EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2019 r. MHOOPMATUKA

EnnHblii rocy1apcTBeHHbIH 3K3aMeH
no TH®OPMATHUKE u UKT

HNHCcTpyKIMS 110 BHINOJHEHUIO padoThI

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

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

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

Otser: 23 23

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

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

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

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

1. O6o3HaveHUS U JOTHICCKUX CBSI30K (OIeparuii):

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

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

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

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

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

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

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

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

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

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

Omeemamu K 3a0anuam 1-23 aenawomcea yucio, ROC1e008amenabHOCHb OYKE
unu yugp, komopewie cnedyem 3anucamo ¢ bJIAHK OTBETOB N 1 cnpasa
OM HOMEPA COOMEEemCcmayu|ezo 3a0anus, Ha4uUHaaA ¢ nepeoil Kiemouku, oe3
npooenos, 3anAnMblX _U_Opy2ux 0ONOJHUMENbHbIX CUME0.]108. Kascoblili cumeon
nuwiume 6 OmMOENbHOU Kl1emoyke 6 COOMEEMCHmEUU ¢ NPUCCOEHHLIMU 6
onanke obpazyamu.

VYKaxuTe HauMEHbIIee YeTHIPEX3HAUHOE IIECTHAALATEPUUHOE YHCIIO, IBOUYHAS
3aMKuch KOTOPOT'O COJAEPKUT POBHO 6 Hylei. B oTBeTe 3anuimnTe TOIbKO caMo
IIeCTHAATEPHIHOE YUCII0, OCHOBAaHHE CHCTEMBI CUNCIICHHS YKa3bIBaTh HE
HYXHO.

Ortser:

Jloruueckast hyukuust F 3amaéres Boipaxkeruem (a A =€) V (=b A =C).
Onpenenurte, KAKOMY CTOJIOIY TaOIHIBI HCTHHHOCTH QyHKIMA F cooTBETCTBYET
KaKaas u3 TIepeMeHHbIX a, b, c.

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

B otBete Hanumute OYKBHI a, b, C B TOM MOPSIIKE, B KOTOPOM HIYT
COOTBETCTBYIOIIHNE UM CTOJNOIBI (0e3 pa3aenuTenei).

OTBeET:
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Mesxnay HacenéuusiMu yHktamu A, B, C, D, E, F, Z nmocTpoeHbI TOpOTH ¢
OJTHOCTOPOHHUM JBM)KeHHEM. B Tabnuiie ykazaHa MpOTSHKEHHOCTD KaXKIOM
noporu. OTCYTCTBHUE YKCIIa B TAOJIHIIE 03HAYAET, UTO MPSMOU TOPOTU MEXKITY
MTyHKTaMH HET.

A B C D E F Z

A 5 12 25
B 5 8

C 2 4 5 10
D 12 8 2

E 4 5
F 5 5
Z 25 10 5 5

Onpeznenure ATUHY KpaT4aiiliero MyTH MeXy IyHKTaMu A u Z (IIpU YCIIOBHH,
YTO MEPEABUTATHCS MOXKHO TOJIBKO IO TIOCTPOSHHBIM JOPOTaM).

OTBeET:

- B katanore HaxozsTcs (aiibl co CIEAYIONMMI UIMEHAMHU:
astarta.doc
catarsis.dat
catarsis.doc
plataria.docx
start.doc
tartar.docx

Onpe,uenMTe, CKOJIBKO MACOK U3 CIIMCKa:
*tar?*.d* ?*tar*?.doc* *?tar?*.do* *tar?.doc*

MO3BOJISIFOT BEIOPATh YKAa3aHHYIO rpymiy (haiiios:
astarta.doc catarsis.doc
plataria.docx start.doc

OTBeT:
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JIi1st KoUpoBaHUsT HEKOTOPOM MOCIIEA0BATEIHLHOCTH, cocTosMIeH 13 OYkB A, b,
B, T" u 1, ucnionb3yercs HEpaBHOMEPHBIN ABOUYHBIN KO/, TO3BOJISIOMIUN
OJIHO3HAYHO JEKOJIUPOBATH MOJYYEHHYIO IBOUYHYIO [IOCJIEI0BATEILHOCTh. BOT
3TOT KOJ:

A-00;b-101;B-011;T"-111;J]-110.

Kak M0O»HO COKpaTUTh JJIMHY KOJIOBOTO CJIOBA Ui OyKkBbI b Tak, 4T00BI KO/ 110-
MPEeKHEMY MOXHO OBIJIO JEKOIUPOBATh 0HO3HAYHO? KOabl OCTanbHBIX OYKB
MEHSTBCS HE JIOJDKHBL. ECIH €CTh HECKOJIBKO BAPHAHTOB, BEIOCPUTE KOJOBOE
CJIOBO C MHHUMAJILHBIM 3HAUCHHUEM.

OTBeET:

Ha Bxon anroputma nogaérca HarypanbHoe yuciao N. AITOPUTM CTPOUT T10
HeMy HoBoe unciio R cienyrommm o6pazom.

1. Ctpoutcs ABoUYHAas 3anuch yucia N.

2. K 37011 3anucu 1ONKUCHIBAIOTCS CIIpaBa eIIé ABa pa3psaia Mo CIeAyOLUeMy
HpaBHITY:

a) CKJIaJIBIBAIOTCS BCE LUQPHI TBOMYHOMN 3aIMCH, U OCTATOK OT JCICHUS CYMMBI
Ha 2 JIOTIMCBhIBaeTCs B KOHEI urcia (crpasa). Hampumep, 3amucs 11100
npeoOpasyercs B 3amuch 111001;

0) Hax 3TO 3aIMMCHIO IPOU3BOIITCS T€ XKE ICHCTBHUS — CIIpaBa JOMUCHIBACTCS
OCTaTOK OT JICJIEHHs CYMMBI LUdp Ha 2.

[onyueHnas TakuM 00pa3oM 3anuck (B HEl Ha JiBa pa3psaa OoJbIIe, YeM B
3aMKCH UCXOTHOTO Yucya N) sIBISIeTCsS JBOMYHOM 3amiChi0 KICKOMOTO 4rcia R.
VYKaxuTe Takoe HauMeHbIee Yuciio R, koropoe npesbimaet 130 1 MoxkeT
SIBIISIThCS PE3YJIBTATOM PabOTHI AITOpUTMA. B OTBETE 3TO YKCIIO 3aIUIIUTE B
JIECATUYHON CUCTEME CUUCIICHUSI.

OTBeET:
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JlaH ¢parmMeHT d1eKTpoHHOM TabnuIel. U3 sueitku D2 B suetiky E1 Oputa
ckonupoBaHa ¢opmyiia. [Ipu komupoBaHUY aapeca saeek B popmyre
AaBTOMaTHYECKU U3MEHUIUCh. Kakum crano uncioBoe 3HaueHue s;ueiiku El:

A B C D E
1 1 10 100 1000
2 2 20 200 =$B2+C$3 | 20000
3 3 30 300 3000 30000
4 4 40 400 4000 40000

OTBeET:

3anumuTe 9uCio, KOTopoe OyJeT HaleyaTaHo B PE3yIbTaTe BBHIIOTHEHUS
CIIEAYIONIEH MPOrpaMMBI.

CH Python Mackaiab
#include <stdio.h> n=0 var n, s: integer;
int main() s=0 begin
{intn=0,s=0; while s <= 35: n:=0;
while (s <= 35) { s=s+4 s:=0;
S=S+4; n=n+1 while s <= 35 do
n=n+1; print(n) begin
} s:=s+4
printf("%d", n); n:=n+1;
return 0; end;
} write(n)
end.

Ortser:

My3bIkaibHbIH hparMeHT ObUT onMPOBAH U 3amucaH B Buje (aiina 6e3
WCTIONIb30BaHMUs CkaThs JaHHBIX. [TomyuuBiumiics ¢aiin ObLT Iepenan B ropoa A
0 KaHaIly CBs3M 3a 45 ceKkyHI. 3aTeM TOT e MY3bIKaJbHBINA (hparMeHT ObLT
onrdpoBaH OBTOPHO C pa3pelieHneM B 4 paza HUKE U 9aCTOTOU
IUCKpeTH3aluy B 12 pa3 BBIIIE, 9eM B IIEpBHIH pa3. CrkaTHe JaHHBIX HE
nmpou3BoamIIOCk. [lomydeHHbId daiin 6611 nepenan B ropoxa b 3a 15 cekyna. Bo
CKOJIBKO pa3 CKOPOCTh MPOITyCKHAs CIIOCOOHOCTH KaHana B ropox b 6ounbire
HPOITYCKHOW CIIOCOOHOCTH KaHalia B Topoj A?

OTBeET:
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Bce 5-OykBeHHBIE cnoBa, cocTaBlieHHBIE U3 OYKB A, 3, H, C, 3anmcanb! B
anaBUTHOM MOPSIJIKE M IPOHYMepoBaHbl. BOT Hauaso crnucka:

1. AAAAA

2. AAAA3

3. AAAAH

4. AAAAC

5. AAA3A

Kaxoe xonmuecTBo cinos Haxoaarcs mexay cioBamu CA3AH u 3AHAC
(BKJTIOYAst 3TH ciioBa)?

OTBeT:

Oyukius F(n), rae n — HaTypalibHOE YUCIIO0, 33]JaHa CIICAYIOIIM 00pa3oM:

cHu Python IMackaap
int F(int n) { def F(n): function F(n: integer):
if (n<5) ifn<5: integer;
return F(n+3) return begin
+ F(n+3) +\ if n <5 then
F(2*n) + F(2*n) F:=F(n+3) +
F(3*n/ +\ F(2*n) +
2); F@3*n // F(3*n div 2)
else 2) else
return n + 2; else: F:i=n+2;
} returnn+2 | end;

Yemy OyIeT paBHO 3HAYCHHE, BHIYUCICHHOE AJITOPUTMOM IPU BBIIOIHCHUN
BbI30Ba F(3)?

OTBeET:
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B tepmunonoruu cereit TCP/IP Mackoli ceTr Ha3pIBA€TCS TBOMYHOE YHCIIO,
omnpenendmwoliee, kakas 4acTb [P-anpeca y3ma ceT OTHOCHUTCS K apecy CeTH, a
Kakas — K aJipecy caMoro y3ia B 3Toi cetu. [Ipu 3ToM B Macke cHauana (B
CTapIINX pa3psAax) CTOAT EAVHHIEBL, a 3aTEM C HEKOTOPOTO MECTa — HYJIH.
OOBIYHO MacKa 3alHCBIBACTCS 110 TEM K€ TIpaBHiIaM, 4To u [P-agpec, — B Buze
YeThIpEX 0alTOB, MPUUEM KaxIblii OalT 3aIMCHIBACTCS B BUJIE JIECATHYHOTO
ymcna. Afpec ceTH NoaydyaeTcs B pe3yabTaTe IPUMEHEHUs Opa3psiAHON
KOHBIOHKIIMH K 3a7anHOMY IP-anpecy y3na u macke.

Hanpuwmep, ecnu IP-anpec y3na pasen 231.32.255.131, a macka paBHa
255.255.240.0, To anpec cetn pasen 231.32.240.0.

JBa y3na, Haxoasuecs: B oiHOM ceTu, umeroT [P-aapeca 215.171.155.54 u
215.171.145.37. Ykaxute HanOOJIbIIIee BO3MOXKHOE 3HAYCHUE TPETHETO CIIEBa
Oaiita macku cetr. OTBET 3aMUIINTE B BUJIE IECITUYHOTO YHUCIIA.

OrtserT:

ITpu perucrpanuu B KOMIbIOTEPHON CUCTEME KaXIOMY I10JIb30BaTEII0
BBLIAETCS TIAPOJTh, COCTOSIIHKA U3 30 CHMBOJIOB M COJIEPIKAIIMIA TOJEKO CUMBOJIBI
A, b, B, ', I. Kaxxaplit Takoi mapoiib B KOMIBIOTEPHOM mporpamme
3aMMCHIBACTCSI MUHIMAJIHHO BOSMOYKHBIM M OZMHAKOBBIM IIEJIBIM KOJIMYECTBOM
0aiT, IPH STOM HCIIOJIB3YIOT IOCUMBOJIFHOE KOIUPOBAaHHUE U BCE CHIMBOJIBI
KOAWPYIOTCS] OAWNHAKOBBIM M MUHIMAaJIBHO BO3MOKHBIM KOJIMYECTBOM OHT.
Omnpenenure, CKOJIbKO OalT He0OX0aMMO JUIi XpaHeHus S0 naposei.

OTBeET:
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Wcnonaurens PexakTop nmomy4aer Ha BXOA CTPOKY (P U MpeoOpa3oBhIBacT et.

PenakTop MOJKeT BBIIOJIHATD JABE KOMaH[bl, B 00EUX KOMaH/IaX V U W
0003HaYaIOT LETOYKH LUdp.

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

LCHOYKY W, BTOpad NpOBCPACT, BCTPEHACTC JIM LICTIOYKA V B CTPOKE
HUCIIOJTHUTCIIA PeuaKTop. Ecnm ona BCTpEYACTCA, TO KOMaH/Jla BO3BpalliacT
JIOTHIECKOC 3HAUYCHUE «MCTHHA», B IPOTUBHOM CJIy4dac BO3BpAIIA€T 3HAYCHUE
JIOXKb».

Kaxas ctpoka nosyuuTcst B pe3yJbTare MpUMEHEHUsI IPUBEAEHHON HIKE
MPOTPaMMEI K CTPOKE, cocTosImel u3 93 unyniux noapsia uudp 8? B orBere
3aMUIIATE TTOJTyYEHHYIO CTPOKY.

HAYAJIO
TTOKA namutocs (222) NJIN namnwioch (888)
ECJIU namnocs (222)
TO 3amennts (222, 8)
NHAYE 3amenuts (888, 2)
KOHELL ECJIN
KOHEIL] ITOKA
KOHEL]

OTBeET:
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Ha pucynke — cxema mopor, ces3biBaromux ropoga A, b, B, T, I, E, XK, 1, K,

M. Tlo kaxxmoii Topore MOKHO JBUTaThCS TOJIBKO B OJTHOM HAINPaBICHUH,
yKa3aHHOM cTpenkoil. CKOJIBKO CYIIECTBYET Pa3IMYHbIX MyTeH, BEAYIIUX U3
ropoaa A B ropoq M un HE npoxonsmiux gepes ropoma ['?

B B 4

Ortser:

3HaYCHUE APUPMETHICCKOTO BBIPAKCHUS:

®+3-2
3aMucalii B CHCTEME CUUCIICHUs ¢ OCHOBaHMEM 3. CKOJIBKO UMD «2»
COJIEP>KUTCS B ATOM 3arucu?

OrtserT:

B Ta6J'H/III€ MPUBCACHBI 3alIPOCHI U KOJIUYCCTBO HaﬁﬂeHHLIX 10 HUM CTpaHUI|
HCKOTOPOT'O CCIrMEHTA CETU I/IHTepHeT.

Knrouesoe cnoso Konuuecmeo cmpanuy(moic.)
ITuena &Yneu& I'opoo 0

TTuena |Vaneii | Topoo 1100

ITuena& I'opoo 120

ITuena& Vneu 210

Vet &l opoo 290

[uena 700

Kakoe xonryecTBO cTpaHull OyeT HaleHO MO 3arpocy
Ve | I'opoo?

Ortser:
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Ha gucnoBoii nmpsimoii qansl ABa otpeska: P=[4,15] u Q=[12,20]. Ykaxure
HAMMEHBIIIYIO0 BO3MOXKHYIO JUTMHY TAKOTO OTpe3ka A, uto Gopmyna
(XeEP)A(XEQ) > (XEA)

TOXJICCTBEHHO NCTHHHA, TO €CTh IPHHUMAET 3HaUeHHE | mpu m000M 3HAYCHUH
HNEPEMEHHOM X.

OTBeET:

Hwmxe npeacrasiieH pparMeHT IporpaMMBbl, 00padaThIBAIOIIECH O THOMEPHBII
LIeJIOYUCIICHHBIN MaccuB ¢ nHAekcamu oT 0 7o 10. B Hayase BBEIIOIHEHHUS 3TOTO
(hparMeHTa B MacCUBE HAXOAMINCh TPEX3HAYHBIC HATypallbHbIC Yncia. Kakoe
HauOoJIbIIIee 3HAYCHIE MOYKET UMETh TIEpEMEHHas S TIOCTIe BBIITOJIHEHUS JAHHOK
MPOrPaMMBbI?

CH Python Mackaiab
s=0; s=0 s:=0;
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]-A[i+1]; s=s+A[i]-A[i+1] s:=s+A[i]-Afi+1]
end;

OTBeET:
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Huxe 3amucan anmroput™. [1oyduB Ha BXOI YHCIIO X, 3TOT AJITOPUTM II€4aTacT
gucyio M. U3BectHo, uto X > 100. YkakuTe HauMeHblIlee Takoe (T.e. Oobliee

100) uncno x, npu BBOAE KOTOPOTO aArOpUTM IeuaTaer 4.

CHu Python IMackaap
#include <stdio.h> x = int(input()) var x, L, M: integer;
void main() L=x-16 begin
{ M =x+32 readin(x);
intx, L, M; while L = M: L:=x-16;
scanf("%d", &x); if L>M: M :=x+32;
L=x-16; L=L-M while L <> M do
M =x + 32; else: if L > M then
while (L '=M) { M=M-L L:=L-M
if(L > M) print(M) else
L=L-M; M:=M-L;
else writeln(M);
M=M-L; end.
}
printf("%d", M);
}
OrtBeT:

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim11
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Onpenenure, KOIMYSCTBO Yncel K, IJIst KOTOPBIX CIIEAYIOIIast porpaMma

BBIBE/ICT TaKOM K€ Pe3yNbTarT, 4yTo U it k = 127

cu

Python

Tlackaab

#include <stdio.h>
long f(long n) {
return 3*n*n - 2*n;
}
int main()
{
long k, i;
scanf("%ld", &K);
i=1;
while (f(i) <k)
i++;
if (f(i)-k <= 1(i-1))
printf("%lId", i);
else
printf("%lId", i-1);
return O;

}

def f(n):
return 3*n*n -
2*n
k = int(input())
i=1
while f(i) < k:
i+=1
if f(i)-k <= f(i-1):
print(i)
else:
print(i-1)

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

longint;
begin
f:=3*n*n - 2*n;
end;
begin
readIn(k);
i=1;
while f(i) < k do
i=i+1;
if f(i)-k <= f(i-1) then
writeln(i)
else writeln(i-1);
end.

Ortser:

€CTh IB€ KOMAaH/Ibl, KOTOPBIM ITPUCBOCHBI HOMEpaA!

1. [TpubGaButh 1

2. YMHOXHTE Ha 2

MHOOPMATUNKA TpeHnpoBoYHbI BapmaHT Ne1l ot 21.01.2019 7117

CKOJIBKO CYIIECTBYET Pa3NUIHbIX HA0OPOB 3HAYECHUI JTOTHUECKUX EPEMEHHBIX
x1, x2, ... x8, y1, y2, ... y8, KOTOpbIE yIOBIETBOPSIOT BCEM MEPEUUCICHHBIM
HIDKE YCIOBUSIM?

(X1 Ayl)=(—x2V y2)

(X2 Ay2)=(—x3 V y3)

(X7 Ay7) = (—x8 Vv =y8)

OTBeET:

He 3ab6yovme nepenecmu ece omeemwvt 6 Onanxk omeemoe Ne 1 ¢

coomeemcmeuu ¢ uncmpykuueﬁ Nno 6blNOJIHEHUIO paﬁombt.

Hcnonrurtens Kanpkynarop npeoOpasyeT 4ucio Ha SKpaHe. Y UCIIOIHUTENS

[porpamma asst ucronHuTedst Kaabkynstop — 3T0O MOCiIea0BaTeIbHOCTD
koMaH. CKOJIBKO CYLIECTBYET HPOrPaMM, JUIs KOTOPBIX MPH UCXOAHOM YHUCIIE 2
Pe3yJIBTaTOM SIBISICTCS YHCIO 34 M IIPU 3TOM TPACKTOPHS BEIYUACICHUI
conepxut uucio 10 u He copepKuT uncia 287

OrtBerT:
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Yacrtb 2

Jna 3anucu omeemoe na 3ad0anusa Imoi yacmu (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.

JaHo HaTypaibHOE Ynciio N, He IPEBOCXOIAIICE 108, Heo6xo01uMo HaiiTh 1

BBIBECTH UHUCJIO, KOTOPOE MOJyuuTCs Npu 3anucu N clipaBa HaJleBO U yJaleHUU
BceX enuHUIl. Bexymue Hynu BEIBOaUTE He Hano. Ecim B uuciie N Het nudp
KpoMe eMHHI] U HyJel, Heooxonumo BeiBectr 0. Hanpumep, npu BBoIe uncita
1984 myxHo BeiBecTu 489, a mpu BBoJe 2001 Hy*)HO BeIBecTH 2. [Iporpammuct
Hanucan IporpaMMmy HEMpaBUIIBHO.

CHu Python IMackaap
#include <stdio.h> n = int(input()) var n, m: longint;
int main() m=0; d: integer;
while n >=1: begin
intn, sum, d; d=n%10 read(n);
scanf("%d", &n); ifd>1: m:=0;
m=0; m = 10*d + m; while n>=1 do begin
while (n>=1){ n=(n-d)/ 10; d :=nmod 10;
d=n% 10; print(m) if d > 1 then begin
if(d>1) m :=10*d + m;
m = 10*d + m; end;
n=(n-d)/10; n:= (n-d) div 10;
} end;
printf("%d", m); write(m);
return O; end.
}

ITocnenoBaTenpHO BBHITIOIHATE CIEAYIOIIEE.

1. Hammummre, 9T0 BBIBEIET 3TA MpOrpaMMa MpH BBojie uncia 1984.

2. [TpuBeauTe mpuMep TaKOTO TPEX3HAYHOTO Yncia N, IpH BBOJE KOTOPOTO
pOoTpaMMa BEIBEJET MPAaBUIBHBIA OTBET.

3. Hatigute Bce ommOKY B 3TOU TporpaMMe (X MOKET OBITh OJJHA UITH
HECKOJIBKO). MI3BeCTHO, UTO Ka)/1asi OIIMOKa 3aTParuBaeT TOJIBKO OJHY CTPOKY U
MOXeT OBITh UCTIpaBJIcHa 0€3 M3MEHEHUsI APYruX CTPOK. Jis Kaxnoit ommnoKu:
1) BBIMIINTE CTPOKY, B KOTOPOHi C/ienaHa onInoKa;

2) yKaXXuTe, KaK UCIIPABUTH OIIUOKY, T.C. IPUBEIUTE PABMUILHBIA BApUAHT
CTPOKH.
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Jan maccus, conepskantuit 2014 HEOTpHUIIATEIBHBIX LEIBIX YUCEI, HE
npesbimaromux 10 000. Onummure Ha 0JHOM U3 SI3BIKOB IPOTrPAMMUPOBAHUS
AJITOPUTM, NO3BOJIAIOIINNA HAWTU U BEIBECTU CYMMY BCEX COAEPKAIIUXCS B
MacCUBE TPEX3HAYHBIX YHCEN, AECATUIHAS 3aIIICh KOTOPBIX OKAaHIMBACTCS Ha 9,
HO He Ha 99. Ecim moaxoasmux 4ucen B MacCHUBE HET, MPOTpaMMa JOIDKHA
BBIBECTH YUCIO —1.

CHu Python IMackaap

#include <stdio.h> # nomyckaercst const n = 2014;

#define n 2014 TaKxKe var

int main() { # NCIIONB30BATh JIBE a: array [0..n-1]
int a[n]; # LeNoYNCIICHHEIe of integer;
inti, j, s; # MepeMeHHBIE j, S i, j, s:integer;
for(i=0;i<n a=1]] begin

i++) n=2014 fori:=0ton-1do

scanf("%d", for i in range(0, n): readIn(a[i]);

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

}

JBa urpoka, Ilama u Bacs, urpatot B cieayromyto urpy. [lepen urpokamu
JEKAT Kyda kKamHer. ITpoKu XOJAT 1o ouepeny, mepBhlit xox Aenaet [lama. 3a
OJIMH XOJl ITPOK MOXET J0OaBUTH B Kydy OAWH KAMEHb WIIH YBEIHIUTh
KOJIMYECTBO KaMHEH B Ky4e B TPH pa3a U 3aTeM HOOaBUTh B Kydy OJUH KaMCHb.
HUrpa 3aBepimaeTcst B TOT MOMEHT, KOT/Ia KOJINYECTBO KAMHEH B Ky4e CTAHOBHTCS
He meHee 34. [lobeauTeneM CUUTACTCs UTPOK, CICNABIIMN TOCICIHUNA X0/, TO
€CTb IIEPBBbIM IOJIYYMBIINH Ky4y, B KOTOpoi Oyaer 34 wiu Oosnbliie kamHei. B
HavyalbHbIH MOMEHT B Ky4e ObU10 S KamHei, 1 < S <33.

3aganue 1. a) YkaxuTe Bce Takue 3HaYCHUs Yucia S, Ipu KoTopsix [Tama
MOXET BBIMIPaTh B 0AKH x0oa. OG0CHYIiTe, YTO Hal/IeHbI BCE HYXXHbIC 3HAYCHUS
S, ¥ yKa)KuTe BBINTPBIBAIOIINI X0 AJISI KaXKJI0TO YKa3aHHOTO 3HAYCHUS S.
0)Ykaxure Takoe 3HaueHUe S, mpu KoTopoM [larra He MOKET BBIMTPATh 33 OJIHH
X0, HO 1npu JiroboMm xoze [Tamm Bacst MOKeT BBIMTPATh CBOMM IIEPBBIM XOJIOM.
OmnummuTe BRIMTPHIIHYIO cTpaTeruo Bacu.

3amanue 2. YKaxXuUTe Bce 3HAUEHUS S, MPU KOTOPHIX Y [lamm ecTh BBIMTPHINIHAS
ctparerusi, npuuém Ilama He MOKET BBIMTPATh 33 OAMH XOJ U MOXKET BBIUTPATh
CBOMM BTOPBIM XOJIOM HE3aBUCHMO OT TOTO, Kak OyzxeT xoauth Bacs. [lis
KaxJ10ro
YKa3aHHOT'O 3Ha4eHHsI S ONMIINTE BEIMTPBILIHYIO cTpareruto [larmm.

3ananue 3. YkaxuTe XoTsa Obl 0OTHO 3HaYeHUE S, NpU KoTopoM y Bacu ectsb
BBIUTPBIIIHASL CTPATETHS], TIO3BOJISIONIAst EMY BHIMTPATh IEPBBIM MIIM BTOPHIM
xoznoM nipu ntoboii urpe Ilamm, n y Bacu HeT cTparernu, KoTopast O3BOJIUT EMY

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim11
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TapaHTHPOBAHHO BBIMTPATH MEPBBIM XOA0M. [ yKa3aHHOTO 3HAYCHHS S
ONUIINTE BRIUTPHINIHYIO cTpareruto Bacu. [locTpoiiTe nepeBo Bcex mapTuid,
BO3MOXHBIX ITPH 3TOH BBIMTPHINIHON cTpaTerny Bacu (B BUIE pUCYHKA WITH
TaOJIALIB).

Panuoteneckon meITaeTcs Moyiy4ath U aHAIU3UPOBATh CUTHANBI U3 KOCMOCA.
Paznuunbie mryMbl nepeBoAATCs B MOCIE0BATEIbHOCTD BEIECTBEHHBIX
HEOTPHUIATEIHHBIX YHCEI, 33JaHHBIX C TOYHOCTHIO 110 | 3HaKa mocie AeCATUIHON
TOYKH. J[Js TOTO 4TOOBI OMUCKHIBATH PA3IMYHBIC YIACTKHA KOCMOCA, JaHHbIC,
MOJy4aeMbIe U3 OJTHOTO paiioHa, OBLIO PEIICHO XapaKTePU30BATh YHCIIOM,
PaBHBIM MaKCHMaJIbHOMY TIPOU3BEICHHIO, KOTOPOE MOKHO TOTYYHTH,
TepeMHOXKast 3HAYCHUST CHTHAJIOB, IPUXOAIINX U3 3TOro paiiona. To ecTh
TpeOyeTcs BEIOPATh TAKOE HEMYCTOE MOIMHOXKECTBO CUTHAJIOB (B HErO MOXKET
BOWTH KaK OJMH CUTHAJI, TaK U BCE MOCTYIHBIINE CUTHAIIBI), IPOU3BEICHHE
3HaYeHHUH Y KOTOPOTO OyIeT MaKCUMaJbHBIM. ECii Takux MOAMHOKECTB
HECKOJIBKO, TO BBIOPATh MOXKHO JH000C U3 HUX.

Ha Bxox nporpaMme B nepBoii CTpoke NOAAETCst KOIHUecTBO curHaaos N. B
Kax10# u3 nocneayromux N cTpoK 3alIMCaHO OJHO BEIIECTBEHHOE YHUCIIO C
TOYHOCTBIO 10 | 3HaKa Mociie IECATUYHOM TOYKH. Bee dncna pa3nuaHsl.

[Iprmep BXOIHBIX JaHHBIX:
5

12.3

0.1

100.2

0.3

1.4

IIporpamma 10JKHa BBIBECTH B OPSAKE BO3pACTaHUSI HOMEpPA CUTHAJIOB,
TIPOM3BEICHUE KOTOPHIX OYAET XapaKTepH30BaTh NaHHYIO cepuro. Hymepanus
CUTHAJIOB BEJIETCS C CIUHUIIBL.

[IprMep BBIXOIHBIX JAaHHBIX JJIS MPUBEIEHHOTO BHIIIC IPUMeEpPa BXOIHBIX
JIAaHHBIX:

135
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COCTABUTEJIb BAPUAHTA:
®UO: | Koncrantun [lomnsikon
Mpeamer: | Mupopmarnka
Axxkaynt BK: | https://vk.com/kpolyakov_spb
Caiit u gom.
uHpopmammsi: | htip://kpolyakov.spb.ru/

O npoekre «IIpooubIii EI') kaxnyio Hexeio»
JlaHHBIN KM COCTaBJICH KOMaHAOW BCEPOCCUUCKOTO BOJIOHTEPCKOTO MPOEKTA
«ETD 100 6amnos» https://vk.com/egel00ballov u 6e3B03Me31H0
pacipoCTpaHsAeTCs IS JIFOOBIX HEKOMMEPYECKUX 00pa30BaTEIIbHBIX [IEIICH.

Hamam omudky B Bapuante?
Hanumure HaM, no:kanyiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBuM!
Jloist 3aMedaHuii 1 moxkeaanuii: hitps://vk.com/topic-10175642 39008096
(Takike TOCTYNHBI APyTrue BAPUAHTHI VIS CKAYMBaAHUsI)
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Yactpb 1
Ne 3aganus OtBer

1 103F
2 abc
3 23
4 2

5 01 (o6paTHOE yciioBHE

dDaHo)

6 132
7 3010
8 9

9 9
10 496
11 43
12 240
13 600
14 288
15 12
16 4
17 730
18 3
19 899
20 108
21 6
22 21
23 162

NHOOPMATUKA

CucreMa olleHUBaHHS IK3aMeHAIUOHHOI padoThl o ungpopmatuke u UKT
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Yacrtpb 2

Hano HaTypanbHoe uncio N, He MpeBocxXosiee 108, Heob6xoauMo Haiitu 1
BBIBECTH YHUCIIO, KOTOPOE MOTyYUTCS IpH 3anucy N clipaBa HaJIeBO U yOalCHUH
BCeX enuHUIl. Bexymue Hynu BEIBOAUTS He Hano. Ecim B uuciie N Het nudp
KpOMe eIMHHUII U HyJIeH, HeoOxoaumo BeiecTu 0. Hampumep, npu BBOJIC yncia
1984 nyxxHo BeiBecTu 489, a mpu BBoJe 2001 Hy>HO BrIBecTH 2. [Iporpammuct
HAIKCAN IPOTPaMMy HEIPaBHUIIBHO.

CH Python IMackaib
#include <stdio.h> n = int(input()) var n, m: longint;
int main() m=0; d: integer;
while n >=1: begin
intn, sum, d; d=n% 10 read(n);
scanf("%d", &n); ifd>1: m:=0;
m=0; m =10*d + m; while n>=1 do begin
while (n>=1){ n=(n-d)/ 10; d :=nmod 10;
d=n% 10; print(m) if d > 1 then begin
if(d>1) m:=10*d + m;
m = 10*d + m; end;
n=(n-d)/10; n:= (n-d) div 10;
} end;
printf("%d", m); write(m);
return 0; end.
}

ITocnenoBaTenpHO BHIIOIHAUTE CIEAYIOIIEE.

1. Hammummre, 9T0 BBIBEIET 3TA MpOrpaMMa MpH BBojie uncia 1984.

2. [lpuBenure npuMep Takoro TpEx3HayHOro yucia N, Ipu BBOJIE KOTOPOTO
MpOTrpaMMa BIBEJICT MPaBUIBHBIH OTBET.

3. HaiinuTe Bce ommOKH B 3TOW MporpaMme (MX MOKET OBITh OHA WIIN
HECKOJIbKO). VI3BeCTHO, 4TO KaXk/1asi OIIMOKa 3aTparuBaeT TOJIbKO OJIHY CTPOKY U
MOXeT OBbITh UCTIpaBJIcHa 0€3 M3MEHEHUsI APYruX CTPOK. Jis Kaxnoit omuoKu:
1) BBITUIIUTE CTPOKY, B KOTOPOH CAeTaHa OIHOKa;

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

Conep:xaHue BEPHOT0 OTBeTa M YKa3aHUs M0 OLeHUBAHUIO
(momyckaroTcst WHBIE (POPMYIHPOBKH OTBETA, HE HCKAYKAIOIINE €0 CMBICIIA)

1. ITpu BBOKE uncna 1984 mporpamma BeiBeaeT yuciao 210 (HenmpaBUIbHBII
OTBeT).

2. ITpu BBOME uncna 102 mporpamMma BBIBOJUT MPaBHILHBIA OTBET 20.

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim11
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NHOOPMATUKA

3. B nporpaMme ecTh JIBE OLIHOKH.
1) HeBepHoe n3menenue nepeMeHHoi m. CTpoka ¢ OIHOKOM:
m = 10*d + m;
Bepnoe ucnpasnenue:
m=10*m + d;
2) Hesepnoe ycnoBue. CTpoka ¢ OIHOKOM:
if d > 1 then begin...
Bepnoe ucrnipasnenue:
if d <> 1 then begin...

YKa3aHus M0 ONeHUBAHUIO

banabl

B 3agade TpeOGyeTcst BHIMTOTHUTD TPU JCHCTBUYSL.
1. Ykazatp pe3yJabTat MporpaMMbl IPH TaHHOM BBO/JIE.
D10 feiicTBUE CUNTAETCS BHIIOIHEHHBIM, €CIIN YKa3aH BEPHBIN
pe3ysbTaT paboThl IPOrpaMMBI IPH 33JaHHBIX BXOIHBIX JaHHBIX.
OKk3aMeHyeMBbIl He 00513aH OOBSICHATD, KakK MOJIY4YeH dTOT
pe3ybpTat, J0CTaTOYHO YKa3aTh BEPHOE YHCIIO.
2. YkazaTb NpuMep BBOJA, IPU KOTOPOM IIPOrpaMMa BEIBOAUT
BEPHBII OTBET.
OT0 nelicTBUE CUUTACTCS BBIIIOIHEHHBIM, €CJIM YKa3aH IpuMep
YHCIIa, TP BBOAE KOTOPOTO BBIBOAUTCS BEPHOE COOOIICHHE
(BepHBIii MOKa3aTenb CTENEeH! Win TeKeT «He cymecTByeT», eciu
BBE/IEHHOE YMCJIO HE SIBIIAETCS CTENEHBI0). YUCHUK HE 00s3aH
yKa3bIBaTh, YTO OYZET BBIBEJICHO, U OOBSICHATD, KaK padoTaeT
IporpaMma.
3. HaifTu 1 ucpaBUTH OIIHMOKH B IPOTPaMMe.
DTO0 NeWCTBUE CYMTACTCS BHIMIOJTHEHHBIM, €CJIA BEPHO YKa3aHbI 00¢
OIIMOKH U MPeI0KEHBI BEPHbIE BAPHAHTHI UCTIPABIICHHS, IPU
STOM HHMKAKHE BEPHbIE CTPOKH NMPOrpaMMBI HE yKa3aHbI B KAUECTBE
HEBEpHbIX. B HCIIpaBIEHHON CTPOKE NOIYyCKAKOTCS
HE3HAYMTEJIbHbIE CHHTAKCHYECKHE OIIHOKHU (J'II/IIHHI/IC HUIn
MPOMYMICHHBIC 3HAKHU MPCIIMHAHW A, HECTOYHBIC HAITUCAHU S
CITy’KEOHBIX CJIOB s13bIKa). OUIMOKa CUNTaETCs UCTIPABICHHOM, €CITH
BBITIOJTHEHBI 002 CIIEAYIOINX YCIOBHS:
a) IPaBUJIBHO yKa3aHa CTPOKA C OIIMOKOH;
0) yka3aH Takoi HOBBII BapHaHT CTPOKH, YTO MPH
UCIIPABJIEHUH APYTOH OIMOKH MOTydaeTcs MpaBUIIbHAS
nporpaMma

BrImoaseHs! Bce TpHu H606X0,HI/IMI)IX ﬂeﬁCTBHH, 1 HU OJIHA BE€pHas

He BEINOIHEHBI YCJI0BUS, TO3BOJIAIOIINUEC TOCTABUTH 3 Gaina.
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Hmeet mecTo 0iHA U3 CIEAYIONINX CUTYaLHUN.

1. BeimosiHeHb! 1Ba NEPBBIX JEHCTBUS, HalIeHA U UCTIPABIICHA
0JIHa OIMOKa B IpOTpaMMe, HA OJIHA BEpPHAs CTPOKa HEe Ha3BaHA
OIINOOYHOIA.

2. BuImosTHEHBI 1Ba TIEPBBIX EHCTBUS, HAWIEHBI U UCTIPABIICHBI
JIBE OIIMOKH B MPOrpamMMe, OJTHa BEPHAs CTPOKA Ha3BaHA
OIIHMOOYHOIA.

3. BhINONHEHO 0JJHO U3 NMEPBBIX ABYX JIeiCTBUI, HaliIeHbl U
WCTIPABJICHBI JIBE OIIUOKY B IPOTpaMMe, HU OJIHAa BEPHAs CTPOKa
HE Ha3BaHa OIIMOOYHOMN

He BBINOTHEHBI YCIIOBHS, TO3BOJISIONINE TOCTABUTH 2 WK 3 Oainia.
IIpu 3TOM MMEET MECTO OAMH U3 CIENYIOIIUX CIIY4aceB.

1. BoinosiHeHs! ABa nepBbIX AeicTBUs. [Ipu 3TOM HECyIIECTBEHHO,
HACKOJIbKO ITPaBUJIBHO BBIIIOJIHEHO TPETHE IEHCTBUE.

2. HatineHs! u vicTipaBJIeHBI B ONMIMOKH B IporpaMmMe, He Ooee
4eM OJTHa BEpHas CTpOKa Ha3BaHa ommoOo4uHOoU. [Tpu a3TOM
HECYLIECTBEHHO, HACKOJIBKO IIPABWJIBHO BBIIIOJIHEHBI JEUCTBUS 1 1
2.

3. BrinmosiHeHO 0AHO U3 ABYX MepBbIX AeiicTBuil. McnpaBnena onHa
u3 1Byx omubok. He OoJiee uem ojiHa BepHasi CTpOKa Ha3BaHA
OIuO0YHOM

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

Maxcumanouviii 6ain

Jlan maccuB, comepxamuii 2014 HEOTpHUIATETHHBIX LETBIX YHCEN, HE

npesbimaromux 10 000. Onummure Ha 0JHOM U3 SI3BIKOB IPOTrPAMMUPOBAHUS

AJIrOPUTM, HO3BOJ'I$IIOIIII/II7[ HaWTH U BBIBECTH CYMMY BCE€X COJACPIKALIUXCI B

MacCCHBEC TpéXBHa‘{HHX YHUCECII, ACCATUYHAA 3AITUCh KOTOPBIX OKAHYUBACTCA HA 9,

HO He Ha 99. Ecnu moAXosImux 9rcen B MacCHBe HET, MporpaMMa JI0JDKHA

BBIBECTH YKCIIO —1.

CHu Python IMackaap
#include <stdio.h> # nomyckaercs const n = 2014;
#define n 2014 TaKxKe var
int main() { # NCIIONB30BATh JIBE a: array [0..n-1]
int a[n]; # LeNoYNCIICHHEIe of integer;
inti, j, s; # MepeMeHHBIE j, S i, j, s:integer;
for(i=0;i<n; a=1]] begin
i++) n=2014 fori:=0ton-1do
scanf("%d", for i in range(0, n): readIn(a[i]);
&ali]);
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a.append(int(input())) | end.
return O;

}

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

IMackaab Python Cn
s:=0; s=0 s=0;
fori:=0ton-1do foriin for(i=0;i<n;i++)
if (100 <= a[i]) range(n): if (100 <= afi]
and if (100 &&

(a[i] <= 999) and <= ad['] a[i]<= 999 &&
an
(a[i] mod 10 = 9) . afi]%10==9
and a[i] <:d &&
999 an
(a[i] mod 100 <> . a[i]%6100 !=99)
99) a[l]%lo R
X == 9 and s+=a[i];
then P
. a[i]%100 it (s==0)
s:=s+ali]; 1= 99): print(-1);
ifs=0then s += a[i] else
writeln(-1) if s==0: printf("%d", s);
else print(-1)
writeln(s); else:
print(s)

YKa3aHus M0 ONeHUBAHUIO

banjabl

Obwue yrazamnus

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

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

3. JlonmyckaeTcs 3aluch aJroOpuTMa Ha sSi3bIKE IPOTPaMMUPOBAHHS,
OTIIMYHOM OT SI3bIKOB, IEPCYUCIICHHBIX B YCIOBUH. B 3TOM ciydae
JIOJDKHBI UCTIONIB30BAThCS IEPEMEHHBIC, aHAJIOTHYHBIC OMTUCAHHBIM
B ycioBuu. Eciu sI3bIK IPOrpaMMHUPOBaHUSI HCIIOTIB3YET
TUIIM3UPOBAHHBIC ICPEMCHHBIC, OTTMCAHUS TICPEMCHHBIX JTOJIKHBI
OBITh AHAJIOTUYHBI ONIMCAHISIM MIEPEMEHHBIX Ha €CTECTBEHHOM

© 2019 Bcepoccuiickuit npoekT «E3 100 BAJNNOB» vk.com/ege100ballov
BapwaHT coctaBneH no matepuanam K. MNonskoea kpolyakov.spb.ru

TpeHupoBoYHbIn BapmaHT Ne1l ot 21.01.2019 12/17

s3bIKe. Vcronp30BaHre HETHIM3UPOBAHHBIX FITH HEOOBSIBIICHHBIX
MEPEMEHHBIX BO3MOKHO TOJBKO B CITydae, €CIH ATO TOIyCKaeTCs

SI3BIKOM IIPOTPAaMMHPOBAHUS;, IPH STOM KOJIMYECTBO TIEPEMEHHBIX
1 UX HICHTH(UKATOPHI JOJDKHBI COOTBETCTBOBATH YCIOBHIO

3a0a491

IpeioxeH MPaBUIIbHBIN aNTOPUTM, BBIIAIONINN B KAUECTBE 2
pe3yibTaTta BEpHOE 3HAUCHUE

He BBINOTHEHBI YCIIOBHS, MO3BOJISIOIINE MOCTABUTH 2 Oasuia. 1

[IpennoxeHo B LIeIOM BEepHOE pelLeHHUE, cojiepKaliiee He Oojee
OJTHO OLIMOKY W3 YuCIia CIIEAYIONIHX:

1) B UMKJIE IPOMCXOJMT BHIXOJ 33 IPAHHILY MACCHBA
(HanpuMep, NIPH UCTIONB30BAaHUHU 1IMKIA OT 1 110 N);

2) He WHWIIHAIA3UPYETCS WIH HEBEPHO HHUITHATH3UPYETCS
CYETYMK KOJIMYECTBA HAlJICHHBIX I1ap;

3) CYETYHK KOJIMYECTBA Map B [UKJIE HE M3MCHACTCS HITH
U3MEHSETCS HEBEPHO;

4) HeBepHO BBIAECIACTCS MOCIEIHIS IA(pa InUCa;

5) 1pu mpoBepKe BHITIOIHEHUS YCIOBHS VTS Maphl
3JIEMEHTOB HUCTIOJIb3YIOTCSI HEBEPHBIE UHIEKCHI;

6) mnocnennss nudpa BIETAETCS HE Y CAMHUX 3JIEMEHTOB
MacCHBa, a y UX HH/IEKCOB;

7) B CIIOXXHOM JIOTHYECKOM YCIOBHHU MPOCTHIE TIPOBEPKH
BEPHBI, HO YCJIOBHUE B LIEIIOM ITOCTPOEHO HEBEPHO
(manpumep, nepemnytansl oneparuu «Mx» u «JINy,
HEBEPHO PAaCCTaBJICHBI CKOOKH B JIOTHIECKOM
BEIPaXCHUN);

8) oTCyTCTBYET BBIBOJ OTBETA;

9) wucnonb3yeTcs repeMeHHas, He 00bIBICHHAs B pa3jieie
OTIHCaHUSA TIEPEMEHHBIX;

10) He yKa3aHO WIJIH HEBEPHO YKa3aHO YCIOBHE 3aBEPIICHHUSI
IIUKJIA;

11) uHAgeKCHas mepeMeHHas B [IUKJIE He MEHACTCS (HAmpuMmep,
B 1ukiie while) niin MeHsIeTCsT HeBEPHO;

12) HeBepHO paccTaBJICHBI ONIEPATOPHBIC CKOOKH

He BEINOIHEHBI YCJ10BUS, TO3BOJIAIOMINEC TOCTABUTH 1 winm 2 Gamia 0

Maxcumanvroiii 6aun 2

JBa urpoka, Ilama u Bacs, urpatot B cieayromyto urpy. [lepen urpokamu
JEKAT Kyda kKamHe#. ITpoku X0JAT 1o ouepenu, mepBhlil xox Aenaet [lama. 3a
OIIMH XOJ] HITPOK MOXKET T00aBUTH B Kydy OIWH KaMEHb I YBEIHMIUTh
KOJIMYECTBO KaAMHEH B Ky4e B TPH pa3a U 3aTeM J00aBUTH B Ky4y OJWH KAMCHb.

Pa3bop Bcex 3apganuii: http://vk.com/informatics 100/2019kim11
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HWrpa 3aBeprmaercs B TOT MOMEHT, KOTJa KOJIMYECTBO KAMHEH B Kyde CTAHOBUTCS
He MeHee 34. [TobequTeneM cuuTaeTCsl UTPOK, CACIABIINI TOCISIHUN X0/, TO
€CTh TIEPBBIM TOTYIUBIINHA Kydy, B KOTOpoi OyneT 34 unu Oobie kamHel. B
HaYaJILHBIM MOMEHT B Kyde Obuto S kamuei, 1 < S <33.

3aganue 1. a) YkaxuTe Bce Takue 3HaYCHUs Yucia S, Ipu KoTopsix [Tama
MOXET BBIMIPaTh B 0AuH xoa. OG0CHYIiTe, YTO Hal/IeHbI BCE HYXKHbIC 3HAYCHUS
S, ¥ yKa)KuTe BHIMTPHIBAIOIINI X0/ JJIsl KaXKJI0T0 YKa3aHHOTO 3HaYeHUs S.
0) Ykaxurte Takoe 3HaueHue S, pu KotopoM [laia He MOKeT BBIUTpaTh 33 OJMH
X0z, HO 1pu Jitobom xoze [lamm Bacst MOXXeT BBIMTpAaTh CBOMM IIEPBBIM XOJIOM.
OnwummTe BEIMTPHIITHYIO CTpaTeruio Bacw.

3amanue 2. YKaxXuUTe Bce 3HAUEHUS S, MPU KOTOPHIX y [lamm ecTh BRIMTPHINTHAS
ctpaterus, npuaém [lama He MOKET BEIMTPATh 38 OJWH XOJ M MOKET BEIUTPATh
CBOHMM BTOPBIM XOJIOM HE3aBHCHMO OT TOTO, Kak OyzaeT xomuth Bacs. J{ns
Ka)XI0To
YKa3aHHOTO 3HAYCHUS S ONMUIINTE BRIUTPHIMIHYIO cTparernto [lamm.

3ananue 3. YkaxuTe XoTsa Obl 0OTHO 3Ha4eHHUE S, NpU KOTOpoM y Bacu ects
BBIUTPBIIIHASL CTPATETHS], IO3BOJISIONIAst EMY BBIMTPATh IEPBBIM MIIM BTOPHIM
xozmoM npu ntodoit urpe [lamm, n y Bacu HeT cTparernu, KoTopast O3BOJIUT EMY
rapaHTHPOBAHHO BBIMTPATh MEPBLIM X0J0M. /ISl yKa3aHHOTO 3HAYECHUS S
OIUILIUTE BHIMTPBINIHYIO cTpareruto Bacu. ITocTpoiiTe nepeBo Bcex napTHid,
BO3MOJKHBIX IIPH 3TOH BBIUTPHIIIHOI cTparernu Bacu (B BuIe pucyHKa min
TaOJIALIB).
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Conep:xaHue BEPHOT0 OTBeTAa M YKa3aHUs 110 OLeHUBAHUIO
(momyckaroTcst wHbIE (OPMYIUPOBKH OTBETA, HE NCKAKAIOIIUE €T0 CMBICIIA)

3aganme 1.2) S=11...33 6) S=10.

3ananme 2. S =3, 9.
3amanue 3. S = 8.

YKka3zaHnus no oneHNBaHHIO baniasl

Ipeosapumenvuvie 3amevanus

B 3a0aue om yuenuxa mpebyemcs svinoanums mpu sadanus. Mx
mpyonocmb o3pacmaem. Konuuecmeo 6annos 6 yeiom
coomeemcmayem Koaudecmsy 8biNnoIHeHHbIX 3a0anull (noopobHee
cM. HuUdice).

Owubka 6 pewieHuU, He UCKANCAIOWAsi OCHOBHO20 3AMbLCIA U He
npueeowlas K HeGepHOMY OMEemy, Hanpumep apugdmemuieckas
omuOKa MpY BBIYUCICHUU KOJMYECTBA KAMHEH B 3aKJIFOYUTEIBHOM

TIO3HIINH, TIPH OIICHKE PEIICHUS HE YIUTHIBACTCH.
[lyskT la cunTaeTcs BHITOTHEHHBIM, €CITH MPABHIILHO yKa3aHBI BCE
TIO3WIINH, B KOTOPBIX [lama BEIMTPBIBACT IIEPBBIM XOJ0M, H
yKa3aHO, KaKUM JIOJDKEH OBITh nepBblif xox. ITyHkT 16 cunraercs
BBITTOJTHEHHBIM, €CJTH (1) MPaBMIIFHO YKa3aHO, KTO U3 HIPOKOB
MMEET BBIMTPBIIIHYIO CTPATETHIO B KAXKIOH U3 yKa3aHHbBIX
MO3UIMH, 1 (i1) ONMCAaHBI BBINTPHIIIHBIE CTPATEI'MH — TaK, KaK 3TO
c/ienaHo B oOpasie penieHus, Wi apyrum crocobom. [lepsoe
3aJJaHue CUNTAETCS BBHITIOJHEHHBIM TIOJIHOCTBIO, €CIIY BBIIOIHEHBI
MOJTHOCTHIO 00a myHKkTa: la u 10.

3ameuanue ona nposepsoujeco. OnmcaTh CTPATETHIO UTPOKA —
3HAYHT ONMCATh, KAKOW X0 OH JOJDKEH CHeNIaTh B TF000i
CUTYyaIlU{, KOTOpasi eMy MOKET BCTPETUTHCS MIPU Pa3INIHON UTPE
MPOTHBHUKA (CM. yCIOBHE 3a1aun). ECTb 1Ba OCHOBHBIX criocoba
caenath 370. (1) MoXHO TOCTPOUTH IEPEBO BCEX MAPTHIA,
BO3MOYKHBIX IIPY BBIOpPAHHOH CTpaTeruu, U yOeIUThCS, 9TO BCE
3AKIIIOYUTCIIbHBIC TO3UINHU ABJIAIOTCA BBIMIPBIIIHBIMU JJI UT'POKaA,
peanusyromnero crpareruio. (2) MoxxHO cBeCTH 3aJ1auy K
PacCMOTPEHHBIM BblllIe NO3ULMUIM. Harpumep, BEIMTPBILIHYO
CTpaTeruro JIjisd urpoka, KOTOpLIﬁ XOOUT IEPBBIM, MOKHO OIUCATh,
YKa3aB XOJ1, BEAYLUi B IO3ULINIO, JUIsI KOTOPOH U3BECTHA
BBIMT'PBIIITHAA CTPATETr U AJIsI UTPOKaA, KOTOpBIﬁ XOOUT BTOPBIM.
YroOBI OJOOHBIM 00pa30M OIHCATh BEIMTPHIIIHYIO CTPATCTHIO
JUTSL UTPOKA, KOTOPBIA XOAUT BTOpEIM (Banm), Hy:kHO iepedpathb
BCE BO3MOJKHBIC TICPBBIC XObI [lamm u yOeIuThCs, 9TO AJIs BCEX
MOJYYCHHBIX ITO3UIIIA MBI 3HAEM BBIUTPHIIIHYIO CTPATETHIO IS
UTPOKA, KOTOPBIA XOJUT IIEPBBIM.

B npumepe peliieHus: Mbl HCIIOJIb3YeM B OCHOBHOM BTOPOIA Croco0
OIMMCaHUs CTPATCTHUU. 9K3aMeHyCMBII>'I MOXKET OIIMCHIBATH
CTpATEruio JIIOOBIM YA0OHBIM eMy crtocoOomM. CyIecTBeHHO
(moBTOpHM), 9TOOBI (1) ISt KXKIIOH IMO3UIINN, KOTOPAsi MOXKET
BCTPETHTHCS UTPOKY, PEATH3YIOLIEMY CTPATETHI0, OBIIIO TOHSATHO,
KaKOW XOJ] OH JIOJDKEH CAeNaTh, i (2) OBbIIO ToKa3aHo, YTO BCe
BO3MOJKHBIE 3aKITFOUMTENBHBIC TO3UIUH BBIUTPBILIHBIE JJISI TOTO
UrpoKa.

3aoanue 2 cuumaemcs 6binoHeHHLIM, eCU (i) NPABUTLHO YKA3AHO,
KMO U3 USPOKO8 UMeenm GbIUSDBIULIYIO CIPAMESUIO 8 KAXNCOOU U3
VKA3AHHBIX RO3UYUtl, U (i) ONUCAHbBL BLIUSPBIUHBIE CIIPAME2UL.

3aoanue 3 cuumaemcs 6inoOAHEHHBIM, eCiu (i) NPABUTLHO YKA3AHO,
umo gvlucpuluyio cmpamezuio umeem Bana; (ii) npasunvno
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ONUCAHO 0epPeso cex Napmuil, B03MOICHBIX HPU IMOTL
8bIUSPLILHOU cIpame2ul (8 8ude pucynka uiu maobauywl). Ipu
9MOM OONYCKAIOMCs apupmemuyeckue owmudKuY, He UCKaxicaruue
cymu peuteHusl.

Bo scex ciyuasx cmpamezuu mocym 6vimb Onucanvl max, Kak mo
COenamHo 8 npumepe pewenus, uny Opyeum cnocooom

BrlInosiHeHB! BTOpOE M TPEThE 3a1aHMS.
Jist mepBOro 3a1aHKs IPaBUIIBHO MEPEUHCIICHBI TIO3UIINH, B
KoTopbIx Ilamnia BeIMTpBIBaET MEpBLIM X010M (1. 1), M MPaBUIILHO
yKa3aHO, KTO M3 UTPOKOB UMEET BHIUTPHIIIHYIO CTPATETHIO PU
yKa3aHHBIX 3HaueHusX S (1. 106). IIpu aToM nomyckaroTcst
HEJOYETHI CIETYIOMNX THIIOB:

- B II. la He yka3aHO, KaKuM X0J0M BeIMrpeiBaet [lamia;

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

KOJINYECTBO KaMHEH B Kyde.
3mech U gajnee B PEUICHUAX JOMYCKAIOTCS apuPMeTHIeCKHe
OLIMOKH, KOTOPBIE HE UCKAKAIOT CYTH PEIICHHs U HE IPUBOJISIT K
HENpaBUILHOMY OTBETY

He BBINOTHEHBI YCIIOBHS, TTO3BOJISIONINE TOCTABUTH 3 Oauia, U
BBIMOJIHEHO OJTHO M3 CICIYIOIIUX YCIOBUH.
e  BrInoJgHEHO TpeThe 3a/IaHuE.
e  BrinosjHeHsI IEpBOE U BTOPOE 3aIaHMUSL.
e IlepBoe 3aaHue BINOIHEHO, BOZMOXHO, TIPH HATHYUH
HEe0uETOB, YKa3aHHBIX B KpUTEPHIX Ha 3 Gaia; s
BTOPOTO 3afaHus (i) MPaBUIILHO YKa3aHO, KTO M3 HIPOKOB
MMEET BBIMTPBIIIHYIO CTPATETHIO B KAXKIOH U3 yKa3aHHbBIX
no3unui, u (ii) mpaBMIIBHO yKa3aH repsblii xox [lamm
[PH BBIMTPBIIIHON CTPATETHH, OJHAKO HE YKa3aHO, 4TO
nocye BeIOpaHHOro Xoxa [lamu monydaeTcst mo3MIrs,
BBIMIPBINTHAS [T Banu; 1711 TpeThero 3aaanus
[IPABWIBHO YKa3aH UIPOK, UMEIOLIUHI BBIUTPHIIIHYIO
CTpATETHIO

He BBINOTHEHBI YCIOBHS, TIO3BOJISIONINE IOCTABUTE 3 win 2 Oauia,
Y BBITIOJTHCHO OJTHO U3 CJICAYIOUINX YCIOBHIA.
e [lepBoe 3aaHue BHINIOJHECHO, BO3MOXHO, C HEJJOYETAMH,
yKa3aHHBIMH B KPUTEPHSIX Ha 3 Gana.
e  Bropoe 3aianue BBIIOIHEHO, BO3MOXKHO, C HEAOUYETAMH,
yKa3aHHBIMH B KPUTEPHSIX Ha 2 Oana.
e  Jlnst BTOpOTO M TPETHETO 3aJaHUi BO BCEX CIIydasx
MPaBIIBHO YKa3aH UTPOK, IMEIONINH BBIUTPHIITHYIO
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CTpaTETHI0
He BbInoaHEHO HU OJTHO U3 YCIIOBHH, MTO3BOJISIFOIIUX MIOCTABUTH 1, 0

2 unu 3 Oauia

Maxcumanouviii 6an 3

PaLlI/IOTeJ'IeCKOH MbITACTCA NOJYy4aTh U aHAJIM3UPOBATh CUT'HAJIBI U3 KOCMOCA.
Paznuunsie HIYyMBbI IEPEBOAATCSA B MOCIICA0BATCIILHOCTD BEIIECTBECHHbBIX

HCOTPULATCIIBHBIX YHUCEII, 3aJIaHHBIX C TOYHOCTBIO 10 1 3HAaKa MOCIIe IeCATUIHON

TOYKH. J[JIst TOTO 4TOOBI ONMKCHIBATE PA3IMYHBIC YIACTKHA KOCMOCA, JaHHBIC,
MOJy4aeMbIe U3 OJTHOTO paiioHa, OBLIO PEIICHO XapaKTePU30BATh YHCIIOM,
PaBHBIM MaKCHMaJIbHOMY MPOU3BEACHHIO, KOTOPOE MOYKHO OJIYYHTh,
MEPEMHOXKAasT 3HAYCHUS CUTHAJIOB, IPUXOISAIIMX M3 3TOr0 paiioHa. To ecTh
TpeOyeTcs BEIOPATh TAKOE HEMYyCTOE MOIMHOXKECTBO CUTHAJIOB (B HErO MOXKET
BOMTH KaK OJJMH CUTHAJI, TAK U BCE MOCTYIHUBIINE CUTHAIIBI), TIPOU3BEICHHE
3HAYCHHUN Y KOTOPOTO OyaeT MakCUMaabHbIM. ECIIH TaKuMX IMOAMHOKECTB
HECKOJIBKO, TO BEIOPATh MOXKHO JII000€ U3 HUX.

Ha Bxon nporpamme B nepBoii CTpOKe MojaeTcs KoandecTBo curHaios N. B
KXI0U u3 nocieAyomux N CTpOK 3alicaHo OJJHO BEUIECTBEHHOE YHCIIO C
TOYHOCTHIO 10 | 3HaKa Iocye AecITHIHOM Touku. Bee grcna pa3nudHsl.

IIpuMep BXOIHBIX JAHHBIX:
5

12.3

0.1

100.2

0.3

1.4

IIporpamma 10JKHa BBIBECTH B OPSAKE BO3pACTaHUSI HOMEpA CUTHAJIOB,
TIPOM3BEICHUE KOTOPHIX OYAET XapaKTepH30BaTh NaHHYIO cepuro. Hymepanus
CUTHAJIOB BEJIETCS C CIUHUIIBL.

[IprMep BBIXOIHBIX JaHHBIX JJIS IPUBEAEHHOTO BHIIIC IPUMEpPa BXOIHBIX
JIAaHHBIX:

135
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Conep:xaHue BEPHOT0 OTBeTa M YKa3aHUs M0 OLeHUBAHUIO
(momyckaroTcst wHbIE (OPMYIUPOBKH OTBETA, HE HCKAKAIOIIUE €T0 CMBICIIA)
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Ecmm Tpe6y€TC${ CHaydaJjia BBECTH BCC JJaHHBIC, a IIOTOM BBIBCCTU

pe3ynbTart:
var n,i,m,j,nmax:integer;
x,max:real;
a:array[1..10] of integer;
begin
readIn(n);
for i:=1 to 10 do a[i]:=0;
max:=-1, nmax:=0;
m:=0;
for i:=1 to n do begin
readIn(x);
if X <1 then begin
if x > max then begin { HOBBIIl MakcUMyM }
max:=X; nmax:=i
end;
m:=m+1; a[m]:=i { 3anucaau HOMep B Maccus }
end;
end;
if n = m then writeln(nmax)
else begin
=1
fori:=1tondo
if (a[j] = 0) or (i < a[j]) then

write(i, ')
else
j:=j+1 { npomryck Homepa }
end;
writeln;
end.

Ecmu pa3penieHo BRIBOAWUTH pE3yAbTATH MIPSIMO BO BPEeMs BBOJIA TaHHBIX (aBTOP

pemienust — AHapeii [IpockypHEB):
var

all_below_one :boolean;

i, N, max_x_idx :integer;

X, max_x :real;
begin

all_below_one := true;

max_x :=-1;

max_x_idx := 1;

readIn(n);
fori:=1to ndo begin
readIn(x);
if x > 1 then begin
all_below_one := false;
write(i, ' );
end
else
if all_below_one
and (x > max_x) then begin
max_X := X;
max_x_idx :=1i;
end;
end;
if all_below_one then begin
write(max_x_idx, ' ");
end;
end.

YKka3zaHus no oneHNBaHHIO

Bbaniasl

IIpenBapuTebHbIC 3aMeYAHUS.

1. B 3anmaue ectpb aBa 3ananus (A u b). CoOoTBETCTBEHHO, YUEHHK
MOJKET MPeJCTaBUTh JIB€ IPOrpaMMebl. B kax ot u3 nporpamm
JIOJDKHO OBITh yKa3aHO, peIlIeHnEeM KaKoTro U3 3aJaHuil OHa
asisiercs. Ecin B paboTe npejcTaBieHa ojiHa IporpaMma, To B Hel
TaKKe JTOJDKHO OBITh YKa3aHO, PEIIEHHEM KaKoro U3 3aJaHNi OHa
SBIISIETCAL.

2. Ecnu y4eHUK He yka3al, K KakoMy 3aJaHUI0 OTHOCUTCS
MIPOTpaMMa, WM MOXKHO TPEINOIOKHUTE, YTO YUCHHK OIIHOCS B
UICHTU(QHUKAINN TIPOTPaMM, HEOOXOANMO CIIEeI0BAThH
NpUBEJEHHBIM HIDKE MHCTPYKIUAM. Ciaydaii 2.1. YueHuk
MpPEeJCTaBUI TOJIBKO OJIHY MPOTPaMMy.

Crnenyer paccMaTpUBaTh IPOrpaMMy Kak peleHue 3a1aHus b u
OILICHUBATH €& 10 COOTBETCTBYIOIINUM KPUTEPHUSM.

Cryyaii 2.2. Y4eHHUK NpeACTaBWI ABE IPOTPaMMBbI, HO yKa3aHHe
3aJlaHus €CTh TOJIBKO IS OJHOM U3 IPOrpamMM.

Crenyet paccMaTpUBaTh BTOPYIO IIPOrpaMMy Kak OTBET Ha
ocTaBIIeecs 3aJaHue.

Cayuait 2.3. YyeHUK NpeacTaBUII JBE NPOrpaMMbl; HU Ui OJHOM
13 HUX 337laHue He yKa3aHO, MM B 000MX PEUICHUsX YKa3aHO OJHO
1 TO XK€ 3a1aHHe.

Crenyet nepByto (10 TIOPSAAKY B MPEACTABICHHBIX YICHUKOM
MaTepHaax) IporpaMMy paccMaTpHBaTh Kak OTBET Ha 3afaHue A,
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a BTOPYIO — KaK OTBET Ha 3ajianue b.

Crnyugaii 2.4. Y4eHUK IpeacTaBmI OoJiee IBYX MPOTPAMM.
Crnemyer paccMaTpUBaTh TOJBKO ABE MOCIETHIE TPOTPAMMEI H
COOTHOCHTB UX C 33JIaHUSMU TI0 TipaBmiiaM 2.1-2.3.

Cryyaii 2.5. Pemenue, npeacTaBiIeHHOE B KA9ECTBE PEIICHIS
3amaHus A, MO KPUTEPUSIM IS 3aJjaHus b MOXeT ObITh OIICHEHO B
3 unu 4 6amna. [Ipu 3TOM pereHue, npeCTaBICHHOE B KAYeCTBE
pelieHus 3amanus b, OlleHEHO MEHBIIIUM OaJlIOM.

Crnenyer cUMTaTh, YTO YUCHHK MEPEIyTai 0003HAUCHUS 3aJaHIIi U
OIICHUBATh PEIICHHUE, MMPEICTABICHHOE KaK PEIICHUE 3aIaHus A,
1o Kpurepusm 3aganus b.

HAIIOMUHAEM! Hmoezoswiii 6ann 3a 3a0auy — 9mo 6016uull u3
0ann08, NOTYYEHHBIX Y4EHUKOM 30 Kaxcooe u3 08yx
nPeoCmaseHHbIX PeleHUlL.

Tosicuenus 0151 nNPOBEPSIOUUX.

1. 3ananue b sBasieTcs yciaoxHeHreM 3ananus A. Ecnu B kauecTBe
pelnieHus 3aanus b nmpeacTaBieHo penieHue 3aaanus A, To
CUHTACTCA, UYTO YYCHUKOM JOIYIIEHA OTI€YaTKa, U pEHICHUC
OLICHUBACTCS MO KPUTCPUAM JJI 3aJaHUA A.

B kauecTBe pelieHus 3a1aHusi A MOXeT ObITh IIPE/ICTaBIICHA
nporpamMma, KOTopasi pelaer 3aaady npH NpoU3BOJIEHOM
KOJIMYECTBE BXOJIHBIX JAHHBIX (KaK B 3afaHuu b), 0CyIecTBIsist
MOJIHBIN TIepe0op Bcex BapuaHTOB. Takas mporpamMma
Hea(h(heKTHBHA IO BPEMEHH, TOITOMY OHA JIOJKHA OIIEHUBATHCS 2
Oamramu.

2. JIBa 3a1auust (M, COOTBETCTBEHHO, BOBMOXHOCTb JUISI
9K3aMEHYEeMOTO MIPEJCTaBUTh JIBE IPOTPAMMBI) JAIOT YICHUKY
BO3MOYKHOCTB (I €T0 KeJIaHWH) CHaJaja HalucaTh MEeHee
cioxHoe U MeHee 2 dekTuBHOE pereHue (3ananue A), KOTopoe
JaéT eMy MpaBo MOJY4IHTh 2 Oauia, a 3aTeM MPUCTYIUTh K OUCKY
6omnee 3pPeKTUBHOTO pEIICHHUS.

3. [IpuBenénnnie B 1. 2.1-2.5 mpaBmiia UMEIOT TEJIbI0 H30ekKaTh
CHIKEHUsI 0aJJIOB M3-32 TOTO, YTO YUEHHK MepeIyTal
0003HaueHHs 3a/IaHHH.

Obwue npunyunvl OYeHU8aAHUs peuenuil

4 6amna craButcs 3a 3G (HEKTHUBHYIO U IPABUIILHO pabO0TaIOIIYIO
IporpamMMy, pelarolyo 3aaauy B oouem cirydae (3anaya b). [Ipu
9TOM IPOTPaMMa MOXKET COACPIKATE 0 TPEX CHHTAKCHYECKHX
OIHOOK ( KOTIHCOK»).

3 Gasia cTaBUTCS B cilydae, Koraa pakTHUeCKH 33/1a4ya pelieHa 1
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penieHa 3¢ (GHeKTUBHO TI0 BpEMEHH, BO3MOXHO, C XpPAaHCHHEM BCEX
BXOJHBIX JaHHBIX B MacCHBE, HO KOJIMYECTBO «OIMCOK» Oojee
Tpéx (HO He OoJee MATH) U IOMYIIEHO He Oojee oTHOH
COZIePIKATENIbHOM OIIMOKH, HE ITO3BOJISIONICH YCOMHHUTBCS B TOM,
YTO HK3aMEHYEMBbIH MPaBHIBHO IPHIYMAI aJrOPUTM.

2 GaJuta CTaBUTCSI, €CJIM IIpOrpaMMa, penraromas 3aaady b, B
JIOTIOJTHEHHE K HETOYHOCTSM, KOTOPBIE TIEPEYHCIICHBI BHIIIE,
paboraet HeA)PEKTUBHO 10 BPEMEHH /MU JIOMYLIEHO 10 TPEX
YIIOMSIHYTBIX BBIIIE CO/IEPKATENBHBIX OMMO0K. KommuecTBo
JIOIYCTUMBIX «OTIMCOK» — JIO CEMH.

2 GaJuta TaK)Ke CTaBHTCS 32 MPABHIIBLHOE PEIIeHUE YIIPOIICHHOM
3a1a4u (3amaqa A).

1 Gajut cTaBUTCS, €CIIHM IPOTPaMMa HalMcaHa HEBEPHO, HO U3
OIMCaHUs AITOPUTMA U O0LIEH CTPYKTYpHI MPOTrpaMMBI BUIHO, YTO
9K3aMEHYEMBIi B IEJIOM MPABHIBHO MPEACTABISET ITyTh PELICHHS
3a7a4u.

Janee 5t o01ne NPUHIMIB YTOYHEHEI

Kputepuu oueHnBaHus 3a1aHus A

[Ipu pemennu 3agauu A mporpaMma BEpHO HaXOAUT TPeOyeMyro
CyMMY

JUISL JIFOOBIX 6 Tap UCXO/HBIX JaHHBIX.

Jomyckaercst 10 MATH CHHTAKCHYECKUX U IPUPABHEHHBIX K HUM
omHOOK (CM. KpUTEpUH OLlCHUBaHM 331aHus b Ha 4 bana)

He BbInosHeHb! yCIIOBHS, TO3BOJISIIOIINE ITOCTaBUTH 2 Oasuia. U3

OIMCaHUs AITOPUTMA U OOILEH CTPYKTYpPBI TPOrPaMMBbl BUIHO, YTO

9K3aMEHYEMBI B [IEJIOM NPABWIBHO TPEICTABISACT ITyTh PEIICHUS
3agaun. Jlomyckaercs m000e KOIMIECTBO «OMUCOK)

He BBITTOJIHEHBI KPUTEPHUH, TIO3BOJISIONINE TOCTABUTH | MM 2
Oana

Maxcumanvnwiil 6anin oas 3a0anus A

Kpurepuu onennBanus 3aganus b
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[Iporpamma mpaBuiIBHO paboTaeT Il TFOOBIX COOTBETCTBYIOIIIX
YCIIOBHIO BXOJHBIX JAHHBIX M MPU 3TOM 3 (PEeKTHBHA KaK I10
BPEMEHH, TaK M IO MaMSTH, T.€. HE UCIIOJIB3YIOTCS MAaCCHBEI H
Jpyrue CTPYKTYPhI JaHHBIX (B TOM YHCIIE CTEK PEKYPCHUBHBIX
BBI30BOB), pPa3Mep KOTOPHIX 3aBUCUT OT KOJIMYECTBA BXOIHBIX
9JIEMEHTOB, a BpeMsl padOTHI TPOIOPLUHOHAIBHO ATOMY
KOJIMYEeCTBY. BO3MOKHO HCIIONIb30BaHHE MACCHBOB U
JUHAMHYECKUX CTPYKTYp AaHHBIX IPH YCIOBHH, YTO B HUX B
Ka)XIIbIil MOMEHT BPEMEHH XpaHUTCS (PUKCHPOBAHHOE KOJIUYECTBO
JJIEMEHTOB, TpeOyromuX s XpaneHus MeHbIre 1K6.
IIporpamma MOXeT cojiepkaTh He 6osiee TPEX CHHTAKCUIECKUX
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OLIMOOK CIEIYIOUINX BUIOB:
1) mpormyIeH WK HEBEPHO YKa3aH 3HAK ITYyHKTYaIlHH;
2) HEBEepHO HAIMCAHO WITH MPOMYIIECHO 3ape3epBUPOBAHHOE
CJIOBO SI3bIKA MPOTPaMMHPOBAHUS;
3) He ommMcaHa WM HEBEPHO OMHCAHA TIEPEMEHHAS;
4) mnpuMeHSETCs onepanus, HeJOMyCTUMAs TS
COOTBETCTBYIOIIECTO TUIIA JJAHHBIX.
K cuHTakcHyeckuM OmMOKaM MPUPABHUBACTCS UCTIOIB30BAHUC
HEBEPHOT'O THIIA JAHHBIX.
Ecnu onHa u Ta ke ommrbKka BCTpevyaeTcsl HECKOIBKO pa3, OHa
CUYHMTAETCS 33 OJTHY OIIHOKY
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KonnuecTBO CHHTaKCHYECKUX «OIMHUCOK» HE JOJIKHO OBITh OoJiee
cemu. [Iporpamma MoxeT ObITh Hed((HEKTHBHA ITO BPEMEHH,
HaIpuMep BCE YMCIa 3aTIOMUHAIOTCS B MACCUBE U TIepeOuparoTCs
BCE BO3MOXKHBIE CYMMBI, T.€., IT0 CyTH, PEaTN30BAHO PEIICHIE
3aa9u A 6e3 orpaHMYeHUH Ha KOJUIECTBO BBENCHHBIX Iap

He BBITTOTHEHBI YCIOBHSA, TIO3BOJIAIONTIE TOCTABUTH 4 Oaia.
[Iporpamma B 1iesmoM paboTaeT MpaBUIIBHO IS JTFOOBIX BXOIHBIX
JAHHBIX TPOM3BOJIBHOTO pa3mepa. Bpems paboTst
MPOTIOPIMOHATIBHO KOJMYECTBY BBEIEHHBIX YHCEIN; TPABHIHHO
yKa3aHO, KaKie BEITMYUHBI TOJDKHBI BEIYUCIATEHCS 110 X0y YTEHUS
3JIEMEHTOB TIOCIIe0BaTeNFHOCTH urcen. KonmngaecTBo
CHHTAaKCHYECKUX OMINOOK («OTHCOK») YKa3aHHBIX BBIIIE BUIOB —
He Oouiee ISTH.
Hcnons3yeMas maMsaTh, BO3MOYKHO, 3aBUCHUT OT KOJIMYECTBA
MPOYUTAHHBIX YUCeJl (HapHUMep, BXOAHBIE aHHBIE 3aIIOMUHAIOTCS
B MaccuBe, koHTeliHepe STL B C++ wiu Apyroit ctpykType
JaHHBIX). JlomyckaeTcst omuoOKa Ipy BBOJIE U BBIBOJIE JaHHBIX, HE
BIIHSIOIIAS Ha COICPIKaHUE PEIICHHS.
[Iporpamma MOXKeT conepKath He 0oJiee MATH CHHTaKCHICCKUX H
MPUPaBHEHHBIX K HUM OIMOOK, OITMCAHHBIX B KPUTECPHUIX Ha 4
Oamma. Kpome Toro, momyckaercst HATMYUE OTHOM OIIHOKH,
TIpUHAIJIC)KAIIEH K OJHOMY U3 CICAYIOIINX BHIOB:
1) owmnbKa MHULKATHM3AIMH, B TOM YHCIIE OTCYTCTBUE
WHUIAIA3A1HH;
2) He BBIBOIUTCS Pe3yJbTat, paBHblii 0, niu BMecTo 0
BBIBOJUTCS HEBEPHOE 3HAUCHHUE;
3) momyiueH BBIXO/ 3a TPAHUILY MAcCHBA,;
4) wucnons3yercs 3HaK “<” BMecTO “<=", “or” BmMecTo “and”
U T.II

He BbInonHeHs! ycaoBusl, MO3BOJISIIOIINE TOCTABUTD 2, 3 wiu 4
Oauta. M3 onmrcaHus anropuTMa u 00IIeit CTPYKTYPhI IPOTPaAMMEI
BUJTHO, YTO 3K3aMEHYEMbIH B LIEJIOM MPABUIILHO MIPEACTABISET
MyTh pelieHus 3anaun. Jlomyckaercs mo00e KOJIUIEeCTBO
«OTHUCOK». | 0ayI CTABUTCS TAKKE 32 PEIICHIS, BEPHBIC JIUIIIb B
YACTHBIX CIy4asx

He BbInonHeHb! KpUTEpUH, MO3BOJISIONINE TOCTaBUTH 1, 2, 3 unu 4
Oayma

Maxcumanvuoui 6ann ons sadanus b

S

Hmoeoswiii makcumanvbHulll OaL

He BBIOTHEHBI YCTIOBHYSI, TIO3BOJISIFOIIHME TTOCTABHUTD 3 WK 4 Oaiia.
IIporpamma paboTaeT B 1eoM BepHO, 3)(HEKTHBHO WIH HET,
HarpuMmep IUIs pellieHHsI 3a/Ia41 UCIIO0NIb3yeTCsl epedop Beex
BO3MOJKHBIX BAPHaHTOB BHIOOpA 3JIEMEHTOB B mapax. B
peanu3aly anropuTMa JOMycKaercst 10 TPEX COepIKaTeIbHBIX
OIIMOOK, TOMYCTHMBIE BH/IbI OIIUOOK MEPEUUCICHBI B KPUTEPHSX
Ha 3 Gajuia.
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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).

