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Mpepucnosue

IanHoe yuye6HOEe mocobue IIpegHA3HAUYEHO IJIA IIOATOTOBKMU yua-
uUXces K cjaue OCHOBHOI'O M'OCYJapCTBEHHOT'O HK3aMeHa 110 nHdopma-
THKE.

IIpensaraemblit MaTepuas CIPaBOUHUKA IIO3BOJIUT J€BATUKIACCHU-
KaM CaMOCTOSITeJILHO IIPOBEPUTH CBOY 3HAHUS U F'OTOBHOCTD K BBIIIOJI-
HEHUIO 9K3aMeHAIMOHHOM paboThl, a MpernofaBaTelsaM OpPraHU30BaTh
YCIIENIHYIO ITOATOTOBKY K MTOTOBOII aTTECTAI[UN.

ITocobue Hanucano Ha OCHOBE 0OJIBIIOTO IIELATOIMYECKOTO OIIBITA
aBTOpAa II0 ITIOTOTOBKE yUallnuxcsA K 9K3amMeHaM 1o nHgopmartuke (OI'9
u ET9).

CTpyKTypa CIPaBOYHUKA COOTBETCTBYET O(PUIMATLHBIM Tpebo-
BaHUAM K KOHTDPOJIbHBIM M3MepuresbHbIM MaTepuanam (KWM) misa
npoBegenusa OI'D. MaTepuaJ crpynnupoBaH II0 IiIaBaM, B KayKJ0H 13
KOTOPBIX U3yUaeTcsd onpeaeaéHuas rema Kypca uandopmaruxu u UKT,
mpoBepAeMasi Ha SK3aMeHe. [J1aBbI BKJIIOUAIOT B ce0s:

* TEOpPeTWUEeCKUil MaTepuas, KOTOPbINI HEOOXOAUM AJsA IIOHWMA-
HUSA U3y4aeMOii TeMBI,

* IpUMepPHI SK3aMeHAaIlMOHHBIX 3aJaHUIl ¢ TOAPOOHBIM pasdopoM,
o0Ccy KIeHeM HeCKOJbKUX BAPUAHTOB PelleHUs U PeKOMEHIAIUAMU
0 BBIOOPY HYJKHOTO,

* IpUMepHI 3a7a4 JJIA CAMOCTOATEIbHON OTPaOOTKY PelleHUl 3a-
Iad, pa3o0OpPaHHBIX B COOTBETCTBYIOIIEI IJIaBe.

B xomnite mocobusi momMeIeHbl OTBETHI K 3aJaHUAM AJIS CAMOCTOS-
TEJILHOT'O PeIlleHNs.

ABTOp HazmeercsA, UTO 9TO IIOCOOME OKaKeTcsA IIOJIeBHBIM Bam, mo-
poroit yuTaTeb.

B cBsA3U ¢ BO3MOKHBIMM U3MEHEHUSIMH B hopMaTe u KO-
JIMYEeCTBEe 3aJaHUIl PEKOMEHIyeM B IIPOIecce IMOATOTOBKM K
JK3aMeHy o0pamaThes K MaTepuajaM caita opHIIHaIbHOTO
pa3paboTunKa SK3aMeHAIIMOHHBIX 3amaHuii — PegepaabHo-
r0 MHCTUTYTA MEJArOrMYeCKnX u3Mepenuii: www.fipi.ru.

YcnexoB Ha 3K3aMeHe!



1. Uudopmauus.

A3bIK KaK cnocob npeacTaBneHus

n nepepaym uipopmauum:
ecTecTBeHHble U popManbHbie A3bIKK

CyecTByeT MHOTO Pa3jJWYHBLIX ONpeaesieHnil TepMmuHa uH(DOP-
manmA. ABTopy 00Jibllle BCero HpaBuUTCA Takoe: « Audopmanus — aTo
cBeeHNA 06 OKPY:KAaoIneM Hac Mupe» . Ec/Iu IpuAupuYnBO OTHECTHUCH
K 3TOMY IOHATHIO, IIOJIYYAETCSA, YTO TEPMHUH «UMH(MOPMALAA» OIpe-
leJIeH Yepe3 TePMHUH «CBeAeHUsA». A eCIn MONLITAThCA AATh OIIpefe-
JIeHVe TEPMUHY «CBEAEeHUS», TO CIAEAYET COCJAThCA HA TePMUH «IaH-
HBIE». B JI1000M CiIyyae OKakeTcs, 4TO 9TO CUHOHUMEI, TO €CTh, TE€P-
MUH «MHPOPMANUI» — 9TO HEKOTOPOE MEPBUYHOE IOHATHE.

Cy1ecTByeT HeCKOJIbKO OCHOBHBIX JEMCTBUM, KOTOPBIE MOMKHO CO-
BepIIaTh ¢ nHpOpMAaIuei:

+ XpaHeHNe NHPOPMAIUH,

* mepenada nHGOpPMaNIuu,

+ 00paboTKa MHPOPMAINN.

151 ocyIIieCTBIEHUS 9TUX AeHCTBUH yaoOHEee BCETO NCII0Ib30BATh
HEKOTOPYIO GOpPMY/CIIoco0, IpY IOMOIIM KOTOPO MHMOPMAIUA Xpa-
HUTCSA—TiepenaeTcsi—obpabarsiBaercs. BeposiTHee BCero, mepBUYHBIM
IelicTBMEM IIPXM 3TOM MMeEET CMBICJ CUMTATEL IIPOIEeCC Mepefadyn MH-
dopmanuu. /1A BELKUBAHUSA JIIOAU O0BEIUHAIOTCSA B ITPYIIILI, & AJIA
COBMECTHBIX JeMCTBUI HYKHO MeKIy co00ii moroBapuBaThesi. Orciona
¥ BO3HUKAET mpobjeMa «00IIero i3plka» — CPEICTBA OOLIEHUS ME-
Iy JIIOTBMMU.

3a TeICAYEETHA BOJIIOIUY JIIOAY NPUAYMAJIA MHOKECTBO Pas-
JINYHBIX A3BIKOB, KOTOPHIE UCIIOJIb30BAJINCE IJISA OOIIeHnA. OTU A3bI-
KM Ha3LIBAIOTCA ecTecTBeHHbIMH. OHN Pa3BMINChH €CTECTBEHHBIM 06-
pasoM B mpoiliecce 3Bosonun. Heo6XoauMoCTh XpaHUTh MHPOPMAIINIO
MpuBeja K TOMY, UTO JIIOAU CTAJY 3alUCHIBATH A3BIKU PA3HBIMU CIIO-
cobaMm: IPUAYMAaJN OTAEIbHbIE OYKBBI, KOTOPEIMU 0003HAUAIN IIPO-
M3HOCUMEIE 3BYKHU. ITU OYKBEI 00pasoBau angasum.

Angasur — Ha0Op CHMBOJIOB, WCIOJB3YIONIUNCA A 3aIUCH
cioB A3biKa. Co BpeMeHeM 00pPasoBajioCh JOBOJBHO GOJIBIIOE KOJIM-
YeCcTBO aJIPaBUTOB, KOTOPHIMU JIIOAY IIPOAOJIKAIOT MOJb30BATHCS IO
cux mop (BBl HABEPHAKA 3HAETE KUPUJLINILY, JATUHUIYY U IPEUECKUi
andasuTel). YacTh HAPOMOB HMCIIOJb30BaJA [AJIA 3AIUCU OTAEJIbHBIE
CJIOTY MJIM JasKe IeJible cIoBa (Hampumep, ueporiuds). isa yrooHot
00paboTKu MHGOPMAIIUY JIOAU MPUAYMaau 6ojee CIOKHBIE 0003HA-
YeHWs, HAIIpUMeD, HUQPHI IJI1 3alUCH YNCeI.



IIpu manbHeiiniedl 5BOJIONUY OKA3aJI0Ch, YTO B HEKOTOPBIX CJIY-
yagx WCIOJb30BaHUE eCTeCTBEHHBIX A3LIKOB HeynoOHo. Hampuwmep,
yepes HEKOTOPOe BpeMs IocJie N300peTeHNsI KOMIIBIOTePa OKa3aJIoCh,
YTO UeJIOBEKy 00I[aThCs ¢ KOMIBIOTEPOM IIPU IIOMOIIM €CTEeCTBEHHOT'O
SA3BIKA 3aTPYAHUTEJIbHO (KOMIIbIOTEP OBLI He HACTOJHKO YMEH, YTOOBI
MOHMMATh BCE OCOOEHHOCTM M TOHKOCTU KAKOTO-HUOYAL eCTeCTBeH-
HOTO A3bIKa). VI OMHUM U3 pelleHuil 3Tol npobieMbl ObLI0 n300peTe-
HUEe POPMAIBHBIX I3BIKOB, KOTOPbIe GbLIN Obl HOHATHBI KOMIIBIOTEDY
U B TO XK€ BpeMs KOTOPBIM MOXKHO OBLIO ObI OTHOCUTEIHLHO IIPOCTO HA-
YUUTD UeJTOBEKA.

Hanpuwmep, K 3T0OIf KaTeropuy OTHOCATCS A3BIKH IIPOrpaMMHUPO-
BaHUA. JT0 popManNbHBIE A3BIKKA C BeCbMa OrDAaHWYEHHBLIM Ha0OPOM
CJIOB, KOTOPBIE MOYKHO II€PEeBECTU Ha S3BIK MAIIMHHBIX KOZOB (B KOTO-
pom paboTaeT KOMIILIOTEP), HO IIPU 3TOM CTapaloTcA IoAo0paTh TaKkue
CJI0Ba, YTOOBI O0IIeHNEe Ha HUX OBLJIO ObI IIOHSATHO YEJIOBEKY.

IIporpaMMbI-IIEPEBOAUNKY C S3bIKA IPOTPAMMUPOBAHUS HA SI3BIK
MAaUIVMHHBIX KOJJOB, HA3bIBAIOTCA TpaHcasaTOopamu. Eciu uemoBek ymeer
3aMMChIBATH CBOY MBICIY Ha 3TOM (hOPMAaTIBLHOM A3bIKE (A3BIKe IIPorpam-
MUPOBAHU), TO OH UMEeT BO3MOKHOCTD O0IIIeHUA ¢ KoMIIbloTepoM. Ta-
KUe CIIeIINaINCThI Ha3hbIBAIOTCS IPOrPaMMUCTaAMU.



2. dopmanusauma onncaHus peanbHbIX
00bEKTOB M NpoLECCOB, MOAENMPOBaHUE
00bEKTOB M NpoOLLECCOB

It 06paboTKY JaHHBIX HA KOMIIBIOTEDE BCE IIPOIECCHI, O0BEKTHI,
SIBJIEHUS, JOJKHBI OBITH 3aIIMCAHbBI B BH/I€ UNCEJI, TAK KaK KOMIIbIOTe-
PBI YMEIOT paboTaTh TOJBKO ¢ YncjaamMu. Bee ocTanabHbIe BUAbl nHOOD-
Manuu, KOTOophble o6pabaThiBaeT KOMIIBIOTED, IIPe0OpPasOBLIBAIOTCS
B uncI0BO# Buj. CylnecTByeT make CIeUATIbHBIN TepMUH — ouud-
poBka. OH o3HauaeT, YT0 NHGOPMAIUA IPe0OPa30BLIBAETCSA B UUCIA U
MOJKeT II0CJIe 9TOT0 06pabaThIBaThCA, IIePeJaBaThCA U XPAHUTHCA IIPU
IOMOIM KOMIIbIOTEepOB. JlioAm mpuayManyu MHOMKECTBO YCTDPOMCTB,
KOTOpbIe yMeIoT AesnaTh onudpoBky. Hambosee yacTo mcrnoab3yeMule
U3 HUX — 9T0 [udpoBBIe poToannapaTsl 1 KaMephl, CKaHePhI, KIaBu-
aTyphl, MBIIIY, IIJIAHIIETHI.

Wrak, Bce naHHbIE, KOTOPBIE KOMIIBIOTED 00pabaThIBaeT, 3aIIMChI-
BalT B Buje uucel. MHOrma 9TO JOocTaToOuHO oueBMAHO. Hanmpumep,
st 06paboTKM MHpOPMAIKU O TOM, B KAKOM MeCTe 9KpaHa BBI LIeJI-
KHYJIY MBIIIBIO, COXPAHAETCS MECTOIIOJIOMKeHIIe 9TOM TOUKY Ha dKpaHe
(xkoopguHaTh! 10 ocAM X u Y). Korga BbI HasKuMaeTe KJIaBUILY Ha KJia-
BUATYypeE, hurcupyerca HoMmep (Kox) aToit kaasuinu. Ilo Hemy onpene-
JAeTcs, KAKOM CHUMBOJI COOTBETCTBYeT KJIABUINle, 1 HOMED 3TOT'O CHUM-
BoJia 3amoMuHaeTcd. IIpy XpaHeHUU BeJIWUYUH, KOTOPBIE YiKe MMeIOT
YHCJIOBOE 3HAUEHUe, 9TO 3HAUEHNE IIPOCTO IIePEBOAUTCA B JBOUIHYIO
CHCTEMY CUMCJIeHU (C HEKOTOPOI TOUHOCTHIO, €CJIM OHO He ILIeJIoe).

Kpowme xpaHeHUsa pa3IuUHBIX BeJIUYNH, IpU 06paboTKe 06'EKTOB
U IPOIECCOB Ha KOMIIbIOTEPE BOZHUKAET TaK:Ke 3ajadya KOMIIBIOTep-
HOT'O OIIMCaHUsA 00pabaThIBaeMbIX 00BEKTOB U mpoieccoB. OCHOBHOM
IpUeM JAJIA 9TOTO AHAJIOTUUYEH TOMY, KOTOPBIH MBI TOJIBKO YTO OIKCA-
JIV [JIs1 XpaHEHU s Pa3JIUnYHbIX BeITUUNH. JII01 OTMCHIBAIOT COCTOSIHIIE
00'EKTOB MJIM IIPOIIECCOB, IIEPEUNCIIAA T€ COCTOSHUSA UIN 3HAYEHUT
XapaKTepPUCTUK, KOTOPHIMY OGBEKTHI UK IIPOLECCHI MOTYT 06J1afaTh.
ITocne sToro cocTaBiaAOT TAGINUIy BCEX BO3BMOKHBIX 3HAUEHU, HyMe-
DPYIOT UX ¥ XpaHAT HOMepa B JBOUYHOM BUJE.

PaccmoTpuM npumep, Ha KOTOPOM IOKaKeM CIIOCO0 KOMIIBIOTEP-
HOTO XPaHEHUs BEKTOPHOTO rpaduyecKOro M300pa’KeHHs, TO €CTh,
usobpaskeHus, OIKUChIBaeMoro Habopom o0vekroB. Hanpumep, 6yxem
CUUTATh, YTO U300paKeHNe MOKET COCTOATH TOJIBKO M3 IPSAMBIX JIU-
HUH, IPAMOYTOJIbHUKOB U AJIIUICOB. JIMHMU, He ABJIAOUINECT IP-
MBIMHY, GyZeM XPaHUTH IPU IIOMOIIY II0CJIeL0BATEIbHOCTH GOIBIIOTO
KOJIMYeCTBA MaJIEHbKUX IIPSIMBIX OTPE3KOB.



3amewanue. [Iy1a XpaHEeHUA KPUBBIX JUHUNA MPUAYMaHa CIIEIU-
anbHAA TEXHOJIOTH S, Ha3hIBAIOIIAACS KpuBbie besne.

Wraxk, B HallteM mpuMepe n300paskeHne COCTOUT U3 00'EKTOB TPeX
BUOB: MIPAMOMN OTPE30K, MPSIMOYTOJbHUK, 9JIHIC. IIpoHymMepyem
9TU BUABI 00BEKTOB: 0TPe30K — 0, IpAMOYTroJabHUK — 1, ajiumnc — 2.
Pacnosio:xxeHne Kamkaoro us 3TuX 00HEKTOB MOXKHO OIMCATH IPU IIO-
MOIIY ABYX ToueK. MecTomosoKeHre TOUeK OyJeM XPaHUTh KaK UX
KOOPAMHATHI Ha IJIOCKOCTH (ABa UKMcaa — MPOEKIUA Ha 0Ch X U IPO-
eKknua Ha och Y). I1a oTpesKa 9TH TOYKM 3aJAIOTCS KOOPAUHATAMU,
U3 KOTOPOU U B KOTOPYIO OH IpoBeeH. [[1g mpaMOyroabHUKA — Jie-
BBIH BePXHUU U IPABBIA HIKHUHN yroy. [[yd sianunca — KOOpAMHATHI
JIEBOTO BEPXHETO U IIPABOT0 HUKHETO YIVIOB TOTO MIPAMOYTOJIbHUKA, B
KOTODBIH BOMCAH 3JLIUIC. ECIM MBI XOTUM XPaHUTh MPAMOYTOJbHU-
KM ¥ 3JIINIICHI, He MapaJjielbHbIe 0CAM KOODAUHAT, TO I 00HEKTOB
XPaHUTCS ellle YIoJl IOBOPOTAa 00bEKTa OTHOCUTEIBbHO CBOETO IeHTPA.
ITonyuaercs, 4To Myid XpaHeHUs KaKIOTO OO0BEKTa AOCTATOYHO Xpa-
HUTSH 6 umces:

- neJioe yucJo ot 0 mo 2 (Buxg o0beKTa),

* IBe aphl YMCEJI, XPAHAIINX KOOPAUHATHI TOUEK Ha IJIOCKOCTH,

* yroJI MoBOpOTAa (HAaIpuMep, B Tpagycax).

Bce sTu Betnunub! (KpoMe HOMeEpa BUIa 00bEKTa) MOTYT OBITH Iie-
JILIMU WJIYA BEI[eCTBEHHBIMU B 3aBUCHUMOCTHU OT TOTO, C KAKOM TOYHO-
CTBIO TPeOyeTcsa UX XpaHeHUe.

Wcxopsa us mogo0HBIX COOOPaKeHU OMMCHIBETCS JII000M 00HEeKT
WM TIpoIlecC peajbHOro Mupa. Hampumep, A XpaHeHUA B KOM-
IhIOTEPEe MOJAEIUN TPEXMEPHOTO 00HEeKTa MOKHO PasOUTh BHEITHIOIO
MOBEPXHOCTh O0'BEKTA HA CBA3AHHBIE IPYT C APYrOM TPEYTrOJbHUKH.
Kakap1ii TpeyroJbHUK XPaHUTD IIPU IIOMOIIY TPEX TPOoeK uuces (Ko-
OPAVHATHI BEPIINH TPEYTOJIbHUKA B TPDEXMEPHOM IIpocTpaHcTse). [lisa
XpaHeHusa IPaBAOMONOOHOTO M300pasKeHUA OOBEKTa A KaKIOTo
TPeyroJbHUKA XPAaHUTCA n3obpakeHne (TeKcTypa), KOTopoe Ha Tpe-
YTOJBHUK OymeT Hajo:xkeHo. O XpaHEeHWU PaCTPOBBIX M300parKeHMi
pacckasaHo B OJJHOM U3 IIOCJIEIYIONIUX Pa3aesioB.

Hanpumep, mpu XpaHeHUH IIPOLEcca JBUKEeHU JudTa JOCTATOU-
HO IIE€PEYUCIUTD Te NeHCTBUA, KOTOPhIe JUDT SOJKEH YMETH JeJIaTh:
He NBUTATHCS, OTKPBHIBATEL ABEPHU, 3aKPHIBATH JBEPU, MOJHUMATHCA,
OIlyCKaThCA, — IPOoHyMepoBaB aeiicTBus (0T 0 10 4) 1 IPUCBOUB UM
COOTBETCTBYIOIME KOAbI-HOMepa. Tak:ke, BepOATHO, IIOTpebyeTcs
XPaHUTb UHGOPMAIIUIO O TOM, I'7ie B TEeKYIIU MOMEHT HaXOAUTCA JUPT
(Ha KaKOM dTasKe MU MEeKIYy HUMU), Ha KaKOI 9TaK OH JOJI’KEH eXaThb,
3aKPBITHL Y HETO ABEPU MU OTKPHITHI. IIpOHyMEpOBaB OTHEIBFHO BCE
COCTOSIHUSA, HE3aBHUCUMBIE OT JPYTUX, HOJYYUM KOMIIBIOTEPHYIO MO-
Ieb, KOTOPYI0O MOJKHO WCIIOJB30BAaTh [JIA HANMCAHUSA IPOTPAMMBI
yIpaBiieHUs JUPTOM.



3. AuckpeTtHaa ¢popma
npeacrasneHus nHpopmaumm.
EAVHULBI M3MepeHns
Konnyectea MHpopmauum

IIpu 06paboTKe pa3INUHBIX JAHHBIX JIIOAU CTOJKHYJINCH CO CIEY-
IoIel TpobIeMoii: KOMIBIOTEDPHI 00pa0aTHIBAIOT NHMDOPMAIIHUIO B UUC-
JIOBOM BHUJE, T.€. B BUe urces. IIpu aToM yncaa XpaHATCA JIU0O0 B Iie-
JIOM BUE, JU00 ¢ HEKOTOPOM TOUHOCTHIO, KOTOPAsS 3aBUCUT OT KOJIM-
yecTBa A4YeeK nmamaTu (OUT), BeIZeJeHHOe A XpaHeHuda yucaa. O0s-
eKThl OKpPysKalolero Hac MUpa He 00J1aJaloT «IeJIOYNCIEHHOCTHIO»
(6ONBIIMHCTBO BEJWYUH, KOTOPhIe HAC OKPYIKAIOT, He SABJISAIOTCA Ife-
abiMu). IlenbiMyu ynucaaMu MBI IOACUYUTHIBAEM TOJIBKO KOJUYECTBO
yero-HuOyAb. IIpaKTUUECKY BCe OCTAIbHBIE BEIMUNHBI OKPYIKAIOIIETO
Hac Mupa — BeunlecTBeHHbIe. Hammpumep, pasmepsl 00beKTOB (AJIKUHA,
HIMPUHA, BHICOTA) MOTYT CYUTATHCA LEJIBIMU TOJBHKO C TOUKU 3PDEHUA
1IeHbI JeJeHuA JTUHEHKN, KOTOPOoil 3T oHU m3MepeHbI. To ke camoe
KacaeTcs U OOJIBIIMHCTBA JPYTUX BEJIMUUH: BpeMs, Macca, CKOPOCTb,
paccTosHUe, CUJIa TOKA, HAIPSIKeHNe, TeMIIepaTypa.

WamepurenbHble TPUOOPHI BRIZAIOT HaM 3HAUEHUE ¢ HEKOTOPOIi
CTEeIeHbIO TOYHOCTH (TorpemHoctu). IIpu 06paboTke BesImumH pasme-
DPOB Ha KOMIIBIOTEPE IPUXOAUTCA CTAIKUBATHCA €IIle C OTHOM mpobe-
MO — ImoTepei TouHOCTH. JTa IpobieMa BOSHUKAET IIpU JuCKpemu-
3ayuu. IuCKpeTu3anusa — 3aIluch U3MepPsaAeMoil/XpaHUMOMN BeJIMUu-
HBI IPU IIOMOIIY OIPEeJIEHHOTO, OTPAHNYEHHOT'0 KOJIUUECTBA AUEeK
namaru (6um).

Jlfogu mCcIosb3yIOT TPU OCHOBHBIX CIIOC00A MUCKPETHU3AIuU Xpa-
HUMBIX JaHHBIX (3aIUCH JAHHBIX IPU ITOMOIIY OIPEIeJIeHHOT0 KOJIN-
YecTBa JBOUYHBIX Pa3PALOB).

ITepBriit cnoco6. Kaxxaomy BapuaHTy OaHHBIX CTaBUTCA B COOT-
BETCTBUE CBOA KOMOWHAIMA ABOWYHBIX Pa3pA0B. JTOT CIOCOO mC-
TOJIb3YyeTCA B CJIydyae, KOTZAa BADUAHTOB XPAHUMBIX JAaHHBIX MaJo U
UX BCe MOYKHO BBIIINCATH U «IIPOHYMepoBaTh». Kak mpaBuiio, mpoire
IaKke He COIMOCTABIATH KAKJOMY BapUAHTY CBOE OTIEJIBHOE «XUTPOE»
3HaUYeHNE JBOMYHBIX Pas3psaoB, a IPOCTO BHIMMCATEH BeCh CIIMCOK Ba-
PUAHTOB JaHHBLIX B OIPE/JEI€HHOM IOPAAKEe U MIPOHYMEPOBATH KajK-
IBIN 9JIEMEHT CIUCKA, HAUWHAA ¢ HyJId. [[BOMYHbIE 3HAUEHUI HOMEPOB
CIIVICKA HY’KHO XPaHUTh.

Bropoit cnoco6. Kaxxgomy 3HaYeHHWIO CONOCTaBJIAETCA OIIpeie-
JIEHHOE I1eJIoe YUCJIO. B cayuae, ecii XxpaHUMbIE BEJIMYUHBI IIPXA 9TOM
He ABJIAIOTCS I[eJBIMU YUcIaMu (Hampumep, 6,73 Kr), 9STUM cIIoco6oM
BCE PaBHO MOYKHO BOCIIOJIb30BaThHCH.
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Hanpumep, mycts MBI XOoTUM 0O6pabaThIBaTh Ha KOMIIBIOTEpPE
Maccy MPOAYKTOB, KOTOPhIE U3MEPSIOTCA Ha BecaX. 3HAUEHUe MAacChI
SJIEKTPOHHBIE BEeChl OYAYT XPAaHUTh B g4eiiKe HaMATU OIpejesIeHHO-
ro pasmepa. Pasmep A4eiiKy maMATU He MOKeT ObITh 6ECKOHEUHBIM.
Huuero 6eckoHeYHOTO KOMIBIOTEPHI 00pabaThIBATh HE B COCTOSHUM.
3HauuT, y dueiiku OyJeT ompenesieHHOe OTpaHUUYEHVe Ha TO KoJiuue-
CTBO ABOMYHBIX Pa3pAA0OB, KOTOpPoe OyJeT A Hee BoiAesneHo. IlycTs
HaunbosplIasg Macca, KOTOPYIO MBI ILIAHUPYeM B3BeIIWBATh M o0pa-
0aTbIBaTh, cocTaBisieT 8 Kr, To ecTb oT 0 1o 8 Kr. OT TOro, CKOJIBKO
IBOUYHBIX PA3PALOB 6yAET BbIEJIeHO BHYTPY 3JI€KTPOHHBIX BECOB IJIs
XpaHEHUsI MacChl IPOAYKTA, 3aBUCUT, C KAKON TOUYHOCTHIO OHU OYAYT
obpabarweiBaThesa. IlycTh, AT XpaHEHUA MacChl MbI BBIIEJIM BCEro
onuH 6uT naMATu. OgUH GUT MOXKET IPUHUMATH TOJIBKO ABa BO3MOMK-
HbIX 3HaueHuA — O u 1. A MbI, HATOMUHAaeM, IJIAHUPYEeM B3BeIlINBATh
OponyKThI Maccoit ot 0 mo 8 Kr. 3HauuT, 1000 IPOAYKT, KOTOPBIH OY-
IeT UMeTh Maccy MeHbIe 4 Kr, Mbl OyieM KoqupoBaTh 3HaueHueM 0, a
IIJIST OCTAJIBHBIX 3HAUEHUH Macchl — 1.

IIpu o6paTHOM ITpeobpasoBanuu (M3 OMTA B KUJIOTPAMMBbI) BOSHU-
KaeT BOIIPOC, KAaKUM 3HAUEHUSIM B KMUJIOTPAMMAaX COOTBETCTBYIOT 3HA-
YyeHUdA, XpaHUMbBIe B Outax. Hanpumep, sHauenue 0 — 9TO CKOJIBKO
KuaorpaMMoB? OTO 3aBHUCUT OT TOT0, XOTUM JIU MbI TOUHO U3MEPSITH
rpanuyHble 3HaueHuA Macchl (0 u 8 Kr) muau 6ojiee TOUHO UBMEPATH
Macchl B cpegueM. Hampumep, MOKHO cuuTaTh, uro 0 — sto O Kr, a
1 — ato 8 kr. Torma sTu (rpaHUYHBIE) 3BHAUEHUA OYAYT XPAHUTHCA TOU-
HO, a OCTaJIbHbIe — He 0YeHb. B xyaIiiem ciyuae (Hanpumep, Ipu Mac-
ce 4 Kr') MOTPeIIHOCTh JUCKPeTU3aIuu OyJeT JOCTUTaTh 4 KT.

MoOsKHO YMEHBIIUTH IOTPEIIHOCTb BABOE, €CJIU IPUHATH 34 TOY-
Hble 3HaueHus 0 u 1 He KpailiHVe 3HAUYEHUS AUAIIa30HA, a CpPegHUE
B KaxgoM. To ecTh, cumTaTh, YTO XPAHUMOMY HYJIIO COOTBETCTBYET
Macca 2 Kr, a Xpauumoii equauile — macca 6 xr. Torga HaubGosbIas
HOTPEeIIHOCTh OyxeT mpoucxonuth nmpu macce 0, 4 unau 8 Kr u Gyger
COCTaBJATH 2 KT.

OueBUIHO, YTO XPAHUTDH 3SHAUEHNE MACCHI IIPYU IIOMOIIY TOJBKO O~
HOTO OuTa (IBOMYHOTO paspsAna) HUKTO He OyIeT u3-3a BOBHUKAIOIIEH
norpeuraocty. Ho 3TOT mpuMep 03BOJIAET JIyUllle IOHATH IPobIeMy
OTePU TOYHOCTY IIPU JUCKPETUSAI[UN.

TIpeamosoxum, 4TO [IJIsi XPaHEHUS MAaCChl MBI MCIIOJIb3yeM IBa
IBOMYHBIX padpsiga. Torma HamM HOCTYyHnHO Bcero 4 pasiUUHBIX JUC-
KpeTHbIX 3HaueHui (0, 1, 2 u 3). Eciiu ymeHbIIATE TOTEPIO TOYHOCTH,
STUM JBOMYHBIM 3HAUEHUSIM OYyT COOTBETCTBOBATH 3HAUEHU S MACCHI
1, 3, 5 u 7 kr coorBeTcTBeHHO. TO ecTh, eciiu U3MepseMasa Macca Co-
crasider oT 0 10 2 Kr, XpaHUM 3TO Kak guckperHoe uucyo 0 (00 gxomy-
Hoe). IIpu o6paTHOM peo6Gpa3oBaHUY BCE 9TU 3HAYECHUSI MaCChI Oy Iy T
cuuTaTbca Kak 1 Kr (Hambosblias morpemrsocTs — 1 Kr). Anajgoruy-
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HO, OT 2 10 4 Xr xpanum Kak 1 (01 1BouyHOE) U cYuTaeM Kak 3 KT, OT 4
no 6 kr xpauum kKak 2 (10 1BouyHOE) U cUUTaeM Kak d Kr, oT 6 10 8 Kr
xpaHuM Kak 3 (11 xBouyHOE) 11 cunTaeM Kak 7 Kr.

Herpyznuo 3ameruTb, uTO mpu A00ABJIEHWH OTHOTO Pa3psia IJIsd
XPaHEHUSI MAaCChl, ITOI'PEIIHOCTh AUCKPETU3AINY YMEHBIIAETCA B IBa
pasa. MoxxeM BBIUMC/INTD, KAKO€ HAMMeHbIllee KOJIUUECTBO JBOUUHBIX
paspsAmoB TpedyeTcs UCIOJb30BATh B JAHHOM IPUMEDPE, YTOOLI IIOTePsS
TOYHOCTH IIPU AUCKpPeTHU3aluu ObLiIa He 60Jee OJJHOTO rpaMMa:

Xpamum,6ur |1 |2 (3 (4|56 |7 |8]|9|10|11|12
0 |10 |9

0 -

Sl8lelgle|[R|a|F|N|S B =

ToyHOCTS, T S|S|2Q| Q| N |« Sl S|

SIS |w|q| -] D | & | .| -

IR i oS - O

ITonyuaercs, uro ayid xpaHeHUs Macchbl OT 0 10 8 KI' ¢ TOUHOCTBIO
no 1 rpamma Tpebyercsa He meHee 12 6ur.

ObpaTuTe BHUMaHNWe, YTO TOYHOCTHL 1 rpaMM O3HAUYaeT, UTO HAU-
OosblIasA OIIKUOKa M3MepeHui OyneT cocTaBiATh He 6Gosee 1 rpamma.
Eciuu :xe TpeGyerca XpaHUTH 3HAUEHME MacChl ¢ marom 1 rpaMmm, To4-
HOCTbB CJIeyeT caesaTh paBHo 0,5 rpaMmma, TO eCTh, UCIIOJIB30BaTh e11le
onuH 6ut (Bcero 13). Iro 3Hauenue (13 6UT) MOKHO IIOJYUUTD JPYTUM
CII0cOO0M: ITIOCUUTATH, KAKOE KOJMUYECTBO PA3INYHBIX 3HAUCHUH O -
HBI YMeTb XPaHUTh BECHI AJIs n3MepeHui ¢ marom 1 rpamm. 9to 8001
(menoe 3HaueHue Macchl B rpamMax — oT 0 1o 8000). fAueitka mamaru,
cocroAmas u3 k 6UT, MOXKeT XPaHUTD He GoJiee ueM 2 pasInyHbBIX 3HA-
yenuti (ot 0 go 2* — 1). Halizem HaumeHbIlee k Takoe, uto 2 > 8001.
Omno pasao 13 (213 = 8192), To ecTb, 13 Gur.

3ameuwanue.

OnucaHHbIA HAMHU TOJBKO UTO CIIOCO0 HA3BIBAETCA 3aIIMCHIO Bellle-
CTBEHHBIX Ynces] ¢ (YMKCHPOBAHHOM 3amaToii. B sToM cocobe 11o-
rPEIIHOCTD AUCKPETU3aINy ONNHAKOBA KaK IJIs OOJBIINX YKCE,
TaK ¥ IJIs1 MaJeHbKUX. B ciiyuae ¢ BecaMu B Marasuue, rie 4eJI0BeK
ILJIATUT 34 BEC C TOYHOCTHIO JI0 'PAMMa, 9TO aKTYaJbHO.

Tpetuii cnoco6 — KUCHIOIB30BAHME XPAHEHUA BEeI[eCTBEHHBIX UL~
ceJl ¢ IJIaBaouiei 3anaToii. Ero npuHnunnaibHoe OTIIMYNE OT Xpa-
HeHUA yuces ¢ GUKCUPOBAHHOM 3aMATON COCTOUT C TOM, UTO Y YKCJIA
BCera XpPaHUTCA KaKoe-TO rapaHTHPOBAHHOE KOJMYECTBO 3HAYAIUX
mudp. Tak, AIa oueHb MaJIeHbKMX 3HAYEHUII Macchl (HaIpuMep,
0,00356 rpamm) MOKHO 06eCIIEYUTh TaKOe JKe KOJIUUECTBO 3HAUAIIUX
nudp, 4TO 1 A1 00JIbINTNX 3BHAYEHUIT Macchl (Hampumep, 3 560 000 kr).
9TO HYKHO TOT/|a, KOTZa Ba’KHA OTHOCUTEIbHAS IOTPEIIHOCTE U3Mepe-
Huii. Hanpumep, nsmepssa Maccy IJIaHETHI, He OUeHb BAXKHO, CKOJIBKO
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UMEHHO JeCATKOB WX COTeH KUJIOTDAMMOB OHAa COCTABJIAET, a, U3-
MepsaA Maccy MOJEKYJIbI, TOUHOCTU u3MepeHud 1 rpamMm OyzeT ABHO
HeZocTaTouHo. M3yuuTs onucanue TOro, Kaxk yCTPOEHO XpaHeHUe Be-
LIeCTBEHHBIX Y¥CeJI B IIJIaBAOIIE 3aIIATOM, MBI IIpejiaraeM CaMOCTO-
ATEJIBHO TEM, KOTO 3TO 3aUHTEPECOBAJIO.

PaccmoTpuM Tenephb BOIIPOC H3MEPEHU KOJIUYecTBa nHbopMaun.

s usMepeHUsa KojmdyecTBa MHMPOPMAUMU IPUIYMAHBI CIIEI[H-
ajbHBIE eIMHUIBI H3MEePEeHNd NHPOPMALIH.

OcHoBHaa — 00uH 6um.

OmguH OGUT — 9TO KOJIMYECTBO MH(POPMALIMU, YMEHbIIaIollee Heo-
IIpeJieJIeHHOCTD B J1Ba pasa.

Yro Takoe HeompezaeseHHOCTH? [Ipole Bcero aTo mOHMMATH KakK
BBIOOD U3 HECKOJIBKUX BAPUAHTOB.

Hamnpuwmep, Bacs gomken yragath, B KaKOM U3 BOCBMU OTUHAKO-
BBIX KOPOOOK, CTOAIINX B PAL, JIEXKUT KOH(eTA.

Ewmy roBopsdr, 4To KoH(eTa JeKUT B OMHOH 13 JIEBBIX 4-X KOPOOOK.

Y Bacu 65171 BBIOOP 13 8-MU KOPOOOK, a ocTaJicA BEIOOP TOJIBKO UX
4-X KOpOOOK, TO CTh, KOJIMYECTBO BAPUAHTOB YMEHBIINJIOCH B 2 pasa.
Heonpenenennocts ymeHbimuaach B 2 pasa. 3Hauut, Bace coobmu-
au 1 6ur uaopMmanuu. YToObI IPUNTH K OIIPENEeJIeHHOCTH (B KaKOi
KOHKPETHO KOPOOKe JIeXKUT KOHDeTa), HYKHO, YTOOBI OCTAJICSA TOJIBKO
OLVH BapMaHT. 3HAUUT, HY'KHO OCTaBIIeeCcA KOJIUYECTBO BaPUAHTOB
noxenuThb Ha 2 (ocTaHeTcsA 2 BapuaHTa, Baca mosydus eine oguH OUT
uHDOpMaIuu). A 3aTeM ocTaBlieecd KOJUUYECTBO BapUaHTOB IMOAe-
JauTh eie pad Ha 2 (ocraHercs 1 Kopobka, Baca momyuwna eme ogus
ouT nHGoOpMaLUN).

Wrak, ecau n3HAYaJIbHO Y Hac OBLI BHIOOP U3 8-MU KOPOOOK, U
MBI Y3HAJIH, YTO KOH(ETa JIeXKUT B HeKOell KOHKPETHOIT KOPOOKe, MbI
IOJIXKHBI OBLIIY 9TY HEOIpPeJeIeHHOCTD (8 KOpOOOK) TPUIKAbI IIOAEIUTD
Ha 2, 4To0BI OCTaJIach TOJIbKO OfHa KopobKa. To ecTh, moyuuTsb 3 6uTa
uHpOPpMAaLUN.

W3 sTux coobpasxeHUil BEIBeLEM OCHOBHYIO (hOpMyILy AJIsT BHIYHC-
JeHHMd KoJIn4ecTBa HH(POpMAIUu.

IIycThb y Hac ects BeIOOP 13 N OAMHAKOBBIX O0HEKTOB. MBI JOJIIK-
HBI BEIOpATH OAWH.

Bynem menuth KonnuecTBO 00eKTOB Ha 2 (YMEHBIIATH HEOIIPe-
IIeJIEHHOCTDh B 2 pasa) CTOJBKO pas, CKOJIbKO HY:KHO AJIA IOJyYeHUd
oIrpeneIeHHOCTH (UTOOBI OCTaJICA TOJIBKO OMUH O0BEKT).

ITonyuaem dpopmyry:

N/2i=1.

3aMeTuM, YTO POBHO 1 MOKHO IOJYYUTH TOJIBKO B TOM CJydYae,
ecyu yucao N ABigeTcA CTeleHbIo yucaa 2.

Ecau xe aT0 He Tak (a 9TO UacTO HE TakK), HYKHO IIOHUMATb, YTO
OUT — MHUHHUMAJbHASA €JUHUIIA U3MEPeHUus NH(POPManuHu U OHA He
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obIBaeT He neaoii. To ecTh, ecyiu B IIpolecce AeaeHus Ha 2 OyAyT IO-
JIy4aThCA He IeJIble YNCIa, HYKHO OKPYIVIATD A0 OJMKAMIIero 1[eJIoro
(BBEDPX).

Hanpumep, nmpu mcxXogHBIX 5 00BbEKTax, HY:KHO AEJUTH TaK JKe
3 pasa, Kak ecau 661 ux 66110 8 (5/2 = 2,5; okpymigem 10 3, 3/2 =
= 1,5, okpyrisem no 2; 2/2 = 1. Beero geaunu 3 pasza). Mo:KHO 9TO 1O-
HUMATh U IIO-IPYTrOMY: CJIeAyeT CUNTATD, UTO OMPEAEeIeHHOCTh — 9TO
KOTZla BO3SMOJKHBIX BAPUMAHTOB OcTaeTcA He Gosbiie ogHoro. To ecTs,
HaIy (popmyJy mpaBuabHee ObLIO ObI 3anucaTs Tak: N / 20 < 1.

Ecnu mepemHOKUTE 06€ uacTu HepaBeHCTBA Ha 2!, moayuum ¢dop-
myay Xapriam:

2i= N,

rae N — KOJIM4eCTBO PABHOBEPOSTHBIX COOBITUM, i — KOJHUYECTBO MH-
dopmanuu (6uT) B coobIIeHNN 00 OHOM TAKOM COOBITHH, IIPU 9TOM
i — MUHHMAJbHOE IeJIOe YHCJIO.

3amMeTHuM, YTO eCJIN ¥ HAC €CTh BLIOOP TOJILKO M3 OJHOT'0 BapUAHTA,
TO KOJMYECTBO MH(POPMAIMKU B COOOIEHNN O TAKOM COOBLITHH PABHO
HYJII0 (coo0IIleHre 0 COOBITHH, KOTOPOe IIPOMCXOAUT BCerna, He HeceT
B cebe nH(pOpMAaLUN).

Mpumep aKk3ameHaALMOHHOM 3afa4m

B marasune nmpogaerca 30 ogMHAKOBBIX YIIAKOBOK IIOKOJIALHBIX
mapuKos. 3BeCTHO, YTO B OGHOM 13 TUX YIAKOBOK HAXOLUTCS IIPU3.
Bacs mokymaer oquy ynakoBry. Kakoe KosimyecTBo MH(pOPMANUM CO-
IEePKUTCA B COOOIEHUM O TOM, UTO IIPU3 HAXOAUTCS NMEHHO B YIAKOB-
Ke, KyIJieHHOM Baceii?

Peuwenue.

IlepBslit cioco6. AHanMM3upyeM MCXOAHbIe faHHbIe. Tak Kak Bce
30 yImakKoBOK OAMHAKOBbIE U IIPU3 HAXOAUTCA TOJHKO B OMHON U3 HUX,
TO COOO0IIeHNe, UYTO IPU3 HAXOAUTCA UMEHHO B YIIaKOBKe, KYILJIEHHOMN
Baceii, — sT0 ogHO 13 30 paBHOBEPOATHBIX cOObITHII. TO €cTh, MBI
npumensieM dopmyay Xaprau: 2¢ > N. 3geck N — KOJUYECTBO paB-
HOBepoATHBIX cobbiTui (30). Hy:xHo mogo6paTh HanmMeHbIIee 1eJioe i
Takoe, uto 2 > 30. Ecsu Bbl He 3HaeTe HAM3YCTh CTEIIEHU YUCIA 2
(uTO BechbMa IIOJIE3HO IJIs MOATOTOBKU U cxaum OI'D mo madopmaTu-
Ke), IpejaJaraeM moa6upaTh STH CTEIeHH II0CJeI0BaTebHO, HAUNHAA
C IIepBOIi:
2t =2, 2 > 30? Her. BepewMm cienymolnyio crernedb (IOMHOKaeM Ha 2).
22=2-2=4.4> 30?7 Her. Bepem cienyoIyio cTerenb (JOMHOMXKaeM
Ha 2).
23=4-2=8.8 > 30?7 Her. Bepem cienyioIyio cTerenb (JOMHOMXKaeM
Ha 2).
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