIMoHHas paboTa COCTOUT M3 OBYX 4YacTeH, BKIIOYAIONINX B ceOs
27 3apmanuid. Yacte 1 comepxur 23 3amaHusi ¢ KpaTKUM OTBETOM, 4acTb 2
CONIEPXHUT 4 3a7aHus C Pa3BEPHYTHIM OTBETOM.

Ha BrmomHeHme sk3aMeHaNMOHHOW paboTel mo wHpopmatuke u NKT
oTBOJUTCS 3 yaca 55 MuHyT (235 MUHYT).

OtBeTbl K 3amaHusM 1-23  3amucelBalOTCI B BHAC — YHCA,
MOCJIEI0BATEILHOCTH OYKB WK Iidp. OTBETHI 3aMUIIKNTE B MOJIC OTBETA B TCKCTE
paboThI, a 3aTeM IepeHecUuTe B OJ1aHK OTBETOB Ne 1.

OTBEI‘I&. 1 2.3

3amanus 24—27 TpeOyroT pa3BépHyTOrO 0TBeTa. B Omanke oTBeTOB Ne 2 ykaxkure
HOMED 3aJaHHUs U 3aMHUIINTE €ro MOIHOE PEIICHHE.
Bce Omanku EI'D 3amonHsroTcs ApKUMH 9€pHBIMH YepHIIamu. JlomyckaeTcs
UCIIOJIb30BAaHUE T€IEBOM, KAIMJUIIPHOM UJIH NIEPHEBOU pyUEK.

[Ipu BBIONHEHUM 3alaHUI MOXKHO TIOJB30BaThCS YSPHOBHKOM. 3aIllUCH B
YEepHOBMKE HE YUHUTHIBAIOTCS NPH OIIEHUBAHUH PAOOTHI.

Bannel, momyueHHsle BaMu 3a BBINONIHEHHBIE 3aJaHHA, CYMMHPYIOTCS.
ITocrapaiiTech BBIIOIHUTH KaK MOXKHO OOJIBIIIE 3alaHUH U HaOpaTh HanOoJbIIee
KOJIMYECTBO OaJLIOB.

Kenaem ycnexa!
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B sk3aMeHaIMOHHBIX 3aJaHHUAX HCTIOJIB3YIOTCA CIIEAYIOIINE COTJIAIICHUS.

1. O6o3HaueHUS IS TOTHIECKHUX CBS30K (OTepartuii):

a) ompuyanue (uaBepcus, mornueckoe HE) o6osnauaercs — (Hampumep, —A);

b) xowvionkyus (mormueckoe ymHOXeHHe, Jormdeckoe M) obGosmaugaercs /\
(uampumep, A /\ B) mu6o & (mampumep, A & B);

C) Ousvionkyus (JOruveckoe cioxenue, yorudeckoe WMIJIN) ob6osmauaercs
(mampumep, A V B) nubo | (Hanpumep, A | B);

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

€) moocdecmso 0bo3Hauaercs = (Hanpumep, A = B). Beipaxxenue A = B ucTuHHO
TOTZIa ¥ TOJBKO TOTJa, Koraa 3HaueHus A u B coBmagarot (100 oHH 00a
HCTUHHBI, JITOO OHKU 002 JIOKHEI);

f) cumBonr 1 wucmonb3yercs s 00O3HAYEHHsS UCTUHBI  (MCTHHHOTO
BbICKa3bIBaHUA); cuMBol (O — i1 oOo3HaueHWs JDKH  (JIOKHOTO
BBICKA3bIBAHHS).

2. JIBa JIOTHMYECKHX BBIPAKCHMS, COJCPXKAIINX MEPEMEHHbIC, HAa3bIBAIOTCS
pasHocunbHeiMy  (3KBUBAJICHTHBIMM), €CIM 3HAUEHHWS OTHUX BBIPKECHUH
COBIIAJIAIOT TIPH JIFOOBIX 3HAYCHUSIX IIepeMeHHBIX. Tak, BeIpaxeHnus A — B u (—A)
V B paBHocuibhbl, @ A V B u A /\ B HepaBHOCHJIbHBI (3HAYCHHUS BBIPAKCHUI
pasHble, Hanpumep, mpu A = 1, B = 0).

3. [IpropuTETHI JIOTHYECKUX OTIEpallnii: WHBEpCHs (OTpUIAHWE), KOHBIOHKIIHS
(;mornueckoe yMHOKEHHE), TU3BIOHKIMA (JIOTHYECKOE CIIOKEHHUE), HMILTAKAIIHS
(cnenoBanue), ToskaecTBo. Takum o6pazom, A /A BV C A D o3Hauaert To e, 4To
u ((—A)AB)V(CAD).

Bosmoskna 3amice A /A B /A C Bmecto (A /A B) A C. To ke OTHOCHUTCS M K
JM3BIOHKIMA: Bo3MoxkHa 3anuck A V BV C Bmecro (AV B) V C.

4. O6o3nauennss Moaiit u KOalT HCHONB3YIOTCS B TPAIWIMOHHOM JUISA
MHPOPMATHKHU CMBICIIE — KaK 0003HaUEHHSI €UHHI N3MEPEHNUS, YbE COOTHOIICHHE
¢ eqUHUIEH «OaiiT» BhIpaXkaeTcs CTENEHBIO IBOWKH.
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Yacre 1 —]
Ha pucynke crpaBa cxema jpopor H-ckoro paiiona mzoOpakeHa B Buzae rpada, B my
Omeemamu K 3a0anuam 1-23 aenaomes uucio, nocie0osamenbHOCHby OyKe unu Tabnuue  conepiKaTcs  CBENCHWS O JUMHAX OTHX JIOPOr (B KHIOMETpaX). M
uugp, komopuie cnedyem 3anucams 6 bJIAHK OTBETOB Ne 1 cnpaga om nomepa I
COOmeemcmeyouezo 3a0aHUA, HAYUHAA C NePeoil Klemouku, Oe3 npoodenos, 111 m |13 (4 |15 |16 | 107 S
3anAmMyIX_u_Opy2ux _00NOIHUMENbHbIX cUM80108. Kaxcoviii cumeon nuwmume 6 I11 28 32 25 0
0mOenbHOIl KllemoyKe 8 COOMEemMCmaul ¢ HPUGEOEHHLIMU 8 OIAHKe 00pa3yamu. 112 28 25 12 27 O
113 25 16 (v
m4 |32 12 34 14 O
N . I15 27 16 36 C
CKOJIBKO 3HaYaluXx Hyjel B IBOMYHOH 3aIlMCH IeCTHaAaTepuyHoro yucia 75BD1g? 6 | 25 34 30
117 14 36 30 L
Otger: z
X
A B =
Jlornueckas pynxkuus F 3anaércs Boipakeruem (a A b) V (C A (—a vV b)). Onpenenure, 1 E <
KaKOMy CTOJIOIYy TaOJUIBI MCTHHHOCTH (YHKIMH F COOTBETCTBYeT Kaxkias W3
NEpEMEHHBIX a, b, c. Z
? ? ? F 5 n : £
10
0 0 0 1 N
0 0 1 1 T o
aK Kak TaOJIMIy M CXEMy DHCOBaJIM HE3aBHCHUMO JAPYr OT Jpyra, TO Hymepauus o
0 1 0 0 HACENEHHBIX MYHKTOB B TAa0JIMIE HUKAK HE CBA3aHa C OyKBEHHBIMM 0003HAYEHUAMH HA [N
0 1 1 0 rpade. Onpenenure, KakoBa JIMHA JOPOTH U3 myHKTa B B myHKT E. B
1 0 0 0
Ortser:
1 0 1 1 —
E—
1 1 0 1 ——
1 1 1 1 =
—
B otBere HanmmmTe OYKBHI @, b, C B TOM HOPAKE, B KOTOPOM HIYT COOTBETCTBYIOIIUE
UM ctoJious (0e3 pazaenurenei). —
Orger:
[OE=i0]]
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B dparmenTe 6a3bl JaHHBIX NPEICTaBICHbI CBEJCHHUS O POJACTBEHHBIX OTHOLICHHSX.
Ompenenute Ha OCHOBAaHMM TPUBEAEHHBIX NAHHBIX HACHTHOHUKATOp TETH
Ilerposoii 1.b. (TéTelt cuuTaeTcs cecTpa OTLA WU MaTepu).

Tabnvua 1 Tabnuma 2
1D Gammmus_ 1.0 Tlo ID_Ponutens | ID_Pebenka
1 70 12
7 OCTpOBa AA. X 54 16
12 Koros b.B. M 7 16
16 Kyspmunpix '’'M. | M
24 Honos U.A. M 54 33
33 Ky3pmuupix JIM | K ! 33
35 Bunacosa A.T. X 16 35
39 | Kotos H.B. M 41 39
41 Ierposa SI.M. X 12 39
43 IMerposa 1.B. X 54 41
47 bacosckuii T.I1. M 7 11
54 Kyspmuneix Mb | M a1 3
55 XunaunH O.Y. M 12 23
70 3asu I'.JI. K 13 47

OrTser:

Tlo xaHanmy CBSI3M C TOMOIIBIO PAaBHOMEPHOTO JBOMYHOTO KOJA TepelaroTcs
cooOuieHus, coaeprkariue Toibko 4 Oyksel: A, b, B, I'. Kaxx1o# OykBe cOOTBETCTBYET
CcBOE KOJIOBOE CJIOBO, MPH 3TOM JUIs Habopa KOJOBBIX CJIOB BBIMOJIHEHO TaKOe
CBOMCTBO: JIIOOBIE /1Ba CJI0BA U3 HAOOpa OTINYAIOTCS HE MEHEE YeM B TPEX MO3HUIIHSAX.
DTO0 CBOMCTBO Ba)XHO Uil pacuiu(poBKH COOOIICHUH NMpH HATHMYuM momeX. Jlist
konupoBaHus 0ykB b, B, I' ucronb3yrorcest 5-0UTOBbBIE KOJIOBBIE CIIOBA!

b-00001,B-01111,T"—10110.
5-0uToBbIM KON Ans OykBbI A HauuHaeTcs ¢ 1 u 3akanumBaetcs Ha 0. Ompenenute
KOJIOBOE CJIOBO ATt OYKBHI A.

OrTBerT:
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El V ucnionHuTens AKKoOp 1B€ KOMaH/Ibl, KOTOPBIM IIPUCBOCHBI HOMEpA:

1. npu6aBs 2,
2. yMHOXb Ha X

IZie X — HEM3BECTHOE TOJIOKHUTENbHOE Yrcno. [IporpamMma Ayist HICIIOMTHHUTENST AKKOPI —
9TO TMOCIEA0BAaTEIbHOCTh HOMEpPOB KomaHz. M3BectHo, uTto mporpamma 12211
nepeBoUT Yncsio 1 B unesio 52. Onpenenvre 3Ha4E€HUE X.

OrtBerT:

Kakoe menoe 4ucio MODKHO OBITH 3amucaHo B siueiike Bl, uToObl nuarpamma,
IOCTPOCHHAsE IO 3HA4eHHAM s4yeek auanazoHa A2:C2, COOTBETCTBOBaNa PHCYHKY?
W3BecTHO, UTO BCE 3HAUEHMS UEEK U3 PACCMaTPUBAEMOT0 JUaa30Ha HEOTPULATENIbHBIL.

A B C
20 ?77? 35
2 =C1-2*B1*B1 | =(B1*B1*B1-4)/Al =C1-8*B1

X

[EnN

OrtBer:
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Sanumure YHncCiI0, KOTOpOC 6y}1€T Hare4aTaHO B pE3YyJIbTAaTC BBIIIOJIHCHUA cneny}omeﬁ

MIPOTPaMMBEI.

IMackanb Python Cu
var n, s: integer; n=1 #include
begin s=0 <stdio.h>

n:=1, while n <= int main()
s:=0; 300: {inth=1,s=
while n <= 300 s=s+30 0;
do begin n=n*5 while (n <=
s:=s+30; print(s) 300) {
n:=n*5 s=s+30;
end; n=n%*5;
write(s) }
end. printf("%d",
s);
return O;
OrtBeT:

[Mocne mpeoOpa3oBaHHs pacTpPOBOro rpaduyeckoro Qaina ero 00beM yMEHBIIHICS B
1,5 paza. Ckonbko 1[BETOB OBUIO B NaJUTPEe MEPBOHAYAIBHO, €CIH IOCHe
npeoOpa3oBaHus ObUIO MOJIYYEHO PacTpPOBOE U300paKEHUE TOTO K€ pas3peleHus B 16-
LBETHOI manutpe?

OrTser:

CKOJIBKO CYIIECTBYET Pa3IMYHBIX CHMBOJIBHBIX IOCJIEIOBATEILHOCTEH UIMHBI 3 B
4yeThIpExOykBeHHOM andasure {A,B,C,D}, eciu u3BeCTHO, 4TO OJHUM M3 coceaen A
o0s3arensHO aBisieTca D, a OykBbl B 1 C HUKOTIa He COCENCTBYIOT APYT € APyrom?

OrTBerT:

© 2020 Bcepoccuiickuii npoekTt «EM3 100 BANNOB» vk.com/ege100ballov
Cocrasutenb: Nogorpad

TpeHnpoBoYHbIN BapmaHT Ne18 ot 20.04.2020 4/11

IMpouenypa F(n), rae n — HaTypaiabHOE YUCTIO, 33/1aHa CIEIYIOIINM 00pa3oM:

IMackais Python Cu
procedure F(n: def F(n): void F(intn) {
integer); print(n)
begin ifn <5: printf("%dn",n);

writeln(n); F(n+ if(n<5){
if n <5 then begin 1) F(n +1);
F(n +1); F(n+ F(n +3);
F(n +3) 3) }
end }
end;

CKOJTBKO 3B€3/I0Y€K HaleyaTaeT 9Ta mpoliexypa rmpu Be3ose F(6)? B otsere 3anummTe
TOJIBKO HATYPAJIbHOE YUCIIO.

OrtBerT:

[To 3amanueM [P-anpecy y3ma ceTn 1 Macke OIpeeTnTe apec CeTH:
IP-ampec: 240.144.182.134
Macka: 255.255.248.0
[Ipu 3amucu oTBeTa BEIOEPHTE U3 MIPUBEICHHBIX B TaONHIEe Yrcel 4 GpparMeHTa geThipe
anemenTa [P-anpeca u 3anuInTe B HY)KHOM HOPSIAKE COOTBETCTBYIOLIHE UM OYKBEI 0e3
TOYEK.

A B C D E F G H
0 134 | 144 | 176 | 182 | 240 | 248 | 6

OrtBerT:

CcaMOJIETOB.
KaXXJIoro camoJIETa,

Ha Boennoit 6aze 30 CrienianbHOE  YCTPOMCTBO — PErHCTPUpPYET
3allUChIBasl €ro HOMEpP C HCIOJIb30BaHUEM

MHUHHUMAJIBHO BO3MOXXHOI'O KOJIMYECTBa 6I/IT, OIWHAKOBOI'O IS Ka)XAO0T0 BO3AYUIHOTO

MIPU3EMIICHUEC

cyaHa. Kakoii 00béM mamsatu B OaiiTax OydeT HCHONb30BaH YCTPOHCTBOM, KOIa
npu3eMIImInch 24 camonéra?

OTBeT:
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Hcnonnutens PenakTop moitydaeT Ha BXOJ CTPOKY LU(p U NpeoOpa3oBLIBAaET €€.
PemaxkTop MoKeT BHINONHATH BE KOMaHIBI, B 00enX KOMaHIaXx Vv © W 0003HAa4aroT

B K n
Hernouku nudp.
1. 3amMeHuTH (V, W)
2. HaOwIoch (V) A LT T
IlepBas KOMaHJa 3aMEHSAET B CTPOKE IEPBOE ClIeBa BXOXKJEHHE IENOYKH V Ha N
LIETIOUKY W, BTOpas MpPOBEpSAET, BCTPEUAETCS JIH IEHNOUKA V B CTPOKE MCIIOJTHHTEINS
Penaktop. Eciu oHa BCTpedyaeTcs, TO KOMAaHIa BO3BPANIAET JOTHYECKOE 3HAUCHIE
4 n P

«UCTHHAa», B  TPOTHBHOM  CIy4yae  BO3BpallaeT  3HAYCHHE  <JIOXKBY.

Kakast crpoka nosy4urcs B pe3ysibTare IpUMEHEHHs IPUBEAEHHOM HIDKE IPOTrPaMMBbl

K CTpoke, cocrosiiedl u3 21 nudpsl, npuueMm nepsble 18 mmdp — BocbMEpKH, a OTBer:

oCTabHbIE — IATEepKH? B OTBETE 3aMHUIINTE [OIYICHHYIO CTPOKY.
HAYAJIO ¢
I[TOKA Hanutoch (555) NN nanwiock (888)

ECJIU mawiocs (555) YkakuTe HAUMEHbIIEEe OCHOBAHUE CHCTEMbI CUMCIIEHHS, B KOTOPOil 3amuch uucna 30

TO 3amenurs (555, 8) TpEX3HAYHA.
KOHEI ECJI
TMTOKA nauutocs (888) Orser:

oN ANUA NI9HhO9O0dNHEdL

3ameHuTs (888, 5)

KOHEII IIOKA B Tab:uiie npuBeCHBI 3aIIPOCH] ¥ KOJIMYECTBO HAWICHHBIX 10 HUM CTPAHHI B
ECJIM namutocs (555) HEKOTOPOTO CErMeHTa CeTH VIHTepHeT. o
TO 3amenuts (555, 8) N
KOHEII ECJIN 3anpoc Konuuecmeo cmpanuy(moic.) N
KOHEI] I[TOKA Poico&(Onenv&Kpoxooun\buik) 370 o
KOHEI] Poico&Bbvix 204
Prico &bvik&Kpoxoour&Onenw 68 E
OrBer: —
Kaxkoe KOJIUYECTBO CTpaHUIL Oyzner HalJIeHO o 3anpocy E
Prico&Onenv &Kpokoo E
Ha pucynke nzo0paxkena cxema qopor, cesisbiatomux ropoaa A, b, B, I', 1, E, K, JI,
M, H, I1, P, T. [1o kxaxmoii 1opore MOKHO JABUTaThCs TOJIbKO B OJTHOM HaIlpaBJICHUH, ——]
yYKa3aHHOM cTpenkoil. CKOJIBKO CYIIECTBYET pa3IHUHbIX yTel U3 ropoga A B Topof Orser: ;
H?? =

Ha uwncnosoit mpsimoit maner nBa otpeska: P=[20,50] u Q=[10,60]. Onpenenute
HarOOJBIIYI0 BO3MOXKHYIO JUIMHY OTpe3Ka A, IIPU KOTOPOM (GopMya
(xeP)>(x€EANA(XEA) > (XxEQ))
TOKIAECTBEHHO HWCTHHHA, TO €CTh IPUHMMAeT 3HaueHue 1 mpu J000M 3HAYEHUU
TIEPEMEHHOM X.

OrtBerT:

[Of=={0]
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Hwxke mpencrasineH ¢parMeHT mporpaMMbl, oOpaOaTbhIBaromel OXHOMEPHBIH
LIEJIOYUCICHHBIH MaccuB ¢ uHaekcamu oT 0 mo 10. M3BecTHO, 4TO B Hauaje
BBIIIONIHEHUSI 3TOro  ¢QparMeHTa B MacCHBe HAXOAWJIAach  BO3pacTaromias
MoCJIeI0BaTeNIbHOCTD uncend, To ecth A[0] < A[1] < ... < A[10]. Kakoe HaumeHbI1ee
3HAUEHHE MOKET MMETh IIEPEMEHHAs S TT0CIIE BBITOJHEHUS JAHHOHN MPOrpaMMBbI?

IMackainb Python Cu
s:=32; s=32 s=32;
n:=10; n=10 n=10;
fori:=0ton-1 foriin for (i=0; i<n;
do begin range(n): i++)

s:=s+A[i+1]- s=s+A[i+1]- s=s+A[i+1]-
Afi]+1 A[i]+1 Ali]+1;
end;

OrTser:

VKaxuTe HauMEHbBIIEEe MATU3HAYHOES YUCIIO X, IpU BBOAE KOTOPOI'0 aJilrOPUTM

rneJaTaeT cHavaia 4, a moToMm 2.
ITackanb Python Cu

varx, y, a, b: X = #include <stdio.h>

integer; int(input()) int main(void)
begin a=0
readIn(x); b=0 inta, b, X, y;
a:=0; b:=0; while x > 0: scanf("%d", &x);
while x > 0 do y=x% 10 a=0;b=0;
begin ify>3:a:= while (x > 0) {
y :=x mod a+1l y=X% 10;
10; ify<8:b:= if(y>3)a=a+
ify>3thena b+1 1;
=a+l; x=x//10 if(y<8)b=b+
ify<8thenb print(a) 1,
=b+1; print(b) x =x1/10;
X :=x div 10 }
end; printf("%d\n%d",
writeln(a); a, b);
write(b); }
end.
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OrtBeT:

Hanummre B oTBeTe HanboJIbIIee 3HAUCHHE BXOIHOM TIepeMeHHO#H K, pr KoTopoM
MporpaMMa BBLIAET TOT K€ OTBET, YTO U MPH BXOAHOM 3HadeHun k = 30.

IMackanb Python Cu
var k, i : longint; def f(n): #include
function f(n: longint): returnn*n <stdio.h>
longint; *n long f(long n) {
begin def g(n): returnn *n *
f:i=n*n*n; return 3*n + n;
end; 6 }
function g(n: longint): k= long g(long n) {
longint; int(input()) return 3*n + 6;
begin i=1 }
g:=3*n+6; while f(i) < int main()
end; 9(K): {
begin i+=1 long k, i;
readIn(k); print (i) scanf("%Id",
i=1; &K);
while f(i) < g(k) do i=1,
i=i+l; while(f(i) <
writeln(i) a(k))
end. i++;
printf("%Id", i);
return O;
}
OTBer:

Hcnonaurens Kanpkynsatop npeoOpasyer 4nuciio Ha SKpaHe. Y HCHOJHUTENS eCTh JBE

KOMaH/Ibl, KOTOPbIM IIPUCBOCHBI HOMEpPA:!

1. ITpubaBuTts 1
2. YMHOXUTH Ha 2

[Iporpamma mns ucnonHuTens KalbKynsTop — 3TO MOCIEAOBATEIbHOCTH KOMAaHI.
CKOJIBKO CYIIECTBYET MPOrpamM, JIsi KOTOPBIX MPHU UCXOIHOM YHCIe 2 pe3yabTaToM
sBISeTCA 4ucao 31 ¥ IpU 3TOM TPAEKTOPHs BBIYMCIEHUH COIEpXUT 4ucio 15 u He

coepkuT uncia 227

OrBer:
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CKOJIBKO CyHIECTBYET Pa3IM4YHbIX HAOOPOB 3HAYEHHUH JIOTHYECKUX NMEPEMEHHBIX X1, X2, ...
Xs, KOTOPBIC YIOBJIETBOPSIOT BCEM IIEPEUNCIICHHBIM HUKE YCIOBHUSIM?

(X1 — Xz) — (X3 — X4) =1
(X3 — X4) — (Xs — Xe) =1
Ortger:

He 3abyobme nepenecmu e6ce omeembwvi 6 Onank omeemos Ne 1 ¢ coomeemcmeuu c
UHCMPYKYuell N0 6bINOJHEHUI0 PAOOMbL.

Yacte 2

/lna 3anucu omeemoes na 3adanusn Imoii yacmu (24-27) ucnonwvsyiime bJIAHK
OTBETOB M 2. 3anuwiume cnauana nomep 3adanus (24, 25 u m. 0.), a 3amem
noanoe pewenue. Omeemol 3anucvléaiime YémMKo U paztopuueo.

st 3aJaHHOTO IIOJIOXKHTEIHHOrO BEIIECTBEHHOrO 4YMciaa A HEOOXOIUMO HaHTH
MaKCHMaJIbHOE 11eJ10e YHUCIIO K, mpu KOTOPOM BBINOJIHSIETCS HEPABEHCTRO.

1+(1/2)+(13)+...+ (UK) <A

IIporpamMMucT Hanucan IporpaMmy HEIPaBUIBHO.

[Mackainb Python Cu
var a, s: real; a= #include
k: integer; float(input()) <stdio.h>
begin k=1 int main()
read(a); s=1 {
k:=1; while s < a: float a, s;
s:=1; s=s+1.0/k intk;
while s<ado k=k+1 scanf("%f",
begin print(k) &a);
s:=s+1.0/k; k=1;s=1;
k:=k+1; while (s<a)
end; {
write(k); s=s+1./k;
end. k=k+1;

}
printf("%d",
K);
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return O;

}

ITocnenoBaTenpHO BBIMIOIHUTE CIIETYIOLIEE.
1. Hanumure, 4TO BBIBENET 3Ta MporpaMma Ipu BBoJie yrcia 1.2 .
2. I[IpuBeauTe mpuMep 4McIia, PU BBOE KOTOPOTO MporpaMma BeIIaET
BEPHBIN OTBET.
3. Haiigure Bce omiOKU B 3TOW mporpamme (MX MOKET OBITh OJIHA WITH
HECKOJIbKO). I3BeCTHO, UTO Kax1asi OLIMOKA 3aTParuBaeT TOJIbKO OJJHY CTPOKY
1 MOXeET ObITh HcIIpaBiieHa 0e3 U3MEeHEHUs Ipyrux cTpok. i kaxmoi
OLINOKH:

1) BEIMHIIUTE CTPOKY, B KOTOPOH clienaHa onmoKa;

2) yKaxxuTe, KaKk UCIIPaBUTh OLINOKY, T.€. IPUBEANTE NPABUIIBHBIN BapUAHT CTPOKH.

Jlan nenmouncneHHbli MaccuB u3 20 3JE€MEHTOB. DJIEMEHTHI MaccHBa MOTIYT
npuHIMaTh 1enbie 3HadeHus oT —10 000 go 10 000 BkmroynTensHO. ONUIIATE HA
€CTCCTBCHHOM S3BIKC HJIM Ha OJAHOM H3 SA3BIKOB NPOrpaMMHPOBaHUS aJITOPUTM,
TIO3BOJISIFOLIMN HAWTH M BBIBECTH KOJIMYECTBO Map 3JIEMEHTOB MacCHBa, B KOTOPBIX
XOTs ObI O/IHO YKCIIO AeauTcs Ha 3. B maHHOI 3aqa4e o/ napoi noapasymMeBaeTcst
JIBA MOJPSII MITyIIUX 3JI€MEHTa MaccuBa.

[Mackaine Python Cu
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const n = 20; # moIycKaeTcst TakxKe #include
var # MCIOJIB30BaTh <stdio.h>
a: array [0..n- # HEMOYHCIICHHYTO #define n 20
1] # nepemennyro k int main() {
of integer; a={] inta[n];
i, k: integer; n=20 inti, k;
begin for i in range(n): for(i=0;i<n;
for i:=0 to n-1 i++)
do a.append(int(input())) scanf("%d",
readIn(a[i]); &a[i]);
end. return O;
}

JBa urpoka, Ilama u Bacs, urparot B cnenyrouryio urpy. Ilepen urpokamu nexur
Kyd4a kaMHeil. Irpoxu xomsat mo odepenu, nepsoiit xox aenaet [lama. 3a oqua X041
UTPOK MOJKET J00aBUTh B Ky4y OAMH HJIM JBA KAMHS WIN YBEJIUUUTh KOJIUIECTBO
KaMHell B Kyde B iBa pa3a. lrpa 3aBepriaercsi B TOT MOMEHT, KOT/Ia KOJIMYECTBO
KaMHell B Kkyde craHoBuTca He MeHee 34. IloGenureneM cuMTaeTcs HIPOK,
C/IEABIINIA MOCICIHUNA XO/I, TO €CTh IIEPBBIM MOJYYHBIIHIA Ky4y, B KOTOPOH OyaeT
34 wnun Gonblie kaMHe#. B HayanbHBIM MOMEHT B Kyde Obuto S kamuen, 1 < S <33.
3ananue 1. a) Ykaxxute Bce Takue 3HaYSHHSI Yucia S, mpHu KoTopbix [lamra moxxer
BBIUTPaTh B OAMH XoX. OOOCHyMTe, YTO HalileHbl BCE€ HY)XHbIE 3HAUCHUS S, U
YK@XHUTE BBIMTPBIBAIOMIMKA XOA U KaKAOTO YKa3aHHOTO 3HavyeHHs S.
0)YxaxuTe Takoe 3HaueHHe S, mpu koTtopoM Ilama He MOXeET BBIMIPATh 3a OAUH
X0/, HO mpu JroboM xoxe [Mamm Bacst MoXeT BBIMTPAaTh CBOMM IIEPBBIM XOJOM.
Onumute BBIMTPBILIHYIO CTPaTEruIo Bacu.
3amanue 2. Ykaxwure 3 TakuxX 3HaUYeHHs S, mpu KoTopeix y Ilamm ecTs
BBIUTPBILIHAS cTpaTerus, npuuéM [lama He MOXKET BBIMIPATh 3a OJUH XOJ U MOXET
BBIUTPaTh CBOMM BTOPBIM XOJIOM HE3aBHCHMO OT TOTO, Kak Oyxer xoauTh Bacs. s
Ka)KI0TO
YKa3aHHOTO  3HA4YeHWs S  ONHUIIWTE BBIUTPBHILHYIO  cTparteruto  [lamm.
3aganue 3. Ykaxure XoTs Obl OHO 3HaueHWe S, mpu KoTopoMm y Bacu ectb
BBIUTPBILIHAS CTPATETHs], TIO3BOJISIONIAS €My BBIUTPATh IIEPBLIM MM BTOPBIM XOJJOM
npu moboi urpe Ilamm, m y Bacu Her crpaTeruu, KOTOpas IO3BOJHT €My
rapaHTUPOBAHHO BBIMTPATh NEPBBIM XOAOM. J[/Is yKa3aHHOTO 3HAYECHUs S ONMHUIINTE
BBIMTPHILIHYIO cTpareruto Bacu. IToctpoiite nepeBo Bcex mapTuii, BO3MOXKHBIX IPU
9TOH BRIUTPBILIHON cTpaTeruu Bacu (B Buzie prcyHKa MM TaOJIHIIBI).

Ha cnyrauke «Bocxom» ycraHOBIEH mpuOOp, NMperHa3sHAYeHHBIH Ui U3MEpEeHUs
CONHEeYHOH akTMBHOCTH. Kakaylo MUHYTYy npuOop mepegaéT Mo KaHaly CBS3H
HEOTPHULATEIbHOE IIeJI0€ YHCIIO — KOJMYECTBO AHEPTrUHM COJHEYHOTO H3IIy4eHHS,
MOJY4YEHHOH 3a IOCJIEAHIOI MHHYTY, H3MEPEHHOE B YCIIOBHBIX €IUHUIIAX.

© 2020 Bcepoccuiickuii npoekTt «EM3 100 BANNOB» vk.com/ege100ballov
Cocrasutenb: Nogorpad

NHOOPMATUKA

TpeHnpoBoYHbIN BapmaHT Ne18 ot 20.04.2020 8/11

Bpemenem, B TedeHHme KOTOPOTO MPOHMCXOAWT Tepejnada, MOXKHO IpeHeOpedb.
HeobxonuMo HaliTH B 3alaHHOM cepuu MOKa3aHUN NpHOOpa MaKCUMaJIbHOE YETHOE
IPOU3BEJIEHHE [IBYX NTOKAa3aHUI, MKy MOMEHTaMU NIEpelaul KOTOPBIX MPOLLIO HE
MeHee 9 MuHYT. Eciii HonyuuTs Takoe NpOU3BEeICHUE HE yIaETCsl, OTBET CUUTACTCS
paBHbIM —1. KommdecTBo »Heprmm, moirydaemMoe NpuOOpPOM 3a MHHYTY, He
npesbimaer 1000 ycnoBHbIX equnun. OOliee KOIMYECTBO MOKa3aHUi mpubopa B
cepuu He nipebimaet 10 000.

3amaua A. HanumuTe nporpamMMy JUisl pEIICHUsI TOCTABICHHOM 3a/1a4u, B KOTOPOH
BXOJHBIE JaHHbIE OyIyT 3alIOMHHATHCS B MAaCCHBE, MOCIIE Y€r0 OYAyT MPOBEPEHbI
BCE BO3MOJKHBIC MAPHI 2JIEMEHTOB. MaKkCHUMalbHast OLCHKA 3a BBIMOIHEHHE 3aIaHUs
A — 2 b6amna.

3agaua b. Hanmummre mporpaMmy aiisi pemieHus! MOCTaBIEHHON 3aJa4du, KOTopast
Oyzner 3¢ deKTHBHA KaK MO BPEMEHH, TaK U 10 NaMATH (WK XOTs Obl IO OJHOH U3
ITUX XapaKTEPUCTHUK).

Bxo/HbIe JaHHBIE TPECTABICHBI CIICAYIOIUM 00pa3oM. B iepBoii ctpoke 3amaéres
quciio N — ofliee KoJIM4ecTBO NokasaHuil npubopa. I'apantupyercs, uto N > 9. B
Kakoit m3 ciaepyomux N cTpok 3amaéTcs OJHO MONOXKHTENBHOE IEeT0e YHCIIO —
ouepeiHOe OKa3aHue Ipuodopa.

IIpumep BXOAHBIX JAHHBIX:

11

12

45

5

3

17

23

21

20

19

12

26

ITporpamMa f0JKHA BBIBECTH OJHO YHCJIO — OIHCAHHOE B YCIIOBUU IIPOU3BEACHUE
1160 —1, eclti TOMYYUTh TaKOE TIPOM3BE/ICHNE He yaaéTcs.

IIpuMep BBIXOAHBIX AAHHBIX A NPUBEAEHHOIO BhILIE INPUMEpPA BXOJHBIX

JIAHHBIX:
1170
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CucreMa olleHMBAHHSA IK3aMeHALHOHHO padoTsl mo uHpopmaTuke u UKT Yacrtp 2

Yacts 1 Kpurtepnu oneHnBaHus 3a1aHHI ¢ pa3BepPHYTHIM OTBETOM

3a mpaBWIIBHBIA OTBET HA 3amaHus 1-23 craBurcs 1 Oam; 3a HEBEpPHBIH OTBET
Wiy ero orcyrcTue — 0 GayuioB.

Ji1s 3a1aHHOTO TIOJOKUTEILHOTO BEHMICCTBEHHOI'O YMCiIa A HEOOX0IUMO HANTH
MaKCUMaJIbHOE 1eJIoe YHCIo K, IpH KOTOPOM BBITIOJIHSAETCS HEPABEHCTBO.

1+(1/2)+(13)+..+ (LK) <A

No 3amanus OtBer
1 2 IIporpammucT Hammcaz MporpaMMy HETIPaBUIIBHO.
5 bac ITackanb Python Cu
3 36 var a, s: real; a= #include
4 33 k: integer; float(input()) <stdio.h>
5 11000 begin k=1 int main()
6 2 read(a); s=1 {
7 7 k:=1,; while s < a: float a, s;
s:=1; s=s+ 1.0/k int k;
8 120 while s < a do k=k+1 scanf("%f",
9 64 begin print(k) &a);
10 29 s:=s+ 1.0/k; k=1;s=1;
11 49 k:=k+1; while (s<a)
12 FCDA end; {
13 15 write(k); s=s+1./k;
14 5 end. k=k+1;
15 48 F
16 2 I(;)rlntf("%d",
g 25304 return 0;
19 52 }
20 14888
21 39 HOCHGHOB&TGHLHO BBITIOJTHUTE CICAYHOIICEC.
22 13 1. HanumuTe, 4To BBIBEAET 3Ta IporpaMmma pu BBojJe yucia 1.2 .
23 40 2. [IpuBeauTe npuMep 4ucia, pu BBOAE KOTOPOro MporpaMma BeIIaéT

BEPHBII OTBET.
3. Haiinure Bce om0k B 3TO nporpamme (MX MOKET OBITh OJIHA WIIH
HECKOJIbKO). JI3BeCTHO, YTO KaxJas OIIMOKa 3aTparuBaeT TOJIBKO OJHY
CTPOKY M MOXKET OBITh HCIpaBlIcHa 0€3 U3MEHEHUs IPYTUX CTpok. Jls
Ka)JI0W OLITHOKH:

1) BBIMUIINTE CTPOKY, B KOTOPOH cleNaHa OIHOKa;

2) yKaKuTe, Kak HCIIPaBUTh OLIHOKY, T.€. IPUBEIUTE IPABUIbHBIN BAPHAHT CTPOKH.
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1. I[Ipu BBOIE uncna 1.2 mporpamMma BBIBEIET YHCIIO 2.
2. Ilpu BBOte uncna 1.6 mporpamma BEIBEZET BEPHBIN OTBET 2.
3. B nporpamme ecTb JiBe OLIHOKH.
1) Hesepnas ununuanusanus. CTpoka ¢ OmuOKOMH:
s:=1;
Bepnoe ncnpasnenwue:
s:=0;
2) HeBepHblit BeIBOA pe3ynbraTa. CTpoka ¢ ONIMOKOM:
writeln(k);
Bepnoe ncnpasnenue:
writeln(k-2);

Jlan nenmouncnenHsrii MaccuB u3 20 37MeMEHTOB. DJIEMEHTHl MacCHBa MOTYT
IpUHUMATH 1enble 3HaueHus ot —10 000 go 10 000 BkmrountensHo. OnUIIuTE Ha
€CTECTBEHHOM SI3bIKE HJIM Ha OJHOM U3 S3BIKOB MPOTPAMMHPOBAHHS alITOPUTM,
[I03BOJISIOLIUN HAMTH U BEIBECTH KOJIUYECTBO Hap 3JIEMEHTOB MacCHBa, B KOTOPBIX
XOTs1 OBI OJTHO YMCIIO ACTUTCS Ha 3. B maHHO# 3a1a4e 1o/ apoi moipasyMeBaeTcst
JIBa HOAPSI UAYIIHX JIEMEHTa MacCHBa.

IMackainn Python Cun
const n = 20; # momycKaeTcs TakKe #include
var # HCTIOIB30BATh <stdio.h>
a: array [0..n- # LEMOYHUCIICHHYIO #define n 20
1] # mepemMeHHyI0 K int main() {
of integer; a=1] int a[n];
i, k: integer; n=20 inti, k;
begin for i in range(n): for (i=0;i<n;
fori:=0ton-1 i++)
do a.append(int(input())) scanf("%d",
readIn(a[i]); &a[i]);
end. return O;
}

Pemenue:
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IMMackans Python Cun
k:=0; k=0 k=0;
for i:=0 to n-2 for i in range(n- for (i=0; i<n-1;
do begin 1): i++)

if (a[i] mod if (a[i]%3== if (a[i]%3==0

3=0) or or |

(afi+1]
mod 3=0) a[i+1]%3==0): a[i+1]%3==0)
then k+=1 k ++

ki=k+1; print(k) printf("%d", k);
end;
writeln(k);

JIBa urpoxka, [lamra n Bacs, urparot B cinenyromryio urpy. [lepen urpokamu jaexxut
Ky4a kamHeil. UTpoku XosT Mo ouepeny, mepBoiid xon nemaet [lama. 3a oquH xo7
UTPOK MOXKET 100aBUTh B Ky4y OAMH WJIHU ABAa KAMHS WIN YBEIUYUTH KOJIUYECTBO
KaMHell B Kyde B ABa pa3a. Mrpa 3aBepiiaercss B TOT MOMEHT, KOTJja KOJIMYECTBO
KaMHell B Kyde cTraHoBUTcd He MeHee 34. IloOGemureneM cuMTaeTcst UIPOK,
CZIeJIaBIIMH MOCIEAHUN X0/, TO €CTh IEPBBIM MOIYYUBIINN Kydy, B KOTOPOil Oyner
34 wnm Gosblue KaMHel. B HayanbHbI MOMEHT B Kyde Obuto S kamuel, 1 < S <33.
3apanne 1. a) YkaxuTe Bce Takue 3Ha4eHHs 4ucia S, npu KoTopslx Ilama moxer
BBIUTPaTh B ONUH XoJ. OOOCHYyiHTe, uTO HalJeHbl Bce HYXKHbIE 3HAUeHHS S, U
YKaXHUTE BBIUTPHIBAIOIIMI X0 [UI1 KaXIOr0 yKa3aHHOIO 3HAa4eHHd S.
0)Ykaxute Takoe 3HaUCHHE S, Tpu KoTopoM [lamia He MOXKeT BBIUTPATh 32 OUH XO[,
HO 1ipu JiroboM xoze ITamu Bacs MoxxeT BBIUTpaTh CBOMM IIEPBBIM X010M. Onuiure
BBIUTPBILIHYIO CTpaTeruo Bacu.

3amanne 2. Ykaxkure 3 Takux 3Ha4eHUA S, IpU KOTOPBIX y T1ally ecTh BEIMTPHILIHAS
crparerus, npudyém Ilama He MOXET BBIUTPaTh 3a OJUH XOJ U MOXKET BBIMIPATh
CBOUM BTOPBIM XOJ0OM HE3aBUCHUMO OT TOrO, Kak OyaeT xoauth Bacs. s kaxaoro
YKa3aHHOTO 3HAUCHHUS S ONUIINTE BEIMTPHIIHYIO cTpaTeruto [lamm.

3amanne 3. Ykaxute X0Ts Obl OZHO 3HauYeHHE S, MpU KOTopoM y Bacu ectsb
BBIUTPBILIHAS CTPATErus, O3BOJIIONIAS €My BBIUTPATh NEPBBIM WM BTOPBIM XOJIOM
npu moboit urpe [lamm, m y Bacm Her cTpareruu, KOTOpas IO3BOJUT €My
TapaHTHPOBAHHO BBIUTPATh MEPBBIM XOAO0M. [l yKa3aHHOTO 3HAUEHUS S ONHUIINTE
BBIMIPBILIHYIO cTpaTteruto Bacu. [locTpoiite nepeBo Bcex mapTHid, BOSMOXKHBIX MpU
9TOH BBIUTPHINIHON cTpaTernu Bacu (B Buzie pucyHKa MM TaOJIHIIBI).

OTtBeThI:
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NHOOPMATUKA

3aganme 1.2) S=17..33 6) S=16.
3aganue 2. S = 8, 14, 15.
3amanue 3. S = 13.

Ha cniytHuke «Bocxoa» ycTaHOBIEH NpUOOp, NpeJHA3HAYECHHBIH 11 U3MEpEHUS
COJHEUHOH akTUBHOCTH. Kaxkayio MUHYTy mpu0Oop mepefaéT Mo KaHaly CBS3U
HEOTPULATEIbHOE 11€J0€ YHUCIIO — KOJIMYECTBO PHEPIUM COJHEYHOTO HM3IydeHHS,
HOJIyYEHHOH 3a MOCIENHION MHUHYTY, HU3MEPEHHOE B YCIOBHBIX €IMHHLAX.
Bpemenem, B TeueHHE KOTOPOTO NMPOMCXOAUT Mepenaada, MOXKHO IpeHeOpeds.
Heo0xonumo HaiiTi B 3aJaHHOY CEpUU MOKa3aHHU MprOOpa MakCUMalIbHOE YETHOE
IIPOU3BEICHNE IBYX MOKa3aHUH, MEXIY MOMEHTAMH IIE€pejadyd KOTOPBIX IIPOIIIO0
He MeHee 9 MuHyT. Eciy momyuuts Takoe HpoM3BeleHHE HE yHaércs, OTBET
cunTaercs paBHbIM —1. KonndecTBo sHepruwm, nosrydaeMoe puOopoM 3a MHHYTY,
He npessimaet 1000 ycnoBHbIX equnun. O6Liee KOIMYECTBO OKa3aHUi mpubdopa
B cepun He npebimaet 10 000.

3agaua A. HanmmmmTe nporpamMmy [UIsl pemieHus IOCTaBISHHOH 3a/jaui, B KOTOPOH
BXOJIHbIC JaHHBIE OYAYT 3alIOMHHATHCSI B MACCHUBE, I10CJIE Yero Oy/yT MPOBEPEHBI
BCE BO3MOJXKHBIE TTAPHI 2JIEMEHTOB. MaKkcUManbHast OLeHKA 32 BBITTOJHEHHE 3aIaHUS
A — 2 Ganna.

3agaya b. Harmmmure nporpaMMy [uist pelieHHs MOCTaBISHHOM 3a1auu, KOTOpas
Oyzner aQeKTHBHA KaK MO BPEMEHH, TaK M MO MaMATH (M XOTs Obl IO OJHOU U3
9THX XapaKTEPHCTHK).

BxoaHble JaHHBIC MPEACTABICHBI CIEAYIOIIUM o0pa3oM. B mepBoil cTpoke
3apaéres uncno N — obIee KOJIMIeCTBO OKa3zaHUi pudopa. ['apantupyercs, uto
N > 9. B kaxzno#t u3 cinemyromux N cTpok 3aqaétcst 0JTHO TIOJOXKHUTEIHHOE TIeTI0e
YHCJIO — OYepeIHOE TIOKa3aHue mpudopa.

l'[pnMep BXOJAHBIX JaHHBIX:

11

12

45

5

3

17

23

21

20

19

12

26

[Iporpamma 10/KHA BBIBECTH OJJHO YMCIIO — OIIMCAHHOE B YCJIOBUU IPOU3BECHUE
mi6o  —1, ecnM  MOIYYUTh  Takoe  INPOHM3BEINEHHE  He  ymaércs.

© 2020 Bcepoccuiickuii npoekTt «EM3 100 BANNOB» vk.com/ege100ballov
Cocrasutenb: Nogorpad

TpeHnpoBoYHbIN BapmaHT Ne18 ot 20.04.2020 11/11

IIpuMep BBIXOAHBIX AAHHBIX [UIsi PUBCACHHOIO BBIMIC MIPUMEPa BXOIHBIX

JIaHHBIX:
1170
Pemenne (3agaya A):
constd=9;

var N: integer;
a: array[1..10000] of integer;
i, j, max: integer;
begin
readIn(N);
for i:=1to N do read(a[i]);
max:= -1;
fori:=1to N-d do
forj:=i+d to N do
if (a[i]*a[j] mod 2 = 0) and
(a[il*a[j] > max) then
max := a[i]*a[j];
writeln(max)
end.
3anaua b.
constd =9;
var N: integer;
a: array[0..d-1] of integer;
max, m, mEven, X, j, i: integer;
begin
readIn(N);
for j:=0 to d-1 do read(a[j]);
max:=-1;
m:=-1; mEven:=-1;
for j:=d to N-1 do begin
read(x);
if ((a[j mod d] mod 2 = 0) and
(a[j mod d] > mEven)) then mEven:= a[j mod dJ;
if (a[j mod d] > m) then m :=a[j mod d];
if x mod 2 = 1 then begin
if x*mEven > max then max := mEven*x;
end
else
if x*m > max then max := m*x;
a[j mod d]:=x;
end;
writeln(max)
end.
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