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HOACHUTEJBHASA 3AIIMCKA

Meroanueckue peKOMEHAAIMM 10 BBIMOJHEHUIO MPAKTUYECKUX padOT 1o
yaeOHoN mucnumuimHe «OCHOBBI Teopun WHGOOpPMAIUU) TPEAHA3HAYEHBI IS
crygeHtoB cnenpaibHOCcTH 09.02.06 CeTreBoe M CUCTEMHOE aIMUHUCTPHUPOBAHUE,
kBasukanmst — CeTeBoi u cucTeMHbIN aaMuHACTpaTop (repeders TOII-50).

[IpakTUueckue 3aHATUS SBISIIOTCS Ba)KHBIM 3JIEMEHTOM yY4e€OHOMN JMCIUIUIMHBIL.
B mporiecce BBINOJHEHUS] MPAKTUYECKUX pabOT O0ydaroumecss CUCTEMaTU3UPYIOT U
3aKPEIUISIOT MOJIYYEHHbIE TEOPETUYECKUE 3HAHUS, PA3BUBAIOT UHTEIUICKTYAJIbHBIE U
podeCCHOHANIbHBIE YMEHUSA, (POPMUPYIOT IIEMEHTHI O0IUX U MPOQPECCHOHATBHBIX
KOMIICTCHIMH.

[Iporpammoii  yueOHON  gucuuIUIMHBL «OCHOBBI TEOPUH  HH(MOpPMALUN»
IPEIyCMOTPEHO BBINMOJIHEHHE 17 TMpakTUYecKuX paboT, HaNpaBJICHHBIX Ha
(opmupoBaHue 3.1eMeHmM o6 C1e0YIOUUX KOMNEmEeHYUIL '

OK 1 Boibuparb crocoOsl perieHus 3a1ad nmpodecCuoHaIbHON JIeITeNbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymiecTBisiTh TOHUCK, aHAIW3 M HHTEPHpeTaluio uHbOpMaIny,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a]1a4 TPOPECCHOHATBLHOM AESATEIbHOCTH.

OK 4 Pabortarh B KOJUICKTHBE U KOMaHJie, 3QPEKTUBHO B3aMMOJIEHCTBOBAThH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMEHTAMHU.

OK 9 Hcnonb3oBaTh WH(MOpPMAIMOHHBIE TEXHOJOTUHM B MPOhecCHOHATHHON
NEATEeIIBHOCTH.

[IK 1.3. O6ecneunBaTh 3amuTy HWHGOPMAIMM B CETU C HCIOIH30BAHUEM
MPOTpaMMHO-aNnapaTHbIX CPEJICTB.

VYMEHUU:

— TPUMEHSITh 3aKOH aJAMTUBHOCTU UH(POPMAITUY;

— TpUMEHATH Teopemy KoTenbHUKOBaA;

— ucnoisib3oBaTh popmyny lllenHoHna.

00001IeHHMe, CUCTEeMATH3AIHUI0, YIJIy0JIeHHe U 3aKpeIlIeHne 3HAHUIL:

— BUJIBI U (POpMBI IpecTaBICHUS UH(OPMAITIH;

— METOJIbI M CPEJICTBA OTPE/IEICHIS KOJIMUeCTBa HHPOpMAIUK;

— TIPUHLHUIBI KOJIUPOBAHUS U JECKOIUPOBAHUS HH(OPMAIIUH;

— cnoco0sI epeaaun nudpoBoit HHGOPMAIIHH;

— METO/IbI TIOBBIIIEHUS MOMEXO03aIUIIEHHOCTU Tepeayr U MpueMa JIaHHBIX,
OCHOBBI TEOPUHU CXKATUSI TAHHBIX;

— METOJIbl KpunTorpaduyeckom 3aiuThl UHPOPMaLUK;

— CHOCOOBI TeHEpAIH KII0YEH.



Onucanue Kaxaou MpakTUYeCKOW pabdoThl COAECPKUT HOMEDP, Ha3BaHUE U IIEJIb
paboThl, (GopMuUpyeMble B TPOIECCE BHIMOJHEHUS pPAaOOThI YMEHHUS M 3JIEMEHTHI
KOMIIETEHUIUNA, W3JI0KEHHE HEOO0XOJUMOTO TEOPETUUYECKOro Marepuana (mpu
HEO0OXOJAMMOCTH TMPUMEPHI BBINOJIHEHUS 3aJaHWl), BapUaHThl 3aJaHUI, ONKCAHUE
IropuTMa BBINOJTHEHUS pabOThl U KOHTPOJIBHBIE BOIPOCH! (C IEIBIO BBISIBUTH U
YCTPAaHHUTh HEIOUYETHl B OCBOCHUH MaTeprana).

JUist  mosydeHus JTOTIONHUTEIbHOM, Oosee mnoApoOHONW uWHGOPMALMK IO
OCHOBHBIM BOIIPOCaM YyYE€OHOUW JUCUUIUIMHBI B KOHIE METOJUYECKUX PEKOMEHIAaln
npuUBECH nepeyeHb NHHOPMAITMOHHBIX HCTOYHUKOB.

OT4eTsl CTYAEHTOB MO MPAKTHYECKUM padoTaM JOJDKHBI COAEpPKaTh HOMED,
Ha3BaHUE W 1eJb pabOThl, BBHIOJIHCHHBIC 3aJlaHUs W UX Pe3yJibTaThl, OTBEThl Ha
KOHTPOJIbHBIE BOMPOCHI U BHIBOJBI 10 MPOAEIIAHHON padoTe.

TuTynbHBIN JIUCT AOTKEH OBITH 0()OPMIIEH B COOTBETCTBUH C IPUIIOKEHUEM 1.

Otuer nomxeH ObITb OGOPMIIEH B COOTBETCTBUU C MpUIIOKEHUEM 2 (eciau
npakTuieckas padora BeimosHsiack Ha [1K), u ¢ mpumokeHreM 3 (eciid pacyeTsl
MIPOBOJIUJINCH B TETPAIN).



HEPEYEHDB ITPAKTUYECKHUX PABOT

KouunyecTBo
Ne HaumeHoBaHnue padoTbl
4acoB

1. Crioco6b1 xpaneHust 00paboTKH U niepeayn nHPOopMaLun 2
2. M3mepeHne KonnuecTBa nHPOpMaIum 2
3. IIpumenenue teopemsl Lllennona 2
4, [IprMeHeHne TeopeMbl OTUETOB 2
5. Ornpezerienne NponycKHOM ClocCOOHOCTH KaHaia 2
6. ITouck SHTpONMHM CIIy4alHbIX BEIUYHMH 2
1. Pacuer BeposiTHOCTEIH 2
8. DHTPONUHHOE KOJIMPOBAHKE 2
9. CocraBieHue 3aKOHa pacipeaeeHus BeposSTHOCTEN 2
10 [IpakTH4yeckoe MPUMEHEHUE PA3TMYHBIX AITOPUTMOB CKATHS. 9

" | CpaBHeHHe U aHAJIU3 APXUBATOPOB
11. | Koauposanue no anropurmy Xaddmana 2
12. | TabauuHO-CHMBOJIBHOE KOJIUPOBAHUE 2
13. | Hudporoe koaupoBaHue 2
14. AHAJIOTOBOE KOJTUPOBAHHE 2
15 [TpakTueckoe npuMeHeHue kpunrorpaduu. M3ydyenne u 5

" | CpaBHUTENIbHBIA aHAJIU3 METOJI0B IU(POBAHMSL.
16. | Kpunrorpadus ¢ CAMMETPHYHBIM KITFOYOM, C OTKPBITHIM KIFOUOM. 2
17 [[IudpoBanue ¢ ucnonp3oBanuem nepecranoBok. Lludposanue ¢ 2

" | HCHOJB30BAHUEM 3aMEH
Bcero uacos 34




IIpakTuyeckasi padora Nel
Ha3panue mnpakTudeckoil padorbl: CrnocoObl XpaHeHUsT OOpadOTKU U
nepegayy nHpopMauuu

Ilean padoThl: CHOPMHUPOBATH YMEHUS CUCTEMATU3UPOBATh U YIIOPSIIOUNBATh
nokyMeHTsl Ha [1IK, opraHn3oBbIBaTh UX pa3MellicHUEe, XpaHCHHE, 00pabOTKY, TTONCK
U miepenaqdy ¢aiios

3HAHMA (AKTyaIu3aLms):
— BBl U POPMBI IPEJICTABICHHS HH(DOPMALINY;
— METOBbI U CPEACTBA ONPEIEICHNS KOJINUECTBAa HH(POpMALUK.

yMeHHMS:
— IPHUMEHSTH 3aKOH aJTUTUBHOCTH UH(POPMALINH.

3JIeMEHThI KOMIIETEHUMiA ¥ JIUYHOCTHBIX Pe3yJIbTATOB!

OK 1 Bribupate crnocoObl pemeHus 3a1ad IpodecCHOHaIbHON J1eATENbHOCTH,
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2 OcymiecTBisiTh TOUCK, aHAIW3 M HHTEPHpeTaluio uHOOpMaIiy,
HE0OXOAMMOM /ISl BBIMIOJIHEHUS 3a/1a4 PO()ECCUOHATBHOM IEATETbHOCTH.

OK 4 Pabortarh B KOJUIEKTMBE U KOMaHJE, 3(p(PEKTUBHO B3aMMOJECHCTBOBATH C
KOJUIEraMHU, PYKOBOJICTBOM, KJIIUEHTaAMHU.

OK 9 Hcnonb3oBaTh MH(OPMAIMOHHBIE TEXHOJOTUH B MPOdecCHOHATBHOU
NEeATENBHOCTH

I[IK 1.3. O6ecneunBaTh 3amuTy WHOOpPMAIMU B CETH C HCIOJIb30BaHUEM
IPOrPaAMMHO-AIAPATHBIX CPEACTB.

Teopernuecknii MaTepuaJ:

Nudopmarnmonnsie mpolecchl HEBO3MOXKHBI 0€3 CpeACTB TNepedadyr U
MpeACTaBIeHUs] MH(POPMALIMM, IOCKOJbKY 3adacTyro uH(popmanus TpeOyeTcs B
MECTE€, TEPPUTOPHAIBHO YIAAJICHHOM OT MCTOYHMKA €€ BO3HHKHOBEHUS, W JIOJKHA
ObITh TpelCTaBiI€Ha B BHUIE CHUMBOJIOB, OOpPa30oB M CHUTHAJOB, MPUTOIHBIX MAJis
BocnpusATus notpeduteneM. CoBpeMeHHbIE CPEACTBa CBSA3M CIIOCOOHBI MepeaBaTh
uHdopmarmo B 000l (popme: TenmedoHHBIE, TEIEBU3UOHHBIC, TenerpadHbIe
COOOIIeHMsI, MAacCUBBl JAHHBIX, IE€4YaTHble MaTepuaibl, ¢ortorpapuu u T. 1. B
COOTBETCTBUM CO CHEIU(UKONW TepeaBaeMbIX COOOIICHUI OpraHU3yeTcs KaHal
nepenayn uHGOpMaIMd — COBOKYITHOCTh TEXHUYECKUX CPEJICTB, 00EeCeUunBaOLINX
neperayy CHUTHaJOB OT MCTOYHMKA K moTpeOuTento. OCHOBHas XapaKTepHUCTUKA

KaHaJIa mepejayil — CKOPOCTh Mepeaaun HHPOpMaIluu, a €€ IpeIeTbHO JOMyCTUMOE
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3HAYECHHUE HA3BIBAIOT EMKOCTHIO KaHaJIa, KOTOpas OrPaHUYMBACTCS IIUPUHOM MOJIOCHI
KaHana U mymoMm. Kanan CBS3M COEQUHSET NEPENaT4nK U IMPUEMHHUK C IOMOIIBIO
JUHUM  CBSI3U, KOTOpas MOXET ObITh MPOBOJHOMW, KaOelmpHOW, paauo,
MHKPOBOJIHOBOM, ONTUYECKOM WM CHOYTHUKOBOW. IIpumepamm nvHUN CBA3M
ABJIAIOTCS  TENE(QOHHBIE U BBIUUCIUTEIbHBIE CETH, CETH TEJIEBU3UOHHOIO U
panuoBenIaHys, MOOMJIBHON CBSI3U, CIIyTHUKOBBIE TEXHOJIOTMH IEpPENaydl JaHHbBIX.
OCHOBHOE TOCTOMHCTBO Mepeadyn HHPopMaluu B HUPpoBoil popMe 3aKiItodaeTcs B
BO3MO>KHOCTH HCIIOJIb30BAHMSI KOJMPOBAHHBIX CUTHAJIOB, OOECIEYEHHUs 3alllUThl
uH(GOpPMaIlMU U HAWIYYIIEero crnocoda npuema. J{iis nmpencraBieHus nepeaaHHoN Win
XpaHuMoi MHGOpPMAIIUN MOTPEOUTEIIO UCIIONB3YIOTCS MPOIECCHl BOCTIPOU3BEACHHUS
¥ OTOOpaKeHHUS.

Xoa padoThI:

[lepen Hayanom pabOTHl HEOOXOIUMO O3HAKOMUTBCS C TEXHUKOW 0€30MacHOCTH
npu paboTe Ha KOMIIBIOTEPE U MIPABUIIAMHU TIOBEJICHUSI B KOMIIBIOTEPHOM KJlacce.

1. Bxmouure IIK u 3arpy3ure OC, BBequTe CBOI Napoib U JIOTHH.

2. Cosmaiite mOpTQONAMO TPYNIBL, 3apaHee 3aroToBUTh  (poTorpaduu
OJIHOTPYIITHUKOB.

3. Cosznatp o0uryro manky Ha cepeepe noja umeHeMm Iloprgouano rpynmsel, B
KOTOPYIO oMecTuTe (hoTorpaduu 0HOTPYIITHUKOB.

4. Cospats nanky noj umeneM [lpakruxka OTH.

5. HaOpaTb B 0IHOM M3 TEKCTOBBIX PEJaKTOPOB TEeKCT U3 10 mpeanoxkeHuil Ha
Temy «Most ipodeccusi».

6. BcraBuTh B HAOpaHHBIN TEKCT PUCYHOK.

7. Coxpanutb Tekct B manke IIpakrmka OTH\ Ilpakruka 1 noag mMmeHem
Most npodeccus.

8. Co3marb TUTYJBHBIN JUCT ¢ o0miel ¢otorpadueil U Ha3BaHUEM TPYIIIHL:
CHELHAIbHOCTh U HOMEp TPYIIIIHI.

9. OdopmuTts mHCT Ha cedsi: 3aMucaTh JaHHbBIS: JaTa POKICHUS, HOMEP IIIKOJIbI,
Xx000H, BCTaBUTh CBOIO (poTorpaduro.

10. Coxpanuth mannbie B manky Ilpakruka OTH\ Ilpakrtuka lmox coeit
bamuei.

11. OTKpPBITH CBOIO IJEKTPOHHYIO MOYTY.

12. OtnpaButh, HaOpaHHYy!0 HHGOPMAIMIO IO SJIEKTPOHHOW TOYTE CBOEMY
OJTHOTPYIIITHUKY .

13. Tlomyunth HHGOPMAIIUIO TIO SJIEKTPOHHON TIOUTE.

14. Jlo6aBuTh MHGOPMALIMIO OJHOTPYNIHUKA B CBOW JOKYMEHT M COXPaHUTH
noj (pamMuiusiMu (CBOSL U OAHOTPYIIITHUKA).



15. OtnpaButh, HaOpaHHYIO HH(POPMAIMIO TO AJIEKTPOHHOM IMOYTE IPYyroMy
OJTHOTPYIIITHUKY.

16. B pe3ynpTaTe momyuutcs (aiisi, B KOTOPOM COACPKHUTCS BCsA UHPOpMALIHS O
rpynrne. [lomydennsiit ¢aiin coxpanute nog umeHem Mosi rpynmna

17. Omeéemovme na KonmpoavHble 60RPOCHL:

— Kak nponcxoaut c60p u XpaHeHHE TaHHBIX?

— Kak npouncxoaut nepenayda JaHHBIX?

— W3 KakuxX TEXHOJOTMYECKHUX TMPOIECCOB COCTOUT IMpolecc 0oO0paboTKu
uH(popmanun?

— Kak ocymiecTBisieTcs: BbIBOJ TaHHBIX?

18. Opopmume u coaitme omuem npenooasamento (obpazey omuema
npeocmasenen ¢ Ilpunoicenuu 2).



IIpakTnueckasi padora Ne2
Ha3Banue npaktuueckoii padorbi: M3mepenue konmuuecTBa nHpopManuu

Heap padoThbi: HAYYUTHCS U3MEPATh MHYOPMAIMIO PA3TUYHBIMH METO/IaMHU,
UCIOJb30BaTh IpaBWila MEPEBOAA MHPOPMALMM U3 OJHUX EIUHUL] U3MEPEHUS B

IpYTHE.

3HAHMA (AKTyaIu3aLus):
— BBl U POPMBI IPEJICTaBICHUS HH(DOPMALINY;
— METOBI ¥ CPECTBA ONpPE/IEICHNS KOJINUecTBa HHPOpMaInu.

YMEHUA:
— IIPHMCHATH 3aKOH aJAUTHBHOCTH I/IH(i)OpMa]_II/II/I.

3JIEMEHThl KOMIIETeHINIA:

OK 1 BbiOuparb cnocoObl pemieHus 3aaad MpoPecCHOHAIBHON JIEATEIbHOCTH,
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2 OcymiecTBIATh MOUCK, aHATIW3 U UHTEPIPETALMIO HH(OPMAIIIH,
HEOOXOAMMOM JIs1 BBIIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 4 Paborarh B KOJUIEKTUBE U KOMaHJ€, 3PPEKTUBHO B3aMMOJEHCTBOBATD C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMHU.

I[IK 1.3. ObGecneunBath 3amuTy HHGOPMALUM B CETH C HCIOJIb30BAaHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernueckuit MaTepua:

NupopMaTHBHOCTH COOOIICHHUS 3aBUCUT OT MHOTHX TIPHYHH.

CymiecTByeT HECKOJBKO MOAXOJ0B K BOMPOCY MH(DPOPMATUBHOCTH COOOIICHUS:
CcyObeKMUBHbLLL (cooepoicamenvHulll, 00beKmusHbll (anghasummubwiii) u
8EPOSIMHOCIHBLIL.

CooepoicamenvHulli N00X00:

Hayunblif moaxo Kk omeHke cooOuieHuit Obu1 npeaioxex eme B 1928 roay P.
Xaptiu.

[TycTh B HEKOTOPOM COOOIIEHUU COAEPIKATCS CBEJICHUS O TOM, YTO MPOU3OIILIO
omHO u3 N paBHOBEPOSTHBIX coObITUH. Torma KojguyecTBO WHGOPMAIIUH,
3aKJIFOYEHHOE B 3TOM COO0IIeHNH, - | 6ut 1 yncio N cBs3anbl popmynoi:

2'=N (1)

riae | — komuyecTBO HHpOpMaIUK Ui HHHOPMATUBHOCTH COOBITHS (B OMTaX);



N — 9ucI0 paBHOBEPOSTHBIX COOBITUH (YHCIIO BO3MOXKHBIX BHIOOPOB).

CrnenoBaTeNnbHO, UHDOPMAMUBHOCTNL COOLIMUSL PABHA
| =log:N (2)

Ipumep Nel: Ilpu yragsiBaHUM 11€JI0TO YKCiIa B Auarna3oHe oT 1 g0 N ObLI0
nosryueHo 8 out uapopmaruu. Yemy paBao N?
Pewenue: JIng Toro 4ro0Obl HAWTH YHUCIO, JTOCTAaTOYHO PEIIUTh YpPaBHEHHUE
N=2' rue | = 8. Ilockoneky 28 = 256, To N = 256. CneioBaTenbHO, IPU yrabIBAHAN
00010 MEeJIOro YKciia B 1uana3zone ot 1 10 256 noiydaeM 8 6uT nHMOpMAaIIUH.

ObvekmusHblil N00X00:!

Nudopmanus paccMaTpuBaeTCsl KaK MOCIEA0BATEIbHOCTh CUMBOJIOB, 3HAKOB.

KonuyecTBO cCMMBOJIOB B COOOIIIEHUN HA3BIBACTCS OuHOU cooOujeHus. OCHOBOM

T000T0 SA3bIKA SBISIETCS al(aBUT.

AndaBut — 310 HaAOOP 3HAKOB (CUMBOJIOB), B KOTOPOM OIIPECIICH UX MOPSIOK.

Ecte andaBur, KoTOphIi MOXKHO Ha3BaTh JOCTATOYHBIM. ITO andaBUT
MOIIIHOCTBIO 256 cuMBOJIOB. AundaBuT u3 256 CUMBOJIOB HCHOJB3YETCS IS
IPEICTABJIEHUS TEKCTOB B KoMnbioTepe. [Tockombky 256=28, To ogun cumBon 3toro
andaBuTa «BecuT» 8 OUT.8 OUT MH(POPMAILIUK TPUCBOUIN CBOE Ha3BaHUE — OAMT.

Ecnu onun cumBon andaButa Hecer 1 OailT mHboOpmanuu, TO HAAO MPOCTO
COCUUTATh YUCJIO CHUMBOJIOB, MOJYYEeHHOE 3HAUCHUE AAcT MH(GOPMAIIMOHHBIN 00beM
TeKcTa B OalTax.

Jlns BeramcieHus oobema napopmanuu V UCIOIb3YIOT GOpPMYITy:
V=K (3)

rae | —-nHpopmManmoHHBI BEC OJHOTO CUMBOJIAa U HaxoauTcs no gopmyne (1),
rae N — momHoCTh andasuTa (KOJUIESCTBO CUMBOJIOB);
K — Konn4ecTBO CUMBOJIOB B COOOIIEHUU (TEKCTE).

Hpumep No2: Ilnemsa “O06e3bsiHBI” TUIIET TUCHhMA, TOJIB3YACH 32-CUMBOJIbHBIM
andasurom. Ilnems “Cronsl” momw3yercss 64-cuMBONBHBIM asipaBuToM. Boxam
mieMeH oOMeHsunch mnuchbMaMmu. [lucemo miaemenu “O06e3bsiHbl” comepxano 90
CUMBOJIOB, a mucbMoO TuiemMeHu “Cmonbr” — 80 cumBonoB. CpaBHHUTE 00BEM
uHopMalm, coepxaiiencs B mucbMax.

Pewenue: Momuocty andaButa miemenn “‘O0e3bsiHBI’  paBHa 32,
MH(OPMALIMOHHBIH Bec 0JHOrO cuMBoa aindasuta | = 109232 = 5 6ur. Komuvectro
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uHpopManu B Tekcte, coctosmeM u3 90 cumBosioB, paBHo V= 90*5 = 450 6ut =
56,25 Gaifr.

B mo6oil cucteMe eauHHI] M3MEPEHHS CYIIECTBYIOT OCHOBHBIC €IMHHIIBI H
mpou3BOAHBIC OT HUX. Jlms wu3MepeHwss OoJbIIUX O0BEMOB HMH(POpPMAIIUU
UCTIONB3YIOTCS TIPOM3BOAHBIE OT OaifTa eMHMIIBL:

1 xunobaiit = 1 K6 = 2%° Gaiir = 1024 6aiita; 1 meradaiit = 1 M6 = 219 K6 =
1024 K6

1 rurabaiir = 1 I'6 = 219 M6 = 1024 M6 = 1048576 K6 = 1073741824 Gaiir

1 Tepabaiit = 1024 I'GaiiT; 1 [letabaiit = 1024 Tepabaiit; 1 sx3abaiit = 1024
[16auT

1 3errabaiit = 1024 sx3a0aiT; 1 HorTadanT = 1024 3eTrTabalt

Xoa padoThI:

1. Bwvinoanume nepegoo edounuy usmepenHus ungopmanuu:
a). 5 KoOaiir=__ Gaiir=__ 6ur;

06).  Kb6aiitr= _ Oaiir = 12288 0wur;

B). _ Koaiitr=__ OaiiT =213 6ur;

r). _ I'Gaiir = 1536 Moaiit = __ KOGaWT;

n). 512 K6ait=__ Oaiir=__ 0ur;

e). 4I'6aiit 5K6aiir 8000 6ut =  MoOaiir;
K). 2 Ko6aiir 8008 6ut = Oailt;
3). 2%36ur=__ T0aiir.

2. Hcnonwvzysn cooeporicamenvHblit no0X00 K UMEPEHUIO UH oOpmMauuu,
peuwiume 3a0auu:

a). Omnpenenure KOIWYECTBO WHGOPMAIUU, MOJYYCHHOE MPU OTraJbIBAHUU
yucia u3 narepBaia ot 0 go 31;

0). CoobOmienne o ToM, uto MBaHOB »uBeT Ha 12 3Taxke HeceT 4 Outa
uHpopmanuu. OnpenenuTe KOJIMYECTBO ITAXKEN B IOME.

B). Illapuk Haxomutcs B ogHOM U3 64 smuukoB. [locuuraiite cooOuieHust o
TOM, TJI¢ HAXOAUTCS IIAPUK;

r). Omnpenenure KOMMUECTBO OUT MHGOPMAIMK B COOOIIEHUU O TOM, YTO HA
cBeTo(ope rOpuT 3€JICHBIIN CBET;

n). Onpenenure KOMMYECTBO WHGOPMAIMH, TMOITYYEHHOW BTOPBIM HUTPOKOM
IIPU UIpE B KPECTUKHU-HOJIMKM Ha Moje 8X8, MOCie MEepBOro Xo/a NEPBOrO UIpoKa,
UTPAIOIIETO KPECTUKAMU;
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e). Bnl OpocaeTe nBa KyOMKka ¢ HAaHECEHHBIMHU Ha rpaHsax Iudpamu ot 1 110 6.
Omnpenenure, CKOJBKO OUT WH(OpPMAIUK HECET COOOICHUE, YTO Ha OJHOM KYyOHWKe
BbITIaJIa TPOKA, a Ha IPYTrOM — IMSITepKa.

3.  Hcnonws3ysa angpasumnslii R0OOX00 K U3MepeHUuI0 ungopmayuu, pewiume
3a0auu:

a). CooOmenue, 3anucaHHoe OykBamu 64-X CHMBOJBHOTO amngaBUTa,
conepxkut 20 cumBosioB. Omnpenenute, Kakoil o0beM HHGOPMAIIMM OHO HECET.
Pe3ynbTaT nepeBectu B OANTHI;

0). Hudopmammonnoe coobmienue odobemom 1,5 Koaiita comepxkut 3072
cumBoiia. OmpenenuTre KOJIUYECTBO CHMBOJIOB, COJEpKAlIUXCA B andaBuTe, IpU
HOMOIIIM KOTOPOTO OBLIO 3aIIMCAHO 3TO COOOIIEHHUE;

B). IloxcuuraiiTe KOIMYECTBO KUIOOANUT MH(OpPMAIMU B TEKCTE, €CIU TEKCT
coctouT u3 600 CHMBOJIOB, @ MOIITHOCTh UCTIOJIB3YEMOTO adaBuTa — 128 CUMBOJIOB;

r). Jns 3ammcu Tekcra MCHOnb30BaICs 256-cUMBOIBHBIN andaBut. Kaxmas
ctpanuia coaepxkut 30 crpok mo 70 cumBoiOB B cTpoke. Ompeaenure oObeM
nH(pOpMauu, CoepKallelcsa B 5 CTpaHHIaX TEKCTa;

n). JlazepHblil MpUHTEP MEYaTaeT CO CKOPOCTHIO B cpenHeM 7 KOUT B cekyHIy.
CKolbKO BpeMEHU MOHAAOOUTCS ISl pacnedyaTkul 12-TH CTpaHUYHOTO JIOKYMEHTa,
€CJIM W3BECTHO, YTO HAa OJHOM CTpaHUle B cpenHeMm 1o 45 cTpok, B cTpoke 60
cuMBOJIOB (1 cumBox — 1 GaiiT). Pe3ynbrar okpyrauTe A0 UEI0W YacTH;

e). HNmeercs 2 Tekcta Ha pa3HbIX s3bIKax. lIepBbIil TEKCT ucnonb3lyer 32-
CUMBOJIBHBIA andaBuT u comepkuT 200 CHUMBOJIOB, BTOPOH — 16-CHMBOJIBHBIM
andasutr u comepxur 250 cumBoioB. Onpenenure, Kakol W3 TEKCTOB COICPKUT
OoJplIEE KOJIMYECTBO MH(OPMAIIMU U Ha CKOJIBKO OUT;

k). Omnpenenure KOJUYECTBO CHMBOJIOB B COOOIIEHHWM, 3alMCAaHHOM C
MoMOIIbI0  16-cCUMBOJILHOTO ajiaBuTa, €CIM 00BEM 3TOrO0 COOOIIEHUS COCTABUII
1/16 M6;

3). Juga 3amMcu COOOIIEHUS HCMOJIb30BaiCsA 64-CUMBOJIBHBIA  angaBuT.
Kaxnas crpanuna coxepxkut 30 ctpok. Bee coobuienne copepkut 8775 06ailToB
uH(popmaIuu 1 3aHuMaet 6 crpanui. Onpeaenure KOJIM4eCTBO CHUMBOJIOB B CTPOKE.

4.  Pewume 3a0auu na usmepenue uHpopmayuu:

a). Cuwurtas, 4TO KaXIbli CHMBOJI KOAMPYETCS OJHHUM OalTOM, OIIEHUTE
uHopmaImoHHbi 00BeM creayromero mpemntoxkenus: «HTML — 310  s3bIK
TUIEPTEKCTOBOM Pa3METKU JOKYMEHTA;

0). PasBemuuk A. benmoB momkeH mepenath coobmieHue: «MecTo BCTpedd
u3MeHUTh Henb3sa. FOctac» Ilenenrarop ompeznenseT MeCTO mHepenayu, €Cid OHa
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nuTcss He MeHee 2 muHYT. C Kakod CKOpocThio (OMT/C) MOJDKEH mepeaaBaTth
paguorpaMmy pa3BeIuuK?

B). CKOJIBKO pa3IMYHbIX KOMOWHAIMA MOXHO MOCTPOHTb, UCIIOJIB3YS YETHIPE
JIBOUYHBIX pazpsiaa?

5. Pewume ypasnenue. 16" 6ur=128 Koaiita.

6. Omeemvme na KOHMPOILHBIE BONPOCHL:
— Ilepeuncnure NOIX0bI K U3MEPEHUIO HHPOPMAIIUH;

— 3anummre GopMyIy BhIUHMCIECHU 00beMa HHPOPMALIUU.

7. Odopmume u coaitme omuem npenooasamento (obpazey omuema
npeocmaenen ¢ Ilpunoxncenuu 3).
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IIpakTnueckasi padora Ne3
Ha3zBanue npakruyeckou padorsl: [Ipumenenne reopems! Lllennona

Heap padoThl: HAYYUTHCSA U3MEPATH HH(POPMAIIUIO, UCTIONB3YST BEPOITHOCTHBIN
NOJAXOJ, IPUMEHATh JaHHBIM METOJ IIPU PEIICHUU 3a4ad.

3HAHUS (aKTyaJIn3aIus):
— METOJIBI ¥ CPEJICTBA OTPE/ICTICHUS KOJIMIeCTBa HH(POPMAITUH.

YMEHUS:
— ucnosb3oBath hopmyny lllenHona.

3JIEMEHTHI CJICAYOINX KOMIICTeHIH:

OK 1 BbiOuparb cnocoObl pelieHus 3aaad MpoPecCUHOHAIBHON JIeATEIbHOCTH,
IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2 OcyiiecTBIATh MOUCK, aHATIN3 U UHTEPIPETALMIO HH(OPMAIIUH,
HEOOXOAMMOM i1 BBIIOJTHEHUS 33124 PO ECCUOHATIBHON AESITENbHOCTH.

OK 4 Paborarh B KOJUIEKTUBE U KOMaHJE, 3(p(PEKTUBHO B3aMMOJECHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMU.

I[IK 1.3. OOGecneunBaTh 3amuTy HHGOPMALUM B CETH C HCMOJIb30BAHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernuecknii MmaTepuaJ:

B >x13HM k€ MBI CTaIKUBAaEMCSl HE TOJIBKO C PaBHOBEPOATHBIMHU COOBITHUSMU, HO
¥ COOBITUAMHU, KOTOPBIE UMEIOT Pa3HYIO0 BEPOSITHOCTh peaTn3aIiiu.

Hanpuwmep:

1. Kornma cooOmiaroT MporHO3 MOTrojbl, TO CBEJAEHUS O TOM, UYTO OyAET OXKIb,
0oJiee BEPOSITHO JIETOM, a COOOIIICHUE O CHETe - 3UMOH.

2. Ecm Ha o3epe xuBet 500 yrok u 100 ryceit, TO BEpOATHOCTh MOJCTPEIIUTH HA
0XO0T€ YTKY OOJIbIIIe, YeM BEPOSITHOCTh MOJCTPEIUTD I'yCH.

3. Ecnu B menike nexat 10 Oenbix mapoB U 3 4epHBIX, TO BEPOATHOCTh JOCTATh
YEepHBIH 11ap MEHBIIIE, YeM BEPOSITHOCTh BBITACKUBAHUSI OEJIOTO.

4. Ecnu ogHa W3 CTOPOH KyOuka Oyaer Oojee TSXeNoW, TO BEpPOSTHOCTD
BBIMAJICHUS 3TON CTOPOHBI OyJIET MEHbIIIE, YeM APYTUX CTOPOH.

Kaxk sviyuciums xonuuecmeo UHQbOPMaL;MM 6 COO6W€HMM 0 maKkom coovimuu?
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JU1g 3TOro HeoOXOJUMO HCIOJIB30BaTh CIEAYIOILYI0 (GOPMYIly, MPEAJIOKEHHYIO
B 1948 r. amepukanckuM MaTeMaTuKOM U nHxkeHepoM Kinogom IllenHoHOM:

I =—§ p. log, p. (1)

rae | - kommuecTBO nHpOpPMaHH;

N - KOTMYeCTBO BO3MOYKHBIX COOBITHI;

pi - BeposTHOCTH i-ro coObiTHs (p = K/N, K — BenmumHa, mokasbIBaroIias,
CKOJIBKO pa3 MPOHU30IILJI0 HHTEPECYIOIIEe HAC COOBITHE).

OTOT MNOAXOJ K ONpEeeiIeHUI0 KOoJudecTBa MHQPOpPMAlUM  HA3bIBACTCS
8EPOSIMHOCHHBIM.

st coObiTuii ¢ paBHOU BeposTHOCTBIO (pi=1/N) konudectBO uHGMOpMAIUU
paccuuThIBaeTCs o Gpopmyrie:
| =—> 'log, --log, N @

- ;N ng: gz

KonuyecTBeHHass 3aBUCUMOCTb MEXKIY BEPOATHOCTBIO COObITUSA (p) M
KOJIMYECTBOM MH(POPMAIUK B COOOIIEHIH 0 HeM (1) BhIpaskaeTcst (pOpMyIION:

| = log,(1/p) (3)

IMpumepNel:B nenpo3paunom memouke xpanstces 10 6enbix, 20 kpacHbix, 30
cuHux u 40 3eneHbIx mapukoB. Kakoe xonudecTBO nHPopMaruu OyaeT coAepKaTh
3pUTETHLHOE COOOIIIEHUE O IIBETE BEIHYTOTO IIApUKA.

Pewenue:

T.K. KOJIMYECTBO IIAPUKOB PA3IUYHBIX IIBETOB HEOJWHAKOBO, TO BEPOSITHOCTU
3pUTETBHBIX COOOIICHWH O T1IBETE BBIHYTOIO U3 MEMIoYKa IMIaphKa TaKKe
pa3IMYaloTCA U PaBHBI KOJWYECTBY IIAPUKOB JIAHHOTO I[BETA, JIEJICHHOMY Ha oOIee
KOJIMYECTBO MIAPUKOB:

pi—=01.p.= 02;p.=03; p,=0,4.

CoObITHSI HEPAaBHOBEPOSTHBI, IOATOMY JUIS  OMNPEACIICHUS  KOJMYECTBA
uH(popMaIuu, COAEPKAIIErocs B COOONICHHH O IIBET€ IIapUKa BOCIOJIb3YeMCS
bopmymoii(4)

= -(0,1log,0,1 + 0,2'109,0,2 + 0,3109,0,3 + 0,4109,0,4) 6ur ~ 1,85 Gura

KomndectBo mHbopMaIuu, coaeprxaiieecs B CHMBOJIE, KOTOPOE OMPEACIISICTCS

94acTOTOM ero mosiieHusi, pasHo: 109, (1/pi), out u onpenensiercs mo Gopmyie (1),
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I7ie Pi — BEPOATHOCTH (OTHOCHTENIbHAS YacTOTa) 3HaKa HOMEp | JaHHOTO aihaBUTa U3
N 3HaKOB.

Xoa padoThI:
1. Pewmume 3a0auu, ucnoiviys 6epOAMHOCHHLLIL HOO0X00 K UBMEPEHUIO

uHgopmayuu:

a). B xopobke 5 cunux u 15 kpacHbIX mapukoB. OnpenaenuTe KOIU4eCTBO
uH(GOpPMaIIMU B COOOIIEHUH O TOM, YTO M3 KOPOOKH TOCTAIM CUHH [IAPUK;

0). B kopoOke Haxomarcs KyOMKH TpeX IIBETOB: KPACHOTO, >KEJITOr0 M
3eneHoro. [Ipuyem >kenThiX B J1Ba paza OoJbllle KPACHBIX, a 3€JCHBIX Ha 6 OOJbIIe
yeMm xkenTbix. CooOllieHne 0 TOM, YTO U3 KOPOOKHM CIy4alHO BBITAIMIIN >KEITHIN
KyOuk, coaepxayno 2 Outa wuHdopMauuu. OnpenenuTe KOJUYECTBO 3€JIECHBIX
KyOHMKOB;

B). CTyIOeHTbl TpYINIbl H3Y4alOT OAMH U3 TPeX SA3bIKOB: aHIJIUICKUH,
HeMeukul win ¢panuy3ckuil. [lpuyem 12 CcTyaeHTOB HE ydaT aHIJIMHACKHA.
CooO1iieHre, 4TO CIIy4ailHO BBIOpaHHBIA CTyJAeHT lleTpoB W3y4aeT aHTIUNCKUIA,
HeceT logp3 Outr umHpopmanuu, a uyro MBaHOB H3y4yaeT Qpaniy3ckuid — 1 Our.
CKOJIBKO CTY/ICHTOB U3y4arOT HEMELKAN S3BIK?

r). B komonme comepxutrcs 32 kaptel. M3 Kosoabl ciydailHBIM 00pa3om
BBITSIHYJIM Ty3a, IOTOM €ro IMOJIOKWJIM 00paTHO W meperacoBainu kojony. Ilocne
ATOr0 W3 KOJIOABl OMNATHh BBITSHYJIM ATOro e Ty3a. Kakoe KoauyecTBO OHWT
uH(pOpMAITUU B CyMME COJIEPKAT 3TH JBa COOOIICHUS?

n). B cocrase 16 Baronos, cpeau kotopbix K — kyneitnsie, I1 — miaukaptaeie u
CB — cnansnsie. Coobiienne o ToMm, 4To Bail apyr npuesxaer B CB Hecer 3 Outa
uH@opmaruu. OnpeaenuTe, CKOJIbLKO B roe3/ie BaronoB CB;

€). VYYEHHUKHU TPYIIIbI, COCTOSIIETO U3 21 YenoBeka, U3y4aloT HEMELKUN WIIN
dbpany3ckuii s3pikd. COOOIIEHHE O TOM, YTO YYEHUK A HM3ydaeT HEMEUKHUH S3bIK,
HeceT logy3 6ut napopmanmu. CKOIBKO YeTOBEK U3y4atoT (PpaHIly3CKui sS3bIK?

x). B smuke nexart nepuarku (O6enble u yepHbie). Cpean HUX — JBE MHapbl
yepHbIX. CooOIIeHHE O TOM, YTO U3 SIIMKA JOCTANIM MMapy YEPHBIX MepUYaToK, HeceT 4
outa nuapopmanuu. CKoJIbKO Map ObLIBIX NEPUYATOK OBLIO B SIIUKE?

3). B xop3une nexat Oenblie U yepHble mapbl. Cpeau HUX 18 YepHBIX MIapoB.
CoobOmieHue 0 TOM, YTO W3 KOP3WHBI JIOCTanu Oenblid 1map, HeceT 2 Outa
uHpopmanuu. Onpeennure KOJIMYECTBO HIAPOB B KOP3UHE;

u). B Benmepke y pnibaka kapacu u uiyku. Lllyk B Bemepke 3. 3putenbHoe
COOOIIeHre O TOM, YTO W3 Beapa JOCTainM Kapacs, HeceT | Outr wmHboOpmarmm.
CKoJIbKO BCEro pbl0 nmomMai pbioak?
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k). Ha aBTOoOyCcHOIl OCTaHOBKE OCTAHaBIMBAIOTCS JBa MaplIpyTa aBTOOYCOB:
Ne 5 u Ne 7. Yuenuky naHo 3a/iaHue: ONpPENeIUTh, CKOJIBKO MH(POPMAIIUN COACPIKUT
COOOILIEHUE O TOM, YTO K OCTAHOBKE mojomIen aBTooyc Ne 5, 1 ckosibko nHpOpMauu
B COOOIIEHUH O TOM, 4TO nozouen aBrodyc Ne 7. YuyeHuk mposein uccienoBanue. B
TEUYEHHUE BCETr0 paboyvero AHs OH MOJCYMUTAN, YTO K OCTAHOBKE aBTOOYCHI MOAXOINIH
100 pa3. 13 aux — 25 pa3 noaxoaui aBTodyc Ne 5 u 75 pa3 moaxoaui aBTooyc Ne 7.
CrnenaB npeAnonokeHue, YTo ¢ TaKOM ke 4acTOTOM aBTOOYCHI XOIAT U B IPYTH€E JIHU,
YUEHUK BBIYHMCIUI BEPOSITHOCTH MOSBJICHUSI Ha OCTaHOBKE aBToOyca Ne 5: p5= ..., u
BEPOSATHOCTH MOSIBJIEHUSI aBToOyca Ne 7: p7 = ...

n). B samuke nexat 36 KpacHbIX MU HECKOJBKO 3eJeHbIX si050K. CooOleHue
«UM3 smuka gocranu 3eneHoe s1010ko» HeceT 2 6ura upopmanuu. CKoJIbKO 100K B
SIIUKE?

M). B konueptHom 3ane 270 neBymiek ¥ HECKOJIbKO roHoMIel. CoolieHue
«IlepBpIM W3 3ana BBIMAET IOHOWA» coAepkuT 4 Outa uHPopmanuu. CKOJIBKO
IOHOILIEH B 3aJle.

2. Omeembvme Ha KOHMPObHBIE BONPOCHL:
— [IpuBeauTe npuMepbl COOBITHI C pa3HON BEPOSITHOCTHIO PeaIn3allii;

— Kak BBIYHUCIUTDH KOJTUYECTBO I/IH(l)OpMaIlI/II/I B COO6HI€HI/II/I 0 TaKUX COOBITHAX?

3. Ogopmume u coaiime omuem npenooaeamento (odpazey omuema
npeocmaenen ¢ Ilpunoxncenuu 3).
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IIpakTuuyeckas padbora Ned
Ha3Banue npakruyeckou padorbl: [Ipumenenne TeopeMsl OTYETOB

I.[e.m; paﬁon: HAaYIUTBHCA CUHTC3UPOBATH CUTHAJIBI IO JUCKPCTHBIM OTCUHCTAM
B COOTBCTCTBHH C TeopeMoﬁ KoTtenpHUKOBA.

3HAHUSA (aKTyaJIn3aIus):
— METOJIBI ¥ CPEJICTBA OTPEISICHIS KOJIMIeCTBa HHPOpMAITUK;
— CIocoObI nepenayu 1udpoBoi HHPOpMAITUH.

YMEHHUs:

— MPUMEHSATH TeopeMy KoTenpHHUKOBA.

3JIEMEHTHI CJIeAYIOIMX KOMIIeTeHIMIA:

OK 1 Boibuparb criocoObl pelieHus 3aaad mpoecCHOHAIBHON JIeITeTbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 Ocy1iecTBiATh MOUCK, aHATIW3 U UHTEPIPETALNIO HHHOPMAITIH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MpO(PeCcCUOHaTBLHON AESTEILHOCTH.

OK 4 Paborarh B KOJJIEKTUBE U KOMaHJie, d)PEKTUBHO B3aUMOJICHCTBOBATDH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMEHTAMHU.

[IK 1.3. O6ecneunBaTh 3amuTy HWHGOPMAIIMM B CETU C HCIOJIH30BAHUEM
MPOTpaMMHO-aNnapaTHbIX CPEJICTB.

Teopernuecknii MmaTepuaJ:

Ilepexoax OT aHAJIOrOBOrO CHUTrHajga K JOUCKpeTHOMYy s peanmn3auuu [[OC
OCYUIECTBJISIETCS ~ Olepauuedl  JMCKpeTU3auuu. Bpemennas  Ouckpemusayusi—
MpeCTaBIeHHE HenmpephiBHOTO curHaia X(t) B Bujae mMocieaoBaTeIbHOCTH BHIOOPOK

OTJCIbHBIX 3HAYECHWM CUTHaJIa, B3STHIX B JMCKPETHbIE MOMEHTHI BpeMeHH. Eciu
UHTEPBAABl |  MEKIYy COCEOHMMH BBIOODKAMH OIMHAKOBEI, IMCKPETHU3AIHIO
Ha3bIBAIOT PABHOMEPHOL.
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[Ipu 3TOM Jduckpemmuvle cueHanbl ONUCHIBAIOTCS PEHIETYATHIMU (QYHKUHUSIMU
BHUJIA

X("T) = 3 x@®3(nT ). 1)

N=—o0

X(t) x(nT)

v
\
\
—
.
T
e
,
’
\
\
AN
N
~
y

tnT
Pucynox 1.
YeM MeHbIIIC IHAr JIMCKPETH3AlUH, TeM OJIMKE IMCKPETHBIA MPOIece K
HenpepbiBHOMY, T.¢. ipu T — 0 X(NT) — X(t).

Oco0oe BHHMaHHME TPH TEPEXOJe OT AHAJIOTOBHIX CUTHAJIOB K JMCKPETHBIM
CJIeIyeT yJEIUTh TOMY, YTOO HE MOTEPATh UX HEKOTOPbIE TapaMeTphl, T.€. COXPAHUTD
UX UHPOPMATUBHOCTb.

OgnuM U3 (PyH/IaMEHTAJIbHBIX TOJOKEHUNM TEOPETHUECKOM pPaTuOTEXHUKH,
YCTaHABIMBAIOMIUM BO3MOXHOCTh CKOJb YTOJHO TOYHOTO BOCCTAHOBJICHHS
MTHOBEHHBIX 3HAUYEHUN CHTHAJa C OTPAHUYCHHBIM CIEKTPOM HMCXOS W3 OTCUETHBIX
3HAYCHHUM, B3ATHIX Yepe3 paBHbIC IPOMEKYTKH BPEMEHHU, SBISICTCS Teopema
KorenpHukoBa.

Cornacuo teopeme KortenbHukoBa (1933r.), ecnu cnekTpajibHasi TMJIIOTHOCTH

X() curnana X ¢buHUTHA, T.e. CYIIECTBYET TaKO€ 3HAYCHUE O=®  yro
|X (co)| =0 mpu @ Z®s  To Takodl CHrHAI MOXHO TOYHO BOCCTAHOBHTE
(MHTEpNONIMPOBATH) MO €0 3HAYCHUSIM (0TCUETaM), B3SITHIM B MOMEHTBI ty =nAt , TIe
© sino, (t —nAt
x(t)= D x(nAt) o )
— o, (t—nAt) ()

JIJIsl BOCCTAHOBJICHUSI aHAJIOTOBOTO CUTHAJIA TI0 €ro JAWCKPETHBIM 3HAYCHUSIM
UCTIONIb3yeTCsl  BoccTaHaBiuBaromud  ¢unetp. Ilpu ucnonp3oBanun  GUIbTpa,
MIOCTPOSCHHOTO METOAOM MPSIMOYT'OJIbHOTO BECOBOTO OKHA B PE3yJbTaTe PE3KOTro
oOpe3anust kpaeB ero X Bo3nukarot mynbcanuu [ n66ca. J{ns yBenumuenus kadecTna
BOCCTAHOBJICHHSI aHAJIOTOBOTO CHTHaJIa TMPUMEHSIOT BECOBOe B3BemmBaHue WX
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¢unbTpa. Cpeau HamboJiee MIMPOKO HU3BECTHBIX BECOBBIX (DYHKIMI paznuyaroT
ClIeIyIOIIue:

* [IpsamoyronbHyro w, =1, 0<k<N -1;
27K .

" XOMMUHT  w, =0.54-0.46C0s

XaHHa W, = %(— cos(Nz—ﬂklj + 1j ;

bmkmana w, =0.42-0.5 cos(ﬁ—”klj

Ipumep 1

[Ilycte Ha BXOJ aHAJOTOBO-LIM(POBOTO Mpeodpa3zoBaresis MOCTYMAaeT
rapMOHHYECKHH curHai ¢ yactoroi f (mepuog T = 1/f).9acTOThI KCXOIHOTO CHrHAIA

[IpoBeaeM MUCKPETH3AIMIO BXOJHOTO aHAJOrOBOIO CHUTHANA C IEPUOIOM

JTMCKPETH3AIMH T, MEHBIIIMM TOJIOBHHBI IIEPHUOJIa BXOJAHOTO CUTHAIA T (PUCYHOK 2).

IVAYAY,

Pucynoxk 2

OueBHIHO, YTO JIHUCKPETHBIC OTCUETHl CHUTHAjJa OJHO3HAYHO HE OTOOpakaroT
GbopMy HCXOTHOTO CHUTHAJIAa, B YACTHOCTH 110 TOJYYHBIIUMCS TOYKaAM MOXKHO
MTOCTPOUTH TAPMOHUYECKUN CUTHAJ C TIEPHOJIOM [ yiexax., OTIUYAIOIIUMCS OT MEpUOJa
ucxoaHoro cur”ana T. Tlepuon Tk OOTBIIE TIEpHOAA HCXOAHOTO CHUTHaNa T,
COOTBETCTBEHHO YaCTOTa MEHBIIIE, YACTOThI HCXOqHOro curHaina f (pucynok 3).

Al

Pucynox 3
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Jauubiit 3¢ deKT Ha3bIBaeTCS CTPOOOCKOMMUECKUM I (PEKTOM HIIM aTUACUHTOM.
OH 3akimoyaeTcs B MOSIBICHHM JIOKHOM HU3KOYACTOTHOW COCTAaBIIOIIEH MNpU
JUCKPETU3AllMM CHUTHaja C YacTOTOM MEHbIIEeH YJIBOECHHOM YacTOThl HMCXOJHOIO
curHaja (WM C TEpUOAOM OONBIINM TOJOBHUHBI TMEPHOAA HCXOAHOTO CHTHaja),
OTCYTCTBYIOIIEH B UCXOJIHOM CUTHAJIE.

Ipumep 2

YMEHbIIMM TEpUoJl AUCKPETH3alMU JO0 TOJIOBUHBI MepUofa HCXOJAHOIO
aHAJIOTOBOTO CHTHANIA (YaCTOTy JUCKPETH3AIMH YBEJIUYUM JI0 yIBOSHHOM YacTOTHI
UCXOJIHOTO CUTHaNa). B maHHOW cuTyaluu BO3HUKAET HEOMPEAEIEHHOCTh HayalbHOU
(a3bl 1 aMIUIUTY Il CUTHAJA, IPY 3TOM YacTOTa UCXOHOTO CHUTHaIa HE MCKaKaeTCA.
B kpaiiHem ciiyuae MBI MOXXEM IOJIyYUTh OTCYETHl CHTHAajla paBHBIE HYJIIIO

{RVATAYA

Pucynox 4

(pucyHoOK 3).

IIpumep 3

[IpogomxkuM  yMEHbBIICHHE TepHoja  Juckperm3amm. Eciou  mepuon
JTUCKPETU3AINKA MEHBIIE ITOJIOBUHBI TIEPHO/a KCXOAHOTO CUTHAJIA, TO OYEBHUIHO, YTO
yepe3 IMOJYYUBIIHECS IMOCTe OIMU(POBKHM TOYKH MOYKHO ITOCTPOHMTH TOJIBKO OJIMH
TApPMOHUYECKUIA CUTHAJI, COOTBETCTBYIONTUH MCXOAHOMY, 0€3 MCKaKCHHUS HadaIbHOM
¢da3pl, aMIUIUTYJbI U YacCTOTHI (PUCYHOK 5). JlaHHOE yTBepXKIeHHE TEOPETUUYCCKH
000CHOBaHO, U MBI €r0 MPUMEM 0€3 JJ0Ka3aTeIhCTBRA.

PucyHnoxk 5
Takum oOpa3zoM, sl aJeKBaTHOTO BOCCTAaHOBJICHUS] TAPMOHUYECKOTO CUTHaja
MO0 JTUCKPETHBIM OTCUETaM, YacToTa IUCKPETHU3aIMH JOJDKHA OBITh HE MEHBIIEe
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IIOJIOBUHBI 4acTOThl CUTHaJIa. YacToTa paBHAs MOJOBUHE YaCTOThl JUCKPETU3ALUU
HasbIBaeTcs yactoroi Haiiksucra fy = f/2.

JlanHO€ yTBEpKIeHHE MOKHO 0000IIUTh CIEAYIOIUM 00pa3oM:

AHaJIOrOBBI CHUTHAJ C OIPAaHUYCHHBIM CIIEKTPOM MOXKET OBbITh BOCCTAHOBJICH
OJIHO3HAYHO U 0€3 UCKaKEHUI 10 CBOMM JUCKPETHBIM OTCUYETaM, B3SITHIM C YaCTOTOU
0oJbIIIel yIBOCHHON MaKCUMaJIbHON YacTOTHI B CBOEM CIIEKTpE.

f0> 2-Finax (1)

JlanHOE yTBEpKIEHME H3BECTHO Kak Teopema KoreabHMKOBa (B 3amaaHON
autepatype Teopema HajlikBucra-lllennona) unu reopema orcuetoB. B pa3anaHbIx
MCTOYHHKAX B (POPMYIMPOBKE TAHHON TEOPEMBbI MOTYT OBITh PAa3IN4YMsl, OCHOBHBIM
U3 KOTOPBIX SABJISIECTCS 3HAK cpaBHEHUS B opmytie 1: f0 > 2-Fax uin f0> 2-Finax. Mbl
MpUACPKUBAEMCS (POPMYIHPOBKH CO 3HAKOM CTPOro 00Jibllle, TAK KaK IPH YacTOTE
olM(pPOBKM  paBHOM  MaKCUMaJIbHOM  YacTOT€ B  CIHEKTPE  BO3HUKAIOT
HEOJHO3HAYHOCTH HAa4YaJIbHOM (ha3bl U aMIUTUTY/IbI.

Ha npakTuke aHaAJIOTOBBIM CHTHAJI, KaK MPaBUIIO, OLU(POBBIBAIOT ¢ YACTOTOM B
HECKOJIBKO pa3 IMpPEBBIIAIONIEN YABOCHHYIO 4YaCTOTYy B CHEKTPE CHUTHajla, XOTs
CYIIIECTBYIOT METOJUKH OIM(POBKU CUTHAJIA C HAPYIIEHUEM T€OPEMbI OTCUETOB.

Xoa padoThI:

1. B mabauunom npoueccope uzoopazume 2pagpuku cuzHa108:

a) CUHYCOMAAJbHBIN curHai yactotoi Skl 'i;

0) BUICOUMITYJIBCHI IPSAMOYTONBEHOM popmbl amuTenbHOCTHIO 0,25; 0,5; 1,0 mc;

B) BUJICOMMITYJILCHI TMII000pa3Hon popmel quTenbHOCThIO 0,5 Mc; 1,0 Mc.

2. Paccuumaiime u nocmpoiime uoeayibHble 6blOOPOUHBIE CUZHABL IS
CUTHAJIOB, NpH f,,6=5, 10, 20, 40 xI'm.

3. Omeemvme Ha KOHMPOIbHBLE BONPOCHL:
— Cdopmynupyiite Teopemy KoTenbHUKOBA NI CUTHAJIOB C OTPAaHUYCHHBIM
CIIEKTPOM.
— OOBSICHUTE TOTPEIIHOCTA CHUHTE3UPOBAHUS PEATbHBIX CHUTHAJIOB TIO

AUCKPCTHBIM OTCUCTAaM.

4. Ogpopmume u coaiime omuem npenooasamento (oopazey omuema
npeocmaenen ¢ Illpunoxcenuu 3).



IIpakTuuyeckas padbora NeS
Ha3Banue nmpakTtudeckoil padorbi: OmnpeaesieHue MPONyCKHOM CIIOCOOHOCTH
KaHala

Heap padoThbl: HAYUUTHCS PACCUUTHIBATH WHGOPMAIIMOHHBIE XapaKTEPUCTHKU
KAaHaJIOB IIE€PEIAYX JaHHBIX.

3HAHUS (aKTyaJIn3aIus):
— cnocoObl epeaayu HudpoBoit nuupopmanmu;
— METOBI ¥ CPEICTBA OMPEICIICHHS KOJTNYeCcTBa HH(OpMAITUH.

yMeHHs:
— NPUMEHATH TeopeMy KoTenpHHUKOBA.

3JIEMEHTHI CJIeAYIOIMX KOMIIeTeHIMIA:

OK 1 Bpibuparb criocoObl pelieHus 3aaad mpoecCHOHAIBHON JIeITeTbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcyiecTBisATh MOUCK, aHATU3 U UHTEPIPETALNIO HHPOPMAIIHIH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PEeCCHOHaATBLHOMN AeSTEILHOCTH.

OK 4 Paborarh B KOJUIEKTUBE U KOMaHJE, 3(p(PEKTUBHO B3aMMOJIECHCTBOBATH C
KOJUUIETaMH, PYKOBOJICTBOM, KIIMEHTAMM.

I[IK 1.3. Ob6ecrneunBaTh 3amuTy WHGOPMAlMM B CETH C HCHOJb30BAHUEM

IIPOTPAMMHO-ANNAPATHBIX CPEJICTB.

Teopernueckuit MaTepua:
ITycts curnanm -~ I[5]Ha BBIXOJIE KaHalla MPEACTaBISIET cOO0M CyMMy MOJIE3HOTO
curnama *u nryma ”(5}, r.e.78)= x{f}"'”{f}, npuYeM )y #6) crarucrnuecku

HE3aBUCUMBI. [[OIyCTUM, YTO KaHajl MUMEET OIPAHMYEHHYIO IOJIOCY NPOITYyCKaHUS

AR

HIUPUHON . Torma B cootBercTBUM ¢ Teopemoit KorenbHukoBa (cm. m. 1.5)

GyHukIHHA {5} xl) u nit) MOXHO TIPEJCTABUTh COBOKYIHOCTAMU OTCUeTOB »i, %

u i=1,2,...,£., e L=2M0F T

. IIpu 3TOM CTaTUCTUYECKHE CBOWCTBA CUTHAja x)
MOXHO omnucate MHoromepHoii [1PB W{xl’x2=“'=x£]=w{x), a CBOWCTBA IIymMa —
HPB W[?EI,HE,...,?EE}=W[?E}.

[IpomyckHasi CrOCOOHOCTh HEMPEPBHIBHOTO KaHalla OMPEENSIeTCs CISAYIOUUM
obpazom:
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o1
C=fim —max I(X.7) (1)

Ix.7)

rac — KOJIM4YCCTBO I/IH(l)OpMaHI/II/I 0 KaKoH-JImoo peaim3aliii CUI'Halia x{f'}

JIUTCIBHOCTH T, KOTOPOC B CPCAHCM COACPKHUT pCaln3alivsl CHUI'HAJIa _}F[f.} TOH XK€

JINTCIBHOCTH T , d MAKCUMYM HIICTCA 110 BCEM BO3MOJKHBIM PACIIPCACIICHUAM w{x].

Xoa padoThI:

1. Pewuume 3a0auu:

1. Yucno cumBosioB andaBura M = 4. BeposATHOCTH MOSABICHHUS CHUMBOJIOB
paBHbI cootBercTBeHHOpPl = 0,15; p2 = 0,4; p3 = 0,25; p4 = 0,2. JlnurenbHOCTH
cumBosioB t1 = 3c; t2 = 2¢; t3 = 5S¢, t4 = 6¢c. Uemy paBHa CKOpPOCTh Iepeaadu
COOOIIIEHNM, COCTABICHHBIX U3 TAKUX CUMBOJIOB?

2. CooOIlIeHHsT COCTAaBJICHBI M3 MATH KAYeCTBEHHBIX MPU3HAKOB (m = 5).
JIMUTeNbHOCTh 3JIEMEHTAPHON NOCKUIKU t= 20Mc. Onpenenutp, 4eMy paBHA CKOPOCTh
nepenayy CUTHAJIOB U HH(OpMaIUu.

3. Omnpenenuth MPOMYCKHYIO CIOCOOHOCTh OWMHAPHOTO KaHajla CBA3M,
criocobHoro mnepenaBath 100 cumBoioB 0 wiam 1 B eAUHUIly BpEMEHHU, MPUYEM
KOKIBIH W3 CHMBOJIOB HCKaXaeTcs (3aMEHSETCS IPOTHBOIOJIOXKHBIM)  C
BeposiTHOCThIO p = 0,01.

2. Pewuume 3a0auu:

1. Yepes ADSL-coenunenue ¢aitn pasmepom 0,25 MobaiT nepemaBancs 8
cekyHl. CKOJIbKO CeKyH] moTpedyeTcs 1yt nepeaaun ¢aiina pazmepom 800 Koant?

2. Mozaem miepena€t maHHble cO cKOopocThio 1MOuT/cek. Ilepenaya TekcToBOTrO
daiina 3ansna 30 cekyna. Omnpeaenurte, CKOJIbLKO CTPAHMI] COAEpKal MepeaaHHbI
TEKCT, €CJIM U3BECTHO, UTO OH ObLI MpecTaBieH B koaupoBke Unicode, a Ha oHOM
ctpanuie — 3072 cumBona?

3. Kakoe konmmdecTBo OaliToB Oymer mepenaBaThes 3a 1 cexynmy. Ilo kaHamy ¢
npomyckHoi criocooHocTeio 100 Kout/c?

4. IlponyckHas cniocoOHOCTh KaHana cBsizu 1 Mout/c. Kanan He moaBsep:keH
BO3JICHCTBUIO IIyMa (HampUMeEp, ONTOBOJIOKOHHAs JMHUSA). Omnpenenure, 3a Kakoe
BpeMs OyJieT nepeaan aitn oobemom 2 MOair.

5. [IponyckHasi crnocoOHOCTh KaHaja cBs3u 1 MoOut/c. Kanan mnonaBepxkeH
BO3JICHCTBUIO IITymMa, MO3TOMY H30BITOUYHOCTh KoAa Tmepenauu cocrtabisieT 20%.
Omnpenenure, 3a Kakoe Bpems OyaeT nepenan daiin oobemMom 2 MOaiT.
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6. JlokymeHT oObeMoM 5 MOalT MOXXHO TMepenarh C OJHOT0 KOMITbIOTEpa Ha
JAPYroi IByMs CIIOCOOaMH:

a) CxaTh apXUBaTOPOM, MIEPEIATH APXUB MO KaHATY CBS3H, PACIIAKOBATh.

0) [lepenaTs o KaHATY CBSA3U O€3 UCIIOJIB30BAHUS apXUBATOPA.

7. Kakolt croco0 ObIcTpee M HACKOJBKO, €CIM CPEIHSsl CKOPOCTh Iepenadyu

JAHHBIX TI0 KaHaldy CBSI3U coCTaBisieT 222 OUT B CEKyHAY, OOBEM CKaTOTO
apXuBaToOpoM JoKyMeHTa paBeH 20% OT MCXOIHOro, BpeMms, TpeOyemMoe Ha CiKaTue
JTOKYMEHTa— 8 CEKyH/I, Ha PaCIIaKOBKY— 2 CEKyHbI?
B otBeTe Hamumute OykBy A, eciu criocod A Owictpee, unu b, eciiu OpicTpee croco6
b. Cpa3y nocne OykBbl HallMIIUTE KOJWYECTBO CEKYH]I, HACKOJBKO OAWH CIOCO0
ovicTpee apyroro. Tak, Hampumep, eciu crocod b OwicTpee crocoba A Ha 23
CEeKYH/Ibl, B OTBETe HYKHO HamucaTb b23. CIOB «CEKyHI», «CEK.», «C.» K OTBETY
100aBIIATh HE HY>KHO.

8. loxymeHnT (06e3 ymakoBKH) MOYKHO IepefaTh IO KaHaly CBS3H C OJHOTO
KOMIIbIOTEpa Ha Jpyrod 3a 40 cek. Eciu mpenBapuTelbHO yNaKoBaTh JOKYMEHT
apXWBaTOpOM, TiepeAaTh YIAKOBAHHBIM JOKYMEHT, a I[IOTOM paclakoBaTh Ha
KOMITBIOTEpE TMOJy4yaTens, To oOliee Bpems mepenaud (BKIIOYAs YMaKOBKY U
pacrnakoBky) coctaBut 20 cek. Pasmep ynakoBaHHOTO JgokymeHTa cocTaBiiser 20%
pasMepa MCXOAHOro JokyMeHTa. CKOJBKO BCEro BpeMEHM (B CEKYyHJaxX) YIUIO Ha
YIAKOBKY M PaclmakoBKy JaHHBIX? CJIOB «CEKYH/», «CEK.», «C.» K OTBETY J00aBJISITh
HE HYXHO.

9. Ilo kaHamy CBSI3M TIEpemaeTcsl IMOCIea0oBaTeNbHOCTh cuMBoioB "0" m "1"
paBHOi mamurenbHOocTH 0=0,71 Mc. BepoATHOCTH MOSIBIEHUS CUMBOJIOB PaBHBI
p(0)=0,1; p(1)=0,9. Onpeaenuts CKOPOCTh NepeAaayn UHGOPMALMU U MPOMYCKHYIO
CIIOCOOHOCTh KaHaJa CBA3H.

3. Omeemvme Ha KOHMPOIbHBLE BONPOCHL:

— Yto Takoe MpomycKHas CIOCOOHOCTh KaHaia mnepeaaur uHdopMauuu? Yewm
OTJIMYAETCSl TPOIYCKHAs CIOCOOHOCTh OT CKOPOCTH TMepenayu MHGOpMAIUU 10
KaHay CBSI3U?

— Yem oTimuaercs nHGOPMAITMOHHAS CKOPOCTH Mepeladl OT TEXHUYECKOU, U B
KaKUX €UHUIIAX 3TU CKOPOCTU U3MEPSIOTCS?

— Kak u3mensieTcss mpomyckHasi ClioCOOHOCTh JAUCKPETHOTO KaHayia CBSI3U TIPH
BO3/ICHCTBUM HA KaHaJl ITIOMeX.

— Kakue nmapameTpbl BIUSIOT Ha 00bEM CUTHAJA.

— OT 4yero 3aBUCHUT IPOITYCKHAsI CIIOCOOHOCTH HEMPEPHIBHOTO KaHasla CBSI3U.
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4. Ogpopmume u coaiime omuem npenooasamenro (oopazey omyema
npeocmasnen ¢ Ilpunoixicenuu 3).
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IIpakTnueckasi padora Ne6
Ha3Banue npakruyeckou padorbl: [louck sHTpOnMY CirydaiiHbIX BEJIMYHUH

Hean paboThl: HAYYUTHCS BBIUUCISATH SHTPOIHUIO CITy4aiiHON BETUUYHHBI.

3HAHUS (aKTyaJIn3aIus):
— TIPHUHIUIBI KOJUPOBAHUS U ICKOIUPOBAHUS HH(DOPMAITUH;
— METOBI ¥ CPEICTBA ONPEICICHHUS KOJMIeCcTBa HHPOpMAITUH.

YMEHHUSI:
— TPUMEHSTH 3aKOH aJIUTUBHOCTH HH(POPMAIIUH.

3JIEMEHThI CJIeAYOINX KOMIIeTeHIHIi:

OK 1 BriGupate crocoObl pemeHus 3a1ad npoeCcCUOHATBLHON ESITENbHOCTH,
MPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM.

OK 2 Ocy1iecTBiATh MOUCK, aHATIW3 U UHTEPIPETALNIO HHDOPMAITIH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPpOo(PeCcCHOHaATBLHON AeSTEILHOCTH.

OK 4 Pabortatp B KOJJIEKTUBE U KOMaHJE, 3P(EKTUBHO B3aUMOJICHCTBOBATH C
KOJUIEraMHU, PYKOBOJCTBOM, KJIUEHTaAMHU.

I[IK 1.3. OOecneunBaTh 3amUTy HHGOpPMAIMM B CETU C HCIOJIb30BAHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernueckuit MaTepua:

OHTponusi B Teopur HHPOpPMALlUM — Mepa XAaOTUYHOCTH HHQOpMaIuH,
HEONPEACIEHHOCTh TOSBICHUS KaKOTO-THOO0 CMMBOJIA IepBHYHOro andasurta. [Ipu
OTCYTCTBUU HUH(POPMAIMOHHBIX MOTEPh YHCIECHHO pPaBHA KOJIMYECTBY HH(OpMALIUU
Ha CHMBOJI IIEpEIaBacMOT0 COOOIIICHMSI.

Tak, BO3bMEM, HaANpUMEP, MOCIECAOBATEIbHOCTh CHUMBOJIOB, COCTABJISIFOIINX
KaKoe-Tu00 MpemIoKEHHEe Ha PYCCKOM s3bike. KakIplii CHMBOJ TOSBIISIETCS C
Pa3HOM YaCTOTOH, CJIEIOBATEIIbHO, HEONPEAECIEHHOCTh IMOSBICHUS JISI HEKOTOPBIX
CUMBOJIOB Oouibllie, yeM Juisi pyrux. Eciaum ke ydecTb, 4TO HEKOTOpHIE COUYETAHUS
CHMBOJIOB BCTPEUAIOTCA OYEHb PEIKO, TO HEOMpeAeJEHHOCTh emnié Oosee
yMEHBITAeTcsl (B 3TOM Cydae TOBOPSAT 00 AHTPOIMUU n-oro mopsaka). Konmemnrmu
uH(pOpMAIIMKM ¥ SHTPOIIUU UMEIOT TUIYOOKHE CBSI3M JIPYT C APYroM, HO, HECMOTpPs Ha
3TO, pa3pabOTKa TEOPUH B CTATUCTUYSCKON MEXaHHUKE U TCOPUH MH(POpMAITUH 3aHsIa
MHOTO JIET, YTOOBI CAEIaTh UX COOTBETCTBYIOIIUMHU JAPYT APYTY.
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OHTpONUS HE3aBUCUMBIX CIYyYalHBIX COOBITHI X C N BO3MOKHBIMU COCTOSTHUSIMU
(ot 1 mo N) paccuuthIBaeTcs 1Mo GopMyie:

H(z) = —> pl(i)log, p(i)
=1

1)
DOra BenWMYMHA TAaKKE HA3BIBACTCS CpeoHell  OdHmMponueu  coooujeHusl.

1

10%2 .
Benuunna p(i) HA3BIBACTCS YACMHOU SHMponuell, XapaKTepU3YIOMEenH TOJIBKO i-

€ COCTOSsIHUE.

Taxum 006pa3oM, SHTpOIHUS COOBITHUS X SBISIETCSI CYMMOMW C MPOTHUBOIOJIOKHBIM
3HAaKOM BCEX IPOU3BEJCHUIA OTHOCHTEIbHBIX YACTOT TIOSBJICHHUS COOBITHS |,
YMHO>KEHHBIX Ha MX K€ JBOMYHbIC JJOrapu(pMbl (OCHOBaHUE 2 BBIOPAHO TOJBKO IS
ynoOcTBa paboThl ¢ HMH(pOpPMAIMEH, MPEICTaBICHHONW B JBOUYHON (opme). DTo
OmpeAeNeHNue Ui JUCKPETHBIX CIyYalHBIX COOBITHM MOXKHO pPACIIMPHUTH IS
GyHKIIMY pacpeiesICHUs] BEPOSITHOCTEH.

[IleHHOH BBIBEJ 3TO OMpPEAEICHNE YHTPOIHH U3 CIASAYIONINX MPETOI0KECHUN:

- Mepa J0JDKHA OBbITh HEMPEpPHIBHOM; T.€. M3MEHEHUE 3HAUEHHUS BEIMYMUHBI
BEPOSATHOCTH HAa MAajyl0 BEJIMYMHY JOJDKHO BBI3BIBATh MAalIO€ PE3yIbTHPYIOIIEE
M3MEHEHUE SHTPOIINY;

- B ciayyae, Korja Bce BapuaHThl (OyKBbl B MPUBEJCHHOM HPHUMEPE)
PAaBHOBEPOSITHBI, YBEIIMYEHHWE KOJIMYECTBA BapuaHTOB (OyKB) JOKHO BCeraa
YBEJIMYUBATH TIOJTHYIO SHTPOIHIO;

- JIOJDKHA OBITh BO3MOXKHOCTH CJeiaTh BHIOOp (B Haimiem mpumepe OykB) B
7IBa Iara, B KOTOPBIX DHTPOMHS KOHEYHOTO pe3ysibTaTa MOJDKHA OyJeT sSBIeTCS
CYMMOM 3HTPONUHU MPOMEKYTOUHBIX PE3YJIbTATOB.

[lenHOH MOKa3al, 4To JH000€ OMpeAeNieHue YHTPOINH, YIOBIECTBOPSIOIIEE STUM
IPEATIOJIONKEHUSIM, TOJKHO OBITH B (hopMme:

—K Zp(-a’] log, p(i)
i=1

1)

riae K — koHcTaHTa (M B ACHCTBUTEILHOCTH HYHA TOJILKO JIJISl BEIOOpA €IHMHHII
U3MEPEHU).

[HlenHon ompenenw, 4to wu3Mepenue HHTponuu (H= —pilogpr — ... —

pnl0Qg2pn), MpUMEHsIEMOE K MCTOUYHUKY HH(DOPMAIIUH, MOKET ONPEICIUTh TPeOOBaHUS
K MUHUMQJIBHOM MPOIYCKHON CIIOCOOHOCTH KaHaia, TpeOyeMoW i HaJeKHOU
nepegayn mHGOpMaIMK B BUJE 3aKOAUPOBAHHBIX JBOMYHBIX umcel. Jlis BeIBOAa
dbopmyIibl [Ilennona HEOOXOIUMO BBIYHCIIUTH MaTeMaTHIECKOE
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OKUJIaHUE«KOJINYecTBa MHGOpMaLK», coAepKaulerocs B IUGpe U3 HCTOYHUKA
nHdopmaruu. Mepa sHTponuu llleHHOHa BBIpakae€T HEYBEPEHHOCTHh peaTU3AINH
ciydyaiiHOW mepeMeHHOW. Takum oOpa3om, IHTPOIMHMS SBISETCS PAa3HULICH MEXITy
uH(popMaleH, coaepxKaiiencss B COOOIIEHNH, U TOM YacThi0 MHPOPMAIUHU, KOTOPas
TOYHO H3BECTHA (WJIM XOpOIIO Tpenckazyema) B cooOmeHuu. [Ipumepom 3TOro
SABISIETCA ~ M30BITOYHOCTH  SI3BIKA —  HMEIOTCS  SIBHBIE  CTAaTUCTUYECKHUE
3aKOHOMEPHOCTH B MOSIBJICHUH OYKB, IMap MOCJIe0BATEIbHBIX OYKB, TPOEK U T.J.

B o6mem cinydae b-apHas suTpornus (rae b pasHo 2,3.... ) ucrounukad = (S,P) ¢
UCXOMHBIM aniaBuToM S= {ay, ...,An} W JUCKPETHBIM PACIPEICICHUEM BEPOSTHOCTH
P={p1, ..., Pn} TaE Pi sIBIIICTCS BepOITHOCTHIO ai(Pi=P(ai)) onpenensercss GopMyJIoi:

n
Hy(S) = — sz- log, p;
= @
Hz6bimounocmo IIOKAa3bIBACT, KaKasa A0 MaKCHMaJIbHO BO3MOKHOH Ipu
3aJaHHOM o0beMe aﬂ(baBI/ITa HCONIPECACIICHHOCTHU HC UCITOJIB3YCTCS HCTOYHHUKOM.
1 =(Hmax-Hu)/Hmax, (3)
rac Hu — OHTpPOIINA pacCMAaTpUBACMOI'0 HCTOYHHKA, Hmax — MaKCHUMaJIbHO
BO3MOYKHOE 3HAUYEHHE €r0 DHTPOIUH, KOTOPOE MOXKET OBITh JOCTHTHYTO MOA00POM
pacinpcaciCcHuss u HHKBHH&HHeﬁ B3aNMO3aBUCHUMOCTHU 3JICMCHTOB aﬂ(baBI/ITa. TaK,
I TUCKPETHOIO HCTOYHHKA C M »iemeHTaMN

HmaleogzM (4)

IIpumep:
N3meputenbHOoe  YyCTPOMCTBO  BBIpaOAaThIBAET  BPEMEHHBIE  WHTEPBAJIbI,

pacripesiefieHHble ciaydaHeiM oOpa3oMm B mpenenax ot 100 mo 500 mc. Kak
W3MEHUTCS SHTPOMUS CIIy4YalHOW BEJTUYUHBI PU U3MEHEHUU TOUHOCTHU U3MEPEHUS C

1 mc no 1 mkc?

Pemenmue.
I[Ipu TouHOocTH IMC pAWCKpeTHas cly4ailHas BelMYMHAa X — PE3yjbTaT
500-100

U3MEPEHUSI — MOXKET PaBHOBEPOSITHO IIPUHUMATh OJHO M3 nN=———=400
3HaueHui. DHTponus paBHa H,(x)=log,n.

IIpn TowyHOCTM IMKC JHCKpETHas ciydailHas BeEJIWMYMHA X — PE3yibTaT
WU3MEpEHNUs — MOXET PABHOBEPOATHO IIPUHAMATh OJIHO u3

500-100 o
m=—rs—= 400-10° =1000n 3Ha4eHuit. JuTporus pasHa H,(x)=log,m.
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HN3meHnenue sHTpOonnu

AH (x)=H,(x)—H,(x)=1log, m—log,n =log,1000n —log, n = log ,1000 ~ log ,1024 =10
our.

DOHTponus yBelInyuiach npuMepHo Ha 10 Our.

Xox pa0doThI:

1. Pewiume 3a0auu:

1. Haiimure sHTpONUIO 71 Ykciia OebIX IIApOB IMPHU U3BJICYEHUH JIBYX IIApOB
U3 YpHBI, COJIeprKallel 1Ba OENIbIX U OJJUH YEPHBIH 1Iap.

2. Hayimure SHTPONMIO IS YMCIAa KO3BIPHBIX KapT NPU U3BJICYECHHUH JIBYX KapT
13 KOJIoAbl B 36 KapT.

3. Kakyro cTeneHbp HEONPENENICEHHOCTH COAEPKUT ONBIT YraJblBaHUS CYMMBI
OYKOB Ha M3BJIEUEHHOMN KOCTU U3 IOJHOTO Habopa TOMUHO?

4. Haiiiure SHTPONUIO I YKCJIA Ty30B IPHU M3BJICYCHHUH TPEX KapT U3 KapT C
KapTUHKAMM.

5.  Haiigute  muddepeHnuanbHyl0  SHTPONHUIO I  PaAaBHOMEPHOIO
pacrpeneneHus.

6. Haiinure auddepeHmanbHy0 SHTPOMUIO JUIsl IMOKA3aTEeIbHOTO 3aKOHA
pacupeneneHus, €ciii U3BECTHO, YTO ClIydaiiHasl BEIUYMHA X IPUHUMAET 3HAUCHHE
MEHBIIIE €IMHULIBI C BEPOSITHOCTHIO 0,5.

2. Omeembvme Ha KOHMPOIbHbIE 6ONPOCHL:

—Kaxk onpenensiercs SHTpoOnus IUCKPETHBIX CIIyYalHBIX BEJINYNH?

—IIpuBeauTe NpUMeEphl SHTPOIUM IS KJIIACCUYECKHUX 3aKOHOB PacIpeieICHUsI.

3. Ogpopmume u coaiime omuem npenooasamento (0opaszey omuema
npedocmaenen ¢ Ilpunoxcenuu 3).
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IIpakTuyeckasi padbora Ne7
Ha3Banue npakruyeckou padorbl: Pacuer BeposTHOCTEN

He.]'ll) paﬁoTbI: HAY4YUTHCS PCIIATh 3a1a49M C 9JICMCHTAMH TCOPHUHU BEPOATHOCTH.

3HAHUS (aKTyaJIn3aIus):
— TIPHUHIUIBI KOJUPOBAHUS U ICKOIUPOBAHUS HH(DOPMAITUH;

— MCTOIBI U CPCACTBA OIIPCACICHNA KOJINYCCTBA I/IH(i)OpMaHHH.

YMEHHUSI:
— TPUMEHSTH 3aKOH aJIUTUBHOCTH HH(POPMAIIUH.

3JIEMEHTHI CJIeAYIOIHNX KOMIIeTeHIMIA:

OK 1 Boibuparb criocoObl pelieHus 3a1ad mpoecCHOHAIBHON JIeITeTbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymiecTBisiTh TOWCK, aHAJIW3 M HHTEPIpETanio HHOOpMaInH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPpOo(PeCcCHOHaATBLHON AeSTEILHOCTH.

OK 4 Pabortath B KOJUIEKTHBE M KOMaHJIe, 3(H(PEKTUBHO B3aUMOJICHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMEHTAMHU.

I[IK 1.3. OOGecrnieunBaTh 3amuTy WHGOPMAlMM B CETH C HCHOJb30BAaHUEM
IpOrpaMMHO-aNMNapaTHbIX CPEJCTB.

Teopernueckuit MaTepuas:

JIIsl KONMMYEeCTBEHHOTO CpPaBHEHHMS COOBITHH IO CTENEHU BO3MOYKHOCTH HX
MOSIBJICHUSI BBOAUTCS YMCJIOBAasi Mepa, KOTOpasi Ha3bIBA€TCS BEPOSITHOCTHIO COOBITHSI.
BeposTHOCTBIO CITy9aifHOTO COOBITHSI Ha3bIBAETCS YMCJIO, SIBJISIONICECS BRIPAKCHUEM
Mepbl 00bEKTUBHOM BO3MOXKHOCTH TTOSIBJICHUSI COOBITHSI.

Benuuunsl, onpenensronre, HaCKOJbKO 3HAYUTEIIbHB 00 bEKTUBHBIC OCHOBAHHUS
PacCUUTHIBATh HA TIOSIBJICHHE COOBITHS, XapaKTEPU3YIOTCS BEPOSTHOCTHIO COOBITHSI.
HeoOxoaumMo TOMYEpKHYTh, YTO BEpPOSTHOCTH €CTh OOBCKTHBHAS BEIMYWHA,
CYIIECTBYIOIIAss  HE3aBUCHMMO OT TMIO3HAIOIMIETO W OOYCJIOBJIICHHas  BCed
COBOKYITHOCTBIO YCJIOBUM, KOTOPBIE CIIOCOOCTBYIOT TIOSIBJICHUIO COOBITHS.

OObsiCHEHUSI, KOTOPHIE MBI JIaJl TIOHSATHUIO BEPOSITHOCTH, HE SBISIOTCS
MaTEMaTHYECKUM OIPEIACICHHUEM, TaK KaK OHHM HE ONPENCISIOT 3TO ITOHSTHE

KOJIMYCCTBCHHO. CYHICCTByeT HCCKOJIBKO onpeneneHHﬁ BCPOATHOCTHU cnyqaﬁHoro
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COOBITHSI, KOTOpbIE WIMPOKO TNPUMEHSIOTCA MpPU PEUIeHUH KOHKPETHBIX 3ajad
(kmaccuyeckoe, akCHOMAaTHYECKOE, CTATUCTHIECKOE | T. 1.).

Krnaccuueckoe ompejeneHre BEpOSTHOCTH COOBITHS CBOJUT 3TO TOHSTHE K
OoJiee DJIEMEHTAPHOMY IMOHSATHIO PABHOBO3MOXXHBIX COOBITHH, KOTOPOE YXKE HE
NOJJICKUT OIPEACIEHUIO U TMPEIIONIaracTcsi UHTYUTUBHO scHbIM. Hampumep, ecnu
UrpajibHass KOCTh - OJHOPOJIHBIN KyO, TO BBIMAICHUS JIFOOOW M3 TpaHEH 3TOro Kyda
OyyT paBHOBO3MOKHBIMHU COOBITHSIMHU.

[Iycts mocToBepHOE COOBITHE pacmagacTcsi Ha NPaBHOBO3MOXKHBIX CIy4acs,
CyMMa KOTOpBIX JaeT coOwiTHe. To ecTh ciiydan H3N, Ha KOTOpbIE pacmhaaaercs,
HAa3BIBAIOTCS OJArOMPHUATCTBYIONTUMU JIJIST COOBITHSI, TaK KaK MOSBICHUE OJHOTO W3
HUX 00ECIIeYNBAET HACTYILJICHUE COOBITHS.

BepositHOCTH cOOBITHS OyAeM 0003HAYaTh CUMBOJIOM P.

BepostHocTb coOBITHUS paBHa OTHOILIEHUIO yucia CIIy4aeB,
OJIarONpUSATCTBYIOIIUX €My, U3 OOIlero 4uciaa €JUHCTBEHHO BO3MOJXKHBIX,
PABHOBO3MOHBIX 1 HECOBMECTHBIX CIy4aeB K YUCITY.

DTO €eCcTh KJIAaCCHYECKOE ONpEIEICHUE BEpOSATHOCTH. TakuM oOpazom, is
HAXOXKJECHUSI BEPOSITHOCTA COOBITUS HEOOXOJUMO, PAaCCMOTPEB PA3TMUHBIE HCXObI
WCTIBITAHUS, HAUTH COBOKYMHOCTh €IMHCTBEHHO BO3MO>KHBIX, PABHOBO3MOXKHBIX U
HECOBMECTHBIX CJIy4yaeB, IMOJCUMTATh OOIIee WX YHUCIO N, YHUCIO CIy4aeB m,
OJIarONpUSATCTBYIONIUX JAaHHOMY COOBITHIO, M 3aT€M BBIMIOJIHUTH pacyeT IIo
BBIIIIETIPUBEICHHOU (popMmyIie.

BeposiTHOCTh COOBITHS, paBHAs OTHOIICHHUIO YUCJIA OJIATOMPHUSTHBIX COOBITUIO
UCXOJIOB OIbITa K OOIIEMy 4YHCIy HCXOJIOB OIbITa HA3bIBACTCA KIIACCUUECKOU
BEPOSTHOCTBIO CITy4YaiHOTO COOBITHS.

N3 onpeneneHns BBITEKAIOT CIEYIOIIME CBOMCTBA BEPOATHOCTH:

CgoiicTBo 1. BepossTHOCTH JOCTOBEPHOTO COOBITHS paBHA €AUHUIIC.

CBoiicTBO 2. BeposSTHOCTh HEBO3MOKHOTO COOBITHS paBHA HYJIIO.

CaoiicTBO 3. BeposSITHOCTh Cily4ailHOTO COOBITHSI €CTh MOJIOKUTEIBHOE YHCIIO,
3aKIIFOUEHHOE MEXKAY HYJIEM U €IUHUIICH.

CgoiictBo 4. BepoATHOCTh HACTYIUIEHHS COOBITHUH, OO0Opa3yIOIUX TOJHYIO
rpyIIy, paBHA €IUHUIIE.

CgoiictTBO 5. BeposSTHOCTP HACTYIUIEHUSI TMPOTHUBOIOJIOXHOTO COOBITHS
OTIPEIEISAETCS TaK ke, KAaK U BEPOSITHOCTh HACTYIUJICHUSI COOBITHS A.

- YHCIIO CJy4yaeB, OJIArONPUSATCTBYIOIIMX TOSIBJCHUIO MPOTHUBOMOJIOKHOIO
coObrTusi. OTCIO/Ia BEPOSITHOCTh HACTYIUICHUS MPOTHUBOMOJIOKHOTO COOBITHUS paBHA
pa3HUIIE MKy €AMHULIEH U BEPOSITHOCTBIO HACTYIUICHUS COOBITUS A
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Xoxa paéoThi:

1. Ilpumenan ghopmynsl 014 eblvUCICHUA 8EPOAMHOCIU, PEUIUME 3A0AYU:

a). CoOpniTue B siBnsieTcs yacTHBIM citydaeM coObiThsa A. UeMy paBHBI HX CyMMa
Y TIPOU3BEICHUE?

0). Ilycts 4, B, C — cny4aitnble COOBITHS. BBISICHUTH CMBICIT PAaBEHCTB:

a) ANBNC=A
0) AuB UC = A.

B). Ilycts A, B, C — Tpu npou3BoibHBIX cOObITHS. HaliTu BeIpakeHUS IS
COOBITHI, COCTOAIINX B TOM, uTO U3 A, B, C:

a) [Iponzomnuio ToIbpKO 4;

0) Ipousonutu A u B, Ho C HE MPOU3OIILIO;

B) Bce Tpu coObITHS POM30IILIH;

r) [Ipou3sonuio mo kpaiiHe# Mepe OJTHO U3 ATHX COOBITHIA;

1) IMpousomnum o kpaitHelr Mepe J1Ba COOBITHS;

¢) [Ipon3omuIo 0JHO 1 TOJIBKO OJHO COOBITHE;

k) [Tpou3o1u10 1Ba ¥ TOJILKO JIBa COOBITHS;

3) Hu 01HO cOOBITHE HE TIPOU3OIILIO.

r).B ypue umeercs 10 mapos: 3 Oenbix u 7 4yepHbiX. 3 ypHBI Hayrajn
BBIHMMAIOT OJMH map. KakoBa BEpOsATHOCTH TOTO, YTO 3TOT Iap:. a) Oenblid; O)
YEepHBIN?

n). U3 cnosa «HAVYI'Al» wnayrag BbelOMpaerca oaHa OykBa. KakoBa
BEPOSITHOCTh TOTO, UTO 3Ta OykBa A? KakoBa BEpOSTHOCTh TOTO, YTO ATO TJIACHAS
OykBa?

e). Monera 6pocaeTcs nBa paza. HailTu BEpOSTHOCTH COOBITHIA:

1. A = {rep0 BhImaneT onuH pas};
2. B = {rep6 BbInaneT X0Ts ObI OAMH pa3};
3. C = {rep0O He BBIIIAZIECT HU Pa3y}.
K). bpocarorcs nBe MoHeThl. Kakoe u3 coOBITHI ABIIIETCS 00J1ee BEPOSITHBIM:
1. A = {MOHETBI JIATYT OJJUHAKOBBIMH CTOPOHAMH },
2. B = {MOHEeTHI IATyT pa3HbIMU CTOPOHAMHU }?

3). bpocarorcsi OIHOBpEMEHHO JBE WrpajbHble KOCTH. HalTh BeposiTHOCTH
COOBITHI:

1. A = {npousBeieHNE BBITIABIINX OYKOB PaBHO 8};
2. B = {cymma BbIMaBIIMX 04KOB paBHa 8};
3. C = {npou3BeicHNE BHITIABIINX OYKOB YETHO };

4. J1 = {cymma BBINIABIIMX OYKOB YCTHA};
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5. E = {Ha 00eHx KOCTAX BBIMAJET YETHOE YUCIIO OUYKOB};

n). bpomensl Tpu MoHerbl. HaliTH BepOATHOCTH TOrO, YTO BBIMAAYT JBa 2
«repbay.

k). [Ipu cTpennbe ObLIa IOJNy4eHA OTHOCHUTEIbHAs dacToTa (YacToCTh)
nonaganus 0,6. CkoJibko OBLIO ClIeJIaHO BBICTPEJIOB, €CJIH MoJiydeHo 12nmpomaxoB?

n). Ilpu Habope TenedonHOTO HOMEPA a0OHEHT 3a0bLT IBE TIOCIeIHNE IU(PHI U
HaOpan uX Hayjady, MOMHS TOJIbKO, YTO 3TU UU(pHI HedeTHbIe U pa3Hble. Hailtu
BEpPOSITHOCTH TOTO, YTO HOMEP HaOpaH MPaBWIHHO.

M). U3 matu kaprodyek ¢ OykBamu A, b, B, [, /[ Hayrag ojHa 3aApyrou
BBIOMPAIOTCS TPU W paCIoJiaraloTcs B psAJ B MoOpsake mosBieHus. Kakosa
BEPOSITHOCTH TOTO, YTO MOJIYUUTCS CIIOBO «JIBA»?

H). B ypae 3 Oenbix u 7 uepHbix mapoB. KakoBa BEpoOsSTHOCTH TOTO, YTO
BBIHYTHIC HAyTaJ JBa I1apa OKaxyTcs yepHbiMU? OnHoro npeta? Pa3HbIX IBETOB?

2. Omeéemovme Ha KOHMPOIbHBLE BONPOCHL:
— Yemy paBHA BEpOSATHOCTH MPOUCIIEIIETO COOBITHS?

— Hepe‘-II/ICJII/ITC CBOMCTBA BCPOATHOCTH.

3. Ogpopmume u coaiime omuem npenooasamenio (oopaszey omuema
npedocmaenen ¢ Ilpunoxncenuu 3).
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IIpakTnueckasi padora Ne8
Haspanue npakTu4yeckoi padoTbl: DHTPONMITHOE KOJUPOBAHUE

He.]'ll) paﬁoTbI: HAY4YUTHCS PCIIATh 3a1a49M C 9JICMCHTAMH TCOPHUHU BEPOATHOCTH.

3HAHUS (aKTyaJIn3aIus):
— TIPHUHIUIBI KOJUPOBAHUS U ICKOIUPOBAHUS HH(DOPMAITUH;
— METOBI ¥ CPEICTBA ONPEICICHHUS KOJMIeCcTBa HHPOpMAITUH.

YMEHHUSI:
— TPUMEHSTH 3aKOH aJIUTUBHOCTH HH(POPMAIIUH.

3JIEMEHThI CJIeAYOINX KOMIIeTeHIHIi:

OK 1 Bribupate crnocoObl pemeHus 3a1ad IpodecCHOHaIbHON J1eATeNbHOCTH,
MPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM.

OK 2 OcymiecTBisiTh TOUCK, aHAIW3 M HHTEPHpeTaluio uHOOpMaIiy,
HEOOXOJIMMOM 7151 BHITIOJTHEHUS 3a71a4 TPO(PEeCCHOHATBLHON AEATEIbHOCTH.

OK 4 Paborarp B KOJJIEKTUBE U KOMaHJE, 3P(HEKTUBHO B3aUMOJICHCTBOBATH C
KOJUIEraMHU, PYKOBOJCTBOM, KJIUEHTaAMHU.

I[IK 1.3. OOecneunBaTh 3amUTy HHGOpPMAIMM B CETU C HCIOJIb30BAHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernueckuit MaTepuas:

DHTPONMITHOE KOJAMPOBAHUE — KOJUPOBAHHUE TMOCIEAOBATEILHOCTH 3HAYCHUN
C BO3MOXHOCTHIO OJTHO3HAYHOTO BOCCTAHOBJICHHUS C IIEJBIO YMEHBIIEHUs 00BbEMa
nH(popMaIuu (JJIUHBI TOCIEA0BATEILHOCTH) C TIOMOIIBIO YCPETHEHHS] BEPOSITHOCTEH
MOSIBJICHHSI 3JIEMEHTOB MOCJIEA0BATEIbHOCTH.

OHTponus andaBuTa — 3TO KOJIUUECTBO MH(MOpPMALIUM, MPUXOASAIIEECs Ha OJIUH
cuMmBoJ1. Mnmu undopmarmonHas Harpys3ka, KOTOPYIO HECET OJMH CHUMBOJI aj(aBUTA.
YCTaHOBIEHO, YTO DHTPOMMS JOCTUTAeT MaKCUMyMa, KOTrJa BCE COCTOSHUS
HMCTOYHHMKA PaBHOBEPOATHBI. CJIe10BaTEIbHO, CUMBOJIBI PABHOBEPOATHOTO ajiaBUTa
HECYT MaKCUMAJIbHYIO MH()DOPMAIIMOHHYIO HATPY3Ky

H max = 1002 N, (1)
rae N — oobseM andaBura.

N36p1TouHOCTRIO  andaBUTa HA3BIBACTCA yMEHBIICHUE HWH(POPMAITMOHHOM
Harpy3Kd Ha OJIMH CUMBOJI BCJICICTBHE HEPABHOBEPOSTHOCTU U B3aUMO3aBUCUMOCTH
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NOSIBJICHUSI €ro CUMBOJOB. MHQpopMannoHHass M30BITOYHOCTh, XapaKTepU3YyIOIas
OTHOCHUTENIbHYIO HEJOTPYKEHHOCTh ajdaBuTa sBIsETCS Oe3pa3zMepHON BEIUMYUHOU
(4acTo ee BhIpaXKaroT B MPOIEHTAX) U PACCUUTHIBAETCS TaK:

D =(Hmax— H)/ Hmax X 100% (2)

OueBnano, D = 0 xorma H = Hpmax

DTO COOTBETCTBYET ClIyual0 paBHOBEpOATHOTO andasuta. [Ipenmnomnaraercs, 4ro
0 KOJUPOBAHUSI OTHAEIIBHBIE 3JIEMEHTHI MOCJIENOBATENBHOCTH HUMEIOT PA3IMYHYIO
BEPOSITHOCTh  MOSIBJICHUS. [locne  kogupoBaHWsi B pE3YJbTUPYIOLIEH
MOCJIEN0BATENBHOCTH BEPOSITHOCTU TOSIBICHUS OTAEJIBHBIX CHMBOJIOB IMPAKTUYECKH
OJIMHAKOBBI (SHTPOMHUS HA CUMBOJI MAKCUMAJIbHA).

Paznuyaror HECKOIBKO BAPUAHTOB KOJOB:

- ComnocraBiieHHE KaXJIOMYy 3JEMEHTY MCXOAHOW IMOCJIEeI0BATEIbHOCTH
Pa3IMYHOrO YKCiIa AIEMEHTOB PE3yJIbTUPYIOLIEH MmocaeaoBaTeabHOCTU. YeM Ooblie
BEPOSITHOCTh TIOSIBJICHUSI MCXOJHOTO DJJIEMEHTa, TEM KOpPOYE COOTBETCTBYIOIAS
pe3yJAbTUPYIOLIAs MOCIEA0BaTENbHOCTh. [IpuMepoM MoryT ciyxkuth koxa llleHHoHa
— ®ano, xoa Xapdmana,

~ ConocTaBlIeHHE HECKOJBKHM 3JEMEHTaM HMCXOJHOW IOCIIEN0BAaTEIbHOCTH
(PMKCHpPOBAHHOIO 4YHUCJAa 3JIEMEHTOB KOHEYHOW IMOciea0BaTeabHOCTH. [Iprumepom
aBisieTca ko TaHcTona.

- Jlpyrue  CTpPYKTypHbIE  KOJBI, = OCHOBAaHHBIE Ha  ONEpaluax C
MOCJIEI0BATEIBLHOCTHIO CUMBOJIOB. [IpuMepom sIBNII€TCS KOJUPOBAHUE JITTUH CEPUIL.

- Ecnu  npuOAu3UTENbHBIE XAPAKTEPUCTUKU HSHTPONUU TIOTOKA JIAHHBIX
IpeIBapUTEIBLHO U3BECTHBI, MOKET OBITH MOJIE3€H 0oJiee MPOCTOM CTATUUECKUN KO,
TaKOW KaK yHapHOE KOJMpOBaHHE, ramMMa-koja Omnuaca, kogupoBanue dubonauywy,
koaupoBanue ['omomba unu koguposanue Paiica.

Cornacuo Tteopeme IlleHHOHa, cyliecTByeT mpenen cxaTus 0e3 TMOTepsb,
3aBUCAIIMN OT DJHTPONUU HCTOYHUKA. YeM OoJiee mpenckazyema MogydaeMas
uHpopmanus, TeM Jydmie e€ MOXHO cxkarb. CiydailHas mOCIeI0BaTEIbHOCTD
CKaTuio 63 moTepp He MoANaéTCsl.

36



Xoxa paéoThi:
1. /Jlana kooosasa maoauya azoyku Mop3se
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Pactmmdpyiite (nexoaupyiite), yTo 3/1ech HanucaHo (OyKBBI OTAENEHBI IPYT OT
npyra rpobenamm)?

2. 3akooupyime c nomowvio azoyku Mop3ze cnoea CTEHOI'PA®USI,
HNIND®POBAHUE, KOJUPOBAHUE.

3. 3amenasa Kadxcoyio 0yKey ee HOPAOKOBbIM HOMepomM 6 ajigasume,
3amugppyiume ¢pazy: “A YMEIO KOAHUPOBATh HH®OPMAILIHIO.
3awiugposannslii mekcm 00124CeH ObIMb 3ANUCAH D€3 NPONYCKOE.

4. Jlana koouposounas mabauya (nepeas uugpa kKooa — Homep CMPOKU,
6mopas — Homep cmoaoya).
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C momompio 3TOHW KOAUPOBOYHOM Tabmuipl 3amudpyiite ¢pazy: A YMERO
PABOTATH C THOOPMAIIMEN!

Ucrnionp3yss 93Ty &Ke KOIHUPOBOUHYIO Tabnuily, pacmudpyiTe TEKCT:
25201538350304053835111503040038

5. Kasicoan oykea anchaeuma mosricem 0Ovimv 3aMeHeHA JIIOObIM YUCTIOM U3
COOMEemcmayuLezo CnoaouKa KoOuposouHol maodauybl.

A |B |B | |O0JE |X|3 W |K|OD|M|H|O |NOD|P

21 | 3711412201 |24 |62 | 73|46 |23 12|08 |27 |S3|35 |04
40 | 26 |63 |47 | 31|83 (88 |30|02|91|72|32|77|68|60]|44
10|03 |71 8215|7011 |55|90 |69 |38 |61 |54|09]|84]|45

C |T |¥ |& |X |U |4 |W|{W|b |b |b |3 |04

20 |13 |59 |25 |75 |43 [19 [29 {06 |65 |74 |48 [36 |28 | 16
52 |39 |07 |49 |33 |85 |58 |80 |50 |34 |17 |56 |78 | 64 | 41
89 |67 |93 |76 | 18 | 51 |87 |66 |81 |92 |42 | 79 | B6 | 05 | 57

Kakwne cooOrieHus 3aKk0iupOBaHbI ¢ TTOMOIIBIO ATON TaOIHITHI?
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6. Ucnonwvzya mabauyy eepoamuocmu noseieHus OyKe 6 pyccKom mekcme,

16

e p——

99 |54

69 109 |61

89 (29 |90

49 (44

10

08 |02

73 121 |32

83

54 |74

41

55 |77

23 |68 |08

20 |66 (90

76 |44

21

61 190

55 |21 |61

83

54 |42

57

30 27

91 (68 |32

20

80

02

49 145

40

32 |46

55 |40 |08

83

27

nocuumaiime 00vemM OAHHO20 HUIICE COOOUWCHUSA:

Yacrora nosiBjaeHUs: OYKB B PYCCKOM TEKCTE
byksa Yacrora | bykBa | Yacrora | byksa Yacrora | bykBa Yacrora
npooen 0,175 0 0,090 e (€) 0,072 a 0,062
u 0,062 T 0,053 H 0,053 C 0,045
p 0,040 B 0,038 1 0,035 K 0,028
M 0,026 hit 0,025 I 0,023 y 0,021
s 0,018 Bl 0,016 3 0,016 b (B) 0,014
0 0,014 r 0,013 q 0,012 i 0,010
X 0,009 xK 0,007 10 0,006 I 0,006
11 0,004 111 0,003 3 0,003 ¢ 0,002

YensiOMHCK PacIojio’)KeH Ha BOCTOYHOM CKIIOHE YPallbCKUX TOp, HOKHEE
ExarepunOypra. ['opon Haxonutcs Ha rpanuie Ypana u Cubupu.

Crour Ha peke Mmuacc, Tepputopuro ropoaa owmbiBatoT [llepmuEBckoe
BoJOXpaHwIuie U Tpu o3epa: CmonuHo, CunernaszoBo, Ilepoe. Penbed ropoma
cnabo XOJIMUCTBIM Ha 3amaje C IMOCTENEHHBIM NOHM)KEHHEM K BOCTOKY. Kimmar
KOHTUHEHTAJIbHBIM.

PaccunTaTh SHTpONUIO U U30BITOYHOCTH an(aBuTa

7. Bo3zemume npou3seonvHuiit mexcm Ha aH2Auiickom azvike (3-4 cmpanuywl)
U cocmagvme YACMOMHBLL C108APL AH2IUNCKO020 A3biKa. Onpenenure, Kakoe
KOJIMYECTBO MH(POpMAIIUU HECET KaXKaasi OyKBa 3TOro CIOBaps.

PaccunTaTh SHTPOMNUIO U U30BITOYHOCTH al(aBUTA.

8. Omeemvme na KOHmMpPOJIbHBIE 6ONPOCHL:
— Y10 Takoe IHTPONMUHHOE KOJAUPOBAHKE?
— JlaiiTe noHATHS U30BITOYHOCTH al(aBUTA.

9. Opopmume u coaiime omuem npenooasamento (oopazey omuema
npeocmaenen ¢ Illpunoxncenuu 3).
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http://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B5_%D0%B3%D0%BE%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%95%D0%BA%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%BD%D0%B1%D1%83%D1%80%D0%B3
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%B0%D1%81%D1%81_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%80%D1%88%D0%BD%D1%91%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
http://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D1%80%D1%88%D0%BD%D1%91%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%BC%D0%BE%D0%BB%D0%B8%D0%BD%D0%BE_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5%D0%B3%D0%BB%D0%B0%D0%B7%D0%BE%D0%B2%D0%BE_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%BE%D0%B5_(%D0%BE%D0%B7%D0%B5%D1%80%D0%BE)
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82

IIpakTuyeckasi padbora Ne9
Ha3Banue mnpaxkTuyeckoi padotrbi: CocTaBieHUE 3aKOHA paclpelelCHUs
BEPOSTHOCTEU

He.]'ll) paﬁoTbI: HAY4YUTHCA PCIIaTh 3a1a49M € 9JICMCHTAMH TCOPHUHU BEPOATHOCTH.

3HAHUSA (aKTyaJIn3aIus):
— BUABI U POPMBI IPEICTaBICHHUS UH(DOPMALINY;
— METO/IBI ¥ CPE/ICTBA OIPECIICHUS KOJIMUECTBAa NH(OPMAIIHH;

YMEHHUs:
— ucnoas3oBath Gopmyiny lllenHona.

3JIEMEHTHI CJIeAYIOIMX KOMIIeTeHIMIA:

OK 1 Boibuparb crocoOsl pemieHus 3agad mpodecCHOHaNbHON J1eITebHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymiecTBisiTh TOHUCK, aHAIW3 M HHTEPHpeTaluio uHbOpMaIny,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MpO(PeCcCUOHaTBLHON AESTEILHOCTH.

OK 4 Pabortarh B KOJUIEKTHBE M KOMaHJe, 3H(PEKTUBHO B3aUMOJICHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMCHTAMHU.

[IK 1.3. O6ecneunBaTh 3amuTy HWHGOPMAIIMM B CETU C HCIOJIH30BAHUEM
MPOTpaMMHO-aNnapaTHbIX CPEJICTB.

Teopernuecknii MaTepuaJ:

Cnyuaitnaa 6enuuyuna — BENWYMHA, YUCICHHOE 3HAYEHHE KOTOPOM MOKET
MEHSTBHCSI B 3aBUCUMOCTH OT Pe3yJIbTaTa CTOXaCTHUECKOTO IKCIIEPUMEHTA.

Jluckpemnoii Ha30BEM CITydyallHYIO BEJIMYMHY, BO3MOKHbIE 3HAUEHHsS] KOTOPOU
00pa3yroT KOHEUHOE MHOXKECTBO.

3axkonom pacnpeoenenus OUCKPEMHOU CAYYAUHOU 6elUYUHbl HA3BIBACTCSA
NpaBWJIO, TIO KOTOPOMY KaXIOMYy BO3MOXKHOMY 3HAa4CHHIO X; CTaBUTCS B

COOTBETCTBHUE BEPOATHOCTH Pj, C KOTOPOM CIydyalHasl BEJIIMYMHA MOXET MPUHATH 3TO

L 2P =
3HAUEHUE, TIPUUEM i~

IIpumep. AOUTYpUEHT CHAET JIBa BCTYNMUTEIbHBIX IK3aMEHA: M0 MaTeMAaTUKE U

¢usuke. CocTaBUTh 3aKOH paclpefeeHUus CIy4allHOW BEJIMYMHBI X, 4YHWCTa
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MOJTYYEHHBIX MATEPOK, €CJIM BEPOSITHOCTD MOJTYUYCHUS NATEPKHU MO0 MAaTEeMaTUKE paBHA
0,8, a mo ¢pusuke — 0,6.

Pemenue. O6o3HaunM A A; — COOBITHS, 3aKJIIOYAIOIIMECS B TOM, YTO H
MareMartuka, U (u3uKa cianbl Ha 5. O4eBUAHO, BO3MOXKHBIE 3HaUeHUs X ecTh 0, 1, 2,
PUIEM

p(x =0) =p(A *A,) =p(A)* p(A,) =0.2*0.4 =0.08;
p(x=1) =p(A *A +A *A) =0.8%0.4 +0.2*0.6 =0.44;
p(x =2) =p(A *A,) =p(A)* p(A,) =0.8%0.6 =0.48

[Tony4yeHHbIC pe3ynbTaThl CBEIEM B TAOIUILY:

% |0 1 2

pi |0.08 | 0.44 | 0.48

Zp. =0,08+0,44+0,48 =1 .
=

Xoa padoThI:

1. Pewiume 3a0auu:

a) B samuke 10 xpacHbIX M 6 CHHUX MYyroBUIl. BeIHUMalOTCS Ha ynady JiBe
myroBuIlbl. KakoBa BEpOSATHOCTH TOTO, YTO ITYTOBHUIILI OyIYT OTHOIIBETHBIMU ?

0) HaiiTu BeposTHOCTH TOrOo, YTO HayAady B3SITOE JBY3HAUYHOE YHCIIO
OKa)XeTCs KpaTHBIM 2, 1100 5, 1100 TOMy U APYyromMy OJTHOBPEMEHHO.

B) Crynent 3HaeT 10 BonpocoB u3 30 mporpammel. OnpenenuTh BEPOSITHOCTh
TOTO, YTO U3 TPEX MPEJIOKEHHBIX MY MPENOoJaBaTeIeM BOIIPOCOB CTYACHT 3HAET:

a) Bce Tpu Bompoca;

0) XoTs ObI OIMH BOTIPOC.

r) CryaenTt npumen Ha 3ader, 3Has u3 30 BompocoB Toibko 24. Kakoa
BEPOSATHOCTh CAATh 3a4eT, €CJIM MOCJe O0TKa3a OTBEYAaTh Ha BOMPOC IMpErnojaBaTellb
3aJ1aeT ellle TOJIbKO OANH BOIpPOC?

n) B kpyr paguyca R Bmmcan kBaapat. Uemy paBHa BEpOSTHOCTH TOTO, YTO
MOCTaBJICHHBIC HAayAauy BHYTPU KpyTa JIBE TOUKH OKAXYTCSI BHYTPU KBajapara?

e) Cpenu 25 ’x3aMeHAIIMOHHBIX OUJIETOB 5 «Xopomuxy». JIBa cTyjeHTa 1o
ouepeau OepyT Mo oHOMY OumeTy. HaliTu BEpOsSTHOCTH CIICTYIOIINX COOBITHI:

1. A ={mepBblii CTyIECHT B3sUT XOPOIINii OUIeT};

2. B ={BTOpOi1 CTyIEHT B3sJ1 XOPOIIHii OUICT};

3. C= {o0a cTyaeHTa B3sUIH XOPOIIUE OUJICTHI }.
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*)  Monera nogOpackiBaeTcsi Tpu pasa noapsia. [lox ucxomom omnbita Oyaem
MOHUMAaTh MocieaoBareabHocTh (X1, X2, X3), rme kaxnaplii m3 Xi o0o3HayacT
Beinagenue «repoa» (I') wmm nudps (L1).

Heobxoaumo:

— IMocTtpouts mpoctpancTBo W s1eMEeHTapHBIX COOBITHIA;

— Onucartb coObITHE A, COCTOAIlEE B TOM, YTO BBIDAJIO HE MEHEE
TBYX«TepOOBY.

3) Pabounii obcimyxkuBaeT 3 craHka, BEPOSTHOCTU BBIXOJA U3 CTPOSI KaXIOTO
13 KOTOPBIX B TEUEHUE Yaca COOTBETCTBEHHO paBHbI 0,2; 0,15; 0,1. CocTtaBUTh 3aKOH
pacrpeeneHrs 4ucia CTaHKOB, HE TpeOyIOIMX pEeMOHTa B TeueHue yaca. Halitu
MaTeMaTU4YECKOE OKUIAHUE U JUCIIEPCUIO 3TOM CIIy4allHON BEJIMYMHBI

n) BepositTHOCTh 0€30TKa3HON pabOThl B TEUEHHE TapaHTUHHOIO CpoOKa st
TeJIeBU30pOB mepBoro tuma pasHa 0,9, Broporo tuma — 0,7, tperbero tuma — 0,8.
CrnydaiiHast Benu4urHa X — YUCJO TEJIEBU30POB, MPOPadOTaBIINX rapaHTUIHBIN CPOK,
Cpeau TPEX TEIEBU30POB PA3HBIX THUIIOB.

K) [Ipou3BoaaTcst Tpu BBICTpENa IO MHILICHU. BeEpOSTHOCTh MOPaKEHUS
MUILEHH TEepBbIM cTpesikoM paBHa 0,4, BropeiM — 0,5, Tpetbum — 0,6. CiyvaiiHas
BEJINYMHA X — YUCIIO MOPAKEHUN MULIEHU.

2. Hauioume wuucnosvle xapaxmepucmuku OUCKPEMHOU  CAYUAUHOU
6eIUYUHDL:

a) CTpeloK TMPOM3BOJUT YETHIPE BHICTpENAa IO MHIICHU. BeposaTHOCTh
MOMAIaHUd B MUIICHb NPU KXKAOM BbICTpene paBHa 0,4. 3a kaxoe MOMNaaaHue
CTPEJIKY HACUUTHIBAETCSA 5 OUKOB.

0)a) IloctpouTs psig pacnpeAcsieHUs Yucia MOJYYEHHBIX OYKOB (CllydaiiHas
Benu4rHa X) 1Mo OMHOMHAIILHOMY 3aKOHY. [IpoBepuThH ycioBrMe HOPMUPOBKH.

0) IlocTpouTh MHOTOYTOJILHUK pacrpe/ie/ICHuUs.

B)B) Ormpenenuth MaTeMaTHYECKOE OXHIAHHWE, ITUCIEPCHUI0 M CpeaHee
KBaJIPATUYHOE OTKJIOHCHUE ClTydailHOW BennuuHbI X. Clenatsh BEIBOIBI.

r) r) 3anucaTh PYHKIUIO pacrpeAesieHUsl CIIy4ailHOM BeTUYHHBI X, TOCTPOUTH
rpa@uk QyHKIMH.

1) HaliTu BEpOSITHOCTH TOTO, UTO CTPEJIOK MOJYYUT:

- MmeHee 10 0uKoB;

- 0T 5 10 15 ouKkoB;

- 6osiee 10 0uKoOB.
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n) B cBsa3ke u3 3 kirovell TONBKO OAWH KIIOY MOAXOAUT K naBepu. Kirouum
nepeduparoT 10 TeX MOp, MOKa HE OTHIIETCS MOAXOASIMI Kitod. [TocTpouts 3akoH
pacrnpeneneHus JUisl CIydailHOW BEJIMYMHBI X — YKCiIa ONPOOOBAHHBIX KITFOUEH.

3. Omeemvme Ha KOHMPOIbHBIE BONPOCHL:
— Yto Takoe ciydaiiHas BeJIMUnHA?

— 3aKO0H pacnpeesieHus] TUCKPETHON CIy4yallHOUM BEJIMYMHBI.

4.0dpopmume u coaitme omuem npenooasamento (odpazey omuema
npeocmaenen ¢ Illpunoxncenuu 3).
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IIpakTnueckas padora Nel(
Ha3Banue npakrudyeckoil padorbl: [IpakThueckoe NMPUMEHEHUE Pa3IUYHBIX
anropuTMoB cxatnsa. CpaBHEHHUE U aHAJIN3 ApXUBAaTOPOB

Heab padoThl: HayuuThCs paboOTaTh C apXMBATOPAMU U OCBOUTH AJITOPUTM
ckatus nH(pOpMaInu.

3HAHMA (aKTyanu3anus):

— CIocoObI nepenauu 1udpoBoi HHGOpPMAaITUH;

— METOJIbI TIOBBIIICHHS MTOMEXO3AIUIEHHOCTH Tepeaadyd W IpreMa JaHHBIX,
OCHOBBI TEOPUHU CKATHUS JAHHBIX;

YMEHHUS:

— IHPHUMCHATH 3aKOH aIJANTUBHOCTH I/IHCI)OpMaI_[I/II/I.

3JIEMEHTBI CJIeAYIONHX KOMIIeTeHIMIA:

OK 1 Bei6upath criocoObl perieHus 3aaad nmpodeccHoHanbHOM e TeIbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymecTBiasTh TOWCK, aHAIW3 M HWHTEpPHpeTanuio HHGOPMAIINH,
HEOOXOJIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MpOo(PeCcCHOHaTBLHON AeSTEILHOCTH.

OK 4 Pabortath B KOJUIGKTHBE M KOMaH[e, 3(h(PEKTUBHO B3aMMOJICHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMEHTAMHU.

OK 9 Hcnonb3oBaTh WH(MOPMAIMOHHBIE TEXHOJOTUM B MPOhecCHOHATHHON
NEeSATENbHOCTH.

[IK 1.3. Ob6ecneunuBaTth 3ammTy HHGOPMAIMK B CETH C HCIOIH30BAHUEM
MpOTpaMMHO-aNnapaTHbIX CPEJICTB.

Teopernuecknii MmaTepuaJ:

XapakTepHOll O0COOEHHOCTHIO OOJBIIMHCTBA THUIIOB JIaHHBIX, C KOTOPBIMHU
TPaJAULIMOHHO Ppa0OTAIOT MOJIb30BATENH, SABJISAETCS OINpEAEsICHHAs] U30BITOYHOCTb.
CreneHpb N30BITOUHOCTH 3aBUCHUT OT TUIIA JAHHBIX.

[Tpu 06paboTke nHPOpMALUK U30BITOUHOCTh TAKXKE UTPAET BAXKHYIO pOJib. Tak,
HarpuMmep, Mpu MPeoOpa3OBaHUM WM CEJCKIMU WHOOpMAIMu H30BITOYHOCTh
UCIOJIb3YIOT ISl TIOBBIIICHUS €€ KauecTBa (PEernpe3eHTaTUBHOCTH, aKTyaJlbHOCTH,

azeKkBaTHOCTU U T.1.). OJHAKO, KOT/ia peub 3aX0auT He 00 00paboTke, a 0 XpaHEHUH
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TOTOBBIX JIOKYMEHTOB WJIM MX Tiepenade, TO W30BITOYHOCTh MOYKHO YMEHBIIHUTH, YTO
naet 23pQPeKT cxKaTHSI JTaHHBIX.

Ecmu mertonpl cxaTvsi WHPOPMAIMU MPUMEHSIOT K TOTOBBIM JOKYMEHTaM, TO
HEPEAKO TEPMUH cocamue OaHHblX TIOIMEHSIOT TEPMUHOM apxusayusi OaHHbIX, a
MPOTPaMMHBIE CPE/ICTBA, BHITOTHSIONINE ITH OTIEPAIIH, HA3bIBAIOT ApXUBAMOPAMU.

Crenenb cxatust (aitoB xapakrepusyercs: koddduiientom K, onpenensieMbiM
Kak OTHOIIeHHE oObeMa cxkaroro (aina Ve xk o0beMmy ucxomHoro aitna V,
BelpakeHHOe B mpoueHTaX: Ko=(VcA/*100). CremeHp ckaTus 3aBUCHT  OT
UCTIOJIb3yeMOM MPOrpaMMBbl, METO/Ia CXKAaTWs W TUMa MCXoAHoro ¢aitna. Hanbonee
XOpOIIIO CXKUMAKOTCS (aitiibl rpaduyecKkux 00pazoB, TEKCTOBbIC (ailiabl U (hanibl
JAHHBIX, JUIsI KOTOPBIX CTETIEHb CKAaTHUsI MOXKET 1ocTUrath 5-40%, MEHbIIIE CKUMAIOTCS
(aiibl UCTIONHAEMBIX MporpaMM M 3arpy3ouHblx moxayned —60-90%. Iloutu nHe
COKUMAIOTCSI apXUBHBIE (DAL

Xoxa padoThi:

1. 3anycmume npozpammy «llpoeoonuxy (Ilyck /Ilpozpammot / I[lpoeoonux).

1. CkonmpyiiTe B CO3aHHYIO MaKy HECKOJIBKO MPOU3BOIBHBIX (DAiIOB.

2. Bpigenute oauH u3 (palgoB M OTKpOWTE KOHTEKCTHOE MeHio. OOparute
BHUMAaHHE Ha TO, YTO B HEM MMEIOTCS JIBa IMMYHKTA ISl CO3J]aHUs apXUBa (CO3JjaHKE
apXxvBa C TPOU3BOJIbHBIM MMEHEM U C HMEHEM, COOTBETCTBYIOIIMM TEKYIIEMY
daitnny). IlosiBlieHHEe 3TUX TYHKTOB CBSI3aHO C HAJIWYUEM B KOMIIBIOTEPHOU
cucTeMe aucrneTdepa apxuBoB u uHTerpanuu WinZip ¢ IMposoaaukom Windows.

3. Bromomanre komanmy ~JlobaBute B apxuB. [lamee  mpowusoiiner
ABTOMATHYECKHH 3aImycK aucrerdepa apxuBoB WINZip u oTKpOETCs THAIOrOBOE OKHO
JlobaBieHue B apxuB.

4. B mone Jlo6aBuTh B apXvB BBECTH Ha3BaHHE (aiiia CO3/1aBaEMOT0O apXHBa,
aJipec TEKyIlleWd Marku 3aHOCUTCS aBTOMaTHuecku. [IpoBepHB HACTPOMKY NPOYMX
AIIEMEHTOB YIIPABJICHUSA, 3aIyCTUTE MPOLECC apXUBAIMKM MIETYKOM Ha KOMaHIHOMW
kHomKe [[00aBUTH.

5. Tlepeitnute B 0KHO TiporpamMmsbl [IpoBogHNK 1 yOeIUTECHh B TOM, UTO B TIATIKE
TIOSIBUJICST apXUBHBINA (aitn test.zip. [llenkauTe Ha 3HaYKe apXuBHOTO (haiiia mpaBoi
KHOIIKOM MBI M W3YYUTE€ HOBBIE KOMAH]IbI KOHTEKCTHOIO MEHIO, IMO3BOJISIOIINE
BBITIOJIHUTD OTIEPAllUU C apXUBHBIM (haiijioMm.

6. Bemonaute komanmy Co3naTh CcamMOpaclaKOBBIBAIOMIUNCS apxuB. B
OTKPBIBLIEMCSl JUAJIOTOBOM OKHE IIEJIKHUTE HAa KOMAaHAHOW KHONKe «/la» u B
MOCEAYIOIINX JUAIOTOBBIX OKHAX OTKAKUTECh OT MIPOBEPKHU CO3JaHHOTO apXUBa.
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7. 3akpoiite oTKpbIThIC OKHA rporpammbl WINZIp u B mporpamme [IpoBogHUK
yOenuTech B TOM, 4TO B paboyeil manke MosiBUIICS UCHIOTHAEMBIN (ail (.exe).

8. B mnporpamme IIpoBOAHMK BBINOJHUTE TEPETACKMBAHME 3HAYKA JHOOOTO
daitna (um rpynmsl GaitiioB) Ha 3Ha4OK co3gaHHoro ZIP-apxusa. [Ipu oTmyckanum
KHOIIKM MBIIIM B KOHIE MEPETACKUBAHMs MIPOUCXOIUT aBTOMATHYECKOE N0OaBJIeHUE
HOBBIX (aiioB B apxuB. Ecimu conmepskumoe mpaBoit manenu [IpoBogHNKa OTKPHITO B
pexxume Tabnuila, mocie Kaxaoro mepeTacKMBaHWS MOXKHO HAOIOAATh yBEITMUYCHHE
pa3Mepa (aiina apxuBa.

2. Hccneoosanue ceoiicme hopmamos cocamus pagpuueckux OGHHbIX

1. Otkpoiite Tpaduueckuii pemakrop Paint (ITyck/TIporpammer/CrannapTHbie/
Paint).

2. 3arpy3uTe B HET0 3apaHee MOATOTOBICHHBIN MHOTOI[BETHBIN PUCYHOK.

3. Onpenenure pa3Mep prcyHKa B nmukcessix (PucyHok/AtpuOyThr).

4. OneHure TEOPETUIECKUI pa3Mep puUcyHKa B 24-paspsaHoi namurpe (3 Oaifra
Ha TOYKY) 1o popmyne:S=M-N-3,

rne S— pasmep ¢aiina ¢ pucyHkom (6aiir);

M — mmpuHa pucyHka (To4ek);

N— BbICOTa pUCYHKa (TOYEK).

5. Coxpanure pucynok B manky X:\OTH\Pictures, BeiOpaB umst (aiina test u
Ha3HAuWB TUM (aiina: 24-pa3psaneiii pucyHok (.BMP).

6. [ToBTOpPHO COXpaHUTE PUCYHOK, BHIOPAB TO ke M test, Ho Ha3HauMB THII (aiina
GIF. Ilpu coxpaHeHuH TPOU3OHAET TOTEPS OMPEICIIEHHOW dYacTu TrpaduyecKon
uHGOPMAITHH.

7. BoccTaHOBUTE PHCYHOK, 3arpy3MB €ro M3 paHee COXpaHEHHOro aiina
Test.omp.

8. BHOBB coxpaHHTE €ro moji TeM e UMEHEM, HO BHIOpaB B KauecTBe Tuma (aiina
¢dopmara .JPEG.

9. Otkpoiire manky X:\OTU\Pictures B pexxume Taommuiia.

10. Onpenenute pa3mepsl daiinos Test.omp, Test.gif u Test.jpg.

11. Onpenenute ko3hdunmeHT cxatus daitos (R), B3IB OTHOIICHHS pa3MEpOB
(ailyioB K TEOPETUYECKOM BETMUMHE, TOTYYEHHON PaCUE€THBIM ITyTEM.

12. Co3naThe win ckonupoBaTh Ha pabodem nucke B nanke I[paxkruka 105-7
(aiioB (TEKCTOBBIX, UCTIOTHSAEMbIX, KOMaHIHbIX, TPOrPAMMHBIX ).

13. Co3naTh apXuBbI 151 3TUX (PailJIOB ¢ MOMOIIBIO PAa3TUYHBIX APXHUBATOPOB,
nanpumep, WinRar, WinZip u ap.

14. CpaBHUTh 00BEMBI TOJYYHMBIIMXCS (HAWTIOB, PE3YJIbTAThl 3aHECTH B
TaOJIUIy U CAENaTh BBIBOJBL:
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Hasganue Tun paiina Pa3smep Pasmep ¢aiina mocne Crenenb
apxmBaTopa daitna CKaTHUs cxarus(%)

15. Coxpanure (aiin nox umenem CpaBHeHHe.
16. C noMoI1IbI0 apXUBaTOpa BHITIOJHUTH CIEAYIONINE KOMaH/IbI:
a) T0OABUTH B apXUB 3aJaHHBIA (ail;
0) moMecTuTh B apXuB Bce (allibl M3 TEKYIIEro KaTalora, 3a HCKIIOYEHHUEM
(baiiiIoB ¢ 3aJaHHBIM PaCIIUPEHUEM;
B) CO3/1aTh 3alUIIICHHBINA apXUB;
I') CO3/IaTh apXUBHBIN (DAL, TO3BOJISIIOLINI COXPAHUTH CTPYKTYPY KaTalloToB;
1) 100aBUTh KOMMEHTapUU K apXHUBaM;
€) U3BJIeYb 3aJaHHBIN (aill U3 apxusa.
) CO3/1aTh MHOTOTOMHBII apXuB, yka3zaB pazmep ToMa — 80 K;
3) BBIMOJHUTH MOWCK 33JaHHON CTPOKH B apXHMBaX MO Pa3IMYHBIM MOHCKOBBIM
MPU3HAKAM.

17. Ucnionb3ys mnporpamMmy apxuBallMM, CO3/1aThb MHOTOTOMHBI apXuB C
napoJsieM, 3aJaHHbIM B IIapaMeTrpax, MOMEeCTHB B HUX Bce (ainbl u3 nanku OTU,
UCKIIIOUUB (aitibl ¢ pacmmpenuem EXE.

18. IIpocMOTpETh CIUCKU CO3/IaHHBIX aPXUBOB.

19. Cozmate  camopacnakoBbiBatomuecs RAR-  wu  ZIP-apxuBbl, He
MOJIICPKUBAIOIIUE PACTIPECICHHbIE apXWBbI (BKIIOYUTH Mepekiodarens «bes
pacnpezenenus» B rpymme SpanningSupport — Tlogmepskka pacmpeneIeHHOTO
apXuBa).

20. Co3nath camopacakoBbIBaIOIIUECS pactpeaenennbie apxuBbl RAR- u ZIP-
apXUBBHI.

21. cionw3yst aucmerdep apxuBoB WinZip, BBHINOJIHUTh HHTETPALUIO
CIIy’K€OHBIX M MPUKIIAJIHBIX IPOrpaMM C onepaunoHHoi cucremorr Windows.

22. ViccnenyiiTe cBoiicTBa (opMaTOB CKaTUsl TpadUUIECKUX MAHHBIX ((ailyibl
bmp, .gif, .jpg). PesynbraThl 3aHecure B TaOIUIly, CO3JaHHYIO B (paiine
CpaBHeHmue:

dopmar daiina Pazmep ¢aiina (Ko6aiit) Crenens cxarus (%)

24 paspsansbiii .bmp
gif
Jpg
-png
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23. Ucnionb3yst  TaOMMYHBIA  MPOIECCOp, MOCTPOUTH  JAMArpaMMbl  TIO
pe3yibTaraMm, NPUBEJACHHBIM B Ta0IUIIAX, U CACIATh BEIBOIBI.

3. Omeembme Ha KOHMPOIbHBIE 6ONPOCHL:

1. 3aueM Hy)HO apXUBUPOBaTh UHGOPMALIHIO?

2. I1o xakoMy MPUHITUITY apXUBATOPHI CKUMAIOT UH(OPMAITHIO.
3. KakoBbI pyHKIIMHM apXHUBaTOPOB.

4. Yem otnmyarorcst SFX — apXuBbl.

4. Opopmume u coaiime omuem npenooasamento (oopazey omuema
npeocmasnen ¢ Ilpunoscenuu 2).
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IIpakTnueckas padora Nell
Ha3zBanue npakTuyeckoi padorsi: Koguposanue mo anroputmy Xadhdmana

Hear padoThl: OCBOWTH MNPUEMBI pPadOTBI C APXUBATOPAMH M CHOCOOBI
KOJMPOBaHUs 1o MeToy Xaddmana.

3HAHMs (aKTyalu3aims):

— crocoObl epeaayu udpoBoit nuupopmanmu;

— METOZBl TMOBBIMICHUS MMOMEXO3aNMIIEHHOCTH TepeIayd U MpHeMa JaHHBIX,
OCHOBBI TCOPUU CIKATHS TAHHBIX;

YMEHUA:
— IIPHMCHATH 3aKOH aJAUTHBHOCTH I/IH(i)OpMa]_II/II/I.

3JIEMEHTHI CIeAYIOIMX KOMIIETeHINA:

OK 1 Beibupars cnocoObl pemieHus 3a1ad NpoecCUOHATBHON eATEeIbHOCTH,
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2 OcyuecTBiasiTh NOWCK, aHAJIW3 M HWHTEPOpPETALHI0 HH(POPMALIHH,
HEOOXOAMMOM JIs1 BBIIOJTHEHUS 33124 IPO(pECCUOHATBHON AESITENbHOCTH.

OK 4 Paborarh B KOJUIEKTUBE M KOMaHJE, 3((PEKTUBHO B3aMMOJECICTBOBATh C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMU.

OK 9 Hcnonb3oBaTh MH(OPMAIMOHHBIE TEXHOJOTUH B MNpPOdecCHOHATBHOU
NEATENBHOCTH.

[IK 1.3. Ob6ecneuuBaTh 3amMTy HHGOPMAILMKM B CETU C HCIOIb30BAHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernuecknit MaTepua:

Mpumep 1: Ilycte A={ai,a,.,an} - andaBUT U3 N pa3IUYHBIX CHUMBOJIOB,
W={wW1,W5, ,Wn} - COOTBETCTBYIOIIUI eMy HAOOp IMOJOXKHUTEIHHBIX IICIBIX BECOB.
Torna nHabop Ounapubix kK0j0B C={cC1,C2, ,Cn}, TAKOH YTO:

1) Ci He ABJIsIeTCS peuKcoM i ¢j, pu 1!=]
Td
Z ur |y
2) =1
3) MUHHMalbHA (|ci| AMHa Koza ci)

HA3BIBACTCA MUHUMATILHO-U3OIMOYHBIM NPEePUKCHLIM KOOOM WU UHAYE KOOOM
Xagpgmana.
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Haunbonee u3BeCTHBI MPOCTOM MOAXOA M AITOPUTM CXKaTUsl MHGOpMAIUU
oOpaTUMbIM MyTeM - 3TO  KOJHUPOBAHHME CEpHUMl  MOCIEI0BATEIbHOCTEH
(RunLengthEncoding - RLE). CyTh METOZ0B JaHHOTO TMOJXO/Ja COCTOUT B 3aMCHE
IIETIOYEK MJIM CEPHUI MOBTOPSIONMIUXCS OANTOB WM MX MOCJIEI0BAaTEILHOCTEH Ha OJIUH
KOJUPYIONTUN OalT U CUETYMK YHCIIa UX TTOBTOPEHUM.

KoaddumuenT cxxarus Beraucisercs mo Gopmyie:

KC)K = VC)K / VI/ICX (1)
[IpoteHT cykaThs BRIYUCISIETCS IO (hopmyJie:
Pex = Vex | Viuex™ 100% (2)

Xoa padoThI:

1. Pewume 3a0auu:

a). CpenHsisi CKOpPOCTh MEPeIaun JaHHBIX C TOMOIIBIO MojJieMa paBHa 36 864
out/c. CKOJIBKO CEKYH]I TOHA0OUTCS MOJIeMy, YTOOBI nepenaTh 4 CTpaHUIIbl TEKCTa
B 8-OutHoi kogupoBke KOWS, ecinu cuutath, 4TO HA KaXKJI0OH CTpAHUIIE B CPEIHEM 2
304 cumBoia?

0). Omnpenenure KOJIMYECTBO CEKYH[, KOTOpbIE MOTPEOYIOTCS MOJEMY,
nepeaarieMy cooOmeHus co ckopocteio 28800 Out/c, M1 mepesayu IBETHOTO
pactpoBoe u3oOpaxeHusi pazmepoM 640x480 mukceneil, mpu YCIOBUM, YTO IIBET
KaXKJIOTO TTUKCENsl KOAUPYETCs Tpems OaTamu.

B). CKOJBKO CEKyHJ NOTpeOyeTcs MOJeMy, NepeAaroleMy COOOIIeHUE CO
ckopoctbio 28800 OuTt/cek, 4TOOBI TEpenarh IBETHOE H300paxKEHUE pa3zMepoM
640*480 nmukcene, Ipy YCIOBUH, YTO LIBET KAXAOTO MUKCENS KOoAUpyeTcs 3 Gaiitam.

r).3BECTHO, YTO IITUTEILHOCTh HEMPEPHIBHOIO MOAKIIOUEHUS K ceTh IHTEepHET
¢ noMompo Momema g HeKoTopbix ATC He mpesbimaer 10 mun. Onpenenute
MaKCUMalbHBIA pa3mep (aiina (KGalT), KOTOpBIM MOXET OBITh MepefaH 3a BpeMs
TaKOro TMOJKIIOYEHHUS, €CIM MOJEeM TMepenaetT HHQPOpMaIui0 B CPEIHEM CO
ckopocTthio 32 KouTt/cek.

2. Hcnonv3ysa memoo Xaggpmana, evinonsnume cocamue ungpopmayuu:

«KAKAS 3UMA 30JIOTAA!
KAK BYJTO U3 JETCKMNX BPEMEH...
HE HAJIO HU COJIHIA, HU MAA —
[IYCTh JJINTCS TOPXKECTBEHUBIM COH.

[IVCTb 51 B OTOM CHE ITO3ABY 1Y
KOT'JIA-TO MAHUBIIUI OTOHBb,
U JIETO MPEJIAM, KAK UV]IA,
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3A TPUALIATH CHEXXMHOK B JIAJIOHbD.

3ATEM, 4TO U A XOJIOAEIO,
TEIUIO YKE CTPAILIHO ITPUHATD:
A CJIMIIKOM JABHO HE YMEIO
HU TJIETH, HA I'OPETH, HA CXKUT'ATD...

BCE YAIIE, BCE AOJIBIIE HEMEIO:
K 3UME YVXE IEJIO, K 3UME...
N TOJIBKO TOI'O OTOI'PEIO,
KOMY XOJIOOAHEE, YHEM MHE»

3. Hcnonv3ys memoo RLE, evinonnume cocamue ungopmayuu:

1 moci1e10BaTENBHOCTE:
SSSSOOOEEERROOOAAYYYYYDDDDOEUUUUUWWWWJIJJIORRUUU

UUUUUUUXXXKHHHHHHMMMMMMGGGLLLLLLLJJIIJ

2 TOCIIEI0BATEIbHOCTD:

FFFFFFFFKKKKKSSSSUURERRRRRRRRRPPPPPPPPDDDDKKKKKKGL
DDDDDDDDKKKKKKKKGGGGMGMMMM

4. Cpasnume pazmepvt ucxoonHo2o ¢haiina u apxuenozo. Bwvruucaume
KoI(hpuyuenm u npouenm cocamus.

5. Omeemovme Ha KOHMPOAbHbIE 60NPOCHL:
— OnumwuTte cxatue nHpopmaiuu o meroay Xaddmana;
— Hanumure gopmyiy 1j1s pacyeTa MpOMyCKHOM CIOCOOHOCTH KaHala (JTMHUH)

CBsA3HU.

6. Ogopmume u coaiitme omuem npenooagamento (oopazey omuema
npeocmaenen ¢ Illpunoxcenuu 3).
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IpakTnuyeckasi padora Nel?2
Haspanue npaktudeckoi padorsi: TabIMYHO-CUMBOJIBHOE KOJAUPOBAHUE

Hean padoTsi: chopMUPOBATh YMEHHSI CHMBOJBLHOTO KOJUPOBAHUS, HAYIUTHCS
OIPENEIATh YUCIOBBIE KOJIBI CHMBOJIOB.

3HAHMA (AKTyaIu3aLus):

—  IPUHLMIIBI KOJWPOBAHUS U AEKOIMPOBAHUS NH(OpMaLIUY;

— METOJbl NOBBIIIEHNU MOMEXO3AIMIIEHHOCTH NEpelayu U NpHeMa JaHHBIX,
OCHOBBI TEOPUHU CKATHUS JAHHBIX;

YMEHHUS:

— MPUMEHSTH 3aKOH aJIUTUBHOCTH UH(DOpPMALIUK;

3JIEMEHTHI CJIeAYIONMX KOMIEeTeHIMIA:

OK 1 Bei6upath criocoObl perieHus 3aaad nmpodeccHoHanbHOM e TeIbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymiecTBisiTh TOWCK, aHAIM3 ¥ HHTEpIpeTauo uHbOpMaIuy,
HEOOXOJIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MpOo(PeCcCHOHaTBLHON AeSTEILHOCTH.

OK 4 PaGortath B KOJUIEKTHBE M KOMaH[Ee, 3(Q(PEKTUBHO B3aMMOJICHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KJIMEHTAMHU.

[IK 1.3. Ob6ecneuuBath 3ammTy HHGOPMAIMK B CETH C HCIOJIH30BAHHEM
MPOTpaMMHO-aNnapaTHbIX CPEJICTB.

Teopernuecknii MaTepuaJ:

Jis  ynoOGcTBa M3ydeHUs METOAbl KOAMPOBaHUS MHGPOpPMALUM MPUHATO
paccMaTpuBaTh MO KaTeropusM. POk 3TUX KaTeropuil BHITIOTHSIOT TaK HAa3bIBAEMbIC
cxembl KOOUPOBAHUSL.

CyIiecTBYIOT TpH OCHOBHBIE CXEMBI KOJUPOBAHUS. DTO aHAJIOrOBOE, TAOIUIHOE
1 1u(poBOE KOTUPOBAHUE.

Cxembl aHaJIOTOBOTO KOJMPOBAHUS PaCpOCTPaHEHBI B )KUBOU Mpupojae. B xozae
pa3BUTUSI HAYYHO-TEXHHUYECKOTO IMporpecca OOLIECTBO MOCTENEHHO aAanTHpOBAaJo
UX TIOJl CBOM HYXIbl. IMEHHO aHaIoroBoe KOAMPOBAHHE HAILJIO HamOoJee paHHEe
NPUMEHEHUE TIPU 3alUCH N300paXeHH, 3ByKa, BUJIEO.
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CxeMbl TaOJIMYHOTO KOAMPOBAHUS HE UMEIOT U HE MOTYT UMETh pealn3aluil B
KUBOW TpUpome — 3TO m300peTeHue obmecTBa. JIoau MONb3yHOTCS TaOIWYHBIM
KOJIMPOBAHUEM C TOTO MOMEHTa KaK Hay4YWJIMCh Ha MajbllaX 0003HayaTh MPEIMETHI,
KUBOTHBIX, Jrojged. Ha TaOnuMuyHOM KOAMPOBAHMM OCHOBAHBI BCE  BUJBI
NUCbMEHHOCTH.  TabimuyHoe  KoAMpoBaHUE  obOecrieynBaeT  OOJBIIMHCTBO
MOTPEOHOCTE  HEaBTOMATHU3WPOBAHHOTO  OOLIECTBEHHOTO  MH(OPMAIMOHHOTO
oOMeHa.

Cpenu TaOIMYHBIX CXEM KOJUPOBAHUSA 0CO00 BBIACIAIOT JBE CAMOCTOSATEIbHBIC
KaTerOpUH:

— CXEMBbI Ta0JIMYHO-CUMBOJIBHOTO KOJMPOBAHMUS;

— CX€eMbI TaOJIMYHO-IU(PPOBOrO KOJAUPOBAHMSL.

Tabau4aHO-CUMBOJIBEHOE KOJMPOBaHHE HIHPOKO UCTIONB3YIOT npu
HENOCPEICTBEHHOM MH(QOPMAIIMOHHOM OOMEHE, a CXeMbl TaOJIMYHOIO U HU(POBOTrO
KOAMPOBAHUS TMPUMEHSIOT, KOrJa HWHPOPMAIMOHHBI OOMEH MEXIy JIIOJIbMU
OCYIIECTBIISIETCS. C MOMOILBIO CPEICTB BBIUUCIUTENbHON TexHUKU. Hampumep, ans
oOMeHa THUCHPMEHHBIMH  COOOIICHUSMH  JOCTaTOYHO CXEM  CHMBOJIBHOTO
koaupoBanus. Ho ecnu cooOuieHne 10KHO ObITh OTIPABIIECHO MO TeNerpady UiH 1mo
AJIEKTPOHHOM MoYTe, TO 6€3 HU(PPOBOTO KOJUPOBAHUS HE OOOUTHUCH.

[MuppoBoe KOOUpOBaHME HE MMEET pealu3aluil HU B >KUBOW IMPHUPOJAE, HU B
HEMOCPEACTBEHHOM WH(GOPMAIMOHHOM OOMEHE MEXIYy TIOJbMHU. JTO JOCTHKCHHE
coBpeMeHHoro oOmiectBa. IlpuMeHsieTcs OHO B cHUCTEMax aBTOMAaTHYECKOIO
MH(OpPMAIMOHHOTO OOMEHA U IEUCTBYET MPHU COXPAHEHUU MH(POPMALIMU WM TIPHU €€

nepeaadyc MCexxKay TCXHHICCKUMHU YCTPOﬁCTBaMH.

Xoa padoThI:

1. Ykasxcume oecamuunslit Koo svipaxcenus «| promisey 6 coomeemcmeuu c
k000601t maonuyeit ASCII.

2. Ykaowcume  wecmnaouamepuunvlii. KOO  GbIPAMNCEHUA — «Meopus
uH@gopmauyuu» 6 coomeemcmeuu ¢ koooeoi maoauyeit ASCII.

3. 3akooupyiime ceoe umsa, amuauio u OmMyecmeo ¢ NOMOUbI) OOHOU U3
mabauy (Win-1251, KOI-8).

4. bykea Z umeem oecamuunwtii K00 90, a 7 — 122. 3anucams cn1060 «sport» 6
oecamuyHoM Kooe.

5. C nomouwipro oecamuuHnvlx K0008 3auiugpposano cnoso «info» 105 110 102
111. 3anucams nociedoeamenbHOCHb 0CCAMUYUHBIX KOOOEG Ol IMO20 Hce C106d,
HO 3ANUCAHHO20 3A2NIA6HBIMU OYKEAMU.
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6. C nomowwro 3 mabnuy KoOupoeku npeocmagbme O0BOUUHbBLIL KOO

ciedyruieco npeonoxcenusn: « {ndppoBoe KoIUpOBaHUE HE UMEET peaau3alnuil HU B
KUBOW TMPUPOJE, HU B HEMOCPEACTBEHHOM HWH(GOPMAIIMOHHOM OOMEHE MEXKIY

JIXIOABMUN»

7. Omeemovme Ha KOHMPOJIbHbBLE BONPOCHL:
—Yro Takoe Tabiuiia KOJupOBKU?
— [lepeuncnuTe OCHOBHBIE CXEMBI KOJUPOBAHUS

8. Ogpopmume u coaiime omuem npenooasamenio (obpazey omuema

npeocmaenen ¢ Illpunoxncenuu 3).
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IIpakTnueckas padora Nel3
Ha3zBanue npakTtudeckoii padorsl: [{udppooe komupoBanue

Heap padotbi: chopMUpOBaTh YMEHHS KOJUPOBAHUS YUCIOBOM HH(DOpMALIHH.

3HAHMA (AKTyaJIu3aLus):

—  IPUHLMIIBI KOJWPOBAHUS U AEKOIMPOBAHUS NH(OpMaLIUY;

— METOJbl NOBBIIICHNU MOMEXO3AIMIIEHHOCTH NIEPEeIayu U NpHeMa JaHHBIX,
OCHOBBI TEOPUU CKATUS JaHHBIX;

YMEHHUs:

— MPUMEHSTH 3aKOH aJIUTUBHOCTH UH(DOpPMALIUK;

3JIEMEHTHI CJIeAYIOIMX KOMIeTEeHIMIA:

OK 1 Beibupats criocoObl perieHus 3aaad nmpodeccHoHanbHOM IesTeIbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymecTBiasTh TOWCK, aHAIW3 W HWHTEpPHpeTanuio HHGOPMAIINH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPO(PEeCCHOHATBLHON AESTEILHOCTH.

OK 4 Pa6otarh B KOJUIGKTHBE M KOMaH[Ee, 3(H(PEKTUBHO B3aMMOJICHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KIIMEHTAMHU.

[IK 1.3. Ob6ecneuuBaTth 3ammTy HHGOPMAIMM B CETH C HCIOIH30BAHUEM
MPOTpaMMHO-aNnapaTHbIX CPEJICTB.

Teopernuecknii MaTepuaJ:

st mpencraBnenus uHpopmanuu B namsatd OBM (kak 4UCIIOBOM, Tak U HE
YUCJIOBOM) MCHOJIb3YETCS JIBOMYHBIA COCOO KOAWPOBaHUSA. DIEMEHTapHas syeika
namatd DBM umeer nnuny 8 out (6aiit). Kaxknpiit 6aiit uMmeer cBoit HOmep (ero
Ha3bIBAIOT ajpecom). Haubonbiryio mocinenoBaTebHOCTh OUT, KOoTOpyro OBM
MOXXET 00pabaThiBaTh KaK €JUHOE 1eJI0€, HA3hIBAIOT MAIIMHHBIM CJIOBOM. [[nnHa
MaIIMHHOTO CJIOBA 3aBUCHUT OT PAa3psAHOCTU Mpolieccopa U MOXKET ObITh paBHOU 16,
32, 64 Outam ¥ T.JI.

JIBonuHbIE pa3pslbl B 000N sUEiiKe MaMsTH HYMEpPYIOTCsl CIpaBa HAJICBO,
HaunHas ¢ Hyns. CyImecTBYIOT JBa OCHOBHBIX (popMara MpE/CTaBICHUS YHUCENT B
naMsITH Komnbiorepa. OIMH U3 HUX UCHOJIB3YETCA I KOAUPOBAHUS LIEJIBIX YUCEN,
BTOPO#1 (Tak Ha3bIBACMOE MPEACTABICHHUE YUCIIA 8 (hopmame ¢ NAasaioujell moukoil)
UCIIOJBb3YETCS I 3aJaHUsl HEKOTOPOTO MOJMHOYKECTBA AEHCTBUTENBHBIX Uyncel. [
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MOJIOKUTENIbHBIX W OTPHUIATEIBHBIX YHMCEN CYIIECTBYET 3HAKOBBIH CIOCOO
npeacTasiieHus yncia. [1oa 3Hak OTBOAUTCS cTapIni pa3psl SYCHKU:

0 - 11 TTOJIOKUTENBHBIX YHCEI,

1 - ayist OTpULIATENIBHBIX YUCET.

Jlns yopoleHus peanu3aluyd  apuPpMETHYeCcKuX oOmepaluii B KOMIIbIOTEpE
[IEJbIC YWCIIa TIPEACTABISIIOTCS CICIHAIBHBIMUA KOJAMH - TPSIMBIM, OOpaTHBIM H
JIOTIOJIHUTEIILHBIM.

Jlna_nonoxcumenbho2o Yucia_npamou, oopamubslil_u_O0ONOJHUMENbHbLU KOObl

8612104 0OUHAKOGO.

[IpssMOM KOJI ABOWYHOI'O YHCIIA — 3TO CAMO JIBOMYHOE YHCIIO, TPUYEM 3HAYCHHE

3HAKOBOT'O pa3ps/ia MJid MOJIOKHUTEIBHBIX 4ucesl paBHO 0, a ISl OTpUIATEIIbHBIX
qucen - 1.
OOGpaTHBIN KOJI OTPULIATEIIBHOTO YHCJIA TMOJIydYaeTcs M3 IMPSMOro Koja IyTeM

3aMCHbI Hyneﬁ CAUWHUIaMU, a4 CAUHUI] HYJIIMH, HCKIIIOYast 3HAKOBBIM paspAana.
JIOTIOJIHUTENILHBIA KO/ OTpHUOATCIIBHOI'O YHCJIIA 06p33y€TC5I KaK pe3ylibTaT

CyMMHUpPOBaHMs OOpaTHOro KojAa C eIWHMIed wmuagmero paspsaa. llepenoc B
3HAKOBBIN pas3psil IIPU 3TOM TEPSIETCS.

JIOMOTHUTENBHBINA KOJI LEJI0r0 OTPULATEIBHOTO YHCIAa MOXKET OBITh MOIYYEH 110
CIEAYIOLIEMY AITOPUTMY:

1) 3anmcarb NPSAMOUN KOA MOIYJIS YUCA;

2) UWHBEPTUPOBATH €T0 (3aMEHUTDH STUHUIIBI HYJISIMU, HYJIM — €IMHULIAMH );

3) mnpuOABUTH K UHBEPCHOMY KOJIY €AMHHUILY.

Hanpumep, 3anuiiemM JONOJHUTENIbHBIA KO Yucia -37, UHTEPIPETUPYSI €r0 KaK
BenuuuHy Tuna Longlnt (TpuanatuaByxOUTOBOE CO 3HAKOM):

1) mpsmoit ko yucia 37 ects 00000000000000000000000000100101;

2) unBepcHbrt kog 11111111111111111111111111011010;

3) HONOJHMUTEIBHBIM  KOJI I1111111111111111111111111011011 WA
FFFFFFDB1s).

IIpy mnomydeHMH dYucaa MO €ro JAONOJHUTEIBHOMY KOAY IIPEXIE BCEro
HEOOXOIUMO ONpPENeTuTh €ro 3Hak. Eciu 4Yuciao OKakeTcs MOJOKUTENbHBIM, TO
IIPOCTO TIEPEBECTH €ro KOJA B JECATUYHYI0 CHCTEMY CUMCIeHusA. B ciydae
OTPULIATEIHLHOTO YK CIIa HEOOXOAMMO BBITIOJIHUTD CIAEAYIOIIHUMN aNropuTM™:

1) BBIYECTH U3 KOJa yncnia 1;

2) UWHBEPTHUPOBATH KOI;

3) mepeBecTM B JECATUYHYKO CUCTeMy cuuciieHus. [lomydeHHoe 4wHcIo
3amucaTh CO 3HAKOM MHUHYC.

55



IpumepNel: 3anuniem dnciia, COOTBETCTBYIOIINE JOTOIHUTEIBHBIM KOJIAM:
1) 0000000000010111. ITockoyibKy B cTapuieM paspsie 3amucaH HyJb, TO
pe3ynbTaT OyAET MOJOKUTEIBHBIM. DTO KOJ urcia 23.
2) 1111111111000000. 3aech 3anucaH KoJ OTPULIATEILHOTO YUCIIA.
Hcnomusem anropurm:
1) 1111111111000000¢) - 12 = 1111111110111111»,
2) 0000000001000000;
3) 1000000(2) = 64(10).
Otger: -64.
JIyist mpencTaBieHus] 4Kciia B HOPMAJIM30BaHHON (hopMe HYKHO MPE/ICTABUTH
YUCJIO B BUJIE:
R=m*P" (6)
rae M -manmucca 4ucia,
P - ocnosanue cucmemuol cuucnenus;
N - nopsA0oOK, YKa3vlearowjuli, HA KAKOe KOJIUYEeCmE80 NO3UYUU U 8 KAKOM
HanpasieHuu OOINCHA CMeCmMUmvbCsi MouKd, Omoensaowas OpooOHYI0 uacmb 8
Manmucce.

HODMCI]ZU&’OGCIHHCZ}Z Manmucca MCHbIIC CAMHUILBI U IICPpBad 3HaA4YaIas unq)pa HE

HOJIb.
Hampumep, 159,6 = 0,15916 -10°
0,05975 =0,5975-10*
0,000142 = 0,142 -10°3

Xo0 pabomeui:

1. 3anuwiume Hopmanu3z06anHyO Gopmy 0ecamuuHbLX Yucen.

a). 3,1415926;

6). 0,00000578;

B). 25, 01;

r). 134, 9887;

n). 0,010765.

2. Ilonyuume enympennee 8-paspsaomnoe u 16-paszpaonoe npeocmaenenue
oecamuunozo uuciaa 2001.

3. Ilonyyume enympennee 8-pazpsaonoe npeocmasieHue OMPUUAMETbHO20
yucna -11710.
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4. Ilonyuume oOononnumenvuwvlit K00 ogouunozo uucaa -10002 ons 8-
PAa3pAOHOIL AYEUKU RAMAMU.

5. IMonyyume 06ouunyro gpopmy enympennezo npeocmasieHus yeavlx 4ucen
168910 u -168910 6 2-x Gaiimosoi aueiixe.

6. Ioayuume 0eouunyio popmy eHympennezo npeocmaesieHus yeavix yucel
25910 u -25910 6 4-x batimosoi aueixe.

[. 3anuwiume ¢ OdecAMUYHOU cucmeme CYUCIEHUA Yeaoe HYUCI0, eClU e20
oononnumensvustii koo 1000000110101110.

8. Ilonyyume enympennee npedocmasienue uyenozo uucia 8410 6 8-
pa3pAOHoNl  Auelike namaAmu  Komnolomepa. Pezynomam nepesedoume ¢
uieCmHaOuamepuiHyio CUCHemy CHUC/1eHUs.

9. Ilonyyume enympennee npeocmasienue uyenozo uucia -13410 ¢ 8-
Pa3pAOHON  Auelike namamu  Komnoviomepa. Pezynomam nepesedoume ¢
UWIeCMHAOYAMEPUYHYIO CUCHEMY CUUCTICHUA.

10. Ilonyuume enympennee npeocmaeienue uenozo uucia 12310 ¢ 8-
Pa3pAOHoNl  Auelike namaAmu  Komnolomepa. Pezynomam nepesedoume ¢
uieCmHaOuamepuiHyio CUCHemy CHUC/1eHUs.

11. HHonyuume enympennee npeocmaeienue eeuyecmeennozo uucaa 12,0051
6 32-pa3paouoil auelike namamu Komnoviomepa. Pe3zynemam nepeeedoume 6
UWEeCMHAOYAMEPUYHYIO CUCHEMY CUUCTICHUA.

12. Ilonyuume eHympennee npeocmasieHue UHUCAA  BeULECHBEHHO20-
0,00012510 6 32-paspsaomoit aueiitke namamu Komnviomepa. Pezynomam
nepegeoume @ WieCMHAOUAMEPUYHYIO CUCIEMY CHUCTICHUA.

13. Bveinonnume cnodcenue 6 Komnvlomepe Ha0 uuciamu (mun uucen
Integer):

a). 17710 nu 31810

6) -39101/16810

B). 111101/1-19910

F). 137101/1-12510.

14. Omeemvme na KOHmpoLHBIE BONPOCHL:

— Kak 3anucars 41ciio B HOpMaJnu30BaHHOM BUJIE;

— 3anumuTe  aIroOpuT™M  CO3JaHUS  JOMOJHUTEIBHOTO  KOJa  IIEJO0ro
OTPHUIIATEIHLHOTO YHCIIA.
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15. Ogpopmume u coaitme omuem npenooaeamento (obpazey omuema
npeocmaenen ¢ Ilpunoxcenuu 3).
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IpakTnueckasi padora Neld
Ha3Banue npakTuyeckou padoTbl: AHAIOrOBOE KOJUPOBAHKE

Heab padoThl: HAYYUTHCS KOAUPOBATH MYJIbTUMEIUITHYIO HH(DOPMALIHIO.

3HAHMA (AKTyaJIu3aLus):
—  IPUHLMIIBI KOJWPOBAHUS U AEKOIMPOBAHUS NH(OpMaLIUY;
— METOJbl NOBBIIICHNU MOMEXO3AIMIIEHHOCTH NIEPEeIayu U NpHeMa JaHHBIX,

OCHOBBI TCOPHH CKATHUA JAHHBIX

yMeHHS:
— MPUMEHSTH 3aKOH aJIUTUBHOCTH UH(DOpPMALIUK;

3JIEMEHTHI CJIeAYIONMX KOMIEeTeHIMIA:

OK 1 Beibupats criocoObl perieHus 3aaad nmpodeccHoHanbHOM IesTeIbHOCTH,
MIPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM.

OK 2 OcymecTBiasiTh TOWCK, aHAIW3 W HWHTEpIpeTauio HHOOpMaII,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPO(PEeCCHOHATBLHON AESTEILHOCTH.

OK 4 PaGotarh B KOJUIEKTHBE M KOMaH[e, 3((PEKTUBHO B3aMMOJCHCTBOBATH C
KOJIJIEraMu, PYKOBOJICTBOM, KIIMEHTAMHU.

[IK 1.3. Ob6ecneuuBaTth 3ammTy HHGOPMAIMM B CETH C HCIOIH30BAHUEM
MPOTpaMMHO-aNnapaTHbIX CPEJICTB.

Teopernuecknii MaTepuaJ:

[Ipy ABOMYHOM KOJIMPOBAHMHU AHAJOTOBOI'O 3BYKOBOT'O CHUTHAja HEMpPEPbIBHBIMI
CUTHAJ JUCKPETH3UPYETCs, T.€. 3aMEHSETCS CEepHeil ero OTIEIbHBIX BBIOOPOK -
orcuétoB. KauecTBO JBOMYHOrO KOAMPOBAHHUS 3aBUCUT OT JBYX IapaMeTpOB:
KOJIMYECTBA JMCKPETHBIX YPOBHEH CHTHaJla M KOJMYECTBa BHIOOPOK B CEKYHIY.
KonnuecTBo BBIOOPOK WM 4YacTOTa JUCKPETH3alMM B ayauoaaanrtepax ObIBaeT
pasmmuHou: 11 xI'n, 22 kl'n, 44,1 kl'n u ap. Eciin konndecTBO ypoBHEN paBHO 65536,
TO HAa OJWH 3BYKOBOW CHrHajn paccuutaHo 16 Out (216). 16-pa3psaHbiii
ayauoaanTep TouHee KOAUPYET U BOCIIPOU3BOIUT 3BYK, UeM 8-paspsaHbIN.

KonunuectBo 6ut, HeoOXoaumoe [Uisi KOAMPOBAHHUS OJHOTO YpPOBHS 3BYKa,
Ha3bIBaeTCs TIIyOnMHOM 3ByKa. O0BhEM MoHOayanodaiiia (B OaiiTax) onpeaensercs mo

dbopmye:
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|(6uT)=f(I't)*R(0mT)*N(xanamoB)*t(cex) (1)

riae T —gacrora quckperusaryu (I'm);

R — rmyOuna koaupoBanus (pa3psiAHOCT 3ByKOBOW KapThl);
N — konruecTBO KaHajaoB (1 — MOHO, 2 — cTepeo);

t — Bpems 3By4YaHUs B CEK.

[Ipu crepeodoHmveckoM 3By4aHWH O0BEM ayawodaiiia yaBamBaeTcs, NpH
KBaIp0(OHMYECKOM 3BYYaHUU — YUETBEPSIETCS.

Ecnu w3BecTHa rimyOMHA KOIUPOBAHHA, TO KOJMYECTBO YPOBHEM TPOMKOCTH
(G pPOBOro 3ByKa MOXKHO paccyuTaTh 1o popmyre:

N =2 (8)

rae | — rmyOuHa KoAupOBaHUS.

[lycTh rimyOuHa KOAMPOBAHMS 3BYKa cOCTaBiisieT 16 OMTOB, TOrga KOJUYECTBO
ypoBHeili rpoMKocTH 3ByKa paBHo: N = 2! = 216 = 65536,

IIpumep Nel:Paccuutaiite 00BeM cTepeoaynuodaiina amuTeabHOCThIO 20
cekyH]1 pu 20-OUTHOM KOJAMPOBAHUU U YacTOTe AUCKpeTu3auu 44.1 kI'm.
Pemenue.
V =20 6ut * 20 * 44100 * 2 = 35280000 6ut = 4410000 Oaiit = 4.41 MO
[Ipu komupoBaHUM TpaPUUECKOr pacTpoBOil WHGOOPMAIIUU YUIUTHIBACTCS
KOJIMYECTBO LIBETOB U pa3pelIeHnue MOHUTOpPA, pa3Mep U300paKeHHUs.
KonudecTBo 11BETOB B MaMTpe N300paKEHUS BBIYUCISETCS 10 hopmyre:
N =2 9)
rae | — riryOuHa npera.
O6neM rpaduueckoro u3o0paxeHus onpeaensercs no Gopmyiie:
V=MxN:I (10)
rae | — rmyOuna 1Bera;
M x N - Paspemaromas cnocOOHOCTb PKpaHAa B MHUKCEISAX WM pasMmep

n300pakeHus B OuTax.

Ipumep Ne2: Ecim skpan monuTopa mmeer pactp 600X800 mnwmkceneit u
KKl MHUKCeTb uMeeT pasmep 24 Outa, To oOumii 00bEM M300pakeHUs! CO BCETrO
9KpaHa

V = 600X800-24 = 11520000 6ut =11520000/8 = 1440000 O6aiit/1024 =
1406,25 k6/1024 = 1,37 M6
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Xoa pa0doThI:

1. Onpeoenume yeem, 3axooupoeannstii 8 RGB npu 256 zpadayusx mona:

a) (255,255,255);

0) (0, 255,0);

B) (0,0,127);

r) (127, 0,0).

2. Pewume 3a0auu:

6). OmpenenuTte KOJUYECTBO I[BETOB, OTOOpa’kaeMbIX Ha IKpaHE MOHHUTOpA
pu TiIyouHe 1BeTa 16 6uT;

B). Omnpenenure KOJUYECTBO IIBETOB, OTOOpPa)Ka€MbIX HAa 3KpPaHE MOHHUTOpA
npu riayouHe 1seta 24 Outa;

r).JlJis1 XpaHeHus: pacTpoOBOro M300paxeHus pazmMepoM 64x64 mukcens OTBEIU
512 OaiitoB mamsatu. Onpenenure MakKCUMalbHO BO3MOXKHOE YHCIO I[BETOB B
HaJIUTPE U300pAKEHUS;

n). Mg xpaHeHus pacTpoBoro uzoOpaxkeHus pasmepoM 128x128 mnmkceneit
orBenu 4 Kunobaiita mamsitu. Onpenennte MaKCUMaJIbHO BO3MOXKHOE YHUCIIO LIBETOB
B MajnuTpe nu3oOpaxeHus. Mcnonap30Barh onepanuu co CTENEHsIMH TBOMKH;

€). VYKaXuTe MUHUMAJIbHBIH O0OBEeM MaMsiTH (B KuJI0OaWTax), MOCTAaTOYHBIM
IUIsL XpaHEHUs JIF0OOro pacTpOBOro M300pakeHHs pa3mepoM 64x64 mukcens, eciu
U3BECTHO, YTO B M300payKEHUH UCTIONb3yeTCs najauTpa u3 256 useros. Camy naiutpy
XpaHUTh HE HYXKHO;

k). ['omyOoil mBeT Ha KOMIBIOTEpE C 00BEMOM CTpaHUIIBI BUaeomamstu 250
Ko6aitt xogupyercst kogom 0000 0011. Omnpenenute pazpeuiaroilyrd COoCOOHOCTb
rpagu4ecKoro AUCILIES;

3).M3BecTHO, 4TO BUAECONMAMATH KOMIIbIOTEpa HuMeeT o0beMm 512 KoauT.
Pazpemaromast crocobnocts 3kpana 640 nHa 200. CKONBKO CTpaHHI] SKpaHa
OJTHOBPEMEHHO pa3MECTUTCS B BUACOMAMATH TMpU MamuTpe U3 8 1BeTOB/16
[BE€TOB/256 1IBETOB?

n). Omnpenenure o0beM NaMATH, KOTOPBIM 3aHUMAET OHA MUHYTa IIU(POBOro
3ByKa (cTepeo), 3anucanHoro ¢ yactotoii 44,1 kI'11 u paspsaaHocTsio 16 OuT;

k). Omnpenenure 00bEM MaMsATH, KOTOPBIA 3aHUMAET OJHA MUHYTa IIU(POBOrO
3ByKa (MOHO), 3aITUCAaHHOTO C yacTtoToi 32 k[ 11 1 pa3psaHocThiol 6 OuT;

n). Onpegenure 00beM MNaMsITH, KOTOPbIM 3aHUMAET S MHUHYT LU(POBOTO
3ByKa (CTEepeo), 3amMcaHHoro ¢ yactoToi 32 kI'11 1 pa3psaHoCThiO 16 OuT;

M). Omnpenenute 00bEM MaMATH, KOTOPbIA 3aHUMAET OJIHA MUHYTa LIU(PPOBOTO
3ByKa (cTepeo), 3anucanHoro ¢ yactotor 44,1 k[’ u pa3psaHocThIO 8 OUT;
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H). OOBeM cBOOOJHOM MaMsATH Ha JUCKe — 5,25 MO, pa3psIHOCTb 3BYKOBOM
miatel — 16 OurtoB. KakoBa mmrensHOCTh 3BydaHusi nudpoBoro aynuodaiina,
3allUCaHHOI0 C YacTOTOM AuckpeTusanuu 22,05 xkI'u?

0). Opna munHyTa 3anucu 1udpoBoro ayauodaiina 3aaumaet Ha aucke 1,3 MO,
Pa3psAIHOCTh 3BYKOBOM IiaThl — 8 Out. C Kakod 4acTOTOM AMCKpETH3allMy 3amucaH
3BYK?

n). JIBe MuHyTHI 3amucH 1udpoBoro ayauodaiiia 3aHuMarT Ha aucke 5,1 M6.
Yacrota nuckperuzanuu — 22 050 I'n. KakoBa pa3psigHocTs ayanoaaantepa?

p). OObem cBoOoaHOM mamsatu Ha gucke — 0,1 ['6, pa3psaHOCTH 3BYKOBOM
miatel — 16, KakoBa mgiuTenbHOCTH 3By4aHus mudpoBoro ayauodaiina,
3alMCaHHOrO C YacToTol auckpernzauuu 44 10011'a?

3. Omeemvme Ha KOHMPONbHBIE BONPOCHL:
— [lepeunciure napameTpsl, BAUSIONME HA 00bEM rpaPUUECKOro N300paKeHus;

— Hanumure dhopmyny it BerurciaeHus 00bEMa MoHoayiuodaiia.

4. Ocgopmume u coaiime omuem npenooasamenio (obpazey omuema
npeocmaenen ¢ Ilpunoxncenuu 3).

62



IpakTnuyeckasi padora Nel5
Ha3zBanue  mpakruyecko  padoThI: [IpakTueckoe  NpUMEHEHHUE
kpuntorpaduu. M3yueHne u cpaBHUTENbHBIN aHAIN3 METO/I0B IMIU(PPOBAHUS

Ileanb paGoThl: OCBOWTH MPOCTEHINIME METOABI KPUNTOTPA(QUUECKONW 3aIINTHI
uHopMarmm.

3HAHUSA (aKTyaJIn3alus):
—  METOJbl KpUNTOrpaguuecKoi 3alUThl HH(GOPMAITUH;
— cnocoObl TeHEpaIuu KIII0YEH.

yMeTh:
— MPUMEHSTH 3aKOH aJJINTUBHOCTH UH(pOpMaLIUU

3JIEMEHThI CJICAYIOIINX KOMIIECTeHMIA:

OK 1 BeiObupats cnocoObl pelnieHus 3a1ad NpoPpecCUuOHAIBHON JIeATEbHOCTH,
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2 OcyuiecTBiasiTh NOWCK, aHAJIW3 M HWHTEPOpPETALHIO HH(POPMALIHH,
HEOOXOAMMOM JIs1 BBIIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 4 PaboraTh B KOJUIEKTUBE M KOMaH[E, 3()(PEKTUBHO B3aMMOJAECICTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.

[IK 1.3. OGecneuuBarh 3anmuty HHGOPMAIMU B CETH C HCIOJIb30BaHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernueckuit MaTepuas:

Kpunrorpagmus - nayka o meTojax npeoOpa3oBaHus HH(DOpPMAIUU C LENbIO €€
3aIIMATHI OT HE3AKOHHBIX MOJIb30BATEIIEH.

Creranorpagusi - HaOOp CpPEACTB W METOJOB COKPBHITHUSA (paKkTa Mepeaadu
uH(bopMaIuu.

HekoTtopsle MeTo/ibl cCTEraHorpaduu:

1. B npeBHOCTH TOJIOBY paba OpwiM, Ha KOXKE TOJIOBBI MUCAITU COOOIICHUE U,
1ocJie OTpacTaHus BOJIOC, paba OTIPaBIISUIM K aIpECaHTYy.

2. CKpBITOE THUCHMO MEXKIY CTPOK: MOJIOKOM, arelIbCUHOBBIM (MU JIMMOHHBIM)
COKOM, JIDyTUMU XUMUYECKHMHU BEILIECTBAMH.

3. "Mukpotouka". CooOmieHue ¢ TOMOIIBI0 COBPEMEHHON TEXHOJIOTHH
3aMUChIBA€TCSl HAa OYEHb MaJEHbKUM HocuTenb  ("MUKpPOTOUKY'"), KOTOpas

MePEChUIAETCS aapecary, Hampumep, o1 00OBIYHOW MapKOH.
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4. AXpocTux - epBble OYKBBI CJIOB CTUXOTBOPEHHS HECYT HH(OPMALIUIO:

HoOpsriii ynon Haemncs sSrof,

YMHBIN yA0] HAEJICSA HA TOI.

Haencs ynon u necHu noer.

Aron Haencsa yaon.

5. HanmpuMmep, kaxkoe YeTBEpTOE CIOBO B MOCHUJIAEMOM COOOIICHUU HECET
uHopManuio (ocTalibHBIC CiioBa HUYero He 3Hayar). [Ipumep: "Tpuanars mnepBoro
aBrycta BcTpeda CyJaeOHOro coBeTa OKpyra cocrosiiack. lloarBepaute nary
CICAYIOIIETO KaK MOXXHO CKOpee. YYacCTHHUKH JOTOBOPHJIUCH COOpaThCsi TaM XKe.

Bopuc."
PaznoBunHOCTH MIM(POB

1. ludp 3amensl. Kaxaas OykBa 3amMeHs€TCS HAa ONpPENEIECHHBIN CHUMBOJ HIIU
NOCJeN0BaTENbHOCTh CUMBOJIOB. [Ipumep: "[lnsamymue yenoeuku' Konan Jloims.

2. lludp mnepecranoBku. BykBBI B mepenaBaeMOM COOOIIEHWH MEHSIOTCS
MECTaMH B COOTBETCTBUHU C ONpeieieHHbIM npaBmiioM. [Ipumepsr: MAMA - AMAM.

3. Kamwxnseiii mmdp. B mmdpoBaHHOM TEKCTe Ka)KA0€ CIOBO 3aMEHEHO Ha TMapy
YlceJl HOMEpP CTpPaHMIIbI B KHUIE€ U HOMEpP 3TOro CJIOBa Ha CTpaHULE. (T.e. TEKCT
BBITJIAIUT IPUMEPHO Tak: 3-45 45-67 ...).

Koy - cMeHHBIN aneMeHT wmudpa, KOTOPbIA NpUMEHEH i IMH(pOBaHUS
KOHKPETHOTO COOOIIICHMUSI.

IIngpsl nepectaHOBKU

MapiipyTHas TpaHCOO3UILINS

T - nononHUTEIHLHAS OyKBa.

O C K P E
M 4 A H C

= > W

EMATMH
A4 A K CE U

I K O JT AT
®pa3za "BockpecHas marematndeckas mkosa" cranosurcs: "ECUYUT AETHP
KAACJI OKMAC OMEAK IIATAB".
Kuntou - yucno 6.
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HOCTOH6HOB3}I TPAHCITO3UIIN A

K A I A | Jlmmmeccucncclimaocoakaaou ay.
Hax crombmamu 3amuchiBaeTcss KIIIOYEBOE CJIOBO, 3aTEM B
3 1 4 2 coorercrBun ¢ NOpsIIKOM OYyKB B  an(aBUTE CTOJIOLBI
m 1 A HYMEPYIOTCS, a 3aTEM BBIIIMCHIBAIOTCS MOJPSA: IEPBBIA CTONOELL,
3a HUM BTOPOU U T.1.
_n "
A A I Kirou 31ech - "kama".
O m o C
C  E N C
O C A I
A |C |V
K H

HIudp "Pemerka"

Ecnu xodems ObITh KpacuBbIM TOCTYNM B Tycapbl. (BwickassiBanue Ko3bMbl
[IpyTKOBa)
[TbenuCBIBIOBIMTUBXTBYKIIPOCOAPUCETAIIYHIC.
Kunrouowm siisieTcs perrerka
[[ndpsl 3aMeHbI

HIudp "bpuranckuii diaar"

l“a/”’ | |.

Otser: (uar.
Kaxxmass OykBa 3aMEHSIETCI HECKOJIbKUMHU CUMBOJIAMU

Kpurrorpadus 11179161915417121932
KIK7A9K6KIK5A4KTA D1 AIO2

N2021M01040A302AY 114
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Xoxa paéoThi:
1. Tlpunymath akpoCTHUX, B KOTOPOM CKPBITO Ballle UMSI.
2. Ilpunymath nocnaHue, UCIOJIb3YS JUIITHUE CIIOBA.
3. 3ammdpoBarb, UCTIONB3YS MHU(P MEPEeCTaHOBKU:
a) @paniry3ckuit MaremaTuk [Ibep depma o o6pazoBaHUIO OBLT FOPUCT.
b) Jleonapao Iln3zanckoro MareMaTHKH 3HAIOT MO/l UMEHEM '"ChIH J0OpsAKa" uiu
duboHay4H.
4. JlemmudpoBath (BOCCTaHOBUTH cooOIIeHHe, 3Has kmoud) Kiou 8.
UuHOU ceyeM JTUrMCXble00CaAUTHKKBIMHITCOUBTPHBIEO0CCEEOPCHEOMBOAIEPITOKTI.
[Tpumeuanue: Ab-gononHUTENbHBIE OYKBHI.
5. PacmmudpoBate  (BOCCTaHOBUTH  COOOIIEHWE, HE 3Has  KIO4a).
Ocy3yaaHeBEMHUCUUTIHMO/10abJIBHPABOOBIU.
6. PacmmudpoBarts:
ETrpryoiiIKMuyHaBIUIMIILIAETrBPHBIMHUCASIOTLIIBII0AaHTIOIOP.
Kirouom sBnisieTcst mpaBUII0 paCCTaHOBKH.

O E C M A Jl A BoecManacpHETOKAaTHKSAUILIMESICA K.

P HE T O v
Boec mana cpHe TOKa THUKsadIIMesica K.

B
C
K ATHN K
a

A Y I
M E 4
C A
K

7. PacmmdpoBats ¢pasy: Comky BBHIBIOXEIEHBAH30PKOCEYKBCU3A3X.

8. PacmmdpoBath dbpazy:
JleopTUroATHETMAYASITICCOUHMKXKXOMYEHOOOTICEYH ITUCTHUT
_KMexXca YJIWJDK alioo BpO Yo K

Hcnonv3ysa nocmonodoyosyo mpaHcno3uuuio:

9. 3ammdpyiite dppaszy: He mitoii B KOI01€11: BBUICTUT - HE IOMMAECIIIh.

10. lemudpyiite crapuHHOE SMOHCKOE XaWKy: (KmouoMm Oyner ums
U3BECTHOTO SITTOHCKOT'O nosTa "Bacé")
TiaranraBUCHyBUTOSKIKIIPPPYBIIIICCUEATITTHBYYBET H.

11. Paciudpyiite  BbickazbiBanue Kosbpmbl  IIpyTkoBa: Akoeab  JiHE
JCHTAaHXKOJICCKIarpeo o.
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12. Ilpuaymate  pemetky ©  3amudpoBats  ¢pasy: "EBkaug  Obul
JPEBHETPEYECKUM MaTeMaTUKOM"
13. JlemmdpoBath:

a) CHeKIeTnapooKOOIKONCATHCTCEKBOHBOCKH.

0) JBIuiropauMuipyBTalryeKTETHbIOTHIOPYaM.

14. 3ammdposats ppazy: "BITVY", ucnons3ys mudpsl 3aMeHbI

15. PactmudpoBats:

a). 1111712 20 111211728 201117112 11517112121228

0). 11212941191517 16122812 1615 176116 111514415

B). 11176191832 5157529 1815291716191832

r). UTA2ASNU504 E3150441102 SA1NSO4E3US 601160105
N3H0102U5Y8 UTA3N6U3E3 A205A40312 E3U102AS5E1 E30303A502.

5. Omeemvme Ha KOHMPObHbBIE ONPOCHL:
— Yro Takoe kpunrtorpadus?

— [lepeunciure MeToabl IUGPOBAHUS.

6. Ogopmume u coaiime omuem npenooasamento (oopazey omuema
npeocmaenen ¢ Illpunoxncenuu 3).
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IpakTnuyeckasi padora Nel6
Ha3Banmne mnpakTtuuyeckoii padorbl: Kpunrorpapuss ¢ CHUMMETPUUYHBIM
KIIFOUOM, C OTKPBITBIM KIIFOUOM

Iess pabdoThI: OCBOUTH MPOCTEHIINE METOABI KPUNTOrpauyecKor 3alInuThl
uH(bOpMaInu.

3HAHUSA (aKTyaJIn3aus):
—  METOJbl KpUNTOrpaPUUecKOM 3aUThl HH(GOPMAITUH;
— cnocoObl TeHEpaIuy KIII0YEH.

yMeTh:
— MPUMEHSTH 3aKOH aJVINTUBHOCTH UH(pOpMALIUU

3JIEMEHThI CJICAYIOIINX KOMIIECTeHMA:

OK 1 BeiOupats cnocoObl pemieHus 3a1ad MpoPecCUOHAIBHON JIeATEIbHOCTH,
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2 OcyuecTBiasiTh NOWCK, aHAJIW3 M HWHTEPOpPETALHI0 HH(POPMALIHH,
HEOOXOAMMOM JIs1 BBIIOJTHEHUS 33124 IPO(pECCUOHATBHON AESITENbHOCTH.

OK 4 Paborarh B KOJUIEKTUBE M KOMaHJE, 3(()EKTUBHO B3aWMOJECHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMU.

I[IK 1.3. OGecneuuBarh 3amuTy HHGOPMAIMU B CETH C HCIOJIb30BaHUEM
IPOrpPaMMHO-AIIIAPATHBIX CPEACTB.

Teopernueckuit MaTepua:
Hludps! "Tlignryimme yenoBeyxn'

OcHoBHOIT MeTOJT pacii(PpOBKH MOJOOHBIX MHU(PPOB - HACTOTHBIN aHaNU3. (+
JIOTUYECKHUE PACCYKICHUS).

Tabnuna gacTor:

B pycckoMm si3pIke B KaXI0W THICSYE CHUMBOJIOB B CPETHEM BCTPEUYACTCS

npooer 175 p 40 s 18 X 9
0 90 B 38 3 16 xK 7

e, e 72 hi | 35 Bl 16 I 6

a 62 K 28 0 14 10 6
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u 62 M 26 b, b 14
H 53 II 25 r 13
T 53 1| 23 q 12
C 45 y 21 i 10

Yarre Bcero OyKBBI 3aMEHSIOT IPYTUMU OYKBaMHU.
[Iudp Llezaps
B mmdpe Lezaps kakmas OykBa 3aMeHseTCS Ha OYKBY, KOTOpas HACT uepes 3
nocie atoii: T.e. A=>1", O=>C, SI=>B.

[IpuMeyanue: MOKHO ACJIaThb CABUI HC HA TPH, a4 HA IIPONU3BOJIbHOC KOJIMYCCTBO

OYKB.
[Iudp Bmxenepa

Kimrou BA3A:/3181/

CaBur ocylecTBiIsIeTCs HE Ha OCTOSIHHYIO BEJIMUKHY, @ HA HOMep OyKBBHI B
kiroueBoM cioBe. KPUIITOI'PAOU A => HCPPXITJICT XPA.

CnoHOCTb IpH paciiu(PpoBKE B TOM, YTO OJJUHAKOBBIE OYKBBI IEPEXOAT B
pasHble, a pa3HbIE - B OJMHAKOBBIE => YACTOTHBIA AHAJIN3 HE IPUMEHHM.

Xoxa pa0doThi:
1. Ilpu nomowyu mabauywvt Busxcunepa 3auugposams mexkcmol:
a). «llommandasutHas 3amena». Kimou «ndp»
0). «Komuposanue nnpopmanun». Kirou EBPO
2. 3amugppyiume  eviparxcenue  «toletknow» ¢  nomowgpio - maoénuy
Ionubunuiickozo keaopamas

3. Pacuuugposams mexcm, ucnonav3ya wugput "'Ilnawywue uenoseuxu' .

Capriizrorcybin Y iueHIMIKPro, bXC 30B Kpracudxer ¢
3UEIIHCMPI3CTC3CMXJI, PUTYJIPUA3UPPCTCIHKCECYIIXS C TCIKC3H JI
TchonaxcxeTyuspxrenxsipn. Pre3pcMIiIKTyCKIIOCH ¢p TCEPXYUBIOKIIOBOBIO ¢
JICOCPHCM3HUEIBIHIL. TCYITBITHTC3CHINO H PUM, TPLHOUHICOCPHIIXTH,
BXCXT3TOMHCIIOUXHUOT J1 (PHTKIO:

- Pnikaconxnx. En3rxs, H 3¢it36. HPxrxi, yrkyubmxutyuzgxrenxads,
TCYIBIIH Y e PHIIM.

C-37

n-21

I-18

H-18
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JI-18
3-17
P -16
I1-14
T-14
@ - 13
Yy -13
E-10
M-7
-5
Aa-3
A-1
I0-1
4. Pacuwiugpposamv mexcm, ucnonw3ya wmugpot "lnawywue yenoseuku'':
C3prit3roTcybin Y iueHIMIKPro, bXC 30B Kpracudxer ¢
3MELIIHCMPI3CTC3CMXJI, PUTYJIPIIH3UPPCTCIKCECYIXS C TCIKC3U T
TchonaxcxeTyuspxrenaxsipn. Pre3pcMIIKTyCKIIOCH ¢p TCEPXYUBIOKIIOBOBIO ¢
JACOCPHCM3UEIBIHIL. TCYITBIHTC3CHINO H PUM, TPLIOUHICOCPHIIXTH,
BXCXT3TOMHCIIOUXHUOT J1 (PHTKTO:
- Piikaconxnx. Ensrxs, H 3¢it30. HPxrxii, yrkyubmxutyunzgxrenxads,
TCYIBIIH Y e PHIIM.
5. Ucnonwsysa wmughp llezapsa:
3ammudposats Ppazy: "Uaet 3anarue no kpunrorpapuun'.
Pacumudposats dpazy: Cxcos0XPBHCHIHUMIOBIHIPIOPOUKHI.
3ammdposath Ppazy: Maremarrka - napuiia Hayk.

6. Omeemvme na KOHMPOIbHBIE BONPOCHL:

[lepeuncnure MeToabl KpunTorpadpuyeckon 3auThl HHPOpMaLUU

— IlpuBeauTte anroput™ mudppoBaHus MeTo0M Brkunepa

7. Ogopmume u coaitme omuem npenooasamento (odpazey omuema
npeocmaenen ¢ Illpunoxcenuu 3).
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IIpakTnuyeckas padora Nel7
Ha3Banmne mnpaxkrtuyeckoii pab6orsi: IlludpoBanme ¢ wucnoap3oBaHUEM
nepectaHoBok. llIudposanue ¢ ncnoap30BaHUEM 3aMEH

Iess pabdoThI: OCBOUTH MPOCTEHIINE METOABI KPUNTOrpauyecKor 3alInuThl
uH(bOpMaInu.

3HAHUSA (aKTyaJIn3aus):
—  METOJbl KpUNTOrpaPUUecKOM 3aUThl HH(GOPMAITUH;
— cnocoObl TeHEpaIuy KIII0YEH.

yMeTh:
— MPUMEHSTH 3aKOH aJVINTUBHOCTH UH(pOpMALIUU

3JIEMEHThI CJICAYIOIINX KOMIIECTeHMA:

OK 1 BeiOupats cnocoObl pemieHus 3a1ad MpoPecCUOHAIBHON JIeATEIbHOCTH,
IPUMEHUTENIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2 OcyuecTBiasiTh NOWCK, aHAJIW3 M HWHTEPOpPETALHI0 HH(POPMALIHH,
HEOOXOAMMOM JIs1 BBIIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 4 Paborarh B KOJUIEKTUBE M KOMaHJE, 3(()EKTUBHO B3aWMOJECHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMHU.

I[IK 1.3. OGecneuuBarh 3amuTy HHGOPMAIMU B CETH C HCIOJIb30BaHUEM

IIPOTPAMMHO-ANIIAPATHBIX CPEJICTB.

Teopernueckuit MaTepua:

Mudp I'porcdenbaa: IToT mWHUdPp CIOKHON 3aMEHbI, HA3bIBAEMbII UM POM
I'poncdenvna, npencrabiuser coboit momudukanuo mmdpa llezaps yuciaoBsiM
KitouoM. st 3Toro moj OyKBaMH HMCXOJHOTO COOOIIEHHS 3alMCHIBAIOT LI
YUCIIOBOro Kitoya. Eciau kirou Kopode COOOIIEHHS, TO €ro 3aluch LUKINYECKU
noBTopsA0T. [Hudprekct mnomyvaroT npumepHo, kak B mudpe Llesaps, HO
OTCUMTHIBAIOT MO an(aBUTy HE TpPeThiO OyKBY (Kak 3TO JaenaeTcs B Immdpe
Ile3apst), a BwIOMpaOT Ty OYKBY, KOTOpas CMelleHa I0 an(aBUTy Ha
COOTBETCTBYIOIIYIO Lu(py Kimoua. Hanmpumep, mpuMeHsisi B KadecTBE Kioua
TpyNIy W3 YeThIpeX Ha4dalbHBIX IUQp unciaa € (OCHOBAaHUS HATYypaTbHBIX
norapupmMoB), a wuMeHHO 2718, momydaem HJs  HCXOAHOTO  COOOIIEHUS
BOCTOYHBIN DKCITPECC ciemyomuii muppTeKcT:
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Coobmenre| | B/IO/CT/IO/Y HBL I DK CIIPE C|C
Kirou 27182 7/182 71827182
Mudpprexer| 4 X T b/P OO T JI A JILC YK I Y

UtoOb! 3amudpoBath NepByro OYKBY cooOIieHus B, ucnonp3ys nepByro mudpy
KJII04Ya 2, HYy’KHO OTCYUTATh BTOPYIO 1O MOPSAAKY OykBy OT B B andaure:

noJryyaeTcs nepnas Oyksa mudprekcra /.

Crnenyer oTMeTHTb, 4TO KPP ['poHCPENbIAa BCKPBIBAETCA OTHOCUTEIBHO JIETKO,
€CJIM Y4YECTb, UTO B UMUCIIOBOM KJItOUE€ KaxkJas Lu(dpa UMeET TOJIBKO JIE€CATh 3HAUECHUH,
a 3HAYUT, UMEETCS JIMIIb JECITh BAPUAHTOB MPOUYTEHUS KaKJI0M OyKBBI IIM(PPTEKCTA.
C npyroii croponsl, mmdpp ['poHcdenbna gomyckaer anbHeWNIMe MoOAUpUKALINH,
VIYYIIAOIIME €ro CTOMKOCTh, B YACTHOCTU JBOMHOE MM(GPOBAHUE pPa3HBIMU
YUCJIOBBIMU KITFOUaMH.

Xoa padoThi:
1. Umeetcs Tabauna 3aMeHsl JUIsl ABYX MG POB NpocToil 3aMenbl: mudpa Nel u

mmgpa No2.

Orxp. | Ubadp | [sschp Orxp. | spp | Hlndp Orxp. | Usdp | [sadp

TEKCT 1 2 TEKCT 1 2 TEKCT 1 2
A B & M T N q M 3
E U @ H IT # I H 8 v
B O ) o) - I Pl T
T A + II X = b 3 [y
b 1T B P T { BI H @
E II > C )| 7 b O X
K K 4 3 X % 3 Bl ®
3 B + ¥ C @ 10 111 P
" b i o b ! A E A
K np oben 2 X q Ne npobern ¢ 00
B P - I 3 ® A &

Pacmmudpyiite coobmenus, 3ammudpoBannbie ¢ moMoIsio mudpa Nel
- HN.PIOY.BO®OBI'HO
- CJIXT'.BJIXO.®00.111B
2. Ilycth ucXoIHbIN anaBUT COACPIKUT CIACTYIOUINE CUMBOJIBI:
ABBI'JIEEXX3MUKIMHOIIPCTY @ XU BBIBAIOS

ammdpyiite ¢ momornisio mudpa Bwkunepa u kinroda ABJIOKO coobmenwus:
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- KPUNITOCTOUKOCTD
- TAMMHWPOBAHUE
3. Ilycth ucxomHbIi andaBUT COCTOMT M3 CIEAYIONIMX 3HakoB (cumBoa " "
(momuepkuBaHue) OyAeM UCIOIL30BaTh il Mpodena):
ABBI'JIEXX3UUKJIMHOITPCTY O XITUIIIBBILIIOS
Pacmmdpyiite coobmienus, 3amudpoBaHHbIC ¢ TOMOIIBI0 mdpa Bkuaepa u
xioua OPEX:
- IBMBYXHA
- ABXBIIIOMX
4. amudpyiite METOOM TEPECTAHOBKU C (DUKCUPOBAHHBIM MepuojoM d=6 c
KJ1r04oM 436215 cooOuienus:
~ JKEJTBIA OI'OHb
- Mbl_ HACTYITAEM
5. Pacumudpyiite coobmienus, 3amm@poBaHHbBIE METOJIOM TEPECTAHOBKU C
(ukcrpoBaHHbIM nIeprooM d=8 ¢ krouom 64275813:
- CJIIIMBHAE
- POUATIBH
6. Onpenenute KIOYM B cucTeMe MUGPOBAHNUS, UCTIONB3YIOMIEH EPEeCTaHOBKY
¢ (QukcHpoBaHHBIM IepuogoM d=5 1o mnapamM OTKPBITBIX W 3amM(POBAHHBIX
COOOILIEHUH:
- MO ITAPOJIb — YIITM OObAJIP
- CUT'HAJI BOA — HUCATO JIsAb
7. 3ammdpyiite ¢ momompo mudpa ['ponchenvna u wmoua KAJIMHA
COOOILIEHUS:
- KPUIITOI'PADUA
- 'POHCBEJIBA.

7. Omeemovme Ha KOHMPOIbHBIE BONPOCHL:
— Ilepeuncnure ™MeToapl Kpunrorpaduueckod 3amuThl WHOpMAIUU  C
OTKPBITBIM U 3aKPBITHIM KIIFOUOM.

— IlpuBeaute anroput™ mM@poBanust MeToaoM I 'poHcdenba.

8. Ogopmume u coaiime omuem npenooasamenio (odpazey omuema
npeocmaenen ¢ Illpunoxcenuu 3).
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HNudopManuoHHbIe HCTOYHUKU

OCHOBHBIC HCTOYHHUKH

1. [IBetkoBa, M.C. Mnadopmarnka : y4eOHWK IJIs CTYZA. YUPESKICHHA CPEI.
npod. obpazoanus / M.C. 1{BerkoBa, 1.}O. Xno6wicToBa. - 3-¢ u3aA. . cTep. - M. :
Axanemus, 2017. - 352c¢. : u.

JlonoiHUTE IbHbIE HCTOYHUKH:

2. [TaBnoB, C.B. Teopuss BeposiTHOCTEM UM MaremaThuecKas CTaTUCTUKA
[DnekTponHbIi pecypc]. — M. : UL PUOP: UHOPA-M, 2014.-186c¢.- noctyn u3z 9bC
"3HaHnym"

3.T'ycea A.M. JluckperHas mareMaThka: COOpHUK 3amad [DIEKTPOHHBIH
pecypc]. — M.. KVYPC: HHUI HNHOPA-M, 2017.- 224c.- (Cpennee
npodeccronansHoe 00pazoBanue).- noctyn u3 IbC "3nannym"
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Hpuaoxenne 1

MuHuncTepcTBO 00pa3zoBaHus U Hayku YenssOMHCKON 00IacTi
['ocynapcTBeHHOE 010 KETHOE PO eCcCHOHANIBHOE 00pa30BaTEeIbHOE YUPEKICHNUE
«FOxHO-YPpanbCKuil rocy1apCTBEHHbI TEXHUYECKHHA KOJLJIEIK»

OTUYET
10 MPAKTHYECKUM padoTram

yqe6Ha$1 AUCHUIIIINHA

«OCHOBbI TEOPUM UH®OPMALIUN»

crnenuanbHocTh 09.02.06
CeTeBoe U cUCTEMHOE AIMUHUCTPUPOBAHHE
KBanudukanus: cereBoil 1 CUCTEMHBIN aIMUHUCTPATOP

Brimoanun:
I'pynna:
[Iposepwuur:

YenstOMHCK, ToJ1

(o)



Ipuiaoxenue 2
OT14eT MO NpaKkTU4ecKoii padbore

IIpakTuyeckas padora Ne 1
Ha3panue mnpakTudeckoil padorpi: CrocoObl XpaHeHUsT 00pabOTKU U

nepenayu uHGopManuu

Heab padoTsi: chopMUPOBATH YMEHUSI CUCTEMATU3UPOBATh U YIOPSIA0UYNBATh
nokyMeHThl Ha [1K, oprann3oBeiBaTh UX pa3MeIleHUE, XpaHeHHe, 00paboTKy, TTOUCK

U iepeaaqy (daiios

Xoxa pab6oThi:
1. Botnonnume eécmagky ckpunuiomoe ¢hpaiinoe: Mosa npogeccusn, @amunus,

Moas zpynna.
2. Onuwume anzopumm cozoanus ¢haiira Mos zpynna

3. Omeemout na KOHmMPOJi1bHbBIE 6ONPOCHL:

4. Bv16oo no pabome: ...
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Ipuioxkenue 3
Otuyer no nNpaxkTU4YecKoii padore

IIpakTnyeckas padora Ne 2
Ha3Banue npakTuuyeckoi padothl: M3mepenne konmiecTBa HGOpMaIuu

Heanb padoThbl: HAYYUTHCS WU3MEPSITh MHPOPMALIUIO PA3TUYHBIMH METOAAMH,
MCIIOJIh30BaTh TpaBWia TMepeBoja WHPOpPMAIMA W3 OJHUX EAUHHUI] W3MEPCHHS B

IpyTHeE.

Xoa paéoThi:

1. Botnonnume nepeeoo eounuy uzmepeHus uHpopmayuu:

Pacuets!

2. Hcnonwvzya codepicamenvHolii. HOOX00 K UMEPEHUI0 UHoOpmayuu,
peuiume 3aoauu:

YcnoBus 3a1a4 U peUICHUE

3. Ucnonv3ysa anghasumuslii no0xXo0 K usmepeHuro ungopmauuu, pewiume
3aoavu:

VYcnoBus 3a71a4 U pelIeHUE

4. Peruume 3a0auu Ha uzmepenue ungopmavuu:

VYcnoBus 3a1a4 U pelICHUE

5. Omeemul Ha KOHMPOIbHBIE 60NPOCHL:

6. Bovieoo no pabome: ...

77



