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IMpeaucnosue

KHura, KOTopylo Bbl [epXUTe B pyKax, npeicraBisier coboil yuyebHo-
CrpaBovyHoe 1nocodue wisi NoAroToBKH K ['ocynapcTBeHHOI (MTOrOBOIM) aTTe-
craumu (F'MA) no uHdopmatuke 1 MKT u npenHasHayeHa Kak sl YYEHHU-
KOB 8—9-X KJIaCCOB CPEIHMX IIKOJI, TAK M JUISl UX TICIaroroB.

Hacrosimee nocobue npu3BaHO MOMOYbL CUCTEMATH3UPOBATL MATEPHAJT,
M3YYEHHBIH TMPU MOATOTOBKE K aTTECTALIMM, a TAKXKE BBISBUTL U YCTPAHUTD
Mpodenkl B 3HAHUSX.

B Hacrosuee Bpemsi B PoccMM M3naHbl y4eOHMKH pa3sHbIX aBTOPOB MO
uHpopmaruke 1 UKT nna 8—9-x knaccos cpenHux obiieobpasopaTenbHbIX
H CIIELHATH3WPOBAHHBIX HIKOJI. HOCJ'IGE,OB&TCJIBHOCT!: H3NOXKEeHMUS Ma'repua—
J1a ¥ €70 00BEM B pa3HbIX ydeOHUKAX 3a4acTylo CYLUECTBEHHO PA3MYAIOTC.
COOTBETCTBEHHO Pa3ivy4aloTcss W ydeOHbIE MpOrpamMMel 1o HWHQopMaruke
u MKT B pasHbiXx wKonax. Hanpumep, B 0IHMX yyeDHMKaX jaenaercs ynop
Ha MONEJHMpPOBAHWE, B APYTHX — Ha MpoOrpaMMHpOBaHHWE, B TPETbMX — Ha
HHpOpMALIMOHHbIE TeXHONOTWM U T. 4. JlaHHoe nocobue He 3aMeHsieT yued-
HUKHM no uHpopmaTuke 1 MKT, Ho nenaet ux ucnonb3osaHue donee addex-
THBHBIM Npu noarotoeke k THA.

ITpu co3gaHuK y4yeOHO-CNPABOYHOIO IMOCOOHMS ABTOPLI ONUPANIHUCE HA
«Koaudukatop a/meMeHTOB colepXaHusa 3K3aMeHalMOHHON| paboTel U Tpe-
DOBaHUIi K YPOBHIO NMOATOTOBKHW BLINMYCKHUKOB juist nposeaeHus B 2010 roay
rocynapcTBEHHOM (MTOroBoii) arrectauuu (B HoBo# hopme) no uHdopma-
THKe 1 MKT obyuaiolmxcs, oCBOMBIINX OCHOBHbIE 0011e00pa3oBaTeNbHbIC
MpOrpaMMbl OCHOBHOTO 00LLero obpa3oBaHMsI». )

DieMeHTbl CONEpXaHWst KonudHMKaTopa IpEeacTaBicHbl B [OCODHH
¢ pa3HO#M cTemneHblo neTaiu3aluu. HekoTopbie 3/1eMeHThI cColepXaHUsl, He
Haulenlue orpaxeHus B 3agaHuax F'MA, He BKiloueHbI B nocodue. B To ke
BpeMs aBTODbI MpeIaraloT MaTepuail, He BKIOUEHHBIH B pasfensl KOOH(HU-
KaTopa, HO HeobxoauMBIii 1 peuteHus 3apaHuii THA.

IMockoneky 3ananua FMA, cesizaHHBIE C HPOIPAMMHUPOBAHUEM, OllMpa-
IOTCSl Ha IUKOMIBHBIH aITOpUTMUYeCKHH A3bIK (Afl), TO B 1apax, nocBsLEH-
HbIX aITOPUTMHU3ALMH W MTPOrpaMMHpPOBaAHHIO, aBTOPbLI UCITOJIL3YIOT UMEHHO
LIKOIbHBIN AS.

B naHHOM noco®uH npuBenéH CripaBOUHbIM TEOPETHUYECKHIA MaTepHa,
Ha KOTOPbI MOXHO OTMIMPATLCS MPH BBIMOIHEHUH TPEHUPOBOYHBIX 3a1aHHii
THUA, a Takke paccMOTPEHbBI IPUMEPbI PELUSHHST 3THX 3a1aHUH.

B KoOHlle KaxI0W I1aBbl TPELIAraloTCs 3alaHHs Pa3HbIX THUIOB IS
HX CaMOCTOSTEbHOM MpopaboTKH, TpedyroliMe 3HaHUA TEOPUH, OITMCAHHOM
B TeKyLIei M npeasiaylumx rasax. Bee 3anaun cHabxeHbl oTBeTaMM M AH(]-
Q)EPCHU.H]JOBE]HI:] Mo YpOBHKO CJIOXHOCTH, a HMEHHO 3aJaYyH MOBBIILICHHOIO
YPOBHA OTMEYEHBI 3JHAKOM *. 3ajgaydyHr 0a3oBOro )"pOBHﬂ 0e3 OTIMYMTEILHBIX
OTMETOK.



KpoMe Toro, nosb3oBaTelib JaHHOTO MocobMs M mocobus, coaepxallero
KOHTPOJIbHBIE TPEHHUPOBOYHBLIE MATEpPHAIEI 1O WH(MOPMATUKE, MOXET pa3-
BUTH [TPaKTHYECKWEe HABLIKU pelueHus 3agaHuii TMA.

BaxHbie TepMMHBI W OMNpENENCHHUs] B TEKCTe BbINEJIEHbl XHPHBIM
uipudroM Unu odopMiieHsl B paMKH, pa3ienbl Ul JOMOJHUTEIBHOIO 4Te-
HUA — OOKOBOI BEPTHUKAJIbHOM JIMHEMKOM.

ABTOpBI ONIarofiapAT 3a MOMOIb B MOATOTOBKE Y4eOHO-CMPaBOYHbIX Ma-
tepuanoB Taauny Bacuaveeny Dmuny, 3aMecTuTes JUpeKTOpa 110 HHGOp-
MallMOHHBIM TEXHONOTHAM JHues Ne 126 Cankr-IletepOypra.

Haneemcsi, yTo MaTepMan DaHHOTO MOCOOMSI OKaXKeTCH IOJIE3HBIM LA
B4AC M IOMOXET YCIIELIHO IPOMTH rocylapCTBEHHYIO (MTOIOBYIO) arrecra-
LHHKO.

[TpUATHOTO M IUVIOOTBOPHOTO YTeHUs!



FMABA 1

MHOOPMALUA
M UHOOPMALIMOHHBIE NMPOLECChI

Bo Bce BpemeHa uH(oOpMaLIMsl MTpaila BaXKHYIO POJIb B KU3HM JIIOACH:
e€ nonyyanud IpeBHHE OXOTHMKM, MAYLIME IO ClEAy; CEKPETHl MacTepcTBa
PEMECJIEHHHKOB IEPENaBATUCh OT OTLA K ChIHY; OHA COXPAHSIACh B [IECHSIX
M CKa3aHH#AX, a TAKXKE B HACKAJIBHBIX PHUCYHKax U Hepl’aMBH;l"HLIX CBHUTKAaXx.

TTOHATHS <«BEIIECTBO», «BPEMS», «3HEPrUsi», <«[IPOCTPAHCTBO» NOJTOE
BpeMs ObUTH OCHOBOH Hay4yHOH KapTHHBI MHpa. B XX Beke K 9THM IOHSTH-
M 10DaBUIIoCh NoHsITHE «uHpopMaliusi». [TosiBUIACk BHIMMCIUTENBHAS TEX-
HHKa, Ha4yanu OypHO pa3BUBATLCA HAYKHU, H3ydalolliue WH(OpMalIMI0O U UH-
(opMallMOHHBIE NTPOLIECCHI.

Crpororo orpeneneHust HHGOPMalIMK HET TaK XKe, KaK HeT olpeaeeHus
TOYKH B reoMeTpuH. JlaTMHCcKoe cioBo informatio (MHdopMaums) o3HavyaeT
«CBENEHHS, PA3bICHEHHE, U3JIOKEHUES.

B y4yeOHMKaX, coBapsax M OPYTrMX HCTOYHMKAX MOXHO BCTPETHTh Clie-
LylolllMe OTIpefie/ieHHs CIoBa «MH(OpMaLIMa»:

* CcBeleHHMA 00 OKpyXalolleM MHPE M MPOTEKAIOIIMX B HEM Ipolieccax,
BOCMPUHUMAEMBIE YEJIOBEKOM WM CHeHUATBHBIM YCTPOUCTBOM (TOJ-
KOBBIi cioBapbk pycckoro siseika C. M. Oxerosa);

* M06bIe TaHHBIE UM CBENEHUSI, KOTOPBIE KOro-Iu60 UHTEpECyIoT (ToN-
KOBBIH clioBapb pycckoro s3bika C. M. Oxerosa);

* cBeneHus (COOOIIeHNs, TaHHEIE) He3aBUCHMO OT (POPMBI MX TIPEICTaB-
nenus (@enmepanbHblii 3akoH Poccuiickoit @enepannu oT 27 Mions
2006 r. N 149-P3 «06 undbopmaumnu, HHOOPMALIMOHHBIX TEXHOJIO-
TMSIX U O 3al1MTe HHOpMalIMH»);

* OTpaXkeHHE BHEUIHEro MHpa C MOMOIIIbIO 3HAKOB H CHTHAJIOB;

* COBOKYTIHOCTb JaHHBIX, 3adMKCUPOBAHHBIX HA MAaTEPHATBHOM HOCH-
Tese, COXpaHEHHBIX M PACIPOCTPAHEHHBIX BO BPEMEHHM W NpPOCTpaH-
CTBE;

* OCO3HAHHBIE CBeleHHS 00 OKpYyXalollleM MHpe, KOTOpbIe SIBISIOTCA
0OBEKTOM XpaHeHUst, Npeodpa3oBaHus, Nepenavl U UCIONTb30BaHUS;

* cBeleHHsa 00 0OBEKTaX M ABNEHUSIX OKpYXalolleil cpenbl, MX MapamMe-
Tpax, CBOMCTBAX M COCTOSIHMM, KOTOpPbIE BOCIIPHHUMAIOT KHBbIE Opra-
HHU3MBbIl, TEXHHYUCCKHE CUCTEMBI M IIP. B ]'[pOI.ICCCB KHUIHEOEATENBHOCTH
¥ paboThl, MO3BOJAIOLIME UM pearMpoBaTh Ha OKPYXalOIIyl0 CPEMNy,
obecrnieynBas LeleHANpPaBIeHHYIO JeATeBHOCTD.

HHdopmalius He sBJIsSETCA HU BELIECTBOM, HU aHeprueil. B oinuue or
HHX OHa MOXET MOSABAATLCH ¥ Mcue3aTb. OcoOeHHOCTh MH(pOPMALIHK 3aKITI0-
YaeTcs B TOM, YTO MPOSIBIAETCA OHA TOJIBKO MPH B3aUMONEHCTBHHM 00BbEKTOB.

HNudopmanius cyliecTByer B BUAC TEKCTOB, PUCYHKOB, 3JIEKTPOMAarHUT-
HBIX BOJIH, XKECTOB, 3alaxoB, XPOMOcOM M T. 1. Yenosek nonydaet uHpop-
MallMIO U3 OKPYXAIOILEro MUpa ¢ NMOMOIIbIO CBOMX OPraHOB YYBCTB B hopme
coobeHnit. ConepxaliMecss B HUX CBEUIEHHS] NOJDKHBI ObITh IMOHSATHBIMH
nony4areno. Hanpumep, cooblueHHe Ha MHOCTPAHHOM SI3BIKE, KOTOPOTO
noJy4areab He 3HAeT, He HecyT HHGMOPMAUUH, TAK KAK 4YeJloBeK He MONMET



coobeHus. Hosoi mHbopMaLiMu He Hec€T cooDlleHHE, €CITH €ro ColepXa-
HHeE yXKe H3BECTHO IMOJIYYATENIO.
K ocHOBHBIM cBOicTBAaM MHGMOPMALIMKH OTHOCST:
* MOHSITHOCTb — MHGOPMALIUS BEIPAXKEHA S3bIKOM, MOHSATHBIM TOJyYa-
TENH;

. D,OCTOBCPHOCT]: — ]-’[HCI)DDM&]J,PIH OTPa)KaBT HCTHHHOC MOJOXEHHUE OEI,

* MOJIHOTA — UHGMOPMALIKS HOCTATOYHA ISl IPUHATHSA PELLIeHWS;

* AKTYalNbHOCTb — MH(MOpMALIMS BaXHA M CyllleCTBEHHAa B HacTosiliee

BpPEMSI;
* LIEHHOCTH (TIONIE3HOCTh) — OTpedesiAeTcs 3aAa4yaMu, KOTOpble MOXHO
PeLMTE C €€ MOMOILBIO U T. 1.

Hudopmaumio, 3adUKCHPOBAHHYIO KAKUM-JIMOO CIOCOOOM, HA3bIBAlOT
HHOOPMALHOHHBLIM 00BEKTOM.

B coBpeMeHHOI K1U3HH MH(OPMALIMSI UTPaeT O4YeHb BAXHYIO poJib. «KTo
BJIafieeT HH(OpPMaLMeid, TOT BlageeT MUPOM!» — 3Ta Kpbllartasi (ppa3a MOXeET
CYMTATECS JEBU30M COBPEMEHHOTO HH(OPMALIMOHHOTO 0b1IecTBa.

WUndopmanus sipnasieTcsi npeaMeToM H3yueHHst Hayku «MHbopMaTika».
®panuysckoe ciaoBo informatique obpasosaHo M3 AByX cioB: information
(uHdopMaLus) M automatique (aBTOMaTHKa) — M O3HAYaeT «aBTOMAaTHU3HPO-
BaHHas 06paboTka MHMpOpMaLMK». AHAJIOr 3TOr0 TePMHHA Ha aHINIMHACKOM
sA3bIKe — computer science (Hayka 0 KOMINBIOTEPHOM TEXHHKE).

HUHbopMaTHKa COCTOMT M3 MHOXECTBAa PA3NMYHBIX AUCLMIUIMH — M3
TeOpUH MHOPMALIMK, NTPOrpaMMHPOBAHHS, TEOPUH AJITOPUTMOB H JIp.

HNndopmaTHKa — 3T0 Hayka, M3y4alollasi CTPYKTYpPY M CBOMCTBA MH-
(opMaLiK, IPUHLIKIIBL, 3aKOHBI ¥ METOIBI €€ MOMCKA, XpaHEeHUS, Tiepefadu
H 00paboTKH ¢ HCMOB30BAHHEM KOMITBIOTEPHOH TEXHHKH.

HUudopmaiins He cymiectByeT cama no cefe, OHA MPOSBISIETCS B WH-
dopmauoHHbix npoueccax. HMudopMauuoHHbie MpoLEcChl — 3TO TIpo-
Liecchl MOMCKA, XpaHeHus, nepenayd U obpaborku uHbopmauuu. Uudop-
MAallMOHHBIE MPOLECCH U3MEHSIOT coaepxXaHue uHdopMaluy win hopmy eé
MpeAcTaBIACHUS.

Ina xpaHeHuss uHbopMalMM HeoOXonuM ¢M3UUeCKUil HOCHTENb WH-
dopmaunn. UHpopMauusa MoXeT XpaHMThLCS B MaMsATH JIIOACH, B KHUrax,
CMpPaBOYHMKAX, HA MArHUTHBIX M ONITHYECKUX NHUCKAX W JIPYTHX HOCHTEIISIX.

B nepenaue uH¢pOpMaLIMKM BCETAA YYACTBYIOT IBE CTOPOHBI — LCMOYHUK
u npuémnux. Ilepenaya uHgopmauuy oT UCTOYHMKA K MPHEMHUKY IMPOHC-
XOIMT MO KaHanaM CBHA3H B CbOPMB CHUIHaNOB.

O6paborka uHboOpMaLMK 3aKaodaeTcsa Jubo B Mojay4yeHUH HOBOM MH-
dopMalMK U3 HMelolleiics, 1Mo B M3MEeHEHUM (OPMBI MPEACTABIEHHS
vHbopMauuu. Hoeyw WHMOPMaLMIO MONYYalOT MYTEM BBIYUCIEHWHA WIH
JIOTHYECKHX paccyxacHuil. Popma npeacrasieHus MHOOPMaLIMKA MEHAET-
cA, HanpuMep, NMpH NepeBojie TeKCTa ¢ OOHOTIO si3kiKa Ha aApyroii. OnHUM M3
OCHOBHBIX CpeACTB 00paboTKH HH(OPMaLINK ABAIETCS KOMITBIOTED.

KomnbioTep — 3T0 NporpaMMHO-YTIpaBisieMOe 3JIeKTPOHHOE YCTpOH-
CTBO aBTOMaTH4eCcKoil 00paboTku HH(OpMaLINK.

Pall'l[fl‘lalOT IBa OCHOBHBIX Kjlacca KOMITBIOTEPOB!:

— ananozo0evie Komnbiomepsl, 00pabaThiBalOllHe HEIPEPHIBHO Me-

HAKOIHeCS (HPU3HUECKUE BETHYHHBI, KOTOPbIE SBJAIOTCS aHAIOTaMH
BBIYUC/ISIEMbBIX BEJIMYMH; '



— yughpossie komnosromepst, 0OpabaThiBalOILME JAHHBIE B BUAE YHCIO-
BBIX IBOWYHBIX KOJOB.
B 1mikolbHOM Kypce MHMOPMAaTHKH H3Y4aloTCad TOJIBKO LIM(POBEIE KOM-
MIBIOTEPHI.
HudopMannoHHO-KOMMYHHKanHoHHbIe TexHosiorun (MKT) — co-
BOKYITHOCTb TEXHHYECKHUX M MPOrpaMMHBIX CPEACTB M NPUEMOB XpaHEHUs,
nepenayu, odpadoTku U noucka UHGOPMAaLIMH.

FMABA 2
NPEACTABNEHUE UHO®OPMALIUMU

SA3BIK KaK Cnoco0 npenacTaBjJieHHsa
H nepeaau HHQOpMaHHM

HUndopmauust yacto nepenaércsi B yCTHOH WM NUCBMEHHO# ¢dopMe Ha
€CTeCTBEHHOM fA3bIKe (pycckom, anaauiickom W 1p.). A3bIK NOMKEH ObITh
H3BECTEH BCEM JIIONSIM, YYacTBYIOLIMM B o0O0iieHHMH. Kpome ecrecTBeH-
HBIX SI3BIKOB CYILECTBYIOT (hOpMAJIbHBIE, WM HCKYCCTBEHHbIE, S3bIKH.
dopManbHbie SI3bIKH LIHPOKO MCIOIb3YIOTCH B HayKe W TeXxHHKe. OHU SAB/IsI-
10TCH cpencTBoM bosiee TouHOro obmMeHa HHpopMaLMeil MeXay JTIOIbMH, YeM
ecTeCTBEHHBIH s13bIK. Hanpumep, mamemamuyeckue cumeonvt u hopmy-
bt — HOpMaNBHBIM A3BIK MATEMATHKH, HOMbl U hpasiuaa ux 3anucu — Gop-
MaJIbHBIH 3BIK MY3bIKH. K (hopMaNbHBIM SI3BIKAM OTHOCSTCH Takke azbyka
Mop3ze, cucmembt cHucreHus, A3bIKH HPOSPAMMUDPOGAHUA, 0003HAYEHUA
A02UHECKUX CXeM U T. L.

SA3bIK — 3HaKOBBIN criocod mnpeacTaBieHusa MHGopMauuu, C NOMOLLbIO
A3blKa MH(pOpMaLKA NepenaéTcsa B 3HaAKoBoI (opme.

3uakoBasi CHCTEMA COCTOUT U3 YNOpsIoUeHHOro Habopa 3HaKoB (CHMM-
BOJIOB), KOTOPBIH Ha3biBaeTcs andasurom. [1onHOEe KONUYECTBO CHMBOJIOB
andaBKTa HasbiBaeTCs MOWHOCTHIO aadasura. Hanpumep, andasur pyc-
CKOTO I3bIKa COCTOMT M3 33 OYKB, JIJAaTHHCKOTO — U3 26 OYKB.

MHUHMMaNbHO BO3MOXHOE KOJMYECTBO CHMBOJIOB B aldaBuTe paBHO
aByM. CyliecTBYIOLLME TEXHUYECKHE JIEKTPOHHEIE YCTPOICcTBa HANEXHO CO-
XPaHAIT M PAaCIO3HAIOT TONBKO ABa Pa3iWYHBIX COCTOSHUSA, ITO3TOMY HMEH-
HO Takoit andaBuT UcnoNb3yeTcsl B KoMnbloTepe. OH HA3LIBAETCS ABOHYHBIM
ancgasuToM, ero cMMBOJLI — HHQPL! 0 ¥ 1. C NoMOLLIbIO 3TUX ABYX CHMBO-
JIOB MOXHO TMPeACcTaBUTE J100y10 HHGOPMAaLHI0 B KOMITBIOTEPE.

Ecnu ans cooOLeHUs Ucnonb3yeTcs ABOMYHbBIA andaBUT U IUTMHA cO00-
IEHHs] — OJIMH 3HAK, MOXHO COCTABHTD JIBa pa3iuuHbIX coobierus (0 u 1).
Ecnu iuHa cooblieHHs — ABa 3Haka, MOXHO copMupoBath 2 x2 =22 =4
pasHbix komOuHauuu (00, 01, 10, 11). TIpu 11MHe cooblEHUs TPH 3HAKA [10-
ayuyuMm 2 x 2 x 2 = 2° = § pasnuyHeix KomOuHauuii (000, 001, 010, 011, 100,
101, 110, 111). U 1. n.

KoMOMHaUMK¥ CUMBOJIOB JBOHYHOTO al(haBHUTa HA3bIBAIOT JABOHYHLIMH
Koaamu. KoimMyecTBO 3HaKOB B KOIE HalbiBaeTcs AJIMHOM Koaa.



Ecau momHocTs anaBdTa paBHa 2, JIHHA Kona pasHa L,
MOKHO cocTaBuTh K = 2 pa3iHuHBIX JIBOHYHBIX KOIOB.

ITpumep 2.1. Kakoii nomxkHa 66ITb MMHMMAaJIbHASA JUTMHA IBOMYHOIO KOja,
ecsiM TpebyeTesi cocTaBHUTD 18 pa3snuyHBIX KOMODHHALWI?

Pewenune. M3pecTHo, 4TO ecnu JJIMHA IBOMYHOIO KO/Aa paBHA TPEM, MOX-
HO COCTaBMTBL 8 pa3nuuHbIX KoMOGuHauwmii. [Ipu wnnHe Kona 4 cuMBona
MOXHO COCTaBUTBH 2* = 16 pasnuuHbIX KOMOHWHALMI, TIPU [UIMHE Kona
5 cuMBOJIOB — 2° = 32 KOMOMHALIHH.

OTBeT: MHHMMaJbHas JUIMHA KOJA paBHa 5.

IIpumep 2.2. CpetoBoe Tabno cocToMT M3 namnovek. Kaxknas namnouka
MOXET HaXOJMTLCS B OJITHOM M3 TPEX COCTOSHUI («BKIIIOYEHO», «BBIKIIIO-
YEHO» HJIH «Mnrae'r»). Kakoe HauMeHBIIIee KOJIUYECTBO JIAMITOUEK 0K~
HO HaxXoJMUTbLCH Ha T36J10, yTOOBI C ero MOMOILIBKY MOXHO 6BLTO nepeaartk
18 paznuyHBIX cUrHanoOB?

PemeHue. HaM HyXHO HaiiTH KOJTMYECTBO JIAMIIOUYEK, KOTOPOE 0DECTIEUHT
BO3MOXHOCTb Iepeaadyd 18 pasnuyHbIX cMrHaioB. CKOJBKO CHTHAIOB
MOXHO NepelaTh ¢ MOMOILBIO OXHOI TaMnouku? Tpu curHana. A cKolb-
KO pa3JIMYHBIX CUTHAJIOB MOXHO TepeaaTh AByMd JlaMrioukaMu? B atom
cyyae TiepBasi JaMITOYKa MOXeT HaXONWTHCS B OMHOM M3 TPEX COCTOsI-
le'[ﬁ, MPpH 3TOM BTOpad TAKXE MOXET HaAXOOUTBCA B OOHOM H3 Tpéx CO-
CTOSIHHM. DTO Ha€t 3 x 3 = 9 koMOMHALIM, T. €. MOXHO nepenaTts 9 pas-
JHWYHBIX curdasios. Ecau B3siTh 3 JJaMITOYKH, TO MOXHO COCTABUTh YXKE
3 x 3 x 3 = 27 KoMOuHalKi. [IByX TaMIIOYeK SIBHO He JOCTATOYHO, 4TO-
Obl 3aKONMpPOBaTh 18 CUrHaOB, OAHAKO TPEX DoJiee YeM HOCTATOYHO.

OTBET: MHHMMAJIbHOE KOJIMYECTBO JIAMITIOYEK PaBHO 3.

IIpumep 2.3 *. ChopmynupyeM 3afady HeCKOJBKO HHave (cM. mpuMep 2.2).
MourHocts asichaBuTa paBHa TpéM (3Haku 0, 1, 2). Kakoit noskHa ObITh
JUTMHA TPOMYHOIO KOfa, YTOObI 3aKOAMPOBaTh 18 KoMOBuHalHit?

Pewenune. Kaxnas uudpa B KOAE COOTBETCTBYET COCTOSHHIO JIAMIIOYKH M3
npeasAyliero npuMepa. Paccykmaem aHallOrMYHO TNEepPBOMY BapHaHTY
pemreHus. OnHa umMdpa Mo3BOJIMT 3aKOAUPOBaTh 3 cMrHana. JIse uudpsl
JanyT 9 pasIMYHBIX CHTHAIOB, a TPH UMGPEl — 27 pasnHyHBIX CUTHAJIOB.
3HauuT, Ha 18 curHanoB norpedyercst KOA JUIMHEL HE MEHBILIE TPEX.

OTBeT: MMHMMAJbHAas IUIMHA TPOMYHOIO KOMIA paBHa 3.

Ecim momuocTs ajndasura pasia N, 1mmHa Koaa L, MOXKHO co-
craButh K = N * pa3iMuHbIX KOAOBbIX KOMOHHALMIA.




MoaenmpoBaHHe 00 beKTOB
M MPOLECCOB

MonenvpoBaHue ABNAETCA MOLIHBIM MHCTPYMEHTOM IO3HAHWSL OKpY-
JKAKILIEW HAC NEHCTBUTEIBHOCTH.

quIOBCK MOCTOAHHO CTAJIKHBAaeTCs ¢ MOAEJIAMH TEX WIH HHBIX OG'I:CKTOB,
MPOLIECCOB WIM SBJIEHWH, HHOTOA Jaxe He rogospesasi 06 stom. Monenbio
YyeJaoBeyecKoi (Urypsl SBASIOTCS MaHEKEHbI B IMOPTHOBCKMX MACTEPCKHX
W MarasuHax. UrpyuieyHsie KOJUIEKIIMOHHBIE MAIIMHKKU TPEICTABISIOT CO-
6ol Momenu MOJHOPa3MEPHBIX NeicTBYOIUX aBToMobmiel. [nobyc — 3ato
Monens 3emiu. Bee aTU Modeau npedmemtbie, OHU TOXOXH Ha JIIOAEH, Ma-
HIHHBI, TUTAHETY.

MasneHbKHe DETH JTI00AT UrpaTh B «I0YKM-MaTepH», «Mara3uH», «B 1IKO-
ny». B urpe modeaupyromca omuouierus, KOTOpbie CKJIaabIBalOTCA B OIpe-
NEeNEHHBIX 0OCTOATENLCTBAX.

MonensiMu SBJISIIOTCA CKYIBIITYPHI, TeaTpalbHble MOCTAHOBKM, JIUTEpa-
TYpHBIe TIPOH3BEIeHHS.

Jna u3ydeHus CUIIBI TPeHMS Ha ypokax (hM3MKH TPOBOOSTCS OINBITHI:
K OpycKy MpUKpeIvisieTcsi TUHAMOMETp, 3aTeM OpYCOK 3acTaBisiiOT ABM-
raTbCsi paBHOMepHO. IIpu M3MeHeHMM YCIOBMI onmbiTa (IUIOIIAAM M Macchl
Opycka, yria HakKjJoHa [MOBEPXHOCTH, [0 KOTOPOW OH IBUXKETCA) CHHMAIOT
MoKa3aHHsi, aHATH3 KOTOPbIX MO3BOJISIET BEIBECTH (hOPMYITY, ONMHMCHIBAIOLIYIO
3aKOH TPEHHMSI.

[1py nNpoeKTHpPOBAHMM HOBBIX ABMraTe/iedl WX MPOBEPSIOT HAa MCIIbITa-
TENbHBIX CTEHIAX, KOTOpPbIE MO3BOJSIIOT CMOJEIMPOBAaTh pa3Hble YCIOBMSI
paboThl OIBUraTessl. DTO JielleBie ¥ 6e30macHee, YeM MPOBOIUTE pealbHEIe
HCTIBITAHHS.

JIrobag s3koHoMuUecKass pedopMa (MOBBIlIEHHE HAJNOrOB, COKpallleHHUe
pabouMX MeCT, BJIOXEHHS B Pa3BUTHE MPEANpHMATHS WJIH OTpaciu) 3aTpa-
rMBaeT MHTepechl MHOTHX Jiloneil. [IpoBeneHue peanbHBIX IKCIIEPUMEHTOB
MOXeT MOTpeboBaTh BOMBIIMX 3aTPAT M MPUBECTH K HEXEJIATETBHBIM Pe3yib-
tatam. 11 nporHo3MpoBaHusi pe3yasTatoB pedopM UCMONb3YETCS UMUma-
yuoHHoe Modenupoeanue — OIMH W3 METOJIOB UCCIIEIOBAHUS CIOXHEIX 3KO-
HOMMYECKHX CHCTEM.

OcCcHOBHBIE NOHATHSA

YenoBeuyecTBO MOCTOSSHHO CO3JAE€T W MCIIONB3YEeT MOIEIH OOBEKTOB
okpyxatouiero mupa. OGbeKT-OpUrHHaJl MHOIAA CIOXHO MW JaXe HEeBO3-
MOXHO M3Yy4aTh: OH MOXET ObITh CTMIIKOM MaJIEeHEKHMM (aTOM, 3JEKTPOH) WIH
cnuikomM GonbiinmM (ConHeuHas CHCTEMa), MEIUIEHHBIM (ITpoliece pa3sBUTHA
00lllecTBa) WM OYeHb OBICTPBIM (XMMHMYecKas peakuus), MMeTb HEU3BeCT-
Hble CBOHCTBA M B3aMMOCBSI3H, OBITh HENOCTYIIHBIM, 3KCIIEDPUMEHTEI C HUM
MOTYT ObITb ONTACHBIMH WJIH JOPOTOCTOSIIIMMH. be3 ucronb3oBaHus Moaenei
HEBO3MOXHO MPOEKTHPOBAHHE H CO3JaHHE TeXHHYECKHUX YCTPOWUCTB, MalllUH
M MEXaHW3MOB, 3JaHWIl U coopyxeHHH. PasBuTHe Hayku M monydeHHe oO-
pa3oBaHus HEBO3MOXHO 6e3 meopemuueckux modeneii (Teopuii, 3aKOHOB,
TMMOTE3), OTPAXKAIUIMX CTPOEHUE, CBONCTBA M IOBENCHUE PEANIbHBIX 00b-
eKTOB. Mozenu Mcronb3ylores Wisl NpeACcTaBleHHsI 00beKTOB, 0ObSICHEHUS
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M3BeCTHBIX (aKTOB, NOCTPOCHUS THITOTE3, MOMY4EHH HOBBIX 3HaHHMIt 06 Hc-
caeayeMblx o0BbeKTaX, NPOrHO3MPOBaHMS, YIIPABICHUS U T. 1.

O0beKTOM MOAETHPOBAHMSA MOXET ObITh MATEPHAIbHBIN MPEAMET, SIB-
neHue, cobbITHe, IPOoLEce, KOTOPbI TpebyeTcd U3YUHTh UJIH OMUCATh.

Cy0beKToM MOIeIUPOBAHMUS SIBJISIETCS YEI0BEK, KOTOPBIH 3aHUMAaeTCsl
MOLETTHPOBAHUEM.

OO0LeKTH MOAETHPOBAHUA MOTYT OBITH ecTecTBeHHbIMM (ConHeuHas
CHMCTEMA, XHMBOTHbBIE M PACTeHHsI, KPYTOBOPOT BOIbl B MPHPOLE) U HCKYC-
CTBEeHHbIMH (aBTOMOOMJIb, CAMOJIET, KHUIa, MaTeMaTHYeCKas WIH XUMHYe-
ckasl (popmyna). MoznenH ecTecTBeHHbIX O0BEKTOB BCErla Mpolle, YeM OpH-
riHas. EcTecTBeHHble 00bEKTBI HMEIOT MHOXECTBO CBOMCTB M IPH3HAKOB,
O HHX JaJEKO He BCE M3BECTHO, K TOMY € OHHM MOTYT ObITh OYEHB CIOXKHBI-
mu. [1pu MoIenupoBaHUM UCKYCCTBEHHBIX OOBEKTOB MPUHLMITHAILHO BO3-
MOXHO CO3laH1e TOYHOI MOIeny OpUrHHajia, Ho 4yalle MPpU MOAETMPOBaHHH
TaKUX 00BEKTOB BCE Ke BbLIENAIOT HEKOTOPBIE MX CYLIECTBEHHLIE CBOHCTBA.

Mopenn Bceraa He cjioxKHee 00bEKTOB, Ui KOTOPBIX OHH CO3JaHbI.
HEKOTOphI{: cBOHCTBA OOBEKTOB He y‘-I}'ITLIBa]OT B COOTBETCTBHHM C LIEJIAMH
MOIENHPOBaHHKs, HO ObIBAET W TaK, YTO O HEKOTOPBIX CBOMCTBAX MPOCTO HE
3HAIOT.

Yro 0611ero MMEKOT NPUBEAEHHLIE BbILIE IPUMEPHI?

1. Bo Bcex npuMepax ectb 00bEKT MOAETHPOBAHMA (UEIOBEK, 3eMIs,
IBUraTe/lb, OTHOLIEHMSI JIIOAEi, CHla TPEHHs, 9KOHOMMYECKHE OTHO-
LLEHMS ).

2. Jliobasa Moznenb COOTBETCTBYET OOBEKTY, HOAOOHA €My NO BHELLIHEMY
BMIY, 110 CTPYKTYPE WM T10 MOBEAEHHUIO.

3. Jliobasa monaenb CTPOMTCA C Kakoi-1nbo nesblo, onpenenéHHOH
cyObeKTOM MONETIMPOBAHUS.

4. Mogaens oTpaxaeT JMILbL HEKOTOpble, Haubosnee cCyHmieCTBEHHblE
cBoO#cTBa W NMpU3Haku 06bekTa. CBoiicTBa M NPU3HAKK 06BEKTa BbI-
NENSAIOTCA B 3aBUCMMOCTH OT Liejiell MOIE/MPOBaHMS M pellaeMbIX
3agay.

5. Mogenb co3paérest Ui NOJYYEeHHs WK pacnpocTpaHenus uHdop-
MauHH 00 00BeKTe MOJEJIMpPOBaHUA, HEOOXOIMMOM s pelIieHus
MOCTABJIEHHBIX 3a1a4 W JOCTHXEHHA LIesei.

OnucaHue BHEUIHEro BHIAA OGBLEKTA CBOAMTCA K TMEpeuMclieHUIo €ro
MPU3HAKOB H HeoOXOAHMO UTA HAEHTH(HKALHH (pacro3HaBaHHs) oObEKTa,
ONroBpeMeHHOro XpaHeHust obpa3a o6bekra (ororpadus, noprper).

CTpyKTYpO# 00b€KTAa Ha3bIBAIOT COBOKYIMHOCTL €0 3JIEMEHTOB M CBsi-
3eil Mexay HUMH. MoaenupoBaHuie CTPYKTYPhI MCHOAb3YETCS IS HAISIIHO-
IO MPeICTaBICHHA, BbISIBJICHHUS 3HAYMMBbIX CBSI3€H U T. 1.

IToBenenne 00BEKTAa — 3TO H3MEHCHMS, TMPOMCXOAALLHE ¢ HHUM BO
BpemeHH. OnucaHue MOBENeHWs CBOOUTCS K ONMMCAHHIO BHELIHEro BUIa
H CTPYKTYPHI C TEYEHHEM BPEMEHH B PE3y/IbTaTe B3aUMOAEUCTBHSA C IPYTHMH
0OBEKTaMH M MCITOJI3YETCA ISl IPOrHO3WPOBAHMS, YIIPABJIEHUSA U T. H.

CaoiicTBO 00BEKTa, KOTOPOE MOXHO BHIPa3UTh OTHOCHTEILHO ITOCTOSH-
HBIM MOKa3aTejieM, Ha3blBalOT NapaMeTpoM Moneau. [lapaMmerphl ykasbiBa-
10T, YeM JaHHBIN 06beKT oTnuyaercs OT Apyrux. [lapaMerpsl MOTYT GbIThL He
TONBKO KOJMYECTBEHHBIMH, HO M KaYeCTBEHHLIMHM (HampuMep, CIOBecHOe
onucaHue oObeKTa).
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BaXHo MOsICHUTB, YTO CYIIECTBEHHOCTb M HECYILECTBEHHOCTb CBOIHCTB
00BbeKTa — MOHATHSA OTHOCHTENBbHBIE. Hanpumep, Wid Kaccupa Mo npojaxe
aBHabWIETOB MOIE/b CaMOETAa — 3TO TUIAH CalOHAa, a CYLUECTBEHHBIE TIPH-
3HAKM — KOJIMYECTBO PANOB KPECe/ U MECT B Psilly, HAIMYHE CBODOAHBIX MECT
u T. A. [Ing aBMaaucrieTyepa MoIe/b CaMOJIETa — 3TO CBETALUAACSA TOYKA Ha
3KpaHe pajapa, CyLUeCTBEHHbIE IPU3HAKH — CKOPOCTb M BBICOTA NoJéTa, Ha-
MpaBieHue W BUI ABMXeHUs (B3NET, mocaaka u T. 1.). Jns uHxeHepa aBua-
CTPOMTE/ILHOTO MPEANpPUATHS MOMETb CaMONETa — 3TO KOHCTPYKTOPCKHE
YeprexH, nepedyeHsb AeTaliel, TeXHOJIorHyecKas Kapra cO0pKH, a CyLlecTBeH-
HbIE MPU3HAKM — HAMMEHOBAHUE M KOJMYECTBO AcTasieil, KpaiubuKauus
CMELMATMCTOB, BbITOJHAIOWMX cOOPKY, M T. 1.

PasHble 0OBEKTBI MOTYT ONMCHIBaThCcA OOHONH Mogenbio. Hanpumep,
eciiM pa3Mep 06beKTa 3HAYMTEIPHO MEHDILIE €ro NEPEMELLEHUH (IBHXEHHE
IUIaHET, aBTOMOOWIIA, MAIYa), MOXKHO MCIOJIb30BATh MOIENb IBUXEHHS MaTe-
PHAITBHOM TOYKH.

1A omHCaHHA M UCC/IEIOBaHHs OJHOTO M TOTO e 0O6BbeKTa MOryT
HCIOMbL30BATHLCS Pa3HLIE MOIEIIH.

st onucaHua W MCCIEIOBaHMs PAa3HBIX OOBEKTOB MOXKET MCIIO/b-
30BaThCA OIHA M Ta XE MOJIE/Ib.

TepMHH <«MoOfeib» MMEET MHOXECTBO 3HaueHHiH. MogensMu Moryr
OBITh: !

* yMeHbIleHHEIE KOTHH MpenMeToB;

* (hopMynsl (MaTemMaTHyeckue, pusndeckue, XMMUYECKHE U T. 1.);

¢ cxeMbl QU3UYECKMX SBIEHUH (Moaenb ABMXeHHs TuiaHeT ColnHeyHO#H
CHUCTEMBI, MOMENb MONYYEHMs] M300paXeHHUs] TPU MCMONB30BAHUM
JIHH3);

* OIlHcaHHe TMOCcefoBaTeNbHOCTH NeicTBHl (pa3bop npentokxeHus 1o
COCTaBY, MOCJ/IENOBATENBHOCTh U3TOTOBAEHHUS 1IBEHHOIO U3AENUs, MO
PSUIOK 3a4MC/IEHUsT aDUTYPUEHTOB B By3bl);

* STaJOHHBIC MOAENM (METPa, KUIorpaMmma).

CyuIcCTBYIOT pasHbie ONpeacACHUs MOHATHA «Moachb». [IpuBeném onHo

M3 HUX:

Mogens — 3T0 HOBEII 00BEKT, KOTOPBLH OTpaxaeT Haubonee cylie-
CTBEHHBIE (C TOYKM 3peHMs Lefieli MOAEAMpPOBaHHA) CBOMCTBA H3y4ae-
MOro oobeKTa.

MopeaupoBaHHe — 3TO MIOCTPOEHHE MOIeNIel ISl MCCNETOBAHUS U U3-
y4eHHUs 0OBEKTOB OKPYXaIOLLUEH NeiCTBUTENIBHOCTH.

B pe3ynsraTe MOLETMPOBAHMS YEJIOBEK TMOAyYaeT MHGOPMALHIO, KOTO-
PYIO MOXET MCITOBb30BaTh IUIS OMpeNeJeHUs] W YIyJIIEHUsT XapaKTepUCTHK
peatbHbIX 0OBEKTOB U MPOLIECCOB, aHATX3a ABACHMWI1, CO30aHHUs HOBBIX 00b-
eKTOB, MPUHATHUS PELIEHUI.

[Mp¥ MOZENTHPOBAHMM W3y4eHHWE CBOWCTB OOBEKTa 3aMEHAETCS MC-
CJIEIOBAHMEM CBOWCTB €ro MOIENH, YTO CYLIECTBEHHO OOJeryaeT, a B pAle
cllyyaeB HeNaeT MPHHLMITHATBHO BO3MOXHBIM MPOBEAEHHE MCCIENOBaHMS.
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MOI[CI[HPOB&HHC HUCIOJB3YETCA B ITO3HaHHH, OBIIEHUH M ﬂpaKTH'-IeCKOFl
NesITeIbHOCTH M SBISIETCS HEOTheMJIEMBIM 3/IeMEHTOM JII060H HeleHanpas-
JIeHHOM AeATeTbHOCTH.

HudopmMauHoHHBIE MOIEaH

Moznenn MOXHO KnacCHOULIMPOBATH MO Pa3sHBIM MPH3HAKAM:
* M0 00/MacTAM HMCMONB30BAHHS — OINBITHBIE, WIPOBblEe, WMHTALIMOH-
HEIE;

* OTpacjisM 3HaHUl — OMOJOrHYeCKHe, XHMHYECKHE U T. 1.}

¢ criocodbamM npencTaBleHuss — MaTepHalibHble M UH(MOPMaLIMOHHbIE.

MaTtepuanbhbie (HATYPHBIE) MOXEIN — 3TO YMEHbIUEH HbIe WIH YBe-
JIMYEeHHEIe KOMUM, BOCMPOM3BOISIINE BHEIIHWI BHA MOOEIHUPYEMOTO 00h-
€KTa, ero CTPYKTYPY WJIH MoBeaeHue (MakeT He(TIHOM BBIILKH, MOIENb aTo-
Ma, robyc);

B undopmatuke paccMaTpuBaloTcs MHGOPMAaIlMOHHBIE MOIETH.

HndopManlMOHHAA Moesib — 3TO OIMCAHHE MOIEIMPYEeMOro obbek-
Ta Ha KaKOM-JIMOO si3bIKe (CIOBECHOE OMHCAaHHE, CXeMbl, YE€PTEXH, KapThl,
GOpMyJIbl, PUCYHKH), OTpaxKarollee HanGosNce CyIIeCTBEHHbIE C TOYKH 3pe-
HUS 1IeJTM MOJEeIMPOBaHHSA CBOMCTBA, MPH3HAKH H COCTOSHUA O0OBEKTa, ero
B3aMMOCB$3b C BHELLIHUM MHPOM.

Hanpumep, Mozienb NOBapeHHOM COJIM MOXHO ONKMCATh CJI0OBaMHM (10Ba-
PeHHasi COJIb — 3TO COENMHEHHUE OMHOTO aTOMa HATPHSI M OHOTO aTOMa XJIO-
pa) WIM MpencTaBuTh B BUe XuMudeckoi dopmyiel NaCl.

Hudopmanonnas Monens, Kak v 1000ii 1pyroit BUA MHQoOpManuu,
MMEET MaTepualibHbIi HOcuTelnb. MM Moxer ObiTh Oymara, KiaccHas
JocKa, 9KpaH MOHHTOpa U T. n. Mozenb MoxeT ObITL 3ahUKCHpOBaHa
¢ INMOMOILbIO THUIIOTpadCKOl Kpacku, uepHun U T. 1. Jnst undopmauu-
OHHOI MOJE/NH BaXKeH CMbIC/I, KOTOPbIH OHa nepenaér, a He MaTepHallb-
HbIl HOCUTEb.

[MpuBenéM ewwé onHo onpeneieHue HHGOPMALIMOHHOH MOIEH.

Monenb, npeacraensiomas oObeKT HabOOPOM MapaMeTpoOB W CBA3CH
MeXIy HUMH, HasbiBaeTcsl MH(OPMATHOHHON MOJEJIbIO.

WHbopMalMoHHbBIE MONENW NeNsTCs Ha onucamenbHuie U ghopmans-
Hble.

OmucaresbHble HHGOPMANMOHHbIE MOJEIM — 3TO MOIENIH, CO3MaH-
HBIE Ha eCTECTBEHHOM SI3bIKE B YCTHOI WIM NMUCbMeHHOH dopme. Mx Taxke
Ha3bIBAIOT gepbanvhbimu. OHM, KaK MPaBUIO, OTOOPaXaloT OOBEKTH Moze-
JIHMpOBaHKWA Ka4eCTBCHHO, HE HMCIIOAbL3YVA KOIHUYECTBEHHBIX XapaKTEepHCTHK.
Hanpumep, Mmonens mupa KonepHuka Ha ecTecTBEHHOM si3bIKe: 3eMiisl Bpa-
maetcst Bokpyr Connua, JlyHa Bpauiaercss BoKpyr 3emuin. Bee ruiaHersl Bpa-
maroTtca Bokpyr ConHia.

DopmanbHble HHGOPMALHOHHBIE MOJEIH — 3TO MOJIENH, CO3IaHHEIE
Ha hopMasIbHOM si3bIKe. X Taxoke Ha3bIBalOT 3nakogvimu. [lpuMepaMu 3Ha-
KOBBIX MoJeiei ABAOTCA (hOPMYJIbl, TAGIULbI, KAPThI, GJIOK-CXEMBI M T. II.

IMpouecc mnocrpoeHMs HH(POPMALMOHHLIX Mozeneill ¢ TNOMOLIBIO
(bopMabHBIX A3BIKOB Ha3biBaeTcs dopMaan3anHeit.
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DTansl pazpaboTKH
MHPOPMALMOHHONH MOLENH

IMepen paspaboTkoil MofesIM JOKHBI ObITE 06A3aTEIBHO Y4€TKO chopmy-
JTUPOBAHBI LIEIM MOJIENIMPOBAHHUS. DTO ONPENEeNUT PE3YJILTAT BCeil NanibHeil-
mieit paboThl.

Pa3paboTka MOze/IH BHITIONHAETCA B HECKOIBKO 3TarloB:

* aHanu3 0ObEKTAa MOLEIMPOBAHHS U BEIIEJIEHHUE €0 CBOMCTE;

* aHanM3 BBIIENEHHBIX CBOMCTB C TOYKM 3PEHHS LIENH MOAETHPOBAHUS

A onpeneleHue cylleCTBeHHbBIX CBOMCTB;

+ BbIOOp hOpMBI NIpEACTABIEHUS MOIEIH;

* (hopManu3aLu;

* QHAIM3 MOIENH Ha HEMPOTHBOPEYHBOCT;

* aHa/IM3 aJicKBATHOCTH MOJIE/IN LIEJIAIM M 3ajladaM MOLCITHPOBAHMSA.

Ha nepBom sTane pa3paboTKu MOZENN B Pe3y/bTaTe aHAIU3a BhISBISIOT-
csl CTPYKTYpa 06bEKTa, T. €. MEMEHTHI, UX CBOHCTBA M CBSI3W MEXIY HUMH,
M NpH HEOOXONMMOCTH NMOBeeHHE OOBEKTA.

Jlanee omnpenensitor Haubosee CYLIECTBEHHBIE 3JIEMEHTHI, CBOMCTBa
W CBSI3H pealibHbIX 00beKTOB. MHpopMalinn 06 06bekTax MoXeT ObITh O4EHb
MHOTI'O, He BCsl OHa BaXKHa Juts Leneit MonenupoBanusi. Hanpumep, eciu cos-
naércs MHGOPMAaLIMOHHAS MOIETh «YCIeBaeMOCTh YHAILHUXCS» , BAXKHBI TAKHE
cBeleHHs1, Kak dhaMuIust, UMsi Y4EHMKA, KJIacc, B KOTOPOM OH YYMUTCsI, Ipel-
METBI, KOTOPBIE OH M3YyuaeT, OlleHKH. HecylecTBeHHBIMU LTSI MONENH SIBJIS-
IOTCSI CBEAEHMS O TOM, Kakve (MJIbMBbI HPaBATCS YYEHMKY, €70 BEC, pa3Mep
00yBH, LBET €ro rma3s U T. A. OT Toro, HaCKONBKO MPABUJIBHO U MMOJHO BhLIE-
JIEHBI CYILLECTBEHHBIC NMPU3HAKH, 3aBUCUT COOTBETCTBHE MOJIEIH ITOCTABJICH-
HOM Lienn, T. e. e€ afeKBaTHOCTDb Lie/IH MOAETHPOBAaHHA.

Ha cienyrouem atane Beibupaercs ¢popMa nipeacrasieHust MHGopMalm-
oHHOH Mmonenu. [Ipu 3TOM crieayeT y4YMTHIBATh MOCTaBIEHHLIC 3ajauM, BO3-
MOXHOCTH CPEICTB M MeTONOB MouenupoBaHus. OT ¢HopMbl npencTaBieHust
CYLLECTBEHHBIX NIPU3HAKOB OOBEKTA 3aBUCHUT aJlcKBATHOCTE MOIETH 00BEeKTY
mogenrposaHus. [Ipy KOMNbIOTEPHOM MONEIMPOBAHUM CJIEAYET YUUTHIBATH
BO3MOXHOCTH NMPOrpaMMHOro obecneyeHus, KOTopoe GyIeT MCroab30BaTh-
col.

MopmManu3aumsa Kak 3Tan paspaboTK¥ MOIENH — 3TO Npolece Ipes-
cTaBjieHHs MTHGOPMALIMK O CYLLIECTBEHHBIX CBOMCTBaX 0OBEKTa B BLIOPaHHOM
¢opme. Hanpumep, MaTemMaTHYeCKHE MOIEIM CTPOSATCS C MCIOIB30BAaHHEM
MAaTeMaTHYECKUX MOHATHH U GOpPMYIL.

HudopmaumoHHas Mole/lb MOXET ObITh NOCTPOEHA C MCIIOJIB30BAHHEM
epaghos.

Ipad — 310 cpeacTBO HaMIAOHOIO TMPEACTaBICHHS 3JEMEHTOB
obbekTa M cBA3el Mexay HMMH. Ipad COCTOMT M3 BeplIHH, CBA3aH-
HEIX OAyramMy WiH péopaMu. BepuivHbl H300paXkaloT TOUKaMH, KPyraMi,
oBalaMH, MpAMOYIoJIbBHHKaMH M T. 1., CBA3H MEXIY BEPUIMHAMH — JIH-
HusiMH. Ecnu JIMHWS HanpaBieHHasi, T. . CO CTPeNIKOi, OHA Ha3bIBAeTCH
dyeoir. Ecnv NWHUA HeHarpaBlieHHasi, T. €. 6e3 CTpe/IoK, OHa Ha3biBa-
ercs pebpom. OnHo pebpo 3aMeHAET JBE AYTH MEXIY IMPOTHBOMONIOX-
HEIMM BeplIMHaMU. JIBe BepIUMHBI, COCIMHEHHBIE OYTO MM pebpoMm,
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Ha3bIBAKOTCS cmexcHbimu. I'pad, v KOTOpOro Kaxiaomy pedpy WM ayre
COMOCTABIEHO HEKOTOPOE YUCIIO, HA3bIBAETCS HASPDYHCEHHBIM. DTO HHUC-
J10 MOXeT 0D03HaYaTh PACCTOSTHUE MEXIY BEpLUMHAMM, BpeMs repexoia
OT ONHOM BEpUIMHEI K APYyroi u T. A. Ilymb 6 epache — 310 KOHe4Has
MOC/IEN0BAaTEeNbHOCTh BEPIIMH Tpada, e Kaxaasi U3 BepIUWH coelMHeHa
CO cJIeqyIoLIei B NMOC/eI0BaTeIbHOCTH BEPIIMHON KAK MUHMUMYM OIHHUM
pebpom (ayroit).

I'pad moxer ObITh 3alaH pa3HBIMH criocobaMu: cruckom oye, epagu-
yecku Win mabauyeid. C noMolusto rpada ynio6Ho NMpeacTaBUTh MOJIeNb Ha-
ceIEHHBIX MMYHKTOB, CBA3aHHBIX IOPOTraMM (CM. HIKeE).

Mopmbl NpegcTaBneHus WHEOPMALUMOHHBIX Mogenei

Cﬂ:;OK Tpacuueckan opma Tabnuunas dopma

(AB;9), A 9 B A|[B|C|D

(BD; 4), 7

(DC; 8), A 2

ACn, | 7 e 4 || BLO

(CB; 6) cl|716 8
c . b D 418

B tabnuuHoii hopMe HaA mepecevyeHHH CTPOK M cTOAOLIOB, 0003HaYal0-
IIKMX HAaceNEHHBIE MYHKTHI, MOKAa3aHbI PACCTOSIHUA MeXay HUMM. Takas Ta-
6nuila HasbiBaeTca mabauyei cmexcnocmu. Micenenosath 1oaodHy0 MoIenb
MOXHO C MCMOJIb30BAHUEM TeOpHH rpadoB U pa3paboTaHHBIX HA e€ OCHOBE
AITOPHUTMOB.

IMocTpoenHyo Monenb HeOOXONMMO NMPOBEPUTH HA HENPOTUBOPEYM-
BOCTb M NPOAHAJIM3MPOBaTh, HACKOJILKO OHA afieKBaTHAa 0OBEKTY M LIeNH MO-
IeIMpOBaHHUS.

IMpuseném npumep. Lless MoaeTHpOBaHHsl — COCTABUTL paclMCaHue 3a-
HATHH B WIKOJE, T. €. ONPENe/IHTL U KaXI0Tro KJ1acca NopsioK IpoBeIeHHs
3aHATHH Ha KaXIblil IEHb U TPEICTaBUTL €TO B HamAnHoH dopme. O6beKT
MOJIEIMPOBAaHNS — OpraHu3aumsa yyeoHoro npouecca. CyOBbekT Monenupo-
BaHMs — 3aBy4. 3aJayM MOJAETHMPOBAHMA: OPraHU30BaThL y4eOHBIH Tipoliecc
TaK, YTOObl BBIMOAHMTL YYeOHBIN MJiaH, YTOOB KOJIWUYECTBO YPOKOB B 1€Hb
010 He OoNbllIe IECTH U T. 1.

O6beKT MONETHPOBAHMS BKJIIOUAET BJIEMEHThI: CIIMCOK KJIACCOB IHKOMbI;
CITMCOK Y4YMTesIel; CMMCOK AUCUMIUIMH Ul KaXI0ro Kiacca M KOJIMYeCTBO
YacoB B HENENI0 Ha KaXIyl AUCUMIUIMHY; IepeueHb ydebHbIX KaOMHETOB;
MaKCHMMaJIbHOE KOJIMYECTBO YPOKOB B JIEHbD.

Ecnu orpaHMYMTBCA MEPEYMUCICHHBIMM BbIllIE 3MIEMEHTAMH MONEIH, TO
'MOXHO TIOJIyYUTh TaKOE PacrucaHHe, Tie YpPoK JIuTepaTypsl B 9-M Kiacce,
HanpuMmep, OyaeT MPOBOAHTbL YYMTENb Ha4albHbIX KJIACCOB B KaOMHETE aH-
TIMIACKOTO S13bIKa MJIM B KaKOM-JIM00 Kjlacce MOxkeT ObITb 6 YPOKOB areGpsl
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B OeHb U T. 1. [ToyeMy 310 Bo3MoxHO? Moaens HeanekpaTHa 00bekTy. B Mo-
IeNTH He BhIAEIEHBI CBSA3H MEXIY JIEMEHTaMH.

Crenyer BEpHYThCS K 3TAMy BbLIEJEHHS CBOWCTB M CTPYKTYPbI 0OBbEKTa.
Tpebyerca yKazaTh, KaKMe AWUCLIMIUIMHEL M B KAKUX KJlaccax BelET KaXIbli
VYMTENb, B KAKMX KaOMHETaX MPOBOMSATCS 3aHATUS MO KaXI0H IUCLUIIWHE
UT. O

CocraBinecHHUe paclucaHus — OYEHb TPYIOEMKMIT M CIIOXKHBII Tpolecc.
[Tpu mposepke MoOmeNM pacnUCcaHMsl Ha MPOTHBOPEUUBOCTh CIIEAYET BhISIC-
HUTh, HET JIM ¥ PAa3HbBIX KJIACCOB 3aHATHI B OIHO U TO XK€ BPeMsl B OIUH JEHb
B OIHOM M TOM Xe KaDWHeTre; HET JIH Y OJHOTO YYHTess OJHOBPEMEeHHO 3a-
HSITUIA B IBYX W Donee Knaccax v T. 1.

TakuM o6pa3oM, MoAenb opraHusauuu ydeGHoro npotecca B dopme
pacnyicaHus HEONHOKPATHO YTOUHAETCA M U3MEHAETCH.

Hcrnonbs3opaHue KOMIBIOTEPOB PACHIMPWIO BO3MOXHOCTH MoOeNnu-
POBaHHMSl KaK HHCTPYMEHTA M3y4eHHsl 00bEKTOB. DTO CBS3aHO C BBLICOKHM
OBICTPONEHCTBHEM KOMIBIOTEPOB; MCIONb30BaHMEM AITOPHUTMOB W S3BIKOB
MpOrpaMMHPOBAHMS; TIPUMEHEHHEM MYJIBTHMEIHITHBIX CPEICTB U1 OpraHu-
34LMM JHATOTOBBIX PEXHMOB B3dMMOIEHCTBHS 110J1b30BATE/A U KOMITBIOTEPA
B MpoLecce MOAENWPOBAHMsA; YI0GCTBOM TpelcTABIeHHs, BU3yalU3allvH,
XpaHeHHs M MepenayM Mo KOMILIOTEPHEIM CETAM pPe3y/lkTaTOB MOLEIUPOBa-
HHMS U T. I.

[Tpu mnpoBeneHHH KOMIIBIOTEPHOIO MONENIMPOBAHMS Ha OCHOBE pa3-
paboTaHHOI MOIENN COCTaBIAIOT IUIAaH MCCAeNOoBaHWN, B KOTOpbIH 00sA3a-
TENBHO BKIKOYAIOT paspabomky mecmoe U mecmupoearue modeau. Tect
npenHasHaueH Inda NMpoOBEPKH ﬂpaBHJ’[bHOCTH peéanruzaly MOJCIH. ECJ'IH IS
HCCnenoBaHMit paspaboraHa nporpamma, €€ 3anycKalT Ha BHINOJIHEHHE,
BBOJAT MCXOAHBIE NaHHBIE H MOJYYAOT pe3yisTaThl. Eciin Monens ucciemyer-
csl B TPHJIOKEHHH, HATIPUMED B 3JIEKTPOHHOM Tabiuue, TO MOXHO MOCTPO-
WTh MarpaMMsl, MPOBECTH COPTUPOBKY WU IMOHUCK HEOOXONMMBEIX CBEICHHIA,
HCIIONB30BaTh APYrue Metonsl 06paborku uHdopmauum. s TectTupoBaHus
MOJeNH cleqyeT BBECTH TaKWe WUCXOOHBIE HaHHBIE, IJ1€ PE3YJILTAT U3BECTeH
3apaHee. EciiM nonydyeHHbie pe3yJibTaThl HE COBIANAIOT C OXHAAEMbIMH, Clie-
AYeT YTOUHMTE MOZe/b. BO3MOXHO, He ObLIM BBIIEIEHBI HEKOTOPBIE CyLle-
CTBEHHBIE CBOMCTBA 06bEKTA WIIHM MPH pa3paboTKe MOIENH ObUIH MOMYIIEHbI
OLUHOKH.

Pf:SyﬂbTaTb[ HCCAenoBaHMA MOIE/IH anannmpylm"cﬁ, MpH 3TOM CHHTACT-
cs1, uTo 0OBEKT 00J1aaeT TEMM XXe CBOMCTBAMM, KOTOPHIE BEISIBIEHLI B MOJE-
M. AHANKU3 Pe3yabTaTOB MOAETUPOBAHMS MO3BOJAET AeNaTh BBIBOMALI, CTPO-
WTBb ITPOTrHO3El, MIPUHUMATE PEIIEHHA U T. 1.

Hcnonb3oBanue 37eKTPOHHBIX TabNHLL Ul MoAenupoBaHus Oyaer pac-
CcMOTpeHO B rase 10. 31eck Mbl pACCMOTPHMM pELIEHME 3a/1a4 C UCTIOJIB30Ba-
HHMeM rpaduieckux Mopeneit.

IIpnmep 2.4. 3ananue ¢ BeIOOPOM OHONO OTBETA

Ha cxeMe HapycoOBaHbI JOPOTH MEXIY YETEIPbMsI HaCeIEHHBIMU TYHKTAa-
mu A, B, C, D u ykasaHbl NPOTSKEHHOCTH JaHHBIX JOPOT.
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C 3 D

IlepenBurarbcd MOXHO TOJBKO IO YKa3aHHBIM Ha CXeMe [oporaMm.
Kparyaiiliee paccTtosHie MeXIy ABYMsl Haubonee ynal€éHHBIMHY IPYT OT ApY-
ra nNyHKTaMH paBHO

1) 9 3) 15

2) 13 4) 17

Pemenue. Ha rpadbuueckoii Mmonenu — cxeme nopor — uzobpaxeHs! 4 Ha-
cenéHHbIX myHKTa. CyliecTByeT 6 1ap nyHKTOB W [POTSXEHHOCTEH 0por
Mexay HUMH. Bee myHKTBI, KpoMme A 1 D, nonapHo coeiMHeHbI Jopora-
MH. 3aMETHM, YTO IUISI BCEX I1ap CBA3AHHBIX MYHKTOB CXEMbl BBIMOJIHSI-
€TCsl HepaBEHCTBO TPEYTOJNIbHHKA (IUIMHa J11060# CTOPOHBI TPEYTONbHHKA
He MPEBOCXOAMT CYMMY JUIMH JIBYX ero Ipyrux ctopoH). [TostoMy kpat-
yaiilliee pACCTOSTHUE MEXAY NIOOBIMM IBYMsI HACENEHHBIMH NMyHKTaMH,
CBSI3AHHBIMH IOPOTOH, PAaBHO NMPOTSIXEHHOCTH 3TOH JOPOTH.

A u D — enuHcTBEHHAsI, HE COeNUHEHHASI IOPOTOil Tapa MYHKTOB.
BeMHMCIMM MHHHUMAJIBHYIO MPOTSKEHHOCTH AOPOTr MEXIY ITHMH ITyH-
krtamu. s nytu A—C—D paccrosaue pagHo 7 + 8 = 15. Ina nytu
A—B—D paccrosinve paBHo 9+ 4 =13, Jlpyrue BO3MOXHBIE TYTH
(A—B—C—D, A—C—B—D) He paccMaTpMBalOTCs, TaK KaK BBINOJIHS-
€TCsl HepaBEHCTBO TPEYTOJNbHUKA.

3anuMiueM Bce MUHMMAaJbHBIE PACCTOSIHUS MEXIY IMYHKTaMM:

1) u3AsB—09; 4)yu3BeC —6;
2) usABC —17; 5)uaBeD —4;
3) usABD —13; 6) usCsD—8.

TakuMm obpazoM, Haubonee yIalEHHBIMH IPYT OT ApPYra NMyHKTaMH
apastorcess A u D, a kpaTyaiiliee paccTosiHHE MEXKIY HUMH paBHo 13.

OTtBeT: 2.

Ipumep 2.5. 3ananue ¢ BLIOOPOM OIHOTO OTBETA

Ha cxeMe HapMCOBaHBI IOPOTH MEXIY YETHIPEMSA HACEIEHHBIMM MYHKTA-
mu A, B, C, D ¥ ykazaHbl NPOTSXKEHHOCTH JAHHBIX JOPOT.




H3BecTHO, 4TO Kpar4aifiliee paccTOssHHE MexX1y Haubosee yaanéHHbIMH
JIPYT OT ApyTa IMyHKTaMu coctanisieT 15. Onpenenute 3HaUeHUE X, TIPH KOTO-
POM 3TO BO3MOXKHO.

1) 15 3)5

2) 6 4) 4

Pemwenne. Ha rpaduueckoit Momenu — cxeMe HOPOr — H306paxeHbI
4 HacenéHHbIX nmyHkTa. CylecTByeT 6 nap MyHKTOB M MPOTSKEHHOCTEMH
nopor Mexay HuMH. Bece myHkTbI, KpoMe B u D, momnapHo coeqMHEHBI
noporamu. 3aruilieM BCE MHHHUMAIBHBIE PACCTOSHMA MEXIY MyHKTAMM:

1) usAsB—11; 4H)u3sBsC —6;

2) uaAsC—38; S)msBeD — 16 uiu 11 + x;

3) usApD — 18 wiu x; 6) usCsD— 10.

Ecnu x 6yner paBHo 15, ToO MUHMMaNkHOE paccTossHue A—D pasHo
15, Ho mipu 3TOM paccrosure B—D craner pasuo 11 + 15 = 26, uro He
COOTBETCTBYET YCJIOBHMIO 3a/1auM.

AHAJIOTHYHO paccyXIaeM Mpu x =6 ux = 5.

IMpu x =4 paccrosuue A—D pasHo 4, paccrosinne B—D craner
paBHO 11 + 4 = 15, 4yT0O M ABAAETCH MHHMMAIbHBIM PACCTOSIHUEM MEXIY
HauboJjiee yIanéHHBIMH TTYHKTaAMH.

OtpeT: 4.

WU3zmepenune nHdopmanuu

BellecTBO M 3HEPTHsl HMEIOT YHCIIOBBIC XapaKTEPHUCTHKH, BbIPaXXeHHbBIC
B €IMHHLIAX M3MepeHHs. MOXHO U3MEPHUTH BEC, UIHHY, TEMIIEPATYpPy, CHITY
TOKa, KOJIMYECTBO Terula. MHGOpPMaLMIO TOXE MOXKHO U3MEPHTD.

Hndopmauns MoxeT OBITh MpeACTaBlIeHA B aHA102080L (HenpepbieHoil)
unu duckpemuoii opme. Ilpu ananoropoii popme pr3Myeckas BeIMYHUHA,
HUCTIONB3yeMasi JUTsl mpeacTaBeHHs HHpopManMH, MOXET TPHHUMAaTEL Gec-
KOHEYHOE MHOXEeCTBO 3HaueHUI, KaK, HATPUMED, 3BYKOBBIE M 3JIEKTpOMar-
HUTHBIE BOJIHBL.

IMpu mmckpernoii dropme npencrasienns uHdopmaumu busnyeckas
BeJIMYMHA MOXET MPUHUMATE KOHEYHOE MHOXECTBO 3HAUCHHIA.

[TpuMep aHaJIOrOBOTO NMPECTABIEHUA HHMOPMAalLlHH — KapTHUHA XYI0X-
HWKa, HanMcaHHas MacioM. [IpuMep AMCKpETHOTO MNpeacrasieHuss MHdop-
MaLHMM — Ta Xe KapTHHAa Ha 3KpaHe KOMIIBIOTepa, [Je OHa IpeacTaBisieTcs
KOHEYHBIM YHCJIOM TOUYCK JKpaHa, KaXxias TOYKa HMEET CBOH LUBET M3 Orpa-
HHUUYEeHHOTO Habopa LIBEeTOB.

[MpuMepoM aHANIOrOBOrO XpaHeHHsl 3BYKOBOM MHGoOpManuK sBasieTcs
BHHMJIOBAs IUTACTHHKA (3BYKOBasi TOPOXKa M3MEHsAET CBOKW (opMy Henpe-
PBIBHO), & IMCKPETHOr0 — ayiMO-KOMITAKT-THCK, 3BYKOBas JAOPOXKa KOTO-
POTO COIEPXKUT YYacTKH C pasjiMYHOM oTpaxaloleil criocoOHOCThIO.

AnanoroBas ¢opMa npencrapjieHUs WHOOPMaLMK MoOXeT OBITh Npe-
obpa3oBaHa B AMCKpeTHYI0 ¢opmy. [IpuMep NHCKpPETH3alUMM TPHBOOMT-
csi B mase 4 «[lepenavua uHdopmauun. Kogvposanue mHdopmMaumn» Mpu
OMUCAHUM KOIAMPOBaHUS 3BYKa. BO3MOXHOCTH INMCKDETH3allMH Herpe-
PBIBHOIO CHMIHaja NPpMHUMIIMAIBHO BaXKHd € TOYKH 3pCHHMS HH(IJOPMBTHKH.
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B kommbloTepax BHYTpecHHee TMpeicTaBieHHe HH(QOPMALMH IUCKPETHO.
JuckpeTH3alusa aHATOrOBOH MH(GOpPMALMK MO3BOJISET CAENATh €€ MPHUIo-
HOM U1 KOMIBIOTEPHOM 00paboTKH.

MuHHMaNbHOE KOMUYECTBO MH(OPMALIMK, KOTOPOE MOXHO MONY4YHTh,
COMEPXMT OTBET Ha BOMPOC, JOMYCKAIOUIMIA ABa BapUaHTa oTBera: «na» (1)
nim «Het» (0).

MuHuManbHasi eIMHHWIA H3MepeHHs HMHOOpMAaLMH Ha3biBaeTcad OHMT.
TepMuH bit TPOMCXOTUT OT COKpalleHHs aHMHICKUX cioB binary digit (1Bo-
uyHas uudpa). OnuH 6uT (onHa M3 ABYX LM(]P) COOTBETCTBYET OTHOMY pas-
psny ABou4HoOro kona. [lonyyeHne MHGOPMALIMOHHOTO COODILEHHS B ONMH
OUT yMeHBLLIAET HEONPEAENEHHOCTb HALLlEro 3HaHHUs 0 YéM-MO0 B ABa pasa.

B BBMMCIHUTENbHOM TEXHUKEe GMTOM HA3BIBAIOT HAMMEHBIIYIO MOPLHIO
MaMsATH, HEODXONMMYH IUISi XpaHEHMs] ONMHOrO M3 IBYX 3HakoB — 0 wiu
1, ucnonb3yeMbIX Wi TpPeacTaBleHUsi MHMOPMALMH (IaHHBIX MU KOMAaHI)
B KOMIIbIOTEpE.

BHT — oueHb MalleHbKasi eIMHHULA WHbOpMaLMK, TTO3TOMY CYILECTBY-
eT BenmMuHHa 0alT, Npencrapnsionias coboil nocienoBaTeNILHOCTL U3 8 OUT
(1 Gaitr — 2° 6uT).

Bonee kpyrnHbie efMHUIB H3MepeHHs MHdopMalnu o603HavalOTCA
C MCIOJIb30BaHHEM NpedHKCOB (MPUCTABOK), U3BECTHBIX HaM U3 PHU3NKH
(KWio, Mera 1 1. 1.). B MexayHapoaHoii cucTeMe eIuHHULl 3TU MMPUCTABR-
KM 03Ha4aloT KPaTHOCTh cTerneHu uyuciaa 10, moaToMy uX Ha3bIBalOT A€CH -
THYHbIMHU. [Tpu u3MepeHun uHdOpMaLUK KaXablii cienyoumii npeduke
COOTBETCTBYET yBedWueHHI0 3HauyeHus He B 1000, a B 1024 = 2'% pas.
[TpyucTaBKKM Ha3bIBAIOT NBOMYHBIMM H 3aMKMChIBAIOT, HAYMHANA C TIPOIMKC-
HO#i OykBbl *. Hanpumep:

KuiobuT: 1 Kéut = 1024 6ut = 2'° 6ur;

meradur: 1 Mout = 2'° Kourt = 2% 6mT;

ruradur: 1| [6ur = 2'° M6ur = 22 Kéut = 2% 6ur;

Tepadut: | Tout = 2" I'6ut = 22 M6ur = 2% Kéurt = 2% 6ur;

neradbur: 1 [16uT = 2" Tourt = 22 I'6ut = 2°° Mout = 2 Kout = 2% 6ur.

IMpu pelenuu 3anay BaM 3avactyio 6yier HeOOXONUMO MPOBOAUTE Ofe-
pauMM Hal pasjiIMYHBIMM eNMHMIIAMM H3MepeHMsT MHbOpMalMK (CKiaabi-
BaTh, AEJHTh, YMHOXaTh). B Takux 3amauyax cieinyet NMepexoiuTh K OIHOM
eIMHULE U3MEPEHHUS, KaK B (DHM3MKe. A pellieHUe cBenérest K YCTHOMY CUETy,
€CJIN TIPEICTABIATh KMI00aiThl, METabMTBI M T. . MMPOCTO CTENEHAMH IBOH-
ku. Mx byneT ynobHo yMHoXaTEk U nenuTk. Co cliokeHueM OyIeT YyTh CIOX-
Hee, HO BcE€ paBHO BriojiHe KoMdopTHo. Bam npuroauTcs Tabnuiia cooTeeT-
CTBUS eAUHUL] U3MEPEHUST MH(pOPMALIUH.

* Mo MexnyHapomIHbIM cTaHoaptam st oDO3HAYeHWs] KPATHOCTH CTENEHAM
JBOWKH IOJKHBI MCIONBL30BAThCS HOBble 0DO3HAYEHHMs HBOMYHLIX NpucTaBok. OHU
Ha4YMHAKOTCH Ha T€ XKe CIIOTH, YTO AeCATHYHEIE, HO BTOPOH CIOT ¥ BCeX ABOWYHLIX MPH-
ctaBok 6m (OT anrm. binary (ABOMYHEIH),— T. €. KHWIOGHT CTAHOBHTCA KHOHGHTOM, Me-
rabut — MebubuTOM M T. 1. BTH 0D03HAYEHMS MOKA HE NMPHXWIMCH, H HAa TPAKTHKE
yalle MCroNb3YIOTCH NPUBLIYHBIE AECATHYHBIE MPHCTABKH.
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1 Gaiir 23 Bur
1K6air | 2" 6ur | 2" Banr
1 M6aitt | 222 6ur | 2% Baint | 2'° Kbawt
1 MGaiir 2% Gur | 2% Gair | 220 Kbair | 2' Mbaiit
1T6aiir | 2 Bur | 2% Gairt | 2 Kbant | 220 MBaiir | 2'° Mbair
1N6air | 2% 6ar | 2% 6aiit | 2% Kbaitr | 2% M6aiit | 2% M6aiir | 2" Téant |

Ipumep 2.6. 3anaHHe ¢ KPATKMM OTBETOM

Ckonbko KwinodalWT HMHGOpMalMK CONEPXHUT coollueHue 0O0BLEMOM
2' 6ut? B oTBETE YKAXWTE OMHO YMCIIO.

Pewenue. Bocrionbsyemcs npuBen€éHHON Bbilne Tabnuueit: 1 Kéaiir =
=21 6uT, otcioia, 2'°~ ¥ Koaiit = 2° K6aiit = 8 K6aiit.

OrseT: 8.

IIpumep 2.7. 3ananme ¢ BLIGOPOM OHOTO OTBETA

BoiOepuTe BapHaHT OTBETa, B KOTOPOM OOBEMBI MAMSTH PACIONOXEHBI
B TOpsUIKe YOBIBAHMSI:

1) 1010 Gaiir, 2 Gaiir, 1 Kbaiit, 20 6uT, 10 Ut

2) 1010 6aiit, 1 K6aiit, 20 6uT, 2 6aiit, 10 6uT

3) 1010 Gaiit, 1 K6aiir, 2 6aiit, 20 6uT, 10 6uT

4) 1 Ko6aiiT, 1010 6aiit, 20 6uT, 2 Oaiit, 10 6ut

Pewenue. [IpuBeném Bce BeHUYMHBLI K ONHOH eIMHHLEC U3MEDEHMsI, Ha-

rpuMep, BbIpa3uM Bce 3HaueHus B GuTax:

1010 Gaiit = 1010 - 8 GuT;

2 baiit = 2 - 8 6uT = 16 6GUT;

1 K6aiit = 1024 6aitt = 1024 - 8 6mT.

Pacrosioxum 3HayeHHUs 10 yObIBAHUIO:

1024-8 our; 1010-8 our; 20 ©ur; 16 ©ur; 10 OuT MM
1 Ko6aiit; 1010 Gaiir; 20 6uT; 2 daiit; 10 oMT.

OTBeT: 4.

CucreMsl CUMCICHHS

CuHcTeMBbl CYMCIEHHMSI — 3TO CMOcoObl IMPEACTABIEHUs YWUCIO0BOH WH-
dopmaunn. OHH CO3MaHBI YEIOBEKOM, TO3TOMY OTHOCHTCA K MCKYCCTBEH-
HBIM CHUCTEMaM.

B no6oit cucTteMe cuucieHus 1A NIPeACTABIEHHMS YUCeN BLIOUpAOT He-
KOTOpbie cHMMBOJIBI — Hupsl. B pesynbrate BbINONHEHHUS] Omepauuii Han
uudpamu nonyyaiot yucna. Ludpsl MoxHO cpaBHUTE ¢ OyKBaMH andasura
(3HaKaMH), a YMcila — CO CJIOBAMH, COCTaBJIEHHBIMH U3 3THX OYKB M 0003Ha-
YAIOLUIUMH TIPeAMET, MOHATHE U T. .

Cucremoii cYMCIeHHS Ha3bIBAKT COBOKYITHOCTb CHMBOJIOB (LIMbp)
M TPaBKI UX WCIOMb30BAHMS LIS MOCTPOEHMS, 3allMCH U HAMMEHOBA-
HUSA YHCE.




CYH.ICCTB)’I'D’T NO3UKUOHHBIE U HENOZULUOHHbBIE CUCMEMbBI CHUCAEHUA.
B HETMO3MUKMOHHBIX CHUCTEMAX CUHMCICHHA KOJIHYECTBEHHOC 3HAUeHHE ]_llr{(b-
PbI YKHCIA HE 3aBUCHUT OT €€ MO3MLHM B 3alMCcH Yyucia. B nmosuumoHHoi cu-
CTEeMe CUMCIEHMS BKJIaJ KaxJ0# UM(ppLl B BETUYMHY YKCIa 3aBUCHUT OT eé
MO3ULIMHK B 3alTMCH YUCJIa.

Heno3MnHOHHBIE CHCTEMbI CYHCJIEHHSA

B HEMmo3sMLIMOHHOW CUCTEME CUMCJICHMS Kaxmnoi uudpe COOTBETCTBYET
BEIHWYMHA, HE 3aBHUCHLLIAA OT e€ MecTa B 3anucH ymcaa. K Takum cucreMam
OTHOCHUTCSl PHMCKAsl CUCTEMA CUMCIIEHHS.

Linchpbl pUMCKOH cHCTEMbl cYMCNEHHA

I—1 X—10 C— 100 M — 1000
V-5 L —50 D — 500

MNpaBnna coctasneHWs 4Mucen B PUMCKOW CHCTeMe

* MeHblIEe YMCIO, CTOsilliee crpaBa oT OoJbliero, nNpubaBiIAeTCS
K Oompmiemy: XI =10+ 1= 11;
* MeHbIlIee YHUCIO0, CTOSIIEE ClieBa OT OOJbIIero, BLYHUTAETCS U3 00lb-
wero: IX=10—1=09.
Kak BuaHO u3 npuBenéHHbIX npuMepos, uudpst | 1 X He MeHs10T CBOE
KOJIMYECTBEHHOE 3HAYEHUE B 3aBUCMMOCTH OT MO3MLIMHM B 3alTUCH YHUCA.
st paBHIbHOM 3aMKMCcH OOJBLIKMX YMCET PUMCKUMHK LMppaMHu Heobxo-
IUMO CHayajla 3armMcaTh YMC/I0 THICSY, 3aTEM COTEH, 3aTeM JEeCSATKOB M, Ha-
KOHell, eIMHHLIL.
Hanpumep, umucno 1998 zanuiieM B pUMCKOM cUCTEME CUMCIEHMSI:
1 Thicsiua — M, 900 — CM, 90 — XC, 8 — VIII. 3anuumemM ux BMecTe:
MCMXCVIII.
[MpuBenéM npuMepsl BBIYMCIEHWS 3HAYEHWS YHCIA, 3alMCaHHOIO
B PUMCKOH CHCTEME CHUCIIEHMSI.

Pustcxoa BbiuvcneHHe 3HaueHHA YMCna Yucno
obo3HaueHHe

IV 5—1 4

VIII S+1+1+1 8

IX 10— 1 9

XXIX 10+ 10+ (10-1) 29

XLVI S50—-10+5+1 46

XCIX 100 —10+ (10— 1) 99

DCLXVII 500+ 100+50+10+5+1+1 667

DCCCLXXXVIII | 500 + 100 + 100 + 100 + 50 + 10 + 10 + 888
+10+5+1+1+1

MCMXCVIII 1000 + (1000 — 100) + (100 = 10) + 5+ 1998
+1+1+1

MMIX 1000 + 1000 + (10 — 1) 2009
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ITo3MunHOHHBIE CHCTEMBI CUYMCJIIEHHA

B MO3MIMOHHBIX CHCTEMAX KONMYECTBEHHOE 3HaueHHe LMbpH («Bec»
uudpsel) onpenesseTcs e€ nosuuuei B 3anucu dyucna. [losunum mMu Oynem
Ha3bIBaTh TAKXKE pa3psalaMM Yucia.

InaBpHas xapaKTepHUCTHKA MO3MIIMOHHBIX CHCTEM — OCHOBAHME CHCTE-
™Mbl caucaendsa P. OCHOBaHUE CHCTEMBI CUMCIIEHUS OTIPENeIseT:

* OnpeneiEHHOe KONMYECTRO HHGD, UCTIONB3YEMBIX IS 3aTTMCH YMCEN;

* BeC KaXIOoro paspsiaa (MO3HIMH) B 3alTMCH YMCE.

KonuyecTBo LMdp, paBHOE OCHOBAHMIO CHCTEMBI, a TAKXE COBOKYII-
HOCTb MCITONb3YEMBIX LIM(MP HA3EIBAOT a/PaBHTOM CHCTEMbI CYHCIEHHSA.

Pa3pspl Le0oro YyMcia HyMepyloTcs clipaBa HaleBO, HaYWHasg ¢ HyJIs.
Bec xaxnmoro paspsiia paBeH OCHOBAaHMIO CHCTEMBI CUMC/IEHMsI, BO3BENEH-
HOMY B CTENEHB, KOTOPasi, B CBOIO 04Yepelb, COOTBETCTBYET HOMEPY pa3psana.
Bec kaxmoro paspsina o6pa3syeT 6a3MC MO3MIIHOHHON CHCTEMBI CUHMCITEHUS.
B necsTuuHOM cHCTEME CHMCAEHHM Ga3uC LIeJIOro YKMcia obpasyeT Mmocieno-
BarensHocTh 107, ..., 104, 10%, 102, 10, 1. Hanpumep, B AeCATUMHOM YHCIIe 567
uudpa 5 o3Havyaer naTh coteH, uudpa 6 — mectb necATKoB, uuppa 7 — ceMb
enuHuL. Yucno 567 MOXHO npeactaButh B Buae 5-100+6-10+ 7 - 1 unu
5-102+6-10+7.

IMo3sMUMOHHBIE CHUCTEMBI CYMCIEHMS C OCHOBaHMeM P Ha3bIBalOT
P-nunbivu (nanee 6ynemM obosHauath UX CCp).

3anMch YMca X B P-HYHOI CHCTEME CUMCIIEHUS

X, =X, e X Xy e X X e X

0—1

Ha3biBaeTcs cBEépHyTOH (hopMmoii 3anmucu yKucna (3To NMPUBBIYHAA HaM

¢dopma 3anucH 4ucen). 3nech X, e Xpy Xgy Xy X gy eeey X — LMGPEI

B 3aITUCH YMCIIa, # U M — KOJTMYECTBO LIEJBIX U IPOOHBIX pa3psaoB YHC-

Jjla, p — OCHOBAaHHE CUCTEMBI CYMCIEHHMS, KOTOpas 3alMChIBaeTCs B BHIE

HIDKHEro MHEeKca Crpasa oT yMcia. [I1s yKcen B OECATHYHOH CHCTEME

cyucaenns (CC ) MHIeKC, KaK MPaBUIIO, HE YKA3LIBAIOT.

X, MOXHO MPEACTABUTD TAKXKE B BUJIe MHOTOWIEHA!
X, =x, P+  +x P +x P +x P+ x PP+ . +x P
Takas 3anuch Ha3bIBaeTCs Ppa3BEPHYTOM (POPMOI 3aMMKMCH YucCa.

B mo6oit P-MuHOH cHUCTeMe CUMCIEHMS] HATYpaJIbHbIe YMC/Ia, MEHBILIHE
OCHOBAaHHs, MpeAcTaBNsAlTCa B BUAe onHOM tubpel. Camo yucno P 3anu-
ceBaetca B Bune 10, (P=1- P+ 0). Yucno P? 3anuceiaercs B uae 100,
(P=1-P*+0- P+0), P*3anuceipaerca B une 1000, U T. A., IO aHAJIOTHH
¢ NeCATUYHOH CUCTEMOM CYMCTEHUS,

Ecnu onist 3anucy 1e10ro YMciaa B CHCTEME CUHMCIEHHS ¢ OCHOBaHM-
eM P ucnonbayercs N paspsanoB (uugp), TO KOTHYECTBO pa3THYHBIX YH-
cest pagHo P, ato uncna ot 0 jo PV — 1.

Hanpumep, ecrnu 1ist 3anUcH TeCATUYHBIX YMCET UCTIONb3YeT sl TPH pas3-
psna (x,x,x,), MoxHo 3anucarh 1000 pasHbix yncen — ot 0 1o 999 (10° — 1).
OcHOBHBIE 3a0a4H [TPH H3YIEHUH CHCTEM CUMCIIEHHS:
1) nmepeBon yKMcna U3 OTHOM CMCTEMBI CYMCIIEHMS B APYTYIO;
2) BHITIONIHEHUE apUMMETHYECKHX NEHCTBUI B MPOM3BOJBHOM cHCTEME
CYHHCIIEHHMS.
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IlepeBon uucaa
M3 ONHOH NMO3UHLUMOHHONH CHCTEMbI CUMCJIEHHUs B APYrym

PaccMoTpuM iBa npaBuia nepeBofa YHCes U3 ONHOM MO3HLIMOHHOM CH-
CTeMBI CUMCIIEHUS B IPYTYIO:
1) M3 cMCTEMBI CUMCJIEHHA C MPOM3BOJILHBIM ocHoBaHHeM (CCp) B ne-
cATHYHYIO cucTeMy cuncnenus (CC,);
2) w3 mecATMYHOM cucTeMbl cyHucaeHus (CC, ) B CHCTEMY CUMCIIEHHS
C NpoM3BOJNbHBIM ocHOBaHueM (CCp) *.
OCHOBHOE pa3z/iMyHe 3THUX NMPaBWI 3aBUCHT OT TOTO, B KaKOH CHCTeMe
CYMCIIEHHS MPOBOIATCS BLIYMCIEHHA — B UCXOAHOM MJIM B HOBOM.
Hdns mepeBoma YMCHA XX, | oo X, Xgeee X_ X .o X_, 3AIHCAHHOTO
B P-MYHOI cUCTEME CUMCIEHHs (CCP), B AECATHYHYIO CUCTEMY CUMC/IEHHA
(CCm) MPUMEHSIOT (OPMYJY Pa3lOKECHMS YMC/a 110 OCHOBAHHIO CHUCTEMBI
cuucieHus P:

x -P'+ . +x P +x P'+x_ P+ x_ P+ ...+x_ P

BeiuMcieHus no 3Toi dopMysie NpoBoasATCs B «HOBOH» (JlEeCATHYHOM)
CHCTEMe CUMCIIEHMS. DTO 3HAYMT, UTO LHUPPHI «CTApOii» CUCTEMBI CYHUCIIEHHUSI
W eé OCHOBaHHME NEePEBOIAT B JAECATHUHYIO CUCTEMY CYMCJIEHHS, TOCTE Yero
TPOBOJAST BLIYUCIEHUS.

Ins nepesona uenoro ukcina us CC,j 8 CCp MCTIONb3YeTCs! CIEAYIOIHI
ANITOPUTM: TIOCJIENOBATELHO AT C OCTATKOM HCXOIHOE YMCJIO HA OCHOBAa-
HHWE «HOBOM» CUCTEMBI CUHCIEHUSA P o no.uyqe}mﬂ HYJI€BOro pe3yikTara,
3aMMCBIBAIOT OCTATKH, HAYMHAs C MOCTENHEro, U MOJyJyaloT MpeacTaBleHue
ucxonHoro yucaa B CCp. BbluMcneHusi MPOBOASTCA B UCXOIHOM, WIIH «CTa-
poli» (IeCATHYHOI), CUCTEME CUMCIIEHUS.

IIpaBuna BbINOJNHEHHSA
apupMeTHUYECKHX NelcTBUM

[1paBuna BeinonHeHus apuMeTHUECKUX AeHCTBUI 115 BCeX MO3HLIMOH-
Heix CC onuHakoBel M coBrnianator ¢ npasuiamu B CC, . B ux ocHoBe JiexaTt
TabAMIbI CIIOKEHUS U YMHOXEHHS OIHO3HA4YHbIX Yucelsl. [1pu BEIMONHEHUH
apudmMeTHueckux aeifictBuit B CCp Hamo MOMHHTH O BeTHYHMHE P — OCHO-
BaHWM CHCTEMBI, B KOTOPOM BBITIOJHAIOTCS NEHCTBHS, M O TOM, YTO LMGPHI
PE3yNLTATOB He MOTYT OBITh GOJNbIIE MAKCHMAIBHOM HHMPLI.

B nHdopMaTHKe B OCHOBHOM PacCMAaTPUBAIOTCA CNEIYIOIINE CHCTEMBI:

* necstnuHadg (P=10= P, undpu: 0, 1,2,3,4,5,6,7, 8, 9);

* aBouuHas (P=2= P, undps: 0, 1);

* BocbMepuyHas (P =8 = P, uu¢psi: 0, 1, 2, 3,4, 5, 6, 7);

 uectHanuatepuyHas (P=16= P _, undps: 0, 1, 2, 3,4, 5,6, 7, 8, 9,

A B, C,D,E, F).

167

JlBoHYHAA CHCTeMAa CYHCJEeHHSA

Jna MomenupoBaHusi paboTHl 3JIEKTPOHHLIX YCTPOMCTB KOMIIBIOTEPOB
U Opyrux ycTpoiicts 06paboTku nHdopMauuu npuMeHsierca Haubosee noa-

* OTi MpaBujia MOXKHO MCNONB30BATH WA JIOOBIX ABYX CHCTEM CUMC/IEHHA.
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XoIslllasi ABOMYHASA CHCTEMa CYMCJEHHA. DTO CBA3aHO ¢ HaIEXHOCTBIO
npenctaBieHus uHdp 0 ¥ | B 31eKTPOHHBIX YCTPOHCTBAX KOMIMbIOTEPA.

Hynu MoryT cTosiTh Kak B Hauaje, Tak MU B KOHIIE 3arucH uyucia. Toraa
rOBOPAT O 3HAYAIIMX M He3HAYaMX Hyaax. HesHnavawue Hyau npu 3anu-
CH YMCel, KaK NMpaBuio, OTOpPackIBaIOTCH:

0001001011000,

et —
He3Hayvarlue 3HAYallKe
HYJIH HYJIH

[nst nBOMYHBIX YHCesT AEMCTBYIOT ClleAyIOliNe MPABHIA CJIOKEHHA:

0+0=0
0+1=1
1+0=1
1+1=10

3anuuieM HeCKOJIBKO MEPBBIX YMCE HAaTypajbHOro psna (P,) B 1BOMY-
HOii crcTeMe cuucierust (P,):

P o 11213 4 5 6 7 8 9 10

10

P, | O] 1 |10} 11 | 100} 101 ]| 10| 11 1000 | 1001 1010

Psin uncen B P2 noay4yeH nociefoBaTellbHBIM ﬂpHﬁaBJ’[eHHeM CAHHHLIEI
K NpelbLIylueMy YHCTY, HallpHMeEp:
11
1
100

+

Paccyxaaem Tak: 1o npasuiam ciaoxenus wis CC, 1 + 1= 10; B mnaa-
LieM paspsne (CaMOM MpaBOM) HOJIb MHLLEM, OIWH B yMe. IS CIeoyIoLlero
paspsina: | mitoc 1 B yme Toxe paBHo 10, sanuceiBaeM 10. Takum obpasom,
cneBa n1obasnsieTcs ellé oIMH pa3psil B 3allMCU YKMCIa, B HEM 3anucaHa 1.

l'[epenon ABOHYHOrIo 4yucaa
B JECATHYHYI CHCTEMY CHYHCIEHHA

Bocnosnb3oBaBlivch OpMYIOH pasioXeHUs YMcia Mo OCHOBAHHIO CH-
CTeMBbl CYMCIIEHHMS, MepeBeftM HEKOTOphIE JABOMYHBIC YHCIa B MX AECATHY-
HbIE ITPENCTABIEHUS

D H0IL,=1-24+1.2240-2241-2'+1.20=16+8+2+1=27;
2) 100010,=1-25+0-2+0-24+0-22+1-2'+0-2"=32+2=34.
BaxHo He 3a0bIBaTh, YTO MO3MLIMH LIEJOTO YKMCIA HYMEPYIOTCS CripaBa
HaJleBo, HauuHasa ¢ HyasA. JIng toro ytobel 6bicTpo ¥ 6e3 olMbOK nepeBo-
IUTb ABOMYHBIE YUCA B NECATUYHbIE, NOJIe3HO 3anoMHUTL 6asuc CC, (Beca

pa3psAnoB) XoTs Obl J0 AECATOH CTENeHH OBOMKH:

CcC an pis 2 2 26 2B 222

CC, | 1024 | 512 | 256 | 128 | 64 | 32 [ 16 |8 |4 |2]1

2
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IMepeson uncna u3 aponyHoit CC B necatnunyio CC cBoauTes K cie-
IYIOILIEMY: CJIEOYET B NECATUYHOMN CHUCTEME CUMCIIEHHs CIIOXHTh Te CTENeHU
IBOEK, KOTOpble COOTBETCTBYIOT €AMHHIIAM B 3allMCH MCXOIHOTO IBOMYHOIO
quCia.

IlepeBon NecATHYHOrO YHCJAA
B AIBOHYHYH CHCTEMY CUYHCJIEHHA

Cinocod 1
Ins obpaTHoro mpeo6pasosanusi yncna us CC B CC, Gynem BbIno-
HATH CNEAYIOIIUE OEJICHHUA?
1) mecaTMYHOE YMCIIO JEJIMM Ha JiBa, 3alIUCBIBAEM OCTATOK OT JeJIeHHUS;
2) leylo YacTh YaCTHOIO AETHMM Ha JiBa, MPHUITUCHIBAEM OCTATOK OT Me-
JIeHMs] ClieBa K 3alIMCAHHBIM 0CTATKaM;
3) eciu Lenas 4acTh YACTHOIO paBHA HYJIO, Je/IEHHE TIpeKpallaemM.
OcTaTKH OT AeJIeHUA eCTh LIMGBPHI MTOJY4eHHOTO ABOMYHOTO YHCIA.

ITpumep 2.8. 3ananue ¢ KPATKHM OTBETOM

Mepesenure uncno 81, B ABOMUHYIO CHCTEMy cuMciaeHus. B oTsete 3a-
MUIIMTE TOJBKO YMCIO Ge3 yKazaHUsl OCHOBAHMUSI CUCTEMbI CUMCIIEHHUS.

Peumecuue.

BripaxeHue YactHoe Ocrartok g A
81:2 40 1 =
40:2 20 0 5
20:2 10 0 E
10:2 s 0 2

5:2 2 1 E
2:2 ] 0 2

)
1:2 0 1 ™

BhinuiieM oCTaTKW OT JIEJEHHS B TOM TIOPSIIKE, KaK YKA3bIBAeT CTPEIKA
(cHu3y BBepx). IMoayuum 1010001,

Yacro ans nepesoga 4ucia u3 aecAtHdHoid CC B cMcTeMYy CHHCIEHMS
¢ JIpPYrdM OCHOBAaHHEM JI€JIeHHE 3aruChiBalOT cToibukom. s npumepa 2.8
NefieHUe BhITJISIANT Tak:

_81 |2

80 40 2
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OcCTaTKM OT [IeJICHHsA BBITMCHIBAEM CHMU3Y BBepX (OT MOCIEAHEro ocTaT-
Ka K nepBoMy). OBpaTuTe BHUMAHME, YTO B 3allaHMSIX ¢ KPATKUM OTBETOM
06BIYHO He TpebyeTcs yKasbiBaTh B OTBETE OCHOBAHME CHCTEMBI CUMC/IEHMSI.

OTset: 1010001.

no 2

Bropoii crnoco6 ocHoBaH Ha BbLIGAEHWHM MAaKCHMaJIbHOMH CTENEHH
ypcna 2 B DECATHYHOM YMCie, ero ellé Ha3biBaloT MOCeI0BATENbHbIM
pazIOKeHUEM YMClIa 0 CTerneHsIM NBOMKM (BecaM IBOMYHBLIX pasps-
NOB).

Ecnu B hopMyne pasiiokKeHUs YKUCIa N0 OCHOBAHHMIO CUCTEMBI CUMC-
JieHust P =2, 1o Kaxnas uudpa x; MOXeT NPUHUMATb OQHO M3 JIBYX 3Ha-
yeHHii: 0 wnu 1. Torna sHaueHMe YHClIa NMpeACTABIsSeTC B BUIE CYMMbI
cTeneHei IBOMKM TeX pa3psnos, B KOTOPLIX X, = . TIpolue rosops, eciu
CTeneHb ABOWKM BOLLLIA B Pa3jiokeHWe AeCATUYHOrO YKCia, TO B pa3psie
JBOMYHOIO YHUCIA C HOMEPOM, PABHBIM CTEMEeHH ABOIMKH, CTABUTCS €/I1-
HULa. Ecnu crenenb ABOMKM B pa3fioxeHUe He BollLIa, Ha e€ Mecre cTa-
BAT HOJIb, KAK NMOKAa3aHO Ha puc. 1.

200022 22 20 20 4
23 =16+04+4+2+1 = 1
Puc. 1

T MCXOQHOTO AECATUYHOIO YMCiia g Halo HaiTH TaKoe A1, IPU KO-
TOopoM 2"< g < 27* !, Torma npoMyHasi 3allMCh UCXOQHOIO YyMcaa a Oyner
cocTosiTe M3 1 + 1 uudp, a B No3MLUMK # JBOMYHOTO YHMCIIA 3aIMCLIBAeT-
c eIMHMIIA.

Janee onpenenuM octaTok (a — 2%), obo3Hauum ero tTakxke a. Ecniu
OCTAaTOK paBeH HYJIO, TO BBIYMCIIEHMS IpeKpallawTcs, HM@pbl OCcTaB-
LIMXCS MITAIINX PAa3pAAOB PaBHbI HYIO. EC/iM OCcTaTok He paBeH HyIo,
OMATE ONPENEIUM ISl HETO MAKCUMALHYIO CTelNeHb YKUea 2, He TIpeBbl-
LIAIOLIYIO @, ONpPENeiiM O4YepelHOM OCTATOK U T. .

Ilpumep 2.9. 3anaHue ¢ KPpATKUM OTBETOM
IlepeBecT YKUCIO 74, B ABOMUHYIO CHCTEMY CUHCIIEHHS.

PemeHwue.

1) OnpenenuM ONMXKaAIIYIO MEHBLIYIO CTENEHb ABOIKH, OHA paBHA
20(26=64 < 74 < 128 = 27). 3HauMT, B LIECTOM pa3psile HaAO 3arMcaTh
eIMHHILY, 2 BCETO Pa3psiioB B 3alIMCH YHC/IA CEMb.

2) Ocraérest uncno 74 — 64 (2% = 10. bawkaiiwasi McHbIIas CTe-
neHb ABoiKM — 310 2 (22=8< 10< 16 = 2%, B TpeTHii paspsan 3anu-
1IeM eIMHMILY.

3) Ocraérest 10 — 8 (2°) = 2, 3HaumT, B nepBblid paspsin (2' =2<2<
< 4 =2%) ToXe 3aMuileM eNUHMILY, B OCTAIIbHbIE PA3PAIL — HYJIH.

74,=64 +8 +2, =20+2"2
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TakuMm 00Gpa3oM, CTENEHH ABOMKH, KOTOPBIE BOLLIM B MOC/IEN0Ba-
TeJlbHble BBIYHMTAHMS, NAIOT €OWHHILI B COOTBETCTBYIOILMX pa3spsaax
NBOMYHOTO YHCNA, B OCTANBHBIX paspsaax — Hy/u. [Monyyum 1001010,

OrseT: 1001010.

Ewué npumepsn:

1) 128, = 2" = 10000000,;

2) 35,=2+42"+20= 100011,

,[[,BOPI'-IHaH 3anmMCh YHCEN Hey}lOﬁHa JUIA BOCIIPpHUATHA W ABJIACTCA
OYEHb F]I)OMOJ.D.KO]T"!. ,H,a)((e ABY3Ha4YHBIC IECATHYHBIC 4MUCla B OBOHY-
HOM BHAE MMeIOT ceMb paspsmos (99, = 1100011,). Mostomy B KHMrax
M MPOrpaMMHBIX Cpelax MpeacTaBIeHUe NBOUYHBIX YMCEN 3aMEHSIOT MX
MpelcTaBIeHHeM B BOCBMEPHYHON MW IISCTHAILIATEPHYHON CHCTeMe
cuMcleHHs. DTH JIBe CUCTEMBI CYMCTEHHST SABNISIOTCH «POJICTBEHHUKAMM»
JIIBOMYHOM, TAK KaK OCHOBAHWS CHMCTEM CBSI3aHbl CTENEHHOM 3aBHCHUMO-
cThio: 8 = 2% 16 = 2% D10 HaéT BO3MOXHOCTD JIETKO MEPEXONUTE OT 3a-
nucu yucna B CC, K 3anucam B CC, u CC,, ¥ Hao60poT.

Bocb MepHYHanA CUCTeMa CYHUCNEHUA

B BoCcEMepHYHO cHcTeMe CUMC/IEHMS I 3aITMCH YMCeN MCTOIb3Y-
1otest BoceMb uudp (0, 1, ..., 7). IlepeBon B AecAITUYHYIO CUCTEMY OCY-
ILIECTRISIETCH CTAHAAPTHEIM CIIOCOBOM pa3jIokKeHHs 110 OCHOBAHHMIO CH-
CTEMbI CYMCJIEHMSI, HATPUMED:

726,=7-8+2-8'+6-8=7-64+2-8+61=470,,.

st nepeBona yMcen U3 AECATHYHOM CUCTEMbI B BOCBMEPHUYHYIO CH-
CTEMY MPHUMEHHM METO/, MOC/IEA0BATE/IbHBIX JeTeHUH.

IMpumep 2.10. 3agaHue ¢ KPATKHM OTBETOM

I[Tepesectr uncio 127, B BOCBMEPUYHYIO CHCTEMY CUMC/ICHMS.

Pemenne.
BoiparkeHue YacrHoe Ocrarok
127 : 8 15 7
15:8 1 7
1:8 0 1

3anuiueM OCTAaTKH OT AeNeHHUs B 0OpaTHOM mopsiake: 177,

OrseTt: 177.

Bocemb — 310 2°. CyluecTByeT c¢rnoco® rnepeBona ABOMYHBIX 4YM-
cel B BOCEMepHUHLIe Oe3 NMPOMEeXYTOUHOrO leperoia B JAECATHYHYIO.
Kaxnasa uMdpa BOCBMEPHYHONH CHCTEMBbl CUMC/IEHMWs MpeacTaBisieTcs
YUCIIOM U3 TPEX pa3psAloB B ABOUYHOM CUCTEME, KAK IMOKAa3aHO B Tab-
uue.



OcHOBaHKe CHCTEMBI CUHCNEHMA
2 8 2 8
000 0 100 4
001 1 101 5
010 2 110 6
011 3 111 7

YTOoOBI NMEPEBECTH YMCIIO U3 BOCBMEPHYHOM CHCTEMBI B IBOMUYHYIO,
JMOCTATOYHO KaXmyw 1ubpy BOCEMEPUYHOTO YMC/Ia 3aME@HWUTh NBOMY-
HBIM YHCIOM W3 TPEX paspsinos (Tpuanoit). OnHO3HAYHbIE W ABY3Hau-
HBlE YKMCIA JIBOMYHOTO YKCTA NOTIONHSAOTCS He3HAYalluMH HYJISMH 10
TPEX pa3psaos.

IIpumep 2.11. 3ananne ¢ KPATKHM OTBETOM

IMepeBecTn yncno 701, B IBOHYHYIO CUCTEMY CUHCIIEHHS.

Pewrenue. Lludpa 7 BocbMEpPUYHONI CUCTEMbI CHHUCIEHUS IPEICTAB-
JIs€TCA B ABOMYHOI Kak 111,, undpa 0 kak 000, undpa 1 Kak 001,.
[Mony4um 111 000 001..

He 3abeiBaiiTe, uTo Hamo o0Os3aTeNIbBHO MCIONB30BATE POBHO
TPH ABOUYHBIX pa3psiia IJId MpeacTaBleHus OIHOH BOCEMEPHYHOM
uudpel! EcnM He NMpHIOepXKWBaTbCcA 3TOTO NMpaBHJIa, MOXHO MOMY-
YUTH HEBEPHYIO 3anuch yucna (11101).

OTtser: 111000001.

Jnsi nepeBoma 4YMcen W3 OBOMYHOM CUCTEMbI CUMCIEHHS B BOCh-
MEPUYHYIO HeoOxoauMo pa3buTh ABOMYHOE YMCIO HA TPHAalbl clipaBa
HalneBO M 3aMEHUTb MX Ha COOTBETCTBYIOIUME BOCBMEPHYHEBIE YMCIIA.
HenocTaronie He3Hayauiue HYJIM IOTIHChIBAKOTCA.

IMpumep 2.12. 3ananue ¢ KPATKMM OTBETOM

Mpencrapute yucio 10011110011001, B BOCHMEPMYHOM CcHCcTEME
CYHCJIEHHSI.

Pemenue. Pa3o0béM IBOMYHYIO 3amUch YKUC/IA HA TPHa/bl ClipaBa Ha-
JEBO. l'[pu HGOGXO,B,HMOCTH ClieBa nornUvuieM He3Ha4vyallHe HYJIH.

010011110011001,

(S S S D —

2 3 6 3 1

TlonyumMm 3anuck BOCBMEpPHYHOIO yKcia 23631.
CaMad pacnpocTpaHEHHas OIUMOKA MpPU pellieHWU MoAoOHBIX 3a-
aavy — pasﬁneﬂne HYHCa Ha TpHalbl C/I€Ba HANIPABO.

OTBeT: 23631.
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LWecTHaguarepruHas cuctema CUMCNIEHUSA

B mectHaguaTepHyHOi cUCTEME CUMCIEHMS MCIONB3YIOT 16 umudp
(HamoOMHMM, YTO KOJMYECTBO UMEPP B MO3MIMOHHON CUCTEME CuYMC-
JIeHUsI PaBHO €& OCHOBAaHWIO). B TMO3MLIMOHHBIX CHCTEMAaX CUMCIIEHUS
KOJIMYECTBCHHOE 3HauyeHWe UM(MPHI 3aBUCHUT OT paspsia, B KOTOPOM
OHa HaXoAWTCs, MO3TOMY Bce LUM(PBI NOKHBI 3aHUMATh OIMH pa3psi.
ITockonbKky necsitblo UM(ppPaMu NeCATHYHOM CHCTeMBI 0003HAUMTH BCe
uudpbl HMIECTHAALATEPUYHOM CHCTEMBI HEBO3MOXHO, TO OCTaBILIMECSH
wecTh UMcpp obo3HaualoTess naTUHCKUMU bykeamu: A, B, C, D, E, F,
KOTOpbIE€ COOTBETCTBYIOT IECATHYHBIM 3HaueHusiM 10, 11, 12, 13, 14, 15.

[TepeBon 1wecTHaIUATEPHYHOTO YMCIA B OECATHYHOE OCYIIECTBIISA-
€TCSl CTAHJAapPTHBIM crocoOOM, HO IPU BBIYUCIIEHUSIX BCE lIecTHaALIa-
TEPUYHbIE LM(MPBI 3aMEHAIOTCS COOTBETCTBYIOLMM AECATUYHBIM IPEI-
cTap/ieHueM (BBIYMCIeHU TTPOBOAATCS B HOBOI, necarudHoii CC):

FFl,=15-162+15-16'+1-16°=15-256 + 15- 16 + 1 - 1 = 4181,,.

Ilpy nmepeBonme NECATHMYHBIX YHMCEJ B INECTHAOLIATEPUYHOE TIped-
CTaBJeHKE NPH MOMOIIH MMOC/Ie0BaTeIbHBIX AeleHHi ocTaTkH oT 10 10
15 3aMeHSAIOTCS COOTBETCTBYIOLMMY GyKBaMu oT A 10 F.

Ilpumep 2.13. 3anaHme ¢ KPATKMM OTBETOM

Iepesectn umcno 3556, B MIECTHAALATEPHYHYIO CHCTEMY CHMCIIe-
HHUA.

Pemenue:
BoipameHue YactHoe Ocrarok
3556: 16 222 4
222:16 13 14 (E)
13:16 0 13 (D)

Beinuinem octaTKH OT OeneHus: B o6paTtHom nopsiake. He 3abynere,
4YTO Kaxaas 1udpa NoMKHA 3aHUMATh POBHO OIHY MO3UI[HIO B 3aITMCH
yucna. Camasi pacnpocTpaHéHHas olIMOKa MpH pelleHWH MoaoOHbIX 3a-
a4y — 3aluch HE LIECTHAMIATEPUYHOM LHMPBI, a €€ NeCATUYHOrO 3Ha-
yeHud. g 3Toro npumepa 3anuch 13144 HeBepHa. BepHo# siBisieTcs
3armMch DE416.

OtBet: DEA4,

].HeCTH&IIIlaTb, KakK H BOCEMb, SABJIACTCSH CTCIIEHBIO ILBOI'FIKJ»{, MmoaTo-
MY CYLIECTBYET MPOCTOH Cnoco0 B3aMMHOIO MepeBoia YMCe M3 OOHOI
W3 3TUX CHCTEM B JIpyTyio. ByaeM McIons30BaTh CAenyOUIylo Tabiauiry
COOTBETCTBHH YMCE:



OcHoBaHHe CHCTEMbl CUHCNEHWS

2 16 2 16
0000 0 1000 8
0001 1 1001 9
0010 2 1010 A
0011 3 1011 B
0100 4 1100 C
0101 5 1101 D
0110 6 1110 E
0111 7 1111 F

Y10o6bI NMEepeBecTH YHCIO U3 IICCTHANLATEPUYHOR CUCTEMBI B IBO-
HYHYIO, JOCTATOYHO Kaxaylo uudpy LIecTHAAUATEPUYHOIO 4YMC-
Jla 3aMEHUTh JBOMYHBIM YMCIOM M3 YeTHIPEX paspsiaoB (TeTpanoit).
OnHo3HauyHble, BY3HauYHble M TPEX3HAYHBIE YHMCJA JBOMYHOTO YHCIa
JIOTIONIHSAIOTCS He3HAYALLMMHY HYJISIMM IO YETBHIPEX pa3psioB.

Tlpumep 2.14. 3ananue ¢ KPATKHUM OTBETOM
[Ipeacrasurs yucio FO, B 1BoMYHOM BUIIE.

Pewenue. Uudpa F npencrasaserca kak 111, a undpa 0, xak
0000,. Monyynm FO, = 1111 0000,.
OTtset: 11110000.
Ilnsi nepeBosa UE/bIX YUCEN M3 ABOMMHOM CHCTEMBI B LIeCTHAIA-
TEPUYHYIO HEoOXoAMMO pa3dUTh ABOMYHOEC YMC/IO Ha 4YEeTBEPKM cripa-
Ba HAIEBO M 3aMEHHMTB MX Ha COOTBETCTBYIOLIHE MICCTHANUATCPHUYHBIC

uubdpel. Henocralomiye He3Hauaiye Hy/IM JOMMCHLIBAIOTCS cleBa [PH
He0OXOMUMOCTH.

Ilpumep 2.15. 3apanue ¢ KPATKHM OTBETOM

[Mpencrasurs yucno 10111110011001, B wecTHaALIATEPUYHON cHCTe-
Me CYMCIIEHHS.

PeweHue. Pa306bEM JBOWYHYIO 3aNMCh YKMC/IA HA TETPajibl CIPaBa Ha-
JIEBO. Hp“ HCOGXOJIHMOCTH CJieBa JOoNMMIIeEM HE3HAYAUIHE HYTHU:

10111110011001,

— et e et — e

2 F 9 9

TMonyuum 3anuck mecTHanuaTepuIHoro yncna 2F99

Orset: 2F99.
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Cesi3b MeXIy IBOMYHOH, BOCbMEPHMYHONH M LUECTHAALIATEPHYHOM
CHCTeMaMH CYMCJIEHHA TIO3BOJISIET «TpaH3uTHBHO» yepes CC, nepeBo-
arb yuena u3 CC, B CC 1 HaoGopot. Hanpumep:

1) 56, = 101110, = 00101110, = 2E ;

2) 1A0, = 000110100000, = 110100000, = 640,.

Homep paspapga CC, 3 2 1 0

Bec paspsga 8 CC, 8 4 2 1
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3=2+1 0 0 1 1
12=8+4 1 1 0 0
13=8+4+1 1 1 0 1
14=8+4+2 1 1 1 0
I5=8+4+2+ 1 1 1 1 1

Tabanubl cootsercteuit undp CCy u CC ¢ ux npeincrasieHneM
Tpuagamn U Tetpagamu B CC, MOXHO He 3armomuHath. Mcnonb3yiite
METOJ [MOC/IEN0BATE/bHOIO DPA3/I0XEHMUsI 110 CTENEHAM [BOIKM Jecs-
THYHBIX YKcea oT 0 10 15 B ABOWYHYIO CHCTEMY CUMCIIEHMA, HANPHUMED:
14=8+4+2=1110,, Ecin creneHb ABOHKM BOLWLIA B PasjiOXEHHE,
B COOTBETCTBYIOLIMIA pa3ps 3anuiueM 1, ecin Het — 0.

Ilpumep 2.16 *. 3ananue ¢ BLIGOPOM OJHOTO OTBETA

Buruuciute cymmy uncen x u y, ecin x = 110111, y = 135,. Pesynsrar
MPEACTABETE B IBOMYHOI CHCTEME CUMCIICHHA.

1) 11010100, 3) 10010011,
2) 10100100, 4) 10010100,

Pemenue. BapHaHTbI OTBETA NPENCTABIEHBI B IBOWYHOM CHCTEME,
Mo3TOMY yaoOHee OyleT MepeBecTH YMCIO } B JBOMYHYIO CHCTEMY
M CIIOXHTD YMC/IA B HEil:
y=135= 00!0“1012 = 1011101,.

CxianeiBaeM YMC/1a X M y B CTONGUK ¢ MCMOJIb30BaHWEM TabJIMIIb]
cnoxeHuss CC:

110111
1011101 .
10010100
HanoMHuM, YTO B IBOMYHOU CHCTEME CUMCIIEHHUS:
1+ 1=10;
1+ 1+1=1L

[MonyueHHBIH OTBET CPAaBHUBAEM C BAPUAHTAMH OTBETOB.
OrseT: 4.



IIpumep 2.17 *. 3ananue c BbIOOPOM OJHOIO OTBETA
Beraucnute cyMMy yucen x M y, ecnu x = 110, y = 567,. Pesynsrat
MPeCTABLTE B ABOUYHOMN CUCTEME CYNCICHUS.
1) 1010000000, 3) 110000111,
2) 1010000111, 4) 1010001000,

Pewenne. Ilepeseném oba yucia B CC,, npencrasisisi Kaxayio uudpy
MepPBOro YMCIa TeTpagaMH, BTOPOro YMC/aa — TpHagaMu:

x = 110,,= 0001 0001 0000, = 100010000,;
y =567, = 101110111,

BBINOJHUM ClIOXeHHe YKCeN B CTONOUK:

100010000,
101110111, |

1010000111,
OteeT: 2.

3ajaHusa I caMOCTOATELHOTO pelieHus
3anaHun ¢ BpiGOpPOM OJHOTO OTBETA

Ipumep 2.18. Ha cxeMe HapHCOBaHBI JOPOTH MEXKIY YETbIPbMSI HACENEH-
HBIMM TyHKTaM# A, B, C, D 1 yka3aHbl NpoTSXEHHOCTH JaHHBIX JOPOT.

A

C
B
8

H3BecTHO, YTO KpaTyaiilliee pacCTOSHIE MeXIy Haubosee ylalé HHbIMU
OpPYT OT Apyra NMyHKTamu coctapnsiet 7. Onpegennte MakKCUMAalbHOE 3Haue-
HHE X, IIPH KOTOPOM 3TO BO3MOXKHO.

1 4 3)6

2) 5 4)7

Ilpumep 2.19. Ha cxeMe HapucOBaHBI JOPOTH MEXIY YETHIPbMS HaCENEH-
HBIMM TyHKTaMu A, B, C, D 1 yka3aHbl NpoTsSKEHHOCTH JaHHBIX JOPOT.
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Onpegenvre ABa HanboJee yAAIEHHBIX APYT OT Apyra MyHKTa (IpH ycio-
BHH, UTO TMEPEABUIATHCS MOXKHO TOJIBKO IO YKA3aHHBIM HA CXEMe 0poram).
B orBeTe yKaxuTe KpaTuaiilliee pacCTOSHHUE MEXIY THMH IYHKTAMH.

1) 4 3) 12

2) 11 4) 16

ITpumep 2.20. Ha cxeMe HapMcOBaHBI JIOPOTH MEXIY YeThIPbMSI HaceNéH-
HBIMM NYHKTaMHu A, B, C, D 1 yka3zaHbl NPOTSKEHHOCTH JAHHEIX JOPOT.

IMepenBuraThcss MOXHO TOJNBKO [0 YKa3aHHBIM HA CXeMe JIOpOraM.
Kpartuaiilliee paccTossHHe MeXIy AByMsl HauboJiee yIaneHHbIMU IPYT OT JpPYy-
ra NyHKTaMH paBHO

1) 2 37

2) 5 4) 14

ITpumep 2.21. Ha cxeMe HapMCOBaHBI JOPOTM MEXIY YeTLIPbMS HAcelneH-
HbIMU TIyHKTaMHu A, B, C, D 1 yka3aHbl TpOTSAKEHHOCTH JAHHBIX JOPOT.

[lepensurarbca MOXHO TONBKO [0 YKa3aHHBIM Ha CXeMe [0poraMm.
Kparuaiiee pacctosHHe MexXay AByMs Haubolnee yIlanéHHBIMHU ApYT OT ApYy-
ra MyHKTamH paBHO

1) 4 3) 12

2) 5 4) 15

IMpumep 2.22. Ha cxeMe HapMCOBaHBI JOPOrH MEXKIY YeThIpbMs HacenéH-
HBIMU TIyHKTaMH A, B, C, D 1 yka3aHbl NPOTSOKEHHOCTH AaHHBIX 1OPOT.
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H3BecTHO, YTO KpaTyaiilliee paccTOsSHHE MeXIy Haubonee ynan€ HHBIMH
OpPYT OT Opyra nyHkTamu coctasisier 10. Onpenenute MakcUMalbHOE 3Haue-
HHE X, MTPH KOTOPOM TaKas CHTyallud BO3MOXHa.

1) 4 3)6
2) 5 4)7

TIpumep 2.23. BribGepuTe BApHAHT OTBETA, B KOTOPOM 0OBEMBI I1AMSTH pac-
TMOJIOXEHbI B MMOPSIIKE BO3PACTaHHUS.

1) 30 6wuT, 3 6aiit, 20 6uT, 1 Koaiit, 1040 daiit
2) 20 6wur, 3 6aiit, 30 6uT, 1 Kbaiit, 1040 daiit
3) 30 6wur, 20 6ur, 3 Gaiit, 1040 Gaiir, 1 K6aiit
4) 20 6ur, 30 6uT, 3 aiit, 1 Koaitt, 1040 Gaiit

IMpumep 2.24. BeibepuTe BapHaHT OTBETA, B KOTOPOM OOBEMBI ITAMSITH pac-
MONOXEHBI B IMTOPAIKE yﬁb[BaHHH.

1) 1040 6aiir, 1 KGaiit, 24 6uT, 2 6aidt, 12 6UT
2) 1 Koaiit, 1040 Gaiit, 24 6uT, 12 6uT, 2 Gaiit
3) 1 Koaiit, 1040 Gaiit, 24 6uT, 2 6aiT, 12 6MT
4) 1040 6aiir, 1 K6aitt, 2 6aiit, 24 6uT, 12 64T

IMpumep 2.25. Yucno 1101101101110, B BOCbMEPHYHOH CUCTEME CUMCIEHMA
3aMMChIBAETCs KaK

1) 6667, 3) 15556,
2) 66670, 4) 65551,

IMpumep 2.26. Yucno 10110000101, B BocbMepUYHOMH CHUCTEME CYUCIEHMS
3aIHCBIBAETCA KaK

1) 5064, 3) 2605,
2) 4605, 4) 5411,
IMpumep 2.27. Yucno 1D5,, B BoCbMEPUYHOI CUCTEME CUUCIIEHHS 3aITHCBI-
BaeTcA Kak
1) 825, 3) 527,
2) 13222, 4) 725,
IMpumep 2.28. Yucno 2D5 B BOCBMEPUYHOI CUCTEME CUMCIIEHHS 3aIIMChI-
BaeTcs Kak
1) 5521, 3) 1255,
2) 1325, 4) 5231,

ITpumep 2.29. Yucno 25, B LIECTHAALIATEPUYHOM CHCTEME CUMCIIEHHA 3a-
N1ChIBaeTCs Kak

1) Al 3) 15,
2) 19, 4) F9,

2 3ak. 510 33



Ipumep 2.30. Yucno 73, B miecTHaALATEPUYHONH CUCTEME CUMCIEHMS 3a-
MHCHIBAETCS KAk

1) 311, 3) 3B,
2) 143, 4) E3,,

Ipumep 2.31 *. Boruucnure cymMMy uucen x u y, ecnu x =771, y = 1101,
Pesynbrar npeacrasbTe B IBOWYHOM CHCTEME CUMCIIEHHS.

1) 100110110101, 3) 100100110010,
2) 110110110010, 4) 100110110010,

3anaHud C KPATKHM OTBETOM

INpumep 2.32. KonuvecTBO pasnM4YHBIX KONOBbIX KOMOMHALMN IMUHOH
B [Ba CMMBOJIA, KOTOpble MOXHO COCTaBHTb, UCTMONB3ys andaBUT U3
TPEX CHMBOJIOB PABHO

IMpumep 2.33. KonMuecTBO pasnvy¥HBIX MOCIEAOBATE/IBHOCTEH M3 CHMBO-
JIoB + U — («IUTI0OC» U «MUHYC») JUIMHOH POBHO B INSITh CHMBOJIOB paB-
HO

IIpumep 2.34. KoJMYeCcTBO pa3/fMYHBIX IMOCJIEAOBATENbHOCTENR IUJIMHOMK
B IIECTh CHMBOJOB M3 LHhp 0 1 1 paBHO

ITpumep 2.35. CKonbKO pasiHyHBIX MOCHEAOBATENILHOCTEH JJIMHOH B TPH
CUMBOJ1a MOXHO cocTaBuTh U3 6ykB Q, W, E, R, T, Y?

IIpumep 2.36. CeroBoe Tab/I0 COCTOMT U3 JIAMMOYEK, KAX1asd U3 KOTOPBIX
MOXET HAXONMTBLCH B IBYX COCTOSHHSIX («BKJIIOYEHO» WIM <«BBIKIIIOUE-
Ho»). Kakoe HaMMeHbIllee KOMHYECTBO JIAMIOYEK NODKHO HAXOMMTHCS
Ha TabJs10, 4TOOBI C €ro MOMOILIbIO MOXHO ObLIO NepenaTh 14 pa3snHYHbBIX
CcUrHanos?

IIpamep 2.37. CKoNbKO pa3HBIX OYKETOB MOXHO COCTABMTh W3 TPEX LIBET-
KOB, €CJIH Y BaC €CTh HEOrpaHHYeHHOE KOJIMYECTBO TIONBIAHOB U Hap-
uccon?

IMpumep 2.38. Ckonbko K6uT nHopMaunK coqepXuT cooblieHHe 0ObE-
mMoM 10 K6aiit? B oTBeTe ykaxuTe OMHO YUCIO.

IMpumep 2.39. Cxonbko K6ut uHbopMaluu coaepxut coobiieHue o6bE-
MOM 2048 6uT? B oTBeTe yKaXHTe OIHO YMCIIO.

IMpumep 2.40. Ckonbko K6aiiT nHdpopmauuu cogepxur cooblieHne 00bé-
MoM 25 Baitt? B oTBeTe ykaxkuTe OIHO YHCIIO.

ITpumep 2.41. Ckonbko GaiT MHGOPMALMKM COIEPXKHT COOOLIEHHE OOBE-
MOM 2 Kout? B oTBeTe YKaXKHTe OIHO YHCIO.
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Ipumep 2.42. Yucno 11100101, B gecaTu4HON CHCTEME CUMCIEHMH paB-
HO

Ilpumep 2.43. Yucio 100000001, B necATHYHON CHCTEME CUMCIICHMS paB-
HO

IMpumep 2.44. Yucno 1101, B necATHYHOH CHCTEME CUMCIIEHUs paB-
HO

IMpumep 2.45. Yucno 100000, B necsATHYHOH cUCTEME CUMCIEHHS paB-
HO

Ilpumep 2.46. Yucno 10001001, B necATH4YHOM CHCTEME CUMCIEHHMA paB-
HO _

IIpumep 2.47. Yucno 255, B ABOMUYHOMN CHCTEME CUMCIEHHSI 3aNTUCHIBAETCS
Kak

IMpumep 2.48. Yucino 196, B 1BOMYHOM CHCTEME CYMCICHHUSA 3AIIHCHIBACTCH
Kak .

IIpumep 2.49. Yucino 73 B ABOMYHON CHUCTEME CYMCIICHMS 3aIMCHIBAETCH
Kak .

IIpumep 2.50. Yucno 64, B ABOMYHONH CHCTEME CYMCIICHMS 3aIHCHLIBACTCS

KdK .

10

IIpamep 2.51. Yucno 131 B ABONYHOM CUCTEME CYMCIEHHS 3aTIUCHIBAETCA
KaK _

rMABA 3

KOMMbIOTEP KAK YHUBEPCAJIbHOE YCTPOUCTBO
OBPABOTKH UH®OPMALIHH

OcHOBHbIE KOMITOHEHTDI KOMIIBIOTEPA H HX d:ymcmm

Komnelorep — 3T0 ycTpoiicTBO, MNpeiHa3zHayeHHOe JUIS aBTOMaTHYe-
CKOTO BBITIOJIHEHHSI TOCJEN0BATENBHBIX AEHCTBUH B COOTBETCTBMHM C 3ajl0-
JKEHHOH NporpaMMoii.

OcHOBHBIE KOMIIOHEHTBI, 00ecrneyrBalolliMe paboTy KOMIbIOTEPA, — 3TO
annapatHoe oOecneyedne (Hardware) u nporpammuoe odecneyenue
(Software).

Jlia onvcaHWa NpUMHUMIA JeHCTBUS, KOHOUIYpallMi M B3aUMHOIO coe-
JIVWHEHHS] OCHOBHBIX JIOTHYECKHUX Y3JI0B KOMIBIOTEPA UCIONB3YETCS TEPMUH
«APXHTEKTYpa».

KoMmnelorep BkIoyaeT B cels wembipe OCHOSHbIX 6uda alNapaTHbIX
YCTPOMCTB, MO3BONAIOLIMX IOJIY4aThk, [IepelaBaTh, XpaHUTEL U 0OpabaTkiBaTh
WHbOpMaLUIO:

* ycTpoiicTBO 00paboTKK U ynipaBieHusi (mponeccop);
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* YCTPOHCTBO XpaHCHMS (BHYTPEHHAA U BHEIIHANA NAMATD);
* ycTpoiicTBa BBOMA (KJIABHMATYPA, MBIIIL, IUIAHINET, CKaHep);
* YCTPOMWCTBA BbIBOMA (AMCILIEH, MPUHTEP, ILIOTTEP).

MoTokH MHdOpMaLWKM B KOMNbIOTEpPE

Beon |‘—>| IMamsars |<—>| BriBon

A
Y

[ [Tpoueccop |

Ilpu paborte komneloTepa MHGOPMaLMsa 4Yepe3 yCcTpoilcTBa BBOAA IO-

najgaer B namsATe. [Ipoueccop M3BneKaeT U3 NMaMATH JaHHbIE (JaHHbIE — 3TO
uHbopMaLms, NpeiacTaBleHHAs: B MaMSATH KOMIIbIOTepa), oOpabaThiBaeT MX,
3aTeM IoMellaeT B NMaMsTh pe3ynsratel obpaborku. Janee 3TH pe3ynbTaTH
coo0111a10TCs M0/L30BAaTENI0 Yepe3 YCTPOMHCTBa BHIBOJA.

IIporpaMmMa — 3TO MOC/IENOBATENLHOCTE KOMAH/, TPEANMMChIBAIOIIMX

KOMITBIOTEPY IMOPSL0K €ro AeicTBHI 110 06paboTKe JaHHBIX I JOCTHXKEHHS
KOHKPETHOTO pe3y/ibTara.

HMMeHHO TporpaMMbl YNpaBisiiOT annapaTHbIMU YCTPOMCTBAMH KOM-

NblOTEPA.
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IIporpamma — naHHbIC, TIpeNHA3HAYEHHBIE JUISI YIIPABICHHMS KOH-
KPETHBIMH KOMITOHEHTAMM CHUCTEMbI 00paboTKH MH(MOPMALIMK B LIEIAX
peanusanuu onpenenéHHoro anroputMa (FTOCT 19781-90).

Apxutektypa choH Heiimana

B 1946 roaoy IxoH ¢oH HeiiMaH M ero Kosuierd, paborasiiyde Hal
CO3JaHHEM IIEPBOH B MHpPE JIAMIIOBON 3JIEKTPOHHO-BBIYHCIUTENBHOM
MamiMHel (OBM) ENIAC, BHIBHHYJIH OCHOBOINOJATAIONINE TTPHHIIM-
MBI [ocTpoeHUsi Haubonee 3HEKTUBHON apXMTEKTYpPhl KOMIBIOTEPA.
Ceifyac Takyl0 apXMTEKTYpy Ha3bIBAlOT KJIACCHYECKOM, WIH apXHTeK-
Typoii ¢on Heiimana. OHa npenycMaTpuBaeT, YTO MPOLECCOP COCTO-
WT U3 OJHOTO apuMemuKo-102u4ecko20 ycmpoiicmea, yepe3 KoTopoe
MPOXOAMT MOTOK AAHHBIX, H H3 OOHOTO Ycmpolicmaea ynpasaenus, uepes’
KOTOPOE MPOXOIUT MOTOK KOMAaHII.

ApudmeTHKO-JI0THYECKOe ycTpoicTBo (AJIY) — MO3r KOMIbIO-
Tepa, OH BBITMIONHAET JIOTHYECKHE M apH(MeTHYEeCKHe OIepallMd Hal
JAHHBIMH, XPAHSLIMMHCS B NAMSTH. ¥YCTpoicTBO ynpapiaeHus (YY)
yrnpasisier U obecrneyrdBaeT KOHTPOJIL Hal BCEMH YCTPOHCTBaMH, IOMI-
KIIOUEHHBIMH K KOMIIBIOTEPY, VIpaBasieT MOCHENOBATENBHOCTBIO BHI-
TIOTHEHUSI KOMaH]1 B ITPOTpaMMe.

B knaccuueckoif apXHTEKType KOMIIBIOTEPA BBIIENSIOT ABa BHIA T1a-
MSATH — GHYMPEHHIONW W GHEWHIOHO.

BHYTpeHHsASI HAMATB — 3TO 3IEKTPOHHOE YCTPOMCTBO, B KOTOPOM
XpaHUTCca WH(MOpMalLlMa, ¢ KOTOpOil KOMIbIOTEp paboTaeT B JaHHBIM
MOMEHT: JaHHbIe, KOMaHIbl MCMOMHSEMOM NMPOrpaMMbl, YIIPaBsIONIHe
nporpaMmel. B coBpeMeHHBIX KOMNBIOTEPAaX BHYTPEHHSISI MaMSTh Mpel-



CTaBlieHa ONepamueHbiM 3anomunarowum ycmpoticmeom (O3Y, npy-
roe HasBaHHe — onepamuenas namsams, OIl), ceepxonepamuehbim
3anomuHaiowum yempoiicmeom (K31I) U HOCMOAHHBIM 3ANOMUHAIO-
wium yempoiicmeom (I13Y). O3Y u K311 ABNSIOTCH d3HEPro3aBUCHMBIMH
yCTPOHCTBAMM, MPH BHIKIIOYEHHH MUTAHUA HHMOOPMALIMA U3 3THX BUIOB
MaMsITH HCHE3aeT.

HauvMeHBIIHH 3J1eMEeHT IMaMATH KOMIIBIOTEPa Ha3blBaeTCH 6umo.u
namamu. B kaxnoM buTe MaMsTH B JaHHLIH MOMEHT MOXET XpaHUThCS
OJIHO M3 JIBYX 3HAUYE€HUH — HOJIb MW eIMHHALIA.

TexHuueckasi pealv3alusi JBOMYHOTO KONHMPOBAHHUSI 3HAYMTENBHO
npolle, YeM, Harpumep, JecaTHyHoro. Takylo CHCTEMY JIErKO peann3o-
BaTh B MIEKTPOHMKE, TaK KakK s He€ TpeDyeTcsi BCero [Ba YCTOMYUBBIX
COCTOSIHMSI, MJIH JIBA PaslIMYHBIX CUrHAIA (eCTh TOK — HET TOKa, HaMar-
HHYEH — HE HAMarHu4eH M T. 1m.). YeM MeHbIlIe KOJIHYECTBO COCTOSI-
HHH y 27eMeHTa, TeM Bbllle TOMEXOYCTOMYHUBOCTb, HANEXHOCTb U TEM
OricTpee oH MoxeT pabotats. KpoMe Toro, nBonyHas apHpMeTHKa sB-
JIsieTcs JIOBOJIbHO INpocToi. ITpocThIMK SBASIIOTCH TAONMHLbl CIOXEHMS
M YMHOXEHHS — OCHOBHBIX AeicTBMIT Hax uncnamu. Jlornueckue ore-
PalMM TAaKXKe JIETKO PeaIM3yIoTCAd B IBOWYHBIX KOJax.

Henocratok 1BOMYHOIO KOOWPOBAHUA — JUTMHHBIE Kobl. Ho B Tex-
HHUKE JIerde HMETh 1610 ¢ OONbIIMM KOJMYECTBOM MPOCTBIX 31€MEHTOB,
4EM C HEOOJIBIIIUM YUCIOM CIOXHBIX.

Hcnonw3zosanue B KOMIILIOTEDPE ILBOPI‘IHOﬁ CHCTEMBI CYHCICHHA AB-
nsieTcsi ooHUM U3 npuHUMIoB ¢doH HeiliMana. Ero HaselBaloT mpHHOM-
NMOM JABOWYHOCTH. JJaHHBIE ¥ NMPOrpaMMel B TAMSITH KOMNBIOTEPA Xpa-
HSITCS1 B BUJIe IBOMYHOIO Koza.

ITpasunio pasMeleH|s NIporpaMM U JAHHBIX B NTaMATH KOMIIbIOTEPA
ABNsAeTCA ApYrMM NpMHUMINIOM ¢doH Helimana. OH HasbIiBacTCA MPHH-
LMIOM XPAHUMOM NPOrpaMMbl UIH MPUHIMIIOM OJNHOPOJHOCTH NA-
MSATH.

BHYTpeHHsISl NaMsiTh KOMIMBIOTEPA UMEET C80UCMEO OUCKDPEemHO-
cmu. OHa COCTOMT M3 OTAENbHBIX 4acTUll — OuUT. Bmopoe ceoiicmeo
BHYTPEHHEH namsitu — adpecrHocme. Bee Gaitrel (1 Gaitt = 8 6uT) BHY-
TpeHHel naMsTH MPOHyMepOBaHkl HauUMHast ¢ Hys1. [TopsinkoBkIif HoMep
DaiiTa HaspIBaeTca ero aapecoM. IIpHHIMN anpecHOCTH, CJIEeNYIOIIUR
npuHuMn ¢poH HeitmMaHa, o3Havaer, 4yTo 3aNMch MHMOPMALIMK B TTaMATb
H YTeHHUE €€ U3 NaMATH IIPOU3BOIMTCA I10 alpecaM.

Hcnonnsiemas nporpaMMa cOCTOMT M3 Habopa MallMHHBIX KOMaH/I,
PacIio/IOKEHHBIX B sTUeifKax MaMAaTH APYT 3a ApyroM. MalMHHas KoMaH-
J1a — ONMMCaHMUE NEMEHTAPHOM onepaurM, KOTOPYIO 10JKEH BHINOJIHUTE
KoMmrbioTep. KoMaHabel XpaHaTca B ssueiKax NMaMsTH B IBOHYHOM KOJE.
B ofuiemM ciyyae KOMaHOAa COAEPXHT: KOJI BBINOJHSAEMOM OMepaluH;
yKa3aHU!sl TI0 OMPEIENCHUIO ONIEPAHIOR (MM MX aJiPEcOB); YKa3zaHus 1o
pa:meme}-lmo nojiyvaemMoro pesynbrara.

B npoueccope MMEKTCH ChnelHalbHbIE queifKkyu naMaTv — pesu-
cmpbi. Bee peructpel nMeloT uMeHa. B ycTpoiicTBe yripaBiieHUsi OOUH U3
PErUCTPOB — CYETYMK KOMAHJ — XPaHMT aJpec SYEHKH BhHINIOJIHSAEMOM
KOMAaHJIBL.
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Ilpouecc BEIMOMHEHUS KOMaHABl MOXHO pa3buTh Ha Cleayroliue
LLIArH:

1) YcrpoficTBo ynpaBneHusi MO CONEPXKMUMOMY CUYETYMKA KOMaHI OIpe-
JenseT afipec cleayouei KoMaHasl B naMaTH. CYETUMK KOMaH] yBe-
JIMYMBAETCS M YKA3BIBAET Ha CIIEAYIOLIYI0O KOMaHIy NporpaMMel.

2) YerpoiicTBO yrpaBlieHUsI U3BJIeKaeT KOMaHAy K3 NaMsATH, onpene-
JIAeT THII onepaLid, KOTOpPYIO HO/DKHO BbIMOAHHTbE apH(MMETHKO-
noruyeckoe yctpoiictso (AJ1Y), 3arpyxaer faHHBIE, HAN KOTOPEIMH
6yneT NpoU3BOAMTLCS onepaius (onepaHiasl), B peructpsl AJ1Y.

3) ApudMEeTHKO-JIOTHYECKOe YCTPOMCTBO BBIMOMHAET OMEpalyilo Hax
naHHbIMHU. Pesyibrat octaéresi B peructpax AJIY win 3anuceiBaeTcs
B MMaMATh I10 aipecy, yKa3aHHOMY B KOMaHIe.

4) Illary 1—3 noBTOPAIOTCS A0 3aBepllieHUA BHIMIOJHEHUS BCEX KOMaHI
MporpaMMeal.

Tak Kak ¥ KOMaHIbl, U JaHHbIE XPAHATCA B IBOMYHBIX KONAX, KOM-
MBIOTEP HE PA3JIMYAET, YTO UMEHHO XpaHHUTCS B KOHKPETHOM siueiike na-
MSATH — KOMaHJa WK JaHHble (Hampumep, uucno). Ham komaHzamu
M HaJl JaHHBIMW MOXHO BHIMOJIHATL ONWHAKOBHE JeiicTBUS. DTO 03HAa-
YaeT, YTO MPOrpaMma B MOMEHT BBHITIONIHEHUS] MOXET M3MEHSITh YacTH
caMoii ceDsi, a HEKOTOpBIE MPOrpaMMElI MOTYT B pe3yJbTaTe CBOEro BhI-
MOIHEH WS CO3/1aBaTh JAPYTUe NMPOrpaMMBbl.

HmeHnHo pasmeleHue NporpaMMbl B NaMsTH KOMIbloTepa obe-
CreYyMBaeT aBTOMAaTHYyecKHii PEXHMM BBIINOMHEHHWSA KOMAaHI. (J],O 3ITOTIO
MporpamMmbl 3aJaBallMiCh, HallpUMED, MyTEM YCTAHOBKM IE€PEMBIYEK Ha
CrneuHalbHOH KOMMYTALIMOHHON TMaHeNIn.) DTO MO3BOJSIET MPOLIECCOPY
BBITTOJIHATE BCIO MIPOTrpaMMYy B OMNpene€HHOMN MoCcIef0BaTeIbHOCTH, Ha-
3paHHOH poH HeliMaHOM NPpUHIMIIOM NMPOrpaMMHOIC YNpaBJeHHA.

Apxutektypa IBM, noctpoeHHo#
Ha npuHuunax coH HermaHa
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BBOJA > BHYTpeHHsIs MaMsiTh BHeHsis
namMsTh
Yerpoiictsa | nporpamma | | maHHbie | [%
BBIBONIA
YerpoiicTBo ApudMETHKO-
yrpaBieHHUs JIOTHYECKOE
YCTPOHCTBO
IMpoueccop

BHemHAA NaMATh — 3HEPTOHE3aBUCHMBIE YCTPOICTBA UIS IONTO-
BPEMEHHOTO XpaHEHWsl NAaHHBIX WM NporpaMM (MarHWMTHHIE M OITHYE-
ckue avcku, DVD, dnsm-naMare). Ornuvyaercss oT BHyTpeHHeH namsi-
TH OONBIIMM O0BLEMOM, MeHblIIIEH CTOMMOCTBIO B pacuéTe Ha OIuH OaiiT
XpaHuMoi uHGopmaluuu, 6oee HU3KOH CKOPOCTBIO AOCTYMA K JaHHBIM.



YerpoiictBa BBOAA,/BBIBOAA — 3TO JIIOOLIE YCTPOICTBA, KOTOPBIE
MOTYT MCMONB30BAThCS KOMITBIOTEPOM VISl TIOJNyYyeHHS M BHIBOZA MH-
dopmaumuu. Hanpumep, BBecTH MH(POPMaLIMIO MOXHO ¢ MTOMOILUBIO Ki1a-
BHATYphbl WJIM CKaHepa, a BRIBECTH — Ha MPHUHTEP WIM MOHHUTOP.

YeTpoicTBO NEePCOHANBHOIO KOMNObIOTEPA

CospemeHHble IBM 6bIBalOT pa3HBIMM — OT CYNEPKOMITBIOTEPOB IO
HeTOYKOB — M MCIIONb3YIOTCA ISl pasHbiX ueneil. CaMbIMM pacrpocTpa-
HEHHBIMH ABISIOTCA nepcoHaabHbie KoMmnbloTepsbl (ITK). OHM nmoctpoeHBl
M0 APUHUURY OMKPbIMOU apxumexmypst, pa3padOTaHHOMY KOpriopalHei
IBM u npeanonaraloliemy:

* HaaWyue odeid MHOOPMAaLUMOHHON LIMHBI, K KOTOPOii MOAKIII04YaloT-

¢S IOTIOTHUTENIbHEIE YCTPOMCTBA Yepes pa3héMbl paclUIUpEHUST;

* MOIYJIBHOE MTOCTPOEHHE KOMIBIOTEPA;

* COBMECTHMOCTb BCEX HOBBIX YCTPOMCTB M MPOrpaMMHBIX CPEICTB

C MpenblIyLMMK BEPCUSIMHU.

[IpUHUMI OTKPEITOH apXUTEKTYpPHI [MO3BOJISIET [10AL30BATENI0 KOMILIEK-
TOBaTh HYXHYIO €My KOH(HIYPALIMI0O KOMIBIOTEPA M MPOU3BOAUTE NPH He-
06Xx0IUMOCTH €€ MOAEpPHM3ALIHIO.

myHKLI,ﬂOHaJ'IbHaﬂ CxXema nepcoHa/ibHOro KOoMnbloTEpa

LleHTpanbHBIA BHyTpeHHSsIs
MpoLEeccop namMsTh

I ]

CHcTeMHas MaruHeTpab
(1KMHa JaHHBIX + LIMHA afpeca + WHHA YIIpaBJeHUs)

I\ A 0 A

[ momutop | | knaBuatypa | [ mpuntep | [ amckomon |

B INK ucronb3yioTcst CrielHaTbHbIe CXeME YIIpaBieHus paboToii BHeLl-
HMX YCTPOMCTB — KOHTPOJUIEpPHI (afanTepsl, M1aThl, KapThi). CyllecTBYIOT
KOHTPOJUIEPE JMCKOBOIA, MOHHWTOpA, TNpHHTEpa, ceTeBas KapTta W T. 1.
VHuBepcalbHEIH KOHTPOJUIEpP IO3BOJSIET IMOAKIIOUATE uyepe3 pazsém USB
pa3Hble BAAB! YCTPOICTB.

[TepecbuUiKa NaHHBIX U TIPOrpaMM OT OIHOIO YCTPOUCTBA K APYTOMY OCY-
HIECTBASIETCS 10 CHCTEMHOM IIMHe (CHCTeMHOH MarucTpaiM), Koropas
obecneyrBaeT BRICOKYIO CKOPOCTh Nnepenayr HHdopMalvu.

Iluna — aT0 Kabesb, COCTOAIIMI M3 MHOXecTBa MNpoBoAHMKOB. [lo
ONHOM TpYIIe MPOBOIHUKOB — IIHHE IAHHBIX — Iepenaércs obpabaTei-
BaeMasi uHdopMmalus, 1o Apyroifi — MHHEe anpeca — ajpeca NMaMATH HIH
BHEILHUX YCTPOICTB, K KOTOPLIM obpailiaercst npoueccop. Tperbs yacTh Ma-
THCTPaJIM — IIMHA YNPaBJeHHs, N0 HEll NMepenawTcs yNpasisolHe CUTHa-
Jibl (HalipUMep, CUTHaJl K Haualy paboThl yCcTpOHCTBa).

K Maricrpanu MOTYT NOIKIIOYAThCS AOMOMHMTENbHBIE MNepudepuii-
Hble YCTPOMCTBa, ONHHM MOMIENM YCTPOMCTB MOTYT 3aMEHSIThCH JPYTMMH.
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Kaxnoe noaxioyaeMoe YCTPOICTBO TNMOMYYaeT HOMEpP — ajipec YCTpOMCTBa.
HMHdpopMaLus oT npoueccopa NMojaércs Ha KOHTPOJUIEp, YNpaBIAIOMHH pa-
boroit ycTpoiicTa.

MarucTpaib, Npoleccop ¥ BHYTPEHHSIS MaMsATh PacroiiaraloTcss Ha Ma-
TEPUHCKOI miate kKommbioTepa. [IoMMMO OCHOBHBIX YCTPOWCTB, MaTepHH-
CKasl MJaTa CONEePXUT MHOXECTBO C/IOTOB JUIS MOAK/IIOYEHHUS] KOHTPOJUIEPOB
YCTPOMCTB BBOJA,/BbIBO/IA M IPYTMX KOMIIOHEHTOB (3ByKOBasi, BUIEO, CETeBast
KapTel M T. 1.).

OcHOBHBIE XAPAKTEPHCTHKH
NepcoHAJBRHOI0O KOMNeHOTEPpA

ITporieccop xapakTepH3yeTcsl TAKTOBOM YacTOTOM W pa3psAIHOCTBIO *.

TakroBaa yacToTa — 3TO KOJIWYECTBO TAKTOB IPOLIECCOPa B CEKYHIY,
a TAKT — [IPOMEXYTOK BpPeMEHH, 32 KOTOPLIH BBHITIONHSETCS] 3/IeMeHTapHas
onepauusi (Hanpumep, cinoxeHue). HekoTopble onepalMyd BBIMOTHAIOTCS
MPOLIECCOPOM 33 HECKOJILKO TaKTOB.

3anaércs TAKTOBasi YacTOTa CMELMATbHOM MHUKPOCXEMOIl — reHepaTo-
POM TaKTOBOH 4YacTOThbl, KOTOPBIi BhlpabaThiBaeT NEPUOIUYCCKHE UMITY/Ib-
cbl. Takmoeas wacmoma — 3TO YUCNO BbIPABGATHIBAEMBIX 33 CEKYHAY HMM-
MYJIbCOB, CHHXPOHU3MPYIOUINX paboTy y310B KoMmnbloTepa. OHa u3MmepsieTcs
B Merarepuax (MIu) u rurarepuax (I'Tu). MMeHHO TakTOoBasi YyacToTa omnpe-
nendgeT ObICTPOAECHCTBHE KOMITBIOTEPA.

Pa3pannocTs npoueccopa — MakCHMalibHasl JUIHHA JBOMYHOIO KOaa,
KOTOPBII MOXeT 06pabaTeIBaThCA WIH MEpPeaaBaThCs MPOLECCOPOM LEIUKOM.
CospemenHsie TTK o6b1uHO pa6oTaioT ¢ 32-pa3spsiHbIMU WIH 64-pa3paaHbl-
MH IIpOoLiecCOpaMHM, CYLLIECTBYIOT IPOLIECCOPHI C pa3psnHOCTEIO 128 HUT.

Jlns BHyTpeHHel NaMATH caMOil BaXKHO# XapaKTepHCTUKOI siBIsieTcst e€
00bEM. 11 paboThl COBpEMEHHELIX MporpaMM TpedyeTcs orepaTHMBHasi na-
msaTh 128 M6aiit, 256 M6GaiiT 1 Gosnblie.

CucTeMHAas LIMHA XapaKTEPHU3YeTCsl TAKTOBOM YacTOTOH M paspsii-
HOCThIO. KonuuecTBo OHOBPEMEHHO MMepefiaBaeMbIX M0 IIMHe GUT Ha-
3bIBAaETCS Pa3pANHOCTBI0 MIMHbI. TAKTOBas HacroTa INMHBI — 3TO
4acToTa, ¢ KOTOPOil MPOHCXOAUT OOMEH NaHHBIMH MEXY MPOLIECCOPOM
H CUCTEMHOW IUMHOH KOMINBIOTEpA, U3MEpsETCs] B Merarepliax 4 rura-
repuax.

Bonee nonpobHylo MH(pOpMaLKMIO 0 cOCTaBe TNEPCOHANIBHOIO KOMITBIO-
Tepa, XapaKTepHCTHKAX ero YCTPOICTB MOXKHO HAWTH B yueODHMKAX U JpyTHX
HCTOYHHUKAaX.

IIporpammHoe obecneyeHue

Bce nporpamMmbl, XpaHsAIMeCs B MaMATH KOMITBIOTEPA, COCTaBIISIIOT €ro
nporpammMuoe odecnedenue (ITO).

HekoTopele nporpaMMel ciyXaT AJjisl TOTO, YTOBbI YIIPaBJATh YCTPO#i-
CTBaMHM KOMITbIOTepa, nporpamMMamu M (aitnamu. COBOKYIMHOCTH TaKHX

* CoBpeMeHHBIE TIPOLIECCODPHI XaPAKTEPH3YIOTCS TAKXKE KOJIHMUYECTBOM SMiep, KO-
JIMYECTBOM JIOTHUECKMX MPOLIECCOB Ha PO, YPOBHAMM M Pa3MEPOM K3111a [pOLecco-
paMT I
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[IPOTPaMM KOMIIBIOTEPA HA3bIBAETCS CHCTEMHBIM HPOrpaMMHbIM obecme-
yennem. HauGonee BaxHoit cocrapnsmoueii cucremyoro IO sipnsiercs: one-
PAallHOHHAA CHCTeMa, DGECHB‘]HBaIOH.IaH B3aMMONEHCTBUE TaMSITH C npo-
LECCOPOM, TMOooepXHBarLIas JHanor ¢ noJb30BaTe/IicM H YIpaBIAKOLIas
ycTpoiicTBaMu KoMmmbloTepa. K onepanoHHBIM CUCTEMaM OTHOCSITCSI, Ha-
npumep, UNIX, MS DOS, MS Windows, MAC OS, Debian u ap.

[MporpaMmsl, MO3BOJAIOLIME pelllaTh 3aJavd [OJIb30BaTeNs, Ha3bIBa-
I0TCS MPHKIAAHBIMH nporpammamu (mpuknanueiM I1O0). K npuknanHeiM
MporpaMmMaM OTHOCATCS, HAlIPUMED, TEKCTOBBIE M rpadMuecKue pelakTophl,
3IEKTPOHHBIE TAOMULIbI, HTPBI M T. 1.

BLOeAsiiOT TakkKe MHCTPYMEHTAJbHOE mporpaMmHoe ofecneve-
HHE — MPOTPAMMBI M CPelbl, TIPH TOMOIIM KOTOPBLIX NMPOrPaMMMCTEI pas-
pabaTHBAIOT JAPYIHe IpOorpaMMbI-TIpHIokeHuss. K WHCTpyMeHTanbHOMY
nporpaMMHoMy obecnedyeHH0 oTHocATcs, Hanpumep, Borland C, Borland
Pascal, MS Visual Studio, Java Eclipse, Borland Delphi u np.

BzaumMoneiicTBHe NOIb30BATENA C KOMIBLIOTEPOM

[lns Mcronb30BaHUS KOMIBIOTEPA HANO HE TOIMbKO NMOHMMATh €ro BO3-
MOXHOCTH, HO M 3HaTb OCHOBHbIE NPHEMBI M TpaBWIa B3aHMOAEHCTBHA
¢ HUM. JlOCTYIHBIE MOJIb30BATENIO CIIOCOOBI B3aHMONEHCTBHA C MPOrpam-
MaMHM M YCTPOMCTBAMH KOMIMBIOTEPA HA3BIBAIOT HOAB306AMEAbCKUM UHMED-
geiicom.

Iloab3opaTensckuii MHTepdeiic — COBOKYIMHOCTL CMoOcoboOB  opra-
HHM3aLMH JWaJiora <«4eloBeK — KOoMMbloTep». OH BKIIIOYAeT BO3MOXHOCTH
3a0aHuA TOJNB30BaTeNIeM KOMaHJ, HalpHuMep 3alycka IIporpaMMbl HA BbI-
MOJTHEHHE; BHABI U CMIOCOOBI BBIBOAA COOOIIEHMH KOMIIbIOTEpPA B OTBET Ha
KOMaHIObI MOIb30BaTelisA; BUAbl COOOIIEHHHA O COCTOAHHM YCTPOMCTB M T. .
[Mpu B3auMoneCTBUM ¢ KOMITLIOTEPOM HEOOXOAMMO CTPOTO COOMIONATE MPH-
HATBIE (hopMasIbHEBIE MIpaBUIIA.

Bun v ocoGeHHOCTH MOJIL30BATENILCKOrO HHTEpdeEiica 3a1aéT onepalu-
OHHas cUcTeMa.

Hurepdeiic KOMAHAHOH CTPOKH

OgHMM M3 caMbIX CTapbIX ABJIAECTCH HHTepgeiic KOMaHIHOH CTPO-
KH (KOHCOJIb) — pa3HOBMIOHOCTE TeKCTOBOTro WHTepdeiica. Ilpu Takom
cnocobe B3aMMOAEICTBUA IOJb30BaTeNb BBOOAMT (B OCHOBHOM C Kia-
BHMATYphI) B CMELMAJILHYI0O KOMAaHIHYIO CTPOKY TEKCTOBBIE KOMAaHIbI,
SBISAIOLIMEC] MHCTPYKLIMSIMH, TIOHATHBIMM OMEPalIMOHHOM CcHCTeMe.
Jinsi KOMaHIHBIX CTPOK XapaKTepPHO HAIM4lMe NMPHINIAIIEHHA — CUMBO-
Nia B Hayajle CTPOKH, YKA3hIBAIOIEro, YTO CHCTEMaA KIET OT MoJb30BaTe-
14 BBoAa KomaHa. IIpumiaiieHueM, HarnpuMep, MOXeT GBITh CMMBON $
Wi @. B komaHaHoit ctpoke Windows npumiaiieHMeM K BBOIY KOMaH-
OBl CITY>KHT MMTAIOLIMII CHMBOJI HHXKHero nogyépkusaHus. [1pu momo-
LM KOMaHI MOXHO YNpaBiATh (QaitiaMM M YCTPOHCTBaMHM, 3aIlycKaTb
TIpWJIOXKEHHUA U T. O. [lonb3oBaTens no/mkeH 3HaTh KOMaHIBl M HX dop-
MaT. BeiBoouTcs MHGOpMaLMa B KOHCOJIb OOBIYHO TakXe B TEKCTOBOMH
¢opme.
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I Hnrepdeiic komaHnHO# cTpoku TpeGyeT Masio MMaMsiTH, HO OH He
SIBJIAIETCS APYKeCTBEHHBIM LIS TIONIb30BAaTENA.

Vindows\system32 \cmd.exe

Puc. 2. Bun akpana nHTepdeiica KOMaHIHOM CTPOKH.

I'paduyeckunii uanrtepdeiic

B HacTosillee BpeMs NMpaKTHYECKH BCe TMONbL30BATEIM KOMITBIOTEPOB
BEOyT OUATIOr C OlepalMOHHON CHCTeMOil MpH nomoily rpadguiecko-
ro uurepdeiica. I'paduyeckuii uHTepdeiic caenan ynpasienue daitnamu
M yCcTpoHCTBaMH IIpollle, YBeJIMYHMB YHCIO MOJbL3OBaTeNlell M KOJMYECTBO
obnacreit NpUMeHEHHS TEPCOHANTBHBIX KOMIIBIOTEPOB. PaccMOTpHM Heko-
TOpBIE 3JIEMEHTH OKOHHOTO MHTepdeiica onepallMOHHBIX CHCTEM ceMeiicTBa
Microsoft Windows.

OKHO — 3T0 TNpsiIMOYyronbHasag oGJACTh 3KpaHa, B KOTOPOH BBIBOLUTCH
onpenenéHHasd HHGOPMAaLHs: COACPKUMOE JUCKOB, ITPOrpaMMBl, CO3/1aBac-
MEIE ITOJIL30BATENIEM TOKYMEHTRI, 3aMpockl M coobileHus rpadudeckoii one-
pauvoHHO#M cHcTeMbl (puc. 3). OKHAa MOXHO OTKpHIBaTh (pa3BOpavyuBaTh),
3aKphbiBaTh, CBOpPauyMBaTh, IepeMellaTh, YIOPSA0YMBaTh, MEHATh Pa3MeEpPLI.
OTKpBITOE OKHO MOXET 3aHUMATh LE/Iblid 3KPaH HWIH ero 4acTh.

33Kpb]Tb OKHO — 3Ha4HT NMOMHOCTbLIO yﬁpa"rb €ro € 3KpaHa. 3aKpbrme
NMpOorpaMMHOTO OKHAa O3HAayaeT yiajleHUe NMporpaMMbl U3 olepaTHBHOM Ia-
MSITH.

CaépHyThie OKHa oToGpaxaloTcsi B BHAe KHOMOK B [laHenu 3samad.
IMporpaMma, OKHO KOTOPO# CBEDPHYTO, OCTAETCA B OINEPATHBHON MaMsATH,
¢ Heit B 1060 MOMEHT MOXHO B0300HOBMTE pab®ory. YToOB BHOBB pac-
KPBITh CBEPHYTOE OKHO, HYXHO LUENKHYTE Ha KHoMKe B [TaHenu 3amay.

Ipu pabore B Windows nosnbs3oBaTey CTANIKHBAIOTCA ¢ pasHBIMH THIIA-
MH OKOH.

1. B oKHaxX NHCKOB H Mamok oToOpaxaeTcs MX comepxkumoe. JIro6yio
nanky Windows MOXHO OTKpPbITh B CBOEM OKHe. C MoOMOILIbI0 OKOH TanokK
MOXHO TPOCMOTPETh BCIO (ailnoBylo CTpyKTYpy AMCKOB. B cTpoke 3aro-
JIOBKa YKa3bIBaETCA MMS TallKH, HIKE pAacroyiaraloTess MeHIO U MaHelb UH-
CTPYMEHTOB.
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2. TlporpaMmubie 0KHa (OKHA NPHJIOKEHMI) NOSIBISIOTCA M1pu pabore
¢ 3arpyXeHHBIMHM B ONepaTUBHYIO naMATh Windows-niporpamMmamMu. B okHax
MPUIOXKEHHI OTKPBIBAIOTCA OKHA IOKYMEHTOB. B NPpUIOXKEHNH MOXET OIXHO-
BPEMEHHO OTKPBIBATLCSA TOJNBKO OMHH NOKYMEHT MJIM HECKOJIbKO JIOKYMEH-
ToB. [IpMep OKHa NMpHIOKEHHs NPUBEAEH B miaBe 10 «DneKTpoHHbIE Tad-
JIHLIBI®.

3. JIuanorossie OKHA 3aNMPOCOB ITOSIBMISIIOTCA BO BpeMsi paboThI ¢ ole-
PaLMOHHOM CUCTEMOM M MPUIOXKEHHIMH, PACIIONArasiCh NOBEPX BCEX OCTAIb-
HBIX OKOH Ha 3KpaHe. B HMX comepXuTcs 3arpoc MH(MOPMALIMHK OT MoJIb30Ba-
TCIAA WJIH NOOTBCPAKIACHHUE €I0 ,ILCﬁCTBHl:'l. OKHa 3arnpoCoB HEIb3A U3MCHATDL
B pa3Mepax, CBOpavyMBaTh H pa3BopavHBaTb, HX MOXHO TOJLKO 3aKpPbIBATb.
uanoroBoe 0KHO MOXeT OBbITb MOOA1bHBIM WU HEMOOAABHBLM.

3.1. MonajbsHoe 0KHO OloKHpyeT pabory npunoxeHusi. [lonb3o-

BaTellb JIOJDKEH 3aBEPLIUTEL BCE ONEpalyy ¢ 5TUM OKHOM M 3aKpBITh €10,

4YTOOB! BEPHYTBECSA B OKHO NMPUIOXKeHUs (Manku, JokymeHTa). Pasnuyaior

TPH BHIA MOJAJIBHBIX OKOH:

3.1.1. Okno auanora MCroib3yeTcs UIsi BBOJAA MapaMeTpoB, HeoO-

XOIMMBIX ISl pabOoThI ¢ IPOrPaMMOi.

Hazganme

nNoANMGS: ﬁaﬁmua
ioNoXeHve: [Han BblnenemHbiM ofbexToM ~
[J vacnowrs noanmas w3 Hassasus

(romomome. ] [k ) [ omen ]

Puc. 4. OkHo ouanora.

3.1.2. OkHO COOOUIEHHS CTABHT B U3BECTHOCTH TOJIL30BATENS WIH
O CBepLUMBHLICHCS oONepalMH, WM O 3aBEepLUCHMM KaKux-1ubo meii-
CTBMIA.

Microsoft Office Excel

MposepKa owMbOK 3aBEPWIEHA ANA BOSrO MCTA,

Lo ]

Puc. 5. OknHo cooGueHus.

3.1.3. OxHo 3anpoca npenocTaBiseT MoAb30BaTellio NPAaBo COBep-
LIUTh AEHCTBUS, B pe3y/ibTaTe KOTOPBIX OyIeT 3aBeplleHa 160 Ipoaos-
KeHa paboTa mporpaMMBsi.
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Microsoft Office Excel

71 CoxparmTh iamereris 8 daiine Krsral'?

22 J [ v ][ omen ]

Puc. 6. OkHo 3anpoca.

3.2. HemoganbHOE OKHO He OCTAHABIMBAeT paboTy IMPHIOXEHUS.
IMons3oBaTenbh MOXET LIETYKOM MBIIIH, HE 3aKphIBasg OKHa, TIePEeXOAHTh
B OKHO MPHIOXEeHHA (IOKyMeHTa), paboTaTh C HUM, €€ OOHMM LLeIY-
KOM BO3BpalIaThCs B AHANIOTOBOE OKHO (HamnpuMep, OKHa CIpaBOYHOI
CHCTEMBI).

oo s areans +| [ Famas v | [ st nanee

Puc. 7. HeMonansHOE OKHO.

Daiinsl 1 daiiiosas cucrema

Daiinpl

PaiinoM Ha3bIBAIOT MMEHOBaHHYIO 061acTh Ha AMCKE WIH IPYrOM HOCH-
Tene uHbopMmaimu. B daiinax xpaHsATcs MCTIOMHUMEIE (TOTOBBIE K 3aITyCcKy)
MporpamMMbl, TEKCTOBBIE JOKYMEHTHI, My3bIKalbHbIe ()parMeHThl, BUIE03a-
MHUCH, U300paKeHHs U MHOXECTBO IPYTHX JaHHBIX.

s Toro 4TOBE ONEpallHOHHAas CHCTeMa Moria o0paluaTecs K daitnam,
NoNb30BaTeb MOT YNpaBiATh daiinamu, a dainbl MONIM B3aMMOAEHCTBO-
BaTh JPYT C OpYroM, Kaxnomy daitny tpebyercs oboszHaueHue. Takum obo-
3HAYEHHEM SABJISIETCA MNapa: <ums> . <pacuMpeHue>, HallpUMep: save.c3;
vcropuda.doc; word.exe.

IMocnenosaTeNbHOCTE CHMBOJIOB, COCTOSIILYIO M3 OYKB, LUH(p, CHMBOJIOB
HOﬂ‘{EpKI’IB&HHﬂ H HEKOTOPBIX APYIMX CHMMBOJIOB, OOMYCTHMBIX B KOHKpPET-
HOI OnepalMOHHOW CcHUCTeMe, HasbiBalOT MMeHeM caitna. CoBpeMeHHBIE
ornepalHOHHbIE CHCTEMBI, HanpuMep ceMelictBa MS Windows, nonnepxusa-
10T JUIHHHBIE UMeHa (aiiioB, KOTOPbIE MOTYT COAEPXaTh 10 255 CUMBOJIOB.

PacumpeHue siBiisseTcss HeoOs3aTebHON YacThio 0003HaYeHUs (haiina.
Kak mpaBwio, pacurmpeHne npeacTaBiseT coboii KOPOTKYIO, OT OZHOTO 10
MSITH CUMBOJIOB, KOMBMHAaLMIO 6YKB M LIM(P, YKA3bIBAIOLIYIO Ha CONEePXKHUMOe
(aiina WM Ha co31aBIUYIO €10 NporpaMMy. PaclunpeHue oTaenseTcs oT uMe-
HM (aiina Toukoii. Hanpumep, nporpamma MS Word noaBonsieT coxpaHsiTh
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cO3/aHHbIe B HEel TOKYMEHTHI B (Daiiiax ¢ pacliMpeHneM doc; MCTIOTHUMBIE
taitnbl XxpaHATCA B daitax ¢ pacuIMpeHHeM exe WIN com.

MHorue onepalMoOHHBEIE cMcTeMB! H (haiifloBble MEHEIKephl, ONHpPasCh
Ha pacliMpeHue (haiina, Mo3BOJSIIOT ABTOMAaTHYECKH 3aMyCKaTh MPOrpaMMBl,
KoTopbie paboTaloT ¢ (aiiiaMH 3TOro BUa.

Karanorn

Karanor — 3170 00nacTb Ha OMCKE WIM IPYTOM HOCHTeNe, B KOTOpOW
XpaHWTCcsl MHGoOpMalUs o (haiiax: WMeHa, pa3Mepsl, JaTa U BpeMsi co3[ia-
Hus U MonudMKaLMKM M T. 1. Ecnu katanor xpaHut uMs ¢datina, ropopir, 4To
9ToT (daiiyl HAXOMKUTCA B MAHHOM KaTtajore. B peaibHOCTH KaTanoru siBIsioT-
cs (aiiaMK crielMaNbHOIO BHAA, T. €. UMEIOT WMEHA, KOTOPBIE MOTYT Xpa-
HHUTBCS B IPYTHX Katajorax. MMs Kartanora 3amaércsi 1o TEM XK€ NMpaBuiiaM,
uyTO W MM aiina. B ciyyae ecni MMa Katanora A coxpaHeHo B Karanore B,
Katajor A HasblBaOT nodkamanozom Katainora B, a karanor B podumens-
ckum kamanoeom 1 A. OOBIMHO paclIMpeHHMS B Ha3BaHMAX KaTaJoOroB
OMYCKAIOT.

‘-]ac'ro KaTalOor'ld Ha3blBalOT HANKAMU. TBpMHH «[TarnKa» ﬁbl.l'l BBCI[EH
¢ mosiBieHHeM rpadUuecKoro nojb3oBaTtelbckoro uHTepdeiica (no aHamo-
ruM ¢ oMCHbIMHM Mankamu). B 3Toi TepMMHONOTHMK Manka, Haxonsuiascs
B IpYroi narike, Ha3bIBaeTCS HOONANKA WIH 610M¥CEHHAA NANKA.

BiioXeHHe KaTalOros MO3BOJSIET OpraHM30BaTh (aiifibl U MankKd B Me-
papxMYecKylo NPEBOBHIHYIO CTPYKTYPY, KOTOPYHO HA3bIBAlOT depesoM Ka-
mano2oe. Katanor, KOTOphIii He SBIAETCSA MOAKATAIONOM HU ONHOTO JIPYTOTro
Karajiora, Ha3bIBaeTCsl KOPHEEbIM. DTO 3HAYMT, YTO 3TOT KATAJIOT HAXOMMUTCS
Ha CaMOM BEpPXHEM YPOBHE MepapXHH BCEX KaTajJoros.

Kaxaplif 1MCK MMeeT OOWH IaBHBIH (KOPHEBO#M) KaTalor, B KOTOPOM
COXPAHAIOTCS MMEHAa KaTaloroB IepBOro yposHsi. Kartamnoru, sapeructpu-
POBaHHEIE B KATAJIOrax MepBOro YpOBHsS, HA3BIBAIOTCS KATAIOTAMH BTOPOTO
YPOBHSI M T. II.

AKTHBHBIH Kataior, ¢ dhainaMH 1 narnkaMy KOTOpPOro B JaHHBIA MOMEHT
paGoTaeT nojb3oBaTellb, Ha3biBaeTCA meKyuium kamaiozom. CMeHa TeKy-
uiero Karajora B Windows mpoMcXoIMT aBTOMATHYECKH IIPH OTKPBITHH HO-
BOW Mariku.

¥YerpoiicTea xpanenusa daiinos

Ins xpaHeHus (aitioB MCNONB3YIOTCH YCTPOHCTBAa BHEIUHEH MaMsITH.
K HuM oTHOCsTCS XECTKHE IHCKH, KomnakT-aAucku (CD) u uudpoBbie BU-
neonucku (DVD), dusui-namsate. JUCKOBOOBI MO3BOJSIOT MPOYUTATE MH-
thopmarimio co cMeHHBIX HocHTeneit — CD u DVD.

Ins Toro 4yto6bl 0OPATHTBCS K XKECTKOMY TUCKY MIIM I10CHaTh KOMaHIy
Wwisi paboThl ¢ HOCUTENIEM, HYXXHO yKa3aTh MMsI ycTpoicTBa. TpanlMUIMOHHO
JMCKaM M CMEHHBIM YCTPOMCTBAM XpaHeHHsl NPHUCBaUBalOT UMEHA, COCTOS-
IMe M3 3arMIaBHBIX JJaTHHCKMUX OYKB W IBOETOYMS: A:, B: UT. A. UMeHa A:,
B: 3ape3epBHPOBAHBI [UIsl TUCKOBOAOB MOKUX AMCKOB, KOTOpPEIE B HACTOSI-
lIee BpeMs yXKe MPaKTUYeCKH He UcTonb3yloTess. Mmsi C: obbIyHO cooTBeT-
CTBYeT XKECTKOMY IHMCKY, Ha KOTOPBI YCTAHOB/IEHA ONepallMoHHAas CHCTEMA.
Takoit TUCK HA3BIBAIOT CLCMEMHbIM.

46



OGosHayeHMa C:, D: He BCELAa COOTBETCTBYIOT (DHM3MUYECKH Pa3HBIM
yCTpoiicTBaM, HOCHTENL HHMOPMALIMH MOXET ObITh «pa3bUT» Ha HECKOJIBKO
YacTeil — JIOTHYECKMX Pa3lesioB, ¢ KOTOPBIMM MOXHO paboTaTh Kak ¢ OT-
NeNbHBEIMM OMCKaMM. Takue AWCKH HasbBaloT sozuveckumu. Harmpumep,
OIMH XEeCTKHil TUCK MOXeT ObITh pa3buT Ha pas3fensl C: M D:, rae C: Gyaer
CHCTEMHBIM THCKOM, a D: — IHCKOM WJIs XpaHeHHsI IaHHBIX.

IIyts Kk ¢paiiny. IToanoe uma dgaiina

O6patuTthes K dailly, HaxonslleMycsi He B TeKylleM KaTalore, MOXHO
HAIpsAMYIO, HCIOJIb3ys MyTh K HeMy. I1yTh K ity — 3To nociiefoBarteib-
HOCTb M3 MMEH KATAJIOIOB HJIH CUMBOJIOB «..», pa3nel€HHbIX CHMBOJIOM «\»
(oOpaTHBI CN31), 3aJal0MIHI MAapLIPYT OT TEKYILUETro WIM KOPHEBOTO KaTa-
JIora K TOMY, B KOTOPOM HaxOIMTCA HYXHBIH (paii.

IMyTe, HauMHaKIIMKICA C «\», BOCTIPUHHUMAETCSI KOMNBIOTEPOM KakK MYTh
OT KOpHeBoro Karaiora. Kaxmoe uMs karanora, yka3aHHOE B ITyTH, COOTBET-
CTBYET BXOLY B KaTajor ¢ 3THM MMeHeM. CHUMBOM «..» 0DO3HayaeT nepexos
B ponuTenbckuit katanor. IlyTe K ¢aliny oT KOpHeBOIrO KaTalora Ha3blBaloT
abcoaromubim nymém, a OT TEKYLETO — OMHOCUMENbHBIM NYMEM.

Iyt K Karanory daiina u uma daiina, pasnenéHHele «\», Nepen KOTo-
PBIMM YKa3aHO MMA IMCKa, NpeacTapiser coboii monnoe uma daiina. Ecin
HMS1 IUCKA OMYILEHO, NMOAPa3yMeBaeTCsl TEKYIIMI TUCKOBOIL.

INpu pelneHMM 3amay, CBA3AHHBIX C MEPEXOOOM IO HOEPEBY Kartajora,
BOCIIOJIb3YEMCS CIIEAYIOLIMM (PParMeHTOM JepeBa:

Karanoru Karanoru Karanoru
Anck  nepsoro BTOPOro TpeTLero
.. YPOBHA YPOBHA ypoBHA
Mama -
JoKyMEeHTE .
Joroeop.doc
Oruér_wmal.doc
program.pas
Photo ..
—I 2009 ..
IMG001.JPG
| TMG002.JPG
A .o
Joxknan MCTOPUA.
doc
program.pas
D:

(Paiinbl program.pas, HaXonsIIMecs B KaTajgorax JoxyMmeHTs H llxko-
Jia,— 3TO pa3Hble (aiiibl, OHHM MOTYT COAEPXKaTh pa3Hylo MHMOPMaLHIO.

[Mpumep nonHoro wmmenu aina: C:\A\lkona\program.pas.
OTHOCHTENbHBIH MYTh K 3TOMY (haiiny u3 Karanora lokyMeHTH OYIET TAKUM:
.. \A\llkona\program.pas.
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IIpumep 3.1. 3ananue ¢ BbIOOPOM OIHOrO OTBETA

TMonb3oBarens pabotan B katanore C: \A\llkona (cM. hparMeHT nepesa
Ha c¢. 47). OH NonHsANCA Ha [ABa YPOBHS BBEpX. YKaXKMTE KaTaJlorH, Haxoms-
LIHeCcsA Ha 3TOM YPOBHE.

1) lixona, Photo, JoxyMeHTE
2) 2009

3) Mama, 4

4) C:, D:

Pemenue. [Monb3oBaTenb HaXOMWJICS BHYTPW Kartanora likomna. ITogHsB-
IIMCh Ha OJMH KaTajior, OH OKa3aiCs Ha YPOBHE KaTaJlOrOB BTOPOTO
ypoBH# B nanke . [TonHsBLIMCE e1I€ HA OMH KATalor, OH OKa3ajcsa Ha
YDPOBHE KaTaJOTOB [IEPBOTO YPOBHSA., 3HAYMT, EMY BHMIHBI BCE KaTaJlorM,
JieKallue B KOPHEBOM KaTtanore,— 5 ¥ Mama.

OTtBeT: 3.

Ipumep 3.2. 3ananue ¢ BbIGOPOM OOHOrO OTBETA

[Mons3osaTens pabotan ¢ Karajorom C:\Mama\Photo\2009\ (cM.
(hparmeHT nepesa Ha c. 47). OH NMOAHANCS HA JBAa YPOBHS BBepX. YKaXKUTE
MOJIHBIE UMEHA KATaJIOroB, HAXOAALUMXCS B KaTajlore, B KOTOPOM OKa3salics
MoJIB30BaTeb.

1) C:\Mama\Photo\2009

2) Photo, JOKYMEHTH

3) C:\Mama\Photo, C:\Mama\Joxyments, C:\fA\lkona
4) C:\Mama\Photo, C:\Mama\JoOKyMEeHTH

Pemenue. [MoaHsaBIUKCE HA OAWH YPOBEHbB, MOJb30BATEb OKA3AJICA B Ka-
Tajore Photo, INOAHABIIMCE €€ HA OIMH YPOBEHb, MOJL30OBaTENb
OKas3ajicsl B Karajore Mama, B KOTOPOM HaxomATCs KaTtaloru Photo
H JOKyMEeHTEHL

OTgBeT: 4.
daiinoBan cucrema

. HaGop npasui, onpenensiiouiyx, Kak XpaHUTCS U KaK OpraHM30BaHa MH-
(opmarms o daiinax M aAKMckax, Hazbisaetcs (pailsioBoi cHCcTEMO.

[nsa wucrionb3oBaHMsl OMCKOB, 3allMCAaHHBIX C TNOMOLIBIO HEKOTOPOH
(aitnoBoii cucTeMbl, ONepalMOHHAsE CHCTEMa MM ClielUMalbHas Mporpam-
Ma ((pailoBbIii MEHeKep) NOJKHA MOAAECPXKMBATE 3TY (DAIJIOBYIO CHCTEMY.
CyniecTByiOT pa3nuuHble daitiossie cucreMbl, Hanpumep FAT u NTFS.

OrnepalMOHHBIE CUCTEMBI MO3BOSIIOT paboTath ¢ GaiinaMu, T. €. Bbl-
MOJIHATH HAll HHMM HEKOTOPbIE OMepaluu, HarlpuMep:

* cosnaHue aiina/karanora;

* yHHYTOXeHMe haiina/Karanora,;

* OTKphITHE (haiina/Karasora;

* 3aKpbiTHe (aiina/Karanora;

* yteHHue ¢hailna/Karanora;

* 3anuck B ¢aiin/karanor;

« nononHeHue aiina/karanora;

« nowuck B daiine/karanore;
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* nepeMMeHoOBaHHe (paiisia/KaTanora;

* apxMBHMpoBaHue (aiiyia/Karanora;

* pasapxuBupoBaHue dailia/karanora v 1. 1.

Jns ynpouieHus paboTel ¢ daiilaMK CyLIECTBYIOT CHellMalbHbIE MPO-
rpaMmmbl — haitnoesie menedncepot. K HUM oTHocsATess Norton Commander,
FAR, Total Commander 1 ap. OniepaltMOHHEIE CHCTEMBI ¢ rpadMuecKUM MH-
TepdeiicoM nMo3pondioT paboTtath ¢ ¢aiinaMu U nNankaMu He TOJMbKO B chaii-
JIOBBIX MEHEIKepax, HO M B OKHaXx.

Ilouck dajinos

IMouck kak OfHOro, TaKk M MHOXecTBa (DAiJIOB WM KATAJIOTOB MOXET
OBITE OCYILECTBIIEH [TPH NMOMOLLM (haiIoBEIX MEHEKEPOB MIH CIIeLHANTBHBIX
CPENCTB CUCTEMBI.

3Has MMs M pacumpeHue daiia, MOXHO HaifTh Bece daiulbl ¢ TakuUM
UMEHEM M paclliMpEHWEM Ha JUCKe WIKM JUCKaX KOMITbIOTEpa.

B cnyuae, korna tpedyeTcs Bbibopka (haitsioB, MMEHa KOTOPBIX OTBEYAIOT
HEKOTOPOMY YCJIOBUIO, HJIM KOraa uMs (aiia noNHOCThIO HEU3BECTHO, B MO-
MCKOBBIX 3aIpocax MCIONb3YIOTCS MIAGMOHBI, HJIH MACKH UMEH (aiiios.

B Mackax, Kpome CHMBOJIOB, KOTOpbIE MOTYT-OBITE B MMEHHM (aiina, uc-
MOJIB3YIOTCSH CIIELUATBHBIE CHMBOIIBI

* (3Bé3pnouka) — obosHayaeT M0O0C KOJUYECTBO (B TOM YHC/IE H HOMB)

MPOU3BOJILHLIX CHMBOJIOB B UMEHH WM pacliMpeHHu daiina;
?  (BONpOCHTE/ILHEIN 3HAaK) — 0003HaYaeT pOBHO OOMH NPOMU3BOJIbHBIH
CMMBOJI B MMEHH MW pacuiMpeHuu daiina.

Harnpumep, noHCKOBOMY 3arpocy *.tiff CcOOTBETCTBYIOT (hailibl
¢ J100bIM UMEHEM, MMEIOIIIME paclIMpeHue tiff, a 3anpocy 2. tiff cooT-
BETCTBYIOT (haiiyibl ¢ MMEHEM M3 OIHOTO CMMBOJA M paciiupeHueM tiff. [1o
3anpocy wind.b* MOTYT ObITh HaiineHbl (aitibl wind.bmp, wind.bat,
wind.bas, wind.b.

Ilpumep 3.3. 3ananue c BHIGOPOM OIHOTO OTBETA

s rpynnoseIX onepauuii ¢ aitiaMM MCNOJIB3YIOTCS MACKM MMEH (haii-
noB. Macka npencrasiser coboit rmocienoBatebHOCTh 6YKB, MGpP U Npo-
YUX JOMYCTUMBIX B MMEHax (hailoB CMMBOJIOB, B KOTOPBIX TaKXe MOTYT
BCTPEYAThCS CHUMBOJBI «?» M «*» |B TOM YHMCIIE «*» MOXKET 3a0aBaTh H IMYCTYIO
nocjaenoBaTelbHoCcTh. OnpenenTe, Kakoe W3 YKa3aHHBIX MMEH daiinoB He
YIOBJIETBOPSAET MAacKe 2 ?pri* . 2*.

1) caprika.wow

2) weprik.cpp

3) otopri.c

4) reprint.be

Pemenue. [lpoBepuM, Bce M M3 yKa3aHHLIX UMEH ¢hailIoB YIOBIETBO-
PAIOT NEepBOit YacTH Macku ??pri. [lepen pri B MMEHHM NOIKHO Haxo-
IWThCA POBHO 1Ba cuMBosa. Mms daiina otopri . c He yIOBIETBOPSIET
ycaoB1I0. 1o oTBeT. YT0O6H YOEUMTECH, YTO HE MOIYCTHJIM OLIMOKM,
MpOBEPHM COOTBETCTBHE UMEH ocTaBluuxcs daitnoB macke. Mexnay pri
M TOYKOM, oTaensoueil UMs OT pacludpeHus (aiina, MOXeT HaXOAMTh-
cs m060e KOMWYecTBO CUMBOJNIOB. Bece uMeHa haitioB ylOBJIETBOPSAIOT
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aToMy yciosuio. Paciumpenue aiina DOKHO cOCTOSTE XOTS OB M3
onHoit 6ykebl. M 3T0 yciioBHe BHINMONHAETCH WIS BceX HMEH (aiiyioB.

OtgeT: 3.
IMpumep 3.4. 3agaHue ¢ KPATKMM OTBETOM

[Mons3oBarens pabotan ¢ KaralmoroM D:\Program\Basic\Circle.
CHauajla OH TOIHSUICS Ha OIMH YPOBEHb BhIILIE, 3aTEM CITYCTMJICS B KaTa-
jor Condition, 3anuiunTe NOAHBIN MYTh K KaTalOTy, B KOTOPOM OKa3ancs
MOJNb30BaTENb.

1) D:\Program\Basic\Circle\Condition
2) D:\Program\Condition

3) D:\Program\Basic\Condition

4) D:\Program\Basic

Pemenue. ITomHsBILIKMCH Ha ONMH YPOBEHb, MOIL30BaTENb OKA3a/CA B Ka-
Tanore D: \Program\Basic\. [loc/e crycka Ha ONUH YPOBEHb, OH I10-
naja B Karanor Condition, 3TOT KaTajlor ABJSETCA MOAKATAIOTOM Ka-
Tanora D:\Program\Basic\, ¥ TMOJHEIA MyTs K HEMY OIHMCHLIBACTCH:
D:\Program\Basic\Condition, T. €. oTBeT — 3.

OTseT: 3.

ApxuBuporanue HHGOpMAIMH

ApXHBHPOBaHHME — 3TO MPOLIEAypa MEPEeKOAHPOBAHNS NaHHBIX, TPOH3-
BOAMMAf C LIeJbI0 yMeHbLIeHUA uX o0béMa. B nmpouecce apxuBauuu uHgop-
MalMa WKHbpyeTcss NMpU MOMOULIM CIEUMATbHBIX AITOPUTMOB, YTO M TpH-
BOIWT K COKpalIeHHI0 €€ HMH(OpMaLMOHHOro o0bEéMa. ApXMBHpOBaHHE
TpeOyeTcs, HampuMep, s obecrieyeHHsl JOJTOCPOYHOIO COXpaHEeHHs MH-
(opMaLMK, YCKOPEHHS TIEPEChUIKM MHOOPMaLMK 10 KaHajlaM CBS3M U T. I
IMpoueaypa BOCCTAHOB/IEHHS JAHHBIX U3 apXMBOB HA3BIBAETCS Pa3apXHBH-
POBaHHMEM WM H3BJIEUEHHEM.

Hns apxuBauuu ¢aiiloB U ManoK HCIOMb3YIOTCH ClELHalIbHBbIE IPO-
rpaMMbl — apxuBaTopsl, HanpuMmep, WinRAR, 7-Zip, QuickZip u npou.

3ananus 118 CAMOCTOATEILHOIO pellleHus
3ananus ¢ BLIGOPOM OAHOrO OTBETA

ITpumep 3.5. Karanor conepxur aitner:

a) z1l.pas; r) z33.p;
6) z21.ppt; n) zad.pas;
B) z4.p; €) zom.pp.

Ilpu BelneneHWH (aiiioB ¢ MCMONL30BAHHEM MACKHM z?7?.p* CIIMCOK
BCeX BhLIENEHHBIX ¢aition

1) a,6,n 4)6,1,¢
2) a,6,m,¢ 5) B, T, €
3) o,r,a,e
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IMpumep 3.6. Katanor conepxut daitnbi:

a) z1.pas; r) z33.p;
6) z21.ppt; ) zad.pas;
B) z4.p; e) zom. pp.

Ilpu BeIZENeHMH (GailoB C MCNONL30BAHMEM MACKH z* .p?? CIMCOK
BCEX BhLIEIEHHBIX (haiinon

1) a,6,1 4) 6,1 .
2) a,b,1,¢e S)B, T, €
3) 6,r,0,¢e

ITpumep 3.7. Omnpenenure, Kakoe M3 yKasaHHbIX WMEH ¢aiinoB HE yno-
BJIETBOPSIET MAacKe ? *oo* . *t.

I) bdfoo.net 3) saloon.dat
2) nmfoot.ppt 4) door.etc

IIpumep 3.8. Onpenenure, Kakoe W3 yKasaHHbIX MMEH daitnios HE ymo-
BJIETBOPSIET MacKe *un?*.d?*.

1) funds.da 3) round.doc
2) uncle.td 4) fortune.dpi

IMpumep 3.9. Onpenenute, Kakoe M3 yKazaHHBIX UMEH (aiioB y1OBIETBO-
pser Macke re*t? . ?ft.

1) repeat.tft 3) renty.rft
2) premty.oft 4) reprint.eft

IIpumep 3.10. Onpenenure, Kakoe M3 yKazaHHbIX UMEH (aitnos ynosnet-
BOpsieT Macke *ad??e*g?.*y.

1) pleadweqr.why 3) radeprix.fly
2) adilenqu.by 4) scadnerq.yt

I[Ipumep 3.11. Onpenenure, NO KaKOH M3 MAacoK OyzeT BbIOpaHa ykazaHHas
rpynna ¢aknos: cake.doc, paste.txt, page.pas, name.bat.
1) *a*e.? 3) za*e.?7?*
2) aze*.?? 4) ?a7e.*

Ilpumep 3.12. IMonb3oBarens pabotan ¢ katanoroMm D: \llporpamu=\Ko-
nexy\xDiv, CHauana OH NMOAHSJICA Ha JBa YPOBHS BBEPX, 3aTe€M CIIy-
CTHICA B KaTanor HI‘pH H NoCiae 3TOro CNyCTHUJICA B KaTalor KeecThl 3a-
MULIKATE TOJHBIA YTk K KATANOTY, B KOTOPOM OKA3aJcs I10/Ib30BaTellb.

1) D:\Iporpammu‘\Konexn\Urpu\KsecrTu
2) D:\Illporpammu\Urpu\KeecTu

3) D:\Illporpammu\Mrpe\Konexku\KeecThl
4) D:\Mrpu\KBecTu

IIpumep 3.13. Tons3oBartens paboTan ¢ katanoroM D: \Program. CHaya-
Jla OH CIyCTWJICA B KaTajor Pascal, 3aTeM CIIYCTHJICS B KaTajlor Array,
rocne 4Yero NnoaHsiics Ha OIWH YpOBEHb M CITYCTUIICH B KaTanor String.
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3anuiuMTe NMOMHBIH MyTh K KaTanory, B KOTOPOM OKa3ajcs NOojib3oBa-
Telb.

1) D:\Program\String

2) D:\Program\Pascal\String

3) D:\Program\Pascal\Array\String
4) D:\String

IIpumep 3.14. [Mons3oBarens paboTan ¢ KatanoroM C : \Asmaumua. CHayaia

OH MnepeMeCTUIICH B KOPEHb APYTroro JIOKaJlbHOIo JHCKa, 3aTéM CITyCTHJI-
¢ B KaTajior Bepronére. [Tocse 3TOro rnoib3oBareb CIYCTHIICS Ha IBa
YPOBHS BHH3. 3aHILKUTE TOJHBINA MYTh K KATAJIOTY, B KOTOPOM MOI' OKa-
3aThbCA 0JIb30BaTENb.

1) E:\Bepronéru\JlByxBuHToBHe \AK-40

2) D:\BeprongTa\KA-50

3) C:\Aemaumsa\ Bepronéru\MIi-26\doTO
4) A:\ABmauwma\BepTonéTs\BMHTOKPLIIE

ITpumep 3.15. Paiin Meanos . doc ObUI PAcNoNOKeH B HEKOTOPOM KaTaslo-

re Ha JIOKaJIbHOM IHMcKke C. B 3TOM Karajiore nojb30oBaTeNb CO3Jal ABa
nojkarajora ¥ nepemectui aitn B onuH U3 Hux. [lonHoe umMs daiina
nocie nepeMelieHust cTano C: \Kanps\Pesiome\MBauos. doc. 3anu-
LIWTE MOMHBII NYT K (aiiny VeaHor . doc 10 NepeMeleHHs.

1) C:\Kagpu'\Peziome\UEBaHOB

2) C:\Kampu\3aaenenma\MeauHos.doc
3) C:\Kazpu\MBazoe.doc

4) C:\Kagpu\MBaHoB

IIpumep 3.16. @aiin Poccusa . mp3 ObUI pacoNoXkKeH B HEKOTOPOM KaTajo-
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re Ha JIOKaIbHOM AMcKe D. B 3ToM KaTanore nosnb3oBarenb co3gan noj-
KaTtalor I'mMHEl M TlepeMecTH B Hero (aiin. [TonHoe uMs daiina nocne
niepeMeLieHust cTano D: \Yeunuonar\I'vmuu\Poccusa . mp3. 3anuuiu-
Te [MONAHBIH NMyTh K ¢aliny Poccus . mp3 10 epeMeLLeHHS.

1) D:\YemnmoHa\MMHLI

2) D:\UemnmoHar

3) D:\Poccusa.mp3

4) D:\Yemnmonart\Poccus.mp3



FNABA 4

NEPEAAYA UWHDOPMALIUH.
KOAWPOBAHHUE UH®OPMALUHU

PaccMoTpuM nonpobHee OOWH U3 UH(OPMALIMOHHEIX MPOLIECCOB — TPO-
Lecc nepenayyd HHQOPMALHH.

IIpouecc nepenaun uHgopManUH

HWudopmauus nepenaércs B BuuIe HHMOPMAIMOHHBIX COOOIEHHI (JUTs
KpaTKoCTH OyaeM Ha3blBaTh UX COOOIEHHAMM) OT HCTOYHHKA K MPHEMHH-
Ky N0 KaHajlaM CBA3H.

HMcrounukamMu ¥ npuéMHUKaMu MHGOpMaLMM MOTYT ObITh JTIOMH, XKW-
BOTHBIE, TEXHHMYECKHE YCTpoiicTBa (HampuMep, KOMMbloTepel). B ycTHOM
M MUCBMEHHOM peyd coOOILEHHSIMH MOTYT OBITEH CJ10Ba, (hbpasbl, YCIOBHBIC
3HAKM, M300paXeHHsI; KaHalaMK CBS3M MOTYT ObITb, HalIpUMEP, 3BYKOBBIE
H CBETOBLIE BOJIHBI. BaxkHo, 4TO6LI M OTNIpAaBUTENb, H MOIYyYaTellb HHbOpMa-
LIMH TTIOHUMAJIM, YTO O3HAYAET TO WIH MHOE CO0DIleHHe (3HAK, XKECT, 3BVK).

IMepBoii TEXHMYECKOI cHCTEMOM nepenayl uHopMaliuy ObLn Tenerpad.
3aTeM MOABWUIMCH TenedoOH, paguo, TenesuiacHue, MHTepHer. Bee 3T BUABI
CBSI3M OCHOBaHbI Ha Iepenaye GPU3HYECKOro (MEKTPHIECKOTO HIM 3NEKTPO-
MarHMTHOTO) CHIHAaJA.

B Havane XX Beka BO3HMKJIA TEOPHSA CBSA3M, MaTeMaTHYECKMIl anmapar
KOTOpO# OBl pa3padboraH aMepMKaHCKUM yuéHbeIM Knonom LllenHonoMm. OH
NPeIOKHI MOIEb Ipoliecca repenadyd HHGOPMALIHMK 10 TEXHHYECKHM Ka-
HaJlaM CBSI3M (CM. CXEMY).

Cxema nepepaun MHopMaumru

|]E coobleHue | %rj%j |@ cooB1leHHE

o
= ) =
2 | &g g o E
%3 > a KaHaJl CBA3H 5 8 o =
= = 25 a o T =
I o 2 s = = S =
Z 2 g9 g2 =)
) 83 2 E =7
[ o0
== % 3 = E =

HcToyHMK nochuiaeT cooOLueHMe, KOTOpOoe KOOMpPYeTcsl B TepefaBae-
MBIt curHan. Kooupyowee ycrpo#icTBo npeoGpa3syeT UCXOmHOE cooblie-
HHE UCTOYHHKA HHGpOPMaLKMH B GoOpMY, IPUTOAHYIO UIS IIepefayu o KaHa-
ay cBa3u (curHan). [TonydeHHsIlt CUTHAT NEKOIMPYETCA U TOCTYTIAET B BUIE
coO0DBIIEHNS TPUEMHUKY MHbOpMaLiK. Ha KaHasl CBA3M IeHCTBYIOT TOMEXH,
TMIO3TOMY TPH TNepenadye UHMOPMaLIMKM HeoOXOIUMO MPHHATH MEpPBI A 3a-
IIUTHI OT MIOMEX.
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Curuan — 310 U3MeHeHHe HEeKOTOpOi (HM3HYeCKOi BeJIMYMHBI BO
BpeMeHH. XapaKTepHCTHKa CHTHaJla, KOTopas MCIONb3YeTcs IS Npel-
CTaBjieHUs] cOODIleHHs, HA3BIBAeTC mapamMerpoM curuana. CUrHainel
MOI'YT GbITh HenpepbigHbiMu U duckpemubimu. Ecu mapameTp curHa-
Jia MOXET MPUHUMATh JIHIlIb KOHEYHOE YMC/I0 3HAaYeHHMH M CYIECTBYeT
B KOHEYHOM YHCJIe MOMEHTOB BPEMEHH, CHTHAJI Ha3bIBAETCHA MHUCKPET-
HbIM. B LHGPOBOI BLIYHCIMTENLHON TEXHHKE HCTIONB3YIOTCA TUCKpPET-
HBEle CUTHATEI, KOTOpBIE MOTYT NMPWHHMAThL JBA 3HAYEHWsd, HANpUMeEp
ypoBeHb HanpstkeHus 0 BOABT M 3,3 BOJIBT, OHHM YCJIOBHO 0603Ha4aloT-
ca Owm L.

B xauectBe mpumepa nepemauyy MHGOPMALIMKM 1O TEXHMYECKHWM KaHa-
1aM CBSI3H paccMOTpUM nepenady SMS-cooblueHHsI MO COTOBOMH CBSI3H.
Coobuienue B hopme HabpaHHOrO TeKcTa npeobpasyeTcs B IMOCIEI0BATE b~
HOCTE 3JIEKTPOMATHHTHBIX CUTHAJIOB, KOTOPHIE MepenarTes 1o KaHAJIaM CBs-
3M U 3aTeM B TesiepoHe-NpUEMHHKE AEKOAUPYIOTCS B TEKCT *.

Komnbiotepsl o6MeHuBaloTCsi MHGMOpMaLMel Mo KaHalaM CBSI3H pas-
JIMYHON (U3MYECKON MPHPOABI: KabelbHBIM, ONTOBONOKOHHBIM, paIHO-
KaHataM u T. 4. KabGenbHble kaHansl O6BIYHO MCMONB3YIOT BHYTPH 3OaHHIA,
panvoKaHaJibl — B Mpenenax NpsiMoil BUNMMOCTH, ONITOBOJIOKOHHBIE KaHAIBI
MOTYT MMeThb MPOTSDKEHHOCTD N0 HECKONBKHX ThICAY KMIoMeTpoB. [lpu uc-
NOJB30BAHMM TeNE(OHHBIX JIMHUI B KOMIBIOTEPHBIX CETAX (MYHKUIHH KO-
JIHPOBaHHA/NEKOAUPOBAHHUS BBHITIONHAET YCTPOIMCTBO, KOTOPOE Ha3bIBAETCS
ModeMOM.

OcHoBHasi XapaKTEepHUCTUKA KaHaa Nepeayl — NMPOMyCKHas crnocod-
HOCTBb, WK cKopocTh nepenayd undopmanun. OHa ompenensieTcs 00b-
&éMoM uHpOpMaLMK, KOTOPBIH MOXeT ObITh MepenaH Mo KaHany B eIMHUILY
BpeMeHHU. [IporyckHas crnocoOHOCTh KaHala U3MepsieTcs B OUTaxX B CEKYHIY
(6ur/c), B kunoburax B cekynuny (K6urt/c) U B Apyrux KpaTHBIX eIMHULIAX.
WHorna muenons3yloT eaMHULY U3MepeHus BaiiT B cexyHay (6aiit/c) u kpat-
Hble eMy enuHHULBI (KGaiiT/c, Mb6aiit/c u 1. 1.).

HanomuuM, yto npedukc kuao B HHGOPMATHKE COOTBETCTBYET MHO-
xuremo 2 = 1024 u | Kout = 1024 6uT.

IIpumep 4.1. 3apanue ¢ KPATKHM OTBETOM

Ckopocth mnepegaum jgaHHeix uepes ADSL-coenunenue **  pasHa
1024 000 6ur/c. Mepenaya daiina yepe3 maHHOE COeNMHEHHE 3aHsIa 5 c.
Onpenenure pasmep daiiia B kunobaiitax.

Pemenue. 3amaud Takoro BHMIAa O4YE€Hb ITOXOXHM Ha 3ala4yd, KOTODBIE€ Bbl

pelany Ha ypokax ¢u3uKHu U anredpel. B 3anaue durypupyor aHanoru

* Tekcropas MH¢opMalLIMs B TEXHUYECKOM YCTPOMCTBE TOXE KOOUpYyeTcs s
XpaHeHHs M BLIBOAA Ha 9KpaH, Kak GyaeT MoKa3aHO HHXE B 3TOH IIaBe.

**  [lepenaua JaHHbIX N0 TexHonorud ADSL peanuayercs yepes oBLUHYIO aHa-
JIOTOBYI0 TeNe(OHHYIO JMHMIO TPH MOMOLUM abOHEeHTCKOro yCTpolicTBa — MogeMa
ADSL (anmn. asymmetric digital subscriber line — acumMeTpuuHas uudposas abo-
HeHTcKast imHuA). [ponyckHas cnocoGHocTs B ceTsax ADSL no 24 M6ut/c. CkopocTh
nosyyeHust HHGOPMALIMK M3 CETH 3HAYMTENIBHO BBILIE CKOPOCTH MNepenayy uHbopMa-
LMK B CETh.
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M3BECTHBIX BEJIMYMH CKOPOCTHM, BPEMEHHM M paccToAHHMs. Beeném obo-
3HaYEHMS:

v — KOJIMYECTBO OUT, KOTOPOE MOXET OBITh NEPENAHO 3a CEKYHAY;

{ — BpeMsl Tiepenaum;

V — pasmep nepenaBaemoro (aiina.

DTH BEJIMYMHBI CBA3aHBI M3BECTHLIM M3 (PH3MKM M anreOpbl CooT-
HOLLIEHHEM

V=v-r

Baxkno!

[TpH BBLIMOMHEHHM BBIYMCIEHHMIT HEOOXOIMMO YUNTBIBATL €IMHULIBL
H3MepeHus. Bce BbIYMCIEHHMST pEKOMEHIyeM BbIMONHATD, BLIAENSIS CTe-
TEHN JIBOMKH.

HTak, st onpenejieHUsA pasMepa nepeaaHHoro daina Heobxoaumo
YMHOXMTb CKOPOCTb Mepenadyd HHGOPMALMH Ha BpeMs, B TeUeHHEe KO-
TOPOTO NPOKCXoAW/Ia nepenaya:

1 024 000 6ut/c - Sc = (2 10%- 5) 6ur = 2'°- (23 - 5%) 6ur = 28 - 5* 6ur.

INepeBeném OMTHI B KMIOOANTHI, UIsSI 9TOr0 pasiaeavuM Moay4yeHHBIH
pe3ynsTar Ha 2%

(21 - 5%) : 2B = 54 = 625 Kb6aiir.
OTBeT: 625.

Wucbposarue HHopmauru

Bo Bce BpemeHa Haubonee ysI3BHMBIM MECTOM IpPH Mepemade ce-
KpeTHO#H MH(pOpMaLKK Obl1 KaHa cBsi3u. [ToaToMy eliE NpeBHHE JIIOON
HayaiK H306peraTh crocobbl WG poOBaAHHA IS 3alUTHI HHOOpMaLWH.
ITpu mmdpoBaHuy coodblileHUe U3MEHsIeTCs CITOCOOOM, U3BECTHBIM HC-
TOYHHKY M MPUEMHHUKY, M Mepenaércs mo KaHaity cBasu. OIHaKo y3HaTh
MCTHHHBIHA CMBICJI COODIEHHMSI MOTYT TOJLKO Te NPUEMHHMKH, KOTOpbBIE
3HAKOT, KAK MMEHHO, TT0 KaKUM MpaBHWIaM MCTOYHHK MCKa3WI coollie-
Hue. Crioco6bl tindpoBaHust MHGOPMALIMK U3YYaeT KPUIITOIOTHS.

B HacTosillee BpeMsi M3BECTHO GOJIBLIOE KOJIMYECTBO CaAMbIX pa3HBIX
WHOPOB, OTIHYAIOLIMXCS CIOXKHOCTBIO, CTOMKOCTBIO K Nein(poBaHHIO
UT. O

Cpeny npeBHeHIUIHMX MMGPOB OTHHM M3 CaMbIX M3BECTHBIX SIBIIsET-
cst wugpp Lezapa. 1ns Toro 4to6bl 3aK0AMPOBATh COOOILEHHE WH(POM
Llezaps, HeoGX0AMMO MPOM3BECTH 3aMeHY OYKBbI adaBUTa Ha IPYTYIO,
OTCTOSILLYIO OT Heg, Ha JaHHOe KonudecTBO OyKB. [IJIMHA CABUTa Ha3bl-
BaeTcs karowom wndpa Lesapsa. Ha ¢. 56 npencrasneH npumep mudpa
Le3aps ¢ kmouoMm 3. B HMXKHeH cTpoKe nMoka3aH MCXONHBIH andaBur,
B BepxHei — andaput wis 3ammdposaHHoro coobuweHus. Ilpu komm-
pPOBaHMHM W Mepeaaye UcxonHoro coobuienus «ABS» k monyvarenio no-
cTynuT coobieHne « DEV».
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Mpumep wudppa Lesaps

) ABC ... U0VWXYZ
ABCDETF ... XY Z n B C

BoccraHoBneHHe HCXOMHOTO COOBIIEHUS U3 MOJIYYEHHOIO Ha3biBa-
ercs nemmdposKoii. [1s BocCTaHOBIEHUSI MCXOIHOTO COODLLIEHMS HAI0
NpUMeHHTS UG Llezaps ¢ KIouyoM —3 K noJiydeHHOMY COODIIEHHMIO.

Tepmunbl «imMdpopaHHe» U «KOAMPOBaHME» OJM3KHM IO CMBICTY.
B uHdopMmaTHKe NPUHATO UX Pa3IMyaTh B 3aBUCMMOCTH OT TNOCTABJIEH-
Heix ueneid. lludposanve ucnonssyerca mwia obecneveHust MHGOpMa-
LIMOHHOH 0€30M1acHOCTH TNpU MNepefavye cOOOLUEeHM, KoY WHppoBa-
HHUSI IepXKUTCS B TaliHe. KonupoBaHue MCNonb3yercs: 11 obecriedeHust
npencraBpaCcHHs OEHOﬁ U TOM Xe HHC]JOPM&I.[HH Pa3sHbIMH TCXHHUYECKHMH
cpelcTBAMK MM B paszHeIX dhopmarax. [1pu konupoBaHuu uHboOpMaius
NepeBoauTCa U3 04HOI (hOpPMEI NpeACcTaBiIeHMs B IPYTYIO [10 HEKOTOPO-
MY MU3BECTHOMY AJITOPUTMY (METOIY).

KonupoBanHe HH(pOpMaLUH

PE]J.I&TL 3anaqy KO,IalOBaHHﬂ HHQ)OPMELIHH yeJloBeYecTBO HAa4alo
3aJ0Jro 10 MOABACHHMA KOMIMBIOTEPOB: BEMIHKHEC INOCTHXEHHA YEIOBEYEC-
CTBa — MHUCBMCHHOCTEL H apHClJMBTHKa — HE€ YTO MHOEC, KAK CHCTEMBI KOIH-
POBAHHMS PeYM M YUCIOBOM WHbOpManKK. 3ajayld KOIMPOBAHHS PELIATMCH
U IS repenadyv MHGOPMAMU ¢ MOMOIIBIO TEXHUYECKUX YCTPOHCTB.

HanucanHoe Ha OymMare NMpeLioXeHHe HEBO3MOXHO MepeaTh 1o Tejie-
rpacdy B BUAe 6YKB, UM(P U CUMBOJIOB. YCTpoMCTBO TesierpadHoit yCTaHOBKHU
TAKOBO, YTO OHO IMO3BOJISIET JIMIIb MOCHUIATE WM HE MOChLIaTh CUrHAl, NpH-
4€éM CHTHAJI MOXET MMETh Pa3HYIO ITUTENbHOCTb. TaKuM 00pa3omM, NMpUBLIY-
Hble 1151 Hac OYKBbI JO/DKHBI OBITH 3aKOOIMPOBAHBI NP MOMOILM andaBuTa
Tenerpacga. HamoMHMM, YTO andaBHTOM Ha3bIBAETCA YMOPSIOYEHHBIA Ha-
00p 3HaKOB, NPH NMOMOIIM KOTOPEIX MOXHO COCTABJIATE CIOBA.

Kaxnweiit cuMBOn McxoaHoro andapuTa NMpH KOAMPOBAaHMH TIpeACTaB-
JISIETCS TTOCJ/IENIOBATEIbHOCTBIO CHMBOJIOB KOZOBOTro ancaBuTa, KOTOpas Ha-
3pIBaeTcs KOAOBbIM ¢JI0BOM. M HorIa KomoBoe ¢loBO Ha3bIBalOT KPaTKo KO-
J0M.

KonoBrlii angasuT MoxeT ObITh, HalIpUMED, NBOMYHBIM, T. €. COCTOSATh
M3 AByx 3HaKoB — O 1 1.

A30yka Mop3ie

Ins nepBoit TenerpagHoit MammHbel Camyans Mop3e HCIIONB30OBalCs
HMMEHHO TaKOH croco® 3HaKOBOro KONHMPOBaHHS.
1) B ncxoombiii andaBHT BXOTWITH OYKBEI JIATHHCKOTO ajiaBHTa, UG-
PBI ¥ 3HaKH MpenHHaAHHSA.
2) Konossiii andasur Mop3e cocTosi1 U3 TPEX CHMBOJIOB:
TUpE — UIMHHBIHA CUTHAT,
TOYKA — KOPOTKWIM CHIHA,
raysa — OTCYTCTBME CHTHAJA.
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3) Kaxnprit cuMmBon (3Hak) ucxogHoro andasuta Mop3e o6o3Ha4Yw1 yHH-
KATbHOH KOMOMHAaLMeH U3 IUNIMHHBIX U KOPOTKHUX CHUTHAIOB — KOIO-
BBIM CJIOBOM.

Konossie cioBa OfHO3HAYHO OMPENENsid KaXIblii CHMBOJI MCXOJHOTO
andasura. Bnocneacrsuu K natuHckoMy andasuty nobasuiuch WP WIS
3HAKOB HalIMOHATBHBIX ahaBUTOB, HATIPUMED PYCCKOTO.

IpuHiMn KoaupoBaHus a3byku Mop3e MCXOAMT M3 TOro, YTo OYKBHI,
KOTOpBIE Yallle yHoTpebasiorcsi B aHIJIMMCKOM S3bIKe, KOOUpYIoTcsl Dosiee
KOPOTKMMHM COYETAHMAMH TOYEK M THPE. DTO AeNacT nepeaayd KOMITaKTHee.
Takue KolIbl Ha3bIBalOTCA HEPABHOMEPHBIMH.

ITpuMepsl Konos Mopse HEKOTOPBIX CHMBOJIOB:

ug‘l::non Koposoe “c"":m: Koposoe Cxuum:::o Kogosoe
AHOTO cnoBo CXOAHOTO cnoBo HCXOAH cnoso
angasuTa antasuta ancgasuTa
A . I . J [
M - L . _ s W R

3aMeTHUM, YTO HAYaJIOM KOHOBBIX CIIOB CUMBOJNOB J, L, W siBisercsa Ko-
nIoBoe ci1oBoO cuMBona A. [ToaToOMy HEBO3MOXHO OJHO3HAYMHO JEKOAUPOBATh
nojay4yeHHOe cooDlIeHHe, eCclTH He UCIONb30BaTh May3bl MEXIY KOOOBBIMU
cnoBaMu. Hanpumep, Tpedyetcs paciiudposars coodlligHHe, 3aKOAHPOBaH-
Hoe a30ykoit Mop3e u nepenaHHoe 6e3 nay3 Mexay KoiaMH CMMBOJIOB (KC-
MOJb3YIOTCH TOJILKO NPUBENEHHBIE B TAOMMIIC BbIILIE KOIOBBIE CIIOBA):

ns nekonMpoBaHus cooOLIeHHMs OyIeM TOC/IeNoBaTeIbHO clieBa Ha-
NpaBo BBUACAATL KOAbI CHUMBOJOB. TToay4uMM BapHaHTHl [AEKOAWPOBAHMS:
AMAI(*— — —+—=++), AML(*———+—=*¢), Al(*———+—=>+),
JL(.___._. o).

JLnst 0IHO3HAYHOTO JIEKOAUPOBAaHUA COOOIIEeHHs, 3aKOIUPOBAHHOIO a3-
Oykoii Mop3e, HCHONB3YIOT Nay3bl, pa3iesioliie KOIOBbIe c10Ba. 3a eau-
HMIY BpEMEHU MPUHHUMAETCS UTUTENLHOCTh OMHOM TOUKM. JIJIMTENBHOCTD
THpEe paBHa MIMTENbHOCTU TPEX Touek. [lay3a MEKIy 3/EMEHTAMM OIHOIO
3HAKA paBHA JUTMTEILHOCTU ONHOMN TOUKM, MEXIY 3HAKAMH B CJIOBE — [UJTH-
TEBHOCTH TPEX TOYEK, MEXKIY CJI0BAMM — JUTMTEILHOCTH CEMM TOYEK.

be3 nays Mexny cUMBOJIaMH 1O Teaerpady rnogaércs TOJbKO BCEMUPHO
u3BecTHRIH curHan SOS. CuMeon S obosHavaercst TpeMsl TOUKaMH, CHMBOII
O — Tpems THpe:

PaBHOMepHBIe KOIbI

ﬂ.ﬂﬂ TOro YToOLl OTHO3HAYHO MpoO4YUTaTh COOﬁIllBHHe, HE pas3jenss KOIbl
CHUMBOJIOB ClielHaJIbHBIMH 3HaKaMH, MOXHO HCIIOJIb30BAaTh paBHOMEPHLIE
Koabl. B 5TOM cnyyae KonoBble C/IOBA BCEX CHMBOJIOB MCXOOHOTO EU'ldJaBHf
Ta UMEIOT OJJMHAKOBYIO JUIMHY. PaC].l.Il-{lprBaTb TakKoe cooOllUeHUe He cocTa-
BHT Tpyna, HO CcoODIIEHHEe CTAHOBUTCS JUIMHHEC, YeM NPH HUCIOJb30BAHHH
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HepaBHOMEPHbIX KonoB. Harpumep, mis konuposaHusi 26 CUMMBOJIOB JIATUH-
ckoro anidaBuTa IBOMYHBIMM YMCIaMK MoTpebyercsi BHLOEIUTh MO 5 GUT Ha
OIMH CMMBOJ, TOIIA MOXHO 3aKoaMpoBaTth 2° = 32 cumsona. Ecnu koo cum-
BoJa A 6ynet umetb Bua 00000, cumBona B — 00001, cumeona S — 10010, To
coobuieHne ABS BHIISIUT Kak nocnenosareasHocTs 000000000110010. daa
JeKOIHPOBaHHMs JOCTATOYHO Pa3[eMTh NOCIeI0BaTeIbHOCTE Ha TPYIIIE 110
SITh ABOMYHEIX LTHGP.

Hemeukuit n3odperarent bono npemnoxun Ko, B KOTOPOM, Kak U B a3-
Oyke Mop3e, HCTIOb30BAJIMCh CHIHAJIBI ABYX THIOB, HO HE MCIIONb30BAIUCh
nay3el. B otinune ot a3dyku Mop3e Bce CMMBOJBI KOAMPOBANUCE MOCIEN0-
BaTeJbHOCTBIO M3 OMMHAKOBOIO KOJIMYECTBA CHUTHAJIOB, T. €. Kox Bomo ObLl
paBHoMepHbIM. Mcnonb3osanue kona Bogo mossonuno coenatk tenerpad
MACCOBBIM CPENCTBOM lepenadyu CooBIeHHA.

IlpedpukcHbie KOABI

Jnst Toro yT0Obl MOXHO OBLIO OJHO3HAYHO AEKONHPOBATh COOOLIEHHE,
3aKOAMPOBAaHHOE HEPaBHOMEPHBIM KOAOM, Oe3 pa3sjesieHHs KOAOB CHMBO-
JIOB, UCTIOJIB3YIOT TaK Ha3bIBaeMble MpeiukcHble Koobl.

IpedukeHbIii KO — 3TO KO CO CIOBaMHM NEePeMEHHOM MTHHBI, B KO-
TOPOM HM OIHO KOOOBOE CJIOBO He SIBISIETCA HAYAIOM APYroro KOmOBOTO
CJ0Ba.

A3byka Mop3se — npumep HenpedHKCHOTO Koja.

INpumep npedukcHoro koaa: 0, 10, 11. Coobimenue 100111011010 onHo-
3Ha4YHo mekoaupyetcs: 100 11 10 11 0 10.

Ha6op 0, 10, 100, 11 obpasyer HenpedukcHbIit kon. [TpuBenéHHoe BhIllle
Cco0DLLEHNHE MOXHO JIEKOOUPOBATh HECKOJIBKMMH CIIOCOBAMM:

1001110 11 0 10;
100 11 10 11 0 10.

Coo0liieHH s, 3aKOAHPOBaHHbIE Tpe(UKCHBIMU KOIaMH, MOXHO I€KO-
JMPOBAaTh «Ha JIETY», HE OXKHAASACH IMONY4EHHS BCET0 COOBILIEHHUS LIETMKOM.
IMpeduKCHBIE KOAB UCMHOIB3YIOTCA LIS KOOMPOBAHHWA ayouo- U BUIeodaii-
JIOB, TIO3TOMY MOXHO CJIYIUATh MY3bIKY WIM CMOTPETH BHAEO A0 TOro, Kak
aiin 3arpy3uTcs LIETMKOM.

ITpumep 4.2. 3ananue ¢ BEIOOPOM OIHOTO OTBETA

Ort pa3Benuuka ObU1a NojyyeHa cienyolas mudpoBaHHas paguorpam-
Ma, nepelaHHasi ¢ UCIo/Ib30BaHueM a36yku Mopae:

B S —

IMpu nepegaye paguorpaMMel GbLTO MOTEPAHO pa3bueHHe Ha OYKBBI, HO
M3BECTHO, YTO B PAAMOrPaMMe HCIIONb30BATHCE TOJIBKO CACAYIOLLHE OYKBbI:

E J H C Yy

OnpenenuTe TEKCT panvorpamMmbl. B oTBeTe yKaxwuTe, CKOIBKO OYKB
OBLIO B UCXOJHOI paguorpaMme.

1) 6 3)8

2) 7 4)9

58



PeumeHue. 3aMeTHM, YTO KOAbI MCIIOJIB30BAHHBIX B COOOLICHMM CHMBOJIOB
of6pasylor npedUKCHBIH KoA. DTO 3HAYUT, YTO COOOIUEHHe OOHO3HAY-
HO nekonupyertcsi. ByneM rmocienoBaTenbHO CI€Ba HaNpaBO OMpeNeniaTh
MOAXOASALIHME CUMBOJBI B MOJIYYEHHOM KOJE:

—_— —_—— - —_—— — —_— —

C J E y 1 |51
B panuorpamme conepxanoch 6 Gyks.

OTBeT: L.

Komuposanue nudopMalny B KOMObIOTEPE

TMpoueccop GepéTt koMaHIbI MPOrpaMM U JaHHbIe 111 06paboTKH U3 na-
MATH. [TaMaTe siBNIsieTCs 2MEKTPOHHBIM YCTPOHCTBOM M COCTOUT M3 MHUKpO-
CXeM, KOTOpEIe, B CBOIO O4epelb, COCTONT U3 ThICSY Bosiee MEJIKMX 3JIEKTPOH-
HBIX KOMMOHeHTOB. [TogoGHbIe 31eKTPOHHBIE KOMITOHEHTBI MOIYT Haxo-
JIUTBbCS TOJBKO B JIBYX COCTOSHMWAX — «BKJIIOYEHO» WJIM <«BBIKJIIOYEHO», YTO
COOTBETCTBYET ABYM LiMdpaM IBOMYHON cHcTeMBbl cuMciieHus 1 uam 0 win
OILHOMY OHTY.

Takum obpasomM, nobas HHGOPMaLIKSA B MAMATH KOMITBIOTEPA NMPeACTaB-
JIfieTCA B BUIE IOCJIEI0BATEIEHOCTH OUTOB, KaXIblil M3 KOTOPbIX HAXOMMTCS
B OJHOM M3 JOMYCTHMBIX COCTOSIHH.

Koauposanue TeKcToBOH HHpoOpMauHu

[Mpu MCroNb30BaHMK OAHOTO GMTA MOXHO TMPENCTABUTh B ITAMSTH KOM-
MbIOTEPA TOJBKO JBA pa3NW4YHbIX CUMBOJIA. OMHOMY M3 HMX OYIET COMOCTaB-
JIeH IBOMYHBIMA KO — HOJIb, @ BTOPOMY — €IMHMLIA.

Ecnu MBI yBENMYMM UIMHY KONOBOH KOMOMHALMH CHMBOJAa A0 ABYX
uMbp, To noayyum ciepyrouiue koasl: 00, 01, 10, 11. Takum obpasomM, B na-
MATH KOMIIBIOTEPA MOXHO OYIET MpeACTaBHTh YEThIPe Pa3IMYHbIX CHMBOJIA.
Ilp1 nmocnenoBareJbHOM HapallMBaHMMW [UIMHBI JBOMYHOH KOZOBOH KOM-
OMHALMKM YBEJIMYHMBAETCS KOJTMYECTBO CHMBOJIOB, KOTOpPBIE MOTYT OBITH 3a-
koaupoBaHbl. KogoM UIMHOMA B TPU CMMBO/IA MPEACTABISIOTCS 8 pa3s/iMyHbIX
cumsoios (000, 001, 010, 011, 100, 101, 110, 111) uT. Ao.

IMpu niuHe KonoBoi KOMOMHALMM L KOIMYECTBO KOJAOBBIX KOM-
Oounaumii K onpenensiercs no gopmyae:
K=2%1,
rae 2 — KoJIu4ecTBO CHMBOJIOB KOJA.

TexcroBas uHdopMaLMs COCTOUT U3 OYKB, LM(p, 3HAKOB NpEeNHUHAHWS,
CHelUaNBHBIX CUMBOJIOB, TAKMX, KakK Ipobei, CMMBOJ TEpeBoAa CTPOKH
d Jp. [Ans KogupoBaHHsl TEKCTOBOM HHGOPMAaLMK B KOMITBIOTEPE UCTIONb3Y-
I0TCS paBHOMEpHbIe Konabl. B ciiydyae, Koria Kol KaXioro CHMBOJIA 3aHMMaeT
B MaMsiTH KoMIbloTepa 1 BailT, uiu 8 6ut, obllee KOJIMYECTBO CUMBOJIOB, KO-
TOpBIE MOXHO 3aKOIMPOBaTh, paBHo 28 = 256. Ecniu KOoBOE CIIOBO COCTOUT
13 BYX 6alTOB, MOXHO 3aKOAMPOBaTh 2' = 65 536 cUMBOJIOB.

JIBOMYHbIE KONOBBHIE KOMOMHALIMH CHMBOJIOB MOXHO CYMTaTb CBOe-
obpa3HeiM wmK¢poM. Toabko 3Hasi COOTBETCTBME ABOMYHBIX KOMOMHAalMIA
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H CHMBOJIOB, MOXHO IOHSITH COOSII.I&HH&, 3aKOOHMpPOBaHHOE C TTOMOLIBIO
NBOHWYHBIX HOCJ'ICH,OB&TCJ’I]:HOCTEH. B KOMINBHOTEPAX HCIOJB3YVIOTCHA CIIELIM-
aJlbHble KOOBbI€ TAOJIHIIbI, KOTOPBIE CTABAT B COOTBETCTBME IBOMYHbIE [10-
C/Ie10BATEIbHOCTH (KOIbI) H CHMBOJIbI.

Konossie TaGAHUBI CHMBOJIOB

CylLecTBYIOT CTaHIapTHbIe TabMMLL! KOToB. OHM MOIYT MCIONB30BaTh
OIMH WK ABa GaiiTa MU1s1 KOOUPOBAHUSA OHOTO CUMBOJIA.

IIupoxko scnonb3yercs TadiKiia KOnos, u3BecTHas Kak cranmapr ASCII
(American Standart Code for Information Interchange — AmepukaHcKui
CTaHDApTHBIA Koo Wi obMeHa MHGopMalMeil), HCIIONb3YIONIas ONMH BaiT
IUTST KOIUMpoBaHUsA onHoro cuMmBona. ASCII npencrasisier coGoit Konupos-
KY JUIS TIpefiCTaBICHUS AeCATHYHBIX IM(P, CHMBOJIOB JIATHHCKOTO M HAallMO-
HANbLHOTO andapuToOB, 3HAKOB TpeNWHAHWA, CHMBOJIOB apu(MeTHYecKuX
ofepauMii M ypaBasiOUIMX CHMBOJIOB. YTIpaBIsAOIUIME CUMBOJBI HA3bIBAlOT
HereyaTaeMbIMH CMMBOJIAMH, K HUM OTHOCATCH TaKHMe, KaK «IepeBoll CTPO-
Ku» (Kox cuMmBona 10), «Bo3BpaT KapeTKu» (Kox 13) u ap.

[MepBasi MOTOBHHA KONOBOM TAGIMIBI CONEPXKUT CTAHAAPTHBIE CHMBO-
16t ASCII (cumBonst ¢ konamu 0 — 127), OHM OJIMHAKOBBIE BO BCEX CTPAHAX.
B Tabnuue mpuBeneHbI re4aTaeMble CUMBOJBL MEPBOM YacTH KOAOBOM Ta-
6nmner ASCIIL

Mepsan 4actb koposoW Tabnuubst ASCII

g g g g g g
§|3|&|g|&|5|&|5|8|5|2)| s

npo- ¥
20 61:3.11 30 0| 40 | @ | 50 | P | 60 70 p
21 ! 31 1 41 [ A[ 51 |]Q)| 6l [a|Tl q
22 « 32 12| 492 | B |52 |R|[62]|b|72 r
23 # 3313|143 ) C |53 |S8S]|63]|]c |73 s
24 $ 34 [ 4 [ 44 | D |54 | T|64 ]| d | 74 t
25 % 35 1 5] 45 E |5 |U|65[e |75 u
26 & 36 | 6 | 46 | F | 56 [ V]66 | f | 76 v
27 ' 37171 47 |G |57 |W|67 | g |T77T] w
28 ( 33 18 | 48 | H| 58 | X |68 | h |78 X
29 ) 39 1 9] 49 | 59 1Y | 69 i | 79 y
2A * JA | - |4A T | SAJZ]|6A ] j|TA z
2B + 3B ; | 4B | K| 5B | [ [6B| Kk | 7B {
2C , JIC| <]J4C | L |5C|{\N]6C| 1 | T7C |
2D - 3D| =|4D | M |5D| ] | 6D | m| 7D }
2E . 3E | > 4E | N | 5SE | ~ 6E | n 7E ~
2F / 3F | ? |4F | O | SF [ [ 6F | o | 7F | DEL
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Komel B TabnWile 3amMcaHbl B IIECTHANLATEPHUYHOM CHUCTEME CYHCIIE-
HMA, KaK NpUHATO B HHpopMaTuKe. Kon cumpona A, Hanpumep, 41, = 65,
Tabnuiy KonoB He HaO 3alIOMHHATB, HO CJIEAYET MIOMHHUTD NMOCIEI0BATENb-
HOCTE CHMBOJIOB!

1) 3HaKku npenvMHaHUA ¥ apHOMETHUECKUX OMNEpaLuii;

2) uudpst ot 0 10 9;

3) npomnMcHbIE CUMBOJIBI JIATHHCKOTO andaBuTa;

4) CTpOYHBIE CHMBOJIBI JIATHHCKOTO ayihaBuTa.

Btopasi yacTbh KO10BO# Tabnuiibl (CHMBOJIBI ¢ KogaMu 128 — 255) Ha3zbl-
BaloT pacuupennbivu Kogamu ASCII. B paciumnpennsie konst ASCII Brio-
4al0T CHMBOJIbl HaLIMOHAJIbHBIX ajihaBMTOB, HAIIPHMEP CMMBOJIbI KHDPHJLIH-
ubl. Ho maxke ¢ y4éToM 3TMX JONONHMTENbHBIX 3HAKOB al(aBHUTLI MHOTHX
SI3BIKOB HE yHAE€Tcsl OXBATUTH MPU NoMouu 256 3HakoB. [lo 3rToil npuuuHe
CYLIECTBYIOT pa3iuyHble BapHaHThl KonMpoBKH ASCII, BKIIOYaloOLIHe CHM-
BOJIBI PA3HBIX SI3LIKOB.

OTCyTCTBHE COINIACOBAHHBIX CTAHAAPTOB MPUBEJIO K MOSIBIEHMIO Pa3/ivy-
HBIX KOJOBBIX TaONMHLL (BepHEee, pa3nHYHBIX BTOPBIX YacTeil KOJOBLIX TabaMLI)
I KOOHpOBAaHHUA CHMBOJIOB KUPWJLJIM1BL, CPEIH KOTOPBIX

* MexayHapoaHsblit craHgapt 1SO 8859;

= koposasi Tabnuua ¢pupmel Microsoft CP-1251 (konuposka Windows);

¢ koposas Tabnuua, npuMmeHsiemasi B OC Unix KOISR u ap.

Io 2Toi MpHYKMHE TEKCTBI HA PYCCKOM fI3bIKe, HaGpaHHbIE C HCIIOJIb30-
BaHHWEM ONHOM KOHOBOM TaONHIILI, HEBO3MOXHO [POYMTATL MPH MCHOJb30-
BaHWM APYTOH KOAOBOI TaOMMIIBL.

B Hacrosiiiee BpeMsi B KOMIBIOTEPaX LUMPOKO MPHMEHSIETCS CTaHIapT
konuposaHus Unicode (FOHMKOX), B KOTOPOM IS KOAUPOBAHUS OJIHOTO
CHMBOJIa OTBOASATCA ONMH OaliT, nBa OaiiTa unu yetwipe Gaiira. INepsoie 128
cumBonos FOHukona cosnanaiot ¢ cumponamu ASCII. OcranbHast 4acTh KO-
NOBOK TabJMLBI BKIIOYAET CMMBOJbI, MCIIOJNb3YEMbIE B OCHOBHBIX A3bIKax
MHpa.

ITpumep 4.3. 3ananue c BbIOOPOM OHOTO OTBETA

B xonuposke Unicode kaxmplii CUMBOJI KOAMPYETCSl ABYMS OaiiTamu.
Onpenenute nHbOpMallMOHHBINH 0ObEM cnoBa M3 24 CMMBOJIOB B 3TOH KO-
IUPOBKeE:

1) 384 6ur 3) 256 ourt

2) 192 6ur 4) 48 6ut

Pewienue. Ecaum Ha kaxawlii cMMBOJ OTBOAMTCH 2 BaiiT, a CIOBO COCTO-
HT H3 24 CHMBOJIOB, TO NI KOIMPOBAHMS 3TOTO CJIOBa HEOOXOMMMO
2-24 = 48 6aiir. [lepeBeném 48 Gaiit B OUTHL: 48 - 8 = 384 OurT.

OTeeT: 1.

Koauposanue rpaduyueckoii unpopmanuu

H3o6paxeHue Ha sKpaHe MOHMTOpa dopMHUpyeTCs HABOPOM KPaHHBIX
TOueK — MuKceseil. Kaxnasa skpaHHasi Touka MMeeT cBoi uper. KapTHHKa
Ha 9KpaHe — 3T0 oToOpaxeHHe HH(OPMALIMK U3 TAMATH KOMITLIOTEpA.
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[MepBbie MOHMTOPHI GbUITM MOHOXPOMHBIMM. TO4YKa Ha IKpaHe MOHO-
XPOMHOI0 MOHMTOpa MOXeT ObiThb TOJILKO CBeT/oOM (0Oesioi) MM TEMHOMN
(u€pHoit). [Ins KooupoBaHMsS LIBETA NMUKCENS MCIONL3YeTcsl OOMH OWT mna-
MSITH, 3Ha4eHue 1 coortBeTcTByeT GeoMmy uBety, 0 — yépHomy. IMomoGHbIe
3KpaHbl UCTIONb3YIOTCS B HENOPOTHX COTOBLIX TesiehoHAaX, CHCTEMAX BHUIEO-
HaONIONEHH U JIPYTHX YCTPOHCTBAX.

Kax bl MMKCenb COBPEMEHHOIO JMCIUIES OINpPEIeNsaeTcsl KOMIIOHEHTa-
MHU Tpéx OCHOBHBIX L1BeTOB: KpacHoro (Red, R), zenénoro (Green, G) u cu-
Hero (Blue, B). B namsith HeoBXOmMMO coXpaHsiTh HHMOPMALIMIO O COCTO-
STHUM KaXIOH TOYKH H300paxeHHs, T. €. 0 COCTOSHHMM KaXIoi u3 e€ Tpéx
COCTaBISIIOLLMX. YTpaBjieHHe SIPKOCThIO KaXI0il COCTaBAONIE MO3BONSET
BJIMSAITD Ha LIBET 9KPAHHOM TOUKH.

1IBeToBOii MoOeNbI0 Ha3blBAETCA NPABUIO MPEACTABIEHUS LIBETA
B BHIe HabopoB uHceln (0OBIMHO TPEX-ueThIpEX). B koMnbloTepHOit rpaduke
WCNONB3YeTCsl HECKONBKO BUIOB LIBETOBLIX MOJIENEN.

PaccMOTpUM LIBETOBYIO MOJIENb, CBA3AHHYIO C MpENCTABIEHHEM MHKCE-
JIS1 COCTABASIOLIMMHM KPACHOTO, 3€J1EHOT0 M cHHero useTtoB. OHa Ha3bIBaeTCs
RGB (Red-Green-Blue)-moaeinbio.

IIBeToBas mMmoaeas RGB

B RGB-Monenu npoucXoauT cIoKeHHUE LIBETOB M 100aBleHHE UX K 4ép-
HOMY LBETY 3KpaHa, NO3TOMY OHa HasblBaeTcsd addumuenoi (additive).
PasHbie LBeTa 06pasyioTcsi CMELIMBAHUEM TPEX OCHOBHBIX LIBETOB B Pa3HBIX
NPOTOPLUAX, T. €. C PA3HBIMH IPKOCTAMMN.

Inydouna upera (color depth) — 310 uMcn0 OMT, HUCNONBL3YEMBIX L5
MpeACTaBIeHUsI KAXIOT0 MTHUKCeNsi M300pakeHHS.

B monenn RGB kaxnblii LBET MOXeT KOIMPOBAThCA TpeMsi GailTamu
(pexum TrueColor). Kaxaplit 6aiiT oTBEevaeT 3a sipKOCTh KPACHOI, 3eJIEHOIM
W CHHEM COCTaBJISAIOLICH MUKCEs COOTBETCTBEHHO. Takum obpasom, mybu-
Ha uBeta B pexkume TrueColor cocrapnseT 24 6ura. M3obpaxeHus, mukceau
KOTOPBIX 3aKOIMPOBAHBI TAKHUM CIIOCODOM, Ha3bIBalOTCHA 24-OMTHLIMH HU30-
OpaxXeHHsIMH.

Ytobsl ykasaTk 1BeT nukcens B momenu RGB, mocraroyHo mepeuwc-
JIWTb pa3feNéHHble TOUYKAMM APKOCTH KaXIO# COCTaBAAIOIIEH, HAlpUMep:
255.255.0 — kon XENTOW TOYKH, 3AMMCAHHBIA TPH TMOMOLIM AECATHYHBIX
KOINOB ApKOCTeil. 3HaUeHUs APKOCTH BaphUpyloTcs OT () («BBIKJIIOYEHO») A0
255 («BKJIIOYEHO Ha MakcHMMyM»). Eciin 3HadyeHus spKocTel BceX TpEX co-
CTABJISIOLIMX PABHBI, ITOTYYUM OTTEHKH CEPOTo LIBETAa.

B sassike pasmerku HTML nns obosHadeHMsI 1IBeTa MCIIONB3YyeT-
cs MIeCTHaAUATepHYHas 3anuch Buaa "#XXXXXX". Kaxnbeiid user 3a-
MUCBIBAETCA B BMAE IBYX LUECTHaAlUAaTepU4YHBIX LUdp 6e3 mpobenos.
IMepBas nmapa uMdp — MHTEHCMBHOCTh KPACHOIO LIBETA, BTOpasi — 3€-
n€HOro, nocienHsAs — cuvero. Hanomuum, yro FF = 1111 1111, = 255.
Hanpumep, 6enslit upeT obosHavaetca "#FFFFFF".
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3HaueHuA HEKOTOPbIX UBeTOB B uucnosod mogenu RGB

R | ¢ | B R | ¢ | B
Liger HNecaruuHan LlecTHaguarepuyHasn
3anHce 3anHce

KpacHulii (red) 255 0 0 FF 00 00
3enénniil (green) 0 255 0 0 FF 0
Cunuii (blue) 0 0 255 00 00 FF
DyxcuH (magenta) 255 0 255 FF 00 FF
Tony6oii (cyan) 0 255 255 00 FF FF
Keéntoiii (yellow) 255 255 0 FF FF 00
Benwiii (white) 255 255 255 FF FF FF
YépHsiit (black) 0 0 0 00 00 00

Ha puc. 8 npeacraeneHa monens RGB. OTMeTHM, 4TO Ha pHCYHKE He
noka3aH 4€pHblii (oH.

KpacHsiit (255.0.0)

Kéntorit (255.255.0)
DykcuH (255.0.255)

Cunuii (0.0.255)

3enénsiii (0.255.0)
bensrii (0.0.0)

Tomy6oit (0.255.255)

Puc. 8. Lsetosas monens RGB.

Ecnu M3MEHATE UHTEHCUBHOCTb KaXJIOrO LIBETA /UIS CMEIUIAaHHBIX liBe-
TOB, HanpHUMep 3aaaThb uBeT 127.127.0, To MBI MONYYHM Ha 3KpaHe OOJOTHBIA
1BeT, a He Dosee TEMHBIN OTTEHOK XENTOrO LIBETA, KAK MOXHO OBbUIO OXH-
IaTh. DTO CBSA3aHO C TEM, YTO YeJIOBEYECKH a3 6oee YYBCTBUTENEH K 3e-
NéHOMY LiBeTy. YeM HiKe MHTEHCHBHOCTH COCTABISIOLINX, TEM TEMHEE LIBET
Ha 3KpaHe. M Hao6OpOT — yeM Bbillle MHTEHCHBHOCTH LIBETOB, TEM CBET/IEE
OTTEHKH.

IIBeToBbie Mmoaean CMY u CMYK

Monens CMY Hcrionb3yeT Takke TPH OCHOBHBIX LiBeTa: roiy6oit (Cyan),
tbykcun (Magenta, MHOTIA X0 HA3BIBAIOT «MYPNYPHBINA» WIH «MaTHHOBBIH»)
u xkénteiit (Yellow). DTH uBeTa ONMMCHIBAIOT OTPAXEHHBINH OT Gemoit Gymaru
CBET TPEX OCHOBHEIX 11BeToB RGB-Monenu.
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Keénteiia
—~ 1\
/ a
\\
f \

KpacHbiii 3enéHbIi

DyKCHH Tony6oii

CuHuit

Puc. 9. Lipetoeas Monens CMY.

Mognente CMY sarnsietcs cyémpaxmugHoli (OCHOBAaHHON Ha BEIYUTAHUM)
LBETOBOI Mozaensio. Kpacurenb, HaHecEHHBIN Ha Oenyio OyMmary, BEIYMTAET
4yacTh crekTpa M3 nagaiouiero Genoro ceera. Hampumep, Ha MOBEPXHOCTH
ByMaru HaHecnu xéntoii (Yellow) kpacurens. Tenepb cMHUIA CBET, Magao-
Mt Ha GyMary, MOMHOCThIO noroiaercsi. Takum o6pasom, KENTEIH HOCH-
Tejlb BLIUMTAET CUHUI CBET M3 Maaaoiiero 6enoro.

Ipu cMelleHHH OBYX CYOTPAKTHBHBIX COCTABJISIIOIIMX PE3YJIBTHPYIOLIHI
LIBET 3aTEMHSETCA, a IIPH CMEILIEHHH BCEX TPEX MOJIKEH [TOJyYUThCS YEPHBII
useT. Ho npy MCnons30BaHKUM pealbHbIX MoJUrpadMyecKMX Kpacok rnojy4ya-
eTcA He YE€pHBI, a HeonpeaeNEHHBIH TEMHBIN 1BeT. [ToaToMy K TpEM OCHOB-
HEIM LBeTaM CMY-monenu mobapnsitor uépHslii (Black) 1 nonyyaior HoByio
uBeToBYIO Mozens CMYK.

LBeroBad Monmens CMYK Mcnonb3yercsi B OCHOBHOM B TOMUrpaguu
TIpH BEIBOJIE H300paKeHHs Ha Ieyarhb.

I'nyouua uBera H o6 béM namMaATH

Konu4yecTBo pasinuyHbIX LUBeTOB K M KOJMYECTBO OMTOB ISl UX KOOHU-
poBanus (rybuHa uBera) L cBsizanbl popmynoit K= 2L, Tlpu L = 24 6ura
MOXHO 3aKoaMpoBath 22 = 16 777 216 pa3nUYHBIX LIBETOB.

Ecnu u3BecTHO pa3spellieHMe 3KpaHa (KOJHYECTBO TOYEK 10 FOPHU30OHTA-
JIM M BEPTUKAIW) M MyOHHA LIBETa, MOXHO OTNPENeIUTh 0OBEM BUAECOMAMATH
JUIsL XpaHEHHs OQHOro Kanpa (oaHoi ctpaHuubl) u3obpaxeHus. Hanpumep,
MpH paspelieHH# 3kpaHa 640 x 480 u ucronbzoBaHuu 24 GUT HA TOUKY 0Ob-
€M BuIeonamsaTH paBeH 640 - 480 - 24 = 7 372 800 6ur = 900 K6aiit.

Bce xommnbioTepHble M300pakKeHUs NensTcss Ha nBa OonbIIMX Kiac-
ca — pacTpoBbie U BeKTopHble. Pazinuyne MexXIy HUMHU onpeaesser cnocob
XpaHEHUS U300paKeHHIA B MaMATH KOMITbIOTEpA.

Pacrporas rpaduka

PacTpoBbie H306paKeHHs UCTIONb3YIOTCS JUIA XpaHEHHsI PEATMCTHUHBIX
u300paxkeHuit, HanpuMep LKMbpoBbiX dotorpaduit. B namaru kommsioTepa
XPaHHUTCA 3HAUCHHE LIBETa KaXIOro Mukcenss uiobpaxeHus. OmnHaKo uiMme-
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HEHHME pa3sMEpPOB TaKMX M300paXeHMil CepbE3HO OTpaXkaeTcs Ha MX Kadue-
CTBe.

Ha puc. 10a nokasaHo wu300paxeHuHe OKPYKHOCTHU, HAPHUCOBAaHHOM
B pactpoBoM rpaduueckom pemaktope. Ha puc. 106 mokasaH pesyibrar,
MOJy4MeHHBIH TOCTEe NBYX NEHCTBMI — YMEHBILIEHWSI MCXOIHOTrO u3obpaxe-
HMSI, @ 3aTeM ero ysequdeHus. Kasanock Obl, JOIDKHA MTOMYYHTHCS HCXOAHAsS
OKpY*kHOCTh. Ho 3TOro He MpoM301IUIO, MOTOMY YTO MPH YMEHBILIEHWH H30-
OpaxeHHusl TIPOMCXOOUT MOTEPs MUKceNel (a BMecTe ¢ HUMM M LIBETOB IS
UBETHBIX HM306paxeHuit). Korma Mbl yBENWYMIIM TPENBAPHTENIBHO YMEHb-
HeHHoe u306pakeHHe, MOTeps TOYEK cTana OTYETITMBO BUIHA.

Ilpy yBeNMYEHHM PACTPOBOIO M300PAXKEHWS KaXIasl TOYKA MCXOLHOIO
1300pakeHUs NpencTapisieTcs MPAMOYTOILHEIM HaGOpOM TOYEK, MOSIBIsSeT-
¢ «wiecTHAYHBIA 3¢pdexr» (puc. 10B).

a) 6) B)

Puc. 10. INoreps KayecTBa pacTpOBOro H300pakeHHs NPH U3MEHEHHH pa3Mepa.

Maitnb1  pacTpoBbIX H300pakeHumii uMeloT OONbIIOH pasmep.
PaciimpenHys MMEH (haiinoB, XpaHsIIMX pacTpoBbie H3obpaxeHusa: JPG,
GIF, BMP u ap. ITporpamMamu o6paboTKM M CO3IaHUA pacTpOBLIX M300pa-
XeHuit seisiiores MS Paint, Adobe PhotoShop.

BekTopHasa rpajduka

BekTopHble M300paXkeHHs XpaHATCS B BUIe MaTeMaTudeckux dopmy,
OIMUCHIBAIOIINX OOBEKThbI, M3 KOTOPbIX COCTOSAT MW300paXeHHUsl, TOJIIHHY H
LIBET JIMHHI, 1IBETa 3aJMBKH CIUIOIIHBIX o0nacTeil U Ap. BekTopHble H30-
OpakeHHs MMEIOT He TaKylo Doraryio najJuTpy, Kak pacTpOBbIE, OQHAKO JIET-
KO TIepeHOCAT YBeJIMUeHHe U YMeHblIeHue pa3sMepoB. Bce xapakTepucTHKU
KapTHHKHW TPOCTO TNEPECYMTHIBAIOTCA MO (OpMylaM Uil HOBBIX pa3MepoB
H306paxeHHs, U KaueCTBO He yXyauaeTrcs. Tak KaK B TEKCTOBBIX MPOLIECCO-
pax HCIONB3YIOTCA BEKTOPHEIE HIPHQTHI, TO MOXKHO JIETKO H3MEHATh HX pa3-
MEp 6e3 u3MeHeHHs KauecTBa H306pEDKBHHH CHMBOJIOB.

BekTopHble M300paxKeHHs CO3MAK0TCS MPH TOMOLIM CIELHANTbHBIX BEK-
TOPHBIX PENAKTOPOB, Hanpumep, Takux, Kak Adobe Illustrator, CorelDraw,
3DMax. ®aiinbl BEKTOPHBIX H300paXeHHWid MMeT HeDONbIIONW pa3Mep Mo
cpaBHeHHIO ¢ (haiiylaMH pacTPOBLIX H300paKeHHIA.

Konuporanue 3BykoBoii nadpopManuu

3ByK npencrapisieT coboil 3BYKOBYIO BOJIHY ¢ HEMPEPLIBHO MeHAIOLISH-
cs aMIUIMTYI0i ¥ yactoToit. YeM Gonbllie aMIUIMTY/1a CHTHAIA, TEM I'POM-
4e 3BYK; YeM DoJiblie 4acToTa CUrHana (YMciio KonebaHui B CeKyHOY), TeM
BBIILIE TOH.
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B HacTosiiee BpeMsl CYILIECTBYET ABA OCHOBHBIX crioco0a 3anMcH 3BY-
Ka — anano2oebili (Henpepuietbiil) U yugpoeoii (duckpemrnbiii). BUHWIOBas
MJIaCTHHKA SBJIAETCA TPUMEPOM aHAJIOTOBOTO XpPaHEHMS 3BYKOBOH MHGOD-
MallMH, TaK KaK 3BYKOBas JOPOXKa M3MEHsieT CBOI0 (hopMy HENpepbIBHO.
KoMnakr-nucku sBAsSIOTCS NMpUMepoM LKU(POBOro XpaHeHHUs 3ByKOBOM UH-
¢dopmaliuK, TaK Kak 3BYKOBasi IOPOXKA KOMIIAKT-IMCKA CONEPXKHUT YYACTKH
C pa3HYHOM OTpaXalollieil cCrnocobHOCTHIO.

Ilna Toro 4yToGbI 3anKCcaTh 3BYK Ha KaKOH-HHUOYIb HOCUTEND, €70 HYXHO
npeodpa3oBaTh B ANEKTPHYECKHH CHTHA. DTO NeNaeTcs ¢ MOMOLIbIO MUKPO-
tona. MukpodoHr HMMeloT MeMOpaHy, KOoTopas KosieOsercs Inmon BO3Aeid-
CTBHMEM 3BYKOBBIX BoNH. K MeMOpaHe nprcoenMHeHa KaTyLluKa, epeMeLlan-
1ascsa CHHXpPOHHO ¢ MeMOpaHoii B MarHMTHOM Iojie. B kartyllike BO3HHMKaeT
MnepeMeHHbIH 3MeKTpuYecKuii ToK. Tak 3BYKOBBIE BOJIHBI TMpeoBGpasyrTcs
MHKPO(QOHOM B 3/IEKTPUUECKHI TOK TMEPEMEHHOIO HamnpsiKeHUs, KOTOpPbIi
npeacrasasier coboil aHanoroBslii curHan. [IpUMeHHTENLHO K 3MeKTpHYe-
CKOMY CHTHally TEPMHMH «aHAJIOTOBBIi» 0003Ha4aeT, YTO ITOT CUIHAJ HEMpe-
PHIBEH 0 BpeMeHH U aMIuikTyae (cM. puc. 11a).

Jna Toro 4toObl KOMITBIOTEP MOT 00pabaThIBATh 3BYK, HEMNpEepLIBHBIH
CUTHaJ JOJDKeH OBITh TNpeBpalliéH B TOCHENOBATE/IbHOCTE JEKTPUYECKUX
HMITyNIbCOB (IBOMYHBIX HyIeH M elMHHUL). B mpoliecce KoauMposaHHs He-
TPEPLIBHOTO 3BYKOBOTO CHIHANIA [IPOM3BOAMTCS €ro JUCKPEeTU3alus 1o Bpe-
MeHH. JIucKpernsaums — 3To npeobpasoBaHHe HeINpPEephIBHBIX CHTHAIOB
B Habop NUCKPETHHIX 3HAYEHH I, KAXIOMY M3 KOTOPLIX MPUCBaUBAETCH YHUC-
J10 — KOAOBOE CJIOBO.

Jns IMCKpeTH3allMii Halo HECKOJILKO pa3 B CEKYHIY MU3MEPATb BETHYH-
HY aHaJIOTOBOTO CHIHaJla M KOOMPOBAaTh €€, HallpuMep, ¢ MOMOILLbIO 256 3Ha-
YEeHHH.

MaKTHYECKH TUIOCKOCTb, HAa KOTOPOi M306paxéH HeNnpephIBHBIA CUr-
Han, pa30MBaeTcsl BEPTHMKAILHEIMM M TOPM3OHTAJIBHEIMM JIMHMSAMH (CM.
puc. 116), 4 cuMTaercs, 4YTO rpadHK MPOXOLUT CTPOTO Yepe3 Ykl MOTyYeH-
HO# CEeTKH, HellpepbiBHASI MUIaBHAs TUHUS 3aMEHsIeTCs JIOMaHOM.

a) 6)

B)

Puc. 11. [IpuMep AMCKpeTH3allHH AHAIOTOBOIO CHIHAMA.
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JucKpeTH3anus 1Mo BpeMeHH COOTBETCTBYET Pa3OMEHMI0 BEPTHKAIbHBI-
MM JTHHHAMHM. OHa XapaKTepH3yeTCsl 4acToToi auckperusaumM. Yacrora
IMCKPETH3alHH 3BYKOBOro Kommnakrt-gucka 44,1 kI, DVD — npumepHo
96 kI DTO 3HAYMT, YTO BETUYMHA AHATIOTOBOTO CUTHaNa uaMepsetcs 44 100
H 96 000 pas B cekyHny coorBercTBeHHO. Eciiu konupyercsi crepeo3Byk, OT-
IENbHO KOOMPYIOTCS ABa KaHala.

TopU30HTANIBHOE pa30HeHHe TAKXKe BaXHO: YeM MEHbIIIE PacCTOAHHE
MEXIY TOPU3OHTANILHBIMU JIMHUSMH CETKH, TeM KadecTBeHHee Gynmer M-
pOBOi# 3BYK. KONIMYECTBO JIMHUH CETKH ONpene/seT KOJIMYECTBO YPOBHEI
3ByKa, [T03TOMY F'OPU30HTANIbHOE pa3bHeHHe Ha3bIBaeTC KBAHTOBAHHEM MO
YPoBHW. [Ins KOAMPOBAHMUS NOJYYEHHBIX 3HAYEHHH YPOBHEH MCIOJIb3YIOT
JABOHWYHBIE YMCHA. KOJIH‘IBCTBO HCITONB3YEMBIX OIS KOOUPOBaHHA OHT Ha-
3biBaeTCs rryOmHoM 3syka. Ecnu mybuHa 3Byka 8 6ut Wik 16 6uT, MOXHO
3aKOIMPOBATh COOTBETCTBEHHO 2° = 256 ypoBHeit wiu 2' = 65 536 ypoBHeii
CHUIHAIOB. DTO 3HAYMT, YTO MHTEPBAI OT HYJIEBOIO 10 MAKCHMAIbHOIO Ha-
NpsKEHWUA aHAJIONOBOTO CMrHajla pa3buBaercss Ha 256 uiau 65 536 ypoBHei,
YTO COOTBETCTBYET KOJHYECTBY BBICOT 3BYyKa (TOHOB).

ITIpumep 4.4. 3apanue c KPATKHM OTBETOM

Ecnu yacroTa muckpeTu3aluy pasHa 44,1 kI, aia KonMpoBaHUs 3ByKa
ucnonbdyercs 16 6ur. Ckonbko naMsAaTH notpebyeTcs Wit XpaHeHHs OXHOM
MHHYTBI CTEPE03BYKOBOIA 3aITMCH?

Pewenue. HMamepenue npoussoautcs 44 100 paz B ceKyHIy, B MHHYTY
44 100 - 60 pa3. [ina coxpaHeHHs pe3yJbTaTa KaXIoro W3MepeHHs Tpe-
oyercss 16 6ur =2 6ait. Beero 44 100 - 60 - 2 Gaiit. g cTepeo3Byka
3aMMHUCBIBAKOTCHA OIBA CUrHaJa, CjledoBaTeNbHO, nomeﬁye’rcn

44100 1/c - 60 c - 2 Baiit - 2 = 1058 4000 Gaitr = 10,1 M6aiiT.

H3 puc. 11 BuaHO, 4TO Npeodpa3oBaHHE aHAIOTOBOrO CHrHajla B LIU(D-
POBO# Bcera MPOMCXOIUT C HEKOTOPBIMH HCKaXEHHSIMH.

IIpeobpaszoBaHue HenpepeIBHOH 3BYKOBOH BOJHEI B IOCIEJOBaTeNb-
HOCTBb 3BYKOBbBIX MMIIVIBCOB paaﬂuquoﬁ AMILTHTYABL I'IPDHZ}BO,B,HTCH C Io-
MoOIlIbl0 aHajoro-uudposoro npeobpasosarens (ALLIT), pasmeliéHHOro Ha
3BYKOBOM Iuiare.

C noMoILBIO CTIELHATBHBIX TIPOrPAMMHBIX CPEICTB (PeIakTOpPOB 3BYKO-
3aMMCceii) OTKPHIBAKOTCS LIMPOKHE BO3MOXHOCTH 0 CO3IAHMIO, PENaKTHPO-
BaHMIO W NMPOCJIYLIMBAHMIO 3BYKOBEIX (haitnoB. Ho, kak BUIHO M3 NpHMepa,
3ByKOBBIe (haiiyibl 3aHMMAIOT OYeHb MHOIO MecTa B namsiTH. [TosToMmy uc-
MONB3YIOTCH METOABI CXaTHsA 3BYKOBBIX (haiioB. KayecTBo My3bIKH Mocie
CXaTHd HECKOJbKO yxXyquiaercda, HO 3TO INpakKTHY€CKH HE3aMETHO, TaK KakK
[pY pa3paboTKe AITOPHUTMOB CXaTHS YYMTHIBAIOTCA 3aKOHBI BOCHPUATHA
MY3bIKH YEJIOBEKOM.

Haubonee nomyasipHsie (opMaThl CXAaTblX MY3bIKAJIbHBIX (dailioB —
MP3, WMA u ap.
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3apaHuA A8 CAMOCTOATEILHOIO pelIeHHA

3anaHus c BHIGOpOM OJXHOrO OTBETA

IIpumep 4.5. Or pa3penyuka Oblia nojiydeHa cieayroinasi mudbposaHHas
panvorpaMma, rnepejaHHas ¢ HCIONb30BaHHEM a3byku Mopase:

[ Jpe— I O S R .

[Mpu nepenave paguorpaMMsl GBUTO MOTEPSHO pa3bueHKe Ha GYKBEI, HO
M3BECTHO, YTO B PAAMOEPAMME UCMONb30BATNCE TONBKO CIEYIONIHE OYKBEI:

A K (0] P )]

J— . __ L J— ... . e

Onpenenute TEKCT pagvMorpaMmbl. B oTBeTe ykaXWTe, CKONBKO GYKB
OBLUIO B MCXOIHOW panuorpaMmmMe.

1) 7 3)9

2) 8 4) 12

IIpumep 4.6. Ot pa3penquuka ObUIa MoJydeHa cienyiouias wudppoBaHHas
paaMorpaMmma, repeaaHHas ¢ MCro/ib3oBaHueM a3byku Mopse:

o o et e e
IMpu nepenaye panuorpaMmsl GbUIO MOTEPSHO pa3bHeHHe Ha GYKBBI, HO
M3BECTHO, YTO B paIHOrpaMMe MCMOIb30BAIKCh TOJNBKO CIENYIOlIHe OYKBHI:
O] H B A H

Onpeznenure TekeT paguorpaMmbl. B oTBere ykaxkuTe, cKoibko OykB
ObLIO B MICXOHOH paguorpaMme.

1) 5 37

2) 6 4) 10

[pumep 4.7. Ot passenuuka ObU1a MosyueHa creaywoouas mudpoBaHHas
panuorpaMma, nepefaHHasi ¢ MCIoNbL30BaHHeM a36yku Mop3e:

LN QN A QN ) N 7 N —— —

INpu nepenave panvorpaMmsbl 6bLIO MOTEPAHO pa3bueHue HA OYKBBI, HO
M3BECTHO, YTO B paHOrpaMMe MCIOJIb30BAIMCh TOJILKO ClIeyIole OYKBbI:

J H T K (0]

Ornpenenure TEKCT pagvorpammel. B oTBeTe yKaxurTe, CKOJBKO OyKB
BBUIO B MCXOMHOM paguHorpaMMme.

1) 8 3) 10

2) 9 4) 11

IIpumep 4.8. Ot pasBenuuka ObUIa MNojiydyeHa cieayiowas mMdpoBaHHag
paguorpaMma, repeaaHHasl ¢ MCTIONIb30BaHHeM a30yku Mop3ae:

. e_ s s ——r " s s
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[Mpu nepenaye paguorpamMmbl OBLIO MOTEPSHO pa3bueHHe Ha GYKBBI, HO
M3BECTHO, YTO B pailMOrpaMMe HUCIONL30BAIUCE TOMBKO Clenylollue OyKBbI:

B P H A H

R — —_— . e — . __

Onpenenurte TeKCT panvorpaMmel. B orBere ykaxure, ckonbko Oyks H
OLLIO B UCXOMHOM panuorpaMmMe.

1)1 3)3

2) 2 47

IIpumep 4.9. Or passenuuka 6bUla MonyuyeHa cieayioiias udpoBaHHas
pagMorpaMma, nepeiaHHas ¢ MCoNb3oBaHHeM a30yku Mopae:

— e e % e__ % __ % ____ % __ %% _____ s

I1pu nepenave paanorpaMmMsl 6bLTO NOTEPsAAHO pa3bueHHe Ha OyKBBI, HO
M3BECTHO, YTO B paIMorpaMMe UCTMoNb30BaJIHCh TOIBKO CeNyloiiue DYKBBI:

JI C 10 0O E

Onpenennute TEKCT paagMorpaMMel. B oTBeTe yKaxure, CKOJIBKO MIACHBIX
OYKB ObLIO B MCXONHOH paguorpamme.

1) 2 34

2) 3 4) 5

IIpumep 4.10. B xomupoBke Unicode Kaxablii CUMBOJI KOOMpPYETCA JBY-
M8 Daiitamu. Onpenendre HHGOPMALUMOHHBIN 00BEM cOOBLIEHUS U3
45 cHMBOJIOB B 9TOH KOOHPOBKE.

1) 45 6air 3) 90 Gairr
2) 380 6uT 4) 480 6ur

ITpumep 4.11. B konupoBke ASCII Kaxnblii CMMBOJ KOmupyeTcss 8 OUT.
Onpenenute MHGOPMALMOHHBIN 00BbEM COODILIEHUA B 3TOH KOTUPOBKE.
Jnuna 3roro Tekcra 17 OHT.

1) 17 6ur 3) 17 GaiiT
2) 136 6ur 4) 25 bair

INpumep 4.12. B xonupoBke ASCII kaxiblif CHMBON KOIMPYETCS OTHUM
Gaiitom. Onpenenure WHOOPMAlLMOHHBIN 00BEM coobllieHHMs B 3TOM
konupoBke: B koaupoBke ASCII Ha Kaxablii CHMBOJ OTBOJIHTCHA
1 Oaiir.

1) 43 Gaiit 3) 51 baiit
2) 51 6ur 4) 42 Gaiit

IMpumep 4.13. B konuposke Unicode kaxnbiii ciMBos konupyetest 16 6u-
Tamu. Onpenenure nHbOPMaLHOHHbBIH 00BLEM cooB1IeHMs U3 47 CUMBO-
JIOB B 3TOM KOIMPOBKE.

1) 752 éur 3) 47 Gaiit
2) 832 6ur 4) 96 Gaiir
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Y caenymolux NsATH 3aaHUi uMeeTcs oblliee Havyano:

Ins kopupoBaHus 1BeTa hoHa web-CTpaHHLIBI UCTIONb3YETCH aTPH-
OyT bgcolor="#XXXXXX", rie B KaBblYKax 3a0al0TCs LIeCTHAALIATEPHY -
HBIE 3HAYEHWS MHTEHCHMBHOCTH LIBETOBBIX KOMIIOHEHTOB B 24-GUTHOIH
RGB-Monenu.

Tpumep 4.14. Kakoii uBer Gyner y cTpaHHUIB], 3anaHHO#M TaroM < body
bgcolor="#00FF00" > ?

1) Genblii 3) 3enéHnlit
2) cephlil 4) cuHui

IIpumep 4.15. Kakoii useT OyAeT y CTpaHHULIBI, 3a0aHHOM T3roM < body
bgcolor="#FFFFFF" > ?

1) Genwblit 3) yépHEIi
2) cepslit 4) cuHuMit

ITpumep 4.16. Kaxkoii user 6yaeT y cTpaHMLIbI, 3a0aHHOM TIroM < body
bgcolor="#000000" > ?

1) Oenbrii 3) 4y€pHbIi
2) cepnlii 4) cuHMi

Ilpumep 4.17. Kakoii 1iseT 6yneT y CTpaHMIIbI, 3aJaHHOM T3roM < body
bgcolor="#FFFF00" > ?

1) xEnTerit 3) roay6oit
2) ({hykcuH 4) KpacHBbIi

Ilpumep 4.18. Kakoii uBet GyaeT y cTpaHHILILL, 3a1aHHO# T3roM < body
bgcolor="#C8C8C8" > ?

1) xénTeiit 3) Genwrit
2) cepslii 4) y8pHBIi

3anaHHa ¢ KPATKHM OTBETOM

IIpumep 4.19. CxopocThb nepenayy JaHHBIX Yepes ADSL-coenuHeHHe paB-
Ha 6 144 6ur/c. Ilepenava daiina yepe3 naHHOe COGIMHEHHE 3aHSLIA
20 c. Onpenenute pasMep caiina B kunobaiitax.

IIpumep 4.20. CxopocTk nepenayu NaHHbIX Yyepe3 ADSL-coenMHeHuUe paB-
Ha 128 K6ut/c. Paamep daiina cocrapnser 368 Kbaiit. Onpenenure Bpe-
Ms riepefayd ¢aiina B CeKyHaAax.

Ipumep 4.21. @aiin pasmepom 36 Kb6aiit 6bu1 mepenan yepes ADSL-
coenvHeHWe 3a 9 c. OmpenmenuTe CKOPOCTH Mepegay AaHHBIX uYepes
ADSL-coenuHenue B K6ur/c.

IIpumep 4.22. CxopocTh TNepefaud OaHHBIX Yepe3 ADSL-coenuHeHue
paBHa 256 000 6ut/c. [lepenaya caiina yepes 3T0 coeTMHEHHE 3aHANMA
2 muH. Onpenenute pazmep daiiia B Kunobaiirax.
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IIpumep 4.23*. M3BecTHO, YTO JIMTENBHOCTh HEMPEPBIBHOIO MONKIIIOYE-
HHA K ceTi UHTepHeT ¢ oMol MoaeMa 1ia Hekotopbix ATC He npe-
BbillaeT 7 MuH. OnpenennTe MakCHMalbHbIH pa3mep daiina (B8 Kéur),
KOTOpbIA MOXeT ObITh IepelaH 3a BPeMsA TAKOIO MONKIIOYEHHSA, ECIH
MOIEM NnepenaéT HHGOPMALIMIO B CPEIHEM CO CKopocThio 3 KbaiiT/MuUH.

IIpumep 4.24. ABTOMaTHYECKOE YCTPONUCTBO OCYILECTBIIO IEPEKOIUPOBKY
UHGOPMALIMOHHOTO COODILIEHHUA Ha PYCCKOM SI3LIKE, TTIEpBOHAYAIBHO 3a-
nucaHHoro B 8-6uroit konuposke KOU-8, B 16-6utHsIi Unicode. B pe-
3y/neTaTe npeobpazoBaHis HHGOPMALIMOHHOE COODILEHHE YBETHYUIIOCh
Ha 256 6ut. Kakosa muirHa cooblueHHs B CHMBoIax?

TNABA 5
NOMMYECKHUE OCHOBbI OBPABOTKW UH®OPMALIUHU

Jloruka

Jlornka (rpeu. logike < logos — noBon, noka3arenbCcTBO; pa3yMHOE
OCHOBaHME, HayKa O PacCyXIEHHM, HCKYCCTBO PacCyXIeHHs) — Hayka
o (opMax, METOaxX ¥ 3aKOHaX NMPaBHJILHOIO MEILIUIEHHS.

MBlUieHHe U3Y4aloT M NCHXOJIOrHs, M TMeJaroruika, ¥ MHOTHE Apyrue
Hayku. [To comepXaHHUIO yeloOBeYecKoe MEILLIeHHe GeCKOHeYHO MHOrooo-
pa3Ho, Bellb AyMaTh MOXHO O 4€M yroaHo. Ho MBIC/IM BOZHMKAIOT U CTPOATCSH
MO OOHHUM M TEM Xe 3aKOHaM, MOTYMHSAIOTCS ONHHUM M TEM Xe NMPUHLIMIAM,
MUMEIOT OHU M Te K€ CXeMbI WJIH (OPMBI.

PaccMotpuM npumep. Cnenyloiiye BbICKa3bIBaHUS:

— BCE aHAHACHl — 3TO (PPYKTHI;

— BCE TUIPhl — 3TO XMUIIHBIE JKUBOTHBIE;

— BCE aBTOMOOWIHM — 3TO TPAaHCNOPTHLIE CPEICTBA —
pa3Iu4aoTCs MO CONEPXaHHIO, HO CXONHBI N0 (hopMe: «Bce A — 310 By, rne A
1 B — 310 Kakue-n1mbo npeamersl. CaMo BrICKa3blBaHME «Bce A — 310 B» He
MMeeT colepXaHHusl, OHO TMpencTasnseT cobol ¢opMy, KOTOPYIO MOXHO Ha-
MMOJIHUTD JTI0OBIM COoIepXaHHEM, HAIIpMMEp: «BCE )"{BGHHKH — 3TO KHHIH».

PaccMmoTpuM apyroit npumMep. TpH pa3nuyHBIX MO COOEPXKAHUIO BHICKA-
3bIBAHMSL:

— €C/IM HACTYIAET BECHA, TO TAET CHET;

— ecaH He roToBUThcAd K TUA, TO MOXHO NMONYYUTE NBOMHKY;

— €CIIM CTOMT CHJIBHBII TYyMaH, TO CAMOJIETBI HE MOTYT COBEPILUTB MO~

calkKy —
CTPOATCA MO ONHOI 1 To# Xe opMe: «ecnu A, To B». U K 310it hopme MoX-
HO nofo6paTh MHOXECTBO Pa3/IMYHBIX CONEPXKATENbHBIX BHICKA3bIBAHUIA.

Jloruka He WHTepecyeTcsl colepXaHHeM MBILUIEHHSA, OHAa W3y4aeT TONb-
KO dopMbl MbiliuieHHs. JIOTMKY HHTepecyeT He YTO MBI MBICIHM, a KaK Mbl
MBIC/THM, TO3TOMY OHa TaKXe 4acTO Ha3bIBaeTCs (POPMANsHOU N02UKOU.
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Hanpumep, ecii no ColepXaHWIO BbICKA3bIBAHHE «BCE KOMAphl — 3ITO Ha-
CEKOMBIE» ABJIAETCA MMOHATHBIM, OCMBICJIEHHBIM, a BEICKa3bIBAHHE «BCE KPO-
KOOWNBI — 3TO MNTHLULI» SABISETCS 6CCCMI>ICJ'ICHHBIM, TO LIS JTOTHKHW 3TH ABa
BBICKA3BIBAHHSI PABHOLIEHHEI: Bellb OHA 3aHUMaeTcs JopMaMu MBILLICHUS,
a ¢hopMa y 3THX IABYX BEICKa3bIBaHUIii ONHA U Ta Xe — «Bce A — 310 B».

Takum o6pazomM, popMa MBIILIEHHS — 3TO COCO0, KOTOPBHIM BhIpaxa-
I0TCSI MBICITH, HJIH CXeMa, M0 KOTOpOit OHHU cTposites. CylliecTsyet mpu gop-
Mbl MbIULACHUSL.

1) Honamue — 310 dopMa MBILUIEHHUs, KOTOpasi 0003Ha4YaeT Kakoi-
1100 00BEKT WIIM NMPH3HAK OOBEKTA, OTIMYAIOLIKH €ro OT JPYTHX OOBLEKTOB.
[MpuMepbl MOHATHIA: «coDaka», «pacTeHHe», «IUIaHETa», «XHMHYECKHI 3Me-
MEHT», «CMEJIOCTb», «TPYIOMI00MEe» H T. I

2) Buickasvieanue (cysxcoenue, ymeepxcdenue) — 31o Gopma MbiliUie-
HHUS, B KOTOPO# 4TO-JIMOO YTBEPXKIAETCSA WJIM OTPHULIAETCS] O CBOHCTBAX MOHS -
THI M OTHOLLEHHMAX MEXIy HUMH, HanpuMep: «CoNHIe He SABIAETCA TUIaHe-
TOW»; «HEKOTOPBIE BELIECTBA — 3TO META/UIbI»; «BCE LIMPPHI — 3TO 3HAKH»;
«2-2=4» 1 T. N.). BelcKa3slBaHHE MOXeT ObITh MCTHHHBIM HJIH JIOXKHBIM.

3) Mmozarawuenue — 310 HopMa MBILUIEHHs, B KOTOPOH H3 JBYX HJIH
HECKONMBKHX HCXOIHBIX BRICKA3BIBAaHUW I NnoJay4yawwT HOBOE BbICKa3blBaHHE
WK BeiBoA. [IpuMep ymo3sakiioueHHs: «Bce MeTamibl 371eKTPONPOBOIHBL.
Keneso — aro meta. XKeneso 3JeKTpONPOBOIHO».

IToMuMo ¢opM MBILIUIEHMS, JIOTMKA TakKXKe 3aHMMAaeTcs 3aKoHaMU
MBIULICHHSA, T. €. TAKMMH MTPpaBMJIaMH, COOMIONEHNE KOTOPBIX TIPUBOAMT pac-
CYXIeHHe K UCTUHHBIM BBIBOIAM IPH YCIOBHH MCTHHHOCTH HCXOIOHBIX CYX-
JeHUWIA.

OcHOBHas 1IeJb JIOTHKH — HCCIEAOBaHHEe TOTO, KaK M3 OJHHMX YTBEpX-
JIEHHI MOXHO BbIBOOMTH Apyrue. [1py aToM mpennosaraercs, 4To BBHIBOL 3a-
BHUCHMT TOJIBKO OT cIioco0a CBsI3H BXOIAILMX B HETO YTBEPXIEHHI U UX CTpoe-
HHsl, @ HE OT MX KOHKpPeTHOro coaepxaHus. OTciofa emé oIHO onpeaeieHue
noruky. Jlormka — Hayka, MU3y4awoniasi METOIbI YCTAHOBJIEHUSI MCTUHHOCTH
WIH JIOXKHOCTH OJIHHUX BBICKA3bIBaHHWM (YTBEpXIEHHH) HA OCHOBE HCTHHHO-
CTH MJIM JIOXKHOCTH JAPYTHX BbICKa3bIBAHHH.

HcTopHyeckH 10rMKa M3ydyanachk Kak yacTe punocogpuu. Ceiyac Jjoruka
H3yvaercs eulé U KaK YaCTh MaTeMaTHKH M HH(OOPMATHKH.

Jloruka nmosiBuaack mpuMepHo B IV Beke 1o H.3. B [IpeBHeii [pernu,
€€ cosmaTeNieM CUMTaeTcs APHUCTOTENb. Apucmomenesckas, WIW mpa-
JuyuoHHAasA, Ao2UKA JUISi aHAJK3a TPaBUJIBHOTO MBILUIEHHS HMCIONb-
3yeT ecmecmeeHHblll A3blK, 4 CUMEOAUHecKds N02uKa, NOSIBUBLIASACS
B XIX Beke, NMOJb3YETCH HUCKYCCHIBEHHBIM A3bIKOM CHUMBOJIOB, MON00-
HBIM f3bIKY MaTeMaTHKH.

B koHiie XIX—nHauane XX Beka GbUIM 3a/I0XK€HB OCHOBBI MaTeMa-
TUYECKOH, WIM CUMBONIWYECKOH, Toruku. E€ cyTk 3akiiiouaercst B TOM,
41O 1S 0OHAPYKEHHSA MICTHHHOTO 3HAaYEHHS BbIPAXEHUH €CTECTBEHHO-
o SI3bIKa MOXHO MPUMEHSATh MATEMATHYECKHE METOIBI.

BOJH:H.IOﬁ BKJIall B pa3sBHUTHE CHMBOJIMHECKOMA JIOTMKHM BHEC/IH Ta-
KHe yuéuble, kak JIx. Bynb, O. ne Mopran, I. ®pere, Y. ITupc 1 ap.
B XX Beke MaTeMmaTHyecKasi JOTHKa ohopMHIIach B KAYECTBE CAMOCTO-
SITETLHOM JUCHHUILTHHEBIL.
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B cepeaune XX Beka pa3BUTHE BbIYMCIMUTENbHOH TEXHUKH MPHBEJIO
K MOSIBIEHHIO JIOTHYECKHUX DJIEMEHTOB, JIOTHUECKHUX OIOKOB U YCTPOHCTB
BBIYMCIHUTENBHON TEXHUKH, YTO OBUIO CBSI3aHO C JOINOJHUTENBHOM pa3-
paboTKoii Takux obnacreil JOrMKH, Kak npodieMsbl JIOTHYECKONO CHHTE-
3a, JIOTMYECKOe MPOEKTUPOBAHHE M JIOTMYECKOE MOACIUPOBAHME JIOTH-
YEeCKHMX YCTPOMCTB M CPEACTB BEIYMCIMTENBEHOM TEXHUKH.

Anredpa JOTHKH

AnreGpa JOrMKM — paslie/l MaTeMaTHYeCKOI JIOTHKH, U3yJaloliuii
JIOTHYECKME BHICKA3bIBAHMS M METONbI YCTAHOBJIEHMS WX WUCTHHHOCTH
WJIH JIOXKHOCTH C TIOMOILBIO anredpanyecKux MeTOIOB.

OCHOBOIONIOXHUKOM ITeOpE! JIOTHKH SABIAETCS aHIVIMHCKWH MaTeMa-
THK Ixopmx Bynb (1815—1864). OH u3yyan JOrMKY MBILUIEHHS MaTeMaTH-
YeCKMMM METOIAaMM W pa3pabortan airebpanueckue MeTONbl pelieHus: Tpa-
JAULMAOHHBIX JTOMMYECKHUX 3afa4, MO3TOMY anredbpy JIOTMKM Ha3blBalOT ellé
byneeoii arzebpoil.

Jlornueckoe BbICKA3bIBAHHE — ITO MIOBECTBOBATE/IBHOE MPEUIOXKEHHE,
0 KOTOPOM MOXHO CKa3aTh, HICTHHHO OHO MJIH JIOXKHO.

Hanpumep, BhicKasbiBaHHE «CyMMa YIJIOB TpeyrojiibHHKa paBHa 180 rpa-
nycam» — MCTHHHO, a BbiCKasbiBaHHe «Pum — cronmua I'peumm» — J0xHO.
He Bcsikoe moBecTBOBAaTENbHOE MPEUIOKEHHUE SIBJISIETCA JIOTMYECKHUM BBI-
cKa3siBaHMeM. OnpenennTb, HCTUHHBI WIM JIOXKHBI NMPELTOXKEHAS «Y4EHUK
BOCBMOTO KJlacca» H «0YeHb XKapKoe JIeTo» Helb3s. BonmpocuTenbHbIe npen-
NOXEeHUSI, NMPEIJIOKEHUS B MOBENUTENLHON dopMe TaKke He SBIFIOTCS! BbI-
CKa3blBAHUSAMM.

HcTuHHOCTE MM JTOXKHOCTE BBICKA3bIBAHMS ONpenensercs He anrebpoit
JIOTUKH, @ KOHKPETHBIMHM HayKaMH, NPaKTUKO#, HabnoneHusaMu. [ns anre-
'ﬁpbl JIOTHKH BaXKCH HC CMBICI BBICKA3bIBaAHHWA, BaXHa JHIb €TI0 HCTHHHOCTB
HIIH JTOXHOCTS.

M3 3a0aHHBIX BBICKa3bIBAHMH MOXHO CTPOMTh HOBbIE BBICKa3blBa-
Hust. i 3TOro MCMoib3ylOTCS CIOBA M CIIOBOCOYETAHUSA «H», «HITH», «HE»,
«1100..., 1160», «TOra M TOMBKO TOrAa» W Ap. Takue cioBa H CIOBOCOYETA-
HHUsl HA3bIBAIOTCA JTOrHYE€CKMMH CBA3KAMH.

Bricka3biBaHMs, 06pa30BaHHbIE W3 IPYTHX BbICKA3BIBAHHIA, HA3BIBAIOTCS
cocmaenbimu (croxcuoimu). BeickasbiBaHMs, He SBJISIOLIMECS COCTABHBIMH,
Ha3bIBAIOTCS APOCMbIMU VT 3aemenmapHsimiu. HanpuMep, U3 NpOCTLIX Bbl-
ckasblBaHHi «Cepreil ¢yrbonucTt», «Ceprefl IUIOBEL» MOXHO MOJYYHTh CO-
cTaBHOE BhicKa3biBaHMe «Cepreit dyrbonuct U muiosel». MCTHHHOCTE 3TOTO
BBICKA3BLIBAHUS O3HauaeT, uyTo Cepreil 3aHMMaeTcs IByMsl BUIAMM CIIOpTA.
Ecnu BricKa3sIBaHMe NOXKHO, To Cepreit 1160 He 3aHHMaeTcs 06OMMU BUIa-
MM criopta, nM00 He 3aHMMaeTcs XOTs Obl OIHUM M3 HHX.

Ipyroe cocraBHoe BbicKa3biBaHWe «Cepreit ¢yTOonMCT WK IUIOBEL»
O3Ha4yaeT B airebpe JIOTMKH, YTO MPH MCTHMHHOCTH BbicKasbiBaHusi Cepreii
unu ¢yrbonuet, uau 1uioBell, WM (GyTOOIMCT M IUIOBEl] ONHOBPEMEHHO.
Eciu xe BhIcKa3piBaHMe JIOXHO, 3Ha4YuT, Cepreil He 3aHMMaeTcss HU QyTdo-
JIOM, HH TUTAaBaHHEM.
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AnreGpa JJOTHKH MO3BOJSET ONMPEAENATh HICTHHHOCTD WIH JIOXHOCTh CO-
CTABHBIX BHICKa3bIBaHMIi, He BHMKas B MX COIEpXaHHe.

B anrebpe noruku BeICKasbiBaHUA 1ia GopMmanusaunu paboTel 0603Ha-
Yal0T CHMBOJIMUECKMMH MMeHaMH, Hanipumep: A, B, C. Toraa ecau 0603Ha-
YWTHb NPOCTHIE BBICKA3bIBaHUA «JleHHC clenan ypoKu» HMeHeM A, «deHuc
MOWIEN B KHHO» MMEHEM B, TO cOCTaBHOE BHICKa3biBaHMe <«[eHHWC cheman
YPOKH M MOLUES B KMHO» MOXHO 3amucarh Kak «4 U B». 3aech «u» — ao2u-
wyeckan ceaska, A, B — nozuueckue nepemernbie, KOTOpble MOTYT MPUHHU-
MAaTh JIOTHYECKHME 3HAYEHHA « MCTHHAa» MITH «JI0Kb».

Jlornyeckue 3Ha4YEeHUS «UCTHHA» M «JIOKb» MOr'yT 0003HaYaTeCa MHAaYe:

HUctnHa Noxs
true false
Jaa HET
1 0

HMCTHHHOCTE MJIM JIOXKHOCTb COCTABHBIX BHICKA3LIBAHHM 3aBUCHUT OT MC-
THHHOCTH WM JIOXXHOCTH TMPOCTBIX BhICKA3bBIBaHUH.

B anrebpe NOrMKHM JNOrMyecKue CBA3KH pacCMATPHMBAIOTCA KakK JIOrMuye-
CKHE ONepalMH, HMeIOLIMe Ha3BaHUe U 0003HaYEHHE.

Jloruueckue onepaumuu

B naHHO# HiKe TaGiule MpHBeIeHbl JOTHYEeCKHE Onepald U X 060-
3HAYEHHs, UCTIONb3yeMble KaK B alrebpe JIOTHKH, TaK W MpPH 3allMCH alro-
PHTMOB H MPOrpaMM Ha HEKOTOPLIX A3bIKaX MporpaMMuposaHusi. 2KUpHbBIM
ipudTOM BhIIENEHB 0BO3HAYEHHUs OMepalluii, UCMOMb3yeMble B 3alaHMAX
I'HA.

Cootsercrayoune

Ne Onepaunsa O6o3HaueHHe peueesie 06opoT

1 2 3 4

1 | orpuuanue He A;
(MHBepCcHs, < HEBEPHO, 4TO A

A
norudeckoe HE) e A
not A
2 B;
KOHBIOHKLIUA ANB Au B,

(Joruyeckoe 418 B Kak A, Tak u B;
YMHOXEHHE, ABmecte c B
noruyeckoe M)

Au B

Aand B
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ITpodoaxcenue mabauybt

2 3 4
JHU3BIOHKLIMA Av B Awunu B;
(noruyeckoe A+ B A vnu B vnu oba BMécTe
CIIOXKEHHE, Awm B
noruyeckoe UJIHU, Aor B
pmoyaowee UITH)
MCKJIIoYaloLas A® B 6o A, nubo B;
MU3BIOHKLIHA Axor B Awnu B,
(McKioyaolLee HO He 00a BMecTe;
WU, cnoxeHnue TOJILKO A WIH TONBKO B
o MOOYJIIO 2,
cTporas
NU3BIOHKLIMA)
HMIUTHKALIHASA A—- B ecnu A, To B;
(cnemoBaHue) A= B u3 A cnenyet B;
A — noceinka | A4 Bneuér B;
B — cnen- s A Heobxonumo B;
CTBHE s B noctatoyHo A;
A Toneko Toraa, Koraa B;
B Torna, korna A;
Bce A ecTb B
SKBUBANIEHLIWSA A< B A 3xBUBaNeHTHO B;
(paBHO3HAYHOCTE) A= B A paBHOCHUNBHO B ;
A~B A HeoOXomMMO M JOCTa-
TOYHO 1A B;
A Torzga M TONLKO TOTAA,
Korna B;
nubo A u B, nubo Hu A,
HU B

Onepauusa OTPHLAHMA BEHINTOMHAETCA Hal OOHHM onepaHaoM. Takue
OMnepalyl Ha3bIBAKOTCA 00HOMEeCmHbIMU WIW YHapHbimu. TIpaBUIG BHITION-
HEHMS 3TOH OnepaLMM: €ClIW 3HaYeHHUE JIOTHYECKOTO ornepaHna A UCTHHHO,
TO 3Ha4eHHe —A JIOXHO, eclnu A N0XHO, To —A HCcTHHHO. EciM BBICKa3bI-
BaHMe «[leHHC caenan ypoKu» 0003HAYUTE NepeMeHHO# A, To —A4 cooTBeT-
CTBYeT BbICKa3bIBaHMIO «[leHHC He caenan ypoKH» WM «HeBepHO, uyTo JleHHnc
crenan ypoKH».

BCE OCTa/IbHbIE JIOTHYECKHE DI'!BPHI.II‘IH, HCPC‘IHC.HBHHHC B Taﬁ.il'IHLlC, Bbl-
MOMHSAIOTCS Hal AByMsl ONlepaHIaMK M Ha3bIBAIOTCH deyMecmHbimMu WiH 6u-
HAPHbIMU.

I1pH BBINOJHEHWH OTEpPallii KOHBIOHKIIHH pe3yJbTaTOM OyleT MCTHHA
TONLKO B TOM Cliydae, Korma oba omnepaHIa MCTMHHEL. Bo BCeX OCTalbHBIX
CIIy4asix pe3y/lbTaTOM BBINOJHEHHMS KOHBIOHKUWH Oyner Joxs. Hampumep,
BbICKa3bIBaHHE A «4MclI0 7 MpocToe» UCTHHHO, BbICKa3biBaHUe B «uncio 10
YE€THOE» UCTHHHO. BhicKaspiBaHHe «4HMCNIO 7 MpocToe M yucno 10 yétHoe»
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MCTHHHO. BricKa3biBaHus «4McyI0 7 He nmpocToe M ynciao 10 4€THoe», «4MCiIo
7 npoctoe 1 uucino 10 HeyéTHOe», «uucno 7 He npocroe U yuciao 10 Heuér-
HOE» JIOXHBI.

Pe3ynsraToM BBIMOJHEHUS OTNEPALIMH OU3BIOHKLIMKM OYIeT JIOXb TONBKO
B TOM, Clly4ae, Korga oba onepaHia JoXHbL. IS MOAyYeHUS] UCTHHBI XOTS
ObI OIMH OlepaHI JO/KEH ObITh HCTHHHBIM. Hanpumep, TPH COCTaBHBIX BbI-
CKa3bIBAHMA «UMCNIo 7 npocTtoe Wik yKcho 10 yéTHoe», «uucio 7 He rpocToe
wiy yucao 10 yétHoe», «uucno 7 npoctoe Wi yucio 10 HeyéTHOE» UCTHH-
Hbl, BBICKa3bIBaHHE «UHMCJIO 7 HE MPOCTOe WIK YUCI0 10 HeYyéTHOE» JTIOXKHO.

Eciu onepaHnbl MMeEIOT pa3HbIe JIOTMUECKHME 3HAaYeHMs, PE3yIbTaTOM
onepauMM MCKIIOYaloel NUIbIoHKUMHK (Mexonoyalomero UJTH) Oyaer nc-
THHA, a peaym;ra'rom onepauHH SKBHBAJIEHUHH — NOXb. Ecau oba NMpoCTEIE
BBICKA3bIBAHHS JIOXKHBI HIH 06a NPOCThie BLICKA3bIBAHWS UCTUHHBI, PE3YIlb-
TATOM OMNeEpPaLMH UCKITIOUAIONICH AU3BIOHKLMH OYIET 10Xb, a OMepaluy K-
BUBAJICHIIMM — UCTHHA. MOXHO clenaTh BEIBO/, YTO Ollepaliusi SKBUBAJICH-
LMW €CTh OTPHLIAHHWE OllepaLlMi MCKJIIOYAIoLIeH NTU3BbIOHKLIUKM U, HA000pOT:
orepaLys HCKIIOUAIOIeH TH3bIOHKLIHH €CTh OTPUIIAHHE OMNepallii SKBHBA-
JICHLIMU.

B onepaumu MMIuMKauuu A — B onepaHi A Ha3bIBalOT HOCLLIKOU,
onepaHn B — ciredcmeuem WK 3axarovenem. UMIMKaums 1oXHa JIUIIb
TOIJA, KOIJAa IMOCBUIKA MCTHHHA, a CIeICTBHE JIOXHO. BO BceX OCTalbHBIX
ciydasix MMIUTHKalMA MCTHHHA.

Tot ¢akT, yTo Korna A NoxHO, UMIUIMKALKA A — B UCTUHHA TIpH NIo-
6om B, cootBetrcTBYeT nmpHHLMITY «eX falso quod libet» (1at. «u3 noXHOTrO
(BBICKA3LIBAHMS) — BCE UTO YTOAHO»).

CocTtaBuM Tabau1ly, WLTIOCTPUPYIOLLYIO IIPABUIIO BHITOJTHEHUS OTie-
paluHd UMIUIMKALMK I BbICKa3biBaHWM A «MOET Hoxap», B «Ha Hebe

TYYH».

MpumMep cocTasHOro BbiCKasbiBaHua «Ecnu..., To...»

A B CocrasHoe
<HAET «Ha Hebe BbICKASLIBAHME A—>B
BOMKAbY TYYH»
JIOXb JIOXb «ECITY HE MOET NOX/b, HCTHHA
TO Ha Hebe HeT Tyu»
JIOXb UCTHHA «ECJIH HE MOET NOXKIb, MCTHHA
TO HA HeDe Ty4Yu»
HCTHHA JIOXb «ECIH UOET I0XKIb, JIOXb
TO Ha Hebe HeT Tyu»
HMCTHHA HCTHHA «@CITA UIET NOXKIb, MCTHHA
TO Ha Hebe Tyun»

M3 Bcex nornueckux ornepaunyid MMIUIMKaLWs BbI3biBaeT OoJble
BCEI0O BOMIPOCOB. B pMmBOpHOI:’I PeYM CBA3KA «CCIH..., TO...» OITMCBIBACT
IMPHYHHHO-CIEACTBEHHYIO CBA3b MEXY BBICKA3bIBAHHUSIMH. Hal‘lOMHHM,
4yro B ajreOpe JIOTMKM CMBICI BBICKA3bIBAHWI HE YYMTBIBAeTCs, pac-
CMATPUBAaeTCs TOJNBKO MX MCTMHHOCTb MJIM JIOKHOCTb. BhICKa3biBaHUs
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A W B Moryt ObITh Jake He CBA3aHHBIMH IO COAEPXKAaHMWIO, HallpUMep:
«ecIM B oropofe OysuHa, To B Kuese nsnaeka». Hapo noHumare, yTO
pe3yneTar onepaudd MMIUIHKALIHH, KaK W IPYIrHUxX JJOTHYECKHX OIepa-
HHﬁ, onpenensaeTcsds HCTHHHOCTBI) MW JOXHOCTBIO NMEPEMEHHBIX, a4 HE
HATUYMEM TTPUYHMHHO-CNIENCTBEHHBIX CBA3eil MEXIY BbICKAa3biBAaHUSIMH.
IMpuBenéHHbIH B TabNKLIE TPUMED JIHILB TOMOIAET NMOHATE U 3alIOMHUTE
MpaBWJIO BBEIMOJIHEHHA UMILTHKALIMH.

Tadauubl HCTHHHOCTH

Jns 3agaHus JOTHYECKHX OIepaliiii UCTIONb3YIOTCS TAOIMIILI HCTHH-
HocTH. B Tabnuuax MCTMHHOCTH MEPe4YMCIsAIOTCS BCe BO3MOXHEIE COYeTa-
HMS$ 3HAYEHMIA JIOrHYeCKHUX NEPEMEHHBIX (ONepaHoB) M pe3yILTaTEl BEINOJ -
HEHMsl COOTBETCTBYIOIIMX JIOrMYecKUX onepauuii. Kak npasuno, HCIoNb3y-
10TCs 0003HAYEHHS JIOTHYECKUMX 3Ha4eHMi 0 (10Xb) U | (MCTHHA).

Tabnuusl MCTHHHOCTH MOTYT OBITH 3anHMcaHBI TaK Ke, KakK TaOJIHLIbI
yMHoxeHus. Takasi ¢hopMa 3anucu HasbiBaeTcst kapmoii Kapro.

Tabnuubl UCTHHHOCTH NIOTHYECKHX onepauui

oTpHUaHHe KOHBIOHKLHA AH3IBIOHKLHA
A —A B B
0 1 0 1
0 1 A A
1 0 0 0 0 0 0 1
1 0 1 1 1 1
MCKNIOHAI0WAR
AMIBIOHKLMA uMnaMkauyws A — B 3KBHBANEHUHA
B B B
A A A
0 0 1 0 1 0 0 I 0
1 1 0 1 1 1 1 0 1

B neproii cTpoke Kaxmoit Tabiauiibl 3anmMcaHbl 3HAYEHMUS JIOTMYECKOM
NepeMEeHHOM B, B epBoM CToNIOLIE — 3HAYECHHS JIOTHYECKOM MTepeMEHHOM A.
Ha nepeceyeHHH CTPOKH H CTOIOLA — pe3YJILTAT BBINOJHEHHS JIOTHYECKOMH
OfepalyuH MPH COOTBETCTBYIOILIMX 3HAYeHHAX A U B.

Jpyroii Bun TabnuLl HCTHHHOCTH MOKa3aH Ha c¢. 78. Habopbl 3HaueHMit
apryMeHTOB M COOTBETCTBYIOIME MM 3HaYyeHMs] QYHKUHMI 3alTMCaHbl B CTPO-
KaxX CBOMHOM TabJIMIILl MCTHHHOCTH.
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CeogHan 1abnmMua MCTMHHOCTH JIOTHYECKHMX Onepauuii

nﬁru"e‘x“e onepauxH
=
g3 e E’ : %5 : H
g3 z T H g: g §
is 3 : g =2 = s
|°-ﬂ =_ z g §ﬂ 5 -]
=] 5 g = £ H H
A| B -4 A& B Av B A® B A—- B | A= B
01/ o0 1 0 0 0 1 1
0 1 1 0 1 1 1 0
1 0 0 0 1 1 0 0
1 1 0 1 1 0 1 1

CoBOKYINHOCTE 3Ha4eHUI NTepeMeHHBIX HA3kIBAIOT Habopom, HANIpUMeED:
A=0, B= 1. Eciu Konu4ecTBO nepeMeHHBIX N, TO KOIHYECTBO pa3IHuYHbIX
HaGopos 2V, JIns AByX nepeMeHHbIX KOJMYEeCTBO pa3IMYHbIX Habopos 22 = 4.
Jlnst Bcex 4eThIpéX HabOpOB JIOTHYECKHX NepeMeHHbIX A U B 3arnucaHbI pe-
3y/IBTAaThl IPUMEHEHHUsI K HUM COOTBETCTBYIOLLMX JTOrMYECKUX OTepaLHii.

Jlormyeckue BbIPpAIKEeHHU A

CocTaBHOE JIOrHYeCKOe BhICKA3bIBAHME MOXHO TMPENCTABUTh B BHIE 40~
2UMecKo20 ebipaxcenus ((Hopmynst), COCTOAIIETO U3 JIOTHYECKHX KOHCTAHT
«ACTHHa» WIH «IOXb», IOTMYECKUX [TIepeMeHHBIX (ONepaHIoB), 3HAKOB JIO-
FMYeCKHX orepaluii ¥ ckobok. JIoruueckue BolpaxeHHs MPUHHUMAIOT 3HaYe-
HHS «HCTHHA» WIH «JIOXb».

Jloruyeckoe BEIpaXXeHHE CTPOUTCA IO MpaBHIIaM:

1) BcsAKag norMyeckast TepeMeHHasl, a TaKXKe JIOTMYEeCKHe KOH-
CTAHTHI «MCTUHA» U WIOXb» €CTh BhIPAXKEHHE;

2) ecnu A — BeIpaxeHHe, TO —A — BEIpaXeHHE;

3) ecom A U B— BeipaxeHusi, To (A& B), (Av B), (A® B),
(A — B), (A < B) — BelpaxeHus.

B cooTtBetcTBUM ¢ 3TUMU mpasunamMu —A4 & Bv A & —B — BhIpa-

XeHue, -4 & v B — He BhIpaXeHHe.

B noruyeckux BhIpaXeHMSX OMEpAallMM BHIMOMHAIOTCS B COOTBETCTBHH
C HX IIPpHOPHTETAMH:

1) oTpHuaHue;

2) KOHBIOHKUHMS;

3) IM3BIOHKIMA, MCKJTIOYaoIas AU3bIoHKIHA (Mckiodaloiee UITH);

4) UMILUTHKALIUS, SKBUBAEHIIUSA.

CaMblii BBICOKHIT PUOPUTET UMEET ONepalua OTPUIIAHKS, OHA BBHIMNOJ-
HAETCA B NepByio ouepenb. [Janee, Kak ¥ B apudMeTHKE, JIOTHYECKOE YMHO-
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KeHHe, 3aTeM Jiormyeckoe cioxeHue. Onepauuu OgHOrO MPHOPHUTETA Bbi-
NOJIHSAIOTCA clieBa Hanpapo. CkoBKM MeHSIOT NMOPSI0K BLIMIOJIHEHUS ornepa-
uuii. Hanpumep, nNpu BBIYMCIEHHH JBYX BbIPaXEHHI MOCNENOBATEIBHOCTD
BBITIOJIHEHUS OTiepaluii OyaeT cleayolleit:

1 3 5 4 2 24 1 5 3
—~A&Bv A&—B A& (BvA)&—B

Ecniu A= 1, B=0, TO pe3y/isTaT BEIYHCICHHS MEPBOIO BhIpaXXeHUsA Oy-
JeT paseH 1 (McTHHa), Broporo — 0 (JIOXb).

OnepauuK HMIUIMKALWH, HeKTiodatomero MJIH, sKBHBaIeHLIMH MOXHO
BBIPA3HTh Yepe3 OTPHLUAHHE, KOHBIOHKIUMIO M IH3BIOHKLUIO — o dopMy-
JaM:

A->B=—-Av B,

A B=-A& BvA&—B, *)

Ao B=A& Bv—-A& —B.

HWMeHHO 1O 3TOi TNpWUYHMHE oOMNepauMy OTPHMLIAHMS, KOHBIOHKLMH
M IM3BIOHKUMH Ha3blBalOT OCHOBHEIMM: 3THX TPEX OnepalMii 1OCTaTO4YHO,
4YTOOBI OMKMCHIBATL H 0OpabaTeIBaTh JIOTHYECKHE BEIPAXECHHUSA *.

Jlornyeckue BhIpaXeHHsl, y KOTOPHIX U1t BCeX HAGOPOB BXONSIIHMX B HHUX
MepeMeHHBIX 3HaYeHHMs B TabaMuaX MCTHHHOCTH COBMNANaloT, HA3bIBAIOT-
CSl PAGHOCUAbHBIMU WIH 3KeuareHmHbimi. PABHOCHIBHOCTH BHIpaXeHHH
0603HaYaeTcs 3HAaKOM paBEHCTBA «=».

Jloruyeckue BbIpaxkeHHs, IPHHHMAIOIHE 3HaYeHHEe «MCTHHa» TMpH He-
KOTOPHIX Habopax BXOOALIMX B HUX MEPEMEHHBIX W 3HaueHHe «IOXb» MPHU
Ipyrux Habopax, HasbIBalOTCs ebtnoanumbimu. Ilpumep: A v B.

Jlornueckue BbIpaXeHHs, MPUHUMAIOIIME 3HAYEHUE «UCTHHA» TPH JIIO-
ObIX 3HAYEHUAX BXOAALIMX B HUX NTEPEMEHHBIX, HA3BIBAIOTCS MOoXc0ecmeeHHo-
UCMUHHBIMU BEIPAXEHUAMH WIH maemonoeuamu. Ilpumep: A v —A.

Jloruueckue BeIpaxXkeHHs], IPUHUMAIOLIME 3HAYEHHE «JIOXb» MPH JIIOOBIX
3HAYEHHMAX BXOOSIIMX B HHUX NMEPEMEHHBIX, Ha3BIBAIOTCH MONCOECmeeHHo-
NONCHBIMU BEIDAXEHUAMHU WIH npomueopevuamu. [lpumep: A & —A.

Jlornyeckass GYHKUMA — 3T0 QYHKLUMA JIOTMYECKUX TMepeMeHHBIX
X, X, X, ..., X,

Y=F(X, X, X,, .., X,),

KOTOpasi MOXeT NMPWHWMATh TOJNBKO JIBa 3HauyeHMs — UCTHHaA (1) uam
noxs (0).

Jlornueckas ¢yHkuMa MoxeT GbITh 3agaHa TabAMLEH MCTHHHOCTH.
Yucno cTpok B Tabnulie — 3TO YMC/IO BO3MOXHBIX HAaGOpOB 3HAYEHUIt
aprymeHToB. OHo paBHO S = 2V, rne N — KONHYECTBO NMEPEMEHHBbIX.

Jna kaxnoro Habopa GhyHKLUMS MOXET MPUHUMATh IBa 3HAYEHMH,
MO3TOMY KOJHMYECTBO pa3iMyHbIX GYHKIMiI N nepeMeHHBIX paBHO 25.
INpuBenéM npuMep pasnu4HbIX GYHKUMA npy N =2. B 3toM caydae
§=2*=4, a KONMYECTBO pa3HbIX QYHKUMII paBHO 2* = 6.

* Ha camom nene omucath U 06paboTaTh JOrHYecKHe BBIDAXKEHMSI MOXHO, MC-
nonk3ys U Apyrue Habophl OCHOBHBIX ONeEpauMii, HO NPH H3Y4CHHH WHOOPMATHKH

B IIKOJIE OHH HE PACCMATPHBAIOTCA.
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ﬂe:::em Dynkuun

A | B |y, |v,|v,|v,|v|¥v|¥|yVy
0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 1 1 1 1
1 0 0 0 1 1 0 0 1 1
1 1 0 1 0 1 0 1 0 1
l'lez::e H- Dyukyun

A B Y9 Ylu Yu le Yl3 Y“ YIS Ylﬁ
0 0 1 1 1 1 1 1 1 1
0 1 0 0 0 0 1 1 1 1
1 0 0 0 1 1 0 0 1 1
1 1 0 1 0 1 0 1 0 1

HekoTtopble n3 3TMX DYHKUMI COOTBETCTBYIOT M3BECTHBIM BaM JIO-
TMYECKMM OTepallisM, Hanmpumep: Y, — KOHBIOHKLNSA, ¥, — IM3BIOHK-
LMsL.

ITocTpoeHHe TA0JHL HCTHHHOCTH

VYoenuTncsi B pABHOCWIBHOCTH IIBYX BHIDAXKEHHIT MOXHO, TIOCTPOMB IUIS
HUX Tabnuubl McTHHHOCTH. KonuuecTBo cTpok B Tabnuue 6yneT pasHO YMc-
sy HaGopoB 2%, re /N — KONWYECTBO JIOTHYECKHX NMEPEMEHHBIX, BXOAALIMX
B BBIPAXEHMSI.

st npoBepKH paBHOCHILHOCTH BhIpaxeHHil A — B u —A v B noctpo-
MM TabNMLY MCTHHHOCTH BbipaxeHusa —A v B. Onepauuu OyneM BbITIONHATD
B COOTBETCTBUH C MX IIPUOPUTETAMHM: MEPBOH BBLINOJHSETCS OTNepalus OTpH-
LIaHM$, BTOPO — NM3BIOHKIMHK. B TabiMlie KOJIMYECTBO CTPOK PABHO YEThI-
pém. KonnyecTBo CTONOLIOB ONpeensieTcss KOMMYECTBOM JIOTMYECKHUX Tepe-
MEHHBIX ¥ JIOTMYECKHUX OTCpalHil B BHIPAXKCHHH.

—A —Av B A—> B

—_— oo |a
—lel=|eo |w

- | |

1 1
1 1
0 0
0 1

Pesynsrar B ueTBEpTOM CcTONIOLE NOJYYEH NU3IBIOHKIIHMEH 3HAaUeHUH Tpe-
ThEro ¥ BTOporo ctojdbuos. OH coBnagaer ¢ TabiMueil HCTUHHHOCTHU orepa-
LMK MMILTHKALIMK, 3alTMCAHHOM B MOC/eIHeM CTOIOIIE.
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Hns nocTpoeHus TabIMLIbl MICTUHHOCTH JIOTMYECKOTO BhIpAXEeHHs Heob-
XOAMMO:
1) ompenenuTh KOMHYECTBO CTPOK Tabnuibl no dopmyne 2V, tne N —
KOJIMYECTBO HCTIONb3YEMBIX JIOTHYECKHMX MePEMEHHBIX;
2) OnpenesauTh NMOPSHAOK BBINOJHEHMS OIepauMii B (popMysie ¢ YYETOM
MPHOPHUTETOB H CKODOK;
3) HaiiTH 3HaYeHMs TIPOMEXYTOUYHEIX (OPMYI M KOHEYHOTO Pe3ynsTaTa
B COOTBETCTBMH C TabJIMLIAMH HCTUHHOCTH.
INocTpoum Tabnuiy HMCTHHHOCTH 1Sl BeIpaxeHuss —A & Bv A & —B,
4T00Bl yOEnuUTECA B TOM, YTO OHO PaBHOCWIBHO Hckmodawoiemy MM
A®B.

Mepe- MpomexyTouHble norHyeckHe

MeH- BMpaReINA Peaynbrar

Hbie

1 2 3 4 5 6 7
A|B| —-A|-B| A& B | A&—B | - A& BvA&—-B | A® B
00 1 1 0 0 0 0
011 1 0 1 0 1 1
110 0 1 0 1 1 1
1 1 0 0 0 0 0 0

B nepByio ouepenb BHIMONHSAETCS ONepaldsi OTpULiaHusl (CTonOLbl 3 U
4). 3aTeM KOHBIOHKLIMA (JIOTMYECKOe YMHOXeHHe) cTon0uoB 3 U 2, cTonbLoB
1 u 4. PesynpraT B cTon®ue 7 MonydyeH IH3bIOHKLMEH (JTOTMYECKHM CIOXe-
HMEM) 3HAYEHHMH MATOTO M IIECTOTO CTOJOIOB, OH COBMNANaeT ¢ TabinLei uc-
THHHOCTH onepaiuy uekmouanoinero MW (nocnenuuii cronberr).

IIpumep 5.1. 3apanue ¢ BHIDOPOM OIHOTO OTBETA

s Kakoro M3 ykasaHHBIX 3Ha4eHHMH 4Yucna X MCTMHHO BEIpaXEHME
—X>=7 & X>4)2

1) 4 3)8

2) 6 4) 10

Peurenue. [lepBoit BBIMONHsIETCS oOIrepalyss OTpUMUAHHA. OTpULIAHHEM
BbiCKasbiBaHus (X >=7) sasnserca (X <7). [lomydydMm BeIpakeHue
(X<7)& (X >4). Ans Toro 4yrodbl BeIpaXeHHe ObBLIO UCTHHHBIM, 0Da
HEepPaBEHCTBA JO/DKHBI OMHOBPEMEHHO BBINOJIHATBCA, T. €. OBITh HCTHH-
HBIMH. DTOMY YCIIOBHIO COOTBETCTBYIOT 3HaUeHuss X =S u X = 6.

OtseT: 2.

IIpumep 5.2 3apanue ¢ BLIGOPOM OJHOTO OTBETA

Jnst kakoro M3 yKasaHHBIX 3HauyeHMH yucia X MCTUHHO BHIpaXEHUE
(X-2>100 & —(X+3<8)v—-(X>0)?

1) 0 3)4
2) 2 4)7

81



Pemenue. IlpeobpasyeM HepaBeHCTBa Tak, 4TOOBI CJIeBa OCTaBallaCh TOJIb-

ko nepemeHHas X. [Moayuum (X > 5) & — (X < 5) v — (X > 0). Janee Bhi-
MOTHUM OIlepalyH OTPHLIAHMSA, TOMYyYHM (X > 5) & (X > =5) v (X <=10).
3areM BBITIONHAETCS OMepalMs KOHBIOHKUMHU (X > 5) & (X >=15), pe-
3yNIETATOM BBIMOMHEHUs] KOTOPOIl OyoeT MCTHHA TOJBKO B TOM cClly4ae,
ecii 00a HepaBeHCTBA OYIYT BBIMTOJIHATBCA. DTO BO3MOXHO TOJIBKO MPH
X > 5. HakoHell, moc/ieHe M BHITIOMHAETCA OTIEpALINA TUSBIOHKIIMH. s
MONYy4eHHSA UICTUHBI HEOOX0MMMO, YTOOBI XOTA OBl ONMH M3 OMEPaHIOB
OB MICTHHHBIM: X > 5 win X <= (. B npelioxXeHHBIX OTBETaX BCe YHCIA
TONOXUTENBHEIE, 3HAYMT, OTBeT X = 7. )

STy 3aja4yy MOXHO PELIMTb COCTAaBIEHWEM TaOAMLEBI HMCTMHHO-
ctu. Ilycth mepemenHasi 4 — HepaBeHcTBO (X -2 > 10), nepemenHas
B— (X+3<8), nepemennas C— (X >0). Torna BeIpaxkeHHe MOXHO
3anucath B Bune A & —Bv —C. [lopsiiok BHIMOMTHEHUS ONepaluii: oT-
puulanue B, orpuiianie C, TOrHYECKOe YMHOXEHHE, IOTHYECKOE CIIOXKE-
HHE.

A B C
X x>5) | x<5 | x>0 —B|A&—-B|—-C| A& —-Bv-C
0 0 1 1 0 0 0 0
2 0 1 1 0 0 0 0
4 0 1 1 0 0 0 0
7 1 0 1 1 1 0 1
OtBeT: 4.

OcHOBHbIE 3aKOHbI AJIre0pbl JJOTHKH

Crnioco6 omnpegeneHHss UCTHHHOCTH CIOXHOTO BBIpaXEHMsI MyTEM IO-

CTpOeHHs TabiKil MCTHHHOCTH CTAHOBHMTCH TPOMO3IKHM MPH BO3PACTAHUM
KOJIMYECTBA IOTMYECKHX MEPEMEHHBIX, TAK KaK YMC/I0 HaOOPOB PE3KO YBEIH-
yupaeTcsa. B TakuxX ClIy4asiX MCHONB3YIOT Crocobsl ynpoleHus dhopMyn my-

TEM

MpPUMEHEHUS PABHOCHIBHBIX Mpeobpasosanuii. Huxe B Tabnuile mpu-

BENEHBl OCHOBHEIE 3aKOHBI anreOphl IOTHKH.

OcHoBHble 3aKOHbI anredpbl NOrHKK

3akoH AunasioHkuna KoHvioHkuyHa
1 2 3
KOMMYTATUBHOCTH AvB=BvA A& B=B&A
acCOLMAaTHBHOCTH AvByvC= A&B& C=B&A&C
=Bv(Av ()
nuctpubytueHocTH | A& (Bv C) = AvB& C=
=A& BvA&C =(AvB)&(Av O
3aKOHBI —(Av B)= —(A-& B)=—-Av—B
e MopraHa =-A4&—-B
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Ipodonxcenue mabauyb:

1 2 3
HIEMIIOTEHTHOCTH AvA=A A& A=A
MONIOLLEHHS AvA& B=A A& (AvB)=A

Av—-A& B=Av B A& (—AvB)=A&B
CKJIEMBaHMA A& Bv—-A& B=B (AvBY&(—Av B)=B
3aKOH Av—-A=1 —
HUCKJTIOYEHHOTO
TpPEThLETO
3aKOH — A& —-A4A=0
HEMPOTHBOPEYHS
3aKOHBI Av0=A4 A& 1=A4
MCKJTHOYEHUSI Avi=1 A&0=0
KOHCTaHT
JBOHHOTO _
OTPULIAHUS ~(mA)=4

BrinonHsieTcsi 3aKOH ABOMCTBEHHOCTH: €C/IM KOHBIOHKLMIO 3aMEHHUTH
OW3BIOHKLMEH, TU3bIOHKLIHIO 3aMEHMTh KOHBIOHKLHKeH, 0 3aMeHuTh Ha 1,
a 1 Ha 0, To paBHOCWJIBHOCTb, 3allMCAHHAs I OU3BIOHKLWH, Nepeimér
B PaBHOCHJIBHOCTb, 3aMMCAHHYIO LI KOHBIOHKIINH.

IMom ynmpomeHueM (opMynsl MOHHMAIOT PaBHOCHIIBHOE Mpeobpa3zoBa-
HHe, IPUBOsIIee K HOpMankHoii dopme.

BripaxkeHue MMeeT HOpMAJbHYIO (hopMY, ecliM B HEM HMCIOIB3YIOTCS
TOJIBKO ONepaluy IUIBIOHKLMK, KOHBIOHKLMHA U OTPULAHHUSA NepEeMEHHBIX.
Ilpy 3TOM HEe MCMONB3YIOTCA NBOMHOE OTPULAHME M OTPULIAHME BhIpaXe-
HUIA.

Jlns mpuBeneHUs BRIpAXEHUS K HOPMaIbHOU dopMe B nepByio ouepenb
H30aBIAIOTCA OT OTPHMLIAHWIA BBEIPAXKEHHH, onepalMii MMILUTHKALIMKM, SKBUBA-
neHuMHU 1 ucktovalomero MJIN. 3ateM Mcnonb3yloT 3aKOHE! anrebpEI I0TH-
KU U1 YMEHBILIEHHWs KOJIHYEeCTBa BXOXKACHMI NepeMeHHbIX.

IMpuMeHeHHe 3aKOHOB are6pb! IOTHKH, TIOXOXUX Ha 3aKOHBI Mpeobpa-
30BaHHUH B 0ObIYHOI anreOpe, He BRI3BIBACT 3aTpyaAHeHM. PaccMoTpuM nipu-
Méephbl IIPUMEHEHUS 3aKOHOB CKJIEMBAHUS, MMOIIOLIEHHS, HOAEMIIOTEHTHOCTH,
3aKOHOB ¢ MopraHa, He HMEIOIIIHX aHAJIOTOB B OOBIYHOI anrebpe.

3akon ckneuBanna A & Bv—-A& B=Bu(Av B) & (—4v B) =B.

1) ¥npoctute BeipakeHue X & Y& Zv —-X& Y& Z. B BrpaxeHWH
X& Y& Zv—-X& Y& Z nepemenHolt A COOTBETCTBYET IepeMeHHas X,
nepeMeHHOM B cooTBeTCTBYET BEipaxeHue Y & Z. Torna B pesynbrare ynpo-
ILIEHUS TIONYYUM

X&Y&Zv—-X&Y&Z=Y&Z
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2) VYnopoctutb BeipakeHue (Xv Yv Z) & (Xv —Y v Z). B BelpaxeHUH
(XvYvZ)& (Xv—YvZ) nepeMeHHOH A COOTBETCTBYyeT mepeMeHHas Y,
nepeMeHHOM B cooTBeTcTBYeT BhipakeHue X v Z. [Tomyuum

(Xv¥vZ)&(Xv—-YvZ)=Xv_Z

3) Vopocturs Beipakenne X& Y& Zv - X& Y& Zv X & -Y& Zv
vX& Y& —Z. B 3TOM npumepe, Ha MepBbIi B3[VIAN, 3aKOH CKJIEHBAHHSA
MOXHO MCIIO/IB30BaTh TOJIBKO OOHMH pa3 — Ul MIEPBOTo C/1araeMoro ¥ ofHOro
M3 TPEX OPYTHX:

X&Y&Zv—-X&Y&ZvX&-Y&ZVvX& Y& —~Z=
=Y&ZvX& Y& ZvX& Y& ~Z=
=X&Zv—-X&Y&RZvVX& Y& ~Z=
=X&Yv-X&Y&ZvX&-Y&Z

Ho ecnm wmcnonb3oBaTh 3aKOH HAEMITOTEHTHOCTH A =A v A, MOXHO
B MCXOOHYI0 (hopMyiy NobaBUTh elI€ NBa ClaraeMbiX, COBMANAIOLIMX C Mep-
BeIM. [Tomyuum

X&Y&Zv—-X&Y&DvX& Y& ZvX& Y& DV
vIX& Y& ZvX& Y& -Z)=Y&ZvX&ZvX &Y.

3akoH noromesusn (cM. Tabn. Ha c. 82—83)

1)  VYnpoctuth BepakeHue Av X & YvX& Zv X & Y& Z Ona Becex
cnaraeMbIX oOIIMM coMHOXMTeNneM siBasgerca X. IlocnenosBaTenbHO mpHUMe-
HSIS 3aKOH norionteHns A v A & B = A, nonyuum

AvX&YvX&ZIvX& Y& Z=XVvX&ZvX& Y& Z=
=XvX& Y& Z=X.

2) Vnpoctuth BeipaxeHue Xv - X& ¥Yv - X& Zv - X& Y& Z. Tlo-
CJIeIOBATENIbHO NMPHUMEHAS 3aKOH TomioweHusa Av ~A & B =A v B, nony-
YHUM

Av—-X&Yv—-IX&Zv-X&Y&Z=
=XAvY¥vAX&Zv—-AX&Y&Z=
=XvY¥YvZv=X&Y&Z=
=Xv¥YvZ

B npeanocnenteii ctpoke K BhipaxeHuio Zv —~X & ¥ & Z 6b1 npume-
HEH 3aKOH noromeHus AvA & B=A.

3) Vnpoctuts BeipaxeHne (Xv ¥) & (Xv Yv Z) & (Xv Yv —Z). Ina
BCEX COMHOXKMTEIEH OGI.LI,HM cjaraeMbIM siBisieTcst X v Y, 3TO U eCTh pC3y.TIb—
TaT YNPOLUEHHA.

Cogert: B onepaumusax KOHBIOHKLUMKM M IU3BIOHKUMHM MMeHa Tepe-
MeHHBIX 3aIuchiBaiiTe B ahaBUTHOM TOpsAIKe, MPUYEM CHayana mepe-
MEHHYIO, a 3aTeM e OTpULAHUE.

Ilpumep 5.3. 3ananue ¢ BHIOOPOM 0HOTO OTBETA

Kakoe W3 nepeuyMcleHHBIX BBIPAXKEHWIl SIBISETCS TOXIECTBEHHO IOX-
HBIM?
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) AvB&(Cv—-AvA&C)& —B
2)) AEB&(Cv—-AvA&C)v—B
3) A& Bv(Cv—-AvA&LC) & —B
4) A&KB&(Cv—-AvA&C) & —B

PemweHue. BoimosHuM npeobpasoBaHs BelpaxeHuii. BeioeauM mpudrom

¢parMeHThl, K KOTOPBIM MPHUMEHSIOTCH 3aKOHBI aJIreOpEl JIOTMKH.

) AvB&(Cv—-AvVA&C) & " B=AvB & —-B(Cv —Av
vA& C)=A+ 0= A PopmMmyia BLINOTHUMAA.

D A&B&E(Cv—AvAELEC)v—-B=A&B&(Cv —A)v
v=B=A& (Cv—-A)v —-B=A& Cv —B. ®opmyna BBIIOJIHUMAs.

3) A&EBv(Cv-AvA&LCO) & - B=A&Bv(Cv—-A) & —-B=
=A& Bv —B& Cv —A & —B. ®opmyna BEITOTHUMASL.

) A&B&(Cv—-AvA&C) & ~B=A& B& —~B& (Cv
v-AvA&ECO) = A&O0&(Cv—-AvA&C)=0. opmyna Toxuecr-
BEHHO JIOXKHAasI.

OTserT: 4.

IIpumep 5.4. 3ananue ¢ BLIOOPOM OHOrO OTBETA

Jlornueckoe BeipakeHne —(4 & (B v —C) v —A4 & B) paBHOCHIBHO BBI-
pPaXeHHIO

1 3) ~Av—-B&C
2) " A& —~Bv-B&C 4) A& Cv —B

Pewenue. BoimonHUM npeobpa3oBaHMs, UCMOJb3Ys 3aKOHBI e Moprana,
3aKOH JBOMHOIO OTpULIAHUS ¥ (DOPMYITY TTOTTIONICHHWSA:

(A& (Bv—-C)v-A&B)=—-(A&(Bv-0)&—(—~4&B)=
=(—Av—~(Bv—QC)&Av—B)=(—Av—-B& )& (Av —B)=
=-A&—-Bv—-B&C.

OTeeT: 2.

3agaHus 4N CAMOCTOATENBHOIO peleHus
3ananusa c BpIOOpPOM OJHOrO OTBETA

Ipumep 5.5. Tabaniia MCTUHHOCTH JIOTHYeCKOH DYHKUHH
F=A& Bv —A & —B uMeer BUIL

A|B|F A| B | F A| B| F A | B| F

001 0|00 0011 001

01 |1 01 |1 0|10 o1 |0

1fof1 1[0 |1 1010 1|01

11 fo 1[1]0 111 1|10
1) 2) 3) 4)
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Ilpumep 5.6. Tabnvua UCTHHHOCTH JTOTHYECKO# (hYHKUHMH
F=-A& B& —A & —B uMeeT BUI

A| B | F A| B | F A| B | F A| B | F
0]01|O0 0oj0}|O0 00 1 0o 1
0 1 0 0 1 1 0 1 0 0 1 1
11010 1 0 1 1 0|0 1 0 1
1 1 0 1 1 0 1 1 1 1 1 1
1) 2) 3) 4)
IIpumep 5.7. Tabnuua UCTHHHOCTH JIOTHYECKOM dyHKLIMH
F=-A& —-Bv A& —B umeeT BuUlL
A| B | F A| B | F A| B | F A | B | F
0|0 | VR IV 010 1 0oJo]o
0 1 0 0 1 1 0 1 1 0 1 0
1 0 1 1 0 1 110]0 1 0o
1 110 1 1 0 1 1 0 1 1 1
1) 2) 3) 4)
IIpumep 5.8. TabGnuiia HCTHHHOCTH JIOrHYeCKOH MYHKIHH
F=-A& Bv —~A & —B umeer Bux
A| B | F A| B| F A|B| F A| B | F
010 1 ojo0] 0 010 1 01]0 1
011 0 0 1 1 0 1 1 0 1 0
110 1 1 0 1 1 0|0 1 0|0
1 1 0 1 1 0 1 1 0 1 1 1
1) 2) 3) 4)
IMpumep 5.9. Tabnuua MCTHHHOCTH JIOTMYECKOH (YHKUMHU
F=(A& B) & —-A & —B wmeer BuA
A| B | F A| B | F A| B | F A| B | F
010 1 oJ]ojo 0| o0 1 ojofo
0 1 1 0 1 1 0 1 1 0 1 0
110 1 1 0 1 1 0] 0 1 0|0
| 1 1 1 1 0 1 1 0 1 1 0
1) 2) 3) 4)

Ilpumep 5.10. s kKakoro M3 yKasaHHBIX 3HaYeHMH 4Hciaa X MCTHHHO
BeIpaxeHne (X' < 2) & (X' < 3)?

1 3)3
2) 2 4) 4
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IMpumep 5.11. [Ins Kakoro U3 yKa3aHHbIX 3HaYeHUI Yyucna X NCTUHHO BbI-
paxenue —~(X > 2) v (X > 6)?

1)2 3) 4
2)3 4) 5

IIpumep 5.12. [Ins KaKoro U3 ykasaHHbIX 3HaUYE€HH# yucna X UICTHHHO BbI-
paxeHne —(X > 35) & —(X < 2)?

1)0 3) 3
2)1 4) 6

ITpumep 5.13. JIng Kakoro M3 yKa3aHHBIX 3Ha4Y€HHWIt yucaa X MCTMHHO BbI-
paxenue —~(X —2>6) v(X—4>8)) & —(X-3>25)?
1)7 3) 11
2)9 4) 12

Ilpumep 5.14. [Ing Kakoro U3 yKkasaHHBIX 3HaYeHHMit yucia X MCTUHHO BBI-
paxeHHe ~(X:2<5) & —~(X+ 17 > 30) & (X - 3 < 39)?

1)8 3) 12
2)9 4) 13

Ilpumep 5.15. VkaxkuTe TOXASCTBEHHO HCTUHHOE BBIpAXKEHHE.

1) ~Av ~B& (—AvA& B)v —B
2)A&(~A& BvA& —B)v —A

3)A&(~A& BvA& —B) & —A
4 AvB& (—AvA&B)v—B

TIpumep 5.16. Vkaxure TOXIECTBEHHO JIOXKHOE BhIPAXKEHHE.

1) —~(Av B) & (—Av B) 3) ~AvB)&(—A& B)
2) (A& B)Y&(—AVv B) 4) ~(A& B & (—A& B)

ITpamep 5.17. Jlornyeckoe BeipaxeHne (—Av ) & ~(A & C) &
& (B v —C) & —(B & C) paBHOCHILHO BBIPAXKEHHUIO
D (~4& —C)v (=B & —C) 3) —Av —Bv —C
2) =4 v —C 4) -A& Cv—-A&—-Cv-B& —~C

IIpumep 5.18. Jlornueckoe BoipaxeHue —(A & Bv —C)) v —A & B) pas-
HOCHJIBHO BBID&XEHHIO
Do
2) A& Bv—-A&Cv—-B&C
3) —dv —-Bv —-C
4) A& Bv—-A&—-Cv-B& -C

ITpumep 5.19. Jlornyeckoe BoipaxeHHe —(A v B) & (Av C) & (C v B) paB-
HOCHJIBHO BBIP2XKEHHIO

1)=AvBvC 3) A& B& CVvA&BvB&C
2)-~A&B&C 4) A& Bv—-A&CvB&C
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TNABA 6
OCHOBbl ANITOPUTMU3ALIUH

[MoHsiTHe aNropyTMa ABIAETCA ONHUM M3 LIEHTPAJIBHBIX B MPOrpaMMH-
poBaHHH. CYIIECTBYET MHOXECTBO €0 ONpeNeIeHHi, TaHHbIX U3BECTHBIMH
Y4EHBIMM B pa3Hbie BpeMeHa.

CloBO «aJITOPUTM» MPOMCXOAHMT OT UMEHH MaTeMaTHKa AJlb XOpe3MH,
paspaboraBiero B IX Beke npaBuia (aIrOpMTM) IS BBINOJTHEHHWS YeTBIPEX
apugMeTHIeCcKHX AelcTBUH Hald JecATHYHBIMH YucnaMu. BriocnencTeuu sTo
CJIOBO CTalO cObUpaTeNbHBIM Ha3BaHUEM [UISI OTAETBHBIX MTpaBUil (MOCHeno-
BATEJIbHOCTH AEHCTBMI) OTpeneéHHOro BHaa, MPU4YEM HE TOJLKO apudme-
THYeCKHX. B TeuyeHHWe [IMTENLHOrO BPEMEHHM ero yroTpebsuld TOJBKO Ma-
TEMaTHKM, 0603HaYyasl CJIOBOM <«aJITOPUTM» MOIArOBLIC paBUia pellieHusl
pa3/iMYHbIX 3a/1a4.

ByneM cuuTaTh, YTO AJTOPHTM — 3TO CTPOTO OMNpeaenéHHas Mocieno-
BaTe/ILHOCTD ACHCTBUIA JUISI HEKOTOPOIO MCIOJHMUTENS, NPUBOISILAA K KOH-
KPEeTHOMY Pe3yNeTaTy 3a KOHEYHOE YUCIIO 1AroB.

IToHATHE aNropUTMa CBSI3aHO C INOHSATHEM UCXOOHBIX (6X0OHLIX) OaH-
HBbIX U UCKOMO20 pe3ynbmama (6bixoodnsix danHbix), MOCKOIBKY HasHaude-
HHUeM Joboro alroputMa sipisieTcs Mpeobpa3oBaHME MCXOOHBIX JAHHBIX
B MCKOMBIH pe3ynbrar.

BxoaHble JaHHBIEe 331al0TCs 00 Hayaia paboThl aropuTMa WIH Onpe-
JENsIIoTCsl AMHAMUYEeCKH BO BPeMsi ero paboTel. YMCIO BXOOHBIX JAHHBIX MO-
*KeT ObITh pABHBIM HYJTIO.

B pesynkrare BBLIMOJHEHUS] AIFOPUTMA [OMYYalOT BLIXOAHBIE JAH-
Hble — BEJIMYMHbBI, MMEIOLIUE ONPENeNEHHYIO AITOPUTMOM CBA3b C BXOMHbBI-
MM [IaHHBLIMH,

CaoiicTBa aJIrOpuTMOB

B JaHHOM nocodbum paccMaTpHMBalOTCA TOJibKO L‘,BO[‘:ICTBa, ONMUCAHHBIE
B OONBIIMHCTBE YYeOHUKOB M yueOHbBIX MOCOOUI, BAXHbBIC 15l pEILISHUS 3a-
a4 UTOrOBOM aTTecTalvM.

* JluckpeTHOCTh — QNrOPUTM TipeAcTapiser coboil nocnenosarenb-
HOCTb OT/E/IBHBIX 1AMOB, KAXIbIA M3 KOTOPLIX HA3bIBAETC KOMAHOOI.
Kaxnas koMaHia HauMHAaeT BHIMOJHATECS TOJILKO MOC/e 3aBepLIeHMs
BBITIQJIHEHHMS TTPEIBIAYIIEH KOMAaHIbL

* IToHATHOCTL — KaxJas KOMaHIa ajlifOPUTMa JOJIKHA ObITh MOHSTHA
TOMY, KTO ero ucrnoiHsier (ucnomHurento). Heobxonumo 3HaTh, Kakue
KOMAaH/Ibl MCIIOJIHHUTENI0 U3BECTHBI, 2 Kakue — HeT. [1onHbIi criMcok
KOMaHI, KOTOPLIE MOXKET BBINOJHHTL UCITOJIHUTEIL, HA3LIBAETCH CUd -
cmemoit komand ucnoanumensi (CKH). Tlpu cocTaBlneHHH anropur-
Ma JUIst Ol'[pe,ILCJ'IEHHOT‘O HCMOJHHATENA MOXHO MCMTONAbL30BATL JIMIIEL TE
KOMaHjibl , KOTOphie uMeloTcs B ero CKH.

* OnpenenéHHocTh (IETEPMHHHPOBAHHOCTD) — KaX/asi KomaHaa
AropuMT™Ma J0/KHA ObITh TOYHO M OIHO3HAYHO OMpefesieHa, Takxke
IOJDKHO ObITh OMHO3HAYHO OMNpencieHo, Kakasi KoMaHaa OyIeT Bbi-
MONHATBCS Ha CleayolieM Iare. Pe3ylnbTaT BbIMOMHEHHS KOMaHIbI
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HE JIOJDKEH 3aBMCETh OT KAaKOW-THO0 HONOMHUTENbHOK MHbOopMaLHnH.
AJ'[I‘OPHTM He JOJIKEH OCTaBIAThH MECTa IUIS [MPOM3BOJia HCITOJIHHTES.
« Koneunocrp (pe3yJbTATHBHOCTB) — AJITOPUTM BCEraa HO/MKEH 3a-
KaHYMBaTbCS IMOCIIE BHIMOIHEHHA KOHEYHOTO YHCTa LIaroB, MpH 3TOM
JIOJIKEH OBbITh [TOJNyYeH Pe3yabTar.
* MaccoBOCTb — OIHMH M TOT K€ AJITOPUTM MOXKET MIPUMEHSITLCS K pa3-
HBIM HabopaM BXOIHBIX JAHHBIX.

Pa3spaboTka anroputMa — OIMH M3 OCHOBHBIX 3TAIIOB PeLLEHMS Pa3/iHy-
HbIX 3aJa4 Ha Komnblotepe. M3yueHneM oOIIMX CBOHCTB H 3aKOHOMEPHO-
CTEl ANrOpUTMOB, MX Pa3paboTKoi U aHanu3oM, HopMalTbHBIMU MOIEISIMH
HX [IPEACTABJICHHA 3daHMMACETCHA TCOPHUHA alITOPUTMOB.

MopManbHble HCIOJIHHUTEIH AJTOPUTMA

HcnonHurensiMi anropuTMa MOTYT OBITh XXMBBIC CYIIECTBA WIM TEXHH-
YyecKMe YCTpOiCTBa:

* MalllMHBI: CTAHKH, pOOOTHI, OBLITOBEIC MPUOOPHI, KOMITBIOTEPHI;

* XMBOTHBIE: JIpeCcCUpOBaHHas cobaka, TUIPhl U MeBelM B LIMPKe;

* JIIOJIH: YYEHHUK, TOKAph, KACCHP U T. I.

HMcnonHuTens anropurMa crnocoOeH BBIMONHSATE KOMAaHIbl, 3alaHHBIE
aIropuTMOM. 2JKMBOTHBIE M YENTOBEK KaK MCIIOJIHUTENN OTIWYAIOTCS TEM, UYTO
MOTI'YT NOHUMATh KOMaH/ibl B Pa3/IMYHBIX BApUAHTAX, OJIHU M TE K€ KOMaH/bl
BBITIOJTHATE TI0-Pa3HOMY, OTKA3aThCsl MCTIONHATL KoMaHay. [1oaToMy MX Ha-
3BIBAIOT HEPOPMANbHBIMU UCROAHUMEAAMU.

DopmanbHblil UCROAHUMENb MOXET He MOHWMATH CMBIC/IA ANTOPUTMA,
HO BCE PABHO MPABUIBLHO BBINOJHUTD €r0 W MOJIYYUTE HYKHBIH pe3ynbTar.

DopMmaibHbIA MCTIOJHHTEIb AITOPHTMA BBITIOJIHSAET B CTPOTOi Mocie-
JIOBATEILHOCTH BCe NMPEANMCaHHbIE AITOPUTMOM KOMaH/lbl, He BHMKadA B CO-
JicpXaHWe MOCTaBACHHOM 3ajayM, He 3alyMBIBasch O €€ Lelu, pe3ynbraTe
1 HeobxonuMocTH. (POpMaNbHEIH MCIIOTHUTENE He TMIPUBHOCUT B AITOPUTM
HHYEro HOBOTO M He OTOpachiBaeT HUKAKMX OeHCTBUM.

K ¢opMancHBEIM HMCIIONHUTENSIM OTHOCAT aBTOMAThI, pODOTEI U Ipyrue
TEXHUYECKHE YCTPOWHCTBA, WCIIONHSAIOUINE WMHCTPYKUMM (airoputMel). Ha
ypokax uHdopMaTUKu usydaloTtcsa dopMaibHble UcToNHUTENH Yepenaiika,
MapkeTtunk, Pobot, Beruucnurens u ap.

Ipu 3anucu anropuT™MoB i GopMabHOIO UCIIONHHTENS HCITONIb3YIOT
KOMaH/bl, BXOISILIME B CUCTEMY KOMaHI AaHHOro ucronHurtend. Cucrema
komMana dopmanbHoro ucnoguurensa (CKH) — 310 COBOKYITHOCTB KO-
MaHJI, TOHATHBIX U BBINMOMTHUMBIX KOHKPETHBIM HCTIOTHHTENEM.

Cpeda — 310 «MecTo 06UTaHUsI» UcronHuTensl. Hanpumep, ucnonHu-
Tesip Yepenalika MMeeT CBOIO OTpeleIEHHYIO CHCTeMY KOOPAMHAT, a UCIIOJI-
HuTeNb PoboT MMeeT KiieTouHoe nosie. PacnonoxkeHue CTeH M 3aKpalieHHbIX
KJIETOK, TMOJIOKEeHHWe caMoro PoboTa 3a1al0T KOHKPETHOE COCTOSHHME Cpe-
apl. Cpena MCImOJHNTENS — 3TO COBOKYMHOCTh OOBEKTOB M CBA3CH MEXILy
HHUMH, HAJl KOTOPBIMH JAHHbII UCTIONHUTEb MOXET BbITIONHITH KOMAHIIHI.

KoMIIbIOTED TOXE MOXHO CUMTATh (DOPMATbHBIM HCIOJIHWUTENEM, OH
HMEET CUCTEMY KOMaHI M MOXET MCIOJHSATE aJITOPHUTMBI, 3allMCaHHbIE Ha
SI3bIKE MPOrpaMMUPOBaHMs, T. €. MPOrpaMMBl.

89



HcnosHenue ajiropurMos
B cpele (hopMaIbHOTO HCIIOIHUTENA

B cpene dopManbHONO MCMONHUTENS ATTOPHTMBI, COCTABJIEHHBIE C MC-
noae3osanreM CKH, coBepiualorcs rmo maram.

B crnenyiomux 3agayax B KayecTBe NMPHUMeEPa UCTIOJHHUTENS PACCMOTPHM
I'padonocTpouTensb, YepTALIMIA NepoM Ha Bymare.

Cucrema koMan Ipadonocrpounrens:

Komanpa DeAcrBus
NOAHATE noaHuMaeT nepo I'padonocTpouress
ONyCTHUTH onyckaet nepo I'padonocrpourens
Brnepén <waros> MTPOXONHUT BIIEpE] yKa3aHHOE YHCIO LIaros

NOBOPOT <IrpanycoB> OCYILECTB/ISIET MTOBOPOT Ha 3aJaHHOEe YHCIIO
IrpanycoB MNPOTHB YaCOBOM CTPEJIKH

MoBTOP <pas> MOBTOPSIET KOMAaHIbI, CTOSIILME B KBaapar-

[<xomanma_1> ... HBIX CKOOKax, 3alaHHOE KOJIMYECTBO pa3
<koMaHpa_ N>]

HUcxonHoe nonoxenue I'padonocrponTens: nepo nogHATO.

IIpumep 6.1. Yrto Oyner HapucosaHo [padonocrpourenem B pesyiabrare
BBITTOJTHEHM A CIEAYIOLIETO (PpparMeHTa MPOrpaMMel?

OnyCcTHUTBb
noerop 5 [Bnepén 10 nomHATe Bnepén 5]

Pewenue. Ilpu pemeHuu 3amay, TpeGymoOIIMX MOLIATOBOTO MCHOJIHEHMS,
B MEPBYIO OYepelb HYXKHO 00paTUTh BHUMAHHME Ha KII0YEBbIE MOMEHTHI,
HM3MEHSIOIKME COCTOSIHME Tepa: MOAHATHE-OMyCKaHUe, MOBOpoT. B naH-
HOM (parMeHTe TporpaMmbl NPUCYTCTBYeT KOMAaHIA MOOHATL. ITO
3HAYHUT, YTO CJICAYeT BHUMATEJIbHO OTC/IEXXUBAaTh HHTEPBAIbI NOAHATOIO
MU OMNYLLEHHOTO Mepa U YTO, BEPOATHO, THHUS He OYINET CIUIOIIHOMN.

IlepBas KoMaHAa omyckaeT nepo Ha Gymary, cneaymoolas KoOMaHIa
BBIHYXKIA€T MCTIONHUTENSA NATH Pa3 MOBTOPUTH JEHCTBUSA B KBaApaTHEIX
ckobKkax: MpoiTH Briepén Ha 10, NooHATE NEPO, CHOBA MPOHTH BIEPEN Ha
5. B pesynbrate OMHOKPATHOTO MCIIOJIHEHHMSA 3THX AeHCTBUI Ha OyMmare
nosiBuTcs AuHKUA gnuHoit 10. [ToBropeHus He U3MEHSIT pe3yibrara, Mo-
CKOJIBKY B LIMKJI€ OTCYTCTBYET KOMaH[Ia onycTuTh. [10c/e BBINMOIHEHHS
aIrOpMTMAa MCTIONHUTENbL GYIeT HaXONMThCA HA PACCTOSIHMM 75 OT HMC-
XOAHOW TOYKH.

&5 Monuduumpyiite aIrOpUTM CaMOCTOATENIBHO TaK, 4YTOOBI
B Pe3yJLTATE €ro UCIOJIHEHHMA Ha OyMmare MOsBJIsLIACD:

a) IMyHKTHPHas JIMHHUA CO LUTPMXaMM IIMHONH 10 M MHTepBalaMH
JTHHOI 5;

6) WTPUXMYHKTHPHAS JMHUSA C YePeAyIOLUMMMUCS IUTPUXAMH UIN-
Ho# 10 1 2 ¥ MHTepBaaMHu 4 MeXIY HUMH.

ITocrapaiiTech paLlIMOHATBHO MCIONB30BaTh KOMaHIbl MCITOTHUTENA.
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IIpumep 6.2. Yrto Gyser HapucoBaHo IpadorocrpourtesieM B pe3yibrare

BHITIOIHEHMS cleaylollero ¢gparMeHTa rnporpaMmel?

OnyCcTHUTb
nosrop 3 [Bnepén 5 nosopor 90 Bnepén 5 nosopor 270]

PemeHue. Brimenum xiodeBble MOMeHTH. Ilepo eIMHOXIBI OMYLIEHO

W HE MOJHWMAETCH, CIENO0BATE/IbHO, NEpe] HaMH MPEICTAHET CIUIOLI-
Has MUHHUA. B NMKIMYeCcKOH KOHCTPYKIMHU TIPHCYTCTBYIOT TOBOPOTHI, 32
KOTOPBIMH MBI OyneM BHMMAaTelbHO CleNuThb. JIMHUS, BepoATHO, OyneT
JIOMaHoO.

Kak 1 B npenpiyliieM MpUMepe, U3YYHUM, YTO KIMEHHO MPOMCXOIUT

3a OIMH 1Uar LMK/Ia: M3 Ha4YaJlbHOI'O TNOMOXCHHUA TNMPOBOMNWUTCA JIMHHUA

IUTHHOM 5, ocyulecTBaseTcs: moBopoT Ha 90°, cHOBa NMPOBOAMTCS JTHHHA
INIAHOM 5 M ocyulecTBiasieTcss NMOBOPOT Ha 270°. BHITIOMHMM alTropuTM
MOJIHOCTBIO, pUCys Ha OyMare u3obpaxeHue. To ecTb 32 OMMH LIAr NMEpPo
I'padonoctpouTens uzobpa3ur Ha Oymare ABa OTpe3Ka Iox yrioM 90°
IpyT K Apyr. Tpy NOBTOpeHUs LIMKJIA MTPHBEAYT K MOCTPOSHHIO «JIeCTHH-
LiBI» M3 TPEX CTYNEHEHH:

AN rp—
N

2705‘ T

3yABTaTe €10 BHIMOJTHEHHMA Ha OymMare MOsABJIAJIMCH CENyIOIIHEe PUCYHKH:

25 MonnduuupyiiTe aITOPUTM CAMOCTOSITEIBHO, YTOGHI B pe-

a)

r)

HOROO®

S ING
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IMpumep 6.3. 3apanue ¢ BLIGOPOM OJHOIO OTBETA

Hcnonuurtens Yepenaiuka nepeMellaeTcss Ha 3KpaHe KOMIIBIOTEpa,
OCTABJIAA CJIe B BUE IMHUKM. B KaKabiit KOHKPETHEIH MOMEHT M3BECTHO MO-
JIOXEHUE UCTIONHUTENS U HaNpaBRIeHHWe ero IBMXeHUs. Y UCTIONHUTENS Cy-
LLIECTBYIOT ABE KOMaHIbI:

Briepén n (roe » — LeNoe YKCO), BBI3BIBAIOIIAS MepeqBHXKeHHe
Yepenalllky Ha # 1IAroB B HATIPABJIIEHWH JIBUXKEHMUSI.

Hanpaso m(rae m — Ueloe YUCTI0), BEI3bIBAIOLIAs U3MEHEHHE HATIPaB-
JIEHMST JBMXKEHMSI HA m PaJycoOB O YaCOBOI CTPEJKe.

3anuch losropn k [Komanma 1 Komanma 2 Komanpa 3] O3Hava-
€T, YTO MOC/EA0BaTENBHOCTE KOMaHl B CKOGKax IMOBTOPUTCH K pas.

Yepenaike 6611 AaH UL UCTIOJTHEHHS CJIEAYIOLLMI AJITOPUTM:

MoeTopu 6 [Hanpaso 60 Bnepén 15]

Kakas ¢urypa nosiBurca Ha s3KkpaHe?

1) npaBUIBHBIH NATHYTONBHUK

2) npaBWIbHBIA TPEYTOJIBHHUK

3) npaBUJIbHBIA LIECTUYTOJIBHUK

4) NpaBUIBHbBIN NBEHANLIATUYTOIBHUK

PemeHue. BcnoMHMM, 4TO BHIMYKJIBIA MHOTOYIOJIbBHUK Ha3bIBaeTCsA Ipa-
BWIBHBIM, €CJIH Y HETO BCE CTOPOHHI PaBHBI M BCE YIVIbI PABHBI.
Yepenaluka ILIECTh pa3 MOBTOPSAET TPYNNY KOMaHI, YKa3aHHYIO
B cKoOKax. [Ipu 5TOM OHa KaXbIil pa3 MOBOpaYMBaeT B OIHOM Harpag-
JIEHMH — HanpaBo, Ha OIMH H TOT Xe& YIoJ M MpOYepPUYMBaET OTPE3KH
onmHakoBoi winHEL [Tocne ncnonHeHus anropur™ma Yepenaiuka copep-
LIAT NOBOPOT Ha 6 - 60 = 360 rpamycos. M3BecTHO, YTO CyMMa BHELIHMX
YIJIOB MHOTOYTONIBHMKA ecTh 360°. CnenoBaTenbHO, JO/KHA MOTYYUTHCS
3aMKHYTas JoMaHas, oGpasylomias NpaBHIBHBIA MHOTOYTOJBHHK, CO-
CTOSIILIMH W3 LIECTH PABHBIX CTOPOH.

60°

60°
600
600

MoOXHO pelluTh 3Ty 3ajayy WHaue — BHIMOIHMUTL BCE KOMAHIBI O
laraM, Kaxk rokas3aHo Ha puUCyHKe. ByleM CudTaTh, YTO MUCXOJHOE Ha-
rnpasieHye Yepemnauiky cosrnagaeT ¢ ocklo abeuuce, T. €. Uepenaiika
cMoTpuT Ha Bocrok (Hamparo). Hano 6vITh BHUMATENBHBIMU TIPH BhI-
MOJIHEHWH MOBOpOoTOB. [ToBopoT BripaBo Ha 60 rpamycoB BEIIOJTHAETCS
OTHOCHTEJIEHO TEKYIIIETO HampapieHUs NBHKeHHsT Yepenalliky, a He oT-
HOCHTENLHO OCEM KOOPIWHAT.

OrteeT: 3.
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q)Othl 3anHCH aJaropurma

OcHoOBHEIE (DOPMBI 3AMMCH ANTOPHTMA:

1) cnoBecHasi, Ha €CTECTBEHHOM SI3bIKE;

2) rpaduyeckasi, HApUMeEp B Bue OIOK-CXeM;
3) Ha ANTOPUTMUYECKOM SI3bIKE (ITCEBIOKOMIE).

1) CaMbIM NPOCTBIM CIOCODOM SIB/ISIETCS CA06€CHAA 3ARUCH AITOPUT-
Ma Ha ecmecmeeHHom szvike. Eciin pOpMaJIbHBIM MCTIONTHUTENEM aJlrOPUT-
Ma ABJISETCSA YeJIOBEK, TO 3aMHCh aifOPUTMA €CTECTBEHHBIM S3BLIKOM MOXET
ObITh NpuemiaeMa. Ho Npu M3I0XEeHHH aNropuT™Ma Ha €CTECTBEHHOM SI3bIKE
MOABJSETCS ONMACHOCTh HETOYHOTO IIOHHMaHMS KOMaHI MCTIOJTHUTENIEM, T. €.
HapylIaeTcs CBOMCTBO ONpeneNéHHOCTH. B npuBenéHHBIX HUXKe (parMeH-
Tax TEKCTa OAMH M TOT XK€ IVIarojl «KJHKATb» HMEET PasIMuHble 3HAYEHHS.
@opMabHbIi UCIIOJHHUTENb MOT Obl MCTOJIKOBaTh CTUXOTBOpeHHe [lylukuHa,
KaK KOMaHIy paboThbl ¢ MBILIBIO.

Bot nowén oH K CHHEMY MOpIO; Jist Toro 4ToOBI pa3sBeEpPHYTH
Bunut,— Mope cnerka pasbirpanochb. OKHO, IBaXIbl KJIMKHHUTE
Crasl OH KJIMKaTBh 30JI0TYIO PEIOKY, JIEBOil KHOMNKOH MBbILIM Ha
Ipurisina K HeMy peIOKa M clIpocuHia: 3aroJioBKe. .
«Yero Tebe HamobHO, cTapye?»

(A. C. IlymkuH.

Ckazska o prifake U peiOKe)

EwE omHWUM NpUMEpOM HETOUYHOCTH ITOHWUMAaHWsl SIBISIETCS HMCTOpUS
0 nporpammucte. OQHAXKIBI [IPOrPaMMHCT TOWIEN B MarasMH C 3ajaHHeM:
«Kymnu 6aron konbacel, ecnu 6ynyT siilia — BO3bMHM AecaToK». [Iporpammuct
BEpHYJICSA IOMO# C JecsiTbio DaToHaMu Konbackl, MOTOMY 4YTO B MarasmHe
GLLUTH L.

Ecnu peun unér o dhopMansHOM MCHONHUTENE, HANpUMep pobore WJIH
aBTOMATE, TO ECTCCTBEHHOI'O SI3bIKA OH MOXET He NOHUMATh BOBCE.

PaccMOTpUM npuMep 3allaHMsi, B KOTOPOM aJlrOPUTM OITMCAH Ha ecTe-
CTBEHHOM SI3BIKE.

Ilpumep 6.4. 3anaHue ¢ KPATKHM OTBETOM

AHFOPHTM H3 OJIHDﬁ HEIMOYKH CHMBOJIOB 11OJIY4acT HOBYHO LICIIOYKY CJic-
nywolum obpaszoM. CHauana B 0GpaTHOM MNOPsAKE 3alMCBIBAIOTCS OYKBBI
MCXOMHOM 11EMNOYKH CUMBOJIOB, TTOTOM JIBE NnocjaeaHue OYKBbl UCXONHOH Le-
MOYKH CHMBOJIOB B IIPSIMOM IOPSIIKE M, HAKOHEL, rneppas OyKBa MCXONHOI
Leno4Yku cMMBOOB. [TonyumBIIascs 1eMoyYKa sIBIsIeTCs pe3ynsTaToM pado-
Tl airopuT™a. Hanpumep, ecnu ucxonHas 1ernoyka cuMmponos 6s1a COH,
TO pe3ynbraTtoM anropurMa oyaet uenoyka HOCOHC.

Hana uenouka cumsonos JIHO. Kakasa uenoyka CMMBOJIOB NMOJY4HTCH,
eC/IM K JaHHOM lienoyke NMpUMeHUTh anroputM nsaxnel? (T. e. anroputm
MPUMEHSIETCA K JaHHOM LIeMOYKe, a 3aTeM K pe3yJbTary ero paboTsl.)

Pycckwuii andasur:

ABBITAEEX3HUUKIMHOMNPCTYO®OXUYIIUIBBIb3IOA
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Pemenue. BpimonHMM anroputm, cTporo cobsiogas nocienoBaTelbHOCTh

HEUCTBHIA.

Ne BeiicTene Pezynerar
Ilepeoe evitnonnenue arzopumma. JHO
Bxoodnwsie danHwie

1 3anucarb OykBbI B OOpaTHOM TNOPSIKE OH/L

2 Jonucars nBe nocnenHue 6yksbl ucxonHoit | OHIHO
LIEMOYKH B MCXOIHOM MOPSIIKE

3 HJonucare nepsyro O6yksy ucxonHoit ue- | OHIAHO/

MOYKH
Bmopoe evinoanenue areopumma. OHIHOI
Bxoowbie dannsie

1 3amucaTh OYKBBI B O6PAaTHOM MOPSIIKE JOHIOHO

2 Honucarb nBe nociaenHue 6ykssl ucxoqHoi | JOHIAHOO/L
LIEMTOYKH B MCXOIHOM IOPSIIKE

3 Homnucare nepBylo OykBy ucxomHoi ue- | JOHIHOOILO
TIOUKH
Peayaemam JOHIHOOI0

OTser: JOHOAHOOOO.

2) na epaghuneckoeo npedcmaenenius alrTOpUTMOB B BUEe GJIOK-CXeM
HCTIONB3YIOTCA CTaHIApTHEIE 0603HAYEHHs] 3JIEMEHTOB, HEKOTOPhIE M3 HHX
npuBeneHs! B TabnuLe.

O6o3HaueHHna 31eMeHTOB GNOK-CxeM

0O6o3Hauenue n
oAcHeHKe
W NpHMep 3anoNHeHHWA
1 2
( . ) Havyaino WIH KOHeELl aJiropuT™Ma

/ a,B,C / On10K BBOIA / BEIBOAA JaHHBIX

K:=K+1 6ok 0bpaboTku HHGOpMaLIMK
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ITpodoaxncenue mabnuyot

JIOTHYECKHIA OMOK (NMpoBepKa UCTHH-
HOCTH MM JIOXKHOCTH JIOTHYECKO-
ro BBHIPaXeHHs! (YCIOBHMS) W BhIOOp
cleayoollero 61oka)

OpraHM3alMid LHMKIHYECKOTO Mpo-
1iecca — 3aroJIOBOK LIMKJIA C [1apaMe-
TpOM

Mexny coboii 6I0KH COeTMHSIOTCS IMHUAMH nepexonos. [To ymonua-
HHUI0 GIOKM BBIMOJHSAIOTCS CBEPXy BHM3 ciieBa HanpaBo. Eciu mocnenosa-
TEJIBHOCTh BBIMOJIHEHHS JONMKHA ObITh APYrOi, MCNOb3YIOTCA CTPEIKH.

3) [ns npencraBieHUs aIrOpUTMOB ObUTH pa3paboTaHbl crneyuansHole
anzopummuvecKue A3biKU — PA3HOBUAHOCTH (DOPMANBHBIX $3BIKOB. OHM
MO3BONAKOT HAIMANHO, MPOCTO H B ynoOHOU (opMe oToOpaxaTh comepxa-
TeJIbHBIHA CMBIC AJITOPUTMA H IPOBOIKTD €ro aHanu3. [To anropurMam, npen-
CTABJIEHHBIM Ha aJITOPUTMHYECKOM SI3bIKE, MOXHO COCTaBHTb NMpPOrpaMMy Ha
J1000M S3bIKE TIPOrpaMMHPOBAHMS.

AnropuTMHYeCcKHi sI3bIK — 3TO cuctemMa 0B03HauYeHUH, NpeaHa-
3HAYEHHBIX IS 3aMUCH aITOPUTMOB.

B anropuTMHYecKOM A3BIKE HCITONB3YIOTCH (hopMabHBIE KOHCTPYKLIMH,
HO HET CTPOrMX CHHTAKCHYECKHX MpPaBHJI IS 3aTTMCH KOMaH/I.

B anropuTMHU4eCcKOM A3BIKE €CTh CIYXeOHbIe cioBa. OHU MUMEIOT BITOJHE
OMpeeNIEHHBIM CMBICTT M B NEYAaTHOM TEKCTE BBLISSIOTCS XMUPHBIM HIpUd-
TOM, a B PYKOITUCHOM — MoOAYépKUBaHWEM. MOXHO BCTPETUTh pa3jiny-
HbIe aITOPHTMHYECKHE S3BIKM, OTIHYAIOLIHECS HAaOOPOM CIIYXKEOHBIX CIOB
M (opMoii 3aMMCcH OCHOBHBIX KOHCTPYKIMA. B nanHHOM mocobum M1 Oynem
MCIOJIb30BaTh LIKOJMbHBII aIrOPUTMUYECKHIA A3bIK (LUKONBHEIH AS).

OcHoBHble cnyxebHble cnoea wkonbHoro Af

anr (anropuTt™m); apr (aprymeHr);
Ob1ue pes (pe3ynsTar); wau (Havyaio ajiropuTMa);
KOH (KOHELl aJifopuT™Ma)

Onepauuu BBOJA

BB ; BEIBO
W BHIBOZA ORi a

uen (uenbli); Bew (BELIECTBEHHBIH);
cuM (CMMBONBHBIH); smr (JIMTEPHBIN);
nor (NOrudeckKuii)

OnucaHue TUIIOB
NaHHBIX
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Ilpodoaxcenue mabnuibt

Onepauuu

LIEJIOYUCIIEHHOTO div; mod
JeIeHUs

Jlornyeckue onepanuu W; WMIU; He
Jloruueckue 3HaYeHHs na; Her

OpraHu3alusi BETBIICHUA | ecnu; TO; MHaue] BHOOP; NpK; BCe

OpraHHSauI{H LHHKIa noka, onda; oT; »O0; HL; KL

IMpu onucaHuM aNTOPUTMHYECKOTO SI3BIKA M €ro KOHCTPYKLMI 6ynem
HCTIONb30BaTh CJIEAYIONINE COITallleHHA:

* €CJIM YTO-TO 3alMCaHO B YIVIOBBIX CKOOKax, HanmpuMmep <koMaHpma>,
<apryMeHT>, 3HayuT, NPH COCTABIIEHHM AJITOPMTMa Ha 3TO MECTO
CJIENyeT 3arMcaTh KOHKPETHYIO KOMaHy, apryMEHT U T. 1.

* eCNIM B 3alMCH MCITONIB3YeTCSl KOHCTPYKLMS B KBaJPATHBIX CKOGKax
[ 1, To 3Ta KOHCTPYKLIMS HeobA3aTeNbHA.

B o61ieM BHIe aropuT™ OOBIMHO BBIISUIMT TaK:

anr <HaspBaHMe ajuropurMma> (<apryMmeHThH>, <pe3yJbTaTe>)
Ha4d

<KOMaHI>
KOH

3}16(‘.}; <apryMeHTH> — 3TO BXOOHBIC NAHHBIC, <pe3yJibTaThl> — BbI-
XONHBbIe NaHHbIe anroputMa. IS MX ONMMCAaHUSI UCTIONB3YIOTCS CIyXeOHble
C/IOBA apT U pes, [0CIe KOTOPbLIX 3allUChIBACTCA THII 3HAYEHWS BXOOHBIX
(BBIXOAHBIX) JAHHBIX (Uues, Bew, JOT M T. A.) H HAMMEHOBAHHSA TEPEMEH-
HbIX. Hanpumep:

anr [lnomwane_ kKpyra (apr sew R, pe3 Bew 3),;

anr 3apaua (apr uen a, b, apr Bew c, pez Bew d).

B nepsoM npHMepe BXonHas MNepeMeHHas — paguyc OKPYXHOCTH —
H pe3ynerart BBEIUMCJIEHUH — TUIOLIA0b Kpyra — UMET BEILIECTBEHHEIN THIL.

Bo BTopoM npuMepe Ha BXOI aITOPUTMY MOAIOTCS BA ApTYMEHTa Lie/lo-
ro THMIa, OUH apryMeHT BellleCTBeHHOro Tuna. B pesynsrate paboThl anro-
pUTMA MOJY4YaeM OQHO BBIXOMHOE 3HAUEHME BEIIeCTBEHHOTO THIIA.

HEPEMel-lllb]e B AJIrOpHTMAax

Jins xpaHeHHs] Pe3yNbTAaTOB IIPOMEXYTOYHBIX BHIYMCIEHHMI B MpolLiecce
BBINIOJIHEHHS AITOPUTMA BXOAHEIX M BBIXOAHBIX JaHHBIX U Apyroil uHdopma-
LIUH HCMIONBb3YIOTCH RepeMeHHble. Ecnu IIPpOBECTH AHAJIIOTHIO C MOBCEAHEBHO-
CTbIO, MOXHO IIPEACTABHUTD NMEPEMEHHYIO B BUIEC ALIMKA, B KOTOPOM XPpaHATCH
Kakue-TO Belu (cM. puc. 12). CaMM «ILIMKH» — 3TO aHAJIOTH NePeMeHHbIX,
IJIS1 MX pa3iMYeHHs] UCTOMb3YIOT «3THKETKH» — HMEHA nepeMeHHbIX.
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3HavyeHHe NepeMeHHON —
BHYTPH SILLIMKA

HNMms nepeMeHHOMH —
HaKJIeiiKa Ha sluKe

INepemMeHHas

Puc. 12.

Komanna npucBaMBaHHuA

Jlast Toro 4ToObl COXPAHUTE B MEPEMEHHYIO (<«IMOJIOXUTE B SIIIIUK») HEKO-
TOpoe 3HaueHHe, IPUMEHAIOT KOMaHAY NpucBauBaHuA. B naHHoM nocobuu
B Ka4€CTBE KOMaHIbl MPUCBAaUBaHHUA MBI OYIEM HCIIONb30BaTh KOHCTPYKLHIO
KONEHOTO Al «:=». OgHaKo cleayeT MOHUMAaThb, YTO B CHCTEMaX KOMaHI
Ipyrux (hopMalbHBIX MCIIOMHUTENEH KOMaHaa MpUCBaMBAHMUSI MOXET 3aIlH-
ChbIBaThCS MHAYeE.

B mikoneHoM Af B neBoil yacTH KOMaHIbI NPUCBaMBAaHHMA MOXeET Ha-
XOMHUTBECSH TOJILKO UM MepeMeHHoi. B nmpaBoii yacTu MoxeT OBITh 3anmMCcaHO
3HayeHHe (KOHCTaHTa), MepeMeHHasi wiu BeipaxeHue. (KoHcTaHTa u nepe-
MeHHas ABJISIOTCA YACTHBIM CIyYaeM BhIPAXEHHUSL. )

KomaHaa npucBavBaHUsl ACHCTBYeT cripaBa HaleBo, T. €. 3HaYeHHe,
cTosilliee CIIpaBa OT 3HaKa « : =», COXPAHSETCA B IEPEMEHHYIO, MMsA KOTOPO#H
YKa3aHO ClieBa OT 3HaKa « : =». 3HaueHWe NepeMeHHoi crnpasa 6yner ckomnu-
pOBaHO B NepeMeHHYIO cleBa. B ciyyae, Koraa crnpaBa CTOMT BHIpaXeHHMeE,
BLIYMC/ISIETCS] €70 3HAa4YeHHWE W pe3yNIETaT NpHUCBauBaeTcs MepeMeHHOH, HMs
KOTOpO¥ yKa3aHo clieBa.

a) 6) B)
Puc. 13.

Ha puc. 13a nepeMeHHOIf A NMpUcBaMBaeTcsd 3HaYEHHE YHCIOBOM KOH-
cranTel 3. Ha puc. 136 cHayana nepeMeHHON B npMCcBaMBaeTcsl 3Ha4e-
HHe 1, a 3aTeM nepeMeHHOH A NpHCBaMBaeTcs 3HAUeHHe NepeMeHHO# B. Ha
puc. 13B nmepeMeHHOM A NMPHUCBaWBaeTCsA 3HauyeHHe 1, 3aTeM pe3yabTaT Bhi-
YMCJICHUS BEIpaXeHuss A+ 5, T. e. 1 + 5=6.
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B ob1ueM ciryyae MOXKHO cKa3aTh, YTO KOMaH[a NpUCBaMBaHUs MCIOAb-
3yeTcs Ui BEIYMCIIEHHS BHIpaXeHHs, 3alMMCAHHOTIO B MPAaBOif 4acTH, U MpH-
CBAUBaHMs PE3y/NLTaTa BLIYMCAECHUH NMepeMeHHOl, UM KOTOpOii 3arnucaHo
B JIeBOH 4aCTH:

<MMHHHepeMeHHOﬁ> 1= <BHpaxeHmue>

Beipakxenne — 310 (opMysia, 0 KOTOPOH BBIYMCASETCS 3HAYCHHE.
BripaxeHHe MOXET COCTOATh M3 ONEpaHNOoB, 3HAKOB ONMEpALlMil M KPYITBIX
CKOGOK. B AJITOPUTMHYECKHX S3BIKAX BbIPpAXEHHE 3alIUCEIBACTCH B C‘I’pOKy.

OnepaHoaMH SBJISIOTCS KOHCTAHTBI, TiepeMEHHble M OOpalleHUs
K GYHKLHAM,

Ins obo3HaYeHHs omnepalrii B LIKOABHOM ASl MCTIONB3YIOT CENYIOLIHE
CHMBOJIBI H CJIOBA:

+ ornepaiius CIOXEHUs

onepalmra BEIYMTaHUA

* OInepalnda YMHOXCHHA

/ onepauus AeNeHHs
div onepaurda LEJOYHCIEHHOIo OEJNE€HHA, Ppe3ylbTaToM
SBISETCS LieJas YacTh YaCTHOTO
mod ornepanus MoJyYyeHHUs! OCTaTKa LIEIOUMCIIEHHOTO Jeie-
HUA

HEe, W, UM JIOTHYECKHE ONepalH, BEIMIOJIHAKOTCS B COOTBETCTBHH
c TabiullaM¥ UICTUHHOCTH

OonepanHy CpaBHEHHMA, HIIH ONnepalHi OTHOLECHHS:

> Bonblie
< MeHBbLIe
>= Ooblile WIW PABHO
<= MeHbllle WIH PABHO
= paBHO
< > HEPaBHO

JI0BONBHO YacTO LIKOJIBHUKHA OIIMOAlOTCS MPU MCIIONb30BAaHHH OIle-
pauMit LHeNoYHUCNEeHHOro AeleHus div M mod — BMECTO UENOYHCIEHHOTO
OCTaTKa OT AEJIEHUA MCNOJIB3YIOT AECATHYHYIO YacTh YAaCTHOro. 3alloMHUTL,
KaK BBIMTONHAIOTCA 3TH OIepalliM, BaM MOMOXeT npocToii nmpuMep. Eciu Bbl
nokymnaere KoHdeTsl o 17 py6aeit 3a onHy WTYKY, naéte nponasuy 40 pybneii
W MpOCHTE NaTh KOH(ETHI «Ha BCIO CYMMY», TO nony4yute div (40, 17) =2
koHdersl. Bama choaya cocTaBuT mod (40, 17) = & pybneir. Ecian
Xe Bbl IOMNBITAETECh KYNMHTb KOHdeTbl, umMest 15 pyOneid, TO nojyyure
div (15, 17) =0 KoHder, a caraya cocTaBUT mod (15, 17) =15 pyb-
Nei.

OnepauMy B BHIPAXEHHWH BBHIMOIHSIOTCS B COOTBETCTBUM C IIPHODHTE-
TaMH, ONpeNeNéHHBIMU NPaBWIaMH A3bIKa. B uikonbHoM ASl mpuUHSITEL cre-
OYIOLIHe MPUOPHUTETHI BLIMOTHEHUS ONepanuii:
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He

*, /, div, mod, u

1
2
3 +, —, umm
4 >, <, >=, <=, =, <>

r r

B nepBy1o ouepean BHITOMHSIOTCHA ONEPALIMM ¢ MEHBILIMM MTPHOPHUTETOM.
Onepaunyu ¢ OIHHAKOBLIM IPHOPHTETOM BHINTOJIHAIOTCSA CJIEBa HAalPABO, eClH
NOPSAIOK BBHIMOJTHEHHWS HEe YKa3aH SBHO KpyIbIMH cko6kamu. Ecnu onepa-
LMK 3amucaHbl B CKOOKaxX, OHM BHITIONHAIOTCS B MEPBYIO OYEpENb C YYETOM
NPHOPHTETOB. BhIYHC/IEHHE 3HAYEHHS BHIPAXKEHHS C BIOXEHHBIMM CKOOKa-
MH HaYMHAETCs ¢ BHYTPEHHHUX CKOOOK.

Mpumepbl BbIYUCNEHMIH BbIPEKEHUI

Buipaxcenue Boiuucnenns
Y:=8+3-5 8+3-5=8+15=23
A=12:2-3 12:2:3=6-3=18
B:=32:4:2 32:4:2=8:2=4
C:=35:(3+12:3) 35:(3+12:3)=35:(3+4)=35:7=5
D=((1+2)-5+2)x | ((1+2)-5+2)-5+3=(3:-5+2)-5+3=
x5+3 =17-5+3=88

Komanabi BBOAA U BBIBOAA

ﬂJIH BBOIA U BbIBOJA NAHHLIX B LIKOJIBHOM A HCI'IOI[IﬂY[OTCH KOMaHhbI.

BBOI <CIHCOK_BBOAA~>;

BEBOL <CITMCOK_BbIBOJA>.

CnMcKM BBOAa M BBIBOJA COCTOAT U3 3JIEMEHTOB, KOTOPHIE Mepeyucis-
I0TCS 4epe3 3anATyio.

B cnucke BBONa MOIyT MPHUCYTCTBOBATh TOJNBKO MMEHA TMEPEMEHHBIX.
[Tpu BBHIMOJHEHHWH KOMAaHAbl BEOX AITOPHUTM TIOJYYaeT JaHHBIE, KOTOpPbIE
3aNnMCcBIBAlOTCA B COOTBCTCTBy]OH.lHe NEpEMEHHBIE.

B cniucke BuEOna MOTYT OHITE NEpeYUCIeHE KOHCTAHTHI, MMEHa Nnepe-
MEHHBIX H BHpa)KBHHSI. '

TexkcTOBbIE KOHCTAHTHI 3alIMCHIBAIOTCS B CMMCKE BHIBONA B KABBLIUKAX,
a BeIBOIATCS (HAllpUMEp, Ha 5KpaH WK NMPUHTEp) Oe3 KaBbiueK. YncioBbie
KOHCTaHTHI BBIBOAATCA 6e3 M3MeHeHHit. Eciu B ciMcKe BBIBOAA yKa3aHa Ie-
peMeHHas, TO BHBOAMTCS €€ 3HaueHHe. Ecnu B cniicke BBIBONA YKA3aHO BHI-
paxXeHWe, BEIBOAMTCS Pe3y/bTaT €ro BEIYUCICHHUS.

TpuMep 3amucH anropuT™a:

anr TrunoTreHysa (apr Bem a, b, pe3 Bem C)

Had

BBON a, b

Cc := a*a+b*b

paleon "warerwn" ,a,", ",b," runorenyza ",c
KOH
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Ecnu TIPH BBITMIOJIHEHHWH KOMaHABI EECI BBECTH, HAITIPUMED, YHCIA 3ud,
OHH COXPaHSTCH COOTBETCTBEHHO B NMEpeMEHHEIX a M b. I'lpn BEINMOJTHEHHH
KOMaHIbl BHIEOL 6)’,&8’!‘ BBIBEAEHO CIIENYIOLIEE:

KareTs 3, 4 TDUNOTEHy3a 5

Ecnu BMecTO nepeMeHHO c B CITMCOK BbIBOJA 3amnucaTba ¥a + b * b,
6yner cchopMHPOBAH TOT Xe BHIBO/L.

Kak 651 HM OBUI 3alTMCaH aITOPUTM — Ha f3bIKe (POPMATBHOIO MCION-
HWTENS, HA €CTECTBEHHOM SI3bIKE WM TNPH MOMOLIH OJIOK-CXeMBI,— OH CO-
CTaBJISIETCSI C MCIMOJNBb30BAHHEM 6a306biX (OCHOBHBIX) AACOPUMMUYECKUX
cmpykmyp.

Ba3oBbie AITOPHTMHYECKHE CTPYKTYPbI

Boinenawot TpH 0a30Bbie AJITOPUTMMYECKHE CTPYKTYPBI (KOHCTpPYK-
LIMH) — AuHeliHaa (caedosanue), eemenerHue U UUKA, U3 KOTOPbIX MOXHO
NOCTPOMTH M1000# anroputM. Kaxknasa anropurTMHiecKas CTPyYKTypa HMe-
€T OIHY TOYKY BXOJa M OJJHY TOYKY BbIX0Ja.

ByneM 3anmuchIBaTh CTPYKTYPHI B BHIe 6110K-cXeM M WIKONbHOTO ASl.

1. JIuneiiHas CTPYKTYpa SIBISETCA caMOM MpPOCTOH opraHu3aiuei an-
TOPUTMOB — KOMaH[bl BBITIOJHSIIOTCS NOCJIEN0BATENIbHO OJlHA 3a IPYTOIA.

JuHeitHan cTpyKTypa

Bnok-cxema WkonbHui AR

(]

l <KomaHpma 1> |
+ <Komanpma 1>

<KomaHpma 2>
| <Komanma 2> |

T

2. CTpyKkTypa <«BeTBIeHMe». PellleHHe HEKOTOphIX 3afa4 TpedyeT pas-
JIMYHBIX AEHCTBHI B 3aBUCHMMOCTH OT BBHIMIOMTHEHMS HEKOTOPHIX YCIOBHH.
B Takux ciy4asix rOBOPAT O BETBIEHHH aJITOPHTMa.

Jns peanu3aliuy CTPYKTYPHlI «BETBICHHE» MCIIOIL3YIOTCS OIBE CTPYKTY-
pPUPOBaHHBIE KOMaHIb! * MIKONLHOTO Afl — ecyiu M BIGOP, KaXnas U3 KO-
TOPBIX MOXET ObITh MOTHOM ¥ HenouHOW. [TonHas KoMaHaa ecnu UMeeT BUA
ecnu. ..To. .. uHaue, HEMoMHasa — ecnu. . . ro. I[lonHaa koMaHaa subop
HMeeT BHI EuDOp. . . MHaYe.

B 6mok-cxemax v miKonsHOM Al <ycnosme> — 3TO JIOTHUECKOE BhIpa-
KEHHE, Pe3yNIBTaTOM KOTOPOTO MOXET ObITh OMHO M3 ABYX BO3MOXHBIX 3Ha-
YEHW — HCTHHA WIHK JIOXKDb. B IIKOIBHOM Al 3TH 3Ha4YeHMs 3alMCHIBAIOT
KakK na M Her. B A3plkax nmporpaMMHpOBaHHSA 4acTO MCIIONL3YIOTCS 3Hauye-
Hus True u False. B koMnbioTepe 3TH 3HaueHHs xpaHaTcs Kak 1 u 0.

* CTpYKTypHpOBaHHas KOMaH/Ia BKIIOYaeT B cebsl HECKOIBKO KOMaHIL.
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ITonHas popMa KOMaHIH ecru ONPENENSET NBe BETBU KOMaH/: repsas
BBITNOJIHAETCS. B clly4ae MCTMHHOCTH YCJIOBHS, BTOpasi — B cllydae ero Jiox-
HOCTU. B Kax1oii BeTBH MOXET BBITONHSATHCS HE ONHA KOMAHIA, 4 CEPUST KO-
MaHI. :

HenonHas ¢opmMa KOMaHAB eciy MPEATNONAaraeT, YT0 MpH UCTHHHOCTH
YCJIOBHA BBITIOHSAETCA KOMaHIa 1 (cepHs KOMaH), B IPOTHBHOM ClIyyae HU-
KakKHe NeCTBUA HE BBITTONHAIOTCS.

Crpykrypa «BetBneHue». Komanpga ecnm

bnok-cxema LikonbHbid AR

Henonwaa copma kKomauab ecmum

na
<ycnosue> eclM <yclioeme>

Y T0 <KomaHma 1>
<KomaHpma 1> BCE

MonHasa dopma xoMaHpsl ecnu

HeT
<yCJIoOBME> eClIH <ycCJioBue>
T0 <Komanpal >

HHA4Ye
<Komaunga 2>
BCe

Y Y
[(KOMaHﬂa 1> I | <KomaHma 2> |

[ |

KoMmaHna =seifop HCMONb3YeTCH Ul OPraHM3allMi MHOXECTBEHHOIO
BETBJIEHHS.
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Crpyktypa «setsnenve». Komanga sutop

Bnok-cxema WikonbHui AR
Henonnana ¢opma xomangm euiSop
na
<ycnoeue 1> <KomaHpma 1> f
BbIOOP

npu <ycnoeme 1>:
<Komaupa 1>

<Komannma 1> | npH <ycJjoeue 2>:
<KomaHpa 2>

<ycloBue 2>

HeT
HeT
MonHaa copma koMaHawm BLOOP

<>
<ycnoeue 1>
HeT
HeT

<ycJoBue N>

npH <ycnosme N>:

<KomaHpa N>
<KomaHma 1> F BCE

<KomaHpma 1> P

BbLIOOD

npH <ycnoeue 1>:
<Komanpma 2> F <KomaHuma 1>

npH <ycnoeue 2>:
<Komanma 2>

<Komanpma N> 'F npu <yciosue N>:
<KoManpma N>

HHaYye <KomaHna
N+1>
I <Komaunpa N+l>_J BCE

—

Y

3. Iuknuyeckan crTpyKrypa (UMKI) ofecrieuMBaeT MHOTOKPATHOE
BBIMIOJIHEHME ONHMX M TeX Xe KoMaHd. CylllecTByeT HECKOJIBKO Pa3HOBMI-
HOCTEi LIMKIWYECKHMX CTPYKTYp. PacCMOTpHM [Be: LIMKJIMYECKYIO CTPYKTY-
pYy € mpexycioBHeM, c€ elll€ Ha3bIBalOT LUMKIOM <«II0Ka», U LIUKIHYECKYIO
CTPYKTYpPY C NapaMeTpoM, e€ Ha3blBalOT LIMKJIOM «IJIs».

JlioGas UMKIHYecKass CTPYKTypa COCTOMT M3 AByX YacTell — 3azcon06xa
U meaa yuxaa. Habop KoMaHn, MOBTOPSIOIIMXCS MPH BLIMOMHEHWH LIMKIA,
Ha3bIBAIOT TEJIOM LMKJIA. 3arojIOBOK ONpENENsieT KOJMHYEeCTBO NMOBTOPEeHUH
Tena LMKIA.
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B uMkiie ¢ npenycioBUEM 3arojlOBOK noka <ycJioBue> . BeInonHeHue
Tena UMKNa (<Komaunmer>) Oyner NMOBTOPATBLCHA IO TeX NMOp, NMOKa YCIOBHE
HCTHHHO.

Liuknuueckue cTpyKTypb

Bnok-cxema lkonsHwit AR

Uukn c npepycnoeuem (UWkn <noka»)

-
Y
<ycloBMe> HeT HL MOoKa
<yCcloBue>
na <KomaHne>
l <KomMaHOu> I
Ko

Uukn ¢ napamerpoM (uukn «anss)

Y

<mu>: =<s-;®_1
HL nonsa <>

or <H3>
no <xs>
Y <KomaHOm>
I <KoMmaHOsr> I

| ha
—

B nuxie ¢ mapaMeTpoM 3arojioBOK LUMKJIA — Ay <nm> oT <H3> 10
<k3>. 3mech <nu> — MapameTp LMKIA (9T0, KaK NpaBWiIo, NMepeMeHHas
1IeJIOro THIA), <H3> — HayaJlbHOe 3HaYeHHUe rnapaMerpa lUuKa, <k3> — KO-
HeyHOoe 3Ha4YeHU’e MapaMeTpa LK.

HuKn ¢ napaMeTpoM BBITIOJIHAETCH CNIENYIOIIHM 06pa3oM:

1) napameTp UMKIa NPUHUMAET HaYalbHOE 3HAYEHHE;

2) ecnu mapaMeTp LMK/IA He NpeBHIIaeT KOHEYHOTO 3HaYeHMs, BRIMOJI-

HSeTCsl TeNo UMKIIA, MHaye — BHIXON M3 LIMKIIA, MEPEXol K Clenyo-
LIEH KOMaHIe alropyuTMa.

3) napaMmeTp UMKJIA YBETHYMUBAETCA Ha EAMHULLY;

4) mnepexon K NMyHKTY 2.

Teno uukna c rapaMeTpoM BHIMONMHAETCA (<k3> — <H3> + 1) pas.
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INomarosoe BbINOJIHEHHUE AJITOPHTMOB.
TpaccHpoBoYHbI€ TAGIMIIBI

Haubonee npocThiM crocoboM OTCIEXHBAHUA IEHCTBHM, MpeanucaH-
HBIX ANIFOPUTMOM, SIBJISIETCA €TI0 TMOLIaroBoe ucronHeHrue. Hanpumep, Ha Oy-
Mare MOXHO NOC/IEN0BATEbHO 3aMIMCaTh PE3Y/bLTAThl KAXI0ro AeHCTBUS .

Ina toro uroOBl HAIMISIAHO TIPEJCTABIATH 3HAUEHHSA NEPEMEHHEIX, HM3-
MEHSIOIIMXCSA NMPH BBIMOJIHEHUH AJITOPHTMA B CIOXHEIX alITOPHTMHYECKHX
CTPYKTYpax, HanpHuMep LIMKJIaX, COCTABMSIOT TPACCHPOBOYHBbIE TAOIHIBI,
KOTOpEIE HAa3bIBAIOT TAKKE TA0IHIIAMM 3HAYEHMIA.

TpaccupoBouHbIe TAOIHLILI MOTYT OBITH IBYX BUIOB:

1) mnouiaroBoe BbIMONHEHHE KAXMIOro NeHCTBHUSA C 3alIMChIO pe3yiibrara

B CTPOKY TaDNHULIBI;
2) BBINONHEHHWE IPYINBI JEHCTBHIA C 3aITUCHIO PE3YJIBTATOB B OIHY CTPO-
KY [UIsl BCei IPYMITBL.

PaccMOTpUM cOCTaBJICHHE TPAacCMPOBOYHOM TaGiMLBLI MNMEPBOro BHIA.
B 3aronoske TaGNMLbI MOMELIAIOT HMEHA BCEX MEPEMEHHBIX, HCTIONb3YEMBIX
B anroput™e. B oTnensHOM cTonbue 3anMCHIBAIOT KOMaHABl H JIOTHUECKHE
BBIpAXEHHsS (YCIIOBHA), KOTOphIE BHIMOMHsOTCA. Kaxnas cTtpoka TabiHLbl
COQTBETCTBYET OIHOMY IIary afropMT™Ma, Ipyd KOTOPOM M3MEHSIOTCS 3Haue-
HMS [TIepeMeHHBIX MJIM BhIpaXKeHHIA.

Kak npasuio, B TabnMLy 3aHOCAT TOJNBKO T€ 3HA4YeHHs, KOTOpbIE I10-
nmy4eHbl Ha odepenHoM wiare. Ecnu 3HayeHue Kakoii-inbo mnepeMeHHO
HE MEHSETCH, ero B TaOJMIly He 3anuCchiBaloT, YTOOBl HEe 3arpoMOXIaTh eé.
[MogpasyMeBaeTcsi, YTO B MepeMEHHOH HaxOIMTCs 3HaYyeHHe, 3alMcaHHOE
B Onuxaiillei cBEpXy CTPOKE COOTBETCTBYIOLLErO CTON6LA.

CocraBneHne TpaccHpoBOuYHbIX Tabnuy
NS NUHEUHBIX CTPYKTYp

IMonwiTaemes PELUMTD 3aa4y: MOMEHATh 3Ha4YCHHUA IBYX NMEpeMEeHHBIX A
U B. 3amuileM KOMaHIbl H PE3VAbTaTEl HX BREINOJHEHHS B TPACCHPOBOYHYIO
TabnuLy:

Komanpa A B
A = 3 3
B :=5 5
A :=B 5
B:= A 5
Peaynbrar 5 5

Kak sHaHO U3 TaGnuilbl, 3a1a4a He pellieHa, 3HaYyeHue 3, HaxonuBLIeecs
B MepeMeHHoi A, ytepsiHo. Hano ero coxpaHuTh, NMpexie 4eM NMpUCBanuBaTh
nepeMeHHOM A 3HauYeHWe TMepeMeHHOoH B. BBeaéM TONMONHUTENBHYIO NIEpe-
MeHHYI0 C. Takylo nepeMeHHYIO, NpeqHa3HAYeHHYIO JUISi BpEMEHHOTO Xpa-
HEHUS 3HAUYEHUSs!, Ha3bIBAIOT OyghepHoii.
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Komanpa A B C
A := 3 3

B :=5 5

C = A 3
A =B 5

B :=C 3
Peaynbrar 5 3

TpebyeMbiii pe3yabTaT MoJyydeH.
PewiuM 3Ty Xe 3anauyy 6e3 MCNoAb30BaAHUS NOMOIHUTENBHON nepeMeH-

HOIA.

A := 3

B :=5

A := A+B

B := A-B

A := A-B
Ne BoiuncneHune

Komaupga nNpaBoi YacTH KoMaHAbl
wara
NPpHCBaHBaHHA
1 A = 3
2 B := 5
3 A A+B A+B=3+5=8
4 B := A-B A-B=8-5=3
5 A A- A-B=8-3=5
Pesynbrar

3apmaya pemeHa. M3 31010 HecioXXHOTrO NNpMMepa BUIHO, YTO JJ1s1 OQHOMH
3a71ay¥ MOXHO COCTaBUTh HECKOJILKO AJITOPUTMOB, KOTOPBIE OTJIMYAIOTCS KO-

JIHYECTBOM HMCIOJIB3YEMBIX INIEPEMEHHLIX, KOMaHA H Onepaul{ﬁ.
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CocraBneHne TpaccHpOBOHHbIX Tabnuuy
ANA LUMKNMUECKHMX KOHCTPYKUMH

3anaH (parMeHT IrOpMTMa, coiepXauiero 6a30Byl0 CTPYKTYPY LIMKJIA

C TIpeayClOBHEM.

WikonsHwmit AR Bnok-cxema
A:=5
B:=1
A :=5 ]
B :=1 Her
noka B<= A
HIL
B := B+1 na
A := A-1
KL, B:=B+1
A:=A-1
|
Onpenenum,
* CKOJIBKO pa3 BBHITOJIHAETCS TEJIO LHUKIA;
* 3Ha4YE€HMs NIepeMeHHBIX A H B MOCJIE ero 3aBeplleHHs.
IMocTpouM TpaccHpOBOUHYIO TaGMHLLy [EPBOTO BHAA.
Komanpga Boiuncnenne
Ne HWAH yCnoBHe NpaBoil YacTH KOMaHAbi a
wara (noruueckoe NPHCBAMBAHHA HAH YCNOBHA
BbipaXeHHe) (noruueckoro BbipaxKeHHs)
1 A:=5 5 5
2 = 1
3 B<=2 (1<=5)=nma
4 B:=B+1 1+1=2
5 A:=A-1 5-1=4 4
6 B<=A (2<=4) =na
7 B:=B+1 2+1=3
8 A:=A-1 4-1=3 3
9 B<=2A (3<=3) =na
10 B:=B+1 3+1=4
11 A:=A-1 3-1=2 2
12 B<=A (4 <=2) =HerT
Peaynsbrar 2
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W3 TabamMusl BUAHO, YTO TENO LIMKIA BBHINTOMHHIOCE TPHXIBI (CTPOKH
4—5,7—8, 10—11), nepeMeHHbIe NPHHSUIHA 3HaYeHHA A =2, B =4,

Jlaxke HOBMYOK JIETKO TIOCTPOMT TPAacCHPOBOYHYIO TaOIMLy IepBoro
BHIA, HO OHA MOXET TMOJYYHMTHCS HOBOJBHO UIMHHOM. Bonee KOMMaKTHBIN
BHJ MMEIOT TPAacCHMPOBOYHbIE TaGMMLIBI BTOPOro BHIA, HO Ul UX MOCTpoe-
HHUSl TpebyeTcsi HEKOTOPBIi OMBIT TPACCHPOBKH AITOPUTMOB, HaBBIK CTPOTO-
ro cobnoaeHUs NOCACA0BATENBHOCTH NeHCTBUIA.

Ipu cocraBneHun TabAHL] BTOPOTO BHUOA MCNO/B3YIOTCS KOHTPOJIbHbIE
TOYKH.

KOHTpOJIbHYI0O TOYKY YCTAHABIMBAIOT Ha BHIOpaHHOMH IMONbL30BaTeNeM
CTPOKE aNropMTMa. BHITIOJIHEHHE aNropuMTMa MPOJOJIKAETCA N0 KOHTPOJb-
HO#l TOYKH M NPHOCTAHABIMBAETCA HAa OTMEYEHHOM cTpoke. B TpaccupoBoy-
Hy10 TabJHLy 3aMuCchIBAIOTCA TEKYLIHE 3HA4YCHHUs MEpeMEHHBIX H BhIpaxe-
Hmii. Ecnu 3HaueHue nepeMeHHOI He M3MEHWIOCh, 810 MOXHO He BHOCHTH
B Tabnuuy. Ilpy HeoOXOAMMOCTH MOXHO MOCTABHTh HECKOJIBKO KOHTPOJb-
HEIX TOYEK.

[MocTaBUM KOHTPOJIBHYI0 TOYKY (») Ha 3arojioBKe LMKIA [oka
B<= A.

WkonoHbi AR Bnok-cxema
A:=5
B:=1
A := 5 ~|
B :=1
»nokaB<= A HeT
HIL
B := B+1 a
A :=A-1 4
ki B:=B+1
A:=A-1
|

CTpPOKH cOCTaBJieHHO#H TabNHMIB OTPAXalOT COCTOSIHHE MepeMeHHBIX
M BBIPAXEHHIA NPOrpaMMbl B KOHTPOJBHBIX TOYKaX (xT):

Ne xr B<= A A B
1 na 5 1

2 oa 4 2

3 na 3 3

4 HeT 2 4
Peaynbrar 2 4

W3 tabnuubl BMOAHO, YTO LMK BBIMONHUTCA TPU pa3a (BbIpaXxeHHe,
onpenensioliee BX0OI B LMK/, TPH pa3a MPUHHMMAET 3HAaYEHHE ma), U 3Haye-
HMS MepEMEHHBIX PaBHbI A =2, B = 4.
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Ilpumep pa3paboTKn aaropurma
C MCMOJIb30BAHMEM KOMAH/ BETBJIEHUS M IHKJIA

IlocTanoBKa 3ama9u: HaiTH HaubosblKit o6 nenuTens D nByx Ha-

TYpaIbHBIX Yncen X u Y.

BxonHble [aHHBIe: HarypaibHble uncaa Xu Y.
BrixonHble DaHHBIe: HaTypaibHoe yucio D.

MeTonsl pemeHuna:

Meton 1 — pasnoxeHHe Ykcen X M ¥ Ha POCTHIE MHOXHUTEITH.
Illaz 1. TlpeacTaBUM KaXJo€ YMCIO KaK NMPOM3BEIEHHE €ro Ipo-
CTBIX MHOXHUTENIEH, HalIpUMep:

420=2-2-3-5-7,
162=2-3-3-9.

Illqe 2. 3anuiileM cTENeHH BCeX MPOCTBIX MHOXHTENEH:
420:2235?=223|5|71,

162=2-3-3-9=2'-32-9.

Illgz 3. BemuiueM Bce obme aenutead (MHOXHUTENH) 3THX YHUCE.
Bto uncna 2 u 3.

IllTaz 4. BribepeM HaMMEHBIIYIO CTEMEHb KAXIOT0 W3 HUX, BCTpe-
THBLLYIOCS BO BcexX npousBeseHusix. 1o 2' u 3\

Ilaz 5. TepemuHoxumM 3t crenenu: HO = 2! - 31 = 6.

BTOT METON HOCTATOYHO CIOXHBIA ISl alTOPHTMHYECKON peanu-
3alliM, TaK KaK HE BCE LIard sIBJISIOTCS 3JIEMEHTAPHBIMM OEHCTBUAMM.
laru 1 u 2 apaA0TCA OTAENBHBIMM 3aJayaMH, COCTOSILMMU W3 MHOTMX
MPOCTBIX JEHCTBHH.

Meron 2 — anroput™ Epximna. Ilycte A 1 B OMHOBpEMEHHO HE paB-
HBIE HYJIO LeJble HEOTpUUATENbHBIE 4YMcna, U nycth A >= B. Torna
ecti B=0, to HOI (A4, B)=A, a eciu B#0, To nns yucen A, B
H R, tne R — ocratok ot neneHus A Ha B, BBINOAHAETCS PaBEHCTBO
HOJ (A4, B) = HOJI (B, R). AIropUTM BBITIOJHSAETCA 110 LIIaraM clieyio-
MM obpasoM:
Illaz 1. 3apath ukcna Xu Y.
Illlaz 2. TlpucBouThb Gonblliee U3 3THX YKCel ITepeMeHHOM A, MeHb-
lliee — nepeMeHHo B.
Illlgz 3.Tloka B#(0 BBINONHUTD:
HaiTH octatok R ot neneHus A Ha B;
3aMeHHTb A Ha B, BHa R.
Llar 4. [IpucBouTb NepeMeHHo#M D 3HaYyeHHEe NepeMeHHOM A.
lar 5. KoHew.

Merton 3 taxkke siBasieTcs: peanusauueit anroputMa Epknupa. Onepa-

LHA ONMpeaeneHMA OCTaTKa OT OENCHHA 3aMEHACTCH MOCAEN0BATCIIBHBIM BhbI-
YHUTAHHEM.



Illaz 1. 3apmatbumcna Xu Y.
Hiaz 2. TMpucsoutb A:= X, B:=Y.
Illaz 3. Tloka A+ B BBHINONIHMTE:
ecii A > B, TonpucBouth A:=A — B,
WHave NPUCBONTL B := B — A.
Illaz 4. TpuceonTs nepeMeHHol D 3Ha4eHHE NepeMeHHOl A.
Illaz 5. Koueuw.

CocrasneHve anroputMa peLueHus

CocTaBUM aJIrOPUTM peLIEHHA 3ala4yM B BUIE 610K-CXEMBI M Ha LIKOJb-
HOM Al 1nsa TpeTbero Merona.

WxoneHwiid AS Bnox-cxema

»rnoka A<>B na
ecnu A>B
TOA :=A-B as netT
mHadue B :=B - A

BCe

MNposepka paboTocnocoBHOCTH nporpammel,
BKNIOYAOLan eé TecTHpoBaHHe

Iycts X=48,a Y= 18, HOJI (48 18) = 6.
CocTaBUM TPACCUPOBOYHYIO TAGIMILY NEPBOTO THIA U HAWIEM HAUBONb-
nit ob1IKit fenuTens.
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Komanpa Buiuncnenue

s HWAH ycnoBWe NpaBoH 4YacTH KoMaHAbI a B

23 (noruuecxoe NPHCBAWBAHHA WAH YCNOBHA
BbipaxeHHe) (nornueckoro BuipaXkeHHA)

1 A:=X 48 48

2 B:=Y 18 18
3 L<>R (48 <>18) =na

4 A>B (48 > 18) =na

5 A := A-B 48 -18=30 30

6 A<>B (30<>18) =ma

7 A>B (30>18) =na

8 A:=A-B 30-18=12 12

9 A<>B (12<>18) =nma
10 A>B (12 >18) =HeT

1 B:=B-A 18-12=6 6
12 A<>B (l2<>6) =ga’

13 A>B (12>6) =na
14 A := A-A 12-6=6 6

15 A<>B (6 <>6) =ner
16 D := A 6

Pesynprar: D=6

IMokaxxeM npHMep COCTaBIE€HHUS TPAacCCHPOBOYHON TabIMUBI BTOPO-
ro THMma wiA 3toro npumepa. IlonoxeHHe KOHTPONbHON TOYKH ITOKa3aHO
B OJIOK-CXeMe M B 3alMCH aiTOPHTMa Ha IIKOJLHOM A,

Ne xr A<>B A>B A B D
1 na 48 18
2 na na 30
3 na na 12
4 na HeT 6
5 HeT na 6
6 6

&5 CaMOCTOSTE/IbHO COCTABLTE TPACCHPOBOYHBIE TAGIMIIBI IS
HIPYTHX HCXOMHBIX JaHHBIX.

Paspab6oTaiiTe GIOK-CXeMy M aJIFOPUTM HA IIKOJLHOM ASl mnsa Bro-
poro MeTtofa pelieHus 3agayu HaxoxaeHus HOJI u cocraBeTe Tpaccu-
POBOYHBIE TaOMWLIBI TSl Pa3lIMYHBIX HCXOOHBIX JaHHBIX.
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INpumep 6.5. 3ananue ¢ KPATKMM OTBETOM

B anroputMe, 3anMcaHHOM HUXKE, HMCIOJB3YIOTCH TEPEMEHHBIE a M b
¥ CIHEOyIOLIME OTIEPaLHH:

:= — IpUCBaUBaHME;

mod — OCTaTOK OT JIeJIEHHs NEPBOro ollepaHia Ha BTOPOIi.

Onpejenure 3HaueHUe MEPEMEHHOIl a Mocie BEIMOIHEHHS JaHHOTO aJl-
ropuTMa:

a := 44
b := mod (a, 10)
a :=a-b

B otsete YKaXHTE OJIHO YUCIIO — 3HAYEHHE NMEPEMEHHOH a.

Pemenue. [Ipocnenym H3MeHEHHs 3HAUEHHS MMEPEMEHHOI:
1) a=44;
2) b=mod (a, 10) =mod (44, 10) =4;
3) a=a-b=44-4=140,

OTeeT: 40.

Ilpumep 6.6. 3ananue ¢ KPATKHM OTBETOM

Bo ¢parmMeHTe anropuT™ma, 3arMcaHHOM HHXKe, MCIONb3YIOTCS MepeMeH-
HBIE a M b M OIepalus npucBauBaHusa :=. OnpenendTe HavyanbHOE 3HaYe-
HHE NTEPEMEHHON a, €CITH TIOC)IE BBITIOTHEHUS JaHHOTO dhparMeHTa ajlropuT-
Ma e€ 3HaYeHHe CTaao paBHO 18.

b a*2-10;

a := a-b.

B oTBeTe ykaxuTe OIHO YKCIO — HayalbHOE 3HaYeHHeE NepeMEHHOI a.

Pemenue. TpaccupoBOYHBIE TAGJMIILI MOXHO COCTABJIATH WIS KOHKpET-
HEIX 3HAYeHHH UCXONHBIX JaHHBIX U B 0011eM Buae. O603HaYMM X — Ha-
YallbHOE 3HayeHMe TepeMeHHo# a. [lpocnenum u3MeHeHUs 3HAYEHHS
NepeMEHHBIX B TPACCHPOBOYHOM Tabnule:

Komanpa a b
b (= a*2-10 X 2*x—-10
a := a-b x-(2%*x-10)=10+x

Ilo ycnoBMio 3amauM B pe3yjbTaTe BbIMOJHEHHs ()parMeHTa airo-
pUTMa 3Ha4YeHHMe NnepeMeHHoit a ctano pasHo 10 +x = 18. Tornax =8.

Orsert: 8.

IIpumep 6.7. 3aganue ¢ KPATKHM OTBETOM

Onpenenute 3HaYeHHe MEPEMEHHOI B MOC/E BHIMOAHEHHS (QparMeHTa
ANTOPHTMA, NPENCTABIEHHOTO 6I0K-CXEMOI:
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1= 3

A>5) OR (B=0)

= div (A, B)
=B-1

A

3HakoM := 0003Ha4YeHa orepaLus NpUCBaMBaHMSA,
OR — omnepauus normyeckoro UJH;

div — omnepauusa LEJOYHCIEHHOro JeJieHHUs NepBoro onepaHaa Ha BTO-
Poii.
B oTBeTe yKaXHTe OIHO YHUCIIO — 3HAYEHHE NMEPEMEHHOI B.
Pemenue. CocTaBMM TPAaCCHPOBOYHYIO TaGIHIly MEPBOro BUIA:
Komanpa Buiuncnenune
o WK yCnoBHe nNpaBoi YacTH KoOMaHAb a B
ig (nornueckoe NPHCBAMBAHMA WAM YCNOBMA
Bbipa)KeHHe) (noruMueckoro BbipakeHHSA)
1 |2 := 24 24 24
B := 3 3 3
(A>5) OR (B=0) (24 >5) CR (3=0) =ma
OR HeT = na
A := div (A, B) div (24, 3) =8 8
s |B :i=B-1 3-1=2 2
(8>5) OR (2=0) =na
6 (A>5) OR (B=0)
OR HET = Da
7 | A := div (a, B) div (8, 2) =4 4
B := B-1 2-1=1 1
{(4>5)0R (1 =0) =Her
9 (A>5) OR (B=0)
OR HeTr = HerT
Peaynbrar 4 1

OrtBeT: I

Ipumep 6.8. 3agaHue ¢ KPATKMM OTBETOM

CKOJIBKO pa3 BHIMOJHUTCA TeJIO LMKIIa BO ()parMeHTe alropuT™Ma, rpe-

CTaBJIeHHOM BJIOK-CXeMOii B MpeAbIayILeM MpuMepe (cM. mpumep 6.7):
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Pemenue. YcTaHOBMM KOHTPOJIBHYIO TOYKY HA JIOTHYECKOM BHIPAXEHHMH
(A>5) OR (B=0) M COCTABMM TPACCHMPOBOYHYIO TaOJIHLyY BTOPOIo
BHIa:

Ne wara (A>5) OR (B=0) A B
24 3

2 na 8 2

3 HeT 4 1

Teno uukna BHINIOTHWIOCH ABaXbl, TAK KaK YCJIOBHE BXOda B IIHKN
(A>5) OR (B = 0)aBa pa3a IpHHSUIO 3HAYEHHUE Oa.

OtBeT: 2.

3anaHus Ui CAMOCTOATEILHOIO peleHus
3anauusa ¢ BpiDOpOM OOHOTrO OTBETA

IIpumep 6.9. Hcnonnurtens Yepenallka nepeMelliaeTcss Ha 3KpaHe KOM-
MBIOTEPA, OCTABJISIA CAel B BHAE JUHUH. B KaXmplii KOHKpeTHBIH MO-
MEHT M3BECTHO TONOXEHHWE MCIOJNHUTENS M HaNpaBlIeHHE €ro IBHXKe-
HHA. Y WCIIONHUTENS CYLIECTBYIOT IB€ KOMaHIbI:

Brnepén n (rme »n — LHenoe YMCIO0), BBI3bIBAlONIAs TepelBHXKeHHe
erenamku Ha » IATOB B HANpPaBJICHHUH IBHXKECHHS.

Hanpaso m (rAe m — LENOe 4YMCiI0), BhI3bIBAIONIAs U3MEHEHHEe Ha-
NMpaBJeHns IBHXKEHHS] Ha m rpaiycoB I10 YaCOBOM CTPEJKE.

3anuck lloeropu k [Komanma 1 Komaupa 2 Komanpa 3] o3Haua-
€T, YTO ITOCIEO0BaATEIBHOCTE KOMAaH]l B CcKobKax ITIOBTOPUTCH k pas.

Yepenaiuke ObUT JaH VIS UCTIOJHEHHS CICOYIOLIHA allrOPHTM:

lloeropr 8 [Hanpaeo 45 Bnepén 18 Hanpaso 45]

Kakas durypa nosisutcst Ha 3KpaHe?

1) BOCBMMKOHEYHas 3Be3/a

2) npaBWIbHBIAH BOCBMHYTOJIBHHK
3) He3aMKHyTasd JIoMaHas JHHHA
4) xBanmpar

IIpumep 6.10. Mcnonuurens Yepenaika nepeMeniaerca Ha aKpaHe KOM-
MbIOTEPA, OCTABJISIA Clel B BUAE JUHHUH. B Kaxnbiii KOHKpPETHHH MO-
MEHT M3BECTHO TNOJIOXEHUE WCIIONHUTENS] M HANpaBlieHHe ero JBHXKe-
HHUSL. Y MCIIOJIHUTENS CYILECTBYIOT IB€ KOMAaH/IbI:

Briepén n (foe n — LeJOe YMC/0), BbI3bIBAKOLIAS TEpelBHXEHHE
Yepenaluky Ha /1 1IAroB B HAIIPABJICHMH IBHXKEHHMS.

Hanpaso m (rge m — LENOE YWCI0), BBI3bIBAIOIIAS] U3MEHEHHE Ha-
[pap/ieHUA JBUXKEHHA Ha m TpaiycoB IO YacOBOM CTpelke.

3anuce lloBTopu k [Komanma 1 Komanna 2 Komanma 3] O3Hauya-
€T, 4TO I10C/IEA0BATeILHOCTL KOMaH]I B CKODKax NMOBTOPHTCA Kk pa3s.

Yepenaitike 6611 JaH JUIS UCTIOTTHEHUS CIICAYIOLINAMN allTOPUTM:
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loeTopm 5 [Bnepém 36 Hanpaeo 36 Bnepén 36 Hanpa-
BO 36]
Kakas durypa nosiButcs Ha 3KkpaHe?

1) npaBUABHBIH TPEYTOIBHUK

2) pasBHOOeIpeHHas TpaneLusa
3) npaBWIbHBIA MATHYTOJIBHUK
4) npaBWIBHBIA OECATUYTONBHHK

Ilpumep 6.11. Ucnonuurens Yepenaiika nepeMeliaeTcsi Ha 3KpaHe KOM-
NBIOTEpPA, OCTaBJIsAA ClEN B BUAE JMHUHM. B Kaknblil KOHKpPETHHIA Mo-
MCHT HM3BECTHO TMOJOXEHHE HCIMOJMHHUTENA W HANpaBJICHHE €ro IBHXE-
HUsl. ¥ HCIMOJIHUTENS CYLUECTBYIOT IB€ KOMaHIbI:

Brnepén n (oOe m — LIENO€ YMCJIO0), BbI3bIBalOUlas NepeABHXKEHHE
Yepenalllki Ha # LUATOB B HANPABJIEHHUM JBUXKEHHS.

Hanpaso m (rme m — LENOe YMCI0), BhI3bIBalOLIash H3MEHEHHE Ha-
MpaBJieHUs OBHXEHUS Ha m TpafycoB 10 YaCOBOM CTPEJIKE.

3anuch lloBropu k [KomaHpma 1 Komarma 2 Komanpa 3] O3Haya-
€T, YTO MOC/IEN0BATEIBHOCTE KOMaHI B CKOOKaX MOBTOPUTCS K pas.

Yepenaiuke 66U1 JaH U1 UCTTOJIHEHHS CIEAYIOLUMIA aITOPUTM:

NoeTopu 4 [Hanpaeo 45 Bnepén 25 Hanpaso 75]

Kaxkas durypa nosiButcst Ha s3KpaHe?

1) pomb

2) mnpaBWIBHEIN TPEYTOJIBHUK

3) He3aMKHyTas JOMaHas JIMHMSI
4) npaBHJIBHEIH BOCBMHYTOJIBHHK

TIpumep 6.12. HMcnonuurens Yepenauika nepemMeraercss Ha sKpaHe KOM-
TIBIOTEpa, OCTaBNsAs Cled B BUAE JMHMU. B Kaxnblif KOHKpEeTHHIH Mo-
MEHT W3BECTHO MMOJIOXEHHE MCTIONHUTENS W HanpaBlieHHe ero JBIKe-
HMS. ¥ MCIOMHUTENS CYUIECTBYIOT IBE KOMAHIBL:

Brepén n (roe n — Llenoe 4YMCiio), BbI3BIBAIONIAS MepenBHXKeHHe
YepenallKy Ha # LLIArOB B HaNpaBJIeHHU JBHKEHHS.

Hanpaeo m (rme m — 1el0€ YMCI0), BbI3bIBalOIIAsA M3MEHEHHE Ha-
MpaBJieHUs ABUKEHHS Ha M rpagycoB I10 YaCOBOW CTpeENKe.

3anuch IoBTopu k [Komanma 1 Komanpa 2 KomanHnma 3] oO3Ha-
YaeT, YTO N10Ce]0BaTeIEHOCTE KOMaH/ B cKODKax MnoBTopUTCs k pas.

Yepenawke ObL1 JaH U1 MCIIOTHEHHS CIIEAYIOLIWHI alTOPHTM:

Noeropu 7 [Hanpaeo 33 Bnepénm 10 Hanpaso 39]

Kakas ¢urypa nosiBUTCs Ha 3KpaHe?

1) npaBWIbHBIA CEMHYTOJIBHUK

2) npaBWJIbHBIH TPEYTOJbHMUK

3) npaBWILHBIH NMATHYTONBHUK

4) npaBWILHBIA YeTBIPHAAUATHYTONBHHK

Ilpumep 6.13*. Mcnonuurtens Yepenaiika nepeMeiliaeTcs Ha 3KpaHe KOM-
MbIOTEPa, OCTABAAA ClIell B BUIE THHHUM. B KaXIblif KOHKPETHEII MOMEHT
M3BECTHO TOJIOXKEHHE HCIIONHHUTENS W HamnpaplIeHWE €ro ABMKEHHS.
Y MCNONHUTENA CYLIECTBYIOT ABE€ KOMaHIbI:
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Brnepén n (rae n — UEA0€ 4YHCJIO), BbI3LIBAOLIAs TEPEABMKECHHE
Yepenaiiky Ha # 1IArOB B HATIPABIEHHUU NBUXEHUA.

Hanpaso m (Iae m — LEJOe YMCIIO), BHI3bIBAIOLIAsA H3MEHEHHE HAINIpaB-
JIeHUs IBHXXEHUS Ha m IpalycoB 10 YaCOBOH CTpeNKe.

3anvce lNoeTopu k [Komanma 1 Komarma 2 KomaHzma 3] O3Ha-
4aeT, YTO MOCIeIOBaTEIbHOCTE KOMaH/ B CKOGKax moBTOpUTCS k pas.

Yepenaiuke 6bU1 OaH UTS HCTIOHEHUS CIEYIOLIMI ANTOPHUTM:

NoBTopn 3 [Noeropm 4 [Bnepén 30 Hampaso 50 Bnepén 30
Hanpaso 130] Hanpaso 130]

Kakas durypa nosiButcs Ha 3KkpaHe?

2}&\\% 4} Og
3axaHus ¢ KPATKHM OTBETOM

ITpumep 6.14. B anroput™me, 3amMcaHHOM HIXKE, MCIOIB3YIOTCS LIEIO0-
YUCNIeHHBIe MepeMeHHble a M b, a TakXe CleAyIOllKie onepalum:
:= — [PHUCBaHBaHUe;
+ — CJIOXEHHE;
* — YMHOXEHHE;
/ — UeJIOYMCIIEHHOE JIeJIEHHE.
OrnpenenuTte 3HaueHUE MEPEeMEHHOW a [ocje HCIOIHeHUs] JAHHOTO
aropuTM™a:
a = 12
b := 15+a/4
a :=b*a/9
TMopsanok neiicTBUii COOTBETCTBYET NpaBUiaM apUbMeTHKH.
B oTBeTe yKaXMTe OIHO YMC/IO — 3HAYEHHE NEPEMEHHOMH a .

IIpumep 6.15. B anroput™e, 3aMMcaHHOM HHXE, HCTIONB3YIOTCS LIEIOYUC-

JIeHHbIE NepeMeHHBIE a M b, a TaKxe C/IedyolIue Onepalu:

:= — [IPUCBaNBaHUE;

— — BbIYMTaHHE;

* — yMHOXeHue;

/ — LIeJIOYMCIIEHHOE NieJIeHHeE.

Onpezenurte 3HaYeHHe MEPEMEHHON a TIlociIe UCTONHEHHMS] JaHHOTo
aNropuTM™Ma:
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a := 7

b 36—a*4

a := 40/b*a
IMopsinok neilcTBUil COOTBETCTBYET NMpaBUIaM ApH(PMETHKH.
B oTBeTe YKaXHTe OJHO YHUCJIO — 3HAYEHHE IIEPEMEHHOM a.

IMpumep 6.16. B anroputme, 3aniMcaHHOM HMXKe, UCITOJIL3YIOTCA LIEIOYHC-
JIEHHBIE IEPpEMEHHBIE a M b, a TAaKKe CIeayIolIve ONnepaliH:
:= — IIpMCBaMBaHHE;
- — BBIYUTAHHE;
* — YMHOXEHHE,
/ — LeNOYMCIEHHOE NeJIeHHE.
Onpenendte 3HaYeHKE TIEPEMEHHOM a Moce MCMOJHEHWA NaHHOTO
anropuTMa:
a := 9
b := a*12-10
a :=b/6*a/3
INopsapok neicTBMil COOTBETCTBYET MpaBHIaM apu(METHUKH.
B OTBETE YKAXKMTE ONHO YUCIIO — 3HaYeHHe HBpEMBHHOﬁ a.

IIpumep 6.17. B atropur™e, 3arIMCAHHOM HUXE, UCIIONB3YIOTCS LIENOYHC-
JICHHBIE TIEPEMEHHBIC a M b, a TaKXKe CIeAYyIOoLIHEe ONepallvu:
:= — IIpUCBaUBaHHE;
+ — CIIOXEHHE;
— = BbIYHTaHHE;
* — YMHOXEHHME;
/ — UeloYMCIeHHOE JIeJIeHHe.
Onpenenure 3HaYeHWe NMEPEMEHHOM a TMOCJIE MCIOJHEHWA NaHHOTO
aJlIropuTM™Ma:
14
4
b*a/17
a b+a*10-49
[Mopsinok aefcTBUIT COOTBETCTBYET NMPaBHIaM apUPMETUKH.
B oTBeTe YKaXHTE OQHO YMCJIO — 3HAYCHHE MIEPEMEHHO a.

oo
]

Tlpumep 6.18. B anropur™e, 3anMcaHHOM HMXKe, UCTIONB3YIOTCS LIEIOYHC-
JIeHHbIC TIepeMeHHblE a M b, a TakxXe CIeAyIoUIUe Onepalum:
:= — MpUCBaMBaHHE;
+ — CIIOXEHHE;
— — BBIYMTAHHE;
* — YMHOXEHHE;
/ — LEeNOYHCIEHHOE EeHHE.
Onpenenurte 3HaYeHHe TePEMEHHOM a Iocie UCMOMHEHUA JaHHOTO
aINropUT™Ma:
= 11
= 112-a*9
= 51-33+a*2
a-2
= a-b/a+39
Iopsanok oeicTBUii COOTBETCTBYET MPaBHIaM apH(PMETHKH.

SRV SV
I
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B oTBeTE YKaxkMTE OIHO YMCIO — 3HAYEHHME NEPEMEHHOM a.

Jnsg pelueHuUs clenyowmx 3ajaHuii HallOMHUM pYCCKHIH andaBuT:
ABBITAIEEX3WUKIMHONPCTY®XUYIIMBE b
910 1.

IMpumep 6.19. ANroputr™M U3 OOHOM LIEMOYKH CHUMBOJIOB MOJY4aeT HOBYIO
LIEMOYKY ClIenylolMM obpaszoM. CHavana 3anucbiBaercst OyKBa, Clemyio-
mas B andaBuTe TMocie MepBoil OYKBB MCXONHOM LIETIOYKH, 3aTeM IBe
nocieaHue OyKBbl HCXOIHOM 1LIETIOYKH B 0OpaTHOM NOpPsiIKe U, HAKOHEL,
nepeas OykBa McXonHQil uenouyku. [lonyuuBiuasgcs LeNovYKa sIBISIETCS
pe3yneTaToM paboThl anroputMa. Hampumep, eci MCXOOHas ILernod-
ka cumBonos Geuia COH, To pesynsrarom anroputma OyaeT Lienovyka
THOC.

Hana uerouka cumponos KOIII. Kakas nernoyka CHAMBOJIOB IO-
JIYYMTCS, €C/IM K JaHHOM Lernoyke NMPUMEHHUTb AITOPUTM TPHKABI (T. e.
ATOPUTM TPUMEHSIETCST K JAHHOM LIeNouKe, 3aTeM K Pe3yJisTaTy ero pa-
6O0THI, a 3aTEM KO BTOPOMY pe3yJIbTaTy paboThl aJiropuT™Ma)?

IIpumep 6.20. ANropuT™M M3 OOHOM LIETIOYKM CHMBOJIOB TMOJY4aeT HOBYIO
LIEMOYKY clienyiommumM obpazom. CHayana 3anMchiBalOTCs IIEPBHIE JBE
OYKBBI MCXOAHOM LIEMOYKH B 00paTHOM TOpsiIKe, 3ateM OyKBa, CIeaylo-
mas B andapuTe 3a nocyiegHeil OyKBO MCXONHOM LIEMOYKH M, HAKOHEII,
MCXOIHasl LIeNoYKa CHMBOJIOB, 3anMcaHHasi B obpaTHoM nopsiake. [Momy-
YUBILIASICA LEMOYKA SIBIISIETCS pe3ynsTaTtoM pabothl anroputMa. Hanpu-
MEp, €CJIM UCXOMHas uernoyka cumBosioB Obuta COH, TO pesyiabraTtoM
anropurma Gyner tenoika OCOHOC.

Jana uemouxka cumposioB HIJIL. Kakas uernoyka CHMMBOJIOB TO-
JIYYHTCS, €C/IH K JaHHOM LIENOoYKe MPUMEHUTh AJIrOPUTM ABaXIbl (T. €.
ANTOPUTM TIPUMEHSIETCS] K JaHHOM LIENOYKE, a 3aTeM K PE3YNbTaTy ero
pabotsbi)?

Ilpumep 6.21. ANTOpUTM M3 OOHOI LIETIOYKH CHMMBOJIOB MONYy4YaeT HOBYIO
LIETIOUKyY ciemyloiiiM obpaszoM. CHavana 3anuceiBaeTcsi Oyksa, npen-
HIecTByioulas B andaBnTe NepBoii OyKBe MCXOMHOMN LIENOYKH, 3aTeM HC-
XOIHasA LEemnoYyka CHMBOJIOB, 3anMcaHHas B oOpaTHoM nopsiake. [Tomy-
YHBLIAsCA LENOYKa SIBIACTCS pe3yasraToM pabotsl anropurma. Hanpu-
Mep, ecJii MCXomHasi uernouka cumeonos Oeuta COH, To pesyibsraTtoM
anroput™a Oyzner nenouka PHOC.

JaHa uernoyka cumBoioB POK. Kakas liernmoyka CHMBOJIOB MOy~
YUTCS, €CNIM K JaHHOH LIEMOYKe NMPUMEHUTh AJTOPHTM TPHXIB! (T. €.
JITOPHUTM TPUMEHSAETCS K JaHHOH LICMOYKe, 3aTEM K pe3yJIbTary €ro pa-
OOTEI, 4 3aTeM KO BTOPOMY pe3yJbkTaTy paboThl anropurMa)?

IIpamep 6.22. AJNTOpUTM M3 OJHOM LIEMOYKHM CHMBOJIOB IONYy4aeT HOBYIO
LIeTIOYKY clenyroiium obpazoM. CHavana 3anuchkiBaeTcsi Oyksa, mpen-
wecTByiollas B aldasure nociegHeid OyKBe MCXONHOH LEMOYKH, 3aTEM
rnepsbie [Be OYKBbI HCXOMHOM 1IEMOYKH M, HAKOHell, OyKBa, Cleayrouias
B antaBuTe 3a NepBoit 6YKBOH MCXOTHOM LIEMOYKH CMMBOJIOB. [Tomy4uB-
LIasicsl LenoYKa siBisieTcs pesyasraToM pabotsl anropurma. Hamprmep,
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ecliM MCXOmHasi Hernoyka cuMBonos 6e1a COH, To pesynbratoM airo-
putMa 6yaet uenouka MCOT.

Hana uenouka APT. Kakas uenoyka cCHMMBOJIOB NMOJYYMTCS, €CTH
K JAHHOI LlenoYKe NPUMEHHUTD AJITOPUTM IBaXIb! (T. €. aJITOPUTM TNpPH-
MeHsIeTCsl K JaHHOIi LieNnoyKe, a 3aTeM K pe3yikTary ero paborsl)?

TIpumep 6.23. CkolibKO pa3 BbIMOJHUTCS TEO MKIA B cienyioiieM cdpar-
MEHTE aJITOPUTMA, NPEICTaBIEHHOM BJI0K-CXEMOIi:

A := 15
B := 3

3HakoM := 0003HauYeHa Orepalus MPUCBAMBAHMS

OR — onepauus gorudyeckoro UJIH,

div — onepaumus LeJIOYMCIEHHOTO IeIeHHUs.

B oTBeTe yKaXXHTe OIHO YHCIIO — KOJIMYECTBO Tejla LIMKJIA.

IIpumep 6.24. Onpenenute 3HaYCHHE NMEPEMEHHOH A IMOC/IE BBIMOJHEHUS
(parMeHTa aNropuT™Ma, NPEACTABIEHHOTO DIOK-CXEMOIA:

I := 18
A =0

A=A+1 1 [ 1-1-3
L 1

3HakoM := o00o03HauyeHa onepauus rMpHCBaHBaAHHA.
B oTBeTe yKaXHTe 0[HO YHCII0 — 3HAYEHHE TTePEMEHHOM A.
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Ipumep 6.25. Onpenenure 3HAYEHHME NIEPEMEHHOM A B PE3YJIBTATE BBINOJ-
HeHHUd dparMeHTa aITOpUTMa, TIpeACTaBIeHHOTO BJIOK-CXEMOIA:

A = 24
B

div (A, 8) <=B)
AND (B> 1)

y ¥
A:=B+div (A, 12) l | A:=A/(B+3)

I |

'

3HakoM := o6G03Ha4eHa onepaiys MPUCBAMBaHUS,

AND — onepalius jiorudeckoro H;

div — omnepauHs LUeJTOYHCIEHHOIO JeJIeHHs.

B oTBeTe yKaxkuTe OIHO YHCIO0 — 3HAYEHHE MTEPEMEHHOI A.

Ipumep 6.26. CKONBKO pa3 BBIMOJHMUTCS TEJMO LIUMKIIA B cleayiomeM dpar-
MEHTE alropuTMa, NpeacTaBleHHOM DI0K-CXeMO:

Y

HeT

(R<I+A)
AND (R<>1)

I := div (I, 3)
A = div (A, 2)
R := div (R, 86)

3HakoM := o6o3HayeHa omnepalus IPHCBAaHBaHUs;
< > — onepauus NMpoBepKH Ha HEPABEHCTBO,
AND — onepalus noruueckoro H;

div — olepaLus LeJOYUCIIEHHOTIO NeJIEHUS.
B oTBeTe yKaxkHTe OHO YMCI0 — KOJHYECTBO Teja LIHMKIIA.
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Ipumep 6.27. Cko/bKO pa3 BbIIONHUTCS TENIO

LMKIa B crexyiomem dpar-

MEHTE aJirOpUTMAa, MpeacTaBIeHHOM DJIOK-CXeMOii:

A <>1) AND
(B<>1)

HEeT

div (A,
B-2

B)

]

3HakoMm

obo3HaYeHa onepauus NpUcBauBaHUS;

< > — onepauusi IPOBEPKH Ha HEPAaBEHCTBO;

AND — onepauus JIOTHYeCKOro H;

div — onepawusi LEJOYHCIIEHHOTO AeJICHHUA,
B oTBeTe yKaxure OIHO YHUCJIO — KOJIMYECTBO TeJa LIMKJIIA.

IIpumep 6.28. Yemy paBHO 3HayeHUe BEIPAXKEHUA A + B, €CJIM NMEpEMEHHbIE
A M B NOJYYHJIH CBOM 3HAYEHHs B pe3yibTaTe BHIMOJIHEHHs1 (pparMeHTa

ANTOPUTMA, NMPEICTABICHHOT0 DIIOK-CXEMO#!

s
B

1= 21
6

na (A/3>B) OR

Y

div ((A-B), 3) >5)

A=div (A, (B+1)) ] |

) 7

3HakoM
OR — onepauus noruyeckoro MJIH;

obo3HaueHa onepaums NPMCBaHBaHMS;

div — onepauMs LUeJTOYHCIEHHOrO IeJIeHH.
B oTBeTe yKaXuTe OIHO YHCI0 — 3Ha4eHHe A + B,



FMABA 7
OCHOBbI NPOrPAMMHUPOBAHMUA

AJITOPpUTM, 3alMCaHHbIM HA fA3bIKE, KOTOPbIH MOHHUMAET MCIIONHUTEND,
Ha3blBaeTca HMporpamMMoii. [1porpaMMbl NMMILYTCSI HA SI3bIKAX MPOrpaMMM-
poBaHus. A3bIK NporpaMMHpoBaHusa — 310 (PUKCHpOBaHHas cucTeMa 060-
3HaYeHMI U OMMCAHHUS AJTOPUTMOB M CTPYKTYD HaHHBIX. [lanee B 3TOM
pasfiene Mo UCIIONMHUTENEM OyAeM IMOHUMATh KOMITBIOTED.

INepBbie MporpaMMbl il KOMIBIOTEPOB COCTABIAIM B MallMHHBIX

Konax. MamuHHbIE KOJbI — COBOKYITHOCTh MallIMHHBEIX KOMaHJI KOM-

NBIOTEPA, OTIMYAIOLLMXCS IJIs1 PA3HBIX KOMITBIOTEPOB HEKOTOPLIMH Tapa-

MeTpaMH, HarnpuMep HabopoM onepaumii. B nporpamme, cocraBaeHHO#M

B MAaIIMHHBIX KOJaX, MPOTPaMMHUCTOM JOJDKHBI OBIThH SIBHO 3aJaHBI HE

TOJIBKO OMNpenenéHHbIe KOMaHIbl JUIS BBITIOJIHEHHMSA KaXIoil ornepauuH,

HO M anpeca OMEpaTHBHOM MaMsTH, TN JOKHBI XPaHMThLCA HaHHBIE.

Tpebyercs Takxe yKasaTh, KaK IepechbuiaTh M oOpabaTeiBaThk HaHHBIE,

[[e XPaHWUTb Pe3yJbTaThl BbuKMcaeHui. [IporpaMMbl B MAIIMHHBIX KOTAaX

TPYOHO OTIAXHUBaTh U MoauduiMpoBaTs. [TporpaMMel, coCTaBIeHHBIE

IS OIHOTO KOMITbIOTEPA, MOTYT OBITE HENPUTONHEI IS IPYroro, MoaTo-

MY $3bIK MALIMHHEIX KONOB HA3bIBAIOT MAIIMHHO-3ABHCHMBIM.

IMosiBnenue assirca accembaepa B 1950 romy CylecTBEHHO YIIPOCTH-

JIO TIPOLIeCC HAaMmMcaHusl nporpaMm. SI3pIK acceMbaepa 1o3BojsieT 1po-

rpaMMHPOBATh Ha YPOBHE MAIlIMHHEIX KOMAaHJ1, HO [IPU 9TOM B OTJIMYHE

OT MaIIHHHBIX KOJOB:

1) BMecTo Koma KOMaHIbl 3alTMCBIBAETCS €& MHEMOHWYecKoe 060-
3Ha4YeHHe ¢ UCTIONb30BaHHWeM OYKB TATMHCKOTO anaBuTa;
2) 6bUIO BBEJEHO MOHATHE TMEPEeMEHHOM, YTO MO3BOIUIO MCIIONb-
30BaTh BMECTO a/IPECOB STYEEK MAMSITH UMSI IePEMEHHOIA.
ﬂi!bIK_H accemﬁnepﬂoro THIIA [MO3BOJIMJIH NMOBBICHTE CKOPOCTB IIPO-
rpaMMHpOBaHHsA H YMEHBIIHTE KOJIHYECTBO omuboK 10 CpaBHCHHIO

C MporpaMMHpPOBaHMEM B MALLIMHHBIX KofaX. Tak KaK KOMaH/Ibl aCCeM-

Osiepa OMHO3HAYHO COOTBETCTBYIOT KOMaHIaM MAlllMHHOTO si3blKa, BCE

A3BIKK acceMOIepHOTO THIA ABJISIOTCS MallIMHHO-3aBUCHMBIMH.

B 1954 romy mosABWJCA NEpPBHIi A3BIK NMPOrPaAMMHPOBAHMA BBICOKO-
ro ypoeusi — ®OPTPAH. B dA3bIKax BBICOKOIO YPOBHS MCIIOJNB3YIOTCS
CJI0Ba €CTECTBEHHOIO fA3blKa (B OCHOBHOM aMEpPHKAHCKOIO aHIJIMHACKOro).
Brniocneacteum 6b1mM paspaboTaHbl A3bIKM BREICOKOTO ypoBHSI Anron (1958),
Beitcuk (1963, Tomac Kypru u Ixon Kemenu), IMackans (1970, Huknayc
Bupt), Cn (1972, Ken Tomrncon u Jenuc Putyun). HoBelie A3bIKH MTporpam-
MHPOBAHUS, KAK YHUBEPCAIIbHBIE, TAK U CELMANIM3UPOBAHHLIC, MOSIBJISIOT-
csl M B HACTOSILIIEE BPEMSI.

A3bIKM NMporpaMMHUpOBAHHS BLICOKOTO YPOBHS — MANIMHHO-HE3ABH-
cHMble A3bIKM. [IporpaMMbl Ha si3bIKax BBICOKOrO YPOBHsI mpeofpasyroTcs
B IIOHATHYIO KOMIIbIOTEPY (hOpMy (B KOMaHbl MallIMHHOIO $513bIKa) MPH MO-
MOILH CMELHATLHEIX NPOTPaMM — TPaHCAATOPOB. CyllecTBYeT JBa MPHH-
LMNHATBHO Pa3NWYHbIX METOdA TPAaHCIASALMH — KOMIWJIALMSA U HHTepnpe-
Tauus. [IporpaMMa-KOMITHISATOP NEPEBOAMT 1IETMKOM TEKCT NIPOTPaMMEL Ha
SI3bIKE BBICOKOTO YPOBHSI Ha 3bIK MAlIMHHBIX KOMAH/I, TOJILKO TOCJIE 3TOTO
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nporpaMma BhIMoHseTcsi. HTepniperatop nepeBOOMT Ha A3BIK MAlUMHHBIX
KOMaHJI OYepelHO# OIeparop NMpOrpaMMBbl, IOCJE YEro OH BBITTOJHSIETCS.
OTKOMNWIMPOBaHHas NPOrpaMMa BHINIOJHSAETCS ObICTPee, YeM HHTEPIPETH-
pyemas.

B wmkomax u3y4aloT pa3Hble S3bIKM INporpaMMupoBaHus. B 3amaHusx
EI'D ansi 3arnucu nMporpaMM MCIOb3yIOTCs IKOMbHBIA ASl, si3biku Belicuk,
Mackans u Cu, B 3ananusx T MA — wkonsHeIit AS.

AJITOpUTMBI, COCTaB/IeHHBIE Ha LUKOJAbHOM ASl, MOryT ObITh BbIMOJIHE-
Hbl Ha KOMITLIOTEPE, MO3TOMY JUIS 3alMCH MporpaMM OyaeM HMCIOoJAb30BaTh
mKoabHbINA Afl. OCHOBHbIE KOMAHIbI IKONbHOTO Al ONMCAHBLI B MPEAbILY-
Hieii rmaBe. B A3bIKax NMporpaMMHMpPOBaHMs BBICOKOIO YPOBHS 4acTO BMECTO
TEePMHHA «KOMaHIa» UCTIONbL3YeTC TEPMHH «OIIepaTop».

ITepemeHHBIE 1 KOHCTAHTBI B POrpaMMax

HanoMHuM, 4TO mporpaMmsl NPeICcTaB/SIOT c000i 3anMch ajaro-
PMTMOB Ha sI3bIKAX mporpaMmMupoBaHus. [IporpaMMel BbIMOJIHSIOTCS Ha
pealbHOM BBIYMUCIMTENBHOM YCTPOWCTBE — KOMIbIOTEPE YHUBEPCANBHOIO
Ha3Ha4YeHMs WIM CNeLHaIM3MPOBAHHOM KOMIbIOTEpPE, yNpaBisioumeM obo-
pynoBaHueM. Kaxnplii KOMNBioTep, Kak o000 MCIONHUTENb, MMEET pSl
OrpaHM4YeHU: 1o ObICTPONEHCTBUIO, pa3Mepy NaMATH U T. m. Ilpu ucnon-
HEHHMH TPOrpaMM BhIYMCIIHTENbHBIE NEHCTBUS BBIMONIHAET MPOLIECCOP KOM-
NbIOTEPA, a IaHHbIE H KOMaH/Ibl IIPOTPaMM XPaHATCS B MaMATH:

P
-

[Tpoueccop IMamaTte

HaHHble B nporpaMMme MNpPENCTABISIIOTCS B BUIE MEPEMEHHBbIX W KOH-
cmanm. TlepeMeHHbIe W KOHCTAHTBl UMEIOT TPM OCHOBHBIX aTpUbyTa: ums,
3navenue U mun. IlepeMeHHas B rIporpaMMe — 3TO UMMEHOBaHHas 061acThb
NaMsTH, B KOTOPO# XpaHUTcsA €€ 3HayeHWe. 3HayeHHNe NMEePEMEHHON MOXET
H3MEHSITECS B XOI€ BHIMOTHEHUA nporpaMmel. KoHeranTa, Kak ¥ nepeMeH-
Hasl, XpaHHUTCA B IAMATH U OTVIMYAETCS TEM, UTO €€ 3HAYEHHE He MOXET BhITh
W3MEHEHO B XOJie BBINOJHEHHMS MporpaMmel. [lepeMeHHBIE M KOHCTaHTHI,
WCTONB3yeMbIe B MPOrpaMMax, 3aHMMaloT B IAMATH HEKOTOpPOe KOJIMYeCTBO
Haitr.

IepemeHHasi UTH KOHCTaHTa obo3HavyaeTcs: udeHmughuxamopom B co-
OTBETCTBMM C MpaBWJIaMH sI3blKa TporpaMMupoBaHusi. B uikonbHoM AS]
uMeHaMu (MaeHTUUKATOPaMK) TEpeMeHHBIX MOTYT GblTb, HAaIpUMeEp, A,
B, CIJOBO, cTen, uucl U Npod.

[lna 3anMcH B NEpeMEHHYI0 HEKOTOPOTO 3HAYEHHs MCIOJNB3YETCH OIe-
paTop TpHCBaUBaHUSA, OTIMCAHHBIA B IaBe 6 «OCHOBEI AITOPHTMH3ALIHH».
B omnepaTtope npucBaMBaHUS MMs TIEDEMEHHOM, 3alIMCAHHOM CleBa, MOXET
BCTPETHTRCS M B MPABOM YacTH, HAlIpUMep,

A:=RA+7

B atoM orieparope niepeMeHHON A NMPUCBAUBAETCS PE3YIbTAT BhIYUCIE-
HUs BeIpaxeHud A + 7. Takas 3anuch BO3MOXHA HMEHHO IIOTOMY, 4YTO Nepe-
MEHHBIE XPaHATCS B MaMATH KOMIBIOTEPA, & BEIYHCJIEHUs TIPOBOIATCS MPO-
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ueccopoM. JHaueHHe U3 AYCHKU MaMATH, B KOTOPOI XpaHUTCS NMepeMeHHast
A, CyMMHpYeTCsl B IIpolieccope cO 3HaueHUeM si4eiKU MaMsiTH, B KOTOpo#
XpaHuTCA KOHcTaHTa 7. [lonMydeHHBI pe3ynbTaT 3allMChIBAETCS B AYEHKY
NMaMsATH NMEPEMEHHON A.
B nipoueccope ecTh crieUManbHbIe AYEHKH NMAMATH, KOTOPbIE Ha3kbl-
BaloTcs perucrpamu. Kaxaelii perMcTp MMeeT 3akpeIUi€HHOE 3a HMM
HMMd, HanpuMep: AX, BX, DX. PerMcTphl MCIIONB3YIOTCS IS XpaHEHUsI
3Ha4YeHHUH, KOTOpbIe B JaHHBIM MOMEHT oOpadaThiBaeT npoueccop, Lis
XpaHeHHs aipecoB KOMaHI B MaMATH U T. 4. Ha puc. 14 noka3saHbl OoMH
PerucTp npoueccopa, Ha3oBeM ero R, 1 BO3MOXHas cXeMa BbINOJHEHHS
oreparopa nNpyucBaMBaHUs A3blKa BEICOKOIO YPOBHA A := A + B.
1) 3HayeHue U3 AYEHKH NMaMATH, B KOTOPO#H XpaHUTCH NepeMeHHasi
A, nepenaércsd B perMcTp R npoueccopa.
2) 3aTeM M3 MaMATH B Npolieccop nepenaércs 3HaUYeHUe rnepeMeH-
HOM B U CYMMUPYETCS CO 3HAUEHUEM B PETHCTPE R.
3) INony4yeHHBIH pe3yabTaT 3alMCbLIBAETCH B SYEHKY NaMATH nepe-

MeHHOH 2.
npoLleccop %\ Mnamsith
R A

B;

Puc. 14. Cxema BbINOJIHEHUSA ONepaTopa NpucBauBaHUA.

Peanu3aums onepaTopa NpUCBauBaHMA, 3aIITMCAHHOTO Ha A3LIKE BhI-
COKOTO YPOBHA A := A + B, Ha A3bIKe acceMOJiepa MOXeT HMETh BHI:

Ne Komanpga OnucaHune

B peructp R mpolleccopa 3aHOCUTCS 3HaueHHe

1 | MOV R, A
MepeMEeHHON A M3 NaMsTH

Conep:XMMoe perucTpa R CyMMHpPYETCSI CO 3Ha-

2 ADD R, B
YECHHEM I'[EPGMCHHOﬁ B, HaXoOALIMMCH B MaMATH

B nepemeHHyio A, HaXOOALIYIOCA B MaMATH, Ie-

3 MOV A, R
PEHOCHTCA 3HaYeHHe M3 perncTpa R npoleccopa

IMpuBenéHHBIE KOMaHIBI acceMOepa COCTOST U3 MMEHU KOMaHIbI
(MOV, ADD) M IOBYX MMEH OINEpaHIOB, pa3leNéHHbIX 3alsTBIMH. IMo
MpaBWJIaM S13bIKAa KOMaHaa MOV 3aHOCUT B MepBbIH OonepaHa 3HayeHue
BTOpOrO OIepaHia, KoMaHaa ADD CYMMHpPYET 3HadyeHHe ABYX OlepaH-
JIOB, PE3Y/IBTAT 3aNMCHIBAETCS B NMEPBLIii OnepaHa — perucTp R.
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Jna cocraBneHMs IPOrpaMM Ha sI3bIKe BBICOKOTO YPOBHS IporpamM-
MHCTY He TpebGyeTcsi 3HaTh CHCTEMY KOMAaHJI M apXMTEKTYpY Ipolieccopa
(XKOIMYECTBO PETMCTPOB, UX 3HAYEHME U T. 11.). YCTAHOBICHHE COOTBET-
CTBHA MeXIy NMPOrpaMMoii U CHCTEMOM KOMAaH/l ¢ YYETOM apXUTEKTYpPHI
MpOo1IECcCOpPa BLITOIHIAET TPAHCISITOP.

Tyvnbl JAHHBIX

M3 WKOJBHOTO Kypca MaTeMaTHKH M3BECTHBI MHOXECTBA HATYpPaJIbHBIX,
LIENBIX, PALHOHAIBHBIX M JeCTBUTeNBHBIX YHceld. B KoMneloTepax 3Tv yuc-
Jia 3aMKCBhIBAIOTCH B SAYEHKHM [1aMSTH, COCTOAILME M3 KOHEYHOTrO YMcaa Ou-
TOB, MO3TOMY MOTYT OBITb 3aIITMCAHbl HE BCE BO3MOXHBIE 3HaYEHHUSI, a TONBKO
MX YacThb. B 3aBHCMMOCTH OT criocoba XpaHeHHsI 1 KOMaH, NPH MOMOILH KO-
TOPBIX KOMIIBIOTED 0OpabaTeiBaeT IBOMYHBIE 3HAYSHUs AUeeK MaMsiTH, pa3-
JIMYAIOT MUNbI OAHHbIX.

Jns Toro yToObl TPAHCASTOP MOT MEPEBECTH NpOrpaMMy B MocCiefoBa-
TeJTBHOCTh MAIIMHHBEIX KOMaH/I, HYXXHO YKa3aTh B MPOrpaMMe THITbI TaHHBIX.
B s3bIKax MporpaMMHPOBaHUS UISI 3TOTO MCIOJIb3YIOTCS OTIEPaTOphl ONMMCa-
HHsI TUIIOB ]'IEPCMCHHI:IX.

THn JAHHBIX B S3bIKaX MPOrpaMMHPOBAHHA OTIPEICIACT:

* MHOXECTBO BO3MOXHBIX 3HAYEHHIA;

* COBOKYIHOCTb OIEPALIMii, TOMYCTHMBIX Hall STHMH 3HAYEHHSAMH;

* croco® XxpaHeHHsA KOHCTAHTHI MK MEPEMEHHOI B MaMATH KOMIIBIOTE-

pa (bopmaT XxpaHeHHA).

IlepeMeHHBIE LIETOYMCIEHHBIX THIIOB MOXHO CK/alblBaTh, YMHOXaTb,
CpaBHHUBATE U T. A. [lepeMeHHBIe TUTEPHOTrO (CTPOKOBOTO) THIIA HEBO3MOX-
HO YMHOXaThb H I€JIUTh, MX MOXHO CUEIUIATH H CPaBHUBATh MeXIY COOOM.
Takum 06pa3oM, IUIsl pasHBIX TUIOB ZAHHEIX NOMYCTHMbI pa3Hbie HAGOPBI
onepaLHii.

TepeMeHHas 11eJIOT0 THIA, 3aHWMAIOIAd B MaMATH OAWH GaiiT U MpUHH-
Malolllas TOJAbKO MOJIOXUTeIbHEIE 3HaueHUd (De33HaKOBBIH LIeBIi THIT), MO-
XET MMETh 3HaYeHMs U3 uHTepBana [0; 255] (255 = 2% — 1 — 11111111,). Ecnu
K€ THII LEJOYMCIICHHOM NepeMeHHOM 3HAKOBbIi, TO BO3MOXHBIE 3HAYECHUS
nexar B uHTepBaie [—128; 127]. KonnyecTBo pa3nnyHbIX 3HaYeHH B oboux
ciyyasx 256 = 28, Tak Kak IS XpaHeHHs NepeMeHHOit Briaensietcs 8 6ut.

IMpu pazpaboTke anrop¥T™Ma HY>XKHO TIOMHUTb 00 OrpaHUYEHUSIX BBIMOJ-
HAIOLLETO ero McronHuTensi. Ecnu He 3anyMbiBaThCcs 006 3TOM, MOXHO TOJY-
YUTh HEOXKMIAHHbIE Pe3yJILTaTHL.

[penmnonoxuM, LeaodrcieHHbe 6e33HaKOBbIe NTepeMeHHEIE A U B 3aHM-
MalOT B MaMATH 10 ONHOMY 0aiiTy. BHIMOJHKMM ONEpalMIO CIOXEHHA A + B
MPH pa3HBIX 3HAYEHHUSX A U B.

A 56 0011 1000, A 250 1111 1010,
B 15 0000 1111, B 15 0000 1111,
A+B 71 0100 0111, A+B 265 1. 0000 1001,

B nepBom npumepe Oyner nosydeH BepHbli pesynsrar 56 + 15 =71. Bo
BTOpOM NpPHMEpPE eIMHHLIA B CTaplieM OHTe pesynbrara ciloxeHus Gyner oT-
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OpoleHa — el He XBaTaeT MeCTa B BbUIEJICHHOM OaliTe maMsiTH, MOJIYYUM
pe3ynsrar 9, a He 265. B Takux ciiyyasix rOBOPST O MepPenojiHeHHH pa3psi-
HO# CeTKH: pe3ylbTaT CTAaHOBHUTCS OOJNblle MaKCHMAIbHO BO3MOXHOIO 3Ha-
YeHUs [UIs TIepeMeHHOI.

IMporpaMMHUCT OOMKEH YYWUTHIBATH NMANA30H BO3MOXHBIX 3HaYCHUI
MepeMeHHBIX, TOUYHOCTh MX MpeCTABICHMA W IpYTHE 0CODEHHOCTH TIPH Mpo-
rPAMMHOI peanu3aluu anroputMa. st 3Toro HaIO 3HATH, KAKHME THIIBI JaH-
HBIX MCITONB3YIOTCS B A3BIKE MPOTPaMMHPOBAHUSA.

B mwikonbHOM Al MCIIONB3YIOTCS CJIEAYIOLLME [TPOCThIE THITbI:

¢ LeJ — LEeNbIH;

¢ Bel — BELECTBCHHBIH;

* ClM — CHMBOJIBHBIN;

* JMT — JIATEPHBI;

* 0T — JIOTHYECKHH.

3HayeHHeM CHMBOJIBHOM (cum) NMEpeMEHHOM WM KOHCTAHThI SIBJISICTCSH
onMH cHMBOI. OOBIMHO A XpaHCHMS] CUMBOJIa B MaMATH BBIICAACTCA OOHH
BaiT, MO3TOMY KONMYECTBO JOIYCTUMBIX CMMBOJIOB PaBHO 256, CHMBOJIBI
npoHyMmepoBaHbl oT 0 1o 255. B anropurMe H nNporpaMme CHMBOJIbHbIE KOH-
CTaHTHI 3allMCHIBAIOTCA B anocTpodax, Hanpumep: 'a’, '+', 9.

3HaueHHUEM JIUTEPHOM (JyuT) MEPEMEHHOM WM KOHCTAHTEI SIBISIETCS 110~
Cle10BaTebHOCTE CMMBONIOB. MHorma e Ha3bIBAIOT CTPOKOM WM LIEMOYKOH
cuMBONOB. KomHyecTBO CUMBOJIOB B CTPOKE HA3BIBAETCH JUITMHOM CTPOKH.

JIns ykaszaHus TUIA NIepeMeHHON e€ HeOOXOIMMO OBBEABUTE, HITU OMNM-
caTe, B nporpamme. B mkonsHoM AS oObsiBAeHHE NMEpEeMEHHBIX [TPOU3BO-
OUTCA B Hayase nporpaMmel. HecKonbKo nepeMeHHBIX OHHOrO THMA MOIYT
ObITh 0OBLABIIEHD! ITOC/IE HMEHH THIA Yepe3 3anaryio. Hanpumep,

uemn A, B

sor BOOL

ITapaMeTpsl IporpaMm

IMporpammel HA uiKonbHOM ASl MOryT umMeTh mapamerpsl. [TapameTph
NENSATCAd Ha BXOOHBIE — apeyMerHmosl U BbIXOAHbIE — pe3)Vabmanisl.

B wkoneHOM Al mapaMeTpel NMepeuyrCISIIOTCA B CKOOKax Mmocjie MMeHH
anroputMa (nporpaMmel), MPU 3TOM BXOITHEIE NMapaMeTphl [IOMEYarTesl Clo-
BOM apT, @ BHIXOAHBIC — CJIOBOM pes.

OTMeTHM, 4TO He BO BCeX A3bIKaX BHICOKOIO YPOBHHA NPOrpaMMbl MMEIOT
napaMeTphl.

YacTh mporpaMMel OT CJI0Ba anr A0 CJIOBA Hay Ha3blBAeTCH 3arojioB-
KOM MpOrpaMMEl, a YacTh, 3aK/IIOUEHHAA MEXIY CIOBaMH Hay M KOH,— Te-
J1OM NnporpamMmal.

IMpumep: anroputm (rporpaMma) NoAacYETa cpeqHero apudmMeruueckoro
(BBIXOIHOH MapaMeTp) ABYX LiebIX YMcel (BXOOHEIE TapaMeTphl):

anr CYMMA (apr uemn A, apr uen B, pes3 Bem C)

Hay
BBOO A, B
C:= (A+B) /2
BuleOon C

KOH
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Tunel BXOAHBIX M BHIXOAHBIX TAPaMETPOB YKa3bIBalOTCA MEpel MMECHEM
napamMeTpa.

HeszaBucuMO OT TOTO, KaKo# SI3BIK NPOrpPaMMMPOBAaHMA MCNOJB3yeTcs,
r[porpammy MOXHO COCTABHUTB U3 OIIEPATOPOB!:

* MpPUCBaMBaHUSI,

* BBOAA/BBIBOMA;

* BETBJICHHSA;

* LHKA;

* 0OpallieHUs1 K BCIOMOTATENbHOMY AJITOPUTMY.

ITporpaMmbl, HCHOJIL3YIOLIHE BETBJIEHHE

Hcnons3oBaHue B porpaMMax BeTBJIEHHS MO3BOSIET 330aBATh Pa3idd-
HBbIe THHHWH NOBENEHUS MPOrpaMMBbI B 3aBUCMMOCTH OT BBIMOJHEHHS HEKO-
TOPBIX YCJIOBMiA. [IJis OpraHM3alliy BETBIEHHH B MPOrpaMMax MCIONB3YeTcs
YCJIOBHBIN OnepaTop 1 onepaTop BoiGopa. Yoiosus 3a1aiorcs B Gpopme Jio-
T'MYECKHMX BHIpaXKeHMIA.

Ins 3amyicH NOrM4ecKMX BBIPaXXEHM B rporpaMmax OyoeM MCIONb30-
BATh:

1) nornyeckue pyukuuu M, MJIU u HE, obo3HayaeMble B IIKONBHOM

Af u, unm, He COOTBETCTBEHHO;

2) onepauru CpaBHEHHSA:

=  paBHO;

> Gonblie;

<  MEHblLE;

>= DoJibllle WIH PABHO;
<= MEHBbIIE WM PABHO,
<> HE paBHO.

B xayecTBe MpUMepa pacCMOTPHM MPOTPaMMy MOMCKAa MaKCUMATbHOTo
U3 TpEX 3aJaHHEIX ITONIB30BATENEM YHCEN:

anr MAKCHMMYM (apr Bewm A, apr sem B, apr sem C, pes
Ben MAKC)
Ha4
Beon A, B, C
ecnu B>A To
ecnm B>C 1o MAKC :=B
unaye MAKC :=C
BCE
MHaue
ecnum A>C To MAKC :=A
uHaye MAKC :=C
BCE
BCE
BEIBOO MAKC
KOH
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OGpatuTe BHUMaHUE Ha TO, YTO B MPHUBENEHHOMN MporpaMMe ISl IIOMC-
Ka MAKCHMAa/IbHOTO M3 TPEX YKMCEN MCIOJB3YIOTCA ABa BIOXKEHHBIX YCIOBHBIX
orneparopa.

B 3TOM BapuaHTe pelleHHsl WCMONb30BaHbBl TPH OINEpPalMH CpaBHeE-
HHMSl M 4YeThIpE Ofeparopa NMPUCBAaHBaHMUS (XOTA He BCE OHHM BBINOJHAIOT-
cs1). ObpaTtuTe BHUMaHHE HAa HAJIWYHE B MPOrpaMMe BJIOXKEHHBIX YCIIOBHBIX
OIICPATOPOB: NEPBLIA BIIOKEHHbINM ONEpPaToOp BLIMOJHAECTCA 10 BETBH TO,
BTOPOil — I10 BeTBH MHade BHEILIHEro YCJIOBHOTrO oneparopa. BioxeHHbie
YCIIOBHBIE OINEPATOPhl NOJDKHBI MOJMHOCTBIO 3aBEPILUMTLCSI B TOH BETBU, IIe
OHH KCIOJIB3YIOTCH.

Jlna noBbieHUA OHICTPOAEHCTBUSA MPOrpaMMel 06LIYHO MUHUMH3UPYIOT
KOJIMYECTBO OMNEPATOPOB M OMNepalyii, UCNONB30BaHHBIX B Hel. [ToneiTaeMcs
YAYYLIMTh [IPOrpamMMmy:

anr MAKCMMYM (apr Bew A, apr Beuw B, apr sewm C, pe3s
Bew MAKC)

Hay

Beong A, B, C
ecnm B>A 1o MAKC :=B mHaue MAKC :=A BCce
ecnu C>MAKC 1o MAKC :=C BCe
BHBOL MAKC
KOH

Tenepsb B nporpaMMe 1Ba CpaBHEHUS U TPU OMEpaTopa IPUCBAMBaAHUS.
IMocTpoM TpacCHpPOBOYHYIO TabiMLy NMEPBOrO BHMAA MJIs CJAEAYIOLUMX
BXOOHBIX JAHHBEIX: A=15, B=3, C=0.

E Onepa(;t:’lim:::“:‘;"‘““‘ Buluucnenue alsl| c MAKC
23 BbipaXKeHHe) BripaBEHUA
1 BBog A, B, C i °
) B>A (3>15)=wuer
3 MAKC :=A 15 '
4 C > MAKC (9>15) =ner
5 BuBom MAKC 1o

PaccMOTpHM e1l€ OOHH MpHMep Ha pa3paboTKy NMporpaMMbl, MCNOIb-
3yI0ILEH YyCIOBHEIE onepaTophbl. (PyHKUMS
y=fx)=a-x*+b-x+c

3anaérca ko3dduuuenraMu a, b u ¢. Ecnu 3anaHHas ¢GhyHKUMS ONMUCbIBAET
napa6ony, HeoGXONHMMO OMNpeeNuTh HanpaBieHWe e€ BeTBeil U KOOPAMHATBI
BepLIMHBL. B NpOoTHBHOM clyyae BbIBECTH COODILEHHE «3TO He napabona.
BepuiiHa He onpeaeieHa».
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anr CBOI?ICTBA_HAPABOJIH (apr Bem A, apr eem B, apr sew C)
Hay4a
Bem X, Y
seon A, B, C
ecit A=0 To
BHBOJ "3T0 He napabona. BepumHa He onpeneneHa"
vHaue
ecnun A>0 To
BeBOO "BeTBu napaGonel HampaBjieHe Beepx"
MHaue
BHIEOJ "BeTBu napabonsl HalpabsleHE BHU3"
BCE
X=-B/(2*A)
Y=A*X*X+B*X+C
BuBog "KoopauHaTe BepumHei: ", X, Y
BCE
KOH

IMTporpaMmel, HCTIOIB3YIOIHE HMKIIBI

MHOrMe TporpaMMbl COCTABJSIIOTCS C MCIOJB30BAHMEM IIMKJIOB.
Hanpumep, NMpH COCTABIEHHWH ITPOTPAMMBI JIJIsi BO3BEACHMA LIEIOr0 YHcaa A
B HATYpPalbHYIO cTerleHb K ©0e3 MCIoNb30BaHUd LIMKJIHYECKHMX KOHCTPYK-
LWit 1A Kaxaoro 3HadyeHuss K notpebyeTca HAaNMUCATh OTAENBHYIO pOrpaM-
MYy ¢ (PMKCHPOBaHHBIM KOJTMYECTBOM OIEPATOPOB.

Jnst Toro 4To6BI M306aBUTLCS OT MOMOOHOTO PYTHHHOTO Tpyia, B Npo-
rpaMmax NpUMEHSIOT ONepaTophl MHKJIA.

HanuieM nporpaMmy, BO3BOISIILYIO MPOM3BOJLHOE LEI0e YHCIO A B
LEeNYI0 HeoTpulaTelbHy cTenedb K : 5 = AX. Bocnonbayemcsi hopMyoii
AKX =A%1. A,

PelieHue nonoOHbIX 3anay pa3dMBaeTcs Ha IBa 3Tana:
1) Ha HyneBOM 1Iare BHITIOJHAETCS WHULMATU3ALUSA [epEMEHHBIX
(S =1, tak kak A= 1);

2) B uukie K pa3 nosropsieTcsi BbiYMCIeHHE 1o hopmyne S = 5 - A.

Jlnst cocTaBieHUs1 TIporpaMMsl Gy1eM UCIo/L30BATh BXOAHbIE MIepeMeH-
Hele A M K, BBIXOHHYIO MEPEMEHHYI0 S M MEPEMEHHYI0 OpraHu3aluu
HHKJIa CUETUYMK:

anr CTEINEHE (apr uen A, apr uen K, pesz uen S)

Hay

Beon A, K

uen S :=1

uen CUETYMK :=0

HI noka CUETUMEK < K
S:=5S*A
CUETYHMK := CUETYMK + 1

KL,

BHIBOO S

KOH

128



IMposepum, BepHO 1M pabotaer nporpamma. [locTporM TpaccHpoBOY-
HYI0 TaBNHLy MEPBOrO BUIA IUISI BXOAHBIX JAHHBIX A=2 u K=4. B pesynsrare
BBINOJIHEHUA MTPOrpaMMBbl YHCIO 2 NO/DKHO ObITh BO3BENEHO B CTENEHD 4.

s Oneparop E
g AW yCnoBWe Boiuncnenwe al x s g
(nornueckoe BbIpAXKEHHA g g
2 BbipaXKeHHe) 3] [
| Beon A, K 2 4
2 S:=1 1
3 CUETUMK :=0 0 0
4 CUETUME < K (0<4) =na
5 S:=5*A 1*2=2 2
6 CUETYHEK := 0+1=1 1
:=CUETUMK + 1
7 CUETUME < K (L<4) =na
S:=5*A 2%2=4 4
CUETYMK := 1+1=2 2
:=CUETUMEK + 1
10 | CUETUMK < K (2<4) =pa
11 S:=5*A 4*2=8 8
12 | CUETUMK := 2+1=3 3
;= CUETUMK + 1
13 CUETUYME < K (3<4) =ga
14 | S:=S*A 8*2=16 16
15 | CUETUMK := 3+1=4 4
:=CUETUMK + 1
16 CUETYMEK < K (4 <4) =HeT
17 | BuROO S 16

TpaccupoBoYHast TABIMLIa BTOPOTo THUIA (KOHTPOJIbHAs TOYKA Ha CTPOKE

noka CYETUYMK < K) MMeeT BHA:

Ne r

CUETUMK < K

A

CUHETYMK

BRBOXI

na

2

aa

oa

na

[=+] I = WAS D IS

| | —

HeT

Il w2 o

BEIBOO S

16

5 3ak. 510

129



3anuiueM NporpaMMy ¢ UCIMOJIb30BAHMEM OINEPATOPa LIMKJIA C napaMeT-
poM:

anr CTEINEHL (apr uenm A, apr uen K, pez uen S)
Hau

BBOon A, K

uen S:=1

uen CUETUMK

HU pnna CYETYMK or 1 mo K

S:=5*A

KL

BHEBOIO S
KOH

B nporpaMMHpOBaHUH MapaMeTpbl LIMKIa TPAIUIIMOHHO HA3BIBAMOT Jia-
THHCKHMMH GYKBaMM U3 cepeauHsl andasura: I, J, K U T 4.

TpaccupoBouHas TabiiMlia BTOPOro THIA [Js IPOrPaMMbl [PH KOH-
TPOJIBHOM TOYKE Ha 3aro/IoBKe LHKIIA:

Ne kr A K CYETYMEK s BHEBOR S
1 2 4 1 1
2 2 2
3 3 4
4 4 8
5 16 16

CpaBHeHHE NPOrpaMM TMOKa3bIBAET, YTO MCIIONB30BAHME OIepaTopa
LUMKJIA C MapaMeTpoM I03BOJISIET 3allkcaTh MporpaMmy 6Gojee KOMIMAKTHO.
Onepartop LIMKJIa C TAapaMETPOM MCIIONIB3YETCsl, KOTIa KOMTMYECTBO MOBTOpE-
HM#t Tea LMKJIA 3apaHee U3BECTHO.

B cnenylolieM npumepe NMpHUBeleHa MporpamMma, BhIYMCAsIONAs ghax-
mopuan yeaoeo HeompuyamenvHozo wucaa K. PaKTropuan — 3T0 Npousse-
IeHue HaTypanbHoro psina K uucen. B matematnke o6osHavaercsi K! ¥ BbI-
qyucnsercs no gpopmyne:

K'=1-2-3-..-(K=1)-K,

0=1
Dopmyiny BelMUCIEHHS (haKTOpHAa MOXHO 3aNicaTh B BULIE
K=(K-1) K,
=1

YTO [Oa€T BO3MOXHOCTb COCTABMThL NpOTrpaMMy BBIUMCIEHHS (haKTopHa-
Jla ¢ MCMONb30BaHHEM onepartopa UMKiaa. Eciu 0003HauYHUTh NEpeMEHHYIO,
B KOTOpOil TNOCJIEqoBaTe/ibHO OYIyT BBIMMCIATBCS 3HaYeHMs QakTopua-
JIOB, HMeHeM ®AKT, To Hamo K pa3s MOBTOPHTL BhIYHCICHHS MO (opmyne
GAKT = OAKT * CUET, rae 3HaYeHUe CYETYMKA UMKIa CUET Oyner U3MeHSThb-
ca or 1 o K. Jo uMkia mepemeHHasi GAKT NOJKHA ObITh HHHLIMHPOBaHA
3HayeHueM 1 (0! =1).
[Tporpamma ¢ UCIONBL30BAHMEM ONEPATOpa LUMKJIA ¢ NIPEIyCIOBUEM:
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Ka uMkjaa CUET. B o6enx nporpaMmax Tejo LIMKJIA BHIMIOJHsIETCs K pas.
Jlnsa npoBepku paboTOCNOCOBHOCTH MPOrpaMMbl [MOCTPOMM TpaccH-

anr $AKTOPMAN (apr uen K, pes uen $AKT)
Hay

uesn ®AKT : =1, CUET : =1

eeon K

HI, noka CYET<=K

QAKT : = dAKT * CUET
CYET : =CUET + 1

KL

BuBEOO ©$AKT
KOH

Ilpu cpaBHeHUM NMpPOrpaMM BBIMMCJIEHUS CTeMeHM uMcia U (pakTopHa-
Jla MOXHO YBHIETh, YTO OHHM OTJIMYAKOTCA OAHHM OIEPaTOPOM B TeJe LMKJIA:
B MEpBOii MporpaMMe nepeMeHHass S YMHOXaeTcs Ha 3HAYCHHWE 3aJaHHOTO
YyMchaa A, BO BTOPO — nepeMeHHasd PAKT YMHOXKAETCA Ha 3HAUEHUE CUYETUYU-

POBOYHYIO TabIMLYy NepBOro BWAA Ui BeMMCIeHMA (akropuana yucna 4

(B mporpaMmy BBOAMTCS 3HaYeHHWeE BXOLHOTO MapaMerpa K = 4).

g Oneparop wnu ycnoswe Boiuncnerne g 3] g

2 5 (noruyeckoe BbipaXceHHe) BbIpaXXeHHA K E E E
1 | eaxT :=1 1 1

2 | CYHET :=1 1 1

3 Beon K 4 4

4 | CUET <=K (1<=4) =na

5 $AKT := $AKT * CUET 1*1=1 1

6 | CUET :=CUET + 1 1+1=2 2

7 CYET <= K (2 <=4) =na

8 PAKT := QAKT * CUET 1*2=2 2

9 | CYUET :=CYET + 1 2+1=3 3

10 | CUET <=K (3<=4) =na

11 | $AKT :=OAKT * CUET 2*3=6 6

12 | CUET :=CuET +1 3+1=4 4

13 | CUET <=K (4 <=4) =na

14 | ®AKT := ®AKT * CUET 6*4=24 24

15 | CUET :=CUET + 1 4+1=5

16 CUYET <= K (5 <=4) =HerT

17 | BuBOon QAKT 24

Ilpu K = 4 nporpamma padoTaeT BEPHO.

Bynem cumTarh, YTO LENOYMCIEHHBIH THIT NAHHBIX, KOTOPBLIH HCIOMb-
3yeTcsi B 3TOM Mporpamme, sipiasieTcsi Oe33HAKOBBIM WM 3aHMMAET B IMaMATH
2 GaiT. MakcuManbHOE 3HaYeHHe, KOTOPOE MOXET MPUHUMATE MepeMeHHast
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TAKOro THMa, pasHo 2'° — 1 = 65 535. INocTpoMM TPacCHPOBOYHYIO TaOIMILY
BTOPOTO TUIMA AJIA BbIYMCIeHHS 3HaYeHHsa 9!. KOHTpONbBHYIO TOUYKY YCTaHO-
BHUM Ha CTPOKe

noka CYET <=K
¥ OyneM 3anMchiBaTh Pe3yNbTaT B NeCATHYHONH W B IBOMYHOM (hopMe:

'
{.Ir
| u E E SAKT BuBOR
= E o ] e
1 | ma| 1 |29 1 0000 0000 0000 0001
2 | ma 2 2 0000 0000 0000 0010
3 | na 3 6 0000 0000 0000 0110
4 | na | 4 24 0000 00000001 1000
5 | mna 5 120 0000 0000 0111 1000
6 | na 6 720 000000101101 0000
7 | na L 5040 000100111011 0000
8§ | ma 8 40320 100111011000 0000
9 | na 9 35200 010110001001 10000000
10 | HeT 10
Pesynerar 35200

Bmecto oxumaemoro pesynsrata 362880 mporpamma BeiBener 35200.
[MpuyKHa — nepernojHeHWe pa3pAnHO ceTKH, Tpu crapuux 6urta 101 or-
OpachIBalOTCs, TAK KAaK UM HE XBATHJIO MECTA B MaMsTH.

Jnsi cpaBHeHMA NPUBEIEM TNPOrpaMMy BeIYMCIIEHHA (haKTopHana ¢ Mc-
MoJIb30BaHMEM OMEepaTopa LIMKIIA C NapaMeTpoM:

anr ®AKTOPUAJl (apr uen K, pes uen OAKT)

Had

nen GAKT :=1, CUET
BrOI K
Hu nna CYET or 1 mo K
®AKT := OAKT * CUET
KL
BEIBON O®AKT
KOH

IMpumep 7.1. 3aganue ¢ BLIDOPOM OIHOTO OTBETA

3HaueHHWe NepeMeHHON S Mocie BhINOJHEHUs (PparMeHTa NporpaMmel
uen X :=0; S:=5
HI Noka X<2
S:=5+X
X:=X+1
KL
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©OyaeT paBHO
1) 4 3)8
2) 6 47

Pemenue. CocTaBMM TpacCHpPOBO4YHYIO Tabnully BTOPOrO THINAa € KOH-
TPOJILHOM TOYKOI Ha CTpOKe nmoka X < 2.

Ne wara X<2 X s
1 na 0 5
na 1 5
3 HeT 2 6
OTtseT: 2.
ITporpammsi,

HCMOJb3YIOIHE BJIOKEHHbIC IHKJTbI

Teno uMkKiIa MOXET COCTOATb HE TOJBKO M3 JIMHEHHBIX KOHCTPYKLMIA,
YCJIOBHBIX OMEPaTopoB, HO M M3 LMKIMYECKHMX ornepaTopoB. B mocnenHem
c/ly4ae TOBOPSAT O BJIOMKEHHBIX NHKJIAaX. BHYTpeHHMil, WIM BIOXEHHBIH,
LMKJI JOJIXEH NMOJHOCTBIO COAEPXKATHCH BO BHELLIHEM, T. €. BHYTPEHHHMI LIMKJ
JIOJDKEH HauyaThCs M 3aBeplIMThCH BHYTPH BHellHero. Ha puc. 15a—B noka-
3aHEI IONYCTUMEIE BJIOXKEHHBIE LIMKIMYEeCKHe KOHCTPYKLIMH, Ha puc. 151 —
HEIOMYCTHMBIE.

a) 6) B) r)
Puc. 15.

PaccMoTpuM nporpaMmy ¢ BIOXeHHBIMH LMKIaMU. BHEIIHMI LMK BbI-
MIOJTHAETCA IO TeX MOp, [MOKa 3HaYeHHE NMEPEMEHHOM I CTPOTO MEHbILE TPEX.
BHyTpeHHMI1 LIMKI MONHOCTBHIO BBLIMOJHAETCA Ha KaXIOM Telle BHELIHEro
uukia. OH NOBTOPSIETCS 10 TeX NMOp, N0Ka 3HaUEHHe NepeMeHHOi J CTporo
MeHble TpéX. [1st BHYTPEHHErO MK 3HaYCHUE T HEU3MCHHO.
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Oneparop uMKna ¢ npeaycnoBHem

OHQplTOp UHKNa ¢ napaMeTpoMm

anr BJIOK_UMKJIH_1 (pesz uen J)
Had
uen I:=0,J
HU noka I1<3
J:=0
HL rnoka J<3
BEIBOI
"I=“,I,"J=",J
NNEPEBOI_ CTPOKHK

J:=J+1
KL
I:=I+1
KII

KOH

anr BJIOK_UMKIH_1 (pez uendJ)
Hau
uen I,J
Hi ona I or 0 mo 2
HU ona J or 0 pmo 2
BEIBOI]
"I=",I,"J=",J
NEPEBOI_CTPOKM
i
KL
KOH

B pesynbrate BBIMOJIHEHMA NMPOrpaMMBl Ha 9KpaH OYIET BbIBEAEHO:

I=0
I=0
I=0
I=1
I=1
I=1
I=2
I=2
I=2

non

[ = R e = BRI
[}
MR OoONMEONE O

Konuuectso MOBTOPEHUI BHYTPEHHEro LMKIa MOXET 3aBUCETh OT 3Ha-
YyeHUs CYETYMKA BHeIHero UMkia. B CliedywlleM npuMepe nporpaMMel
BH)’I‘pCHHHﬁ LIMKJT BBIMOMHAETCS OO TEX MOp, MOKa 3HAaYEHHE NEPEMEHHON J
CTPOTO MEHBLIE TEKYILEro 3HaueHUsl nepeMeHHoM I:

anr BJIOK LUMKIH 2 (pe3 uen J)

Hay
uen I:=0,J
HU noka I1<3
J:=0
HU noka J<I
BRIBOIO J
J:=J+1
KL,
i=I1+1
KL
KOH

ITocTpOMM TPacCHMpPOBOYHYIO TabGIHLly MepBOro BHMAA IUISl JaHHOM Mpo-
rpaMMBbl.
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Oneparop BeiuncneHue onepatopa
E HAK ycnoBue NPHCBaHWBAHHA J BHEBOX
25 (nornueckoe WNH YCNOBMA
BhIpaKeHHe)
1 I:=0 0
2 T<3 (0<3) =na
3 J:=0 0 0
2 J<=1 (0<0) = Her
. I.=T+1 0+1=1
5 I<3 (L<3) =na
7 JT:=0 0 0
3 T<=1 (0<1) =na
9 BeBOO J 0
10 Ji=J+1 0+1=1 :
T J<=1 (L<1) =HeT
12 I1:=1I+1 1+1=2
13 I<3 (2<3) =na
14 J:=0 0 0
5 J<=1 (0<2) =pna
16 BEBOL J 0
7 Ji=J+1 0+1=1 !
18 J<=1 (1<2) =na
19 BeiBOO J !
% Ji=d+1 1+1=2 2
21 J<=1 (2<2) =ner
2 I:=I+1 2ri7e
3 I<3 (3<3) =ner

IMoctpouM TpaccupoBouHYIO Tabnuily BTOPOro TUMNA A1 3TOi nporpaM-
MBI, KOHTPOJIbHAA TOYKA Ha CTPOKE NporpaMmsl noxka J< I.

BHewHHA UMKN BHyTpeHHHH uMKn
Ne wara
I I<3 J J<I BRBOX
] 0 na 0 HeT
2 0 na
3 1 s 1 HeT 0
4 0 na
5 2 na 1 na 0
6 2 HeT 1

B pesynbraTe BeIMONHEHWA MpOrpaMMbl Ha 3KpaH OyieT BeiBeneHo 001 .
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Ilpumep 7.2. 3ananue ¢ BIGOPOM OJHOIO OTBETA

3HaueHHe NMepeMeHHON P, BIYHUCIIEHHOH B COOTBETCTBHH ¢ (DparMeHTOM
[pOrpamMMmal
uen P:=1, I=1
HU noka I<=3
J:=1
HU noka J<=3
P:=P+1I+J

J:=J+1
KL
I:=I+1
KL
paBHO:
1) 18 3) 19
2) 36 4) 37

Pemenue. Ilpu pelueHun 3aaay TAKOro TUna HeOBGXoaMMO 06palaTh BHH-
MaHHE Ha NMPHCBOEHHE HAYaTbHBIX 3HaYeHU it IepeMEeHHBIM, YIIPaBJIsIHO-
IIUX HHKJIOM, H Ha BbIpaXEHHA, MO KOTOPLIM OHH M3MEHSIOTCA B LIMKIIE.
BrinonHuM (pparMeHT alropuT™a Mo 1araM, He CTposi TPACCMPOBOYHOH

TabaMLbI:
I=1
J=1
P=1+1+1=3
J=2
P=3+1+2=6
J=3
P=6+1+3=10
I=2
J=1
P=10+2+1=13
J=2
P=13+2+2=17
J=3
P=17+2+3=22
I=3
J=1
P=22+3+1=26
J=2
P=26+3+2=31
J=3
P=31+3+3=37
OtBeT: 4.
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BCHOMOFaTeanbM!aﬂFDpHTWﬂﬂllﬂUﬂﬂpOFpaMN“ﬂ

B noBcenHeBHOM XXM3HW MBI MCIIOJIL3YEM MHOXECTBO IJIAar0JIOB M BhIpa-
)KeHI-Iﬁ, MO3BOJIAIOUIMX HAM HE OIMCHIBATE MOCAEO0OBATEIIBHOCTH ,H.C“CTBHﬁ
no waraM. Hanpumep, «HakpwITb Ha CTOM» MOXET O3Ha4yaTb: MMOCTEJIUTH
CKAaTepTh HA CTOJ, PACCTABMTH TApENKH, Pa3JIOKMTb Mpubopsl U candeTku.
OnHako, cKa3aB «HAKPOU Ha CTOJI», Mbl HE MEPEUYUCIIAEM SIBHO BCE 3TH Nei-
CTBHSI, OHH MoApasyMeBatoTcs. ECM cuMTaTh noc/ienoBaTe/IbHOCTDb IEHCTBHM
NP HAKPEIBAHMH CTOJIa AJITOPUTMOM, TO MOXHO CKa3aTh, YTO CJIOBOCOYETA-
HHE «HAKPBITh Ha CTOJI» — 3TO «CHHOHUM>», OTPEASISAIOLIHA 3Ty nocienoBa-
TENBHOCTBE. B aNropMTMH3alMK TaKHWe <«CHHOHHWMBI» Ha3BIBAIOT BCIIOMOra-
TeNAbHBIMH AJTOPUTMAMM, B MTPOrPaMMHUPOBAHUHM BCIIOMOTATENILHEIE AJIT0-
PUTMBI PEaTU3YIOTCS MOANPOrpaMMaMM.

LleHHOCTB BCriOMOraTelbHBIX JITOPUTMOB B TOM, YTO OHM Ipel-
CTaBIsAIOT cobOi CaMOCTOATENBHEIE AJINOPHTMEI C BXOJAaMM W BBIXONAMH,
K KOTOpPBIM MOXHO 0OpalllaThCcsl, He YKa3biBasl OMMCaHHYIO B HHUX IMOCIeN0-
BATEJIBHOCTE ﬂBﬁCTBHﬁ. BLI,I!.EJ'IEHHC BCMOMOTraTeJIbHBIX aJITOPUTMOB MO3BO-
JISieT COKPATHTL pa3Mep OCHOBHOI'O aJirOpUTMa M CaenaTb €ro Oosee MoOHSIT-
HBIM.

B kayectBe npumMepa paccMOTPUM ynpouéHHslit aniroputm 'OCTH,
OIMHUCHIBAIOIIMI HEKOTOpBIE AeHCTBHS X03siMHA, FOTOBSILLErocs K MpUéMy ro-
creit (cM. puc. 16).

anr T'OCTU anr [POBECTH YBOPKY
Hay HaY

NOOHATE CTYJEA C OOJa L

MNPOINEJIECOCUTE

BEIMEITE [1OJI
NpPOTEePeTh I[bUIb
[IOCTaBMUTh CTYJIbA Ha MOJ KOH

HaKpHTE CTOJI CKaTepThB

PacCTaBUTE Tapenku anr HAKPHTL CTOJI
pPasloKUTE NpUMOOpH - Hay
paccTaBuTe OOKaNH 4—|

KOH KOH

anr I'OCTH
Had
NPOBECTM YBOPKY
HAKPHTBL_CTOIJI
KOH

Puc. 16. BcioMoraTe/ibHBI AITOPHTM.
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Ha pucyHke 16 ciesa npusenés anmroputm 'OCTH, comepxawmit sce
MeJIKKe JeTaqy yOOpKM AoMa M cepBUpOBKM crona. CripaBa rokasaHbl [1Ba
BCIIOMOTATENbHBIX ANTOPUTMA, Tle BhIIENEeHH NeiicTBUS Mo YOOpKe U cepBU-
poBKe coorBeTcTBeHHO. Hike mokazaH anroputm N'OCTH, ucnonb3youmin
BblIe/IeHHbIE BCIIOMOTATE/IbHbIE AITOPHTMBI.

PaccMmotpuM ewwé npumep. TpeGyercs HanmucaTh NMporpaMmy, BbIYHC/IS-
IOLLIYIO CYMMY CTelneHel IBOHKH, 3HaYeHHe TTOKa3aTeNld CTENEHH O4epenHoro
claraeMoro BBOOMTCS TOJIb30OBATeNEM ¢ KiIaBHaTyphl. BBoa nmpekpaluaercs,
ecJTH MOJIb30BaTeIeM BBEIEHO OTPHLIATENbHOE YMCI0. PesynsTaT BRIBECTH Ha
3KpaH.

IMepBriit BapuaHT nporpaMMel (63 MCIOIB30BAHMS TIOANPOrpaMm):

anr CYMM CTEN (apr uen A, pe3 uen PE3VJILTAT)
Hay
uen PE3VIIBETAT, CTEN
PE3YJILETAT :=0
CTENN :=1
BBOon A
HU noxa A>0
I:=0
HU noxka I<A
CTEIl :=CTEIl * 2
I:=I+1
KL
PE3VJIETAT := PE3YIJIETAT + CTEI
BEOO A
KIL
BelBOO PE3VYIJIETAT
KOH

BioxeHHBIN LIMKII BBIMOIHSIET OTAENBHYIO 3a1aqy — BBINUCISET 3a0aH-
HYIO CTeMeHb ABOMKH. OH MOXET ObITh BHIHECEH B OTHEJIBHYIO TOAMPOrpaM-
My, KOTOpas OyleT BbI3bIBATLCA B OCHOBHOM LIMKJIE.

HanuiieMm BTOpO# BapMaHT NMporpaMMsbl (C MCMONb30BAHHWEM TOAIPO-
rpamMm):

anr CTEN JBOMKK (apr uesn [OKA3ATEIER)
Hau
uemn I
I:=0
HU noka I <IIOKA3BATEJbL
PE3YJIBTAT := PE3¥YJIbTAT * 2
I:=1I+1
K1
BepHyTs PE3VIIETAT
KOH
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anr CYMM CTEIl (apr uen A, pes uen PE3YIJIBTAT)
Hay
uen PE3YJIBTAT
PE3VJILTAT :=0
BBOO A
HU moxka A>0
PE3VIILTAT := PE3VYIIETAT + CTEH_,]IBOI’!KM(A)
BEOO A
KL
BuiBOn PE3YIILTAT
KOH

&5 Hanuuure NporpamMmy ¢ MCTIONb30OBAHUEM TONTNPOrPaMM ca-
MOCTOSAITENIBHO *,

HanumuTte nporpaMmMy, BBIYMCISAIONIYIO TPOU3BENeHHE CTeMeHeit
LIeJIBIX HEOTpHLATeNIbHHEIX YMcea. Yucna M cTerneHH BBOAATCA TMOJB30Ba-
TeJIEM C KJIABMATYPBI JI0 TEX MOP, NOKA HE BBOLUTCA YHCIO HOJMb. Pe3yib-

TaT BHIBECTH Ha 3KpaH. Ucnonb3yiiTe onepaTop LMKIA C TapaMETPOM.

CocTapjieHHe porpamMm
B cpene (hopMaJbLHOr0 MCNOJTHUTEIA

3anayu rocynapcTBEHHOM MTOTOBOH aTTeCTallMM BKIIIOYAIOT B cebs BO-
npocel, TpebylolMe YMEHUSI He TOMBKO MCIONHATh, HO H COCTaBNsTh IMpO-
rPaMMBl Ha A3BIKE MPOM3BOIBLHOTO (HOPMANIBHOTO UCITOTHHUTENS.
Ilpu cocraBjieHuM NpoOrpaMM Ha s3biKe (QOPMAILHOIO MCIIOTHUTENs
BaXXHO MOMHHTE, 4TO (POpMANBHBII HCMOTHUTENE «TTOHHMAEeT» TOJIBKO T KO-
MaHIbl, KOTOPBIE BXOOAT B CMCTEMY ero komaHi. [lporpaMMHCT, 3acTaBisis
ycTpoiicTBO paboTarh, JOKEH MBICJIIMTh 3JIEMEHTAPHBIMM KOMAaHAAMM W Ha-
6opaMu KOMaH[l, KOTOPbIe «[IOHUMAET» UCTIONIHHTE]Ib.
Ha TlocynapcTBeHHOM WTOroBOUM aTTeCTallMd MOTYT ObITh MPELIOXEHBI
pasNMyYHbIC BUABI 3a/la4, HalIpUMEp:
* 3aaHa cHcTeMa KoMmaHl (OpPMaJIbHOTO MCIIONHMTENs, TpebyeTcs co-
CTaBUTh AJITOPUTM, IPUBOASAIIMI K KOHKPETHOMY pe3yabTaTy,

* 3a7aHa cMcTeMa KOMaHA (pOpMaNbHOTO MCTIONHHWTENS, TIPUBEIEH He-
KOTOPBII aJITOPUTM, TpebyeTcsl COCTABHUTh AITOPUTM C MEHBILHMM YHC-
JIOM LIaroB, MPUBOMSLIMI K TAKOMY XK€ pe3y/bTaTy u Jp.

Hcenoauurens Boluucaurensb

IIpumep 7.3. 3apanne ¢ KPATKMM OTBETOM

WcnonHutens Beunciurenbh MMeeT CIEIyIOUIyI0 CUCTEMY ITPOHYMEDO-
BaHHBIX KOMaHO:

l. yMmpoxe Ha nBa;

2. npufaBb eNMHMLY .

[MepBasi yMHOXaeT YMCIIO Ha [IBa, @ BTOpasi NpUOaBNseT K 9UCTy eIMHH-
1y. AJITOPUTM, NIPpeoOpasyIoLuii YUCIo 3 B Yucao 26, 3aNMHCHIBAETCS B BUIOE
rnocne1oBaTe/IbHOCTH KoMaH 1121, 4TO COOTBETCTBYET:
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1. yMHOXE Ha IBa 3.-2—-6

1. yMHOXE Ha IBa 6-2—-12
2. npubaBb eOMHULLY 12+1-13
1. yMHOXE Ha IOBa 13-2-26

3anuuiuTe MOPANOK KOMaH[ alropMTtMa, npeobpasyiollero yucio 3
B 4MclO 21, comepxaulero He Ooliee MATH KOMaHI, YKa3blBasi JHIIb HOMEpa
KOMaHJ.

PemweHue. 3apmaya npeoOpa3oBaHMA YMCIa 3 B YMCIO 21 MMeeT HE OJHO
peurenne. HanpuMep, MOXHO Ha KaXIOM Liare Jo6aBsATE 110 e1MHULIE,
TOoraa Hamo Gyner BRIMOAHMTL 18 KoMaHn npubaee enwHuuy. MOXHO
ceMb pa3 npubaBUTh eIMHHUILY, NOdyYeHHOoe Yucho 10 yMi:OXUTb Ha ABa
MU npubaBUTh eMHULY. CylLECTBYIOT U APYrHe pellleHUs.

Jnsi HaISIIHOTO MPEACTABICHUs] BAPHAHTOB PELICHUM MONoOHOM
3ama4u yao6HO UCIONb30BaTh AEPEBO.

JlepeBo — 3TO CTPYKTYpa, COCTOsIILIAsl U3 y3/10B U BeTBei. Kaxabiit
y3€J MOXET MMeThb MIOTOMKOB, C KOTOPBIMM OH CBsSi3aH BeTBsIMHU. [lo oT-
HOLIEHMIO K MOTOMKaM TaKoii y3el Ha3bIBaeTcsl MPEAKOM. Y3el, He UMe-
IOLLMI TIpeNKa, Ha3kIBaeTCs KOPHeM WIM BepIIMHOH JepeBa. Y3k, HE
HMMeloLLHe TIOTOMKOB, Ha3bIBalOT JIMCThAMHM. BeTBH nepeBa MoryT cooT-
BETCTBOBATh BBITIOJHEHHWIO KaKoH-IMOO omepaivy, NpUBoONsAlLEH K pe-
3YNBTaTy, KOTOPBIi COXpaHAETCS B y3J1e-TIOTOMKE.

ﬁ NepBLIH YPOBEHB

@ @ BTOPOM YPOBEHbL
N

/
v

Puc. 17. TlpuMep NIBOMYHOIO Aepesa.

Ha puc. 17 npencrasneHo nBouyHoe aepeBo. Kaxawniii yszen moxer
WMeETh JBYX MOTOMKOB, Ha pHUCYHKe OHM 0003HaveHhl JIY — neBwiit y3en
n IV — npassiii y3en. BepiuHa gepeBa o6o3HaueHa cumBosioM K. Ipsimbre
MOTOMKH KOpHS JepeBa o6pasyloT NepBblii ypOBEHb, B CBOIO O4Yepelb HX M0~
TOMKH — BTOpPO# ypoBeHb U T. A. Ecniu N — 310 HOMEp YPOBHS, TO KOJIHYe-
CTBO Y3/IOB Ha 3TOM YPOBHE IBOMUHOTO lepeBa pasHo 2V, Hanpumep, Ha -
TOM YPOBHE [IBOMYHOIO I€PeBa MOXET HaXxonuThes 32 y3na.

Jlnst moMcKa BapHaHTOB pelleHuit OyneM CTpOUTh IBOMYHOE AEpPEBO, MO-
TOMY YTO CUCTEMa KOMaH[ BuluuciuTensi conepxXuT TOJNBKO ABE KOMaH/IbI.

JleBbie BeTBM OYOYT COOTBETCTBOBAThH BBIMOJIHEHMIO KOMaHABl 1. yM-
HOXL Ha nOBa, NPABbIE — BBHIMOJHEHUIO KOMaHIkl 2. npubaBk eau-
uuuy. [IToMeTHM HEKOTOphIe BETBM JUIS HAIAHOCTH. B y3nax mepesa Oynem
3aMUCHIBATh NMOJYYEHHBIN MOC/e BHIMOJHEHHS COOTBETCTBYIOIIEH KOMaHIbI
pesynbTat. B KopeHb epesa 3anuiIeM 3aIaHHOE YHCIIOo 3.
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o ycnoBuIo 3a1a4M MOXHO KCIIOJIb30BAaTh He Goiee NATH KOMaH, 1103~
TOMY HePEBO NOKHO MMETh He Bonee naTH ypoBHeil. [lepeBo 6yneM CTPOHUTh
MO YPOBHAM — OT KaXIOTO y3jia BEPXHEro YPOBHS NMOPOXIAKOTCA ABa y3lia
CJIEOYIOLIETO YPOBHS.

@

0lO),
:
(1©0® W@ W

Puc. 18. ®parMeHT IBOMYHOTO IepEBa MOMCKA BAPHAHTOR PeLIeHHI.

B HeKOTOpPBIX y3/1ax 3HaY€HHe TPEBbILLIAET 3aJaHHOoe YKciio 21, nmocrpo-
eHMe liepeBa OT ITUX Y3/10B Mpekpaluaercs. PesyibraToM siBIsieTCS MYyTh OT
BEPLIMHBI JE€peBa K Y3Jy ¢ 3aJaHHBIM YMCJIOM, COCTOALIMI M3 TocCaenoBa-
TEJILHOCTH KOMaH opMansHOro HcnoiHuTens. Ha pucyHke 3TOT NyTh BhI-
neneH XupHoi nuHuei. TlocnenoBaTenbHOCT BETBEH pelleHUs — npasasi,
npagasi, ieBasl, JieBas, npasasi, YTO COOTBETCTBYET KOMaHAam 22112,

OnucaHHBIN METOJ PELIEHMS NPUBOAMT K BEPHOMY pe3yJibTary, HO AB-
JISieTCSl BEChbMa TPYJOEMKHM.

[TonoOHBIe 3amauM NMPUHATO pellaTh «OT oTBeTa». Pemum obpaTHyio 3a-
Jady: MoJay4YuTh M3 yucaa 21 umcio 3. KomaHasl, KOTOpbIE Mbl OYIEM MpUMe-
H$ITh, TAKXE NOKHEI ObITh 0OpaTHBIMM KOMaHIaM MCIOJNHUTENS, 3alaHHBIM
BBILIE B YCIIOBMH 3a/1a4H:

1) nem na nea;

2) BEIUTU emMHMLY. .

Onepaums nenu Ha 1OBa MOXET BBHIMOJHATHCH TOJNBKO ISl YMCEN,
KpaTHBIX ABO¥Ke, MHaYe 3Ta KOMaHaa He OyneT o6paTHOI MCXOQHOI KOMaH-
Jie yMHOXb Ha [IBa.

Jlns ckopeiiniero noaydyeHust U3 ykciaa 21 yucna 3 cienyer no BO3MOX-
HOCTHM NPUMEHSATH OMepanuio aeieHus. Eciu 3To HEBO3MOXHO — IpUMe-
HSITh ONEpaLHio BLIYHTaHHS.

Pesynsrar pemneHusi oOpaTHOi 3amayu — [MOCIENOBATENBHOCTE KO-
MaH/l — B OTBETE Ha UCXOAHYIO 3aaqy Hallo 3aucaTh B 0OpaTHOM IOpsAIKE.

«O6parHan» komaHpa BuinonHenue KomaHAbl
2. BHIUTM eOMHMLLY 21—-1=20
1. menu Ha nOea 20:2=10
1. menm Ha QOBa 10:2=5
2. BHYTHM SOMHMLY 5—1=4
2. BEMNTM €OMHMLY 4—-1=3
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M3 T1abnuuel BMAHO, YTO aNrOpMTM TMOJYYEHMs 4yuciaa 3 M3 4Mcia
21 — 370 nocnenorBarenkHOCTE KOMaHA 21122, Anroput™m npeobpasoBaHus
ypcna 3 B uncno 21 — 22112,

IMokaxeM, KaK MOXHO HCIOJB30BaTh MOCTPOEHHUE OepeBa IS MOMC-
Ka pelieHusi o6paTHO 3anayu. [lepeBo CTPOMM [0 YPOBHSM, KaK U B 1psi-
MO 3ajadve, JO NATOTO YypoBHs. B KOopeHb depeBa 3amuiueM 4ucio 21.
[MocTpoeHue nepeBa nMpekpaTuM, Kak TONBKO Ha KaKOM-I1MO0 YpOBHE Mony-
YUM y3eJ co 3HaueHHeM 3. OTMETHM, YTO ¥ HEKOTOPBIX Y3JI0B OYIET TOIBKO
ONlMH NMOTOMOK, TaK KaK He KO BCeM YHCJIaM MOXHO NMPUMEHMTE OMepaLMio
nenu Ha nsa. [103ToMy NpaBoil BETBM COOTBETCTBYET OMNEpalMsl mesm
Ha JHBa, JEBOH BETBM M BETBM, HANPABICHHON BHW3,— ONEPALMs BEYTK
envHuuy. PelueHne BeloeneHO XMpPHOI nuHMeil. B oTrBeTe HOMepa omnepa-
LM ClIeyeT 3amucaTh OT JIUCTA K KOPHIO.

[ KOPEHb JEPEBA

L VPOBEHbB 1

[ YPOBEHB2

L YPOBEHb3
(
|
i

YPOBEHb 4

{ VPOBEHb 5

Puc. 19. ®parMmeHT Aepesa NOMCKa BAPUAHTOB PelUeHHi obparHoil 3anauu.

M3 puc. 19 BuaHO, 4TO pelieHHe OOpPATHOM 3aayu MeHee TPYHOEMKO.
310 0OBSACHSETCS TEM, YTO OMNEPALIMIO LIETOYHCIEHHOIO AeeHUs] He BCeraa
MOXHO BBIMIOJIHHTD H KOJIMYECTBO BETBel depeBa pe3Ko cOKpaillaeTcs.

M3 nocTpoeHHOro lepeBa BHIHO, YTO MMeeTCs ABa y3Na, CONepPXAallnX
3HaueHHe 4. Eciu norpedyercs M3 yucaa 4 moay4uTs UMcio 21 He MeHee yeM
3a MATh KOMaHI, TO CYLIECTBYIOT ABa peuleHHsA. Ecau xe norpedyercs no-
JAy4MTh yHcao 21 U3 yucena 6 He Gosee yeM 3a MATh KOMaH[, pelieHUs He Cy-
LIECTBYET.

OTrBeT: 22112,

HNcnoauurens PoboT

B papuantax 'MA no uHdopmarike ecTh 3amaHusi, rae Heobxooumo
NpUBECTH pa3BépHYTHIA oTBeT. [lpuMepbl TAaKMX 3aJaHMM M PAcCMOTPUM
HHXE.
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Heo0Gxon1MMo COCTaBUTh TPOTPaMMYy, MPUMEHHWB CUCTEMY KOMaHI HEKO-
Toporo opMaabHOTO MCTIONMHHTENA. s ynobcTea yTeHHs 0OLIyIO IS Bcex
3afa4 yactb opMyJIMPOBKH He OVIeM NMOBTOPATH MHOTOKPATHO.

OO6masn 9acTb (GOPMYITHPOBKH 3aJaHHA

Ucnonuutens PoboT nepemMeliiaeTcsi no 1njiockocTH, pa3buToii Ha kier-
KH. Mexay coceHUMHM KIeTKaMM TUIOCKOCTH MOXET CTOSITh CTeHa, Yepe3 Ko-
Topyio PoBot xonuts He moxer. [Ipu noneiTKe npoiiTh ckBo3b creHy Pobor
pa3pyliaercs.

Cucrema KoMaHa ucrionHutens Pobort:

Komanpga OnucaHne KoMaHAb

3aKpacHUTh KIETKY, B KOTOpOit

3aKpacuTe
P crout Pobot

anepx nepeMecTuTh PoboTa Ha KIEeTKy
BBEPX

BHUS nepemecTHTh PoboTa Ha KIeTKy
BHH3

BEBO nepemMecTHTh PobGoTa Ha KNeTKy
BJIEBO

BnpaBo nepemMecTuTh PoboTa Ha KneTky
BIpPaBo
MpoBepKa OTCYTCTBHUSI CTEHBI

cBepxy CBOGOIHO CBEPXY: CTE€Hbl HET — MCTHHAa,

HHa4¢ — JIOXb

NpoBepKa OTCYTCTBHSI CTCHBI
CHM3Y_CBOBOOHO CHM3Y: CTeHbl HeT — MCTHHA,
HHaye — JIOXKb

MpoBEpKa OTCYTCTBHA CTEHBI
cneBa cBOOOOHO cjliepa: CTE€HbBl HET — HMCTHHA,
HHa4¢ — JIOXb
MpoOBECpKa OTCYTCTBHMA CTCHBI
CHpaEa_CBC@OI{HO cripaBa: CTE€HblI HET — HCTHHA,
HHa4y€ — JIOXb

orepaTop  BETBAEHHS:  eCliU
<ycloBue> BEpPHO, TO BHI-
MOJHUTh <nocneloBaTellb—
HOCTE _KOMAaHI>

ecnu <ycloBue> TO
<IOCNeNOoBaTEeJIbHOCTE KOMaHI>
BCe

onepaTop LMKIAa: NOKa <yc—
JIOBME> BEPHO, BBIMOJHATH
<MOCIeNOBATEBHOCTE _
KOMaHnO>

HLI noka <ycClnoeue>
<NOoCJIeHOBaATEJIBHOCT b_KOMaH.H)
KL

KOMaH..[lhl B YCIOBHSAX MOXHO Dﬁ'beJIMHHTb Npy MNOMOLUH JJOTHYECKHX
byHkumit ¥, WM M HE.

HavansHoe nosioxeHue PoGora orMeuyaercss B KJETKE Ha IUIOCKOCTH
BykBoii P.
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Hanpumep, cienyroliMii anroput™ 3acraeiaser PoGoTa 3akpalumBaTh
KJIETKH IO JHArOHAIM CHHU3Y CJieBa BBepX BIIPAaBO A0 TeX IOp, ITIOKa CBepXy
He TIOSIBUTCS CTEHA.

HlL IOKa CBerY_CBO@O.EHO

3aKpacuThb

BEEpPX

BIPABO

KL

[Ipumep 7.4. 3ananue ¢ pa3BEPHYTHIM OTBETOM

Ha DeckoHeyHOM TMofe KJIETOK MMEETCH TOpH-
30HTaIBHas cTeHa. [InMHa creHsl Heu3BecTHa. PoGot
P pa3MeLUEH B OJJHOH M3 KJIETOK HEIOCPEICTBEHHO MO
cteHoit. Tounas HauvansHasa nosuius PoGora Heus-
BecTHa. BosmoxHoe HavanbHoe nonoxkeHue PobGora
TPUBEAEHO HA PHC. a).

a) Hanuiuute mns PoGoTa anropuT, 3akpailiM-
BalOWMI BCEe KJIETKM, PACIONOXKEHHEBIE 10 CTEHOMH
W npuaerarolye K Heil. HanpuMmep, mis npuBencH-

HOro BeIlle pHc. a) PoGoT gomkeH 3akpacuTh cie-

:—: AYIOLIME KJIETKHU (CM. pHC. D).
KoneyHoe mnonoxeHue Pobora Moxer OBITH
MPOM3BOJILHEIM. AJITODUTM JOJKEH PEIlATh 33134y
6) JJ1s1 IPOM3BOJIBHOTO pa3Mepa CTeHbI U 1000l gomny-

CTHMMO# HavyanbHOM no3uuuu Pobora.

3anuiluTe aIrOPUTM B TEKCTOBOM PENAKTOPE M COXPaHHMTE €ro Ha pabo-

YeM CTOJIE B TEKCTOBOM (haiifie C MMEHEM «aJITOPUTM».

Pemwenue. Pa3obeém 3anauy Ha nom3amayu:
1. TlpuBectu Pobota B HayanbHOe MOJIOXKEHHE, MYCTh 3TO OyneT
KpaiiHee JIeBOE TOJIOXKEHHE, TIe HAYMHAETCS CTEHA.
2. 3akpacHThb Bce KJIETKH MONPS] 10 KOHIIA CTEHBI.
3anuwem dparmeHT anropurma, npusogsiiero Pobora B kpaitHee
JieBOe TOJIOXKEeHHE:

Komanpa OnucaHue koMaHpgbl

HLl [OKa He CBepxy_CBoéo.ﬂHO B umkine MaéM D0 KOHIIA CTEHBL.

BJIEBO IMocne BeImOnHeHMA 1KKiIa Po-
KL 60T OKaXeTcsd Ha OJHY KIETKY
BIpaeo nesee creHbl. [losTomMy HeoOxo-
ITUMO CMECTHTbh €ro Ha MO3HIIHIO

BIIPaBO.
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Teneps 3anuiem (parMeHT alropuTMa, 3actapisionmit Po6ora 3akpa-

LIMBATHL KJIETKH 10, CTEHOI:

Komanpa

OnucaHue

HI MOKa He CBepxXy_cBobomHo
2aKpPacuTh
BIPaBO

KII

B uMKIe NpPOMCXOIMT 3aKpacka
BCEX KJIETOK, PAaclOJOXEeHHBIX
noja creHoi. LlMkn 3asepuiaercs,
KaK TOJBKO JIOCTMTHYTa MOCJEl-
HSISl KJIETKA 1101 CTEHOMH.

O06BenMHUM MOAYYHBIIHECH (PParMeHTHl B €MHYIO IPOrpaMMy M CoXpa-

HUM eé€ B daiine:

HLl [0Ka
BJIEBO

KIL

BIIPABO

HL, TOKa
3aKpacuTh
BNpaBo

KLl

HE CBepxy_CcBOOOOHO

He CBery_CBOﬁOIIHO

IMpumep 7.5. 3ananue c pa3BEPHYTHIM OTBETOM

Ha GeckoHeYHOM 10Jie KIETOK MMeeTCs BepTHKalbHas

creHa. JInuHa creHbl Heu3pecTHa. PoboT pasMelliéH B OgHOM
W3 KJIETOK HEINOCPEACTBEHHO ClieBa OT CTeHbl. TouyHas Ha-
yanbHas no3uura Pobora Heu3BecTHa. Bo3amoxHoe Havyalb- P
Hoe nonoxeHue PoboTra npuBeaeHoO Ha pUc. a).

Hanuummre mis Pobora anroput™, 3akpallWBalOLIWi
KJIETKM, PACMONOXEHHBIE CJIeBa OT CTEHbl WM MpUIErao-
uiMe K Heil 4epes ofHYy HauWHasl ¢ caMOM HMXHENH KIIeTKH.
Hanpumep, ans npuBen€HHOro BhIlIE pUCYHKa a) PoGor

NOJIKEH 3aKpacHTh Clieaylollue KIeTK! (cM. puc. 6).

KoHeuHoe nonoxenue Pobora MoxeT ObITh TPOU3BOJIb- a)
HBIM. AJITOPUTM J0OJIKEH pPeLlaTh 3ajauy Ui ITPOM3BOIBEHOTO
pasMepa cTeHbl M JII000H JONYCTUMOI HAYaILHOMH MO3HULIMU

PobGora.

3anuuinrte QIMOpHTM B TEKCTOBOM pEOaKTOpPE M COXpa-

HUTE ero Ha paboueM cTojie B TeKCTOBOM daiiie ¢ UMEHEM B

«@JITOPUTM».

Pewenue. Pa3obwéM 3anauy Ha nogsamauyu: — =
1. IMpuBectn Pobora B HayalbHOE IOJIOXKEHUE;
nycTh 3T0 OyIeT KpailHee HHXKHEe NMOJIOKEHHe, THae Ha-

YHHAETCHA CTEHA.

2. 3akpacuThb Bce KIETKM 4epe3 OfHY A0 KOHUa _| -

CTEeHBI.

3anuueM ¢parMeHT anropMtMa, npusoasiinero Pobora

B KpaiiHee HUXKHEE MONOXEHHE:

6)
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Komanpa

Onucanue KoMaHAbl

HIl [IOKa He crpaea_CceBoOOOHO
BHUZ

KL

BBEpX

B uMkie WméM 00 KOHLA CTEHbI.
IMocne BeMoONHeHUsT LMKIa Pobor
OKaXeTCSl Ha OJHY KIETKY HHXE
creHnl. [loaromy Heobxomumo
CMECTHTB €ro Ha Mo3uuM BBer.

Teneps 3anuiiem dhparMeHT aropuTMa, 3actasnsowuii Pobora 3akpa-
LIMBATh KJIETKH ClIeBa OT CTeHbl Yepe3 OfHY:

Komanga

Onucanne xomaugbi

HI [OKa He crnpaea_CBOOOOHO
33aKpacuThb
BBEPX
ecny He crpaBa_cBOOOAOHO
BBEPX
BCE

KI1

B uMK/ie npoMCcXonuT 3aKpacka
KJIETOK, PACIOJIOXEHHEIX Clle-
Ba OT CTEHEI Yepe3 O HY.

B UMK BlOXeH YCIOBHBIH
ornepaTrop, KOTOPbI  COBH-
raer Pobora BBepx 6e3 3a-
KpallMBaHUs B ciy4dae, ecs
crpaBa €cTb cTeHa. Llukn 3a-
BEPLUAETCS, KaK TOJNBKO JOCTH-
THYTA MOCIENHAA KJIETKa C/IEBa
OT CTEHHI.

O6beIMHUM MONYyYMBILIMecs: DPArMeHThl B eIHHYIO POrPpaMMy M COXpa-

HHUM eé B haiine:

HIL rnokKa He cnpasa‘csoﬁonﬂo

BHU3
KL
BBEpX

HLl NOKa He chnpaka_ CBOOOOHO

3aKpacuTe
BBEpPX

ecnM He cnpasa_cBODOOHO

BBEDPX
BCE
KILL

3agaHus A CAMOCTOATEIBHOTO pelieHnst

3ananusa c BeibopomM oaHOro oTBETA

ITpumep 7.6. 3HaueHHe NEpPEeMEHHOH P, BBIYMCICHHOW B COOTBETCTBHH

¢ ¢parMeHTOM NPOrpaMMel

uen P:=1, I:=2
HII moka I <=4
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J:=I+1
HU Toka J <=4
P:=P* (J-1I)

J:=J+1

KL,

I:=1+1
KL
paBHO
1) 1 4)6
2) 2 5) 8
3 -2

IIpumep 7.7. 3HaueHue mnepeMEHHOI P, BLIMMCIEHHOII B COOTBETCTBHUU
¢ (parMeHTOM MPOrpaMMbl

uen P:=7, I:=1
HU noxka I <=3

Ji=4-1
HU noxka J>=1
P:=P+J+1
J:=J-1
KIL
I:=1I+1
KL
paBHO
1) 19 4) 12
2) 20 ‘ 5) 11
3) 27
IIpumep 7.8. 3HaueHue nepeMeHHOM S IIOC/Ie BBINOJHEHWs (parMeHTa
MporpaMMel

uen X:=0, §$:=5
HU roxka X <=4

S:1=5+X
X:i=X+1
KL,
paBHO
1) 9 3) 11
2) 6 4) 15

IMpumep 7.9. I1pu BeINONHeHUH dparMeHTa IPOrpaMMBbl

yen X:=1, 8:=0

Hl noka X >=38
S:=5+X
X:i=X+1
BelBOO S, "

KL

Oyner HarieyaTaHO

1) 13 3) 136

2) 013 4) 0136

"
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3apna4ga 7.10. [1pu BbinonHeHuH dparMeHTa NPOrpaMMBbl

uen X:=1, 5:=0
HLI noka X > S

S:=5+X
X:=X+1
K1
BEIBOI S
OyleT HaneyaTaHo
1) 3 3) 0136
2) 13 4)6

3ananusa c KPATKHM OTBETOM

IIpumep 7.11. McnonHurens BBIYMCIWUTEND MMEET CIESAYIOUIYIO CHCTEMY
MPOHYMEPOBAHHBIX KOMaHII:

1.BHYUTKM @OE&;

2.yMHOXE Ha TpPH.

[lepBasi BbIMMTAET M3 YMCIA IBAa, a BTOpas YMHOXAaeT YMCIO HA TPH.
AJITOPHTM, Nnpeobpasyiluil Yueio 7 B yKcio 27, 3aMChiBaeTCs B BUIE MO~
CNeI0BATEIbHOCTH KOMaHI 1122, 4TO COOTBETCTBYET:

1. BHYTK OBA;

1. BuuTH OBa;

2. YMHOXb Ha TpHU;

2. YMHOXBE Ha TpM.

3anuiuuTe MOPSAAOK KOMaHA aITOpMTMa, Mpeobpasyouero 4yucio 4
B YMCJIO 22, coepKallero He bosee NnaTH KOMaHL,

[pumep 7.12. Wcnonuutesnb BelMUCIUTENL UMEET CICOYIOUYIO CUCTEMY
MPOHYMEPOBAHHBIX KOMAHII:

1. nenu Ha dYeTHpe;

2. npubaBb ONMH.

IlepBasi nenMT YMCIO Ha YEThIpE HAlENO, a BTopasi MpUOaBIsET K YUC-
1y eAHHHILY. AJITOPUTM, MTpeobpa3yloliuii YHcio 2 B YMcho 1, 3aruchIBaercs
B BHIE ITOCNEN0BATEIBHOCTH KOMaHI 221, YTO COOTBETCTBYET:

2. npubaBb OOMH;

2. npubaBe OOMH;

1. nenm Ha dYeTHpe.

3anuiuMTe MOPANOK KOMAaHI ajlroputMa, npeobpasywoluero yucio 14
B 4MCNO 2, conepxailero He GoJsiee MATH KOMaHI.

IIpumep 7.13. HcnonHutenb BBIYMCINTENbL MMEET CHCOYIOIIYIO CHCTEMY
MPOHYMEPOBAHHBIX KOMaHII:

1. npubaBe »OBa;

2. yMHOXb Ha TPH.

INepBas npubaBIsSIeT K YMCIy IBa, a BTOpas YMHOXAaeT YWCJIO Ha TPH.
AJITOPHUTM, NMpeobpasyioUIMil YMCIo 5 B 4HCI0 29, 3aNMChIBacTCa B BUIE T10-
CJIEIOBATENLHOCTH KOMaHa 1121, YTO COOTBETCTBYET:
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. npnbaBe OBa;
. npubaBs OBAa;
. YMHOXE Ha 'I‘pVI,‘-
. npubaes IOBa.
3anuuuTe MOPSIIOK KOMAH[ AIropuTMa, rnpeobpasyiomero uucino 2
B YMCJO 24, conepxalluero He 6oJiee NsTH KOMaHI.

s e

Ilpumep 7.14. WUcnonnurtens BeluMcnuTens MMeeT CIEOYIOUIYIO CHCTEMY
MPOHYMEPOBAHHBIX KOMaH!

1. BHIUTHM TDM;

2. YMHOXB Ha MOBAa.

IlepBasi BBIYMTAET M3 YMCIA TPH, a BTOpas YMHOXAaeT YHCJIO Ha IBa.
AJITOpPUTM, NIpeoOpasyownii yucao 2 B yucio 10, 3anMceIBaeTCs B BUIE MO-
CIIeOBaTEIbHOCTH KOMaHLl 2212, 4YTO COOTBETCTBYET:

2. YMHOXE Ha QOBa;

2. YMHOXb Ha IBa;

1. BEIYTHM TPM;

2. YMHOXb Ha IBa.

3anvuuTe MOpPSNOK KOMaHI alropuTMa, rnpeodpasyrollero 4ucio 5
B uMcio 11, cogepxaitiero He Gonee YeThIPEX KOMaH/L.

Ilpumep 7.15*%. MUcnonHuTtens BeIYMCIMTENE MMEET CAEAYIOLIYIO CUCTEMY
MPOHYMEPOBAHHBIX KOMAaH:

1. momyuM HOJBL CHpPaBa;

2. BHIYTM OIOMH.

TlepBas JONMCHIBAET K YHUCTY HOJIb CIIPaBa, a BTOPas BBIYMTAET M3 YKCIa
eIUHHLY. AJITOPUTM, Npeobpa3yoluii ykcio | B yucno 890, 3anuceiBaeTcs
B BHIE MOCIEN0BATE/IbHOCTH KOMaHI 12121, YTO COOTBETCTBYET:

. JOMMIIM HOJEBE CHOpPagBa;
. BEIYTHM OIMH;
. OONMIUIM HOJIE CHOpaea;
. BEIYTM OOMH;
. OOMMUM HOJIb CHpaBa.

3anuiuMTe NMOPANOK KOMaHI alIropuTMa, npeobpasyoliero 4ucio 15

B yucno 1380, conepxauiero He HoJsiee NATH KOMaHI.

S I S

Ilpumep 7.16*. Ucnonuurens BeluvcinTeNb MMeeT CIEAVIOUIYIO CHCTEMY
I'IDOHYME]DOB&HHBIX KOMaHI:.

1. monuuwy HOJNb cnpaea;y

2. BHYTH TPH.

[MepBasi HOMKMCBHIBAET K YMCIY HOJIb CIIpaBa, 4 BTOpasi BEIYUTAET M3 YKC-
J1a TpU. AJITOPUTM, Tipeobpasyrowuit yucno 7 8 ynucino 340, sanuceiBaeTcs
B BHE MOCAEA0BATENBHOCTH KOMaHa 21221, 4TO COOTBETCTBYET:

2. BEIUTH TpU;

1. ponumuM HONE CHIPAaBA&;

2. BHYTH TPW;
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2. BRIUTH TPM;

1. gommut HONB CrpaBa.

3anuuiMTe MOPANOK KOMAaHI alropuIMa, Ipeobpasyiolero 4umcio 6
B yucio 5670, comepxailiero He 6osee NMATH KOMaHI.

ITpumep 7.17*. Hcnonuutens BerYMCINTEND MMEET CIENYIOLIYIO CHCTEMY
HpOHyMEPOBaH HBIX KOMaHIo.

1. yMHOXE Ha QOBa;

2. YMHOXb Ha TpM;

3. BRIYUTM OOMH.

[lepBasi yMHOXaeT YMCJO Ha JBa, BTOpas YMHOXAaeT YMCJIO Ha TpH,
a TPeTbsl BLIYMTAET M3 YMC/JIAa OOMH. AJITOPUTM, NMpeobpasyioliunil yuciao 2
B yucio 18, 3anuceIBaeTcs B BUIE MOCNEN0BATEIBHOCTH KOMaHa 1312, uTo
COOTBETCTBYET:

1. yMHOXE Ha IOB&;

3. BEIYUTHM OOWH;

1. yMHOXEL Ha nBa;

2. YMHOXb Ha TpPH.

3anuuMTe MOPANOK KOMaHA anropMt™ma, rpeobpasyioliero 4ucio 4
B 4yMcio 15, conepxalero He Gonee MATH KOMaHI.

IIpumep 7.18%. Ucnonuutens Bolumcnutens MMeeT cIeoylOLyl0 CHCTEMY
MPOHYMEPOBaHHLIX KOMaHI:

1. yMHOXE Ha IBa;

2. YMHOXb Ha TpHU;

3. npubaBes OOMH.

[lepBasi yMHOXAeT 4YMCIO0 Ha ABa, BTOpasi YMHOXAEeT YMCJIO Ha TPH,
a TpeThksl NPUOABNSET K YUMCIY eIUHHULLY. ANTOPUTM, TNpeobpasyiollnii YucIo
2 B YMCIO 26, 3aNMCHIBAETCsA B BHUIE TMOCAENOBATENIbHOCTH KOMaHa 2131,
YTO COOTBETCTBYET:

2. YMHOXb Ha TpPH;

1. YyMHOXb Ha nOBa&;

3. npubaBb OOMH;

l. YMHOXEL Ha OBa.

3anuuMTe MOPANOK KOMaHI alroputMa, Ipeobpasylolero 4Yucio 3
B 4YMCIIO 23, comepxKaluero He Goee MATH KOMaHII.

150



3agaHuA ¢ pa3BEéPHYTHIM OTBETOM
O61uast yacTe GOPMYJIMPOBKH 3a1aHUs NPUBEAEHA Ha . 143,

IMpumep 7.19. Ha GeckoHeuHOM Moie KIeTOK UMEETCsl Bep-
THKaJbHaa cTeHa. [JnuHa cTeHbl Hen3BecTHa. PoboT pas-
MelIEH B OIHOM M3 KJIETOK HerocpeACTBEHHO cnpasa OT P
creHsl. ToyHasi HavyanbHas no3uuus Pobora Heu3BecTHa.
Bo3moxHoe HayanbHoe mosnoxeHue Pobota npuBeneHo
Ha pHC. a).

Hanuwmre ana PobGorta anropuTm, 3akpaliMBalollMii Bee
KJIETKH, PAcCMOJIOKEHHBIE CrpaBa OT CTEHBbl M MpWieraiiye
K Hell. Hanpumep, mnda npuBeAE€HHOro BhILIE PHUCYHKa a) a)
Po6oT nomxkeH 3aKpacuTh creyolme KIeTKH (cM. puc. 0):

KoneuHoe nonoxeHue PoGora Moxer ObITb NPOM3BOJIb- — -
HBIM. AJITOPUTM [IOJIKEH pellaTh 3agady Uil POU3BOJILHOIO
pa3Mepa cTeHbl M 11000# JonycTUMON HavyalbHON MO3ULIMHK
Po6ora.

3anuiuMTe AITOPUTM B TEKCTOBOM pENakTOpe M coXpa-
HMTE Ha paGodyeM cTojie B TEKCTOBOM (haiiie ¢ MMEHEM <«al- — —
TOPHUTM>». — -

6)

ITpumep 7.20. Ha GeckoHEYHOM T0JIE KIIETOK HUMe-
€TCA TOpHU30HTa/IbHasA CTEHa. ,E[m-ma CTCHBI HEC-
u3BecTHa. PoBoT pasmelnéH B OMHON M3 KIETOK P
HEMocpeicTBEHHO Mo cTeHoi. TouHas Hauaib-
Hasi nosuuusi PoBora HenssectHa. BoszmoxHoe
HayanpHOe MonoxeHue PobGoTa mnpuBeneHO Ha
pMc. a).

a)

Hanunmre mwia Po6ora anroput™, 3akpalinBa-
IOLHH KaxX/abie JBe KJIETKH [MOAPA/, PACTIONOXKEHHBIE
MOl CTeHOM M mpuieraioime K Heil. Hanpumep, mis
NpHBENEHHOIO BhIlLEe pUcYHKA a) Pobor nomkeH 3a-
KPacHTb CIEOYIOUIHUE KJIETKH (CM. pUc. 0):

KoHeuyHoe nosnoxeHue Pobora MOXeT ObITh Mpo- IR
H3BOJILHBIM. AJITOPUTM AOJDKEH pellaTh 3amady s 6)
MPOU3BOJILHOTO pa3Mepa CTeHbl M JNI000H MOIMyCTH-

MOif HayalbHO#M no3uinu Pobora.

3anuIuKTe ANITOPUTM B TEKCTOBOM pelakTope M COXpaHUTe Ha paboyeMm

CTOJIE B TEKCTOBOM (haiifie C MMEHEM «aJiTOPHTM».

Ipumep 7.21.

Ha OeckoHeyHOM TONe KJIETOK MMeeTcsl BepTHKalbHasi cTeHa. JnHHa
CTeHbl Heu3BecTHa. Po0oT pa3melléH B 01HON M3 KJIETOK HETOCPEACTBEHHO
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crpaBa oT cTeHbl. ToyHasi HayanbHas mosuums PoGota Hens-
BecTHa. BoaMoxHoe HauanbHoe nosoxkeHne PoGora npusene-
P HO Ha pHC. a).

Hanuwure mna Pobora anropur™m, 3akpaliuBalolIWi
KJIETKH Yepe3 OIHY HauMHasi ¢ caMOit HMXKHeH KIeTKH, pac-
TMOJIOXEHHBIC ClipaBa OT CTEHbl M IMpHIErarwliHe K HE.
Hanpumep, s npuseaéHHoro Boilie puc. a) Pobor nomxeH
3aKpacyTh CACAYIOIIHE KJIETKU (CM. pHUC. 0):

Koneunoe nonoxenue Pobora mMoxeT ObITH MPOM3BOJIbL-
HbIM. AJITOPMUTM IOJ/DKEH pPEllaTh 3alJayy IUis TPOM3BOJBHOTO
| pa3Mepa CTeHbl M J060i ITOMyCTHMOM Ha4YallbHOW MO3HMLHMK
Pobora.

3anuuInuTe aNropuT™M B TEKCTOBOM PEIaKTOpe Y COXpaHUTe
Ha paboyeM cToNe B TEKCTOBOM (haiiyie ¢ UMEHEM «aJITOPHTM».

a)

6)

rNMABA 8
TEKCTOBbLIE MPOLECCOPbI

Iisi paGoThl ¢ TEKCTOBBIMH JIOKYMEHTAMM B KOMITBIOTEPAX MPHMEHS-
I0TCSl CIIELMATIbHbIE TPOTPAMMEI — TEKCTOBBIE PENAKTOPbI. TeKCTOBbIE pe-
NAaKTOPbI MO3BOMIAIOT CO3[AaBaTh, PENaKTUPOBATh, COXPAHSTh, BLIBOIUThL Ha
9KPaH Y TOTOBUTD K eyaTH aitsibl, conepxaliiue TeKCTOBYIO MHGOPMALIMIO.
[IpuMepsl TEKCTOBBIX pefakTopoB — Ol0KHOT, penakrop WordPad, Bxons-
LIMe B PYNIy CTaHAAPTHLIX MporpamMM cemeiictea Windows.

Bonee MolHble COBpeMeHHBbIE TEKCTOBbIE DPENaKTOPbl — TEKCTOBbIE
npoueccopbl — UMEIOT 3HAYUTEBHO GoJibllie BO3MOXHOCTEH Mo odopmie-
HHUIO TEKCTOB: MOArOTOBKA JOKYMEHTa K redart, paboTa ¢ pasienamu, pu-
CYHKaMH W TabJMLlaMM, aBTOMaTH4YECKas HyMepalMsi PUCYHKOB, COCTaBe-
HHE OrMaBieHMit U MHoroe apyroe. LIIMpoko H3BECTHBI TEKCTOBBLIE MPOLIEC-
copsl OpenOffice.org Writer, Microsoft Word.

B kayecTBe npuMepa TEKCTOBOTrO npoleccopa OyaeM paccMaTpuBaTh HH-
Tepdeiic u TexHoMoTHU paboThl ¢ TekcToM Microsoft Word 2003.

JTiobble neficTBHS B TEKCTOBOM MPOLIECCOpPEe MOXHO BBITIOJHUTE Pa3HbI-
MM criocofaMu: ¢ MCNOJIb30BAHUEM KHOMOK MaHEeIM UHCTPYMEHTOB, TOPSYMX
KJIaBHILI, TUAJIOTOBLIX OKOH, KOMaHI MeHI0. B nocobuu He paccMaTrpuBaloT-
sl BCe TEXHOJIOTMM 0OPMIIEHUSI TEKCTA, MPUBEICHDI JIUIIbL HEKOTOPhIEC BO3-
moxHocTH. Bosiee monpo6Ho paboTta ¢ TEKCTOBBIMHM MPOLECCOPAMM paccMa-
TPUBAETCS B KOMITBIOTEPHBIX NTPAKTHKYMaXx.

B xadecTBe CTPYKTYPHbIX EIMHHL MAlIMHOIMCHBIX JIOKYMEHTOB BblIE-
TISIIOT CUMBOJIBI, CTOBa, ab3alibl, CTPAHULIBI M pa3fieNbl.

DopmaTHpPOBaHHE TEKCTa — Ipolecc o(hoOpMIIEHHS TEKCTa, U3MEHSIO-
IIMif eTO0 BHEIWIHWH BMI, ohOpMIIeHHE, HO He colepxaHue. K nmapamerpam
¢opmaTtupoBaHMs OTHOCATCSI, HanpuMmep, HauepraHue wpudTa, MEXIY-
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CTPOYHBIH MHTEPBaT, MOJS M OPUEHTALIHs CTPaHMUB W Ap. Jns Kakmol
CTPYKTYPHOI €AMHMIIBI MOXHO YCTAHOBHMTL CBOM MapaMeTphl hOpMaTHPOBa-
HUSL

[pu odopmieHHH TeKCTa MOXHO CHayala YCTAaHOBHMTH MapaMeTphl
¢opmaTHpoBaHus, a 3aTeM HabpaTh TeKcT. [Ipyras BO3MOXHOCTh — CHa-
yaja HabpaTh TEKCT, & 3aTeM, BbLIEAds ero ¢parMeHThl, 3a1aTh rnapame-
Tpbl hOpMaTHPOBAHMSA.

Pa6ora ¢ (pparmenTamMu Tekcra

Boiaenenue hpparMeHTOB TeKCTa

(Dparmen'mu Ha3bIBACTCA HENpepbIBHAA 4YacCTh TEKCTA. BoinenurTs
Cb]}al‘MEHT — 3HAYHUT MOJACBETHTD €r0 C MMOMOIIBIO MBILIKW WJIH KJIABUATYPBI.

Cameslil mpocToit crioco® BeuieneHus (pparMeHTa — C MTOMOILLBIO NPOTA-
rMBaHUA MbIMLIO. [is 3TOTO cleayeT YyCTaHOBUTH KYPCOP MBILIH B Ha4ano
WU KoHell Tpebyemoro ¢parMeHTa, HaXaTh M YACPXKUBATH JIEBYIOD KHOIIKY
MBILLIM M MepeMellaTh yKasarteiab. [IpoTsarusarh Kypcop MOXHO Kak IO ro-
PH30HTAJIM, TAK U MO BEPTUKAIM, [IPH 3TOM [IPOMEXYTOUYHbIE CTPOKH TEKCTa
BBLACAAIOTCS LIETMKOM, a HadalbHasi W KOHEYHas — 10 MMOJIOXEHWIO Kyp-
copa.

BoiaenenHas 00acThb OKpaluBaeTca B Apyroi useT. [ CHATHA BbI-
JASJICEHHA JOCTAaTOYHO LIETKHYTEH MBIIIBIO B Mo0oi yacTH HNOKYMEHTa.

Ecnu HeoOXoauMMO BBIAETUTH NMPOH3BOJIbHBIH NPAMOYroNbHbIH (par-
MEHT TeKCTa, clieflyeT CHaYala HaXaTb KJaBuuly Alt ¥ 3aTeM yaepXuBaTh e€
HaXaToMH NpH BbLIeTeHUH (pparMeHTa MBIILBIO, KAK OMMHUCAHO BLILIE.

Jleroe nosie JOKYMEHTA Ha3bIBAIOT MOJ0Ocoii BeygeneHus. [1pu nepe-
MEILEHHH Kypcopa MBILUH B M0JOCY BbLAEJEHWs OH NMPHHHUMAaeT BUA Oesioi

CTPEJIKM C HAKJIOHOM BITPABO (ﬁ). [Mpu 5TOM 1IEIYKOM MBI MOXHO Bbi-

JEJIUTh ONHY CTPOKY. ECNM Xe HaXaTh M YIEPXKXHBATH JIEBYIO KHOIKY MBILIH,
NPH TIPOTATUBAHUM BHIIENSAIOTCA HECKOJIBKO CTPOK.

BbICTPO BBIIEAHTH CIIOBO, NpelIoXeHHe, ad3all UM BeCh TEKCT MOX-
HO IUEeTYKaMH MBILIK. s 3TOro Hago MOMECTHTH Kypcop B Jlo0oe MecTo
clioBa, MPEUTOXKEHUST WK ab3alla COOTBETCTBEHHO W BBITIONHUTEL NEHCTBHSA,
OMUCAHHEBIC HHXC B Taﬁnuue.

BbicTpoe BbigeneHue hparMeHTOB TeKcTa

Boigennembii Reiictame
tparmenr
CIIOBO NBOWHOM 1IETYOK MBILIH
MpEeITIOXEHHE Ctrl + mea4oK MeliIH
ab3au TPOHHOM LLENYOK MBIIIH
TPOMHOM LIEIYOK MbILIK B MOM0CE BbIACACHHS (Ha
BECh JOKYMEHT JIEBOM TioJE)
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Hpyroit crioco® BbideleHHAs (ParMeHTOB TEKCTA — HCNOJIb30BAHME
KJaaBHATYPBI. 15 3TOro cliefyeT Kypcop NMOMECTHTh B Hauano dparMeHra,
HaxaTs knapuiny Shift, ynepxuearh e€ M, HaxKMMas KIaBHLIK CO CTPEIKaMH
BJIEBO, BIPABO, BBEPX WIM BHMU3, MEPEMECTHTh KYpCOp B KOHEU (pparMeHTa.
[ns BeiaeneHus O0abILKMX (PparMeHTOB MOXXHO MCIOIb30BaTh KiaBHiik Page
Up unu Page Down. [1s BblaeneHMs TEKCTA OT TEKYLUETO IOJOXEHMS Kyp-
copa 10 Hauajla WK KOHLIA CTPOKH C/IenyeT NpU Haxartoi kiapuuie Shift Ha-
kathb ki1asuiy Home unu End coorsercrBeHHO.

Jlist Beifie/IeHHSI BCETO MOKYMEHTA HCIONB3YIOT KJIaBHIIK Ctrl +A.

Ecnu tpebyercsi BbLACNNTL HECKOJIBKO OTAEIbHBIX (pparMeHToB, pac-
MONOXEHHBbIX HE MONPAL, BBLIEIAIOT IEPBLIA (pparMeHT, 3aTeM HaXKHMAaloT
knasuuy Ctrl u, ynepxupasi e€, BbLANSIIOT OCTabHbIe (DPArMEHTBI.

KonupoBaHue U mepeMelmieHue
dbparMeHTOB TeKcTa

[pu Konupoearuu ucxonHbi HparMeHT coxpaHseTcs, KOnusi hparmeH-
Ta MOXeT ObITh NOMellleHa B APYroe MecTO 3TOro Xe NOKYMEHTa, B ApYyroi
NOKYMEHT WM B Apyroe npunoxenue. [Tepemeujerue HparmMeHTa OT KOMH-
pOBaHMsI OTIMYAETCS TeM, YTO ()parMeHT He COXpaHseTCsA Ha TpeXHeM Me-
cTe.

[na xonupoBaHUs U TepeMelleHus GparMeHTOB JOKYMEHTA UCIONb3Y-
etcs Oyghep obmena.

Bydep odmena (aurn. clipboard) — obnacth onepaTuBHON namMaTy
KOMIIBIOTEPA, B KOTOPOH MOTYT COXpPaHATbLCA NAHHBIE Pa3IMYHBIX (oOp-
MaToB [UIA [EPEHOCA MJIM KOTIMPOBAHMS MX MEXAY MPUIOKEHUSAMH MU
YaCTAMH OAHOTO NMPHIOXEHHS.

IMocnenoBaTebHOCTb AEHCTBUI NMPHU KOMMMPOBAHMM WIH NepeMeILeHHH
bparmeHTOB:
1) BbLIENMTE (hparMeHT JOKYMEHTA,
2) BbLIENEHHBIM )parMeHT ckonuposarth B 6ydep o6MeHa ¢ cOXpaHEeHH-
€M Ha NpexHeM MecTe WK 3abpaTh B 6ydep oOMeHa Ge3 coxpaHeHUst
Ha MpPexXHEeM MECTe;
3) Kypcop noMecTHTh Ha TpebyemMoe MecTO B JOKYMEHTe W BCTaBHUTh

¢parmeHT U3 Oydepa.
3abparb B 6ychep CK:";‘:::”" Bcrasute
(npu nepemeweHun) (npw uoniposanuu) us 6ydepa
KHonku s
naHenu ﬁ m
HHCTP]’HEHWB
Komanpa
MeHIo Boipesarb Konuposath BeraButh
«Mpaeka»
Ctrl + X Ctrl + C Ctrl + V
Foptue WK WIH WU
KnasHuM Ctrl + Delete Ctrl + Insert Shift + Insert
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bonee OpICTPRI crioco® KOMUPOBaHMS WM NepeMelleHus pparMeHTOB
B NIpefiesiax OAHOIO JOKYMEHTA M XKesaTelbHO B TIpefiesiax OIHOTO 3KpaHa:
1) BeLIENUTE TPeOyeMRlii hparMeHT;
2) nns nepeMelleHuss — MepeTalidTh MBILILIO (parMeHT Ha HOBOe Me-
CTO;
3) wis KONMPOBaHMsA — HaxaTh Kiapuinry Ctrl 1, yaepxKusas e€, H rnepe-
TAWUTE MBILIEI (hpAarMEHT HAa HOBOE MECTO.
IIpu TakoM criocobe Gydep 0OMeHa He MUCITONb3YETCs, [TOITOMY HEBO3-
MOXHO NMOBTOPHO BCTABUTh TOT XK€ (hparMeHT B APYTrOoe MECTO NOKYMEHTA.

Konuposanue dpopmara

Ina dopmaTupoBanus ¢pparMeHTa TOKYMeHTa, KaK IpaBuio, Tpebyercs
BBINOJIHUTE HE OIHO, a HECKOJIbKO AeHCTBUM, HANpUMep: BrIOpaTh HavyepTa-
Hue wmpudTa, rapHUTYPY, pa3Mep, paccTOsiHHe MeXIy CTpoykamH abzaua.
Ecnu B HoKyMeHTe yxKe ecTb (DpPArMEHT C COOTBETCTBYIOLIMMH MapaMeTpaMu
(hopMaTrupoBaHus, MOXHO cKOMMpoBaThk opMar. [1s1 3TOro HyXHo:

1) nmomecTuUTh Kypcop B Jwboe MecTo dparMeHTa — UCTOYHMKa (op-

mara,

2) WETKHYTb Ha KHOTMKE ¢ KMCTOYKOM Ha TNaHeld WHCTPYMEHTOB

ﬁ’

3) npoTsHYTb MBIlIb Haj (parMeHTOM TEeKCTa, KOTOphii Hamo ordop-
MarHpoBaTh TakK Xe.
Eciu HeoGXOAMMO BBIMONHHUTE KOMMPOBaHKE OAHOTO M TOro Xe ¢dopMa-
Ta Ha HECKOJIbKO ()parMeHTOB TEKCTa, HAZO [BaKIbl LIENKHYTh Ha KHOMKE
C KHUCTOYKO! (OHA CTaHeT yTorieHHOM). TakuM 06pa3zoM MOXHO KOMHUPO-
BaTh (hopMaT MHOTOKpaTHoO. [l OTMEHBI pexXKHMa KonuposaHus dopmarta
IENKHUTE Ha YTOTUIEHHOM KHOTIKe KonupoBaHusi dopmara.

JUnsi MOBTOPHOrO BBIMOJIHEHHS NOC/IeNHEeHl KOMaHAbI 10CTATOYHO
BBIIMMOJHHUTDL MNOAIOTOBHUTE/IEHEBIE ﬂeﬁETBHH, €CJIH OHH HEOGXO}IHMH, Ha-
MpUMep BbIIENUTh PparMeHT JOKYMeHTa, M HaxaTh Kinasuuy F4.

IIpudpT

HeotsemnembIM aTpubyTOM N1000r0 TEKCTa SIBJSETCS rapHUTYpa (ce-
MeiicTBo) wWipudTa. MapHuTypa onpeneisieT CTUIMCTUYECKOE EAUHCTBO PH-
cyHKa wipudTa UIsl ero pasIMyHBEIX Pa3MepoB M HauyepraHuid. PaszpaGortkoii
TADHUTYP 3aHUMAIOTCH IM3aiHEPHI U XYTOXHUKH.

TexkcToBBlE NPOLECCOPHI MPENOCTABASIOT IIHPOKHI BBIGOP TapHHUTYD
wpudros. Yaue apyrux ucnonbsyorest mipudTel Times New Roman, Arial,
Courier New, Comic Sans MS, Verdana.

[TpuMepHl HauepTaHUA IWPHGTOB Pa3IMUHBIX TADHUTYD U pa3MEpPOB:
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LWipudpr

OpHoli rapHHTYpel OAHOro pa3Mepa Pa3HbiXx rapHWTyp OfHOro pasmepa
Mpumep Mpumep Mpumep [Tpumep
wpudra wpudTta wpudTa mprdra

OpHoit rapHHTYpbl pasHoro pasmepa Pa3Hbix rapHMTYp pa3sHoro pasMepa

Mpumep Mpumep Mpumep [Ipumep
wpudTa I.IJDI/ICl)Ta wpudTa wpudTa
OpHoH rapHHTYpBI Pa3Hbix rapHuTyp
pa3Horo HavepraHWa pa.am:ro HavyepTaHMA
Mpumep MNpumep IMpumep lprmep
wpugpma wpudTta wpudra mpHupra

Cpeau MHorooOpa3us TapHUTYP BBUICASIIOT TAPHUTYPHl NPONOPLHHO-
HAJIbHBIE W HENpPONOPLMOHAJDLHEE (Monoumpnusee) . [lponopuuo-
HalbHble WPUGTHI COCTOAT U3 OYKB pasNMYHONW IMUPHUHBI U CYMTAIOTCS 0O-
nee ynoOHBIMHU [UIst uTeHUsi. UMeHHO moaToMy IUIS MeYaTHBIX MaTepUajioB
yalle BCero MpUMeHsIOTCs MponoplHoHanbHble pudTH, HanpuMep, Times
New Roman, koTopblit BriepBbie ObUT HCIONB30BaH M3BECTHOH rasetoii « The
Times». MoHOIIKMPHHHLBIE WPUPTHI, TaKHe, KaK Courier New, ¢ OYKBaMH
ONHMHAKOBOM IIMPHHBI JOCTAIMCH TEKCTOBBIM ITPOLECCOPAaM B HAC/IEACTBO OT
MULIYIIMX MalIMHOK. HenponopuuoHansHble WPHGTH MPUMEHSIOTCS, Ha-
MPUMED, IUIS TeYaTH UCXOIHBIX KOIOB MPOorpaMM B TEKCTOBBIX JOKYMEHTAX.

[Tpumep NpoONOpLHOHATBHOIO M HEMPONOPLIMOHAIBLHOTO IPH(TOB:

HenponopuuoHanbHbii wpuer MponopuxoHanbHbii  WPHET

/ * MoHOWMPMHHEI WPMOT nO- | [TponopHHOHAIbHBIE HIPHPTHI
3BOJIAET COXPAaHUTEL CTPYK- | jgyd4lle CMOTPATCA B noaurpaduye-
TYPY MNporpaMMel M CHEJNATE | cKMX M3JAHMAX, HATIPUMED B rase-
Kon Gojiee uuMTaemem * /[ Tax W XypHajlax
for (i=1; 1<100; i++)
{

alil +=2;

}

IMponopLroHabHBIE U HEMTPOTIOPLIMOHANBHEIE TADHHUTYPHI TIOApa3aeNs-
10TCsi Ha py6nenbie (6e3 3acevek) u ¢ 3aceukamu. lllpudre 6e3 3aceuek,
HarpuMep Arial, Tahoma, Trebuchet MS, mHpoko NpHMEHSIOTCS B IIPe3eH-
Tauusax U Ha Beb-cTpaHunax. lllpudTe ¢ 3aceykamu, Hanpumep Times New
Roman, Book Antiqua, Courier New, B OCHOBHOM BCTPEYalOTCS B KHMIaX
W JOKYMEHTaXx.

Ipudr, onpenenéHHbI rapHATYPOH, MOXET HMETh pasHbIM pasMmep
(kere). PasMephbl KOMITBIOTEPHBIX IIPH(TOB U pacCTOSHUE MEXIY CTPOKAMH
M3MepsioT B THnorpaduyeckux myskrax (1 nr — 0,353 mm).
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KpoMme BO3MOXHOCTH BBIACIEHMs] TEKCTa MpPHM MNOMOIIM pasMepa
M Pa3jIMYHBIX TapHUTYP, CYILLECTBYET BO3MOXHOCTh M3MEHAThH HaYepra-
Hue upucdTa. Haubonee nomnynspHbIMU ABISIOTCH: KYpPCug, MOJYKHPHOE

4 NOAYEPKHYTOE HauepraHue. PasivuHble HauepTaHUsI MOTYT TPUMEHSTb-
csi B KOMOMHALMSIX, HATIDUMED, NOAYNHCUPHBLIE Kypcue WIH HNOJYKUPHBIH
NOXYEPKHYTHIH.

He cmoum zaoynompebaame paziuunbimu Havepmanusmu wpudh-
moe, HHaYe TeKcT GyneT KpaiiHe CJI0XHO OHATH.

IIpakTHYecKHEe COBETHI
no patore co mpudpramu

Vnpasnenue wpudTaMu B TEKCTOBOM Mpoiieccope MS Word 2003 ocy-
LIECTBJAETCH B THANOroBoM okHe «llIpudT», OTKPBITE KOTOPOE MOXHO KO-
maHnoi «llIpudT» nyHkra rmasHoro MeHio «@opmMar».

B 3ToM okHe uMeeTca nBe BKiaanku. Bxnanka «llpudr» npenocraninsier
Habop OCHOBHBIX HaCTPOEK BHEILHEro BMIa WpHdTa (rapHATYpBI, HayepTa-
HHUsl, pa3Mepa, LIBeTa) U NOMNOMHHUTENbHBIX HACTPOEK, TAKUX, KAK 3a4epKHy~

m" HAACTPOUHBIA
tl ? ROACTPONHEI nuap.

aavepaayredt Oeremso [ maneie nporucree |
[Jrangrpesrmii e i [ opomesi i
| [Ononcrposassi [ yronnerewsi t
Bxnamxa «[Lipugrs :

|

|

WipT TrueType. OH MNONSIYETCR ANA BEBOAS K3K H3 SKDAH, TAK I H3 NDUHTED.

E—

o i .

Puc. 20.

BKJ'[B.ILKEI «HHTBPBHJ’D) CIIYAHWT 1A YIIpaBl€HWA CMEUIEHHEM CHMBOJIOB
B CTPOKE I10 BEPTHKAJIHM WU H3IMEHEHHEM pPacCTOAHHUS MEXNY CHMBOJIAMH
B cinoBe (1o ropusoHTanu). M3mMeHeHHME pacCTOSHHUS MEXAY CHMBOJIaMH
B CTOPOHY YBEJIMUEHMS HA3bIBAETCH pa3pEXEH UM EM, B CTODOHY YMEHb-
ILIEHWA — VITIOTHEHHEM.
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CrHewerse: f Het v 3

. Obpaseu

Brnanka «HHtepeamy

LipsupT TrueType. OH MCNOML3YETCA ANA BHIBONA KAK H3 SKDAH, TAK A Ha NpsTED.

[ J[ omen ]

Puc. 21.

IIpumep 8.1. 3anaHue ¢ KPATKHM OTBETOM

[an dparmeHT Tekcra U3 pacckasza A. I1. Yexosa «KpbokoBHUK». [Ins
BCEro (hparMeHTa UCMONb30BaH 1IPHQT ONHOU rApHUTYPbI.

bpar moit Hukoaai, cuia y cebs B KaHUEJAPUH, MEYTAl O TOM, Kak
OH OyIeT ecTb CBOM COOCTBEHHBIE LM, OT KOTOPBIX MAET TAaKOH BKYCHBIH
3anax Mo BCeMy JBODY, €CTh HA 3eJI€HO TpaBKe, CaTh HA COMHBILIKE, CH-
neTh MO LeNbIM YacaM 3a BOPOTAMH Ha JIaBOYKE W INSIAETb Ha TMOJE M JIec.
CenbCKOX03IHCTBEHHBIC KHMKKH M BCSIKME 3TH COBETHl B KaleHAapsiXx co-
CTaBISIM €ro paaocTh, JIOOGMMYIO AYXOBHYKW MHILY; OH JIOGHMI 4YMTATh
W Ta3eThbl, HO YUTAJ B HUX OIHU TOJBKO OOBSIBJIEHHS O TOM, YTO IMPOAAIOT-
Csi CTOJIBKO-TO AECATHH MALIHHA M Jyra ¢ ycaasboii, pekoi, cagoM, Me/bHH-
Ueif, ¢ MPOTOYHEIMU NpynaMy. Y pHcoBanuch y HEro B rojioBe HOPOKKH
B Cajay, uBerTsbl, PPyKThl, CKBOPpeYHH, KAPACH B NPyAax H, 3HAeTe, BCA-
Kas 3Ta WTYyKa. 3TH BooOpaxaeMmble KAPTHHBI OLUIH pa3IMdHbI, CMOTPS IO
0OBABJEHHUSM, KOTOpbIE MOMNAIaNUCh €My, HO MOYEMY-TO B KAXKIOH M3 HUX
HeMpeMeHHO OB KpeIKOBHUK. HU oqHOI ycanbObl, HU OIHOTO MO3THYECKO-
TO YIJIa OH He MOr cebe nMpeacTaBuTh 6e3 Toro, YTo6bl TaM He ObLTO KPBLKOB-
HMKA.

Kakue M3 nepeyncieHHBIX HUXe CBOMCTB WIpUdTa H3MEHAIOTCS B yKa-
3aHHOM (parmeHTe Tekcta? B oTBere nepeuuciuTe HOMEpa 3THUX CBOWCTB
B TOpSUIKE BO3pacTaHMs, Harpumep: 123.
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1. Haueprauue mpudra (npsiMmoe, KypcuBHoOE).

2. HacsliieHHOCTS WpUdTa (CBETIBIM, MONYXUPHBIM, XUPHBII).
3. Pasmep mpudra.

4, UHtepBas MexXiay CUMBONIAMH B CJIOBax.

Pemenue. Becb Tekct Habpan wmpudrToM opHoro pasmepa. Crnoso
«Hukxonal» BbLIENEHO KYPCHBOM, T. €. OTJIMYAaeTCs MO HadyepTaHMIO.
IMpennoxeHue <M pHUCOBANNCH Y Hero B rojioBe JOPOXKKH B cany,
HBeThl, (PPYKTHI, CKBOPEYHH, KAPACH B NMpYyJaxX W, 3HAeTe, BCAKAas
aTa INTYKA» BBIIENEHO XKHPHBIM ]J.IpPIClJTOM, T. €. OTNMHYACTCH HACBILLICH-
HOCTBIO.

OtBerT: 12.

A63an

B tekcroBoM mpoueccope ad3am — 3TO TEKCT, KOTOPHIH 3aBepluaeTrcs
HaxatueM knapuiuu Enter. [Insa odopmneHus pasHbix hparMeHTOB TEKCTa
MOXKET [ToTpedOoBaThLCs pa3Hoe [TO3UIIMOHUPOBaHuKe ab3alieB Ha CTpaHHLIE.

BoipaBHHBaHMe ab3aueB B TeKCTe

PacnonoxeHue cTpok ab3alla OTHOCHUTENBHO Kpasi MOKYMEHTa Ha3biBa-
€TCS BLIDABHHBAHHEM.

BIJUICJ'IS[IOT YETBIpE THINA BbIpaABHHBaAHWA: I10 JI€BOMY Kpaw, Mo
npaBoMy Kpawo, Mo UeHTpPY W no wupuHe. Ha naHenu WHCTPYMEHTOB
«@opMaTUpoBaHHe» 3a BhipaBHMBaHHE ab3alieB OTBEYalOT MKOHKH, IMOKa-
3aHHbIE Ha pHC. 22.

Puc. 22. KHonku (hopMaTHpOBaHHs BeIpaBHUBaHMA ab3alia.

Bu3yaan0 ONpeaennuTsL BUI BEIpPABHHUBAHHUA MOMOXET MBICIIEHHO ITPO-
BE€IEHHAaA 10 KpasiM TEKCTa JIMHHA.

BbIpaBHMBaHHe MO JIEBOMY KpPalo:
BaucratenbHblii MHe BbL1 O6GellaH neHb,
U 6e3 nnaiia st cBOit MOKUHYJ 1OM.

Ho 06/1akoB MeH$ IOTHATA TEHb,
Hacrurna 6ypsi ¢ rpanoM v 10XIEM.

ITo npaBomy Kparo:

ITyckaii noToM, NpOOMBLIMCE M3-3a TYY,
KocHysncst HeXXHO MOero uena,

W36uToro noxném, TBOM KpOTKUit Ty, —
Tl MCLENTUTD MHE paHbl He MOT1a.
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ITo uenTpy:

MeHsa He panyqr TBOs Neyab,
Packasiibe TBOE He BECEJTUT.
CouyBcTBHE 0OMIYMKA €IBA Jib
3aneuyunT A3BbIXKIyuHe 00K,

ITo mmpnne:
Ho cnes TBOMX, KEMUYKHBIX cnés PYYbH,
Kak JINBEHB, CMBbLITH BCE rpexu TBOM!

I'panuunbl adG3anes ¥ OTCTYNbI

Jnsa Kaxnoro ab3ala MOXHO HACTPOMTD JIEBYIO M NIPABYIO I'PAHHMLIBL M OT-
cryrn. OHM OTMepSIIOTCA OT mnoJeil nokymeHTa. Ha puc. 23 nokasaHbl KOHTY-
pbl ab3aLeB: CJIEBa C OTCTYIIOM M CIIpaBa C BLICTYIIOM.

Puc. 23.

Jins HacTpOMKM TpPaHHML M OTCTYIIOB MOXHO MCIOJIb30BaTh FOPH30H-
TaJIBHYIO TUHENKY, HAXOOSIIYIOCS TIOJ MaHeNIbio MHCTPYMEHTOB HAll TEKCTOM
B OKHE pelakTUpoBaHus. EnuHMIIbI M3MepeHUs Ha TMHEHKe MOXHO HACTpO-
HTb, 10 YMOJIYAHUIO UCITOIb3YIOTCS CAHTUMETPBL.

.|.?.|. c e 3141 +5:

Puc. 24,

Ha nmuHeiike Gojiee TEMHBIM LIBETOM MMOKAa3aHbI MOJS CTPAHMIIbI, BEPX-
HUi GEeryHOK OTMEYaeT TMoNoKeHHWe KPACHOM CTPOKH (OTCTYI WM BBICTYII),
HWXHUe GeryHKu TNoKa3blBalOT rPaHMibl TEKylero absaua (Toro, Ha KOTO-
poM ycraHoBieH Kypcop). ITonsi 1 GeryHKM MOXHO MEpeMEIaTh MbIIIbIO.
JIuHelKa Ha pHuc. 24 COOTBETCTBYET JIEBOMY KOHTYpPY ab3alia ¢ OTCTYIIOM Ha
puc. 23.

MexXaAyCcTpPOUHBIH HHTEPBAJ

Paccrosinue OT HMXHeH KpOMKM OIHOM cTpoKM abzaua no BepxHeit
KPOMKHM CIEIYIOILIEH CTPOKH Ha3blBAeTCid MEXKIAYCTPOUHBIA HHTEPBAJIOM.
INonb3oBaTenb MOXKET HACTPAHBATH TAKXKE HHTEPBAJ MeXIy a03allaMH.

VnpaBneHue ab3alaMu B TEKCTOBOM IPOLIECCOPE OCYLIECTRISAETCS TPH
noMouy (YHKUMI, DOCTYITHEIX B NyHKTe MeHI0 <«MopMaTt» — «Ab3al».
Bxknanka «OTCTynBl M MHTEPBAJbI» TIO3BONSET YCTAHABIMBATE JIEBYIO H Tpa-
BYIO TPaHMILIbI ¥ pasMep OTCTYyTIa ab3aLieB B TEKCTOBOM JOKYMEHTE.
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OTCTYNE W HTEDBANK | TIONOMEHME HA ]
Obume -
Orcryn
Cnesa: [001 :ﬁ] l:q::aﬂrcrncm_ . Ha.
o o @ [oen -
[ 3epransteie ovcryme
WHTepsan
Mpes:  om i@ prcpsek ymame
ocre o & [owmeonsi ][ &
[OHe aop epean nexay a6, oaHOro CTHAR
Ofpazey

;_'_h_ p prs &

Puc. 25.

Crunm

Criib B TEKCTOBOM IPOLIECCOPE — 3TO KOMOMHALIMK NapaMeTpoB (op-
MaTHpoBaHUA 1WpHdTa ¥ ab3aua. B TekcroBoMm mpoueccope Word uMmeercs
GoraThlif HAOOP BCTPOEHHBIX CTHIEH, B TO XK€ BPeMs €CTb BO3MOXHOCTb CO3-
IaBaTh NONb30BATENbCKHE CTUITH.

Kaxnaplii cTub MMeeT HaMMeHoBaHHe, HanpuMep: OObIYHEBIH, 3arono-
ok 1, Hazpanue, Crporuii, llutara u 1. 1. UMeHHO Ucnonb30BaHUe CTUNIEH
MO3BOJIAET aBTOMAaTHYECKH CO3[aBaTh OIVIaB/IeHHE JOKYMEHTa, HYMEpOBaTh
PUCYHKH W TaONMILIBL.

PaccMoTpuM co3gaHHe oriaBieHMsa. Kak npaBuio, B TEKCTOBOM MpoO-
Lieccope HMeeTCsl HECKOIBKO CTIJIEH 3arojioBKOB, OHH IIPOHYMEPOBaHbI, Ha-
YHHAA C €IMHMILL. «3arolioBOK 1» — 3TO 3aroJIOBOK BePXHETO YPOBHS, OH
HCNOJb3yeTCs, HANpUMeEp, IS Ha3BaHMs MaBbl. Ha3BaHMs MOA3aroioBKOB
[JIaBbl MOTYT HMETh CTWIb «3arofioBok 2». [lisi aBTOMaTHYECKOrO CO3NaHUs
OINaBNeHMs CIENyeT:

1) 3angath HeKOTOpHIM ab3aliaM TeKCTa CTHIIH 3arosioBok 1, 3aronosok 2

U T I
2) YcTaHOBUTBH KYpCOp B TOM MeCTe JOKYMEHTa, M€ JO/LKHO pa3Me-
CTHTBCS OIJIaBIIEHHUE.
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3) BeINOnMHHUTE KOMaHAY «CCBUIKM» -> «OmIaBlIeHHs M yKa3aTeIn» MeHIO
«BcraBka».
4) B 1ManoroBoM OKHe BRIODATE THIT OINIABIEHHS, YCTAHOBHUTB HAPYrye
HeoOXoaMMBble HACTPOMKH.
IMosiBUTCS OmIaBlieHWe ¢ HOMepaMu cTpaHull. Eciu HaBecTH Kypcop
MBILIH Ha HOMEP CTAHMIIBI B OIJIABIEHWH, HaXaTh KiaBuiny Ctrl ¥ IIENKHYTh
MBILIBIO, KYPCOP MEePEeMECTUTCS K 3ar0JIOBKY B IOKYMEHTE.

CnHcKn

IMepeyrcneHusi, MacCUBLl OTHOPOIHONH MH(MOPMAIIMM B TEKCTaX MOTYT
6bITE 0hOpMIIEHBI B BHIE CIIMCKOB. BLIAENSIOT MapKupOBaHHbIe, HYMEPO-
BaHHbIe U MHOTOYPOBHEBbIE CITHCKU.

ITpuMepsl BUAOB CITMCKOB:

CnHckH
MapKHpoBaHHble HyMeépoBaHHbIe MHOroypoBHeBbi€
* 3uma 1. 3uma 1. 3uma
* BecHa 2. BecHa a. [lexabpsb
* Jleto 3. Jleto b. AHBapsb
* OceHb 4. OceHb c. ®eppans
2. BecHa
a. Mapt
b. Anpenb
c. Maii

Jinsi MApKMPOBAHHBIX CIIMCKOB MOXHO HACTPOMTb BMA Mapkepos. s
HYMEpPOBaHHBIX YCTAHABJIMBAETCH BHI M CIIOCO0 HyMepaLvH.

CrmMcoK

ok ][ omen ]

Puc. 26. OkHO (hopMaTHPOBAHHA CITHCKOB.
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BcraBka CrnMCKa B TEKCT OCYILECTBIISETCS TMPH MOMOLUM KOMaHIbI
«Crnucok» MeHio «@opmaT». B OTKpBIBILIEMCS IHATIOTOBOM OKHE MOXHO, Ha-
npumMep, BoIOpaTh BKIAAKY «MapKupoBaHHbIl» — U151 yTIpaBAeHWUsS BHEILTHUM
BMIOM MAapKepoB CHMcKa, BKIaIKy «HymepoBaHHBIN» — sl yIIpaBleHMs!
BHELIHMM BMIOM HYMEPOBAHHBIX CIHUCKOB. Biianka «MHOroypoBHEBBIN»
TNO3BOJISIET CO3IATh HEPAPXHYECKHI CITUCOK.

Tao bl

Hexkortopyio nHbopMalivio, HarnpyuMep CripaBo4yHY10, yI106HO IpencTas-
JATh B BUAe Tabnui. [paHuLbl TabNHL] MOXHO CHE/aTh BHIMMbBIMH, HEBUIHW-
MBIMM M YACTHYHO BHIAHMBIMH.

IIns BcTaBKM TabJHLBl B TEKCT HEODXOAMMO YCTAHOBUTE KYPCOpP B TO Me-
CTO CTPaHHILIBI, Kya IUVIAaHUPYETCS MTOMECTHTE OYIylIyio Tabaully, H BEIOpaTh
MyHKT MeHlo «Tabnuua» — «BcrtaBuTh» — «Tabnuua». J{uanoroBoe oOKHO
«BcraBka TabnMubI» TI03BONSIET 3a8aTh KOJTHYECTBO CTOJIOLIOB U CTPOK.

Bcraeka Ta0amup! ]£|

Pasmep Tabnuub
Ywcno cronbuos:

Yncno CTpoK:

AsTonoAbop WrpHHLl cTonbuos
® nocrogHHas: ABTO
O no coaepymmony
O no wrpnre oxra

Crune Tabnvue:  CeTka Tabnmuel AeTodopmar. ..

[] N ymonyanmo ans Hosbix Tabmu
P oK ] | omena |

Puc. 27.

H3MeHHTE YHCT0 CTONBLIOB MM CTPOK CO3NAHHON TabMHLIBI MOXHO MPH
NOMOIIM HYHKUMU «BcTaBUTh» U «YIANUTB» U3 MeHI0 «Tabnuiia».

OObeIMHHUTE HECKONBKO A4yeeK Tabauibl MOXKHO koMaHaoi «O6wenu-
HHUTb» B MeHI0 «Tabnuua». Pa3OMTh A4eilKy Ha HeCKoNbKo OoJiee MENKHX
cleayeT KoMaHaoi «Pa3douTh siueliku». B ssueiikax Tabnuil MOXeT HaXONUThCS
TEKCT, PUCYHOK, apyrasi Tabnuua. IMlapamerpsl ¢opmaTupoBaHHUA 3anaroTcs
Kak JUIs Bceil TabNMULbI, TaK U IS OTAENBHBIX CTPOK, CTONOLIOB UITH SiYeeK.
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MHOroKoJOHHBIA TEKCT
B 3aBMCHMOCTH OT PacriolIOKEHHsI TEKCTa Ha CTPAHMIIE MBI MOXeM 0e3-
OLUKMOOYHO C MEpBOro B3MsAa OTIMYMTH raseTy oT KHMru. Ha crpaHuuax

ra3eT TEKCT pacmojiaraeTcsi B HECKOMBKO KOJOHOK, B KHHMIAX — B OIHY KO-
noHky. Ha puc. 28 npencraBiaeHbl pMMepbl PACHOJIOXCHHS] TEKCTA B OAHY

H B JBE KOJIOHKH.

Puc. 28.

KonoHKH OTIHYaloTes: OT TabJIML;: NPU UCIOJIB30BAHMH MHOTOKOJIOHHO-
IO PaclONOXEHUST TEKCT «[IepPeTEKAET» B COCEIHIOI KOJOHKY, a B Tabiuiax
HET aBTOMATUYECKOrO «[IepeTeKaHHs» TEKCTA U3 STUeHKH B sUeiiKy.

IOnsi npeobpa3oBaHusi OOBIYHOrO TEKCTA B MHOTOKOJOHHBIH CIEMy-
€T BbIACAHTL ()PAarMEHT TEKCTa M BBIIIOJIHUTL KomaHay «KonoHku» MeHIo
«MopmMmars».

Hononkm

HOBasA KONoHKS

Puc. 29. OuanoroBoe 0KHO « KONOHKH».

B nuanorosomM okHe «KoOTOHKH» MOXHO BEIOPATh KOJTMYECTBO KOJIOHOK,
YCTAHOBUTH PAcCTOSHHE MeXIY HUMHM, YKa3aThb, K KaKOM 4acTu NOKYMEeHTa
MPUMEHUTL KOMaHAYy (K BelIeneHHOMY (parMeHTy WIH K BbIIENeHHBIM pa3-
nenam) U T. .
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Crpaanupt

[MeyaTHble MaTepHasbl: KHUIHM, XypHalbl, JOKYMEHTBI — COCTOSIT M3
CTpaHU1] TeKcTa. TeKCTOBble IMpolleccopbl pa3bUBAaOT TEKCT HA CTPAHULIBI
apToMaTnyecku. Takoe HeleHWe He Beerna yaoOHO ¢ TOYKM 3peHMs Ipel-
cTaBneHHs MHPOpMaLMK WIH GOPMaTHPOBaHUS JOKYMEHTA, MIO3TOMY IOJb-
30BaTeNlb MOXET NPUHYIMTENBHO NENMTH TEKCT Ha CTPaHMLBI HaXaTHEM
Citrl + Enter.

K mnapameTrpam ¢opMaTMpOBaHMsl CTPaHULL OTHOCSTCS OpPHMEHTALMU
CTPaHMIB!, Pa3MEPEI MOJIEH CTPAaHMLIEI M Ip. YCTaHOBKA NMapaMeTpOB MPOM3-
BOIMTCA B AMATIOrOBOM OKHE, KOTOPOE BBI3bIBAEcTCsl KoMaHIo#H «[lapameTpsl
cTpaHMLBl» MeHIo «MDaiin». HacTpoiiky MOXHO NPUMEHUTh KO BCEMY JOKY-
MEHTY, BblIeJIeHHOMY dparMeHTy, TeKyIIeMy pa3ieny U T. 1.

e el |

= (=)

Puc. 30. Inanorosoe okHo «[lapameTpbl CTpaHH1IBI».

IMons

IMoas 1OKyMeHTa OINpENensiioT 06IacTb, B KOTOPOH MOXET IPUCYTCTBO-
BaTb TEKCT Ha cTpaHulie. OTCYUTHIBAIOTCH OHU OT Kpast crpaHuIlbl. B pasubix
IOKYMEHTaX TEKCThl 0(OPMIISIOTCS MONSIMH pa3HBIX pasMepoB. B mokinamax
M pedeparax JeBoe rnoJie 00bIMHO OBIBAET LIMpPE MPaBOro, a pa3BOPOTHI KHUT
odopmisioTcs 3epKalbHBIMH MonAMH. Ha puc. 31 noka3saHbl 3epKajibHEIE
TIOJA.
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OpHeHTAUMA CTPAHHIEI

CrpaHHLia MOXET MMETh OIHY M3 IByX BO3MOXKHBIX OPHEHTALMA — KHIK-
HYI0 WIH anb0OMHYI0. B KHIXHOI OpHEHTaLlMKM BRICOTa CTPaHMLBI GOJIbIIE
eé MUpPUHBI, B ATbOOMHOI — Hao6opOT. AKGOMHAsSI OPUEHTALIMS UCTIONb3Y-
eTcs, HalpuMep, Koraa TpebyeTcs pa3MeCTHTh B TEKCTE LIMPOKYIO TabmuILy.

IIpu pabote ¢ DOKyMEHTaMH HHOINA TMOABISETCS HEOOXOAHMMOCTh MC-
MONb30BaTh CTPAHMLBl Pa3HOM OpHEHTAUMH (ANLOOMHON W KHHXHOI)
B OOHOM JOKYMEHTE.

Ecnu BBIGpaTh anbOOMHYI) OPMEHTALIMIO TEKYIEid CTPaHULIBI B JOKY-
MEHTE, BCE CTPAHMIbI KOTOPOTO MMEIOT KHIDKHYIO OpHMeHTaluio (puc. 32a),
H TIPUMEHHUTb €€ KO BCEMY HOKYMEHTY, BCE CTPAHMILLI JOKYMEHTA M3MEHSAT
BHI (prc. 326). 11 Toro 4To6hl TONBKO OTAEIBHBIC CTPAHULIBl U3MEHUWIH OPH-
EHTalHMIO, KaK TMOKa3aHO Ha pHC. 32B, MPUMEHSIOTCA pa3deibl JOKYMEHTA.

a) 0) B)

Puc. 32. OpueHTauus cTpaHHL JOKYMEHTA.

KoaoHTHTYABI

Kononrturyn — maHHble, pa3MelllaeMBIeé ABTOMAaTHMYECKH BBEPXY MIIM
BHU3Y BCEX WIM HECKOJBKMX CTPaHHWIl JOKYMEHTa. B KOJOHTHTYNax KHMT
O6BIYHO pa3MeIlaloT HOMEPA CTPaHMII, Ha3BaHMs pa3lelios, IJIaB, raparpa-
¢0B M T. I. B KOJOHTHUTYT MOXHO MOMECTHTh HeGOJNbIIIOH PUCYHOK, NaTy
W BpeMs CO3IaHUA TOKyMeHTA. KONOHTUTYIB MOMOraloT OpMEHTHPOBATHCA
B IOKYMEHTE.

Ins co3naHus KOJOHTUTYJIOB HCTIONb3yeTcss KoMaHna «KONOHTHTYIbI»
MeHI0 «Bul». TIpOMCXOOUT aBTOMATHYECKUI Mepexon B pexuM «PasMeTKa
CTpaHMLbl», CO3AAIOTCH BEPXHUI M HHKHMI KOJOHTUTY/BI, OCHOBHOI TEKCT
NOKYMEHTa CTAHOBMTCS GnenHbIM. OMHOBPEMEHHO TOSIBNSIETCS MMaHENb HH-
CTPYMEHTOB «KOMOHTHTY/IBI», HA KOTOPYIO BBIHECEHBI OCHOBHBIE (DYHKLIMH,
KOTOpBIE MOTYT TOHAZOOWThCA TNpH paboTe C KONOHTHUTYJIAMM — BCTaBKa
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HOMepa CTPaHMLbI, BpeMEeHHM M JaThl CO3JaHHs HOKYMEeHTa, MOJHOTO MyTH
K (aitny IoOKyMeHTa U T. II.

IMocne pasmelieHus HeoGxonuMol WHGOPMALMM B BEPXHEM W/HIH
HIXKHEM KOJIOHTUTYJIE TMaHeb Halo 3aKPhITh COOTBETCTBYIOIIEH KHOMKOIM Ha
MaHeH MW IBOMHBIM LIETYKOM MBILIH HA OCHOBHOM TEKCTE.

Pa3nennt

Pasnen — 3T0 yacTh JOKYMEHTA, UMEIOLIAsl 3allaHHble napaMeTphbl dop-
MaTHpPOBaHHA cTpaHulbl. Mcnonb3oBaHue pasfenoB MO3BOJSECT HE TOJBKO
W3MEHATh OPMEHTALIMIO OTIENbHBIX CTPAHWL], HO M MEHSATh KOJOHTHTYJIbI
B pa3sHbIX (pparMeHTax JOKyMeHTa, HauMHaTh HYMEPALMIO CTPaHMIL C Oonpe-
JIENEHHOIO HOMEpa B pasfelie, UCIOIBb30BaTh PA3HOE KOJMYECTBO KOJOHOK
TeKcTa W T. A. Pasfnen MoXeT HauMHATLCS C HOBOW CTPaHMLIBI MJIH TPOJOJ-
JKAThCsl HA TEKYLUEH.

Jlnsi ycTaHOBKM Havasia HOBOTO paslena JOKYMeHTa HCIIOJNIb3YeTcsl KO-
maHna «Pa3psiB» MeHI0 «BcTaBka», B MOSBUBIIEMCSA OKHE HEOOXOIMMO BBbI-
6pats B rpynne «Pa3pbiB pasmena» nyHKT «Crenymoolias cTpaHHLA» HIH
«Tekyuias ctpaHMLIa».

Havano HoBoro pasaena co cliefyiolleit crpaHUibl MO3BOJIMT U3MEHUTh
OPHEHTALIMIO OTAEJIBHBIX CTPAHHMLL JOKYMEHTA, U3MEHUTh KOMOHTUTY/IBI [UIsi
pasnena M T. A.

Hauano HOBoOro pasnena Ha TeKyllled CTPaHULIE HOKYMEHTA MO3BOJHT
0(OpMHUTb TEKCT € pa3HbIM KOJIMYECTBOM KOJIOHOK B Mpeaenax OfHOIi cTpa-
HHILBL.

CHocKH

CHOCKH HCIOJIb3YIOTCS B JOKYMEHTE Ul MTOSICHEHMI, KOMMEHTapHeB U
CCBUIOK Ha [pyrue NIOKyMeHTBI. s MoscCHeHHWH W KOMMEHTapHeB JIy4llie Uc-
0J1630BaTh 0ObIYHbIE CHOCKH, KOTOPBIE 10 YMOIYaHHIO NTOMEINAIOTCA BHH-
3y CTPaHMIIBI, & I CCUIOK Ha MCTOYHHKH — KOHLIEBbIe CHOCKHM, KOTODBIE
0 YMOJYAaHHMIO TIOMEILAIOTCS B KOHLIE JOKYMEHTA.

CHOCKa COCTOMT M3 IBYX CBfI3aHHBIX YacTeil: 3HaKa CHOCKM M TEKCTa
CHOCKH. 3HaK CHOCKM BCTaBJISIETCS aBTOMATHYECKH, TEKCT CHOCKM CJIENyeT
HabpaTh Ha KJIaBHaType.

B MS Word cHOCKM HyMepyloTCs aBTOMAaTHYEeCKH, MCMOJb3yeTcs JIubo
CKBO3Hasi HyMEpauus Mo BCEMY NOKYMEHTY, MO0 OTAENbHO IS KaXIOro
paszena.

JList BCTAaBKH CHOCKM B IOKYMEHT:

1. B pexume pasMeTKH YKaXuTe MECTO /Ul BCTABKM 3HaKa CHOCKH *
(HanpuMep, B 9TOM ab3alle BcTaBiaeHa oObIYHAS CHOCKA, TOSCHSIIO-
111as, YTO TAKOE PEXHUM Pa3METKH).

2. B meHio «Bcraska» Bribepute koMaHny «Ccplika» — > «CHOCKa...».
lMosiBuTCst nuanorosoe okHO (cM. puc. 33), ¢ MOMOILBIO KOTOPOTO
MOXHO HAaCTPOMTb POPMAT CHOCKH.

* PexuM oTOGpaKeHHs IOKYMEHTa WM IPYTHX 06LEeKTOB B TOM BHIE, KAKOH OHH
OyayT uMeTh Ha Gymare. HampuMep, 3arofioBKH, CHOCKH, KOJIOHKH M HAIITMCH 3aHM-
MaloT CBOM NEHCTBUTENbHEIE MECTa.
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CHOCHM |z|

MpUMEHMTE MIMEHEHRUA
Opwersire: [0 sceny aoxynerry 9]

‘ECI'Whil OTmena |

Puc. 33. dIuanoropoe oKHO «CHOCKH».

INocne HaxaTus HAa KHONKY «BcraBUTe» B JOKyMeHT OyIeT BCTaBieH
3HAK CHOCKM, a KypCOp OKAXeTCsl ClpaBa OT HOMEepa CHOCKM BHM3Yy CTpa-
HU1bI (0OBIYHAS CHOCKA), B KOHLE TOKYMEHTA WM pasaena (KOHLeBast CHO-
cKa).

1. BBenuTe TEKCT CHOCKH.

2. Jsaxnbl WETKHUTE HOMEP CHOCKH JUisi BO3Bpara K 3HAKy CHOCKH

B IOKYMEHTE.

[Tpu nepemMenieHWH, KOMMPOBAaHUM WM YIAJEHUH aBTOMAaTHYECKH HY-
MepyeMBIX CHOCOK OCTAaBILIMECS 3HAKW CHOCOK aBTOMAaTHYECKH [TepeHyMepo-
BBIBAIOTCS.

JIns ynajmeHusi CHOCKH clieiyeT YIAJIMTE 3HAK CHOCKH B OKHE TOKYMEHTa,
a He TEKCT CHOCKM B OOJIaCTH CHOCOK: B JOKYMEHTE BBIIEIMThH 3HaK 0ObIM-
HO¥ WJIM KOHLIEBOM CHOCKHM, KOTODPYIO CJIEAYeT YIAJIHTh, U HaXaTh KIaBHILY
Delete.

ITpoeepka npaBoONMCAHUS W TPAMMATHKH

TekcToBble NpoLeccopbl KMEIOT BCTPOEHHbIE CpeCcTBa NMPOBEPKH opdo-
rpacduy (rpaBorucaHusg) U rpaMMaTHKH. ABTOMaTHYeCKas IIpoOBEPKa TEKCTa
MOXET OCYILIECTBISATLCS JTMO0 HeMmocpencTBEeHHO Npu ero Habope, 1ubo mo-
clie Toro, Kak TekcT HabpaH. BriiroueHue W OTKJIIOYEHHE aBTOMAaTHYECKOM
NpOBEPKH ocyllecTBasseTcd KoMaHaoil «[lapamerpel» MeHo «CepBHC» Ha
BKJIAIKE «Hpaaonucaﬂue».
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MapameTpb

Wanpasnetmna 1[ MNonbsosaTens ﬂ CoBMecTHMOCTD |I Pacnonometme

il —

Bua ]lO&uue]'rbanmﬂneuaTbECow“Eem] MpasormcaHue
Opdorpadms

[¥] asToMaTu4eawm nposepsTh opdorpaduio;

[[] He soinenaTs cnosa ¢ owsbkamm

[¥] scerna npeanarats saMexy

[] npeanarars Tonbko 13 ocHosHOro cnosaps

[¥] nponycxaTs cnosa us nponua-six Gyks

[¥] nponycxaTs cnosa ¢ wibpam

mmyogamanpecab‘b-«repmaumeuadn‘ima

MpamMmaTHKa
2BTOMATHYECKU NPOBEPATL [PAMMATUKY Habop npasun:
[[] He suiaensims cnosa ¢ oumBkamm Ans AEN0BOIA NEpenMam o
TaoKe NpoBEpATL opdorpadiio —

[] cratucrica yaoGoumraemocty

CpeacTea NposepKM

NosTopHan NpoBepKa

[ ok ][ omena |

Puc. 34. Bxianka «[IpaBonucanue» guanoroporo okHa «IlapaMerpbi».

Ha puc. 34 nokasaHo, yTo aBToMaTHYECKas IMpoBepKa Kak opdorpaduu,
TakK M rpaMMaTHKH BKJTIOYEHA.

Jng nposepku opdorpaduu Mcnoas3yiorest cnopapu. Ecium cnoBo Ha-
MUCAaHO C OIIMOKOM WM €ro HeT B CJ0Bape, OHO MOA4YEPKMBAETCS KpacHOM
ponHucToi nuHuel. LLIENKHyYB nmpapBoii KHOMKOM HA TAKOM CIOBE, MOXHO

* MOJYYHUTb CITUCOK OIM3KUX MO HANTMCAHUIO CJIOB U3 CJIOBAapsi, OIHO U3

KOTOPBIX MOXHO BbIOpaTh U 3aMEHUTH OLLIMBGOYHO HAaNMUCAHHOE CJIOBO;

* TIPONYCTHUTb OLIUOKY;

* 006aBUTH HEM3BECTHOE CIIOBO B CJIOBAph.

Hanpumep, Bameii haMHUIHH MOXeT He OBITH B clloBape, oHa Oyer cum-
TaTbesl oUOKoi U nomuépkuBaThed. [Mocne nodaBneHus e€ B cloBaphb MO~
YEPKHUBAHUA HCYE3HYT.

[1pu npoBepke rpaMMaTHKH KpOMe NMYHKTYallMOHHBIX OLIMOOK BBISIBIISI-
I0TCSl TAKXe OIMOKW CTHIIS, HATIPUMEDP HEINPaBMIBHOE HMCIONb30BaHUE 3a-
rMaBHBIX H CTPOYHBIX 6)’](3, NMOBTOPEHHE OOHOTIO H TOI'O XKC CJIOBA HECKOJIBKO
pa3 noapsifa, OTCYTCTBUE npobena MexXny cloBaMu, OTCYTCTBME BTOPOM Ka-
BBIYKH M T. I. Bce ykazaHHble OLIHOKKM BBISIBISIIOTCA HAa OCHOBE CPAaBHEHHS
TEKCTa JOKYMEHTA C XPAHSIIIUMHUCS B MaMSITH MPaBUIaMMU.
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Eciid mpolieccop BBIABIAET IPAMMATHYECKYH) OIUHMOKY WM OIIMOKY
CTWIsI, (parMeHT TeKCTa TMOAYEPKUBAETCHA 3eJEHON BONHUCTON JIMHHEN.
IIIénkHyB mpaBoii KHOMKOM MBIIIM Ha MOAYEPKHYTOM (parMeHTe, B KOH-
TEKCTHOM MEHK) MOXHO JHUO0 NMPOMYCTHTE NpelIokeHHe, JHO0 BhIOpaTh
MYyHKT «rpaMMaTHKa» U1 BBIBOAA MOSICHEHU .

I pammaTmiar pyccrmi

Hanpmsep, samei gasanmnner seonspe, &) [_Boweoms |
|oHa DY AT CUNTAThCA-omMBdKodH- 1
| moTYepKHBATHCH.-

|

Puc. 35. [MosicHeHHe rpaMMaTHYECKOMH OWMOKH.

KpacHblie ¥ 3e1€HbIE BOTHUCTBIE TMHUH Ha Ne4aTh HE BbIBOIATCS.

Bceraska uzobpaxkeHHii

Jns BCTaBKM M300paxeHUH MCIOAb3yeTcsi KoMaHaa «PUCYHOK» MeHIO
«BcraBka».

fodf CxemaTueckan auarpamma... L Us daitna...
Qain... Co cxaHepa N Kamepsi. ..
OfpexT... &4 Co3znaTs puUcyHOK
.y ' AsTodwrypel
! [T npeanarate To -
| nognyaars cng 4 Obpext WordArt...
| [“nponyacars A8 OpraHi:aLuoHHaA AUArpaNMa
i mﬂb DOwarpamma
|

Puc. 36. Komanna BcTaBKH M3006pakeH M.

CaMOCTOATENBHO NOMBITANTECh BCTABUTHL Pa3HbIe PUCYHKH B JOKYMEHT,
M3MEHMTB MX pa3Mep, obpe3aTh pUCYHOK, NOBEPHYTE €10 U T. 1.
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HeBuauMbie CUMBOJIbI

Cumeon «Pa3phiB pa3genar», Tak Xe, Kak «Pa3pheIB cTpaHULBI», «KoHeL
abzalia», mpoben U HEKOTOphbie APYTHE Ha3kBalOTCA CKPHITHIMH CHMBOJIAMM
¢dopMaTHpOBaHMA, WY HeMEYATAEMBIMH 3HAKAMH. DTO 3HAYHUT, YTO OHH
HEBHAHMBI, €CJIM He BKJIIOYEH PEeXHM OTOOpaKeHMsI HEBHIMMBIX CHMBOJIOB
KHOIIKOM Ha MTaHeTH MHCTPYMEHTOB .

Ecnu He nmoHMMAaTh 3HAYE€HMS HEBUIMMBIX CHMMBOJIOB, OHHM «MELLIAIOT»
paboTaTh C JOKYMEHTOM. ¥YMeHHe paboTarh ¢ HEBUIUMBIMM CHMBOJIAMH TO-
3BOJIAET MCINOJb30BaTh OOraTbleé BO3MOXHOCTH TEKCTOBOIO Tpolieccopa Io
odopmneHHio Tekcra. Hanbonee rnonesHble CHMBOMBI IMPUBEICHBI B TaOIHLIE.

HEBHAHMBIE CHUMBONbI

H3obpamenne cumsona HassaHne cumsona
0000 Hepas3pbIBHBIE MPOGeJbl H 0GbIYHbIE
""" npoGebI
q KoHel ab3aia
P NPHHYIMTENbHBIN pa3pblB CTPOKH
Pa3IpLie CTPAHHUS! MPUHYIUTENbHBII PAa3pBIB CTPAHULIB]
=:PAZPE (Ha Texywwen cTp S
Pa3phIBLI pa3ienoB

- PAIPLIB PA3AENA (CO CNEAYIOWEN CTPAHMUBI): s

IIpaBuia oopMIeHHS TEKCTOBBIX JOKYMEHTOB

O0mue npaBuiaa

CinoBa B cCTpOKax [MOMKHBI ObITh pa3meNeHbl OXHUM MpOoBeToM.
I/IHT‘CDBa.ﬁbI MECXIY CIOBaAMH MOI'YT YBEIMUHMBATLCH aBTOMATHYECKH ITPH BbI-
pPaBHHBaHHH MO LIHPHHE. B clydasx, Koria HSOGKO,EI.HMO OCTaBHTb HHTEPBa-
JIBI MEXIY CIOBAMH PAaBHBIMHU BeJIMUMHE OXHOTO npobena, MPUMEHSIOT He-
paspuirHEI nipoben: Ctrl + Shift + ITpo6en.

Knaeuia Enter ucnonb3yeTcss TONbKO I Hayana Hoporo a6saua. [Ins
TIPHHYOMTENBHOTO pa3pbiBa CTPOKH B TEKYILIEM ad3alle MpUMeHAeTC KOMOM-
Hauua knasuu Shift + Enter.,

3HAKHM NpEenHHAHUSA

Bce onMHAPHBIE 3HAKM MPEMUHAHUS, KPOME TUDE, CIENYIOT 32 TEKCTOM
6e3 npoOenoB, HO OTHENAIOTCA ONHUM MPOOETOM OT TEKCTa TOCTe HHX.

Tupe B TEKCTOBBIX INOKYMEHTaX TMPENCTABIEHO CHMBOJIOM <«IJIMH-
HOEe THpe» W OTHENseTCS OT INpPEIILECTBYIOILET0 M IOCIENyIOLIEro TeKCTa
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npobenamu. YToOB HaOpaTk 3HAK «IMHHOE THpe», HEOOXOOMMO, YICPXH-
past knapuiry Ctrl, HabpaThk 3HaK «MHHYC» Ha JOTMOJHUTENBHON LM(pPOBOIi
KJIaBHATYpE.

KaBblukH 1 CKOOKHM BCceraa NMpUeraloT K TEKCTY, KOTOPEIH OKpYXaloT.
IMpoGensl cTaBATCS NMepen OTKPHIBAIOIMMH M ITOCTE 3aKPhIBAIOIIMX KaBBIUYEK
M CKOOOK.

Jeduc, wiM «KOPOTKOe THpe», B KauyecTBe 3HAKAa MpPEMHHAHUA He
HUCIONb3YETCS H NMPHUMEHSIETCA TOJNIBKO B KAYECTBE PA3NeNMTEeNs B CIOXHBIX
CJIOBax.

B KayecTBe IpUMepa pacCMOTPHM (DparMeHT MPaBHILHO OTdhOpMaTHPO-
BaHHOro tekcra M3 npomsseneHust M. C. TypreHesa «Acsi». O6paTure BHM-
MaHHe Ha opopMIIeHHe 3HAKOB NpelHHaAHHA:

«Bbl HaxomMTe MOE MOBeNeHHE HENMPWIMYHBIM, — Ka3aJoCh, TOBOPHIIO €&
JINI0,— BCE PaBHO: 5 3HAl0, BBl MHOH MobyeTeck».

Dopmyiasl

B dopmynax 3HaKM apudMETHYECKUX omnepaluil obpamisioTces nmpobe-
JlaMu. 3HaKM NPoLIeHTa % M rpaiyca ° OT NpeabLIYILEro TEKCTa MpobeioM He
otaensiorca. [TokazaTenu cTeneHH TakKKe He OTAENSIOTCA MpobeIoM.

I'poMo3nkKe ¥ BaXHbIe (DOPMYNB TPHHATO BLHIHOCHTH B OTHAENBHYIO
CTPOKY (OTHENbHEIM a63aLl), HanpUMep:

a x*+bx+e=0

100%

T=100°

HepaspsiBHbiii npoden

HepaspuiBHbIi TpoSen ucnonkayercs Wi oTaeNeHus GaMWIue OT UHH-
LIHANIOB, MPHU 3TOM MHHULMANBL OpPYr OT JIpyra npoGeioM He OTIeNsIoTCs.
Takxe Hepa3pbiBHBIH NMpoGes UCMOoNb3yeTCs Mepel enMHUIIAMH U3MepeHUs
M mocie 3HaKoB Ne 1 §, HanpuMep:

§ 1. BorynuTensHoe CJOBO

Samada N 56

ABTop: M.A. MBaHOB

Koraa He cTaBuTCH TOYKA

ToukM He MCTIONB3YIOTCS B KOHLIE:

* KOJIOHTHTYJIOB;

* 3aroJIOBKOB;

* CTpOK Tabmm;

* MOANMCEH IMOJ PUCYHKaMHM, CXeMaMH H JHarpaMMaMmH;
* 0003HaYEeHMI CUCTEMBI MEP;

* YCNOBHBIX COKPalIEHHBIX 0003HaYeHHMIA.

Kak odpopMisaATh 3ar0JIOBKH

Insa ¢opMaTHpOBaHMS 3ar0JIOBKOB CIENyeT UCIoNb3oBaTek CTHM, Nipen-
naraeMele Word. [Una cruneit «3aronoBok 1», «3aronoBok 2» W T. I. onpene-
JIeHbl Ha4epTaHHsA LWIPH(TOB, pa3MellleHHEe B CTPOKE (IO LIEHTPY, 110 JIEBOMY
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Kpalo M T. I1.) ¥ [Apyrue napamerpsl. [1ns 3arofioBKOB BBICOKMX YPOBHEH 3a-
naérea napamerp dopMarupoBanusi a63aua «He oTpeiBaTh OT cienyoiie-
ro» s TOro, YTOObl HE NMOJYYMUTH 3aroJIOBOK B KOHLIE ONHOH CTPaHHUBI,
a4 OCHOBHOU TeKCT Ha cienylowei crpanuue. Kak npasuno, ab3au, comep-
KallWii 3arojIoBOK, OTAENSETCS OT MPEeNbLIyLIEro W Iocjeayollero Tekcra
JIOTIOJIHUTEIBHBIMHA MHTEPBaJlaMH.

INone3oBaTesb UMEET BO3MOXHOCTh U3MEHUTL BCTPOEHHBIE CTHIIHM MM
cO3/1aTh CBOM Habop ctunei. Ho cienyer ydUTHEIBaTh, YTO NMapamMeTphl ¢op-
MaTMpPOBaHWA BCTPOEHHBIX CTHIIEH «3aroloBOK X» XOpOLIO NMpoAyMaHbI pa3-
paborunkaMi. IlperMylliecTBa UCMONL30BaHUS CTUIIE — BO3MOXHOCTE aB-
TOMAaTUYECKH CO31aTh OIVIaBJIEHME, a Takxke paboTaTh B PEXUME CTPYKTYDbI
JOKYMeHTa *, uTo 3HAYMTEeNbHO obserdaer pabory ¢ GONBIIMMH TOKYMEH-
TaMH.

IIpumep 8.2. 3ananmue ¢ BbIGOPOM OHOIrO OTBETA

B KakoM M3 MepeyrciIeHHBIX HHXKe NPeUIOKeHHWH NpaBWIbLHO paccTaB-
JIEHBI POGeIIbl MEXIY C/IOBAMH Y 3HAKaMM MpenuHaHms?

1) Oyka —Hayka, a pedbsiTam — Oyka.

2) As3byka — Hayka , a pebstam — GyKa.

3) Asbyka—Hayka, a pebstamMm—Oyka.

4) Asbyka — Hayka, a pebataM — Oyka.

Pemenue. PaccMOTpUM KaXIyio CTPOKY M3 NPEUIOXEHHBIX:
1) nocne THpe OTCYTCTBYET Npoden;
2) 3anATas OTAE/NIEHA OT MpPeILLECTBYIOLIETO TEKCTa pobenom;
3) 3HaKu THpE He OTHEeNeHbI OT TeKcTa mpobenamu;
4) cobmoneHsl Bee npapiia Habopa Tekcra.

OTtBeT: 4.

IIpumep 8.3. 3ananue c BLIOOPOM ONHOIO OTBETA

B KakoM M3 nepevucAeHHBIX HHXe NMPeIoXeHHI NMpaBUIbLHO paccTaB-
NeHbl Npo6esibl MeXIy CIOBAMH M 3HaKaMU NpenvHaHus?

1) JlIérkoe rope BONTIUBO , TAXKENOE — BE3MONBHO.
2) JIérkoe rope DONTAMBO, TSXKEIOE — BE3MOJIBHO.
3) Jlérkoe rope BONTIMBO, TSXENOE— BE3MOJIBHO.
4) Jlérkoe rope GONTIHBO, TAXENOE —OE3MONBHO.

Pemenue.
1) 3ansitas oTne/eHa OT NPEALICCTBYIOLIETO TEKCTA NMpobenoM;
2) cobaioneHsl Bce npaBuiia Habopa Tekcera;
3) u4) TUpe He OTAENEHO OT TEKCTa NMpobesioM.

OTseT: 2.

* PexuMbl paboThl ¢ TOKYMEHTAMH B MOCOGHH HE PACCMATPHBAIOTCS, H3YYHTE HX
CAMOCTOSITENLHO.
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Ilpnmep 8.4. 3apanMe C KPATKMM OTBETOM

HaHel nBa (¢parMeHTa TeKcTta M3 npousBencHus M. A. byHuHa
«AHTOHOBCKHE A010KH». B 000oMx ¢parMeHTax UCIONb3yeTcs WIPHQT OTHOM

FAPHUTYPBI.

A masvuuku 6 Oeablx 3a-
Mawinselx pybawkax u Kopo-
meHbsKUX nopmouxkax, ¢ benwvi-
MU packpeimsimMu  204068amu,
8cé nodxoodam. Hoym no deoe,
no mpoe, menxko nepebupas 6o-
CHIMU HOMCKAMU, U KOCAMCA HA
AOXMAMYIO 084APKY, NPUBA3AH-
HYI0 K sibaone. Tloxynaem, ko-
HeyHOo, 00UH, UbO0 U NOKYNKU-
mo éce20 HA KONeUKy uau Ha
AUYO, HO NOKynamenei MHO20,
maopeoean udém 6boiiko, u 4a-
XOMOYHBIU Mewanun 6 OAuH-
HOM CIOpMYKe U pbidcux cano-
eax — eecen. Bmecme c¢ 6pa-
mom, KapmasviM, UYCMPbiM
HOAYUOUOMOM, KOMOPLLI Hcu-
8€mM y Hez2o <«U3 MUAOCMU», OH
mopeyem ¢ wiymovkamu, npu-
baymikamu u daxce uHo20a
«mpoHem» Ha MYAbCKOU zap-
Mmonuke. H Odo eeuepa & cady
moanumcsa Hapood, CAblUMCS
0K0A0 Wanauia cmex u 206op,
a uHo20a u monom NAACKU...

K HOYM B NOrofy cTaHOBMT-

csl O4eHb XOJIOZHO U POCHCTO.
HanpilaBliKch Ha TYMHE PXKaHBIM
apoOMaTOM HOBOM COJIOMEI M MAKH-
Hbl, DOIPO MAELB NOMOI K YKHHY
MKMMO cagoBoro Bana. lonoca Ha
IepeBHe WKW CKPUIT BOPOT pasfa-
FOTCA N0 CTYAEHOIH 3ape HEOOBIKHO-
BEHHO sAcHO. TemHeeT. M BoT emmié
3amnax: B camy — KOCTEp, U KPENKo
TSHET AYHIMCTEIM ABIMOM BHILUHE-
BbIX cyubeB. B TemHoTE, B ybHHe
calla — cKa304yHasl KapTHHa: TOYHO
B YTONIKE ana, MblJIaeT OKOJIO 11aia-
11a 6arpoBoe 1aaMsi, OKpyxEHHOE
MPAaKOM, U YbU-TO YEPHKIE, TOYHO
Bbipe3aHHBIE M3 YEPHOTO AepeBa
CHJIYIThl IBMTAKTCS BOKDYT KO-
cTpa, MeX TeM KaK I'MraHTCKue
TEHH OT HUX XOIAT MO A0IOHIM.
To no BceMy nepeBy JsLKeT Y€pHas
pPYKa B HECKOJIBKO apuIvH, TO YET-
KO HAPUCYIOTCS IBe HOTH — NIBa
y€pHBIX cTon0a. U Bapyr Becé ato
CKOJIL3HET C A0JIOHM — Y TEHB yma-
AET M0 BCei aee, OT 1iajalia g0
caMoit KamuTKH...

KakuMu U3 HHXKe nepeducleHHbIX CBOHCTB wpudTa 1 ab3aues pasnu-
4aroTcA JieBbli W npasbiit dparmeHTel? B 0TBeTE nMepeurcanTe HoMepa pas-
JIMYAIOLLIMXCS CBOMCTB B MOpPsIKe Bo3pacTaHus, Hanpumep: 123.

1) Hauyepranue uipudra (nNpsiMmoe, KypcHBHOE)

2) HacBILEHHOCTb WpH@TA (CBETIbIH, MOMYXHPHBIH, XKUPHbIH)

3) pasmep wpHdT

4) BrIpaBHHBaHHE CTPOK (110 JICBOMY Kpalo, 10 MPaBoOMY Kpai, No LeH-

TpY, [0 LIUpHHE)

Pemenue. TekcT cnera HabpaH KypCUBOM, T. €. OTJIMYAETCH HAYePTaHHEM.
Teker cneBa HabpaH wipudToM Gosbliero pazmepa, YeM TEKCT CIIpaBa.
TekcT ceBa BbIDOBHEH MO LLMPHHE, TEKCT ClIpaBa — [0 MpaBoMYy Kpalo.

OTBeT: 134,
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3anaHus il CAMOCTOATEIBHOTO pemeHus

3anauua ¢ BpiDOpomM oaHOTrOo OTBETA

IIpumep 8.5. B KakoM M3 MepeyMCIeHHBIX HUXe MPeIIOKeHHI NpaBHIBHO

paccrasieHbl Mpobeibl MeXIy CI0BaAMH M 3HAaKaMH MpernuHaHus?

1) PabBotait—chbIT Gynelib, yYMCb—yYMEH Oyaeilb.

2) Paboraii — cbiT Oyaellib;y4Hch — YMEH Oyaeuib.
3) Paboraii — chIT Oynellib; YYUCh — YMEH ByIeilb.
4) PaGoraii — chIT Oyoelb ; y9MCb — YMEH Oylellb.

ITpumep 8.6. B kakoM U3 repeyrciIeHHbIX HUXE MPELIOXeHHN MPpaBUIbHO

paccTaBlieHbl MPOGeNbl MeX/y CIOBAMH W 3HAKAMM MpPernuHaHus?

1) Pasym — 3o/10Ta Kpallie, a rnpaBia — COJIHLIA CBET.
2) Pasym — 3010Ta Kpaillie,a npaBaa — COJHIIA CBeT.
3) Pasym — 30i10Ta Kpallie , a TipaBia — COJHLIA CBET.
4) Pa3ym —3o0s10Ta Kpallle, a NpaBia —COJIHLA CBET.

IMpumep 8.7. B xakoM M3 nepeuncIeHHBIX HHXE NMPeUTOKEHHIH HeMpaBiIb-

HO paccTaBJICHbI I'lpOﬁCJ'[h[ MeEXOy CTOBaMH H 3HAKaMH l'[pel’[IJII-laHI/IlT-I':’l

1) Pemecno He KOPOMBICIIO: TLIeY HE OTIABMT, 4 BeK MPOTIUTAET.
2) Peub BecTH—HeE JIANTH TJIECTH.

3) Tme ponMicsi, TAM W CTOOMJICH.

4) ToBOpPHUTb — CMELIHO, YTAHTb — IPELIHO.

3agaHusa ¢ KPATKHM OTBETOM

IIpumep 8.8. [anwl nBa dparMeHTa TeKcTa M3 npousseneHus A. [1. Yexosa

«JloM ¢ Me3oHHHOM». B 060ux dparmeHTax ucronb3yercsa wipudT OgHOIM

TapHHTYPHI.

Ay Benbix KaMEHHBIX BOPOT, KOTO-
phble BeJIM O ABOpa B MoOJe, y cTa-
PHHHBIX KPEMKHX BOPOT CO JIbBa-
MM, CTOSUTH nBe AeByluku. OnaHa us
HUX, TIOCTapllie, TOHKas, OnenHas,
O4YeHb KpacHBasl, ¢ LeJI0il KOTTHOI
KalLITaHOBBIX BOJOC Ha rojioBse,

C MaJeHBKMM YNPSIMBIM PTOM,
MMeJla CTPOToe BhIpaXXeHHe U Ha
MeHs eaBa obpaTHiia BHUMaHHe;
nopyrasi ke, Oobllie — TOXe TOHKas
Y OnenHasi, ¢ OONBILIMM PTOM U

¢ GONBLIKHMMU [J1a3aMH, C YIUBIE-
HHEM MOCMOTpesia Ha MeHsI, KOraa
s1 MIPOXOIM MMMO, CKa3alla YTO-TO
MO-aHIJIMHCKH M CKOH(Y3MI1aCh,
M MHE MM0Ka3aoCh, YTO U 3TH

Bckope nocie 310ro, Kak-T1o

B NOJUIeHb, Koraa si u Benokypos
TYJISIH OKOJIO IOMA, HEOXKHAAH-
HO, WYpPIIA N0 TPaBe, BbexXaia
BO JBOP pPeccOpHas KOJISICKa,

B KOTOPOIi cCHAea OJHA U3 Tex
OeByumieK. Oro 6bLIa crapumas.
Ona npuexana ¢ NOJNHCHbIM
JIMCTOM NPOCHTL HA NOropelib-
ues. He rsapsa na nac, oHa ovyeHb
cepbé3Ho H 00TOATEILHO pac-
CKa3a/1a HaM, CKOJIbKO Cropeo
aoMoB B cejie CusiHOBe, CKOJIBKO
MYIKYHH, JKeHIIWH H JeTeil ocTa-
Joch 6e3 KpoBa H 9TO HAMEpeH
NpeaNPHHATL HA NEPBBIX MOPax
MOrope/ib4ecKHii KOMHUTET,
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IBa MHJBIX THLIA MHE JaBHO yXe
3HaKoMbl. 1 51 BepHyJicst mOMOi#A ¢
TaKMM YYBCTBOM, Kak Gyaro Buaen
XOpOIUHiA COH.

9IeHOM KOTOPOro OHA Tenepnb
ObL1a. J1aBiIH HAM MOANMCATLCHA,
OHA CHPATAJA JIMCT H TOTYAC XKe
CTAJIA NPOINATHCA.

KakuMm u3 HUXe NepedyucIeHHBIX CBOMCTB mpudTa U ab3aleB pa3iu-
YaloTCA JIEBbIN W MpaBhlil parMeHTEI? B OTBeTe MepeynciInTe HOMepa pas-
JTHYAIOLIHXCA CBOMCTB B MOPSIKE BO3pacTaHMs, HarpuMep: 123.

1) Hauepranue wpHdra (MpAMoe, KYpCUBHOE)
2) HaCBIIEHHOCTH WPHGTA (CBETIBIH, MOMYXHUPHBIH, XXKUPHBIH)

3) pasmep wpudra

4) BbIpaBHMBaHHE CTPOK (I10 JIEBOMY Kpalo, 110 [PABOMY Kpalo, Mo LieH-

TpY, MO IIKUPHHE)

Ilpumep 8.9. [lanbl aBa (pparMeHTa TeKcTa M3 npousseneHus A. I1. Yexosa
«JloM ¢ Me3oHMHOM». B 060uX hparMeHTax ucoab3yeTcsa WIPUPT ogHOI

TapHUTYPBI.

B 2opnuye 6vi10 menno, cyxo
U ONPAMHO: HOEbLI 30A0MUCMbL
ofpaz & negom yany, nod HUM RHO-
Kpbimbiil 4ucmoil cypoeou cKka-
mepmblo Mo, 3a CMoAOM HUCTO
GbiMblimble AABKU,; KYXOHHAA NeYb,
3aHuUMaewias 0aabHUi npaewiii
yeon, HO60 benena menom; Oauxce
CMosA0 Hewmo epode maxmaul, No-
Kpbimoii necumu noOnoHamu, ynu-
pasweiica omearom & oK neu;
U3-3a NEe4HOU 3ACAOHKU c1adKo
naxno  wamu — pazsapuelieiica
Kanycmoli, 206A0uHOl u 1aépo-
GbIM AUCIOM.

IMpuesxuii cOpocun Ha NaBKy
LIMHEeNbL U OKasaics eulé cTpoliHee
B OOHOM MYHOMpE M B carorax,
MMOTOM CHSUI MepyaTKu M Kaprys
M C YCTanbIM BMIOM IpOBEN Onen-
HOIf XyIOil pyKoil no rojose — ce-
Able BOJIOCH €ro ¢ Ha4yécaMM Ha BH-
CKax K yriaM I7ia3 cJierka KypyaBH-
JIMCh, KPacHBOE YMIMHEHHOE JIMLIO
¢ TEMHBIMM IJIa3aMd XpaHWJIO Koe-
rie MenKHe ciefbl ocnkl. B ropHu-
11e HUKOTo He OBLTO, U OH HENpHA3-
HEeHHO KPHKHYJ, IPUOTBOPUB OBEPb
B CEHLIBI:

— 3ii, K10 Tam!

KakuMmy 13 HUXe NepedyHc/IeHHbIX CBOMCTB 1pHdTa M ab3ales pasiH-
yaloTcs NeBblit M npasbiii dpparmeHTsl? B oTBeTe nepevyrcinTe HOMepa pas-
JHYAIOLLHXCH CBOMCTB B MOPSAKE BO3pacTaHusl, HanpuMep: 123.

1) HayepraHHe WpHdTa (IIPAMOE, KYPCHBHOE)
2) HacBIEHHOCTh WpHdTa (CBETNBIH, MOMYKUPHBIH, XKUPHBIH)

3) pasmep mipucTa

4) BelpaBHMBaHHME CTPOK (MO JEBOMY Kpalo, IO IpaBOMY Kpaio, Mo

LIEHTPY, MO LUMPHHE)

3anaHusa ¢ pa3BEPHYTHIM OTBETOM

INpumep 8.10. CospaiiTe B TEKCTOBOM PEAAKTOPE AOKYMEHT M HaINMILMTE
B HEM CJIEAYIOLHKH TeKCT, o(hOpMHB ero 1o obpasiy:

wipudT: Times New Roman, 14 nt;

BbIpaABHHBaHHE OCHOBHOTO TEKCTA: MO IIHPHHE;

176



OTCTYI NMEPBOM CTPOKH: 1,5 CM;

MEXIYCTPOUHBII MHTEPBAJ: TIOYTOPHBII;

OtaenbHble C/IOBA BBUIETHUTE MOMYXKHPHBIM MIPH(TOM H KYpCHBOM.

HomnyctMo, 4To6bl IIMPHHA TOMYYEHHOTO TeKCTa OTIMYAIACH OT UIM-
PHMHBI TeKCTa B MpUMeEpE, MOCKOJIbKY LIMPHHA TEKCTAa 3aBUCHT OT pasmepa
CTpaHHLBI ¥ nofieii. PazbueHne TeKeTa Ha CTPOKH JO/KHO COOTBETCTBOBATH
CTaHOAPTHOM IIMpHHe ab3ala.

Texkct coxpanute B (aiie: my_textl.doc.

Keadpamnoim ypasnenuem Ha3blBacTCsl ypaBHEHHE BUIA
ax*+bx+c¢c=0,
rie a, b, ¢ — 3anaHHble Yykcna, a # 0, x — HEH3BeCTHOE.
KoadhduuneHTsl a, b, ¢ KBangpaTHOro ypaBHeHMs 06BIYHO Ha3biBa-
10T TaK: d — npaesimM WIH cmapuium Kodpduyuenmom, b — emopuim
Koaghghuyuenmom, ¢ — c60600HBIM HAECHOM.

a<( YpaBHEHHE HE MMEET KOpHEH
a>0 ‘YpaBHeHHE UMEET IBa KOPHs

Ipumep 8.11. Co3zpaiite B TEKCTOBOM PEIAKTOPE NOKYMEHT M HATIHLIWTE
B HEM cienylouuii Tekct, ocopMHUB ero 1mo oGpasiry:

wpudT; Arial, 14 nit;

BbIPaBHUBaHWE OCHOBHOI'O TEKCTA: 10 IUMPHHE;

OTCTYN IepBoit cTpoku: 0 cMm;

MEXIYCTPOYHBII MHTEPBaI: NMOJYTOPHBIH.

OTnenbHEIE CJI0BA BBLOCSIWUTE MOJYXHPHBIM LWIPU(TOM W KyPCHBOM.

TekcT criMcKa BHIPOBHEH IO JIEBOMY Kpalo.

HornyctrMo, yTo6b! HIMPHHA MOTYYEHHOTO TEKCTa OTIMYANACH OT LIM-
PHMHBI TEKCTa B MpHUMeEpe, MOCKOIbKY LUMPHUHA TEKCTa 3aBMCHUT OT pa3Mepa
CTpaHMLBI M Nosieii. Pa3bueHue TekcTa Ha CTPOKH JO/DKHO COOTBETCTBOBATH
CTaHOAPTHOM IIHpHHe ab3ana.

TexcT coxpanure B haiine: my text3.doc.

IMTporusnas 3anaua ['puropus Ocrepa

Xop, COCTOALLMIA U3
« 280 MaNnBYMKOB M
* 105 neBouek
HCIIONHSAET 3aAyUIeBHYIO TecHo. K cyacThio, JIMIIL 4YeTBEpPTad 4acTh
MATBYMKOB U TPEThs YacTh JIEBOUEK OPET BO BCE ropno, OCTANbLHBIE TONb-
KO OTKPHIBAIOT poT. Haiinu pasHoCTE MeXIy MajlbYHKaMH H JeBOYKAMH,
OpYLUMMH BO BCE TOPJIO.
Pemenwue:

X=280:4—-105:3=70—-35=35.

OTtBeT: 35.
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TNABA 9
BA3bl JAHHbIX

[NepBeie KOMMBIOTEPH CO3MABATIMCHL C 1IE/bI0 ABTOMATU3AllMM  BbI-
YUCIEHHM CJIOXKHBIX pacy€THbIX 3amad. Jlis pelleHUs Kaxnoii 3anma-
Yu — pacyéra TPAaeKTOPHUM MOJETA PAKeThl, NPOEKTUPOBAHUS HOBOTO 000-
PYOOBaHUS W T. Il. — pa3padaTbiBAIMCh CBOM JTOPMTMBI M IPOTPaAMMBI.
BricTponeiicTBHe NMepBbIX KOMNBIOTEPOB ObLI0 HEBLICOKHM, OHHM OBLTH I0PO-
THMH, HX 9KCIUTyaTallMs Takxke Tpebopana GONLLIMX 3aTpar.

C u3MeHEHUEM 3JIEMEHTHOI 0a3bl, ¢ MOSIBIEHHMEM MHTETPAIBLHEBIX CXEM,
CTOMMOCTb KOMIIBIOTEPOB M MX JKCIUIyaTallHM IMOCTENMEHHO CHHXAanach,
KOMIBIOTEPBI CTATH IOCTYTNHBI Dojiee LIMPOKOMY KpYry [O/1b30BaTeleid.
[MosSBMIIOCH BTOPOE OCHOBHOE HAlpPAaBICHWE MCMONb30BAHHS KOMITBIOTE-
pOB — XpaHeHHe W o6paboTka 6onbuinx 06bEMOB uHbopmauuu. Cranu
MPOBOJMTHCS MCCTENOBAHUA 10 OPraHM3alWK XpaHeHHs NaHHBIX, KOTOpas
obecnieyupana Obl JOCTATOUHYIO CKOPOCTh NOCTYNA K JaHHBLIM, TOHCKA He-
obxonumMoit MHGOPMALIHKM, BO3MOXHOCTb TOTNOJHEHHA JAHHBIX M UX H3Me-
HEHMS H T. II.

B 60-x romax XX Beka Hayainch pabOTHl MO CO3JAHUIO M PA3BUTHIO
CTIEHANTM3UPOBAHHBIX CHCTEM XpaHeHus] U o0pabOTKM JaHHBIX, KOTOpbIe
BIIOCJIEICTBUHM CTalH Ha3blBaTh CHUCTEMaMH YIpaBleHHs 0a3aMM JaHHBIX
(CYB[), a camu XxpaHWIMILa MHGOPMALIMK MOTYYUIH Ha3BaHue «6a3bl JaH-
HbIX» (B).

C Daszamu JaHHbLIX B pa3Hh[X BHOax — KHHrax, Kap'rmexax — BBI CTaj-
KUBATUCH yXe He pa3. ITo TenedOHHBIE CMIPABOYHMKH, CIOBAPH, KATAIOTH
KHMI B BubauoTekax U T. 1. MHbopMaliMs B HUX CTPYKTYpHPOBaHa H YTO-
psinoueHa. Hanpumep, B TenedOHHOM CIIpABOYHUKE 3aMKMCaHbI YIIOPSAIOYEH-
HBlE No daMUIMIM Bianensiles Homepa TenedoHos. MHdopMauus o KHH-
rax B 6ubIMOTEKaX XpaHUTCA Ha KApTOYKaxX, B KOTOPBIX 3allMCaHbl aBTODHI,
HaMMEeHOBaHHWe KHHUTH, ¢€ BbIXONHbIE NaHHble, bubnuoreuHslit muodp. Takue
KapTo4ykH OOBENHUHSIOT B OMOMMOTEYHBIE KATAJIOrH, KOTOPLIE CYIIECTBYIOT
B JIByX BapMaHTax — YMOpPSOO4YEHHbIE 110 (haMMJIMAM aBTOPOB (a1daBUTHBIN
KaTaJlor) M Mo TeMaM (TeMaTHYyecKMii KaTasor).

Ecnu xe norpebyerca mo TeleOHHOMY CNPaBOYHHMKY B BHAE KHHUIH
HaWTH BAanenbUa TelnedoHa Mo HOMepY, MPHIETCH ITPOCMOTPETL OYEHb MHO-
ro CTPaHUL CIPaBOYHHKA.

Hcnonb3oBaHue KOMITBIOTEPOB U1l XpaHeHWsl §a3 HaHHBIX MO3BOJSAET
XpaHUTh 00JIblIHE 00BEMBI CTPYKTYPHPOBAHHOMH HHMOpPMALIMK, IETKO U ObI-
CTPO COPTHPOBaTh AaHHbIE B JIOGOM MOpsiiKe, OCYLIECTBIATE OBICTPHINA MO~
UCK, MpeaocTaBIATE HHOOPMALIMIO MO 3anpocaM MoJs30BaTeNei U T. .

Basza maHHweIX (BJl) —3TO COBOKYITHOCTB CHCTEMATH3MPOBAHHBIX
NaHHBIX OfpefenéHHON MpeaMeTHOI obnacTH, XpaHsIIIMXCS BO BHEI-
Hell naMsiTH KOMITbIOTEepa.

Basa naHHBIX sBNsETCS HHGMOPMAIMOHHONH MOJENbIO NpPEIMETHOM 06-
JIACTH.
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IlpeamerHas 006/aCTh — YacThb PEA/IbHOIO MUpPA, CBEAEHUA O KOTOPOIi
HeoDXoIMMO XpaHUTh, 00pabaTeiBaTh U UCMOJNBL30BATh JUISI pellIeHUs 3anaq
yIpaB/eHHUs], aBTOMATU3aLWH AESITE/IbHOCTH U T. 1.

[NpenmerHas 061aCTh COCTOMUT U3 00BEKMO8 U C6A3€ell MEXIY HUMHU.

O0beKTH NpeaMeTHOo#H 00JIACTH — 3TO NpeIMeThl, MOHATHSA, SBJICHUS
U T. A. Hanpumep, o6bekThl npeaMeTHOM obnacti «bubnuorekar — 370 KHU-
ra, YUTATENlb, XPAHWIHLLIE (3aNBl, CTE/UIAXH, TIOJIKH), CBEAEHHS O IBHXEHUH
KHHUI M T. 1. Kaxnawlii o0bekT MMeeT MHOXecTBO cBoiicTB. He Bce cBoiicTBa
0OBEKTOB BaXKHBI JUISl JAHHOW MpenaMeTHOH obnacTH, Mo3TOMY M3 COBOKYII-
HOCTH CBOHCTB 00BEKTOB HEOOXOIMMO BLIIENUTE Haubolee cylllecTBEHHEIE.
Hanpuwmep, cBoiicTBa o0nekTa <«KHUTa» — aBTOp, HAaUMEHOBaHMe, WHOP,
rOll U30AaHUA BaXKHbI JUTsi OMOIHOTEKH, a COPT UCTONBL30BAHHBIX MPH e€ rneya-
TH Oymaru win Tunorpadckoit Kpacku He BaxHbl. CyllleCTBeHHbIE CBOMCTBA
00beKTa «4yHUTaTeNb» — aMUIHsA, UMSA, OTYECTBO, alpec, HOMEpP YHUTATENb-
cKoro 6uyeTa, HO He LIBET IJ1a3 M He pasMep oOyBH.

Kaxnaplif 0OBEKT NpeaMeTHOM o06JacTH COCTOMT M3 3K3eMAAApOs.
DK3eMILIAPL 00BEKTOB «KHWIa» M «YHUTaTelb» — 3TO KOHKpeTHas KHHTa
(nanpumep, «MHbopmatnka. 9 knacc») ¥ KOHKPETHBIW YMTaTeNnb (Hanpu-
mep, Konocos Cepreii [TerpoBuu).

IMpu paspaboTke MHGOPMALMOHHOI MOAENH CIEAYET HE TOJBKO Bbi-
JeNnnuTh 00bEKThI TNpeaAMeTHOH 00nacTH, BbiOpaTh Haubosiee CylLLECTBEHHbIE
cBoiicTBa 06BEKTOB, ONpPENe/IUTh UX B3aMMOCBSI3H, HO W BbIOpaTh modeas
daHHbIX.

Moaenb JaHHBIX — 3TO COBOKYIHOCTb CTPYKTYP JAaHHbIX U CBA3EH
MEXIY HUMH *,

B Hacrosiiiee Bpemsi MPOMBIIUIEHHBIM CTAHAAPTOM SIBISIETCS mabauy-
Has (peaayuoHnan) Models OaHHbIX.

PeasunonHas 6a3a JaHHBIX

PenssuMoHHass Mopenb HAaHHBIX (aHm. relation — oTHolleHHe) OblLia
npemiokena U. @. Koxaom B 1970 rony. OHa ocHOBaHa Ha TEOPUH MHO-
JKECTB M MaTeMaTH4eCKOMW JIOTHKe, YTO oDecrieyuBaeT €€ MaTeMaTHUecKyio
CTPOTOCTE M 00YCJIaBJIMBaeT LIMPOKOE PACIpOCTPAHEHWE 3TOH MOHENH Ha
NMpaKTHKE.

B pensuuoHHoit Bl naHHbie XpaHATCS B BHIE COBOKYITHOCTH B3aMMO-
CBSI3aHHBIX IBYMEPHBIX TAGIMLL.

Kaxnas tabnuua pensauuornHoit Bl onucbiBaeT ooMH 0OBEKT MpeaMeT-
HO# 00NacTH U COCTOMT M3 CTPOK H CTOJIOLIOB.

Crondupl TaOJMHIBI COOTBETCTBYIOT CBOMCTBAM 00BEKTa M Ha3bIBAlOTCS
nojamMu. Kaxmoe mone MMeeT MMsS — 3arojioBOK cTojidOua Tabnuusl. B Ta-
OnuLe He JOJKHO OBITH ABYX ONMHAKOBLIX MMEH moneit. Kaxmoe mone ume-
eT ONnpenenEHHbIA TUI JAaHHBIX, T. €. BCe sST9eiKH ofHOro crondua Tabnauubl
JOJDKHBI COIEPXKATH JaHHBIE OMHOTO THUIIA.

* Bonee nojiHoe onpefesieHHe MOLEIN TaHHBIX BKJIIOYaeT onepauuu o6paboTku
JIAHHBIX, HO B JAHHOM MOCOGUM OHH HE pacCMaTPUBAIOTCH.
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HanoMHMM, 4TO TN JaHHBIX OTIPENEISIET:

1) npencraBneHHe JAHHBIX B MIAMATH (B TOM YHCJIe CKOJIEKO BaHTOB
MaMsiTH JaHHble OYIYT 3aHUMATh);

2) BO3MOXHbIE 3HAYEHHS TAHHBIX;

3) monycTHMbIe NeHCTBHS HAll JAHHBIMH YKa3aHHOTO THIIA.

B Gaszax JaHHBIX MCTONB3YIOTCH CHAEOyIOlHe TUIBI HTaHHBIX: YMC-
JIOBO# (1enoe, NeHCTBUTEILHOE M T. 1.), JaTa, TeKCTOBBIH, JOrHYECKHH
uTa*

HmeHa noneii obpasyior 3aronosok Tadamuel. OH onpeacnseT CTPyK-
TYpy TabIuIIBl U HE MEHSIETCH BO BpeMsi paboThl ¢ ba3oii manHbIX. Eciu B Ta-
6sKLIe M3BMEHHUTD, 10DaBUTDL WIM YIAIMTD MOJs, TO MOJYYHMM YXe IpYTyio Ta-
Onuiy (MycTh Aaxe ¢ MPEeXHHUM UMEHEM).

CrpoKy TabaMubl Ha3bIBAIOT 3anucsiMu. Kaxnas crpoka Tabnuisl onu-
ChIBACT OMH 3K3eMIUtsip 06bekTa. B Tabnuie He 1omkHO GbITh ABYX OOWHA-
KOBBIX 3aruceid.

3anMce — 3TO COBOKYIHOCTE JaHHBIX Pa3HOTO THITA, OTHOCSLLMXCS
K OIHOMY 3K3eMILISAPY OObEKTA.

Teno Tabumubl — Habop 3anucei 00 3k3emiuispax obobekra. Tesno Ta-
O/IMLIBl U3MEHSIETCSI BO BpeMst paboTel ¢ 6a30ii JaHHEIX — 3aMKCcH 00 3K3eM-
IUIsipax 00beKTa MOTYT U3MEHSIThCS, 100aBIATLCH M YIAIATHCS.

Tabnuua pensyvoHHOM MOAENM AaHHLIX

Hmena nonei

+ .
[ I I I

3arofoBoK
Uma_nonal | Uma_nona2 | Uma_nonal | Ums_nonsd

TabAM L b - -
. ]
-]
2 =
= <
] 8
: 3
% 3]
- 5

Cronbupl (nons)

OtMeTuM, 4TO pessiliMOHHAas 6a3a ZaHHEIX MOXET COCTOSITh KaK M3 He-
CKONBKMX, TaK U U3 oqHOM Tabnuuel. B 1aHHOM noco®uK paccMaTpHUBaOTCH
OnHOTaONMMYHbBIE peNsiLIMOHHBIE Oa3bl.

IMpuBeném npumep 6asbl naHHbIX «TenedoHHbIM cripaBoYHUK». B cnpa-
BOYHHKE NOJ/DKHO XpaHMTbCs: HoMep TenedoHa, damuius, UMs, OTYECTBO
BiazenbLa TejedoHa, anpec, COCTOSIIMIA M3 HAMMEHOBAHUSI YIHLIBI, HOMepa

* B paanuunbix CY B/l HauMeHOBaHWS THIIOB MOTYT Pa3iHuaThCs.
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noma (6yIeM CYMTATh, YTO HOMEpP IoMa 0003HavyaeTcss OMHUM YUCJIOM) M HO-
Mepa KBapTHpbl. EC/IH Bce 5TH JaHHBIE IOMECTHTH B OAHY TaOIHLLY, MOJIYIHM
MPHMEPHO CNENYIOLTHM CITUCOK TToNeii:

Umsa nona Tun paHHBIX
Tenedou TEKCTOBBI#
Damums TEKCTOBHIA
Hmsa TEKCTOBBIM
OT4ecTBO TEKCTOBBII
Ynuua TEKCTOBBIH
oM YUCIOBOH LIETbIA
Ksaptupa YUCAOBOH LIEbIH

3aronHeHHasi TaGIM1Ia MOXET UMETh BHIL:

-]
o
Tenedon Damunua Umn Oruectso Ynuuya E
s | 8
| ox
225-64-90 | AHnacTasu Hpuna | Muxaii- 1-5 6 8
JIOBHA IlepBo-
mamckast
159-58-36 | baibypun | HMpaH Bopuco- | KocMmo- 5 56
BHY HaB-
TOR
566-89-74 | Bnacos Oner Ierpo- Cepebpu- | 58 | 244
BHY cras
198-34-54 | Boeponun | IMéTp Bagumo- | Borateip- 8 78
BUY cKasi

Cuctembl ynpasneHua 6asamu gaHHbIX

s toro 4yrobbl MCNONB30BaTh 0a3bl JAHHBLIX: NOOABNATb, MU3MEHATD,
yHoansATh, COPTUPOBATh JAaHHBIE M HAXOIMUTH HYXHbIE CBEAEHUs, HEOOXOIU-
MBI CHEUHaJbHBIC TPOrpPaMMBbl — CHCTEMbI YIIpaBJieHHs] Oa3aMM JaHHBIX.
CyecTByeT MHOXecTBO pasHoeHaHocTeil CYB/I: oT mpocThIX, C KOTOPEIMH
MOXET pabOTaTh ONMH WM HECKOJBKO MOJIb30BaTeNei, 10 0YEHDb CIIOXHBIX,
Ha OCHOBE KOTOPBIX CTPOATCS CHCTEMBI aBTOMATH3allMK KPYITHBIX OpraHM3a-
LIMii, KOTIa COTHM JIIOie OMHOBPEMEHHO paboTaloT ¢ OTPOMHBIMH OOBEMa-
MM CaMbIX Pa3HBIX JaHHBIX.

CVB/l — 3710 cneuMaIM3MpoBaHHOE TporpaMMHoe obecrieyeHue
IUIS CO3MaHHUA M HCMOJb30BaHUs 6a3 JaHHBIX: peJaKTHPOBAaHHA, NPO-
CMOTpa M MOUCKa HHGMOPMALIMK B HHX.
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C¥YB/ pasnu4yaloTcs Mo CBOMM BO3MOXHOCTSAM, HO, Kak IMpaBiio, obe-
CMEeYMUBAIOT BHITIOMTHEHUE CIEAYIOMIMX DYHKIIUIA:

* cosnaHHe HOBbIX BJl (co3maHue TaGIMII M YCTAHOBKA CBSI3eM MeEXIy

HUMH);

* sanonHeHue B;

* penaktupoBanue BJI;

. copmposxa JaHHBIX;

* 00paboTKa 3anpocoB NMoNnb3oBaTeNeit;

¢ nouck uHdopmauuu B BJ1;

* MEYaTh JaHHbIX B (hopMe OTYETOB M T. 1

Mpumeps pensauMoHHbix CYBI: Microsoft Access, MS SQL Server,
MySQL u np.

OcHoBHbIE onepanuM ¢ 0a3amMu JAHHBIX

C 6asaMH JaHHbIX paGOTAlOT TPH KaTETOPUHM JIOAEH: MPOEKTHPOBIIINKH,
AIMMHHCTPATOPEI M MTONb30BATEH.

Ipu npoekTpoBaHuu Bl HeoOXOMMMO OMpenenuTb, U3 KAKMX TabGaHLl
oynet coctoatk B/, kakue mons OyoyT B Kaxaoi Tabmuubl U Kak TabIauiibl
OyayT CBsi3aHBI MeXIy coDoii.

AIMUHHCTpaTOphl 6a3 JaHHBIX MOANEPXKMBAIOT HX B paboTOCNOCOOHOM
COCTOSIHHH.

[Nonw3oBaTtenu obpainarTcs K b1 B mouckax HyXHo# MHGOpPMAIMKM WIH
€ LIEJIBIO TOy4eHHsl HOBO#H MH(pOpMaLIMH NMYTEM 00pabOTKH JaHHBIX, XpaHsI-
uuxes B BJI.

3anpocsl Ha BbIOOPKY JAHHBIX

O6pamenune nonb3osarensa K b/l HasbiBaeTcst 3anpocom. s cocrasne-
HUS 3aMPOCOB MCMONB3YIOTCS CIellHallbHbie sI3BIKH 3arpocoB. Yailie Bcero
MCTIONB3YIOTCA 3alpochl HA BRIOOPKY NAHHBIX, B KayeCTBe KpUTepHsi oT6o-
pa UCIONBL3YIOTCS 102UHECKUE ebipaXceHun. JIoTHYeCcKre BHIPaXKEHHUS MOTYT
ObITh HPOCMBIMI U COCMABHBIMU.

B NMPOCTBIX JOTHYCCKHX BbIpa*XCHHAX HaKIalblBalOTCsH TpeﬁOBaHl-’[S[ Ha
3HaueHue noisi. Hanpumep, ecnu B npusenéuxoii Beiie B/ «TenedoHHbIi
CIIPaBOYHMK» TpebyeTCd HAWTH BiiaaesbLeB TeedoHoB ¢ hamuiueit Bonkos,
yciioBue orbopa Oynet uMerb Bul: «PaMunus = " Bonkos"».

Jnst noctpoeHust 3anpocoB OyaeM Mcrnonb3oBaTh ©0a3y  JaHHBIX
«TypHcTHYCCKME Moe3aKH». CTpyKTypa TaGaHibl 6asbl JaHHBIX:

HUma nons Tun gaHHbIX
CTpaHa TEKCTOBBIA
ropon TEKCTOBBIH
MPOJOJIKHTENILHOCTh YUCTOBOM LIEJIBIH
CTOUMOCTbD YHCIOBOM LeNblit
Jara_3aesja IaTa
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3anonHeHHas TabaIMLa:

Crpama lFopoa r:_z:f:::;:' Croumocts | [Jlara_saespa

Poccus Mo- 5 40 000 14.07.2010
CKBa

DpaHuus [Mapux 7 65 000 14.07.2010
Poccust Coun 18 70 000 12.06.2010
Benukobpuranus | Jlonnon 8 70 000 15.07.2010
Hranusa TypuH 5 50 000 02.08.2010
Hranus Pum 7 65 000 02.09.2010

Jlnst or6opa TYpOB MPONOJIKHTENBHOCTHIO OT CEMH IHEH M BoJibLiIe YCI0-
Bue oTbopa uMeeT BUI: «I1pono/KUTeIbHOCTD >= 7»,

CocTaBHbIE JOTHYECKHE BBIPAXKEHWs KOHCTPYHUPYIOTCS M3 MPOCTBIX MPH
nomouy Jornyeckux onepaunii 1, UJIU, HE. Hanpumep, B npuBeaéHHOR
Beilie B/ «TypucTHyecKkre noezaku» HeoOXOAMMO HAlTH TYPE CTOMMOCTLIO
ot 50 000 no 68 000. Ycnosue or6opa umeer Bum: «Ctoumocts >= 50 000
U Croumocte <= 68 000». DTOMY YCIIOBHIO OTBEYAIOT TPH 3alMCH, B pe-
3y/ILTATe BLITIOJIHEHMS 3arpoca Moay4HuM TabnuLy:

Crpana lopoa '12:::::‘:' CroumocTb Dara_saespa
DpanHums IMapyx 7 65 000 14.07.2010
Urtanus Typun 5 50 000 02.08.2010
Hranus Pum 7 65 000 02.09.2010

IIpumep 9.1. 3ananue ¢ OAHUM BePHbLIM OTBETOM

Jlana 6a3a DaHHBIX, cofepxkalllas cBefeHHs 00 olleHKaX yUeHUKOB:

“ﬁc“ Damunun Uma M:‘:i:a' Dusnka '::E:':
1 HMnatos Erop 4 4 5
2 Kupees AJleKcaHap 5 5 5
3 HnoxuH Cepreii 5 4 4
4 HMpamkunHa TarbsHa 5 5 4

3anpocy, coaepxaileMy yCIoBHe 0TOopa
(Pusuka = 5 win Mudopmatuka = 5) u MaremaTka = 5
OTBCYAKOT 3allHCH:

1) 1,3,4

2) 4

SN ¥¥]
"

R ]

o
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Pewrenune. B nepBylo ouependb B JIOTHYECKOM BbIpaXeHHMH (YCTOBHM 0T6O-
pa) BeIMOJHAETCS Joruueckas onepauusi MJIM, tak kak oHa HaxonuTcst
B Kpymibix ckoOkax. Ycnosuio «®usuka =5 unu Mudopmaruka = 5»
orBevaioT 3anucu 1, 2 u 4. Yenosuio «Matematnka = 5» oTBevalor 3a-
MucH 2, 3, 4. 11 Toro 4ytoObl COCTABHOE JIOTMYECKOE BhIpakKeHHue ObLIo
MCTHHHBIM, HeOOXOIMMa UCTHHHOCTbL 00eunx ero yacreii. [Tokaxem pe-
weHue B TabnuuHoM sune (nonst @amunms ¥ MM He moKasaHbI):

0 0 g im0
I = w sl
o o N I ]
s H w : | ws: o w3
3 = 8 ] s [ H ) 58
£ g g g g a ga g £ap
Bl oe 3| & | 8| & | 28| & | 282
2 s é s -3 s | es = | &5«
1 4 4 5 na na
2 5 5 5 na na na aa na
3 5 4 4
4 5 5 4 na na na na

Yenosuio otO0pa OTBEYAIOT ABE 3anvcu: 2 u 4.
OtBeT: 4.

CopTHpoBKAa JAHHBIX

O1HO# M3 OCHOBHEIX OTepaluii pu padoTe ¢ 6a3aMM JaHHBIX SABNSETCS
coprhupoBka. [Ipy BBINOJHEHHHU 3TOH omepauMM TpeOyeTcd ykKasaTb MO,
MO KOTOPBIM TIPOBOIMTCS COPTUPOBKA, W TMOPSJIOK COPTHPOBKHU (1O BO3pac-
TAHWIO WIK YORIBAHUIO 3HaYeHHU). ClelyeT yYUTHIBATL THIl JaHHBIX ITOJIEH,
10 KOTOPBIM MPOBOIMUTCA COPTHPOBKA.

TexkcToBble 3HaueHHs (CTPOKHM) COPTUPYIOTCSl B JeKcukorpadmye-
CKOM TIOPSIIKE B COOTBETCTBMHM C KOOOBOM TabGiuuei. DTO 3HAYUT, 4YTO
JBe CTPOKHM CpPaBHHUBAlOTCS IMOCHMMBOJLHO CJICBa HalpaBo OO [IEPBOro
HeCOBIIagawlero CMMBoJia.

Crpoka, B KOTOPOH MepBblii HECOBNANAIOUIMI CUMBOJI UMEET DOJb-
uiMii HoMep B TabjMlie KONMPOBKM CHMBOJIOB, CUMTAeTCsi OOJIBLIE.
Hanpumep, crpoka « MBaHHMKOB» MeHbIle cTpoku «MBaHOB», TaKk Kak
NepBLIA HECOBMANAIOLUINI CUMBOJ «H» PACIIOJNIOXKEH B KOJOBOI Tabnu-
Lie paHblile CUMBOJIA «O», KMEET MEHbIUMI HOMEpP B KOIOBOH TabnMile.
Crpoka «CTYIEHT» MeHbllle CTPOKM «CTYIAEHT», TaK Kak 3ariaBHble
CHMBOJIbI B KOZOBOM TabsiM1le HMMEIOT MEHBIIIME HOMEPA, YeM CTPOYHBIE.

Ecnu cTpoku MMEIOT pa3IMyHyIo JUIMHY, HO B 0DLIE#H YacTH CHMBO-
JIbl COBMAnaiT, 0olee KOPOTKasi CTPOKA MEHbllle, yeM Oosee JIMHHasA,
Harnpumep, cTpoka «MBaHosa» Golblie cTpoku «MBaHOB».
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CTpPOKM paBHBI, €CJIH OHM INOJHOCTBIO COBINANAIOT 110 IJIMHE H CO-
JepXKaT OHY M TY Xe MOCAe10BaTeIbHOCTh CUMBOJIOB.

HanoMHMM NoOpsnoK pacnonoXeHusi CHMBOJIOB B KOIOBO# TabJiMLIe:

1) cumBonbl uKdp;

2) 3arnaBHbIE TATHHCKHME GYKBEI B AaBUTHOM TIOPSIIKE,

3) Maible JaTUHCKKE GYKBEI B I(haBUTHOM MOPSIIKE,

4) 3araBHBbIe pyccKue OYKBbI B aihaBUTHOM IOpsiiKe,

5) Masibie pyccKue OYKBbI B alaBUTHOM MMOPSIIKE.

[MpuBenéM mpumep COPTUPOBKH CTPOK. 3alaHbl CTPOKH CUMBOJIOB
JIATMHCKOTO andaBuTa

"ABCD", "Abcd", "abcd”, "ABC”, "ABc".
[Mociie COPTMPOBKY MO BO3PACTAHHIO OHM PACIIONOXKATCA B ClEAYIO-
LIEM NOpsAKe:
"ABC", "ABCD", "ABc", "Abcd”, "abed”.
ITocne cCOpTHPOBKM 10 YOBIBAHHIO:
"abed”, "Abed”, "ABc”, "ABCD", "ABC".
Emé onuH BaXHBIH NPUMEDP WLTIOCTPUPYET, YTO HEOOXOOUMO Ydu-

TbIBaTh THII JAHHBIX NMPH BHINOJHEHWH cOpPTHpPOBKHU. Jonyctum, B BI]
«KnaccHele pykoBoauTenu» ecTh nojie Knace u none Kinacepyk.

Knacc Knaccpyk
2 Ilepora M. B.
8 CapenbeBa H. K.
11 Henyuikun I1. B.
9 Eropos A. A.
1 Bounos A. J1.
10 Eropoga K. J1.

OueBunHoO, none Kiaccpyk MMeeT TMI TEKCTOBLIA. A BOT THI I0Jist
Kinacc MoxeT ObITh Kak YMC/IOBBIM, TaK M TEKCTOBBIM. PaccMOTpHM cop-
TUpoBKY b/l B nBYX ciyuasx:

1) mnone Kmacc uMeeT TUIT YUCIOBOE LIENOE;

2) none Kiacc iMeeT THI TEKCTOBBIMN.

IMocne npoBeneHusi COpTUPOBKM MO Bo3pacranuio no nomo Kiace
MOAY4HM

Twn nons Knacc — THN nons KJ’IaCC _—
YUCNOBOE Lenoe TEKCTOBbIH
Knacc Knaccpyx Knacc Knaccpyk
1 Bousos A. 1. 1 | Bounos A. 1.
2 [lepoea M. B. 10 Eroposa K. 1.
8 Casenbesa H. K. 11 Henywkun I1. B.
9 Eropos A. A. 2 Ileposa M. B.
10 Eropogra K. 1. 8 CapenbeBa H. K.
11 Henyuikun IT. B. 9 Eropos A. A.
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Ecnu nepsas TabGnula He BBI3BIBAET BOIMPOCOB, TO BTOpas TpeGyeT
noscHeHuit. B xonoBoii Tabnuue cuMBoIbl LKMP PACMONOXKEHBI B Clle-
nmyiomieM nopsiake '0°, '1°, '2',....’8°,’9". Jlns TEKCTOBLIX 3HAYEHMI CpaB-
HHBAIOTCA He YMCla, a MocjiefoBaTeIbHOCTH ciMBOIoB. CumBon '0' pac-
MOJIOXEH B KOJAOBOI TabyMle paHblie cMMBoa '1', a cuMBoJ '1' paHblie
CHMBOJA '2', mo3ToMy cTpoka "10” MeHblle cTpoKM "11”, a ctpoka "11"
MeHBLlIe CTPOKH "2",

3anucH (CTPOKH TabIMLIBI) COPTHPYIOTCS LICTHKOM.

OrcoprupyeM 6a3y NaHHBIX «TypucTHYeCKHEe MOE3AKH» 10 BO3PACTAHHIO
croumocTu. [Tomyuum:

Crpana lopon '12:::::::_ CroumocTts Qara_saeapga
Poccus Mocksa 5 40 000 14.07.2010
Hranusa Typun 5 50 000 02.08.2010
DpaHums IMapux 7 65 000 14.07.2010
Urtanus Pum 7 65 000 02.09.2010
Poccus Couu 18 70 000 12.06.2010
Benukobpuranusi | JIoHIOH 8 70 000 15.07.2010

IIpumep 9.2. 3ananue ¢ BLIGOPOM OIHOrO OTBETA

IMpencrapnena 6a3a naHHbIX «TenedOHHBIA CIPABOYHUKY.

®amunua HO Tenedon
HBanos K. Y. 234-56-98
WBaHosa A. T1. 235-60-07
Kenpos A. K. 435-88-78
HBaHos H. K. 568-98-00
Wsaxnukos IT. T1. 384-15-15

IMocne nposeneHms copTupoBkH no noao Pamunmsa MO B nopsake Bo3-
pacTaHMsl 3aruch, colepxaiasi ceeneHus o TenecoHe 384-15-15, nepeme-
CTHTCH!

1) Ha | cTpoKy BBepX 3) Ha 3 cTPOKM BBEpPX

2) Ha 2 CTPOKHM BBepX 4) Ha 4 cTpOKH BBEpX

Pemenue. ITone ®amunust MO umeer TekctoBbiit THI. [Tocie copTupos-
KU TOTYYHUM:
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®amunus HO Tenegon
Weannukos I1. I1. 384-15-15
Wsanos 1. U, 234-56-98
Hpanos H. K. 568-98-00
HBanosa A. T1. 235-60-07
Kenpor A. K. 435-88-78

3anuce, comepxkauas HoMep Tenedona 384-15-15, nepemecTunachb
Ha 4 CTPOKM BBEpX.

OtseT: 4.

IMpumep 9.3. 3ananme ¢ BpIOOPOM OAHOTO OTBETA
INpencrapnena 6a3a naHHbIX «BonedHbie CTpaHb».

Crpana Hacenenue Mnowane
HapHus 148 46,9
O3 155 95,3
IBamGpaHus 132 53,5
JlykoMopbe 199 47,7
3azepkanbe 211 76,2

TMocne npoBefeHHs: COPTUPOBKY cBefleHUs1 0 HapHUU nepeMecTUIHChH
Ha | cTpoky BHU3. COPTUPOBKA NPOBOIUIIACK:

1) B nopsnke Bo3pacTaHus 1o nonio CrpaHa;

2) B nopsnke yobipanus no nomo [nomans;

3) B nmopsnke Bo3pacTaHus no nomio Hacenenue;
4) B nopsnake yosiBaHus no nomo CrpaHa.

Pemenue. [ns peumeHWs 3ToM 3amayd NpUAETCA NPOBECTH COPTHMPOBKY
LISl BCeX BapuaHTOB OTBETOB. Ilone CTpaHa MMEET TEKCTOBBIH THII, CO-
PTHPOBKa NMPOBOAMTCS B JiekcukorpaduyeckoM nopsiake. [Ipu copru-
POBKE IO BO3pacTaHHIo 1o oo CTpaHa nomyduM:

Crpana Hacenenue Mnowaas
3asepkajibe 211 76,2
JlykoMopkee 199 47,7
Haphusi 148 46,9
(o)} 155 95,3
IlIBambpaHus 132 53,5

CpeneHus o0 HapHMH nepemecTHIMCh Ha 2 CTPOKM BHM3, oTBeT |
He noaxoauT. Eciu copTHpoBaTk naHHBIe No nonto CTpaHa B nopsiake
youiBaHusi, HapHusa Toxe OyneT HaXoOUThCs B 3-i CTPOKE, OTBET 4 He
TIO/IXOMMT.

187



ITpoBepHM OTBET 2, OTCOPTUPYEM JAHHbIE B MOPSANKE YOLIBAHHSA 1O -
nosto Inowank.

Crpana Hacenenue MNnowans
O3 155 95,3
3azepkaiibe 211 76,2
[l pambpaHus 132 53,5
JlykoMopbe 199 47,7
Hapuus 148 46,9

Ceenenust 0 HapHuu nepemectiinchk Ha 4 CTPOKM BHU3, OTBET He
noaxonut. Ocraéres npoBepuTh OTBET 3, OTCOPTUPOBATH TAGNUIY B T0-
psaaKe Bo3pactaHus 1o nonw Hacenenue.

CrpaHa Hacenenue Mnowaae
[IIBamMbpaHus 132 53,5
Hapuus 148 46,9
O3 155 95,3
Jykomopbe 199 47,7
3azepkayibe 211 76,2

CeeneHnus o HapHuu nepeMecTHIMCE Ha | CTPOKY BHM3.
OTBeT: 3.

3ananusa i CaMOCTOATEILHOTO pelieHHsa

3apanusa c BoIOOpPOM ONHOTrO OTBETA

IIpumep 9.4. Bo dparmeHnTe 6a3bl JaHHBIX

]

= 5 =

Ne Astop Cepusn HaumeHoBauue S E z

s5 58

(. =z v

1 | Yomu P. Jna HauvHaw0O- Windows7 2009 | 128

IHX
2 | CynradoB U. | JIng yaitHukOB Buuuxaonenus | 2005 300
Delphi

3 | Kupcanos 1. | Jng yaiiHHKOB Word 7.0 2008 | 236

4 | Buze M. Komnbiorep mnsi | Access 2007 | 255
HOCOpOTa

3anpocy, colepxalleMy yCIOBHe 0T6opa
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Cepusa — «1na yaiiHukos» wan Ion_m3panusa >2007,

OTBEYaIOT 3aMHCH
1) Tonbko 3 3) Tonbko 1, 3
2) Tonbko 1,23 4) Tonbko 1

ITpumep 9.5. lns dparMeHTa 6a3bl faHHBIX «/leTanu»

2‘;::: ::'::: letans Bec Marepuan
1 25 laiika 13 Crans
2 27 laiika 18 JlatyHs
3 41 laiiba 17 Cranb
4 52 Bont 20 YyryH
5 53 111aii6a 20 AnmoMUHMIA

YCJIOBHIO 0TOOpa
(Meranb <> «laiika» UJIH Heranp= «lllaitba») U Bec < 20

OTBEYAIOT 3alMCH C HOMEPAMM CTPOK
1) Tonbko 3 3) Toneko 3, 5
2) Tonbko 1, 2 4)1,2,3,5

IIpumep 9.6. INpencrasneHa 6a3a naHHbIX «TeseOHHBIA CITPABOYHHK»:

®amunna HO Tenedon
HBanos M. U. 234-56-98
Hsanosa A. I1. 235-60-07
Kenpos A. K. 435-88-78
Wpanos M. K. 568-98-00
HBanHukos I1. T1. 384-15-15

IMocne mposeneHus coptupoBku no nomo Pamunus MO B nmopsinke
yOBIBAHUSA 3allUCh, colepxailas ceeaeHus o teiedone 435-88-78, nepeme-
CTHTCSA

1) Ha | cTpOKY BBepx 3) Ha 3 CTPOKH BBEpX

2) Ha 2 CTPOKH BBEpX 4) Ha 4 CTPOKH BBEPX

IMpumep 9.7. [NpencrapneHa 6aza naHHBIX «Kitacchl HIKOIRI»:

Knacc Kon_yuenukos Crapocra
9a 27 KonecHuk
10a 26 AHzpeeB
86 30 Yebaen
1la 18 Pakos
100 24 KpynuHCKHIA
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[Tocne copTHPOBKHM B NMOpsAAKEe BO3pacTaHWs Nno noiw Kinacc ceeneHUs
o 106 xmacce nepemecTaTcs:

1) Ha 4 cTpoku BBepx 3) Ha 3 cTPOKM BBepx
2) Ha | cTpOKY BBepx 4) Ha 2 CTPOKH BBEpX

IIpumep 9.8. INpencrasnena 6asa gaHHBIX «BonmebHbie CTpaHbl»:

Crpana Hacenenue Mnowaap
Haphus 48 46,9
O3 55 95,3
[IIpamMOpaHus 32 53,5
| Tykomopse 99 47,7
3aszepKajibe 51 76,2

IMocne nposeneHUs COPTUPOBKHM CBeleHHs O 3a3epKajibe NMEpeMecTH-
JUCh Ha 2 cTpokHM BBepX. COpTHpOBKa NMPOBOIMHIACE

1) B nopsaake Bo3pacraHus no noao CrpaHa

2) B nopsuake yobiBauusi no nomo Ilnowans

3) B nopsaake Bo3pacTaHus no nomo [Lowans

4) B nopsuke Bo3pactaHus no nojio Hacenenue

Ipumep 9.9. Mpencrasnena 6asa naHHbIX «[1ponaxu aBToMOOMIEH»:

Mopgens Lena Mpoaaxo
BMW 30 5
MERSEDES500 27 8
VAZ21099 10 12
Ford 22 2
UAZ 6 3

Mocne npoBeneHusi  COPTHPOBKM  CBelleHHs 00  aBromMoOuie
MERSEDES 500 nepeMecTHnuck Ha 1 ctpoky BHH3. COpTHPOBKA IPOBOIH-
Jnach

1) B nopsainke Bo3pactaHus o nomio llena

2) B nopsanke yobipaHus no noaw [IpomaHo
3) B nopsnke Bo3pacTaHus Mo noJio Moneib
4) B nopsiake yobiBaHus o noiwo LeHa

3ananusa ¢ KpPaTKHM OTBETOM

IIpumep 9.10. daH dparmeHT 6a3bl JaHHBIX, COAepXalllel CBEICHHUS O YeM-
MHoHare:
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Komanpga Crpana Bcero_wurp | Beiurpavo | TMpourpano
Besymuebie [IBeuns 6 1 5
MeIBeaH
IpoHBIpnKMBEIE lepmanus 7 5 2
BOJIKH
YrpioMbl€ CIOHBL Hopserus 5 1 3
TononHble TUCHI DpaHuus 5 2 2
I'po3HEIE OYHBOJEI Hcnanus 7 4 3

Venosuio otbopa
Bcero_wurp>5 U Bemrpano>=2

B 3alaHHOM (hparMeHTe COOTBETCTBYET sanuceii. B oTBere sanuinuTe
OIHO YHCJIO.

Ilpumep 9.11. [lan ¢parmeHT 6a3bl ZaHHEBIX, comepXaileil cBeneHUs 06
YCIEBAaEMOCTH YJalluxcs o MH(opMmaTHke:

Damunus Knacc Foa_powpaenun Ouenxa
Dénopos 9 1995 3
CHIOpKHH 11 1994 5
MacieHHUKOB 10 1995 4
IacTOuH 9 1995 5
[lapudynnrHa 10 1995 4

IMone Knacc umeeT YMCIOBOM THIT.
Ycnosuio otbopa

Ouenka>4 U Toa_poxnenna=1995 M Knace<l0

_3anuceii. B orBeTe 3anuiumTe

B 3aIaHHOM (bpamel—['re COOTBETCTBYET
OQIHO YHUCNO.

IMpumep 9.12. Jdan dparMeHT 6a3bl HaHHBIX, COOepXalleil cBeaeHUs 06
yCIIeBAaEMOCTH Y4alllMXcsl 0 HH(pOpMaTHKe:

Damunusn Knacc Foa_poxpaenus OueHka
®Enopos 9 1995 3
CuiaopKHH 11 1994 5
MacneHHuKOB 10 1995 4
IMacTOuH 9 1995 5
Hlapudynnuna 10 1995 4

IMone Knacc uMeeT TEKCTOBLIM THIT.
Yenosuio otbopa
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Onenka>=4 WU Knace>10

B 33JITaHHOM (hparMeHTe COOTBETCTBYET 3anuceil. B oTBere 3anviunTe
OOHO YUCITO.

Ipumep 9.13. Jdan dparMeHT 6a3bl NaHHBIX «/leTanus:

g:::: ::T::z Aertans Bec Marepuan
1 25 lajika 12 Cranb
2 27 LWypyn 18 JlatyHp
3 41 [Tait6a 17 Crane
4 52 bont 25 HYyryn
5 53 aii6a 20 Yyryx

Ycnosuio otbopa
Marepuan=«Uyryn» UJIU Marepnan=«Crans» 1 Bec<20

B 3a0aHHOM Cbpal"MeHTB COOTBETCTBYET 3anuceii. B oTBeTe 3anmuimTe
OITHO YHCIIO.

IIpumep 9.14. JlaH dbparmeHT 0a3bl aHHBIX «/leTaim»:

:::zz ::r::: Berans Bec Marepuan
1 25 lafika 12 Cranb
2 27 ypyn 18 JlatyHs
3 41 [aiiba 17 Cranb
4 52 bont 20 YyryH
5 53 Iaii6a 20 AJTIOMUHM

‘Venoeuio orbopa
(Marepuan=«dyryn» UJIM Marepuan=«Crans») U Bec>=15

B 3aJaHHOM (parMeHTe COOTBETCTBYET 3anuceii. B oTBeTe 3anuiunTe
OIHO YHCIIO.

FMABA 10
ANEKTPOHHBIE TABNULUbI

DaekTpoHHbie TA0mHIB (DT) — 3TO NpUKIaJHBIE TIPOTPAMMEI, TIPE-
Ha3HaYeHHbIE 11 MaTeMaTUYecKuX, (MHAHCOBBIX, CTATUCTHYECKMX pac-
4ETOB, TMOCTPOCHMs IMArpaMM, BEICHHsl NPOCTbIX Ga3 JaHHBIX. JlaHHBIE
B 3JIEKTPOHHBIX TaGJIMLAX XPAaHITCS U 0OpabaThiBAOTCA B IPSIMOYTONBHBIX
TabnHMLaX, COCTOAIIMX U3 CTPOK M CTONOLIOB, Ha NEpPEceYeHUH KOTOPBIX Ha-
XOIATCA AYEHKH.
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be3 npeyBenMyYeHUA MOXHO CKa3aTh, YTO IOABJICHHE 3JIEKTPOHHBIX Ta-
oyl B Hayane 1980-X rogos COBEPIUMIIO PEBOMIOLIMIO B HHGDOPMAITHOHHBIX
TEXHOJIOTHSIX, 3HAYMTEJEHO PACIIMPHUB KPYT INOJb30BaTeNe KOMIBIOTEPOB.
¥xe nepsbie nporpaMmMbl padotel ¢ DT (MultiPlan, SuperCalc u ap.) napa-
1T BO3MOXHOCTb NPOBOAWTH OONBLIOE KOJIHYECTBO HECJIOXKHBIX BHIYHCIICHUH
0e3 nporpaMMHpOBaHUs, NPEACTaBIATh U aHAIM3UPOBATh IOJYYEHHbBIE pe-
3yNIBTAThI ¢ MOMOILBIO AHATPAMM M rpadUKOB, JIErKO U GLICTPO IMONYYATh OT-
BET Ha BOTIPOC «4YTO OYIET, eCliH...».

CoBpeMeHHbIE TPUKIIAHbIE TIPOrPaMMBI TSt paboThl C JaHHBIMU B Ta6-
NULaX NMPefoCcTABSIOT 3HAYMTEbHO GONbIlle BO3SMOXHOCTEH MO CpaBHEHHIO
C NpeaecTBEHHMKaMHK, MX Ha3biBalOT Ta0aMYHbIMH npoueccopamu (TIT)
WITH To-TIPEeXHeMY 3JIeKTPOHHBIMH Tabnuuamu. Haubonee M3BecTHEIMM Ta-
GIMYHBIMH MpolieccopaMu siBsitoTess Microsoft Excel, OpenOffice.org Calc.

OcHOBHEIMH 3aaa4aMi NpHv pabote ¢ TaONIMYHBIMH TPOLIECCOPAMM SIB-
NISIOTCS:

* pa3paboTKa, cO3laHHe U peflaKTHpOBaHHEe TabNHLL;

« odopmieHHe U NMeyaTh TabIMiL;

* [OCTPOEHHE AMarpaMM M rpadukos.

CoBpeMeHHbIe TabNMMYHBIE MPOLIECCOPBI MO3BONAIOT paboTaTh € 3MeK-
TPOHHBIMHM TabNMMLAMM Kak ¢ 0a3aMM JAHHBIX: BBINOJHATH COPTHPOBKY
CITMCKOB, BEIOOPKY JAHHBIX IO 3arpocaM, CO3JaBaTk MTOTOBLIE H CBOAHBIE
Tabnuuel ¥ T. . KpoMe Toro, B TII cyliecTBylOT BCTpOEHHEIE A3LIKM MpPO-
rpaMMHPOBaHMS, MO3BOJIAIOLIME pa3padaTbiBaTh JNOBOJBHO CJIOXHEIE MPO-
rpaMMbl JUist pabOThI C JAHHBIMH.

Ins acpcekTBHOrO Mcrnonb3oBaHusa TIT Hamo 3HaTh UX OCHOBHEIE BO3-
MOXHOCTH M TEXHOJIOTHM pa3paboTku. B naHHOM mocoOHH Mbl OyaeM u3y-
yaTh TexHosoruM pabotel ¢ TI1 Ha npumepe Microsoft Excel 2003.

OCHOBHBIE OHATHA U 0003HAYEHHA

ITpu 3anycke Excel Mbl YBHAWM MPUMEPHO TO, YTO MOKa3aHO Ha puc. 37
(Ho Ge3 BBIIENEHHS CTPOK, CTONGLOB U np.). Paiii, ¢ KOTOPHIM MBI HAYHHAEM
paboTaTh, MO YMOTYAaHHIO HAa3bIBAeTCA KHMral W HMEET paclIMpeHHe . x1s.
KHura COCTOMT M3 JIMCTOB, KaXIbIil JIMCT — 3TO NMPAMOYTOJIbHAs TabIH1Ia.

Sueiixa, Ha KOTOpPOI CTOMT KypCOp, Ha3bIBaeTCA aKMUEHOU AuellKol,
OHa BeIIeNseTcd YEpHOH paMkoii. JlaHHbIe, HaxoOdllHecad B aKTUBHOI A4eii-
Ke, orobpaxaiorcsi B cTpoke ¢opmyn. CTtpoka GOpMYN COCTOMT W3 HOAA
8600& H noaa umMeHu, MEXNy HUMH HaxOOoUTCA KHONKA ebl3084 Macmepa
dyrryuil.

IMpu pa6ote ¢ 2,1eKTPOHHBIMH TAGNULIAMM MCIONB3YIOTCH CleyIoLHe
obo3HayeHus (cM. Tabn. Ha c. 194):
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SaronoBsox oxHa

MaHenn HHCTPYMEHTOB I

Puc. 37. OxHo MS Excel 2003.

nement
rabnuum O6o3HaueHHe Mpumepsi
CTpOKa HaTypaJIbHbIE YHCIA 1,2,3,..,256, ..
cronbell OykBbl laTuHCKOrO aidaBuTa, 3a- | A, B, ..., Z, AA,
TEM Mapbl CHMBOJIOB AB, .., AZ, BA,
vy IV
sYeiKa UMsA cTonbdLa U HOMEP CTPOKH Al, SZ86
(k1eTka)
JHana3oHbl rpaHWYHbIe TO3uUMH (Homepa | 5.10 wamu 10:5 —
CTPOK, CTPOK MJIM HMeHa CTOoJOLOB) | AMAana3oH CTPOK;
cTONOLIOB B J1000M nopsake, pasgenéHHele | CA wim A.C —
TOYKOMH W/IH IBOETOUHEM IHana3oH CToNd-
LIOB
MPAMOYTOJb- AMaroHalibHble KiaeTku npsmo- | Cl:D5 wnu
HBIH IMana3oH | yroabHoro auanasoHa B jwobom | F15.A4
(610K syeex) nopsigke, pasfeNéHHbIE TOYKOMH
WJIH IBOETOYHEM

OGo3HayeHHs 21eMeHTOB TabIHLILI ONPeNeNsioT AAPeca NeMeHTOB.

HpﬂMOymﬂthIF[ AHanasoH COAEPXUWUT HECKOIBKO AYEEK, HanpuMep:
B 610k D7:F3 snekTpoHHOI TabnuLbl BXOIST KJIETKM MATH CTPOK M TPEX
CTONOLOB, CJIeN0oBaTENbHO, B 6/10Ke 5 « 3 — 15 siueek.

Bo3MmoxHoCTH opMaTUpOBaHUA Uil BHELHero odopMiIeHUs Tabaui
aHajormyHel M S Word:
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* dopmatupoBaHus wpudTa;

* BLIDABHMBaHHE CONEPXKUMOTO SUEiiKu;

» 3anuBKa ¥ oOpMIEHHE TPAHHIL AYEeK;

* HU3MeHEHHe IIMPHHBI CTOJOLIOB M BEICOTHI AYEEK M T. 1.

Copepxumoe AY€eK NIEKTPOHHOH Tadamubl

Sueiiky 3/EKTPOHHBIX TabJIMII MOTYT CONEPXKATb YMCIA B Pa3IMYHBIX
dbopmarax, TEKCT, Joruueckue 3Hayenuss W Gopmynsl. [pn BBOAE HAHHBIX
B AYeHKY TaOJIMUYHBIA MpOLECCOp MEPEXONUT B PEXUM BBOJA.

Yucaa

B 9T Moryt xpaHUThCS Liejible M BeElECTBEHHBIC 4YMC/a, JaTa H Bpe-
Msi. Bce oHM MMeEIOT cBoif BHyTpeHHUi ¢dopmar xpaHeHusi U dopMaT Bbl-
BOMa B siuciKy (Ha 3KpaH WJIKM Ha MPUHTEP), KOTOPBIE HE CJCOYET MYTaTh.
Hanpumep, 01HO U TO Xe BelllecTBeHHOe Yuciio 12,3 MoXeT ObITh NpencTaB-
JIEHO B pasHbIX popMaTax.

lDopmaTm W npeancraBneHHe YMCNoBbiX OaHHbIX

®Dopmar syelku Buisopa
obILMA 12,3
MPOLEHTHLIA 1230%
JeHEXHBIH 12,30 p.
YUCJIOBO# ¢ TpeMs 3HaKaMM MOCJe 3ansaTol 12,300
3IKCMNOHeHUManbHbIH (1,23 * 10 1) 1,23E + 01
JPOOHBIH 12 1/3

Ecnu BMecTO uuMciia, comepxallerocs B A4eiKe, BbIBOOUTCH #HHHANH,
3HAYMT, HENOCTAaTOYHA IIMPHHA cTondua (B cTpoke ¢dopMyn uucao oTobpa-
xaetcd npaBuibHo). LIIMpuHY cToNbLAa MOXHO YBETHMYUTE MBIIIBIO, YCTAHO-
BMB KYPCOp Ha IpaBoii rpaHMlie 3aroioBka cronbua (cM. puc. 38 Ha c. 196).
JBOHHOM 1IETYOK MBIILKM aBTOMAaTHYECKH YBEIMYMBAET pasMep cTosdua Ao
HEeOoDXOAUMMOM LIHPHHBL.

Jdara XpaHHMTCS KakK LeJOo€ YMCIIO — KOJNMYECTBO OHEH, NMpOLIeAIInX
¢ 01.01.1900 (Touxa orcuéra MOoXeT oTIMuYaTkes B apyrux 3T). [Lnsa BHeHe-
ro MpencTaBjieHUs JAT HCIToNb3yeTcs 12 hopMaToB, HaMpUMeEp: OHA U Ta Xe
nara 27 mast 2010 r. (nenb nposenenusi EI'D no undopmaTuke) MoxXeT GbITH
MpeacTaBieHa B BUME:

27.05.2010 27.05.10 27 mas 2010 1. Maii 2010 2010, 27 masn

Tak Kak jaTta XpaHMTCA KaK YMCIIO, C HEH MOXHO BBIIMOJHATE apudMe-
THYECKHUE IEHCTBHUS, HATIpHMeD BeIMMTaHKe. Tak Mbl MOXEM Y3HATh, CKOJIBKO
IHEH MpoLLU1o MeXIy ABYyMs AaTaMu (CM. puc. 39 Ha c. 196).
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Puc. 38. U3meHeHHe WIHPHUHEL cTONOLA.

CP3HAY =C2-C3
A B ¢ D

1804208 3992

BB 3087\
%" =(2.03 6964 \

| Te xe AaHHble, HO B

1
2]
3
A
____// / i chopmaTe Yenbix

yucen

| Konu4ecTBO JHeH MeXay AaTaMu |
Puc. 39.

TekcT

Texct — 3T0 nocnenoBareNsHOCTE JIOOBIX cUMBOJNOB. OTtobpaxaercs
B SIMEHKE TaK Xe, KaK B CTPOKe (hOpMyJI, 1O YMOYaHHIO BEIpaBHHUBAETCS 10
neBoMy Kpato siueifku. OOBIYHO 3/1eKTPOHHAA Tabn1iia aBTOMaTHYECKH CYM-
TaeT TEKCTOM BCE, YTO HE SABJISIETCH YHUCIOM WiH dhopmynoi. Tekct, Kak rpa-
BWJIO, HCMOb3yeTCA Ul ohopMIeHHs TabmuLL.

Tekctbl B DT UMeIOT THN «cTpokKas., HanoMHMM, 4TO VIS KaXI0ro THIa
OAHHBIX OMpeNeNeHbl JONMYCTUMBIE onepali. CTPOKH HeNlb3s CKIadblBaTh,
BBIYMTATh, YMHOXaThb U AenuTh. Han crpokamu B 3T, Kak ¥ B A3BIKax Mpo-
rpaMMHMpOBaHHA, OTNpPEAENeHbl ONepallMd CUEIUVIEHHSI M CpaBHeHHA. B Ta-
OJIMYHBIX NMPOLIECCOPAX CYLIECTBYET TakKe HabOp BCTPOEHHBIX (DYHKLIMIA 11s1
paboTsl co cTpokaMu, B Excel oHM oTHOCATCS K KaTeropHu «TeKcToBBIE.

Popmyasl

DOopMYJIBI — 3TO BHIPAXEHHS, MO KOTOPHIM NPOBOAATCA BBEIMMCIEHUS
B Tabnuiue. PopMyna BBOIUTCA B OOHY CTPOKY, HAUHHAETCS C ONHOIO M3 3Ha-
KOB: paBHO (=), mumoc (+) WM MHHYC (—) — M COCTOMT M3:

3HaKoB onepaumii (*, /, +, —, * ¥, >, £, >=, <=, =, ) H KpYIIbIX CKOOOK;

OIEepaHIOB (3JIEMEHTOB, HAJl KOTOPLIMH BHINOIHSIOTCS OEHCTBUI).

* ~ — omepauus BO3BENEHHs B CTeNMeHb, HATIPUMED: 2°5 — 3To NBa B NATOI cTe-
MeHH, pe3yneTat Oyaer pageH 32. Takas onepauus BCTPEYAeTCH B HEKOTOPHIX A3BIKAX
NPOrpaMMHPOBAHMS M B AEKTPOHHBIX TabIHLIAX.
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Onepauus BHITIOIHAKTCA B COOTBETCTBHH C MX NIPHOPHUTETAMH.

Onepanngamu B GopMynax MOTyT OBITE:

KOHCTAHTHI (YMCIOBLIE, TEKCTOBLIE U T. 11.);

BCTPOEHHbIE (DYHKIIHH;

CCBUIKH Ha sSiYeHKH, CTPOKH, CTONOLIBI, UX HIHAMAa30HEI.

KoHCTaHTBI — 3TO YKCJIa WIM TEKCTOBbIE 3HAY€HHsl, BBEIEHHBIE HEMO-
CcpelcTBeHHO B dhopmyiy. BcTpoeHHBIe DYHKLIMU pAaCCMOTPEHBI HIKE.

CcepLikaMu B dopMynax MoryT O6BITh Kak ampeca siyeek, CTPOK, CTONO-
LIOB M IMaNa30HOB, TaK U MIMEHa, 3aJaHHBIE MOJIb30BATENEM.

ITonb3oBaTenb MOXET 3aJaTb HMsA JiloOOMY 3neMeHTY Tabmuubl. s
3TOI0 MCIOJb3yeTcs IoNe aapeca/MMeHH (B JIEBOH 4acTy CTPOKHM dopmyn),
B KOTOpOE MOL30BaTeNlk BBOAUT C KJIABHATYPEI UMS aKTHBHOH A4ueHKH (CM.
puc. 406, B). lanee 3TH MMEHA MOXHO MCIONL30BaTk B (hopMynax Hapsamxy
¢ agpecaMu syeek (cM. puc. 40r). Peaynsrat BhHYMCIEeHU#H B sueiikax B2
H B3 onuHakoBblii, TaK Kak (OPMYNBI Pa3THYAIOTCS JIMIIE cniocoboM yKa-
3aHHUA CCBLUIKH.

Ha puc. 40r mokasana tabnuua B pexume BoiBoaa dopmyn. Jns nepe-
X0[a B 3TOT PEXMM BBIMONHHMTE KoMaHOy «[lapamerpbl» MeHI0 «CepBHC»,
B OMAJIOTOBOM OKHE Ha 3aKiagke «Bum» ycTaHOBHUTe (IaXOK «(DOPMYIBI».
Jlns Bo3BpaTa B 0OBIUHBIH PeXHM (DIaK0OK HAIO CHATH.

48
2 (38 =A2+4A3
31 =n0“vra|!-_|-}{pblﬂb|wko_,_
N )

Puc. 40. 3anaHue UMeH sSUeHKaM.
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CchUIKM SABAIOTCA aHAJIOTaMH NIEPEMEHHBIX B si3bIKaX MPOrpaMMMpoBa-
HHA.

EciH cchUIKa yKa3sIBaeT Ha A4YeifKy, COMepkKalllyl0 KOHCTAHTY, BIYHCIIE-
HHA HPOBO.IIFITCH CO 3Ha4YeHHEM KOHCTAHTHI.

Ecnu ccbuika yKa3biBaeT Ha 4eiiky, conepxatyto ¢dbopMmyny, B pacyérax
HCIIOJIb3YeTCs Pe3YJIBTAT BRIYMMCIEHHIA 1o dopmMylie.

Ecnu cChUIKA YKa3kIBAaeT HA MYCTYIO AYeiKy, 5Ta A4eiiKa He YUYMTHIBAETCS
MIPH pacyérax.

Jia toro ytobel f06aBUTE B OPMYIY CCHUIKY Ha HEKOTOPYIO S4YEHKY
Heo6xonuMo 1MBO Bpy4yHYl0 Habparthk e€ ampec (MMs), TMOO KJIMKHYTH M0
TpebyeMoii siYeiKe MBILIBIO.

B Tabnuue, comepxkaweil yucna ¥ dopmyay (cM. puc. 41), aKTHUBHOI
ApiseTca A4eiika C3 — oHa comepXuT GopMyiy, KOTopas MokKa3aHa B CTPO-
Ke dopmyn. B sueiike C3 BBIBOAMTCS pe3yNbTaT BhIMMCIeHUS MO dopmyre.
B none anpeca noka3aH aapec akTHBHOH SUEHKH.

C3 =(A1+A2)/(B1+B2)
A B D
1 8 3
2 4 1 b
) 3
A

Puc. 41. Tabnuua, conepxaiiias yucia u Gopmyny.

3Hauenue B Aveiike C3 3aBUCHT OT 3HaueHM B gueiikax Al, A2, B1, B2.
fueiiky C3 Ha3biBaloT 3aBHCHMOI. Hueiiku Al, A2, Bl, B2 Ha3bIBalOT BJIMsI-
romumu. Ecny Ha sueiike, conepxaiuei (opmyiy, ABaXAbl KIMKHYTh MBILI-
KO# (B maHHOM ciiydae 310 siuedka C3), To DT nepexoauT B pexuM BBOAA:
B fiyeiike oToOpaxaercs (popMysa, a BIUSIONIME HA He€ STYEeHKH BbLIEISAIOTCH
LIBETHBIMH paMKaMmu. B rosie agpeca rokasbiBaloTCsl BCTPOEHHBIE QYHKIIMH
(cM. puc. 42).

CP3HAM =(A1+A2)/(B1 +B2)-

1 3 |
2 4: 11 b
=(A1+A2)/(B1+B2) |

|

Puc. 42. [Ipumep TabnuLEl B pexXuMe BBONA.

INpu u3MeHeHWH 3HaYeHHUs B 1000 BIUsMioLleH aueiike Al, A2, Bl uu
B2 pesyneraT BRIUMCIEHUH B 3aBUCUMOM siyelike C3 TyT Ke U3MeHUTCS.
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Buapl cCBLIOK

CCBIIKM Ha AYE€HKH 371eKTPOHHOM TabIHLIBI MOTYT ObITh TPEX BUIOB:

OTHOCHTEJIbHAA CChIIKAa — Al;

abcoJsloTHaA CCBUIKA — SAS1;

CMelllaHHble CCBUTKH — SAL WwiM AS1.

OTHGCH'IEJ’I]:IIEH YJacThk CCBLIKH ClEIHATBHO HE MoOMeEeYaeTcHd. ECI[H
npu BBoje (GOpMyJ yKa3biBaTh siY€iKy-omnepaHj ¢ MOMOIIBIO MBILLH, CCbLI-
Ka 6yneT OTHOCUTE/IBHOM 10 YMOMYaHHI0. AGCOIIOTHAS YACTh CCHLIKH [10-
MeyaeTcsl CHMBONIOM $ mepel MMeHeM CTPOKM M/HIH CToa0La. ITo CBOEro
poda «3aMO4eK», KOTOPBIN He pa3pelllaeT H3MEHATb MOMEYEHHYIO MM 4acTh
CCBUIKH.

Ecnu npu BBOOE (OpMyNbl HaXaTb KiaBuily F4, U3MeHMTCS BHI CChUI-
KM, Ha KOTOpO# HaxoauTcs Kypcop. Bua mensiercss LMKIMYecKu: Al->$A$1-
>BS1->$A1->Al.

PaccMoTpuM mnoBeneHHe OTHOCHTENBHBIX M aGCONMIOTHBIX CCHUIOK IpPH
KOIMUpOBAHHH H ]'[E]BBMBI.LIBHHH AYEEeK.

Kormponaﬂue AYECECK

TBXHO.I'IO]"HH KOTTHPOBaHHA H NMEPEMELICHUA AYCCK NPAKTHYECKH HE OT-
JHYAKTCH OT KOIMMMPOBAHHUA H NEPEMELLIEHHA cbpameHTon TEKCTA.

Jisi KONMHpOBaHHA sA4eeK WX HeOOXOAMMO BbLIEJIHTH: ONHY HYEeH-
KY — LIEeYKOM MbILIX HA AYeiiKe, IMANa30H SYeeK — NPOTArMBaHUEM MBILLIH
C HaxaToW JIeBOW KHOMNKOH NHUO0 ¢ MOMOIIbI0 KJIABUATYPHl KIaBHILAMH CO
CTpeJIKaMM INpH Haxatoil knasuue Shft. Bropoii 1mar — BEIMOJHUTE KOMaH-
Aoy «KONMPOBaTb», TPETHH IIAT — BBUIETWUTH SYEHKY WIM IHaNasoH s4eek,
B KOTOpBIE BBINIOJIHAETCH KOonWpoBaHWe. HakoHel, nocineaHUid 1uar — Bbi-
MOJHUTE KOMaHIy «BCTaBHTh». KOMaHIBI «KOTMPOBaTh» U «BCTABHTE» Ha-
XO0OAaATCHA B MEHIO <<l'[paBKa» H B KOHTEKCTHOM MEHKO, KOTOPOE BBI3BIBACTCA
HICTYKOM l'lpaBOI:I KHOIKW MBIIIH. DTH KOMaHIbl MOXHO BBITIOJIHHUTE TaKXKE
¢ MOMOILIbIO KHOMOK MaHelT HHCTPYMEHTOB.

EciM si4eiiKy pacnoiokeHsl B Mpeaeiax oHOro 3KpaHa, s4eiKy MOXHO
MpoCTO TEepeTallluTh MBILIbIO, YAepXKHBas Haxatoh knasuiny Ctrl, kypcop

[IPH 3TOM JOJDKEH MMETh BHIL «I—. )

OTHOCHTEIbHAA YAaCTh CCHLIKHM NMPH KOIMMPOBaHHMH fA4eeK, COdepXa-
X GOPMYJIBI, MEHAETCS, TIDH 3TOM COXPAaHSETCS OTHOCHTEbHOE B3auM-
HOE PacroIoXEeHHUE BIMSIIOLIHUX U 3aBUCHMBIX sYEEK.

ADOCONIOTHAA YACTh CCHUIKH HE MEHSETCS INpPHM KONMMPOBAHWM STYEEK,
coaepxaliux GopMyJibl.

Paccmotpum npumepel. Bynem konuposath siueiiKy A3 B AMana3oH siye-
€K B3 :C3 MpH UCMONb30BAHUH OTHOCHUTENBEHEIX, a0CONIOTHRIX M CMEILIAHHBIX
ccoutok. CreBa MoOKasaHbl TaGMMLBI JO KOMHMPOBAHMS, CIIPaBa — Mocie KO-
MUPOBaHHUA.

IMpumep KonupoBaHUA GOPMYT C OTHOCHTENbHBIMH CChLIKAMM:
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CcpulkM C1 M B2 B MCXONHO# (hopMyiie OTHOCHTENIbHBIE (BiIMANOLIAA
Avyeiika C1 HaXOAMTCS Ha IBE€ CTPOKHM BBILIE M JIBa CTOIOLIA IeBee 3aBUCHMOMH
SYeKH A3, BIUAIOLIAA SYeiiKa B2 — Ha OfHY CTPOKY JieBee M OOHH cTosben
BBILLIE 3aBUCUMOI1 stueiiku A3). [Ipu konupoBaHuu GOPMYJIbI CChLUTKM U3Me-
HUJIKCh, [P 3TOM OTHOCHUTEIbHOE TIOJIOKEHUE BIIUSIOIIUX siYeeK Ha coluep-
xaiuue GopMyiibl A4EHKHU B3 U C3 COXPaHUIOCH.

IMpumep kKonupoeaHHa GopMyJi ¢ aOCOMIOTHBIMM CCHUTKAMH:

CcpulkH $CS51 M $BS$S2 aGcosioTHBIE, NP KOMMMPOBAHMM HE M3MEHH-
JIMCh.
INpumep xonuporaHus GopMys CO CMEILIAHHBIMY CCHUIKAMU:

1 R
2 2 —
=$C1+B52 | 1

Ccputky $C1 m B$2 cMemanHble. [Ipy KonMpoBaHMM OTHOCHTENBHBIE
4acTH CChUIOK M3MEHWIMCh C COXpaHEHMEM 3aBMCHMOCTeI, abcomoTHEIE ya-
CTH CCBUIOK HE H3MEHWIHCh.

[IpuBenéM ew€ nBa npHMepa KOMHpoBaHus ¢opmyn. PesynbTaThl KO-
pOBaHUA SSUYEHKH B2 B sYeHKHU yKa3aHbl CTPEIKaMH.

ITpumep konupoBaHUs GOPMYI C OTHOCHUTENBHBIMH CChUIKAMM:

-

5

2
=$C1+C$2  |=§C1+D52

NEEE 5 NN o E
1|=B1+1 =D1+1 B
-~
2 =C2+1 =E2+1
3 |=B3+1 o
4 =D4+1
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[Tpumep KonupoBaHus GHoOpMyJI ¢ aGCOMOTHBIMM M CMELIAaHHBIMH CChUI-
KaMH:

_I=8C5248C24084
?$C$2+$C3+CM
-~

=$052+6C4+854 N\

=$C$2+$C3+E$4

=§C$2+$C5+D94

[MonmbITaiiTeck CaMOCTOATENBHO NOSICHHUTD MOJYYEHHBIE PE3YIIETATHI.

IlepemelleHHe ssyeeK

l'lepeMeuleHHe AYCCK OCYLUECTBIACTCA TaK XK€, KaK KONHPOBaHHUE, HO
BMECTO KOMAaHIBl <«KOIMHMPOBaTh» BHIMOJHAIOT KOMaHAy <«Bbipe3aTb». Ilpu
NepeTackMBaHUM AYEHKHM MBILIBIO HE HANO YIEPXHBATh HAXATOH KJIaBHIIY
Ctrl.

Ilpu mepemernieHHH siUeeK CBS3M MEXIY BIMAIOLUIMMM M 3aBUCHUMBIMH
g4efiKaMu coxpaHsilotcsi. JIpyrMMM ciioBaMH, [OcHe IepeMelieHUs siyeli-
KM pE3yNnbraThl BBIMHCICHHWI OCTaloTCst 6€3 M3MEHEeHHM, MEHSIOTCA TOJbKO
SIYeiiKU, B KOTODBIX 3TH Pe3yNbTAThl HAXOMSITCS.

PaccMoTpuM MpuMepsl. B nepsoM W BTOpoM npuMepax A4eiika A3 nepe-
Meliaercs B sueiiky C3. B TpeTheM npuMepe aAManasoH siyeek Al :A3 mepe-
MelllaeTcs B aMana3oH C1:C3. CneBa nokasaHbl HCXOIHbIE TabNaMlkI, CIIpa-
Ba — Tab/IM1IBl MOCJIE MEPEMELICHUA AYEEK.

Ipumep 1:

IMocne nepeMelieHus sidelKu A3 B siYeiiky C3 ¢dopMyna He M3MEHHM-
nack.

IMpumep 2:
EREET R A H S ]
5 _ 5 =C3'4 N
2|2 2]2 '

w

ATA2 ] | 5 I B X I



IMocne nepemelleHMs A9EKK A3 B AYeiiKy C3 (GopMyJia He M3MEHWIACH,
HO W3MeHMWNach GopMy/a B 3aBUCHUMOIl sueiike B1.

Ipumep 3:
] T Y A r ] T s vy
]| 5 i S
22 24 2
SATAD | =C1+C2

[MepeMeluaercs AManasoH syeek Al:A3 B Auana3oH C1:C3. @opmyna
B C3 U3MEHWIACH C YYETOM MEpEMELLIEHUS BIUSIOLIMX STUEeK.

IIpumep 10.1. 3aaanHe ¢ KPATKUM OTBETOM

HdaH ¢bparMeHT 3/IeKTPOHHOI TabGIMLBl B peXxumMe oTobpakenus dop-
MYJL

A B c
2
=B3+1
3 =A2 + Al =Al*2 =A3 *A2

Pesynsrar BeluMCIeHHH B A4elike C3 paBeH

PemeHue. Beruuciaum sHauyeHHs B sueikax rno dhopmynam:
B3=2+2-4

A2=4+1-5;

A3=5+2-7;

c3=7-+5-135.
OTrBeT: 35.

PaccmoTpuM Gosiee ClOXHbIE 3a0aHUA.
IMpumep 10.2*. 3ananue c BbIGOPOM OTHOTO OTBETA

@parMeHT IEKTPOHHO# TAOIHMILBI CONEPXMT YHCIA U (hOpMYIBL:

A B C
12 7 2 =Al12 +B12
13 5,5 4 =A13 *B13
14 6 8 =pl4 *B14
15

[Mocne BbiuMcIeHMIt 3HaUYeHHE B siueiike C15 paBHO 12. Hueiika C15 Mo-
XKET colepxarh hopMyLy:
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1) =(C12+C13+C14)/3 3) =B13 + B14
2) =A12+Al13+B12 +B13 4) =(A12 +C13) /2

Peuwrenue. BbIMONHUB BhIYMCIEHMS MO ¢opMmynaMm B Tabiuie, MONy4YUM
3HAYeHHMA B Adelikax: C12 —9, C13 — 22, C14 — 14. Janee npoBeném
BBIYHCIEHUs O opMmynaM, NpeUIoKEeHHBIM B BADMaHTaX OTBETOB:
1) = (C12+C13+C1l4)/3=(9+22+14)/3=15;
2) =Al2+Al3+B12+4+B13=7+5,5+2+4=18,5;
3) =B13+Bl4=4+8=12;
4) = (Al2+C13)/2=14,5.

OTBeT: 3.

Ilpumep 10.3*. 3anaunue ¢ BHIOOPOM ONHOrO OTBETA

HaH d¢parMeHT 21eKTPOHHOH TaOnMIBI, colepXamMid yuciaa H ¢op-
MYJIBL:

A B c
1 10 2 =B1l+Al
2 20 15
3 30 28

3HayeHWe B fAYeilke C3  rmocie KONMUPOBAHMA AYEHKM Cl B sSYeHKM
C2:C3 W BBINOJMHEHHUA BBIMMUCIIEHHH Mo GopMynaM paBHO

1) 58 2) 12 3)35 4) 38

Pewenue. Ilocne konmupoBaHus B A4eiike C3 Oynetr ¢dopmyna =B3+A3.
Pesynsrar Beiunciaenui 28 + 30 = 58.

OrseT: 1.

IIpumep 10.4*. 3ananue ¢ BHICOPOM OQHOIO OTBETA

Bo ¢parmeHTe 21eKTpOHHOM TaBIHLIBI

A B c
1 1 =A2*4+A3 4
2 2 =$A3+BS1

3 =A2+Al 2

colepXHMoe A4eiiku B2 cHayana CKONHMpOBaHO B C2, a 3aTeM M3 C2 mepe-
MellleHo B C3. 3HaueHue B Aueiike C3 paBHO

1) 4 3) 10

2) 6 4)7

Pewenue: [locne KomupoBaHMs B sAdeiike C2 mosBUTCA (dopmyna
=$A3+CS$1, nocne nepeHoca B C3 opmyna He U3MEHHTCA. B Aueiike A3
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pes3yasTaT BeiduciaeHu# 1 + 2 = 3, B Aveiike C3 pe3y/sraT BHYMCICHUI
3+4=17.

OTBeT: 4.

Jlornyeckue 3HaAYEHHUS

B oasekTpOHHBIX TabMULIaX MCMOAB3YIOTCSH JIOTHYECKHME 3HAaYeHMsl
HUCTHUHA u J1IOXb. Eciu seectu B siveiiku MCTHUHA win JIOXKD ¢ kna- -
Buatypel, BT BocnpuMeT UX He KaK TEKCT, a KaK 3HAaYeHUs JIOTMYECKOro
tHna. B naMsaTH 9TH 3HaYeHMd XpaHATcA Kak 1 v 0 cooTBETCTBEHHO.

Paccmotpum npumep (cM. puc. 43). B syeiikax A1 v A2 naxoasarcs Jio- .
ru4eckue 3HayeHWs, B sAueikax A3 WM A4 — texctel. ([nsi BBoma Tekcra
«JIOXb» HeobxonuMo HauaTk BBOJ ¢ cMMBOJIa “ (amoctpod). Ha puc. 43a
Tabnula MoKas3aHa B PeXUME BHIBoIa (OpMyN, B CTPOKE (hOpMYya — 3Hauye-
HHME aKTHBHOH sAYeiiKM A3, KoTopoe HauMHaeTcsa ¢ anocrpoda. Ha puc. 43,
MOKA3aHBI Pe3yJIETATHI BBIYMCIEHHI, B cTpOKe (DOPMYJI — 3HAYEHHE AKTHB-
HOM AYelKkH Al.

1 5 5

2 5 5

‘3 NOXb 5 =A3+83 ] 3 [NOXb 5| #3HAM!

4 UCTMHA |5 =A4+B4 o ‘4 |MCTMHA 5| #3HA4! |
a) 6)

Puc. 43. Jloruueckue 3HaYeHHS.

Iliis TeKCTOB onepauus CIOXEHHsA HE OIpelesieHa, TMO3TOMY B SAYEHKH
C3 u C4 riBOOMTCA 3HaYeHue olIMOKHU (cM. puc. 430). Tak Kak nornyeckue
3HayeHus JIOXKDb u MCTHUHA cootercTByloT 0 M 1, B siueiikax C1 u C2 cio-
JKEHHME BBINOJIHUIOCH M MOKA3aHbI PE3YJIBTAThl pacyE€TOB (CM. pHC. 436).

JlornyecKue 3HaYeHHSA TOMYYAIOT B Pe3y/IbTaTe BHINOJHEHHS OINepalMii
cpaBHeHMs = (paBHO), < (MeHbIle) , > (Gonbmre), <= (MeHBIlE WIH paB-
HO), >= (Gonbllle WIK paBHO), <> (He paBHO), NPH BHIYHUCIEHUH KPUTEPH-
eB (YC/IOBHIt) B HEKOTOPHIX BcTpoeHHBIX pyHKimax. Ha puc. 44 npuBeneHs!
TIPMMEPHI HCIIONB30BaHUSA OMNepallKii CpaBHEHHS B peXKMe BhiBona dhopMy
(a) ¥ pe3ynbTaToB BHIYMCIIEHHH (D).

B siveiike A5 ycraHoBieH ¢opMaT BhIBOIA OaThl, B s4eiike B5 To Xe ca-
Moe 3HaYeHHe BHIBOOUTCA B YyHciaoBoM dopmare. B pexume BeiBona dhopmyn
OHH TMOKa3aHk 6e3 yuéta ¢opmMaToB, U BUIHO, 4TO A5=B5.

I1pu comocTaBneHHH TEKCTOB B siueiKax A4 M B4 CTPOKH CPaBHUBAIOTCSA
B JeKCHKOrpaduueckoM nopsake. ITo 3HAYUT, YTO CPAaBHUBAIOTCS CHayasa
MepBbie CUMBOJIBI, €CJIH OHH COBIMANalOT — BTOPBIE M T. A. [IpuMep neKcHKO-
rpa¢pU4eCcKOro nopsnaKa — paclolioKeHHe CJI0B B opdorpadHyeckKrx H 3H-
LIMKJIONEAMYECKHX CJTIOBAPAX.
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15 6 =A1=B1 1 5 6| IOKb
2|5 5 =A2=B2 2 3 3| UCTUHA
3 |my3bika |anrebpa |=A3=B3 3 |myabika |anrebpa | NOKb
4 |Bumn Butanwii |=A4>B4 4 Bura Buranuii | MCTUHA
5 : 40386 |40386 =AS<B5 5 | 27.07.2010 40386 NOMXb

a) 6)
Puc. 44. [TpuMeps! onepaumii cpaBHEHMSL.

Tak Kak [ KOOWPOBaHHA CHMBOJIOB, U3 KOTOPBIX COCTOAT CTPOKH, MC-
MOJIB3YIOTCA KONOBbIE TaOIMLIbI, TO CPABHUBAKOTCS KOAbI (HOMEpa) CHMBOJIOB
B KOJOBBIX Tabnuuax. Ilepssie TpH cMMBOJNA B cTpoKax «Buta» u «Buranmii»
coBnanaioT. YeTBEPTHIN CUMBOI «» B CTPOKE «BHUTA» MMeeT GONbIIMIA HOMeD
B KONIOBO# TaOnMile, 4eM CUMBOI «a» B CTPOKe «BUTanuii», ciegoBareNsHO,
cTpoka «Buts» 6onbiie cTpoku «Butanmii».

Ilpu rpamoTHO#t paspabGoTke TabmMll MONL30BaTEb BBOAMT HE TaK YX
mHoro dopmyn B sueiku. OctanbHble GOPMYIBI MOMYYAIOT KOMMPOBAHH-
eM u/unu nepemMelleHneM sueek. Hamo 3Hath, Kak BeayT cebs CChUIKM TMpH
KOI'IHPOBaHHH H TNEPpEMELIEHHH HAYCEK (CM. TEMBI «KOI'IHDOB&HHC AYeeK»
u «[lepemellieHe sYeeK»).

JAuarpamMmbl B 3JICKTPOHHO# Tadune

Bce TabnuuHbie npolieccopbl UMEIOT MOLUHbBIE CPEICTBA TMOCTPOCHUS
rpadMKOB M AMarpaMM pPasIMYHbIX TUIOB. JluarpaMMel MO3BOJSIIOT HATIISI-
HO TMpeACTAaBUTh YMCIOBble 3HaueHusA. McxomHbie AaHHble i AHAarpaMm
MOTYT HAXOOMTHCS B HEMpPephIBHBIX JMana3oHax WIHM B OTIENbHBIX SUeiKax.
DNeMEHTBI CMMCKAa MCXOOHBIX NaHHBIX M JUHarpaMM pasfensilioTcsl Toq-
KOH ¢ 3anstoii. HanpuMep, MOXHO NOCTPOMTL AMarpammy Mo 3HA4EHUSIM
Al:AS5 WIM IO 3HAYEHUWAM Al; A3:AS.

Juarpammbl B Excel nMHaMHYeCKH CBSI3aHBI C JAHHBIMM, HAXOASLIIUMH-
CAB TaGJ'IPII.laX, 110 KOTOPbIM OHH HOCTPOCHH. BTD 3HA4HMT, 4TO l'IpPl HU3MEHE-
HMM JaHHBIX B TabiMlIax fUarpaMma apToMaTHdecku obHoBseTCS.

IMocTpoeHue nuarpaMmM OBBIYHO TIPOBOAMTCA ¢ nomoulkio Macrtepa
nuarpamMM. OH MOMOraeT CTPOMThL JMarpaMMy llar 3a 1Iarom: BeIOpaTh THII
JMarpaMMBbl, yKa3aTh HCXOOHBIE JaHHBIE, MOATIMCH OCeil M 3aroJ0BOK CaMoit
auarpaMmel M T. 4. [locne co3gaHua nuarpaMMbl BCera MOXHO M3MEHHT €€
THIT, MOXHO J00aBiAaTh HOBBIE PANBI JaHHBIX WIH U3MEHATH TEKYLIHE, OTO-
Opaxkas Apyroi gHanasoH.
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Tune guarpamMm

PaccMOTPHM ILIECTh THIIOB AUATPAMM:

1) kpyrosas;

2) cronbuarasi (rHcTorpamMma);

3) rpaduk;

4) c obnacTamu;

5) ToyeyHas;

6) nenecTkoBas.

JuarpaMMmel 6yaeM CTPOMTL MO clefyionieif tTadbnuue:

T T T T
LeHb BXOA,. | UCXO0A.
BXOARWME [MCXOAALUNE

1 | Hepenwu MHH. | MHH.
2 nH 5 4 3,8 8
3 BT 2 8 4,9 3,2
4 cp 5 3 07| a5
5 ur 6 4 3,8 8
6 nT 8 5 4,8 | 1,25

IMpu nocTpoeHHU KpyroBoii nuarpamMmsel (cM. puc. 45) ucrionb3yercs
3HayeHHeE TOIBKO OIHOH NepeMeHHOM. Bech KpYT COOTBETCTBYET CYMME BCEX
3HaYeHHW#, MO KOTOPBIM CTPOMTCS Auarpamma. OTaesbHBIE CEKTOPBI Kpy-
ra NMpONOpPLHOHAILHLI N0JIE OOHOrO 3HadyeHHus B obwei cymme. ITocTpoum
KPYIOBYIO IHArpaMmy Mo 3HaYeHHAM A2 : B6. 3HayeHMs A2 : A6 0003HAYAIOT
KaTeropuu, 3HaueHusi B2 : B6 — JaHHbIe ISt CEKTOPOB.

_ 19%
3|% CJnH
WBT

8%  mce

[EuT

19% @nt

Puc. 45. [TocTpoeHHe KpYroBoi AMarpaMMBl.

OcrTanbHbie THIMBI AHATPaMM MOXHO MOCTPOMTE IMO 3HAYEHUSIM OIHOI
MM HECKOJIbKHX ITepeMeHHBIX (CM. puc. 46).

Ha nuarpammax Tuna rucrorpamMma, rpaduk, ¢ obaacTamMu 3HaueHUs
MepeMeHHBIX OTKJIaabiBaloTcs Mo ocu opauHat. [To ocu abecumce uyMcio-
Bble 3HayeHHMs M3 AdveeK DT He oTkiuanbiBaioTcsa. Och abcuMcc pa3OuBaeT-
csl paBHOMEPHO Ha YacTH B COOTBETCTBHM C KOJTHYECTBOM 3HAYeHHH OIXHOMH
nepeMeHHOM (OcTalbHble TepeMeHHbIe, KAK MPaBUJIO, UMEIOT CTOJILKO Xe
3HavyeHMit). Ock abcumce Ha3bIBalOT OCBIO KaTeropwmii. EnyHcrBeHHOE, UTO
MbI MOXEM CIeNnaTh — 3TO NOANMCATh 3HAYEHHS OCH aﬁCl.lHCC. EC.FI]-'! Bbl XO-
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THTE MOCTPOHUTH rpaduk PyHKLUMH, 3a0aHHOH 1T HEpaBHOMEPHO pacrnpe-
NeJ€HHBIX 3HaUYeHH 1o ocH abelMee, BaM 3TO He yagacTca IS TAKHX THIIOB
nuarpamM. (HaspaHue THMna nuarpaMmbl «rpaduk» HeMHOro cbuBaer Hac

C TOJKY.)

Ha nenecTkoBoii nHarpamMMe KOJMYECTBO OCei, TPENCTABIAIOLIMX
c060if pagMyChl OKPYXKHOCTH, PABHO KOJIMYECTBY 3HAYEHHil MepeMeHHOIl.
Brone pagvycoB M3 LIEHTpa paBHOMEPHO OTK/IANBIBAIOTCA 3HAYEHHUA OT HYJA
[0 MaKCHMAJILHOTO.

Tun Hexogubie B
HA AHarpaMmmsl
AHarpammsl AaHHbIE
10
THUCTOrpaMmMa A2:C6
rUCTOrpamMMa A2:Cé6
rpaduk AZ2:C6;D2:E6

¢ obnactaMu

A2:C6;D2:E6

BT ep ur nr

JIENECTKOBas

A2:C6

Puc. 46. MMocTpoeHne THNOB AHATPAMM.
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Ecnu HeoGxoIMMO 3aJaBaTh 3HAYEHHA OCH aOCIIMCC IO JaHHBIM Ta0au-
Libl, HAZIO UCMOJIBL30BATh THIT AMArpaMMbl TodedHas (cM. puc. 47).

® sin(x) cos (x)
3 | 0,4 —0,99
2 | —0,91 —0,42 1,50
1 | -0,84 0,54
0 0,00 1,00
1 0,84 0,54
2 0,91 —0,42
3 0,14 —0,99
4 | —076 —0,65
s | —0,96 0,28 1,50

Puc. 47. lNocTpoeHHe TOYEYHOH JTHATPAMMABI.

IIpumep 10.5. 3ananue ¢ BbIGOPOM OHOTO OTBETA
Haun cbparnierrr 3JIEKTPOHHOM TabMUIIBL:

24%
AR AB ac
7 10 14 10
8 18 20 12
9 12 6 8
40%
prronaﬂ ;marpamma IIOCTPOEHA M0 3HAYCHHUAM JIHala3oHa
1) AA7:AC7T 3) AA9:ACY
2) AAB:ACS 4) AAT7 :AR9

Pemenue. Kpyrosas muarpamma MMeeT TPM CEKTOpa, 3HAYMT, MOCTPOEHA
o TpéM 3HayeHusiM. Cymma 3HayeHH# cooTBeTcTByeT 100%. M3 pucyH-
Ka BUIHO, YTO cpenHee 3HayeHMe (36%) cocrapnser 1,5 MMHHMAILHOIO
3Ha4yeHus (24%); KpoMe TOTo, BCE TPH 3HAYCHMSA pasiin4Hbl. [{Mana3oH
AAT:ACT He NOOXOMWT, TAK KaK CONEPXKMT NBAa ONWUHAKOBBIX 3HAYEHUSI.
B mmanazoHe AAS8:ACS8 BhIMONHAETCA cooTHolleHue (18 =1,5+*12)
M BCe TPU 3HaYeHUs pasiuyHbl. OcTaéresi ybeauThCs B TOM, YTO OCTANb-
HEIE BAPMAHTHI OTBETOB HE MOAXOMSAT.

OTBeT: 2.

Ilpumep 10.6. 3ananne c BLIGOPOM OTHOIO OTBETA

HaH dparMeHT 3/1EKTPOHHO# TAGIUIBI B peXuMe BhiBOTa (opMy:

A B c D
2 3
=Cl-Al/2 =Al +C1l-2 = (C1+A2)/5 =C2 + A2
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[To 3HayeHMsIM AMana3oHa siMecK A2 :D2 Oblna MOCTPOEHa AWarpaMma.

VKaxuTe MoMyyMBLIYIOCS JMarpaMmy.

o

Vi

";.
%

1) 2) 3) 4)
Pemenue. Brlumcnum 3HayeHUs B sueiikax:
A2=3-2:2-3-1=2

B2=2+3-2=3;
c2=(3+2):5=1;

p2=1+2=3.

[Tomyuyuau, 4TO JBa MAKCMMAILHBIX 3Ha4YeHMs] COBMANAIOT, IBa JAPYTHX
3HAYEHHUs Pa3IMYaIOTCsl. DTHM JJaHHBIM COOTBETCTBYET AMarpaMma 3.

OTseT: 3.

IIpumep 10.7. 3ananue c BLIDOPOM OTHOTO OTBETA

JHaH dparMeHT 2/1eKTPOHHOM TabAMLUEBI B pexXuMe BbiBoaa (opmyn:

A B c b
1 7 3 2
=(A2*C1l+ =D1*D2-Al+ =({B1l+AZ2+
— * -
2 C1*Bl-2 +D1) /3 +C1/2 +A1) /7

IMo 3HauyeHHAM AMana3oHa gyeek A2 : D2 Oblia MocTpoeHa JHarpaMma

&

VKaxuTe 3HauUe€HHe, ColepXKallleecs B siuelike D1.

1) 2 3)4
2) 5 4)3

Pemenue. Ha kpyropoit nuarpamMme [aBe NMapbl CEKTOPOB MMEIOT OMHA-
KOBBIH pa3mep. 3HAYUT, B syeiikax A2 : D2 naphbl 3HaUEHMIT COBMANAIOT.

BbruMcnuM 3HaYeHHUst A4eeK Al M D2, TaK KaK 3HaYeHHS BIMAIOLIMX sS4ye-
€K U3BECTHBI!
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A2=2-3-2=6—-2=4,

D2=3+4+7):7=2.

B syeiikax B2 ¥ C2 NO/DKHBI OBITh YKMCHa 2 M 4, TaK KakK Napbl 3Ha4eHUiH
COBIANAoT. PeliMM ypaBHeHMsI VISl IBYX BAPMAHTOB 3HAYEHHIA.

IepBrlit BapUaHT:

(4+-2+D1):3=4=D1—4;

D1 «2-7+2:2=2=D1-4.

Bropoii BapuaHT:

(4-2+D1):3=2=D1=-=-2;

D1 +2—-7+2:2=4=D1=35.

PelieHre BTOPOro BapHaHTa HAC HE YCTpaWBaeT, TaK Kak —2 # 5.
OTtBeT: 3.

ITpumep 10.8. 3ananue c BHIGOPOM OIHOrO OTBETA

HdaH dparMeHT 3/7eKTPOHHOM TabIMIILI B pexume oTobpaxeHus ¢op-

MyI:
A B o] D
1 1 2
=D1+A1 =D1*RA2-5 =Cl*3+2

ITo 3HaYeHHsIM AMAna3oHa A4yeeK A2 : D2 ObLIa MOCTPOSHA JIENECTKOBas
JuarpamMma:

YKaxuTe GopMyJTy, KOTOpasi MOXET COAepXKaThCsl B siuelike B2.
1) =C2-A2+D2 3) =A2-C1*2
2) =D2*2-C2 4) =12-8-C1

Pewienue. BBINMOMHWUM BBIMHCICHUS, MOJTYYHM

A B c D
1 2 1
2 4 ? 3

Ha nuarpamMme BHIHO, YTO MaKCHMalbHOE 3HAYeHMe KpaTHO IIATH,
YTO COOTBETCTBYET fAueiike D2. B sueiike B2 (rOpM3OHTAIBHAsA OCh BIIPABO)
JOJKHO HAXONMTLCA 3HaueHue 2.
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PaccMOTpUM OTBETHI:

1) =C2-A2+D2=3—-4+5=4;

2) =Dp2*2-c2=5.2-3=T7;

3) =A2-C1l*2=4-1.2=12;

4) =12-8-C1=12—-8—-1=3.
OTseT: 3.

Bcerpoennsie hyHKIUM

DNEeKTpOHHBIE TabMMLbI coaepXaT 00bLIOH HAbOp BCTPOEHHBIX (hyHK-
UMii. OHH NMOMOTAIOT BHITIOJIHATB CIOXHBIE BEIYUCIEHHUS 03 MporpaMMH1po-
BaHus. PYHKUHMH pasfiefleHBLl Ha TPYNILI — MaTeMaTHYeCKHe, JOrHYecKHe,
CTaTHCTHYECKHE, C])HH&HCOBLIB HT. O.

“CI'IOJ'lbijBaHHC HBKOTOPLIX H3 HHX TpeﬁyeT CIIeLIHATIbHBIX 3HaHHﬁ,
W B LUIKOJAax OHH He H3y4arTCH. HO HEKOTOPBIE HECITOXHBIC ClJyHK]_lHH MO-
ryT OBITH UCIIOJIL30BaHbI [IPU PELIEHWH 3a0aHU UTOTOBOIM aTTECTALIUM.

Kaxnas BcTpoeHHast MDyHKIHA HMeeT YHHKajibHOe uMsA. [Ipu pabote
¢ tabmuueit B Excel Mcrione3yiorcs pycckyve MMeHa (DYHKLMIA, Hanpumep:
ECIIH, CYMM. B npyrux TabauMuHbIX MpoLeccopax MOTYT MCIONB30BATLCA
aHrnosi3plYHble MMeHa gyHkumit: ITF, SUM.

Ilpu obpalieHHH K GQYHKUMKM B KPYIJIBIX CKOOKaxX yKashiBaeTcs CITUCOK
apryMeHTOB, OHHM DPa3eisioTCs TOYKOH ¢ 3amnaToi («;»). DYHKUMH MOTYT
HMETBb CTPOTO OHpBﬂBJ'[EHHOE KOJIM4YECTBO apryMeHTOB, HeO]’[pe}lﬁJ’léHHOE KO-
JIHYECTBO apryMeHTOB, HCOﬁHSﬂTﬁJ’I bHbIE aPr'YMEHTBI WJIH HE HMETH apryMmeH-
TOB. ApryME@HTaMHM MOTYT ObITh KOHCTAHTHI, BRIDAXEHHUS, CChUIKH HA SYEHKH,
JIMAara3oHbl CTPOK, CTOJNDLIOB, SYeeK U ap.

Beon BcTpoeHHBIX GYHKUHI

Jins BBOma (pyHKUMI B s4elKy MOXKHO BbI3BaTh KOMaHOy «MDyHKuwmsI»
MeHI0 «BcTaBkar WM MCTIONB30OBATh KHOMKY fx, PACTIONOXEHHYIO B CTPOKe
dopmyn. [Tosasurcs okHo Macrtepa GyHKLHMI (cM. puc. 48).

Macrep diyskimi - war 1 mz 2

ianu‘u KDATHO® ONMCAHNE AETICTBHE, KOTODOE HYXHO |
| BOINOMKSITE, W HANMATE KHONKY HafiTi” |

Kareropws: | T ee— v
Beibepure dyreageo:

|LOG I

ﬁ ETWTD =
|ECAW :

| TWIEPCCRIMKA

CMM(uncnolaecnol;..)
CympyeT aprymeHTL.

comomsgiors [k [omes ]

Puc. 48. INepswiit mar Mactepa yHKUMIA.
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Crnenyet BpIOpaTh KaTeropuio (pyHKUMHA M BBLIENWTh B CIIMCKE Tpebye-
mylo. Iloa criuckom pyHKIIMIT B OKHE HMXKE NMOKa3aH e€ CMHTAaKCHC M Mosic-
Henud. [Tocne BuiGopa dyHkUMK (M HaxaTus kHonkW OK) nogsnsercs: BTo-
poe okHO Macrepa dyHKLM# (cM. puc. 49).

AprymeHTol iyHEUMKH

=16
CymmmpyeT aprymenTe.
YncnoZ wcnol;wmcno;... oT 1.0 30 apr KOTOpEE Lo
WHOPHD 3
Cnpasia 0o 3106 dyreays Suaqerme: 16 E

Puc. 49. Bropoii war Macrepa dyHKuMit.

B nons s BBOAA apryMEHTOB MOXHO BBECTH YHC/a M cCbUIKH. CChUIKH
BBOISATCS C KJTABUATYPHI, HO JIYYILIIE YKa3aTb UX MBILLKO# B TabaMLIE.

IMpu BBONEe dYHKIMI B A4eiKy TabiMUBI peKOMEHAYEM MOJIB30BaTLCA
BCTPOEHHOM cripaBkoi. [Uia pasHbix yHKUMA ACCTBYIOT pa3Hble NpaBHiIa
paboThl ¢ apryMeHTaMu

IMpumepsl GyHKLIHIA:

M () (be3 apryMeHTOB);

KOPEHb ( < aprymeHT>) (BCerina OfMH apryMeHT);

ECIIH (<ycrnopme>; <3Ha4YEHME eClM_ MCTHUHa> [ ;<3Ha4dYeHue
ecnm_sioxb>]) (MOXET ObITh ABAa WJIM TPH aprymMeHTa, TPETHIl apryMeHT
3arnucaH B KBaJpaTHBIX CKOOKax, YTO O3HayaeT — HeoOMA3aTeNIbHBIH apry-
MEHT);

CYMM (<apryMeHT1>[; <apryMeHT2>;...] ) (OrpaHMYEHHOE [IpOU3-
BOJIbHOE KOJIMYECTBO apryMEHTOB, HO HE MEHee OIHOI0).

Huxe paccMoTpuM (DyHKLIMH, KOTOpHIE BhI JOJKHEI YMETh MCIOJB30-
BaThb NpH peleHUU 3anaHuii. [1pyn omucaHum hyHKUMIT HeoOs3aTENbHBIE ap-
T'YMEHTHI Oy/IeM 3aIrMCchIBaTh B KBAJIpaTHBIX CKOOKaX.

MareMaTHYecKHe QYHKUHH

DyHkuns Onucauune
1 2
NPOU3BEL (aprl[;apr2;...]1) BosppaiaeT npou3BeieHUe 3HaUe-
HUI apryMeHTOB.
CYMM(aprl([;apr2;...]) BosBpalliaeT cymMMy 3HauyeHMit ap-
ryMeHTOB. JIorHyecKHe U TEKCTOBbIE
3HAYEHMUS] HTHOPHUPYIOTCS.
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FIpodoaxcenue mabauyb

1 2
CYMMECIIM (nuanasoHl; CyMMHUpYeT S4eiiKH, YIOBIEeTBOPS-
KpuTepus [; nmanazson2] ) IollMeE 33JAHHOMY KpUTEepHIo.

omuanasoHl — gMana3oH  I[poBe-
PAEMBIX STUEEK;

KPWUTEepui — ONpeaesier yciio-
BHE, 110 KOTOpPOMY OYIyT BbIGpaHbI
SAYeHKH. YCIIOBHE MOXHO 3a1aTh
YHUCJIOM, TEKCTOM, JIOTHYECKHUM
BBIPpaXXEHHEM;

oManasolZ — OUara3oH siYeekK,
3HA4YEeHHsI KOTOPBIX CYMMHUPYIOTCS.
Ecnu TpeTHii apryMeHT He yKa3saH,
CYMMHpYIOTCS STYEHKWM H3 nuana-—
30H1, YIOBJICTBOPSIOIIHE KPHTe-
pHIO.

IIpumep 10.9. 3ananue ¢ KpATKMM OTBETOM

INpencrasieHa tTabnuia B pexXuMe BbIBoIa hopMyIL:

Al B[ c RS

b | | | -

=CYMM(C6;A1:B4)

| -

- | | | -

=CYMM(A1:B5;B3:C7;A4:B5)]

-

Onpenenute 3HauUeHUE B siueiike D6.

PemeHue. BeIMOTHUM BEIYMCIEHUS B 1Y€iiKe D6:

1) cymma 3HayeHu# aMana3oHa Al : B5=8;
2) cymMMa 3HaueHHH nuamna3oHa B3:C7=8;
3) cymMma 3HaYeHHH aMarnasoHa A4 :B5=3;
4) o6uiasi cymma 8 + 8 + 3 =19.

OTBeT: 19.

IIpumep 10.10. 3apanHe ¢ KPaTKHM OTBETOM

IMpencrasnena Tabnuua (cm. c. 214).

OrnpenenuTe 3HaYeHHe B AYeiike C1.
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C1 =CYMMECTAAL Al1,"<=08".B1.B11)

2 0
02 a4 i -
04 6|
06 8
0a 10
1 12
2 I
14 16 )
E 6 18]
18 200
n o 2

Pemenne. B cTpoke ¢opmyn mokasaHa (hyHKIIMsSI, COOEPXAIUASCS B sUCH-
Ke C1=CYMMECJIM(A1:A1l1;”" <=0,8";B1:B11).

bynyt cymmMHpoBaThcs S4EHKH M3 IMana3oHa B1:B11, ecliM COOT-

BETCTBYIOILME s9eiKM B AuanasoHe Al:All cOmEpXaT 3HAYEHHE MEHBb-

11e uau pasHbie 0,8. DTOMY YCIOBHIO COOTBETCTBYIOT TYEMKH AMANa3oHa

Al:A5. CyMMa Adyeek Quana3oHa B1:B5 papHa 2 +4 + 6 + 8 + 10 = 30.

OTtserT: 30.

CrarucTHYecKHe QPYHKUHH

DyHKYHA OnucaHue
1 2
MAKC (aprl[;apr2;..l1) BOSBD&U.[&GT MaKCHMaJIbHOE€ 3Ha4€HHE

M3 CMHUCKa apryMeHTOB

MWH (aprl[;apr2;...]) BosspaillaeT MMHUMaJIbHOE 3Ha4YeHUE
U3 CIIMCKA apryMEHTOB

CP3HAY (aprl[;apr2;..]) IMoncuuTeiBaeT cpenHee apudmMeTHue-
CKOE 3HaueHWe apryMeHTOB; clenyeTr
YYUTBIBATE Pa3/IMuMs MEXIY MYCTHIMU
sUeKaMH M sSYelKaMHM, CoIepxalluMH
HYJIEBbIE 3HAYSHUS, MYCTHIE TYeHKH He
YYMUTHIBAKOTCS, HO HYJEBHIE 3HAYEHHUSA

YUHUTHIBAIOTCA.
CP3HAYECIHM (onanasoul; Bosspaiiaer cpenHee apubMeTHYe-
ycnoeue [ ; amanasos2]) CKOe 3HayeHHe BceX AYeeK B mmana-—

30HeZ, KOTOpPOE€ COOTBETCTBYET HaH-
HOMY YCJIOBHIO.

nmanasosdl — nMana3oH  IpoBepsie-
MBIX SUeeK;

ycnoBue — ycloBue B ¢opMe YHC-
Jla, BbIpaXEHMH, CCbUIKM Ha sIYeilKy
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fpodoaxcenue mabauys

1 2

WU TEKCTa, OTpenensiolnee Te sJyei-
KM, KOTOpPbIE Y4ACTBYIOT B BEIUMCIEHHH
cpennero apugMeTH4YecKOro 3Haue-
HHsI; HANPUMED, YCIOBHE MOXET ObITh
BbIpAXeHO ciieAyloluM obpasom: 32,
"32", ">32", "Undopmartuka”, B4 wiu
JIOXb;

ouanazoH2 — (aKkTHYeCKoe MHOXe-
CTBO sIYEEK [JIsl BBIMIHMCIICHMHSA CpeaHe-
ro; ecjii OH He YKasaH, BbIUWCIISETCS
cpenHee apudmeTHyecKoe 3HAYEHHUe
AYeeK amanasoHal, YAOBIETBOPSIO-
LUUX YCJIOBHIO

CYUET (aprl[;apr2;...1) [MoacuuThIBaET KOMMYECTBO  YMCEN
B CIHCKE apryMEeHTOB.

CUYETECIM (mmanasoH; IToncynuTBIBAET KOMUYECTBO HEITYCTHIX
ycrnosue) AYeeK B mManasoHe, YIOBIETBOPSIO-
HIMX 3aJaHHOMY YCJIOBMK. YCJO-
BMe — 3TO YMCIIO, BbhIpaXEHHE, CChUI-
Ka Ha siYeiKy MM TEeKCTOBasi CTpPOKa,
Hanpumep: 32, "32", ">32", "Undop-
marvka" uiu B4

Ipumep 10.11. 3ananme ¢ KPATKMM OTBETOM
[NpencrasneHa Tabnuua:

B

Nlalalaly
I
- 00|t |

=CP3HAY(A1:C5 A4:C7) |

1
2
3
4
E5
6
7

-

OnpenenuThb pe3yibTaT BHIYHCAEHHIT B iYeiiKe D5.

Pewenue.: B sAdyeiike D5 BbIYMCASIETCS CpelHEe 3HaYcHHE IHAlla3OHOoB,
3aJaHHBIX B CITUCKE apryMeHTOB. Oﬁpa'm're BHHUMAHHE, 4YTO JHAITa30HbI
Al:C5 ¥ A4:C7 pasaeneHbl He TOYKOM ¢ 3ansToil, a mpoGenoM. DTo He
om#nbKa.

Ec/nu nuanasoHs! paszneneHsl npobeioM, B pacuérax UCIoib3yeTcst repe-
ceyeHue nuanazoHoB. [Tepeceuenne AMANA3IOHOB — 3TO SIUEHKH, KOTOPBIE
NpHHALIEXKAT OJHOBPEMEHHO IBYM JHalaloHaM.

B 3TOM NpuMepe nepeceyeHHeM SIBJISIETCA IHana3oH A4 : C5.
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BblumcIMM cpeaHee 3HaYeHWe AManas3oHa A4 :C5:
2+2+3+5+8):5=4.

OTBerT: 4.

ITpumep 10.12. 3ananue ¢ KPATKUM OTBETOM

IMpencrasnena tabnuua:

A B D
111
211
311 1
4 2 |aaaaal3
5 8 |[=CP3HAY(A1:C5 A4:CT7)
6 1
71 1 '

OnpeneyuTb pe3yasTaT BRIYMCIEHHH B A4elike D5.

Pewenue. IlpuMmep oTnuyaercd OT NpelblAyllero 3HauyeHHEM B OIHOM
siuelike B4. OHa CONEPXHT TEKCT «aaaaa» M B pacyéTax He y4acTByeT.
BbluncIHM cpefHee 3HaueHHe:

2+3+5+8):4=4,5.

OTBerT: 4,5.
IMpuseném emé onuH npumep GYHKLKMH, HE BCE apTYMEHTBI KOTOPOit SIB-
JSTIOTCS YMCITOM:

B1 =CYET(A1:A4

1 i
LCR——| ] _
- SIS V—— — —

B aueiike B1 HaxonuTces ¢opMmyaa =CUET (Al:A4), MoKasaH pe3yIkTar
BBIYMCICHHI — YMCIO 2, TaK KaK B AManasoHe Al:Ad TOIBKO ABa YMCIA.
Slueiika, conepxallas TEKCT, M IycTas sTYeiKa He YYHTLIBAIOTCS.

Cnenyioiiuii  npUMep WANIOCTPUPYET MCIONb30BaHHe  (DYHKLMM
CUETECIJIN.

B syeilke Bl 3anucaHa ¢opmyira =CUETECJM (Al:A8;"ma").
noﬂc‘lﬂTHBaﬂTCﬂ KOJIMYECTBO A4YECK, COAEPXKAILIMX TEKCT «1a» U3 JHana3oHa
Al:A8, pe3ylbTaT paBeH 3.
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Jlornueckue pyHKIHH

B 3/1eKTPOHHBIX TabMMLIAX JIOTHYECKHE OMEepPallMi pealn30BaHbl B BUIE
byHkumit. OcHOBHBIE TIOTUYECKHE (DYHKIIMHU NPUBENEHBI B TaOMWIIC HIKE.

DyHKUHA Onucanue

M(aprll;apri;...l) Bosepaiuaer shauenue MCTHUHA, eciin
3HAYEHUSI BCEX APIYMEHTOB MCTHHHEL,
€CIM XOTh OIMH M3 apryMEHTOB JIOX-
HbIH, Bo3Bpauaer 3HayeHue JIOXKbD.

WK (aprl[;apr2;...1) Bozgpaiaer 3Hauenne MCTUHA, ecnu
3Ha4yeHHe XOTd Obl OJHOIO apryMeHTa
MCTHHHO; €CJTH XK€ BCe apryMeHThI TOX-
HbIe, Bo3BpauaeT 3HadeHue JIOXKb.

ECIM (aprl;apr2(;apr3]) | aprl — JIOrMYECKOE BbIPAXEHME;

€c/M apr1l MCTHHHO, TO BO3BpallaeTcs
3Ha4YE€HHE apryMcHTa apr2;

eciM aprl JIOKHO, TO BO3BpallaeTcs
3Ha4YeHHE apryMeHra apr3.

B ¢yukumsix MU u MJIM Bce apryMeHTbl JO/KHBI MMETh JIOTMUECKUMA
THII, T. €. APTYMEHTAMH MOIYT GbITh JIOTHUYECKHE BBIPAXKEHHS WJIH JIOTHYE-
CKHME 3HAYEHHSI.

PaccMoTpuM nipuMep. B sueiiky B1 Ha Tabiuuax HUXe ObLUTH 3aNMCcaHBbl
dopmynbl, NoKaszaHHBIE B CTpoKe (opMyn. 3aTeM OHH OBUIM CKONMHPOBAHBI
BO BCE AYEHKHM aMara3oHa B2 :B7. B pesynbsrare B 3THX A4eiKax MOIyUYEHBI
norudeckHe 3HadeHHss MCTHHA unu JIOXb

-H(A'Ibl’ 1<9)

4
3 NMCTUHA
8 WUCTUHA
10 MCTHMHA
4
1
2

UCTWHA
MCTWHA
NCTUHA

IR |
NOXb

2 NOMb

DyHKIMM MOTYT OBITh BJIOXKEHHBLIMM, HalpUMep:
ECIM(CYMM (A1:A10)>20; ECIM(G1l1<0;1;3);5).
MakcuManbHBIH YpOBEeHb BIIOXKEHUI — CEMb.

3HaYeHHS OMHOOK

Ecnu dbopmyna conepxut ouiMbKy, He MO3BOJISIIOILYIO BBITOJHHUTE BbI-
YUCIEHHUS Wik oTobpasuTh pesyabsTaTt, Microsoft Excel orobpa3suT B siueiike
3HaYeHHe omMOKH. Kaxiblii THN olIMOKHA BbI3BIBACTCA pa3sHBIMM MPHYH-
HAMH.
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3nauenne MpuunHs oWHBKH
ownbKH P
ba3:8:3:4.:4 HeAO0CTAaTOYHAst LIMPHUHA cTON0LA I naTa, BpeMs sBJIs-
I0TCS1 OTPULIATENIBHBIMY YHCTIaMHU
#3HAY! HCTIONb30BAHUE HENONMYCTUMOTO THUMA apryMeHTa WM
onepaHia
#JEJ/0! MCITONb3YETCA CChUTKA Ha MYCTYIO A4YelKy WK A4elKYy, co-
nepxauryto () B KayecTBe NeIUTeNs
#UMA? Excel He MOXeT pacrio3HaTb WMS, HWCIOAb3yeMoe
B bopmyne
#H/0 3HayeHHe HeLOCTYNMHO GYHKLUMH WK (opMyne
#CCDbIJIKA! | ccbulka Ha Y€Ky yKa3aHa HEBEPHO
#UUCIIO! HEINpaBW/bHbIE YHMCJIOBbIE 3HAYEHWSA B (opMysle HIH
(yHKUMH

IMpumep 10.13*. 3ananue ¢ BLIOOPOM OHOTO OTBETA
MparMeHT 31eKTPOHHO# TabNMLIBI CONEPXKHMT YHCIa U (hOPMYJIbL:

A B c
12 7 2 =A12+B12
13 5,5 N =A13*B13
14 6 8 =Al14+B14
15

IMocne BEIYMCIEHWI 3HaYeHHE B siuciike C15 paBHo 22. fuyelika C15 Mo-
KET colepkarth hopmyny:

1) =CP3HAY(C12:Cl1l4) 3) =B13 +B14

2) =CYMM(Al2:B13) 4) =MAKC (A12:C13)

Pemenue. BeInonHUB BeIYMCIeHUS 1o opMynaM, MOKa3aHHBIM B Tabiu-
e, MOJMYyYMM 3HaUeHUd B dgyeilkax: C12=9, C13=22, Cl4=14. Janee
MPOBENEM BHIUMHCIEHUS 10 hopMYaM, NMPeUTOKEHHBIM B BApUAaHTaX OT-

BETOB!

1) cpenHee 3HaueHue siueek C12:C14: (9+ 22+ 14):3=15;

2) cymma sA4eeK NPSAMOYIOJIBHOTO auanasoHa Al2:B13:
7+55+2+4=18,5;

34+8=12;

4) MakCHMMalbHOE UYKCIO W3 4YKCel MNPAMOYTOJILHOIO JWana3oHa
R12:B13(7;5,5;6;2;4;8;9;22; 14) pasHo 22.

OTseT: 4.
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IIpumep 10.14. 3ananue c BHIGOPOM OHOTO OTBETA

INpencrasneH ¢parMeHT 37eKTPOHHOH TabJIMLBI, coaepxXaluel 4Hcia
U QOpMYyNbI:

J K L
22 5 7 9
23 =J22+K22 =K22+L22

24

IMocne BHIYKMCIEHHMA 3HAYeHME B A4elike L24 pasHo 8. Hueiika L24 mMo-
XKeT ColepXaTh hopMymy:

1) =CP3HAY (J22;K23) 3) =CP3HAU (L22:K23)
2) =CP3HAY (J22:K23) 4) =CP3HAU (L23:K23)

PemeHue. Bo Bcex mnpemnoXkeHHBIX BapHaHTaX OTBETOB HCIIOJIb3YETCS
dyHKUMS U BHIYKCIEHHS cpefHero 3HaueHus:. O6paTtute BHUMaHMeE,
YTO B MEPBOM BapHaHTE OTBETA 3aJaHbl [Ba aprymMeHTa, pasles€éHHble
TOYKOM ¢ 3anaToil. Bo Bcex ocTanbHBIX BADHAHTAX Mbl HMEEM [IeJI0 C Ofl-
HHM apryYMEHTOM — NHANa3oHOM siyeek.

BBINONMHUM BBIYMMCIEHHMA MO QopMynaM, MoKasaHHBIM B TabiMile,
MOJYYMM 3HAYeHHs B siyeiikax: J23 5+7=12, 123 7+ 9 = 16. 3atem
NpoBeaEM BEIYMCAEHUS 0 opMyJiaM, MPeIOXKEHHBIM B BApMaHTax OT-
BETOB:

1) cpenHee 3HaueHuWe sdyeek J22; K23: 5:1=15. fAueiika K23 ny-
CTasi, OHA He YYMUTHIBAETCA B pacyeTax;

2) cpenHee 3HaYeHHEe TPAMOYTOJILHOIO HuanazoHa J22:K23:
(5+7+12):3=8;

3) cpenHee 3HaYeHWE T[IPAMOYTOJILHOrO [AMarasoHa L22:K23:
(7+9+16):3=10,67;

4) cpenHee 3HaYeHHE MPSAMOYTOJBHOTO AHana3oHa L.23 : K23 paBHO
16, Tak KaK B pacyéTax yYHUTbIBaeTCsl TONBKO OHA sueiika L23, sveiika
K23 nycTas U He YYMTBIBAETCS B pacyérax.

OTBeT: 2.

PaccmoTpuM Gosee cloXHBIE NPUMepsl HAa pa3paboTKy JIEKTPOHHOI
Tabnuubl. DTH 3a7a4M OTHOCATCSH K TpeTheil yactu BapuanHTa [MA, ux Hano
BBIMOJIHUTE HAa Komnblotepe. [Ipu permieHuu crnenyer UCNMonb30BaTh 3HAHUS
o (opmynax, BCTpOEHHbBIX (DYHKIHAX, a0CONIOTHON M OTHOCHUTENILHOH anpe-
cauui, KonuposaHuM suyeek. Ha TocymapcTBeHHOl MTOroBO# aTTecTauvu
OyneT npenocrasiaeH (aiis 3MeKTPOHHOM Tabnuubl, pe3ynbraT paboTsl HAIo
Gyner coxpaHuTh B (haiiie Ha nucke. [IpyM BHINOJHEHWM NPUMEPOB M 3ama-
HHMI NomoOHOro THUMAa HeobOXOAMMO CaAMOCTOSITENIBHO 3alONHHUTE MCXOAHYIO
TabIHIY

Ipumep 10.15%. 3ananne ¢ pa3sBEéPHYTHIM OTBETOM

PesynbraThl coauM BBIMYCKHBIX 3K3aMEHOB 110 airebpe U pycCKOMY si3bi-
KY yYaluMMHCA 9-X KJIACCOB HEKOTOPOTO ropofia GbUIM 3aHECEHbI B 3JEK-
TpoHHYIO Tabnuiy. Ha c. 220 npuBeneHbl nepBbie CTPOKH TOJYYHBLUEHCS
TaONHLIbL:
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RN ot T NIy - PRGN RRRURIEG. . et
®amunua Mma  Knacc |

KysHeuos Oner  9a |
Netpos Hukonai 96

Monosa |HuWa 96
MBanos  Cepreii

98

B cronbue A snekTpoHHOH TabaMubl 3anKMcaHa QaMWIMA y4dallero-
csi, B crouibiie B — ums yuamierocsi, B cronbue C — kiacc, B cronbuax D
H E — olleHKH yyaulerocs mo anredpe M pycCKOMY A3BIKY. OLEHKH MOTYT
MPUHUMATH 3Ha4YeHus oT 2 g0 5. Becero B 3nexTpoHHY0O Tabuuily 6bUTH 3a-
HeceHb! pe3yabrarhl 1000 yyaruxcs.

BhITTONMHKUTE 3a7aHKeE.

Ortkpoiite aiin ¢ naHHO! 3/1eKTpoHHOM Tabauueii. Ha ocHoBaHMM naH-
HBIX, COIEepXalllMXcs B 3TOi Tabiulle, OTBETHTE HA ABa BOIpoOCa:

1. Kakoe KOJIMYECTBO Y4alllMXCH ITOJYYHIO TOJIBKO YETBEPKH HIIM Tisi-
TEPKH Ha Becex 3k3aMmeHax? OTBET Ha 3TOT BONPOC (TOJBKO YHCIO)
3anuiuTe B syeifky B1002 TaGu1Libl.

2. Jlnst rpyniibl yYalIMXCA, KOTOPHIE MOJYYMIM TOJNBKO YETBEPKH WJIM
NMATEPKY HA BCeX K3aMeHax, MocuyuTalTe cpedHHit Ba, nomy4deH-
HBIi MMM Ha 3K3aMeHe 1o anrebpe. OTBET Ha 3TOT BONPOC (TONBKO
4YMCII0) 3aMIINTE B TYeifKy B1003 TabnuupbI.

IMonyyeHHy0 TabaHLy HeoOXONMMO COXPAaHHMTb TMOA MMEHEM, YKa3aH-

HBbIM OpraHM3aTOpaMH 3K3aMeHa.

Pewenve. bymem peluarh 3amayy Mo Iaram.

HTar 1. OnpeaenyuM, KTO M3 yyalllMXcs TMOJYYMI IO BCEM IpeaMeram
OolleHKM He HHXe 3. Bymem wMcrionb3oBaTh JiorHyeckKyio ¢dyHkuMwo M, ap-
TYMEHTBI — AYeHKH, COmepXallMe OLEHKH. Beeném dopmyny =M (D2>3;
E2>3) B siueiiky F2. Peaynsratom Gymer noruyeckoe 3HayeHue JIOXKb, tak
KakK BO BTOpPO# cTpoKe oLieHKa 1o anredpe 3. Ecnu obe olileHKH yIOBIETBO-
PAIOT yeaoBuaM, peaynsrat 6yner MCTUHA.

IIar 2. Mbl MCIIONB30BATH OTHOCHTEIbHBIE CCHUIKH, ITO3TOMY MOXHO
CKOIMMPOBATh sYeiiKy F2 B AMarnasoH f4yeek F3:F1000. 3T0 MOXHO ClIeNaTh
O4€Hb OBICTPO, €c/iM Bbl paboTaeTre CO CIMCKOM siueek. Cnucok — 310 06-
nacte DT, comepxaiuasi NaHHBIE, OKPYXEHHas rpaHvuamMu DT waM mycTh-
MH CTPOKaMH W cTonbuaMu M MMelollas 3aroioBkd ctpok. CocemHmuii co
cTonbLOM F cronbell E 3armoJHeH 3Ha4eHUAMH, TI03TOMY MOXHO BBITIOJIHWUTD
KOIMMPOBaHKME IBOMHBIM LLIETYKOM MBIIIH, €CTM AKTHBHOMH SIBNIAETCA sYeiKa
F2, a Kypcop MBIIIHM MOABEAEH K NMPaBOMY HMXKHEMY YLy S4YelKM U UMeeT

. BHJI MAJIEHBKOTO 4€pHOTO KpecTHKa. BOT KakK 3TO BBITISLIMUT B PEXHUME BbIBO-
Ja opmyi:
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=W(D2>3;E2>3)

Vnn nace

I{\rsueuonlcmer 9% 3 I5 -H(D2>3;E2>3]
|netpos  Hukonait '95___ 5 4

Monoea Hwea 196 4 4

MBawos (Cepred 98 5 3

SRNSUIIUINEE foou - - — ',

ITocne xonMpoOBaHHUA B PeXUME BbIBOJA PE3YABTATOB MOJYYHM CIEoyIO-
HIMif pe3y/bTaT:

liiecdaBscabsssbisnic ks

{damunua  Uma Knaoc a.nre6pa p\rocuuu ﬂabm

1

2 |Kysweuos Oner 92 3 5  JIOXb f_
3 [Metpos Hukonah 96 5 4 ”CI'EA.
§= | Nonoea ."'““a % 4 4 vCTHHA
5 |Veanos (Cepreh %8 5 | 3 | NOKb_

IIar 3. INoacyuTaeM KONMYECTBO YYallMXCs, MOMYyYHBIIMX TOJBKO YETBEP-
KH HJIH NATEPKH Ha Beex sK3ameHax. M3BecTHo, yTo ecTh yHKUMs CUETECIIHN,
KOTOpasi ONCYMTHIBAET KOMTHYECTBO 3HAYEHHIA B siueiKax, €C/IM OHU YIOBIET-
BopsioT yenosuio. [loacuuTaeM KonuyecTBo sSiUeeK B [uanasoHe F2:F1000,
3HayeHue B KoTopbix MCTHUHA. B siueliky B1002 BBenéM dopmyny

CYHETECJIM (F2:F1000; UCTHHA) .

MaJieHbKMii CeKpeT — Uit TOro 4ToObl OLICTPO MepelTH K Aueiike
B1002, MOMECTUTE Kypcop B Jilo0Oy10 sueiiky crondua B u HaxxMuTe mno-
cleaoBatesbHO Kiasuiid End v 3ateM | (cTpesika BHM3). Tak Bbl MOXETE
rnepeMeliaThcs K MOCIEAHNM U NEePBbIM 3arOMHEHHbIM si9eiiKaM CIHCKa
KAaK IO CTPOKe, TaK U 1o cronbuy (knasuiua End u 3aTeM cooTBeTCTBYIO-
111asi CTpesKa).
Ilar 4. JIns BelYHCIEHHs CpeIHero 3HavyeHust hyHkuus CP3HAY 31ech
He FOIUTCS, TaK Kak TpedyeTcs BhIMOTHEHHE YCIOBMSA — B CTONOLE F NO/DKHA
6piTe MCTHUHA. Bocnionbsyemcs yHKUMei CP3HAYECHN. B syeiiky B1003
BBENEM

=CP3HAYECJIM (F2:F1000; MCTUHA; D2:D1000).
3anaua peiueHa. CoxpaHute (haiin.

Baxno! PexkoMeHnyeM BaM 00s13aTellbHO BbIIOJHHTb TPOBEPKY
pa3paboTaHHOM TabJMLbI, MPOTECTHPOBATh €€ Ha HEOONbILIOM KOJH-
YyecTBe CTPOK. BBl MoOXeTe caenath 3TO, HarpuMep, Ha IPYrOM JIMCTe
KHUTH IUTA TIATU-IECATH CTPOK MCXOIHEBIX NAHHBIX. 3apaHee orpenenu-
Te MpaBHUJIbHBIN pe3ylbTaT H CPAaBHHUTE €T0 C Pe3y/IbTaToOM, IMOIY4eHHBIM
B pa3paboraHHO Tabnuie.
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ITpumep 10.16*. 3ananme c pa3BEPHYTHIM OTBETOM

Pe3ynbTaThl YYaCTHHKOB OJIMMITHAABI Mo airedpe yyaluxcs 9-x KiaccoB
HEKOTOpPOTO ropofa ObUIM 3aHECeHBI B JICKTPOHHYIO Tabmuuy. I1pHBencHbI
niepBbie CTPOKU MOJIyUMBLIEHCS TaOIUIIBL:

BloccdasbBoabafole ol ok akiabealific
10 |[®amunma |HmA wkKkona| 3ap.l 3ap.2 | 3ap.3 | 3aa.4
11 |[Kynarmu  |Cepre# 57 5 6 7 5
12 |Caduna Anuna 114 7 7 8 8
13 |banabaHoB |HuKONaA 114 10 10 10 4
14 Nerpos Cepren 2 2 3 5 5

B cronbue A 31eKTpoHHOM Tabiuibl 3andcaHa dhaMuius y4allerocs,
B cronbiie B — umsa yuamierocs, B cronbue C — wkona, B cronbéuax D, E,
F, G — Gauibl yyalllerocs 3a Kaxaylo 3azayy. MakcuMmanbHBIH 6ann 3a Kax-
ayio 3anaqy — 10. Beero B aneKTpoHHY10 Tabauily ObUIM 3aHECEHBI pe3yJibTa-
Thl 537 yyanimxcsi.
BeinonHuTe 3anaHue.
OTkpoiite (aitn ¢ naHHOI 3MeKTpOoHHOM Tabnuiei. Ha ocHOBaHWM naH-
HBIX, COIEPXAallMXCs B TOi Tab/iMue, OTBETHTE Ha [Ba BOIIpOCa:
l. Kakoe KOIMYECTBO y4allMXCs MMOJTYYMWIO 33 KAXIYI0 M3 4eThIPEX 3a-
nau 5 u Gonee 6aios? OTBeT Ha 3TOT BOIPOC (TONBLKO YHCIO) 3alK-
HIMTE B iYeiKy B7 TabiuUbl.
2. st TpYNbl yYalMXcs, KOTOPHIE MOMYYMIM 3a KaXIylo 3afady He
MeHee 5 6annop, MOCYMTaiiTe, CKOJILKO M3 HUX HaOpalu He MeHee
30 damnoB B cyMMe. OTBET Ha 3TOT BONPOC (TOJIBKO YMC/IO) 3aNMuIIn-
Te B AAYEHKY B8 TaOIHLLI.
[MonyvyeHHy0 TabNMLY HeOOXONMMO COXPaHWTH O] MMEHEM, YKa3aH-
HBbIM OPTaHM3aTOPaMH OJIMMITHALBI.

Pewenue. Bynem 3anofHaTe TabMMIly HEMHOTO MHaye, YeM B TpHMe-
pe 10.15. CHavana 3ano/JHUM Bce HeoOXomuMble (DOPMyNBl UIsI TIEpBO-
ro YYeHMKa, a 3aTeM CKOMHpYeM siueifKu ¢ ¢opMyIaMH Ha BECh CITUCOK.
[MepBas ¢amMuIus 3anucaHa B CTpoKy 11, Bcero ¢rpok 537, 3Ha4MT, aua-
Ma3oH 3aloJHEHHBIX CTpOK 11:547.

IIar 1. OnpenesinM, 3a CKOJBbKO 3a/1a4 KaXIbIA M3 yYALWXCs MOy
He Huke 5 bamios. B sueiiky H11 BeeneM dopMyny

=CUETECJIM (D11:G11l;»>4d»).

OG6paTtHTe BHUMAHHE Ha MCTIONb30BAHME KaBbIuEK.
Iar 2. MoacuuTaem cyMMy DaNJIOB KaXKIOI0 y4aCTHUKA ONMMIMWAOLL.
B siyeiiky 111 BBeneM dopmyny

=CYyMM(D11:G11).

ar 3. s onpeneneHusi, BITOJHSIOTCS JIM TpeDyeMEie yCIIOBUS, BBe-
IEM B sUeiiky J11 dopmyny

222



=M (H11=4;I11>=30).

IIIar 4. CkonupyeM BeBenéHHbIE HOPMYJIBEI Ha BeChb CIIUCOK. KorMpyem
A4YeWKku H11:J11 B AManasoH H12:J547.
Ilocne KonupoBaHUs B peXXMMe BLIBOIA PE3Y/ILTATOB MOTYUHM:

10 |@amunma  |HUma wwona| zanl | sap.2 I

‘11 |[Kynarwn __ |Cepreii 570 5 6 7 5 a 23 NIOMb |
12 [ca¢ Anuna ua 7 7 8 8 a 30| UCTUHA |
13 |panabanos |Hukonai| 114] 10 10 | 10 | a 37 3 nows
14 [nerpos  [Cepreii 2l 2 3 s s 2 15 nows

IIar 5. B sueiiky B7 BBenéM ¢opMyay s MOACUETa KOJIMYeCTBa yya-
IIMXCS, IONMYYMBILMX 32 KAKAYIO 3a1a4y He MeHbIIe 5 DaJToB:

=CYETECIM (H11:H547;4).

IIlar 6. B siueiiky B8 BBenéM Qopmyny Uist OnpeneneHusi KoIuyecTsa
yyaluxcsi, HabpaBIMX 3a KaXAylo 3a1a4y He MeHblle 5 6aU10B, a B cyMMe
He meHblIe 30 GawLios:

=CUETECNM (J11:J547; UCTHHA).

IMonyyeHHas Tabnuua B pexume oroOpaxeHHs (opmya Oyner MMeTh
BUL:

N s ket D E L F | G M e ] b ]
=CHETECAW(H1LH547;4)
5 |=CHETECAW{I11:1547;MCTHHA)
3
Damnma  (Hma i |

11 [Wynarw_|Cepred 57 |5 5 7 |5 [-cobmecampincin =) “cymmipiiGLy) [-{H1i-i11>=30)
12 Coduna__|Anwa 1s 7 |7 |8 |8 [cqETECIM(DIZGIZ ") = (H12-4;1125=30)
13 Barabance & 14 10 (10 [10 |8 [-cuEmecnmy 27| "=Cymmy ) |[minizas=a0)
Salnepos__[cepres 2 2 |3 |5 |5 Jcutme >a') “ommoiacie) |- 20)

3anava peweHa. CoxpaHuTe (aiin.

Ilpy pemieHHH 3THX OBYX MPUMEPOB Bbl YOEIMIIUCH, YTO [PU IpaMoT-
HOW pa3paboTKe MIEKTPOHHBIX TaOMMII HAAO BBOAHTbL HEMHOro Gopmyi.
3aTeM Hano WMCMONB30BaTh KOMUPOBaHHE AYeeK M/MIM JIMANa30HOB sYeeK.
Wcnonb3yiite BcTpoeHHBIe QYHKLMH JUTA pellleHUs 3a1ay.

3apaHua I CaMOCTOATENbHOTO pelI€eHHA

3anaHua ¢ BoIOOpPOM OOHOrO OTBETA

IIpumep 10.17. [JaH ¢parMeHT 3NeKTPOHHOMN TaOIHLIBI:

31% 46%

23%
Kpyrosas nuarpaMma nocTpoeHa 1o 3HayeHHsAM:
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1) AR7:AC7T 3) AR9:ACY
2) RAB:ACS 4) AR7:AR9

IMTpumep 10.18. [laH dparMeHT 2JeKTPOHHOI Tabnuib! B pexume orobpa-
KeHHs hopMyI:

A B e D
1 4 5
2 =(B1+Al)/3 =A1-A2 =(B1+B2)/2 =A1+B2

IMo 3HayeHMsAM AManasoHa sueek A2 :D2 6bLIa NMOCTPOEHA AHarpaMMa.
VKaxuTe NONYUYMBIIYIOCS IHATPAMMY.

P LG

1) 2) 3) 4)

IIpumep 10.19. [dan dparmMeHT 2/71€KTPOHHOM Tab/MKIBl B pexXuMe orobpa-
XeHusa hopMyIn:

a B c ' D
1 2 5 1 6
2 | =C1*A1 | =A1*2-Bl+C1 —(A1+B14C1)/2 | =AZ*B1-D1

Ho JHa4YCHHUAM OMAanma3zoHa AYEEK AZ:D2 ObLIA ]'IOC'I'pOCHﬂ. JuarpamMma.
VKaxuTe Noay4uBILIYIOCS JHATPaMMY.

; 4

1) 2) 3) 4)

Ipumep 10.20. [Jan ¢pparMeHT 2/1eKTPOHHOI TabMHLIBI B pexuMe oTobpa-
KeHua dopmyir:

A B c D
1 2 5 1
2 =C1*Al =CYMM (A1:C1) =(A1+B1+Cl) /2 =A2*B1-Dl

[Mo 3HaYeHHaIM IuanazoHa Ayeek A2 : D2 ObuUla MOCTpOEHa JHarpaMma.
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YKaxure 3HaueHHE, COEpXKalleecs B siueiike D1:
1) 3 3)6
2) 5 4)8

IIpumep 10.21. [laH ¢parMeHT 3/1eKTPOHHOHN TabIULbl B pexXHMe oTobpa-
XKeHHUst popMy:

A B c D
1 1 3 2 0
2 =D1*B1+C1 =CYMM (A1:D1) =9-B1*2

ITo 3HaYeHUAM AManasoHa siyeeK A2 : D2 ObUIa MOCTPOEHA JIENECTKOBAasI
JuarpaMma.

VkaxuTe opMyi1y, KOTOpasi MOXET COIEPXAThCs B sueiike C2.
1) =a2*2+a1 3) =CYMM (A1:B2)
2) =B1/3+5*Al 4) =B2+A1

I[Ipumep 10.22. [Npencrasien dhparMeHT 21€KTPOHHOM TabMHlIbI, colepXka-
1Iei yucia U GopMyIbl:

J K L
22 5 - 7 9
23 =J22+K22 =K22+L22

24

[Tocne BeMMCIEHUS 3HaUYeHHe B sAueiike 124 paBHo 7. Hueiika L24 Mo-
KET colepxarb GopMmyny:

1) =CP3HAU(J22;K23) 3) =CP3HAU (L22:K23)
2) =CP3HAY(J22:K23) 4) =CP3HAY (J22:L22)
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3ananus c KpaTKMM OTBETOM

Ipumep 10.23. [dan ¢GparMeHT 3/1€KTPOHHOM TabIMLIBI B pexyMe oTobpa-
KeHus dopmy:

A B c
11 5 2 3
12 =A11*2+Bl11 =Bl1+All =B12+A12

Pesynbrar BLIYMC/IEHMIT B A4eiiKe C12 paBeH

IIpumep 10.24. [lan dparMeHT 371€KTPOHHOM TaGJNLLI B peXHMe OoTo6pa-
KeHus dopmyn:

A B c
11 3 5
12 =A11*2+B11 =B11+Al11+C11 =B12+A12

Pesynbsrar BelUMCeHWH B g4eiike C12 paseH 18. B aueiike B11 HaxonuT-
csl 3HaUEHHE

Ipumep 10.25. lan (parMeHT 3JeKTPOHHOI TabaULbI B peXUMe oTobpa-
KeHust hopMyI:

K L M
1 3 =K1*5 =K1+K2/2
2 4 =M1+L1

Pesynerar BelUMC/AeHUH B Aueiike M2 paBeH

IMpumep 10.26. JaH ¢parMeHT 3/1eKTPOHHOM TabIMLIbl B peXUMe 0TOOpa-
KeHus dopmyi:

K L M
1 3 =K1*5 =K1+K2/2
2 ? =M1+L1

PeaynbTaT BHUMCIIEHHI B suelike M2 paseH 19. B aueiike K2 Haxomurcs
3HaYeHHe

IMpumep 10.27. lan ¢dparMeHT 3JIeKTPOHHOM TabauIILl B pexXuMe oTobpa-
KeHUs popMy:

A B o]
14 2 1 =CYMM ($A514:B14)
15 ! 2
16 2 2
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Auveitky C14 cKOMUpoBaJM B siyeilky C16. Pesynbrar BbIYMCAEHMIA
B siyeitke C16 paBeH

IMpumep 10.28. INpencrasneH ¢pparMeHT 3JEKTPOHHOM TAGIHIIBI B pEXHUME
oToOpaxeHus Gopmyn:

A B

1 4 =ECNIM (M (A1<8; Al>3):»na»;»HeT»)
2 3

3 8

4 10

5 4

6 1

7 2

8 =CUETECIIM (B1:B7; «=na»)

3HaueHHUe B Aueiike BE nocie KonupoBaHus (opMyinsl U3 Bl B B2:B7
Dyaer paBHO

3anaHus ¢ pasBépPHYTHIM OTBETOM

ITpumep 10.29. Pesyasratel cnayu [ocynapcTBeHHOM UTOrOBOM aTTecTalMM
1o WHdpopMaTHKe, aredpe U pyCCKOMY SI3BIKY YYaLIMMHUCA 9-X KJ1accoB
HEKOTOPOro ropoja ObUTH 3aHeceHbI B 3/1eKTPOHHYIO Tabnuuy. [puBene-
HEI [TepBLIE CTPOKH MOMYYUBILEiicA TabMLIbL:

DaMMIMA Mms Mudopua- Anretpa Pyccrumi

THE& ASBBIK

40 38 25

1 PoumHa TareAHa 22 40 30

4 2 KysbMmuHa | EneHa 44 50 70
51 3 | ranau AHamuna 66 60 50
6| 4 KopuyHoE | Cepreit 88 45 78

B cTonbue B snexTpoHHOM Tabnulbl 3anucaHa dbaMuaMs ydyauierocs,
B croadue C — uMsa yuauierocs, B cronduax D, E u F — Ganabl yyaluero-
csi o uHdopmatKe, anrebpe U pyccKoMmy si3bikKy. basiibl MOryT NpMHHMATh
s3HaueHus oT 0 no 100. Beero B snekTpoHHYI0 Tabiuily ObLUIH 3aHECEHBI pe-
3YNBTATHl 457 yyalumMxcs.

B siueiikax D2, E2, F2 3anucaHbl MUHUMaIbHBIE OAUILI TOMOXUTENb-
HBEIX OLUEHOK Mo Kaxaomy npeamery. Hanpumep, ecaw yyaiuuiics Habpan
MeHbile 40 6annos no MHGOPMaTHKE, OH MONYYAET LIKOJIbHYIO OLICHKY 2.
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BrinmonHuTe 3anaHue.
OrTkpoiite ¢haiin ¢ naHHOI MeKTpOHHOI Tabnuueii. Ha ocHoBaHuHM naH-
HBIX, COOEPXKALIHUXCH B 3TOU TaﬁJ'[Hl.lB, OTBETBLTC Ha [1Ba BOTIpOCa:

1. Kakoe KoIMyecTBO yyalmxcsi MoAYYHIIO TTOJIOXHTENbHBIE Pe3YIBTAThI
Ha Bcex 3k3aMeHax? OTBET Ha 3TOT BONPOC (TOJABKO YHCJIO) 3anMILH-
T€ B SYEHKY B1 TaOiMIIbI.

2. IIna rpyninbl y4aluIuxcsi, KOTOphbie MOJYYMIN TOJBKO MONOXHTEIbHEIE
pE3YNbTaThl HA BCEX 3K3aMeHaX, MOCYMTAWTe KOJNMYECTBO YYalllMX-
cs1, HabpaBwuxX B cymme Oonbiue 180 6annos. OTBET Ha 3TOT BOIpPOC
(TONBKO YKUCIIO0) 3aNMHILMTE B AYEHKyY C1 TaONHLIBIL.

[MonyyenHyw Tabnruy HeOOXONMMO COXPAHMTh.

IMpumep 10.30. s MCXOOHBIX AAHHBIX TIPEALUIYLIEH 3amauyd (CM. MpH-
Mep 10.29) BBINOJIHKTE 3a[laHKE

1. Kakoe KOMHYECTBO yYalIHXCsl MOMIYYHIIO MOJIOKHUTENbHBIE PE3YIBTATHI
Ha Bcex sKk3aMeHax? OTBET Ha 3TOT BONPOC (TOJIBKO YUCIIO) 3aMTHILH-
Te B AYECHKY B1 TabnuLbl.

2. Ina rpynnsl yY4aluMXcs, KOTOPbIe MOMYYMIH TOJIBKO NMOJTOXHTEIbHBIE
PE3y/IBTaThHl Ha BCEX IK3aMeHaX, MOCUMTAlTe KOTHYECTBO YJallMXxcs,
HabpaBlux no anredpe Oosblue OaNNOB, YeM MO PYCCKOMY SI3BIKY.
Orteer Ha 3TOT Bonpoc (TOJILKO YMCI0) 3allMIINTE B siUeiKy C2 Ta-
OIULIBI.

[MonyyeHHy10 Tabnuily HeOBXOAHMO COXPAHUTD.

ITpumep 10.31. Pesyavratel cnaum locyaapcTBeHHOM WMTOroBOil aTrecra-
UMM MO MHGOpPMATHKE ydYallMMMCS 9-X KJIacCOB HEKOTOPOro ropona
OBUIM 3aHECCHBI B 2JICKTPOHHYI0 Tabnuily. [IpHBeneHbl MepBbie CTPOKH
MoayyuBIIeics TabanLIbI:

A B c D

1 OoLEeHKa MUH. Bann Maxkc. OGann
2 2 0 25

3 3 26 48

4 4 49 67

5 5 68 100

6

7 MubpopmaTHra
8 PoummHa TaresaHa 35

9 KyseMUHa EneHa 48

10 T'nnsax AHampna 66

11 KopuyHoB Cepren 88

B cTonbue A snekTpoHHOH Tabnuibl 3anucaHa dbaMUIUs yyaulerocs,
B cronbiue B — ums yvauerocs, B cronbie C — Gauibl yyalierocs no MH-
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¢opmaruke. banabl MoryT npuHuMath 3HayeHus ot 0 mo 100. Beero B anek-
TPOHHYIO TAONMLY OBLTM 3aHEeCeHbI Pe3yabTAThI 234 yyammxcs.

B suefikax A1:C5 3anMcaHbl Oa/Ulbl, COOTBETCTBYIOLIME INKOJIbHBIM
olieHKaM 2, 3, 4 u 5. Hanpumep, ecnu yuauuiics Ha6pan 48 6a/uioB no uH-
dopMarike, OH NMOMyYaeT LWIKOILHYIO OLEHKY 3, a ecu Habpan 49 6annos,
MOJIy4aeT OLIEHKY 4.

BrimonHuTe 3agaHKe.

OrtkpoiiTe daiin ¢ naHHOM 21eKTPOHHON Tabnuiieil. Ha ocHoOBaHMM HaH-
HBIX, COAEPXKALIMXCS B 3TOH Tabiulie, OTBETHTE Ha Ba BOIpoOca:

1. CkonbKO yyauIMXcfl MOJTYYMIIH OLEHKH 2, 3, 4 ¥ 5 no uHopMaTH-

ke? OTBeT Ha 3TOT BONPOC (TOJILKO YMCIIA) 3aNMIIATE B AYEHKH D2,
D3, D4 u D5 Tabmuusl.
2. Ins rpyniibl yyamiuxcsi, KOTOpbIE MOMYYHIH TOJNBKO TOJIOXHTEIb-
HBbIH pe3ysbTaT, MoCYHTalTe cpeqHUit 6aur no uHdopMaTuke. OTBET
Ha 3TOT BOMPOC (TONBKO YHUCIO) 3aNULINUTE B siYeiiKy D6 TaGnuLIEL.
IMony4yeHHy0 Tabnuily HEOGXOIMMO COXPAHUTE.

FMABA 11
HH®OPMALUOHHbIE KOMMbIOTEPHbLIE CETH

OCHOBHBIE IOHATHS

Ipu coenuHeHUH ABYX U Hosee KOMITBIOTEPOB MExX 1y coboii obpasyercs
KOMNbIOTepHAs ceThb. /sl CO3[aH1sl KOMIBIOTEPHOIA ceTH TpebyeTcsi crie-
LMaNIbHAsl annaparypa — cereBoe o0OpynoBaHMe — Y CIELMAIbHBIE [1PO-
rpaMMbl — ceTeBO€e NMporpaMmMHoe odecneyeHue.

¥3es1 — 3T0 YCTPOMCTBO, COEAMHEHHOE C APYTMMH YCTPOMCTBAMH KOM-
MbIOTEPHOH CETH. ¥3J1aMM MOTYT OBbITh KOMIIBIOTEPHI, CIIELIMAIbHBIE CETEBLIE
yCTpOWCTBa M T. M.

Jnst Toro 4toBbl YCTPOMCTBA B CETH MOIMIM «OQIIATHLCS», HEOOXOAMMO
YCTAHOBHMThL TIPABKJIA, MO KOTOPBIM OYyIET IepefsaBaThes, MOayqyaThes, KOam-
poBaThCsi M AeKOAUpOBaThesi HHGopMaLusi. CBOIBI TAKMX NPABWI HA3LIBAIOT
NPOTOKOJIAMH NepenayH JaHHbIX.

CKopocTh nepelayd JAHHbIX 10 KaHaly CBS3H M3MEpseTCs KOIH-
YeCTBOM eOWHMII WHGOPMALMM, TepelaBaeMbIX 3a eIWHMILY BpeMeHH.
EnuHM1IBI U3MEPEHHST — OUT B CEKYHAY, KWIOGHT B CEKYHIY M T. IT.

O6beM HHbOPMALIMK, NIEepefaBaeMoii 10 CETH 3a OIPENeNEHHBINA TpoMe-
XKYTOK BpeMeHHM, Ha3bIBalOT TpagHuKOM.

Ins Toro 4ro6bl HHGOpMaLKs, NiepejaBaemasi 10 CeTH, J0CTHIaIa HYX-
HBIX aJIpecaToB, KaX bl CeTeBOMH y3el1 MonyvyaeT YHUKANbLHBIN anpec — [P-
aapec.

IP-anpec npeacrapnsier coboii 32-6MTHOE NBOMYHOE YHCJIO, MMPEICTAB-
JIEHHOE YETHIPbMS rpynnamu no 8 6uT (oxreT), pa3ienéHHBIX npobenamu,
HanpuMmep:

11000000 10101000 01100100 01000101.
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Bnaronaps aToMy MOXHO NOJy4HTh GoJiee 4 MIIpA pa3jiIMyHbIX aPeCcoB.

Jns yno6cTBa BOCNIPUATHA U COKPAILEHMS 3aIIMCH [IPUHATO TAKXKe HC-
MoNb30BaTh NECATUYHO-TOYeuHyo ¢opMy mnpenctaBieHusa IP-ampecos.
Kaxablii OKTET 3aMeHSIOT COOTBETCTBYIOIIMM €MY AECATHYHBIM YHCIOM
13 auanasoHa [0; 255], pasnenss yMcia ToOYKaMH. B HecATMYHO-TOYEYHOM
npencrasneHuu 1P-anpec, npuBenéHHBINA BhILLIE, 3aMIMILETCA TaK:

192.168.100.69.

Komnblotepsl, 06beAWHEHHBIE B CETh, MOTYT HAXOAMTHCS KaK B OMHOM
KOMHAaTe WIH 31aHUH, TaK U B Pa3HbIX rOpoJax M Jaxe Ha Pa3HbIX KOHTHHEH-
Tax. B 3aBUCHMOCTH OT TeppHUTOPHATIBHOH pacnpoOCTPaHEHHOCTH CETH AENAT-
Csl Ha JIOKAJIbHBIE, PETHOHAJIbHBIE U robanbHbie. B 1oxanrsHbie cemu BXO-
IAT y3/bl, PaCNONOXEHHBIE APYT OT Apyra He Donee yeM Ha HECKOJIBKO KH-
JIOMETPOB, HallpMMep JIOKaJbHas CETh LIKONbI, By3a, KOMITBIOTEPHOTO Kiyba
U T. 1. PezuoHanbHuie cemu OOBEAUMHAIOT KOMIBIOTEPHI B NpegesiaX OTHOIo
perxoHa (ropona, ob6nacTd, cTpaHsl). BelnensioT KoprnopaTHBHBIE CETH, TAE
BaXHO 3alIMTUTh UHGMOPMAIIHIO OT HECAHKIIMOHUPOBAHHOTO NOCTYMA, Ha-
npuMep ceTh 6aHKa WIM MHHHCTepCTBa 060pOHBL. JIOKaNbHEIE, PErHOHATb-
Hbl€, KOPIOPAaTUBHEIE CeTH OObENUHAIOTCSA B 2100aasHyo cems UHTepHeT.

JloKaJIbHBIE CeTH

JlokanbHYI0 CETh TaKXe€ HA3BIBAIOT JIOKAJBHON BBIYMHCIMTENbHON ce-
10 (JIBC) unu Local Area Network (LAN). JlokanbHble ceTH OpraHusy-
IOTCSA TaM, I1€ TMOJb30BaTENAM HECKOJBKHX KOMIMbIOTEPOB TpebyeTcss MMETh
o0uMe maHHbIE, pellaTb COBMECTHBHIE 3alayd, MONb30BATbCA HEKOTOPBIMH
YCTpPOMCTBAMH, HAaNlpUMep NPUHTEPaMH.

Kaxaplif KOMITBIOTED WIH APYTOil y3en JOKalbHOW CEeTH HONKEH MMETh
CEeTeBYIO IUIATy, OCHOBHOM (DyHKUMeH KOTOpOil SBIAETCA Mepenaya U MPHEM
HHbopMauuu u3 cetd. B nporonHeix JIBC coenyiHeHHe KOMITBIOTEPOB MEX-
Iy coboit npou3BoaMTesl ¢ noMoluklo Kabeneil. B 6ecriposoansix JIBC uc-
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nonb3ayercs TexHonorus Wi-Fi. LleHTpanbHOe ceTeBO€ YCTPOMCTBO — TOYKaA
JOCTYTIa — TIOAKITIOUAeTCA K CETH, 4 Ha KaXIOM KOMITBIOTEpPE HOIKHA OBITh
yCTaHOBJIeHa DecrnpoBOAHAas ceTeBas IJiaTa.

B 3aBUCHMOCTH OT TOro, KakuMm 0OOpa3oM COEIHHEHBI KOMITBIOTEDHI
B JIOK&NbHYIO CE€Tb, MOXHO BBIIEIWUTh TUIIBI CXEM COEIMHEHHH Y3JI0B B CETH.
TeomeTpHyeckas cxeMa COeMMHEHMI KOMITBIOTEPOB HAa3bIBACTCA TOMOJIOIH-
el JJOKANBLHOM CeTH.

B ceTH ¢ KosblieBoii Tomoiorueii (cM. puc. 50) KOMITbIOTEPBI COEAHHSA-
IOTCS KaHalIaMM CBS3H B KOJBLIO: BEIXOJ OJHOI0 KOMIMBIOTEPA COEIUHAETCH
¢ BxogoMm apyroro. CoobllieHHe B CETH TAKOro BUIA MepenaeTcss OT KOMIMbIO-
Tepa K KOMIILIOTEPY IO KOJBLUY IO TeX NOp, NM0Ka He HOCTUIHET aJpecara.
Konbuesas Tononorus cetu sisnsercs 3(M¢eKTHBHON 115 OTNIpaBKM 3ampo-
COB Ha BCe MalllMHBI ceTd. OTMETUM, YTO NMOBPEXIEHHE KaHana CBSA3W WK
OIHOTO M3 KOMIBIOTEPOB MPHUBOAUT K HEpaGOTOCMOCOGHOCTH BCeit CETH.

Puc. 51.

ITIunHas TOMOMOrKA NOKAILHOM ceTH (cM. pHc. 51) ocHOBaHa Ha noa-
KJIIOYEHHH KOMIBIOTEPOB K KaHaTy CBA3H (INHHE) MpPH MOMOLLK CIeUHalb-
HbIX pa3bémoB. CooblLueHue, OTIIPABIeHHOE OT KOMIBIOTEPa APYTOMY KOM-
NbIOTEPY, MOAYYAlOT BCE KOMMBIOTEPHI CETH, HO TOJBKO MallMHA-agpecar
MOXEeT ero npoyuTtarb. OTKa3 ONHOIO U3 Y3J10B NPHU TaKo# KOHGUrypauuu
CeTH He TOBAMSAET Ha e€ paborocnocobHoCTh. JIMMHA HIMHbLI OrpaHHYMBAET
YUCIO BO3MOXHBIX ¥3/10B. [ToBpeXaeH e LIWHBI BHIBENET CETh M3 CTPOS.
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Ecnv kaxnblid y3en ceTH TOAKIIOYEH K CIEUHaTbHOMY YCTPOHCT-
By — KoHueHTpaTopy (hub), obecneunBalolieMy napauieJibHOE MOAKIIOUE-
HME Y3JI0B, TOMOJOTMS TOKANbHOM CeTH Ha3bIBaeTCs «3Be3aa» (CM. puc. 52).
3a nepecbUIKOi COODIIEHHH CIEIUT KOHLIEHTPATOP, OH OMpeNe/seT anpecara
W HanpasJjseT eMy 3anpoc. [1pu Takoit opraHu3alMK CETH JIETKO MOXET OBITh
noGas/icH HOBbIW y3en, ceTb ocTaércsi paboTocrnocobHOM NpU HEUCIIPaBHO-
CTH OTIENILHEIX KOMITBIOTEPOB WK KaHaloB cBA3U. Ha paborocnocobHocTh
CETH BIIMSIET TOJBKO OTKa3 KOHLIEHTpaTopa.

Ha npakTuke 4acTo HCMONB3YIOTCS KOMOMHALIMM TPUBEIEHHBIX TOIOIO-
THil U UX MOIH(DUKAUMHU.

[To cnoco®y opraHu3alMy B3aMMOACHCTBUSA KOMIIBIOTEPOB JIOKAIBHEIE
CeTH NeNIIT HA ONHOPAHIOBbIE W C BbIIEIIEHHBIM CepBepoM (HepapxXxuyeckue
CETH).

B onnopaHroBoii ceTu Bce KOMITBIOTEPEI paBHONpaBHH. JI1060it noib-
30BaTeIb CETH MOXET MOJMYYUTh JOCTYI K JAHHBIM, XPAHSIIMMCS Ha JI000M
KoMneloTepe. OCHOBHOM HEAOCTATOK TaKMX ceTeil — cnabas 3alliMIEHHOCTb
HHpOpMaLUHU.

B uepapxuueckoit ceTH, WIM CeTH C BbIAEJIEHHbIM CEPBEpPOM, BbIle-
JAIOTCH OIMH WM HECKOIBKO CEpPBEPOB — KOMNBIOTEPOB, YMPaBISIIOMMX
oOMeHOM JaHHEIX M pacnpeneneHueM pecypcoB ceTH. CepBep — 3TO NMOCTO-
SHHOE XpaHWIHLUE pa3fiefiseMbiXx pecypcos. JI1000i KOMIbIOTEp, HMEIOLLIWIT
NOCTYTI K YCIIYraM CepBepa, Ha3bIBAloT KJIMEHTOM CEeTH Wik paboueii craH-
uueii. CaMm cepBep MOXeET ObITh KIMEHTOM cepBepa OoJiee BLICOKOTO YPOBHS
uepapxuu. CepBepbl 0OGBIMHO MPEACTABISAIOT COB0M BHICOKOIMPOU3BOIMUTENb-
Hble KOMIBIOTEPHI, BO3MOXHO, C HECKOJIBKMMH MNapajuielbHO paboTaloniu-
MU IpoLiecCOpaMH, BUHYeCTepaMH OOJbILIOH EMKOCTH M BEICOKOCKOPOCTHOM
CETeBOI KapToii.

JlokanbHble ceTH OOBIYHO NTUCTAHLIMOHHO OTpaHHYEHbI IMHUSMHK Kabe-
JISi WIM MOLIHOCTBIO peTpaHcaATopa. HanpuMep, paiioHHasi WK ropoackas
JIOKa/lIbHas CETh MOXKET YCNEWHO (QYHKUHOHUpOBaTh. ONHAKO OOBEIWHHTE
B JIOKATBHYIO CETh KOMNBIOTEPHI M3 Pa3sHbIX TOPOIOB MpobieMaTHYHO.

CyuiecTByeT BO3MOXHOCTb OOBEOMHSTH JIOKAJIBHBIE CETH, YIAIEHHbIE
apyr ot apyra. B aToM ciyuyae roBopsiT o pacnpeneaéHHuix cerax unu Wide
Area Network (WAN).

HUnTepHeT

HHTepHeT Ha3biBaloT ceThlo ceTeil. Havanom MHTepHeTa NPUHATO CUM-
Tatk 1969 rox, korna MuHucTepcTBO 060poHE! CIIA npuctynumo x pa3spa-
6oTke pacnpenenéHHoit cetu ARPAnet, kotopasi nonxHa 6bl1a CBA3aTh MEX-
ay coboi MHOXECTBO JMCTAHLIMOHHO YIANEHHBIX IPYT OT Apyra KOMIbIOTe-
POB H OCTaBaTbCs B paDoyeM COCTOSSHHM JaXxe NP YaCTHYHOM MOBPEXIEHHHU
Y3JI0B CETH.

[MpuHUMIBI U npaBWia, 3a1oxeHHbie B ARPAnet, okasanuch focraToy-
HO YOAYHBIMH ISt OOLLEro MCMOJb30BaHMA, YTO MO3BOJWIO MHOTHM Opra-
HHU3aLHUAM HadaTh CO30aHMC MIIH YCOBEPILIEHCTBOBAHHE COGCTBBHHBIX cerei
C MCMONb30BAaHUEM 3THX NMPHHUMIIOB. CO BpeMEHEM 3TH CETH CTAH 00b-
CAUHATBCA MeXIy co00ii B MHPOBYIO CeTh, KOTOpasl M IOJIy4Mia Ha3BaHHE
Hurepner.
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CnosBo MHTepHET IPOMCXOAMT OT aHIIMicKoro Internet, coxpawéHHOro
BeIpaxkeHus interconnected networks (cBsizaHHbIe ceTH). B IuMpoKoM cMmbIche
HMutepHeT — ato mobanbHoe MHGOPMAaLlMOHHOE MPOCTPAHCTBO, XpaHslilee
OrpOMHOE KONMHYECTBO MHMOpPMALIMM HAa MWUIMOHAX KOMIIbHOTEpax, KOTO-
pble OOMEHMBAIOTCS JAHHBIMM.

IMone3oBaren MHTepHETa MONKIIOYAIOTCH K CETH C ITOMOIIBLIO MOCTaB-
umkoB MurepHer-yeinyr — MHTepHeT-npoBaiinepos. IlpoBaiimepbl HMeOT
B COOCTBEHHOCTH MM apeHIYIOT BLICOKOCKOPOCTHBIE KaHalbl CBA3H (OMTO-
BOJIOKOHHBIE, CIYTHHKOBBIE, PATHOKAHAMIBI), TIOTOMY MOTYT MpPEIOCTaBIsATh
JOCTYII K CETH onnonpemeuﬂo THICAYAM T10JIL30BaTENCH.

[Monb3oBaTeny NOOKJIIOYAIOTCS K CEpBEpaM IMPOBAMAEPOB 1O KOMMYTH-
pyeMbIM Telie(OHHBIM KaHallaM, BbIIEJIEHHBIM KaHalaM CBSI3H (OITOBONO-
KOHHBIM JIMHHSM), HCTIOJIb3YeTCa TakkKe BecnpoBonHoii nocryr. [posaiinep
MOXET OKa3bIBaTh W IPYTUe YCIYTU: BbIAEIUTD JUCKOBOE MPOCTPAHCTBO JUIsI
XpaHeHHs U obecrieyeHMs1 paboTH CallTOB (XOCTHHT), MOAAEPXKUBATEL paboTy
MOYTOBBIX SLIMKOB WIN BUPTYAJILHOTO MOYTOBOIO CepBepa M T. 1.

Ona nomkniodeHuss K MHTepHETY MO KOMMYTHPYEMbBIM TeflehOHHBIM
KaHajlaM K KOMIIBIOTEPY IOJIb30BaTeNsl HO/DKEH ObITh MOOKIIYEH ModeM.
Moaem — 3TO 31eKTPOHHOE YCTPOHCTBO, Npeodbpasywouiee UM(pPOBOHA cUr-
HaJl KOMITIBIOTEpPa B aHAJIOTOBLIM cHUrHan TenedoHHEIX MuHMI. Takue npe-
obGpazoBaHusi HaseiBawoTcs MOpynaumein v JTEMonynsumei curHa-
1a, OoTciola M Ha3BaHMe ycTpoiicTBa. COBpeMEHHBIE MOIEMBI MCIIONb3YIOT
ADSL-texnonoruu (Asymmetric Digital Subscriber Line — acummeTtpuu-
Has uudposasi aDOHEHTCKasl IMHMS), TO3BOJSIOLIME MCIONL30BATL OOLIM-
HYy10 TenedOHHYIO TMHHUIO OIHOBPEMEeHHO /Uist TesiehoHa U [Tt CKOPOCTHOTO
HMHurepHeTa.

Ha ocHoBe npuHLMIIOB opraHu3auud MHTepHeTa GbLIM pa3paboOTaHbI
crieliManbHble CNYXObI (MHHTepHeT-cayK0bI), 63 KOTOPBIX CNOXHO TIpei-
CTAaBUTb COBPEMEHHYIO XXH3Hb.

Cayx0a _WWW

OnHo#t 13 HauboJiee NOMYJsAPHBIX CyX0 coBpemeHHoro MHTepHeTa siB-
nsiercsa World Wide Web (WWW), uiu cokpaiieiio Web (Be®).

C WWW caasan npotokon nepenauu runeprekcta HTTP (Hypertext
Transfer Protocol). Cnyxx6a WWW nosBonsieT OIHHM IOJIb30BATENAM pa3-
MeuiaTh Ha BeD-cepBepax MHTepHeTa caiiThi, a IPYrMM — MpPOCMAaTPUBaTh
Be0-cTpaHHLBI CAHTOB NMPU NMOMOLIHM Opay3epoB. CalT — 3TO COBOKYNHOCTb
HECKOJILKMX BeD-cTpaHull, 0ObeIMHEHHBIX O0LIEH TEMATHKOM M aM3aiiHOM,
pa3MelleHHEIX Ha cepeepe B MHTepHeTe. Beb-cTpaHHuLBl MpeacTaRnsIOT co-
Ooit daiinel, XpaHsuIKe TMIEPTEKCTOBLIE JOKYMEHTEI.

IMneprekcT — creuManbHBIM 00pa3oM pa3MedYeHHBIM TEKCT, NPH TIpo-
CMOTpe KOTOPOTO MOXHO OCYLLECTBIATh NMEePeXodbl MEXIY 4YacTAMH TEKCTO-
BOro OOKYMCHTA, a TAKXE MEXIMY pa3sHbBIMM JOKYMCHTaMM. DIIeMEeHTHI TH-
[IepTeKeTa — mnepccu._mm — TMO3BOJISAIOT OCYILIECTBISTE MEpPEXonbl MEXIY
BeO-CTpaHMLAMM, XPAHSIIHMHMCH Ha OIHOM KOMIMbIOTEPE, a TAKXKE MEXIY
BeO-CTpaHMLAMM, HAXOMSIIMMMCI Ha JI0OO0M KOMMBIOTEpE, MMONKJIIOYEH-
HOM K MHTepHety. TpaniMUMOHHO T'HIIEPCCHUIKM B TEKCTE BBIACISIOT CHHHUM
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LUBETOM M non4épkrMBaHHueM. [1pu HaBeIeHHWH Kypcopa MBILLK Ha TMIEepPCChbLI-
KY yKasaTe/lb Ha 3KpaHe MeHseT BUI. [1pH aKkTHBaLlMU TMMEPCCHUTKH, HATIPH-
MEp WIETYKOM MbIILM, MPOMCXOOUT TMepexod K APYroMy NOKYMEHTY (MecTy
B JNOKYMEHTE), aIpecyeMOMY CCBUIKOH. JJOKyMEHTbl MOTYT HaXOQWUTbCA Ha
pa3HbIx yanax cetd. CoBpeMeHHBIE CPEe/ICTBA AU3aiiHa U HACTPOMKHU MOJIb30-
BATEJIbCKMX KOMIIBIOTEPOB MOTYT BJIMSITH Ha IPEACTABIEHHUE TMIIEPCCHUIOK.
Tunepreker, noHsTHBINA ciayxbe WWW, cosnaérea npu NoMoIUM crie-
UManbHOro fA3bika rurneprekcroBoi pasmetku HTML (Hypertext Markup
Language) u coxpansietcs B daiuiax ¢ pacluMpeHHeM .html wiM .htm
Co3gath TMNEpTeKCTOBYIO CTPAHHMIY MOXHO TMPH MOMOIUM TEKCTOBOIO pe-
AaKTOpa WJIM cleudanbHbIX Mporpamm, Harnpumep Microsoft FrontPage,
Macromedia Dreamweaver. MHTepdeiickl 3THX NporpaMm oO4eHb MOXOXKH
Ha UHTep(EeHChl TEKCTOBBLIX MPOLIECCOPOB, OHM NMO3BOJAIOT CO3laBaTh BeO-
CTPaHHLbI N0Jb30BATENAM, He 3HAIOLMM SA3bIKa THIIEPTEKCTOBOM pa3MeTKH.
ConepXHMoOe CTpaHMLIbI aBTOMaTHYeCKH cHabxaercsa HeoOxoouMoi pa3MeT-
KO#i B 3aBUCHMOCTH OT BHEIIHETO BUA, ONPENEIEHHOTO MOJIL30BaTEIEM.

IIpumep. I[Ipocras html-cTpannua

Co3snaiiTe HOBBIM TEKCTOBBIH (hailn U COXpaHUTE €ro ¢ pacluHpeHH-
eM .html. ITomecTHTe B haitn clieayloLnit TEKCT:

<html>

<body>

<b>Mosa crTpaHuuka</b>

</body>

</html>

B ymoBbIx cKOOKax <> yKa3blBalOTCsl MMEHa KOMaHI pa3MeTKH
TeKCTa — TeroB. Terx ObIBalOT MAPHBIMH, T. €. COCTOSALIMMH M3 OT-
KpPBIBAIOLLIETO M 3aKPLIBAIOLLEro TEros, HanmpuMep <html> ¥ </html>,
M HENAPHBLIMM, T. €. COCTOSIIIMMM M3 OIHOIO Tera, Hanpumep <br>.
[lapHbie, 1M KOHTeliHepHBIE, TerH Haleas1I0T HabopoM CBOHCTB G/I0K
TEKCT4, 3aKIIOMEHHBIM B HUX. Haripumep, TekCT, 3aKIIOYEHHBIH MEXILy
TeraMid <b></b>, Byaet orobpaxaTbes XKHMpHBIM wipudTom. HenapHeie
Terv, Kak fpaBuiio, BAMSIOT TOABKO Ha CJEIVIOLIYIO 33 HUMH CTPOKY.
Hanpumep, Ter <br> NPUHYAUTENBHO Pa3pbIBAET CTPOKY TEKCTA.

Bonee nonHyo uHMOPMALIMIO O TMIEPTEKCTOBON pa3MeTKe BBl MOXETe
HaiTH B CTIeLIMATLHBIX Y4eOHBIX TOCODUSIX U CIIPABOYHHMKAX.
ITporpaMmsl npocMoTpa BeO-CTPAHHIL

[TockonbKy cTpaHMLBI CalTOB (BeD-CTpaHMULILI) TPEACTaBISIOT coboii
CleLHalbHBEIM 00pa3oM pa3sMeueHHBIe TEKCThI, TO [UIS UX KOPPEeKTHOIo 0TO-
OpaxeHHst HEOOXOIMMO CriELHATIbHOE NTporpaMMHOe obecrieyeHme.

Microsoft Internet Explorer

234



Google Chrome

Mozilla FireFox

Opera

Apple Safari

[Mporpammsi, MpH MOMOILUK KOTOPHIX Nois3oBatenu MHTepHeTa Moryr
MOACOENMHATLCS K cy:xkbe WWW U npocMaTpuBaTh BeG-CTpaHMLbI, Ha3bl-
BaioTcsl BeD-Opay3zepamu wiu npocto Gpay3epamm.

HaubGonee nonynapHeiMu Gpay3epamu apisiorcs Microsoft Internet
Explorer, Mozilla FireFox, Opera, Google Chrome, Apple Safari.

Insa Toro yTo6Bl OTKPHITH BeO-CTPaHULY B OKHe Gpay3epa, B Crienuanb-
HYI0 CTPOKY (KOMaHIHAasA CTPOKa) BBOAMTCS alpec 3TOH CTpaHMILBI.

Anpecauna B UuTepHeTe

Bpay3sep oTKpbiBaeT cTpaHHMUBI CaiiTOB, 00pallasch K HAM 10 YHUKaTb-
HbIM [P-anpecam. [Tonb3oBatensm MHTepHeTa CI10XKHO 3aMOMHHUTB YHCIOBOH
[P-anpec. lia ynpolleHMsa B3aUMOIACHCTBUA MoJib3oBaTeieit ¢ MHTepHer-
cIyX0aMM MCMOJIB3YETCA CHCTEMA JAOMEHHBIX HMEH, win DNS (Domain
Name System), nospongiomas ob6pawmatbcs K y3JaM CeTH He MO YMCIOBBIM
ajzpecam, a 110 CHMBOJIMYECKMM JAOMEHHBIM HMEHAM.

JloMeHHBIE UMeHa cTaesATcs B cooTBeTcTBHe IP-ampecam. OnHomy IP-
anapecy MOXeT COOTBETCTBOBATL Cpa3y HECKOBKO JOMEHHBIX MMEH U Haobo-
pot. Ilonb3oBatenbekHe 3anpocsl K JoMeHaM o6pabaTeiBaloTes crielHaib-
HbIMH ¥3JlaMH B CETH — CepBepaMH JOMEeHHBIX HMEH.

IpriMepsl DOMEHHBIX UMEH: www.mydomain.myschooldomain.ru,
www.ege.edu. ru. Kaxaoe cioBo B 1OMEHHOM HMEHH Ha3bIBaeTCs AoMe-
HoM. [Ipu 3anMcH MMeHH NOMEHHI OTAENSETCSA TOYKOM.

JloMeHbI AeNATCS M0 YPOBHAM (ru — JOMEH MepBOro ypoBHs, edu — 10-
MEH BTOPOTO YPOBHSI M T.1.). JlOMEHBl MEPBOro ypOBHs OBIBAIOT OBYX

235



THINOB — reorpauyeckue ¥ ailMHHHUCTpaTUBHbIE. Kax ol cTpaHe MUpa Bbl-
neneH cBoM reorpaduueckuii jomeH, obo3HayaeMblii IBYXOYKBEHHBIM KO-
JIOM, B KOTOPOM OpraHM3alMy U rpaxiaHe MMeloT MpaBo 3aperuCTPHPOBATh
IIOMEH BTOpPOro ypoBHS. AIMUHHUCTPATHBHBIE TOMEHEI 0003HAYAIOTCS TPEMS
U Gonee OyKBaMH U MOT'YT OBITE 3aperdMCTPUPOBAHbl BO MHOTHX CTpaHaXx.

Hekotopble MMeHa AOMEHOB NEpPBOrQ YPOBHSA

ARMHHHCTPaTHBHBIE Feorpacuueckue
edu | ofpa3zoBaTeNbHBIC IPOEKTH M BY3bl ru | Poccus
ClIA
Org | HEKOMMEpYeCcKHe OpraHM3aluHH uk Benukobpuranus
Com | KoMMepYeCKHE OpraHu3alluM it | HUranus

Cucrema umeHoBaHus DNS npencraenser coboii Mepapxuueckyio
JIPEBOBUIHYIO CTPYKTYPY, KOTOPYIO Ha3biBalOT MPOCTPAHCTBOM HMEH
DNS, rae ecTb OIMH KOPEHb, Y KOTOPOro MOXeT ObITh mMoboe 4ucio
nonuomMeHoB. IloanoMeH — NOMEH, SIBJISIIOLLMICA 4acThio JOMeHa 0o-
Jiee BbICOKOTO YPOBHA. ¥ OTAEIbHBIX MOLIOMEHOB B CBOIO O9EPEAb MOTYT
6BITE HouepHUe nogaoMeHsl. HanpuMep, B uMeHu caiita MuHMcTepCTBa
o6pasoBanusi Poccuiickoit Pegepaud www.mon.gov.ru TMOLIOMEH
MEPBOTO YPOBHS .ru MMeeT cOOCTBEHHbIE MONJOMEH gov. ru, ¥ KOTo-
pOro ecThb MOJAOMEH mon . gov . ru.

Kopuesoii 1omen (root domain) — JOMEH caMOro BEPXHETO YPOB-
HH B CHCTEME JOMeHHBIX MMEH. Ero uHorna HassIBaloT JOMEHOM HYJe-
BOTO YPOBHSI, OH 0003Ha4YaeTCs MyCThIM (T. €. HE COIepXalllMM HMKAKHMX
CMMBOJIOB) MMeHeM. B KoHlle JOMEHHOro MMEHM MOXET MPHCYTCTBO-
BaTbh TOYKA, KOTOpPasi OTAECNSAET MYCTOE UMSI, COOTBETCTBYIOILEE KOPHEBO-
My moMeHy. Eciu 3Ta TouKa ecTb (HampMMep, www . example.com. ), TO
IOMEHHOE MMS CUMTAaeTCs MOJHBIM (abconmoTHEIM). Eciu ToukH B KOHLIE
MMEHH HeT (www .example WIM www.example.com), TO UMS CUMTACT-
Cs1 OTHOCHTEJIbHBIM.

TIpu obpalieHuy K caifTy Mo JOMEHHOMY MMEHHM, HallpHMEpP www .
mon.gov.ru, MepBLIM JIEJIOM OTIIPABIsETCH 3alpoCc K KOPHEBOMY A0-
MeHy. DTOT 3aMpoc CONePKHUT KoMaHay BepHyTh IP-anpec kommnbioTepa,
Ha KOTOpOM pacrionioxeHa nHbopMalus o nomeHe ru. [locne momyye-
HUsl OTBeTa Mo 3arnpoiuieHHoMy I[P-amapecy npoMCXODMT aHAJIOTHYHOE
obpallieHHe ¢ 3arpocoM ONpEIEMTh aapec IOMEHA gov BHYTPH IOMe-
Ha ru BHYTPH KOPHEBOIO JOMeHa. B KOHIle KOHIIOB Y NMpPEATOCIeHETo
KOMIIbIOTepa 3anpaiinusaercsa IP-agpec nmognoMeHa www B IOMeHe mon .
gov.ru.

INepen momMeHHBIM MMEHEM YKa3hIBalOT MMSI MPOTOKONa, KOTOpBIH Hc-
Nnonb3yeTcst Ast obiuieHus ¢ yanoM. MUMs npoTokona oTaensieTcss oT JOMeH-
HOTO MMEHH IOCIIENOBATENLHOCTBIO CHUMBOJNOB ://. Hanpumep, 3anuch
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Puc. 53. Mepapxuueckasi CTpYKTYpa IOMEHHBIX HMEH.

http://www.mon.gov.ru 03Ha4yaeT, 4YTo ODLUEHHE C Y3JIOM TPOHCXOIHUT
¢ Mcrnoab3oBaHKeM nipotokona HTTP *,

Jlnst Toro 4To6bl yKa3aTh aapec KOHKpeTHoro thaiina (Beb-crpanuib)
B MUHTepHeTe, 3anMcbiBaeTcsi MyTh K HEMY M crocod goctyna (MpoToKo).
B kauyecTBe KOpHEBOIrO KaTajlora yKasbiBaeTcs HOMEHHbIH alpec MallMHBI,
nocJie 4ero nyTh K (ainy Ha 9Toil MalllMHe. Alpec, 3alMCaHHbIi B BUIE:

<npoTOoKON>://<uMa_y3na>/<nyTe>/<uMa_daitna> . <pacumpeHue>

Ha3blBAeTCsl YHUKAJbHbIM yKa3aTesem Ha pecypc win URL (Uniform Re-
source Locator). Hanpumep, http://www.somehost.com/index.html
yKasbiBaeT Ha ¢haiii index.html, XpaHsiMicA Ha cepBepe somehost.
com, HOCTYTI K (aiiy ocylLLecTBIsIeTCs 10 IPOTOKOMY http.

Ciayx06a FTP

Jna nepecbulkd  GaiinoB MeXOy KOMIbIOTEpaMH TPUMEHAETCS
uHTepHeT-cayx0a FTP, nonyuuBiuas cBo€ Ha3BaHWE MO IMPOTOKONY, KO-
TOPbIH OMMCBIBAET MpaBUia Nepenadyu GaiiioB ¢ KOMIbIOTEPA Ha KOMITbIO-
Tep. DTOT NPOTOKOJ Ha3bIBaeTCA NMPOTOKOJIOM nepenadn daiinos unu FTP
(File Transfer Protocol).

[Mons3oBarend MOryT nepenaBarbh (aiibl MEXIY KOMIBIOTEpAMH, HC-
nosib3ys Kak ciyx06y FTP, Tak ¥ crieldaibHble IIPOrpaMMbl, MO3BOJISIOIINE
oOMeHHMBaThCs (aitiaMu yepe3 ceTh £tp-kamMeHTH. Takue NporpaMmel Mo-
3BOJIAIOT MPOCMATPHUBaTh daiiibl, HaxonsUIMecss Ha OPYTHX CETeBbIX KOM-
nbloTepax (Hanpumep, daitnosbix cepBepax B MHTepHeTe), KONMUpoBaTh
¢aiinbl Ha CBOI KOMMBIOTEP M T. I.

* B Hactosiuee BpeMa B Opay3epax MOXHO HE YKa3bIBATh MMs MpoTokona hitp://
U npedMKe ciyKObl www, TAK KaK COBPEMEHHbI¢ Opay3epbl CAMOCTONTEILHO MOACTAB-
JISIOT HX B afipec 3anpalliBaeMoro pecypcea.
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Ftp-xiuuentamu siinsitorest nporpammsl: AceFTP Pro, CoreFTP u ap.
Hekotoprie ¢yHKILIMH THX MPOrpaMM IOCTYMNHBI M COBPEMEHHBbIM ailio-
BbIM MEHEIXEPaM, CPEeIM KOTOphIx, HanpuMmep, Total Commander.

Cnyx0a 3JJeKTPOHHOH MOYTH

C nomotupio ciyXx6bl 2JMEKTPOHHONH MOYTHI 11060 MOAKIIOUEHHBIN
K Heil monb3opatens WHTepHeTa MOXET OTIpPABNsITH M MOJNyYaTh 3JIEK-
TPOHHBIE MUCcbMa. OT 0OBLIYHON MOYTHI 3/MEKTPOHHYIO OTJIMYAET OMEpPaTHB-
HOCTb — BpPCMHA NOCTABKH NMHCEM COCTABJISIET BCEI0 HECKOJBKO CCKYH]I, BO3-
MOXHOCTb BJIOXHUTh B MUCbMO (aiinel 1 1. 1. [TonyyeHHBIE anpecaTtoMm nocna-
HHS XPaHATCS B 2JIEKTPOHHOM MMOYTOBOM SILIIUKE.

Co cnyx60ii 2J1eKTPOHHOI MouTHl cBsidaHbl mpoTokoa SMTP (Simple
Mail Transfer Protocol), KOTopslit peraMeHTHPYET MpaBuJia Nepeaaym 1nu-
ceM OT aapecata K aapecarty, u nporokon POP (Post Office Protocol), op-
raHHU3YIOLIM I JOCTYI NOMb30BATENSA K TOYTOBOMY SALIHKY.

Jnst Toro 4ro6bl OTNPABHUTL WIM MOJYYHTb 3I€KTPOHHOE NMUCbMO, Tpe-
OyeTcs CrielHa/IbHbII MTOYTOBBIM aIpec, KOTOPblii MOXKHO 3aperMCTPHPOBATh
Ha OoOHOM M3 OecrIaTHBIX IOYTOBLIX cepBHcoB MHTepHeTa — MOYTOBOM
cepeepe. Hanpumep, koMnanua Google npenocTaBisieT MOYTOBBIM CEPBUC
Google-mail, DOCTYNMHBIM NO aapecy http://www.gmail.com; KOM-
MaHus Mail.ru — MOYTOBBIH CepBMC Mail.ru, OOCTYNHBIA MO agpecy
http://www.mail.ru. MHorue opraHu3auuu ob3aBoasATCA COOCTBEHHBI-
MH MOYTOBBIMH CEpBEpPaMHM, M aipeca Ha HUX MOTYT TNOJYYHTh TOJIBKO MX CO-
TPYAHHKH.

Anpec 3/eKTPOHHOM MOYTHI MMeeT CIEeAVIOIKMH BUI: postbox@host-
name. CneBa oT @ 3anuchIBaeTC YHUKAIbHBIH uaeHTHdUKAaTOp aGoHeHTa
MOYTOBOW CNYXOBI, KOTOpBII ciaedyeT NMPHUAYMATb CaMOCTOATENBHO, €CIH
ALUMK PEerucTpUpyeTcsl Ha OOIIENOCTYTHOM TOYTOBOM CepBepe, WIH IMoly-
YUTH 110 l'lpaBHJ'IaM, I'[pHHF[Tb]M B opraﬂusaunu, eCJIH a)],pec npenocTaBisi-
ercsa e€ coTpyaHuky. CrnpaBa oT @ — Ha3BaHMeE IMOYTOBOIO cepBepa, Npero-
crasnsiollero ycayru. Hanpumep, Ha 6ecriiaTHOM [MOUTOBOM cepBepe Mail.
ru MOXeT ObIThb 3aperMCTPUPOBAH C/CAYIOUINIT MOYTOBBIM SINIMK: marina
ivanova@mail.ru.

Ina poctyna K 3JIeKTPOHHOMH IMTOYTe MCIONb3YIOTCA CHeUHalbHbIE MPO-
rpaMMbl — MOYTOBBIE KJIHEHTHI (Meiiiepsl), Hanpumep Microsoft Outlook.
MHOr1e NMoYTOBble KJAWEHTHI PeaM30BaHbl Kak BeO-npuiokeHus. s co-
KpalleHHsI BpeMeHH Ha MOATOTOBKY NHCEM B [TOYTOBLIE MMPOrpaMMbl BCTpoe-
HBl TAKHE BO3MOXHOCTH, KaK ABTOMATHYECKAs BCTABKA MPUBETCTBHUSI, TIOJI-
MUCH H 00paTHOTrO ampeca, MCMOAb30BAHHWE AIPECHOH KHWIHM, OMNEpaluM
3KCIOpPTa/MMNOpTa. YMEHbLIEHHWE 3aTpaT BpeMeHH INpH npuéme U odbpabdot-
Ke COODILEHHIT ToCcTUraeTcs 3a CUET TAaKMX CPEICTB, KaK OpraHu3auus je-
peBa Nnamnok, NoUcKa coOOILUEHMI B Mankax rno onpeaenéHHbIM KPUTEPHSIM,
3aflaHHe NMpaBWUJl COPTHPOBKH BXOASIIUMX COODLICHMI, BO3MOXKHOCTb YTCHHUS
34arojlIoBKOB INMHCEM HETIOCPEIACTBEHHO Ha [TOYTOBOM CCPBEPE pile] d}ax‘mqecxo—
ro ux nNpuéMa KJIMEeHTCKOH NoYTOBOI MporpaMMoii.
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PexkomenaaumMm no padore
C 3JEeKTPOHHON MouYTOM

DNeKTpoHHas ToYTa SIBAAETCS OAHMM M3 CaMBIX paclpoCcTpaHEHHBIX
W OaBHO HCF[GJ'[I:]YEMBIX CepBHCDB CETH I/IHTCDHET. CO BpeéMEHEM CIIOXKHWITHCH
onpenenéHHbIE MPaBWIa CETEBOr0 3TUKETA, HaNpaBieHHblE HA YMEHbLIEHHE
3aTpaT BpeMeHHM Ha 00paboTKy Mo4Thl, NOAAEpKaHUE YBAXHUTENbHBIX, NEN0-
BBIX M JIPYXECKHX B3aHMOOTHOLIEHHI C MOMOIIBIO 3JIEKTPOHHOH MOYTOBOM
CBSI3H.

B 31eKTPOHHOM COOGLIEHWH 3aTIOHAIOTCS TIONS:

* aipec roJyyaTesisi M apec Moayyareis KOMHH MHMCbMa;

* TeMa ITUChMa;

* TEJIO MUChMA W MOATNCE;

* praoxeHue (attachment).

Tema nuckma. [Tone «Tema» BKIIFOUaeT OOLIYHO HECKONIBKO CIIOB, JIAKO-
HHUYHO OTPAXAIOILKX ero CyTh. TeMa MrchbMa BUIHA MOJYYATENI0 10 OTKPBITHSA
NMKUCbMa Hapsily ¢ JaToM W oTripaBuTeneM. PekoMeHayeTcsa Beerna 3anoiHATh
310 none. OTCYTCTBHE TeMbl, KAK M OTCYTCTBHE COINPOBOOUTEILHOIO TEKCTa
NPH NEPECUIKE BJIOXKECHHA, ABISCTCA MPHU3HAKOM TUIOXOTO TOHA.

B crnyyae OTBETHOro MOCNAHHS MOYTOBasi MpOrpaMMa aBTOMAaTHYECKH
BCTaBJIgeT B 310 nose «Re» (oT aHmI. reply — OTBeT) M TeMY HCXOQHOTO MMHUCh-
Ma. Ecnu B OTBETHOM MUCbME MEHSETCS TeMa, U3MEHHTE M noJie «Teman,

Teno nucboma. [Mumute kpaTko. XKenatenbHo, 4TOOB! IJIMHA NMHCHMa HE
npeBbIlIala CTpaHULBI (OXHOTO 2KpaHa). bonee niMHHBIE cOOBLIEHMs TOTO-
BAT B TEKCTOBBLIX peIakTOpax W MepechLIaloT B Buiae BaoxeHwuil. Eciu pac-
CUYMTBIBAETE MONYYHTh KBaTM(HULIMPOBAHHBIM OTBET HAa CBOE MUChMO, BKJIIO-
YUTE B HETO MOJIHYI0 HHMOPMALIMIO 1O TEME.

IMumure akkyparHo. He nuiuMTe Bechb TEKCT 3amiaBHbIMH OyKBa-
MH — €ro TSDKEJIO YMTaTh. Pa3bupaiiTe MMCbMO Ha JlorMyecKue aG3allbl, U3-
OerajfiTe ypeaMepHO UTMHHEBIX NpPeLIoXeHHH.

Bbynsre BexnuBbl. He 3a0biBaiiTe 0 BOJILEOHBIX CIOBAX <«MOXAMyHCTa»,
«cracubo» M T. Il

IMuwmte rpamorHo. llepen TeM Kak mnocinaTh MUCBMO, NPOYTHUTE €ro
BHHUMATEJIbHO €LIE pas.

ToMHHTE, YTO He CYLIECTBYET HANEXHOI Mo4yToBOi cucteMbl. [TuiuMTe
B 3JIEKTPOHHOM MHCbME TOJIBKO TO, YTO HANHCaIH Obl B 0OBIMHOMN [MOYTOBOM
OTKPBITKE.

IMoanucu. [Moanuch B KOHLE cO0BLIEHHsI OOLIYHO COCTOMT M3 4—
7 cTpoK, comepxkuT Gosiee nmoapobHbie cBeneHUs 00 oTnpasuTene U HHGOP-
MalMIo 0 KoHTakTax (HoMep Ttenedona, ICQ u 1. .). [Tonnucs MOXeT BKJIIO-
4yaThCs B COOOIIEHHE ABTOMATHYECKH MOYTOBBIM KITHEHTOM.

Baoxenune (attachment). PekomeHayeTcs 3aapXuBUpOBATh (yakoBaTh)
BIOXEHHME TIepel OTMpPaBKOW OOHMM M3 pacrnpoOCTPaHEHHBIX apXMBaTOPOB
(ZIP, RAR, ARJ). He crnenyer noceliatk CaMOpAacakOBbIBAIOIIMIACS apXUB
(c paclIMpeHHEM exe), TOCKONBKY OH paccMaTPHBAETCs KaK MOTEHLHATbHO
oracHasi NPorpaMma-BUPYC M He NepenaéTcst MoJy4aTeso.

[axe B cyyae MOCBUIKH OMHOTO TOJBKO (haiina-BaoXeHHs B TEJIO NMUCh-
Ma B XEJAaTelbHO BKIKYATh HECKOJIbKO COINPOBOMMTENbHBIX MPUBETCTBEH-
HBIX CJIOB.
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Oteernl. Ha kaxnoe coofliueHHEe XelaTebHO 1aTh OTBET B TEYEHHE
onHoro-aByx aHeil. [1pu oTBeTe BKJIOUATE B MUCBMO OTPBIBKHM IMCbMA, HA
KOTOPOE OTBEYAETE, M a[ipecar Jierye moiMeT, o yeM UIET peub. Kpatko u mno
CYLIECTBY OTBeYaiiTe Ha Bornpoc. [lepXuTech Kak MOXHO Onxe K Teme. Eciu
XOTUTE CMEHWTE TEMY, JIYYLIE MOCJATE OTASNIBHOE [MUCBMO C YKa3aHHeM HO-
BO# TEMBI.

Ecnu Bel otcyTeTByeTe M He MOXeTe MPOCMATPHUBATE MOYTY, MOXHO Ha-
CTPOUTH [TOYTOBYIO [IPOTrpaMMy Ha ABTOMATHYECKYIO 'eHepaLMIo OTBETa, Ha-
npumep, «H B oTbese 1o 25 aBrycra, OTBe4y Ha MHWCBMO TMOC/E BO3Bpallle-
HUs».

[Mo 2neKTPOHHOM MOYTE MOTYT INPHXONWTH INMMCbMa, 3apaXEHHBIE BU-
pycamH. BcerpeuyaloTest ciyyau 3apakeHMsi MakpOBMpPYCaMM JIOKYMEHTOB
B (popmaTte TeKcTOBOro npoueccopa Word. He ciienyer 3anyckaTtb HeM3BeCT-
HYI0O NporpaMMy WIM NpocMaTpuBaTh (paiin, NMpUciaHHBIA No moure, Oe3
MpeABapHUTEILHOM POBEPKH.

Cnyxoa nmoucka. [ToMcKoBbBIE CHCTEMBI

C kaxnoii MuHyToi B HMHTepHeTe nosipisiercs BcE OOJIbllEe CTPaHHULL
U calTOB, YCIOXKHSIOTCS CBSA3M Mexxny HUMM. [Touck HeoGxonumoit uHdop-
MAallMK MOT Obl 3aHSITh Y MOJIL30BATENS BCIO XKM3Hb, eClTi OBl OH MepeMeran-
Csl OT CTPAHMLBI K CTPAHULIE TONBKO IO YTOUHSIIOLIMM THIiepcchUiKam. st
obuerueHus noucka HHdopmauuu B MHTEpHETE OpPraHU30BaHbI ClELIMAIb-
Hble MOMCKOBbIE CUCTEMBI, [103BOJISAIONINE MOJL30BATENSIM HAXOOHTE 3a CUM-
TaHHBIE CEKYHIIBI HeoOXonumMyw HHdOpMaluio.

ITonckoBas cucTeMa — 3TO KOMIUIEKC MPOTPAMM M MOILUHBIX KOM-
MbIOTEPOB, aBTOMAaTHYECKH NPOCMaTpHUBaloLIuX pecypchl MHTEpHETa M MH-
JNIeKCHUPYIOLMX UX codepxXaHue. [ToMCKOBBIE CHCTEMBI MOTYT OTIHMYATHCA
no 3¢peKTHBHOCTH MOMCKA M JAPYTHUM BO3MOXHOCTAM. Hanpumep, oaHU
IMOUCKOBBIC CHMCTEMbI HaxoAAT HHGOPMALMIO TOJBKO B BUAE BebD-CTpaHMIL,
IIpYyTHE MOTYT MPOCMATPUBATL M TPYIIITBI HOBOCTEH, U (haiinoBeie cepBephl.
PesynsraTtoM noucka sIBJISIFOTCS TMIEPCCBUIKM HA TOKYMEHTBI, COlepkaiiue
TpedyeMyio MHGpOpMaLIHIO.

Haubonee w3BecTHbIMM M3 HHX sBhsworcsa Google, Yahoo!, Aport,
HAunexc.

TMoucKoBbIE CHCTEMBI OOLIYHO COCTOSIT M3 TPEX KOMITOHEHTOB:

* TMOMCKOBBIiI poDOT, KOTOPBIH MepeMelaeTcs Mo CeTH U cobMpaeT MH-

¢opmanmio;

* 0a3a JaHHBIX, KOTOpasi COAEPXUT MOCTOAHHO OOHOBIAEMYIO HHGOD-
MalHIO O MECTOHAXOXIeHHH BeO-cTpaHML M GailyioB Ha COTHAX MMJI-
nuoHoB cepBepoB MHTepHeTa, cobupaeMyio poboTOM;

* TMOMCKOBBIIf MEXaHM3M, KOTOPBIM MCMONb3yeTcs Kak WHTepdeic mwis
B3aMMoeicTBusA ¢ 0a30i JaHHBIX.

ITouckoBble po0OTBEI — 3TO CIIELHANIEHBIE [IPOTPaMMBIL, KOTOPBIE 3aHU-
MalwTCH MOMCKOM CTpaHHMIL B CETH, H3BICKAKOT THNEPTEKCTOBLIE CCBHUIKH Ha
3THX CTPAHMLAX U ABTOMATHYECKM MHAEKCHPYIOT uHMOPMALIMIO, KOTOPYIO
OHH HaXolsIT JUIsl MOCTPOeHMs 6a3bl aHHbIX.

ITouckoBbie CHCTEMBI OCYIUECTBJSIIOT NMOWCK MHMOPMALIMK MO KAro4ve-
ebim caoeam. KimouessiM caoBoM (Keyword) NOKyMeHTa Ha3blBaeTcs CIIOBO
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MIH CJIOBOCOUETAHHE, KOTOpPOE OTpaXaeT colepXaHue NAaHHOro JOKYMeHTa.
Kak npaBuiio, Wisi YCMEUIHOrO 3arnpoca HalI0 BBECTH HECKOJbKO CJIOB ILTS
yTOYHeHHs MoucKa. Hanpumep, wia nmoucka oObABIEHUIH 0 Npoaaxe KOTAT
B Ka4yeCcTBEe KJIIOYEBBIX CIIOB MOXHO MCIIOJNBL30BATE ABa CI0BA. «poAaxXa»,
«KOTATa». BBl MOXeTe Cy3WTh 3alpoc, YKa3aB B KauecTBe KIIIOYEBOIO CJiOBa
Mopoay KOLUKH.

Cny>K0bI MOXUCKA MO3BOJISIOT CBA3BLIBATE KIIOUEBLIE CIOBA JIOTHYECKHUMH
onepauusimu Y, MU, uckate UMTATHI, UCKIIOYATh HEKOTOPYIO MHGbOpMa-
LIMI0 U3 TIOMCKOBOIO 3arpoca U T. 4. Bce 3TH BO3MOXHOCTH OTPENeNsiioTCs
SI3LIKOM 3aITPOCOB KOHKPETHOM MOMCKOBO# cucTeMbl. HanpuMep, GONbIIHH-
CTBO IOHCKOBBIX CHCTEM pacLieHHBAET 3aKJIIOYEHHYIO B KaBbIYKH (pa3y Kak
uutaty. Ilo 3anpocy: «YHbeinas nopa! Oueit oyapoBaHbe!» TTOMCKOBasi CHC-
TeMa SIHOEKC HaWAET TONBKO CTPAaHMLIBI, CONEpPXKallMe B TOYHOCTH TaKylo
CTPOKY.

ITouckoseie CYXKObI, KaK MIPaBUIIO, NMPENOCTABIAIOT BO3SMOXHOCTE pac-
LIIMPEHHOTO MOMCKA, a TAKKe TOMOILLB M0 HCMONB30BAHHIO A3EIKa 3alIpOCOB

IMpumep 11.1. 3ananue ¢ KPATKMM OTBETOM

Hoctyn x daitny htm. txt, HAXOOALIEMYCSl HA CEpBepe com.ru, OCy-
iecTBaAseTcA 1o nportokony http. B tabmuue ¢parmenTs anpeca aiina
3aKoaupoBaHbl OykBamu oT A no K. 3anuiMTe MocneioBaTelbHOCTh 3THX
OYyKB, KONUPYIOLLYIO afpec yKa3aHHoro ¢aitia B cetd MHTEpHET.

A / I .ru
b com E htm
B LExt X http
r 2//

Pemwenue. 3anuueM nyTh K dailly B COOTBETCTBHH C OOLIIMM BHIOM:
HasBaHue_npoTokona://uMA_ceppepa/uMs_daiina.pacumMpeHue .

B cooTBeTCTBMM C YCIOBHSIMM 3aJaHWsl Ha3BaHHE MPOTOKOJA — http;
MMl cepBepa — com.ru; WM daiita U paciiMpeHde — htm. txt. Takum
obpa3oM, noiy4yum aapec: http://com.ru/htm. txt.

http S/ com .ru / htm .txt

X r b pil A E B

3anuiuieM oTBeT OYKBAMH B COOTBETCTBMH C TaONULIEH, TIOJaydaem
XI'BOAEB.

Orset: XIBJAEB.

Ilpumep 11.2. 3apanne c KPaTKUM OTBETOM

B tabnuue npuseneHsl 3anpockl K MIOUCKOBOMY cepBepy. Pacrionoxure
0603HaYEeHHUA 3aMPOCOB B MOPSIKE BO3PACTAHMH KOJWYECTBA CTPAHMII, KO-
TOpbIe HAMIET MOMCKOBBIN CEPBEP 110 KAXIOMY 3alpocy.
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Hnsa obosHaveHus nornyeckoii onepauun MJIH B 3anpoce ucnonbsyet-
¢Sl CHMBOJI |, a JUis Jioruyeckoit onepaiun U — &:

A JIuteparypa & DK3ameH

Jutepatypa | Dx3ameH | Bunersl

13}
B Jluteparypa | Buiers
r

Juteparypa & Dx3ameH & buners

PemeHue. s pelieHHs HaM NMOHANOOMTCS BCIIOMHHTh 3aKOHBI JIOTHKH.
Pesynsratom norudeckoit onepaunu UJIH oyner HCTHHA, ecnu xors
OBl OTHO U3 TIEPEYUCIIEHHBIX CJIOB BCTPETHUTCSA Ha CTpaHHLe. PesynsraToMm
xe norudeckoit onepaunn M oyoer MICTHHA tonsko B TOM chydae,
€C/IH KaXIoe CIOBO 00f3aTelIbHO MPHUCYTCTBYET Ha CTpaHuue. TakuM
oOpa3oM, MakCUMalbHOe KOJIHMYEeCTBO CTpaHHL OymeT HalmeHo Mo 3a-
1pocy, B KOTOPOM OoJiblIEe C/IOB H OHM CBsI3aHbl JIOTHYECKOH ollepalueit
WUJIU. M HUMaTbHOE KOJIMYECTBO CTPAHHIL ByleT HaliIeHO T0 3ampocy,
B KOTOpOM 00Jibllie CJIOB U OHU COEOMHSAIOTCA JIOTMYECKOH orepauueit
H. CnenosatenbHO, B MOpSAIKEe BO3PACTaHWUS 3allpoOChl PACIIONIOXATCH
caeaywoiuM obpasom: TABB.

OrteeT: TABB.

3agaHus 0s1 CAMOCTOATEIBLHOIO PelleHHs

3ananusa c KPaTKHM OTBETOM

IIpumep 11.3. Hoctyn Kk daiiny jpg.bmp, HaxoasdueMycs Ha cepBepe
info.ru, ocyliecTBasieTcs Mo npoTokony http. B Tabnuue dpparmMeHTsI
anpeca ¢aiina 3akonpoBaHbl 6ykBamu oT A 10 K. 3anuiiure nociaeno-
BaTeNbHOCTb 3THX GYKB, KOOMPYIOLIYIO afpec yKasaHHoro daiina B ceTi

WHrepHer.
A /info il /
b .bmp E 2/
B http X jpg
r .ru

Ilpumep 11.4. Hdoctyn Kk ¢aiiny txt.net, HaxodsluleMycss Ha cepBepe
edu . com, OCYLIECTBIISIETCA 110 MPOTOKOY http. B Tabnuie hbparMeHTs
anpeca (aiina 3akonupoBaHbl 6ykBamu oT A o K. 3anuiuTe nocneno-
BaTeJILHOCTB 3TUX OYKB, KOOMPYIOLLYIO agpec yKazaHHoro (aiina B ceTu

HnTtepHer.
A http Jil txt
B .com E </
B / K edu
r .net
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IMpumep 11.5. Joctyn Kk daiiny doc.doc, HaxoOsleMycs Ha cepBepe
edu. info, ocyuiecTBagercs Mo npotokony ftp. B Tabnuue ¢parMeHThI
ajpeca ¢aiina 3akonMpoBaHbl OykBaMu oT A no K. 3anuinure nociaeno-
BaTeNBHOCTE 3TUX OYKB, KOAMPYIOLIYIO afpec yKa3aHHoro (aiina B ceTH

HutepHer.
A .doc Jil edu.
b 2/ E doc
B ftp X info
r /

IIpumep 11.6. Hocryn K daitny ip.htm, HaxonsIEeMYycsl Ha cepBepe tcp.
com, OCyIIECTBJIsIeTCA M0 NMpoTokoay ftp. B tabnuue dbparmeHTs! anpe-
ca ¢aiina 3akonMpoBaHbl OykBaMH oT A j0 K. 3anuiuuTte mociaenoBa-
TEJILHOCTb 3THX BYKB, KOIHMPYIOUIYIO ajpec ykazaHHoro ¢aiiia B ceTu

WUHTepHerT.
A com Ji| ://
b ftp E tcp.
B .htm XK /
I ip

IIpumep 11.7. Joctyn K daitny domain. txt, HaXoodAlIEeMycs Ha cepBepe
htm.edu, ocyuecTBasieTcs 1o NpoTokony ht tp. B Tabnuue pparmeHTs!
azapeca (paiina 3akonupoBaHbl 6ykBamu ot A 1o XK. 3anuiuunTe nocieno-
BaTeNbHOCTb 3TUX OYKB, KOAMPYIOLLYIO anpec yKa3aHHoro (aiia B ceTu

HUHTepHeT.
A domain pil htm
b .edu E http
B 2/ X /
r .txt

IIpumep 11.8. B Tabnuue mnpUBeneHbl 3arpochkl K MOMCKOBOMY CEpBEDY.
Pacrionoxure 0003HaYeHHsA 3aMpoCOB B MOPSIIKE BO3pACTaAHHs KOJIH-
YecTBa CTPAHWLI, KOTOPbIE HANIET MOUCKOBBINA cepBep MO KaXIOMY 3a-
rnpocy.

s obo3HayeHus goruyeckoit onepauun MJIM B 3anpoce ucnonb3syer-
csl CUMBOJI |, a NS lorMyecKoi onepaunu U — &.

A Yemnuonat | Pyrbon | AHIIMA

b Anrnusi | ©yt6on

B Dyrdon & Anrnusa & YemnuoHar
r Dyt60on & YemnuoHar

IMpumep 11.9. B rtaGnuue npuBeieHbl 3anpochkl K NMOMCKOBOMY cepBe-
py. Pacronoxurte o06o3HaueHUs] 3ampocoOB B TIOPSIIKE BO3pacTaHMs
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KONMHWYECTBA CTPaHML, KOTOphIe HAHAET MOMCKOBLII cepBep Mo KaXaAoMy
3anpocy.

Jnst obosHavyeHus gorudeckoit onmepauuu UJIHM B sanpoce HCHoab3yeT-
csi CMMBOJI |, a st loruyeckoi onepauvu U — &.

A Pri6a | Tuxuii okeaH

b Tuxwii okean & Murpaius & Priba
B Pri6a | Murpauwms | Tuxuit okean

r Murpauus & Priba

IMpumep 11.10. B Tabnuue npusBeaeHsl 3anpockl K MOMCKOBOMY CepBepy.
Pacrionoxkure 0603HaYeHHs 3aIIPOCOB B MOPSAKE YOLIBAHHMA KOJIHMYECTBa
CTpaHMIl, KOTOphIE HAAET MOMCKOBLIN CEpPBEp MO KaXIOMY 3aIipocy.

Ina o6osHaueHus orudeckoi onepaiuu UJIH B 3anpoce ucronb3yer-
csi CHMBOII |, a [Uist JIOrM4ecKoi onepaunn U — &.

A Mertpo | Mockea

b IpoesnHoit & Metpo

B Mocksa & IpoesgHoii & MeTtpo
r Mocksa | [TpoesnHoit | Metpo

ITpumep 11.11. B tabnuue npuBedeHbl 3arpockl K MOMCKOBOMY CEpPBEpY.
Pacrnionoxurte 0603HaYCHMA 3aIPOCOB B MOPSKE YOBIBAHHMS KOMHYECTBa
CTpaHMLl, KOTOpbIe HAAET MOMCKOBEI cepBep 110 KaXKIOMY 3ampocy.

Hns o6osHayeHus norudeckoit onepauuu UJIM B 3anpoce ucnons3yer-
cs1 CUMBOJ |, a IU1s1 JIOTHYecKoi onepauni U — &.

A Mudopmaruka | 2010

b Onumnuana | Mudopmatrka | 2010

B Onumnuana & HHdopmaruka & 2010
r Onumnuana & 2010

IMpumep 11.12. B tabnuile npuBeicHbl 3aMpockl K MOMCKOBOMY CEPBEpY.
Pacnonoxure 0603HaYEHU 3aNpOCOB B NMOpsiiKe YObIBAaHUS KOJIMYECTBA
CTPaHM1, KOTOpPbIC HAHIET MOMCKOBBIN CepBep MO KAXKIOMY 3ampocy.

Insa obo3HnaueHus noruyeckoi onepauuu MJIH B 3anpoce ucnonb3yer-
csl CUMBOI |, a st loruueckoii oneparun U — &.

A Osoiy | Momunop | Paccana

b Momunop & Paccana & Osoiu
B TMomuaop | Osomm
r IMomuaop & Paccana
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2.18. 1; 2.19. 3; 2.20. 3; 2.21. 3; 2.22. 2; 2.23. 2; 2.24. 3; 2.25.
3; 2.26. 3; 2.27. 4; 2.28. 2; 2.29. 3; 2.30. 3; 2.31. 4; 2.32. 9; 2.33. 32;
2.34. 64; 2.35. 216; 2.36. 4; 2.37. 8; 2.38. 80; 2.39. 2; 2.40. 4;
2.41.256;2.42.229; 2.43. 257; 2.44. 13; 2.45. 32; 2.46. 137; 2.47. 11111111;
2.48. 11000100; 2.49. 1001001; 2.50. 1000000; 2.51. 10000011.

I'naga 3

3.5.3;3.6. 1; 3.7. 4; 3.8. 2; 3.9. 3; 3.10. 2; 3.11. 3; 3.12. 2; 3.13. 2;
3.14. 1; 3.15. 3; 3.16. 4.

I'naBa 4

4.5. 2; 4.6. 2; 4.7. 1; 4.8. 2; 4.9. 3; 4.10. 3; 4.11. 4; 4.12. 3;
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ImaBa 5
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7.13. 22111; 7.14. 2121, 7.15. 21221; 7.16. 12121; 7.17. 231; 7.18. 13233,
7.19.
HL roka He crnepa CcrBoBOOHO
BEEPX
KL
BHMU3
HU noka He ciaeBa CceoBOOHO
3aKpacuThb
BHU3
KL
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7.20.

HLl NOKa He CBepxy CBOBOOHO
BJIEBO

K11

BIIPABO

HLl [IOKa HEe CBEpXy CBOOOIHO
ecny He CBepXy CBOBOOHO TO
3aKpacuTh
BIPAaEO
BCE
ecny He CBepxy CBOOOOHO TO
SaKpacuTh
BIPABO
BCe
BIPaBo

KL

7.21

HL MoKa He cJyeBa cBOBOIHO
BEEpX

KL

BHM3

HLl NOKa He cJieBa CBOBOOHO
2aKpPacUTh
BEEPX
BBEPX

KL
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8.5.3;8.6.1;8.7.2;8.8.2;8.9. 3.
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11.3.  BATILXB; 11.4. AEXBBIT; 11.5. BBIXKTEA;
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11.10. TABB; 11.11. BAI'B; 11.12. ABI'b.
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