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I/IHCprKIII/Iﬂ 110 BBINTOJTHCHHUIO paﬁoTLI

Pabota cocTouT U3 ABYX 4acTeid, BKIIOYAIMUX B ce0s 15 3amanuii. YacThb
1 copepxut 13 3amanus ¢ KpaTKuM OTBETOM. YacTh 2 COAEPKUT 2 3aaHUs C
Pa3BEPHYTHIM OTBETOM.
Ha Bemostnenne pa6otsl mo nHpopmatuke U KT orBoautcst 90 munyT.
OrBersl K 3amanusaM 1-13  samuceIBaroTCd B BHAE  YHCIIA,
nocne0BaTeIbHOCTH OykB uinu nudp. OTBET 3amuIIMTE B TOJE OTBETA B
KOMITBIOTEPHOU CHCTEME.
3ananus 14-15 TpeOyroT pa3BEPHYTOro pemieHus. B nonmomHuTensHOM
OJlaHKe OTBETOB YKA)KHTE HOMEp 3aJlaHus U 3aMUIIUTE €ro MOJHOE pEelIeHHUE.
[TummTe OTBET YeTKO U pa30OPUHBO.
[Tpu BBIOTHEHUH 3aJaHUI MOKHO TMOJIb30BAaThCS YEPHOBUKOM. 3aIUCH B
YEPHOBUKE HE YUUTHIBAIOTCS MTPH OICHUBAHUH PAOOTHI.
bannel, monydyennsle Bamu 3a BBIOTHEHHBIC 33aHUSI, CYMMHUPYIOTCS.
[TocrapaiiTech BBINOJIHUTH Kak MOXHO OoJiblle 3aJjaHUil M HaOpaTh
HauOOoJIbIIIee KOTHMUECTBO OAIIIOB.

Kenaem ycnexa!




B 3aJaHUAX UCITOJB3YIOTCH CJICAYIOIIHUE COTTAIICHUSA.

1. O6o3HaueHUs AJIs TOTHUECKUX CBSI30K (OTepariyii):

a) ompuyanue (nHBepcus, torudeckoe HE) o6o3navaercs — (Hanpumep, —A);

b) KoHwBIOHKYUs (JIOTHYECKOE YMHOKEHHE, Joruueckoe M) obo3nauaercs /\

(mammpumep, A /\ B) mu6o & (ampumep, A & B);

¢) Ouzwvronkyus (IOTHYECKoe cioxenue, Joruuaeckoe M) obo3nauaercs \/

(marmpumep, A V B) nmu6o | (Hanpumep, A | B);

d) credosanue (MMIUTMKaNMs) o6o3HavaeTcst — (Harpumep, A — B);

e) moacoecmso 0003HauaeTcss = (Hampumep, A = B). Boipaxxenue A = B
HMCTUHHO TOTJIa U TOJIBKO TOT/a, Korja 3HaueHus A u B coBmagator (1u60
OHM 00a UCTUHHBI, THOO OHU 002 JIOKHBI);

fy cumBonl 1 wucnonb3yercs a8 00O3HAUEHUS UCTUHBI  (MCTHUHHOTO
BbICKa3bIBaHUs); cuMmBol O — jams  oOo3HaueHUs JOKA — (JIOXKHOTO
BBICKA3bIBaHU).

2. JIBa JOrMYeCKUX BBIPAXKEHHUS, COJEPXKAIUX MEePEMEHHBIE, HAa3bIBAIOTCS
pasHocunbHulMu - (3KBUBAJICHTHBIMM), €CJIM 3HAYE€HUs DJTUX BbIPAKEHUHN
COBMAJIAIOT MPHU JIIOOBIX 3HAYEHUSX NEpeMEHHbIX. Tak, BelpaxeHuss A — B u
(—mA) V B paHocwibHbl, @a A V B u A /\ B HepaBHOCHIbHBI (3HAUCHHUS
BBIpaXEHUH pa3Hble, Harpumep, npu A =1, B =0).

3. TlpuoputeTsl JOTHYECKUX OMEpanuii: WHBEpCUs (OTpHIlaHHE),
KOHBIOHKITHSI

(Jlormdeckoe  YMHOXXEHHE), JTU3BIOHKIHS  (JJOTUYECKOE  CIIOXKEHHE),
uMIUIIKanus (cienoBanue), ToxaectBo. Takum obpasom, "A A BV C A D
o3HavaeT 1o xe, uto u ((—A) AB) V (C A D).

Bo3mosxkna 3amuck A /\ B /A C Bmecto (A /A B) /A C. To xe oTHOCHTCS U K
IM3BIOHKIMK: Bo3MoxkHa 3armuch A V BV C Bmecro (A V B) V C.

4. O6o3Hauenuss MOaiT u KOalT Hcnonb3yloTcsl B TPAaJUIMOHHOM JUIS
MHPOPMATUKH CMBICIIE — Kak OOO3HA4YeHUs EIWHUIl H3MEPEHUus, 4Ybe
COOTHOILIEHHE C IUHULIEH «OaliT» BBIPaXAETCs CTENEHBIO IBOMKH.

Yacrts 1
Omeemamu K 3a0anuam 1-13 saenaomea uucno, nociedoeamenvbHoCcms
OyKke uau uughp, Komopele ciedyem 3anucamov 6 UHPOPMAUUOHHOU
cucmeme, 0e3 npooenos, 3anAMbIX U OPY2uxX 00NOJIHUMEIbHBIX CUMBOJ108.

1 | CKonpKO €MHHUII B IBOMYHON 3aITUCH BOCBMEPHYHOTO yncia 6123g?

OTtBeT:

2 | Jlornueckas ¢ynkuus F 3amaéres Beipakenuem (2 A —C) v (ta A b A C).

Omnpenenure, KakoMy CTOJNOIy TaONMUIBI UCTHHHOCTH QyHKuuu F
COOTBETCTBYET KaK/1asi U3 MEPEMEHHBIX @, b, C.

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

B orBere HamummTe OyKBBHI &, b, C B TOM HOpsIKe, B KOTOPOM HJIyT
COOTBETCTBYIOIINE UM CTOJIOIBI.

OTtBeT:




B ¢parmente 6a3pl JaHHBIX MPEACTABICHBI CBEACHUS O POACTBEHHBIX
3 | orHomenmsx. Omnpenenure Ha OCHOBAHMU TPUBEAEHHBIX JaHHBIX
¢damunuio u naunmansl 1€ty [lerpoBoit U.b. (Téreit cumraercsa cectpa
OTIIa WJIK MaTepH ).
Tabumna 1 Tab6auna 2
ID Pamuausa_HN.0. IHon ID_Popurtens ID_PeOenka
7 OctpoBa A.A. XK 70 12
12 | Koros Bb.B. M 54 16
16 | Ky3pmunbix I'.M. M 7 16
24 | Uonos U.A. M 54 33
33 | Ky3pmunbix JI.M. X 7 33
35 | BmacoBa A.T. X 16 35
39 | Koros H.b. M 41 39
41 | Ilerpora .M. X 12 39
43 | [lerpoa U.b. X 54 41
47 | bacoBckmii T.I1. M 7 41
54 | Ky3pmunbix M.b. M 41 43
55 | XunHuuH @.Y. M 12 43
70 Bas /1. XK 43 47
1) 3asu I 1.
2) Ky3pmusbix I'.M.
3) Ky3pmunbix JI.M.
4) OctpoBa A.A.
Ortser:

Jns KomMpoBaHUS HEKOTOPOW MOCIENOBATEIIBHOCTH, COCTOSIIIEN W3

oyks U, K, JI, M, H, pemunu ucnonb30BaTh HEPAaBHOMEPHBIN TBOWYHBINA
KOJI, ynoBieTBopstouuil ycnosuto ®@ano. [{ns Oyksel H ucnonbszoBanu
kogoBoe crnoBo 0, mist OykBel K — komoBoe cmoBo 10. Kakoa
HaWMEHbIIIAasi BO3MOXKHAsi CyMMapHasi JJIMHA BCEX MATH KOAOBBIX CJIOB?

OTtBeT:

ABTOMAT mojy4aeT Ha BXoA Tpéx3HauHoe uucio. [lo atomy umcny

CTPOUTCSI HOBOE YHCJIO IO CJICAYIOIIMM IIPaBUIIAM.
1. [lepeMHO>KatOTCsI IepBasi ¥ BTOPasi, a TAKXKe BTOPAst U TPEThs LU PBHIL.
2. [Tony4yeHHble ABa 4Kcia 3alKUChIBAIOTCS APYT 3a APYTOM B MOPSIIKE
HeyObIBaHMsI 0€3 pa3aenuTesci.

[Tpumep. HUcxomnoe uncno: 631. IlpousBenenue: 6*3 = 18; 3*1 = 3.
Pesynprar: 318. Ykaxure Hambosblliee 4YHCIO, MPU 0OpabOTKe
KOTOPOTO aBTOMAT BBIAAET pe3yibTar 621.

OrtBerT:

3anumuTe 4MciIo, KOTOpoe OyAeT HamedaTaHo B pe3ylbTare

BBITIOJIHEHHS CJIEAYIOIIEH TPOTPaMMBbI:
var n, s: integer;
begin
n:=1;
s:=0;
while n <= 650 do begin
s:=s+20;
n:=n*5
end;
write(s)
end.

OrtBerT:

My3bIKallbHBIN (hparMeHT ObLT OIM(POBaH U 3amUcaH B BUje (aiina 0e3

UCIIONIb30BaHUs cxKaTusl JaHHBIX. [lomyuuBiuumiica daiin Obul nepenaH B
ropoJ A mo KaHaiy cBsi3H 3a 88 ceKyHJ. 3aTeéM TOT K€ MY3bIKaJbHBIN
¢parmMeHT ObLT OIU(POBaH MOBTOPHO C pa3pelieHrneM B 4 pas3a BbIIIE U
4acTOTOW IUCKPETHU3alMM B 3 pa3 BbIIIE, YEM B INepBbId pa3. Cxarue
JaHHBIX He mpou3BoamiIock. [lomydyennslii daiin Obl1 nepenan B ropoa b
3a 264 cexkyHabpl. Bo CKOJIBKO pa3 CKOPOCTh MPOITYCKHAsl CIIOCOOHOCTH
KaHasa B ropol b 6osbiie mponyckHoOM cnocoOHOCTH KaHaja B ropoa A?
Ortser:




8 |Hmxe 3amucansl 18 peKypcuBHbIE Tpouenypsl, F u G:

procedure F(n: integer); forward;
procedure G(n: integer); forward;
procedure F(n: integer);
begin
writeln(**");
if n > 0 then begin
writeln(**");
G(n-1);
end;
end;
procedure G(n: integer);
begin
writeln(**");
if n > 1 then begin
writeln(**");
F(n - 2);
end;
end;
CKOJIBKO CHMBOJIOB «3Bé3I[OLIKa» 6y,£[eT Hare4yaTaHoO Ha 3KpaHC IIpU
BBITIOJIHEHUH BbI30Ba F(12)?

OTtBeT:

9 HpI/I peructpaniu B KOMHBI-OTepHOI\/'I CUCTCMC KAXIOMY IIOJIB30BaTCIIHO

BBIIAETCS MApOJIb, COCTOSIIIUMA U3 12 CHMBOJIOB M COAEpPKAIIUN TOJIBKO
CHUMBOJIBI M3 S-CUMBOJIBHOTO Habopa: A, B, C, D, E. B 6a3e nannpIx s
XPaHEHHS CBEICHHUM O KaKIIOM I10Jh30BaTeNie OTBEICHO OJMHAKOBOE W
MUHHMAJIBHO BO3MOXHOE€ I1eJ0€ 4ucio Oait. [lpu 3TOM HCHOIb3yroT
MMOCUMBOJIBHOE KOJMPOBAaHUE TMApoOJiel, BCE CHUMBOJBl KOJUPYIOT
OJIMHAKOBBIM M MHHHUMAaJbHO BO3MOXHBIM KOJuuecTBOM OuT. Kpome
COOCTBEHHO MAapoJIs, JUIsl KaXIOTO MOJIh30BATENsl B CUCTEME XPAHATCA
JIOTIOJTHUTENIbHBIE CBEICHUA, JJIs 4ero orBeneHo 11 Oaiit Ha omgHOTO
nonb3oBarens. Onpenenute o0bEM mamsaTu (B 0alTax), HEOOXOIUMBII
JUISl XpaHeHusl cBeJieHni 0 40 moJib30BaTesIX.
Otser:

10 | CKOJIBKO eJMHUII B JTBOMUHOM 3anucy yncia 8°92 — 4211 + 21536 _ 197

OrtBerT:

11 |B mporpamme omnmcaH OAHOMEPHBIM LIEJIIOYMCICHHBI MAacCUB C

unaekcamu ot 0 mo 12. Hwxke mpezncraBieH (parMeHT MpOrpamMMbl,
oOpabarbIBaromieil JTaHHBIA MACCHB:
s:=0;
n:=12;
for i:=0 to n do begin

it A[n—i]-A[i] = A[i] then

s:=s+3*A[i];

end;
B nadase BeImoHEHUS 3TOT0 (pparMeHTa B MACCHBE HAXOAMUJIMCh YHCIIa
0,2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24 t.e. A[0] =0, A[l]=2wurT. xa.
Yemy OyzeT paBHO 3HaUCHHE IEPEMEHHOM S 1OCIIE BBIMOIHEHUS JaHHOM
POrpaMMbI?

OrtBerT:

12 |[lomyuuB Ha BXOJ YKCIIO X, 3TOT aJITOPUTM Tiedaraet yucio M. M3BectHo,

gro X > 100. Ykaxkure HauMmeHbIiee takoe (T. . 6onbmiee 100) gucio X,
IIPH BBOJIE KOTOPOT'O aIrOPUTM TedaTtaeT 15.
var x, L, M: integer;

begin
readin(x);
L :=x-30;
M := x+30;
while L <> M do
if L > M then
L=L-M
else
M =M-L;
writeln(M);
end.

OtBerT:




13 [Ipy KkakoM HaWMMEHBIIIEM 3HAYEHHH BXOJHON mepeMeHHOH K

porpamMma BeIIaET TOT )K€ OTBET, YTO U IPH BXOAHOM 3HauCHHH K=647
var k, i : longint;
function f(n: longint) : longint;
begin
f:=n*n-20
end;
begin
readin(k);
i:=12;
while (i>0) and (f(i) >= k) do
i=i-1;
writeln(i)
end.
Ortser:

Yacrp 2

Jas 3anucH oTBeTOB Ha 3agaHus 3Toi yactu (14 - 15) ucmoab3yiite
JOMOJIHUTE/IbHBIN OJIJAHK OTBETOB. 3aNUIINTE CHAYAJIA HOMeP 3aJaHUs
(14, 15), a 3aTeM MOJIHOE pelIeHHE.

TpeGoBanoch HamucaThb MPOrPaMMy, TpPH BHIIONHEHHH KOTOPOH C
14 |knaBmaTypel cumteiBaeTcs HaTypanbHOe umcio N, He HMPeBOCXOMAIIEe

109, U BBIBOAUTCA ITPOU3BCIACHUC HH(bp 3TOro 4wucia. HpOFpaMMI/ICT
TOPONMJICA M HaMMcaj IporpaMMy HENIPaBUIBHO:
var N, product: longint;
digit: integer;
begin
readIn(N);
product := N mod 10;
while N >= 10 do begin
digit := N mod 10;
product := product * digit;
N :=Ndiv 10
end;
writeln ( product)
end.

HOCJIC,IIOB&TGJIBHO BBITTOJITHUTC CJICAYIONICC:

1. Onpenenute, 4yTO BBIBEAET IpOrpaMMa IIpU BBOJE uncia 532.

2. Hailigute Bce ommOKH B 3TOM mporpamMme (MX MOXKET OBITh OJHA WIIU

HECKOJIbKO). JIJ1s Kak10i OTnOKuU:

A) BBIIIMIIIUTE CTPOKY, B KOTOPO#i c/iesiaHa OImnoKa;

b) ykaxxute, Kak HaJ10 UCTIPABUTh OMIMOKY - MPUBEANTE PABUIBHBIA BAPHAHT
CTPOKH.
OOpatuTe BHHMaHHE, 4YTO TpeOyeTcs HaWTH OMMOKW B UMCIONICHCS
mporpaMMe, a He HalMcaTh CBOIO, BO3MOXKHO, UMEIOIIYIO IPYrOd aJlfOPUTM
pemrenus. VcnpaBieHne OMMUOKU JIOJDKHO 3aTparuBaTh TOJNBKO CTPOKY, B
KOTOPOH HAaXOJHUTCs OLIHOKA.

15 |dan nenouucnenusiii maccuB u3 2000 snementoB. Ecoum cymma Bcex

3JIEMEHTOB MAacCHBA Y€THAsA, HY>KHO BBIBECTH KOJIMUECTBO HEUETHBIX (I10
3HAQYEHHIO) DJIEMEHTOB MacCHBa, €CITM HEYETHAS — KOJMYECTBO YETHBIX.
Hampumep, ayis maccuBa u3 6 3J1€eMEHTOB, PaBHBIX COOTBETCTBEHHO 2, 0,
12, 17, 3, 8, orBeToM OyneT 2 — KOJMYECTBO HEUETHBIX IIEMEHTOB, TaK
Kak 00I1as cyMmMa BCeX 2JIEMEHTOB YETHA.

ITackans ANTOPUTMUYECKHI SI3bIK

const JIr
N = 2000; Hayq
var . uea N = 2000
a a_r_ray [1.._N] of integer; neara a[1:N]
I, K: integer; )
begin mex i, k

fori:=1toNdo H aust 1ot 1 10 N

readin(ali]); BBOJ ali]

KII

end.
KOH




