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rnaaa 1 

MHIIJOpMIQHJI H ee KOAHPOBIHHe 

CMcTeMbiC~McneHMR 

CucmeMou crJuclleHU5l H33hiBaeTe.SI eosoKynHoeTh npaBHJI uMeHoBaHIDI u U3o6pa:>Ke­
HU.SI queen e llOMOII.(hlO KOHeqHoro Ha6opa eUMBOnOB, H33hiBaeMhiX QM<ppaMU. 

CueTeMhi equeneHu.SI 6hiBaiOT no3uu;uoHHhie u Heno3uu;uoHHhie. IlpuMepoM 
Hell03UQUOHHOM eueTeMbl equeneHU.SI .SIBn.SieTe.SI puMeKa.SI eueTeMa, B KOTOpOM eyll.(e­
eTByeT ene~yiOII.(UM 6330BhiM Ha6op queen: 

I I ~ ~ 5~ c D M 
IOO 500 1000 

Bee oeTanhHhie quena nonyqaiOTe.SI B pe3yJihTaTe enoJKeHIDI unu BhiquTaHIDI 
queen 633osoro Ha6opa no ene~yiOII.(eMy npasuny: eeJiu MeHhiiia.SI u;mppa eTouT ne­
pe~ 6onhiiieif ( enesa oT 6onhiiieif), TO ee 3HaqeHue BhiquTaeTe.SI. HanpuMep, queno 
MCMXCVII MOJKHO npe~eTaBUTh KaK 

I 000 - I 00 + I 000 - I 0 + I 00 + 5 + I + I = I997. 

KJiaeeuqeeKa.SI pUMeKa.SI eueTeMa ll03BOn.SieT eoeTaBn.SITb queJia B ~uan330He OT 
I ~o 3999. 

CueTeMa equeneHIDI H33hiBaeTe.SI no3UtfUOHHou, eeJiu 3HaqeHue u;mppbi B 3anu­
eu quena 3asueuT OT no3uu;uu, KOTOPYJO oHa 3aHuMaeT B noene~osaTenhHOeTu u;mpp, 
U3o6pa:>KaiOII.(eif queno. HanpuMep: 

4444 

I 11 KOil~~ecrso eA~H~~ 
KOJIW~eCTBO .Q8CSfTKOB 

KQJlt,1'i8CTBO COTeH 

KOJlt,1'i8CTBO TbiCSf'i 

0CH06GHUe CUCmeMbl ClJUCJleHUfl - KOnuqeeTBO QH<pp, uenOnh3yeMhiX M.SI 3a­
nueu quena. B Ta6Jiuu;e ~aHhl npuMephi HeeKonhKUX eueTeM equeneHIDI e YK33aHueM 
UX OeHOBaHIDI U aJIQJaBUTa (Ha6opa QUQJp ). 

Ha3B8HHe CHCTCMLI 0CHOB8HHC HcnoJJL3yeMLie uuciJpLI 

.[{eCHTHqHCUI IO 0, I, 2, 3, 4, 5, 6, 7, 8, 9 

.[{sowqmt.a 2 0, I 

BochMepwqHWJ 8 0, I, 2, 3, 4, 5, 6, 7 

UUecTHa~uaTepHqHWJ I6 0, I, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F 

B eJieeyiOII.(eif ra6nuu;e npuse~eHhl nepBhie I7 queen, JanueaHHhiX B pa3Jiuq .. 
HbiX CUeTeMaX equeJieHU.SI: 



6 r nasa 1. V1HQ:lopMal.l~~ ~ ee KOA~posaH~e 

Ocuosauue 

10 0 1 2 3 4 5 6 7 8 9 
2 0 I 10 11 100 101 110 111 1000 1001 
8 0 I 2 3 4 5 6 7 10 II 
16 0 1 2 3 4 5 6 7 8 9 

Ocuosauue 

10 10 11 12 13 14 15 16 

2 1010 1011 1100 110 I Ill 0 1111 10000 
8 12 13 14 15 16 17 20 
16 A B c D E F 10 

06paTHTe BHHMaHHe: npH nOCJie)lOBaTeJibHOM cqeTe, Hat.{HHa» C HYJI», B JII0-

6oJ.i CHCTeMe Ct.{HCJieHH» 06»3aTeJihHO HaCTynaeT MOMeHT, KOr)la t.{HCJIO 0603Haqa­

eTC» KaK <<1 0». fiO»BJieHHe .llBYX 3HaKOB B H306pa:1KeHHH t.fHCJia 03Hat.faeT, t.{TO 3HaKH 
ancpaBHTa )laHHOH CHCTeMhl Ct.{HCJieHH» 3aKOHt.{HJIHCh H npHXO)lHTC» HCnOJih30BaTb 

KOM6HHaQHIO H3 .llByx QHcpp. 

B o6rueM cnyqae HMeeT MecTo paseHCTBo: 

q = 10q, 

r)le q- OCHOBaHHe n03HQHOHHOH CHCTeMhl Ct.fHCJieHH», a 1 Qq (qHTaeTC» KaK «O)lHH, 
HOJih»)- cnoco6 o603HaqeHH», t.{TO t.{HCJIO 3anHCaHO B q-Ht.fHOH CHCTeMe Ct.fHCJieHH». 

IlpHMep: 2 = 102, 8 = 108, 16 = 1016. 

nepeBOA B A8CRTM'IHJIO CMCTeMy 

J11060e t.{HCJIO B )leC»THt.{HOH CHCTeMe Ct.{HCJieHH» MO:IKHO pa3JIO:IKHTh no CTeneH»M 

t.{HCJia <<1 0», T.e. npe)lCTaBHTh B BH)le: 
4444 = 4 X 1 QQQ + 4 X 1 QQ + 4 X 1 Q + 4 X 1 = 4 X 1 03 + 4 X 1 02 + 4 X 1 Q I + 4 X 1 0°. 

"lJHCJIO C .llp06HOH t.faCThiO 3anHCbiBaeTC» no TeM :IKe npaBHJiaM: 
3 3,5 = 3 X 1 Q 1 + 3 X 1 0° + 5 X 1 o-l . 

AHanorHqHoe yTsep:IK.lleHHe HMeeT MecTo .llJI» t.fHcen B n106o:H no3HUHOHHOH 

CHCTeMe Ct.fHCJieHH». 

DpuMep 1: 
1101

2 
= 1 X 23 + 1 X 22 + Q X 21 + 1 X 2° = 8 + 4 + Q + 1 = 13 10. 

I xt I xt I xt I 

DpuMep 2: 

452,14
8 

= 4 X 82 + 5 X 81 + 2 X 8° + 1 X g-l + 4 X g-
2 

298,187510' 



CHcTeMbiCYHcneHH~ 7 

X g2 X g1 X g-1 

4 5 2, 4 

UpuMep 3: 

1001101,11
2 

= 1 X 26 + 1 X 23 + 1 X 22 + 1 X 2° + 1 X 2-1 + 1 X 2-2 = 101,75
10

• 

X 26 
X 25 

X 24 
X 23 

X 22 
X 21 

X 2° X 2-l X 2-2 

1 0 0 1 1 0 1, 1 1 

OepeBOA M3 AICRTM'IHOM CMCTIMbl B APYrMe CMCTIMbl C'IMCneHMR 

llpiiHQMIIbl IIepeXO)J.a OT )J.eC.SITIIqHOH CIICTeMbl cqllcJieHM.SI K )J.pyriiM II0311QIIOHHbiM 

CIICTeMaM paCCMOTJ)IIM Ha IIpMMepe IIepeBO)J.a B )J.BOIIqH)'IO CIICTeM)'. 

,l(JI.SI IIepeBO)J.a q11cen 113 )J.eC.SITIIqHOH CIICTeMbl B )J.BOIIqH)'IO IIpiiMeH.SIIOT MeTO)J. 

IIOCJie)J.OBaTeJibHOrO )J.eJieHM.SI QeJIOH qaCTM Ha 2, KaK IIOKa3aHO Ha p11CYHKe Hll)l(e. 

llyCTb, HaiipiiMep, 'Ipe6yeTC.SI IIepeBeCTII qiiCJIO 157 113 )J.eC.SITIIqHOH CIICTeMhl B )J.BO­

J1qHyiO. ,l(eneHIIe IIpO)J.OJI)I(aeTC.SI )1.0 TeX IIOp, IIOKa qaCTHOe He OKa)l(eTC.SI paBHbiM qiiC­

ny, MeHhiiieMy )J.eJIIITeJI.SI. Pe3yJihTaT 3aiiiiChiBaeTc.SI KaK o6hiqHo, cneaa Haiipaao, IIO 

IIpaBIIJiy: HaqiiHaeM C IIOCJie)J.Hero qaCTHOrO, a 3a HIIM 3aiiiiCbiBaeM Ka)I()J.biH OCTaTOK 

no IIOP.SI.li.Ky, yKa3aHHOMY CTJ)eJIKOH. B HaiiieM cnyqae IIOnyqiiTC.SI q11cno 100111012. 

157 LL 
-156 ~ LL 

1 -7s 139 LL 
0 -38 119 ~ 

1 -1~ _: ~ LL 
-1- ...::.!.. 12 LL 

0 -2 11 
0 

,l(po6HyiO qaCTb q11cna, eCJIII TaKOBa.SI IIMeeTC.SI, IIepeBO)J..SIT IIO .ll.pyrOM)' IIpaBII­

ny. llyCTb 'Ipe6yeTC.SI IIepeBeCTII qiiCJIO 0,375 113 )J.eC.SITIIqHOH CIICTeMbl 8 )J.BOIIqHyiO. 

,l(n.SI 3Toro )J.po6Ha.SI qacTb q11cna IIocne)J.OBaTeJihHO yMHO)I(aeTC.SI Ha 2. 

! 
0, 375 X 2 
0 750 

500 
1 000 

CIIpasa OT sepTIIKaJihHOH qepTbi 3aiiMChiBaiOTC.SI U:ll<l>Phi .li.P06Hou qacTII, IIO­

nyqaeMhie B rrpou;ecce YMHO)I(eHM.SI. B HarneM IIpiiMepe Mhi yMHO)I(aeM q11cno 375 Ha 

2 (B )J.eC.SITIIqHOH CIICTeMe). llonyq11M 750. CJieBa OT qepTbl CTaBIIM «0». ,l(anee 750 
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yMHO:>KaeM Ha 2. IlOJI)"'aeM 1500. IlpM JTOM cnpasa OT sepntKaJihHOH qepThi ,noJI:>KHO 

HaXO.lJ:MTbCg pOBHO CTOJihKO UM<l>p, CKOJihKO MX 6hiJIO B ,npo6HOH qacTM MCXO.[lHOrO 

qlfcJia. B Ham eM CJI)"'ae 3 UM<l>phi. QM<l>pa « 1 » nona.naeT B pa3pg,n e,nMHMU, noJTOMY 

OKa:>KeTcg CJieBa OT qepThl. 

06paTMTe BHMMaHMe Ha TO, qTO YMHO:>KeHMe npOBO.[lMTCg TOJihKO C qlfCJIOM, 

CTO.Sill . .J;MM cnpaBa OT sepTMKaJihHOH qepThi. TaKMM o6pa30M, cne.nyiOIUMM .nei:fcTBMeM 

6y,n:eT 500 x 2 = 1000. IlpM JanMCM pe3yJihTaTa YMHO:>KeHMj{ e.nMHMUa oKa:>KeTcg cnesa 

OT qepThi, a cnpasa 6y,nyT HYJIM «000». YMHO:>KeHMe JaKoHqeHo. Teneph ocTanocb 

3anMcaTh OTBeT. B .npo6Hoi1 qacTM ,n:BoMqHoro qlfcJia 6y.nyT Haxo,n:MThcg UM<l>Phi, oKa-

3aBIIIMecg Cfle6a OT qepThl B nopg,nKe, yKa3aHHOM crpeJIKOH, T.e. 0,011 2. 

nhiBaiOT C~aM, KOr,na B pe3yJihTaTe YMHO:>KeHMg He TIOJiyqaeTcg KOHeqHOH 

.npo6M. Tor.na YMHO:>KeHMe nposo,ngT CTOJihKO pa3, CKOJihKO JTO rpe6yeTcg no ycno­

BMIO 3a,n:aqM, HanpMMep .npo6HyiO qacTh BhiqMcJigiOT .no ngToro 3HaKa. 

,[(Jig nepeBO.[la ,necgTlfqHoro qlfCJia B ,npyrMe TI03MUMOHHhie CMCTeMbl npaBM­

Jia aHaJIOrlfqHhi: lJeflyiO IJGCmb HY:>KHO TIOCJie.[lOBaTeJihHO deJl.Umb Ha OCHOBaHMe CM­

CTeMhl cqMCJieHMj{, B KOTOpyro nepeBO.[lMTCj{ qlfCJIO, a dpo6Hyl0 '-laCmb - YMHO:J/Camb 

Ha 3TO OCHOBaHMe. 

[!] IJepeBeCTM qlfCJIO 2517,19 M3 ,necgTMqHOH CMCTeMhl B IIIeCTHa,nuaTepMqHyiO. 

,[(po6HyiO qacTh BhiqMcJigTh .no ngToro 3HaKa. 

Peweuue. 
1. IJepeBO.[lMM UeJiyiO qacTh MeTO.[lOM ,neJieHlfj{. IlOCJie.[lHee qacTHOe 

paBHO 9. OcTaTKM - 13 M 5. 3anMChiBaeM pe3yJihTaT, noMHg o TOM, 

qTo qlfCJIO 13 B IIIeCTHa,nuaTepMqHOH CMCTeMe 3aTIMChiBaeTcg KaK 

«D». IlonyqaeM 905 16· 

2517 
-16 

91 
-80 

117 
-112 

5 

l_j_§_ 
f157l_j_§_ 
-144 19 

13 

2. IJepeBO.[lMM ,npo6HyiO qacTh. 

0, 19 x16 3anMChiBaeM pe3yJihTaT, TIOMHj{ 0 TOM, qTO 

t qlfCJIO 13 B meCTHa.uuaTepMqHOH CMCTeMe 

3aTIMChiBaeTcg KaK «0», a qlfCJIO 10 KaK «A». 
IlonyqaeM 0,30A3D 16. 

3 04 
0 64 
10 24 
3 84 
13 44 

0TBeT: 2517,19 10 = 905,30A30 16. 
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npiMOM nepeao,. MelK,.y 16-, 8-, 4- M 2-i CMCT8M8MM CIIMCneHMI 

CymecTsyeT B3aMMHO O.IJ.H03HaqHoe cooTBeTcTBMe MeJK.U.y UM<l>paMM, McnoJihJyeMLI­

MM B qeTBepMqHOH, BOChMepMqHQH M IIIeCTHa,IJ.I.J;aTepMqHOH CMCTeMax cqMCJieHIDI M qlfC­

JiaMM ,IJ.BQMqHQH CMCTeMbi. 3TO COOTBeTCTBMe MOJKHO npe,llCTaBMTb B BM,lle Ta6JIMUbi: 

X to x.6 x2-16 x2-s x2-4 

0 0 0000 000 00 
1 I 0001 001 01 
2 2 0010 010 10 
3 3 0011 011 11 
4 4 0100 100 
5 5 0101 101 
6 6 0110 110 
7 7 0111 Ill 
8 8 1000 
9 9 1001 
10 A 1010 
11 B 1011 
12 c 1100 
13 D 1101 
14 E 1110 
15 F 1111 

B llOCJie,IJ.HeH KOJIOHKe npe,IJ.CTaBJieHO COOTBeTCTBMe MeJK.llY lJUppa.MU qeTBe­

pHqHQH CMCTeMhl M ,IJ.BQMqHbiMM qJfcJiaMM. PaccyJK,IJ.eHM.SI TaKOBbi: B qeTBepMqHQH CM­

CTeMe cqMcJieHM.SI McnoJibJYIOTc.SI4 UM<l>pbi: 0, I, 2M3. 4To6hi JaKO.IJ.MpoBaTb KaJK.U.yiO 

UM<l>py, B :no if CMCTeMe TPe6yeTC.SI 2 6MTa MH<l>OpMaUMM. flpM JTOM ,llBQMqHbie qJfCJia 

He TOJibKO llOCTaBJieHbl B COOTBeTCTBMe qeTBepMqHbiM lJUppa.M, HOM paBHbl MM llO 

BeJIMqMHe: 

02 = 04; 12 = 14; 102 = 24; 112 = 34. 

IloJiyqaeTc.SI, qTo KaJK,U.biH pa3p.SI.IJ. qeTBepMqHoro qMcJia MOJKeT 6hiTh npe.u­

CTaBJieH B BM,IJ.e .IJ.ByXpa3p.SI.IJ.HOrO ,IJ.BOMqHoro qJfCJia. 

AHaJIOrMqHhi paccyJK.IJ.eHM.SI M .IJ.JI.SI BOChMepMqHhiX M rnecTHa.auaTepMqHhiX 

UMcPP· TaKoe B3aMMHo OllH03HaqHoe cooTBeTCTBMe no3BOJI.SieT JierKo nepeBO.IJ.MTh 

qJfcJia M3 ,IJ.BQMqHOH CMCTeMhl B qeTBepMqHyiO, BOCbMepMqHyiO M IIIeCTHa,IJ.I.J;aTepMq­

HYIO M Hao6opoT. 

[!] IlepeBeCTM qMCJIO 5A2,4E
16 

B ,IJ.BQMqHyiO CMCTeMy. 

Pemeaue. CymecTsyeT B3aMMHO O.IJ.H03HaqHoe cooTBeTCTBMe MeJK.IJ.y rnecT­

Ha.IJ.uaTepMqHhiMM UM<l>paMM M qMcJiaMM .IJ.BOMqHoii CMCTeMbi. KaJK-
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.nru~ IlleCTHa,nQaTepHqHaJI QH$pa MO)I(eT 6biTb npe,ncTasneHa qe­

Tbipexpa3p.SI,nHbiM ,nBOHqHbiM qHCJlOM, paBHbiM no BeJlHqHHe :noM 

QHcppe. QHcppa 516 npe,ncTaBJl.SieTC.SI KaK 0101 2 (B ,nBoHqHOM qHCJle 

,nOJI)I(HO fihiTb pOBHO 4 pa3p.SI,na, n03TOMY XOT.SI 516 = 1012, Ha,no ,no-

6aBHTb K .nsoHqHoMy qHCJIY He3HaqaiiJ:HM Hynh, He BJlH.SIJOIIJ:HM Ha 

senHqHHY qHcna). PacnHilleM no 3TOMY npasHny Ka)l(,nbiM pa3p.SI.Ll 

Hcxo,nHoro IlleCTHa,nQaTepHqHoro qHcna: 

01
5
01 I 1~0 I OgiO I 

4 E 
0100 1110 

B pe3yJlhTaTe Mbi nonyqHnH: 

5A2,4E16 = 010110100010,010011102. 

He3HaqaiiJ:He eynH cnesa H cnpasa MO)I(HO oT6pocHTb. 

0TBeT: 5A2,4E16 = 10110100010,01001112. 

[!] llepeBeCTH qHCJlO 10010111010,10011012 B BOCbMepHqHyJO CHCTeMy. 

Pemeuue. CyiiJ:eCTByeT B3aHMHO O.LlH03HaqHoe cooTBeTCTBHe Me)l(,ny soch­

MepHqHhiMH QH$paMH H qHcnaMH .nsoHqHo:H cHcTeMhi. Ka)l(_na.s~ 

BOChMepHqHa.SI UH$pa MO)I(eT 6hiTb npe,ncTasneHa TPexpa3p.SI,nHbiM 

,nBOHqHbiM qHCJlOM, paBHbiM no BeJlHqHHe 3TOM UH$pe, T.e. Ha.[{O 

pa36HTb HCXO,nHOe ,nBOHqHoe qHCJlO Ha rpynnbl UH$p no TPH B Ka)l(­

,nou. 3,neCb Ba)I(HO nOMHHTb, qTo pa36HeHHe ,nOJl)I(HO npOBO,nHTbC.SI 

OT 3an.SITOM B o6e CTOpOHbl, a eCJlH qHCJlO uenoe- TO cnpaBa. B ,naH­

HOM C~ae pa36HeHHe 6y,neT TaKHM: 

10 010 111 010, 100 110 12. 

nocKOJlbKY B rpynnax cnesa H cnpasa QH$p He XBaTaeT .no TPeX, 

Ha,no ,no6aBHTb He06XO.[{HMOe KOJlHqecTBO He3HaqaiiJ:HX Hyneu CJleBa 

H cnpasa, qTO He H3MeHHT BeJlHqHHbl HCXO.LJ:HOrO .ll:BOHqHOrO qHCJla. 

B HTore nonyqHM: 010 010 111 010, 100 110 1002. Tenepb Ka)l(,nyJO 

TPOMKY QH$p Ha.n:o npe.n:cTaBHTb cooTBeTCTBYJOIIJ:e:H UH$po:H BOCh­

MepHqHo:H CHCTeMhi: 

010 Ill 010, 100 110 100 
2 7 2, 4 6 4 

OTBeT: 10010111010,1001101 2 = 2272,4648. 
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38A8'1M K p83Aeny «CMCT8Mbl C'IMCneHMR>> 

[!] B eHeTeMe equeJieHH.SI e HeKOTOpbiM OeHOBaHHeM )l.ee.SITHqHoe queJIO 43 3allH­

ehiBaeTe.SI B sw.ne «Ill». YKa)I(HTe 3TO oeHoBaHHe. 

0 B eHeTeMe eqHeJieHH.SI e HeKOTOpbiM OeHOBaHHeM .nee.SITlfqHoe queJIO 85 3anH­

ehiBaeTe.SI B BH)l,e « 151 ». Y Ka)I(HTe 3TO OeHOBaHHe. 

[!] B eHeTeMe eqHeJieHH.SI e HeKOTOpbiM OeHOBaHHeM )l.ee.SITHqHoe qlfeJIO 34 3anH­

ehiBaeTe.SI B sw.ne «202». YKa)I(HTe 3TO oeHoBaHHe. 

[!] B eHeTeMe eqHeJieHH.SI e HeKOTOpbiM OeHOBaHHeM )l,ee.SITHqHoe qlfeJIO 148 3a­

nHehiBaeTe.SI B sw.ne «125». YKa)I(HTe 3TO oeHoBaHHe. 

[!] B eHeTeMe eqHeJieHH.SI e HeKOTOpbiM OeHOBaHHeM )l,ee.SITHqHOe qlfeJIO 202 3a­

nHebiBaeTe.SI B sw.ne «244». YKa)I(HTe 3TO oeHosaHHe. 

[!] Y Ka)I(HTe qepe3 3all.SITYIO B nop.SI)l.Ke B03paeTaHH.SI see OeHOBaHH.SI e:HeTeM eque­

JieHH.SI, B KOTOpbiX 3anHeh )l,ee.SITHqHOrO queJia 53 OKaHq:HsaeTe.SI Ha 3. 

[!] YKa)I(HTe qepe3 3all~ITYIO B nop.SI)l.Ke B03paeTaHH.SI Bee OeHOBaHH.SI eHeTeM eqHe­

JieHH.SI, B KOTOpbiX 3anHeb )l,ee.SITHqHoro qlfeJia 26 OKaHq:HsaeTe.SI Ha 2. 

[!] Y Ka)I(HTe qepe3 3all.SITYIO B nop.SI)l.Ke B03paeTaHH.SI Bee OeHOBaHH.SI e:HeTeM cque­

JieHH.SI, B KOTOpbiX 3anHeb )l,ee.SITHqHOrO qJieJia 33 OKaHqHBaeTe.SI Ha 1. 

[!] Y Ka)I(HTe qepe3 3an.SITYIO B nop.SI)l.Ke B03paeTaHH.SI Bee OeHOBaHH.SI eHeTeM eqHe­

JieHH.SI, B KOTOpbiX 3anHeb )l.ee.SITHqHoro queJia 40 OKaHqHBaeTe.SI Ha 4. 

[!!] Y Ka)I(HTe qepe3 3all.SITYIO B nop.SI)l.Ke B03paeTaHH.SI Bee OCHOBaHH.SI eHCTeM eqHe­

JieHH.SI, B KOTOpbiX 3anHeb )l.ee.SITHqHoro qlfeJia 39 OKaHqHBaeTe.SI Ha 7. 

[!!] Y Ka)I(HTe qepe3 Jan.SiryiO B nop.SI.ll.Ke B03paeTaHH.SI see quena, He npesoexo)l..SI­

mwe 30, 3anHeh KOTOpbiX B )l.BOHqHOH eHeTeMe eqHeJieHH.SI OKaHqHBaeTe.SI Ha 

<<101». qHCJia B OTBeTe yKa3biBaifTe B .nee.SITHqHOH eHeTeMe eqHeJieHH.SI. 

~ YKa:an1Te qepe3 3amiTyiO B nop.SI,nKe Bo3pacTaHM.SI Bee qucna, He npeBocxo.LVI­

mwe 1 7, 3anHeh KOTOpbiX B )l.BOHqHOH eHeTeMe equeJieHH.SI OKaHqHsaeTe.SI Ha 

«11». qHeJia B OTBeTe YKa3hiBaHTe B )l.ee.SITHqHOH eHeTeMe equeJieHH.SI. 

[!!] Y Ka)I(HTe qepe3 Jan.SiryiO B nop.s~.nKe B03paeTaHM.SI see quena, He npesoexo)l..SI­

I.UHe 33, 3anHeh KOTOpbiX B )l.BOHqHOH eHeTeMe cqHeJieHH.SI OKaHqHsaeTe.SI Ha 

« 1 00». qMeJia B OTBeTe YKa3hiBaifTe B .nee.SITHqHOH eHCTeMe eqHeJieHH.SI. 
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~ YKa)I(HTe qepe3 3aiDiryiO s nop.s~.n:Ke so3paeTaHH.SI see quena, He npesoexo,n:.SI­
mue 15, 3anHeb KOTOpbiX S .ll:SOHqHOH eHeTeMe eqweJieHH.SI OKaHqHsaeTe.SI Ha 
<<1 0». qHeJia S OTseTe YKa3hisaifTe s ,n:ee.SITHqHoif eHeTeMe eqweneHH.SI. 

[!!] YKa)I(HTe qepe3 3aiDITYIO s nop.s~,n:Ke so3paeTaHH.SI see qwena, He npesoexo,n:.SI­
mwe 35, 3anHeb KOTOpbiX S ,n:soHqHoif eHeTeMe eqweJieHH.SI OKaHqHsaeTe.SI Ha 
« 1I 0». qHeJia B OTBeTe YKa3biBaifTe B ,n:ee.SITHqHOH eHeTeMe eqweJieHH.SI. 

[!!] KonwqeeTBO e,n:HHHU. B .n:sowqHoif 3anwew qwena I2,25 pasHo .. . 

[!!] KonwqeeTBO e,n:HHHU. s .n:sowqHoif 3anwew qwena 22,5 pasHo .. . 

~ KonwqeeTBO e.n:HHHU. B .n:sowqHoif 3anwew qwena 35,625 pasHo ... 

[!!] KonwqeeTBO 3Haqamwx Hyneif B .n:sowqHoif 3anwew qwena 29,25 pasHo .. . 

l20 I KonwqeeTBO 3Haqamwx Hyneif s .n:sowqHoif 3anwew qwena I8, I25 pasHo .. . 

[!!] ,ll;JI.SI KO.LJ:HposaHH.SI 6yKs A, .6, B, r peiiiHJIH HeTIOJib30BaTb .n:syxpa3p.SI.LJ:Hble no-
ene.n:osaTeJihHhie .n:sowqHhie qwena ( OT 00 .n:o II eooTBeTeTseHHO ). Eenw TaKHM 
o6pa30M 3aKO.LJ:HpOBaTh noene,n:oBaTeJibHOeTh eHMBOJIOB foAB H nepeseeTH 
pe3yJibTaT B IIIeeTHa,n:u.aTepHqHyiO eHeTeMy eqweneHH.SI, TO nonyqHTe.SI ... 

1221 ,lJ;JI.SI KO.LJ:HpOBaHH.SI 6yKB A, .6, B, r peiiiHJIH HeTIOJib30BaTb .n:syxpa3p.SI.LJ:Hbie no­
ene.n:osaTeJihHbie .n:sowqHhie qwena ( oT 00 .n:o II eooTBeTeTseHHO ). Eenw TaKHM 
o6pa30M 3aKo,n:wposaTh noene.n:osaTeJihHOeTh ewMsonos BAEr H nepeseeTH 
pe3yJihTaT B sOehMepHqHyiO eHeTeMy eqHeJieHH.SI, TO TIOJiyqHTe.SI ... 

l2al ,lJ;JI.SI KO.LJ:HpOBaHH.SI 6yKB A, .6, B, r peiiiHJIH HeTIOJib30BaTb .n:syxpa3p.SI.LJ:Hbie no­
ene.n:osaTeJihHhie .n:sowqHhie qwena ( oT 00 .n:o II eooTBeTeTseHHO ). Eenw TaKHM 
o6pa30M 3aKo,nwposaTh noene.n:osaTeJihHOeTh eHMsonos BfEA H nepeseeTH 
pe3yJihTaT B qeTBepHqHyiO eHeTeMy eqHeJieHH.SI, TO TIOJiyqHTe.SI ... 

1241 ,lJ;JI.SI KO,nHpOBaHH.SI 6yKB A, .6, B, r peiiiHJIH HeTIOJib30BaTh .n:syxpa3p.SI.LJ:Hble no­
ene.n:osaTeJihHhie .n:souqHhie qwena ( OT 00 .n:o 1I eooTBeTeTseHHO ). Eenw TaKHM 
o6pa30M 3aKo,n:wposaTh noene.nosaTeJihHOeTh eHMBOJIOB r ABE H nepeseeTH 
pe3yJihTaT B IIIeeTHa,nu.aTepHqHyiO eHeTeMy eqHeJieHH.SI, TO llOJiyqHTe.SI ... 

1251 ,ll;JIH KO.z:lHpOBaHIDI 6yKB A, E, B, r pelliHJIH HeTIOJib30BaTb .nsyxpa3p.SI.z:lHbie no­
ene.n:osaTeJihHhie .n:sowqHhie qwena ( OT 00 .no II eooTBeTeTseHHO ). Eenw TaKHM 
o6pa30M 3aKO.LJ:HposaTh noene,n:osaTeJibHOeTh eHMBOJIOB fBoA H nepeseeTH 
pe3yJihTaT B IIIeeTHa,n:u.aTepHqHyiO eHeTeMy equeJieHH.SI, TO TIOJiyqHTe.SI ... 



C~cTeMbiC~~cneH~~ 13 

l2sl KaK npe.n:cTaBJijleTcjl .n:ec»Tuquoe qucno 13,5 a .n:souquoii cucTeMe 
cqucneuM»? 

l21l KaK npe.n:cTaBJijleTcjl.n:ecj{THquoe qucno 21 ,3 7 5 a .n:souquoii cucTeMe cqucneuM»? 

l2sl KaK npe.n:cTaBJijleTcjl .n:ecj{THquoe qucno 41,25 a .n:souquoM: cucTeMe cqucneuU»? 

l29 I KaK npe.n:cTaBJijleTCji.IJ:ecj{THquoe qucno 38,75 B .n:souquoM: CHCTeMe cqucneuU»? 

130 I KaK npe.n:cTasAAeTcjl.n:ecj{THquoe qucno 27,625 a .n:souquoif cucTeMe cqucneuU»? 

@!] KaK npe.n:cTaBJijleTCjl .n:ecj{THquoe qucno 416 B BOCbMepuquoif CHCTeMe cqHc-
JieHHjl? 

1321 KaK npe.n:cTaBJijieTcjl .n:ecj{THquoe qucno 510 a BOChMepuquoM: CHCTeMe cqHc­
neHHjl? 

1331 KaK npe.[{CTaBJijieTCji ,[{eCjiTHqHoe qHCJIO 235 B BOChMepHqHOH CHCTeMe cquc­
JieHHji? 

1341 KaK npe.n:cTaBJijleTCji .n:ecj{THquoe qucno 333 a BOChMepuquoii cHcTeMe cqHc­
neuM»? 

l3sl KaK npe.n:cTaBJijieTCji .n:ecj{THquoe q11cno 24 7 a BOChMepuquoM: cHcTeMe cquc­
neuu»? 

1361 KaK npe.n:cTaBJijieTCji .n:ecj{THquoe qucno 523 B rnecTua.n:uaTepHquoM: CHCTeMe 
cqucneHHjl? 

1371 KaK npe.n:cTaBJijieTCji .n:ecj{THquoe qucno 680 B rnecTua.n:uaTepHquoif CHCTeMe 
cqucneHHjl? 

13sl KaK npe.n:cTaBJijleTCji .n:ecj{THquoe qucno 495 a rnecTua.n:uaTepHquoif cucTeMe 
cqucneuM»? 

139 I KaK npe.n:cTaBJijleTCji .n:ecj{THquoe qucno 63 7 a rnecTua.n:uaTepHquoif CHCTeMe 
cqucneHHjl? 

140 I KaK npe.n:cTaBAAeTCji .n:ecj{THquoe qucno 892 a rnecTua.n:uaTepHquoif CHCTeMe 
cqucneHHjl? 

~ BbJqucJIHTe 3Haqeuue cyMMhi: 101 2 + 11 8 + 1016. Pe3yJihTaT npe.n:cTaBbTe 
B su.n:e .n:ec.snuquoro qucna. 
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1421 BhlquenuTe 3uaqeuue eyMMhi: 12
8 

+ 12
10 

+ 12
16

. Pe3yJihTaT npe,neTaBhTe 
B su.ne .nsouquoro quena. 

1431 BhlquenuTe 3uaqeuue eyMMhi: 1011 2 + 158 + 1E
16

. Pe3yJihTaT npe,neTaBhTe 
B su.ne qeTsepuquoro quena. 

1441 BhlquenuTe 3uaqeuue eyMMhi: 110110
2 

+ 33 
4 

+ 33
10

. Pe3ynhTaT npe,neTaBbTe 
B su.ne soehMepuquoro quena. 

l4sl BhlquenuTe 3Haqeuue eyMMhi: 221
4 

+ 55
8 

+ 55
10

. Pe3ynhTaT npe.neTaBhTe 
B su,ne rneeTua.nu:aTepuquoro quena. 

14&1 BhlquenuTe 3Haqeuue pa3uoeTu .nsyx queen: 11
16

- 11
8

. Pe3ynhTaT npe,neTaBh­
Te B su.ne .nee.siTuquoro quena. 

1471 BbiquenuTe 3uaqeuue pa3HOeTu .nsyx queen: 31
16 

- 31
10

. Pe3ynhTaT npe.n­
eTaBhTe B su,ne .nsouquoro quena. 

l4sl BhlquenuTe 3uaqeuue pa3uoeTu .nsyx queen: 573
10 

- 573
8
. Pe3ynhTaT npe.n­

eTaBhTe B su,ne rneeTua.nu:aTepuquoro quena. 

149 I BhlquenuTe 3uaqeuue pa3uoeTu .nsyx queen: 101
8 

- 10011
2

. Pe3yJihTaT npe.n­
eTaBbTe B su.ne qeTBepuquoro q11ena. 

I so I BbiquenHTe 3uaqeuHe pa3uoeTu .nsyx queen: A 7
16

- 11010
2

. Pe3yJihTaT npe.n­
eTaBhTe B su,ne soehMepuquoro quena. 

H3MepeHr.te r.tHIIJopMaQMH 

BepoRTHOCTHbli no.AXO.A 

IlyeTh ,nOJI)KHO npOU30HTH KaKOe-TO eo6hiTUe. 0603HaquM KOnuqeeTBO paBHOBepo­
.siTHO B03MO)KHhiX pe3yJihTaToB :noro eo6hiTH.si qepe3 N. 

HanpHMep, 6poeaeM Mouery. Bhlna.naeT «open» unu «pernKa» - :no pasuo­
sepo.siTHhie eo6hiTU.si, 3uaquT, N = 2. 

KonHqeeTBO HHcpopMaU:HU i, eo.nep)Kameee.s~ B eoo6meuuu o TOM, qTo npou3o­
rnno o.nuo H3 N pasuosepo.siTHhiX eo6hiTHH, onpenen.sreTe.sr perneHHeM ypasueuH.sr 
i = N. 0Tero.na 

i = log2N. 

O.nuaKo 3Haqeuue log2N ue seer.na oKa3biBaeTe.sr u:enhiM quenoM, Tor.na KaK 
OTBeTOM B 3a_naqax, no eMhieny HX noeTaHOBKH, MO)KeT 6hiTh TOnhKO u:enoe queno. 
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Cne.D.oBaTenhHO, B 3THX cnyqru.x B KaqecTBe OTBeTa Ha.D.o B3.siTh OJIH*aii:mee u.eJioe 
qncJio, fioJibmee log

2
N. 

)J;n.s~ perneHH.si no.D.o6Horo ypaBHeHH.si y.D.o6Ho socnonh30BaThC.si Ta6nHQei1 cTe­
neHeH qwcna 2: 

n 2n n 2n n 2n 

0 1 6 64 12 4096 
1 2 7 128 13 8192 
2 4 8 256 14 16384 
3 8 9 512 15 32768 
4 16 10 1024 16 65536 
5 32 11 2048 17 131072 

3a e)l.HHHI..(y H3MepeHH.si KOllHqeCTBa HH$OpMai..(HH npHH.siT 1 6um. 
Ecnw B <t>opMynwpoBKe 3a)l.aqw npHCYTCTByeT TepMHH «6um», 3TO aBTOMaTwqe­

CKH no.D.pa3yMesaeT .D.BowqHoe KO.D.HposaHHe. Be.D.h 3TOT TepMHH cnpase)l.llHB TonhKO 
.lJ.ll.si .D.BowqHhiX an<t>aBHTOB H 03HaqaeT «binary digit»- «OBouttHbtu 31-taK». TaKHe 3a­
.D.aqw pernaiOTC.si c npwMeHeH~eM paccMoTPeHHhiX Bhiiiie <t>opMyn: i = N H i = log

2
N. 

B cnyqae c MOHeTOH 21 = 2. 0TCIO.D.a i = log
2
2, OTKy.D.a i = I, T.e. KonwqecTBO 

HH$opMaQHH, nonyqeHHOM nocne 6pocKa MOHeThi, paBHO I 6wTy. 

[!] B Kopo6Ke 16 Ky6wKOB pa3nHqHhiX QBeTOB. CKonhKo 6HTOB HH$opMaQHH He­
ceT C006III.eHHe 0 TOM, qTo H3 KOp06KH )l.OCTanH 3eneHhiH Ky6HK? 

Pemeune. Pe3ynhTaT BhiTaCKHBaHH.si H3 Kopo6KH n106oro H3 16 Ky6HKOB- co-
6hiTHe paBHOBepo.siTHoe. llo3TOMY wcnonh3yeM <t>opMyny 2 i = N, r.D.e 
N = 16. Cne.D.OBaTenhHO, i = 4. 

0TBeT: 4 6HTa. 

[!] Ilpw yra)l.hiBaHHH Qenoro qHcna B .D.Hana3oHe oT 1 .D.O N nonyqeHo 7 6HTOB 
HH$OpMai..(HH. qeMy paBHO N? 

Pemeune. 11cnonh3yeM <t>opMyny 2i = N, r.D.e i = 7. Cne.D.oBaTenhHO, N = 128. 

0TBeT: N = 128. 

[!] CKOllhKO HH$OpMai..(HH CO)l.ep)I(HT C006III.eHHe 0 TOM, qTo HeKHM qenoBeK CH)l.HT 
B 12-M p.si.D.y Ha 19-M MeCTe, ecnH B KHHOTeaTPe 16 p.si)l.OB no 32 MeCTa B Ka)l()l.OM? 

Pemeune. Bcero B KHHOTeaTPe 16 x 32 = 512 MeeT, T.e. N= 512. Hcnonh3yeM 
<t>opMyny 2; = N. Cne.D.oBaTenhHO, i = log

2
512 = 9. 

0TBeT: 9 6HTOB. 
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Bonpoc H3MepeHIDI KOJIHqecTsa 11H$opMaU1111 TecHo CBj{3aH co cnoco6oM ee 

KO,n;HposaHIDI. Hanp11Mep, npe.n;hi.n;ym~ 3a,n;aqa MOJKeT 6hiTh c$opMyii11poBaHa 11Ha­

qe: KaKOe MHHI1MaJihHOe KOJII1qecTBO 6HTOB llOTPefiyeTCj{ .n;Jij! KO,l1;11pOBaHIDI HOMepa 

KaJK.n;OfO 3p11TeJihCKOfO MeCTa, eCJII1 B KI1HOTeaTPe 16 pj{,l1;0B no 32 MeCTa B KaJK,n;OM? 

[!] Ko,n;OBhiH 3aMoK ceii<Pa ,n;oJIJKeH .n;onycKaTh He MeHee 15 000 YHHKaJihHhiX 

KoM611HaUHH. Ko.n ycTaHaBJII1BaeTcj! c noMOIUhiO .nsyxno311U110HHhiX nepe­

KJIJOqaTeJieii. CKOJihKO TaKI1X nepeKJIJOqaTeiieH Heo6xo.n;I1MO 11CllOJih30BaTh 

B KOHCTPYKU1111 3aMKa? 

Pemeuue. BocnoJih3yeMcj! $opMyiioii i = log2N. log215000::::: 13,872. Iloiiy­

qaeTcj{, qTo 13 nepeKJIJOqaTeJieJ:i o6ecneqaT 8192 pa3JII1qHhiX KOM-

6HHaUHH, a 14 nepeKJIJOqaTeiieH - 16384 KOM611HaU11H, qTo y,n;o­

BJieTBOpj{eT YCJIOBI110 3a,n;aqH, 

0TBeT: He MeHee 14 .n;syxno311U110HHhiX nepeKJIJOqaTeJieH. 

Teneph npe.n;cTaBI1M ce6e, qTo B KOHCTPYKUJHI Ko.n;osoro 3aMKa npHMeHj!JOTCj{ 

He .n;syx-, a TpexnoJHQHOHHbie nepeKJIJOqaTeJII1. CKoJihKO nepeKJIJOqaTeiieH noTPe-

6yeTCj{ a 3TOM CJiyqae? 

Eciii1 nepeKJIJOqaTeJih TPexno311U110HHhiH, TO OH MOJKeT Haxo.n;I1ThCji B o.n;HOM 

113 mpex pa3JII1qHhiX COCTOj{HHH (HanpHMep, B BepxHeM, cpe.n;HeM 11JII1 HI1/KHeM). 

B 3TOM cJiyqae ,lJ;Jijl pemeHHj{ Mhi 6y,n;eM HcnoJih30BaTh 6oJiee o6m:y10 $opMyiiy: 

x = logfl, 

r.n;e N- KOJII1qecTBo YHI1KaJihHhiX KOM611HaU11H, 

x - TPe6yeMoe KOJII1qecTBO nepeKJIJOqaTeiieH, 

a - qi1CJIO COCT0j!HI1H, B KOTOpbiX MO/KeT HaXO,l1;11TbCj~ KaJK,n;hiH nepeKJIJOqaTeJih. 

Tor.n;a, no.n;cTaBJijljl 3HaqeHI1j! 113 npe.n;hi.n;ymeii 3a.n;aq11, noJiyq11M: 

x = log315000::::: 8,753. 

0Kpyriii1B .no 6JIHJKaJ:imero 6oJihmero ueiioro, noJiyqaeM OTBeT: 9 nepeKJIJO­

qaTeiieii. 

[!] CseTosoe Ta6Jio cocTOI1T 113 IIaMnoqeK. Ka~K.D:~ JiaMnoqKa MOJKeT Haxo.n;I1ThCj{ 

B o,n;HOM H3 TPeX cocTOjiHI1H (sKJIJOqeHo, BhiKJIJOqeHo 11JII1 M11raeT). KaKoe Hai1-

MeHhmee KOJIHqecTBO JiaMnoqeK ,lJ;OJI/KHO HaXO,l1;11ThCj{ Ha Ta6JIO, qTo6hi C ero 

llOMOIUbiO MO/KHO 6hiJIO nepe,n;aTh SQ pa3JII1qHbiX Cl1fHaJIOB? 

Pemeuue. BocnOJih3yeMCj{ <PopMyiioii x = logaN. log350::::: 3,56. 0KpyrJII1B .no 

6IIHJKaJ:imero 6oiihmero ueJioro, noJiyqaeM 4. 
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AIIIIJaBMTHbiM DOAXOA 

Coo6rn;eHMe MO)I(HO paccMaT}JMBaTb KaK .llMCKpenzyro nocne,lloBaTeJibHOCTb 3HaKOB, 

npHHa,llJie)l(arn;Mx HeKoTopoMy ampaBMT)'. KonMqecTBO CMMBOJIOB B ampaBMTe Ha-

3biBaeTc» MOUIHOCmbJO WlcjJasuma. KonMqecTBO 6MTOB, Heo6xo,llMMOe .llllH KO,llHpo­

saHMH O,llHOfO CMMBOJia ampaBMTa, Ha3biBaeTCH UHcjJOpMalJUOHHblM 6eCOM CUM60Jla 
WlcjJasuma. qT06bi Y3HaTh, CKOJibKO 6MTOB MH<i>OpMaUMM CO,llep)I(HTCH B HeKOTOpOM 

C006rn;eHMM, Ha,llO KOJIJfqecTBO CMMBOJIOB B C006rn;eHMM YMHO)I(MTb Ha MH<i>OpMaQM­

OHHblM Bee CMMBOJia. 

EcnM N- MOII.J;HOCTb an<t>asMTa, TO MH<l>opMaUMOHHhiM sec O,llHoro CMMBOJia 

paccqMTbiBaeTc» no <)lopMyne: i = log2N. PeJyJihTaT OKpyrJIHeTc» .llO 6Jlu:JICauwezo 
6oflbUlezo lJeflozo 3HaqeHMH. 

ECJIM k - KOJIMqeCTBO CMMBOJIOB B C006II.J;eHMM, TO MH<i>OpMaUMOHHbiM 06beM 

scero coo6rn;eHMH paccqMTbiBaeTc» no <t>opMyne: 

V= k x log
2
N. 

[!] Arr<jlaBMT HeKOTOporo H3biKa COCTOMT M3 20 CMMBOJIOB. KaKOe KOJIMqeCTBO MH­

<)lopMaQMM B 6MTaX 6y,lleT CO,llep)l(aTb C006II.J;eHMe ,llJIMHOM B 80 CMMBOJIOB? 

Pemeuue. ,ll;JIH onpe,lleJieHMH MH<l>opMaUMOHHoro seca O.llHOro CMMBona an<)la­

BMTa B 6MTaX BOCnOJib3yeMCH <)lopMyJIOM i = log2N. log220 ~ 4,321. 

OKpyrJIMB .llO 6JIM)I(aifrnero 6onbrnero uenoro, nonyqaeM 5. YMHO­

)I(aeM 3TOT pe3yJihTaT Ha 80 M nonyqaeM 400 6MTOB. 

0TBeT: 400 6MTOB. 

[!] 3JieKT}JOHHbiM TepMOMeTJ) XOJIO,llMJibHMKa cnoco6eH M3MepHTb TeMnepaT)'py 

s .llMana3oHe oT MMHyc 20°C .llO nnroc 12°C c ToqHocTbiO .llO 0,5°C. KaKoe 

MMHMMaJibHOe KOJIMqecTBO 6MTOB nOT}Je6yeTCH ,llJIH KO,llHpOBaHMH Ka)l(,llOM Be­

JIMqMHhl TeMnepaT)'pbl? 

Pemeuue. Hy)I(HO onpe,lleJIMTh, CKOJibKO pa3JIMqHhiX senMqMH TeMne­

paTyphi HY)I(HO perMC'fPHposaTb. ToqHOCTb 0,5°C yKa3hi­

saeT, qTO Ha 1 °C npHXO,llMTCH ,llBa M3MepeHMH (1/0,5 = 2). 

Ha O'fPMUaTeJibHhlM ,llMana30H npHXO.llMTC» 20 x 2 = 40 M3-

MepeHMM, a Ha nOJIO)I(MTeJibHblM 12 X 2 = 24 M3MepeHMH. 

Y 'IHTbiBaH TeMneparypy 0°, nonyqaeM 20 + 24 + 1 = 65 M3Mepe­

HMM. llpMMeiDieM <l>opMyny i =log~. log265 ~ 6,022. 0KpyrJIHeM .llO 

6JIM)I(aifrnero 6onhrnero uenoro 11 rronyqaeM 7. 

0TBeT: 7 6MTOB. 
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EAMHMQbl M3MepeHMJI KOnM'I8CTB8 MHIIJOpM8QMM 

1 6aih = 8 6HT; 
1 KHJI06aih (K6ai1T) = 1024 6ai1T = 21 O 6ai1T; 
1 Mera6ai1T (M6ai1T) = 1024 K6ai1T = 220 6ai1T; 
1 rHra6ai1T (f6ai1T) = 1024 M6ai1T = 230 6ai1T; 
1 Tepa6ai1T (T6ai1T) = 1 024 r6ai1T = 240 6ai1T. 

[!] CKOJihKO Mera6ai1T HHcpopMaUHH co,nepJKHT coo6meHHe o6'heMOM 227 6HTOB? 

Pemeuue. YliHThiBa.s~, liTO 1 M6ai1T = 1024 K6ai1T = 220 6ai1T, 

a 1 6aMT = 8 6HT = 23 6HT, pacKJia.L{hiBaeM HCXO.L{HYIO BeJIHliHHy: 
227 6HT = 220 x 24 x 23 6HT = 24 M6ai1T = 16 M6ai1T. 

0TBeT: 16 M6ai1T. 

[!] CKOJihKO 6HTOB HHcpopMaUHH co,nepJKHT coo6meHHe o6oeMOM 4 M6ai1Ta? 

Pemeuue. 4 M6ai1Ta = 4 x 220 6ai1T = 22 x 220 x 23 6HT = 225 6HTOB. 

!1 0 I CKOJihKO ,nHcKeT eMKOCThiO 1 ,44 M6ai1T no1'pe6yeTc.s~ .nn.s~ xpaHeHH.sl 228 6HTOB 
HHcpopMaUHH? 

Pemeuue. 228 6HT = 220 x 25 x 23 6HT = 220 x 25 6ai1T = 25 M6ai1T = 32 M6ai1T. 
32 I 1,44 = 22,222 ... HcKoMoe KOJIHlieCTBO ,nHcKeT MOJKeT 6biTh 
TOJihKO UeJibiM. IJonyliaeTC.sl, liTO ll01'pe6yeTC.sl 23 .L{HCKeThl. 

0TBeT: 23 .L{HCKeThl. 

KOAHPOB8HHe HHIIJOpMaQHH 

KoAr.tpoaaHr.te r.t3o6palKeHr.ti 

IJpe,ncTaBhTe ce6e, liTO np.s~MoyrOJihHYIO cpoTorpacpHIO pa3JIHHOBaJIH ropH30HTaJih­
HhiMH H BepTHKaJihHhlMH np.siMhiMH JIHHH.siMH, ,npyrHMH CJIOBaMH - HaJIOJKHJIH Ha 
Hee MeJIKYIO ceTKY (pacl'p ). 8 pe3yJihTaTe KapntHKa pa36Hnach Ha .s~qeMKH. KaJK.na.si 
.sllieMKa OKparneHa B O.L{HH UBeT H Ha3hiBaeTC.sl TOliKOM (HJIH llHKCeJieM). ll,BeT MOJKHO 
3aKo,nwposaTh, T.e. nocTaBHTh eMy B cooTBeTCTBHe yHHKaJihHoe uenoe liHCJIO. Tor.na 
H3o6paJKeHwe npespamaeTc.s~ B Ha6op uenhiX qwcen. 3aKo,nwposaHHoe TaKHM o6pa-
30M H3o6paJKeHwe Ha3biBaeTc.s~ pacmpoBblM. 
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acrp ( cerKa) 

OliKa (m1KC811b) 

Bse,neM o6o3HaqeHIDI: 

K - KonuqecTBO pa3HhiX u:seToB, ucnoJih3yeMhiX ,nn.SI Ko,nuposaHH.SI H3o6pa­

JKeHH.SI; 

n - KOJIHqeCTBO 6HTOB, He06XO.[{HMOe .[{JI.SI KO,nHpOBaHH.SI U:BeTa O.[{HOH TQqKH 

H306paJKeHH.SI. 

MeJK.ny K H n cymecTBYeT CB.SI3h: K = 2n. 
llOJih3Y.SICh :noM cpopMyJIOH, MO/KHO paccqHTaTh, CKOJihKO 6HTOB He06XO,UHMO 

.[{JI.SI KO.[{HpOBaHH.SI U:BeTa O.[{HOH TQqKH, eCJIH H3BeCTHO KOJIHqeCTBO pa3HhiX U:BeTOB, 

C llOMOlUhiO KOTOpbiX MO/KeT 6biTh npe,nCTaBJieHO H306paJKeHHe: 

n = log2 K. 

KonuqecTBO 6HTOB, Heo6xo,nHMoe ,nn.SI xpaHeHH.SI o,nHOH ToqKH H3o6pa1KeHH.SI, 

Ha3hiBaeTC.SI 2lly6UHOU lJBema. 
llpHMephl THllOB H306paJKeHHH H HX KO,nHpOBaHHe: 

Tun HJo6paiKeHHH KoJIH1JeCTBO nBeTOB KonupoBKa 

qepHo-6enoe K= 2: qepHLIH, 6eJILIH 2n = 2, T. e. n= I: )J,JI.si KO)J.Hposamul 
H3o6pa:>KeHHe UBeTa )J.OCTaToqHO O)J,HOrO 6HTa. 

HarrpHMep, 0 - qepHLI'R; 
I - 6eJibiH 

lho6pa:>KeHHe K = 3, HarrpHMep, 2n= 3. 0)1.HOro 6HTa He)J,OCTaToqHo 
H3 Tpex UBeTOB qepHbiH, 6eJILIH, )],JI.si KO)J.HpOBaHH.si Tpex U:BeTOB, 

KpaCHbiH. II03TOMY 6epeTC.si 6JIH:>Kai:irnee 
U:eJIOe C H36biTKOM- 2. 
HarrpHMep: 00, 01, II 

l13o6pa:>KeHHe K = 4, HanpHMep, qepHLIH, 2n = 4, T. e. n = 2. 
H3 qeTbipex U:BeTOB TeMHO-cepbiH, HanpHMep:OO,OI, IO, 11 

CBeTJIO-cepbiH, 6eJihiH 
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PaccMoTpHM, KaK npe.u.cTasJUieTc.SI useT Ha 3KpaHe MOHHTopa. OKpacKa o.u.Horo 

TIHKCeJUI 3KpaHa <PopMHpyeTC.SI C TIOMOI.IJ:blO rpex 6a30BbiX UBeTOB: KpaCHOfO, 3eJieHO­

fO, CHHero. 3TH TPH useTa .SIBJUIIOTC.SI ocHosoM: useTosoM: Mo.u.enH RGB (RGB - Red, 

Green, Blue). C HX noMOI.IJ:hiO MO)I(HO nonyqHTh 8 = 23 
pa3HhiX useToB. B .u.aHHOM 

CJiyqae .ll.Jl.SI KO.lJ.HpOBaHH.SI Ka)l(,lJ.OfO H3 rpex 6a30BbiX UBeTOB .lJ.OCTaToqHo 1 6HTa: 

JIH60 3TOT UBeT 11pHCYTCTByeT B OKpaCKe O.lJ.HOfO TIHKCeJUI, JIH60 HeT. Jl:soHqHhiH KO.lJ. 

BOCbMHUBeTHOH TiaJIHTpbl npe.U.CTaBJieH B Ta6JIHUe: 

KpacubiH 3eJieHbiH Cuuuii lloJiy-.aeMbiH u:seT 

0 0 0 llepHbiH 

0 0 1 CHHHH 

0 1 0 3eneHbiH 

0 1 1 fony6oH: 

1 0 0 KpacHbiH 

1 0 1 JlHJIOBbiH 

1 1 0 )l{eJITbiH 

1 l 1 oeJibiH 

O.u.HaKo Ka)K.lJ.hiH useT 6a3osoi1: Mo.u.enH xapaKTepH3yeTC.SI He TOJihKO ero Ha­

JIHqHeM, HO H .SipKOCTblO (HHTeHCHBHOCTblO) . 

.5JpKOCTb Ka)K,lJ.OfO UBeTa KO.lJ.HpyeTC.SI BOChMHpa3p.SI.lJ.HhiM .ll.BOHqHbiM 1II1CJIOM, 

T.e. rny6HHa useTa pasHa 8. Cne.u.osaTeJihHO, KOJIHqecTso orreHKOB o.u.Horo 6a3o­

soro useTa pasHo 28 = 256 (256 orreHKOB KpacHoro, 256 orreHKOB 3eJieHoro H 256 
OTTeHKOB CI1Hero ). Yb rpex 6a30BbiX UBeTOB MO)I(HO 110JIY1IHTb 256 X 256 X 256 = 

(256)3 = =(28
)
3= 224 = 16 777 216 UBeTOB H HX OTTeHKOB. l1H<POpMaUH.SI 0 Ka)K.lJ.OM 

TIHKCeJie B BH,lJ.eonaM.SITI1 3aHMeT n = 8 X 3 = 24 6HTa = 3 6ai1:Ta. 

TaKHM o6pa3oM, .U.JI.SI xpaHeHH.SI o.u.Horo o6pa3a 3KpaHa noTpe6yeTc.SI o6neM 

naM.SITH, paBHhiH 11p0113Be,lJ.eHHIO II111pHHbl 3KpaHa (B TIHKCeJI.SIX) Ha BhiCOTY 3KpaHa 

(s nHKcen.s~x) 11 Han (rny611Hy useTa). HanpHMep, npH pa3Mepe 3KpaHa 1280 x 720 
<PopMyJia 11pHMeT BH,lJ.: 1280 X 720 X 24. 

B o6meM cnyqae o6'heM naM.SITH, Heo6xo.u.HMhiH .ll.JI.SI xpaHeHH.SI pacrposoro 

11306pa)KeHH.SI, paCC1IHTbiBaeTC.SI ITO ~OpMyJie: 

V= W x H x n (6HTOB), 

r.u.e W- II1Hp11Ha 11306pa)KeHI1.SI B TOqKaX (11HKCeJI.SIX); 

H- BhiCOTa H3o6pa)KeHH.SI s ToqKax (nHKcen.Six); 

V- 06'beM TiaM.SITH, He06XO.lJ.HMbiH .lJ.JI.SI xpaHeHH.SI H306pa)l(eHH.SI. 
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[!] PaccquTaH:Te o6oeM BH.n;eonaWITH, ueo6xo.n;I1MOH )lJUI xpaueHIDI pacrpoaoro 
H3o6paiKeHIDI, 3aHHMawmero aech 3KpaH MOHHTopa c pa3pernawmeH: cnoco6-
HOCThiO 640 X 480 nHKCeJieH, eCJII1 11CnOJih3yeTC.SI nan11rpa 113 65536 I.J;BeTOB. 

Peweuue. fny611ua u;aera paccqi1ThiBaeTc.SI no <PoPMYJie n = log2K = 
= log

2 
65536 = 16 611TOB. Cne.n;oaaTeJihHO, .n;JI.SI xpaueHH.SI o.n;uoro 

nHKCeJI.SI H306paiKeHIDI rpe6yeTC.SI 16/8 = 2 6ai1:Ta BH.n;eonaWITI1. 
TaKI1M o6pa3oM, )lJUI xpaueullil acero 113o6paiKeHIDI norpe6yeTc.SI 
2 x 640 x 480 = 614400 6ai1:T = 600 K6ai1:T. 

0TBeT: 600 K6ai1:T. 

[I] L{JI.SI xpaueu11.SI pacrpoaoro 113o6paiKeHIDI pa3MepoM 320x400 ni1KceneH: no­
rpe6oaanoch 125 K6ai1:T naWITI1. Onpe.n;eni1Te KOJII1qecTBO u;aeTOB B nanurpe. 

Peweuue. lbo6paiKeHI1e cocTOHT 113 320 x 400 = 128000 ToqeK. L{JI.SI xpa­
uenllil 3TOrO 11306paiKeHIDI OTBO,llHTC.SI 125 X 1 024 X 8 = 1 024000 
6HTOB naM.SITI1. Cne.n;oaaTeJihHO, .n;JI.SI xpauenllil o.n;uoH: ToqKH HYiKHO 
1024000 I 128000 = 8 6HTOB naWITH. Tor.n;a n = 8 6HT, a nanurpa 
co.n;epiK11T K = 2n = 28 = 256 I.J;BeTOB. 

0TBeT: 256 I.J;BeTOB. 

[!] (fieMo-6epcuR 2009 2., 3adatLa A15) 
L{JI.SI KO,llHpOBaHIDI I.J;BeTa <t>oua crpaHI1I.J;hl l1HTepHeT HCnOJih3yeTC.SI arpu6yT 
bgcolor= «#FFFFFF», r.n;e B KaBhiqKax 3a.n;aiOTC.SI IIIeCTHa.n;u;aTep11qHhie 3Haqe­
HIDI HHTeucuauocTH UBeTOBhiX KOMnoueuT B 24-611THOH RGB-Mo.n;enu. KaKoii 
u;aeT 6y.n;eT y crpaH11Uhi, 3a.n;auuoii T3rOM <body bgcolor=«#FFFFFF»>? 

1) 6eJihiH 2) 3eJieHhiH 3) KpaCHhiii 4) CI1HI1H 

Peweuue. llpu onucan1111 l1HTepueT-crpan11u;hi ua .SI3hiKe HTML .n;onycKaeTc.SI 
OnHChiBaTh I.J;BeT B BH.n;e 16-p11qHoro q11cJia, COCTO.SIIUero pOBHO 113 6 
u;114>p. llpaaHJia TaKOBhi: no.n; KaQhiH u;aeT Mo.n;enu RGB (KaK yiKe 
OTMeqaJIOCh, HMeHHO B 3TOH MO,lleJIH npe.n;cTaBJI.SieTC.SI I.J;BeT Ha 3Kpa­
He MOH11TOpa) OTBO,lli1TC.SI 2 I.J;H<l>phl. 
qTOfihi Y3HaTh BKJia.D: KaiK.D:OrO 6a30BOro UBeTa, IIOCJie.D:OBaTeJib­
HOCTh «FFFFFF» .n;eJI11M Ha 3 rpynnhi no .n;ae u;u<i>phl B KaQoH:: 

FF - KpacHbiH FF - 3eneHbiH FF - CHHHii. 

L{pyrHMI1 CJIOBaMI1, 3ani1Cb «FFFFFF» Mhl npe.n;cTaBHJIH KaK 
«RRGGBB». 

qHCJia, 3aKO,ll11pOBaHHhie .IlBYWI 16-p11qHbiMI1 U11cppaMI1, 03HaqaJOT 
.SipKOCTh u;seTa. FF 16 = 255 10, qTo o3uaqaeT MaKCHMaJihHYIO .SipKOCTh. 
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TipH MaKCHMaJihHOM .HpKOCTH Ka)l()];oro u:seTa s Mo.n;enH RGB nony­

qaeTC.H 6eJihiM QBeT. 

0TBeT: 6eJihiM QBeT. 

TipH nepeso.n;e B paccMaTPHBaeMoe npe.n;cTasneHHe 6aJOBhiX u:seTOB npaBHJia 

TaKOBhi: 

• .slpKOCTh .n;aHHOfO 6aJOBOfO QBeTa .AOJI:>KHa 6hiTh MaKCHMa.JlhHOM (255 10 HJIH 

FF 16); 

• OCTaJihHhie 6aJOBhie QBeTa OTCYTCTBYIOT, T.e. HX .sipKOCTh MHHHMaJihHa.sl (0016 
HJIH 010). 

):(aJiee B Ta6JIHQe llpHBe.n;eHhl npHMepbl HeKOTOphiX QBeTOB H HX npe.n;cTaBJie­

HHe B 16-pHqHOM BH.n;e. 

HaJsauue QBeTa 16-pn'llnoe npe.z.cTaBJieuue 

KpacuLiii (R) 3eJieHbiH (G) Cuuuii (B) 

EeJihiM FF FF FF 

KpacHhiM FF 00 00 

3eJieHhii1 00 FF 00 

CHHHM 00 00 FF 

qepHhiM 00 00 00 

TIOMHMO paCTPOBOfO, cymecTByeT H .n;pyro:H: THll H306pa:>KeHH.sl- BeKTOpHhiM. 

BeKTOpHhie H3o6pa:>KeHH.sl npe.n;cTasneHhi Ha6opoM JIHHHM (KaK np.s~MhiX, TaK H KpH­

BhiX) H 3JieMeHTapHhiX <PHryp. Ka)l()];a.sl JIHHH.sl HJIH <PHrypa onHChiBaeTc.s~ MaTeMa­

THtiecKo:H: <PopMyno:H: c yKaJaHHeM ee xapaKTepHCTHK (u:seT, TOJIIUHHa H .n;p.). TaKoe 

OllHCaHHe 3aHHMaeT MeHhiiie MeCTa B naM.siTH, qeM aHaJIOfHqHoe H306pa:>KeHHe B pac­

TPOBOM BH.n;e. KpoMe Toro, npH MaCIIITa6HposaHHH o6oeKTOB seKTOpHo:H: rpa<PHKH 

KatieCTBO H306pa:>KeHH.sl He H3MeH.sleTC.sl. 

KoAMpoaaHMe TeKcToaoi MHijJopMaQMM 

Ko.n;HpOBaHHe TeKCTOBOM HH<PopMaQHH 3aKJIJOqaeTC.sl B TOM, qTo Ka)I()];O­

MY TeKCTOBOMY CHMBOJIY (6yKBe, U:H<Ppe, 3HaKy npenHHaHH.sl H .n;p.) llpHllH­

ChiBaeTC.sl YHHKaJihHhiM KO.LJ: - u:enoe qHcno. B 3aBHCHMOCTH oT KOJIHqecTBa 

6HTOB, OTBe.n;eHHhiX llO.LJ: KO.LJ:HpOBaHHe CHMBOJIOB, BCe BH.LJ:hl KO.LJ:HpOBOK .n;e-
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JUITCSI Ha ~Be rpynnhi: 8-pa3pSI~Hble H 16-pa3pSI~Hble. ,lLJui Ka)I()J;OfO BH~a KO­

~HpOBKH CHMBOJihl BMeCTe C HX KO~aMH o6pa3yiOT KO~HpOBOqHYIO Ta6JIHI.(y. 

B 8-pa3pSI~HOM KO~HpOBKe ~JISI KO~HpOBaHHSI O~HOfO CHMBOJia OTBO~HTCSI 8 

6HTOB (1 6aifT). C HX nOMOII.(hiO MOJKHO 3anHCaTh 2
8
=256 pa3HhiX I.(eJihiX queen H, 

CJie~oBaTeJihHO, 3aKO~HpOBaTh 256 pa3JIHqHhiX CHMBOJIOB. 

B KO~HpOBOqHOM Ta6JIHI.(e nepBaSI nOJIOBHHa KO~OB OTBO~HTCSI no~ KO~HpO­

BaHHe ynpaBAAIOII.(HX (HeBH~HMhiX) CHMBOJIOB, a TaKJKe 6yKB aHrJIHMCKOfO ancpa­

BHTa, I.(Hcpp 11 3HaKOB npenHHaHHSI. OcTasrnaSicSI qacTh OTBe~eHa no~ KO~HposaHHe 

CHMBOJIOB Hal(HOHaJihHhiX ancpaBHTOB. B pe3yJihTaTe Hapo~hi, rosopSIII.(He Ha pa3HhiX 

Sl3hiKaX (He Ha aHrJIHMCKOM), He MOryr HCnOJih30BaTh O~HY H TY JKe KO~HpOBOqHyiO 
Ta6JIHI.(y. qT06hi npaBHJihHO OT06pa3HTh TeKCT Ha 3KpaHe MOHHTOpa, He06XO~HMO 

Bhi6paTh ~JISI Hero nO~XO,LVIII.(yiO KO~HpOBKY. 3TO ~eJiaeT HeB03MOJKHhiM npaBHJih­

HOe BOCnpHSITHe TeKCTa Ha JII060M Sl3hiKe, KpOMe aHrJIHMCKOrO. 

K 8-pa3pSI~HhiM KO~HpOBKaM, BKJIIOqaiOII.(HM B ce6SI KO~HpOBKY CHMBOJIOB 

pyccKoro SI3hiKa, OTHOCSITCSI ASCII, ,ll;KOM-8, Win 1251 (HJIH CP1251). 

16-pa3pSI~HaSI Ko~uposKa Unicode no3BOJISieT npe~cTaBHTh 2
16

=65536 pa3-

nuqHhiX CHMBOJIOB. B Ko~oso:H Ta6JIHI.(e Unicode npucyrcTBYIOT CHMBOJihl scex co­

speMeHHhlx Hal(HOHaJihHhiX Sl3hiKOB, npH 3TOM CHMBOJihl nepBbiX 128 KO~OB COBna­

~aiOT c ASCII. 

[!] Onpe~eJIHTe HHcpopMal(HOHHhiM o6»eM nocnoBHI.(hl B 6uTax B KO~HpOBKe 
Un~ode: Man 30nOTHMK, ~a ~opor. 

YKaJanue. HyJKHO no~cquTaTh KonuqecTBO CHMBOJIOB B npe~noJKeHHOM cppa-

3e, BKJIIOqag npo6eJibl H 3HaKH npenHHaHHSI. (IlpH 3TOM no~pa3yMe­

BaeTCSI, qTO Me)I()J;y CJIOBaMH CTOHT pOBHO O~HH npo6eJI, a nepe~ 

3HaKaMH npenHHaHHSI npo6eJIOB HeT.) IlonyqeHHOe 3HaqeHHe Ha,[{O 

YMHOJKHTh Ha 16, qTo6hi nonyqHTh OTBeT B 6uTax. 

0TBeT: 368 6HT. 

38AI'IM K pa3Aeny ccltHIIJOpMaQMR M ee KOAMPOB8HM8>> 

[!] CqHTaSI, qTo KaJK.[{hiM CHMBOJI KO.[{HpyeTCSI .[{BYMSI 6aifTaMH, OI.(eHHTe HHcpop­

Mal(HOHHhiM 06'heM B 6HTaX CJie~yiOII.(ero npe~JIOJKeHHSI: 

O~MH ny~- OKOnO 16,4 KMnorpaMM. 

[!] CqHTaSI, qTO Ka)I()J;hiM CHMBOJI KO~HpyeTCSI ~BYWI 6aifTaMH, OI.(eHHTe HHcpop­

Mal(HOHHhiM o6»eM B 6uTax cne.ny10mero npe~JIOJKeHHSI: 

Y CeMM HHHeK ~MTH 6e3 rna3a. 

[!] CqHTaSI, qTo Ka)I()J;biM CHMBOJI KO~HpyeTCSI O~HHM 6aifTOM, OI.(eHHTe HHcpOpMa­

I.(HOHHhiM 06'heM B 6HTaX CJie~yiOII.(ero npe,nJIOJKeHHSI: 

O~MH ~IDMM paBeH 2,54 caHTMMeTpa. 
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[!] Ct.IMTa~, t.ITO Ka)l(,llhiH CMMBOJI KO.IlMpyeTC~ .IlBYM~ 6aJiTaMM, OU:eHMTe MHcpop­

MaU:MOHHhiH o6beM s 6MTax cnenyiOmero npenJio)l(eHM~: 

KopeHHoe HaceneHMe AMepMKM - MH~e~uhl. 

[!] Ct.IMTa~, t.ITO Ka)I(.IlhiH CMMBOJI KO.IlMpyeTc~ O.IlHMM 6aiiTOM, ou:eHMTe MHcpopMa­

U:MOHHhiH 06beM B 6MTaX CJie.IlyiOII.J,ero IIpe,llJIO)I(eHM~: 

MH~OpMaTMKa - HayKa 06 MH~OpMaUMM M MH~OpMaUMOHHhlX 

rrpoueccax. 

[!] 11HcpOpMaU:MOHHhiH 06beM npe,llJIO)I(eHM~ 
0~Ha MOpCKaR MMDR paBHa 1852 MeTpa. 

cocTaBJI~eT 280 611T. Onpene1111Te, CKOJihKI1MI1 6aiiTaMH KO.IlHpyeTc~ O.IlHH 

CI1MBOJI. 

[I] 11HcpOpMaU:110HHhiH 06beM npe.UJIO)I(eHI1~ 
CKOpOCTb B O~MH y3eD paBHa 1,852 KM/S. 

COCTaBJI~eT 608 611T. 0npeneJII1Te, CKOJihKI1MI1 6aHTaMI1 KO.Il11pyeTC~ O.IlMH 

CI1MBOJI. 

[!] 11HcpopMaU:HOHHhiH o6beM npenJio)l(eHH~ 
Karuy MaCDOM He MCITOpTMillb. 

COCTaBmeT 50 6aHT. OnpeneJTIITe, CKOJih.KMMI1 611TaMI1 KO.IllfPYeTC~ O,ll,MH CI1MBOJI. 

[!] 11HcpOpMaU:110HHhiH 06beM npe.UJIO)I(eHI1~ 
TpeTbR MH~OpMaUMOHHaR peBODIDUMR rrpOM30illDa B KOHUe 

XIX BeKa M 6brna cBR3aHa c M3o6peTeHMeM 

3DeKTpMSeCTBa. 

COCTaBJI~eT 1 03 6aJiTa. 0npeneJII1Te, CKOJihKI1MI1 611TaMI1 KO.Il11pyeTC~ O.Ili1H 

CI1MBOJI. 

[!!] 11HcpOpMaU:110HHhiH 06beM npe,llJIO)I(eHI1~ 
O~MH ~YT - OKODO 30 CaHTMMeTpOB. 

cocTaBJI~eT 512 611T. OnpenenHTe, CKOJihKMMM 6aihaMH KO.UHpyeTc~ O.Ili1H 

CI1MBOJI. 

[!!] CKOJihKO Mera6aih HHQ:>opMaUHH co.uep)I(HT coo6meHHe o6beMoM 22
g 611T? 

l12l CKOJihKO Mera6aiiT 11HcpopMaU:1111 conep)I(HT coo6meHHe o6beMoM 233 611T? 

l1al CKOJihKO Mera6aJiT HHcpopMaU:HM conep)I(HT coo6meHHe o6beMoM 225 611T? 

I14J CKoJihKO KHJio6aiiT 11HcpopMaU:1111 conep)I(MT coo6meHHe o6beMOM 226 611T? 
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l1sl CKOJlhKO Kl·mo6aih HHcpopMal.lHH co.nep)I(HT coo6meHwe o6oeMoM 217 6wT? 

[!!] CKOJlhKO 6HTOB HHcpopMal.lHH co.nep)I(HT coo6meHHe o6oeMOM B 8 Mera6aiiT? 

l11l CKOJlhKO 6HTOB HHcpopMal.lHH co.nep)I(HT coo6meHHe o6oeMoM B 16 Mera6aiiT? 

[!!] CKOJlhKO 6aiiTOB HHcpopMal.lHH co.n:ep)I(HT coo6meHwe o6oeMoM B 32 Mera6aiiTa? 

l1sl CKOJlhKO 6aiiTOB HHcpopMal.lHH co.nep)I(HT coo6meHHe o6oeMOM B 4 rwra6aiiTa? 

l20 I CKonhKO 6HTOB HHcpopMal.lHH co.nep)I(HT coo6meHwe o6oeMoM B 8 rwra6aiiT? 

l21l )J:Jl.SI xpaHeHH.SI paCTPOBOrO H306pa)l(eHH.SI pa3MepOM 160 X 128 TIHKCeJleH OTBe-

JlH 5 KMno6aiiT naM.SITM. KaKOBO MaKCHMaJlhHO B03MO)I(HOe KOJlMt.IeCTBO l.lBeToB 

B TiaJlHTPe H306pa)l(eHH.SI? 

l22l )J:Jl.SI xpaHeHH.SI paCTPOBOrO H306pa)l(eHH.SI pa3MepOM 64 X 128 TIHKCeJleH OTBe­

JlH 3 KHno6aiiTa naM.SITM. KaKoso MaKCMMaJlhHO B03MO)I(HOe KOJlHt.IeCTBO l.lBe­

TOB B TiaJlHTPe H306pa)l(eHM.SI? 

1231 )J:Jl.SI xpaHeHH.SI paCTPOBOrO H306pa)l(eHH.SI pa3MepOM 64 X 32 TIHKCeJleH OTBeJlH 

256 6aiiT naM.SITM. KaKoBo MaKCHMaJlhHO B03MO)I(HOe KOJlMt.IeCTBO l.lBeTOB B na­

JlHTpe H306pa)l(eHM.SI? 

1241 )J:Jl.SI xpaHeHH.SI paCTPOBOrO H306pa)l(eHM.SI pa3MepOM 32 X 32 TIHKCeJleH OTBeJlH 

512 6aiiT naM.SITM. KaKoBo MaKCHMaJlhHO B03MO)I(HOe KOJlMt.IeCTBO l.lBeToB B na­

JlMTpe H306pa)l(eHM.SI? 

l2sl )J:n.SI xpaHeHM.SI pacTposoro M3o6pa)l(eHM.SI pa3MepoM 64 x 64 nMKceneH: OTBenM 

3 KI1Jio6aiiTa naM.SITH. KaKoBo MaKCMMaJlhHO B03MO)I(Hoe KOJIMt.IeCTBO l.(BeToB 

B TiaJlHTPe H306pa)l(eHI1.SI? 

12&1 KaKoii o6oeM naM.SITH Heo6xo.n:MMO Bhi.LJ:emnh no.n xpaHeHHe paCTPOBoro H3o6pa­

)l(eHI1.SI pa3MepOM 128 X 128 TII1KCeneii, eCJ111 B TiaJ111TPe H306pa)l(eHI1.SI 64 UBeTa? 

l21l KaKoii o6oeM naM.SITM Heo6xo.n:MMO Bhi.LJ:eJlHTh no.n xpaHeHMe pacTPOBoro 

H306pa)l(eHM.SI pa3MepOM 128 X 128 TIHKCeJieH, eCJlH B TiaJlHTPe H306pa)l(eHM.SI 

256 l.lBeTOB? 

l2al KaKoii o6oeM naM.SITH Heo6xo.nwMo Bhi.LJ:eJIMTh no.n xpaHeHMe pacTPOBoro 

H306pa)l(eHH.SI pa3MepOM 640 X 480 TIHKCeJieH, eCJIH B TiaJlHTPe H306pa)l(eHM.SI 

16 MHJIJIHOHOB l.lBeTOB? 

l2sl KaKoii o6oeM naM.SITM Heo6xo,n:HMO Bhi,n:eJIHTh no.n: xpaHeHMe pacTPoBoro 

H306pa)l(eHM.SI pa3MepOM 240 X 192 TIHKCeJieH, eCJIH B TiaJlMTPe H306pa)l(eHM.SI 

65 TbiC.Sil.J l.(BeTOB? 
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l3D I KaKoH: o6beM naMHTH Heo6xo,n;HMO Shi.n;enHTh no.n: xpaHeHwe pacTposoro 
H306pa)l(eHHH pa3MepOM 256 X 512 llHKCeJieH, eCJIH S llaJIHrpe H306pa)l(eHHH 
16 I.J,SeTOS? 

l31l CKopocTb nepe.n;aqw .n;aHHhiX qepe3 ADSL-coe.llHHeHHe pasHa 2 500 000 6wT/c. 
llepe3 .n;aHHOe coe.n;wHeHHe nepe.n;ai:OT cpaH:n pa3MepoM 10 Mera6ai1T. Onpe.n;e­
JIHTe speM» nepe,llaliH cpaH:na s ceKyH.n;ax. (Cny)l(e6Hoii HHcpopMau.weH: npe­
He6peqh.) 

l32l CKopocTh nepe.n;aqw .n;aHHhiX qepe3 ADSL-coe.n;HHeHHe pasHa 5 000 000 6wT/c. 
llepe3 .n;aHHoe coe.llHHeHHe nepe.n;ai:OT cpaH:JI pa3MepoM 1 rwra6aH:T. Onpe.n;enwTe 
speMH nepe.n;aqw cpaH:na s MHeyrax. (CJIY)I(e6Hoii HHcpopMau.weH: npeHe6peqh.) 

l33l CKopocTh nepe.n;aqw ,llaHHhiX qepe3 ADSL-coe,n;HHeHHe pasHa 256 000 6wT/c. 
llepe3 .llaHHoe coe.n;HHeHHe nepe.n;ai:OT cpaH:n pa3MepoM 3,5 Mera6aH:Ta. Onpe­
.n;enwTe speM» nepe,llaqw cpaH:na s ceKyH.n;ax. (Cny)l(e6Hoii HHcpopMau.weH: 
npeHe6peqh.) 

l34l CKopocTh nepe.llaqw .n;aHHhiX qepe3 ADSL-coe.n;HHeHwe pasHa 1 000 000 
6wT/c. l!epe3 .n;aHHOe coe.n;wHeHHe nepe.n;ai:OT cpaH:n pa3MepoM 100 Mera6aH:T. 
Onpe.n;enwTe speM» nepe.n;aqw cpaH:na s MHHyTax. (Cny)l(e6Hoii HHcpopMau.weH: 
npeHe6peqh,) 

l35l CKopocTh nepe.n;aqw .n;aHHhix qepe3 ADSL-coe.n;wHeHHe pasHa 128 000 6wT/c. 
llepe3 .n;aHHOe coe.n;wHeHHe nepe.n;ai:OT cpaH:n pa3MepoM 8 Mera6aH:T. Onpe.n;e­
JIHTe speM» nepe.n;aqw cpaH:na s ceKyH.llax. (Cny)l(e6Hoii HHcpopMau.weH: npe­
He6pellh.) 

l3&l CKopocTh nepe.n;aqw .n;aHHhiX qepe3 ADSL-coe.n;HHeHHe pasHa 256 000 6wT/c. 
Onpe,lleJIHTe HaH60JihiiiHH pa3Mep cpaH:Jia, KOTOphiH MO)I(eT 6hiTh nepe.n;aH qepe3 
,llaHHOe coe.n;HHeHHe 3a 10 MHeyT. (Cny)l(e6HOH HHcpopMai.J,HeH npeHe6peqh.) 

l37l CKopocTb nepe.n;aqw .n;aHHhiX qepe3 ADSL-coe.n;HHeHHe pasHa 128 000 6wT/c. 
Onpe.n;emue Haw6onhiiiHH pa3Mep cpaH:na, KOTOphiH MO)I(eT 6hiTh nepe.n;aH qepe3 
,llaHHOe COe,llHHeHHe 3a 7 MHeyT. (Cny)l(e6HOH HHcpopMai.J,HeH npeHe6peqb.) 

l3Bl CKopocTh nepe.n;aqw .n;aHHhiX qepe3 ADSL-coe.n;wHeHHe pasHa 512 000 6wT/c. 
Onpe.n:enwTe Haw6oJibiiiHH pa3Mep <Pa:i1:Jia, KOTOpbiH MO)KeT 6biTb nepe.n:aH qepe3 
.n;aHHOe coe.n:wHeHHe 3a 3 MHeyThi. ( CJIY)I(e6Hoii HHcpopMau.weH: npeHe6peqh.) 

l39l CKopocTh nepe.n:aqw .n;aHHhiX qepe3 ADSL-coe,llHHeHHe pasHa 1 000 000 6wT/c. 
Onpe.n;eJIHTe Haw6oJihiiiHH pa3Mep cpaH:na, KOTOphiH MO)I(eT 6hiTh nepe.n;aH qepe3 
.n;aHHOe COe,l1.HHeHHe 3a 11 CeKyH.n;. (Cny)l(e6HOH HHcpOpMai.J,HeH npeHe6peqh.) 



27 

l4ol CKopoCTh nepe~aqH ~aHHDIX qepe3 ADSL-coe~HHeHHe pasua 3 000 000 6HT/c. 
Onpe~eJIHTe uaH6onhmHii pa3Mep <f>aiina, KOTOphiH MO)I(eT 6hiTh nepe~au qepe3 
~auuoe coe~HHeHHe 3a 9 ce~. (CJI)')Ke6uoii HH<f>opMauHeii npeue6peqh.) 

1411 CKOJihKO ce~ ll01pe6yeTC.SI MO,IJ;eMY, nepe,IJ;aiOmeMY HH<f>opMaQHIO CO CKOpo­
CThiO 19200 6HT/C, qT06hl nepe,IJ;aTh QBeTHOe paClpOBOe H306pa)l(eHHe pa3MepOM 
1024 x 768 nHKceneii npH ycnoBHH, qTo B naJIHlpe 65 ThiC.SJ:q useTos? Pe3yJihTaT 
npe~cTaBhTe uenhiM qHcJioM. (CJI)')Ke6uoii HH<f>opMaQHeii npeue6peqh,) 

1421 CKOJihKO CeKyu,IJ; ll01pe6yeTC.SI MO,IJ;eMy, nepe,IJ;aromeMy HH<f>OpMal.(HIO CO CKO­
pOCThiO 14400 6HT/C, qT06bi nepe,IJ;aTb QBeTHOe paClpOBOe H306pa)l(eHHe pa3-
MepOM 800 x 600 nHKceneii npH ycnoBHH, qTo B nanH1pe 256 useTos? Pe3yJih­
TaT npe~cTaBhTe uenhiM qHcJioM. (Cny)l(e6uoii HH<f>opMaQHeii npeue6peqh.) 

1431 CKOJihKO CeKyH~ ll01pe6yeTC.SI MO,IJ;eMy, nepe,IJ;aiOIUeMy HH<f>OpMaQHIO CO CKO­
pOCThiO 33600 6HT/C, qT06bi nepe,IJ;aTh QBeTHOe paClpOBOe H306pa)l(eHHe pa3-
MepOM 640 X 480 nHKCeJieH npH YCJIOBHH, qTO B llaJIHlpe 16 MJIH UBeTOB? 
Pe3yJihTaT npe,IJ;cTaBhTe uenhiM qHcnoM. (Cny)l(e6uoii HH<f>opMauHeii npeue-
6peqh,) 

1441 CKOJihKO ceKyH,IJ; no1pe6yeTC.SI MO,IJ;eMy, nepe,IJ;aromeMy HH<f>opMaUHIO co cKo­
pocThiO 9600 6HT/c, qTo6hl nepe,IJ;aTh useTHoe pac1posoe H3o6pa)l(eHHe pa3Me­
poM 1024 x 768 nHKceneii npH ycnoBHH, qTo B naJIHlpe 16 useTos? Pe3yJihTaT 
npe,IJ;cTaBhTe uenhiM qHcJioM. (CnJ)I(e6uoii HH<f>opMauHeii npeue6peqh,) 

1451 CKOJihKO CeKY~ n01pe6yeTC.SI MO~eMY, nepe,IJ;aiOmeMY HH<f>opMaUHIO CO CKOpo­
CThiO 24000 6HT/c, qTo6hi nepe,IJ;aTb QBeTHOe paClpOBOe H306pa)l(eHHe pa3MepOM 
1440 x 800 nHKceneii npH ycnoBHH, qTo B naJIHlpe 65 ThiC.SJ:q useTos? Pe3yJihTaT 
npe,IJ;cTaBhTe uenhiM qHcnoM. (C.rry)l(e6uoii HH<f>opMaQHeii npeue6peqh.) 

14&1 CKOJihKO ceKyH,IJ; no1pe6yeTC.SI Mo,IJ;eMy, nepe,IJ;aiOmeMy HH<f>opMaUHIO co cKo­
pocThiO 28800 6HT/c, qT06hi nepe,IJ;aTb 100 ClpaHHU TeKCTa B 40 ClpOK no 

60 CHMBOJIOB Ka~a.SI npH YCJIOBHH, qTO Ka~biH CHMBOJI KO,Il;HpyeTC.SI ,IJ;BYM.SI 
6aiiTaMH? Pe3yJihTaT npe,IJ;cTaBhTe uenhiM qHcnoM. (Cny)l(e6uoii Hu<f>opMaUH­
eii npeue6peqh.) 

1471 CKOJihKO ceKyH,n: no-rpe6yeTc.H Mo,n:eMy, nepe,n:momeMy HH<f>opMaU:HIO co cKo­

pocThiO 33600 6HT/C, qT06hi nepe,IJ;aTh 250 ClpaHHU TeKCTa B 45 ClpOK no 
63 CHMBOJIOB Ka~a.SI npH YCJIOBHH, qTO Ka~hiH CHMBOJI KO,Il;HpyeTC.SI O,IJ;HHM 
6aiiToM? Pe3yJihTaT npe,IJ;cTaBhTe uenhiM qHcJIOM. (Cny)l(e6uoii HH<f>opMauu­
eii npeue6peqh,) 

14&1 CKOJihKO ce~ ll01pe6yeTC.SI MO,IJ;eMY, nepe,IJ;aiOmeMY HHcpOpMaQHIO CO CKOpo­
CThiO 14400 6HT/C, qT06bi nepe,IJ;aTb 120 ClpaHHU TeKCTa B 30 ClpOK no 45 CHM-
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BOJIOB Ka)K)lrui npw YCJIOBHH, qTO Ka)K)lhiH CHMBOJI KO.lUIPYeTC.SI .ll.BYM.SI 6aifTaMH? 

Pe3yJihTaT rrpe.D.cTaBbTe ueJihiM qwcJioM. (C.JI)')Ke6Hoii wH$opMauweH: npeHe-

6peqb,) 

1491 CKOJibKO CeKYH.LJ. nOTPe6yeTC.SI MO.D.eMY, nepe.D.ruo~eMY HH$OpMal(HlO CO CKOpo­

CThlO 19200 6HT/c, ~o6hi nepe.D.aTh 150 CTPaHHI.( TeKcTa B 35 CTPOK no 50 CHMBO­

JIOB Ka)K)lrui IIpH YCJIOBHH, ~0 Ka)K)lbrn CHMBOJI KO.lJ.HPYeTC.SI O,lJ,HHM 6aifToM? Pe-

3YJihTaT rrpe.D.CTaBhTe l(eJibiM qlfCJIOM. (C.JI)')Ke6HOH HH$opMal(HeH rrpeHe6peqb.) 

I so I CKoJibKo ceKYH.LJ. noTPe6yeTc.s~ MO.D.eMY, nepe.11.aro~eMY HH$opMal(Hro co cKopo­

CThJO 9600 6HT/c, ~o6bi nepe.LJ.aTh 70 CTPaHHU TeKCTa B 60 CTPOK no 75 cwMBOJIOB 

Ka)K)lrui IIpH ycJIOBHH, ~0 Ka)K)lbiH CHMBOJI KO.lJ.HPYeTC.SI .ll.BYM.SI 6aifTaMH? Pe3yJih­

TaT rrpe.D.CTaBh Te ueJibiM qwcJioM. ( C.JI)')Ke6Hoii HH$opMal(HeH rrpeHe6pe%.) 

~ CBeTOBOe Ta6JIO COCTOHT H3 JiaMnoqeK, Ka)K)lrui H3 KOTOpbiX MOJKeT HaXO,lJ,HTh­

C.SI B TPeX cocTO.SIHH.SIX: «BKJIJOqeHO», «BhiKJIJOqeHo» HJIH «Mwraen>. KaKoe 

HaHMeHbiiiee KOJIHqeCTBO JiaMnoqeK ,lJ,OJIJKHO HaXO,lJ,HThC.SI Ha Ta6JIO, qT06hi 

C ero nOMO~blO MOJKHO 6biJIO nepe,lJ,aTb 195 pa3JilfqHhiX CHfHaJIOB? 

ls2l CBeTOBOe Ta6JIO COCTOHT H3 JiaMnoqeK, Ka)K)lrui H3 KOTOpbiX MOJKeT HaXO,lJ,HTh­

C.SI B TPex cocTO.SIHH.Six: «BKJiroqeHo», «BhiKJiroqeHo» HJIH «Mwraen>. KaKoe 

HaHMeHhiiiee KOJIHqeCTBO JiaMnoqeK ,lJ,OJIJKHO HaXO,lJ,HTbC.SI Ha Ta6JIO, qTo6bi 

C ero nOMO~hlO MOJKHO 6hiJIO nepe,lJ,aTh 75 pa3JilfqHhiX CHfHaJIOB? 

I sal CseTOBOe Ta6JIO COCTOHT H3 JiaMnoqeK, Ka)K)lrui H3 KOTOpbiX MOJKeT HaXO,lJ,HTh­

C.SI B TPex cocTO.SIHH.SIX: «BKJiroqeHo», «BhiKJIJOqeHo» HJIH «MwraeT». KaKoe 

HaHMeHhiiiee KOJIHqeCTBO JiaMnoqeK ,lJ,OJIJKHO HaXO,lJ,HTbC.SI Ha Ta6JIO, qT06hi 

C ero nOMO~hlO MOJKHO 6hiJIO nepe,lJ,aTh 255 pa3JilfqHhiX CHfHaJIOB? 

ls41 CBeTOBOe Ta6JIO COCTOHT H3 JiaMnoqeK, Ka)K)la.SI H3 KOTOpbiX MOJKeT HaXO,lJ,HTh­

C.SI B .ll.BYX COCTO.SIHH.SIX: «BKJIJOqeHO» HJIH «BhiKJIJOqeHO». KaKoe HaHMeHhiiiee 

KOJilfqeCTBO JiaMnoqeK ,lJ,OJIJKHO HaXO,lJ,HTbC.SI Ha Ta6JIO, qT06hi C ero nOMO~hiO 

MO)I(HO 6hiJIO nepe.D.aTb 196 pa3JilfqHhiX CHfHaJIOB? 

Iss I CBeTOBOe Ta6JIO COCTOHT H3 JiaMnoqeK, Ka)K)lrui H3 KOTOpbiX MO)I(eT HaXO,lJ,HTh­

C.SI B .ll.BYX COCTO.SIHH.SIX: «BKJIJOqeHO» HJIH «BhiKJIJOqeHO». KaKOe HaHMeHhiiiee 

KOJilfqecTBO JiaMnoqeK ,lJ,OJI)I(HO HaXO,lJ,HThC.SI Ha Ta6JIO, qT06hi C ero nOMO~hlO 

MOJKHO 6hiJIO nepe.D.aTh 64 pa3JilfqHhiX CHfHaJia? 

Is& I CseTOBOe Ta6JIO COCTOHT H~ JiaMilO'leK, KaJK,llrui H3 KOTOpbiX MO)I(eT HaXO,lJ,HTh­

C.SI B TPeX cocTO.SIHli.SIX: «BKJIIOqeHo», «BhiKJiroqeao» HJIIi «Mwraen>. CJ<OJihKO 

pa3JIJ1qHbiX CHfHaJIOB MOJKHO nepe,lJ,aTb npH nOMO~H TaKOfO Ta6JIO, eCJIH Ha 

HeM 6 JiaMnoqeJ<? 
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ls1i CseTOBOe Ta6JIO COCT011T 113 JiaMnoqeK, Ka)l(,lla.SI 113 KOTOpbiX MO)I(eT HaXO,lli1Th­

C.SI B rpex COCTO.SIHI1.SIX: «BKJIIOqeHO», «BhiKJIJOqeHO» 11J111 «MI1raeT». CKOJihKO 

pa3JII1qHhiX Cl1rHaJIOB MO)I(HO nepe,llaTh IIp11 IIOMOIU11 TaKOrO Ta6JIO, eCJII1 Ha 

HeM 5 naMnoqeK? 

I sal CseTOBOe Ta6JIO COCTOI1T 113 JiaMnoqeK, Ka)l()l;a.SI 113 KOTOpbiX MO)I(eT HaXO.lli1Th­

C.SI s rpex cocTO.SIHI1.Six: «BKJIJOqeHo», «BhiKJIJOqeHo» 11n11 «MI1raeT». CKOJihKO 

pa3JII1qHhiX Cl1rHaJIOB MO)I(HO nepe,llaTb IIp11 IIOMOIU11 TaKOrO Ta6JIO, eCJII1 Ha 

HeM 4 JiaMIIOqKI1? 

ls9l CBeTOBOe Ta6JIO COCTOI1T 113 JiaMnoqeK, Ka)l(,lla.SI 113 KOTOpbiX MO)I(eT HaXO,lli1ThC.SI 

B .nsyx cocTO.SIHIDix: «BKJIJOqeHo» 11n11 «BhiKJIJOqeHo». CKOJihKO pa3JII1qHhiX Cl1r­

Hanos MO)I(HO nepe)l;aTh IIp11 IIOMOml1 TaKOrO Ta6JIO, eCJII1 Ha HeM 7 JiaMnoqeK? 

j&o I Cserosoe Ta6no coCToi1T 113 naMIIoqeK, Ka)l(,lla.SI 113 KOTophiX MO)I(eT HaXO.llHThC.SI s 

.nsyx coCTO.SIHH.SIX: «BKJIJOqeHo» IDII1 «BhiKJIJOqeHo». CKOJihKO pa3JIJ1qHhiX Cl1rHa­

JIOB MO:>KHO nepe,llaTb IIp11 IIOMOIU11 TaKOrO Ta6JIO, eCJII1 Ha HeM 1 0 JiaMnoqeK? 

1&11 KOMIIhJOTepHa.SI 11rpa COCTOI1T 113 16 ypOBHeH, Ha Ka)l(,llOM 113 KOTOphiX 11rpo­

KY HY)I(HO OThiCKaTh soceMh ceKpeTHhiX KJIJOqeif. Ilp11 nepexo.ne c ypoBH.SI Ha 

ypoBeHb y 11rpOKa OCTaJOTC.SI BCe HaM,lleHHble KJIJ0ql1. KaKOe MI1HI1MaJihHOe KO­

JII1qecTBO 611TOB IIOrpe6yeTC.SI .llJl.SI KO.ll11pOBaHI1.SI CeKpeTHhiX KJIJOqeif? 

l&21 WaxMaTHa.SI .llOCKa cocTOI1T 113 64 none:H: 8 CTon6uos Ha 8 crpoK. KaKoe MI1-

HI1MaJihHoe KOJII1qecTBO 611TOB IIOrpe6yeTC.SI ,llJI.SI KO,ll11pOBaHI1.SI KOOp,ll11HaT O,ll­

HOrO rnaxMaTHOrO IIOJUI? 

j&al B 3p11TeJihHOM 3ane .nse np.SIMoyroJihHhie o6nacTI1 3p11TeJihCKI1x Kpecen: o.nHa 

10 Ha 12, a .npyra.SI 17 Ha 8. KaKoe MI1HI1MaJihHoe KOJII1qecTso 611ToB norpe6y­

eTc.SI ,llJI.SI KO.ll11pOBaHI1.SI Ka)l(,llOrO MeCTa B aBTOMaTI1311pOBaHHOH CI1CTeMe yqeTa 

IIpO,lla)l(l1 611JieTOB? 

l&41 HeKoTopoe 11rposoe none cocTOI1T 113 28 KJieToK. KaKoe MI1H11MaJibHoe KOJII1-

qecTso 611TOB norpe6yeTC.SI .llJl.SI KO,ll11pOBaHI1.SI Ka)l(,llOH KJieTKI1 IIOJI.SI? 

j&sl B .nseHa.nuaTI13Ta)I(HOM o.nHono.noe3.llHOM .noMe ycTaHaBJII1BaJOT umpposo:H 

,llOMO<l>OH. KaKOe MI1H11Ma.JlbHOe KOJ1111.feCTBO 6HTOB IIOrpe6yeTC.SI ,llJl.SI KO,ll11pO­

BaHI1.SI HOMepa Ka)l(,llOM KBapT11phi, eCJII1 Ha Ka)l(,llOM 3Ta)l(e 8 KBapT11p? 

l&&l CKOJihKO CyiUeCTByeT pa3JII1qHhiX IIOCJie,llOBaTeJihHOCTeM 113 CI1MBOJIOB «IIJIJOC» 

11 «MI1HYC» ,llJ111HOM pOBHO 5 C11MBOJIOB? 

l&71 CKoJibKO cymecTsyeT pa3nl1qHhiX nocne.nosaTeJihHOCTe:H 113 CI1MBonos «X» 

11 «0» ,llJ111HOM pOBHO 6 CI1MBOJ10B? 
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!sal CKOJihKo cymecTsyeT p33JIHqHhiX rrocJie,n;osaTeJihHOcTei1: H3 cHMBOJios «rrJIJOc» 

H «MHHYC» ,ll;JIHHOH pOBHO 7 CHMBOJIOB? 

Iss! CKOJihKO cymecTsyeT p33JIHqHhix rrocJie,n;osaTeJihHocTei1: H3 cHMBOJIOB «A», 

«B», «C» 11 «0» )lJIHHOH poBHO 3 CI1MBOJia? 

l10 I CKOJihKO cymecTsyeT p33JIHqHhiX rrocJie,n;osaTeJihHOCTei1: H3 CHMBOJIOB «A», 

«E» H «B» )lJIHHOH pOBHO 4 CHMBOJia? 

[!!] AJicpaBHT HeKOTOporo .H3hiKa COCTOHT H3 4 CI1MBOJIOB. OueHHTe 11Hcp0pMaUH­

OHHhiH 06beM C006IUeHH.H B 6ai1:TaX )lJIHHOH B 16 C11MBOJIOB. 

l12l AJicpaBHT HeKOTOpOrO .H3hiKa COCTOHT H3 7 CHMBOJIOB. 0UeHHTe 11HcpOpMaUH­

OHHhiH 06beM C006IUeHH.H B 6HTaX )lJIHHOH B 21 CHMBOJI. 

!131 AJicpaBHT HeKOTOporo .H3hiKa COCTOHT H3 12 CHMBOJIOB. OueHHTe HHcp0pMaU11-

0HHhiH 06beM C006IUeHH.H B 6ai1:TaX )lJII1HOH B 64 CI1MBOJia. 

1741 AJicpaBI1T HeKOTOporo .H3hiKa COCTOI1T 113 20 CI1MBOJIOB. 0ueHI1Te 11Hcp0pMaU11-

0HHhiH 06beM C006IUeHH.H )lJIHHOH B 40 CI1MBOJIOB. 

l1sl AJicpaBHT HeKoToporo H3hiKa cocTOHT H3 54 CHMBOJIOB. OueHI1Te HHcpopMaUH­

OHHhiH 06beM C006IUeHI1.H B 6ai1:TaX ,ll;JIHHOH B 120 CHMBOJIOB. 

17&1 11HcpOpMaUHOHHhiH 06beM C006IUeHH.H )lJII1HOH B 64 CHMBOJia COCTaBJI.HeT 

24 6ai1:Ta. Orrpe,lleJIHTe, H3 KaKOfO MaKCI1MaJihHOf0 KOJIHqecTBa CHMBOJIOB MO­

)I(eT COCTO.HTh aJicpaBI1T .H3hiKa, Ha KOTOpOM HaiTHCaHO )laHHOe C006IUeHHe. 

l11l 11HcpopMaUHOHHhiH 06beM C006IUeHH.H )lJIHHOH B 24 CHMBOJia COCTaBJI.HeT 

12 6ai1:T. Orrpe,lleJIHTe, H3 KaKOfO MaKCHMaJihHOfO KOJII1qeCTBa CI1MBOJIOB MO­

)I(eT COCTO.HTh aJicpaBI1T .H3hiKa, Ha KOTOpOM HaiTI1CaHO ,n;aHHOe C006IUeHHe. 

l1al 11HcpOpMaU110HHhiH 06beM C006IUeHH.H )lJII1HOH B 144 CHMBOJia COCTaBJI.HeT 

36 6ai1:T. Orrpe.ueJII1Te, H3 KaKoro MaKCI1MaJihHoro KOJIHqecTBa CI1MBOJIOB MO­

)I(eT COCTO.HTh aJicpaBI1T .H3hiKa, Ha KOTOpOM HaiTHCaHO )laHHOe C006IUeHI1e. 

1791 11HcpOpMaUHOHHhiH 06beM C006IUeHH.H )lJIHHOH B 120 CHMBOJia COCTaBJI.HeT 

75 6ai1:T. 0rrpe.neni1Te, 113 KaKOfO MaKCI1Ma.JlhHOf0 KOnl1qeCTBa CI1MBOllOB MO­

)I(eT COCTO.HTh aJicpaBHT .H3hiKa, Ha KOTOpOM HaiTHCaHO ,LJ;aHHOe C006IUeHHe. 

lao I 11HcpopMaUHOHHhii1 o6beM coo6meHHH ,n;JII1Hoi1: s 204 CI1MBoJia cocTasJI.HeT 

51 6ai1:T. 0rrpe.ueni1Te, 113 KaKOfO MaKCI1MaJihHOfO KOnl1qeCTBa CHMBOllOB MO­

)I(eT COCTO.HTh aJicpaBHT .H3hiKa, Ha KOTOpOM HaiTHCaHO ,n;aHHOe C006IUeHHe. 
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la1l MeTeoponorHlleCKrui cTaHQIDI se.n;eT Ha6mo.n;eHHe 3a HanpasneHHeM BeTPa. 

Pe3yJihTaTOM o.n;Horo H3MepeHIDI .HBJI.HeTC.H o.n;Ho H3 BOChMH B03MO:>KHhiX Ha­

npasneHHH, KOTOpoe 3allHChiBaeTC.H npH llOMOIQH MHHHMaJibHO B03MO:>KHOrO 

KOJIHlleCTBa 6HTOB. CTaHQIDI c.nenana 384 H3MepeHIDI. KaKos HH<J?opMaQHOH­

HhiH 06'beM pe3yJihTaTOB Ha6mo.n;eHHH? 0rBeT yKa:>KHTe B 6aiiTaX. 

la2l MeTeoponorHlleCKrui cTaHQIDI se.n;eT Ha6mo.n;eHHe 3a HanpasneHHeM BeTPa. 

Pe3yJihTaToM o.n;Horo H3MepeHIDI .HBJI.HeTC.H o.n;Ho H3 BOChMH B03MO:>KHhiX Ha­

npasneHHH, KOTOpoe 3allHCbiBaeTC.H npH llOMOIQH MHHHMaJibHO B03MO:>KHOrO 

KOJIHlleCTBa 6HTOB. CTaHQIDI c.nenana 264 H3MepeHH.H. KaKos HH<J?opMaQHOH­

HhiH 06'beM pe3yJihTaTOB Ha6JIIO,D;eHHH? 0TBeT yKa:>KHTe B 6aiiTaX. 

la31 MeTeoponorHllecKrui cTaHQIDI se.n;eT Ha6nro.n;eHHe 3a HanpasneHHeM BeTPa. 

Pe3yJihTaToM o.n;Horo H3MepeHIDI .HBJI.HeTC.H o.n;Ho H3 BOChMH B03MO:>KHhiX Ha­

npasneHHH, KOTOpoe 3allHChiBaeTC.H npH llOMOIQH MHHHMaJibHO B03MO:>KHOrO 

KOJIHqecTBa 6HTOB. CTaHQIDI c.nenana 216 H3MepeHHH. KaKos HH<J?opMaQHOH­

HhiH 06'heM pe3yJihTaTOB Ha6mo,neHHH? 0TBeT yKa:>KHTe B 6aiiTaX. 

la41 MeTeoponorHlleCKrui cTaHQIDI se.n;eT Ha6nro.n;eHHe 3a HanpasneHHeM BeTPa. 

Pe3yJihTaToM o.n;Horo H3MepeHIDI .HBJI.HeTc.H o.n;Ho H3 BOChMH B03MO:>KHhiX Ha­

npasneHHH, KOTOpoe 3allHChiBaeTC.H npH llOMOIQH MHHHMaJibHO B03MO:>KHOrO 

KOJIHlleCTBa 6HTOB. CTaHQIDI c.nenana 360 H3MepeHHH. KaKos HH<J?opMaQHOH­

HhiH 06'heM pe3yJihTaTOB Ha6JIIO,D;eHHH? 0TBeT yKa:>KHTe B 6aiiTaX. 

las I MeTeoponorHlleCKrui cTaHQIDI se.n;eT Ha6nro.n;eHHe 3a HanpasneHHeM BeTPa. 

Pe3yJihTaToM o.n;Horo H3MepeHIDI .HBJI.HeTc.H o.n;Ho H3 BOChMH B03MO:>KHhiX Ha­

npasneHHH, KOTOpoe 3allHCbiBaeTC.H npH llOMOIQH MHHHMaJibHO B03MO:>KHOrO 

KOJIHlleCTBa 6HTOB. CTaHQIDI c.nenana 408 H3MepeHHH. KaKos HH<J?opMaQHOH­

HhiH 06'heM pe3yJihTaTOB Ha6mo,neHHH? 0TBeT yKa:>KHTe B 6aiiTaX. 

Ia& I MeTeoponorHlleCKrui cTaHQIDI se.n;eT Ha6nJO.n;eHHe 3a TeMnepaTYPoii so3.n;yxa. 

CliHTaeTc.H, liTO TeMnepaTYPa .n;oJI:>KHa 6hiTh npe.n;cTaBJieHa QeJihiM liHCJIOM. 

llpH 3TOM OHa He MO:>KeT onycKaTbC.H HH:>Ke MHHYC 43 rpa,nyCOB H llO.D;HHMaTb­

C.H Bhiiiie nnroc 51 rpa.nyca. Ka:>K,noe 3HalleHHe TeMneparyphi 3anHchlsaeTc.H 

npH llOMOIQH MHHHMaJihHO B03MO:>KHOrO KOJIHlleCTBa 6HTOB. 3a HeKOTOpbiH 

nepHo.n; speMeHH cTaHQIDI c.nenana 112 H3MepeHHH. KaKos HH<J?opMaQHOHHhiH 

06'beM pe3yJihTaTOB Ha6JIIO.D;eHHH? 

la1l MeTeoponorHlleCKrui cTaHQIDI se.n;eT Ha6nJO.n;eHHe 3a TeMnepaTYPOH so3.n;yxa. 

CliHTaeTc.H, liTO TeMnepaTYPa .non:>KHa 6b1Th npe.n;cTasneHa QeJihiM liHCJIOM. 

llpH 3TOM OHa He MO:>KeT onycKaThC.H HH:>Ke MHHYC 14 rpa,nycoB H llO.D;HHMaTh­

C.H Bhiiiie nnroc 18 rpa.nycoa. Ka:>K,noe 3HalleHHe TeMnepaTYPhi 3anHChiBaeTC.H 
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rrpu ITOMOIUH MHHHMaJihHO B03MOiKHOrO KOJIHqecTBa 6HTOB. 3a HeKOTOphiH 
rrepuo,n speMeHu cTaHUH.SI c,nenana 144 H3MepeHH.SI. KaKos HHcpopMauuoHHhiH 
06beM pe3yJihTaTOB Ha6mo,neHHH? 

I sal MeTeoponoruqecKa.SI cTaHUH.SI se,neT Ha6mo,neHue 3a TeMrreparypoii so3,nyxa. 
CquTaeTC.SI, qTo TeMrreparypa ,nOJiiKHa 6hiTh rrpe,ncTasneHa uenhiM qucnoM. 

IlpH 3TOM OHa He MOiKeT onycKaThC.SI HHiKe MHHYC 8 rpa,nyCOB H TIO,nHHMaThC.SI 
Bhiiiie nn10c 8 rpa,nycos. KaiK_noe 3HaqeHue TeMneparyphi 3anuchiBaeTC.SI npu 
ITOMOIUH MHHHMaJihHO B03MOiKHOrO KOJIHqecTBa 6HTOB. 3a HeKOTOphiH nepuo,n 
speMeHH cTaHUH.SI c,nenana 40 H3MepeHHH. KaKos HHcpopMauuoHHhiH o6neM 
pe3yJihTaTOB Ha6JIJO,neHHH? 

lag I MeTeoponoruqecKa.SI cTaHUH.SI se,neT Ha6nw,neHue 3a TeMnepaTypoii so3,nyxa. 
CquTaeTC.SI, qTo TeMnepaTypa ,noniKHa 6hiTh npe,ncTasneHa uenhiM qucnoM. 
IJpu 3TOM OHa He MOiKeT onycKaThC.SI HHiKe MHHYC 28 rpa,nycoB H TIO,nHHMaTh­
C.SI Bhiiiie TIJIIOC 36 rpa,nycos. KaiK,noe 3HaqeHue TeMneparyphi 3anuchmaeTC.SI 
rrpH ITOMOIUH MHHHMaJihHO B03MOiKHOrO KOJIHqecTBa 6HTOB. 3a HeKOTOphiH 
rrepuo,n speMeHu cTaHUH.SI c,nenana 168 H3MepeHHH. KaKos HHcpopMauuoHHhiH 
06'heM pe3yJihTaTOB Ha6JIJO,neHHH? 

I go I MeTeoponoruqecKa.SI cTaHUH.SI se,neT Ha6nw,neHue 3a TeMnepaTypoii so3,nyxa. 
CquTaeTC.SI, qTo TeMneparypa ,noJiiKHa 6hiTh npe,ncTasneHa uenhiM qucnoM. 
IJpu 3TOM OHa He MOiKeT onycKaThC.SI HHiKe MHHYC 25 rpa_nyCOB H TIO,nHHMaTh­
C.SI Bhiiiie nnwc 25 rpa.nycos. KaiK,noe 3HaqeHue TeMneparyphi 3anuchiBaeTc.SI 
npu TIOMOIUH MHHHMaJihHO B03MOiKHOrO KOJiuqeCTBa 6HTOB. 3a HeKOTOphiH 
nepuo,n speMeHu CTaHUH.SI c,nenana 96 H3MepeHHH. KaKos HHcpopMauuoHHhiH 
06'heM pe3yJihTaTOB Ha6JIJO,neHHH? 

[!!] 06biqHhiH ,nopOiKHhiH CBeTocpop 6e3 ,nOTIOJIHHTeJihHhiX CeKUHH rro,naeT IIIeCTh 
BH,nOB CHrHaJIOB (HenpepbiBHhle KpaCHhiH, iKeJIThiH H 3eJieHhiH, MHrawrn:ue 
iKeJIThiH H 3eJieHhiH, KpaCHhiH H iKeJIThiH O,nHOBpeMeHHO ). 3neKTPOHHOe 
YCTPOHCTBO ynpaBneHH.SI cBeTocpopoM nocne,noBaTeJihHO BocnpoH3Bo,nuT 3a­
nucaHHhie curHaJihi. Ilo,np.SI,n 3anucaHo 96 curHanoB cBeTocpopa. OueHHTe 

,naHHhiH HHcpOpMaUHOHHhiH o6'heM. 

1921 06hiqHhiH ,nopOiKHhiH CBeTocpop 6e3 ,nOTIOJIHHTeJihHhiX CeKUHH no,naeT IIIeCTh 
BH,ll;OB CHrHa.TIOB (HenpepLIBHLie KpaCHLIH, JKeJITLIH If 3eJieHLIH, MHraiOlliHe 
)l(eJIThiH H 3eJieHhiH, KpaCHhiH H iKeJIThiH o,nHOBpeMeHHO ). 3JieKTPOHHOe 

ycTPOHCTBO ynpaBneHH.SI cBeTocpopoM nocne,noBaTeJihHO BocnpoH3Bo,nuT 3a­
nucaHHhie curHanhi. Ilo,np.s~,n 3anucaHo 45 curHanos cseTocpopa. OueHHTe 
,naHHhiH HHcpOpMaUHOHHhiH o6'heM. 



33 

ls3l 06hJqHhiH .llOpOiKHhiH CBCTo<t>op 6e3 )lOIIOJIHHTCJihHhiX CCKQHH IIO)laeT IIICCTh 

BH)lOB CHrHaJIOB (HerrpephiBHbiC KpaCHbiH, iKCJIThiH H 3CJICHhiH, MHralOIUHC 

iKCJIThiH H 3CJICHhiH, KpaCHhiH H iKCJITbiH O)lHOBpeMCHHO ). 3JICKTpOHHOC 

YCTpOHCTBO yrrpaBJICHWI CBCTO<I>opoM IIOCJIC)lOBaTCJihHO BOCIIpOH3BO)lHT 3a­

IIHCaHHhiC cwrHaJihi. Ilo.up.s~.u 3arrwcaHo 72 cwrHana cseTo<l>opa. OueHHTe .naH­

HhiH HH<l>opMaQHOHHhiH 06'heM. 

1941 06hJqHhiH )lOpOiKHhiH CBCTO<I>op 6e3 )lOIIOJIHHTCJihHhiX CCKQHH IIO)laeT IIICCTh 

BH)lOB CHrHaJIOB ( HerrpephiBHbiC KpaCHhiH, iKCJITbiH H 3CJICHhiH, MHralOIUHC 

iKCJIThiH H 3CJICHhiH, KpaCHhiH H iKCJIThiH O)lHOBpCMCHHO ). 3JieKTpOHHOe 

yCTpOHCTBO yrrpaBJICHH.SI CBCTO<I>OpOM IIOCJIC)lOBaTCJibHO BOCIIpOH3BO)lHT 3a­

IIHCaHHbiC cHrHaJihi. Ilo.np.s~.n 3arrwcaHo 120 cwrHaJIOB cseTo<l>opa. OueHHTe 

)laHHhiH HH<I>opMaQHOHHhiH o6'heM. 

Iss! 06bJqHhiH .uopoiKHhiH cseTo<l>op 6e3 .uorronHHTeJihHhiX ceKuwu rro.uaeT rnecTh 

BH)lOB CHrHaJIOB ( HerrpepbiBHbiC KpaCHhiH, iKCJIThiH H 3CJICHhiH, MHralOIUHC 

iKCJIThiH H 3CJICHhiH, KpaCHbiH H iKCJIThiH O)lHOBpeMeHHO ). 3JICKTpOHHOe 

yCTpOHCTBO yrrpaBJICHWI CBeTO<I>OpOM IIOCJIC)lOBaTCJihHO BOCIIpOH3BO)lHT 3a­

IIHCaHHbiC cwrHaJihi. Ilo.np.s~.u 3arrwcaHo 144 cwrHana cseTo<l>opa. OueHHTe 

)laHHhiH HH<I>OpMaQHOHHhiH 06'heM. 

ls&l .IJ:H<I>pOBOH BOJibTMCTp H3MCp.SieT BCJIHqHHY Haiip.SiiKCHH.SI C TQqHOCTblO )lO 

0,01 B. Orrpe.neJIHTe MHHHMaJihHYIO pa3p.SI.llHOCTh aHanoro-uw<Pposoro rrpe­

o6pa3oBaTeJI.SI (KOJIHqeCTBO 6HTOB Ha KaiK)lOC 3HaqeHHC Haiip.SiiKCHIDI), CCJIH 

MaKCHMaJihHOC Haiip.SiiKCHHe, KOTOpOe MOiKCT H3MCpHTb )laHHhiH BOJibTMCTp, 

cocTaBJI.SieT 6 B. 

ls1l .IJ:w<t>pOBOH BOJihTMCTp H3Mep.SieT BCJIHqHHY Haiip.SiiKCHH.SI C TQqHOCTblO )lO 

0,01 B. Orrpe.neJIHTe MHHHMaJihHYIO pa3p.SI.llHOCTh aHanoro-uw<Pposoro rrpe­

o6pa3osaTeJI.SI (KOJIHqeCTBO 6HTOB Ha KaiK)lOC 3HaqeHHC Haiip.SiiKCHH.SI), CCJIH 

MaKCHMaJihHOe Haiip.SiiKCHHe, KOTOpoe MOiKCT H3MCpHTb )laHHhiH BOJibTMCTp, 

cocTaBJI.SieT 5 B. 

lsal .IJ:w<t>poBOH BOJihTMCTp H3MCp.SieT BCJIHqHHY Haiip.SiiKCHH.SI C TQqHQCThlO )lO 

0,1 B. Orrpe.neJIHTe MHHHMaJihHYIO pa3p.SI.llHOCTh aHanoro-uw<Pposoro rrpe­

o6pa3oBaTeJI.SI (KOJIHqeCTBO 6HTOB Ha KaiK)lOC 3HaqeHHC Harrp.SiiKCHH.SI), CCJIH 

MaKCHMaJihHOe Haiip.SiiKCHHe, KOTOpOe MOiKCT H3MCpHTh )laHHhiH BOJihTMCTp, 

cocTaBJI.SieT 12 B. 

lssl .IJ:w<t>poBOH BOJihTMCTp H3MCp.SieT BCJIHqHHY HarrpR)KCHHR C TOqHOCTblO .llO 

0,1 B. Orrpe.neJIHTe MHHHMaJihHYIO pa3p.SI.llHOCTh aHanoro-uw<Pposoro rrpeo6-

2-1648 
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pa30BaTeJUI (KOJUfqeCTBO 6MTOB Ha Ka)l()loe 3HaqeHMe Hanp~DKeHH.H), ecnM MaKCM­

MallbHOe Hanp.H)I(eHMe, KOTOpoe MO)I(eT M3MepMTh .LJ:aHHhiH BOllhTMerp, COCTaBn.H­

eT 20 B. 

l1 00 I U:HcppoBoii BOllhTMerp M3Mep.s~eT BenMqMHY Hanp.s~)l(eHM.H c ToqHoCThiO .n:o 

0,1 B. Onpe.n:enMTe MMHMManhHYIO pa3p.H.LJ:HOCTh aHanoro-~Mcf>poBoro npeo6pa3o­

BaTen.s~ (KOllMqecTBO 6MTOB Ha Ka)I(.LJ:Oe 3HaqeHMe Hanp.H)I(eHH.H), ecnM MaKCMMallb­

HOe Hanp.H)I(eHMe, KOTOpoe MO)I(eT M3MepHTb .LJ:aHHhiH BOllbTMerp, COCTaBn.HeT 5 B. 



rnaaa 2 

OcHOBbl MaTeMaTH~tecKoi norHKH 

Allre6pa norMKM 

AJire6pa JIOrlfKH ( anrefipa BhiCKa3hiBaHHH) - 3TO <J>opMaJihHrui JIOrHqeCKrui TeOpHj{, 

pa3JJ.eJI MaTeMaTHqecKoif norHKH, pa3pa6oTaHHhiH B XIX B. B rpyJJ.ax aHrJIHHCKoro 

MaTeMaTHKa .[()I(OPJJ.)I(a EyJijl. B anre6pe norHKH HCIIOJih3YIOTCj{ an.2e6pautJecKue Me­

moObl JJ.Jljl perneHHj{ norHqecKHx 3a}l.aq. 

06beKTaMH aJirefiphi JIOrHKH ji8Jlj!IQTCj{ 6blCKQ3bl6QHUR. 

AJirefipa JIOrHKH IIpe}l.OCTaBJijleT MaTeMaTHqeCKHH aiiiiapaT, C IIOMO~hiO KO­

TOporo 3aiiHCbiBaiOT (KOJJ.HPYIOT, <J>opMaJIH3YIOT), yiipoi.I..J;aiOT, BhiqHCJij{IOT H IIpeo6-

pa30BhiBaiOT JIOrHqeCKHe BbiCKa3biBaHHj{. 

Jl02U'JeCKOe 6blCKa3bl6QHUe- 3TO IIOBeCTBOBaTeJihHOe IIpe}l.JIO)I(eHHe, 8 OTHO­

IIIeHHH KOTOporo MO)I(HO O}l.H03HaqHQ CKa3aTb, HCTHHHO OHO HJIH JIO)I(HO. B aJire6pe 

JIOrHKH OTBJieKaiOTCj{ OT CO}l.ep)l(aHHj{ ( CMbiCJia) BbiCKa3biBaHHj{ H paCCMarpHBaiOT 

JIHIIIb ero 3HaqeHHe. 

B 6ynesoif anre6pe (anre6pe norHKH) B03MO)I(Hbi TOJibKO JJ.Ba 3HaqeHHj{ JJ.Jijl 

JIOrHqeCKHX BbiCKa3biBaHHH H JIOrHqeCKHX KOHCTaHT: 

• HCTHHA - o6o3HaqaeTCj{ KaK True HJIH 1; 

• JIO)l(b- o6o3HaqaeTcj{ KaK False HJIH 0. 

llpHMepbi BbiCKa3biBaHHH: «Cero}l.Hj{ TeiiJIOe yrpm>, «...JS- HppaUHOHaJihHOe 

qHCJIO». 

He .SIBJij{IOTCji BbiCKa3biBaHHj{MH cneJJ.yiOI.I..J;He IIpe}l.JIO)I(eHHj{: 

• «IIOH}l.eT JIH cerO}l.Hj{ }l.O)I(}l.b ?» - BOIIpOCHTeJibHOe IIpe}l.JIO)I(eHHe, He HMeiO~ee 

csoHM 3HaqeHHeM HCTHHA HJIH JIQ)l(b; 

• «C}l.eJiaHTe }l.OMaiiiHee 3a}l.aHHe» - IIOBeJIHTeJihHOe IIpe}l.JIO)I(eHHe; HeB03MO)I(H0 

OIIpe}l.eJIHTb 3HaqeHHe BbiCKa3biBaHHj{ - HCTHHHO OHO HJIH JIO)I(HO; 

• «3TO IIpe}l.JIO)I(eHHe JIO)I(HO» - IIpOTHBOpeqHBOe yrsep)l(}l.eHHe. 

3aKOHhl aJirefipbi JIOrHKH IIOMOraiOT OIIpe}l.eJIHTh HCTHHHOCTb HJIH JIO)I(HOCTh 

COCTaBHbiX BbiCKa3hiBaHHH, He BHHKrui 8 HX CO}l.ep)l(aHHe.ll03TOMY IIpOCTbiM BbiCKa-

3biBaHHj{M cTaBj{TCj{ s cooTseTCTBHe norHqecKHe IIepeMeHHhle. HaiipHMep: A - JJ.Jijl 

BbiCKa3hiBaHHj{ «AHJJ.peii HsaHoB - spaq», B - «AHJJ.peii HsaHoB - rnaxMaTHCT», 

x 
1

- «3TOT KapaHJJ.aiii KpacHoro useTa», x 
2

- «3TOT KapaHJJ.aiii CHHero useTa». 

HaJJ. IIpocTbiMH BbiCKa3biBaHHj{MH s anre6pe norHKH oiipeJJ.eAAIOT norHqecKHe 

OIIepaUHH, B pe3yJihTaTe }l.eHCTBHj{ KOTOphiX IIOJiyqaiOTCj{ HOBbie COCTaBHbie BhiCKa-

3biBaHHj{. 
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OcHOBHble norM'IeCKMe onepaqMM a anre6pe norMKM 

B aJire6pe norHKH cyw:ecTBYIOT TP" ocHOBHhie onepan:HH. 

1. JlozuttecKoe ompul/aHue (uH6epcuR). 
06o3HaqaeTc.sr: A, -.A, not A, ae A. 
BhiCKa3hiBaHHe -,A HCTHHHO npH JIOJKHOM A H JIOJKHO npH HCTHHHOM A. 

2. JlozuttecKoe yMHOJICeHue (KoHbiOHKl/UR). 
06o3HaqaeTc.sr A&B, A and B, A ·B, A 1\ B, AB, A H B. 
BhiCKa3hiBaHHe A 1\ B HCTHHHO Tor.n;a H TOJihKO Tor.n;a, Kor.n;a o6a BhiCKa3hiBaHIDI 

A " B HCTHHHhl. 

3. JlozuttecKoe CllOJICeHue (OU3b10HKl/UR). 
06o3HaqaeTc.sr: A v B, A orB, A+ B, A HJIH B. 
BhiCKa3hiBaHHe A v B JIOJKHO Tor.n;a H TOJihKO Tor.n;a, Kor.n;a o6a BhiCKa3hiBaHIDI 

A H B JIOJKHhl. 

OcTa.TihHhie onepan:HH aJire6phi norHKH BhipaJKaiOTCH qepe3 nepahle TPH one­

paU.HH - orpHn:aHHe, KOHbiOHKU.HIO " .n;H3biOHKUHIO. IlepeqHcJIHM HX. 

4. JlozuttecKoe ClleOo6aHue (UMrlllUKGl/Wl). 
06o3HaqaeTc.sr: A~ B, A=> B. 
BhiCKa3hiBaHHe A ~ B JIOJKHO TOJihKO Tor.n;a, Kor.n;a A HCTHHHO, a B JIOJKHO. 

Ba~ao: B onepau.HH HMIIJIHKaUHH nochmKa A He o6H3aHa 6b1Th HCTHHHo:H, 

B OTJIHqHe OT norHqecKoro onepaTopa B H3hiKax nporpaMMHpoaaHIDI «eCJIH A 
TO B». 
11MIIJIHKaUHH BhipaJKaeTc.sr qepe3 .IJ:H3biOHKUHIO H orpHn:aHHe: 

A => B = -,A v B. 

5. 3K6U6aJleHmHOCmb {paBHOCHJihHOCTh, He06XO}l;HMOCTh H }l;OCTaTOqHOCTh ). 

06o3HaqaeTc.sr: A- B, A<=> B, A= B. 
BhiCKa3hiBaHHe A <=> B HCTHHHO Tor.n;a H TOJihKO Tor.n;a, Kor.n;a 3HaqeHIDI A H B 
CO BIIa}l;aiOT. 

3KBHBaJieHTHOCTh BhipaJKaeTC.sl qepe3 01pHUaHHe, ,llH3'hiOHKIJ,HIO H KOHhiOHKIJ;HIO: 

A<=> B = (-,A v B) 1\ (-JJ v A). 

6. lfCKJliOlJGIOUf.ee lfJIJf. 
06o3HaqaeTcH: A XOR B, A @ B 
BhiCKa3hiBaHHe A XOR B HCTHHHO, Kor.n;a A H B He paBHhi. 

UopHJlOK BhiDOJIHeHHH JioruqecKux onepauuil 3a.IJ:aeTcH KpyrJihiMH CK06Ka­

MH. IlpH OTCYTCTBHH cKo6oK nopjJ.IJ:OK BhiiiOJIHeHHj{ onepan:IDI cJie.n:yiOlllH:H: OTPHUaHHe, 

KOHbiOHKIJ:HjJ, }lH3biOHKUHj{, HCKJIIOqaiOW:ee I1Jil1, HMIIJIHKan:IDI, 3KBHBaJieHTHOCTh. 

CocTaBHOe BbiCK83biB8HHe (JIOrH1JeCK8H cJ»opMyJia) COCTOHT H3 HeCKOJihKHX 

BhiCKa3hiBaHHH, COe}lHHeHHhiX JIOrHqecKHMH OIIepaUIDIMH. J1CXO}l;Hhle BbiCKa3biBaHHj{ 
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MOryT 6h1Th JIOrlflleCKHMH rrepeMeHHhiMH HJIH JIOflfqeCKHMH KOHCTaHTaMH (HMeiOillH­

MH nocTO.SIHHoe 3HaqeHHe HCTHHA HJIH JIO)I{b ). 
JlorH'IeCK8H cJ»yHKUHH onpe,neJI.SieTC.SI Ha MHO)I(eCTBe JIOflfqecKHX rrepeMeH­

HhiX H norHqecKHX KoHcTaHT, rrpHHHMaromHx 3HaqeHHe HCTHHA HJIH JIO)I{b. 
3HaqeHHe cpyHKI.{Jflf BhlqJICJI.SieTC.SI B pe3yJibTaTe BhlllOJIHeHH.SI JIOflfqeCKHX OIIepaU:HH 

c (HJIH Ha,n) noruqecKHMH orrepaH,naMH. HanpHMep, 

F (A, B, C)= A 1\ (--., B v C); F(xl' x
2

, x) =--., x1 v x2 /\--., x3. 

JioruqecKyiO cpyHKU:HIO MO)I(HO 3a,naTb LlBYM.SI cnoco6aMH: norHqecKOH cpop­

MynoM: HJIH Ta6JIHI.{eH HCTHHHOCTH. Ta6JIHI.{a HCTHHHOCTH 3a,naeT 3HaqeHH.SI cpYHKU:lflf 

Ha Bcex B03MO)I(HhiX Ha6opax ee nepeMeHHhiX. 

TafiJIHUbl HCTHHHOCTH npOCTeiimHX JIOrH'IeCKHX cJ»yHKUHH: 

A B AAB A B AvB 

0 0 0 0 0 0 
0 1 0 0 1 1 
1 0 0 1 0 1 
1 1 1 1 1 1 

A B A<;::;>B A B A~B A B AXORB 

0 0 1 0 0 1 0 0 0 
0 1 0 0 1 1 0 1 1 
1 0 0 1 0 0 1 0 1 
1 1 1 1 1 1 1 1 0 

3aKOHblanre6pblnorMKM 

3aKOH JI:JIH HJIH .li:JIH H 
KoMMyTaTHBHbiii XvY=YvX XAY=Yf\X 
( nepeMeCTHTeJibHbiH ): 
JIOrl-fqecKHe nepeMeHHbie MOJKHO 

MeHHTb MeCTaMH 

AccouuaTHBHhiii (Xv Y) v Z=Xv (Yv Z) (X 1\ Y) 1\ Z = X 1\ ( Y 1\ Z) 
( coqeTaTeJihHhiii): 
JiorwqecKwe nepeMeHHhie 

B ,l(H3biOHKI.U:UIX H KOHbiOHKUH.SIX 

MOJKHO o6'be.[{HH»Tb B rpynnhi 

JI:HCTpu6yTHBHbiH (Xv Y) 1\ Z= (X 1\ Y) v Z= 
(pacnpe.lleJiuTeJihHhiii): = (X 1\ Z) v ( Y 1\ Z) = (Xv Z) 1\ (Yv Z) 
O.[{HHaKOBbie nepeMeHHbie 

8 .[{li3biOHKQHRX If KOHbiOHKQH.SIX 

MOJKHO BbiHOCHTb 3a CK06KH 
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0KOH'-IGHUe ma6!lUlJbl 

JaKOH ,[(JIB UJIU ,[(JIB U 

JaKOH HeDpOTHBOpe"'HB: XA-oX=O 
BbiCKa3biBamfe MO)I(eT 6biTb 

TOJibKO 11CTI1HHbiM 111111 110)1(HbiM, 

TpeTbero He .LJ.aHo 

3aKon HCKJIIO'lfenuoro TpeTLero: Xv -,X= 1 
BbiCKa3biBamte MO)I(eT 6biTb 

TOJibKO 11CTI1HHbiM 111111 110)1(HbiM, 

rpeThero He .n:aHo 

UpaouJia .LJ.e Mopraua --, (Xv Y) =-,X 1\--,Y --,(X 1\ Y) =-,X v--,Y 
JaKOHLICKJICHBaHHB (X 1\ Y) v (--, X 1\ Y) = Y (Xv Y) 1\ (-,Xv Y) = Y 
UcKJIIOWJeuue KOHCTanT Xv 0 =X, Xv 1=1 X 1\ 0 = 0, X 1\ I =X 
,L(ooiiuoro oTpuu.anuB: --,-,X= X 
.[I.BOHHOe OTp11UaHI1e 

11CKJIIOqaeT OTp11UaHHe 

U}J.eMUOTCHTHOCTH XvX=X XAX=X 

KonTpano3HU.HH A ~ B = --,B ~ --,A 

CnBTHeHMDJIHKau.uu X~ Y=--,Xv Y 
CnBTHeJKBHBaJieHTHOCTH A ~ B = (A 1\ B) v (--, A 1\ --,B) 

A ~ B = (A v --, B) 1\ (--, A v B) 
JaKOH DOrJIOIIJ.CHHB A v (A 1\ C) =A A 1\ (A v C) = A 

npeotipa30B3HH8 norH'I8CKHX BblpalKeHHM 

IIo.n npeo6pa3oBaHI1eM norwieCKI1X BLipa)l(eHI1M 11n11 ynpomeHI1eM nor11qecKo:H cpop­

MYJihi llOHI1MaeTcg 113MeHeHI1e 11CXO.LJ;HOrO JIOrl1qeCKOfO Bhipa)l(eHIDI B COOTBeTCTBI111 

C 3aKOHaMI1 anre6pbl JIOri1KI1, np11BO.LVIIUee K JIOrWieCKOM cpopMyne, B KOTOpOM MeHh­

rne onepaQ11M KOH'hlOHKU1111 11 .LJ;I13'hlOHKU1111 11 HeT 01pi1QaHI1M He3JieMeHTapHhlX cpop­

MyJI. TaK)I(e Bhipa)l(eHI1e cqi1TaeTcg ynpomeHHhiM, ecn11 nonyqi1Brnagcg cpopMyna 

co,nep)I(11T MeHhliiee KOJII1qeCTBO nepeMeHHhiX. 

[I] --, (x 1\--, x) v (y v -,y)= --,0 v 1 = 1. 

[!] --,(x v y) 1\ (x A-,y) = 

= --,x 1\ -,y 1\ (x 1\ -,y) = 
= --,x 1\ x A --,_,v A --,y = 

= 0 1\ -,y 1\ -,y = 0. 

flpaBUilO oe MopzaHa 

AccolJuamuBHblU 3aKOH 

OnepalJUR nepeJweHJwii c ee uHBepcueii 

OnepalJUfl c KoHcmaHmaMu 

[!] --,x 1\Y v --,(x v y) v X= llpaBUJlO oe MopzaHa 

= --.x 1\ y v --.x 1\ --,y v x = BbzHocumcR 3a CK06KU o6Ufuii MHOJICUme.nb 

= --,x 1\ (y V -,y) V X= --,x V X= 1. flpaBUJlO onepalJUU nepeMeHHOU C ee UH­

Bepcueu 



Ailre6pa nor~K~ 39 

[!] (x v y) 1\ (-..x v y) 1\ (-..x v -,y) = 
IloBmopRemcR Bmopou MHO:JICumellb- pa3peuteHo 3aKo­
HOM uOeMnomeHmHocmu 

= (x v y) 1\ (-..x v y) 1\ (-..x v y) 1\ (-..x v -,y) = 

= y 1\ -,x. 

[!] -,(x 1\Y v -,z) = 

=-,(x 1\ y) 1\ -,-,z = 
= (-,x v -,y) 1\ z. 

3ameM zpynnupy10mcR 06a nep6blX u 06a nocReOHux 
MHO:JICumeRR, K Ka:JICOou zpynne U3 OByx MHO:JICumeReu 
npUMeHRemcR onepalJUR CKJleU6QHUR 

CHuMaeM 3HaK ompulJaHUR, ttmo6bl oH cmoRR nepeo 
omOellbHblMU nepeMeHHblMU, a He nepeO UX KOM6UHQ­

lJURMU - npa6Ull0 oe MopzaHa 
Jlpa6UllO oe MopzaHa u 3QKOH 060UH020 ompUlJQHUR 

[!] X 1\ y V X 1\ y 1\ Z V X 1\ Z 1\ p = X 1\ (y 1\ (1 V z) V Z 1\ p) = 
=X 1\ (y V Z 1\ p) =X 1\ y V X 1\ Z 1\ p. 

BblHOCRmcR 3a cKo6Ku o6UJue MHO:JICumellu, npUMeHRemcR npaBUJlO onepalJUU 
C KOHCmaHmaMU 

DOCTpOeHMe Ta6nMq MCTMHHOCTM AIIR norM'IICKMX BblpllKIHMH 

Ta6JIHUa HCTHHHOCTH JIOfHqecKOH cpopMyJihl (cpyHKUHH) Bbipa)KaeT COOTBeTCTBHe 

Me:JI():{y BCeMH B03M0)KHbiMH Ha6opaMH 3HaqeHHH JIOfHqecKHX nepeMeHHhiX H 3Ha­

qeHHeM cpyHKUHH. 

,[(IDI cpyHKUHH OT .llByx nepeMeHHhiX CyiUeCTByeT 22 = 4 KOM6HHaUHH Ha6opOB 

3HaqeHHH nepeMeHHhix; .llllil cpyHKUHH TPex nepeMeHHhiX - 23 = 8; .llllil cpyHKUHH qe­

Thipex nepeMeHHhiX - 24 = 16 KOMfiHHaUHH 3HaqeHHH Ha6opOB nepeMeHHhiX. 

B o6meM cnyqae .lliDI cpyHKUHH OT N nepeMeHHhiX KOJIHqecTBo CTPOK M B Ta-

6nHue HCTHHHOCTH BhJqHcJUieTC~ no cpopMyJie: 

M=2N. 

llOCJie,LJ;OBaTeJibHOCTb UOCTpOeHH.H TaOJIH.Qbl HCTHHHOCTH: 

I) onpe.uenHTh KOJIHqecTBO N HCllOJih3yeMhiX nepeMeHHhiX B norHqecKoM 

Bbipa)KeHHH; 

2) BhJqHCJIHTh KOJIHqecTBO BCeB03MO)KHhiX Ha6opOB 3HaqeHHH nepeMeHHhiX 

M = 2N, paBHOe KOJIHqecTBY CTPOK B Ta6JIHUe HCTHHHOCTH; 

3) llO)lCqHTaTb KOJIHqecTBO JIOrHqecKHX onepaUHH B JIOfHqecKOM Bbipa)KeHHH 

H onpe)leJIHTh qHCJIO CTOJI6UOB B Ta6JIHUe, KOTOpOe paBHO CYMMe qlfCJia 

nepeMeHHhiX H KOJIHqecTBa JIOrHqecKHX onepaUHH; 
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4) 03arnaBHTb CTOJ16Ubl Ta6J1H:Ubl Ha3BaHIDIMH nepeMeHHbiX H Ha3BaHIDIMH 

norwqecKHX onepauHii; 

5) 3anOJ1HHTb CTOJI6Ubl JIOrHqecKHX nepeMeHHbiX Ha6opaMH 3HaqeHHH, HanpHMep, 

oT 0000 JlO 1111 c IIIaroM 000 1 B c.rryqae }liDI qeThipex nepeMeHHhlx; 

6) 3anOJ1HHTb Ta6J1HUY HCTHHHOCTH no CTOJ16QaM CO 3HaqeHIDIMH npoMe)K)'TOqHbiX 

onepauwu cJieBa HanpaBo; 

7) 3anonHHTh oKoHqaTeJlbHhiH cTon6eu 3naqenHH WlSI <i>YHKUHH F. 

)l,anee npHBO.LlSITC.SI 3a,llaqw Ha nOCTPOeHHe Ta6J1H:Ubl HCTHHHOCTH no JlOrHqe­

CKOH $opMyne. 

OJ <l>yHKUH.SI c .LlBYM.SI nepeMeHHhiMH: F(x,y) = -.xAy v--, (x v y) v x. 

Uepe- UpoMeJKyTo'lnble JioruqecKne cJ»opMyJibi Cl»yHKQHH F 
MeHHble 

X y -,x -,x "Y xvy --, (x v y) -.x/\y v-, (x v y) -,x 1\yV--, (x V y) V X 

0 0 1 0 0 1 1 1 
0 I I I 1 0 1 1 
I 0 0 0 I 0 0 1 
I I 0 0 1 0 0 1 

[!] <l>yHKUH.SI c TPeM.SI nepeMeHHhiMH: F =--, (x v --,y) v -,x "z. 
UepeMeHHbJe fl !JOMeJKyYO'IHble JIOrH'IeCKHe cJ»opMyJibl «<»yHKQHH F 

X y z --,y xv--,y -.(xv--,y) -,x -,x;\Z -.(xv--,y) v -.x/\Z 

0 0 0 I 1 0 1 0 0 
0 0 1 1 1 0 1 1 1 
0 1 0 0 0 1 1 0 1 
0 1 1 0 0 1 1 1 1 
I 0 0 1 I 0 0 0 0 
1 0 1 1 1 0 0 0 0 
1 1 0 0 1 0 0 0 0 
1 1 1 0 1 0 0 0 0 

00CTp08HH8 norH'IICKOH IIJYHKQHH DO Ta6nHqe HCTHHHOCTH 

ECJ1H H3BeCTHa Ta6nwua HCTHHHOCTH HeKOTOpOH <i>YHKUHH, TO }liDI nOCTPOeHIDI $op­

MYJ1bl norwqecKOH cpyHKUHH Heo6xo.nHMO nOCTPOHTh .LlH3'hlOHKUHlO Bcex nOJIHhiX 3Jie­

MeHTapHbiX KOH'blOHKUHH Ha BCeX Ha6opax nepeMeHHbiX, npHHHMalOIIUfX 3Ha'1eHHe }. 

f OBOp.SIT, qTo cpyHKUHSI npe,llCTaBJieHa B dU3biOHKmU6HOU HOpMaJlbHOU r/JopMe 

(J(H$), eCJIH OHa npe,llCTaBJieHa TOJibKO B BH.lle TPeX OCHOBHbiX JIOrH'IeCKHX one• 

paUHH ( OTPHUaHH.SI, KOH'blOHKUHH, .Lll13'hlOHKUHH) 11 He co,nep:)KHT OTJ'HUaHHH ae3J1e­

MeHTapHbiX cpopMyJI. HanpHMep: 
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(A 1\ -,B 1\ C) v (-.A 1\ B) v ( -,B 1\ -.C). 

Jlro6oe noruqecKoe Bbipa:>Keuue MO:>KHO npusecTH K ,[(H <I>. 
,[(H<I> Ha3biBaeTCH COBepweHHOU, ecnH BCe KOH'biOHKUHH COCTOHT 113 O,L{HOrO 

H TOrO :>Ke Ha6opa rrepeMeHHbiX, rrpuqeM Ka:>K,L{aH nepeMeHHaH BXO.L{HT TOllbKO O.L{HH 

pa3 (B03MO:>Kuo, c OTpHUaHHeM). HarrpHMep: 

(A 1\ -,B 1\ C) v (-,A 1\ B 1\ C) v (A 1\ -.B 1\ -.C). 

flpaBHna ITOCTpOeHHH noruqecKOH cpyHKUHH ITO Ta6nuue HCTHHHOCTH nyqrne 

scero pa3o6paTh ua npHMepe. 

[!] llyCTb 3a,L{aHa ITOllHaH Ta6nuua HCTHHHOCTH HeKOTOpOH cpyHKUHH: 

X y z F 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 1 

1 1 0 0 

1 1 1 1 

1. M3 Ta6nHUbi u~o y.LlanHTb CTpOKH, B KOTOpbiX 3uaqeuue cpynKUHH pasuo 0: 
X y z F 

0 1 0 1 

1 0 0 1 

1 0 1 1 

1 1 1 1 

2. ,[(nH Ka:>K,L{OH CTpOKH, B KOTOpoif: 3HaqeuHe cpyHKUHH paBHO 1, COCTaBn.sieTC.SI 

KOH'blOHKI.J;HH H3 BCeX rrepeMeHHbiX. llepeMeHHa.si BXO,L{HT B KOH'biOHKUHIO CO 

3HaKOM OTpHI.J;aHHH, ecnH :na rrepeMeHHaH B 3TOH CTpOKe paBHa 0: 

X y z F BcnoMoraTeJILHLiii cToJI6eu 
0 1 0 1 --,x 1\ y 1\ --,z 

1 0 0 1 X 1\ --,y 1\ -,z 

1 0 1 1 X 1\ --,y 1\ Z 

1 1 1 1 x/\y/\z 

3. BLipa:>KeHHH, nonyqenHLie B Ka:>K,L{OH CTpOKe, o6oe.L{HHHIOTC.SI onepau;uen 

,L{H3'blOHKI.J;HH: 

F(x, y, z) = ( --,x 1\ y 1\ -.z) v (x 1\ --,y 1\ --,z) v (x 1\ --,y 1\ z) v (x 1\ y 1\ z). 
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Pa360p TMDOBbiX 38A8'1 Er3 

[!] (/JeMo-eapuaHm 2009 2., 3aOatta A7) 
,[l.JI.SI KaKoro H3 YKa3aHHhiX 3Ha1JeHHH X HCTHHHO BhiCKa3hiBaHHe 

-{(X> 2) ~ (X>3))? 

1) 1 2) 2 3) 3 4) 4 

Pemeuue. K perneHHIO .n:auuoro THna 3a.n:aq cne.n:yeT npHcrynaTh «C Kouu:a». 

noc.Jie.[lH.SI.SI onepaU:H.SI B Bbipa)l(eHHH - OTPHU:aHHe K HMll.JIHKaU:HH. 

llocrpOHM Ta6JIHU:Y HCTHHHOCTH .[l.JI.SI onepaU:HH OrpHU:aHH.SI HMll.JIH­

KaU:HH: 

0TBeT: 3. 

A B A~B ---,(A ~B) 
0 0 1 0 
0 1 1 0 
1 0 0 1 
1 I I 0 

B 3a,[la1Je CTaBHTC.SI BOnpoc 06 HCTHHHOCTH BhiCKa3hiBaHH.SI, T.e. HaC 

HHTepecyeT 3Ha1JeHHe « 1 » B nocne.n:ueM cTon6u:e Ta6JIHU:hi: 

~ I ~ I ~ (A ~~B) I 
BMecTo A H B BcTaBJI$1eM Bhipa)l(eHH.SI H3 Hcxo.n:uoH: cpopMy.Jihi: 

-.((X> 2) ~ (X>3)) 

Bhipa)l(eHHe X> 2 .LlOJI)I(HO npHHHMaTh 3Ha4eHHe «HCTHHa», T.e. 

X>2. 

Bhipa)l(eHHe X > 3 .n:o.JI)I(HO npHHHMaTh 3uaqeuwe «JIO)I(h», T.e. 

X<=3. 

Perna.SI CHCTeMy uepaseucTB, nonyqaeM, 4TO X= 3 

[!] (/JeMo-eapuaHm 2009 2., 3aOatta A9) 
CHMBOJIOM F o6o3uaqeuo o.n:uo H3 yKa3aHHhiX HH)I(e norHlJeCKHX Bhipa)l(eHHH 

OT rpex apryMeHTOB: X, Y, Z. ,lJ;aH cpparMeHT Ta6JIJ·H . .(hl MCTMHHOCTM Bhipa:>Ke­

HH.SIF: 

X y z F 
1 0 0 1 
0 0 0 1 
1 1 1 0 



Anre6pa nor~K~ 43 

KaKoe BhipaJKeHHe cooTBeTCTByeT F? 

1) -,X A ---, Y A -.Z 2)X A Y A Z 3) Xv Yv Z 4) -,Xv -.Yv -.Z 

Pemeuue. Ecnu no.LJ.XO.LJ.MTh K perneHHIO 3a.LJ.a1IH cpopManhHO, To .LJ.JI.SI KaJK.LJ.o­

ro H3 lJeThipex npe.LJ.JIOJKeHHhiX BapHaHTOB JIOrHlleCKHX BhipaJKeHHH 

Ha.LJ.O BhlllHCJIHTh 3HalleHHe BhipaJKeHH.SI Ha rpex Ha6opax .LJ.aHHhiX, 

npe.LJ.CTaBJieHHhiX B Ta6JIHQe. TionyqeHHhie OTBeThl Ha.LJ.O CpaBHHTh 

C TeMH, KOTOphie .LJ.aHhl B IIOCJie.LJ.HeM CTOJI6Qe. ECJIH pe3yJihTaT Bhl­

llHCJieHHH He COBIIa.LJ.aeT C Ta6JIH1IHhiM XOT.SI 6hi Ha O.LJ.HOM Ha6ope 

.LJ.aHHhiX, TO paCCMarpHBaeMOe BhipaJKeHHe He .SIBJUieTC.SI OTBeTOM. 

0TBeT: 4. 

,Zlrr.SI .LJ.aHHOH 3a.LJ.a1IH npouecc perneHH.SI MOJKHO C.LJ.eJiaTh 6onee Ko­

poTKHM, eCJIH 3aMeTHTh, liTO: 

1) BhipaJKeHHe (2) - 3TO KOH'hiOHKUH.SI rpex nepeMeHHhiX, KOTOpa.SI 

Ha Ha6ope «1 1 1» (nocne.LJ.H.SI.SI crpoKa) npHHHMaeT 3HalleHHe 1, a B 

Ta6JIHQe YKa3aH 0, TO eCTh 3TO BhipaJKeHHe He MOJKeT 6hiTh OTBeTOM; 

2) BhipaJKeHHe (3)- 3TO .LJ.M3biOHKUH.SI rpex nepeMeHHhiX, KOTOpa.SI 

Ha Ha6ope « 1 I I» (nocne.LJ.H.SI.SI crpoKa) npHHHMaeT 3HalleHHe I, a 

B Ta6JIHQe YKa3aH 0, TO eCTh 3TO BhipaJKeHHe TOJKe He MOJKeT 6hiTh 

OTBeTOM. 

TeM caMhiM Mhi 6hicrpo oT6pocHJIH .LJ.Ba sapuaHTa, a .LJ.JI.SI ocTasrnux­

C.SI .LJ.BYX IIpH.LJ.eTC.SI .LJ.eJiaTh BhlllHCJieHH.SI .LJ.illl BCeX Ha6opOB .LJ.aHHhiX, 

npe.LJ.cTaBJieHHhiX B Ta6nuue. 

[!] (/JeMo-eapuaHm 2007 2., 3aOalJa A 1 0) 
KaKoe noruqecKoe BhipaJKeHHe paBHOCHJihHO BhipaJKeHHIO ---, (A A B) A -.C? 

I) -.A v B v -.C 
3) (-,A v -.B) A C 

2) (-.A v -.B) A -.C 
4) -.A A -.B A --,C 

Pemeuue. ,ll;aHHYIO 3a.LJ.aqy MOJKHO pernHTh .LJ.BYM.SI cnoco6aMH. 

Cnoco6 1. JlozulJecKue npeo6pa3oeaHwl 

K BbipaJKeHHIO ---, (A A B) npHMeH.SieM npasuno .LJ.e MopraHa: 

---, (A A B)= ( -.Av-.B). 

B pe3yJihTaTe IIOJIYllHM ( --,Av--,B) 1\ --,C, qTo COOTBeTCTByeT OTBery 

,NQ 2. 
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Cnocofi 2. Ta6JlUliHblU 

.ll:mi cpyHKU1111 -, (A/\B) A -,C Ha.UO llOCTJl011Tb Ta6JI11UY 11CTI1H­
HOCTI1. 3To nor11qecKoe Bbipa:>KeHI1e co.uep:>K11T rp11 nor11qecK11e 

nepeMeHHbie, ll03TOMY BCero 6y.ueT BOCeMb Ha6opOB 3HaqeHI1H 

nepeMeHHhiX, .um1 KOTOpbiX HYJKHO Bbiqi1CJII1Tb 3HaqeHI1e cpyHKU1111. 

ITocrpoeHI1e TaKoii Ta6JI11Uhi nyqrne npo113BO.lli1Tb no3TanHo. ITo 
npaBI1JIY np110p11TeTa JIOfl1qeCKI1X onepaU11H CHaqana BblllOJIH.~IeTC.SI 

.ueiicTBI1e B CK06Kax (T.e. KOH'hiOHKU11.SI AAB), a 3aTeM K HeM: crpo-

11TC.SI orp11uaH11e. Ha cne.uyromeM mare Heo6xo.U11MO nocrpo11Th oT­
p11UaHI1e rpeTheH JIOfl1qecKOH nepeMeHHOH C ( qeMy COOTBeTCTBy­

eT llieCTOH CTOJI6eu Ta6JI11Ubl). 3HaqeHI1e 11CXO.llHOfO Bbipa:>KeHI1.SI 
-, (A/\B) A -,C Bblqi1CJI.SieTC.SI KaK KOH'blOHKU11.SI .llByx llOCJie,llHI1X llO­

nyqi1Bllii1XC.SI CTOJI6UOB. 

A B c AAB -,(A A B) -,C -,(A A B) A -,C 
0 0 0 0 1 1 1 
0 0 1 0 1 0 0 
0 1 0 0 1 1 1 
0 1 1 0 1 0 0 
1 0 0 0 1 1 1 
1 0 1 0 1 0 0 
1 1 0 1 0 1 0 
1 1 1 1 0 0 0 

B KaqecTse B03MOJKHbiX sap11aHTOB OTBeTa HaM .uaHbi qeTbipe Bbipa­

:>KeHI1.SI. Bbiql1cn.s~eM 11x 3HaqeHM.SI .llJI.SI Ka:>K,lloro 113 BXO.llHhiX Ha6opos 

.uaHHhiX nonyqeHHOH Ta6JI11Uhi, np11qeM nepsoe :>Ke Hecosna.ueHI1e 
c .uaHHhiMI1 nocne.uHero cTon6ua 03HaqaeT, qTo paccMarp11saeMa.SI 

QlYHKU11.SI He .SIBJI.SieTC.SI npaBI1JlbHbiM OTBeTOM. 

0TBeT: 2. 

[iJ KaKoe 113 np11se.ueHHhiX 11MeH y.uosneTsop.s~eT ycnos1110: 

(Ilepsa.s~ 6yKsa cornacHa.s~) v (BTopa.s~ 6yKsa rnacHa.SI)--+(B cnose 4 6yKBbi) 

1) MHXAHJ1 2) fPHfOPHH 3) EBfEHHH 4) HOJ1AHTA? 

Pemeuue. Bse.ueM o6o3HaqeHI1.SI .un.s~ BhiCKa3hiBaHI1i1: 
• nepsa.s~ 6yKsa cornacHa.SI -A; 
• BTopa.s~ 6yKsa rnacHa.SI - B; 
• B cnose 4 6yKBhi - K. 
Tor.ua 11cxo.uHoe BbiCKa3biBaHI1e np11MeT Bl1.ll (A v B) ---+ K. 

ITpeo6pa3yeM ero:---, (A v B) v K =(-,A 1\ -,B) v K. 
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CocTaBHM .niDI BhiCKaJhiBaHIDI Ta6nuuy ucTuuuocTu. flpu 3TOM 3a­
MeTHM, qTQ HH B O.D;HOM CJIOBe HeT qeTblpex 6yKB, ll03TOMY .D;OCTa­
TOqHQ paccMOTJleTh TOJihKO cnyqau, Kor.n;a K JIO:>KHO. 

A B ...,A ....,B ....,AA....,B K (-.A 1\ -.B) v K 

0 0 1 1 1 0 1 
0 1 1 0 0 0 0 
1 0 0 1 0 0 0 
1 1 0 0 0 0 0 

JiornqecKrui <l>)'HKUIUI npHHHMaeT 3uaqeuue MCTHHA TOJihKO ua 
O.n;HOM ua6ope BXO.n;HbiX .D;aHHhiX: nepBasl 6YKBa - rJiaCHasl, BTOpasl -
COrJiaCHasl H B CJIOBe He 4 6yKBhl. 113 npe.D;JIO:>KeHHhiX BapHaHTOB 
OTBeTOB llO.D;XO.D;HT TOJihKO 'I'peTHH. 

0TBeT: 3. 

W KaKoe H3 npuse.n;eHHhiX HMeu y.n;osneTBOpjleT ycnosu10: 

(BTopas~ 6YKBa rnacuas~ ~ flepsas~ 6yKsa rnacuajl) A flocne,n;HAA 6yKsa cornacuajl 

1) AJIMHA 2) MAPK 3) ~bjl 4) AJIEKCAH,[(P? 

Pemeuae. Bse,n;eM o6o3uaqeuiDI .n;M BhiCKaJhiBauuii: 

• BTopas~ 6YKBa rnacuas~ - A, 

• nepsas~ 6YKBa rnacuas~ - B, 

• nocne,n;HAA 6YKBa cornacuas~ - P 
Tor.n;a ucxo,n;Hoe BhiCKaJhiBauue npuMeT su.n; (A ~B) A P. 

CocTaBHM .niDI Hero Ta6nuuy ucTuuuocTu. flpH 3TOM 3aMeTHM, qTo 
nocne.n;HAA 6yKBa ,n;oJI:>KHa 6b1Th cornacHoii, no3TOMY .n;ocTaToquo 
paCCMOTJleTh TOJibKO Te CJiyqau, KOr,n;a p HCTHHHO. 

A B A-+B p (A-+B) 1\ P 
0 0 1 1 1 
0 1 1 1 1 
1 0 0 1 0 
1 1 1 1 1 

JioruqecKasl <l>YHKUIDI npuuuMaeT 3naqeuue MCTMHA ua 'I'pex ua-
6opax BXO.D;HbiX ,n;aHHbiX: 

1) nepBasl, BTOpasl H llOCJie,D;HAA 6yKBhl - COrJiaCHhie ( OTBeT .M~4 ); 

2) nepsas~ 6YKBa - rnacuas~, BTopas~ - cornacuas~, nocne.IJ;Hj!j! 
COrJiaCHasl (TaKHX BapHaHTOB HeT); 
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3) rrepBajl H BTopajl 6yKBhi- rnaCHhie, rrocne,n:Hjljl- cornacHajl (Ta­

KHX BapHaHTOB HeT ). 

fl3 rrpe,llJIO)I(eHHhiX BapHaHTOB OTBeTa IIO,n:x.O,n:HT TOJihKO l.JeTBepTbiH. 

0TBeT: 4. 

ru KaKOBO HaHMeHhlllee HaTypanbHOe l.JHCJIO X, rrpH KOTOpOM HCTHHHO BhiCKa3hi­

BaHHe 

(X • X<80)~((X + 1) • (X+ 1)>80)? 

Pemeuue. PacKpoeM HMIIJIHKaQHIO, rronyqHM ---, (X2 < 80) v ((X+ 1 )2 > 80). 

Yl36aBHMCji OT OTPHQaHHji: (X2 ~ 80) V ((X+ 1 )2 > 80). 

3TO Bbipa)l(eHHe HCTHHHO, KOr,n:a HCTHHHO JIH60 X 2 
;::: 80, JIH60 

(X+ 1 )2 > 80. PaccMOTPHM o6a 3THX cnyqajl. 

1. TaK KaK peqh H,n:eT o HaTypanhHhiX (T.e. rroJIO)I(HTeJihHhix) l.JHC­

nax, X 2 > 8..0 HCTHHHO rrpH X> 4--JS. OKpyrnHB, rronyqaeM X> 9. .... 

2. (X+ 1 )2 > 80 HCTHHHO rrpH X+ 1 > 4 ..J5 T.e X> 4 ..J5- 1. OKpy­

rJIHB, rronyqHM X~ 8. 

CorrocTaBHB 3THX .n:sa pe3yJihTaTa, rronyqaeM X~ 8. 

[!] YKa)I(HTe 3Hal.JeHHjl rrepeMeHHhiX K, L, M, N, rrpH KOTOphiX JIO)I(HO norHt.IecKoe 

Bhipa)l(eHHe 

(---,Kv M) ~ (-.L v Mv N). 

0TBeT 3aiiHIIIHTe B BH,n:e CTPOKH H3 l.JeThipex CHMBOJIOB- 3Hal.JeHHM rrepeMeH­

HbiX K, L, MH N (B yKa3aHHOM rropjl,n:Ke). TaK, HarrpHMep, CTPOKa 1101 cooT­

BeTCTByeT TOMY, l.JTO K = 1, L= 1, M=O, N= 1. 

Pemeuue. Ha.n:o peiiiHTh ypasHeHHe (-.K v M) ~(-.L v Mv N)=O. 

1. flpeo6pa3yeM Bhipa)l(eHHe, HCIIOJih3Yji cpopMyJiy 3aMeHbl HM­

IIJIHKaQHH A~B = -.A v B: 

2. flo 3aKoHy .n:e MopraHa MO)I(HO 3arrHcaTh: 

(K A ---, M) v ( -.r v M v N) = 0. 
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3. 3TO JlOf.HqecKOe Bbipa)KeHMe 6y,neT JlO)KHhiM, KOr,na JlQ)KHbl o6a 

Bbipa)KeHM» B CK06KaX. Tor,na MO)KHO 3anMCaTh CMCTeMy ypaBHe­

HMH: 

{ 
_,L v Mv N=O, (1) 

K A _,M= 0. (2) 

4. l-13 (I) no.rryqaeM: _,L=O, M=O, N=O, 3HaqMT L = I, M = 0, N = 0. 

5. Ilo,ncTaBMM M=O B (2), nonyqMM: K A I = 0. 3HaqMT, K = 0. 

6. 3anmneM 3HaqeHM» nepeMeHHhiX K, L, M M N B YKa3aHHOM no­

p».nKe: 0 I 00. 

0TBeT: 0I00. 

[!] CKOJlhKO pa3nMqHhiX perneHMH MMeeT ypaBHeHMe 

((J A _,J) v _,Kv L) AM= I, 

r.ne J, K, L, M- norMqecKMe nepeMeHHhie? B OTBeTe He HY)KHO nepeqMcn»Th 

Bee pa3J1MqHhie Ha6ophi 3HaqeHMH J, K, L, M, npM KOTOphiX BhmonHeHo ,naH­

Hoe paBeHCTBO. B KaqecTBe OTBeTa HY)KHO yKa3aTh KOJlMqecTBO TaKMX Ha6o­

poB. 

Pemeuue. Ha.no pernMTh ypaBHeHMe (-,K v M) -+(_,L v Mv N)=O. 

0TBeT: 6. 

I. Y npocTMM Mcxo,nHoe Bhipa)KeHMe. flo 3aKoHy HenpoTMBO­

peqM» J !\ -,J = 0. 3anOMHMM, qTQ J MO)KeT npMHMMaTh mo6oe 

3HaqeHMe. IlonyqaeM: (0 v -,K v L) A M = I, qTo paBHOCMJlhHO 

(_,Kv L) 1\ M= I. 

2. flonyqeHHOe Bbipa)KeHMe MCTMHHO, KOr,na MCTMHHhl o6a qJleHa 

KOH'hlOHKI..(MM: M = I M -,K v L = 1. 
HeTPY.LJ:HO BM.LJ:eTh, qTo nonyqeHHa» CMCTeMa ,nByx ypaBHeHMH MMe­

eT TP" pa3nMqHhiX perneHM», HO npM 3TOM J- n106oe. 

[!] CKoJTbKO p3.3nMqHhiX pernem1M: MMeeT ypaBHeHMe 

r.ne J, K, L, M- norMqecKMe nepeMeHHhie? B OTBeTe He HY)KHO nepeq.Hcn»Th 

Bee pa3nMqHhie Ha6ophi 3HaqeHMH J, K, L, M, npM KOTOphiX BhmonHeHo 

,naHHoe paBeHCTBO. B KaqecTBe OTBeTa HY)KHO yKa3aTh KOJl.HqecTBO TaKMX 

Ha6opoB. 
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Pemeaue. 1. llpeo6pa3yeM Bhipa:>KeHI1e 11 BhiHeceM --.M 3a cKo6Ky, 11CllOJih3Y» 
.LJ:I1CTJJH6yTI1BHhiM 3aKOH: 

0TBeT: 4. 

--.Mv ((--.K v --.L)" (L v --.N}) = 0. 

2. llonyqeHHOe Bbipa:>KeHI1e JIO:>KHO, KOr.n:a o6a qJieHa .LJ:I13blOHKU1111 
np11HI1MalOT 3HaqeHI1e «JIO:>Kh», T.e. Mhl 11MeeM CI1CTeMy 113 .LJ:BYX 
ypaBHeHI1M: 

{ 
--.M= 0, 

((--.K v --.L)" (L v --.N)) = 0. 

3. 113 (1) cne.n:yeT, qTo M = 1. 

(1) 

(2) 

4. Bhipa:>KeHI1e (2) 6y.n:eT JIO:>KHhiM, ecn11 JIO:>KHO xoT» 6hi o.n:Ho Bhi­
pa:>KeHI1e B CK06KaX. llepen11rneM (2) KaK CI1CTeMy .LJ:BYX ypaBHe-
HI1M: 

{ 
--.K v --.r = o, 
L v -.N= 0. 

(3) 

(4) 

5. (3): --.K v --.r = 0, Tor.n:a K = 1 11 Ill= I, a N- n106oe (2 perne­
H11»). 

6. ( 4): L v --.N = 0, Tor.n:a L = 0 11 N = 1, a K- 11106oe ( ern.e 2 perne­
H11»). 

06rn.ee KOJII1qeCTBO perneHI1M paBHO CYMMe KOJII1qecTB perneHHM 
Ka:>K.LJ:oro ypasHeHH», TO ecTh 4. 

[ill CKOJihKO pa3JIWIHhiX perneHHM HMeeT CI1CTeMa ypasHeHHM 

x 1 v --.x2 = 1 , (1 ) 

x2 v --.xJ = 1, (2) 

X9 v -.xJo = 1. (9) 

Pemeaue. Mo:>KHO pernaTh :ny CI1CTeMy cne.n:yiOIIJ.I1M o6pa30M. 

Cnocofi 1. 
I. llpe.n:nono:>KI1M, qTo y Hac ecTh TOJihKO o.n:Ho ypasHeHI1e ( 1 ). 3To 
HMIIJIHKaU,JUI. ,z:::(aHHOe ypaBHeHHe HMeeT 3 perneHH}I. 

2. llpe.LJ:llOJIO:>KHM, qTO y HaC eCTh CHCTeMa 113 nepBbiX .LJ:BYX ypaBHe­
HI1M. ECJII1 COCTaBHTh Ta6JI11UY HCTHHHOCTH, TO 6y.n:eT 4 perneHH». 

3. ,lln» 'IpeX ypaBHeHHM nonyqHM 5 perneHHM. 

4. .Un» 9 ypasHeHI1M ( 10 nepeMeHHhiX) 6y.n:eT II perneHHM. 
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Cnocoo 2. 

1. IlycTh XI = 0, Tor.l(a H3 (1) X2 = 0, H3 (2) X3 = 0, ... , H3 (9) 
XIO = 0. Ilo.rryqaeM nepBhiH ua6op: 

I ~I I x; I x: I ~4 I x; I ~6 I x; I ~8 I x: I x~o I 
2. IlycTh XI= 1, TOr.l(a ecnu X2 = 0, TO H3 (2) X3 = 0, ... , H3 (9) 
XIO = 0. IlonyqaeM BTopoH: ua6op: 

I ~I I x; I x: I ~4 I x; I ~6 I x; I ~8 I x: I x~o I 
3. Ecnu X2 = 1, TOr.l(a H3 (3), ecnu X3 = 0, TO H3 (4) X4 = 0, ... , 113 
(9) XIO = 0. IlonyqaeM TpeTHH ua6op: 

11 T . .l(. 

Ecn11 JauecTH see perneuu.s~ B Ta6JI11U.y, TO nonyq11M: 

XI X2 X3 X4 X5 X6 X7 XB X9 XJO 
0 0 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 
1 1 1 1 0 0 0 0 0 0 
1 1 1 1 1 0 0 0 0 0 
1 1 1 1 1 1 0 0 0 0 
1 1 1 1 1 1 1 0 0 0 
1 1 1 1 1 1 1 1 0 0 
1 1 1 1 1 1 1 1 1 0 
1 1 1 1 1 1 l 1 1 1 

0TBeT: 11. 



50 r nasa 2. OcHOBbl MareMan1YecKo~ non1KI!1 

38A8'1M K p83Aeny ccAnre6pa norMKM>> 

B Ja)].aqax 1 - 6 CHMBOJIOM F o6oJuaqeuo O)].HO HJ yKaJaHHhiX B Ja)].aqe Jioruqe­

CKHX BbipaiKeHHH OT Tpex apryMeHTOB: X, y, z. 
,l(au «J»parMeHT Ta6JIHQbl HCTHHHOCTH BbipaiKeHHH F. KaKOe BbipaiKeHHe COOT­

BeTCTByeT F? 

IT]: 
X 

X 
0 
0 
1 

[}] 
X 

ru 
X 
0 
0 

[I] 
X 

0 

0 

y 

0 
0 
1 

0 I 
0 I 

1 
0 

z 
0 
1 
0 

0 

0 

1 
1 

F 

1 
0 

F 
1 
1 
0 

F 
1 
0 
0 

F 
0 

F 

0 
0 
0 

1) X A y v --,Z 

2) (-,X A Y) A --, y A --,Z 

3) (X A Y) v ( --,Y A --,Z) 
4) X A -.Yv Z 

I) -,(X A Y) v z 
2) -.(Xv Yv Z) 
3) X A y A --,Z 
4) -,X v y A --,Z 

I) -.(X A Y) v z 
2) X v -.Z----+ --, Y 
3) X A y A --,Z 
4) -.Y----+ X v -.Z 

1) Y v (X----+ Z) 
2) fA (-,XV --,Z) 
3) --,Y----+ (X A Z) 
4)(YvZ)AX 

1) (Xv Y) 1\ Z 
2)Z---+(YvX) 
3) (X A Y) A Z 
4) (X----+--, Y) A Z 
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X 
0 

0 
0 

F 
0 
0 
0 

I) (Xv Y) A Z 
2) z-+ y 
3) (X A Y) A --,Z 
4) (X-+ Y) A Z 

[!] YKa:>KHTe, .LJ:JUI KaKoro H3 yKaJaHHhiX 3HaqenHif X HCTHHHO BhiCKa3hiBaHHe 

-,(-,(X> 15)-+ (X> 16)) 

A) 15 E) 16 B) 17 f) 18 

[!] YKa)I(HTe, ,n:Jni KaKoro H3 yKa3aHHhiX 3HaqenHif X HCTHHHO BhiCKa3hiBaHHe 

(X> 10)-+ (50> (X+ 1)). 

A) 40 E) 51 B) 52 f) 50 

[!] ):(JI.SI KaKoro H3 yKaJaHHhiX 3HaqeuHH: X HCTHHHO BhiCKa3hiBaHHe 

(X*(X-8) > -25+2*X)-+ (X> 7)? 

I) 4 2) 5 3) 6 4) 7 

[!'!] ):(m1 KaKoro H3 yKaJaHHhiX 3HaqenHH: X HCTHHHO BhiCKa3hiBaHHe 

(X*(X-16) > -64)-+ (X> 8)? 

I) 5 2) 6 3) 7 4) 8 

[!..!] ):(n.SI KaKoro H3 yKaJaHHhiX JuaqenHH: X JIO)I(HO BhiCKa3hiBaHHe 

(X> 7) -+ (X- ueqeTHOe) ? 

I) 9 2) 8 3) 7 4) 6 

@] ):(n.SI KaKoro H3 yKaJaHHhiX 3HaqenHH: X JIO)I(HO BhiCKa3hiBanHe 

(X- ueqeTnoe) -+ (.X> 7) ? 

1) 9 2) 8 3) 7 4) 6 

[!!] ):(n.SI KaKHX H3 yKaJaHHhiX JuaqenHif X" Y HCTHHHO BhiCKa3hiBaHHe: 

(Y>X) A (Y+X>O) A (Y<l)? 

I) X=O, Y=O 2) X=O, Y= I /2 
3) X=O, Y=I 4) X=I/2, Y=I/2 

[!!] ):(n.SI KaKHX H3 yKaJaHHhiX 3HaqenHH: X H Y HCTHHHO BhiCKa3hiBaHHe: 

(Y<X) A (Y+X<O) A (Y>-1)? 

1) X=O, Y=O 2) X=O, Y= -I/2 
3) X=O, Y=-1 4) X=I/2, Y=-112 

51 



52 r nasa 2. OcHOBbl MaTeMaTwiecKo~ non1K~ 

[!!] ,ll;JUI KaKoro H3 yKa3aHHhiX 3HaqeHHH X JIO)I(HO BhiCKa3hiBaHHe: 

(X< I5)" (X> I2) ~(X< I4)? 

[ill KaKoBo HaH6onhrnee u;enoe qHcno X, npH KOTopoM JIO)I(HO BhiCKa3hiBaHHe 

((X-I2)•X+36 > 0) ~ ((X+I)•(X-I) > 39)? 

[!!] KaKoBo HaH6onhrnee u;enoe qHcno X, npH KOTopoM JIO)I(HO BhiCKa3hiBaHHe 

((X-IO)•X+25>0) ~ (X•X>30)? 

[ill KaKoBo HaH6onhrnee u;enoe qHcno X, npH KoTopoM HCTHHHO BhiCKa3hiBaHHe 

(X•(X+ I)> 99) ~ (X• X< 80)? 

[ill KaKoBo HaH6onhrnee u;enoe qHcno X, npH KOTopoM HCTHHHO BhiCKa3hiBaHHe 

(X•(X+ I)> 60) ~ (X• X< 50)? 

~ KaKoBo HaH6onhrnee u;enoe qHcno X, npH KOTopoM HCTHHHO BhiCKa3hiBaHHe 

(90<X•X) ~ (X< (X- I))? 

[!!] KaKOBO HaH60Jibiliee u;enoe qHCJIO X, IIpH KOTOpOM HCTHHHO BhiCKa3hiBaHHe 

(50<X•X) ~ (50>(X+I)•(X+I))? 

B laJJ.aqax 22 - 48 npeo6pa1yii:Te noruqecKue BLipa*eHHH. 

~ (A" -J3) v (-.A" B)" (A v B) 

~ ...., (A v B)" -,(A "...., (B v -.A)) 

~ (-.A" B) v (A" B" (A v -J3)) 

~ ...., (-.A v B)"...., (A"...., (B v -.A)) 

~ (A " B) v (-.A v B) " (A v -,B) 

lli] ...., (A v -J3) "....,(-.A"...., (-J3 v A)) 

~ (A v ...,B) " (-.A " B v A " B) 

~ ...., (A" B)" -,(A v...., (-J3 v A)) 

~ (A v B)" ((A" -J3) v (-.A" B)) 



Ailre6pa norlt1Klt1 

[!!] ---, (A " -J3) A ---, (A v ---, ( -J3 A A)) 

~ (-,A A -.B) v ((-,A A -J3) v (A A B)) 

[!!] ---,(A "B) A---, (A "---,(BAA)) 

~ (A A -J3) v -,(-,A v -.(B v A)) 

~ (-,A v B) A (-,A A B) A (-,A v -,B) 

00 ---, (A A -J3) " ---, (A A B) A (A A -.B) 

~ (A" -J3) v (-.A A B) v (A A B) 

[ill ---, (-,A v B) v---, (A v---, ( -J3 A -.A)) 

[!!] ---, (A ABA -.C) A (-,A v---, (B A -.C)) 

~ ---, (-,A A -.B A C) " (A v ---, ( -.B A ---,C)) 

~ ---,(A v B v -,C)"---, (A v---, (B" C)) 

~ ---,(A v B v C) v---, (-.A v---, (B" -,C)) 

~ (A A---, (B A -.C)) A---, (A v -.(-J3 v C)) 

~ ---, (A A B) A---, ( C A -.A) A---, (B A -.C)) 

~ ---,(A v B) v---, (C v -.A) v---, (-J3 v C)) 

@] ---, (A v B v -,C) v ---, (---, (A A -J3) v C) 

@] XAYAZ v--,XAYAZ 

[ill ---, (X A -,X) v Y A (X A Y v Y) 

[ill Y Ka:>KHTe, KaKOe JIOfHqecKOe Bbipa:>KeHHe paBHOCHJibHO Bbipa:>KeHHIO 

_,(_,A " _,B) v _,C. 

l)AABA_,C 

3) _,(A "B)~ _,C 

2)A v B v C 

4)A v B v _,C 
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~ Y Ka)IHfTe, KaKOe JIOfHY:eCKOe Bbipa)l{eHHe paBHOCHJibHO Bbipa)l{eHHIO 

(_,A A _,B) v _,C. 

I ) (_,A v __,C) A ( _,B v __,C) 2) A v B v C 

3) A 1\ B v _,C 

[ill Y Ka)I{HTe, KaKOe JIOfHY:eCKOe Bbipa)l{eHHe paBHOCHJibHO Bbipa)l{eHHIO 

(A v _,B) A _,A. 

1) (A v _,B) 1\ A 2) _,A 1\ _,B 

3) _,A v _,B 4) (_,A A B) A _,A 

[!!] Y Ka)I{HTe, KaKOe JIOfHY:eCKOe Bbipa)l{eHHe paBHOCHJibHO Bbipa)l{eHHIO 

__,(~ v -.B) A --.cAD. 

1)AABA-,CAD 

3) -.A v B v _,CAD 

2) A v --.B A C A D 

4) _,A A --.B A C A D 

lliJ YKa)I{HTe, KaKoe norwY:ecKoe Bbipa)l{eHwe paBHOCHJihHO Bbipa)l{eHHIO 

-.AvA A B. 

1) B 

~ YKa)I{HTe, KaKoe norwY:ecKoe Bbipa)l{eHwe paBHOCHJihHO Bbipa)l{eHHIO 

_,A A B v A. 

1) B 3)A v B 4) A A B 

[!!] Y Ka)I{HTe, KaKOe JIOfHY:eCKOe Bbipa)l{eHHe paBHOCHJibHO Bbipa)l{eHHIO 

_,(A A __, B) A C. 

1)--.AvBAC 

3) ~ v B 1\ _,c 
2) (-.A v B) A C 

4) ~ABA C 

[!!] YKa)I{HTe, KaKoe norwy:ecKoe Bhipa)l{eHwe paBHOCHJihHO Bbipa)l{eHHIO 

__,(-.A A -.B) v _,C. 

l)AABv--.C 

3) _,A A _,B v C 

2)A v B v C 

4)A v B v _,C 

B Ja.z.a-qax 57 - 63 DO HlBCCTHOH TaOJIHU.C HCTHHHOCTH JanumuTe JIOrH"IICCKYIO 

cJ»ynKUHJO u npeo6pa1yiiTe ee. 
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[ill ~ 
A B C F 
0 0 0 0 
o I o I 
o I 1 I 
o I 1 I 
1 I o I 
1 I o I 
1 I 1 I 
1 I 1 I 

1 1 1 
o I o 
1 1 o 

~ I ~ 
o 1 o 
1 I I 

[ill ..---,--~---.--~ 
A B C F 
0 0 0 1 

~ I ~ I ~ I ~ 
0 I 1 I 1 I 0 
1 I o I o o 
1 I o I 1 I 1 
1 

1

1 1 I o I o 
1 1 I 1 J 1 

[ill [ill 
A B C F 

0 0 0 0 
o I o I 
0 I 1 I 
o 1 1 

1 I o I 
1 I o I 
1 I 1 I 
1 I 1 l 

A B 
0 0 
0 0 

I 0 I 1 
o I 1 I 
1 I 0 I 
1 

! 

0 I 
1 1 I 1 1 

1 1 1 
o I o 
1 1 1 
o 1 1 
1 1 o 

~ I ~ 

c F 
0 0 
1 1 
0 I 1 
1 I o 
0 I 1 
1 I 1 

0 I 0 
1 0 

55 

A B c F 
0 0 0 1 
0 I o I 1 I 1 
0 I 1 I 0 I 1 
o I 1 I 1 I 0 
1 

I 
0 I 0 I 1 

1 o I 1 I 0 
1 l 1 I 0 l 0 
1 1 l 1 0 

A B c F 
0 0 0 1 
0 I o I 1 I 1 
0 I 1 I 0 I 0 
o I 1 I 1 1 o 
1 I o I o 1 o 
1 I o I 1 I o 
1 I 1 I 0 I 1 
1 l 1 J 1 l 1 

A B c F 

0 0 0 1 
0 I o I 1 I 1 
o 1 1 I 0 I o 
o I 1 I 1 I 1 
1 I o I 0 I 0 
1 I o I 1 1 1 
1 I 1 

I 
o 1 o 

1 I 1 1 l 0 



56 rnasa 2. 0CHOBbl MaTeMan1'i8CKO~ JlOr~K~ 

B 3a,L(a1JaX 64- 66 DO 3a.L(aHHOMY JIOrH1JeCKOMY Bbipa*eHHIO DOCYpOHTe TafiJIHQY 

HCTHHHOCTH. 

~ (B" C) v (-.B" -.q 

[ill (A " -.B) v (---..4 " C) v (-.B" C) 

[!!] (-.A "B" -.q" (A "B" C)" (A " -.B" -.q 

B 3a,L(a1JaX 67-74 BbifiepHTe npaBHJibHbiH OTBeT. 

[ill ,[(mi KaKoro cnosa MCTMHHO BbiCKa3biBauue 

(1 6yKsa- rnacuru~) "---. (3 6)'KBa- cornacuru~) v (4 6yKBa- rnacuru~)? 

1) abcde 2) bceda 3) abedc 4) bcade 

[!!] ,lliDI KaKoro CHMBOJibHOrO Ha6opa JIQ)I(HQ BbiCKa3biBaHHe: 

(Ilepsru~ 6YKBa- rnacuru~)-+ ((BTopru~ 6yKBa- cornacuru~)" (nocne,niDUI 
6yKsa- cornacuru~)) 

1) Ap6aneT 2) Ilpo6Ka 3) Kpau 4) ApKa 

~ ,lliDI KaKOrO CHMBOJibHOrO Ha6opa JIQ)I(HQ BbiCKa3biBaHHe: 
((IlepBrui 6yKBa- rJiaCHrui) 1\ -.(BTOprui 6yKBa- rJiaCHrui))-+ (TpeTMI 6)'KBa­
cornacuru~) 

1) KpoT 3) Ap6y3 4) 0a3HC 

[!!] KaKoe H3 npuse,neHHbiX HMeH y,noBJieTBOp.ReT norlflleCKOMY ycnosuro: 

( nepsru~ 6yKBa cornacuru~ -+ BTOprui 6yKBa cornacuru~) " nocne,niDUI 6)'KBa 
rnacuru~ 

1) EfOP 2) AJIEHA 3) CTAHMCJIAB 4) TAThj{HA? 

[!!] ,[(mi KaKoro H3 Ha3BaHHH )KHBOTHbiX JIQ)I(HQ BbiCKa3biBaHHe: 

TpeTb.R 6yKBa rnacuru~-+ 3aKauqusaeTc.R ua rnacH)'IO 6yKBY" B cnose 7 
6yKB? 

1) Jleonap.n 2) CTpayc 3) Keurypy 4) Bep6nro.n 

[ill ,[(mi KaKoro H3 Ha3BaHHH )KHBOTHbiX JIQ)I(HQ BbiCKa3b1BaHHe: 
TpeTMI 6)'KBa rJiaCHIDI -+ 3aKaHqnBaeTc.si Ha rJiaCH)'IO 6yKBY v B CJIOBe 6 
6yKB? 

1) IlyMa 2) Jleonap.n 3) Keurypy 4) CTpayc 



Anre6pa nor~K~ 

IE] KaKoe H3 npHae.n;eHHLix HMeH y.n;oane-raop.s~e-r norHqecKOMY ycnoBHIO: 
--. (nocne.n;H.si.si 6yxaa rnacHa.s~---.. nepaa.s~ 6YKBa cornacHa.s~) "BTopa.s~ 6yKBa 
cornacHa.si 

1)HPHHA 2)APTEM 3)CTEITAH 4)MAPHR? 

[1!] KaKoe H3 npHae.n;eHHLIX HMeH y.n;oaneTaop.s~eT norHqecKOMY ycnoBHIO 
--. (nepaa.s~ 6yxaa rnacHa.si---.. BTopa.s~ 6yxaa rnacHa.s~) "nocne.n;H.si.si 6YKBa 
rnacHa.s~ 

1) HPHHA 2) MAKCHM 3)APTEM 4) MAPHR? 
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B Ja)(a-tax 75 - 80 ueofixo,llHMO uaiiTH JHa-teHHH JJoru-.ecKux nepeMeHHhiX K, 
L, M u N, Y.llOBJJeTBopHIOmux yKaJauuoMy JJoru-.ecKoMy ypasueuu10. OTseT 
38DHWHTe B BH,lle CTpOKH Hl -teTbipex CHMBOJIOB - JHa-teHHH nepeMeHHbiX K, 
L, M u N (s yKaJaunoM nopH,llKe). TaK, uanpuMep, cTpoKa 1001 cooTBeTCTByeT 
TOMy, -ITO K=1, L=O, M=O, N=1. 

[!!] (K---.. -.M) v (-.L "M" K) v -N = 0 

~ (-.(Mv L) "K)---.. (-.K" -.M) v N) = 0 

[!!] (--. (-.Mv K) "N)" (M---.. L) = 1 

~ (K---.. M) v (Nv -.L) v--. (-.M" L) = 0 

[!!] -.K v K" -.L" -.Mv K" L" -.Mv K" L "M= 0 

00 (Kv M)---.. (Mv -.L v N) = 0 

B Ja)(a-tax 81 - 99 onpe,lleJJHTe KOJJH-teCTBO peweuuii JJoru-tecKoro ypasueuua 

c -teTbipbMH JJoru-.ecKHMH nepeMeHHLIMH. B OTBeTe ue uy3euo nepe-tHCJJHTL 
see palJIH-tHLie uafiophi JHa-teuuii, npu KOTOpbiX BhinoJJueuo ,llauuoe paseu­
CTBO. B Ka-teCTBe OTBeTa HY*HO yKaJaTb KOJIIfliECTBO T&KHX uafiopos. 

[!!] ((K v L)---.. (L "M" N)) = 0 

[:!!] J" -.K" L " -.M" (N v -.N) = 0 

~ -.M" K" -.N" -.J" (L v -.L) = 0 

~ ((A v -.A) 1\ -.B A c 1\ D) v -,B = 0 

[ij] (K---.. L "M)" (--. Nv N)=O 
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[!!] (M 1\ -,M) v (K ~-, N) v (N ~ L)=O 

lli] ((A ~B) 1\ C) v (D 1\ -,D)= 0 

[!!] ((A~ B) 1\ C) v (D 1\ -,D)= 1 

~ (M ~ K) 1\ (-,M ~ -,N) 1\ -,(L ~ M) = 1 

00 (M~K)/\(_,M~L)/\(K~L)=1 
(!!] A v B v -,C v (D A _,D) = 1 

~ (A 1\ -,A) v B v -,C v (D A -,D)= 1 

rnasa 2. OcHOBbl MaTeMaTV1YecKo(;1 norV1KV1 

~ (K ~ J) 1\ ( M A N 1\ L) v ( K 1\ -,.!) 1\ _,(M 1\ N A L) = 1 

~ (N ~ (M A K)) A (-,M ~ L) A (K ~ L) 1\ (M ~ K)= 1 

~ (M ~ L) 1\ (L ~ K) A (L ~ _,M) 1\ (K ~ M) 1\ (0 ~ N) = 1 

[!!] ( (J ~ K) ~ ( M 1\ N A L)) 1\ ( (J 1\ -,K) ~ -,( M 1\ N A L)) 1\ ( M ~ J) = 1 

[ill ((-,N~ P) ~ (K 1\ L 1\ M)) A (-,(_,N 1\ -,p) ~ (_,K v _,L v _,M)) = 1 

[!!] ((K 1\ LAM)~ (_,N ~ P)) 1\ ((-,K v _,L v -,M) ~ (N v P)) = 1 

norH'I8CKHe 31AI'IH 

PaccMOTJJHM TPH THna norHqecKHX 3a,n;aq. ,D:m1 Ka)K)loro THna 6y.n;eT npHBe.n;eHo o.n;Ho 

HJIH HeCKOJihKO perneHHM. 

3aaa'IM 1-ro TMna 

B ycnoBHH npHBO.lVITC.SI HecKOJihKo ,n;BOMHhiX HJIH o.n;HHapHhiX yrsep)K)leHHM H .n;aeT­

C.SI OQeHKa HX HCTHHHOCTH, T.e. coo6maeTC.SI, CKOJibKO yqaCTHHKOB fOBOp.SIT TOJihKO 

npas,n;y, CKOJibKO JifYT H CKOJibKO rOBOp.SIT TO npas,n;y, TO JIO:>Kb. 

[.!.] (J(eMo-eapuaHm 2009 2., 3aOaiJa B6) 
KnacCHhiM pyKoso.n;HTeJih no:>Kanosanc.SI ,n;HpeKTopy, qTo y Hero B Knacce 

llO.SIBHJiaCh KOMllaHH.SI H3 rpex yqeHHKOB, O.LJ;HH H3 KOTOphiX BCer,n;a fOBOpHT 
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npas.n:y, .npyroi1 scer.na JDKeT, a rpenti1 rosop11T qepe3 pa3 TO no)l(h, TO npas­
.ny. ,[{11peKTOP 3HaeT, qTo 11x 3osyT Komi, Carna 11 M11rna, HO He 3HaeT, KTO 113 
HI1X npas.n11s, a KTO- HeT. O.nHa)l(.[{hl see rpoe nporyJUIJII1 ypoK acrpoHOMI111. 
,[{11peKTOp 3HaeT, qTO HI1KOr.[{a paHhrne HI1KTO 113 HI1X He nporyni1BaJI acrpOHO­
MI110. OH Bhi3BaJI scex rpo11x B Ka611HeT 11 norosopHJI c MaJihqi1KaMI1. Komi cKa-
3aJI: ".51 scer.na nporyn11sa10 acrpoHOMI1IO. He sephTe TOMY, qTo cKa)l(eT Carna". 
Carna CKa3an: "3To 6hm MOM nepBhiH nporyn 3Toro npe.nMeTa". M11rna CKa3an: 
"Bee, qTo rosop11T Komi,- npas.na". ,[{11peKTop noiDin, KTO 113 HI1X KTO. Pacno­
nO)I(I1Te nepBhie 6)'KBhi 11MeH Manhqi1KOB s nop».nKe: "rosop11T scer.na npas.ny", 
"scer.na n)l(eT", "11Hor.na rosop11T npas.ny, a 11Hor.na JI)I(eT". (llp11Mep: ecn11 6bi 
11MeHa MaJihqi1KOB 6hiJII1 PoMa, Tomi 11 Bac.SI, OTBeT Mor 6hi 6biTh: PTB.) 

Pemeuue. 0603Haqi1M 6yKBOH 11 11CTI1HHOe (npaB.[{I1BOe) YTBep)l(.[{eHI1e 11 CO-
OTBeTCTBeHHO JI - nO)I(HOe yTsep)l(.neHI1e. 

3anl1rneM yTsep)l(.[{eHH.SI Ka)l(.[{oro MaJihqi1Ka: 

Carna l1 yrsep)I()J;emte Carnu HCTHHHO, T. K. acTpOHOMMIO 
HMKTO He rrporyJIMBaJI 

Komi JIJI rrepsoe yTsep)I()J;eHMe Konu JIO)I(b, T. K. acTpoHo-
MMIO HMKTO He rrporyJIMBaJI; BTOpoe YTBep)I()J;eHMe 
TO)Ke JIO)I(b, TaK KaK Carna rosopHT rrpas.uy 

Murna II yrsep)I()J;eHMe, liTO Komi rosopuT rrpas.uy, JIO)I(b 

Teneph cpa3y BI1.[{HO, qTo Komi n)l(eT scer.na (oH .nsa)l(.[{hi no.np».n 
conran), 

Carna rosop11T npas.ny ( OH e.ni1HCTBeHHhiH, KTO cKa3an npas.ny), 

nonyqaeTC.SI, qTo Ml1rna MO)I(eT CKa3aTb npas.ny, a MO)I(eT 11 con­
raTh. 

0TBeT: CKM. 

[g] lleT.SI, Bac.s~ 11 Marna ocTaJII1Ch .noMa O.[{HI1. KTo-To 113 HI1X c'hen sapeHhe. Ha 
BOllpOC MaMbl, KTO 3TO C.[{enan, OHI1 CKa3aJII1: 

A. lleT.SI: ".51 He en. Marna TO)I(e He ena". 

B. Bac.s~: "Marna .neiicTBI1TenhHO He ena. 3To c.nenan lleT.s~". 

C. Marna: "Bac.SI speT. 3To oH c'hen". 

Bhi.SICHI1Te, KTO en sapeHhe, ecn11 113BeCTHO, qTo .nsoe 113 HHX o6a pa3a CKa3aJII1 
npas.ny, a rpeTI1H O.[{I1H pa3 co span 11 o.n11H pa3 cKa3an npas.ny. 

Peweuue. Bbi.[{eJII1M 113 ycnOBI1.SI 3a.naq11 npocTbie BhiCKa3hiBaHI1..SI 11 o6o3Ha­
qi1M 11X 6yKBaMI1 
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Ileur 
8ac.sr 
Marna 

--,Il--,M 
--,M I1 

8 8ac.sr speT 

!nasa 2. 0CHOBbl MaTeMaH1"l8CKOC1 nor~K~ 

OoeTpOHM Ta6JIHU.y, B KOTOpOH eOBMeeTHM BhieK33hiBaHH.H .[{eTeH 
H Bee B03MO)I(Hhle BapHaHThl HX BhieK33hiBaHHH, KOf.[{a .[{BOe fOBO­

p.HT npas.n:y (11- 11CTI1HA), a O.[{HH TO npas.n:y, TO HenpaB.n:y (JI­
JIQ)I{b ). B Harne:H 3a.n:aqe B03MO)I(HhiX sapwaHTOB TpH. 

YcJiosue 1 2 3 
33J].3"1JH 

IleT.sr --,IJ --,M JI 11 11 

8ac.sr --,M I1 11 JI 11 

Marna 8 Bac.sr speT 11 11 JI 

0 poaHaJIH3HpyeM TafiJIHU.Y. 

nepsa.H KOJIOHKa npOTHBOpeqHT yeJIOBHIO 3a.n:aqw, TaK KaK Marna 
YTBep)l(.[{aeT, qTo Bae.H speT. 

TpeTh.H KOJIOHKa TO)I(e npoTHBopeqwT yenosw10 Ja.n:aqw, TaK KaK 
lleT.H fOBOpHT, qTo OH He BHHOBaT, a Bae.H, qTo OH BHHOBaT. 

113 BTOpOH KOJIOHKH ene.n:yeT, qTO Marna eK33aJia npaB.[{y, H BHHOBaT 
Bac.H, KOTOphiH eK33aJI npaB.n:y npo Marny H Henpas.n:y npo OeTIO. 

0TBeT: BapeHhe ebeJI Bae.s~. 

3aaa'IM 2-ro TMna 

B yenoBHH npwso.n:.s~Te.H HeeKOJihKO .[{BOHHhiX yTsep)l(.[{eHHH, B KOTOphiX o.n:Ho 
yTsep)l(.n:eHwe HeTHHHo, a .n:pyroe JIO)I(HO. PeJyJihTaT- paeeTaHOBKa yqaeTHHKOB no 
MeeTaM. 

~ ()JeMo-eapuaHm 2008 2., 3aoatta B4) 
nepe.n: HaqanoM TYPHHpa 6oJieJihiUHKH (3KenepTbl) BbieK33aJIH ene.n:yiOmHe 
npe.n:noJIO)I(eHH.H no nOBO.LlY eBOHX KYMHpOB: 

A. MaKe no6e.n:wT, Ewnn- BTopo:H. 

B. nHJIJI- TpeTHH, HHK- nepBbiH. 

C. MaKe- noene.n:HHH, a nepBhiH ,z::()I(OH. 

Kor.n:a eopeBHOBaHH.H 3aKoHqHJIHeh, OK33aJIOeh, qTo Ka)l(.[{hiH 6oneJihiUHK 6hm 
npas TOJihKO B o.n:HoM H3 csowx nporH030B. KaKoe MeeTo Ha TYPHHpe 3aH.HJIH 
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~OH, liHJIJI, HHK, MaKe? B OTBeTe nepeqHeJIHTe 6e3 npo6enos MeeTa yqaeT­
HHKOB B )'Ka3aHHOM nop_smKe HMeH. 

CHaqana npose~eM pemeHHe 3Toii 3~aqH MeTO~OM npeo6pa3oBaHIDI nonl­
qeeKHX BbipiDKeHHH, 3aTeM npHMeHHM MeTO~ paeey)I(,L(eHHH, llOTOM pelliHM :ny JKe 
3a~aqy, HellOJib3Y.SI rpa.p. 

Pemeuae MeTottoM npeofipa3osauuH JIOrH'IeCKHX BLipa~euuii 

Bse~eM o6o3HaqeHIDI ,niDI norHqeeKHX yrsep)I(,L(eHHii: 
A. M1 - MaKe no6e~HT E2 - liHJIJI Ha BTopoM MeeTe. 
B. E3 - liHJIJI Ha 3-M MeeTe H 1 - HHK 6y~eT nepBbiM. 
C. M4 - MaKe - noene~HHH ,[( 1 - nepBLiii - ~oH. 
CoeTaBHM BDipiDKeHIDI ,niDI Ka)I(,L(oro 3KenepTa 

A. (M11\ -,E2)v( -,M11\ E2). 

3To 3HaqHT, qTo eenH M1 HeTHHHO, TO E2 JIOJKHO, HJIH eenH E2 HeTHHHO, TO 
M1 JIOJKHO, TaK KaK Ka)I(,L(biH 3KenepT npaB TOJibKO B O~HOM H3 eBOHX nporH030B. 

B. (E31\-,H1)v(-,E31\H1). 

C. (M41\---,[(1)v( -,M4A41). 

PemHM eosMeeTHO nonyqeHHbie norHqeeKHe BbipaJKeHIDI: 

(M11\-,E2v-,M1 AE2) 1\ (E3A-,H1v-,E31\H1)1\(M41\---,[(1v-,M4A41). 

CHaqana nepeMHOJKHM nepsyro H T})eTbiO eKo6Ky: 

(M11\-,E21\M41\---,[(1)v(M11\-,E21\-,M4A41)v( -,M1 I\S21\M41\---,[(1)v 
v( -,M1 AE2A-,M4A41). 

1-e enaraeMoe paBHO 0, T. K. M11\M4 =0 (MaKe He MOJKeT 3aHHMaTL o~Hospe­
MeHHO nepsoe H qeTBepToe MeeTO ). 

2-e enaraeMoe paBHO 0, T. K. M1AP1 = 0 (~sa yqacTHHKa He Moryr 3aHHMaTL 
O~HOBpeMeHHO nepsoe MeeTO ). 

OeTaBJUieM TOJibKO 3-e H 4-e enaraeMDie. 
llpOH3BO,wl llO~eTaHOBKY ynpomeHHOrO BbipiDKeHIDI B HeXO~HOe, nonyqaeM: 

(-,M1 I\S21\M41\---,[(1v-,M1 AE2A-,M4A41)1\(E3A-,H1v-,E31\H1). 

TiepeMHOJKaeM: 

( -,M1 AE21\M41\---,[(1 I\S31\-,H1)v( -,M1 I\S21\M41\---,[(11\-,E31\H1)v 
v( -,MJ I\S21\-,M4APJ AE31\-,H1)v(-,Ml AE21\-,M4APJI\-,E31\Hl) 

llpoaHaJIH3HpyeM nonyqeHHDie cnaraeMDie. 
1-e H 3-e cnaraeMLie paBHDI 0, TaK KaK E21\S3=0 (liHJIJI He MOJKeT JaHHMaTb 

~Ba MeeTa epa3y). 
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4-e eJiaraeMOe paBHO 0, TaK KaKJ(11\l11=0 (.n:Ba yqaeTHI1Ka He MOryT 3aHI1MaTb 
nepsoe MeeTo ). 

2-e enaraeMoepasHo 1, een11H1= 1 ,£2=1, M4=1; )liDI,[VKoHaoeTanoeh 3-e MeeTo! 

0TBeT: 3214. 

Pemeuue MeTO.llOM paccy~euuu 

11enOJih3yeM Te )Ke 0603HaqeHI1H yrsep)K.[{eHI1M 11 BbieKa3hiBaH11H 3KenepTOB. 
HanOMHI1M, qTO Ka)K.[{hiM 3KenepT npaB TOJihKO B O.[{HOM 113 eBOI1X nporH030B. 
A. M1 - MaKe no6e.n11T, E2 lii1JIJI Ha BTopoM MeeTe. 
B. E3 - E11nJI Ha 3-M MeeTe, H 1 H11K 6y.neT nepBhiM. 
C. M4 - MaKe noene.n:HI1M, 1(1 - nepBhiM ,[{)KOH. 

A. ( M1A-.E2)v( -.,M1 AE2). 

B. (E3A-.,H1)v(-.,E31\l11). 

C. ( M4A----.J( 1)v( -.,M4A/I, 1). 

Ilpe.nnoJIO)KI1M, qTo Ml 11eTI1HHO, Tor.na M4 JIO)KHO. 
113 erpOKI1 C: een11 M4 JIO)KHO, TO J(111eTI1HHO. 3To npoTI1Bopeqi1T TOMy, qTo 

Mll1eTI1HHO. 
Een11 Ml JIO)KHO, TO E2 11eTI1HHO, a E3 JIO)KHO. 
113 erpoKI1 B: H 1 11eTI1HHo, TaK KaK E3 JIO)KHO. 
IloeKOJihKY M1 JIO)KHO, TO M4 11eTI1HHO 11 J( 1 JIO)KHO, a 1(3 11eTHHHO, TaK KaK 

Bee OeTaJihHbie MeeTa 3aHHTbl. 
MeTo.n paeey)K.[{eHI1M MO)KHO .nonoJIHI1Tb Ta6n11u.eii, KOTOpaH npe.neTaBAAeT 

eo6oi:f KOMllaKTHOe OIIHeaHI1e yeJIOBI1H 3a.[{aqlf 11 HarJIH.[{HO .[{eMOHerp11pyeT npou.eee 
3a.naq11. 

3anOJIHI1M Ta6JI11U.Y B eOOTBeTeTBI111 e yeJIOBI1eM 3a.[{aql1. 

~ A B c 
0 

1 MaKe HHK ~JKOH 

2 :Omm 
3 Emm 
4 MaKe 

BoT KaK naKOHHqHo Terreph BhirJIH,nHT ycnoaHe 3a,naqH. 
Ey.neM 3aqepK11BaTb JIO)I(Hhie yTsep)K.neHI1}1 11 no.nqepK11BaTb 11eTHHHbie. 
Ilpe.nnoJIO)KHM, qTo E2 -11CTI1HHO, Tor.na Ml - JIQ)I{h, 53- JIQ)I{h, H 1 -

11CTI1HHO,J(1- JIO)Kh, M4 -11CTI1HHO. 
Tor.ua Ta6nHu.a npHMeT BH.n: 
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~ A B c 
0 

1 Maire HMK ~ 
2 Emm 
3 OMJIJI 
4 MaKe 

TipH 3anonHeHHH Ta6nHIJ;bl Ha,llO HMeTb B BH,lly, 4TO 3Ha4eHHe I1CTI1HHQ 

B KJieTKe ll03BOllileT C,llenaTb BbiBO,ll, 4TO OCTallbHhie KJieTKH B 3TOH CTPOKe H B 3TOM 

CTOn6u;e HMelOT 3Ha4eHHe JIQ)l(HQ. 

MecTa 1, 2, 4 onpe,nenunucb, ,ll)I(OHY ocTanoch 3-e MecTo. 

Tenepb c,nenaeM ,npyroe Ha4anhHoe npe,nnono)l(eHHe, npu KOTopoM Mhi ,non)I(­

Hhi npHHTH K npOTHBOpe4HlO 

TiycTh Ml -- JIO)l(b, Tor,na M4- JIQ)l(b, /(1- I1CTI1HHO. Tionyqunu npo­

THBopeque, TaK KaK Ml y)l(e I1CTI1HHO. 

~ A B c 
0 

1 MaKe HttK .IlJKOH 

2 OMJIJI 
3 Emm 
4 MaKe 

Tor,na Ha,no c,nenaTh o6paTHoe Ha4anbHOe npe,nnono)l(eHue, a HMeHHO Ml -
JIO)l(h. TionyqaeM, liTO M4 - I1CTI1HHO, E2 - I1CTI1HHO, E3 - JIO)l(b, /(1 -
JIO)l(b, HI- I1CTI1HHO. 

~ A B 
0 

1 Mat<e HMK 
2 OMJIJI 
3 OMJIJI 
4 

MecTa 1, 2, 4 onpe,nenunucb, ,ll)I(OHY ocTanoch 3-e MecTo 

Bcero Ha,no c,nenaTb He 6onee ,nByx npoBepoK. 

c 
~ 

MaKe 

KoHeiiHo, 3apaHee cKa:mTh, KaKoe Ha4anhHOe npe,nnono)l(eHue 6y,neT 6onee 

y,na4HhiM, Henh3.H. 

0TBeT: 3214. 
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Pemeuue c npuMeneuueM rpacfla 

Paccy)l(.neHIUI MO)I(HO o6nerqMTh, ecnM HapMcosaTh rpacp, Harn.s~.n:Ho noKa3hi­

saiOlll,MM CB.SI3M Me)l(.[ly MMeHaMM M MeCTaMM, KOTOphie ynoMMHaiOTC.SI B YTBep)l(.[leHM-

.SIX 3KCnepTOB. 

llpe.ncTaBMM yTsep)l(.[leHM.SI B BM.ne rpacpa. 

~-,,---111 ' ,,~ ' ., ' . , ' , 

lfcxodHblU zpa¢ PetueHue 

,lLrui paCCMarpMBaeMOM 3a.naqM Bep111MHaMM rpacpa .SIBJl.SIIOTC.SI MMeHa yqaCTHMKOB 

M MeCTa, KOTOpbie OHM MOryT 3aH.SITh. ,lLrui Ka)l(,[lOfO M3 3KCnepTOB MCllOJlh3YIQTC.SI JlM­

HMM pa3HhiX TMllOB. B pe3yJJhTaTe pellieHM.SI Ha rpacpe .[l0Jl)I(Ha OCTaThC.SI TOJlhKO O.[lHa 

JlMHM.SI Ka)l(,[lOfO TMna, M M3 Ka)l(.[lOM Bep111MHhl .[l0Jl)I(Ha BhiXO.[lMTh TOJlhKO O.[lHa JlMHM.SI. 

ITpe.nnoJJO)I(MM, qTo no6e.n:Mn MaKe, T. e. MMeeT MecTo JJMHM.SI Mi. Cne.nosa­

TeJJhHO, M4- JIO)I{HO, M Mhi .non)I(Hhi y6paTh nyHKTMPHYIO JJMHMIO M4. O.nHaKo npM 

3TOM B sep111MHY 1 npM.LlYT .nse JJMHMM: Mi M PI, T.e. Pi TO)I(e HCTMHHO. ITony­

qMnoch npoTMBopeqMe. 3HaqMT, nMHMIO Ml Ha.no y6paTh, a JJMHMIO M4 ocTaBMTh. TaK 

KaK Ml y6panM, nMHM.SI E2 ocTaeTC.SI. 

Teneph nepeii.neM K BhiCKa3hiBaHMIO BToporo 3KcnepTa. ITocKOJlhKY JJMHM.SI 

E3 y6MpaeTc.H, To B BhiCKa3hiBaHMM MCTMHHO, qTo HMK no6e.n:Mn, T. e. Hi ocTaeTc.H. 

,lJ;)I(OH Ha 3-M MeCTe. 

ITpaBMJlhHhie yTsep)l(.[leHM.SI OTMeqeHhi Ha npasoM rpacpe, npe.ncTaBn.SIIOlll.eM 

co6oii pe111eHMe 3a.naqM. 

0TBeT 3214. 

3aA&IIM 3-ro TMna 

B ycnoBMM npMBO.Ll.SITC.SI HeCKOJlhKO ( o6hiqHo rpM) .nsoiiHhiX yrsep)l(.[leHMM, B KOTO­

phiX O.[lHO YTBep)l(.[leHMe MCTMHHO, a .npyroe J10)1(H0. 

[!] Tpoe CBM.[leTeJJeM TaK paCCKa3aJJM 0 MalliMHe, KOTOpyiO OHM BM.[lenM: 

1) 3To 6hlna XoH.na qepHoro u.seTa. 

2) 3TO 6b1Jl <l>op.n CMHero UBeTa. 

3) 3To Mepce.nec, HO He CMHMM. 

Ka)l(.[lhiM M3 HMX 6hm npas TOJlhKO B o.nHoM M3 csoMx yrsep)l(.neHMM. KaKa.H :no 

6hlna MalliMHa? 
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Pemeuue MeTOAOM paccyiK,lleuuii 

CHal.farra npe,llnOJIO)KHM, lfTO MaiiiHHa- XoH,lla, TOr,lla yTBep)K,lleHHH CBH,lleTe­

neif MO)KHO 3anwcaTb B BH,lle: 

1) 1 0 - O,llHO yrsep)K)leHHe HCTHHHO, a ,llpyroe JIO)KHO, HHbiMH CJIOBaMH, eCJIH 

yrsep)K,lleHHe «MaiiiHHa - XOH,lla» HCTHHHO, TO MaiiiHHa 6biJia He qepHaH; 

2) 0 1 - XoH,lla, 3HalfHT, He <l>op.ll 11 CHHHif; 

0 0 - Mepce,lleCOM 6hiTb He MO)KeT, HO H He MO)KeT 6biTb qepHOH MaiiiHHOH. 

Cne,lloBaTeJibHO, o6a BhiCKa3hiBaHHH rpeThero CBH,lleTeJIH JIO)I(Hhi. TaKHM o6pa30M, 

Mbl npHIIIJIH K npOTHBOpelfHIO, TaK KaK O,llHO 113 BbiCKa3biBaHHH CBH,lleTeJIH 06H3a­

TeJihHO HCTHHHO. 

Teneph npe,llnOJIO)KHM, lfTO 3To <l>op.ll. 

1) 0 1 - He XOH,lla, 3HalfHT, HCTHHHO BbiCKa3biBaHHe, lfTO MaiiiHHa qepHaH; 

2) 1 0 - eCJIH <l>op,ll, TO He CHHHH; 

3) 0 1 - He Mepce,llec 11 He CHHHH. 

Cne,lloBaTeJihHO, 3TO qepHbiH <l>op,ll. 

~JIH caMonposepKH c,llenaeM ei..Qe O,llHO npe,llnOJIO)KeHHe, lfTO MaiiiHHa - Mep­

ce,llec. YTsep)K)leHHH CBH,lleTeneif 3anHIIIYTCH B BH,lle: 

1) 0 1 - He XoH,lla, 3Hal.fHT, MaiiiHHa qepHaH; 

2) 0 0 - npH aHa.JIH3e BbiCKa3hiBaHHH BTOpOrO CBH,lleTeJIH Cpa3y llOJIYlfHJIH 

npoTHBopeque. Ha 3TOM peiiieHHe MO)KHO 3aKOHlfHTh 11 npHIDITh nonylfeHHhiH 

paHee OTBeT. 

0TBeT: qepHbiH <l>op,ll. 

Pemeuue MeTOAOM npeo6pa3osauaH JJorH'IeCKHX BLipa~euuii 

Bse,lleM o6o3HalfeHHH .llJIH norwqecKHX yTsep)K,lleHHH 

1) X MapKa MaiiiHHhi XoH,lla, l.f - u:seT MaiiiHHhi qepHbiH. 

2) (/) - MapKa MaiiiHHhi <l>op.ll, C - u:seT MaiiiHHhi CHHHH. 

3) M - MapKa MaiiiHHhi Mepce,llec, -,C - u:seT MaiiiHHhi He CHHHH. 

CocTaBHM noruqecKHe Bbipa)KeHHH ,llJIH Ka)K,lloro CBH,lleTenH: 

1) (XI\-, lJ)v( ..X A lJ); 

2) ( (/)A-,C)v( -,(/)1\C); 

3) (MAC)v(-,MA-,C). 

PeiiiHM COBMecTHO nonyl.feHHhie norwqecKHe Bbipa)KeHHH: 

3-1648 
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flepeMHO)I(HM 2-M H 3-M COMHO)I(HTeJIH: 

( dJtv-,CAMAC)v( dJA-,CA-.MA-.C)v( -.dJACAMAC)v 

v( -.dJACA-.MA-.C). 

1-e cnaraeMoe pasHo 0, TaK KaK CA-.C=O. 
4-e cnaraeMoe pasHo 0, TaK KaK CA-.C=O. 
OcTaJIHCh 2-e H 3-e cnaraeMhie, KOTOpbie Ha,L\o yMHO)I(HTh Ha nepBhiM COMHO­

)I(HTenh: 

( dJA-.CA-.Mv-.dJAMAC)A(XA-. f.Jv-,X/\ lJ) = 

= ( dJA-.CA-.MAXA-. lJ) v ( dJA-.CA-.MA-,X/\ l.J )v 

v ( -.dJAMACAXA-. lJ) v ( -.dJAMACA-,X/\ lJ). 

1-e cnaraeMoe pasHo 0, TaK KaK dJAX=O. 
3-e cnaraeMoe pasHo 0, TaK KaK MAX=O. 
4-e cnaraeMoe pasHo 0, TaK KaK MA l.J=O. 
B cooTBeTCTBHH co 2-M cnaraeMhiM 3TO 6bm qepHhiM <l>op.L\. 

Pemeuue Ta6nuqnbiM cnoco6oM 

CocTaBHM Ta6nuuy HCTHHHOCTH. B nepsoii crpoKe nepequcnHM noruqecKHe 

nepeMeHHhie H <PopMyJihi, KaK s npe.L\hi.L\y~eM perneHHH. 

X cD M q c ((XI\-, lJ)v(--,X/\ lJ))A( t/JA-,C v -,t/JAC) 1\ (MAC v -.MA-,C) F 
'-,.-.' '-,.-.' '-,.-.' '-,.-.' '-,.-.' '-,.-.' 

I I 0 0 0 
I 1 0 0 0 

1 1 1 0 1 0 0 0 
1 1 0 1 0 0 0 

1 1 0 1 1 0 0 1 1 
1 1 0 0 0 

flOCKOJihKY nepeMeHHhiX 5, Ta6JIHQa HCTHHHOCTH ,L\OJI)I(Ha 6biJia 6hi CO,L\ep­

)l(aTb 32 crpoKH. O,L\HaKo O,L\Ha MarnHHa He MO)I(eT 6biTh .L\Byx MapoK, no3TOMY nepe­

MeHHhie X, C/J H M He MOryT O.L\HOBpeMeHHO npHHHMaTh 3HaqeHHe 1. [{seT MalliHHhi 

He MO)I(eT 6hiTh H CHHHM, H qepHbiM, CJie,L\OBaTeJihHO, nepeMeHHhie C H l.J He MOryT 

0,[\HOBpeMeHHO npHHHMaTh 3HaqeHHe 1. 3TO paccy)I(,L\eHHe ll03BOmieT HaM COKpa­

THTh Ta6JIHllY ,L\0 rneCTH CrpOK H 3allOJIHHTh ee BCeMH B03M0)1(HbiMH coqeTaHH.SIMH 

3HaqeHHH nepeMeHHhiX. ,ll.mi Y.Ll06cTsa qTeH.IDI B nepBhiX n.SITH cTon6u.ax Mhi He 6y­

,L\eM nponHChiBaTh 3HaqeHHe 0. 
B KoHeqHoM cTon6u.e 3anHChiBaeTc.SI pe3yJihTaT BhJqucneHH.SI <PopMyJihi. Pac­

CMOrpHM, KaK BhlqHcmieTC.SI 3TOT pe3yJihTaT. 

3anOJIHHM CTOJI6Qhl, OTHOC.SI~HeC.SI K $opMyne. flO,L\ Ka)I(,L\biM Bhi,L\eJieHHhiM 
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3lleMeHTOM cpopMynhi 3aTIHIIIeM 3HaqeHIDI, KOTOphie OH npHHHMaeT B 3aBHeHMOeTH 

OT 3HaqeHHH BXO.LVIII.lHX B Hero nepeMeHHhiX. TaK KaK cpOpMyna npe,neTaBmieT eo6oif 

npOH3Be,ZJ;eHHe rpex BhipaJKeHHH, eenH O,ZJ;HH H3 eOMHOJKHTeneif paBeH 0, a ,ZJ;Mhiiie 

3anonHeHHe MOJKHO He npo,nonJKaTh. 

Tioene 3anonHeHIDI TafinHI..J;hl BH,ZJ;HO, qTO TOllhKO Ha O,ZJ;HOM eoqeTaHHH HeXO­

,ZJ;HhiX ,naHHhiX cpyHKQHH npHHHMaeT 3HaqeHue 1, 3TO H eeTh perneHue 3a,naqu. KaK 

H OJKH,nanoeh, 3TO 6y,neT qepHhiH cpop,n. 

CoaeTbl no peweHr.tiO norr.tlleCKr.tx 3aaa11 

,[(mi perneHIDI noruqeeKHX 3a,naq Mhi peKoMeH,nyeM eo6nw,naTh ene,nywmue npaBuna. 

• Bhi,nenHTh H3 yenoBIDI 3a,naqu npoeThie BhieKa3hiBaHIDI H o6o3HaqHTh ux 

fiyKBaMH. llepexo,n K 3aTIHeH yenOBHH 3a,naqu B BH,ne noruqeeKHX nepeMeHHhiX 

ll03BOllHeT npe,neTaBHTh yenOBHe 3a,naqu B 6onee KOMTiaKTHOM BH,ZJ;e, OTfipoeHB 

Bee HeHyJKHhie ,nmi perneHIDI 3a,naqu ,neTanH. 

• 3anueaTh yenoBHe 3a,naqu Ha H3hiKe anre6phi norHKH, eoe,nHHHB npoeThie 

BhieKa3hiBaHIDI B enOJKHhie e TIOMOII.lhiO noruqeeKHX onepau;HH HllH noerpOHTh 

Ta6nuu;y, noMorawmyw 6onee HarnH,nHo npe,neTaBHTh yenoBHe 3a,naqu 

H HeTIOllh30BaTh MeTO,ZJ; paeeyJK,ZJ;eHHH. 

• llOTihiTaTheH yrrpoeTHTh nonyqeHHOe BhipaJKeHHe. 

• QqeHb BaJKHO npoBepHTh eOOTBeTeTBHe nonyqeHHOrO perneHIDI yenOBHIO 

3a,naqu. 

3aaallr.t K pa3aeny ccnorr.tii8CKM8 3aaallr.t>> 

[!] (j(e.Mo-6apuaHm 2008 2., 3aOatta B4) 
KnaeeHhiH pyKoBo,nuTenh noJKanoBaneH ,nupeKTopy, qTo y Hero B Knaeee noH­

BHnaeh KOMTiaHIDI H3 rpex yqeHHKOB, O,ZJ;HH H3 KOTOpbiX Beer,na rOBOpHT npaB­

,ny, ,npyroif Beer,na nJKeT, a rpeTHH roBopHT qepe3 pa3 TO noJKh, To npaB,ny. 

,[(upeKTop 3HaeT, qTo ux 30BYT Komi, Carna H Murna, HO He 3HaeT, KTO H3 HHX 

npaB,nHB, a KTO- HeT. O,nHaJK,ZJ;hi Bee rpoe rrporyminH aerpoHOMHID. ,[(upeKTop 

3HaeT, qTO HHKOr)];a paHhi.IIe HHKTO H3 HHX He rrporyJIHBaJI aCTPOHOMHIO. 0H 

Bhi3Ban Beex rpoux B Ka6uHeT H noroBopun e ManbquKaMH. Komi eKa3an: "R 
paHhrne HHKOr.ZJ:a He nporynuBan aerpoHOMHID". Carna eKa3an: "IihiBaeT, qTo 

H roBopiD HenpaB,ny". Murna eKa3an: "Komi eoBpan BaM. Carna HHKor,na He 

BpeT". ,[(HpeKTOp TIOHHJI, KTO H3 HHX KTO. PaeiiOllOJKHTe nepBhie fiyKBhl HMeH 

ManhqHKOB B nopH,nKe: "roBopHT Beer,na npaB,ny", "Beer,na nJKeT", "roBopHT 

npaB,ny qepe3 pa3". 
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[!] (fieMo-6apuaHm 2007 2., 3aoatta B4) 
B liiKOJihHOM nepseHcTse no HaCTOJihHOMY TeHHwcy B qeTsepKy ~liiMX 

BOliiJIM .nesyliiKM HaTaliia, Mallia, J1ro,na, PwTa. EoneJihll{MKM BhiCKa3aJIM csow 

npe.nnono)l(eHwg o pacnpe.neneHMM MeeT: 

A. Tiepsoii 6y,neT HaTaliia, Mallia 6y,neT BTopoii. 

B. BTopag 6y,neT J1m.na, a PwTa 3ai1MeT qeTsepToe MecTo. 

C. PwTa 3ai1MeT rpeThe MecTo, a HaTaliia 6y,neT BTopoli. 

Ka)I(.LJ:hiM 6oneJihll{MK 6hiJ1 npaB TOJlhKO B O.LJ:HOM M3 CBOMX nporH030B 

KaKoe MecTo Ha TypHwpe 3aHgnw HaTaliia, Mallia, J1ro,na, PwTa? 

B OTBeTe nepeqwcnwTe 6e3 npo6enos MecTa yqacTHMKOB B yKa3aHHOM nopg,n­

Ke MMeH. 

[!] B nonyqmHan qeMnMoHaTa no <PyT6ony BhiliiJIM AHrnwg, fepMaHwg, Epa3MJIMg 

M <l>paHI.J;Mg. 3KcnepThl CTaJIM BhiCKa3hiBaTh CBOM npe,nnOJIO)I(eHMg 0 pe3yJihTa­

TaX qeMTIMOHaTa. 

O,nwH 3KcnepT cqwTaeT, qTo Ha nepsoM MecTe 6y,neT AHrJI~, aHa BTopoM 

fepMaHwg. 

BTopoii 3KcnepT yTsep)I(.LJ:aeT, qTo Ha BTopoM MecTe 6y,neT Epa3wnwg, aHa qeT­

sepToM <l>paHUMg. 

TpeTMM 3KcnepT CKa3aJI, qTo Ha sTopoM MecTe AHrJI~, a Ha rpeTheM <t>paHu;~. 

llOCJie qeMnMOHaTa BhlgCHMJIOCh, Ka)I(.LJ:hiM M3 3KCnepTOB 6hiJI npaB, TOJlhKO 

B o,nHoM csoeM yTsep)l(,neHMM. KaKoe MecTo Ha qeMnMoHaTe 3a~JIM AHrJI~, 

fepMaHwg, Epa3MJIMg M <t>paHuwg? B OTBeTe nepeqwcnwTe 6e3 npo6enos MecTa 

~aCTHMKOB B yKa3aHHOM nopg,nKe crpaH. 

[!] B copesHosaHwgx no rMMHaCTMKe ~acTsosano ngTh .nesyliieK: CseTa, Mallia, 

HaTaliia, PwTa, Bepa. 06 MTorax copesHosaHMM MMeeTcg ngTh BhiCKa3hiBaHMH, 

npo KOTOphie M3BeCTHO, qTO B Ka)I(.LJ:OM M3 HMX O.LJ:HO YTBep)I(.LJ:eHMe MCTMHHO, 

a .npyroe JIO)I(HO: 

1) Tiepsoe MecTo 3aHgna Bepa, a HaTaliia 6hma BTopoli. 

2) Tiepsoe MecTo 3aHgJia CseTa, a PwTa OKa3anach rpeTheli. 

3) PwTa Ha nocne.nHeM MecTe, a Mallia 6hma npe.nnocne,nHeii. 

4) Mallia 6hma .neiicTBMTeJihHO qeTsepToli, a nepsoli - CseTa. 

5) lliToli 6hma HaTaliia, a Mallia Ha nepsoM MecTe. 

KaKwe MeCTa B copesHosaHMM 3aHgnw ~acTHMUhi? HanMliiMTe B OTBeTe nepshie 

6yKBhi MMeH ~acTHMU s nopg,nKe 3aHgThiX MMM MeeT (HanpwMep, MHPCB). 

[!] AH,npeii, BwKTop, Mwliia w HwKonaii npwexanw ~MThcg B MocKBY M3 Kwesa, 

PocTosa CapaTosa w TaM6osa (wMeHa M ropo.na npwse,neHhi no an<PasHry). 

):{py3hg npo HMX BhiCKa3aJIM cne.nymmwe yTsep)I(.LJ:eHwg: 

1) AH,npeM: npwexan M3 Kwesa, Mwliia M3 PocTosa. 
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2) B PocToBe )I(MBeT AH,npeii, BMKTop npuexan M3 TaM6oBa . 
3) HuKonaii npuexan M3 PocToBa, a BMKTop )I(MBeT B CapaToBe. 

Onpe.nenuTe, KTO M3 KaKoro ropo.na npuexan, ecnu cTano M3BeCTHO, qTo no­
JIOBMHa Ka)I(,[(OrO yrBep)l(,neHM» MCTMHHa, a llOJIOBMHa- JIO)I(Ha? 
11cnoJih3Y» nepBhie 6yKBhi MMeH M ropo.noB, HanurnuTe, r.ne )I(MByr AH,ll,peii, 
BMKTOp, Murna M HuKonaii (HanpuMep, ATBKHCMP). 

CoseT: ucnoJih3YHTe MeTo.n paccy)l(,neHMH c Ta6nuneii. 

[!] Ilpu pacKonKax 6hm Haii,neH .npeBHMH KYBIIIMH. O.nuH M3 3KcnepTOB yrBep)l(­
.naeT, qTo 3TO KYBIIIMH c.nenaH B ropo.ne Bna,nMMMpe B X B., .npyroii cquTaeT, 
KYBIIIMH M3rOTOBJieH B TBepu B XV B., TpeTMH yTBep)l(,naeT, qTo KYBIIIMH c.ne­
naH B Cy3,nane, HO He B X B. KaK noKaJana nocne.nyiDIII.M 3KcnepTM3a, Ka)l(.[(hiH 
M3 3KcnepToB 6hiJI npaB TOJihKO B o,nHOM M3 CBOMX yTBep)l(,neHMH. Kor.na M r.ne 
6hiJI M3rOTOBJieH KYBIIIMH? 

ITJ B cocTaB 3Kcne.nuuuu BXO.n»T BMTaJIMH, IleTp M Cepreii. Ha o6cy)l(,neHMM pac­
npe.neneHM» o6»3aHHOCTeii c pyKoBo,ncTBOM npoeKTa 6hiJIM BhiCKa3aHhi npe.n­
nono)l(eHM», qTo KOMaH,nupoM 6y.neT Ha3HaqeH BMTaJIMH, IleTp He 6y,neT Me­
xaHMKOM, a Cepreii 6y.neT yTBep)l(,neH pa.nucTOM, HO KOMaH,nupoM He 6y,neT. 
l103)1(e Bhi»CHMJIOCh, qTQ TOJihKO O.[(HO M3 3TMX qeThipex yrBep)l(,neHMH OKa3a­
JIOCh BepHhiM. IlepeqMCJIMTe, KTO 3aH»JI .[(OJI)I(HOCTM KOMaH.[(Mpa, MeXaHMKa, 
pa.nucTa, 3anucaB no.np».n 6e3 3anHThiX (B yKa3aHHOM nopH,nKe) nepBhie 6yKBhi 
COOTBeTCTBYIOIUMX MMeH qJieHOB 3KMlla)l(a. 

[!] Ha 6any qeThipe IOHOIIIM - Cepreii, AH.npeii, Muxaun M Eopuc - TaHueBanM c 
qeThiphM» ,neByrnKaMM - EneHOH, HaTanheH, Onhroii M TaThHHOH. QqeBM.[(Uhi 
coo6rn:unu cne,ny10rn:ee: 

1) HaTaJihH TaHueBana c CepreeM, a TaThHHa c AH.npeeM. 
2) Onhra TaHneBaJia c MuxaunoM, a EneHa c AH,npeeM. 
3) Onhra TaHueBana c EopucoM, a HaTaJih» c AH.npeeM. 

113BeCTHO, qTQ B Ka)I(.[(OM M3 TpeX coo6rn:eHMH O.[(HO YTBep)l(,neHMe MCTMHHO, 
a .npyroe JIO)I(HO. B oTseTe 3anurnuTe nepsy10 6yKsy .neByrnKM, TaHuesasrneii 
c EopucoM M, qepe3 3an»Ty10, nepByiO 6yKsy IOHOIIIM, TaHueBaBrneM c Ha­
TaJiheii. 

[!] B cocTaB 3Kcne.nuuuu sxo.n»T Po.nuoH, AHTOH M BMKTop. Ha o6cy)l(,neHMM pac­
npe.neneHMH o6»3aHHOCTeii c pyKoso.ncTBOM npoeKTa 6hiJIM BhiCKa3aHhi npe.n­
noJio)l(eHM», qTo KOMaH,nupoM 6y.neT Ha3HaqeH Po.nuoH, AHTOH He 6y,neT Me­
xaHMKOM, a Bmcrop 6y,neT yrsep)l(,neH pa,n:ucroM, HO KOMaH,nupoM He 6y.neT. 
l103)1(e BhiHCHMJIOCh, qTo TOJihKO O.[(HO M3 3TMX qeThipex yrBep)l(,neHMH OKa3a­
JIOCh BepHhiM. IlepeqMCJIMTe, KTO 3aHHJI .[(OJI)I(HOCTM KOMaH.[(Mpa, MeXaHMKa, 
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pa.nucTa, 3anucaa no.np.s~.n 6e3 3an.siThiX (a yKa3aHHOM nop.s~.n;Ke) nepBhie 6yKBhi 
COOTBeTCTBYIOIUMX MMeH qJieHOB 3KMlla)l(a. 

[!!] B cocTaB 3KMlla)l(a BXO.n;.siT Ilaaen, JleoHM,n M Erop. Ha o6cy)l(,neHMM pacnpe.ne­
neHM.si o6.si3aHHOCTeif c pyKoao,ncTBOM KOJIOHHhi 6hiJIM BhiCKa3aHhi npe.nnono­
)l(eHM.si, qTO KOMaH,n;HpOM 6y,neT Ha3HaqeH IJaBeJI, JleOHM,lJ; He 6y,neT TeXHMKOM, 
a Erop 6y,neT YTBep)l(.lJ;eH IIITYPMaHOM, Ho KOMaH,nupoM He 6y,neT. 
Ilo3)1(e Bhi.siCHMJIOCh, qTo TOJihKO o.n;Ho M3 3TMX qeThipex YTBep)l(.lJ;eHMH OKa3a­
JIOCh BepHhiM. IJepeqMCJIMTe, KTO 3aH.siJI ,lJ;OJI)I(HOCTM KOMaH,n;Mpa, IIITypMaHa, 
TeXHMKa, 3anucaa no.np.s~.n 6e3 3an.siThiX (a YKa3aHHOM nop.s~.n;Ke) nepBhie 6yKBhl 
COOTBeTCTBYIOIUMX MMeH qJieHOB 3KMlla)l(a. 

[!!] Ha nepeMeHe yqeHMKM ypoHMJIM c no,noKOHHMKa UBeTOK. Y quTeJih onpocMJI acex 
yqeHMKoB, HaxO.n;MBIIIMXC.si B KJiacce, M nonyqMJI cne.nyroiiUie YTBep)l(.lJ;eHM.si: 

Ton.si - Mhi c BaHeif He axo.n;MJIM B KJiacc Ha nepeMeHe. 
lfropb - 3TO KTO-TO M3 ,neaqoHOK. 
BaH.si - 3To He .s1 M He IleT.si. 
0JI.si - 3TO IleT.si. 
IleT.si - 3TO 0JI.si. 
JleHa - l(BeTOK ypOHMJI KTO-TO M3 MaJihqMIIIeK. 

Ecnu 61>1 yquTeJihHM~a 3HaJia, qTo .naoe coapanu, a qeTaepo CKa3aJIM npaa.ny, 
oHa 61>1 6e3 T}Jy.na Bhiqucnuna BMHOBHMKa. KTo ypoHMJI ~BeToK? B OTBeTe yKa­
)I(MTe nepBylO 6yKBY MMeHM. 

[ill Ha nepeMeHe yqeHMKM BhiKMHYJIM nopnpenh M3 OKHa Ka6uHeTa MaTeMaTMKM. 
YquTeJih onpocun acex yqeHMKOB, Haxo.n;MBIIIMXC.si B KJiacce, M nonyqun cne­
,nyiOm:Me yTaep)l(.lJ;eHM.si: 

Ton.si - Mhi c Muiiieif 6hiJIM Ha nepeMeHe B cnopT3ane. 
lfnh.si - 3To ToqHo He Muiiia. 

BaH.si - 5I He 6pan nopT<l>enh. 
MMIIIa - 3To He .si M He Ton.si. 
Kon.s~ - 3To He ,[J;eHMC. 
,[J;eHMC - 3To MJIM Ton.s~ MJIM Muiiia. 
Cepreif - Mhi c Konen 6hmM a cTonoaoif. 

Ecnu 61>1 yquTeJihHM~a 3Hana, qTo T}JOe coapanu, a qeTaepo CKa3aJIM npaa.ny, 
OHa 6bi 6e3 T}Jy.na BhiqMCJIMJia BMHOBHMKa. KTO BhiKMHYJI llOpT<l>eJih B OKHO? B 
OTBeTe yKa)I(MTe nepay10 6yKBY MMeHM. 

@] Ha nepeMeHe yqeHMKM cnoMaJIM napry. YquTeJih onpocun acex yqeHMKOB, Ha­
xo,nMBIIIMXC.si B KJiacce, M nonyqun cne.n;yiOmue yTaep)l(,neHM.si: 

OJI.si - .5I He no Mana napTy. 
lfpa - 3To JleHa, .si ace au.n;ena. 



JleHa - llpa rosopHT Henpas.n;y. 
KaT.si - CJioMarrl1 Marrhqi1KI1. 

Bac.s~ - OJI.si He JIOMarra napzy. 

CepeiKa- 3To 6hiJI JII16o M11IIIa, JII16o OJI.si. 

M11IIIa - JleHa HI1KOr,n;a He BpeT. 

,.lJ;11Ma - 3TO ,n;esoqKI1 CJIOMaJII1. 
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EcJII1 6hi yqi1TeJihH11Ua 3Harra, qTo TOJihKO 6 qeJioBeK CKa3aJII1 npas.n;y, oHa 6hi 

6e3 rpy.n;a Bhiqi1CJII1Jia BI1HOBHHKa. KTo CJIOMarr napzy? B OTBeTe YKaiKI1Te nep­

BYIO 6yKBY 11MeHI1. 

[!!] Ha o,n;Hoii YJI11Ue CTO.siT B p.s~,n; 4 .n;oMa, B KoTophiX iKHBYT 4 qeJioBeKa: ArreKceii, 

Erop, B11KTop 11 M11xaHJI. I13BeCTHO, qTo KaiK,ZJ;hiH 113 HHX BJia,n;eeT poBHO o,n;Hoii 

113 cJie.n;yiOIU11X npo<Pecc11ii: ToKaph, CToJI.sip, XHpypr 11 0KYJII1CT, HO Hei13BecT­
HO, KTO KaKOH 11 Hei13BeCTHO, KTO B KaKOM ,ZJ;OMe iKHBeT. 0,n;HaKO 113BeCTHO, qTo: 

1) ToKaph iKI1BeT Jiesee CToJI.sipa. 
2) X11pypr iKI1BeT npasee 0KyJII1CTa. 

3) 0KyJII1CT iKI1BeT p.s~,n;oM co CToJI.s~poM. 

4) ToKaph iKHBeT He p.s~.n;oM co CToJI.s~poM. 

5) BI1KTop iKI1BeT npasee 0KyJII1CTa. 

6) M11xa11JI He ToKaph. 

7) Erop iKI1BeT p.s~.n;oM co CToJI.sipoM. 

8) BI1KTop iKI1BeT JieBee Eropa. 
Bhi.siCHI1Te, KTO KaKOH npo<t>eCCI111 11 KTO r,n;e iKI1BeT, 11 ,n;aifTe OTBeT B BI1,ZJ;e 3a­
rJiaBHhiX 6yKB 11MeHI1 JIIO,n;eii, B nop.s~.n;Ke cJieBa HanpaBo. Hanp11Mep, ecJII1 6hi 

B ,n;oMax iKI1JII1 ( CJieBa HanpaBo) KoHcTaHTI1H, HHKOJiaii, PoMaH 11 OJier, OTBeT 

6hm 6bi: KHPO 

[!!] Ha o.n;Hoii YJI11Ue CTO.siT B p.s~.n; 4 ,n;oMa, B KOTOphiX iKI1BYT 4 qeJioBeKa: AHHa, 
BI1KTOpH.si, rarri1Ha 11 EJieHa. I13BeCTHO, qTo Ka)l(,lJ;a.si 113 HI1X BJia,n;eeT pOBHO 

o,n;Hoii 113 cJie,n;yiOIU11X npo<t>ecc11ii: Yqi1TeJih, Bpaq, CeKpeTaph 11 MeHe.n;iKep, 

HO Hei13BeCTHO, KTO KaKOH 11 Hei13BeCTHO, KTO B KaKOM ,ZJ;OMe iKI1BeT. 0,n;HaKO 
113BeCTHO, qTo: 

1) Bpaq iKI1BeT c KpaiO. 

2) Yqi1TeJih iKI1BeT npaBee CeKpeTap.s~. 

3) MeHe.n;iKep iKI1BeT npaBee CeKpeTap.s~. 
4) Bpaq iKI1BeT p.s~.n;oM c MeHe,n;iKepoM. 

5) farr11Ha iK11BeT p.s~.n;oM c MeHe.n;iKepoM. 
6) BI1KTOpH.si iKI1BeT npaBee Yq11TeJI.si. 

7) EJieHa He CeKpeTaph 11 He Yqi1TeJih. 
8) rarri1Ha iKI1BeT qepe3 ,ZJ;OM OT BI1KTOp1111. 

Bhi.siCHI1Te, KTO KaKOH npo<t>ecCHI1, 11 KTO r,n;e iKHBeT, H ,n;aifTe OTBeT B BH,n;e 3a­

fJiaBHhiX 6yKB 11MeHI1 JIIO,n;eii, B nop.s~,n;Ke cJieBa Hanpaso. Hanp11Mep, ecJII1 6hi 
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B .ll.OMax )1(11JII1 (cJiesa Hanpaso) KoHcTaHTI1H, H11KOJiau, PoMaH 11 OJier, OTBeT 
6hm 6bi: KHPO. 

~ Ha O.ll.HOU yJI11u,e CTO.HT B p.H.ll. 4 .ll.OMa, B KOTOphiX )1(11BYT 4 lleJioBeKa: AHHa, 
B11KTOp11.H, faJII1Ha 11 EJieHa. lhsecTHO, liTO Ka)l(.ll,a.H 113 HI1X BJia.ll,eeT posHo 

O.ll.HOU 113 CJie.ll.yiOll.J,I1X npoQ:>ecc11u: Ylii1TeJih, Bpall, CeKpeTaph 11 MeHe.ll,)l(ep, 

HO Hei13BeCTHO, KTO KaKOU 11 Hei13BeCTHO, KTO B KaKOM .ll,OMe )1(11BeT. 0.l].HaKO 

113BeCTHO, liTO: 

I) Y lii1TeJih )1(11BeT c KpaiO. 
2) MeHe.ll,)l(ep )1(11BeT Jiesee Bpalla. 

3) CeKpeTaph )1(11BeT npasee MeHe.ll,)l(epa. 

4) Ylii1TeJih )1(11BeT p.H.ll.OM c BpalloM. 

5) AHHa )1(11BeT p.H.ll.OM c BpalloM. 

6) BI1KTOp11.H )1(11BeT npasee CeKpeTap.H. 

7) EJieHa He MeHe.ll,)l(ep 11 He Ylii1TeJih. 

8) AHHa )1(11BeT llepe3 .ll.OM OT B11KTop1111. 

Bhi.HCHI1Te, KTO KaKOU npoQ:>ecc1111 11 KTO r.ll,e )1(11BeT, 11 .ll,aUTe OTBeT B BM.ll,e 3a­

rJiaBHhiX 6yKs 11MeHI1 JIIO.ll,eu, B nop.H.ll.Ke cJiesa Hanpaso. Hanp11Mep, ecJIH 6hi 
B .ll.OMax )1(11JII1 (cJiesa Hanpaso) KoHcTaHTI1H, H11KOJiau, PoMaH 11 OJier, OTBeT 

6hm 6hi: KHPO. 

[!!] Ha :nane Ky6Ka M11pa no 611aTJIOHY 6hma npose.ll,eHa 3CTaQ:>eTa, npeTeH.ll,eHTa­
MI1 Ha no6e.ll.y 6hiJII1 5 KOMaH.ll,: Pocc11.H, lllseu,11.H, fepMaHH.SI, ct>paHU,H.H 11 lie­

Jiapych. ,[{o HallaJia COpeBHOBaHI1U 3KCnepThl BhiCKa3aJIH CBOH npe.ll,TIOJIO)I(eHH.SI 
o6 11Torax: 

I) Ilepsoe MecTo, KOHeliHO, 3auMeT Pocci1.H, a lllseu,H.H 6y.ll.eT TPeTheu. 

2) <l>paHU.Y3hi 6y.ll.yT n.HThiMI1, a no6e.ll.I1T lieJiapych. 

3) lllBe.ll,hl np11.ll.YT nocJie.ll,HI1MI1, a oeJiopyCCI1.H QJI1HHlll11pyeT lleTBepTOU. 

4) POCCI1.H 6y.ll,eT nepBOU, a <l>paHU,I1.H- Ha BTOpOM MeCTe. 

5) oeJiopyChl 6y.lJ.YT lleTBepThiMI1, a nepsoe MeCTO 3aUMeT fepMaHH.H. 

f10CJie nO.ll,Be.ll,eHI1.H 11TOrOB Bhi.HCHI1JIOCh, liTO B Ka)l(.ll,OM npe.ll,nOJIO)I(eHI1H llaCTh 

yTsep)l(.ll.eHI1.H - 11CTI1HHa, a llaCTh - JIO)I(Ha. B KaKoM nop.H.ll.Ke QJI1HHlliHpoBaJII1 

KOMaH.ll.hi? B OTBeTe nepelii1CJII1Te nepBhie 6yKBhi Ha3BaHI1U CTPaH 6e3 npo6e­

JIOB 11 3an.HThiX (Halii1Ha.H C nepBOrO MeCTa 11 3aKaHlii1Ba.H n.HThiM). 

[!!] Ha 3Tane Ky6Ka M11pa no 611aTJIOHY 6hma npoBe.ll,eHa 3CTaQ:>eTa, npeTeH.ll,eHTa­

MI1 Ha no6e.ll.y 6hiJII1 5 KOMaH.ll,: Pocci1.H, fepMaHH.H, ct>paHu,H.SI, HopserH.H, 11 As­
CTPI1.H. ,[(o HaqaJia copeBHOBaHI1H 3KcnepThi BhiCKa3aJII1 cso11 npe.ll,noJio)l(eHH.H 

o6 11Torax: 
1) Hopse)I(U,hi 6y .ll,eT n.HThiMI1, a ct>paHU.11.H 3auMeT 2 MecTo. 

2) fepMaHH.SI6y.ll.eT TPeTheu, a KOMaH.ll,a ABCTP1111 3aHMeT lleTBepToe MeCTo. 
3) Ilepsoe MeCTO 3aUMeT ABCTPI1SI, a repMaHI1SI 6y.l].eT lleTBepTOU. 
4) ABCTPI1.H np11.ll,eT BTopou, a <l>paHU.11.H - lleTsepTou. 
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IlOCJie IIO)lBe.D;eHIDI 11TOfOB BbUICH11JIOCh, qTO B KaJK,li.OM rrpe,lliiOJIO)KeH1111 qaCTh 
yrsepJK)J.eHIDI - 11CT11HHa, a qacTh - JIO)I(Ha. B KaKOM nop.SI.n;Ke cp11H11II111posan11 
KoMaH.Uhi? B OTBeTe nepeq11cn11Te nepBhie 6yKBhi HCl3BaH11M CTPaH 6e3 npo6e­
JIOB 11 3aii.SITbiX (Haq11Ha.SI C nepBOfO MeCTa 11 3aKaHq11Ba.SI II.SITbiM). 

[!!] Ilporran )KypHan 8 KJiacca. OH 6hm yKpa.n;eH 113 Ka611HeTa pyccKoro .SI3hiKa o.n;­
H11M 113 TPeX yqeH11KOB, ocTaBII111XC.SI Ha .n;onoJIH11TeJihHhie 3aH.SIT11.SI. Yq11TeJih 
OIIpOCHJI yqeH11KOB 11 IIOJiyq11JI CJie)lylOIU11e OTBeThi: 
11roph: 1) 5I He BH.Uen )KypHan B Ka611HeTe, no3TOMY He Mor ero B3.SITh. 

2) Oner HeB11HOBeH. 
3) 3To Cepreif. 

Cepreif: 1) 5I 3Toro He .n;enan. 
2) 3To 6hm Oner. 
3) Ilepsoe BhiCKa3hiBaH11e 11rop.SI cnpase,llJI11BO. 

Oner: 1) 5I He 6pan )KypHan. 
2) 3To c.n;enan 11ropb, a ecn11 He 11roph, TO Cepreif. 
3) HeT, 3TO ToqHo He Cepreif. 

O.n;11H yqeH11K .n;an TP11 npaB.ll11BhiX OTBeTa, .n;pyroif .uan O.llHO rrpaB.U11Boe yT­
sepJK)J.eH11e, a TPeT11M .usa pa3a CKa3an npas.n;y. 
KTo yKpan )KypHan? B OTBeTe yKa)K11Te nepsy10 6yKBY 11MeH11 sopa, 3Haqe­
H11e 2 BhiCKa3hiBaHIDI Cepre.s~ (11 11n11 JI) 11 nepsy10 6yKBY 11MeH11 npas.n;11soro 
yqeH11Ka. (Harrp11Mep, ecn11 sop Oner, BTopoe BhiCKa3hiBaH11e Cepre.s~ JIO)KHO 11 
npas.uy CKa3an Cepreif, To OTBeT HY)KHO 3anHcaTh OJIC) 

~ Ilponan )KypHan 8 KJiacca. OH 6hm yKpa.n;eH 113 Ka611HeTa pyccKoro .SI3hiKa o.n;­
H11M 113 TPex yqeH11KOB, ocTaBII111MC.SI Ha .n;onoJIH11TeJihHhie 3aH.SITIDI. Yq11TeJih 
onpOC11JI yqeH11KOB 11 IIOJiyq11JI CJie)lylOIU11e OTBeTbi: 
11rOph: 1) 5I He B11,lleJI )KypHan B Ka611HeTe, 1103TOMY He MOr ero B3.SITh. 

2) Oner HeB11HOBeH. 
3) 3To Cepreif. 

Cepreif: 1) 5I 3Toro He .n;enan. 
2) Oner TO)Ke HeB11HOBeH. 
3) Ilepsoe BhiCKa3hiBaH11e 11ropH cnpase)lJI11BO. 

Oner: 1) 5I He 6pan )KypHan. 
2) 3To c.uenan 11ropb, a ecn11 He 11roph, TO Cepreif. 
3) HeT, 3TO ToqHo He Cepreif. 

0.U11H yqeH11K .n;an TP11 npaB.ll11BhiX OTBeTa, .n;pyroif .n;an o.n;Ho npas.n;11soe yT­
sepJK,ll.eH11e, a TPeTHM .n;sa pa3a CKa3an npas.n;y. 
KTo yKpan )KypHan? B OTBeTe yKa)K11Te nepsy10 6yKsy 11MeH11 sopa, 3HaqeH11e 
2 BhiCKa3hiBaHIDI Onera (11 11n11 JI) 11 nepsy10 6yKBY 11MeH11 npas.n;11soro yqe­
H11Ka. (Hanp11Mep, ecn11 sop Oner, BTopoe BhiCKa3hiBaH11e Cepre.s~ no)KHO 11 
npas.uy CKa3an Cepreif, TO OTBeT HY)KHO 3an11caTh OJIC). 
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~ llHTh qenoseK (Apryp, MaKCI1M, Hacn1, Oner 11 P11Ta) y611pan11ch B Ka611HeTe. 
Kor.r~;a yq11TeJih 11x cnpoc11na, KTO .nora.nancg npoTepeTh no.noKOHHI1KI1, yqeHI1-

KI1 OTBeTI1JII1 cne.nyromee: 
MaKei1M: «H11 .H, Hl1 Oner no.noKOHHI1KI1 He MhiJII1». 
Apryp: «l1x noMhiJII1 MaKei1M 11n11 HaeTg». 
P11Ta: «0.Ll11H 113 pe6gT CKa3aJI npas.ny, a .npyroii o6MaHyn». 
Oner: «HeT, P11Ta, Thi He npasa». 
HacTH: «3To 6hiJI Oner». 

Yqi1TeJih 3HaeT, qTo TPOe yqeHI1KOB seer.na rosopgT npas.ny, a .nsoe nryT. KTo 
npoTep ll0,[{0KOHHI1KI1 (B OTBeTe yKa)KI1Te 11Mg yqeHI1Ka)? 

~ Ha Me)l()l.yHapo.nHhiX eopeBHOBaHI1gx no nphDKKaM B so.ny nepBhie ngTh MeeT 
3aH.HJII1 enopTeMeHhl 113 repMaHI111, l1TaJII111, K11Tag, PoCCI111 11 YKpa11Hhl. 3Kc­
nepTbl BhiCKa3aJII1 eBOI1 npe.[lllOJIO)KeHI1g 06 11TOrax COpeBHOBaHI1M: 

1) llepsoe MeeTo 3aiiMeT cnopTcMeH 113 K11Tag, a cnopTcMeH 113 Y Kpa11Hhi 

6y.neT TPeThi1M. 
2) YKpa11Ha 6y.neT Ha nocne.nHeM MeeTe, a repMaHIDI- Ha npe.nnocne.nHeM. 
3) repMaHI1.H TOqHo 6y.neT qeTBepTOM, a nepsoe MeCTO 3aMMeT K11TaM. 
4) Poee11g 6y.neT nepsoH:, a enopTeMeH 113 l1TaJII111- Ha BTopoM MeeTe. 
5) HeT, enopTcMeH 113 l1TaJII111 6y.neT ngThiM, a no6e.ni1T fepMaHI1g. 

flo OKOHqaHI111 COpeBHOBaHI1M Bhi.HCHI1JIOeh, qTo Ka)K,[{hiW 3KenepT 6biJI npaB 
TOJihKO B o.nHoM YTBep)l()l.eHI111. KaKI1e MecTa B copeBHOBaHI111 3aH.HJII1 yqaeT­
HI1KI1? B OTBeTe nepeq11cn11Te nepBhie 6yKBhi eTPaH (6e3 npo6enos 11 3HaKoB 
npeni1HaH11.H) B nopH.nKe 3aHHThiX cnopTeMeHaMI1 MeeT Haqi1Hag e nepsoro. 

~ B c6ope MaKynaryphi yqacTsosano 5 Knaeeos 1 a, 2a, 26, 3a 11 4a. Ebmo Bhi-
eKa3aHo 4 npe.nnoJIO)KeHI1.H o6 11Torax: 

1) llepsoe MecTo 3ai1MeT 2a, a 26 6y.neT qeTBepThiM. 
2) 26 6y.neT TPeThi1M, a 2a- qeTsepThiM. 
3) 2a 3aMMeT BTOpoe MeCTO, a 3a- qeTBepTOe. 
4) 4a 6y.neT ll.HThiM, a 3a- BTOpbiM. 

fiOCJie llO,[{Be,[{eHI1.H 11TOrOB Bhi.HCHI1JIOCh, qTO B Ka)l()l.OM npe,[{llOJIO)KeHI111 qaeTb 
YTBep)l()l.eHI1g- 11eTI1HHa, a qacTh- JIO)KHa. KaKI1e MecTa B eopeBHOBaHI111 3a­
HgJII1 yqacTHI1KI1? B OTBeTe nepeq11cn11Te KJiacchi (6e3 npo6enos 11 3HaKoB 
npeni1HaH11.H) B nopg.nKe 3aH.HThiX 11MI1 MeeT, Haqi1Ha.H c nepsoro (Hanp11Mep, 
4a261a3a2a). 
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norH'IICKHe CXIMbl 

B r.~;~Hpposoif TeXHMKe cymecTBYIOT crreu:narrhHhie JiornqecKMe cxeMhi, pearrM3YIOII..\Me 
1pM 6a30Bhle JIOrMqecKMe OIIepaiJ;MM: MHBepCMIO, KOH'hiOHKIJ;MIO M ,l(M3'biOHKIJ;MIO. 

1. lfH6epmop. Pearrn3yeT orrepau;MIO 01pMU:aHMg. 

BXOAI L.. _ __.t BbiXOA MJIM BXOA BbiXOA 

2. 3JleMeHm 2-lfJ/lf. Pearrn3yeT orrepau;MIO ,nM3'hiOHKU:MM (nornqecKoro 
CJIO)I(eHMji). IJ;n<Ppa 2 0603HaqaeT KOJIMqeCTBO BXO.l(OB 3JieMeHTa. 11x MO)I(eT 

6biTh 6onee .nsyx. 

BXOA 1 

BXOA 2 
BbiXOA 

3. 3JleMeHm 2-lf. Pearrn3yeT orrepau;MIO KOH'hiOHKU:MM (JiornqecKoro yMHO)I(eHng), 
l..J,n<Ppa 2 0603HaqaeT KOJIMqeCTBO BXO.l(OB 3JieMeHTa. 11x MO)I(eT 6biTb 6onee 

.nsyx. 

BXOA 1 

BXOA 2 
& BbiXOA 

[!] 11ocrpoMTh nornqecKyiO cxeMy .nn.s~ <i>YHKU:MM F = -.A 1\ B v C. 

Pemeuue. B cooTBeTCTBMM c rrpnopnTeTaMM BhiiiOJIHeHng nornqecKMX orrepa­

u:nif nornqecKyiO cxeMy crpoMM B cne.ny10meM rropg,nKe: 

A 

B 

c 

1) MHBepTnpyeM 3HaqeHMe rrapaMe1pa A; 

2) rrpn rroMOII..\M 3JieMeHTa 2-11 yMHO)I(aeM -.A Ha B; 

3) BhiXO.l( 3JieMeHTa 2-11 COe,l(MH.HeM CO BXO.l(OM 3JieMeHTa 2-11JII1. 

Ha .npyroif sxo.n 3Toro 3JieMeHTa rro,naeM cnrHarr C. 

Jlon.JqecKa.SI cxeMa 6y,n;eT MMen. BM,n;: 

J 
--, & -.AI\ 

1 l 
F 

A B 
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[!] llocrpoMTh norMqecKyiO cxeMy <i>YHKUMM F = (-,(A v -,B) v C) 1\ (B v -,C). 

Pemeuue. B cooTBeTCTBMM c rrpMopMTeTaMM BhiiiOJIHeHMjl norMqecKMX orrepa­

u.aH: JIOfMqecKyiO CXeMy CTpOMM B CJie)lyiOI.I.J.eM IIOpji)lKe: 

A 

8 

c 

1) MHBepTMpyeM 3HaqeHMe rrapaMerpos B M C; 

2) rrpM IIOMOI.I.J.M 1-ro 3JieMeHTa 2-I1JII1 CKJia)lbiBaeM A M -,B. )J,anee 

MHBepTMpyeM IIOJiyqMBIIIMHCji Ha BhiXO)le CMfHaJI; 

3) BhiXO)l 1-ro 3JieMeHTa 2-I1JII1 IIOCJie MHBepCMM COe)lMIUieM CO BXO­

)lOM 2-ro 3JieMeHTa 2-HJIH. Ha .upyroii sxo.u 3Toro 3JieMeHTa rro.uaeM 

CMfHaJI C; 

4) OT)leJihHO rrpM rroMOI.I.I.M 3-ro 3JieMeHTa 2-HJIH cKJia)lhiBaeM B 
M --,C; 

5) COe)lMHjieM BhiXO)lhl 2-ro M 3-ro 3JieMeHTOB 2-I1JII1 CO BXO)laMM 

3JieMeHTa 2-11. 

1 -,(Av-, 8) 

Av--.8 ?---- 1 ---,8 
--.(Av--.8)vC 

& -
T F --.C 1 -

8v--.C 

06paTMTe BHMMaHMe Ha TO, qTO Ha BXO)l JIOrMqeCKOH CXeMhl IIO)laiOTCji BCe 

cMrHaJihi (A, B, C), yqacTBYIOI.I.J.Me B norMqecKoii <i>YHKUMM, B HeMHBepTwposaHHOM 

BM)le. KonwqecTBO sxo.uos norwqecKoii cxeMhi pasHo KOJIMqecTBY rrepeMeHHhiX, yqa-

CTBYIOI.I.J.MX B JIOrMqecKOH <i>YHKUMM, a BhiXO)l BCer.ua O)lMH. 

[!] nocrpOMTb JIOrMqecKyiO cxeMy <i>YHKQMM F =A v B 1\ A. BhlqMCJIMTh 3HaqeHMe 

rrpM A=O, B=l. 

[!] nocrpOMTb JIOrwqecKyiO cxeMy <PYHKQMM F =A 1\ B v (A v B). BhlqMCJIMTb 

3HaqeHMe rrpM A= 1, B=O. 

[!] nocrpOMTb JIOrMqecKyiO cxeMy <i>YHKQMM F = A v B 1\ C. 
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[!] TiocrpoHTh JioruqecKyiO cxeMy <l>YHKUHH F = -.(A v B " C). 

[!] TiocrpoHTh JioruqecKyiO cxeMy <l>YHKUMM F = A v B v C. 

[!] TiocrpoHTh JioruqecKyiO cxeM)' <l>YHKUMM F = (A v B) " (B v C). 

[!] TiocrpoHTh JioruqecKyiO cxeMy <l>YHKUHH F = A " B " C. 

[.!!] CocTaBHTh JioruqecKyiO <l>YHKUMIO no JioruqecKoii cxeMe: 

A----~ 

B-----1...---~ 

Pemeuue. TiocrpoeHue <l>YHKUHH HaquHaeM c KoHua. 
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1. llOCJie.LJ;HHM B CXeMe .SIBJI.HeTC.SI HHBepTop, KOTOphiM peaJIH3yeT 
onepauu10 orpuuaHH.H: -,X. Ha MecTe X CTOMT KaKa.H-TO <PopMyJia. 

2. llepe.n; MHBepTopoM pacnoJIO)I(eH 3JieMeHT 2-J1JIJ1, HMeiO~HM .LJ;Ba 
BXO.LJ;a, TO eCTh OH peaJIH3yeT onepaUHIO JIOrHqecKOfO CJIO)I(eHM.SI, 3a­
BHC.H~YIO OT .LJ;Byx apryMeHTOB: --,(Y V Z). Ha MeCTe Y HZ CTO.SIT 

KaKHe-TO <PopMyJihl. 

3. Y- pe3yJILTaT onepauuu JioruqecKoro yMHO)I(eHH.H seJiuquH A H 
B: A "B. AHanoruqHo, Z- pe3yJILTaT onepauuu JioruqecKoro yM­
HO)I(eHH.H BeJiuquH B H C: B " C. ,ll;eJiaeM no.n;cTaHOBKY H noJiyqaeM 
pe3yJILTaT. 

0TBeT. -.(A "B v B" C). 

[.!.!] CocTaBHTh JioruqecKyiO <l>YHKUMIO no JioruqecKoii cxeMe: 

A-----.t & 

B----.... 

c----~ 
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[!!] CocTaBHTh norHqecKyiO <l>YHKUHIO no norHqecKoil cxeMe: 

A-----+--~ 

s.....---+--~ 

[!!] KaKoe norHqecKoe Bhipa)l(eHHe, cooTBeTCTByeT npHBe,I1;eHHOH norHqecKoil 

cxeMe: 

1) X 1\ Y v Z 2) ..X 1\ Y v Z 3) ..X 1\ Y v --,Z 4) X 1\ --, Y v Z? 

y------' 

z-----------' 
[!!] (MHozonporjJu!lbHa5l OflUMnuaoa TY Blll3, 2 myp, 11HrjJopMamuKa 2009-2010) 

JlorHqecKa.SI cxeMa co,I1;ep)I(HT .li:Ba Heonpe,I1;eneHHhiX 3JieMeHTa X H Y. ohmo 

npoBe.ll:eHo TeCTHpoBaHHe norHqecKoil cxeMhi, 3aKJIJOqaJOmeec.SI B no.11:aqe Ha 

BXO.ll:hi A, B, C Bcex B03MO)I(HhiX KOM6HHaiJ,HH HyneBhiX H e,I1;HHHqHhiX cHrHa­

JIOB. Bhi.SICHHJIOCh, qTO npH JII06hiX KOMfiHHaUH.SIX Ha BXO,I1;aX CHrHaJI Ha Bhi­

XO,I1;e D Bcer.11:a .SIBJI.SieTC.SI e,I1;HHHqHhiM. KaKHMH 3JieMeHTaMH .SIBJI.SIIOTC.SI X H Y: 
UH6epmop, 2-/1JI/1 HJIH 2-/1? 

CBA 
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AnropHTMH38QHJI 
H nporpaMMHpoaaHHe 

McnonHHTenH anropHTMOB 

KanbKJIIRTop 

[!] Y HCllOJIHHTeJUI KarrhKYJI}ITOp .[{Be KOMaH,[{hl, KOTOpbiM npHCBOeHbl HOMepa: 

1) BhlqTU 1; 
2) YMHO)I(b Ha 3. 

TiepBa}l H3 HHX yMeHhrnaeT qucno Ha 3KpaHe Ha 1, BTop~ - yBenuquBaeT ero 

B 3 pa3a. 3anurnuTe nop}l.[{OK KOMaH.[{ B nporpaMMe nonyqeHH}l H3 4 qucna 1 7, 
CO.[{ep)l(ame:H He 6onee 5 KOMaH.[{, YKa3hiBa}l JIHlllb HOMepa KOMaH.[{. 

HanpuMep, 12211 - 3TO nporpaMMa: 

BhlqTU 1; 
YMHO)I(h Ha 3; 
YMHO)I(h Ha 3; 
BhlqTU 1; 
BhlqTU 1, 

KOTopa}l npeo6pa3yeT qucno 2 B 7. 
Ecnu TaKux nporpaMM 6onee O.[{HOH, TO 3anurnuTe mo6y10 H3 HHX. 

Peweuue: Tipu BhmonHeHuu 3a,n;aHU}l noucK nporpaMMhi y.[{o6Hee BecTH oT OT­

BeTa, npu6JIH)I(~Ch K ucxo.[{HOMY quc.rry • .6JIH)I(aifrnee .[{ellilmeec}l Ha 

3 quCJIO, H3 KOTOpOrO BhlqUTaHHeM e,[{HHHI..( MO)I(HO no.rryqHTb 1 7, 
6y.[{eT 18. 
Cne.[{oBaTeJihHO, nocne,[{H}l}l KOMaH.[{a B nporpaMMe 6y.[{eT 1. qHcno 18 
MO)I(HO nonyqnTh, YMHO)I(~ 6 Ha 3, a qlfcno 6- YMHO)I(~ 2 Ha 3. 
Tio.rryqaeM, qTo rpu nocne.[{HHe KoMaH.[{hi B nporpaMMe- 221. Hy, 

a 2 nonyqaeTC}l, ecnu .[{Ba)l(.[{hl BhlqecTh 1 H3 ucxo.[{Horo qucna 4. 
Tor.[{a .[{Be nepBhie KOMaH.llhi B nporpaMMe- 11. B uenoM nporpaM­

Ma 6y.[{eT BhirJI}l,[{eTb TaK: 11221. TiporpaMMa CO.[{ep)I(HT 5 KOMaH.[{, 

3HaqHT YCJIOBHe 3a,[{aqH BhlllOJIHeHO. 

0TBeT: 11221. 

[!] Y HCllOJIHHTeJI}l Ka.JihKYJI}ITOp .[{Be KOMaH,[{hl, KOTOpbiM npHCBOeHbl HOMepa: 

1) B03Be,[{H B KBa,[{paT; 

2) BhlqTU 1. 
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llepsa.s1 113 HI1X S03SO)li1T 1..fi1CJIO Ha 3KpaHe S Ksa.upaT, STOpa.s~ yMeHblllaeT ero 

Ha 1. 3anl1ll111Te llOp.sl,llOK KOMaH)l S nporpaMMe llOJiytieHH.sl 113 lJI1CJia 5 lJI1C­

Jia 8, co.uep)l(ame:H He 6onee 4 KOMaH.u, yKa3bisa.s~ JII1lllh HOMepa KOMaH.u. 

Hanp11Mep, nporpaMMa 12122 - 3TO nporpaMMa: 

S03Se)ll1 S Ksa.upaT; 

Shll..fTI1 1; 
S03Se)ll1 B KSa,llpaT; 

ShJllTI1 1; 
Shll..fTI1 1, 

KOTOpa.sl npeo6pa3yeT lJI1CJIO 2 B 7. 

[!] Y 11CllOJIHI1TeJI.sl KaJihKYJI.siTOp .use KOMaH)lhl, KOTOpbiM np11CSOeHhl HOMepa: 

1) np116asb 3; 
2) YMHO)I(h Ha 2. 

BhmOJIH.sl.sl nepsy10 113 HI1X, KanhKyn.s~Top np116asJI.s1eT K lfi1Cny Ha 3KpaHe 3, 
a BhlllOJIHIDI STopyiO, y.usa11saeT ero. 3ani1IIII1Te llOp.sl,llOK KOMaH)l B nporpaM­

Me nonyl..feHI1.sl 113 2 lfi1Cna 31, co.uep)l(ame:H He 6onee 6 KOMaH.u, yKa3hisa.s~ 

J111lllh HOMepa KOMaH)l. 

Hanp11Mep, nporpaMMa 12211 - 3TO nporpaMMa: 

np116asb 3; 
YMHO)I(h Ha 2; 
YMHO)I(h Ha 2; 
np116asb 3; 
np116asb 3, 

KOTOpa.sl npeo6pa3yeT lfi1CJIO 0 S 18. 

~ Y 11CllOJIHI1TeJI.sl KaJihKYJI.siTOp .use KOMaH)lhl, KOTOpbiM np11CSOeHbl HOMepa: 

1) Shll..fTI1 2; 
2) YMHO)I(b Ha 3. 

llepsa.s1 113 HI1X yMeHhlllaeT 1..fi1CJIO Ha 3KpaHe Ha 2, STOpa.sl - yrpa11saeT ero. 

3ani1IIII1Te nop.s~.uoK KOMaH.u s nporpaMMe nonyl..feHI1.sl 113 5 1..fi1CJia 19, co.uep)l(a­

me:H He 6onee 5 KOMaH)l, yKa3hiSa.sl Jll1lllh HOMepa KOMaH)l. 

Hanp11Mep, 21211 - 3TO nporpaMMa: 

YMHO)I(h Ha 3; 
ShllJTI1 2; 
YMHO)I(h Ha 3; 
ShllJTI1 2; 
ShllJTI1 2, 

KOTOpa.sl npeo6pa3yeT 411CJIO 3 S 1 7. 
Ec1111 TaKI1X nporpaMM 6onee O)lHOH, TO 3alll1ll111Te JII06yiO 113 HI1X. 
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Y 11CllOJIHI1TeiDI KarrhKYJI.SITOp .[lBe KOMaH.[lhl, KOTOpbiM np11CBOeHbl HOMepa: 

1) np116ash 2; 
2) YMHO)I(h Ha 3. 

BhillOJIIDUI nepsyro 113 HI1X, KarrLKYIDITop np116aBJI}IeT K q11cny Ha 3KpaHe 2, 
a BhinOJIH}I}I BTopyw, YTPa11saeT ero. 3ani1IIII1Te nop}I.LlOK KOMaH.n: B nporpaM­

Me nonyqeHH}I 113 1 q11cna 31, co.n:ep)l(ameif He 6onee 5 KOMaH.n:, yKa3hiBa}l 

J11111Ih HOMepa KOMaH.[l. 

Hanp11Mep, nporpaMMa 12211 - 3TO nporpaMMa: 

np116aBh 2; 
YMHO)I(h Ha 3; 
YMHO)I(b Ha 3; 
np116aBh 2; 
np116aBh 2, 

KOTOpa}l npeo6pa3yeT q11CJIO 0 B 22. 

(fieMo-BapuaHm 2011 2.) 
Y 11CnOJIHI1TeiDI YTPOI1TeJib .n:se KOMaH.[lhi, KOTOphiM np11csoeHhi HOMepa: 

1) np116asb 1; 
2) YMHO)I(b Ha 3. 

llepsa}l 113 HI1X ysen11q11saeT q11cno Ha 3KpaHe Ha 1, BTopa}l - YTPawsaeT ero. 

llporpaMMa .LliDI YTPOI1TeiDI- 3TO nocne.n:osaTeJibHOCTh KOMaH.n:. CKOJihKO ecTb 

nporpaMM, KOTOpbie q11CJIO 1 npeo6pa3yiOT B q11CJIO 29? 0TBeT 060CHYHTe. 

Pemeuue: 06o3Haq11M R(n)- KOJII1qecTBO nporpaMM, KOTOphie npeo6pa3yiOT 

q11CJIO 1 B qHCJIO n. 06e KOMaH.[lbl HCllOJIHHTeJI}I yseJII1qHBaiOT HCXO.[l­

HOe qHCJIO, ll03TOMY o6mee q11CJIO KOMaH.[l B nporpaMMe He MO)I(eT npe­

BOCXO.[li1Tb 28. R( 1) = 1. 
)J;JI}I Ka)l(.[loro cne.n:ywmero q11cna paccMOTPI1M, CKOJihKI1MH cnoco6a­

MH 3TO q11CJIO MO)I(eT 6biTh llOJiyqeHO 113 npe.[lhi.LlYIUHX qwceJI 3a O.LlHY 

KOMaH.n:y 11CllOJIHI1TeJI}I. Ecnw q11cno He .n:eni1TC}I Ha TPH, TO nocne.n:Heii 

KOMaH.n:oH: MO)I(eT 6LITh TOJihKO «llp116asL 1 ». Cne.n:osaTeJihHO, KOJII1-

qecTBO nporpaMM .[liDI 3TOfO qi1CJia paBHO KOJII1qeCTBY nporpaMM .[lJI}I 

npe.n:LI.LlYIUero q11cna: 

R( i) = R( i-1 ), ecn11 i He .n:eJII1TC}I Ha 3. 
Ecnw qwcno .n:eJII1TC}I Ha 3, TO sap11aHTOB nocne.n:Heii KOMaH.[lhi .n:sa: 

«llpw6asb 1» 111111 «YMHOJKh Ha 3». Cne)J.OBaTeJibHO, R(i) = R(i-1) + 
R(i/3 ), ecn11 i .n:eJII1TC}I Ha 3. 

0TBeT: )J;JI}I q11cJia 29 KOJII1qeCTBO nporpaMM MO)I(HO llO.[lCqi1TaTh, COCTaBI1B 

Ta6nm~y: 
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'-iiiiC/10 1 2 3 4 5 6 

K01111148CTBO 1 1 -.--------~.~-.~-~,1 ~-l.t1;2- ·2-~< .. :2 ~:::: :::::::::: ~ -2io.1 =3 
KOMaHA 

'• ., ., 

IIICnO/lHIIIT8/l~ 
:,<~ 

'• ......... 

4111C110 7 8 9 ; 10 11 .................. "' 12 

K01111148CTBO 3, 3-~.-:.-----------· 3+2=5 g/ 5---------------• .. 5+2j=7 
KOMaHA 
IIICnO/lHIIIT8/l~ 

•, 

.............. ··. 
'-iiiiC/10 13 14 15 !";,!. 16 17 18; 

•' '•, 

" •' 
K01111148CTBO 7 7-·-~.::~--------- ... 7+2~P g···· ... 9---------------· 9+3=12 

'• KOMaHA '• '• 

111Cn011HIIIT8/l~ 
•, 

'• '•, 

4111C110 19 20 -~1 22 23 .. ·-. ~4 
K01111148CTBO 12 12------------- ... 12+3=15 15 15-------------l 15+3=18 
KOMaHA 
IIICnO/lHIIIT811~ 

'-iiiiC/10 25 26 27 • 28 29 

K01111148CTBO 18 18-------------l .. 18+5=23 23 23 
KOMaHA 
111Cn011HIIIT8/l~ 

[!] (fieMo-eapuaHm 2011 2., 3aOa'-la C3) 
Y HCIIOJIHHTeJUI Y )lBOHTeJih )lBe KOMaH)lhl, KOTOpbiM IIpHCBOeHbl HOMepa: 

1) IIpH6aBb 1 ; 
2) YMHO)I(h Ha 2. 

fiepBa51 H3 HHX yseJIHtiHBaeT tiHCJIO Ha 3KpaHe Ha 1, BTOpa51 - Y.LI.BaHBaeT ero. 

llporpaMMa .LI.JI51 Y .LI.BOHTeJI51- 3TO nocne.uosaTeJihHOCTh KOMaH.u. CKOJihKO ecTh 

IIporpaMM, KOTOpbie tiHCJIO 1 npeo6pa3yiOT B tiHCJIO 16? 0TBeT 060CHYHTe. 

'lepenawKa 

[!] HcnoJIHHTeJih qepenalllKa nepeMemaeTC51 Ha 3KpaHe KOMIIhiOTepa, ocTaBJI5151 

CJie)l B BH)le JIHHHH. B Ka)l()lbiH KOHKpeTHhiH MOMeHT H3BeCTHO IIOJIO)I(eHHe HC­

IIOJIHHTeJI51 H HaiipaBJieHHe ero )lBH)I(eHH51. Y HCIIOJIHHTeJI51 cymeCTBYIOT )lBe 

KOMaH)lhi: 

Bnepe)l n, r.ue n - uenoe tiHCJio, Bhl3hiBaiOma51 nepe.LI.BH)I(eHHe qepenalllKH Ha 

n lllarOB B HaiipaBJieHHH )lBH)I(eHH5I; 

HanpaBo m, r.ue m - uenoe tiHCJio, Bhi3hiBaiOma51 H3MeHeHHe HanpaBJieHH51 

)lBH)I(eHH51 Ha m rpa.uycoB IIO tiaCOBOH crpeJIKe. 

3anHCh lloBTopu 5 [KoMaH)lal KoMaH)la2] 03HatiaeT, qTo nocne.uosaTeJih­

HOCTh KOMaH)l B CK06KaX IIOBTOpHTC51 5 pa3. J1CIIOJIHHTeJih HHTepnpeTHpyeT 

:ny 3aiiHCb KaK O.LJ.HY KOMaH.LJ.y. 
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qepenarnKe 6hiJI ,n:aH ):{JHI HCIIOJIHeHWI CJie,n:yiOW:HH aJirOpHTM: 

lloBTopu 5 [llosTopu 2 [Bnepe.[( 40 Hanpaso 60 Bnepe.[( 40 Hanpaso 120] 
Hanpaso 90] 

KaKa.SI cpHrypa IIO.SIBHTC.SI Ha 3KpaHe? l)cg 2)<0 3)~ 4)So 
Pemeuue: HcnonH».SI BHYTPeHHHH UHKJI, qepenarnKa pHcyeT poM6, T. K. 3a 

O):{HH war OHa pHcyeT ):{Be JIHHHH O):{HHaKOBOH ):{JIHHbi H IIOBOpaqH­

saeTC.SI Ha 180 rpa.nycos, a 3a 2 mara coseprnaeT noJIHbiH o6opoT 

BOKpyr CBOeif OCH. BHelliHHH UHKJI 3aCTaBJI.SieT qepenarnKy 5 pa3 Ha­

pHCOBaTb pOM6, HO IIpH 3TOM 3a 4 mara OHa IIOBOpaqHsaeTC.SI Ha 360 
rpa.nycos. Cne.nosaTeJibHO, 6y.neT HapHcosaHa cpHrypa, npe.ncTas­

JieHHa.SI Ha pHC. 3, TaK KaK nepBbiH H IIOCJie):{HHH poM6 COBIIa):{YT. 

0TBeT: 3. 

[!] J1CIIOJIHHTeJib qepenarnKa nepeMell(aeTC.SI Ha 3KpaHe KOMIIblOTepa, OCTaBJI.SI.SI 

CJie):{ B BH):{e JIHHHH. B Ka)l()].biH KOHKpeTHbiH MOMeHT H3BeCTHO IIOJIO)I(eHHe HC­

IIOJIHHTeJI.SI H HanpaBJieHHe ero ):{BH)I(eHH.SI. Y HCIIOJIHHTeJI.SI cymeCTBYIOT ):{Be 

KOMaH):{bl: 

Bnepe.[( n, Bbl3biBaiOma.SI nepe,n:BH)I(eHHe qepenarnKH Ha n rnaros s Hanpasne­

HHH ):{BH)I(eHH.SI; 

Hanpaso m, Bbl3biBaiOW:a.SI H3MeHeHHe HanpasneHWI ,n:BH)I(eHH.SI Ha m rpa.ny­

cos no qacosoii CTPeJIKe. (BMecTo n H m ,n:oJI)I(Hbi CTO.SITb uenhie qlfcJia.) 

3anHcb llosTopu 5 [KoMan.[(al KoMaH.[(a2] 03HaqaeT, qTo nocne.nosaTeJib­

HOCTb KOMaR):{ B KBa,n:paTHbiX CK06KaX IIOBTOpHTC.SI 5 pa3. 

KaKoe qHcno Ha,n:o 3anHcaTb BMecTo n s cne.nyiDW:eM anropHTMe, qTo6bi Ha 

3KpaHe IIO.SIBHJIC.SI npaBHJibHbiH BOCbMHyrOJibHHK: 

llosTopu 9 [Bnepe.[( 40 Hanpaso n]? 

[!!] HcnoJIHHTeJib qepenarnKa nepeMemaeTc.SI Ha 3KpaHe KOMIIbiOTepa, ocTaBJI.SI.SI 

CJie,n: B BH):{e JIHHHH. B Ka)l():{biH KOHKpeTHbiH MOMeHT H3BeCTHO IIOJIO)I(eHHe HC­

IIOJIHHTeJI.SI H HanpaBJieHHe ero ):{BH)I(eHH.SI. Y HCIIOJIHHTeJI.SI cymeCTBYIOT ):{Be 

KOMaH):{bi: 

Bnepe.[( n, r.ne n - uenoe qlfcJio, Bbl3biBaiOma.SI nepe,n:BH)I(eHHe qepenarnKH Ha 

n rnaros s HanpasneHHH ):{BH)I(eHH.SI; 
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Hanpaso m, r.n:e m - uenoe qucno, Bhi3hiBaroma~ H3Meueuue uanpasJieu~ 

LJ:BH)I(eH~ ua m rpa.n:ycos no qacoso:H: CTJ)eJIKe. 

3anucb UosTopu 5 [KoMaH)J.al KoMaH)J.a2] o3uaqaeT, qTo nocne.n:osaTeJib­

uocTb KOMaH.[{ B KBa.n:paTHbiX CKOfiKaX IIOBTOpHTC~ 5 pa3. 

qepenaiiiKe 6biJI .[{aH ~ HCIIOJIHeH~ CJie.[{yiOIUHH aJirOpHTM: 

UosTopu 7 [Bnepe)J. 20 Hanpaso 60] 

KaKa~ <Purypa no~BHTC~ ua 3Kpaue? 

[!!] HcnonuuTeJib qepenaiiiKa nepeMemaeTc~ ua 3Kpaue KOMnhiOTepa, ocTaB~ 
CJie.[{ B BH.[{e JIHHHH. B Ka)l(,[{biH KOHKpeTHbiH MOMeHT H3BeCTHO nOJIO)I(eHHe HC­

IIOJIHHTeAA H uanpaBJieHHe ero .[{BH)I(eH~. Y HCIIOJIHHTeAA cyiUeCTBYIOT TJ)H 

KOMaH.[{bl: 

Bnepe)J. n, r.n:e n - u:enoe qucno, Bhi3hiBarom~ nepeLJ:BH)I(euue qepenaiiiKH ua 

n IIIaros B uanpasneuuu LJ:BH)I(eu~; 

Hanpaso m, r.n:e m - uenoe qucno, Bhi3hiBarom~ H3Meueuue uanpasJieu~ 

.[{BH)I(eHH~ Ha m rpa.n:ycoB no qaCOBOH CTJ)eJIKe; 

HaJieso m, r.n:e m- uenoe qucno, Bbl3hiBarom~ H3Meueuue uanpasneu~ .n:su­

)l(euu~ ua m rpa.n:ycos npoTHB qacosoif CTJ)eJIKH. 

3anucb UosTopu 5 [KoMaH)J.al KoMatma2] o3uaqaeT, qTo nocne.n:osaTeJih­

HOCTb KOMaH.[{ B KBa.n:paTHbiX CK06KaX IIOBTOpHTC~ 5 pa3. 

qepenaiiiKe 6biJI .[{aH .[{AA HCIIOJIHeHH~ CJie.[{ylOIUHM aJirOpHTM: 

lloBTopu 5 [Bnepe)J. 30 Haneso 72] 

KaKa~ <Purypa no~BHTC~ ua 3Kpaue? f.n:e 6y.n:eT uaxo.n:HThC~ 3Ta <~Jurypa no 

OTHOIIIeHHIO K qepenaiiiKe? 

[!!] HcnonuuTeJib qepenaiiiKa nepeMemaeTc~ ua 3Kpaue KOMIIbiOTepa, ocTaB~ 
CJie.[{ B BH.[{e JIHHHH. B Ka)l(.[{biM KOHKpeTHbiH MOMeHT H3BeCTHO nOJIO)I(eHHe HC­

IIOJIHHTeJI~ H HanpaBJieHHe ero .[{BH)I(eH~. Y HCIIOJIHHTeAA cymeCTBYIOT TJ)H 

KOMaH.[{bl: 

Bnepe)J. n, r.n:e n - uenoe qucno, Bhi3biBaroma~ nepeLJ:BH)I(euue qepenaiiiKH ua 

n IIIaros B uanpasneuuu LJ:BH)I(eu~; 

Hanpaso m, r.n:e m - uenoe qucno, Bhi3biBaroma~ H3Meueuue uanpasneu~ 

LJ:BH)I(euu~ ua m rpa.n:ycos no qacosoif CTJ)eJIKe; 

HaJieso m, r.n:e m- u:enoe qucno, Bhi3hiBarom:rur H3Meueuue uanpasneHJUI .n:su­

)l(eHH~ ua m rpa.n:ycos npoTHB qacosoif CTJ)eJIKH. 

3anucb UosTopu 5 [KoMaH)J.al KoMaH)J.a2] o3uaqaeT, qTo nocne.n:osaTeJih­

uocTh KOMaH.[{ B KBa.n:paTHbiX CKOfiKaX nOBTOpHTC~ 5 pa3. 
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qepenaiiiKe 6biJI .LJ.aH .ll.JUI HCnOJIHeHWI CJie.LJ.yiDW:HH aJirOpHTM: 

TiooTopu 22 [Bnepe.r. 10 Ha1a.r. 10 Ha.Jieoo 18] 

KaKa.SI <PHrypa no.SIBHTC.SI Ha JKpaHe? 

Po6or 

85 

[!!] McnoJIHHTeJib Po6oT .LJ.eiicTsyeT Ha KJieTqaToii .LJ.OCKe, Me)I(.LJ.y coce.LJ.HMMH KJieT­

KaMu KOTOpOH MOryT CTO.SITb CTeHbl. Po60T nepe.LJ.BHraeTC.SI no KJieTKaM .ll.O­

CKH H MOiKeT BbinOJIH.SITb KOMaH,ll;bl 1 (BBepx), 2 (BHH3), 3 (Bnpaso), 4 (BJieBO), 

nepexo.ll..SI Ha coce.LJ.HIDID KJieTKY B HanpasJieHHH, yKaJaHHOM B cKo6Kax. EcJIH 

B JTOM HanpaBJieHHH Me)I(.LJ.y KJieTKaMH CTOHT CTeHa, TO Po60T pa3pyiiiaeTC.SI. 

Po6oT ycneiiiHO BhiTIOJIHHJI nporpaMMY 

11313142 
KaKyiD nocJie,nosaTeJihHOCTh H3 qeThipex KOMaH.ll. .LJ.OJiiKeH BhinOJIHHTh Po6oT, 

liT06bi sepHyThC.SI B TY KJieTKY, r,ne OH 6bm nepe.LJ. HalJaJIOM BhiTIOJIHeHH.SI npo­

rpaMMhi, H He pa3pyiiiMTbC.SI BHe 3aBHCHMOCTH OT TOrO, KaKHe CTeHbl CTO.SIT 

Ha noJie? 

Pemeuue: HaqepTHM rpaeKTopHID, no KOTopoii 

.LJ.BMraJic.SI Po6oT. HaqaJihHYID ToqKy 

.LJ.BMiKeHH.SI o6o3HaquM 6yKsoH: A, Ko­

Heqeyro - B. l13 pucyHKa BM.ll.HO, liTO 

sepHyrhC.SI H3 TOl{KH B B ToqKy A 
MOiKHO no nporpaMMe H3 qeThipex 

KOMaH.LJ.: BHH3, BJieBO, BHH3, BHH3, 

T. e. 2422. 

0TBeT: 2422. 

A 

h 
B ~ 
~ 

[1!] llcnoJIHHTeJib Po6oT .LJ.eifcTsyeT Ha KJieTqaToii .LJ.OCKe, Me)I(.LJ.y coce.LJ.HMMH KJieT­

KaMu KOTOpOH MOryT CTO.SITb CTeHbl. Po60T nepe.LJ.BMraeTC.SI no KJieTKaM .LJ.O­

CKH H MOiKeT BbiTIOJIH.SITb KOMaH,ll;bl 1 (BBepx), 2 (BHH3), 3 (snpaso), 4 (BJieBO), 

nepexo.ll..SI Ha coce.LJ.HIDID KJieTKY B HanpasneHHH, YKaJaHHOM B CK06Kax. Ecnu 

B JTOM HanpaBJieHHH Me)I(.LJ.y KJieTKaMH CTOHT CTeHa, TO Po60T pa3pyrnaeTC.SI. 

Po6oT ycnernHo BhiTIOJIHHJI nporpaMMY 

4242413 
KaKyw nocJie.LJ.oBaTeJibHOCTh H3 rpex KoMaH.LJ. .LJ.OJiiKeH BhiTIOJIHHTh Po6oT, qTo6bi 

sepHyrbC.SI B ry KJieTKy, r.LJ.e OH 6bm nepe.LJ. HalJaJIOM BhiTIOJIHeHWI nporpaMMhi, 

H He pa3pYIIIHTbC.SI BHe 3aBHCHMOCTH OT TOrO, KaKHe CTeHbl CTO.SIT Ha nOJie? 
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[::!!] ,ll,aHa CI1CTeMa KOMaH.LJ. HCllOJIHI1TeJui Po6oT, 

<OKI1BYIUefO» B llp.HMOYfOJihHOM Jia6Hp11HTe 
Ha KJieTlfaTOM llJIOCKOCTI1: ~ ~ 

8 

7 

6 

5 

4 

ssepx 

BHI13 

BJieBO 

snpaso 

I1p11 BhlllOJIHeHI111 mo6oM 113 3TI1X KOMaH.LI. 

Po6oT nepeMeruaeTc.H Ha cooTBeTcTBYIO­

ruyiO KJieTKY. 

KoMaH.LJ.hl nposepK11 11CTI1HHOCTI1 ycJIOBI1.SI 

Ha HaJII1411e CTeHhl y TOM KJieTKI1, f.ll.e OH Ha­

XO.LJ.I1TC.H: 

csepxy cso6o.LI.HO 

CHI13Y CB060.LJ.HO 

CJieBa CB060.LI.HO 

cnpasa cso6o.LI.H 

-

3 
~ 

2 
-

A B C D E F G H 

Ecn11 Po6oT HalfHeT .LJ.BI1)1(eHI1e B cTopoHy cTeHhi, To oH pa3pyiiii1TC.H. 

CKOJihKO KJieTOK .LI.aHHoro na611p11HTa cooTBeTCTBYIOT rpe6osaHI1IO, lfTO, Bhi­

noJIHI1B npe.LI.JIO)I(eHHYIO nporpaMMY, Po6oT ocTaHOBHTC.H B TOM )l(e KJieTKe, 

C KOTOpOM OH HalfaJI .ll.BH)I(eHHe? 
HAqAJIO 

ITOKA cnpasa cso6o.LI.HO ,ll,EJIATb snpaso 

ITOKA CHI13Y CB060.LI.HO ,ll,EJIATb BHI13 

ITOKA cnesa cso6o.LI.HO ,ll,EJIATb sneso 

ITOKA csepxy cso6o.LJ.HO ,ll,EJIATb ssepx 

KOHEU 
B OTBeTe 3anHIIII1Te 411CJIO - KOJIHlfeCTBO TaKI1X KJieTOK, a .LI.aJiee, qepe3 3a­

n.HThie, 11X a.LI.peca ( CHalfaJia 11.LJ.eT JiaTI1HCKa.H 6yKBa CTOJI6U:a, a 3aTeM U:mppa 

crpoK11). Hanp11Mep, HI1)1(HI1M neBhiM yron na6HpHHTa 11MeeT a.LI.pec A 1. 

[!!] CHcTeMa KOMaH.LI. 11CnOJIHI1TeJI.H Po6oT, «)1(11-

syruero» B np.s~MoyroJihHOM na6Hp11HTe Ha 

KJieT4aTOM llJIOCKOCTH: 

ssepx 
BHI13 

BJieBO 

snpaso 

I1p11 BhlllOJIHeHI111 JII06oM 113 3TI1X KOMaH.LI. 

Po6oT nepeMeruaeTC.H Ha O.LJ.HY KJieTKY cooT-

8 
~~~--+-~----~~~ 

7 

6 

5 

4 
~~~--~-r--r-~~~ 

3 
~~~--+-~--r-,~~ 

2 

A B C D E F G H 
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BeTCTBeHHO BBepx t, BHH3 ~, BJieBO ~, BIIpaBO ~. 
qeThipe KOMaH.[\hl rrposep.HIOT HCTHHHOCTh ycJIOBH.H OTCYTCTBIDI CTeHhl y Ka)K­

.L\OM cTopoHhi TOM KJieTKH, r.ne Haxo.nHTC.H Po6oT: 

csepxy cso6o.nHo 

CHH3Y CB060.[\HO 

cnesa cso6o.nHo 

crrpasa cso6o.nH 

UHKJI 

IIOKA < ycnoswe > KOMaH.na 
BhiiiOJIH.HeTC.H, IIOKa ycJIOBHe HCTHHHO, HHaqe rrpOHCXO.[\HT rrepeXO.L\ Ha CJie­

.L\YIOW:YIO CTPOKy. 
CKOJihKO KJieToK na6wpHHTa cooTBeTCTBYIOT TPe6osaHHIO, qTo, BhiiiOJIHHB 

rrpe.nJio)KeHeyiO rrporpaMMy, Po6oT ocTaHOBHTCSI s TOM )Ke KJieTKe, c KOTOpOM 
OH HaqaJI .[\BH)KeHHe? 

HAqAJIO 
IIOKA < crrpasa cso6o.nHo > srrpaso 

IIOKA < csepxy cso6o.nHo > ssepx 

IIOKA < cnesa cso6o.nHo > sneso 

IIOKA < CHH3Y cso6o.nHo > BHH3 

KOHEU 

[!!] ,z::J;aHa CHCTeMa KOMaH.[\ HCIIOJIHHTeJI.H Po6oT, 

«)KHByW:ero» B rrp.HMOyrOJihHOM Jia6HpHHTe 

Ha KJieTqaTOM IIJIOCKOCTH: 

ssepx 

BHH3 

BJieBO 

srrpaso 

IlpH BhiiiOJIHeHHH JII060M H3 3THX KOMaH.[\ 

Po6oT rrepeMew:aeTc» Ha cooTBeTCTBYIOW:YIO 
KJieTKy. 

KoMaH.[\hl rrposepKH HCTHHHOCTH YCJIOBH.H 

r-~~--+-----r-~-+~ 

-----+--+--r~r-,_~~ 

r-,_ ____ +--r--r-,_-+~ 

r-,_~--~-r--r-~~---

A B C D E F G H 

Ha Hanwqwe cTeHhi y TOM KJieTKH, r.ne oH Haxo.nwTc»: 
csepxy cao6o.nHo 
CHH3Y cso6o.nHo 
cnesa cso6o.nHo 

crrpasa cso6o.nH 

8 

7 

6 

5 

4 

3 

2 

Ecnw Po6oT HaqHeT .L\BH)KeHHe s cTopoHy cTeHhi, TO OH pa3pylllHTC.H. 

CKoJihKO KJieTOK .naHHoro na6wpHHTa cooTBeTCTBYIOT TPe6osaHHIO, qTo Bhi­
rroJIHHB rrpe.nJio)KeHHYIO rrporpaMMy, Po6oT ocTaHoBHTC» s TOM )Ke KJieTKe, 
C KOTOpOM OH HaqaJI .[\BH)KeHHe? 
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HAqAJIO 

IIOKA cn~ny cao6o.uHo ,UEJIA Th BHH3 
IIOKA cnpaaa cao6o.uHo ,l{EJIA Th anpaao 
IIOKA caepxy cao6o.uHo ,l{EJIA Th aaepx 
IIOKA cneaa cao6o.uHo ,l{EJIATb aneao 
KOHEQ 

B OTBeTe JaiiHIIIHTe qHcno - KOJIHqecTBO TaKHX KJieToK, a .uanee, qepe3 Ja­
illiThie, HX a.upeca ( CHaqana H,lleT JJaTHHCKa.H 6yKBa CTOJI6Ua, a 3aTeM UH<l>pa 
CTpOKH). 
HanpHMep, HHJKHHM neBhiM yron na6HpHHTa HMeeT a.upec A 1. 

,l{aHa CHCTeMa KOMaH,ll HCIIOJlHHTeJJ.H Po60T, «JKHByiiJ;erO» B IIp.HMOyrOJJhHOM 
JJa6HpHHTe Ha KJieTqaTOM IIJlOCKOCTH: 

BBepx 
BHH3 
BJleBO 
snpaso 

IlpH BhiiiOJJHeHHH J11060M H3 3THX KOMaH,ll 

Po6oT nepeMemaeTC.H Ha O.llHY KJieTKY cooT­
seTCTBeHHO BBepX i, BHH3 .J,, BJleBO ~' 
snpaso ---;. 
qeThipe KOMaH,llhl IIpOBep.HIOT HCTHHHOCTh 
ycJJOBH.H OTCYTCTBH.H CTeHhl y KaJK,llOM CTO­
pOHhl TOM KJieTKH, r.ue HaXO.llHTC.H Po6oT: 

csepxy cso6o.uHo 
CHH3Y CB060,llHO 
cnesa cso6o.uHo 

cnpasa cso6o.uH 

QHKJI 
IIOKA < ycnoaue > KOMaH.ua 

8 

7 

6 

5 

4 

3 

A B C D E F G H 

BhiiiOJIH.HeTC.H, IIOKa ycJJOBHe HCTHHHO, HHaqe IIpOHCXO,llHT nepeXO,ll Ha CJie­

.llYIOIUYIO CTpOKy. 
CKOJJhKO KJieTOK na6upHHTa cooTBeTCTBYIOT Tpe6oaaHHIO, qTo, BhiiiOJJHHB 
npe.unoJKeHHYIO nporpaMMY, Po6oT ocTaHOBHTC.H B TOM JKe KJieTKe, c KOTopoM 
OH HaqaJI ,llBHJKeHHe? 

HAqAJIQ 
IIOKA < cnesa cso6o.LJ.HO > sneso 
IIOKA < csepxy cao60.LJ.HO > aaepx 
IIOKA < cnpasa cao6o.LJ.HO > anpaao 
IIOKA < CHH3Y CB060.llHO > BHH3 
KOHEQ 
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Ky3HIIIHK 

[!!] lfMeeTc.si HCnoJIHHTeJIL KyJueqHK, KOTopLIH JKHBeT ua qHcJioBoif ocH. CHcTeMa 
KOMan.u KyJueqHKa: "Bnepe.u N' (KyJueqHK nphlraeT Bnepe.u ua N e.uHHHU); 
"HaJa.u M' (KyJueqHK nphlraeT HaJa.ll ua M e)lHHHU). IlepeMeHHLie N H M MO­
ryr npHHHMaTL mo6Lie ueJILie noJIOJKHTeJILHLie 3uaqeuH.si.lf3BecTHo, qTo Ky3-
ueqHK BbinOJIHHJI nporpaMMY H3 51 KOMaH)lbl, B KOTOpOH KOMaH)l "Ha3a)l 2" 
B 2 pa3a 60JILIIIe, qeM KOMaH)l "Bnepe)l 3 ". ,[(pyrHX KOMaH)l B nporpaMMe He 
6Lmo. Ha KaKyro o.uuy KOMaH.uy MOJKHO JaMeHHTL :ny nporpaMMy, qTo6LI Ky3-
HeqHK OKa3aJIC.si B TOM JKe TOqKe, qTo H nOCJie BbinOJIHeHH.si nporpaMMbi? 

Peweuue: Onpe.ueJIHM, CKOJILKO KaKHX KOMaH.u BblnOJIHHJI KY3HeqHK. IloJiy-
qaeM: 51 I 3 = 17. KoMaH.u "Bnepe.u 3" 6Lmo 17, a "HaJa.u 2" 6Lmo 
34. KyJHeqHK npLirnyJI Bnepe.u Ha 17 x 3 = 51 IIIar, a HaJa)l Ha 
34 x 2 = 68 IIIaroB. TeM caMLIM OH OKaJaJIC.si Ha 17 IIIaroB HaJa)l oT 
nepBonaqaJILHOH ToqKH. IIocJie)loBaTeJILHOCTL KOMaH.u B aJiropHT­
Me B ,[(aHHOM C~ae He HMeeT 3HaqeHH.si. 

0TBeT: HaJa,n 17. 

l20 I l1MeeTc.si HCnOJIHHTeJIL KyJHeqHK, KOTopLiif JKHBeT Ha qHcJioBoif ocH. CHcTeMa 
KOMaH.ll KyJHeqHKa: "Bnepe.u N' (KyJHeqHK npLiraeT Bnepe.u Ha N e.uHHHU); 
"HaJa.u M' (KyJHeqHK nphlraeT HaJa,n HaM e.uHHHQ). IlepeMeHHLie N H M Mo­
ryr npHHHMaTL JII06Lie ueJILie noJIOJKHTeJILHLie 3HaqeHH.si. l13BecTHo, qTo KyJ­
HeqHK BblllOJIHHJI nporpaMMY H3 52 KOMaH,n, B KOTOpOH KOMaH)l "Ha3a,[( 2" Ha 
10 60Jibiiie, qeM KOMaH)l "Bnepe,n 3". ,[(pyrHX KOMaH)l B nporpaMMe He 6LIJIO. 
Ha KaKyro o,nuy KOMau.uy MOJKHO JaMeHHTL 3TY nporpaMMy, qTo6LI KyJHeqHK 
OKa3aJIC.si B TOH JKe TOqKe, qTo H nOCJie BbinOJIHeHH.si nporpaMMbi? 

&yCHHbl 

l21 I QenoqKa H3 TJ)ex 6ycHH <t>opMHpyeTc.si no cJie.uyromeMy npaBHJiy: Ha nepBoM 
MecTe B uenoqKe CTOHT o,nua H3 6ycHH M, H, 0. Ha BTopoM- o.uHa H3 6ycHH 
JI, M, 0. Ha TJ)eTLeM MecTe - o.uHa H3 6ycHH JI, M, H, He cTo.s~ma.s~ B uenoqKe 
Ha nepBOM HJIH BTOpOM MeCTe. 
KaKa.si H3 cJie.uyromHx uenoqeK coJ.uaHa no 3TOMY npaBHJIY: 

1)HOH 2)HOM 3)MHJI 4)MHO 

lloJiuoe peweuue. 
Ha nepBOM MecTe B uenoqKe CTOHT o.uHa H3 6ycHH M, H, 0. 
Ha BTopoM IIIare K nepBOH 6ycHHe MOJKHO .uo6aBHTL O.llHY H3 TJ)ex 
6ycHH JI, M, 0. IloJiyqaeM BapHaHTbl: 
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M11, MM, MO, 
H11, HM, HO, 
011, OM, 00. 

I naBa 3. Anrop~TM~3a~~51 ~ nporpaMM~poBaH~e 

Ha rpeTheM mare .n:o6asm1eM o,n:Hy 113 6yc11H 11, M, H c yqeToM npa­
B11Jia nocrpoeHI1» u.enolfKI1. B pe3yJihTaTe cKJia,n:hiBaiOTC» u.eno1JKI1: 

M11H, 
MM11,MMH, 
M011, MOH, 
H11M, 
HM11, 
H011, HOM, 
011M, 011H, 
OM11, OMH, 
0011, OOM, OOH. 

l1Toro: 16 u.enoqeK, 113 qeTbipex npe,n:noJKeHHhiX no,n:xo,n:I1T TOJihKO 
"HOM". 

KpaTKoe perneuue. 

0TBeT: 2. 

B u.enoqKe "HOH" HapymeHo npas11no rpeTheii 6yci1Hhl. 
B u.enoqKe "HOM" see npas11na co6niO,n:aiOTC». 
B u.enoqKe "MH11" HapyrneHo npaBHJIO BTopoii 6yci1Hhl. 
B u.enolfKe "MHO" HapyrneHo npas11no rpeTheii 6ycHHhi. 

l22l ):VI» COCTaBJieHH» u.enoqeK 11CIIOJih3YIOTC» 6yci1Hhl, IIOMel.J:eHHbie 6yKBaMI1: A, 
B, C, D, E. I. Ha nepsoM MecTe B u.enoqKe CTOI1T o,n:Ha 113 6yc11H, noMeqeHHhiX 
rnacHoii 6yKsoii. Ha BTopoM - n106a» cornacHa». Ha rpeTheM MecTe - o,n:Ha H3 
6yc11H B, C, D, He cTo»ma» B u.enoqKe Ha BTopoM MecTe. Ha qeTsepToM - JII0-

6a» rnacHa», He cTo»ma» B u.enoqKe Ha nepsoM MecTe. 
CKOJihKO cymecTsyeT sap11aHTOB u.enoqeK, nocrpoeHHhiX no 3TOMY npas11ny? 

1) 81 2) 54 3) 36 4) 24 

l2al U:erroqKa 113 rpex 6yc11H ~opMHpyeTc» no cne,n:yiOmeMy npas11ny. Ha rpeTbeM 
MecTe s u.erroqKe CTOI1T o,n:Ha 113 6yc11H A, E, B. Ha BTopoM- o,n:Ha H3 6yc11H 
E, B, r. Ha rrepBOM MecTe- o,n:Ha 113 6yci1H A, B, r, He CTO»ll{a» B u.erroqKe Ha 
BTOpOM 11JII1 rpeTheM MeCTe. 
KaKa» 113 cnenyiOWHX uenoqeK C03.IIaHa no 3TOMY npas11ny? 

1) EfB 2)ABE 3)fAB 4)AEA 

1241 QenoqKa 113 rpex 6yc11H ~opM11pyeTc» no cne,n:yiOmeMy rrpas11ny. Ha rrepsoM 
MeCTe B u.erroqKe CTOI1T o,n:Ha 113 6yci1H A, B, r. Ha BTOpOM - o,n:Ha 113 6yci1H 
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A, E, B. Ha rpeTheM MeCTe- O,llHa 113 6yci1H E, B, r, He CTmnQaSI B u;enoqKe Ha 
nepBOM 11JII1 BTOpOM MeCTe. 

KaKaSI 113 cne.uyiOIUI1X u:enoqeK co3.uaHa no 3TOMY npas11ny? 

1) fBI> 2) EAr 3) AEE 4)BfE 

l2sl B noHe.uenhHI1K s O.UHOM 113 KJiaccos .UOJI)I(HO 6hiTh npose.ueHo 4 ypoKa - no 
XI1MI111, cp11311Ke, 11H<f>OpMaTI1Ke 11 JII1TepaType. Yqi1TeJISI BhiCKa3aJII1 CBOI1 no­
)l(eJiaHHSI ,llJISI COCTaBJieHI1SI pacni1CaHI1SI. yqi1TeJib XI1MI111 xoqeT 11MeTb rpeTI1H 
11JII1 qeTBepTbiH ypoK, yqi1TeJih cp11311KI1- nepBbiH 11JII1 qeTBepTbiH ypoK, yqi1-
TeJib 11HcpOpMaTI1K11 - nepBbiH 11JII1 BTOpOH, yq11TeJib JII1TepaTyphi - BTOpOH 11JII1 
rpeTI1H. KaKoi1 sap11aHT pacn11caH11SI ycrpo11T scex yq11Tenei1: IIIKOJihi? 
(06o3HaqeHI1SI: X- XI1MI1SI, ci>- cp11311Ka, II- 11HcpopMaTI1Ka, Jl- JII1TepaTypa) 

1) I1J1Xcl> 2) HXJlcl> 3) <l>HXJI 4) H<l>JIX 

12&1 ):(AA COCTaBJieHI1SI QenoqeK pa3pernaeTCSI 11CnOJih30BaTb 6yci1Hhl 5 Tl1nOB, 060-
3HaqaeMhiX 6yKBaMI1 A, E, B, r' E. Ka)l(,llaSI u:enoqKa ,llOJI)I(Ha COCTOSI:Th 113 rpex 
6yc11H, np11 3TOM .llOJI)I(Hhi co6nro.uaThCSI cne.uyrom11e npas11na: 

1) Ha nepBOM MecTe CTOI1T O,llHa 113 6yKB: A, r, E; 
2) nocne rnacHOH 6yKBhi s u;enoqKe He MO)I(eT cHosa 11.llTI1 rnacHaH, a noc­

ne cornacHoH - cornacHaSJ:; 
3) nocJie,llHeH 6yKBOH He MO)I(eT 6biTh B. 

KaKaSI 113 u;enoqeK nocrpoeHa no 3TI1M npas11naM? 

1)AEE 2)fBA 3)fEE 4)EAB 

l21l ):(nSI cocTasneHI1SI u;enoqeK 11CnOJih3YIOTCSI 6yci1Hhi, noMeqeHHhie 6yKsaMI1 A, 
B, C, D, E. Ha nepsoM MecTe CTOI1T o.uHa 113 6yKs: A, B, D. Ha BTopoM- JII0-
6aSI rnacHaSI, ecn11 nepsaSI 6yKsa cornacHaSI, 11 nro6aSI cornacHaSJ:, ecn11 nepsaSI 
rnacHaSI. Ha rpeTheM MecTe - o.uHa 113 6yc11H A, C, D, He CTOSIIUaH Ha nepsoM 
11JII1 BTOpOM MeCTe. 

KaKaH 113 nepeq11cneHHhiX u;enoqeK co3,UaHa no 3TOMY npas11ny? 

1)BCA 2)AEC 3)BAD 4)DED 

l2al ):(nSI cocTasneHI1SI u:enoqeK 11cnonh3YIOTCH 6yci1Hhi, noMeqeHHhie 6yKBaMI1: M, 
N, 0, P, U. B cepe.u11He u:enoqKI1 CTOI1T o.uHa 113 6yc11H N, 0, P. Ha rpeTbeM­
nro6aSI rnacHaSI, ecn11 nepsaH 6yKsa rnacHaH, 11 nro6aSI cornacHaSI, ecn11 nepsaSI 
cornacHaSJ:. Ha nepsoM MecTe- o.uHa 113 6yc11H M, N, 0, He CTOSIIUaSI s u;enoqKe 
s cepe.u11He. 

KaKaSI 113 nepeq11cneHHhiX u;enoqeK co3.uaHa no 3TOMY npas11ny? 

1)NPO 2)MUN 3)0NP 4)NON 
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1291 ,[(ml COCTaBJieHJUI uenoqeK IICTIOJih3YJOTC.SI 6yCIIHhl, nOMeqeHHbie 6yKBaMII A, 

B, C, D, E, G. U:enoqKa crpoiiTC.SI no cneJJ;yJOmeMy npas11ny. Ha nepBoM MecTe 
B uenoqKe CTOIIT OJJ;Ha 113 6yc11H C, D, E, G. Ha BTopoM- n106a.s~ cornacHa.SI 
6yKsa, ecn11 nepsa.s~ 6yKsa rnacHa.SI, IIJIII n106a.s~ rnacHa.SI, ecn11 nepsa.s~ cornac­
Ha.SI. Ha rpeTheM MecTe OJJ;Ha 113 6yc11H A, B, E, G, He cTo.s~ma.s~ B uenoqKe Ha 
nepsoM IIJIII BTopoM MecTe. Ha qeTsepTOM MecTe - JIJ06a.s~ rnacHa.SI 6yKsa, He 
CTO.SIII.la.SI Ha BTOpOM IIJIII rpeTheM MeCTe. 

KaKa.SI 113 nepeq11cneHHhiX uenoqeK co3JJ;aHa no 3TOMY npas11ny? 

1) GCDA 2) CEBA 3) DADE 4) EBAA 

QeDO'IKM 

130 I U:enoqKII CIIMBonos ( crpoKII) co3JJ;aJOTC.SI no cneJJ;yJOmeMY npas11ny. 
flepBa.SI CTJlOKa COCTOIIT 113 OJJ;HOfO CIIMBOJia- Ull<}lpbl «1». 
KaiK,ll;a.SI 113 nocneJJ;yJOII.liiX uenoqeK C03JJ;aeTc.SI cneJJ;yJOII.liiM JJ;eHCTBIIeM: B oqe­

peJJ;HYJO CT})OKY JJ;BaiK,ll;bl 3aniiChiBaeTC.SI npeJJ;hiJJ;YII.la.SI uenoqKa Ull<}lp ( OJJ;Ha 3a 
JJ;pyroH, noJJ;p.SIJJ;), a B KOHeU npllniiChiBaeTC.SI eme OJJ;HO qiiCJIO - HOMep CT})OKII 
no nop.SIJJ;KY (Ha i-M mare JJ;OniiChiBaeTC.SI qiiCJIO «i» ). 
BoT nepBhie 4 crpoKII, C03JJ;aHHhie no 3TOMY npas11ny: 

1) 1 
2) 112 
3) 112II23 
4) 1121123I1211234 

CKOJihKO pa3 B o6meH: CJIO)KHOCTII scrpeqaJOTC.SI B ceJJ;hMOH crpoKe HeqeTHhie 

Ull<}lpbl (1, 3, 5, 7, 9)? 

Pemeuue: B nepsoH: crpoKe scrpeqaeTc.SI TOJihKO u11<}lpa I - I pa3. Bo BTopoH: 
crpoKe u11<}lpa 1 scrpeqaeTc.SI 2 pa3a. B KaiK,ll;oH: cneJJ;yJOmeH: crpo­
Ke KOJIIIqecTBo u11<}lp I 6yJJ;eT yJJ;BaiiBaThC.SI. B crpoKe c HOMepoM k 
Ull<}lpa 1 BCT}leTIITC.SI 2k-l pa3. 

AHanorllqHhie paccyiK,ll;eHII.SI MO)KHO nposecnf JJ;JI.SI scex JJ;pyrllx 
HeqeTHhiX u11<}lp. HeqeTHa.SI u11<}lpa n scrpeqaeTc.SI I pa3 B crpoKe 

C HOMepOM n. B CTJlOKe C HOMepoM k (k ~ n) 3Ta Ull<}lpa BCT})eTIITC.SI 
2k-n pa3. 

flOJJ;CqiiTaeM, CKOJibKO pa3 B o6mei1: CJIO/KHOCTII BCrpeqaJOTC.SI B CeJJ;h­
MOH crpoKe HeqeTHhie Ull<}lphi: 

27-1 +27-3 +27-5 +27-7 =26 +24 +22 +2°=64+ 16+4+I =85. 
CneJJ;osaTeJihHO, B ceJJ;hMOH crpoKe 6yneT 85 HeqeTHhiX u11<}lp. 

0TBeT: 8 . 

~ QenoqKII CIIMBOJIOB (CT})OKII) C03JJ;aJOTC.SI no CJieJJ;yJOII.leMy npaBIIJiy. 
flepBa.SI CTJlOKa COCTOIIT 113 OJJ;HOfO CIIMBOJia- Ull<}lpbl « 1 ». 
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Ka)l()];aJI H3 nocne.nyrow.Hx u;enoqeK co3.naeTC.SI TaKHMH .ne:HcTBH.SIMH: B oqepe.n­
HYIO CTpOKY .nsa)I()];LI 3anHCLIBaeTc.SI u;enoqKa n;H<I>P H3 npe.nLI.nyme:H CTpOKH 
( O)lHa 3a .npyro:H, no.np.SI.ll), a B KOHen; npHnHChiBaeTC.SI eme O)lHO qHCJIO - HO­
Mep CTpOKH no nop.SI.llKY (Ha i-M mare )lOnHChiBaeTC.SI qHCJIO «i» ). 
BoT nepBLie 4 CTpOKH, C03.llaHHLie no 3TOMY npaBHJIY: 

1) 1 
2) 112 
3) 1121123 
4) 112112311211234 

KaK3JI l.Uf<l>pa CTOHT B BOChMOH CTpOKe Ha 250-M MeCTe ( ClfliT3JI CJieBa HanpaBO )? 

Pemeuue: Ha:H.neM .UJIHH)' BOCLMOH CTpOKH. ITo ycnoBHIO .llJIHHa Ka)l()];o:H no­
cne.nyrome:H CTpOKH yaenHqHaaeTc.SI B 2 pa3a no cpaaHeHHIO c npe­
.llhi.llyme:H nnroc eme O.llHH CHMBOJI- n;H<I>pa, o6o3HaqaJOW.3JI nop.s~.n­
KOBLIH HOMep caMOH CTpOKH. 

0TBeT: 3. 

Ilo.rryqaeTC.SI, qTo )lJIHHa CTpOK COCTaBHT: 
1) 1 3JieMeHT B CTpOKe; 
2) 1 X 2 + 1 = 3 3JieMeHTa B CTpOKe; 
3) 3 X 2 + 1 =7; 
4) 7 X 2 + 1 = 15; 
5) 15 X 2 + 1 = 31; 
6) 31 X 2 + 1 = 63; 
7) 63 X 2 + 1 = 127; 
8) 127 X 2 + 1 = 255 3JieMeHTOB B CTpOKe. 

Tpe6yeTC.SI HaHTH 250-:H 3JieMeHT B CTpOKe .llJIHHOH 255 3JieMeHTOB. 
JTO 03HaqaeT, qTO HaM H)':>KeH IIIeCTOH 3JieMeHT C KOHIJ;a. IlOCKOJih­
KY B KOHIJ;e CTpOKH Ha Ka)I()];OM mare )l06aBJI.SieTC.SI ero HOMep (COB­
na)laiOIIJ,HH C HOMepOM <t>opMHpyeMOH CTpOKH ), nOCJie)lHHe BOCeMb 
CHMBOJIOB 8-:H CTpOKH 6y.nyT 12345678. A 6-M CHMBOJIOM C KOHIJ;a 
6y.neT 3. 

j32l CTpOKH (u;enoqKH CHMBOJIOB JiaTHHCKHX 6yKB) C03)laiOTC.SI no CJie.nyromeMY 

npaBHJIY. 
IlepBa.SI CTJlOKa COCTOHT H3 O.llHOrO CHMBOJia- JiaTHHCKOH 6yKBhl «A». Ka)l()];a.SI 
H3 nOCJie)lyiOIIJ,HX n;enoqeK C03)laeTC.SI TaKHMH )leHCTBH.SIMH: B Haqano oqepe.n­
HOH CTpOKH 3anHCLIBaeTc.SI 6yKsa, qe:H nop.SI.llKOBLIH HOMep B an<t>asHTe co­
OTBeTCTByeT HOMepy CTpOKH (Ha i-M mare nHmeTC.SI «i»-.SI 6yKBa an<t>aBHTa). 
K 3To:H 6YKBe cnpaaa .nsa)I()];LI no.np.s~.n npHnHCLIBaeTC.SI npe.nLI.llymaJI CTpOKa. 
BoT nepBLie 4 CTpOKH, co3.naHHLie no 3TOMY npaaHJiy: 

1) A 2) BAA 
3)CBAABAA 4)DCBAABAACBAABAA 
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JlaTMHCKMM aTicpaBMT (.LlJHI cnpaBKH): ABCDEFGHIJKLMNOPQRSTUVWXYZ. 
3aiiMIIIMTe BOCeMb CMMBOJIOB IIO.LlpH.Ll, CTOHIUMX B IIIeCTOM CTpOKe C 55-ro IIO 

62-e MecTo ( cquTaH cnesa Hanpaso ). 

1331 IJ:enoqKlf CMMBOJIOB ( CTpOKH) C03,LlalOTCH IIO CJie,LlyiOIUeMy npaBMJiy. 

llepBaH CTpOKa COCTOMT M3 O,LlHOrO CMMBOJia- UHcppbi «1». 
Ka)l():(aH M3 nocne.LlyiOIUMX uenoqeK co3,LlaeTCH cne.LlyiOIUMM ,LleMCTBMeM: B oqe­

pe.LlHYIO CTpOKY ,LlBa)I(,Llhl 3aiiMChiBaeTCH npe,Llhi.LlYIUaH uenoqKa UHcpp ( O,LlHa 3a 

.Llpyroi:f, IIO,LlpH.Ll), a B KOHeU IIpHIIMCbiBaeTCH eme O.LlHO qucJIO - HOMep CTpOKM 

no nop.SI.LlKY (Ha i-M IIIare .LlOIIMChiBaeTc.SI qucno «i» ). 

BoT nepBhie 4 CTpOKM, C03.LlaHHhie no 3TOMY npasuny: 

1) 1 
2) 112 

3) 1121123 

4) 112112311211234 

CKOJihKO pa3 B o6mei1 CJIO)I(HOCTM BCTpeqaJOTC.SI B ce,LlhMOM CTpOKe qeTHhie 

uucppbi (2, 4, 6, 8)? 

1341 IJ:enoqKlf CMMBOJIOB ( CTpOKH) C03.[lalOTC.SI no CJie,LlyiOIUeMy IIpaBMJiy. 

IJepBa.SI CTpOKa COCTOMT M3 O,LlHOrO CMMBOJia- UHcppbi « 1 ». 
Ka)l():(a.SI M3 nocne,LlyiOIUMX uenoqeK co3,LlaeTC.SI cne,LlyiOIUMM .[lei1cTBMeM: B oqe­

pe.LlHYIO CTpoKy .LlBa)I(,Llhi 3aiiMChiBaeTc.SI npe.Llhl.LlYIUa.SI uenoqKa uucpp ( O,LlHa 3a 

.Llpyroi:f, IIO,LlpH.Ll), a B KOHeU IIpHIIMChiBaeTC.SI eme O,LlHO qlfCJIO - HOMep CTpOKM 

no IIOp.SI.LlKY (Ha i-M IIIare ,LlOnMChiBaeTC.SI qlfCJIO «i» ). 

BoT nepBbie 4 CTpOKM, C03,LlaHHhie no 3TOMY npasuny: 

1) 1 
2) 112 

3) 1121123 

4) 112112311211234 

CKOJihKO pa3 s o6mei1 CJIO)I(HOCTM BCTpeqaJOTC.SI B .[leC.SITOM cTpoKe qeTHhie 

uucppbi (2, 4, 6, 8)? 

KaMeWKM 

1351 ):(sa HrpOKa HrpalOT B CJie,LlyiOIUYIO Hrpy. 

lfMelOTCH TpM KyqM KaMHeM, CO,Llep)l(alUMX COOTBeTCTBeHHO 1, 2, 3 KaMHH. 3a 

O,LlMH XO,Ll pa3peiiiaeTC.SI MJIM yTpOMTh KOJIMqeCTBO KaMHeM B KaKOM-HM6y.Llh 

Kyqe, MJIM .[l06aBMTh IIO 3 KaMHH B Ka)l(,[(ylO M3 TpeX Kyq. IJpe,LliiOJiaraeTCH, qTo 

y Ka)I(,LlOrO HrpOKa MMeeTCH HeorpaHuqeHHhiH 3anac KaMHeH. 

BbiHrpbiBaeT TOT HrpOK, IIOCJie XO,Lla KOTOpOrO B KaKOM-HH6y.Llh Kyqe CTaHO­

BMTC.SI 60Jihiiie 20 KaMHeH MJIM BO BCeX TpeX Kyqax CYMMapHO CTaHOBMTCH He 

MeHee 30 KaMHeii. 



~cnonH~rem-1 anrop~TMOB 95 

HrpoKH xo,WIT no oqepe,li,H. BhUICHHTh, KTO BhiHrpbiBaeT rrpu rrpasHnhHOM 
Hrpe, - nepBbiM HllH BTOpOM HrpOK. 

Pemeuue: ,[(n» peweHHH 3a.LI.aqu cocTaBHM HenonHoe .LI.epeso Hrpbi (.LI.epeso 
pa3BHTH» Hrpbi npu pa3nuqHhiX npo.LI.On)KeHH»x). BeprnHHoii .LI.epe­
sa Hrpbl 6y.LI.eT HaqanbHOe COCTOHHHe Hrpbl. Ha ypOBHe 1 ,ll,epesa 
ITOKa3aHbl BCe 4 B03MO)I(Hble COCTOHHHH Hrpbl llOCne 1-rO XO,ll,a 1-rO 
HrpOKa; Ha ypOBHe 2 113 16 B03MO)KHbiX COCTOHHHM Hrpbl nocne 1-ro 

XO,ll,a 2-ro HrpOKa llOKa3aHhl TOllbKO Te, KOTOphie cymecTBeHHO Blllf­
HIOT Ha rrpo.LI.On)KeHRe Hrphi; ,ll,anee ,ll,epeso Rrphi He Be.LI.eTc», a npo­
BO.LI.HTCH aHanH3 y)Ke paccq.HTaHHhiX COCTOHHHM Hrphi. 

Ha-.anbHaR 1-M XOA 1-M XOA 
n03ML\MR nepaoro BToporo AHanM3 COCTORHMR Mrpbl MrpoKa MrpoKa 

3, 2,3 ~r-~ 3, 6, 3 r- npolt1rpbiW 1 lt1rpOKa I (nplt1 mo60M npOAOJDK9Hif11f1) 

1/ 1, 6, 3 ~~~ 3, 6, 3 r- npolt1rpbiW 1 lt1rpOKa 

J (nplf1 nt060M npOAOJDK9Hif11f1) 

I 1, 2, 3 ~~~ 1, 2, 9 ~r- 1, 2, 27 r- Bbllt1rpblw 2 lt1rpoKa I 
12, 5,6 r- Bbllt1rpbiW 1 lt1rpoKa 

J 
1\ 

(nplf1 mo6oM xoAe) 

1/ ~ 4, 15, 6 
8bllf1rpblw 1 1t1rpoKa 

J t- (nplt1 mo6oM XOAe) 

J~ l 4, 5, 6 

r-~ 8bllt1rpbiW 1 lt1rpoKa 

I 
4, 5, 18 

\ (nplt1 mo6oM XOAe) 

7, 8, 9 r-~ Bbllf1rpbiW 1 lt1rpoKa 

J (nplt1111060M XOAe) 

Ecnu 1-ii urpoK C,ll,enaeT csoii rrepBbiM XO.ll. 3, 2, 3 RnH 1, 6, 3, TO 
2-M HrpOK rrpH npaBHllbHOM Hrpe C,ll,enaeT XO,ll, 3, 6, 3, qTo rrpHBe,ll,eT 

K npoHrpbllliY 1-ro HrpOKa (TaK KaK H3 COCTOHHHH (3, 6, 3) 1-M HrpOK 
MO)KeT CBOHM XO,li,OM nepeBeCTH Hrpy B O,li,HO H3 qeTbipex COCTOH­
HHM- (9, 6, 3), (3, 18, 3), (3, 6, 9), (6, 9, 6), a .LI.AA nw6oro H3 :nux 
COCTOHHHM HaM,ll,eTCH XO,ll, 2-ro HrpOKa, ,ll,aiOI.I.lHM eMy BbiHrpbllli). 
Ecnu 1-ii urpoK C.LI.enaeT csoii nepBbiM XO.ll. 1, 2, 9, To OH npourpaeT, 
TaK KaK 2-M HrpOK, C,ll,enaB XO,ll, 1, 2, 27, ,li,06heTCH BbiHrpblllia. 

HaKoHel(, ecnu 1-ii urpoK C.LI.enaeT csoii nepBbiM xo.LI. 4, 5, 6, To oH 
BhiHrpbiBaeT Hrpy, TaK KaK Ha lli060M H3 qeTbipex B03M0)KHbiX OT­
BeTOB 2-ro urpoKa (yposeHh 2 ,ll,epesa) n106oii XO.ll. 1-ro urpoKa npu-
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BO.lli1T K no6e.ue. TaKI1M o6pa30M, OKOHqaTeJihHhiH OTBeT K )laHHOH 

3a,llaqe: np11 npaBI1JihHOH 11rpe BbiHrpbiBaeT 1-H 11rpOK, np11 3TOM 

ero nepBbiH XO.ll )lOJIJKeH 6hiTh 1, 2, 3 ~ 4, 5, 6. 

0TBeT: 1-H 11rpOK. 

13&1 ,l],Ba 11rpOKa 11rpa10T B CJie)lyiOII(YIO 11rpy. 

I1epe,ll HI1MI1 JieJKaT )lBe KYtiKI1 KaMHeH, B nepBOH 113 KOTOpbiX 4, a BO BTO­

poif - 3 KaMH». Y KaJK,llOfO 11rpOKa HeorpaHI1qeHHO MHOfO KaMHeH. J1rpOKI1 

XO)l»T IIO oqepe,lll1. XO.ll COCTOI1T B TOM, qTo 11rpOK 11JII1 yseJI11qi1BaeT B 3 pa3a 

q11CJIO KaMHeH B KaKOH-TO KYtiKe, 11JII1 )l06aBJI»eT 3 KaMH» B KaKyiO-TO KyqKy. 

BbiHrphiBaeT 11rpOK, TIOCJie XO)la KOTOporo B O,llHOH 113 KyqeK CTaHOBI1TC» He 

MeHee 24 KaMHeif. KTo BhiHrphiBaeT np11 6e30IIII16oqHoif 11rpe: wrpoK, .uenaJO­

mwM: nepBhiH xo.u, 11JII1 wrpoK, .uenaJOII(I1H BTopoM: xo.u? KaKI1M .uonJKeH 6biTh 

nepBbiH XO.ll Bb111rpbiBaiOlllero 11rpOKa? 0TBeT 060CHYHTe. 

Pemeuue: BhmrphmaeT 2-M: 11rpoK. ,ll,n.s~ .uoKa3aTeJihCTBa paccMorp11M Henon­

Hoe .uepeso wrphi. 

Ha'lanbHaH 
n03MI.tMH 

1-M XOA 
nepaoro 
MrpoKa 

1-M XOA 
aToporo 
MrpoKa 

8Topol71 111rpoK BbllllrpbiBaeT 
nocne mo6oro OTBeTa 

nepeoro 111rpoKa, YTPOIIIB ~111cno 
KaMHei71 B CaMOI71 60llbWOI71 

KY~Ke 

CM. BbiWe 

BbllllrpbiW eToporo 111rpoKa 

BbllllrpbiW BToporo 111rpoKa 

113 .uepesa Bl1.llHO, liTO np11 n1060M nepsoM xo.ue 1-ro wrpoKa y 2-ro 

11rpOKa 11MeeTC» Bh111rpbllllHhiH XO)l. 

0TBeT: 2-H 11rpOK. 

1371 ,l],Ba 11rpOKa 11rpa10T B CJie)lyiOII(YIO 11rpy. I1epe,ll HI1MI1 JieJKaT )lBe KyqKI1 KaM­

HeH, B nepBOH 113 KOTOpbiX 3, aBO BTOpOH- 2 KaMH». Y KaJK,llOfO 11rpOKa He­

orpaHI1qeHHO MHOfO KaMHeH. J1rpOKI1 XO.ll»T TIO oqepe,lll1. Xo.u COCTOI1T B TOM, 

qTO HrpOK 11JII1 yseJIJ1qi1BaeT B 2 pa3a lli1CJIO KaMHeH B KaKOH-TO KyqKe, 11JII1)l0-
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6asJUieT 3 KaMHH S KaKyiO-TO K~Ky. BbiHrpbiSaeT HrpOK, nOCJie XO,lla KOTOpO­

fO S O,llHOH H3 K~eK CTaHOSHTCH He MeHee 18 KaMHeH. KTO SbiHrpbiSaeT npH 

6e30lliH60liHOH Hrpe - HrpOK, ,lleJiaiOIUHH nepsbiH XO,ll, HJIH HrpOK, ,lleJiaiOIUHH 

sTopoH: xo,ll? KaKHM ,llOJI)I(eH 6hiTh nepshiH xo,ll ShiHrpbiSaiOmero urpoKa? OT­

seT o6oceyiiTe. 

las I ,[{sa HrpOKa HrpaiOT S CJie,llyiOIUYIO Hrpy. Ilepe,ll HHMH Jie)l(aT ,llSe ~KH KaM­

HeH, S nepsoif H3 KOTOpbiX 3, a SO STOpOH- 4 KaMHH. Y Ka)l(,llOfO HrpOKa He­

orpaHHlleHHO MHOfO KaMHeH. 11rpOKH XO,llHT no Ollepe,llH. XO,ll COCTOHT S TOM, 

liTO HrpOK HJIH yseJIHliHSaeT S 3 pa3a liHCJIO KaMHeH S KaKOH-TO K~Ke, HJIH 

,ll06asJIHeT no 2 KaMHH S Ka)l(,llyiO K~Ky. BbiHrpbiSaeT HrpOK, nOCJie XO,lla KO­

TOpOrO s O.llHOH H3 K~eK cTaHOSHTCH He MeHee 27 l<aMHeii. KTo ShiHrpbisaeT 

npH 6e30lliH60liHOH Hrpe - HrpOK, ,lleJiaiOIUHH nepSbiH XO,ll, HJIH HrpOK, ,lleJia­

IOIUHH sTopoH: xo,ll? KaKHM ,llOJI)I(eH 6hiTh nepsbiH xo,ll SbiHrpbiSaiOmero urpo­

Ka? 0TseT o6oceyiiTe. 

j39j ,[{sa HrpOKa HrpaiOT S CJie,llyiOIUYIO Hrpy. 

Ilepe,ll HHMH Jie)l(aT ,llSe K~KH KaMHeH, S nepsoif H3 KOTOpblX 1 KaMeHb, a SO 

STOpOH - 2 KaMHH. Y Ka)l(,llOfO HrpOKa HeorpaHHlleHHO MHOfO KaMHeH. 11rpOKH 

XO,llHT no Ollepe,llH. Xo,ll COCTOHT S TOM, liTO HrpOK HJIH yseJIHliHSaeT S 2 pa3a 

liHCJio KaMHeii s KaKoii-To KYliKe, HJIH ,ll06asJIHeT 2 KaMHH s KaKyiO-TO K~­

Ky. BbiHrpbiSaeT HrpOK, nOCJie XO,lla KOTOporo o6mee liHCJIO KaMHeH S ,llSyx 

K~KaX CTaHOSHTCH He MeHee 12 KaMHeH. KTO SblHrpbiSaeT npH npaSHJibHOH 

Hrpe- HrpOK, ,lleJiaiOIUHH nepSbiH XO,ll, HJIH HrpOK, ,lleJiaiOIUHH STOpOH XO,ll? Ka­

KHM ,llOJI)I(eH 6biTb nepsbiH XO,ll SbiHrpbiSaiOIUero HrpOKa? 0TSeT o6ocHYifTe. 

j40 I (j(e.Mo-BapuaHm 2011 2., 3adatJa C3). 
,[{sa HrpOKa HrpaiOT S CJie,llyiOIUYIO Hrpy. Ilepe,ll HHMH Jie)l(aT ,llSe K~KH KaM­

HeH, S nepsoif H3 KOTOpbiX 6, a SO STOpOH - 5 KaMHeH. Y Ka)l(,llOfO HrpOKa HeO­

rpaHHlleHHOe KOJIHlleCTSO KaMHeH. 11rpOKH XO,llHT no Ollepe,llH. XO,ll COCTOHT S 

TOM, liTO HrpOK yseJIHliHSaeT HJIH S 2, HJIH S 3 pa3a liHCJIO KaMHeH S KaKOH-TO 

Kylle. BbiHrpbiSaeT HrpOK, nOCJie XO,lla KOTOporo o6mee liHCJIO KaMHeH S ,llSyx 

K~ax cTaHOSHTCH He MeHee 48. KTo SbiHrpbisaeT npu 6e30lliH60liHOH urpe 

060HX HrpOKOS - HrpOK, ,lleJiaiOIUHH nepsbiH XO,ll, HJIH HrpOK, ,lleJiaiOIUHH STO­

poif xo,ll? KaKHM ,llOJI)I(eH 6biTh nepsbiH XO.ll ShiHrpbiSaiOmero urpoKa? 0TseT 

o6ocHyHTe. 

DpeActaaneHMe anropMTMOB 
A.JiropHTMOM Ha3biSaJOT nOCJie,llOSaTeJibHOCTb TOl{HbiX H nOHHTHbiX HCnOJIHHTeJIIO 

KOMaH,ll, KOTOpaH onpe,lleJIHeT nopH,llOK KOHeqHOfO liHCJia ,lleHCTSHH, He06XO,llHMbiX 

,llJIH pellleHHH nOCTaSJieHHOH 3a,llaliH, a TaiOKe HX CO,llep)l(aHHe. 

4-1648 
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fpaqmqecKMH cnoco6 npe.D:cTasneHIDI anropMTMOB .SIBIDieTC.SI 6onee HariDI.D:­

HhiM no cpasHeHMIO co cnoseCHhiM onucaHMeM. B rpa¢uqecKOM npe.LJ:CTasneHMM 

aJirOpMTM M306pa)l(aeTC.SI B BM,[{e nOCJie,[{OBaTeJihHOCTM <l>YHKl.(MOHaJibHbiX 6JIOKOB, 

COe,[{MHeHHhiX Me)I(.LJ:y C060U BeTB.SIMM, B Ka)I(,[{OM M3 KOTOpbiX rpe6yeTC.SI BhlllOJIHMTb 

O.D:HO MJIM HeCKOJihKO .D:eiicTBMH. TaKoe rpa¢uqecKoe npe.LJ:CTasneHue anropMTMa Ha-

3hiBaeTc.SI 6noK-cxeMou. Ka)l(.[{oMy Tuny .D:eiicTBMH (BBO.LJ:Y MCXO.LJ:HhiX )],aHHhiX, npo­

sepKe BhinOJIHMMOCTM YCJIOBMU, BbinOJIHeHMIO onepal.(MM npMCBaMBaHM.SI M T. ,[{.) 

B 6JIOK-CXeMe COOTBeTCTByeT CBO.SI reOMerpuqeCKa.SI ¢urypa, npe.[{CTaBJieHHa.SI B BM,[{e 

6JIOqHoro CMMBOJia. C nOMOIUbiO BeTBeH, COe)],MH.SIIOIUMX 6JioqHhie CMMBOJihl, 3a,[{aeT­

C.SI oqepe.LJ:HOCTb BhlllOJIHeHIDI ,[{eUCTBMU. 

B npuse.[{eHHhiX HM)I(e 3a.LJ:aqax ucnoJih3YIOTC.SI 6a30Bhie anropMTMuqecKue 

CTIJYKTYPhl - «CJie,[{OBaHMe» M «BeTBJieHMe». 

, 

On~caH~e 

AeHCTB~H 

Her 

CrpyKrypa «CJie.LJ:oBaHMe» onpe.D:eiDieT nocne.D:oBaTeJihHOCTh .D:eiicTBMu, KOTO­

pbie rpe6yeTC.SI BhinOJIHMTh O.LJ:HO 3a .D:pyruM. B 6noK-cxeMax JTOMY cooTBeTcTsyeT 

np.s~MoyroJihHMK, BHYTPM KOToporo HanucaHo O.ll.HO MJIM HecKOJihKO .D:eiicTBMH, Bhi­

nonH.SieMhiX no nop.SI.LJ:Ky . .lJ:anhHeurnuu nepexo.D: ocymecTBJI.SieTC.SI no seTB.SIM B Ha­

npasneHMM, YKa3aHHOM crpenKaMM. 

Crp)'Krypa «BeTBJieHMe» o6ecnequsaeT nepexo.D: no O.D:HOH M3 seTseu anro­

pHTMa B 3aBMCMMOCTM OT BhinOJIHeHIDI MJIM HeBhinOJIHeHIDI ycnoBIDI. B 6noK - cxe­

Max 3TOU crpyKrype COOTBeTCTByeT reoMerpuqeCKa.SI ¢urypa poM6, BHYTJJM KOTO­

poro HanucaHo ycnosue, npoBepKy KOToporo HY)I(HO ocymecTBMTh. Ecnu ycnosue 

BblllOJIH.SieTC.SI, TO OCyiUeCTBIDieTC.SI nepeXO.[{ no BeTBM .lJ:A, eCJIM :>Ke He BhinOJIH.SieTC.SI, 

TO ocymecTBIDieTC.SI nepexo.D: no BeTBM HET. 

38A8'1M K p83Aeny ccnpeACT8BneHM8 anropMTMOB>> 

[!] Onpe.D:eJIMTe 3HaqeHue nepeMeHHOH y nocne BhinOJIHeHIDI ¢parMeHTa npo­

rpaMMhi: 
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X:= 3 
y := 0 
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[!] Orrpe.nemne 3Haqeu.He rrepeMeHHhiX a M b rrocne BhirronHeHIDI <l>parMeHTa rrpo­
rpaMMhi: 

a :=-3 
b := 8 

[!] Orrpe.nenMTe 3Haqeu.He rrepeMeuuo:H c rrocne BhirronueHIDI <l>parMeHTa rrpo­
rpaMMhi: 

HeT 

c := 3 
a:= 2 
b := 10 

A a 

a:= a+ c 
b := b- 1 
c := c + 1 
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[!] Onpe.nenMTe 3HaqeHMe nepeMeHHOH y nocne BhinonHeHIDI <PparMeHTa anro­
pMTMa: 

y := x-1 

[!] Onpe,neJIMTe 3HaqeHMe u:enoqMcJieHHhiX nepeMeHHhiX S 11 P nocne BhinonHe­
HM~ <PparMeHTa anropMTMa: 

P:= P* 2 

P:= P *3 

[!] Onpe,neJIMTe 3HaqeHMe u:enoqMcJieHHOH nepeMeHHOH p nocne BhlnonHeHM~ 
<PparMeHTa anropMTMa: 

p := p + 3 

p := p + 5 
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[!] Onpe.nem-ne 3HaqeHHe nepeMeHHOH S nocne BhiiiOJIHeHH.SI cpparMeHTa anro­
pHTMa: 

S := S-10 

[!] Onpe.neJIHTe 3HaqeHHe nepeMeHHhiX a nocne BhiiiOJIHeHH.SI cpparMeHTa anro­
pHTMa: 

a:= 150 
b := 2 
c := 18 

[!] Onpe.nenHTe 3HaqeHHe uenoqHcneHHhiX nepeMeHHhiX b H d nocne BhiiiOJIHe­
HH.SI cpparMeHTa anropHTMa: 

HeT 

d := 33 
b := 99 

HeT 

b := b div 3 
d := d div 2 + 1 

HeT 
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l1 0 I Onpe.n;em-ne 3HaqeHHe u:enoqHcneHHOH nepeMeHHOH M nocne BhinonHeHIDI 
<}>parMeHTa anropHTMa: 

[!!] Onpe.n;enHTe 3HaqeHHe u:enoqHcneHHOH nepeMeHHOH d nocne BhmonHeHH.H 
<}>parMeHTa anropHTMa: 

c := 101 
d := 15 
k := 1 

c := c- 3 
d := d + k 
k := k + 1 

d := c- 8 

l12l Onpe.n;enHTe 3HaqeHHe nepeMeHHOH N nocne BhinonHeHIDI <}>parMeHTa anro­
pHTMa: 

A:= 4000 
N := 0 
c := 0 
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l1al Onpe.nem.ue 3HalJeHHe nepeMeHHOH x nocne BhinonHeHIDI <PparMeHTa anro­
pHTMa: 

HeT 

X:= X+ 3 x := x- y 

l14l Onpe.nenHTe 3HalJeHHe u;enoqHcneHHhiX nepeMeHHhiX B H P nocne BhinOJIHe­
HIDI <PparMeHTa anropHTMa: 

p := p * 4 
B := B -1 

p := p + 2 
B := P -1 

l1sl Onpe,neJIHTe 3HalJeHHe nepeMeHHou S nocne BhmOJIHeHIDI <!>parMeHTa anropHTMa: 

A a 

S := S + n 
n := n- 1 
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~ Onpe)l,eJIHTe 3HaqeHHe nepeMeHHbiX c H d nocne BblllOJIHeHIDI <l>parMeHTa an­
ropHTMa: 

c := c + 27 

l11l Onpe)l,eJIHTe 3HaqeHHe nepeMeHHbiX m, n, d nocne BhinonHeHIDI <l>parMeHTa 
anropHTMa: 

m:=m+10 

HeT 

m := 3200 
n := 45 
d := 40 

HeT m := m- 302 
d := d mod 10 
n := n + 1 

~ Onpe)].eJIHTe 3HaqeHHe nepeMeHHbiX a H b nocne BblnonHeHIDI <l>parMeHTa an­
ropHTMa: 
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a:= a+ 15 
b := b- 80 
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3a.naqu, npe.ncTaBJieHHhie .nanee, co.nep)l(aT B ce6e onucaHue <l>parMeHTOB nporpaMM 
Ha j{3hiKe nporpaMMHpOBaHHj{: IlaCKaJih. 

l11l Onpe.nenuTe 3HaqeHHj{ a u b nocne BhiDOJIHeHHj{ <l>parMeHTa nporpaMMhi: 
a .- 51; 
b . 17; 
c := a div b; 
a .- a + c; 
b := b - c; 

l20 I Onpe.nenuTe 3HaqeHHj{ x u y nocne BhillOJIHeHHj{ <l>parMeHTa nporpaMMhi: 
X .- 1000; 
y .- 3; 
X := X div y; 
y . - y * x; 

l21l Onpe.nenHTe 3HaqeHue d nocne BhillOJIHeHHj{ <l>parMeHTa nporpaMMhi: 
d .- 3255; 
f .- d div 15 - 17; 
z .- d div (f * 5); 
d.- d mod (z + 1); 

l22l Onpe.nenHTe 3HaqeHHj{ t, x u y nocne BhiUOJIHeHHj{ <l>parMeHTa nporpaMMhi: 
t . 169; 
X (t mod 15) * 100; . 
y . X div 110; 
X .- (x*2) div y; 
X . X div 22; 
t . - X - 9; 
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l23l Onpe.n;enuTe 3HaqeHH.SI a u b nocne BhiiiOJIHeHH.SI <l>parMeHTa nporpaMMhi: 
a 0- 3789; 
b (a mod 1000) + 11; 
c 0- b div 100; 
a 0- (a div 1000) +b; 
b 0- a + c; 

l24l Onpe.n;enuTe 3HaqeHH.SI t, x u y nocne BhiiiOJIHeHH.SI <l>parMeHTa nporpaMMhi: 
X 0 4; 
y 0- 132; 
t 0- X mod y; 
X 0- X + t +15; 
y 0 y div x; 
t 0- t + y; 

l25l Onpe.n;enuTe 3HaqeHH.SI c u d nocne BhiiiOJIHeHH.SI <l>parMeHTa nporpaMMhi: 
c 21; 
d 0- 8; 
c c div d; 
d 0- c * d; 
c 0- d mod c; 

12&1 Onpe.n;eJIHTe 3HaqeHH.SI g nocne BhiiiOJIHeHH.SI <l>parMeHTa nporpaMMhi: 
f 0- 5; 
g 0- 21 - f; 

t 0- g div 3; 
f 0- (2 *f) mod t; 
g 0- g + f + t; 

l21l 3HaqeHH.SI 3JieMeHTOB Maccuaoa A[ 1..1 0] u B[ 1..1 0] 3a.n;aFOTC.SI c noMOIUhFO 
onepaTopoa quKJia. KaKHMH 6y.n;yT 3HaqeHH.SI A[2] u B[9] nocne BhiiiOJIHeHu.SI 

<l>parMeHTa nporpaMMbi? 
for n := 1 to 10 do 

A[n] := n - 8; 
for m := 1 to 10 do 

B[m] := A[m] + m; 

l2sl 3HaqeHu.SI 3JieMeHTOB Maccuaoa A [ 1..1 00] u B[ 1..1 00] 3a.n;aFOTC.SI c noMOIUhFO 
onepaTopoa quKJia. CKOJihKO 3JieMeHTOB Maccuaa B 6y.n;yr orpuqaTeJihHhiMH 
IIOCJie BbiiiOJIHeHH.SI <l>parMeHTa nporpaMMbi? 
for m := 1 to 100 do 

A[m] := 300 - m*100; 
for n := 1 to 100 do 

B[n] := A[n] + 200; 
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l2sl 3HaqeHIDI 3JieMeHTOB .nsyMepHoro Maeeusa A pa3MepHoeThiO 6 x 6 Ja,naiOTe» 
e noMOIUhiO BJIO:>KeHHoro onepaTopa U:HKJia. CKOJihKO 3JieMeHTOB Maeeusa A 
6y,nyT HellOJIO:>KHTeJihHhiMH noeJie BblllOJIHeHH.H cpparMeHTa nporpaMMbi? 
for n := 1 to 6 do 

for rn := 1 to 6 do 
A[n, rn] := rn + n - 3; 

l30 I Bee 3JieMeHThi .nsyMepHoro Maeeusa B pa3MepHoeThiO 7 x 7 nepsoHaqaJihHO 
paBHhi 2. qeMy 6y,neT pasHo JHaqeHHe B[5,2] noeJie BhlllOJIHeHH.H cpparMeHTa 

nporpaMMhi? 
for rn := 1 to 7 do 

B[rn, 2] := B[rn, 2] * 2; 
for n := 1 to 7 do 

8[5, n] := 8[5, n] + 3*n; 

l31l Bee 3JieMeHThi Maeeusa C [ 1 .. 1 0] nepsoHaqaJihHO paBHhi 1. qeMY 6y,neT pasHo 
3HaqeHHe 3JieMeHTa C [7] noe11e BhillOJIHeHIDI cpparMeHTa nporpaMMhi? 
for rn := 1 to 10 do 

C[rn] := C[rn] + rn; 
for n := 1 to 10 do 

C[n] := C[n] + 9; 

j32l CKOJihKO noJio:>KHTeJihHhiX 3JieMeHTOB 6y ,neT a Maeeuse C[ 1. .1 00] noe11e Bhi­
noJIHeHH.H cpparMeHTa nporpaMMhi? 
for i := 1 to 100 do 

C[101-i] :=- i - 98; 
for j := 1 to 100 do 

C[j] := C[j] + 150; 

j33l Bee 3JieMeHThi .nsYMepHoro MaeeHBa Z pa3MepHOCThiO 10 x 1 0 nepsoHaqaJihHO pas­
Hhi 0, JareM HX JHaqeHIDI MeH.HIOTC.s~ e noMOIUbiO BJIO:>Kemmro onepaTopa UHKJia. 
CKoJibKO 3JieMeHTOB 6y,neT pasHo 5 noc11e Bhrno.JIHeHIDI cpparMeHTa nporpaMMbi? 
for n:= 1 to 10 do 

for rn := n to 10 do 
Z[n,rn] := 5 ; 

j34j CKOJihKO 3JieMeHTOB Maeeusa C 6y.nyT HMeTh OTPHU:aTeJihHhle 3HaqeHH.H no­
eJie BhlllOJIHeHH.H cpparMeHTa nporpaMMhl, eeJIH 3HaqeHH.H 3JieMeHTOB .ZJ;Byx 
Maeeusos C[ 1 .. 50] H B[ 1 .. 50] H3MeHHIOTe» e noMOIUhiO onepaTopos U:HKJia? 
for n:= 1 to 50 do 

8[n] := - n + 10; 
for rn := 1 to 50 do 

C[rn] .- B[rn] * 2 - 5; 
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las! 3Ha1IeHIDI 3JieMeHTOB .llByMepHoro Maccnaa A pa3MepHocThiO 80 x 80 H3MeiDI­

IOTC.SI <l>parMeHTOM nporpaMMbl. qTO }leJiaeT }laHHbiH aJirOpHTM? 

n : = 3; 
for j:= 1 to 80 do 
begin 

end; 

z := B[j,j]; 
B[j,j] .- B[j,n]; 

B[j,n] .- z; 

Ia& I 3HaqeHIDI 3JieMeHTOB .llByMepHoro Maccnsa D pa3MepHOCThiO 20 x 20 3a}la­

IOTC.SI c noMOIUhiO BJIO)I(eHHoro onepaTopa umrna. qeMy 6y.lleT pasHa cyMMa 

3JieMeHTOB nocJie}lHeil crpoKH Ksa.n.paTHOH Ta6JIHUhi pa3MepHOCThiO 20 x 20, 
B BH.IJ.e KOTOpOH MO)I(HO npe.IJ.CTaBHTb .U.aHHhiH MaCCHB, llOCJie BblllOJIHeH.IDI 

<PparMeHTa nporpaMMbi? 

for i := 1 to 20 do 
for j:= 1 to 20 do 

begin 
D[i,j] .- j - i + 8; 

end; 



rnaaa 4 

MoAenHpoaaHHe 

H KOMDbiOTepHbiH 3KCnepHMIHT 

B 3a.ZJ.aqax .ZJ.auuoro pa3.ZJ.ena ucnOJih3yeTC.SI Ta6nuqHhiM u rpa<PuqecKHM cnoco6bi 

npe.ZJ.CTaBJieHH.SI HH<i>OpMaUHH. 

3a.ZJ.aqu MOryT 6biTb CBj{3aHbl C nepeBO.ZJ.OM npe.ZJ.CTaBJieHH.SI .ZJ.aHHbiX H3 O.ZJ.HOrO 

BH.ZJ.a B .ZJ.pyroi.f. 

[!] (J(eMo-eapuaHm 2006 2., 3aOa~Ja A12) 
B Ta6JIHUe npHBe.ZJ.eHa CTOHMOCTb nepeB030K Me)J(.LJ.)' COCe.ZJ.HHMH CTaHQH.SIMH. 

YKaJKHTe cxeMy, cooTBeTCTB)'IOI.U;YID Ta6nuue. 

A B c D E 

A 1 4 1 
B 1 3 

c 4 2 

D 3 

E 1 2 

~ 
2 

4~ 
B A c D 

3 
4 2 

E 

C 1 E C B 

2 E 

B 

1) 2) 3) 4) 

Pemeaue. Ta6nuuy Ha.ZJ.o npeo6pa3osaTb B cxeMy. ,[(Jlj{ JToro KaJK.ZJ.oMy ua-

3BaHHID CTpOI<H/CTOJI6Qa B Ta6JIHUe Ha.ZJ.O llOCTaBHTb B COOTBeTCTBHe 

O.ZJ.HY ToqKY ua UJIOCKOCTH. Ecnu B gqeifKe ua nepeceqeuuu CTpOKH 

H CTOJI6Qa CTOHT quCJIO, TO TaKHe TOqKH Ha.ZJ.O COe.ZJ.HHHTb JIHHHeif, 

PMOM c KOTopoi.f uanucaTh JTO qHcno. 

OTseT: 2. 

Boo6I.U;e so MHorux 3a.ZJ.aqax HaMTH npaBHJihHhiM OTBeT nerqe scero, 

ecnu npe.ZJ.CTaBHTb onucauue 3a.ZJ.aqu B rpa<PuqecKoif <PopMe. 
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[!] fpyHTOBa.st: JJ:opora npoxoJJ:HT nocne)l;oBaTeJihHO qepe3 HaceneHHhie nyHKThi A, 
B, C H D. Ilpu 3TOM JJ:JIHHa JJ:Oporu Me)I(JJ:Y A H B pasHa 80 KM, Me)l()l;y B H C-
40 KM, Me)l()l;y C H D - I 0 KM. 
Me)l()l;y A H D noCTPOHJIH Hosoe accpanhTOBoe rnocce JJ:JIHHOH 40 KM. OueHH­
Te MHHHMaJihHO B03MO)I(HOe BpeM.SI )l;BH)I(eHH.SI BeJIOCHlle)l;HCTa H3 nyHKTa A 
B nyHKT B, ecnu ero cKopoCTh no rpyHTOBOH JJ:Opore - 20 KM/qac, no rnocce -
40 KMfqac. 

Peweuue. OcHOBhiBa.st:ch Ha ycnoBHH 3aJJ:aqu, CTPOHM cxeMy pacnoJIO)I(eHH.SI 

JJ:Opor: 

B 

~ 80 
10 

A~ 
I. PaccquTaeM speM.SI JJ:BH)I(eHH.SI senocuneJJ:HCTa no rpyHTOBOH JJ:Opore 

no Maprnpyry A ----)> B: 

t = 80 I 20 = 4 qaca. 

2. PaccquTaeM speM.SI JJ:BH)I(eHH.SI no Maprnpyry A----)> D----)> C----)> B. 

A----)> D- rnocce: t1 = 40 I 40 =I qac; 

D ----)> C ----)> B - rpyHTOBa.SI JJ:Opora: t
2 

= ( 40 + I 0) I 20 = 2,5 qaca; 

t = t 
1 
+ t

2 
= I + 2,5 = 3,5 qaca. 

0TBeT: 3,5 qaca. 

38AI'IH K pa3AIJIY ccMOAIRHpOBIHHe H KOMDbiOTepHbiH 3KCnepHM8HT>> 

ITJ Tpu )l;esoqKH - TaH.SI, Ban.st: H Kupa - nornnu B Mara3HH. Ha cxeMe H3o6pa)l(e­
HO, qTo H B KaKoM KonuqecTBe Kynuna Ka)I(JJ:a.SI JJ:esoqKa. BM6epuTe Ta6nuuy, 

COOTBeTCTBYIOIUYIO npHBe)l;eHHOH cxeMe. 
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1) 

MoJioKo Tsopor KetJmp MaCJio CMeTaua 
TaiDI 4 1 1 
BaJI.SI 5 
Knpa 2 2 2 

2) 
MoJioKo Tsopor Keel» up MaCJio CMeTaua 

TaHSI 5 3 I 
Ba.JI.SI 2 4 I 
K.upa 3 1 

3) 
MoJioKo Tsopor Keel» up MaCJio CMeTaua 

Tam1 2 2 3 
Ba.JUI 5 1 1 
KHpa 4 

4) 
MoJioKo Tsopor Keel» up MacJio CMeTaua 

Tam1 3 4 1 
Ba.JUI 5 2 2 

KHpa I 1 

[}] B Ta6mn . .(e IIpHBe,ZJ;eHa CTOHMOCTb )KeJie3HO,Z1;0pmKHbiX rrepeB030K Me)l()zy II.si­

TbiO CTaHQH.siMH. YKa)KHTe CXeMy, COOTBeTCTBYIOI..QYIO Ta6JIHQe. 

A B c D E 
A 6 6 
B 6 4 
c 6 4 3 
D 3 5 
E 5 

1) A 6 2) B 

A 
E 

c 
D 

3) c 4) X<;B 
E 

E 5 

c 
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[!] Ha p11cyuKe npe.ncTasneua cxeMa aBTOM0611nhHhiX nepeB030K Me)I(Jl,y coce.n­
HI1MI1 ropo.naMI1. YKa)I(I1Te Ta6n11u:y, cooTBeTCTBYIOIUYIO :now cxeMe. 

A 

E 

D 

A B c D E A B c D E 

A 8 A 8 

B 8 8 B 6 

c 8 6 c 7 

D 6 7 D 6 

E 7 E 8 6 7 6 

1) 2) 

A B c D E A 8 c D E 

A 8 A 6 6 

B 8 6 8 6 7 

c 8 c 7 8 

D 8 7 D 6 

E 6 7 E 8 

3) 4) 

ru ll~ITepo MaJibqi1KOB )1(11BYT B O)l;HOM )l;OMe: lleT.si, Carna, Kon.si, 11BaH, fp11rna. 
lleT.si ni0611T KaTaTbC.si C Konen Ha BenOCI1lle)l;e, a B KI1HO XO.l1;11T BMeCTe C fp11-
rneii. Msau 11 Carna o6MeHI1BaiOTC.si MY3hiKaJihHhiMI1 .l1;11CKaMH. Kon.s~ e3.ll;Hn 
B rypnoe3.nKy BMecTe c Carneii 11 MsauoM. Carna 11rpaeT B Q>yT6on c MsauoM 
11 lleTeii. fp11rna xo.n11T s KOMnhiOTepHbiH KJiy6 c Carneii 11 Konen. KTo 113 
MaJibqi1KOB He no.n.nep)I(11BaeT Me)l(.ll;y C060H HHKaKI1X OTHOllleHI1H? 

PeKoMen}lanuu. 3a.naqa pernaeTC.si c noMOIUhiO rpaQ>a. 

[[] lllecTb .nesoqeK yqaTc.SI B o.nuoM KJiacce: On.s~, HaTarna, Ha,ll.SI, B11Ka, Jleua, 
CseTa. OJI.si, HaM 11 CseTa )1(11BYT B o.nuoM .noMe 11 BMecTe xo.n.s~T B rnKony. 
B11Ka 11 CseTa 3aHHMaiOTC.si Tauu:aMI1. HaTarna BMecTe c Jleuoii ni06.siT MaTe­
MaTI1KY H XO,ll.SIT ua MaTeMaTI1qecKI1H Kpy)l(oK. Jleua, CseTa 11 Ha,ll.SI BMecTe 
xo.n11n11 B rypnoxo.n. HaTarna 11 On.s~ ni06.siT MY3hiKY 11 qacTo o6MeHI1BaiOTC.si 
,lli1CKaMI1. Y Koro 113 .nesoqeK MeHbrne scero .npy3eii? 

PeKoMen}lanuu. 3a.naqa pernaeTc.si c noMOIUhiO rpaQ>a. 
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[!] BoceMh .n;esotieK yqaTcH B o.n;HoM KJiacce: OJUI, HaTarna, Ha.n;g, BHKa, JleHa, 
CseTa, faJIH H JlapHca. BHKa H CseTa 3aHHMaiOTCH TaHuaMH. HaTarna BMecTe 
c JleHou n106HT MaTeMaTHKY H XOMT Ha MaTeMaTHtieCKHH KpyJKoK. JleHa, Cse­
Ta H Ha.n;g BMecTe xo.n;HnH B rypnoxo.n;. HaTarna H OJUI n106HT MY3hiKY 11 qa­
CTO o6MeHHBaiOTCH )];11CKaMI1. rang, Jlap11Ca 11 CseTa yqaTCH B O)l;HOM KJiacce 

11 BMecTe xo.n;gT B rnKony. Y Koro 113 ,n;esotieK 6onhrne scero ,n;py3eH:? 

PeKoMen.z:.anuu. 3a,n;aqa pernaeTcH c noMOI.UhiO rpa$a. 

[I] ,[(IDI nepenpaBhi Ha .n;pyroH: 6eper peKI1 11Cnonh3YIOT 2 no.n;KI1: 
1-H 6epeT Ha 6opT 10 qenoBeK 11 rpaTI1T Ha nyrh ry,n;a 11 o6paTHO 12 MI1HyT; 
2-H 6epeT Ha 6opT 3 qenoseKa 11 rpaTI1T 3 MI1HYThi. 
,[(JUI nepenpaBbl MO/KHO BOCllOllh30BaThCH TOllhKO O,ll;HI1M Tl1llOM ll0)l;KI1. Ka­
KYIO no,n;Ky cneeyeT Bhi6paTh, tiT06hi KaK MO>KHO 6hicrpee nepese3TI1 18 qeno­
BeK Ha .n;pyroH: 6eper? 

[!] ,[(JUI nepenpaBhl Ha .n;pyroi:J: 6eper peKI1 11Cll0llh3YIOT 2 ll0)l;KI1: 
1-H 6epeT Ha 6opT 10 tiellOBeK 11 rpaTI1T Ha llYTh ry.n;a H o6paTHO 12 M11HyT; 
2-H 6epeT Ha 6opT 3 qenoseKa 11 rpaTHT 4 M11HYThi. 
,[(JUI nepenpaBhl MO/KHO BOCllOllh30BaThCH TOllhKO OLJ:HI1M Tl1llOM ll0)l;KI1. Ka­

KYIO no,n;Ky cne,n;yeT Bhi6paTh, tiT06hl KaK MOJKHO 6blcrpee nepese3TM 18 qeno­
seK Ha .n;pyrow 6eper? 

[I] B BhiCOTHOM 3LJ:aHMM HecKonhKO nn$TOB, no.n;HMMaiOrn;nxcg Ha pa3Hhie :na­
>KM. Jlnl}>T, KOTOphiM MLJ:eT )];0 28-ro :naJKa, CllOMaJICH. Teneph Ty.n;a MO/KHO LJ:0-
6paThCH )l;BYMH CllOC06aMM: 

1) no.n;HHThCH Ha nn$Te ,n;o 1 O-ro 3TaJKa, TaM c,n;enaTh nepeca.n;Ky Ha .n;pyroH: 
nM$T, H)l;YI.UHH 6e3 OCTaHOBOK )];0 28-ro 3TaJKa; 

2) llO)l;HHThCH Ha nH$Te )];0 25-ro 3TaJKa, llOTOM MLJ:TM neiiiKOM LJ:O 28-ro 3TaJKa. 

,[(sa .n;pyra nocnopnnn: KTO 6hicrpee ,n;o6epeTcH ,n;o 28-ro 3Ta>Ka BhiCOTHoro 
3,n;aHHH? CepreH: no.n;HMMaeTCH nepBhiM cnoco6oM, a Bgqecnas - BTOphiM. OT­
seThTe, tieM 3aKOH1IMTCH CllOp, ecnM M3BeCTHO, liTO: 
• nmfny rpe6yeTcH .n;IDI no.n;'heMa Ha 1-H: 3TaJK 30 ceKyH.n;, ecn11 oH 

OCTaHaBllMBaeTCH Ha 3TaJKe, 11 8 CeKyH,n;, ecnM He OCTaHaBllMBaeTCH; 
• llO)l;'beM neiiiKOM Ha 1-i:J: 3TaJK 3aHMMaeT 1 MMHyry; 
• nmfn, n.n:ymnu .n;o 1 O-ro 3Ta>Ka, ocTaHaBnMBaJICH 5 pa3, n.n;ymnu .n;o 25-ro 

3Ta>Ka- HM pa3y, M)J;yi.UMH OT 10-ro )];0 28-ro 3TaJKa- Hl1 pa3y. 

1) CepreH: no.n;HHncH 6hlcrpee; 2) Bgqecnas no,n;HHncg 6blcrpee; 
3) ,n;py3hH ,n;o6paJIMCh O)l;HOBpeMeHHO. 
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[ill Jth ropo.na Me.nseJKHH B ropo.n 03epHhiH Ha.no nepese3TH 20 qenoseK. Maprn­
pyr npoxo,nMT qepe3 nocenoK EpycHHl.{HhiH. TiepeB03Ka npoH3BO.[{MTC}I B 2 3Ta­
na. TpaHcnopT M3 Me.nseJKbero B EpycHI1LIHhiH nepeso3MT 3a 1 pa3 5 qenoseK, 
3arpaq11saeT Ha 3TO 30 MMHyr M oTnpaBJI}IeTC}I M3 Me.nseJKhero Ka)l(.[{hie 30 MM­
Hyr. TpaHcnopT M3 EpycHMLIHoro B 03epHhiH nepeB03MT 3a 1 pa3 10 qenoseK, 
3arpaLIMBaeT Ha 3TO 30 MMHYT, oTnpaBJI}I}ICh 113 EpycHMLIHoro B MOMeHT, Kor.na 
Ha6epeTC}I pOBHO 10 qeJIOBeK. qepe3 KaKOe BpeM}I BCe 20 LieJIOBeK OKaJK)'TC}I 
B 03epHOM? 

PeKoMeHJJ.anuu. qTo6hi 3$$eKTMBHO pernMTh 3a,naqy, .[{JI}I Ka)l(.[{oro 113 rpex 
TIYHKTOB Ha,[{O Hap11COBaTh liiKaJIY BpeMeHM. 3TH liiKaJihl paCTIOJIO­
JKMTh TOLIHO ,npyr IIO.[{ ,npyroM, paCCTaBI1Th Ha H11X ,[{eJieHI1}1 TIO 30 
MMHYT Ka)l(,[{oe M qepe3 KaJK,nhie 30 MI1HYT OTMeTI1Th Ha rnKane spe­
MeHM KOJIHLieCTBO naccaJK11pOB Ha Ka)I(.[{OM TIYHKTe. 

0 30 60 90 120 150 
TiyHKT 1 

llyHKT 2 

TiyHKT 3 

[ill ManhLIMKa Jlerny np11rnac11JIH Ha .neHh poJK,neHh}l B nocenoK )J;aqu K 14:00. 
Jth ropo.na .no nocenKa )J;aqM MOJKHO .no6paThC}I .nsyM}I cnoco6aMI1: 
1) Ha 3JieKrpHLIKe ,[{0 CTaHl(1111 5J6JIOLIHOe 11 ,[{aJiee Ha aBT06yce .NQ 1 0; 
2) Ha 3JieKrpHLIKe .no cTaHl(HM fpyrnesoe 11 .nanee Ha asTo6yce .NQ 10. 
AsTo6yc .NQ 1 0 cne.nyeT OT cTaHl(l111 516noLIHOe .no nocenKa )J;aLII1, npoe3JKa}l 
cTaHl(I1JO fpyrnesoe. 
ManhLII1K Jlerna np11exan Ha BOK3aJI B ropo.ne B 11:50. )J;o KaKoH cTaHl(11M 11 
Ha KaKOH TIOe3.[{ OH .[{OJIJKeH B3}1Th 6MJieT, LIT06hi He OTI03.[{aTh Ha ,neHb pOJK,[{e­
Hb}l? B Ta6JII1l(ax npHse,neHo pacnMcaHI1e oTnpasneHI1}1 3JieKrp11LieK 113 ropo.na 

H asTo6yca .NQ 10. 

Pacnucauue3neKTpuqeK 

ropo.IJ; .SIOJJ01.JHOe rpymesoe 03epKH 

11:55 He ocTaHasmmaeTc.SI 13:45 14:30 

12:00 He ocTaHasmmaeTc.SI He ocTaHasmmaeTc.SI 14:50 

12:10 13:00 13:30 

12:22 13:03 

12:30 13:15 13:45 
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Pacnucauue as Too yea .N'!! 10 

.JIOJIO'IJHOe rpyrnesoe )J;aqu 

12:25 12:59 13:25 

12:40 13:20 13:50 

12:58 13:35 14:00 

13:25 13:55 14:15 

13:46 14:38 15:00 

~ Ta6nn~a, B KOTopoii cpaBHHBaeTc.s~ B03pacT TPex qenoBeK, ycTPoeHa cne.n;yiO­

mnM o6pa30M. qHCJia, CTO.sll.llHe Ha nepeceqeHHH CTPOK 11 CTOJI6~0B, 03HaqaiOT 
pa3Hn~y B B03pacTe Me)l{.n;y JIIO.LJ;hMH. YKa)l{nTe a6coniOTHYIO BennqnHy qncna, 

KOTOpoe .LJ;OJI)I{HO CTO.siTh B KJieTKe CO 3HaKOM «?». 

rpurna ApTeM OJier 

I'purna -5 1 

ApTeM 5 ? 
OJier -1 ? 

[ill B HOBOM MHKpOpaHOHe npOJIO)I{HJIH y.n;o6Hhie .LJ;OpOJKKH Me)l{.ll;y OCHOBHhiMH 

o6beKTaMn. Y 3Jihi cxeMhi - ocHOBHhie o6beKThi, qucna- BpeM.s~ nepeMemeHn.s~ 

Me)l{.ll;y 06beKTaMH TIO npOJIO)I{eHHbiM .LJ;OpO)I(KaM. 

cc1 000 Meno'leM» 

KaKa.s~ 113 npnBe.n;eHHhiX HH)I{e Ta6nn~ cooTBeTCTByeT cxeMe? Ta6nn~hi YCTPO­
eHhi CJie.LJ;yiOI.llHM o6pa30M: qncna, CTO.sll.llMe Ha nepeceqeHHH CTPOK 11 CTOJI6-

~0B, 03HaqaJOT BpeM», KOTopoe 3aTPaqnBaeT nernexo.n; Ha nepeMemeHne Me)l{­
.n;y cooTBeTCTBYIOI.llHMH o6beKTaMn. Ecnn nepeceqeHne nycTo, TO .n;opo)I(Ka 
Me)l{.n;y o6beKTaMn He npoJIO)I{eHa. 
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1) 

«llHTe- «1000 lliKOJia )loM )loM liacceiiu )leT-
pO"'IKa» MeJIO"IJeii» .N!!9 .N!!7 CKHH 

caJJ. 

«llHTepO"'IKa» 10 5 6 

«1000 MeJIO"'IeH» 10 5 7 

lliKOJia 5 3 

)loM .N!!9 5 15 8 

)loM .N!!7 3 

liacceiiu 7 15 11 

)leTCKHH Ca)l. 6 8 11 

2) 

«llHTe- «1000 lliKOJia )loM )loM liacceiiu )leTCKHH 

pO"'IKa» MeJIO"IJeH» .N!!9 .N!!7 caJJ. 

«llHTepO"'IKa» 10 8 11 

«1000 MeJIO"'IeH» 8 6 

lliKOJia 10 3 

)loM .N!!9 8 8 6 

)loM .N!!7 6 3 6 5 7 

liacceiiu 3 5 
)leTCKHH Ca)l. 11 7 

3) 

«llHTe- «1000 lliKO- )loM )loM liac- )leT-

pO"'IKa» MeJIO"IJeH» Jia .N!!9 .N!!7 ceiiu CKHH 

caJJ. 

«llHTepO"'IKa» 15 5 10 
«1000 MeJIO"IJeH» 15 7 8 

lliKOJia 7 3 

)loM .N!!9 5 8 6 11 8 

)loM .N!!7 10 6 5 
liacceiiu 3 11 10 
)leTCKHH Ca)l. 8 5 10 
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4) 

«flHTe- «1000 IDKo- ,[(OM ,[(oM Jiac- ,L(eT-
po-.Ka» Meno-.eii» na .N"!!9 .N"!!7 ceiiu CKHH 

caJJ. 

«llHTepo-.Ka» 10 5 

«1000 Meno-.eii» 10 5 8 10 

IDKoJia 5 3 

,[(oM .N"!!9 5 8 6 11 8 

,[(oM .N"!!7 10 3 6 7 

Jiacceiiu 11 15 

,L(eTCKHH CaJJ. 8 7 15 

[!!] B HOBOM MHKpopailoHe nponoJKHJIH y.llo6Hble ,llopmKKH Me)l()zy ocHOBHhiMH 

o6neKTaMH. BpeWI, 3arpaqHsaeMoe nemexo}lOM Ha nepexo}l Me)l(}ly o6neKTa­

MH, rrpe}lCTaBJieHO B BH}le Ta6JIH:Qhl. 

flOJIH- CTau- IDKo- ,[(oM ,[(oM ,[(oM Jiac- ,[(eTc-
KJIHHH- QHH na N!!l8 .N"!!20 .N"!!22 ceiiu KHH 

Ka MeTpo caJJ. 

flOJIHKJIHHHKa 5 6 

CTauu:nH MeTpo 8 3 5 12 

IDKoJia 10 10 

,[(oM Nd8 5 8 6 11 

,[(oM .N"!!20 6 3 10 6 7 

,[(oM .N"!!22 5 10 5 

Jiacceiiu 12 11 

,L(eTCKHH Ca.ll. 7 5 

Ta6JIH:Qa YCTPOeHa cne}lyiDIIJ.HM o6pa3oM: qwcna, CTO.SIIIJ,He Ha nepeceqeHHH 

CTPOK H cTon6:uos, 03HaqaJOT speW~, KOTopoe 3aTPaqwsaeT nemexo}l Ha rrepe­

Mell(eHne Me)l()l:y cooTBeTCTB)'IOII(MMH o6neKTaMn. EcJin rrepeceqeHne rrycTo, 

TO }lOpOiKKa Me)l(}ly o6neKTaMH He rrpOJIO)I(eHa. 

CKOJihKO MHHYT HY)I(HO nemexoey, qTo6hi }lOHTH OT IIIKOJihi }lO 6accei1Ha no 

CaMOMY KOpOTKOMY IIYTH? 
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~ ll3 ropo.na A B ropo.n E MO)I(HO ITpoexaTh rpeMjl .noporaMH: 
1) HaiTpj{MYK> .LJ;O ropo.na n ITO rpyHTOBOM .LJ;Opore, ee .LJ;JIHHa 90 KM; 
2) qepe3 ITocenoK PM6aqwif ITO ac<f>anhTOBOM .nopore; OT A .no Pb16aqhero 

90 KM, a OT Phi6aqhero .no E - 30 KM; 
3) qepe3 ITocenoK JiecHoii; .no ITocenKa JiecHoii ITpoJio)l(eHo rnocce .LJ;JIHHOM 

90 KM, a OT JieCHOfO .LJ;O ropo.na E .LJ;Opora .LJ;JIHHOM 1 0 KM COBCeM pa36HTa 
H rpe6yeT peMOHTa. 

ITo KaKoii .nopore 6hiCrpee Bcero .no6paThCjl H3 ABE, ecnw: 

• CKOpOCTh ITepe.LJ;BH)I(eHHji ITO IIIOCCe - 90 KMfqac; 

• CKOpOCTh ITepe.LJ;BH)I(eHHji ITO rpyHTOBOM .LJ;Opore - 60 KM/qac; 

• CKOpOCTh ITepe.LJ;BH)I(eHHji ITO .LJ;Opore, rpe6yK>meif peMOHTa, - 10 KMfqac. 

[!!] Eopwc H Bepa .noroBopwnHCh ITOMTH BMecTe B KHHO. Eopwc .no6wpaeTcjl .no 
KHHOQeHrpa Ha MaprnpyTKe .N2S, ITOe3.LJ;Ka 3aHHMaeT 1 0 MHHYT. Bepa .noe3)1(aeT 
.LJ;O KHHOQeHrpa 3a 20 MHHYT Ha MaprnpyTKe .N27. 
nOpHC ITpHIIIeJI Ha OCTaHOBKY MaprnpyrKH B 11:00 H OKa3aJICji B oqepe.LJ;H 
32-M. Bepa 6hma Ha ocTaHoBKe B 11: 10, ITepe.n Heii OKa3aJIOCh 23 qenoBeKa. 
KTo ITpwe.neT Ha Bcrpeqy paHhrne H CKOJihKO BpeMeHH 6y.neT )I(.LJ;aTh, ecnw H3-
BeCTHO, qTO MaprnpyrKa BMemaeT B ce6jl 10 qeJIOBeK H OTIIpaBJijleTCjl Ka)I(,LJ;hle 

10 MHHyT? 

PeKOMeH)J.aiJ;HH. ,JJ:Jiji peiiieHHji 3a,LJ;aqH HCITOJih30BaTh IIIKaJIY Bpe­
MeHH. 



rnaaa 5 

MHIIJopMaQHOHHble 

M KOMMJHMKIQMOHHble TeXHOnOrMM 

nporpaMMHbl8 CP8ACTBI HHIIJOpMIQHOHHbiX 

H KOMMYHHKIQHOHHbiX T8XHOnOrHH 

0CHOBHbl8 DOHRTHR 

(/)azm - 3To ynop.s~.n;oqeHHhiH Ha6op .n;aHHhiX, co.n;ep)KamHif onpe.n;eneHHoe KOJIH­

qecTso HHcpOpMaQHI1 (nporpaMMY HJIH ,n;aHHhie), HMeiOinHH HM.SI H xpaH.SIIUHHC.SI B 

naM.SITH KOMIIhiOTepa (KaK npaBHJIO, .n;onrospeMeHHoii). B KaqecTBe .n;onrospeMeH­

HOH IIaM.SITH MOryr HCIIOJih30BaThC.SI pa3JIHqHhie HOCHTeJIH: )J;HCKOBhie ycrpOHCTBa, 

neHTOqHhie ycrpoifcTsa, ycrpoiicTBa Ha ocHoBe cpn311I-naM.SITH, CD-ROM, .n;ncKeThi. 

llM.SI HaKOIIHTeJI.SI COCTOHT H3 .n;syx CHMBOJIOB: 6yKBhl aHrJIHHCKOrO ancpaBHTa H CHM­

BOJia <<:». HanpnMep, «C:» - HM.SI )KeCTKoro .n;ncKa. Tio,n;KJIIOqaeMhiM ycrpoifcTBaM 

.n;aiOTC.SI aHanornqHhie nMeHa. 

)l(ecTKHH )J;HCK JIOrnqeCKH MO)KeT 6hiTh IIO)J;eJieH Ha pa3)J;eJihl, KOTOphie BOC­

IIpHHHMaiOTC.SI KaK caMOCTO.SITeJihHhie ycrpoiicTsa. MMeHa pa3.n;enaM .n;aiOTC.SI no TeM 

)Ke npaBHJiaM. 

(/)au!l06aR cucmeMa- cnoco6 opraHn3aunn xpaHeHH.SI cHcTeMHOH " IIOJih30Ba­

TeJihCKOH HHcpopMaQHH Ha HOCHTeJI.SIX. 

TiporpaMMHhie cpe.n;CTBa )J;JI.SI opraHH3aQHH pa60Thl C cpaHJiaMH BXO)J;.SIT B CO­

CTaB OIIepaQHOHHOH CHCTeMhl 

lfMR cpaufla 3a.n;aeTC.SI IIOJih30BaTeJieM IIpH C03)J;aHHH HJIH nepenMeHOBaHHH 

cpaifna, COCTOHT 113 )J;Byx qacTeH - C06CTBeHHO HMeHH cpaifJia H ero paClliHpeHH.SI, CO­

OTBeTCTBYIOmero THIIY cpaiina. MM.SI cpaiina H paclliHpeHHe pa3,n;eJI.SIIOTC.SI ToqKoif. 

MM.s~ cpaiina He MO)KeT co.n;ep)KaTh cne.n;yiOmHe CHMBOJihi: 

/\:*?"<>1 
Tun paii.na Ja.n:aeTC.SI coJ.n:aiOmeH: ero nporpaMMOH aBTOMaTnqecKn npn coJ.n:a­

HHH cpaiina. Tun cpaiina onpe.n;en.s~eT cnoco6 xpaHeHH.SI HHcpopMal.lHH BHYTP" cpaiina. 

Pacwupe11ue UMeHu paii.na 3aiiHChiBaeTC.SI nocne HMeHH cpaiina H oT.n;en.s~eTc.SI 

OT Hero TOqKQH. 0HO Henocpe,n;CTBeHHO CB.SI3aHO C THIIOM cpaHJia. 
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llpHMepLI Onucauue 
pacmupeuuii 
EXE,COM PacmHpemui .um1 HCIIOJIH.sieMbiX <Paiinos (rrporpaMM) 

SYS PacmHpeuHe <Paiffia cHcTeMuoii rrporpaMMhi HJIH .IJ.paiisepa 

BAT ilaKeTHbiH $aHJI C KOMaH)laMH .llJUI orrepaUHOHHOH CHCTeMbl 

OBJ 0TKOMIIHJIHpOBaHHbiH $aHJI ( «IIOJiy$a6pHKaT», .siBJI.sieTC.si pe3yJihTaTOM 
KOMIIHJI.siUHH TeKCTOBOfO $aiiJia rrporpaMMbl .llJUI 6y.uymeii C60pKH H3 
uecKOJihKHx Mo.uyneii OBJ s HcrronH.sieMyiO rrporpaMMY) 

BAK Pe3epsua.s~ KOIIH.si <Paiina 

DAT <l>aifJI )laHHbiX CO CJI}')Ke6HOH HH$OpMRUHeH 

TXT TeKCTOBhiH <PaiiJI rrpocToii CTPYKTYPhi c pa36HBKOH TeKcTa rro crpoKaM 

DOC TeKCTOBhiH <Paiin s <PopMaTe TeKcTosoro pe.uaKTopa Microsoft Office 

BAS <l>aiin c TeKcToM rrporpaMMhi ua .si3hiKe rrporpaMMHposauH.si BASIC 

PAS <l>aiin c TeKCTOM rrporpaMMhi ua .si3hiKe rrporpaMMHposauH.si PASCAL 

JPG, BMP, fpa$HqecKHe <PaiiJihi B pa3JIHqHhiX <PopMaTax xpaueuH.si 
TIFF, CDR, 
PNG 

Pa3Mep rjJaWia- KOJI11qecTso 6aifTos s <Panne. B pa3Mep <Panna He BKJnoqaroT­
cg CJiy)l(e6Hbie 6aHTbl .llJlg IIOMep)I(K11 ero <P11311qeCKOH opraH113aQ1111. 

CnUCOK npa6 Oocmyna K rjJatlfly )],Jig KOHKpeTHOfO IIOJIL30BaTellil 11JI11 C11CTeM­

HOH cny)l(6bi - npasa Ha qTeH11e, 3an11Ch, y,11,aneH11e, 113MeHeH11e <Panna, noJIHLIH ,11,0-

cTyn K <Panny, pa3perneH11e 11CIIOJIH.gTb <Pann, qTeH11e KaTanora, qTeH11e 11 3an11ch 

OCHOBHbiX 11 ,lJ,OIIOJIH11TeJibHbiX aTP116yTOB <Panna, qTeH11e npas ,lJ,OCryna, CMeHa BJia­

,lJ,eJibQa <PanJia. 
llp11KJia,lJ,Hhie nporpaMMhi pa6oTaiOT c co,11,ep)I(11MhiM <PanJia, ,11,o6asiDig, y.11.~ 

11 113Me~ B HeM 11H<i>OpMaQ1110. 

0praHM38QMR xpaHeHMR MHIIJOpMaQMM Ha AMCK81 KOMObiOTepa 

B na~T11 KOMIIbiOTepa opraH1130BaHo CTPYKTYP11POBaHHoe xpaHeH11e 11H<PopMaQ1111. 
CyTh CTPYKTYP113aU:1111 3aKJiroqaeTcg B o6oe,11,11HeH1111 o6oeKTOB s OT,lJ,eJibHhle rpyn­
IIhi. Ka)l()],ag TaKag rpynna xpaH11Tcg s OT,lJ,eJihHOM KaTanore, 11MeroiiJ,eM 11~. B one­

paU:110HHOH C11CTeMe MS Windows KaTanor Ha3biBaeTcg nanKoif. MMeHa nanKaM ,lJ,a­

IOTC.si DO TeM )l(e npaB11JiaM, qTo 11 11MeHa <PaifJiaM. B OTJI11q11e OT 11MeH <Paif:JIOB 11MeHa 

nanoK He 11MeroT pacrn11peH11if. 
<l>aH:nosag C11CTeMa s onepau:11oHHhiX C11CTeMax MS Windows 11 MS-DOS 

npe,11,CTaBJieHa MHOrOypOBHeBOH 11epapx11qecKOH C11CTeMOH naiiOK (KaTanOfOB) 

11 <PanJlos. 
Beprn11HOH 11epapx1111 o6oeKTOB gsJlgeTcg KOpHesag nanKa (KaTanor) ,11,11CKa, 

KOTOpbiH MO)I(HO cpaBHHTb CO CTBOJIOM ,11,epesa: Ha HeM pacryr BeTKH- UaiiKH (no,a;-
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KaTa.rrorH ), a Ha aeTKax pacnonaraJOTC» JIHCTh» - <flaiirrhi. Ha Ka~oM ,nHcKe HMeeTC» 
poBHo o,nHa KOpHeB~ nanKa (KaTa.rror). B Hen perHCTPHPYIOTC» <flaiirrhi H nanKH nep­
aoro ypoBHjf. B nanKe nepaoro ypoBHjf perHCTPHPYIOTC» <flannhi H nanKH (KaTa.rrorH) 

BTOpOrO ypOBH» H T. ,ll. 
TeKJUJaR nanKa- nanKa, B KOTOpon llOJib30BaTeJib HaXO,llHTC» B ,naHHbln MO­

MeHT. 
IJymb K c/JaU!zy - llOCJie,llOBaTeJibHOCTb HMeH nan OK ( KaTaJIOrOB) OT KOpHeBOn 

,llO TeKym;en llallKH (B Hen 3allHCaH <flann), pa3,neJieHHbiX CHMBOJiaMH, ClleUH<fJHqHbi­
MH ,nmi KOHKpeTHon onepai..{HOHHon cHcTeMhi. B MS Windows H MS-DOS 3TO 3HaK \, 

B OC UNIX 3TO 3HaK /. llpHMep nyrH K <flanny: C:\wKona\Knacc\. 
Ilo;moe UMR cjJaU!za- 3TO HMjf <Panna, .nononHeHHOe nyreM K <fla:Hny. Ero qacTo 

Ha3hiBaiOT ,nJIHHHhiM HMeHeM. HanpHMep, C:\IllKoJia\Knacc\Hsauos.doc. 
OcHOBHbie onepaUHH pa6oTbi c <flaiirraMH H nanKaMH: KOnHpoBaHHe H nepeMe­

meHHe, y,na.rreHHe, nepeHMeHoBaHHe, co3,naHHe nanKH. Cne.nyeT noMHHTh, qTo: 

• npH y.naneHHH <flaiirra «Tep»eTC»» JIHIIIh 3anHch o <flanne B KaTa.rrore; 

• npH KOUHpOBaHHH HH<fJOpMai..{H» <fJH3Ht{eCKH 3aUHCbiBaeTC» B YKa3aHHbin 
KaTa.rror; 

• npH nepeMeiiJ;eHHH <flaHJI OCTaeTC» TaM, r,ne OH 6biJI; B ,npyro:H KaTaJIOr 
nepeMem;aeTc» JIHIIIh ero Ha3BaHHe. 

DoMeK IIJalnoa H nanoK 
B KOMaH,ne noHcKa noTep»HHbiX <flannoa H nanoK MO)KHO yKa3hiBaTb KaK nonHoe HM» 
o6'beKTa (ecJIH Bbi ero noMHHTe), TaK H MacKy UMeHu cjJaU!za (IIIa6noH HMeHH). MacKa 
OTJIHqaeTC» OT HMeHH TeM, t{TO CO,nep)KHT 3HaKH ? H *: 

• ? 03HaqaeT pOBHO O,llHH npOH3BOJibHbln CHMBOJI; 

• * 03HaqaeT JI106y10 llOCJie,llOBaTeJibHOCTb CHMBOJIOB npOH3BOJibHOn ,llJIHHbl, 
B TOM t{HCJie H nycry10. 

IlpUMepbl 

Qyq* .doc - see <jlaihihl THna doc, HaqHHaiOmHeeH e 6yKs «0Tq», 
perHeTp 3HaqeHIDI He HMeeT; 

??pecTop* .ht*- see <jla:HJILI, r.ne nepBLie .nsa eHMBOJia 
B HMeHH JII06Lie, ,nanee eHMBOJibl «peeTOp», 3aKaHqHaaeTe» 
HM» <jlaHJia JII06biMH eHMBOJiaMH, paeiiiHpeHHe <jlaHJia 
HaqHHaeTeH e «ht» H 3aKaHqHBaeTeH JII06biMH eHMBOJiaMH. 
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38AI'IH K pa3a.eny ccnporpaMMHbl8 CP8ACTB8 

HHIIJOpMIQHOHHbiX H KOMMYHHKIQHOHHbiX T8XHOnOrHi>> 

[!] MoryT JUI B naMHTH KOMilbiOTepa O.LJ.HOBpeMeHHO HaXO.LJ.HTbCH 

• nanKH C O.[I.HHaKOBbiMH HMeHaMH? 

• ¢aMJibl C O.[I.HHaKOBbiMH HMeHaMH H paCIIIHpeHHHMH? 

[!] MoryT JIH B O.LJ.HOM nanKe HaXO.LJ.HTCH .LJ.Ba ¢aH:na : Tasks.txt H Tasks.tif? 

[!] Bbi TOJibKO qTo no.LJ.rOTOBHJIH .LJ.OKyMeHT B CHCTeMe Word. KaKHe H3 npHBe.LJ.eH­

HhiX HH'IKe paCIIIHpeHHM HMeH ¢aifJIOB MO)I(HO Bbi6paTb 11pH COXpaHeHHH :noro 

¢aH:na? 

txt gif doc rtf exe bmp xis 

0 B nanKe «)J.oKJia.LJ.bi» 3anHcaHo HeCKOJibKO ¢aH:nos. 

14K6 CoreiDRAW 11.0 Gr ... 30.10.2006 8:07 

1197 K6 Adobe Photoshop I ... 05.10.2005 8:21 

958K6 AoKyMeHT Microsof ••• 18.08.2006 15:48 

24K6 ,D,oKyMeHT Micro.sof ••• 22.12.2005 18:20 

30K6 ,D,oKyMeHT Microsof ••• 29.12.2004 18:27 
1 217 K6 AoKyMeHT Microsof ••• 18.08.2006 15:45 

27K6 PHCyHOK JPEG 06.05.2005 10:39 

15K6 $ai1n Microsoft Offi ••• 06.05.2005 10:38 

288K6 PageMaker Publication 28.08.2005 6:02 

25K6 ,D,oKyMeHT Microsof ••• 05.03.2002 10:30 

16K6 CoreiORAW 11.0 Gr •.• 08.10.2008 11:39 
55K6 PHCyHOK JPEG 08.10.2008 11:40 

4 775K6 npe3eHTalli1A Micro ••• 10.10.2008 20:32 

23K6 ,D,oKyMeHT Microsof ••• 15.06.2006 12:03 

1128 K6 ,D,oKyMeHT Microsof ••• 18.08.2006 15:30 

141 K6 ,D,oKyMeHT Microsof ••• 10.06.2002 13: 11 

a) <l>aMJibl «<PH3HKa», «XHMH.Sl» H «HCTOpHH» Ha.[I.O nepenHCaTb Ha .[I.HCKery 

3,5 .LJ.IOMMa o6neMOM 1,44 M6. TioMeCTHTCH JIH OHH Ha 3TY .LJ.HCKeTy? 

6) <l>aMJibl «JIHTepaTypa» H «HCTOpHH» Ha.[I.O nepe11HCaTb Ha .[I.HCKeTy 

3,5 .LUOHMa. floMeCniTC.H JIH OHM Ha :ny ,L:\MCKeTy, eCJIM Ha HeH OCTaJIOCh 

1100 K6aiiT cso6o.LJ.Horo npocrpaHCTBa? 

0 opaT H cecrpa 110Jlb3YIOTCH O.[I.HHM KOMilbiOTepoM, HO Ha 3TOM KOMllbiOTepe 

Ha O.[I.HOM .[I.HCKe y HHX pa3Hble 11ai1KH. Y 6paTa B ero nanKe HaXO.[I.HTCH 2000 
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$aiinos 6onbiiiOro o6beMa c $oTorpa$illiMH neTHero rryTeilleCTBilll. CecTpa 

xoqeT HMeTh 3TH .paiiJihi B csoeii nanKe, a 6paTy 3TH .paiiJihi He H)T)KHbi. KaKoii 

onepan:HeH - «KOnHpOBaTb» HJIH «nepeMeCTHTb» CJie.zzyeT BOCnOJib30BaTbCH, 

qTo6bl $aHJibl nOHBHJIHCb B nanKe CeCTpbl KaK MO:>KHO 6biCTpee? 

[!] Y Ilen:1 Ha KOMnhiOTepe 3anHcaHo 3000 MY3hiKaJihHbiX .paiinos. KoJIH xoqeT, 

qTo6bi y Hero 6biJIH TaKHe :>Ke $aiiJihi, H npocHT nepenHcaTb HX eMy Ha ftash­

HOCHTeJih. KaKoii onepau:Heii - «KOnHposaTb» HJIH «nepeMeCTHTh» - cne~yeT 

BOCnOJib30BaTbCH, qT06bi $aiiJihi nOHBHJIHCb KaK MO:>KHO 6biCTpee? 

[TI 1-13 TeKymeii nanKH, co~ep:>Kameii 6oJihiiiOii o6beM ~aHHbiX, CTena xoqeT y~a­
JIHTh 23 $aiiJia. qT06bi BblllOJIHHTb y~arreHHe KaK MO:>KHO 6biCTpee, OH Bbl­

~eJIHeT BCe 3TH $aHJibl H npHMeHHeT onepaU:HlO y~arreHHH KO BCeM $aiiJiaM 

o~HospeMeHHO. KaKoii KJiaBHilleH Ha KJiaBHaType socnoJib30BaJICH CTena ~ 

O~HOBpeMeHHOfO Bbi~eJieHHH HeCKOJibKHX $aJ:iJIOB, eCJIH H3BeCTHO, qTO $aiiJibl 

pa36pocaHbl no BCeMy CnHCKy? 

Shift; Alt; Ctrl; Enter; Ilpo6en; Tab; Esc; Delete; Insert. 

[!] 113 TeKymeii nanKM, co~ep:>Kameu 6oJibiiiOii o6beM ~aHHhiX, fpMilla xoqeT cKo­

nnposaTh 10 $aHJIOB B ~pyry10 nanKy. qT06bi BblnOJIHMTb KOnMpOBaHMe KaK 

MO:>KHO 6biCTpee, OH Bbi~eJIHeT 3TH $aiiJihl M npMMeHHeT onepaU:HlO KOnMpOBa­

Hilll KO BCeM $aifJiaM O~HOBpeMeHHO. KaKOU KJiaBMilleii Ha KJiaBMaTYPe BOC­

nOJib30BaJICH fpHilla ~ O~HOBpeMeHHOfO Bhi~eJieHilll HeCKOJihKMX $aiiJIOB, 

eCJIH M3BeCTHO, qTO B CnMCKe 06beKTOB 3TH $aHJihl pacnOJiaralOTCH no~pH~, 

a He pa36pocaHbi no sceMy cnHcKy? 

Shift; Alt; Ctrl; Enter; Ilpo6en; Tab; Esc; Delete; Insert. 

[!] YqeHHU:a HecKOJihKO MeCHU:eB Ha3a~ ~enarra ~oKJia~ no 6HonorMH npo :>KM3Hh 

6enhiX Me~se~eii. KaKoii Illa6noH (MacKa) oTseqaeT MMeHM .paiina c ~oKJia­

~oM, eCJIH OHa nOMHMT TOJihKO, qTO nO~fOTOBMJia ero C nOMOIUhlO pe~aKTOpa 

MS Word (sepcilll 2003) M B Ha3BaHMM 6bma $pa3a co CJIOBOM «Me~se~h» B 

KaKOM-JIH60 na~e:>Ke (HanpMMep, OH MOf Ha3hiBaTbCH «neJibiH Me~Be~h» MJIM 

«)I(M3Hh Me~Be~eH» )? 

~ IlycTh HeKOTOphiH U:H$posoii $oToannapaT coxpaHHeT $oTorpa$HH B .popMa­

Te JPG l:l 3a~aeT HM l:IMeHa H3 12 CHMBOJIOB no CJie~yiOIUHM npaBMJiaM: 

• nepBbie qeTbipe CHMBOJia- 6yKBhi FFTT; 

• 5 H 6 CHMBOJihl - HOMep MeCHU:a, KOr~a npOH3Be~eHa CbeMKa; 

• 7 M 8 CMMBOJihl - HOMep ~HH B MeCHU:e; 

• OCTaJibHbie 4 CHMBOJia- HOMep $oTorpa$MM B 3TOT ~eHb (Ka~biH ~eHb 

HyMepaU:MH HaqnHaeTcH c HYJIH). 
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<l>oTorpaqmM 6hiJIM nepenMeaHhi Ha KOMnhiOTep. KaKou Ha..z:J:O 3a..r:J:aTh ma6noH 
(MaeKy), qTo6hi HaUTH: 

A) Bee <PoTorpa$MM, e.nenaHHhie 3TMM <PoToannapaToM? 
E) Bee <PoTorpa$MM, e.nenaHHhie B MapTe? 
B) HeeKOJihKO nepBhiX <PoTorpa$Mif, e.nenaHHhiX 7 Ho.s~6p.s~? 
f) $oTorpa$MM, e.nenaHHhie B Ho.s~6pe 11 .neKa6pe? 
.[(} $oTorpa$MM, e.nenaHHhie B HOBOrO}lHIOIO HOqh? 
E) BepHo 1111, qTo e noMOII.(hiO ma6noHa FFTT*lO*.JPG Mhi nonyqMM Bee 

<PoTorpa$MM, e.nenaHHhie 10 q11ena Ka:>K}loro Mee.s~ua? 

[!!] KaKOU OTBeT BepeH }lJI.sl yrBep:>K}leHM.sl: B rpynny $aifnOB e MaeKOH ?ofie.r.* .tx* 
BXO}l.siT $aifnhi: 
1) no6e.na.txt 2) o6e.n.tx 3) no6e.n.text 4) 6e.na.txt 

~ HaTame }ln.sl pa60Thl Ha KOMllhiOTepe Bhi}lenMnM nanKy e MMeHeM «HaTa». 
,[(eBOqKa e03}laJia B 3TOH narrKe eBOM nanKM: «KMHO», «My3hiKa», «<l>OTO», 
«YpoKM». B nanKy «<l>oTo» HaTama eKonMpoBana qeThipe nanKM e neTHM­
MM nyTemeeTBMJ~MM. B nanKe «YpoKM» oHa eoJ.nana .nBe nanKM: «.[(oKJia.nhD> 
11 «.[(oMamHMe Ja.naHM.s~». Bee eBoM $MJihMhi HaTama paJ.nenMna Ha rpynrrhi: 
«KOMe}lMM», «.[(eTeKTMBhl» M «PoMaHTMqeeKMe». llanKa «My3hiKa» noKa He 
JanonHeHa. CKOJihKO Beero nanoK y HaTamM BHYTPM nanKM «HaTa»? 
1) 4 2) 9 3) 7 4) 8 5) 13 6) 14 

[::!!] B eeMhe PoMamKOBhiX rpoe .neTeif mKonhHoro B03paeTa, 6a6ymKa, .ne.nymKa, 
rrana M MaMa. Bee IIOJih3YIOTe.s~ KOMllhiOTepOM. qT06hi He MemaTh .npyr .npyry, 
.nn.s~ Ka)l(.noro Ha .nMeKe C: eoJ.naHa eBO.sl nanKa. lln10e eeTh o6Il(a.s~ .nn.s~ Beex 
nanKa, KY .na JarrMehiBaiOTe.s~ eeMeHHhie paexo.nhl 11 Be.neTe.s~ yqeT rroKynoK. 
Y MaMhl M y naiihl B MX nanKaX eeTh }lBa pa3.nena, OTHOe.slll(MXe.sl K }lOMaiilHMM 
.nenaM 11 K MX pa6oqMM npo6neMaM. CKonhKO Beero nanoK 6hmo 3aBe.neHo Ha 
KOMnhiOTepe eeMhM PoMamKOBhix? 

[:!:!] <l>aun c rroJIHhiM MMeHeM C:\OJiY'IEHHE\CTY.li:EHT'v:lnnJioM.doc eKonM­
poBaJIM B narrKy BhlllYCKHHKH Ha .nMeKe D:. KaKOBO nonHoe MMJ~ eKonM­
poBaHHoro <Panna? 

~ <l>aun c rroJIHhiM MMeHeM C:\OJiY'IEHHE\CTY.li:EHT'v:lnnJIOM.doc eKonM­
poBaJIM B nanKy P AJiOThl, HaXO.llJIII.(YIOe.s~ B TOM )l(e rranKe OJiYqEHHE. 
KaKoBo nonHoe MM.s~ eKonMpoBaHHoro <Panna? 

~ 3anMmMTe .nnMJIHOe MM.s~ <Panna BeTep.bmp, KOTOphiH xpaHMTe.s~ B nanKe 
Wallpaper. 
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c 

Printers 

[!!] B nanKe C2 3anHcaH <PaiiJI Text.txt. IlanKy C2 cKonHpOBaJIH B nanKy B. 
3anHIIIHTe HOBOe AJIHHHOe HMSI <PaifJia Text.txt B CKOnHpOBaHHOH nanKe. 

A 

[!!] B HeKoTopoii nanKe 6bm 3anHcaH <PaiiJI letter.doc. B :noif )Ke nanKe co3~aJIH 
HOBYJO nanKy H CKOUHpOBaJIH B Hee <PaHJI letter.doc. IJOJIHOe HM.SI CKODHpO­

BaHHOrO 4laiiJia 
D:\06~HE\yqEHHKH\YCDEBAEMOCTh\HBAHOB\letter .doc. 
KaKOBO nOJIHoe HM.SI nanKH, B KOTopoif xpaHHJIC.SI <PaiiJI ~o KOnHposaHH.SI? 

[!!] IlporpaMMHCT nepeMemanc.s~ H3 nanKH B nanKy, JIH6o cnycKa.SICh B nanKy Ha 
ypoBeHh HH)Ke, JIH6o no~HHMa.Hcb Ha yposeHh Bhiiiie. OH no6hiBaJI nocJie~o­
BaTeJihHO B cJie~yiOmHx nanKax: P, T, C:, FF, K. KaKoBo noJIHoe HM.H nanKH, 
B KOTOpOH OKa3aJIC.SI nporpaMMHCT? 

l20 I TiporpaMMHCT Haxo~HTCH B nanKe c HMeHeM A:\B2\C2 (eM. pH c. HH)Ke ). OH 
noKH~aeT 3TY nanKy H nepexo~HT Ha o~HH ypoBeHb Bhiiiie. 3aTeM nporpaM­
MHCT onycKaeTC.SI Ha ~Ba ypOBH.H HH)Ke. KaKOBO llOJIHOe HMSI nanKH, B KOTOpOH 
OH OKa3aJIC.H? 
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A 

Cl 

Dl 

D2 

~ I1oJih30BaTeJih nepeMeiUaJIC$1 113 nanKI1 B nanKy, n116o cnycKa$1Ch B nanKy Ha 

yposeHh Hl1)1(e, n116o no.n:HI1Ma$1Ch Ha yposeHh Bhiiiie. OH no6hiBaJI nocne.no­

BaTeJihHO B cne.nyJOIU11X nanKax: Flash, CTy.lJ.eHT, 06yqeuue, D:, llpoeKThl, 
Kypc3, rpynnalO. KaKOBO llOJIHOe 11M$~ nanKI1, B KOTopoi1: nporpaMMI1CT Ha­

XO.LJ:I1JIC$1 113HaqaJihHO? 

l22l <l>ai1:n c noJIHhiM 11MeHeM C:\06yqeuue\CTy.lJ.eHT\Photoshop\Name.txt nepe­

MeCTI1JII1 B nanKy llpoeKThl .LJ:I1CKa D:. KaKoBo nonHoe 11M$~ nepeMemeHHoro 

<Pai1:na? 

TexHonorHR o6pa6oTKH r.tHIIJopMaQHH 
a 3neKTPOHHbiX Ta6nr.tqax MS Excel 

THDbl AIHHbiX 

B }lqei1:Kax 3JieKTPOHHOM Ta6JII1Qhi MoryT xpaHI1ThC$1 .naHHhie, KOTOpbie no.n:paJ.n:eJI$1-

JOTC$1 Ha KOHCmaHmbl 11 popMyflbl. Pa3JII1qaJOT qeThipe Tl1lla KOHCTaHT. 

1. lJ:HCJia. qi1CJIO MO)I(eT COCT0$1Th 113 Q11Qlp ( OT 0 .LJ:O 9) 11 HeKOTOpbiX ClleQI1aJihHhiX 

CI1MBonos: + - ( ) : , I p . E e %. B 3aBI1CI1MOCTI1 oT <PopMaTa BhiBo.na q11cna Ha 

3KpaHe MoryT npe.ncTaBJI$1Th co6oi1:: 

- OeCJlfflUllHble llUCJlQ ( 1 ,5); 
- .neC$1TI1qHhie q11cna e JKcnoHeHtfUaJlbHou ifJopMe (1,5E3). liyKsa E 03HaqaeT, 

qTo q11cno CJiesa OT 6yKBhi E Ha.no YMHO)I(I1Th Ha 10 B cTeneHI1, yKa3aHHoi1 

cnpasa oT 6yKBhi E. B np11se.neHHOM np11Mepe: - 1,5 x 03 
= 1500. TaKI1e q11cna 

3aHI1MalOT MeHbllle MeCTa Ha 3KpaHe; 

- npotfeHmbl ( 12 o/o; paBHO q11cny 0, 12); 
- oambl (05.02.09, 28/12/2009, MapT 2009); 
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BpeMR (II :05); 
oeHe:JICHble 3Hal.leHUJl (5, I p.; paBHO qucny 5, I); 
opo6u (I/2; paBHO qucny 0,5). 

2. Jloruqec:Kue 3naqenuB: HCTHHA u JIO)I(h. 

3. 3uaqeuuB omufioK. 
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4. Te:KCT- JII06rul IIOCne.[{OBaTenhHOCTh CUMBOnOB, KOTOpajl He HaquHaeTCjl CO 3HaKa 

«=» U He j!BnjleTCjl qucnOM, noruqeCKUM 3HaqeHUeM unu 3HaqeHUeM OIIIU6KU. 

DapaMeTpbl 111eeK Ta6nHQbl 

Ka)l(.[{ajl jlqeifKa xapaKTepu3yeTCjl HeCKOJihKUMU rrapaMeTPaMu: 

I) a.npec jlqeifKu; 

2) co.nep)KUMOe jlqeifKU (B qacTHOCTU, 3TO MO)KeT 6biTh Q:>opMYna); 

3) U306pa)KeHUe - cpopMaTUpOBaHHhiH pe3ynhTaT BhiqucneHHjl IIO cpopMyne; 

rro yMonqaHuro Ha 3KpaHe B jlqeifKe oTo6pa)KaeTCjl He cpopMyna, a ee pe3ynhTaT; 

4) cpopMaT- cpopMa rrpe.ncTasneHHjl uHQ:>opMau;uu Ha 3KpaHe. CocTOUT uJ: 

• Q:>opMaTa rrpe.ncTasneHHjl queen; 

• CIIOC06a BhipaBHUBaHUjl TeKCTa B jlqeifKe; 

• IIIpUQ:>Ta (xapaKTepu3yeTCjl HaJBaHUeM, pa3MepOM, CTHJieM, 3Q:>Q:>eKTaMu); 

• BU.[{a paMKU jlqeifKu; 

• BU.[{a 3aJIUBKU jlqeifKu; 

• CIIOC06a 3alllUThl .[{aHHhiX B jlqeifKe OT U3MeHeHUH U IIpOCMOTPa; 

5) UMjl, KOTOpoe MO)KHO IIpUCBOUTh jlqeifKe unu .[{UaiiaJOHY jlqeeK; 

6) IIpUMeqaHUe - TeKCT HJIU 3BYK, KOTOphie MO)KHO IIOCTaBHTh B COOTBeTCTBUe .KtieifKe. 

DpaaHna aaoAa 111tcen 

I. Ilpu BBO.[{e oecRmU"4HblX queen: 

• JaiJj!Taj! OT.[{eJijleT uenyro qacTh qucna oT .npo6Hoif; 

• Me)l(.[{y ThiCjlqaMu MO)KHO .[{Jijl y.no6cTsa yKaJhiBaTh rrpo6en, HarrpuMep, 

I 000 000; 
• BBe.[{eHHhiH rrepe.n qucnOM 3HaK «IIniOC» UrHopupyeTCjl; 

• rrepe.n OTPUUaTenhHhiM qucnoM HY)KHO ssecTu 3HaK «Mueyc» unu JaKJiroquTh 

qucno B Kpyrnhie CK06Ku. 

2. IJpu BBO.[{e ,[{aT ,[{eHh, MeCjiQ U rO.[{ OT.[{enjiiOTCjl TOqKaMU, 3HaKOM «MUHYC» UJIU 

CUMBOnOM «f», HaiipUMep: 0l.I0.94. ,[(aThl MO)KHO CKJia.[{biBaTh H BhiquTaTh, IIpH 

3TOM B cpOpMynax ,[{aThl Ha.[{O 3aKJiroqaTh B KaBhlqKH: "Ol.I 0.94". 
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3. Tip11 BBo,ne BpeMeHI1 qachi, MI1HYThi 11 ceKyH,nhi pa3,nemnoTcg ,nBoeToql1eM, 
Hanp11Mep 11:50:28 (ceKyH,nhi MO)I(HO He yKa3hiBaTh). B <}>opMynax BpeMjf Ha.no 
3aKmoqaTh B KaBbiqKI1: "11 :50:28". 

4. Tip11 BBO,ne q11ceJI B <}>OpMaTe npou;eHTOB nOCJie q11cJia Ha,no YKa3aTh CI1MBOJI «%», 
Hanp11Mep 120% oTo6pa)l(aeT q11cno 1 ,2 Ha 3KpaHe B Bl1,ne npou;eHTOB. 

5. Tip11 BBo.ne .neHe)I(HhiX e,ni1H11U: MO)I(HO yKaJaTh CI1MBOJihi «p.». Hanp11Mep, 

eCJII1 B gqeifKy BBeCTM ,neHe)KHOe 3HaqeHI1e 40200p., TO q11CJIO 40200 6y,neT 
OT06pa)l(aThCjf Ha 3KpaHe C CI1MBOJiaMI1 «p.», a gqeifKe aBTOMaTI1qecKI1 np11CBOI1TCg 
,neHe)I(HhiH Tl1n ,naHHhiX. 

6 . .LJ:ng BBo.na npocToH: .npo611 Ha.no Ha6paTh 0, 3aTeM npo6en 11 caMy .npo6h, 
Hanp11Mep, 0 1/3. Ha 3KpaHe oTo6pa311Tcg 1/3, a B naMjfTI1 6y,neT xpaHI1Thcg q11cno 

0,3333333. 

OnepaqMM M nopRAOK MX a~amonHeHMR 

.LJ:anee nepeq11cneHhi onepau;1111, KOTOphie 11CllOJih3YJOTcg B Bhipa)l(eHI1gx, B nopg.[(Ke 

y6hiBaHJfjl npHOpHTeTa MX BhlllOJIHeHJfjl: 

1) onepau;1111 B cKo6Kax ( ); 

2) BhJqi1CJieHI1e 3HaqeHI1jf <}>yHKU:1111; 

3) yHapHhie, T. e. np11MeiDIIOIU11ecg K O,nHOMY onepaH,ny; 3HaKH + 11- (Hanp11Mep, -8); 

4) B03Be,neHI1e B CTeneHh ( 3HaK 1\ ); 

5) YMHO)I(eHI1e 11 ,neJieHI1e- BbinOJIHj~JOTCg B nopg,nKe HX CJie,noBaHI1g B Bbipa)l(eHI111 

CJieBa HanpaBO (3HaKI1 * 11 /); 

6) CJIO)I(eHI1e 11 Bhlqi1TaHI1e- BhinOJIIDIIOTCg B nopg,nKe 11X CJie,noBaHIDI B Bbipa)l(eHI1H 

cneBa HanpaBo ( 3HaKI1 * 11 - ); 

7) onepau;1111 Ha,n TeKCTOM - KOHKaTeHau;Hg ( CJIHj~HI1e) TeKCTa ( 3HaK & ); Hanp11Mep, 

B pe3yJihTaTe onepau1111 "Kap"&"ToH" nonyqaeTcg cnoBo «KapTOH»; 

8) onepau1111 OTHOllieHI1g B nor11qecKHX Bhipa)l(eHIDIX (pe3yJihTaT - nor11qecKag 
KOHCTaHTa 11CTI1HA HJII1 JIQ)l{h); 3HaKI1: =, < (MeHhiiie), > (60Jihiiie), <= (MeHh­
IIIe JII160 paBHO ), >= (60Jibiiie JI1160 paBHO ), <>(He paBHO ). 

0THOCMT8nbHbll M a6coniOTHbll CCbiJIKM 

IioJihllii1HCTBO <}>opMyn co.nep)I(11T B ce6e a.npeca gqeeK. Tip11 BBo.ne <}>opMyJihi a.npec 
gqeifKI1 MO)I(HO BBeCTI1 Henocpe,nCTBeHHO C KJiaBI1aTYPhi, HO y,no6Hee lll.eJIKHYTh Mhi­
IIIhlO no gqeifKe c HY)I(HhiM a.npecoM. 

QqeHh qacTO nOJih30BaTeJIIO np11XO,ni1Tcg C03,naBaTh 60Jihiiii1e Ta6JI11U:hl, gqeif­

KI1 KOTOphiX co.nep)l(aT o,ni1HaKOBhie no CTPYKTYPe <}>opMYJihi. TiocKOJihKY <}>opMyna 
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.SIBJI.SieTC.SI O.lJ,HHM H3 THIIOB .lJ,aHHhiX, 3JieKTpOHHbie Ta6JIHUhl 1103BOJI.SIIOT HX KOIIH­

pOBaTb. 

):Vul 11paBHJihHOfO KOIIHpOBaHH.SI 6hiJIH BBe.lJ,eHhl .lJ,Ba BH.lJ,a CChiJIOK. CChiJIKH BH.lJ,a 

B6- omHocumeflbHble. 0THOCHTeJihHa.SI cchmKa 11pe.l1,cTaBJI.SieT co6o:H: cMelll.eHHe OT aK­

THBHOH .s~qeifKH (TOH, B KOTOpYJO BBO.lJ,HTC.SI <t>opM)'Jia) .11.0 .s~qeifKH, H3 KOTOpOH TPe6yeT­

C.SI B3.SITh .lJ,auuoe. CcbiJIKa oTo6piDKaeTc.SI B <PopM)'ne KaK a.11.pec H)')KHOH .s~qeifKH. IlpH 

KOIIHpOBaHHH <t>opMyJihl OTHOCHTeJihHhie CChiJIKH aBTOMaTHqecKH KOppeKTHpYJOTC.SI, 

qT06hi IIOJIO)I(eHHe .s~qeifKH, Ha KOTOpYJO CChiJiaeTCSI <t>opM)'Jia, OTHOCHTeJihHO CKOIIH­

pOBaHHOH KJieTKH 6hiJIO TaKHM )l(e, KaK H OTHOCHTeJihHO KOIIHpyeMOH. 

0.11.naKo Ha 11paKTHKe B Ta6nHue MoryT 6hiTh .s~qeifKH, 3HaqeuH.SI KoTophiX cny­

)l(aT HCTOqHHKOM .lJ,aHHhiX .lJ.JI.SI MHOfHX O.lJ,HOTHIIHhiX <t>opMyJI, IIOJiyqaeMbiX IIYTeM 

KOIIHpOBaHH.SI, HallpHMep, eCJIH B .s~qeifKe xpaHHTC.SI KypC py6JI.SI 110 OTHOIIIeHHIO K 

.lJ,OJIJiapy. IlpH KOIIHpOBaHHH <t>opMyJI CChiJIKH Ha TaKHe .s~qeifKH He .lJ,OJI)I(Hhl H3Me­

H.SIThC.SI. qT06hi 11pH KOIIHpOBaHHH <t>opMyJI CChiJIKH He KOppeKTHpOBaJIHCh, HX HY)I(HO 

3a<l>HKCHpOBaTb. ,[(n.SI 3TOfO 11epe.11. qaCThiO CChiJIKH, KOTOpa.SI .l1,0JI)I(Ha OCTaThC.SI HeH3-

MeHHOH, cTaBHTC.SI CHMBOJI «$». TaKHe cchmKH Ha3hiBaiDTC.SI a6comomHblMU. HallpH­

Mep, CChiJIKa $H$3 6y.lJ.eT HeH3MeHHOH 11pH KOIIHpOBaHHH, H$3 6y.lJ,eT KOppeKTHpO­

BaThC.SI TOJihKO 11pH H3MeHeHHH CTOJI6Ua (a6COJIIOTHa.SI CTPOKa), a $H3- TOJihKO 11pH 

H3MeHeHHH CTPOKH (a6COJIIOTHhlH CTOJI6eu). 

3HaK «$» MO)I(HO BCTaBHTh: 

• C KJiaBHaTYPhi; 

• Ha)I(HMa.SI KJiaBHIIIY f 4 Cpa3y IIOCJie BCTaBKH CChiJIKH B <t>opMyny )1,0 IIOnyqeHH.SI 

TPe6yeMOH KOM6HHaUHH CHMBOJIOB «$»; 

• Bhi.lJ,eJIHB He06XO.lJ.HMYIO CChiJIKY B <t>opMyJie MhiiiihiO H Ha)I(HMa.SI KJiaBHIIIY f4 
B pe)I(HMe 11paBKH. 

BcTpoeHHble IIIYHKQMM MS Excel 

IlpH pa6oTe C 3JieKTPOHHhiMH Ta6JIHUaMH .lJ,OCTaToquo qacTO 11pHXO.lJ,HTC.SI HCIIOJih30-

BaTb BCTPOeHHhie <l>YHKUHH. ):(n.s~ BcTaBKH HaH6onee qacTo YIIOTPe6JI.SieMhiX <l>YHK­

UHH 11pe.l1,yCMOTPeHa KHOIIKa co CIIHCKOM H, pacllonaraiDJ..Ua.Sic.SI B O.lJ.HOH H3 sepx­

HHX llaHeJieH. ECJIH Ill.eJIKHYTh 110 TPeyrOJihHHqKy, TO CIIHCOK pacKpOeTC.SI H H3 Hero 

MO)I(HO 6y.lJ,eT Bhi6paTb CJie.lJ,yiDill.He <l>YHKUHH: 

• CYMMHposaTh - cpyuKUH.SI CYMMO: BhJqHcJI.SieT CYMMY 3uaqeuH:H .l1.Halla30Ha 

.s~qeeK; .l1,Halla30H MO)I(HO 3a.lJ,aTh BpyqHYJO HJIH Bhi.l1,eJIHTh Ha pa6oqeM JIHCTe 

MhiiiihiO; 

• cpe.11.uee - <l>YHKUH.SI CP3HA q(): BhJqHcn.s~eT cpe.11.uee apH<l>MeTHqecKoe 

.lJ.Halla30Ha .s~qeeK; 

• qHCJIO- cpyHKUH.SI CqET(); IIO.lJ.CqHThiBaeT KOJIHqeCTBO qHCJIOBhiX 3HaqeHHH B 

Bhl.lJ,eJieHHOM .l1,Halla30He; 

5-1648 
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• MaKCHMYM - <PYHKUIDI MAKC(): onpe,[.(emieT MaKCHMaJihHOe 3HaqeHHe 

B ,[.(Halla30He; 

• MHHHMYM - <PYHKUIDI MHH(): onpe,[.(emieT MHHHMaJihHoe 3HaqeHHe 

B ,[.(Halla30He. 

Ecnu cpe,[.(H nepequcneHHhiX s cnHcKe <PYHKUHH rpe6yeMoi1 He oKa3aJIOCh, 

Clle,[.(yeT Bhi6paTh nyHKT CllHCKa «):(pyrHe <flyHKQHH ... », Bhi3BaB TeM CaMhiM MaCTep 

<flyHKQHH. TaK)I(e MaCTep <flyHKQHH MO)I(HO Bhi3BaTh C llOMOlll,hiO KHOllKH ~; KaK 

npasuno, Ha naHenH OHa pacnonaraeTc» p»,[.(OM c y)l(e ynoM»HYTOH KHOllKOH. 

Tor,[.(a, HanpHMep, MO)I(HO socnonh30BaThC» <PYHKQHei:f CPrEOM(), KOTopa» 

HaXO,[.(HTC» B KaTeropHH «CTaTHCTHqeCKHe» H BhlqHcn»eT cpe,[.(Hee reoMerpHqeCKOe 

3HaqeHHH ,[.(Halla30Ha »qeeK. 

C03AIHMe AMarpaMM 

):(uarpaMMa npe,[.(cTaBJUieT co6oi1 rpa<fluqecKoe npe,[.(cTasneHHe ,[.(aHHhiX Ta6nHQhi. 

,Z:(HarpaMMhl o6nerqaJOT BOCllpiDITHe H HHTepnpeTaQHIO ,[.(aHHhiX. 0HH MOfYT llO­

MOqh, HanpHMep, npH aHaJIH3e H cpaBHeHHH pe3ynhTaTOB pacqeTOB. 

Kpyrosas:~ XV-ro~e~Has:~ 
10 E;] 8 

o Om. 6 
. 

..... ... __ --
Xop. 4 

D YAOBJl. 2 
0 

Xop. 
4 7 10 

rHCTOrpaMMa rpacpHK 
10 10 E;] 8 

~ 
8 

6 6 
. _____ .. 

4 4 
2 

. 
2 

0 0 
3 10 3 10 

3neKrpOHHhie Ta6nHQhi npe,[.(naraiOT HecKonhKO BH,[.(OB ,[.(HarpaMM. Cpe,[.(H HHX 

eCTh HaH6onee qaCTO HCllOllh3yeMbie: fHCTOrpaMMhl, KpyrOBhie ,[.(HarpaMMhl (HCllOllh-

3YIOTC» ,[.(IDI HlllliOCrpaQHH 3HaqeHHH O,[.(HOfO CTOJ16Ua HJlH O,[.(HOH crpOKH Ta6JlHQhl ), 

rpa<flHKH, XY -ToqeqHhie (,[.(n» npe,[.(cTasneHH» rpa<flHKOB) - H co seeM 3K30THqecKHe. 

JlqeifKH, 3HaqeHIDI KOTOphiX OT06pa)l(aiOTC» Ha ,[.(HarpaMMe, Ha3hiBaiOTC» 3Jle­

MeHmaMU OaHHblX. 3TH 3HaqeHH» npe,[.(cTaBn»IOTC» Ha ,[.(HarpaMMe B BH,[.(e nonoc, nH­

HHH, CTOJ16HKOB, CeKTOpOB, TOqeK H HHhiX <flHryp, KOTOphie Ha3hiBaiOTC» MapKepaMU 

OaHHblX. 



TexHonor~51 o6pa6oTK~ ~H¢opMal.\~~ s 3neKTpOHHbiX ra6n~l.\aX MS Excel 

38A8'1M K p83Aeny ccleXHOnOrMJI o6pa60TKM MHIIJOpM8QMM 

a 3111KTPOHHbiX Ta6nr.tqax MS Excel>> 

131 

[!] B 3neKrpOHHOM ra6mrue cpopMyny =D2+E$1, 3anucaHHYIO B .s~qeifKe F2, cKo­
nuposanu B .s~qeifKy G3. KaKoii: BM,n npuo6perer cpopMyna? 

1) =E2+F$1 2) =E3+F$2 3) =E3+F$1 4) =D2+E$1 

[!] B 3neKrpOHHOM ra6nuue cpopMyny =C2+$E$1, 3anucaHHYIO B .s~qeifKe D2, 
cKonuposanM B .s~qeifKy G3. KaKoii: BM.n npuo6perer cpopMyna? 

1) =F2+$1$1 2) =F3+$E$1 3) =F3+$1$2 4) =C2+$E$1 

[!] B 3neKrpOHHOM ra6nuue cpopMyny =B2+$D$1, 3anucaHHYIO B .s~qeifKe E3, 
cKonuposanu B .s~qeifKy F3. KaKoii: su.n npuo6perer cpopMYna? 

1) =B2+$D$1 2) =C3+$E$2 3) =C2+$E$2 4) =C2+$D$1 

IT] B 3neKrpOHHOM ra6nuue cpopMyny =D2+$E3, 3anucaHHYIO B .s~qeifKe G2, cKo­
nuposanM B .s~qeifKy F3. KaKoii: su.n npuo6perer cpopMyna? 

1) =C2+$E3 2) =E2+$E3 3) =E2+$F4 4) =C3+$E4 

[!] B 3neKrpOHHOM ra6n11ue cpopMyny =C2+$D3, 3anHcaHHYIO B .s~qeifKe E3, cKo­
IIHposanM B .s~qeifKy F4. KaKoii BH,n npuo6perer cpopMyna? 

1) =D3+$E3 2)=D3+$D3 3)=D3+$D4 4)=D3+$E4 

[!] B 3neKrpOHHOM ra6nuue cpopMyny =D2+$E3, 3anucaHHYIO B .s~qeifKe G2, cKo­
IIHposanH B .s~qei1Ky G4. KaKoii: BH,n np11o6perer cpopMyna? 

1) =D2+$G4 2)=D4+$E5 3)=D4+$G5 4)=C3+$E4 

[!] B 3neKrpOHHOM ra6n11ue cpopMYny =D4+$E5, 3aiiHCaHHYIO B .s~qeifKe G4, cKo­

IIHpoBanH B .s~qeifKy E2. KaKoii: BH,n npuo6perer cpopMyna? 

1) =B2+$E3 2)=D2+$E3 3)=D4+$E3 4)=B2+$E5 

[!] B 3neKrpOHHOM ra6n11ue cpopMyny =D$4+E$5, 3anucaHHYIO B .s~qeifKe G4, 
CKOIIHpoBanH B .s~qeifKy E2. KaKoii: BH,n npuo6perer cpopMyna? 

1) =D$4+C$5 2) =B$4+C$5 3) =D$2+E$2 4) =B$4+E$2 
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[!] B JJieKrpOHHoii Ta6nHue cpopM)'JIY =$D$4+E5, 3arrHcaHHYIO B HlleiiKe G4, 
CKOIIHposanH B gqeifKy E2. KaKoii BH~ rrpHo6peTeT cpopM)'na? 

1) =$D$4+C3 2) =$D$4+E3 3) =$D$2+E5 4) =$B$2+E5 

~ B JJieKrpOHHoii Ta6nHue cpopM)'ny =D4+E5, 3arrHcaHHYIO a HqeifKe G4, CKo­

rrHp08aJIH 8 HqeifKy E3. KaKoii 8H~ rrpHo6peTeT cpopMyna? 

1) =E3+F5 2)=B2+C3 3) =B3+C4 4) =D4+C5 

[!!] Ha pHCYHKe rrpH8e~eH cpparMeHT JJieKrpOHHOH Ta6JIHUhi. 

A B c D E F 
1 3 4 5 7 1 2 
2 7 5 7 4 0 9 
3 3 6 4 8 6 5 
4 4 5 8 9 6 0 

0cH08hi8a}lch Ha ~aHHhiX cpparMeHTa Ta6nHUhl, yKa)I(HTe, qeMy 6y~eT pasHo 

3HaqeHHe cpopMyJihi 

=(A3+B2)*C4*(Fl-El) 

1) 84 2) 64 3) 123 4) 40 

[.!!] 0cHOBhi8a}}Ch Ha ~aHHhiX cpparMeHTa Ta6JIHUhi K 3a~aqe 11, yKa)I(HTe, qeMY 

6y~eT pa8HO 3HaqeHHe cpopMyJihl 

=KOPEHb($B$1-Al)+C4-E3/E4 

1)9,67 2)7 3)8 4)6 

[!!] 0cH08hi8a}}Ch Ha ~aHHhiX cpparMeHTa Ta6JIHUhi K 3~aqe 11, yKa)I(HTe, qeMY 

6y~eT pa8HO 3HaqeHHe cpopMyJihl 

=C3*El+B3+F2*$F$1 

1)28 2)64 3)60 4)40 

['!!] 0cH08hiBaHch Ha ~aHHhiX cpparMeHTa Ta6JIHUhi K 3~aqe 11, YKa)I(HTe, qeMY 

6y~eT pa8HO 3HaqeHHe cpopM)'Jihl 

=C3*(El +F3)*($A4-A3) 

1) 42 2) 24 3) -7 4) 6 

['!!] 0cH08hl8aHch Ha ~aHHhiX cpparMeHTa Ta6nHUhi K 3a~aqe 11, yKa)I(HTe, qeMY 

6y~eT pa8HO 3HaqeHHe cpopMyJihl =$A$2+ (Dl+Cl)*El+Bl, KOTOpyiO CKOIIH­

p08aJIH H3 HqeifKH Gl 8 gqeifKy G2. 

1)8 2)12 3)15 4)23 



TexHonon1Sl o6pa6orK~ ~HqlOpMat_t~~ B aneKTpOHHbiX ra6n~t_tax MS Excel 133 

[!!] OcHOBhiBruiCh Ha ,llaHHhiX <PparMeHTa Ta6JIHU.hi K 3a,llaqe 11, yKa)I(HTe, qeMY 

6y,lleT paBHO 3HaqeHHe <PopMyJihl =$A$2+ (D1+C1)*Et-Bt, KOTopyiO nepe­

MeCTHJIH H3 j{qeifKH G1 B j{qeifKy G2. 

I) 8 2) 2 3) 15 4) 23 

[!!] 0CHOBbiBruiCb Ha ,llaHHbiX <PparMeHTa Ta6JIHI.J,bl K 3a,llaqe 11, yKa)I(HTe, qeMy 

6y.lleT paBHO 3HaqeHHe <PopMyJihi =At+ Bt *E$1, KOTopyiO cKonnpoBaJIH H3 

j{qeifKH G2 B j{qeifKy H2. 

1 ) 7 2) 84 3) 15 4) 14 

[.!!] OcHOBhiBruiCh Ha ,llaHHhiX <PparMeHTa Ta6JIHU.hi K 3a,llaqe 11, yKa)I(HTe, qeMy 

6y,lleT paBHO 3HaqeHHe <PopMyJihl =At+ B$1 *E1, KOTopyiO CKODHpOBaJIH H3 

j{qeifKH G t B j{qeifKy H2. 

1) 50 2) 14 3) 12 4) 7 

[!!] OcHOBhiBruiCh Ha ,llaHHhiX <PparMeHTa Ta6JIHU.hi K 3a,llaqe 11, yKa)I(HTe, qeMy 

6y,lleT paaHo 3HaqeHne <PopMyJihi =$A$1+ Bt*E1, KoTopyiO nepeMeCTHJIH H3 

j{qeifKH G1 B j{qeifKy G2. 

1) 11 2) 7 3)13 4)15 

~ OcHOBhiBruiCh Ha ,llaHHhiX <PparMeHTa Ta6JIHU.hi K 3a,llaqe 11, yKa)I(HTe, qeMy 

6y,lleT paBHO 3HaqeHHe <PopMyJihi =CYMM(A2:B2;E2:F2). 

1)21 2)32 3)16 4)5 

~ OcHOBhiBruiCh Ha ,llaHHhiX <PparMeHTa Ta6JIHU.hl K 3a,llaqe 11, yKa)I(HTe, qeMy 

6y.lleT paaHo 3HaqeHne <PopMyJihi =CYMM($A$2:$B$2;E2:F2), KoTopyiO 

cKonnpoBaJIH H3 j{qeifKH G2 a j{qeifKy G3. 

1)41 2)18 3)20 4)23 

~ B .RIIeifKy At BBe,neHa ,naTa 01.01.2008. 4eMy 6y,neT paseH pe3yJILTaT BLIIIMC­

JieHHji <PopMyJihl =A1+30? 

~ B j{qeifKy F1 BBe,lleHa ,llaTa 20.04.2008. qeMy 6y.lleT paaeH pe3yJihTaT BhJqnc­

JieHHj{ <PoPMYJibi =Ft+21? 



134 rnaBa 5. V1HcpOpMal_\HOHHbl8 H KOMMYHHKal_\HOHHbl8 T8XHOnorHHX 

[ill B .s~qeifKy D2 BBe~eHa ~aTa 15.03.08. qeMy 6y~eT paseH pe3ynhTaT BhiqHcne­

HH.si <!>opMynhi =D2+45? 

~ B .s~qeifKy B5 sse~eHa ~aTa 1 0.05.08. qeMy 6y~eT paseH pe3ynhTaT BhiqHcne­

HH.si <PopMynhi =BS-20? 

~ B .s~qeifKy C3 sse~eHa ~aTa 15.03.08. qeMy 6y~eT paseH pe3ynhTaT BhiqHcne­

HH.si <t>opMynhi =C3-17? 

~ B .s~qeifKy D4 sse~eHa ~aTa 17.09.2008. qeMy 6y~eT paseH pe3ynhTaT BhiqHc­

neHH.si <PopMynhi =D4-21? 

~ B .s~qeifKy B2 BBe~eHa ~aTa 29.08.08. qeMy 6y~eT paseH pe3ynhTaT BhiqHcne­

HH.si <!>opMynhi =B2+46? 

~ B .s~qeifKy B2 BBe~eHo speM.si 8:30, a B .s~qeifKy C2 sse~eHo speM.si 4:30. qeMy 

6y~eT paBeH pe3ynhTaT BblqHcneHH.si <PopMynhi =B2+C2? 

~ B O~HY .sJqeifKy BBenH BpeM.si 8:30, a B ~pyry10- BpeM.si 5:45. qeMy 6y~eT pas­

Ha CYMMa 3HaqeHHM 3THX .sJqeeK? 

[!!] B .s~qeifKy A2 ssenH speM.si 13:15, a B .s~qeifKy G2- speM.si 0:40. qeMy 6y~eT 
paseH pe3ynhTaT BhiqHcneHH.si <PopMynhi =A2-G2? 

[ill B .s~qeifKy Cl ssenH speM.si 0:40. qeMy 6y~eT paseH pe3ynhTaT BhiqHcneHH.si 

<PopMynhi =Cl *2? 

~ B .s~qeifKy Cl ssenH speM.si 2:35. qeMy 6y~eT paseH pe3ynhTaT BhiqHcneHH.si 

<PopMynhi =Cl *2? 

~ B .s~qeifKy Cl ssenH speM.si 1:45. qeMy 6y~eT paseH pe3ynhTaT BhiqHcneHH.si 

<PopMynhi =Cl *2? 

~ KaKyiO <PopMyny HY)J(HO Bhi6paTh, qTo6bi onpe~enHTh MaKCHMa.JibHoe H3 3Ha­
qeuHii B ,LJ;Hana3oue .HqeeK c B3 no BlO? 

1) =CYMM(B3;Bl0) 3) =CqET(B3:B10) 

2) =MAKC(B3;Bl0) 4) =MAKC(B3:B10) 
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[!!] KaKyiO <PopM)'ny HYJKHO Bhi6paTh, tiT06hi onpeLJ;eJIMTh MMHMMaJihHOe M3 3Ha­

tieHMH B LJ;Mana3oHe j{qeeK c C5 no C20? 

1) =CYMM(C5;C20) 3) =MHH(C5:C20) 
2) =MHH(C5;C20) 4) = cqET(C5:C20) 

[!!] KaKyiO <PopMyny HYJKHO Bhi6paTh, tiT06hi onpeLJ;eJIMTh cpeLJ;Hee apu$MeTMtie­

CKoe 3HatieHMH B LJ;Mana3oHe j{qeeK c C5 no C20? 

1) =CPrEOM(C5;C20) 3) =CYMM(C5:C20) 
2) =CP3HA q(C5:C20) 4) = CYMMECJIH(C5:C20) 

~ OcHOBhiBaj{Ch Ha LJ;aHHhiX <PparMeHTa Ta6JIMU:hi, yKaJKMTe, tieMY 6yLJ;eT paBHO 

3HatieHMe $opMyJihi =CYMM(B6:E6) 

A B c D E 

1 Coo~Ka oueHOK no nHcpopMan:tKe 

2 10 "A" 10 "E" 11 "A" 11 "E" 

3 0TJIUqHO 4 6 9 7 

4 Xoporno 10 8 7 l3 

5 Y~ooJieTBopnTeJihHO 8 l3 6 6 

6 Hey~oBJieToopnTeJibHO 2 1 3 0 

1) 2 2) 6 3) 7 4) 4 

[!!] OcHOBhiBaj{Ch Ha LJ;aHHhiX $parMeHTa Ta6JIMU:hi K 3aLJ;atie 38, yKaJKMTe, KaKoMy 

KJiaccy 6yLJ;eT COOTBeTCTBOBaTh 3HaqeHMe $opM)'1Ihl =MHH(B4:E4). 

I) 10 "A" 2) I 0 "Ii" 3) 11 "A" 4) 1I "Ii" 

~ OcHOBhiBaj{Ch Ha LJ;aHHhiX $parMeHTa Ta6JIMU:hi K 3aLJ;atie 38, yKaJKMTe, KaKoMy 

KJiaccy 6yLJ;eT COOTBeTCTBOBaTh 3HatieHMe $opMyJihl =MAKC(B3:E3). 

1) 10 "A" 2) 10 "E" 3) 11 "A" 4) 11 "E" 

~ OcHOBhiBMCh Ha LJ;aHHhiX Ta6JIMU:hi, onpeLJ;eJIMTe, KaKM M3 LJ;MarpaMM noKa3hi­

saeT pacnpeLJ;eJieHMe no KJiaccaM KOJIMqeCTBa yqeHMKOB, noJiytiMBIIIMX OU:eHKY 

«Hey ~OBJieTBOpMTeJihHO». 
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A B c D E F 

1 Cao)lKa oueHOK no HH$opMaTHKe 

2 10 "A" 10 "E" 11 "A" 11 "E" liTOfO 

3 0TJIM11HO 4 6 9 7 26 

4 Xoporno 10 8 7 13 38 

5 Y.llOBneTaopuTenLHO 8 13 6 6 33 

6 Hey.lloBneTBOpHTenLHo 2 1 3 0 6 

1) 2) 

7 

6 

5 

4 

3 

2 

0 
0 2 4 6 8 2 3 4 5 

3) 4) 

~ OcHOBhiBa.Hch Ha .naHHhiX Ta6JIHUhi K 3a,lla1.fe 41, onpe.nemne, KaKa.H H3 rHcTo­

rpaMM noKa3hiBaeT pacnpe.neJieHHe no KJiaccaM KOJIHlfeCTBa yqeHHKOB, norry-

lfHBIIIHX OQeHKY «OTJIHlfHO». 
30 14 

25 12 

20 
10 

8 
15 

6 
10 

4 

5 2 

0 0 
2 3 4 5 2 3 4 

1) 2) 
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9 12 
8 
7 10 

6 8 
5 
4 6 

3 4 
2 
1 

2 

0 0 
2 3 4 2 3 4 

3) 4) 

~ OcuoBLIBWICL ua .nanHLIX Ta6JIHI.J,LI K 3a.naqe 41, onpe.nenHTe, KaKWI .nuarpaMMa 
H AJU1 KaKoro KJiacca oTo6piDKaeT pacnpe.neneuue nonyqeuHLIX oueuoK. 

~0 10 ....------

20 

10 

0 0 
2 3 4 

1) 2) 
10..--------------

10 

8 

6 

4 4 

2 2 

0 
2 3 4 

0 
2 3 4 

3) 4) 

TeXHOnOrMR xpaHIHMR, DOMCKI M COpTMpOBKM 

MH$OpM8QMM B 68381 A8HHbiX 

Da30 daHHblX - pa3HOBH.[(HOCTb HH<l>opMai.J,HOHHOU CHCTeMbl, B KOTOpOU peaJIH30Ba­
Hbl <l>YHKI.J,HH I.J,eHTpa.riH30BaHHOrO xpaueHIDI H HaKOllJieHHR o6pa6aTbiBaeMOU HH­
<l>opMai.J,HH. 

lia3hl .nauHLIX peanH3YJOTCR c noMOI..QLIO CucmeM ynpa6lleHU.fl 6a3a.MU daHHblX 

( CYE,l() - ua6opos nporpaMM, no3BOJIRIOI..QHX co3.naTL 6a3y .nauuLIX H o6ecneqnTL 
.[(OCTYfl K ueu. 
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XpaHHMhie B 6a3e .uaHHhie HMeiOT onpe.ueneuuy10 norHqecKyiO crpyKTYPY -

MoOeflb OaHHblX. 

K q11cny KJiaccHqecKHX Mo,aeneii .uaHHhiX OTHocgTc.H: 

• HepapxHqecKag, 

• ceTesag, 

• peJij!QHOHHM. 

MepapxM~ecKaRMOAenb 

Csg311 Me:>K.UY ,UaHHhiMH MO:>KHO OIIHCaTb C IIOMOIIJ.hiO ynopg,aoqeHHOrO rpa<Pa (HJIH 

.l(epesa). 

,[(OCTOHHCTBa: 3<P<PeKTHBHOe HCIIOJih30BaHHe IIaMj{TH, XOpOlllHe IIOKa3aTeJIH 

IIO BpeMeHH BhiiiOJIHeHH.H OCHOBHhiX OIIepaU:H'H Ha,U ,UaHHhiMH. 

He.uocTaTKH: rpoM03.UKOCTh .UJI.H o6pa6oTKH HH<PopMaUHH c .uocTaToquo cno:>K­

HhiMH JIOrHqeCKHMH CBji3j{MH, CJIO:>KHOCTh IIOHHMaHHji ,UJiji 06bJqHOrO IIOJih30BaTeJig, 

CeteaaR MOAIIIb 

Csg311 Me)I(,Uy 3JieMeHTaMH .uaHHhiX oTo6pa:>KaiOTcg B BH.Ue npoH3BOJILHoro rpa<Pa. 

,[(OCTOHHCTBa: 3<P<PeKTHBHOe HCIIOJib30BaHHe IIaMjiTH, XOpOlllHe IIOKa3aTeJIH 

IIO BpeMeHH BbiiiOJIHeHH.H OCHOBHhiX onepaU:HM Ha,U ,UaHHhiMH. 

He.uocTaTKH: BhiCOKa.H CJIO:>KHOCTh cxeMhi ,aaHHhiX, CJIO:>KHOCTh noHHMaHHj{ ,ang 

o6hJquoro IIOJih30BaTeJI.H. 

PenRQMOHHaR MOAenb 

3neMeHThi .l(aHHhiX npe.ucTasneHLI s BH.Ue Ta6JIHU: . .51sngeTcg ua116onee pacnpocrpa­

ueuuoii Mo,aeJILIO. 

,[(OCTOHHCTBa: npOCTOTa, TIOH.HTHOCTh H y,ao6CTBO peaJIH3aU:HH Ha 3BM. 

OcHOBHhiM 3JieMeHTOM pengUHOHHoii Mo.uenH .uaHHhiX gsngeTcg Ta6nHua. 

Ka)I(,UM Ta6JIHU:a HMeeT J1Mji - H,UeHTH<PHKaTOp, IIO KOTOpOMY Ha Hee MO:>KHO CO­

CJiaThCji, CTOJI6Qhl Ta6JIHUhl COOTBeTCTBYIOT TeM HJIH HHhiM xapaKTepHCTHKaM 06'h­

eKTOB H Ha3biBaiOTCji nOflR.MU. Ka)I(,UOe IIOJle xapaKTepH3yeTcg HMeHeM H THIIOM xpa­

HjiiiJ.HXCji ,UaHHhiX. Ka)I(,Ua.H CTJJOKa Ta6JIHU:hl COOTBeTCTByeT O,UHOMY 113 06'heKTOB. 

Oua Ha3hiBaeTcg 3anucbl0 11 co.uep:>KHT 3HaqeuHg scex noneii, xapaKTepH3YIOIIJ.HX 

,aaHHhiH 06'heKT. 

flp11 IIOCTJJOeHHH Ta6JIHU 6a3hl ,UaHHhiX Ba:>KHO o6ecneqHTb HX QeJIOCTHOCTb. 3To 

,UeJiaeTcg BBe,UeHHeM KlliOlJeBblX nofleU, KOTOphie o6ecneqHBaiOT YHHKaJibHOCTh Ka)I(,UOM 

3aiiHCH. IlepBUlJHblU KlliOlJ- IIOJie (HJIH HeCKOJibKO IIOJieM) Ta6JIHU:hl, O,UH03Haquo H,UeH­

TH<PHI.{HpyiOIIJ.He KIDK,U)'IO 3aiiHCb. EcJIH KJIJOq COCTOHT 113 O,UHOrO IIOJI.H, TO OH Ha3biBaeT-
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c.H npocmbZM, a ecn11 113 HeCKOJihKMX noneif- cocma6HbZM. B Ta6mn..J;e He .IJ:OJDKHO 6h1Th 

.n:syx 11 6onee 3an11ceif c O.D:MHaKOBhiMII 3HaqeHM.HMII KJIIOqa. Ecn11 ycnoBM.H 3a.IJ:aqll He 

.naiOT B03MOJKHOCTII Bhi6paTh nepBJiqHhiH KJIJOq, y.n:oBJiersop.HIOI.I.U1H 3TOMY ycnoBIIIO, 

TO .nonycTIIMO .no6aBJieHIIe noAA ,li,.JUI opraHII3atum nepBJiqHOro KJI:JOqa. 

ba3a .IJ:aHHhiX, KaK npaBIIJIO, COCTOIIT 113 HeCKOJihKIIX Ta6JIIIQ, KOTOpbie JIOrll­

qeCKII cml3aHhi MeJK.n:y co6oif . .D:n.H :noro .use Ta6JIIIUhi .nonJKHhi IIMeTh Ha6op O.IJ:II­

HaKOBhiX noneif. BHeumUM Kll/0'-IOM .HBJI.HeTc.H o.n:Ho IIJIII HecKOJihKO noneif Ta6n11Qhi 

( OHa Ha3hiBaeTC.H noOIJUHeHHOU), KOTOpbie B .npyroif Ta6JIIIQe (2lta6HOU) .HBJUI:IOTC.H 

neps11qHhiM KJIJOqoM. 

ITo 3a.D:aHHhiM non.HM Ta6JIIIQhi MOJKeT 6hiTh nocrpoeH UHOeKc. OH so MHoroM 

CXO.IJ:eH C nepBIIqHhiM KJIJOqOM, O.D:HaKO .[{OnyCKaeT nOBTOpeHIIe 3HaqeHIIH BXO.[{.HI.QIIX 

B Hero noneif. 11H.neKc, KaK 11 neps11qHhiH KJI:JOq, 11rpaeT ponh csoeo6pa3Horo ornas­

JieHII.H Ta6JIIIQhl, npOCMOTP KOTOpOrO npe.n:rneCTByeT o6pai.QeHII:IO K 3aniiC.HM. IlOJI.H, 

BXO.[{.HI.QIIe B IIH.[{eKC, Ha3biBa:IOTC.H UHOeKCHblMU nOJlR.MU, a npou;ecc C03.D:aHII.H IIH.D:eK­

ca - uHOeKcupo6aHueM ma6JlUl/bl. 11H.n:eKChi MOryT xpaHIIThC.H B oT.n:enhHhiX 4>aifnax 

IIJIII JKe BMeCTe C .[{aHHhiMII. 

J1cnOJib30BaHHe HH.[{eKCOB n03BOJI.HeT COKpaTIITb BpeM.H nOIICKa .[{aHHhiX B Ta-

6JIHQe H, KaK CJie.[{CTBHe, .[{JIHTeJihHOCTb .npyriiX onepaQIIH, IICnOJib3yiDI.UIIX nOIICK, 

Hanp11Mep y.naneHII.H II pe.IJ:aKTIIpOBaHII.H. 

Bhi6opKa IIH<l>opMaUIIII 113 6aJhi .n:aHHhiX npoBO.IJ:IITC.H c noMOI.QhiD 3anpoco6 -
JIOrllqecKHX BbipaJKeHIIH, peaJIII30BaHHhiX, KaK npaBIIJIO, Ha pa3JIIIqHhiX MO.IJ:II4>11Ka­

QII.HX cneQIIaJihHoro .H3hiKa SQL (Structure Query Language- crpyKrypllpoBaHHhiH 

.H3hiK 3anpocos). 

3anpOChl n03BOJI.H:IOT npOBO.IJ:IITb Bbi60pKy, .IJ:06aBJieHIIe, Y.IJ:aJieHIIe II pe.n:aKTII­

poBaHIIe 3an11ceif no 3a.n:aHHhiM KpiiTepM.HM. B KpiiTepM.Hx 3anpoca MOJKHO <t>opM11po­

BaTh KaK npOCTbie JIOrllqecKMe BbipaJKeHM.H C nOMOI.Qb:IO OTHOIIIeHIIH (>,<,=II T . .IJ:.), 

TaK H cocTaBHhie c noMomhiD nor11qecK11x onepau;11if (11, HJIH, HE 11 T . .n:.). Ilpllo­

PIITeT BhlllOJIHeHII.H nor11qecK11x onepau11if np11 BhJqllcJieHIIII 3HaqeHII.H Bbipa)l(eHII.H 

B YCJIOBIIII COBna.n:aeT C np110p11TeTOM, npiiH.HThiM B MaTeMaTIIqecKOH JIOriiKe. 

Ilp11 oT6ope 3an11ceif 3anpocbi MoryT co.n:epJKaTh BhJqllcJI.HeMhie non.H. 3Haqe­

HH.H TaKIIX noneif paccqHThiBaiOTC.H Ha OCHOBaHIIII 3HaqeHIIH noneif Ta6JIIIQhi, yKa-

3aHHhiX B 3anpoce . 

.ll:n.H y.no6cTBa npocMorpa IIH<l>opMaQIIII MO)l(eT npiiMeH.HThC.H copmupo6Ka -
pacnOJIOJKeHIIe 3an11ceif Ta6JI11Qbl B nop.H.IJ:Ke B03paCTaHII.H IIJIII y6hiBaHII.H 3HaqeHIIH 

yKa3aHHhiX rroneif. 

Ilp11 copT11pOBKe no HecKOJihKIIM noJI.HM Ba)l(eH yKaJaHHhiH nop.H.IJ:OK noneif. 

Ilpe.nnoJIO)l(IIM, qTo none, yKaJaHHoe B cn11cKe noneif copT11pOBKII nepBhiM, IIMeeT 

HeCKOJihKO O.UIIHaKOBhiX 3HaqeHIIH. Tor.n:a nop.H.IJ:OK 3an11ceif 6y.n:yr onpe.n:en.HTh 3Ha­

qeHII.H noJI.H, yKaJaHHoro B cn11cKe cne.ny:IOI.UIIM. Hanp11Mep, nycTh B Ta6n11ue, co­

.n:epJKameif nOJI.H «<l>aMIIJIII.H», «J1M.H» II «0TqeCTBO», xpaHIITC.H IIH<l>OpMaQM.H 0 CJie­

.llYIDmHX JIIDMX: HsaHOB Cepreif M11xaifnoswq, HsaHoB AHTOH M11xaifnos11q 11 Hsa-
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HOB Cepre:H: AJieKceesuq, lia:m .n:aHHhiX copTupyeTc.SI no B03pacTaHMIO Ha6opa none:H: 
«<l>aMMJIM.SI» + «11M.SI» + «0TqecTBO». Tor.n:a 3anucu pacnoJIO)I(aTC.SI B nop.s~.n:Ke: 

11saHoB AHTOH Muxa:H:nosuq; 
11BaHOB Cepre:H: AJieKceesuq; 
11saHOB Cepre:H: Muxa:H:nosuq. 

38J1811M K p83J~eny ccleXHOnOrMJI XP8H8HMJI, DOMCK8 M COpTr.tpOBKM 

MHIIJOpM8QMM B 68381 JI8HHbiX>> 

OJ Tipuse.n:eH <f>parMeHT Ta6JIMUhi 6a3hi .n:aHHbiX, co.n:ep)l(ame:H: non.SI «ABTOp», 
«Ha3BaHMe», «fo.n: M3.LJ:aHM.SI» M «06mee KOJIMqecTBO»: 

ABTOp HaJsauue ro.11. H3}J.aHHH 06~ee KOJIH'IeCTBO 

1 IlyliiKHH KanHTaHCKM JJ.OqKa 2000 5 
2 IJepblliiKHH <l>H3l1Ka 1990 25 
3 IlyliiKHH KanHTaHCKM ,n:oqKa 1989 7 

4 IJepblliiKHH <l>H3l1Ka 1998 20 
5 IlyliiKHH LJ:y6pOBCKl1H 2004 6 

KaKMe M3 none:H: .n:n.s~ Ta6JIMUhi 6a3hi .n:aHHhiX uenecoo6pa3HO Bhi6paTb B Kaqe­
CTBe nepsuqHoro KJiroqa? 
1) ABTOp 
2) «ABTOp» + «06mee KOJIMqecTBO» 
3) «ABTOp» + «Ha3BaHMe» + «f O.ll: M3.LJ:aHM.SI» 
4) «ABTOp» + «Ha3BaHMe» + «06mee KOJIMqeCTBO>> 

0 <l>parMeHT 6a3bl .n:aHHbiX K 3a.n:aqe 1 OTCOpTMpOBaJIM no nOJI.SIM «ABTOp», «Ha-
3BaHMe», «fo.n: M3.LJ:aHM.SI». YKa)I(MTe qepe3 3an.Hryro, B KaKOM nop.s~.n:Ke 6y.n:yT 

pacnonaraTbC.SI 3aiiMCM. 

1) 1 ,3,5,2,4 2) 5,1 ,3,2,4 3) 4,2,5, 1,3 4) 2,4,5,3, 1 

[!] Tipuse.n:eH <PparMeHT Ta6JIMUbi 6a3hi .n:aHHbix: 

<llaMHJIHH MaTeMaTHKa Pyc. HlbiK Uu. HlbiK 

AH.n:peesa 4 3 5 

JiapaHKHH 4 4 4 
BorrHH 5 5 5 
LJ:aHHJIOB 5 3 5 
lfBaHOBa 3 5 4 

JlOMOB 3 3 3 
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CKOJihKO 3an11ce:H so cpparMeHTe Ta6n11Uhi y,nosneTBOpHIOT ycnoBI110 («MaTe­
MaTHKa = 4») HJIH («HH • .H3biK = 4»)? 

1) 1 2) 2 3) 3 4) 4 

[!] CKOJihKO 3an11ceu so cpparMeHTe Ta6n11Uhi K 3a,naqe 3 y,nosneTBopHIOT ycno­

BI1IO ( «MaTeMaTHKa» = 4 H «Pyc. H3bi.K» = 3)? 

1) 1 2) 2 3) 3 4) 4 

[!] CKOJihKO 3an11ceu so cpparMeHTe Ta6JI11Uhl K 3a,naqe 3 y,nosneTsopHIOT ycno­

BHIO ( «HH. H3biK» = 4 H «Pyc. H3biK» = 3)? 

1) I 2) 2 3) 3 4) Hl1 O,nHOH 

[!] KaKoe 113 ycnoBHH II03BOJIHT oTo6paTb B Ta6n11ue K 3a,naqe 3 3an11c11 co 3Haqe­

HHHMI1 «MaTeMaTI1Ka» He pasHa 5 11 «Pyc. H3biK» = 4? 
1) («MaTeMaTHKa» < 5) H («Pyc. H3biK» = 4) 
2) («MaTeMaTH.Ka» = 4) H («Pyc. H3biK» = 4) 
3) («MaTeMaTHKa» < 5) HJIH («Pyc. H3biK» = 4) 
4) («MaTeMaTHKa» = 3) H («Pyc. H3bi.K» = 4) 

[!] B Ta6nl1qHoif cpopMe np11se,neH cpparMeHT Ta6nHI . .lhi 6a3hi ,naHHhiX: 

ropo~ HaceJienue HaceJieuue HaceJienue 
B 1979 r. B 2002 r. B 2006 r. 

(TbiC. 'leJI.) (TbiC. 'leJI.) (TbiC. 'leJI.) 
Bonrorpa.n 926 1013 1025 
MocKBa 8057 10358 10425 
HH)KHifH Hosropo.n 1342 1311 1284 
Pocros-ua-,[(ouy 925 1070 1055 
CaMapa 1192 1158 1143 

KaKOe 113 ycJIOBI1H II03BOJII1T OT06paTb B Ta6JI11Ue ropo,na, B KOTOpbiX yBeJII1-
q11BaJiaCb qHcneHHOCTb HaceneHI1H c 1979 no 2006 ro,n? 
1) («HaceJieuue s2002 r. (TbiC. "'leJI.)»>«HaceJieuues 1979 r. (TbiC. "'leJI.)») 
2) ( «HaceJieuue B 2006 r. (TbiC. "'leJI. )» > «HaceJieuue B 2002 r. ( TbiC. qeJI. )») 
3) ( «HaceJieuue B 2002 r. (TbiC. "'leJI. )» > «HaceJieuue B 1979 r. (Tblc. qeJI. )») 

H («Haceneuue B 2006 r. (TbiC. "'leJI.)» > «HaceJieuue B 2002 r. 
(TbiC. "'leJI.)») 

4) («Haceneuue s2002 r. (TbiC.IJeJI.)>><«Haceneuues 1979 r. (TbiC.IJeJI.)>>) 
H («HaceJieuue B 2006 r. (TbiC. IJeJI.)» < «HaceJieuue B 2002 r. 
(TbiC. "'leJI.)>>) 



142 I nasa 5. ~HqJOpMa~HOHHbl8 l-1 KOMMYHHK3~l-10HHbl8 T8XHOnOil-1l-1 

[!] KaKOe 113 YCJ10BI1H II03BOJ111T OT06paTb B Ta6J111U:e K 3a,LJ;aqe 7 ropo.na, B KOTO­

pbiX .no 2002 ro.na qHcneHHOCTb HaceneHI1~ yse;mqHsanacb, a noTOM Haqana 

yMeHbiiiaTbC~? 

1) ( «HaceJieuue B 2002 r. (TLic. IJeJI. )» > «HaceJieuue B 1979 r. (TbiC. qeJI. )») 
u («HaceJieuue B 2006 r. (TbiC. IJeJI.)» > «HaceJieuue B 2002 r. 
(TbiC. IJeJI.)») 

2) ( «HaceJieuue B 2002 r. (TbiC. l.feJI. )» > «HaceJieuue B 1979 r. (TbiC. qeJI. )») 
u («HaceJieuue B 2006 r. (TbiC. IJeJI.)» < «HaceJieuue B 2002 r. 
(TbiC. IJeJI.)») 

3) ( «HaceJieuue B 2006 r. (TbiC. IJeJI. )» > «HaceJieuue B 2002 r. (TbiC. l.feJI. )») 
4) ( «HaceJieuue B 2006 r. (TbiC. l.feJI. )» < «HaceJieuue B 2002 r. (TbiC. l.feJI. )») 

TeneKOMMJHHKaQHOHHble TexHonorr.tr.t 

KoMnblOmepuou 6bl'-lUCJlumeflbHOU cemb10 Ha3biBaiOT HeCKOJlbKO KOMITbiOTepos 

11 ceTeBhiX ycrpoM:cTs, coe.ni1HeHHbiX Me)l(,[ly co6oM: KaKoM:-n116o cpeoou nepeOa'-lu 

OaHHblX (media) .LJ;Jl~ 06MeHa 11H<}:>OpMaU:11eH Me)I(.ZJ;y KOMIIblOTepaMI1. flo.LJ; cpe.LJ;OH 

nepe.naq11 .naHHbiX IIOHI1MaeTc~ n106a~ 11CIIOJ1h3yeMa~ <}:>11311qecKa~ cpe.na, cnoco6-

Ha~ nepeHOCI1Tb Cl1fHaJ1bi: Ka6eJ1bHa~ (HeCKOJlbKO pa3HOB11.LJ;HOCTeH Me.LJ;HbiX Ka-

6eneH 111111 pa3HOB11.LJ;HOCTI1 OIITHKO-BOJlOKOHHbiX Ka6enei1) 111111 6ecnpOBO,LJ;Ha~. 

PaJn11qa10T: 

• JlOKaJlbHbie Bblqi1CJ111TeJ1bHbie ceTI1 111111 JIBC (LAN, local area network)­

ceTI1, HMeiOmHe reorpa<):>11qecK11 He6onbiiiHe pa3Mepbi (KOMHaTa, :na)l( 

3.LJ;aHI1~, 3.LJ;aHI1e 111111 HeCKOJlbKO pacnono)l(eHHbiX p~.noM 3.LJ;aH11H). B KaqecTse 

cpe.LJ;bl rrepe.naq11 ,LJ;aHHbiX B JIBC 11CIIOJ1b3YIOT, KaK npaBI1J10, Ka6eJ1b, O,LJ;HaKO 

s rrocne.nHee speM~ Ha611pa10T nonyn~pHOCTb 6ecnposo.LJ;Hhie ceTI1. En113Koe 

paCIIOJ10)1(eHI1e KOMIIblOTepOB IIpO.LJ;HKTOBaHO <}:>11311qecKHMI1 3aKOHaMI1 

nepe.naq11 Cl1fHaJ10B ITO 11CITOJ1b3YeMbiM B JIBC Ka6en~M 111111 MOIUHOCTblO 

nepe.LJ;aTqi1Ka 6ecnpOBO.LJ;HbiX CHfHaJlOB. JIBC MOryT 06be,LJ;I1H~Tb OT 

HeCKOJ1bKI1X e,LJ;I1H11U: .LJ;O HeCKOJ1bKI1X COTeH KOMIIblOTepOB. flpOCTeHIIIa~ JIBC 
MO)I(eT cocTO~Tb 113 .nsyx TIK, CB~3aHHbiX Ka6eneM 111111 6ecrrposo.LJ;HbiMI1 

a.nanTepaM11; 

• 11HTepceT11, 111111 CeTeBhie KOMITJleKCbl - ,LJ;Be 11 6onee JIBC, 06be.LJ;I1HeHHbie 

cneQI1aJ1bHbiMI1 ycrpOHCTBaMI1 .LJ;Jl~ no.n.nep)I(KI1 60J1biiii1X JIBC. 51BJ1~10TC~, IIO 

cyr11, ceT~MI1 ceTeM:; 

• rno6anbHhie ceTI1 - (WAN, Wide Area Network) JIBC, coe.LJ;I1HeHHhie 

cpe.LJ;CTBaMI1 y.naneHHOH nepe.naq11 ,LJ;aHHbiX; 

• KOpnopaTI1BHbie CeTH - rno6anbHbie CeTI1, HaXOMIU11eC~ B Be,LJ;eHI111 O.LJ;HOH 

opraHI13aU:1111. 
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C TOqKM 3peHM.SI JlOrMqecKOM opraHM3aQMM CeTM 6hiBalOT OdHopaH206ble 11 Ue­

papxutteCKUe. 

B o.n;HopaHrOBhiX ceT.SIX see KOMllhlOTephi pasHonpaBHhi c ToqKM 3peHM.SI pac­

npe.n;eneHM.SI 11 11CllOJ1b30BaHM.SI pecypCOB CeTM. flpHMepOM O.D;HOpaHrOBOM CeTM MO)I(eT 

CJIY)KMTh pa6oqa.SJ: rpynna B onepau:MoHHoii cMcTeMe Microsoft Windows. B TaKMx ce­

nix Ka)l(,ll;biM ll0Jlh30BaTeJ1b OTBeqaeT 3a COCTO.HHMe 11 3a .D;OC'fYllHOCTb .D;aHHhiX )l;J1.SI ,n;py­

rMX nonb30BaTeneii ceTM 11 He npe.n;ycM01peHo Bhl,n;eneHMe KOMllblOTepos-cepsepos. 

CepeepoM Ha3hiBaiOT KOMllblOTep ceTM, KOTOpbiM npe,n;OCTaBJl.SieT CBOM pecyp­

Cbl (,n;aHHbie 111111 nepH<f>epHHHhie ycrpOHCTBa) ,n;pyrHM KOMllhlOTepaM CeTM. C 3TOH 

TOqKM 3peHM.SI BCe KOMllbiOTepbl B O.D;HOpaHrOBOM CeTM MOryT 6biTb O.D;HOBpeMeHHO 11 

cepsepaMM, 11 KllUeHmaMu, T.e. KOMllbiOTepaMM, nonh3YIDlllMMMC» pecypcaMM cepsepa. 

KpoMe annapaTHoro noH.SITM.SI cepsepa cymecTsyeT TaK)I(e nporpaMMHoe. 

CepeepoM Ha3biBaiOT qacTb nporpaMMHoro o6ecneqeHM.SI, peanM3YIDlllYID 3anpocbi 

OT KJlMeHTCKOM qaCTM, C KOTOpOH pa6oTaeT llOJ1b30BaTeJ1h. flpozpaMMHbl'U KllUeHm 

pean113yeT B03MO)I(HOCTM opraHM3aQMM 3anpoca K cepsepy 11 oTo6pa)l(eHMe ero pe-

3YJ1bTaTOB. 

B uepapxuttecKux ceT.SIX cymecTBYIOT cneu:ManhHhle KOMllbiOTephi-cepsepbi, 

pecypCbl KOTOpbiX MOryT 6biTb .D;OC'fYllHbl BCeM llOJ1h30BaTeJ1.SIM CeTM 11 3a pa60TOM 

KOTOpbiX CJle.D;MT a,n;MMHHCrpaTop CeTM. 

,lJ,Jl.H pa60Tbl KOMllblOTepa B CeTM Ha HeM .D;OJl)I(Ha 6biTb ycTaHOBJleHa ceme6a5l 

onepalfUOHHa5l cucmeMa (NOS, Network Operating System). llp11qeM pa3nMqaJOTC.SI 

onepau:MOHHhie CMCTeMhi ,n;n.SI cepsepa 11 ,n;n.SI pa6oqeii cTaHQMM. 

DpOTOKOnbl 

B3aMMo.n;eiicTBMe KOMllhlOTepos B ceTM pernaMeHTHpyeTc.SI npoTOKonaMM, T.e. Ha-

6opaMM <f>opMaJlhHbiX npaBMJl 11 KO.D;HpOBOK, Onpe,n;eJl.SIIOlllMX, KaK ycrpOHCTBa B 

CeTM 06MeHMBaiOTC.H .D;aHHbiMM. 3TH npOTOKOJlbl OllMCbiBalOT J11060M MOMeHT B3aM­

MO.D;eMCTBM.H - OT xapaKTepHCTMK CMrHaJlOB, nepe,n;aBaeMhiX qepe3 cpe,n;y nepe,n;aq11 

.D;aHHbiX, .D;O .H3hiKOB 3anpOCOB, ll03BOJ1.Sil0llli1X 06MeHMBaTbC.H C006llleHM.SIMI1 np11110-

)l(eHM.HM, McnonH.SieMbiM Ha pa3HhiX KOMnhiDTepax. KoMnhJOTephi ceTM MCllOJ1b3YIDT 

MHO)I(eCTBO npOTOKOJlOB, KOTOpoe Ha3biBalOT cmeKOM 11 KOTOpOe OXBaTbiBaeT BCe OT 

nonh30BaTenbcKoro MHTep<f>eiica npHno)l(eHM.SI .n;o <f>M3MqecKoro MHTep<f>eiica ceTM. 

CmeK npomoKoJZoe TCP/IP (Transmission Control Protocol/ Internet Protocol) 

pa3pa6aTbiBanc» cneu:ManhHO .n;n» co3,n;aHM.H rno6anbHOii ceTM llHTepHeT. OcHOBHbiM 

rpe6oBaHMeM K 3TOMY CTeKy 6biJ10 ero yMeHMe o6maThC.SI C pa3J111qHbiMI1 JIBC, pa6o­

Tal0llli1MI1 c pa3HhiMM cTeKaMM npoToKonos. HMeHHO 3Ta yHMBepcanhHOCTb 11 npo­

CTOTa HacrpoeK cTanM o,n;HMMMM3 rnaBHbiX np11q11H, no KOTOphiM TCP/IP CTanM npH­

MeH.SITb 11 B JIBC. 

Cpe.n;11 npoToKonos, cocTaBJl.SIIOlllMX cTeK TCP/IP, HenocB.SillleHHOMY qenose­

KY HaM6onee M3BeCTHbi .n;sa npoToKona - TCP 11 IP. l13 HMX npoToKon IP opraHM3yeT 

B ceTM pa6ory c norMqecKoii a.n;pecau:Meii, a npoToKon TCP OTHOCMTC» K rpynne npo-
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TOKOJIOB, 3aHuMaiOmuxcjf no,LJ;roTOBKoii ,LJ;aHHhiX K nepe.D;aqe. B p.SI.D;e cnyqaes BMe­

CTO TCP ucnOJih3yeTCji .D;pyroii npoToKOJI cTeKa- UDP (User Datagram Protocol). 
B se.LJ;eHuu :nux .LJ;Byx npoTOKOJIOB Haxo.LJ;UTC.SI pa3.D;eJieHue scero o6'heMa ,LJ;aHHhiX Ha 
MeJIKUe cerMeHThi, qT06hi npe.D;OTBpaTUTh MOHOllOJihHhiM 3aXBaT CeTU .LJ;BYM.SI pa6o­
quMU CTaHUU.SIMU, TUll nepe,LJ;aqu (Ha.LJ;e:>KHhiM UJIU HeHa.LJ;e:>KHhiH) U B cnyqae Ha,LJ;e:>K­
HOM nepe.D;aqu soccTaHOBJieHue nonHoro o6oeMa ,LJ;aHHhiX u3 cerMeHTOB. 

llpoTOKOJI UDP jfBJijfeTcjf npoTOKOJIOM HeHa.LJ;e:>KHoii nepe.D;aqu ,LJ;aHHhiX 
U B ero 3a.LJ;aqy BXO.LJ;UT TOJihKO llO.LJ;fOTOBKa cerMeHTOB ,LJ;aHHhiX ~ OTnpaBKH B CeTh. 
IIo:noMY OH, KaK npasHJio, ucnoJih3yeTc.SI ~ pa6oThi c MYJihTUMe.LJ;UMHhiM TPa<l>uKoM 
(ronoc, BH.LJ;eo ). 

llpoTOKOJI TCP o6ecnequsaeT Ha.LJ;e:>KHYIO .LJ;OCTaBKY .LJ;aHHhiX, TPe6yeT no.LJ;­
TBep:>K.D;eHU.SI llOJiyqeHU.SI ,LJ;aHHhiX npUHUMaiOIII.eM CTOpOHOM, ll03BOJI.SieT nepe.D;aiOIII.eM 
U npUHUMaiOIII.eM CTOpOHaM llO.LJ;06paTh OllTUMaJihHYIO CKOpOCTh nepe.D;aqu ,LJ;aHHhiX, 
MeH.SIIOIII.YIOC.SI B 3aBUCUMOCTU OT curyauuu B CeTU (ynpaBJieHUe llOTOKOM) U UMeeT 
p.SI.D; .D;pyrux none3HhiX <I>YHKUUM. l-IcnoJih3yeTC.SI.LJ;JI.SI nepe.D;aqu <l>aiinos (FTP), nuceM 
3JieKTPOHHOM noqThi, B pa6oTe C WWW. 

llpoTOKOJI IP. ):(n.s~ u,LJ;eHTu<l>uKauuu KOMnhiOTepos B TCP/IP npuMeH.SieTc.SI 
IP-a.D;pecauiDI. IP-aopec O.LJ;H03HaqHo onpe.D;emieT ceTh u y3en ceTu (ceTesoii UHTep­

<l>eiic ), Ky.LJ;a .LJ;OJI:>KeH 6hiTh .LJ;OCTaBJieH naKeT ,LJ;aHHhiX, - 3Ta UH<I>opMaUml CO.D;ep:>KUT­
C.SI B Ka:>K.LJ;OM naKeTe, KOTOphiM nepe.D;aeTC.SI no ceTu. IP-a.D;pec npe.D;cTaBJI.SieT co6oii 
.LJ;BQUqHOe qucJIO, UMeeT .LJ;JIUHY 32 6uTa U U306pa:>KaeTC.SI B BU,LJ;e qeThipex .LJ;eC.SITUq­
HhiX queen - OKTeTOB, UJIU KBanpaHTOB, pa3.D;eJieHHhiX TQqKQM. ,[(eC.SITUqHOe 3Haqe­
HUe OKTeTa MO:>KeT U3MeH.SIThC.SI B npenenax OT 0 .LJ;O 255. 

IP-a.D;pec cocTouT u3 .LJ;Byx qacTeii: nepsa.SI qacTh 6uTOB oTseqaeT 3a H.LJ;eHTU­
<I>uKauuiO ceTu, a cTasrna.s~c.SI qacTh- 3a u.LJ;eHTu<l>uKaUUIO y3na (HanpuMep, KOMllhiO­
Tepa). Ilepsa.SI qacTh a.D;peca TPe6yeTc.SI .D;JI.SI nepe.D;aqu naKeTOB B ceTh Ha3HaqeHu.SI: 
MaprnpYTu3aTophi, KOTOphie o6ecnequsaiOT nepe.D;aqy naKeTOB, BhlqucJI.SIIOT a.D;pec 
CeTU U Ha ero OCHOBaHUU onpeneJI.SIIOT, KaK .LJ;OCTaBUTh naKeT B 3TY CeTh, CJie,LJ;O­
BaTeJihHO, y YCTPOMCTB B O.LJ;HOM ceTu nepsa.SI qacTh IP-a.D;peca .LJ;OJI:>KHa cosna,LJ;aTh. 
BTopa.SI qaCTh Ha3HaqaeTC.SI npOU3BOJihHO U OT,LJ;eJihHO He UCllOJih3yeTC.SI KaK TaKOBa.SI. 
Ilocne Toro KaK naKeT nonan B ceTh Ha3HaqeHu.SI, .LJ;JI.SI onpe.D;eneHu.SI nonyqaTeJI.SI B 
ceTu a.D;pec o6pa6aThiBaeTC.SI uenuKoM. 3a Bhi.LJ;eneHue qacTeii a.D;peca oTseqaeT MacKa 
noocemu (MaCKa ceTU UJIU ceTeBa.SI MacKa). MacKa llO.LJ;CeTU- 3TO TO:>Ke 32-6UTHOe 
.LJ;BouqHoe qucno, KoTopoe, aHanoruqHo IP-a.D;pecy, 3anuchmaeTc.SI qeThiphM.SI .LJ;ec.SI­
TuqHhiMU qucnaMu, pa3.D;eneHHhiMU ToqKaMu. B MacKe 3anpemeHo qepe.D;oBaHue 0 u 
I: 3HaqeHue Be.LJ;ymux 6uToB scer.LJ;a I, a 3aMhiKaiOmux - 0. EuThi IP-a.D;peca, KOTO­
phiM COOTBeTCTBYIDT 6MThl MaCKM CO 3HaqeHMeM } , onpe,n:emiiOT a,n:pec CeTM; OCTaJih­

Hhle- a.D;pec y3na (xocT-6UThi). OT KonuqecTBa e.LJ;UHUU B MacKe 3asucuT KonuqecTBO 

YCTPOMCTB, KOTOphie MO:>KHO a.D;pecosaTh s ceTu. 
Onepauu.s~ Bhi.LJ;eJieHIDI qacTeii IP-a.D;peca ocHoBaHa Ha noruqecKoM no6uTOBOM 

yMHO:>KeHuu IP-a.D;peca Ha MacKy u uHaqe Ha3hiBaeTc.SI HaJIO:>KeHueM MacKu Ha a.D;pec. 
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Orc10.n;a cne.zzyer, tiTO npu )'MHOiKeHHH IP-a.n;peca Ha MaCKY neBhie 6HThi IP-a.n;peca, KO­

TOphiM COOTBeTCTBYJOT e,lUfliH'IHbie 6HTbi MaCKH, COXpaiDIT CBOH 3HaqeHIDI, a OCTaBIIIHe­

C}I6HTbi )'MHOiKaiOTC}I Ha 0 u no:noMY B pe3yJlbTaTe nonyqaT 3HaqeHHe 0. Cne.n;osaTeJih­

HO, KaKue 6bi 3HaqeHH}I HH npHHHMaJIH xocT-6HThl IP-a.n;peca, npu YMHOiKeHHH ux 

Ha MaCKY npOH3Be.n;eHHe 6y.n;eT O,LJ;HHaKOBbiM; pe3yJihTaT IIpOH3Be.n;eHH}I H eCTh a.n;pec 

CeTH. lf3-3a TOrO qTO o6pa60TKa IIpOBO,LJ;HTC}I 8 ,LJ;BOHqHOM BH,LJ;e, IIO .n;eC}ITHqHOMY 

npe.n;cTasneHHIO IP-a.n;peca ero qacTH ysu.n;eTh He scer.n;a npocTo. Y.n;o6Hee nepese­

CTH a.n;pec H MaCKY 8 ,LJ;BOHqHhiH BH,LJ;. 

llpnMep 1. 
nycTb eCTb IP-a.n;pec 143.18.26.100 H 3TOT a.n;pec HaJHaqeH YCTPOHCTBY B He­

KOTOpoH: ceTH c MacKoif 255.255.252.0. Tpe6yeTC}I onpe.n;enHTh a.n;pec ceTH. nepe­

se.n;eM Ja.n;aHHhie IP-a.n;pec u MacKy B .n;souqHhiH su.n;. Ecnu ,LJ;Jl}l y.n;o6cTBa qTeHH}I 

coxpaHHTh ToqKu, pa3.n;eJI}IIOI..QHe OKTeThi, TO .n;souqHhiH su.n; IP-a.n;peca 6y.n;eT Bhi­

rJI}I.n;eTh cne.n;yiOI..QHM o6pa3oM: 

10001111.00010010.00011010.01100100 
,lJ;BOHqHhiH BH.n; MaCKH: 

11111111.11111111.111111 00.00000000 
BhiiiHIIIeM ux .n;pyr no.n; .n;pyroM u npose.n;eM onepaQHIO noruqecKoro yMHO­

iKeHH}I: 

10001111.00010010.00011010.01100100 
11111111. 11111111 .111111 00.00000000 
10001111.00010010.00011000.00000000 

B .n;ec}ITHqHoM npe.n;cTaBJieHHH pe3yJihTaT npouJse.n;eHH}I JanuiiieTC}I KaK 

143.18.26.0. 3HaquT, Haiii a.n;pec npuHa.n;neiKHT IP-ceTH 143.18.26.0 c MacKoH: 

255.255.252.0. ,lJ;JIHHa e,LJ;HHHqHOH qaCTH 3TOH MaCKH COCTaBJieT 22 6HTa. ,[J;Jl}l CO­

Kpai..QeHH}I Janucu MacKo MOiKeT 6biTh YKaJaHo KonuqecTBO e.n;uHHqHhiX 6uTOB qepe3 

CHMBOJI «I» nocne a.n;peca: 143.18.26.100/22 
3Ha}l CeTeByiO MaCKy, MOiKHO JierKO IIOCqHTaTh, CKOJibKO 8 HeR HyJieBhiX 6u­

TOB, a H3 3Toro 3HaqeHH}I onpe.n;eJI}IeTC}I .n;uana30H IP-a.n;pecos ceTH u KOJinqecTBO 

a.n;pecyeMhiX ycTpoiicTB. Cne.n;yeT IIOMHHTh, qTo KonuqecTBO a.n;pecos B ceTH scer­

.n;a Ha ,LJ;Ba 60Jibiiie B03MOiKHOrO KOJIHqecTBa XOCTOB. KonuqecTBO a.n;peCOB onpe­

.n;eJI}IeTC}I COOTHOIIIeHHeM 2n, r.n;e n - KOJIHqecTBO HyJieBhiX 6HTOB MaCKH; CJie.n;o­

BaTeJihHO, 803MOiKHOe KOJIHqeCTBO XOCTOB - 2n-2. PaJHHQa 06b}ICH}IeTC}I TeM, qTO 

.n;sa a.n;peca .n;uana3oHa, a HMeHHO nepsbiH u nocne.n;Huii, Janpei..QeHo Ha3HaqaTh 

YCTPOHCTBaM ceTH. nepBbiH H3 3THX a.n;pecoB }IBJI}IeTC}I a.n;pecoM CeTH H 8 3TOM 

a.n;pece BCe XOCT-6HTbl HMeiOT 3HaqeHHe 0. llOCJie,LJ;HHH a.n;pec ,LJ;Hana30Ha- a.n;pec 

IIIHpOKOBei..QaTeJibHOH paCCbiJIKH (broadcast), 8 HeM BCe XOCT-6HTbl HMeiOT 3Haqe­

HHe 1. 3TOT BH,LJ; paCCbiJIKH HCIIOJlh3yeTC}I 8 OCHOBHOM ,LJ;Jl}l CJiyiKe6HhiX QeJieH H 

03HaqaeT, qTO naKeT, OTIIpaBJieHHbiH C TaKHM a.n;peCOM Ha3HaqeHH}I, IIOJiyqaT 6Ce 

CeTeBhie ycTpOHCTBa ,LJ;aHHOH CeTH, T.e. O,LJ;HH KOMIIhiOTep OTIIpaBJI}IeT 8 CeTb O,LJ;HH 

naKeT .n;aHHbiX, a npHHHMaiOT 3TOT IIaKeT H o6pa6aThiBaiOT ero BCe KOMllbiOTephl H 

ceTeBhie ycTpOHCTBa. 
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0l.:feBM.ll,HO, l.J:TO B npe.ll,enax O.ll,HOM CeTM MaCKa TIO.ll,CeTM o6.H3aHa COBTia.ll,aTh 

Ha scex y3naxo B TaKOM cny~-me pe3ynhTaT npmnse.ll,eHMH mo6oro a.ll,peca Ha Ma­

cKy s paMKax O.ll.HOM ceTM O.ll.MHaKos; oH Ha3hiBaeTCH IP-ceThiO. TonhKO ecnM y .ll.Byx 

ycrpOMCTB CeTM COBTia.ll,aiOT a.ll,peca CeTM, 3TH ycrpOMCTBa 6y.ll.yT 06MeHMBaThCH .ll,aH­

HhiMM. B npoTMBHOM cnyl.:fae, ecnM a.ll,peca ceTeii He cosna.ll,aiOT, TO o6MeH .ll,aHHhiMM 

6y.ll,eT B03MO)I{eH, TOJihKO ecnM Me)l{.ll,y ycrpOMCTBaMM ycTaHOBJieH Mapwpymu3amop. 
UpuMep 2. 
ITycTh s HeKoTopoM: ceTM .ll.BYM KOMTihiOTepaM Ha3Hal.:fMJIM a.ll,peca 192.168.10.2 

M 1920168.100 65 c MacKoM: 26 6MT (2550255.255.192). ITotieMy npM TaKMX Hacrpo:H:­

Kax a.ll,pecos KOMTihiOTephi .ll.pyr .ll.pyra «He BM.ll.HT»? 

Onpe.ll,eJIMM a.ll,pec ceTM nepsoro M3 KOMTihiOTepos ( 192.168.1 0.2/26): 
11000000.10101000.00001010.00000010 
1 1 1 I 1111 . 11111111 0 Ill 1 1111 0 11 000000 
11000000.10101000000001010000000000 

Cne.ll,oBaTenhHO, a.ll,pec ceTM s .ll,eCHTMlfHOM BM.ll.e 192.168.1 0.0. 
Teneph npose.ll,eM TaKyiO )l{e onepauMIO c a.ll,pecoM BToporo KOMTihiOTepa 

(1920168.1 0.65/26): 
11000000.10101000.00001010.01000001 
11111111 . Ill 1 1111 . Ill 1 1111 . 11 000000 
11000000.10101000.00001010.01000000 

Bo BTopoM cnyl.:fae a.upec ceTM 192.168.1 0.64. TaK KaK a.ll,peca ceTeM: He co­

sna.ll,aiOT, 06MeH .ll,aHHhiMM Me)l{.ll,y 3TMMM KOMTihiOTepaMM B03MO)I{eH TOJihKO npM Ha­

JIMl.J:MM MaprnpyTM3aTOpa. 

HHtepHeT 
HHmepHem - 3TO rno6aJihHaH TeneKOMMYHMKaUMOHHa.H ceTh, o6oe.ll,MHHIOW:a.H MHO­

rMe JIOKaJihHhie, perMOHaJihHhie 11 KOpnopaTMBHhie CeTM. 

C TOlfKM 3peHml peaJIM3aUMM fJI06aJihHhie CeTM OTJIMl.:faiOTCH OT JIOKaJihHhiX Ka­

HaJiaMM CB513M, TI03BOJIHIOW:11MM nepe.ll,aBaTh .ll,aHHhie Ha 3Hal.J:MTeJibHO 60JihlliMe pac­

CTOHHMH M, KaK CJie.ll,CTBMe M3MeHeHWI KaHaJIOB CB513M, npOTOKOJiaMM, Yl.J:MThiBaiOW:MMM 

OC06eHHOCTI1 pa60Thl 3TMX KaHaJIOB. 06oe.ll,MHeHMe MHO)I{eCTBa CeTeM CTaJIO B03M0)1{­

HO c noHBJieHMeM CTeKa npoToKonos TCP/IP M IP-a.ll.pecauMM. Ha CThiKax cereM: Moryr 

CTOHTh nporpaMMHbie MJIM annapaTHhie MaprnpyrM3aTOphl, peaJIM3YIOW:Me npMHUMTI 

MaprnpyrM3aUMM naKeTOB .ll,aHHhiX Ha ocHoBaHMM IP-a.ll,peca Ha3HalfeHMH. MaprnpyrM-

3aTop np11HMMaeT 113 Henocpe.ll,CTBeHHO TIO.ll,KJIIOl.:feHHOM K HeMy CeTM TiaKeT M aBTOMa­

TMlfeCKM nepeChiJiaeT ero B .ll.pyroi1: Henocpe.ll,CTBeHHO TIO.ll,KJIIOl.:feHHhiM cerMeHT CeTM. 

TaKMM o6pa30M, nocne nepechiJIKM naKeT MO)I{eT nonacTh MJIM B ceTh Ha3Hal.:feHMH, MJIM 

Ha coce.ll,HMM MaprnpyrM3aTop, KOTOphiM TaK)I{e nepernJieT ero .ll,aJihrne. 

ITaKeT .ll,aHHhiX s npoToKoJie IP He Yl.:fMThiBaeT KaHaJihi CBH3M, T. e. HBJI.HeTcH 

KaHaJihHO-He3aBMCI1MhiM. nJiaro.ll,apH :.noM: KOHUeTIUMM, nono)l{eHHOM B ocHosy pa3-

pa6oTKM npoToKona IP, no.HBMnach B03MO)I{HOCTh nepe.ll,aBaTh naKeT no pa3HhiM cpM-

3MlfecKMM KaHaJiaM CB51311. 
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0)1;HaKO B 6hiTY l1HTepHeT qall(e Bcero aCCOUHHpyeTC.sl He C CaMOH cpH3~e­

CKOH ceThiO, a c Ha6opoM cJiy)K6, KOTOphie B HeM peanH3oBaHhi. CaMoif H3BecTHOH H3 

HHX .siBJI.sleTC.sl WWW ( «BCeMHpHa.si ITaYTHHa» ), KOTopyiO MHOrHe fiYTaiOT C CaMHM 

lfHTepHeTOM. 

Cny•6bl (cepaMCbl) IIHrepHer 

WWW (World Wide Web) 
WWW ( «BCeMHpHa.si ITaYTHHa») - rHrrepTeKCTOBa.si HHcpOpMaQHOHHa.si CHCTe­

Ma ITOHCKa pecypCOB lfHTepHeT H )J;OCryrra K HHM. 

runepmeKcm - HHcpopMaUHOHHa.si CTPYKTYPa, IT03BOJI.siiOIUa.si ycTaHaBJIHBaTh 
CMhiCJIOBhle CB.si3H Me)K)J;y 3JieMeHTaMH TeKCTa Ha 3KpaHe KOMIThiOTepa TaKHM o6pa-

30M, qTo6bi MO)KHO 6biJIO JierKO ocyll(eCTBJI.siTh rrepeXO)J; OT O)J;HOrO 3JieMeHTa K )J;py­

roMy. Bee CO)J;ep)KHMOe CHCTeMhl WWW COCTOHT H3 web-CTPaHHU, 06'he)J;HHeH­
HhiX B caHThi. Co3)1;aiOTC.si OHH c rroMOII.(hiO R3blKa pa3MemKu 2unepmeKcma HTML 
(HyperText Markup Language). ,ll;n.s~ pa6oThl c WWW rrpHMeH.siiOTC.si rrporpaMMbi-

6pay3epbl (uanpHMep, Internet Explorer). 

HauTH CTPaHHuy B l1HTepHeT HJIH C)J;eJiaTh Ha Hee cchiJIKY MO)KHO c IIOMOIUhiO 

yHu6epcWlbH020 yKa3ameflR pecypco6 (aopeca cmpaHUlfbl). YHHBepcaJihHhiH YKa3a­

Tenh pecypcos ( URL - Universal Resource Locator) BKJIIOqaeT B ce6.s~ crroco6 )1;0-

cTyna K )J;OKyMeHTy, HM.sl cepsepa, Ha KOTOpOM HaXO)J;HTC.sl )J;OKYMeHT, a TaK)Ke fiYTh 
K cpaifny ()J;oKyMeHry). 

,ll;JI.s~ )J;ocryna K )J;OKyMeHry TPe6yeTc.si yKa3aTh HCITOJih3yeMhiH npoToKOJI ne­
pe)J;aqH )J;aHHhiX H rrocTaBHTh uenoqKy CHMBOJIOB "://". ,[{anee YKa3hiBaeTc.si cepsep 

H IIYTh K )J;OKyMeHry. HanpHMep, )1;J1.sl )J;ocryrra K web-cTPaHHUaM HCIIOJih3yeTc.si npo­
TOKOJI nepe)J;aqH rHnepTeKcTa - HTTP (HyperText Transfer Protocol), BXOMIUHH 

B cTeK npoToKOJIOB TCP /IP: 

http:/ I home.microsoft.com/intl/ru/ 

JIOM8HH8R CMCT8M8 MM8H 

IloH.siTHe URL TecHo CB.si3aHo c CHCTeMoif )J;OMeHHhiX HMeH. 

/JoMeHHa.R cucmeMa UMeH (DNS - Domain Name System) CJiy)KHT )J;JI.si opra­

HH3aUHH O)J;H03HaqHoro cooTBeTCTBH.si IP-a)J;peca H )J;OMeHHoro HMeHH. Bc.s~ pa6oTa 

B ceTH l1HTepHeT H)J;eT Ha ocHose IP-a)J;pecos, qTo npe)J;cTasn.s~eT )J;JI.si 6oni>rnoro Ko­
JIHL~ecTsa noJib30BaTeneH: cephe3Hble Heyno6cTBa. 06blqHoMy qeJioBeKy npome o6-
maThC.si c 6yKBeHHhiMH CTPOKaMH, qeM c a6cTPaKTHhiM Ha6opoM qHceJI IP-a)J;peca. 
3Ta B03MO)KHOCTh o6ecneqHsaeTC.si cJiy)K6oif DNS. IlpH o6pam;eHHH rroJih30BaTe­

n.s~ K pecypcy no ero )J;OMeHHOMY HMeHH cne)J;yeT 3arrpoc K DNS-cepsepy, KOTOphiH 
B OTBeT B03BpamaeT IP-a)J;pec pecypca, H )J;aJiee seen o6MeH )J;aHHhiMH yiKe H)J;eT no 
IP-a)J;pecy. BpeM.si OTKJIHKa DNS-cepsepa Ha 3arrpoc oqeHh MaJIO H rrpaKTHqecKH He 
BJlH.sieT Ha CKOpOCTh o6pameHH.sl K pecypcy. 
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CaMa cucTeMa npe,ncTaBIDieT co6oi1 pacnpe.neneHH)'IO 6a.Jy ,naHHLIX, xpa.IDI­
J.UYIOC.H Ha MHOiKeCTBe DNS-cepsepos u nepuo,nuqecKH o6HoBIDieM)'IO. llo3TOM)' npu 
nO.HBJieHHH HOBOrO pecypca C HOBbiM )l;OMeHHLIM HMeHeM OH KaKOe-TO BpeM.H MOiKeT 
6LITh He,nocryneH no ,noMeHHOM)' HMeHH, HO cpa.Jy .nocryneH no IP-a.npecy. 

,[(oMeHHLie HMeHa perHCrpHpYJOTC.SI B QeHrpe CeTeBOH HH<l>opMa~HH JlHTep­
HeT (lnterNIC). 

Kpai1H.SI.H cnpasa rpynna 6yKB B URL o6o3HaqaeT ooMeH BepxHezo ypoBHR. ,[(o­
MeHLI BepxHero ypOBH.SI 6LIBaiOT ,nByx THnOB: reorpa<t>uqecKHe (,nsyx6yKBeHHbie) H 
a,nMHHHCrpaTHBHbie ( rpeX6YKBeHHbie ). 

MMHHHCTpaTHBHLie reorpact-H1feCKHe 

com KoMMepqecKaJI opraHH3aUIDI de fepMaHIDI 

edu 06pa3oBaTenhHaJI opramnauiDI ru PocciDI 

int MeiK,IzyHapo,nHaJI opraHH3aUIDI su li.biBIIIHH CCCP 

net CeTeBaJI opraHH3aUIDI uk BenHKo6pHTaHIDI 

org HeKOMMepqecKaJI opraHH3aUIDI us ClllA 

,[(oMeHHLie uMeHa BToporo yposH.SI reorpa<PuqecKoro Tuna perucrpupyiDT Ha­
~HOHaJILHLie ~eHrpbi. 

3neupoHHaR no•na (e-mail) 

3ReKmpoHHaR nottma (electronic mail, E-mail)- 3TO o,nHa U3 nepBLIX u Hau6onee 
pacnpocrpaHeHHLIX ycnyr ceTu MHTepHeT, o6ecnequsaiOw;M nepecLmKy coo6me­
HUH MeiK,ny nonL30BaTeiDIMU ceTu (a6oHeHTaMu). TaKiKe MOiKeT ucnonL30BaTLC.SI 
B KaqeCTBe CBOeo6pa3HOH 6a3bl ,naHHhiX ,nOKYMeHTOB, 3anuceif Ha3HaqeHHbiX BCrpeq, 
HOBOCTeH H T. ,n. 

,[(IDI UCnOJib30BaHH.SI 3TOH ycnyru nOJib30BaTeJIL )l;OJiiKeH UMeTb 3lleKmpOHHblU 

aopec H 3HaT.b 3JieKrpOHH.biH a,npec nonyqaTeiDI. 
A opec 3JleKmpoHHOU nottmbl ( 3JleKmpoHHblU aopec) - a.npec a6oHeHTa, KOTO­

pbiH MOiKeT 6b1Tb nonyqeH OT: 

• nposaH,nepa npu 3aKJIJOqeHuu c HUM .noroBopa, oroBapusaiOmero co3,naHue 
"noqTOBOrO .HIUHKa"; 

• a,nMHHUCrpaTopa CeTU opraHU3a~UH, B KOTOpOH pa6oTaeT nOJib30BaTeJI.b 
UJIH c<t>opMHpOBaH CaMOCTO.HTeJILHO Ha JII060M H3 noqTOBbiX cepBepOB, 
npe,nnara10mux 3TY ycnyry 6ecUJiaTHO. 
IJottm08blU RUJUK- BLI,neiDieMM nOJib30BaTeJIIO qaCTh ,nUCKOBOrO npocrpaHCTBa 

Ha nottmoBOM cepBepe .niDI xpaHeHH.SI coo6meHuif 3JieKrpOHHOH noqTLI. ,[(IDI .nocryna 
K csoeMY noqToBOMY .SIIUHKY nOJib30BaTeJIL ,noJiiKeH YKa.JaTL ero HM.H u naponL. 
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IlolJm06blU cep6ep - KOMllbiOTep B cen1, OTnpaBIDIIOID;HH, npHHHMaiOID;H:H 

H xpaiDII.QHH coo6w;eHIDI 3JieKrpOHHOH noqTbl. 

3JieKrpOHHbiH a,n:pec COCTOHT H3 ,n:Byx qacTeH, pa3,n:eJieHHbiX CHMBOJIOM @ 
( «KOMMepqecKoe at»): 

username@hostname.domain, 

r,n:e username- 3TO ceTesoi:f nces,n:oHHM noJib30BaTellil (norHH). B KaqecTBe 

Hero MOJKeT HCllOJib30BaTbC.sl O,n:Ha HJIH HeCKOJibKO .QenoqeK CHMBOJIOB, KaJK­

,n:aH H3 KOTOpbiX ,[{OJIJKHa COCTO.siTb 113 aHrJIHHCKHX 6)'KB H apa6CKHX .QHcpp. 

QenoqKH pa3,n:elliiiOTC.sl CHMBOJiaMH «TOqKa», «THpe» H CHMBOJIOM no,n:qepKH-

8aHIDI. IlocJie HMeHH llOJib308aTeJUI CTaBHTCH pa3,n:eJIHTeJib @; 

hostname- HMH xocTa (noqTosoro cep8epa); 

domain - ,n:oMeHHbiH a,n:pec. 

38AI'IH K pa3Aeny ccleneKOMMJHHKIQHOHHbll TIXHOnOrHH>> 

[!] YKaJKHTe, qTo 8 a,n:pece 3JieKrpOHHOH noqTbi 

kot-matroskin@prostokvashino.net 
.sl8llileTCH nCe8,n:OHHMOM llOJib30BaTeJUI? 

1) prostokvashino 2) kot-matroskin 

[!] Y KaJKHTe, qTO 8 a,n:pece 3JieKrpOHHOH noqTbl 

kot-matroskin@prostokvashino.net 
H8llileTcH HMeHeM noqTo8oro cep8epa? 

3) net 4) kot 

1) prostokvashino.net 2) matroskin 3) prostokvashino 4) net 

[!] B a,n:pece 3JieKrpOHHOH noqn1 Karlson@krysha.org qacTb Karlson .siBllileTCH: 

1) ,[{OMeHOM 8epxHero ypOBH.si; 

2) CeTe8biM nce8,n:OHHMOM llOJib308aTellil; 

3) HMeHeM noqTo8oro cep8epa; 

4) napoJieM K noqT080MY .siiD;HKY. 

0 B a,n:pece 3JieKrpOHHOH noqTbi Krolik@nora.org qacTb org HBJUieTcH: 

1) ,n:oMeHOM 8epxHero ypo8H.si; 

2) CeTe8hiM nce8,[{0HHMOM llOJih308aTellil; 

3) HMeHeM noqTo8oro cep8epa; 

4) napoJieM K noqT080MY .siiD;HKy. 

[!] B a,n:pece 3JieKrpOHHOH noqTbl Postoronnim _ v@pyatachok.org qacTb 

Postoronnim_ v H8llileTcH: 
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1) 11MeHeM rroqroBoro cepBepa; 

2) .noMeHOM BepxHero ypoBH.H; 
3) rrapoJieM K rroqTOBOMY HIU11Ky; 
4) CeTeBbiM IICeB.IJ:OHI1MOM IIOJih30BaTeJI.H. 

ru KaKI1e 113 rrp11Be.neHHhiX HH:>Ke uerroqeK CI1MBOJIOB MOryT 6hiTh rrpaBI1JihHhiM 
3JieKTpOHHhiM a,npeCOM? 
1) abc@abc.org 
2) //abc@abc.org 
3) @abc.net 
4) org.abc@abc 

[!] KaKI1e 113 rrp11Be,neHHhiX Hl1)1(e uerroqeK CI1MBOJIOB Moryr 6hiTh rrpaBI1JihHhiM 
3JieKrpOHHhiM a,npeCOM? 
1) abc+def@klm.ru 
2) !tom@xyz.gb 
3) abc.ru @Ivan 
4) bill@lmn.net 

[!] KaKI1e 113 rrp11Be.neHHhiX Hl1)1(e uerroqeK CI1MBOJIOB MOryT 6biTh rrpaBI1JihHhiM 
3JieKrpOHHhiM a,npecoM? 
1) abc@def@klm.ru 
2) linda@xyz.com 
3) abc/ru/ @I van 
4) bill??@lmn.net 

[!] qTo 113 rrepeql1cneHHoro Hl1)1(e HBJI.HeTC.H rrpaBI1JihHhiM IP-a.npecoM? 
1) 2.2.2.2 
2) 22.22.22.22.22 
3) 192.168.257.24 
4) Bee rrpaB11JihHhie 

[!!] qTo 113 rrepeql1cJieHHoro Hl1)1(e HBJI.HeTc.H HerrpaBI1JihHhiM IP-a.npecoM? 
1) 224.0.0.2 
2) 11.12.22.32 
3) 172.16.24.264 
4) Bee rrpaBI1JihHhie 
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[.!!] qTO H3 nepeqHcJieHHoro HHiKe HBJIHeTCH HenpaBHJihHhiM IP-a.n;pecoM? 
1) 169,0,12,2 
2) 1.12.23.34 
3) 172.16.124.24 
4) see npaBHJihHhle 

[!!] BoccTaHOBHTe H3 oT.n;eJibHhiX qacTeii URL: 
A) 
E) ftp. 
B) rar 
f) http 
,[1;) I /narod. 
E) ru 
)!{) I 

[ill BoccTaHOBHTe H3 oT.n;eJihHhiX qacTeii URL: 
A) raspisaniye 
E) ftp: 
B) I 
f) I !my_ files.docs. 
,ll;) .docx 
E) ru 

~ BoccTaHOBHTe H3 oT.n;eJihHhiX qacTeii URL: 
A) catalog/ 
E) www 
B) midi. 
f) ru/ 
,ll;) mazurka 
E) .mid 
)!{) . 

c:!!J BoccTaHOBHTe H3 oT.n;enhHhiX qacTeii URL: 
A) http 
E) .microsoft 
B) ww 
f) /log 
,ll;) in. php 
E) .com 
)!{) ://w 
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[!!] BoccTaHOBHTe H3 OT.lleJihHhiX qacTeii URL: 
A) //my_first_site. 
E) nar 
B) /raz 
f) htt 
.Z:O noye/ 
E) txt 
)I{) p: 
3) od.ru 
11) document. 

[!!] BoccTaHOBHTe H3 OT.lleJihHhiX qacTeii URL: 
A) g/games 
E) tris.zip 
B) /www 
f) /te 
.Z:O .files. 
E) http:/ 
)I{) or 

[!!] BoccTaHOBHTe H3 OT.lleJihHhlx qacTeii URL: 
A) films/kin 
E) ftp: 
B) .org 
f) //my_ftp 
,[0 /downloads/ 
E) zaza.avi 

[!.!] BoccTaHOBHTe H3 OT.lleJihHhiX qacTeii URL: 
A) od.ru/ 
E) chive 
B) /page. 
f) www 
,[{) php 
E) .my_ site.nar 
)I{) news/ ar 

~ (/JeMo-BapuaHm, 2009 2.) 

llen1 JanHcaJI IP-a.upec IIIKOJihHOro cepsepa Ha JIHCTKe 6yMarH H noJIO:>KHJI 
ero B KapMaH KypTKH. lleTHHa MaMa cnyqaiiHo nocTHpana KYPTKY BMecTe c 3a­
TIHCKOH. ilOCJie CTHpKH lleni ofiHapy:>KHJI B KapMaHe lleThipe ofiphiBKa C <J?par­
MeHTaMH IP-a.upeca. 3TH <J?parMeHThl o603HaqeHhl 6yKBaMH A, :0, B H f. Boc­
CTaHOBHTe IP-a.upec. 
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B OTBeTe }'KIDKHTe nocne,lloBaTenLHOCTh 6}'KB, o6o3HallaiDmnx <PparMeHTLI, 
B nop.smKe, cooTBeTCTsy«>meM IP-a,llpecy. 

1~1 6 B r 

lliJ COTJ>Y.llHHKY npO.llHKTOBanH no Tene<Pouy IP-a,llpec: 215628319, OH ero 3a­
nucan, HO He nocTaBHn pa3,llennTenLHLie TOliKH. B OTBeTe HanumnTe 3TOT IP 
a,llpec, nOCTaBHB pa3,llenHTenhHhie TOliKH. 

~ COTJ>Y.llHHKY npo,llHKTosanu no Tene<Pouy IP-a,llpec: 25218327239, OH ero 3a­
nucan, HO He nocTaBHn pa3,llennTenLHhle TOliKH. B OTBeTe HanumHTe 3TOT IP 
a,llpec, nOCTaBHB pa3,llenHTenhHhie TOliKH. 

~ YKa:>KHTe qucno, KOTopoe He Mo:>KeT 6LITL ucnonL3oBaHo B IP a,llpece: 
155,271, 1, 205. 

~ YKIDKHTe qucno, KOTopoe He Mo:>KeT 6h1Th ucnonL30BaHo B IP a,llpece: 
231, 0, 217, 282. 

~ YKIDKHTe qucno, KOTopoe He MO:>KeT 6h1Th ucnonL30BaHo s IP a,llpece: 
256, 10, 2, 0. 

~ CKonLKO pa3nHliHLIX a,llpecos MO:>KeT 6LITh 3aKO.llHposaHo c noMOII{hiO 
IP a,llpeca? 

A) 4 000 000 E) 4*230 B) 1024000 JJ:) 231 

lliJ (peMo-BapuaHm 2008 2., 3aOa~Ja B7) 
,LJ:ocryn K <Paiiny http.txt, Haxo,IV~meMYC.si Ha cepsepe mail.com, ocymecTBM­
eTc.si no npoToKony ftp. B Ta6nun;e <PparMeHThl a,llpeca <Paiina 3aKo,llnposaHLI 
6yKBaMH oT A .llO )1(. 3anumnTe nocne,lloBaTenLHOCTh 3THX 6YJCB, KO.llHPYIO­
myiD a,llpec YKa3aHHoro <Paiina B CeTH HHTepHeT. 

A I 
E .com 
B ftp 
r mail 

~ .txt 
E http 
)I{ :II 
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Pemeuue. ~pee <Pa:Hna 3aiiHChiBaeTC.SI cne,nyiOII.(HM o6pa3oM: 

<npoToKon>:/ I <HM.SI cepBepa>/ <HM.SI <Pa:Hna> 

Tor.na HCKOMa.SI 3aiiHCh a.npeca: 

ftp://mail.com/ http. txt 

0TBeT: B)l(fEAE)l;. 

[ill (/(eMo-BapuaHm 2007 2., 3aoatta B7) 
,ll;ocryn K <Pa:Hny ftp.net, Haxo,n.SimeMyc.SI Ha cepBepe txt.org ocymecTBn.SieTC.SI 
no npoToKony http. B Ta6nHu;e <PparMeHThi a.npeca <Pa:Hna 3aKo,nHpoBaHhi 6yK­
BaMH OT A .no )1(. 3anHIIIHTe nocne,noBaTenhHOCTh 3THX 6yKB, KO,nHpyromyro 
a.npec yKa3aHHoro <Palin a B ceTH l1HTepHeT. 

A .net 
I> ftp 
B :II 
r http 

.n I 
E .org 
)I( txt 

[ill (/(eMo-BapuaHm 2006 2., 3aOatta B7) 
,ll;ocryn K <Pa:Hny www.txt, Haxo,n.SimeMyc.SI Ha cepsepe ftp.net, ocymecTBn.SI­
eTc.SI no npoToKony http. B Ta6nHu;e <PparMeHThi a.llpeca <Pa:Hna 3aKOJlHpoBaHhi 
6yKBaMH OT A JlO )1(. 3anHIIIHTe nocne)loBaTenhHOCTh 3THX 6yKB, KOJlHpyro­
myw a)lpec YKa3aHHoro <Pa:Hna B ceTHI1HTepHeT. 

A .txt 
I> http 
B I 
r :II 
.n .net 
E www 
)I( ftp 

[!!] 3anHIIIHTe nocne)loBaTenhHOCTh 6yKs, KOJlHpyromyro a,llpec caifTa <PaKynhTe­
TaBMKMrY. 

A ru ,[(oMeH Pocc:u:u 
I> PaJ.[{en:uTeJihHIDI TOllKa 

B msu ,[(oMeH MfY 
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r www 

~ erne ~oMeH cpaKyJihTeTa BMK MfY 
E http 
)I{ :II 

lliJ 3anHIIJHTe llOCJie,llOBaTeJihHOCTh 6yKB, KO,llHpyiOIUYIO a.upec eaiiTa <I_)H3HIIe­
CKOrO <f?aKyJihTeTa MfY. 

A ru ~oMeH Poee1111 
E www 
B http 
r msu ~oMeH MfY 

~ Pa3,nemJ:TeJihHa» ToqKa 

E phys ~oMeH cp11311qeeKoro cpaKyJih-
TeTaMfY 

)I{ :II 

~ 3anHIIJHTe llOCJie,llOBaTeJihHOCTh 6yKB, KO,llHpyiOrn;yiO a.upec CaHTa MHHHCTep­
CTBa o6pa30BaHH.H H HayKH. 

A ru ~oMeH Poee1111 
E http 
B mon MMHMeTepeTBO o6pa30BaHM» 11 HayKM 

r :II 
~ Pa3,neJIMTeJihHa» TOqKa 

E www 
)I{ gov ~oMeH npaBMTeJiheTsa P<l> 

~ ,ll.aHhi IP-a.upec H MacKa: 213.121.29.100/28. YKa)I(HTe a.upec ceTH. 

[1!] ,ll.aHhi IP-a.upec H MacKa: 213.121.29.1 00/28. Y Ka)I(HTe nepBhiH a.upec B ceTH, 
,llOllYCTHMhiH ,llJI.H Ha3HaiieHH.H HHTep<l_)eiicy. 

~ ,ll.aHhi IP-a.upec H MacKa: 213.121.29.100/28. YKa)I(HTe nocne,llHMH a.upec B 
CeTM, ,llOllYCTMMhiH ,llJI.H Ha3HaiieHH.H HHTep<l_)eifey. 

~ ,ll.aHhi IP-a.upee H MacKa: 213.121.29.100/28. YKa)I(HTe a.upec IllHpoKoBern;a­
TeJihHOH paCChiJIKH no eeTH. 
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lliJ ,[(aHhi IP-a.D;pec H MacKa: 213.121.29.100/23. YKa)I(HTe a.D;pec ceTH. 

[!!] ,[(aHhi IP-a.D;pec H MacKa: 213.121.29.100/23. YKa)I(HTe nepBbiH a.D;pec B ceTH, 
.D;OnycTHMbiH .D;JUI Ha3HaqeHH.SI HHTep<Peifcy. 

~ ,[(aHhi IP-a.D;pec H MacKa: 213.121.29.100/23. YKa)I(HTe nocne.D;HHH a.D;pec B 
CeTH, .D;OnycTHMbiH .D;JI.SI Ha3HaqeHH.SI HHTep<Peifcy. 

~ ,[(aHbi IP-a.D;pec H MacKa: 213.121.29.100/23. YKa)I(HTe a.npec rnupoKosema­
TeJihHOH paCCbiJIKH no CeTH. 

~ ,[(aHhi IP-a.npec H MacKa: 193.11.200.120/25. YKa)I(HTe a.n;pec ceTH. 

@] ,[(aHbi IP-a.npec H MacKa: 193.11.200.120/25. YKa)I(HTe nepBbiH a.D;pec B ceTH, 
.D;OnyCTHMbiH .[(JI.SI Ha3HaqeHH.SI HHTep<Peifcy. 

[ill ,[(aHhi IP-a.npec H MacKa: 193.11.200.120/25. YKa)I(HTe nocne.n;HHH a.D;pec B 
CeTH, .n;onyCTHMbiH .D;JI.SI Ha3HaqeHH.SI HHTep<Peifcy. 

~ ,[(aHhi IP-a.n;pec H MacKa: 193.11.200.120/25. YKa)I(HTe a.npec rnupoKOBellla­
TeJihHOH paccbiJIKH no ceTH. 

~ ,[(aHbi IP-a.n;pec H MacKa: 144.200.31.80, 255.255.252.0. YKa)I(HTe a.D;pec ceTH. 

[ill ,[(aHbi IP-a.D;pec H MacKa: 144.200.31.80, 255.255.252.0. YKa)I(HTe nepBbiH 
a.D;pec B CeTH, .D;OnyCTHMbiH .D;JI.SI Ha3HaqeHH.SI HHTep<Peifcy. 

~ ,[(aHhi IP-a.n;pec H MacKa: 144.200.31.80, 255.255.252.0. YKa)I(HTe nocne.D;HHH 
a.npec B ceTH, .D;onycTHMhiH .D;JI.SI Ha3HaqeHH.SI HHTep<Peiicy. 

@] .[(aHhi IP-a.D;pec H MacKa: 144.200.31.80, 255.255.252.0. YKa)I(HTe a.D;pec rnH­
poKoBelllaTeJihHOH paCCbiJIKH no CeTH. 

[ill ,[(aHhl IP-a.D;pec H MacKa: 150.255.97.200, 255.255.255.192. YKa)I(HTe anpec 
ceTH. 
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~ ,ZJ:aubi IP-a;::~;pec H MacKa: 150.255.97.200, 255.255.255.192. YKaxane nepBbiH 
a.npec B ceTH, ~onycTHMbiH .lliDI uaJuaqeuH.SI HHTep<Peiicy. 

~ ]J:aHLI IP-a~pec H MacKa: 150.255.97.200,255.255.255.192. YKa:>KHTe nocJie~­
HHH a~pec B CeTH, ~onyCTHMbiH ,ll.JUI Ha3uaqeuH.SI HHTep<Peifcy. 

~ ,ZJ:anLI IP-a;::~;pec H MacKa: 150.255.97.200, 255.255.255.192. YKa:>KHTe a;::~;pec 
IIIHpOKOBei.QaTeJibHOH paCCbiJIKH IIO CeTH. 

~ ,ZJ:anbi IP-a~pec ycTJ>OHCTBa 10.0.10.35 H IP-a~pec ceTH 10.0.10.32. YKa:>KHTe 
KOJIHlleCTBO e~HHHQ MaCKH. 

~ ]J:aubi IP-a;::~;pec YCTJ>OHCTBa 10.0.10.35 H IP-a;::~;pec ceTH 10.0.10.32. YKa:>KHTe 
KOJIHqecTBO nyJieH MaCKH. 

~ ,ZJ:aubi IP-a;::~;pec YCTJ>OHCTBa 10.0.10.35 H IP-a~pec ceTH 10.0.8.0. YKa:>KHTe Ko­
JIHqecTso e~HHHQ MaCKH. 

~ ,ZJ:aubi IP-a;::~;pec YCTJ>OHCTBa 1 0.0.11.35 H IP-a;::~;pec ceTH 1 0.0.1 0.0. YKa:>KHTe 
KOJIHqecTBO nyJieH MaCKH. 

[!!] ]J:aubi IP-a;::~;pec ycTJ>OHCTBa 1 0. 0.10 .3 5 H IP -a;::~;pec CeTH 1 0. 0. 0. 0. Y Ka:>KHTe KO­
JIHtieCTBO e~HHHQ MaCKH. 

00 ,ZJ:anLI IP-a.npec ycTJ>OHCTBa 10.0.10.35 H IP-a~pec ceTH 10.0.10.32. YKa:>KHTe 
KOJIHlleCTBO e~HHHQ MaCKH. 

~ ,ZJ:auhl IP-a.npec ycTJ>OHCTBa 10.0.10.35 H IP-a;::~;pec CeTH 10.0.10.32. YKa:>KHTe 
KOJIHqecTBO e~HHHQ MaCKH. 

~ K KaKOMY KJiaccy OTHOCHTC.SI a,npec 1 02.90.81.5? 

[!!] K KaKOMY KJiaccy OTHOCHTC.SI a,npec 17.255.221.155? 

[!!] K KaKOMY KJiaccy OTHOCHTC.SI a;:J;pec 225.90.81.5? 

~ K KaKOMY KJiaccy OTHOCHTC.SI a~pec 230.100.0.1 00? 
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~ K KaKOMY KJiaccy OTHOCMTCji a~pec 132.0.32.18? 

lliJ K KaKOMY KJiaccy OTHOCMTCji a~pec 191.20.2.188? 

~ K KaKOMY KJiaccy OTHOCMTCji a~pec 202.10.132.234? 

~ K KaKOMY KJiaccy OTHOCMTCji a~pec 193.17.64.127? 
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TexHonorHH nporpaMMHpoaaHHJI 

BBOA H BbiBOA IIHCJIOBOH HH$OPM8QHH. 

BblpalKeHHR 

OnepaTop sso.na B TiacKa.Tie - Read, BhiBo.na - Write. Bepc1ni 3THX onepaTopos 

(ToqHee, 3TO CTaH.napTHhie IIpOU,e):(yphl BBO,Z:(a-BhiBO):(a) C 6yKBaMH In Ha KOHU,e IIOCJie 

cooTBeTCTBYIOII.J;ero .neH:cTBH.SI nepeBO):(.SIT Kypcop Ha cne.nyiOII.J;YIO crpoKy: Readln, 
Writeln. B onepaTope sso.na 3aiiHChiBaiOT qepe3 3aii.SITYIO HMeHa nepeMeHHhiX, 

3HaqeHH.SI KOTOphiX Ha):(O BBeCTH. (Mbl peKOMeH.nyeM He BBO):(HTh C KJiaBHarypbl He­

CKOJihKO nepeMeHHhiX C IIOMOII.J;hlO O):(HOfO OIIepaTopa, a HCIIOJih30BaTh ):(JI.SI Ka)I()J,OfO 

3HaqeHH.SI csoH: sso.n.) 

B OIIepaTOpe BhiBO):(a B CK06KaX ):(OIIYCKaeTC.SI HCIIOJih30BaHHe CIIHCKa BhiBO):(a 

JII06oi1: ):(JIHHhl. 3JieMeHThl B HeM pa3,Z:(eJI.SIIOTC.SI 3aii.SITOH H MOryT 6hiTh pa3HOfO THIIa 

( CrpOKH CHMBOJIOB, KOTOpbie 3aiiHChiBaiOTC.SI B KaBhlqKaX, a TaK>Ke nepeMeHHhie, 

KOHCTaHThl, Bhipa:>KeHH.SI). BHHMaTeJihHO CJie):(HTe, qT06hi 3JieMeHThl BhiBO):(HMOH HH­

<J:>opMaU,HH He CJIHBa.TIHCh Me:>K.ny C06oi1:: HCIIOJih3YHTe IIpo6eJihl H .npyrHe pa3):(eJIHTe­

JIH, BOBpeM.SI nepeXO):(HTe Ha .npyryiO CrpOKY. 

B cno:>KHhiX cnyqa.s~x ):(JI.SI neqaTH Ta6JIHU., a TaK:>Ke qHcen B cToJI6HK y.no6Ho 

IIOJih30BaThC.SI r/JopMamHblM BblBOOOM: .z:(Jl.SI BhiBO):(HMOfO U,eJIOfO qHCJia HJIH CHMBOJia 

Ha):(O YKa3aTh, CKOJihKO II03Hll,HH rpe6yeTC.SI IIO):( Hero OTBeCTH Ha 3KpaHe, a ):(JI.SI Beii.J;e­

CTBeHHOfO qHcJia- eii.J;e H CKOJihKO U,H<J:>p HaneqaTaTh IIOCJie 3aii.SITOH. <l>opMaT CTaBHT­

C.SI qepe3 .nsoeToqHe Henocpe,ncTBeHHO nocne Ka)I()J,oro 3JieMeHTa BhiBO,na. HanpHMep: 

Write('S=', S:8:2) 
3,neCb S - BbiBO)J;HMa.SI nepeMeHHa.SI, 3HaqeHHe KOTOpOH - Beii.J;eCTBeHHOe qHCJIO. 0HO 

6y,neT BhiBe,neHO C )J;BYM.SI 3HaKaMH IIOCJie 3aii.SITOH, aHa BCe qHCJIO Ha 3KpaHe 6y,neT 

OTBe,neHO 8 II03Hll,HH. 

B KOHu,e nporpaMMbi :>KenaTeJibHO nepeso,nHTb crpoKy, qTo6hi pe3yJihTaThi pa-

6oThi cne.nyiOII.J;eH: nporpaMMhi neqaTa.TIHCh Ha .npyroH: crpoKe. B TiacKa.Tie 3TO HHO­

r.na ,neJiaiOT C IIOMOII.J;biO Readln, TOr,na pe3yJihTaThl MO:>KHO 6y,neT BH,neTb Ha 3KpaHe, 

IIOKa Ha KJiaBHaType He 6y,neT Ha:>KaTa KJiaBHIIIa BBO,na. 

Bbipa:>KeHH.SI B .SI3hiKe nacKa.Tib JaiiHCbiBaiOTC.SI B crpoqKy, H3-3a 3TOfO qacTO 

B03HHKaiOT «.nonoJIHHTeJibHhie» CK06KH. HanpHMep, .npo6b ix npaBHJibHO 3aiiHCaTh 

1/(2* X) HJIH 112/X. ApryMeHTbi <i>YHKU.HH IIHIIIyTc.SI B cKo6Kax, HanpHMep SIN(X). 

3aMe1.Jaaue. B 3TOM pa3,nene 3a,naqH c HOMepoM, noMeqeHHbiM 3Be3.noqKoi1, 

OTHOC.SITC.SI K qHcJiy Ja,naq IIOBbiiiieHHOH CJIO:>KHOCTH. 
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3aAI'IM K pa3aeny ccBBOA M BbiBOA 'IMCnOBOi MHIIJOpMIQMM. lblpi)I(IHMR>> 

[!] IlOJih30BaTeJib BBO,D;HT ,D;JIHHY CTOpOHhl KBa,n;paTa. BhiBeCTH Ha 3KpaH ero 

nJIOIUa,D;h. 

IT] IloJih30BaTeJih BBO,D;HT MHHhi cTopoH npHMoyroJihHHKa. BhiBeCTH Ha 3KpaH 

ero nJimua.n;h. 

[!] IloJih30BaTeJih BBO,D;HT .n;Ba qHcJia. BhiBeCTH Ha 3KpaH HX cpe,n;Hee apmpMeTH­

qecKoe. 

[!] IloJih30BaTeJih BBO,D;HT .n;Ba qHcJia. BhiBeCTH Ha 3KpaH HX cpe.n;Hee reoMeT­

pHqecKoe. 

[!] IloJih30BaTeJih BBO,D;HT .n;JIHHhi KaTeToB npHMoyroJihHoro rpeyroJihHHKa. Bhi­

BeCTH Ha 3KpaH ero rHnOTeHY3Y H nJIOIUa,D;h. 

0 IloJih30BaTeJih BBO,D;HT 3HaqeHHe yrJia B rpaeycax. BbiBeCTH Ha 3KpaH ero cH­

Hyc H KOCHHYC C TOqHOCThiO ,D;O 4-ro 3HaKa nOCJie 3anHTOM. CBepHTh OTBeT C 

Ta6JIHUaMH npa,n;Hca. 

YKaJauue. B HeKoTophiX H3hiKax nporpaMMHpoBaHHH apryMeHTOM cpyHKUHM 

Sin H Cos HBAAeTCH yroJI B pa.n;HaHax, no3TOMY BaM MO:>KeT noHa.n;o-

6HThCH nepeBeCTH BBO,D;HMhiH yroJI H3 rpa,n;ycOB B pa,n;HaHhl, a TOJih­

KO nOTOM 6paTh OT Hero CHHYC H KOCHHYC. 

IloJih30BaTeJih BBO,D;HT qHcJio N. BhiBeCTH Ha 3KpaH qepe3 3anHryiO (N-1 )2, N2 

H (N+I)2. 

,[(AA BBO,D;HMhiX qHceJI A H B npoBepHTh cnpaBe.n;JIHBOCTh cpopMYJihi (A+B)4 = 

A4+4A3B+6A2B2+4AB3+s4, T. e. BhJqHCJIHTh no OT,D;eJihHOCTH JieByiO H npa­

BYIO qacTH cpopMyJihi H cpaBHHTh HX. 

,[(JIH BBO,D;HMoro yrJia a npoBepHTh cnpaBe.n;JIHBOCTh cpopMyJihi sin2a + cos2a = I. 

YKaJauue. IlocKOJihKY Ha o6hlqHoii KJiaBHaTYPe HeT rpeqecKHX 6yKB, .n;JIH 

HMeHH yrJia a MO:>KHO HcnoJih30BaTh nepeMeHHhie A, Alpha HJIH 

HMeiOIUHe JII06oe ,n;pyroe nO,D;XO.n;HIUee no CMhiCJIY HMH. 
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llOJih30BaTeJih BBO.[{HT K03cpcpH~HeHThl a, b H C KBa.n:paTHOrO ypaBHeHH}I 

ax2 +bx+c=O. BhlsecTH Ha 3KpaH KOpHH 3Toro ypasHeHH}I. 

UpuMelJauue 

llpH HallHCaHHH nporpaMMhl MO:>KHO cqHTaTh, qTo KOpHeH y 3TO­

ro ypaBHeHH}I BCer,lla .[{Ba, H BBO.[{HTh TaKHe K03cpcpH~HeHThl, qTo6hi 

KOpHeH ,lleHCTBHTeJihHO 6hiJIO .[{Ba HJIH O,llHH (Tor.n:a cqHTaeTC}I, qTo 

KOpHeH .[{Ba, HO OHM COBllaJIH). HanpHMep, a=2, b=8, c=8; a=1, b=O, 
c= -1; a=1, b= -3, c=2. 

llposephTe cnpaBe,llJIHBOCTh TeopeMhi BHeTa ,llJI}I KOpHeu 3Toro 

ypaBHeHH}I (a HMeHHO, BhiBe,llHTe Ha 3KpaH (x 1 +x2)a H X 1x2a H cpaB­

HHTe 3TH qJicJia CO 3HaqeHH}IMH nepeMeHHOH b H nepeMeHHOH C CO­

OTBeTCTBeHHO ). 

[!!] lloMeH}ITh MecTaMH 3HaqeHH}I nepeMeHHhiX A H B. 

112*1 lloMeH}ITh MecTaMH 3HaqeHH}I nepeMeHHhiX A H B, He HCnOJih3Y}I scnoMora­

TeJihHYIO nepeMeHHyiO. 

YcnoaHbli onepaTop 

Y CJIOBHhiH onepaTop MO:>KHO npe.[{CTaBHTh CJie.[{yiOIUHM o6pa30M: 

If <ycnosHe> Then <rpynna onepaTopos> Else <rpynna onepaTopos> 

3.n:ech <ycnosHe> - ycnosHoe (norHqecKoe) Bhipa:>KeHHe. qame scero B KaqecTBe 

YCJIOBHH cpHrypHpyiOT OTHOIIIeHH}I (HanpHMep, X> 0), KOTOpbie 6biBaiOT CB}I3aHhl 

Me:>K,lly co6ou JIOrHqecKHMH onepa~H}IMH (And, Or). B nacKane B TaKOM cnyqae OT­

HOIIIeHH}I Ha,llO 6paTh B CK06KH; 

<rpynna onepaTopos> - O.LJ:HH onepaTop HJIH HeCKOJihKO. EcnH onepaTopos 

60Jihiiie O,llHOrO, TO B llaCKaJie OHM 3aKJIJOqaJOTC}I B onepamopHble CK06KU Begin ... 
End. HanoMHHM, qTo HCnOJih30BaTh Goto He peKoMeH.LlyeTC}I, CTPYKrypa }13hiKa no-

3BOJI}IeT 06XO.[{HThC}I 6e3 TaKHX nepeXO.[{OB. 

qaCTO npHMeH}IeTC}I yKopoqeHHhiH ycJIOBHhiH onepaTOp - 6e3 BTOpOH qacTH 

(Else). 

3aAIIIM K pa3Aeny ccYcnOBHbiH onepatop» 

[!] llOJib30BaTeJih BBO,llHT ro.n:. BbiBeCTH Ha 3KpaH OTBeT, }IBAAeTC}I JIM rO,[{ BHCO­

KOCHhiM. 

6-1648 
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YKa3aHHe. 06bilJHO Ka:JK)l.hiH fO)l., KOTOpbiH )l.eJHITC51 Ha 4,- 3TO BI1COKOCHhiH 

roL{, KpoMe neT cToneT11H (L{en51llli1XC51 Ha 1 00). Ho cpeL{I1 nocneL{­

HI1X fO)l., L{ell5lllli1HC51 Ha 400, TaK:JKe ClJIITaeTC51 BI1COKOCHhiM. 

[!] flonh30BaTenh BBO.LI.11T uenoe lli1Cno. Ecn11 oHo 51Bn5leTc51 tieTHhiM 11 np11 3TOM 

He HaXO.LI.11TC51 Me:JKL{y 10 11 20, TO BbiBeCTI1 Ha 3KpaH ero KBa.LI.paT. B npoTI1B­

HOM cnyqae HanetiaTaTb 11CXO)l.HOe lli1Cll0. 

[I] flonh30BaTenh BBO.LI.11T uenoe tii1cno. IlporpaMMa L{On:JKHa OTBeTI1Th, lleTHhiM 

11llH HeqeTHbiM 51Bll5leTC51 3TO lli1Cll0. 

0 Ilonb30BaTenb BBOL{I1T uenoe lJHCllO. IlporpaMMa L{Oll:JKHa OTBeTI1Tb, lleT­

HbiM 11lll1 HelleTHhiM 51Bll5leTC51 3TO lJI1CllO, )l.eni1TC51 lll1 OHO Ha 3 11 )l.eni1TC51 

llH OHO Ha 6. 

[!:] IlOllh30BaTenb BBO,lli1T K03<l>qmU11eHTbl a, b 11 C KBa)l.paTHOfO ypaBHeHI151 

a.x2+bx+c=O. BhiBeCTI1 Ha 3KpaH see KOpH11 3Toro ypasHeHI151 11n11 coo6rn:eHI1e 

0 TOM, liTO 11X HeT. 0TL{ellhHO paCCMOTPeTh cnyqaii, KOr)l.a KOpH11 COBna)l.aiOT. 

[!] Ilonh30BaTenh BBO.LI.11T L{Ba lli1Cna. Ecn11 nepsoe tii1cno MeHbllle BToporo, TO 

BbllJI1CllHTb 11X CYMMy, 11Haqe- pa3HOCTb nepBOfO 11 BTOpOrO. 

ITJ B KOMnhiOTep BBO.LI.I1TC51 lll1cno (Hanp11Mep, )l.anhHOCTh BhiCTPena). EcnH OHO 

HaXO)l.I1TC51 B HHTepsane OT 28 )1.0 30, TO HanetiaTaTh TeKCT IlQilAJI, 11Halle­

HE IlOilAJI. 

[!] B KOMnhiOTep BBO.LI.11TC51 ll11cno (.LI.anbHOCTh BhiCTPena). EcnH oHo HaXO.LI.HT­

C51 B 11HTepsane OT 28 )1.0 30, TO HaneqaTaTb TeKCT IlQilAJI; ecn11 OHO 6onh­

llle Hlll1 paBHO 30, TO HanetiaTaTb IlEPEJIET; ecn11 OHO 6onbllle 0, HO MeHb­

llle 11n11 paBHO 28, TO HE)::t:OJIET; ecn11 MeHhllle 11n11 pasHo 0 - HE EEH 110 

CBOHM. 

~ Ka.riLKYJIHTop v.l. Ilonh30BaTenh BBO.LI.11T lll1cno, onepau1110 (cno:JKeHI1e, Bhi­

lli1TaHI1e, YMHO:JKeHI1e 11n11 L{eneH11e) 11 BTopoe tii1cno. PacnetiaTaTh pe3ynhTaT. 

YKa3auue. l1cnonh3YHTe .LI.n51 BBO.LI.a lll1cen 11 onepau1111 TP11 pa3HhiX onepaTo­

pa Readln. 3HaK onepaiJ:I1H L{On:JKeH HMeTh Tl1n Char. 
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lJ,HKJibi 6biBaiOT rpex BH)lOB: C rrpe.uycJIOBHeM, C IIOCTYCJIOBHeM H C H3BeCTHbiM qHc­

JIOM IIOBTOpOB. B TeJie QHKJia MO)I(eT CO)lep)l(aTbCji O)lHH HJIH HeCKOJibKO orrepaTOpOB, 

KOTOpbie H cne.uyeT IIOBTOpj~Tb. 

B tf.UKlle c npeoyclloBueM, KaK cne.uyeT H3 ero Ha3BaH~, cHaqana rrposepjleTCji 

HeKOTOpoe YCJIOBHe H B 3aBHCHMOCTH OT ero HCTHHHOCTH JIH60 BbiiiOJIHjieTCji TeJIO 

UHKJia (rrocne qero OMTh nposepjleTCjl ycnos11e), JIH6o Teno nporrycKaeTCjl H BbiiiOJI­

HjleTcjl orrepaTop, cne.uyromaii 3a orrepaTopoM QHKJia. TaKHM o6pa30M, B03MO)I(Ha 

CHTyau;~, KOr)la TeJIO TaKOrO QHKJia He BbiiiOJIHHTCji HH pa3y. llpH HCIIOJib30BaHHH 

::noro BH)la QHKJia Ha)lO CJie)lHTb, qTo6bi rrepeMeHHbie, 3a)leHCTBOBaHHbie B YCJIOBHH, 

6biJIH orrpe)leJieHbl (BBe)leHbl HJIH HM IIpHCBOeHbl 3HaqeH~) )lO BXO)la B QHKJI. 

ll,HKJI c rrpe.uycnosHeM peanH3yeTCji orrepaTopoM 

While <ycnos11e> Do <orrepaTop> 

06paTHTe BHHMaHHe, qTo s QHKJie While rrocne Do .uorrycKaeTcji TOJibKO OLlHH (!) 
orrepaTOp. ECJIH B 3TOM MeCTe Ha)lO IIOCTaBHTb HeCKOJibKO OIIepaTOpOB, TO Ha)lO rrpe­

BpaTHTb HX s O.UHH, 3aKnroqHs s orrepaTopHbie cKo6KH Begin ... End. 
B tf.UKlle c nocmyclloBueM ycnosHe BbiiiHChiBaeTCji H rrposepjleTCji rrocne Bbi­

rronHeHHjl TeJia QHKJia. B 3aBHCHMOCTH OT ero HCTHHHOCTH QHKJI JIH60 IIOBTOpjieTCji 

eme pa3, n116o 3aseprnaeTCji. TaKoif QHKJI scer.ua BhiiiOJIHjleTcjl xoTjl 6bi OLlHH pa3, 

a rrepeMeHHbie, 3a)leHCTBOBaHHbie B yCJIOBHH, MOryT OIIpe)leAATbCji B TeJie QHKJia . 

.D:njl QHKJia c rrocTycnosHeM rrpe.UHa3HaqeH onepaTop 

Repeat <orrepaTopbi> Until <ycnos11e> 

KoHeqHo, 3TH UHKJibi MO)I(HO peanH30BaTb c rroMOW:biO onepaTopa nepexo.ua 

Goto. Ho B IlacKane HCIIOJib30BaHHe ::noro orrepaTopa HaCTOJihKO He rrpHBeTCTByeT­

Cji, qTo TaKHe IIpHMepbl Mbl pa36HpaTb He 6y)leM. 

OrrepaTOpbl QHKJia, B 3aBHCHMOCTH OT ycJIOBHji, MOryT IIOBTOpj~TbCji CKOJibKO 

yrO)lHO pa3, B TOM qHCJie H 6eCKOHeqHOe KOJIHqecTBO pa3, T.e. Bbl3biBaTb «3aQHKJIH­

BaHHe» rrporpaMMbi. KaK ::noro H36e)l(aTb? 

llpH pa6oTe Ha)l anropHTMOM CJie)lHTe, qT06bi nepeMeHHbiM, KOTOpbie 3a­

)leHCTBOBaHbl s <ycnoBHH>, B <Tene> rrpHcBaHBaJIHCb HOBbie 3HaqeH~. HarrpHMep, 

ecnH ycnosHe QHKJia (X<O), a B Tene QHKJia rrepeMeHHOH Xsoo6me HeT, TaKoif UHKJI 

ec1n1 HaqHeT BhiiiOJHUIThC~, TO HHKOr.LJ:a He 3aKoHqlfTC~. Ho o6hiqHo 3aQHKJIHBaHHe 

IIpOHCXO)lHT B 6onee CJIO)I(HbiX CHryaQH.HX. 

llpH HaJIHqHH KOMIIbiOTepa )lJI~ 6opb6bi C 3aQHKJIHBaHHeM Ha)lO rrpHMeH.SITh 

rrornarosyro oTna.uKy. 0Ha MO)I(eT 6hiTh scTpoeHa s cpe.uy rrporpaMMHposaHHjl, 

KOTOpOH Bbl IIOJih3yeTeCb, HJIH ee MO)I(HO peaJIH30BaTb caMOCTOj~TeJihHO, BCTaBHB 

B TeJIO QHKJia )lOIIOJIHHTeJibHbie ( OTJia)lOqHbie) OIIepaTOpbl BBO)la H BhiBO)la (Bbi­

BO)la - qTo6bi HarreqaTaTb 3HaqeHHji nepeMeHHbiX, OT KOTOpbiX MO)I(eT 3aBHCeTb 



164 r nasa 6. TexHonor~51 nporpaMM~posaH~51 

3ai..J:JIKJII1BaHI1e, BBO.lla - qT06bi np110CTaHOB11Th Ha BpeM.SI BhiTIOJIHeHI1e nporpaM­

Mhl, 11Haqe np11 3aU:11KJII1Bllleiic.SI nporpaMMe pe3yJihTaThi 6y.n:yT 6ecKoHeqHo «6e­

:>KaTh» no 3KpaHy, Bhi He ycneeTe 11x pa3rJI.s~.n:eTb). Tiepe.n: JanycKOM Ha BhiTIOJIHeHI1e 

nporpaMMhl, B KOTOpOH eCTh U:I1KJI, Ha.ll:O COXpaHI1Th ee Ha .lli1CKe, TaK KaK MO:>KeT 

C03.llaThC.SI CI1TyaU:11.SI, np11 KOTOpOH BaM 113-3a 3al{11KJII1BaHI1.SI np11.n:eTC.SI 3aBeplllaTh 

pa6oTy c noTepeii nporpaMMhi. 

O.n:HaKo Ha Ef3 y sac He 6y.n:eT KoMnhiOTepa 11 HI1KTO He noMo:>KeT saM He 

TOJihKO 11cnpas11Th, a .n:a:>Ke o6Hapy:>KI1Th 3aU:11KJII1BaHI1e s sall.Ieii nporpaMMe. KaK 

6biTh? CnacaeT TOJihKO nporoH nporpaMMhi spyqHyiO c nocrpoeHI1eM Ta6JI11U: 3Ha­

qeHI1H nepeMeHHhiX Ha Ka:IK.ll:OM lllare U:11KJia. 3aTO np11 TaKOH pa6oTe Bbl He TOJibKO 

«noiiMaeTe» 3aU:11KJII1SaHI1e, HO 11 s 6oJibllii1HCTBe c.rryqaes onpe.n:eJII1Te ero np11q11ey. 

TiporpaMMbl C U:11KJiaMI1 Mhl HaCTO.SITeJibHO peKOMeH.n:yeM nposep.SITb OC06eHHO TI..l{a­

TeJibHO. 

l.JwOl C U36ecmHblM l.JUCJlOM noemopeHUU np11 npasi1JibHOM ero 11CTIOJib30BaHI111 

3al{I1KJII1ThC.SI He MO:>KeT. A npaSI1JibHOe 11CTIOJib30SaHI1e KaK pa3 11 COCTOI1T B TOM, 

qT06bi TII1CaTb ero TOJihKO S TeX CJiyqa.SIX, Kor.n:a KOJII1qecTSO TIOBTOpeHHH Onpe,ZJ;eJie­

HO .ll:O Haqana U:HKJia (HanpHMep, eCJIH Ha.ll:O o6pa6oTaTh see KOMTIOHeHTbl MaCCHBa). 

B o6meM s11.n:e onepaTop ShirJI.SI.ll:HT TaK: 

For <nepeMeHHa.SI U:HKJia>: = <sbipa:>KeHHe1> 

To (HJIH downto) <soipa:>KeHI1e2> Do 
< 1 on epa Top> 

ilOSTOpHM, qTo eCJIH SMeCTO O.ll:HOrO onepaTopa Ha.ll:O TIOCTaSHTb HeCKOJibKO, 

TO 11CTIOJih3YIOT onepaTOpHhie CK06KH. 

11Hor.n:a 113 TaKoro U:I1KJia rpe6yeTc.SI .n:ocpoqHo sbiHTH (He noHa.n:o6HJIOCb .n:e­

JiaTh see ll.IarH, pellleHI1e y:>Ke H3secTHO ). B TiacKane .ll:JI.SI 3Toro HcnoJio3yeTC.SI one­

pa Top Break. 
OnepaTop For HMeeT HeCKOJibKO oco6eHHOCTeii, KOTopbie Ha.n:o 3HaTb, qTo6bi 

6e30ll.IH60qHO HM TIOJih30SaThC.SI. 

1. KoHeqHoe 3HaqeHHe nepeMeHHoii U:HKJia, npH KOTopoM ero BbiTIOJIHeHHe npe­

KpaTI1TC.SI, ShJqi1CJI.SieTC.SI np11 SXO.lle S U:HKJI, TI03TOMY H3MeHeHHe 3HaqeHH.SI 

<Bbipa:>KeHH.S12> S TeJie U:11KJia He BJieqeT 3a C060H H3MeHeHH.SI qHCJia TIOBTOpe­

HHH U:HKJia. Hanp11Mep, U:HKJI 

N:=5; 
For 1:=1 ToN Do 

N:=2; 

SbiTIOJIHI1TC.SI 5 pa3, a He 2. 

2. B TiacKane napaMerp U:11KJia He Mo:>KeT 6hiTb semecTBeHHbiM - TOJibKO u:eJibiM 

(JIH60 CI1MBOJihHhiM). lllar S TiaCKaJie MO:>KeT 6hiTh paseH TOJibKO 1 HJIH -1. 
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3. B ITacKarre MeH»Th 3HaqeHHe nepeMeHHOM u:mma B Tene U:HKJia HeJih3». ITo­

cne.u.cTBHH MOryT fihiTh CaMbiMH pa3HhiMH: OT HrHOpHpOBaHHH KOMllhiOTepOM 

3THX .u.eifcTBHif .u.o 3aU:HKJIHBaHH». ITocne HOpMarrhHoro Bhixo.u.a H3 U:HKJia 3Ha­

qeHHe nepeMeHHOM U:HKJia cqHTaeTCH Heonpe..a.eJieHHhiM (nOCKOJihKY B 3aBHCH­

MOCTH OT BepCHH H3biKa MOJKeT 6hiTh pa3HhiM). 

38A811H K P83Aeny ccQHKnbl>> 

[!] PacneqaTaTh nepBhie 16 cTeneHeii qwcna 2. 

YKaJauue. ,[{n» xpaHeHH» nepeMeHHOM, HBJIHIOIIJ,eifc» cTeneHhiO .LJ.BOHKH, wc­

noJih3YHTe THn Longint. 

[!] PacneqaTaTh nepBhie 20 qwcen <l>w6oHaqqw. 

UpuMe"'lanue. qwcna <l>w6oHaqqw nonyqaroTc» cne.u.yroiiJ,HM o6pa3oM: nep­

aoe H BTopoe qwcna nocne.u.osaTeJihHOCTH paBHhi e..a.HHHU:e, a KaJK­

.u.oe nocne.u.yroiiJ,ee qwcno paBHO cyMMe .u.syx npe.LJ.hi.lJ.YIIJ,HX. Ta­

KHM o6pa3oM, F1=F2=1, F3=F1+F2=1+1=2, F4=F2+F3=1+2=3, 
F5=F4+F3=2+3=5 H T . .u.. 

[!] I1oJih30BaTeJih BBO.U.HT 10 u:enhiX qwcen. ITo.u.cqwTaTh, CKOJihKO cpe.u.w HHX qeT­

HhiX qwcen. 

[!] I1onh30BaTeJih BBO.LJ.HT 10 u:enhiX qwcen. IIo.u.cqwTaTh, CKOJihKO cpe.u.w HHX no­

JIOJKHTeJihHbiX, CKOJibKO OTPHU:aTeJihHbiX qwcen 11 CKOJihKO Hyneif. 

[!] I1oJih30BaTeJih BBO.U.HT u:enhie qwcna, 3aKaHqwaa» BBO.ll. qwcnoM 0. ITo.u.cqwTaTb, 

CKOJihKO cpe.u.u HHX HeqeTHhiX queen, HO npH 3TOM He .U.eJIHIIJ,HXCH Ha 5. 

YKaJauue. Ecnw ToqHoe qwcno npoxo.u.os U:HKJia eiiJ,e He onpe.u.eneHo B MO­

MeHT Haqarra ero BhlllOJIHeHHH, TO y.u.o6Hee HCllOJih30BaTh QHKJI 

Repeat HJIH While. 

[!] I1onh30BaTeJih BBO.U.HT u:enhie qwcna, 3aKaHqwaa» BBO.U. qwcnoM 0. IIo.u.cqwTaTh 

KOJIHqeCTBO H npOH3Be.U.eHHe TeX H3 HHX, KOTOpbie 60Jibllle 0 H MeHhllle 10. 

ITJ HaifTH pa3HHU:Y MeJK.u.y Haw6oJihlllHM 11 HaHMeHhlllHM qwcnaMH H3 aae.u.eHHhiX 

llOJib30BaTeJieM. 

[!] fiOJih30BaTeJih BBO.lJ.HT C KJiaBHaTYPhl QeJihle llOJIOJKHTeJihHhie qHcJia ( HX KOJIHqe­

CTBO He orpaHwqeHo ). OcTaHOBHTh ero, CKa3aB «,[{ocTaToqHO>>, KaK TOJihKO CYM­
Ma BBe.U.eHHhiX qwceJI CTaHeT 60Jihllle 100. BhiBeCTH, CKOJihKO lffiCeJI BBe.U.eHO. 
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[!] IlOJ1b30BaTeJlh BBO.lli1T e KJlaBHaTypbl ei1MBOJ1bl (11X KOJ111qeeTBO He OrpaHHqe­

HO). IlpeKpaTI1Tb pa6oTy, KaK TOJlbKO OH B eyMMe BBe,lleT 5 pa3 ei1MBOJ1 «F». 

!1 0*1 Y eJJOBI1e TO )l(e, qTO 11 B rrpe.llhl.llYIUeH 3a,llaqe, HO rrpeKpaTI1Tb pa6oTy B TOM 

enyqae, Korna rroJJh30BaTenh sseneT ei1MBOJJ «F» 5 pa3 no.up.s~n. 

[!!] «Hap11eosaTh» Ha 3KpaHe np.s~MoyronhHI1K pa3Mepa M*N (3HaqeHI1.H BBOMTe.H e 

KJJaBI1aTYPhi), T.e. Ha 3KpaHe .UOJJ)I(HO 6hiTh M eTPOK noN 3BeJ.noqeK B Ka)l(.llo:H. 

Y Ka3aHHe. 06paTI1Te BHI1MaHI1e: eeJJH UI1KJ1bl BJlO)I(eHbl .llpyr B .llpyra, TO 

rrepeMeHHbie UI1KJ1a .ll0Jl)I(Hbl 6biTb pa3J111qHbiM11; eeJJH )l(e UI1KJ1bl 

ene.nyiOT .upyr 3a .llpyroM, TO MO)I(HO ITOJlb30BaThe.H O.llHOH H TOM )l(e 

rrepeMeHHOH .llJl.H 060HX UI1KJ10B. 

«Hap11eOBaTb» Ha 3KpaHe np.HMOyrOJlbHhiH paBHOeTOpOHHHH 

e KaTeToM N (3HaqeHI1e BBO.lli1Te.H e KJJaBI1aTyphi): 

A) np.HMOH yron «eMoTp11T» sneso ssepx; 

E) np.HMOH yron «eMoTp11T» sneso BH113; 

B) np.HMOH yron «eMOTPI1T» snpaso BBepx; 

IlpHMephi p11eyHKOB nn.s~ N=3: 

TPeyronhHI1K 

A) *** E)* B)*** 
** ** ** 
* *** * 

BhiBeeTH Ha 3KpaH see .llBY3HaqHhie q11ena no 1 0 B Ka)l(.uo:H eTPOKe. 

IloeqHTaTh eyMMY H np0113Be,lleHHe U11<i>p BBe,lleHHOfO uenoro ITOJ10)1(11TeJlhHO­

rO q11ena N. YqeeTh 3HaqeHI1.H N :( 1 000 000. 

MaccHBbl 
Maccue - HeKoTopoe KOJJHqeeTBO 3JJeMeHTOB, KOTopoe MO)I(eT xpaHI1Tbe.H B rraM.HTI1 

KOMnhiOTepa Ha npoT.H)I(eHI111 pa6oThi rrporpaMMhi. Bee 3JJeMeHThi MaeeHBa HMeiOT 

o6mee 11M51 ( 11M51 Maeei1Ba) 11 HOMep B Maeei1Be ( OH 3aiTI1ebJBaeTe.H errpaBa OT 11MeHI1 

B eK06KaX). 

Maeei1Bhi o6.s~3aTenhHO Hano orrHebJBaTh ( o6b.HBJJ.HTh) B Haqane rrporpaMMhi, 

qTo6hi non HHX 6hma oTseneHa rraM.HTh. Harrp11Mep MaeeHB 113 20 q11een B IlaeKane 

MO)I(eT 6biTb OITHeaH TaK: 

Var M: Array [1..20] Of Real; 
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Pa6oTaiOT c MaccusaMu o6hiqHo no3neMeHTHO, KaK npasuno, ucnoJJh3YH one­

paTop U,HKJla for, TaK KaK HM BBeCTM BeCh MaCCHB U,eJJMKOM, HM HaneqaTaTh HeJlh3.SI­

Ha)l.O 3TO )l.eJJaTh C Ka:JK)l.hiM 3JleMeHTOM no OT)l.eJlhHOCTM. 

Tipu pa6oTe c MaccusaMM Ha)l.o cne)l.MTh, qro6hi He BhiiiTH 3a rpaHHU.hi Maccusa 

(HanpuMep, B Maccuse 113 5 3JJeMeHToB HeJJh3H o6pamaThC.SI K 7-MY). B HeKOTOphiX cny­

qa.ID( CMCTeMa nporpaMMHpoBaHM.SI OTCJle)I(HBaeT TaKMe oum6KM (HanpHMep, Typ6o na­

CKaJJh MO:JKHO ClleU,HaJJhHhiM o6pa30M HaCTpOMTh) 11 MHcpOpMHpyeT llOJlh30BaTeJl.SI 0 HHX. 

B 6oJJhlllMHCTBe :JKe cnyqaes KOMnhiOTep npu TaKoM o6pameHMH pa6oTaeT c HeKoTo­

phiMM )l.aHHhiMH 113 naM.SITH, HMKaKOfO OTHOllleHM.SI K BallleMY MaCCHBY He HMeiOillHMH. 

flporpaMMa C TaKOH OlllM6KOH MO:IKeT )l.aBaTh BpeMeHaMM npaBHJihHhie, a BpeMeHaMH He­

npaBHJihHhie pe3yJJhTaThi. Ha Ef3 3Ta OruiOIIIHOCTh scer)l.a 6y.ll.eT cqMTaThCH OIIIM6Koi1. 

B peanhHhiX, BcTpeqaromuxc.s~ B :JKM3HM 3a)l.aqax nporpaMMMCT o6hiqHo caM 

pelllaeT, Hy:JKeH JlM eMy )l.Jl.SI xpaHeHMH )l.aHHhiX MaCCMB MJlM KaKaH-TO HHa.SI CTpyKry­

pa. B 3a)l.aqax, npe)l.naraeMhiX Ha Ef3, B 6oJJhlllMHCTBe cnyqaes .SIBHO yKa3hiBaeTC.SI, 

KaK 3a)l.aiOTCH 11 xpaH.SITC.SI )l.aHHhie. flo3TOMY eCJlH TaKMX yKa3aHHH HeT, TO yqeHMK 

)l.OJl:JKeH llOJlh30BaThCH MaCCMBOM TOJlhKO B TOM cnyqae, eCJJM 6e3 XpaHeH.IDI )l.aHHhiX B 

Maccuse 3a)l.aqy peiiiMTh HeB03MO:JKHO. Ecnu :JKe B 3a)l.aqe .SIBHO YKa3aHo, qTo )l.aHHhie 

XpaHHTCH B MaCCHBe, TO ee Ha)l.O peiiiaTh, 06.SI3aTeJlhHO HCllOJlh3YH MaCCMB (11, Hao6o­

pOT, eCJJM llOCJle)l.OBaTeJlhHOCTh )l.aHHhiX BBO)l.HTC.SI 11 o6pa6aThiBaeTCH, HO HMf)l.e He 

xpaHMTCH, Ha)l.O pelllaTh 3a)l.aqy 6e3 11CllOJlh30BaH.IDI MaCCMBa). 

bOJlhlllMHCTBO 3a)l.aq, npe)l.JJaraeMhiX HH:JKe, MO:JKHO pelllMTh H 6e3 11Cll0Jlh30Ba­

HMH MaCCMBa; OHM npuBe)l.eHhl 3)l.eCh )l.Jl.SI M3yqeHM.SI MeTO)l.OB pa60Thl C 3TOH CTpyKry­

pOH )l.aHHhiX. 3aMeTMM TaK:JKe, qTo B 60JlhlliMHCTBe CJJyqaeB nepe)l. peiiieHMeM 3a)l.aqu, 

nocTasneHHOH B ycnosuu, Maccus Ha)l.o ssecTM. B TiacKane qacTo 6hiBaeT Y.ll.06Ho 

ocpopMHTh 3TO )l.eHCTBMe B BM)l.e npoU,e)l.yphi. 

YKaJauue. Bo scex 3a)l.aqax B )l.aHHOM pa3)l.ene, ecnu MHoe He yKa3aHo B HB­

HOM BM)l.e, CJle)l.yeT cquTaTh MaCCMB (MaCCMBhi) B YCJJOBHH 3a)l.aqu 

COCTOHillMM 113 10 U,eJJOqMCJleHHhiX 3JleMeHTOB. 

38A8'1M K P83Aeny ccMaCCMBbl>> 

[JJ Tionh30BaTeJJh BBO)l.MT Mace us A 113 1 0 u.enhiX q11cen. CcpopMuposaTh Maccus 

B, B KOTopoM see 3JJeMeHThi cne)l.yiOT B o6paTHOM nopx)l.Ke (nepBhiH 3JJeMeHT 

B B xsnxeTC.SI nocne)l.HMM B A 11 T . .ll..). 

3aMeqauue. 3Ta 3a.II.aqa cymecTaeHHO OTJnfqaeTCSI OT 3a,AaHIDI «Haneqa­

TaTh 3JleMeHThl MaCCMBa B o6paTHOM nOp.SI)l.Ke», TaK KaK )l.JlH Bhl­

llOJlHeHIDI IlOCJle)l.Hero )l.OCTaTOqHo JlMillh U,MKJla C 3afOJ10BKOM 

for J :=N down to 1 do. Tio3MU.MM 3JJeMeHTOB Mace MBa npu 3TOM He 

MeHHIOTCH. B )l.aHHOH :JKe 3a)l.aqe Ha)l.o MMeHHO ccpopMuposaTh Ho­

BhiH MaCCMB, qT06hi rrpu np.SIMOH neqaTM OHM BhiBO)l.MJlHCh B o6paT­

HOM nopH.II.Ke. 



168 I nasa 6. TexHonon151 nporpaMM~posaH~51 

[I] IIo.n:cqJuaTb pa3HMUY Me~y cyMMOH scex qeTHbiX M CYMMOH scex HeqeTHbiX 

3JieMeHTOB MaCCMBa QeJibiX qMceJI. 

[!] fiO,[(CqMTaTb pa3HMUY Me~y CYMMOH BCeX 3JieMeHTOB C qeTHbiMM MH,[(eKCaMM 

M CYMMOH BCeX 3JieMeHTOB C HeqeTHbiMM MH,[(eKCaMM. 

~ fiposepMTb, HBllileTCH JIM BBe,[(eHHbiH MaCCMB CMMMerpMqHbiM (T. e. nepBbiH 

3JieMeHT MaccMBa paseH nocJie.n:HeMy, BTopon- npe.n:nocJie,[(HeMy M T. ,[(.). 

YKa3auue. IlpM perneHMM no.n:o6HhiX 3a,[(aq, no.n:pa3yMeBaiOJ:nMX OTBeT «M» 
MJIM «HET», s IIacKane y.n:o6Ho MCTIOJib30BaTb nepeMeHHbie JIOrM­

qecKoro TMna. Mo:>KHO TaK:>Ke npMMeHHTb ueJihie nepeMeHHhie, npM­

HMMalOJ:nMe ,[(Ba 3HaqeHMH: 0 ( C06biTMe He npOM30IIIJIO, npaBHJIO He 

BbiTIOJIHeHO, OTBeT «HeT>> M T. n.) M 1 (co6biTMe CnyqHJIOCb, OTBeT 

«.n:a» M T. n.). TaKMe nepeMeHHbie B nporpaMMMposaHMM Ha3biBa­

lOTCH «cpJiaraMM» ( noToMy qTo MMeiOT .n:sa 3HaqeHIDI - cpJiar MO)KeT 

fibiTb «TIO,[(HHT» MJIM «OnymeH» ). 

[!] BhUICHMTh, see JIM 3JieMeHTbi sse.n:eHHoro noJib30BaTeJieM MaccMsa, p33JIM:qHbl. 

YKa3auue. EcJIM Bhi cpaBHMJIM 2-n 3JieMeHT MaccMsa c 3-M, TO nocJie 3Toro 

cpaBHMBaTb 3-n co 2-M y:>Ke He HY:>KHo. 3a HepauMoHaJibHbiH anro­

pMTM perneHMH 3a,[(aqM MO:>KeT 6biTb CHM:>KeHO KOJIMqeCTBO 6aJIJIOB 

Ha E13. 

[!] IIo.n:cqMTaTb cpe.n:Hee apMcpMeTMqecKoe scex orpMuaTeJibHbiX 3JieMeHTOB ueJio­

qMcJieHHoro MaCCMBa. 

[2] IIo.n:cqMTaTb KOJIMqecTso qMceJI, paBHbiX MaKCMMaJibHOMY 3JieMeHTY MaccMsa. 

[!] Onpe.n:eJIMTb HOMepa nepsoro M nocJie.n:Hero 3JieMeHTOB, KOTOpbie cosna.n:aiOT 

C MaKCMMaJibHbiM 3JieMeHTOM MaCCMBa. 

~ Onpe.n:eJIMTb KOJIMqecTBo 3JieMeHTOB MaccMsa, KOTOpbie 6oJibiiie CYMMbi csoHX 

«coce.n:en» CJiesa M cnpasa ( ecJIM 3JieMeHT- nepBbiH HJIM nocJie,[(HMH, TO cpaBHM­

saTh ero Ha,[(O, COOTBeTCTBeHHO, TOJibKO C npaBbiM HJIM C JleBbiM «COCe,[(OM» ). 

11 o·i Onpe.n:eJIMTb, CKOJibKO 3JieMeHTOB O,[(HOro 3HaKa HaXO,[(MTCH B KOHQe uenoqMc­

JieHHoro MaCCMBa M KaKOrO OHM 3HaKa. 
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llpuMe'lanue. CquTaeTc.s~, qTo qucno 0 He HMeeT 3HaKa, cne.nosaTeJihHO, oHo 

He MO)I(eT 6b1Th O.LJ:HOfO 3HaKa HH C IIOJIO)I(HTeJihHhiMH, HH C OT­

pHUaTeJihHhiMH qucnaMH. B cnyqae, ecnu rrocne,nHHM 3JieMeHTOM 

MaCCHBa HBJIHeTCH qHCJIO 0, Ha,no BhiBeCTH COOTBeTCTBYIOII.{ee C0-

06Il{eHHe. 

~ llyCTh B MaCCHBe H3 12 3JieMeHTOB xpaHHTCj{ KOJIHqecTBO oca,nKOB B Ka)l(,nOM 

Mecxue. Tpe6yeTCH HarreqaTaTh Ta6nuuy H3 3 cTon6uos, r.ne ,nJIH Ka)l(,noro Me­

cxua BhiBeCTH ero HOMep, KOJIHqecTBO OCa,nKOB B HeM H OTKJIOHeHHe KOJIHqe­

CTBa oca,nKOB B 3TOM Mecgue OT cpe,nHero.nosoro. 

YKaJauue. 3To KJiaccuqecKag 3a,naqa Ha ucnoJih3oBaHue Maccusos. Ee HeJih-

3H pelliHTh 6e3 xpaHeHHH ,naHHhiX B MaCCHBe, TaK KaK rrpu,neTCH npo­

CMarpHBaTh ux .nsa pa3a: qTo6hi Haihu cpe,nHero.nosoe 3HaqeHHe H 

qT06hi BrreqaTaTh B Ta6JIHUY OTKJIOHeHHe. 

[!!] .5JBJIHeTCH JIH BBe,neHHOe C KJiaBHaryphl CJIOBO IlaJIHH.LJ:pOMOM ( TaK Ha3hiBaiOTCH 

cnosa, KOTOphie cnesa Harrpaso u crrpasa Haneso quTaiOTcg o,nuHaKoso, Ha­

rrpuMep «IllaJialli», «.noxo.n» )? Cnoso MO)I(eT cocTOHTh H3 JII06oro (paJyMHoro) 

KOJIHqeCTBa 6yKB H 3aKaHqusaeTCH TOqKOH. 

[!!] C KJiaBHaTyphl BBO.LJ:HTCH OCHOBaHHe CHCTeMhl cqucJieHHH Sis (Sis < 1 0) H He­

KOTOpoe qHCJIO B 3TOH CHCTeMe cqucJieHHH. llepeBeCTH BBe,neHHOe qucJIO B ,ne­

CHTHlluyiO CHCTeMY cqucJieHHj{. 

llpuMe'lanue. Ha,uo aKKyparno BBO.nHTh qucno B 3a,uaHHoif cuCTeMe cqucneHHH, 

yqH'fhJBag, qro UH4>phl .LJ:OIDKHhl 6b1Th MeHhllle OCHOBaHHH CHCTeMhl 

cqucJieHHH. 

~ 3a.naHo qucno (B .necgTuqHoif cucTeMe cqucJieHug) H qucno Q (1 < Q < 10)­
ocHoBaHue cucTeMhi cqucneHHH. HarreqaTaTh 3a,naHHoe .necHTHqHoe qucno 

B Q-uqHoif cucTeMe cqucneHHH. 

~ 3a,uaH Maccus semecTBeHHhiX queen. Co3,naTh H3 ero 3JieMeHTOB .nsa Maccu­

sa, 3aiiHCaB B rrepBhiH IIOJIO)I(HTeJihHhie qucJia, a BO BTOpOH - OrpHUaTeJihHhie 

(B TOM )l(e IIOpH,nKe). 

YKaJauue. TaK KaK Mhi He 3HaeM Konuqecma rroJio)I(HTeJihHhiX u orpuuaTeJih­

HhiX quceJI, Ka)l(,nhiH H3 MaCCHBOB IIpH,neTCH orrpe,neJIHTh TOfO )l(e pa3-

Mepa, qro H 3a.zlaHHhiH, a BOT HCIIOJih30BaTh B K~OM MaCCHBe Ha.zlO 

6y,neT TOJihKO H)')I(HOe KOJiuqeCTBO nepBhiX II03HUHH (B «XBOCTe» 6y­

,neT «MY COp»). 3To Ha.zlO yqHThmaTh rrpu pacneqaTKe co3,naHHhiX Mac­

cusos: rreqaTaTh HX He IIOJIHOCThlO, a TOJihKO 3HatiHM)'IO HX qaCTh. 
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5!] Tip0113Becnt: IJJ1KJIJiqecKI1M C.UBJif MaCCI1Ba Ha O.UHY I10311U11l0 BJieBO 

(T. e. BTopoii 3JieMeHT nepecTaBHTh Ha nepsoe MecTo, TPeTI1M - Ha BTopoe 

11 T. )l., a nepBbiM 3JieMeHT- Ha OCB060)li1BIIIeeC51 IlOCJie)lHee MeCTO ). 

[!!] TiyCTh HOMep HeKOTOporo 6Jt:JieTa 3ai111CaH B MaCCI1B (Ka)l()la51 U11<flpa - 0)li1H 

3JieMeHT MaCCI1Ba). 51BJI51eTC51 1111 61111eT cqaCTJI11BhiM (T.e. CYMMa 3JieMeHTOB 

nepBOM I10JIOBI1Hhl MaCCJt:Ba pasHa CYMMe 3JieMeHTOB BTOpOM I10JIOBI1Hhl )? 

CtpOKH 

B TiacKane CTPOKOBhiM TI1TI .uaHHhiX string - 3TO Macc11s CI1MBOJIOB (char) . .D:n11Ha 

CTPOKI1 MO)I(eT 6hiTh oT 0 .uo 255 CI1MBOJIOB. Tip11 3TOM K CTPOKe MO)I(HO o6pall.J,aThc» 

I103JieMeHTHO, KaK K MaCCI1By, T.e. eCJII1 S 11MeeT TI1I1 )laHHhiX string, TO Mbl BI1paBe 

Han~t:caTh S[5] - 3TO 6y.ueT 5-ii C11MBOJI CTPOKH. 

B TiacKane onpe.ueneHhi cTaH.uapTHhie npoue.uyphi 11 <PYHKU1111 .un» pa6oThi co 

CTPOKaMJt:. 3a.uaqJt:, npe.ucTaBneHHhie B 3TOM pa3.uene, B nepsyro oqepe.uh Ha np11-

MeHeHHe 3TJIX npoue.uyp 11 <flyHKU11M, a TaK)I(e Ha onepaUH11 Ha)l nepeqi1CJIJIMhiMI1 

TI1IlaMJt: )laHHhiX. 

HanoMHI1M, qTo nepel{,UCflUMblMU munaMu i>aHilblX 51BJI51IOTC51 Te, 3JieMeHThi 

KOTOpbiX MO)I(HO I1pOHyMepOBaTh, I10CTaBI1B JIM B COOTBeTCTBI1e KOHeqHylO IlOCJie)lO­

BaTeJihHOCTb UeJibiX qJt:CeJI. 51pK11M I1pHMepOM nepeqi1CJII1M0f0 TI1Ila )laHHhiX MO)I(eT 

CJIY)I(I1Th TI1I1 char, IlOCKOJihKY BCe ero 3JieMeHThl 11MeiOT CBOM I10p51.UKOBhiM HOMep­

OT 0 .UO 25 5. B CBOIO oqepe.Uh, TI1I1 )laHHhiX string He 51BJI51eTC51 nepeqi1CJIJIMhiM ( ero 

3JieMeHThi He Jt:MeiOT CTPOroro nop».uKa), no3TOMY Ha.u nepeMeHHhiMI1 Tl1na string 
HeB03MO)I(Hbl onepaUJt:11 ord (B351TI1e I10p51.UKOB0f0 HOMepa), pred (npe.Uhi.IlYll.J,I1M 

3JieMeHT), succ (nocne.uyiOll.J,I1M 3JieMeHT) 11 HeKoTopbie .upyr11e. 

38AIIIIt K pa3Aeny ccCtpOKit» 

[!] Tio.ucqi1TaTh KOJII1qecTBO 3arnaBHhiX 11 CTPoqHhiX naTI1HCKI1X 6yKB "A" 11 "a" B 

TeKCTe, BBe)leHHOM TIOJib30BaTeJieM C KJiaBI1aTyph1. 

0 Tio.ucqlnaTb KOJIJt:qeCTBO apa6CKJIX U11<flp B TeKCTe, BBe)leHHOM TIOJih30BaTe­

JieM C KJiaBI1aTypb1. 

YKaJauue. qT06hi Jt:36e)l(aTh CJIO)I(HhiX norJt:qecKI1X KOHCTPYKUI1M np11 peiiie­

HHH 3a)laq, B KOTOpbiX TPe6yeTC51 I1pOBep11Tb BXO)I()leHJt:e O)lHOrO 

3JieMeHTa B HeKOe )lOCTaToqHo 60JiblllOe MHO)I(eCTBO (HanpHMep, B 

MHO)I(eCTBO apa6CKI1X U11<flp, COCT051ll.J,ee 113 1 0 3JieMeHTOB ), Mbl pe­

KOMeH.uyeM 11CI10Jih30BaTh B TiaCKaJie OI1epaUJt:lO in (BXO)I()leHHe BO 
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MHO)I(eCTBO) 11 THTI-.LJ:MaTia30H, KOTOpbiM MO)I(HO YKa3aTb .LJ:llil nepe­

qlfCllMMhiX TMTIOS .naHHhiX. Ecn11 )l(e 3TH KOHC'fPYKU:MM H3hiKa HB­

llHIOTCSI .llllSI sac He3HaKOMbiMM, TO np11 peiiieHMH TaKMX 3a.naq Bhl 

MO)I(eTe TIOllb30BaTbCSI ycnOBHbiM onepaTOpOM, HO KO.LJ: nporpaMMbl 

nonyqlfTCSI 6onee rpOM03.LJ:KMM. 

[!] Tio.ncqMTaTh KOnlfqecTSO 3arnaBHbiX 11 ClpOqHhiX naTMHCKMX 6yKs B TeKCTe, 

SBe.LJ:eHHOM TIOllb30SaTeneM. 

[!] Y6paTh 113 ClpOKM, sse.neHHOM nonb3osaTeneM, see npo6enhi 11 pacneqaTaTh ee. 

0 Y6paTh 113 sse.neHHOM nonh3osaTeneM ClpOKM Ha naTMHMU:e see «nocTopoHHMe» 

CMMSOllhl (T.e. see CMMSOllhl, KpOMe 3arnaSHbiX 11 ClpOqHbiX naTMHCKHX 6YKS, 

npo6enos 11 scex 3HaKos npenMHaHMH). PacneqaTaTh nonyqeHHYIO c1poey. 

[!] Bo sse.neHHOM nonh3osaTeneM TeKcTe c.nenaTh see 3arnasHhie naTMHCKMe 6yK­

Shi ClpOqHbiMH. 

[!] PacneqaTaTh Ta6n11u:y ASCII s s11.ne Ta6nMU:hi CMMsonos 113 16 ClpOK 11 16 
cTon6u:os. 

llpHMe1.JaHHe. Tip11 SbiBO.LJ:e Ha 3KpaH HeKOTOpbiX nepSbiX cny)l(e6HbiX CMMSO­

nos .LJ:MHaMMK KOMTiblOTepa MO)I(eT 113.LJ:aSaTh xapaKTepHbiM TIMCK. 

[!] PacneqaTaTh nepsoe cnoso 113 ClpOKM, sse.neHHOM nonh30saTeneM c KnasMa­

TYPhi. 

UpnMe'Ianue. B 3Toii 11 nocne.nyiOI..Qeii 3a.naqax CJW60M Mhi 6y.neM Ha3hiSaTh 

nocne.nosaTenbHOCTb CMMSOllOB, OT.LJ:eneHHYIO OT OCTanbHOfO TeK­

CTa ni06hiM KOnMqecTSOM npo6enos. 

[!] PacneqaTaTh nocne.nHee cnoso 113 ClpOKM, sse.neHHOM nonh30BaTeneM c Kna­

sMaTyphi. 

YKa3auue. PernMTh 3TY 3a.naqy B TiacKane MO)I(HO .nsyMH cnoco6aMM: s U:MKne 

M.LJ:TM C Haqana S KOHeU:, SbiMCKMSaH nocne.LJ:HlfM npo6en S TeKCTe, 

JJH6o H.LJ:TH c KOHU:a B HaqaJio, BhiHCKHBax nepBhiH npo6eJJ. CJJo)I(­

HOCTh nepsoro cnoco6a s TOM, qTo ecn11 npo6enhi sc1peTxTcx s 

caMoM KOHU:e TeKcTa, TO nocne.nHee cnoso Mhi nponycTMM, no3TO­

MY npocMolpeHHhie cnosa Ha.no 3anoMMHaTh. CnO)I(HOCTh sToporo 

COCTOHT S TOM, qTO cpyHKU:MIO pOS npM TaKOM HanpasneHJflf U:MKna 

npMMeHHTb He y.nacTC.H. B KOHU:e KHlfflf Mhl npHSO,[(JfM STOpOH 113 

3TMX cnoco6os, coqTx ero 6onee npocThiM s peanM3aU,MM. 
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[!!] Tio.acqJfTaTh KOJUfqecTBO CJIOB B CT}JOKe, BBe,lleHHOM llOJih30BaTeJieM. 

UpuMe'Ianue. 3Ta 3a.uaqa HeCKOJihKO CJIO)I(Hee npe.Uhi.llYilU1X, 11 pernaTh ee 

MO)I(HO CaMhiMII pa3HhiM11 CllOC06aMII. ,[{anee B 3TOM KHI1re 3a,llaqa 

BCT}JeTI1TCH BaM eru;e pa3 C npe,llJIO)I(eHI1eM pellii1Th ee C llOMOIUhiO 

peKypC1111. B KOHU:e KH11rll Mhl npiiBO.lliiM o6a perneHMH llO.ll COOTBeT­

CTBYIOIUI1MII HOMepaMII, II Bhl MO)I(eTe cpaBHI1Th, HaCKOJihKO HellOXO­

)I(IfMI1 MOryT 6hiTh perneHMH o.uHoii 11 TOM )l(e 3a.aaq11. 

[!!] B crpoKe, sse.ueHHOM noJih30BaTeJieM, y.usoi1Th see 3arnaBHhie naTI1HCKIIe 

6yKBhi (HanpHMep, A 3aMeHI1Th Ha AA). 

UpuMe'Ianue. B 3Toi1: 3a.aaqe HY)I(HO HMeHHO 113MeHIITh IICXO.llHYIO crpoKy, 

a He cq>OpMHposaTh .upyry10. 

CDaitnbl 

YKa3auue. IJ;11KJI For 1:=1 to Length(S) .UJIH perneHI1H 3TOM 3a.uaq11 

npHMeHHTh HeJih3H no cne.uyiOIUIIM np11q11HaM. B npou:ecce BhlllOJI­

HeHIUI U:IIKJia Mhl 6y.UeM BhlllOJIHHTh BCTaBKy CI1MBOJIOB B CTpOKy, 

TeM caMhiM yseJIJiqi1BaH ee .UJIHHy. Cne.uosaTeJihHO, Length(S) 6y­

.ueT MeHHThCH. KoMni1AATOp MO)I(eT pa6oTaTh no-pa3HOMy: KaKI1e­

TO BepC1111 KOMlli1JIHTOpa BhJqJICJIHIOT rpaHIIU:hl BhlllOJIHeHI1H U:IIKJia 

O,lliiH pa3 np11 nepBOM 3aXO,lle B Hero, KaKIIe-TO Bhlqi1CJIHIOT 11X np11 

Ka)l(,llOM npOXO,lle U:11KJia (IIMeHHO TaKaH pa6oTa KOMlliiJIHTOpa HaM 

6hma 6hi HY)I(Ha, ecn11 6hi Mhi IICllOJih30BaJIII U:IIKJI For), KaKI1e-To 

HBJIHIOTCH HacrpaHBaeMhiMII B 3TOM CMhiCJie. qT06hi JIIO,lll1, npose­

pHIOIUIIe Ha Ef3 sarn11 pa6oThi, He 3a.uasani1Ch sonpocoM, KaKoii 

KOMlli1JIHTOp H3hiKa Bhl 11MeeTe B Bll.llY B nporpaMMe, HalliiCaHHOM Ha 

JIIICTOqKe, He HcnoJih3YMTe .lliiHaMI1qecKHe rpaH11U:hi s U:11KJie For, a 

TaK)I(e He 113MeHHMTe caMocTOHTeJihHO nepeMeHHYIO U:11KJia BHYTPI1 

CaMOrO U:11KJia (IIMeHHO TaK npe.UyCMOT}JeHO B CTaH,llapTe H3hiKa Tia­

CKaJih). 

,[{aHHaH 3a.aaqa nerKo pernaeTcH c npHMeHeHHeM U:11KJia While IIJII1 

Repeat. 

Pa6oTa c Q>aiinoM B TiacKane se.ueTCH np11 noMOilll1 rjJai:l!loBoii nepeMemwii, KOTopaH 

Olli1ChiBaeTCH KaK file of <TI1ll KOMllOHeHT Q>aiina> IIJII1 text ( YTO, llO CYTI1, HBJIHeTCH 

Q>aMJIOM 113 CT}JOK). qT06hi aCCOU:1111pOBaTh Q>aMJIOBYIO nepeMeHHYIO C IIMeHeM peanh-
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HOrO <l>afuia Ha ,lJ;HCKe, HCDOJih3yeTCji onepaTOp Assign. 06bJqHO OH DHIIIeTCji O,lJ;HH 

pa3 s HaqaJie nporpaMMhi. 

CymecTsyeT .n:sa ocHOSHhiX pe)K.HMa pa6oThi c <I>ai:fJiaMH: pe)KHM 3an.HcH ( <I>ai:fJI 

OTKphiSaeTcji c noMOIUhiO onepaTopa ReWrite) H pe)KHM qTeH.Hjl (oTKphlsaeTCji c 

DOMOIUhiO Reset). llo OKOHqaHHH pa60Thl <l>afui Ha,n:o 3aKphiTh (:no 06ji3aTeJihHOe 

,n:eHCTS.He ,lJ;llil DOJIHOrO COXpaHeH.Hjl HH<l>OpMaU:HH, eCJIH <l>ai:fJI 6biJI OTKphiT S pe)K.HMe 

3aDHCH). 3TH npou:e,n:yphl MOryT 6biTh npHMeHeHhl K O,lJ;HOMY <l>ai:fJiy HeCKOJihKO pa3, 

DpH 3TOM pa6oTa C <l>aHJIOM 6y,n:eT scer,n:a HaqHHaThCji C HaqaJia, a OTKphiT.He ,lJ;llil 

3anHCH HenycToro <I>aiirra npHso,n:HT K y,n:aJieHHIO s HeM scei:f HH<l>opMaU:HH. O.n;Ho­

speMeHHO DHCaTh H q.HTaTh H3 O,lJ;HOrO H TOrO )l(e <l>ai:fJia HeS03M0)1(H0! 

B <I>ai:fJie scer.n;a .n;ocrynHa TOJihKO o.n;Ha no3HU:Hjl (npH OTKphiTHH <I>ai:fJia- Ha­

qaJihH~), C KOTOpOH MO)I(eT seCTHCh pa6oTa (qTeHHe HJIH 3aDHCh). qT06hi npoqHTaTh, 

HanpuMep, nocJie,n:HHH 3JieMeHT, npu.n;eTcjl npoquTaTh sech <I>ai:fJI. Ha3a.n; sepHyThCji 

HeJib3ji, eCJIH HeCKOJihKO KOMDOHeHT y)l(e npoquTaHO: qTo6bi Ollj{Th npoquTaTh nep­

SYJO, Ha,n:O CHOSa OTKphiTh <I>ai:fJI. 

B llacKaJie ecTh .n:sa cnoco6a pa6oThi c <I>ai:fJiaMH. O,n:Horo H3 HHX (npu noMo­

IUH 6y<l>epHOH nepeMeHHOH) Mhl 3,lJ;eCh KaCaTbCji He 6y,n:eM, TaK KaK OH He peaJIH30SaH 

s CHCTeMe Typ6o-llacKaJih. 

,[Lrul pa60Thl C <I>ai:fJiaMH Mhl 6y,n:eM HCDOJih30SaTh CTaH.n;apTHhie npou:e.zzypbl 

sso.n;a-shiso.n:a Read u Write. llpou:e,n:yphi Readln H Writeln MO)I(HO npHMeHj{Th 

TOJihKO .lJ:llil <I>ai:fJIOS THOa text. 06paTHTe SHHMaHHe Ha TO, qTO SSO,lJ;HTh H npOCMa­

rpHSaTh HH<l>OpMaU:HIO S <l>afuie THDa text MO)KHO C DOMOIUhiO llaCKaJih-pe,n:aKTOpa 

HJIH 6JIOKHOTa (Ho HeMS Word!). <l>aiiJihi scex ocTaJihHhiX THnos MO)I(HO 3anoJIHj{Th 

H npOCMarpHSaTh TOJihKO C DOMOIUhiO COOTSeTCTSYIOIUHX nporpaMM, TaK KaK npH 

3aDHCH HH<l>opMaU:HH S HHX npHMeHjleTCji ,n:pyr~ KO.D:HpOSKa. 

lloJie3HOH <l>YHKUHeH .lJ:llil pa60Thl C <l>aiirraMH jiSJUieTCji JIOruqecK~ <l>YHKU:Hjl 

EoF, KOTOp~ pasHa 11CTJ1HE, eCJIH ,lJ;OCTHrHYT KOHeU: <l>aiiJia. ,[Lrul <l>aiiJios text MO)I(HO 

npHMeHj{Th <l>YHKUHIO EoLn, KOTOp~ pasHa 11CTI1HE, eCJIH ,lJ;OCTHrHYT KOHeU: CrpOKH. 

38A811M K P83Aeny cccDainbl>> 

[!] 3anucaTh c KJiasuaryphi qucJia s <I>ai:fJI. 

YKaJauue. 3.n;ech oqeHh sa)I(HO s KOHU:e pa6oThi He 3a6hiTh 3aKphiTh <I>ai:fJI. 

11H<I>opMaU:Hjl, 3anucaHH~ s <t>aH.JI, coxpaHHTCjl nocJie pa6oThi npo­

rpaMMhi (s OTJIHqHe OT MaCC.Hsa), ee He HCDOpTHT 3asepiiieHHe pa-

60Thl KOMDhiOTepa H T. D. C DOMOIUhiO 3TOH nporpaMMhl (noMeHjiS 

THDhl ,n:aHHhiX) MO)I(HO no,n:rOTaSJIHSaTh <I>aHJihl ,lJ;llil ,n:pyrHX 3a,n:aq, 

[!] HaneqaTaTh Ha 3KpaHe co.n;ep)KHMoe <I>ai:fJia. 
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[!] CpaBHHTh )lBa <Paiina (6y.ueM cqHTaTh )lBa <Paiina paBHhiMH, ecnH B HI1X O)lHHa­

KOBoe KOnl1qeCTBO 3lleMeHTOB H COOTBeTCTBYlOllll1e 3neMeHThl paBHhl MeJK)ly 

co6oii). 

[!] 113 <Paiina BemecTBeHHhiX qlfcen BhiBeCTI1 Ha 3KpaH q11cna, CTO.sillll1e Ha qeTHhiX 

MecTax. 

[!] BhmecTH Ha 3KpaH 113 TeKCTOBoro <Paiina CTPOKY c 3a)laHHhiM HOMepoM. 

[!] 8 <Paiine Famil.txt xpaH.siTC.si <PaM11lll111, no O)lHOM Ha Ka)l()loii CTPOKe. TipH­

nl1caTh K KaJK)lOM <PaMHlli1H HM.si. 

npoQ8AYPbl M~YHKQMM 

KaK onpe.uenHTh, qTo n11caTh - npoue.uypy 11n11 <l>YHKu;mo? KaKHe nepeMeHHhie 6y­

.llYT .siBn.siThC.si napaMeTPaMI1 npoue.uyphi, a KaKI1e- noKanhHhiMI1, BHYTPeHHI1MI1? Co­

BeT TaKoii. BhmHIIIHTe, qTo B saiiieii 3a.uaqe .uaHo, a qTo Ha.uo HaHTI1 (KaK 3TO o6hJqHo 

nHIIIeTC.si B 3a)laqax no <l>113HKe Hll11 reoMeTp1111). Ecn11 HaHTI1 Ha)lO qTO-TO O)lHO, TO 

11Cnonh3yeTc.si <l>YHKQ11.si, np11qeM ee THnOM 6y.ueT Tl1n 3Toro 3HaqeHI1.si. Ecn11 JKe Haii­

TH He Ha)lO Hlfqero (6hiBaeT 11 TaKOe, ecn11 Ha)lO qTO-TO, Hanp11Mep, HaneqaTaTh) 11lll1 

TaKI1X napaMeTPOB MHoro, TO 11cnonh3yeTc.si npoue.uypa. Bee BhiTIHCaHHhie napaMe­

TPhi 6y.uyT napaMeTPaMH npoue.uyphi (<l>YHKUHH), np11qeM nepe.u napaMeTPaMI1, KO­

TOphie Ha.uo HaMTI1, Heo6xo)li1MO nocTaBI1Th Var. Tiepe.u napaMeTpaMI1 «.uaHo» Var 
cTaBHTh Heo6.si3aTenhHO 11 .uaJKe Henh3.si, ecn11 np11 Bhi30Be npoue.uyphi ( <l>YHKUHH) Ha 

HX MeCTe y.uo6Ho 6y.ueT n11caTh He nepeMeHHhie, a 3HaqeHI1.si 11n11 BhipaJKeHI1.si. TaK 

KaK MaCCI1Bhl MO/KHO nepe)laBaTh TOllhKO KaK nepeMeHHhie, nepe)l 11MeHeM MaCCI1Ba 

qacTo ni1IIIYT Var, .uaJKe ecn11 ero He Ha.uo HaHT11, .un» 3KOHOMI111 naM.siTI1 11 speMe­

HH BhmonHeHI1.si nporpaMMhi. EcnH napaMeTPOM npoue.uyphi .siBn»eTc.si Macc11s, <Palin 

HllH KaKOe-TO .upyroe 3HaqeHHe CllO/KHOfO THna, TO 3TOT Tl1n Ha)lO Oni1CaTh 3apaHee 

H )laTh eMY 11M.si C nOMOlllhlO type. 
8 Tene npou;e.uyp ( <l>YHKQHH) MOJKHO 11CnOnh30BaTh .UpyrHe, Oni1CaHHhie paHee 

npoQe)lyphi H <l>YHKQI1H. 

8 Tene <l>YHKU:11H 06.si3aTellhHO )lOnJKeH 6biTh XODI 6hi O)li1H onepaTOp npHCBaH­

BaHH.si, f)le B neBOM qaCTI1 CTOI1T 11M.si <l>YHKQ1111 (T.e. B pe3ynhTaTe pa60Thl <l>YHKQ11H eM 

)lOllJKHO 6hiTh qTO-HI16y)lh np11CBOeHO ). 8 npaBOH qacTI1 3T0f0 onepaTopa np11CBai1-

BaHH.si HllH B ycnOBI1H HM.si <l>YHKQHH, KOTOpa.si Oni1ChiBaeTC.si B HaCTO.sillli1M MOMeHT, 

CTO.siTh He )lOll/KHO, - 3TO 6y.UeT BOCnpHH.siTO KaK peKypC11BHhiH Bhi30B. 
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3aA8'1H K pa3Aeny ccOpoqeAYPbl H IIJYHKQHH» 

[!] BeKTop B npocTPaHCTBe 3anaeTC.SI CBOMMM KoopnMHaTaMM (X, Y,Z), KOTOphie 

xpaH.s~Tc.SI B TPeXMepHOM MaccMBe. HanMcaTh npou:enyphi M cpyHKU:MM )].JI.SI pa-

6oThi C BeKTOpaMM: 

1) BBO)]. KOOp.ZJ.MHaT BeKTOpa C KJiaBMaTyphi M BhiBO)]. Ha 3KpaH; 

2) HaXO)J()].eHMe CYMMhl .ZJ.BYX BeKTOpoB; 

3) HaXO)J()].eHMe )].JIMHhl BeKTOpa; 

4) HaXO)J()].eHMe CKaJI.SipHOfO npOM3Be)].eHM.SI .ZJ.Byx BeKTOpOB; 

5) HaXO)J()].eHMe yrJia Me)I(.ZJ.Y .ZJ.BYM.SI BeKTOpaMM. 

0 EcJIM u:eJioe 4MCJIO 04eHh BeJIMKO, TO ero HeJih3.SI npencTaBMTh B naM.SITM KOMnhiO­

Tepa c noMOI.I.J;hiO TMna Integer (MJIM na)J(e Longint): oHo npocTo He noMema­

eTC.SI B OTBeneHHhie eMy .s~qei1KM. B TaKoM cJiyqae 4MCJIO MO)J(HO npencTaBMTh 

B BM)].e MaCCMBa ero U:Mcpp. flyCTh B 4MCJiaX He 6oJiee 20 U:Mcpp, npH 3TOM llO­

CJie)].H.SI51 U:Mcppa 3anMChiBaeTC.SI Ha 20-e MeCTO B MaCCMBe, a OCTaJihHhie - Ha 

COOTBeTCTBYIOI.I.J;He p».ZJ.OM. ECJIM B 4MCJie MeHee 20 U:Mcpp, TO He3aH.SIThie nep­

Bhle no3MU:MM B MaccMBe 6yneM nonoJIH.SITh HYJI.SIMM. HanMcaTh npou:enyphi 

H cpyHKU:MH )].JI.SI pa60Thl C 4MCJiaMM, npe)].CTaBJieHHhiMM B TaKOM BM)].e: 

1) BBon 4MCJia (HenocTaiOmMe no3MU:MM nonoJIH.SIIOTC.SI HYJI.SIMM); 

2) BhiBO.ZJ. 4MCJia (He3Ha4amMe HYJIM He neqaTaiOTC.SI); 

3) OnpeneJieHMe, .SIBJI.SieTC.SI JIM 4MCJIO 4eTHhiM; 

4) onpeneJieHMe, neJIMTC.SI JIM 4MCJIO Ha 3; 

5) ll0)1.C4eT CYMMhl .ZJ.Byx 4MCeJI. 

0 floJih30BaTeJih BBO.ZJ.MT c KJiaBHaTyphi u,eJioe 4MCJIO N. PeKypCHBHO HaHTM N! 
( cpaKTOpMan 4MCJia N). 

llpuMeqauue. PeKypcUBHOU Ha3hiBaeTC.SI npou,enypa ( cpyHKU:M.SI), B TeJie KOTO­

poi1: MMeeTc.s~ o6pameHMe K caMoi1 ce6e. 

3a.LJ.aHu.s~, npe.LJ.CTaBJieHH:E.Ie B :now u B nocne.D.yJOmux 3a.LJ.aqax :no­

ro pa3neJia, MO)J(HO Hai1TM B npyrMx pa3neJiax, rne OHM perneHhi He 

peKypCHBHO. 

CJienyeT noMHHTh, 4TO xoT» HMKaKoro «U.HKJia» Mhi B peKypcMBHOM 

perneHHH He 3anHChiBaeM, OHO .SIBJI.SieTC.SI O)].HHM M3 CllOC060B ero 

opraHH3aU,HH. Bee onepaTOphi, KOTOphie Bhi 3anMrneTe B TeJie pe­

KypcHBHOH cpyHKU:MH, MoryT BhinOJIHHThC.SI HeCKOJihKO pa3 (MMeHHO 
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ll03TOMY, HanpwMep, Hellh351 B Tene peKypCHBHOM cpyHKUHH llHCaTh 
onepaTop oTKphiTH51 cpa:Hna Reset: OH 6y.JleT BhmonH51ThC51 npw KaJK­
.llOM o6pameHww, w qTeHwe cpa:Hna see speM51 6y.JleT HaqwHaThC51 c 
HaqaJia) . 

.l(AA npeKpameHH51 peKypCHH B peKypcHBHOM cpyHKUHH ( npoue.Jlype) 
06513aTellhHO )lOllJKHa fihiTh 6a3a- HepeKypCHBHa51 BeTBh, f)le )laeT­
C51 pemeHwe 3a)laqw )lll51 KaKoro-To HaqaJihHoro cnyqa51. 

[!] PeKypcwsHo BhJqwcnwTh cyMMY uwcpp uenoro qwcna. 

[!] C KnaBHaTyphl BBO)li1TC51 CllOBO (np113HaK KOHUa BBO)la- TQqKa). HaneqaTaTh 
ero «Hao6opon>. 

UpnMeqaaue. 3aMeTHM, qTo 6e3 peKypcww 3TY 3a)laqy MOJKHO pemwTh, TOnh­
Ko npwMeH5151 KaKyJO-To CTPYKTYPY )laHHhiX )lll51 xpaHeHH51 BBe)leH­
HOM nocne)loBaTenhHOCTH (HanpwMep, Maccws). 

[!] 11cnonh3Y51 peKypcwJO, pacneqaTaTh nepBhie N qwcen <l>w6oHaqqw. 

UpuMe1JaHHB 

1. OnwcaHwe aJiropwTMa nonyqeHH51 qwcen <l>w6oHaqqw eM. B 3a)laqe 
2 pa3)lena «l.J,wKnhi». 

2. ,l(aJieKo He scer)la aJiropwTM pemeHH51 3a)laqw npw noMOlll.H pe­

Kypcww TaK JKe 3cpcpeKTHBeH, KaK aJiropwTM, pemaJOmw:H TY JKe 3a­
)laqy npw llOMOlll.H UHKna, 11 Ha060pOT, HeKOTOpbie aJirOpHTMhl, 
peaJIH30BaHHhie npH llOMOlll.H peKypCHH, HaMHOfO 3cpcpeKTHBHeM 
aJiropwTMOB, pema10mwx TY JKe 3a)laqy npw noMomw uwKna. TeM 
He MeHee n106a51 3a)laqa, pemeHHa51 c wcnonh30BaHweM peKypcww, 
MOJKeT 6hiTh pemeHa npw noMomw uwKna While (JloKa3aTenhCTBO 
)laHHoro yTsepJK)leHH51 neJKHT 3a npe)lenaMH mKonhHoro Kypca HH­
cpopMaTHKHH 3a paMKaMH )laHHOM KHHfH). 
flocne HanwcaHH51 3Toi1 3a)laqw 3anycTwTe nooqepe)lHO ee w npo­
rpaMMY 3a)laqw 2 pa3)lena «l.J,HKnhi» Ha KOMTihiOTepe w cpaBHHTe 
CKopocTh pacqeTa nepBhiX 40 qwcen <l>w6oHaqqw B o6owx cnyqa5lx. 

IT] PeKypCHBHO BhJqwcnwTh cyMMY uenhiX qwcen, ecnw 3TH qwcna: 

1) BBO)l51TC51 C KnaBHaTyphl (np113HaK KOHUa llOClle)lOBaTellhHOCTH- 0); 

2) HaXO)l51TC51 B cpai1ne; 

3) HaXO)l51TC51 B MaCCHBe (c HH)leKCaMH OT 1 )lO N). 
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!!:] HanHcaTh npoue,zzypbi H <l>YHKUHH AIDI pa6oThi co C'fPOKaMH, He HCOOJih3YH 

aHaJiorHqHhle cTaH,n;apTHhie npoue,zzyphi H <l>YHKQHH H3hiKa: 

1) <l>YHKQHIO MyLength(var S: string): Byte (MHHa C'fPOKH S); 

2) <l>YHKQHIO MyConcat(var Sl, S2: string): string (KOHKaTeHaQHH, T. e. cue­

oJieHHe ,n;Byx C'I'pOK); 

3) <l>YHKQHIO MyCopy(var S: string; N, M: Byte): string (no,n;crpoKa MH­

HOH M CHMBOJIOB C'fPOKH S, HaqHHM c N-ro CHMBOJia); 

4) npoue,zzypy Mylnsert(var Sl, S: string; N: Byte) (scTaBKa no,n;crpoKH SJ 
B C'I'pOKY S HaqHHaH C N-ro CHMBOJia). 

YKaJanue. IlpH HanHcaHHH npoue,n;yp H <l>YHKUHH AIDI pa6oThi co crpoKaMH 

He06XO,ll;HMO HCOOJih30BaTh TOT <PaKT, qTO C'I'pOKa B IlaCKaJie- :no 

MaCCHB CHMBOJIOB, npHqeM B eyJieBOM 3JieMeHTe 3TOH C'I'pOKH xpa­

HHTCH CHMBOJI C KO,ll;OM ,ll;JIHHhl 3TOH C'I'pOKH. 

llpHMe'laHHH 
1. Heo6xo,n;HMO npe,n;ycMorpeTh rpaHHqHhie cJiyqaH: Kor,n;a crpoKH 

nycThie; Kor,n;a napaMe'I'phl npoue,zzyp HJIH <l>YHKQHH npeBhiiiiaiOT 

,ll;JIHHY C'I'pOK. 

2. B KOHQe KHHrH Mhl OpHBO,ll;HM pellleHHH, HCOOJih3YIOI.I.(He ,ll;OOOJI­

HHTeJibHble JIOKaJihHhie crpoKOBhie nepeMeHHhie. Mx npHMeHeHHe 

cyi.I.(eCTBeHHO o6JierqaeT nporpaMMHhiH KO,ll;, HO ,ll;OOOJIHHTeJihHO 3a­

rpy)l(aeT naMHTh KOMOhiOTepa. TeM He MeHee, nocKOJihKY Ha Ef3 

nepe,n; BaMH He 6y,n;eT CTOHTh 3a,n;aqa HaOHCaTb HaH60Jiee 3KOHOMHq­

Hyro no pecypcaM nporpaMMY, TaKHe pellleHHH snoJIHe npHeMJieMDI. 

CMewaHHble 31AI'IM 

[!:] PeKypCHBHO OO,ll;CqHTaTb KOJIHqeCTBO CJIOB B TeKCTe, BBe,ll;eHHOM OOJih30BaTe­

JieM c KJiaBHa'Typhi. 

llpuMe'lanue. B 3TOH Ja,n;aqe, KaK H B Ja,n;aqax H3 pa3,n;eJia «CrpoKH», CllOBOM 

Mhl 6y,n;eM Ha3hiBaTb OOCJie,ll;OBaTeJibHOCTh CHMBOJIOB, OT,ll;eJieHuylO 

OT OCTaJihHOrO TeKCTa Jil06biM KOJIHqeCTBOM opo6eJIOB. 

[I] BBOMTCH 3 qHcJia. Onpe,n;eJIHTh, MO)I(HO JIH nocrpoHTh rpeyroJihHHK c TaKH­

MH CTOpOHaMH. EcJIH ,n;a, TO onpe,n;eJIHTh ero BH,n;: paBHOCTOpOHHHH, paBH06e­

,n;peHHhiH, npHMOyrOJihHhiH, TyooyrOJihHhiH, ocrpoyrOJihHbiH. 
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[!] B cpaM:ne 3anHeaHhi enoBa no o.n;HoMy B KaJK.n;oM: eTJ)OKe. HaneqaTaTh Bee enoBa 

MaKeHMaJihHOH .[(JIHHhl. 

~ B cpaM:ne 3anHeaHhi enoBa no o.n;HoMy B KaJK.n;oM: eTJ)OKe. BhmHeaTh eHaqana 

Bee eJIOBa 113 O.[(HOH 6yKBhl, nOTOM 113 .z:t:Byx 11 T. n., noKa He 6y.n;yT BhlllHeaHhl 

Bee eJIOBa. 

~ B MaeeHBe 3anHeaHhi q11ena. A) Onpe.n;enHTh, eKOJihKO B HeM pa3HhiX q11een . 

.E) )J,JI}I KaJK.[(OfO BXO.[(}IIUero B MaeeHB qJ1eJia HaneqaTaTh, eKOJihKO pa3 OHO B 

Hero BXO.[(HT ( eeJIH qJ1eJIO BeTJ)eqaeTe}l B MaeeHBe HeeKOJihKO pa3, TO neqaTaTh 

ero Ha.[(O pOBHO O.[(HH pa3 ). 

[!] HanHeaTh nporpaMMY .[(JI}I ene.n;yiOmeM: Hrphi qeJIOBeKa e KOMnhiOTepoM. lleno­

BeK 3ara.n;hmaeT HeKoTopoe q11eno 113 .n;Hana.JoHa [ N,A1], a KOMnhiOTep .n;onJKeH 

ero OTra.n;aTh 3a MHHHMaJihHOe KOJIHqeeTBO BOnpoeOB THna «.z:t:a-HeT>> («Bailie 

qJ1eJIO 60Jihilie 25?», «Bailie qJ1eJIO MeHhilie 70?» 11 T . .n;.). 

[I] )J,aHo u.enoe q11eJio oT 20 .no 99. BhiBeeTH eJioBeeHoe o6o3HaqeHHe 3Toro qHe­

Jia. (HanpHMep, 45 - «eOpOK n}{Th» ). 

[!] 3a.n;aHa JIOrHqeeKa}l cpyHKIJ.H}I F(a,b) =-, a v b. HaneqaTaTh Ta6JIHU.Y HeTHH­

HOeTH F(a,b). 

[!] )J,aHo HaTypanhHoe q11eJio N. Cpe.n;H q11een I .. . N HaRTH Bee TaKHe q11ena, 3a­

nHeh KOTOpbiX eoBna.n;aeT e noeJie.[(HHMH U.HcppaMH 3aTil1eH HX KBa.n;paTa (npH­

Mep: 62=36). 

[!!! HaneqaTaTh Bee qeThipex3HaqHhie HaTypanbHhie q11ena, B 3an11e11 KOTOphiX HeT 

O.[(HHaKOBhiX U.Hcpp. 

[ill Co3.n;aTh .n;ByMepHhiH MaeeHB (MaTJ)HU.Y) q11eeJI pa3MepoM M x N, TaK qTo6hi 

qJ1eJia oT 1 .no M x N IliJIH no B03paeTaHHIO «xo.n;oM 6hiKa»: Haqano B neBoM 

BepxHeM yrJiy, .n;anee «6hiK» H.z:t:eT HanpaBo, noToM .n;enaeT Iliar BHH3 11 no BTO­

poM: eTJ)oKe H.z:t:eT enpaBa HaneBo, B TJ)eTheM: eTJ)OKe on}{Th eneBa HanpaBo. Pae­
rreLJaraTh ITOJIY1..fHBIIIl1HCSI MaCCl1B B BH.Ile Ta6JIHUhi. 

@] )J,aH MaeeHB ( cpaM:n, eTJ)OKa). Hai1:TH HaH60Jihiliee KOJIHqeeTBO o.n;HHaKOBhiX 

q11eeJI, H.LJ:YIIll1X B HeM no.n;p}l.[(. 
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@] C KJiaBI1aryphi BBO)l..SITC.SI )l.JII1Hhl qeTblpeX CTOpOH BhlnYKJIOrO qeTblpexyrOJih­

HHKa H .D.JII1Ha o.n.HoH: 113 .n.11aroHaJieH:. Hai1TI1 ero nJioma.n.h. 

[!!] C KJiaBI1aTyphi BBO.lJ..SITC.SI qeThipe u;eJihiX q11cJia. Hai1TI1 11x Hai160Jihiiii1H o6m11H: 

.n.eJII1TeJih. 

~ J(JI.SI KaJK.n.oro 113 q11ceJI 113 .n.11anrooHa [2,N] HaneqaTaTh, .SIBJI.SieTc.SI JII1 oHo npo­

CThiM. 

[!!] Han11caTh nporpaMMY nposepK11 cymecTBOBaHI1.SI «6JII13HeQOB» (TaK Ha3b1Ba­

IOTC.SI npOCThie qi1CJia, pa3HOCTh MeJK.D.y KOTOphiMI1 pasHa .ll.BYM) cpe.n.H q11ceJI 

MeHhiiii1X 3a.n.aHHoro K. 

llpuMeqauue. KcTaTI1, .n.o c11x nop Hei13BeCTHO, 6ecKoHeqHo JII1 MHOJKeCTBO 

nap 6JIH3HeQOB. 

[.!I] HanwcaTh nporpaMMY )l.JI.SI nposepK11 rl1nOTe3hl roJih)l.6axa )l.JI.SI 3a)l.aHHOro 

qwcJia K. 

llpnMeqauue. 3Ta rl1noTe3a (Ha cero.n.H.SI He onposeprHyra.SI 11 noJIHOCThiO He 

)l.OKa3aHHa.SI) 3aKJiroqaeTC.SI B TOM, qTo KaJK)l.Oe qeTHOe qi1CJIO, 60Jih­

IIIee .n.syx, npe.n.cTaBJI.SieTc.SI B BI1.D.e cyMMhi .n.syx npocThlx q11ceJI. 

[!!] B TeKCTOBOM <t>aH:Jie Haxo)l..SITC.SI CJIOBa (KaJK)l.oe- Ha oT.n.eJihHOH crpoKe). Bhi­

nl1caTh Te 113 HHX, B KOTOpbiX CO)l.epiKaTC.SI Y.ll.BOeHHhle 6yKBhl. 

[!.!] HapwcosaTh «nwpaMH.D.KY» H3 np.SIMoyroJihHHKOB (HHJKHI1e 6oJihiiie sepxHwx). 

KaJK.D.hiH np.SIMOyrOJihHHK noJiyqaeTC.SI npw neqaTH M crpoK JII06hlx CI1MBOJIOB 

no N CHMBOJIOB B crpoKe. 

l20 I C KJiaswaTyphi BBO.D.HTC.SI nocJie.n.osaTeJihHOCTh semecTBeHHhiX qwceJI, 3aKaH­

qwsaroma.SIC.SI HyJieM (HYJih He .SIBJI.SieTc.SI qJieHOM nocJie.n.osaTeJihHOCTH). Hai1TI1 

B HeM MaKCHMYM H no.n.cq11TaTh, CKOJihKO pa3 OH BCrpeqaeTC.SI B :noM nocJie)l.O­

BaTeJihHOCTH. 

[ill B Maccwse HaHTH MHHHMYM 11 «npe.n.MHHHMyM» (q11cJio, KoTopoe CTO.SIJIO 6hl 

BTOpbiM, Cpa3y nocJie MHHHMaJihHOrO, eCJIH 61>1 MaCCHB 6biJI ynop.SI)l.OqeH). 
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Cno1KHble 31AI'IM 

[!] Ilo.acqHTaTh C)'MMY BCeX DOllO)KHTenhHhiX JneMeHTOB MaCCHBa H3 1 0 Qeno­

qHcneHHhiX JneMeHTOB H KOnHqeCTBO BCeX 01pHUaTenhHhiX ero JneMeHTOB. 

[!] IlposepHTh ynop.sl,lloqennocTh sse.uennoro nonh30BaTeneM MaccHBa. 

TipuMei.Janue. MaccHB cqHTaeTCH ynop.s~.uoqenHhiM, ecnH BhinonHHeTcH o.uno 

H3 ycnosHif: 1) Ka)K,llhiH nocne.ayiOIUHH ero JneMeHT MeHhiiie nH6o 

pasen npe.llhi.llYI.UeMY (no y6hiBaHHIO ); 2) ecnH Ka)K)lhiH nocne.uy­

IOIUHH JneMeHT 6onhiiie, nH6o pasen npe.llhl.llYI.UeMY (no B03pac­

TaHHIO). 

[!] Ilonh30BaTenh BBO,llHT ,llBa 3aBe,llOMO ynop.sl,lloqeHHhiX DO B03pacTaHHIO MaC­

CHBa. C<t>opMHposaTh rpeTHH ynop.s~.aoqenHhiH no B03pacTaHHIO MaccHB, co­

CTOHIUHH B TOqHOCTH H3 JneMeHTOB MaCCHBOB, BBe,lleHHhiX DOllh30BaTeneM. 

0 0TcopTHposaTh no B03pacTaHHIO MaccHB, sse.ueHHhiH nonh30BaTeneM. CopTH­

poBKY ocymeCTBnHTh MeTO,llOM DOHCKa HaHMeHhiiiero 3lleMeHTa. 

llpuMe'lauue. Memod copmupo6KU noucKoM HaUMeHbwezo :JlleMeHma HBnHeT­

c.s~ CaMhiM ,llOnrHM (npH 6onhiiiOM KOnHqeCTBe 3lleMeHTOB MaCCHBa), 

no caMhiM npocThiM B peanH3aUHH. Cyrh ero cocTOHT B cne.ayiOI.UeM. 

IlyCTh B MaCCHBe n JneMeHTOB. 3a nepBhiH npOXO,ll DO MaCCHBY npo­

rpaMMa HI.UeT HaHMeHhiiiHH JneMeHT H MeHHeT ero MeCTaMH C 00-

cne,llHHM, n-M JneMeHTOM. 

3a i-H DpOXO.ll DO MaCCHBY nporpaMMa HI.UeT HaHMeHhiiiHH JneMeHT 

H3 OCTaBIIIHXCH n-i+ 1 (KpOMe CaMhiX DOCne,llHHX, y)Ke 3aBe,llOMO 

HaHMeHhiiiHX) H MeHHeT MeCTaMH C nocne,llHHM H3 OCTaBIIIHXCH, T. e. 

C n-i+ 1 JneMeHTOM MaCCHBa. 

Ilocne n-1 TaKHX npOXO,llOB DO MaCCHBY OH OKa)KeTCH OTCOpTHpO­

BaHHhiM DO B03pacTaHHIO. 

~ HaHTH HOMep nepsoro CHMBOna BO BBe,lleHHOH C1pOKe CHMBOllOB, naqHHaH 

C KOTOpOrO YKa3aHHaH DO.llC1pOKa (nocne,llOBaTenhHOCTh CHMBOllOB) BXO,llHT 

B JTY crpoKy, JIH6o BI:.IsecTH coo6menHe o TOM, qTo rro.ncrpoKa He co.nep:>KHT­

c.s~ BO BBe,lleHHOH C1pOKe. He HCDOllh30BaTh B perneHHH COOTBeTCTBYIOIUYIO 

<l>YHKQHIO H3h1Ka nporpaMMHposaHHH (B IlacKane- Pos). 

Y K838HHe. PeKOMeH.uyeTCH HCDOnh30BaTh C1pOKOBhiH THO ,llaHHhiX H yqHThiBaTI:. 

B03MO:>KHOCTh DOCHMBOllhHOrO o6paii.J.eHHH K C1pOKaM B IlacKane. 
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~ ~eTO~OM ITOllOBHHHOro ~eneHHB HaRTH KOpeHh MOHOTOHHOR ~YHKUHH Ha 

YKa3aHHOM rronL30BaTeneM OTPe3Ke c 3a,n;aHHOR B rrporpaMMe ToquocTLIO. ,[(ml 
rrposepKH HcrronL30BaTL ~YHKJ..(HIO F(x)=Cos(x/2) ua OTPe3Ke [1; 2]. 

llpHMe-taHHH 

1. ~eTO~ HaXO:>KJJ;eHUB KOpiDI ITOllOBHHHhiM ~eneHHeM COCTOHT B 

cne~yiOI.UeM. flyCTh Ha OTPe3Ke [a, b] 3a,D;aHa HerrpepLIBHWI MOHO­

TOHHWI ~YHKJ..(HB F(x) H H3BecTHo, qTo Ha ,n;aHHOM OTPe3Ke oHa HMe­

eT KopeHL (F(a)*F(b)<O). 

Tor.n;a Mhl MO>KeM rro~enHTL OTPe30K [a, b] rrorronaM H rro~cqHTaTL 

3HaqeHHe ~YHKJ..(HH B cepe,n;HHe OTPe3Ka (a+b)/2. EcnH ~YHKUHB 

HMeeT pa3Hhle 3HaKH Ha nesoM KOHUe OTPe3Ka H B ero cepe~HHe, 

TO Mhl MO>KeM YTBep:>KJJ;aTh, qTO KOpeHh ~YHKUHH HaXO~HTC.H r~e­

TO Me:>KJJ;y a H ( a+b )/2. B rrpOTHBHOM cnyqae KOpeHh paCITOllO>KeH B 

rrpasoR rronoBHHe OTPe3Ka, Me>K.n;y (a+b)/2 H b. TaKHM o6pa3oM, 3a 

o~HH war Mhl s~soe YMeHLWHnH WHPHHY OTPe3Ka, Ha KOTopoM Ha­

xo~HTCH HCKOMhiR KOpeHh ~yHKJ..(HH. 

TipH Ka:>KJJ;OM rrocne.n;yiOmeM ware OTPe3oK ~enHTCH rrorronaM H BLI-

6HpaeTc.H Ta H3 ero ITOllOBHH, Ha KOHQaX KOTOpOR ~yHKJ..(HH HMeeT 

pa3Hhle 3HaKH, ,D;O TeX rrop, ITOKa )J;llHHa OTPe3Ka He CTaHeT MeHLWe 

He06XO~HMOR TOqHOCTH. 

2. CaMy ~YHKUHIO c KnaBHazypLI sso;:urrL He uy>KHO ( 3TO, soo6me 

rosop.H, HaMHoro 6onee cno>KHWI 3a,n;aqa, qeM rroHCK KOpiDI ua oT­

pe3Ke). 

YKa3anue. HaH6onee y.n;o6Ho rrpH peweHHH 3a~aqH HcrronL30BaTL 

ITOllh30BaTellhCKHe ~YHKUHH .H3h1Ka rrporpaMMHpOBaHUB (function). 
0~HaKO ecnH Bhl C HHMH He 3HaKOMhl, TO MO>KHO 060RTHCh H 6e3 

~YHKUHR, a ~OpMyny, 3a,D;alOmyiO ~YHKUHIO aHanHTHqecKH, Ka>K­

~hiR pa3 YKa3hiBaTL B TeKCTe rrporpaMMLI. ~hi peKoMe~eM saM 

03HaKOMHThC.H C peweHHeM, HCITOllh3yiOI.UHM ITOllh30BaTellhCKHe 

~YHKUHH, rrpHBe~eHHhiM B KOHUe KHHrH. 

0 lfCITOllh3Y.H peKypCHIO, MeTO~OM ITOllOBHHHOrO ~eneHHB HaRTH KOpeHh MOHO­

TOHHOH ~YHKUHH Ha YKa3aHHOM rronL3oBaTeneM OTPe3Ke, c 3a~aHHOR B rrpo­

rpaMMe TOqHOCThlO. ,[(ml rrposepKH HCITOllh30BaTh ~YHKJ..(HIO F(x)=Cos(x/2) Ha 

OTPe3Ke [ 1; 2]. 

UpuMe-tanue. OrrHcaHHe MeTO~a rronosHHHoro ~eneHIDI eM. B ycnosuu 3a,n;aqu 6. 

[!] HaiiTH HaHMeHLWHH ~enHTenL uenoro qHcna. 
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[!] Pa3no:>KI1Th uenoe q11cno Ha MHOIKI1TeJII1. 

YKa3auue. Mbi rrpe.nnaraeM saM o<PopM11Th perneHI1e rrpe.nhi.Uymeif Ja.naqH 

B B11.Ue rrpoue.nypbl 111111 <l>YHKU1111 11 11CnOJib30BaTb ee npH Haiii1CaHI111 

.naHHOH 3a.naq11. Tor.na TeKcT nporpaMMhi cTaHeT 6onee rroH.SITHhiM 

KaK .UJISI sac, TaK 11 .UJISI qenoseKa, rrposepHIOW:ero Barny pa6oTy. 

~ IlonblOBaTeJib BBO.U11T Ko3<P<PI1ul1eHThi MHoroqneHOB A(x) 11 B(x). BbiBeCTI1 Ha 

3KpaH MHoroqneH C(x)=A(x)* B(x). 

YKa3auue. B .naHHoif 1a.naqe y.no6Hee xpaHI1Th Ko3<P<PI1ul1eHThi scex Tpex 

MHOfOqJieHOB B O.UHOMepHbiX MaCCI1BaX QeJibiX (BeW:eCTBeHHbiX) 

qHcen. 

[!!] 0TCOpT11pOBaTb MaCCI1B ITO B03pacTaHI110 MeTO.UOM «IIY3blpbKa». 

UpuMeqauue. CyTh 3Toro MeTo.na cocTOI1T B TOM, qTo no oqepe.n11 npocMa­

Tpi1BaiOTC.SI rrapbl COCe.UH11X 3JieMeHTOB, 11 eCJII1 3JieMeHTbl B nape 

CTO.SIT He B IIOp.SI.UKe B03pacTaHI1.SI, TO OHH MeH.SIIOTC.SI MeCTaMI1. 

B pe3yJihTaTe o.nHoro TaKoro rrpocMoTpa c nepecTaHOBKaMI1 MaK­

C11MaJihHhiM 3JieMeHT OKa3biBaeTC.SI Ha CBOeM OKOHqaTeJihHOM MeC­

Te - B KoHue. ):(anee HYIKHO rroBTOp11Th YKa3aHHhie .neifcTBI1.SI .nn.s~ 

scex 3JieMeHTOB, KpoMe rrocne.nHero. TaKI1M o6pa3oM, B pe3yJihTaTe 

KaiK.Lloro rrpoxo.na yMeHhrnaeTC.SI .UJI11Ha copT11pyeMoi1 rrocne.nosa­

TeJibHOCTI1, O.lli1H 113 3JieMeHTOB 3aHHMaeT CBOe «3aKOHHOe» MeCTO, a 

ocTanbHhie TOIKe rrepecTaBJI.SIIOTC.SI. Ecn11 IKe B npouecce oqepe.nHoro 

npOCMOTpa nOCJie.UOBaTeJihHOCTH He 6biJIO 06Hapy1KeHO Hl1 O.UHOH He­

ynop.SI.llOqeHHOH rrapbl (He C.UeJiaHO Hl1 O.UHOH rrepecTaHOBK11), TO npo­

CMOTp CJie.nyeT rrpeKpaTI1Tb: COpT11pOBKa 3aKoHqeHa. 

~ 0TCOpT11pOBaTh MaCCI1B no B03pacTaHI110 MeTO.UOM IIpOCTbiX BCTaBOK. 

UpuMeqauue. Orr11caH11e anrop11TMa copT11pOBKI1 Macc11sa MeTO.UOM npocTbiX 

BCTaBOK CM. B perneHI111 3a.naql1 B KOHU:e KHI1fl1. 
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Tpe60BaJIOCh HaiiHCaTh IIporpaMMy, KOTOpa.SI BBO.LJ;HT C KJiaBHaTyphl KOOp.LJ;H­

HaTbl TOqKH Ha IIJIOCKOCTH (x, y- ,n;eHCTBHTeJihHhie qucna) H OIIpe,n;eJI.SieT IIpH­

Ha,n;Jie)I(HOCTh TQqKH 3aiiiTpHXOBaHHOH 06JiaCTH. llporpaMMHCT IIOTOpOIIHJIC.SI 

H HaiiHCaJI IIpOrpaMMY HeiipaBHJihHO. 

X 

var x, y:real; 
begin 

readln (x, y) ; 
if x*x + y*y >= 4 then 
if y >= -2 then 

if y <= x then 
write ('TipMHa~ne~MT') 

else 
write ('He npMHa~ne~MT') 

end. 

llOCJie.LJ;OBaTeJibHO BhiiiOJIHHTe CJie.LJ;yiOIIJ:ee. 

1. llpHBe.LJ;HTe IIpHMep TaKHX q11ceJI X H y, IIpH KOTOpbiX IIporpaMMa pa6oTaeT 

HeiipaBHJihHO. 

2. YKa)I(HTe, KaK H)')KHO .n;opa6oTaTh nporpaMMY, qTo6hi He 6hmo cnyqaeB ee 

HeiipaBI1JihHOH pa60Thl. (3TO MO)I(HO C.LJ;eJiaTb HeCKOJihKHMH CIIOCo6aMH, II0-

3TOMY MO)I(HO YKa3aTh JIID6o:H: cnoco6 .n;opa6oTKI1 ucxo.n;Ho:H: nporpaMMhi.) 

[}] (/(eMo-BapuaHm 2011 2.) 

Tpe60BaJ10Ch HaiiHCaTb nporpaMMy, KOTOpa.SI BBO.LJ;HT C KJiaBHaryphl KOOp.LJ;H­

HaThl TQqKI1 Ha IIJIOCKOCTH (X 11 y - ,n;eHCTBHTeJihHbie qucna) H OIIpe,n;eJI.SieT 

IIpHHa,n;Jie)I(HOCTh TQqKH 3aiiiTpHXOBaHHOH 06JiaCTH. llporpaMMHCT TOpOIIHJIC.SI 

11 HaiiHCaJI IIporpaMMY HenpaBHJihHO. 

y 

y =sin x 

var x, y: real; 
begin 

end. 

readln (x,y); 
if y<=sin(x) then 
if y<=0.5 then 

if y>=O then 
write ('npMHa~ne~MT') 

else 
write ('He npMHa~ne~MT') 
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floene)l.OBaTenLHO BhlllOnHUTe ene,zzy10mee. 
1. llpuse)l.uTe npuMep TaKHx queen x H y, npu KOTOpLIX nporpaMMa pa6oTaeT 

HenpasunLHO. 
2. YKIDKHTe, KaK H)')KHO .ZJ.Opa6oTaTL nporpaMM)', ~o6LI He 6biJIO e.rryqaes ee 

HenpaBHJibHOH pa60Tbl. (3To MO)KHO e)l.enaTL HeeKOnbKHMU enoeo6aMU, no-
3TOMY MOiKHO YKa3aTb n1060J:i enoeo6 .ZJ.Opa60TKH UeXO)l.HOH nporpaMMhl.) 

[II (/JeMo-6apuaHm 2011 2.) 
Tpe60BaJIOeb HanueaTb nporpaMMy, KOTOprul BBO)l.HT e KJiaBUaTYPLI KOOp.ZJ.U­
HaTbl TOqKU Ha llJIOeKOeTH (x U y - )l.eHeTBHTenLHbie qHena) U onpe)l.ellileT 
npuHa)l.JieJKHOeTb TOqKH 3aiiiTpUXOBaHHOH o6naeTU. flporpaMMUeT TOponHJie.si 
u Hanuean nporpaMM)' HenpaBHJibHO. 

X 

var x, y: real; 
begin 

readln (x, y); 
if y<=sin(x) then 

if y>=x-1 then 
if y>=O then 
write ('npMHa~ne~MT') 

else write ('He npMHa~ne~MT') 
end. 

floene)l.OBaTenLHO BblllOnHUTe ene,zzy10mee. 
1. llpuse)l.uTe npHMep TaKux queen x u y, npu KOTOpLix nporpaMMa pa6oTaeT 

HenpaBUnbHO. 
2. YKIDKHTe, KaK H)')KHO .ZJ.Opa6oTaTL nporpaMM)', ~o6bi He 6bmo e.rryqaes ee 

HenpaBHJibHOH pa60Tbl. (3-fo MO)KHO e)l.eJiaTb HeeKOnhKHMU enoeo6aMU, ll0-
3TOMY MOiKHO YKa3aTh n106oii enoeo6 .ZJ.Opa6oTKH uexo.ZJ.HOH nporpaMMbi.) 

[!] (/JeMo-6apuaHm 2011 2.) 

Tpe60BaJIOeb HanueaTL nporpaMMY, KOTOprul BBO)l.UT e KJiaBUaTYPbl KOOp)l.H­
HaTLI TOqKU Ha llJIOeKOeTU (x U y - )l.eHeTBUTeJILHLie queJia) H onpe)l.eJUieT 
npuHa)l.JieJKHOeTb TOqKu 3aiiiTpUXOBaHHOH o6naeTU. flporpaMMHeT TOpOnHJieR 
H Hanuean nporpaMMY HenpaBHJibHO. 

var x,y: real; 
begin 

readln (x, y); 
if y>=-x*x then 

if y>=-x-2 then 
if y<=O then 
write ('npMHa~ne~MT') 

else write ('He npMHa~ne~MT') 
end. 
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llocne.n:osaTenhHO BbiiiOnHHTe cne.zzyromee: 

I. llpHBe,n:HTe IIpHMep TaKHX qHcen X H y, IIpH KOTOpbiX IIpOrpaMMa pa60TaeT 

HeiipaBHllbHO. 

2. YKIDKHTe, KaK H)':>KHO .n:opa6oTaTb IIporpaMM)', qTo6hl He 6hmo cnyqaes ee 

HeiipaBHnbHOH pa60Tbl. (3'fo MO:>KHO c,n:enaTh HeCKOllbKHMH CIIOC06aMH, II0-

3TOM)' MO)KHO )'KaJaTb JII060H CIIOC06 ,n:opa60TKH HCXO.D:HOH rrporpaMMbl.) 

[}] (peMo-BapuaHm 2011 z.) 

y 

Tpe6oBanOCb HaiiHCaTb IIpOrpaMMy, KOTOprui BBO.D:HT C KnaBHarypbi KOOp,nH­

HaTbi TOqKH Ha IInOCKOCTH (x H y- ,neHCTBHTenbHbie qucna) H onpe,n:emieT 

npHHa,nJie)KHOCTb TOqKH 3alli1pHXOBaHHOH o6naCTH. llporpaMMHCT TOpOIIHllC.SI 

H Harrucan IIporpaMMY HerrpaBHnbHO. 

var x, y:real; 
begin 

readln (x,y); 
if x<=y*y then 
if x>=O then 

x if y<=l then 
writeln ('rrp~Ha~ne~~T') 

else 
writeln ('He rrp~Ha~ne~~T') 

end. 
llocne.n:osaTenhHO BbiiiOnHHTe cne,ny10mee: 

I. llpHse,n:uTe IIpHMep TaKHX qHcen x Hy, IIpH KOTOpbiX IIporpaMMa pa6oTaeT 

HeiipaBHnbHO. 

2. YKa)KHTe, KaK ~Ho .n:opa6oTaTb IIporpaMM)', qTo6bi He 6hmo cnyqaes ee 

HeiipaBHnbHOH pa60Thl. (3'fo MO:>KHO c,nenaTb HeCKOllbKHMH CIIOC06aMH, II0-

3TOM)' MO)KHO )'KaJaTb n1060if CIIOC06 ,nopa60TKH HCXO.lJ:HOH IIporpaMMbl.) 

0 Tpe6osanoch HanucaTb IIporpaMMY, rrpu BbinonHeHHH KOTopo:H c Knasuary­

pbi cqHTbiBalOTC.SI KOOp,n:HHaTbi TOqKH Ha IInOCKOCTH (x, y - ,n:eHCTBHTellbHbie 

qHcna) H onpe,n:emieTC.SI npHHa,n:ne)KHOCTb 3TOH TOqKH 3a,n:aHHOH 3aKpallieHHOH 

o6naCTH (BKnlOqruJ rpaHHUbi). 

llporpaMMHCT Toponunc.SI H Hanucan nporpaMMY HeiipaBHnbHO. 
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var x,y: real; 
begin 
readln(x,y); 
if y>=x then 
if y>=O then 
if y<=2-x*x then 
write('npMHanne~MT') 

else 
write('He npMHanne~MT') 
end. 

TiocJie)].OBaTeJibHO BblllOJIHHTe CJie.IzyiOili,ee. 

1. TiepepHcyihe H 3anonHHTe Ta6JIHU:y, KOTopa.SI noKa3biBaeT, KaK pa6oTaeT 

nporpaMMa npH apryMeHTax, npHHa)].Jie)l(aiiJ.MX pa31IWIHbiM o6nacT.SIM (A, B, 
C, D, E, F H G). 
ToqKH, Jie)l(aiiJ.He Ha rpaHHU:ax o6nacTei1, OT.ZJ.eJihHO He paccMaTPHBaTb. 

06JiaCTh y>=x y>=O y<=2-x*x llporpaMMa 06nacTh o6pa6aThiBa-
BhiBe)J.eT eTC» BepHO 

A 
B 
c 
D 
E 
F 
G 

B cTon6u:ax ycnoBHM yKa)I(HTe «.ZJ.a», ecnH ycnoBHe BhinOJIHHTC.SI, «Hen>, ecm1 

YCJIOBHe He BbiiiOJIHHTC.SI, «-» (npoqepK), eCJIH YCJIOBHe He 6y)].eT IIpOBep.SITb­

C.SI, HJIH «He H3B.», eCJIH IIporpaMMa Be)].eT ce6.SI IIO-pa3HOMY )].JI.SI pa3HbiX 3Ha­

qeHHM, npHHa)].Jie)l(aiiJ.MX )].aHHOM o6nacTH. B cTon6u:e «TiporpaMMa BbiBe.ZJ.eT» 

yKa)I(HTe, qTo nporpaMMa BbiBe.ZJ.eT Ha JKpaH. EcnH nporpaMMa HHqero He Bbi­

BO.ZJ.MT, HaiiHIIIHTe «-» (npoqepK). EcnH )1.JI.SI pa3HbiX 3HaqeHHM, npHHa.ZJ.Jie)l(a­

III.HX o6nacTH, 6y.ZJ.yT BhiBe.ZJ.eHhi pa3Hbie TeCTbi, HanHIIIHTe «He H3B.». B no­

cne.ZJ.HeM CTOJI6Ue yKa)I(HTe «)].a» HJIH «HeT>>. 

2. YKa)I(HTe, KaK HY)I(HO .ZJ.Opa6oTaTb nporpaMMy, qTo6bi He 6bmo cnyqaes ee 

HenpaBHJibHOM pa60Tbl. 

[}] Tpe6osanocb HanHcaTb nporpaMMy, npM BbiiiOJIHeHHH KOTopoii c KJiaBHaTy­

pbi cqHTbiBaiOTC.SI KOOp.ZJ.HHaTbl TOqKH Ha IIJIOCKOCTH (x, y - )].eHCTBHTeJibHbie 

qJicJia) H onpe)].eJI.SieTC.SI IIpMHa)].Jie)I(HOCTb JTOH ToqKH 3a)].aHHOM 3aKpaiiieHHOH 

o6JiaCTH (BKJIJOqa.SI rpaHHUbl). 

TiporpaMMHCT TOpOIIHJIC.SI H HaiiHCaJI nporpaMMY HenpaBHJibHO. 
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c 

y = lx-21 

E 

X 

var x, y:real; 
begin 
readln (x,y); 
if y>=O then 
if x>=O then 
if y<=abs (x-2) then 
writeln ('npMHa~ne~MT') 

else 
writeln ('He npMHa~ne~MT') 
end. 
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B o6nacTH A, B, C, E, F He BKJuoqaJOTC51 rpaHHU.hi 3aKparneHHOH o6nacTH D. 
llocne,nosaTenhHO BhinonHHTe cne,ny10mee. 

1. llepepucyihe u 3anonHHTe Ta6nuu.y, KOTopa51 noKa3hiBaeT, KaK pa6oTaeT 

nporpaMMa npu apryMeHTax, npuHa,nne)l(amux pa3nuqHhiM o6naCT51M (A, B, 
C, D, E, F). 
ToqKu, Jie)l(amue Ha rpaHuu.ax o6nacTeH:, oT,nenhHO He paccMarpusaTh. 

06nacTh y>=O x>=O y<= abs(x-2) llporpaMMa 06nacTh o6pa6aThiBa-
BhiBe,neT eTCSI BepHO 

A 

B 

c 
D 

E 

F 

B cTon6uax ycnoBHH yKa)I(HTe «.na», ecnu ycnosue BhmonHHTC51, «Hen> ecnu 

ycnoBHe He BhmonHHTC51, «-» (npoqepK), ecnu ycnosue He 6y,neT nposep51Th­

C51, unH «He H3B.», ecnu nporpaMMa se,neT ce651 no-pa3HOMY ,nnS~ pa3HhiX 3Ha­

qeHHH, npuHa,nne)l(amux ,naHHOH o6nacTH. 

B cTon6ue «llporpaMMa BhiBe,nen> yKa)I(HTe, qTo nporpaMMa BhiBe,neT Ha 

3KpaH. EcnH nporpaMMa Huqero He BhiBO.llMT, HanurnuTe «-» (npoqepK). EcnH 

,nnS~ pa3HhiX 3HaqeHHH, npuHa,nne)l(amux o6nacTu, 6y,nyT BhiBe,neHhi pa3-

Hhie TeKCThi, HanHIIIHTe «He H3B». B nocne,nHeM cTon6ue yKa)I(HTe «.na» unu 

«Hen>. 

2. YKa)I(HTe, KaK HY)I(HO ,nopa6oTaTh nporpaMMy, tJT06hi He 6hmo cnyqaes ee 

HenpaBHllhHOH pa60Thl. (3TO MO)I(HO c,nenaTb HeCKOllhKHMH CllOC06aMH, ,llO­

CTaTQqHo yKa3aTb n1060H CllOC06 ,nopa60TKH MCXO,llHOH nporpaMMbl.) 

[!] Tpe6osanoch HanMcaTh nporpaMMy, npu BhinonHeHMH KOTopoH: c KnaBHaTy­

pbi cqHThiBalOTC51 KOOp,llHHaTbl TQqKH Ha llllOCKOCTH (x, y - ,neHCTBHTellbHbie 

q11cna) H onpe,nen51eTC51 npHHa,llne)I(HOCTh 3TOH TQqKH 3a,naHHOH 3aKparneHHOH 

o6naCTH (BKnJOqa5J rpaHMUbi). 
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llporpaMMHCT TOpODHJICJI H HanHCaJI nporpaMMY HenpaBHJibHO. 

-2 

var x, y: real; 
begin 
readln(x, y); 
if y >= x then 
if y>= 0 then 
if y <= cos(x) then 
write('npMHa~ne~MT') 

x else 
write('He npMHa~ne~MT'); 
end. 

B o6nacTH A, B, C, E, F He BKJnoqaJOTCJI rpaHHUbi 3aKparneHHOH o6nacTH D. 
llocne.n;osaTeJibHO BhinoJIHHTe cne.n;yromee. 

1. llepepHCyHTe H 3anoJIHHTe Ta6JIHQY, KOTopag noKa3hiBaeT, KaK pa6oTaeT 
nporpaMMa npH apryMeHTax, npHHa.ZJ;Jie)f(alllHX pa3JIHqHhiM o6nacTJIM (A, B, 
C, D, E, F). 
ToqKH, Jie)f(amHe Ha rpaHHQax o6nacTeif, oT.n;eJihHO He paccMaTPHBaTb. 

06JiaCTb y>=x y>=O y <= cos(x) TiporpaMMa 06nacTb o6pa6aTbiBa-
BbiBe,neT eTC.si BepHO 

A 
B 
c 
D 
E 
F 

B cTon6uax ycnoBHH JKa)I(HTe «.na», ecJIH ycnosHe BhinOJIHHTCJI, «Hen>, ecJIH 
YCJIOBHe He BbiOOJIHHTCJI, «-» (npoqepK), eCJIH YCJIOBHe He 6y.n;eT nposepJITb­
CJI, HJIH «He H3B.», eCJIH nporpaMMa Be.ZJ;eT ce6JI DO-pa3HOMY .ZJ;AA pa3HbiX 3Ha­
qeHHH, npHHa.ZJ;Jie)f(alllHX .n;aHHOH 06JiaCTH. 

B cTon6ue «llporpaMMa BbiBe.n;eT» yKa)f(HTe, qTo nporpaMMa BhiBe.n;eT Ha 
3KpaH. EcnH nporpaMMa HHqero He BhiBO.ZJ;HT, HanHIIIHTe «-» (npoqepK). EcnH 
.lJ;Jijl pa3HbiX 3HaqeHHH, npHHa.ZJ;Jie)f(alllHX o6JiaCTH, 6y.nyT BbiBe.ZJ;eHhl pa3-
Hble TeKCThi, HanHIIIHTe «He H3B». B nocne.n;HeM cTon6ue yKa)f(HTe «.na» HJIH 
«Hen>. 

2. YKa)f(HTe, KaK HY)f(HO .n;opa6oTaTh nporpaMMy, qTo6hi He 6hlno cnyqaes ee 
HenpaBHJibHOH pa60Tbl. (3TO MO)J(HO C.ZJ;eJiaTb HeCKOJibKHMH cnoco6aMH, .ZJ;O­
CTaTOqHQ yKa3aTh nro6ou cnoco6 .nopa6oTKH Hcxo.n;Hoif nporpaMMhi.) 
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[!] Tpe6osanocb HanucaTb nporpaMM)', npH BhinonHeHHH KOTopo:H c KJiasuary­
pbi cqHTbiBaiOTCH KOOp.D;HHaThl TQqKH Ha llJIOCKOCTH (x, y - ,n;eHCTBHTeJibHbie 
qucna) H onpe,n;eJIHeTCH npHHa.n;JieJKHOCTb 3TOH TQqKH 3a,D;aHHOH 3aKpaiiieHHOH 
06JiaCTH (BKJIIOqa.sJ rpaHHUhl). 

llporpaMMHCT TOpOllHJICH H HallHCaJI nporpaMM)' HenpaBHJihHO. 

y 

y=-x 

X 

var x, y: real; 
begin 
readln(x, y); 
if y <= x then 
if y <= -x then 
if y >= x*x-2 then 
write('npMHa~ne~MT') 

else 
write('He npMHa~ne~MT'); 
end. 

B o6nacTH A, B, C, E, F He BKJIIOqaiOTCH rpaHHUhi 3aKpaiiieHHo:H o6nacTH D. 
Tiocne.n;osaTeJihHO BhinOJIHHTe cne.zzyK>mee. 

1. llepepHCYHTe H 3allOJIHHTe Ta6JIHQY, KOTOpaH llOK33hiBaeT, KaK pa6oTaeT 
nporpaMMa npu apryMeHTax, npuHa.n;neJKamux p33JIHqHbiM o6nacTHM (A, B, 
C, D, E, F). 
ToqKH, neJKamue Ha rpaHuuax o6nacTe:H, oT,n;eJihHO He paccMarpusaTh. 

06nacTh y<=x y<=-x y>=x*x-2 TiporpaMMa 06nacTb o6pa6aTbiBa-
BbiBe,ZJ;eT eTC» BepHO 

A 
B 
c 
D 
El 
E2 
F 

B cTon6uax ycnosu:H YKaJKHTe «.n;a», ecnH ycnosue BhinoJIHHTCH, «Hen>, ecJIH 
ycnosue He BbillOJIHHTCH, «-» (npoqepK), ecnu ycnosue He 6y.n;er nposepHTb­
c.s~, HJIH «He H3B.», eCJIH nporpaMMa Be,D;eT ce6H ll0-p33HOM)' .n;JIH p33HbiX 3Ha­
qeHHH, npHHa,n;JieJKaiUHX ,n;aHHOH o6JiaCTH. 
B cTon6ue «llporpaMMa BbiBe,n;eT» yKaJKHTe, qTo nporpaMMa BbiBe,n;er Ha 3KpaH. 
EcnH nporpaMMa HHqero He BbiBO.D;HT, HanHIIIHTe «-» (npoqepK). EcnH .n;JIH 

p33HhiX 3HaqeHHH, npHHa,n;JieJKaiUHX 06JiaCTH, 6y.n;yr BbiBe,n;eHbl p33Hhle TeK­
CTbi, HanHIIIHTe «He H3B». B nocne.n;HeM cTon6ue YKaJKHTe «.n;a» HJIH «HeT». 

2. YKaJKHTe, KaK HY)I(HO .n;opa6oTaTh nporpaMM)', qTo6hi He 6hiJIO cnyqaes ee 
HenpaBHJihHOH pa60Tbl. (3To MOJKHO C,D;eJiaTb HeCKOJibKHMH CllOC06aMH, .D;O­
CTaTOqHQ yKaJaTb n106o:H cnoco6 .n;opa6oTKH ucxo,n;Ho:H nporpaMMhi.) 
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[!!] (/JeMo-6apuaHm 2011 2.) 

,lJ,aH Qenoql1cneHHbiH MaCCI1B 113 20 3lleMeHTOB. 3neMeHTbl MaCCI1Ba MOryT 

np11HI1MaTb uenbie 3HaqeHH.SI oT 0 .no 1000. Oni1IIII1Te Ha pyccKoM Sl3hiKe 11n11 

Ha O.ll:HOM 113 Sl3biKOB nporpaMM11pOBaHH.SI anrop11TM, II03BOmllOlli.I1H HaHTI1 11 

BbiBeCTI1 MI1HI1ManbHOe 3HaqeHI1e cpe.IJ:I1 3neMeHTOB MaCCI1Ba, KOTOpbie 11MelOT 

qeTHOe 3HaqeHI1e 11 .nenSITCSI Ha TPI1. rapaHT11pyeTCSI, qTo B 11CXO.IJ:HOM MaCCI1Be 

eCTb XOTSI 6bi O.ll:I1H 3lleMeHT, 3HaqeHI1e KOTOporo qeTHO 11 He KpaTHO TPeM. 

J1CXO.IJ:Hhle .IJ:aHHbie 06bHBneHbl TaK, KaK IIOKa3aHO HI1JKe. 3anpemaeTCSI 11C­

IIOllb30BaTb nepeMeHHhie, He OIII1CaHHhie HI1JKe, HO 11CIIOllb30BaTb BCe OIII1CaH­

Hhie nepeMeHHhie He o6H3aTenhHO. 

const 
N=20; 
var 
a: array [1 .. N] of integer; 
i, j, min: integer; 
begin 

for i:=l to N do 
readln(a[i]); 

end. 

B KaqecTBe OTBeTa BaM Heo6xo.IJ:I1MO np11BeCTI1 <PparMeHT nporpaMMhi (11n11 

OIII1CaHI1e anrop11TMa Ha eCTeCTBeHHOM Sl3biKe ), KOTOpbiH .IJ:OnJKeH HaXO.IJ:I1TbCSI 

Ha MeCTe MHOfOTOqH.SI. Bbl MOJKeTe 3aiii1CaTb peiiieHI1e TaKJKe Ha .npyroM Sl3bi­

Ke nporpaMM11pOBaHI1SI (yKaJKI1Te Ha3BaHI1e 11 11CIIOllh3yeMyiO BepC11lO S13biKa 

nporpaMM11posaHI1H, Hanp11Mep Borland Pascal 7.0) 11n11 B BI1.IJ:e 6noK-cxeMbi. 

B 3TOM cnyqae Bbl .ll:OllJKHbl 11CIIOllb30BaTb Te JKe CaMbie 11CXO.IJ:Hble .IJ:aHHhie 11 

nepeMeHHhie, KaKI1e 6bml1 npe.nnoJKeHbi B ycnoBI111 (Hanp11Mep, B o6pa3ue, 3a­

nl1caHHOM Ha ecTeCTBeHHOM S13biKe ). 

IT!] (/JeMo-6apuaHm 2011 2.) 

,ll,aH uenoq11cneHHhiH MaCCI1B 113 30 3neMeHTOB. Oni1III11Te Ha pyccKOM H3hi­

Ke 11ll11 Ha O.IJ:HOM 113 Sl3biKOB nporpaMM11pOBaHI1SI anrop11TM IIO.IJ:CqeTa CYMMbl 

Bcex HeOTPI1UaTenhHhiX 3neMeHTOB .naHHoro uenoql1cneHHoro MaCCI1Ba. Ecn11 

OTP11UaTeJJhHhiX 3neMeHTOB HeT Boo6me, coo6m11Te o6 3TOM. 

const N=30; 
var 
a: array [l .. N] of integer; 
i, m, s: integer; 
begin 

for i:=l to N do 
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readln (a [ i] ) ; 

end. 
B KaqecTse OTBeTa BaM Heo6xo.rU1MO np11secT11 cpparMeHT nporpaMMhi (111111 

Olli1CaHI1e aJirOp11TMa Ha ecTeCTBeHHOM .SI3hiKe ), KOTOphiH .[{011)1(eH HaXO.[{I1ThC.SI 

Ha MecTe MHoroToqi1.SI. Bhi MO)I(eTe 3an11caTh perneHI1e TaK)I(e Ha .ZJ:pyroM .SI3hi­

Ke nporpaMM11pOBaHI1.SI (yKa)I(I1Te Ha3BaHI1e 11 11Cll011h3yeMyiO BepC1110 .SI3hiKa 

nporpaMM11posaHI1.SI, Hanp11Mep Borland Pascal 7 .0) 111111 B BI1.ZJ:e 611oK-cxeMhi. 

B 3TOM c11yqae Bhi .ZJ:011)1(Hhi 11Cll011h30BaTh Te )l(e caMhie nepeMeHHhie, KaKI1e 

6hiJII1 npe.ZJ:110)I(eHhi B yc11oB1111 (Hanp11Mep, B o6pa3ue, 3an11caHHOM Ha ecTe­

CTBeHHOM .SI3hiKe ). 

~ (/(e.Mo-BapuaHm 2011 2.) 

)l;aH Qe110qi1C11eHHhiH MaCCI1B 113 28 311eMeHTOB. 311eMeHThl MaCCI1Ba MoryT 

np11HI1MaTh 3HaqeHI1.SI OT 0 .[{0 100 - npOQeHT Bhlll011HeHI1.SI yqallli1M11C.SI .[{0-

MaiiiHI1X 3a,[{aHI1H no 11HcpopMaTI1Ke. )l;JI.SI ll011ytieHI1.SI ll0110)1(11Te11hHOH OQeHKI1 

3a ro.ZJ: TPe6osanoch Ha6paTh He MeHee 40 6an11os. On11rn11Te Ha pyccKoM .SI3hi­

Ke 111111 Ha O.[{HOM 113 .SI3hiKOB nporpaMM11pOBaHI1.SI anrop11TM, KOTOphiH HaXO.[{I1T 

11 BhiB0.[{11T MI1HI1MaJihHhiH 6an11 cpe.[{l1 yqallli1XC.SI, ll011Yqi1BIIII1X 3a rO.[{ ll0110-

)1(11Te11hHYIO OQeHKy. fapaHT11pyeTC.SI, qTO B KJiaCCe XOT.SI 6hi 0.[{11H yqallli1HC.SI 

no11yq1111 3a ro.ZJ: n0110)1(11Te11hHYIO oueHKy. 

J1CXO.[{Hhle .[{aHHhie 06'h.SIB11eHhl TaK, KaK llOKa3aHO Hl1)1(e. 3anpemaeTC.SI 11C­

ll011h30BaTh nepeMeHHhie, He on11caHHhie Hl1)1(e, HO pa3pernaeTc.SI He 11Cll011h-

30BaTh qaCTh 113 HI1X. 

const N=28; 
var 

a: array [l .. N] of integer; 
i, j, min: integer; 

~ (/(e.Mo-BapuaHm 2011 2.) 

)l;aH BemeCTBeHHhiH MaCCI1B 113 50 311eMeHTOB. 311eMeHThl MaCCI1Ba MOryT np11-

HI1MaTh np0113B011hHhie 3HaqeHI1.SI. On11rn11Te Ha pyccKoM .SI3hiKe 111111 Ha O.ZJ:HOM 

113 .SI3hiKOB nporpaMM11pOBaHI1.SI aJirOp11TM, KOTOphiH HaXO.[{I1T 11 BhiB0.[{11T Hai1-

MeHhiiii1H HOMep OTP11UaTe11hHoro 311eMeHTa Macc11sa 111111 coo6meHI1e, qTo 

TaKoro 311eMeHTa HeT. 

J1CXO.[{Hhle ,[{aHHhie o6'h.SIB11eHhl TaK, KaK llOKa3aHO Hl1)1(e. 3anpemaeTC.SI 11C­

ll011h30BaTh nepeMeHHhie, He Olli1CaHHhie Hl1)1(e, HO pa3pernaeTC.SI He 11Cll011h-

30BaTh qaCTh 113 HI1X. 
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const 
N=SO; 

var 
a: array [l .. N] of real; 
i, j: integer; 

begin 

end. 

for i:=l to N do 
readln (a[i]); 

r nasa 6. TexHonor~51 nporpaMM~posaH~51 

B KaqecTBe OTBeTa saM Heo6xo,ll;HMO npHsecnl cpparMeHT nporpaMMhi ( HJIH 

OOHCaHHe aJirOpHTMa Ha ecTeCTBeHHOM .sl3hiKe ), KOTOphiH ,lJ;OJIJKeH HaXO,lJ;HThC.sl 

Ha MecTe MHoroToqH.si. Bhi MOJKeTe TaKJKe 3anHcaTh perneHHe Ha ,ll;pyroM .si3hi­

Ke nporpaMMHpOBaHH.si (yKaJKHTe Ha3BaHHe H HCllOJlh3YeMY10 BepCHIO .sl3hiKa 

nporpaMMHposaHH.si, HanpHMep Borland Pascal 7.0) HJIH B BH,ll;e 6noK-cxeMhi. 

B 3TOM cnyqae Bhi ,lJ;OJIJKHhl HcnoJih30BaTh nepeMeHHhie, aHanorHqHhie nepe­

MeHHhiM, HCDOJlh3yeMhiM B aJirOpHTMe, 3aOHCaHHOM Ha eCTeCTBeHHOM .sl3hiKe, 

C yqeTOM CHHTaKCHCa H OC06eHHOCTeH HCllOJlh3yeMOfO BaMH .sl3hiKa nporpaM­

MHpOBaHH.si. 

[!i] (/(eMo-6apuaHm 2011 2.) 
,[(aH BeiUeCTBeHHhiH MaCCHB H3 40 3JieMeHTOB. 3JieMeHThl MaCCHBa MOryT DpH­

HHMaTh npoH3BOJihHhie 3HaqeHH.si. OnHIIIHTe Ha pyccKOM .si3hiKe HJIH Ha O,ll;HOM 

H3 .sl3hiKOB nporpaMMHpOBaHH.si aJifOpHTM, KOTOphiH HaXO,lJ;HT H BhiBO,lJ;HT MH­

HHMaJihHhiH llOJIOJKHTeJihHhiH 3JieMeHT MaCCHBa HJIH C006IUeHHe, qTQ TaKOfO 

3JieMeHTa HeT. 

lfCXO,lJ;Hhie ,lJ;aHHhie 06'hRBJieHhl TaK, KaK llOKa3aHO HHJKe. 3anpemaeTCR HC­

llOJih30BaTh nepeMeHHhie, He OllHCaHHhie HHJKe, HO pa3pernaeTCR He HCllOJih-

30BaTh qaCTh H3 HHX. 

const 
N=40; 

var 
a: array [l .. N] of real; 
i, j: integer; 
min: real; 

begin 
for i:=l to N do 

readln (a[i]); 

end. 
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B KaqecTBe OTBeTa BaM Heo6xo)lHMO npHBeCTH <}>parMeHT nporpaMMhi (HJIH 

OllHCaHHe a.rrropHTMa Ha ecTeCTBeHHOM .si3hiKe ), KOTOpbiH )lOJDKeH HaXO)lHTbC.si 

Ha MecTe MHoroToqH.sJ. Bhi MO)I(eTe JanHcaTb perneHHe TaK)I(e Ha .llpyroM .si3hl­

Ke nporpaMMHpOBaHH.si (yKa)I(HTe Ha3BaHHe H HCllOJih3YeMYIO BepCHIO .si3biKa 

nporpaMMHpoBaHH.si, HanpHMep Borland Pascal 7 .0) HJIH B BH)le 6noK-cxeMbi. 

B 3TOM cnyqae Bhl .llOJI)I(Hhi HcnoJib30BaTb nepeMeHHhie, aHa.rrorHqHhie nepe­

MeHHhiM, HCll0Jih3yeMhiM B a.rrropHTMe, 3allHCaHHOM Ha eCTeCTBeHHOM .si3biKe, 

C yqeTOM CHHTaKCHCa H OC06eHHOCTeH HCllOJih3yeMOrO BaMH .si3biKa nporpaM­

MHpOBaHH.si. 

~ (peMo-eapuaHm 2011 z.) 

7-1648 

,z::t:aH U.eJioqHCJieHHbiH MaCCHB H3 30 3JieMeHTOB. 3JieMeHTbl MaCCHBa MOryT 

npHHHMaTh npOH3BOJibHhie 3HaqeHH.si. C KJiaBHarypbi BBO)lHTC.si U.eJioe qHCJIO 

X OnHIIIHTe Ha pyccKOM .si3hiKe HJIH Ha O.llHOM H3 .si3hiKOB nporpaMMHpoBaHH.si 

a.rrrOpHTM, KOTOpbiH HaXO)lHT H BbiBO)lHT HaHMeHhiiiHH HOMep 3JieMeHTa MaC­

CHBa, paBHoro X, HJIH coo6rn;eHHe, qTo TaKoro 3JieMeHTa HeT. 

Mcxo)lHhie ,llaHHhie o6'b.siBJieHhi TaK, KaK noKaJaHo HH)I(e. 3anpemaeTc.si HC­

noJib30BaTh nepeMeHHhie, He OllHCaHHbie HH)I(e, HO pa3pernaeTC.si He HCllOJib-

30BaTh qaCTb H3 HHX. 

canst 
N=30; 

var 
a: array [l .. N] of integer; 
i, j, x: integer; 

begin 
for i:=l toN do readln (a[i]); 
readln (x) ; 

end. 
B KaqecTBe OTBeTa BaM Heo6xo)lHMO npHBeCTH <}>parMeHT nporpaMMhi (HJIH 

OllHCaHHe a.rrropHTMa Ha eCTeCTBeHHOM .si3biKe ), KOTOpbiH )lOJI)I(eH HaXO)lHTbC.si 

Ha MeCTe MHOrOTOqH.sJ. Bbi MO)I(eTe 3allHCaTb perneHHe TaK)I(e Ha ,llpyroM .si3bi­

Ke nporpaMMHpOBaHH.si (yKa)I(HTe Ha3BaHHe H HCllOJib3YeMYffi BepCHIO .si3biKa 

nporpaMMHpoBaHH.si, HanpuMep Borland Pascal 7 .0) HJIH B BH)le 6noK-cxeMhi. 

B 3TOM cnyqae Bhi .llOJI)I(Hbi HcnoJih30BaTh nepeMeHHbie, auanor:w~Hhie nepe­

MeHHhiM, HCllOJib3yeMbiM B a.JirOpHTMe, 3allHCaHHOM Ha eCTeCTBeHHOM .si3biKe, 

C yqeTOM CHHTaKCHCa H OCo6eHHOCTeH HCllOJih3yeMOrO BaMH .si3biKa nporpaM­

MHpOBaHH.si. 
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~ (/l,eJWo-eapuaHm 2011 2.) 
)J:aH uenoq11cneHHhiH MaCCI1B 113 40 3neMeHTOB. 3neMeHThl MaCCI1Ba MOryT 

np11HI1MaTh np0113BOnhHhie 3HaqeHI151. On11llli1Te Ha pyccKoM 513hiKe 11n11 Ha 

O)lHOM 113 513hiKOB nporpaMM11pOBaHI151 anrop11TM, KOTOpbiH HaXO)li1T 11 BhiBO­

)li1T 3HaqeHI1e BTOpOrO MaKCI1MyMa (3neMeHTa, KOTOphiH B OTCOpT11pOBaHHOM 

ITO HeB03pacTaHI110 MaCCI1Be CTO.Hn 6bi BTOpbiM). 

J1CXO)lHhie )laHHhie 06b.HBneHhl TaK, KaK TIOKa3aHO HI1)Ke. 3anpern:aeTC51 11C­

TIOflh30BaTh nepeMeHHbie, He OTII1CaHHbie HI1)Ke, HO pa3pelllaeTC51 He 11CTIOflh-

30BaTb qaCTh 113 HI1X. 

const 
N=40; 

var 
a: array [l .. N] of integer; 
i, k, max, max2: integer; 

begin 
for i:=l toN do readln (a[i]); 

end. 
B KaqecTse OTBeTa saM Heo6XO.lli1MO np11secT11 <PparMeHT nporpaMMhi (11n11 

OTII1CaHI1e anrop11TMa Ha ecTeCTBeHHOM 513hiKe ), KOTOpbiH )lOfl)KeH HaXO)li1ThC51 

Ha MeCTe MHOfOTOqi15J:. Bhl MO)KeTe TaK)Ke 3aTII1CaTh pellleHI1e Ha .upyrOM 513hi­

Ke nporpaMM11pOBaHI151 (yKa)KI1Te Ha3BaHI1e 11 11CTIOflh3yeMylO BepC1110 513biKa 

nporpaMM11posaHI151, Hanp11Mep Borland Pascal 7.0) 11n11 B B11.lle 6noK-cxeMhi. 

B 3TOM cnyqae Bhi .uon)I(Hhi 11cnonh30BaTh nepeMeHHhie, aHanorl1qHhie nepe­

MeHHhiM, 11CITOflh3yeMbiM B anrop11TMe, 3aiTI1CaHHOM Ha ecTeCTBeHHOM 513hiKe, 

C yqeTOM CI1HTaKCI1Ca 11 OC06eHHOCTeif 11CITOflh3yeMOfO BaMI1 513hiKa nporpaM­

M11pOBaHI151. 

[!2J (/l,eJWo-eapuaHm 2011 2.) 
)J:aH uenoq11cneHHhiH MaCCI1B 113 40 3flCMeHTOB. 3neMeHThl MaCCI1Ba MOryT 

rrp11HI1MaTh rrp0113BOnhHhie 3HaqeHI151. Onl1llli1Te Ha pyccKOM 513hiKe 11n11 Ha 

O)lHOM 113 513hiKOB nporpaMM11pOBaHI151 anrop11TM, KOTOpbiH HaXO)li1T 11 BhiBO­

)li1T HOMep rpeTbero TIOfl0)1(11TenhHOfO 3neMeHTa MaCCI1Ba ( ecn11 113 MaCCI1Ba 

BhJqepKHYTh BCe HeiTOfl0)1(11TenhHhie 3neMeHThl, 3TOT 3neMeHT CTO.Hfl 6bi B TIO­

nyqi1BllleMC51 Macc11se Ha rpeTheM MecTe ). Ecn11 B Macc11se MeHhllle, qeM rp11 

ITOfl0)1(11TenhHhiX 3fleMeHTa, BhiBeCTI1 06 3TOM C006ll.{eHI1e. 

J1CXO)lHhie )laHHhie 06b.HBneHhl TaK, KaK ITOKa3aHO HI1)Ke. 3anpern:aeTC51 11C­

ITOflh30BaTb rrepeMeHHbie, He OITI1CaHHbie HI1)KC, HO pa3pelllaeTC51 He 11CTIOnh-

30BaTh qaCTh 113 HI1X. 

const 
N=40; 



T~noBble 33.1:\3'"1~ no nporp3MM~poB3H~IO '"13CT~ ,,c, El3 

var 
a: array [l .. N] of integer; 
i, j, k: integer; 

begin 

end. 

for i:=l to N do 
readln (a[i]); 
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B Kaqecrse orsera BaM Heo6xo,n;I1MO np11Becr11 Q:>parMeHT nporpaMMhi (11n11 

Olli1CaHI1e aJirOp11TMa Ha ecTeCTBeHHOM j{3hiKe ), KOTOpbiH .IJ;OJI)I(eH HaXO.IJ;I1ThCj{ 

Ha Mecre MHororoql1j{. Bhl MO)I(eTe 3an11carh perneHI1e TaK)I(e Ha .n;pyroM j13hi­

Ke nporpaMM11pOBaHHj{ (yKa)I(I1Te Ha3BaHI1e 11 11CllOJih3yeMyJO BepC1110 j{3hiKa 

nporpaMM11posaHI1j{, Hanp11Mep Borland Pascal 7 .0) 11n11 B BI1.IJ;e 6noK-cxeMhi. 

B 3TOM cnyqae Bhi .UOJI)I(Hhi 11cnonh30BaTh nepeMeHHhie, aHanorl1qHhie nepe­

MeHHhiM, 11CllOJih3yeMhiM B anrOp11TMe, 3alli1CaHHOM Ha eCTeCTBeHHOM j{3hiKe, 

C yqeTOM CI1HTaKCI1Ca 11 OC06eHHOCTeH 11CllOJih3yeMOrO BaMI1 j13hiKa nporpaM­

M11pOBaHI1j{, 

[!!] (J(eMo-BapuaHm 2011 z.) 

)J;aH u,enoqi1CJieHHhiH MaCCI1B 113 40 3JieMeHTOB. 3JieMeHThl MaCCI1Ba MOryT 

np11HI1MaTh npo113BOJihHhie 3HaqeHI1j{. On11IIII1Te Ha pyccKoM j{3hiKe 11n11 Ha 

O.UHOM 113 j{3hiKOB nporpaMM11pOBaHI1j{ anrop11TM, KOTOphiH HaXO,lli1T 11 Bhl­

BO.Ll11T CYMMY 3JieMeHTOB Hai160JibiiieH B03paCTaJOI.ll,eH llOCJie,llOBaTeJihHOCTI1 

llO,llpj{,ll 11.LlYI.lJ.I1X 3JieMeHTOB MaCCI1Ba. 

Hcxo,n;Hhie .n;aHHhie o6bj{BJieHhi raK, KaK noKa3aHo Hl1)1(e. 3anpel.ll,aercj{ 11C­

noJih30BaTh nepeMeHHhie, He OllHCaHHhie Hl1)1(e, HO pa3pernaeTCjJ He 11CllOJih-

30BaTh qacTh 113 HI1X. 

const 
N=40; 

var 
a: array [l .. N] of integer; 
i, 1, lmax, s, smax: integer; 

begin 
fori:= 1 toN do readln (a[i]); 

end. 
B Kaqecrse orsera BaM Heo6x~.n;I1MO np11Becr11 Q:>parMeHT nporpaMMhi (11n11 

OllHCaHHe anrop11TMa Ha eCTeCTBeHHOM jJ3hiKe ), KOTOphiH .IJ;OJI)I(eH HaXO.IJ;I1TbCj{ 

Ha Mecre MHororoqlfj{. Bhl MO)I(eTe 3an11carh perneHI1e TaK)I(e Ha .n;pyroM j{3hi­

Ke nporpaMMHpOBaHHj{ (yKa)I(HTe Ha3BaHI1e 11 11CllOJih3yeMyJO BepC1110 j{3hiKa 

nporpaMMHposaHHH, Hanp11Mep Borland Pascal 7 .0) MJII1 B BM,n;e 6noK-cxeMhi. 

B 3TOM cnyqae Bhi .IJ;OJI)I(Hhi MCnOJih30BaTh nepeMeHHhie, aHanorMqHhie nepe-
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MeHHhiM, 11CllOJih3yeMhiM B aJirOp11TMe, 3alli1CaHHOM Ha eCTeCTBeHHOM .sl3hiKe, 

C yqeTOM CI1HTaKCI1Ca 11 OC06eHHOCTeM 11CllOJih3yeMOrO BaMI1 .sl3hiKa nporpaM­

M11pOBaHI1.sl. 

[!!} (aeMo-6apuaHm 2011 2.) 
,[(aH QeJioql1cJieHHhiM MaCCI1B 113 40 3JieMeHTOB. 3JieMeHThl MaCCI1Ba MOrYT 

np11HI1MaTh npo113BOJihHhie 3HaqeHI1.si. On11IIII1Te Ha pyccKOM .si3hiKe 11JII1 Ha 

O,llHOM 113 .sl3hiKOB nporpaMM11pOBaHI1.sl aJirOp11TM, KOTOpbiM HaXO,lli1T 11 BhiBO­

,lli1T HOMep 3JieMeHTa MaCCI1Ba, Hai1MeHee OTJII1qaJOlllerOC.sl OT cpe,llHero apmp­

MeTI1qecKOrO scex ero 3JieMeHTOB. 

J1CXO,llHbie ,llaHHbie 06b.siBJieHhl TaK, KaK llOKa3aHO Hl1)1(e. 3anpemaeTC.sl 11C­

llOJih30BaTb nepeMeHHbie, He Olli1CaHHhie Hl1)1(e, HO pa3peiiiaeTC.sl He 11CllOJih-

30BaTh qacTh 113 HI1X. 

const 

var 
N=40; 

a: array [1 .. N] of integer; 
i, k: integer; 
min, s: real; 

begin 
for i:=l toN do readln (a[i]); 

end. 
B KaqecTBe OTBeTa saM Heo6xo,lli1MO np11secT11 <f>parMeHT nporpaMMhi (11n11 

Olli1CaHI1e aJirOp11TMa Ha ecTeCTBeHHOM .sl3hiKe ), KOTOpbiM ,llOJI)I(eH HaXO,lli1ThC.sl 

Ha MeCTe MHOrOTOql1.sJ. Bhl MO)I(eTe 3alli1CaTh peiiieHI1e TaK)I(e Ha ,llpyroM .sl3hi­

Ke nporpaMM11pOBaHI1.sl (yKa)I(I1Te Ha3BaHI1e 11 11CllOJih3YeMYIO BepC1110 .sl3hiKa 

nporpaMM11posaHI1.si, Hanp11Mep Borland Pascal 7 .0) 11JII1 B Bl1,lle 6noK-cxeMhi. 

B 3TOM cnyqae Bhi .UOJI)I(Hhi 11CllOJih30BaTh nepeMeHHhie, aHaJIOrl1qHble nepe­

MeHHhiM, 11CllOJih3yeMhiM B aJirOp11TMe, 3alli1CaHHOM Ha ecTeCTBeHHOM .sl3hiKe, 

C yqeTOM CI1HTaKCI1Ca 11 OC06eHHOCTeM 11CllOJih3yeMoro BaMI1 .sl3hiKa nporpaM­

M11pOBaHI1.sl. 

120 I (aeMo-BapuaHm 2011 2.) 
,[(aH QeJioqi1CJieHHhiM MaCCI1B 113 40 3JieMeHTOB. 3JieMeHThl MaCCI1Ba MOryT 

np11HI1MaTh npo113BOJihHhie 3HaqeHI1.si. Oni1IIII1Te Ha pyccKoM .si3hiKe 11JII1 Ha 

O,llHOM 113 .sl3hiKOB nporpaMM11pOBaHI1.sl aJirOp11TM, KOTOpbiH HaXO,lli1T 11 BhiBO­

,lli1T HOMepa .llByx 3JieMeHTOB MaCCI1Ba, cyMMa KOTOpbiX MI1HI1MaJibHa. 

J1CXO,llHhie ,llaHHbie 06b.siBJieHhl TaK, KaK llOKa3aHO Hl1)1(e. 3anpemaeTC.sl 11C­

llOJih30BaTh nepeMeHHhie, He Olli1CaHHhie Hl1)1(e, HO pa3peiiiaeTC.sl He 11CllOJih-

30BaTb qaCTh 113 HI1X. 



canst 
N=40; 

var 
a: array [l .. N] of integer; 
i, j, min, min2, s: integer; 

begin 
for i:=l toN do readln (a[i]); 

end. 
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B KaqecTBe OTBeTa BaM Heo6xo,n.uMo rrp.uBeCTH <PparMeHT rrporpaMMbi (RJIH 

OIIHCaH.He arrropHTMa Ha CCTCCTBCHHOM 113biKC ), KOTOpbiH )lOJI)I(CH HaXO,ll.HTbC.si 

Ha MCCTe MHOrOToq.u.s~. BLI MO)I(CTC 3aii.HCaTb peiiiCHHC TaK)I(C Ha ,npyrOM 113bi­

Ke rrporpaMMHpOBaH.H.si (yKa)I(.HTC Ha3BaHHe H HCIIOJib3YCMY10 BepCHIO 113biKa 

rrporpaMMHpoBaHH1l, Harrp.uMep Borland Pascal 7 .0) RJIH B BH,ne 6noK-cxeMLI. 

B 3TOM cnyqae Bbi .LlOJI)I(Hbi .ucrroJIL30BaTL rrepeMeHHLie, aHarror.uqHLie rrepe­

MeHHbiM, HCIIOJib3YCMbiM B arrrop.HTMe, 3aiiHCaHHOM Ha CCTCCTBCHHOM 113biKe, 

C yqeTOM CMHTaKC11Ca 11 oco6eHHOCTCH 11CIIOJib3YCMOrO BaM11 113biKa rrporpaM­

M11pOBaHM1l. 

~ (J(eMo-BapuaHm 2011 2.) 

)].aH QCJIOqJ1CJICHHbiH MaCC11B 113 40 3JICMCHTOB. 3JieMCHTbl MaCC11Ba MOryT 

rrp11H11MaTL rrpo113BOJILHLie 3HaqeH111l. Orr11rn11Te Ha pyccKOM 1l3biKe 11JI11 Ha 

O,llHOM 113 1l3biKOB nporpaMMHpOBaH111l arrrop11TM, KOTOpbiH HaXO,ll11T 11 Bbi­

BO.[l11T HOMepa .[{Byx 3JICMCHTOB MaCC11Ba, Ha11MCHCC OTJI11qaiOW:HXC1l .n:pyr OT 

.n:pyra. 

llCXO,[{HbiC ,[laHHbiC 06'b.siBJICHbl TaK, KaK IIOKa3aHO H11)1(C. 3arrpew;aeTC1l 11C­

IIOJib30BaTb nepeMCHHhiC, He OII11CaHHbiC H11)1(C, HO pa3peiiiaeTC1l He 11CIIOJib-

30BaTb qaCTb 113 H11X. 

canst 
N=40; 

var 
a: array [l .. N] of integer; 
i, j, min, min2, s: integer; 

begin 
for i:=l toN do readln (a[i]); 

end. 
B KaqecTBe OTBeTa BaM Heo6xo,n.HMO np11BeCT11 <PparMeHT rrporpaMMbi (RJI11 

OII11CaHMC arrrop11TMa Ha CCTCCTBCHHOM 1l3biKC ), KOTOpbiH ,[{OJI)I(CH HaXO.[l.HTbC1l 

Ha MCCTC MHOrOTOqJ11l. Bbl MO)I(CTC 3aiiHCaTb peiiiCHHC TaiOKe Ha ,npyrOM 113bi­

KC nporpaMMMpOBaH111l (yKa)I(11TC Ha3BaH11C 11 HCIIOJib3YeMYIO BepC1110 113biKa 
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nporpaMMMposaHIUI, HanpwMep, Borland Pascal 7 .0) MJIM B swne 6noK-cxeMhi. 

B 3TOM cnyqae Bhi .llOJDKHhi wcnonh30BaTh nepeMeHHhie, aHa.JiorM4Hbie nepe­

MeHHhiM, 11CnOJib3YeMbiM B a.JirOp11TMe, JanMCaHHOM Ha ecTeCTBeHHOM .SI3hiKe, 

C yqeTOM CI1HTaKCI1Ca 11 OC06eHHOCTeH 11CnOJih3yeMOfO BaMM .SI3hiKa nporpaM­

M11pOBaHM.SI. 

l22l ()Je.Mo-eapuaHm 2011 z.) 

llOCJie e,llMHblX BblllYCKHblX 3K3aMeHOB no 11H¢0pMaTMKe B paHOH np11ll1J1a 11H­

¢opMaiJ,M.SI 0 TOM, KaKOH Y4CHI1K KaKOH lliKOJibl CKOJibKO Ha6pa.JI 6a.JIJIOB. 3Ta 

11H¢opMaiJ,M.SI B TOM )Ke BM.lle 6hiJia pa30CJJaHa B lliKOJibl. 

3asyq WKOJihi N2SO pewwna Harpa.llMTh nsyx yqarn:wxc.SI, KOTOphie nyqwe scex 

B lliKOJie C)la.JIM 11H¢0pMaTMKy. llporpaMMa ,llOJI)KHa BhiBeCTM Ha 3KpaH ¢aMI1-

JII111 11 MMeHa 3TI1X yqeHMKOB. 

Ecnw HaM60JihlliMH 6a.JIJI Ha6pa.Jio 6onhwe nsyx qenoseK - BhiBeCTM KOJIM4e­

CTBO TaKMX yqeHMKOB. 

Ecnw Haw6oJihlliMH 6a.Jin Ha6pa.JI O.llMH qenoseK, a cnenyiOW:MH 6a.Jin Ha6pa.Jio 

HeCKOJihKO qeJIOBeK, - HY)KHO BhiBeCTI1 TO.rlbKO ¢aM11JII110 11 MM.SI nyqwero. 

Han11w11Te 3¢¢eKTI1BHyJO, B TOM 411Cne 11 no 11CnOJih3yeMo:H naMHTM, nporpaM­

My, KOTOpa.SI )l0JI)I(Ha BbiBeCTI1 Ha 3KpaH Tpe6yeMyJO 11H¢opMaiJ,MIO. J13BeCTHO, 

4TO MH¢opMaTMKY cnasa.Jio 6onhwe n.SITI1 yqeHI1KOB lliKOJihi N2SO. 

Ha sxon nporpaMMhi cHa4a.Jia nonaeTc.SI qwcno yqeHMKOB, cnaswwx 3K3aMeH. 

B Ka)Kno:H 113 cnenyiOW:11X N cTpoK HaxonwTcH MH¢opMaU:11.SI o6 yqeHHKax B 

¢opMaTe: 

<¢aMMDMR> <MMR> <HoMep WKODH> <KODMYeCTBO 6annOB> 

f)le <<PaMMJII151> - CTpOKa, COCTO.SIW:a.SI He 6onee 4CM 113 30 CMMBOJIOB 6e3 npo-

6eJIOB, <J1M51> - CTpOKa, COCTO.SIW:a51 He 6onee 4eM 113 20 CI1MBOJIOB 6e3 npo-

6eJIOB, <HoMep lliKOJibi> - IJ,eJIOe 411CJIO B ,llMana30He OT 1 .llO 99, <KOJII14eCTBO 

6a.JIJIOB> - IJ,eJioe 411CJIO B )ll1ana30He OT 1 .llO 100. 3TH )laHHbie 3ani1CaHbl 

4epe3 npo6eJI, np114eM pOBHO O.ll11H Me)K.llY Ka)K,llOH napo:H (TO eCTb BCero no 

rp11 npo6ena B Ka)Kno:H cTpoKe ). 

llpMMep BXO,llHOH CTpOKM: 

MBaHoB MBaH SO 87 
llpMMep BhiXO)lHhiX ,llaHHhiX: 

KpyrnoB BacMnar:.:i 
TapacoBa .UapbR 

)l,pyro:H BapMaHT BbiXO.llHbiX )laHHbiX: 

7 

TpeTMH sapwaHT BhiXO.llHhiX naHHhix: 

rycapoB MnbR 
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l23j (fie.Mo-6apuaHm 2012 2.) 

B KOMaH.IJ:HhiX OJIHMmm.n:ax no nporpaMMHposaHHIO .lUUI perneHIDI npe.n:nara­

eTC51 He 6oJihllie 11 3a.n:aq. KoMaH.n:a MO)KeT pernaTh npe.n:Jio)KeHHhie 3a.n:aqH s 

JII060M IIOp51.IJ:Ke. llO.IJ:fOTOBJieHHhie perneHH51 KOMaH.n:a IIOChiJiaeT B e.IJ:HHYIO 

nposep51IOIIlYIO CHCTeMy copeBHOBaHHM. BaM npe.n:naraeTCH HaiiHCaTh 3<):><):>eK­

THBHyiO, B TOM qHCJie IIO HCIIOJih3yeMOM IIaM51TH, IIporpaMMy, KOTOpaH 6y.n:eT 

CTaTHCTHqecKH o6pa6aThiBaTh IIpHllie.IJ:lliHe 3aiipOChl, qTo6hi OIIpe.n:eJIHTh HaH-

6oJiee nonyn5~pHhie 3a.n:aqH. Cne.n:yeT yqHThiBaTh, qTo KOJIHqecTBO 3anpocos s 

CIIHCKe MO)KeT 6hiTh oqeHb BeJIHKO, TaK KaK MHOfHe COpeBHOBaHIDI IIpOXOMT 

C HCIIOJih30BaHHeM I1HTepHeTa. 

llepe.n: TeKCTOM IIporpaMMhl KpaTKO OIIHlliHTe HCIIOJih3yeMbiM BaMH aJifOpHTM 

perneHHH 3a.n:aqH. 

Ha sxo.n: nporpaMMe B nepsoii crpoKe no.n:aeTC51 KOJIHqecTBO npHrne.n:rnHx 3a­

npocos N. B Ka)K.IJ:OM H3 nocne.n:yiOmHx N crpoK 3anHcaHo Ha3BaHHe 3a.n:aqH B 

BH.IJ:e TeKCTOBOM CrpOKH. ,lJ;JIHHa crpOKH He npeBOCXO.IJ:HT 100 CHMBOJIOB, Ha-

3BaHHe MO)KCT co.n:ep)KaTb 6yKBhi, UH<):>phl, IIpo6eJibl H 3HaKH npeiiHHaHH51. 

llpHMep BXO.IJ:HhiX .IJ:aHHhiX: 

6 
A+B 
KpecTMKM-Ho.rrMKM 
ITpHMOYI'OJ1bHli1K 
ITpocToM ~e.ITMTe.rrb 

A+B 
ITpocToM ~e.rrMTe.rrb 

llporpaMMa .IJ:OJI)KHa BhiBeCTH CIIHCOK H3 rpex HaH60Jiee IIOIIY1151pHhiX 3a.IJ:aq 

C yKa3aHHeM KOJIHqeCTBa 3aiipOCOB IIO HHM. ECJIH B 3anpocax YIIOMHHaiOTC51 

MeHee rpex 3a.n:aq, TO BhiBe.IJ:HTe HH<):>OpMaQHIO 06 HMeiOIIlHXCH 3a.n:aqax. ECJIH 

HeCKOJihKO 3a.n:aq HMeiOT TY )Ke qaCTOTY BCrpeqaeMOCTH, qTo H rpeThH IIO qa­

CTOTe BCrpeqaeMOCTH 3a.n:aqa, TO HX TO)Ke HY)KHO BhiBeCTH. 

llpHMep BhiXO.IJ:HhiX .IJ:aHHhiX .IJ:1IH IIpHBe.IJ:eHHOfO Bhlllie IIpHMepa BXO.IJ:HhiX .IJ:aHHbiX: 

A+B 2 
ITpocTOM ~e.rrMTe.rrb 2 
KpecTMKM-Ho.rrMKM 1 
ITpHMOYI'OJ1bHli1K 1 

1241 (fie.Mo-6apuaHm 2011 2.) 

llOCJie e.IJ:HHhiX BhiiiYCKHhiX 3K3aMeHOB IIO HH<):>OpMaTHKe B paMOH IIpHlliJia HH­

<):>opMaQH51 0 TOM, KaKOM yqeHHK KaKOM lliKOJihl CKOJihKO Ha6pan 6aJIJIOB. 

PaMOHHhiM MeTO.IJ:HCT peillHJia BhiHCHHTh HOMep lliKOJihl, yqeHHKH KOTOpOM Ha-

6paJIH HaH60JihlliHM cpe.IJ:HHM 6anJI, C TOqHOCThiO .IJ:O QeJibiX. 

llporpaMMa .IJ:OJI)KHa BbiBeCTH Ha 3KpaH HOMep TaKOM lliKOJibl H ee cpe.IJ:HHM 6aJIJI. 
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Ecnu Hau6oJihiiiMH cpe.LlHMH 6ann Ha6pano 6onhiiie O.LlHOH IIIKOJihl - BhiBeCTM 

KOJIMqeCTBO TaKMX IIIKOJI. 

HanMIIIMTe 3cpcpeKTMBHyro, B TOM qucne u no ucnonhJyeMoii naM.SITM, npo­

rpaMMY (yKa)I(MTe MCnOJihJyeMylO BepCMlO jiJbiKa nporpaMMMpOBaHIDI, Ha­

npuMep, Borland Pascal 7.0), KOTopajf .[{OJI)I(Ha BhiBecTM Ha 3KpaH TPe6yeMyro 

MH<}>OpMal.(MlO. tiJBeCTHO, qTo MH<}>OpMaTMKY C.[{aBaJIO 60Jihiiie lljfTH yqeHMKOB 

paHOHa. TaiOKe M3BeCTHO, qTO B paHOHe IIIKOJibl C HeKOTOpbiMM HOMepaMM He 

cymecTBYlOT. 

Ha BXO.Ll nporpaMMe cHaqana no,[{aeTcjf qucno yqeHMKOB, c.[{aBaBIIIMX 3K3aMeH. 

B Ka)I(.[{OH M3 cne.[{yromux N CTPOK HaXO.LlMTCji uHcpopMaQMjf o6 yqeHMKax B 

cpopMaTe: 

<¢aMMflMR> <MMR> <HoMep lliKOnhl> <KonM4eCTBO 6annoB> 
f.[{e <¢aMMfll1R> - CTPOKa, COCTOjiiUaji He 6onee qeM H3 30 CMMBOJIOB 6e3 

npo6eJIOB, <MMR> - CTPOKa, COCTOjiiUaji He 6onee qeM H3 20 CMMBOJIOB 6e3 

npo6enoB, <HoMep rnKonhl>- Qenoe B .[{ManaJoHe oT 1 .LlO 99, <KonuqecTBO 

6aJIJIOB> - I.(eJIOe 'lJMCJIO B )l.HanaJOHe OT 1 .[{0 100. 3TH )],aHHhie JanHCaHhl 

qepe3 npo6en, npwtieM posHo O.LlMH Me)l(.[{y Ka)l(.lJ.OH napoli (T.e. Bcero no TP" 

npo6ena B Ka)I(.[{OH CTPOKe ). 

IlpuMep BXO.ll.HOH CTPOKM: 

MBaHoB MBaH 50 87 
IlpMMep BbiXO.[{HhiX .[{aHHbiX: 

50 74 
,lWyroif BapuaHT BbiXO.[{HbiX ,[{aHHbiX: 

7 

!2sl (fieMo-6apuaHm 2011 2.) 
Ilocne e.[{HHbiX BbiiiYCKHbiX 3K3aMeHOB no HHQlOpMaTHKe B paifOH npMIIIJia MH­

cpopMal.(Hji 0 TOM, KaKOH yqeHMK KaKOH IIIKOJibl CKOJibKO 6aJIJIOB Ha6pan. 

PaHOHHbiH MeTO.[{HCT peiiiMJia BbljiCHHTb HOMepa IIIKOJI, yqeHMKM KOTOpbiX Ha-

6panu cpe.[{HMH 6ann no IIIKone, 6oJihiiiHH, qeM paiioHHhiH cpe.LlHHH 6ann (Bee 

cpe.[{HMe 6aJIJibl Bbl'lJMCJijilOTCji C TO'lJHOCTblO .[{0 I.(eJihiX). 

IlporpaMMa .[{0Jl)I(Ha BhiBeCTH Ha 3KpaH HOMepa TaKHX IIIKOJI, B Jll060M nO­

pji.[{Ke. 

ECJIM TaKaji IIIKOJia OKa)l(eTCji TOJlbKO O,[{Ha - BbiBeCTH TaK)I(e cpe.[{HHH 6aJIJI no 

3TOH IIIKone, c yKaJaHHeM, tiTO 3TO cpe.LlHMH 6ann. 

HanMIIIMTe 3cpcpeKTMBHYIO, B TOM 'lJMCJie H no HCnOJihJyeMOH naMjiTH, npo­

rpaMMY (yKa)I(HTe HCnOJih3yeMyiO BepCHIO .H3biKa nporpaMMHpOBaHH.H, Ha­

npMMep, Borland Pascal 7 .0), KoTopaSI .[{OJI)I(Ha BhiBeCTH Ha 3KpaH TPe6yeMyro 

MH<}>OpMal.(MlO. tiJBeCTHO, 'lJTO HH<}>OpMaTHKY C)l.aBaJIO 60Jihiiie njiTH yqeHHKOB 

paiioHa. TaK)I(e HJBecTHO, tiTO B paiioHe lliKOJihi c HeKoTopbiMM HOMepaMH He 

cymecTBYlOT. 

Ha BXO.Ll nporpaMMe cHatiana no)l.aeTcjf qwcno yqeHMKOB, c.[{asaBIIIMX 3K3aMeH. 
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B Ka~oH: H3 cneJlYIOII.(HX N crpoK Haxo.n;HTCH HH<l>opMaUHH o6 yqeHHKax B 

<Pop MaTe: 

<¢aMMnMH> <MMH> <HoMep WKOnhl> <KonMQeCTBO 6annoB> 
r,n;e <¢aMMnMH> - ClpOKa, COCTO.HII.(a.H He 6onee qeM H3 30 CHMBOJIOB 6e3 

11po6eJIOB, <MMH> - CrpOKa, COCTO.HII.(a.H He 6onee qeM H3 20 CHMBOJIOB 6e3 

npo6enos, <HoMep wKonhl> - uenoe qHcno B ,n;Hana3oHe OT 1 .n;o 99, <Ko­
nMqecTBo 6annoB>- uenoe qHcno B ,n;Hana3oHe oT 1 .n;o 100. 3TH .n;aHHbie 

3anHcaHbi qepe3 npo6en, npHqeM poBHO o.n;HH Me~y Ka~oH: 11apoi1: (T.e. sce­

ro no rpH 11po6ena B Ka~oH: crpoKe ). 

IlpHMep BXO.LJ;HOH CrpOKH: 

MBaHoB MBaH 50 87 
IlpHMep BbiXO.LJ;HbiX ,n;aHHbiX: 

5 50 74 87 
,[{pyroH BapHaHT BbiXO.LJ;HbiX ,n;aHHbiX: 

7 

Cpe~HMM 6ann = 74 

1261 (/(eMo-BapuaHm 2011 2.) 

IlOCJie e.n;HHbiX BbiiiYCKHbiX 3K3aMeHOB no HH<i>OpMaTHKe B paHOH 11pHIIIJia HH­

<l>opMal{HH 0 TOM, KaKOH yqeHHK KaKOH lliKOJibl CKOJibKO Ha6pan 6aJIJIOB. 

Pai1oHHhiH MeTo,n;HcT peiiiHJia BhiHCHHTh <PaMHJIHH yqeHHKOB, KOTOpbie Ha-

6panH HaH60JiblliHH 6anJI, 110 Ka~OH lliKOJie B OT.LJ;eJihHOCTH, HO TOJibKO eCJIH 

H3 lliKOJibl HH<l>OpMaTHKY C.LJ;aBaJIO He MeHhllle rpex qeJIOBeK. ECJIH B IIIKOJie 

HH<i>opMaTHKY C.LJ;aBaJIO MeHbllle rpex qeJIOBeK, HH<i>OpMal{HIO no 3TOH IIIKOJie 

BhiBO.LJ;HTh He HY)KHO. Ecnw Haw6oJihlliHH 6ann B KaKoi1-To lliKone Ha6panw He­

CKOJihKO qeJIOBeK, HY)KHO BbiBeCTH Ha 3KpaH HX KOJIHqeCTBO. 

IJporpaMMa .LJ;OJI)I(Ha BbiBeCTH Ha 3KpaH HH<l>opMal{HIO B BH,n;e: 

<HOMep illKOnhl> <¢aMMnMH yqeHMKa> 
B oT.n;eJibHOH crpoKe .LlJlH Ka~oH: IIIKOJihi. 

HaiiHIIIHTe 3<l><l>eKTHBHYIO, B TOM qHCJie H 110 HCIIOJih3yeMOH naM.HTH, IIpOrpaMMY 

(YKa)KHTe HCnOJib3YeMYIO BepcHIO H3biKa nporpaMMHpOBaHHH, HanpHMep, Borland 

Pascal 7.0), KOTOpaH .LJ;OJI)I(Ha BbiBeCTH Ha 3KpaH rpe6yeMYIO HH<i>OpMal{HIO. 113-

BeCTHO, qro HH<l>opMaTHKY c.n;asano 6onbiiie IIHTH yqeHHKOB paH:oHa. TaK)Ke H3-

secrno, qro B paHOHe IIIKOJibl C HeKOTOpbiMH HOMepaMH He cymeCTBywT. 

Ha sxo.n; nporpaMMe cHaqana no.n;aeTCH qwcno yqeHHKOB, c.n;asaBlliHX 3K3aMeH. 

B Ka~oH: H3 cne.n;yiOII.(Hx N crpoK Haxo,n;HTCH HH<l>opMaUHH o6 yqeHHKax B 

<Pop MaTe: 

<¢aMMnMH> <MMH> <HOMep WKOnhl> <KonMQeCTBO 6annOB> 
r,n;e <CI>aMHJIHH>- CrpOKa, COCTOHII.(a.H He 6onee qeM H3 30 CHMBOJIOB 6e3 np0-

6eJIOB, <lfM.H> - CrpOKa, COCTOHII.(a.H He 6onee qeM H3 20 CHMBOJIOB 6e3 11po6e­

JIOB, <HoMep lliKOJibi>- uenoe qHCJIO B .LJ;Halla30He OT 1 .LJ;O 99, <KOJIHqeCTBO 

6annos> - uenoe qHcno B ,n;Halla30He oT 0 .n;o 100. 3TH ,n;aHHbie 3anwcaHbl 
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qepe3 npo6en, npHtieM posHo O.UMH Me:>K.ny Ka:>K,UoH napoM: (T.e. scero rpM npo-

6ena B Ka:>K.noM: crpoKe ). 

IlpHMep BXO.UHOH crpOKM: 

MBaHoB MBaH 50 87 
IlpHMep BbiXO,UHbiX ,UaHHbiX: 

5 MBaHOB 
50 10 
74 CM,JJ;OpOB 

1211 (/JeMo-eapuaHm 2011 z.) 
IlOCJie e,UMHbiX BbinYCKHbiX 3K3aMeHOB no MHQJOpMaTMKe B paHOH npHlllJia MH­

<}>opMaiJ;M51 0 TOM, KaKOH yqeHMK KaKOH lllKOJibl CKOJibKO 6aJIJIOB Ha6pan. 

B pailoHe cqMTaeTC51 no.no3pHTeJihHOH CMTyau;M5I, Kor.na B lllKone 6onee .nsyx 

yqamMXC51 Ha611pa10T O.UMHaKOBhiH HaM60JihlllMH 6ann no lllKone. PailoHHhiH 

MeTO,UMCT pelllMJia Bbi51CHMTb HOMepa TaKMX lllKOJI. 

IlporpaMMa ,UOJI:>KHa BbiBeCTM HOMepa 3TMX lllKOJI B JIJ060M nOp51,UKe. 

Ecn11 TaKa51 lllKona oKa:>KeTc51 o.nHa, HY:>KHO BhiBeCTM HaM60JihlllMH 6ann B 3Toi1 

lllKOJie c yKaJaHMeM Toro, liTO 3TO HaM60JihlllMH 6ann. 

Ecn11 TaKMX lllKOJI He oKa:>KeTc51, HY:>KHO BhiBeCTM o6 3TOM coo6meHMe. 

HanMlllMTe 3<}><}>eKTMBHYJO, B TOM tiMcne 11 no McnoJih3yeMoi1 naM51TM, nporpaMMY 

(YJ<a:>KMTe McnoJ1b3yeMYJO sepc1110 513hiKa nporpaMMHposaHM51, HanpHMep, Borland 

Pascal 7.0), KOTOpa51 ,UOJI)KHa BbiBeCTM Ha 3KpaH rpe6yeMYJO MH<}>OpMau;MJO. lb­
BeCTHO, liTO MH<}>opMaTMey c.nasano 6oJihllle ll51TM yqeHMKOB pai1oHa. TaK:>Ke 113-

secTHO, l{TO B paHOHe lllKOJibl C HeKOTOpbiMM HOMepaMM He cymeCTBYJOT. 

Ha sxo.u nporpaMMe cHatiana no.naeTC51 q11cno yqeHMKOB, c.uasasrnMx 3K3aMeH. 

B Ka:>K,Uoil 113 cne.nyromMx N crpoK Haxo.nMTC51 MH<}>opMau;M51 o6 yqeHMKax B 

<}>opMaTe: 

<¢aMllfflli1R> <MMR> <HoMep illKOnhl> <KonMYeCTBO 6annoB> 
r,Ue <<f>aMMJIM51> - CrpOKa, COCT051ll(a51 He 6onee qeM 113 30 CMMBOJIOB 6e3 npo-

6eJIOB, <J1M51> - crpoKa, COCT051IUa51 He 6onee qeM 113 20 CMMBOJIOB 6e3 npo-

6eJIOB. <HoMep IllKOJibi> - u;enoe l{MCJIO B ,UMana30He OT 1 .UO 99. <KoJIMqeCTBO 

6annos> - u;enoe q11cno B ,UManaJoHe OT 0 .no 100. 3TH .naHHbie 3anMcaHhi 

qepe3 npo6en, np11qeM posHo O.UMH Me:>K.ny Ka:>K.noi1 napoi1 (T.e. scero no rpM 

npo6ena B Ka:>K.noi1 crpoKe). 

IlpHMep BXO,UHOH CrpOKM: 

MBaHOB MBaH 50 87 
IlpHMep BbiXO,UHbiX ,UaHHbiX: 

5 50 74 87 
,[(pyroi;f BapHaHT BbiXO,UHbiX ,UaHHbiX: 

7 
HaM6onbWMM 6ann = 74 
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TpeTHii sapwaHT BhiXOJJ:HhiX ,n:aHHhiX: 

HeT TaKMX lllKOJI 

1291 (fieMo-eapuaHm 2011 z.) 
flpH nporpaMMHpOBaHHH lllKOJibHOH TeCTHpyiOIUeif CHCTeMbl no aHrJIHHCKO­

MY .sl3biKY Bbl.siCHHJIOCb, qTo <PaifJihl C BOnpOCaMH K TeCTaM JiefKOJJ:OCrynHhi, H 

Ka)I(JJ:biH MO)I(eT nepe,n: TeCTOM OTKpbiTb HX H 3apaHee Y3HaTb BOnpOCbl. IihiJIO 

pellleHO 3aKOJJ:HpOBaTb <PaHJibl. )l:JI.st: 3T0f0 npHJJ:YMaJIH CJie,n:yiOIUHH aJirOpHTM. 

Ka)l(,n:a.st: CTPOKa <Paiina Ko,n:wpyeTc.st: oT,n:eJihHO. 

B Ka)I(JJ:OH CTpOKC HIUYTC.sl OT,n:eJibHhie CJIOBa, H BCe CHMBOJihl CJIOBa CJJ:BHfaiOT­

C.sl no an<PaBHTY QHKJIHqecKH BnpaBO Ha JJ:JIHHY CJIOBa. 

CnosoM cqwTaeTc.st: nro6a.st: nocne.n:osaTeJihHOCTh no,n:p.st:.n: w.n:ymwx CHMBOJIOB 

JiaTHHCKoro an<PaswTa, CTPOqHhiX H nponHCHhiX. 

UHKJIHqecKHH c.n:swr CHMBOJia no an<PasHTY snpaso Ha X- 3aMeHa CHMBOJia Ha 

CHMBOJI, CTO.st:IUHH B an<PaBHTe Ha X no3HU:Hi1 ,n:aJihllle. EcJIH npw 3TOM npowc­

xo,n:HT Bhixo.n: 3a npe,n:eJibi an<PaBHTa, cqeT HaqwHaeTc.st: c Haqana an<PaswTa. 

ITpwMep U:HKJIHqecKoro c.n:swra CHMBOJIOB Ha 3 no3HU:HH: 6yKsa «E» npespa­

maeTc.st: B 6yKBY «H», 6yKBa «1»- B 6yKBY «W», 6yKBa «Y»- B 6yKBY «B». 

HanHlllHTe 3<P<PeKTHBHyiO, B TOM qHCJie H no HCnOJih3yeMOH naM.st:TH, nporpaM­

MY (yKa)I(HTe wcnoJih3yeMyro sepcHIO .st:3hiKa nporpaMMHposaHH.st:, HanpHMep, 

Borland Pascal 7.0), KoTopa.st: ,n:OJI)I(Ha 3aKo,n:wposaTh CTPOKY no yKaJaHHOMY 

anropHTMy. 

Ha BXOJJ: nporpaMMe no,n:aeTC.sl CTpOKa, COCTO.st:IUa.st: H3 He 6011ee qeM 250 CHM­

BOJIOB JiaTHHCKOfO an<PaBHTa, npo6eJIOB, 3HaKOB npenHHaHH.sl, pa3H0f0 po,n:a 

cKo6oK, KaBhJqeK H .n:pyrwx CHMBOJIOB. CTPoKa 3aKaHqwsaeTc.st: CHMBOJIOM «#». 

)l:pyrHX CHMBOJIOB «#» B CTPOKe HeT. 

ITporpaMMa ,n:OJI)I(Ha BhiBecTH 3aKo,n:wposaHHYIO no yKaJaHHOMY anropHTMY 

CTPOKy. 

ITpHMep sxo,n:HhiX ,n:aHHhix: 

Day, mice. "Year" - a mistake# 
ITpHMep BhiXOJJ:Hhix ,n:aHHhix: 

Gdb, qmgi. "Giev" - b tpzahrl# 

1291 (fieMo-eapuaHm 2011 2.) 
ITocne e,n:HHhiX BhmycKHhiX 3K3aMeHOB no HH<PopMaTHKe B paiioH npHlllJia 

HH<j_)OpMaQH.sl 0 TOM, KaKOH yqeHHK KaKOH lllKOJibl CKOJibKO 6aJIJIOB Ha6pan. 

ITo noJIO)I(eHHIO o6 3K3aMeHe Ka)I(JJ:biH paiioH caM onpe.n:en.st:eT, 3a KaKoii 6ann 

HY)I(HO nocTaBHTb KaKyiO OQeHKY. 

PaiioHHhiH MeTOJJ:HCT pelllHJia, qTo ou:eHKY «OTJIHqHo» ,n:OJI)I(Hbi nonyqHTh 20% 
yqacTHHKOB (U:CJIOe qHCJIO, C OT6paCbiBaHHCM ,n:po6HOH qaCTH). )l:JI.st: 3TOfO OHa 

JJ:OJI)I(Ha onpe,n:eJIHTb, KaKOH 6aJIJI JJ:OJI)I(eH Ha6paTb yqeHHK, qT06bi nonyqHTb 

«OTJIHqHO». 
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EcJIH ueso3MO)I(HO onpe.n;eJIHTh TaKo:H 6aJIJI, liT06hi «OTJIHliHO» noJiyliHJIH pos­

uo 20% yqaCTHHKOB, «OTJIHliHO» .D;OJI)I(HO nOJIYliHTh MeHhiiie yliaCTHHKOB, lieM 

20%. 

EcJIH Ta.KHX yqaCTHHKOB ue OKa)l(eTC.SI ( uaH60JihiiiHH 6aJIJI ua6paJIH 6oJILIIIe 20% 

yqaCTHHKOB)- 3TH H TOJihKO 3TH yqeHHKH .D;OJDKHhl nOJiyqHTh «OTJIHtiHO». 

HanHIIIHTe 3<l><l>eKTHBHyiO, B TOM liHCJie H no HcnoJIL3yeMo:H naM.SITH, npo­

rpaMMY (YKa)I(HTe HCnOJih3yeMyiO BepCHIO .SI3hiKa nporpaMMHpOBaHH.SI, HanpH­

Mep, Borland Pascal 7 .0), KoTopa.SI .n;OJI)I(Ha BhiBeCTH ua 3Kpau uaHMeHhiiiHH 

6aJIJI, KOTOpbiH ua6paJIH yqeHHKH, nOJIYtJHBIIIHe «OTJIHliHO». l13BeCTHO, liTO 

Hn<l>opMaTHKY c.n;asaJio 6oJILrne n.SITH ylieHHKOB. TaK)I(e H3BecTno, liTO ecTh 

TaKOe KOJIHlieCTBO 6aJIJIOB, KOTOpOe He nOJIYliHJI HH O.D;HH yliaCTHHK. 

Ha sxo.n; nporpaMMe cnaliaJia no.n;aeTC.SI liHCJIO yqenHKOB, c.n;asasrnHx 3K3aMeu. 

B Ka)l(,lJ;o:H 113 cJie.n;yiOIUHX N CTPOK uaxo.n;HTC.SI Hn<l>opMaQH.SI o6 ylieHHKax B 

<Pop MaTe: 

<¢aMHflHR> <MMR> <HOMep lliKOflhl> <KonHqeCTBO 6annoB> 
r.n;e <<l>aMHJIH.SI> - CTPOKa, COCTO.SIIUa.SI He 6oJiee lieM H3 30 CHMBOJIOB 6e3 npo-

6eJIOB, <11M.SI> - CTPOKa, COCTO.SIIUa.SI He 6oJiee lieM H3 20 CHMBOJIOB 6e3 npo-

6eJIOB, <HoMep IIIKOJibi>- QeJioe liHCJIO B .D;Hana30He OT 1 .D;O 99, <KoJIHlieCTBO 

6aJIJIOB> - QeJIOe liHCJIO B .D;Hana30He OT 1 .D;O 100. 3TH .n;aHHbie 3anHCaHbl 

liepe3 npo6eJI, npHlieM posuo o.n;HH Me)l(,lJ;y Ka)l(,lJ;OH napo:H (T.e. scero TPH npo-

6eJia B Ka)l(,lJ;OH CTPOKe ). 

IlpHMep sxo.n;uo:H CTPOKH: 

MBaHoB MBaH 50 87 
IlpHMep BhiXO.D;HhiX .n;aHHhiX: 

78 

130 I (/(eMO-BapuaHm 2011 2.) 
IIocJie e.n;HHhiX BhlnyCKHhiX 3K3aMeuos no Hn<l>opMaTHKe B pa:Hou npHrnJia 

HH<l>OpMaQH.SI 0 TOM, KaKOH ylieHHK KaKOH IIIKOJihl CKOJihKO 6aJIJIOB ua6paJI. 

Ilo nOJIO)I(eHHIO 06 3K3aMeHe OQeHKY «2» (uey.n;OBJieTBOpHTeJihHO) noJiyliaiOT 

yqenHKH, ua6pasrnHe Meu~>rne 40 6aJIJIOB. OueuKy «3» (y.n;osJieTBOpHTeJihHO) 

noJiyqaiOT 30% yqeHHKOB cpe.n;H OCTaBIIIHXC.SI, 3a HCKJIIOlieHHeM TeX, KTO Ha-

6paJI 60Jihiiie 60 6aJIJIOB. 

ECJIH KOJIHlieCTBO «TPOeliHHKOB» OKa3hiBaeTC.SI 60Jihiiie 30%, TO CJie.n;yeT Bhl-

6paTb MeHhiiiYIO rpaHHUY .n;JI.SI OQeHKH «4» (HO TOJihKO eCJIH npH 3TOM «3» 

nOJiyqHT XOTh KTO-HH6y.n;h). 

HamniiHTe 3cpcpeKTHBHYJO, B TOM qlfcne " no HcnoJib3yeMoif naMSITH, npo­

rpaMMY (yKa)I(HTe HCnOJih3yeMyiO BepCHIO .SI3hiKa nporpaMMHpOBaHH.SI, HanpH­

Mep, Borland Pascal 7.0), KOTopa.SI .D;OJI)I(Ha BhiBeCTH ua 3KpaH uaH60JihiiiHH 

6aJIJI, KOTOpbiH Ha6paJIH ylieHHKH, nOJIYtJHBIIIHe «y.D;OBJieTBOpHTeJihHO», H KO­

JIHlieCTBO TaKHX yqeHHKOB. l1.3BeCTHO, liTO HH<l>opMaTHKY C.D;aBaJIO 60Jihiiie 50 

yqenHKOB. TaK)I(e H3BeCTHO, liTO ecTh TaKoe KOJIHlieCTBO 6aJIJIOB, KOTopoe ue 

nOJIYtJHJI HH O.D;HH yqaCTHHK. 
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Ha BXOJJ. nporpaMMe cHaqana noJJ.aeTC.SI qHcno yqeHHKOB, CJJ.aBrnHx 3K3aMeH. 

B Ka)I(Jl.OM H3 cneJJ.yiOmHx N crpoK HaXOJJ.HTC.SI HHcpopMaUH.SI o6 yqeHHKax B 

cpopMaTe: 

<¢aM~n~R> <MMR> <HoMep wKonw> <Kon~qecTBO 6annoB> 
rJJ.e <CI>aMHJIH.SI>- CrpOKa, COCTO.SIII.{a.SI He 6onee qeM H3 30 CHMBOJIOB 6e3 npo-

6eJIOB, <J1M.SI> - CrpOKa, COCTO.SIIl{a.SI He 6onee qeM H3 20 CHMBOJIOB 6e3 npo-

6eJIOB, <HoMep liiKOJibi>- QeJioe qHCJIO B ,[(Halla30He OT 1 .li.O 99, <KoJIHqeCTBO 

6aJIJIOB> - QeJIOe qHCJIO B JJ.Halla30He OT 1 JJ.O 100. 3TH JJ.aHHhie 3allHCaHbl 

qepe3 npo6eJI, npHqeM posHo o,n:HH Me)I(Jl.y Ka:>K,n:oH: napoH: (T.e. scero TPH npo-

6ena s Ka)I(Jl.oif crpoKe ). 

IlpHMep BXOJJ.HOM crpoKH: 

MBaHoB MBaH 50 87 
f1pHMep BhiXOJJ.HhiX JJ.aHHhiX: 

45 703 

~ (/(eMo-BapuaHm 2011 2.) 
Ha BXOJJ. nporpaMMe noJJ.aeTc.SI nocJieJJ.oBaTeJihHOCTh CHMBOJIOB, 3aKaHqHsaro­

ma.Sic.SI CHMBOJIOM #. ,L(pyrHe CHMBOJihl # BO BXO,[(HOM llOCJie,[(OBaTeJibHOCTH OT­

CYTCTBYIOT. 

ITporpaMMa JJ.OJI:>KHa BhiBecTH Ha 3KpaH naTHHCKYIO 6yKsy, scrpeqaromyroc.SI 

BO BXO,[(HOM llOCJie,[(OBaTeJibHOCTH HaH60Jihlllee KOJIHqeCTBO pa3, H qHCJIO 3THX 

pa3 (so BTopoH: crpoKe). 

EcJIH TaKHX 6yKB BO BXOJJ.HOM llOCJie,[(OBaTeJihHOCTH OKa:>KeTC.SI HeCKOJihKO, 

nporpaMMa ,[(OJI:>KHa BhiBeCTH Ha 3KpaH BCe HX qepe3 npo6eJI 8 ancpaBHTHOM 

nop.SI.l1.Ke. 

CrpoqHhie H nponHCHhie 6yKBhi He pa3JIHqaJOTC.SI. 

HanHrnHTe 3cpcpeKTHBHYIO, s TOM qHcne H no HcnoJih3yeMoif naM.SITH, nporpaM­

MY (yKa:>KHTe HcnoJih3yeMyiO sepcHIO .SI3hiKa nporpaMMHposaHH.SI, HanpHMep, 

Borland Pascal 7.0), KOTopa.SI ,n:oJI:>KHa pernaTh nocTasJieHHYIO 3a,n:aqy, 

IJpHMep BXO,[(HhiX JJ.aHHhiX: 

Day, mice. "Year" - a mistake# 
IlpHMep BhiXO,[(HhiX JJ.aHHhiX: 

A 

4 
,Z:WyroH: sapHaHT: 

IlpHMep BXOJJ.HhiX ,[(aHHhiX: 

ABCD ABCE ABCF# 
IlpHMep BhiXO,[(HhiX JJ.aHHhiX: 

A B C 
3 
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Pa3Aen ccCMCT8Mbl C'IMCneHMJI>> 

1. 6. 2. 7. 3. 4. 4. 11. 5. 9. 6. 5, 10, 25, 50. 7. 3, 4, 6, 8, 12, 24. 8. 2, 4, 8, 16, 32. 9. 6, 
9, 12, 18,36.10.8, 16,32.11.5, 13,21,29.12.3, 7, 11, 15.13.4, 12,20,28.14.2, 
6, 10, 14. 15. 6, 14, 22, 30. 16. 3. 17. 4. 18. 5. 19. 2. 20. 5. 21. 02. 22.207. 23. 2310. 
24. C9. 25. E4. 26. 1101,1. 27. 10101,011. 28. 101001,01. 29. 100110,1 I. 
30. 11011,101. 31. 640. 32. 776. 33. 353. 34. 515. 35. 367. 36. 20B. 37. 2A8. 
38.1EF.39.270.40.37C.41.30.42. 101000.43.312.44.146.45.80.46.8.47.10010. 
48.C2.49.232.50.215. 

Pa3Aen ccMHcjJOpMaQMJI M ee KOAMPOB8HM8» 

1. 512 6HT. 2. 448 6HT. 3. 256 6HT. 4. 592 6HTa. 5. 488 6HT. 6. 1. 7. 2. 8. 16. 9. 8. 10. 
2. 11. 32. 12. 1024. 13. 4. 14.8192. 15. 16. 16.2 B 26-M CTeiieHH. 17.2 B 27-M CTene­
HH. 18. 2 B 25-M CTeiieHH. 19. 2 B 32-M CTeiieHH. 20. 2 B 36-M CTeiieHH. 21. 4. 22. 8. 
23. 2. 24. 16. 25. 64. 26. 12 K6aH:T. 27. 16 K6aH:T. 28. 900 K6aH:T. 29. 90 K6ai1T. 
30. 64 K6ai1T. 31. 34. 32. 29. 33. 115. 34. 14. 35. 525. 36. 18,31 M6ai1T. 37. 6,4 
M6ai1T. 38. 10,98 M6ai1T. 39. 1,3 M6ai1:T. 40. 3,2 M6aH:T. 41. 656. 42. 267. 43. 220. 
44. 328. 45. 768. 46. 134. 47. 169. 48. 180. 49. 110. 50. 525. 51. 5. 52. 4. 53. 6. 54. 
8. 55. 6. 56. 729. 57. 243. 58. 81. 59. 128. 60. 1024. 61. 7. 62. 6. 63. 8. 64. 5. 65. 7. 
66. 32. 67. 64. 68. 128. 69. 64. 70. 81. 71. 4 6aH:Ta. 72. 63 6HTa. 73. 32 6ai1:Ta. 74. 25 
6ai1T. 75.906ai1T.76.8. 77. 16. 78.4.79.32.80.4.81. 144. 82.99.83.81.84. 135. 
85. 153. 86. 98 6ai1T. 87. 108 6ai1T. 88. 25 6aH:T. 89. 147 6aH:T. 90. 72 6ai1Ta. 91. 36 
6aHT. 92. 135 6HT. 93. 27 6aHT. 94.45 6aHT. 95. 54 6ai1:Ta. 96. 10. 97. 9. 98. 7. 99. 8. 
100. 6. 

Pa3Aen ccAnre6pa norMKM» 

1. 4. 2. I. 3. 2. 4. 3. 5. 3. 6. I. 7. I. 
8. 1. PeKOMeHLJ.au.uu. IlocTaBhTe K 3a.IJ:at.Ie sonpoc c OTPHUaHHeM: npH KaKHX 3Hat.Ie­
HIUIX X .IJ:aHHoe BhiCKa3biBaHHe 6y.IJ:eT JIO)KHhiM? PelllHTe ::ny Ja.IJ:at.Iy, a noToM npeo6-
pa3yi1Te OTBeT. 9. 2. 10. 4. 11.2. 12. 4. 13. 2. 14. 2. 15. 3. 16. 5. 17. 5. 18. 9. 19. 7. 20. 
9. 21. 7. 22. (A 1\ -.B) v (-.A A B). 23. -.A 1\ -.B. 24. B. 25. 0. 26. (A A B) v (-.A A -.B). 
27. 0. 28. A A B. 29. -,A A -.B. 30. (A A -B) v (-.A A B). 31. 0. 32. (-.A A -.B) v 
v (A 1\ B). 33. -.A. 34. A. 35. -.A A B. 36. 0. 37. B v A A -.B. 38. -.B. 39. -.A v -.B v 
v C. 40. A v B. 41. 0. 42. (-,A A -B 1\ -,C) v (A A B A -.C). 43. 0. 44. (A A -B) v 
v ( -.B A -.C). 45. (-.A A -.B) v (A 1\ -.C) v (B A -.C). 46. (-.A 1\ -.B A C) v (A 1\ 

1\ -,B 1\ -,C). 47. Y 1\ Z. 48. TO)K.IJ:eCTBeHHO HCTHHHa51 QJOpMyJia. 49. 4. 
50. I. 51. 2. 52. I. 53. 3. 54. 3. 55. 2. 56. 4. 57. (A A C) v (-.B A C). 
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58. (-.A 1\ -.B) v (-.A 1\ -.C) v ( -.B 1\ -.C). 59. (-.A A -,C) v (A 1\ C). 
60. (A A B) v (-,A A -.B). 61. (A A -.C) v (-.A A C). 62. (-,A A -.B) v (-.A A C) v 
v ( -,8 A C). 63. (A A -.B) v ( -.B 1\ C) v (-,A 1\ B A -.C). 

64. 65. 66. 

A B c F A F A F 

0 0 0 1 0 0 0 0 
0 0 I 0 0 0 I 0 1 0 
0 1 0 0 0 0 0 0 1 
0 1 I I 0 I 1 0 1 1 0 
1 0 0 1 0 0 0 0 0 
1 0 1 0 0 1 1 0 I 0 
1 1 0 0 0 0 0 0 
I I 1 1 0 

67. 3. 68. 4. 69. 3. 70. 2. 71. 1. 72. 2. 73. 1. 74. 1. 75. 1111. 76. 1000. 77. 0111. 
78.1100. 79.010.80. 1010.81. 10.82.30.83.30.84.8.85.6.86.2.87. 14.88.6.89. 
2.90.3.91. 14.92. 12.93. 10.94.4.95.3.96.8.97.8.98.24. 

Pa3aen ccnorM'IeCKMe 33A3'1M>> 

1. KMC. 2. 1423. 3. 1342. 4. BCPMH. 5. AKBTMCHP. 6. KysrnHH H3roTosneH so 
Bna.uHMHpe s XV seKe. 7. CBn. 8. O,C. 9. BPA. 10. EJin. 11.0. 12. M. 13.JI. 14. 
AMBE. 15. AfEB. 16. fAEB. 17. PlllfE<I>. 18. APf<I>H. 19.CJ1l1. 20. l1l10. 21. H. 
22. PKYfH. 23. 2a1a263a4a. 

Pa3aen ccnorM'IeCKMe cxeMbl» 

3. F(0,1)=0 

:~! :[}j]r-----
4. F(1,0)=0 

11. -,(A 1\ B v -.C). 12. (A A B v -.A) v -.(A 1\ B). 13. 2. 
14. Ha MecTe X CTOMT 3JTeMeHT 2-11, Ha MecTe Y CTOMT 2-11JJJ1. 

Pa3aen ccHcnonHr.tTenr.t anropr.tTMOB» 
2. 2212. 

Pemeuue: llOHCK perneHH» 6y)leM BeCTH OT OTBeTa, npH6JIH:/Ka»Cb K HCXO­
)lHOMY LIHCJIY. bJIH)Kaiirnee LIHCJIO, H3 KOTOporo MO)KHO H3BJieLib KBa)lpaTHbiM 
KOpeHb, 6y)leT 9. l13 9 BbiLIHTaHHeM e)lHHHQbl MO)KHO flOJIYLIHTb 8, T.e. flOCJie)l-
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IDUI KOMall,[{a- 2. 9 MO)I(HO ll0Jiytli1Th, B03Be,ll.SI 3 B KBa,npaT. TaKI1M o6pa30M, 

nocne,nHI1e 2 KOMaH.[{hi - 12. A 3 nonyqaeM 113 11cxo,nHoro Yl1cna 5, .nsa)l(.[{hl 

Bhiqi1Trui e,n11H11u;y, T.e. nepBhie .nse KOMaH,nhi B nporpaMMe- 22. Tor.na npo­

rpaMMa 6y,neT Bhlfllil.[{eTh TaK: 2212. IJporpaMMa CO,nep)I(11T 4 KOMaH,[{hl, 3Ha­

lli1T YCJIOBI1e 3a.[{alll1 BhlllOJIHeHO. 

3. 21221. 4. 12121. 5. 22211. 
7. Pemeaue: 06o3HaYI1M R(n)- KOJ111YeCTBO nporpaMM, KOTOphie npeo6pa3yiOT 

'-ii!ICilO 

qi1CJ10 1 B lli1CJ10 n. 06e KOMaH,[{hl 11CllOJ1HI1TeJl.SI yseJII1qi1BaiOT 11CXO.[{HOe ql1c­

J10, ll03TOMY o6mee qi1CJ10 KOMaH,[{ B nporpaMMe He MO)I(eT npeBOCXO.[{I1Th 16. 
R( 1) = 1. ,[Vui Ka)l(,[{oro cne,ny10mero YI1CJia paccMOTP11M, CKOJihKI1MI1 cnoco6a­

MI1 3TO qi1CJ10 MO)I(eT 6biTh llOJiyt-~eHO 113 npe,nhi.[{YII.J.I1X ll11CeJI 3a O.[{HY KOMaH,ny 

11CllOJ1HI1Tellil. ECJ111 ll11CJ10 HeqeTHOe, TO llOCJie,nHeH KOMaH.[{OH MO)I(eT 6hiTh 

TOJlhKO «Ilp116ash 1». Cne.nosaTeJJhHO, KOJ111qecTBO nporpaMM ,niDI :noro ql1c­

na paBHO KOJII1qecTBY nporpaMM .nn.s~ npe,nbi,nymero YI1CJia: 

R(i) = R(i-1 ), ecn11 i HeqeTHoe. 

Ecn11 q11cno YeTHoe, TO sap11aHTOB nocne,nHeii KOMaH,nhi .nsa: «Ilp116ash 1 » 
11n11 «YMHO)I(h Ha 2». Cne.nosaTeJJhHO, R(i) = R(i-1) + R(i/2), ecmt i YeTHoe. 

,lJ;IDI lli1CJ1a 16 KOJ111qeCTBO nporpaMM MO)I(HO llO.[{CliHTaTh, COCTaBI1B Ta6JI11Qy: 

2 3 4 5 6 

K0111!1'l9CTBO 
KOMaHA 
I!ICnOilHI!IT911SI 

.... -·' ., 
1 -----------------· 1 + 1 = 2 

.. --· ., .-·· .. , 
2.... "'2+ 2_~4 --~---····--······· ..... 2+4_= __ .:f> 

........... ::::.----::_,.. .::=···:: ........... _::.: 

'-iliiCilO 

K0111!1'l9CTBO 
KOMaHA 
1!1CnOilHI!IT911R 

'-ii!ICilO 

K01llil'l9CTBO 
KOMaHA 
1!1Cn011HIIIT911R 

9. 45. 

7 

6 
~~::-,:· ........ __ ¥ ____ .... .. 

13 

2Q 
............ 

8 9 

...... 
4+6= 1 o .. 10 __ ., .. 

'• . 
14 15 

~ 
6+20=26 26 __ ., 

,~ .. -

• . 

'•, 

~, .. , .... 
•. 

.. . .... _______ 

10 

, 
4+10=14 _., 
16 

., 
10+26=36 __ ., 

11 

14 

, 
6+14=20 __ ., 

Pemeaue: qepenarnKe rpe6yeTC.SI npoqepTHTh 9 JII1HI1H. Cne.nosaTeJJhHO, 3a 

8 llOBOpOTOB HanpaBO qepenarnKa .[{OJI)I(Ha COBepiiiHTh llOJIHhiH 060pOT BO­

Kpyr csoeH: oc11. Tor.na n = 360 I 8 = 40. 
10. IJpaBI1JlhHhiH IIIeCTI1yrOJlhHI1K. 

11. IlpaBI1JlhHhiH ll.SITHYfOJlhHI1K, CJleBa. 

Pemeaue: qepenarnKa Hap11cyeT n.SITh J111HHH 11 npH 3TOM nosepHeTC.SI Ha 360 
rpa,nycoB BOKpyr CBOeH OCH 11 OKa)l(eTC.SI B TOH )l(e TOYKe, liTO H B HaYaJie. B pe-

3YJihTaTe Ha 3KpaHe llO.SIBI1TC.SI npaBI1JihHhiH ll.SITHYfOJihHHK. fiOCKOJlhKY qepe-
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naiiiKa nosopaq11saeTc.H npoTI1B qacosoii CTPeJIKI1, qmrypa 6y.ueT Hap11cosaHa 
cnesa OT qepenaiiiKI1. 

12. 3se3.ua, cocTo.H~a.H 113 20 nyqeii. 
Peweuue: 3a O.lli1H IIIar U11KJia qepenaiiiKa p11cyeT JII1HI1IO, B03Bpa~aeTC51 Ha-
3a.U 11 nosopaq11saeTC.H Ha 18 rpa.uycos. TaKI1X JII1HI1H, 11CXOMIU11X 113 o.uHoii 
TOl.{KI1, qepenaiiiKa Hap11cyeT 22. Ho 3a 20 IIIaros qepenaiiiKa nonHOCThiO 
o6epHeTC.H BOKpyr CBOeH OCI1 (360 / 18 = 20), 11 nOCJie.[{HI1e 2 JII1HI111 OHa npo­
qepT11T no y)l(e Hap11cosaHHhiM JII1HI151M. Cne.uosaTeJihHO, Ha 3KpaHe no51BI1TC.H 

3Be3.ua c 20 nyqaMI1. 
14. 313. 15. 1, A8. 16. 4. 17. 3, A2, A7, C6. 18. 3. 

20. Bnepe.u 1. 

22. 3. 

Peweuue: Ecn11 scero KOMaH.u 52, TO KOMaH.u "Ha3a.U 2" 6hiJIO 31, a "Bnepe.u 
3" scero 21. Ky3Hel.{I1K nphirHyn snepe.u Ha 21 x 3 = 63 mara, a Ha3a.u Ha 
31 X 2 = 62 IIIara. TeM CaMhiM OH OKa3aJIC51 Ha 1 mar Bnepe.U11 OT nepBOHa­
l.{aJihHOH T0l.{KI1. flOCJie.[{OBaTeJihHOCTh KOMaH.[{ B aJirOp11TMe B .[{aHHOM CJiyqae 
He 11MeeT 3HaqeHH51. 

Peweuue: )ln.H nepsoii 6yci1Hhi B03MO)I(Hhi 3 sap11aHTa, TaK KaK 6yc11H, no­
MeqeHHhiX rnacHoii 6yKsoii, TPI1. 
)lJI51 BTOpOH 6yCI1Hbl TO)I(e B03MO)I(Hhl 3 Bap11aHTa, TaK KaK 6yCI1H, nOMeqeH­
HbiX cornacHoii 6yKsoii, TPI1. 
)lAA TPeTheii 6yci1Hhi B03MO)I(Hhi TOJihKO 2 sap11aHTa: 113 TPex 6yc11H Mhi Mo­
)l(eM Bbi6paTh TOJihKO .[{Be, KOTOphiX HeT Ha BTOpOM MeCTe. 
AHanorl1qHo .UJI51 qeTsepToii 6yci1Hhi - 2 sap11aHTa. 
Teneph, ecn11 Mhi nepeMHO)I(I1M see sap11aHThi, TO nonyq11M KOJII1qecTBO sap11-
aHTOB uenoqeK, nOCTPOeHHhiX no npaBI1Jiy, 113JIO)I(eHHOMY B ycJIOBI111 3a.[{aql1: 
3 X 3 X 2 X 2 = 36. 

B pe3yJihTaTe nonyqaeM, qTo cyruecTsyeT 36 sap11aHTOB uenoqeK, nocrpoeH­
HhiX no 3TOMY npaBI1Jiy. 

23. 2. 24. 1. 25. 1. 26. 3. 27. 3. 28. 4. 29. 2. 31. AACBAABA. 33. 42. 34. 340. 
37. flp11 npaBI1JihHOH 11rpe Bhi11rpbiBaeT nepBhiH 11rp0K Ha BTOpOM 11JII1 TpeTbeM 

xo.uy, ecn11 c.uenaeT nepBhiH xo.u 6, 2, a B cnyqae OTBeTHoro xo.ua BToporo 
11rpOKa 6, 4 11JII1 6, 5 C.[{eJiaeT BTOpOH XO.[{ 6, 7 11 6, 8 COOTBeTCTBeHHO. 
Peweuue: )ln.H .uoKa3aTeJihCTBa paccMOTPI1M HenonHoe .uepeso 11rpbi. 
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Ha'4anbHaR 1-M XOA 1-M XOA 
n03M1.4MR nepaoro BToporo AHanM3 COCTORHMR Mrpbl MrpoKa MrpoKa 

3, 2, 3 ~r-j 3, 6,3 f~~ npo111rpb1W 1-ro 111rpOKa 

I (np111 mo6oM npOAOmKeH111111) 

v 1, 6, 3 fr- ~ 3, 6, 3 ~~~ npoll1rpbiW 1-ro 111rpOKa 

I I 
(np111 mo6oM npOAOmKeH111111) 

1 1. 2. 3 R 
r- 1, 2, 9 fr- ~ 1. 2. 27 1 -~ Bblll1rpbiW 2-ro 111rpoKa 

1\ 
12, 5,6 ~-~ Bblll1rpbiW 1-ro 111rpoKa 

(np111 mo6oM xoAe) 

v ~ 4. 15. 6 1 -~ Bbl111rpb1W 1-ro 111rpoKa 

I t: (np111 mo6oM xoAe) 

4, 5,6 

~ 4. 5. 18 1 -~ Bblll1rpb1W 1-ro 111rpoKa 

I \ 
(np111 mo6oM XOAe) 

~ 7. 8. 9 1 -~ Bblll1rpbiW 1-ro 111rpoKa 

I (np111 mo6oM xoAe) 

BepuniHa .nepesa Hrphi - HallaJihHoe cocTo~HHe Hrphi; Ha yposHe 1 .nepesa 

TIOKa3aHhl see 4 S03MO)I(HhiX COCTO~HH~ Hrphl TIOCJie 1-ro XO,na 1-ro HrpOKa. 

PacCMOTPHM TOJihKO XO,ll nepsoro HrpOKa 3, 2 ~ 6, 2, TIOCKOJihKY HaC HHTe­

pecyeT 6e3oum6ol1Ha~ Hrpa, npHso~ma~ K no6e.ne HrpoKa, c.nenasmero 3TOT 

XO,ll. )J.aHHhiH XO,n nepsoro 11rpOKa npHBO,llHT K no6e,ne, TI03TOMY OCTaJlhHhie 

XO,llhl paCCMaTPHBaTh He HMeeT CMhiCJia (XOT~ MO)I(HO OTMeTHTh, liTO JII060H 

xo.n nepsoro HrpoKa MO)I(eT npHsecTH K ero no6e.ne npH npaBHJihHOH Hrpe ). 

,[(sa OTBeTHhiX xo.na BToporo HrpoKa 12, 2 H 9, 2 npHse.nYT K no6e.ne nepsoro 

HrpoKa y)l(e Ha sTopoM xo.ne. ,[(pyrHe .nsa xo.na 6, 4 H 6, 5 npHse,nyT K no6e.ne 

Ha 3-M xo.ne nepsoro HrpoKa, ecJIH oH Ha sTopoM xo.ne c.nenaeT npaBHJihHhiH 

xo.n: 6, 4 ~ 6, 7 11JII1 6, 4 ~ 6, 8 MJIH 6, 5 ~ 6, 8. B 3TOM cnyqae JII06oi1 oT­

seTHhiH XO,ll BTOporo 11rpOKa He TIOMemaeT nepsoMy 11rpOKY BhiHrpaTh. 

38. Tip11 npaBHJihHOH 11rpe BhiHrphiBaeT BTOpOH 11rpOK Ha BTOpOM XO,ne, eCJIH c,ne­

JiaeT xo.n 7,8 B oTseT Ha xo.n nepsoro HrpoKa 5,6. Bee .npyrHe sap11aHThi xo.na 

nepsoro HrpoKa np11so.n~T K no6e.ne BToporo 11rpoKa y)l(e Ha nepsoM xo.ne. 

39. TipH npasHJihHOH Hrpe BhiHrpbiBaeT BTOpOH HrpOK Ha lleTsepTOM XO,ne (npH 

3TOM ero nepShiH XO,ll ,llOJI)I(eH 6hiTh 2,2 ~ 4,2, HJIH 1,4 ~ 2,4, HJIH 3,2 ~ 3,4). 

40. B 3a,naqe Heo6xo,nHMo nocTPOHTh .nepeso pemeHHi1: .nn~ BhiHrphiBaiOmero 

HrpoKa Heo6xo,nHMO yKa3aTh npaBHJihHYIO nocne.nosaTeJihHOCTh xo.nos, .nn~ 

npoHrphiBaiOmero HrpoKa Heo6xo,nHMO paccMoTpeTh see B03MO)I(Hhie sapHaH­

Thi OTSeTHhiX XO,llOB. TaK KaK 3apaHee HeH3SeCTHO, KaKOH HrpOK BhiHrphiBaeT 
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npM npaBMJibHOH Hrpe 060MX HrpOKOB, TO 6y.n;eM paCCMarpMBaTb 6Ce B03MOJK­

Hhle XO)l;bl 060UX HrpOKOB. 

llpouecc Hrpbl MO:>KHO OllMCaTb C llOMOIII,biO Ta6JIMUhl, B KOTOpOH B nepBOM 

cToJI6ue co.n;epJKHTC.SI Hal.JaJihHOe KOJJMl.JeCTBO KaMHeif s KYl.JKax. Ka:>K.n;hiM l.JeT­

HhiH CTOJ16eu COOTBeTCTByeT B03MO:>KHbiM XO)l;aM nepBOfO HrpOKa. Ka)l()l;hiH 

Hel.JeTHbiH CTOJ16eu COOTBeTCTByeT XO)l;aM BTOpOrO HrpOKa. 

1-lii MrpoK 2-lii MrpoK 1-lii MrpoK 2-lii MrpoK 

5,6 12,5 24, 5 - npoMrpbiW BbiMrpbiW 

12,10 24, 10 BbiMrpbiW 

12, 20 BbiMrpbiW 

36, 10 BbiMrpbiW 

,,, '. " 
12,30 BbiMrpbiW 

36, 5 - npoMrpbiW BbiMrpbiW 

12, 15 - npoMrpbiW BbiMrpbiW 

6,10 12, 10 24,10 BbiMrpbiW 

" 12, 10 BbiMrpbiW 

36, 10 BbiMrpbiW 

12,30 BbiMrpbiW 

6, 20 - npoMrpbiW BbiMrpbiW 

18, 10 - npoMrpbiW BbiMrpbtW 

6, 30 - npoMrpbiW BbiMrpbiW 

18, 5 36, 5 - npoMrpbiW BbiMrpbiW 

18, 10 - npoMrpbiW BbtMrpbtW 

54, 5 - BbiMrpbiW 

18, 15 - npoMrpbiW BbiMrpbiW 

6,15 12, 15 - npoMrpbiW BbiMrpbiW 

6, 30 - npoMrpbiW BbiMrpbiW 

18, 15 - npoMrpbiW Bb1Mrpb1W 

6, 45 - BbiMrpbiW 

0TseT: BTopo:H HrpoK BhiMrphiBaeT JIM6o Ha BTopoM, JIM6o Ha l.JeTsepTOM 

xo.n;e, ecJIM 6y.n;eT cne.n;osaTb crpaTerMM, Bhi.n;eneHHOH B Ta6nMue cephiM 

useTOM. llpM scex ocTaJihHhiX sapMaHTax BToporo xo.n;a BToporo HrpoKa 

y nepsoro HrpoKa ecTh BhiMrpbiiiiHhle xo.n;hi. 
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Pa3A8JI ccnpeACT8BJ18HMe anropMTMOB>> 
1. 9. 2. 5. 3. 40. 4. 6. 5. S=2, P=6. 6. 23. 7. 3. 8. 1. 9. b= -1, d=24. 10. 29. 11. 90. 
12. 56. 13. -19. 14. P=56, B=13. 15. 78. 16. c=31, d=4. 17. m= -260, d=8, n=31. 
18. a=16, b=6. 19. 54, 14. 20. 333, 999. 21. 3. 22. 3, 12, 3. 23. 803, 811. 24. 9, 23, 
5. 25. 0, 16. 26. 21. 27. -6, 10. 28. 95. 29. 3. 30. 10. 31. 17. 32. 51. 33. 55. 34. 43. 
35. MeiDieT 3 cTon6eu u ):lHaroHanh. 36. -30. 

Pa3A8JI ccMOA811MpOB8HMe M KOMDbiOTepHbiH 3KCnepMM8HT» 

1. 4. 2. 2. 3. 3. 4. MsaH-fpurna. 5. BuKa. 6. CseTa. 7. 2. 8. Bee paBHO. 9. 1. 10. qepe3 
150 MHHyT. 11. fpyrnesoe, 12:10. 12. 6. 13. 4. 14. 25 MHHYT. 15. 2. 16. Eopuc )I()J;eT 
10 MHHYT. 

Pa3A8JI ccnporpaMMHble cpeACTBa MHIIJOPMIQMOHHbiX 

M KOMMYHMKIQMOHHbiX T8XHOJIOrMi» 

1. ):la, B o6oux cnyqru~x. 

2. ):la. 

Uoucueuue: ct>aiiJihi u nanKH pa3nuqaiQTC.SI no ux nonHOMY HMeHH, KOTopoe 
BKJIIOqaeT B ce6.SI «npe<PHKC» - nyrh OT KOpH.SI K ):laHHOMY <Paifny, 3aBHC.SI­
II.lMH OT MecTa <Paiina. HanpuMep, C:\Schooi\Inform\Tasks.txt "C\:Games\ 
Tasks. txt- <Paiinhl c O):lHHaKOBhiMH Ha3BaHH.SIMH, Ho noJIHhie HMeHa y HHX 
pa3Hhie: o6a Haxo):l.SITC.SI Ha ):lHCKe C:, Ho nepBhiH- B nanKe Inform, KOTopa.SI, 
B cso10 oqepe):lh, co,llepJKHTC.SI B nanKe School, a BTopoii - B nanKe Games. 

Uoucueuue: Ilpu HMeHoBaHHH <Paiinos HMeeT 3HaqeHue He TOJihKO Henocpe,ll­
CTBeHHoe HM.SI (Tasks), HO " pacrnupeHue HMeHH <Paiina. B ):laHHOM cnyqae 
O.llMH <Paiin HMeeT pacrnupeHHe txt, a Jlpyroii tif. 

3. txt, doc, rtf 
4. a) HeT, 

6) ,lla. 
5. IJepeMeCTHTh. 

llOHCHeHHe: IlpH KOnHpOBaHHH <PaHJIOB Ha HOBOM MeCTe nO.SIBJI.SIIOTC.SI KOnHH 
<PaHJIOB, a HCXO,llHhie <PaHJihl npH 3TOM OCTaiQTC.SI Ha CTapOM MeCTe 6e3 H3MeHe­
HHH. Ha onepauu10 KonuposaHH.SI rpe6yeTc.SI 3HaquTeJihHoe KonuqecTBO spe­
MeHH (oco6eHHO npH 60JihiiiOM 06oeMe HH<PopMaUHH), TaK KaK npOHCXO):lHT 
<PHJHqecKa.H 3anHCh Ha .LJ:HCK. 
Ilpu BhinonHeHHH onepaUHH «IlepeMemeHHe <Paiinos» B npe):lenax O):lHoro 
,llHCKa HHKaKoro <PH3HqeCKOrO nepeMemeHH.SI HH<PopMaUHH He npOHCXO,llHT. 
Henocpe,llCTBeHHO CaMH <}>aHJihl <PH3HqeCKH OCTaiQTC.SI TaM, r):le OHM H 6hiJIH, 
nepeMemaiDTC.SI JIHIIIh Ha3BaHH.SI (H3MeiDIIOTC.SI CChiJIKH). B 3TOM cnyqae one-
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pauJui ocymecTBIDieTCj{ npaKTHqecKH MrHoBeHHO. A BOT npu nepeMemeHHH 

<l>aMJIOB C O.UHOfO .UHCKa (yCTpOMCTBa) Ha .upyroii IIpOHCXO.UHT <l>HJHqeCKHM 

nepeHOC HH<l>OpMaQHH, KaK H IIpH KOIIHpOBaHHH. 

6. KonupoBaTh. 

lloHcueuue: OnepaQHj! «IlepeMeiUeHHe <l>aiinoB» y.uanHT <l>aiiJihi H3 naMj{TH 

KOMIIbiOTepa IJeTH. 

7. Ctrl. 8. Shift. 
9. *eJlBeJl* .doc. 

10. 

lloHcueuue: PaciiiupeHHe Ha.uo Bbi6paTb doc, TaK KaK pe.uaKTop MS Word 

2003 o6bJqHo coxpaHj{eT <l>aiinhi HMeHHO B 3TOM <l>opMaTe. B Ha3BaHHH <l>aiina 

06j~3aTeJibHO 6y.ueT npHCYTCTBOBaTb qaCTb CJIOBa «e,UBe.U». IJepByiO 6yKBY B 

IIIa6JIOH 6paTb HeJib3j{, TaK KaK OHa MO)KeT 6biTb KaK IIpOIIHCHaj~, TaK H CTp01.f­

Haj{. IJocJie,llHj{j~ 6yKBa TO)Ke B IIJa6JIOH He 3aiiHCbiBaeTCj~, IIOTOMY qTo B pa3-

HbiX IIa,Ue)KaX CJIOBO HMeeT pa3Hble OKQHqaHHj~, TaK KaK H nepe.u Bbi6paHHbiM 

COqeTaHHeM 6yKB, H IIOCJie Hero MO)KeT HaXO.UHTbCj{ HeKOTOpoe KOJII11.feCTBO 

.UpyrHX 3HaKOB, CJieBa H cnpaBa 3aiiHCbiBaiOTCj~ 3Be3,UQqKJ1. 

A) FFTT*. JPG. 
E) FFTT03*. JPG. 
B) FFTT0711000?.JPG. 
f) FFTT1*. JPG. 
):{) 3.uecb Bbi,UeJIHTb HY)I(Hble <l>aMJibl C IIOMOIUbiO O.UHOfO IIJa6JIOHa He IIO­

JIY1.fHTCj~. bOJiee TOfO, TaK KaK BpeMj{ B HMeHH <l>aMJia HHKaK He <l>HrypHpyeT, 

Mbi He CMO)KeM OTJIHqHTb «.uHeBHbie» <l>oTorpa<t>uu OT «HoqHbiX». Mo)K­

Ho IIOJiyqHTb BCe <t>oTOrpa<l>HH 3a 3TH 2 ,llHj{ C IIOMOIUbiO .UBYX rna6JIOHOB: 

FFTT1231*.JPG 11 FFTT0101*.JPG. 
E) HeT. 

11. 1. 12. 5. 13. ·12. 14. D:\BbiUYCKHHKH\JlunJJoM.doc. 15. C:\OJiYqEHHE\ 
PAiiOTbl\]lunJJOM.doc. 16. C:\Windows\Web\Wallpaper\BeTep.bmp. 17. A:\B\ 
C2\text.txt. 18. D:\Oiill(HE\yqEHHKH\YCDEBAEMOCTb. 19. C:\FF\K. 20. 
A:\B2\C1 \Dl. 21. D:\06yqeuue\CTyJleHT\Fiash. 22. D:\UpoeKTbi\Name.txt. 

Pa3Aen cclexHonontR o6pa60TKH HHIIJOPMIQHH 
a 3neKTPOHHbiX ta6nHqax MS Excel» 

1. 3. 2. 2. 3. 4. 4. 4. 5. 3. 6. 2. 7. 1. 8. 2. 9. 1. 10. 3. 11. 2. 12. 3. 13. 1. 
14. 2. 15. 2. 16. 3. 17. 4. 18. 1. 19. 2. 20. 1. 21. 4. 22. 31.01.2008. 23. 11.05.2008. 
24. 29.04.2008. 25. 20.04.2008. 26. 27.02.2008. 27. 27.08.2008. 28. 14.10.2008. 
29. 13:00. 30. 14:15. 31. 12:35. 32. 1:20. 33. 5:10. 34. 3:30. 35. 4. 36. 3. 37. 2. 38. 2. 
39. 3. 40. 3. 41. 2. 42. 3. 43. 4 10 "A". 
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Pa3J18JI ccleXHOJIOrMR xpaHeHMR, nOMCKa M copTMPOBKM 

MHIIJOpMaQMM B 6a3aX aaHHbiX>> 

1. 3. 2. 4. 3. 3. 4. 1. 5. 4. 6. 1. 7. 3. 8. 2. 

Pa3J18JI ccTeneKOMMJHMKaQMOHHble T8XHOJIOrMM» 

0TB8Tbl 

1. 2. 2. 3. 3. 2. 4. 1. 5. 4. 6. 1. 7. 4. 8. 2. 9. I. 10. 3. 11 1. 12. r A~E)I(EB (http://narod. 
ru/ftp.rar). 13. EfEBA~ (ftp://my _ files.docs.ru/raspisaniye.docx). 14. Ii)I(Bf A~E 
(www.midi.ru/catalog/mazurka.mid). 15. A)I(BEEr~ (http://www.microsoft.com/ 
login.php ). 16. f)I(AE3B~I1E (http://my _first_ site.narod.ru/raznoye/document.txt). 
17. EB~)I(Af6 (http://www.files.org/games/tetris.zip). 18. I>f~AE (ftp://my_ftp.org/ 
downloads/films/kinzaza.avi). 19. fEA)I(I>B~ (www .my_ site.narod.ru/news/archive/ 
page.php). 20. rEBA. 21. 215.62.83.19. 22. 252.183.27.239. 23. 271. 24. 282. 25. 
256. 26. 6. 28. fB)I(E~I>A. 29. 6f)I(~BEA. 
30. E)l(fE~EBEA. 

Perneuue: 
<npOTOKOJI> <:/ /> <www> <ToqKa > <JiMji CaMTa><ToqKa ><,n:OMeH 
opraHH3au:ww><ToqKa><,n:oMeH crpaHhi> 
A,n:pec caii:Ta: http://www.cmc.msu.ru 

31. B)I(E~E~f~A. 32. EfE~~B~A. 33. 213.121.29.96. 34. 213.121.29.97. 
35. 213.121.29.110. 36. 213.121.29.111. 37. 213.121.28.0. 38. 213.121.28.1. 39. 
213.121.29.254. 40. 213.121.29.255. 41. 193.11.200.0. 42. 193.11.200.1. 43. 
193.11.200.126. 44. 193.11.200.127. 45. 144.200.28.0. 46. 144.200.28.1. 47. 
144.200.31.254. 48. 144.200.31.255. 49. 150.255.97.192. 50. 150.255.97.193. 51. 
150.255.97.254. 52. 150.255.97.255. 53. 27. 54. 5. 55. 22. 56. 9. 57. 20. 58. 27. 59. 
27.60.A.61.A.62.D.63.D.64.B.65.B.66.C.67.C. 

Pa3J18JI ccBaoa M BbiBOJI 'IMCJIOBOM MHIIJOpMaQMM. BblpalKeHMR>> 

[!] var A: Integer; 
begin 

Write ( ' B Be ,IJ;M T e A : ' ) ; 
Readln (A) ; 

Write('A*A = ', A*A); 
Readln 

end. 

0 var A, B: Integer; 
begin 

Write('BBe.nMTe A: '); 
Readln (A) ; 
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Write(' BBe~MTe B: '); 
Readln(B); 
Writeln('S=', A*B); 
Readln 

end. 

[!] var A, B: Integer; 
begin 

Write ( 'BBe,n:MTe A: '); 
Readln (A) ; 
Write ( 'BBe~MTe B: ' ) ; 
Readln (B) ; 
Writeln('(A+B)/2 =' (A+B)/2:5:1); 
Readln 

end. 

[!] var A, B: Integer; 

begin 
Write ( 'BBe~MTe A: ' ) ; 
Readln (A) ; 
Write('BBe~MTe B: '); 
Readln (B) ; 
Writeln('Cpe~Hee reoMeTpMqecKoe qMcen AM B paBHo', 

Sqrt (A*B): 6: 3); 
Readln 

end. 

~ var A, B: Integer; 
C, S: Real; 

begin 
Write ( 'BBe.D:MTe A: ') ; 
Readln (A) ; 
Write('BBe~MTe B: '); 
Readln(B); 
C:=Sqrt(A*A+B*B); 
Writeln('rMrroTeHy3a C=', C:5:2); 
S:=A*B/2; 
Writeln('Tinoma.n:b S=', S:8:2); 
Readln 

end. 

[!] var Alpha, A: Real; 
begin 

Write('BBe,n:MTe yron Alpha: '); 
Readln(Alpha); 
A:=2*Pi*Alpha/360; 
Writeln('Sin (Alpha)=', Sin(A) :6:4); 
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Writeln('Cos (Alpha)=', Cos(A) :6:4); 
Readln 

end. 

[!] var N: Integer; 
begin 

Write('BBe~~Te N: '); 
Readln(N); 
Writeln('Pe3ynbTaT: (N-l)*(N-1), 

Readln 
end. 

,', (N+l)*(N+l)); 

[!] var A, B, Cl, C2: Integer; 
begin 

Write ( ' B Be~~ T e A : ' ) ; 
Readln (A) ; 
Write('BBe~~Te B: '); 
Readln(B); 
Cl:=(A+B)*(A+B)*(A+B)*(A+B); 

0TB8Tbl 

N*N, 

C2:= A*A*A*A + 4*A*A*A*B + 6*A*A*B*B + 4*A*B*B*B 
+ B*B*B*B; 

Writeln(Cl, '= ', C2); 
Readln 

end. 

[!] var Alpha, S2, C2: Real; 
begin 

Write('BBe~~Te Alpha: '); 
Readln(Alpha); 
S2:=Sqr(Sin(Alpha)); 
C2:=Sqr(Cos(Alpha)); 
Write ( S2 : 6: 4, ' + ' C2 : 6: 4, 
Readln 

end. 

I1D*I var a, b, c, D, xl, x2: Real; 
begin 

Writeln('YpaBHeH~e ax*x + bx + c 
Write ( 'a=' ) ; 
Readln(a); 
Write ( 'b=') ; 
Readln (b); 
Write ( 'c=' ) ; 
Readln(c); 
D:=b*b-4*a*c; 
xl:=(-b+Sqrt(D))/(2*a); 

S2+C2:6:4); 

0 , ) ; 
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x2:=(-b-Sqrt(D))/(2*a); 
Writeln('xl=', x1:6:3); 
Writeln('x2=', x2:6:3); 
Writeln('(xl+x2)*a =', (xl+x2)*a:6:3, 
Writeln('xl*x2*a =', xl*x2*a:6:3, 
Readln 

end. 

~ var A, B, C: Integer; 

~ 

begin 
Write('BBe~MTe A: '); 
Readln (A); 
Write('BBe~MTe B: '); 
Readln(B); 
C:=A; 
A:=B; 
B:=C; 
Wri teln ('A=', A) ; 
Writeln('B=', B); 
Readln 

end. 

var A, B: Integer; 
begin 
Write ( 'BBe~MTe A: 
Readln (A); 
Write ( 'BBe,IlMTe B: 
Readln(B); 
A:=A+B; 
B:=A-B; 
A:=A-B; 
Wri teln ('A=', A) ; 
Writeln ( 'B=', B) ; 
Readln 

end. 

, ) ; 

, ) ; 

P83AIJI ccYcnOBHbli onepaTOp>> 

[!] var Year: Integer; 
begin 

Write ('BBe~MTe ro.n: '); 
Readln(Year); 
if Year mod 4 > 0 then 

Write (Year, ' - o6hlqHhlM ro.n. ') 
else 

if Year mod 100 > 0 then 

, = -b'); 
c, ) ; 

217 
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Write (Year, - BMCOKOCHhl~ ron.') 
else 

if Year mod 400 > 0 then 
Write (Year, - o6wqHw~ ron.') 

else 
Write (Year, 

Readln 
- BMCOKOCHhl~ ron.'); 

end. 

[!] var N: Integer; 
begin 

Write ( ' Bs enMT e N : ' ) ; 
Readln (N) ; 

0TB8Tbl 

if (N mod 2 = 0) AND ((N <= 10) OR (N >= 20)) then 
Write (Sqr(N)) 

else 
Write (N) ; 

Readln 
end. 

[1] var N: Integer; 
begin 

Write ('BBenMTe qMcno: '); 
Readln (N) ; 
if N mod 2 = 0 then 

Writeln(N, 
else 

Writeln(N, 
Readln 

end. 

0 var N: Integer; 
D2, D3: Boolean; 

begin 
Write ('BBenMTe qMcno: '); 
Readln (N) ; 
D2 .- (N mod 2 0); 
D3 := (N mod 3 0); 
if D2 then 

Write (N, 
else 

Write (N, 
if D3 then 

Write ('nenMTCB Ha 3 ') 
else 

Write ('He nenMTCB Ha 3 '); 
if D2 and D3 then 
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Write ln ( 'li1 .nenMTCR Ha 6 ' ) 
else 

Writeln('M He .nenMTCR Ha 6'); 
Readln 

end. 

~ var a, b, c, D, x, xl, x2: Real; 
begin 

Writeln('YpaBHeHMe ax*x + bx + c = 0'); 
Write ( 'a=' ) ; 
Readln(a); 
Write ( 'b=') ; 
Readln (b); 
Write ( 'c=' ) ; 
Readln(c); 
D:=b*b-4*a*c; 
if D<O then 

Wri teln ( 'HeT KOpHeti. ') 
else 

if 0=0 then 
begin 

x:=-b/(2*a); 
Writeln('x=', x:6:3) 

end 
else 

begin 
xl := (-b+Sqrt (D)) I (2*a); 
x2:=(-b-Sqrt(D))/(2*a); 
Writeln('xl=', x1:6:3); 
Writeln('x2=', x2:6:3); 

end; 
Readln 

end. 

[!] var A, B: Integer; 
begin 

Write ( 'BBe,n:MTe A: ' ) ; 
Readln (A) ; 
Write ('BBe,n:MTe B: '); 
Readln (B); 
if A < B then 

Write ('A + B A+B) 
else 

Write ('A- B A-B); 
Readln 

end. 
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[2] var N: Real; 
begin 

Write ('8ae~MTe ~anbHOCTb BhlCTpena: '); 
Readln (N) ; 
if (N>28) and (N<30) then 

Write ( 'ITOITA.TI' ) 
else 

Write ('HE ITOITA.TI'); 
Readln 

end. 

[!] var N: Real; 
begin 

Write ('8ae~MTe ~anbHOCTb BhlCTpena: '); 
Readln(N); 
if (N>28) and (N<30) then 

W r i t e ( ' IT 0 IT Afl ' ) ; 
if N>=30 then 

Write ('ITEPE.TIET'); 
if N<=O then 

Write ('HE BEM ITO C80MM'); 
if (N>O) and (N<=28) then 

Write ('HE~O.TIET'); 

Readln 
end. 

[!] Cnoco6 1: 
var A, 8: Real; 

Op: Char; 
begin 

Write ( '8ae~MTe A: ' ) ; 
Readln (A) ; 
Write ('8ae~MTe orrepauM~ (+- * /): '); 
Readln (Op); 
Write ('8ae~MTe 8: '); 
Readln(8); 
Write (A : 7 : 3 , Op , 8 : 7 : 3 , ' ) ; 
if Op='+' then 

Write (A+8:7:3); 
if Op='-' then 

Write (A-8:7:3); 
if Op='*' then 

Write (A*8:7:3); 
if Op='/' then 

Write (A/8:7:3); 
Readln 

end. 
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BTOpOM CIIOC06 IIOKa3hiBaeT, KaK B IlacKarre MOiKHO COKpaTHTb KOJIHqeCTBO 

ycJioBHhiX onepaTopos B nporpaMMe, HCIIOJih3YH onepaTop Case. 3anHIIIeM TOJihKO 

qacTh nporpaMMhl, 3aMeHHIDIIzylO co6oii qeThipe ycJIOBHhiX onepaTopa s npe,ll.hi)l.y­

II.J;eM peiiieHHH. 

Cnoco6 2: 
case Op of 

'+': Write(A+B:7:3); 
'-'· Write(A-8:7:3); 
'*'· Write(A*B:7:3); 
'/': Write(A/B:7:3) 

end; 

P83Aen ccQMIUibl>> 

[!] var I: Byte; 
Step: Longint; 

begin 
Step:=1; 
for I:=1 to 16 do 

begin 
Step:=Step*2; 
Writeln(Step) 

end; 
Readln 

end. 

[!] var F1, F2: Integer; 
begin 

F1:=1; 
F2:=1; 
Writeln(F1); 
Writeln(F2); 
for I:=1 to 18 do 

begin 
Writeln(F1+F2); 
F2:=F1+F2; 
F1:=F2-F1; 

end; 
Readln 

end. 

[!] const M=10; 
var A, I, N: Integer; 
begin 
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N:=O; 
for I:=l toM do 

begin 
Write ('BBe~MTe ' I, '-e qMcno: '); 
Readln (A) ; 

if A mod 2 = 0 then 
Inc (N) 

end; 
Writeln('Bcero ', N, 'qeTHhlX qMcen'); 
Readln 

end. 

[!] canst M=l 0; 
var A, I, Nl, N2: Integer; 
begin 

Nl:=O; 
N2:=0; 
for I:=l to M do 

begin 
Write ('BBe~MTe ' 
Readln (A) ; 

if A > 0 then 
Inc (Nl) 

else if A < 0 then 
Inc (N2) 

end; 

I, '-e qMcno: ' ) ; 

Wri teln ( 'Bcero ' 
Wri teln ( 'Bcero ' 
Wri teln ( 'Bcero ' 
Readln 

Nl, 'rrono~MTenbHhlX qMcen'); 
N2, ' OTPMUaTenbHhlX qMcen'); 
I-Nl-N2, 'HyneBhlX qMcen'); 

end. 

~ var A, N: Integer; 
begin 

N:=O; 
repeat 

Write ('BBe~MTe qMcno (0- BhlXO~): '); 
Readln (A) ; 

if (A mod 2 = 1) and (A mod 5 > 0) then 
Inc (N) 

until A=O; 
Writeln('Bcero ', N, 

Readln 
end. 

HeqeTHbiX qMcen, 
He ~enRmMXCR Ha 5'); 
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[!] var A, N: Integer; 
S: Longint; 

begin 
N:=O; 
S:=1; 
repeat 

Write ('BBe~MTe qMcno (0- BhlXO~): '); 
Readln (A); 
if A in [1 .. 9] then 

begin 
Inc (N) ; 
S:=S*A 

end; 
until A=O; 
Writeln('Bcero ', N, 'qMcen oT 1 ~o 9, 

MX rrpoM3Be~eHMe = S); 
Readln 

end. 

[!] const N=10; 
var A, I, Min, Max: Integer; 
begin 

for I:=1 toN do 
begin 

Write ( 'BBe~MTe ', I, '-e qMcno: ') ; 
Readln (A) ; 
if I=1 then 

begin 
Min:=A; 
Max:=A 

end; 
if A<Min then 

Min:=A; 
if A>Max then 

Max:=A 
end; 

Writeln('Max- Min 
Readln 

end. 

[!] var S, X, I: Integer; 
begin 

S:=O; 
I:=1; 
repeat 

Max-Min); 
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Write ( 'BBe,JJ;:Ii1Te ', I, '-e ' , l:.lMCJTo: ') ; 
Readln (X) ; 

S:=S+X; 
I:=I+l 

until S>lOO; 
Writeln('~ocTaTOl:.lHO! '); 
Writeln ( 'BBe,II,eHo ', I-1, ' l:.lMCeJT'); 
Readln 

end. 

[!] var H, K: Char; 
begin 

K:=O; 
repeat 

Write ('BBe,II,MTe CMMBOJT: '); 
Readln(H); 
if H='F' then 

K:=K+l 
until K=S; 
Writeln('CTOTI! '); 
Readln 

end. 

j1o•j var H, K: Char; 
begin 

K:=O; 
repeat 

Write ('BBe.II.MTe CMMBOJT: '); 
Readln(H); 
if H='F' then 

K:=K+l 
else 

K:=O 
until K=S; 
Writeln('CTOTI! '); 
Readln 

end. 

[!!] var I, J, M, N: Integer; 
begin 

Write ('M= '); 
Readln (M) ; 
Write ('N= '); 
Readln(N); 
for I:=l toM do 
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begin 
for J:=l to N do 

Write('*'); 
Writeln; 

end; 
Readln 

end. 

225 

~ A) var N, I, J: Integer; 

8-1648 

begin 
Write ('N= '); 
Readln (N) ; 
for I:=l to N do 

begin 
for J:=l to N-I+l do 

Write ( '* ' ) ; 
Writeln 

end; 
Readln 

end. 
E) llpHBe,L\eM TOJihKO Teno QHKJia: 

for I:=l to N do 
begin 

for J:=l to I do 
Write ( '* ' ) ; 

Writeln 
end 

B) qT06hi BO BCCX p.si,L\aX HH)I(C IIepBOrO 3BC3,L\QqKH OKa3aJIHCh Ha CBOCM MCCTC, 

p.si,L\ Ha,L\0 HaqaTh C IIpo6eJIOB, KOTOpbiC MO)I(HO H306pa3HTh C IIOMOillhlO eme 

O.L\HOro onepaTopa QHKJia: 

var N, I, J: Integer; 
begin 

Write ('N= '); 
Readln (N) ; 
for I:=N downto 1 do 

begin 
for J:=l to N-I do 

Write (' ') ; 
for J:=l to I do 

Write ( '* ' ) ; 
Writeln 

end; 
Readln 

end. 
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@] Cnoco6 1: opraHinyeM BhiBO.ll c noMOlllhiO .usyx QHKJIOB: nepe6op no CTpO­

KaM H neqaTb qHCeJI B CTpOKe. 

var I, J, K: Integer; 
begin 

K:=10; 
for I:=1 to 9 do 

begin 
for J:=1 to 10 do 

begin 
Write (K:4); 
K:=K+1 

end; 
Writeln 

end; 
Readln 

end. 

Cnoco6 2: HCnOJih3yeM TOJihKO O.UHH QHKJI, a nepexo)lHTh co CTpOKH Ha 

CTpOKY qepe3 Ka)K)lble 10 UH<Pp 6y.ueM, npoBepHH OCTaTOK OT )leJieHHH 

Haueno. 

var k: Integer; 
begin 

for K:=10 to 99 do 
begin 

Write(K:4); 

end 
end. 

if (K mod 10) 
Writeln 

~ var N, Mul: Longint; 
Sum: Byte; 

begin 

9 then 

Write ('BBe~MTe qMcno: '); 
Readln (N) ; 
Mul:=1; 
Sum:=O; 
repeat 

Mul:=Mul*(N mod 10); 
Sum:=Sum+(N mod 10); 
N:=N div 10 

until N=O; 
Writeln('ITpoM3Be~eHMe UM~p qMcna paBHO ', Mul); 
Writeln('CyMMa UM~p qMcna paBHa ', Sum); 
Readln 

end. 
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Pa3Aen ccMaCCMBbl>> 

[!] canst N=lO; 
var A, B: array [l .. N] of Integer; 

I: Byte; 
begin 

for I:=l to N do 
begin 

Write ( 'BBe.IlMTe A [ ' , I, ' ] : ' ) ; 
Readln(A[I]) 

end; 
for I:=l to N do 

B [I] :=A[N-I+l]; 
for I:=l to N do 

Writeln('B[', I,']=', B[I]); 
Readln 

end. 

~ canst N=lO; 
var A: array [l .. N] of Integer; 

I: Byte; 
Ch, NCh: Longint; 

begin 
for I:=l toN do 

begin 
Write ( ' B Be ,nM T e A [ ' , I , ' ] : ' ) ; 
Readln(A[I]) 

end; 
Ch:=O; 
NCh:=O; 
for I:=l toN do 

if A[I] mod 2 = 0 then 
Ch:=Ch + A[I] 

else 
NCh:=NCh + A[I]; 

Writeln('qeTHhle- HeqeTHhle 
Readln 

end. 

Ch-NCh) ; 
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[!] IlpHBC,lJ;CM TOJibKO TCJIO BTOporo UHKJia, cqHTaiOrn;ero CYMMbl. B OCTaJibHOM 

peiiiCHHC B TQqHOCTH COBna,n;aeT C peiiiCHHCM npe,n;bi,LJ;YIUCH 3a,n;aqH. 

for I:=l toN do 
if I mod 2 = 0 then 

Ch:=Ch + A[I] 
else 

NCh:=NCh + A[I] 
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~ const N=10; 
var A: array [1 .. N] of Integer; 

I: Byte; 
S: Boolean; 

begin 
for I:=1 toN do 

begin 
Write ( 'BBe,IJ;J.1Te A [ ' , I, ' ] : ' ) ; 
Readln(A[I]) 

end; 
S:=True; 
for I:=1 to (N div 2) do 

if A[I] <> A[N-I+1] then 
S:=False; 

if S then 
Writeln('MaCCMB CMMMeTpMqHWM') 

else 
Writeln('MaCCMB He CMMMeTpMqHbiD'); 

Readln 
end. 

~ const N=10; 
var A: array [1 .. N] of Integer; 

I, J: Byte; 
S: Boolean; 

begin 
for I:=1 toN do 

begin 
Write ( 'BBe.IJ:MTe A [ ' , I, ' ] : ' ) ; 
Readln(A[I]) 

end; 
S:=True; 
for I:=1 to N-1 do 

for J:=I+1 to N do 
if A[I] = A[J] then 

S:=False; 
if S then 

Writeln('Bce 3neMeHThl pa3Hwe') 
else 

Writeln('ECTb ITOBTOpHIDmMeCH 3fleMeHThl'); 
Readln 

end. 

~ const N=10; 
var A: array [1 .. N] of Integer; 
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I, M: Byte; 
S: Longint; 

begin 
for I:=1 to N do 

begin 
Write ( 'BBe.IJ;MTe A [ ' , I, ' ] ' ) ; 
Readln(A[I]) 

end; 
S:=O; 
M:=O; 
for I:=1 toN do 

if A[I] < 0 then 
begin 

S:=S + A[I]; 
Inc (M) 

end; 
if M>O then 

Writeln('McKoMoe q11cno = ', S/M:7:3) 
else 
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Writeln('Bce q11cna B MaccMBe HeoTpMuaTenbHhle'); 
Readln 

end. 

[TI Bo MHorux 3a,naqHuKax npuso,nuTc.SI perneHMe ::non 3a,naqu 3a .nsa npoxo.na: 

CHaqana MW:eTC.SI MaKCMMyM, llOTOM no,ncqMTbiBaeTC.SI, CKOJibKO quceJI eMy 

paBHbl. 3TO He3cpcpeKTMBHOe perneHMe. IlOCMOTPMTe, KaK JierKO o6a 3TMX 

,neHCTBM.SI MOJKHO BblllOJIHMTb 3a O.LJ:MH npOCMOTP MaCCMBa. 

canst N=10; 
var A: array [1 .. N] of Integer; 

I, M: Byte; 
Max: Integer; 

begin 
for I:=1 to N do 

begin 
Write ( 'BBe,IJ;MTe A [ ' , I, ' ] ' ) ; 
Readln(A[I]) 

end; 
Max:=A[1]; 
M:=1; 
for I:=2 toN do 

if A[I]>Max then 
begin 

Max:=A[I]; 
M:=1 

end 
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else if A[I]=Max then 
Inc(M); 

Writeln('MaKCMMYM = ', Max, 
', Bcero TaKMX qMcen: 

Readln 
end. 

' M) ; 

[!] canst N=lO; 
var A: array [l .. N] of Integer; 

I, M, Ml: Byte; 
Max: Integer; 

begin 
for I:=l toN do 

begin 
Write ( r BBe.IJ:MTe A [ r ' I' r ] : r ) ; 

Readln(A[I]) 
end; 

Max:=A[l]; 
M: =1; 
Ml:=l; 
for I:=2 toN do 

if A[I]>Max then 
begin 

Max:=A[I]; 
M:=I; 
Ml:=I 

end 
else if A[I]=Max then 

Ml:=I; 
Writeln('ITepBhl~ MaKCMMYM A[', M, '], 

rrocne.IJ:HM~ MaKCMMYM A[', Ml, '] '); 
Readln 

end. 

[!] canst N=lO; 
var A: array [l .. N] of Integer; 

I, M: Byte; 
Max: Integer; 

begin 
for I:=l toN do 

begin 
Write ( r BBe.IJ:MTe A [ r ' I' r ] : r ) ; 

Readln(A[I]) 
end; 

M:=O; 
if A[l]>A[2] then 
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Inc (M) ; 
if A[N]>A[N-1] then 

Inc (M) ; 
for I:=2 to N-1 do 

if A[I]>A[I-1]+A[I+1] then 
Inc (M) ; 

Writeln('KonHqecTBO HCKOMhlX qHcen M); 
Readln 

end. 

!1 O*l Cnocoo 1. 
const N=10; 
var A: array [1 .. N] of Integer; 

M: Byte; 
begin 

for M:=1 to N do 
begin 

Write ( 'Bse,n;HTe A [ ' , M, ' ] : ' ) ; 
Readln (A [M] ) 

end; 
M:=1; 
while (A[N]*A[N-M]>O) and (M<N-1) do 

Inc (M) ; 
if (M=N-1) and (A[N]*A[1]>0) then 

Inc (M) ; 
if A[N]=O then 

Writeln('nocne.n;Hee qHcno 0') 
else 

begin 
Write ('KonHqecTBO qHcen o~Horo 3HaKa 

B KOHUe = ', M, '); 
if A[N]>O then 

Writeln('3HaK +'); 
if A[N]<O then 

end; 

Readln 
end. 

Cnocoo 2. 

Writeln('3HaK -'); 

KaK rosopMJIOCh Bhiille, MHOrMe 3a.uaq11, npe)lJioJKeHHhie B 3TOM pa3,lleJie, MOJK­

HO pelllMTh 6e3 MCllOJih30BaHIDI MaCCMBa. TIOKaJKeM, KaK 3TO ,lleJiaeTC.SI, Ha npM­

Mepe 3TOH 3a,llaqJ1. TiposepKa npOM3BO,llMTC.SI BO BpeM.SI BBO,lla. 

const N=10; 
var I, M: Byte; 
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A, C: Integer; 
begin 

M:=O; 
for I:=l toN do 

begin 
Write ('BBe~MTe ' 
Readln (A) ; 
if I=l then 

C:=A; 
if A*C>O then 

Inc(M) 
else 

end; 

begin 
C:=A; 
M:=l 

end 

I, '-e t.IMCJIO: ' ) ; 

if A=O then 
Writeln('rrocne~Hee t.IMCJIO 0') 

else 
begin 

Write ('KonMt.IeCTBO t.IMcen o~Horo 3HaKa 
B KOHUe = ', M, '); 

if A>O then 
Writeln('3HaK +'); 
if A<O then 
Writeln('3HaK -') 

end; 
Readln 

end. 
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[!!] B onepaTope BbiBO)la BOCTIOJih3yeMC.H TaK Ha3biBaeMbiM popMamHblM 6bl60-

00M - YJ<a:>KeM, CKOJibKO TI03HU,HM -rpe6yeTC.H OTBeCTH )l.JUI BbiBO)lHMOrO 3Haqe­

HH.H ( B cnyqae semecTBeHHoro qHcna -rpe6yeTc.H TaiOKe YJ<a3aTh, CKOJibKO u.mpp 

HaneqaTaTh nocne 3an.HToii). 

var M: Array [1 .. 12]of Integer; 
var j: Integer; 

S: Real; 
begin 
Writeln('BBo~ MaCMBa'); 
for J:=l to 12 do 

begin 
Write ('BBe~MTe KOJI-BO oca~KOB B , J, 

'-M MecHue: '); 
Readln(M[j]) 

end; 
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S:=O; 
for J:=1 to 12 do 

S:=S+M[j]; {HarnnM o6mero~osoe Kon-so oca~KOB} 
S:=S/12; {Cpe~Hero~osoe Kon-so oca~KOB} 
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Writeln ( 'N': 3, 'Kon-so oca~KOB': 15, 
'OTKflOHeHMe':15); {HaneqaTanM 3aronOBOK Ta6flMUhl} 

for J:=1 to 12 do 
Writeln(J:3, M[J]:15, M[J]-S:15:1); 

Readln 
end. 

[!!] llpH pellieHHH 3a,naqH Ha,n;o IIOrrapHO cpaBHHBaTh CHMBOJihl, B3.s1Tble C Haqa­

Jia H c KOHU:a, a ocTaHOBHThC.si, oqesu.n;Ho, rrocepe.n;HHe. O.n;HaKo B OTJIHqHe OT 

rrpe.LJ:hi..Izyi..Ueif 3a.n;aqH 3,n;ech He scer.n;a Ha.n;o H.n;TH .n;o KOHU:a UHKJia: KaK TOJihKO 

o6Hap)')KeHo rrepsoe Hecosrra.n;eHHe 6YJ<B, rrposepey MO)I(HO rrpeKpaTHTh. Pe-

3YJihTaThi rrposepKH Mhi 6y,n;eM xpaHHTh B noruqecKoif rrepeMeHHoif-qmare T, 
KOTOpa.SI pasHa TRUE, ecnu Ha .n;aHHOM :narre Hecosrra,neHHM 6YKB He Bhi.siBJieHo, 

H CTaHOBHTC.si paBHOM FALSE, KaK TOJihKO rrposep.sreMhie 6YJ<Bhi He cosrra.n:yT. 

Eme O.LJ:HO 3aMeqaHHe - OTHOCHTeJihHO OIIHCaHH.si H BBO,n;a MaCCHBa. Mbl He 

3HaeM, H3 CKOJihKHX fiyKB fiy,n;eT COCTO.siTh CJIOBO, II03TOMY MaCCHB IIpHXO.LJ:HT­

C.sl OIIHCbiBaTb «C 3arraCOM» - Ha 30 3JieMeHTOB, HCIIOJih30BaTbC.sl )l(e fiy,n;yT 

TOJihKO N rrepBhiX BBe.n;eHHhiX 6yKB. 

B llacKane rrpu sso.n:e cnoso MO)I(HO 3arrucaTh u:eJIHKOM (He 3a6hiB ToqKy B 

KoHu:e!). OrrepaTop READ 6y.n;eT 3a Ka)I(.LJ:hiM rrpoxo.n: U:HKJia cqHThiBaTh H3 

Hero ITO O.LJ:HOM 6yKBe. 

var Slovo: Array [1 .. 30] of Char; 
J, N: Integer; 

T: Boolean; 
begin 

Writeln('BBe~MTe CflOBO TIO 6yKBaM, B KOHUe- TOqKa'); 
N:=O; 
repeat 

N:=N+1; 
Read (Slovo [N]) 

until Slovo[N]='.' ; 
Writeln; 
N:=N-1; {CflOBO BBe~eHO M TIO~CqMTaHO 

KOflMqeCTBO 6yKB B CflOBe} 
T:=TRUE; 
for J:=1 to N div 2 do 

if Slovo[J]<>Slovo[N-J+1] then 
begin 

T:=False; 
Break 

end; 
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if not T then 
Write ('HE '); 

Writeln('rranMH~poM. '); 
Readln 

end. 
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[.!!] qMCJIO B 3a.AaHHOM CMCTeMe cqlfCJieHM.sl BBO.li:MTC.sl IIOCJie.AOBaTeJibHO IIO u;mp­

paM 11 cpa3y npoM3BO.AMTCH ero nepeso.n: B .AeCHTMqHyiO CMCTeMy. EcJIM He ne­

qaTaTh qJiiCJIO B 3a.AaHHOM CMCTeMe cqlfcJieHM.si, TO 3a.[{aqy MO)I(HO peiiiMTh 6e3 

MCIIOJih30BaHM.sl MaCCMBa. 

var C: array [1 .. 20] of Integer; 
I, K, C10, Sis: Integer; { Sis - cMcTeMa 

C"Y:MCneHM.R} 
begin 

Write ( '0CHOBaHMe CMCTeMbi C'Y:MCfleHM.R ') ; 
Readln(Sis); 
Write ('KonM'Y:eCTBO UM~p B 'Y:MCne: '); 
Readln (K) ; 
Writeln('UM~phl 'Y:Mcna B ' 'Sis', 

'-M'Y:HOM CMCTeMe C'Y:MCfleHM.R'); 
C10:=0; 
for i:=1 to k do 

begin 
Write (I, '- .R UM~pa: ') ; 
Readln(C[i]); 
C10:=C10*Sis+C[i] 

end; 
for I:=1 to K do 

Write (C[i]); {Harre'Y:aTanM BBe~eHHoe 'Y:Mcno} 
Write (' B ', sis, '-M'Y:HOM CMCTeMe = '); 
Write (C10); 
Wri teln (' 
Readln 

end. 

B ~eC.RTM'Y:HOM'); 

[!!] BcnoMHMM aJiropHTM nepeBo.Aa qlfceJI M3 .n:ec.siTMqHoi1 CMCTeMhi B Q-lfqHyiO. 

QH<ppaMM qlfcJia (HaqMHa.si C IIOCJie.AHeH) fiy.AyT OCTaTKM OT .AeJieHM.sl qJICJia 

Ha Q, a qJICJIO Ha Ka)l(.li:OM IIIare fiy.AeT HaQeJIO .[{eJIMThC.sl Ha Q. 
TaK KaK u;Hcpphi qlfcJia 6y.n:yr BhiqlfcJI.siThCH B o6paTHOM nop.si.AKe, cpa3y MX 

rreqaTaTI:. HeJih3.H: IIpH.LJ;eTC.H CHaqaJia coxpaHHTh HX B MaCCHBe. llpHqeM 3TOT 

MaCCMB Ha.AO 3aiiOJIH.siTh C IIOCJie.AHeM {KpaMHeM cnpasa) IJ;Hcppbl cnpasa HaJie­

BO. IlpH 3TOM Ba)I(HO IIO.[{CqlfTaTh, CKOJihKO II03lfll;MM B MaCCMBe fiy.AeT 3aiiOJI­

HeHO, TaK KaK Ha 3KpaH Ha.AO BhiBO.li:MTh TOJihKO BblqlfcJieHHbie IJ;Hcppbl qJICJia, 

a He «Mycop», KOTOphiM xpaHMTC.sl B He3aiiOJIHeHHhiX B nporpaMMe .sJ:qei1:KaX 

MaCCMBa. 
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3aMeTMM, qTo orpaHMqeHMe Q < I 0 CB}I3aHo TOJihKO c TeM, qTo ,llJI}I CMCTeM 

cqMcneHM}I c ocHoBaHMeM, npeBhiiiiaiOIUMM I 0, npHIIIJIOCh 6hl onpe,neJI}ITh ,no­

nonHMTeJihHhie CMMBOJihi-U:M4>phi; anropMTM )l(e OCTaHeTCH 6e3 M3MeHeHMH. 

var Q, NlO, I, J: Integer; 
NQ: array [1 .. 20] of Integer; 

begin 
Write('OCHOBaHMe CMCTeMhl cqMcneHMR- '); 
Readln (Q) ; 
Write('qMCno B 10-M CMCTeMe- '); 
Readln(NlO); 
I:=20; 
repeat 

NQ[I] :=NlO mod Q; 
I:=I-1; 
NlO:=NlO div Q; 

until NlO=O; 
for J:=I+l to 20 do 

Write( NQ[J]); 
Writeln 

end. 

~ const N=lO; 
type Massiv= Array [l .. N] of Real; 
Var M, Pol, Otr: Massiv; 

J, KPol, Kotr: Integer; 
procedure VvodMas (var M: Massiv; N: Integer); 
var J: Integer; 

begin 
Writeln('BBo~ MaccMBa'); 

for J:=l to N do 
begin 

end; 

Write ('BBe,r:J;MTe ', j, '-M 3neMeHT: '); 
Readln (M [j]) 

end 

procedure PrintMas (var M: Massiv; N: Integer); 
var J: Integer; 

begin 
for J:=l to N do 

Write (M [ J] , ' ) ; 
Writeln 

end; 
begin 

VvodMas (M, N); 
KPol:=O; 
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KOtr:=O; {B o6oMx MaccMBax noKa HeT 3neMeHTOB} 
for J:=l to N do 

begin 
if M[j]>O then 

begin 
KPol:=KPol+l; 
Pol [KPol] : =M [ J] 

end; 
if M[J]<O then 

begin 
KOtr:=KOtr+l; 
Ot r [ KOt r] : =M [ J] 

end 
end; 

Writeln('Mcxo~HhlM MaccMB'); 
PrintMas (M, N) ; 
Writeln('Tiono~MTenbHhle qxcna'); 
PrintMas (Pol, KPol); 
Writeln('OTpMuaTenbHhle qMcna'); 
PrintMas (Otr, KOtr); 
Readln 

end. 
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[!!] CoxpaHHM nepBhiH 3JieMeHT B nepeMeHHOH X, npoH3Be.[leM C.LlBHr 3JieMeHTOB 
H 3anHIIIeM X Ha nocne.[lHee MecTo. 
const N=lO; 
type Massiv= Array [1 .. N] of Integer; 
var M: Massiv; 

j, X: Integer; 
procedure VvodMas (var M: Massiv; N: Integer); 
var J: Integer; 
begin 

Writeln('BBo~ MaccxBa'); 
for J:=l to N do 

begin Write ('BBe~MTe ', j, '-M 3neMeHT: '); 
Readln (M [j]) 

end 
end; 
procedure PrintMas (var M: Massiv; N: Integer); 
var J: Integer; 
begin 

for J:=l to N do 
Write (M [ J] , ' ' ) ; 

Writeln 
end; 
begin 
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VvodMas (M,N); 
X:=M[1]; 
for J:=1 to N-1 do 

M[J] :=M[J+1]; 
M[N] :=X; 
PrintMas (M,N); 
Readln 

end. 

[!!] Ha.D.o no.D.cqHTaTh cyMMhi npasoii H nesoii qacreii H cpaBHHTh HX. HeKoTopyiO 
cnoJKHOCTh npe,D.cTaBIDieT pa3.D.eneuHe MaccHBa ua ,D.Be qacTH, noToMy qTo ra­
Koe pa3,D.eneuHe 3aBHCHT oT Toro, qeTHO nH KonHqecTBO ero 3neMeHTOB. Boc­
nonh3yeMc.SI onepau:Heii noHcKa ocTaTKa oT ,D.eneHH.SI MOD: ecnH N mod 2 = 0, 
3HaqHT, N- qeTHOe. 
const N=8; 
type Massiv= Array [1 .. N] of Integer; 
var M: Massiv; 

K, j, Sl, Sp: Integer; 
procedure VvodMas (var M: Massiv; N: Integer); 
var J: Integer; 
begin 

Writeln('BBo~ MaCCMBa'); 
for J:=1 to N do 

end; 

begin 
Write ( 'BBe~MTe ', j, '-1:1: 3JieMeHT: ') ; 
Readln (M [ j ] ) 

end 

procedure PrintMas (var M: Massiv; N: Integer); 
var J: Integer; 
begin 

for J:=1 to N do 
Write (M[J], '); 

Writeln 
end; 
begin 

VvodMas (M, N) ; 
PrintMas (M,N); 
Sl:=O; 
Sp: =0; { B Ha'liane cyMMbi npaBoM M neB oM qacTeM -

HyneBbre} 
for J:=1 to N div 2 do 

Sl:=Sl+M[j]; {Ha:t1:~eHa CYMMa JieBOM 'liaCTM} 
if N mod 2 =0 then 

K:=N div 2 + 1 
else 
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K:=N div 2 + 2; 
for J:=K to N do 

Sp:=Sp+M[j]; {HaM~eHa cyMMa npaBoM qacTM} 
if Sl=Sp then 

Writeln('6MneT cqacTnMBhlM') 
else 

Writeln('6MneT HecqacTnMBhlM') 
end. 

OrseTbl 

[!] IlpM pemeHIDI :HOM 3a,n;aqu fJiaBHOe llOMHIITh, lffO C1pOKa- 3TO MaCCMB CMMBOJIOB 

M K HeM MO)KHO o6paiUaThC~ ll03JieMeHTHO, KaK K JII060M)' ,llpyrOM)' MaCCMBy. 

var S: string; 
I, N: Byte; 

begin 
Write('Bse~MTe TeKcT: '); 
Readln(S); 
N:=O; 
for I:=l to Length(S) do 

if ( S [I] ='a' ) or ( S [I]=' A' ) then 
Inc (N) ; 

Writeln ( 'Bcero ', N, ' 6yKB A'); 
Readln 

end. 

[!] var S: string; 
I, N: Byte; 

begin 
Write('Bse~MTe TeKcT: '); 
Readln(S); 
N:=O; 
for I:=l to Length(S) do 

if S[I] in ['0' .. '9'] then 
Inc (N) ; 

Writeln('Bcero ', N, 'UM~p B TeKcTe'); 
Readln 

end. 

[!] var S: string; 
I, N: Byte; 

begin 
Write('Bse~MTe TeKcT: '); 
Readln(S); 
N:=O; 
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for I:=1 to Length(S) do 
if (S[I] in ['a' .. 'z']) 
or (S[I] in ['A' .. 'Z']) then Inc(N); 
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Writeln('Bcero ' 1 N1 'naTMHCKMX 6yKB B TeKcTe'); 
Readln 

end. 

[!] var S 1 S1: string; 
I: Byte; 

begin 
Write('BBe~MTe: '); 
Readln(S); 
S1:=''; 
for I:=1 to Length(S) do 

if S[I]<>' ' then 
S1:=S1+S[I]; 

Writeln('TeKcT 6e3 rrpo6enoB: S1) ; 
Readln 

end. 

[!] B :nOM 38,Aaqe rJiaBHOe - He 3a6hiTh BCe CMMBOJihl, KOTOphie MOI)'T MCIIOJih30-

BaThC~ B «06hNHOM» TeKCTe, M pai..VfOHaJihHO rrposepHTh ycJIOBMe. B nacKane ero 

MO:>KHO 3aiiMCaTh B O,LVI)' CTpOey, rryCTh M B .n.JHfHH)'IO, MCIIOJ1h3Y~ MHOJKeCTBa. 

var S 1 S1: string; 
I: Byte; 

begin 
Write('BBe~MTe TeKcT: '); 
Readln(S); 
S1:=''; 
for I:=1 to Length(S) do 

if S[I] in ['a' .. 'z' 1 'A' .. 'Z' 1 , . , 
' ' I ' 

, ? , , • , 
• I 

S1:=S1+S[I]; 

, " , , -, 

Wri teln ( 'QqMmeHHbrn TeKcT: ' 1 S1) ; 
Readln 

end. 

' ( ' 1 ' ) ' ] then 

[!] IlpH perneHMM 3Toi1 3a.IJ.aqM HaM rroHa.IJ.o6~TC.si cpyHKQMM Ord M Chr, KOTO­

phie, COOTBeTCTBeHHO, B03BpamaJOT IIOp.si.IJ.KOBhiH HOMep 3JieMeHTa rrepeqMc­

JIMMOfO TMIIa .IJ.aHHhiX M CMMBOJI C .IJ.aHHhiM IIOp.si.IJ.KOBhiM HOMepOM. 

3aMeTMM, qTo .IJ.aiKe eCJIM Mhl He 3HaeM TOqHhiH IIOp.si.IJ.OK CMMBOJIOB B Ta6JIM­

Qe ASCII, Mhi MOlKeM c ysepeHHOCThJO CKa3aTh, qTo naTMHCKMe CMMBOJihi 

( KaK 3arnaBHhie, TaK M crpoqHhie) cne.IJ.yJOT rro rrop.si.IJ.KY OT ' A ' .11.0 ' Z ' . 
3TOT cpaKT M MCIIOJih3yeTc.si B perneHMM .IJ.aHHOH 3a.IJ.aqM. B nro6oM cnyqae 

yqMTh K 3K3aMeHy KO.lJ.hl CMMBOJIOB He Tpe6yeTc~; B Er3 HeT 3a.IJ.aq, r.11.e 6hi 

3TO 6hiJIO He06XO.lJ.MMO. 
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var S, S1: string; 
I: Byte; 

begin 
Write('BBe~MTe cTpoKy: '); 
Readln(S); 
S1:=''; 
for I:=1 to Length(S) do 

if S [I] in [ 'A' .. 'Z ' ] then 
S1:=S1+Chr(Ord(S[I])+(Ord('a')-Ord('A'))) 

else 
S 1 : =S 1 +S [I] ; 

Writeln(S1); 
Readln 

end. 

[!] var I, J: Byte; 
begin 

for I:=O to 15 do 
begin 

for J:=O to 15 do 
Write(Chr(16*I+J)); 

Writeln 
end; 

Readln 
end. 

[!] var S, S1: string; 
I, N: Byte; 

begin 
Write('BBe~MTe CTpOKy: '); 
Readln(S); 
I:=1; 
while S[I]=' ' do 
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Inc(I); {cqMTaeM npo6enw B Haqane cTpOKM} 
S:=Copy(S, I, 255); {y6panM npo6enw B Haqane} 
N:=Pos(' ', S); {HawnM no3MUMID cne~yiDmero npo6ena} 
if N>O then 

S1:=Copy(S, 1, N-1) {B3HnM nepBoe cnoBo} 
else 

S1:=S; 
Wri teln ( 'ITepBoe c.noBo - "', Sl, '"'); 
Readln 

end. 
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[!] B perneHHH, npHBe)leHHOM HHJKe, o6paTHTe BHHMaHHe Ha CTPOKY 

while (S[I]<>' ') and (I>O) do 
QqeBH.llHO, U:HKJI .llOJIJKeH ocTaHOBHThC.SI, Kor.ua Mhi BCTPeTHM npo6eJI, JIH6o 

Kor)la I cTaHeT paBHhiM 0. B MOMeHT I= 0 3HaqeHHe S[I] = S[O]. Ho qTo Ta­

Koe HyJieBOH CHMBOJI CTPOKH? 11MeeM JIM Mhl npaBO TaK llHCaTb? ,[(a, HMeeM. 

B nepBOM 6aiiTe CTPOKH, T.e. B S[O], Bcer)la xpaHHTC.SI KO.ll cpaKTHqecKoii .llJII1Hhi 

CTPOKI1. TaKI1M o6pa3oM, o6pameHI1e S[O] npaBoMepHo 11 He Bhi30BeT orn116Ky 

npH BhlllOJIHeHI111 nporpaMMhl. 

var S, Sl: string; 
I: Byte; 

begin 
Write('BBe~MTe CTpOKy: '); 
Readln(S); 
I:=Length(S); 
while S[I]=' ' do 

Dec(I); {cqMTaeM npo6enw B KOHUe CTpOKM} 
S:=Copy(S, 1, I); {yopanM npooenw B KoHue} 
Sl:=''; 
while (S[I]<>' ') and (I>O) do 

begin 
Sl:=S[I]+Sl; {npMnMcwBaeM no o~Ho~ 6yKBe} 

{B Haqano cnoBa} 
Dec(I) 

end; 
Wri teln ( 'Tiocne.n;Hee cnoBo - "' Sl, '"') ; 
Readln 

end. 

[!!] ,[(JI.SI perneHH.SI 3TOH 3a,llaql1 BOCllOJih3yeMC.SI CJie)lyJOmeif XI1TPOCThlO. 3aMeHI1M 

BCe CI1MBOJihl CTPOKI1, OTJII1qaJOIU11eC.SI OT npo6eJia, Ha CI1MBOJI «*», np11lli1IIIeM 

B KOHU:e CTPOKI1 eme O)li1H npo6eJI 11 6y)leM 11CKaTh KOJII1qeCTBO BXOJK)leHHH 

B TeKCT naphl CI1MBOJIOB «* » («3Be3)lQqKa» H npo6eJI): 3TO If 6y)leT HCKOMOe 

KOJII1qeCTBO CJIOB B TeKCTe. 

0TMeTI1M, qTO )lJII1Ha CTPOKI1 S B 3TOM CJiyqae He MOJKeT npeBhiiiiaTh 254 CHM­

BOJia. 

var S: string [254]; 
Sl: string; 
I, N: Byte; 

begin 
Write('BBe.n;MTe cTpoKy: '); 
Readln(S); 
Sl:=''; 
for I:=l to Length(S) do 
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if S [I] =' ' then 
Sl:=Sl+S[I] 

else 
Sl:=Sl+'*'; 

Sl:=Sl+' '; 
N:=O; 
while Pas('* ' Sl)>O do 

begin 
Inc (N) ; 
Sl:=Copy(Sl, Pas('* ', Sl)+l, 255) 

end; 
Write 1 n ( ' B c e r o ' , N , ' c.n o B ' ) ; 
Readln 

end. 

[!.!] var S: string; 
I: byte; 
C: Char; 

begin 
Write('BBe~MTe cTpoKy: '); 
Readln(S); 
I:=O; 
repeat 

Inc(I); 
C: =S [I] ; 
if C in ['A' .. 'Z'] then 

begin 
Insert (C, S, I); 
Inc(I) 

end; 
until I>=Length(S); 
Writeln('M3MeHeHHaH cTpoKa: ', S); 
Readln 

end. 

Pa3Aen ccCDaitnbl» 

[!] var F: file of Integer; 
A, I, N :Integer; 

begin 
Assign (F, 'xx.num'); 
Write ('CKO..ITbKO qMce.n?'); 
Readln (N) ; 
ReWrite (F); 
for I:=l toN do 

0TB8Tbl 



OrseTbl 243 

begin 
Write (i, '-e 'Y:Mcno: '); 
Readln (A); 
Write (F, A) 

end; 
Close (F); 
Readln 

end. 

[!] var F: file of Integer; 
A, I: Integer; 

begin 
Assign ( F, 'xx. n urn' ) ; 
Reset (F); 
while not Eof(F) do 

begin 
Read (F, A); 
Write (A, ' ') 

end; 
Writeln; 
Close(F); 
Readln 

end. 

II] KaK 11 so MHOrl1x 3a.n:aqax Ha nposepKy, HaM 3.n:ech noHa.n:o611TC.SI nor11qecKa.SI 
nepeMeHHa.SI. BHatiane oHa pasHa TRUE 11 cTaHeT paBHOH FALSE, ecn11 6y.n:eT 
o6Hapy)l(eHo Hecosna.n:eHI1e 3JieMeHTOB. Ey.n:eM Ctii1ThiBaTh 113 <Paiinos 3JieMeH­
Thi, llOKa He 3aKOHtii1TC.SI O.LJ:I1H 113 HI1X 11JII1 llOKa He 06Hapy)I(I1TC.SI HepaBeHCTBO 

B KaKOH-TO nape. IJo OKOHtiaHI111 JJ;11KJia He 3a6y.n:eM, tiTO B03MO)I(eH cnyqai:f, 
KOr.n:a HatiaJia cpaHJIOB COBna.n:aroT, HO O.LJ:I1H 3aKaHtii1BaeTC.SI paHhiiie .n:pyroro; 
11MeHHo no3TOMY B KOHu;e nposep.s~eTC.SI cpa3y rp11 ycnoBI1.SI. 

var Fl, F2: file of Char; 
A, B: Char; 
T: Boolean; 

begin 
Assign (Fl, 'aa. txt'); 
Assign (F2, 'bb.txt'); 
Reset (Fl); 
Reset (F2); 
T:=True; 
while (Not Eof(Fl)) and (Not Eof(F2)) and T do 

begin 
Read (Fl,A); 
Read (F2,B); 
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if A<>B then 
T:=False 

end; 
if T and Eof(Fl) and Eof(F2) then 

Writeln('¢aMnhl o~MHaKOBhl') 
else 

Writeln('¢aMnhl pa3nMqHhl'); 
Readln 

end. 
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[!] qHCJia Ha.LJ:O cqHTbiBaTb llO .n:sa, a neqaTaTb TOJibKO BTOpoe. IlpH 3TOM Ha.LJ:O 
o6snaTeJihHO y6e.n:HThCSI, qTo <Pa:Hn He 3aKoHqHJICSI H qwcno cymecTsyeT. 

var F: file of Real; 
X: Real; 

begin 
Assign (F, 'xx.nurn'); 
Reset (F); 
while not Eof(F) do 

begin 
Read (F, X); 
if not Eof(F) then 

begin 
Read (F,X); 
Write (X:6:1, ') 

end 
end; 

Readln 
end. 

0 Heo6xo.n:HMO npe.n:ycMOTPeTh cnyqai1:, Kor.n:a CTPOKH c YKa3aHHhiM HOMepoM 
B <Pa:Hne HeT. Bee CTPOKH .n:o 3a.n:aHHoro HOMepa (HJIH .n:o KOHUa <Pa:Hna) npoqw­
ThiBaeM B o.n:Hy H TY )l(e nepeMeHHyiO. B pe3yJihTaTe B HeM ocTaeTCSI nocne.n:HSI.s~ 
H3 npoqwTaHHhiX CTPOK. 

var TT: Text; 
S: string; 
I, K: Integer; 

begin 
Assign (TT, 'Slova.txt'); 
Reset (TT); 
Write ('KaKy~ CTpoqKy XOTMTe YBM~eTb? '); 
Readln (K) ; 
I:=O; 
while not Eof(TT) and (I<K) do 

begin 
Readln(TT, S); 
I:=I+l 
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end; 
if I=K then 

Writeln(S) 
else 

Writeln('CTpOKM C TaKMM HOMepoM HeT') 
end. 
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[!] L(o6aBMTh MH<l>opMaQMIO B qlfTaeMhili <Palin Henh3H, ll03TOMY C03,na,nMM ,no­

nonHMTeJihHhili <Palin, B Hero 6y,neM JanMChiBaTh <PaMMnMFO M3 <Palina Famil. 
txt M MMH C KJiaBMaTyphi. IJOTOM 3aKpOeM o6a <Palina, OTKpOeM MX y)l(e B ,npy­

rOM pe)I(MMe M nepenMllieM 06HOBneHHhie CrpOKM M3 ,nOllOJIHMTeJihHOrO <Palina 

B 3a,naHHhili. 

var TT, Dop: Text; 
Fam, Im: string; 

begin 
Assign (TT, 'Famil. txt') ; 
Reset (TT); 
Assign (Dop, 'Dop. txt'); 
Rewrite (Dop); 
While Not Eof(TT) do 

begin 
Readln (TT, Fam) ; 
Write ('BenMTe MMH ',Fam, ': '); 
Readln ( Im) ; 
Wri teln (Dop, Fam, ', Im) 

end; 
Close ( Dop) ; 
Close (TT); 
Rewrite (TT); 
Reset ( Dop) ; 
while not Eof(Dop) do 

begin 
Readln(Dop, Fam); 
Writeln(TT, Fam) 

end; 
Close ( Dop) ; 
Close (TT) 

end. 

Pa3aen ccOpoqeaypbl M ciJYHKQMM>> 

[!] L(anee npHBO,nHTCH peKOMeH,naQMM llO pemeHMIO Ka)l(,noli 3a,naqM M3 llHTM npe,n­

nO)KeHHhiX. 

1. B 3TOli 3a,naqe rpe6yeTCH BBO,nMTh KOOp,nHHaThl BeKTOpa, KOTOphie ,nOJI)I(Hhl 

JanonHMTh rpexMepHhili Maccws. TaK KaK Mhi ,norosopHnMch nepe.n MMeHeM 
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MaccM8a 8 mo6oM cnyqae cTa8MTh Var, onMcaHMe napaMe-rpo8 8 3aroJI08Ke 

npoue.IJ:yp llOJiyqaeTC.SI O.IJ:MHaK08hiM, HeCMOTJl.SI Ha TO, C03.IJ:aeTC.SI JIM MaCCM8 

npoue.IJ:ypOH MJIM OHa pa60TaeT C y)l(e MMelOlllMMC.SI MaCCM80M. 

2. ,llaHhi .IJ:Ba 8eKTopa, Ha.IJ:o HaHTM -rpeTMH. Bee MaccM8hi onMChiBalOTC.SI 

O.IJ:MHaK080. Pe3yJihTaTOM pa6oThi .SI8JI.SieTC.SI 8eKTop - MacCM8 (He O.IJ:HO 

3HaqeHMe, a MHOfO ), ll03TOMY .IJ:JI.SI perneHM.SI 3a.IJ:aqM MCTIOJih3yeM npoue.IJ:YPy 

(MaCCM8 He MO)I(eT 6biTh pe3yJihTaTOM <l>YHKUMM). 

3. ,.[laHO - MaCCMB, HaHTM - .IJ:JIMHY (qMCJIO). 3HaqMT, npM.IJ:eTC.SI MCTIOJih30BaTh 

<l>YHKUMIO. Ee TMTI - real, TaK KaK npM 8hJqMcJieHMM KBa.IJ:paTHOfO KOpH.SI 

nonyqaeTc.SI 8emecT8eHHhiH pe3yJihTaT. 

4. ,.[laHO- .IJ:8a MaCCM8a, HaHTM- HeKOTOpoe qJiCJIO TIO <l>opMyJie ( O.IJ:HO 3HaqeHMe ). 

McnoJih3yeM <l>YHKUMIO. 06paTMTe 8HMMaHMe, qTo .IJ:JI.SI Haxo)I(.IJ:eHM.SI cyMMhi 

-rpe6yeTC.SI 88eCTM JIOKaJihHYIO nepeMeHHYIO S, HaHTM ee 3HaqeHMe 11 npMC80MTh 

ero MMeHM <l>YHKUMM. Ee3 3T0f0 o60HTMCh HeJih3.SI, MHaqe MM.SI <l>YHKUMM 

npMIIIJIOCh 6hi TIMCaTh 8 npa80H qacTM onepaTopa npMC8aM8aHM.SI. 

5. ,.[laHO - .IJ:8a MaCCM8a, HaHTM - qJiCJIO. ,.[lJI.SI HaXO)I(.IJ:eHM.SI 3a.IJ:aHHOfO 3HaqeHM.SI 

80CllOJih3YeMC.SI y)l(e OTIMCaHHhiMM 8hiiiie <l>YHKUM.SIMM. 

06paTMTe 8HMMaHMe Ha 8hi30Bhi npoue.IJ:yp 11 <l>YHKUMH. BMecTo napaMe-rpo8, 

KOTOphie OllMCaHhl C Var, MO)I(HO llO.IJ:CTa8JI.SITh TOJihKO nepeMeHHhie; BMeCTO 

ocTaJihHhiX napaMe-rpo8 - 11 nepeMeHHhie, 11 3HaqeHM.SI, 11 8hipa)l(eHM.SI. 06pame­

HMe K npoue.IJ:YPe JanMchiBaeTC.SI KaK OT.IJ:eJihHhiH onepaTop, o6pameHMe )l(e K 

<l>YHKUMM .IJ:OJI)I(HO 6hiTh qacThlO .IJ:pyroro onepaTopa (npHC8aMBaHM.SI, 8hiBO.IJ:a). 

canst N=3; 
type Vect=array [1 .. N] of Integer; 
{**************************************BBO~ BeKTOpa} 
procedure Vvod (Var A: Vect); 
var I: Integer; 
begin 

Writeln('BBo~ BeKTopa'); 
for I:=l toN do 

end; 

begin 
Write ( 'BBe~MTe ' , I, '-£1 3JTeMeHT: ' ) ; 
Readln(A[i]) 

end 

{************************************ITeqaTh BeKTOpa} 
procedure Print (var A: Vect); 
var I: Integer; 
begin 

for I:=l toN do 
Write (A [I] : 8) ; 

Writeln 
end; 
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{************************C=A+B*******CyMMa BeKTOpOB} 
procedure Summa (var A, B, C: Vect); 
var I: Integer; 
begin 

for 1:=1 to N do 
C[i] :=A[i]+B[i] 

end; 
{*************************************Un~Ha BeKTOpa} 
function Length (var A: Vect) : Real; 
var I, S: Integer; 
begin 

S:=O; 
for I:=l to N do 

S:=S+Sqr(A[I]); 
Length:=Sqrt(S) 

end; 
{****************************CKanHpHoe rrpo~3Be~eH~e} 
function Skapr (var A, B: Vect): Integer; 
var I, S: Integer; 
begin 

S:=O; 
for I:=l toN do 

S:=S+A[i]*B[i]; 
Skapr:=S 

end; 
{*************************************~Koc~Hyc yrna} 
function CosUg (var A, B: Vect): Real; 
begin 

CosUg:=SkaPr(A,B)/(Length(A)*Length(B}) 
end; 
var X, Y, Z: Vect; 
begin 

Vvod (X) ; 
Vvod (Y) ; 
Summa(X,Y,Z); 
Writeln('CyMMa BeKTopoB'); 
Print (X) ; 
Print(Y); 
Writeln('+ '); -----------------------------------Print(Z); 
Writeln('Un~Ha 3Toro BeKTopa ', Length(Z) :8:2); 
Writeln('~x cKanHpHoe rrpo~3Be~eH~e ',Skapr(X,Y)); 
Writeln('Koc~Hyc yrna Me~~Y H~M~ =', 

CosUg (X,Y):8:1) 
end. 
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[!] ,llJHI onHcaHIDI q11cna BBe,neM THn ,naHHhiX NUM - MaccHB H3 20 UHcpp. 

1. llpou;e,nypa llOXO)I(a Ha npou;e,nypy BBO,[(a BeKTOpa, TOflhKO Ha,[(O yqeCTh, qTO 
BBO.LVITCH He Bee 3neMeHThi MaCCHBa, a HY)I(HOe HX KOnHqecTBO. OcTaBIIIHecH 
3fleMeHThl Ha,[(O 06HynHTh. 

2. llpH BhiBO,ne CHaqana npOCMOTPHM qHcno ,[(0 nepBOU 3Haqa~eu (>0) UHcppbi. 
YqTeM, qTo TaKoBou MO)I(eT 11 He OKa3aThCH ( ecnH q11cno paBHO 0). OcTaBIIIHecH 
UHcpphi neqaTaeM. 

3. ,llaHo- q11cno, HaUTH- qeTHoe oHo HnH HeT. TaKoro THna <l>YHKUHH (,na10~11e 
OTBeT «.na» HflH «HeT>>) OfihiqHo llHIIIYTCH KaK cpyHKUHH THna boolean, r,ne 
Teno cpyHKUHH COCTOHT 113 O,[(HOrO onepaTopa. 

4. ,llnH onpe,neneHH.sl ,nenHMOCTH Ha 3 Ha,[(O HaUTH cyMy UHcpp q11cna. 06paTHTe 
BHHMaHHe Ha nocne,nHHU onepaTop: 6yneBCKOU nepeMeHHOU npHCBaHBaeTCH 
3HaqeHHe YCJIOBHOrO (6yneBCKOrO) Bbipa)l(eHHH. 

5. CyMMY 6y,neM BhiqHCAATh «B cTon6HK», npu 3TOM HaquHaeM c nocne,nHeu 
uucpphi. EcnH cyMMa ,nByx uucpp 6onhiiie 10, Ha,no 1 «3anoMHHTh B yMe» 11 Ha 
cne,nyiO~eM IIIare npH6aBHTh K cyMMe u;Hcpp (B KaqecTBe «yMa» BhicrynaeT 
nepeMeHHaH Z). CyMMHpyeM Bee uucpphi qucna, ,na)l(e He3Haqa~ue: 3TO He 
llOBflH.sleT Ha pe3yJihTaT. 
Cne.nyeT yqecTh, qTo ecnH pe3ynhTaToM 6y,neT q11cno 113 21-u uucpphi, TO npo­
rpaMMa ero BhJqucnHT HenpaBHnhHO. 

type Num=Array [1 .. 20] of 0 .. 9; 
{***************************************BBo~ q~cna} 

procedure Vvod (var A: Num); 
var I, N: Integer; 
begin 

Write ('CKonbKO u~~p B q~cne? '); 
Readln (N) ; 
Writeln('BBe~~Te q~cno no u~~paM: '); 
for I:=20-N+l to 20 do 

begin 
Write ('BBe~~Te ' 
Readln(A[I]) 

end; 
for I:=l to 20-N do 

A [I] : =0 
end; 

I-20+N, '-IO U~~py: '); 

{**************************************TieqaTb q~cna} 
procedure Print (var A: Num); 
var I, J: Integer; 
begin 

I:=l; 
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while (A[i]=O) and (I<20) do 
I:=I+1; 

for J:=I to 20 do 
Write (A[J]); 

Writeln 
end; 
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{************************************4eTHOCTb q~cna} 
function Chetn (var A: Num) : Boolean; 
begin 

Chetn:=A[20] mod 2 = 0 
end; 
{************************************~en~MOCTb Ha 3} 
function Del3 (var A: Num) : Boolean; 
var I, S: Integer; 
begin S:=O; 

for I:=1 to 20 do 
S:=S+A[i]; 

Del3:= S mod 3 = 0 
end; 
{***************************C=A+B*******CyMMa q~cen} 
procedure Summa (var A, B, C: Num); 
var I, Z, R: Integer; 
begin 

Z:=O; 
for I:=20 downto 1 do 
begin 

R:=A[i]+B[i]+Z; 
if R>9 then 

begin 
C[i] :=R-10; 
Z:=1 

end 
else 

end 
end; 

begin 
C [ i] : =R; 
Z:=O 

end 

var X, Y, Z: Num; 
begin 

Vvod (X) ; 
if Chetn(X) then 

Writeln('qeTHoe'); 
if Del3(X) then 
Writeln('~en~TCH Ha 3'); 
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Vvod (Y); 
Summa (X, Y, Z); 
Writeln('CyMMa qMcen'); 
Print(X); 
Print(Y); 
Write ( 'paBHa ' ) ; 
Print(Z); 
Readln 

end. 
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[!] na30H peKypCHH (HepeKypCHBHOH BeTBhJO <PYHKQHH) j{Bllj{eTCji 3HaqeHHe N= I' 
peKypcHBHhiH war onpe.uellj{eTCj{ no <PopM)'ne <PaKTopuana: N! = (N-I)! * N. 
Ilpu pa6oTe c npe.unaraeMoii nporpaMMoii cne.uyeT HMeTh B su.uy, qTo ecnu 

ssecTH N~O, To nporpaMMa pa6oTaTh He 6y.ueT: B03HHKHeT ornu6Ka «Ilepe­

nonHeHHe CTeKa», TaK KaK peKypCHj{ He CMO)I(eT OCTaHOBHThCji. 

function Fakt (N: Integer): Longint; 
begin 

if N=1 then 
Fakt:=1 

else 
Fakt:=Fakt(N-1)*N 

end; 
var N: Integer; 
begin 

Write ('BBe~MTe N: '); 
Readln (N) ; 
Wri teln (N, ' 1 Fakt (N) ) 

end. 

[!] B :noli 3a.uaqe HepeKypcHBHaj{ seTBh - 3TO BhiqucneHHe cyMMhi QHcpp 
O,llH03Haquoro qucna. ,LI,nji mara peKypCHH BOCllOllh3yeMCji TeM, qTo OCTaTOK 
OT .ueneHHj{ qucna Ha I 0 paseH ero nocne.uueii QHcppe, a Qenaj{ qacTh - qucny 
6e3 nocne.uHeii QHcpphi. 
function SCif (N: Integer): Integer; 
begin 

if N<10 then 
SCif:=N 

else SCif:=SCif(N div 10)+ (N mod 10) 
end; 
var N: Integer; 
begin 

Write ('BBe~MTe N: '); 
Readln (N) ; 
Writeln('CyMMa UM~p qMcna ', N, 'paBHa ' Scif(N)) 

end. 
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[!'] OKoHqaHHe peKYIJCHH - BBO.LJ: ToqKH. B 3TOM c.rryqae .nenaTb Huqero He Ha,no, 

ll03TOMY HepeicypCHBHrui BeTBb B 3TOH 3a,naqe nyCTrui (HO OHa .[(OJiiKHa llpHC)'T­

CTBOBaTb - peicypCIDI BblllOJIIDieTC.SI He B JII060M c.rryqae, a TOJibKO eCJIH BBe,neH­

HbiH CHMBOJI He paBeH TOqKe ). 06paTHTe BHHMaHHe, qTQ npHrJiaiiieHHe «BBe.[(H­

Te CJIOBO C TOqKOH B KOHIJ;e» HanHCaHO B OCHOBHOH nporpaMMe, a He B pe.KypCHB­

HOH npou;e.nype, HHaqe OHO 6bi llOBTOp.SIJIOCb CTOJibKO pa3, CKOJibKO 6)'KB B CJIOBe. 

11 eme o,nHo 3aMeqaHue: ecnu B npou:e.nype onepaTopbi Print H Write(H) no­

MeH.SITb MeCTaMH, TO CJIOBO 6y,neT neqaTaTbC.SI B np.SIMOM nop.SI,nKe. 

procedure Print; 
var H: Char; 
begin 

Read (H) ; 
if H<>'.' then 

begin 
Print; 
Write(H); 

end 
end; 
begin 

Writeln('BBe~MTe CflOBO C TOqKOM B KOHUe: '); 
Print; 
Writeln; 

end. 

~ var I, N: Integer; 
function Fib (N: Byte): Longint; 
begin 

if (N=l) or (N=2) then 
Fib:=l 

else 
Fib:=Fib(N-l)+Fib(N-2) 

end; 
begin 

Write ('Enter N: '); 
Readln (N) ; 
for I:=l to N do 

Writeln('F(', I,')=', Fib(I)); 
Readln 

end. 

[!] Bo Bcex 3a,naqax HepeKypcHBHOH BeTBbiO .SIBJI.SieTc.SI npocTeurnuM: cnyqau. 

B nepBbiX ,nByx 3a,naqax- 3TO nycTa.SI nocne,noBaTeJihHOCTb (Tor.na cyMMa paB­

Ha 0). IlpH BBO,[(e C KJiaBHaTYPbl - 3TO BBO,[(a qucJia 0, B cnyqae <t>auJia - 3TO 

nycTou <Paun. MaccuB )l(e nycTbiM He 6hiBaeT, no3TOMY 3,necb npocTeHIIIHM 
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1. 

2. 
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CJlyqaeM 6y.n:eT HaXO)I(,[(eHHe CYMMhl B MaCCHBe, COCTO»lll,eM H3 O.[(HOfO 3Jle­

MeHTa(N= 1). 
,lJ.Jl» OCylll,eCTBJleHH» peKypCHBHOfO mara Ha,[(O K HMCIOII.I,eMyC» 3JieMeHry 

npH6aBHTh CYMY OCTaBliiHXC» (KOTOpa» BhlqHCJl»CTC» peKypCHBHO ). 

function SumP: Integer; 
var A: Integer; 
begin 

Write ('qHcno: '); 
Readln (A) ; 
if A=O then 

SumP:=O 
else 

SumP:= SumP+A 
end; 
begin 

Writeln('BBO~HTe 

Writeln(SumP, ' 
end. 

qHcna. TipH3HaK KOHUa- 0.'); 
3TO CyMMa.') 

type FF=file of Integer; 
procedure ZapF (var F: FF); 
var N, A, I: Integer; 
begin 

Write ('CKonbKO qHcen? '); 
Readln (N) ; 
ReWrite (F); 
for I:=l toN do 

begin 
Write (I, ' -e qHcno: ' ) ; 
Readln (A) ; 
~.V r i t e ( F , A ) 

end; 
Close (F) 

end; 

function SumF (var F: FF): Integer; 
var A: Integer; 
begin 

Read (F,A); 
if Eof(F) then 

SumF:=O 
else 

SumF:=Sumf(F)+A 
end; 
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3. 

var F: FF; 
begin 

Assign (F, 'F.pas'); 
Zapf(F); 
Reset (F) ; 
Writeln('CyMMa paBHa ',Sumf(F)) 

end. 

type Mas=Array [1 .. 30] of Integer; 
procedure ZapM (var M: Mas; var N: Integer); 
var I: Integer; 
begin 

Write ('CKonbKO qMcen? '); 
Readln (N) ; 
for I:=1 to N do 

begin 

end; 

Write (I,'-e qMcno: '); 
Readln(M[I]) 

end 

function SumM (var M: Mas; N: Integer): Integer; 
begin 

if N=1 then 
SumM: =M [ 1] 

else SumM:=SumM(M,N-1)+M[N] 
end; 

var M: Mas; 
N:Integer; 

begin 
ZapM(M,N); 
Writeln('CyMMa paBHa ',SumM(M,N)) 

end. 

[!:] var S, S1: string; 
N, M: Byte; 

function MyLength(var S: string): Byte; 
begin 

MyLength:=Ord(S[O]) 
end; 

function MyConcat(var S, S1: string): string; 
var Temp: string; 
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L, Ll, I: Byte; 
begin 

Temp:=S; 
L:=MyLength(S); 
Ll:=MyLength(Sl); 
if L+Ll>255 then 

Dec(Ll, L+Ll-255); 
Temp[O] :=Temp[O] + Ll; 
for I:=l to Ll do 

Temp[L+I] :=Sl[I]; 
MyConcat:=Temp 

end; 
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function MyCopy(var S: string; N, M: Byte): string; 
var Temp: string; 

L, I: Byte; 
begin 

L:=MyLength(S); 
if N+M-l<L then 

L:=N+M-1 
else if N>L then 

begin 
MyCopy:=''; 
Exit 

end; 
Temp[O] :=Chr(L-N+l); 
for I:=N to L do 

Temp[I-N+l] :=S[I]; 
MyCopy:=Temp 

end; 

procedure Myinsert(var Sl, S: string; N: Byte); 
var L, Ll, I: Byte; 
begin 

L:=MyLength(S); 
if N>=L then 

S:=MyConcat(S, Sl) 
else 

begin 
Ll:=MyLength(Sl); 
if L+L1>255 then 

Dec(Ll, L+Ll-255); 
S[O] :=S[O] + Ll; 
L:=L+Ll; 
for I:=l to L-N do 

S[L-I+l] :=S[L-Ll-I+l]; 
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for I:=l to Ll do 
S [N+I] :=Sl [I] 

end 
end; 

begin 
Write('Enter S :'); 
Readln(S); 
Write('Enter Sl:'); 
Readln(Sl); 
Write('Enter N: '); 
Readln(N); 
Write('Enter M: '); 
Readln (M); 
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Writeln('MyLength(''', S, ''')=', MyLength(S)); 
Writeln('MyConcat(''', S, ''', ''', Sl, ''')=''', 

M yC on cat ( S , S 1 ) , ' ' ' ' ) ; 
Writeln('MyCopy("', S, ''', ', N, ', ', M, 

')=''', MyCopy(S, N, M), ''''); 
Write('Myinsert(''', S, ''' ''', Sl, ''' , N, 

')='''); 
Myinsert(Sl, S, N); 
Write(S, ''''); 
Readln 

end. 

P83J18JI ccCMewaHHble 38JI81111» 

[!] KaK Bhi MO)I(eTe ys~merh B perneHHH HH)I(e, HHor.ua pe3yJihTaThi pa6oThi pe­

KypCHH IIpHXO,llHTC.sl «BhiiipaBJI.siTh» BpyqHyiO B rpaHHqHhiX CJiyqa.s~x (HaiipH­

Mep, Kor.ua noJih3osareJih sse.uer nycryro crpoKy). 

var S: string; 
N: Byte; 

procedure Count(S: string); 
var I, T: Byte; 
begin 

I:=l; 
Inc(N); 
while (S[I]=' ') 
and (I<=Length(S)) do 

Inc(I); 
S:=Copy(S, I, 255); 
T:=Pos(' ', S); 
if T>O then 
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begin 
S:=Copy(S, T+l, 255); 
Count(S) 

end 
end; 
begin 

Write('BBe~MTe cTpoKy:'); 
Readln(S); 
N:=O; 
Count(S); 
if (S[Length(S)]=' ')or (S='') then 

Dec (N) ; 
Writeln('Bcero ', N, ' cnoB'); 
Readln 

end. 
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~ var A, B, C, Cosl, Cos2, Cos3: Real; 
begin 

Write('BBe~MTe cTopoHy A: '); 
Readln (A) ; 
Write('BBe~MTe cTopoHy B: '); 
Readln (B); 
Write('BBe~MTe cTopoHy C: '); 
Readln(C); 
Cosl:=(B*B+C*C-A*A)/(2*B*C); 
Cos2:=(A*A+C*C-B*B)/(2*A*C); 
Cos3:=(A*A+B*B-C*C)/(2*A*B); 
if (Abs(Cosl)>=l} or (Abs(Cos2)>=1) or 

(Abs(Cos3)>=1) then 
Writeln('He Mo~eT 6hlTb TaKoro TpeyronbHMKa') 

else 
begin 

if (A=B) and (B=C) then 
Writeln ('PaBHOCTopoHHMM TpeyronbHMK') 

else if (A=B) or (B=C) or (A=C) then 
Writeln('PaBHo6e~peHHhlM TpeyronbHMK'); 

if (Cosl<O) or (Cos2<0) or (Cos3<0) then 
Wri teln (' TyrroyronbHbiM TpeyronbHMK') 

else if (Cosl=O) or (Cos2=0) or (Cos3=0) then 
Writeln('TipRMoyronbHhlM TpeyronbHMK') 

else 

end; 
Readln 

end. 

Writeln('OcTpoyronbHhlM TpeyronbHMK') 
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[!] var F: Text; 
L: Byte; 
S: string; 

9-1648 

begin 
Assign (F, 'test. txt'); 
Reset (F); 
L:=O; 
while not Eof(F) do 

begin 
Readln(F, S); 
if Length(S)>L then 

L:=Length(S) 
end; 

Close (F); 
Reset(F); 
while not Eof(F) do 

begin 
Readln(F, S); 
if Length(S)=L then 

Writeln(S) 
end; 

Close(F); 
Readln 

end. 

var F: Text; 
I, J: Byte; 
s: string; 
A: array [0 .. 255] 

begin 
of 

Assign(F, 'test.txt'); 
for I:=O to 255 do 

A [I] : =0; 
Reset(F); 
while not Eof(F) do 

begin 
Readln(F, S); 
Inc(A[Length(S)]) 

end; 
Close(F); 
for I:=l to 255 do 

if A[I]>O then 
begin 

J:=l; 
Reset(F); 
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Integer; 
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while (not Eof(F)) and (J<=I) do 
begin 

Readln(F, S); 
if Length(S)=I then 

begin 
Writeln(S); 
Inc ( J) 

end 
end; 

Close(F); 
end; 

Readln 
end. 

!}] Cnoco61. 

Cno:>KHOCTh :noif 3a,n,aqH - B TOM, ~0 qJfCJla, KOTOphie BCTpeqaroTcg B MaCCHBe 

HeCKOJlhKO pa3, BhlllHCaTh Ha,LJ,O TOJlhKO O.[UIH pa3. Ho KaK «IIOMeTHTh» }')Ke Bhi­

IIHCaHHhie qHcna? EcnH 6hi MaccHB 6h1Jl 3arrHcaH Ha JJHCToqx:e 6}'Marn, Mhi MornH 

fihi HX IIO.IJ.qepKHyrh; 3.IJ.eCh )l(e rrpHXO.IJ.HTCg 3aBO.IJ.HTh .IJ.OIIOJIHHTeJihHhiH MaCCHB. 

Ero KOMIIOHeHThi 6y.IJ.YT paBHhi FALSE, ecnH Mhi He 3HaeM, BCTPeqaeTcg JIM 3TO 

qHcJio B MaccHBe em:e pa3, H TRUE, ecJIH TaKoe qHcno }')Ke 6hiJlO o6Hap}')KeHo. 

const N=lO; 
var I, J, Num, Count: Byte; 

A: array [l .. N] of Integer; 
B: array [l .. N] of Boolean; 

begin 
for I:=l toN do 

begin 
B[I] :=False; 
Write (' Bse;J;:L1Te ' 
Readln(A[I]) 

end; 
Count:=O; 
for I:=l toN do 

if not B[I] then 
begin 

B[I] :=True; 
Num:=l; 
Inc(Count); 

I, ' -111: 3JieMeHT: ' ) ; 

Write(A[I], ' BCTpeqaeTC~ '); 
for J:=I+l to N do 

if (A[J]=A[I]) and (not B[J]) then 
begin 

Inc (Num) ; 
B[J] :=True 
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end; 
Writeln(Num, 'pa3'); 

end; 
Writeln('Bcero ', Count, 'pa3HhlX ~Mcen'); 
Readln 

end. 

Cnocofi 2. 

A BOT .n:pyroii crroco6 perneniDI 3TOH Ja.n:aqu: 6e3 .n:orronuuTeJibHoro Maccusa, 
JaTo c MnoroqucnennhiMH rrposepKaMH. Ka)I()J;hiH pa3 rrepe.n: TeM, KaK uarru­
caTh qucJIO, 6y.n:eM CMOrpeTb, He BCrpeqaJIOCb JIM OHO, rrposep.su~ BeCh MaCCHB 
.n:o nero (B Ja.n:aqe 3TO peanu3osauo rrposepKoii «Ha3a.LJ:»- OT qucna K rrepsoMy 
3JieMenry). 3aMeTHM, qTo .D:IDI rrepsoro qucna rrporpaMMa TaiOKe 6y.n:eT pa6o­
TaTh rrpaBHJihHO, TaK KaK QHKJI For OT 1-1 .D:O 1 IIpH 1=0 OIIIH6KOH He HBJUieTCH, 
a IIpOCTO HH pa3y He BbiiiOJIHHTCH. 
TipHBe.n:eM 3.D:eCh TOJibKO qaCTb anropHTMa, OTJIHqaJOI.l{YlOCH OT rrepBoro 
sapuanTa: 

Count:=O; 
for I:=1 to N do 

begin 
Num: =1; 
T:=True; 
for J:=I-1 downto 1 do 

if A[I]=A[J] then 
T:=False; 

if T then 
begin 

Inc(Count); 
Write(A[I], ' BCTpe~aeTcH '); 
for J:=I+1 to N do 

end 
end; 

if A[J]=A[I] then 
Inc (Num) ; 

Writeln(Num, ' pa3'); 

Writeln('Bcero ', Count, ' pa3HhlX ~Mcen'); 

[!] Cnoco6 1. 
const N=1; 

M=100; 
var A, B, X: Integer; 

C: Char; 
begin 

Writeln('3ara~aMTe ~Mcno oT 
'M Ha~MTe Enter'); 

N, I ,llO 'I M, 
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Readln; 
A:=N; 
B:=M; 
repeat 

X:=(B+A) div 2; 
Writeln('Barne ~Mcno 6onbrne ', X, '? (Y/N)'); 
Readln(C); 
if (C='Y') or (C='y') then 

A:=X+l 
else 

B:=X 
until A=B; 
Writeln('Bhl 3ara~anM ~Mcno A); 
Readln 

end. 

Cnocofi 2. 

var I,Z,N,K : Integer; 
Otv Char; 

begin 
Write('BBe~MTe Ha~ano ~Mana3oHa '); Readln(N); 
Write('BBe~MTe KOHe~ ~Mana3oHa '); Readln(K); 
I:=O; 
repeat 

Z:=(N+K)div 2; 

OTBeTbl 

repeat {3amMTa OT HeCaHKUMOHMpOBaHHOrO BBO~a,} 
{ ~T06bi He BBenM He~OTIYCTMMhlM OTBeT} 

Write('BBe~MTe 3HaK: 3a~yMaHHoe ~Mcno ', Z,' '); 
Readln (Otv) ; 

until (Otv='=')Or(Otv='>')Or(Otv='<'); 
I:=I+l; 
if Otv='<' then 

K:=Z; 
if Otv='>' then 

if N=Z then 
N:=N+l 

else N:=Z; 
if Otv='=' then 

K:=N {~nH e~MHoo6pa3MH} 

until K=N; 
Writeln('OTBeT ',K); 
Writeln('qMcno rnaroB - I) 

end. 
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[!] 3ry 3a.LJ:aqy MO:>KHO peiiiHTh pa3HhiMH CIIOC06aMH. BoT OJl:HH H3 HHX, B KOTO­

pOM BC.SI XHrpOCTh - B 3a.LJ:aHHH HCXO.LJ:HbiX 3HaqeHHH MaCCHBOB CrpOK. 

const C1: array [2 .. 9] of string [15] = 
('~Ba~uaTb ', 'TpM~UaTb ', 'copoK ', 'n~Tb~ec~T ' 
'wecTb~ec~T ', 'ceMb~ec~T ', 'BoceMb~ec~T ' 

'~eB~HOCTO '); 
C2: array [0 .. 9] of string [15] = 

('', 'O~MH', '~Ba', 'TpM', 'qeTb!pe', 'n~Tb', 

'illeCTb' , ' CeMb' , ' BOCeMb' , '~eB~Tb' ) ; 
var I: Byte; 
begin 

Write('BBe~MTe qMcno oT 20 ~o 99: '); 
Readln(I); 
Write(C1[I div 10], C2[I mod 10]); 
Readln 

end. 

[!] var I, J: Byte; 
function F(A, B: Byte): Boolean; 
var X, Y: Boolean; 
begin 

if A=1 then X:=True 
else 

X:=False; 
if B=1 then Y:=True 

else 
Y:=False; 

F:=(not X) or Y 
end; 
begin 

Writeln('A B F(A,B)'); 
for I:=O to 1 do 

for J:=O to 1 do 
Writeln(I, ' 

Readln 
end. 

J, ' Ord(F(I, J))); 

EcJIH :>Ke IIpe.LJ:CTaBJI.SITh KOHCTaHThl «HCTHHa» H «JIO:>Kh» He B BH.LJ:e 1 H 0, 
a B BH.LJ:e TRUE H FALSE, KaK npHH.SITO B TiacKane, TO nporpaMMa 6y.n:eT co­

seeM npOCTOH, TaK KaK JIOrHqecKHe KOHCTaHThi B flaCKaJie MO:>KHO neqaTaTh. 

0HH TaK:>Ke MOryT 6hiTh apryMeHTaMH onepaTopa For. 

Function F(A,B: Boolean) :Boolean; 
begin 

F:=not A or B 
end; 
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var I, J: Boolean; 
begin 

Writeln(' A B 
for I:=True downto False do 

for J:=True downto False do 
Writeln(I:9, J:9, F(I,J) :15); 

Readln 
end. 
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F (A, B) ' ) ; 

[!] 3aMeTHM, qTo B ycJIOBHH 3a,n:aqH HeT YTOqHeHIDI, qeMy MO)I(eT paBIDIThC.SI N, 
II03TOMY orpaHHqHMC.SI paCCMO'rpeHHeM qHceJI, KBa,n:paT KOTOphiX «IIOMema­

eTC.SI» B THII ,n:aHHhiX Longint IlacKaJI.SI, T. e. He 6oJiee qeM qeThipex3HaqHhiX 

qHceJI (HeKOTOpbie II.SITH3HaqHhie qHcJia TO)I(e MO)I(HO 6biJIO 6hl paCCMO'rpeTh, 

HO He BCe, II03TOMY orpaHHqHMC.SI qeThipeX3HaqHhiMH) . .Ey,n:eM rrepeBO.LJ:HTh 

cpaBHHBaeMhie qHCJia B C'fPOKH H HCIIOJih30BaTh rrpo~e.nypbl H <l>YH~HH .LJ:JI.S1 

pa60Thl CO C'fPOKaMH. 

const L=9999; 
var N: Longint; 

I: Integer; 
S, S1: string; 

begin 
for I:=1 to L do 

begin 
N:=I*I; 
Str (N, S); 
Str(I, S1); 
S:=Copy(S, Length(S)-Length(S1)+1, 255); 
if S=S1 then 

end; 
Readln 

end. 

Writeln(I, '*', I, '=', N) 

[!!] var I: Integer; 
A, B, C, D: Byte; 

begin 
for I:=1000 to 9999 do 

begin 
A:=I mod 10; 
B:=(I div 10) mod 10; 
C:=(I div 100) mod 10; 
D:=(I div 1000) mod 10; 
if (A<>B) and (A<>C) and (A<>D) 
and (B<>C) and (B<>D) and (C<>D) then 

Write (I, ' ') ; 
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end; 
Readln 

end. 
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[!!] Cyi..QeCTByeT HeCKOJihKO crroco6oB perneHH.SI :noii: 3a,[(aqH. IIepBLIH cocTOHT B 

TOM, qT06bi 3arrycKaTh BH)'TpeHHHH [(HKJI «C Haqana B KOHe[(» HJIH «C KOH[(a 

B Haqano» B 3aBHCHMOCTH oT qeTHOCTH rrepeMeHHOH BHernHero [(HKJia. BTo­

poH: - B TOM, qT06hi BO BH)'TpeHHeM [(HKJie Bbipa:>KaTb 3aiiHChiBaeMOe qHCJIO 

qepe3 HH,[(eKc rrepeMeHHOH [(HKJia. HH:>Ke Mhl rrpHBO.[(HM o6a crroco6a, a Bhi 

MO:>KeTe cpaBHHTb HX ITO 3<P<PeKTHBHOCTH. IJo MHeHHIO aBTOpOB KHHrH, rrep­

BhiH CIIOC06 perneHH.SI OTHOCHTC.SI K KaTeropHH perneHHH «B JI06», a BTOpOH­

K 6onee «B.[(yMqHBhiM». Ha Er3, KOr.[(a ycnoBHe 3a.[(aqH HaqHHaeTc.s~ co cnoB 

«HaiiHiliHTe MaKCHMaJibHO 3<P<PeKTHBHYIO rrporpaMMy», 3a perneHHe rrepBbiM 

CIIOC060M Bhl MO:>KeTe IIO.JiyqHTb Ha O,[(HH 6aJIJI MeHhilie, qeM 3a perneHHe BTO­

pbiM crroco6oM. 

Cnocofi 1. 
const M=4; 

N=6; 
var A: array [1 .. M, 1 .. N] of Integer; 

I, J: Byte; 
S: Integer; 

begin 
S:=1; 
for I:=1 toM do 

if (I mod 2)=1 then 
for J:=1 to N do 

begin 

else 

A[I, J] :=S; 
Inc(S) 

end 

for J:=N downto 1 do 
begin 

A[I, J] :=S; 
Inc(S) 

end; 
for I:=l toM do 

begin 
for J:=1 to N do 

Write (A [I, J] : 4) ; 
Writeln 

end; 
Readln 

end. 
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Cnoco6 2. 

const M=4; 
N=6; 

var A: array [l .. M, l .. N] of Integer; 
I, J: Byte; 

begin 
for I:=l to M do 

for J:=l to N do 
if (I mod 2)=1 then 

A[I, J] :=(I-l)*N+J 
else 

A[I, J] :=I*N-J+l; 
for I:=l to M do 

begin 
for J:=l to N do 

Write(A[I, J]:4); 
Writeln 

end; 
Readln 

end. 
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[g) BapuauT 1 (.!J;aHHhie Haxo;:vnc.SI B MaccHBe ). 

Ta.K )l(e, Ka.K H B rrpe.lJ;bi.Lzyllleii ~aqe, rrpHBe.!J;eM .lJ;Ba perneHH.SI, HO Ha TIOT pa3 a.rr­
roplffMHqecm 6onee CJIO)l(Hbrn cnoco6 rrpo:mphmaer rrp.SIMOM)' H 6onee rrpoCTOM)'. 

BTopo:M: cnoco6 HaMHoro nerqe lflffa.eM H 6onee noH.SITeH. 

Cnoco6 1. Ba)I(HOM oco6eHHOCThlO perneHH.SI .SIBJI.SieTC.SI To, qTo BhiXO.!J; H3 .U:HK­

na OCyiii.eCTBJI.SieTC.SI, KOr)J;a HH)J;eKC MaCCHBa CTaHOBHTC.SI 60Jihllie KOJIHqecTBa 

3JieMeHTOB B MaccHBe. I1o3TOMY .!J;JI.SI pa6oThi c MaccHBOM H3 N 3JieMeHTOB Mhi 

BBO.!J;HM MaccHB pa3MepoM N+ 1, noMeiii.a.SI B A[N+ 1] npoH3BOJihHOe qlfcno (Ha­

npHMep, 0). Tor)J;a o6pameHHe K 3JieMeHry A[N+ 1] BIIOJIHe npaBoMepHo. 

const N=lO; 
var A: array [l .. N+l] of Integer; 

I, J, Max: Integer; 
begin 

A[N+l] :=0; 
for I:=l to N do 

begin 
Write('BBe~MTe ', I, '-M 3neMeHT MaccMBa: '); 
Readln(A[I]) 

end; 
I:=O; 
Max:=l; 
J:=O; 
repeat 
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I:=I+J; 
J:=O; 
repeat 

Inc (J); 
until (I+J>N) or (A[I]<>A[I+J]); 
if J>Max then 

Max :=J 
until I>=N; 
Writeln('HaM6onbwee KonMqecTBO qMcen rro~pH~­

Max); 
Readln 

end. 

Cnocoo 2. 
canst N=lO; 
var A: array [l .. N] of Integer; 

I, Max, Count, Pred: Integer; 
begin 

for I:=l to N do 
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begin 
Write('BBe~MTe ' 
Readln (A [I] ) 

I, '-M 3neMeHT MaccMBa: '); 

end; 
Pred:=l; 
Max:=l; 
Count:=l; 
for I:=2 to N do 

if A[I]=A[Pred] then 
Inc(Count) 

else 
begin 

Pred:=I; 
if Count>Max then 

Max:=Count; 
Count:=l 

end; 
if Count>Max then 

Max:=Count; 
Writeln('HaM6onbwee KonMqecTBO qMcen rro~pH~­

Max); 
Readln 

end. 

BapuaaT 2 (.AaHHhie uaxo,wiTC.SI B <Panne ). 
IlpHBe,D;eM JIHIIIh peiiieHHe, auanorHquoe cnoco6y 2 peiiieHH.SI npe,ll,hmyi.llero 
BapHaHTa. 
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var F: file of Integer; 
Pred, Max, I, Count: Integer; 

begin 
Assign(F, 'nums.int'); 
Reset(F); 
Max:=l; 
Count:=l; 
if not Eof(F) then 

Read ( F, Pre d) ; 
while not Eof(F) do 

begin 
Read(F, I); 
if I=Pred then 

Inc(Count) 
else 

end; 

begin 
Pred:=I; 
if Count>Max then 

Max:=Count; 
Count:=l 

end 

if Count>Max then 
Max:=Count; 

Writeln('HaM6onbrnee KOnM4eCTBO 4Mcen no~pH~ -
Max); 

Readln 
end. 

BapuauT 3 (.n;aHHhie Haxo.wnc~ B crpoKe ). 

fiOCKOJibKY npH BBO,lle CTpOKH qwcna, HanHCaHHbie B HeM, 6y.Ilyr npe,llCTaB­

JieHbl B BH,lle CHMBOJIOB, npH,lleTC~ Ka)I()J.Oe qHCJIO «BhiY:>KHBaTb» H3 CTpOKH, 

npeo6pa30BhiB~ ero H3 TeKcTosoro HanncaHM~ B qwcnosoe. )J.JUI :noro npeo6-

pa30BaHM~ Mhi Hanwcanw npou:e.Ilypy GetNextNum, nocKOJihKY O.IlHOTMnHhie 

,lleHcTBH~ noBTop~IOTC~ B nporpaMMe HeCKOJihKO pa3. Ee napaMeTp nepe,llaeT­

c~ no ccbiJIKe, TaK KaK B npouecce pa6oThi npoue.Ilypa H3MeH~eT ero; IIOMHMO 

:noro oHa «yKopaqwsaen> caMy crpoKy S. 
3aMeTHM TaK:>Ke, qTO 3Ta IIpOrpaMMa 6y,lleT KOppeKTHO pa6oTaTb JIHillb B TOM 

CJiyqae, eCJIH llOJib30BaTeJih BBO,llHT QeJihie qMCJia, pa3,lleJieHHhie pOBHO O,llHHM 

npo6eJIOM. 06pa60TKY HeKoppeKTHOfO BBO,lla HHcpOpMaUMH IIOJib30BaTeJieM 

Mbl OCTaBHM 3a paMKaMM 3T0f0 peiiieHH~. 

var S, Sl: string; 
I, Max, Count, Pred, Err: Integer; 

procedure GetNextNum(var N: Integer); 
var P: Integer; 



begin 
P:=Pos(' ', S); 
if P=O then 

P:=255; 
S1:=Copy(S, 1, P-1); 
Val(S1, N, Err); 
S:=Copy(S, P+1, 255); 

end; 
begin 
Write('BBe~MTe ~enhle qMcna, pag~eneHHhle npooenaMM:'); 

Readln(S); 
GetNextNum(Pred); 
Max:=1; 
Count:=1; 
whileS<>'' do 

begin 
GetNextNum(I); 
if I=Pred then 

Inc(Count) 
else 

end; 

begin 
Pred:=I; 
if Count>Max then 

Max:=Count; 
Count:=1 

end; 

if Count>Max then 
Max:=Count; 

Writeln('HaM6onbrnee KOnMqecTBO qMcen no~pH~­
Max); 

Readln 
end. 

[!!] IlJIOIUa~h MHOroyrOJihHHKa paBHa cyMMe IIJIOIUa~eH rpeyrOJihHHKOB, H3 KO­

TOphiX OH COCTOHT. BhlqHcJieHHe IIJIOIUa~H rpeyrOJihHHKa, KOr~a H3BeCTHhl 

MHHhl rpex CTOpOH, npoBe~eM DO <f>opM)'Jie fepoHa H o<f>opMHM B B~e <f>YHK­

QHH. 

var X1, X2, X3, X4, D, S: Real; 
function Geron (a,b,c: Real): Real; 
var p: Real; 
begin 

P:=(a+b+c)/2; 
Geron:=Sqrt(p*(p-a)*(p-b)*(p-c)) 

end; 
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begin 
Write('BBellMTe nnMHhl 4 cTopoH npRMOyronbHMKa '); 
Readln(Xl, X2, X3, X4); 
Write('BBellMTe nnMHY nMaroHanM '); 
Readln(D); 
Writeln('ITnomanb = ', 

Geron (Xl, X2, D) +Geron (X3, X4, D) :6: 2) 
end. 

~ BocnoJih3yeMcH aJiropMTMOM EBKJIM.[la .L\JIH HaxoJK,.~J;eHHH HaM60Jihlllero o6.I.I.J:e­

ro .[leJIMTeJIH (HO,[() .L\Byx qMceJI. O<PopMMM ero B BM.Lle <PYHKllMM OT .L\Byx na­

paMerpoB. Cyrh aJiropMTMa: noKa qMcJia He paBHhi, Ha.[lo BhiqMTaTh M3 6oJih­

lllero qMcJia MeHhlllee, a KOr.[la OHM cpaBHHIOTCH, 3TO M 6y.LleT MX HO)l;. 

var P, R, S, T : Integer; 
function NOD(A, B: Integer): Integer; 
var C: Integer; 
begin 

while A<>B do 
begin 

if B>A then 
begin 

C:=B; 
B:=A; 
A:=C 

end; 
A:=A-B 

end; 
Nod:=A 

end; 
begin 

Write('BBellMTe 4 qMcna '); 
Readln(P,R,S,T); 
Wri teln (' HO~ (', P,',', R,',', S,',', T,') =', 

NOD(Nod(P,R),Nod(S,T))) 
end. 

~ )l;JIH onpe,L\eJieHHH, HBJIHeTCH JIM qMCJIO npOCThiM, HallMllleM JIOrMqeCKYfO <PYHK­

l.lMIO. 0T.[leJibHO paCCMOTPMM qMCJia 2 M 3 - OHM npOCTbie; B OCTaJihHhiX CJiyqa­

HX 3a,L\aHHOe qMCJIO 6y.[leM llOCJie,L\OBaTeJibHO ,L\eJIMTh Ha 2, 3 M T . .[l., llOKa .[leJIM­

TeJih He npeBbiCMT llOJIOBMHY 3a,L\aHHOrO qMcJia (Ha caMOM .[leJie MOiKHO 3aKOH­

qMTh BhlqMCJieHMH M paHbllle - KOr,L\a .[leJIMTeJih npeBhiCMT KBa,L\paTHhiH KOpeHh 

M3 3a.[laHHoro qMcJia). EcJIM qMcJio HM Ha qTo He pa3.LleJIMJIOCh- OHO npocToe, 

ecJIM iKe .[leJIMTeJih HallleJicH, TO 3aKaHqMsaeM UMKJI c OTBeToM FALSE. 

B OCHOBHOM nporpaMMe Bhi30BeM :ny <PYHKI..lMIO B ycJIOBHOM onepaTope suy­

TPM l.lMKJia. 
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HecMO'fPSI Ha TO, qTo B TeKcTe :noM: nporpaMMhi o6pameHHe K cj_)yHKU.HH HanH­

caHo O,llHH pa3, ocj_)opMJieHHe peiiieHH.SI 3a,llaqlf «.SIBJI.SieTCSI JIM 3a,llaHHOe qJfCJIO 

npocTbiM» BIIOJIHe onpas.uaHo. HanHcaHHaSI TaKHM o6pa30M nporpaMMa Jier­

qe qlfTaeTC.SI H OTJia)I(HBaeTcSI. IlocTaBJieHHaSI 3a.uaqa pa3.UeJieHa Ha .use qacTH: 

OIIpe,lleJieHHe «IIpOCTOTbi» O,llHOrO qJfcJia If IIpHMeHeHHe :nOM cJ.lYHKI.J.HH K 110-

CJie,llOBaTeJihHOCTH qlfceJI. 

var K, N : Integer; 
function Prost(N: Integer): Boolean; 

var T: Boolean; 
D: Integer; 

begin 
if N<4 then 

Prost:=True 
else 

begin 
T:=True; 
0:=2; 
while (D <= N div 2) and T do 

begin 
T := (N mod D)<>O; 
D:=D+l 

end; 
Prost:=T 

end 
end; 
begin 

Write('qMcno - '); 
Readln(K); 
for N:=2 to K do 

begin 
Write(N,' '); 
if not (Prost(N)) then 

Write('He '); 
Writeln('HBnHeTcH rrpocThlM') 

end. 

~ BoCIIOJih3yeMCSI OIIHCaHHOM B npe,llhiJlYIUeM nporpaMMe cj_)yHKU.HeM. liy.ueM 

rrpoBepSITh C ee IIOMOI..IJ:hiO Ha «npOCTOTy» COCe~HMe HelJeTHhie lJMCJia. 06pa­

THTe BHHMaHHe, qTO Haiiia cj_)yHKI.J.H.SI TOJibKO BblqlfCJISieT CBOe 3HaqeHHe, HO HH­

qero He BhiBO.llHT Ha rreqaTh. EcJIH 6hi Mhi BCTaBHJIH neqaTb B TeJio cj_)yHKU.HH, 

TO rrpe~bl.llYIUa.SI rrporpaMMa 6biJia 6hi ,lla)l(e HeCKOJibKO rrpome, HO ,[{JISI 3TOM 

3a,[{aqlf TaKa.SI cj_)yHKI.J.HSI y)l(e 6hi He 110,llOIIIJia. 

var K, N: Integer; 
Sl, S2: Boolean; 
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function Prost(N: Integer): Boolean; 
var T: Boolean; 

0: Integer; 
begin 

if N<4 then 
Prost:=True 

else 
begin 

T:=True; 
0:=2; 
while (0 <= N div 2) and T do 

begin 
T := (N mod 0)<>0; 
0:=0+1 

end; 
Prost:=T 

end 
end; 
begin 

Write('qMcno - '); 
Readln (K) ; 
N:=3; 
Sl:=Prost(N); 
while N<K do 

end. 

begin 
N:=N+2; 
S2:=Prost(N); 
if Sl and S2 then 

Wri teln (N-2, ' 
Sl:=S2 

end 

' N) ; 
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~ Boenonh3yeMe.H Toil )l(e <l>YHKU11eii Prost, KoTopa.s~ 11enonh3yeTe.H B npe.n.hi.li.Y­
I.I.J:I1X .n.syx 3a.n.aqax. Tor.n.a oeHOBHa.H nporpaMMa 6y.n.eT Bhirn.s~.n.eTh ene.n.yro­
I.I.J:I1M o6pa30M. B U11KJJe While 6y.n.eM nposep.HTh see qeTHhie N, MeHhllll1e K. 
Bhml1llleM q11eno. 3aTeM nonpo6yeM no.n.o6paTb napy eoeTaBJJ.HIOI.I.J:I1X ero 
enaraeMhiX- npoeTbiX q11een. Ey.n.eM nposep.HTb see napbi, Haqi1Ha.SI e nepso­
ro npoeTOfO q11ena 2. Ee1111 Hl1 O)],HOH TaKOH napbl Haif.n.eHO He 6y.n.eT, TO Ha 
3KpaHe oeTaHeTe.H Bbml1eaHHhiM q11eno, He y.n.osneTsop.s~romee rl1nOTe3e. Een11 
)l(e napa 6y.n.eT HaH)],eHa, Bhllll1llleM ee 11 BbiH)],eM 113 U11KJJa. 3aMeTI1M, qTo 11e­
nOJJb30BaHHbiH .n.n.s~ 3Toii uen11 onepaTop Break oeymeeTsn.s~eT Bhixo.n. TOJJhKo 
113 O)],HOfO U11KJJa (no11eK enaraeMhiX )],aHHOfO q11ena); U11KJJ no 11eeJJe)],OBaHI110 
seex qeTHhiX q11een npo.n.on)l(aeTe.SI. Een11 onepaTop Break He .n.o6asn.HTb, To 
6y.n;yT Bbinl1eaHbl 6Ce napbl npoeThiX enaraeMhiX ,ll;Jl.H Ka)I()],OfO q11ena. 
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begin 
Write('qMcno - '); 
Readln (K) ; 
N:=4; 
While N<=K do 

begin 
Write(N); 
for I:=2 to N-2 do 

if Prost(I) and Prost(N-I) then 
begin 

Writeln('=' ,I,'+' ,N-I); 
Break 

end; 
N:=N+2 

end 
end. 

[!!] OcpopMHM 3a,naqy «eCTb nu B 3a,naHHOM cnoBe y,nBoeHHhie 6yKBhD> B BH.LJ:e OT­

.nenhHOH noruqecKoH: cpyHKQHH. B Tene 3TOH cpyHKQHH 6y,neM npoBepHTb Bee 

6yKBbi cnoBa: He paBHa JIH KaKaH-TO H3 HHX coce,nHeH:. B OCHOBHOH nporpaMMe 

Ha,no aKKypaTHO BblllOJIHHTb Bee ,neHCTBIDI .LJ:nH qTeHIDI CJIOB ( CTJ>OK) H3 cpaiiJia 

H K Ka)I(.LJ:OMy npHMeHHTb HallHCaHHYIO cpyHKQHIO. 

type Slovo=String[20]; 
var Ft: Text; 

S : Slovo; 
function Udvoen(S: Slovo): Boolean; 
var I: Integer; 
begin 

Udvoen:=False; 
for I:=l to Length(S)-1 do 

if S[I]=S[I+l] then 
begin 

end; 
begin 

Udvoen:=True; 
Break 

end; 

Assign(Ft, 'Slova.txt'); 
Reset(Ft); 
while (not Eof(Ft)) do 

begin 
Readln(Ft,S); 
if Udvoen(S) then 

Writeln(S) 
end; 

end. 
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[!!] IJeqaTh o.uHoro npj{MoyroJihHHKa o$opMHM B BH}le npoQe.llyphi. B OCHOBHOH 

nporpaMMe HeCKOJihKO pa3 o6paTHMCji K HeM C COOTBeTCTBYJOI[(HMH napaMe­

rpaMH. 

procedure Ris(M,N: Integer; C: Char); 
var I,J: Integer; 
begin 

for I:=1 toM do 
begin 

for J:=1 to N do 
Write(C); 

Writeln 
end 

end; 
begin 

Ri s ( 2 , 1 0 , ' * ' ) ; 
Ri s ( 4 , 15 , ' @ ' ) ; 

Ri s ( 6, 2 0, ' #' ) 
end. 

!20 I Ecn11 6hi q11cna xpaHHJIHCh B MaccHBe, To MOJKHO 6hmo 6hi npe.uno:>KHTh oqeHh 

IIpOCTOe (XOTji 11 He3$$eKTHBHOe) perneH:He: 3a nepBhiH npOXO}l MaCCHBa Hau­

TH MaKCHMyM, a npH BTOpOM npOXO}le IIO}lCq:HTaTh, CKOJihKO pa3 OH BXO}lHT B 

MaccHB. O.uHaKo nocne.uosaTeJihHOCTh .usa pa3a «npo6e:>KaTh» HeJih3j[ (q11cna 

B naMjiTH He xpaHjiTCji), II03TOMY paCCMOrpHM 6onee CJIOJKHhiH, HO 3$$eKTHB­

HhiH MeTO}l (JlJiji MaCCHBa OH TO:>Ke fO}lHTCji). 

Ka:>K}loe sse.ueHHoe q11cno (He 0) 6y.ueM rrposepj{Th, He 6onhrne JIM OHO Te­

Kyru:ero MaKCHMyMa. ECJIH 3TO TaK, TO He TOJihKO IIOMeHjieM MaKCHMyM, HO 

11 HaqHeM 3aHoBo no.ucqeT KOJIHqecTBa (KM = 1 ). B c.rryqae :>Ke o6HapYJKeHHjl 

q11cna, pasHoro MaKCHMYMY, KM yseJIHq:HsaeTCji Ha 1. 

var I, KM: Integer; 
Max, P: Real; 

begin 
I:=1; 
Write(I, '-M 3neMeHT '); 
Readln(Max); 
KM:=1; 
repeat 

I:=I+1; 
Write(I, '-M 3fleMeHT '); 
Readln(P); 
if P<>O then 

if P>Max then 
begin 

P:=Max; 
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KM:=l 
end 

else if P=Max then 
KM:=KM+l 

until P=O; 
Writeln('MaKCMMYM ',Max:8:1, ' BCTpeqaeTCR ' 

KM: 4, ' pa3' ) 
end. 
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[!!] HeKOTOprui CJIO:>KHOCTb 3TOH 3a)l,aqH COCTOHT B TOM, qTO BO BpeWI IIpOCMOTPa 

MaCCHBa IIpH H3MeHeHHH MHHHMyMa Ha)l,O TaK:>Ke MeH.SITb «IIpe,ll,MHHHMYM» 

(y Hac oH o6o3HaqeH MIN 1), a ecJIH MHHHMYM He MeH.SieTcH, To Ha)l,o rrpoBe­

pHTh, He MeHHeTCH JIH «IIpe,ll,MHHHMYM». 

canst N=lO; 
var I: Integer; 

Min, Minl: Real; 
Mas: array [l .. N] of Real; 

begin 
for I:=l to N do 

begin 
Write(I, '-~ 3neMeHT '); 
Readln(Mas[i]) 

end; 
Min:=Mas[l]; Minl:=Mas[2]; 
for I:=3 toN do 

begin 
if Mas[i]<Min then 

begin 
Minl:=Min; 
Min:=Mas[i] 

end 
else if Mas[i]<Minl then 

Minl:=Mas[i] 
end; 

Writeln(Min:8:1, Minl:lO:l) 
end. 

P83AIII ccCnolKHble 38A811M>> 

[!] canst N=lO; 
var A: array [l .. N] of Integer; 

S: Integer; 
I, CM: Byte; 

begin 
S:=O; 
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CM:=O; 
for 1:=1 to N do 

begin 
Write (' BBe,I:U•1Te A [' , I, ' ] : ' ) ; 
Readln(A[I]); 
if A[I]>O then 

S:=S + A[I] 
else if A[I]<O then 

Inc(CM) 
end; 
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Writeln('CyMMa rrono~MTenbHhlX 3neMeHTOB S); 
Writeln('qMcno oTpMUaTenbHhlX 3neMeHTOB CM); 
Readln 

end. 

[!] const N=10; 
var A: array [1 .. N] of Integer; 

I, U: Shortint; 
Sort: Boolean; 

begin 
U:=O; 
Sort:=True; 
for I:=1 to N do 

begin 
W r i t e ( ' B Be ,IJ;M T e A [ ' , I , ' ] : ' ) ; 
Readln (A'[ I] ) ; 
if I>1 then 

end; 

begin 
if ( (A[I] >A[I-1]) and (U<O)) 
or ((A[I]<A[I-1]) and (U>O)) then 

Sort:=False; 
if A[I]>A[I-1] then 

U:=1; 
if A[I]<A[I-1] then 

U:=-1 
end 

if Sort then 
Write1n('MaccMB yrropR,IJ;04eH') 

else 
Writeln('MaccMB HE yrropR,IJ;04eH'); 

Readln 
end. 

[!] const N=5; 
M=5; 
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var A: array [l .. N] of Integer; 
B: array [l .. M] of Integer; 
C: array [l .. M+N] of Integer; 
I, J, K: Byte; 

begin 
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Writeln('MaccMB A[I] yrrop~~oqeH ITO B03pacTaHMID.'); 
for I:=l to N do 

begin 
Write ( ' B Be ~M T e A [ ' , I , ' ] : ' ) ; 
Readln(A[I]) 

end; 
Writeln('MaccMB B[J] yrrop~~oqeH ITO B03pacTaHMID.'); 
for J:=l to M do 

begin 
Write (' BBe.IJ;MTe B [' , J, ' ] : ' ) ; 

· Readln (B [ J] ) 
end; 

I:=O; 
J:=O; 
for K:=l to M+N do 

begin 
if I=N then 

begin 
Inc(J); 
C[K] :=B[J] 

end 
else if J=M then 

begin 

end; 

Inc (I); 
C [ K] :=A [I] 

end 
else if A[I+l]<B[J+l] then 

begin 
Inc(I); 
C[K] :=A[I] 

end 
else 

begin 
Inc(J); 
C[K] :=B[J] 

end 

for K:=l to M+N do 
Writeln('C[', K, ']=', C[K]); 

Readln 
end. 



276 0TB8Tbl 

~ const N=lO; 
var A: array [l .. N] of Integer; 

Temp: Integer; 
I, J, NMin: Byte; 

begin 
for I:=l toN do 

begin 
Write (' BBe.IJ:li1Te A [' , I, ' ] : ' ) ; 
Readln (A[I]) 

end; 
for I:=l to N-1 do 

begin 
NMin:=I; 
for J:=I+l to N do 

if A[J]<A[NMin] then 
NMin:=J; 

Temp:=A[NMin]; 
A [ NMin] :=A [I] ; 
A [I] :=Temp 

end; 
for I:=l to N do 

Writeln('A[', I,']=', A[I]); 
Readln 

end. 

[!] var S, Sl: string; 
I, J, L, Ll: Byte; 
Eq: Boolean; 

begin 
Write ('BBe.IJ:MTe cTpoKy: '); 
Readln(S); 
Write ('BBe~MTe V1CKOMyro rro.n;cTpoKy: '); 
Readln(Sl); 
L:=Length(S); 
Ll:=Length(Sl); 
for I:=l to L-Ll+l do 

begin 
Eq:=True; 
for J:=l to Ll do 

Eq:=Eq and (S[I+J-l]=Sl[J]); 
if Eq then 

Break 
end; 

if Eq then 
Writeln('ITO.IJ:CTpoKa "' Sl, '" BXO.IJ:li1T B CTpOKY 
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"' S, '" HaqMHaR c ', I, '-ro CMMBona.') 
else 

Writeln('ITo~cTpoKa "', Sl, '"HE sxo~MT B cTpoKy 

Readln 
end. 

"', S, '".'); 

[!] canst Eps=O.OOOOl; 
var A, B, C: Real; 

function F(X: Real): Real; 
begin 

F:=Cos(X/2) 
end; 

begin 
Writeln('Bse~MTe A: '); 
Readln (A); 
Writeln('Bse~MTe B: '); 
Readln(B); 
repeat 

C:=(A+B)/2; 
if F(A)*F(C)<O then 

B:=C 
else 

A:=C 
until B-A<Eps; 
Writeln('KopeHb ~YHKUMM paseH: ' 
Readln 

end. 

(A+B)/2:10:5); 

[!] A.rrropHTM 6hiJI IIO.D;p06HO OIIHCaH paHee. na30H peKypCHH 3.D;eCh CJIY:iKHT TO :iKe 

YCJIOBHe, KOTOpoe SIBIDieTCSI ycJIOBHeM npeKpaW:eHHSI li,HKJia B HepeKypCHBHOM 

perneHHH: B- A < Eps. 

canst Eps=O.OOOOl; 
var A, B, C: Real; 

function F(X: Real): Real; 
begin 

F:=Cos(X/2) 
end; 

function Kor(A, B: Real) :Real; 
var C: Real; 
begin 

C:=(A+B)/2; 
if B-A<Eps then 

Kor:=C 
else 

if F(A)*F(C)<O then 
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end; 
begin 

Kor:=Kor(A,C) 
else Kor:=Kor(C,B) 

Write ('A='); 
Readln (A); 
Write (' B= ' ) ; 
Readln(B); 
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Writeln('KopeHb ~YHKUMM paBeH' Kor(A, B) :10:5); 
Readln 

end. 

[!] var N, M, K, I: Integer; 
begin 

Writeln('BBe~MTe uenoe qMcno: '); 
Readln (N) ; 
I:=2; 
M:=O; 
K:=Round(Sqrt(N))+l; 
while I<=K do 

begin 
if (N mod I 

M:=I; 
Inc (I) 

end; 
if M=O then 

M:=N; 

0) and (M=O) then 

Writeln('HaMMeHbillMM ~enMTenb qMcna , N, 
' paBeH: ' , M) ; 

Readln 
end. 

[!] var N, M, K, I: Integer; 
function NO (N: Integer): Integer; 

begin 
I:=2; 
M:=O; 
K:=Round(Sqrt(N))+l; 
while I<=K do 

begin 
if (N mod I 

M:=I; 
Inc (I) 

end; 
if M=O then 

0) and (M=O) then 
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M:=N; 
ND:=M 

end; 

begin 
Writeln('BBe~MTe uenoe qMcno: '); 
Readln (N) ; 
Write ('Pa3no~eHMe Ha MHO~MTenM qMcna 

N, ' = '); 
repeat 

M:=ND (N); 
Write(M); 
N:=N div M; 
if N>l then 

Write (' *' ) ; 
until N=l; 
Readln 

end. 

[!!] const N=S; 
M=S; 

var A: array [O .. N] of Integer; 
B: array [O .. M] of Integer; 
C: array [O .. M+N] of Longint; 
I, J: Byte; 

begin 
for I:=N downto 0 do 

begin 
Write ('BBe~MTe K03~~MUMeHT A npM XA', I, 

' : ' ) ; 
Readln(A[I)) 

end; 
for J:=M downto 0 do 

begin 
Write ('BBe~MTe K03~~MUMeHT B npM XA', J,. 

' : ' ) ; 
Readln (B [ J] ) 

end; 
for I:=O to M+N do 

C [I] : =0; 
for I:=O to N do 

for J:=O to M do 
C [ I+ J] : =C [ I+ J] + A [ I ] * B [ J] ; 

Write ('A(x)*B(x)='); 
for I:=M+N downto 0 do 

if C[I]>O then 
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Write('+', C[I], 'X/\', I) 
else if C[I]<O then 

Write (C[I], 'X/\', I); 
Readln 

end. 

[!!] const N=5; 
type Massiv= array [l .. N] of Integer; 
var M: Massiv; 

j, K, X, Mesto: Integer; 
T: Boolean; 

procedure VvodMas (var M: Massiv; N: Integer); 
var J: Integer; 
begin 
Writeln('BBo~ MaccMBa'); 
for J:=1 to N do 

end; 

begin 
Write ('BBe~MTe ', j, '-M 3neMeHT: '); 
Readln (M [j]) 

end 

Procedure PrintMas (var M: Massiv; N: Integer); 
var J: Integer; 
begin 

for J:=1 to N do 
Write (M[J],' '); 

Writeln 
end; 
begin 

VvodMas (M, N) ; 
{ CopTMpOBKa rry3bipb KOM} 
K:=N; 
repeat 

T: =True; { rrepecTaHOBOK He 6brno} 
K:=K-1; 
for J:=1 to K do 

If M[J]>M[J+1] then 
begin 

X: =M [ J] ; 
M [ J] : =M [ J + 1] ; 
M[J+l] :=X; 
T:=False {rrepecTaHOBKa rrpoM3ornna} 

end; 
until T; 
PrintMas (M, N) ; 

end. 
{ ITeqaTb MaccMBa } 
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5!] .ArrropMTM COpTMpOaKH npOCThiMM aCTaBKaMM OCHOBaH Ha TOM, qTO, eCJIM Haqa­

JIO MaCCMaa )')Ke OTCOpTMpoaaHO, oqepe.LJ;HOM 3JieMeHT aCTaBllileTC.SI a 3TO Haqano 

Ha MeCTO, .lJ;JI.SI qero qaCTh IIOCJie.LJ;oaaTeJihHOCTM CLJ;aMraeTC.H Bnpaao. 

TaK KaK .lJ;JI.SI pa60Thl IIOLJ;06HOrO anropMTMa Ha.LJ;O MMeTh OTCOpTMpoaaHHYIO 

IIOCJie.LJ;OaaTeJihHOCTh, npOBepMM, B npaBMJihHOM JIM IIOp.SILJ;Ke CTO.SIT LJ;aa nep­

BhiX 3JieMeHTa, M, eCJIM Ha.LJ;O, IIOMeH.SieM MX MeCTaMM. Teneph Mhl MMeeM OT­

COpTMpoaaHHYIO IIOCJie.LJ;OaaTeJihHOCTh M3 LJ;ayx 3JieMeHTOB M MOJKeM a Hee 

aCTaBJI.HTh rpeTMM 3JieMeHT. Ha IIOCJie.LJ;yiOIUMX rnarax OTCOpTMpoaaHHa.H qaCTh 

6y.LJ;eT paCTM: a IIOCJie.LJ;OaaTeJihHOCTh M3 rpex 3JieMeHTOa 6y.LJ;eM aCTaaJI.SITh 

qeTaepTbiM ... , M3 /-1 JJieMeHToa -N-il. 
MoJKeT OKa3aThC.H, qTo 3JieMeHT CTOMT npaBMJibHO, eCJIM «KaHLJ;MLJ;aT Ha BCTaa­

Ky»- M[i]- 6onhrne npe.LJ;hiLlymero JJieMeHTa, TOr.LJ;a LJ;enaTh HMqero He Ha.LJ;o. 

11Haqe acTaaJI.SITb npMLJ;eTC.H, M Ha.LJ;O HaMTM 3JieMeHTY MeCTO. )l,JI.SI 3TOrO 6y.LJ;eM 

paCCMarpMaaTh ace npe.LJ;IIIeCTayiOIUMe 3JieMeHThl. 3aKoHqJfTh npOCMOTP Ha.LJ;O, 

eCJIM Mbl HaMLJ;eM MeHbiiiMM 3JieMeHT MJIM eCJIM MaCCMa 3aKOHqJfTC.SI. 06paTMTe 

aHMMaHMe: KOr.LJ;a YCJIOBHOe BbipaJKeHMe COCTOMT M3 HeCKOJihKMX OTHOIIIeHMM, 

Ca.SI3aHHhiX JIOrMqecKOM onepauMeM (a LJ;aHHOM cnyqae and), OTHOIIIeHM.H Ha.LJ;O 

6paTh a CK06KM! 

KaK TOJihKO MeCTO LJ;JI.SI acTaaKM Haii.LJ;eHo, ocao6oJK,UaeM ero. )l,JI.SI 3Toro ace 

3JieMeHTbi, HaqMHa.SI C /-1 LJ;O CTO.Hrn:ero IIOCJie HaMLJ;eHHOrO, CLJ;aMraeM Ha OLJ;Hy 

I103MUMIO anpaBO. 

3LJ;ech npMae.LJ;eHa He noJIHa.H nporpaMMa, a <l>parMeHT .lJ;JI.SI peiiieHM.SI LJ;aHHOM 3a­

LJ;aqM. qT06hi npeapaTMTb ero B pa60TOCIIOC06HYIO nporpaMMy, ero Ha.LJ;O LJ;OIIOJI­

HMTb OIIMCaHM.SIMM nepeMeHHbiX, aBO.lJ;OM M BhiaOLJ;OM MaCCMaa. 

B nporpaMMe ecTh OLJ;Ha crpoKa, 3aKJIIOqeHHa.H B <l>MrypHhie CK06KH - TaK B IIa­

cKane 3aiiMCbiBalOTC.SI KOMMeHTapMM. 3Ta CrpOKa He HYJKHa .lJ;JI.SI pa60Tbl anro­

pMTMa (oHa, 6y.LJ;yqM 3aKJIIOqeHHOM a <l>MrypHhie CK06KH, M He pa6oTaeT). 0LJ;Ha­

KO eCJIM ahi y6epeTe 3TH CK06KM, TO Ha KaJK,UOM mare 6y.LJ;eT neqaTaTbC.SI MaCCMB, 

M Bbl CMOJKeTe IIOIIIaroao Ha6JIIOLJ;aTh, KaK IIpOMCXO.lJ;MT COpTMpOaKa aCTaBKaMM. 

If M[1]>M[2] Then Begin K:=M[2]; 

For 1:=3 toN do 
Begin 

End; 

M [ 2 ] : =M [ 1 ] ; 
M [ 1] : =K 

{ for ii:=1 toN do Write(M[ii],' '); 
Writeln('#', i); } 

I f M [ i ] <M [ i -1 ] 
Then Begin J:=i-2 

While (M[i]<M[j]) and (J>=1) do 
J:=J-1; 

K:=M[I]; 
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end; 

For L:=I downto J+2 do 
M[L] :=M[L-1]; 

M[J+l] :=K 
end; 

OTBeTbl 

Pa3aen «TitDOBble 38AIIIIt IIICTit ccC>> Er3» 

[!] TiepBa.SI HeTOqHOCTh, KOTopyiO ,llOllYCTHJI nporpaMMHCT, -He COBCeM KOppeKT­
HOe cpopMaTHpOBaHHe TeKCTa nporpaMMhl. no npaBHJiaM CHHTaKCHCa Else OT­
HOCHTC.SI K H.llymeii Henocpe,llCTBeHHo nepe.ll HHM KOHCTPYKIJ;HH If- Then. OT­
cpopMaTnpyeM nporpaMMY TaK, qT06bi OHa CTaJia 6onee HarJI.SI,llHOM. 
var x, y:real; 
begin 

end. 

readln (x, y) ; 
if x*x +y*y >= 4 then 

if y >= -2 then 
if y <= x then 

write ('TipMHa~ne~MT') 

else 
write ('He npMHa~ne~MT') 

TiepBhiM onepaTop If onpe,lleJI.SieT cne,llyromyro o6nacTh: 

var x, y:real; 
begin 

readln (x, y) ; 
if x*x +y*y >= 4 then 

end. 

Cne.llyromnii on epa Top If H3 :noii o6nacTH onpe,lleJI.SieT no,llo6naCTh: 

var x, y:real; 
begin 

end. 

readln (x, y); 
if x*x +y*y >= 4 then 
if y >= -2 then 
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HaKoHeu, nocne.n:HHH on epa Top If Bhi.n:enSJeT no.n:o6nacTh: 

var x, y:real; 
begin 

end. 

readln (x, y); 
if x*x +y*y >= 4 then 
if y >= -2 then 

if y <= x then 
write ('ITp~Ha~ne~~T') 

CpaBHHB o6pa3eU B ycJIOBHH 3a.n:aqH H TO, qTo Mhl nonyqHJIH cewqac, o6Hapy­
)KHBaeM OIIIH6Ky - 3TO JIHIIIHSJSJ o6nacTh x > 0. Cne.n:osaTeJihHO, Heo6xo.n:HMO 
.n:o6aBHTh elll,e OlJ:HO YCJIOBHe: X<= 0. 
var x, y:real; 
begin 

readln (x, y); 
if x*x +y*y >= 4 then 

if y >= -2 then 
if y <= x then 

if x <= 0 then 
write ('ITp~Ha~ne~~T') 

end. 

IlporpaMMa BhiBe.n:eT coo6meHHe «He npHHali:Jle)KHT», ecnH He 6y.n:eT Bhinon­
HeHo TOJihKO llOCJie.n:Hee YCJIOBHe. flpH HeBhinOJIHeHHH BCeX npell:hlli:YIIJ.HX 
ycnoBHH soo6me HHKaKoro coo6meHHSJ BhiBe.n:eHo He 6y.n:eT, qero 6hiTh He 
li:OJI)KHO. 3To 03HaqaeT, qTo Else cne.n:yeT .n:o6aBHTh .n:nSJ Ka)Kll:oro Then. 

B nporpaMMe )Ke Else yKa.JaHo TOJihKO li:JlSI nocne.n:Hero Then, T.e. «He npH­
Ha.n:ne)KHT» 6y.n:eT HaneqaTaHO TOJihKO li:JlSI 06JiaCTH: 

X 

0TBeTOM SIBJISJeTCSJ: 
1. J1Io6aSJ napa (x, y), li:JlSI KOTOpOH BhinOJIHSJeTCSI YCJIOBHe x2+y2<4 HJIH y<-2, 
TaK KaK li:JISI 3TOH 06JiaCTH He 6y.n:eT HaneqaTaHO HHqero. 
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X 

y= - 2 

2. J1106ru1 napa (X, y), .Ullil KOTOpOH BhlllOJJWieTC.SI ycJJOBHe y>=-2 H y<=x 
H x>O H x2+y>4, TaK KaK .nn.s~ :noii o6nacTH 6y.neT uaneqaTaHo «llpHHa)J.Jle­
:>KHT>>, XOT.SI B yCJJOBHH 3a)J.aqH TaKrui 06JJaCTh He 3alliTpHXOBaHa. 

X 

¥1cnpasneHHhie sapuaHThi nporpaMMhi. 

BapuauT 1. 
var x, y:real; 
begin 

readln (x, y) ; 
if x*x +y*y >= 4 then 

if y >= -2 then 
if y <= x then 

if x <= 0 then 
write ('Tip~Haune~~T') 

else 
write ('He rrp~Ha~ne~~T') 

else 
write ('He rrp~Haune~~T') 

else 
write ('He rrp~Hanne~~T') 

else 
write ('He rrp~Hanne~~T') 

end. 

BapuauT 2. 
Mo:>KHO TO :>Ke caMoe uanucaTh Kopoqe, ucnoJJh3Y.SI onepaTop noruqecKoro H 
(and): 
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var x, y:real; 
begin 

end. 

readln (x, y) ; 
if (x*x +y*y >=4) and 

else 

(y>= -2) and (y<=x) and (x<=O) then 
write ('TipMHa~ne~MT') 

write ('He npMHanne~MT') 
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B KaqecTse OTBeTa 1'pe6yeTCH yKa.JaTb Jno6yro ToqKy H3 HHTepsanos, nony­
qeHHhiX Bblrne. HanpnMep, TO'IKa c Koop.aunaTaMH (0,1). 

[!] 0TBeTOM HBnHeTCH: 

1) JH06aH napa (x, y), ;::t;IDI KOTopoll: 
BbinOJIIDieTCH 
y>sin(x) HnH y<sin(x) H y>0.5 

y 

HcnpasneHHhie sapnaHTbi nporpaMMhi. 

BapuanT 1. 
var x, y: real; 
begin 

readln (x,y); 
if y<=sin(x) then 

if y<=O.S then 
if y>=O then 

2) mo6aH napa (x, y), ;::t;IDI KOTopoll: 
BbinOJIIDieTC.si y<sin(x) H 
y<0.5 H y>O H (x>5 HJIH x<O) 

y 

y =sin x 

if x<=S then 
if x>=O then 

write ('npMHa~ne~MT') 

else 

X 

write ('He npMHa~ne~MT') 
else 

write ('He npMHa~ne~MT') 
else 

write ('He npMHa~ne~MT') 
else 

write ('He npMHanne~MT') 
else 

write ('He npMHa~ne~MT') 
end. 
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BapuanT 2. 
Mo)I(HO TO )l(e caMoe HanncaTh Kopoqe, ncnoJih30BaB onepaTop JioruqecKoro 
H (and): 
var x, y: real; 
begin 

readln (x,y); 
if y<=sin(x)and(y<=0.5)and(y>=O)and(x<=5) 

and(x>=O)then 

end. 

write ('npMHa~ne~MT') 

else 
write ('He rrpMHa~ne~~T') 

[!] 0TBeTOM .SIBll.SieTC.SI: 

1) JIJ06a.SI napa (x, y), ,[(mi KOTopoH: 
BhinOllH.SieTC.SI y>sin X HJIH y<x-1 

HcnpaBJieHHhie sapnaHThi nporpaMMhi. 

BapuanT 1. 
var x, y: real; 
begin 

readln (x, y); 
if y<=sin(x) then 

if y>=x-1 then 
if y>=O then 

2) n106a.SI napa (x, y), ,nn.SI KOTopoH: 
BbinOJIH.SieTC.SI y<=sin X H x<-21t 

if x>=O then 
write ('np~Ha~ne~~T') 

else 
write ('He np~Ha~ne~~T') 

else 
write ('He npMHa~ne~MT') 

else 
write ('He np~Ha~ne~~T') 

else 
write ('He np~Ha~ne~MT') 

end. 

X 
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BapuauT 2. 
Mo:>KHO To :>Ke caMoe HanncaTb Kopoqe, ncnonh30BaB onepaTop nornqecKoro 

H (and). 
var x, y: real; 
begin 

readln (x, y); 
if (y<=sin(x)) and (y>=x-1) and (y>=O) and 

(x>=O) then 
write 

else write 
end. 

( ' npMHa.nne:>KMT' ) 
('He npMHa,nne:>KMT') 

[!] 0TBeTOM HBllileTCH 

1) JII06rui napa (x, y), .[(nH KOTOpOH 

BblllOnHHeTCH y<-x2 HnM y<-x-2 

McnpasneHHhie sapnaHThi nporpaMMhi. 

BapuauT 1. 
var x,y: real; 
begin 

readln (x, y); 
if y>=-x*x then 

if y>=-x-2 then 
if y<=O then 

2) ni06aH napa (x, y), .[(JIH KOTOpOH 

BbinOJIIDieTCH y<-2 M y>=-x-2 M x>O 

11y>x2 

if x <= 0 then 

else 

end. 

else 

else 
write ('npMHa,nne:>KMT') 

write ('He npMHa~ne:>KMT') 
else 

write ('He npMHa~ne:>KMT') 

write ('He npMHa.nne:>KMT') 

write ('He npMHa~ne:>KMT') 
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BapuauT 2. 
MoJKHO TO JKe caMoe HanHcaTh Kopoqe, HcnoJih30BaB onepaTop norHqecKoro 

H (and): 
var x,y: real; 
begin 

readln (x, y); 
if (y>=-x*x) and (y>=-x-2) and (y<=O)and (x<=O) 

then 

end. 

write ('rrpMHa~ne~MT') 

else 
write ('He rrpMHa~ne~MT') 

1) mo6ru1 napa (x, y), )J;JUI KOTopoii 2) mo6ru1 napa (x, y), ,[(IDI KOTopoii 

BhiiiOJIIDieTCH x>y2 HJIH x<O BhinOJIIDieTCH x<=y H y<O 11 x>O 
y 

X 

HcnpasneHHhie sapHaHThi nporpaMMhl. 

BapuauT 1. 
var x, y:real; 
begin 

readln (x,y); 
if x<=y*y then 

if x>=O then 
if y<=l then 

if y>= 0 then 

y 

writeln ('rrpMHa~ne~MT') 

else 

X 

writeln ('He rrpMHa~ne~MT') 
else 

writeln ('He rrpMHa~ne~MT') 
else 
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else 

end. 

BapuauT 2. 

writeln ('He rrp~Ha~ne~~T') 

writeln ('He rrp~Ha~ne~~T') 

var x, y:real; 
begin 

readln (x,y); 
if (x<=y*y) and (x>=O) and (y<=l) and (y>= 0) then 

writeln ('rrp~Ha~ne~~T') 

else 
writeln ('He rrp~Ha~ne~~T') 

end. 

[!] llepBLIH onepaTop If onpe,n;eJHieT o6naCTh: 

y var x,y: real; 
begin 

end. 

readln(x,y); 
if y>=x then 
write('rrp~Ha~ne~~T') 

else 
write('He rrp~Ha~ne~~T') 

3anonHHM nepBhiH cTon6eQ Ta6nHQhi. B 3TOM cnyqae npe.n;nonaraeTc.s:, qTo 
B nporpaMMe nposep.s:eTc.s: TOllhKO nepsoe ycnosue. «,[(a» 03HaqaeT, qTo 6y­
;lleT HaneqaTaHo «npHHa,n;neJKHT», «Hen> 03HaqaeT, qTo 6y,n;eT HaneqaTaHo «He 
npHHa,n;neJKHT». 

06- y>=x y>=O y<=2-x*x UporpaMMa OfiJiaCTb ofipafiaTbl-
JI8CTb BbiBe.lleT oaeTcH oepuo 

A ,lla 
B ,lla 
c He-r 
D He-r 
E ,lla 
F ,lla 

G HeT 

Cneeywmuu onepaTop lfH3 3TOH o6nacTH BLipe3aeT no.n;o6nacTh: 
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y var x,y: real; 
begin 

readln(x,y); 
if y>=x then 
if y>=O then 
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write('npMHa~ne~MT') 

else 
write('He npMHa~ne~MT') 

end. 

8 nporpaMMe npwcyTCTByeT OLJ.HH Else. no npaBHJiaM .SI3biKOB 
nporpaMMHpOBaHH.SI OH OTHOCHTC.SI K 6JIH)I(aihiieMy Then, T.e. B LJ.aHHOM 
cnyqae Ha Else Mhi nonaLJ.aeM npw y<O. 3anoJIHHM BTopoi1 cTon6eu Ta6JIHIJ.hi 
c yqeToM nepsoro 11 BToporo ycnoswii. Bee o6nacTH, KOTopbie B npeLJ.hiLJ.ymeM 
cnyqae nocne nposepKH nepsoro ycnoBH.SI o6pa6aThiBaJIHCb BeTBblO Else, npw 

HaJIHlJHH LJ.BYX YCJIOBHM o6pa6aTbiBaTbC.SI He 6y.LJ.yr, TaK KaK LJ.JI.SI HHX BeTBb 
Else He npeLJ.ycMorpeHa. 8 Ta6nwue LJ.JI.SI 3THX o6nacTei1 CTOHT npoqepK. 

06- y>=x y>=O y<=2-x*x UporpaMMa 06JiaCTh o6pa6aTLI-
JiaCTL BLIBe.l(eT saeTCH sepuo 

A ,Ll.a ,[{a 
8 ,Ll.a HeT 
c HeT -

D HeT -

E ,Ll.a ,[{a 

F ,Ll.a HeT 

G HeT -

CneLJ.yiOIUHM onepaTop If H3 3TOM o6nacTH BhiLJ.eiDieT noLJ.o6nacTh: 

y 

X 

var x,y: real; 
begin 

readln(x,y); 
if y>=x then 
if y>=O then 

end. 

if y<=2-x*x then 
write('np~Ha~ne~~T') 

else 
write('He npMHa~ne~MT') 
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3anonnuM TJ)eTuif cTon6eQ c yqeToM scex TPex ycnosuif. Y cnosu10 

<<y<=2-x*x» 6y.nYT COOTBeTCTBOBaTh TOJihKO 06JiaCTU «E»: 06JiaCTU «C», 

«D» U «G» paCCMaTJ)UBaTbC.H: ne 6y.nYT, llOTOMy qTO 6hiJIU OTceqenhi nepBbiM 

ycnosueM, a o6nacTu «B» u «F» 6biJIM oTceqenhi BTOphiM ycnosueM. 

06- y>=x y>=O y<=2-x*x UporpaMMa 06nacTL o6pa6aTLI-
J18CTL BbiBC)],CT saeTcH sepuo 

A 

B 

c 
D 

E 

F 

G 

,[{a ,[(a HeT 
,[{a HeT -

HeT - -

HeT - -

,[{a ):{a .lla 
,[{a HeT -

HeT - -

3anonnuM nocne.nnue .nsa cTon6Qa Ta6nnQhi. IlporpaMMa se,neT ce6.H: 

npaBUJihnO, TOJihKO ecnu sxo,nnhie Jnaqenu.H: npuna.nne)l(aT o6nacT.H:M «A» H 

«E». Bo scex ocTanhnhiX o6nacT.H:X nporpaMMa ne BhiBe,neT uuqero ( o6nacTH 

«B», «C», «D», «F» H «G» ). 

06- y>=x y>=O y<=2-x*x UporpaMMa 06nacTL o6pa6aTLJ-
JI8CTb BLIBC)],CT saeTcH oepuo 

A 

B 

c 
D 
E 

F 

G 

,[{a ,[(a HeT ue npuna.nne)I(HT ,[(a 

,[{a HeT - - HeT 
HeT - - - HeT 
HeT - - - HeT 
,[{a ,[(a )la npuna.nne)I(HT ,[(a 

,[{a HeT - - HeT 

HeT - - - HeT 

Hcnpasn.H:eM omu6Ku. 

1) Else .non)l(en 6hiTh .no6asnen nocne Ka)l(,lloro Then; 

2) o6nacTh «F» B ycnoBHH Ja,naqu 3aKpamena H npu 3TOM .nm1 nee Bhmonn.H:eTC.H: 

ycnosue <<y<O». Cne.nosaTeJihno, so BTopoM onepaTope If B Else .non)l(en 6biTh 

BJIO)I(ennhlif onepaTop If, KOTOphiH nposep.SieT ycnosue npuna.nne)l(nocTH 

o6JiaCTU «f»; 

3) o6JiaCTb «0» B YCJIOBHH TaK)I(e 3aKpalllena, H npH 3TOM ,lln.H: nee BblllOJIHHeTCH 

ycnosue «y<x». 3To oJnaqaeT, qTo B Else ~ nepsoro onepaTopa If 
,nOJI)I(nhi 6hiTh BJIO)I(ennhie onepaTopbi If, KOTOphie nposepHIOT ycnosuH 

npuna,nJie)l(nOCTU o6naCTH «G». 
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HcnpasJieHHa.R nporpaMMa. 

BapuauT 1. 

var x,y: real; 
begin 

readln(x,y); 
if y>=x then 

else 

end. 

Bapuau1 2. 

if y>=O then 

else 

if y<=2-x*x then 
write('E: rrpMHa~ne~MT') 

else 
write('A: He rrpMHa~ne~MT') 

if y<=2-x*x then 
write('F: rrpMHa~ne~MT') 

else 
write('B: He rrpMHa~ne~MT') 

if y>=O then 
if y<=2-x*x then 

write('G: rrpMHa~ne~MT') 

else 
write('C: He rrpMHa~ne~MT') 

else 
if y<=2-x*x then 

write('D: He rrpMHa~ne~MT') 

else 
write('C: He rrpMHa~ne~MT') 

0TB8Tbl 

Mo)I(HO TO )l(e caMoe Ham1caTh Kopoqe, ucnoJih30BaB onepaTop JioruqecKoro 

U (AND). 

)J,JI.R 06JiaCTM «£» .llOJI)I(Hbl BhlllOJIH.RThC.R ycJIOBM.R: 

(y>=x) and (y>=O) and (y<=2-x*x) 

)J,JI.R 06JiaCTM «f» .llOJI)I(Hbl BhlllOJIH.RTbC.R YCJIOBM.R: 

(y>=x) and (y<O) and (y<=2-x*x) 

)J,JI.R 06JiaCTM «0» .llOJI)I(Hbl BhlllOJIH.RThC.R ycJIOBM.R: 

(y<x) and (x>O) and (y<=2-x*x) and (y>O) 



0TB8Tbl 293 

«IlpHHaAJieii<H:T» Ha,n;o neqaTan, AJijf o6ne.n;HHeH~ (OR) o6nacTeii «E», «F» H 

«G». Y HaC IIOJiyqHJIOCh JIOrHqecKoe BhipaiKeHHe, KOTOpoe MOiKHO ynpOCTHTh 

HeCKOJihKHMH CIIOC06aMH. 

( (y>=x) and (y>=O) and (y<=2-x*x)) or ( (y>=x) and 
(y<O) and (y<=2-x*x)) or ((y<x) and (x>O) and (y<=2-
x*x) and (y>O)) = (y<=2-x*x) and ((y>=x) and (y>=O) 
or (y>=x) and (y<O) or (y<x) and (x>O) and (y>O)) = 
(y<=2-x*x) and ((y>=x) or (y<x) and (x>O) and (y>O)) 

B pe3yJILTaTe no.rryqaeM .n;ocTaToqHo KoMrraKTHYID nporpaMMy: 

var x,y: real; 
begin 

end. 

readln(x,y); 
if (y<=2-x*x) and ((y>=x) or 
(y<x) and (x>O) and (y>O)) then 

write('rrpMHa~ne~MT') 

else 
write('He rrpMHa~ne~MT') 

[!] 0TBeTOM j~BJij~eTCj~: 

06- y>=O x>=O y<= abs(x-2) 
JiaCTL 

A 

B 

c 
D 

E 

F 

.a: a HeT 

.a: a HeT 
,[{a .a: a 
.[{a .a: a 
.[{a .a; a 

HeT -

var x, y: real; 
begin 

readln(x, y); 

-

-

HeT 
,[(a 
,[(a 
-

llporpaMMa 06JiaCTb o6pa6aTLI-
BbiBe,lleT BaeTCH BepHO 

- HeT 
- HeT 

He n_p_:uHa,lUie)KHT ,[{a 
np:uHa,a;Jie)KHT .a: a 
np:uHa,lUie)KHT HeT 

- HeT 

if (y>=O) and (x>=O) and (Y<=abs(x-2))and (x<=2) 
then write ('rrpMHa~ne~MT') 

else write ('He rrpMHa~ne~MT'); 
end. 
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[I] 0TBeTOM .SIBllileTC.SI: 

06- y>=x y>=O 
JI3CTb 

A 

B 

c 
D 

E 

F 

)l.a Hel13B 

HeT -
HeT -
.LJ.a HeT 

)l.a .LJ.a 

HeT -

var x, y: real; 
begin 

y <= cos(x) 

-
-

-
-

)l.a 

-

readln (x, y); 

llporpaMMa 06JiaCTb o6pa6aTbi-
BbiBC)J.CT oaeTCH oepuo 

- HeT 

- HeT 

- HeT 

- HeT 

npHHa)l.JieiKHT .LJ.a 

- HeT 

if (y >= x) and (y>=O) and (y <= cos(x) 
and (y > - pi /2) 

then write('npMHa~neiKMT') 
else write('He npMHa~ne%MT'); 

end. 

[!] 0TBeTOM .SIBJI.SieTC.SI: 

06- y<=x y<=-x y>=x*x-2 
JI3CTb 

A 

B 

c 
D 

El 

E2 

F 

HeT -
HeT -

)l.a HeT 

)l.a )l.a 

HeT -
)l.a HeT 

.na .na 

var x, y: real; 
begin 

readln(x, y); 

-

-
-

)l.a 

-
-

HeT 

llporpaMMa 
BbiBC)I.CT 

-
-
-

npHHa)l.JieiKHT 

-
-

He npHHaL{Jie)I(HT 

06JiaCTb o6pa6aTbl-
oaeTcH oepuo 

HeT 

HeT 

HeT 

)l.a 

HeT 

HeT 

.na 

if ((y <= x) or (y <= -x)) and (y >= x*x-2) then 
write('npMHa~ne%MT') 

else write('He npMHa~ne%MT'); 
end. 

[!!] canst 
N=20; 
maxValue=lOOO; {Bee 3apaHee M3BeCTHhle napaMeTphl Bcer~a 
flY'Y:llle OTIMCbiBaTb B BM~e KOHCTaHT B HaLiane nporpaMMbi} 
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var 
a: array [l .. N] of integer; 
i, min: integer; 
begin 

for i:=l toN do 
readln(a[i)); {BBenM 3Ha~eHMR MaCCMBa} 
min:=maxValue; {BHa~ane rrpMCBaMBaeM MMHMMYMY 

MaKCMManbHO B03MO~HOe 3Ha~eHMe} 
for i:=l to N do {rrpoBepReM o~HoBpeMeHHoe 

(and) BhlrronHeHMe cne~yDmMX ycnoBM~} 
if (a[i] mod 2=0) {o~epe~Ho~ 3neMeHT MaccMBa 

~eTH~} 

and (a[i] mod 3<>0) {o~epe~Ho~ 3neMeHT MaccMBa 
He ~enMTCR Ha 3} 

and (a[i]<min) {o~epe~Ho~ 3neMeHT MaccMBa 
MeHbllie BCeX rrpe~hl~YmMX 3Ha~eHM~} 

then 
min:=a[i]; {y HaC HOB~ MMHMMYM} 

writeln(min); 
end. 

[ill const N=30; 
var 

a: array [l .. N] of integer; 
i, 
s: integer; 

begin 
for i:=l to N do 

readln (a[i]); 
s:=O; 

{CyMMa oTpMUaTenbHhlX 
MaCCMBa} 

for i:=l to N do 
if a[i]<O then 

s:= s + a[i]; 

3neMeHTOB 

if s=O then {EcnM cyMMa He M3MeHMnacb, 
To oTpMUaTenbHhlX 3neMeHTOB HeT} 

Writeln ('OTpMUaTenbHhlX 3neMeHTOB HeT') 
else 

writeln (s) 
end. 

[!!] const N=28; 
var 

a: array [l .. N] of integer; 
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i, j, min: integer; 
begin 

for i:=1 to N do 
readln (a [ i] ) ; 

min:= 100; 
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{TipMCBOMM rrepeMeHHOM, B KOTOpOM 6y~eT HaXO~MTbCR MM­
HMManbHaR ITOnO~MTenbHaR OUeHKa, MaKCMManbHO B03MO~HYID 
rrono~MTenbHYID oueHKy. Terrepb B UMKne no BceM 3neMeHTaM 
MaCCMBa HaM~eM, HeT nM cpe~M 3Ha4eHMM MeHbllieM rronO~M­
TenbHOM OUeHKM, 4eM MaKCMManbHO B03MO~HaR. HarrOMHMM, 
4TO B ~aHHOM cnyqae OUeHKa C4MTaeTCR ITOnO~MTenbHOM, 

ecnM OHa 6onbrne 40} 

end. 

for i:=1 to N do 
if (a[i] >= 40) and (a[i] <min) then 

min := a[i]; 
writeln (min); 

@] Cnoco6 1. 

E.zlJIHCTBeHHhiH cqeTqi1K 6y.n:eM 11CllOJih30BaTh 11 B KaqecTBe np113HaKa Toro, 

qTo 11MeeTC.SI orp11UaTeJihHoe q11cno, 11 .n:n.s~ onpe.n:eneHI1.SI HOMepa orpHUaTeJih­

Horo q11cna. HaqaJihHOe 3HaqeHI1e cqeTqi1Ka i noJIO)KI1M paBHhiM 1. CqeTqHK 

i 6y.n:eM yseJII1qi1BaTh ,[(0 TeX nop, llOKa JII160 He ,[(OH,[(eM ,[(0 KOHUa MaCCI1Ba 

(i~, JIH60 llOKa He BCrpeTI1M Orp11UaTeJihHOe qJ1CJIO (a[i]<O). llocne :noro 

nposep11M 3HaK a[i]. Ecn11 a[i] - noJIO)KI1TeJihHoe, TO 3TO 03HaqaeT, qTo Mhi 

BhiiiiJII1 113 U11KJia no nepBoMy ycnoBI110 (i~ 11 orp11UaTeJihHhiX q11cen HeT. 

Ecn11 a[i] orp11UaTeJihHOe, TO a[ i] - nepsoe scrpeTI1BIIII1eC.SI orp11UaTeJihHOe 

q11CJIO 11 i - 3TO HaHMeHhllii1H HOMep OrpMUaTeJihHOfO 3JieMeHTa. 

const 
N=SO; 

var 
a: array [1 .. N] 
l: integer; 

begin 

of real; 
{HaMMeHblliMM HOMep 
oTpMUaTenbHoro 3neMeHTa} 

for i:=1 to N do 
readln (a [ i] ) ; 

i:=1; {BHa4ane rrpe~rronaraeM, 
4TO 3TO rrepBbiM 3neMeHT} 

while (i<N) and (a[i]>=O) do {UMKn BhliTOnHReTCR 
nM60 ~0 KOHUa MaCCMBa, nM60 ITOKa He HaM~eM 
oTpMuaTenbHOe 4Mcno} 

i := i +1; 
if a[i]>=O then 
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writeln ('HeT TaKMX') 
else 

writeln (i); 
end. 

Cnoco6 2. 

O.ney nepeMeHeyiO 6y.neM HCIIOJih30BaTh B KaqecTse IIpH3HaKa, HMeeTc.H JIM 

XOT.SI 6hi O.l{HO OT.pHU.aTeJihHOe qJICJIO. ):(pyry10 IIepeMeHHYIO 6y.neM HCIIOJih30-

BaTh M.SI oiipe.neneHHH HOMepa OT.pHU.aTeJihHoro qucna. 

const 
N=50; 

var 
a: array [l .. N] of real; 
i: integer; {HaMMeHbillMM HOMep 

oTpMuaTenbHoro 3neMeHTa} 
j: Boolean; {TipM3HaK, ecTb nM 

oTpMuaTenbHOe qMcno} 
begin 

for i:=l to N do 
readln (a[i]); 

j:=false; {BHaqane npe~nonaraeM, 
qTo OTPMUaTenbHhlX qMcen HeT} 

i:=l; 
while (i<N) and (a[i]>=O) do {llMKn BhlTIOnHHeTCH 

nM60 ~0 KOHUa MaCCMBa, nM60 TIOKa He HaM~eM 
oTpMUaTenbHoe qMcno} 

begin 
i .- i +1; 
j true 

end; 
if j then 

writeln (i) 
else 

writeln ('HeT TaKMx') 
end. 

5!] Cnoco6 1. 

PernHM 3a.naqy c ucnonh30BaHHeM .nsyx I.J.HKJIOB. B IIepsoM I.J.HKJie c IIpe.nycno­

BHeM HaU,l{eM IIepBOe IIOJIO)KHTeJihHOe qJICJIO. 3aTeM B U.HKJie C IIapaMeT.pOM, 

HaqHHa.H C :noro HOMepa .l{O KOHU.a MaCCHBa, 6y.neM HCKaTh IIOJIQ)KHTeJihHOe 

qucno, MeHhrnee 11epsoro. 

const 
N=40; 

var 
a: array [l .. N] of real; 

11-1648 
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i, j: integer; 
min: real; 

begin 
for i:=1 to N do 

readln (a[i]); {BBe~eM MaccMB} 
j : =1; 

0TB8Tbl 

while (j<N) and (a[j]<=O) do {UMKn nM60 ~0 KOHUa 
MaccMBa, nM6o ~o rrepBoro rrono~MTenbHoro 
l..IMcna} 

j : =j + 1; 
if a[j] <= 0 then {ITocne~HMM rrpoCMOTpeHHhlM 

3neMeHT B rrpe~hl~ymeM UMKne - OTpMUaTenbHhlM, 
T.e. B rrpe~hl~ymeM UMKne ~ownM ~o KOHUa 

MaccMBa. Cne~oBaTenbHO, rron8~MTenbHhlX 3neMeHTOB HeT} 
writeln ('TaKoro 3neMeHTa HeT') 

else {Tiono~MTenbHhle 3neMeHThl eCTb. OHM Hal..IMHaroTcH 
C HOMepa j. HaM~eM HOMep MMHMMaflbHOrO 3fleMeHTa M 

rrpMCBOMM ero j} 
begin 

for i:=j to N do 
if (a[i] > 0) and (a[i] < a[j]) 
then 

j : =i; 
writeln (a[j]) 

end; 
end. 

Cnoco6 2. 

Ha:H:,n:eM MHHHMaJihHOe IIOJIO)KHTeJihHOe qHCJIO C IIOMOli.I,hiO e,n:HHCTBeHHO­

ro l(HKJia c napaMerpoM. IIepBhiH onepaTop If 03HaqaeT, qTo IIOHCK se,n:eTC.H 

TOJihKO cpe,n:H IIOJIO)KHTeJihHhiX q11cen. HoMep MHHHMaJihHOrO IIOJIO)KHTeJihHO­

ro q11cna 3aiiOMHHaeM B nepeMeHHo:H:j. BHaqane j npHCBaHBaeM 0- npH3HaK 

Toro, qTo IIOJIO)KHTeJihHhiX q11cen noKa He HaiiiJIH. Bo BJIO)KeHHOM onepaTope 

If nposep.HeM BhiiiOJIHeHHe xoT.H 6hi o.n;Horo 113 .n:syx ycnosH:H:: eme He 6hmo 

IIOJIO)KHTeJihHhiX qHceJI HJIH eCJIH HaiiiJIH IIOJIO)KHTeJihHOe qHCJIO, MeHbiiiee 

MHHHMaJihHOrO Ha:H:,n:eHHOrO K HaCTO.Hli.I,eMy MOMeHTY qHCJia, HOMep KOTOporo 

3aiiOMHHJIH B j. 

canst 

var 
N=40; 

a: array [1 .. N] of real; 
i, j: integer; 
min: real; 

begin 
for i:=1 to N do 
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readln (a[i]); {BBe~eM MaccMB} 
j: =0; 
for i:=1 to N do 

if a[i]>O then 
if (j=O) or (a[i]<a[j]) then 

{ITocne~oBaTenbHOCTb npoBepKM ycnoBMM Ba~Ha! EcnM 
TIOCTaBMTb nepBbW npOBepKy yCnOBMR (a[i)<a[j)), 
TO 6y~eT OillM6Ka BhlXO~ 3a rpaHMUhl MaCCMBa npM 
nepBOM TIOnO~MTenbHOM 3neMeHTe, TaK KaK Haill MaCCMB 
HaqMHaeTCR C 1} 

j: =i; 
if j=O then 

writeln ('TaKoro 3neMeHTa HeT') 
else 

writeln (a[j]) 
end. 
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[1!] Tpe6yeTc~ Bo-nepBbiX, Haihu 3JieMeHT, paBHhiH X, a BO-BTOpbiX, 3TOT 3JieMeHT 

.l(OJI)I(eH HMeTb MHHHMaJibHbiH HOMep cpe.l(H BCeX 3JieMeHTOB, paBHbiX X. 

Cnocool. 
Ey.neM ucnoJih30BaTb UHKJI c napaMerpoM 11 npocMarpuBaTb MaCCHB c KOHUa. 

B 3TOM c~ae nocne,nHHM Hail,neHHhiM 3JieMeHTOM, paBHhiM X, 6y,neT 3Jie­

MeHT C HaHMeHblliHM HOMepOM. 
const 

var 
N=30; 

a: array [1 .. N] of integer; 
i, j, x: integer; 

begin 
for i:=1 toN do readln (a[i]); 
readln (x); 
j : =0; 
for i:= N downto 1 do 

if a[i]=x then 
j: =i; 

if j=O then 

else 

end. 

Cnocoo 2. 

writeln ('HeT TaKMX 3neMeHTOB') 

writeln (j); 

Ey.neM ucnoJib30BaTh UHKJI c npe.nycnoBHeM .no Tex nop, noKa nu6o He .noil,neM 

.no KoHua MaccuBa, nu6o He BcrpeTHM 3JieMeHT Mace MBa, He paBHhiH X. 
const 

N=30; 
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var 
a: array [l .. N] of integer; 
i, j, x: integer; 

begin 

end. 

for i:=l toN do readln (a[i]); 
readln (x) ; 

i:=l; 
while (i<N) and (a[i]<>x) do 

i:= i+l; 
if a[i] <> x then 

writeln ('HeT TaKMX 3fleMeHTOB') 
else 

writeln (i); 
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~ B nepeMeHHOH max 6yneM xpaHHTh TeKymee MaKCHMa.TihHOe 3HaqeHHe, a s 

nepeMeHHOH max2 - TeKyiUee BTOpoe llO BeJlHqHHe MaKCHMa.TibHOe 3HaqeHHe. 

const 
N=40; 

var 
a: array [1 .. N] of integer; 
i, k, max, max2: integer; 

begin 
for i:=l toN do readln (a[i]); 

max:= a[l]; 

max2:= a[2]; 

{ITpe~rronaraeM, qTo TeKymMM 
MaKCMMaflbHhlM 3fleMeHT - rrepBhlM} 

{a TeKymMM BTOpOM ITO BenMqMHe 
3fleMeHT - BTOpOM} 

if max < max2 then {EcnM rrepBhlM 3neMeHT MeHbrne 
BTOporo, TO rrpe~ITOflO:>KeHMR 6biflM HeBepHhlMM, M Ha~O 
ITOMeHRTb MeCTaMM 3HaqeHMR max M max2} 

begin 

end; 

max:= a[2]; 
max2:= a[l] 

for i:=3 to N do 
CpaBHMBaeM 3HaqeHMR 3fleMeHTa C TeKymMM 
MaKCMMYMOM M TeKymMM BTOpbW MaKCMMYMOM} 
if a[i] >max then 

else 

begin 

end 

max2:= max; 
max:= a[i] 

if a[i] > max2 then 
max2:= a[i]; 
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writeln (max2); 
end. 

[.!.!] canst 

var 
N=40; 

a: array [1 .. N] of integer; 
i, j, k: integer; 

begin 

end. 

for i:=1 to N do 
readln (a [ i] ) ; 

k:=Q; {CqeTqMK ITOnO~MTenbHhlX 3neMeHTOB} 
for i:=1 to N do 
if a[i] > 0 then 
begin 

end; 

k:= k+1; 
if k=3 then 
j:=i; {j - HOMep TpeTbero ITO ITOpH~KY 

rrono~MTenbHoro 3neMeHTa} 

if k<3 then 
writeln ('TaKara 3neMeHTa HeT') 

else 
writeln (j); 

[!!] canst 
N=40; 

var 
a: array [1 .. N] of integer; 
i, 
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1, {KonMqecTBo 3neMeHTOB TeKymeM Bo3pacTaromeM 
ITOCne~OBaTenbHOCTM rronpHn MnYmMX 3neMeHTOB} 

lmax, {KonMqecTBO 3neMeHTOB B MaKCMManbHO 
nnMHHOM rrocnenoBaTenbHOCTM} 

S, {CyMMa 3neMeHTOB TeKymeM B03pacTaromeM 
ITOCnenoBaTenbHOCTM ITO~pR~ M~YmMX 3neMeHTOB 

smax: integer; {CyMMa 3neMeHTOB B 
MaKC~ManbHO ~n~HHOM nocne~OBaTenbHOCT~ 

begin 
fori:= 1 toN do readln (a[i]); 
lmax:=O; 
1:=1; 
s:= a[1]; 
for i:=2 to N do 

if a[i] > a[i-1] then 
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begin {ITocne~oBaTenbHOCTb B03pacTaroma~, 

ysenMqMBaeM KOnMqeCTBO 3neMeHTOB M CYMMy} 
1:=1+1; 
s:= s+a[i] 

end 
e1se{ITocne~oBaTenbHOCTb nepecTana 6hlTb 

B03pacTaromei1} 
begin 

if 1>1max then 
begin {TeKyma~ so3pacTaroma~ 

nocne~oBaTenbHOCTb co~ep~MT 6onbrue 3neMeHTOB, 
qeM MaKCMManbHO ~nMHHa~} 

end; 

1max:= 1; 
smax:=s 

end; 
1:=1; 
s:=a[i] 

if 1>lmax then {.IJ:nMHY nocne~Hei1 
B03pacTaromei1 nocne~osaTenbHOCTM Mhl B UMKne He 
CpaBHMBanM C MaKCMManbHO ~nMHHOM. 3TO Ha~O C~enaTb 
ceJ!rqac. } 

smax:=s; 
writeln (smax) 

end. 

[!!] canst 

var 
N=40; 

a: array [1 .. N] of integer; 
if j 1 

min, {HoMep HaMMeHbruero 3neMeHTa} 
min2, {HoMep BToporo no senMqMHe 3neMeHTa} 
s: integer; {CyMMa ~BYX 3neMeHTOB} 

begin 
for i:=1 toN do read1n (a[i]); 
min:=1; {ITpe~nonaraeM, qTo MMHMManbHhli1 3neMeHT 

- nepBbiM} 
min2:=2; {ITpe~nonaraeM, 4TO cne~yromMi1 

MMHMManbHhlM 3neMeHT - BTOpoJ!r} 
if a[min] > a[min2] then{EcnM npe~nono~eHM~ 

OKa3aflMCb HeBepHb~M, TO HOMep HaMMeHbillero 3fleMeHTa -

2 HOMep BTOporo TIO BenM4MHe - 1} 
begin 

min:=2; 
min2:=1 

end; 
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for i:=3 to N do 
if a[i] < a[min] then {HarnnM 3neMeHT, 
3HaqeHMe KOTOpOrO MeHbllie, qeM npe~hl~YmMM 
MMHMMYM} 
begin 

end 
else 

min2 .- min; 
min .- i 
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if a[i] < a[min2] then {HarnnM 3neMeHT, 
3HaqeHMe KOTOpOrO MeHbllie 3HaqeHMH 
BToporo no senMqMHe 3neMeHTa} 
min2:=i; 

writeln (min, min2); 
end. 

l2ol const 

var 
N=40; 

a: array [l .. N] of integer; 
i, j, 
min, {HoMep HaMMeHbrnero 3neMeHTa} 
min2, {HoMep BToporo no senMqMHe 3neMeHTa} 
s: integer; {CyMMa ~BYX 3neMeHTOB} 

begin 
for i:=l toN do readln (a[i]); 
min:=l; {ITpe~nonaraeM, qTo MMHMManbHwM 

3neMeHT - nepBwM} 
min2:=2; {ITpe~nonaraeM, qTo cne~yiDmMM 

MMHMManbHhlM 3neMeHT - BTOpOM} 
if a[min] > a[min2] then{EcnM npe~nono~eHMH 

OKa3anMCb HeBepHhlMM, TO HOMep HaMMeHblliero 
3neMeHTa - 2 HOMep BToporo no BenMqMHe - 1} 

begin 
min:=2; 
min2:=1 

end; 
for i:=3 to N do 

begin 

end 
else 

if a[i] < a[min] then {HarnnM 3neMeHT, 
3HaqeHMe KOTOporo MeHbllie, qeM npe~hl~YmMM 
MMHMMYM} 

min2 .- min; 
min .- i 
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if a[i] < a[min2] then {HawnM 3neMeHT, 
3HaqeHMe KOTOpOrO MeHbille 3HaqeHMH BTOpOrO 
00 BenMqMHe 3fleMeHTa} 

min2:=i; 
writeln (min, min2); 

end. 

~ const 

var 
N=40; 

a: array [1 .. N] of integer; 
i, j, 
min, min2, 

s: integer; 

{HOMepa 3fleMeHTOB C MMHMMaflbHOM 
pa3HMUeM} 
{Pa3HMUa Me~~y ~BYMH 3fleMeHTaMM} 

begin 
for i:=1 to N do readln 
min := 1; 
min2 := 2; 
s : = abs (a [ 1] -a [ 2) ; 
for i:=1 to N-1 do 

(a[i]); 

for j:=i+1 toN do {CpaBHMM i-M 3neMeHT co 
BCeMM 3fleMeHTaMM ~0 KOHUa MaCCMBa} 

if abs (a[i]-a[j]) < s then {HawnM ~Ba 
3fleMeHTa, y KOTOphlX pa3HMUa MeHbille} 

begin 

end; 

min := i; 
min2 : = j; 
s := abs (a[i]-a[j]) 

writeln (min, min2) 
end. 

l22l llepBbiM .LJ:eJIOM He06XO.LJ:HMO onpe.neJIHTh .LJ:aHHbie, KOTOphie TIOHa.nofigTeg HaM 

B nporpaMMe. E.LJ:HHeTBeHHag KOHeTaHTa - :no HOMep IIIKOJihl, KOTOpbiH Mhl 

3HaeM 3apaHee. Bee oeTaJihHhie .naHHhie - :no nepeMeHHhie. 

<l>aMHJIHIO H HMji yl..feHHKa MO)I(HO xpaHI1Th B O.LJ:HOH nepeMeHHOH TI1Tia 

string, TaK KaK 11 e1..fi1ThiBaTh, 11 nel..faTaTh Q>aMI1JIHIO H HMji Mhl 6y.neM 

BMeeTe. ,[{.rrg Q>aMHJII1H 11 11MeHH HaM TIOHa.nofigTeg rpH nepeMeHHbie - .LJ:Jiji 

TeKyrn:erO el..flUaHHOrO 3Ha1..feHHji HMeHI1 y1..feHI1Ka, .LJ:Jiji yqeHI1Ka, Ha6paBIIIero 

MaKeHM3.JihHhiH 63.JIJI, H .LJ:JI.H y1..feHI1Ka, Ha6paBIIIero BTOpoe TIO BeJIHqHHe 

KOJIHqeeTBO 6annos. TeKyrn:yiO 6yKsy, UHQ>py HJIH npo6en 6y.neM eqHThiBaTh B 

nepeMeHHYIO THna char. OeTaJihHhie nepeMeHHhie 6y.nyT HMeTh THn integer. 
llepBbiM .neJIOM B nporpaMMe He06XO.LJ:HMO 06HyJII1Th Bee 3Ha1..feHHji. 3aTeM 

Ha.LJ:O el..fHTaTb KOJII11..feeTBO y1..feHI1KOB, T.e. KOJIHqeeTBO erpOK, KOTOphie 6y.nyr 

sse.neHbl .nanee. 
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Teneph nHIIIeM UHKJI no KOJIHqecTBY CTPOK. B UHKJie 6y.n:eM o6pa6aThiBaTh 

CTPOKy, <PopMaT KOTopo:M: onpe.n:eneH B Ja.n:aHHI:I. BHaqane B u;HKJie ~:~meM 
BTopo:M: npo6en, qTo 03HaqaeT, qTo sse.n:eHhi <PaMHJIIDI 1:1 HWI oqepe.n:Horo 

yqeHHKa. ,[(m1 sso.n:a oqepe.n:Horo CI:IMBOJia HcnoJih3yeM npoue.n:ypy Read, a He 

Readln, TaK KaK see BBO.IJ:I:ITC.SI B O.IJ:HOM CTPOKe. 

Cne.n:yiDmHe BBO.IJ:I:IMhie 3HaqeHH.SI- HOMep IIIKOJihi 1:1 ou;eHKa yqeHHKa, KOTOphie 

.SIBJI.SI.EOTC.SI uenhiMI:I q~:~cnaMH. 3.n:ech y)Ke HcnonhJyeTc.SI npoue.n:ypa Readln, 
noToMy qTo oueHKa- :no nocne.n:Hee 3HaqeHHe B CTPOKe. CpaJy )Ke cpaBHI:IBaeM 

BBe.IJ:eHHhiM HOMep IllKOJihl C I:IHTepecy.EOI.I.J.I:IM HaC HOMepoM (Bee OCTaJihHhie 

IIIKOJihi He paccMaTPHBaeM). CpaBHHBaeM TeKyi.I.J.Hii 6ann c MaKCI:IMaJihHhiM. 

ECJII:I HaiiiJII:I oqepe.IJ:HOM MaKCI:IMyM, TO 3anOMI:IHaeM 3TO B COOTBeTCTBY.EOI.I..(I:IX 

nepeMeHHhiX - <PaMI:IJII:I.EO 1:1 I:IWI yqeHI:IKa 1:1 3HaqeHI:Ie MaKCI:IMaJihHOrO 

6anna. lloKa .n:aHHhiM MaKCI:IMaJihHhiM 6aJIJI Ha6pan O.IJ:I:IH yqeHI:IK, n03TOMY 

npi:ICBai:IBaeM nepeMeHHOM, B KOTOpOM no.n:cqJ:IThiBaeM KOJIJ:IqeCTBO yqeHI:IKOB, 

Ha6paBIIII:IX MaKCI:IMaJihHhiM 6anJI, 3HaqeHI:Ie 1. llpe.IJ:hi.IJ:YIJ..(I:IM MaKCI:IMYM np1:1 

3TOM cTaHOBI:ITC.SI BTOphiM no senHqi:IHe 3HaqeHI:IeM. Ecn1:1 TeKym~:~:M: 6ann 

paBeH MaKCI:IMaJihHOMY, TO yBeJIJ:Ilii:IBaeM KOJIJ:IqeCTBO yqeHI:IKOB, Ha6paBIIII:IX 

MaKCI:IMaJihHhiM 6ann. Ecn1:1 TeKym~:~:M: 6aJIJI paseH BTopoMy no sen1:1q1:1He 

3HaqeHI:I.EO, TO yBeJIJ:IqJ:IBaeM qJ:ICJIO yqeHI:IKOB, Ha6paBIIII:IX BTOpoe no BeJIJ:IqJ:IHe 

KOJIJ:IqeCTBO 6aJIJIOB. 

B nocne.n:Heii qacTI:I nporpaMMhi Ha.n:o BhiBeCTI:I 3HaqeHH.SI, KOTOphie TPe6y.EOTC.SI 

B Ja.n:aHHI:I. Bc.s~ I-m<PopMaUH.SI .n:n.s~ 3Toro y Hac ~e ecTh- MaKCI:IMaJihHhiM 6ann; 

<PaMI:IJII:I.SI 1:1 I:IWI yqeHHKa, nepBOrO B Cni:ICKe C TaKI:IM 6aJIJIOM; KOJIJ:IqeCTBO 

yqeHI:IKOB, Ha6paBIIII:IX MaKCI:IMaJihHhiH 1:1 BTOpOH no BeJII:Iqi:IHe 6aJIJihl. 

const ourSchool = 50; {HoMep WKOnhl 3a~aeTCR B BM~e KOHCTaHThl 1 

ITOTOMY qTQ OH M3BeCTeH 3apaHee} 
var currentName, { qJaMMnMR M MMR yqeHMKa, BBe~eHHhle B TeKymei1 

CTpOKe} 
maxNamel, 
6ann} 

{ qJaMMnMR M MMR yqeHMKa 1 Ha6paBWei'O MaKCMManbHhlM 

maxName2: string [52]; { qJaMMnMR M MMR BTOpOI'O yqeHMKa, 
Ha6paswero MaKCMManbHhli1 6ann. llnMHa cTpoK pasHa 52, TaK KaK 
MaKCMManbHaR ~nMHa MMeHM 20 CMMBOnOB 1 MaKCMManbHaR ~nMHa 

qJaMMnMM 30 CMMBOnOB 1 Me~~y ¢aMMnMeM M MMeHeM O~MH rrpo6en, 
rrpM3HaKOM KOHll,a MMeHM TaK~e RBnReTCR rrpo6en 1 KOTOphl£1 ITOMeCTMM 
B CTpOKy, TaK KaK y HaC 6y~eT l.l,MKn C ITOCTyCnOBMeM} 

currentLet ter: char; { TeKymaR cqMTaHHaR 6yKBa MMeHM MnM 

qJaMMnMM} 

i, {HOMep TeKyme£1 pa36MpaeMOM CTpOKM} 
N, {KOnMqeCTBO BBO~MMhlX CTpOK 1 T.e. ~nMHa CITMCKa 
yqeHMKOB} 
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SChOOlNumber, { HOMep lllKOJ1bi B TeKylll,eM CTpOKe, HaM HY:>KHa lllKOJ1a 
~50, TI03TOMY 6y~eM cpaBH~BaTb ero C 50} 

estimate, {6ann TeKymero y4eH~Ka} 
maxEstimatel, {MaKC~ManbHbiiii 6ann} 
sumMaxl, {4~cno y4eH~KoB, Ha6paBlll~X maxEstimatel 
6annoB} 

maxEstimate2, {BTopoiii no BeJ1~4~He 6ann} 
sumMax2: integer; {4~cno y4eH~KOB, Ha6paBlll~X maxEstimate2 
6annoB} 

begin 
{06HyJ1~M BCe 3Ha4eH~H} 

maxEstimatel:=O; 
maxEstimate2:=0; 
maxNamel:=''; 
maxName2:=''; 
sumMaxl:=O; 
sumMax2:=0; 

{BBe~eM KOJ1~4eCTBO y4eH~KOB} 

readln (N) ; 

{U~KJ1 no BceMy cn~cKy} 
for i:=l to N do 
begin 

currentName:=''; {3Ha4eH~e ~OJ1:>KHO o6HyJ1HTbCH nepe~ 

C4~TbiBaH~eM 04epe~HOM CTpOK~ CTI~CKa y4eH~KOB} 

repeat 
read (currentLetter); 
currentName := currentName + currentLetter 

until currentLetter =' '; {BBen~ ¢aM~n~ro 04epe~Horo 

y4eH~Ka} 

repeat 
read (currentLetter); 
currentName := currentName + currentLetter 

until currentLetter =' '; {BBen~ ~MH 04epe~Horo 

readln (schoolNumber, estimate); {BBen~ HOMep lllKOJ1bi ~ 
oueHKY TeKymero y4eH~Ka} 

if schoolNurnber = ourSchool then {aHaJ1~3~pyeM oueHK~ 

TOJ1bKO y4eH~KOB CBOe:iii lllKOJ1bi} 
if estimate > maxEstimatel then {TeKym~iii 6ann -

begin 
maxEstimate2 .- maxEstimatel; {MaKc~MaJ1bHbii1 
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6ann CTaHOBMTCR BTOphlM no BenMqMHe} 
maxName2 := maxName1; {~aMMnMR M MMR yqeHMKa, 

HaopaBwero BTopoM no BenMqMHe oann} 
sumMax2 := sumMax1; {KonMqecTBO yqeHMKOB, 

HaOpaBillMX BTOpOM no BenMqMHe 6ann} 
maxEstimate1 := estimate; {MaKCMManbHhlM oannoM 

CTaHOBMTCR Oann TeKymero yqeHMKa} 
maxNamel := currentName; {~aMMnMR M MMR yqeHMKa, 

HaopaBwero TeKymM~ 6ann} 
sumMax1 := 1 {noKa TaKOM yqeHMK O~MH} 

end 
else {TeKYI.l.LYIM oan.rr - He nyqwMM} 

if estimate = maxEstimate1 then {TeKymMM oann 
- TaKOM ~e, KaK nyqwMM} 

begin 
sumMax1 := sumMax1 + 1; {cqMTaeM KonMqecTBO 

yqeHMKOB, nonyqMBillMX nyqwMM 6ann} 
maxEstimate2 := maxEstimate1; {sanoMMHaeM 

nyqwMM oann} 
maxName2 := currentName {sanoMMHaeM ~aMMnM~ 

M MMR yqeHMKa, Ha6paBwero nyqwMM oann} 
end 
else 

if estimate = maxEstimate2 then {TeKYmMM 
6ann - TaKOM ~e, KaK BTOpOM nyqrnMM} 

begin 
sumMax2 := sumMax2 + 1; {cqMTaeM 

KonMqecTBo yqeHMKOB, nonyqMBwMx BTopoM nyqwMM oann} 
maxEstimate2 := maxEstimate1; {sanoMMHaeM 

BTOpOM nyqwMM 6ann} 
maxName2 := currentName {sanOMMHaeM 

~aMMnM~ M MMR yqeHMKa, HaopaBwero BTopoM nyqrnMM oann, ecnM 
yqeHMK C MaKCMManbHbiM 6a.T!JIOH 6y.IJ;eT O.IJ;MH, M yqeHMK CO BTOphlM 
nyqwMM oannoM oy.neT o.nr-1P.r TO HaneqaTaeM ero ~aMMnM~ M 
MMR} 

end 
else 

if estimate > maxEstimate2 then {TeKymMM 
oann - oonbwe BToporo no BenMqMHe oanna} 

begin 
SUmMax2 := 1; {HaqMHaeM 3aHOBO cqMTaTb 

KOnMqeCTBO yqeHMKOB, Ha6paBWHX BTOpOM nyqrnKM 6ann} 
maxEstimate2 := estimate; {sanoMMHaeM 

BTOpOM nyqwMM 6ann} 
maxName2 := currentName {sanoMMHaeM 

~aMMnM~ M MMH yqeHMKa, HaopaBwero BTopoM nyqwMM oann} 
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end. 

end 
else 
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if estimate = maxEstimate2 then 
{TeKymM~ 6ann TaKO~ ~e, KaK BTOpO~ ny4lliM~} 

sumMax2 := sumMax2 +1 {C4MTaeM 
KOnM4eCTBO yqeHMKOB, Ha6paBlliMX BTOpO~ ny4lliM~ 6ann. EcnM 
TaKMX yqeHMKOB OKa~eTCH 60nbllle O,IlHOI'O, TO MX ~aMMnMM M 
MMeHa ne4aTaTb He 6y.ueM} 

end; 
if (sumMax1 = 2) or (sumMax1 = 1)and (sumMax2 = 1) 

then {.uBa ny4WMX yqeHMKa: .uBa yqeHMKa Ha6panM ny4WM~ 6ann 
MflM O,IlMH yqeHMK Ha6pan ny4lllM~ 6ann, M O,IlMH yqeHMK Ha6pan 
BTOpO~ ny4lllM~ 6ann} 

begin 

end 
else 

writeln (maxName1); {Hane4aTaeM MX ~aMMnMM M 

writeln (maxName2) 

if (sumMax1 = 1) and (sumMax2 > 1) then {O.UMH 
yqeHMK Ha6pan ny4WM~ 6ann, HO BTopo~ no BenM4MHe 6ann 
Ha6panM HeCKOnbKO yqeHMKOB, n03TOMY Hane4aTaeM TOnbKO 
O,IlHOI'O yqeHMKa C ny4lllMM 6annOM} 

writeln (maxName1) 
else { 3.uecb Mbl OKa~eMCH, ecnM KOnM4eCTBO yqeHMKOB, 

nony4MBlllMX MaKCMManbHblli 6ann, 60nbllle 2, MnM KOnM4eCTBO 
yqeHMKOB, nony4MBlllMX BTOpO~ no BenM4MHe 6ann, paBHO HyniD. 
BTOpO~ BapMaHT MCKni04eH, nOTOMY 4TO no ycnOBMIO C,IlaBano 
60nbllle 5-TM yqeHMKOB lllKOnhl} 

writeln (sumMax1) 

1231 IlporpaMMa qHTaeT BXO.[{Hhle ,[{aHHhie IIO CTPOKaM, He 3aiiOMHHa.H HX B MaC­

CHBe . .liy.[{eM COCTaBlliiTh TOJihKO CIIHCOK BCTPeTHBIIIHXC.H 3a,[{aq H KOJIHqeCTBO 

3aiipOCOB IIO Ka)l(,l:{OM H3 HHX. Ilocne qTeHH.H oqepe.[{HOM CTPOKH C Ha3BaHHeM 

3a,[{aqH IIpOCMaTPHBaeTC.H CIIHCOK y')l(e BBe,[{eHHhiX 3a.[{aq, ECJIH ,[{aHHa.H 3a,[{aqa 

eCTh B CIIHCKe, TO KOJIHqeCTBO 3aiipOCOB .[{JI.H Hee yseJIHqHsaeTC.H Ha 1. B IIpO­

THBHOM CJiyqae Ha3BaHHe 3a,[{aqH .[{06aBllileTC.H B CIIHCOK, .[{JIHHa KOTOpOrO IIO 

YCJIOBHIO 3a,[{aqH He .[{OJI')I(Ha IIpeBhiiiiaTh 11. 
Tiocne OKQHqaHH.H BBO.LJ:a npOH3BO.LJ:HTC51 COpTHpOBKa TI011yqHBIIIerOC51 

CIIHCKa IIO KOJIHqeCTBY 3aiipOCOB .[{1151 Ka)l(,l:{OM 3a,[{aqH, 3aTeM BhiBO.[{HTC.H CIIH­

COK H3 TPex 3a.[{aq c yKa3aHHeM qacTOThi BCTPeqaeMOCTH HJIH sech CIIHCOK, 

ecnH ero MHHa MeHhiiie TPex. 

var N, {KonM4eCTBO 3arrpocoB} 
Num, {KonM4eCTBO pa3HhlX Ha3BaHM~ 3a.Ua4} 
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i, {CHaqana cqeTqMK no BCeMy KonMqecTBY 3anpocoB, no­
TOM MH~eKC UMKfla npM ynopB~OqMBaHMM CnMCKa Ha3BaHM~ 3a~aq 
no KOflMqecTBY nOBTOpeHM~} 
j, {CHaqana TeKy~~ MH~eKC B CnMCKe y~e BCTpeTMBillMX­
CB Ha3BaHM~ 3a~aq, nOTOM MH~eKC UMKfla npM ynOpB~OqMBaHMM 
CnMCKa Ha3BaHM~ 3a~aq no KOflMqeCTBY nOBTOpeHM~} 
t: integer; {BcnoMoraTenbHaB nepeMeHHaB, qTo6w noMeHBTb 
MeCTaMM KOflMqeCTBO nOBTOpeHM~ npM ynopB~OqMBaHMB MaCCMBa 
Count no qMcny noBTOpeHM~. MeHBTb MecTaMM 3neMeHThl MaccM­
Ba taskList 6y~eM c noMOillb~ nepeMeHHO~ currentTask} 
Count: array[1 .. 11] of integer; {qMcno noBTopeHM~ Ka~~oro 
Ha3BaHMB 3a~aqM} 
currentTast: string; {Ha3BaHMe TeKyme~ cqMTaHHO~ 3a-
~aqM} 

taskList: array[1 .. 11] of string; {CnMCOK Ha3BaHM~ ga-
~aq} 

begin 
ReadLn (N) ; 
for i:=1 to N do 
begin 
ReadLn(currentTask); {BBenM oqepe~Hoe Ha3BaHMe 3a~aqM} 

{MmeM ero? nOMCK B CnMCKe y~e BCTpe-
TMBillMXCB} 

j: =1; 
{llMKfl BhlnOflHBeTCB flM60 ~0 KOHUa CnMCKa 3anonHeHHhlX Ha-

3BaHM~ 3a~aq (j>Num), flM60 nOKa He Ha~~eM Ha3BaHMe cqMTaHHO~ 
3a~aqM B CnMCKe y~e BCTpeTMBillMXCB (currentTask=taskList[j])} 

while (j<=Num) and (currentTask<>taskList[j]) do 
j :=j+1; 

end; 

if j<=Num then {~aHHOe Ha3BaHMe y~e eCTb B CnMCKe, 
n03TOMY yBenMqMBaeM cqeTqMK nOBTOpeHM~} 

Count[j] :=Count[j]+1 
else {~aHHOrO Ha3BaHMB 3a~aqM B CnMCKe HeT, no-
3TOMY ~o6aBnBeM Ha3BaHMe 3a~aqM B KOHeU CnMCKa, 
cqeTqMK nOBTOpeHM~ ycTaHaBflMBaeM B 1, yBeflMqMBaeM 
KOflMqeCTBO pa3HhlX Ha3BaHM~ 3a~aq} 
begin 

end 

taskList[j] :=currentTask; 
Count [ j ] : = 1; 

Num:=Num+1 

{COpTMpyeM MaCCMBhl taskList M Count B nopB~Ke y6hlBaHMB 
3HaqeHM~ MaCCMBa Count. HaqMHaB c nocne~Hero 3neMeHTa 
nO~HMMaeM BBepx TeKy~~ MaKCMMaflbHhl~ 3fleMeHT} 

for i:=Num downto 2 do 
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for j:=2 to i do 
if Count[j-1]<Count[j] then 
begin 

end; 

t:=Count[j]; 
Count[j] :=Count[j-1]; 
Count[j-1] :=t; 
currentTask:=taskList[j]; 
taskList[j] :=taskList[j-1]; 
taskList[j-1] :=currentTask; 

0TB8Tbl 

{~on~Hhl BhlBeCTM rrepBhle TPM 3Ha4eHMH yrropH~04eHHoro MaccM­
Ba taskList} 

var 

if Num >= 3 then 
else 

j : = Num; 
i : = 1; 

j . - 3 

{Tie4aTaeM 3neMeHThl MaccMBa taskList, ecnM 3Ha4eHMe 
3neMeHTa MaCCMBa Count ~nH HMX He MeHbille, 
qeM TpeTbero MnM rrocne~Hero (ecnM Bcero Ha3BaHMM 
MeHbwe Tpex) 3neMeHTa MaccMBa Count} 

while (i <= Num) and (Count[i] >= Count[j]) 
do 

end. 

begin 
WriteLn(taskList[i], 
i .- i + 1; 

end 

' ' Count [ i] ) ; 

middleBall, {Cpe~HMM 6ann B Ka~~OM wKone} 
studNumber: array [1 .. 99] of integer; {KonM4eCTBO 

yqeHMKOB B Ka~~oM wKone, c~aBaBwMx MHWOpMaTMKY} 
ch: char; {Qqepe~HaH 6yKBa MMeHM M WaMMflMM. HM MMH 1 

HM WaMMflMID HaM HMr~e MCITOflb30BaTb He Ha~O, 

IT03TOMY ITpOCTO 6y~eM C4MThlBaTb MX, 3aiTOMMHaTb 
HMr~e He 6y~eM} 

i, {C4eT4MK UMKflOB} 
N, {KonM4eCTBO BBO~MMhlX CTpOK} 
shNumber, {HoMep oqepe~HOM WKOnhl} 
ball, {Bann oqepe~Horo yqeHMKa} 
maxBall, {MaKe. cpe~HMM 6ann cpe~M Bcex wKon} 
maxSchNumber: integer; {KonMqecTBO wKon 

C MaKCMMaflbHhlM Cpe~HMM 6annoM} 
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begin 
for i:=1 to 99 do {06HynReM MaCCMBhl} 
begin 

end; 

middleBall [i] 
studNumber [i] 

.- 0; 

.- 0 
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readln (N) ; 
for i:=1 to N do 
begin 

{BBenM KOnM4eCTBO CTpOK} 
{ITepe6MpaeM BCe BXO~Hhle CTpOKM} 

repeat read (ch) {MMR BBO~MTCR B TOM ~e 
CTpOKe, TI03TOMY MCTIOnb3yeM read(), 
a He readln()} 

until ch=' '; {BBe~eHa ~aMMnMR} 

repeat read (ch) {HOMep WKOnhl BBO~MTCR B TOM 
~e CTpOKe, TI03TOMY MCTIOnb3yeM read(), 
a He readln()} 

until ch=' '; {BBe~eHO MMR} 
readln (shNumber, ball); {BBenM HOMep wKonhl M 

6ann yqeHMKa} 
middleBall [shNumber] .- middleBall [shNumber]+ 

ball; {C4MTaeM CyMMY 6aJ1J10B Ka~~OM WKOnhl} 
studNumber [shNumber] := studNumber [shNumber]+1; 

{C4MTaeM KOJ1M4eCTBO yqeHMKOB Ka~~OM WKOnhl} 
end; 
for i:=1 to 99 do 
if studNumber [i) >0 then {XOTR 6hl O~MH yqeHMK i-M 

WKOnhl C~aBaJ1 MH~OpMaTMKy} 

middleBall[i] :=middleBall[i] div studNumber[i]; 
{C4MTaeM cpe~HMM 6ann no i-M WKOJ1e} 

maxBall := 1; 
maxSchNumber := 1; 
for i:=2 to 99 do {M~eM MaKCMMYM cpe~M cpe~H~X 6aJ1J10B} 

if middleBall [i] > middleBall [maxBall] then 
begin 

maxBall := i; 
maxSchNumber 1 

end 
else 

if middleBall[i] = middleBall[maxBall] then 
{C4MTaeM KOnM4eCTBO MaKCMMYMOB} 

maxSchNumber := maxSchNumber +1; 
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~ 
var 
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if maxSchNumber = 1 then 
writeln (maxBall, ' ',middleBall [maxBall]) 

else 
writeln (maxSchNumber) 

end. 

schoolList, {CnMCOK lliKOn} 
studNumber: array [1 .. 99] of integer; {qMcno yqeHMKOB 

Ka~~OM lliKOflhl, C~aBaBlliMX Er3 ITO MH~OpMaTMKe} 
ch: char; {Qqepe~Ha~ 6yKBa MMeHM M ~aMMflMM. HM MM~, 

HM ~aMMflMID HaM HMr~e MCnOflb30BaTb He Ha~o, 

n03TOMY npOCTO 6y~eM cqMTHBaTb MX, 3anOMMHaTb 
HMr~e He 6y~eM} 

i, {li1H~eKC MaCCMBa} 
{qMCflO BBO~MMhlX CTpOK} N, 

shNumber, 
ball, 

{HOMep lliKOflhl B oqepe~HOM cqMTaHHOM CTpOKe} 
{Bann oqepe~Horo yqeHMKa} 

avg, 
bestSchool: 

{Cpe~HMM 6ann no paMoHy} 
integer; {KonMqeCTBO lliKOfl, B KOTOphlX 

cpe~HMM 6ann Bhlllie cpe~Hero} 

begin 
for i:=l to 99 do {06Hyn~eM MaCCMBH} 
begin 

schoolList [i] :=0; 
studNumber [i] :=0 

end; 
readln (N) ; 
for i:= 1 to N do 

begin 
repeat read (ch) 

{BBenM KOflMqeCTBO CTpOK} 
{ITepe6MpaeM BCe BXO~Hhle CTpOKM} 

until ch=' '; {BBe~eHa ~aMMnM~} 

repeat read (ch) 
until ch=' '; {BBe~eHO MM~} 

readln (shNumber, ball); {BBenM HoMep rnKonH M 

6ann yqeHMKa} 
schoolList [shNumber] .- schoolList [shNumber]+ 
ball; {CqMTaeM cyMMY 6annoB no rnKone} 
studNumber [shNumber] := studNumber [shNumber]+l 

{CqMTaeM KOflMqeCTBO yqeHMKOB M3 lliKOflhl} 
end; 
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end. 

~ 
var 

avg := 0; 
for i:=1 to 99 do 
if studNumber [i] > 0 then 
begin 
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avg := avg + schoolList [i]; {CqMTaeM cyMMY 
5annoB no paMoHy} 

schoolList [i] :=schoolList [i] div studNumber [i] 
{CqMTaeM cpe~HMM 5ann no Ka~~oM rnKone} 

end; 
avg := avg div N; {CqMTaeM cpe~HMM 5ann no paMoHy} 
bestSchool:=O; 
for i:=1 to 99 do 
if schoolList [i] > avg then {OT5MpaeM rnKonhl, r~e 

cpe~HMM 5ann Bhlille paMOHHoro} 
begin 

bestSchool:= bestSchool +1; {Tio~cqMThlBaeM 

KOnMqeCTBO TaKMX illKOn} 
ball := schoolList [i]; {3anoMMHaeM cpe~H~M 5ann 
KaKOM-H~OY~b ~3 H~X, T.K. cpe~H~M Ha~O BhlBO~~Tb 

TOnhKO B TOM cnyqae, ecn~ TaKaH illKOna O~Ha} 
write (i, ' ') 

end; 
writeln; 
if bestSchool =1 then 
writeln ('Cpe~H~M 5ann ball) 

studentNumber, {q~cno yqeH~KOB B Ka~~OM illKOne, 
C~aBaBill~X ~H~OpMaT~Ky} 

maxBall, {Ha~oonbill~M 5ann B Ka~~OM rnKone} 
topStudent:array [1 .. 99] of integer; {q~cno yqeH~-

KOB B Ka~~OM lliKOne, HaopaBill~X Ha~oonbill~M oann B lliKOne} 
bestStudents: array [1 .. 99] of string [52]; 

{¢aMMn~H nyqrnero yqeHMKa B Ka~~oM rnKone, 
Ha5paBrnero Ha5paBrnero Ha~50nhill~M oann} 

name:string [52]; {Qqepe~HaH cq~TaHHaH ~aM~n~H, ee 

ch: char; 

3anoMH~M B Macc~Be bestStudent, ecn~ 

yqeH~K Ha5pan MaKc~ManbHhlM oann no wKone} 
{Qqepe~HOM cq~TaHHhlM C~MBOn ~aM~nM~ ~n~ 

~MeH~} 
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i, 
N, {KonMqeCTBO BXO~HhlX CTpOK} 
schoolNumber, {HoMep rnKonhl} 
ball:integer; {Bann oqepe~Horo yqeHMKa} 

begin 
for i:=l to 99 do {06Hyn~eM MaccMBhl} 
begin 

studentNumber[i] 
topStudent [i] := 
maxBall [i] .- -1 

end; 

:= 0; 
0; 

readln (N) ; 
for i:=l to N do 
begin 

{BBeflM KOflMqeCTBO CTpOK} 
{ITepe6MpaeM BCe BXO~Hhle CTpOKM} 

name := 
repeat 

I I • 

' 

read (ch); 
name .- name+ch 

until ch = I 
1

; {BBe~eHa waMMflMH M 3aiTMCaHa 
B ITepeMeHHyro name} 

repeat read (ch) 
until ch = 1 1

; {BBe~eHO MMH, ero 3aiTMChlBaTb 
HMKy~a He Tpe6yeTCH} 

readln (schoolNumber, ball); {BBenM HoMep rnKonhl 
M 6ann yqeHMKa} 

if ball > maxBall [schoolNumber] then {EcnM TeKymMM 
6ann nyqrne MaKCMManbHoro 6anna yqeHMKOB 
~aHHOM illKOflbi} 

begin 
maxBall [schoolNumber] := ball; {3aiTOMMHaeM 

HOBhlM nyqrnMM 6ann ITO illKOne} 
bestStudents [schoolNumber] := name; 

{M WaMMflMID yqeHMKa} 
topStudent [schoolNumber] := 1 {C6pachlBaeM 

end 
else 

cqeTqMK yqeHMKOB, Ha6paBillMX HaM60flbillMM 
6ann ITO rnKone} 

if ball = maxBall [schoolNumber] then {EcnM 
TeKYmMM 6ann paBeH HaM60flbilleMy} 

topStudent [schoolNumber] := topStudent 
[schoolNumber] +1; {YBenMqMBaeM qMcno yqeHMKOB, 
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end. 

var 
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ITOJ1Y"Y:Jt1BIIIMX MaKCMMaJ1bHbit1 6aJJJ1 ITO IIIKOJ1e} 
studentNumber [schoolNumber] := studentNumber 
[schoolNumber] +1 {ITo~cqMThlBaeM KOJ1MqecTBO yqe-

HMKOB M3 Ka~~OM IIIKOJ1hl, C~aBaBIIIMX MH~OpMaTMKy} 

end; 
for i:=l to 99 do 

if studentNumber [i] >= 3 then {Bbi6MpaeM TOJ1bKO 
IIIKOJ1hl, M3 KOTOphlX C~aBaJJO 60J1bllle Tpex yqeHMKOB} 

if topStudent [schoolNumber] >1 then 
{ECJ1M yqeHMKOB C MaKCMMaJ1bHhlM 6aJ1J10M HeCKOJ1bKO} 

writeln (i, topStudent[i]) 
else 

writeln (i, bestStudents[i]) 

studentNumber, {4MCJ10 yqeHMKOB B Ka~~OM IIIKOJ1e, 
C~aBaBIIIMX MH~OpMaTMKy} 

maxBall: array [1 .. 99] of integer; {HaM60J1biiiMM 
6aJ1J1 B Ka~~OM IIIKOJ1e} 

ch:char;{Qqepe~HO~ cqMTaHHhl~ CMMBOJ1 ~aMMJ1MM MJ1M MMeHM} 
i, 
N, 
schoolNumber, 
ball, 

{KOJ1MqeCTBO BXO~HhlX CTpOK} 
{HoMep IIIKOJ1hl} 
{Bann oqepe~Horo yqeHMKa} 

SChoolQuantity: integer; {KOJJMqeCTBO IIIKOJ1, B KOTO-
phlX 6oJJbiiie ~Byx yqeHMKOB Ha6panM MaKCMMaJJbHhl~ 6ann} 

begin 
for i:= 1 to 99 do {06HyJ1~eM MaCCMBhl} 
begin 

studentNumber [i] .- 0; 
maxBall [i] .- -1 

end; 
readln (N); {BBeJ1M KOJ1MqecTBO CTpOK} 
for i:=l to N do {ITepe6MpaeM Bee BXO~Hhle cTpo-
KM} 
begin 

repeat 
read (ch) 

until ch = ' ' . ' 
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repeat 
read (ch) 

until ch = 1 I • 
I {BBe~eHO MMH, HM ~aMMflMID, HM MMH 

3aiTOMMHaTb He Ha~O - OHM B ~anbHeMrneM 
HMr~e He MCIT0flb3YIDTCH} 

readln ( schoolNumber, ball) ; { BBenM HOMep rnKOnbr 
11 6ann yt.IeHMKa} 

if ball > maxBall [schoolNumber] then {CpaBHMBaeM 
TeKymMM 6ann c nyt.IWMM 6annoM no rnKone} 

begin 

end 
else 

maxBall [schoolNumber] := ball; 
{MeHHeM nyt.IWMM 6ann TIO illKOne} 

studentNumber [schoolNumber] := 1 {qMcno 
yqeHMKOB B ~aHHOM illKOne C TaKMM 6annoM =1} 

if ball = maxBall [schoolNumber] then {B ~aHHOM 
illKOne y~e 6hln:v1 yqeHMKM, Ha6paBW:v1e TaKOM 6ann} 

studentNumber [schoolNumber] := studentNumber 
[schoolNumber] +1; {YBenMt.IMBaeM KOnMt.IecTBO 

yqeHMKOB B ~aHHOM illKOne C TaKMM 6annOM} 
end; 
schoolQuantity:=O; 
for i:=1 to 99 do 
if studentNumber [i] > 2 then {MmeM WKOnhl, y 

KOTOphlX MaKCMMaflbHhlM 6ann Ha6pano 6onbrue ~BYX 
yqeHMKOB} 

begin 

end; 

schoo1Quantity:=schoo1Quantity+1; {ITo~ct.IMThlBaeM 

KOflMt.IeCTBO TaKMX illKOn} 
ball := maxBall [i]; {3anoMMHaeM 6ann B 
KaKOM-HM6y~b 113 HMX. EcnM TaKMX illKOn OKa~eTCH 
o~Ha, HaM Ha~o 6y~eT pacrret.IaTaTb ee 6ann} 
write (i, 1

) {BhlBO~MM HOMepa illKOn, qepe3 
rrpo6en} 

if schoolQuantity=O then 
writeln ( 1 HeT illKOn, B KOTOphlX 60flbille ~BYX yqeHMKOB 

Ha6panM MaKCMManbHhlM 6ann 1
) 

else 
begin 

writeln; 
if schoo1Quantity=1 then 

wri teln ( 1 MaKCMManbHbiM 6ann ball) 
end 

end. 
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~ 
var 
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s: string; {BBeneHHaH CTpOKa} 
flag: boolean; {I1pM3HaK TOI"O, qTo TeKylllMi1 CMMBOJI 

i, 
k, 

BHYTPM cnoBa. Ecnvt false - TO rrpe~hl~YlllMM 

CMMBOJI He 5hlJ1 5yKBoi1} 

wordLen: integer; {~JIMHa oqepenHoro cnoBa} 
begin 

readln (s); 
flag := false; 
for i:=l to length (s) do 
begin 
if (upcase (s [i]) >= 'A') and (upcase (s [i]) <= 'Z') 
then {QqepenHOJ1 CMMBOJI B cqvtTaHHOJ1 CTpOKe HBJIHeTCH 

oyKBOM} 
if flag then {CMMBOJI BHYTPM cnoBa, Ha~o rroncqvt­
ThlBaTb llJIMHY CJIOBa} 

wordLen := wordLen+l 
else 
begin {3TO HaqaJIO HOBOI"O CJIOBa} 

flag := true; 
wordLen . 1 

end 
else 

end; 

if flag then 
ycTaHOBJieH rrpM3HaK TOI"O, "gTO rrpenhl~YlllMM CMMBOJIOM 
OhlJia oyKBa. II03TOMY CJIOBO 3aKOH"gMJIOCb, Ha~o rrpvt­
CTyrraTb K KO~MpOBaHMID} 
begin 

flag := false; 
for k:=l to wordLen do 
begin 

if ord (upcase (s[i-k])) - ord ('A') + 
wordLen >25 then {Heooxo~MM UMKJI:vtqecK:vti1 
C~BMI", T.e. C~BMI" Ha WOrdLen-26 CMMBOJIOB 
BJieBo} 

s [i-k] := chr (ord (s[i-k]) + wordLen -26) 
else {Qqepe~HOMY CMMBOJIY rrpOCTO 

npvtCBaMBaeM 3HaqeHMe, C~BMHYTOe Ha 
wordLen CMMBOJIOB BrrpaBO} 

end 
end 

s [i-k] := chr (ord (s [i-k]) + wordLen) 
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writeln (s) 
end. 

~ 
var 

sameGrade: array [0 .. 100] of integer; {sameGrade[i] 

ch: char; 
i, 
N, 
schoolNumber, 
ball, 

- qMCnO yqeHMKOB, Ha6paBlliMX 6ann «i»} 

{ HoMep rnKonbi} 

twentyPercent, {qMcno yqeHMKOB, cocTaBnRromMx 20% 
OT BCero KOnMqeCTBa yqeHMKOB} 

bestStudent: integer; {CKonbKO Ha caMoM ~ene 
rronyqMnOCb OTnMqHMKOB B COOTBeTCTBMM C 
Tpe6yeMbiMM KpMTepMRMM} 

begin 
for i:=l to 100 do {06HynReM MaCCMB, T.K. ITOKa 
He 3HaeM CKOnbKO yqeHMKOB Ha6pano orrpe~eneHHhlM 6ann} 

sameGrade [i] := 0; 
readln (N); {BBenM KOnMqeCTBO CTpOK} 
for i:=l to N do {AHanM3MpyeM Ka~~yro BXO~Hyro 

CTpOKy} 
begin 

repeat 
read (ch) 

until ch '; {Bse~eHa ~aMMnMR, HMr~e ee 
He 3aiTOMMHaeM, T.K. OHa HaM He Hy~Ha} 

repeat 
read (ch) 

until ch = ' '; {BBe~eHo MMR, HMr~e ero He 
3aiTOMMHaeM, T.K. OHO HaM He HY~HO} 

readln (schoolNumber, ball); {BsenM HoMep rnKOnhl 
M 6ann yqeHMKa} 

sameGrade [ball] := sameGrade [ball] +1 
{ITo~cqMThlBaeM KOnMqeCTBO yqeHMKOB, 
Ha6paBrnMx ~aHHhlM 6ann} 

end; 
twentyPercent .- N div 5; 

bestStudent .- 0; 

{Orrpe~enMnM, CKOnbKO 
~On~HO 6hlTb OTnMqHMKOB} 
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i := 101; 
while bestStudent < twentyPercent do {ITo~cqMThlBaeM 

KOnMqeCTBO yqeHMKOB, Ha6paBillMX MaKCMManbHhle 6annhl ~0 
Tex rrop, rroKa MX qMcno He cTaHeT 6onbrne MnM paBHhlM 
20% oT oomero qMcna yqeHMKOB} 
begin 

i := i -1; 
bestStudent := bestStudent + sameGrade [i] 

end; 
if bestStudent = twentyPercent then 
MO~HO ITOCTaBMTb pOBHO 20% yqeHMKOB} 

writeln (i) 
else 
if sameGrade [i] = bestStudent then 

{«OTnMqHO» 

Oann Ha6pano OOnbille 20% yqeHMKOB} 
writeln (i) 

else {YqeHMKM, Ha6paBrnMe «i» 6annoB, He rronyqaT 
«OTnMqHo», T.e. «OTnMqHO» rronyqaT MeHbille 20%} 

begin {Ha~o HaMTM cne~yromMM no BenMqMHe oann, KOTo­
phlM Ha6pan XOTH Ohl O~MH yqeHMK} 

end. 

var 

end 

i := i +1; 
while sameGrade [i]=O do 

i:=i+1; 
writeln (i) 

sameGrade: array [0 .. 100] of integer; 
- qMCnO yqeHMKOB, Ha6paBillMX Oann «i»} 
ch: char; 
i, 
N, 
schoolNumber, 
ball, 

{HoMep illKOnhl} 

{sameGrade[i] 

studentNumber, 
studentRating: integer; 

begin 
for i:=O to 100 do {06HynHeM MaCCMB, T.K. ITOKa 
He 3HaeM CKOnbKO yqeHMKOB Ha6pano orrpe~eneHHhlM 6ann} 

sameGrade[i] . 0; 
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readln (N) ; 
for i:=l to N do 
CTpOKy} 
begin 

repeat 
read (ch) 

until ch= 1 

repeat 

I • 

' 

read (ch) 
until ch= 1 I • 

' 
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{BBenM KOnMqeCTBO CTpOK} 
{AHanM3MpyeM Ka~nyro BXOnHyiD 

{BBe~eHa ~aMMnM~, HMr~e ee He 
3aTIOMMHaeM, T.K. OHa HaM He HY~Ha} 

{BBe~eHO MM~, HMr~e ero 
He 3aTIOMMHaeM, 

readln (schoolNumber, ball); 
T.K. OHO HaM He HY~HO} 

{BBenM HOMep illKOnhl 
M 6ann yqeHMKa} 

sameGrade [ball] 
end; 
studentRating :=0; 

sameGrade [ball] +1 

for i:=O to 40 do {ITO~CqMThlBaeM KOnMqecTBO yqeHMKOB, 
nonyqMBillMX ~BOMKM} 

studentRating := studentRating + sameGrade [i]; 
studentNumber := (N - studentRating) * 30 div 100; 

{KonMqecTBO yqeHMKOB, KOTOphle non~Hhl nonyqMTb TpOM-
KM, ~On~HO 6hlTb 30%} 

studentRating .- 0; {ITO~CqMTaeM, CKOnbKO yqeHMKOB 
Ha caMoM ~ene nonyqaT ~BOMKM} 

i := 40; {MeHbille 40 6annOB - 3TO ~BOMKa} 
while (studentRating < studentNumber) and (i < 60) 
do {Bonbrne 60 6annoB - 3TO y~e qeTBepKa} 
begin 

i := i +1; 
studentRating := studentRating + sameGrade[i] 

end; 
if studentRating = studentNumber then {PoBHO 30% 
yqeHMKOB nonyqaT TpOMKM, «i» - 6ann, 3a KOTOpbiM CTa­
B~T TpOMKY} 

writeln (i, 1
, studentRating) 

else 
if (i=60) and (studentRating < studentNumber) then 

{TpOMKY nonyqaT MeHbille 30% yqeHMKOB, T.K. 
MHoro yqeHMKOB nonyqMno 60 M 6onee 6annoB} 

writeln ( 1 60 1
, studentRating) 



OrseTbl 

end. 

[ill 
var 

else 
if studentRating = 

writeln (i, 
else 
begin 

studentRating .­
[ i] ; 

i := i -1; 

sameGrade [i] then 
studentRating) 

studentRating - sameGrade 

while sameGrade [i] = 0 do 
i := i -1; 

writeln (i, studentRating) 
end 
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symbol, {Qqepe~HOM CMMBOn BXO~HOM CTpOKM} 
maxMeeting: char; {HaM6onee qacTo BCTpeqaeMhlM CMMBon} 
symbolFrequency: array ['A' .. 'Z'] of integer; 
{MaCCMB BCeX 6yKB an~aBMTa, 3HaqeHMeM 3neMeHTOB 6y­
~eT qMcno ITOHBneHMM Ka~~OM 6yKBhl BO BXO~HOM CTpOKe} 
k: integer; {KOnMqeCTBO 6yKB 1 ITOHBflHIDmMXCH 

MaKcMManbHOe qMcno pa3} 
begin 

for symbol:='A' to 'Z' do {06HynHeM MaccMB, T.e. 
cqMTaeM, qTO ITOKa Ka~~aH 6yKBa BCTpeqaeTCH 0 pa3} 

symbolFrequency [symbol] := 0; 
read (symbol); {BBenM nepBhlM CMMBOn BXO~HOM CTpOKM} 
while symbol <> '#' do {AHanM3MpyeM Ka~~hlM CMMBon ~o 

TeX rrop, ITOKa He BCTpeTMM «#»} 
begin 
if (upcase (symbol) >= 'A') and (upcase (symbol) <= 'Z') 
then {BonhrnMe M ManeHbKMe 6yKBhl pa3nMqaTb 

He Tpe6yeTCH 1 IT03TOMY BCe CMMBOflhl rrpeo6pa3yeM 
B 60flblliMe 6yKBhl} 

inc (symbolFrequency [upcase (symbol)]); 
{YBenMqMBaeM cqeTqMK ITOHBneHMH Ka~~OM 6yKBhl} 

read (symbol) {BBenM oqepe~HOM CMMBOn BXO~HOM 

CTpOKM} 
end; 
k : = 1; 
maxMeeting . 'A'; 
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end. 

for symbol := 'B' to 'Z' do {MmeM MaKCMManbHoe 
qMcno BXO~~eHMM (maxMeeting) M KOnMqeCTBO 
TaKMX MaKCMManbHhlX BXO~~eHMM (k) } 

if symbolFrequency [symbol] > syrnbolFrequency 

0TB8Tbl 

[maxMeeting] then {HawnM 6onee qacTo BCTpeTMB 

begin 

illMMCH CMMBOn, qeM BCe CMMBOnhl, KOTOphlM 
rrpOCMOTpenM ~0 3TOrO} 

maxMeeting := symbol; {3arroMHMnM ero} 
k:=1 {TIOKa TaKaH qaCTOTa ITOHBneHMH y O~HOrO 

CMMBOna} 
end 
else 

if syrnbolFrequency [symbol] = syrnbolFrequency 
[maxMeeting] then {TaKoe KonMqecTBO pa3 
y~e BCTpeqanMCb ~pyrMe CMMBOnhl, T.e. Ha~O 

yBenMqMTb cqeTqMK 6yKB, KOTOphle ITOHBnHIDTCH 
MaKCMManbHOe qMcno pa3} 

k:= k +1; 
if k = 1 then 

KOTOpaH HBnHeTCH 3HaqeHM8M nepeMeHHOM rnaxMeeting} 
writeln (maxMeeting) 

else {MaKCMManbHaH qacTOTa ITOHBneHMH y HeCKOnbKMX 
6yKB, qT06hl MX HaMTM, npOCMOTpMM BeCb MaCCMB OT Ha­
qana ~0 KOHUa. TipM 3TOM aBTOMaTMqecKM 6yKBhl 6y~yT 
rreqaTaTbCH B an~aBMTHOM ITOpH~Ke} 

for symbol := 'A' to 'Z' do 
if symbolFrequency [symbol] = 
symbolFrequency [maxMeeting] then 

write (symbol, '); {Me~~Y HaM~eHHhlMM CMM-
BonaMM 6y~eT BhlBO~MTbCH npo6en} 

writeln (symbolFrequency [maxMeeting]) 
{MaKCMManbHaH qacTOTa ITOHBneHMH 6yKB, 
KOTOpbie 6hlnM BbiBe~eHhl ~0 3TOrO} 
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