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MexaucumunnuHapHas MHoronpodunbHas onMMnuaaa
«TexHonornueckoe npeanpUHUMAaTENIbCTBO»
Mpodunb «MHPopMaumoHHbIe TeXHONOTrUN»

3aouHbili aTan

10 - 11 knacc
YBa)kaeMbli yyacTHUK!

Bbl mpuctynaete Kk BbimonHeHMo 3agaHun MexaucumnavHapHon MHoronpoduabHom
onuMnuagpl «TexHonornyeckoe npeanpuHuMatenscTeo». [lpexae, uem Bbl HauHeTe,
OPrkOMUTET MPOCUT YYECTb HECKO/IbKO MPaBUJI, BbIMOIHEHME KOTOPbIX HEOH6XOANMO:

1. Bbl MOXeTe BbINONHATbL 33A4aHUS U 3arpy>kaTb paboTy 4O OKOHYaHMSA Npuema paboT B
23:59 vacos no MockosckoMy BpeMeHu 6 dpespansa 2017 ropa. MIHoro TariMepa Her.

2. [MpocuM He 3agepXmBaTb BbIMOMHEHME: NMPU OMNO34aHUN JaXKe Ha 5 ceKyHA cucTeMa
3aKpoeT npuemM paboT, u Bawa paboTa He ByaeT NpuHATa K paCCMOTPEHMUIO.

3. Paborta BbinonHsetca TOJIbKO camocTtosatensHo. KonnekTusHoe BbiMonHeHue
paboT 3anpelLeHo: Bce 0ANHaKoBble paboTbl 6yayT aHHYIMPOBaHbI.

4. Bce peweHus HeobxoamMo nevaTtaTb MH60 NMMcaTb neyaTHbIMU BykBaMW Ha 6enbix
nuctax ¢dopmata A4, 3aTeM coxpaHaTb ¢ann kak PDF n nocne storo 3arpyxatb B
JTnyHbin kabuHert. MNpumep ana MS WORD: ®ann—CoxpaHntb Kak...—>Tun danna
PDF (*pdF).

5. lNpueM paboTbl yepe3 371eKTPOHHYIO MOYTY He MPOM3BOAUTCHA. TONbKO 4Yepes
JInuHbIN KabUHeT.

6. 3anpeleHo «nepekoHBepTUpoOBaTb» ansa, MNPOCTO MEeperMMeHoBaB Yy Hero
pacwupeHue Ha PDF: B TakoM BMAe OH He uMTaeTcs U He ByaeT nposepeH. 3a Hero
6yneT BbicTaBneHa oueHka 0 6annos.

7. Tocne 3arpysku paboTbl Bam 6yaet HanpasneHo nmncbMo. Y Bac ectb 24 yaca (Mnm
MeHee, eCnn A0 KOHLA npueMa paboT OCTanocb MeHblue BpeMEeHW) Ha MpoBepKy
3arpy)xeHHoro darina u ero 3ameHy. [1pocrM He npeHebperaTb 3TOM BO3MOXXHOCTbIO
N NMpoBepsATb 3arpyXeHHbIr dain, B TOM YMCne Ha OTCYTCTBUE TEXHUYECKUX cboes
npw 3arpysKe, NPenaTCTBYOWMNX OTKPbITUIO U YTeHUIO darina.

8. HeobxoaunMmo 3arpyxaTb paboTy TONbKO B CMeLManbHO OTBEAEeHHOE nose, He nyTas
npodounun.

9. 3anpeweHo nopnucbiBaTb paboTbl MAM MHBIM CMOCOBOM YyKasbiBaTb Ha aBTopa.
PaboTa ¢ ykazaHHbIMW MepCOHabHbIMM AaHHbIMW YYaCTHMKa ByAeT aHHYIMpPOBaHa.

10. HeobxoamMMo 4eTKo BbINOMHATb TpeboBaHMA K 06beMy paboTbl, eC/M OH YKasaH B

3agaHnn.



1. Pewunrtp 3apauy (Makcumym 16ann)

Ha po6oTu3MpoBaHHbIA TOKapHbI CTaHOK MofdaeTcs KoMaHaa B Buge kopa. ObbeM koaa,
copepxawero 2048 cumeonos, coctasun 1/256 uvactb MerabanTa. Ykaxxute KonmyecTteo
CcMMBONOB B andasuTe, C MOMOLLbI KOTOPOro 3anmcaHo coobuweHue. OTseT gatb B BUAe

LLenoro ymcna.

OrBeT: 65536

2. Pewwnrp 3apauy (Makcumym 2 6anna)
CKonbKo cyliecTByeT HaTypasibHbIX YMCen, A1 KOTOPbIX O4HOBPEMEHHO BbIMOHAKOTCA
cnepylowme ycnosus:
e 3anucb uncna B CEMEPUYHOIN CUCTEME CUUCTIEHUS MMEET POBHO TPU 3HAYALLMX
paspsaga.
e Ecnu nepesecTtu 3To UNCNO B WIECTEPUUHYIO CUCTEMY CUMUC/IEHUS, TO 3aNNCb YMCNA
OoCTaHeTCs Tpexpa3psaaHON, HO 3HaYeHMeE KaXKAOro paspaaa YBeIMUNTCA Ha eanNHULY
MO CPaBHEHUIO CO 3HAYEHUSAMN COOTBETCTBYIOLMX Pa3psAoB B 3arMCU 3TOMO YACA B
CeMepUYHOM CUCTEME CUUCIEHMS.
B oTeeTe ykaxuTe uenoe uncno.

OrBeT: 5

3. Pewwurtp 3apauy (Makcumym 10 6annos)
babywxuH nopapok
BxoaHbie gaHHble: dann input.txt
BbixogHbie gaHHble: dann output.txt
OrpaHunuyeHue no epemeHu: 3c

OrpaHuyeHue no namatu: 256M6

Baba Mawa oueHb NOBUT 3KCNEPUMEHTUPOBaTb C MHrpeaveHTaMM BO BpeMs FOTOBKMU Ha
KyxHe. 3anaTeHTOBaB HOBYIO TEXHO/IOMMIO MPUrOTOBNEHMSA CMAJOCTEN, OHA peLlnia OTKPbITb
CcOBCTBEHHDIM CTapTan Mo WX MPOM3BOACTBY W MocCneaylowen npoaaXke XUTensam ceoel
pfepesHW. Mo AaHHBIM aHANUTUKOB, YMCNO MOTEHLMabHbBIX MOKyraTenen eé NakoMcTB N
coctasut ot 1 go 100 yenosek. YTo6bl HaNaAUTb MPOM3BOACTBEHHDIN NPOLECC, Ha BCE CBOU
HakonneHus 6abynsa 3akynuna 1 € m < 10° kr cbipbs. MNpopasaTb NponsseaEHHbIE CNafoCTy
6aba Malwa cobupaeTcs He Mo OTAENbHOCTU, a MOAAPOYHbIMU HabBopaMu, MPUTOM TaKUMU,

4yTO Ka)l(,ﬂ.bll‘/’l BUA NaKOMCTBa, I(OTOprVI BXOOUT B TOT NN MHOWM Ha6op, AO/HKeH MOHPaBUTbCA



nokynatentio. Kpome Toro, oHa HaMepeHa WCMoONb30OBaTb B MOAAPKE MAaKCMMANbHO
BO3MOXXHOE KONMYecTBO BMAOB cnagocTten. [loMornte 6abe Mawwe coctaBuTb Takon Habop.

BxoaHblie naHHble: nepBas cTpoka BXoAHOro ¢danna coaepXuT ABa LenbiX Yucna nm
m. [danee cnegyeT n CTpoK. i-f8 CTPOKa COAEPXWUT Lenoe HeoTpuuatenbHoe uymucno k-
KONIMYeCTBO BWAOB CNafoCTel, KoTopble npeanouyutaeT j-u nokynatens. [anee uepes
npoben nepeuyMcnsalOTCs HOMepa BUAOB CNafoCTel, KOTopble MpeanoymTaeT i-w
nokynatens. Hymepauusa Buaoe HaunHaetca c¢ 1. [apaHTupyeTcs, 4TO CyMMapHoe
KOMMYECTBO YHWUKA/bHbIX 4YMcen BO BXxogaHOM danne He npesblwaet 10°+2, a obwee

KONNYECTBO Yncen Bo BXOAHOM daline He npesbiwaeT 107+2.

BbixogHble paHHble: B nepBylo CTPOKY BbixoAHoOro darina nomectute umcno k -
KOMIMYECTBO YHWKaNbHbIX BUAOB CNafoCTel; BO BTOPYyl CTpoKy nomectute k uucen -
HOMepa BMAOB CNafoCTel, KOTopble BOMAYT B MOAAPOYHbIN Habop, OTCOPTUPOBaHHbIE MO
Bo3pacTaHuio. Ecnv HeBo3MOXHO cocTaBuUTb Habop, YAOBNETBOPSIOWMN YCNOBUAM,

BbiBEOUTE eAuUHCTBEeHHoe yucno -1.

MpumMep #1

®Daitn input.txt
32

212
222
221

®daiin output.txt
1

2

Mpumep #2

®aiin input.txt
31000

3111

0

11000



®daitn output.txt

-1

Pas6op

B 3apaue Hy)HO dakTUYeckn HaUTN ob6beaMHEHNE MHOXKECTB.

[nsa cokpaweHns obbeMa UCMOb3yeMor NaMaTU NPUMEHSIOTCA MacCUBbl BUTOBbIX
MacoK.

Moa MaccuBoM 6UTOBBIX MacoK MOHMMAaeTCs MacCuMB uucen, 6uTbl KOTOPbIX
HYMepYyHTCS CKBO3HOW HyMepaumeln. YCTaHOBKa i-ro 61uTa MaccrMea roBOPUT O TOM, UTO -1
BUA, NeYeHbs NpuUcyTCcTBYyeT B Habope.

Ha kaxgon ntepaumm no pebeHky nogaepxmBaeTcs ABa MaccMBa Macok: cur_candy
n candies.

[MepBbIn copepXUT obbeguHeHME MPeanoYTEHUN TeKyLLero U BCex NpeablayLmx
feten. Bropon copepxumt ob6bearHeHe NpeanoyTeHN BCex NpeablayLmx geTeln.

[Mepen nepexopoM k cnegytoweMy pebeHKy 3T ABa MacCMBa MEHAKOTCA MECTaMM.

B pesynbtate Maccue candies 6yaet cogepxaTb MHbopMauumio o6 obbeguHeHUM
MHOXKECTB NPeAnoYTEHNIN BCEX AeTel.

YTo6bl nzbexarb 10° ntepaumii npu sbisoge oTBeTa, 4OCTATOUHO MpU Mpoxoge Mo
npepnoyTeHMsaM nocnegHero pebeHka cpa3y ¢$opMUMpoBaTb MaccuB pesynbTaTa. 3aTeM

HY>XHO He 3abbITb YOannTb N3 Hero NOBTOPblI U OTCOPTUPOBATb MO BO3pPacCTaHUIO.

4. Pewwurpb 3apauy (10 6annos)

«Po60-c6opuwmk»
[na cbopku cBepxceKpeTHbIX YCTPOWCTB A/ BOEHHOW MPOMbIWIEHHOCTU cobupatoTcs
ncrionb3oBatb poboTa camMoro Hoesoro rnokoneHus. Ho, K coxaneHuto, Noka Becb Npouecc
He HanaxeH U poboT Nepuoanyeckn nytaeT nopsaok cbopku. PoboT BegeT xypHan, Kyaa
3anucbiBaeT Bce cBou dencTteums. [lencTema BCe OAHOTUMHDbIE - B3ATb WU YCTaHOBUTb Ty UK
WHYIO AeTanb B yCTPOMUCTBO.
HekoTopble aeTann MOXHO YCTaHOBUTb B N06OM MOMEHT, a AN APYrMX OYeHb BaXkKeH
nopsagok cbopku. Hanpumep, nepes TeM, Kak CTaBUTb CTEHKM KOPMyca, KOHEYHO,
HeobxoanMo obsa3aTenbHO Ao6aBUTb BCIO "HaumMHKy" B ycTporncTso. Kak ye 6b1710 ckazaHo
Bbllle, pobOT MHOrAa NyTaeT NoOpAAoK COOPKU, U3-3a YEro YCTPOMCTBO HE MOXKET NPaBU/IbHO
paboTaTb (oa U BOObLWE MOXET He paboTaTb).
>KypHan poboTa coOCTOUT U3 3aNmncelt CeaytoLwero BMaa:

<HoMep_pencTeusa> <ppemsa> <HoMep_aeTanm>



[elicTBrs ynopspaoyeHbl Mo BO3pacTaHUIO BPEMEHU U HAaXOAATCS B NpeAeniax OgHUX CYTOK.

BaMm, Kak nopatolweMy Hagexabl crneuuanucTy, NopyYyeHo HamnucaTb MporpaMmMmy, KoTopas
NoMoXKeT HanaguTb aencteus poboTa. [1o M3BECTHbIM 3aBUCMMOCTAM OAHWUX AeTanen oT
APYTUX W XypHany QeucTBuMW, onpepenute nepBoe Mo cuyeTy [AencTBue, KOTopoe

HEKOPPEeKTHO.

BxopHble paHHble:

Ha Bxopa aaHo uenoe uncno N (He 6onee 100) - konnyecTeo pgetanen yctpouncTea. [anee B
N cTpokax ngert onncaHve 3aBUCUMOCTEN OAHMX AeTanen OT APYrux. i-a Mo CYeTy CTPOKa
UMeeT crnepyowmnin BUA:

KA1, A2,..., Ak

K - konunuecTtBo petanen, NpucyTcTBUE KOTOPbIX HEOOXOAMMO ANA AeTanu C HOMEpPOM i
Mocne nayT K uncen - Homepa Heob6xoammbix getanen. Homepa He nosTopstoTca. Yncno K
MOXeT 6bITb paBHbIM HY/IIO, B 3TOM C/ly4ae CUMTAETCs, YTO AeTaslb MOXHO YCTaHaB/IMBaTb B
nobort MoMeHT BpemeHn. OnucaHue 3aBUCUMMOCTEW [eTanen Bcerga KoppekTHoe (T.e

"unknunyecknx" 3aBucuMocTel He 6biBaeT).

Hanee BaM paHo uenoe uncno M - KonuuecTso 3anuncen B xxypHane poboTa. B kaxaon ns
cnepytowmx M cTpok cogepxumtcs oaHa 3anunch, GopMaTa, KOTOPbIV NMPUBEAEH B YC/OBUM
3apaun. Homepa getanein B 3anmncsx )xypHana He MOBTOPSIOTCS.

BbixoaHble paHHbIE:

Bawa nporpaMma ponkHa BbIBECTUM Ha KOHCO/Nb HOMep MepBOro AeNCTBMS B HKypHane,
KOTOpoe HeKkoppekTHo. Ecnu Bce penctBus B >KypHane KOPPEKTHbl, TO BbiBeAUTE

eanHcTeeHHyto cTpoky "OK" (6e3 kasbluek).

rlpvmeqarme: BHMMaTE/IbHO O3HAaKOMbTeCb C NpnMepamMn ona TO4HOro NOHNMMaHMA 3aaun.

MpumMepni:

BxoaHbie aaHHbIE:
5

234

15

0

0

11



5

108:12:02 4
208:12:153
308:14:011
408:14:59 2
508:15:10 5

BbixoaHble paHHbIE:

4

MoscHeHume:

Bcero umeetca 5 petanen. [lna 1-n getann Heobxoaumbl getanu 3 u 4. 2-a TpebyeT ans
ycTaHoBKM 5-10. 5-1 HeobxoanMa aetanb ¢ HoMepom 1. [letanu 3 1 4 MOXHO CTaBUTb B
nobon MoMeHT BpeMeHu. [opsaaok, B KOTOpoM poboT ycTaHaBNMBAN AETANU CNEAYIOWMNA:
4->3->1->2->5

[eTtanb c HoMepoM 2 Henb3s 6bIN0 NOCTaBUTb YETBEPTHIM AENCTBUEM, MOCKO/IbKY B
YCTPOWCTBO elle He bbina MocTaB/eHa AeTaslb C HOMEpPOM 5.

BxoaHbie aaHHbIE:

4

12

13

14

0

4

112:43:08 4

212:45:213

312:46:18 2

412:46:53 1

BbixoaHble paHHbIE:

OK

MoscHeHue:

Mpouecc cbopku npolen ycrnewHo.



PeweHue:

KoHeuHo, 3aaauy MOXXHO pelaTb B TEpMUHAX Teopum rpados:

[aH auuMknnyeckMin OpUEeHTUPOBAHHbLIM rpad M MOPSAOK YyAaNeHUs BepluMH U3 Hero.
BepwuHy MoXHO ypansTb B cnydyae, ecnvM B Hee He BedyT pebep gpyrve BepLUMHbI.

HeobxoanMo npoBepuTb KOPPEKTHOCTb NMOPSAAKA YAAIEHUS BEPLUNH.

Ho MoxHo obonTuch 6e3 Teopumn rpados. [lpocto 6byaem nepebupaTb CTPOKU XypHana
pfenctenn. Ecnu gnsa petanu ns Tekywen 3anmcu He 6bina NocTaBneHa XxoTs 6bl ogHa AeTanb,
KOTOpas el HeobxoauMa (418 3TOro MOXHO MPOCMOTPETb BCe Mpepplaylive 3anmcu), To

oTBeT Ha|?|,u,eH - HOMep Te|<yu.1,e|?| 3anucun. B nHom cnyyae nepexoguM K cne,u,ylou.l.eﬁ 3anncu.

Peanuzauus Ha sazbike Python 3:
N = int(input()) #YuTaeMm konuuecTso getanen
G=[] #Cnucok cnnckos HeobxoaAnMbIX geTanemn
foriin range(N):
a = input().split(') #YmTaem HeobxoamMble aeTanm
G.append(a) #[1obasnseM B cnmcok
M = int(input()) #YuTaem KonnuecTBO 3anuncen >KypHana
result = False = #®nar - HawnM N1 HekoppeKTHoe aencTene
log =[] #Cnuncok ans xpaHeHus XXypHana
for i in range(M):
data = input().split(' ') #YuTtaem 3anuco
log.append(data) #[1obaBnseM B >KypHan
foriinrange(M): #[llepebupaem zanucu
x = int(log[i][2]) #Homep Tekywen getanu
k =int(G[x - 1][0]) #KonuuecTso HeobxoaNMbIX AeTanemn
for jin range(l, k + 1): #Nepebupaem HeobxoamMyto geTanb
found = False
for t in range(i): #Wwem ee B npeablaywmx cTpokax >xypHana
if log[t][2] == G[x - 1][j]:
found = True
if not found:  #Ecnu He Hawnw, To oTBET HaNAeH
print(log[i][0])
result = True

break



if result: #Ecnu oTeeT HanaeH, TO MOXKHO 3aKaHYMBaTb

break

if not result: #Ecnu oTBeTa He Hawnw, To BCe B nopsaake

print('OK"

Peanusaumsa Ha a3bike C++:
#include <iostream>

using namespace std;

//Crnnckn HeobxoanMbix geTanemn
int K[1007;
int G[100][1007;

//>KypHan penictBui
int id[1007;

string t[1007;

int num[100];

int main()
{
intn;
cin >>n;
//MnTaeM HeobxoanMble peTanu:

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

{
cin >> K[i;
for(int j = 0; j < K[i]; ++j))
{

cin >> G[i][j];

G[il[j]1--; //Oenaem Hymepaumio c Hyns ans yaobcTea

int m;

cin >>m;



//MvTaeM xxypHan 1 cpasy nposepseM 3anucu:
for(inti=0;i<m;++i)
{

cin >>id[i] >> t[i] >> num[i];

num[i]--;

int current = num[i];

//TlpoBepsieM Bce N1 Heob6xoaMMbIe AeTann YyCTaHOBNEHbI

for(int d = 0; d < K[current]; ++d)

{

bool found = false;

for(int j=0;j <i; ++j)

{
if (G[current][d] == num[j])
{
found = true;
break;
}
}
//Ecnu He Hawnu, To OTBET U3BECTEH
if ('found)
{

cout << id[i] << endl;

return O;

//Ecnv powno go 3Ton CTpoUKM KoAa, TO BCe AeNCTBUS KOPPEKTHbI
cout << "OK" << endl;

return O;



TecTbi:

BXOAH ble AaHHbIe:

BbIXOAH bleé AaHHble:

o O O W

3

120:02:22 2
220:05:413
320:09:311

OK

5

15

14

0

13

13

5

120:09:10 3
220:09:212
320:09:311
420:09:38 4
520:09:52 5

246

0

225

6
120:09:101
220:09:216

OK




320:09:313
420:09:38 4
520:09:525
6 20:10:05 2

2

12

0

2
120:09:101
220:09:212

10

0

0

212

0

3124

15

3456
534567
6234567
6123456
10
120:09:00 2
2 20:09:05 4
320:09:101
420:09:155
520:09:216
6 20:09:277
7 20:09:32 8
8 20:09:373
920:09:459
10 0:09:53 10




5. Pewunrtb 3agauy (Makcumym 3 6anna)
MpeacTaebTe, UTO Bbl yNpaBnseTe HEGOMbLUMM NPOBANAEPCKMM LLEHTPOM, MMEIOLWMNM
B CBOEM cOCTaBe 0bopyaoBaHue, cocToslee U3 Nt 6710K0B, aAMUHUCTPUPYIOLLMX MOTOKM
E1. HapéxHocTb paboTbl ogHoro 6noka ycnosHo pasHa 0,95, YnpowéHHas cxeMa
KoMMyTaumn Bawero obopyaoBaHusa NpeacTaBneHa Ha pUCYHKe:

4 nonb3osaTens nnam 1 650K

Ottt
bl

4 nonb3osatensa unu 1 6nok

E4
—

Mepen BaMu cTonT 3apaua paccunTaTh MakCUManbHyO HagéXHocTb paboTbl Bawero
LeHTpa, ecnn TpebyeTcsa obecneuntb notokoM E1 Makcnumym cemb nonb3osaTenen. A Takxe
BbIUMC/IUTb MaKCMMaNbHO BO3MOXHOE KOJIMYECTBO Mosb3oBaTenen, kotopoe Bbl MoxeTe

06cnyXunBaTb, M HAAEXKHOCTb, C KOTOPOM 3TO MOXHO caenaTb.

MpuMep pewenus:

Bnokn M™Moryt coeauHaTbca Kak nocnegosaTenbHO, Tak W MapannenbHo. [lpu
nocrefoBaTeNlbHOM COEAMHEHUN PacTeT YMCAO BO3MOMXKHbIX MOJib30BaTeNen, HO MagaeT
HapEXHOCTb cucTeMbl. B npegenbHbix cnyyasx nmeeMm:

1. Ecnn Bce 6n0KM BK/OYEHbl MocnefosaTenbHO, TO 4YMCAo nosb3osaTenen: 5%8=40,
HaaéxHocTb cuctemsbl: 0,95%5=0,77

2. Ecnu Bce 610KM BKAKOYEHDI MapaniesnibHoO, TO YACNO nonb3oBaTenen: 2°4=8, HapéxXHoCTb

cucTtemsl: 1-0,0575=0,99999



