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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.

18



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).
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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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