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3ananme 1. KomOumnaTopuka

3agauya 1. J{nsg npoBepku HedTsHON oTpacinu Oblia co3gaHa KOMHCCHS, KOTOpas JOJDKHA
Obula B MakCMMalIbHO OBICTPBIE CPOKH NPOBEPUTH psia Ipeanpustuil. Bcero HeoOxomumo
IpoBEpUTh 5 HeTe100BIBAIOLINX NPEeANpUATHH U 7 HedTenepepadaTbIBaOIIUX 3aBOJa. 3a OAHY
HEJIeNI0 KOMHUCCHSL MOXKET IpPOBEpUTh MakcUMyM 1 poObiBatomiee U 2 mnepepaldaTbIBAOIIMX
npennpusaTus. Kaxxayro Heeno KOMUCCHs PEIIAeT, Ha KAKUE NPEANPUATUS [10€XaTh.

CKOJIBKO BapHaHTOB BBIOOPA OOBEKTOB €CTh Y KOMUCCHU B HadaJie BTOPOM Heleau?
Pemnenue 3anaum 1.

Bcero  HeoOxomammo  mpoBepuTh 5 HepTeNOOBIBAIOMIMX — OPEANpUSATHA ©U 7
HedTenepepabdarpiBaromux 3aBoja. [locie mepBol HeAenu MX OCTanoch 4 MoOBIBArOIIMX (Tak
kak 5—1=4, T.e. Ha mepBOl Hexmene mpoBepwiaM 1 AOOBIBarolee MPENNpPHUATHE, U MBI €ro
UCKIIIOYaeM M3 o0miero uymciia) U 5 mepepabarbiBaromux (7—2=5). [ns pemeHuss MOXHO
BOCTIOJIb30BaThCS (POPMYIIOH YnCiIa CoueTaHuil:

2 = 5% 4 % 3l _5*4_10
ST (5=-2)x21 2

Nuaue, u3 4 100BIBAIOIINX MBI MOXKEM YETHIPbMsI crioco0aMu B3sTh 10 ogHomy (1,2,3,4). U3
5 nepepabaTbiBaronux Mbl MoxkeM 10 criocobamu B3sitb o ABa (1 m2, 1u3, 1u4, 1us,2u 3,
2u4,2us5,3u4,3u54mn)d)

Kaxnoe u3 4 noObIBaoluX NpeANpHUIATHH MOXXET KOMOMHHMpOBAThCs ¢ Kakaod u3 10 map
nepepadarbiBaromiuX. [lepeMHOKMM 3TH YHUCla W MOJYYUM KOJIMYECTBO BAapHAaHTOB BHIOPATh
00BEKTHI /1715l IPOBEPKHU Ha BTOpYIO Henemo. 4 * 10 = 40.

OrtBer. 40 BapuaHTOB.

3a)1aq1/1 B JApYrux BapWaHTax aHAJOTMYHBI, IMMO3TOMY HNPHUBOAUTCA PCEUICHUC TOJBKO JIA
OIHOT'O BapHaHTa.



3apanue 2. O6padoTKa JaHHBIX U MPOrPAMMHUPOBaAHHE

3apaua 2. JlaBienue rasa, mojaBacMoro M3 CKBaKHUHBI, U3MEPSAETCA Kaxple 15 MUHYT, B
pe3ynbTaTe MOoJydaeTcs MOCaeq0BaTeIbHOCTh 3HAUEHHU I — BEIIECTBEHHBIX YHCEN B AUANa30HEe OT
0 mo 20. Cragmom naBieHuUs OyAeM Has3bIBaTh AJEMEHT B ATOM IOCIIEIOBATEILHOCTH, KOTOPBIH
MEHbIIIE KaK MPEAbIAYyIIero, Tak M IMOcCienyromero 3HadyeHus. [lpu HopmaiibHOW pabore
CKBQ)XMHBI CIaJ HE JIOJDKEH OBITh MEHBIIIEC CPEIHETO 3HAYCHUS JABJICHHUS HA BCEM MPOMEKYTKE
HaOro1eHni, HO Oe3 ydera cranoB, 6ojee, ueM B K pa3. Eciu Takoe MPOUCXOIUT, 3TO CUUTACTCS
onmacHo curyarueit. TpeOyercss Hamucarb MNpPOTpaMMy, IOJCUYUTHIBAIOIIYIO KOJHUYECTBO
OIIaCHBIX CUTYyallMi Ha BCEM Y4acTKe M3MEpEeHUM. M3BECTHO, 4YTO M3MEPEHUS IIPOU3BOAATCS HE
Oonee cyTok. ["apanTupyercs, 4To UMeeTCsl XOTs ObI OJMH CIIa].

Bxonnbie nanHble. B 11epBoi CTpOKE COAECPKUTCA LEI0E YUCIO N - KOJIMYECTBO U3MEPEHUM.
Bo BTOpoii cTpoke comepkutTcs 1enoe umciao K. B cimeayrommx cTpokax ComepKUTCS N
BELIECTBEHHBIX YUCEI — PE3YJITAaThl U3MEPEHUM.

Boixonnbie nanuble. Llenoe 4ucino — KOJMYECTBO OMACHBIX CUTyalldd Ha BCEM Y4YacTKe
A3MEPEHUM.

HpHMep BXOAHBIX JAaHHBIX.

15

2
8.24
9.12
3.93
8.99
6.40
9.47
3.51
4.44
9.35
4.75
4.15
9.46
6.82
5.65
3.64

[Tprmep BBIXOAHBIX JaHHBIX (U1 JAHHOTO MPUMepa BXOIHBIX JIAHHBIX )
1
[Tosicuenue. B nocnenosarensHocTu 4 cniaga (3.93, 6.40, 3.51, 4.15, BblneneHbl KpaCHBIM)

8.24
9.12
3.93



8.99
6.40
9.47
3.51
4.44
9.35
4.75
4.15
9.46
6.82
5.65
3.64

[Tocne wckmrOYeHHs crazoB ocrtaercs 11 3HayeHWi, cpenHee apudMETHYECKOE KOTOPBIX
paBHO 7.26 (C TOYHOCTBIO JO JIBYX 3HAKOB ToOcie 3arstoil). [lo ycrmoBusiM, KpuUTHYeCKas
CUTYyallus BO3HHKACT, €CJIM 3HAYCHUE CIajia MEHbIIE, 4eM 7.22, JIeJICHHOE Ha JIBa, T.C., MECHbIIIE
3.63. B nnocinenoBaTenbHOCTA OOUH TaKOU crax — 3.51.

Pernenue 3agaum 2.

JlaHHBIC O JAaBJICHUU MOTYT OBITH COXPAaHEHBI B MAaCCUBE BEIICCTBEHHBIX 4mcel. [10CKONbKY
U3MEPEHUS MPOBOJATCS HE 00Jiee CYyTOK KaXIble 15 MHHYT, MAaKCHMAJbHBIA pa3Mep MacchBa
Oynetr 24x4=96. PaccmaTpuBaerca 3aJaHHOE 4HUCIIO HaOmoneHuit N<96. UToObl ompenenuts,
SIBJISIETCSI JIM SJIEMEHT MacCHBa C MHICKCOM | CIIaJoM, HY)KHO ITPOBEPUTH, MCHBIIIE JIH OH 000X
COCETHMX DJIEMEHTOB, TO €CTh DJIEMEHTOB ¢ MHIAekcaMu i—1 u i+1l. Takum oOpa3oM, mepBoe u
MOCJICIHEEe 3HAUCHUE HE MOTYT OBITh CIaJaMH, & OCTAIbHBIC DJIEMEHTHI HE SBJISIOTCS CIIaJIaMH,
€CJIM HE MEHbBIIEe XOTsA OBl OJHOTO COCEIHEro 3yieMeHTa. HeoOXOaMMO BEIYHCIWTH CpEIHEE
3HAUEHUE JJIEMEHTOB, HE SIBIISIONIUXCS CIAJlaMH, JJIS 3TOro TpeOyercs 3HaTh UX CyMMY U
KOM4YecTBO. TakuM o00pa3oMm, 3a TMEpBBIA MPOXOJ IO MACCHUBY IS KaXJIOTO DIIEMEHTa
BBISICHSIEM, SIBJISIETCSI JIM OH cmajaoM. Ecnu HeT, qo0aBisieM ero K HakariuBaeMoOl CyMMe H
YBEJIMYUBAEM CUETYMK Ha equHUIy. [locie BBIMOTHEHHS JAaHHOTO IMKJIA BBIUUCISIEM CpelHee
3HAUEHHUE DJIEMEHTOB, HE SBISIFOIIMXCS CHaJaMHU, Pa3IelUB UX CyMMY Ha KOJIWYECTBO. 3aTeM
MOBTOPHO MPOXOJIUM IO MAaCCHBY, OISATH MPOBEPss A KaKIOTO DJEMEHTA, SBISETCS JU OH
cnajioM. Ecim 1a, TO cpaBHUBAEM €TI0 C BBIYMCICHHBIM CPETHUM apru(PMETHICCKUM 3HAUYCHUEM,
€CITH OHO TIpeBBIMIACT craj Oosee, yeM B K pas, yBenuuuBaeM CUETYHMK TaKUX DJIEMEHTOB Ha
enuHAIy. [ToMHHM, 9TO TIepe] IIUKJIOM BCE MOCUYNTHIBACMBIEC CUCTUNKH U CyMMBI OOHYIISIFOTCS.
B koHIIe paboTHI MpOrpaMMbl BEIBOJTUM 3HAYCHHUE CUCTUUKA.

Hwxe npuBenena nporpaMma Ha si3bike Pascal.

Program Problem 2;
var 1i,n,k,count: integer;
sum, sa: real;
A: array[l..96] of real;
begin
readln (n) ;
readln (k) ;



end.

for i:=1 to n do
readln (A[i]);

sum:=0;

count:=0;

for i:=2 to (n-1) do

if ((A[i]>=A[i-1])or(A[i]>=A[i+1]))

begin
sum:=sum+A[i];
count:=count+1;
end;
sum:=sum+A[1]+A[n];
count:=count+2;
sa:=sum/count;
count:=0;
for i:=2 to (n-1) do

if ((A[i1]<A[i-1])and(A[1i]<A[i+1]))

if(k*A[i]<sa) then

count:=count+1;

writeln (count) ;

Huxe npuBenena nporpamma Ha sizbike C++.

#include<iostream>
using namespace std;
int main ()

{

int i, n, k, count;

float sum, sa, A[96];

cin >> n >> k;

for (i=0;1i<n; i++)
cin >> A[i];

sum=0;

count=0;

for (i=1;i<n-1;i++)

if ((A[1]>=A[1-1]) | (A[Z

{
sum+=A[i];
count++;

}
sum+=(A[0]+A[n-1]);
count+=2;
sa=sum/count;
count=0;
for(i=1;i<n-1;1i++)

1>=A[i+1]))

then

then



if ((A[i]<A[i-1])&&(A[i]l<A[i+1]))
if(k*A[i]<sa)
count++;
cout << count;
return 0;

Hwxe npuBeziena nporpaMma Ha si3bike Python.

n=int (input ())
k=int (input () )
A=[]
for 1 in range(n):
A.append (float (input()))
sum=0;
count=0;
for i in range(l,n-1):
if ((A[i]>=A[i-1])or (A[i]l>=A[i+1])):
sum+=A[1]
count+=1
sum+=(A[0]+A[n-1]) ;
count+=2;
sa=sum/count;
count=0;
for 1 in range(l,n-1):
if ((A[i]<A[i-1])and(A[i]<A[i+1])):
if(k*A[i]<sa):
count+=1
print (count)

3aMeTHM, YTO NPUBEJCHHAs IPOrpaMMa He SBJISIETCS €AMHCTBEHHBIM BapUaHTOM, BO3MOXKHBI
U IpyTUE PELICHHUS.

B npyrux BapuaHTax 3amaya 2 HMMEET JpYrHe YCJIOBHS, HO MO CIOKHOCTH M IO HJee
pelieHus Bee 3a7aun OJIM3KH, TOATOMY MbI IIPUBOAUM PEIIEHNE TOIBKO JJIsl OJJTHOTO BapUaHTA.



3aganue 3. Jloruka

3anaua 3.1. I'eonoru /)xon u Tupuon Bmecte Opaii mpoObl ¢ MECTOPOXKACHHUS, HO HE MOTYT
BCIIOMHUTb TOYHYIO JaTy. OOLUIMMH yCUIIUSMU OHHM BBIUMCIIMIIN CIIMCOK BO3MOXKHBIX Aat: 15, 16
unu 19 mas; 17 wim 18 urtons; 14 unu 16 urons; 14, 15 wim 17 aBrycra. Mx koiutera reosor
Cepces 1100UT NOUIYTHTh, a TAK)KE TOYHO 3HaeT naTy. OHa coobumia JHKOHY Mecsll, U TOJIbKO
Mmecsl, a TUPUOHY YMCII0, U TOJIBKO 4ucio. «Temnepb Thl MOXEIIb J1OrafaThCcsi?y — CIPOCUIIa
oHa y J[>xoHa.

Jkoun: 5 He 3Har0, HO S 3HAKO, YTO TUPHOH TOXKE HE 3HAET.
Tupuon: CHavaina s He 3HaJI, HO TEIEPhb 3HAIO.

Jlxon: Uto x, Teneps u 5 3Haro!

B kakoii nenp reosioru Opaiu npoObl C MECTOPOKICHUS?
Pemenne 3agaum 3.1.

I[J'IH Harji1iJHOCTH COCTaBUM Ta6nnuy, B KOTOpOfI OBCTOM BBIACIIMM BO3MOXKHBIC OAThI.

Mau HIOHb HIOJIb aBrycr

14
15
16
17
18
19

Bunno, yTo B Mae M HIOHE €CTh AAThl, KOTOPbIX HET B JPYrux Mecsuax, 3to 19 (maif) u 18
(utons). [loaTomy, ecam Obl TupHOHY cKa3aJid OAHO W3 3TUX YHUCEN, OH Obl cpazy Jain
npaBuibHbIM OTBeT. IloaToMy, ecim JI)KOH yBepeH, uTo THpHMOH HE 3HAaeT BEPHOIO OTBETA,
3HAYUT, TPOOBI OpanuCh B MIOJIE UITU aBTyCTE.

N3 orBera J[>koHa TUPHOH NMOHMMAET, YTO MECALl — UIOJb WM aBryCT, U TOBOPHUT, UYTO 3HAET
OTBET. 3HAUUT, YUCJIO HE 14, IOCKOIBKY B clucke JaTr ectb 14 uronst u 14 asrycra. Ecim y
Tupnona uucno 15 wim 17, To mecsn — aBrycr, eciau 16 — urons.

[Tockonpky nocne orsera Tupnona J[>koH TOBOPUT, YTO TOKE 3HAET OTBET, 3HAUUT, MECSALl — HE
aBTYCT, ITOCKOJIBKY B aBT'yCTE €CTh JIBAa BO3MOXHBIX THS. OcTaeTcs eAMHCTBEHHBIN BapuaHT — 16
UIOJISL.

3amaya Takxke m3BecTHa Kak «/leHp poxaenus lllepwin», mocMOTpeTs €€ MOXHO, HalpuMep,
3necsk https://lifehacker.ru/logicheskie-zadachi/ .

OtBer. 16 uroms.


https://lifehacker.ru/logicheskie-zadachi/

3agaua 3.2. Yerslpe cryaeHTa reosoropa3sefodsoro ¢akynsrera (Apbs, xon, Cepces u
VHHOKEHTHIT) BBIMOJHSAIOT JIA0OpaTOPHBIC paOOThL. 3aJaHus Pa3aar0TCs 0 KPYroBOM CHUCTEME
(KaKIpIi CTYZIEHT BBINOJHSET OJHO 3aJaHuE B Mape ¢ KaXIbIM APYruM cryneHTom). Ecmu oba
CTyJIeHTa paboTaloT OJUHAKOBO XOpomIo, 00a Moiy4arT mo omHoMmy Oamty. Eciu omun
BBIMIOJHIJI OCHOBHYIO 4acTh 3aJjaHMsi, OH IOJy4yaeT JaBa Oaiia, a ero mapTHep - HH OIHOTO.
[Tocie kax ot COBMECTHOM pabOThI IpenoiaBarenb GopMUpyeT peUTHHT yqamuxcs. M3BecTHo,
yto Cepces He MOTy4YHiIa HU OJHOTO Oalljla o UTOraM mocjenHero aHsa padbotsl B nape Cepces-
WNunokentuit. Tem He Menee, B utore y Cepcen Oonbmie Bcex OamioB, a MHHOKEHTHI He
yIAy4IIAI CBOE MOJOXeHHe B peitunre. Kakue 6amibl momydnia 3a COBMECTHYIO paboTy mapa
Joxon-MHHOKEHTHI?

Pemenne 3agaum 3.2. Ilpexne Bcero, 3aMeTuM, YTO M3 YETHIPEX CTYAEHTOB MOXKHO
OpraHu30BaTh IIECTh Nap. B kaxaoi mape mo pe3yabTaraM pabOTHI Pa3bITPHIBAIOTCS J[Ba Oauia,
T.e. obmiee yucno OamioB paBHo 12. Takum oOpa3om, ecinu Cepces HaOpana 6amioB 6oblie
BCEX, IIPU TOM, YTO BO BpeMs COBMECTHOI paboThl ¢ IHHOKeHTHEM OHa He HaOpalila HU OJHOTO
Oana, TO €IMHCTBEHHBIM BapuaHT — B nape ¢ Apreit u J[>KOHOM OHa Kablil pa3 HaOupana 1mo
nBa Oanna, u B cymme umeet 4 6aia. OctanbHble CTYACHTHI B CyMMe UMEIOT 8 0aiioB, IpUuyeM
0aJuT KaXI0To CTy/IeHTa He OoJbIIe TpeX. ENMHCTBEHHBINH BapHaHT — OAJUIbl CTYJICHTOB PaBHBI 2,
3 u 3. Eciiu 661 6amn MHHOKeHTHS ObLI 3, TO 10 coBMecTHOM paboTsl ¢ Cepceeil oH Obu1 ObI 1,
T.€., IO 3TOTO OH OBLI MOCIIEAHUM B peUTHHTE, a mociie padboTsl ¢ Cepceeit genwn Ob1 2—3 MecTo,
T.€. yAy4dlIs Obl CBOE IOJIOXKEHHE B pedTuHre. 3Hauut, MHHOKeHTUi nmen 0 Gainos, mocie
pabotsl ¢ Cepceeii umeer 2 Oasuia, U OCTaeTCs MOCIEAHUM B peiiTuHre. TakuM oOpazoM, B mape
Jlxon-Munokentuii JI>koH momyuun aBa 6anna, a UTHHOKEHTHI — HU OJTHOTO.

Wtorn paboThl MOKHO NMPEICTaBUTh B BUJIE TAOJMUIBI, I'/l€ CTPOKU U CTOJIOIBI COOTBETCTBYIOT
CTYACHTaM, B CTPOKE yKa3aHbl 0ajuIbl CTy/E€HTa IPU COBMECTHOM paboTe CO CTYIAECHTaMH, YbU
MMEHa yKa3aHbl B CTOJIOLAX.

Apbs JKOoH MHHOoKeHTMI | Cepcesn
ApbA 1 2 0
LJKOH 1 2 0
NHHOKeHTMM | O 0 2
Cepcesn 2 2 0

Otger. /[>xoH — 2 6anna, MaHokenTuit — 0 6ayuios.



3agaua 3.3. Ha cemMuHape 1O HOBBIM METOJaM pa3pabOTKH CKBXUH BCTPETHIHCH
COTPYIHUKH PA3TUYHBIX Ta30BBIX KoMIaHWi. [IOCKONBKY MaHHBIM CEMHUHAp MPOBOIUTCS HE
BIIEPBBIE, KAXbI YEJIOBEK 3HAKOM HE MEHEE, YEM C IOJOBUHOW NMPUCYTCTBYIOLIMX. B muane
CEMHUHAapa CTOUT «KPYTJIBINA CTOM», VISl KOTOPOTO HYXHO BBIOPATh YEThIpEX YesoBeK. MOXKHO JIH
BbIOpaTh YETHIPEX YENIOBEK U PACCAIUTh 32 HA CAMOM JIeJie KPYIJIbIM CTOJIOM TakK, YTO Ka)bIil
OyIeT CUAEeTh CO CBOMMH 3HAKOMBIMU? OOOCHYHTE CBOM OTBET.

Pemenne 3agaum 3.3. IlpeamnonoxxuMm, 4To Ha CEeMHHApe €CTh JIBa YEJIOBEKAa, HE3HAKOMBIX
Ipyr ¢ IpyroM (€ciid 3TO HE TaK, TO BCE YYACTHUKH TOMAPHO 3HAKOMBI, 1 MOXXHO BBIOpATh
JHOOBIX YEThIPEX YEJIOBEK U PaccauTh UX B MPOU3BOJILHOM nopsake). Hazosem ux A u B. Ilycts
N(A) — ygucno 3nakoMbix A, N(B) — uncno 3Hakombix B. [locanum ux Apyr HampoTHB ApyTa.
Ecnu Bcero Ha cemunape n denosek, 1o N(A) = n/2, N(B) = n/2, npudem, nockoibky A u B
HE3HAKOMbI, BCE UX 3HAKOMbIE MPHUHAJIEKAT MHOXKECTBY U3 N — 2 UYEJIOBEK, KOTOpHIE €Ile He
cuzar 3a crojoM. [lycts N(A U B) — xonndecTBO 4enoBek, 3HakoMbIX ¢ A i B, N(AN B) —
KOJIMUECTBO YEJIOBEK, 3HAKOMBIX ¢ A 1 B 0JTHOBpEMEHHO, TOT1a

N(AUB)=N(A)+ N(B) — N(ANnB);

N(AUB) <n-2;

N(A) + N(B) = n.

Orcrona cnenyer, utro N(A N B) = 2, T.e. €CTh KAK MUHAMYM J[Ba YE€JIOBEKA, 3HAKOMBIX A 1
B ogHOBpEMEHHO, MX MOKHO MOCAJUTh 32 KPYTJIbIA CTOJ Ha OCTaBIIMECS MECTa.

10



3agaua 3.4. ['a30Bble CKBaKMHBI HA MECTOPOKIEHUM CBS3aHbI JOPOTraMH, IPUUEM K KaKIOU
CKBO)KUHE MOXOIUT He Ooiiee, yeM Tpu Aopord. COTPYAHHKU KOMITAHUU MOTYT T0OpaThCsl OT
000l 0 00O CKBAOXKHMHBI, TOCETUB MO IMyTH HE Ooliee OMHON CKBaxXMHBL. KakoBo
MaKCHUMaJIbHOE YHCJIO CKBAXUH Ha MeCTOpOokaeHHH? OOOCHYITE CBOM OTBET.

Pemenue 3apaun 3.4. 3amMeTuUM, YTO CKBaXUH HE MOXKET ObITh Oosibmie 10, T.K. OT mepBOit
CKBQ)XKMHBI CYIIECTBYIOT JIOPOTH 0 HE OOJIee YeM TPEeX CKBaXKWH, a OT KKI0H U3 3TUX CKBAXUH
€CTh JIOPOTH K HE 0ojiee YeM JIByM HOBBIM CKBa)XXHHAM (3TO WILTIOCTPUPYET JICBBIM PHCYHOK).
Ocranoch MmokaszaTh, YTO BO3MOXHO CBsI3aTh 10 CKBaXXWMH JOpOraMu MpPH 33JIaHHBIX YCIOBHUSX.
DTy BO3MOXHOCTh WILTIOCTPUPYET quarpamma crpana (rpad I[lerepcena).

OTtBert. 10 ckBaXUH.

3amaun W3 OCTAIBHBIX BAapHAHTOB TAaKXXE€ MOXKHO PEIIUTh C IOMOINBIO JIOTHYECKUX
paccyxxaeHuid. Taxke JUIsi MHOTMX W3 HHMX HOJIXOAAT METoJbl TeopuH rpados. YacTs 3amau
MOXHO HaiTH, Hanpumep, B kHure O.M.MenbHHKOBa «3aHMMaTelbHBIE 3aJaud IO TEOPUH
rpagoBy.



3aganue 4. Jlornueckas eno4Ka

3agaua 4. Haxonsace Ha cBoeil 0ObIYHON cMeHe, BpoH 3aHuMMalicsi CBOMMH PyTHHHBIMHU
00s13aHHOCTSAMH (OH JIOJDKEH CJIEeIUTh 3a JaTYMKaMH JABJICHUS B TPYOONPOBOJE), KaK BAPYT
MOHMTOPBI Hayalu MOpraTb, U IOTOM IOSIBWJIACh HAAIMCh HA JKPaHE, YWTas KOTOPYI, OH
HOHSJI, YTO Ha KOMIIbIoTepe NosiBuiICs BUpyc. [loBepx BceX OKOH BHUCENO COOOLIEHNE O TOM, YTO
HYXXHO OTIIPaBUTh JE€HbIM HAa TAaKOH-TO HOMEp, a B3aMeH MOJIY4YUTh KOA Ul pa30aokupoBku. 1o
MHCTPYKLIUU OH JOJDKEH HEMEIJIEHHO COOOLIUTh 00 3TOM, HO TOTAA €ro TOYHO YBOJISAT, IOTOMY
KaK COYTYT BUHOBHBIM B IOSBJIECHUM BHUpyca Ha KommbioTepe. OH pelui1 MONbITaThCs
CaMOCTOSITEJIbHO HAWTH OTBET.

[Tpencrasien psn uncen. Heo6xonumo pacmmdpoBats 4ncia U JOMKUCATh HEAOCTAIOIIEE:

198 240 306 402 530 1243 3012 21100

Pemenue 3axauu 4. B nanHom Habope Bce Yuciia MPEACTABISIOT OJHO U TOKE YHCIIO, HO B
pa3HbIX cucTeMax cuuciieHus. CiieBa HallpaBO YMCIIa HAIMCAHBI, HAUWHAS C YKCIIa B ICCATHYHON
CHCTEME CUUCIICHUS M 3aKaHYUBasi TPOUYHOM. UKCII0, KOTOPOE HY)KHO JIOMUCATh, 3TO YUCiO 198,
NIEPEBEICHHOE B JIBOUYHYIO CUCTEMY CUUCIICHHUSI.

198/2=99  ocratok =0
99/2 =49  ocrarok = 1
49/2 =24  ocratok =1
24/2 =12  ocratok =0
12/2 =6 octatok =0
6/2 =3 octatok =0

3/2

1 ocTaToK = 1
1/2 =0 ocrarok = 1

OTBET — 3TO YHUCIIO, COCTABJICHHOE M3 OCTAaTKOB OT AcjeHus 3anucanHoe ¢ konma 11000110.
Taxke MOXHO OBUIO pEIIUTh 3Ty 3ajady, TepeBeAs B JBOUYHYIO CHCTEMY YHCIO W3
BOCBMEPUYHOM WJIM YETBEPUYHOU CHUCTEMBI. J[Ji1 2TOro JOCTAaTOYHO 3aMEHUTHh IUdpy ee
JIBOMYHBIM KOJIOM JUTHHBI 3 NI BOCBMEPUYHOM, U 2 — JJISI YeTBEPUIHON CUCTEMBI.

Ortser. 11000110.

12



3ananue 5. I'padnl

3agaya S. Ha MecTOpoKIeHUM IIECTh MYHKTOB, B KOTOPBIX PACIOJIOKEHbl CKBAYKUHBI JJIS
no0bryM raza. s ux o0CiIy>KMBaHUS 3aIUTAHUPOBAHO JIBE PEMOHTHBIX Opurajbl, 0a3bl KOTOPHIX
JOJKHBI OBITH PACIONOXKEHBbl B Pa3jIMYHbIX MyHKTaxX. Eciu BO3HHMKAaeT HEOOXOAMMOCTH B
pPEMOHTE, BbI3bIBaeTCs Opuraga ¢ Ommkaiiiei 6a3pl, Py 3TOM BO3MOXKEH MPOE3]1 Yepe3 Ipyrou
nyHKT. Pacronoxkure 06a3pl Tak, 4TOObl MaKCHMAallbHOE PACCTOSHUE, KOTOPOE IPOe3KaeT
Opurajga A0 CKBaXHUHBI, ObUIO MHHHMMaidbHO. B Talnuie yka3zaHbl [UIMHBI JIOPOT MEXKIY
IyHKTaMM, IycTas KJIETKa O3HayaeT, YTO JAOPOTM HE CYIIECTBYET (KpOME KJETOK Ha IJIaBHOMU
quaroHany). B oTBeTe Hy)KHO yKkas3aTb, B KakMX IIyHKTax pacrojararorcs 0Oas3pl, U Kakue
CKBOXHMHBI OOCITYXHBaeT Kaxnaas 0a3a, a TaKkKe MAaKCUMAIbHYIO JJIMHY IIyTH PEMOHTHOM

Opurajsl.
A B C D F
A 9 9
B 9 4 1
C 4
D 1 3
E
F 3

IIpumep. Eciu pacnionoxuts 6a3el B myHkrax A u B, To 6a3a A oOciyxnBaeT CKBaXHHBI A
(paccrosinue ot A o A paBHO HymI0), E (paccrosiaue ot A 1o E paBno 2; 6a3a B obcnyxuBaer
ckBakuHbl B (paccrosinue pasuo 0), C (paccrosinue 4), D (paccrosinue 1) , F (paccTosiHue paBHO
3, uepe3 ckBaxuHy D). MakcumaibHOE pacCTOsTHIE PaBHO 4.

Pemrenne 3agaum 5

[IpuBeneHHyr0 WHGOPMALMIO O CKBOXHMHAX M JOpOrax MOXKHO MpEJICTaBUTh B BHJE
nuarpammbl rpada. BepiinHaM COOTBETCTBYIOT CKBa)KHMHBI, peOpaM — JOpOTH, Yucia BO3JIE
pebep 0603HauarOT AIUHBI 10por. Eciiu Bel HE 3HAKOMBI ¢ MAaTEMATUYECKUM MOHATHEM «Tpad,
MO’KHO HauaTh ¢ Bukuneauu, 1100 1000ro Ipyroro HCTOYHUKA.
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Haiinem kparyaiiiye paccTossHUSA MEXAy CKBaXKMHaMu. He Bcerna BBITOJHO IEpeIBUTATHCS
HanpsMyI0 1Mo pedpy, MHOTJAa MyTh Yepe3 MPOMEKYTOUHYIO CKBRKHHY OKAa3bIBACTCS KOpOUeE.
Hanpumep, ot C no D Beirognee nob6upatsest no mytu CBD, urorosast aymmua cocraBut 4+1=5,
toraa kak anuHa goporu CD pasna 6. Kparuaiinmme paccTosHUS MOKHO HalWTH BU3YyalbHO IO
nuarpamme rpada, 1ubo UCIob3ys ClieUalIbHbIE alTOPUTMBI.

JIiist mpuMepa pacCMOTPHM OJIMH M3 KJIACCHYECKUX arOPUTMOB ITOMCKA KPAaTYaMIIero myTH B
rpape — amroput™m JIEHKCTPHI, KOTOPBIH MOXET OBITh HCIIONB30BaH IS TpadoB ¢
HOJIOKHUTENBHBIMU Becamu pebep. OOydaromiee BHICO MO AITOPUTMY MOXKHO MOCMOTPETH,
Hanpumep, mo cceuike https://foxford.ru/wiki/informatika/algoritm-deykstry. Takxke MoOKHO
pPEKOMEHI0BaTh CTaThio MO ccbuike https://habr.com/ru/post/111361/, ¢ nmoapoOHBIM pa3dopom

npumepa.

Bri6upaem ctapToByro BepmnHy A U paccMaTpUBaeM BCE CMEXHbBIE C HEH (T.€. COeIMHEHHbIE
peGpom) BepuuHbl. CTapTOBYIO BEPIINHY OKPALIMBACM.

Ha nanHblii MOMEHT HaiifieHsl yTH a0 BepwuH B, E, F, ux nnussr 9, 2 u 9 cooTBeTCTBEHHO
(JUTMHBI IyTel yka3aHbl [10Jl BepliMHaMu). JauHa myTu 10 BepiuuHbl E MUHMManbHA, 3HAYMT,
HaiileH kparyaiimuii myTth (ecau gobuparbes 10 E depes Bepmmsbl B unu F, To nnvHa nytu
Oyzner He MeHbIe 9. OkpamBaeM BeplIMHY E U paccmaTpuBaeM Bce HEOKpalllEeHHbIE CMEKHBIE
C HEH BEPIINHBI.

W3 HeokpalleHHbIX BEpUIMH MUHUMAJIbHYIO JUIMHY NyTH uMeroT D u F, okpammBaem ux u
paccMaTpuBaeM cMexHble BepiuuHbl. OOpaliaeM BHUMaHHE, YTO MPEKHUM MyTh A0 BepIIUHbI F
(mHBI 9) MCKITIOYAETCs U3 PACCMOTPEHUSL.
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https://foxford.ru/wiki/informatika/algoritm-deykstry
https://habr.com/ru/post/111361/

Hckmrouaem u3 paccmotpenus mytd AB mmnet 9 u AEDC mmnbn 11, mOCKONbKY HMEIOTCS
6onee koporkue mytu AEDB mmuuer 6 u AEC mgmunasl 10. MuHMManbHYIO JUIMHY IIYTH U3
HEOKpallleHHbIX BEpIIMH nMeeT BepiinHa B. OkpalinBaem ee 1 paccMaTpuBaeM CMEXHbIE C HEH
HEOKpallleHHbIE BEPILUHBI.

HeoxkpatenHo#t octanach jauib BepiinHa C, 10 Hee Ha JaHHBIM MOMEHT UMEETCs JIBa IIyTH
mumHel 10. MoxxkHo BbIOpaTh dr000#l. PaGota anroputma 3akoHueHa. [loctpoeHo nepeBo
KpaTyauimx IyTei.

Jlanee MBI HEe pacmuchIBaeM IPOLIECC TOWCKA KpaTdallluxX MyTei, a JUIIb NPUBOAUM
UTOTOBYIO TaOMUIy ¢ UX JJIMHAMH. [IpaBUIBHOCTD BBIUMCIEHHM MOXHO IPOBEPUTH
CaMOCTOSITENILHO IO JHarpaMMe.
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A B C D E F
A 0 6 10 |5 2 5
B 6 0 4 1 4 3
C 10 |4 0 5 8 7
D 1 5 0 3 2
E 4 8 3 0 3
F 3 7 2 3 0

Paccmosinuem sepuuna-sepuuna d(x,y) B rpade Ha3bIBaeTCS IIHMHA KPATYANUIIETO MYTH OT
BEpILKHBI X 10 BEpIIMHBI Y. B Tabmuie npuBeeHbl UMEHHO 3TH PACCTOSHUS.

MakcuMalbHBIM yaaieHueM 1 (X) OT BEpPIIHUHBI X HA3bIBAETCS PACCTOSIHUE OT BEPIIMHBI X JI0
caMOl YyJTAJICHHOH OT Hee BepIIMHBI. MakcHMalabHOE YAAJICHHWE JITKO HAWTH W3 TaOJHIIBI
pacCTOSTHUI — 3TO MAaKCUMAJIBHOE YUCJIO B CTPOKE:

r(x) = max,, d(x,y).

Llenmpom cpagha Ha3pIBaeTCA Ta €ro BEpIIMHA, JIs KOTOPOH MaKcUMaibHOE YAalleHUE
MUHUMAaNbHO. B Tabnuiie Hke npuBeaeHbl MaKCUMaIbHBIC YAIeHUs, IEeHTp — BepiiuHa D.

A B C D E F r(x)
A 0 6 10 5 2 5 10
B 6 0 4 1 4 3 6
C 10 4 0 5 8 7 10
D 1 5 0 3 2 5
E 4 8 3 0 3
F 3 7 2 3 0 7

TakuM o0pa3om, MOUCK IEHTpa HE MPEACTAaBISIET TPYJHOCTEH, M ecnu OBl CTOsUIa 3ajava
HaWTh 0a3y IS OJHOW PEMOHTHOM Opurajpl, OHa pacronaraigach Obl Ha ckBaxkuHe D. Ho mo
YCIIOBHSIM HaM TpeOyeTcsi ABe 0a3bl, U 0OCIYy)KHBAET CKBAXUHY Bceraa Onmkaimmas 6aza. Jms
MaTEeMaTHYECKOTO OIMMCAHUS STOW 3a/1a4l BBOJMTCS PACCTOSHUE MHOKECTBO-BepmuHa. [Iycts X
— MHOKECTBO BEPIIIHH.

Paccmosimuem muoscecmeo-éepuiuna d(X,y) Ha3bIBaeTCs MUHAMAIBHOE M3 PACCTOSHUM OT
BEPIITMHBI U3 MHOXKECTBA X 710 BEPUTUHEI Y

d(X;Y) = mianXd(ny)'

DTH PacCTOSTHUS MOYKHO TaK)K€ HAWTH W3 TaOJHIII, €CJIM 3aJ1aHO MHOXKECTBO X, JOCTaTOYHO
PaccMOTPETh TOJIBKO CTPOKH, COOTBETCTBYIOIIHME BEPIIMHAM OSTOTO MHOXKECTBA, W BBIOpATh
MHHUMYM B Kax0M ctonoue. Hwke npusenem npumep aius X = {4, B}.

16



A B C D E F r(x)
A 0 6 10 |5 2 5 10
B 6 0 4 1 4 3 6
X={A,B} |0 0 4 1 4 3 4

Takum 00pa3om, CTaBUTCS 337aua MOMCKa MHOXecTBa X ¢ MUHUMAaJIbHBIM Toka3zatesem r(X).
B teopuu rpados 3Ta 3a1aua U3BECTHA, KaK 3ajada MoucKa kpamuozo yeumpa. OHa OTHOCHTCS
K KJIacCy 3a7a4 HenojaunHoMuaapHo# ciokaoctu (NP), T.e., TpebyeT mepedopa BceX BO3MOKHBIX
pEeILIeHHIA, JINOO MOXKET OBITh PEIIeHa C TOMOIIBIO ABPHCTUYECKAX METOJIOB, HE TapaHTHPYIOIIIX
TOYHOTO pelicHus. B Hamem mpumepe perrenuem MokeT Obith MHOKecTBO {A,B} mnu {B,E},
MaKCHUMaJbHOE YIaJICHHWE OT 3TUX MHOXKECTB paBHO 4, W HE CYIIECTBYET MHOXXECTBA C
MaKCUMAaJIbHbIM YAQJICHUEM 3.

OtBer. PemonTHBIE OpHraisl pacronaratorcs B myHkTax {4, B}. bpuraga A ob6cmyxuBaer
ckBaxuHbl A, E, 6purana B — nyakTel B, C, D, F. MakcuManbHOE PacCTOSIHUE PaBHO 4.

3anaq1/1 B JApYrux BapvaHTax aHAJOIMYHBI, IMMO3TOMY MNPHUBOAUTCA PCUICHHUC TOJILKO IJIA

OIHOTI'O BapHaHTa.
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3ananue 6. llludpoBanue

3agaua 6. Mudopmamus, nmocrynaroomas ¢ MECTOPOXICHHs, pacCMaTpUBaeTCs Kak Habop
OaiitoB. Jlns 3ammTel OT MPOMBIIUICHHOTO IIMHOHAXKa KaXIpld OalT mmdpyercs ¢
MICII0JIb30BAHUEM CIIEAYIOIUX ONEPALUN:

1) Ilukiuyeckwii CABWI BJIEBO Ha OAHY mo3unuio0 (Hampumep, Oaiir 10011100
npeobpasyercs B 6aitr 00111001);

2) Wusepcus (manpumep, uaBepcus Oaiita 10011100 ects 01100011);

3) TloOuToBOE CIOXKEHUE TI0 MOJIYIIIO JIBa C MAacKoW (HampuMep, eciii OalT paBeH
10011100, a macka — 11010010, To pe3ynbrat ux cioxenus 01001110).

Kaxxnprit 6aiiT 3a7aeT 1e10€ Ynciao, KOTOpoe Mpeodpasyercst mociie KOJUPOBAHUS B APYroe
nesnoe uncio. M3BecTHO, 4To [Tl U (POBAHMS HCIIOH30BAIMCH OIMCAHHEIC BBIIIC OMEPAIUH CO
CJIEIYIOIIMMU OTPaHUYCHUSIMHU:

1) Kaxpas oneparnus KCIOJIb30BaNIach He 00Jiee OHOTO pasa;
2) B macke HeT ABYX HYyJeH, UAYIIUX HOAPS, HO HYJIH IPUCYTCTBYIOT.

[Ipennoxute anroput™M MHUPpPOBaHUs, KOTOpBIM mpeodpasyer uucio 81 B yucio 55, u
COOTBETCTBYIOIIUN QJIITOPUTM JleHPpoBaHusi. BO3MOXKHO JIH, YTO CYIIECTBYET YUCIO, KOTOPOE
HE MEHSETCS MOCye MPeI0KeHHOTo mH(poBanus?

Pernenue 3axaum 6

EYI[GM HCITOJIB30BATh CJICAYIOIINC 0003HaYCHUA:

X WNHuBepcust 1BonyHOrO yncia X

X®Y CymMma 1o Moyiio 1Ba IBOWYHBIX uncen X u Y

X«1 [uknryecKkuii CABUT BJIEBO ABOMYHOTO yncia X Ha OJHY MO3ULUIO

X>1 [uknuyeckuii CABUT BOPABO JBOMYHOrO yncia X Ha OAHY MO3HUIINIO

3aMeTHM, 4TO, €CJIM CABUT M MHBEPCHUS BBIIIOJIHAIOTCS MOAPAI, TO HEBAXKHO, B KAKOM IOPAIKE
OHH BBINOJIHAOTCS. 1711 HOOMTOBOTO CI0XKEHUS 110 MOAYJIO JiBa U CABMTa MOPSAIOK, O€3yCIOBHO,
BaxkeH. [lokaxxeM sTto Ha mpumepe. Ilyctes mmeercss umcno 11001011, m macka 10100111,
BBITIOJTHUM CJIBUT M IOOMTOBOE CJIOKEHUE B PA3HOM HOPSIKE.

Hcxonnoe uncno X 11001011 Hcxoanoe uncno X 11001011
CaBur BieBo X < 1 10010111 Macka M 10100111
Macka M 10100111 Cymma nmo wmoxaymo aBa | 01101100
Cymma no moaymo pasa | 00110000 X®OM

X« 1em Cusur BieBo (X@®M) « 1 | 11011000

PeSYJ'IBTaTI)I IMOJIYUHUJIUCE PAa3HBIC, 2TO 00BACHAETCS TEM, 4TO OO0 CABHIa H IIOCJIE CABUTA
CJIO)KCHUC I10 MOAYJIIO IBa Ui 3aJaHHOT'O OuTa MacKu MPOUCXOAUT C pa3HbIMHA OMTaMU YHCIIa.
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Kak BBIMMCIUTH MacKy, €CIIM HaM U3BECTHO MCXO/HOE YUCIO U pe3ynbrar? Ecnu 6ut uucna
He Mensiercs (0 B ucxognom uucie u 0 B pesynbTaTte, 1| B MCXOHOM YKclie U 1 B pe3ynbTare), TO
B MacKe COOTBETCTBYIOIIUI OuT paBeH Hymto. Eciu sxe 6ut mensercs (¢ 0 va 1 wim ¢ 1 Ha 0),
€ro HaJ0 CJIOXHUTh IO MOAYNIO JBAa C €AUHHIICH, T.€. COOTBETCTBYIOUIMI OUT MacKu paBeH
eaunuie. TakuMm oOpa3oM, Macka MPECTaBIIeT cOOON MOOUTOBOE CIOKEHHE 10 MOAYIIO JBa
pe3ysibTaTa ¢ UCXOJHBIM YUCIOM. B 3TOM MOXHO yOeauThCs Ha IpUMepax BbIIIIE.

N3 storo cinenyer, 4yTo, €CJIM UHBEPTUPOBATh UCXOAHOE YUCIIO, MAcKa TOXKE UHBEPTUPYETCSL.
ITycts kakoil 1100 OMT MCXOJHOTO YHCIIE PaBEH COOTBETCTBYIOLIEMY OUTY pe3yibTaTa, TOrJa,
KaK [MOKa3aHOo BBIIIE, COOTBETCTBYOMMI OUT Macku paseH 0. [lociie MHBEpCUHM UCXOIHOTO YUCIIa
ero Out, Hao0OpPOT, HE paBEH COOTBETCTBYIOIEMY OWUTy pe3yibTaTa, CJIeJOBaTEIbHO,
COOTBETCTBYIOLIMI OMT Mack JobkeH ObiTh paBHbIM 1. IlycTe kakoil 1uG0 OMT MCXOTHOTO
Yrcia HE paBeH COOTBETCTBYIOUIEMY OWTYy pe3yJsibTaTa, TOT/Ia COOTBETCTBYIOIIMN OWT MacKu
paBeH 1. [locne MHBEpCHM HMCXOAHOTO 4HMClAa €ro OUT, HA00OPOT, PaBEH COOTBETCTBYIOLIEMY
OUTy pe3ysbTaTa, ClIe0BaTelbHO, COOTBETCTBYIOUIMM OUT MacKH JO0JKEH ObITh paBHBIM 0. OTO
IPOIEMOHCTPUPOBAHO HA MPUMEPE HUXKE.

Hcxoanoe yucio (X) 11001011 Hcxonuoe uucio (X) 11001011
Ero unsepcus (X) 00110100 Macka (M) 10100111
Macka (M) 10100111 Wuepcus macku (M) 01011000
Cymma mo wmoaymo saBa | 10010011 Cymma no moamymro asa | 10010011
(XoM) (X®M)

Teneps noxymaeM, 4To MPOUCXOIUT, €CJIM Mbl CHa4Yasna CKIAAbIBAEM YKCIIO C MAaCKOMW, a 3aTeEM
CABUTaeM pe3yJbTaT LUKIMYecKu BieBo? Hampumep, mbl cinoxwin yucio X ¢ mackot M,
MOJIYYMJIM YNCIO A, 3aTeM CABUHYIH €r0 HUKINYECKH BJIEBO, NOMy4mIn uucio B. [IoHsaTHO, 4yTO
A MOXHO MOJY4YUTh U3 B, ecnu cABUHYTH B nukindecku Bnpaso. Huke npuseneH npumep.

Ucxonnoe uncio (X) 11001011
Macka (M) 10100111
Cymma o moayio Ba (A = X@®M) | 01101100
Cngur BiieBo (B = 4 < 1) 11011000

Takum O6p3.30M, €CIIH UMeeTCs 4nuciio X u pe3yibTar R, Y Hac €CThb CICAYIOIINE BO3MOKHOCTU
JJIA TIOMCKAa MACKH:

1. BeoluncneHne Mackd Kak CyMMBI MO MOJYJIO JIBa MCXOJHOTO YHCIIA C PEe3yJIbTaToM,
3aTeM, BO3MOKHO, HHBepcHus Macku (M = X@R, M = X®R).

2. C,Z[BI/IF BJICBO UCXOAHOTO 4YHCJa, 3aTCM BBIYHUCICHUC MACKU KaK CyMMBbI 11O MOAYJIO ABa
HCXOJHOTO 4YHucCjia C pe3yjibTaTOM, 3aTeéM, BO3MOXKHO, HWHBCPCHA MACKU (M =
X< 1®R, M= (X < 1)®R).
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3. Casur BOpaBo pe3ynbTaTa, 3a4eM BBIYHCICHUE MACKUA KaK CyMMBI [0 MOJYJIIO JIBa YHCIIA
C pe3yiabTaToM, 3aTeM, BO3MOXHO, HWHBEPCHS MAaCKH M=X®R>»1), M=

X®(R > 1)).
Hawm ocraercs mogo6paTh MacKy, COOTBETCTBYIOIIYIO 3aJaHHBIM YCIIOBHSIM.

HepeBez[eM CHadalia YMCJIO U pE3YJIbTaT B IBOMYHYIO CUCTEMY CUUCIICHUS.

X =81, =64+16+1= 01010001,

R=55,,=32+16+4+2+1=00110111,

Cnoco0 1.
X 01010001
R 00110111

M=X®R | 01100110

M=X®R | 10011001

B nonyueHHBIX MacKax €CTh HECKOJIBKO HYJIEH OAPS/I.

Cnoco0 2.

X 01010001
R 00110111
XK1 10100010

M=(X<K1)®R 10010101

M=(X<1)®R 01101010

Macka M = (X « 1)@R ynoBIeTBOPSIET 33IlaHHBIM YCIOBHSAM: HET JBYX HYJIEH, HIyIIHX
NOJIPSi/, HO HYJIU IPUCYTCTBYIOT .

Crocod 3.

X 01010001
R 00110111
R>1 10011011

M=X®R>»1) 11001010

M=X®R>»1) 00110101

B monyueHHBIX Mackax €CTh HECKOJIBKO HYJIECH MOIps/.

Taxum 0Opa3oM, anropuT™ MUGPOBAHHUS MOKET ObITh TAKHM:
1. CnaBur BI€BO;
2. WuBepcus;
3. CrnoxeHue o MOIyIro J1Ba ¢ Mackoit 01101010.
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B crnenyromieii Tabnuiie mokasaH pe3yabTaT HPOBEPKH.

X 01010001
X«1 10100010
X«<1 01011101
M 01101010
R=X<1)eM 00110111

Anroputm aemn@poBaHUsi COCTOUT B CJIETYIOIIEM:

1. Ywucno R B 1BOUYHOI CUCTEME CUUCIICHUS CKJIAJIbIBAEM 10 MOIYJIIO JIBa C MAaCKOM
00110111, mnomydaem yucio X << 1;
2. Yucno X « 1 unBeptupyem, noaydaem uuciao X <« 1.
3. Uwucno X <« 1 UMKIWYECKH CABHUTaeM BIPABO, MOTy4aeM 4ucio X.
[Tpumep asst TOoro *e uucia R nokasaH B TaOJIMIIE HUXKE.

R 00110111
M 01101010
R®M =X «1 | 01011101
X«1 10100010
X 01010001

PaccmoTpuMm Teneps BOIPOC, BOBMOXKHO JIM HAaWTU TAaKO€ YHUCIO, KOTOPOE HE HM3MEHUTCS
nocne mudpoBanusa. B obOmem Bume naBoMyHOEe uuciIO0 X MOXKHO 3alucaTh Kak
X = X5XgX5X4X3X2X1Xo. 30€CHh X; — pa3psAlbl 4KUCIa, KOTOpPhIE MpuHUMAIOT 3HadeHue 0 u 1.
[TprmMem Bo BHEMaHUE, uTO [uist Jitoboro z € {0,1} Bepro z@0 = z, z®1 = Z (3TH COOTHOMICHUSI
JIETKO MPOBEPHUTH MOCTPOCHUEM TAOJIHI[ HCTUHHOCTH). [IOCMOTpPHM, YTO MPOUCXOTUT C YKCIOM
X B xone muppoBaHusl.

X X7XX5X4X3X2X1 X0
X«<1 XeX5X4X3X2X1X0X7
XK1 X X5 X g X3 Xp X1 X0 X7
M 01101010
R=X<1eM XeXsXqX3X3X1 X0 X7

ITockonbky R = X, moxyyaeM ypaBHEHUS I pa3psAI0B yuciia X

X7 = Xe; X3 = Xz;
Xe = Xs, Xy = .7_61,
X5 = Xg; X1 = Xo,
X4 = .7?3, xo = .7_67.

3aukcupoBas, HarpuUMep, X; = 1, monxydaem

X; =% =1; X3 =%, = 1;
Xg = x5 = 0; X, =X; = 1;
X5 = x, = 0; X1 =x9 =0;
X4 = X3 =0; Xo =X, =0.
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Cucrema ypaBHEHUI HENPOTHBOPEYMBA, T.€., UMEET pemieHne — 310 yuciao 10001100 (140 B
JecATUYHOH cucteme cuncienus. [IpoBepka nmokaszaHa B TabJIHIIE HUXKE.

X 10001100
X«1 00011001
X <1 11100110
M 01101010
R=(X<D®M |10001100

OtBer. AropuT™ muQpoBaHus:

1. I{uknuYecKHii CABUT BIICBO;

2. HuBepcus;

3. Croxenne 1Mo MOIYIO iBa ¢ Mackoi 01101010.
Anroputm nemudpoBaHUs:

1. Cnoxenue o Mmoaymto a8a ¢ mackoit 00110111,

2. WnBepcus;

3. IlukJIMYecKwit CIIBUT BIPABO.

Yucno 140 (10001100 B nBOMYHOM CUCTEME) HE MEHSETCS TOCIIE MU(POBAHUS.

3a)1aq1/1 B IPYrux BapvaHTax aHaJIOTMYHbI, IO3OTOMY IIPUBOAUTCA PCIICHNEC TOJbBKO IJIA
OIHOT'O BapHaHTaA.
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3ananue 7. CucreMbl CUMCJICHUA

3agauya 7. IlpuponHblil ra3 OPOXOAUT psA IPOMEXKYTOUHBIX ITYHKTOB, IPEXKAE YEM
JOCTUraeT KOHeuyHoro mnortpedutensa. Ilocie wu3BnedyeHus Ta3a U3 CKBAXUHBI OH IO
TpyOOIIPOBOJy HampaBisieTcss Ha IEHTPalIbHBIA MYyHKT cOOpa, KOTOPBIA HaxoOuTCs Ha
pacctostHuu 5670 (8) OT CKBaXKMHBI. 3aTeM MO OOJIBIIMM TPyOaM ra3 JOXOAUT 0 IEHTPATBHOTO
pacipenenuTeIbHOTO y31a, KOTOPbId HaxoauTcs Ha paccTossHuu 157C (16) ot ckBakuHsl. [loce
ra3 NpoXOJIUT MPOMEKYTOUYHYH) KOMIPECCHOHHYIO CTAHIIMIO, OHA HAXOAMTCS Ha PacCTOSHUU
51004 (6) or mueHtpampHOro mnyHkKTa cOopa. IlocmemHeit Toukoil mepen moTpedUTENEM
CTaHOBUTCS paCIpEACIUTENbHAs CTAHIMs, PACCTOSIHHE 10 KOTOpoi B 2 pa3za Ooiblie uem
paccTosiHUE OT PACIPENETUTENBHOTO y3J1a 10 IPOMEXYTOUHON KOMIIPECCUOHHOM CTaHIIUH.

Haiitu pacCToAHNUEC OT CKBAKHMHBI 10 paCHpCILGHHTCHBHOﬁ CTaHIMU U NPCACTAaBUTL OTBCT B
BUJAC JCCATUYHOI'O YHCia.

IIpumeuanue: Yucna B ckoOkax () — 0003HaYaIOT CUCTEMY CUHMCIICHHS, B KOTOPOil 3arucaHo
YHCIIO.

Pemenne 3agauu 7. 3ameHuM 1715 yaoO0CcTBa Bce MyHKTHI OykBamu 1o nopsaky ABCDE:
A — CKBaXXxuHa,

B — nentpanbHbiil TyHKT cOoOpa;

C — meHTpaJIbHBIA pacTpeAeTUTEIIbHBIN Y3eI;

D — npomexyTodHasi KOMIIPECCHOHHAST CTAHIIHS;

E — pacnpenenurenbHasi CTaHIUS.

Paccmotpum paccrostHus:

Ot A no B —5670).

Ot A o C —157C (g6),

Ot B no D — 51004 ().

Paccrostaue ot D o E — 370 umcno B 2 pasa 6ombiiee, uem C 1o D. Huke mokazana oomas

cxema.
157C (16)
/ \ 2xCD
A B c D E
5670 (8) \ /

51004 (6)
Termeps MpUBEIEM BCE YKCIIA K OJHOM cucTeMe cuncieHns. OTBET HY)KHO J1aTh B IECATHYHON

CHCTEME, TIOITOMY B HE€ 1 Oy/ieM MepeBOIUTb.

AB:567O(8) = 3000(10)
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AC=157C (16)= 5500(10)

BC=5500-3000=2500

BD=51004 ()= 670010

CD=6700—2500=4200

DE=2x4200 = 8400

O6mee paccrostane: AB+BC+CD+DE=3000+2500+4200+8400 = 18100
OtBer:18100.

332[21‘-11/1 B OCTAJIbHBIX BApHAHTAaX aHAJIOTMYHbI, PCIICHUEC ITPUBOAUTCA TOJIBKO JJIA OI[HOI>'I.
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3ananme 8. bBysesa anreopa

3angauya 8. Ha onqHO# M3 pacmojiOEHHBIX JAleKo Ha ceBepe Hedredas3 ciydanach aBapus,
CBS3aHHAs C IOJaYel TeIla B OJKWIbIE IOMelieHus. J{as Toro dYroObl BOCCTAaHOBHUTH
paboTOCIIOCOOHOCTh HY)KHO TIEPE3almyCTHTh BCIO CHUCTEMY. BBIMOIHUTH TEpe3amycK MOXKHO
MOCJICIOBATEILHO BBEJAEHHBIMU 8 KOMOMHAIIMAMU, KOTOPBIE COCTOST M3 MOJIOKEHUN BKIL./BBIKIIL.
s 4 peruaroB (X, Y, Z, F). Bes c10’)KHOCTE B TOM, 4TO TMOJ0KeHUE F 3aBUCUT OT MOJIOKEHUS
JIPYTUX PhIYaroB, Mbl CMOTJIM HAUTH opMyiy aJis perdara F:

F=(XAY)= (XVY)AZ
[Toctpoiite Tabauiy uCTUHHOCTH 1151 popMyibl F
Pewmrenue 3agaumn 8.

HCO6XO,I[I/IMO OIIpCACIINTD IMOPAAOK BBIYMCIICHHUH U IOCTPOUTD Ta6nnuy HUCTHUHHOCTH.

X | Y | Z |7 |XAY)|XVY)| XAY)=>EXVY) | XAY)=>XVYAZ
0 0 0 1 0 0 1 1
0 0 1 0 0 0 1 0
0 1 0 1 0 1 1 1
0 1 1 0 0 1 1 0
1 0 0 1 0 1 1 1
1 0 1 0 0 1 1 0
1 1 0 1 1 1 1 1
1 1 1 0 1 1 1 0

3az[aq1/1 B OCTAJIbHBIX BApHAaHTAaX aHAJIOTMYHBI, pCIICHUEC ITPUBOAUTCA TOJIBKO JJIA 0I[HOI>1.
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3ananue 9. KoqupoBaHue u j1eKo1MpoBaHNe

3agaua 9. JlocTyn K mynbTy YIpaBJI€HUS OCYILECTBISETCS ¢ MoMoIbio maposs. [lapons
ABTOMATUYECKU CMEHSIeTCS KaXIbIH JIeHb M MepeJaeTcss HaM IO 3aKkpeiToMy KaHamy. s
Oombiiel 6e30macHOCTH OBLIO 3apaHee OrOBOPEHO UTO MapoJib MEPEIaeTCs B IBONYHON CUCTEME
o 4 pazpsaa (k npumepy, 0000) Ha KaXKaplii CHMBOJI, HO, YTOOBI pacu@poBaTh MapoJib HY>KHO
n00aBUTh OJMH pa3psii Brepeau, JUO00 B KOHIE. TOJBKO YTO MOCTYNWJI HOBBIM Iapollb,

pacmupyi ero:
011111100011 0111 0001 0010

Pernenue 3axaum 9.
Hy»XHO 1OJCTaBUTh HOJIb WIIM €IMHUILY B HAYAJIO UJIM BKOHEII, U 3aIKCaTh BCE BAPHAHTHI.

IIpumep: IlepBas O6ykBa u3 0111 umeer cnenmyromme Bapuantbi(00111, 10111, 01111,
01110).

[Tomyuaercss ABOMYHBIN MATUPA3PSIIHBIN KO, B KOTOPOM, €cli OyKBY A TpEICTaBUTH 3a
00000, To 6yksa 51 6yzer 11111. IIpu atom O6ykBel E 1 E UMeIOT 01MHAKOBEIH KOJI, HOCKONBKY
K0J10B Bcero 32. Ci10BO U3 mecTu OYKB, IJIs KaK10M OYKBBI Y HAC €CTh 4 KaHAWAATA.

00111 01110 00011 00111 00001 00010 O B Hauase
10111 11110 10011 10111 10001 10010 I B Hauame
01110 11100 00110 01110 00010 00100 O B xoHLE
01111 11101 00111 01111 00011 00101 1 B xoHue

3amMeHsieM Kozbl OyKBaMH.

3 O T 3 b
qu 11 vy Y C
I b X II B
o 5 3 O T

Ml - W™

CocraBnsieM CJI0BO, BBIOMpas MO OJHOM OyKBe W3 Kaxjaoro croyidna. B wuTore momkHO
MIOJIYYUTBCS CIIOBO, PEAJIBHO CYIIECTBYIOLIEE B pyCCKOM s3bIKe. D10 ciioBo — [IOI'OCT.

3 O T 3 b B
Y I vy 4
n 5bH XK I
O D 3 0

1w A
T 1= -

Otser. [IOI'OCT (01111 01110 00011 01110 10001 10010).

33}13‘11/1 B OCTAJIbHBIX BaApHAaHTax aHaJIOTMYHbI, pCHICHUEC ITPUBOJUTCSA TOJIBKO JJIA O)IHOI71.
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3ananue 10. KoanuyecTBo uHGopMannu

3agaya 10. PykoBoACTBO NpeAnpusATHS Jajl0 YKa3 NEPEBECTU JEHCTBYIOIYI0 HHCTPYKLIUIO B
AIIEKTPOHHBIN BHJ M OTIPABUTh HA MPABKU ABYM CIIEHUAINCTaM, KOTOpble Obl BHECIH B Hee
HeoOxonuMmble u3MeHeHus. E€ m3HavanbHbI pasmep mocie nepenedyarsiBaHus Oblal 20 ThIC.
cUMBOJIOB. IlepBbIif pegakTop yYMEHbLIWI pa3Mep HHCTPYKUMH Ha 2 crpaHuubl. [locne
pelaKTUPOBaHMsI BTOPBIM PEAAKTOPOM €€ pa3mep yBenuuuics Ha 15% oT HayanpHOro o0beMa.

Haiitn koHeuHBI pa3mep WHCTpyKIMKW B KOalTax, OKpyrjisss 10 IIEJIOro B OOJIBIIYIO
CTOpOHY, eciu 1 cumBoin — 16 6ur, a pasmep ogHoM cTpanuibl —8800 Out

Pemenue 3agaun 10.
Heo6xoauMo BBISICHUTE, KaK TOKYMEHT U3MEHUJICS MOCTE KaXK0T0 pelaKkTopa.

Haxomum ckoJIbko CUMBOJIOB Ha ofHOM cTpanuiie. Ha omxnoit crpanuie 8800/16 = 550
CHMBOJIOB.

[TepBblii perakTop yMEHbIINI HA 2 cTpaHULIbl. 2 cTpaHulbl 310 2x550 = 1100 cuMBOIIOB.

Bropoii penakTop yBennuuia o0beM UHCTpYKIMU Ha 15% 0T HavanmbHOro 00bema (20000
CUMBOJIOB), 3HAUUT O6epém 15% ot 20 000, aTo 3000 cuMBOJIOB.

Cuuraem okoHvarenpHbI 00beM: 20 000(3T0 HawansHOE ynciio) + 3000(BTOpO# penakTop
yBenuumi) — 1100(nepBsiil penaktop ymenbinmi) = 21900 cuMBOJIOB.

OnauH cuMBOJI paBeH 16 out, 3To 2 Oaiira.

[TepeBoa cumBosioB B 6aiThl 21900x2 = 43800 Gaift.
[TepeBox B KoaiiT: 43800 Gaiit / (1024) = 42,7734 Koaiir.
OTBeT OKpYTJIsIEM JI0 IIETTOTO B OOJIBIIYIO CTOPOHY.
Otgert: 43 KoaiiT.

3az[aq1/1 B OCTAJIbHBIX BApHAaHTAaX aHAJIOTMYHBI, pCIICHUEC ITPUBOANUTCA TOJIBKO JJIA 0]1HOI>1.
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