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.

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim17
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Yacre 1

Omeemamu K 3a0anuam 1-23 aenawomcea yucio, nOC1e008amenabHOCHb 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.

CKOJIBKO ¢IMHUII B BOWYHOM 3aMUCH MICCTHAANATCPUIHOTO yrciaa 6AB14?
OrtBeT:

Jlornueckast ¢yukuust F 3agaéres Beipaxkenuem (—a VvV b vV =¢) A (b v —cC).
Omnpezenure, KAKOMY CTOJIOLY TabIMIBI HCTHHHOCTH GYHKIMH F cooTBETCTBYET
KaXK/1asi U3 MepeMEeHHbIX a, b, C.

HH

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

B otBete Hanumute OYKBBI a, b, C B TOM MOPSIZIKE, B KOTOPOM HAYT
COOTBETCTBYIOIIHNE UM CTOJNOIBI (0€3 pa3aenuTenei).

Ortser:
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Ha pucynke m3o0paxena cxema gopor H-ckoro paiiona B Buze rpada, B
Ta0JIAIIEe COMEPIKATCS CBEACHHS O JITMHAX dTUX JAOPOT (B KHMJIOMETPax).

3
il

Tak kak TaOIUILy U CXeMy PHCOBAIM HE3aBUCHMO JIPYT OT Jpyra, TO HyMeparus
HaceJIEHHBIX ITyHKTOB B Ta0JIMIIE HUKAK HE CBsi3aHa ¢ OyKBEHHBIMH
o0o3HaueHussMu Ha rpade. Omnpenennure NIMHY KpaT4aillero myTy u3 myHkTa B

B myHKT K.
nm |2 |n3 |mn4 |[1s |16 |17
I11 25 20
2 | 25 10 20
113 15 25
4 | 20 10 35 15
I15 15 30
116 20 25 35 30 20
117 15 20
OtBer:
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B ¢parmenTte 6a3b1 JaHHBIX MPEICTABICHBI CBEACHHUS O POJACTBCHHBIX
oTHOmeHUAX. Ha ocHOBaHMM NMPHUBENEHHBIX TaHHBIX ONPENEINTE, CKOIBKO
MIPSIMBIX IIOTOMKOB (T.€. fieTeit u BHyKoB) KpuBuu JLII. ymomsiHy Tl B Tabmwmme 1.

Tabnuya 1 Tabnuya 2

1D ®amunua_WN.0. Mon ID_PoguTena ID_PefBeHka
2146 | Kpmes= JLIL K 2146 2302
2155 | ITaemesko A K. M 2146 3002
2431 | XurpyrILA. M 2155 2302
2480 | KpmeEHI A A, M 2155 3002
2302 | ITammemxo E.A. K 2302 2431
2500 | Coxon H.A. A 2302 2511
3002 | ITaemenxo H.A. M 2302 3193
2523 | Iaenerso T.X. K 3002 2586
2529 | XmETpvEA.IL M 3002 2570
2570 | TTammenxo IT.H. M 2523 2586
2586 | ITaememxo T.H. pA 2523 2570
2833 | Coavora A AL Es 2529 2431
2511 | Coron B.A. X 2528 2511
3193 | buda C.A. A 2529 3193

Ortser:

Jlis komupoBaHUsI HEKOTOPOI MOCIEIOBATEIBHOCTH, COCTOSIIEH 13 OYKB A, B,
B, I', pemmnu ucnonb30BaTh HEPAaBHOMEPHBIN IBOMUHBIN KO/,
yaoBieTBopsitomuii yciaosuro ®@ano. J[ist OykBbI A HCITOJIE30BATN KOJTOBOE
cioBo 0, aist 6ykBel b — komoBoe cioBo 110. KakoBa HanMeHbIIast BO3MOYKHAS
CyMMapHasi AJIMHA BCEX YETHIPEX KOJOBBIX CIOB?

OTBeET:

III V ucnonnutens KaapKynaTop IBe KOMaHIbI, KOTOPBIM IIPUCBOEHBI HOMEPA:
1. mpubaBs 1,
2. yMHOXb Ha 2.

3anuuuTe MOpsA0K KOMaHI B MPOrpaMMe, KOTOpast Ipeo0pas3yeT 4ucio 7 B
gucio 130 u comepxut He 6osiee 6 KOMaH . YKa3bIBaiTe UL HOMEpa KOMAH]I.

OTBeET:
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JaH GpparMeHT 3JIeKTPOHHON TaOIMIIBL.

N

@

3/16

Kakoe 1enoe 4uciio JomKHO OBITh 3aIMCaHO B siueiike B1, 4yTo0Ob! quarpamma,

IMOCTPOCHHAA 11O 3HAYCHUAM STUCCK Arala3oHa A2:C2, COOTBCTCTBOBAJIA

pncyHKy? I/I3B€CTHO, 4YTO BCC 3HAYCHUA AYCCK U3 paCCMATPUBACMOI'0 JUala3oHa

HEOTPULIATEIIHHEIL.
A B C
1 20 ??? 48
2 =CI-B1*B1*5 =2*(B1*B1*B1+3)/Al =C1-15*B1
Ortser:

3anuuinTe Yueio, Koropoe OyaeT HaleyaTaHo B Pe3yJIbTaTe BHIITOJHEHUS
CIeAyIOUIeH IPOrpaMMBl.

cu Python MMackaap
#include <stdio.h> n=1 var n, s: integer;
int main() s=0 begin
{intn=1,s=0; while n <= 650: n:=1,
while (n <= 650) { s=s+20 s:=0;
s=s+20; n=n*5 while n <= 650 do
n=n*5; print(s) begin
} s:=s+20;
printf("%d", s); n:=n*5
return 0; end;
} write(s)
end.
Ortger:

ITocie mpeoOpa3oBaHus pacTpoBOro 256-IIBETHOTO Tpadudeckoro daiina B 4-
LBETHBIN hopmar ero pazmep ymeHbmmics Ha 18 Kobaiit. Kakos 0bu1 pazmep
ucxonHoro ¢aitna B Kbaiirax?

OTBeET:
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CKOJIBKO CJIOB JUTUHBI 4, HAYMHAIOIIHUXCS C COTJIACHONW OYKBBI U
3aKaHYMBAIOIINXCS TTIACHON OYKBOM, MOKHO coCTaBuTh u3 6ykB M, E, T, P, O?
Kaxxnmas OykBa MOXET BXOJIUTH B CIIOBO HECKOJIBKO pa3. CiioBa He 00s13aTeIbHO
JIOJDKHBI OBITh OCMBICIICHHBIMY CIIOBAMH PYCCKOTO S3bIKA.

OTBeET:

Hwxe 3anmucansl aBe pekypcuBHble GyHKIHM (Ipoueaypsl): F u G.Cxoibko
CHUMBOJIOB «3BE3/I04Kay OyIICT HAlleUaTaHO Ha IKPaHE MPH BBITIOJIHCHUH BbI30Ba
F(11)?

13

cHu Python IMackaap

void F(int n) { def F(n): procedure F(n: integer);
if(n>0)G(n- | ifn>0:G(n | begin

1); -1) if n> 0 then G(n - 1);

} def G(n): end;

void G(int n) { print("*") procedure G(n: integer);
printf("*"); ifn>1:F(n- | begin
if(n>1Fn- |2 writeln("*");

2); if n>1then F(n - 2);

} end;

Ortger:

Junst y3na ¢ IP-agpecom 111.81.200.27 anpec cetr paBen 111.81.192.0. Uemy
paBHO HanOOJIBIIEe BOZMOXKHOE 3HAUCHHE TPEThETo clieBa Oaiita Mmacku? OTBET
3aMUIIATE B BUJC CCITUIHOTO YUCIIA.

OTBeET:

Ha BoenHo# 6a3e 43 Tanka. Bo Bpems ydeHHit crienuaibHOe yCTPOUCTBO
PETHCTPUPYET MPOXOIKACHHE KAXKIBIM TAHKOM HEKOTOPOTo pyOeixa, 3amuchiBast
HOMEp BOSHHOW MAIIMHBI C HCIIOJIb30BAHUEM MUHUMAIILHO BO3MOXKHOTO
KOJIMYECTBA OUT, OMIMHAKOBOTO JUTS KaXI0H eqMHUIBI TeXHUKHU. Kakoit 00bEM
namsTH B 0aiiTax OyIeT HCIOIb30BaH YCTPOHCTBOM, KOTIa PyOeK PEO0IeTH
40 taHkoB?

OTBeET:
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WcnonanTens PenakTop morydaeT Ha BXOJA CTPOKY (P U peoOpa3oBEIBaET
e€. PeakTop MOKET BBINIOHATH IBE KOMAaH/IbI, B 00€MX KOMaHIaX V U W
0003HAYAIOT LENOYKHU HUP.

1. 3ameHHTS (V, W)
2. Hanwiocs (V)
[lepBast KOMaHIa 3aMEHSIET B CTPOKE IIEPBOE CIICBA BXOXKICHHUE IICTIOUKH V Ha

LCHOYKY W, BTOpad NPOBCPACT, BCTPEHACTC JIK LICTIOYKA V B CTPOKE
HUCIIOJITHUTCIIA Pez[aKTop. Ecnm ona BCTpEYACTCA, TO KOMaH/Jla BO3BpalliacT
JIOTUYCCKOC 3HAYCHUEC KUCTHUHA», B IIPOTUBHOM CJIy4dac BO3BPAIIACT 3HAUYCHHUC
JIOXKb».

Kakas cTpoka nosnyuutcs B pe3ynbTaTe IPUMEHEHUs NIPUBEAEHHON HIDKE
HpOrpaMMBI K CTPOKeE, cocTosier u3 21 nudpsl, npuyeM nepssie 9 nudp —
BOCBMEPKH, a OCTAJIbHBIC — IISITEPKH? B 0TBETE 3anmuIInTe MOIYIEHHYIO CTPOKY.

HAYAJIO
TTOKA namutocs (555) MJIN nammioch (888)
ITOKA nanutocs (555)
3aMeHuTh (555, 8)
KOHEI] IIOKA
ITOKA nanutocs (888)
3ameHuTh (888, 5)
KOHEI] IIOKA
KOHEI] IIOKA
KOHEL

OTBeET:
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Ha pucynke nzobpaxena cxema Iopor, cBs3biBatomux ropona A, b, B, T, /1, E,
K, JI, M, H, I1, P, T. Ilo kaxx[10#f JOpOT€ MOKHO JABUTaThCS TOJIBKO B OJTHOM
HaNpaBJICHUH, YKa3aHHOM CTpelkoi. CKOJLKO CYIIECTBYET Pa3IMdHBIX MyTeH U3
ropoaa A B ropon T?

OTBeET:

3ammck yucaa 381 B cucTemMe CYMCIEHMs ¢ OocHOBaHWEeM N OKaHYMBAETCs HA 3 U
coiepkuT 3 mudpel. YKaXuTe HanOOJIbIIEe BOBMOXHOE OCHOBAHUE ITOM
CHCTEMBI cunciaeHus N.

OTBeET:

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

Kmiouesoe croso Konuuecmeo cmpanuy(mevic.)
CILIA|Anonus |Kumaii 450
Anonus|Kumaii 260
(CILIA & nonus)|(CLHIA &Kumaii) 50

Kaxkoe konudecTBo cTpaHull (B ThICSYax) OyneT HaimeHo mo 3amnpocy CIIIA?

OTBeET:
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Ha gucnmoBoii mpsimoii qansel aBa otpeska: P=[35,55] u Q=[45,65]. Onpenenure
HAVMEHBIIIYIO BO3MOXKHYIO JUTHHY OTpe3Ka A, Ipy KOTOPOM (HOpMYJIbI

(XeEP)—> (xEA)

(xg&A)—(x&Q)

TOXJICCTBEHHO NCTHUHHBI, TO €CTh MPUHUMAIOT 3HaYCHUE | MpH JIF0OOM 3HAUYCHUN
HNEPEMEHHOM X.

OTBeET:

Hwmxe npencrasiieH pparMeHT IporpaMMbl, 00padaThIBAIOIICH 0THOMEPHBIH
LeNoYHCIeHHbIH MaccuB ¢ uHjaekcamu ot 0 1o 10. M3BecTHO, 4TO B Havane
BBIMOJIHEHHS 3TOT0 ()parMeHTa B MACCHBE HAXOIWIACH BO3PACTAIOIIAs
MOCIIeI0BAaTEIHHOCTD rced, To ecTh A[0] < A[1] < ... < A[10]. Kakoe
HanOoJIbIIIee 3HAYCHUE MOXKET UMETh MIEPEMEHHAs S TIOCIIC BHIITOTHEHUS JAHHON
IporpaMMsl?

CHu Python IMackaap
s =27, s=27 s =27,
n=10; n=10 n:=10;
for (i=0; i<n; i++) for i in range(n): for i:=0 to n-1 do begin
s=s+A[i]- s=s+A[i]- s:=s+A[i]-A[i+1]+2
Ali+1]+2; Ali+1]+2 end;
OtBer:

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim17
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neyartaeT 26391.

NHOOPMATUKA

VYkaxure HAaNMEHbIIIEE MATU3HAYHOE YHCIIO X, IPH BBOAE KOTOPOIO aJrOpUTM

CHu Python Mackaiab
#include <stdio.h> x = int(input()) var X, y, a, b: integer;
int main(void) a=0 begin
{ b=0 readIn(x);
inta, b, x,y; y=1 a:=0; b:=0; y:=1;
scanf("%d", &x); while x > 0: while x > 0 do begin
a=0;b=0;y=1, if (x% 10) % 2 == if (x mod 10) mod 2 =
while (x > 0) { : 0
if (X% 10) % 2==0) a=a*10+x% 10 then
a=a*10 +x % 10; else: a:=a*10 + x mod 10
else { y =y*10 else begin
y = y*10; b=b*10+x% 10 y:=y*10;
b =b*10 + x % 10; x=x//10 b:=b*10 + x mod 10
} a=a*y+b; end;
x =x/10; print(a) x :=xdiv 10
} end;
a=a*y+b; a=a*y +b;
printf("%d", a); writeln(a);
} end.
OtBer:

HanummTe B oTBeTe HaMeHblIee 3HaYeHNE BXOAHOU niepeMenHol k, nmpu

KOTOPOM IIporpamMMa BEITAET TOT JK€ OTBET, YTO U IIPH BXOJAHOM 3HAYCHUH K =

14.
CH Python Mackaiab
#include <stdio.h> def f(n): var k, i : longint;
long f(long n) { returnn *n *n function f(n: longint):
returnn *n *n; def g(n): longint;
} return 5*n + 1 begin
long g(long n) { k = int(input()) fi=n*n*n;
return 5*n + 1, i=1 end;
} while f(i) < g(Kk): function g(n: longint):
int main() i+=1 longint;
print (i) begin
long k, i; g:=5*n+1;
scanf("%ld", &K); end;
i=1; begin
while(f(i) < g(k)) readIn(k);
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i++; i=1;
printf("%ld", i); while f(i) < g(k) do
return 0O; =i+l
} writeln(i)
end.
OrtBer:

Hcnonuutens KanpKynaTop npeobpasyeT YUCIIo Ha SKpaHe. Y UCTIOIHUTENS

€CTb JIB€ KOMaH/Ibl, KOTOPBIM IIPUCBOCHBI HOMEpa!
1. IlpuGasuts 1
2. [Tpubasuts 3

Iporpamma s ucrionuautens Kampkynsatop — 370 mocine1oBaTebHOCTh
koMaHJ[. CKOJIBKO CYIIECTBYET MPOTrPaMM, JJIsl KOTOPBIX MPH UCXOTHOM YHUCIE 5
PE3yJIbTATOM SIBIISICTCS] YUCIIO 25 U IIPU 3TOM TPAEKTOPHUS BHIYUCICHU I
COJIEPKUT YHcIo 15 1 He copepKuT uncma 127

Ortser:

CKOJIBKO CYIIECTBYET Pa3IHMIHBIX HAOOPOB 3HAYCHHIA JIOTHYECKUX ITEPEMEHHBIX

x1,x2, ... X6, yl, y2, ... y6, KOTOpBIE YIOBJIETBOPSIIOT BCEM TEPEIUCICHHBIM
HIDKE YCIOBUSIM?

L ->x2)AX2->x3)A K3 > x4) A (X4 > x5 A (XS —>x6)=1
I =Y2)AY2Z=y3) A3 2> yH A4 =Y A(YS = y6) =1
xl -»yl=1

OrtserT:

He 3a0yobme nepenecmu 6ce omeemvl 6 01anKk omeemos Ne 1 ¢
cOOmeemcmeuu ¢ UHCMpyKyueii o 6bINOJIHEHUIO PAOOmbl.

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim17
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Yacrtb 2

Jna 3anucu omeemoe na 3adanusa mou uwacmu (24-27) ucnonwv3yiime
B/IAHK OTBETOB M 2. 3anuwiume cnauana nomep 3aoanusn (24, 25 u m.
0.), a 3amem nonnoe peuwtenue. Omeemol 3anucwvléaiime 4éMKo u pazvopuuso.

JI71st 3aJaHHOTO TOJI0KUTEILHOTO BEIIECTBEHHOTO Ynciaa A HEOOXOIUMO HAWTH

MaKCHUMAJIbHOC LIE€JIOC YUCIIO K, IIPU KOTOPOM BBLITIOJIHACTCA HEPABEHCTBO.
1+ (L/2) + (13) + ... + (UK) < A

[IporpammucT Hamucai MporpaMMy HENpaBHIIbHO.

CHu Python IMackaap
#include <stdio.h> a = float(input()) var a, s: real;
int main() k=0 k: integer;
float a, s; 3inlle s<a: begin
intk; k=k+1 rke?:dgi_)’
scanf("%f", &a); s=s+ 1.0/k 7
k=0;s=1: print(K) s:=1 _
while (s<a) { while s < a do begin
k=k+1: k:=k+1;
s=s+1J/k; s:=s+ 1.0/k;
} end;
printf("%d", k); write(K);
return 0; end.
}

[ocnenoBarenbHO BBIIOIHUTE ClETyIOLIEE.

1. Hanumure, 4yTo BBIBEAET 3Ta NIporpaMmMa Ipu BBoje uucna 1.8 .

2. [lpuBenure npuMep Yucia, IpH BBOJE KOTOPOTO IpOrpaMMa BbIIAET BEPHBIH
OTBeET.

3. HaiinuTe Bce ommMOKM B 3TOW mporpaMme (MX MOKET OBITh OHA WIIN
HECKOJIbKO). VI3BeCTHO, 4TO Kaxk/1as OIMOKa 3aTparuBaeT TOJIbKO OJHY CTPOKY U
MOJKET OBITh HCTIpaBiieHa 0e3 N3MEHEHUs APYTHX CTPOK. JIJIs Kaxkmoi onmmoKu:
1) BEIIUIIIATE CTPOKY, B KOTOPO# clieIana OmmnoKa;

2) yKaXkuTe, Kak HCIIPaBUThH ONTHOKY, T.€. IPUBEINTE MPABUILHBIA BapHAHT
CTpPOKH.

© 2019 Bcepoccuiickuit npoekTt «EI3 100 BAJNNOB» vk.com/ege100ballov
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Jlan niemounciennsiit Mmaccus u3 2000 anemenToB. Eciii cymMMa Beex 371eMEHTOB
MaccHBa 4€THAsI, HY’KHO BBIBECTH KOJMYECTBO HEYETHBIX (10 3HAYCHUIO)
3JIEMEHTOB MacCHBa, €CIIM HEUETHAs — KOJIM4IecTBO Y€THRIX. Hanpumep, mmst
MaccuBa U3 6 DJIEMEHTOB, PaBHBIX COOTBETCTBEHHO 2, 6, 12, 17, 3, 8, oTBeTOM
OyneT 2 — KOJTMYECTBO HEUETHBIX 2JIEMEHTOB, TaK Kak 00Ias CyMMa Bcex
3JIEMEHTOB Y€THA.

CHu Python IMackaap

#include <stdio.h> # nomyckaercst const n = 2000;

#define n 2000 TaKxKe var

int main() { # ACTIONB30BATh a: array [0..n-1]
int a[n]; # LETOYNCIICHHYIO of integer;
inti, k; # mepeMeHHyI0 k i, k: integer;
for(i=0;i<n a=1]] begin

i++) n = 2000 for i:=0to n-1 do

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

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

}

JBa urpoka, Ilets u Bans, urpator B cnenytouryro urpy. llepea urpoxamu nexar
JBe Kyuu kamHeil. Urpoku xoast no ouepenu, nepssuiit xon aAenaet Ilers. 3a
OJIMH XOJ] ITPOK MOXET JT00aBUTh B OJIHY U3 Ky (110 CBOEMY BBIOOPY) JIBa KAMHS
WIH YBEIUYUThH KOJIMYECTBO KaMHEH B Kyde B TpH pasa. Urpa 3aBepiiaercs B TOT
MOMEHT, KOI'Jla CyMMapHO€ KOJIMYECTBO KaMHEH B Ky4aX CTAHOBHUTCS HE MEHEe
48. TlobemureneM CUATACTCS UTPOK, CICIABIIMIA TOCICIHHUMA X0, T.C. IIEPBBIM
MOJYYUBIIUH TaKyIO MO3ULMIO, YTO B Ky4ax Bcero Oyner 48 xaMHel 1iu
Gosbmie.

3anmanue 1. Jns kax ol U3 HadambHBIX mo3unui (5, 14), (7, 13) ykaxute, KTO
13 UTPOKOB MMEET BBEIMTPHIIIHYIO CTPATEeTHI0. B Kak7joM cirydae onummre
BBIMTPHIITHYIO CTPATETHIO; OOBSICHHUTE, IOUYEMY 3Ta CTPATETHS BEIET K
BBIMTPHINTY, 1 YKOKATE, KAKOE HANOOJIbIIIEe KOJINIECTBO XOJ0B MOXKET
MOTPeOOBaTHCS MOOEIUTEIIO IS BRIMTPHIIIA TP 3TOH CTPAaTETHH.

3amanwue 2. J{s kax ol u3 HavyadbHBIX no3uimii (5, 13), (6, 13), (7, 11)
YKa)KUTE, KTO U3 UTPOKOB UMEET BHIUTPHIIIHYIO CTPATETHIO.

3ananue 3. s HauanbHOU nmo3unuu (6, 12) ykaxkure, KTO U3 UTPOKOB UMEET
BBIMTPBILIHYIO cTpaTeruto. [locTpoiite nepeBo Bcex mapTuii, BO3MOXKHBIX PU
YKa3aHHOW BaMU BBIUTPHIIIHOM cTpaTeruu. [IpencTaBbTe 1epeBo B BUIE PUCYHKA
WA TaOJIHIIBL.

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim17
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o xaHaTy CBA3M MEPEAAIOTCS MOJIOKUTEIBHBIE IIENbIC YMCIa, HE
npesbimaromue 1000 — pe3yabTaTel H3MEPEHHUH, TOTYYEHHBIX B X0O€
JKCIepUMeHTa (KOJIMYECTBO U3MepeHuii N U3BEeCTHO 3apaHee, rapaHTUPYyeTCs,
gto 2 <N < 10000). ITocite oxoHUaHUS IKCTIEPUMEHTA TIepeaaéTcss KOHTPOIbHOE
3HaYeHHE — HauOobIIee YnciIo R, yI0BIETBOPSIONIEE CIEAYIONIIM YCIOBHSAM.

1. R — cymma IBYX pa3iuyHBIX IEPEAaHHBIX 3JIE€MEHTOB IOCIE0BATEIIEHOCTH
(«pa3nuuHbIe» 03HAYaAET, UTO HEJIb3s MPOCTO YABAUBATH NEPEAAHHBIE YUCIA,
CYMMBI Pa3JIMYHbIX, HO PABHBIX MO BEJIMUMHE JIEMEHTOB JOIYCKAIOTCS).

2. R kpatHo 3.

3. Eciu B NOCJICA0BATCIIbHOCTU HET ABYX YUCCJI, CYMMa KOTOPBLIX KpaTHa 3,
KOHTPOJIbHOC 3HAYCHUC CUNTACTCA paBHBIM 1.

B pesynprare momex npu nepenade Kak CaMy 9HCIIa, TaK U KOHTPOJIBHOE
3HaYEHHE MOTYT OBITh UCKaXeHBI. Hamumute 3 GexkTUBHYIO0, B TOM YHCIIE 110
UCIIOJIb3YEMOH MTaMSTH, IPOrpamMmy, KOTopasi OyAeT IPOBEPATh MPABHILHOCTb
KOHTPOJIbHOTO 3HaueHus. [IporpaMmma oipkHa HareyaTaTh OTYET 110 CIIEAYIOIIEH

dhopme:
BbIunciaeHHOE KOHTPOJILHOE 3HAUCHHE: ...
KonTpoas npoiinen (v KoHTposb He TpoiiaeH)

3amaua A. Hanmmwre mporpaMmy IS PEIICHHUS TIOCTaBJICHHOM 3a/1a4uH, B
KOTOPO# BXOJHBIC TaHHBIC Oy IyT 3alIOMHUHATHCS B MACCHUBE, ITOCIIEC Yero OYayT
MPOBEPEHBI BCE BO3MOKHBIC IMAPHI 3JICMEHTOB. MaKCHMalbHas OIICHKA 32
BBITTOJTHEHHUE 3aaHns A — 2 Oaiia.

3amaya b. Hammmmmre nporpaMmy aiist pemieHus TIOCTaBICHHON 3a1a4H,
KoTopas Oynet a3 pekTrBHA Kak 1O BpEMEHH, TaK U MO MaMsATH (MIIA XOTs OBl TI0
OJTHOW M3 3TUX XapaKTCPUCTHUK).

Ha Bxox nporpaMme B nepBoii cTpoke nogaércs koauuecTBo yucen N (2 <N <
10000). B xaxnoit u3 nocieayromux N CTpOK 3allMCaHO OJHO HAaTypaJbHOE
qucio, He npessimaromiee 1000. B mocienHeit crpoke 3anMcaHo KOHTPOJIBHOE
3HAYCHHE.

[IprmMep BXOTHBIX JaHHBIX:

6
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100
8
33
145
19
84
153

IIprMep BBIXOIHBIX JAaHHBIX JJIS MPUBEIEHHOTO BBIIIC IPUMEpPa BXOIHBIX
JTaHHBIX:

BrruuciienHoe KOHTpOIbHOE 3HaYeHHE: 153

KonTtpons npoiigex

O npoekre «IIpooubiii EI™) kaxnyio Hexeio»
JlaHHBIN KM COCTaBJICH KOMaHAOW BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ETD 100 6amnos» https://vk.com/egel00ballov u 6e3B03Me31H0
pacipoCTpaHsAeTCs s JIFOOBIX HEKOMMEPYECKUX 00pa30BaTEIIbHBIX LIEIICH.

Hamou omu0ky B Bapuanre?
Hanumure HaM, no:kaayiicTa, 1 Mbl 00913aTeJIbHO €€ ucnpaBuM!
Jloist 3aMedaHuii 1 moxkeaaHuii: hitps://vk.com/topic-10175642 35994898
(Tak:Ke TOCTYIMHBI IPyrue BAPHAHTHI VIS CKAYNBAHNSA)
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CucreMa olleHUBaHHS IK3aMeHAIUOHHOI padoThl o ungpopmatuke u UKT

Yactpb 1
Ne 3aganus OtBer
1 8
2 bac
3 45
4 7
5 9
6 122212
7 3
8 100
9 24
10 150
11 4
12 240
13 30
14 858
15 64
16 18
17 240
18 30
19 37
20 16293
21 12
22 280
23 43
Yacrp 2

I[J'Iﬂ 3aJaHHOI'O ITOJIOKHUTCIIBHOTO BCIICCTBCHHOI'O YHUCJia A H€06XO,HI/IMO HalTH
MAaKCHUMaJIbHOC 1LCJI0€ YUCIIO K, IIPU KOTOPOM BBLITIOJIHACTCA HEPABEHCTBO.

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

[IporpammucT Hamucai MporpaMMy HENpaBHIIbHO.

CHu Python IMackaap
#include <stdio.h> a = float(input()) var a, s: real;
int main() = k: integer;
{ s=1 begin
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float a, s; while s < a: read(a);

intk; k=k+1 k:=0;

scanf("%f", &a); s=s+ 1.0/k s:=1;

k=0;s=1; print(k) while s < a do begin

while (s<a){ k:=k+1,;
k=k+1; s:=s+ 1.0/k;
s=s+1./k; end;

} write(k);

printf("%d", k); end.

return O;

1

ITocnenoBaTenbHO BBITIOJIHUTE CIIEAYIOIIEE.
1. Hanmumure, 4To BBIBEJET 3Ta MpOrpaMmMa mpu BBoje uucnia 1.8 .

2. [IpuBeuTe NpuMep 4UCHIa, IPU BBOAE KOTOPOIo MporpaMma BhIIAET BEPHBII

OTBeT.
3. Hatigute Bce ommOKy B 3TOU porpaMMe (X MOKET OBITh OJ[HA UITH

HECKOJIbKO). MI3BECTHO, 4TO KaXkaasi OMINOKa 3aTParuBaeT TOJIbKO OJHY CTPOKY U
MOXeET OBITh UCTIpaBIieHa 0€3 H3MEHEHHSI IPYTUX CTPOK. JJIsT KaXKa0H OMUOKH:

1) BEINUIIIATE CTPOKY, B KOTOPOH clieIana ommnoKa;
2) yKaXXuTe, KaK UCTIIPABUTH OIIUOKY, T.C. IPUBEIUTE PABMIBLHBIA BApUAHT
CTPOKHU.

CouepmaHne BEPHOT0 0TBE€TA U YKAa3aHWA IO OLICHUBAHUIO
(,HOHYCKE[IOTCH HWHBIC (bOpMlePIpOBKI/I OTBCTA, HC HCKaXarlue €ro CMLICJ'Ia)

1. ITpu BBOME uncna 1.8 mporpamMma BBIBEAET YUCIIO 1.
2. ITpu BBOME umcna 1.2 mporpaMMa BBIBEJCT BEPHBINA OTBET 1.
3. B mporpamme ecTh JBE OIIHOKH.
1) HeBepnas nanmmanu3anus. CTpoka ¢ OIMOKOM:
k:=0;
Bepnoe ucnpasnenue:
k:=1;
2) HesepHnsrit BBIBOX pe3ynbraTa. CTpoka ¢ OmmoOKoii:
writeln(k);
BepHoe ucrnpapncHue:
writeln(k-1);

YKka3zaHus no oneHNBaHUIO Bbaniasl

B 3agade TpeOyeTcst BBINOIHUTH TPH ACHCTBUSL.
1. Vka3aTb pe3yabTaT NIporpaMMBbl IpU JaHHOM BBOJIE.
OT0 neliCTBUE CUMTAETCS BBINOIHEHHBIM, €CJIM YKa3aH BEPHBIH
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pe3yabpTaT paboTH IPOTPaMMBI IIPY 33aHHBIX BXOTHBIX JAHHBIX.
DK3aMeHyeMbIH He 00s13aH 00BSICHITH, KaK MOTy4eH 3TOT
pe3ybTaT, TOCTAaTOYHO YKa3aTh BEPHOE YUCIIO.
2. Yxa3aTh IIpuMep BBOJA, IIPH KOTOPOM IPOTPaMMa BEIBOIUT
BEpHBII OTBET.
310 eiicTBIE CUNTAETCS BHIIOJIHEHHBIM, €CJIN YKa3aH IpUMep
YHCIIa, TP BBOZE KOTOPOTO BBIBOAUTCS BEPHOE COOOIIECHHE
(BepHBIii TOKa3aTenb CTENeHH Win TeKCT «He cymecTByeT», eciu
BBE/IEHHOE YMCIIO HE SIBJISICTCS CTENEHBIO). YUCHUK HE 00s3aH
yKa3bIBaTh, YTO OYJIET BBIBEJICHO, U OOBSICHATD, Kak paboTaer
porpaMMma.
3. HaifTu 11 ucipaBUTH OIIMOKH B IIPOTPaMMe.
OTO NeficTBUE CYNTASTCS BHITIOJTHEHHBIM, €CIIH BEPHO YKa3aHBI 00¢
OIMOKH U TPEJI0KECHBI BEPHBIC BAPHAHTHI UCTIPABIICHUS, TTPH
9TOM HHKAKHe BEPHBIC CTPOKH MPOTPAMMBI HE YKa3aHbEI B KAUSCTBE
HEBEPHBIX. B HCIIpaBICHHOM CTPOKE TOMTYCKAOTCS
HC3HAYUTCJIIbHBIC CHHTAKCHUYCCKHUEC OHII/I6KI/I (J'II/IIlIHI/Ie Ui
MPOMYMICHHBIC 3HAKHW MPCIIMHAHNA, HCTOYHBIC HAITMCAHU A
CITy’K€OHBIX CJIOB s13bIKa). OIIMOKa CYUTACTCS UCIPABICHHOU, €CIIH
BBITIOJTHEHBI 002 CIIEAYIOIINX YCIOBHS:
a) MpaBWJIHLHO yKa3aHa CTPOKa C OIIHUOKOM;
6) yka3aH Tako¥ HOBBIM BapHaHT CTPOKH, YTO IIPU
UCTIPaBJICHUH IPYTOH OIMUOKH MOTy9IaeTCs MpaBHIIbHASL
porpaMMa

TpeHnpoBoYHbIN BapnaHT Ne17 ot 15.04.2019
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HECYMICCTBCHHO, HACKOJIBKO ITPABUJIBHO BBITTOJTHCHBI JEeNCTBUS lu

2.

3. BrimostHEHO OIHO M3 ABYX MEPBBIX JAeicTBUi. cnpaBiena onHa
n3 1Byx ommubok. He Ooiree uem oxHa BepHast CTpoka Ha3BaHA
OIINO0YHOI

He BoimonHeHs! ycnoBusi, MO3BOJISIIOIINE TOCTaBUTH 1, 2 win 3
Oasia

Maxcumanohviii 6ain

BrimroHeHs! Bce TpH HCO6XO,Z[I/IMBIX ﬂeﬁCTBHH, 1 HU OJTHA BEpHasA

He BBINOTHEHBI YCIOBYSI, O3BOJISIFOIINE TTOCTABHUTH 3 Oaia.
Hmeet mecTo 0iHA U3 CIAEAYIONINX CUTYaLUN.

1. BeimosiHeHbI 1Ba MEPBBIX JEHCTBUSI, HAalIEHA U UCTIPABIIEHA
0JIHa OIIMOKa B IIpOTpaMMe, HA OJIHA BEpPHAs CTPOKa HEe Ha3BaHA
OIIMOOYHOIA.

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

3. BhINonHEHO 0JJHO U3 NEPBBIX ABYX JIeHCTBUI, HaliIeHbl U
UCIIPaBJICHBI JIBE OIIMOKHU B IPOrpaMMe, HU OJIHA BEPHAs CTPOKa
HE Ha3BaHa OMINO0YHOM

Jan nenouncnennsiit Mmaccus u3 2000 snemenToB. Eciiu cymma Beex 271eMEHTOB
MaccuBa Y€THAs, HY)KHO BBIBECTH KOJIMIECTBO HEYETHBIX (TI0 3HAYCHHIO)
3JIEMEHTOB MacCHBa, €CJIM HeUETHas — Koiu4ecTBO Y€THbIX. Hanpumep, mis
MaccuBa U3 6 3JIEMEHTOB, PaBHBIX COOTBETCTBEHHO 2, 6, 12, 17, 3, 8, orBeTOM
OyneT 2 — KOJMYECTBO HEUETHBIX 2JIEMEHTOB, TaK Kak 00Ias CyMMa Beex
3JIEMEHTOB Y€THA.

cu

Python IMackajib

i++)

}

#include <stdio.h>

#define n 2000

int main() {
inta[n];
inti, k;
for(i=0;i<n;

scanf("%d",
&a[i]);

return O;

# momyckaetcs const n = 2000;

TaKXKe var

# UCTIONB30BaTh a c?frriii/eg%:]-l]

Zuenoqncneﬂﬂy}o i K integer-
nepeMeHHyro k begin

a=[l for i:=0 to n-1 do

n = 2000 readIn(alil);

for i in range(n):

end.

a.append(int(input()))

Couepma}me BEPHOI0 OTBETA U YKAa3aHUMA 10 OLICHUBAHUIO

(momyckaroTcst wHbIE (POPMYIUPOBKH OTBETA, HE HCKAKAIOIIUE €T0 CMBICIIA)

He BBIOTHEHBI YCTIOBYSI, TIO3BOJISIFOIIHNE TTOCTABUTD 2 WK 3 Oaia.
[Ipu 5TOM FIMEeT MECTO OJUH U3 CIEAYIOMINX CIyJIaeB.

1. BoinosiHeHs! ABa nepBbIX AeicTBUs. [Ipu 3TOM HECyIeCTBEHHO,
HACKOJIBKO MPaBWIHHO BBITIOIHEHO TPEThe NeiiCTBIE.

2. Hatinensl u victipaBiieHbI JABE OMMOKH B IporpaMmMe, He Ooee
4eM OJTHA BEpHAs CTPOKa Ha3BaHa ommoOo4dHoU. [Tpu aTOM

Tlackaianb

k:=0;

Python Cu

k=0 k=0;
for i:=0 foriin for (i=0;
to n-1 do range(n): i<n; i++)
begin if if

if alil
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mod 2 <> a[i]%2==0: (a[i]%2!=0)

0 then k+=1 k ++
k=k ifk%2 1= if (k% 2 ==

+1 0: 0)

end; print(k)

if k mod else: printf("%d",

2=0 K);

rint(n-k
then print(n-k) olse

writeln(k) printf("%d",
else n-k);

writeln(n-
K);

YKa3aHus M0 ONeHUBAHUIO

banabl

Obwue ykazanus

1. B anropurme, 3arincaHHOM Ha I3BIKE TPOTPaAaMMHUPOBAHUS,
JIOITyCKAETCS HaJIMIUe OT/ICINbHBIX CHHTAKCHYECKUX OITHOOK, HE
MCKa)KaIOIINX 3aMbICIIa aBTOPA IIPOTPaMMBIL.

2. DPheKTUBHOCTH aNTOPUTMA HE UMEET 3HAUCHUS U HE
OIICHUBAETCH.

3. JlomyckaeTcs 3aluch aJrOpUTMa Ha S3bIKE IPOTPAMMHUPOBAHHS,
OTJIMYHOM OT SI3BIKOB, IIEPCYUCIICHHBIX B YCIOBUH. B 3TOM ciyuae
JIOJDKHBI UCTIONIB30BAThCSI IEPEMEHHBIC, aHAIOTHYHBIC OMTUCAHHBIM
B ycioBuu. Eciy A3bIK IpOrpaMMUpPOBaHUS UCIIOIb3YET
TUIMMU3UPOBAHHLBIC IICPEMCHHBIC, OTIMCAHUS ITIEPCMCHHBIX TOJIKHBL
OBITh aHAJIOTUYHBI OTIMCAHMSIM MIEPEMEHHBIX Ha €CTECTBEHHOM
s3bIKe. Vcronp30BaHre HETUITM3HPOBAHHBIX HIIH HEOOBSIBICHHBIX
MIEPEMEHHBIX BO3MOKHO TOJBKO B CITydae, €CIH ATO JTOIYyCKAeTCs
SI3BIKOM IIPOTPAMMHPOBAHUS;, IIPH STOM KOJIMYECTBO TIEPEMEHHBIX
¥ X UICHTH()HUKATOPHI JODKHBI COOTBETCTBOBATH YCIIOBHIO
3a1aun

IIpensosxxen npaBUIbHBIN aJITOPUTM, BbIIAIONINI B KaU€CTBE
pe3yibTaTa BepHOE 3HAUCHHE

He BbInosHeHb! yCIIOBHS, TO3BOJISIIOIINE ITOCTABUTH 2 Oasuia.
INpemnoxeHo B 1IeJI0OM BEPHOE pelLeHHE, CoAepxKalee He Oonee
OJTHO OLIMOKY W3 YuCIIa CIEAYIONIHX:
1) B UMKIIE IPOMCXOJMT BHIXOJ 33 IPAHHILY MACCHBA
(HanpuMep, IPH UCTIOIBH30BAaHUHU 1IHMKIA OT 1 110 N);
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2) He WHWIHAIA3UPYCTCS WU HEBEPHO HHUITHATH3UPYCTCSI
CYETUMK KOJIMUYECTBA HAalIEHHBIX TIap;
3) CYETYMK KOIMYECTBA Map B [UKJIE HE M3MCHACTCS HITH
N3MEHSEeTCS HEBEPHO;
4) HeBEepHO BBIIEISACTCS HOCIEHAS [Huppa YHCIa;
5) npu npoBepKe BHIMOIHEHUS YCIOBUS JUIS TAPbI
9JIEMEHTOB UCTOJb3YIOTCSl HEBEPHbIE HHCKCHI,
6) mnocnennsas nudpa BHAETAETCS HE Y CAMHUX 3JIEMEHTOB
MacCHUBa, a Y UX HH/IEKCOB;
7) B CIIOXXHOM JIOTHYECKOM YCJIOBHH MPOCTHIE TPOBEPKU
BEPHEI, HO YCIIOBHE B IIEJIOM IIOCTPOCHO HEBEPHO
(mammpumep, nepemnyTtansl oneparwn «M» u « I,
HEBEPHO PAacCTaBJIEHBI CKOOKH B JIOTHIECKOM
BBIPaXCHUH);
8) oTCyTCTBYET BBIBOJ OTBETA;
9) wucnonb3yeTcs NepeMeHHas, He 00bIBICHHAS B pa3jieie
OTIMCaHUs TIEPEMEHHBIX;
10) He yka3aHO WM HEBEPHO YKA3aHO yCIIOBHE 3aBEPILICHHUS
IUKJIA,;
11) unageKkcHas mepeMeHHas B [IUKJI€ He MEHSAETCS (HampuMmep,
B 1ukiie while) niu MeHsIeTCsT HeBEPHO;
12) HeBepHO paccTaBJICHBI OMIEPATOPHBIC CKOOKH
He BBITOTTHEHBI yCIIOBHS, TIO3BOJISIONTIE TOCTaBUTH | mm 2 Gama 0
Maxkcumanvuwiii bain 2

JlBa urpoxa, Ilers u Bans, urpator B cienyrouryto urpy. llepea urpoxamu

JIeXxaT JABe Ky4u KaMHeu. Irpoku X0t 1o ouepenu, nepsbiid xon aemnaet [lets.
3a 0JIMH XOJ] HTPOK MOXKET 100aBUTh B OJIHY U3 Ky (110 CBOEMY BBIOODPY) J1Ba

KaMHs WA YBCJIMYNUTH KOJIUICCTBO KaMHE# B Ky4d€ B TpHU pa3sa. I/Irpa

3aBCPUIACTCA B TOT MOMCHT, KOT'Ja CyMMapHO€ KOJINYICCTBO KaMHe#l B Ky4dax

cTaHOBUTCs He MeHee 48. [TobeaureneM cunTaeTcsi UTPOK, CICIABIIHN

HOCHC,HHI/Iﬁ XonH, T.C. IEPBbIM l'IOJ'Iy‘-II/IBIHI/Iﬁ TaKyr MO3ULHI0, YTO B Ky4aX BCCTO

OyneT 48 kamMHe# Win OOJIbIIE.

3amanue 1. Jns kax ol U3 HadambHBIX mo3unmi (5, 14), (7, 13) ykaxute, KTO

13 UTPOKOB MMEET BEIMTPHIIIHYIO CTPATEeTHI0. B Kak7joM cirydae onummre
BBIMTPHIITHYIO CTPATETHIO; OOBSCHHUTE, IOUYEMY 3Ta CTPATETHS BEIET K
BBIMTPHIITY, 1 YKOKHATE, KAKOE HANOOJIbIIIEe KOJIMIECTBO XOJ0B MOXKET

MOTPeOOBaTHCS MOOSIUTEIIO [UIS BRIMTPHIIIA TP 3TOH CTPATETHH.

3amanwue 2. J{st kaxaoit u3 HavaidbHBIX no3uimii (5, 13), (6, 13), (7, 11)

YKAKUTEC, KTO U3 UTPOKOB UMECT BBIUT'PBIIIHYIO CTPATCTULO.
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3amanue 3. Jnsa HavanpHOU mo3umuu (6, 12) ykakure, KTO U3 HTPOKOB UMEET
BBIMTPBILIHYIO cTpaTeruto. [locTpoiiTe AepeBo Bcex nmapTrid, BO3MOXKHBIX IPH
YKa3aHHOW BaMHM BBIMTPBIIIHOM cTparteruu. [IpeacraBpre 1epeBo B BUIE pPUCYHKA
WJTH TaOJIATIBI.
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Couepmanne BEPHOT0 0TBE€TA U YKAa3aHHWA IO OLICHUBAHUIO
(,HOHYCKaIOTCH HWHBIC (bOpMlePIpOBKI/I OTBCTA, HC HCKaXarlue €ro CMLICJ'Ia)

3ananme 1. B HavanpHbIX mosumusx (5, 14), (7, 13) BeIUTpeIIIHAS CTpaTeTHS
ecTb y Banu.

3aganme 2. B HavanpHbIX no3unusx (5, 13), (6, 13) u (7, 11) BemrpeimHas
cTpaterus ects y Iletn.

3ananue 3. B HavanbHOM no3uumu (6, 12) BEIMIPHIIIHAS CTPATETUs €CTh y
Banmu.

YKka3zaHnus no oneHNBaHHIO Bbaniasl

IIpeosapumenvhuie 3amevanus

B 3a0aue om yuenuxa mpebyemcs guinonnume mpu 3a0anus. Hx
mpyonocms eospacmaem. Konuuecmao 6annoe 6 yeiom
coomeemcmeyen KOIU4ecmey 6blnoIHeHHbIX 3a0aHull (n00podHee
cM. Hudice).

Owiubka 8 peuieHuU, He UCKANCAIOUAS OCHOBHO20 3AMbICIA U He
npueeouias K He8epHoOMY OMeemy, Hanpumep apupmemuyeckas
ommnOKa Py BEYUCICHAN KOJMIECTBA KAMHEH B 3aKIIFOYNTEIHHOM
TTO3UIINH, TIPH OIICHKE PEIICHUS HE YIUTHIBACTCH.

[TyskT la curTaeTcs BHITOIHEHHBIM, €CITH IIPAaBIIIFHO YKa3aHBI BCE
MO3UIMH, B KOTOPBIX [lamia BEIMTPhIBAET NIEPBBIM XOJ0M, U
yKa3aHO, KaKUM JIOJDKEH OBITh nepBblif xoa. ITyHKkT 16 cunraercs
BBITIOJTHEHHBIM, €CJIH (1) MPaBUIIbHO YKa3aHO, KTO U3 HIPOKOB
MMEET BBIMTPBIIIHYIO CTPATETUIO B KAXKIOH U3 yKa3aHHbIX
MO3UIMH, U (i1) ONMCAaHBI BBIUTPHIIIHBIE CTPATEI' MU — TaK, KaK 3TO
cAenaHo B oOpasiie peleHus, Wi Jpyrum crnocobom. Ilepsoe
3a/laHie CYUTACTCS BHIITOIHCHHBIM TIOJTHOCTHIO, €CITH BBHITIOTHEHBI
TIOJTHOCTBIO 00a myHKTa: la  10.

3ameuanue ons nposepsroweco. ONMcaTh CTPATETUIO UTPOKA —
3HAYNT OMKCATh, KAKOW XOJ OH JOJDKEH CAEIATh B JII000M
CUTYyaIlu{, KOTOpasi eMy MOKET BCTPETUTHCS MIPU Pa3INIHON UTPe
MPOTHBHHUKA (CM. yCIIOBHe 3a1aun). ECTb 1Ba OCHOBHBIX crioco0a
cenath 970. (1) M0OXXKHO IOCTPOUTH JIEPEBO BCEX MapTHH,
BO3MOJKHBIX TIPH BEIOPAHHOM CTpaTeruu, U yOSIUTHCS, YTO BCE
3aKJIFOYUTENBHBIE TO3ULIMH SIBISIIOTCS BBIMTPBIIIHBIMHU JUISL UTPOKa,

peaNn3yIomero cTpateruio. (2) MoXHO CBECTH 3aJ1aqy K
PacCMOTPEHHBIM BHIIIE MTO3UIISIM. HarprMep, BEIUTPEIIIHYTO
CTpATETHIO UISI UTPOKA, KOTOPBIA XOAUT HEPBEIM, MOXKHO OIIHCATh,
YKa3aB X0/, BEAYLIUI B O3ULINIO, JUIsl KOTOPOI U3BECTHA
BBIMTPBINTHAS CTPATETHS ISl ITPOKA, KOTOPBI XOAUT BTOPHIM.
YT1oOBI TOAOOHBIM 00pPa30M OIKUCATH BBIUTPHIITHYIO CTPATETHIO
JUTSL UTPOKA, KOTOPBIHA XOAUT BTOpEIM (Banm), Hy:kHO niepedparthb
BCE BO3MOJKHBIC TICPBBIC XObI [1amm u yOemuThes, 4To JJIs BCeX
MOJYYCHHBIX MTO3UIMIA MBI 3HAEM BBIUTPHIIIHYIO CTPATETHIO IS
UIPOKA, KOTOPBII XOAUT MEPBBIM.

B npuMepe pemieHns Mbl HCIIONB3YeM B OCHOBHOM BTOPOif crioco0
OTIMCaHMA CTPATETHH. JDK3aMEHYEMBIH MOKET OTIICHIBATH
CTpaTETHIO JIFOOBIM YIOOHBIM eMy criocoOoM. CymiecTBeHHO
(moBTOpHM), 9TOOBI (1) I KaXKIOW O3HUIINHU, KOTOPAs MOXKET
BCTPETHUTHCS UTPOKY, PEATH3YIOLIEMY CTPATETHIO, OBLIIO TOHSATHO,
KaKoH XOJl OH JIOJDKCH CAeNaTh, U (2) ObLIO MOKa3aHo, YTO BCE
BO3MOJKHBIC 3aKIIIOUUTEIIbHBIC MTO3UIIUU BBIUTPBIIITHBIC IJI 3TOTO
UTPOKa.

3aoanue 2 cuumaemcs 6inoOAHEHHbIM, eCiu (i) NPABUTLHO YKA3AHO,
KMo U3 USpOK08 UMeenm GbIUZPLIUHYIO CIPAMESUIo 8 KaXCOOU U3
VKA3AHHBIX RO3UYU, U (i) ONUCAHbL BLIUSPBIUHBIE CIIPAMESUU.

3aoanue 3 cuumaemcs évinonenHbIM, ecu (i) NPasUIbLHO YKA3AHO,
umo GblUSpLIUUHYIO0 cmpamezuto umeem Bans; (ii) npasuivbho
ONUCAHO 0epeso cex Napmuil, 603MOICHBIX HPU IMOTL
8bIUSPLILUHOU cpame2ul (8 8ude pucynka uiu maobauywl). Ipu
9MOM QONYCKAIOmMcs apupmemuyeckue owmudKuy, He uckaicaruue
cymu peuteHusl.

Bo scex cryuasx cmpameauu mocym 6vims onucanvl max, Kax 2mo
COenamHo 8 npumepe pewenus, uny Opyeum cnocooom

BrlInosiHeHB BTOpOE M TPEThE 33/1aHMS.
Jist mepBOro 3a1aHKs IPaBUIIBHO MEPEUHCIICHBI TIO3UIINH, B
KoTopbIx Ilamma BEIMTpEIBaeT MepBEIM X0A0M (II. 1a), ¥ MpaBUIBHO
yKa3aHO, KTO M3 HTPOKOB UMEET BEIMTPHIIIHYIO CTPATETHIO TIPH
yKa3aHHBIX 3Ha4eHUsAX S (1. 106). IIpu sToM nomyckaroTcst
HETOYETHI CIeTYIOMNX THIIOB!
- B II. la He yka3aHO, KaKuM X0J0M BeIMrpeiBaet [lama;
- B 1I. 10 He yka3zaHO, 9TO UTPOKAM HET CMBICIIA yIBAaUBATh
KOJIMYECTBO KaMHEH B Kyde.
31ech U Jajuee B peuIeHHsIX IOMYCKAOTCsl apuMeTHIecKue
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OImMOKH, KOTOPBIE HE NCKAXKAIOT CYTH PEIICHHS U HE MIPUBOJIAT K
HETPaBWIIEHOMY OTBETY

He BbImoIHEHB! YCIIOBHS, TO3BOJIIOIINE TOCTABUTH 3 Oaina, U 2
BBITIOJTHEHO OJHO U3 CIEAYIOIINX YCIOBHH.
e  BrinonHeHO TpeThe 3a7aHUE.
e  BrinonHeHsl nepBoe U BTOPOE 3aAaHUsL.
e [lepBoe 3amaHue BBINIONIHEHO, BO3MOXHO, IIPU HAJIUUYUU
HEJI0YETOB, YKa3aHHBIX B KpUTEPHX Ha 3 Gasuia; s
BTOPOT0 331aHus (1) MPaBMIBHO YKa3aHO, KTO U3 UI'POKOB
UMEET BBIUTPBILIHYIO CTPATErHiO B KaXKA0M U3 yKa3aHHBIX
NO3UIMH, 1 (i1) MPaBWIILHO yKa3aH nepBbli xox [lamm
IIPU BBEIMTPBIIIHON CTPATETHH, OAHAKO HE YKa3aHO, UYTO
rocie BeIOpaHHOTO X0xa Ilamm nmory4yaercst mo3numms,
BBIMTPHIIIHAS U151 Bamw; fAmst TpeTbero 3aganus
NPaBWIBHO YKa3aH UIPOK, MIMEIOIINI BEIUTPHIIIHYIO
CTpaTETHI0

He BBINOTHEHBI YCTIOBHSI, TIO3BOJISIFOIIHE TTOCTABUTD 3 WK 2 Oaiia, 1
1 BBITIOJTHEHO OJHO M3 CIICAYIOIMX YCIOBHIA.
e [lepBoe 3aaHue BHINIOJIHECHO, BO3MOXKHO, C HEJJOYETAMH,
YKa3aHHBIMU B KPUTEPHsIX Ha 3 Oaiuia.
e Bropoe 3amaHue BBIOIHEHO, BO3MOXKHO, C HEJIOUYETAMH,
YKa3aHHBIMU B KPUTEPHsIX Ha 2 Oaiuia.
e  Jyis BTOPOTO ¥ TPETHETO 3aJaHHid BO BCEX CITydasx
NPaBIJIbHO YKa3aH UTPOK, UMEIOIINI BBIUTPHIIIHYIO
CTPATETHIO

He BbInmoaHEHO HU OJTHO U3 YCJIOBHH, MMO3BOJISIFOIIUX TOCTABUTH 1, 0
2 wnu 3 Ganna

Maxcumanouviii 6an 3

Io xaHay CBSI3U MEPEIAOTCS MOJIOKUTEIBHBIC LIENIbIC YHCTa, HE

npessimaromue 1000 — pe3ynbTaThl H3MEPEHUH, TIOTYICHHBIX B X0J1€
SKCIIEpUMEHTa (KOJIMYEeCTBO m3MepeHnid N H3BeCTHO 3apaHee, rapaHTHPYeTCs,
yto 2 <N < 10000). ITocne oxoHUaHUS SKCIIEPUMEHTA NepeaaéTcs KOHTPOIbHOE
3Ha4YeHHE — HanOoJbIIee Yucio R, yIoBIeTBOpAIONIee CIeyIONIIM YCIOBHSM.

1. R — cymMa ByX pa3inyHbBIX MEPEAAHHBIX 3JIEMEHTOB MOCIIEI0BATEIIEHOCTH
(«pa3nuaHBIe» 03HAYAET, YTO HEJIH3S MPOCTO yABANBATH NIEpEAaHHbIC YHCIA,
CYMMBI Pa3JIMYHbIX, HO PABHBIX MO BEJIMUMHE JIEMEHTOB JOIYCKAIOTCS).

2. R kparHo 3.
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3. Ecnu B mocnie1oBaTeIbHOCTH HET IBYX YHCEI, CyMMa KOTOPBIX KpaTHa 3,
KOHTPOJIbHOC 3HAUYCHUC CUUTACTCS paBHBIM 1.

B pesynprare momex mpu nepenade Kak CaMH 9HCIIa, TaK U KOHTPOJIBHOE
3HAYCHHUE MOTYT OBITh HCKaXXCHBI. Hanummre 3 (peKTHBHYIO, B TOM YHCIIE MO
HCIIONIB3YEMOH TaMATH, IPOTpamMMy, KOTopas OyAeT IpOBEPATh MPABHIHLHOCTD
KOHTPOJIbHOTO 3Ha4ueHus. [IporpaMmma oipkHa HareyaTaTh OTYET I10 CIIEAYIOIIEH

bopme:
BrluncieHHOE KOHTPOIBHOE 3HAYEHUE: ...
Konrpois npoiinen (uiau KonTposs He npoiieH)

3agaua A. Hanumure nporpaMmy mJist pelIeHus IOCTaBICHHOM 3a1auu, B
KOTOpOH BXOJHBIE IaHHBIE Oy IyT 3aIIOMUHATHCS B MACCHBE, I10CIIE Yero OyayT
MPOBEPEHBI BCE BOSMOKHBIC ITAPBI 3JIEMEHTOB. MaKcHMaslbHas OLICHKA 3a
BBITIOJTHEHHE 3a1aHns A — 2 Gamna.

3amaya b. Hammmmre nporpaMmy ajist pemieHus TOCTaBICHHON 3a1a49H,
KoTOpas OyzxeT 3 peKkTUBHA KaK M0 BpEMEHH, TaK U 10 NaMsTH (WIH XOTs OBl 1O
OJTHOW M3 3TUX XapaKTCPUCTHUK).

Ha Bxox nporpaMme B nepBoii cTpoke nogaércs koauuecTBo yucen N (2 <N <
10000). B xaxxmoii n3 mocyieayromux N cTpOK 3alicaHo OJTHO HATypaibHOE
yucino, He npessimatoniee 1000. B mocnenneit crpoke 3anMcaHo KOHTPOJIbHOE
3HauCHUE.

IIpumMep BXOIHBIX JAHHBIX:
6
100

33
145
19
84
153

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim17
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[IprMep BBIXOIHBIX JaHHBIX JJIS MPUBEAEHHOTO BHIIIC IPUMEpPa BXOIHBIX
JIAaHHBIX:

BrruuciienHoe KOHTpOJIbHOE 3HaYeHHE: 153

KonTtpons npoiinex

TpeHnpoBoYHbIN BapnaHT Ne17 ot 15.04.2019 14/16

Couepmanne BEPHOT0 0TBE€TA U YKAa3aHHUA IO OLICHUBAHUIO
(,HOHYCKaIOTCH HUHBIC (bOpMlePIpOBKI/I OTBE€TA, HC HCKaXXar1ue €ro CMLICJ'Ia)

3amaua A.
constd =9;
var R, RO, i, j, N: longint;
a: array[1..10000] of integer;
begin
readIn(N);
fori:=1to N do readIn(a[i]);
{ TOMCK KOHTPOJLHOTO 3HAYCHHUS }
R:=0;
fori:=1toNdo
forj:=1to i-1 do
if ((a[i]+a[j]) mod 3 = 0) and (a[i]+a[j] > R) then
R:= a[i]+a[j];
readin(RO);
if R =0 then R:=1;
writeln('BerarciieHHOE KOHTPOJIBHOE 3HaueHue: ', R);
ifR=R0
then writeln("KouTposis npotigen')
else writeIln("Koutposns He npoiinen');
end.
3amaya b.
var R, RO, i, max1, max2, max3a, max3b, N, x: longint;
begin
readIn(N);
max1 := 0; max2 := 0;
max3a := 0; max3b :=0;
fori:=1to N do begin
readIn(x);
if x mod 3 = 0 then begin
if X > max3a then begin
max3b:= max3a;
max3a:= X

end
else
if X > max3b then max3b:=x;
end;
if x mod 3 =1 then
if x > max1 then max1:=x;
if x mod 3 = 2 then
if X > max2 then max2:=x;
end;
R:=1,;
if max1*max2 > 0 then R:= max1+max2;
if (max3b > 0) and (max3a+max3b > R) then
R:=max3a+max3b;
readIn(R0);
if R > 0 then
writeln('BeranciieHHOe KOHTPOJIbHOE 3HaYeHue: ', R);
if (R >0)and (R =R0)
then writeln("KonTposps npoiinen’)
else writeln("Kontposp He npoiinen');
end.

YKka3zaHusa no oneHNBaHHIO Bbaniasl
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IIpenBapuTebHbIC 3aMeYAHUS.

1. B 3anmaue ectpb aBa 3ananus (A u b). COOTBETCTBEHHO, YUEHHK
MOXET MPEJCTaBHUTh JIBE MPOTPaMMbl. B kakmoif u3 mporpamMm
JIOJDKHO OBITh yKa3aHO, PEIICHNEM KaKOTO U3 3aJaHuil OHa
sBiseTcs. Eciu B paboTe mpecTaBieHa olHa mporpaMmMma, To B Hei
TaKKe JTOJDKHO OBITh YKa3aHO, PEIICHUEM KaKoro U3 3aJaHNi OHa
SBIISIETCAL.

2. Ecnu y4eHuK He yKka3al, K KaKOMY 3alaHUI0 OTHOCHUTCS
MporpamMMa, HIM MOXKHO TPEIONIOKHUTh, YTO YUSHHUK OLIHOCS B
UICHTU(HUKAIIMK TPOTPAMM, HEOOXOIUMO CJICIOBAThH
NpUBEJEHHBIM HIDKE MHCTPYKIUAM. Ciaygaii 2.1. YueHuk
MpPEeCTaBUI TOJIBKO OJIHY MPOTPaMMy.

Crnenyer paccMaTpUBaTh IPOrpaMMy Kak pelieHue 3aganus b u
OLICHHUBATh €€ M0 COOTBETCTBYIOIIUM KPUTEPHSIM.

Crnyuaii 2.2. Y4eHUK OpeCTaBWII ABE NPOTpaMMBbl, HO YKa3aHUe
3aJaHusl €CTh TOJIBKO IS OHON M3 IPOTPaMM.

Crenyet paccMaTpUBaTh BTOPYIO IIPOrpaMMy Kak OTBET Ha
ocTaBIlIeecs 3aJaHue.

Crnydait 2.3. Y4eHUK IpeICTaBUII JBE POTPaMMBbI; HH JJIS OJTHOM
U3 HUX 33/IaHKE HE YKa3aHO, WM B 000MX PEHICHHUIX YKa3aHO OJTHO
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W TO K€ 3a/IaHUE.

Crnenyet niepByro (110 TOPSIKY B IPEICTABICHHBIX YICHHKOM
MaTepHajiax) MporpaMMy paccCMaTpUBaTh Kak OTBET Ha 3a7aHue A,
a BTOPYIO — Kak OTBET Ha 3a1aHue b.

Cryuaii 2.4. YdeHHK peIcTaBmi OoJiee IBYX MPOrpaMm.

Crenyet paccMaTpUBaTh TOJIBKO JIBE MTOCIIEIHNE TPOTPAMMBI U
COOTHOCHTB HX C 3aJIlaHUSIMHU 1O npaBuiam 2.1-2.3.

Crnyuait 2.5. Pemenue, npeacTaBieHHOE B KaYECTBE PEIICHUS
3aaHusl A, 10 KpUTEPHAM JUIst 3aaHus b MOXKeT OBITh OLIEHEHO B
3 wm 4 Gasuta. [1pu 5TOM penieHue, NpeICTaBIeHHOE B KaUueCTBE
pemieHns 3aganus b, OleHEHO MEHBIINM 0aJuToM.

Crnemyer cUuTaTh, UTO YUCHHK IEpeIryTai 0003HauCHHS 3aJaHIi U
OIICHUBAThH PEIICHHE, PEICTABICHHOE KaK peIIeHUE 3aIaHs A,
0 KPUTEPHSIM 3aJaHus b.

HAIIOMUHAEM! Hmoeoswiii 6ann 3a 3a0auy — 9mo 60a6uuii u3
04106, NOLYUEHHBIX YUEHUKOM 30 KAAHCOOe U3 O8YX
NnpeocmageHHbIX peuleHull.

Toscnenus ons nposepaOUuUXx.

1. 3ananue b sBnsieTcs yciaoxHeHreM 3ananus A. Ecnu B kauecTBe
peuienus 3ananus b npencTasieHo pelieHue 3ananus A, To
CUMTAETCs, YTO YUCHUKOM JOIYILEHa ONeyaTka, U pelieHne
OIICHUBACTCS TI0 KPUTEPHSM JIJIS 3aMaHUs A.

B kauectBe pemieHus 3agaHus A MOXET OBITh IIPECTABIICHA
porpamma, KoTopas perraeT 3aaqy Mpu Mporu3BOIEHOM
KOJIMYECTBE BXOJHBIX NaHHBIX (Kak B 3agaHuu b), ocymecTBiss
MTOJTHBIN Tepe0op BCceX BapUAHTOB. Takas mporpamma
Hea((EeKTUBHA MO0 BPEMEHH, IIOATOMY OHA JIOJDKHA OIICHUBATHCS 2
Gammamu.

2. JIBa 3amanus (M, COOTBETCTBEHHO, BO3MOYKHOCTD JIJISI
9K3aMEHYEMOTO MIPEJCTaBUTh IBE IPOTPAMMBI) JAIOT YICHUKY
BO3MOXXHOCTH (TIPH €T0 JKEJTaHWN) CHadaa HallucaTh MEHEe
cioxHoe U MeHee dhdekTuBHOE perenue (3amanue A), KOTopoe
JMaéT eMy IpaBo MOJYYHTh 2 Oauia, a 3aTeM MPUCTYIUTh K ITOUCKY
6onee 3 PEKTHBHOTO PEIICHHUS.

3. IlpuBenénusie B 1. 2.1-2.5 npaBuia UMEIOT LEbI0 N30eXKaTh
CHIDKEHHS 0aJUIOB HM3-32 TOTO, YTO YYCHHK MEPEITyTal
0003HaueHHUS 3a/IaHHH.

Obwue npunHyuUnvl OYeHUBAHU PeteHUll
4 6auta craButcs 3a 3 (HEKTHBHYIO U IPABUIILHO pabO0TaIOIYIO
porpamMmy, pelaroyo 3aiaqy B obuem cirydae (3anaya b). [Ipu

3TOM HPOTpPaMMa MOKET COAEPIKATh 0 TPEX CHHTAKCHIECKHIX
OIHOOK («OTHCOKY).

3 Gayuta CTaBHTCS B CIydae, KOrAa (PaKTHUECKH 3a/1ada PerIeHa U
penieHa 3¢ (GheKTUBHO TI0 BpEMEHH, BO3MOXHO, C XpPAaHCHHEM BCEX
BXOJHBIX JTaHHBIX B MACCHBE, HO KOJMYECTBO «OTHCOK» Ooee
TpEX (HO He Oosiee MATH) U JIOMYLIEHO He Ooiee 0THOM
COJIeprKaTeIbHOM OIIMOKH, HE ITO3BOJISIOIIEH YCOMHUTBCS B TOM,
YTO 9K3aMEHYEMBIH MTPaBUIILHO NPHIyMall aJTOPUTM.

2 GaJuta CTaBUTCSI, €CJIM IIpOrpaMMa, penraromas 3anady b, B
JOMOJIHEHUEC K HETOYHOCTAM, KOTOPLIC ICPCUUCIICHBI BBIIIC,
pabotaeT HeAPEKTHBHO 110 BPEMEHH W/IITH TOMYIIEHO A0 TPEX
YIOMSHYTHIX BEIIIE COAEPIKATENBHBIX OmHO0K. KomrmaecTBo
JOITYCTUMBIX «OITUCOK» — JIO CEMHU.

2 Oaiia TakKe CTaBUTCS 3a MPABIIIFHOE PEIICHUE YIPOIICHHOH
3aaa4u (3amaqa A).

1 Gamn cTaBUTCS, €CIIM IPOTpaMMa HallMcaHa HeBEpHO, HO M3
OTIHCaHMA aNrOPUTMA U 00IIeH CTPYKTYpPhI IPOrpaMMBbl BUIHO, YTO
3K3aMCHyCMLIﬁ B IICJIOM MPaBUJIbHO NPCACTABIACT IYTh PCHICHUA
3aJa4H.

Janee 5t 001ne NpUHIMIB YTOYHEHEI

Kputepuu oueHnBaHus 3aaHus A

Ipu pemennu 3axa4u A porpaMMa BEpHO HAXOIUT TPEOYEeMYIO
CyMMy

JUTSL JTFOOBIX 6 TIap UCXOIHBIX JaHHBIX.

Jomyckaercst 0 MATH CHHTAKCHYECKUX U MPUPABHEHHBIX K HUM
omuOOK (CM. KpUTEPUH OLIEHWBaHWs 3anaHus b Ha 4 6amna)

He BBITTOTHEHB! YCIOBHSA, TIO3BOJIIONTIE TOCTAaBUTH 2 Oaita. 13

OTIMICaHMA ANTOPUTMA M 00IIeH CTPYKTYpPhI MPOrpaMMBI BUIHO, UTO

9K3aMEHYEeMBIH B IIEJIOM IPAaBUIIBHO MPEACTABISAET MyTh PEIICHUS
3amaun. JJomyckaercs 1000e KOJMIECTBO «OIMHCOK)

He BBINOJIHEHBI KPUTEPHH, [TO3BOJIAIOIINE TOCTABUTH 1 Min 2
Oasia

Maxcumanvuviii 6ain ons 3adanus A

Kputepuu ouennBanus 3aaanusa b
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[Iporpamma npaBuIBHO pabOTAET ISl JIFOOBIX COOTBETCTBYOLIUX
YCIIOBHUIO BXOAHBIX JaHHBIX M PU 3TOM 3((PEeKTHBHA KaK I10
BPEMEHHU, TaK U MO MaMSTH, T.€. HE UCIIOJIb3YIOTCS MAaCCUBHI U
Jpyrue CTPYKTYPhI JaHHBIX (B TOM YHCIIE CTEK PEKYPCHUBHBIX
BBI30BOB), Pa3Mep KOTOPBIX 3aBUCUT OT KOJIMYECTBA BXOAHBIX
9JIEMEHTOB, a BpeMsi padOTHI MPOMOPLUHOHATIBHO ATOMY
KOJIMYECTBY. BO3MOKHO HCTIONB30BaHIE MACCHBOB U
JUHAMHYIECKUX CTPYKTYP AaHHBIX NPH YCIOBHH, YTO B HUX B
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Ka)IIbIii MOMEHT BPEMEHHU XPAHUTCS (PUKCHPOBAHHOE KOJIMYECTBO
3JIEMEHTOB, TPEOYIOMUX JUTsl XpaHeHus MeHbine 1KO6.
IIporpamma MOXeT cojepkaTh He 0osee TPEX CHHTAKCUIECKUX
OIMOOK CIIeTYIOMNX BUIOB:
1) mpormyIeH WK HEBEPHO YKa3aH 3HAK MTYyHKTYaI[HH;
2) HEeBEPHO HAMKCAHO WM MPOMYIIEHO 3ape3ePBUPOBAHHOE
CJIOBO SI3bIKA IIPOrPAMMHPOBAHUS;
3) He ommcaHa WM HEBEPHO OMUCAHA MIEPEMEHHAS;
4) mnpuMeHSETCs onepanus, HeJOMyCTUMAs TS
COOTBETCTBYIOIIECTO TUIIA JJAHHBIX.
K cuHTakcHyeckuM ommoOKaM MpHUpaBHUBACTCS UCTIONB30BaHUE
HEBEPHOT'O THIIA JaHHBIX.
Ecmu ongna u Ta ke ommbKa BCTpedyaeTcsl HECKOIBKO pa3, oHa
CUYMTAETCS 33 OJTHY OMIMOKY

peanu3alyy anropuTMa JOMycKaercst 10 TPEX COAepIKaTEIbHBIX
OLIMOOK, TOMYCTHMBbIE BH/IbI OIIUOOK MEPEUUCICHbI B KPUTEPHSIX
Ha 3 Oana.

KosinuecTBO CHHTAKCHYECKUX «OTHCOK» HE JO0JIKHO OBITh Doliee
cemu. [Iporpamma MoxeT ObITh Hed((HEKTHBHA ITO BPEMEHH,
HapUMEpP BCE YKCIIa 3aIOMHHAIOTCS B MACCHBE U IIEPEOUPAIOTCS
BCE BO3MOYKHBIE CYMMBI, T.€., [0 CYyTH, PCATU30BAHO PEIICHHUE
3amaun A 0e3 OrpaHUYCHHIA HA KOJHMYECTBO BBEICHHBIX Map

He BbImOTHEHBI YCIIOBHS, TO3BOJISAIOIINE TOCTABUTH 4 Oaria.
[Iporpamma B ienoM paboTaeT MpaBHIBHO VIS JIFOOBIX BXOJHBIX
JaHHBIX IPON3BOJIBHOTO pa3Mepa. Bpems paboTs
MPONOPIMOHAIEHO KOJIWYECTBY BBEJEHHBIX YNCEN; TPABUIILHO
yKa3aHO, KaK1e BETMYUHBI JJOJDKHBI BEIYUCIIATHCS MO X0y YTEHUS
9JIEMEHTOB TOCIIeI0BaTeIbHOCTH Yncell. KonnuecTBo
CHHTaKCHYECKUX OMINOOK («OTHCOK») YKa3aHHBIX BBIIIE BUIOB —
He Oouiee ISTH.
Hcnons3yemast naMsTh, BO3MOKHO, 3aBUCHT OT KOJINUECTBA
MPOYUTaHHBIX YHCEJ (HAaPpHMeEp, BXOJHBIE TaHHBIC 3aIIOMHHAIOTCS
B MaccuBe, koHTeiHepe STL B C++ unu apyroit cTpykType
JaHHBIX). JlomyckaeTcs ommOKa IpH BBO/IE M BBIBOJIE JAHHBIX, HE
BIIMSIIOIIAS Ha COJIEP)KAaHHUE PEIICHHUS.
[Iporpamma MOXeT colepkaTh He Ooee MATH CHHTAKCHIECKUX H
MPUPABHEHHBIX K HUM OIINOOK, OITMCAHHBIX B KPUTEPHUX Ha 4
6amna. Kpome Toro, gonyckaercs HaJuuue OJTHON OMIMOKH,
NpUHAJIeKAIIEH K OHOMY U3 CJIETYIOIINX BUIOB:
1) owmnbKa MHULKATHM3ALMH, B TOM YHCIIE OTCYTCTBUE
VMHHIMATIA3AH;
2) He BBIBOIUTCS Pe3yJbTart, paBHblii 0, niu BMecTo 0
BBIBOJIUTCS] HEBEPHOE 3HAUCHHE;
3) nomyiueH BBIXOJ 32 TPAaHMIy MAacCHUBa,;
4) wucnons3yercs 3HaK “<” BMecTO “<=", “or” BmMecTo “and”
U T.IL

He BbInonHeHsb! ycnoBusl, MO3BOJISIIOIINE TOCTABUTD 2, 3 wiu 4
Oauta. M3 onmcaHus anropuTMa U o0IIeit CTPYKTYPhI IPOTPaAMMEI
BUJTHO, YTO IK3aMEHYEMbIH B LIEJIOM MPABUIILHO MPEACTABISET
MyTh pelIeHus 3a1aun. Jlomyckaercs mo060e KOJINIeCTBO
«OTICOK». 1 GasT CTaBUTCS TAKXKe 3a PEIICHNs, BEPHBIC JIUIIH B
YACTHBIX CITydasx

He BBIMOTHEHBI KPUTEPHH, TIO3BOJISIONINE ITOCTABUTH 1, 2, 3 wim 4
Oayta

Maxcumanvuoui 6ann ons saoanus b

S

Hmoeoswiii makcumanvbHulll OaL

He BBINOTHEHBI YCTIOBYSI, TIO3BOJISIFOIIHNE TTOCTABHUTD 3 WK 4 Oaia.
IIporpamma paboTaeT B 1eoM BepHO, 3)(HEKTHBHO WIH HET,
HarpuMmep IUIs pellieHHs! 3a/Ia41 UCII0NIb3yeTCsl epedop Beex
BO3MOJKHBIX BAPHAHTOB BHIOOpA 3JICMEHTOB B mapax. B
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	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).

