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OBIIME ITOJIOKEHUSA

Oyenounvle mamepuanibl — 3TO COBOKYIMHOCTh Y4eOHO-METOAMYECKHUX MaTEpUajoB U
MpoLeaAyp, MpeIHA3HAYCHHBIX [UIsI OIEHKM KadecTBa OCBOCHUS OOYYaIOIIMMUCS JTaHHOM
JUCLMIUIMHBI KaK YaCTH OCHOBHOW 00pa30BaTebHOM MpOrpaMMmBbl.

Ilenv — OIICHUTH COOTBETCTBHUE 3HAHWH, yMEHUHW W YPOBHS NPHOOPETECHHBIX
KOMIIETESHIINH, 00yJaromuXcsl efisiM U TpeOOBaHHUSIM OCHOBHOM 00pa30BaTEIbHOI MPOrpaMMBbI B
XOJI€ MMPOBEIECHNUS TEKYILEr0 KOHTPOJIS ¥ TPOMEKYTOUYHOM aTTeCTalluu.

OcHosnas 3a0aua — 00ECTICUNUTh OIEHKY YPOBHS C(HOPMUPOBAHHOCTH OOIICKYJIBTYPHBIX
U Tpo(hecCHOHATBHBIX KOMIETCHIUA W HWHIUKATOPOB HX JOCTIDKEHHUS, TPHOOpETaeMBbIX
00yJaromuMcst B COOTBETCTBUU C STUMH TPEOOBAHUSMH.

KonTtpons 3HaHuii oOywaroumxcs NOpoBOAUTCS B (OpME TEKYIIEro KOHTPOJS U
MIPOMEKYTOUYHOM aTTeCTaIHH.

Texyluil KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAsI aTTECTALUSI IPOBOJATCS C LIETIBIO
OIpENENICHUs] CTEMEeHH YCBOEHUS Y4eOHOro MaTepuana, CBOEBPEMEHHOI'O BBISBICHUS H
yCTpaHEHUs] HEJIOCTaTKOB B MOJTOTOBKE OOYUYAIOLIUXCSI, OPraHU3aIluu padOThl 00ydJaroluxcs B
X07Ie Y4eOHBIX 3aHATUN U OKa3aHUSI UM WHIUBUYaTbHONU TOMOIIIH.

K xoHTpOIIIO TEKyIIEH yClIeBaeMOCTH OTHOCSITCS IPOBEPKA 3HAHWM, YMEHUN U HAaBBIKOB
oOyyaroluxcsd Ha TMPAKTUYECKUX 3aHATUSAX MO pe3ylbTaTaM BBIIOTHEHHUS U 3allUThl
O0y4aloONMMUCS HWHIWBHUIYaTbHBIX 3aJaHUi, MO pe3ylbTaTaM BBIMOJIHEHUS JabOpaTOPHBIX
paboT, 1o pe3yiabTaTaM IPOBEPKU KayecTBa KOHCIIEKTOB JIEKIMI U UHBIX MaTEpUaoB.

B kauecTBe OIIEHOYHBIX CPEACTB Ha MPOTSHKEHHWU CeMecTpa HCIOJb3YeTCs YCTHBbIE U
MHUCbMEHHBIE OTBETHI CTYICHTOB HA MHJIMBUYyaJIbHbIE BOIPOCHI, TUCbBMEHHOE TECTUPOBAHUE 11O
TEOPETHUYECKUM pasjesiaM Kypca, pedepar. [[OMOTHUTENHHBIM CPEIACTBOM OLEHKH 3HAHWHA U
YMEHHH CTYJIEHTOB ABJIAETCS OTYET O BHIMOJIHEHUH MPAKTUYECKHUX 3aJIJaHUI U €To 3alluTa.

ITo wutoram kypca oOyuarommecs CIAlOT 3K3aMeH C oueHkoi. dopma mpoBeneHus —
YCTHBI  OTBET C MHCBMEHHBIM  TOAKPEINICHHEM TI0  yTBEPXKACHHBIM  OujeTam,
c(hOpMYyJIMPOBAHHBIM C YYETOM COJEPKaHUS TUCIUIUIMHBL. B Ouner as 3aueTta BKIIOYaeTCs /Ba
TEOPETHUYECKUX BOMpoca. B mpoiecce MOATOTOBKM K YCTHOMY OTBETY CTYACHT JIOJIKEH
COCTaBUTh B IMCbMEHHOM BHU/IE IIJIaH OTBETA.

1. [lepeyeHb KOMIETEHIU ¢ YKa3aHHeM 3TanoB UX GOPpMHUPOBAHUA

IIpu ocBoeHMM auMCHUIUIMHBL (GopMmupyroTcs cieaytomue kKommerennuu: OITK-1
(uamukatoper OIK-1.1, OIIK-1.2).

Yka3zaHHbIE KOMIIETEHIIUU (POPMUPYIOTCS B COOTBETCTBHH CO CJICAYIOIIUMU 3TallaMU:

— (opMHpOBaHNE U PA3BUTHE TEOPETUUYECKUX 3HAHUU, MPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMITCTEHIMSIMU (JICKIIMOHHBIE U TIPAKTUYECKUE 3aHATHS, CAMOCTOSATEIbHAS padoTa CTYACHTOB);

— IpuOOpeTeHNE U Pa3BUTHE PAKTUUYECKUX YMEHUN MPEYCMOTPEHHBIX KOMIIETCHIIUAMU
(;maboparopHbie paboThI, CAMOCTOSATEIbHASI pad0oTa CTYJACHTOB);

— 3aKpeIuieHHe TEOPETHYECKHX 3HAHWH, YMEHHH ¢ TPAKTUYECKUX HABBIKOB,
MPEAYCMOTPEHHBIX KOMIIETEHIIMSAMH, B XOJ€ PEUICHMS KOHKPETHBIX 3aJad Ha MPaKTHYECKUX
3aHATUAX M Ja0OpaTOpHBIX paboTax, TEKYLIEro KOHTPOJS 3HAHUN OOydarolIuXcs, a Tak XXe B
MpoIiecce caun YK3aMeHa.

2. IToka3aTe/u U KpUTEPUHU OLIEHUBAHNS KOMIIETeHIHIT (pe3y/IbTaTOB)
HA Pa3JMYHBIX ITANAX UX (OPMUPOBAHHUS, ONTUCAHHE IIKAJ OLlEHUBAHUSA

Chopmuposannocms  Kaxcool KoMnemeHyuu B pPaMKaX OCBOEHHUS TUCIUIUIMHBI
OLIEHUBAETCS I10 MPeXyPOGHEBOT WKAE:

— TIOPOTrOBbI ypOBEHb (yIOBJIETBOPUTENbHBIN) SBISETCS O0s3aTENbHBIM IS BCEX
00y4aroIuxcs 1Mo 3aBepIICHUH OCBOSHUS AUCHUTIINHBL;

— NPOJBUHYTHII YPOBEHb (XOpOILIMI) XapaKTEpU3YEeTCs MPEBBILIEHMEM MHUHUMAJIbHBIX
XapaKTEePUCTUK CPOPMUPOBAHHOCTH KOMIETEHIIMH 10 3aBEPIICHUN OCBOCHUSI TUCIUITIINHBL;



— DTAJIOHHBIM ypOBEHb (OTJIMYHBIN) XapaKTepU3yeTcs MAaKCUMaJIbHO BO3MOXHOM
BBIPQKCHHOCTHIO KOMIETCHIIMM U SBISETCS BAXHBIM KAaYECTBEHHBIM OPHEHTUPOM JUIS
CaMOCOBEPLIEHCTBOBaHMS 00y4aeMoro.

[Ipn nocraTouHoM KadecTBe ocBoeHHUs Oosiee 81% mnpuBeNEeHHBIX 3HAHUN, YMEHHH U
HaBBIKOB TPENOJIaBaTelb OILEHUBAET OCBOEHHE JaHHOM KOMIIETEHIIMM B paMKaX HacCTOALICH
JMCUUIUIMHBI Ha 3TaJOHHOM YpOBHE, IIPH OCBOeHUHU Oojee 61% MpHuBeIeHHBIX 3HAaHUN, YMEHUH
U HaBBIKOB — Ha IPOABUHYTOM, NpU OcBoeHuU Oosee 41% npuBeneHHBIX 3HAHUI yMEHUN U
HaBBIKOB — Ha MOporoBoM ypoBHe. [Ipu ocBoennn menee 40% npuBEACHHBIX 3HAHUN, YMEHUHN U
HAaBBIKOB KOMIIETEHIIMS B paMKaX HacCTOSALIEH IUCLHUIIIINHBI CYUTAETCS HEOCBOEHHOM.

Vposenv cgopmuposannocmu KaxXIoW KOMIIETCHIIMA Ha Pas3IHMYHBIX JTamax ee
(hOpMHPOBaHHUS B TPOIlECCE OCBOSHUS JAMCIUIUIMHBI OIICHUBACTCS B XOJIE TEKYIIETO KOHTPOIIS
YCIIEBAEMOCTH M TPEJCTABICHO PAa3IMYHBIMM BHJAMHU OLEHOYHBIX cpenact. [IpemnopaBatenem
OLICHMBAETCS CO/IEPIKATENIbHAsI CTOPOHA U KAUeCTBO YCTHBIX M MUCHMEHHBIX OTBETOB CTYJCHTOB
Ha WHIWBHIYyalbHbIE BOMPOCHI BO BpEeMs TIPAKTHYECKUX U J1aOOpaTOPHBIX 3aHSITHH.
JIONONHUTENIBHBIM CPEACTBOM OLIEHKW 3HAHUW M YMEHHMH CTYIEHTOB SIBJIS€TCS OTYET I10
MIPOBEICHHBIM JTAOOPATOPHBIM pabOTaM M MX 3aIIUTa. Y YUTHIBAIOTCS:

— YPOBEHb YCBOCHHS MaTepHualia, MpeyCMOTPEHHOT 0 IPOrpaMMon Kypca;

— YMEHHE aHAJIM3UPOBATh MaTepHall U YCTaHABIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBA3H;

— OTBETHl Ha BOIPOCHI: MOJHOTA, APTYMEHTUPOBAHHOCTH, YOEKIEHHOCTH, KauyeCTBO
oTBeTa (ero o0IIast KOMIO3UIIUS, JOTUIHOCTbD, 00IIast SPYIAULINS);

— KaueCTBO BBIMTOJHEHHOM 1a00paTOPHOI padoThl (TPOrpaMMHOTO MPOAYKTA);

— MPaBWJIBHOCTH BBIOJHEHHOW KOHTPOJIBHOM paboTHl (TecTa);

— MCIIOJIb30BAHNE OCHOBHOM M JIOTIOJTHUTEIILHON JINTEPATYPHI TIPH TIOATOTOBKE,

U TPUHUMAIOTCS BO BHUMAHUE 3HAHUS, YMeHUs, HABbIKU, TIEPCUMCICHHbIC B I.2. pabodei
MPOrpaMMbl JUCLIUTUTHHBIL.

Kpumepuu ouenueanua ypoBHS CPOPMHUPOBAHHOCTH KOMIETEHLIIMM B IPOLECCEe
BBITIOJTHEHNSI KOHTPOJIbHBIX 3a1aHUMN:

41%-60% IIPaBUJIbHBIX OTBETOB COOTBETCTBYET IIOPOrOBOMY YPOBHIO
c(OpMHPOBAaHHOCTH KOMIETCHIINU HA JAHHOM JTare ee () OpMHUPOBAHHUS;

61%-80%  mpaBUJIBHBIX ~ OTBETOB  COOTBETCTBYET  INPOABUHYTOMY  YPOBHIO
c(OPMHUPOBAHHOCTH KOMIETEHIIMU Ha JAHHOM JTare ee HopMUpOBaHUS;

81%-100%  mpaBWIBHBIX  OTBETOB  COOTBETCTBYET  JTAJOHHOMY  YPOBHIO
c(OpMHUPOBAHHOCTH KOMIETEHLIUN HA JJAHHOM JTare ee (HOpMUPOBAHMSL.

CdhopmMupoBaHHOCTH YPOBHS KOMIIETEHIMI HE HUXKE MOPOrOBOIO SIBJISETCS OCHOBAHUEM
JUTS JIOMTYCKa O0y4aromierocsi K MpOMEKYTOYHON aTTecTalliy 1o AaHHOW mucrurumae. ®opmoit
IIPOMEXKYTOUYHOM AaTTeCTaluy 10 JAHHOM IWCLHIUIMHE SBISETCS JK3aMEH, OLEHUBAEMBIE IO
npunarodr B ®I'BOY BO «PI'PTY» deThipexOamibHOM CHCTEME: «HEYAOBJIETBOPUTEILHOY,
«YZOBJIETBOPUTEIBHOY, «XOPOLIO» U «OTITUIHOM.

Kputepuu onieHuBaHMs MPOMEKYTOYHOM aTTeCTaI[MU IPECTABJICHBI B Ta0IHIIE:

IIIka1a oneHNBaHUA Kpurtepun onenuBanus
«OTIIMYHO» CTYIEHT J0JI2KeH: IIPOJAEMOHCTPUPOBATH INIYOOKOE U MPOYHOE
YCBOEHHUE 3HAaHUU MaTepuana; MCYEPIIBIBAIOIIIE,
II0CJIEI0BATENBHO, TPAMOTHO U JIOTUYECKH CTPOMHO H3IIOKUTh
TEOPETUYECKUN MaTepuai; NpPaBUIBHO (OPMYIHPOBATH

OIIpEJCNICHUs; YMEThb CHEeNaTh BBIBOABI 110 H3JIaraeMOMY
Mmarepuany; Oe3ylmpeyHO OTBETUTh HE TOJBKO Ha BOIPOCHI
Ounera, HO ¥ Ha JIONMOJHHUTEIBHBIE BOIIPOCH B paMKax paboueii
IPOrpaMMbl TUCHMILIMHBI; BBINOJHUTH BCE INPAKTUUYECKUE
3aJlaHusl, IPEAYCMOTPEHHBIE TPOrPaMMOi

«XOPOILIO0» CTY/IEHT J0JIZK€H: MPOJACMOHCTPHPOBATh OCTATOYHO IMOIHOE
3HaHUE MaTepualia; TPOJIEMOHCTPUPOBATh 3HAHHWE OCHOBHBIX
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TEOPECTUUCCKUX HOHHTI/II‘/'I; JOCTAaTOYHO IIOCJICAOBATCIIbHO,
T'paMOTHO U JIOTMYCCKU CTpOfIHO nu3jlaratb Marcpuaji; yMCTb
caciIaTb JOCTaTOYHO 000CHOBAHHBIC BBIBOJIbI I10 U3JIaraCMOMYy
Marepurally; OTBETUTH Ha BCE BOIIPOCHI 6I/IHeTa; BBIIIOJIHUTH BCE
IMPAKTHYCCKHUEC 3aJaHuA, IPCAYCMOTPCHHLIC nporpaMMoﬁ.

«YAOBJIECTBOPUTEIBHO»

CTYIEeHT [O0JI’KeH: TIPOJEMOHCTPUpPOBaTh oOlIee 3HaHHE
M3y4aeMoro MaTepuaia; 3HaTb OCHOBHYIO PEKOMEHIYEeMYIO
OporpaMMoOl  JAUCHUIUIMHBL Y4eOHYIO JUTeparypy; YMEThb
CTPOUTH OTBET B COOTBETCTBHM CO CTPYKTYPOH H3J1araeMoro
BOIpOCa; MoKa3aTh oOllee BiaJIeHUE MOHATUHHBIM anmnapaToM
JTUCIUIUIMHBI; YMETh YCTPAaHUTh JOMYIIEHHbIE MOTPEITHOCTH B
OTBETE HA TEOPETHYECKUE BOMPOCHI, BBINOJHUTH BCE
MIPAKTUYECKHE 33JaHNUs, TIPETYCMOTPEHHBIE TIPOTrPAMMON.

«HEYIOBJIETBOPUTECIbHO»

CTABUTCH B CJIy4ae: HEBBINOJIHEHUS NMPAKTUYECKUX 3aHATHH;
HE3HAHMS 3HAYUTEIbHOW YacTU IPOWJEHHOrO MaTepuasa; He
BJIAJCHHUS MTOHATHHHBIM amnmapaTrom JIACIHILINHEI,
CYIIECTBEHHBIX OMIMOOK MPH U3IOKEHUH Y4eOHOr0 MaTepHrana;
HEYMEHHUSI CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYpOH
M3JIaraéMoro  BOMPOCAa; HEYMEHMsI JeNaTh BBIBOABI  I10
U3JIaraeMoMy MaTepuaiy. Kaxk MPaBUIIO, OIlCHKA
«HEYJOBJICTBOPUTEIBHO» CTABUTCA CTYJIEHTaM, KOTOpbIE HE
MOIyT  MpOJNOJKUTh  oOOydyeHHe 10  00pa3oBaTeIbHOU
nporpamMmme oe3 JIOITOJTHUTEIIbHBIX 3aHATHH (0]
COOTBETCTBYIONIEH MUCHUIUTMHE ((POPMHUPOBAHUS M PA3BUTHUS
KOMITETEHIIMM, 3aKpEeIICHHbIX 3a JaHHOW JHCLMILIMHOWN).
Ol1ieHKa «HEYJIOBJIETBOPUTEIHHO» BBICTABIISIETCA TAKXKeE, €CIIU
CTYJIEHT TIOCJIe€ Hayajla 3aueTa OTKa3aJici €ro cJaBaTh WU
HapyIIWI TpaBWiia Claud 3adera (CHUCHIBAI, IOJICKAa3bIBa,
00MaHOM TIBITAICS MOTYYUTh 00J1ee BRICOKYIO OIICHKY M T.II.).

3. IMacnopt ¢GoHIa OLIEHOYHBIX CPEACTB MO TUCIUIJIHHE

Ne Koz . | HammeHoBaHnue

n/ KonTpoaupyembie pa3aesabl (TeMbl) U CHUATLIAHbBI KOHTPOTHPYEMOH OLICHOYHOI'0
KOMIeTeHIIUN

1| . cpeacTBa
(nyim eé yacTun)

1 2 3 4

1. | Konyenmyanvuvie meopemuueckue  OCHO8bl OIIK-1 (OIIK- OK3aMeH

UHDOPMAYUOHHBIX NPOYECCO8 1.1, OIIK-1.2)

2. | Konuuecmeennas

OcHosbi NPUKTAOHOL
OYeHKa ungopmayuonnozo | 1.1, OIK-1.2)
CO0ePIUCanUsl COOOUeHUs.

meopuu ungopmayuu. OIIK-1 (OIIK- OK3aMeH

3. | Illepeoaua u koouposanue coooueruii

OIIK-1 (OIIK- | Dk3ameH

1.1, OIIK-1.2)
4 Teopus cuenanos. Ilpeobpasoeanus cuenanos 6 | OIIK-1(OIIK- | Dk3amen
" | cucmemax nepedavu OanHvLX 1.1, OIIK-1.2)
5 Obwue npunyunvt nocmpoenus cucmem nepedayu | OIIK-1 (OIIK- | Ok3amen
" | oanneix 1.1, OIIK-1.2)
5 Memoowt NOBbIUUEHUSL appexmusnocmu | OIIK-1 (OIIK- | Dx3amen
| pyukyuonuposanus cucmem nepedayu OAHHbLX 1.1, OIIK-1.2)
7 Xpanenue u nouck ungopmayuu. Hngopmayuonno- | OIIK-1 (OIIK- | Dx3amen

nouckKoebvle cucniembul

1.1, OTIK-1.2)




4. Tunosble KOHTPOJIbHBIC 3a/IJaHUA U HHBIC MaTEPpHUAJIbI

4.1. Tunossble 3aiaHUA 1/l IPAKTHYECKUX 3AHATHI U MPOMEKYTOYHOI0 KOHTPOJIsI

1. CKOIBbKO HYXXHO TIepelaTh OAMHAKOBBIX COOOIIEHHH, 4TOOBI ¢ BeposTHOCTHIO 0,9
MOKHO OBUIO YTBEpXk/JaTh, YTO COOOIIEHUWE MNPUHATO HE MEHEEe OJHOro pas3a IMPaBUIBHO.
BeposaTHOCTb paBUIILHOIO MTPHUEMA OAHOT0 cood1eHus paBHa 0,5.

2. CooOrmieHue mepemaeTcss MO YEThIpeM KaHajiaM OIHOBPEMEHHO. BeposTHOCTh ero
UCKa)XEHUS 110 J1I000My U3 KaHaioB paBHa 0,2. HailTu BeposSTHOCTb TOrO, YTO: a) HE MEHEe UeM
0 OJIHOMY KaHaJy COOOIICHHE OYyIeT MPHUHSITO MpaBUiIbHO; D) cooliieHrne He OyaeT MPUHATO
MPAaBHIILHO HH IO OJJHOMY U3 KaHAJIOB.

3. BepositHocTh mpuema pamuocurHana 0,9. KakoBa BepoSTHOCTH TOro, 4to mpu 5-
KpaTHOM Iiepesiaue curHai OyJeT NpUHSAT TP paza? He MEHee Tpex pas?

4. Yerpipe OyKBBI M3 CJIOBa ‘“MaTeMaTHKa’ MEpPEeAarOTCs MO KaHaIy B BUJE COOOIICHUSI.
KaxoBa BepOsITHOCTB TOT0, 4TO 3TO OyJeT cIOBO “Tema’?

5. Tlo deThipeM KaHallaM TIepeacTcs COOOIIECHHE. BeposSTHOCTh €ro MCKaKeHUs s
KOKI0r0 M3 KaHAIOB paBHa coorBeTcTBeHHO: P1=0,1; p2=0,15; p3=0,2; ps=0,2. Onpenennutsb
BEPOSTHOCTDH TOTO, YTO: @) M0 BCEM KaHajaM COOOIIeHUe OyIeT MPHHSATO MPABUILHO; D) XOTs ObI
10 OTHOMY KaHaTy cooOIeHue OyaeT MPUHATO MPaBHIBHO.

6. OOBEKT MOXKET HAXOAMTHCS B JIBYX COCTOSHHSIX S1 w0 Sp, mpuuem 30% BpeMeHH
00BEKT HAaxomUTCs B cocTosiHuu S1, a /0% — So. HabmroneHne 3a HUM BEJIETCS C IBYX CTaHIIUM.
Cranums 1 ommbaercs B 2% Bcex ciydaeB, a cTaHuus 2 — B 8%. B HekoTOpblii MOMEHT
BpEMEHH CTaHIUs | cooOmmia, 9T0 OOBEKT HAXOMUTCS B COCTOSIHHHM S1, a CTaHIHUSA 2, 4TO B
coctosiHuM Sp. KakoMmy coo0mieHuto cieayer BepuTh?

7. Ilo nBOMYHOMY KaHaly mepenaercss TOKoBas M Oe3rokoBas mochulku: 1 wimm 0 ¢
anpropHbiME BepositHocTsimu P(1)=0,6; p(0)=0,4. 13-3a HaJIM4usi TOMEX BO3MOXKHBI CIICAYIOIIUE
uckakenus curaana: P(0/1)=0,1; p(1/0)=0,2. 3aperucrpupoBana eaununa. Kakoe pemierre Bor
IIPUMUTE: HA caMoM Jiesie Oblia nepenana 1 uiau 6su1 nepenan 0?

8. AndaBut cocTouT M3 NBYX 3HAKOB: 0 M 1, MOSBISIONIMXCS C BEPOSTHOCTSIME Po=3/4,
p1=1/4. Cxonbko cooOuiennit amuHon 20 3J1eMEHTOB MOKHO COCTaBUTH? UeMy paBHBI SHTPOIUS
WCTOYHUKA M SHTPOIHUS CO00IIeHus?

9. OmpenenuTh MakCUMaJbHO BO3MOXKHYIO SHTPOIHMIO MCTOYHHUKA, al()aBUT KOTOPOTO
COCTOMT U3 JIBYX CUMBOJIOB, M SHTPOIUIO COOOILIEHUS U3 JIECSITU FIIEMEHTOB.

10. Ompenenuth, CKOJIBKO IBOUYHBIX Pa3psiioB HYXKHO ISl KOAMPOBAHHUS PYCCKOTO
TEKCTa: IO-CAMBOJILHO; D) mo-Omouno, ©Onok — 10 cumBonoB. Paccmorpers ciyuan
PaBHOBEPOATHBIX OYKB ajipaBUTa U HEPABHOBEPOSITHBIX.

11. Onpenenuth cpeaHee KOIMUECTBO UH(POpMALINK, MPUXOAAIIEECS Ha OAUH CUMBOI U
Ha Bce coobmenne 01001000101001, mpu ycioBUHM, YTO MOCIEAOBATEIHHOCTh — TUIMYHAS, a
CHMBOJIBI B COOOIIIEHNH — HE3aBHCHUMBI.

12. PacuuTaTh U CpaBHUTH SHTPOIIHIO IBYX UCTOYHUKOB:

0,5 0,7 09 03 5 10 15 25

0,250,25 0,250,25 0,25 0,25 0,25 0,25

13. Ilo xaHanmy ¢ IrymMOM MepenaroTcsi COOOMmEeHust X1, X, X3, ¢ BepoarHocTsimu 0,2; 0,3;
0,5. Ha BbIX0/1e KaHaJa MOSBIISIOTCS CUTHAIIBI Y1, Y2, Y3. BEpOATHOCTH MCKaKEHHS COOOIICHHH B
kaHaze P(Yj/Xi) 3amaHbl:

Y1 Y2 y3
X1 3/4 1/8 1/8
X2 1/8 3/4 1/8
X3 1/8 1/8 3/4

Haiitu B3aumubie unpopmarmu (X1, y3), 1(X3, y1).




14. Tlo kaHasy ¢ IIyMOM IE€pealOTCs COOOIICHUS X1, X2 PaBHOBEPOSTHBIC H
CTaTUCTUYECKH He3aBHUCHUMBIe. Ha BbIXO/e KaHasa MOsBISAIOTCA CUTHANBL Y1, Y2, Y3. BeposTHOCTH
HCKa)keHUs cooOteHuit B kanasie P(Yj/Xi) 3amaHbI:

Y1 Y2 Y3
X1 5/8 2/8 1/8
X2 1/8 5/8 2/8

Haittu B3anmubie uadopmarmu 1(X1, y3), 1(X2, y2).

15. Tlo kaHanmy ¢ HmIyMOM THepefaroTcsi cooOmeHus Xi, Xz, X3. Ha Beixome kanama
MOSIBJISIFOTCS] CUTHAJIBI Y1, Y2. BEpOATHOCTH COBMECTHOTO MOSIBJICHUS CO0OIIeHUH B KaHaie P(Xi,

Yj) 3aJaHbl:

V1 Y2
X1 0,4 0,1
X2 0,2 0,15
X3 0,1 0,05

Haiitu B3auMabie uadopmannu 1(x1, y2), 1(X2, y2), 1(X3, y2).

16. Ilo nuckpeTHOMY KaHaly CBSI3M IEpelaroTcs cooOmmeHuss X1 U Xe. BenenctBum
BO3/ICHCTBUS MOMEX Ha BBIXOZE KaHaja MOSBISAIOTCA cOOOUIeHHs Y1, Y2, V3. BeposTHocTH
COBMECTHOT'O MOSIBJICHUsI COOOMICHUH B KaHaiie P(Xi, Yj) 3aJaHbl MATPHUIICH:

Y1 Y2 Y3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

Onpeaenuts B3auMHuble uHGopMarmu 1(X1, y3), 1(X2, y2).

17. Kanan cBsi3u 3aaH CIEIYIOIIEE MATpPUIIEH COBMECTHBIX BEPOSITHOCTEH Mepeaadn

COOOIIEHUI:
Y1 y2 Y3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

Onpenenuts B3anMuble nHGopMarmu 1(X1, y2), 1(X2, y2), 1(X3, Y2).
18. Kanan cBsA3M XapakTepu3yeTcsl CIEAyIoNIee MaTPULIEH COBMECTHBIX BEPOSTHOCTEH

nepenayd COOOIICHUN:

OnpenenuTtp, KaKoe coOOIeHHE ObITO MOCTAHO, €CITH MOIYICHO Y2, V3.

19. Kanan cBsA3M XapakTepHU3yeTcCsl CIEAYIONIee MATPUIIEH COBMECTHBIX BEPOSITHOCTEU

nepeaady COOOIIeHHH:

Onpenenutsb, Kakoe cOOOIIEHNE OBLIO MOCIIAHO0, €CIU MOTYYeHO Y1, Y2.

20. Cuctema Z MOXKET HaXOJUTHCSI B OJTHOM M3 YETHIPEX COCTOSTHUM:

Y1 Y2 Y3
X1 0,1 0,2 0
X2 0 0,3 0
X3 0 0,2 0,2

V1 Y2
X1 0,4 0,1
X2 0,2 0,15
X3 0,1 0,05




Z = .
010304 0.2

[lpu wHaOnromeHun 3a cucreMod Z COCTOSHHSL Z1 W Z2; 23 W Z4 HEPA3IHMYUMBI.
OnpenenuTh KOJMUYECTBO HH(OPMAIIUHU, 3aKIIOUECHHOE B JHOOOM cooOmieHun Vj, j=1,2 o
COCTOSIHUH CUCTEMBI Z.

21. JIBa TUCKPETHBIX UCTOYHHUKA 3a[aHbl MATPUIIAMH

X=X1 X Z_Zl Z, I3

G4 O Pr P2 Ps

OnpenenuTh Kakol M3 HUX 00JIafiaeT OOJBINEH YHTPOMUCH, eciu: a) P1= P2= P3; 1= J2;

0) g1= p1; g2= P2 + pa.

22. Opyaue He mopaxkaeT Lellb ¢ BEPOATHOCTbIO P. OIpenenuTbh YUCIO BBICTPEIIOB,
KOTOpOE CJIeIyeT TMPOM3BECTH U TPOBECTH Pa3BEIKy Ha MPEAMET MOPaKECHUs IeNH, YTOOBI PU
3TOM MOJYYUTh MaKCUMaIbHOE KOINYECTBO MH(OPMAIIUH.

23. AndaBUT UCTOYHUKA COOOIIIEHUI COCTOHUT M3 JIBYX OYKB X1 U X2 ¢ BeposTHOCTsIMU 0,6
u 0,4. B mocnenoBaTenbHOCTH Ha BBIXOJE HWCTOYHMKA CHMBOJIBI CTaTHCTUYECKU 3aBHUCUMBI.
Venosable BepostHocTH nepexonos P(x® /xiV) sanansr:
x1® X2
x | 02 | 08
Xz(l) 0,7 0,3

OnpeneuTh SHTPOIHIO Ha ouH cumBoi Tekcta X X,

24. AndaBUT UCTOYHUKA COCTOUT U3 IBYX OYKB X1, X2, X3, X4 ¢ BepostHocTsimu 0,5; 0,25;
0,125; 0,125. B mocimemoBaTeabHOCTH HaA BBIXOJE HNCTOYHHKA CHMBOJBI CTaTHCTHYCCKH
3aBUCHUMBI. Y CIIOBHBIE BEPOSITHOCTH MEPEX0JI0B p(Xj(z) IxY) 3amansr:
X1(2) X2(2) X3(2) X4(2)
xY | 0,0 02 | 04 | 04
x® | 02 0,2 0,3 0,3
xs¥ | 025 | 00 | 025 | 05
x® | 02 0,4 0,4 0,0

OHpeI[eJ'II/ITB OHTPOITNIO Ha OJUH CUMBOJI TCKCTa X(l) X(Z).

25. HcTouHMK cO37aeT MOCHeA0BaTeIbHOCTh U3 andaBuTa 16 pPaBHOBEPOATHBIX U
CTaTUCTHYECKH He3aBUCUMBIX OykB. Ilpu mepenade mo kaHaimy ¢ IIyMOM OYKBBI MCKaXKarOTCS
TaK, 4TO YETBEPTh BCEX OYKB NMPUHUMAETCS HENPaBUIbHO, MPUYEM BCE OIIMOKH OJMHAKOBO
BepOsTHBL. ONpeAeTUTh CPEIHIO HHPOPMAINIO B IPUHATON OyKBE OTHOCUTEIHHO MEepEIaHHON.

26. AndaBUT MCTOYHMKA COCTOMT M3 8 IJIacHBIX M § corjacHelx OykB. Bce OykBbI
an(paBuTa PAaBHOBEPOATHBI M CTATUCTHYECKH He3aBUCHMBI. CoryiacHbIE BCerja MPUHUMAIOTCS
IIPaBUJIIBHO, a TIJIACHbIE NPUHUMAIOTCS NPABWIBHO JIMIIb B IOJOBHHE CIIy4yaeB, B JAPYroi
MIOJIOBUHE CJIy4aeB HMMEIOT MECTO OLIMOKHM, B pe3ylbTaTe KOTOPBIX TIJACHBIE 3aMEHSIOTCS
JPYTMMHU TJIACHBIMM, TIPM ITOM KaKJas TIJlacHas MEpPEXOJUT B JOOYI0 JAPYryl0 TJIacHYyK C
OJIMHAKOBOM BEPOATHOCTHIO. OmpenenuTs CcpeaHior HWHQOpMaIMio B TPHHATOM OyKBe
OTHOCHUTEJIBHO NIEPEIaHHOM.

27. Coobmenust ucrtounnka komupytorcss 0 m 1. KonoBele CUMBOJIBI paBHOBEPOSTHBL,
p(0)=p(1). IlyMbl B KaHalle BBI3BIBAIOT OIIMOKU TaK, YTO B CPEJAHEM OJAWH CHMBOJ M3 CTa
MIPUHAMAETCS HEBEPHO, NMPHUYEM OIIMOKaM OIMHAKOBO IMOABEP)KEHBI KaK HYJH, TaK U CAUHUIIBL
Onpenenuts CpegHIO HWH(POPMAIMI0 B IPHHATOM CHMBOJIE OTHOCHTEIBHO II€pEeIaHHOIO
CHMBOJIA.

28. Ilo [nuCKpeTHOMY KaHaly C TIOMEXaMH IIE€PENaloTCsl PABHOBEPOSTHBIE W
CTaTUCTUYECKU He3aBUCHMMBbIe Tenerpaduple mockikd (+) um (—). B pesynprare neictBus
IOMEX Ha BBIXOJE MPUEMHHUKA MOTYT pPErucTpupoBarbcsi cuUMBOIBl  0,+— YcIoBHbIE
BepositHocTu P(Yj/Xi) 3amaHbI:



Y1 Y2 Y3
X1 1/32 61/64 1/64
X2 1/32 1/64 61/64

Omnpenenuts CpeHIo HHGOPMAIMIO B IPUHATOM CHMBOJIE OTHOCHTEIBEHO MEPEIaHHOro
CHMBOJIA.

29. Tlo OMCKpeTHOMY KaHATy CBSI3U IEPElaloTCs COOOIIeHMs X1 M Xz. BemencrBum
BO3JICHCTBHSI IIOMEX Ha BBIXOJIC KaHaJa TOSBIISIOTCS COOOLIeHUs Y1, Y2, Y3. Ompenemuts 1(X, Y),
€CJIM BEPOSITHOCTH COBMECTHOT'O TIOSIBJICHHUS cOOOIIeHHH B KaHaine P(Xi, Yj) 3aJaHbl MaTPHIICH:
Y1 Y2 Y3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

30. Kanan cBs3u 3aiaH clenylollee MaTpUIed COBMECTHBIX BEPOATHOCTEH Mepeaadyu
COOOIIEHMIA:

Y1 Y2 Y3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

Onpenenutsb cpeHee KOIMYecTBO HHGOpMaIuu, coaepxaiieecs B Y OTHOCUTENbHO X.
31. PaccMoTpum aHcambJ1b cOOOIIIEHU I

COO6I.LI€HI/IH X1 X2 X3 X4
BepositHocTn 1/2 1/4 1/8 1/8
KomoBoe ci1oBo 000 | 011 | 101 | 100

CoolmieHne X3 Moctynaer B Kojep. BbIYMCIUTH JONMONHUTENBbHYIO HH(OpMALHNIO,
JOCTaBJISIEMYIO Ka)KIbIM MOCIIETYIOIIMM CUMBOJIOM Ha BBIXOZE KoJepa.

32. PaccMoTpum aHCcamOI1b COOOIIIEHUH
C006H.ICHI/I$I Xo X1 X2 X3 X4 X5 X6 X7
BepositHocTH 14 |1/4 |18 |1/8 |1/16 | 1/16 | 1/16 | 1/16
Konosoe cioso 000 | 001 |010 |011 {100 |101 | 110 | 111

CooOuieHre X2 TOCTyHaeT B KoJep. BBIYHCIUTH JOMONHUTENBHYIO HWH(POPMAIHUIO,
TOCTaBIIAIEMYIO KQKIBIM MTOCIIEYIOIINM CHMBOJIOM Ha BBIXOJE KOZIEpa.

33. Haiitu sHTpONHIO PaBHOMEPHOTO pacmpeneieHus Ha oTpeske (o, ), ecnu 3amaaHa
TOYHOCTh U3MEPEHUSI.

34. Haiitu auddepeHmanbHyl0 SHTPOIUI0 PAaBHOMEPHOT'O PaCHpe/ielieHus] Ha OTpe3Ke
(0,2) 1 SHTPONUIO CyMMBI JIBYX HE3aBUCHUMBIX CIIy4alHbIX BEIMYMH X M Y, pPaBHOMEPHO
pacnpe/ieIeHHbIX Ha IJaHHOM MHTEpBAJIE.

35. Uudopmauus  mepemaercss € MOMOLIbIO  YacTOTHO-MOAYJIMPOBAHHBIX
CHHYCOHMIAIbHBIX CUTHAJIOB, paboyast yacToTa F KOTOPBIX M3MEHSETCs C paBHOW BEPOSTHOCTHIO
or fl=10 MI'y no f2= 50 MIy. Omnpenenuts suTpornuto H(F), ecau TOYHOCTH M3MEPEHHUS
yactorel Af =2 KTy.

36. Curnan Ha BBIXOJE HENPEPBIBHOIO MCTOYHMKA OIPAaHUYEH 110 YPOBHIO 3HAUYECHUSIMU
Ul u U2. Onpenenuts audpdepeHIuanbHblii 3aKOH pacnpeeNeHus, 00ecrneunBaromni
MaKCHUMaJIbHYI0 OTHOCUTEJIbHYIO SHTPONUIO CUTrHaia. HaliTh 3HTpoIHIO 3TOro pacnpeaeaeHusl.

37. HW3mepuTenbHOE  YCTPOHMCTBO  BBIpadaThIBa€T  BpPEMEHHBIE  WHTEPBAJIbI,
pacrpeneneHHble ciydaiiHbiM oopa3zom B npenenax oT 100 go 500 amc. Kak uamMeHutcs sHTponus
CIIy4ailHOM BEIMYMHBI IPU U3MEHEHUH TOUYHOCTU U3MepeHus ¢ 1 mce o 1 mke.

38. HaiiTu npupaiieHHe >SHTPONMM TNPU TEPEXOJE CUCTEMbl M3  COCTOSHUS,
XapaKTepU3yeMOro CpeIHEKBAPATUUECKUM OTKIOHEHUEM O, B COCTOSHHUE, XapaKTepU3yemMoe

BEJIUYMHOMN O, , B CJIyd4a€ paBHOMCPHOI'O pacpCACICHUA KOOPJANHATHI.



39. PaguonpueM OCyILIECTBISIETCA HA JIBE AaHTEHHBI, PA3HECEHHbBIE B MPOCTPAHCTBE TaK,
yro curHaigbl X(f), y(I) B BeTBAX CTATHCTHYCCKH HE3aBUCHUMBL. OMpeesuTh SHTPOMHUIO
konebanus Z(t) Ha BBIXOJE cCymMHpYyromero ycrpoictsa, eciau X(t) u y(t) pacmpeneness mo
HOPMAITBHOMY 3aKOHY C HYJIEBHIM MAaTeMATHUECKUMH OKMIAHHAME U aucrepcusmu 16 B? u 25
B2.

40. Onpenenuth MpUpaILIeHUE SHTPOIINH, €CIIM CUCTEMa ¢ HOPMAJIbHBIM pacipeeeHueM
KOOPJMHATHI TEPEXOJUT W3 COCTOSHUS, MPH KOTOPOM O, = O,, B COCTOSHHE, NIPU KOTOPOM
o, =0,.

41. Haiitn nuddepeHmaibHy0 SHTPOIMIO HOPMATBHOTO pacipeiesieH s ¢ JUCTIEPCHEH
o’ U PaBHOMEPHOTO paclpeieleHus C TOH ke TUCIepCHEi.

42. OnpenenuTh, IpU KAKOM COOTHOUIEHMM MEXAY ILIaraMd KBAHTOBAHMS Ay U Ap
KBAHTOBAHHBIE SHTPONMU BEIUYMH, PACHPEJCIEHHBIX II0 HOPMAJIbHOMY U PaBHOMEPHOMY
3aKOHaM, PaBHBI.

43. CurHan Ha BBIXOJIC HEMPEPHIBHOIO UCTOYHHUKA OTPAHHYCH 110 YPOBHIO 3HAYCHHSIMU
Ul u U2. Onpenenuts auddepeHIuanbHblii 3aKOH pachpeleneHus, 00ecrneunBaroni
MaKCHUMAaJIbHYIO OTHOCUTENIbHYIO SHTPOIHUIO CUTHANA. HaliTH SHTPOMHIO STOr0 pacipeieieHuUs.

44. CurHain Ha BBIXOJ/IC HEIPEPBHIBHOTO UCTOYHHKA OTPaHUYEH 110 MOIIHOCTH 3HAYCHUEM
o’.  Onpeneruth  udQepeHIHaTbHBI  3aKOH  paclpeleleHus,  00ecredHBaroIIHii
MaKCHMAaJIbHYIO OTHOCHTENBHYIO SHTPOIHIO CUTHAIA. HallTh SHTPOIHUIO 3TOT0 pacnpeeeHs.

45. Onpenenuth MpUPALICHUE SHTPOITUH, €CIIM CUCTEMa C HOPMAIBHBIM pacIpe/ieIiCHuEM
KOOPJMHATHI TEPEXOJUT U3 COCTOSHUS, MPH KOTOPOM O, = O;, B COCTOSHHE, IPU KOTOPOM

o, = 0,. HaliTi 5HTpOIMIO HOPMAJIBHOTO PACIPEIEICHHUS.
46. Onpenenuts nuddepeHITNATEHYIO SHTPOITUI0 HOPMAIBHOTO pacrpeacieHus ¢ My=0

47. Boluncnuth auddepeHIHaTbHyI0 SHTPONHMIO HOPMAJIBHOIO paclpelesieHus ¢
qucnepcueit c’u PaBHOMEPHOTO PACIIPEICIICHHS C TOU e AUCTIEPCUEH.

48. CpaBHUTH 1O MOIIHOCTH JBa HCTOYHHMKA IIyMa, OOJIANAIOMNUX OJWHAKOBOU
SHTpONMHMEH ¥ MMEIOMHUX TaycCOBCKYI0 ¢ o0w=16 B? u paBHOoMepHyi0 Ha uHTepsane [0,1]
TJIOTHOCTH PacTpe/eiCHUsI.

49. TIIOTHOCT BEPOATHOCTH Ciydaiinoro mpouecca X(t) mveer Bux P(X) = A8, x>0.

Haiitu nuddepennmanbHyro SHTPONUIO BETUYUHBL X.

50. Beraucnuts auddepeHnnanbHy0 YHTPOIMUIO YKCIIOHEHITUATBHOTO PaCIIpeIeIICHUS.

51. BeIUHUCIUTH S3HTPOINMIO SKCITOHEHIIHAIIBHOTO PACIIPEACTICHUS.

52. Berancnuth quddepeHIranbHy0 SHTPONUIO SKCIOHEHITHAIBHOTO U PaBHOMEPHOTO
pacrpeneneHui.

53. BBIYHCIUTD SHTPOIHIO YKCIIOHEHITHATLHOTO/PaBHOMEPHOTO PaCIIpeICIICHH.

54. Beruncnuth auddepeHnanbHy0 YHTPOMHIO TPEYTroIbHOTO PaCIpeeICHHUS.

55. OnpenenuTs SHTPOIUIO CIIYYaHON BETHYMHBI, ¢ (QYHKIMEH pacupeaeseHus:

0 mpu x<0,
F(x)={x* mpu 0<x<1,
I mpu Xx>1.

56. Cucrema cinydaiiHbIX BeTMYUH XY UMEET IJIOTHOCTh BEPOSTHOCTH:

W(x,y)= 0125 mpu 0<x<2ul<y<5
> ¥) = 0 BHe 3TOM OOJIACTH.

Boruncnuth B3auMHYyr0 HHGOPMAIHIO.



57. B kanane AeMcTBYyeT aJyIMTUBHAs rayccoBa momexa ¢ oz, CuUrsaig Ha BXOJE UMEET
HOpMaJIbHBI 3aKOH pacopeneneHus ¢ Mx=0 u o,. Onpenenurb, Kakoe KOJIUYECTBO

nHdopMaruu o X COIEPIKUTCS B BBIXOJTHOM cooOIeHnu Y.
58. Omnpenenuth KO3((UIUEHT HUCIIONB30BAaHUS KaHala Ui PAaBHOMEPHOT'O JIBOMYHOIO
koja, koaa [llennona-®ano u koga Xahdmena. MicTounnk cooOmeHmii:

X, X, X3 X, X5 Xg X
0,1 0,250,15 0,1 0,2 0,05 0,15)°

KOppeHHHI/IOHHHC CBA3U MCKAY CUMBOJIAaMH OTCYTCTBYIOT. I[J'II/ITCJ'IBHOCTB CHMBOJIa €CTh

59. OmnpenenuTh BO CKOJBKO pa3 BO3pPACTAaCT CKOPOCTh Iepenayd HHGbopMaluu npu
ucnonb3oBaHun kona lllenHona-®aHo m koxa XaddmeHa Mo CpPaBHEHUIO C PABHOMEPHBIM
ABOWYHBIM KOAOM 1A CICAYIOIICTO NICTOYHHUKA COO6H.I€HHﬁZ

X, X, X3 X, X5 X
0,2 0,150,25 0,15 0,2 0,05)

KoppensunoHHbIE CBSI3M MEXAY CHMBOJIAMHA OTCYTCTBYIOT. [[MUTEIBHOCTE CUMBOJIA €CTh

60. Omnpenenuth CPeaHION UTUTEILHOCTh KOOBOH KOMOWHAIIMU MPU PABHOMEPHOM H
s dextuBHOM KomupoBaHuu OnokoB (kox Illennona-®ano u Xaddmena). Hcrounuk
coO0OIIeHNH:
a a &
06 0,3 01
KoppensiiuoHnHbIe CBS3U MEXy CHMBOJIAMH OTCYTCTBYIOT. JJTUTETHFHOCTH CHMBOJIA €CTh
7 . Paccmotpets Tpu ciydast: a) m=1; 6) m=2; c¢) m=3, rae M — jyirHa KOAUpyeMoro OJoKa.

61. OmnpenenuTh BO CKOJIBKO pa3 BO3pPACTaeT CKOPOCTh TMepenadyud HHGOpMalUH TPH
¢ dexTuBHOM KomuMpoBaHuU Oonee ATUHHBIX OnokoB (kon IllenHona-®ano um Xaddmena)
CJICAYIONIET0 UCTOYHNKA COOOIICHU:

al a'2
0,4 06/

KoppensiiuoHnHbIe CBS3M MEXKy CHMBOJIAMH OTCYTCTBYIOT. JJTUTEIHFHOCTH CUMBOJIA €CTh
7 . Paccmotpets Tpu ciydas: a) m=1; 6) m=2; c¢) m=3, rae M — JyinHa KOAUPYyeMoro OJIoKa.

62. Omnpenenuts K03(ULUEHT 3arpy3ku KaHana npu SPPEKTUBHOM KOJUPOBAHUU
610K0B paznuuHoi AuHHBI (kox LllenHona-®dano u ko Xaddmena). McTouHnK cOOOIIEHU:

a'1 a2
03 0,7)

Koppenaunonusie cBsi3u MEXIy CUMBOJIAMU OTCYTCTBYIOT. JJIMTENHHOCTH CUMBOJIA €CTh
7 . Paccmotpets Tpu ciiydas: a) m=1; 6) m=2; c) m=3, rae M — [yIMHA KOJUPYyeMOro OJIoKa.

63. OmnpenenuTb CKOPOCTh Mepefaud HHGOpPMAIMM MO JABOMYHOMY KaHaly IIpHU
a¢dexTuBHOM KOmUpoBaHWUU OJIOKOB cuMBONIOB (koj IllenHona-®ano u Xaddmena) wus
creyroniero angpaBuTa HCTOYHUKA!

& a &
0,50,250,25

KoppensaunonHsie cBsI3u MEXAy CHUMBOJIAMU OTCYTCTBYIOT. JJIMTENHHOCTH CUMBOJIA €CTh
7 . PaccMotperts Tpu citydasi: a) m=1; 0) m=2; ¢) m=3, rae M — JyiuHa KOAUPYEMOro OJIOKa.
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64. Paccmotpets mpouenypy 3¢GGEKTHBHOIO KOJWPOBaHHUS OJIOKOB JJIMHOM M (KO
lennona-®ano u XaphmeHa) 13 CHMBOJIIOB CIICAYIOIIETO alpaBUTa:

X — al aZ
0,2 08)

KoppensaiuonHbie B3 MEX/1y CUMBOJIAMHU OTCYTCTBYIOT. J{JIUTEIBHOCTE CUMBOJIA €CTh
7 . Paccmotpers Tpu ciydas: a) m=1; 6) m=2; c¢) m=3

65. Onpenenuth OCHOBHBbIE XapakTepucTuku 3ddextuBHoro xona (llennona-dano u
Xaddmena) s 3aJaHHOTO UCTOYHUKA HHPOPMAITUH:

X, X, X3 X, X¢ X, Xg
X=|1

X5
it 111111
8 8 8 8 8 8 8 8

KoppensunoHHbIE CBSI3M MEXAY CUMBOJIAMUA OTCYTCTBYIOT. [[IIMTEIBHOCTE CUMBOJIA €CTh

66. AncaM01b COOOIIICHHI M MX BEPOSTHOCTHU 3a/IaHbI CIEIYIONIEH TaOJINUIICH:
X, Xy, X5 X, Xg Xg X, Xg
X=|1 1 1 1 1 1 1

1
4 4 8 8 16 16 16 16

KoppensmuonHsle CBS3M  MEXKIY COOOIIEHUSMH  OTCYTCTBYIOT. JlnmmMTenbHOCTH
coobmenus ectb 7 . [Toctpouts kox llenHona-®ano u kox Xaddmena a1t JTaHHOTO aHCAMOJIS.
[Toka3aTe X ONTUMAJIBHBIN XapakTep.

67. AHcaMOIb COOOIIEHHI COCTOMT M3 ABYX OYKB: X1 M Xz, IPUYEM BEPOSTHOCTU
nosiBiieHust OykB paBHbl P(X1) = 0,83 u p(X2) = 0,17. OnpenenuTh CpeaHEe YUCIO CHMBOJIOB
kona [llennona-®dano n koma Xadhdmena, nmpuxossiieecs Ha OJHY OYKBY, €CIM KOJUPOBAHUE
OCYIIECTBIIsIETCA: a) MO OAHOM OykBe; 6) Onokamu 1o JaBe OykBe; ¢) OJ0KaMu MO TpHU OyKBe.
KoppensmuuoHnHbie CBS3M MEXIy COOOMICHUSMH OTCYTCTBYIOT. JIMTENBHOCTH COOOIIEHHS €CTh
T.

68. AucaM01b COOOIIIEHMI 3a]aH CICAYIOIICH TaOIuIIeH:
X, X, X3 X, X5 Xg X, Xg Xg
0,2 015015012 0.1 0,1 0,080,060,04 )
Koppensmuonnsie CBS3M  MEXIY COOOIIEHUSMH  OTCYTCTBYIOT. JlnmHMTenbHOCTH
coobmenus ects 7 . [IponsBecTn KoaMpoBaHNE ABOMYHBIM KooM 1o metoxny lllennona-®dano u
merony Xadp¢pmena. Beruucnoute sHTponuio coobmmennit H(X) u cpemHIo UIMHY KOJOBOTO

CJIOBA.
69. AucaM01b COOOIIICHMH 3a7aH CICAYIOIICH TaOIuIIeH:

X, X, X5 X, Xs Xg X, Xg
0,22 0,20,160,16 0,1 01 0,040,02)
Koppendunonusle CBS3M  MeXAY COOOLICHUSIMH  OTCYTCTBYIOT. JIIMTENbHOCTH

cooOrieHus ectb 7 . [IpousBecTy KoaupoBaHUE IBOUYHBIM KOJI0M 10 Metony lllennona-®ano u
Merony Xaddmena. OnpenenuTs OCHOBHBIE XapaKTEPUCTHKH KOIOB.

70. OnpenenuTh OCHOBHBIE XapakTepucTUku dPpdekruBHoro kona (Illennona-dano u
Xagmena) u1st 3aJaHHOT0 UCTOYHHUKA UH(OPMAIIIH:
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1 1 1 1 1

X, X, X5 X, Xg Xg X; Xg
X=1 11
2 4 8 16 32 64 128 128

KOppeHHHI/IOHHHC CBA3U MCKAY CUMBOJIaMH OTCYTCTBYIOT. I[J'II/ITCJ'IBHOCTB CHMBOJIa €CTh

71. N36BITOYHOCTD PsAZIa EBPONEHCKHUX S3BIKOB JEKUT B mpenenax 50-65%. Onpenenutsb
SHTPOMNUIO UX aT(PaBUTOB.

72. OnpenenuTs NPOIMYCKHYIO CIIOCOOHOCTh JABOMYHOIO CHMMETPHUYHOIO KaHajla co
CKOPOCTBbI0 MaHHUIYJISLUU V7, B IPEANOJIOKEHUU HE3aBUCUMOCTH IEPEIAaBAEMbIX CHUMBOJIOB,
ecmu p=0,8, g=0,2.

4.2. KoHTpo/bHbIEe BONPOCHI TEKYLIEr0 KOHTPOJISI HA MPAKTUYECKUX 3aHATHAX U
KOJIJIOKBUYMAX, NPH 3a1UTe J1a00paTOPHBIX padoT

Teopemuueckue 0cHO8bl UHPOPMAYUOHHBIX RPOUECCOE

1. TlonsTtne nnpopmauuu 1 uHGopMaMoHHOr o npouecca. Onpeaenenus. Bumpl, cBoiicTBa 1
XapaKTEPUCTUKH.
Dranbl oOparnieHus HHGOPMAIUHU B YIIPABIISIONICH CHCTEME.
CemMHOTHUYECKHE aCTIEKThl HMH(POPMAIIMOHHBIX IPOLIECCOB.
JleTepMUHUPOBaHHbIE MATEMAaTHYECKUE METO/IbI TEOPUHN MH(OPMAIIMOHHBIX TIPOLIECCOB.
BeposTHOCTHBIE METO/IbI TEOPUHM UHPOPMAIIMOHHBIX IporieccoB. CayyailHble BETUUUHBI.
OcCHOBHbIE MIOHSTHUS U pacHpeIeICHUS.
Canyuaiiasle nporeccsl. Onpenenenue. Dproauueckuil ciaydaiHbli pouecc.
7. Uenu MapkoBa. Onpenenenne. IproauyecKue MapKOBCKUE TIPOIIECCHI C HEMPEPHIBHBIM

BpEMEHEM.

arwn

o

Teopus ungpopmavuu

[Tpenmer, 3agauu 1 00JIACTH TIPUMEHEHUS TEOpUH WH(DOpMAITHH.

9. PaznuuHble MOAXO/IbI K MOHSATHIO U OMPENIETICHUIO KOJMYecTBa HH(OpMaIuu.

10. ITocTanoBKa, 3a/1a4u ¥ KPYT pelIaeMbIX BOIPOCOB TEOPHH UH(OPMAIIHH.

11. [lonsTre u cBoiictBa s3HTponuu. Mepa Xaptiu u mepa [lleHHOHa, MX B3aUMOCBS3b.

12. TlonsiTre u cBoiicTBa HSHTpONHUH. YacTHas U MOIHASI SHTPONUS. DHTPOMUSI UCTOUHUKA U
SHTPOMNUS COOOIICHHUS.

13. TlonsiTHE M CBOIMCTBA YCIOBHOM SHTponuu. YacTHas ¥ 1MOJTHAs yCIIOBHAS SHTPOITHSI.

14. Tlonsatue u cBoiicTBa KomuyecTBa nHpopMaruu. YacTHas v moiaHas HHOOpMaIus.
CobcTBeHHas U B3auMHas WH(OpMaIusl.

15. Mcrounuku nHQPOpMAIUN: JUCKPETHBIE U HenpepbIBHBIE. H(opMamoHHbIe MOIEITH
JMCKPETHBIX UCTOYHUKOB.

16. NUndopmarimoHHbIe XapaKTEPUCTUKH TUCKPETHBIX HCTOUHUKOB.

17. Tonsitrie U30bITOYHOCTH. M30BITOYHOCTH UCTOYHUKA U COOOIICHUS.

18. Kanaisl CBsI3M: AUCKPETHBIE U HeTIpephIBHBIE. TH(MOpMaIlMOHHBIE MOJIENIN KaHAJIOB CBS3H.

19. UndopmarimonHble XapakTEpPUCTUKH TUCKPETHBIX KaHAIOB.

20. CornacoBaHue CTaTUCTHYECKUX CBOWCTB MCTOUYHMKA U KaHaa cBs3u. KoaupoBanue
COO0OIIEHU.

21. KogupoBanue nHGOpMaluK B KaHajax cBs3u 0e3 momex. Teopema IllenHoHa.

22. OntumansHoe koauposanue. Kop lllennona-dano.

23. OnramansHoe KogupoBanue. Kog Xaddmena.

24. KonupoBanue nHbopMaiuu B KaHanax ¢ nomexamu. Teopema lllenHona.

©

Teopusa cuznanos
25. CoobOmenus u curaaibl. Kiaccudukanus curHaioB.
26. IloHsITHE TEPHOIMYECKOTO U HETIEPUOMYECKOro cUrHana. CIeKTphl IEPHOANIECKUX U
HEMepUOANYECKIX CUTHAJIOB.
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27. PerynspHble/ IeTEpMUHUPOBAHHBIE U CITy4YaiiHbIE CUTHAJIbl. MaTeMaTH4ecKre MOAETU
CUTHAJIOB.

28. TloHsTHE O MOIYIISALUU U AEMOAYIISINU. MOIyNIAINS TApMOHHYECKOTO CUTHAJIA.

29. OCHOBHBIC BHJIBI MOAYJISIIIAKA. AMIUTUTYIHAS, 9acTOTHAS U Pa3oBast MOAYIISAIHSA. CIIEKTPhI
MOJIYJINPOBAHHBIX CUTHAJIOB.

30. UmmynbcHbIe BUABI MOy ISIMU. CEKTPabHBIA COCTAaB CUTHAIOB TIPH UMITYJIbCHBIX
BH/IaX MOIYJISIIIUH.

31. JluckpeTusanus HempephIBHBIX coodmennii. Teopema KorenpHukoBa.

32. KBaHTOBaHME HEMPEPHIBHBIX COOOIICHUI (IT0 BpEMEHU U TI0 YPOBHIO).

33. O600IIeHHBIC XapaKTEPUCTUKH CUTHAJIA M KaHaua CBsi3H. CoryracoBanue (pU3NIecKux
XapaKTEepPUCTUK CUTHAJIa U KaHalla CBS3H.

34.

Obuwue npunyunsl NOCMPOEHUA cucmem nepeoavyu OaHHbIX

35. [IpuHIIUTIBI MOCTPOCHUSI CHCTEM Tepenaun nanHbIX. Oomee npencrabienne. Kanaib
nepenaun gaHHbIx (KI1T). Ctpykryphas cxema KIT/I.

36. CraTucTuyecKkne XapakTepUCTUKN KaHAJIOB.

37. Ilomexu. Knnaccudukanus momex.

38. Uckaxenus. Bunipl nckaxxeHuit IMCKpeTHOro CUTHAA.

39. Ommbku. Mogenu moToka ommMOOK B TUCKPETHRIX KaHanaxX. Kiaccudukarusi.

40. MareMaTH4YeCKHE CXEMbI OIMMCAHMS TIOTOKA OMIMOOK B JUCKPETHOM KaHAJIE.

41. Yactasle Moaenu omuOok. bunomuansnas mozaens. [Ipocras nens Mapkosa. Moenb
I'uns6epra. O600menus moaenu ['unsbepra. Moaens Dnuora-I niasbepra. Monens
bennera-®poitnnxa. Monens Ilyprosa.

42. JIByxypOBHEBOE OIKMCAHUE IUCKPETHOrO KaHama.

Memoowvt nosviuienus 0ocmoseprnocmu nepeoauu unpopmayuu

43. N30bITouHOE KoupoBaHue. OOHapyKeHUEe U KOPPEKIHS OINOOK.

44. Koppekrupytouiie kojipl. OCHOBHBIE XapaKTEPUCTUKH.

45. Kiacchl KoppeKTHpyomux KoaoB. CUCTEMAaTHYECKHAE KOJIBI.

46. Knaccbl KOppeKTUPYIOHINX KoAoB. [luknndeckue Kobl.

47. Knaccbl KOppEKTHUPYIOLINX KOAOB. PekyppeHTHBIE KOABI.

48. Cucrembl ¢ 00paTHOH CBA3bI0. XapaKTEPUCTUKH, OCHOBHBIC OCOOCHHOCTH, ITOKa3aTeIn
kauectBa. UH(popmannonHas u pemraroias oOpaTHasi CBsI3b.

49. Mcnonb30BaHNE METO/IOB aJIANTAllMU B CUCTEMax Mepeaaun JanHbix. Oomee
npencraBieHue. OCHOBHbBIE CTPYKTYpPHhI aJJalITUBHBIX CUCTEM.

Xpanenue u nouck ungopmayuu
50. O6mwme mpuHIMIBI XpaHneHus nHhopmanuu. Cxatre naHHbIX. THGOpMaImOHHBIN MOIX0/T
K OIICHKE JIOCTOBEPHOCTH MpeodpazoBanus nHdopManuu. CTPyKTyphl JaHHBIX U
CTPYKTYPBI XpaHCHHUSI.
51. MUudopmarmonnsiii mouck. MHGpopManmoHHO-TIONCKOBBIE cucTeMbl. MTHbopmarimonHo-
[TOMCKOBBIE SI3BIKH.

4.3. KOHTPOJ’[])HI)IQ 3aIaHUSl UTOIOBOI'0 KOHTPOJIA

1. Tlo nBOMYHOMY KaHaly IepegaeTcs TOKOBasg M 0e3TokoBas MOchUIKM: | mmm 0 ¢
anpropHbiME BepositHocTsimu P(1)=0,6; p(0)=0,4. 13-3a HaM4usi TOMEX BO3MOXKHBI CIICAYIOIIUE
uckakenust curaana: P(0/1)=0,1; p(1/0)=0,2. 3aperucrpupoBana eaununa. Kakoe pemierre Bor
IIPUMUTE: HA caMoM Jiesie Oblia nepenana 1 uiau 6su1 nepegan 0?

2. Kanan cBsi3um xapakTepu3yeTcs CIeAyIollee MaTPHUIICH COBMECTHBIX BEPOSTHOCTEH
nepeaadn COOOIEeHUH:

Y1 Y2 Y3
X1 0,1 0,2 0
X2 0 0,3 0
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| xs | 0o | 02 | 02 |
Onpenenuts, Kakoe coo0IIeHNE ObLITO MOCIAHO0, €CTTU TOTYIEHO Y.

3. AndaBuT UCTOUYHUKA COCTOHUT U3 JIBYX OYKB X1, X2, X3, X4 ¢ BepositHocTsiMH 0,5; 0,25;
0,125; 0,125. B mocimemoBaTeabHOCTH Ha BBIXOJE HCTOYHHKA CHMBOJBI CTaTUCTHYCCKH
3aBHCHMEI. Y clIoBHBIE BeposTHOCTH niepexonoB P(X? /xiY) zanansr:

x1(2) XZ(Z) X3(2) X4(2)
x. 0,0 0,2 0,4 0,4
o 0,2 0,2 0,3 0,3
xs3» | 025 | 00 | 025 | 05
xaM 0,2 0,4 0,4 0,0

OnpeneuTh SHTPOIHIO Ha ouH cumBol Tekcta XU x@),

4. WcTtouHMK coO37aeT TMOCieNoBaTelIbHOCTh U3 andaButra 16 pPaBHOBEPOATHBIX H
CTaTUCTUYECKH He3aBUCUMBIX OykB. Ilpu mepemade mo xaHamy ¢ IIyMOM OYKBBI HCKaKarOTCS
TaK, 4TO YETBEPTh BCEX OYKB NMPUHHUMACTCS HEMPABHIIBHO, NMPUYEM BCE OIIMOKH OJIMHAKOBO
BepoATHBI. OIpenenuTh CpeHIo HHPOPMAINIO B TPUHSTON OyKBE OTHOCUTENIBHO MepeJaHHOM.

5. AndaBuT HMCTOYHMKA COCTOMT M3 8 TJIacHBIX M 8§ corjacHbIXx OykB. Bce OyKBbI
an(haBUTa PAaBHOBEPOATHBI M CTATUCTHYECKH He3aBUCHMBI. CoriacHble BCEr/ia MPHUHUMAIOTCS
IIPAaBUJIBHO, a TIJIACHbIE NPUHUMAIOTCS NPABWIBHO JIMIIb B IOJOBHHE CIIy4yaeB, B JAPYroi
MIOJIOBUHE CIIy4aeB HMMEIOT MECTO OLIMOKHM, B pe3ylbTaTe KOTOPBIX TIJACHBIE 3aMEHSIOTCS
JIPYTUMH TJIACHBIMH, TP 3TOM KaKJas IJIacHas MEepexoJuT B JIIOOYI0 JPYTylo TIacHYIO ¢
OJIMHAKOBOM BEpOSATHOCThIO. OmpenenuTh CpeAHIol HHGOpMaNUI0 B MpPUHATOH OykBe
OTHOCHUTEJIBHO NIEPEIaHHOMU.

6. Coobmenus ucrounuka koaupyrorcss 0 u 1. KomoBele CHMBOJIBI paBHOBEPOSTHHI,
p(0)=p(1). Illymbl B KaHaie BBI3BIBAIOT OIMMOKH TaK, YTO B CPEIHEM OJWH CHMBOJ M3 CTa
MIPUHUMAETCS HEBEPHO, MPUYEM OIIMOKaM OJUHAKOBO IMOABEPKEHBI KaK HYIH, TaK U €IUHUIIBL
OmnpenenuTs CpeaHIO HH(POPMAIHIO B IPHHITOM CUMBOJIE OTHOCUTEIHHO IMEPEIAHHOrO.

7. Ilo nuckpeTHOMY KaHally ¢ TIOMeXaMH MepeatoTcsl paBHOBEPOSATHBIE U CTAaTUCTHUECKU
He3aBHcHUMBIE Tenerpadubie mocsiku (+) u (—). B pesynbrare aeiicTBUS moMex Ha BBIXOJE
NPUEMHUKAa MOTYT peructpupoBarbesi cumBoibl — 0,+,— VYcmoBHbele BepostHOCTH — P(Yj /Xi)
3aJ1aHbl:

Y1 Y2 Y3
X1 1/32 | 61/64 1/64
X2 1/32 1/64 61/64

OnpenenuTh CpeIHIO HHPOPMAIIUIO B IPUHSATOM CHMBOJIC OTHOCHUTEIIBHO ITEPEIaHHOT 0.

8. Ilo muckpeTHOMY KaHally CBSI3M TEpeNaloTcs cooOmieHuss X1 u X2, BcemenctBum
BO3JICHCTBHS TIOMEX Ha BBIXOJIC KaHAJIa MOSIBIIIOTCS cooOIIeHus Y1, Y2, y3. Onpeaenuts 1(X, Y),
€CJTH BEPOSTHOCTH COBMECTHOTO MOSIBJICHHUS COOOIIECHHU# B KaHaine P(Xi, Yj) 3aJaHbl MaTPHIICH:
y1 y2 y3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

9. Kanan cBsi3u 3a7iaH ClIEIyIOIIEe MaTpPUIEH COBMECTHBIX BEPOSTHOCTEH Iepenaun
COOOIIEHNI:

Y1 Y2 Y3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

OmnpenenuTtsd cpeHee KOIMIeCTBO HH(POPMAIINHU, coaepskaiieecs B Y OTHOCUTENBHO X.
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10. PaccMoTpum ancamb6i1b cOOOIIIEHUH

Coobienust X1 X2 X3 X4
BepositHocTH 1/2 1/4 1/8 1/8
Konosoe cioso 000 011 101 100

Coo0mieHne X3 TOCTymaeT B Kojep. BBIUNCINTE AOMONMHUTENBHYIO HH(OPMAIHIO 00 3TOM
COOOIICHNH, TOCTABIISIEMYIO Ka)KJIBIM ITOCIIEYIONIMM CHMBOJIOM Ha BBIXOJIE KOAEPA.

11. Curran Ha BBIXO/IE HETIPEPHIBHOTO MCTOYHHKA OTPAaHMYEH IO YPOBHIO 3HAUYECHHUSIMHU
Ul u U2. Onpenenuts audpdepeHIuanbHblii 3aKOH pacnpeeNeHus, 00ecrneunBaromni
MaKCHUMAaJIbHYIO OTHOCHUTENIFHYIO SHTPOIHIO CUTHAIA. HaliTh HTPOIHIO 3TOTO pacipeaesieHusl.

12. Curnan Ha BBIXOZC HCIIPCPBIBHOI'O UCTOYHHUKA OTPAHHYCH 110 MOINHOCTH 3HAYCHUCM
2

o°. Onpenenuty  auddepeHuanbHbId  3aKOH  pachpelnefieHus,  00eCTeunBaronun
MaKCHUMAaJIbHYIO OTHOCHUTEIIBHYIO SHTPOITHIO CUTHAIA. HallTh SHTPOIUIO 3TOr0 pacnpeeIeHHs.

13. OnpenenuTh npupaiieHne SHTPOITNH, €CITH CUCTEMa C HOPMAIBHBIM pacIipe/ieiecHueM
KOOpJHMHATBI NEPEXOAUT M3 COCTOSHMS, IPU KOTOPOM o, =0,, B COCTOSHHUE, IPU KOTOPOM

O, =0,. Haiitn OHTPOIIHNIO HOPMAJIbHOI'O paCIIpCaACICHUA.

14. Bpruucnuts aupdepeHIualbHy0 SHTPOMHIO HOPMAIBHOTO paclpeiesieHus ¢
JMcTiepcuelt o> U paBHOMEPHOTO pacrpeielieHus ¢ TOH ke Aucrepcueii.

15. CpaBHUTH TIO MOITHOCTH JIBa HMCTOYHHUKA IIIyMa, OOJaJaIOMUX OJMHAKOBOU
SHTpONHMEll M HMEIOIMX TaycCOBCKY ¢ o0w=16 B? u paBHOMepHylo Ha uHTeppaie [0,1]

IIJIOTHOCTH PACHIPCACICHUA.

~x>0.

16. TImoTHOCTH BEPOSTHOCTH CiaydaiHoro mpomecca X(t) mmeer Bug P(X) = Ae
Haiitu nudepernnanbHyro SHTPOIHIO BETHUUHBL X.
17. OnpenenuTh SHTPONUIO CIY4alHON BETMYUHBI ¢ (YHKLUEH pacripeieeHHs

0 mpu x<0,
F(x)=4x* mpum 0<x<l,

1 mpu Xx>1

18. Cuctema cinyqaitHbix BeuuruH XY HMEET IJIOTHOCTh BEPOATHOCTH

0125 mpm 0<x<2ul<y<5

Wl y) = 0 BHe»TOM OOIacTH.
BrraurcnuTh B3anMHYIO HH(GOPMAITHIO.
19. B kaHane AeWCTBYeT aJIUTUBHAsI TayccoBa moMmexa ¢ o;. CUrHaja Ha BXO/E€ UMEET
HOpMaNbHBI 3aKOH pachpeneneHus ¢ Mx=0 wu o,. Onpenenuts, Kakoe KOIUYECTBO
nHpopMaIuu 0 X COACPKUTCS B BBIXOJHOM cO0OmIeHnH Y.

20. Onpenenuth kK03((PUIMEHT 3arpy3Kku KaHaia JJis PaBHOMEPHOI'O JBOMYHOI'O KOJA,
koja [llennona-®ano u kona Xaddmena. MIcTOUHUK COOOIICHMIA:

(X X X X X5 Xg X
101 0,25015 01 0,2 0,05 015

KOppeHHHHOHHBIe CBsA3U MCKAY CMMBOJIaMH OTCYTCTBYIOT. I[J'II/ITGJIBHOCTL CHUMBOJIa €CTh

21. Ompenenuth BO CKOJIBKO pa3 BO3PACTaeT CKOPOCTh Mepeaayd MH(POpMAIMH IpH
ucnonb3oBanuu koxa lllennona-®ano m koma XaddmeHa MO CPaBHEHHIO C PABHOMEPHBIM
JIBOMYHBIM KOJIOM JIJIs1 CJI€IYIOILEr0 HICTOYHUKA COOOIIEHUI:
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X, X, X3 X, X5 Xg
0,2 0150,25 015 0,2 0,05/

KoppensunoHHBIE CBSI3U MEXY CHMBOJIAMU OTCYTCTBYIOT. [[MMTEIBHOCTE CUMBOJIA €CTh

22. OmnpenenuTh CPEeIHIO JTUTEIHHOCTh KOJIOBOW KOMOWHAIIMK TIPU PaBHOMEPHOM M
sddextuBHOM KomupoBaHuu OnokoB (kox Illennona-®ano u Xaddmena). Hcrounuk

COOOIIEHMNIT:
X — a'1 aZ a3
0,6 0,3 01 '

KoppensiiumonHbIie CBS3M MEXKy CHMBOJIAMH OTCYTCTBYIOT. JJTUTEIFHOCTH CHMBOJIA €CTh
7 . Paccmotpets Tpu ciydas: a) m=1; 6) m=2; c) m=3, rae M — pirHa KOAUPYEMOro OJ10Ka.

23. Paccmotpets mpornienypy 3¢GGEKTHBHOrO KOIWPOBAHHUS OJIOKOB IIUHOM M (KO
[Mlennona-®ano u XaddmeHa) U3 CUMBOJIOB CIEAYIONIETo andaBuTa:

al a'2
02 08)

KoppensiuronHble cBsi3u MEXKy CUMBOJIAMH OTCYTCTBYIOT. [[MUTEIbHOCTH CUMBOJIA €CTh
7 . PaccMotperts Tpu citydas: a) m=1; 6) m=2; c) m=3

24. OmnpenenuTh OCHOBHbIE XapakTepucTuku 3¢¢ekruBHoro kona (Lllennona-dano u
Xaddmena) s 3a1aHHOTO UCTOYHHUKA H(DOPMAITHH:
X, X, X3 X, X5 Xg X5 Xg
1 1 1 1 1 1 1 1
8 8 8 8 8 8 8 8

KOppeJIHLII/IOHHBIC CBsA3U MCKAY CUMBOJIaMH OTCYTCTBYIOT. I[JII/ITCJIBHOCTB CHMBOJIa €CTb

X =

25. AucamM011b COOOIIEHHI M MX BEPOSTHOCTHU 3a/IaHbBI CIETYIONIEH TaOIUIIeH:
X, X, X3 X, X5 Xg X, Xg
X=1 1 1 1 1 1 1

1
4 4 8 8 16 16 16 16

Koppensamuonusle CBA3M  MEXIY COOOIIEHUSIMH  OTCYTCTBYIOT. JlnmuTenbHOCTH
coobuenus ectb 7 . [loctpouts kox lllennona-dano u xon Xaddmena uist JaHHOrO aHCAMOJIS.
IToka3aTh uX ONTUMANIBHBIN XapaKkTep.

26. AncamOib COOOIIEHHH COCTOMT M3 JBYX OYKB: X1 U Xz, MPUYEM BEPOSTHOCTH
nosiBiicHust OykB paBHbl P(X1) = 0,83 u p(X2) = 0,17. Onpenenuts cpeaHee YUCIO CHMBOJIOB
kona Illennona-®ano u koga Xaddmena, npuxopsiieecs Ha OAHY OYKBY, €CIM KOAUPOBAHHE
OCYIIECTBIISICTCA: a) MO OAHOM OykBe; 0) OnokamMu mo aBe OykBe; ¢) OJ0KaMu MO TpU OYKBe.
KoppensiiionHblie CBS3U MEXIY COOOLIEHUSMH OTCYTCTBYIOT. JJTMTENBbHOCTH COOOLIEHUS €CTh
T.

27. Aucambab cooOIeH 3a1aH CIeayroIIel TaObIuIei:
X, X, Xg X, Xs Xg X7 Xg Xg
0,2 015015012 0,1 01 0,080,060,04)

Koppensmuonusle CBS3M  MEXIY COOOIIEHUSMH  OTCYTCTBYIOT. JlnmmTenbHOCTH
coobmenus ects 7 . [IponsBecTn KoanpoBaHUE NBOUYHBIM KotoM o MeToxny lllennona-®dano u
merony Xadpgpmena. Berumcnute sHTponuio coobmennit H(X) u cpemHiow UIMHY KOJOBOTO
CIIOBa.

16



28. AucaM0b COOOIIIEHHH 3aaH CISAYIOIICH TaOIuIIeH:
X, X, X3 X, X5 Xg X, X
0,22 0,2016016 01 01 0,040,02)

KoppensuuoHuble CBS3M MEXIy COOOIIEHUSIMH  OTCYTCTBYIOT. JlnmuTenmbHOCTBH
cooOrieHus ectb 7 . [IpousBecTu KoaupoBaHUE IBOUYHBIM KOJIoM 110 Metony lllennona-®ano u
Mmetony Xaddmena. OnpenenuTs OCHOBHBIE XapaKTEPUCTHKH KOIOB.

29. U30bITOYHOCTH psiZla €BPOMEMCKUX SI3BIKOB JISKHUT B Ipenenax 50-65%. Onpenenutsb
SHTPOMNUIO UX aa(paBUTOB.

30. Omnpenenuth MNPONYCKHYIO CIIOCOOHOCTH JTBOWYHOTO CHUMMETPUYHOIO KaHajla CO
CKOPOCTBIO MAHHMITYJSIIIUKM V7, B TPEIIOJIOKEHUH HE3aBUCUMOCTH IEPeaBaeMbIX CHMBOJIOB,
ecim p=0,8, g=0,2.

4.4, BOl'[pOCl)I K 3K3aMCEHY 110 ITMCHUIIJINHE

1. TlonsTtue naHbopManmu 1 HHGHOPMAIIMOHHOTO TIpotiecca. Onpenenenus. Buapl, cBoiicTBa
Y XapaKTEePUCTUKH.

2. JlerepMHHUPOBaHHbIE MATEMAaTHYECKNE METO/IbI TEOPUHN MH(OPMAIIMOHHBIX TIPOIIECCOB.

3. BepostHOCTHBIE METO/1bI TEOpUHU UH(GOPMAIMOHHBIX ITpoleccoB. CirydyaiiHble BETUYUHBI.
OCHOBHbBIE TIOHSTHUS U PACIPEICIICHUS.

4. Cayuaiinble npouecchl. Onpeaenenue. Iproguueckuil ciiydaiiHbli IIpoLecc.

5. llenu Mapxkosa. Onpenenenue. Iproauyeckue MapKOBCKHE MTPOLIECCH ¢ HEMPEPHIBHBIM
BPEMEHEM.

6. PaznuuHbIe TOAXO/IBI K ONMPEIEICHUIO IOHATHS HH(OPMAIIMH U KOJTHYECTBA
nndopmaruu. Heonpenenennocts u nHdopmanusi. Kormenius Beioopa.

7. TlonsTHE U CBOICTBA SHTPOIINU CUCTEMBI C TUCKPETHBIM MHOKECTBOM COCTOSHUN. Mepa
Xapmau, mepa [llennona u UX B3aUMOCBS3b.

8. IlonsiTue 1 CBOICTBA YCIOBHOI HTPOIHUU.

9. DHTponwus CUCTEMBI C HETIPEPHIBHBIM MHOKECTBOM cOCTOsTHUM. [ToHsATHE 1 CBOCTBA
mudepeHnaTbHON YHTPOIUH.

10. KonmuecTBo MHpOpPMALIMU KaK Mepa CHATOW HeorpeneneHHocTH. CBoiCTBA.

11. TIlonsTtue nHbOpMaKK U cOOOMEeHUs. ICTOYHUKN COOOIEHN U KaHAJIbI CBSI3H.
HenpepbiBHBIE 1 IUCKPETHBIE UCTOYHUKHU U KaHAJIBI.

12. MaremaTtndecKkre MOJIENN AUCKPETHBIX HCTOYHMKOB. H(OopMannoHHbIe
xapakrepuctuku. [TonsTiue nnpopmanroHHoii n30bITOUHOCTH. [IpOU3BOANTENBHOCTD
HCTOYHHKA.

13. JuckpeTHble KaHabl CBSI3U. MaTeMaTH4ecKre MOJENN JUCKPETHBIX KaHAJIOB.
Wndpopmannonnslie xapakTepuctuku. CkopocTs nepenaun nadopmanuu. IpomyckHas
CIIOCOOHOCT.

14. CornacoBaHue CTaTUCTHUECKUX CBOWCTB HCTOYHUKOB U KaHaoB. Koauposanue
cooOrienuii. OCHOBHBIE TEOPEMBI O KOJUPOBAHUU — TeopeMbl [[lennona.

15. Tlonstue 06 3¢ heKTHBHOM/ONTUMATHPHOM KOJIUPOBAHUU — CKATHH COOOIIEHUH.

D¢ dexruBnpie/onTumanbable Koabl. Kon Lllennona-®@ano. Kon Xaggmena.

16. IMonsTue coobmenus u curaana. Kiraccupukanus CUrHaJIOB.

17. TlonsTre o MOIYISAIUU U leMoayasauuu. OCHOBHbBIE BUABI MOIYJISLIUU.

18. Jluckpernsanusi HEPEPHIBHBIX CUTHAIOB. O0IIast MOCTaHOBKA 3a/1a4i AUCKPETU3ALINH.
PaBHoMepHas auckperusanus. Teopema KomenvHuxosa.

19. KsanToBanue curaanoB. KBaHTOBaHUE 11O BPEMEHHU U IO YPOBHIO (TIO aMIUTHTY/IE).

20. OO6miee npeacTaBiIeHUE O CUCTEMax MepeIadn JaHHBIX.

21. CraTucTUYecKUe XapaKTepUCTUKU KaHaioB. [lepBUYHbIC M BTOPUYHBIE CTATUCTUYECKHUE
xapakrepuctuku. [Tomexu. Knaccudukarus nomex. Vckaxkenus. Buasl nckaxxeHuH.
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22. OmmbOku. Mojenu moToka onMOOK B JUCKPETHBIX KaHAJax.

23. Metopbl MOBBIIIEHUS JOCTOBEPHOCTH Tepenaun nHpopmanuu. M306brounoe
xkonupoBanne. OOHapyKeHUE U KOppeKus omrOoK. Kiracchl KOppEeKTUPYIOUIMX KOOB.

24. Tlonsatue obpatHOi cBA3U. CUCTEMBI ITepejauu 1aHHBIX ¢ 00PaTHOMN CBS3BIO.
WudopmanmonHas u pemaromnias oopaTHas CBs3b.

25. O6mee npeacrapiaeHue o0 aganTauu. Mcnonb30BaHue afanTaiyy B CUCTEMAX MepeIavun
JTAHHBIX.

26. OOmue MpUHIMIIBI XpaHeHus: nHpopmaruu. Cxxatue naHHbIX. MHbOpMaIuOHHBIH
HOAXO0/1 K OLEHKE I0CTOBEpPHOCTH Npeodpa3zoBaHus nHpopMauu. CTpyKTyphl JaHHBIX U
CTPYKTYpbI XpaHEHHS.

27. NudopmannonHblii mouck. MHPOPMAIIMOHHO-TTONCKOBEIE cUCTeMBL. THpOopManoHHo-
HIOMCKOBBIE A3BIKU.

4.5. TunoBble 321aHUA IJI CAMOCTOATEIbHON PadoThI.
Tembl pedepaToB Al MOATOTOBKHU BBICTYIIEHUH M KOJUIEKTUBHOM TUCKY CCHH

1. Teopemuueckue 0crnosbvl UHPOPMAUUOHHBIX NPOUECCOE 8 MEXHUUECKUX CUCH eMAX.
[Tonsitne wHpopManuu u WHGOPMATMOHHOrO Mporecca. OmnpeneneHus. Bunbl, cBoiicTBa U
XapaKTEPUCTHKHU. DTarbl oOpamieHuss nHGOpMaIui B yrpasiisitomieil cucteme. CeMHOTHUECKUE
acreKThl HH(POPMAIIMOHHBIX MTPOLIECCOB.

Vuebno-memoouueckas numepamypa [1 — 4, 9].

2. /lemepmunuposannvie mamemamuiecKkue mMemoobl Mmeopuu UH@OPMAUUOHHBIX
npoueccos. TeopeTHKO-MHOXKECTBEHHBIE MeTOAbl. (OCHOBHBIC TIOHATHS TEOpUU Tpados,
MaTeMaTU4eCKON JTOTUKH. ANreOpandecKue METOIbI.

Vuebno-memoouueckas numepamypa [1 — 3, 9].

3. Bepoamnocmuuvie memoovl meopuu UHGOpMauuoHHuvix npoyeccos. CrydaitHbie
BEJIMYMHBI U MPOLECCHl. JProaudeckuil ciaydainbiii npouecc. Llenn MapkoBa. Dproauueckue
MapKOBCKHE TPOILIECCHl C HEMPEpPhIBHBIM BpeMeHeM. IlyacCOHOBCKMI MOTOK Cly4alHBIX
coObrTuii. Cyuaiinbie nporiecchl oormiero Tuna. CrekTpalbHOe MPEICTABICHUE CTAIHOHAPHOTO
CIIy4alHOr 0 IIpouecca.

Vuebno-memoouueckas numepamypa [1 — 3, 9, 10].

4. Paznuunvle nooxoovl K ONpedeneHul) NOHAMUA UHGopMauyuu u Koauuecmed
ungopmayuu. llennoctnas teopus uHpopmanuu. CeMaHTHYeCKas Teopus HWHOOpMAIUH.
AnroputMudeckas Teopusi HHQOpMAaIIHH.

Vuebno-memoouueckas numepamypa [1 -4, 9, 10, 13, 14].

5. Cooowenusn u cucnanwt. Ilpeodpazosanus cucnanos. IoHsatue coOOIICHUS U CUTHATA.
Knaccudukarust curaanoB. CraTHuecKMe W JIMHAMHYCCKHE CHUTHAIBL. HempephiBHBIE |
JIMCKPETHBIE. PeryispHble/IeTEepMUHAPOBAHHBIE W COydaiiHble. MaremMaTuyecKue MOJIEIH
CUTHAJIOB. PerynsipHble CHTHAIBI M UX XapakTepucTUKU. OmpenesieHne peryisspHOro CHrHaia.
OCHOBHBIE THITBI PETYISPHBIX CHUTHAIOB. IlepHOaMYECKHE W HEMEPUOJMUYCCKHE CHTHAJIBI.
CHeKTphl IEPUOIUYECKUX U HEMTEPHOJMUECKUX CUTHAJIOB.

Vuebno-memoouueckas irumepamypa [5, 7 -9, 11, 12].

6. Ilonamue o modynayuu u oOemooyaayuu. Monynsuuss curHaiza. Moaymsius
rapMOHHUYECKOro curHasia. OCHOBHBIC BHIBI MOAYISAIMHA. AMIUIMTY/IHAs, YacTOTHas U (hazoBas
Mo aysiisi. CIieKTpsl MOAYTHPOBAHHBIX CHTHAIOB. MOIYJISIIINS MMITYIbCHOT'O CUTHAIA. BHIbI U
0COOEHHOCTH HMITYJILCHOM MOIyisiiui. CIEKTpalbHBIA COCTAB CHUTHAJIOB IPH HMITYJIBCHBIX
BUaX MOJYJISIUH.

Vuebno-memoouueckas irumepamypa [5, 7 -9, 11, 12].

7. /luckpemu3ayusn HenpepviHbIX CUCHAN06. JIUCKpeTU3alrsl HENPEPBHIBHBIX CUTHAJIOB.
OOmiass mocTaHOBKA 3aJayd JUCKpeTH3auuud. PaBHOMepHass nuckperusanus. Teopema
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KorenpuukoBa. TeopeTuueckne W MPAKTHYCCKHE AaCMEKThl  HCIOJIB30BAHUS  TEOPEMBI
KorenpHukoBa. BoccTaHOBIICHHE HETTPEPHIBHOTO CUTHAA.
Vuebno-memoouueckas numepamypa [5, 7 -9, 11, 12].

8. Keanmosanue cucnanos. KantoBanue mo BpeMEHH M 1O YpPOBHIO (110 aMILTUTYJIE).
[TorpemHocT KBAaHTOBAHMUSI.
Vuebno-memoouueckas numepamypa [5, 7 -9, 11, 12].

9. O6o6wennsvle xapakmepucmuxu cuzHana u kanana. OobeM curHaia U 00beM KaHama.
CornacoBanue (pU3MUECKUX XapaKTEPUCTUK CUTHANIA M KaHaJla CBS3H.
Vuebno-memoouueckas irumepamypa [5, 7 -9, 11, 12].

10. Ilocmpoenue aoanmuenvix CII/] onsa agmomamusuposannozo ynpaeienus. Oo0ue
npuHIUIBL. OCHOBHBIE CTPYKTYPHI.
Vuebno-memoouueckas rumepamypa [9, 12].

11. Cmamucmuueckue memoovl uoenmugukayuu u KOHMPOIA COCHOAHUA
OuUCKpemHuuwix ycmpoiicme u kananog. OCHOBHbIE METObl U UX PEATN3alldsl B MHOI'OKaHAIbHBIX
CUCTEMax Iepe/layul JaHHBIX.

Vuebno-memoouueckas numepamypa [9, 12].

12. Xpanenue u nouck ungopmayuu. OOIKE NPUHIMIBI XPaHCHUS HHPOPMAIUU.
Cxarve naHHbIX. WH(pOpManMOHHBIA TOAXOM K OIICHKE JOCTOBEPHOCTH MpeoOpa3oBaHUs
uHpopmaruu. CTPYKTypbl [AaHHBIX W CTPYKTYpbl XpaHeHus. MHQPOpMaIMOHHBIN TMOUCK.
NudopmarimorHo-ionckoBbie cucTeMbl. H()OpMAaIHOHHO-TTONCKOBBIC S3BIKH.

Vuebno-memoouuecxas numepamypa [1 — 4, 9].

OcHoBHasi yyeOHas1 iuTepaTypa:

1. Jdymmn, B.K. Teopernueckue ocCHOBBI HH(POPMALMOHHBIX MPOIIECCOB U CUCTEM: YUEOHHK
[ B.K. {ymua — M.: U3xa.-toproBas kopropanus «Jlamkos u K°», 2004, — 348 c¢. (41 3x3. B BO
PI'PTY)

2. Kymukockuii, JI.d. Teopernueckne OCHOBBI HH(POPMAIMOHHBIX TPOIECCOB: y4eO.
nocobue / JI.®. Kynukosckuii, B. B. MotoB. — M.: Beicur. mik., 1987. — 248 c. (70 sk3. B b®
PI'PTY)

3. Heuaes, I'.'1. Teopust nHPOPMAIIMOHHBIX MPOIECCOB M CHCTEM: MeTOJ. ykazanws / ..
Heuaes; PI'PTY. — Pszans, 2013. — 20 c. (20 3x3. B b® PI'PTY)

4. Kopuunes, JL.II. UnpopmaninoHHble OCHOBBI Nepeaydl U XpaHEHHs! COOOIIeHUi: yueo.
nocooue / JLII. Kopuunes, H.U. Tlapdunosa; PPTU. — Ps3ans, 1993 — 68 c. (37 »x3. B b®
PTPTY)

5. boapos, O.A. Ilpuxinagnas teopust nHpopmauuu: yued. nocodue / O.A. boxapos, JLII.
Kopuunes; PI'PTA. — Ps3ansb, 2004. — 48 c. (68 2x3. B B® PI'PTY)

6. bapunos, B.B. Teopust uadopmariu: MeTos. ykas. k j1ad. padoram / B.B. bapunos, O.A.
bonpos, H.1. Ilapdpunosa; [Tox pen. Kopuunesa JI.IL.; PTPTA — Psazansb, 2005. — 63 C. (78 3k3. B
B® PI'PTY Ne 3710)

7. KoctpoB, b.B. OcHoBbl nudppoBoil mnepegayn U KoAUpOBaHUS HHPOpMauuu /
B.B. Koctpos. — M.: IECC, 2007. — 192 c. (80 »x3. B b® PI'PTY)

8. KoctpoB, b.B. OcHoBbl 1udppoBOii mnepeqayn M KOAMPOBaHUS WHPoOpManuu: yueod.
nocooue / b.B. Koctpos; PI'PTY. — 2-e u3n., mepepad. u pom. — Pszans, 2010. — 196 . (61 k3. B
b® PI'PTY)

9. UYepnsimeB A.b. Teopuss MHPOPMALMOHHBIX MPOIECCOB M CHUCTEM [DIEKTPOHHBIN
pecypc]: yuebHoe mocodbue / A.b. Uepneimes, B.®. Antonos, I'.b. CyroHoBa. — DiIeKTpoH.
TekcToBble JaHHbIe. — CraBpomnonb: CeBepo-KaBkasckuii deaepanbHbiii yauBepcurer, 2015, —
169 c. — 2227-8397. — Pesxxum nocryna: http://www.iprbookshop.ru/63140.html

JlonoTHUTEIbHASI JINTEpPATypa:

10. Bentnens, E.C. Teopus BepostHOcTel: yueOnuk s By30B / E.C. Bentnens. — 8-¢ u 10-
e u31., crepeorun. — M.: Beici. k., 2002. — 576 ¢. (230 k3. B B® PI'PTY)
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11. Urnaro, B.A. Teopus nHbopManuu M nepenaddl CUTHAIOB: YYeOHHK it BY30B / B.A.
UrnatoB. — 2-e u3n., nepepad. u gom. — M.: Paauo u cBs3p, 1991. — 280 c.(14 3x3. B b® PI'PTY)

12. Jlysun B.M. OcHOBBI (popMupoBaHus, nepegadyd U mpuema IUPpoBOH HHPOpMAIUH
[DnexTpoHHbIi pecypc]: yuedbnoe nocodue / B.W. Jlysun, H.I1. Hukutun, B.W. 'an3zukoBckuit. —
OnektpoH. TekctoBble nanuble. — M.: COJIOH-ITPECC, 2014. — 320 c. — 978-5-321-01961-0. —
Pexxum nocryna: http://www.iprbookshop.ru/26924 . html

13. Tpopumo B.K. Teopembl KOIMpOBaHHWS HEPABHO3HAYHBIMH CHUMBOJAMHU  JUIS
JTUCKPETHBIX KaHaoB 0e3 mryma [DmekTpoHHbIH pecypc]: moHorpadus / B.K. Tpopumos, T.B.
XpamoBa. — DJIEKTPOH. TeKCTOBbIe NaHHble. — HoBocuOupck: CuOupckuii rocyaapCTBEHHBIN
YHUBEPCHUTET TEJIeKOMMYHUKauuid u umHpopmaTtuku, 2016. — 80 c. — 2227-8397. — Pexum
noctyma: http://www.iprbookshop.ru/69561.html

14. Tloranos, B.H. Beenenue B Teoputo nadopmamuu: Yuedbnoe nocodue / B.H. Iloramnos. —
Cepusi: YHUBEpCHTETCKHE YUCOHUKHU U yaeOHbIe Tocodus. — M3natensctBo «PX/», 2014, — 152
c. — Pexxum moctyma: http://shop.rcd.ru/catalog/365/18302/

15. ®ypcos, B.A. Teopuss unpopmanuu: Yuebnuk / B.A. @ypcoB. — Camapa: M3a-Bo
Camap. roc. aspokocM.  yH-Ta, 2011. — 128 c¢. — Pexum  jgocryna:
http://www.twirpx.com/file/1777375/

16. Llpmm6an, B.I1. 3agaunuk no reopun nHGOpMALMK U KOJUPOBAHHIO: yueOHoe mocodue /
B.IL [pmbann. —  Jlenanpg, 2014. - 280 c¢. - Pexum  gocryma:
http://www.ozon.ru/context/detail/id/25824888/

5. Ilepeuenn pecypcoB HH(pOPMALHOHHO-TeIeKOMMYHUKAIIMOHHOH ceTH UHTepHeT
JJIS1 CAMOCTOSITE/IbHOM PadoThl, MOArOTOBKHU ped)epaToB M BbICTYILUICHU B
KOJUIEKTHUBHOM JTUCKYCCHH

1. DnexkTponHo-OnMbIMoTeYHass cucrtema «JlaHbp». — Pexxum goctyma: ¢ ar000ro KOMIbIOTEpa

PIPTY
6e3 maposist. — URL: https://e.lanbook.com/

2. DaekTpoHHO-OMOMMoTeuHas cucteMa «IPRbooksy. — Pexxum goctyna: ¢ mo00ro KoMnesoTepa
PI'PTY 6e3 naposns, u3 cetu Mutepuet o maponto. — URL: http://iprbookshop.ru/.

3. Dnekrponnas 6udanorexa PITPTY. — URL: http://elib.rsreu.ru/ebs/.

4. Hayunas snektpoHHas 6ubnmnoreka eLibrary. — URL:

http//e.lib/vIsu.ru/www.uisrussia.msu.ru/elibrary.ru

. bubnuoreka u hopym o mporpammupoBanuio. — URL: http://www.cyberforum.ru

. HattmonanbHbit oTkpbIThiil yHEBepcuTeT MHTYUT. — URL: http://www.intuit.ru/

7. UnpopmarmonHo-ciipaBovnas cucrema. — URL: http://window.edu.ru
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