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Nnasa 1

UHopmaimsa u ee kogupoBanue

Cuctembl cuucnenus

Cucmemoti cuucieHus Ha3bIBa€TCA COBOKYNMHOCTh MPaBHJI KIMEHOBAaHHUS U H300paxe-
HHSA YKCEJT C MOMOIIBI0 KOHEYHOTro Habopa CMMBOJIOB, Ha3bIBAEMBIX LIH(PAMH.

CucTeMbl cuKceHHs OBIBAlOT MO3MLIMOHHBIE U HEMO3UIHOHHBIE. [IpuMepoM
HEMO3MLIMOHHON CHCTEMBI CUMCIIEHHS ABJISETCA PUMCKas CHCTEMa, B KOTOPOH cyllle-
CTBYeT cneayowui 6a3oBsliii HaboOp yucen:

I \4 X L C D M
1 5 10 50 100 500 1000

Bce octanbHble YKCIIa MOMYYaOTCA B pe3ylbTaTe CIOXKEHUS WIHM BBIUMTAHHSA
upcen 0a30Boro Habopa Mo ciaeayeMy NPaBUIy: €CJIH MEHbILas NHdpa CTOUT me-
pen Gonblueit (ciaeBa ot OGonblieil), To ee 3HaueHUe BbhiudTaeTca. Hampumep, 4ucio
MCMXCVII MOXHO NpeacTaBUTh KaK

1000- 100+ 1000-10+100+5+1+1=1997.

KiaccHueckas puMckas CUCTEMa MO3BOJIAET COCTABIATh YUC/IA B JUANMA30HE OT
1 no 3999.

CucteMa CUHCIEHHA HAa3bIBAETCA NO3UYUOHHOU, €CITA 3HAYEHHE UG PBI B 3aMH-
CH YHCJIa 3aBUCHT OT MO3HIMH, KOTOPYIO OHA 3aHUMAET B NMOCJIEA0BATEILHOCTH LUGD,
u3obpaxatomeii uucno. Hanpumep:

4444
L—  konuyecTso eguhmy
KONU4ECTBO iECATKOB
KONU4ECTBO COTeH
KONWU4eCTBO ThICAY

OcHoganue cucmembl cHucienuss — KONHYECTBO LUGP, UCMONIB3YEMBIX JUIS 3a-
nMcH uKcia. B Tabnuue naHsl IpMMepbl HECKOJIBKHX CHCTEM CUHUCIICHHA C YKa3aHHEM
MX OCHOBaHMA U aldasuta (Habopa nudp).

Ha3sBaHne cuCTEMbI OcHoBaHHe Hcnonniyemsbie ungpsbi
Hecatuunas 10 0,1,2,3,4,5,6,7,8,9
JIBonuHas 2 0,1
BoceMepuunas 8 0,1,2,3,4,5,6,7
IllecTHanuaTrepuyHas 16 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F

B cnenyromeit Tabnuue npuBeneHbl nepsble 17 yucen, 3aNMMCaHHBIX B pa3jiny-
HBIX CUCTEMAX CUHCIICHUA:
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OcHoBaHHe
10 0 1 2 3 4 5 6 7 8 9
2 0 1 10 11 100 101 110 111 1000 {1001
8 0 1 2 3 4 5 6 7 10 11
16 0 1 2 3 4 5 6 7 8 9
OcHoBaHHe
10 10 11 12 13 14 15 16
2 1010 {1011 (1100 |1101 |1110 |1111 |10000
8 12 13 14 15 16 17 20
16 A B C D E F 10

O6patute BHUMaHHE: MPH MOCIEAOBATEILHOM CUETE, HAYHHAs C HYJIA, B JIO-
6o# cucTeMe CUMClIeHHs 00sA3aTebHO HAcTyNMaeT MOMEHT, Koraa yMciao obo3Hava-
ercs kak «10». ITosBneHue AByX 3HaKOB B U300pa)K€HUH YHCJIa O3HAYAET, UTO 3HAKH
andaBuTa JaHHOW CHUCTEMBI CUHUCIIEHUS 3aKOHYWJIMCh M NMPUXOIAMUTCSA MCIMOJIb30BATh
KOMOMHALMIO U3 ABYX L.

B o01ieM ciyyae uMeeT MECTO PaBEHCTBO:

q =10y,

IZie ¢ — OCHOBaHHE NO3ULMOHHON CHCTEMBI CYUCIeHHS, a 10, (unTaeTcs Kak «oauH,
HOJIb» ) — cnocob 0603HaUEHHs, YTO YUCIIO 3aMKMCAaHO B ¢-UUHON CHCTEME CUHUCIICHHS.
[Tpumep: 2 =10,, 8 =10g, 16 =10y.

Mepeson B AECATHYHYIO CHCTEMY

JIrob0e 4ncn0 B AECATUYHON CHUCTEME CUMCIIEHHSA MOXXHO Pa3jIOXHTh MO CTENEHAM
upcna «10», T.€. NpeacTaBUTh B BUJE:
4444 =4 x1000+4 x 100 +4x 10 +4x 1 =4x10°+4 x 10>+ 4 x 10" +4 x 10°,

Yucno ¢ ApoOHOH 4acThIO 3aMHCBIBAETCA N0 TEM XK€ NPaBHIIaM:
335=3x10"+3x10°+5x 107,

AHaJlOTHYHOE YTBEp)KICHHE UMEET MECTO AJIs YMces B JH000H MO3MIHOHHON
CHCTEME CUHMCIICHHUA.

Ilpumep 1:

0L, =1x2+1x22+0x2'+1x2°=8+4+0+1=13 .

| x 23 I x 22 | x 2! | x 2° l
| 1 | 1 | 0 | 1 |
IIpumep 2:

452,14, =4 x 82+5x8' +2x8°+1x81+4x82 = 298,1875, .
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| oxg | oxg! | ke | oxgt ] xs? |
R
IlIpumep 3:

100110111, =1x20+1x 22 +1x22+1x 22+ 1x 27 +1x22 =101,75 .

‘ x 2% | x 2° | x 2 | x 23 | x 2* | x 2! I x 2° | x 2! | x 272 ‘
o o v o o b o1 ]

NMepeBon U3 ACCATHYHON CHCTEMbBI B PYrHE CUCTEMbI CHHCNCHHS

IIpuHIMDBI nEpexoaa OT AECATHYHON CHCTEMbI CYMCIIEHHUS K APYTHM MTO3HLMOHHBIM
CHCTEMaM pacCMOTPHM Ha IIpUMEpE NEpEBOa B IBOUYHYIO CHCTEMY.

Jna nepeBona yucesn U3 ACCATHYHON CHCTEMBI B ABOUYHYIO IIPUMEHSAIOT METOA
NI0C/IEI0BATENbHOIO [CACHHA LEJOH YacTH Ha 2, KaK [O0Ka3aHO Ha PHCYHKE HHXKE.
ITycTs, HanpuMep, TpedyeTcs epeBeCTH YUCIIO 157 U3 AECATHYHOH CHCTEMBI B [BO-
HYHY10. JeIeHHE IPOA0IKAETCS 10 TEX MOP, IOKa YaCTHOE HE OKAXKETCA PaBHBIM YHC-
7y, MEHbIIEMY AeaUTeNd. Pe3yapTar 3anuchBacTCs Kak 00bIYHO, CIEBAa HANpaBo, 110
NIPaBHJIy: HAYUHAEM C IIOCJIEAHETO YaCTHOrO, a 332 HUM 3aIlMChIBAEM KaXIbIH OCTAaTOK
10 NMOPAIKY, YKa3aHHOMY CTpeJikoil. B HalueM ciyuyae nmomyuurcs uuciao 10011101,.

157 };
-156_ | 78 i_
1 —78 l_

-38 | 19 l__

JIpoOHy0 yacTh YKCiIa, €CJIM TAKOBasi UMEETCS, IEPEBOJAT 110 APYTroMy NpaBH-
ny. Ilycts Tpebyercs nepeBectd ynciao 0,375 U3 AeCATUYHON CUCTEMBI B ABOHYHYIO.
Jl1s1 3TOrO ApOOHAs 4acTh YMCIIA NOC/IEAOBATEIbHO YMHOXAETCS Ha 2.

CrpaBa OT BEpPTHKaJIbHON YEpPTHI 3aMUCHIBAIOTCS LUQPHI APOOHOI YacTH, mo-
JIy4aeMBbl€ B MPOLIECCE YMHOXEHHUA. B HalieM npumepe Mbl yMHOXaeM Yucio 375 Ha
2 (B necatuuHo# cucreme). Ilomyunm 750. CneBa ot uepTh ctaBuM «O0». Janee 750
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yMHoaeM Ha 2. [Tonyyaem 1500. [1pu 3TOM cripaBa OT BepTHUKAJILHON YEPThI AOXKHO
HAXOJUTLCSI POBHO CTONBKO LIU(PP, CKOJIBKO UX ObUIO B APOOHOH YaCTH MCXOAHOTO
yucia. B Hamem cnydae 3 undpst. Hudpa «1» nonagaer B pa3psaa eAHHHUL, TOITOMY
OKa)XETCS CJIEBA OT YePThI.

OO6patuTe BHHMaHHE HA TO, YTO YMHO)X€HHE MPOBOAUTCS TOJBKO C UHCIIOM,
CTOALLMM cnpasa OT BepTHKaIbHOH YepThl. TakuM 06pa3oM, cienyroluM IEHCTBHEM
Oyzet 500 x 2 =1000. [1pu 3anucu pe3yabTaTa yMHOXEHHS €AMHULA OKAXETCS ClIeBa
OT 4epThl, a cnpasa OyayT Hyau «000». YMHOXEHHe 3akOoHYeHO. Teneps OCTanoch
3anmucarh OTBET. B NpoOHO# YacTH ABOHUYHOTO YKC/a Oy1yT HaXOAUThCS LM(PBI, OKa-
3aBLIMECS C1e8a OT YEPTh! B MOPAAKE, YKa3aHHOM CTpenkoH, T.e. 0,011,.

BeIBalOT CilyyaH, KOrJa B pe3y/IbTaTe€ YMHOXXEHHs HE MOJy4aeTCs KOHEUHOH
npo6u. Toraa yMHOXEHHE POBOJAT CTOJILKO pa3, CKOJBKO 3TO TpebyeTcs mo ycio-
BHIO 33]1a4H, HarpyUMep ApOOHYIO 4acTh BBIYUCIAIOT A0 MATOTO 3HAKA.

Jlns nepeBoaa AeCATHYHOrO YHCIIA B APYTHE NO3MLHOHHBIE CHCTEMBI ITPaBH-
Jla aHaJIOTHYHBI: Yeyl0 ¥acme HYXKHO MOCIEI0BaTEIbHO 0eumb Ha OCHOBAHHE CH-
CTEMbI CUHCJIEHHUS, B KOTOPYIO EPEBOAUTCS YUCIIO, @ OPOOHYIO Hacmb — yMHOMCAMb

Ha 3TO OCHOBAHHC.

1| Ilepeectu umncno 2517,19 u3 necATHYHOH CHUCTEMBI B LIECTHAALATEPHYHYIO.
Jpo6Hy10 YacTh BBIYMUCIATH 10 MATOrO 3HAKa.

Peumienne.
1. TlepeBoauM Leayro 4acTb METOAOM AesieHus. [locnennee yactHoe
paBHO 9. Octatku — 13 U 5. 3anucbiBaeM pe3ynbTaT, IOMHS O TOM,
4yTo YyHuCJo 13 B 1IeCTHAALIATEPHYHOH CHUCTEME 3allUCBIBAETCA Kak
«D». ITonyuaem 9D5 .

2517 16
=16 157 | 16

91 -144 | 9
- 80 13
117
-112
5
2. [lepeBoauM ApOOHYIO YaCTb.
0, | 19 x16  3amuchiBaeM pe3yJbTaT, IOMHSI O TOM, YTO
TO—4 yucio 13 B LIeCTHaALATEpPUYHOH CHCTEME
0 | 64 3anuceIBaeTCs Kak «D», a uncio 10 kak «A».
10 | 24 Tony4aem 0,30A3D .
‘733—% OtBert: 2517,19,0 = 9D5,30A3D .
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Mpamoi nepesop mexny 16-, 8-, 4- u 2-A CUCTEMaMKU CHHCNICHHA

CyluecTByeT B3aMMHO OHO3HaYHOE COOTBETCTBHE MEXAY LM(pamMH, HCTIOIb3YEMBI-
MM B UE€TBEPUYHOI, BOCBMEPHYHOH M IIECTHAALIATEPUYHOM CHCTEMaX CUHCIICHUA M YHC-
JIaMH JIBOUYHOM CHUCTEMBL. ITO COOTBETCTBME MOXKHO MPEJCTaBUTh B BIAE TaOIHLIbI:

X10 Xl6 X2-16 X2-8 X2-4
0 0 0000 000 00
1 1 0001 001 01
2 2 0010 010 10
3 3 0011 011 11
4 4 0100 100
5 S 0101 101
6 6 0110 110
7 7 0111 111
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 nocnenHei KOJOHKE NMPEACTaBICHO COOTBETCTBHE MEXAY yugpamu 4eTBe-
PHUYHOM CHCTEMBI M IBOUYHBIMH YHCIIaMH. PaccyX1eHHs TaKOBBI: B UETBEPUYHOM CH-
CTEeMe CUUCIIEHHS Ucnob3yioTes 4 nudpst: 0, 1, 2 1 3. UTo6bI 3ak0aMpoBaTh KaXKAYy10
uMdpy, B 3TOM cucTeMe TpebyeTcs 2 Gura uHbopmauuu. [Ipu 3ToM ABOMYHBIE YHCTIa
HE TOJILKO IIOCTaBJICHbI B COOTBETCTBUE YETBEPUUHBIM yugpam, HO U PaBHBI UM 110
BEJIMYHMHE:

02 =O4; 12 = 14, 102=24; 112=34.

[lonyyaeTcs, 4YTO KaxAblid pa3ps YETBEPHUYHOTO YHCIa MOXKET ObITh Ipel-
CTaBJICH B BHJE JBYXPa3pAIHOr0 ABOMYHOTO YHCIIA.

AHaJIOTUYHBI PAacCY>KAEGHUS M A1 BOCHBMEPUYHBIX M LIECTHAAUATEPUYHBIX
uudp. Takoe B3aMMHO OTHO3HAYHOE COOTBETCTBHUE MO3BOJSAET JIETKO MEPEBOAMTH
4Kclla U3 ABOMYHONW CHCTEMbI B YETBEPUYHYIO, BOCBMEPHYHYIO M LIECTHaALaTEPHUY-
HYI0 1 Ha000poT.

2 | [IlepeBectH uucio 5A2,4E (B IBOMYHYIO CHCTEMY.

Pewenne. CyuICCTByeT B3aHMHO OJAHO3HAYHOC COOTBECTCTBUC MCXKAY HICCT-
HaAUaTCPpUYHBIMHU U,Irl(l)paMPl M YHCJIaMHM OBOMYHOM cUCTeMbl. Kax-
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Jlas 1ecTHajauatepuyHas uudpa Moxer ObITh NpeACTaBieHa ye-
TBIPEXPA3PAAHbIM JIBOMYHBIM YHCJIOM, PaBHBIM IO BEJIMYMHE ITOM
uudpe. Lndpa 5,4 npeacrasnserca xak 0101, (B ABOMYHOM ymcIe
JOIKHO OBITH POBHO 4 pa3psja, mo3ToMy Xots 5, = 101,, Hano no-
6aBHUTH K IBOMYHOMY YMCIY HE3HAyalllMil HyJb, HE BIMAIOUIMN Ha
BEIMYHHY 4Hcna). PacnuiieM 1o 3ToMy NpaBUIy KaKIAblH pa3psn
MCXOJHOTO IECTHAALIATEPUYHOTO YHUCHA:
s | A | 2 | 4 | E
0101 | 1010 | 0010 | 0100 | 1110

B pe3ynbrare Mbl MOTYYHIIH:
5A2,4E,,=010110100010,01001110,.

Hesnauamue Hynu cieBa M cripaBa MOXXHO OTOPOCHUTb.

Orser: 5A2,4E, = 10110100010,0100111,.

ITepeBectu yucno 10010111010,1001101, B BOCBMEPHUYHYIO CHCTEMY.

Pemenne. CyuiecTByeT B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY BOCH-
MEpPHYHBIMH LHGpaMH M YHCIaMH JBOMYHOH cucTeMbl. Kaxnaas
BOCbMEpHYHas HH(pa MOkeT ObITh NPEACTABICHA TPEXPA3PATHBIM
JBOHYHBIM YHCIIOM, PaBHBIM IO BEJIMYMHE 3TOH LHpE, T.e. HaIO
Pa3OUTh HCXOJHOE IBOHYHOE YMCIIO HA MPYIIbI HHUGP MO TPH B KaX-
JIOH. 3/1eCh BaXXKHO MOMHHTD, YTO pa3OHEHHE JNOJKHO MPOBOAMTHCSA
OT 3anAToi B 06e CTOPOHBI, a ECITH YHCJIO Liesioe — To crpasa. B naH-
HOM ciryyae pa3bueHHe 6yaeT TakuM:

10010111 010,100 110 1,.

[Tockonbky B rpymnmax cjieBa ¥ CclipaBa LM(p HE XBaTaeT 10 Tpex,
Hazo 106aBUTH HEOOXOAHMOE KOJTHYECTBO HE3HAYallIMX HYJIEH ClieBa
H CIIpaBa, YTO HE U3MEHUT BEIMYMHBI UCXOIHOIO JBOMYHOIO YHUCIIA.
B utore noayuyum: 010 010 111 010, 100 110 100,. Teneps kaxaytro
TPO#KY HHdp HAO MPEACTABUTh COOTBETCTBYIOLIEH 1IMPOI BOCH-
MEPHYHOH CHCTEMBI:

010 | o10 | 111 | o010, | 100 110 100
2 | 2 | 71 | 2, | 4 6 4

Otset: 10010111010,1001101, = 2272,464.



CnCTEMbI CHUCIEHUS 11

3anauu K pasgeny «CHCTEMbl CYMCNEHHA»

10

11

12

13

B cHcTeMe cuHClieHHs ¢ HEKOTOPbIM OCHOBaHHEM JECATHUHOE YHCIIOo 43 3anu-
ceiBaeTcd B BUIE «111». YKaxure 3TO OCHOBaHHE.

B cucTeMe cuHClieHHs ¢ HEKOTOPbIM OCHOBaHHEM JECATHUHOE YHCIIOo 85 3amu-
ceiBaeTcd B BUIE «151». YKkaxure 3TO OCHOBaHHeE.

B cucreMe cuucieHUs C HEKOTOPHIM OCHOBaHHEM AECCATUYHOE YHCIO 34 3anu-
ceiBaercd B BHIE «202». YKaXHUTe 3TO OCHOBAHHE.

B cucteMe cuMciieHHsI C HEKOTOPBIM OCHOBaHHEM JECATHUHOE 4YUCio 148 3a-
nuceiBaeTcs B BUAC «125». YKaXHUTE 3TO OCHOBaHHE.

B cucreme cuncieHnus ¢ HEKOTOPHIM OCHOBAHHEM JecATHYHOE yucio 202 3a-
MMHCBIBAETCA B BUAE «244». YKaXUTe 3TO OCHOBaHHE.

Ykaxure 4e€pe3 3aMATYIO B [TIOPpAAKE BO3pacTaHNsI BCE OCHOBAHHS CHCTEM CUYHC-
JICHUA, B KOTOPBIX 3aITMCh NCCATHYHOIO YHCJIa 53 oxanuymnBaeTcs Ha 3.

YkaxkuTe 4epes 3aniTyIo B MOpsiKe BO3paCTaHHs BCE OCHOBAHHS CHCTEM CHHC-
JIEHHS, B KOTOPBIX 3aIMCh AECATHYHOrO YUCiIa 26 okaHYMBaeTCs Ha 2.

YKaxuTe yepes 3alATyro B OPAIKE BO3PACTaHUS BCE OCHOBAHUS CHCTEM CUHC-
JIEHHS1, B KOTOPBIX 3aMKCh JECATHYHOrO YyMucia 33 okaH4YMBaeTcs Ha 1.

Ykaxure 4€pe3 3anATYHO B MOPAOKE BO3paCTaHUs BCC OCHOBAHHUA CHCTEM CUHUC-
JICHHS, B KOTOPBIX 3aITUCh XCCATHYHOIO YHUCIIA 40 oxkaH4HBaeTCs Ha 4.

Ykaxure 4€peE3 3anATYHO B MOPSIAKE BO3pacTaHUsA BCE OCHOBAHHSA CHCTEM CUHC-
JICHHA, B KOTOPBIX 3aIlIHCh ACCATHYHOI'O YHCJIa 39 okaHuyHBaeTcs Ha 7.

Ykaxure yepe3s 3aniTylo B MOpAAKE BO3paCTaHUS BCE YHCIIA, HE MIPEBOCXOIs-
mre 30, 3aruch KOTOPBIX B ABOMYHOH CHCTEME CUMCJIEHHS OKaHYHMBAeTCA Ha
«101». Uncna B OTBETE yKa3bIBaiTe B AECATHYHON CHCTEME CUHCIICHHS.

YKaXKHTE 4€pPE3 3anATYyI0 B NOPAAKE BO3pacTaHHUs BCE YHCIIA, HE MPEBOCXOIA-
mMe 17, 3alUCh KOTOPBIX B ABOMYHOM CHCTEME CUMCJIEHHS OKaHYHMBAETCs Ha
«11». YUncna B 0TBETE yKa3biBAWTE B AECATHYHOH CHCTEME CUHCIICHHS.

YKaxxuTe 4yepes 3alATyI0 B OpAAKE BO3paCTaHUS BCE YHCIA, HE MPEBOCXOs-
mue 33, 3anUch KOTOPHIX B JBOHYHOH CHCTEME CUHCIIEHHSA OKAaHYMBAETCS Ha
«100». Yncna B oTBeTE yKa3bIBaiiTe B JECATHYHOH CHCTEME CUHCIIEHHS.
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YkakuTe uepes 3anaTyro B MOPsAAKE BO3PaCTaHUs BCE YHCIIA, HE IPEBOCXOIs-
e 15, 3aMuch KOTOPBIX B IBOMYHOM CHCTEME CUMCIIEHHS OKaHYMBACTCS Ha
«10». Yncna B 0TBETE yKa3bIBalTE B AECATHYHON CHCTEME CUMCIICHMUA.

YKaXUTE Yepe3 3aliaTyIo B MOPSAAKE BO3pacTaHUs BCE YMCIA, HE MPEBOCXOMs-
ke 35, 3aNUCh KOTOPBIX B ABOMYHOH CHCTEME CYMCIIEHHS OKaHYMBAETCs Ha
«110». Yucna B oTBeTE yKa3bIBaldTe B AECATHUHONH CHCTEME CUHCIICHMUS.

KonnuecTBo eavHUL B JBOWYHOM 3amucH yucna 12,25 paBHo...
KonndecTBo eavHuL B IBOMYHOM 3aMUcH Yucia 22,5 paBHO...
KonnyecTBo eqnHul B ABOMYHOM 3anucH yucia 35,625 pasHo...
KonnuecTBo 3Hayalux Hysned B JBOUYHOM 3amucy yucina 29,25 paBHo...
KonnuecTBo 3Hayalux Hysieil B JBOWYHOMH 3anmucH yucna 18,125 paBHo...

Jna konupoBauus 6yks A, b, B, I' petunian ucnoas30BaTh ABYyXpaspsAaHbIE MO-
cnenoBartenbHbie ABoM4HBIE uKcia (o1 00 go 11 coorBeTcTBEHHO). ECnu Takum
obpa3oM 3aKoAMpoOBaTh MocC/eAoBaTeNbHOCT CMMBOJIOB 'BAB u nepesectu
pe3yabTaT B IIECTHAAUATEPHYHYIO CHCTEMY CYHMCIIEHHS, TO MOIYYHTCH. ..

Jlia xonupoBanus 6ykB A, B, B, I' petniau vcnoib30BaTh ABYXpa3psaHbIE 110-
cienoBartebHble ABoH4YHbIE uKcia (oT 00 xo 11 cooTBeTcTBEHHO). ECiin Takum
00pa3oM 3aKOJHPOBATh MOCJIENOBaTENLHOCTh CUMBOJIOB BABI u nepesectu
pe3yJIbTaT B BOCBMEPHUHYIO CUCTEMY CUMCIIEHHS, TO MMOJYYHTCH...

Jns xoauposanus O6yks A, b, B, I" pewunnu Henoib3o0BaTe AByXpa3psAdHBIE 110-
cienoBaTeNbHble JBOMYHbIE yKcia (oT 00 go 11 cootBeTcTBEHHO). ECiin Takum
o6pa3oM 3akoaupoBaTh MOCenOBaTeIbHOCTh CHMBOJIOB BI'BA U nmepeBectH
pe3yabTaT B YETBEPUUHYIO CUCTEMY CUMCIIEHHS, TO MONYUYHUTCH. ..

Jna kogupoBaHus OykB A, b, B, I pemniu ucnosnabs30Bath ABYXpa3psiAHbIC [10-
cienoBartenbHble ABou4HbIe yKcia (ot 00 go 11 coorBercTBEeHHO). ECiin Takum
o6pa3oM 3aKoIMpoOBaTh MOCIEN0BaTEIbHOCT CHMBOJIOB 'TABB u nepeBectn
pe3yNibTaT B MIECTHAAUATEPUYHYIO CHCTEMY CYHMCIICHHUS, TO MOJIYUHUTCH. ..

Jia koguposaHus O0ykB A, b, B, I' peinin ucnonb3oBaTh AByXpa3psAaHbIC M0-
cnenoBaTesbHble ABoMuYHbIe yKcia (oT 00 go 11 cootBeTcTBeHHO). ECiiM Takum
00pa3oM 3aKOIMpOBATh MOCIENOBAaTENLHOCTh CMMBOJIOB I'BBA U nepesectu
pE3yJIbTaT B IIECTHAAUATEPUYHYIO CUCTEMY CUMCIIEHHS, TO MOYyYHTCH. .
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4

Kak mnpencrasnsercs paecaTHyHoe d4Mciao 13,5 B IBOMYHOH CHCTEME
cuucnenusn’?

Kak npencrapnsercs necatuuHoe yuciio 21,375 B 1BOUYHOM CHCTEME CUMCIICHHA?
Kak npencraBnsercs aecATHYHOE YUCIIO0 41,25 B IBOUUHOM CUCTEME CUUCIICHHA?
Kaxk npeacrasnsercs AecATHYHOE YUCIIO0 38,75 B JBOWYHOH CHCTEME CUUCIICHHA?
Kak npeacraBisieTcs AE€CATHYHOE YKCII0 27,625 B IBOMYHOH CHCTEME CUMCICHHUA?

Kak npeacraBnsercs necsituuHoe 4ucio 416 B BOCbMEpPUYHON CHCTEME CUHC-
neHus?

Kak npeacrapisercs necsitiuHoe 4ucio 510 B BOCbMEpHYHOH CHCTEME CUHC-
neHus?

Kak npeacraBnsieTcss JECATUYHOE YUCIIO 235 B BOCBMEPHYHOI CUCTEME CHHC-
JeHusn?

Kak npencraBnsercss aecsiTuuHoe Yuciio 333 B BOCBMEPUYHOM CUCTEME CUHC-
neHus?

Kak npencraBnsieTcs aecsaTudyHoe yucio 247 B BOCBMEPUYHON CHCTEME CHHC-
neHus’?

Kak npeacraBnsercs aecatuuHoe yuciao 523 B mieCTHaAUATEPUYHOMN CHCTEME
CUHCIICHHA?

Kak npeacrasnsercs aecatuunoe uuciao 680 B miecTHaAUATEPUYHOMN CHCTEME
CUMCIECHHA?

Kak npencrasnsercs aecaTuuHoe 4ucio 495 B 1ecTHaAUATEpUYHON CHCTEME
cuMcreHusn?

Kak npencrasasercsa aecatuuHoe 4ucno 637 B 1IeCTHAAUATEPHYHON CHCTEME
cuyucieHusn’?

Kak npeacrasnsercs aecsatuuHoe 4ucio 892 B 1I€CTHAALATEPUYHOH CHCTEME
cUHCIeHUA?

Beruucnure 3Hayenue cymmbl: 101, + 11g + 10,4. PesynsTar npencrasbte
B BHJIE JECATHYHOTO YHCIIA.
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42| BbIYHCAHTE 3HAYEHHE CYMMBI: 12, + 12 o T 12, Pesynbrar npexncrasbre
B BHJIE JBOHYHOTO YHCIIA.

43| Beunciure 3nauenne cymmsi: 1011, + 15, + 1E .. Pesynbrar npencrasbre
B BUJIC YETBEPUYHOrO YHCIIA.

44| Beuiuncaute 3HaueHHe CyMmal: 1101 10, + 33, + 33, . PesynbTar npeacrasbTe
B BHJI€ BOCBMEPHUYHOTO YHCIIa.

45| Bruncnute 3HaueHue CymMmbl: 221 4 T35 + 55 PesynbTat npeacraBbTe
B BH/I€ LIECTHAALIATEPUYHOIO YHCJIA.

46| BrruuciauTe 3HaUEHHE Pa3HOCTH ABYX umcel: 11 1~ 11g. PesynbraT npencrass-
T€ B BUIE ACCATUYHOrO YUCHA.

47| Boiuncinte 3HaueHue pasHOCTH ABYX dmcen: 31 . — 31, . PesynsTaT npen-
CTaBbTE B BHJE JBOUYHOIO YUCIA.

48| BeluuciauTe 3HaueHHE Pa3sHOCTH JBYX YHCEIl: 573,, — 573¢. Pesynbrar npen-
CTaBbTE B BUJE LIECTHAALIATEPUYHOIO YHCIA.

49| BeluxcauTe 3HaUCHHE Pa3HOCTH ABYX yucen: 101 g — 10011,. PesynbTar npen-
CTaBbTE B BUIE YETBEPUYHOTO YHCIA.

90| Bsruncaute 3HaueHne pasHocTH ABYX ducen: A7, — 11010,. PesynbTar npea-
CTaBbTE B BHJE BOCBMEPHYHOIO YHCJIa.

U3mepenne nHopmMaLun

BeposaTHOCTHDbIN nopxon

ITycTh NOMKHO NPOU3OHTH Kakoe-To cobbiTHe. O003HaYMM KOJHYECTBO PaBHOBEPO-
ATHO BO3MOJKHBIX p€3yJIbTaTOB 3TOro COOBITHS Uepe3 N.

Hanpumep, 6pocaem mMoHeTy. Brinagaer «opei» HIH «pelika» — 3TO PaBHO-
BEPOATHBIE COOBITHA, 3HAUUT, N = 2.

Konuuectso nHpopMaumH i, copepkanieecs B COOOLIEHHH O TOM, YTO MPOH30-
HLIO OXHO U3 N paBHOBEPOATHBIX COOBITHH, OMpeAenseTcs pPelieHHEM YpPaBHEHUS
2'=N. Orcrona

i =log,N.

OnHako 3HaYeHHe lngN HE BCErja OKa3bIBacTCs LECJIBIM YHCJIOM, TOrga Kak
OTB€TOM B 3ajJjayax, Mo CMbICITY HUX ITOCTAHOBKH, MOXET OBITh TOJIBKO LIEJIO€ YHCIIO.
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CnenmoBatenpHO, B 3THX CIy4asX B KaueCTBE OTBETA HANO B3ATh OJMiKaHIuee nejoe
umcio, Gorbuee log N.

JAns peuieHUs monoGHOro ypaBHeHuUs yi06HO BOCNONIB30BaThCs TabauLeH cTe-

neHei yucna 2:

n 2" n 2" n 2"
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 eqMHHLY U3MEPEHHs KoM4yecTBa HHGOPMaLUH IPUHAT [ bum.
Ecnu B hopMyTupoBKe 3a1auu IPUCYTCTBYET TEPMHUH «Hum», 3TO aBTOMaTHye-

CKH NOJpa3yMeBaeT ABOMYHOE KOAUPOBaHHE. Benb 3TOT TEpMHH CIIPaBEUIUB TOJIBKO
JUTA JBOMYHBIX an¢aBUTOB U O3HaYaeT «binary digit» — «06ouunsili 3naky. Takue 3a-
Ja4M PELIAIOTCs C NPUMEHEHHEM PaCCMOTPEHHBIX Bblllie HOPMyYI: 2'=Nui=logN.

2
B cnyuae ¢ Moueroii 2' = 2. Otciona i = log,2, otkyna i = 1, T.e. KOIMYECTBO

nH(pOpMaLMH, MOJTYyYEHHOH Nociie OpOCKa MOHETBI, paBHO 1 OUTY.

1

B kopo6ke 16 xybukoB paznuyHbix 1BeTOB. CKOJIBKO OUTOB HHGOPMALIUK He-
ceT CO0OLIEHHE O TOM, YTO U3 KOPOOKH AOCTAJIM 3eJIeHbIH KyOuk?

Pemenne. Pe3ynsTaT BeITackMBaHHSA U3 KOpoOkH m060ro U3 16 kyOuKkoB — co-
ObiTHe paBHOBeposTHOE. [ToaToMy Hcnonb3yem popmyity 2' = N, rae
N =16. CnenoBatejpHo, i = 4.

OTtBer: 4 OuTa.

Ilpu yraaplBaHMM LEJIOTO 4yMcia B Auana3oHe oT / Ao N nonydeHo 7 GUTOB
uHdopmauuu. YeMy paBHo N?

Pewenmue. Vicnonsszyem dopmyny 2° = N, rae i = 7. Cnenosatensho, N = 128.

OtBer: N=128.

Ckonbko HHGOpPMaLMH COAEPKUT COOOLLIEHHE O TOM, YTO HEKHIf YETIOBEK CHIUT
B 12-M psany Ha 19-M MecTe, eciu B kuHOTeaTpe 16 psAnoB 1o 32 MecTa B Kaaom?

Pewenue. Beero B kuHoteatpe 16 x 32 = 512 mecrt, T.6. N = 512. Hcnons3yem
¢dopmyny 2' = N. CnenoBatesisHo, i = log,512=9.

OTtBer: 9 OUTOB.
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Bormnpoc u3Mepenus konudectBa HHPOPMaALMH TECHO CBA3aH CO CIIOCOOOM ee
xonupoBanus. Hanpumep, npeabinyiuas 3agada MoxxeT ObITh copMyiHpoBaHa HHA-
ye: KaKoe MUHMMaJIbHOE KOJIMYeCTBO OMTOB MoTpebyeTcs 11 KOOUPOBaHHA HOMepa
Ka)X[0ro 3puTeNbCKOro MecTa, eClIi B kuHoTearpe 16 psaaoB no 32 Mecta B KaxaoM?

4| Konosmiii 3aMok cefida momkeH nonyckath He MeHee 15000 yHMKanbHBIX
koMOuHauuit. Kox ycraHaBiuBaeTcs ¢ MOMOLUBIO ABYXIO3HLMOHHBIX Mepe-
knoyarened. CkolbKO TakUX Nepewiodaresieii HeoOXOAMMO HCHONb30BaTh
B KOHCTPYKLIMH 3aMKa?

Pewenue. Bocnionbzyemcsa ¢popmyiioi i = log,N. log,15000 = 13,872, [Tomy-
qaeTcd, 4To 13 mepexiroyaTeneit obecneyat 8192 paznUUHBIX KOM-
OuHauui, a 14 nepexmoyareneir — 16384 koMOuHaUMi, YTO ym0-
BJIETBOPSAET YCJIOBHIO 33Ja4H.

OrtBet: He MeHee 14 1BYXNO3UUHOHHBIX MepeKIrOYaTeNeH.

Teneps npeacraBum cebe, YTO B KOHCTPYKLIMH KOJOBOTO 3aMKa MPHUMEHAIOTCS
HE IByX-, @ TPeXNO3HIIMOHHbIE nepekaoyarend. CKoJIbKO nepekioyaTesel norpe-
Oyercs a 3TOM ciiyyae?

Ecnu nepexioyareb TPEXNO3HLHMOHHBIH, TO OH MOXKET HaXOAUTHCSA B OJHOM
U3 mpex pa3IM4YHBIX COCTOSHUH (HanmpUMep, B BEPXHEM, CPEAHEM HJIH HHXKHEM).
B 3TOM cnydae aJis pelieHHs Mbl OyIieM HCIoib30BaTh Oosee o0Lyro popMyy:

x = log N,

rae N — KOJHYECTBO YHHKaJIbHBIX KOMOMHALIMH,

x — TpebyeMoe KOJIHYeCTBO NepeKioyaTenei,

a — YHUCJIO COCTOSIHUI, B KOTOPBIX MOXET HAXOAUTHCS KaXIbIH NEPEKI0YaTeb.

Torna, noacrasnisas 3Ha4eHHS U3 NpeAbIAYLUEH 3aauH, NOTyYHM:

x = log;15000 = 8,753.

OkpyriuB 0 Gnmkaiiero 601bLIEro LEIoro, Nojly4aeM OTBET: 9 Mepekio-

yarteJsieH.

5| CgeroBoe Tab10 cOCTOMT M3 Jamnouek. Kaxaas 1aMnouyka Mo>KeT HaXOAUThCA
B OJTHOM M3 TPeX COCTOSHHH (BKJIFOYEHO, BBIKJIKOUEHO WM Muraet). Kakoe Hau-
MEHbIIIee KOJIHYECTBO JIaMIIOYeK JOKHO HaXOAMThCA Ha Tabio, YTOObI C ero
MOMOLIBIO MOXHO 6b110 nepenath 50 pa3IMyHBIX CHIHAIOB?

Pewenue. Bocnone3yemcs ¢popmyioi x = log, V. 1og;50 = 3,56. Okpyrius 1o
Onnkaiiiero 0oJbLIEro LENIOro, Moayyaem 4.

OTtBeT: MHHHMYM 4 TaMNIOYKH.
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AndasutHblit nogxon

CoobieHne MOXKHO paccMaTpUBaTh Kak JUCKPETHYIO NOCJIEI0BATEILHOCTL 3HAKOB,
IpHHAMJIeXaUMX HekoTopomy andaBury. KonnuecTBo CUMBONOB B alipaBUTE Ha-
3bIBaE€TCA MOwHOCMbio aigpasuma. KonuuecTBo 6UTOB, HE0OX0AUMOE 11 KOAUPO-
BaHHs OQHOTO CMMBOJa aidaBHUTa, HA3BIBAETCH UHPOPMAYUOHHBIM BECOM CUMBONA
angpasuma. Utobsl y3HaTh, CKONBKO OMTOB HHPOPMALH COAEPIKUTCA B HEKOTOPOM
coo01IeHNH, Hal0 KOJIMYECTBO CHMBOJIOB B COOOIIEHHH YMHOXXHTh Ha HH(OpMaLH-
OHHBIA BEC CUMBOJA.

Ecan N — MowHOCTh andaBuTa, TO HHPOPMAaLMOHHBIH BEC OAHOTO CHMBOJa
paccuuThiBaeTca 1o gopmyne: i = log,N. Pesynabrar okpyrisercs 10 baudicaiwezo
b6ovutezo yenozo IHAYECHU.

Ecnu k — Konu4ecTBO CUMBOJIOB B COOOLIEHHH, TO HHPOPMaLIHOHHBIA 00BbEM
BCEr0 COOOIIEHNUS paCCUUTBIBAETCA 10 GpopMyJie:

V=kxlog,N.

6 | AndaBuT HEKOTOPOro sA3bIKa COCTOMT U3 20 cMMBOJIOB. Kakoe K0nH4ecTBO HH-
¢dopMamu B 6uTax OyneT coaepkarh cooOlLIeHHe JIHHOMH B 80 CHMBOJIOB?

Pemenmne. /{11 onpenenenus nHGoOpMaliMOHHOTO BECa OJHOrO CHMBOIa anda-
BUTa B OuTax Bocnonb3yemcs ¢popmynoii i = log,N. log,20 = 4,321.
OxpyrnuB 1o 6mmkaiiiero 60nbLIEro LeNIoro, noay4aeM 5. YMHo-
’aeM 3ToT pe3ynbraT Ha 80 u norydaem 400 6UTOB.

OTtBet: 400 OuTOB.

7| OnexkTpOHHBIH TEPMOMETP XOJOAMIBHHKA CIIOCOOEH HU3MEPATh TEMIIEpATypy
B auanasoHe ot MuHyc 20°C mo mmoc 12°C ¢ Tounocteio 10 0,5°C. Kakoe
MHHHMAaJIbHOE KOIMYECTBO OUTOB NMOTpeOyeTcs i KOAUPOBAHHUA KaXKI0H Be-
JUYHUHBI TEMIIEPATYPhl?

Pemenne. HyxHo omnpenenuTs, CKOJBKO pa3IH4YHBIX BEIHYHH TEMIIe-
paTypel HYXHO peructpupoBatb. TouHocte 0,5°C  ykasbl-
BaeT, 4yro Ha 1°C npuxomutrcs nBa u3Mepenus (1/0,5 = 2).
Ha ortpunarensHelii auanasoH mnpuxoautcs 20x2= 40 wus-
MEDPEHHH, a Ha NOJIOKUTENbHBIA 12 x 2 = 24 y3MepeHus.
YuurbiBas Temnepatypy 0°, nomyyaem 20 + 24 + 1 = 65 uzmepe-
uuid. [Ipumensiem popmyiy i = log,N. log,65 = 6,022. OkpyrisieM no
6rxaiiiero 6OJBIIEro LEIOro U Moy4yaem 7.

OTtBeT: 7 OUTOB.
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EaunNLbI H3MEepeHns KONHYecTBa HHhopMayuu

10

1 6aiit = 8 OuT;

1 kuno6aiit (K6aiit) = 1024 Gaiit = 2'° Gaitr;

1 Mera6aiit (M6aiit) = 1024 K6aiit = 22° 6aiir;
1 TuraGaiit (I'6aiit) = 1024 M6aiit = 2°° 6aiir;
1 Tepa6aiit (T6aiit) = 1024 ['Gaiit = 2*° Gaiir.

227

Ckonbko Merabait HH(OpPMaLHK COAEPKUT COObIIEHHE 00BbeMOM 2°' GUTOB?

Pewenue. Yuutsisas, uto 1 M6aiit = 1024 K6aiit = 22° GaiiT,
a | Gaiit = 8 6ut = 2° 6ur, packKagblBa€M UCXOAHYIO BEIHUYHUHY:
227 6ur = 22° x 24 x 23 Gur = 2* M6aitr = 16 M6aiir.

OTBeT: 16 Mo6aiir.

Ckonbko 6MTOB HH(OPMALIUHU CONEPKUT cooblieHre oobeMom 4 Mbaiita?

Pewenne. 4 M6aiita = 4 x 22° 6aiit = 22 x 229 x 23 6ur = 22° 6uToB.

225

OTtBeT: OUTOB.

228

Ckonbko AucKeT eMKOCThI0 1,44 MOaiiT notpebyetcs Wis XxpaHeHus 2°° GUTOB

UHpopmanuu?

Pewenne. 228 6ur = 229 x 25 x 23 6ut =220 x 2° Gaiit = 2° M6aiit = 32 M6aiir.
32/ 1,44 = 22,222... UckoMoOe KOJHYECTBO THCKET MOXKET OBITh
TOJIBKO HenbIM. [Tonydaercs, uyto norpedyeTrcs 23 AUCKETHI.

OTtBeT: 23 QUCKETHI.

KoaupoBanue mHthopmaumu

KoaupoBanue n3obpaxxenun

[IpeacraBbTe cebe, 4To MpAMOYTrobHYIO (hoTOrpadgHio pa3nvHOBAIN TOPU3OHTANIb-
HbIMH M BEPTHUKAIbHBIMH NPSAMBIMU JIMHUAMH, JPYTHMH CIOBaMHU — HAJIOKUJIU Ha
Hee MEJNKYI0 CeTKy (pacTp). B pe3ynbrare kapTuHka pa3dunach Ha siueiku. Kaxnas
syerKa OKpalleHa B OAMH HBET U Ha3bIBAaC€TCA TOUKOH (WM nUKceneM). LIBeT MOxHO
3aKOMPOBATh, T.€. IOCTABUTh €EMY B COOTBETCTBHE YHUKaJIbHOE Liesoe Yyhcio. Toraa
M300paxkeHHe NpeBpailaeTcs B HAbop HenbIX Yucen. 3aKoMPOBaHHOE TAKUM 00pa-
30M U300pakeHHEe Ha3bIBAECTCA PACMPOBLIM.
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PaccMoTpuM, kak npeacTaBisieTcs UBET Ha 3kpaHe MOHUTOpa. OKpacka OZHOro
MHUKCENs 3KpaHa GOpMHUPYETCs C IOMOILLBIO TpeX 6a30BBIX BETOB: KPACHOTO, 3€JIEHO-
ro, CUHEro. OTH TPH LIBETA SABJIAIOTCSA OCHOBOH 1BeToBOM Moaenu RGB (RGB — Red,
Green, Blue). C ux nomoiup0 MOXHO MONY4YUTh 8 = 23 pa3HbIX LBETOB. B maHHOM
cilyyae Uil KOOUPOBaHHUS KaXAOro M3 Tpex 0a30oBbIX LBETOB AOCTaTO4HO 1 Oura:
au60 3TOT LBET NPHCYTCTBYET B OKpACKe OHOIO MUKces, J100 HeT. JIBOMYHBIH KO
BOCBMHMLIBETHOH NaJIUTPhI IPEACTaBJIECH B Tabmuie:

Kpacnbiii 3eneHblii Cununii IMonyuyaemblii UBeT

0 0 0 YepHubiii

0 0 1 CuHui

0 1 0 3eneHbld

0 1 1 I'ony6oit

] 0 0 Kpachbiit

1 0 1 JInnoseii

1 1 0 Kentoiit

1 1 1 benbiit

OnHako kaxapli LBeT 6a30BOIl MOIENIH XapaKTEPU3YETCH HE TONBKO €ro Ha-
JIMYUEM, HO U APKOCTHIO (MHTEHCUBHOCTBIO).

SIpKOCTb Ka)XIOTro L[BE€Ta KOAUPYETCS BOCBMHUPA3PSAAHBIM JBOMYHBIM YUCIIOM,
T.e. I1yOMHa 1BeTa paBHa 8. CienoBaTelbHO, KOJTUYECTBO OTTEHKOB OAHOro 6aszo-
BOTO LBeTa paBHO 28 = 256 (256 OTTEHKOB KPacHOro, 256 OTTEHKOB 3€J1EHOTO M 256
OTTEHKOB CHHEro). M3 Tpex 0a30BbIX LIBETOB MOXXHO MOIYYUTb 256 x 256 x 256 =
(256)3 ==(2%)’= 2%% = 16 777 216 uBETOB M HX OTTEHKOB. HUHdopmauus o kaxxaom
NUKCesie B BUAECONaMATH 3aiMeT n = 8 x 3 = 24 6uta = 3 baita.

TakuM oOpa3om, aas xpaHeHus oqHoro obpasa 3kpaHa noTpeOyercs 06beM
NaMsATH, PaBHBIH NMPOM3BENECHUIO NIMPHHBI 9KpaHa (B MHKCEIAX) Ha BBICOTY JIKpaHa
(B nukcensx) u Ha » (rnyOuHy uBera). Hampumep, npu pasmepe skpana 1280 x 720
¢dopmyna npumet BuA: 1280 x 720 x 24.

B o6wem cnyvyae 06beM mamaTH, HEOOXOAMMBIH U1 XpaHEHUs paCTPOBOIo
1300paXKeHHs, pacCYUThIBAETCs Mo popmyie:

V=W x H x n(6UTOB),
roe W - mupHHa n300paxkeHus B TOYKaX (MHUKCENX),
H — BbicoTa M300paXkeHHs B TOUKAX (IHKCENAX);
V — 00beM naMATH, HEOOXOAUMBIH A/ XpaHEHUS U300pakeHUs.
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1| Paccuuraiite 06beM BHIEONaMATH, HEOOXOOUMOMH Ul XPaHEHHA PacTPOBOroO
M300paKeHHUs, 3aHUMAIOLLEr0 BECh SKpaH MOHHTOpA C paspellaromiei crnoco6-
HocThI0 640 x 480 nuKkcenel, eciii UCIOb3YeTCs ManuTpa U3 65536 1BETOB.

Pemenue. I'my6una usera paccuuThiBaercs no ¢opmyre n = log K =
= log, 65536 = 16 6uros. CnenoBaTeNbHO, W1 XPaHCHHUA OHOTO
nukcens H3obpaxeHus tpebyerca 16/8 = 2 OGaiita BHACONAMATH.
TakuMm oOpa3oM, [ XpaHEHHs Bcero H3o0pakeHHs norpebyercs
2 x 640 x 480 = 614400 6aiiT = 600 K6aiir.

OtBert: 600 Koaiit.

2 | [lna xpaHeHus pacTpoBoro u3zobpaxeHus pasmMepoM 320x400 nmukcenedt no-
tpeb6oBasiock 125 KbaiiT mamsaTu. Onpenenure KOJHYECTBO LIBETOB B MAIMTPE.

Pemenue. U3o6paxxenne cocrout u3 320 x 400 = 128000 Touek. [Jna xpa-
HEHHA 3TOro uzoOpaxeHus orBoaurcsa 125 x 1024 x 8 = 1024000
OurtoB namaTH. CneqoBaTeNbHO, U1l XPaHEHHA OTHOH TOYKH HYXXHO
1024000 / 128000 = 8 6utoB namatu. Torga n = 8 OuT, a manuTpa
comepxut K = 2" = 28 = 256 uperos.

OTtBeTt: 256 11BETOB.

3| (Hemo-sepcus 2009 2., 3a0aua Al15)
Jnis xoaupoBaHHA LBeTa QoHa cTpaHULB! MHTEpHET HCHONb3yeTcs aTpubyT
bgcolor=«#FFFFFF», rae B kaBblukax 3a1al0TCA LIECTHAALIATEPUYHbIE 3HaYe-
HHUS MHTEHCUBHOCTH LIBETOBBIX KOMNOHEHT B 24-6uTHOI RGB-Monenu. Kakoii
uBet OyAeT y cTpaHulsl, 3agaHHoi TaroM <body bgcolor=«#FFFFFF»>?

1) Genpiii  2) 3enenslit 3) kpacHulii 4) CHHHH

Pewenue. [Ipu onucanuu HHTepHeT-cTpanuub! Ha s3sike HTML nonyckaercs
OMMKCHIBATh LBET B BUIE 16-pHYHOTO YHCIIa, COCTOSLIETO POBHO U3 6
uudp. [IpaBuia TakoBel: mox kaxasid uBetT Moaenu RGB (kak yxe
OTMeYaoch, MMEHHO B 3TOH MOJENHU NPEACTaBIAETCA LIBET Ha JKpa-
HE MOHHUTOpA) OTBOIUTCA 2 LH(PPHL
Yrobbl y3HaTh BKJIaA Kaknoro 6a3oBOro LBETa, IOCIEAOBATENb-
HocTh «FFFFFF» nenwm Ha 3 rpynnel no ase uugpsl B KaXIOMH:

FF — xpacubiit  FF —3enensiit  FF — cunuit.

Hpyrumu cnosamu, 3amuck «FFFFFF» Mbl npeacraBumm kak
«RRGGBBy.

Yucna, 3akoAMpoBaHHbIe ABYMs 16-pHUHBIMH LM(paMH, 0O3HAYaAIOT
spkocTs useTa. FF =255, ,, 4T0 03HauaeT MaKCMMAIIbHYIO IPKOCTS.
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ITpy MakcHMMalbHOH SIPKOCTH Kaxxaoro Lgera B Moaend RGB nony-
yaercs Oenbli LBeT.

OTtBer: Genblii LIBET.

le/l NEpEeBOAC B paCCMaTpUBAEMOEC MNPEACTABJICHHE 6a30BbIX 1[BETOB IIpaBUJjia
TAKOBBI.

® ApKOCTh JAaHHOro 06a30BOro LBETa NOKHA OBITh MaKCHMAaIbHOH (255,, HiH
FF,);

® OCTajbHbIe 0A30BbIE LIBETA OTCYTCTBYIOT, T.€. HX APKOCTb MUHUMaNbHas (00,
wi 0,,).

Janee B TabnuLie NpHBEAECHBI NPUMEPHI HEKOTOPBIX LIBETOB U MX MpEICTaBIIe-
HHe B 16-pu4yHOM BHIE.

HazBanue usera 16-puvHoe npeacTaBJieHHe
KpacHbiii (R) 3eaenslii (G) Cunnii (B)
beneiit FF FF FF
KpacHbiit FF 00 00
3eseHbIi 00 FF 00
Cunnit 00 00 FF
YepHbrii 00 00 00

IToMHMO pacTpoBoOro, CyuiecTBYEeT M APYTOM THII H300paXXeHHs — BEKTOPHBIH.
BekTopHble H300paxceHHs NpeAcTaBlIeHbl HAOOpOM JIMHMI (KaK NPAMBIX, TAK U KpH-
BbIX) M 3yeMeHTapHbIX ¢uryp. Kaxxgas nvHUsA Wi Qurypa onuchbiBacTCs MareMma-
THYECKOH (HOpMyJIOH C yKa3aHHEM ee XapaKTepHUCTHK (LIBET, TOJIIMHA H Ap.). Takoe
ONHMCaHHE 3aHUMAET MEHBLIE MECTA B IAMATH, YEM aHAJIOTHYHOE H300pakeHHE B pac-
TpoBOM Buze. Kpome Toro, mpu macurabupoBaHuM 0ObEKTOB BEKTOPHOH rpaduku
Ka4eCcTBO M300paxkeHHs HE U3MEHAETCA.

KoaupoBanwWe TeKCTOBOM WH(pOpMaLuK

KonupoBaHue TEKCTOBOH HHGPOpPMALMH 3aKIIOYaeTci B TOM, YTO KaXIo-
My TEKCTOBOMY cuMmBony (OykBe, uudpe, 3HaKy INpeNHHAHHA MU Jp.) IPHIIH-
ChIBAE€TCS YHUKAJIbHBIH KOA — ILEeJ0€ 4YHMCiI0. B 3aBHUCUMOCTH OT KOJIMYECTBa
OMTOB, OTBEACHHBIX MMOA KOIUPOBAHHE CHMBOJIOB, BCE€ BHIbl KOIHPOBOK Je€-
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nATCs Ha JBe rpynmnel: 8-paspsanbie W 16-paspsanble. [ Kaxaoro BHIA KO-
IUPOBKH CHMBOJIBI BMECTE C HX KoJamMu oO0pasyloT KOJMPOBOYHYHO Tabnuiy.

B 8-pa3psaHoii kogupoBKe Ui KOOUPOBAHHUA OAHOTO CHMBOJIA OTBOIUTCS 8
6utoB (1 Gaiit). C MX NOMOIIBIO MOXHO 3alUCaTh 28=256 pasHbIX LEJBIX YHCEN H,
CJIe0BaTENbHO, 3aKOAUPOBATh 256 pa3IM4HbIX CHMBOJIOB.

B koaupoBo4HO# Tabaule nepBas MOJOBHHA KOJOB OTBOAUTCS MOJ KOAUPO-
BaHHE YNpaBJIAIOUX (HEBUAMMBIX) CUMBOJIOB, a Takxke OykB aHriumiickoro anda-
BUTa, UM}p 1 3HaKOB npenuHaHus. OcTaBluascs 4yacTb OTBEAEHA MOJ KOAUPOBaHHE
CHMBOJIOB HallMOHAJIbHBIX ajlpaBUTOB. B pe3ynbTaTe Hapoab!, FOBOPSILHKE HA Pa3HBIX
A3bIKax (HE Ha aHIJIMICKOM), HE MOTYT MCIIOJIb30BaTh OJHY M Ty X€ KOJUPOBOYHYIO
Tabauiyy. Yto6sl npaBUIBHO OTOOPa3UTh TEKCT HA SKpaHE MOHHUTOPA, HEOOXOAUMO
BBIOpaTh [UIs HETO MOAXOISLLYI0O KOAUPOBKY. JTO A€NaeT HEBO3MOXHBIM MPaBHIIb-
HOE BOCTIPHUATHE TEKCTa Ha JIIOOOM s3bIKEe, KPOME aHTJIMHCKOTO.

K 8-paspsaHpIM KOAMpOBKAaM, BKJIIOYAIOIIUM B ceOsS KOAMPOBKY CHMBOJIOB
pycckoro sa3bika, oTHocatca ASCIL, IKOU-8, Win 1251 (wmu CP1251).

16-paspsanas komuposka Unicode mossonser mpeacraButh 2'°=65536 pas-
JTMYHBIX CUMBOJIOB. B koznoBo# Tabnuue Unicode npuUCyTCTBYIOT CUMBOJIBI BCEX CO-
BPEMEHHBIX HAlMOHAIbHBIX SA3BIKOB, IPH 3TOM CHMBOJIBI NepBbIX 128 KOgOB coBmna-

narot ¢ ASCIL.

4 | Onpenenute HHPOPMALMOHHBIH 00BEM MOCIOBHLIBI B OUTaX B KOJUPOBKE
Unicode: Mayn 30JO0THMK, La OOPOT.

Yxa3zanue. HyxHo noacuutats KoJI1M4eCTBO CHUMBOJIOB B [IPEAJIOKEHHOH (Ppa-
3e, BKJIIOYas npobesnsl U 3HakH npenuHanus. (Ilpu sTom noapasyme-
BA€TCA, YTO MEXJY CJIOBAMH CTOMT POBHO OJHMH Mpoben, a nepen
3HaKaMH npenuHaHus npobenos Her.) [lonydyeHHOe 3Ha4YeHHE HANO
YMHOXHTb Ha 16, 4TOOBI NOY4YUTH OTBET B OUTAX.

OtBerT: 368 Our.

3apaum x pasneny «HHdopmauus U ee KOAUPOBaHNE>»

1| Cduras, 4TO KaXIbli CUMBON KOAUpYeTCs OBYMsS OaiTaMH, oLeHuTe HHPOP-
MaLHOHHBIH 00bEM B OUTaX ClIEAYIOLIEro NpeIoKeHH:

OOouH nyn — OKojJo 16,4 KUJIOI'paMm.

2 | Cunras, 4yTO KaXABIH CUMBOJ KOAMpYETCS ABYMs GaidTaMu, olleHHUTE HHGOp-
MaLMOHHBIN 00beM B OUTaX ClIEAYIOLIETO NPEJIOKEHHS

Y cemMum HAHeK guTda 6e3 rJjaz=a.

3 | Cuuras, 4yTO KaX /bl CUMBOJI KOOUPYETCS OJHHM GaiiTOM, OlleHUTE HHPOPMa-
LIMOHHBIN 06BbEM B OUTaX CleYIOIETO MPeAToKEHHS:

OmuH nOoMM paBeH 2,54 caHTuMeTpa.
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Cunras, yTO Ka)<Ablii CHMBOJI KOAUpPYETCA ABYyMs OalTaMu, oueHHuTe UHPOp-
MalMOHHBIN 00beM B OUTaX ClelyIOLIero NpeaioKeHus:

KopeHHOe HaceneHue AMEPUKM — UHIOESHLEL.
Cumras, uTO KaXKAbIit CHMBOJI KOAUPYETCS OAHUM GalTOM, oueHuTe HHpopma-
LIMOHHBIN 00beM B OHUTax cledyrolero NpeaioKeHHUs:
MubopmaTrka - Hayka o006 uHopMaluuM UM MHOOPMALUMOHHBIX
npoueccax.
MubopmaumoHHslit 06beM NnpeaioxKeHus

OmHa Mopckas MU paBHa 1852 metpa.

coctapnser 280 6ut. Onpenenure, CKOJIbKUMH OaliTaMM KOAUPYETCS OIMH
CHMBOJI.

HndopmauroHHbIi 00beM Npea1oKeHUS
CKOpPOCTbL B OIMH y3eJl paBHa 1,852 xm/4.
coctaBnser 608 6ut. Onpenenure, CKOJIbKMMH OaliTaMu KOAUPYETCS OIMH
CHUMBOIJL.
HHdopmaunoHHbIi 00beM NpeanoKeHus
Kawy MacioM He UCIOpPTHULL.

coctaysiet 50 Oait. Onpeaenure, CKOTBKMMHA OMTaMH KOAUPYETCS OAMH CUMBOIL.

HHdopMauHoHHbIN 00bEM NpPEIOKEHHS

TpeTba MHOOpMaLUMOHHAas PEeBOJIOLUMA MpoM30olJa B KOHLEe
XIX Beka M OblJla CBsA3aHa C uzobpeTeHMeM
BJIeKTPUYECTRBA .

cocraBiser 103 Oaita. Onpenenure, CKOIbKUMH OUTaMH KOAMPYETCA OIMH
CUMBOIL.

HHbopMaliHOHHBIH 00bEM IIPENI0KEHHUS

OnuvH ¢yT - okonio 30 CaHTUMETpPOB.

coctapnser 512 6ur. Onpenenure, CKOIbKUMH 6alTaMH KOOMpYETCSA OIMH
CUMBOJL.

Ckonbk0 MerabGaiiT MHQOPMALIMU CONEPXKUT coob1IeHHe 00BeMOM 22 OuT?
Ckonbko MerabaiT HHGOpPMalMH COAEPKHUT coobuieHne oobeMoM 2°* 6ut?
Cxonbko MerabaiT MHPOPMaUHH COAEPKUT coobIeHHe 00beMOM 2% 6UT?

CxonbKo Kunobait nuGopMalmu coaepxuT coobuienne o0beMom 226 6ut?
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CKoJIbKO KMJI00alT HH(MOpMaLIMK COAEPKHUT cooblieHrne o6bemom 2'7 Gut?

Ckonbko 6MTOB HHPOPMALIUK COAEPKUT cooO1EeHHEe 0ObeMOM B 8 MerabaiT?
Ckonbko 6UTOB HH(POPMALIMK COAEPKHUT coodiieHre o6beMoM B 16 merabaiT?
Ckonbko 06aiiToB MHPOPMaLIMH COIEPXKHUT coodieHre 06beMoM B 32 merabaiita?
Ckonbko 6aiiTOB HHGOpPMaLIMH COAECPXKUT COOOILEHHE 00bEMOM B 4 rurabaiita?

Ckonbko 6MTOB MHPOPMALIUK COAEPKHUT cooOLIEHHE 00beMOM B 8 rurabant?

s xpaHeHHUs pacTpoBoro u3obpaxenus pasmepom 160 x 128 nukceneii oTse-
au S kuno6alt namsaTH. KakoBo MakCMManbHO BO3MOXHOE KOJIMYECTBO LIBETOB
B MajuTpe u3obpaxenus?

Jig xpaHeHus pacTpoBoro u3obpaxeHus pasmepom 64 x 128 nukceneil oTse-
a4 3 kunobaita namsaTu. KakoBo MakCUMabHO BO3MOXKHOE KOJIMYECTBO LiBe-
TOB B NAJIUTPE U300paxeHus?

Jis XpaHeHHs pacTpoBOro U3o0paxeHus pasmepoM 64 x 32 nukcesnen oTBeNIu
256 Gaiit namsaTH. KakoBo MakCMMaJIbHO BO3MOXHOE KOJIMYECTBO LIBETOB B Na-
autpe uzobpaxeHusa?

Jlns XxpaHeHus pacTpoBoro u3obpaxeHus pasmepom 32 x 32 nukcened oTBENH
512 6ait namatu. KakoBo MakCHUMajibHO BO3MOXHO€E KOJIMYECTBO LIBETOB B I1a-
JuTpe u3obpaxkeHus?

Jlig xpaHeHHs pacTpoBoro u3obpaxeHus pasmepom 64 x 64 nukcenen oTBenu
3 xuobaiita namaTH. KakoBo MakCHMManbHO BO3MOXXHOE KOJHUYECTBO L[BETOB
B NAJIMTpE U300paxeHus?

Kakoii 06beM naMsaTH HEOOXOAUMO BBIIEIUTH MO/ XpPaHEHHE PacTPOBOro u300pa-
XKeHus pasmepoM 128 x 128 nukcenel, eciy B nauTpe nzobpaxeHus 64 usera?

Kakoif 06beM nmamsaTH HEOOXOAMMO BBIACIHUTbH NMOA XpPaHEHHE PacTPOBOro
n300paxeHHs pasmepoM 128 x 128 nukcenel, ecnu B natuTpe U300pakeHus
256 useroB?

Kakoii 06beM mamaTd Heo6XOAMMO BBIIEIHTH IMOX XPAHEHHE PaCTPOBOro
n300paxkeHus pasmepoM 640 x 480 nukceneii, ecnyd B MaJUTpe H300paKeHuUs
16 MHUTMOHOB LIBETOB?

Kakoil 06beM nmaMsATH HEOOXOOHUMO BBIACIHTb IMOA XpaHEHHE PacTPOBOro
u3o6paxkeHus pasmepom 240 x 192 nukcenei, eciid B HaJIUTPe H300paKeHUS
65 ThicaY 1BETOB?
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Kako#l 06beM namsaTH HeoOXOOMMO BBIAETMTH MOJ XPaHEHHE PacTPOBOrO
H300pakeHust pazMepoM 256 x 512 nukcenei, ecnu B NaJIUTpe U300pakeHHs
16 useToB?

CkopocTb nepeaaun gaHHbix yepe3 ADSL-coeanneHue pasHa 2 500 000 6ut/c.
Yepe3s nanHoe coeauHeHue nepeaarot Qaiin pasmepom 10 merabaiit. Onpene-
nauTe BpeMs nepenaud (aiina B cekyHaax. (CnyxeOHol HHpopMaluer mpe-
HeOpeub.)

Ckopocts nepenauu naHHbix yepe3 ADSL-coenunenue pasHa 5 000 000 6uT/c.
Yepes naHHoe coequHeHue nepenaroT ¢ait pasmepom 1 rurabaiit. Onpenenure
BpeMs nepeaayu ¢aiina B MuHyTax. (Ciry>xeOHoM nHdpopManmeri npeHeOpeub.)

CkopocTs nepenaud naHHeix yepe3 ADSL-coennnenue passa 256 000 Gut/c.
Yepes naHHoe coeAMHeHHe nepeaarot daiin pazmepoM 3,5 Merabaiita. Ompe-
aenute Bpems mnepenaud ¢aina B cekyHnaax. (Cnyxe6bHol uHopMaumueit
npeHebpeys.)

Ckopocts nepenaud JaHHbIX depe3 ADSL-coeaunenne pasHa 1000 000
6ut/c. Yepes naHHoe coenuHeHue nepenarot Qain pazmepom 100 merabGair.
Onpenenute BpeMs nepenayu Qaiina B Munytax. (Cinyxe6Hol HHbOpMalMe
npeHebpeus.)

Ckopocts nepenaud naHHbix uyepe3 ADSL-coennnenue paBHa 128 000 Gut/c.
Yepe3 naHHoe coeauHeHue nepeaaroT daitn pasmepom 8 merabait. Onpene-
nute BpeMs nepenaud ¢aina B cekyHaax. (CnyxebOHoi MHpopMauuen npe-
HeOpeus.)

Ckopocts nepenaun naHHslXx uepe3 ADSL-coennnenue paBHa 256 000 6ur/c.
Onpenenure HauOONBLIMI pa3Mep ¢aiiia, KOTOPbII MOXeT ObITh EPEAaH uepes3
naHHoe coenuHenue 3a 10 munyT. (CiryxeOHoi nHpopMaLmen npeHebpeus.)

CkopocTh nepenaun maHHbIx 4yepe3 ADSL-coennnenue paHa 128 000 6ur/c.
Ornpenenure HauOoNbILIKMI pasmep ¢aiina, KOTOPbIH MOXET ObITH NEpeiaH Yepe3
IaHHOe coerHenue 3a 7 MuHYT. (Ciryxxe6Hoi nHdopMalei mpeHebpeus.)

CkopocTb nepenaud gaHHeIX uyepe3 ADSL-coenuHenue paBHa 512 000 6ur/c.
Onpenenute HanGoNBLINI pasMep daiina, KOTOPBIH MOXeET OBITh NIEPEIaH Yepes
JIaHHOEe coeanHeHHe 3a 3 MuHyThI. (CiryxeOHOH HHOopMaLKe npeHebpeys.)

Ckopoctb nepenauu qaHHbix yepe3 ADSL-coennnenue pasua 1 000 000 6urt/c.
Onpenenure HauOOIbLINI pa3Mep Qaiina, KOTOPbIi MOXET ObITh EPEaAH Yepes3
naHHoe coeanHenue 3a 11 cexyna. (Cimyxe6Ho# HHpopMaLme npeHeOpeus.)
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Cxopoctb nepenaun naHHsIx yepe3 ADSL-coenunenve pasaa 3 000 000 6ut/c.
Onpenenurte HauOONBIIMIA pa3mep ¢aiina, KOTOpbI MOXKET ObITh [IEPEaH Yepes
JaHHoe coenuHenue 3a 9 cexyna. (CiyxebHoi HHbopmauuer npeHebpeys.)

CkonbKo CeKyHa notpebyercs MoaeMy, NepeaaroieMy HHPOpMaLHIo CO CKOpO-
ctbio 19200 6uT/c, yTOOBI NEpENATh LIBETHOE pacTPOBOE H300paXkeHHE pa3MEPOM
1024 x 768 nukceneii Npy yCJIOBHH, YTO B AIKTPE 65 ThICAY LBETOB? Pe3ynbTar
npeacTasbTe LENbIM YucioM. (CayxeOHOH HHPOpMaLKer npenebpeysb.)

Ckonbko cekyH norpebyercs MoaeMy, nepeaaroiieMy HHHOPMALHIO CO CKO-
pocteio 14400 6ut/c, yTOOBI MEpPENaTh LIBETHOE PacTpPOBOE H300paxKeHHe pas-
mepoM 800 x 600 nukceneit npu yclioBHH, YTO B nanuTpe 256 uBetoB? Pe3yib-
TaT NpeAcTaBbTe UeabIM YuciioM. (CinyxebHol nHdopMaLueil npeHebpeys.)

Ckonbko cekyHa notpebyercs Moaemy, nepeaaromeMy HHPOpMaLHIO CO CKO-
poctbio 33600 6ut/c, 4TOOBI MEpenaTh LIBETHOE PaCTpOBOE M300paxKeHHeE pas3-
mepoM 640 x 480 nukcened Mmpu yCIOBHH, YTO B NajguTpe 16 MiIH UBETOB?
Pesynbrat npencrasbsre HenbiM yuciioM. (CnyxeOHol HHPOpMauHel npeHe-
Opeub.)

Ckonbko cekyHI notpebyercs MoleMy, nepearomemMy HHPOPMaLHIO CO CKO-
poctbio 9600 6uT/Cc, yTOOBI NEpEnaTh LBETHOE pacTpoBoOE H300paXkeHHE pa3Me-
poM 1024 x 768 nukcenel npu yClIOBHH, 4To B nanutpe 16 ueros? Pesynbtar
npenctaBbTe LEABIM YHcIoM. (CnyxebHo#M nHpopMaured npeHedpeus.)

Ckonbko CeKyH/ noTpedyercs MoAeMy, NepeaoneMy HHHOPMALIHIO CO CKOpPO-
cTbio 24000 61T/C, yTOOBI NIEPENATL LIBETHOE PAaCTPOBOE H300pakeHHE Pa3MEPOM
1440 x 800 nukcenel mpu yCJIOBHH, YTO B ATKTPE 65 ThICAY LBeTOB? Pesynbrar
npencraBbTe LEabIM YucioM. (CiyxeOHoi nHpopMalmen npeHebpeys.)

Ckonbko cekyHI moTpebyeTcs MoJeMy, nepearomemMy HHPOpMalHIo co CKo-
poctbio 28800 6ut/c, uro6el nepenath 100 crpanuu Tekcra B 40 cTpok no
60 cMMBOJIOB KaXK[1asi IPH YCJIOBHH, YTO KaXXblii CUMBOJ KOJUPYETCS ABYMS
Gaiitamu? PesynbraT npencraBbre HenabM yuciaoM. (CinyxeOHoN nHpopMauu-
et npeHebpeus.)

CkonbKO CeKyHI noTpebyeTcsi MoaeMy, NepeaaronieMy HHPOPMaIHIO CO CKO-
poctbio 33600 6uT/c, 4yTOOBI Nepenars 250 cTpaHuL TekcTa B 45 CTPOK MO
63 CHMBOJIOB KaXkJas IIPH YCJIOBHH, UTO KAXKAbII CHMBOJ KOAUPYETCS OXHUM
Gaiitom? Pesynbrat npeacraspte LenbIM ducnoM. (CnyxebHoi uHbopManu-
eil npeHebpeus.)

Ckoubko ceKyHA noTpedyercs MoaeMy, nepeaaronieMy HHPOPMaLHIO CO CKOPO-
cTeio 14400 6uTt/c, yToOb! Nepenars 120 ctpanuu Tekcra B 30 cTpok no 45 cuM-
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BOJIOB Ka)Kasl [IpH YCJIOBUH, YTO KOKIbIi CUMBOJI KOAUpYeTCcs AByMs Gaiitamu?
PesynpTaT npeactasbre uHensiM 4ucaoM. (CmyxeGHo#M HH(pOpMalLmeii npeHe-
Opeus.)

Ckoibko cexyHA norpeGyercs MoaeMy, nepearolieMy HHGOPMALHIO CO CKOPO-
ctbro 19200 6ut/c, yTobbl nepenatk 150 cTpanun TekcTa B 35 cTpok no 50 cumso-
JIOB KaK1as ITPYU YCJIOBHH, YTO KaXIblii CHMBOJI KOAUpPYETCs oaHMM Oaitrom? Pe-
3yJbTaT [peaCcTaBbTe LebM yucaoM. (CiryxeOHoi nHbopMalueii npeHeOpeyb.)

Cxoibko cexyHn notpebyercs MoaeMy, nepeaatolieMy HHPOpPMaLMIO CO CKOpO-
cTbto 9600 Gur/c, yTobbl nepenats 70 cTpaHul TekcTa B 60 CTPOK Mo 75 CHMBOJIOB
Ka)K/1asl ITPY YCIIOBHH, YTO KX CHMBOJ KOAUPYETCs ABYyMsA OGaiitamMu? Pesynb-
TaT MPEACTAaBbTE LEJbIM YUCIOM. (CiyxeOHON HHPOpMaLeil mpeHeOpeys.)

CseroBoe Tab510 COCTOMT U3 JTaMITOUEK, KaXIast U3 KOTOPBIX MOXKET HaXOIUTh-
Cs B TPEX COCTOSHHUAX: «BKJIIOYEHO», «BBIKJIIOYEHO» MM «Muraet». Kakoe
HaMMEHBLIEE KOJIMYECTBO JIAaMNOYEK AOHKHO HaXOAMUTHCSA Ha Tabio, 4TOObI
C €ro NOMOIIBIO MOXHO Obl10 nepenaTh 195 pa3snHuHbIX CUTHAIOB?

CseToBOE TabJI0 COCTOUT U3 JIAMIIOYEK, KaXIast U3 KOTOPBIX MOXKET HAXOAUTh-
Cd B TPEX COCTOSHMAX: «BKIIOYEHO», «BBIKIIOYEHO» HIH «MHraem». Kakoe
HauMEHbLIEE KOJUUYECTBO JIAMIIOYEK NOJXKHO HaXOAHUTbCA Ha Tabio, yToObI
C €ro NOMOIIBIO MOXHO ObLJIO nepeaTh 75 pa3aH4HbBIX CHIHAIOB?

CseToBOE TabJI0 COCTOUT U3 JIaMIIOUEK, KaXKAas U3 KOTOPhIX MOXKET HAXOUTh-
Cd B TPEX COCTOSHMAX: «BKIIOUEHO», BBIKIIOYEHO» WM «Muraem». Kakoe
HauMEHbLIEE KOJMYECTBO JIAMIIOUEK JOJDKHO HaXOAHUThCA Ha Tabio, 4yToObl
C €r0 NMOMOILLBIO MOXHO OBIO 1epenath 255 pa3aMyHbIX CUTHaAJIOB?

CBeToBO€E TabJI0 COCTOMT U3 JJaMITOYEK, KaXKIas U3 KOTOPBIX MOXXET HAXOAUTh-
Csl B IBYX COCTOSIHMAX: «BKJIIOYEHO» MM «BBIKIIOYEHO». Kakoe HauMeHbLIee
KOJIMYECTBO JIAMIIOYEK JODKHO HaXOAUThCs Ha Tab1o, 4ToObI ¢ €ro MOMOLLBIO
MOXXHO Obls10 nepenath 196 pa3nuuHbIX CUTHaNOB?

CseToBoe TabJI0 COCTOUT U3 TAMIIOYEK, Ka)KIast U3 KOTOPbIX MOXXET HAXOAUTh-
Csl B IByX COCTOSIHHAX: «BKJIIOYEHO» UM «BBIKIIOYEHO». Kakoe HauMeHbLIee
KOJIMYECTBO JIaMIIOYEK JODKHO HaAXOIUTHCH Ha Tabo, 4ToObl ¢ €ro MOMOILBI0
MO>XHO ObLTO nepeaats 64 pa3nTuuHbIX CHrHaNa?

CgrertoBoe Tab10 COCTOUT M3 TaMITOYEK, KaX1ast U3 KOTOPBIX MOXKET HAXOAUTh-
Cs B TPEX COCTOSHHAX: «BKIKUEHO», «BBIKIIIOYEHO» WIH «MHUraeT». CKOJIBKO
pa3IMYHBIX CUTHAJIOB MOXHO MEpeaaTh NpH IOMOLUHY TaKoro Tabno, eciu Ha
HeM 6 JaMnouek?
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CeeToBo€ TabJ10 COCTOUT M3 JJaMTOUEK, KaXKas U3 KOTOPbIX MOXET HAXOOUTh-
Csl B TPEX COCTOSIHUAX: «BKJIOYEHOY, «BBIKIIOUEHO» WIH «MHUraeT». CKONbKO
pa3jMYHBIX CUTHAJIOB MOXHO IepeaaTh MpH MOMOILM Takoro Tabno, eciu Ha
HeM S naMnouek?

CBeToBOe TabJ10 COCTOUT U3 JJaMIIOYEK, KaXK1as U3 KOTOPBIX MOXET HaXOOUTh-
Csl B TPEX COCTOSTHUSAX: «BKJIIOYEHO», «BBIKIIOUEHO» UM «MUraeT». CKOJbKO
pa3MYHBIX CUTHAJIOB MOXHO TMepeaaTh NMpH MOMOIIM Takoro Tabio, ecinu Ha
HeM 4 naMnoyKkHu?

CBeToBOE Ta0JIO COCTOUT U3 JIaMITIOYEK, KaxXaasa U3 KOTOPBIX MOXKECT HAXOAUTHCS
B IBYX COCTOAHUAX KBKJIIFOYCHO» HIIH «BBIKIIKOYCHO». CKOJIBKO Pa3IMYHBIX CUT-
HaJIOB MOXXHO N€p€aaTh IIpy NOMOIIH TaKOI'o Ta6.l'10, €CJIM Ha HeM 7 nammnoyek?

CaeToBO€ TabJ10 COCTOMT U3 JIaMTIOYEK, KaXast M3 KOTOPbIX MOXXET HaXOAUTHLCS B
JBYX COCTOSIHUSX: «BKJIIOYEHO» WIH «BBIKJIHOYEHO». CKOJIBKO Pa3IM4HbIX CUIHA-
JIOB MO>XHO T€peaaTh Ipy MOMOLIM TaKoro Tabio, eciau Ha HeM 10 nammnoyek?

KommnbroTepHas Urpa CoCTOMT U3 16 ypoBHE#, Ha KaXXAOM U3 KOTOPBIX UIPO-
Ky HYXHO OTBICKaThb BOCEMb CEKpeTHBIX Kitouel. [Ipu nepexone ¢ ypoBHs Ha
YPOBEHb y UTPOKa OCTAIOTCs BCE HalAeHHBIe KoY. Kakoe MUHHUMabHOE KO-
JIMYECTBO OMTOB NOTPeOyeTCs A KOAUPOBAHHUS CEKPETHBIX KITIOUYEH?

[HaxMaTHast Jocka cocTouT U3 64 nonei: 8 cronbuos Ha 8 ctpok. Kakoe mu-
HUMaJIbHOE KOJIM4YECTBO OMTOB noTpebyeTcs A1 KOAUPOBAaHHUS KOOPAMHAT OJI-
HOTO HIaXMaTHOTO noss?

B 3puTenbHOM 3aie Be MPSIMOYroJibHbIE 00J1aCTH 3PUTEILCKHX KpPECEN: OHa
10 na 12, a npyras 17 Ha 8. Kakoe MUHMMaJIbHOE KOJIMYECTBO OUTOB NMOTPeby-
€TCs 1 KOAMPOBaHHUsA KaXXI0ro MeCTa B aBTOMaTH3MPOBAaHHOM CUCTEME yyeTa
npoaaxu 6ueTos?

Hexotopoe urposoe nose coctout u3 28 kierok. Kakoe MUHUMaJIbHOE KOJIH-
4eCTBO OUTOB NOTpedyeTcs A KOAUPOBAHHS KaXX10W KJIETKH MoJis?

B BeHaauaTH3TaXXHOM OJHOMOABE3AHOM JIOME YCTaHABIMBAIOT LHGPOBOH
aomodoH. Kakoe MHHHMaJIbHOE KOJIMYECTBO OMTOB MOTpeOyeTCs AJIA KOAHPO-
BaHHUs HOMEpa KaXXIOH KBapTHUPBI, €CJIM HA KaXXAOM dTaxe 8 KkBapTup?

CKOJIBKO CYILLECTBYET Pa3IMUHbIX OCJIEA0BATEIBHOCTEH W3 CHMBOJIOB «ILTIOC»
M «KMMHYC» JUIMHOW POBHO S CUMBOJIOB?

CKOJBKO CyILECTBYET pa3iH4HBIX MOC/IEIOBATEIbHOCTEH H3 CHMBOJIOB «X»
1 «O» 1n1MHOHM POBHO 6 CUMBOJIOB?
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CKONBKO CYIIECTBYET Pa3IHyYHbIX IOCIEI0BATENBHOCTEH U3 CHMBOJIOB «ILTHOCY
U «MHHYC» JUIMHOH POBHO 7 CUMBOJIOB?

CKONBKO CYIIECTBYET Pas3jM4HBIX MOCJIEI0BAaTENbHOCTEH U3 CUMBOJIOB «A),
«B», «C» 1 «D» nnuHol poBHO 3 cuMBoa?

CKONBKO CYILECTBYET pa3iH4HBIX [OCIEAOBATEILHOCTEH H3 CHMBOJIOB «A»,
«b» u «B» nnuHo#M poBHO 4 cUMBOJIA?

An¢aBUT HEKOTOPOTro A3bIKa COCTOMT U3 4 cuMmBOJIOB. OueHuTe uHdopManu-
OHHBIH 00BeM cooOl11eHHd B OaliTax IJIMHON B 16 CHMBOJIOB.

AndaBUT HEKOTOPOrO sA3bIKA COCTOUT U3 7 CHMBOJOB. OUEHHUTE HHPOPMALIH-
OHHBIH 00BeM coOOLIeHHs B OUTaX JUIMHOM B 21 CUMBOI.

AJ1paBHT HEKOTOPOTO A3bIKa COCTOUT U3 12 cuMBOJIOB. OLeHuTe HHHOPMALIH-
OHHBIN 00BeM cooblieHus B Oaltax 1yiMHOH B 64 cMMBOa.

AndaBuT HEKOTOPOTO A3bIKa COCTOUT U3 20 cHMBOJIOB. OLIEHUTE HHPOPMALIH-
OHHBIN 00BeM Co0OLIEHH 1NHHOI B 40 CHMBOIIOB.

AndaBUT HEKOTOPOTO A3bIKA COCTOUT U3 54 cUMBOINIOB. OlLileHUTE HHPOpMALIH-
OHHBIN 00BbEM cooO1IeHHs B OaiiTax nnuHO#M B 120 cHMBOJIOB.

HUHdopmalvoHHbIii 00beM cooOLIeHHs MJIMHOH B 64 CHMBOJIa COCTaBJISET
24 6aiita. Onpenenure, U3 KAKOr0 MaKCUMaIbHOTO KOJIMYECTBA CHUMBOJIOB MO-
KET COCTOATH ajlaBUT A3bIKA, HA KOTOPOM HaIlMCAaHO JaHHOE COOOLICHHE.

HUudopmauronnsiii 06beM coobuieHus AJIMHOH B 24 CHMBOJIa COCTaBIIET
12 6aiit. Onpenenure, U3 KAKOro MaKCUMaJIbHOIO KOJMYECTBAa CUMBOJIOB MO-
)KET COCTOATH alihaBUT A3bIKa, HA KOTOPOM HalKCaHO JaHHOE COOOILEHHE.

WHdopmaumonHsii 06beM coobmieHnss anuHoi B 144 cuMBoONa coCTaBisieT
36 6aiit. Onpenenure, U3 KAKOr0o MaKCMMaJIbHOrO KOJUYECTBAa CUMBOJIOB MO-
XKET COCTOATDh a1(haBUT A3bIKA, HA KOTOPOM HAIHMCaHO JAHHOE COOOIIEHHE.

HUndopManmoHHsii 00beM coobuieHus anuHoit B 120 cuMBosa cocTaBiseT
75 GaiiT. Onpenenure, U3 KAKOr0 MaKCMMaJIbHOI'O KOJIMYECTBA CHMBOJIOB MO-
XET COCTOATh alpaBUT A3bIKA, HA KOTOPOM HalKMCaHO JaHHOE COOOIIEHHE.

HHdpopmaumoHHslli 06beM coobmieHus anuHoi B 204 cHMBOJIa COCTaBJIAET
51 Gaiit. Onpenenure, U3 KaKoro MaKCUMajabHOrO KOJHYECTBA CHMBOJIOB MO-
)KET COCTOATH ajIaBUT A3bIKA, HA KOTOPOM HANMCAHO AaHHOE COOOLUEHHE.
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Meteoponoryueckas CTaHUMs BelJeT HaOMOAEeHHE 3a HaNpaBICHHEM BETPA.
Pe3ynbTaTOM OHOrO H3MEPEHHs SBIAETCA OAHO M3 BOCBMH BO3MOXHBIX Ha-
NpaBJIeHHH, KOTOPOE 3alMCHIBAETCA MPH MOMOLIH MHHHMAJIBHO BO3MOXHOIO
konuuectBa 6uToB. CTaHius caenana 384 uzMepenus. KakoB nHpopMaumuoH-
HEI1 00BeM pe3ysbTaToB HabmoaeHui? OTBer ykaxure B 6aiTax.

Merteoponoryueckas cTaHuus BeaeT HAOIIOAEHME 3a HANpaBICHHEM BETpA.
Pe3ysbTaTOM OQHOrO M3MEpEHHs SBISETCA OJHO M3 BOCBMHM BO3MOXHBIX Ha-
NpaBJIeHHii, KOTOPOE 3aIMCHIBAETCA NMPH MOMOILHM MHHMMaJIbHO BO3MOXHOIO
KonuyectBa OutoB. CraHums caenana 264 usmepeHus. Kakos HHGOpMaLHOH-
HBIH 00BEM pe3ynbTaToB HaOmomeHni? OTBeT ykaxHTe B 6aHTax.

Mereoposiornueckas craHuus BeleT HaOlIOIEHHE 3a HalpaBJICHHEM BETpa.
Pe3ynpTaTOM 0AHOrO H3MEpeHHs SBIAETCA OJHO M3 BOCbMH BO3MOXXHBIX Ha-
NpaBJeHUH, KOTOPOE 3aMHUCHIBAETCS NMPH MOMOLY MHHHMAJIbHO BO3MOXHOIO
konuuectBa 6uToB. CraHuus caenana 216 usmepenuii. KakoB HHGopManHoH-
Hbl# 00BeM pe3ynbraToB HabmoaeHui? OTBeT ykaxuTe B GaiiTax.

Mereoponoryueckas craHuMs BeaeT HabioaeHHe 3a HampaBICHHEM BeETpa.
Pe3ynsTaTOM OJHOrO M3MEPEHHUs ABIAETCS OJHO U3 BOCBMH BO3MOXHBIX Ha-
MpaBJIeHUH, KOTOPOE 3aMHUCHIBACTCS NMPH MOMOLIM MHHMMAJIBHO BO3MOXHOTO
konyecTBa 6uTOB. CTaHima caenana 360 uzMepenuit. KakoB nudpopmaumoH-
HbIi1 00BeM pe3ynbTaToB HabmoaeHui? OTBeT ykaxure B 6aiiTax.

Mereoponoriuueckas CTaHUMs BedeT HaOMIONEHHE 3a HAlpaBIEHHUEM BETpa.
Pe3ynbpTaTOM OHOTO M3MEpEHHs ABJIAETCA OOHO M3 BOCBMH BO3MOXXHBIX Ha-
NpaBJeHHUH, KOTOPOE 3aMUCHIBAETCA MPH NTOMOLIM MHHHUMAJIBHO BO3MOXXHOTO
konuyectBa 6MTOB. CraHuma caenana 408 usmepenuii. Kako nudopmanmon-
HbI 00BbeM pe3ynbTaToB HabmoaeHui? OTBet ykaxure B 6aiiTax.

Mereoponorndeckas craHUMs BeAeT HabmoaeHne 3a TeMIepaTypoi Bo3ayxa.
Cuyuraercs, 4To TeMleparypa IO/DKHA ObITh NPEACTaBJICHA LETBIM YHUCIIOM.
I1pu 3TOM OHa HE MOXET OMYCKaTbCA HHXKE MUHYC 43 rpaiyCcoB M NOAHMMATh-
cs Belwe mmoc 51 rpaayca. Kaxnoe 3HaueHHe TeMmepaTypbl 3alIMCBIBAECTCA
NpH MOMOLIYM MHHHUMAJIBHO BO3MOXXHOIO KOJIHYECTBa OMTOB. 3a HEKOTOPBIH
nepuoj BpeMEHH CTaHLuA caenaia 112 uamepenuit. KakoB nHpopMalHOHHBIH
06beM pe3ybTaToOB HabmoaeHHH?

Merteoponornueckas cTaHuMs BeaeT HabmoacHUE 3a TeMIIepaTypol BO3ayXa.
Cumraercs, YTO TeMmnepaTypa JO/DKHA ObITh MPEACTaBJIEHA LENbIM YHCIIOM.
I1pu 3TOM OHa HE MOXKET OIyCKaThCsA HHXKE MHHYC 14 rpaaycoB U noAHUMATh-
ca Beile mmoc 18 rpagycos. Kaxxnoe 3Ha4eHHe TeMIiepaTypbl 3alUCHIBAETCS
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[py MOMOLIM MHMHHUMAJIbHO BO3MOXXHOTO KOJIHMYeCTBa OMTOB. 3a HEKOTOPBIH
NIEpHOA BPEMEHH CTaHUMA caenana 144 usMepenus. KakoB nHGpopMaluoHHbIH
00beM pe3ynbTaToB HAOIIOACHHIA?

Merteoponoruueckas cTaHIus BeAeT HabnIOIEHHE 3a TEMIIEPATYpOil BO3ayXa.
Cuuraercs, 4TO Temmeparypa AOJDKHA ObITh MPEACTABICHA LENBIM YHCIIOM.
IIpu 3TOM OHa He MOXET ONMyCKaThCA HUXKE MUHYC 8 rpalycoB U NIOAHUMATHCS
BBILIE IUTIOC 8 rpaaycoB. Kaxoe 3HaueHHe TeMIlepaTyphl 3alIUChIBAETCA TPH
MOMOILIM MUHUMAaJIbHO BO3MOXKHOI'O KOJTMYECTBA OUTOB. 32 HEKOTOPLIH MEPHO
BpEMEHH CTaHlMA caenana 40 uamepeHuii. KakoB HHGpOpMalHOHHbIH 00beM
pe3yabTaToB HAOMIOAEHUN?

Mereoponoruueckas cTaHIUA BeAeT HabMIOieHHE 3a TEMIIEpaTypoi Bo3ayXa.
CuuraeTcs, YTo TemnepaTypa NODKHA ObITh MpPEACTaBIE€HAa LIENIbIM YHCIIOM.
IIpu 3TOM OHa HE MOXKET ONMyCKAaThCA HHXKE MUHYC 28 rpalycoB U NOAHUMAT-
cs Bblle TUItOC 36 rpagycoB. Kaxzaoe 3HaueHHe TeMIepaTypbl 3alIUCHIBAETCA
NpU MOMOIUYM MUHHMAIBHO BO3MOXXHOTO KOJHYECTBA GUTOB. 3a HEKOTOpPBIH
NIEpUOJ BPEMEHH CcTaHIMA caenana 168 nuamepenui. KakoB nHGopManMoOHHbIH
00BeM pe3ybTaToB HaOMIOACHUH?

Merteoponoruyeckas CTaHIUA BeAET HabMI0IeHHE 3a TEMIIEpaTypoi Bo3ayXa.
CunTaercs, YTO TeMIeparypa AOJDKHA ObITH MpPEACTaBICHA LEIBIM YHCIOM.
IIpu 3TOM OHa HE MOXET OMYCKaThCA HHXKE MUHYC 25 rpadyCcoB U NOJHHUMATh-
cs Bhlle TUTIOC 25 rpamycoB. Kaxmoe 3HaueHHe TeMIlepaTyphl 3allUCbIBACTCS
Npy4 MOMOIIM MHHUMAJIBHO BO3MOXKHOTO KOJHYECTBA OUTOB. 3a HEKOTOPHIN
nepHo BpEMEHHU CTaHUMA caenana 96 uaMepenuid. KakoB uHGOpMallHOHHbIH
00BbeM pe3yabTaToB HabmOaeHUN?

O6B14HBIIi 1OpOXHBIH cBeTOdOp 6€3 HOMONTHUTEIbHBIX CEKIMHA MOJACT 1IECTh
BHJIOB CUTHAJIOB (HENpEpHIBHbIE KPaCHbIM, XEATHIH W 3€JICHBIA, MHUraiolue
KENThIH W 3€JIeHBbIH, KpacHbId M XKENTHIA OOHOBPEMEHHO). DJIEKTPOHHOE
YCTPOHCTBO YIpaBiIeHUSA CBETOGOPOM IOCIENOBAaTENbHO BOCIIPOM3BOIUT 3a-
nucanHble curHansl. [loapan 3anucaHo 96 curnanoB cserodopa. OuexHure
JaHHbI HHPOPMALIMOHHBIH 00bEM.

OOb14HBIH TOPOXKHBIH cBeTOGOp 6€3 AONOTHUTENbHBIX CEKLIMH MMOJAET ECTh
BHJIOB CHTHAJIOB (HeNpepbIBHBIE KPACHBIH, XENThId U 3eJIeHbIH, MUralouue
KENTBIA M 3€JICHBbI, KPacHBI M JKENThI OJHOBPEMEHHO). OJIEKTPOHHOE
YCTPOHCTBO YTIpaBJIEHHS CBETO(GOPOM IMOCIEROBATENLHO BOCIIPOHU3BOAMT 3a-
nucaHHble curHanbl. [Toapan 3amucaHo 45 curHanoB cBeTodopa. OueHute
JaHHBIA HHPOPMALIMOHHBIH 06bEM.



Koanposakue uHdopmaLmm 33

a3

94

95

97

2—1648

OObI4HBII 1OPOXHBIH cBETOGOp 63 NOMONHUTENBHBIX CEKIIHHA NOAAET WECTh
BU/JIOB CHUTHAJIOB (HEIMpPEpPBbIBHbIC KPACHBIH, JXENThIH WU 3€JI€HBbIH, MUTAIOLIHE
XENTblH M 3€JeHbIH, KpacHBIH M XXENThIi OJHOBPEMEHHO). DJIEKTPOHHOE
YCTPOMICTBO YIMpaBjieHHs CBETO(OpPOM MOCIECIOBATENBHO BOCIIPOU3BOIUT 3a-
nucaHHble curHabl. [Toapsaa 3anucaHo 72 curHana ceerogopa. OueHuTe AaH-
HbIH HH)OPMALIMOHHBIH 0OBEM.

OO6bI4yHBIN HOPOXKHBII CBeTOGOp 6€3 NOMONIHUTENBHBIX CEKLUA NMOJAET WECTh
BHJIOB CHTHAJIOB (HEIMpPEpPBbIBHbIE KPACHBIN, )XENThIH H 3€JCHBIA, MHUTAIOLIHE
XKENTbIA M 3eNeHbld, KpacHbIH W JKEJITbIH OJHOBPEMEHHO). JJEKTPOHHOE
YCTPOHCTBO YIpaBJIEeHHS CBETO(OPOM MOCIEAOBATENBHO BOCIPOU3BOAUT 3a-
nucaHHble curHaisl. [loapsan 3anucano 120 curHanor cBerodopa. OueHute
JIaHHbIi HHQOPMALIMOHHBIH 00BEM.

OO6bIyHBIH TOPOXHBIH cBETOdOp Oe3 NOMOMHUTEIBHBIX CEKLIHI MOJaeT IEeCTh
BHIOB CUTHAJIOB (HEMpPEpPBbIBHbIE KPACHBIH, KEATHIH U 3€JEHBIH, MUTalOIIHE
XENTbIH M 3€JICHBbIH, KPacHbIH H JKEJTbIH OJHOBPEMEHHO). JJIEKTPOHHOE
YCTPOHCTBO YIPABJICHHS CBETO(GOPOM MOCIEAOBATENLHO BOCIIPOU3BOIMUT 3a-
nucaHHble curHanel. Iloapsa 3anucaHo 144 curhana cBerogopa. Ouenure
JaHHBIA HHPOPMALIHOHHBII 00BEM.

[IndpoBoii BONLTMETP H3MEPAET BENUYUHY HAMNPSXKEHHA C TOYHOCTHIO JIO
0,01 B. Onpenenvite MUHUMAaJIbHYIO Pa3pAAHOCTh aHAJIOro-uuQpoBoro mnpe-
obpazoBareiis (KOJIMYECTBO OMTOB Ha KaXXI0€ 3HAUECHHE HAMPSKEHHSA), €CIIU
MaKCHMaJIbHOE HaMpsHKEHHE, KOTOPOE MOXKET U3MEPHUTh JaHHBIH BOJBLTMETP,
cocrasiser 6 B.

IIMdpoBoii BOABTMETP M3MEPAET BEJIUYHHY HANpPSXKEHHS C TOYHOCTBIO 0
0,01 B. Onpeaenyure MUHUMAIbHYIO Pa3pAIHOCTb aHAJOrO-LHUGPOBOro Mpe-
obpa3oBarens (KOJIMYECTBO OMTOB Ha KaXIO€ 3HAUEHHE HAMPSIKEHHs), €CIIH
MaKCHMAJIbHOE HaMpsHXKEHHE, KOTOPOE MOXKET U3MEPUTH AaHHBIH BOJIBTMETD,
coctapjser 5 B.

IludpoBoii BONBTMETP M3MEpAET BEIHYHHY HANPSHKEHHS C TOYHOCTBIO 0
0,1 B. Onpenennte MMHHMAaNbHYIO Pa3pAIHOCTb aHaIOro-uugpoBoro mnpe-
obpasoBarensa (KOJIMYECTBO OMTOB HAa KaXIOE 3HAUECHHE HAMPSKEHHSA), €CIIH
MaKCHMAJIbHOE HAMpPsHKEHHE, KOTOPOE MOXKET U3MEPHUTh AAHHBIA BOJIBTMETD,
coctasiser 12 B.

IlndpoBoii BOJABTMETP M3MEPSET BEIHYHMHY HAMPHKEHHS C TOYHOCTBIO 0
0,1 B. Onpenennte MUHHMAJIBHYIO Pa3psIHOCTb aHAJIOrO-LH(POBOro Mpeos-
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pasoBaTeis (KOJHUeCTBO OMTOB Ha KaXKJI0€ 3HaUEHHE HanpsHKEHHUs ), €CI MaKCH-
MasbHOE HalpsHKeHHE, KOTOPOE MOXET U3MEPHUTh AaHHBIN BOJILTMETP, COCTABIISA-
et 20 B.

100 | IludpoBoii BOABTMETp M3MEPAET BENWYMHY HANpPSDKEHHS C TOYHOCTBIO [0

0,1 B. Onpenenure MUHUMAJIbHYIO Pa3psAHOCTh aHaIOro-1HdpoBoro npeobpazo-
BateJ1s (KOMHUYECTBO OMTOB Ha KaXKI0€ 3HAYEHHE HANPSIKEHHU ), €CJIH MaKCUMAalb-
HOE HanpsHKEHHE, KOTOPOE MOXKET H3MEPHTD JaHHbIN BOIBTMETP, COCTaBsAeT 5 B.



FnaBsa 2

OcHoBbl MaTEeMaTUYECKOW NOruKK

Anre6pa noruku

Anre6pa orukH (anrebpa BhICKa3blBaHHi) — 3TO (opMasibHas JIOTHUECKas: TEOPHH,
paszen MaTeMaTHYeCKO# JOTHKH, pa3paboTaHHbli B XIX B. B TpyJax aHIJIMHCKOTrO
Mmarematuka J[xopmka Byns. B anreGpe TOrMKy HCHONB3YIOTCS areebpauveckue me-
moObl AJ1 PEUICHHUS JIOTHYECKUX 3aJa4.

O6bekTamu anreOpbl JOTHKH SBISIOTCS 8bICKA3bIBAHUS.

Anrebpa NOTMKH NMpeAOCTaBIseT MAaTEMaTUUECKHUH almnapar, ¢ IOMOLIbIO KO-
TOPOTrO 3aMHCHIBAIOT (KOAHUPYIOT, POPMAIHU3YIOT), YIPOILAIOT, BEIYUCILIOT U Npeob-
Pa30BBIBAIOT JIOTHYECKHE BHICKA3bIBAaHHA.

Jlocuueckoe évickasviganue — 3TO NOBECTBOBATEIbHOE NIPEVIOXKEHHE, B OTHO-
WIEHHH KOTOPOTrO MOXXHO OJHO3HAaYHO CKa3aTh, HCTHHHO OHO WJIH JIOXKHO. B anre6pe
JIOTUKH OTBJIEKAIOTCS OT COACP>KaHHA (CMBIC/IA) BBICKA3bIBAHHA M pPacCMaTpPUBAIOT
JIMILIB €0 3HaYCHHE.

B 6yneBoii anrebpe (anredpe JIOriku) BO3MOXHBI TOJBKO J1Ba 3HaYCHUA Ui
JIOTU4ECKUX BBICKa3bIBAHHM U JIOTHYECKHUX KOHCTAHT:

e HCTHHA - o603Hauaercs kak True unu 1;
e JIOXD — o603Hauaercd kak False unu 0.

IIpuMephl BBICKA3BIBAHHIL: «CErofHA TEIIOE YTPO», «VS — HPPALMOHANBHOE
YHCIION.
He sBns10TCS BBICKa3bIBAHUAMH CIIEAYIOLIME IPEATOKEHHUA:

® «MOWIET I CErOAHs JOXKIb?» — BOIMPOCUTEIBHOE NPEITIOKEHUE, HE UMEIOLICE
cBouM 3HayeHHeM UCTUHA unu JIOXDb;

® «CHeNlaiiTe JOMAILHEE 3alaHHE» — TOBEJIUTEILHOE NpEATOXKCHHEC; HCBO3MOJXXHO
oNnpeaciauTh 3HAYCHUC BbICKA3bIBAHHUA — HCTHHHO OHO HJIH JIOXKHO,

¢ «3TO NPECAIOKECHHE JIOXKHO» — IIPOTHUBOPCUHUBOC YTBCPIKICHHUC.

3akoHb! areOpsbl JIOTHKH TOMOTal0T ONPEAETUTh HCTHHHOCTD HIIM JIOKHOCTD
COCTaBHBIX BbICKa3bIBaHHH, HE BHUKas B UX coaepxaHue.lloaToMy MpocThIM BhICKa-
3bIBAHMSAM CTaBATCA B COOTBETCTBHE JIOrHYECKUE nepeMeHHble. Hanpumep: 4 — s
BbICKa3bIBaHUA «AHApeil MBaHOB — Bpau», B — «AHApei MBaHOB — m1axmaTuCT»,
X, — «3TOT KapaHIalll KPaCHOTO LBETA», X ,— «ITOT KapaHAALl CHHErO LBETa».

Hapn npocteiMu BbICKa3bIBaHUAMH B aIre6pe JOruKH ONpPEaeIOT JIOTHUECKHE
OINepaltH, B pe3ysIbTaTe ACHCTBUA KOTOPBIX MOIY4YalOTC HOBBIE COCTaBHBIE BHICKa-

3bIBaAHH.

!
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OcHoBHble noruyecKue onepauuu B anreépe noruku
B anrebpe JOrMKH CyLIECTBYIOT TPH OCHOBHBIE OTIEpALIMH.

1. Jlocuueckoe ompuyanue (uneepcus).
O6o3Hayaerca: 4, =4, not 4, He A.
BrickasbiBaHME —4 UCTHHHO NPH JIOXKHOM A U JIOXKHO NPH HCTHHHOM 4.

2. Jloeuueckoe ymHocerue (KOHbIOHKYUS).
O6o3Hayaercs A&B, A and B, A‘B,A A B, AB, A u B.
Bricka3biBaHHE A A B UCTUHHO TOTZ1a M TOJIbKO TOT /1A, Koraa 06a BbICKa3bIBaHUA
A ¥ B HCTHHHBL.

3. Jloeuueckoe cnoscenue (OU3blOHKYUA).
O6o3Havaerca. A v B,Aor B,A+ B, A nau B.
Bricka3biBaHHe A Vv B 105HO TOra ¥ TOJbKO TOrJa, Koraa 06a BhICKa3bIBaHUA
A ¥ B NOXHBI.

OcranbHble onepaluy anreOpsl JOTHKH BRIPAXAIOTCA Yepe3 NepBbie TPHU Ore-
paluy — OTPULIAHHE, KOHBIOHKLIUIO U JU3BIOHKLHIO. [Tepeurcinm ux.

4. Jlocuueckoe cnedoganue (UMnauKayus).
O6o3Hayaerca: A > B, A = B.
Bricka3biBaHue 4 — B 10XHO TONBKO TOraa, korna A MCTUHHO, a B 10XHO.
BaxHo: B onepauuy MMIUIMKALKMH nockuika 4 He 00s3aHa OBITh HCTHHHOM,
B OTJIMYME OT JIOTHYECKOr0 OMepaTopa B A3bIKax NpOrpaMMHUPOBAaHUA «eCiu A
TO B».
WMnnukanus Belpa)kaeTcs yepe3 AU3bIOHKIHNIO U OTPHLIAHHE:
A=>B= -4 VvB.

5. Oxeusanenmnocme (paBHOCHIBHOCTH, HEOOXOAMMOCTb H JOCTaTOYHOCTD).
O6o3Hayaerca: A ~B, A< B, A=B.
Bricka3biBaHHE 4 <> B UCTHHHO TOrJa M TOJIBKO TOrAa, Korjaa 3HauyeHus A u B
COBIIA/IAOT.
OKBHUBAJIEHTHOCTb BBIPKAETCA YEPE3 OTPHLIAHUE, IU3BIOHKLMIO H KOHBIOHKIIMIO:
A< B= (-4 Vv B)A(=BVA).

6. Hcknmouarowee HITH.
O6o3Hauaercs: A XORB, A® B
Bricka3piBanue 4 XOR B uctuHHO, koraa 4 u B He paBHBI.

TMopsaok BbINOJIHEHHS JOrHYECKHX onepanuii 3agaercs KpyribIMH CKOOKa-
M. [1pu oTCyTCTBHM CKOOOK MOPAIOK BIIOTHEHHS ONEepaliii CIEAyIOIHHA: OTPHLIAHHE,
KOHBIOHKLHSA, U3BIOHKLHUA, HeKIoYatoniee NIV, uMIUIMKaus, 3KBUBAJICHTHOCTD.

CocraBHOe BbICKa3biBaHHe (JIOTHYecKas (POPMYJIa) COCTOMT U3 HECKONBKHX
BBICKa3bIBaHUH, COEIMHEHHBIX JIOTHYECKMMH onepaLusiMu. McxoHbie BLICKa3bIBAHHA
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MOT'YT OBITh JIOTHYECKMMH TIEpEMEHHBIMH HJTH JIOTHYECKUMH KOHCTaHTaMH (MMEIOLIH-
MH nocrosHHoe 3HaueHne MCTUHA win JIOXD).

Jlornueckas GpyHKLUMSA ONpeAenseTcs Ha MHOXKECTBE JIOTHYECKHX TIEPEMEH-
HBIX M JIOTHYECKHX KOHCTaHT, NpuHumaloumx 3HaueHne UCTHMHA wm JIOXb.
3HaueHue QyHKLUHU BBIYUCIIAETCSA B pe3yJibTaTe BbIIOIHEHHUS IOTHYECKHX OnepaLii
¢ (nnu Hag) noru4eckuMu onepanaamu. Hanmpuwmep,

FA, B O)=AA(=Bv OO, F(xl, Xy X)) =X, VX,ADX,

Jlornyeckyro GYHKIMIO MOXKHO 3a1aTh AByMs criocobamu: norudeckoit ¢op-
MYyJI0# MM TabuLeit ICTHHHOCTH. Tabnia KICTHHHOCTH 33JaeT 3HaYeHHUA PyHKLIUH
Ha BCeX BO3MOXHBIX Habopax ee nepeMeHHBIX.

Tabauubl MCTHHHOCTH NMPOCTEHIINX JIOFTHYECKHX PYHKIHH:

A| -4 A|B| AAB A|B| AvB
0| 1
11 0

ey Y e -]

—+ 1O |O (O

- O—= O
- O |- O
— |-

>

AXORB

—alajololn
- ol

alalololn

e =i =2 "]

_;oo_a.ﬁ
_LO_L—LU

alalololn

- o=l
o

O | =t | =

3aKkoHb! anre6pbl NOruKu

3akoH Jlna HJIN Jdna A
KomMMyTaTHBHBIH XvY=YvX ANY=YAX
(nepeMeCcTHTEILHBINH):
JIOTUYECKHE TIEPEMEHHBIE MOXKHO
MEHSATh MECTaMH
AcColMaTHBHBIH XVvIVZ=XVIVID|XANAZ=XA(YA2)
(coyerare/IbHBIN):

JIOTHYECKHE NIEpEMEHHbIE

B AU3BIOHKLHAX U KOHBIOHKLHUAX
MOXHO OOBEAHHATD B IPYIINbI
JAucTpubyTHBHbIH XvDNAZ= XA)vZ=
(pacnpenenuTenbHbIi); =(XAZ)v(YAZ) =XV A(YVD
OJIMHAKOBbBIE TIEPEMEHHBIC

B IU3BIOHKIHAX U KOHBIOHKIIHAX
MOXCHO BBIHOCHTb 32 CKOOKH
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OxonuaHue mabauybl

3akoH

Jaa WJIA Jna A

3aKOH HENMPOTUBOPEYHS:
BBICKa3bIBaHHE MOXET OBITH
TOJIBKO HCTHHHBIM HIIH JIOXKHBIM,
TPETHEro He JAaHO

XAn—=X=0

3aKOH HCKJIIOUEHHOr0 TPETbhEro:
BBICKA3bIBAHHE MOXKET OBITh
TOJIBKO HCTHHHBIM HJIH JIOXKHBIM,
TPETHEr0 HE JaHO

Xv—=X=1

IlpaBuiia ne Moprana

—|(X\/Y)=—1X/\—|Y —|(X/\Y):—1X\/—|Y

3aKkoHbI CKJIEHBAHHA

XANVvV(EEXAD=Y [XvDA(XVv Y=Y

HUckioueHHe KOHCTAHT Xv0=X, Xv 1=l XA0=0, XAl=X
JBoliHOro oTpHULAHHS: —— X=X

JIBOMHOE OTPHLIaHHE

MCKJIIOYAaeT OTPULIAHHE

HeMNOTEHTHOCTH XvX=X lX ANX=X
KonTpanosuuuu A—>B = —B— —A

CHATHEe UMILJIMKAUHH

X>Y=—XVY

CHaTHe IKBUBAJIEHTHOCTH

il

A<>B = (AAB)v (=~ AAn—=B)
A<>B = (Av—-B)A(—= AV B)

3aKkoH NorjIoIeHUus

Av(AAnNC) = A AN(AVO) = A

Mpeo6pa3osanne NOru4ecKux BbipaXKeHUN

[Nox npeo6pa3zoBaHHeM JIOTHYECKHUX BIPXKEHUH HITH YIIPOLIEHHEM JIorHyeckoii gpop-
MyJ1bl TOHUMAETC U3MEHEHUE UCXOZHOrO JIOTHYECKOr0 BbIPAXKEHHS B COOTBETCTBHH
C 3aKOHaMH anreOpbl JTOrMKH, IPUBOILIEE K JIOTHYECKOH GopMyJie, B KOTOPOH MEHb-
11€ Onepauri KOHBIOHKIHUH U TH3BIOHKLIMH U HET OTPULIAHKI HEdlleMeHTapHbIX (op-

MyJa. Takxe BbIpaK€HHE CUMTAETCA YNPOLIEHHbIM, €CJIHM NOJYy4YHUBIIAsAcCA ¢GopMmyia
COIEPXKUT MEHbLIEE KOJIUYECTBO [IEPEMEHHBIX.

1 —|(X/\—|X)V(}1V—|y)=—|0\/1=1.

2 | <xv)A(xA—y)=
=—XAWYAXAY)=
=XAXAYA—Y=
=0A—-yA—y=0.

3| wxAyvalxvy)vx=

=—XAYV-UXA—YVX=
=—xA(yvy)vx=—xvx=l.

IIpasuno oe Mopzana
AccoyuamueHulii 3aKOH

Onepayus nepemeHHOU ¢ ee uHgepcue
Onepayus ¢ koncmanmamu

IIpasuno oe Mopzana

Bovinocumcs 3a ckobku obwuti MHOMCUMenb
IIpasuno onepayuu nepemeHHoU C ee UH-
eepcueil
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4

(X VI) A (X V) A (X v —p) =
IToemopsemcs mopoti MHOXCUMeNb — pa3peuteHo 3aKo-
HOM UOeMNOmMeHmMHOCmu

=@ VA VYA VYA (XY ) =
3amem 2epynnupyiomcs 08a nepsvix U 06a NOCNEOHUX
MHONCUmens, K Kaxcoou zpynne u3 08yx MHoxcumeneu
NpUMeHAemcs onepayust CK1eueanus

=y A—x.

—(xAyv-—z)= CHumaem 3Hak ompuyanus, umobel OH cmosn nepeo
OMOeNbHbLIMU NepeMeHHbIMU, a He neped ux Kombuua-
yusimu — npasuno oe Mopzana

=—(x AY) A ——z = [lpasuno de Mopzana u 3aKoH 080UHO20 OMPUYAHUSA

=(—xVv-y) Az

XAYyVXIXAYAzZVIXAZAPp=xAWGAAVZIVZIApP-=
=XAlVZAP)=SXAYVXAZAPD.

Bovinocamcsa 3a ckobku obwue MHOJCUMENYU, NPUMEHAEMCS NPABUN0 onepayull
¢ KOHCmanmamu

Mocrpoenne TabNUY HCTUHHOCTU ANA NOTUYECKUX BbIPAXKEHUH

Tabnuua UCTUHHOCTH JNOrHYecKoi (opMyiibl (QYHKLHMH) BBIpaKae€T COOTBETCTBHE
MEXTy BCEMH BO3MOXKHBIMH HaOOpaMH 3Ha4Y€HHH JIOTHUECKHX NEPEMEHHBIX U 3Ha-
YeHHEM (PYHKLIHH.

Jlna GYHKLUMH OT ABYX MEPEMEHHbIX CyLIeCTBYeT 22 = 4 KOMOMHALMH HaGOPOB
yX 1ep y \ p

3HAYEHMIT IEPEMEHHBIX; U1 DYHKIMH TPEX MepeMeHHbIX — 2° = 8; 114 hyHKuMH ye-
THIPEX [IEPEMEHHBIX — 2*= 16 xoMGuHaLKit 3HaYEHHI HabOpOB NEpEMEHHBIX.

B o6wem cinyyae pis GyHKUHM OT N nepeMeHHbIX KOJIMYeCTBO CTPOK M B Ta-

OnMile HCTHHHOCTH BBIYHCIISIETCS 110 CbOpMyJIC:

1y
2)

3)

M=2N
HocnenoBaTe1bLHOCTh NOCTPOEHUsI TAOJAMLbLI HCTHHHOCTH:

onpeaciauTe KOJIHYECTBO N HCNIOJIBb3YEMBIX INEPCMCHHBIX B JIOTHYCCKOM
BBIPa>XXCHHUH;

BBIYHC/IMTh KOJIHUYECTBO BCEBO3MOXKHBIX HAOOpOB 3HAYEHHUH NEPEMEHHBIX
M=2", paBHOe KONHUECTBY CTPOK B TaG/IUIIE HCTHHHOCTH;

NOoACYHTATh KOJIHYCCTBO JIOTHYCCKHX onepauuﬁ B JIOTHYECKOM BBIPAXCHHH
H onpeaciuTh 4YHCIIO CTOJIOLIOB B TaﬁJ’lHL[e, KOTOpO€ paBHO CYMME 4YHCJIa
NEPEMCHHBIX H KOJIMYECTBA JIOTHYECKHUX onepaum‘i;
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4) o3arnaBuTh CTONOLBL! TabaMLBI HAa3BAaHUAMH INEPEMEHHBIX W HAa3BAHHAMH
JIOTHYECKHX Ollepalui;

5) 3anoaHHUTH CTONOLBI IOTHYECKHX IEPEMEHHBIX HAO0paMH 3HaYEHHH, HanpUMep,
ot 0000 no 1111 c urarom 0001 B ciryyae Uit YeThIpEX NEPEMEHHBIX;

6) 3anoJIHUTh TabIHIy HCTHHHOCTH M0 CTONI011aM CO 3HaUYEHUSMH IIPOMEKYTOYHBIX
olepalHii cieBa HarpaBo;

7) 3amoJHUTh OKOHYATEbHBIH CTO10€1 3HaYeHH i I QYHKUHH F.

Jlanee npuBoOAATCS 3aJa4d Ha NMOCTPOCHHE TAaOMHLIBI HCTHHHOCTH MO JIOTHYe-
ckoit popmyie.

1 | dyHkuus ¢ AByMs nepeMeHHbIMH: F(x,y) = —xAy v = (x vy) v x.

Ilepe- IIpoMexyTouHbIie Tornyeckue GopMyJnl ®ynkuns F
MEeHHbIEe

X |y |w|waAay| xvy [2xVvy)| Ay V= (x VY [ xAyVa(x VY VX

0[0]1 0 0 1 1 1

0|1 1 1 1 0 1 1

1 010 0 1 0 0 1

1 1 10 0 1 0 0 1

2 | OyHKUMA ¢ TpeMs NepeMeHHbIMH: F'=— (x v —y) V X A Z.

Ilepemennbie | IlpomexyTounble Joruueckne GopmMyJinl GOyukuua F
x|y |z |=w]|xvwy | vy — —xAZ | =(xV—y) V —axAz
0] 0[]0 1 1 0 1 0 0
01011 1 1 0 1 1 1
0|1 ]0]O 0 1 1 0 1
0| 1 110 0 1 1 1 1
1 {0 [0]1 1 0 0 0 0
1 {01 1 1 0 0 0 0
1 1100 1 0 0 0 0
1 1 110 1 0 0 0 0

MocTpoenne noruyeckon PyHKuUUM No TabnuLe HCTUHHOCTH

Ecnu u3BecTHa TabMiia MCTHHHOCTH HEKOTOPOH (YHKIIMH, TO [ NOCTpoeHus dop-
MYJIbI JIOTHYECKOH (PYHKLIUM HEOOXOIMMO MOCTPOUTDH IU3IBIOHKIHIO BCEX MOJHBIX 3JIe-
MEHTAPHBIX KOHBIOHKLIMI Ha BCeX Habopax NepeMeHHbIX, NPHHHUMAIOIINX 3Ha4YeHHe 1.

T'0BOpAT, YTO QYHKLMS NIPEACTABIEHA B OUIbIOHKMUBHOU HOPMANbHOU hopme
(JH®D), ecnu oHa mpeAcTaBI€HA TOJILKO B BHAE TPEX OCHOBHBIX JIOTHYECKHX OIIE-
panuit (OTpMLAHUA, KOHBIOHKLIMH, AU3BIOHKIMH) U HE COEPXKHUT OTPHLIAHUH HedJle-
MeHTapHbIX ¢popmyi. Hanpumep:
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(AA-BAC)V(—=4AAB)v(—BA-=0).

Jo6oe norudeckoe BoipakeHHe MOXHO npuBecTd k JIHD.

JAH® HasbiBaeTcst cosepuseHHOU, €CIH BCE KOHBIOHKLIMH COCTOAT M3 OJHOI0
H TOro ke Habopa MepeMEHHBIX, IPUYEM Kaxaas NIEpEMEHHas BXOAUT TONbKO OAHH
pa3 (BO3MOXXHO, ¢ oTpuLiaHueM). Hanpumep:

AA-BACO)V(AABACO)V(AA-BA=C).

IpaBuna MOCTPOEHHS JIOrHYecKoi GPyHKIHMH MO TabJIHLe HCTHHHOCTH JIy4qile
BCETO pa3obpaTh Ha MpUMepe.

1 | ITycTs 3apaHa monHas Tabnuia HCTHHHOCTH HEKOTOPOH QYHKLHMH:
x z F

=

— = = = o] o] o ©
— = o o = =] 0| ©
— o = o =] o] = ©
— o = = o = o ©

1. U3 Tabnuibl HaAO yOAIHTh CTPOKH, B KOTOPBIX 3HadeHHe GYHKUHH paBHO O:
X y z F

0
1
1
1

—l -] Ol ©

1 1
0 1
0 1
1 1

2. Jlna kaxaoH CTpPOKH, B KOTOpOH 3HaueHHe GYHKLHMH paBHO 1, cocTaBisieTcs
KOHBIOHKIHSA U3 BCEX NepeMeHHBIX. [lepeMeHHas BXOAUT B KOHBIOHKLIHIO CO
3HAaKOM OTPHLIaHH, €CJIH 3TA [IEpEMEHHAas B 3TOH CTpOKe paBHa 0:

X y F4 F Bcnomorare/ibHblii cTon0en
0 1 0 1 XAYA—Z

1 0 0 1 XA—YA—z

1 0 1 1 XA—YAZ

1 1 1 1 XAYAZ

3. BeipaxeHust, MOTy4YeHHbIE B Kax IO CTpOKe, OOBEOMHAIOTCSA onepauuei
JU3BIOHKLIUH:
Fx,y,2)= (xAYyA2)VXAYA2ZIVEAYAZDIVXAYAZ).
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Pa3s6op Tvnosbix 3apay EM3

1 | (Uemo-eapuanm 2009 2., 3a0aua A7)
Jl1s Kakoro u3 yka3aHHBIX 3HaueHH X HCTHHHO BBICKa3bIBaHUE
—((X>2) > (X>3))?

1)1 2)2 3)3 44
Pemenne. K peruennto naHHoro Tvna 3aay cieayeT NPUCTYIIATh «C KOHLA.

[locneanss onepauus B BHIpaXXeHHH — OTPULIAHHE K UMILTHKALHH.
[ToctpouM TabaMLly HCTHHHOCTH Ui ONIEpaLiid OTPULIAHUS UMILIH-

KalluH:
A B | A45B | —(4-B)
0 0 1 0
0 1 1 0
1 0 0 1
1 1 1 0

B 3apaue craBuTCs BOonpoc 06 HCTUHHOCTH BBICKA3bIBaHMA, T.€. HAC
MHTEpECYET 3HaUeHHeE «1» B mocneaHeM cTonbLe TabmHILb:

A B - (4—>B)

| 0 1
BMmecto A u B BcTarnsieM BbIpak€HHS U3 HCXOAHOH (POPMYJIBIL:

X>2 [ Xx>3 —((X>2) > (X>3))

1 0 1
Beipaxenne X > 2 no/KHO NPUHMMATh 3HAYEHHE «UCTHHAY, T.€.
X>2.
BripaxeHne X > 3 [OMKHO NMPHHUMATh 3HAYEHHE «JIOXKbY, T.€.
X <=3.

Pemas cucremy HepaBeHCTB, nony4aem, 4yto X =3

OtBer: 3.

2 | (Uemo-sapuanm 2009 2., 3a0aya A9)
CumBonoM F 0603Ha4€HO OJJHO M3 YKa3aHHBIX HW)KE JIOTHUECKUX BBIPAXKEHHH
OT Tpex aprymeHToB: X, Y, Z. Jlan ¢parmMeHT TaGIULIBI HCTHHHOCTH BBIpaxe-
Hus F:

X

zZ F
0 1
0 1
1 0

—o ||~

| O | =
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Kaxoe BbipakeHHE COOTBETCTBYET F7

DoXA—YA—Z 2DXAYAZ 3DXVvYVZ 4)-Xv-Yv-Z

Pemenne. Ecin moaxoaurs Kk peuieHHio 3afadd GopmainbHO, TO JIS KaXao-

OTBerT: 4.

IO U3 YEThIpEX MPEIJIOKEHHBIX BADHAHTOB JIOTHYECKUX BBIPAXKECHHUH
HaJ0 BBIYMCIIMTH 3HaYEHHE BBHIPAXKEHHUA Ha TpeX Habopax HdaHHBIX,
npeacTaBjieHHbIX B TaOnuue. [lonyyeHHble OTBETH HAJO CPaBHUTH
C TEMH, KOTOpbi€ IaHbl B nocueaHeM cronbue. Ecnu pesynbrat BbI-
YHMCJIEHHI He coBMmajgaer ¢ TabJHYHBIM XOTa Obl HA OOHOM Habope
JIlaHHBIX, TO PaCCMaTPUBaEMOE BbIpaXXCHHUE HE SBJIAETCS OTBETOM.

s naHHO#M 3ajayd MpolecC peleHHs MOXHO caenaTh 6onee Ko-
POTKHM, €CJIM 3aMETHUTh, YTO:

1) BeipaxkeHHe (2) — 3TO KOHBIOHKLIMSA TPEX MEPEMEHHBIX, KOTOpas
Ha Habope «1 1 1» (mocneaHsAs CTpoka) NpUHUMAET 3Ha4YeHHUE 1, a B
Tabnuue ykazat 0, TO €CTh 3TO BhIpaKEHHE HE MOXET ObITh OTBETOM;

2) BoipaxkeHue (3) — 3TO AU3BIOHKUHUA TPEX NEPEMEHHbIX, KOTOpas
Ha Habope «1 1 1» (mocnenHsAs cTpoka) MPHHHUMAET 3HaYeHHe 1, a
B Tabnuue yka3aH (0, To €CTb 3TO BbIpaXK€HHE TOXKE HE MOXKET OBITh
OTBETOM.

Tem caMbIM MblI ObICTPO OTOPOCHIIM 1Ba BapHaHTa, a sl OCTaBLINX-
Cs ABYX TpHIETCA [eslaTh BBIYHMCIICHHS A BceX HaODOpOB JaHHBIX,
NpeACTaBIEHHbIX B TaONHLIE.

3 | (Jemo-sapuaum 2007 2., 3a0aua A10)

Kakoe noruueckoe Bblpa)k€HHE paBHOCHIIBHO BbIpaKeHHIO — (A A B) A =C?

l)ﬁAVBVﬂC 2)(—\AVﬂB)/\ﬁC
H(EAv-ByAC 4) -AA-BA-C

Pewennue. HaHHy}O 3alady MOXXHO p€LINTb ABYMA crnoco6amMm.

Cnoco6 1. Jloeuueckue npeobpazoseanus
K BeipaxkeHun1o — (4 A B) npumeHsieM npaBuiio oe MopraHa:
— (A AN B) = (—lA\/ﬂB)

B pesynbrare nonyuum (—Av—B) A —C, 4TO COOTBETCTBYET OTBETY
No 2.
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Cnoco0 2. Tabauunuiil

dna byskuun — (AAB) A =C Hago nocTpouTh TabMLy HCTUH-
HOCTH. DTO JIOTHYECKOE BBIPAXKEHHUE COAEPKHUT TpPHU JIOTHYECKHUE
nepeMeHHble, MOITOMY Bcero OylneT BoceMb HabOpOB 3HAYEHHUH
NEPEMEHHBIX, U1 KOTOPBIX HYXHO BBIYHCIIUTh 3HaU€HHE QYHKLIHH.
IToctpoenue Takod TabaMLbl Nyylle NPOM3BOAMTHL nol3tamHo. 1o
NpaBUly NPUOPUTETA JIOTHUECKHX ONEpaLil CHayalia BbIOJIHAETCS
nercrByue B ckoOkax (T.e. KOHBIOHKLMA AAB), a 3aTeM K HEH CTpo-
uTCcs oTpHLaHHe. Ha cnenyroieM mare HeoOX0AHMO MOCTPOUTH OT-
pHllaHHe TpeThbei Jiornueckoi nepeMeHHoH C (4eMy COOTBETCTBY-
€T 1ecToi cronbel TabMULbI). 3HAUEHHE HUCXOOHOTO BBIPAXKEHHS
— (AAB) A —C BBIYUCAETCA KaK KOHBIOHKLHA JBYX MMOCIEAHHUX IM0-
JYYHUBILHXCS CTOJOLIOB.

01010 0 1 1 1
0101 0 1 0 0
01110 0 1 1 1
0 1 1 0 1 0 0
1 010 0 1 1 1
1 101 0 1 0 0
1 1 0 1 0 1 0
1 1 1 1 0 0 0

B kauecTBe BO3MOXKHBIX BAPHAHTOB OTBETA HaM JaHbI YETBIPE BbIpa-
*eHUs. BhrunciseM X 3HaUYEHHUA /151 KaXK0T0 W3 BXOAHBIX HAOOpOB
J@HHBIX MOJYYEHHOHN TabJHLbl, MPHYEM IIEPBOE XKE HECOBMAACHHE
C IaHHBIMH MOCJIEAHEro CTOJIOLA 03HAYAET, YTO paccMaTpUBaeMas
({byHKUHUS HE ABIAETCS NPABHIILHBIM OTBETOM.

OTtBer: 2.

Kakoe U3 nprBeIeHHBIX HIMEH YIOBJIETBOPAET YCIOBHIO:
(Tlepsast OykBa coriacHas) v (Bropas 6yksa riacHas)—(B cnose 4 6ykBbl)
1) MUXAUJT 2) TPUTOPUIM 3) EBFTEHUN 4) UOJIAHTA?

Pemenue. BeeneM 0603HaueHHs 11 BICKa3bIBaHHM:

e nepBas OykBa coryiacHas — 4;

e BrOpas OykBa rjiacHas — B;

e B cnoBe 4 OykBbl — K.

Torna ucxoaHoe BrICKa3blBaHMe MpUMeT BUA (4 v B) — K.

[TpeoGpazyeM ero: ~(4v B)vK=("4AA~"B)vK.
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CocTaBuM 1J14 BBICKa3bIBaHUA TabuuLy UCTHHHOCTH. Ilpu 3TOM 3a-
METHM, 4YTO HH B OXHOM CJIOBE HET YEThIpEX OyKB, 103TOMY J0OCTa-
TOYHO PaCCMOTPETh TOJBKO CIy4aH, Koraa K J0xHo.

A|B|-4] -B -AA-B K (~AA-B) Vv K
1 1

e el k=] =)

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

— o=

0
0
0

Jlornueckas ¢yukuus npuHumaer 3HaueHue MCTHUHA Ttonbko Ha
OoJHOM Habope BXOIHBIX HaHHBIX: IepBas OykBa — IJlacHas, BTOpas —
coriacHai 4 B ciioBe He 4 OykBbl. M3 npeanoXeHHBIX BapHaHTOB
OTBETOB NOAXOAUT TOJILKO TPETHHA.

OtBeT: 3.

9 | Kakoe u3 npuBEICHHBIX HMEH YAOBJIETBOPSAET YCIOBHIO:

(Bropas 6ykBa riacHas — IlepBas OykBa rnacHas) A [Tocnegusas 6ykBa coriacHas
1) AJIMHA 2) MAPK 3) JIAPbSA 4) AJIEKCAH/P?

Pemenne. BeeaeMm 0003Ha4eHHUs 1)1 BHICKA3bIBAHUIA:

e BTOpas OykBa ry1acHas — A4,
e nepBas OykBa riacHas — B,

e nociaenHas Oyksa coryiacHas — P
Toraa ucxoaHoe BbiCKa3bIBaHHE NMPUMET BUA (4 —B) A P.

CocTaBuM 114 Hero Tabnuuy HCTUHHOCTH. I1pu 3TOM 3aMeTHM, YTO
nocineaHsas OykBa JO/KHA OBITH COTJIACHOM, IMO3TOMY AOCTaTOYHO
PaccMOTpETh TOJIBKO T€ CJIy4au, Koraa P HCTHHHO.

A A—B P (A—>B) A P

1

0
1
1

e =l =1

— = —
Pk | pd | b | p—

1
0
1

Jloruyeckas ¢yHkuusa npuHuMaet 3HadeHue UCTUHA Ha Tpex Ha-
O0opax BXOAHBIX JaHHBIX:

1) nepBas, BTOpas u nociaeAuss OykBbl — coriacHble (0TBeT Ned);

2)nepBas OykBa — rjacHas, BTOpas — COIJIacHas, IMOCHEAHSAS —
coryiacHas (TakUX BapHaHTOB HET);
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3) nepBast ¥ BTOpas OYKBbI — ITIaCHbIE, NOCIEAHSAS — COrjacHas (Ta-
KHMX BApUaHTOB HET).

U3 NpCAJIOKCHHBIX BAPUAHTOB OTBETA MOAXOAUT TOJIBKO YET BeprIﬁ.

OtBerT: 4.

KakoBo HanMeHb111ee HaTypaIbHOE YUCIIO X, MPU KOTOPOM HCTHHHO BBICKa3bl-
BaHUE

(X e X<B0)—((X+ 1)+ (X+1)>80)?

Pemenne. PackpoeM UMIUIMKALMIO, TONYYUM — (X 2< 80) v ((X+1)2 > 80).
H36aBUMCS OT OTpHLIAHHS: (XZ >80) v ((X+1)2 > 80).
DTo BBIpaXECHHE MCTHHHO, KOTJa MCTHHHO 6o X2 > 80, mu6o
(X+1)% > 80. PaccMoTpuM 06a 3THX ciyyas.
1. Tak kak peub HAET O HATYPAIbHBIX (T.€. MOJIOKUTENbHBIX) YHC-

nax, X2 > 80 uctuuuo npu X > 4V5. 6prrnnB, nonyyaeM X > 9.

2. (X+1)*> > 80 uctnnro npu X+ 1 >4V5 1.e X > 45— 1. Oxpy-
IJIUB, OJTy4YHM X > 8.

ConocraBuB 3THX [Ba pe3ysbTara, nojydaeM X > 8.

OrtBer: 8.

VYkaxuTe 3HauYeHUs nepeMeHHbIX K, L, M, N, Ipy KOTOPBIX JIO)KHO JIOTHYECKOE

BbIpa)KCHHE
(—Kv M) — (—L v M v N).

OTBeT 3anuiIXTe B BUAE CTPOKH U3 YETHIPEX CHMBOJIOB — 3HAYEHUH NEpPEMEH-
HeIX K, L, M u N (B yka3zaHHOM nopsiake). Tak, Hanpumep, ctpoka 1101 coot-
BETCTBYET TOMY, uto K=1, L=1, M=0, N=1.

Pemenue. Hano pewnts ypaBuenue (—K v M) —(—L v M v N)=0.

1. TIpeoOpa3dyem BbIpakeHHE, UCMOJB3Ysl (HOpMYJy 3aMEHBI HUM-
IUIMKauuu A—B = A v B:

“(~KvMyv(~LvMvN)=0.
2. [Ilo 3akony ne MopraHa MO>KHO 3an1CaTh:

(KA~"M)v(~Lv Mv N)=0.
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3. Dro Joru4eckoe BripaxkeHHe OyIeT JIOXKHBIM, KOTa JIOXKHBI 06a
BeIpaXkeHUs B ckoOkax. Torza MOXHO 3amucaTb CMCTEMY ypaBHe-
HUH!

{ —Lv Mv N=0, (1)

KAn—-M=0. (2)
4. U3 (1) nonyqaem: ~L=0, M=0, N=0, 3Hauutr L =1, M=0, N=0.
5. ToacraBum M=0 B (2), nonyuum: K A 1 =0. 3nauut, K =0.

6. 3anuiueM 3HaueHHUs nepeMeHHbIX K, L, M u N B yka3aHHOM 1O-
paake: 0100.

Otser: 0100.

8 | CkonbKO pa3NUyYHBIX PELICHUH UMEET ypaBHEHHE
(A~ DHVvKvI)AM=1,
rae J, K, L, M — nornueckue nepeMeHHble? B 0TBeTe HE HYHO MEPEYUCIATH
BCE pa3iuyHbie Habopbl 3HaueHwuit J, K, L, M, Mpu KOTOPBIX BBIMOJHEHO AaH-

HOE PaBEHCTBO. B kayecTBe OTBeTa HYXHO YKa3aTbh KOJMYECTBO TakUX Habo-
pOB.

Pemenne. Hano pewunts ypaBuenue (—K v M) —(—L v M v N)=0.

1. VYmpoctuM ucxonHoe BbIpaxkeHHe. [lo 3akOHy HeENpoOTHBO-
peuus J A ~J = 0. 3anoMHHUM, 4YTO J MOXKET MPHUHUMATH J060€
3HauyeHnue. [lonyyaem: (0 v K v L) A M =1, 4TO paBHOCHJIbHO
(~KvL)AM=1.

2. TlonyyeHHOe BbIpakeHHE MCTHHHO, KOTJa UCTHHHBI 00a 4ieHa
KOHBIOHKIMU: M =1 u ~Kv L =1.

HeTtpynHo BUzeTh, YTO NMOJIyYEHHAs CUCTEMA ABYX YpaBHEHUH HMe-
€T TPH Pa3IHYHBIX PELICHHUs, HO NTPH 3TOM J — Noboe.

OTBer: 6.

El CKONBKO pa3UYHBIX PELIEHUH UMEeT ypaBHEHHE
Kv-Lv—-MyA(Lv~—-Mv-N)=0,

rae J, K, L, M — noruueckue nepeMeHHbie? B 0OTBETe HE HYKHO NMEPEYUCIIATh
BCE pa3iuyHble Habops! 3Hauyenwii J, K, L, M, 1npu KOTOPBIX BBHIMOJIHEHO
JlaHHO€ PaBEHCTBO. B kauecTBe OTBETa HYXHO YKa3aThb KOJHYECTBO TaKUX
HabopoB.



['nasa 2. OCHOBbI MaTEMaTN4ECKO NOFNKM

Pewenne. 1. IlpeoOpa3yeM BbipaskeHHE U BbIHECEM —M 3a CKOOKY, UCTIONb3YS
AUCTPUOYTHBHBIH 3aKOH:
“Mv ("Kv-L)yA(Lv—N)=0.
2. TlonyuyenHoe BbIpa)keHHE J0KHO, KOra 00a uieHa AU3bIOHKLIUH
NPUHUMAIOT 3HAYEHHE WIOXKb», T.€. Mbl UMEEM CHCTEMY U3 ABYX

YPaBHEHUH:
{ —~M=0, (1)
(FKv~-"LYA(LVv~-N)=0. (2)

3. U3 (1) cnenyer,utro M= 1.

4. BoipaxeHue (2) OyaeT JIOKHBIM, €CJIH JIOKHO XOTS Obl OJJHO BbI-
paxenue B ckobkax. [lepenumem (2) kak cucreMy ABYX ypaBHe-
HUH:
{ ~Kv~—-L=0, 3)

Lv~-N=0. 4)
5. 3):Kv~—-L=0, torna K=1u llI=1,a N-moboe (2 peuie-
HHUA).
6. 4):Lv—-N=0,tornralL=0uN=1,aK-nwboe (eure 2 peuie-
HHUSA).

OO61uee KONMYECTBO pEILICHHH PaBHO CyMME KOJIMYECTB PeLIEHUH
KaX10ro ypaBHEHHUs, TO €CTh 4.

OtBeT: 4.

Ckonbko Pa3/IMYHBIX pe].lIeHl/Iﬁ HMECCT CUCTCMA ypaBHeHuﬁ

XIv-X2=1, (1)
X2v-X3=1, (2)

X9v -X10=1. (9)

Pemenne. MoXXHO peliaTh 3Ty CUCTEMY ClIEAYIOLIM 00pazoMm.

Cnoco6 1.
1. TlpeanonoxuM, YTo y Hac €CTh TOJIBKO OAHO ypaBHeHHeE (1). JTo
HMIUTMKauus. JlaHHO€ ypaBHEHHE HMEET 3 pelIeHH .

2. Tlpeanonoxum, YTo y HaC CTh CUCTEMA U3 MEPBBIX ABYX YpaBHE-
Huil. Ecniu coctaButh Tabauily MICTHHHOCTH, TO OyneT 4 peLieHus.

3. Jlns Tpex ypaBHEHHH MOMyYUM 5 pELUEHHH.
4. Jna 9 ypaBHenwuii (10 nepeMeHHbIX) OyaeT 11 pelieHun.
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Cnocob 2.

1. Mycts XI =0, toraa u3 (1) X2=0,u3 (2) X3=0, ..., u3 (9)
X10=0. Ilomydaem nepsslit Habop:

Xl | X2 | X3 | X¢ | X5 [ X6 | X7 | X8 | X9 | X10
0 0 0 0 0 0 0 0 0 0

2. Hycts XI =1, Torna eciu X2 =0, Tou3 (2) X3=0, ..., u3 (9)
X10 = 0. INony4yaem BTOpoii Habop:

Xl | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | X10
1 0 0 0 0 0 0 0 0 0

3. EcmX2=1, rormaus (3),ecim X3=0,10 M3 (4) X4=0, ..., u3
(9) X10 = 0. INonyyaem tpetuii Habop:

Xl | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | X10
1 1 0 0 0 0 0 0 0 0

H T.O.

Ecnu 3aHecTH Bce pemieHus B TabnHlLy, TO MOJYyYUM:

Xl | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | XI0
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 1 1 1 1

OtBeTt: 11.
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3anaum x pa3neny «Anrebépa noruxku»

B 3agauax 1 — 6 cumBoJioM F 0003Ha4Y€eHO 0IHO M3 YKA3aHMbIX B 3a/1a4e JIOTHYe-
CKHX BbIPa’KeHHH OT Tpex apryMeHToB: X, ), 2.

JaH ¢pparMeHT Tad.1HMUBbI HCTHHHOCTH BbipaxkeHHus F. Kakoe Bbipakenne coor-
BeTrcTBYeT F?

1

X Y V4 F 1) XA YV —Z
2

X Y| z ]| F D=XAvZ

0 0 0 1 2)—~(XvYv2Z)

0| 0 | 1 I DNXAYA-Z
3

X| v | z ] F N-(XAY)vZ

1 0 1 1 DXv—-Z—>Y
4

X Y| z | F DYvX—2)

0 0 1 0 D YA (=XVv -2

0 ] 0 1 )Y —> X2

1 1 1 1 HIYvHAX
5

x| v |z ]| F DXvHnaZ

0 0 1 0 Z-(YvX

] 0 1 0 NXANAZ

1 0 1 0 HX—->-NnZ

1 ] ] 1
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10

11

12

13

14

X| v| z]F DAXvIHAZ
0] o 1 0 2)Z->Y

1 0 1 0 NXADNAZ
1 o] 1] o HX>NAZ
1 1 | 1

YKaxuTe, I KaKOrO U3 YKa3aHHBIX 3HAaYeHHH X UCTHHHO BbICKa3bIBaHHE
—(=(X>15) - (X>16))

A) 15  B) 16 B) 17 I) I8

YKaxcuTe, JJid KAaKOro U3 yKa3aHHbIX 3HAYCHUHN X HCTHHHO BBICKA3bIBAHUC
(X> 10) — (50 > (X + 1)).

A) 40 b) 51 B) 52 I 50

Jlns kakoro M3 yka3aHHbIX 3Ha4Y€HUH X UCTUHHO BbICKa3bIBaHUE
(X*(X-8) > -25+2*X) » (X>T)?

1) 4 2) S 3) 6 4) 7

JIns xakoro u3 ykasaHHbBIX 3Ha4€HUH X MCTHHHO BBICKa3bIBaHHE
(X*(X-16)>—-64) > (X>8)?

s 2) 6 3) 7 4) 8

Jinst Kakoro U3 yKa3aHHbIX 3HaU€HUH X JIOXKHO BBICKa3bIBaHHE
(X>7) — (X — "veuerHoe) ?

1) 9 2) 8 3) 7 4) 6

JU1s Kakoro U3 yKa3aHHBIX 3HAU€HHH X JIOXKHO BBICKa3bIBaHHE

(X — HeueTHOE) — (X>7) ?

1) 9 2) 8 3) 7 4) 6

JUis KakMX M3 YKa3aHHBIX 3Ha4€HUH X U ¥ MICTUHHO BBICKa3bIBaHHE:!
(Y>X) A (YAX>0) A (Y<1)?

1) X=0, Y=0 2) X=0, ¥Y=1/2

3) X=0, Y=1 4) X=1/2,Y=1/2

Jlnis KakuX M3 yKa3aHHbIX 3HaYE€HHH X U ¥ MCTUHHO BbICKa3bIBaHHE!
(Y<X) A (Y+X<0) A (Y>-1)?

1) X=0, ¥Y=0 2) X=0, Y=-1/2
3) X=0, ¥=1 4) X=1/2, Y=1/2
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15 | 14 Kkakoro M3 yKa3aHHbIX 3Ha4YeHHH X JI0)KHO BBICKa3bIBaHHE:!
X<ISHAX>12) > (X< 14)?

16 | KakoBo Haubonblee 1enoe YUCIo X, NpH KOTOPOM JIOXKHO BhICKa3bIBAaHHE
((X=12)eX+36 > 0) — ((X+1)*(X-1) > 39)?

17 | KaxoBo HanbonbLIee 11e10€ YUCTIO X, IPHU KOTOPOM JIOKHO BBICKa3bIBaHHE
((X-10)eX+25>0) — (X-X>30)?

18 | KakoBo Haubosnblliee 1ie710€ YHCO0 X, IPH KOTOPOM HCTHHHO BBICKa3bIBAHHE
(Xe(X+1) > 99) — (XX < 80)?

19 | KakoBo Haubosblee 1€N10€ YHCIIO0 X, IPH KOTOPOM UCTHHHO BBICKa3bIBaHHE
(Xo(X+1) > 60) — (XX < 50)?

20 | KakoBo Haubosnbluee 1eJ0€ YUCNIO0 X, IPH KOTOPOM HCTHHHO BBICKa3bIBaHHE
(90<X+X) - (X< (X-1))?

21 | KakoBo HauOonbliee 1enoe Yicio X, Ipd KOTOPOM HCTHHHO BBICKa3bIBaHHE

(50<XX) — (50>(X+1)(X+1))?

B 3agavax 22 — 48 npeoOpa3yiite JoruueckHe BhIPaXKeHHA.

22

23

24

25

26

27

28

29

(AA—B)v (=4 AB)A(AV B)
~(Av B) A (4 A= (Bv —A4))
(A AB)V (AABA (A v —B))
~(~AVB)A (A A (BV—d))
(AAB)V (=4 v B) A (4 v —B)
—(AV =B) A= (=4 A = (=B v A))
(AV —B)A (A ABv AAB)
—(AAB) A=AV — (=B v A))

(Av B) A (A A —B) v (=4 A B))
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31

32

34

35

36

37

39

40

41

42

43

44

45

46

47

48

49

— (A A—B) A= (AV — (=B A A))

(—4 A—=B) v (w4 A —B) v (4 A B))
—~(AABYA—(AA—(BAA))

(A A=B)V ~(—d v ~(B v 4))

(~4V B) A (=4 A B) A (=4 v —B)
~(AA=B)A—(AAB)A(AA—B)
(AA=B)v (=4 AB)v(4nAB)

— (=4 V B)V = (4V (=B A—A))
—~(AABA=C)A (=AY~ (BA-C)
—~(~AA=BAC)A AV = (=B A —-C))
—~(AVBV—=C)A=(AV—(BACO)
~(AVBVC) V(=4 v—(Ba-0)
(AA=(BA-C) A=AV —(=BvC)
—~(AAB)A—(CA—A)A=(BA=C))
—~(AVB)vV—(Cv—-d)v—(-BvC)
—~(AVBV=C)v—(~(AAr=B)vC)
XAYAZV-XAYAZ

S (XA=X)VIAXATYVY)
VKakuTe, KaKoe TOTHYECKOE BHIPAXKEHHE PABHOCHIIBHO BHIPAKEHHIO
~(=4 A ~B) v —C.

YAABA-C 2)AvBvC
3) (4AAB)—>—C 4HAvBv—C
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50 | YkaxwuTe, Kakoe JOrMYECKOE BbIpaXK€HHE PaBHOCHILHO BBIPAXKEHHIO
(—AA—-B)v—C.
DAV ~O)A (B v —C) 2)AvBvC
3)AABv—C 4)=AA—-Cv-BnAr—C

51 | Ykaxure, Kakoe JIOTHUECKOe BbIpaXK€HHE pAaBHOCHIBHO BBIPAYKEHHUIO
(Av —B)A—A.
1)(Av -"B)A A 2)"AA—"B
3)"4v —B H(CCAAB)AA

52 | Ykaxure, KaKoe JOrHYECKOE BhIpaXKCHHE PABHOCHJIBHO BBIPAXKEHUIO
“(—4v "B)A—~C AD.
1YAABA-CAD 2)Av-BACAD
3)"Av Bv~-CAD 4H-AA—"BA CAD

53 | Ykaxure, Kakoe JIOTHYECKOE BhIpAXKEHUE PAaBHOCUJILHO BBIPAaXKEHHUIO
—~AvAAB.
1)B 2) B 3)"4vB 4)-AAB

54 | Ykaxure, Kakoe JTOrH4eckoe BhIpaKEHHE PABHOCUIIBHO BBIPAXKEHHIO
—~AABvVvA.
1)B 2) B 3)AvB 4)AANB

55 | Ykaxure, kaKoe JIOTHYECKOE BbIPAaXKEHHE PABHOCUJIBHO BBIPAXKEHHUIO
~(AA~-B)AC.
)" AvBAC D(AvB)AC
3)"AvBA—C H-AABAC

56 | Ykaxure, Kakoe JIOTUYECKOE BbIPAaXKEHHE PABHOCHJIBHO BBIPAXXEHHUIO

~(—A A ~"B)v—C.
1YAABv —C DAvBvC
3)"AA—-BvC HAvBv—C

B 3agavax 57 — 63 no u3BecTHOM TabHLIe HCTHHHOCTH 3aNHIIHTE JIOTHYECKY IO
¢dyHKuHIO M peobpa3yiTe ee.
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Anre6pa norvku

62

57

61

63
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B 3a1auax 64 — 66 nmo 3aJaHHOMY JIOTHYECKOMY BbIPaXkeHHI0 MOCTPOHTE TAG ML
HCTHHHOCTH.

64| BAC)V(BA—0)

65| UAB)V(CAAC)V(—BAO)

CAABA-OOAAABAC)A(AA—BA—C)

B 3axavax 67 — 74 BbiGepHTe NPaBUIbHBIH OTBET.

67

70

A

72

s kakoro cnoBa MCTUHHO Bricka3biBaHHE
(1 6yxBa — rmacHas) A — (3 OykBa — cornacHas) Vv (4 6ykBa — riiacHas)?

l)abcde  2)bceda  3)abedc  4) bcade

Jlisa xakoro cumBonbHOTO Habopa JIOXKHO Bricka3biBaHMeE:
(IlepBas OyxBa - rnacHas) — ((Btopas 6ykBa - cornacHas) A (mocneaHas
OykBa - cornacHas))

1) Apbaner 2) IIpobka 3) Kpan 4) Apka

Jns kakoro cumBonbHOro Habopa JIOXKHO Bricka3biBaHHeE:
((TTepBas Gyxsa - rmacHas) A ~(Bropas GykBa - rnacHas)) — (Tpetbs Oyksa -
corjiacHas)

1) Kpot 2) Artaka 3) Apbys3 4) Oasuc
Kakoe 13 npuBeieHHBIX MIMEH yIOBJIETBOPAET JIOTHYECKOMY YCJIOBHIO:

(mepBas OykBa cornacHas — BTOpas OykBa coriacHas) A rnocienHss 6yksa
riacHas

1) ETOP 2) AJIEHA  3) CTAHHCJIAB 4) TATBSIHA?

Jlia kakoro u3 HazBaHMii xkuUBOTHBIX JIOJKHO BrICKa3bIBaHHE:
Tpetss OykBa rnacHas — 3akaHYMBaeTCA Ha riacHyio OykBy A B crnose 7
OykB?

1) Jleonapn 2) Ctpayc 3) Kenrypy 4) Bepbmon

Jlina xakoro u3 HasBaHuii ;)xuBOTHBIX JIOJKHO BrICKa3bIBaHHE:
TpeTbs 6ykBa rmacHas — 3akaHuUMBaeTCs Ha IIacHyIo0 OykBy v B ciose 6
OykB?

1) ITyma 2) Jleonapna 3) Kenrypy 4) Crpayc
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13

14

Kakoe 13 npuBeIeHHBIX HIMEH YIOBJIETBOPAET JIOTHYECKOMY YCIIOBHIO:
— (mocnennss GykBa riacHas — nepBas OykBa coriacHas) A BTopas OykBa
coryiacHas

1) MIPUHA 2) APTEM 3) CTEIIAH 4) MAPHUA?

Kakoe U3 npuBeICHHBIX UMEH YIOBJIETBOPSET JOIHYECKOMY YCIIOBHIO
— (nepBas 6ykBa rinacHas — BTopas OykBa riacHas) A mocienHsas Oyksa
racHas

1) UPUHA 2) MAKCHUM 3)APTEM  4) MAPHSA?

B 3apauax 75 — 80 Heo6X0AHMMO HAHTH 3HAYEHHS JIOTHYECKHX NMepeMeHHbIX K,
L, M u N, ynoBJieTBOPSIOLINX YKA3aHHOMY JIOTHYECKOMY ypaBHeHHI0. OTBeT
3aNHINHTE B BH/e CTPOKH H3 YeThIpeX CHMBOJIOB — 3HA4eHMIii nepeMeHHbIX K,
L, M u N (B ykazanHom nopsiake). Tak, nanpumep, ctpoka 1001 coorBercTByeT
TOMY, uT0 K=1, L=0, M=0, N=1.

75

76

77

78

79

K—->-"MyvCLAMAK)YV-N=0
(~(MvL)AK) = (-KA=M)V N) =0
~CMVE) AN A(M—L)=1
K->MVINv-L)yv-(—MAL)=0
“KVKA-LA-MVKALA-MVKALAM=0

KvM)y—-Mv-LvN)=0

B 3agauax 81 — 99 onpenenuTe KOIHYECTBO peLICHHH JOrHYECKOro YpaBHEeHHUA
€ YeThIPpbMS JIOTHYEeCKHMH NepeMeHHbIMH. B 0TBeTe He HY)KHO NepeYHC/IATh
BCe pa3jinyHble Ha0opbl 3HAYeHHIi, MPH KOTOPHIX BHINOJHEHO JaHHOE PaBeH-
cTBO. B kauecTBe oTBeTa HYXHO YKa3aTh KOJIHYECTBO Takux HaGopos.

81

83

84

(KvL)y—=(LAMAN)=0
JAKALA-MANYV-N)=0
“MAKA-NA-JALV-L)=0
(Av—-A)A-BACAD)yv—B=0

K—>LAMYA(CNVN)=0



58 [nasa 2. OCHOBbI MATEMATUYECKOA NOTUKM
86| MA"M)v(K—~"N)Vv(N—->L=0

87| (A—>B)AC)v(DA-D)=0

88| ({—=B)AC)V(DA-D)=1

89| M>KA(-M— ~N)A—~(L— M)=1

80 | (M>KA(-M—L)A(K—L)=1

81| AvBv—-Cv(DA-D)=1

82| (AA—~A)vBv ~Cv(DA-D)=1

93 | K> HDAMANALV(KA-DNA-(MANAL) =1

9| (N> MAK)ACM—= L) AK— L) A (M— K)=1

95 | M> L)AL —KAL—-"MAK—MAO—N=1

86 | (> K) > (MANALYA((UA—K) = —~(MANAL)AM—J)=1
97 | ((N—>P) > (KA LA M) A(—~(-NA—-P)— (-Kv ~Lv -M))=1
98 | (KALAM) > (N> P)A(~Kv-Lv-M—(NvP)=1

Jlornyeckue 3apauu

PaccMmoTpuM TpH THMNa Joruyeckux 3aaad. s kaxaoro tuna 6yaer NpuBeIeHO OTHO
WJIM HECKOJIBKO PEIICHHH.

3apauu 1-ro Tvna

B ycnoBHH NpUBOAATCSA HECKONBKO JBONHBIX WIIM OJUHAPHBIX YTBEPXKACHUH U 1aeT-
Csl OLICHKA UX UCTUHHOCTH, T.€. COOOILAETCs, CKOJIbKO YYaCTHUKOB rOBOPAT TOJBKO
IpaBAy, CKOJIBKO JITYT M CKOJIBKO FOBOPAT TO MPaBLy, TO JOXKb.

1.1

(demo-sapuanm 2009 2., 3a0aua B6)
KnaccHplii pyKOBOOUTENb MOXAJIOBAJICA AUPEKTOPY, YTO Y HEro B Kjacce
NOsIBUJIaCh KOMIIaHUS U3 TPEX YUYEHHKOB, OIMH M3 KOTOPBIX BCETAa FOBOPHT
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1.2

npaBiy, APYroi BCErja JKET, a TPETUH TOBOPHUT Yepes pa3 TO JI0XKb, TO MpaB-
ny. iupekrop 3HaeT, uTo ux 30ByT Kons, Cama u Muiia, HO He 3Ha€ET, KTO U3
HMX TPaBIMB, @ KTO — HeT. OHax bl BCE TPOE MPOTyJSUIM YPOK aCTPOHOMMH.
JIMpEKTOp 3HAET, YTO HUKOTa PaHbLIe HUKTO U3 HUX HE MPOryJIMBal aCTPOHO-
Mu10. OH BbI3BaJI BCEX TPOUX B KAOMHET U MOrOBOPUI ¢ MalbyukaMu. Ko cka-
3an: “Sl Bcerna nporynuBaro acTpoHoMHI0. He BepbTe ToMy, yTo ckaxkeT Cara”.
Cawua ckasan: “2t1o Ol MO# NepBbI Nporyn 3Toro npeaMera”. Muia ckasan:
“Bce, yto ropoput Kons, — npapna”. IMpexTop NOHsI, KTO U3 HUX KTO. Pacmo-
JIOXMTE MEPBbIE OYKBbI UMEH MAJILYUKOB B [IOPSJKE: “TOBOPUT BCEraa Npasmy”,
“Bcerna JokeT”, “MHOTAa rOBOPUT NpaBay, a uHoraa joket . (Ilpumep: ecnu 6l
uMeHa MasibuuKkoB Obiiu PoMa, Tons u Bacs, orBeT Mor 651 6biTh: PTB.)

Pemenue. O603HaunM OykBoii 1 ucTUHHOE (MPaBAMBOE) YTBEPKACHUE U CO-
OTBETCTBEHHO JI — N0XHOE yTBEp>KACHHUE.

3anuiueM yTBEP)KACHHUA KaXKA0TO MaJlbyHKa:

Cama 151 yrBepxaenue Caiun MCTUHHO, 1. k. acTpoHOMHIO
HHMKTO HE MpPOry/MBail

Kons J1 JT | nepBoe yrBepxaenue Koau JIOXKD, T. k. actpoHo-
MHIO HUKTO HE MPOTyNHBall; BTOPOE yTBEPKACHHE
toxe JIOXKD, Tak xak Cailia TOBOPHT NpaBay

Mhuiua J yTBepxaeHue, yto Kons rosopur npasay, JIOXKb

Teneps cpady BuaHO, yto Ko ket Bceraa (OH ABaXAbl MOAPAN
courain),

Cauia roBoput npasay (OH €AMHCTBEHHBIH, KTO CKa3aJl [IpaBay),

[ony4daercs, yto Muiia MOXET Cka3aTh MpaBAy, @ MOXET U COJI-
rarhb.

OtBer: CKM.

Ilets, Baca u Mawa octanuce noma oguu. Kto-to u3 Hux cben Bapenne. Ha
BOIIPOC MaMbl, KTO 3TO clieNiajl, OHH CKa3allu:

A. Tlers: “S He en. Maiua Toxe He ena’.

B. Bacs: “Mama aeiicTBUTENBHO He ena. 3to caenan [lersa”.

C. Maiua: “Bacs BpeT. D10 OH chen”.
BrisicHUTE, KTO €]1 BapeHbe, €CJIM U3BECTHO, UTO JIBOE U3 HUX 00a pa3a cka3aiu
npasiy, a TPETHH OJIMH pa3 COBpas U OJMH pa3 cKa3aj IpaBiy.

Pewienue. BoinenuM U3 ycnoBus 3ajaud NpOCThl€ BHICKa3biBaHUA U 0003Ha-
4UM ux OyKBamu
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Ileta —I1 -M
Bacs —-M II
Mama B Bacs Bper

Moctpoum Tabsuuy, B KOTOpOil COBMECTHM BBICKa3bIBaHUA JIETEH
U BCE BO3MOXXHBIE BapMaHThl UX BbICKa3bIBaHWH, KOrjga IBOE IOBO-
par npasay (U — UCTHHA), a onun To nmpasay, To Henpasay (JI —
JIOXDb). B Hauie#t 3a1aye BO3MOXKHBIX BADHAHTOB TPH.

YcnoBue 1 2 3
3afa4M
Ilets =1 -M J )34 1%
Bacs -M II U J U
Mawa B Bacsa Bper U U JI

[Ipoananuzupyem tabnuiy.

[lepBas k0JIOHKa NMPOTHBOPEYMT YCJIOBHMIO 3aJayM, Tak kak Maiua
YyTBEPXKIAeT, 4yTo Bacs Bper.

TpeTss KONMOHKa TOXE MPOTHBOPEYHMT YCJIOBHIO 3aJayd, TaK Kak
[leTs roBopHT, 4TO OH HE BUHOBAT, a Bacs, YTO OH BUHOBAT.

U3 BTOpO# KONIOHKM cienyeT, yTo Maia ckasana npaBay, 4 BAHOBAT
Bacs, koropslii cka3an npasay npo Mauy v Henpasay npo [letro.

OtBet: Bapense cven Bacsi.

3anauu 2-ro TMna

B ycinoBMH NpHUBOAATCS HECKOJBKO BOMHBIX YTBEPXKIECHHH, B KOTOPBIX OJHO
YTBEpXIEHHE HCTHHHO, a APYroe JOXKHO. Pe3ynbraT — paccTaHOBKa yYaCTHHUKOB MO
MeCTaM.

2.1

(Uemo-sapuanm 2008 2., 3a0aua B4)
Ilepen HayanoM TypHHpa 60J€ABLUIMKH (IKCMEPTHI) BHICKA3AIH CIIELYIOIINE
NPEANOJIOKEHHS MO MOBOAY CBOMX KyMHPOB:

A. Makc no6eaut, bunn — Bropoi.

B. bwunn — tpetuii, Huk — nepBbI.

C. Makc - nocnennuit, a nepsslii J[oH.

Korna copeBHOBaHHS 3aKOHUMJIHUCh, 0Ka3aJ10Ch, YTO KaXkAblii O0IENbLINK ObL1
NpaB TOJILKO B OJTHOM U3 CBOMX NMPOTHO30B. Kakoe MeCTO Ha TypHHUpE 3aHsIH
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Jxon, buin, Huk, Makc? B otBete nepeuncnure 6e3 npo6GenoB Mecta y4yact-
HHUKOB B YKa3aHHOM IIOPSIKE UMEH.

CHavana npoBeAeM pemeHHe ITOH 3aa4id METOAOM NpeoGpa3oBaHHs JIOTH-
YECKHUX BBIPOKCHHH, 3aT€M NIPUMEHHM METOJ PacCy>KICHHH, MOTOM PELIUM 3TY XK€
3amavy, HCIIONb3yA rpad.

Pewienne MeTo10M npeobpa3oBaHus JOTHUYECKHX BbIpajkeHHi

BBeneM 0603HaueHHs U1 JIOTHYECKUX YTBEPKACHHIA:

A. Ml - Makc nobeaur 52 — bwwi Ha BTOpOM MecTe.
B. b3 — bwuina3-mMectre HI — Huxk Gyner nepBbiM.

C. M4 - Makc —nocnenunit /I — nepsslii — [DKOH.
CocTaBUM BbIpaXXeHHUS U KaXKIOro 3KCIepTa

A. (MIA —B2)v(-=MIn B2).

3TO0 3HAYMT, YTO €clH M1 ucTHHHO, To b2 noxxo, UJIN ecnu b2 HCTHHHO, TO
M1 noxno, Tak KaKk KaXKIbIH SKCNIEPT MPaB TONBKO B OAHOM U3 CBOMX NPOTHO30B.

B. (B3A—HI(—B3AHI).

C. (MAA=T)V(-MANT]).

PewnM COBMECTHO MOJTYYEHHBIE JIOTHYECKUE BHIPAKEHHU:
(MIA—B2v—MIAB2) A (B3A-HIv-B3AHNAMAN—TIv-MANI).
CHayana nepeMHOXHM IEPBYIO H TPETHIO CKOOKY:

(MIA—B2AMAA—TIN(MIA~B2A~MANTI(—MINB2AMAN—TT )V
V(~MIAB2A—MANT]).

1-e cnaraeMoe paBHO 0, T. k. M/ AM4 =0 (Makc He MOXET 3aHHUMaTh OJHOBpE-
MEHHO NEPBOE U YETBEPTOE MECTO).

2-e cnaraeMoe paBHO 0, T. k. MIA/]] = 0 (1Ba yyacTHHKAa HE MOT'YT 3aHUMATh
OIHOBPEMEHHO IIEPBOE MECTO).

OcraBisieM TONBKO 3-€ U 4-€ claraeMele.

IIpou3Boas MOACTAHOBKY YNPOILIEHHOTO BHIPAXKEHHA B HCXOQHOE, MOTy4aeM:

(=MIAB2AMAN—-TINv-MINB2A-MANII)N(B3A—HIv—B3rH]I).
ITepemHoxaem:

(=MIAB2AMANSTIAB3A-HI)V(-~MIAB2AM4AN—TIA—B3nHI )V
V(=MIAB2A-MANTIABIA-HIW(—MIANB2A-M4ANTIN-B3NH]I)

[IpoaHanu3MpyeM NOy4EHHEIE CllaraeMeie.
1-e u 3-e cnaraemsle paBHHI 0, Tak kak 52A53=0 (bWt He MOXeET 3aHUMATh
JIBa M€CTa cpa3sy).



62 [nasa 2. OCHOBbI MATEMATUYECKOM NOMUKN

4-e cnaraemoe paBHo 0, Tak kak [{/ AHI=0 (1Ba yyaCTHHKa HE MOT'yT 3aHUMATb
riepBoe MeCTO).
2-e cnaraeMoe paBHo 1, eciiu H1=1, 52=1, M4=1; nns JlxoHa octanoch 3-e Mecro!

OTBerT: 3214.

PellieHne MeTOAOM paccyxaeHHi

Hcnoss3yeM Te ke 0003HaYEHHS YTBEPKAECHUH U BBICKA3bIBaHHS IKCIIEPTOB.
HanoMHuM, YTO KaXabli 3KCIEPT MpPaB TOJBKO B OAHOM M3 CBOMX MPOTHO30B.
A. MI - Makc nobenur, 52 — bunn Ha BTOpOM MecTe.

B. 53 - bunnna3-mwMmecre, HI/ — Huk Gynet nepBbiM.

C. M4 - Makc nocneauuit, /I — nepsbiid [[KOH.

A. (MIA-B2)V(~MIAB2).
B. (B3A—HIW(=B3AHI).
C. (MAn—JIW(~MANTI).

[IpeanonoxumM, uto M/ UCTUHHO, Toraa M4 j10)HO.

U3 ctpoku C: ecniu M4 noxHo, To /{/ UICTUHHO. 3TO NPOTUBOPEYHUT TOMY, UYTO
M1 UCTHHHO.

Ecan M1 noxHo, To 52 UCTUHHO, a 53 10XHO.

N3 ctpoku B: H] ucTUHHO, Tak KaK b3 JI0XHO.

[Tockonbky M1 noxxHo, To M4 uctuHHO U /]I 10XHO, a /]3 HCTUHHO, TaK KaK
BCE OCTaJIbHbIE MECTA 3aHSATHI.

MeTton paccyxaeHHiH MOXXHO AOIMOJIHUTH TabJMLeH, KOTopas NpeaCTaBiIseT
co00# KOMITAKTHOE ONMCaHUE YCIOBHUA 3a1a4i U HATJAAHO JEMOHCTPUPYET NMPOLIECC
3aJIauH.

3anoaHuM Tabnuily B COOTBETCTBHH C YCJIOBUEM 3a[a4H.

Jkenepr
A B C
MecTo
1 Makc Huxk JxoH
2 Bunn
3 bun
4 Makc

BOT Kak TaKkOHMYHO TeNeph BLITIAIUT YCIOBHE 3a1auH.

bynem 3auepkuBaTh J0XKHbIE YTBEPKACHUSA U MTOAYEPKUBATh UCTUHHBIE.

[Ipeanonoxum, yto 52 - UCTUHHO, Toraa M1 — JIOXb, 53 — JIOXDb, HI —
UCTHUHHO, J1- TOXb, M4 - UCTHUHHO.

Toraa Tabnuua npuMeT BUA:
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IKcnepr
MecTo A B c
1 Maxe Huk Hoxon
2 Bunn
3 bunn
4 Makc

IIpu 3anonHenun tabnuubl Hago UMeTh B BUAy, 4To 3Hauenne NCTHMHHO
B KJIETKE MO3BOJISIET CENIATh BBIBO, UYTO OCTaJbHbIE KJIETKH B 3TOM CTPOKE U B 3TOM
cronbue umerot 3HaueHue JIOXKHO.

Mecra 1, 2, 4 onpenennnuce, J[PkoHy OCTalIoCch 3-€ MECTO.

Teneps caenaem Opyroe HadyajabHOE MPEANOTI0KEHHUE, IPH KOTOPOM MBI JOJIXK-
HbI IPUATH K IPOTHUBOPEYHIO

Ilycts M1 — JIOXDb, Torna M4 - JIOXbD, /1 - UCTUHHO. Iloayuunu npo-
THBOpeuue, Tak kak MI yxxe MCTHUHHO.

IKcnepr A B C
MecTo

1 Makc Hux JIxoH

2 bunn

3 bunn

4 Makc

Torna Hazmo cnenath 0OpaTHOE HavyalbHOE MPEAINONOXKEHUE, 2 UMEHHO M] —
JIOXb. Iloxy4aeM, yto M4 — UICTUHHO, 52 - UCTUHHO, 53 — JIOXb, /I -
JIOXb, HI - UICTUHHO.

IKenepr A B C
Mecto

1 Maxe Hux Hoxort

2 Bunn

3 bunn

4 Makc

Mecra 1, 2, 4 onpenenunuck, JPkoOHY OCTaJIOCh 3-€ MECTO
Bcero Hazo caenate He 6onee IByX NPOBEPOK.
KoHeuHo, 3apaHee cka3aTh, KaKOe HaudajlbHOE MPEAMNONoXKeHUe Oyner 6onee

YAa4YHbIM, HEJIb34.

OTtBer: 3214.
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Peurenne ¢ npumMeHenueM rpaga

PaccyxeHns MOXXHO 00JIErYnTh, €CTH HApUCOBaTh rpad), HAMIAMHO MOKa3bl-
BAIOLIMIA CBA3M MEXIY HMEHAMH U MECTaMH, KOTOPbIE YTIOMHUHAIOTCA B YyTBEPKIAECHH-
SIX IKCIIEPTOB.

[IpencraBuM yTBepxaeHHs B BUAE rpada.

[ < K N {1]
\‘\ ° .", \\\ ° d *
b foeeinc T |2 b e L2 ]
oy LI N
. s e, . N
L] ” \\ [ ] L] \\
La} 4] [a] 'K
Hcxoonei epag Pewenue

Jlis paccmaTprBaeMoi 3aayM BepIIMHaMH rpada sB/ISI0TCS HMEHA yYaCTHUKOB
M MEeCTa, KOTOpbIE OHU MOT'YT 3aHATh. JIJIs1 KaXJ0ro U3 3KCNEPTOB UCHIONB3YIOTCS JIU-
HHMHM pasHbIX TUNOB. B pe3ynbrare pemieHus Ha rpade J0ODKHA OCTaThCs TOJNBKO OJHA
JIMHUS KQKAOTO TUNA, M U3 KaXKI0H BEPIUWHBI JOJDKHA BBIXOJUTD TOJIBKO O/IHA JIMHHUA.

IIpennonoxum, uro nobeaun Makc, 1. €. uMeeT MecTo auHus MI. Cnenosa-
tensHOo, M4 — JIOJKHO, 1 MBI 101KHBI yOpaTh MyHKTUPHYIO THHUI0O M4. OgHako npu
3TOM B BepuinHy | npuayt nse nunuu: M1 u /[1, 1.e. [J1 Toxe UCTUHHO. Ilony-
4UIIOCh NPOTUBOpEUHE. 3HAYUT, TMHUIO M Hazo ybpaTh, a TMHUIO M4 ocTaBUTh. Tak
kak M1 ybpanu, nunus b2 octaercs.

Tenepr nepeiineM k BbICKa3bIBAHHIO BTOPOro 3kcrnepra. [1ockosbKy nHUHHSA
b3 ybupaeTtcs, To B BbICKa3bIBAaHHH UCTHHHO, uTOo Huk nobenun, T. €. HI octaercs.
JI>xoH Ha 3-M MecrTe.

IIpaBunbHBIE yTBEPXKIEHHS OTMEYEHBI Ha MPAaBOM rpade, MpeacTaBisiolLEM
cobo¥i perieHue 3aaayu.

OTtBer 3214,

3apayu 3-ro Tuna

B ycnoBHM NpHUBOIATCS HECKOJIBKO (OOBIYHO TpH) IBOMHBIX YTBEPXKACHHH, B KOTO-
PBIX OJIHO YTBEP>KIEHHE UCTHHHO, a IPYToe JIOKHO.

@ Tpoe cBuaeTenei Tak paccka3anu 0 MallMHE, KOTOPYO OHU BUIIENH:
1) Oto 6nina XoHAa 4epHOTO LBETA.
2) Oto 6bu1 POpA CHHETO LIBETA.
3) Oto Mepcenec, HO He CHHUIA.
Kaxxapiii M3 HUX GBI NpaB TOJILKO B OJHOM M3 CBOMX YTBepxkAcHHH. Kakas 3To
Obuta MalMHa?



Noruyeckue 3apaym 65

Pewienue MeT0I0M paccykIeHHH
CHayaJa npeanonokumM, YTo MalliiHa — XO0H/1a, TOTAa YTBEpPXKIECHHS CBUIETe-
JIell MOXHO 3anucath B BUE:

1) 1 0 — oaHO yTBEp)KAECHHE HCTHHHO, a IPYTOE JT0XKHO, HHBIMH CJIOBAMH, €CJIH
yTBEepXkIEHHE «MaliHa — XOHAa» UCTUHHO, TO MalllHHA Obll1a He YepHas;

2) 0 1 — XoHna, 3HauuT, He Popa U CHHMIA,

0 0 — MepcenecoM GbITH HE MOXKET, HO H HE MOXKET ObITh YEPHOW MAILLIHHOM.
CnenoBatensHO, 00a BbICKa3bIBaHH TPETHETO CBHIAETENS JOXHBL. TakuM 00pa3oM,
MBI NPULUIM K MPOTUBOPEYHIO, TAK KaK OJAHO M3 BbICKa3bIBaHUH cBUAeTeNs 00s3a-

TENbHO HCTHHHO.
Tenepb npeanonoxum, uro 3ro dopa.

1) 0 1 — He XoHaa, 3HaAYUT, HCTHHHO BBICKA3bIBAHHE, YTO MAIlIMHA YEpHAas;
2) 1 0 — ecnu ®opa, TO HE CHHUH;
3) 0 1 — He Mepcenec U He CUHHUIA.

CnenoBatensHO, 3TO YepHbIit Pop.

Jl1s caMONPOBEPKH CAENAEM €Lle OJHO NMPEANONIOKEHHE, YTO MalluHa — Mep-
ceiec. YTBEpXKICHHUS CBUAETENIEH 3anUIIyTCsA B BHIE:

1) 0 1 — He XoHpa, 3Ha4YUT, MalLlIHHA YEpHas;

2) 00 — nmpu aHanu3e BBICKa3bIBaHHWSA BTOPOTO CBUJETENS Cpa3dy MOMYYHIH
nporuBopeure. Ha 3ToM pelieHre MOXKHO 3aKOHYHTD U NPHHATH MOJTyYeHHbIH
paHee OTBeT.

OteeT: yepHbIil Dopa.

Pemenne MeTroaom npeoﬁpa3onanuﬂ JIOTHYECKHX Bblpa)l(elll'lir'l

BBenem 0003HaYeHHs 1151 JIOTHYECKHX YTBEPXKICHHI
1) X — mapka maniuHbsl X0HJa, Y — uBeT MallHUHbl YEPHBIHU.
2) @ — mapka MamuHbl Popa, C — uBET MalIMHBI CUHUM.
3) M — wmapka mawinHbl Mepceaec, —C — UBET MalllMHBI HE CHHHA.

CocTaBuM JIOTHUECKHE BBIPAXKEHHS IS KAXIOrO CBUAETENA:
1) (AA—DV(=XAY);
2) (PA=CN(=PAC);
3) (MACO)V(—~MA-C).

PeuinM coBMeCTHO MOTyYeHHBIE IOTHYECKHE BBIPAXKEHHUS:

(XA=DVU—XAD)IA(PA-CV=DPAC)A(MACY-MA=C).

3—1648
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ITlepeMHOXHUM 2-i1 U 3-Ff COMHOXHTENH:
(DA-CAMACYW(DPA-CA-MA-C)WV(—PACAMAC)V
V(~DACA-MA=C).

1-e cnaraeMoe paBHo 0, Tak kak CA—~C=0.

4-¢ cnaraemoe paBHO 0, Tak kak CA—-C=0.

Ocranuce 2-e u 3-¢ ciaraeMble, KOTOpbI€ HaZl0 YMHOXHTD Ha MEpBbI COMHO-
KHUTEJIb:

(PA-CA—-MVv—-DAMAOINXA-HV—XAY) =
= (DOA-CA-MAXA-Y) v (DA-CA-MA-XAY v
V (A D@AMACAXA-Y) v (R DPAMACA—-XAY).

1-e cnaraemoe paBHo 0, Tak kak PAX=0.
3-e cnaraeMoe paBHo 0, Tak kak MAX=0.
4-e cnaraemoe paBHo 0, Tak kak MA Y=0.
B cooTBeTcTBHH CO 2-M ciaraeMsIM 3T0 Ob1T YepHBIi Popa.

Penienne Ta0JIHYHBIM CIIOCOOOM

CocTaBuM TabJIHIly HCTHHHOCTH. B nepBo# CTpOKe MEpeuncaIuM JOrHYECKUE
nepeMEHHbIE U GOPMYIIbI, KaK B NPEAbIAYIIEM PELICHHH.

X|P MY |C|[(XA"DV(XADIA(DPA—CV ~@ANO) AN (MACV —MA=C) | F
R T I [

1 1 0 0 0

1 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

[TockonbKy mepeMeHHBIX 5, TabiHUa HCTHHHOCTH Jo/bKHA Obula Obl comep-
xatb 32 crpoku. O1HAKO OIHA MallIHHA HE MOXET OBITh IByX MapoK, I03TOMY Iepe-
MeHHbIe X, @ 1 M He MOTyT OJTHOBPEMEHHO NPHHUMATh 3Ha4cHHE 1. I[BET MalLnHEI
HE MOXET OBITh H CHHHM, U YEPHBIM, CJIe0BaTeNbHO, NepeMeHHble C U Y HE MOryT
OIHOBPEMEHHO MPHHHUMATh 3Ha4eHHE 1. DTO paccyXIeHHE MO3BOJIAET HAaM COKpa-
THTb TaOJIMIY IO IIECTH CTPOK M 3aMOJHHUTH €€ BCEMHU BO3MOXKHBIMH COYETaHHAMH
3Ha4eHHH nepeMeHHbIX. [ yao6CcTBa YTEHHUs B NEPBLIX MATH CTOJ0LAX Mbl He Oy-
JIEM TIPOMNHUCHIBaTh 3HaueHue 0.

B KOHEYHOM cT0JI0LIE 3aMUCBIBAETCS pe3yIbTaT BHIYHUCIECHUS GopMyibl. Pac-
CMOTPHM, KaK BBIYHUCIIAETCSA 3TOT pe3yabTar.

3anonHuM CTONOLBI, OTHOCAIIKECA K (popMmyie. [loa kaxapiM BblIEICHHBIM
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3JIEMEHTOM (QOpPMYJbI 3alIMLIEM 3HaYeHHsl, KOTOpble OH MPHHHUMAET B 3aBUCHMOCTH
OT 3HaYE€HMH BXOISIUHMX B HETO epeMeHHBIX. Tak kak GopMysa npeacTasiser ook
NPOM3BEACHHUE TPEX BBIPAXECHHH, €CIIM OAMH M3 COMHOXHUTeseH paBeH 0, a Janpuie
3a[I0JIHEHHE MOXKHO He MPOJI0JKATh.

ITocne 3anonHeHusa TaGNULBI BUAHO, YTO TOJBLKO HAa OJHOM COYETAHHH HCXO-
JHBIX JAHHBIX (QYHKLHMS MPUHUMAeT 3HayeHue l, 3TO U ecTh peuleHHe 3aaadd. Kak
H 0XXMJAJIOCh, 9TO OyAeT YepHbIH dopa.

CoBeTbl N0 peweHnIo NOrM4YecKuX 3afay

I[JI}{ PE€IICHUA JIOTHUCCKHUX 3aJ1a4 MBI pCKOMCHIYEM cobnroaaTh CICAYIOLHC ITpaBUa.

e Brigenuts u3 YCIOBHA 3aJa4yd NPOCTHIC BBICKA3bIBAHUA H 0003HAYUTh HX
6yKBaMH. HCpCXOIl K 3aIIUCH YyCIOBHA 3aJa4H B BUAEC JTOTHYCCKHUX NEPEMECHHBIX
IIO3BOJIACT IPEACTAaBUTE YCIIOBHUE 3aJa4H B 0oJee KOMIIAKTHOM BHIC, OT6pOCl/lB
BC€ HCHYXXHBIC VI PCLICHHUA 3a0a4Yd ACTAJIH.

e 3anMcaTb YC/IOBHE 3aJauyd Ha A3bIKE alreOpbl JIOTMKH, COCAMHHUB NPOCThIC
BBICKA3bIBaHHUS B CII0XHBIE C IOMOUIBIO JIOTHYECKHX ONEPaLMil HIIH IIOCTPOHTH
Tabnuily, moMorampoulylo 0ojiee HarisIHO MNPEACTaBHTh YCIIOBHE 3a/1a4yH
1 MCII0JIb30BaTh METOA PacCy KICHHIA.

e JlombiTaThCs YIIPOCTHTH NOJYYEHHOE BBIPAXKEHHE.

e QueHp BaXHO NPOBEPHTh COOTBETCTBHE IONYYEHHOTO PEILEHHS YCIIOBHIO
3a7aym.

3apaun x pasgeny «Jloruueckue 3afauum»

1 | (Uemo-sapuanm 2008 2., 3a0aua B4)

KnaccHbiil pykoBoauTENb MOXKANIOBAJICSA AUPEKTOPY, YTO Y HErO B KJ1acce Mos-
BHJIaCh KOMIIAHHS U3 TPEX YYEHHKOB, OJMH U3 KOTOPHIX BCErla TOBOPHT IpaB-
Iy, Apyro# Bceraa JDKET, a TPETHH rOBOPUT uyepe3 pa3 TO JIOXKb, TO NpaBAy.
JupekTop 3HaeT, uto ux 30ByT Koy, Cama 1 Muuia, HO He 3HaeT, KTO U3 HUX
IpaBAUB, a KTO — HEeT. OIHa) bl BCE TPOE MPOTYJISJIH aCTPOHOMHUIO. JIMpeKTOp
3HaAeT, YTO HUKOraa paHbII€ HUKTO U3 HHUX HE IPOryJiuBajl aCTpPOHOMHIO. Oun
BBI3BAJI BCEX TPOUX B KAOMHET U MOroBopHi ¢ Masibuukamu. Komns ckazan: “S
paHbllie HUKOTa He nporyiauBai actpoHoMuio”. Cama ckasan: “briBaet, yTo
51 TOBOpIO HempaBay”. Muuia ckasan: “Kons coBpan Bam. Cama Hukorna He
BpeT”. JIupeKTop MOHAI, KTO U3 HUX KTO. Pacnonoxwure nepsoie 6yKBBI HMEH
MaJIbYHKOB B MOPsJKE: “TOBOPUT BCeria mpasay’, “BCeria JHKET’, “TOBOPHT
npaBay yepes pas”.
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(demo-eapuanm 2007 ., 3a0aua B4)
B I1IKOJBHOM IEPBEHCTBE MO HACTOJIBHOMY TEHHHUCY B UYETBEPKY JIyYIIHX
BOLILIK AeByuikd Haramia, Mama, Jlrona, Puta. bonensmyku Beicka3zain CBOH
NPEANONOKEHUS O pacTpeACICHUH MECT:

A. Tlepsoii 6ynet Harawa, Mania 6yaet BTopoi.

B. Bropas 6yner Jlrona, a Puta 3aliMeT 4eTBEpPTOE MECTO.

C. Pura 3aiimer TpeTbe MecTO, a Hatawua 6yaer BTopo#.
Kaxxpiit 60nenpumk ObU1 NpaB TOJIBKO B OAHOM H3 CBOMX IPOTHO30B
Kakoe mecto Ha TypHupe 3ansanu Harama, Maiua, Jlroaa, Puta?
B otBeTe nepeunciaute 6e3 npobesioB MecTa yYaCTHHKOB B YKa3aHHOM MOpSI-
K€ MMEH.

B nosrydunan yemnuonara no ¢yr6ony Beiu AHraus, ['epmanus, bpasunus
1 PpaHuMs. DKCIIEPTHI CTAIH BbICKA3bIBaTh CBOHU MPEAINOJIOKEHHS O pe3yJIbTa-
Tax YeMIIHOHATA.

OnuMH 3KCNEpT CYMTAET, YTO Ha MepBoM Mecte OyneT AHIIMA, a HA BTOPOM
I'epmanmus.

Bropoii 3xkcniepT yTBepxkaaeT, uto Ha BTopoM Mecte 6yaet bpasunus, a Ha yeT-
BepTOM PpaHuus.

Tpernii 3kcnepT ckasai, 4To Ha BTOPOM MecTe AHIIIUA, a Ha TpeTbeM DpaHius.
Ilocne yeMnuoHaTa BBIACHWIOCH, Kbl M3 3KCIEPTOB OBUI NpaB, TOJNBKO
B OJIHOM CBOEM YTBEp)KACHHH. Kakoe MecTo Ha yeMnHoHaTe 3aHsAIH AHIIIHA,
I'epmanms, bpasunus u @panuusa? B oteeTe nepeunciante 6e3 npoGenoB Mecta
YYaCTHHKOB B YKa3aHHOM MOPSAKE CTPaH.

B copeBHOBaHHUsX MO THMHACTHKE Y4acTBOBaJIO NATH JeByuiek: Cera, Maia,
Hartama, Puta, Bepa. O6 utorax copeBHOBaHHH HMEETCS MATh BHICKA3bIBAaHHIH,
MpO KOTOPBIE U3BECTHO, YTO B KaXIOM U3 HHUX OJHO YTBEPKACHHE HCTHHHO,
a IpyToe JIOKHO:

1) IlepBoe mecto 3ansna Bepa, a Hatauia 6b11a BTOpOIA.

2) IlepBoe mecto 3ansna CBeTa, a Puta okazanach TpeTheH.

3) Puta Ha nocnenHeM mecte, a Maiua 6bu1a npeanocieHe .

4) Maiua 6bl1a JEHCTBUTENBHO YETBEPTOH, a NepBoii — CBeTa.

5) Ilaroi O6buta Haramia, a Mamia Ha mepBoM MeCTeE.
Kakue mecra B COpeBHOBaHUH 3aHsIM yYaCTHHLI? HanuiinTe B OTBETE NEPBBIE
OyKBbl HMEH YYaCTHHII B MOPSAKE 3aHATBIX UMHU MecT (Hanpumep, MHPCB).

Annpeii, Bukrop, Mua n Hukonai npuexanu yuntbcs B MockBy U3 Kuesa,
PoctoBa CapatoBa u TamboBa (MMe€Ha M ropoja NMPHBEACHBI MO anpaBHUTY).
Jpy3bs Npo HHUX BBICKA3aJH CIEAYIOHIHE YTBEPKIACHH:

1) Annpeii npuexan u3 Kuesa, Muma u3 Poctosa.
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2) B PocroBe xuBeT AHapeii, Buktop npuexan u3 Tam60Ba .

3) Huxonaii npuexan u3 Pocrosa, a Bukrop xuser B CapaToBe.
Onpenenute, KTO U3 KaKOro ropoja rnpHexal, eciv CTajlo U3BECTHO, YTO MO-
JIOBHMHA KaXXI0T'0 YTBEPXAEHUA UCTUHHA, a NIOJIOBUHA — JIOXKHA?

Hcnone3ys nepBbie OyKBbl HMEH U TOPOJOB, HANHUIIKUTE, TAE KUBYT AHIpPEH,
Bukrop, Muma u Hukonait (Hanpumep, ATBKHCMP).

CoBger: ucnonb3yire MeToa paccyxaeHui ¢ TabaHiIeH.

6 | ITpu packonkax 6bLn HaiineH apeBHHi KyBIIHH. OAHH U3 3KCIEPTOB YTBEPXK-
JaeT, 4TO 3TO KYBIUWH caenaHd B ropoae Binagumupe B X B., Ipyron cyuraer,
KYBILIHH H3roToBleH B TBepu B XV B., TPETHIl YTBEpPXKAAET, YTO KYBILIHH Cle-
naH B Cy3nane, Ho He B X B. Kak nokazana nocnenyouas 3KCIepT13a, KaxIabli
M3 KCNIEPTOB OBLJI MPaB TOJLKO B OHOM M3 CBOMX yTBepxAeHui. Korna u rae
ObLT H3rOTOBJIEH KYBILIHH?

71 | B cocraB 3xcnenuuuu Bxoaat Buranwmit, [Terp u Cepreii. Ha o6cyxnenun pac-

npeznesieHus 06513aHHOCTEN C pyKOBOJACTBOM ITpOeKTa ObUIHM BBICKA3aHbI MpeJ-
NOJIOXKEHHS, YTO KOMaHaupoM Oyner Ha3HayeH Burtanui, Iletp He Oyner me-
xaHukoM, a Cepre# OyneT yTBep>KIEH paAMCTOM, HO KOMaHAHPOM He OyJer.
[To3xe BBIACHHIIOCH, YTO TOJBKO OAHO M3 3THX YEThIPEX YTBEPXKICHHUH OKa3a-
nock BepHbIM. Ilepeuncnure, KTO 3aHs1 AOHKHOCTH KOMaHAHMPA, MEXAHHKA,
panmcra, 3anycaB nofApsaa 6e3 3anaThix (B yka3aHHOM MOpPsAJIKE) nepBbie OyKBbI
COOTBETCTBYIOLMX HMEH YICHOB SKHIaXa.

8 | Ha Gany uetsipe toHowun — Cepreii, AHapei, Muxaui u bopuc — TaHueBanu ¢
4yeThIpbMs AeBylIKaMu — Enenoi, Hatansel, Onbroit 1 TatesiHoi. OueBHaLIBI
cooOuMIIN clieayroniee:

1) Haranbs tanueBana ¢ CepreeM, a TatbsHa ¢ AHIpeeM.
2) Onbra taHueBana ¢ MuxaunioM, a Enena ¢ Anapeem.
3) Onbra tanuesana ¢ bopucom, a Haranbs ¢ AHapeeM.

H3BecTHO, 4YTO B Ka)KAOM M3 TpeX COOOILEHHUH OJHO YTBEPXKACHHE UCTHUHHO,
a Ipyroe J0XHO. B oTBeTe 3anuiunTe nepByo OyKBY AEBYIIKH, TaHLIEBaBILIEH
¢ bopucom u, uepes 3ansryro, nepByro OykBy IOHOLUM, TaHUEeBaBuieM ¢ Ha-
TaJbeH.

9 | B cocras 3xcnieanuuu Bxoast Poanon, Auton u Bukrop. Ha o6cyxaenuu pac-
npezaeneHus o6s13aHHOCTEH C pyKOBOJACTBOM MPOEKTa ObUIM BBICKa3aHbI Mpea-
MOJIOKEHHUA, YTO KOMaHAUpPOM OyneT HasHaueH PoanoH, AHTOH He Oyner Me-
XaHHKOM, a BUKTOp OyzeT yTBep>aeH paaucToM, HO KOMaHIUPOM He Oyaer.
ITo3xe BBIACHHIIOCH, YTO TOJBKO OOHO U3 3THX YEThIpEX YTBEPXKIEHHH OKa3a-
J0Ch BepHBIM. [lepeuncnure, KTO 3aHAN JODKHOCTH KOMaHIHMpa, MEXaHHKa,
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10

11

12

13

panMcTa, 3anucaB noapsan 6e3 3arnarThix (B yka3aHHOM NOPsJKE) NepBble OYKBBI
COOTBETCTBYIOILIUX UMEH YICHOB 3KUIIaXa.

B cocras sxunaxa Bxoast [1asen, Jleonun u Erop. Ha o6cyxnenuu pacnpene-
neHus 006513aHHOCTEN C pYKOBOJICTBOM KOJIOHHBI OBUIH BbICKa3aHbl MIPENIOIIO0-
*KEHH, YTo KoMaHaupoM Oynet HazHadeH [aBes, JleoHna He 6yeT TEXHUKOM,
a Erop OyzeT yTBep)XI€H LITypMaHOM, HO KOMaHAUPOM He OyneT.

ITo3xe BBIACHUIOCH, YTO TOJBKO OJHO U3 3THX YETHIPEX YTBEPXKIEHHUH OKa3a-
10ck BEpHBIM. Ilepeuncnure, KTO 3aHsI OOKHOCTH KOMaHIWpa, LITYpMaHa,
TEXHHKa, 3aucaB noApaa 6e3 3aniaThix (B yKazaHHOM MOpPsAKE) epBble OyKBbI
COOTBETCTBYIOILIMX UMEH 4JIEHOB IKHIIaXA.

Ha nepeMeHe yueHMKH YPOHMIIH C IOAOKOHHHKA LIBETOK. YUHTENb ONPOCHIT BCEX
YYEHHKOB, HAXOUBLIMXCA B KJIacce, U MOIYYU CIIEAYIOLHE YTBEPKACHHA:

Tons — Mbsl ¢ BaHeil He BXOOWIM B KJIacC Ha [IEpEMEHE.
HUropp — 3TO KTO-TO U3 AEBYOHOK.

Bana - Oto He g u He [lers.

Ona - DOrollers.

Ilets — 3to Ous.

Jlena — LIBeTOK YPOHMJI KTO-TO U3 MaJlb4HILEK.

Eciy 6b1 yuuTeNpHMIIA 3HANA, YTO ABOE COBPAJIM, a YETBEPO CKA3aJlM MpaBay,
oHa OblI 6€3 Tpyaa BeluMCIMIa BUHOBHUKA. KTO ypoHui 1BeTok? B oTBeTe yKa-
XHTE NepBylo OyKBY UMEHH.

Ha nepeMeHe yyeHHKH BBIKHHYIH NOpPTdENb U3 OKHAa KabUHETa MaTEMaTHKH.
YuuTeNnp ONMpOCHII BCEX YYEHHUKOB, HAXOAUBILHXCS B KJIACCE, U MOJIy4Yun Clle-
OYIOLIUE YTBEPKACHHUA:

Toas — Mel c Mulueli 66111 Ha epeMeHe B CIOPT3alie.
Unpas — DT0 TO4HO He MHuia.

Bans — 4 He Opan noptdeis.

Muma — 310 He s u He Touns.

Kons - 3to He JleHuc.

Jenuc - 3to wim Tonsa nnu Muia.

Cepreiit — MslI ¢ Kouteti Ob11M B CTOJI0BOH.
Ecau 6b1 yuuTenbHHUIA 3HaNA, YTO TPOE COBPAJIH, a YETBEPO CKa3alu IPaBLy,
oHa 6bl 6€3 Tpya BbIYMCIIMIA BUHOBHHUKA. KTO BBIKMHYJI OpT(dens B okHO? B
OTBETE YKAXKHUTE MEPBYIO OYKBY UMEHH.

Ha nepemMeHe yueHUKHU cioMany napry. Y4YuTeIb ONPOCHI BCEX YUEHUKOB, Ha-
XOAMBILHXCS B KJIACCE, M MOIYYHII CIEAYIOILHE YTBEPKACHHUA:

Ona  — 5 He nomana napry.

Hpa  — Oto Jlena, g1 Bce BUaEa.
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Jlena — Hpa roBoput Hemnpasay.
Kars - CrnoManu Majib4YuKH.
Baca - Ous He noMana napry.

Cepexa— 3Jto 6611 MO0 Muua, 1160 Ouns.

Muiia — JleHa HUKOrJa He BpeT.

Huma — DTO NeBOYKH CIIOMAJIH.
Ecnu 651 yYuTeIbHHIA 3HAJIA, YTO TOJIBKO 6 YEJIOBEK CKa3aiu MpaBay, OHa Obl
0e3 Tpyna BeluMCIIHIa BUHOBHHMKA. KTo ciioman mapty? B oTBeTe ykaxuTe mep-
BY10 OYKBY UMEHH.

Ha onHo#i ynune cTosT B pan 4 JoMa, B KOTOPBIX XKHBYT 4 4eNOBeKa: AJIEKCEH,
Erop, Buktop u Muxami. U3BecTHO, YTO KaXXbli1 U3 HUX BJIAJICET POBHO OAHOM
u3 crexyrouux npodeccuii: Tokaps, Ctomsip, Xupypr U OKyJIHCT, HO HEM3BECT-
HO, KTO KaKOil U HEU3BECTHO, KTO B KaKOM J0Me xHBeT. OJJHaKO U3BECTHO, YTO:

1) Toxaps xuBert neBee Crosipa.

2) Xupypr xxuBet npasee OKyucTa.

3) OkynucT )uBeT psaaoM co CToIsApoM.

4) Tokapb xuBET HE pAAOM co CTOIApOM.

5) Bukrop xuBet npaBee OKyJucCTA.

6) Muxauin He Tokaps.

7) Erop xuBet psaoM co CTonsIpoM.

8) Bukrop xuBert jeBee Eropa.
BbsicHUTE, KTO Kakoil MpOo(ECcCHU U KTO TIE KUBET, U JaiTe OTBET B BUIE 3a-
IIaBHBIX OYKB MMEHHU JIIOJEH, B mopske cneBa HanpaBo. HampuMmep, eciu Obl

B AoMax kM (cineBa HanpaBo) Koncrantud, Hukonaii, Poman u Ouner, oTBeT
o1 661: KHPO

Ha oxHoii ynuue crosat B psax 4 noMa, B KOTOPBIX JKUBYT 4 yesoBeka: AHHa,
Bukropus, 'anuHa u Enena. M3BecTHO, UTO KaXdast U3 HHUX BJIAZIEET POBHO
OHOMH U3 cllefylomuX npodeccuii: Yuurtens, Bpay, Cekperaps 1 Menemxkep,
HO HEU3BECTHO, KTO KaKOH M HEU3BECTHO, KTO B KaKOM J0Me KUBeT. ONHaKO
U3BECTHO, YTO:

1) Bpay %HBeT ¢ Kpato.

2) Yuyurens xuBet npasee Cekperaps.

3) Menenmxep xuBet npasee Cekperaps.

4) Bpau HBET psAaoM ¢ MeHemKepoM.

5) I'anuHa xMUBET pAAOM ¢ MeHeIKepOM.

6) BuxTopus xuBeT npaBee YUyuTes.

7) Enena He CekpeTapb U He Y YHTEb.

8) 'annHa >xuBeT Yepe3 A0M oT Bukropuu.
BrisicHuTe, KTO Kako# npogeccuu, U KTO I'ie )KUBET, U AaiTe OTBET B BHJE 3a-
riaBHBIX OYKB HMEHHM JIIOJeH, B mopsake ciesBa HanpaBo. HanpuMep, eciu Gbl
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17

18

B JIoOMax >kuiu (cyieBa HanpaBo) KoncrantuH, Hukonaii, Poman u Ouner, oTBer
obL1 O61: KHPO.

Ha ogHo#t ynuue crosaT B psan 4 1oma, B KOTOPbIX KUBYT 4 yesoBeka: AHHa,
Bukropus, 'anuna u Enena. M3BecTHO, 4TO KaXkaas U3 HHUX BJIAAEET POBHO
oIHOM M3 ciaeayrolux npodeccuit: Yuutens, Bpau, Cekperaps u MeHemxep,
HO HEM3BECTHO, KTO KaKOi M HEM3BECTHO, KTO B KakoM JoMe kuBeT. OgHako
M3BECTHO, YTO:

1) Yuutens xuBeT C kpato.

2) Menemxep xuBeT eBee Bpaua.

3) CekpeTaps xHBeT npaBee MeHemkepa.

4) Yuurens xkuBeT psaaoM ¢ Bpauom.

5) AHHa xuBeT psagomM ¢ Bpauom.

6) Bukropus xxuBet npaBee CekpeTaps.

7) Enena He MeHemxep U He YUUTENb.

8) AHHa )XHUBET Yepe3 A0M OT Bukropuu.
BrisicHuTe, KTO Kakoi nMpodeccuu U KTO rie KHUBET, U JaTe OTBET B BUAE 3a-
rnaBHbIX OyKB UMEHH JIIOJEH, B nopske cieBa HanpaBo. Hanpumep, eciu Ob
B IoMax >kxuiu (cneBa HanpaBo) Koncrantul, Hukonaii, Poman u Oner, oTBeT
611 Ob1: KHPO.

Ha stane xy6ka Mupa no 6uatioHy Obuia npoBeaeHa scTadera, npeTeHIeHTa-
MH Ha nobeny 6butn S komana: Poccus, HIBeuus, 'epmanus, ®@panuus u be-
napyce. /1o Hayajla COpeBHOBaHHH 3KCNEPThI BLICKA3aJIM CBOH MPEANOJI0XKEHHA
06 urorax:

1) IlepBoe MecTo, kOHEUHO, 3aiiMeT Poccus, a LlIBeuus OyneTt TpeThei.

2) ®paHuysbl OyayT naTeiMH, a nodeaut benapyce.

3) UIBens! npuayT nocieaHUMH, a benopyccus GUHHIIHPYET YeTBEPTOH.

4) Poccus 6yner nepsoii, a @paHLHg — HA BTOPOM MECTE.

5) Benopyce! OyIyT YeTBEpTHIMH, a epBOe MeCTO 3aiimMeT ['epmaHus.
Ilocne noaBeneHNS HTOTOB BBIICHUIIOCH, YTO B KQXKIOM NPEANOJIOKEHHH YaCTh
YTBEPXKAEHHS — HCTHHHA, a 4acTh — JIOXHA. B kakoM nopsake GUHULIMPOBAIH
koMaHabl? B oTBeTe nepeuncinute nepssie OYKBbl Ha3BaHUH cTpaH 6e3 mpobe-
JIOB M 3aMAThIX (HaYMHas C IEPBOro MECTa U 3aKaHYMBas MATHIM).

Ha stane xy6ka Mupa no 6uatioHy Obuia npoBeaeHa dctadeTa, IpeTeHAEeHTa-
MH Ha nobeny 6s11H S koMana: Poccus, I'epmanus, ®panuus, Hopserus, u AB-
cTpus. [{o Hayana cOpeBHOBAHHU# IKCMEPTHI BHICKA3aJIH CBOH IIPEIIOJIONKEHHA
06 urorax:

1) HopBesxus! 6yner natsiMu, a @paHLus 3alMET 2 MECTO.

2) I'epmanns Oyner TpeTheid, a koMaH/1a ABCTPHH 3aiiMET YETBEPTOE MECTO.

3) llepBoe mMecto 3aiiMet ABcTpus, a ['epMaHus OyaeT yeTBEpTOH.

4) ABcTpus npuzet BTOpoi, a @paHuus — 4ETBEPTOH.
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20

Ilocne nonseieHKs HTOTOB BBIICHUIIOCH, YTO B KaXK/IOM NPEANON0KEHHH YacTh
YTBEP)KACHHU — HCTHHHA, a YacThb — JIOXKHA. B kakoM nopsake GuHHIIMpOBaIH
KomaHzabl? B oTBeTe nepeuncnute nepeble 6yKkBbl Ha3BaHHi cTpaH 6e3 npobe-
JIOB M 3aILITBIX (HaYMHAas C IEPBOro MECTa Y 3aKaH4YMBas IATHIM).

IIponan xxypnan 8 kiacca. OH O6b11 YKpageH U3 kabHHeTa pycCKOro s3blka of-
HHMM M3 TPEX YYEHHKOB, OCTABLUMXCS HA JOMOJHUTEIBHBIC 3aHATHSA. Y4UTENb
OIMPOCHJI YYEHHKOB U MOJTy4YHJI ClIEAYHOILHE OTBETHI:
Hrops: 1) S He Buzaen xxypHas B kabHHETE, I03TOMY HE MOT €ro B3ATh.

2) Oner HEBUHOBEH.

3) 3o Cepreii.
Cepreit: 1) S aToro He nenai.

2) 3to 6b11 Oner.

3) IlepBoe Bbicka3biBaHKE Mrops crnpaBeaiuBo.
Oner: 1) S He 6pan xypHai.

2) O1o0 caenan Urops, a ecnu He Urops, To Ceprei.

3) Her, 3to Touno He Ceprei.
OnuH y4YyeHHK Aajl TPH MpaBAMBBIX OTBETA, APYToi Jajl OJHO MpPaBAUBOE YT-
BEp)KIECHUE, a TPETUH /1Ba pa3a cka3aJ IPaBay.
Kro ykpan xypHan? B oTBere ykaxute nepsyio OykBy HMEHH BOpa, 3Hauye-
Hue 2 BeickaspiBaHusA Cepres (M unu JI) u nepByto O6ykBy HMEHH NPaBAMBOIO
yuyeHuka. (Hanpumep, ecnu Bop Oner, Bropoe Bbicka3biBaHHe Cepres JIOKHO U
npaBay cka3an Cepreit, To oTBeT Hy>xHO 3anucath OJIC)

[Iponan xypHan 8 kinacca. OH ObuU1 yKpaJeH U3 kKabHHETa pyCCKOro si3blKa Ol-
HHM M3 TPEX YYEHHKOB, OCTABILHUMCS Ha JOMOJHHUTENbHBIC 3aHATHA. Y YHUTEIb
ONPOCHJ YYEHUKOB H [OTy4YH1 CIACAYIOLINE OTBETHI:
Hrops: 1) S He Buaen xxypHai B kabUHETE, IOITOMY HE MOT €TI0 B3SITh.

2) Oner HEBUHOBEH.

3) Oro Cepreii.
Cepreii: 1) S 3Toro He menain.

2) Oner ToXX€ HEBUHOBEH.

3) IlepBoe Bbicka3biBaHKe Mrops crnpaBeauBo.
Oner: 1) i He Opan xypHai.

2) Dto caenan Urops, a ecnu He Urops, To Ceprei.

3) Her, 310 TO4HO He Cepreii.
OnuH y4eHHUK JaJ TP MpaBAMBBIX OTBETA, JPYroi Aaja OAHO MpPaBIUBOE YT-
BEpXACHHE, a TPETUH 1Ba pa3a cKa3ajl NpaBay.
Kto ykpau xxypHan? B orBete ykaxxure nepByto OykBy HMEHU BOpa, 3HAYEHHE
2 Beicka3biBanus Onera (U wnu JI) u nepByto 6yKBY MMEHHU NIPaBAMBOro yye-
Huka. (Hanpumep, ecnu Bop Oner, BTopoe BeicKa3biBaHHe Ceprest JIOKHO U
npaBay ckasan Ceprei, To oTBeT Hy»HO 3anucatb OJIC).
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ITats yenosek (Aptyp, Makcum, Hacrs, Oner u Pura) y6upanuce B kabuHere.
Koraa yuutens ux cnpocuina, KTo Aorajaucs nNpoTepeTb NOAOKOHHUKH, YYEHH-
KH OTBETHJIM ClIeYIOLLEE:

MakcuM: «Hu 4, Hu OJier NOJOKOHHHKH HE MBLIH».

Aptyp: «Mx nomputn Makcum unm HacTs».

Puta: «OnuH U3 pebsAT ckasan npaBny, a Apyroi ooMaHy».

Oner: «Het, Puta, ThI HE npaBay.

Hacta: «310 6611 Onter».
Yuutenp 3HAET, YTO TPOE YUEHUKOB BCETAa FOBOPAT MpaBy, a ABoe JryT. Kto
NpoTep NMOAOKOHHHUKH (B OTBETE YKAKUTE UMS yUeHHKa)?

Ha mMexxayHapoaHbIX COPEBHOBaHMSAX 10 NPbDKKAM B BOAY INEPBLIE NATh MECT
3aHsM criopTcMenbl u3 ['epmanun, Utanuu, Kutad, Poccun u Ykpaunsl. Jkc-
NepThl BhICKa3aJid CBOU MPEATNIONOXKEHHUS 006 UTOrax COPEBHOBAHHUH:

1) ITepBoe MecTo 3aiimMeT ciopTcMeH U3 Kurtasd, a cnoprcMeH U3 YKpauHbl

OyZneT TpeThbuM.

2) YxpanHa 6yzet Ha nocieHeM MecTe, a 'epMaHus — Ha IPeaNoCIeAHEM.

3) I'epmanus ToyHO OyzHeT 4eTBEPTOH, a epBoe MecTo 3aiimer Kuraii.

4) Poccus 6yner nepBo#, a cnoprcmeH u3 Hranuu — na BTopom Mecre.

5) Hert, cnoptcMen u3 Utanuu 6yner nateiM, a nodeaut ['epmanus.
[To oxoH4YaHMM COpEBHOBAHUH BBICHUJIOCH, YTO KaXIBIH 3KCNepT ObLI MpaB
TOJIbKO B OHOM yTBepxaeHUH. Kakne MecTa B COpPEBHOBaHHMH 3aHsIM y4acT-
HukH? B oTBeTe nepedncnute nepsuie OykBbI cTpaH (6€3 Npo6EnoB U 3HAKOB
NpenvHaHus) B MOPAIKE 3aHATHIX CIIOPTCMEHAMH MECT HaYHHas C IIEPBOTO.

B c6ope makynatypsl yuacTBoBasio 5 kiaccoB la, 2a, 26, 3a u 4a. beuio BbI-
CKa3aHO 4 NpennoysoxeHus o6 urorax:

1) IlepBoe MecTo 3aiiMeT 2a, a 26 6yaeT 4eTBEpPTHIM.

2) 26 6ynet TpeTbUM, a 2a — UETBEPTHIM.

3) 2a 3aiiMeT BTOpOE MECTO, a 3a — YEeTBEPTOE.

4) 4a 6yneT naAThIM, a 3a — BTOPBIM.
[Tocne noaBeneHUs HTOTOB BBIICHUIIOCH, UTO B KaXI0M NPEANOI0KEHUH YacTh
YTBEp)KIEHHUS — UCTHHHA, a 4acThb — JIokHA. Kakue MecTa B COpeBHOBaHHH 3a-
HAIM yyacTHHKU? B oTBere mepeuucnure kiacchl (6e3 npo6GenoB M 3HaKOB
NpenvHaHuA) B MOPAIKE 3aHATHIX UMM MECT, HAUMHas C MepBoro (HarnpuMep,
4a261a3a2a).
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Jlornyeckue cxembl

B 11 dpoBoii TEXHHKE CYLIECTBYIOT ClIELHANIbHBIE IOTHYECKHUE CXEMBI, PEATH3YIOLINE
TpH 6a30BBbI€ JJOTMYECKHE ONEPALH: HHBEPCHIO, KOHBIOHKLIMIO H JU3BIOHKIIHIO.

1. Husepmop. PeanusyeT onepauuio OTpHLaHHS.

BXOA4 I BbIXO4 WIIH BXxo4 I\BbiXOD.

2. Onemenm 2-HJIM. Peamusyer onepauuio AU3BIOHKUIMH (JIOTMYECKOTO
cnoxxenus). Ludpa 2 0603HavaeT KOJIUYECTBO BXOAOB dneMeHTa. Mx Moxer
ObITH OONEe OBYX.

Bxopg, 1
BXoA | 1 BbiX0[,

Bx0pa, 2

3. Onemenm 2—H. Peanu3zyer ornepannio KOHbIOHKLIHH (JIOTHYECKOTO YMHOXKEHHS ).
Iudpa 2 0603HaUaET KOJMYECTBO BXOAOB 3neMeHTa. X MoxkeT ObITH Gosce

JBYX.

Bxon, 1
Bxoall & BLIXOS,

BXxopg, 2

1 | [octpouts norudeckyro cxemy mid Pynkuuu F = -4 A B v C.

Pewiense. B cOOTBETCTBHH C IPHOPUTETAMH BBINOJIHEHHS JIOTHUYECKHUX OTlepa-
LU JIOTHYECKYIO CXEMY CTPOMM B CJIEIYIOLIEM NOPAAKE:

1) uHBEpTHpYEM 3HaYeHHE NapaMeTpa 4;
2) npu nomouy 3nemenrta 2—-H ymHoxaem —4 Ha B;

3) Beixoa 3neMeHTa 2-H coeauHsieM co Bxoaom anemeHnTa 2-HUJIN.
Ha npyrot#i Bxoa 3Toro sneMeHTa nogaem cursai C.

Jlornueckas cxema OyneT UMeTh BHI:

—-A

—~AAB
A— | &

03]
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Ioctpouts noruueckyo cxeMy GpyHkuuu F = (—(4 v =B) v C) A (B v =().

Peurenne. B cooTBeTCTBHH C TPUOPHTETAMH BBIIOTHEHHUS IOTHYECKHX OIepa-
HMH JIOTHYECKYIO CXEMY CTPOHM B CIIEAYIOLIEM MOPAAKE:

1) uaBepTHpYyeM 3HaueHHE napameTpoB B U C;

2) npu nomoum 1-ro anemenra 2-NJIU cknaaviBaeM 4 u —B. [anee
MHBEPTHPYEM MOJyUYHBLIMICA Ha BBIXOJE CHIHAT,

3) Beixon 1-ro anementa 2-NJIN nocie HHBEPCHH COEUHAEM CO BXO-
noM 2-ro anemenra 2-HUJIN. Ha npyroit Bxoa 3Toro sneMeHTa nojgaem
curnai C;

4) otaensHO mpu nomouiu 3-ro snementa 2-WJIN cxnagsiBaem B
H —|C,

5) coenuHseM BbIX0Abl 2-T0 U 3-ro 3meMeHToB 2-HUJIN co BXoaaMu
anemeHra 2-U.

Jlornyeckas cxema Oyaet UMeTh BUA:

A 3 —~(Av—B)
AV—|B 1
~B }
B " } ~(Av=B)vC
&
C
T 3 C 1 F
B\/—|C

O6paTnTe BHHUMAHHE HA TO, YTO HA BXOA JIOTMYECKOM CXEMBbI MOJAKTCA BCE

curHaiel (4, B, C), ydacTByolliye B JOrH4E€CKOi HYHKLUHH, B HEHHBEPTUPOBAHHOM
Buze. KoMuecTBo BXOJ0B IOrHUECKONH CXEMbI PaBHO KOJMYECTBY IEPEMEHHBIX, Y4a-

CTBYIOLIHUX B JIOTHYECKOMN (byHKl_ll/lI/I, a BbBIXO/J BC€raa OJHH.

3

s

IToctpouts noruyeckyro cxeMy GdyHkuuu £ =4 v B A A. BoIUNCIUTB 3HaYeHHe
npu A=0, B=1.

ITocTpouThb J0THYECKYIO CXeMy QyHKUMU FF = A A B v (4 v B). Beruucnutb

3HauyeHue npu A=1, B=0.

IToctpouts Joruyeckyro cxeMy pyHkuuu F=A4 v B A C.
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10

1

IMocTpouts noruyeckyro cxemy GpyHkuun F'=—(4 v B A C).
ITocTpouTts noruyeckyto cxeMy ¢pynkuun F =4 v B v C.
[ocTpouTts noruyeckyro cxeMmy GyHkuuu F = (4 v B) A (B v C).

ITocTpouts noruyeckyo cxemy GyHkuud F=A4 A B A C.

CocTaBHTb JIOTHYECKYIO (PYHKLIHIO MO JIOTHYECKOH cXeMe:

A— =] &

B -

'

C—————»

Pewmenne. IloctpoeHne GyHKIIMH HAYMHAEM C KOHIIA.
1. TlocnenHuM B cXeme SIBISETCS MHBEPTOP, KOTOPBIA pealu3yeT
onepauuio orpuuanui: —X. Ha Mecte X cTouT kakas-to popmyia.

2. Ilepen uHBepTOpOM pacnooxex aneMeHT 2-UJIN, umerowui nsa
BXOJ1a, TO €CTh OH peaIu3yeT ONepaLHIo JOTHYECKOTO CI0KEHH, 3a-
BUCSILYIO OT ABYX apryMeHToB: —(Y v Z). Ha mecte Y u Z crodar
KakHe-TO GOpMyJIbI.

3. Y — pe3ynbTaT onepanuy JOTH4€CKOrO YMHOXEHHS BEJIHYHMH 4 U
B: A A B. AnHanoruuHo, Z — pe3yjbTaT Onepaluu JOTHYECKOTO yM-
HO)XeHHs BeJM4YMH B u C: B A C. JlenaeM noACTaHOBKY H MOJIy4aeM
pe3yJibTar.

OtBer. -(AABVBAQ).

CocTaBHUTb JIOTHYECKYHO (PYHKIHIO TIO JIOTHYECKO#H cxeMe:

A &

B —]

Y
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12

13

14

CocTtaBUTh J1IOTHYECKYIO (PYHKIMIO IO JIOTHYECKOH cXxeMe:
A &
B o
- 1|
} |
E }

Kakoe soruueckoe BBIPpAXXCHHE, COOTBETCTBYECT I'[pPIBCIlCHHOﬁ JIOTUYECKOM
CXEMC!

DNXAYVZ 2)-XAYVZ 3)-XAYVv-Z HXA-YVZ?

1 & 1
X —————] ‘ —

(Mnozonpogunvras onumnuaoa I'Y BLLD, 2 myp, Ungpopmamuxa 2009-2010)
Jlornyeckas cxema COIEPXXMUT JIBa HEOINpeAesieHHbIX 31eMeHTa X u Y. bouio
IIPOBEJICHO TECTHPOBAaHHE JIOTHUECKON CXEMbl, 3aKJIK0Yalouieecs B [ojaye Ha
BX0obl A, B, C Bcex BO3MOXXHbIX KOMOMHAUMH HYJIEBbIX U €AMHUYHBIX CUTHa-
JI0B. BBIACHUIIOCH, YTO MpH JII0OBIX KOMOMHALMAX HAa BXOJAaxX CUIHal Ha BbI-
xone D Bcerna sABJseTCS eAMHUYHBIM. KakuMH 3J1eMEHTaMU ABJIAIOTCA X U Y:
uneepmop, 2-UJIH vnn 2-H?

CBA

D
N




FnaBa 3

AnropurmMusauus
W nporpamMMupoBaHue

Ucnonuutenu anropuTrmos

Kanbkynsarop

1| V ucnonuutens Kanpkynsarop aABe KOMaHbl, KOTOPbIM PHCBOEHbI HOMeEpa:

1) BeIuTH 1;

2) yMHOXb Ha 3.
IlepBast U3 HUX YMEHbBILIAET YHCIIO HAa 3KpaHe Ha 1, BTopas — yBEJIMYHBAET €r0
B 3 pasa. 3anmuunTe NOpSAI0K KOMaH[ B IporpaMMe Nnoay4eHus u3 4 uucna 17,
coneprxallei He Oosiee 5 KOMaH[, yKa3bIBas JIMILIb HOMEPa KOMaHI.
Hanpumep, 12211 — 310 nporpamma:

BBIUTH 1;

YMHOXb Ha 3;

YMHOXb Ha 3;

BBIYTH 1;

BBIYTH |,
KoTopast mpeobpa3yeT yucio 2 B 7.
Ecnu Takux nporpamm 6osiee OQHOM, TO 3aNHIIMTE JIIOOYIO H3 HHUX.

Pemenue: [Ipy BbIMOMHEHNH 3a1aHKA TOKMCK [TPOrpaMMBbl y106Hee BECTH OT OT-
BETa, MpHOJIMKasACh K MICXOAHOMY YHCiTy. biimkaiiuee aensiueecs Ha
3 4HCNIO, U3 KOTOPOrO BBIYMTAHHEM E€AMHHUL] MOXKHO MOIY4HTh 17,
Oyner 18.

CnenoBarensHO, Mocieanss koMaHzaa B nporpamme Oyaer 1. Uucno 18
MOXHO MOJYYHUThb, yMHOXas 6 Ha 3, a yucio 6 — yMHOXkas 2 Ha 3.
[Tomyyaem, yTo TpH mocaeaHHe KoMaHAbl B mporpamme — 221. Hy,
a 2 nojy4aercs, €C/IM JBa)xAbl BbIYECTh | U3 UCXOAHOrO 4Hcia 4.
Torna aBse nepBble KOMaHAbI B nporpamme — 1 1. B nenom mporpam-
Ma Oyaer BoiIAAeTh Tak: 11221, [Iporpamma coaepxut 5 kKoMaHz,
3HA4YMT YCJIOBHE 3aJa4H BBIOJIHEHO.

OTtBet: 11221.

2 | V ucnonnutens KanbkynasaTop ABe KOMaHbl, KOTOPHIM PHCBOEHBI HOMEpa:
1) BO3BEM B KBaapar;
2) BbIuTH 1.
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['nasa 3. AnroputMu3auus 1 NporpaMMmUpoBaHme

IlepBas M3 HUX BO3BOJAMT YMCIIO HAa IKPAHE B KBAApaT, BTOPasi yMEHBIIAET €10
Ha |. 3anMmKTe MOpsAAOK KOMaHJ B IporpamMMe MoJyuyeHHs M3 Yhcia S5 yuc-
na 8, coneprxaileit He 6onee 4 KOMaH[, yka3blBas JIMIIb HOMEpa KOMaH[.
Hanpumep, nporpamma 12122 — s3to nporpamma:

BO3BEIM B KBAJparT;

BBIYTH 1;

BO3BEM B KBaJpar;

BBIUTH 1;

BBIUTH 1,
KoTopas npeodpazyert 4ucno 2 B 7.

Y ucnonuurtens Kanbkyniarop e koMaHAbl, KOTOPBIM [TPHCBOEHBI HOMEPA:

1) npu6ass 3;

2) YMHOXb Ha 2.
BrinonHss nepByro U3 HUX, Kanbkynsarop npubasiseT K YyUCIy Ha 3KpaHe 3,
a BBITIOJIHAS BTOPYIO, YABAaUBaET €ro. 3alMILUTE MMOPAIOK KOMaH[ B [Iporpam-
Me nojydeHus u3 2 yucia 31, comepxauieid He Oosee 6 KOMaHJA, yKa3blBas
JHIIb HOMEPA KOMaHJ.
Hanpumep, nporpamma 12211 — 310 nporpamMma:

npubassb 3;

YMHOXb Ha 2;

YMHOXb Ha 2;

npubassb 3;

npubaBs 3,
KoTopas npeobpasyer yuciyo 0 B 18.

VY ucnonuurens KanbkynasaTop ABe KOMaH[bl, KOTOPbIM IPHCBOEHBI HOMEpA:
1) BbIUTH 2;
2) yMHOXb Ha 3.
[lepBas U3 HUX yMEHbIIAET YMCIO HA JKpaHE Ha 2, BTOpass — yTPaMBaeT €ro.
3anuuInTe NOpsAAOK KOMaH] B IporpamMMe MoiryyeHus u3 5 ukcna 19, conepxa-
1ei He 6onee S KOMaH, yKa3blBasl UL HOMEPA KOMaHI.
Hanpumep, 21211 — 310 nporpamma:
YMHOXb Ha 3;
BBIYTH 2;
YMHOXb Ha 3;
BBIUTH 2;
BBIUTH 2,
KoTopas npeobpasyer uuciao 3 B 17.
Ecnu Takux nporpamm 6onee 0AHO#, TO 3alMMUIMTE JI00YI0 M3 HHUX.
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5

Y ucnonuurens Kanpkynstop ABe KOMaHbl, KOTOPbIM IPUCBOEHBI HOMEPA:
1) npubaBs 2;
2) yMHOXb Ha 3.
Beinonusas nepByro u3 HUX, Kanpkynarop npubaBiser K YHCIy Ha 9KpaHe 2,
a BBINOJIHSAS BTOPYIO, YTPAaMBaET €ro. 3alHIUUTe NOpsI0K KOMaH/ B Iporpam-
Me nony4yeHus u3 1 yucna 31, comepxaiuei He 6onee 5 KOMaH., yka3biBas
JIMIIb HOMEPA KOMaH/I.
Hanpumep, nporpamma 12211 — 310 nporpamma:
npubassb 2;
YMHOXb Ha 3;
YMHOXb Ha 3;
npubaBsb 2;
npubaBb 2,
KoTopas npeobpaszyer uucio 0 B 22.

(demo-sapuanm 2011 2.)
VY ucnonHuTensa YTpouTens ABe KOMaHbl, KOTOPHIM IPUCBOEHBI HOMEpa:

1) npubass 1;

2) yMHOXb Ha 3.
IlepBast U3 HUX yBEJIHYMBAET YHCIIO HA IKpaHe Ha 1, BTopas — yTpauBaeT €ro.
IIporpamma nns Y Tpoutens — 310 mociae10BaTeIbHOCTh KoMaHA. CKOJIbKO €CTh
nporpamM, KOTopblie yucio 1 npeobpa3yroT B uncio 29? Oteer o6ocHyiTE.

Pewenne: O603HayMM R(n) — KOJIMYECTBO MIPOrpaMM, KOTOpbIE MPeodpa3yoT
yucsio 1 B yucno n. O6e koMaHIbl UCTIOJTHUTENS YBEIUYHUBAIOT HCXO-
HOE YHUCII0, NOITOMY OOLIEE YHCIIO KOMAH] B IPOrpaMMe HE MOXET Tpe-
BoCXOAMTh 28. R(1)=1.
Jns kaxaoro cieayrowero YyuMciaa pacCMOTPHM, CKOJBKHMH CIOco0a-
MH 3TO YHCJIO MOXET OBITh MOJYYEHO U3 MPEAbIAYIIHX YHCEN 32 OAHY
KOMaHAy HcnonHuTend. Ecnu yucio He aenutcs Ha TpH, TO NMocjaeaHeH
KOMaHAoH MoxkeT ObiTh ToJIbkO «IIpubaBb 1». CnenoBaTesibHO, KOJIH-
4eCTBO MPOrpaMM Ul 3TOr0 YMCIA PaBHO KOJIMYECTBY NMPOrpaMM s
NpeblAYLIEero YUca:
R(i) = R(i-1), ecnu i He nenuTCcA Ha 3.
Eciu yucno penurcs Ha 3, TO BapHaHTOB MOcCieAHEed KOMaHIbl JBa:
«IIpubaBe 1» unu «YMHOXb Ha 3». CrnenoBarensHo, R(i) = R(i-1) +
R(i/3), ecnu i nenutcs Ha 3.

Oteert: Ing 4yncna 29 KOMHUYECTBO MPOrpaMM MOXKHO MOJCYMTATh, COCTABHB
TabnuIy:
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Yucno 1 2 3 4 5 6
KonmquTBo 1 1 --------------- '7~1gd-‘«1:‘2~~~~~ E '2&;;: :2 ----- cIoIIITIe !52'&1 =3
KOoMaHz, H A ;
UcnonHuTens H i
tucno 7 8 9, 10 - |11 |12
KonuuecTtso |S.. Grorroremeeees #3+2=5 57 o J— *5+2=7
KOMaHA
UcnonHuTEnNst B S
ncno 13 114 15 1+.__|16 17 8|
Konuuecteo |7 [ "7+2£p 9 L #0+3=12
KOMaHa, % N |
ucnonHuTens
“cno 19 20 Ter T |22 23 |24
Konmuectso |12 P E— 12+3=15 |15 [ — *15+3=18
KOMaHZ ,5
ncnonHuTens
o 25 26 27 | 28 29
Konuuectso 18 18---mmeeeeee- »18+5=23 [23 23
KOMaHZ
UCNoNHUTENS

1| (demo-eéapuanm 2011 2., 3a0aua C3)

Y ucrionHuTens Y ABOUTENb JBE KOMAaHIbl, KOTOPBIM IIPUCBOCHBI HOMEpA:
1) npu6ass 1;
2) yMHOXb Ha 2.
IlepBas U3 HUX yBETMYMBAET YHUCJIO Ha IKpaHe Ha 1, BTOpas — yJABauBaeT €ro.
ITporpamma u1st Y 1BOMTES — 3TO MOCJIEA0BATENBHOCTb KOMaHA. CKOJIBKO €CTh
HporpaMM, KoTopsie yucio 1 nmpeobpa3zyiot B unciio 16? OtBet o6oCHYyiiTE.

Yepenawka

Hcnonnurens Yepenallika nepemMeniaeTcsi Ha 3KpaHe KOMIBIOTEPA, OCTaBJIsS
cJieql B BUZE JIMHUHK. B kaXabIil KOHKPETHBI MOMEHT H3BECTHO ITOJIOKEHHUE UC-
TMOJIHUTENIS U HAaNpaB/ieHHE €ro ABMKEHHUs. Y UCIOJIHUTENS CYILUECTBYIOT JBE
KOMaH/bl:

Bniepen n, rae n — 1e10€ YKUCIIO, BbI3bIBAIOILAs EPEABUIKEHHE YEPENALIKY Ha
1 11aroB B HaNpaBJEHUH JIBYXKEHHS,;

HanpaBo m, rne m — 1ieJ10€ 4KCIIO, BBI3bIBAIOLIAs W3MEHEHHE HaIPaBIECHHUA
JABH)KEHHS HA m TPaayCoB [0 YaCOBOH CTPEJIKE.

3anucey IloBTopn 5 [Komannal Komanaa2] o3Hauaer, 4yTo Mocjie0BaTesb-
HOCTh KOMaHJ B CKOOKax MOBTOPUTCS 5 pa3. MICMOJHUTENL UHTEPIIPETHPYET
3Ty 3alIMChb KaK OJIHY KOMaHAY.
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Yepenauike ObUT JaH A UCTIOTHEHHUS CIEIYOIIHHA arOpHUTM:

IloBTopu 5 [IToBTOpH 2 [Bnepen 40 Hanpaso 60 Bnepen 40 Hanpaso 120]
Hanpago 90]

Kakas ¢urypa nosBurcs Ha 3kpaHe?

EH G TR R

Pemenne: VicnonHsas BHyTpeHHHI LMK, Yepemnauika pucyeT pom0, T. K. 3a
OJMH LIar OHa pUCYeT ABE JIMHUU OJMHAKOBOW JUIMHBI M TIOBOpAYH-
BaeTca Ha 180 rpaaycos, a 3a 2 miara cCOBepLUAET MOJIHBIH 060pOT
BOKPYT CBOEH OCH. BHeIHMT LIMKJ1 3aCTaBsAET Yepenauky 5 pa3 Ha-
pucoBaTh poM0, HO IIPH ITOM 3a 4 11ara oHa NoBopayHuBaeTcs Ha 360
rpaaycoB. CrnenoBarenbHo, OyaeT HapucoBaHa (Urypa, nmpeacraB-
JIEHHas Ha pHUC. 3, Tak KaK MepBbId U NMOCIeAHUH poMO coBNaayT.

OTBer: 3.

Hcnonnurens Yepenaiiika nepeMeniaeTcsl Ha 3KpaHe KOMIIBIOTEpa, OCTaBIASA
cien B BUJE JIMHUK. B KaXblit KOHKPETHBIH MOMEHT H3BECTHO MOJIOXKEHHE HC-
MOJTHUTENS U HaNpaBl€HUE €ro ABHXKEHUA. Y MCIOJHUTENS CYyLIECTBYIOT JIBE
KOMaHJpI:

Bnepen n, BeI3bIBaronias nepeaBHxKEHNE Yepenaulkyd Ha # LIAaroB B HanpasJe-
HUH JIBH)KEHHS;

HanpaBo m, BbI3bIBalolllasg U3MEHEHHE HANpaBJIeHUs JBUKEHUS Ha m Ipajy-
COB M0 4acoOBOH cTpenke. (BMecTo n U m QOMKHBI CTOATH LieJble YUCIIa.)
3anuce [loBTopu 5 [Komanagal Komanna2] o3Hayaer, 4To MOCieI0BaTE b-
HOCTb KOMaH] B KBaJpaTHbIX CKOOKax MOBTOPHUTCA 5 pas.

Kakoe yucno Hajo 3anucath BMECTO # B CIEAYIOLIEM alroputrMe, YToObl Ha
9KpaHe MOABHIICS NMPaBUIIbHBIH BOCBMHYTONBHHK:

HosTopH 9 [Bnepea 40 Hanpagso n]?

Hcnonnurenes UYepenallika nepeMeiiaercss Ha 3KpaHe KOMIIBIOTEPA, OCTABIAA
ClIe[l B BUJIE IMHUH. B KaKabp1i KOHKPETHBIH MOMEHT U3BECTHO IMOJIOXKEHHE UC-
MIOJIHUTENS U HANPAaBICHUE €0 JBHXKEHUA. Y HCIOJHUTENS CYILECTBYIOT JIBE
KOMaH[IbI:

Bnepen n, TA€ n — LEJIO€ YHUCII0, BbI3BIBAKOIIAA NIEPEABUIKCHHUE YEPETIALLIKKA HA
n 11aroB B HaAIIpaBJICHUH OBHXKCHHUA,
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HanpaBo m, rane m — nenoe yucio, BbI3bIBAIOLIAass H3MEHEHHE HaIpaBIECHHUA
JBHMXXCHHS Ha m IPafycoB IO YaCOBOM CTpeJKe.

3anucs IloBTopu 5 [Komanaal Komanaa2] o3Havaet, 4TO MOC/Ieq0BaTEb-
HOCTb KOMaH/l B KBaJIpaTHbIX CKOOKaX MOBTOPHUTCA 5 pa3.

Yepenauike ObLI AaH AJIS HCIIOJIHEHUA CJIEAYIOLIHI alNrOpUTM:
IloBTopu 7 [Bnepen 20 Hanpago 60]
Kakas ¢urypa nosButcs Ha 3kpaHe?

Ucnonuurens ‘{epenauu(a NEpEMEIIACTCA Ha 3KPAaHC KOMIIBIOTEPA, OCTABJIAA
cliell B BUIE JUHHHM. B Kax bl KOHerTHL]ﬁ MOMCHT H3BCCTHO ITOJIOXKCHHEC HC-
[IOJIHUTEJIS1 H HAlTPABJICHUE €ro ABHXKCHMA. VYV ucnonuurens CYWCCTBYIOT TpH
KOMaHBbI:

Bnepen n, rac n — UeJ0€ YUCJ10, BbI3bIBaKOLIasa MCPEABHIIKCHHUE YE€PCITIAllIKH HA
n 11aroB B HAIIpaBJICHHUHU ABHXXCHHA,

HanpaBo m, rie m — uenoe 4ucio, BbI3bIBaIOLIass H3MEHEHHE HAIlpaBJICHHA
JBH)KEHHS Ha m TPpalyCoB [0 YaCOBOH CTpEJIKE;

HaneBo m, ryie m — uenoe 4ucio, BbI3bIBAIOLIAs H3MEHEHHUE HANIPaBJICHHS IBU-
)KEHHs Ha m rpayCcoB NPOTHB YaCOBOI CTPEJKH.

3anucy IloBTopu 5 [Komanaal Komanna2] o3Hauaer, 4To nocjieaoBaresb-
HOCTh KOMaH] B KBaJPaTHBIX CKOOKaX MMOBTOPHUTCSA S pas.

Yepenauike Obl1 AaH A/ UCTIONHEHHUS CIEAYIOLHMHA anropuT™m:
IlosTopu S [Bnepea 30 Haneso 72]

Kakas ¢urypa nosButcs Ha skpane? ['ne Oyner HaxoauThcs 31a (urypa mno
OTHOUICHHIO K Yepenaiuke?

Hcnonnurens ‘Iepenaun(a NepeMEIIacTCA Ha 3KpaHC KOMIIBLIOTEPA, OCTaBJIsAA
clieql B BUJE JMHUH. B Kax b1 KOHKpCTHbIﬁ MOMCHT HU3BCCTHO I10JIOXKCHHE HC~
[NOJIHUTECIIA U HAIIpaBJICHUE €r0 ABUXKCHHA. Y ucnonuurens CYWIECTBYIOT TpU
KOMaH/bl:

Bnepen n, rae n — Lesioe YUCIIO, BHI3bIBAIONLAs NIEPEABHIKEHHE YEPENalIKH Ha
£ 11aroB B HAaIPaBJICHUH JBHXKEHHUS;

HanpaBo m, rae m — uenoe Yucio, BbI3bIBAIOLIass H3MEHEHHE HalpaBJICHHA
JBIDKEHHS Ha m rPpagyCcoB [0 YaCOBOH CTPEJIKE;

HaJieBo m, riie m — UeJioe YMCIIO, BBI3bIBAIOLIAs H3MEHEHHE HAMPaBJICHHUS BU-
XKEHUs Ha m IPaflyCoB MPOTHB YaCOBOH CTPEJIKH.

3anucy IToBTopu 5 [Komanaal Komanaa2] o3HauyaeT, 4To nocja€aoBaTelb-
HOCTh KOMaH/l B KBaJIpaTHbIX CKOOKax MOBTOPHUTCA 5 pas.
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Yepenamke ObLT AaH AJI UCTIONHEHHUSA CIEAYIOLUIHHA anropuT™:
IloBTopu 22 [Bnepea 10 Ha3zan 10 Haneso 18]
Kakas ¢urypa nosiBUTCs Ha 3kpaHe?

Po6or

13

Hcnonuutens PoboT AeiicTBYeT Ha KJ1€TYAaTON AOCKE, MEXKIY COCEAHUMH KIIET-
KaMH KOTOPOH MOTYT CTOATh CT€Hbl. POOOT nepeaBHraeTcs no KjieTkaM J0-
CKH M MOXET BBHINONHATE KOMaHabl 1 (BBepX), 2 (BHHU3), 3 (BpaBo), 4 (BIEBO),
TIepexo/is Ha COCEIHION KIIETKY B HalpaBlIeHHH, YKa3aHHOM B ckoOkax. Ecnu
B 3TOM HamNpaBJIeHMH MEXIY KJIETKaMH CTOUT cTeHa, To PoboT paspyiuaercs.
Po6oT ycnelwHo BbINOIHU IPOrpaMMy
11313142

Kaky1o nocnenoBare/IbHOCTh U3 YEThIpEX KOMaHI AODKEH BbINOIHUTL PoboT,
4yT0OBI BEPHYTHCA B Ty KJIETKY, I'le OH ObLI Nepel HayajloM BBINOIHEHMS NIPO-
rpaMMbl, M HE Pa3pyLIUTbC BHE 3aBUCHUMOCTH OT TOro, KakKHM€ CTEHBbI CTOST
Ha none?

Pemenne: HaueptuM TpaekTopuio, o KOTOpOi
asuraics Po6ot. HayansHyo TOuky
JBHKEHUS 0003Ha4UM OYKBOii A, KO- B
HE4HYI0 — B. 113 pucyHka BUAHO, 4YTO
BEPHYTbCA U3 TOYKHM B B TOuky A
MOXKHO IO TNpOrpaMMe M3 YeThIpex
KOMaH/: BHM3, BJICBO, BHHM3, BHH3,
T. €. 2422. A

OTtBert: 2422.

Ucnonuurtens PoboT neficTByeT Ha KJIeTYAaTOH JOCKE, MEXKIY COCEAHUMH KJIEeT-
KaMH KOTOPOH MOTYT CTOSATh CTeHbl. POOOT mepeaBUraeTcs mo KJIETKaM HO-
CKHM M MOXET BBINOJIHATh KOMaH bl 1 (BBepX), 2 (BHU3), 3 (BnpaBo), 4 (BJIEBO),
Iepexoas Ha COCEIHIO0 KIIETKY B HalpaBJI€HHUH, yka3aHHOM B ckobkax. Ecnu
B 3TOM HaNpaBJIEHMH MEXIy KJIETKaMH CTOUT cTeHa, TO Po6oT paspyaercs.
Po6oT ycneuHo BEINOIHUI IPOrpaMmy

4242413
Kakyro nocnenoBaTeIbHOCTb U3 TpeX KOMaH JOJDKEH BIIONHUTE POOOT, 4TOOBI

BEPHYTBCA B Ty KJIETKY, Iie OH ObUI Mepe HayaloM BBINOJIHEHHS MPOrpaMMBl,
Y He pa3pyILUTLCS BHE 3aBUCHMOCTH OT TOT'0, KaKHE CTEHBI CTOAT Ha roJe?
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[ana cucrema komana ucrionHutens Po6or,
(OKMBYULIETO» B MPAMOYTOJBHOM JJaOUpPUHTE
Ha KJIETYaTOM IJIOCKOCTH:

BBEPX

BHH3

BJIEBO

BIIPaBO
Ilpu BbIMONIHEHUH 1000 K3 ITUX KOMaHA
Po6oTr nepememiaeTcs Ha COOTBETCTBYIO-
LIYIO KJIETKY.
KomaHabel npoBepkd MCTHHHOCTH YCJIOBHS
Ha HaJIM4He CTEHBI Y TOH KJIETKH, TJI€ OH Ha-
XOOAUTCS:

CBepXy CBOOOAHO

CHH3Y cBOOOAHO

cjieBa CBOOOIHO

crnpaBa cBoOOIH

A B CDE F G H

Ecnu Po60oT HauHeT NBHXKEHHE B CTOPOHY CTEHbI, TO OH Pa3pyLIHTCA.

CKOJIBKO KJIETOK JaHHOT'O na6upuHTa COOTBETCTBYIOT TpC6OBaHPIl>0, 4YTO, BBbI-
MNOJIHUB MNMPEAJIOKCHHYIO NMPOTrpaMMy, Po6GOT OCTaHOBHUTCS B TOM ke KJICTKC,

C KOTOPO# OH Hayan ABMXXEHHE?
HAYAJIO

I1OKA cnpasa ceo6oano JIEJIATD BripaBo

ITOKA cuusy ceob6oaHo JAEJIATD BHU3
[TOKA cneBa ceob6oano JIEJIATH BneBo
[TOKA cBepxy ceobonHo JJEJIATD Brepx
KOHEIL]

B oTBeTe 3amuinTe YHUCIIO — KOJIMYECTBO TAKUX KIIETOK, a Jajee, yepes3 3a-
nATHIE, UX aapeca (CHayala MAeT JlaTHHCKas OykBa cTosbua, a 3ateM uudpa

cTpoku). HanpuMep, HykHU# JIeBbIH yrou 1abupuHTa HMeeT aapec A1.

CucTteMa koMaH HCTTONTHUTENA POOOT, «XKH-
BYILEro» B NMPAMOYTOJbHOM JAaOMPHUHTE Ha
KJIETYaTOH IJIOCKOCTH:

BBEPX

BHH3

BJIEBO

BIIPaBO

[Ipn BbIMONHEHHH OO0 M3 ITUX KOMaH[
Po6oT nepeMeriaetcs Ha OIHY KJIETKY COOT-

A B C D E F G H

N W e OO N

a o N o

N W b
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BETCTBEHHO BBEPX T, BHH3 ¥, BIEBO <—, BIIPABO —>.
Yerblpe KOMaHbl IPOBEPAIOT HCTUHHOCTDb YCIIOBHS OTCYTCTBHs CTEHBI Y KaX-
JIOW CTOPOHBI TOM KJETKH, rae HaxoauTtcs Pobort:

CBEpXY CBOOOIHO

CHHU3Y CBOOOAHO

cneBa cBOOOAHO

cnpaBa cBoOOIH
Hukn

ITOKA < ycnoBue > KOMaH/1a
BBITIOJIHAECTCS, TIOKa YCJIOBUE MCTHHHO, MHAYE MPOUCXOAUT MEPEXO] Ha cle-
IYIOLIYIO CTPOKY.
CkonbKO KJIETOK JaOMpHUHTAa COOTBETCTBYIOT TPEOOBAHMIO, YTO, BBINOJIHHUB
NpeJIoXKEHHYI0 IporpaMMy, POGOT 0CTaAHOBHTCS B TOM k€ KJIE€TKE, C KOTOPOd
OH Hauas JBUXEHHE?

HAYAJIO

ITOKA < cripaBa cB060JHO > BNIpaBo

ITOKA < cBepxy cB060HO > BBEPX

ITOKA < cneBa cB060HO > BJIEBO

[TOKA < cHu3y cBOOOJHO > BHU3

KOHEI

lj_ll Jlana cucreMa koMaHa UcTrioJHuTend Pobor,
«OKMBYLIETO» B IPAMOYTOJIbHOM JaOUPHUHTE
Ha KJIETYaTOH NJIOCKOCTH:
BBEPX
BHHU3
BJIEBO
BIIPaBO

N Wb OO N @

Ilpu BbIMOAHEHHH MO00H M3 3THX KOMaHA
Po6ot nepemMeliaeTcs Ha COOTBETCTBYIOLIYIO
KJIETKY.
KoManapl nmpoBepkH HMCTHHHOCTH YCJIOBHS
Ha HaJIMYHE CTEHBI y TOH KJIETKH, I/ie OH HaXOAUTCA:

CBepXy CBOOOIHO

CHH3Yy CBOOOIHO

cneBa cBOOOAHO

cnpaBa cBOOOIH
Ecnu Po60T HayHET ABHXKEHHE B CTOPOHY CTEHBI, TO OH Pa3pyLIUTCH.
CkoJbKO KJIETOK AaHHOTO JabMpHHTA COOTBETCTBYIOT TPeOOBaHMIO, YTO BBI-
TIOJIHMB TPEJIOKEHHYIO TIporpaMMy, PoOoT oCTaHOBHTCS B TOH ke KIETKe,
C KOTOpOii OH HayaJj ABHXXeHue?

—_

A B C D E F G H
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HAYAJIO

ITOKA cHu3y cBo6oano /IEJIATD BHuU3

[TOKA cnpasa ceoboano IEJIATD BnpaBo

ITOKA cBepxy cBo6oaHo JJEJIATD BBepx

[TOKA cneBa cso6oano JAEJIATD Baeso

KOHEIL]
B oTBeTe 3anMuIMTE YUCIO — KOJIMYECTBO TaKMX KIIETOK, a Jajiee, Yepes3 3a-
IATBIE, UX aJpeca (CHayajla UAET JaTUHCKas OykBa cronbua, a 3aTeM Hudpa
CTPOKH).
Hanpumep, H>kHUH neBbId yron nabupuHTa UMeeT aapec A1.

HaHa cvcreMa koMaH UCNIONHHUTENS PoOOT, «OKUBYILETO» B MPAMOYTOJILHOM
1abUpHHTE Ha KJIETYATOH MIOCKOCTH:

BBEpX

BHM3

BJIEBO

BIIPaBO
IIpy BBIMONHEHUH T1000H M3 ITUX KOMaHA
Po6oT nepemelaeTcs Ha OOHY KJIETKY COOT-
BETCTBEHHO BBEpX T, BHH3 Y, BIEBO «,
BIIPAaBO —>.
Yerpipe KOMaHAbI MPOBEPAIOT UCTHHHOCTD
YCIOBUS OTCYTCTBHS CTE€HBI y KaXKIOH CTO-
POHBI TOH KJIETKH, rae Haxoautcs Pobor:

CBEpXy cBOOOAHO

CHHU3Y CBOOOIHO

cnesa cBOOOAHO 1

cnpasa cBOOOIH A B CDETF G H
802004

[TOKA < ycnoBue > kOMaHJa
BBIMOJIHAETCA, MMOKa YCJIIOBUE UCTHHHO, HHa4e MPOUCXOOMUT MEpPEXOl Ha cie-
OYIOLLYIO CTPOKY.
CKOJIBKO KJIETOK JaOMpHHTA COOTBETCTBYIOT TPEOOBaHHIO, YTO, BBIMIOJIHUB
NpeNIoKEHHYIO porpaMMy, POGOT OCTaHOBUTCS B TOH e KIIETKE, C KOTOPOH
OH HayaJl JBHXXeHHE?

HAYAJIO

IIOKA < cneBa cBO60HO > BIEBO

[TOKA < cBepxy cBO60IHO > BBEpX

[TOKA < cnpaBa cB060JHO > BIpaBo

ITOKA < cHu3y cBOOOIHO > BHU3

KOHEIL

N W A OO N ®
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Ky3ueunk

19

20

NUmeerca ucnonuutenb KysHeuuk, KOTOPbIH )XKUBET Ha YUCIIOBOH ocH. CHcTeMa
koMmaHa KysHeuuka: “Bnepea N (Ky3HeuHk npbiraet Bnepea Ha N e€IMHHL);
“Hasan M’ (Ky3Heuuk npbiraet Hazaa Ha M equnun). Ilepemennsie N u M mo-
r'yT IPUHHUMATb JIFOObIE LiEJIbIe TOJI0XKUTENbHBIE 3HaUeHH. M3BecTHO, uTo Ky3-
HEYMK BBIMOJIHKI NPOrpaMMy M3 51 KoMaHabl, B KOTOpoil komaHx “Hazan 2”
B 2 pa3a Oosblie, yueM KoMaHa “Bnepen 3”. Jlpyrux koMaH B IporpaMMe He
6bu10. Ha Kakyro oHy KOMaHZy MOKHO 3aMEHHUTD 3TY Nporpammy, 4yTo6sl Kys3-
HEYMK OKa3ajcs B TOH e TOYKE, YTO M NOCJIE BBINOTHEHHA IPOrPaMMbl?

Pemenne: OnpenenumM, CKOJIBKO KaKHX KOMaH]I BHIIOJIHWI Ky3HeuHK. [Toimy-
yaeM: 51 /3 =17. Komann “Bnepen 3” 6buto 17, a “Hasan 2 Obu1o
34. Ky3Heuuk npeirHyn Bnepea Ha 17 x 3 = 51 war, a Ha3zaa Ha
34 x 2 = 68 maroB. TeM caMbIM OH OKa3ajics Ha 17 miaroB Hazaj oT
nepBoHavyabHOM Touku. [locnenoBaTeNnbHOCTE KOMaHA B QJITOPUT-
M€ B JaHHOM CJTy4ae He UMEET 3HaYEHHA.

OTteet: Hazang 17.

Hmeercs ucnonuutens Ky3Heuuk, KOTopblil )KHMBET Ha YUCIIOBOH ocH. CHcTeMa
xomaHa Ky3neuuka: “Bnepen N (Ky3HeuMk mpbiraer Brnepea Ha N eIMHHL);
“Haszan M” (Ky3Heuuk npeiraet Hasan Ha M equHun). Ilepemennsie N u M Mo-
I'yT IPMHHUMATD JTIO0BIE LiEIbIE MOJIOXKHUTENbHBIE 3HaueHHA. F3BecTHO, uTo Ky3-
HEYHUK BBINOJIHKWI IporpaMMy U3 52 KoMaH, B KoTopod komanna “Haszan 2” Ha
10 6onb1ue, yem koMana “Briepen 3”. JIpyrux KoMaHA B NporpaMMe He ObLIO.
Ha kakylo oiHy KOMaHZly MO>KHO 3aMEHHMTb 3Ty nporpammy, 4to6sl Ky3Heuuk
OKa3aJiCs B TOM e TOYKE, YTO U MOCIE BBHIIOJHEHHUS MPOrpamMMbl?

BycuHbl

21

Ilenouka u3 Tpex 6ycuH ¢popMupyeTcs mo cneayloleMy npasuny: Ha nepsom
MECTE B LIENOYKe CTOMT oaHa u3 6ycun M, H, O. Ha BropoM — ogHa u3 OycuH
JI, M, O. Ha Tpetbem MecTe — oHa u3 6ycun JI, M, H, He cTosmas B 1ieno4ke
Ha TIEpBOM HJIH BTOPOM MeCTe.

Kakas u3 cnegyronmx Lenovek co3iaHa rno 3ToMy NpaBHITy:

1) HOH 2) HOM 3) MHJI 4) MHO

ITosHoe pewmieHHe.
Ha nepBom Mecte B Lenouke crout ogHa u3 6ycun M, H, O.
Ha BTOpOM 11are k nepBoii 6ycHHEe MOXHO 100aBUTh OJHY U3 TpeX
6ycun JI, M, O. Ilonyyaem BapHaHThL:
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23

24

MJI, MM, MO,
HJI, HM, HO,
OJI, OM, OO.

Ha tpeTbem mare no6asnsem oany u3 6ycus JI, M, H ¢ yyetom npa-
BHJIa TIOCTPOEHHUS LENOUKH. B pe3ynbTare cK1agbIBalOTC LEMNOYKH:

MUJIH,
MMJI, MMH,
MOJI, MOH,
HIIM,

HMUI,

HOJI, HOM,
OJIM, OJIH,
OMJI, OMH,
00J1, 0OM, OOH.

Hroro: 16 HEMOYCK, U3 YCTBIPEX NMPEATOXKCHHBIX MOAXOAUT TOJIBKO
“HOM”

KpaTkoe pewenue.
B nenouke “HOH” napyueHo npaBuio Tpetbeil OycHHBI.
B nenouke “HOM” Bce npaBuiia cobtonatoTcs.
B nenouke “MHJI” HapymieHo npaBuio BTOpO# OyCHHBI.
B uenouke “MHO” HapyiieHO npaBUiIO TPEThEH OYyCHHBI.

OTBeT: 2.

Jl1s cocTaB/ieHHs LIENOYEK UCMONb3YIOTCS OyCHHBI, TOMEYEHHBIE OYKBaMu: A,
B, C, D, E. I. Ha nepBoM MecTe B LIEMOYKe CTOUT OAHA U3 OYCHH, TOMEYEHHBIX
riacHoi 6ykBoil. Ha BTopoM — mo6as cornacHas. Ha TpetseM Mecte — onHa U3
oycun B, C, D, He cTos11as B Lenoyke Ha BTOpoM MecTe. Ha ueTBepToM — Jto-
Oas rnacHas, He CTOsILIAs B LIEMOYKE HA MIEPBOM MECTE.

CKONBKO CyLIECTBYET BAPMAHTOB LIENOYEK, NOCTPOEHHBIX MO 3TOMY NpaBuily?

1) 81 2) 54 3) 36 4 24

Ilenouxka u3 Tpex 6ycuH dpopmupyeTcs no cienyouemy npasuiy. Ha tpetsem
MECTE B LIENOYKE CTOMT ogHa u3 OycuH A, b, B. Ha BTopom — oaHa U3 OycuH
b, B, I'. Ha nepBoM MecTe — onHa u3 0ycuH A, B, I', He cTosinias B Liernovke Ha
BTOPOM WJIU TPEThEM MECTE.

Kakas u3 cneayrommux 1ernoyek CO3AaHa Mo 3TOMYy MpaBuiy?

1) BI'B 2) ABB 3)[AB 4) ABA

Henouka u3 Tpex 6ycuH popMupyetcs no ciaeaymwouiemy npasuiny. Ha nepsom
MECTE B LIENOYKe CTOMT oaHa u3 Oycud A, B, I'. Ha BTopom — onHa u3 6ycuH
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25

26

27

28

A, b, B. Ha tperbem MecTe — oqHa U3 6ycHH b, B, I', He cTos1ad B LIENOYKE HA
NIEPBOM HJIM BTOPOM MECTE.
Kakas 13 cneayromux UenoYex co3iaHa 1no 3ToMy npaBuiy?

1) I'Bb 2) BAT' 3) Abb 4) BI'b

B noHenenapHUK B OJTHOM U3 KJIACCOB JOJDKHO OBITH NMPOBEAEHO 4 ypoKa — 1o
XUMUH, Pu3MKe, UHHOPMATUKE U JUTEpaType. YUHUTENs BbICKA3alH CBOM IO-
XKeJIaHHs 11 COCTaBJICHUs PaCUCaHUs. YUHUTENIb XUMHUHU XOYET UMETh TPETUH
WM YETBEPTHIH YPOK, YYUTENb (GPU3UKH — MEPBBIH UM YETBEPTHIH YPOK, yUH-
TeNb MHPOPMATHKH — [IEPBBIN WM BTOPOH, YUUTEIND IUTEPATYPHI — BTOPOH HJIH
Tpetuid. Kakoii BapHaHT pacrucaHus yCTPOUT BCEX yUUTENEH LIKOIIbI?

(O603uauenus: X — xumus, @ — ¢pusuka, U — undpopmaruka, JI — nureparypa)

1) WIX®D 2) UXJI® 3) GUXJT 4) UDJIX

s cocTaBieHus LieNnoYeK pa3pelaeTcs UCIoab30BaTh OyCHHBI 5 THNIOB, 060-
3HavaeMmbix OykBaMu A, b, B, I, E. Kaxknas uiernouka nomkHa COCTOAThH U3 TpEX
OyCHH, PU 3TOM JOJIKHbBI COOTIOAATHCSA ClIEAYIOLIME TpaBUia:

1) Ha mepBoM MecTte ctout oaHa U3 OykB: A, I, E;

2) mnocJie rinacHoi 6yKBbI B LIENOYKE HE MOXKET CHOBA MATH IjlacHas, a noc-

Jie COTJIaCHOM — cornacHas;

3) nocneaxeit 6ykBoit He MOXeT ObITh B.

Kakas u3 nenoyexk nocrpoeHa rno 3TuM npaBuiam?

1) AEB 2) TBA 3)TEB 4) BAB

Jns coctaBiieHUs LIEMOYEK UCTIOIB3YIOTCA OYCHHBI, MOMeUeHHble OyKBaMH A,
B, C, D, E. Ha nepom mecte ctout oaHa u3 6yks: A, B, D. Ha Bropom — n10-
0as rnacHas, ecau nepBas OykBa corjacHas, U aro0as coryiacHas, eciu nepBas
riacHas. Ha tpetbeM Mecte — ogHa u3 OycuH A, C, D, He cTosiias Ha IEpBOM
WJIH BTOPOM MeECTe.

Kakas u3 nepeyrcneHHbIX Leno4ek co3aHa o 3ToMy npaBuny?

1) BCA 2) AEC 3) BAD 4) DED

Jns coctaBneHus Leno4yek UCnob3yoTces OycHHbl, moMedeHHble OykBaMu: M,
N, O, P, U. B cepeanune uenouku crout oaHa us 6ycun N, O, P. Ha tperbem —
nrobas rnacHas, eCiM nepBas OykBa rjlacHasi, U jiro0as corinacHas, eciii nepnas
cornacHas. Ha nepBom Mecte — oHa U3 6ycud M, N, O, He cTos111as B LIEMOYKE
B CEpelIMHE.

Kakas u3 nepedncieHHbIX LenoyeK co3aHa Mo 3TOMY NnpaBuiy?
1) NPO 2) MUN 3) ONP 4) NON
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Jist cocTaBieHHs LIENOYEK HCMONB3YIOTCS OYCHHBI, TOMEYEHHbIE OyKBaMH A,
B, C, D, E, G. llenouka cTpouTcs no cieayroleMy npasuiy. Ha neppoM mecte
B Lieno4ke cTouT oaHa u3 6ycun C, D, E, G. Ha Bropom — nro6as cornacHas
OykBa, eciid nepBas OykBa rjlacHasi, WM J1100as riiacHas, eciiu nepsas corjac-
Has. Ha TpeTbeM MecTe onHa u3 OycuH A, B, E, G, He cTos1as B 11enouke Ha
nepBOM MM BTOpoM MecTe. Ha ueTBepToM MecTe — ntobas rinacHas 6ykBa, He
CTOs11Ias HA BTOPOM HWJIH TPEThEM MECTE.

Kaxkas 13 nepeuncieHHbIX LIEMOYEK CO3JaHa [0 ITOMY MpaBUIy?

1) GCDA 2) CEBA 3) DADE 4) EBAA

Lienouku

30

31

Lleno4kH CUMBOJIOB (CTPOKH) CO3AAIOTCSA MO CIEAYIOLIEMY MPABHUITY.
[TepBast cTpoka COCTOMT U3 OJHOTO CUMBOJIA — LIUPBI «1».
Kaxnas U3 nocienyromumx Henoyex co3aaercs CaeayoumM 1eHCTBUEM: B O0de-
PENHYIO CTPOKY ABaXKIbl 3aMMChIBAETCA NMpeablayLas Lenoyka Ludp (oaHa 3a
IpYroH, Noapsa), a B KOHEL PUITUCHIBAETCS €LLEe OJHO YHCIIO — HOMEP CTPOKH
10 MOPAAKY (Ha i-M 1Iare JOMUCHIBAETCA YUCIIO «i»).
Bort nepseie 4 cTpOKH, CO31aHHbIE 110 3TOMY NpPaBHITY:
11
2)112
3) 1121123
4) 112112311211234
Ckousbko pa3 B 001IeH CI0XXHOCTH BCTPEYAIOTCS B CEAbMOI CTPOKE HEUETHBIE
uudps (1, 3, 5,7, 9)?
Pemrenne: B nepBoii ctpoke BcTpeyaeTcs Tobko Ludpa 1 — 1 pas. Bo BTopoii
cTpoke uudpa 1 BcTpeuaercs 2 pasza. B xaxao# cienymoluen cTpo-
ke konuyecTBo LHp | Oyaer yaBauBatbcs. B cTtpoke ¢ HOMepoM .
udpa 1 BctpeTutes 2kl pas.
AHaJIOTHYHbBIE PAaCCYXIEHUSI MOXKHO IMPOBECTH I BCEX APYIHX
HeueTHBIX 1Udp. HeveTHas uudpa » Bcrpedaercs | pa3 B CTpoke
¢ HOMepoM n. B cTpoke ¢ HomepoM k (k > n) 3Ta LM pa BCTPETUTCS
251 pas.
[Toncuuraem, cKonbKo pa3 B 00111eH CT0AKHOCTH BCTPEYAIOTCS B CEMlb-
MOH CTpOKe HeYeTHbIe LH(PBHI:

27 4273 4275+ 27T =20+ 20 + 22+ 20 =64 + 16 + 4 +1 = 85.
CnenoBaTenbHO, B CeIbMOI CTpoke OyaeT 85 HeueTHbIX LHGP.
OTser: 85.

[{eno4ku CUMBOJIOB (CTPOKH) CO3JAIOTCA MO CAEAYIOLIEMY MPaBUITY.
[TepBas cTpoka COCTOUT U3 OHOIO CUMBOJIA — LIHGPBI «1%».
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32

Kaxas u3 nocjaeayonmx ueno4ek co34aeTcs TAKUMH AEHCTBUSAMH: B O4epea-
HYIO CTPOKY ABaXXIbl 3alUCHIBAETCA LENOYKa LUUGp M3 MPEAbITYILIEH CTPOKH
(oaHa 3a qpyroi, moapsAn), a B KOHEIL NMPHUIMHCHIBAETCA €IIE OJHO YHCIIO — HO-
Mep CTPOKH IO NMOpAAKY (Ha i-M L1are JOMHUCHIBACTCA YHCIIO «in).
Bot nepBrie 4 CTPOKH, CO3JaHHBIE 10 3TOMY IPaBHITY:

1)1

2) 112

3) 1121123

4)112112311211234

Kakas 1udpa cTouT B BOCEMOI cTpoke Ha 250-M MecTe (cuuTas cieBa Hanpaso)?

Pemenne: Haitnem nnuny BoceMoii cTpoku. 1o ycinoBHIO JUIHHA KaXA0H I10-
CleqyIOLei CTPOKH yBEIMYMBACTCA B 2 pa3a M0 CPaBHEHHIO C Tpe-
JBIAYIEH TUTIOC e1e OJMH CUMBOJ — ¢ pa, 0603Hayaromas mopsaa-
KOBBII1 HOMEP CaMOM CTPOKH.

[Tomyyaercs, 4TO JUIMHA CTPOK COCTABHT:
1) 1 anemeHT B cTpOKE;

2) 1 x2+ 1 =3 sneMeHTa B CTPOKE;
3)3Ix2+1=7,

4)7Tx2+1=15;

5)15x2+1=31;

6)31 x2+1=63;

7)63 x2+1=127;

8) 127 x 2 + 1 = 255 3neMEHTOB B CTPOKE.

Tpebyercs HaiiTH 250-i 31€eMEHT B CTPOKE JUTMHOM 255 31eMEHTOB.
JTO 03HAYaeT, YTO HaM HYXEH LIECTOH 37eMEHT ¢ KoHLa. [lockoins-
KY B KOHILIE CTPOKH Ha KaXKJIOM Ili1are nobaBinsercs ero Homep (CoB-
NaJaoluii ¢ HOMEpOM (PopMHUPYEMOH CTPOKH), OCIEAHHE BOCEMb
cuMBOJIOB 8-# cTpoku 6ynyt 12345678. A 6-M CHMBOJIOM C KOHLA
Oyner 3.

OrtBer: 3.

Crpoku (LenOYKH CHMBOJIOB JIATUHCKMX OYKB) CO3AAIOTCA MO CIEAYIOLIEMY
NpaBHITY.
IlepBas cTpoka COCTOMT H3 OHOrO CHMBOJIA — JIATHHCKOM OYKBBI «Ay». Kaxknas
M3 MOCJEIYIOMIMX LEMOYeK CO3AaeTCA TAKUMH JEHCTBHAMHU: B HA4aJIO OYepen-
HOM CTpPOKH 3amuceiBaeTcsi OykBa, 4eH mopsaakoBblii HoMep B andaBure co-
OTBETCTBYET HOMEPY CTPOKH (Ha /-M ILIare nuuieTcs «i»-g OykBa angaBHTa).
K ar0ii 6ykBe cripaBa ABa)«Abl MOAPA] NMPHIHUCHIBAETCSA NPEABIIYLIAS CTPOKA.
BoT nepBbi€e 4 CTPOKH, CO3JaHHBIE MO 3TOMY NPaBUITY:

1A 2) BAA

3) CBAABAA 4) DCBAABAACBAABAA
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34

Jlatunckuit andasur (s cnpaBku); ABCDEFGHIJKLMNOPQRSTUVWXYZ.
3anuIIKMTe BOCEMb CUMBOJIOB MOJAPSAA, CTOSAIIMX B MIECTOW CTPOKE € 55-ro mo

62-e MecTo (cuuTas cieBa Harpago).

Llenoyku cMMBOJIOB (CTPOKH) CO3JAIOTCS MO CIEAYIOLIEMY MPaBHITY.
[IepBast cTpoka cOCTOMT U3 OAHOTO CUMBOJIA — LUGPBI « 1».
Kaxnas 13 nociaenyromux Ueno4yex co3aaercs CaeaAyoLuM IeHCTBHEM: B 0Ue-
PENHYIO CTPOKY ABa)KAbl 3alMChIBAETCA Mpeablaylias Lenoyka uudp (oaHa 3a
ApYyro, noJpsn), a B KOHeL| PUIUCHIBAETCS €1ll€ OJHO YHUCII0 — HOMEP CTPOKH
10 NOpsAKY (Ha i-M [Iare JONMUCHIBAETCH YHCIIO «i»).
Bot nepBblie 4 cTpokH, CO3AaHHBIE 10 ITOMY NPABUITY:

1)1

2)112

3) 1121123

4)112112311211234
Ckonbko pa3 B oOLIEH CIIO)KHOCTH BCTPEUYAIOTCA B CEIbMOH CTPOKE YETHbIe
uudpsi (2, 4, 6, 8)?

Ilenoyky CUMBOJIOB (CTPOKH) CO3AAIOTCS IO CAEAYIOLEMY NTPaBUILY.
[IepBasi cTpOoKa COCTOUT U3 OAHOTO CUMBOJIA — LIUGPBI « 1».
Kaxnas U3 nocienyromux Henoyek co3gaercs CaeayoIuM AEHCTBUEM: B O4e-
PEAHYIO CTPOKY JBaXKJbl 3alIMChIBAETCS MpeAblaylias Lenoyka uudp (oaHa 3a
ApYroM, Noapsa), a B KOHEL| IPUMUCHIBAETCS €LIE OJHO YHCIIO — HOMEP CTPOKH
N0 NOpAAKY (Ha i-M 1I1are AOMKCHIBAETCS YUCIIO «i»).
Bot nepBble 4 cTpokH, CO3AaHHBIE [0 3TOMY MPABUITY:

1)1

2) 112

3) 1121123

4)112112311211234
Ckonpko pa3 B 0oOLIEH CIIO>XKHOCTH BCTPEYAIOTCA B ACCATOH CTPOKE UYETHBIE
uudpsl (2, 4, 6, 8)?

35

JlBa Urpoka urparot B CIE€IYIOLIYIO UIDY.

MMeroTcs TpU Kydd KaMHei, colepauix COOTBETCTBEHHO 1, 2, 3 kaMHs. 3a
OAMH XOJ pa3peuaeTcs WIH YTPOUTh KOJMYECTBO KaMHEH B KaKoH-HMOyAb
Ky4e, W1 1o0aBUTh MO 3 KaMHs B KaxAylo U3 TpeX Kyd. [Ipeanonaraercs, uro
y Ka)KJOTO UTpOKa UMeeTCsi HeOrpaHUYEHHBIH 3anac KaMHeEH.

BhIUrpbIBaeT TOT UIPOK, MOCJE XOAa KOTOPOTo B KaKOM-HHOYIb Kyde CTaHO-
BUTCA Oonbiue 20 kaMHEH UM BO BCEX TPEX Ky4yaX CYMMapHO CTaHOBHUTCS HE
meHee 30 kaMHel.
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Hrpoku xozar no oyepend. BbIACHUTH, KTO BBIMIPBIBAET MpPH IPaBUIbHOM
UIpe, — NEpBBIA MM BTOPOH UTPOK.

Pemenne: [Ing peiieHus 3aqayd COCTaBUM HEMONHOE JE€PEBO UIPhl (AepeBo
Pa3sBUTHS MIPbI [IPHU Pa3IHYHBIX MPOAOKEHUAX). BepluuHoi nepe-
Ba Urpsl OyneT HadanpHOe cocTosiHMe Urpbl. Ha ypoBHe 1 nepesa
MOKa3aHbl BCE 4 BO3MOXHbBIE COCTOSHUA UIPHI Iocie 1-ro xona 1-ro
UIPOKa; Ha ypOBHE 2 U3 16 BO3MOXHBIX COCTOSIHMH UIpbl ocie 1-ro
X0Ja 2-ro Urpoka nokas3aHbl TOJBKO T€, KOTOpbIE CYIIECTBEHHO BJIH-
AI0T Ha MPOJOHKEHUE UIPhI; lajiee JeEPEBO UIPhbl He BEIETCH, a Mpo-
BOJMTCS aHAJIM3 Y)KE PACCUUTAHHBIX COCTOSIHUH UTPBI.

HavanbHag 1-i xon 1-n xon
nosnuua nepBsoro BTOpOIro
urpoka urpoka AHann3 COCTOSHUA Urpbl
Il i Mpowurpeiw 1 urpoka
/ 32,3 36,3 (npu ntloboM NpoaonNxXeHun)
1 Mpowrpsiw 1 urpoka
/' 1.6,3 g1 3.6.3 I (npu Mo6BOM NpoaonXeHun)
1,2, 3 1,2,9 HH 1,2 27 HH Bbivrpbiw 2 urpoka
12.5.6 H-H Bbimrpoiw 1 nrpoka
» (npw mo6om xoae)

Bemrpeiw 1 nrpoka

/' 4.18.6 11 (npw nio6om xone)
: B 1
a5 18 -1 bIMFPLIW 1 Urpoka

(npw niobom xone)

789 IH Bbimrpbiw 1 urpoka
» (npw niobom xope)

Ecnu 1-it urpok cnenaer cBoii mepsbiit xon 3, 2, 3 wim 1, 6, 3, To
2-# UTpOK NpH NPaBUIIBHOM Urpe caenaet Xox 3, 6, 3, uto npusener
K IpoUrpeIlly 1-ro urpoka (Tak kak u3 cocrosuus (3, 6, 3) 1-i urpok
MOXET CBOMM XOJIOM NEPEBECTH UIPY B OJHO M3 YETHIPEX COCTOSA-
Huil — (9, 6, 3), (3, 18, 3), (3, 6, 9), (6, 9, 6), a W14 MOOOroO U3 ITHX
COCTOSIHMM HaeTcsa X0 2-To UrpoKa, AAIOLIUKA €My BBHIUIPBILI).
Ecnu 1-i urpok caenaer cBoii nepsslii xox 1, 2, 9, To oH npourpaer,
TaK Kak 2-H Urpok, caenas xoa 1, 2, 27, noObeTcs BLIMIPHILIA.

Hakonen, ecnu 1-it urpok coenaert cBoi nepsblit xoa 4, 5, 6, To OH
BBIMTPBIBAET UIPY, TaK KaK Ha J000H U3 YeThIpeX BO3MOXKHBIX OT-
BETOB 2-T0 UIPOKa (ypoBeHb 2 fiepeBa) 1to6oil Xxo 1-ro urpoka npu-
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37

BOAMT K nobene. Takum o6pa3oM, OKOHYATENBEHBINA OTBET K JaHHOMH
3afaye: MpH NpPaBUIbHON WUIrpe BBHIUTPBIBAET 1-i MIpoK, MPH 3TOM
€ro nepBbii X0/ noyKeH ObiTh 1, 2,3 — 4, 5, 6.

OtBeT: 1-¥ urpok.

JIBa MrpoKa UrparoT B CIEIYIOLLYIO HIpY.

Ilepen HMMHU nexaTr aBe Ky4KH KaMHEH, B MEepBOH M3 KOTOphIX 4, a BO BTO-
poit — 3 kaMHsA. Y KaXXI0ro Urpoka HeorpaHHuYe€HHO MHOro kamHed. Mrpoku
XOZAT Mo o4yepennu. X0 COCTOMT B TOM, YTO UIPOK WIIM yBEJIMYMBaeT B 3 pasa
YHCII0 KaMHEHN B KaKOH-TO Ky4Ke, WM 100aBiIseT 3 KaMHs B KaKylO-TO Ky4Ky.
BeiMrpbiBaeT Urpok, nocjie xoaa KOTOporo B OAHOM M3 Ky4€K CTAaHOBHUTCS HE
MeHee 24 kamHeil. KTo BeiurpeiBaeT npu 6€30MO604HOM Urpe: UIpoK, Aearo-
LM MEPBBIA X0, WIH MIPOK, Aenaouuii BTopor xon? Kakum nomkeH 6bITh
NepBbIH X0 BhIUTphIBaOLLEr0 Urpoka? OTBET 060CHYHTE.

Pewenne: BemmrpeiBaer 2-it urpok. I 10Ka3aTenbCTBa paCCMOTPHM HEMOI-
HOE JIEPEBO UIPBHI.

HauanbHas 1-i xon, 1-i xon
nosuums nepsoro BTOpPOro
urpoka urpoka
BTopoi urpok Boivrpbisaet
nocne nioboro oteeTta
3,7 = 6,7 NepBoro Urpoka, yrpous 41Mcno
KamMHen B8 camon 6onbLuoi
KyqKe
3,4
6,4 » 6,7 CwMm. Bblule
3,12 » 3, 36 Bumrpsi BTOPOro nrpoka
9,4 » 27,4 Bbivrpoiw BTOPOro nrpoka

W3 nepeBa BUAHO, YTO NpH JIF0OOM nepBOM XoA€e 1-ro urpoka y 2-ro
MIpOKa UMEETCS BBIMIPBILIHbII XO1.

OTBert: 2-# Urpok.

JIBa Urpoka urparoT B CIeAYIOLYIO Urpy. Ilepen HUMH JiexaT IBE KyUKH Kam-
Hel, B MEPBOii U3 KOTOPBIX 3, @ BO BTOPOH — 2 KaMHs. Y KaXXI0ro Mrpoka He-
OrpaHMYEHHO MHOTO KaMHeH. Irpoku xoadt no oyepeaH. Xoa COCTOMUT B TOM,
YTO UTPOK HIIH YBEJIMUMBAET B 2 pa3a YHUCJIO KAMHEH B KAKOH-TO Ky4Ke, HJIH J10-
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OaBnseT 3 KaMHs B KaKylO-TO Ky4Ky. BBIMIpbIBaeT UIpoK, Iocjie Xoaa KOTopo-
ro B OJHOH U3 Ky4€K CTaHOBHTCS He MeHee 18 kaMHe#. KTo BEIMIpBIBacT npu
0€e301HO0YHOM HIPe — UTPOK, JeNAOLIMI IEPBBII X0, HIH HIPOK, A€TaI0LHH
BTOpOit x0a? KakuM o/keH ObITh MEPBBIA X0/ BRIMIPhIBaloLiero urpoka? Ot-
BeT 000CHYHTE.

38| JIpa urpoka urpaiot B ceayouyio urpy. Ilepen HUMH nexaT JBe KyUKH KaM-
HEil, B NepBOit U3 KOTOPBIX 3, a BO BTOpOH — 4 kaMHs. Y KaX0ro Urpoka He-
OrpaHH4E€HHO MHOro kaMHed. Urpoku xomaT no ouepeau. XOoa COCTOHT B TOM,
YTO MIPOK MJIM YBENHYHMBAET B 3 pa3a YMCIIO KaMHEH B KaKOH-TO KyuKe, HIH
no6asnseT No 2 KaMHs B KaX/yI0 Ky4Ky. BelUrpeIBaeT HIpok, [Ociie Xoaa Ko-
TOPOTO B OIHOM M3 Ky4eK CTaHOBHUTCA He MeHee 27 kaMmHeii. KTo BeIMrphiBaeT
npu 6e30unO04HON UIpe — UIrPOK, JAeNIAOLIHHA NEPBBIA X0, HIIH HIPOK, Aena-
oM BTopo#t xoa? KakuM pomkeH ObITh EPBbIA X0/ BEIMTPHIBAIOLIETO HIPO-
ka? OtBet 06OCHYiTE.

39| [Isa urpoka HrpaioT B CIEAYIOLLYIO HIPY.

Ilepen HUMH NexaT ABE KY4YKH KaMHEH, B MEPBOH U3 KOTOpBIX 1 KaMeHb, a BO
BTOpOH — 2 KaMH#. Y KaXXJ0ro Urpoka HeOrpaHH4eHHO MHOro kamHen. Urpoku
XOIAT 1O o4yepeau. X0 COCTOMT B TOM, YTO MIPOK MJIH YBEJIMYMBAET B 2 pasa
YHUCNO KaMHEH B KaKOM-TO KyuKe, UJIM 100aBNsAEeT 2 KaMHS B KaKylO-TO Ky4-
Ky. BBIMIrpeIBaeT Urpok, nocie xoaa KOToporo ofiiee 4uMciao KaMHEH B ABYX
Ky4Kax CTaHOBHUTCS He MeHee 12 kamHe#l. KTo BBIMIpBIBaET NMpH MpaBUIbHOM
UIpe — UI'POK, JAENAarOIMH NIEPBbIi X0, UM UIPOK, Aenaroluui BTopoi xon? Ka-
KHM JI0JDKEH OBbITh NMepBhI X0/ BHIMTPhIBaloLiero urpoka? OTeeT o60CHYiiTE.

40| (Jemo-sapuanm 2011 2., 3adaua C3).

JIBa urpoka urparot B cieaymouyio urpy. Ilepen HUMH Jiexat ABE Ky4KU KaM-
HEMH, B IepBOM U3 KOTOPBIX 6, a BO BTOPOH — 5 kaMHel. Y kax10ro urpoka Heo-
rpaHHYEHHOE KOIM4eCTBO kaMHel. Irpoku xoadt no oyepean. Xoa COCTOHUT B
TOM, YTO UI'POK YBEJIHYHMBAET UM B 2, UM B 3 pa3a YHCJIO KaMHEH B KaKOH-TO
Kyue. BelurpsIBaeT UIrpok, nocie Xxoaa KoToporo obliee Yucino KaMHe# B IBYX
Ky4yax cTaHOBUTCS He MeHee 48. KTo BbMrpbiBaeT npu 6e30mnb6oyHON Urpe
000HX UIPOKOB — UI'POK, AENAIOLUHA NEPBBIH X0/, UIH UTPOK, JENAIOIIHI BTO-
po#t xon? Kakum nomieH 6bITh NepBbIit X04 BRIMIphIBatoliero urpoka? Oteer
obocHyiiTe.

MipeacraBnenne anropuTmos

ANrOpMTMOM Ha3bIBalOT NOCJIENOBATEABHOCTb TOYHBIX M MOHATHBIX HCIOJHHTENIO
KOMaHJi, KOTOpas ONpeAesseT NopsJIoK KOHEYHOro 4YHciia JeHCTBUM, HEOOXOAMMBIX
IJ1s1 peLIEHHs IOCTaBIEHHOM 3aa4H, a TakXKe UX COLepKaHHeE.

4—1648
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I'paduyecknit cnocob mpeacraBieHUss aITOPUTMOB ABJIAETCS OoJiee Harsj-
HBIM [0 CPaBHEHMIO CO CJIOBECHBIM ONMHCaHHEM. B rpaguueckoM mnpeacraBieHHH
ITOPUTM H300paXkaeTcs B BHIE IMOCJIENOBATENLHOCTH (YHKLHOHANBHBIX GJIOKOB,
COEHHEHHBIX MEXTY cO00H BETBSIMH, B KaXKIOM U3 KOTOPBIX TpeOYyeTCs BBIOJIHHUTD
OJIHO HWJIM HECKOJIBKO AeHcTBHH. Takoe rpaduyeckoe npeacTaBieHHe alrOpuTMa Ha-
3bIBaeTcs O10Kk-cxemoi. KaxaoMy THNy neicTBHiH (BBOAY MCXOOHBIX JAHHBIX, IIPO-
BEPKE BBINOJIHMMOCTH YCJIOBHUH, BBINOJIHEHHIO ONEpalMd NMPHUCBaMBaHUA U T. 1.)
B 6JIOK-CXEME COOTBETCTBYET CBOS reOMeTpHuecKas Gurypa, npecTaBieHHas B BULIE
6;10yHOrO cuMBOJIa. C MOMONIBIO BETBEH, COSIUHAIOIMX OJI0YHbIE CHMBOJIbI, 33/1a€T-
Cs 0YEPEOAHOCTD BBINOJIHEHUSA NIEUCTBHUM.

B mpHuBeneHHBIX HMXKE 3aJayaX MCIOJB3YIOTCS 06a3oBble aIrOpPUTMHYECKHE
CTPYKTYPHI — «CJIEIOBAaHUEY» U «BETBJICHHEY.

Mposepka

Onucanue YCNOBUS

JencTBui

CrpykTypa «ciieioBaHHE» OnpeesseT NOoC/Ie0BaTeNbHOCTh AEHCTBHH, KOTO-
pble TpeOyeTcs BBINOJIHUTH OOHO 32 ApyrMM. B O10K-CXxeMax 3TOMy COOTBETCTBYET
HPSMOYTOJIBHHUK, BHYTPH KOTOPOr0 HalMCaHO OJHO HJIM HECKOJBKO NEHCTBHiM, BbI-
MOJIHAEMBIX MO MOpAAKY. JaJbHEeHIIHA nepexoa OoCyUIECTBIAETCS 110 BETBSIM B Ha-
NpaBJIEHUH, YKa3aHHOM CTpEJIKaMH.

CrpyKkTypa «BeTBJIEHHE» 00eCleYHBaeT Mepexo Mo OOHOM M3 BETBEH ajro-
pPHUTMa B 3aBUCHMOCTH OT BBIIIOJHEHHS WM HEBBINOJHEHHUA ycloBUs. B 6110k — cxe-
Max 3TOH CTPYKTYpe COOTBETCTBYET reoMeTpHyeckass ¢purypa poM6, BHyTpH KOTO-
pOro HalMcaHO YCJIOBHE, IIPOBEPKY KOTOPOro HY>KHO OCyLIeCTBHUTh. EciH ycioBue
BBIMOJIHAETCS, TO OCYLIECTBIIAETCS MEPeXo. 0 BeTBU JIA, €CJIH e He BHIIOJIHAETCH,
TO ocyuiecTBiseTcsa nepexon no setsu HET.

3apauu K paspeny «lipeacraBnenue anropuTMoB»

1| Onpenenure 3HayeHHE NEPEeMEHHON y MOCNE BBIIOJIHEHUA (parMeHTa Ipo-
rpaMMBl:
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2 | Ormnpenenute 3HaYSHUE NEPEMEHHBIX a U b 110C/IE BBIMOTHEHUA (parMeHTa Ipo-

IrpaMMBlL:
a:=-3
b:=8
Y
Her 2>b Oa
y
a:=a+3
b . b -1 a.= b \l

3 | Onpenenure 3HaYeHHE MEPEMEHHOM ¢ MOCIE BHIMOMHEHHsA (parMeHTa Mpo-

rpaMMBL:
c:=3
a.=2
b:=10
/
Het b>a Aa
Yy y
e— * a.=a-+t+c
c=cb bi=b-1 |
l ci=c+1
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4 | Omnpenenute 3HaYeHHE TEPEMEHHOH y MOCNE BLINOJIHEHHUA (parMeHTa ajro-
puTMa:

z:
y:

nn
|
N

1

Y

5| Omnpexnenure 3HaUeHHE LETOYHCICHHBIX NEpEMEHHBIX S H P 1ocie BBINONHE-
HUS QparMeHTa alrOpUTMa:

S:=11
P := 2000

|

S<0 Aa P=P*2
Het

§$:=8-83
P:=Pdiv10

P=pP*3

6 | Omnpenennte 3Ha4YeHHE LEJOYHCIEHHOH MEPEMEHHOH p TOC]E BBINOJHEHHA
¢parMeHTa aJIrOPHTMA!

Y

g:
p:

p;:p+3 —

p=p+5 ™
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7 | Ormnpenenure 3Ha4YE€HHE MEPEMEHHOM S MOCHE BBIMOMHEHHS (parMeHTa airo-
puTMa:

P:
S:

-1
15

<>0 Rl s=s5-10 |-

\

8 | Onpenenure 3HaueHHE MEPEMEHHBIX @ MOCJE BBIMOJHEHHS QparMeHTa airo-
puTMa:

9 | Omnpenenurte 3HaUYCHHUE LETOYHCICHHBIX NMEPEMEHHBIX b U d MOC/E BHINOJHE-

HHs PparMeHTa ajropurTMa:

d:=33
b:=99
o b:= b div3
- di=ddiv2+1
\
d<>b Her :
Da
\
b:=b-d b :=bdiv2
d=d+2 d:=ddiv3
er
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10| Onpenenute 3HaYCHHE LETOYHUCIEHHOH NepeMEeHHOH M nociie BbINOJHEHHS
(bparMeHTa anropuTma:

M =35
N := 26

11| Onpenenute 3HaueHHE LETOYUCIEHHON NEePEMEHHOH d Tocje BbINOJIHEHUS

(bparmeHTa aropuT™a:

c:= 101
d.=15
k=1
Ty J
Het c:=c-3
C YeTHoe di=d+k
k:=k+1
Aa
d:=ddiv8
0 fa ) gi=c-s
Her
B d:=c+8
o c=d+1

12| Ormpexnenute 3HauYeHHe MepeMeHHOH N Mocie BBHINOJHEHHS (pparMeHTa aiuro-

puTMa:

]
Lla N:=N+15 |—

A:=A-30 |Her Da
1 N:=C+1
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13

14

15

Onpenenvre 3HauYeHHE MEPEMEHHOM X MOCIE BBIMOJHEHUA ()parMEeHTa ajro-

pUTMa:
x:=-5
y:=10
4
da X<y Het
Y
y=y-x
|
L1 x:=x+3 Aa y < 16 Her,

|

Omnpenenure 3HaYeHUE LIETOYUCICHHBIX MEPEMEHHBIX B 1 P mocie BHINOIHE-
HMA (pparMeHTa ajJropurMa:

B:=18

Ornpenenure 3Ha4YeHHE NEPEMEHHOM S MOCIIE BBIMOIHEHHA (PparMeHTa aJlrOpUTMa:

S:=32
n:=17

S yeTHO

HeTt
S:=S+1
n:=n-2

Aa

Ja S:=S+n

n:=n-1
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16| Ompenenure 3HauYeHHE NEPEMEHHBIX ¢ H d 10CIIE BHIIOJHEHUA (parMeHTa an-

ropuT™Ma:
c:=10
d:=17
Y
Aa | d:=d+3
c>d c:=¢c*2
Het
5295 HeT o=+
Y Da
17| OnpenenuTe 3HaYeHHE NMEPEMEHHBIX M, 1, d NOCIE BHINOJHEHHS (parmMeHTa
QJITOpUTMA:
m := 3200
n:=45
d:=40
g 302
m:=m-
n>d Her, d:=dmod 10
n=n+1
Aa
m = m div 100
n:=n+3

m:=m+10

Het @

Jda

8

n-1
da*2

i Y

n
d

18| Onpenenute 3HaYEHHE MEPEMEHHBIX @ U b nOCNE BHINOIHEHHA PparMeHTa ai-

roputMma:
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33113‘[“, NpEACTaBJICHHBIE NATICE, COACPXKAT B cebe onucaHue (bpal"MeHTOB nporpamMm
Ha A3BIKC NIPOrpaMMHPOBAHHUA: ITackans.

19

21

22

Onpenenute 3Ha4EHUA a U b NOCIe BHINOJIHEHUS PparMeHTa NpOrpaMMEl:
:= 51;

= 17;

a div b;

= a + c;

:= b - c;

oo 00
Il

Onpenenme 3HA4YCHHA X H y NIOCJIC BBINTOJIHCHHUA (I)pal"MeHTa IIpOorpaMMel.
X := 1000;
= 3;
X div y;
=y * X;

y
X
y

Onpenenute 3Ha4eHHUE d NOCIE BHINOJHEHUS ()parMEHTa IPOrPaMMBI:
d := 3255;
:=d div 15 - 17;
d div (f * 5);
d mod (z + 1);

£
z
d

Onpenenure 3Ha4EHUA 7, X U y TIOCJIE BHINOJHEHHS ()parMeHTa [POrpaMMBl:
:= 169;

(t mod 15) * 100;

x div 110;

(x*2) div y;

x div 22;

x - 9;

X X< X
I
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23

24

25

26

27

28

Onpenenute 3Ha4eHU a ¥ b 1ocJie BHINOIHEHUS (pparMeHTa NpOrpaMMBI:
1= 3789;

(a mod 1000) + 11;

= b div 100;

(a div 1000) +b;

= a + c;

o 00w
|

Onpenenute 3Ha4eHUA Z, X ¥ ) T0CJIE BBHITOJIHEHUS (PparMeHTa MporpaMMmsi:
= 4;

:= 132;

:= x mod y;

X + t +15;

y div x;

t + y:

T X oo X
I

Onpenenute 3HaYeHU ¢ U d 1I0CJI€ BHINOJIHEHHs ()parMeHTa MpOrpaMMBl:
c = 21;

d := 8;

c := ¢ div d;
d :=c * d;
c := d mod c;

Ornpenenure 3HaUYEHUs g TOCJIE BBIIOIHEHUs pparMEeHTa NporpaMMBl:

f :=5;

g :=21 - £;

t := g div 3;

f := (2*f) mod t;
g =g+ f + t;

3HayeHHs 31eMeHTOB MaccuBOB A[1..10] u B[1..10] 3amatotrcs ¢ NMOMOLLBIO
oneparopoB Iikia. Kakumu OyayT 3HaueHus 4[2] u B[9] nocne BLINOIHEHHS
¢parMeHTa NporpaMma1?

for n := 1 to 10 do
A[n] :=n - 8;

for m := 1 to 10 do
B[m] := A[m] + m;

3Hayenus 31eMeHToB MaccuBoB A[1..100] u B[1..100] 3agaroTcst ¢ MOMOLLBIO
omnepaTopoB LHKIa. CKOJBKO 3JIEMEHTOB MacCcuBa B OyAyT OTpHLATENbHBEIMH
TocJ1e BHINOJHEHHs (parMeHTa NporpamMmal?

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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29

30

31

32

34

3HayeHus JEMEHTOB ABYMEPHOTO MaccHBa 4 pa3MEpHOCTBIO 6 X 6 3anaroTcs
C MOMOUIBIO BJIOXKEHHOTO onepaTtopa uuKia. CKOJIBKO 3JEMEHTOB MaccHBa A
OyIyT HEMOJIOKHUTENBHBIMU MOC/IE BBIMOJIHEHHS pparMeHTa nporpamMMsl?
for n := 1 to 6 do
for m := 1 to 6 do
Aln, m] :=m + n - 3;

Bce 31eMeHTBl JBYMEPHOTO MaccHBa B pa3MepHOCTbIO 7 X 7 NMepBOHA4YalIbHO
paBHel 2. UeMy OyzneT paBHO 3HayeHue B[S5,2] nociie BHINOIHEHUS QparMeHTa

nporpaMMsi?
form := 1 to 7 do

B[(m, 2] := B[m, 2] * 2;
for n := 1 to 7 do

B[5, n] := B[5, n] + 3*n;

Bce anementsl MaccuBa C [1..10] nepeoHayansHo paBHbl 1. UeMy Oyaet paBHO
3HauyeHHe dnemeHTa C [7] mocne BBIMONHEHUS parMeHTa NporpaMmbl?
for m := 1 to 10 do

C[m] := C[m] + m;
for n := 1 to 10 do
C[n] := C[n] + 9;

CKOJIBKO MOJIOXKHTENBHBIX 3JIeMeHTOB Oyaer B MaccuBe C[1..100] mocne BbI-
nonHeHus parMeHTa NporpamMMat?
for i := 1 to 100 do
C[101-i] := - i - 98;
for j := 1 to 100 do
C[j] := C[J] + 150;

Bce aneMeHTHI IByMepHOro MaccuBa Z pasMepHocThio 10 x 10 nepBoHayabHO pas-
Hbl 0, 3aTEM HX 3HAUYEHMS MEHSIOTCA C MOMOILBIO BIIOXKEHHOIO OrepaTopa LMKIIA.
CkoJBbKO 371eMEHTOB OyeT paBHO 5 nocne BBIIOMHEHHS (pparMeHTa porpamMmbl?
for n:= 1 to 10 do
for m := n to 10 do
Z[n,m] =5 ;

Cxoinpko 371eMeHTOB MaccuBa C OyAyT MMETh OTPHULATE/IBHBIC 3HAUYCHHUA I1O-
Clie BBIMOJIHEHUS ()parMeHTa NMpOrpamMMbl, €CJIM 3HAYEHHUS JJIEMEHTOB IBYX
maccuBoB C[1..50] u B[1..50] u3MEHAIOTCS ¢ MOMOLLBIO ONEPATOPOB LIHKNa?
for n:= 1 to 50 do

B[n] := - n + 10;
for m := 1 to 50 do

C[m] := B[m] * 2 - 5;
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35

36

3HayeHHMA JIEMEHTOB JBYMEPHOro MaccuBa 4 pasmepHocTbio 80 x 80 u3meHs-
10TCs GparMeHTOM nporpamMmel. UTo Aenaet JaHHbIA anropuTM?

n := 3;

for j:= 1 to 80 do

begin

N

B[3j,]
Bl(j,n

= B[J,]]:
j] := B[j,n];
] z;

end;

3HayeHHUA JIEMEHTOB IBYyMepHOro maccuba D pasmepHocThio 20 x 20 3ana-
I0TCS C MOMOILBIO BJIOXKEHHOTrO ornepaTopa ukia. Yemy Oyner paBHa cymMMa
3JIEMEHTOB MOCJIEAHEH CTPOKH KBaApaTHOH TaOJHLBl pasMepHOCTRIO 20 X 20,
B BUJIE KOTOPOH MOXHO NpPEICTaBHTh NAHHbI MacCHUB, MOC/IE BBIMOJHEHUA
¢parmMeHTa mporpaMmsi?

for i = 1 to 20 do
for j:= 1 to 20 do
begin
D[i,J] := 3 - 1 + 8;

end;
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MopenupoBaHue
H KOMNbIOTEPHbIA IKCNEPUMEHT

B 3amauyax DaHHOrO paszeia HCIONb3yeTCs TaONHYHbIA M rpapuuecKkuil crnocoObl
npeacTaBlieHUs HHHOPMaLIUH.

3anauM MOTyT OBITh CBA3aHBI C IEPEBOAOM NPEACTABICHHA JaHHBIX U3 OHOTO
BHUJA B APYTOM.

1| (demo-eapuanm 2006 2., 3a0aua A12)
B taGnuie npuBeaeHa CTOUMOCTD NEPEBO30K MEXIY COCEAHUMH CTaHLMAMH.
YKaxuTe cXeMy, COOTBETCTBYIOLLYIO TaGuuie.

A B C D E
A 1 4 1
B 1 3
C 4 2
D 3
E 1 2
A1 E
) 3
L
C B
2
1) 3) 4)

Pemenne. Tabnauuy Hago npeoGpa3oBaTh B cxeMy. s 3TOro KakJoMy Ha-
3BaHHUIO CTPOKH/CTONIOLA B TabIMLIE HAZ0 NOCTABUTH B COOTBETCTBHE
OJIHY TOYKY Ha IUTIOCKOCTH. Ecu B siueiike Ha nepeceuyeHuH CTPOKH
M CTONOLA CTOUT YUCIIO, TO TaKHE TOYKH HAJ0 COCOUHHUTDH JIMHHEH,
PAIOM C KOTOpPO# HAaNKUCaTh 3TO YKCIIO.
Boob1ie Bo MHOrMX 3aa4ax HaHTH NpaBWIbHBINA OTBET JIErYe BCETO,
€CJIM NIPEACTaBUTh OMUCAHUE 3a/la4U B rpaduyecKkoi Gpopme.

OtBer: 2.
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2 | I'pyHTroBas nopora NPOXOAHUT MOCJEA0BATENLHO Yepe3 HaceIeHHbIE MYyHKTHI A,
B, C u D. IIpu 3TOoM anuHa goporu Mexay A u B pasHa 80 km, Mexxay B u C -
40 kM, Mexxay Cu D — 10 km.

Mexnay A u D noctpownu HoBoe acdanbroBoe mocce amuHod 40 kM. OueHu-
T€ MHUHHUMaJIbHO BO3MOXHOE BPEMS ABIKEHHS BEJIOCHIEIUCTA M3 MYHKTa A
B IMyHKT B, eciu ero ckopocTh 1o rpyHToBO# aopore — 20 kM/4ac, o mocce —

40 xM/uyac.
Pemenne. OCHOBBIBAsCh Ha YCJIOBHH 33a/1ayM, CTPOMM CXEMY pacrojlO>KE€HHs

Jlopor:

B
40 C
80
10
A 40 D

1. PaccuuTaeM BpeMs IBHKEHHUSA BEJOCUIIEUCTA 110 TPyHTOBOH 10pore
no mapuipyty A — B:

t=280/20=4yaca.
2. PaccunTaem BpeMs aBwxeHus no mapuipyty A - D —- C — B.
A — D — niocce: 1 =40/40 =1 yac;
D — C — B - rpyHroBas gopora: 1,=(40 + 10) /20 =2,5 yaca,

1=t +t,= 1+2,5=3,5yaca.

OrtBeT: 3,5 yaca.

3anaum K pasneny «Moaenuposanne W KOMNbIOTEPHbIH IKCNEPUMEHT>

1 | Tpu nesouku — Taus, Bans u Kupa — nouwnu B MarasuH. Ha cxeme usobpaxe-
HO, YTO H B KaKOM KOJIMYECTBE KyMiiIa Kax/as AeBouka. Boibepure Tabnuny,
COOTBETCTBYIOILYIO IPHBEJCHHON CXEME.

Taun Bans Kn

Monoxo Teopor Kecmp Macno Cmerana
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)
MoJioko Teopor Kedup Macio Cmertana
Tans 4 1 1
Bans 5
Knpa 2 2 2
2)
MoJoko Teopor Kednp MacJio Cmetana
Taus 5 3 1
Bays 2 4 1
Kupa 3 1
3)
MoJioko Tsopor Kegup MacJjo CmeTana
Tans 2 2 3
Bans 5 1 1
Kupa 4
4)
Mouaoko TBopor Kedup Mac.io Cmertana
Tans 3 4 1
Bans 5 2 2
Kupa 1 1

2 B Tabnuie INNPHBEACHA CTOUMOCTD XCJIC3HOAOPOXHBIX NEPEBO3OK MEXKAY II-

TBIO CTAHIIUAMH. Y KaXKHUTE CXEMY, COOTBETCTBYIOLIYIO TabJuIe.

A B C D E
A 6 6
B 6 4
C 6 4 3
D 3 S
E S
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Ha pucyHke npeacraBieHa cxeMa aBTOMOOU/IBHBIX MEPEBO30K MEXIY COCea-
HMMH ropoaiaMH. Y KaKuTe TabauLy, COOTBETCTBYIOLIYIO 3TOH CXEME.

A 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 E A|B|C E
A 8 A 6 6
B 8 6 B | 6 7
C 8 C 7 8
D | 8 7 D | 6
E 6 7 E 8
3) 4)

[IaTepo manbuukoB xUBYT B onHOM AoMe: [lets, Cawa, Kons, WBan, I'pumra.
[TeTs mobut karatees ¢ Koneli Ha Benocunenae, a B KHHO XOAUT BMecTe ¢ ['pu-
wei. MBan u Cawa o6MeHMBAIOTCS My3bIKalbHBIMHU AMCKaMH. Kojs e3aun
B Typrnioe3aky BMecTe ¢ Caweii u BaHoM. Cawa urpaet B ¢pyr60on ¢ MBaHoM
u Ileret. I'puia xoaut B komnbroTepHsid Kkiy6 ¢ Caweit u Koneid. Kro u3
MaJIbYHMKOB HE MOJIACP)KUBAECT MEXAY COO0i HUKAKUX OTHOLIECHHUI?

PexomeHIanuu. 3aaaya pelaeTcsa ¢ NoMouIbio rpaga.

[llects neBouek yuyaTcs B onHom kjiacce: Ons, Harawa, Hansa, Buka, Jlena,
Cgera. Ons, Hana u CBera XMBYT B OJJHOM JIOME€ H BMECTE XOMT B LUKOJIY.
Buka u Csera 3anuMarotrcs TaHuamu. Hatama Bmecre ¢ JleHol no0saT mate-
MaTHKY U XOIAT Ha mareMaTHueckui kpyxok. Jlena, CBera u Hans Bmecre
xoaunu B Typnoxod. Hartama u Ons mo0sT My3bIKy U 4acTO OOMEHHBAIOTCA
JUCKaMH. Y KOro U3 AEBOYEK MEHbLIE BCEro Apy3ei?

PexoMeHxauuu. 3aaaua pelaeTcs ¢ NoMoLIbIo rpada.
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6 | Bocemb neBoyek yyarcs B oaHoM kiacce: Omns, Hartama, Hans, Buka, Jlena,
Cgera, I'ansa u Jlapuca. Buka u CBera 3anumarotcs TaHuamu. Haraia BMecte
¢ JIeHoi1 M0OAT MaTEMATHKY H XOIAT Ha MaTeMaTHYECKHi Kpykok. JleHa, Ce-
Ta U Hana BMecte xoaunu B Typrnoxoa. Harama u Ons moOat My3bIKy U 4a-
cTo obMeHuBawTcs nuckaMu. ['ans, Jlapuca u CBeta y4yaTcs B OIHOM Kjacce
M BMECTE XOIAT B LIKOTY. Y KOro U3 AeBoYEK Oobllie BCEro Apy3ei?

PexomeHnganuu. 3agaya penaercsa ¢ oMouislo rpada.

7 | Jnsa nepenpaBbl Ha ApyToil Geper peKH HCIONB3YIOT 2 JOIKH:
1-s1 GepeT Ha 60pT 10 yenoOBEK U TPATHUT HA MYTh TyAa U 00paTHO 12 MUHYT;
2-s Oepet Ha O0pT 3 yenoOBEKa U TPATUT 3 MUHYTHI.
Jns neperipaBsl MOXHO BOCIOJIb30BaThCA TOJNBKO OAHMM THIOM nolku. Ka-
KYI0 JIOIKY CIeXyeT BbIOpaTh, 4ToOBI KaK MOXKHO ObICTpee nepeBe3ty 18 ueno-
BeK Ha Jpyroii 6eper?

8 | Ina nepenpaBbl Ha apyroit Geper pekH HCIOMb3YIOT 2 JIOAKH:
1-51 6eper Ha 60opT 10 yenoBeK U TPAaTHUT Ha MTyTh TyAa H 0OpaTHO 12 MHUHYT;
2-s1 G6epet Ha 60pT 3 yenoBeKa U TPATUT 4 MHHYTHI.
Jna nepernpaBbl MOXHO BOCIOJb30BaThCA TOJBKO OAHMM THIOM Joiaku. Ka-
KYI0 JIOIKY CIIEAYET BbIOpaTh, 4TOOBI Kak MOXKHO ObIcTpee nepeBe3Tu 18 yeno-
BEK Ha apyroi 6eper?

9 | B BBICOTHOM 31aHHH HECKOJIbKO JIH(TOB, MOJHMMAIOIIMXCA Ha pasHble 3Ta-
xH. JIudt, KoTopsIii HaeT Ko 28-ro 3Taxa, cnoMaics. Ternepb Ty1a MOXHO J10-
O6paTbcsa AByMs criocoO0amu:

1) noausTeca Ha mudre 1o 10-ro sTaxka, TaM cAenaTh nepecaaxKy Ha ApYyroi
audT, uaymid 6e3 oCTaHOBOK A0 28-ro 3Taxa;

2) noaHAThCA Ha TUGTE A0 25-T0 3TAaXKA, IOTOM HIATH MMEMIKOM A0 28-T0 3Taxa.

JBa gpyra nocrnopHiu: KTo 6eicTpee aobepercs a0 28-ro 3Taxka BBICOTHOTO

3nanus? Cepreil NogHMMaeTCs nepBbIM criocoboM, a Bsuecnas — BTopsiM. OT-

BETHTE, YEM 3aKOHUYHTCS CIIOP, €CJIH H3BECTHO, YTO:

* nubry Tpebyercs s moabema Ha 1-it 3Tax 30 cekyHa, €ClM OH
OCTaHaBJIMBACTCS HA 3TAXKE, U 8 CEKyH/, €CJIM HE OCTaHaBIHBAETCH;

* IOIBEM MEIIKOM Ha 1-H 3Taxk 3aHuMaer 1 MUHYTY;

* nudrt, uaymuit go 10-ro sTaxka, OCTaHaBIMBAICA S pas3, HAYLIMH 10 25-T0
3TaXka — HH pasy, UHaywui ot 10-ro 1o 28-ro aTaxa — HH pasy.

1) Cepreii nogHsncs GvicTpee; 2) BauecnaB noaHsics OvICTpEe;
3) mpy3bs 006paTKCh OAHOBPEMEHHO.
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W3 ropona Mensexwii B ropon O3epHslii Hago nepese3tu 20 dyenoBek. Mapii-
PYT NPOXOAMT yepe3 nocenok bpycHuunsiii. [lepeBo3ka npoussoaurcs B 2 3Ta-
na. Tpancnopt u3 MenBexbero B BpycHH4HbIH nepeBo3uT 3a 1 pa3 5 yenosek,
3aTPayYUBAET Ha 3T0 30 MHHYT M OTTpaBseTcs U3 Meapexbero kaxasle 30 Mu-
HyT. Tpancnopt u3 bpycHuyHoro B O3epHbiii nepeBo3uT 3a 1 pa3 10 yenosek,
3aTpayuBaeT Ha 370 30 MHHYT, OTIpaBiAACh U3 BpyCHHYHOro B MOMEHT, Koraa
Habepercs poBHO 10 yenoBek. Uepe3 kakoe Bpems Bce 20 YeoBeK OKaxyTcs
B O3epHOM?

Pexomenaauun. UtoOs! 3¢ (pekTHBHO pelINTh 3a4ady, Ul KaXKAOro M3 Tpex
MYHKTOB HaJlO HApHCOBAThb LIKaay BPEMEHH. DTH LIKAJIbl Pacroio-
XHUTb TOYHO APYT MOA APYrOM, pacCTaBUTh Ha HUX AesieHHs 1o 30
MHHYT Kaxxioe U uepes kaxable 30 MUHYT OTMETHTH Ha LIKaJle Bpe-
MEHH KOJHMYECTBO MAaCCaXKMPOB Ha KaXIOM MYHKTE.

0 30 60 90 | 120 | 150

ynkr 1

[IyHkT 2

Iynxr 3

Mansuuka Jlemy npuriacunu Ha JeHb poxkaeHbs B nocenok Jlauu k 14:00.
U3 ropona no nocenka [lauu MoxxHO n06paThCs IByMs CIOCOOAMM:

1) Ha 3nexTpuuke 10 cTaHuuK S16n04HOe U nanee Ha aBToOyce Ne 10;

2) Ha 35IeKTpHuKe 10 cTaHUuHU [ pymeBoe u nanee Ha aBToOyce Ne 10.
ABTO6yc Ne 10 cnenyet ot cranuuu S6nouHoe no nocenka Jlauu, npoesxas
ctanuuio ['pyuieBoe.

Manpuuk Jlewa npuexan Ha Bok3an B ropoje B 11:50. Jlo kakoil cTaHUHH U
Ha KaKoM IMOe3/1 OH J0JDKEH B3ATh OMJIET, YTOOBI HE ONO3JaTh Ha ACHb POXIE-
HbA? B Tabnuuax npuBeneHO pacnucaHue OTIPaBIEHUs 3JIEKTPUYEK U3 roposa
u aBToOyca Ne 10.

Pacnucanue JJICKTPHUYCK

Topoa sA6s0uHOE I'pyieBoe O3epkn
11:55 He ocTanaBnuBaeTcs 13:45 14:30
12:00 He ocranaBnuBaercs He octanaBnuBaeTcs 14:50
12:10 13:00 13:30
12:22 13:03
12:30 13:15 13:45
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Pacnucanue aBTodyca Ne 10

AbnouHoe I'pymeBoe Jaun
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

Tabnuua, B KOTOpO# CpaBHHBAETCS BO3PAcT TPEX YEJIOBEK, YCTPOECHA CIENYIO-
MM o6pazoM. Yucrna, CTosILHE Ha TepeceYeHUH CTPOK U CTONOLIOB, 03HAYAIOT
Pa3HUILY B BO3pacTe MEXIY JIOABMHU. YKaKUTe aOCOTIOTHYIO BEJIMUMHY YHCIA,
KOTOpOE AOJKHO CTOATH B KJIETKE CO 3HAKOM «?7».

I'pmina ApTteM Ouaner
I'pmina -5 1
Aptem 5 ?
Ouner -1 ?

B HOBOM MHKpopalOHE NMPOJIOXKUIH YIOOHBIE TOPOXKKH MEXIAY OCHOBHBIMH
00bEKTaMH. Y311bl CXEMBI — OCHOBHBIE OOBEKTBI, YHCJIa — BpEMS MEPEMELICHHS
Mex a1y 00BEKTaMHU MO MPOJIOXKEHHBIM J0POXKKaM.

«1000 menoven»

«[laTepoyka»

bacceiin

5 —¢ [leTckuit cap

Kakas 13 npuBeaeHHbIX HIKe Tabuu1l cOOTBETCTBYeT cxeMe? Tabiuis! ycTpo-
€HBI CJIEAYIOIIMM 00pa30M: YMCIIa, CTOSIIME HAa NIEPECEYCHHH CTPOK H CTOJIO-
110B, 03HAYAIOT BPEMs, KOTOPOE 3aTPAYMBAECT MELIEXO Ha NEPEMEILECHHE MEXK-
Ay COOTBETCTBYIOLIMMH 00bekTaMu. EciM nepecedyeHne mycro, TO JOpOXKKa
MEXAy 0OBEKTaMH He NPOJIO)KEHA.
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1)
«Iare- «1000 (IIxona| oM | Jom |Bacceiin| J[er-
PoYKa» | MejloueH» Ne9 | Ne7 WN
can
«IIaTepouka» 10 5 6
«1000 menoueit» 10 5 7
IlIkona 5 3
oM Ne9 5 15 8
Jdom Ne7 3
Bacceiin 7 15 11
Hderckuii can 6 8 11
2)
«IInTe- «1000 |IIxona| Jdom | Jlom | Bacceiin | deTckuii
pouKa» |MesioueH» Ne9 | Ne7 can
«IIaTepouka» 10 8 11
«1000 menoueit» 8 6
IlIkona 10 3
Jdom Ne9 8 8 6
oM Ne7 6 3 6 5 7
Bacceiin 3 5
Herckui can 11 7
3)
«IlsTe- «1000 IIxo- | oM | lom | Bac- Jer-
pouka» |[Mejgouei»| Ja Ne9 | Ne7 | ceiiH CKMH
can
«IIaTepouka» 15 5 10
«1000 menouei» 15 7 8
IIkona 7 3
Jdom Ne9 5 8 6 11 8
Jom Ne7 10 6 5
Bacceiin 3 11 10
Hercknii can 8 5 10
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4)
«IlsaTe- «1000 Ixo- | lom | Jlom | Bac- Het-
pouka» |Meiouei»| Ja Ne9 | Ne7 | ceilin CKHH

can
«IIaTepouka» 10
«1000 Menoueii» 10 5 10
likona 5
Jom Ne9 5 8 6 11 8
Jom Ne7 10 3 7
Bacceiin 11 15
Jerckuii cax 7 15

B HOBOM MHKpOpaiioHe NPONIOKUIH YNOOHBIE NOPOKKH MEXITY OCHOBHBIMH
obsexkTamu. Bpems, 3aTpaunBaeMoe NeLIEX00M Ha epexol MeXay oObeKTa-
MH, TIPEACTaBJICHO B BUE TaOIMLEL.

IMoau- | Cran- | Uixo- | Jlom | lom | lom | Bac- | derc-
KJIMHHU- nusn da | Nel8 | Ne20 | Ne22 | ceitH | kwmii
Ka MeTpo cajn
IMoauxknauHUKa 5 6
CraHuus MeTpo 8 5 12
lxona 10 10
Jdom Nel8 8 11
Jdom Ne20 6 10 6 7
Hdom Ne22 5 10 5
Bacceiin 12 11
Hetckuii can 7 5

Tabnmua ycTpoeHa ciemyoouM oOpa3oM: YMcia, CTOSIME Ha MEpeceYeHHH
CTPOK H CTOJIOLIOB, 03HaYal0T BPpeMsl, KOTOPOE 3aTpauMBaET NELeX01 Ha nepe-
MElllEHHE MEXIY COOTBETCTBYIOMMMHU oObekTamu. Ecnu nepecedenue nycro,
TO JIOPOXKKa MEX Ty 0ObEeKTaMH He MPOJIoXKEHa.
CKOnbKO MHHYT HYXHO IeElIeXoxy, 4ToOBl JOHTH OT LIKOJIBI 10 GacceiiHa nmo
CaMOMY KOPOTKOMY ITyTH?
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M3 ropoaa A B ropoa b MoxxHO npoexarts TpeMs AOpOraMH:

1) Hampsmyo 1o ropona b mo rpyHToBO# nopore, ee AnuHa 90 KkM;

2) uepe3 nmocenok Pwibauuit mo acdansroBoi mopore; or A 1o Pribaubero
90 xM, a ot Pei6aubero 1o b — 30 km;

3) depe3 nocenok JlecHoit; o mocenka JlecHOH MPONOXEHO 1IOCCE MJTUHOMH
90 kM, a ot JlecHoro mo ropoaga b nopora mnuHoi 10 kM coBceM pa3buta
U TpebyeT peMoHTa.

ITo xako# nopore 6picTpee Bcero nobpatbcs U3 A B b, ecnu:

® CKOpOCTb NepeaBHXeHHUs Mo mocce — 90 km/yac;
® CKOpOCTb MIEpEABHKEHHS 110 IPYHTOBOH Aopore — 60 kMm/4ac;
® CKOpOCTb NepeABHXKEHUS MO aopore, Tpedyrouie pemonTa, — 10 kM/4ac.

bopuc u Bepa goroBopunuchk moiTH BMecTe B KMHO. bopuc nobupaercs no
KHHOLIEHTpa Ha MapuipyTke NeS, noeszaka 3anuMaet 10 MuHyT. Bepa noesxaer
110 KWHOLIeHTpa 3a 20 MUHYT Ha MapuipyTke Ne7.

bopuc npuwmen Ha octaHoBky MapuwpyTkd B 11:00 u okazancs B ouepenu
32-m. Bepa 6b11a Ha octaHoBke B 11:10, nepen Hel oka3anoch 23 4eoBeka.
KTo npuener Ha BcTpeuy paHbII€ U CKOJIBKO BpEMEHH OyJAET *AaTh, €CIIH U3-
BECTHO, YTO MaplupyTka BMellaeT B ceds 10 yenoBek ¥ OTNpaBIISeTCs KaXIable
10 MuHyT?

PexoMennaumu. JIns pelieHUs 3ajayd MCMOJB30BaTh LKAy Bpe-
MEHH.
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UHdopmaLMoHHbIe
M KOMMYHUKALUHWOHHDbIE TEXHONOrUK

fMiporpammubie cpeacTBa MHOPMALMOHHBIX
M KOMMYHWKALWOHHbIX TEXHONOT Ui

OcHOBHbIE NOHATHA

@aiin — 370 yNOPANOYECHHBIH HAabOp HAaHHBIX, COACPXALUUH OINpPENEIEHHOE KOJH-
4eCTBO MH(pOpPMALMU (IPOrpaMMy HJIM JaHHbIE), UMEIOIHUA UMs U XPaHAIIMHACA B
naMsaTH KOMIIBIOTEpa (Kak MpaBWIIO, JIOJTOBpEMEHHOH). B kadyecTBe O0IrOBpeMeH-
HOM NaMATH MOTYT UCNONB30BaThCs Pa3IMYHbIE HOCHUTENIM: IUCKOBBIE YCTPONCTBA,
JICHTOYHBIE YCTPOHCTBA, YCTpOiCcTBa Ha ocHOBe ddw-naMaty, CD-ROM, nuckeTst.
VM5 HaKomUTENA COCTOMT M3 ABYX CUMBOJIOB: OyKBBI aHIVIMHCKOTO an@aBHTa U CHM-
Boja «:». Hampumep, «C:» — ums xectkoro nucka. IoaximouaeMeiM ycTpoiicTBaM
JAIOTCs aHAJIOTMYHbIE UMEHA.

KecTkui IHUCK TOrMYECKH MOXET OBITH MOAEJIEH HA pasfielibl, KOTOphIE BOC-
NPUHUMAIOTCS KaK CaMOCTOSITeNIbHBIE yCTpoiicTBa. UIMeHa paszaenaM AaroTcs no Tem
e [paBUIaM.

Daiinosas cucmema — cnocob opraHU3alMi XpaHEHUs1 CHCTEMHOH U N10JIb30Ba-
TeNbCKOH MHPOPMALIUK Ha HOCUTEJISAX.

IIporpaMMmHBle cpeacTBa Ajs opraHu3aliy paboTsl ¢ ¢ailaMu BXOAAT B Co-
CTaB ONEPALMOHHON CUCTEMBI

Hms ¢haiina 3amaetcs monp3oBaTeNneM NPH CO3IAHMH WM NEPEUMEHOBaHMH
daiina, COCTOUT U3 ABYX YacTel — cOOCTBEHHO UMEHH (aiia U ero paciUpeHus, co-
OTBETCTBYOLIETO THNY (aiina. IMa daiina U pacmiupeHne pa3aenstoTcs TOUKOMH.

Hms daiina He MOXET coaep)KaTh CIEAYIOIHHE CHMBOJIBL:

[N * 7 <>
Tun gaiina 3a1a€TCs CO3AaIOLIEH €ro NPOrpaMMoii aBTOMaTH4ECKH TIPH cOo3/1a-
HUMHM Qaiina. Tun ¢aiina onpenenser cnocod xpaHeHus uHdopMaLUK BHYTpH (aiina.
Pacwupenue umenu ¢haiina 3anuceiBaeTcs nocjuae UMeHH ¢aiina u otaenseTcs
OT Hero ToukoH. OHO HEMOCPEACTBEHHO CBA3aHO C TUNOM (aiina.
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Ilpumepnl Onucanune
pacuIHpeHHi
EXE, COM Pacuinpenus nyis ucnonHseMsix ¢aitioB (MporpamMm)
SYS Pacmupenue daiina cucteMHO# mporpaMMsl MM JpafkiBepa
BAT IMakeTHbI# aiiyn ¢ KOMaHIAMH UL ONIEPaLHOHHOH CHCTEMBI
OBJ OTtkoMnuIHpoBaHHBIH (aiin («nonydabpHkaT», ABIAETCS Pe3ybTaTOM

KOMITHJIALIMK TEKCTOBOTrO (aitia mporpaMmsl ia 6ymymiei c6opku u3
HeckonbkHx moayieit OBJ B ucnonHsemyio nporpaMmy)

BAK PesepBnas konus ¢aiina

DAT ®Daiin naHHBIX co ciyxebHOH HHbopMaLHer

TXT TexcToBbIH (ain npocToit CTPYKTYpH! C pa3OUBKOH TEKCTa M0 CTPOKaM
DOC TekcroBbiit aiin B popMare TekcToBoro peaakropa Microsoft Office
BAS ®aiin ¢ TEKCTOM NporpaMMbl Ha si3blke nporpaMMupoBanus BASIC
PAS ®aiin ¢ TeKCTOM MPOrpaMMBbl Ha s3bike nporpammupoBanis PASCAL
JPG, BMP, I'paduyeckue Qaiinbl B pa3snuyHbIX popMaTax XxpaHeHHUA

TIFF, CDR,

PNG

Pazmep ¢paiina — xonuuectBo 6aiiToB B ¢aiine. B pasmep daiina He BKIIOYaAIOT-
cs cinyxeOHble 6alThI 11 NOANEPKKH €ro PU3nYeCKor opraHu3aluH.

Cnucok npas docmyna k ¢haiiny 111 KOHKPETHOTO MOJb30BaTENA HIIH CHCTEM-
HOH Cy)XOBbl — MpaBa Ha YTEHHE, 3aMKCh, yIANIEeHHe, U3MeHeHHe (aiina, NoIHbIN Jo-
cTyn K ¢aiuty, pa3pelieHde UCHOJIHATh ¢aill, YTeHHe Karanora, YTeHUe H 3alHuch
OCHOBHBIX U JOMOJIHUTEJbHBIX aTpuOyTOB (haiina, yTeHue Mpas AOCTyNa, CMEHa BJa-
Jeibla daitna.

[puknaaHble nporpaMmel paboTaloT C cCoaepUMBbIM (aiina, no6asss, yaauis
M U3MEHSA B HEM MHGPOpPMaLIHIO.

Oprann3ayus xpaHeHus MH(hOpMaLMKM HA AANCKAX KOMNbIOTEPa

B mamsaTH KOMIbIOTEpa OPraHU30BaHO CTPYKTYPHPOBaHHOE XpaHeHHe HHOpMaLUH.
CyTb CTPYKTypH3aLMH 3aKJII0YAETCA B 00BEIUHEHHH OOBEKTOB B OTAENbHBIE IPYII-
nel. KaXkgas Takas rpynmna XpaHUTcs B OTIEIbHOM KaTajiore, iMeromem ums. B omne-
pauroHHO# cucreMe MS Windows katajor Ha3siBaeTcs nankod. IMeHa nankam na-
I0TCS 110 TEM K€ IIpaBUjIaM, YTO U UMeHa daiinaM. B otinuue ot MMeH daitioB uMeHa
NanoK He MMEIOT PaCIIMpEeHH.

dajinosas cucteMa B omepauHoHHbIX cucremMax MS Windows u MS-DOS
IpeacTaBleHa MHOTOYpOBHEBOH HepapXHYecKoW CHCTEeMOH namok (KaTajoros)
 (aiinos.

BepiunHoii uepapxuu o6bEKTOB ABIAETCA KOpHEBas MNanka (KaTajor) JHCKa,
KOTOPBIii MOXKHO CPaBHUTh CO CTBOJIOM JIEpPEBa: Ha HEM PaCTYT BETKHM — MalKH (1oJ-
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KaTaJlory), a Ha BETKax pacrnoJiararTcs JucTbs — Qaiiel. Ha kaxaoM aucke umeercs
POBHO OJIHA KOpHEBas nanka (Kataior). B Heil perucTpupyroTcs (aitiisl ¥ Mank nep-
BOTO ypOBHA. B manke nepBoro ypoBHsl perucTpupyoTcs (aitasl U nanku (KaTaaorq)
BTOPOTO YPOBHS U T. 1.

Texywas nanka — nanka, B KOTOpOii 110J1b30BaTelb HAXOAUTCS B JaHHBIA MO-
MEHT.

ITympw k ¢paitny — nocnenoBaTeIbLHOCTh MMEH NAnokK (KaTajaoroB) OT KOPHEBOM
10 TeKyllei nanku (B Hei 3anmucad ¢aiin), pa3aeaeHHbIX CHMBOJIAMH, CTICLIUPHYHBI-
MU JJI1 KOHKPETHO#H onepannoHHo# cuctemsl. B MS Windows u MS-DOS 3710 3Hak \,
B OC UNIX 370 3Hak /. IIpumep nytu k ¢aiiny: C:\mxona\Kaacc\.

Ionnoe uma ¢aiina — 310 UM ¢aiina, 1oNoNIHEHHOE MyTeM K ¢aitny. Ero yacto
Ha3bIBaOT JIMHHBIM UMeHeM. Hanpumep, C:\llkona\Knacc\UBanos.doc.

OcHoBHbIE onepauru paboThl ¢ aiinaMu U NankaMy: KOMMPOBAaHUE U NEpeMe-
LIEHHe, YAAJICHUE, IEpEUMEHOBaHKE, co3AaHue nanku. CleayeT NOMHHUTS, YTO:

® MpHU yAaleHUH ¢aiina «TepsaeTcs» JULIb 3aNuch O (aiine B kaTajore;
¢ Mpd KOMMPOBAaHUH HH(pOpMaLus (U3NYECKH 3ANUCHIBAETCA B YKa3aHHBIH
KaTaJIor;

® mpH nepeMeuieHHH ¢aiin ocraercs TaM, rae OH Obll; B Ipyroit Karanor
NepeMEILAETCS JIUILb €r0 Ha3BaHHUE.

Mouck cdaiinos U nanox

B koMaHze noucka NoTepsHHBIX (aiiioB M ManoK MOXHO YKa3bIBaTh KaK MOJIHOE UMS
00beKTa (€ClM BbI €T0 IOMHHUTE), TaK U MACKy umenu ¢aiina (1abnoH uMeHn). Macka
OTJIMYAETCS OT UMEHH TEM, YTO CONEPIKHUT 3HAKH ? U *:

e ? 03HayaeT POBHO OAMH NMPOU3BOJIBLHBINA CUMBOI,

e * o3HayaeT JMIO0YIO MOC/IENOBAaTENBLHOCTh CHMBOJIOB NPOM3BOJIBHON IJIMHBI,
B TOM YHCJIE H ITyCTYIO.

Ipumepwvi
Otu*.doc — Bce ¢aiinb THNa doc, HaurHaromuecs ¢ OykB «OTu»,
PETUCTp 3HAUEHUS HE HMEET;
??pecrop*.ht* — Bce (aiinpl, rae nepesie ABa CHMBONIA
B MMEHH JIIO0bIE, 1ajiee CHMBOIIBI «PECTOP», 3aKaHUHUBAETCS
uMsA ¢aiina 1o6pIMH CHMBOJIAMH, pacliMpeHue ¢aiina
HauMHaeTcs ¢ «ht» U 3akaHUMBaeTCs JIFOOBIMH CHMBOJIAMH.
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¢aitnos 6oabioro o6seMa ¢ pororpaduamu nernero myrewmectBus. Cecrpa
X04eT UMeTh 3TH (aiinsl B CBOeH nanke, a Opaty 3tu Qaiinsl He HyXHBbI. Kako#
onepauHei — «KONHPOBaTh» HJIHM «IIEPEMECTUTH» CIEAYET BOCIOIB30BATHCS,
4TOOBI (haitsIbl NOSBUIIUCH B MANKe CECTPBI KaKk MOXXHO ObicTpee?

VY Iletu Ha komnstoTepe 3anucano 3000 My3bikanbHBIX (ainoB. Kons xouer,
uyT00BI y Hero ObUTH Takue ke (aiibl, U NpOCUT NepenucaTh UX eMy Ha flash-
HocuTens. Kako# onepanuen — «KOMHPOBAThY HIIH «I1EPEMECTUTH» — CIIELyeT
BOCIOJIb30BaThCA, YTOOBI (aiiabl MOABHIUCH KaK MOXHO ObicTpee?

W3 tekyuieit nanku, conepxaiuei 601b110i 00beM JaHHBIX, CTena xo4yeT yaa-
auth 23 ¢aina. UtoObl BBINOJHHTE yAaJ€HHE KaK MOXXHO OBICTpee, OH BbI-
JeNnsieT Bce 3TH (aiasl U NpUMEHsET ONEpalrio yAajeHHs KO BceM (aiinam
onHoBpeMeHHo. Kako# kiaBuiieii Ha Ki1aBHatype Bocnoib3oBajica Ctena s
OIHOBPEMEHHOTO BbIACTICHHU HECKOJIBKHX (ailsIoB, €CJIH U3BECTHO, YTO ¢aitiibl
pa3bpocaHsbl 10 BCEMY CITUCKY?

Shift; Alt; Ctrl; Enter; IIpo6en; Tab; Esc; Delete; Insert.

W3 Tekyuueit nanku, coneprxailei 60p110# 066eM JaHHBIX, [ pHllla XOYET CKO-
nuposatk 10 dainoB B apyryro nanky. UToObl BEIMOJHUTE KOTMPOBAHHE KaK
MOXHO OBICTpEE, OH BbIAENAET 3TH (aiiiIbl H NPUMEHSAET ONepalrio KOHPOBa-
HHs KO BceM (aiinam oaHoBpeMeHHo. Kakoi knaBHilel Ha KiaBHaType BOC-
noJb30BaJIcs I'pHila A1 0JHOBPEMEHHOTO BBIACIECHHS HECKOJBbKHX (haiiioB,
€CJIM U3BECTHO, YTO B CIIUCKE OOBEKTOB 3TH (aiiibl pacronaraioTcs Nnoapsi,
a He pa3bpocaHBbl 10 BCEMY CITUCKY?

Shift; Alt; Ctrl; Enter; IIpo6en; Tab; Esc; Delete; Insert.

YuyeHH1a HECKONBKO MECALIEB Ha3aj Jenajia JOKIaj 1o OHOIOrHH Mpo XHU3Hb
6enpix MenBenei. Kakoil ma6mon (Macka) oTBeyaer UMeHH (aiina ¢ JAoKna-
JIOM, €CJIH OHAa MIOMHHT TOJIBKO, YTO MOATOTOBHJIA €r0 C NOMOILBIO PEAAKTOpa
MS Word (Bepcus 2003) 1 B Ha3BaHuM Gblia (hpa3a co CIOBOM «MeIBEIb» B
KakoM-1u00 magexe (HarmpuMep, OH MOT Ha3bIBaThCA «benblii MeaBeab» HIH
«Xu3Hbs Measenei»)?

ITycTe HexoTOpBIf LHGPOBO# PoToannapar coxpauseT pororpaduu B popma-

te JPG un 3amaeT uM uMeHa U3 12 CHMBOJIOB O CJIEAYHOIUM MIPaBUIaM:

e nepBelc yeThlpe cumBona — 6ykBel FFTT;

e 5 u 6 CHMBOJIBI — HOMEP Mecsla, Kora Mpou3BelecHa ChEMKa;

e 7 ¥ 8 CHMBOJIBI — HOMEP OHSA B MECALIE;

e ocTtanbHble 4 CHMBOJIA — HOMEp ¢oTorpaduu B 3TOT AeHb (KaXKABIH OEHB
HyMepalus HaYMHAeTCs C HyJif).
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®otorpaduu 6buH nepenucansl Ha KoMmneioTep. Kakol Hano 3agath mwabaoH
(mMacky), 4ToObl HAHTH:

A) Bce dotorpaduu, caenanHsle 3TUM poToannapatom?

B) Bce dortorpaduu, cnenanHsle B MapTe?

B) Heckonbko nepBbix ¢otorpaduii, caenaHHbIX 7 HOAOps?

I') dotorpaduu, cnenanxsie B Hosibpe 1 nexkabpe?

1) doTorpaduu, caenanHbie B HOBOTOJHIOK HOYB?

E) BepHo 5y, uto ¢ nomMowsto wabdnmona FFTT*10*.JPG Mbl nony4um Bce

dotorpaduu, crenanHbie 10 yucna kaxaoro mecsua?

11| Kakoii oTBeT BepeH AJ1s yTBEpKACHHUA: B rpyniry (aitnos ¢ Mackoii ?06ex*.tx*

BXOJAT (habl:
1) nobena.txt 2) oben.tx  3) noben.text 4) Gena.txt

12| Harawme s paGoThl Ha KOMIBIOTEPE BHIACIHIM Manky ¢ uMeHeM «Hatay.

JeBouka co3gana B 3Toi nanke cBou nanku: «KuHo», «My3bika», «®oTo»,
«Ypoku». B nanky «®oto» Harama ckonupoBajia 4eThipe Manku C JETHH-
MU nyTeuniecTBUAMH. B nanke «Ypoku» oHa co3paiia aBe nanku: «Jokmaabm»
u «Jlomauinue 3amanus». Bece cBou ¢unbMbl Harama paszaenuina Ha rpymnmnsl:
«Komeaumn», «JlerektnBel» U «PomanTHueckue». Ilanka «My3bika» mnoka He
3anonHeHa. Ckosbko Beero nanok y Haramm BHyTpH nanku «Harta»n?

)4 2)9 3)7 4) 8 5)13 6)14

13| B cembe PoMalikoBbiX Tpoe OeTei WIKOILHOTO BO3pacTa, 6abyiiika, qeaylika,

nana ¥ MaMa. Bce nons3ytotcs koMmneiotepoM. UToObl He MewaTh ApyT ApYrY,
JuIs Kaxgoro Ha aucke C: co3gaHa cBos mamnka. Ihioc ecth oOmias ajs Bcex
Hanka, KyJa 3aluChIBAIOTCA CEMEHHbIE pacXolbl M BEAETCS Y4YeT MOKYIMOK.
Y MaMbl 4 y nansl B KX Mankax ecTh J1Ba pa3Acia, OTHOCIIIMXCS K JOMAUIHUM
JesiaM U K X pabounM npodsieMaM. CKOJIbKO BCEro namnok Obuto 3aBEAEHO Ha
KOMIIbloTEepe ceMbH PoMalikoBbix?

14| ®aiin ¢ noausiM uMedeM C:\OBYUYEHHUE\CTYJEHT\iunnaoMm.doc ckomnu-

posaiu B nanky BBIITYCKHHUKHMH na nucke D:. KakoBo 1oyjHoe HMs CKOMH-
poBaHHOrO (aina?

15| @aiin ¢ noaueiM umMedeM C:\OBYUYEHHE\CTYJIEHT\uunaoM.doc ckomnu-

poBanu B nanky PABOTDI, Haxoasmytocs B Toi xe nanke OBYYEHHE.
KakoBo moyiHOE uMs ckonupoBaHHOro (aina?

16| 3anuwure mMHHOe MM (aiina Berep.bmp, KOTOpBI XpaHHMTCA B Marke
Wallpaper.
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17

18

19

20

Windows Program Files

Web Corel

Printers Wallpaper

B nanke C2 3anucan ¢aiin Text.txt. [lanky C2 ckonupoBanu B nanky B.
3anuiuTe HOBOE JUIMHHOE UMs (aiia Text.txt B CKONMPOBaHHOMH MAarkKe.

A

B1 B2 Ci C2

B HekoTtopo# nanke 6bu1 3anucaH ¢aiin letter.doc. B 3Toi ke nanke cosnanu
HOBYIO MalKy Y CKONMUpoBaiIH B Hee ¢ain letter.doc. [TonHoe uMs ckomupo-
BaHHOTrO ¢aiina

DA\OBIIUE\YYEHUKN\YCIIEBAEMOCTBb\UBAHOB\letter.doc.
KakoBo 1moysiHOE€ HM# NankH, B KOTOPOH XpaHHICA ¢aitn 10 KOMUPOBaHUsA?

[IporpaMMHCT nepemelnaics U3 Manky B Mamnky, JHOO CycKasCch B IManky Ha
ypOBeHb HHXe, JIH60 MOJAHUMAAChL HA YPOBEHb Bhilie. OH MoOBIBaJI MoCien0-
BatenbHO B cieayromux nankax: P, T, C:, FF, K. KakoBo noiHoe uMs namnkw,
B KOTOpPO# OKa3aJicsi IpOrpaMMHUCT?

IIporpaMMHCT HaxoauTcs B nanke ¢ UMeHeM A:\B2\C2 (cm. puc. Huxe). OH
MOKMAAET ITY NMANKy U NEPEXOJUT Ha OJMUH YPOBEHB BbIlIE. 3aTEM NpOrpam-
MHCT OITyCKaeTCs Ha IBa ypOBHs HUKe. KakoBO NMoIHOE MM MamnkH, B KOTOPOH
OH OKa3aics?
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21

22

[Tonp3oBaTens nepeMeniaics U3 Namnky B Nanky, JMO0 crnyckasch B Manky Ha
YPOBEHb HHXeE, MO0 MOAHUMAACh HAa YpoBEHb Bblule. OH MoObIBaN Nocaeno-
BaTeJIbHO B cienytomux nankax: Flash, Ctyaent, O0yuenue, D:, IIpoexTsl,
Kypc3, I'pynnal0. KakoBo nmojsiHoe UMs mamnkH, B KOTOpOil MPOrpaMMHUCT Ha-
XOIMJICS U3HAYATBHO?

®aiin ¢ nonubiM uMeHeM C:\O0yuenue\Ctyaent\Photoshop\Name.txt nepe-
MecTuiH B nanky IlpoekTtsl aucka D:. KakoBo nojHoe UMA nepeMelleHHOTro
dbaiina?

TexHonorua o6pa6oTku MHchopmaLum
B 3/IEKTPOHHbIX Tabnuyax MS Excel

Tunbl gaHHbIX

B siuelikax 3JIeKTpOHHOM TabIHUIBI MOTYT XpPaHHTHCS JaHHbIE, KOTOpBIE MTOAPa3AeIs-
I0TCSl Ha KOHCmaKmbl U popmynsl. PaznuyaroT 4eTbipe TUNA KOHCTAHT.

1. YUncaa. Unucnio MoxeT cocToATh U3 LHdp (0T 0 10 9) U HEKOTOPBIX CHELHATIBHBIX
cumBOJIOB: + - () :,/ p . E e %. B 3aBucuMocTu oT hopMara BbiBOJA YHCIIA HA
3KpaHe MOTYT NpPeACTaBIATh COOOM:

decamuunvle yucaa (1,5);

JIeCATHYHBIE YHCNa 8 IxcnoHenyuanvhou ¢opme (1,5E3). byksa E o3nauaer,
4TO Yuciio c;ieBa oT OykBbl E Hano yMHOXHTh Ha 10 B cTeneHH, ykazaHHOH
cnpasa ot 6ykBs! E. B npuBeneHHoM npumepe: — 1,5 x 03 =1500. Takue uncia
3aHUMAlOT MEHBLIE MECTa Ha DKpaHe;

npoyenmsi (12 %; paBHO uucny 0,12);

oamst (05.02.09, 28/12/2009, Mapt 2009);
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— gpemsa (11:05);
— Oenexcnble 3Havenus (5,1 p.; paBHO yucay 5,1);
— Opobu (1/2; paBHo umciy 0,5).

2. Jlornueckue 3nauyenus: MCTHUHA u JIOXbD.

3. 3HayeHHs OIIHOOK.

4. TexeT — 1100as MOCIIEI0BATEILHOCTD CHMBOJIOB, KOTOpas HC HAYHHACTCS CO 3HAKaA
«=» H HE ABJACTCS YHCJIOM, JIOTHYECKHM 3HAYCHHEM HJIK 3HAYCHHEM OLIHOKH.

MapameTpol fYeex Ta6AnLbI

Kaxas suelika xapakTepu3yeTcsl HECKOJIbLKMMH [TapaMeTpaMu:

1) agpec sueiiky;

2) coaepxuMoe siueikH (B YaCTHOCTH, 3TO MOXET ObITh popMyIia);

3) uzobpaxkeHne — (HOPMATHPOBAHHBIH pe3ylbTaT BLIYMCICHHUA MO (opMyie;
0 YMOJIYaHHIO Ha IKpaHe B suerke oToOpaxaercsa He GpopMyIia, a ee pe3yIbTarT;

4) dopmar — popma npeacTaBieHUs HHPOpPMALIMH Ha SKpaHe. COCTOHT 3!
¢dbopMaTa MpeaCTaBIECHUS YHCET;

cnocoba BIpaBHUBaHHS TEKCTA B sueiKe;

wpudTa (XapakTepu3yercsi Ha3BaHHEM, pa3MepoOM, CTHIIEM, 3D dekTamu);
BHJ1a PAMKH STYEHKHU;

BH/IA 3QJIMBKH AYEHKH;

crioco6a 3alMThl JaHHBIX B AY€HKe OT U3MEHEHHH H IPOCMOTDA;

5) uMs, KOTOPOE MOXHO NPUCBOMUTD SAYEHKE UM THAMA30HY SUYeeK;

6) npHMeYaHHe — TEKCT WK 3BYK, KOTOPble MOXKHO ITOCTaBUTh B COOTBETCTBUE SYEHKE.

lipasuna seofa uncen

1. Ilpu BBOAE OecamuyHblx YNCEIL:
e 3amsATas OTAEIAET LEITYI0 YacTh YHCa OT ApOOHOI;
e MEXIy ThICAYaMH MOXHO [Uld ynoOCTBa yka3blBaTh IMpoGen, HampuMep,
1 000 000;
BBEJICHHBIH €pe]] YHCIIOM 3HAK «IUTKOC» UTHOPUPYETCS;
e 1nieped OTPHMLATENbHBIM YHCIIOM HYXXHO BBECTH 3HaK «MHHYC» MJIH 3aKJIFOYUTH
4YHCJIO B KPYIJIble CKOOKH.

2. Ilpu BBOZE HAT IEHb, MECALl U TOA OTAENAIOTCS TOYKAMH, 3HAKOM «MHHYC» WM
CHUMBOJIOM «/», HaripuMep: 01.10.94. Jlatbl MOXHO CKJIaAbIBaTh U BBIYHTATh, IPH
3TOM B popMyJiax JaThl HAAO 3aKJIOYaTh B KaBbIUKH: “01.10.94¢.
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3. Ilpyu BBOAE BpeMEeHHM 4Yachbl, MHHYTbl H CEKYHAbl Pa3ACIAIOTCA IBOETOUHEM,
Hanpumep 11:50:28 (cexkyHabl MOXKHO He yKa3biBaTh). B ¢opMynax Bpems Hano
3aK/I04aTh B KaBbIYKH: “11:50:28”.

4. Tlpu BBOAE uKcen B popmaTe MPOLIEHTOB MOCJIE YHC/Ia HAI0 YKa3aTb CHMBOJ «%o»,
Hanpumep 120% otobpaxaer uncno 1,2 Ha 3KpaHe B BU/I€ POLICHTOB.

5. Ilpn BBOAE IEHEXHBIX EOWHHMII MOXHO YyKa3aTb CHMBOJBI «p.». Hampumep,

€CJIH B AuYeliKy BBECTH HEHEXHOE 3HaueHue 40200p., o yucimo 40200 6yner
0To0OpaxcaThCs Ha IKpaHe C CHMBOJIAMH «P.», a fUelKke aBTOMaTHYECKH IPUCBOUTCS
JCHEXHBIH THI JaHHBIX.

6. lns BBOAa mpocTod OpoOu Hamo HaOpate 0, 3ateM mpoben u caMy IpoOb,
Hanpumep, 0 1/3. Ha skpane otobpasutcs 1/3, a B namsaTi OyaeT XpaHHUTbCS YUCIIO
0,3333333.

Onepauun 1 NOPAAOK HX BbINOAHEHHS

Jlasee nepeynciieHbl ONepaunt, KOTOPbiE UCIIOIb3YIOTCS B BHIPAXKEHHUSX, B TIOPAIKE
yObIBaHHUS IPUOPUTETA UX BBITIOJIHEHHUS:

1) onmepauuu B ckobkax ( );

2) BBIYMCIIEHHE 3HAUYEHUS (PYHKIHH;

3) yHapHbIe, T. €. IPUMEHSIOIHMECS K OHOMY OMepaH.y; 3HaKH + ¥ — (HanpHMep, —8);
4) BO3BeJEeHHE B CTEMNEHb (3HAK );

5) yMHOXX€HHe U JIeJIeHHE — BBITNOJIHAIOTCS B MOPSIKE X CJIEN0BaHUS B BBIPAXKCHUH
cJieBa HanpaBo (3HaKH * H /);

6) CnoXeHHE U BHIYHTAHHE — BHIMOJHAKOTCS B MOPSIKE UX CIIENOBAaHMUSA B BHIDAXKECHHH
cJieBa HanpaBo (3Haku * U —);

7) omepauyy HaJ TEKCTOM — KOHKaTeHalus (CIMSHUE) TEKCTa (3HaK &); HanpHMeEp,
B pe3yJIbTaTe Olepauuu “kap” & ’TOH” MOIy4aeTCs CIOBO «KapTOHY,

8) omepauMH OTHOLIEHHS B JIOTHYECKHX BbIPOXKCHHAX (PE3yNbTaT — JIOTHYECKas
koHctauta MCTUHA wnnu JIOXD); 3Haku: =, < (MeHblue), > (6onblie), <= (MEHb-
uie JIHOo paBHO), >= (Gosblie JUO0 paBHO), <> (HE PABHO).

OtHoCHTENnbHbIE U 26CONIOTHDbIE CCbINKH

BonbMHCTBO opMya COnEPKUT B cebe aapeca siueek. [Ipy BBoae GOpMyIIbl aapec
AYENKH MOXHO BBECTH HEMOCPEACTBEHHO C KJIABUATYPhl, HO yIOOHEE IIENKHYTh Mbl-
IO MO AYEHKE C HY>KHBIM aIPECOM.

OueHb YacTo MOJIb30BaTEN0 NPUXOIAUTCS CO3AaBaTh OonbLIMe TabIULbI, AUEH-
KM KOTOpBIX COZIEpPKaT OJMHAKOBBIE 10 CTPYKType (opMyisl. [Tockonsky dopmyina
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ABJIAETCSH OAHHM H3 THIOB JaHHBIX, 3JIEKTPOHHBIEC TaOIHLbI O3BOJSAIOT HX KOIH-
pOBaTh.

Jis mpaBWIBHOIO KOMTMPOBaHHs ObLTH BBEAEHBI Ba BUa CChUIOK. CChUIKM BHAA
B6 — omnocumenvhvie. OTHOCHTEIIbHAA CCBIJIKA MPEACTABIAET cOO0H CMELIEHHUE OT ak-
TUBHOU s4elky (TOH, B KOTOPYIO BBOAUTCA GOpMYyJia) 10 SYEHKH, U3 KOTOPOH TpebyeT-
cs B3aTh AaHHoe. Ccpllka oToOpaxkaercs B GopMylie Kak aapec Hy)KHOU suehku. [Ipu
KOIMPOBaHUH (HOPMYJIBI OTHOCHTENBHBIE CCHUIKH aBTOMaTHYECKH KOPPEKTHPYIOTCH,
4TOOBI MMOJIOXKEHHE STYECHKH, Ha KOTOPYIO CCchbUIaeTcs GopMyia, OTHOCHTENIBHO CKOITH-
POBaHHOM KJIETKH OBLIO TaKMM K€, KaK U OTHOCHTENIBHO KOITHPYEMOIA.

OnHako Ha pakTHKe B Tabu1ie MOTYT OBITh SYEHKH, 3HAYECHUS! KOTOPBIX CITy-
KaT UCTOYHHUKOM JAHHBIX AJIA MHOTHMX OOHOTHIHBIX (pOpMYI], MOJYyYAaEMBIX MYyTEM
KONHUPOBAHHs, HATIPUMEDP, €CIIH B AYECHKE XpaHUTCA Kypc pyOis MO OTHOLICHHIO K
nomnapy. Ilpy konupoBaHHHM (GOpMYJ CCBUIKM Ha TaKWe s'UeHKH He JOJDKHBI H3Me-
HATbCA. UTOOBI IIPH KOMMPOBAHHUHU (POPMYJT CCBUIKH HE KOPPEKTHPOBAIUCH, HX HYXKHO
3apuKcHpoBaTh. [ 3TOro mepes YacThio CCHUIKH, KOTOpas 0JDKHA OCTaThCS HEU3-
MEHHOH, cTaBUTCS CUMBON «$». Takue cChUIKM Ha3bIBalOTCA abconomubimu. Hanpu-
Mmep, ccelnka $HS$3 6yner HemsmeHHo# mpu konupoBaHud, H$3 6yzner koppextupo-
BaTbCs TOJNBKO MPH U3MEHEHHUH cTonb1a (abcontoTHas ctpoka), a $H3 — Toneko mpu
M3MEHEHUHU CTPOKH (abCOIOTHBIH cToNOe).

3Hak «$» MOXHO BCTaBHTh:

¢ C KJIaBMaTypBhlI;

e HaxuMas kiasuury F4 cpa3y nocne BCTaBKH CCbUIKH B GOPMYJTY 10 OTYYECHHS
TpebyeMoi KOMOMHAUMH CUMBOJIOB «$»;

¢ BBIJCIHB HEOOXOAUMYIO CChUIKY B JOPMYJIE MBIIIBIO U HaXKkMMas KkiaBuly F4
B PEXKHME IPABKH.

Berpoennbie hynxuuu MS Excel

IIpu paGoTe ¢ 21€KTPOHHBIMH TabJIHI[AMH TOCTaTOYHO YaCTO MPUXOAUTCS HUCIIOJIB30-
BaTb BCTpPOEHHbIE QyHKUMH. [[g BcTaBku Haubonee yacto ynorpebnsieMbix QyHK-
Uil pelycMOTpeHa KHOMKa co ciuckoM ¥, pacnonararomascs B oHO# U3 BepX-
HHMX NaHened. ECH IeNnkHyTh 0 TpeyronbHUYKY, TO CITMCOK PAaCKpOETCS U U3 HEro
MOXHO OyneT BeIOpaTh cieayroume GyHKLIHH:

e cyMMHpoBaTh — pyHkurs CYMM(): BbIUHUCASET CYyMMY 3Ha4YE€HHH OHana3zoHa
sYeeK; JAMANa3oH MOXHO 3aJaTh BPYYHYIO WJIM BBIIEIMTH Ha paboueM JHCTe
MBILIBIO;

e cpeadee — (ynkums CP3HAUY(): BbluMciser cpeaHee apudMeTHUecKoe
JMana3oHa s4eeK;

e uycno — pyHkuust CYUET(); moacuuThIBaeT KOJHYECTBO YHCIOBBIX 3HAUYEHHH B
BBIJIEJICHHOM JHala3oHe;

5—1648
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3anaum x pasneny «Texnonorus o6pa6oTku HHhopMaLum
B 3NEXTPOHHbIX Tabnuuyax MS Excel»

1

B anekrponHoii Tabauue popmyny =D2+E$1, 3anucannyio B suerike F2, cko-
nupoBanu B aueiiky G3. Kakoit Bun npuobperer popmyna?

1) =E2+F$1 2)=E3+F$2 3)=E3+FS$1 4)=D2+E$1

B snextponHoi Tabnuue ¢opmyny =C2+$ES$1, zanucannyio B sueiike D2,
ckonupoBaiy B aueiiky G3. Kakoii Bua npuodperer popmyna?

1) =F2+$1$1 2)=F3+$SES$1 3)=F3+$I$2 4)=C2+SES$1

B anexrponHoit Tabnuue ¢opmyny =B2+$D$1, sanucannyro B gueiike E3,
ckonupoBany B suelky F3. Kakoii Bua npuobperet popmyna?

1) =B2+$D$1  2)=C3+S$ES$2 3)=C2+$SE$2 4)=C2+3D$1

B anextponHoi Tabnuue popmyiny =D2+$E3, sanucannyro B sueiike G2, cko-
nupoBaiy B sueiiky F3. Kakoii Bua npuobperer popmyna?

1) =C2+$E3 2)=E2+$E3 3)=E2+$F4 4)=C3+SE4

B anextponHo# Tabnuue popmyny =C2+$D3, 3anucannyio B aueiike E3, cko-
nupoBaiy B suerky F4. Kakoii Bua npuobperer popmyna?

1) =D3+$E3 2)=D3+$D3 3)=D3+$D4 4)=D3+SE4

B anextponHo# Tabnuue popmyny =D2+$E3, 3anucannyio B aueiike G2, cko-
nupoBaiu B sueiky G4. Kakoit Bua npuobperer popmyna?

1) =D2+$G4 2)=D4+SES 3)=D4+3$GS 4)=C3+SE4

B snextpoHHO#M Tabnuue popmyny =D4+SES, 3anucannyio B sueiike G4, cko-
nupoBany B gueliky E2. Kako# Bun npuobperer ¢popmyna?

1)=B2+$E3  2)=D2+$E3 3)=D4+S$E3  4)=B2+S$E5

B anextponHoN Tabmmue dopmyny =D$4+ESS, 3zanucannyo B sueiike G4,
ckonupoBayy B sueliky E2. Kakoit Bun npuobperer ¢popmyna?

1) =D$4+C$5  2) =B$4+CS$5 3) =D$2+ES$2 4)=BS4+ES$2



132

Inasa 5. MH(HOPMALUMOHHBIE M KOMMYHUKALUMOHHbIE TEXHONOTMUX

10

1

12

13

14

15

B anexrponHoi Tabauue ¢popmymy =$DS4+ES, 3anucanHyio B suciike G4,
ckonvpoBaiy B sueiky E2. Kako# Bun npuobperer popmyna?

1) =$D$4+C3  2)=SDS$4+E3 3)=$D$2+ES 4)=$B$2+ES5

B anexrponHoil Tabauue popmyny =D4+ES, 3anucanHyio B sueiike G4, cko-
nuposaiy B sueiiky E3. Kako# Bua npuobperer popmyna?

1) =E3+F5§ 2)=B2+C3 3) =B3+C4 4) =D4+CS

Ha pucynke npuBeacH ¢pparMeHT 31eKTPOHHON TaOIHLbI.

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

OcHOBBIBasCh Ha NaHHBIX (pparMeHTa TaOIHLBI, YKAXUTE, YeMy OyneT paBHO
3HayeHue HOpMYIIbI

=(A3+B2)*C4*(F1-El)
1)84  2)64 3)123 4)40
OcHoBBIBasACh Ha JaHHBIX ()parMeHTa TabnaMuel K 3a1aye 11, ykaxure, yeMy

6yneT paBHO 3Ha4YeHHE POPMYIIBI
=KOPEHb($B$1-A1)+C4-E3/E4

1)9,67 2)7 3)8 4)6
OcHOBBIBasCh Ha JaHHBIX (parMeHTa Tabauubl K 3agade 11, ykaxute, yeMy

Oyzet paBHO 3HaYeHHE POPMYIIBI
=C3*E1+B3+F2*$F$1

1) 28 2)64 3)60 4)40
OcCHOBBIBasICh Ha JaHHbIX (pparmeHTa Tabauupl K 3aaaue 11, ykaxure, yeMy

6yneT paBHO 3HauUE€HHE POPMYITBI
=C3*(E1+F3)*($A4-A3)

1)42 2)24 3)-7 4)6
OcHOBBIBasACh Ha NaHHBIX (pparmMeHTa Tabnuubl K 3afaye 11, ykaxure, ueMy

Oyner paBHO 3HayeHHe popmyisl =$A$2+ (D1+C1)*E1+B1, koTopyo ckomnu-
poBanu u3 aueiiku G1 B aueliky G2.

)8  2)12 3)15 4)23
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16

17

18

19

20

21

23

OcHOBBIBasACh Ha JaHHBIX (hparMeHTa TabiHIBI K 3amade 11, ykaxure, yemy
Oyner paBHO 3HaueHHe popmyisl =$A$2+ (D1+C1)*E1-B1, koropyro nepe-
MecTHIIH U3 s4eiku G1 B sueiiky G2.

)8  2)2  3)15 4)23

OcHoBbIBasCh Ha JaHHBIX (pparMeHTa Tabnuibl Kk 3axade 11, ykaxure, yeMy
O6ynet paBHO 3HaueHHe dopMynsl =Al+ B1*ES$1, koTopyro CKONMHUPOBAIU U3
sueiiku G2 B sueiiky H2.

)7  2)84 3)15 4)14

OcHOBBIBasCh Ha JaHHBIX ¢parMeHTa TaOMHMLUBI K 3agaye 11, ykaxure, yemy
Oynet paBHO 3HaueHue ¢opmynsl =Al+ B$1*E1, koTopyro ckonupoBaiu u3
sqeiiku G1 B syeiiky H2.

1) 50 2)14 3)12 4)7
OcHoBBIBasCh Ha AaHHBIX (parMeHTa TabaHibl k 3amade 11, ykaxurte, ueMy

Oyner paBHO 3HaueHHe popmyisl =$A$1+ B1*E1, koTopyio nepeMecTHIH U3
sueiiku G1 B sueiiky G2.

1) 11 2)7 3)13 4)15

OcHoBBIBasACh Ha NaHHBIX ()parMeHTa TaOMHLBI K 3amade 11, ykaxure, yeMy
Oyner paBHO 3HaueHue popmyisl =CYMM(A2:B2;E2:F2).

1)21 2)32 3)16 4)S

OcHoBBIBasICh HA JaHHBIX (parMeHTa TabnuuBl k 3agade 11, ykaxure, yeMy

Oyner paBHO 3HaueHHe ¢opmynsl =CYMM($A$2:$B$2;E2:F2), kotopyro
CKONHpoBaK U3 siuehku G2 B sueiky G3.

1) 41 2)18 3)20 4)23

B aueiixy A1 BBenena nara 01.01.2008. Uemy 6yneT paBeH pe3yabTaT BLIYKC-
nenus popmynsl =A1+30?

B saueiiky F1 Benena nata 20.04.2008. Uemy GyzmeT paBeH pe3y/bTaT BHIUHC-
nexus popmyinsl =F1+21?
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24

25

26

27

28

29

30

31

32

33

34

35

B syelixy D2 BBeneHa narta 15.03.08. UeMy Oynet paBeH pe3ysbTaT BbIUKCIIE-
Hus popmynbl =D2+45?

B sueliky BS BBeneHa nata 10.05.08. UeMy Oynet paBeH pe3yabTaT BbIUKCIIE-
Hus popMybl =B5-207?

B sueiiky C3 BBeneHna aara 15.03.08. Uemy Oyner paBeH pe3yabTaT BbIUKCIIE-
HusA popmynsl =C3-17?

B siueitky D4 BBenena nata 17.09.2008. Uemy OyaeT paBeH pe3ynbTaT BbIYHMC-
nenus popmyinsl =D4-21?

B siueiiky B2 BBeaena nata 29.08.08. Uemy OyneT paBeH pe3yibTaT BHIYMCIIE-
Hus popmynbl =B2+46?

B sueiiky B2 BBeneHo Bpems 8:30, a B suekiky C2 BBeneHo Bpems 4:30. Uemy
Oyzer paBeH pe3ynbTaT BelYMcIeHUs: popmynsl =B2+C27?

B onny sueiiky Beenu Bpems 8:30, a B apyryto — BpeMs 5:45. Uemy Oyner pas-
Ha CyMMa 3Ha4eHHU 3THX suyeek?

B sueiiky A2 BBenu Bpems 13:15, a B sueiiky G2 — Bpems 0:40. Uemy Oyner
paBeH pe3yJIbTaT BeIYUCICHHUS popMyiel =A2-G2?

B syeiiky C1 BBenu Bpems 0:40. Uemy OyneT paBeH pe3ysbTaT BHIYHCIIEHHS
dbopmynsl =C1*2?

B sueiiky C1 BBenu Bpems 2:35. Uemy OyneT paBeH pe3yibTaT BHIYHCIICHHS
dbopmyiel =C1*%2?

B siueiiky C1 BBenu BpeMs 1:45. Uemy OyneT paBeH pe3yabTaT BBIYMCIICHHS
dbopmynel =C1*2?

Kakyo ¢hopMyny Hy)XHO BBIOpaTh, 4TOObI ONpPENEIUTh MAKCUMAJILHOE U3 3Ha-
4eHUH B AuanasoHe Adeek ¢ B3 no B10?

1)=CYMM(B3;B10) 3)=CYET(B3:B10)
2) =MAKC(B3;B10) 4) =MAKC(B3:B10)
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36

37

38

Kakyo ¢popmysty HYXHO BBIOpaTh, 4TOOBI ONpeAENnHTs MUHUMAIBLHOE U3 3Ha-
yeHwuii B quanasone syeek ¢ C5 mo C20?

3) =MHH(C5:C20)
4) = CHET(C5:C20)

1) =CYMM(C5;C20)
2) =MHH(C5;C20)

Kakyio ¢hopMyiTy HYXHO BIOpaTh, YTOOBI ONpEENUTh CpeHee apudMeTHYE-
CKO€e 3HauYeHHi B quanasoue syeek ¢ CS mo C207?

1) =CPTEOM(C5;C20) 3) =CYMM(C5:C20)

2) =CP3HAY(C5:C20) 4)=CYMMECJIIHA(CS5:C20)

OCHOBBIBaACH Ha JaHHBIX ()parMeHTa TaONHLBI, YKAXKUTE, YyeMy OydeT paBHO
3HayeHue popmynsl =CYMM(B6:E6)

A B C D E
1 CBolka OLIEHOK 10 HHGOPMaTHKE
2 10 “A” 10 “B” 11 “A” 11 “B”
3 | OmanuHo 4 6 9 7
4 | Xopoluo 10 8 7 13
S | YnoBneTBopHTENBHO 8 13 6 6
6 |HeynoBnerBopuTeNnsHO 2 1 3 0

39

40

41

D2 26 3)7 44

OCHOBBIBasCh Ha JaHHBIX PparMeHTa TabaIHLb] K 3a4a4e 38, YKaKUTE, KAKOMY
kjiaccy Oyner coorBeTcTBOBaTh 3HaueHHE popmynsl =MHH(B4:E4).

1) 10 G‘A” 2) 10 665’7 3) 1 1 66A$9 4) 1 1 “B”
OCHOBBIBasACh Ha JaHHBIX ()parMeHTa TabAULBI K 3aAaue 38, YKaKUTE, KAKOMY

Knaccy Oyzner coorBeTcTBOBaTh 3HaueHHe popmynsl =MAKC(B3:E3).

1)10“A” 2)10“B” 3) 11 “A” 4)11“b”
OCHOBBIBasICh Ha JaHHBIX TaOJIHLIbI, ONPENENINTE, KaKas U3 AHarpaMM NOoKas3bl-
BacT pacrnpeacicHHE 10 KIaccaM KOIHYECTBA YYEHHUKOB, MMONYUYHBIIMX OLIEHKY

«HECYOOBJIETBOPUTEJIBHOY.
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Xpanumble B 6a3e JaHHbIE UMEIOT OIPEAETIEHHYIO JOTUYECKYIO CTPYKTYpY —
MOOENb OaHHbIX.
K ducny kiaccuyeckux Mojeneil JaHHbIX OTHOCSATCS:

® Hepapxu4eckas,
® cereBas,

® peNsLHUOHHAS.

Hepapxuyeckas mopenb

CBsA3M MeXIy AaHHBIMH MOXHO OMHKCATh C MOMOIIbIO YNOpsI0ouYeHHOro rpada (unu
JepeBa).

JocTouHcTBa: 3¢ (PEKTUBHOE HUCIMONIB30BAaHME MaMATH, XOPOIIHE NOKa3aTenau
10 BPEMEHH BBIMTOJIHEHUS OCHOBHBIX ONEpalui Hall AaHHBIMH.

Henocratku: rpoMo3akocTs A 06paboTKu HHGOPMALMHK C JOCTATOUHO CIIOXK-
HbIMH JIOTHYECKUMH CBA3SIMH, CJI0XKHOCTb MOHUMAaHUS Ul OOBIYHOTO MOJIb30BATENS.

CeteBas mopenb

CBs34 MeXY 3JIEMEHTaMHU JaHHBIX 0TOOpaXaroTcs B BUIE MPOU3BOJIbHOTO rpada.
JocrouncTBa: 3¢¢deKTHBHOE HCMOJB30BAHUE MAMATH, XOpPOLIME MOKA3aTesH
110 BPEMEHH BBINIOJTHEHUS OCHOBHBIX ONepaluii Hal JaHHBIMH.
HenocrtaTku: BbicOKas CI0XHOCTb CXEMBI JaHHbIX, CJI0)KHOCTb MOHUMAaHUS 11
0OBIYHOTO MOJIL30BATEJLA.

Pensyuonnas mofens

JrneMeHThl JaHHBIX MPECTaBieHbl B BUAe Tabnuu. SBnserca Hauboliee pacnpocTpa-
HEHHOHM MOJEJIBIO.

JIOCTOHMHCTBA: MPOCTOTA, MOHATHOCTh M YA00CTBO peann3auuy Ha IBM.

OCHOBHBIM 3JIEMEHTOM DEIALMOHHON MOJENU JaHHBIX sSBJAETCA Tabnuua.
Kaxxnas tabnuvua umeer UMsA — MACHTUPHUKATOpP, MO KOTOPOMY Ha HEE MOXHO CO-
cnatbed. Ctonousl TabaMLbl COOTBETCTBYIOT T€M WM HHBIM XapaKTEPUCTHKaM 00b-
€KTOB U Ha3bIBalOTCs noasamu. Kaxknoe none xapakTepu3yeTcs HMEHEM H TUIIOM Xpa-
HAIUXCA AaHHbIX. Kaxkaas cTpoka Tabaulibl COOTBETCTBYET OJHOMY U3 OOBEKTOB.
OHa Ha3bIBae€TCA 3aNuUCbi0 M CONEPKHUT 3HAYEHHUS BCEX MOJIEH, XapaKTEpH3YHOLIMX
JaHHBIH OOBEKT.

IMpu noctpoeHuH Tabnu1 6a3bl JAHHBIX BAXKHO 0OECIEYHTH UX LENOCTHOCTb. 3TO
JIENIaeTCSA BBEICHHEM KIHOYebLX noJetl, KOTOpble 00eCNeuyrnBalOT YHUKAJIBHOCTD KX 101
3anucH. [lepeuunblil Knioy — noie (WIN HECKOJIBKO NoJiei) TaOnuLbl, OAHO3HAYHO HIEH-
TH(HULMPYIOILIME KOKIYIO 3aMKCh. ECIM K104 COCTOMT U3 OIHOTO II0JIsA, TO OH Ha3hIBACT-
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Csl N pOCMbIM, A €CJIH U3 HECKOJIBKUX TONeH — cocmaenbim. B Tabnmile He NODKHO ObITh
JBYX ¥ OoJiee 3amucedl ¢ OIMHAKOBBIMU 3HAYEHUAMM KIto4a. ECiM ycnoBus 3anauu He
JaI0T BO3MOXXHOCTH BbIOpAaTh NMEPBHUUHBINA KITHOY, YAOBIETBOPSIOLIMA 3TOMY YCIIOBHIO,
TO JIOMYCTUMO 00aBJIEHHE NOJIS 11 OpraHU3aLMy NIEPBUUHOrO KIIF0Ya.

Ba3a qaHHBIX, KaK MMPaBUJIO0, COCTOUT M3 HECKOJIBKUX TabJUL, KOTOpBIE JIOTH-
YeCKH CBsi3aHbl MeXAy coboii. J{ns aToro ABe TabGMULbl AOKHBI UMETH HAOOp OOM-
HaKOBBIX MONEH. BHewHum Knio4om ABNAETCS OOHO WM HECKOJBKO IMOJIEH TaOIHLIbI
(OHa Ha3BIBAETCA MOOYUHEHHOU), KOTOpble B Apyrod Tabnuue (21aeHoi) ABIAIOTCA
NEepBUYHBIM KJIIOUOM.

ITo 3anaHHBIM NOJIAM TAOJIHIBI MOXKET OBITH MOCTPOEH UHOekc. OH BO MHOTOM
CXOJIeH C NMEPBUYHBIM KJIFOUOM, OJJTHAKO JOITyCKAeT NOBTOPEHHE 3HAYEHHH BXOAALIMX
B Hero noseil. MHaeKc, kak ¥ NepBUYHBIH KIII0Y, UIPAET POJIb CBOEOOPa3HOro Orjas-
neHus TabNULBI, TPOCMOTP KOTOPOTO MpeALIECTByeT oOpaleHuIo k 3anucam. Ions,
BXOJSLIME B UHAEKC, HA3bIBAIOTCA UHOEKCHLIMU NONAMU, A TIPOLIECC CO3AaHUA HHAEK-
ca — uHOoekcuposanuem mabauysl. VIHAEKCH MOTYT XpaHUTLCS B OTAENBHBIX daiinax
MJIK )K€ BMECTE C JAHHBIMH.

Hcnonp30BaHuEe HHIEKCOB MO3BOJIAET COKPATUTh BPEMs MOUCKA JaHHBIX B Ta-
OJMLE U, KaK CJIeACTBHE, AIUTEILHOCTh APYTHX ONEpalUi, UCIOJB3YIOUIMX MMOMCK,
HalpUMeEp yJalleHHs U pelakKTHPOBAHHS.

Bri6opka nHdopMauuu U3 6a3bl JaHHBIX IPOBOAUTCS C MOMOLIBIO 3aNPOCO8 —
JIOTHYECKHX BbIPaXXEHUH, pealu30BaHHBIX, KaK MpaBUIIo, Ha pa3iIn4yHbIX MOAUGHKa-
UMAx crneuuanbHoro aseika SQL (Structure Query Language — CTpYKTYPHPOBaHHBIH
A3bIK 3a[IPOCOB).

3anpochl NO3BOJIAIOT NPOBOAUTH BEIOOPKY, N0OaBieHHe, yAall€HUE U PENAKTH-
pOBaHHe 3aIuce 1o 3aJaHHBIM KpUTepUsaM. B kputepusix 3anpoca MOXXHO GOPMHUPO-
BaTh KAaK MPOCThIE JIOTUYECKHE BhIpaXKEHHS C MOMOIUIBIO OTHOLIEHUH (>, <, =HU T. 1.),
TaK M COCTaBHbIE C NOMOIIbIO Joruueckux onepauuit (U, WJINU, HE u 1. 1.). IIpuo-
PHTET BBINIOJHEHHS JIOTUYECKUX OMEpalui NpH BBIYMCIICHUM 3HAYECHHUS BBIPAKEHHA
B YCJIOBHUH COBIAAAET C IPUOPUTETOM, IPUHATHIM B MaTEMAaTUYECKOM JIOTHKE.

Ilpu otGope 3anmucei 3ampockl MOTYT COAEP)KATh BHIYMCIIAEMBIE N0JIA. 3HaYe-
HHMS TaKHX IOJIEH paCCUMTBIBAIOTCA HA OCHOBAHMHM 3HAYEHHUH MoyieH TabiIMLbl, yKa-
3aHHBIX B 3aMpoce.

Jlns ynobctBa npocMoTpa MHGOpPMALIUKH MOXKET NPUMEHATHCA COPMUPOBKA —
pacrnoso)XeH!e 3anucei Tabaumbl B NOpaAKe BO3PaCTaHUA WM yObIBaHUS 3HaUYCHUH
YKa3aHHBIX IOJICH.

ITpu copTHpOBKE MO HECKOJBKHM MOJAM BaXEH yKa3aHHbIH MOPANOK MOJEH.
IIpeanonoxuM, YTo nose, yKa3aHHOE B CIIUCKE I0JICH COPTUPOBKH NMEPBBIM, HMEET
HECKOJIBKO OAMHAKOBBIX 3HaYeHHil. Toraa nopanok 3anucei 6yayT onpenensaTsh 3Ha-
4eHHs M0JIsA, YKa3aHHOIoO B CNHUCKe cienyrouuM. Hanpumep, nycts B Tabnuue, co-
aepxamien nona «Pamunusn», «MMa» 1 «OTuecTBo», XxpaHUTCA UHPOpPMALKA O Clie-
nyrouwmx roaax: UeBanos Cepreit Muxaitnosuy, iBanoB AHTOH Muxatinoud u Hsa-
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HoB Cepreit AnexceeBud. baza naHHbIX COpTHpYETCs 10 BO3pacTaHHIO Habopa noJeii

«Damunua» + «Mmsa» + «OtuectBO». Toraa 3anmucH pacroyiokarcs B MOPsAKE:
HMBanoB AHTOH Muxaiiosuu;
HBanoB Cepreii AsiekceeBHY;
HeanoB Cepreit Muxaiinosuu.

3apauu k paspgeny «TexHONOrMA XpaHEHHN, NOUCKA U COPTHPOBKH
MHdopMaLum B 6a3ax AaHHbIX»

1| IlpuBenen ¢parmeHT TaGnuLbl 6a3bl AaHHBIX, COAepxauledl Mojas «ABTOp»,
«Ha3Banue», «["on usganua» U «O01LIee KOTHIYECTBO»!

ABTOp Ha3Banue Tog m3nanus | O0wee KONHYECTBO
1 | Tlywmxun Kanurtanckas nodka 2000 5
2 |Tleppiukun | Pusmka 1990 25
3 |MlywkuH KanuraHckas noyka 1989 7
4 |[Ilepbiuxun | Pusmxa 1998 20
5 |Tlymkun Hy6poBckuit 2004 6

Kakue u3 noneit nis tabauiel 6a3pl AaHHBIX LejecooOpa3HO BEIOpaTh B Kaye-
CTBE MEPBHUYHOTrO KJIto4ya?

1) Astop

2) «ABtop» + «O0L1ee KOTHYECTBO»

3) «Astop» + «Ha3auue» + «["on usnanus»

4) «Astop» + «HasBanue» + «O0b11ee KOTHIECTBO»

2 | ®parMeHT 6a3pl JaHHBIX K 3a7a4e | OTCOPTHPOBAIH MO NOJLAM «ABTOPY», «Ha-

3gaHHe», «[on u3ganus». Ykaxure yepes 3anaryro, B KakoM nopsiake OyayT
pacrosiaratbCs 3amucH.

1) 1,3,5,2,4

2)5,1,3,2,4

3)4,2,5,1,3

3 | TIlpusenmeH dhparMedT TaGIHLBI 6a3bl JAHHBIX:

4)24,53,1

damuans

Maremarnka

Pyc. a3bIk

HH. a3bIK

AHnpeeBa

4

3

5

bapankuH

Bonuu

JlanwioB

HBanoBa

JlomoB

WlWwWiwn|wn|l b~

Wlwn|wluw|

Wih|lnfwu s
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Ckoubko 3anuceil Bo pparMeHTe TabIMLIbl YAOBJIETBOPAIOT yCIOBHIO («MaTe-
MaTHKA = 4») HaH («MH. A3bIK = 4»)?

D1 22 3)3 44

4 | Ckonbko 3anuceit Bo ¢pparMeHTe TabnuLbl K 3anaue 3 yAOBIETBOPSIOT yCIO-
B0 («MaTemMaTHKa» = 4 U «Pyc. a3bIK» = 3)?

1 22 33 4)4

5 | Ckonbko 3anuceil BO ¢pparMeHTe TabNUIIBl K 3a1aue 3 yIOBIETBOPSIOT YCIIO-
BuiO («HH. 13b1K» = 4 H «Pyc. a3b1K» = 3)?

1)1 2)2 3)3  4)Hu onHOH

6 | Kakoe u3 ycnoBuii no3Boaur otoOpath B Tabiuile K 3a1a4e 3 3amiCH CO 3Haye-
HUsAMH «Maremartuka» He paBHa 5 U «Pyc. a3b1k» = 47

1) («MaremaTuka» <5) u («Pyc. a3bIKk» = 4)

2) («Marematuka» = 4) H («Pyc. a3b1Kk» = 4)

3) («MaremaTtuka» <5) uau («Pyc. s13b1k» = 4)

4) («Maremaruka» = 3) H («Pyc. a3b1k» = 4)

7| B TabnuuHoit popMe npuseneH pparMeHt TabHLbl 62361 JAHHBIX:

T'opon Hacenenmne Hacenenue Hacesienne
B1979r~. B2002r. B2006 .

(TBIC. YeJ1.) (TBIC. YeJ1.) (ThIC. YeJ1.)
Bonrorpag 926 1013 1025
Mocksa 8057 10358 10425
Huxuuit Hoeropon 1342 1311 1284
PocroB-Ha-Jlony 925 1070 1055
Camapa 1192 1158 1143

Kakoe u3 ycnoBuit no3Boaut orodpats B TabiHile TOpoaa, B KOTOPHIX YBEH-

YHBaJIaCh YMCJIEHHOCTb HaceneHus ¢ 1979 no 2006 roa?

1) («HacenenneB2002r.(Thic.4yena.)»>«HacenenneB 1979 r. (Tbic. 4en.)»)

2) («HacenenueB2006r.(Thic.yes.)»>«Haceaenne B 2002r. (ThIC. YeJ1.)»)

3) («HacenenneB2002r.(Thic.yen.)»>«Hacenenune B 1979r. (ThIC. 4el1.)»)
H («KHacesenne B 2006 r. (Tbic. yes.)» > «Haceaenune B 2002 r.
(TBIC. Ye.)»)

4) («HacenenneB2002r.(Thic.4yel.)»<«HacesenneB1979r. (ThIC. YeJr.)»)
H («Hacenenne B 2006 r. (Thic. yea.)» < «Hacegenune B 2002 r.
(TBIC. YeJL)»)
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8 | Kakoe u3 ycnoBuii 10o3Boaut otobpath B Tabnuile Kk 3aaade 7 ropoaa, B KOTO-
pbix 10 2002 roaa yMCIEHHOCTh HACENEHUA YBEIHYMBAIAcCh, a IOTOM Hadasa
yMEHbLIAThCA?

1) («HacenenneB2002r.(Tbic. yea.)»>«Hacenenne B 1979 r. (Thic. yei.)»)
H («Hacenenne B 2006 r. (Tbic. 4ea)» > «Haceaenune B 2002 r.
(TBIC. Yeul.)»)

2) («HacenenneB2002r.(Toic. yea.)»>«Hacesenune B 1979r. (ThIC. 4e1.)»)
H («KHacenenune B 2006 r. (Thic. yes.)» < «Hacenenue B 2002 r.
(ThIC. YeL.)»)

3) («HacenenneB2006r.(Thic.yen.)»>«Hacenenue B 2002 r. (ThIC. 4e1.)»)

4) («HacenenneB2006r.(Thic.4en.)»<«HacenenneB2002r. (ThIC. Ye.)»)

TenexkoOMMyHUKALHUOHHDIE TEXHONOr UK

Komnviomepnou ewvivucnumenvHoil cembro Ha3blBalOT HECKOJIBKO KOMIBIOTEPOB

M CETEBBIX YCTPOMCTB, COENMHEHHBIX MEXIY C000M Kakoil-mubo cpedoii nepedauu

oannvix (media) nna obMeHa uHPpopManmen mexay komnbiotepamu. [loa cpenoi

nepeaayd JaHHBIX NOHMMaeTcs modas Hcnosb3yeMas (u3nyeckas cpena, crnocoo-

Has MEPEHOCUTh CUTHaibl: KabenbHas (HECKOJbKO Pa3HOBUAHOCTEH MEIHBIX Ka-

Oesnel MM pa3sHOBUIHOCTH OITHKO-BOJIOKOHHBIX Kabesei) unu OecnpoBoaHas.
Paznuuaror:

e JjokanbHble BbluMcauTenbHbie ceTd Uan JIBC (LAN, local area network) —
CeTH, HMMewlMe reorpapuyecku HebosbliMe pasMmepbl (KOMHaTa, 3Tax
3[0aHus, 3JaHHE WIH HECKOJILKO PacloIOKEHHBIX PANOM 31aHHH). B kayecTBe
cpennl nepenayu naHHeix B JIBC ucnonb3yioT, kak npaBuio, kabeiab, OQHAKO
B I0cineqHee BpeMs HaOHparoT NonyJIspHOCTh OeCripoBOAHbIE CETH. bin3koe
pacnosoXeHue KOMIbIOTEPOB MNPOAMKTOBAHO (PU3MYECKHMH 3aKOHAMHM
nepegayd CUrHajioB No ucnosibdyeMbiM B JIBC kabenssM WM MOIIHOCTBIO
nepeaatyvka OecrnpoBoAHbIX curHanoB. JIBC mMoryr o0beauHATE OT
HECKOJIbKMX €IMHHUI O HECKOJLKHX COTeH KoMIbroTepoB. [Ipocreituas JIBC
MOXeT coctoaTh W3 ABYyX IIK, cBs3aHHBIX kabeneM WM OeCrpOBOAHBIMU
ajanTepamu;

® HHTEPCETH, WIM ceTeBble KOMIUIEKCH — aABe U Oonee JIBC, obbeanHeHHbIE
CreLMAIbHBIMU YCTPOHCTBaMU 1Jia noaaepskku oonsumnx JIBC. Asnstorcs, no
CYTH, CETSMHU CETEH;

o rjobansHbie ceth — (WAN, Wide Area Network) JIBC, coeanHeHHbIE
CpPEACTBAaMH yAAJICHHOM Nepeaayy JaHHbIX;

¢ KOPHNOPAaTHBHBLIC CECTH — rnobanbHbIE CCTH, HAXOoAWUECA B BEACHHH OJIHOM
OpraHMu3aluH.
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C TOYKH 3peHHs JIOTHYECKO OpraHH3aLMH CETH ObIBAIOT OOHOPAaH206ble U Ue-
papxudeckue.

B 0IHOPaHTOBBIX CETAX BCE KOMITBIOTEPHI PAaBHOINPABHBI C TOYKH 3PEHHs pac-
npelesieHHs U UCIOb30BaHKs pecypcoB ceTH. [IpuMEpPOM OIHOPaHroBOM CETH MOXET
CITY’KHTh paboyas rpymnmna B onepaiuoHHoii cucreme Microsoft Windows. B Takux ce-
TAX Ka)XIbIH 0Nb30BaTEb OTBEYACT 33 COCTOSHHE H 3@ AOCTYIHOCTD JAHHBIX JJIA ApY-
THX MOJIb30BaTENEH CETH H HE MIPEAYCMOTPEHO BBIACIEHHE KOMIBIOTEPOB-CEPBEPOB.

Cepeepom Ha3BIBAIOT KOMIIBIOTEP CETH, KOTOPBIH NPENOCTABISAET CBOH PECYP-
Chl (DaHHBIE WM MepHdepHuiiHble YCTPOHCTBA) ApYTUM KoMmbloTepaM ceTH. C aToi
TOYKH 3pEHUS BCE KOMIBIOTEPHI B OJJHOPAHIOBOH CETH MOTYT ObITh ONHOBPEMEHHO H
CEpBEpPaMH, H K1ueHmamu, T.€. KOMIIBIOTEPaMH, [10JIb3Y FOLLIUMHCS PECYPCaMH CEPBEpa.

KpoMe ammapaTHOro MoOHSATHS cepBepa CYLIECTBYET TAKXKE IPOrPaMMHOE.
Cepsepom Ha3BIBAIOT YacTh MPOrPaAMMHOI0 0O€CIeYeHHs, peaTM3YIOLLYI0 3alpOCh]
OT KJIMEHTCKOH 4acTH, C KOTOpOo# paboTaeT nonb3oBareib. IIpocpammueli kKiuenm
peanu3yeT BO3MOXHOCTH OpPraHM3aliH 3allpoca K cepBepy H OTOOpakeHHE €ro pe-
3yJIbTaTOB.

B uepapxuueckux cersix CylecTBYIOT ClleLHaNbHbIE KOMIIBIOTEPHI-CEPBEPHI,
pecypchl KOTOPBIX MOTYT OBITH TOCTYIHBI BCEM IMOJIb30BATENsAM CETH M 3a paboToit
KOTOPBIX CIIEAUT aAMHUHHUCTPATOP CETH.

Jlis paGoThl KOMIIBIOTEPA B CETH HA HEM JOJKHA ObITh YCTaHOBJIEHA cemesas
onepayuounas cucmema (NOS, Network Operating System). Tlpuuem pasnu4aroTcs
OMNEPaLMOHHBIE CHCTEMBI 11 cepBepa U A paboyei cTaHLUH.

MpoTokonbi

B3anmopelcTBHE KOMIIBIOTEPOB B CETH PEriiaMEHTHPYETCS MPOTOKOJIaMH, T.€. Ha-
6opamHu (GOpManbHBIX MpaBUI M KOAUPOBOK, OMNpEAENSIONINX, KaK YCTPOHCTBa B
ceTH OOMEHHUBAIOTCA JaHHBIMH. DTH MPOTOKOJIBI OMHCHIBAIOT JIIOOOH MOMEHT B3au-
MOJCHCTBHS — OT XapaKTEPUCTHUK CHUTHAJIOB, NepelaBaeMbIX Yepe3 cpeay nepenayu
JaHHBIX, 10 A3BIKOB 3alIPOCOB, MO3BOJIAIOIIMX OOMEHUBATHCA COOOIIEHUAMH NPUIIO-
XKEHHMAM, HCIIOJIHAEMBIM Ha pa3HbIX KOMIbIOTEpax. KOMNbIOTEPBI CETH UCIONB3YIOT
MHOX€ECTBO IIPOTOKOJIOB, KOTOPOE Ha3bIBAIOT CMEKOM U KOTOPOE OXBAThIBAET BCE OT
M0JIb30BaTENIBCKOr0 UHTep(elica npuoxeHus 10 ¢usHyeckoro UHTEpdekica cerH.

Cmex npomokonoe TCP/IP (Transmission Control Protocol/ Internet Protocol)
pa3pabaTbIBaJICs CIELHANbHO TS CO3AaHusA rodansHoM cetH MHTepHET. OCHOBHBIM
TpeOOBaHHEM K 3TOMY CTEKY ObLI0 ero yMeHHe obiatbes ¢ pasnuyHeivu JIBC, pa6o-
TalOUIMMH C Pa3sHBIMH CT€KaMH NMPOTOKO0JIOB. UMEHHO 3Ta YHHUBEPCAIBHOCTD U MpPO-
CTOTa HACTPOEK CTaJIM OJHUMH M3 [N1aBHBIX NPU4HH, 10 KoTOpbiM TCP/IP ctanu npu-
MeHATh U B JIBC.

Cpenu nporokonos, coctapisatoiux crek TCP/IP, HemocBALICHHOMY ueNoBe-
Ky Haubosee u3secTHbI ABa npotokoia — TCP u IP. U3 Hux nporokon IP opranusyer
B CETH paboTy ¢ JOrMYECKOH aapecanuei, a npotokos TCP oTHOCHTCS K rpynime npo-
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TOKOJIOB, 3aHUMAIOIIMXCS MMOArOTOBKOM JaHHBIX K nepenadye. B psae cinydaes BMe-
cro TCP ucnone3yercs apyroit nporokon creka — UDP (User Datagram Protocol).
B BeleHHH 3THX ABYX NPOTOKOJIOB HAXOOMTCS pa3AeieHHe Bcero oobemMa JaHHBIX Ha
MENIKHE CETMEHTBI, YTOOBI NPENOTBPATUTH MOHOMOJIBHBIN 3aXBaT CETH ABYMs pabo-
YMMH CTaHLIMAMH, THII Nepeayu (HaaexHbIA UM HEHAJEXKHBIN) M B cllyyae HaIex-
HOM nepesayy BOCCTAHOBJIEHHE MOJTHOr0 06beMa JaHHBIX U3 CETMEHTOB.

IIporokon UDP sBnsercs npoTOKOJOM HEHane)XHOW Mepeaayd JaHHBIX
M B €ro0 3aJa4y BXOAMT TOJIbKO MOATrOTOBKA CETMEHTOB JAHHBIX IJIS OTIPABKU B CETh.
ITosToMy OH, Kak NpaBHIIO, HCMOB3YyeTCs A1 paboThl C MyJIbTUMEAUHHBIM TpadhHUKOM
(ronoc, BUIEO).

IIporokon TCP obGecneunBaeT HalleXXHYHO JOCTaBKY JaHHBIX, TpeOyeT moj-
TBEP>KAEHHS MOTY4YEHHS JaHHBIX NPUHUMAIOLIEH CTOPOHOH, O3BOJISAET NEpeAaroILei
M IPUHUMAIOILEN CTOPOHAM Noao0paTh ONTHMAIbHYIO CKOPOCTb NepeiadyH NaHHBIX,
MEHSIOIIYIOCS B 3aBUCMMOCTH OT CHTyallMH B CETH (yNpaBjieHHE MTOTOKOM) U UMEET
pAn Opyrux nojiesHsix GyHkuuit. Ucnonb3yercs ans nepenayu dainos (FTP), nucem
3JI€KTPOHHOM MOYTHI, B pabore ¢ WWW,

IIporokoa IP. [Ins unentuduxauun xommnetorepoB B TCP/IP npumensercs
[P-agpecauus. IP-adpec 0AHO3HAYHO OMNpeEneNseT CETh U Y3€1 CETH (CETEBON MHTEP-
¢eiic), Kyaa JomKeH ObITh JOCTaBJICH MAKET JaHHBIX, — 3Ta HHPOPMALU COAECPIKUT-
Cs B KOKIOM MaKeTe, KOTOpbli nepenaercsa no cetu. [P-aapec npeacrasnser cobon
JIBOUYHOE YUCIO, UMeeT ANUHY 32 OuTa U M300paxkacTcs B BUAE YETBHIPEX AECATHUY-
HBIX YHMCEJ — OKTETOB, UJIM KBAJAPAHTOB, pa3le/IeHHbIX TOUKOH. JlecATHYHOE 3Haue-
HHE OKTETa MOXXET U3MEHATHCS B npeaenax ot 0 mo 255.

[P-agpec cocTouT U3 ABYX YacTe: Mmeppasi 4aCTb OUTOB OTBEYAET 3a UACHTH-
(HUKaLHIO CEeTH, a CTABLLIAACA YacCTh — 32 WACHTU(UKALIMIO y311a (HAPUMED, KOMIIbIO-
tepa). IlepBas yacTe agpeca TpebyeTcs Ans nepenayH MAaKETOB B CETh Ha3HAYEHHS:
MapIIpYyTHU3aTOPbl, KOTOpblE 00eCneYynBalOT Mepefady NakeToB, BHIYUCIAIOT aapec
CETH U Ha ero OCHOBaHHUH OMNpENENAIOT, KaK JOCTaBUThb MAKET B 3Ty CEThb, CIEHO-
BaTEeIbHO, Y YCTPOUCTB B OAHOM ceTw nepBas yacTh [P-agpeca nomxHa coBmaaats.
BTopas yacTh Ha3HayaeTCs MPOU3BOJIBHO U OTIENbHO HE UCTIONB3YETCA KaK TaKoBas.
ITocne Toro kak maker Momnaj B CeTh Ha3HAYEHUs, AJIA ONPEACIICHHs ToyYaTels B
ceTH agpec obpabaTeiBaeTCs LIETMKOM. 3a BbIIEJIEHUE YaCTEeH afipeca OTBEYAET MAcKa
noocemu (MackKa CeTH MJIM CeTeBasi Macka). Macka MmojaceTH — 3To Toxe 32-6uTHoe
JBOMYHOE YMCJIO, KOTOpoe, aHanmoruyHo [P-agpecy, 3anuceiBaeTCs YETBIpBMS A€CH-
THYHBIMH YUCJIAMH, pa3aeieHHbIMU ToukaMu. B Macke 3anpeiueHo yepenosanue 0 u
1: 3HaueHHe Benymux OUTOB Bcerda 1, a 3ambikatourux — 0. butel IP-anpeca, koTo-
PBIM COOTBETCTBYIOT OMTELI MAaCKH CO 3HaUEHHEM 1, ONnpeaesAoT aapeC CETH, OCTAJIb-
Hble — afipec y3na (XxocT-0uThl). OT KOTUYECTBA EAMHHUL B MACKE 3aBUCHT KOJIHYECTBO
YCTPOICTB, KOTOPbIE MOXKHO aJIpECOBATh B CETH.

Onepanius BelaesieHus yacteii [P-agpeca ocHoBaHa Ha JIOrHYECKOM MOOGUTOBOM
yMmHOXXeHUH [P-agpeca Ha MacKy M MHaye Ha3bIBa€TCs HAJIOKEHHEM MacKH Ha ajpec.
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Orcroga cienyer, 4yTo pH yMHOKeHuu [P-anpeca Ha MacKy JieBble 6uThl [P-anpeca, xo-
TOPBIM COOTBETCTBYIOT €IMHUYHbIE OMTHI MACKH, COXPAHAT CBOH 3HAYEHMS, a OCTaBLIKE-
cs1 6uThl YMHOXatOTCS Ha () M MO3TOMY B pe3yJibTare noiy4at 3HayeHue 0. CnenoBareis-
HO, Kakye Obl 3HaYCHHA HH MPUHHUMaNH XOCT-OuThI IP-aapeca, mpH yMHOXEHHH HX
Ha MackKy Mpou3BeaeHHe OyeT OQHHAKOBBIM; PE3YJIbTAT IPOU3BEIACHHS H €CTh aJpec
cetu. H3-3a Toro uro o6paboTka MPOBOAUTCSA B ABOMYHOM BHIE, 1O ACCATHYHOMY
npeacrasineHuto [P-ampeca ero yacTu YBUAETh HE BCETAa NMPOCTO. Y 100HEe nepese-
CTH aJIpeC U MacKy B JBOHYHBIA BHJ.

IIpumep 1.

[Tyctb ectb IP-agpec 143.18.26.100 u 3TOT aapec Ha3HAYEH YCTPONCTBY B HE-
KOTOpO# ceTH ¢ Macko# 255.255.252.0. Tpebyercs onmpenenuts aapec cetu. Ilepe-
BeaeM 3amaHHele [P-ampec u Macky B gBouuHbIH BuA. Ecnu mns yno6c¢TBa 4yTeHUs
COXpaHHTh TOYKH, pa3feisiolide OKTeThl, TO ABOMYHBIH BuA [P-ampeca Gyner BbI-
IJAAETh CIEeQYIOIUM 00pa3oM:

10001111.00010010.00011010.01100100

JIBOMYHBII BHJI MAaCKH:

11111111.11111111.11111100.00000000

BeinuieM HX Opyr moa APYroM H MPOBEAEM ONEPALMIO JIOTHYECKOTO YMHO-
AKEHHA:

10001111.00010010.00011010.01100100
11111111.11111111.11111100.00000000
10001111.00010010.00011000.00000000

B nmecATHYHOM MpPEICTABICHHWH pe3yJbTaT MPOM3BEACHMA 3alHILETCd Kak
143.18.26.0. 3nauut, Haw agpec npuHamiaexur [P-cetu 143.18.26.0 ¢ macko#
255.255.252.0. InuHa eqIMHUYHOH 4acTH 3TOH MAacKu cocrtaier 22 6uta. nsa co-
KpaLLEHHS 3alUCH MAaCKH MOXET ObITh yKa3aHO KOJIMYECTBO €AMHUYHBIX OMTOB yepes
CHUMBOJ «/» mocne agpeca: 143.18.26.100/22

3Has CeTeBYI0 MaCKy, MOXHO JIETKO MOCYMUTATh, CKOJIBKO B HEH HYJEBBIX OH-
TOB, a U3 3TOrO 3HAYECHHA OIpeaeieTcsa auana3oH IP-agpecoB ceTu U KOJIMYECTBO
anpecyeMsIX ycTpoicTB. ClieyeT MOMHHUTD, YTO KOJIMYECTBO aApECOB B CETH BCEr-
Ja Ha [Ba Oojblie BO3MOXHOIO KoiHyecTBa xocTtoB. KonnuecTtBo ampecoB ompe-
JIENAeTCA COOTHOLUEHHUEM 2n, Ti€ n — KOJTHYECTBO HYJIEBBIX OMTOB MAackH; Clelo-
BaTEJIbHO, BO3MOXXHOE KOJHYECTBO XOCTOB — 2n-2. Pa3zHHUA OOBACHAETCA TEM, UTO
JBa ajipeca /Mana3oHa, a HMEHHO IEPBbI U MOCIEIHHH, 3aNpeuIeHO Ha3Ha4yaTh
yctporcTBaM ceTH. [lepBbli M3 3THX agpecoB ABIAETCA aApPEcCOM CETH M B 3TOM
anpece Bce xocT-6uThl UMetoT 3HayeHHue 0. [locnenHuii agpec AMama3oHa — aapec
LIMpOKOBelaTeIbHOH pacchulkH (broadcast), B HEM BCe XOCT-OMTH UMEIOT 3Haye-
HHE 1. DTOT BHI PAcCBUIKHM MCIONb3YETCA B OCHOBHOM IS CIYXEOHBIX Liesed U
O3HAyaeT, YTO MAKET, OTIPABICHHbIH C TAKUM aJpEeCcOM Ha3HAYEHHUs, MOJydyaT ece
CETEBBIE YCTPOHCTBA JAHHOM CETH, T.€. OOHUH KOMIILIOTEp OTIPABIAET B CETh OJUH
MaKeT JaHHBIX, a IPHHHUMAIOT 3TOT MaKeT H 06pabaThIBAIOT €ro BCE KOMIIOTEPHI U
CETEBbIE YCTPONCTBA.
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OueBMaHO, 4TO B MpeAenax OJHOM CETH Macka MOACETH obsf3aHa COBIAAaTh
Ha BCeX y3nax. B TakoM ciyudae pe3ynbTaT Nmpou3BedeHHs JIOOOro aapeca Ha Ma-
CKY B paMKax OJIHOH CETH OJJMHaKOB; OH Ha3biBaeTcs IP-ceTbro. Tonbko ecnu y aByx
YCTPOHCTB CETH COBMAJAOT a/ipeca CETH, 3TH YCTpOoicTBa OyayT OOMEHHBATLCA JaH-
HBIMH. B NpoTHBHOM ciy4ae, eciiv aapeca ceTeit He COBMANalOT, TO 0OMEH AaHHbIMH
OyZ1eT BO3MOXEH, TOJIBKO €CJIH MEXAY YCTPOHCTBAMH YCTAHOBJIEH MAPULDYMUIAMOP.
Ilpumep 2.
IlycTb B HEKOTOpOH CETH IByM KOMITbIOTEpaM Ha3HauuIH ajapeca 192.168.10.2
1 192.168.10. 65 ¢ mackoii 26 6uT (255.255.255.192). [ToueMy npu TakMX HaCTPOH-
Kax aJipecoB KOMIMbIOTEPDI APYT APyra «HE BUAAT»?
Onpenenum agpec cet nepeoro U3 komnetotepos (192.168.10.2/26):
11000000.10101000.00001010.00000010
ITTITTTL 1111111, 11111111.11000000
11000000.10101000.00001010.00000000
CnenoBatensHo, aapec ceTu B aecaTuyHOM Buae 192.168.10.0.
Tenepp mpoBeneM Takyro ke OINEpaLHI0O C aAPECOM BTOPOTO KOMIbIOTEpa
(192.168.10.65/26):
11000000.10101000.00001010.01000001
IT111111.11111111.11111111.11000000
11000000.10101000.00001010.01000000
Bo BTOpoM cnyuae aapec cetu 192.168.10.64. Tak kak aapeca ceteit He co-
BMaJaroT, 0OMEH JaHHBIMH MeX/ly 3STHMH KOMIbIOTEPAMH BO3MOXEH TOJIBKO MPH Ha-
JIMYUH MapLIpYyTH3aTOpa.

Hurepuer
Humepnem ~ 370 riodanbHas TEIEKOMMYHHKALIMOHHASA CETb, 00bENUHAIOILAS MHO-
rve JOKaJIbHbIE, PErHOHANbHbIE H KOPIIOPATHBHbBIE CETH.

C ToukH 3peHHs peanu3alMH ri100anbHbIe CETH OTIHYAIOTCS OT JIOKAIbHBIX Ka-
HajlaMH CBSI3H, MO3BOJISIOLUMMH NepeiaBaTh JaHHbIE HA 3HAYMUTENbHO OonbllHE pac-
CTOSIHHUA M, KaK CJIEICTBUE U3MEHEHHS KAHAJIOB CBSI3H, IPOTOKOJIAMH, YYUTbIBAKOLLIMMH
0c00eHHOCTH paboThl 3THX KaHaoB. OObeIMHEHHE MHOXKECTBA CETEH CTaJI0 BO3MOX-
HO C nosiBiieHUeM creka npotokonoB TCP/IP u IP-agpecaunn. Ha cTeikax cereil MoryT
CTOSITb NPOrpaMMHbBIE WJIM aNMapaTHble MapLIpyTH3aTOPbl, PEaU3YIOLUHE MPHHLIMI
MaplIpyTH3aLMK AaKETOB JaHHbIX Ha OCHOBaHMH IP-anpeca Ha3zHaueHus. MapuipyTu-
3aTOp NPUHUMAET U3 HEMOCPEACTBEHHO NOJAKIUYEHHON K HEMY CETH MAaKET U aBTOMa-
THYECKH MEPECHUIAET €ro B APYTOH HEMOCPEACTBEHHO MOAKIIOYEHHbBIH CETMEHT CETH.
TaxuM 06pa3oM, nocne nepechblIKH NakeT MOXKET MONAacTb MM B CETh Ha3HAYEHHS], UITH
Ha COCE/IHUI MapLIpYTH3aTOP, KOTOPBIH TAK)KE MEPELIET €r0 JAJIbILE.

[Taketr naHHbIX B mpotokose IP He yduThIBaeT kaHaibl CBA3M, T. €. ABJIAETCA
KaHaJIbHO-HE3aBUCHUMbIM. bnaroaaps 3TOH KOHLENUHH, MOJI0XXEHHOH B OCHOBY pa3-
paboTku nportokona IP, nosBuiack BO3MOXHOCTh NEpeAaBaTh NAaKeT MO Pa3HbIM (QH-
3UYECKHUM KaHajlaM CBSI3H.
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OnHako B ObiTy HTEpHET yale BCEro acCOLMUPYETCS HE ¢ caMoi (usuye-
CKO¥#i ceThl0, a ¢ HAbopoM ciyXx0, KOTOpBIEe B HEM peasin3oBaHbl. CaMoit H3BECTHOH U3
HUX sABaseTci WWW («BcemupHas maytuHa»), KOTOPYIO MHOTHE IYTalOT C CaMUM
HuTepuerom.

Cnyx6b1 (cepeucol) Hurepner

WWW (World Wide Web)

WWW («BcemupHas nayTHHa») — runepTeKkcToBas HHpOpMalHMOHHAs CHCTe-
Ma MoHcka pecypcoB HTEpHET H AOCTYMA K HUM.

TI'unepmexcm — HHGOPMaLMOHHAA CTPYKTYpa, MO3BOIAIOLIAs YCTaHABIHBATh
CMBICJIOBBIE CBSI3U MEX]y JJIEMEHTaMH TEKCTa Ha 3KpaHe KOMIIbIOTEpa TakUM oOpa-
30M, 4YTOOBI MOXHO OBLIO JIETKO OCYLIECTBIIATH NIEPEXOA OT OAHOrO JIEMEHTA K ApY-
roMy. Bce comepxumoe cucreMst WWW cocTtoutT M3 web-ctpanul, oObeanHEH-
HbIX B CaThl. CO3AAIOTCA OHHU C NMOMOLUBIO A3bIKa pasmemku eunepmexcma HTML
(HyperText Markup Language). [Ins pa6otsl ¢ WWW NpHMEHAIOTCSA IpOrpamMMbl-
bpay3epur (Hanipumep, Internet Explorer).

Haiitu crpanuiry B UHTEpHET MM caenaTh Ha HEE CCBUIKY MOXKHO C ITIOMOLIBIO
YHusepcanvHoz2o ykasamens pecypcog (aopeca cmpanuybst). Y HUBEpCalbHbIH yKa3a-
Tenb pecypcoB (URL — Universal Resource Locator) Bkio4aetr B ceds crnocob o-
CTyIa K JOKyMEHTY, HMs CEpBEpa, Ha KOTOPOM HaXOAHUTCA JOKYMEHT, a TaloKe IyTh
K Gainy (QOKyMeHTY).

JUis moctyna k TOKyMEHTY TpeOyeTcs yKa3aTh HCIONb3yeMbIH MPOTOKO Ie-
pelayd AaHHBIX U NOCTaBMTh LIENIOYKY CHUMBOJIOB “://”. Jlanee yka3bIBaeTcs CEpBEp
U yTh K AJO0KyMeHTy. HanmpuMep, anis nocryna k web-cTpaHHLaM UCIIOJIB3YeTCs Mpo-
TOKOJ nepenauu runeprekcra — HTTP (HyperText Transfer Protocol), Bxoaamui
B cTek npotokonoB TCP/IP:

http:// home.microsoft.com/intl/ru/

[omeHHan cucremMa MMeH

[Tonstne URL TecHO cBA3aHO € CHCTEMO# JOMEHHBIX HMEH.

Lomennaa cucmema umen (DNS — Domain Name System) CIyXWT AJif Opra-
HM3aUMH OJHO3HA4YHOIrO COOTBeTCTBUA [P-ampeca u nomeHHoro umenu. Bes pabora
B ceTh MIHTEpHET aer Ha ocHoBe IP-anpecoB, uTo npeacrasnser 4 OOJBUIOTO KO-
JMYECTBA NONB30BaTeNeH cepbe3Hble Heyno0cTBa. OOBIYHOMY YeNIOBEKY Ipolie 00-
IIAaTCA ¢ OyKBEHHBIMH CTPOKaMH, YeM ¢ abcTpakTHbIM HaGopom uucen IP-aapeca.
OTa BO3MOXHOCTh obecneunBaercs ciyx6oit DNS. IIpu ob6pauienun nonp3osare-
JIsL K pecypcy IO €ro I0OMEHHOMY MMEHH cienyeT 3anpoc kK DNS-cepBepy, koTopsiii
B OTBET Bo3BpawaeT IP-agpec pecypca, 1 nanee Becb OOMEH JaHHBIMU YX€E MIET IO
IP-agpecy. Bpems otkinka DNS-cepBepa Ha 3ampoc odeHb MaJio M IPAKTHYECKH HE
BJIMAET Ha CKOPOCTBb OOpalIeHUs K pecypcy.
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Cama cuctema mpencrtaBisier coOoif pacnpeneiieHHyl 6a3y OaHHBIX, XpaHA-
uryrocs Ha MHoXecTBe DNS-cepBepoB u nepuoauyecku o6HoBseMyto. [ToatoMy npu
TMOABJIEHHH HOBOI'O pecypca ¢ HOBBIM JOMEHHBIM HMMEHEM OH KaKOE-TO BpEMS MOXET
OBITH HEAOCTYTIEH MO TOMEHHOMY MMEHH, HO cpa3y JocTymieH no IP-aapecy.

JloMeHHBIE HMEHa perucTpupytotcs B LleHTpe ceteBoii nHdopmauuu Hurep-
Het (InterNIC).

Kpaiinss cnpaBa rpynna 6yks B URL o603HauaeT domen gepxnezo yposus. Jlo-
MEHBbI BEDXHETO ypOBHs OBIBAIOT ABYX THUMOB: reorpaduyeckue (IByxOyKBEHHBIE) H
aZIMMHHCTPaTHBHBIE (TPEXOYKBEHHBIE).

AJMHHHCTPAaTHBHbIE I'eorpaduyeckue
com KomMepueckas opranu3auus de I'epmanns
edu OG6pa3oBarenbHas OpraHu3alnms | ru Poccus
int MexayHaponHas opraHu3aumsa | su beiBunit CCCP
net CereBast opraHM3aLus uk Benukobputanus
org HekomMmepueckas opraHusanus | us ClIA

JloMeHHBIe HMEHAa BTOPOTO YPOBHs reorpagMueckoro THIa peruCTpUpyIOT Ha-
LIMOHAJIbHBIE LIEHTPHI.

JnexTpoHHan noyra (e-mail)

Inexmponnan nouma (electronic mail, E-mail) — 310 olHa U3 NEepBLHIX U Hauboee
pacnpocTpaHeHHbIX ycayT ceTd UHTepHeT, obecneunBaomas nepecbliKy coobue-
HUi MeXIy mosib3oBaTeassMu ceTH (aboHeHTamu). Takke MOXeET HCMOIb30BAThCA
B KauecTBe CBOe0Opa3Hoii 6a3bl JaHHBIX JOKYMEHTOB, 3alMCEi Ha3HAYEHHBIX BCTPEY,
HOBOCTEH U T. 1.
JU1s MCTIONB30BaHHKS 3TOH YCIIYTH MOJIB30BaTENb JOJDKEH HMETh 91eKMPOHHbLY
aopec ¥ 3HaTh IEKTPOHHBIH afpec NOIy4aTes.
AOpec 3nekmpoHHOU noumvl (3AeKmpoHHbIl adpec) — aapec abOHEHTa, KOTO-
pbIif MOXET OBITH MOJIYYEH OT:
e [mpoBaiifiepa NpH 3aKIIOYEHHH C HUM JOrOBOpa, OrOBapHBAIOLIEIO CO3JaHHE
“[OYTOBOTIO ALUMKA™;
® aJIMHHHCTpAaTOpa CETH OpraHU3alMH, B KOTOpoH paboTaeTr MOJb30BaTENb
WM CPOPMHPOBAH CaMOCTOSATENBHO Ha JHOOOM M3 MOYTOBHIX CEPBEPOB,
npeiaralolliux 3Ty ycayry 6ecIuiaTHo.
IToumoewiti suyux — BbLAEIIEMAs MOJIb30BATEN IO YAaCTh JUCKOBOIO IIPOCTPAHCTBA
Ha HOYMOBOM cepéepe IUIS XPaHEHHs COOOLIEHUH AJIEKTPOHHOM mouTsl. [Us goctymna
K CBOEMY MOYTOBOMY ALLMKY IOJIb30BaTENb IO/DKEH YKa3aTh €r0 HMs H Mapollb.
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Iloumosbiii cepgsep — KOMIIBIOTEP B CETH, OTIPABJAIOLIHH, IPHHHMAIOLIMA

Y XpaHALHHA COOOIIEHHNS NEKTPOHHOH MOYTHI.

DONeKTpOHHBIH aJpec COCTOMT M3 ABYX 4acTeil, pa3/ie/IeHHbIX CHMBOJIOM @

(«koMMepueckoe aty»):

username@hostmame.domain,

TAC username — 3TO CETCBOM INCEBIOHHM MOJIbL30BaTeNA (JIOTHH). B kauecTBe
HEro MOXXET MCIIOJIb30B