EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2020 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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NHOOPMATUKA

Omeemamu K 3a0anuam 1-23 asenaomcea yucno, nocieooeamenbHoOCmsy OyKe
unu yughp, komopuie cnedyem sanucamov 6 bB/IAHK OTBETOB Ne 1 cnpasa om
HOMeEpA COOmMEEemcmeyouiezo 3a0anus, HAYUHAs ¢ Nepeoll Klemouku, 0e3
npoodenos, 3anamulx u Opy2ux OONOJIHUMENbHBIX CUME0108. Kajcowiii cumeon
nuwume 86 0MOENbHOU KJIeMOUKe 8 COOMEEM MU C NPUBEOEHHBIMU 6 O1ANKe
oopazuyamu.

CKOJIBKO 3HAYaIUX HYJICH B TBOMYHOI 3aITUCH BOCBMEPUYHOTO uncia 125357

OrBer:

Jlornueckas pyuxuust F 3amaércs BoipakenneM (X AYAZ)V (X AYA—zZ) V (X
A —y A —z). Ha pucyHke npuseaéH ¢pparMeHT TabnuIpl HCTUHHOCTU (GyHKIuU F,
comepkammii Bce HAOOPBI apryMEHTOB, NPH KOTOpPBIX ¢yHKIMS F mMCTHHHA.
Omnpenenure, KakoMy CTOJOIy TaOnuIbl HICTUHHOCTU (yHKIMU F cooTBeTCTBYET
Kak/1ast U3 HepeMeHHBIX X, Y, Z.

| Of o

? ?
0 0
0 0

=T

1 0 1

B orBere HanumuTe OYKBHI X, Y, Z B TOM MOPSIIKE, B KOTOPOM UIYT
COOTBETCTBYIOIINE UM CTOJIOLEI (0€3 pa3nenuTeneii).

OrBer:

Ha pucynke crnpaBa cxema gopor H-ckoro paiioHa uzoOpakeHa B Bujie rpada, B
TabIUIe COAEPKATCS CBEACHUS O JUIMHAX 3THX JOPOT (B KMJIOMETpPax).

|02 |03 |04 |05 | e | 107
11 10 15
112 5 15
113 10 10
114 5 10 25
15 | 10 30
6 | 15 10 25 30 20
17 15 20
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Tak kak TaONMIy U CXEMy PHCOBAIM HE3aBUCHMO JPYr OT Jpyra, TO HyMepalus

HaCeNEHHBIX ITYHKTOB B Ta6m/1ue HHKaK HE€ CBsA3aHa C 6yKBeHHI>IMI/I 0003HAYCHUSAMU

Ha rpade. Onpenenure JUIMHY KpaTydaiiiero myTu u3 nyHkra B B myHkT E.

OrtBer:

B ¢parmente ©0a3pl JaHHBIX TIPEICTAaBIEHBI CBENSHHS O POJACTBEHHBIX
OTHOIICHUAX. Ha 0OCHOBaHMM IpUBENEHHBIX IaHHBIX OIPECIUTE HISHTU(DUKATOD

(ID) poxnoii cectpsl Jlememxo B.A.

Ta6numa 1
1D Gamumus_ 1.0 Ion
1072 Onnmenko A.B. K
1028 Onwuienko b.®. M
1099 Onwuienko N.B. M
1178 Onumenko 1.1, M
1156 Onnmenko T.H. K
1065 | Kopsyn A.U. K
1131 | Kopsyn A.IL M
1061 | Kopsym JLA. K
1217 | Kopsyn IL.A. M
1202 3enpaoBud M. A XK
1027 Buriok [.K. XK
1040 Jlemenixo B.A. XK
1046 Mecsi K.T'. M
1187 | Jlykuma P.T'. K
1093 Dokc ITLA. K
1110 | Hpx I'.P. K
OTtBeT:

Ta6numa 2
ID_Ponurens ID_PeGenka
1072 1072
1027 1099
1028 1072
1028 1099
1072 1040
1072 1202
1072 1217
1099 1156
1099 1178
1110 1156
1110 1178
1131 1040
1131 1202
1131 1217
1187 1061
1187 1093
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JIJis KoJMpOBaHUsI HEKOTOPOW MOCIIEIOBATEILHOCTH, cocTosmei n3 oyks U, K, JI,
M, H, peunum ucnonap30BaTh HEPaBHOMEPHBIA JBOMYHBINA KOJI, YOBIETBOPSIOIHI
yenoButo ®@ano. s Oykeel H mcnosnb3oBanu kogoBoe cinoBo 0, mis Oykeel K —
kozoBoe cinoBo 10. KakoBa HanMeHbIIast BO3MOXKHAsI CyMMapHast JUTMHA BCEeX IMSATH
KOJIOBBIX CJIOB?

OrBer:

Ha BxoJ anropurma nofaércst HaTypaibHOe 4ucio N. AJITOPUTM CTPOUT 110 HEMY
HOBoOE 4mcio R cnexyrommm obpazom.
1. Ctpoutcs nBonuHas 3amnuch yucia N.
2. K oT0if 3ammcu TONMUCHIBAIOTCS CIpaBa emé aBa paspsaa mo
CllelyIoLIeMy NPaBUILy:
a) CKJIaJIBIBAIOTCS BCe LU(PBHI IBONUHOH 3aCU, U OCTATOK OT
JIeJIeHUsI CyMMEI Ha 2 TOTINCHIBAeTCS B KOHEI] YucIia (crpasa).
Hanpuwmep, 3anucs 11100 npeodpazyetes B 3amuck 111001;

6) Haz1 3TOH 3aMUCHIO IPOU3BOAATCS T€ XK€ JICHCTBUS — CIIpaBa
JIOTIMCBHIBAETCS OCTAaTOK OT AENCHUS CyMMSBI ITdp Ha 2.

INomyuennast TakuM 00pa3oM 3anuch (B Heil Ha 1Ba pa3psia OoJbllle, 4eM B 3alHCU
ucxoqHoro uucna N) sBseTcs ABOMYHON 3alHMChI0 MCKOMOTO uuciia R. Ykaxure
Takoe HaWMeHbIee Yucio R, koropoe mpeBbimaeT 43 U MOXKET SBIATHCA
pe3yibpTaToM paboThl anropurMa. B oTBeTe 3TO YMCIIO 3amUIINTE B JECATHYHON
cUcTeMe CUHCIICHUS.

OrBer:

Kakoe 1enoe 4yucio MO/KHO OBITH 3amucaHo B suelike B1, uroOwl nuarpamma,
TIOCTPOCHHAS TI0 3HAYeHHSIM siaeek nuana3zona A2:C2, COOTBETCTBOBaiA PHCYHKY?
W3BecTHO, 4YTO BCE 3HAYCHHWsS SYEEK M3 PACCMATPUBAEMOro JHara3oHa

HEOTPULATENBHBI.
A B C
1 20 7?? 35
2 =C1-2*B1*B1 | =(B1*B1*B1-4)/Al =C1-8*B1
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&

OrtBer:

3amummre YHCio, KOTOpoe OyaeT HamedaTaHO B PE3yJbTaTe BBIIOJHEHHS

CleyIoIel IpOorpaMMBl.

IMackans Python Cu
varn, s: n=0 #include
integer; s=0 <stdio.h>
begin while s int main()

n:=0; <= 365: {intn=0,s
s:=0; S=s+ =0;
while s 33 while (s <=
<=365do n=n+ 365) {
begin 5 s=s+33;

S:=s+ print(n) n=n+5;
33;

ni=n+ printf("%d",
5 n);

end; return O;
write(n) }
end.
OrBer:

II' Kakoif MunnMansHbIii 0066M mamsaTu (B KOalT) HyXKHO 3ape3epBHPOBATh, YTOOBI

MOXKHO OBIJIO COXpaHHUTH JII00OE pacTpoBoe H300pakeHHe pasmepoM 128x128
MTUKCEJIeH PH YCIIOBHUH, YTO B M300pakK€HHH MOT'YT UCIIOJIb30BaThes 128 pa3innyHbIx
uBeToB? B oTBeTe 3anMIIMTE TOJBKO LEN0E YUCIIO, EAUHUILY H3MEPEHHs ITHUCaTh He

HYXHO.

OrtBer:
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CKOJIBKO CJIOB JUTHHBI 5, HAUWHAIOIIUXCS C TJIACHOH OYKBBI, MOKHO COCTaBHTh M3
oyks E, I', D? Kaxnas OykBa MOXET BXOJIUTh B CIOBO HECKOJbKO pa3. CioBa He

00s13aTeIbHO JOJI’)KHBI OBITH OCMBICIIEHHBIMHU CJIOBAMU PYCCKOT'O A3bIKA.

OrBer:

Oynxkuus F(n), roe n — HaTypalbHOE YHCIIO, 3aJaHa CISAYIONINM 00pa3oM:

ITackanb

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

OrBer:

ITo 3anannbiM IP-azmpecy y3ma ceTu 1 MacKe ONpeesInTe aApec CETH:

Python

def F(n):
if n<5:
return
F(3*n) +\
F(n+3)
+\
F(n+1)
else:
returnn// 2

IP-ampec: 135.12.170.217
Macka: 255.255.248.0
IIpu 3amucu oTBeTa BBHIOEpUTE M3 NPHUBEOCHHBIX B Tabnuue uucen 4 ¢parmeHra

Cu
void F(int n)

if (n<5)
return
F(3*n) +
F(n+
3) +
F(n+
1);
else
returnn //
2,
}

YCTBIPEC DJICMCHTA IP-anpeca 1 3alMUIIUTE B HY)KHOM IMTOPAAKE COOTBETCTBYIOLIHUC UM

OyKBBI O€3 TOYEK.

A B C D E F G H
0 12 16 132 | 135 | 160 | 168 | 170
OrBerT:
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ITpu peructpanyuy B KOMIBIOTEPHON CHCTEME KaXIOMY IOJIb30BATENIO BBIAAETCS
Mapojb, COCTOSIMUNA w3 15 CHMBOJIOB M COJEpKAIIMKA TOJIBKO CHMBOJIBI U3 12-
cumBosibHOTO Habopa: A, B, C, D, E, F, G, H, K, L, M, N. B 0a3ze nanubIx mjs
XPaHCHHUS CBEJICHUIT O Ka)KJIOM IMOJIb30BATENe OTBECHO OJMHAKOBOE U MUHUMAIILHO
BO3MOJKHOE I1EJI0€ YHCII0 6alT. [Ipy 3TOM UCTIONB3YIOT MOCUMBOJIBHOE KOJTUPOBaHHE
naposieii, Bce CHMBOJBI KOTUPYIOT OJMHAKOBBIM M MHHHMAIBGHO BO3MOXKHBIM
KONMM4YecTBOM OUT. Kpome COOCTBEHHO Mapoiisi, Uil KaKAOrO MOJNb30BATENs B
CHCTEME XPaHSTCs TOMOJHUTENBHBIC CBECHNUS, IS Yero BBIICICHO IEN0e YUCIIO
6aiiT; 3TO YHCIIO OJIHO U TO e JJIsl BCEX MOJb30BaTeneil. s XpaHeHHs: CBEICHUI O
20 mosb3oBarensax norpedoBanock 300 Oaiir. Ckojbko OaiiT BBLAEICHO IS
XpaHEHHsI TOTIOJTHUTEIBHBIX CBEJCHUH 00 OTHOM MOJIb30BaTeNne?

OrtBer:

Hcnonuautens PemakTop mosyyaet Ha BXOJ CTPOKY ITU(P U MpeoOpa3oBhIBACT eE.
PenakTop MOXKET BBINOJIHATH IBE KOMaH/IbL, B 00€MX KOMaHJaX vV i W 0003Ha4aloT
LETOYKH ITUPP.

1. 3amMeHuUTs (v, W)
2. HanwIoCh (V)

IlepBass xkoMaHzia 3aMEHsET B CTPOKE NEPBOE CJIeBa BXOXAEHHE LIETIOYKU V Ha
LIENIOYKY W, BTOpasi IPOBEPSET, BCTPEUACTCs JIM LIENOYKa V B CTPOKE UCTIOTHUTENS]
Penaxrop. Ecin oHa BcTpedaeTcs, To KoMaHja BO3BPAIaeT JOTMYECKOE 3HaUEHUE
«MCTHHA@», B NPOTMBHOM  CIy4ae  BO3BpAalllaeT  3HAUCHHE  «IOXKbY.
Kakasg cTpoka mnosydurcs B pe3ynbTaTe NPUMEHEHUS NPUBEAEHHON HMKE
IIPOTPaMMEI K CTpOKe, coctosmieit u3 21 mudpbl, mpuveM nepsbie IeBITh Tudp —
YETBEPKH, a OCTAJbHBIC — MATEPKU? B 0TBeTE 3anuIuTe NoIy4eHHYIO CTPOKY.

HAYAJIO
[MOKA nanmocs (444) MJIU nauwtocs (888)
ECJIN nanutocs (444)
TO 3amenurts (444, 8)
KOHEIT ECJIN
IMOKA Hnammocs (555)
3aMeHuTh (555, 8)
KOHEL [TOKA
ITOKA nammnocs (888)
3ameHuThb (888, 3)
KOHEIL ITOKA
KOHEL ITOKA
KOHEL]

OrtBer:
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Ha pucyHke — cxema opor, cs3siBarorux ropoga A, b, B, T, 1T, E, %K, U, K, M. ITo
Ka)XI0M IOpore MOXKHO IBHUTAThCS TOJIBKO B OJHOM HANpaBIEHHH, YKAa3aHHOM

ctpenkoil. CKOIBKO CYIIECTBYET Pa3IMIHbBIX MTyTeH, BEAYIINX U3 TOposia A B TOPOI

M u HE npoxonsmux gepe3 ropo I'?

B B 1

il W K

OrBer:

CKOJIBKO CJIMHUI] B IBOMYHOM 3aIMCH YUCia
42016 _ 22018 + 8800 -80

OrBer:

B Tabnume mpuBeneHB! 3aMPOCHI W KONHYECTBO HAWIEHHBIX MO HHUM CTPaHUI]
HEKOTOpOro cermenra cetu HTepHer.

3anpoc Konuuecmeo cmpanuy(muic.)
Hoc&(Knouuya&Xpsw\Hoeza) 570
Hoc&Kniouuya&Xpswy 436
Hocv&Kniouuya&Xpaw&Hoea 68

Kaxoe xonmgectBo cTpanun Oyzaer HaiiineHo 1o 3anpocy Hoc&Hoea.

OTBerT:

0O603Haunm uepe3 JEJI(n, m) yTBepKaeHHE «HATypaJIbHOE YHCIIO N JenuTcs 0e3
ocTaTka Ha HATypaJbHOE YHCIO my. [T Kakoro HaWMEHBIIEro HaTYpaLHOTO
yuciaa A opmyna

JEJ(x,A) — (AEJ(x,21) v JIEJI(x,35))
TOXKAECTBEHHO MWCTUHHA (TO €CThb INPHHUMAeT 3HaueHue | mpu ao6oM
HaTypaJbHOM 3HAYEHUHU NMEPEMEHHOI X)?

OrBer:
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IMackanb Python
c:=0; c=0
fori:=1to foriin
9do range(1,10):

if Ai] < if Afi] <

A[0] then A[O]:

begin c=c+1
c:=c+ t=AJi]

1; Ali] = A[0]
t:= A[i]; AJ0] =t
Ali] =

AlO];

A[0] =
t;

end;

Orser:

5/11

B mporpamMMe HCMONB3yeTCs OIHOMEPHBIA [ENOYUCICHHBI MaccuB A ¢
nagexcamu ot 0 go 9. 3nadenus snementoB paBuwl 4, 7, 3, 8, 5,0, 1,2, 9, 6
coorBercTBeHHO, T.e. A[0]=4, A[l]=7 wu 7.1 Onpeienure 3HAYCHUE
TIEPEMEHHOI C TOCIIC BBITIOJHEHHS CIICAYIOIIEro )parMeHTa 3TOH MPOTrpaMMBl.

Cu

c=0;
for (i=1;i
< 10;i++)
if (A[i] <
Al0]) {
CH++;
t=Al[[;
Alil =
AlC];
Al0] =t;
}
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Vkaxute HanOoJIbIIEe U3 TAKUX YHCET X, [IpH BBOJAC KOTOPBIX aJITOPUTM II€4YaTaCT OHpe)leJ'II/ITe, KOJIMYECTBO YHUCCII k, JUISL KOTOPBIX CIICAYIOoIIas Imporpamma %
cHavana 3, a motom 120. BBIBEJICT TAKOMW K€ pe3yJbTarT, uTo u it k = 127 M
Il Pyth C =
IMackanp Python Cu ackai ython & %
) _ . . var k, i : longint; def f(n): #include
var x, L M: x= a_#mclut_je <st|o.h> function f(n: return 3*n*n <stdio.h> O
Integer; int(input() int main(void) longint): longint; -2*n long f(long n) { o
begin ) L=0 . ) begin k= return 3*n*n - O
readIn(x); M=1 intL, M, x; f:= 3*n*n - 2*n; int(input()) 2*n:
L:=0; M:=1; while x>0 scanf("%d", &x); ena' ' i=1 } ' é
while x>0 L=L+1 L=0;M=1, . . . . ] .
do begin M= M*(X while (X > O) { b(:egalgm(k) V\ih-il-lze I(I) <k I{nt mam() z
. *0 s e 0 ) i = 1; iff(i)-k <=f(-  longk,i; =
= M*(x X=X = M*(x % 8); while f(i) < k do 1): scanf("%ld", —
mod 8); _ pr!nt(L) X=x/8; =i+l print(i) &K): <
XX div 8; print(M) r e if £(i)-k <= f(i-1) else: i=1;
end, printf(*%d\n%d", then print(i-1) while ( £(i) < k <
writeln(L); L, M); writeln(i) ) =z
Wr('j‘e('\")' } else writeln(i-L); ++: IS
end. end. if (f(i)-k <= f(i- N
1)) o
T
OrTBer: i)F.mntf( pld”, 8
else lC;
printf("%ld",
i-1);
return 0; —
} ——
OT1BeT: —
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Ucnonuautens KanbkynsaTop npeodpa3yeT 4uciio Ha 3KpaHe. Y UCTIOTHHUTENS eCTh

JB€ KOMaHbl, KOTOPBIM IIPUCBOCHBI HOMEPA!

1. ITpubaBuTts 1
2. YMHOXUTH Ha 2

IMporpamma st nconuuTenst KanbkysTop — 9To OCIeI0BaTeIbHOCTh KOMAH.

CKOJIBKO CYILIECTBYET MPOTPaMM, Uil KOTOPBIX MPU UCXOAHOM yHcie |

pe3yabTaTOM SIBIII€TCSA YUCIO 21 U IPU 3TOM TPAEKTOPHSI BBIYUCICHUI COAEPIKUT

yucio 10?

OrBer:
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CKOJIBKO CYILECTBYET pa3NuHbIX HA0OPOB 3HAUEHHH JIOTHYECKUX MEPEMEHHBIX

X1, X2, .. X7, Y1, Y2, ... Y7, KOTOpBIE YJOBJIETBOPSIOT BCEM IEPEUHUCIICHHBIM HIDKE
yCIIOBUSIM?

(X1 VyD) = (X2 ATy2)
(X2 V ¥2) = (TX3 A ~y3)

(Xs V Ys) = (7x7 A ~y7)OrtBeT:

He 3a6yobme nepenecmu 6ce omeemvl 6 Onank omeemos Ne 1 ¢
COOmMEEemcmeuu ¢ UHCMPYKYueli no 6bINOJIHEHUIO PAOOmbL.

Yacte 2

/lna 3anucu omeemoes na 3adanusn Imoui yacmu (24-27) ucnonwvsyiime bJIAHK
OTBETOB M 2. 3anuwume cnavana nomep 3adanusn (24, 25 u m. 0.), a 3amem
noanoe pewenue. Omeemol 3anucvléaiime YémMKo U pazoopuueo.

JI71st 3a1aHHOTO TIOJIOKHUTETHLHOTO BEMIECTBEHHOTO Yncia A He0OX0AUMO HalTH
MHUHUMAJIBHOC LICJIOC YUCIIO K, HpI/I KOTOpOM BBITIOJIHSACTCSA HepaBCHCTBO.

1+(1/2)+(13) + ... + (I/K) > A

IIporpaMMucT Hanucan IporpaMmy HEIPaBUIBHO.

[Mackainb Python Cu
var a, s: real; a= #include
k: integer; float(input()) <stdio.h>
begin k=0 int main()
read(a); s=1 {
k:=0; while s >=a: float a, s;
s:=1; k=k+1 intk;
whiles>=ado s=s+1.0/k scanf("%f",
begin print(k) &a);
ki=k+1; k=0;s=1;
s:=s+ 1.0/k; while (s>=a)
end; {
write(k); k=k+1;
end. s=s+1./k;
}
printf("%d", k);
return O;
}
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IlocnenoBarenbHO BBITIOJHUTE ciIeayromee.

1. Hammumwmre, 9TO BBIBEAET ATa MporpaMMa Ipu BBoje ducia 1.4.

2. CKOJIBKO CYILIIECTBYET HATypaJIbHBIX YHCEN A, IIPU BBOJIE KOTOPBIX
MporpaMma BeIBeJIEeT OTBET 17

3. Haiigure Bce OIMOKHU B 3TOM MporpamMme (MX MOXKET ObITh OJTHA WX
HECKOJIbKO). MI3BECTHO, UTO KaxJIasi ONIMOKA 3aTParuBaeT TOJIBKO OJHY
CTPOKY ¥ MOXeT OBITh HCIIpaBiieHa 0e3 H3MEHEHHS APYTUX CTPoK. s
KaX 101 OmH1OKu:

1) BBIIUIIUTE CTPOKY, B KOTOPOH clienana omuoKa,
2) yKaxuTe, KaK UCIIPaBHUTh OIINOKY, T.€. TIPUBEIUTE IIPABIIBHBII BAPHAHT CTPOKH.

Jan maccuB, conepxaniuii 40 MoJI0XKHUTENBHBIX HENBIX Yrcel. Hamumure Ha 0THOM
W3 SI3BIKOB MPOTPaMMHPOBAHUS TPOTPaMMy, KOTOpas HAaXOOUT B ITOM MacCHBE
KOJIMYECTBO JIOKAIBHBIX MHMHUMYMOB. JIOKaJIbHBIM MHHHMYMOM Ha3bIBaeTCs
AJIEMEHT MacCHBa, KOTOPBIH MEHbIIIE BCeX CBOUX coceneil. Hanpumep, B MaccuBe u3
6 7eMeHToB, copeprkamiem uucia 4, 6, 12, 7, 3, 8, ecTh 1Ba TIOKATHHBIX MUHAMYMa!
3TO 3JeMeHThI, paBHble 4 u 3. [Iporpamma J0JKHA BBIBECTH OOIEe KOJIHMYECTBO
MTOIXOSIIINX 3JIEMEHTOB, 3HAYECHUS DIIEMEHTOB BEIBOJIUTH HE HYXKHO.

[Mackainb Python Cu
const n = 40; # nomyckaeTcs Takxke #include
var # MCrmoIb30BaTh JIBE <stdio.h>

a: array # HeMOYHCITEHHBIE #define n 40
[0..n-1] # nepemeHHsle j, k int main() {

of integer; a=1[] int a[n];

i, j, k: n=40 inti, j, k;
integer; for i in range(n): for(i=0;i<
begin n; i++)

fori:=0to a.append(int(input())) scanf("%d",
n-1do &ali]);

readIn(a[i]);

return O;
end. }
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[Ba urpoxa, [lets u Bans, urparot B cnenyromyto urpy. [lepen urpoxkamu exat ase
Ky4ud KaMmHel. ITpoKH XOJAT MO o4Yepey, MepBblil Xo Aenaet [leTs. 3a omuH X01
UTPOK MOXET J00aBUTh B OAHY M3 Ky4 (10 CBOeMy BBHIOOpY) ABa KaMHs WU
YBEJIMYUTh KOJMYECTBO KaMHe#dl B Kydye B ABa pa3a. Mrpa 3aBepmiaercs B TOT
MOMEHT, KOTJ]a CyMMapHO€ KOJIMYECTBO KaMHEl B Ky4aX CTAaHOBHTCS HE MeHee 5.
IToGepuTenemM cuuTaeTCs WIPOK, CHENABIIMK IOCIHEIHUA XOJA, T.€. IEPBBIM
MOJYYMBIIMN TAKYHO MO3MIIMIO, YTO B Ky4ax Bcero Oyzaer 55 kamHel unu OoJblie.

3apanue 1. [y kaxnoi u3 HavanbHbIX no3unmi (8, 23), (9, 22) ykaxwure, KTO U3
UTPOKOB HMEET BBIMIPHINHYIO CTpaTerdio. B KaxIoM cilydae OIMIINTE
BBIUTPBILIHYIO CTPATETUI0; OOBACHUTE, TIOUEMY 3Ta CTPATETHs BEAET K BHIUTPHIILY,
W YKaKHTe, Kakoe HauOoNblIee KOIMYESCTBO XOJOB MOXKET IOTpedoBaThCs

noOeuTesro IS BBIMTPHILIA pu 3TOH CTpaTeTHH.
3aganue 2. [ kaxa0i W3 HavyaiabHBIX no3unmii (8, 21), (8,22), (9,21) ykaxure,
KTO u3 HUTPOKOB UMeeT BBIUTPBILITHYIO CTpAaTeTHIO.

3aganue 3. /s HavaneHOW no3uuuu (9,19) ykaxkuTe, KTO M3 UIPOKOB HMEET
BBIMTPBINIHYIO cTpaTernto. IlocTpoiite nepeBo BceX MapTH, BO3MOXKHBIX HpPH
YKa3aHHOHM BaMM BBIMIPHIIIHON cTparerud. IlpeacraBbTe JepeBO B BHJE PUCYHKA
WU TaOJIHIIBL.

ITocnenoBaTenbHOCTh HATYpPAIbHBIX YHCEI XapaKTePU3yeTCs YUCIOM X — HauOoIIb-
LIMM YUCIIOM, KPaTHBIM 14 1 ABJIAIOIIUMCS IPOU3BEAECHUEM JBYX JIEMEHTOB HOCIIE-
JIOBAaTEIILHOCTH C Pa3IMuHBIMU HOMepamu. Hanumure 3¢ pekruBHyr0, B TOM 4ncie
[0 MCHOJB3YeMOH MaMATH, NPOrpaMMmy (YKa)kKuTe HMCIOJIb3YEMYIO BEPCUIO fA3bIKa
nporpaMMupoBanus, Hanpumep, Borland Pascal 7.0), maxonsityro uucio X 1 mo-
CJIEIOBATEIBHOCTH HATypallbHbIX YUCEN, 3HAUE€HHE Ka)KJOIo 2JeMEHTa KOTOPOH He
npesocxogut 1000. IIporpamma noskHa HanedaTaTb HAWJEHHOE YUCIIO, €CIIH OHO
CYILECTBYET [JIS 3aJJaHHOM IOCIEe0BATENbHOCTH, WIH HOJIb B IPOTUBHOM CIIydae.
Ha Bxopn nporpamme B nepBoii cTpoke nogaérest konudecTso yncel N. B kaxkaoi u3
nocneayromyx N CTPOK 3allMCaHO OJHO HaTypaJlbHOE YMCIIO, HE IIPEBBIIAIOIICE
1000.

IIpumep BXOAHBIX JAHHBIX!

5

40

1000

7

28

55

TIpuMep BBIXOAHBIX JAHHBIX IS IPUBEAEHHOTO BHILIE TPUMEPa BXOIHBIX

JAHHBIX:
28000
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CucreMa olleHMBAHHSA IK3aMeHALHOHHO padoTsl mo uHpopmaTuke u UKT Yacrtp 2
Kputepuu ouennBanus 3ajanmii ¢ pa3BepHyTHIM 0TBETOM
Yacts 1
J1J1s1 3a1aHHOTO TTOJIOKHUTEIBHOTO BEIIECTBEHHOTO YKciIa A HE00X0AMMO HAUTH
3a mpaBWIBGHBIN OTBET Ha 3afganus 1—23 craButcs | 6amr; 3a HEBEpHBIA OTBET MHHHAMAJIBHOE 1eI0e 9rcio K, IpH KOTOPOM BBITOIHSETCS HEPABEHCTBO.
WK ero oTcyrcTBue — 0 6ayuios. 1+ (1/2) + (13) + ... + (/K) > A
Ne sazanin Orner [IporpamMMucT Hanmcall MPOrpaMMy HETIPABUIIBHO.
1 7 IMackais Python Cu
2 Y'XzZ var g, s: real; a= #include
3 25 k: integer; float(input()) <stdio.h>
begin k=0 int main()
g ligz read(a); s=1 {
k:=0; while s >=a: float a, s;
6 46 s:=1; k=k+1 int k;
7 4 while s >=ado s=s+1.0/k scanf("'%f",
8 60 begin print(k) &a);
9 14 k:=k+1; k=0;s=1:
10 162 s:=s+ 1.0/k; while (s>=a)
11 23 end; {
12 EBGA write(k); k=k+1,
13 7 end. s=s+ 1/,
}
1;1 31328 printf("%d", K);
16 5395 }return 0;
17 202
18 21
19 2 [MoceroBaTeIBHO BHIIOHUTE CIIEAYIOLICE.
20 428 1. Hamumure, 4To BBIBEAET 3Ta IIporpaMMa Mpu BBoje uucia 1.4 .
21 6 2. CKOJIBKO CYIIECTBYET HATYPAIBHBIX YHCEN A, IPU BBOJE KOTOPBIX
22 28 nporpaMma BbIBeJIeT OTBeT 17
23 108 3. Haiinure Bce om0k B 3TOH nporpamme (MX MOKET OBITh OJIHA WIIH

HECKOJIbKO). I3BeCTHO, UTO Kax1ast OIIMOKa 3aTparuBaeT TOJIBKO OJHY
CTPOKY M MOXeT ObITh UCITIpaBiicHa 0€3 N3MEHEHUs IpYTuX CTpok. s
Ka)JI0 OLITHOKH:

1) BeIIUIINTE CTPOKY, B KOTOPOI1 cAeIaHa omnoKa;

2) yKaXKuTe, KaKk HCIPaBUTh OIIHOKY, T.€. IPUBEANTE IPABUIIBHBIN BapHAHT

CTPOKH.

Ob6cyxpaeHne 3apannin: https://vk.com/topic-10175642_39951777
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1. IIpu BBOE ymncna 1.4 mporpamma BeiBeneT uncio 0.
2. Hu manst ogHOTO HaTYpansHOTO A MporpaMMa He BBEIBEIET OTBET 1.
3. B nporpamme ecTb aBe OIHOKH.

1) Hesepnas unnnuanusanus. CTpoka ¢ OmuOKOMH:

s:=1;
Bepnoe ncnpasnenwue:
s:=0;

2) HeBepHoe ycnoBue nukia. CTpoka ¢ OIHOKOi:
while s >=a do begin

Bepnoe ncnpasnenue:
while s < a do begin

Jlan maccuB, coaepxkaiuii 40 MONOXKUTENBHBIX IEJbIX Yuces. Hamumure Ha
OJIHOM M3 SI3BIKOB IIPOrPaMMHUPOBAHHUS TIPOTPAMMY, KOTOpast HAXOIUT B 3TOM
MaccHBe KOJMYECTBO JIOKAJIbHBIX MUHUMYMOB. JIOKaJIbHBIM MUHIMYMOM
Ha3bIBAETCsI 3JIEMEHT MacCHBa, KOTOPBIM MEHBIIIE BCEX CBOMX cOCeel.
Hampumep, B MaccuBe u3 6 aeMeHTOB, conepskamiem uucna 4, 6, 12, 7, 3, 8, ectb
J1Ba JIOKAJIbHBIX MMHUMYMa: 3TO 3JIEMEHTHI, paBHble 4 u 3. [Iporpamma nomxHa
BBIBECTH 00I1Iee KOJMYECTBO ITOIXOSIINX HIEMEHTOB, 3HAYSHUS JIECMEHTOB
BBIBOAMTH HE HYXKHO.

Tackanb Python Cun
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const n = 40;
var
a: array
[0..n-1]
of integer;
i, j, k
integer;
begin
fori:=0to
n-1do
readIn(a[i]);
end.
Pemenue:
Mackaab
k:=0;

if a[0]<a[1] then
k:=k+1;
for i:=1to n-2 do
if (a[i-1]>a[i])
and
(ali]<a[i+1])
then
k:=k+1;
if a[n-2]>a[n-1]
then
k:=k+1;
writeln(k);

# noIycKaeTCs TaKxKe
# MCIoNIBb30BaTh JIBE
# 11eJ04HCIIeHHbIE

# nepeMeHHsle j, k

a=[l
n=40
for i in range(n):
a.append(int(input()))
Python
k=0
if a[0]<a[1]:
k=k+1;
foriin
range(n-1):

if (a[i-1]>a[i]
and

alil<afi+1]):
k+=1

if a[n-2]>a[n-
1]:

k=k+1
print(k)

10/11

#include
<stdio.h>
#define n 40
int main() {

inta[n];

inti, j, k;

for(i=0;i<
n; i++)

scanf("%d",

&ali]);

return O;

}

k=0;

if (a[0]<a[1])
k++;

for i in range(n-
1):

if (a[i-1]>a[i]
&&

afil<ali+1])
k++;

if (a[n-2]>a[n-
1]) k++;

printf("%d", k);

JBa urpoka, Iletst u Bans, urparot B cienyrouyto urpy. Ilepen urpokamu nexar
JIB€ Ky4M KaMHel. Irpoku Xo1st o ouepenu, nepsbii xox aenaer Ilers. 3a oaun
XOJl ITPOK MOXKET J0OaBHUTh B OJHY U3 Ky4 (TI0 cBOEMY BHIOOPY) ABA KaMHS HIIH
YBEIMYMTh KOJIMYECTBO KAMHEH B Kyue B iBa pa3a. Mrpa 3aBepmaercs B TOT
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MOMEHT, KOTJIa CyMMapHO€ KOJIMYIeCTBO KaMHEH B Ky4ax CTAHOBUTCS HE MeHee 55.
TToGenuTenem cuuTaeTCsi HTPOK, CACIABIINI MOCICTHUN X0, T.C. MEPBbIM
MOJYYMBIINN TaKYIO TIO3UIHIO, YTO B KydaX BCero Oyaer 55 kaMHeil win Ooblie.

3aganue 1. [ kaxnoii u3 HavanpHbIX no3uuii (8, 23), (9, 22) ykaxure, KTO U3
UTPOKOB UMEET BHIUTPHILIHYIO CTPATETHIO. B Ka)/10M cilyyae OMUIINTE
BBIUTPBILIHYIO CTPATETHIO; OOBSCHHUTE, TOYEMY 3Ta CTPATETUsl BEAET K BBIMIPHIITY,
U YKQ)XXKUTE, Kakoe HanOoJIbIlee KOJIUYECTBO X0/10B MOXKET MOTPeOOBATHCS
NOOEIUTEIIO IS BEIUTPHILIA PU 3TOH CTPATErHH.

3aganue 2. [ kax10ii U3 HavanbHBIX no3unuii (8, 21), (8,22), (9,21) ykaxwure,
KTO U3 UTPOKOB UMEET BBIUTPBHIIIHYIO CTPATETHIO.

3ananue 3. Jis HavansHOU o3ummH (9,19) ykaxure, KTO U3 UTPOKOB UMEET
BBIMTPBILIHYIO CTpaTeruio. [locTpoiiTe 1epeBo BCeX MapTuii, BO3MOXHBIX IPH
YKa3aHHOM BaMH BBEIUTPHIITHON cTpaTeruu. [IpeacraBeTe gepeBo B BHIE pUCYHKA
WM TaOJUIBL.

OTBeThI:
3ananue 1. B navansueix no3unusx (8, 23), (9, 22) BHIMTPEINIHAS CTPATETHS €CTh
y Banmu.
3ananme 2. B HavanpHbIX no3unusx (8, 21), (8,22), (9,21) BeIMIphIIHAS CTPATETUs
ecth y Iletn.

3ananue 3. B navansHoit mo3urun (9,19) BemrphImHas cTpaTerus ecth y Banu.

IMocnenoBaTenbHOCTh HATYPAIBHBIX YHCEN XapaKTepPU3yeTCs YicIoM X — Hau-
GOJIBIIUM YHCIIOM, KPaTHBIM 14 1 SBJISIOMKMCS IPOU3BEICHUEM JBYX IEMEHTOB
MOCIIETOBATENFHOCTH C PAa3IMYHBIME HoMepaMu. Harmmmmmire 3¢ dextuBHyIO, B
TOM YHCJIE TI0 UCTIONIb3yeMOl MaMsATH, IPOrpaMMy (YKa)KUTE HCIONb3YEMYIO Bep-
CHIO sSI3BIKa IIPOrpaMMHpPOBaHus, Hanpumep, Borland Pascal 7.0), Haxonsmryro
gqucsio X IS TOCIEA0BATEIbHOCTH HATyPaIbHBIX YHCENI, 3HAUCHUE KaXKI0TO die-
MeHTa KoTopoii He mpeBocxoaut 1000. [Iporpamma nomkHa HaneyaTaTh HaifneH-
HOE YUCTI0, ECITH OHO CYIIECTBYET JUIs 3aaHHOM MOCIe0BaTEIbHOCTH, HIN HOMb
B IIPOTHUBHOM CITydae.

Ha Bxon nporpamme B nepBoit cTpoke noaaércs kosmdecTBo uncen N. B kax ot
u3 nocaeayomux N cTpoK 3alllCaHoO OJHO HAaTYpaJlbHOE YUCIIO, HE NIPEBBIIIAIO-
miee 1000.

IIpumMep BXOAHBIX JAHHBIX!

5

40
1000
7

28
55
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IIpuMep BBIXOAHBIX JAHHBIX IS IPUBEIEHHOTO BBIIIE IPHMEPa BXOIHBIX
JIaHHBIX:

28000

var M7,M2,M14,MAX,dat,res,i,N: longint;

begin
M7 :=0;
M2 :=0;
M14 :=0;
MAX :=0;
readIn(N);

fori:=1to N do begin
readIn(dat);
if (dat mod 7=0) and (dat mod 2>0) and (dat>M7) then

M7 ;= dat;
if (dat mod 2=0) and (dat mod 7>0) and (dat>M2) then
M2 := dat;

if (dat mod 14=0) and (dat>M14) then begin
if M14 > MAX then MAX := M14;
M14 = dat
end
else
if dat > MAX then
MAX := dat;
end;
if (M7*M2 < M14*MAX) then
res := M14*MAX

else
res := M7*M2;
writeln(res);
end.
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