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MpakTnyeckana pab6ota Ne1. CnocoObl xpaHeHUss oOpaboOTKM M nepepayun
nHopmaumu.

Ucxo0Hble OaHHbIe: pa3gaToyHbli MaTepuan

CodeprxaHue u nopsidoK 8bINoHEHUS 3a0aHus:

3agaum Kk Teme "EAMHULBbI n3MepeHnAa nHopmauun: 6UTbl, 6anTbl, KUNOGanTbl."

OCHOBHble paBeHCTBa, KOTopble HE0BX0AMMO 3HATb Y MOMHUTL MPU PELLEHUN 3a4ad Ha
McYnCrieHne BEPOSITHOCTU:

N - cxogHasi COBOKYNMHOCTb PaBHOBEPOSITHLIX COOLITUIA;
P - BEpOSITHOCTb OAHOTO PABHOBEPOSITHOrO COBLITUS U3 MCXOAHOW COBOKYNHOCTU Ni;

i - cTeneHb, B KOTOPYHO HY>XHO BO3BECTU KOHCTAHTY 2, 4Tobbl nony4ntb N, i — nokasatenb
KonuyecTtsa nHdgopmauum B butax

N=1/P
2i=N
2i=1/P
P=1/N
3apaya 1. Ckonbko 6UToB MHpOPMaLMK COAEPXKUTCA B coobLLeHnn pasmepom 8 6anToB?

3apaya 2. CooOuieHune, 3anncaHHoe bykBamn n3 64-CMMBOSILHOIO andgasuta, COAepPXUT
20 cumBonoB. Kakon 06bEM MHpopMaunm OHO HECET?

3apava 3. CKoOnbko CMMBOJSIOB COAEPXWUT coobuieHne, 3anmcaHHoe C nomMmowbio 16-
CUMBOSbHOrO andasuTta, ecnm ero o6bvEM coctasmn 1/16 4actb merabanta?

3apaya 4. Ckonbko 6anToB MHGOPMaLUKM COOEPXKUTCH B COOBLLIEHUN pa3MepoM YeTBEPTb
merabanTa?

3apava 5. O6bém coobuieHus, cogepxawero 2048 cumBonos, coctaBun 1/512 vactb
merabanTa. KakoBa MOLLHOCTbL andgasunTa, C NOMOLLbI KOTOPOro 3anMcaHo coobLuieHne?

3apaya 6. Tekct 3aHumaeT 1/4 kunobanta namaTu KomnbikoTepa B kKoguposke KOWU-8
(oaHoGanTHOM). CKOMBbKO CMMBOJIOB COAEPXKMUT 3TOT TEKCT?

3apava 7. [insa xpaHeHns Tekcta Tpebyetca 84000 6ut. CKOMbKO CTpaHUL, 3aMMET aTOT
TEKCT, ecnn Ha cTpaHuue pasmeltaetca 30 cTpok no 70 CMMBOMOB B CTPOKE?

3apaua 8. B kop3uHe nexat wapbl. Bce pasHoro useta. CoobuieHne o Tom, 4To gocTanu
CVHUI Wwap, HeCET 5 6ut nHpopmaummn. CkonbKo Bcero wapos 6bifo B KOP3NHE?

3apava 9. Andasut nnemeHn Mynbtn coctouT n3 8 BGyks. Kakon 06bEM MHGOpMauuu
HecéT ntobas byksa aToro andgasuta?

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpakTnyeckas pabora N°2. UamepeHue Konu4yecTBa nHpopmaumu.
Ucxo0Hble OaHHbIe: pa3gaToyHbli MaTepuan
CodeprxaHue u nopsidoK 8bINoHEHUS 3a0aHus:

3apaya 10. B kop3uHe nexart 16 wapos. Bece wapbl pasHoro useta. CKOMNbKO MHGOpMauum
HEeCET coobLLieHme 0 TOM, YTO JOCTanu KpacHbIn wap?

3apava 11. Y nnemernn Mynbtu 32-cuMBOrbHbIM andasuT, nnems MNynsTy nonb3yeTcs 64-
CUMBOJbHbIM andasutoM. Boxgn nneméH obmeHanucb nucbmamu. NMMCbMO nnemeHu
MynbTu cogepxasno 80 cumBonoB, a NIMCbMO nnemenu MNynbTn - 70 cMMBOSOB.

CpaBHUTb 06BEM MHpOPpMaLIMN, COAEPKALLMINCA B MMCbMaX.

3apava 12 B kopauHe nexart wapsbl (benble n YépHble). Cpeaun HUX - 4 6ernbix. CoobLueHne
0 TOM, 4YTO gocTanu 6enbin wap, HecéT 3 buta nHdopmauun. CKornbKo Bcero wapos Obino
B KOp3nNHe?

,lJ,aHo: i6en=3 6VITa; keen=4 apa, N'—IéprIX+6€J‘IbIX=?

3apava 13. B awwmke nexart nepyatku (benble n YépHble). Cpean HUX — kuspn.=2 napbl
4YépHbIX. CoobLLeHNe O TOM, YTO U3 AWMKa JOCTanNu O4HY napy YEPHbIX NepYaToK, HECET
ivepn.=4 BUTa MHGOPMaLUK.

Ckonbko Bcero 6bif1o nap nep4aTok (YEPHbIX U 6enbix) B ALMKe?

3apaya 14. B dwmke nexat 8 YE€pHbIX WapoB U 24 6enbix. CKOMbKO MHpOpMaUnn HECET
coobLLEeHNE 0 TOM, YTO AOCTaNN YEPHbIN Wap?

HaHo: kuepn=8; keen=24. HanTW iuspn

3apauva 15. B mewke nexat 64 moHeTbl. CoobLLeHNe 0 TOM, YTO AOCTanNM 30510TY0 MOHETY,
HeceT 4 6uta nHgopmaumm. CKonbKo 30/10TbIX MOHET ObIfio B MeLke?

[JaHo: N=64; ison=4. Hantu: Kson.

3apaya 16. Ha ocTtaHOBKke oOCTaHaBNMBaKTCA aBTOOYCbl C pasHbIMM  HOMEpaMMU.
CoobuieHne o ToM, 4YTO K OCTaHOBKe nogowwén aBTobyc mapuwpyTta Nel, HecéT 4 6uta
MHopMauuun. BepoaTHOCTb NosiBNeHNa Ha ocTaHoBKe aBTobyca mapLupyTta Ne2 Pnez B ABa
pasa MeHbLUe, YeM BEPOATHOCTb nosiBrieHnst aBtobyca mapwpyta Ne1 Pret. Ckonbko 6ut
MHopMauunmn HeceéT coobLeHne o nossneHnn astobyca mapwpyTta Ne2 Ha ocTaHoBKe?

[laHo: ine1=4 BuTa; Pne2=PNe1/2.
3apava 17

Ha ocTtaHoBke ocTaHaBnMBalTCA aBTOOYChl C pasHbiMn HoMepamu. CoobLieHne o Tom,
YTO K OCTaHoBke nogoweén astobyc mapwpyta Ne 1, Hecé€T 4 6uTta mHOpPMaLmW.
BeposTHOCTb nosiBneHnst Ha octaHoBke aBTobyca mapwpyta Ne2 B aBa pasa 6onbuue,
4YyeM BEpPOSTHOCTb nosiBneHunss aBtobyca MmapwpyTta Nel. Ckonbko ©OMT MHopmauum
HeCcéT coobLeHne o nosierneHmm aBTobyca mapLipyta Ne2 Ha ocTaHOBKe?

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3apauva 18. N3BeCTHO, YTO B ALLMKe NexuT 64 wapa. V13 HUX Yé€pHbIX 16, 6enbix 16, XENTbIX
2, KkpacHbIX 4. Kakoe KonmyectBo MHOpMauumn HecyT cooblieHre O TOM, YTO U3 fAlMKa
cnyyanHbiM 06pa3omM gocTanu YEpPHbIN Wwap, 6enbin Wwap, XENTbIN Wwap, KpacHbln wap?

MpakTuyeckasa pabota Ne3. OnpegeneHne NPonyckHOW CNOCOGHOCTU KaHana.
UcxoOHble OaHHbIe: pa3damoyHbll Mamepuarl

CodepxxaHue u rnopsi0okK 8bINOIHEHUS 3a0aHusi:

Tema: «lMepenava nHcpopmauumn. Ckopoctb nepeaaym nHpopmaumum»

1. MoBTOpEHME paHee N3y4YeHHOro matepuana

1. [oHaTne nHdopmaumnm

UHpopmayus — B obLuem crnyyae, COBOKYMHOCTb CBEAEHUN O Kakux-nnbo cobbITnax,
SABMEHUSX, NpeaMeTax, NonyyYyaeMblx B peaynbTaTte B3auMOAENCTBUSA C BHELUHEWN CpenoMn.
dopmon npeacrtaBneHnsa MHopmMauum sisngeTcs coobuieHne.

2. Buabl 1 cBoncTBa MHdopMaLuum

OcHoBHble BuAbl MHoOpMauum no ee copme npeacTaBneHnsi, crnocobam ee
KOAMPOBAHMUS N XpaHEHUS, YTO UMEET Hambornbluee 3Ha4YeHne Ans MHPOPMaTUKK, 3TO:

1. rpacouyeckas;
2 3BYyKOBas;

3. TeKcToBas;

4 yucnosas;

3. EOouHuubl nuamepeHus Konmyectsa uHdopmaumu

-1 6auT = 8 owur,
- 1 kmno6awuT = 1024 6aur,
- 1 merabaunT = 1024 K6awnr,
- 1 rura6anT = 1024 M6aur,
- 1 Tepabaut = 1024 IGaurT,
- 1 netabaut = 1024 To6anT.

2. BBegeHue HoBoro marepuana

Bce Buabl mHdOpMaumm KoOMPYKTCS B NOCNenoBaTENbHOCTU  3NEKTPUYECKUX
UMMynbCOB: eCTb nmnynec (1), HeT nmnynbca (0), To eCcTb B NOCNeoBaTENbHOCTU HyNEN K
equHuy. Takoe KoguMpoBaHWE WHGOpMauuM B KOMMNbIOTEPE Ha3blBaeTCs [OBOUYHbLIM
kognpoBaHveM. COOTBETCTBEHHO pa3 €CNNU MOXHO [aHHble WMMYIbCbl COXPaHSTb WU
o6pabaTbiBaTb NPy NOMOLLM KOMMbIOTEPHbLIX YCTPOMCTB, 3HAYMT MX MOXHO U NepeaaBaThb.

[Ana nepegaym nHgopmalmm HeobXoanMbI:
MUcTouyHUK nHpopmaumm — cuctema 13 KoTopomr nHopmaums nepegaeTcs.

KaHan nepepaum nHdopmaumm — cnocob npm NOMOLLM KOTOPOro OCYLLIECTBASETCH
nepegaya nHpopmaumm.

NMpuemMHUK wuHpOpMauuMm — cucTtema, KOTOpas OCYLLEeCTBNAeT mnofyvyeHue
HeobxoaMMon HdopMaLuu.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpeobpasoBaHne MHopMauun B curHarnbl, yaobHble Ans NPOXOXAEHUS NO NUHUN
CBSI3U, OCYLLECTBNAETCS nepeaaTinkom.

B npouecce npeobpaszoBaHna MHpopMaunm B CUrHan nponcxoauT eé KogmpoBaHue.
B wmpokom cmbicne kognpoBaHMeM HasbiBaeTcst NnpeobpasoBaHmMe MHpopMaLmm B CUrHan.
B y3kom cmbicne kogupoBaHwe — 3TO npeobpasoBaHMe WHGoOpMauun B coyveTaHue
onpeaeneHHbIX cMMBONOB. B Hawewm cnyyae B nocnegosatensHocTs 1 1 0.

Ha nprvemHoi cTopoHe ocyliecTBnsieTcss obpaTHas onepaums 4eKOAMPOBaHuUS, T.€.
BOCCTaHOBIEHME MO NPUHATOMY CUrHany nepegaHHon NHOPMaLuK.

[ekogupytoulee ycTponucTBo, (aekodep) npeobpasyeT MNPUHATBIA CUrHan K Buay
yao6HOMY AN BOCNPUATUS nosyvyaTenem.

OOHVMK 13 camblX BaXKHbIX CBOMCTB Mepeadn MHOpMaLun SIBASIKOTCA CKOPOCTb
nepegadn nHgopmMauum U NponyckHas cnocobHOCTb kaHana.

CkopocTb nepeaayvm faHHbIX - CKOPOCTb, C KOTOPOWN NepeaaeTcs v NpyHUMaeTcs
MHopMmauusa B asouvHon doopme. OBbIMHO CKOPOCTb Nepefayn AaHHbIX U3MepsieTcd
KONn4ecTBoM BUT, NnepefaHHbIX B OOHY CEKYHAY.

MuHnmanbHasa eguHULA N3MEPEHUA CKOPOCTU nepenayn nHgopmauum — 1 6mut B
cekyHay (1 6ut/cek)

MponyckHas cnoco6HOCTb KaHana CBA3M - MaKCMMarbHas CKOPOCTb Mnepeaayu
AaHHbIX OT UCTOYHMKA K Nony4aTento.

O6e BennumHbl N3MepATCA B OMT/Cek, YTo YacTo nyTatoT ¢ banT/cek n obpawatorca
K nocTaBWuKam (npoBavgepam) YCryr CBsi3W B CBS3M C YXyALEHWEM CKOPOCTU WK
HECOOTBETCTBMM CKOPOCTM Nepeaayn nHopmaumu.

3. PeweHue 3apgauy

PelweHne 3agay Ha CKOpOCTb Mepedayn MHdopmauum NpakTUYECKU MOSNTHOCTbLIO
COBMafaeT C peLleHneM 3aaay Ha CKOPOCTb, BPEMSI U PacCTOsIHME.

S — pa3mep nepegaBaemon nHpopmaumm
V — cKopoCTb nNepegaqn nHpopmMauum
T — Bpemsi nepegaydn nHgpopmaumnm

S S
Moatomy cbopmynbl: S =V xt;V = 7>t =7 CnNpaBeAnuBbl NpY pelweHnn 3aaad Ha

CKOpOCTb nepefaun uHdopmaumn. OpgHako cnegyet MNOMHUTb, YTO BCE BENUYMHDI
N3MepEHNa OOMKHbI coBnagatb. (ecnyn ckopocTb B KbawnTt/cek, TO BpeMsi B CEKyHOaX, a
pa3mep B KunobawnTtax)

PaccMmoTpuMm npumep 3agavm:

Ckonbko cekyHA noTpebyeTcs mogemy, nepearollemy coobLieHne CoO CKOPOCTbIO
28800 6uT/cek, 4ToObI NepeaaThb LBeTHOE U3obpaxeHue pasmepom 640*480 nukcenen, npu
YyCNOBUU, YTO LBET KaXXgoro nukcens kogupyetca 3 bantamum.

PeweHue:

1. Onpegenvm KonNnM4ecTBO NUKcenen B n3obpaxeHunn:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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640*480= 307200 nukcenem

2. T.K. KaXabln NUKcenb kogupyeTca 3 6bantamu, onpeaenum
MHPOPMALNOHHLIN 00BEM NU300paKEHNS:

307200 * 3 = 921600 6ant

3. 3ameTunMm, 4YTO CKOPOCTb Nepeaayn nHpopmMaumm namepsaeTcs B
6uT/cek, a MHPOPMAaLMNOHHLIN BeC n3obpaxeHus B banTax. [lepeBegem ckoOpoCTb B
banT/cek, ona ygobcrtea nogcyera:

28800: 8 = 3600 6anTt/cek

4. Onpegensiem Bpems nepegayvm coobLeHMs1, €CriM CKOPOCTb paBHa
3600 GanTt/cek:

921600: 3600 = 256 cek
OTtBeT: 256 cekyHa noTpebyeTca

3agaum:

1. M3BECTHO, YTO ANUTENBbHOCTb HEMPEPLIBHOIO MOOKIOYEHUST K CETU
MHTepHeT ¢ nomowpbo moaema anst Hekotopbix ATC He npesbiwaet 10 MuH.
Onpepgenute MakcumanbHbl pasmep danna (Kb6ant), KOTopbIn MOXeT ObiTb
nepefaH 3a BpeMSA TaKOro MOAKMIYEHUS, eCriv MOAEM MNepenaeT MHgpopmaunmio B
cpeaHeM co ckopocTbto 32 Kbut/cek.

2. CkopocTb nepenayn gaHHbix yepe3 ADSL-coeguHeHune paBHa 64000
out/cek. Yepes paHHOe coeauHeHne nepepatoT dann pasmepom 375 Kbawnt.
Onpegenute Bpems nepefayun ganna B cekyHaax.

3. Ckonbko cekyHa noTpebyetcsa mogemy, nepegatowemy coobLueHmne co
ckopocTbio 28800 6ut/cek, uTobbl nepegatb 100 ctpaHuy Tekcta B 30 cTok no 60
CMMBOJIOB Kaxkaasi, Npu yCroBuM, YTO Kaxabli CUMBOS KOgUpyeTcst ogHMM 6antom.

4. CKopocTb nepegayvn gaHHbIX Yepe3 MOAEMHOE CoeAMHEHNE paBHa 56
Kbut/cek. lNepenaya TekCcToBOro pamna 4yepes 3TO coeaguHeHue 3aHsna 12 cek.
OnpepgenuTe, CKONbKO CMMBOJIOB COAEpPKaN NepeaaHHbI TEKCT, ECNN N3BECTHO, YTO
OH b6bIn NpeactasneH B koanposke UNICODE.

5. Mogem nepepaeTt gaHHble CO ckopocTbio 56 Kéut/cek. lNepepava
TEKCTOBOro pamna 3aHsana 4,5 mnHyTtel. OnpegenuTe, CKOMNbKO CTpaHWUL, coaepkan
nepenaHHbIN TEKCT, eCrnn U3BECTHO, YTO OH Bbin NpeacTasreH B koguposke Unicode,
a Ha ogHon cTpaHuue — 3072 cumBona.

6. CpefHsis CKOpOCTb Nepefayn gaHHbIX C MOMOLbI0 MoAeMa paBHa 36
Kout/cek. Ckonbko cekyHn noTtpebyetcsa mopemy, 4ToObl nepefatb 4 CTpaHuubl
TekcTa B kognpoke KOW8, ecnun cuntaTtb, YTO Ha Kaxxaon cTpaHuue B cpeaHem 2 304
cumBona?

7. Passeguvk Benos gormkeH nepepatb coobuleHune: «MecTto BCTpeum
N3MeHUTb Henb3sd. KOcTtac.» neneHratop onpegenseTr MecTo nepefadn, ecnv oHa
ANNTbCA He MeHee 2 MUHYT. C Kakowm CKOpPOCTbio (BuT/cek) JormkeH nepepasaTb
paguorpammy paspegymnk?

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpaktnyeckana pab6ora Ne4. WHTepnonauuoHHasa dopmyna YuTrtekepa-
LLleHHOHa, YacToTa HankBucTa

UcxoOHble OaHHbIe: pa3gaToyHbli MaTepuan

CodepxxaHue u rnopsi0okK 8bINOIHEHUS 3a0aHusi:

PacuyeT BeposiTHOCTen. CocTaBneHue 3aKkoHa pacrnpeaerieHus BeposiTHOCTen
TeopeTuyeckme oCHOBbI

LuckpemHol Ha3bIBalOT Crly4anHyto BESIMYMHY, BO3MOXHbIE 3HAYEHNSA KOTOPOW ECTb
OTAEeNbHbIE U30NMPOBAHHbIE YMCHA, KOTOPbIe 3Ta BENUYMHA NPUHMMAaET C onpeneneHHbIMU
HEeHyNneBbIMU BEPOSATHOCTAMU. YNCNO BO3MOXHbBIX 3HAYEHUA MOXET OblTb KOHEYHbIM WIn
B©eCKOHEYHbIM (CHETHbBIM).

3akoHOM pacripedesieHUs OUCKPETHOW CIly4YarHOW BENUYUHbI HA3bIBAlOT NEpPeYeHb
€€ BO3MOXHbIX 3HAYEHUN U COOTBETCTBYIOLLUMX UM BEPOSATHOCTEN. 3aKOH pacnpeneneHus
MOXeT ObITb 3aaH OAHUM U3 CrieayroLmx cnocobos.

1. Tabnuuewn

X X1 X2 Xn
=1
rAe p p1 p2 pn| & P
2. AHanutnyecku P(X = xi): go(xi). Hanpuwmep:
a) buHomuarnbHoe pacnpedeneHue (Popmyna bepHynnn)
P(X=k)=C'p'q"", 0<p<1,k=0,1,2, ..., n;
6) pacnpeneneHue [NyaccoHa
ﬂ.k -A
P(X=k)= ; 350,Kk=0,1,2, ... .
3. C nomowblo gbyHKUyuu pacripedeneHus F(x), onpegensiowen ans Kaxgoro

3HaYeHWs1 X BEPOATHOCTb TOTO, YTO CryyanHasi BenuymHa X npuMeT 3HavyeHne, MeHbLLEe X,
T. €. F(x): P(X < x).

Ceoticmea F(x):

1) 0<F(x)<I;

2) F(xz)ZF(xl),ecnm X, >Xx;

3)  limF(x)=0, limF(x)=1.

X—>—0 X—>+00

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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4. 3akoH pacnpegeneHus MOXeT ObITb 3a4aH rpadnyeckn - MHO20y20/IbHUKOM
pacrnipedersneHus (cm. npumep 1).

Yucnoeble xapakmepucmuku GUCKPemMHbIX CJlyqaliHbIX 6eJIUYUH

Mamemamuyeckoe oxudaHue M (X ) = in D

Aucnepcus D(X)=M[X — M(X)fum D(X)=M(x*)-[M(X)];
CpedHee ksadpamuyeckoe omkioHeHue o(X)=/ DiX ).

Ana 6uHomwunanbHoro pacnpegenenna M(X)=np, D(X)=npq. Ona pacnpeneneHus
Myaccona M(X)=1, D(X)= /.

lMpumep 1.

YCTPONCTBO COCTOUT M3 TPEX HE3ABMCUMO paboTatomx aneMeHToB. BeposaTHOCTb
OTKasa Ka[oro anemeHTa B ogHOM onbiTe paBHa 0,1. CocTaBuTb 3aKOH pacnpeaeneHus
yucrna OTKasaBWMX 3MEMEHTOB B OO4HOM  ONbITe, MOCTPOUTb  MHOrFOYrofibHUK
pacnpegeneHunsa. Hantu dyHkumio pacnpegenenus F(x) n noctpoutb eé rpadpuk. Hantu
M(X), D(X), o(X).

PeweHue: OnckpeTHasa criydanHasa BenunymHa X (YMCNO OTKasaBLUMX SNIEMEHTOB B
OLHOM OnbITE€) UMeET creyrowmne BO3MOXHble 3HavyeHus: x1=0 (HW OOWH U3 3NEMEHTOB
YCTPOWCTBA He OTKasan), x2=1 (oTkasan oguH 3feMeHT), X3=2 (0Tka3ano [Ba 3fieMeHTa) 1
x4=3 (OTKa3anu Tpu anemeHTa).

OTkasbl 3N1eMeHTOB He3aBUCUMMbl OOUH OT APYroro, BEPOATHOCTU OTKa3a Kaxaoro
3afieMeHTa paBHbl Mexay cobomn, NnoaTomy npuMeHnma popmyna bepHynnu. YumtbeiBas, 4uTo,

no ycnosuio, n=3, p=0,1 (cnegosaTtensHo, q=1-0,1=0,9), nonyuum: P3(0)=q3=0,93=0,729;
P(1)=C.pg* =3-0,1-0,9* =0,243;
P(2)=Cp*q=3-01>-0,9=0,027; P(3)=p*=0,’=0,001.

4
KoHTporb: Zpl. =1; 0,729+0,243+0,027+0,001=1.

i=1

Mckombii BUHOMManNbHbIM 3akoH pacnpegenenuns X:

X 0 1 2 3
p 0,729 0,243 0,027 0,001

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[na nNocTpoOeHWA MHOroyrofnibHUKa pacnpegeneHns  CTPouM  MPSIMOYTOSibHYHO
cucteMmy koopauHat. Mo ocu abcumcc oTknagbiBaemM BO3MOXHbIE 3HAYEHUSA X;, @ NO OCU
opavHaT — COOTBETCTBYKLWME UM BeposaTHoOCcTU p;. [loctpoum Toukm M5(0;0,729),
M>(1;0,243), M3(2;0,027), M4(3;0,001). CoeamHMB 3TU TOYKMN OTPE3KaMU NPAMbIX, NOSTyHaem
NCKOMbIW MHOIOYroSibHUK pacnpegeneHus
(Pnc.1).

nf

0,27

Puc.1 01

ENS

Hangem YHKLMIO pacnpegeneHus
F(x)=P(X<x).
Ona x <0 nmeem F(x)=P(X<0)=0;
ana 0<x <1 nmeem F(x)=P(X<1)=P(X=0)=0,729;
ons 1< x <2 F(x)=P(X<2)=P(X=0)+P(X=1)=0,729+0,243=0,972;
ons 2 <x <3 F(x)=P(X<3)=P(X=0)+P(X=1)+ P(X=2)=0,972+0,027=0,999;
ansa x>3 6yanet F(x)=1, T. K. cOObITUE AOCTOBEPHO.
0 npu x<0,
0,729 npu 0 < x <1,
F(x)=40972npul<x<2,.
0.999 npu2 < x<3,
1 npu x > 3.

"padomk aTon pyHKUMKM NpmBeaeH Ha Puc. 2.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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0999 4— - — -~ — - — —
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|
|
|
|
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|
|
|
|
|
|
|
|
|
y
T
2

Puc. 2
Ons OMHOMMarnbLHOro pacnpegeneHuns M(X)=np=3-0,1=0,3;

D(X)=npq=3-0,1-0,9=0,27; o(X)=+/D(X)=4/0,27 ~0,52.

lpumep 2.

B naptuu 13 10 getanen umeetcsa 8 ctaHaapTHbIX. Hayaady otobpaHbl ABe AeTanu.
CocTtaBuTb 3aKOH pacnpeaeneHus cryd4anHon BenNnynHel X — ymicrna ctaHgapTHbIX geTanen
cpeaun otobpanHbix. Hantu M(X), D(X).

PeweHue: CnyyanHas BenunumHa X — 4MCNO CTaHOaApTHbIX AeTanen cpeawm
oTOOpaHHbIX AeTanen — UMeeT criegyrume BO3MOXHble 3HayveHus: x1=0; xo=1; x3=2.
Hangem BepoOATHOCTM BO3MOXHbIX 3HadyeHun X no  opmyne (npumep 2)
G -Cr,

Pl =k)= 65

(N — yncno getanen B napTum, n — YACNO CTaHOAPTHLIX AeTanen B

napTMm, m — 4YUcno OTOoOpaHHbIX AeTanen, k — 4icno CTaHAapTHbIX AeTanen cpeau
0 2
c-c: 1 1

6 , : PX:O = - =
0TOGpaHHbIX) HaxoAnm ( ) C;, 10-9/(1-2) 45

C-C 82 16

P(X=1)= =
C, 45 45

G -Cy_8-7/(1-2) 28

P(X=2)= =2,
) C, 45 45

CocTaBuM MCKOMbIV 3aKOH pacnpeneneHuns:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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X 0 1 2
Pl 1] & 3
45 45 45
KoHTponb: —+E §—1-
45 45 45

1 16 28 72 _8

()pro +l 42 =2

457 45 T45 45 5
D(X)=M(x*)-[MX)]'; M(x*)= pr

8) _128_64_ 64
5 45 25 225

1,16, 5. 28 128
45 45 45 45°

128
DX
( ) 45

MpakTnyeckas pa6ora Ne5. NpumeHeHUe TeopeMbl OTYETOB
Llenb 3aHsmMusi: 3HAKOMCTBO C OCHOBHbIMM MOHATUS U MNPUHUMNAMWU CO34aHUSA
onbnnorpadunyeckoro cnucka.
UcxoOHble OaHHbIe: Pa3gaTouHbIn MaTepuan
CodepxxaHue u rnopsidokK 8bIrosIHEHUS 3a0aHusi:
TeopeTu4yeckme OCHOBbI

Teopema KoTenbHukoBa

B 1933 roay B.A. KoTenbHMKOBbLIM OKa3aHa TeopemMa oTcyeToB [6, 32], umetoas

- s
BaXXHO€ 3Ha4YeHNe B TEOPUN CBA3N. HEMPEPbLIBHLIN CUTHAr () C orpaHN4eHHbIM CIMEKTPOM

MO>XHO TOYHO BOCCTAHOBUTb (I/IHTepI'IOJ'II/IpOBaTb) Nno ero oTcyeTam S{kﬁﬁ}

1
A= ——

NHTepBansl (27 ] roe ¥ — BepxHss yacToTa crnekTpa curHana.

, B3ATbIM 4epes

TBETCTBUU TOM T MOW nrHan MOXH npencrtaBnTb AOOM
B cooTtBeTC C 2J3TO0 eopemMo Cc as{‘f}o (0] encrTa o

KoTenbHuKkoBa
. i s1n 2;??3’?[5 —%}
&{t) ZS(EF] p (1.21)
o Emﬁ'[.ﬁ —_}
2F

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Takum 06p830M, CUrHan S(ﬁ}’ MOXXHO abCONOTHO TOYHO npencrtraBuTb C NOMOLLBIO

=) :
& —— -
nocnegoBaTenbHOCTU OTCYETOB 2F , 3aaHHbIX B ONCKPETHbIX TOYKaX 2 (pnc.1.16).

=(t) T

e ™

Puc. 1.16. CHrHan H €ro oTcueTsl

DyHKUMN
sin EJ‘ET|:£ —%}
wit) = p (1.22)
gﬁ[g__}
2F

06pasyroT opToroHarnbHbI 6a3nc B NPOCTPAHCTBE CUrHaNOB, XapaKTepU3yoLLNXCs

orpaHn4YeHHbIM CNeKTpoM:
()=0 on A= 7 (1.23)

O6bl4HO ONga peanbHbIX CUrHanoOB MOXHO yKa3aTb Auanas3oH 4acToT, B npegenax
KOTOPOro cocpefoToyeHa OCHOBHAA YacCTb €ro 3HePrum 1 KOTOpPbIM ONPeaensieTcsa WmpnHa
cnekTpa curHana. B psge cnyyaeB cnekTp co3HaTenbHO COKpaluakT. ITO 00ycrnoBneHo
TeMm, YTo annapaTtypa M JIMHUA CBA3N AOSMKHbl MMETb MWHUMAsbHYH MOMOCYy 4acToT.
CokpalleHne cnekTpa BbINOMHAKT, WUCXOAA W3  [OMYCTUMbIX WCKaXXEHWW curHana.
Hanpumep, npu TenedoOHHOM CBA3M xopowask pa3bopynmBOCTb pedn U y3HaBaeMOCTb

aboHeHTa obecneunBatoTca Npu nepegavye CUrHanoB B Nofoce 4acTtoT AF=03..34 [RTH]

Yeenuyenne & npusogut K HEONpPaBOAHHOMY YCMOXHEHMIO annapaTypbl U NOBbLILLEHUIO
3aTtpar. [Ina nepegayun TeneBnsMoHHOIo N3obpaxeHusa Npu ctaHaapTe B 625 cTpok nomnoca
4acToT, 3aHMaemasi CUrHanom, coctasnsieT okono 6 My,

M3 BbileckasaHHOro crieflyeT, YTo MPOLECChl C OrPaHNYEHHbIMU CMEKTPaMu MOryT

CNy>XXNUTb ag€eKBAaTHbIMMN MaTeMaTUN4eCKUMN MoaendamMmn MHOIMMX pearibHbIX CUTHarnoB.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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. k
Rl - —
sin 2 F]

25?F|:f
PyHKUMNA BUOa

OHa xapakTepusyeTtcs cnegyowmmm

sin2xFi

ceoucTeamu. Ecrm £ =0 JYHKUMS OTCHETOB UMeeT

MakcumarbHoe 3HaueHue npu £ = 0 a B MOMEHTHI
i

f=—
spemenn  2F (1=12-) ona oBpalaeTcs B Hymb;

\/ =/ t  MpVHa MMaBHOro nenecrtka pyHKUMN OTCYETOB Ha
Puc. 1.17. OyHKUHA OTCUETOB 1
HYyIIEBOM YPOBHE paBHa & | MO3TOMY MUHUMarbHAS
ANUTENbHOCTb UMMNYMbCa, KOTOPbIA MOXET CyLLeCTBOBaTb Ha BbIXOAe NIMHEWHON CUCTEMBI
1
c nonocon nponyckanus £, pasHa £ ; pyHKLMM OTCHETOB OPTOroHanbHbI Ha
GeCKOHEYHOM NHTepBare BPeMEHMN.
Ha ocHoBaHuM TeopeMbl KoTenbHuMKOBa MOXET ObiTb MNPEAnoXeH CreaytoLmi

cnocob ,D,I/ICKpGTHOI7I nepenadun HernpepbiBHbIX CUTHAJ10B:
,D,J'IFI nepegayvn HenpepbiBHONro CcCurHasnla S[ﬁ} no KaHany cBda3n C nosiocon

¥
nponyckaHnA F onpegennMm MrHoBeHHbl€ 3Ha4Y€HUA CUrHana (] B OUCKPETHbIE MOMEHTbI
1

BPEMEHM C2F , (k'= 012,

). Mocne aToro nepegagumM 3TU 3HAYEHUsI MO KaHany CBs3u
Kaknm - im0 13 BO3MOXHbIX CNOCOBOB 1 BOCCTAHOBUM Ha NPUEMHOM CTOPOHE nepeaHHble
oTcyeTbl. 1N npeobpas3oBaHUsA NOTOKa MMMYNbCHBIX OTCYETOB B HENPEPLIBHYIO (OYHKLMIO
NPOMyCTUM UX Yepes naeanbHblii ®HY ¢ rpaHnyHoii yactoTon # .

MoXXHO nokasaTtb, YTO AHEpPrusi curHana HaxogmuTcs no dopmyne [6, 32]:

T 1 = i
H= Heldi = — 1

[na curHana, orpaHM4Y4eHHOro BO BpeMEHMU, BbipaxeHune (1.24) npeobpasyeTtcsa K

BUAOY:

:j et = Lyg (k] (1.25)

ot lop

BblpaxeHue (1.25) wWnpoko npumMeHseTcsa B TEOPUM NOMEXOYCTONYMBOro npuema

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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CUrHanoB, HO ABNdAeTCA ﬂpVI6J'IVI)KeHHbIM, T.K. CUTHaAINblI HEe MOryT ObITb OAHOBpPEMEHHO

OorpaHun4yeHbl no 4YacTtoTe N BpEMEHMN.

lNMpakTu4yeckoe 3agaHue
1. N306pa3unTb curHanbl, CUHTE3Mpyemble B nabopaTopHon paborTe:
a) cMHycomaarnbHbIN CUrHan Yactotom 5kiu;
6) BMaeommnynbCbl NpsiMoyrosnibHon hopmbl anutensHocTteto 0,25; 0,5; 1,0 mc;
B) BUAEOUMNYIbCbl NMII006pa3Hon opmbl AnutenbHocTbio 0,5 mc; 1,0 mc.
2. Paccuntatb M NOCTPOUTbL uaeanbHble BblOOPOYHbIE CUrHanbl ANS CUrHanos,

yKasaHHbIX B n. 1a, 16, 1B, npu faue=5, 10, 20, 40 k.

OTtyer
OtyeT pomkeH 6bITb 0OPMITIEH B TEKCTOBOM peaakTOpe U CoaepKaTb:
— HanMeHoBaHune paboThl;
— uenb paboTbl;
— 3agaHue;
— nocrnegoBaTenbHOCTb BbINOSTHEHUS PaboThl;
— OTBETbI HA KOHTPOSbHbIE BOMPOCHI;

— BbIBOJ, O NpoaenaHHon paboTe.

KoHTponbHbIe BONpoOCHI
1. Cdopmynupynte Teopemy KoTenbHuKOBa ONA CUrHaNoB C OrpaHUYEHHbIM

CNEKTPOM.

2. O0bsicHUTE norpewHoOCT CUHTE3NPOBAHUA pealibHbIX CUTHAN10B NO ANCKPETHbLIM
oTcyeTaMm.

MpakTnyeckas pa6ota N26. lMMonck aHTponuu crnyvyamHbIX BeNUYnUH
UcxodHbie OaHHble: Pa3aaToyHbin MmaTepuan
CodeprxaHue u nopsidok 8bINONHEHUS 3a0aHus:

Bep0$lTHOCTHbII;I noaxon K usmepeHutro JJMCerTHOI‘/'I n Hel'lpepblBHOﬁ

nHdopmauummn

KonunyectBo nHpopmaumm no Xaptnu u LLieHHOHY

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[NMoHATME KONMYecTBO MHopMaLMN OTOXOECTBISAETCA C NOHATUEM WHAOPMaLUSA.
OTN [Ba MOHATUA SABMAKOTCA CUHOHMMamun. Mepa uWHdOpmMauuMn [O0SMKHA MOHOTOHHO
BO3pacTaTb C YBESIMYEHNEM ONIMTENBbHOCTU COOBLLEHNA (CMrHana), KOTOpYK eCTeCTBEHHO
N3MepsATb YUCIIOM CUMBOSIOB B AUCKPETHOM CoOOWEeHMn n BpeMeHeM nepefayn B
HenpepbiBHOM criydae. Kpome Toro, Ha cogepXaHuve KonumdectBa MHOPMaLMKM OOMKHbI
BNUATb U CTAaTUCTUYECKME XapaKTEPUCTUKK, TaK Kak CUrHan AOSMKeH paccMaTpmuBaTbCs Kak

CnyYyanHbIn npoLecc.
[Mpun 3TOM HANOXeHO psA OrpaHNYEHUN:
1. PaccmaTpumBaloTcs TONbKO OUCKPETHBIE COOBLLEHMS.
2. MHOXeCTBO pasnunyHbIX COOBLLEHNIN KOHEYHO.
3. CnmBonbl, cocTaBnsawLmMe cOObLLEHNA PaBHOBEPOSATHbLI U HE3aBUCUMbI.

XaanM Brnepsble npeanoXxui B Ka4eCTBe MepPbl KoJIn4ecTBa I/IHCbOpMaLI,I/IM NPUHATb

rnorapvdM 4Yncrna BO3MOXHbIX MOCeaoBaTenbHOCTEN CUMBOOB.
I=log m¥=log N (1)

K.LLIeHHOH nonbITancs CHATb Te OrpaHnYeHunst, KoTopble HanoXxun Xaptnu. Ha camom
Aerne B pacCMOTPEHHOM Bbille Crlydae paBHOM BEPOSATHOCTU U HE3aBUCUMOCTU CUMBOJSIOB
npu nwobom Kk BCe BO3MOXHble COOOLLUEHUS OKasblBAlOTCA TakKkKe pPaBHOBEPOSTHbIMU,
BEPOSATHOCTb KaXkgoro ua takmx coodbuieHnn pasHa P=1/N. Torga Konmyectso MHdopmMauum

MOXHO Bblpa3nTb Yepes3 BEPOSTHOCTU nosiBneHus coobweHun |=—log P.

B cuny CTaTUCTUYECKOW HE3aBUCUMOCTU CUMBOJOB, BEPOATHOCTb cooOLeHus

ANMHON B K CMMBONOB paBHa

k
=11~
ial

P:Hpi&

Ecnu i-n cumBon nosTopsieTcs B faHHOM coobLieHum Kipas, To i1

TaK KakK npu noBTOPEHUN i cumBona Ki pas3 k YMEHbLIaeTCcd A0 m. A3 TEeopun

BEPOSITHOCTEN W3BECTHO, YTO, MPU AOCTATOMHO AJSIMHHBIX COOOLWeHnax (6onbloe 4mcno

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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F= npi '
il

cmBOnoB K) ki=k-pin Toraa BepoATHOCTb Co0bLeHn ByaeT paBHATLCA

Torga okoH4YaTenNbHO noJsiyymm

o]
I==log P=—k3 p;log p

=) (2)
[laHHOe BblpaxeHuMe HasbiBaeTcsa Qopmynon LWeHHoHa ana onpegeneHna

KonmyecTtsa MHgopmMaLmn.

dopmyna LWeHHOHa Ana konuyecTBa WHMOpMaumm Ha OTAENbHbIA  CUMBOS
cooOLleHnss coBnagaeT C 3HTponuen. Toraa KOAMYECTBO WHAGOpPMaUMM coobLLeHus,

cocToswwero 13 k cumBonos 6yaeT paBHATbLCA |1=k-H
KonnyectBO MH(pOpMaLMK, KaKk Mepa CHATON HeonpeaeneHHOCTU

Mpn nepepadve coobuieHnn, O Kakon-Mbo cucTeMe MNPOUCXOAUT YMEHbLUEHWE
HeonpeaeneHHocTU. Ecnu o cucteme Bce M3BECTHO, TO HET CMbICIAa NOCLINIaTh COOOLLEHME.

KonnyecTBo MHpopMaumm N3MepsitoT YMEHbLIEHNEM 3HTPOMMUM.

KonnyectBo mHdopmaumn, npuobpetaemoe npu MOfHOM BbIACHEHUU COCTOSHUSA
HEKOTOPOWN OM3NYECKON CUCTEMBI, PABHO 3HTPOMUN I3TON CUCTEMBI:

I=-3plogp,

iml

KonuyectBo wuHpopmaumm | — ecTb OCpedHeHHOe 3HadeHwe Jrorapudma
BEPOSAITHOCTM COCTOSHMSA. Torga kaxgoe oTgenbHoe cnaraemoe —log pi Heobxoaumo
paccMmaTpmBaTb Kak YaCTHY0 MHopmauuio, nonyy4yaemyro oT oTAesbHOro coobLueHus:, To

ecTb
Iy =-log p;
N36b1moyHocmb uHghopmayuu

Ecnu 66l coobLeHnsa nepegaBanmncb ¢ NOMOLLbIO PaBHOBEPOSATHLIX OykB andasuTa
n Mexagy cobon CTaTUCTUYECKM HE3aBUCUMMbIX, TO SHTPOMUSA Takux coobLieHunn Gbina Obl
MakcuMManbHon. Ha camom gene peanbHble COOOLLEHMSA CTPOSATCA N3 HE PAaBHOBEPOSATHbIX
OykB andaBuTa ¢ HaNUMYMEM CTaTUCTUYECKUX CBA3EN Mexay GykBamu. [oaTomy aHTponus

peanbHbIX Coo0LLEHNN —Hp, okasblBaeTCs MHOro MeHbLUE ONTUMaribHbIX cooOLeHnn — Ho.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[donyctum, Hy>XHO nepedaTtb coobLleHre, coaepxallee KonmyecTBo NHopmauumn, paBHoe
|. NcTouHmky, obnagatowemy aHTponmnen Ha OykBy, paBHOW Hp, npuaetca satpatuTb

HEKOTOPOE YUCJIIO Np, TO E€CTb
i= .?EFHF

Ecnu sHTponua nctoyHmnka 6eina 6el Ho, TO npuwnock 6bl 3aTpatuTb MeHbLUe OYKB

Ha nepepgavy aToro e Konm4yectsa MHdopmaumm

! <
B, =—— <H,
I= noHo A,

Takum 06pasom, YacTb BYKB Np—No ABAKOTCA Kak Obl NMUWHUMUN, U30bITOYHLIMU. Mepa
YONVHEHNSA pearnbHbIX COOOLLEHMA MO CPaBHEHMIO C OMTMMAaribHO 3aKOAUPOBAHHBLIMU U

npeacraenseT cobon n3bbIToYHOCTL D.

D:l_ﬂ=1_n_"=ﬂ

A, ¥ # (3)
Ho Hannune n3bbITOYHOCTUN HeMb3s paccMaTpuBaTh Kak NpU3HaK HeCOBepLUEHCTBA
NCTOYHMKA  COOOLLEHUN. Hanuune  mn3bbITOMHOCTM  CNOCOBCTBYET  MOBLILIEHWUIO
NOMEXOYCTONYMBOCTM CcOOBLLEHN. Bbicokass M3ObITOYHOCTb €ECTECTBEHHbLIX S3bIKOB

obecneunBaeT HagexXHoe obLeHME Mexay NoabMu.
YacToTHble XapaKTepUCTUKU TEKCTOBbIX COOOLEeHNN

BaHbIMM XxapakTepucTUKamMmn TeKCTa SBMSKTCA MOBTOpSeMOoCTb OykB, nap OykB
(burpamm) n BoobLle mM-ok (m-rpamm), coyeTaeMocTb BYKB Apyr C ApyroMm, YepenoBaHue
rMacHbIX U COMMAcHbIX, U HEKOTOpble Apyrne. 3amevaTenibHO, YTO 3TU XapaKTEPUCTUKM

ABNAKOTCA AOCTATOYHO yCTOIZ‘-II/IBbIMI/I.

Mpoess cocTouT B NoAcyeTe YMCENT BXOXKAEHUM Kaxaon N™ BO3MOXHbLIX M-rpaMm B
AO0CTaTOYHO ONMHHBIX OTKPbITbIX TekcTax T=titz...t, cocTaBneHHbIX 13 OykB andasuTa {a1,

az, ..., an}. MNpu 3TOM NpocmaTpuBatoTCs NOAPSA UAYLIME M-TpaMMbl TEKCTa

tato.. .tm, tots... tm+1, ..., tim+e1time2.. 1.

Ecnn 3(411% RRLLF )— YMCIO NOSIBMIEHNIA M-rpaMMbl ai1ai2...aim B TekcTe T, a L obwiee
YUCMO MOACYMTaHHbLIX M-TPpaMM, TO OMbIT MOKAa3bIBAET, YTO NPU OOCTATOYHO Bonblumx L
4acToThbl

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Hdpdiy . Fi)
L ANst AaHHOW m-rpaMMbl Mano OTnMyarTCs Apyr OT gpyra.
B cuny aToro, oTHOCUTENbHYI YaCTOTy CYMTAOT NpUbnMxeHnem BeposTHocTu P
(aitai2...aim) NOSABNIEHNA OAHHOW M-rpaMMbl B CllyYanHoO BbIGpaHHOM MecTe TekcTa (Takom

noaxod npuHAT npn CtTatTuctTn4eCKom orpeneneHnmn BepOFITHOCTI/I).

[nsa pycckoro si3blka YacToTbl (B nopsake ybbiBaHUSA) 3HakoB andgasuta, B KOTOPOM
otoxaecTteneHsl E ¢ E, b ¢ b, a Takke umeetcs 3Hak npobena (-) Mexay crosamu,

npusegeHsl B Tabnuue 1.

Tabnuua 1
- O E,E 0.072 A 0.062
0.175 0.090
7 T H 0.053 C 0.045
0.062 0.053
P B n 0.035 K 0.028
0.040 0.038
M a M 0.023 Y 0.021
0.026 0.025
A bl 3 0.016 b,b 0.014
0.018 0.016
5} r Y 0.012 N 0.010
0.014 0.013
X K O 0.006 LLI 0.006
0.009 0.007
U L C) 0.003 d 0.002
0.004 0.003

HeKOTOpaFI pa3Hunua 3Ha4YeHUN 4acToT B npunBoAMMbIX B Pa3JINYHbIX MUCTOYHUKaX
Tabnmuax obbsACHAETCA TeM, YTO 4acToTbl CyweCTBEHHO 3aBUCAT HE TOJIbKO OT AJIUHbI

TEKCTa, HO M OT ero xapakTepa.

YCTOMUYMBBLIMY SIBMISIKOTCA TakKe YaCTOTHbIE XapakTepPUCTUKN Burpamm, Tpurpamm u

YeTblpeXrpaMmM OCMbICITEHHbIX TEKCTOB.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mopsaaok BbINOMTHEHUA paboThbl
Onpegenute KoNn4ecTBo MHopmaumn (No XapTtnu), cogepxallieecs B 3agaHHOM

coobLeHuu, npwn ycrosmun, 4T1o 3Ha4€HUAMU ABNAKOTCA 6yKBbI KUpunsnubl.

«Pamunua  Nma  OT4yecTBO» 3aBEPLUMT  E€XErofHbli Cbe3[ 3pyaupOBaHHbIX
LUKOMbHMKOB, MeuTalowmx rnyboko MNPOHMKHYTb B TaWHbl (U3NYECKUX SIBIEHUA U

XUMNYECKNX peaKLl,VII7I

MocTponTb TabnuMUy pacnpedeneHnss 4acToT CUMBOSIOB, XapakTepHble AOns
3agaHHoro cooblueHust. MNpon3BoauTcs Tak HasblBaemasi 4YacToTHasi Cenekuus, TeKCT
coOoOLLEHMA aHanu3npyeTcss Kak MOTOK CMMBOJIOB W  BbICYMTbIBAETCS 4acToTa

BCTpe4aeMOCTN KaXXaoro CMMmBoJsia. CpaBHMTb C UMeLWMMUCA OaHHbIMK B Tabn. 1.

Ha ocHoBaHWKW MONyYeHHbIX AAHHbIX OnNpefennTb cpefHee M NOSIHOe KONMYeCTBO
nHdopmMauumn, cogepxaiwleeca B 3agaHHOM coobuweHun. OueHUTb KN30bITOYHOCTb

coobLLeHus.

1. TMocTpouTb Tabnuuy pacnpegeneHus 4acToT CUMBOJIOB, XapaKTepHbIX Ans
3ajaHHOro COoO6LLEHUsI NYTEM OeNneHus KonnmyecTBa OonpeaenéHHoro cuMBona B AaHHOM

coobLeHnn Ha obLyee YMcno CUMBOJSIOB

Mo popmyne
ip,- log 2,
ial

H= Bbl4MCRINN SHTPONNIO COOBLLIEHNS

2. [anee no copmyne LLleHHOHa ansa onpeaeneHuns Kos-Ba MHGopMauum

I'=-log P=-k% p;log p
il BbI4YUCITNIT  KOJ1-BO MH(bOpMaU,MM B nepegaBaemMom

coobLeHnn

3. Bbluncnun nsbsitouHocTs D no popmyne

D=1—-_%_1-2=2__% ¢

OTveT
OtyeT pomkeH 6bITb 0POPMIIEH B TEKCTOBOM PEAaKTOPE U COAEpXKaTb:
— HanMeHoBaHune paboTbl;

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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— uenb paboTbl;
—  3ajaHwue;
— nocrefoBaTesibHOCTb BbINOMHEHNSA paboThl;
— OTBETbl HA KOHTPOSIbHbIE BOMPOCHI;
— BbIBOA O nNpogenaHHon paborte.
KoHTponbHbIe BONpOCHI
1. [laTb onpegeneHne noHsaTMe SHTPONMUS.
2. YT0 03Ha4aeT BEPOATHOCTHbLIN cnocob namepeHus ntHpopmaumm?
3. UTo o3HavaeT cTaTudeckoe onpeaeneHme BeposiTHOCTN?
4. 3anuwuTe ypaBHeHne XapTnu.

5. Kakve 0CHOBHble pa3paboTkm BHEC B OCHOBY Teopun MHgopmaumm LLIeHHOH?

MpakTnyeckasa pabora Ne7. QHTponunHoe KogupoBaHue. AnddepeHumanbHasn
3HTpONMUA.

HcxodHble OaHHble: Pa3gaTtoyHblili MaTepuan

CodepxxaHue u rnopsi0okK 8bINOIHEHUS 3a0aHUusi:

lMpumep 3.

B ycTporictBe HesaBMCMMO Apyr OT Apyra BbIXOASAT M3 CTPOS TpWU 3reMeHTa.
BepoaTHocTb BbIxoga u3 ctposi nepBoro anemeHta — 0,3, Btoporo — 0,2, TpeTtbero — 0,4.
CocTtaBuTb 3aKOH pacnpegeneHus crydamnHon BenuYmnHbl X — Yymcna Bblleawmnx n3 CcTpos
3N1eMEHTOB.

PeweHue: cnyyanHasa BennynHa X UMeeT criefyouime BoO3MOXHble 3Ha4YeHus: X1=0,
x2=1, x3=2, x4=3. p1=0,3, q1=1- p1=0,7, p2=0,2, g2=1- p2=0,8, p3=0,4, q3=1- p3=0,6.

P(X=k) BbluMcnsem no cnegywowmm  dopmynam  (cm.  npumep  4)
P(X=0)=q,-¢,-q,=0,7-0,8-0,9=0,336;

P(X=1)=p, q,-q,+¢, P, ¢ +q, -4, p; =0,3-08-0,6+0,7-0,2-0,6 +

+0,7-0,8-0,4=0,144+ 0,084+ 0,224=0,452;

P(X=2)=p,-p,-q;+p, ¢ ps+4, P, ps=03-02-0,6+03-08-0,4+

+0,7-0,2-0,4=0,118;

P(X=0)=p,-p, p,=03-0,2-0,4=0,024.

KoHTtponb: 0,336+0,452+0,118+0,024=1.

VickoMbI 3aKOH pacnpeneneHuns:

X 0 1 2 3
p 0,336 0,452 0,118 0,024
lpumep 4.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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CpefgHee uncro 3aka3oB TaKCu, MOCTYNalwLWMX Ha AUCNETYEPCKUN MYHKT B OOHY
MUHYTY, paBHO ABYM. COCTaBUTb 3aKOH pacnpenernieHns crnyyanHom BenmymnHel X — ynucna
3akasoB, noctynawowmx 3a 4 MuHyTel. Hantun M(X), D(X).

PeweHue: TIOTOK 3aKka3oB Ha TaKCUM MOXHO cuuTaTb rApocmedwuMm, T. e.
obnagarmLlmMm CTaLMOHAPHOCTbIO, «OTCYTCTBMEM MOCMEACTBUS» U  OPAMHAPHOCTLIO.
MHmeHcusHocmb nomoka (cpegHee YnMcno cobbITUI NOABAKOLMXCA B €ANHNULY BPEMEHMN)

A=2. BeposTHOCTb nosiBneHna k cobbiTMA npocTenwero noTtoka 3a Bpems t=4

k2
3 (/U) e 5
onpepensetca copmyrnon  [lyaccoHa B(k)zT AN OaHHoOWM  3ajayn
8k —8t
P4(k):T. COBOKYNHOCTb BO3MOXHbIX 3Ha4YeHUn X eCTb CYETHOE MHOXECTBO, T.e.
x1=0, X2=1, ..., Xk=k+1, ...; TOrga 3akoH pacnpegeneHns cry4yanHon BennimHel X — 4ncna

3aKa3oB, MNMocTynarwLwmnx 3a 4 MWUHYTbI NPUHUMaET BUA:

X |0 1 2 k
Po|e™ (At) e™ (At) e o (Ar) e
1! 2! k!
M
X 0 1 2 k
p e 8 e 8 e g ¢
1! 2! k!

Bocnonb3oBaBLlmnch Tabnuuen 3 NpuNoXeHns, OKOHYaTENbHO MOMYYNM:

X |0 1 2 k

p 0,00035 0,002684 0,010735 gk o

k!
HavBepodaTHelnwee 4MCro 3akas3oB Takcu 3a 4 MWHYTbl MOXHO oOnpeenvtb Mo

nonyyYmMBLLEMYCS 3aKOHY pacnpegeneHust ( 3Ha4yeHus X, NpyU KOTOPbIX P MaKCUManbHO):
K'o=7, k"0=8. [Ons npocTenwero noToka COObITUI: MaTEMATUYECKOE OXMUOaHue
M(X)=At=8, aucnepcus D(X)=At=8.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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lpumep 5.
[laHbl 3aKOHbI pacnpeaeneHns HesaBUCUMBbIX CrydanHbiX BenudnH X n Y. CoctaButb
3aKOH pacnpefeneHus criydanHon BenuunHel Z=X+2Y. Hantm M(Z), D(Z).

X -3 0 1
p 0,1 0,03 0,06 Y 1 3 6

p 0,2 0,5 0,3

PeweHue: 3akoH pacnpegeneHna V=2Y nonyyaetca M3 pacnpegeneHvs Y nytem

YMHOXEHUA BCeX 3Ha4YeHu yi Ha 2. [ony4aem:

Vv 2 6 12
p 0,2 0,5 0,3

Ons COCTaBneHus 3aKoHa

pacnpeneneHna CﬂyanIHOﬂ BENMYMHbI Z BblYMUCIIUM BCE €€ BO3MOXHble 3Ha4yeHuUs Mo

dopmyne z, =x, +v,, k=12,..9,i,j=123.

CooTBeTCTBYIOLME AaHHBIM 3HAYEHUAM Z, BEPOSITHOCTU P, MOXHO Bbl4UCMUTL MO
copmyne ymHOXeHusi BeposiTHocTen P = P(Z = Zk):P(X :xi)° P(V :vj), T. K
cobbiTnst X =X, n V' =V, - He3aBMCHMbI (MICXOAMM U3 HE3ABMCMMOCTM CryHaliHbIX BEINHMH

X 1Y) 1 HacTynaloT COBMECTHO (cobbiTve {Z = z, } ={coBMeCTHOe HacTynneHue cobbITuii

X=xnlV= v,}). Torpa pacnpenenexve Z npuHumMaeT Bug,

z -1 3 9 2 6 12 3 7 13

p 0,02 |0,05| 0,03 0,06 0,15 0.09 0,12 0,3 0,18

Paccmotpum 3Hayenuns z, =z, =3. Cobbltua Z =z, U Z =z, HECOBMECTHbI,

NO3TOMY BEPOSATHOCTb HaCTYMNMEHUA XOTS Obl OAHOro M3 3TUX COOLITUN BbIMMCNAETCA NO
npasuIy CrioXXeHns BepOATHOCTEN
P(Z=z,0Z=2z)=P(Z=z)+P(Z=2,)=0,05+0,12=0,17
MckoMmbIM 3aKOH pacnpegernieHns crnyvYamHou BenuuuHbl Z nosiydaeTcd nocne

pa3mMeLlleHna zk No Bo3pacCTtaHuio.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Z -1 2 3 6 7 9 12 13
p 0,02 0,06 0,17 0,15 0,3 0,03 0,09 0,18

MaTemaTtnyeckoe oxuganne M(Z) v gucnepcnio D(Z) MOXHO HanTK No oopMynam:
8 8
M@)=Xzp; DZ)=MZ*)-[MZ) . rae M(Z*)=32p,

PaccmoTpum gpyrom cnoco6.
M(Z) v D(Z) moxHo HanTu yepe3 M(X), M(Y), D(X), D(Y).

M(X)=3xp =-3-01+0-03+1-0,6=03
M(Y)=Yy p =0-02+3-05+6-03=33
=

(=3)-0,1+0-03+1-0,6—(0,3) =1,41

S
a)
I
M
=
<
|
=
e}
0

D(Y)=Yyp,~(M(¥)) =0°-02+3-05+6-03—(33) =441
=1

J

M(Z)=M(X +2Y)=M(X)+M(2Y)=M(X)+2M(Y)=0,3+2-3,3=6,9,

T. K. MaTeMaTU4eckoe OXnaaHWe CyMMbl paBHO CyMMe MaTeMaTU4eCKUX OXuUaaHun
crnaraemblx; MOCTOSHHbIA MHOXWUTEMb MOXHO BbIHECTM 3@ 3HaK MaTeMaTU4ecKoro
OXUOAHUS.

D(Z)=D(X +2Y)=D(X)+DQ2Y)=D(X)+4D(Y)=141+4-4,41=19,05,

T. K. AUCNEPCUsi CYMMbl HE3aBUCUMBbIX CIly4alHbIX BENMYMH paBHa CyMMe AMCMEePCUin
crnaraemblix; NOCTOAHHbIA MHOXUTENb MOXHO BbIHECTW 3a 3HAK OUCNEPCUN, BO3BEOS €ro B
KBagpar.

lMpumep 6.

CTpenok BefeT cTpenbby ¢ BEpOSATHOCTbIO nonagaHus B Lenb 0,8 npu kaxaom
BoicTpene. Ctpenbba Begetcs 0O NepBOro nonagaHvsi, HO Aenaetca He Gonee 3
BblcTpenoB. CoCcTaBUTb 3aKOH pacnpeneneHnst criyqyamHorn BenmumHbl X, ecnu: a) X —4mcno
npomaxos; 6) X — yncno nonaganHuii; B) X — 4icno npon3BefeHHbIX BbICTPESOB.

PeweHue: BepoatHocTb nonagaHus p=0,8; BepoaTHOCTb NpomMaxa q=1-p=0,2.

a) CnyyariHasa BenuuMHa X — 4YMCNO MPOMAxoB MPU TPeX BbICTpenax — MMeeT
crneayolime BO3MOXHble 3HaveHusa: x, =0;x, =1;x; =2;x, =3.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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CobbiTe X=0 paBHOCUIBHO MOMagaHWMKD C MNEepBOW MOMbITKX, CregoBaTesnbHO,
P(X=0)=p=0,8.

CobbiTne X=1 paBHOCUIbHO MOMagaHu CO BTOPOW MOMbITKK, T. €. COBMECTHOMY
HaCTynneHuto AByx cobbITMiA: NpomMaxa M nonagaHus; cnegosartenbHo, P(X=1)=q-p=0,2-
0,8=0,16.

CobbiTe X=2 paBHOCUIILHO MoOMagaHuio C TpeTben nonbiTku, T. €. P(X=2)=q-q-
p=0,2-0,2-0,8=0,032.

CobbiTe X=3 o3HavaeT oTcyTcTBMe nonagaHun, P(X=3)=q-q-q=0,2°=0,008.

VMckombln 3akoH pacnpegeneHna X:

X 0 1 2 3
p 0,8 0,16 0,032 0,008
6) Cny4anHas BenuumHa X — 4ncno nonagaHui — UMeET crneayoLwme BO3MOXHbIE

3HaveHusa: x, =0 (gonyweHo Tpu npomaxa);x, =1(npous3owno nonagaHue C nNepsBown,

BTOPOW UNn TpeTben NOMbITKK).
Torga P(X=0)= ¢’ =0,2°=0,008;
P(X=1)= p+q-p+q-q-p=0,8+0,16+0,032=0,992
nnm P(X=1)=1-P(X=0)=1-0,008=0,992.
Mckombin 3aKOH pacnpeneneHma X:

X 0 1
P 0,008 0,992
B) Cny4anHasa BenuumnHa X — Yncno nponsBeneHHbIX BbICTPENoB — UMeeT

crneaytolime BO3MOXHble 3HadeHus: x, =1;x, =2;x; =3.

CobbiTne X=1 paBHOCUNBHO NOMNagaHuIo C NepBon NonbITkK, T. €. P(X=1)=p=0,8.

CobbITne X=2 paBHOCUIBHO NONagaHuo Co BTOPOW NonbITkY, T. €. P(X=2)=q- p=0,16.

CobbiTne X=3 o3Ha4vaeT, 4To NMBO NPON30LLO NonagaHne ¢ TpeTber NonbITkK, TMbo
Obino Tpu npomaxa. Torga P(X=3)=q-q-p+q-q-q=0,032+0,008=0,04.

VMckombln 3akoH pacnpegeneHna X:

X 1 2 3
P 0,8 0,16 0,04

Mpaktnyeckan pabota Ne8. Pacuyetr BepositTHocTen. CocTaBreHMe 3aKoHa
pacnpeneneHUsa BepOATHOCTEN
UcxodHbie OaHHble: Pa3paToyHbin maTepuan

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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CodeprxaHue u nopsidoK 8bIrNoHEHUS 3a0aHus:

3apauu

BapuaHm 1. T[lpousBogsatca nocregoBaTefibHble He3aBUCUMbIE  UCMbITaHUA
npnbopoB Ha HagéxHocTb. Kaxabi crneaytowmin npubop MUCNbITbIBAETCA NUWb B TOM
crnyvae, ecnu npegplaylnin okasanca HagexHbiM. [MoCTpouTb 3akoH pacrnpeneneHus
Crny4arHOro Ymcria UcnbiTaHHbIX NPUBOPOB, ecrnn BEPOATHOCTL BblAepXXaTb UCMbITaHWE AN
Kaxxgoro m3 Hux pasHa 0,9. Hantu maTtematmyeckoe oOXuaaHue 4Ymucrna UChbIiTaHHbIX
npubopoB. Hantn dyHkuuio pacnpegenenuna F(x) n noctpoutb ee rpaduk; Hantn M(X),
o(X); NOCTPOUTL MHOIOYrONbHUK pacnpeaeneHus.

BapuaHm 2. W3BecTHo, 4tOo B naptmm u3 20 TenegoHHbIX annapaTtoB 5
HegencTBytowmx. CnyyaHbim obpa3om M3 3TOM napTum B3ATO 4 annaparta. [MocTpouTb
3aKOH pacnpegerieHns crny4yamHon BenuuuHbl X — 4ucra HeencTBYHLWMX annapaToB 13
oToOpaHHbIX. Hantu gucnepcuio 9TOM crydyanHoW BenuuuHbl. B Kakmx eauHuuax oHa
namepsgaetca? octpoutb rpadunk pyHKLMK pacnpegenenus F(x) cnyyanHom BenuynHel X,
MHOrOYronbHUK pacnpeaeneHuns.

Bapuanm 3. Cblpbe Ha 3aBOA4 NPUBO3AT OT Tpex HesaBucMMoO paboTaroLimx
NnocTaBLMKOB. BEpOATHOCTbL CBOEBPEMEHHOIO MPUBLITUA Chbipbs OT MEpPBOro NocTaBLyuka
pasHa 0,4, ot BTOporo — 0,7, ot TpeTbero — 0,6. Hantn matematmnyeckoe oxumaganHune M(X),
aucnepcuio D(X) uyumcna CcBOEBPEMEHHbIX MOCTABOK CbipbA. HanWtu  dyHKumMIo
pacnpeneneH1s n nocTpouTb ee rpadouk.

BapuaHm 4. 3aBog nofniydaeT Cbipbe Ha aBTOMalUMHAX OT TPeX He3aBUCUMO
paboTalwmx MNOCTaBLMKOB. BeposTHOCTb nNpubbITUSS aBTOMALWWHBLI  OT  MNEPBOrO
nocrtaswuka pasHa 0,2, ot BToporo — 0,3 n ot Tpetbero — 0,1. CoctaBuTb pacnpeneneHue
yucna npubbIBLUMX aBTOMAWWMH. HanTu maTemMaTuyeckoe OXugaHue w  Oucnepcuro
NosTly4eHHOM BeNUYnHBbI. MNMocTpouTb rpadouk pyHKLMK pacnpegenenus F(x).

BapuaHm 5. BeposaTHOCTb U3rotoBrneHuns bpakosaHHon getanu p=0,1. 3rotoBneHo
4 netann. X — cnyyanHoe 4ncrno 6pakoBaHHbIX AeTanen. NMocTponTb 3aKkoH pacnpeaeneHms
CrnyyYyanHOM BENUYUHBLI X, HAUTU ee MaTeMaTudeckoe oxugaHve n gucrnepcuto. MNoctpountb
rpadouk PyHKLMM pacnpeaeneHunsi, MHOroyronbHUK pacrnpeneneHus.

BapuaHm 6. CpegHee 4uCrno 3asiBOK, MOCTynawwmMx Ha npeanpuatne 6bITOBOro
obcnyxusaHus 3a 1 4ac, poBHo 2. CocTaBuTb 3aKOH pacnpeneneHns crny4yamHom BennYmHbl
X = yucna 3aaBok, noctynuelumx 3a 3 yaca. Hantu M(X), D(X) n HanBeposiTHenwee 4ncno

3adBOK 3a 3 yaca.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BapuaHm 7. B cpegHem B MarasuH 3axoguT 3 yenoseka B MUHYTY. COCTaBuTb 3aKOH
pacnpegeneHns criydyamHom BeSfiMYMHbl X — 4Yucrna 3awlelunx B marasvH YesnoBek 3a 2
MUHYTbI. [locTpouTb MHOroyronsHuk pacnpegenexus. Hantn M(X), D(X).

BapuaHm 8. [laHbl 3aKOHbI pacnpepgeneHna He3aBMCUMbIX CﬂyqaﬁHbIX BEJINYNH

X -3 0 1 Y 0 3 6

P [ 01| 03] 06 p| 02 | 05 | 03

CocTtaBuTtb
3aKOHbl pacnpeaeneHnst CnyyYyamHblX BENUYMH:

a)XY; ©6) X+Y. Hantm M(X+Y), D(X+Y). CnpaBeanvMeo I5nM paBeHCTBO
M(X)-M(Y)=M(X-Y)?

BapuaHm 9. KomaHga cocTouT u3 OBYX CTpenkoB. Yucna o4koB, BblOMBaAEMbIX
KakgblM M3 HUX NPU OLHOM BbICTpEre, ABMASKTCA Cry4YarHbIMU BenMYnMHamMm X1 1 Xz,
KOTOpble XapakTepusylTcs CreayrwmMMmmn 3akoHaMu pacnpegeneHus:

X 3 4 5 X2 2 3 4 5

P | 03| 04 03 / P 02 | 01 | 02 | 05

PesynbTaTbl cTpensbbl 04HOro CTpernka He BNUSIOT Ha pesyrnbTaTt cTpenbbbl Apyroro.
CocTaBuTb 3aKOH pacnpeesnieHns Ynucrna OvKoB, BbiOMBAEMbIX KOMaHAOW, €Cnn CTPEerkKu
caenalT No  OAHOMY  BbICTpeny. Y0eautbCs B CNpaBeaSIMBOCTU  paBEHCTBA
D(X1+X2)=D(X1)+D(X2).

BapuaHm 10. Tpon3BoasTcs BbICTperbl U3 OpYyANs C BEPOATHOCTLIO NnonagaHus B
uenb 0,9 npu kaxxagom BbicTpene. Ctpenbba BeAETCS 40 NepBOro nonagaHuns, Ho genaeTtcsa
He 6onee 4 BbicTpenoB. CoCcTaBUTb 3aKOH pacnpeneneHns cryyYanHon BennymHbl X, ecnu:
a) X —4mcno nponsBefeHHbIX BbICTPeroB; 6) X — 4Mcno npomMaxos; B) X — YMCno nonagaHum.

Hangnte matemaTtmnyeckoe oxunaaHne BCeX HaANOEHHbIX CJ'Iy‘-IaIZHbIX BEeJTINYUH.

MpakTnyeckas pad6orta Ne9. Y kogupoBaHue

UcxodHbie OaHHble: Pa3aaTtoyHbin MmaTepuan

CodeprxaHue u nopsidoK 8bINONHEHUS 3a0aHus:

KogoupoBaHue n aekogmpoBaHue MHOPMaLIMK: KNOYeBble NOHATUA U MeToAbI

BBepeHue

B oaHHOM nekuum mbl pacCMOTPUM OCHOBHbIE MPUHLIMNBI U METOAbI KOAUPOBAHUS U
aekoaupoBaHust uMHdopmaumn. KogupoBaHue WHGOPMaUUM SBRSIETCA  MPOLECCOM
npeobpas3oBaHns AaHHbLIX U3 OAHOW hOpMbl B APYryt0, YTOObI OHM MOrnK ObiTb NepeaaHbl

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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UM coxpaHeHbl. [lekognpoBaHue, B CBOK ouyepedb, npencraBnsieT cobon obpaTHbiin
npouecc, B pesynbTaTe KOTOPOro 3akoAMpOBaHHble [aHHble BOCCTaHaBMBAKOTCA B
NCXOOHY0 dpopMy. Mbl U3yuyMMm pasnuyHble MeTOoAbl KOOMPOBAHWUS U OeKOAMPOBaHUS, a
TaKkKe pacCMOTPUM NpUMepbl UX NPUMEHEHUS.

KoaunpoBaHue uHcpopmauum — 310 npouecc npeobpasoBaHnsa AaHHbIX U3 OQHOWN
dopmbl B Apyryto, 4ToObl OHM MOrnn ObiTb NepeaaHbl UM COXPaHEeHbl C UCNOMb30BaHNEM
onpefeneHHbIXx npasun U cornaweHvin. B KOHTekcTe uHopMaTUKK, KOAMpOBaHWE
WHpopMauun OTHOCUTCA K NpeobpasoBaHUIO TEKCTa, M300paKeHUn, 3ByKa WU ApYrnx
TMUMNOB JaHHbIX B OUTbI 1 6anTbl, KOTOPbIE KOMMBIOTEPLI MOryT 06pabaTbiBaTh 1 NepeaaBathb.

KoampoBaHue MHdbopmaummn urpaet BaXkHyo porb B Nepeaaye U XpaHeHUn AaHHbIX.
OHo nos3BonsieT Ham 3EeKTUBHO MCMNONb30BaTb pPECcypcCbl, YMeHbllas obObeM
nHdopmMauuKn, HeobxoaumbIA ONA nepejadn wUnNU  xpaHeHusi. KoaupoBaHue Takke
obecneuymBaeT 3aWMTy [OaHHbIX, MO3BONSAs LWMdpoBaTb WHGoOpMauuio W aAenatb ee
HEMOHATHOW AN MOCTOPOHHUX NLI.

KogmpoBaHne umHdbopmaumm MoxeT ObiTb MCMONb30BaHO ANSA pPasnUuHbIX LiENen,
BKMNtOYasa cxaTtme aHHbIX, nepegadvy AaHHbIX MO CETWU, XpaHEHWE OaHHbIX HA HOCUTENsIX,
WwnpoBaHune n geumdpoBaHme NHpopMaumm n MHOroe apyroe.

3auyeMm HyXHO KogupoBaHue uHcgopmaumm

KoampoBaHue MHdopmaummn urpaet BaXkHYo porb B Nepeaaye U XpaHeHUn AaHHbIX.
OHo nos3BonsieT Ham 3dPPEeKTUBHO MCMNONb30BaTb pPECcCypcCbl, YMeHbllas oObeM
MHdopMaLuKn, HeobxoaumbIA ONSA nepejadn WUNM  xpaHeHusi. KoaupoBaHue Takke
obecneuymBaeT 3aWMTy [OaHHbIX, MO3BONSAs LWMdpPoBaTb WHGoOpMauuio W aAenatb ee
HEMOHATHOMN AN MOCTOPOHHUX NLI.

OcHoBHasa uenb KoOMPOBAHWUSA WHAOPMaLMM — 3TO COKpaTUTb OO6bEM AaHHbIX,
HeobxoauMbIX Ons nepefayn unu xpaHenus. Korga Mmbel nepegaem nHgpopmaumo rno cetu
UNN COXpaHseM ee Ha HocuTene, Mbl XOTUM cAaenaTtb 3TO MakCcumasbHO 3dEKTUBHO.
KogvpoBaHne no3BONSieT HaM YMEHbLUMTb pasMep [daHHbIX, He Tepsis npu 3ToM
CyLLeCTBEHHOWN MH(bopMaLmK.

KoguvpoBaHne Takke urpaet BaXHyH pornb B 3awmte AaHHbiX. LLudgpoBaHue
MHOpPMaUUKM MNO3BOMISIET HaM AenaTtb €€ HEMNOHATHOM Ansi MOCTOPOHHUX nuy. 3JTO
0CODEHHO Ba)kHO Mpu nepegadvye KoHdMAeHuManbHoOM UHOpMaUuK, Takon Kak naponw,
OaHKOBCKME [aHHble WU §nuyHble AaHHble. KogupoBaHne nomoraet obecneyvnTtb
KOHoMAEeHUManbHOCTb U 6€30MacHOCTb AaHHbIX.

KogupoBaHve wHopMaumm Takke MO3BONsSeT HaM NpPeAcTaBnaATb AaHHble B
pas3nuyHbIX bopmaTax. Hanpumep, Mbl MOXeM 3aKOAMPOBaTb TEKCTOBYIO MHGDOPMAUUIO B
OvHapHbIi dopmaTt And nepegavm no CeTU UM COXpaHeHusa Ha HocuTene. Mbl Takke
MOXEM WCMOMb30BaTb pasfuyHble MeToAbl KOAUPOBaHUA ANnd  npencTaBneHus
n3obpakeHnin, 3ByKOB U BUOEO.

B uenom, kogupoBaHue uHGOpPMaLMM SBASETCA BaXHbIM WHCTPYMEHTOM [Ans
ahbbekTuBHOM Nepegaym, XpaHeHns n 3awmnTbl 4aHHbIX. OHO NO3BONSET HAM UCMNONb30BaTb
pecypcbl 6onee addpekTuBHO, obecneumBaeT 6e30MacHOCTb [aHHbIX W MO3BOMSET
npeacTaBnNATb MHpOpMaLNIO B pasfiMyHbIX oopmaTax.

MpuHUMNBLI KOAMpPOBaHUA UHOPMaLUK

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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KoanpoBaHne nHgopmaumm — 3TO npouecc npeobpasoBaHna AaHHbIX U3 OLHOM
dopmbl B Apyryto, 4YTOObl OHM MOrnKM ObITb NepefaHbl, CoXpaHeHbl nnn obpaboTaHbl. BoT
HEKOTOpPble OCHOBHbIE NPUHLMMBI KOAUMPOBAHUSA NHOPMaLNN:

Andasut

AncgaBut — 3TO0 Habop CMMBOSIOB MM 3HAKOB, KOTOpblEe WCMOMb3YyHTCA AN
npeacTaBnenns MHopmaumm. Hanpumep, B TEKCTOBOM KOAMPOBaHWUM andaBUT MOXeT
COCTOSITb U3 OyKB, UMGP M crneumnanbHbiX CMMBOMOB. B ayano-kogupoBaHun andasut
MOXeT NpeAcTaBnATb PasfnyHble 3BYKN UMK 4acToTbl.

KogooBbie cnoBa

KopoBbie crnioBa — 3T0 KOMOMHaLMN CUMBOJIOB UMW 3HAKOB, KOTOPLIE NPEACTaBMAT
onpegeneHHble 3HadeHust WNM adaHHble. Kaxpgoe KkogoBoe CINoOBO  COOTBETCTBYET
onpegeneHHoMy CUMBOSY, YAUCIYy WU APYromy afemMeHTy uHdopmauuu. Hanpumep, B
OMHapHOM KOOMPOBaHMK, rae NCNOoNb3YTCA TONbKO ABa cumeona (0 1 1), kaxgoe KogoBoe
CNOBO NpeacTaBnseT onpeaeneHHoe YACIOo UM CUMBOI.

KogoupoBaHue n gekogupoBaHue

KoanpoBaHune — aTo npouecc npeobpasoBaHUs NCXOQHOW MHGOPMaLUKM B KOAOBbIE
cnoea, a [gekogupoBaHue — oOpaTHbIM npouecc, MNpu KOTOPOM KOAOBblE CrioBa
npeobpasytoTcss obpaTHO B UCXoaHyt MHGopmauumio. KogmpoBaHne n gekognpoBaHue
AOMMKHbI BbITb B3aMMHO oOOpaTHbIMK onepaumamm, 4Tobbl MHOpMauuss mMorna 6ObiTb
npaBuIIbHO BOCCTAHOBIEHA.

AdheKTUBHOCTb

O(pbekTUBHOCTb KOAMPOBaAHMS O3HayaeT, 4YTO KOOMPOBaHWE [OOMMKHO ObiTb
KOMMaKTHbIM M UCMNONb30BaTb MWHWUMAanbHOE KOonn4yectBo OUT wnM CUMBOSOB ANA
npencraeneHus uHoopmaumm. Yem 6Gonee 3dpdEKTMBHO KOAMPOBAHWE, TEM MEHbLUE
NPOMYCKHOM CMNOCOBHOCTM NNU NamaTn TpebyeTcsa Ansa nepefayun Unm XxpaHeHUs AaHHbIX.

HapexHocTb

HagexHocTb KoaMpoOBaHWsi O3HaYaeT, YTO KoAMpOBaHHasi MHdopmauus OorkHa
ObITb YCTONYMBA K OLLMOKAM U UCKaXXEHUSIM NPy nNepeaaye unm xpaHeHuu. [ns 3Toro moryT
NCMNONb30BaTbCH PasfUYHble METOAbl OGHAPYXXEHUS U MUcnpaBrieHnst ownbok, Takue Kak
AoGaBneHne KOHTPOSbHbLIX CYMM WU MCNOSb30BaHWe KOAOB C MCNpaBneHMeM OLWnBOoK.

OTO OCHOBHbIE MPUHLMMBI KOAUPOBAHUSA MH(OPMaLMK, KOTOpble MOMOralT Ham
a(bheKTMBHO NpeacTaBnsaATb, MNepedaBaTb W XpaHUTb AaHHble. PasnuyHble MeToabl
KOAMPOBAHMSA MOTYT UCMONb30BaTb pasHble anropuTMbl U CTpaTerMn, HO 3TU NMPUHLMMBI
ocTalTCa OOLLMMM ANA BCeX MeTOA0B.

Pa3nunyHble meToabl KoanpoBaHuA VIH(bOpMaLI,VIVI

CyLLeCcTByeT MHOXECTBO Pa3sfnyHbIX METOAOB KOAUPOBAHUS MHAOPMaLUK, KaxKabIii
N3 KOTOPbIX UMEET CBON 0COBEHHOCTU N NPUMEHSAETCA B pasnunyHblX cdpepax. PaccmoTpum
HEKOTOpbIe U3 HUX:

BMHapHoe KoanpoBaHue

BuHapHoe kogmpoBaHve — 3TO MeTod npeacTaBneHus MHopmaumMmM C NOMOLLbIO
ABYX cMMBOSOB, 06bI4HO O 1 1. Kaxabi cumMBon HasbiBaeTcsa 6utom (o1 aHrn. binary digit).
BuHapHoe kogmpoBaHWe LWWPOKO WUCMONb3yeTcsd B UUMPPOBLIX CUCTEMAX, TakUX Kak
KOoMMbloTEPbI, rae nHopmMauus obpadartbiBaeTca B BUae GUTOBLIX NOCnefoBaTENbHOCTEN.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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AHanorosoe KkogupoBaHue

AHanorosoe KoaoupoBaHME — 3TO MeTon NpeAcTaBneHust MHdopmauun B Buae
HenpepbIBHbIX CUrHanoB. Hanpumep, 3BYKOBble curHanbl MoOryT ObiTb NpeacTaBrieHbl
aHanoroBbIMW BOSHAMW, roe WM3MEHeHWe aMnnuUTyAdbl U 4acToTbl curHamna oTtobpaxkaeT
3BYKOBYIO MH(popmaumio. AHanoroBoe KOAMPOBAHWE WCMONb3yeTCsi B aHanoroBbIX
cucTemax CBsisu U ayamo-BuayarnbHbIX YCTPONCTBaX.

YucnoBoe KkoanpoBaHue

Uncnosoe KogunpoBaHne — 3TO MeETo4 npeactaBlieHns I/IH(*)OpMaLl,I/II/I Cc
ncnonb3oBaHnem 4yucern. Hanpmmep, uernble 4ucrna MoryTt ObITb MCMONb30BaHbl AN
npencraBfieHna KOJIN4eCTBEHHbIX AdaHHbIX, a ﬂ,pO6HbIe yncna — Aan4ga npeacraBlieHUda
DECATUYHbIX 3Ha4YeHun. Yncnosoe KoanpoBaHME LLNPOKO NMpuMeHAeTCda B MaTemMaTn4eCcKmnx
N Hay4YHbIX BbIMUCNEHUAX, a TaKKe B (bI/IHaHCOBbIX N CTaTUCTUHECKUX MNMPUITOKEHUNAX.

TekcToBOE KOaupoBaHue

TekcToBOE KOOMPOBaAHME — 3TO METOA NpeAcTaBneHnsa nHpopmaumm B Buae TeKCTa,
NCcnonb3ys CMMBOSbI U cuMBONbHbIE koabl. Hanpumep, ASCII (American Standard Code for
Information Interchange) — aT0 ogHa M3 cambiX pacrnpOCTPaHEHHbIX CUCTEM TEKCTOBOrO
KOOMPOBaHWSA, TAe KaxaoMy CMMBOSly COOTBETCTBYET YHWUKasbHbIA YUCIIOBOW KOA.
TekcToBOE KOOUPOBAHME UCMOMb3YETCHA B KOMMBIOTEPHbIX CUCTEMAX AN1S NpeAcTaBneHns u
006paboTKn TEKCTOBOW MHGPOPMALMN.

pacdmyeckoe koanpoBaHune

"paduyeckoe kogmMpoBaHWe — 3TO MeTOoA MpeAcTaBfeHuss MHopmauun B Buae
rpaduyecknx m3obpakeHurn unm cumBomnoB. Hanpumep, wnsobpaxeHus Moryt ObiTb
npeacTaBfieHbl C MOMOLLLIO MUKCENEN, rae Kaxabld NMUKCENb COOAEPXUT UHOpMaLUIo O
uBeTe u dpkoctu. [padunyeckoe KogMpoBaHME LIMPOKO UCMOSIb3YyeTCA B KOMMbIOTEPHON
rpacuke, MynbTuMeama n Bu3yarbHbIX NPUIOXKEHUSIX.

370 NYWb HEKOTOpbIE N3 MHOXECTBA METOAOB KOAUPOBaHUS MHGOPMaLMK, KOTopble
MCMOMNb3YTCA B pasnuyHbiXx obrnacTsax. Kaxabli MeTod MMeeT CBOM NpevMyLlecTsa U
orpaHu4yeHus, 1 BbiIGop MeToaa 3aBUCUT OT KOHKPETHOM 3aaun u TpeboBaHuii.

Mpumepbl KoanpoBaHua MHcopmaLum
BuHapHoe KogupoBaHue

BuHapHoe kogmpoBaHne — 3TO MeTod npeacTaBneHus MHdopmaumMm C NOMOLLbHO
ABYX cumBonoB, 06bI4HO O 1 1. Kaxabii cumBon HasbiBaeTcs 6utom (oT aHrn. binary digit).
Butbl obbeguHsaTca B 6anTbl, KOTOpble NpeacTaBnsatT cobon rpynnbl M3 8 6GuTOB.
BuHapHoe kogMpoBaHMe LLUMPOKO MCNONb3yeTCs B KOMMbOTEPAX U LMAPOBBIX CUCTEMAX.

TekcToBOE KOAMpPOBaHUE

TekcToBOE KOAMPOBaHWE — 3TO METOA MNpeAcTaBfeHNA TEKCTOBOW MHOpmauumn c
MOMOLLIbIO CMMBONOB M KoaoB. Hanbonee pacnpocTpaHeHHbIM TEKCTOBbIM KOAMPOBaAHUEM
asnsaetca ASCIlI (American Standard Code for Information Interchange), roe kaxabin
CMMBOS npeacTaBneH uYncnoBbiM kogom oT 0 go 127. [dpyrue nonynsipHble TEeKCTOBbIE
kogupoBku BkntodaoT Unicode n UTF-8, koTopble noadepxvBaroT LUMPOKMA Habop
CYMBOJIOB M3 pa3HbIX A3bIKOB 1 NO3BOSAIOT NPeACTaBNATb TEKCT Ha pasHbIX nnatdopmax.

pacdmyeckoe koanpoBaHmne

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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padomyeckoe koaupoBaHWe — 3TO MeTo4 npeacTaBfieHna  rpadouyeckon
MHpopMauuK, Takon Kak n3obpakeHnsa unm cumeornbl. ['padmnyeckme gaHHble MOryT GbITb
npeacTaBneHbl C NOMOLLBLIO NUKCENEN, rae Kaxabl NuKcenb CoaepXuT uHpopmMaumo o
useTe M gpkocTu. [pyrve meTtodbl rpamnyeckoro KOAMPOBAHUA BKIKOYAKOT BEKTOPHOE
KogupoBaHue, rae rpadudeckne obbekTbl NpeacTaBneHbl MaTemMaTUYeCcKuMmn hopmMynamm,
N KkoMnpeccusa n3obpaxeHun, KoTopasa yMeHbllaeT pasmep danna, CoXpaHsasi Nnpu 3TOM
Ka4yeCcTBO N300paxkeHus.

3ByKOBOE KoagupoBaHue

3BYKOBOE KOAMPOBAHWNE — 3TO METOA NPeACTaBEHNs 3BYKOBOW MHADOPMaLUK, Takom
Kak My3blka WNn pedb. 3BYKOBble AaHHble MOryT OblTb MNpeAcTaBfeHbl C MOMOLLbIO
aHanoroBbIX MM LMpPOBBLIX curHanos. LincdpoBoe 3ByKOBOE KOAMPOBaHME WUCMONb3yeT
MeToAbl CKaTusa AaHHbiX, Takne kak MP3 unu AAC, 4yToObl yMeHbWNTL pasmep danna,
COXpaHss Npu 3TOM Ka4eCcTBO 3BYKa.

Bupeo kognpoBaHue

Buaeo koauposaHne — 310 MeTod NpeAcTaBneHus Buaeo uHgpopmauun. Buageo
AaHHble MOoryT 6bITb MpeAcTaBfieHbl C MOMOLLbIO NOCNenoBaTENbHOCTU M306paXKeHUHn,
HasblBaeMblX Kagpamu. [NonynspHble MeToabl BUAEO KOAUPOBAHWUA BKITHOYAOT popmMaTbl
MPEG, roe BMaeo AaHHble CKMMAaKTCA C MOMOLLbIO MEeTOA0B cxKaTusa, Takmx kak MPEG-2
nnn MPEG-4, 4ToObl yMeHbWNTL pasmep dparnna, CoXpaHsasa npyu 9TOM Ka4eCcTBO BUAEO.

37O NYLWb HEKOTOpbIE N3 MHOXECTBa METOAOB KOAUPOBaHWUS MHGOPMaLMK, KOTopble
MCMNOMb3YTCA B pasnuyHbix obrnacTsax. Kaxablli MeTod MMEeT CBOM NpevMyLlecTsa U
orpaHu4yeHus, 1 BbiIbop MeToaa 3aBUCUT OT KOHKPETHOM 3aaun u TpeboBaHui.

MpakTnyeckas pa6ota Ne10. AganTMBHoe apucpmeTnyeckoe KogupoBaHme
UcxoOHble OaHHbIe: Pa3gaTouHbIn Matepuan
CodeprxaHue u nopsidoK 8bIrNoHEHUS 3a0aHus:

YTo Takoe aekogupoBaHue MHcopmauumn

[ekoompoBaHmMe MHopMaunnm — 3TO npouecc npeobpaszoBaHUSA 3aKOOMPOBAHHOM
UHopMmauum obpaTHo B ucxodHbit Buh. Korga wHdopmauua koaupyeTcsl, OHa
npeobpasyetca B Jdpyrod dopmat wunu npegcraeneHve, 4Tobbl yAOBRNEeTBOPUTb
onpegeneHHble TpeboBaHna wunu  uenu. [dekoguposaHue obpaTHO npeobpasyeT
3aKOAMPOBAHHYKD WMHAOPMaUUIO B UCXOOHbIM dopmaT, 4TOObl OHA cTana MNOHSATHOW U
AOCTYNHOWN NSt MCNOMb30BaHWS.

[lexoampoBaHne MHgopMaLMM LUMPOKO MCNOSb3yeTcss B pasnuyHbiXx obnacTsx,
BKNOYas KOMMYHUKaLMW, KOMMbIOTEPHYIO rpaduky, ayamo u Buaeo. B kaxnoon mM3 atux
obnacren nHpopMauuss MoXeT ObiTb 3akoaupOBaHa ANS CKaTus, 3alUUTbl UK Nepeaayn
no ceTtn. [lekoauMpoBaHWe MO3BOMSET BOCCTAHOBUTb WCXOAHYH WHGOPMaUMi ©3
3aKOAMPOBAHHOMO NPEeACTaBMNEHMUS.

Mpouecc paekoaMpoBaHUA 3aBUCUT OT MeToda KOOUPOBAHMWS, KOTOPbIA Obin
ncnonb3oBaH. B HEKOTOpPLIX criydasix 4ekogmpoBaHMe MOXET OblTb MPOCTLIM M 0BpaTHbLIM
npoLeccomMm koampoBaHus. Hanpumep, npu ncnonb3oBaHmm metoga kogmpoBanusa ASCII,
KaXkabli CMMBOS NpeAcTaBfieH YMCIIOBbLIM 3HAYEHUEM, U OEKOANPOBAHWE 3aKMo4vaeTcs B
npeobpaszoBaHNM YNCITOBOrO 3Ha4YeHUs obpaTHO B CUMBOS.
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OpgHako B Jgpyrmx crnydasx gekoguvpoBaHMe MoOXeT ObiTb 6Gonee  CnoXHbIiM
npoueccom, ocOBEHHO Npu NCNONb30BaHUK COXHbIX METOAOB CXXaTusA AaHHbIX. Hanpumep,
npu gekogmposaHum Bugeodanna, 3akoanpoBaHHOro ¢ ncnosnb3osaHnem oopmata MPEG,
TpebyeTca BbINOMHUTL PAS LWaroB A1 BOCCTAHOBMEHUSI UICXO4HOIO BUAEO. JTO BKIOYaeT
B cebsa gekomnpeccuto AaHHbIX, BOCCTAHOBEHME KagpoB 1 BOCNPOM3BedEeHUE BUAEO.

BaxHO 0oTMeTUTb, YTO AekoaupoBaHue MHOopMaLMK He Bcerda ABNAeTCs TOYHbIM
NPOLIECCOM BOCCTAHOBJSIEHUA WCXOOHOW WHGopmaunn. B  HekoTopbIX cnyyasx npu
AeKoampoBaHMM MOXeT MPOoUCXOAMTb NOTeps AaHHbIX UM KadectBa. Hanpumep, npu
cxKatun ayguodpanna ¢ notepsimu, Takoro kak popmat MP3, yacTb ayanogaHHbIX MOXET
ObITb yganeHa Ons ymeHblleHus pasmepa danna. MNpu gekoanpoBaHMM 3TU AaHHbIE HEe
MOryT ObITb MOMHOCTBIO BOCCTAHOBIEHbI, YTO MOXET NPUBECTU K NOTEpPe KadecTBa 3BYKa.

B uenom, gekogmpoBaHue uHGOPMaUUW UrpaeT BaXKHYK ponb B 06paboTke u
MCMONb30BaHMM  3aKoAMpPOBaHHbIX  AaHHbIX. OHO  nosBonsieT  npeobpasoBaTb
3aKOANPOBAHHYO MHGOPMaLM 0BpaTHO B UCXOOHLIN hopMaT, Aenas ee AOCTYNHOW As
NOHUMAaHNA N NCMONb30BaHUS.

3auyeM HyXHO AekoaupoBaHue MHdopmaLmm

[ekognpoBaHne wuHdoOpMauuM SBNSETCA BaXHbIM Mpoueccom B obpaboTke u
NCMONb30BaHMM  3aKoAMpPOBaHHbIX  AaHHbIX. OHO  nosBonsieT  npeobpasoBaTb
3aKOANPOBAHHYO MHGOPMaLM0 0BpaTHO B UCXOOHbLIN hopMaT, Aenas ee AOCTYNHOW As
NOHUMAHNA U WUCMNONb30BaHMUA. BOT HECKONbKO OCHOBHbIX MNPUYUH, MO KOTOPbIM
aekognpoBaHne nHopMauum SBNSeTca HeOTbEMIEMON YacTblo 06paboTKM AaHHbIX:

BoccTtaHoBneHune ncxogHom nHdopmauumn

OgHoOM M3 OCHOBHbIX  Uenen  gekogupoBaHust  MHOpMauun  SIBNSIETCS
BOCCTaHOBNEHNE UCXOOHOM MHGOpMaLUK 13 3akoanmposaHHOro coopmarta. Korga naHHble
KOOUPYITCS, OHU MOTYT BbITb M3MEHEHbI U Npeobpa3oBaHbl 4N yA06cTBa XpaHEHUS Unm
nepegayn. [lekognpoBaHue no3BoSiIET BEPHYTb AAHHbIE B X UCXOQHOE COCTOSIHME, YTOObI
OHW MOTrNK BbITb NOHATLI U NCNONb30BaHbI.

MoHuMaHne u aHanu3 AaHHbIX

[exoanpoBaHne MHopMaLMK TakKe UrpaeT BaxkKHY pofb B NOHMMaHUM U aHanuse
AaHHbIX. Korga gaHHble 3akoavpoBaHbl, OHWM MOTYT ObiTb NMPeAcTaBreHbl B crneunansHOM
dopmaTte, KOTOpbI He Bcerga MNOHATEH AnA 4YenoBeka. [lekoavMpoBaHue no3BonseT
npeobpa3oBaTb AaHHble B hopMaT, KOTOPbLIV Nerdye NoHATb U aHanuM3npoBaThb.

O6paboTka n ncnonb3oBaHue AaHHbIX

[ekoagnpoBaHne nHpopMaunmn Takke Heobxogumo ans 0dpaboTKn N NCNONb30BaHUS
AaHHbIX. Korga gaHHble 3akoanpoBaHbl, OHU MOTYT BbiTb HEQOCTYMHbI 451 UCNONb30BaHNSA
B pPasfMYHbIX MPUNOXEHUAX UNn cuctemax. [JekogumpoBaHue no3sonsdeT npeobpasoBaTtb
AaHHble B hopmaT, KOTOPbIN MOXET ObITb MCMONb30BaH B Pa3fnyYHbIX KOHTEKCTaX, TakuUX Kak
nporpaMmupoBaHne, aHann3 gaHHbIX, MalrHHOe 0byyeHune u gpyrme obnacTtu.

BoccTtaHoBneHue KayecTBa AaHHbIX

B HekoTOpbIX cryvasix AekoaMpoBaHue MHopmauumn MoxeT ObiTb UCNONb30BaHO
AJ151 BOCCTaHOBIEHNS KadeCcTBa AaHHbIX. Hanpumep, npu cxatum ayanoganna c notTepsamu,
Takoro kak cpopmat MP3, yacTb ayanogaHHbIX MOXET ObiTb yaaneHa Ans yMeHbLUEeHUs
pasmepa davna. [Npu [ekogupoBaHWMM 3TU OaHHble He MOryT ObiTb MOSTHOCTLIO
BOCCTAHOBIEHbI, YTO MOXET NPUBECTU K NoTepe KavyecTBa 3ByKa.
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B uenom, gekogmpoBaHue WHGOPMaUUW uUrpaeT BaXHYl pofnb B ob6paboTke u
MCNONMb30BaHMM  3aKOAMPOBaHHbIX  AaHHbiX. OHO  nos3BonsieT  npeobpasoBaTtb
3aKOAMPOBaAHHYO MHGOpPMaLMo 0BpaTHO B UCXOOHLIN hopMaT, Aenas ee AOCTYMNHOW Ans
NOHUMaHNA N UCMOSb30BaHUS.

MpuHUMNbI fekoaupoBaHUA MHopmauun

[ekogmpoBaHme MHGopMaunnm — 3TO npouecc npeobpasoBaHUsa 3aKoOMPOBAHHOM
WHpopmauumn obpaTHO B MCXO4HbIM dopmaT wunu npeacrasneHne. BoT HekoTopble
OCHOBHbI€ MPUHLMIMbI, KOTOPbIE NeXxaT B OCHOBE AeKOANPOBaHUSA MHOpMaLnn:

3HaHue KoanpoBaHusA

[ns ycnewHoro AeKoampoBaHms MHGopMauumn HeobxoanmMo MMeTb 3HaHME O TOM,
Kak oHa Oblina 3akogupoBaHa. To BKMo4aeT B cebs 3HaHMe UCNOoNb3yeMOoro KoaNpPoBaHUs,
anropuMTMoB 1 METOAOB, KOTOpble ObINN NpUMeHeHbl Anst npeobpasoBaHns MHOPMaLUN.
Bes aToro 3HaHus gekoampoBaHMe MOXeT OblTb 3aTPYAHEHO MM HEBO3MOMXHO.

O6paTuMOCTb KOAMPOBaHUS

[exoanpoBaHmne MHpopmaLmm BO3MOXHO TOSNbKO B TOM CrlyyYae, ecniv KoagMpoBaHue
6bl10 0GpaTUMbIM NPOLLECCOM. DTO O3HAYAET, YTO NPU KOAUPOBaAHUM MHAOPMaLMN HAKaKast
NHGOPMaLMS He TePSETCS UMW UCKaXKaeTCsl, U OHa MOXET ObITb MOMHOCTLI BOCCTAaHOBIEHA
npu gekoaupoBaHun. Ecnu kogupoBaHue He siBnsieTcs ob6paTMMbIM, TO AeKoAMpoBaHue
MOXeT NPUBECTM K NOTepe YacT MHpoPMaLIMN NN UCKaXKEHWNIO UCXOAHbIX AaHHbIX.

Ucnonb3oBaHue npaBuNibHoOro gekKkoaepa

[Ona pgekognpoBaHus WHOPMaUUM HeobXo4MMO UWCMONb30BaTh MNPaBUSbHbIN
aexkogep unu nporpammHoe obecnedyeHme, cnocobHoe pacno3HaBaTh 1 Npeobpa3oBbiBaTh
3aKoAMpOBaHHbIE AaHHble. PasnnyHblie MeToabl KOOMPOBaHUSA TPEBYIOT pasHbIX 4EKO4EPOB,
NO3TOMY Ba)XHO BblOpaTb COOTBETCTBYOLNI AeKoaep A58 KOHKPETHOro Tuna KognMpoBaHUS.

CooTBeTCTBUE NapamMeTPOB AEKOAUPOBaHUS

Mpn pgekoaMpoBaHUM  MHoOpMaUUM  HEOBXOAMMO  Yy4uTbiBaTb NapameTpbl,
ncnonb3yemMble Npu KoaMpoBaHuu. Hanpumep, ecnu nHdopmaums bbina 3akogmpoBaHa ¢
MCMNONMb30BaHMEM OMpPEeAEernieHHOro anroputTMa CXaTusi AaHHbIX, TO NpWU OeKoaupPOBaHUK
Heob6XxoouMO WUCMonb3oBaTb TOT Ke anroputM W Te e napamMeTpbl cxaTus ans
NpaBubHOrO BOCCTAHOBMEHUS AaHHbIX.

MpoBepkKka LeNnoCTHOCTU AaHHbIX

BaHbIM acnekTom aekoamMpoBaHusa nHopmaLnn ABNSEeTCA NpoBepKa LienoCTHOCTY
AaHHbIX. OTO O3Ha4yaeT, YTo NpU AeKoAUMPOBaHUN HEOoGXoAMMO YyOeauTbCs, YTO AaHHble
ObIN NPaBUNbHO BOCCTAHOBMEHbI M He ObINM MOBpPeXAeHbl UM U3MEHEHbl B MnpoLiecce
AekoaupoBaHus. [ns 3Toro MoryT WUCNonb30oBaThbCA pasfnUyHble MeTodbl MNPOBEPKM
LIeNIOCTHOCTU, TakUe Kak KOHTPOSbHbIE CYyMMbI UITN X3LL-PYHKLUN.

Bce 9T npuHUMNbI BaXHbl ANS YCNELWHOro AekoaupoBaHus uHgopmauun. OHm
nomoraT obecneuntb MpaBUfIbHOE BOCCTAHOBMIEHME [aHHbLIX W MCMNOSIb30BaHMUE
3aKoANPOBAHHOW MHGPOpPMaUUKM B UCXO4HOM dhopMarte.

PasnuyHble meTtoabl AeKoaunpoBaHus I/IHCbOpMaLl,MI/I

[exoanpoBaHne MHdopMaumMm — 3TO NPOLIECC BOCCTAHOBMEHUS UCXOOHbLIX AaHHbIX
M3 3akogupoBaHHOro dopmaTta. CyllecTByeT HECKONMbKO pasfuyYHblX  MeTodoB
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agexkoanmpoBaHuA VIHCbOpMaLWIVI, KOTOpbIE MOTYT ObITb NCMONb30BaHbI B 3aBUCUMOCTM OT TUNa
KOONpOoBaHUA U cbopmaTa OaHHbIX. PaCCMOTpI/IM HEKOTOopbl€ N3 HUX:

DewndpoBaHue

HdewndpoBaHne — 3TO0 MeTOA4 [AeKOOMPOBaHUS, KOTOPbIM MCMNONb3yeTca Aris
BOCCTaHOBNEHNSA AaHHbIX, 3alMdpPOBaHHbIX C UCMOMb30BaHMEM anropuTmMa LWngpoBaHus.
Ona pewwndpoBaHna HeOOXOOUMMO 3HATb KIKY WX anropuTM, WCMONb3yeMbld Ans
wmnpoBaHna gaHHbIX. MNMpumepamn metToaoB wnpoBaHua mMoryT 6biTb wndp Llesaps,
wnp BuxeHepa nnm cuMmmeTpuyHoe WngpoBaHmne.

PacnakoBka

PacnakoBka — 9TO MeTOA4 [OeKoOMpOBaHus, KOTOPbIM  UCNOMb3yeTca  Ans
BOCCTAHOBMNEHUA [OaHHbIX, YMNakoBaHHbIX WMW CXaTblX C WUCMOMb30BaHMEM anroputma
ckaTua gaHHbiX. PacnakoBka MOXeT BKMNoYaTb B cebsS pasnuyHble anroputMbl cxaTus,
TakMe Kak anroputm XadpdpmaHa, anroputm Jlemnensa-3uBa-Benua wnn  anroputm
DEFLATE. Npwu pacnakoBke faHHble BOCCTaHaBMBAKOTCA B UCXOQHOM (hopmarTe.

[HekoagunpoBaHMe n3obpaxeHun u 3BykKa

[ekoaupoBaHne n3obpaxeHUn U 3ByKa — 3TO MeToAbl AEKOAMPOBaHUA, KOTOpble
MCNONb3YITCA A1 BOCCTAHOBMNEHUA U300paXkeHMM W 3BYKOBbIX [AaHHbIX U3 WX
3aKoaMpoBaHHbIX hopmaToB. [nNs AekoaupoBaHUSA N300paKeHUn MOryT UCNONb30BaTbCA
anroputMbl cxaTtusa, Take kak JPEG wnn PNG. [Ona gekoavpoBaHua 3Byka MOryT
NCnonb30BaTbCH anropuTMbl cxaTtus, Takme kak MP3 nnn AAC.

Pasapxu BUpoBaHue

PasapxuBnpoBaHme — 3TO MeTO4 [OeKOOUPOBaHMWS, KOTOPbIA MCNOMb3yeTca NS
BOCCTAHOBMEHUS AaHHbIX U3 apXMBOB UIIM KOMNPECCUPOBaHHbLIX dhannioB. ApXmBbl MOryT
coaepxaTb HECKONbKO hannoB UM narnok, KoTopble OblM ynakoBaHbl B OAWH hann ans
yoobcTBa XxpaHeHust unu nepegadn. [ns pasapxvBMpOBaHUS MOXET WUCMOofb30BaTbCs
anroputm cxatumgd, Takon kak ZIP nnn RAR.

970 NnLwb HEeKOTOopble N3 MeTogoB AeKoanpoBaHUA I/IH(*)OpMaLI,I/II/I. B 3aBucumocTu ot
KOHerTHOIZ cutyaumm mn tuna KogmpoBaHMA MOTYT UCNOJIb30BATbCA U Opyrne MetTobl
AJexkoanpoBaHnA. BaxHo Bbl6paTb HpaBMﬂbeIVI mMeTod AekoampoBaHuA And ycnewHoro
BOCCTAHOBITIEHUA N NCMNOJIb30BaAaHUA OAaHHbIX B NICXOOHOM q)opmaTe.

Mpumepbl aekoanpoBaHua MHcpopmauum
HexoaunpoBaHue Tekcta us wudpa Llesaps

LWndp Llesaps — aTto meToq WndpoBaHus, B KOTOPOM Kaxkgasi OykBa 3ameHsieTcs Ha
apyryto OykBy, COBWHYTYKO Ha onpefeneHHoe KONMUYecTBO no3vuun B andasute. Ong
AeKoaumpoBaHus TekcTa, 3awudgpoBaHHOro wugpom Llesaps, HeobxoguMmo 3HaTb
KONM4YeCTBO MO3MUMA CABUra M NpUMeHUTb oBpaTHyl onepauuio — cABUr B OGpaTHOM
HanpaseHun.

HdekoanpoBaHue nsobpaxeHun us popmara JPEG

JPEG - 910 dhopmaT cxaTus Kn3o0pakeHwn, KOTOpbIA Uchonb3yeTcs Ansd
yMeHbLUEHUs1 pa3mepa danna 6e3 3HaunTenbLHOM NOoTepu KadvecTtBa m3obpaxeHus. [Ons
aekogupoBaHna  un3obpaxeHnn wun3 dopmata JPEG Heobxogumo umcnonb3oBaTtb
COOTBETCTBYIOLLMA anroputM [AeKOMMNpeccuun, KOTOpbIM BOCCTaHaBNMBaeT WCXO4HOe
n3obpaxeHune n3 cxaTtoro ganna.
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HexoaunpoBaHue ayamo us coopmata MP3

MP3 — aTo cbopmaT cxaTus ayauo, KOTopbi NO3BONSET YMEHbLUUTL pa3Mmep danna
0e3 cyLecTBEHHON NoTepM kKayecTBa 3ByKa. [1ns aekoguposaHus ayamo ns popmata MP3
Heob6XxoAMMO UCMoNb30BaTb COOTBETCTBYHOLWMN  anropuTtM  LEKOMMPECCUn, KOTOpPbIN
BOCCTaHaBNMBaeT UCXOAHOe ayamo U3 cxartoro danna.

HekoaupoBaHue Buaeo us opmata MPEG

MPEG - ato dopmaT cxaTusi BUOEO, KOTOPbIA UCMONb3yeTcs ANsl YMEHbLUEHUS
pa3smepa arina 6e3 3HaunTenbLHOM NoTepn KavyecTBa BnAeo. [Ana gekogmpoBaHnsa BUaeo
n3 c¢opmata MPEG HeobxoguMmo uMcCnonb3oBaTb COOTBETCTBYHOLWMKA — anropuTtm
AeKoMMpeccuu, KOTOPbIM BOCCTaHaBNMBaeT NCXOOQHOE BUAEO N3 CXXaToro danna.

JexoanpoBaHue aaHHbIX U3 apxusosB ZIP

ZIP — aT0 hopmat apxuBaumm, KOTOPbIN NO3BONAET 06beaMHUTL HECKOSBKO (hansios
UnM nanok B oauH hann gns yoobcTtBa XpaHeHust unu nepegaydn. [Ana gekoampoBaHns
AaHHbIX M3 apxuBoB ZIP HeobxoaMmo wuCnonb30BaTb COOTBETCTBYHOLLMIA  anroputm
pasapxmBauunn, KOTOPbIN BOCCTaHaBNMBAET UCXOAHbIE hannbl Uy Nanku U3 apxuea.

37O NULWb HEKOTOpPLIE U3 NPUMEPOB AeKOANPOBaHUS MHOpMaumn. B 3aBucMMocTy
OT KOHKPETHOW CUTyauuu M TUna KOAMPOBAHMS MOFYT MCNOMb30BaTbCs M Apyrne MeTtoabl
AekoaupoBaHusl. BaxHo BbIOpaTb NpaBuUIbHbIA METOA AEKOAMPOBaHUS AN YCMEeLIHOro
BOCCTaHOBIEHNS U UCMONb30BaHUA AaHHbIX B UICXOQHOM dhopmare.

Tabnuua cpaBHeHUs1 METO4O0B KOAUPOBaHUA UH(pOpMaLUmn

MeTtopn OnucaHue MpenmywectBa HepoctaTku
BuHapHoe KoauposaHue MpocToTa OrpaHn4eHHbIn
KoampoBaHue | uHpopmMaLumm C | peanusaumu, Habop CVMMBOJIOB,
ncnonb3oBaHMeM ABYX | 9PPEKTUBHOCTb CMNOXHOCTb YTEHUS U
cumBonos: 0 u 1 MCMNonb3oBaHU NOHMMaHNS
namsaTn
AndasutHo | KoguposaHue BonbLwon Habop | bonbwoe
e NHpopmauuu C | CAMBOSOB,  NErKOCTb | KONNYECTBO
KOAMpOBaHME | UCNONb30BaHMEM YTEHMS N MOHUMAHUS | CUMBOSOB, TpebyeTcs
CMMBOJOB andasuTa fonblwe namsaTu Ons
XpaHeHWs
WndposaH | MNMpeobpasoBaHue Bbicokas cteneHb | TpebyeTcs
ne nHdopmauun c 3aWmTbl MHOPMaUWKY, | 4ONOMHUTENBHOE
MCNosib3oBaHMEM CMNOXHOCTb B3rioMa BpeMs ans
cneumnanbHOro LWwndppoBaHus "
anroputma AewmngpoBaHus
3aknioyeHue

KoampoBaHue unHpopMauun SIBMSIETCS BaXKHbIM NPOLIECCOM, KOTOpPbIA MO3BONsieT
npeacTtaBuTb AaHHble B onpedeneHHoM copmaTe Ans ux nepegadn u xpaHeHusi. OHO
No3BOMSIET COKpPatTUTb o0bObemM WHdopmaumm U obecrneunTb ee 6e30macHOCTb.
[lexoanpoBaHne WHopmaunMM, B CBOK oYepedb, MO3BOSISIET BOCCTAaHOBUTb UCXOOHbIE
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AaHHble U3 3aKOAMPOBAHHOrO dhopmarta. 3HaHMe MPUHLUMOB U METOAOB KOAMPOBaHUS U
AEeKOOUPOBaHUSA WHopMaLuKN ABMNSEeTc HeobxoauMbiM AN paboTbl € pasnMyHbIMU
TUNaMK JaHHbIX U cUCTEMaMK Nepeaayn MHPOopPMaLnN.

MpakTuyeckaa pabota Ne11. LindpoBoe KoauMpoBaHuMe W aHanoroBoe
koaupoBaHue. TabnNMYHO-CUMBOJIbHOE KOAMpPOBaHue

UcxoOHble OaHHbIe: Pa3gaTouHbIn MaTepuan

CodeprxaHue u nopsidoK 8bINoHEHUS 3adaHus:

Kpuntorpacdua — obecrneynmBaeT COKpbITUE CMbICfia COOOLWEHMS C MOMOLLbIO
WnNdpoBaHNA U OTKPbITUA €ero  pacln@pPOBKON, KOTOPblEe BbIMOMHAKTCA MO
crneunasbHbIM anropuTMam C NOMOLLBHO KITHOYEMN.

Knou — KOHKPETHOE CEKPETHOE COCTOSIHUE HEKOTOPbIX MapameTpoB anropuTma
KpunTorpadguyeckoro npeobpasoBaHus AaHHbIX, obecneynBatollee BbIGOP TOMbKO
0QHOro BapmaHTa M3 BCeX BO3MOXHbIX AN aHHOro anroputMa.

KpuntoaHanu3 — 3aHMMaeTcs BCKpbITMEM wWnpa 6e3 3HaHuA kntoda (NpoBepka
YyCTOMYMBOCTU Wncppa).

KoaunpoBaHue — (He OTHOCUTCS K KpynTorpadmmn) — cuctema ycrnoBHbIXOB03HaYEeHUN,
NpUMeHAeMbIX Mpu nepegade uHopmMaumu. [pyMmeHdeTca Ons  yBenuyeHus
KayecTBa nepefayvm WHpopmMaumm, coxatua WHopMauum U Ons yMEHbLUEeHUS
CTOMMOCTW XpaHeHUs 1 nepegayu.

Kpuntorpaduyeckne npeobpasoBaHust UMEKT Lenb 06ecrneynTb HeAOoCTYNHOCTb
nHdopmMauun Ons nvud, He WUMeKLLUMX Kh4da, M nogaepxaHve c Tpebyemoin
Ha[EXHOCTbI0 OGHAPYXEeHNSI HECAHKLIMOHUPOBAHHbLIX UCKaXXEHWIA.

BonblwKnHCTBO cpeacTB 3awmTbl MHOpMauun ©Hasmpyetca Ha WCNONb30BaHUK
Kpuntorpadudecknx WngppoB ©  npouedyp wudpoBaHuga-pacwmpposkm. B
cootBeTcTBUM co cTaHgaptom [OCT 28147-89 noa wudpomMm noHUmMaroT
COBOKYMHOCTb 0bOpaTuMMbIX nNpeobpas3oBaHWi MHOXeCTBA OTKPbITbIX AaHHbIX Ha
MHOXECTBO 3aluM(pPOBaHHbIX [AaHHbIX, 3aJaBaeMblX KIHOYOM U anropuTMOM
npeobpasoBaHusl.

B kpunTtorpadmm ncnonb3yoTcs crneaytoume OCHOBHbIE anropuTMbl LUIMKPOBaHUS:

. anroputTM 3ameHbl (MOACTAHOBKW) — CUMBOSbI  LUNAPPYEMOro
TEKCTa 3aMEHSsTCA CUMBOMaMM TOro e unu apyroro andasvuta B
COOTBETCTBUM C 3apaHee 0OYyCrOBMEHHOW CXEMOW 3aMEHbI;

. anroputM nepecTtaHOBKA — CUMBOSbl WKGpPYyeEMOro TekcTa
nepecTaBnsTCsA N0 onpeaenieHHOMY nNpaBuny B npegenax HekoToporo 6roka
9TOro TEKCTa;

o rammmpoBaHmne — CUMMBOI1bI Lumq)pyemoro TEeKCTacK1aabiBakoTCA
C CMMBOJSIaMM HEKOTOPOM CﬂyanZHOIZ nocrnieaoBaTesibHOCTU,
o aHanmTn4yeckoe npeo6pasoBaH|/|e - npeo6pasoBaH|/|e

LUMppyeMOoro TeKcTa Nno HEKOTOPOMY aHanMTUYeckoMy npasuny (dpopmyne).

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[Mpouecchl WndpoBaHNa U paclun@POBKM OCYLLECTBNAKTCA B pamMKax HEKOTOPOM
KpuntocucTembl. [N CUMMETPUYHOM KPUNTOCUCTEMbI XapakTepHO MpUMEHeHWe
OAHOrO M TOTO Xe KIltoya Kak Npu LWNdpOoBaHUK, Tak U Npu paclumdpoBKke COOOLLEHNIA.
B acuMmeTpUUHBIX KpynTocucTtemax Ans WngpoBaHMa JaHHBIXUCNOSb3yeTcs OOMH
(06LeaoCTyNHBIN) KIoY, a ANns pacluMpPOBKU — OPYTrON (CEKPETHbIN) KoY.

P-12. [Ins koduposaHusi Hekomopou nocredosameribHocmu, cocmosiuied u3 byks A,
b, B, I, pewurnu ucrnosib308ame HeEPag8HOMEPHbIU O80UYHbIU KOO,
yoosrniemeopsirowuti ycriosuro ®aHo. s 6ykebl A ucrosib3dosarnu kodogoe ¢r1060 0,
0ns bykebl b — koooeoe cnoso 110. Kakoea HauMeHbWasi 803MOXXHasi CyMMapHasi
OrluHa ecex YemabIp€éXx KOO08bIX CI1087

17 2)8 3)9 4)10
PeweHune (cnocob 1, ucknroyeHne BapnaHToOB):
1) ycnosue ®aHO O03HA4YaEeT, YTO HM OOHO KOO4OBOE CMOBO HE COBMaaeT C Ha4vanom

ApYyroro KOAoBOro criosa

2) MOCKOSbKY YXXe ecTb kogosoe cnoso 0, HM OAHO Apyroe KogoBoe CNOBO He
MOXeT HaunHaTbesa ¢ 0

3) nockonbKy ectb kog 110, 3anpeLueHsbl kogosble criosa 1, 11; Kpome TOro, HU
OAHO ApYroe KogoBOE CNoBO HE MOXeT HaumHaTbes ¢ 110

4) Taknm obpasom, HY>KHO BbIOpaTh eLle ABa KO4OBLIX CIOBa, 4SS KOTOPbIX
BbIMOMNHATCA 3TN OrpaHNYeHns

5) ecTb 0gHO gonycTuMoe KO4OBOE CIOBO M3 ABYX cumBonos: 10

6) ecnu BblIbpaTb kogosoe croso 10 ansa 6ykebl B, To ocTaétca ogHo gonyctMmoe
TPEXCMMBOSIbHOE KofoBOe cnoBo — 111, koTopoe MOXHO BblibpaTh Angd 6ykebl I

7) Takum obpasom, Bblbpas kogosble crioBa A -0, 65-110,B-10, [ — 111,
nosiydaem CyMmapHyo AfIvHYy KO4OBbIX CrloB 9 CMMBOMOB

8) ecnu xe He BbIbpaTb B — 10, TO €CTb Tpn SONYCTUMbIX TPEXCMMBOSbHbBIX
kogoBbix croea: 100, 101 n 110; npu BbIbope nMobbIX ABYX UX HUX Ans OykB B n
" nonyyaem cymmapHyto anvHy kogosbix cnoe 10, yto 6onble 9; noatomy
BblGupaem BapmaHT 3 (9 cuMBOOB)

9) OtBerT: 3.

PeweHue (cnocob 2, nocTtpoeHue aepena):
1) ycnosue ®aHo 03HA4YaEeT, YTO HM OLHO KOLOBOE CIIOBO HE COBMagaeT C Hayanom

ApYyroro KOAOBOro CrioBa; Npy 3TOM B AepeBe KoAa BCE KOOOBbIE CroBa A0STKHbI
pacnonaraTbCs B JIMCTbSIX AEPEBA, TO €CTb B y3rax, KOTOpble HE UMEIOT
NOTOMKOB,;

2) nocTpouM gepeBo And 3agaHHbiX kogosblx cnoB A—0u b — 110:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3)

LUTPUXOBBLIMMU JIMHUSIMN OTMEYEHbI ABE «NYCTble» BETBU, HA KOTOPbIE MOXHO
«MNPUKPENUTB» NUCTbA ANA KoaoBbIx cnos 6yke B (10) n I (111)

0 1

4) Takum obpasom, BbibpaB kogosble crioBa A—-0, b - 110, B-10, M- 111,

5)

nonyyaem cyMMapHy OJSIMHY KO4OBbIX COB 9 CMMBOSOB
OTBeT: 3.
Eweé npumep 3apaHus

P-11. ['lo kaHany ces3u nepedaromcsi coobweHus, cooepxxauue mosbko 5 6yke A,
U, K, O, T. [insa koduposaHusi 6yke ucrosib3yemcsi HepagHOMEPHbIU O80UYHbILU KOO C
maKkumMu KoO08bIMU Crl08aMu.

A—O0 N—00 K—10,0— 110, T— 111.

Cpedu rnpusedéHHbIX HUXE CII08 yKaxume makoe, KOO KOmopo20 MOXHO
0ekoduposamb mMosibKO 0OHUM criocobom. Ecriu makux cri08 HECKOJbLKO, yKaxxume
rnepesoe rio asghasumy.

1) KAA

2) IKOTA  3) KOT 4) HM OAHO N3 coObLLEHNIN HE NOaXO-
auT

PelweHue:

1)

6)

npexae Bcero 3aMeTuM, YTO Ansi 3a4aHHOro KoAa He BbINOSHAETCS HY npsiMoe,
H1 obpaTHoe ycrnosue PaHo; «BUHOBaTa» B 3ToM napa A — W: koa 6ykebl A
coBnagaeT Kak C HayanoMm, Tak U ¢ OKoH4YaHueM koaa 6ykebl U; 6onbLue H1 ons
OLHOWN Napbl KOAOBbLIX CrOB NpsiMoe ycrosne ®aHo He HapyLIEeHO
3TO O3HayaeT, YTO He Bce coobLeHnsa MoryT OblTb AEKOANPOBaHbI OOHO3HAYHO
Tenepb HY>KHO MOHSATb, Kakue nocrneaoBaTeribHOCTU MOryT BbiTb 4EKOANPOBaHbI
HeoA4HO3HA4YHO; B AAHHOM Clly4ae o4eBUAHO, YTO coobuieHns AA u U
KogupytoTcs oanHakoso: 00, noaTomy Bce croBa, rae ectb AA unu U, He moryT
ObITb 4EeKOAMPOBaHbI OAHO3HAYHO
noatomy BapuaHThl 1 (KAA) n 2 (MKOTA) otnagatot
Ha Bcskumn cny4yan nposepum BapuaHT 3: KOT = 10110111; nepBown 6ykBowm
MOXeT BbITb Tonbko K (no-apyromy covetaHme 10 nonyymTb HENb3S),
aHanorn4Ho Btopas byksa — Tonbko O, a TpeTbst — TONbKO T
Otser: 3.

Eweé npumep 3apaHus

P-10. /To kaHany cesa3u nepedaromcs coobuwieHus:, cooepxxaujue mosibko 4 bykeni I1,
O, C, T; 0nsa nepeda4u ucronb3yemcsi 080UYHbIU KOO, OorycKkarouuli 0OHO3HaYHOEe
OekoduposaHue. [ns 6yke T, O, 1 ucnonb3yromcsi makue kodossie crosa: T: 111,
O: 0, I1: 100.

Ykaxume kpamuyatwee kodogoe cr1080 015151 6ykebl C, rnpu komopom Koo bydem
odortyckamb 00HO3Ha4yHoe 0ekoduposaHue. Ecnu makux K0008 HECKOJIbKO, yKaxume
KOO C HaUMEHbWUM YUCII08bIM 3Ha4YEHUEM.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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PeweHue (cnocob 1, ucknovyeHne BapuaHToOB):
1) kop O4HO3HAYHO AEKOAMPYETCS, eCnuv BbINOSHSAETCs ycrosue PaHo unm

obpaTHoe ycnosue ®aHo; B JaHHOM cny4yae «npsimoe» ycrnosue daHo
BblnonHseTcs: ¢ koga 6ykebl O (0) He HAa4YMHAETCs HM OO4MH U3 ABYX OPYrMX
KOOOB;

2) HOBbIM KOA HE MOXET HAYMHATLCA C HYNA (MHa4ve HapywmnTcs ycnosme ®aHo)

3) Ha4yHEM NPOBEPKY C KOAOB ASIMHOM 1; e 4MHCTBEHHbIN KO, HE HaYMHAKLMIACA C
Hynsa — 1 — He noaxo4uT, NOTOMY YTO € 1 HaumMHatoTCcs ABa apyrmx koga: T (111)
n (100

4) kogoB onvHom 2, HaunHatowwmxes ¢ 1, scero 2: 10 n 11, HO nx ncnonb3oBaTb
Henb3s, notomMy 4to ¢ 10 HaunHaeTca koa 6ykebl 1, a ¢ 11 — kog 6yksebl T

5) paccmaTpuBaeM koAbl AnvHon 3, HadnHarwuecs ¢ 1; kogbl 100 n 111 yxe
3aHAaThl, a eweé asa — 101 n 110 — ceoboaHbI N UX MOXKHO UCMONb30BaTb, NPUYEM
ycnoBue ®aHo BbINONHAETCHA B 060ux criyyasix;

6) MOCKOSbKY HY>XHO BblbpaTb KO4 C MMHMMarbHbIM 3Ha4YeHneM, Bolbnpaem 101

7) OtseT: 101.

PeweHue (cnocob 2, nocTtpoeHue aepesBa):
1) ycnosue ®aHoO 03Ha4yaeT, YTO HM OLHO KOAOBOE CIOBO HEe COBMagaeT C Hayanom

ApYroro KOAOBOro CrnoBa; Npu 3TOM B AepeBe KoAa BCe KOAOBbIE CrioBa AOSMKHbI
pacnonaraTbCs B NIUCTbSIX AEPEBA, TO €CTb B y3Nnax, KOTOpble He UMEIOT
NOTOMKOB;

2) nocTpoum gepeBo and 3agaHHbix kogosbix cnoB O — 0, T—111 n M - 100:

0 1

3) WTpUXOBLIMWN NIMHUAMWN OTMEYEHbI ABE «NYCTble» BETBU, HA KOTOPbIE MOXHO
«NpUKpeNnTb» NUCT Ansa kogosoro crosa dykebl C: 101 nnun 110; U3 HMX
MUHMMarnbHoe 3HadeHue nmeet kog 101

4) Takum obpasom, Bbibpas kogosble crioBa A—-0, b -110,B-10, M- 111,
nonyyaem cyMMapHyo AJSIMHY KO4OBbIX COB 9 CMMBOSOB
5) OtseT: 101.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Eweé npumep 3apaHus
P-09. [ins koOuposaHusi Hekomopou nocredosameribHocmu, cocmosiued u3 byks A,
b, B, I u [, ucnonb3yemcs HepagHOMepPHbIU 080UYHbIU KOO, 10380/15ouul
00HO3Ha4YHO OeKkoOuposamb ros1yHeHHYH 080UYHYH rocriedogamersibHocmbs. Bom
amom ko0: A—0; 56— 100; B— 1010, - 111; [ — 110. Tpebyemcs cokpamumab 071
00HOU u3 6ykKe OriuHy K0O080&20 crio8a mak, Ymobb! KOO ro-rpexHemy MOXHO bbIr10
0ekoduposamb 00HO3Ha4YHO. KoObl ocmarsibHbIx 6yK8 MEHSMbCS HE OOJTXKHBbI.
Kakum u3 ykasaHHbIX criocobog 3mo MOXHO coeslame?

1) anga 6ykebl B — 101 2) 9TO HEBO3MOXHO
3) ans 6ykebl B — 010 4) ansa 6ykebl b — 10
PeweHue:

1) KoA4 04HO3HAYHO AeKoAMPYEeTCS, ecnun BbINoNHAeTCs ycrnosme daHo unum
obpaTHoe ycnosne ®aHo; B JaHHOM cny4yae «npsimoe» ycrnosue daHo
BbINosiHaeTca: ¢ koga byksbl A (0) He Ha4YMHaeTCs HU OAMH APYron KOA,
ocTaBLumecs kopoTkue koapl (b, I' n [1) He coBnagaloT ¢ Ha4anom ANVMHHOIO KoAa
OykBbl B; Taknm 06pa3om, Npu COKpaLLLEHUN HYXXHO COXPaHUTb BbIMOSHEHNE
ycnosus ®aHo

2) BapuaHT 3 He NoaXoauT, NOTOMY YTO HOBbIN KoA OykBbl B HaumMHaeTca ¢ 0 (koga
A), noatomy ycnosme ®aHo HapyLLUEHO

3) BapuaHT 4 He nogxoauT, NoToMy YTo Kog BykBbl B HaunHaeTcsa ¢ 10 (HoBoro
koga 6), noatomy ycnosue ®aHo HapyLleHO

4) BapwuaHT 1 nogxogut, ycnosne ®aHo coxpaHsaeTcs (Bce TPEXOUTHbIE KoabI
pasnuyHbl, HA OANH He HauYnHaeTcs ¢ 0)

5) OtseT: 1.

MpakTtnyeckas pa6ora Ne12. [lpakTuyeckoe npuMeHeHue KpunTtorpaduu.
M3yyeHune u cpaBHUTENbHbLIA aHaNU3 MeToAoB WndpoBaHUA.

Ucxo0Hble OaHHbIe: Pa3gaTouHbin Matepuan

CodepxxaHue u rnopsidokK 8bINosIHEHUS 3a0aHusi:

AcummempuYHbIe Kpunmocucmembl
Cxema wuchpoeaHusi Anb Namans

Anroput™ wundgpoBaHnsa Anb M[amans 0CHOBaH Ha NPUMEeHEeHUN BonNbLUNX Yncen ans
reHepauuMm OTKPbITOrO W 3aKpbITOro Krk4a, KPUATOCTOMKOCTb e oOycroBfeHa
CNOXHOCTbIO BbIYNCNEHUST ANCKPETHLIX NOorapngmMos.

MocnegoBaTenbHOCTL AEMCTBUI NONb30OBATENS:

1. TMonyyaTenb coobLieHns BbIGMpaeT ABa Gonbnx Yicna P u G, npuyem
P> G.
2. TMony4yaTenb BbIOUPaAET CEKPETHBIN KoY - crny4yaiHoe Lenoe 4mcno X
<P.
3. BbluucnseTcs oTKpbITbINA Kntod Y= G *mod P.
4. TMony4yaTenb BbiOUpaeT Lenoe yncno K, 1< K< P-1.
5. WwudpoBaHue coobuieHunsa (M): a= GK mod P, b=Y K M mod P, roe
napa vncen (a,b) aBnNgeTcsa WNgpPOTEKCTOM.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Kpunmocucmema wughpoeaHusi 0aHHbIx RSA

MpeonoxeHa B 1978 rogy aBTtopamu Rivest, Shamir n Aldeman n ocHoBaHa Ha
TPYAHOCTN pasnoXeHnsa 60NbLUNX LienbIX YACEN Ha MPOCTble COMHOXUTENN.

ANropuT™M co34aHUSA OTKPbITOrO U CEKPETHOIO KNKYEN:

I. MonyyaTenb BbibMpaeT 2 6oMnbLUMX NPOCTbLIX LenblX Ynucna p u q,
Ha OCHOBE KOTOPbIX BblMUCHSET N=p*q n pyHkumo Aunepa @(n)=(p-1)(q- 1).
2. MonyyaTtenb BbIOMpaeT uenoe 4ncno e (1<e< ¢(n)), B3auMMHO

NPOCTOE CO 3HAYEHNEM PyHKLMK @(n).
Mapa uncen (e,n) nybnukyeTcs B KAYeCTBE OTKPbLITOro Kiko4a.

3. MonyyaTtenb BbIMUCASET Lenoe Yucno d, KoTopoe oTBevaeT
ycrosuio: e*d=1(mod ¢(n) ).
Mapa yucen (d,n) aBngeTca cekpeTHbIM Knro4voMm. LLndposaHue
COOBLLIEHNS C UCMONb30BAHNEM OTKPLITOrO Kitoua:
Ecnn m — coobuweHune (cooblieHnamm aBnsTCsa Lenble yucrna B uHtepsane ot 040
n-1), To 3aWwmgpoBaTb 3TO COOOLLEHME MOXHO Kak c=me® mod(n).

OelwwmndpoBaHmne coobLieHnst C NCNONb30BaHNEM CEKPETHOro kntoya: MNMonyyaTens
paclunpoBbIBaET, Nony4YyeHHoe cooblueHre ¢: m=c® mod (n).

3. 3adaHue
MpakTnyeckas pabota COCTOUT U3 OBYX YaCTEN:

YacTtb 1 — npyMeHeHne O4HOro U3 anropuTMOB CUMMETPUYHOIO LWNAPOBAHUS;
YacTb 2 — wngposaHme ¢ ncnonb3oBaHnem anroputma RSA.

[Topsaok BbINOMHEHUS
pabotbi:YacTb 1:

1. Ncnonb3ys oauH w©3  anroputMOB  CUMMETPUYHOro
WwnpoBaHna (CM. BapumaHT), 3alimdpoBaTbh CBOU AaHHbIE: (daMUnNuio,
UMsi, OTHECTBO.

2. BbinonHMTb  npoBepky, pacwmdpoBaB  MOfyyYeHHoe
coobLleHue.
YacTtb 2:
I. HanucaTb nporpammy, peanuaylowyo anroputMm LWndpoBaHus W

AewndpoBaHus cooblieHnst RSA. BxogHble JaHHbIE:OTKPbITbIA U CEKPETHBIN KIo4n
(3HaveHuns n, e, d) n coobLueHmne (m).

2. Mcnonb3ys 3agaHHble 3Ha4eHus p, g, €, d (CM. BapuaHT) 3awwmdpoBaTtb
1 gewmnposBaTtb coobLeHns m1, mz, ms (CM. BapuaHT).

MpakTuyeckaa pabora Ne13. Kpuntorpacdhma ¢ CMMMETPUUYHBLIM KIHOYOM, C
OTKpPbITbIM KrtoyoMm. LLindpoBaHme ¢ ncnonb3oBaHMEM NepecTaHOBOK

UcxodHble OaHHble: Pa3gaTtoyvHblini MaTepuan

CodepxxaHue u rnopsidokK 8bINosIHEHUS 3a0aHusi:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Cummempu4Hble kpunmocucmembli Llugppbi nepecmaHoeku

B wndpax cpegHnx BEKOB 4aCTO MCMNONb30BANMCh Tabnuubl, C MOMOLLLI KOTOPbIX
BbINOJSTHANUCL NPOCTblE Mpoueaypbl WKMEHOPOBaAHNSA, OCHOBaHHbIE Ha MepecTaHOBKe
O6ykB B coobuieHmn. Knoyom B JaHHOM crydae sBnsieTcs pasmepbl Tabnuubl.
Hanpumep, coobweHne “HescHoe cTaHoBuTCs ewe  6onee HEnoHATHbIM”
3anucbiBaeTcsa B Tabnumuy n3 5 cTpok n 7 ctonbuos no ctonbuam:

H OMH C B H A

EE O A O E T

9 C B E N N H
CT WU W E O bl
HAT EE H M

Ana nonyyeHus LWMEPOBAHHOIO COOBLLEHUS TEKCT CYMTbIBAETCS MO CTPOKaM U
rpynnupyeTcs no 5 Oyks:

HOHCB HAEEO AOETA CBEJN HCTULL EObIHA TEEHM

Heckonbko 6Gonbllen CTOMKOCTbIO K packpbiTUO obnagaeT meton OAUHOYHOM
nepectaHoBKM o knovy. OH oTnu4aeTca OT npeabloyLiero Tem, 4YTo CTonbupbl
Tabnuubl NnepecTaBnNATCH MO KNOYEBOMY CrOBY, dhpase unm Habopy Yncen OvHOn
B CTPOKy Tabnuubl. Mcnonb3dyss B kadectBe kntova cnoso «JIYHATUK», nonyudnm
cnegytoulyto Tabnuuy:

nyHdH A T W K AWM K I H TY
4 7 5 1.6 2 3 1.2 3 4 5 6 7
H OH C B H 4 C H A H H B O
E E O A4 OE T A E T E O O E
A C B E .M H E N HA B 51C
C T U W E O bl w o bl C WU E T
H AT E E H M E H M H T E A

[lo nepectaHoBKM Mocne nepecTaHOBKK

B BepxHen cTpoke nesoun Tabnuvubl 3anucaH K4, a Homepa nog dyksamu Krwova
onpegeneHbl B COOTBETCTBMM C €CTECTBEHHbIM MOPSLAKOM COOTBETCTBYHOLUMX OYKB

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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kntoda B andasute. Ecnun B kntoye BCTpeTunmcb Gbl oanHakoBble OykBbl, OHU Obl
HymMepoBanucb cnesa Hanpago. MNonyyaeTcs LWM@pPOBKa:

CHAHH BOAET EOOEE MNMHABIT CLLObIC METEH MHTEA

[Ana obecnevyeHnss OOMOMHUTENbHOW CKPBbITHOCTM MOXHO MOBTOPHO LWndpoBaTb
coobLleHne, KoTopoe yxe 6bIro 3amdpoBaHo. [1ns 3Toro pasmep BTOpon Tabnuubl
noabupatoT TaK, YTobbl ANMHBI €€ CTPOK M CTONBUOB OTNNYaNUCb OT ASIUMH CTPOK U
cton6uos nepsou Tabnuubl. Jlyywe Bcero, ecnn oHn 6yayT B3aUMHO MPOCTbIMM.

Kpome anropntmMoB 04MHOYHBIX NEPECTAHOBOK MPUMEHSOTCA anropuTMbl 4BOUHbIX
nepectaHoBoK. CHavana B Tabnuuy 3anucbiBaeTcsl TEKCT COOOLLEHWUSA, anoToM
nooyepeaHo MnepecTaBnalTcsa CcTonbubl, a 3atem cTpoku. [lpu paclumpposke
nepectaHoOBKM npoBoaaTcs B ob6paTHoOM nopsgke. Hanpumep, coobueHune
“Mpuresxato_LwecToro” MOXHO 3almgpoBaTth cnegyowmm obpasom:

2 4 1 3 1.2 3 4 1 2 3 4
4N P W E 4 M n E P 1 A 3 10 X
13 X A IO 1 A3 0 XX 2 E _ cCc W
2 W E C 2 EE_ C W 3 Tr T ooO
3T OTr O 3. T O O 4 U N EP

[1BonHas nepectaHoBKa CTONOLOB K
CTPOK

B pesynbTate nepectaHoBkn nosiydeHa wucpposka AIHKOXKE CLUTTOOUNIEP.
Krnitouom Kk wndppy cnyxat Homepa ctonbuos 2413 n Homepa cTpok 4123 ncxogHom
Tabnuupl.

Uncno BapvaHTOB ABOMHOW MNEPECTaHOBKM [OCTAaTOYMHO ObICTPO BO3pacTaeT C
yBenuyeHnem pasmepa tabnuubl: anga tabnvubl 3 x 3 ux 36, ons 4 x 4 ux 576, a ona
5*5 nx 14400.

B cpeoHve Beka ans wudpoBaHUS MPUMEHSANUCb M Marnvyeckue KsBagpaTbl.
Marnyeckumn KBagpatamu Ha3blBalOTCA KBagpaTHble Tabnuubl ¢ BNIMCAHHBIMU B UX
KNeTkn nocnefoBaTenbHbIMU HaTypanbHbIMW YUCNAMWU, HavyMHaa C eAuHULbI,
KOTOpble AalT B CyMME MO KaXAoMy CTONOLY, KaXXgon CTPOKE M KaXKAoW OMaroHanm
OAHO U TO Xe 4ymcno. Onga wngpoBaHma HEOOXOANMMO BNMCaTb UCXOAHbIM TEKCT Mo
npuBeOEeHHOM B KBagpaTe Hymepauum 1 3aTeM nepenucaTb

cogepxumoe Tabnuubl No cTpokam. B pesynbTaTe nony4vaetcs LIMAPOTEKCT,
cchopMmpoBaHHbI Grnaroaaps nepectaHoBke GYKB MCXOOHOIO COOBLLEHUS.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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16 3 2 13 oun P T
5 10 11 8 3 W E 10
9 6 7 12 X A C
4 15 14 1 E I O I

nmn p MW E 3 XK A O _ Wl E c T O I O
1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Yuncno marnyeckux KBagpaToB OMEHb PE3KO BO3pacTaeT C yBeNnMyeHmeM pasmepa ero
CTOpPOH: ansa Tabnuubl 3*3 Takmux kBagpatoB -1; ana Ttabnuubl 4*4 - 880; a on4a
Tabnumubl 5*5-250000.

MpakTnyeckasn pab6ora Ne14. LLindopoBaHme ¢ UICNONb30BaHMEM 3aMeH
UcxoOHble OaHHbIe: Pa3gaTouHbIn Matepuan
CodeprxaHue u nopsidoK 8bINoNHEHUS 3a0aHus:

LWughpbl npocmou 3aMeHbI

Cuctema wudposaHus Llesaps - YacTHbIN criyvyan wnpa npocTton 3ameHsl. MeTtoz
OCHOBAaH Ha 3ameHe Kaxkgown bykBbl co0OLLEHMST Ha Apyryto BykBy TOro e andasuTa,
nyTemM CMeLLeHNs OT ucxogHon BykBbl Ha K OykB.

N3BecTHasa dpasa HOnua Uesapsa VENI VINI VICI — npuwen, yBugen, nobeawun,
3awmndpoBaHHas ¢ NOMOLLBI0 AaHHOro Mmetoga, npeobpasyetca B SBKF SFAF SFZF
(Mpn cmeLLeHnn Ha 4 cumBona).

pevecknm nucatenem [lonubmem 3a 100 net o H.9. Obin M300peTeH Tak
Ha3blBaeMbIl NONMOMAHCKUM KBagpaT pa3mepoM 5*5, 3anonHeHHbIn andgaBnTtoMBs
cnyyanHoMm nopsgke. pevecknin andasut nmeet 24 OykBbl, a 25-M CMMBOSIOM
angetca npoben. [Ona wudgpoBaHua Ha kBagpaTte Haxoaunu OykBy TekcTa wu
3anucbiBanu B LWNGPOTEKCT BYyKBY, PaCNOSIOXKEHHYID HUXE ee B TOM e cTonbue.
Ecnn 6ykBa okasbiBanacb B HMXHEN CTpoke Tabnuubl, TO 6Gpanu BepxHow OykBy 13
TOro e cronoéua.

Lugppbi crioxHOU 3aMeHbl

Wndp NpoHcdenbaa coctont B Mogndukaumnm wmndpa Llesapst YNCnoBbIM KITHOHOM.
[na atoro nog 6ykBamu coobLieHMsT 3anncbiBaOT LMA@pPbl YNCNOBOro knwoya. Ecnun
KN4 Kopode coobOLUeHnda, TO ero 3anucb UMKNu4eckn nosTopsitoT. LndpoTekcT
nony4arT NPUMEPHO Takxke, Kak B Lmdpe Liesaps, HO OTCUMTLIBAIOT HE TPeTbio ByKBY
no andaeuty (kak B wudpe Llesaps), a Ty, KoTopas cMmelleHa No andasuTy Ha
COOTBETCTBYHOLLYIO UMdpy Knroya.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[MycTb B KayecTBe Kro4va ucnosib3yeTcd rpynna mns tpex undgpp — 314, torga
CoobuweHne: COBEPWWEHHO CEKPETHO

Kntou: 3143143143143143143
Lincpposka: GMUCbUOCCAXUIIOUYCC

B wudpax mHoroancgaBUTHOM 3aMeHbl A5 LWNMPPOBAHUA Kaxgoro cCuUMBOSia
MCXOAHOro CoobLLEHNSI MPUMEHSIETCS CBOM UM NPOCTON 3aMeHbl (CBonandasuT):

ABBIOEEX3UKIIMHOMPCTY®OXYLWILWbbIbIHOA

A ABBIOEEX3UKIIMHOMPCTYOXYLWILWbbIbIHOA

b _ABBIOEEXX3UNKNMHOMPCTY®XYLLBbIbIKOA

B A ABBIOEEXBUMKIIMHOMPCTY® XYL bbIb3KO

r KOA_ABBIAEEXSVKIIMHOMPCTY®XULLLLbbIL3

A BrOEEXXSVKMMHOMNPCTY®XULLLLBbIb3KOA_AB

BEBIOEEXK3MKIMHOMPCTY®XULLLbbIbIKOA_A

Kaxxgasa ctpoka B aToM Tabnuue CooTBETCTBYET OAHOMY LUMAPY 3aMEHbI aHaNormM4yHo
wncppy Uesapa gns andasuta, OonofnHeHHoro npobenom. [Mpu wmndposaHum
coobLleHnsa ero BbINUCBLIBAOT B CTPOKY, a nog HWm k4. Ecnu kniod okasancs
Kopouye coobLLeHus, TO ero UMKnnyeckn noBTopstoT. LLndpoTekcT nony4yatoTt, Haxoas
CMMBOJT B KOMNOHKe Tabnuubl Nno GykBe TEeKCTa U CTPOKe, COOTBETCTBYHOLWEN OyKBe
kntoya. Hanpumep, wucnonb3ys knod AFABA, u3 coobwenua TMPUEIXKAIKO
LUECTOIO nony4aem cneayroLyto WnNPOBKY:

CoobueHune MPUES3XAKO _LWECTOIO
Kntoy ArFABAATABAATABAA
Lngpoeka MHANT3KKOKKAEOTMIO

rammupoeaHue

Mpouecc WwnpoBaHMs 3akroyaeTcsa B reHepauum raMmbl LUIMAGIPA 1 HANOXEHUN 3TON
raMMbl Ha WCXOOHbIN OTKPbITLIN TEKCT. [lepen wndpoBaHMEM OTKPbITble AaHHbIE
pasbuBatotca Ha 6noku T(0); ognHakoBon AnvHbl (No 64 6uta). Namma wwudgpa

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BblpabaTbiBaeTca B BuAe nocregoBaTesibHOCTM 6riokoB (W) aHanormyHOMANUHLI
(T(w)=M(w)+T(0);, roe + - nobutoBoe cnoxenwue, i =1-m).

[Mpouecc pacwndpoBKkM CBOAUTCA K MNOBTOPHOW reHepauun wndgpa Tekcta wu
HanoXeHne aTon rammbl Ha 3alumdpoBaHHble gaHHble T(0)=I(w)+T(w).

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx





  S = V ∗ t ; V =   S  t ; t =   S  V
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