degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBC,E[GHI/IG B TCOPHUIO KOAUPOBAHUA I/IH(l)OpMaLII/II/I
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: I''A. Bep0a, accucteHT

[Mporpamma obcyxieHa Ha 3acefjanny Kadenpbl MyJIbTUMEIUUHBIX TEXHOIOTHH 1 TenekommyHuKaruii 01.03.2020



AHHOTANMA

JlaHHBIM Kypc O3HaKOMMT CTYAE€HTOB C OCHOBHBIMU [PUHLIMIIAMU W aJTOPUTMAMU COKpPALLCHUS
WH(POPMALIMOHHON HM30BITOYHOCTH, JISKAIIMMU B OCHOBE KOAMPOBaHUS MHGpOpMauuu As e€ mepeaadd Mo
KaHajaM CBsi3U. B pamkax HaHHOro Kypca CTYOEHTbl O3HAKOMSTCS C OCHOBHBIMU IIOHATHSAMHM TEOPHUH
nH(POpPMALIU U METOIAMHU CTaTUCTHYECKOTO KoaupoBaHus. Kpome Toro, CTyIeHT MO3HAKOMHUTBCS ¢ 0a30BBIMU
MPUHIMIIAMH IOMEX0YCTOWYHMBOTO KOIUPOBaHUs. B pesynbrare mpoXokIeHus: JaHHOTO Kypca CTYJAeHTHI OymyT
oOyafgare JOCTAaTOYHBIMM 3HAHMSIMH O METONAX YCTPAaHEHUS CTAaTHCTUYECKOM W30BITOYHOCTH U
MIOMEX0YCTOWYMBOTO KOIUPOBAHUS [UIsl M3y4EHHs EPCIIEKTUBHBIX METOAOB U CHCTEM Iepeiadyl HHPOPMAIHH.

Kypc mpoxomut B sekumoHHOM ¢opmare. s yCcHnemHoro npoxoxkIeHus Kypca HeoOX0IUMO TOCEIIeHHE U
KOHCIIEKTUPOBAHHUE JICKIIUH M CaMOCTOsITeNIbHAsE paboTa ¢ IOTMOIIHUTENLHON JINTEPaTypOH.

1. leau u 3apauu

eap AUCUMNIMHBI

* W3y4YeHHE OCHOBHBIX NPUHIIUIIOB U AJITOPUTMOB COKPAIIEHUS U30BITOUHOCTH, JISKAIIUX B OCHOBE
KOJIMPOBaHUS BUICOMH(DOPMAIUH JUIS €€ TepeJladu 110 KaHallaM CBSI3H;

¢ MU3YYCHHEC OCHOBHBIX CTAHAAPTOB KOMIIPECCUU CTATUYCCKUX U ATUHAMHWYCCKUX H306p3)1(€HPII>1.

3amaum JUCIUTLIHHBI
* OCBOECHHE CTYJICHTaAMH MOAXOI0B ¥ METOOB COKpAIIEHUSI H30BITOUHOCTH BUICOMH(pOpMAIHH;

. NpUOOpETeHNEe IMPAKTUYECKUX HABBIKOB INPHMEHEHHS COBPEMEHHBIX METOJIOB U CTaHAapTOB
KOMITPECCHUHU CTAaTUYECKUX M JUHAMUYECKUX N300parkeHHI;

*  mpuoOpeTeHHe 3HAaHWW JUIi OPHEHTAIlMM B COBPEMEHHBIX TEXHOJIOTHSIX IH(POBOH mepemadn
BUJICOMH(OPMAIINU U BBIOOPA IEPCIIEKTUBHBIX CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaaqy, BBIAEISA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIICHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WH(GOpMalHu{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu




HPYMCHNMUU LD MULIVJIb3YCTMbIA MCT1UANK 1

[MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MO).ICJ'IGI71

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)

B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
* 00UIyIO CTPYKTYPY IUGMPOBBIX CHCTEM TIepeadur BUaeonH(popMaInm;
* OCHOBBI CTATUCTHYECKOTO (SHTPOIMIHOTO) KOIUPOBAHUS,
* METOJBI yCTPAHEHUS BU3YAITbHON N30BITOUHOCTH CTATUYECKUX U TUHAMHUYECKUX H300pKEHUM;
* CTaHJApPThl KOAUPOBAHUS CTATHUECKUX U JUHAMUYECKUX N300PaKCHH.

YMETh:
* MPUMEHSATh 3HAHUS OCHOB W CTaHAAPTOB BUICOKOIWPOBAHUS TMPH MOCTPOCHUHU, DKCILTyaTallud U
TEXHUYECKOM OOCITY>)KHBaHHUH ceTel IUPOBOH nepeaadu BUaeonH(OpMaIny.

BJIAJICTh:
* OCHOBHBIMH METOJIaMH yCTpPaHEHUS M30BITOYHOCTH BUACOMH(OPMAIINY U OIICHKH KadecTBa PabOTHI
3THX METOJIOB IPH JKCIUTyaTallii U TeXOOCTy)KMBaHUU MPOTPAMMHO-ANIAPATHBIX CPENCTB IU(PPOBOI
repenadn BUICONH(POPMAITNH;
. TEOPETUYECKUMU M DSKCIIEPHUMEHTAIBHBIMH METOJaMU HCCIEIOBAaHUS C UENbI0 H3YUYEHUS
MEPCIEKTUBHBIX METOAOB U CUCTEM BUICOKOMIIPECCHM.

4. Coep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OcHOBHBIE MOHATHUS TEOpUH ) 3 5
nHpopMaIun
) OO0mue uneu CTaTUCTUYECKOTO ) 4
KOJMPOBAHUS
3 MeTtoas! IpeaCTaBIeHMS LEIbIX YHCET 2 4 6
4 Y4ér cTaTUCTUYECKUX B3aWMOCBS3EH B ) 4
coo0ImeHnn
5 CrnoBapHOE KOAUPOBaHHE 2 4 6
6 Craructuueckoe MOAEINPOBaHNE 2 4
7 KonTtekctHoe koupoBaHue 2 4
8 KoM0OuHaTopHOE KomupoBaHue 2 4
9 JIvcKpeTHbIE KaHaJbl CBSI3U 0e3 MaMsITH 2 4
10 OcHOBBI MIOMEX0YCTOHYIHBOTO ) 4 6
KOJMPOBAHUS
11 BiokoBEBIE KOIEI 2 4
12 |CBépTouHble KOIBI 2 3
13 Huxnuyeckue Koabl 2 2
14 Komil C HHU3KOH IUIOTHOCTBIO MPOBEPOK 4 4
Ha uétHocTh (LDPC)
Nroro gacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. OcHOBHBIE TIOHATHUS TEOPUU HHPOPMAITUH

OcHoBHble ompeneneHuss Teopun uHpopmarmu. HMubopmanus, conepkamasicss B peann3aluu
CIly4ailHOW BEeJIMYMHBI. DHTpONHs (Mepa HEONPEAEICHHOCTH) CIyYailHON BETMYMHBI U €€ CBOMCTBA.
VYcnoBHas SHTPONUS NPU YCIOBUM, YTO 3aJaHO 3HAYEHUE APYIOW CIIy4allHOM BEJIWYHUHBI. YCIIOBHAs
SHTPOIUS NP yCIIOBUH, YTO 33J(aHa ApyTas cilydaiiHas BeIndynHa. MHOrOMEpHas SHTPOINMS, LIEMTHOE
PaBEHCTBO. DHTPONUS UCTOUHUKA. MI30BITOYHOCTD, €€ BHIIBL.

2. O01me uaen CTaTHCTUIECKOTO KOAUPOBAHUS

Knaccuduxamumst  METOJOB  CTaTUCTHYECKOTo  KoaupoBaHHs.  [loOykBeHHOe — KOAMpOBaHME.
Heo0xonrmoe 1 gocTaroyHoe ycliOBHE OAHO3HAYHOTO AEKOJUPOBAaHMUs, HEpaBeHCTBO Mak-MusuiaHa.
[MpedukcHbie Kombl u KomoBble JepeBbsi. HepaBeHctBo Kpadra. OOpatHast u mpsiMas TEOpEMEI
[llennona st noOykBeHHOTO KonmpoBanus. Kox nepemennoit anuubl. Anroputmsl Lllennona-dano
n Xaddmana. AnantuBHas peanu3zanus aaropurma Xagdmana. Kon Tancronia.

3. MeToap!l IpeacTaBIeHNs LEIbIX YUCeT

Hcnonb3oBaHue METOAOB NPEACTABICHMS LENBIX YHCEN B KaueCTBE METOJOB CTaTUCTHYECKOTO
KOJIMpOBaHUs. YHapHbIe Konbl. ['amMmma- u aenbra-koael Dnuaca. Koasl ['onmom6ba u Paiica. Omera-ko/s
Onucac u xoasl MBoH-Pons. Kog ®ubonayymn.

4. V4éT CTaTUCTUYECKUX B3aNMOCBSI3€N B COOOIIIEHUHA

bnounoe kogupoBaHWE MCTOYHHMKOB C MNamsAThio U Oe3. Mmes yHHBeEpCanbHOrO KOAWPOBAHHSL.
Apudpmernueckoe  koguposaHue. [IporpamMmHas  peanmmsanust — apupMETHYECKOro  KOAepa.
Accumerpuunas cucrema cumcienus (ANS). Komumposanme pmuu cepuii (RLE). Ycmosnoe
KOZINPOBAHUE.

5. CnoBapHO€ KOAMPOBaHHE
CewmeiictBa LZ-77, LZ-78. Anroputm LZW.
6. CTaTucTU4eCcKoe MOJEIUPOBAHHE

Metonst PPM. B3sBemuBanwe ¢ UCHONBb30BaHHMEM KOHTEKCTHBIX JiepeBbeB (CTW). Merox
HEHWPOHHEIX ceTell. J[nHamudeckoe MapkoBckoe koaupoBanue (DMC).

7. KOHTEKCTHOE KOAUPOBaHUE

AcconuarneHoe kogupoBanue bysHoBckoro. Meron bappoy3sa-Yumiepa.
8. KomOuHaropHoe KogupoBaHue

[TonsTre KOMOMHATOPHOTO KOAUPOBAHMUSL.

9. JluckpeTHble KaHaJbI CBSI3U 0€3 maMsITH

Marpuna nepexofssix BepostHocTed. Kanansl, cummerpudHblie 1o Bxoay. KaHanbl, cuMMeTpuuHbIe
o Beixony. IIponmycknas croco6HocTh. Jlemma 06 00paboTke maHHBIX. Jlemma oueHuBanus PaHo.
Teopewmsl LlleHHOHA U1 KaHAJIA C LIyMOM.

10. OcHOBBI TOMEXOYCTOWYMBOTO KOJUPOBAHUS



Crparerun aexkoaupoBaHus. Pa3neneHue BCero mMpocTpaHCTBA BBIXOJHBIX CHUTHAJIOB HAa OONACTH IO
MPUHLMIY HauMEHbIIEH BepoATHOCTH OmMOKU. BuiBog (opmysbl uist BeposTHOCTH omuOku. J[Ba
noaxoma — 0e3 OTKAa30B M C OTKa3aMH OT JAekoaupoBaHus. HempepeiBHble kaHaibl. Dopmyna
[llenHoHa a1 MpONycKHOM crnocoOHOocTH KaHaja ¢ OenbiM l'ayccoBeiM mymom. Dopmyna amns
MPOMYCKHOM CITOCOOHOCTH C IIBETHBIM [ ayCCOBBIM IITyMOM.

11. briokoBbIE KOIBI

O6mme moHsTHs. JliMHA, MONIHOCTH M CKOpOCTh Koma. [panmnbl Cunrintona, [lmorkuHa,
BapmamoBa—Inunbepra.  Jluneiitneie  kogwl.  Ilopoxparomass — marpuma.  KomupoBanme.
Cucremarnueckue kozpl. IlpoBepounas marpuna. CHHIpPOMHOE JAekogupoBaHue. PaccrosHue
JIMHENHOTO KOJa.

12. CépTouHbIE KOIBI

Crpykrypa cBEéprouHOoro kozaepa. OOpasyromme MONMHOMBEL — Pemérwaras — amarpamma.
JlexonupoBaHue CBEPTOUHBIX KOZIOB. Anroput™ Butepou. TypOokos.

13. Iluknuaeckue Koabl
Anrebpanueckue MeTobl OCTPOCHUS IUKIMYECKUX KOJOB. [lopokIaromuii MHOrowiIeH.
14. Kozapl ¢ HU3KOM MIIOTHOCTHIO TTpoBepok Ha uéTHocTh (LDPC)

[Hopoxpmatomass u npoBepouHast marpuubl. Kinaccudpukaums xomos LDPC. Iloctpoenue marpwui
konoB LDPC. Huknsl. Kogsr [Nammarepa. Kogst MakKest. Kogsr moBTopenus: Hakoruienust. [Ipumepst
ucnoib3oBaHus B crangaprax DVB. Metonsl nexonuposanust kogqos LDPC.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTALUN.

B mporecce npakTruecKnX 3aHATUH HCIIONB3YIOTCS MTPOrpaMMHEIe rakeTsl Matlab m Mathematica.
[Tpumeps! pacyeToB TUIOBBIX 33J1a4 TaKKe MPUBOIATCS B cpenax Matlab u Mathematica.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Hudporas o6padoTka m3obpaxkenuii [ Texct], [Monorpadus]/P. T'oncanec, P. Byuac , -M.,
Texnocdepa, 2012
2. Cxxarue TaHHBIX, U300pakeHuit u 3ByKa [ Tekct] : yue6. mocobue mist By3oB / 1. CanmomoH ; mep. ¢
aum. B. B. YenenkoBa .— M. : Texnocdepa, 2004 .— 368 c.
3. Hudpossie BuneonHpopMarrionHsie cucteMsl (Teopus u npakruka) [Tekcr]/B. I1. JIBopkoBuy, A. B.
JBopkoBuy, -M., Texnocdepa, 2012
4. DKOHOMHOE KoIupoBaHHe JuckpeTHor nHdopmanun [ Tekct], monorpadus/B. B. Cementok, -CI16,
CII6 TUTMO, 2001

JlomonHuTenpHAs IUTEpaTypa
1. decsare nexmuii o BeriBneram [Texct] / U. Jlobemmugnep. ¢ aarn. E. B. Mumenko ; mox pen. A. I1.
[eryxoBad - M. ; MxkeBckPerynsipaas u xaorudeckas auHamuka,2004, 2001
2. ITpumenenue BeitBineroB s [IOC [Teker]/T. - I. llltapk , -M., Texuocdepa, 2007
3. Bugeoxogupoanue. H.264 u MPEG-4 - crannaptel HoBoro nokosnenus [ Texcr] / A1 Puuapacon ;
riep. ¢ anm. B. B. YUensnkoBa .— M. : Texaocdepa, 2005 .— 368 c.
4. ludposas o6padoTka n3odbpaxkenuii [Tekcr] : [y4ueb. mocobue st By3oB] / b. fne ; nep. ¢ anm. A.
M. Usmaitnosoit .— M. : Texnocdepa, 2007 .— 584 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru — s3nexTponnas 6ubnmorexka dOusrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHuE).
3. http://benran.ru — GubNMMOTEKA MO ECTECTBEHHBIM HayKaM Poccuiickoii akajeMiu HayK.

4. http://minsvyaz.ru/ru/documents/ — HOpMaTHBHO-IIPABOBbIE JOKYMEHTH MUHHCTEPCTBA CBSI3U U
MacCOBBIX KOMMYHHKauuii Poccuiickoit @enepanuu

5. http://www.itu.int/pub/T-REC/ — Pekomennaninu Cektopa cTaHAapTU3AIMU TEJICKOMMYHUKAIUN
MesxayHaponHOTo coto3a eKTpocBsazn MCO-T

6. http://www.itu.int/pub/R-REC/ — Pekomennanun Cexropa paarocBs3u MeXIyHapoIHOTO COr03a
anexkrpocsszu MCO-R

7. http://www.etsi.org/standards-search/ — crangapThl EBponelickoro HHCTUTYTa CTaHAapTH3AINN
tenexkoMMmyHukanuid ETSI

8. http://www.ietf.org/rfc.html/ — noxymenTs! uHxeHepHoi padoueii rpymmnsl Matepaer RFC IETF
9. https://www.mathworks.com/discovery/sdr.html/ - popym MatLab SDR

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mporecce npakTruecKnX 3aHATHH HCIIONB3YIOTCSA MTPOrpaMMHEIe rakeThl Matlab m Mathematica.
[TpumMepsl pacdyeToB TUMOBBIX 337124 TAKXKe MPUBOAATCS B cpenax Matlab u Mathematica

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBHION caMOCTOSTENbHOW paboThl cTyaeHTa. B mporpamme
Kypca MpuBeIeHO MHHUMAJIbHO HEOOXOMMOE BpeMsi JIIsl padOTHI CTY/IEHTa HaJl TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

* YTECHHUE U KOHCIIEKTHPOBAaHHE PEKOMEHIOBAHHOMU JINTEPATYPHI,

*  mpopaboTky ydeOHOro Marepuana (10 KOHCIIEKTaM JICKIUH, CEMUHApOB, Y4EeOHOW M HaydHOMH
JUTEpPaType);

* pelIeHue 3a/1a4, IpeAIaraéMblX CTYICHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHSX,

* BBINOJIHEHHE paboT B BEIOPAHHBIX NPOTrPAaMMHBIX Cpeax.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3zpaGoTunk: I''A. Bep0a, accucteHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare m3ydyeHus IUCHUIUIMHBI «BBeneHHe B TEOPHIO KOAMPOBaHHS HH(pOpManum» oO0ydaromuics
JOJKEH:

3HATh:
* 00IIYyI0 CTPYKTYpY HU(POBBIX CUCTEM IIepeJay BUACOUH(POpMALINN;
* OCHOBBI CTATHCTHUYECKOTO (SHTPONUITHOTO) KOJUPOBAHMS;
* METOIbl yCTPAHEHUS BU3YaJIbHON M30BITOYHOCTH CTATUYECKUX M JUHAMUYICCKUX U300paKeHHIA;
* CTaHJIApPTHl KOAUPOBAHMS CTATHUECKUX M JUHAMHUYECKUX M300paskeHUH.

YMeThb:
* IIPUMEHATH 3HAHUS OCHOB U CTAaHJAPTOB BUACOKOIUPOBAHMS IIPU IOCTPOEHUM, IKCILIyaTalluu U
TEXHUYECKOM 00CTy)KMBaHUU ceTell nudpoBoil nepenayn BueconH(OpMAaLINU.

BJa/IeTh:
* OCHOBHBIMHM METOJaMH YCTPaHEHHs U30BITOYHOCTH BHACOMH(OPMAIIMM U OLEHKU KauecTBa PabOThI
3TUX METOJOB IPH SKCIUTyaTallMH U TeXOOCIYKMBAaHUU MPOrPaMMHO-AMIAPAaTHRIX CPEICTB IU(pOoBO
nepeaayy BUAeonHPOpMaLny;
. TEOPETUYECKUMHU U OSKCIEPUMEHTAJIbHBIMU METONAaMHU HUCCICAOBAaHUS C LEJIbI0 HM3Y4YEHHUS
MEPCIEKTUBHBIX METOAOB U CUCTEM BHIEOKOMITPECCHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Cnyuaiinas BenndrHa. MHOXXECTBO 3HAYCHHIA, paclpeiesieHue, CpeaHee 3HaYCHIE.

2. Undopmanus, copepkamascs B pealM3aldd CIy4yailHOH BeNWYMHBL. OHTponus (Mepa
HEOIIPE/ICJICHHOCTH ) CIYYaiiHOM BETTMYMHBI U €€ CBOWCTBA.



3. VYcnoBHas 3HTpPOMHS MPH YCIOBUH, YTO 33J]aHO 3HAUEHWE IPYTON CIydalHO BETUYMHBI. YCIOBHAs
SHTPOIUS IIPH YCIOBHH, YTO 33JaHa Jpyras cilydaiiHas BEIMYMHA.

4. MHoroMmepHasi SHTPOIUS, LEMHOE PABEHCTBO.
5. DHTpomnus ucToyHUKA. M30BITOYHOCTD, €€ BUIBI
6. Buabl cTaTuCTUYECKOTO KOJUPOBAHUSL.

7. Metoapl mpeACTaBICHUS IENbIX dncen. ['aMma- m jmenbra-Kombl ODnmaca, Kojbl omomba, Kombl
Paiica, omera-koasl Dnuaca u kol Meen-Pone, koasr dubonaqym.

8. Kogwl mepemennoii mmubl. HepaBenctBo Kpadra-Makmumnana. Pazgenumbie koabl. Kpurepwii
Capnunaca-Ilarrepcona.

9. becnpedukcusie konpl. KogoBoe nepeBo. Cpennss mnuHa koxa. Ilpsamas u oOparHas Teopembl
[ITerHOHA 111 KOAMPOBAHUS UCTOYHUKA. YCIOBUE MUHUMYMa CPEAHEN JUIMHBI KOJA.

10. Anroputmsl lllenHona-®ano u Xaddmana. [IpyUHIUNBI MOCTPOCHHS TaKHX KOJAOB, AITOPUTM
Xahdmana ¢ GUKCUPOBAHHOM TAOIUIICH.

11. birounoe u ycinoBHoe konupoBanue. Kon Tancromna.
12. Anroputwm rpynmnoBoro konupoBanust RLE. Accumerpuunas cucrema cuncienus (ANS).

13. Apudmerndeckoe konupoBaHue. [IpUHIMIBI aanTUBHOTO apH()METHYESCKOTO KOTUPOBAHHUS, €T0
addexTHBHOCTS. Peanu3aryst anroputma apuMeTHIEeCcKOro Kojiepa.

14. CrnoBapHbIE METO/IbI KOXUPOBAHUS JUCKPETHONW MH(DOPMAIUK: KIACCHUECKUE aNropuTMbl LZ-77 n
LZ-78. Anroputm LZW.

15. Craructuueckue METOAbl MOACTUPOBaHHUS IUCKpeTHOW uH(popManuu. Anroputmel PPM, PPMA,
PPMD, CTW.

16. KoHTekcTHBIE METOBI SHTPONUWHOTO KOAMPOBAHUSA. AccolMaTUBHOE KOAMpPOBaHHE bysHOBCKOTO.
Meton bappoysa- Yunepa.

17. IlpuHUMITEI KOOUPOBAHUS UCTOUHUKA cooOmieHuil. Teopema IllenHoHa 11 kaHana cBs3K O€3 MOMex
U C IOMEXaMHU.

18. Knaccudukanus moMexoyCcTOWIUBBIX KOJIOB.

19. Jlumelinple OO4YHBIE KOABL. MareMaruyeckoe OIMCAaHWE JIMHEWHBIX OJOYHBIX KOIOB.
[Topoknatomast 1 mpoBepodHas MaTpuilbl. CHHAPOM.

20. Koppexkrupytoimasi ciocoOHOCTh Kozia u paccrosHue XemmuHra. [ panumna Xemmunra. BepostHocTh
omubku nexonupoanus. IBK.

21. Konbl XeMMHHTa KaK IpUMeEp JIMHEHHBIX OJIOYHBIX KOJIOB.

22. Huknudeckue koabl. [lopokmaromias W MpOBEpPOYHAss MATPUILI IMUKIMYECKOro Koja. OOmiuid
MPUHLUT 1EKOAUPOBAHUS [IMKINIECKUX KOIOB.

23. [Ipumephl IUKIMYECKUX KOJOB: MuKimdeckue kombl Xammuura, CRC konbl, mBondnabie bBUX-konbr.
24. Koast Puna-Comomona. Mx ontuMansHOCTh. [IpHHIIUTIBL TEKOANPOBAHUS.

25. CBCpTO‘lHBIe KOABbI. CucremMaTH4YCCKUE CBCPTOYHBIC KOJBI. BrikansiBanue. I[I/Ial" PpaMMBbI COCTOSTHHI
1 KOOOBBIC PCHICTKU.

26. JlekogupoBanue cBepTOUHBIX KoJ0B. Jlekonep Butepou. Kectkoe n Msrkoe JeKoIupoBaHuUe.

27. TypOokomupoBanue. CBepTouHble H OJOYHBIE TYpOOKOABL. TypOOKOABI € TapauieIbHbIM
KacKaJIMPOBaHUEM.

28. JlexogupoBanue Typookonos. Anroputmsl MAP u SOVA.
29. HuzkorutorHocTHble koAbl Kitaccudukanus. MeToasl HOCTpOEHUS TPOBEPOYHBIX MaTPHII.
30. AIropuTMBI IEKOAUPOBAHUS HU3KOTUIOTHOCTHBIX KOIOB

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB JUISl IPOBEACHUS 3K3aMEHA:

OcHOBHBIE OIpeIeTIeHNs TeOpHH NH(pOpMaLny.

Hnudopmanus, copeprkamniascs B peau3aiy CI1yYaiHOW BETHYNHBI.

OHTponus (Mepa HEONPEACICHHOCTH) CITy4ailHOW BEIMYMHBI H €€ CBONCTBA.

YcnoBHas SHTPONMS IIPU YCIOBUH, YTO 33/1aHO 3HAYEHUE JPYIOM CIy4YallHON BEJIMYUHBI.
YcioBHas SHTPONUS IIPU YCIOBUH, YTO 33JaHa Apyras ciydaiiHas BeJIM4YMHA.

MHoromepHast SHTPOIHS, LIETHOE PAaBEHCTBO. DHTPOIHS UCTOYHUKA. VI30BITOUHOCTB, €€ BUIBI

NSk W=

Krnaccudukanus METOIOB CTATHCTUIECKOTO KOAMPOBAHUSI.



8. IloOykBeHHOE KOTUPOBAHHE.

9. HeoOxomuMoe w  JgocTaTOdHOE YCIOBHE OJHO3HAYHOTO JICKOMUPOBAHHS, HEPABEHCTBO
Maxk-Mwunnana.

10. IlpedukcHbIC KOJBI U KOJOBBIE AEPEBbS.

11. HepaBenctso Kpadra.

12. O6parHast 1 npsiMasi reopeMsbl LIleHHOHA /17151 TOOYKBEHHOTO KOJUPOBAHUS.
13. Kon nepeMeHHOM JUIUHBL.

14. Anroputmsl [llennona-®ano u Xaddmana.

15. ApantuBHas peanuzauus anropurma Xaddmana.

16. Kox TancTomna.

17. Ucnonb30BaHUE METONOB IMPEACTABICHUS LEIBIX YHCENI B Kauy€CTBE METOAOB CTATHCTHUYECKOTO
KOJIMPOBaHUA.

18. YHapHbIe KOJIBI.

19. 'amMma- 1 genbra-Kozbl Dauaca.

20. Kozst ['omom6a u Paiica.

21. Omera-xoas! Dnucac 1 koasl MBau-Poxs.

22. Kox ®uboHaqum.

23. BiiouyHOE KOMPOBaHUE HCTOYHUKOB C IAMSITBIO U 0€3.

24. Vinest yHuBEpCAIbHOTO KOAUPOBAHUSI.

25. Apudpmernueckoe Konuposanue. [Iporpammuas peanuzanus apupMeTHIecKoro Koaepa.
26. AccumetpuyHas cuctema curcieHus (ANS).

27. Koguposanue anun cepuii (RLE).

28. YcnoBHOE KOIMPOBAHUE.

29. CewmetictBa LZ-77, LZ-78.

30. Anroputm LZW.

31. Metonsl PPM.

32. B3BemmuBaHue ¢ UCTIOIb30BaHUEM KOHTEKCTHBIX nepeBbeB (CTW).

33. MeTto HEMPOHHBIX CETEH.

34. lunamudeckoe MapkoBckoe koauposanue (DMC).

35. AccomnmaruBHoe KoqupoBaHue bysHOBCKOTO.

36. Meron bappoy3za-Yusepa.

37. KoMOMHATOpHOE KOIUPOBAHKE

38. JluckpeTHbIC KaHAIbI CBA3H 0e3 maMsTH. MaTpulia epexoHbIX BEepOsSTHOCTEH.
39. Kanansl, ciMMeTprUYHbIE TI0 BXoAy. KaHanbl, CHAMMETpUYHBIE TIO BBIXOIY.
40. ITpomyckHast ctoCOOHOCTb.

41. Jlemma 06 00pabOTKe TaHHBIX.

42. Jlemma oueHuBanus PaHo.

43. Teopems! lllenHoHA 11 KaHAJIA C IITYMOM.

44. OcHOBBI TOMEXOYCTOMYNBOTO KOAUPOBAHUS

45. Crpareruu 1eKOupOBaHUS.

46. PazneneHne Bcero NMpoOCTPAHCTBA BBIXOAHBIX CHUTHAJIOB HA OOJACTH IO MPUHIMITY HAaMMEHBILIEH
BEPOSITHOCTH OLINOKH.

47. BeiBon GopMyIIBI J1s1 BEPOSITHOCTH OIIMOKH.

48. JIBa momxoma — 06€3 0TKa30B U C OTKa3aMHU OT JEKOANPOBAHUS.

49. HenpepbIBHBIE KaHAIIBL.

50. ®opmyna [llenHoHa 1S TPOMYCKHOM CITOCOOHOCTH KaHala ¢ 6ernbiM ['ayccoBbIM mryMom.
51. ®opmyra 11 MPOITyCKHOM CIIOCOOHOCTH C IIBETHBIM ['ayCCOBBIM IITyMOM.

52. biiokoBsle Koabl. OOIIHE TIOHATHS.

53. InuHa, MOIIHOCTh U CKOPOCTh KOAA.

54. I'panunsl Cunrirona, [lnorkuna, Bapmamosa—I unbepra.

55. JIunelinbie konel. [lopoxnaromas marpuna. Konuposanue.

56. Cucremarndeckue koasl. [Iposepounas marpunia. CHHAPOMHOE JEKOAUPOBAaHHE.
57. PaccTosHre TMHEHHOTO KOJla

58. Ctpykrypa cBEpTOUHOTO Koziepa. OOpa3yromme moJIHnHOMEI.

59. Pemiéruaras nuarpamma. JlekonnpoBaHue CBEPTOUYHBIX KOJOB.



60. Anroput™m BurepOu.

61. TypOoxog.

62. Anrebpandeckne METOJIbI MOCTPOCHUS ITUKITHYECKUX KOJIOB.
63. Ilopoxaaromuii MHOTOUJIEH.

64. Topoxaaromas u mpoBepouHas matpuilsl. Kinaccugukanus komos LDPC.
65. Iloctpoenne marpui konoB LDPC. [{ukisl.

66. Kogpl ['amarepa.

67. Konst MaxKest.

68. Kozpl mOBTOpEHNS HAKOTIEHUSI.

69. Ilpumeps! ucmonb3oBanus B crangaprax DVB.

70. Metons! nekogupoBanus kogos LDPC

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.
1. OcHOBHBIE OIpeeNIeHUs] TEOPUU HH(DOPMAITHH.
2. Metoas! nexonupoBanus konoB LDPC

buner 2.
1. Muadopmarus, coaepxaasics B peain3alii cly4yailHON BETUYNHBIL.
2. Ilpumeps! ucnonbp3oBaHus B cranaaprax DVB.

Kpurepun onennBanus
ommyHo (10) - BbICTaBIAETCS CTYOCHTY, IIOKa3aBIIEMy BCECTOPOHHME, CHCTEMAaTH3MPOBaHHbBIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCLHUILIMHBI U YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
omn4HO (9) - BBICTaBIsIETCA CTYACHTY, IOKa3aBIIeMy CBOOOJHOE ONEPUPOBAHKUE 3HAHUSAMHU YUeOHOU
MPOrpaMMbl TUCHUIUINHBI, BBITOJHEHUE 33aJaHNIl TBOPUECKOTO XapakKTepa.

OTJIIMYHO (8) - BBICTABJIACTCA CTYACHTY, IIOKAa3aBHICMY BJIAACHUC IMIPOrpaMMHBIM y‘{e6HBIM
MarepuajioM C HAJINMYUEM HECYIICCTBCHHBIX omubOK B I[CI‘/'ICTBI/IHX, CaMOCTOATCIIbHO HCIIPABIISICMBIX
ydamumces.

xopoto (7) - BBICTAaBIAETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuaj, rPaMOTHO U IO CyLIECTBY
U3J1araeT ero, yMeeT IPUMEHSTh MMOJYYCHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAeTCs B OTBETE I B
pelIeHnH 3a1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BBICTABISIETCS CTYACHTY €CJIH OH OCO3HAeT BOCHPOM3BEICHUE MPOTPAMMHOTO Y4eOHOTO
Marepuana, B TOM YHCJIE€ M DPa3IMYHON CTENEHU CIOKHOCTH, C HECYIIECCTBEHHBIMH OLIMOKaMH,
3aTpyIHEHUS B IPUMEHEHUH OTACIbHBIX HaBBIKOB.

xopomo (5) - BBICTAaBIAETCS CTYISHTY €CIH TEOPETHYECKOE COAEPIKaHHE OCBOCHO HE MOJIHOCTHIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM CPOPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBHIX CIy4asx OBbLIH
JIOIYTIEHBI ONTHOKH.

YIOBJIETBOPUTEIBHO (4) - BBICTABIACTCS CTYICHTY, [TOKa3aBIleMy (hparMeHTapHbIH, pa3pO3HEHHBIN
XapakTep 3HAaHUH, HEIOCTATOYHO TMPAaBHJIbHBIC (QOPMYIUPOBKH 0a30BBIX TOHITUH, HapyIICHHS
JIOTUYECKON TTOCIIeJOBATEIbHOCTH B M3JIOKEHUHM MPOrPAaMMHOIO MaTrepuala, HO IPU 9TOM OH BIajeeT
OCHOBHBIMH pa3/iellaMu Y4eOHOH MpOorpaMMbl, HEOOXOIUMBIMHU ISl TAIIbHEHIIETo 00y4YeHUSI 1 MOXKET
NPUMEHSTH [TOJTyYSHHBIC 3HAHUS 110 00pas3ily B CTaHIAPTHOW CUTYaIHH.

YIOBJIETBOPUTENBHO (3) - BBICTABISIETCS CTYACHTY B Cllydae OOJBIIOTO KOJIWYECTBA HENOYETOB U
HETIPaBUJIbHBIX OTBETOB, a TAK)Ke MACCHUBHOM paboTe B XOne 3aHATHH, MHOTHE ydeOHBbIC 3aJaHUs He
BBITIOJIHEHBI.

HEYIOBJICTBOPUTENBHO (2) - BBICTABISIETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJNBINEH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE YMEET HWCIOJIB30BaTh IOJYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEY/IOBJIETBOPUTENBHO (1) - BBICTABISETCS CTYACHTY, KOTOPHI HE OCBOMJ TEOPETUYECKOE |
MPaKTHYECKOE COIEpIKaHue Kypca, BCE BHIIIOJIHEHHbBIC yUeOHBIC 3aIaHHs COIEPIKAT rpyObIe OMINOKH.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



DK3aMeH NPOBOIUTCS B YCTHOH (hopme.

[Tpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromieMycs mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yuaroIerocs o OmieTy Ha yCTHOM 9K3aMEHE He JIOJDKEH MPEBBIIIATh IBYX aCTPOHOMHYECKUX YacOB.

Bo BpEMs IPOBCACHUS SK3aMCH O6y‘{aIOH_II/IeC$I MOT'YT IIOJIb30BAaTbhCA nporpaMMoﬁ JAUCIMITIIMHBI.



