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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma aucuurummubl (Moayinsi) «Teopuss mHbopManmMu U KOJUPOBAHUS
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec M aHaIUTHKA, YTBEP)KIEHHBIM MpUKa3oM MUHHUCTEpCTBA HAYKH M BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Wzyuenue aucuurniaunsl (Moxynsi) «Teopust nndopmanuu u KoIUpOBaHUS» OOECIIEUnBAET
riyOOKOe TMOHMMAaHHE CTOXACTHYECKHX IPOLECCOB, KOTOPBIE JIS)KAaT B OCHOBE COBPEMEHHBIX
MaTeMaTHUYECKUX MOJeNel, UCIOIb3YeMbIX Ul aHallu3a HEeOoIpeneIEHHOCTH U CIy4ailHOCTH B
CJIIOKHBIX CHCTEMax. OJTa AMCUUIUIMHA CIIOCOOCTBYET DPAa3BUTHUIO HABBIKOB KOMIIBIOTEPHOTO
MOJICJTUPOBAHUS U CUMYJISIIIUU CITy4YailHBIX SBJICHUHN, YTO KPUTUYHO JJIs IPUMEHEHUS B 00JIacTsX,
TaKUX KaK (PMHAHCOBBIN aHAIN3, MAITMHHOE 00Y4YEHNE, ONTUMH3AIINS aJITOPUTMOB U 0OecrieueHue
MH(GOPMALIMOHHON O€30MacHOCTH, TA€ TOYHbIE MPEICKa3aHus M YIpaBJICHUE PUCKAMU
HEBO3MOXKHBI 0€3 y4€Ta CTOXaCTHUECKUX (haKTOPOB.

MecTto 1ucuuIIMHBI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuumnianHa (MoayJib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata 1o HamnpasieHuio 38.03.05 busznec-unpopmaruka, npoduis buznec u aHaTUTHKA
¥ BXOJIUT B 4acTb, OPMHUPYEMYIO YIaCTHHKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH, biioka 1.

Juctunnuza (MOAyIb) SIBJSETCS] BHIOOPHOW M TOCTYIHA ISl U3y4deHus Ha 3 win 4 Kypce
B 6, 7, 8 ceMecTpax Ha BBIOOpP IIOCIE YCICIIHOTO OCBOCHHUS JUCHUIUIMH «OCHOBBI
MaTeMaTHUYECKOT0 aHaIn3a U JIMHEHHOU anreOppr» uiu «Marematnyeckuit ananu3» u «JIunennas
anreOpa u reomeTpusi» i «MaremaTruueckuil aHanu3. [IpoaBuHYTHIN ypoBeHb» + «JInHEHHAs
anrebpa u reometpusi. [[poaBUHYTHIN ypoBeHB» WM «MaTtemMaTuyeckasi CTaTUCTUKA» HIIH <«SI13bIK
nporpammupoBanus Python».

Heab u3yyeHus TUCHUILUIMHBI (MOAYJasA). (GOpPMHUPOBAaHHE y CTYACHTOB CHUCTEMHOTO
MOHMMAHUS MAaTeMaTU4YEeCKHMX OCHOB TeopuHu HH(OpPMALUU, METOJOB KOAMPOBAHHUS M HX
npuMeHeHus i 3¢ dekTuBHOW 00pabOTKH, Mepeaadyd M 3alluThl JTAaHHBIX B KOMITBIOTEPHBIX
CUCTEMAX.

3agauu u3yyeHus: AMCUUIIIMHBI (MOAYJIA):

— OBJI3JETh OCHOBHBIMU KOHLEMIUSMU TEOpUU HH(GOpPMAaLMU, BKIIOYash SHTPOIUIO,
B3aMMHYI0 MH(GOPMAIIMIO U MPOIMYCKHYIO CIIOCOOHOCTh KaHajla, /Ul OLIEHKH MH(POPMALMOHHBIX
MOTOKOB,;

— OCBOMTH Pa3pabOTKy U HCCIEIOBAHHE Pa3HOOOPA3HBIX KOJOB (TaKUX KaK OJIOYHBIE,
CBEpPTOYHbIE M apU(PMETHYECKHE), HANpPABICHHbIX HA CHIKEHUE OMMOOK Npu mepenade u
YJIy4IIEHUE CKATHUS TaHHBIX;

— aHAIM3HUPOBATh UCIOJIB30BAaHUS METOJOB KOJUPOBAaHUS B aKTyaJIbHBIX TEXHOJIOTHSX,
HanpuMep, JUIsl UCIPaBJICHUS OIMMOOK B KOMMYHHKALMOHHBIX CETAX M KPUNTOTpaQUUECKUX
CHUCTEM, C aKIICHTOM Ha IPAKTHUYECKOE MOJEIMPOBAHUE YEPE3 MATEMATHUECKUE BBIYMCICHUS U
IPOrpaMMHYIO peaIn3aluio;

— cdopmMupoBaTh yMEHHUS JI1 DPELIEHUS MNPAaKTUYECKUX MNpodsieM HHGPOPMAIMOHHON
3alUThl U COBEPLIEHCTBOBAHNUS AJITOPUTMOB B KOMIIBIOTEPHBIX IPUIIOKEHUSX.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS TOJIKEH:

3Hamb:

— OCHOBHBIE TIOHATHS U (pyHIIaMEHTaJIbHbIE TEOPEMbl TEOPHUH MH(pOPMAIMU (SHTPOIUS,
IPOMYCKHas ClIOCOOHOCTh, TeopeMbl LlleHHOHa);

— OCHOBHBIE IOHSATHS, KOHCTPYKLIMHM W CBOMCTBAa KIJIACCMUECKUX OJOYHBIX KOJIOB
(muneitabie, uknyeckue, bBUX, Puna-Conomona, Puna-Mamepa);

— OCHOBHBIE AJIEMEHTHI U MPUHLUIIBI paboThl coBpeMeHHBIX K010B (Typ6o-koasr, LDPC-
KOJIbI);
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— OCHOBBI IOCTPOCHHUS, KOJXMPOBAHUS U IEKOAUPOBAHUS MOISIPHBIX KOJOB;

— COBpEMEHHbIC HAMpaBiCHHUs pPa3BUTUS TEOPHUM KOIUPOBAHUS M UX POJb B
TEJIEKOMMYHHUKAIHIX;

ymembw:

— paccuMThIBaTh UHPOPMAIIMOHHBIE XapaKTePUCTUKN UCTOUHUKOB U KaHAJIOB (SHTPOMUS,
MPOITYCKHAs CIIOCOOHOCTb);

— aHAIM3HMPOBATh TApaMETPbl M HUCHPABJSIONIYI0 CIIOCOOHOCTH OJIOUHBIX KOJOB
(paccrosiHue, TPAHUIIBI);

— TMpPUMEHATH 0a30Bble AJITOPUTMBI JIEKOJUPOBAHUS JUIsI M3YUYEHHBIX KJIACCOB KOJOB
(cMHIPOMHOE JeKOAMpOBaHMeE, AeKoarpoBaHue koaos Puna-Conomona);

— aHam3upoBaTh 3(P(YEKTUBHOCTH HM3YYCHHBIX CXEM KOPPEKIHH OIIHUOOK (CKOPOCTh
nepesavyn, IOMEeX0yCTOMYUBOCTb, BEIYUCIUTENbHAS CII0)KHOCTH);

— BBIOMPATH MOAXOAIINE METOAbI KOJAUPOBAHMS JIJIsl TUIIOBBIX 3aj1ay Nepeauu JaHHbBIX;

enademp:

— HaBBIKAMM TNPUMEHEHHs ammapaTta Teopud WHGOpMaluu Jid OLEHKU MpeneabHbIX
BO3MOYKHOCTEH CUCTEM Iepeiadn JaHHbIX;

— METOJI0JIOTHEN CHHTE3a M aHAIN3a aJrOPUTMOB KOIAMPOBAHUS U JCKOJUPOBAHUS IS
MOJIIPHBIX KOJIOB;

— METOAaMH MPAKTHYECKOr0 MPUMEHEHHUsI COBpEMEHHBIX MeT010B Koauposanus (TypOo-
ko161, LDPC-kopp1, [lomsipabie KofbI);

— HaBBIKAMH aHAJM3a M CPABHEHUS MOMEXOYCTOWYMBBIX CBOWCTB Pa3IMYHBIX KIIACCOB
KOJIOB;

— TOHHMMaHUEM MPUHIUIIOB pabOThl AITOPUTMOB JEKOAUPOBAHUS Ha rpadax (aaropuTm
"Cymma-IIpoussenenue'/Belief Propagation).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Kommnerennyu, ¢opmupyembie B pe3ylbTaTe OCBOCHUS IUCHHUILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenmus Conep:xkanue HNuaukarop IlepedyeHb MIaHMPYyeEMbIX
KOMIETEeHI[UH KOMIETeHIUH pe3yJbTaTOB 00yUeHHs M0
JUCIHUIIMHE (MOYJII0)
VK-1. Cnocoben VK-1.1. 3HaeT METO/IbI MOUCKA U aHAJIU3a
OCYILIECTBIISTH TIOUCK, uH(popmanuu B 00JacTu
KPUTHUYECKHUI aHaTN3 AQHATUTUKHA, OCHOBHBIC TTPUHIIUITHI
Y CHUHTE3 KPUTHYECKON OLIEHKH UCTOUYHHUKOB
uH(popManuy, nH(OPMAIIUU U UX PEICBAHTHOCTH.
IIPUMEHSATH YK-1.2. YMeeT KpUTUYECKH OLICHUBATh
CUCTEMHBIH MOXO0/ HUCTOYHUKU MH(POPMALIUU U
JUIS peIlieHus CUHTE3UPOBATH JaHHBIC U3
MMOCTABIICHHBIX 3a7a4 Pa3IMYHBIX UCTOYHUKOB JIJIS
pelIeHus 3a/1a4, TPUMCHSITh
CUCTEMHBIN MOJXO] K aHAIIU3Y U
PEIICHUI0 KOMITJICKCHBIX MPOOJIeM
YK-1.3. HMmeeT npakTUYeCcKuil ONbIT paboThI
C COBpEMEHHBIMUA WHCTPYMCHTAMH
U TEXHOJIOTUSIMU ISl 00paboTKU
uH(popManuu, GopMyITUPOBAHUN U
CTPYKTYpUPOBAHUHU 3a/1a4 Ha
OCHOBE IOJIy4eHHOH HH(pOpMaIIH
OIIK-4. Cnoco0eH noHuMaTh OIIK-4.1. 3HaeT OCHOBHBIE MPUHITUIIBI PAOOTHI
TIPUHIIKITB Pa0OTHI WH(OPMAMOHHBIX TEXHOJIOTHH H
MH(OPMAIIMOHHBIX WX BJIMSHUE Ha OW3HEC-TIPOIECCHI
TEXHOJIOTHH; OIIK-4.2. YMeeT NCImonb30BaTh METOIBI 1
HCIOJIb30BaTh porpaMMHBIE CpelicTBa i cOopa,
uHpopmaruio, 00paboTKHM U aHaMM3a HHHOpPMAIUH,
METO/IbI U obecrneunBasi Ka4eCTBEHHYIO
MPOrPaMMHBIC WH(OPMAIMOHHO-aHATUTUICCKYIO
cpencTBa ee coopa, MOJJIEPKKY
00paboTKHU 1 aHaIN3a OIIK-4.3. HmeeT npakTUYECKUH OTBIT B
U1 UH()OPMAIIMOHHO- MPUMEHEHUN aHATUTUYECKUX
AHATUTUICCKOM WHCTPYMEHTOB IS TTOIJICPIKKH
MOAJIEP>KKH MIPUHATHS MPUHSITHS YIPABICHUYECKUX
YIIPaBIEHICCKUX peIIeHU B OpraHU3aIHsIX
pelieHui
IK-2. Cnocoben [K-2.1. 3HaeT OCHOBHBIE MAaTEMATUYECKUE
WCIIOJIb30BaTh METOJIbl U MHCTPYMEHTAJIbHBIE
COOTBETCTBYFOIINN CpEeJICTBA, PUMEHSIEMBIC JIS
MaTeMaTUYeCKHUi 00paboTKu U aHanu3a nHGOpMaIUu
anmnapar u [1K-2.2. YmeeT 3 (pekTUBHO UCIIONIB30BAThH
WHCTPYMEHTAIbHBIC MaTeMaTHYeCKU anmapar Jis

CpencTBa st
00paboTKH, aHamu3a U
CHCTEMaTH3aInN

CUCTEMATH3AINH JIAHHBIX U
perieHus mpodeccuoHaIbHbBIX
3aja4
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uH(pOpMAaIUU TIO TEME
WCCIIEJOBAaHUS IS
peleHus 3a1a4
npodeccHoHaIbHON
JeSTEIbHOCTH

[1K-2.3.

Hmeet npakTHYEeCKU OIBIT pabOTHI
C MHCTPYMEHTaMU aHaJIn3a
uHpOpMAaLIUU B paMKax
HCCIJIE0BATEIBCKUX IIPOEKTOB
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3. Temaruueckuii njiax

Nen/ HauMeHoBaHMe TpynoeMKocTh, aKaeMUYeCKHE YaChI
I pasjesia THCHUIIIHHbI Ounas popma T}(y
(MoyJst) Aynuropnasi padota | yourpo | Camocrosren | ("CKYMMH KOHTPOTE:
Jlekuun | CemuHApDI b bHast paGoTa ycneBaemocTH)

1 DHTPONHS U OCHOBBI 10 10 2 30 JlomarnHee 3a1anue,
KOJIMPOBAHHUS KomnokBuym
JIMCKPETHBIX HCTOYHHKOB

2 HenpepsiBaas Teopust 5] 5] 2 30 JlomarnHee 3a1anue,
HHGOPMALTHHU U Konnokuym
BapHAIMOHHBIC METOJIbI

3 Teopust 4 4 30 JlomariiHee 3a/1aHKe
MOMEXO0YCTOHYHNBOTO
KOJIMPOBaHMS: Oa30BBIC
MOHSTHSI U JINHEHHBIC
KOJIBI

4 [uknnyeckue Koasl U 10 10 2 30 JlomaiHee 3aganue,
koasl BUYX KonTponbHas pabora
3auem ¢ OyeHKoul 4 Hrorosas padbota

Hmoczo: 30 30 10 120
Oovem oucyunaunvt (Mooyns) 190
(6 ax. u.)
Oovem oucyunaunovt (M00yn)
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena
JMCHMIJIMHBI (MO1YJIs1)

Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

1 OHTPONHS i OCHOBBI
KOJMPOBAHUSI IUCKPETHBIX
HMCTOYHUKOB

KommgecTBo nHpOpMAIU B COOOIMIEHNN. DHTPOIHSI KaK KOJIHIECTBO
coOcTBeHHON MH(OPMAITIH. DHTPOIHUS CTAITMOHAPHOTO HCTOYHHUKA!
nepBasi ¥ BTopasi TEOPEMBI O TIpeiesie SHTPOITHH.

3amaya KOOUPOBaHHS PABHOMEPHBIMH KOJIAMU: TIOHATHE KOAa,
MOIIIHOCTb, TOOYKBEHHOE ¥ CIIOBAPHOE KOJUPOBAHUE, OJTHO3HATHAS
JIEKOJUPYEMOCTh, CKOPOCTh KOAUPOBAHHUS, MIPSIMBIE U OOpaTHBIC
TEOPEMBI

BricokoBeposTHBIE MHOXKECTBA ISl TUCKPETHOTO HCTOYHHUKA O€3
namsty. [Ipsimast 1 oOpaTHasi TEOpeMbl KOAUPOBAHUS CTAIHOHAPHBIX
HUCTOYHUKOB 0€3 MaMsATH PaBHOMEPHBIMH KOJIAMH

Onpenenenune 3proauyeckoro nctTounnka. Kommaectro napopmarmm,
MTOPO’KIaeMOE IPTOAMYECKAM UCTOYHUKOM: JIieMMa Mak-MwuiiaHa,
npsiMasi 1 00paTHasi TEOpEeMbl KOJAUPOBAHUS

[IpeduxcHbie u cypdukcHsie koapl. HepaserctBo Kpadra.
OnTuMansHBIE KOABL: IpsiMast u o0paTHas Teopembl. Metons! LllenHOHA-
®dano u Xaddmena.

2 HenpepriBaas Teopust
nH(pOPMAIUH H
BapUalMOHHBIE METOIbI

Huddepenumnansuas saTponus. f-AUBEpPreHINN U UX CBOUCTBA.
B3anmHas nHpopmanus B HENPEPHIBHOM CIIydae: LIEMHOE MIPABUIIO,
HEPaBEHCTBO 00pabOTKH MHPOPMAIINH, THBAPUAHTHOCTH. [luBepreHnnn
u nmposepka runore3. HepasencTBo @aHO: CBA3b B3aUMHOMN
rH(MOPMAITUH ¢ OMUOKON KIacCH(PUKAINH; CBS3b B3aNMHOM
rH(OPMAITIH CO CpeTHEN KBapaTUIHOHN OIIHOKOH B 3a/1a4e PerpecChy.
Bapuarronnas ¢popma JloHckepa—BapanxaHna i qUBepreHIIMN
Kynnbaka—Jletibnepa, CBA3b ¢ MOJICIIIMU, OCHOBAHHBIMH Ha SHCPTHUU.
HyansHocTh f-nuBeprenuuii, f-renepaTiBHas COCTI3aTENbHAS CETh.
HetipoceTeBbie olieHKH B3auMHOM nHpopMaiuu B popmax J[oHckepa-
Bapanxana (MINE-DV) u Hryena-Yaiinpaiita-/l»xopaana (MINE-
NWJ); yctpanenue cMmerenus B rpaauente. [IpuHmmmn
nH(OPMAITMOHHOTO OyTHUIOYHOTO TopubimKa. OTeHKa 0000maromei
CIOCOOHOCTH Yepe3 B3aUMHYI0 HH()OPMAIIHIO MEXTy BECaMU MOJIEIIN U
o0yyaromieit BEIOOPKOH.

Deep InfoMax. ABTOKOIUPOBIIMKHN KaK MAaKCUMH3aTOPBI B3aUMHOU
nHpopmanuu. Korrpactusabsie MeToab! (InfoNCE) kak HIXKHsIS OlleHKa
B3aUMHOH nHpopManuu. YTo TOBOPHUT Teopusi HHHOPMAIIUHU O
MIPOEKIMOHHBIX TosioBax. CornacoBaHue pacipeneseHni yepes
MaKCUMH3ALHUIO B3aUMHONW MH(DOPMAIHIH.

O60011IeHHBIE MOJICNTH, OCHOBaHHbIE Ha dHepruu. Auddysus kak
oOpaleHrue MapKOBCKOTO sijipa, Teopema [ 'upcanosa. OueHka B3aMMHOM
nHpopMmaruu gepes muddysuto (MINDE). [IpoeknmonHas B3auMHast
nHpopmaius 1 MakcumanbHast IPOSKIIMOHHAS 3aBHCHMAsT
WHGOPMAILIUS: TPOBEPKA CIIyYAHHBIX BEJIMUYMH HA HE3aBUCHMOCTb.

3 Teopus
MOMEXO0YCTOHYHNBOTO
KOJIUPOBaHUS: OA30BBIC
MOHATHSI U JINHEWHBIC
KOZBI

JBonuHbIN cuMMeTpUUHbIN KaHat u Teopema lllennona [IpomnyckHas
cnocoOHOCTh KaHana. biokoBsle u muHeiHbIe Konbl. [lopoxknaromas
Matpuna. JlekoanpoBanre o MakcuMyMy npaBaomnonoous. [psamas
teopema lllenHoHa.

CrangapTtHoe pacnosiokenue. JIngeps! cMexHoro kinacca. Konosoe
pPaccTOsSIHUE U MCTIPABIISIONIast CtocoOHOCTh. CoBepIIeHHBIE 1
KBa3MCOBEPIICHHBIE KOBI.

[IpoBepounas marpuna. JlyansHbli Ko, caMoayanbHble KOJbl. CHHAPOM
BeKTOpa. JlekoaupoBaHue o CHHAPOMY.

Kon, ncnpasnsrommii ogay omuOky. Kox XsMMuHTra: KoaupoBaHue u
nexoauposanue. I'panunpl Xsmmunra, Bapiramosa—I misbepra
(anrebpanueckuii anazgor o0patHoi Teopemsl LllenHoHa), CHHIIITOHA.
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4 Huxnmmyeckue Koasl U
koabsl BUX

Kon, ncnipapnsironiuii qee ommoOku. [{uknmueckue kopl. MUHUMaTbHBIC
MHOTOYJICHBI M ITUKJIOTOMUYECKHE KJ1acChl. [[TUKIMIHOCTh KOAa
X5MMHUHTA.

Konasr BUYX. JlokaTops! omiO0OK, MHOTOWIEH JIOKATOPOB. JInHeiHas
CIIOKHOCTH TOocienoBaTeabHoCTH. Teopema Meccu. Anroputm
bepnexkemna—Meccu aJist 1eKOAMPOBAHUSL.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMnepuoia OOy4deHHs I0JdydaeT WHAMBHUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIe eCTh NOJKIIOueHHe K ceT MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Ocoxun, A. H. Teopus undopmaruu : yueOHUK s By30oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

2. Kpyrnos, B. M. Cnyuaiiabie mpoueccsl B 2 4. Yacts 1. OcHOBBI 00111€# TEOpUH : yueOHUK

st By30B / B. M. Kpyrnos. — 2-e uzn., nepepab. u gon. — Mocksa : U3parensctBo KOpaiiT,
2024. — 276 c. — (Boicuee oOpaszoBanme). — ISBN 978-5-534-01748-9. — Tekcr :
anekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/536889.

3. OcokuH, A. H. Teopus nadpopmanmu : yueOHuK st By3oB / A. H. Ocokun, A. H.
ManbuykoB. — Mocksa : M3parensctBo FOpaiit, 2025. — 208 ¢. — (Bbicuiee oOpa3oBanue). —
ISBN 978-5-534-16333-9. — Texkcr : snexrponHsiid // Obpa3oBarenbHas maTdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

4. Kynpsmos, b. 1. OcHoBbI Teopuu kofupoBaHus: YuedHnoe nocodbue / Kynpsmos b.J1. -
CII6:BXB-Iletepoypr, 2016. - 400 ¢.ISBN 978-5-9775-3527-4. - Tekcrt : anektpoHHsbIid. - URL:
https://znanium.com/catalog/product/944069.

Hononnumenvnan r1umepamypa:

1. Hecrepoga, JI. }O. Teopus uucen : yueoHuk u npaktukym ais By3oB / JI. FO. Hecrepoga,
C. B. HanankoB. — 2-e u3n., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 152
c. — (Bwicmee obOpaszoBanue). — ISBN 978-5-534-20057-7. — Tekct : 31meKTpOHHBIN //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/568090.

2. I'mcun, B. b. JluckperHas MaremaTnka : y4eOHUK ¥ TPAKTUKYM uis By30B / B. b. I'nucus.
— 2-e u3M., nepepad. u gon. — Mocksa : U3znarensctBo FOpaiit, 2025. — 428 c. — (Boicuee
obpazoBanue). — ISBN 978-5-534-16763-4. — Texct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/577329.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BcexX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENbCKOM paboT 00yyarouXcsl, IPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MPaKkTUYECKOro) THMA, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
IIOMEUICHUA I CaMOCTOSTETLHON pa6OTI)I 1 IMOMCHICHUSA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I‘IeCKOFO
oOciy>kxuBaHus yueOHOro o6opynoBanus. [loMemmeHuss yKoMIIJIeKTOBaHbI CIIEHUAIN3UPOBAHHOM
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:
CTOJIAMU U CTYJIbSIMU;

KOMITBIOTEPHOU TEXHUKOU;
MEXaHUYECKUMU KAJIbKYJIATOPAMH;
CHeNHATU3UPOBAHHBIM 000PY/IOBaHUEM, BKITIOYAst IEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCTOJb30BAHUS WHBAJIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIBIOTEPHON TEXHHMKON C BO3MOKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraJja Ccblika
(u3maHus, Kypca, 1I0KyMeHTAa)

1. | Hayunas anektponHas oubnuoteka elibrary.ru | https://elibrary.ru/defaultx.asp
OoubnmMoTexa

2. | ba3a mannbix s I T-crienuanicros https://habr.com

3. | basa mannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmanbHeLi caiit MUHHCTEpCTBA HAYKH 1 https://minobrnauki.gov.ru/
BEICIIET0 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasoBanue" | https://www.edu.ru/

6. | Uadopmarmonnas cucrema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekmums nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX IIPU  OCYIIECTBICHUH
00pa3oBaTEeNFHOTO MpolLecca MO0 AUCIHUIUTHHE (MOJIYyJIe), B TOM YHCIIEe KOMILUIEKT JTMIIEH3UOHHOTO
NPOTrPaMMHOTO  OOECTIEYCHHUs, COBPEMEHHBbIE Mpo(ecCHOHANbHBIE 0a3bl  JaHHBIX U
MH(OpPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI:

HaumenoBanue 11O IMpousBoacrs JIunen3uonHoe / cBOOOIHO

0 pacnpocTpaHsiemMoe

OnepannoHHbIe CHCTEMBI:
Microsoft Imagine (Windows Client, 3apyOexxHoe JMLIEH3NOHHOE
Server)
bpay3sepsbi:
Sunexc.bpaysep OTEYECTBEHHOE | CBOOOHO PAaCIpOCTPaHIEMOe
Google Chrome 3apy0exHOe CBOOOJIHO PAacIpOCTPaHIEMOe
OducHble IPUIIOKEHHS
Microsoft Imagine (Visio, OneNote) 3apyOeKHOe JIMIIEH3MOHHOE
TeXstudio 3apyOexHOe CBOOOIHO paclpocTpaHsIeMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO PAacIpOCTPaHIEMOe
IMporpaMmMHOe o6ecnievuenne JIsi IVIAHNPOBAHNS H Y4eTa BPEMEHH:
Toggle app \ 3apyOexHOe \ CBOOOJHO paclpocTpaHsIeMoe
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Cucrembl ynpasJieHUsI IPOEKTAMU:

Microsoft Imagine (Project) | sapyGexHoe | IMIEH3MOHHOE
CucreMbl ynpaBJjeHus1 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexkHoe | IMIEH3HOHHOE

Cucrembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nuuensnonHOe
CnpaBo4HO-IpaBOBbIE CHCTEMbI:

Koncynsrantllntoc: cripaBo4HO- OTEYECTBEHHOE | JIMLIEH3MOHHOE
IIPaBOBasl CUCTEMA

CpeacTBa aHTUBHPYCHOM 3a1UTHI:
Kaspersky Endpoint Security mus OTEYECTBECHHOE | JMIIEH3MOHHOE
ousneca Cranmaptabiii Russian Edition
Cpenbl pa3padoTkm:

Visual Studio Code 3apy0eIKHOE cBOOOJTHO PACIIPOCTPAHICMOE
Bash (Unix shell) 3apyOexHOe CBOOOIHO pPacIpOCTpaHIeMOe
Anaconda 3apyOeKHOe CBOOOJTHO PACIPOCTPAHIEMOE
Robotic Operating System 3apy0eKHOE cBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe cBOOO/IHO PACHIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOE cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTnbl NPOrpaMMHBIX CPEACTB U OMOJIHOTEK:

AutoPsy 3apyOeKHOe CBOOOJIHO PACTIPOCTPAHSIEMOE
Interactive Disassembler (IDA) 3apyOeKHOe cBOOOJTHO PACIIPOCTPAHIEMOE

Cucremsl ynpasJjenus onoauorpaguyeckoil HHpopManmei:

Zotero \ 3apyOeKHOe \ CBOOOJIHO PACTIPOCTPAHSIEMOE
CepBuchl 1 CIyKObI:

Bind 3apyOeKHOe CBOOOIHO PaCIPOCTPAHIEMOE
Docker 3apyOeKHOe CBOOOJTHO PACIPOCTPAHIEMOE

7. MeToanuyecKkue H OIeHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouiecce u3yuenust aucuumiauHsl (Monyns) «Teopus nHpopManuu U KOJUPOBAHUS» B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HCTOIB3YIOTCS TaKHE BHJBI Y4EeOHOU paOOThI, Kak
JIEKIIMU, CEMUHAPBI, TOMAIITHUE 33/I1aHUs, KOHTPOJIbHAs paboTa, KOJUIOKBHUYM, a TAKXKe Pa3IHyHbIe
BU/Ibl CAMOCTOSATEIBHOW paboThl 00yUarouXCcsl MO 3aJJaHUI0 MpernojaBaTelis, HallpaBJIeHHbIE Ha
pa3BUTHE HAaBBIKOB npodeccroHanbHOI JIEKCUKH, 3aKpeIUICHUE MPAKTUYECKUX
npodecCHOHANBHBIX KOMIETSHIINN, TOOIIPEHNE HHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, TIOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JIEKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOAMMO OTMETHUTH BOMPOCHI WM MAaTepHaibl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMno/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOT0 (IPAaKTUYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yueOHOH IesATEeTLHOCTH, TPOBOAUMAs B YI€OHOM 3aBEICHUU IO
PYKOBOACTBOM TMpEmojaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycnenrHoi moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS € TEMOM
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3aHATUA W OCHOBHBIMH MaTCpHalaMu, YTOOBI MMETh BO3MOXKHOCTh AKTHBHO y4aCTBOBAaTh B
06CY)KI[€HI/II/I. Takxe 10Je3HO MNOATOTOBUTH BOIIPOCHL U UACU IJIA O6Cy)KI[eHI/ISI, YTO IMOMOXKET
FJ'IYG}KG IIOHATH MaTepUal U IPOAEMOHCTPUPOBATE 3aNHTCPCCOBAHHOCTD.

Homawmnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJICIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBIIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3kd M Jydllle yCBOUTh MaTepuai. Mcrmonb3oBaTh pas3jinyHble UCTOUYHUKU
uH(OpMaLKK, BKIIIOYasl yUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Koumponvnaa paboma — nuceMenHasi pabota ¢ HAOOpPOM 3a/1a4, KOTOPBIE HY)KHO PELIUTh
3a OrpaHHMYCHHOE BPEMSL.

Llenb KOHTPOJIBHOM PabOThI — MONYYUTh CHECHUAIBHBIC 3HAHUS 10 OJJHOM MM HECKOJIBKHM
TeMaM JUCLUUIUIUHBL ¥ IPOJEMOHCTPUPOBAThH HABBIKK UX NMPAKTHYECKOTO IPUMCHEHHSI.

Konnokeuym — ycTHble OTBETBI Ha BOIIPOCHI, CIIUCOK KOTOPBIX U3BECTEH CTYCHTY 3apaHee.

B mpomecce moAroToBKM K KOJJIOKBHYMY HEOOXOAMMO TMPOAHAIM3HPOBATH YUeOHBIE
MaTepHualbl, 03HAKOMUBLIMCH C JIEKLHUSAMM, YYEOHHKAMU U JONOJHUTEIbHBIMU HCTOYHHKAMH,
aKLIEHTUPYs BHMMAaHHME Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3gaTh CTPYKTYpHPOBAHHBIE
KOHCIIEKTbI, BbIJIEJIAsS OCHOBHBIE UJIEH, TEPMUHBI U (POPMYJIBL.

Camocmosmenvuas paboma — paboTa CTYICHTOB, HAaIlpaBlICHHAs Ha YIrIIyOJIeHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCHUIIINHBI (MOILYJIS).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMH
MaTepuaiaMy Mpyu MUHUMAIBHOM yYacTHH MpernoaaBaress. 3aaun CTy/IeHTa BKIIOYAloT paboTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE Y4eOHO-HUCCIIE0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHUBAHUSA Pe3y/JIbTATOB 00y4YeHH S 10 JUCHUILIMHE (MOAYJII0)

Kpurepun nosyvyeHusi ypoBHA ¥ OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
aucnuiuinHae (moayJie) «Teopust nHGopMaANMU U KOAMPOBAHUA»

OneHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OYEHKOU, TIPU HTOM TPOBOJUTCSA OLIEHKA KOMIETEHIH, c(HOPMUPOBAHHBIX IO
JTUCIUIINHE.

g oleHMBaHMS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM M IPOMEKYTOYHOM aTrTecTaluu
UCIIOJIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TPaIULMOHHOMN
NATHOAIIIBHOM LIKAIOH CIeIyIonM 00pa3oM, ecIi HHOE He yKa3aHo B cuiliadyce JUCHUIUINHBL:

Hecarudanabnas IIaTudannbHas Onenka3a |O0masi xapaKTepUCTHKA pe3yJbTara
OLICHKA OLICHKA 3auer 00yuyeHusi Mo TUCHUIINHE (MOTYJII0)

10 OTinuHO 3auTeHO CryneHt ITOJIHOCTBIO BIIAJICET

o) OTauubgo 3auyTeHo 3HAHUAMHU, H3JI0)KCHHBIMU B pa60t1e171

8 OTIH9HO 3a9TEeHO nporpaMme, MU TJIYOOKO OCMBICISET

muciuminHy. OH caMOCTOSITENIBHO U
JIOTMYECKH MOCJIE10BATEILHO OTBEYAET
Ha  BCE  BOMPOCHI,  AaKLUEHTUPYS
BHUMaHME Ha Hauboiee BaXXHOM.
YMeer aHaauM3upoOBaTh, CPAaBHUBATH,

DJIEKTPOHHBIN TOKYMEHT



JecsaTudanabHasn
OlleHKA

IIaTuodanabHas
OLICHKA

Onenka 3a
3ayer

O0mas xapaKkTepucTHKA pe3yabTaTa
00y4eHMsI MO QM CIHHUIJINHE (MOLYJII0)

KJIAaCCU(UITUPOBATH, 000011aTH,
KOHKPETH3UPOBAThH u
CHCTEMaTH3UPOBATh W3yUYCHHBIN
MaTepual, BBIJCIISIS KIIFOUYEBBIE
MOMEHTBI U YCTaHABJIMBAsl IPHUUUHHO-
CJI€ICTBCHHbBIE CBSI3U. YeTko
dbopMyIHpyeT  OTBEThI, YBEPEHHO
UHTEPIPETHPYET pe3yJIbTaTh
aQHAJIM30B U APYTUX HCCICIOBaHUH, a
TAKKE peIIacT CIOXKHBIC 3ajavu.
CTyIeHT XOpOIIIo 3HAKOM C METOJAaMH
UCCJICIOBaHMS, HCOOXOMMMBIMH JIJISt
MPAKTUYCCKON JCSITEIBHOCTH, U YMEET
CBS3BIBATH TCOPETHYECKHE ACIEKThI
UCLAILINHEI (Motyist) c
IPAKTHYCCKUMH 33/IaYaMH.

Xopo1iio

3auteHo

Xopomo

3auTreHo

CryneHr oOJramaer 3HAHUSIMU
npeaMeTa MOYTH B TOJHOM OOBbeMe
paboueii MIPOrpaMMBbl u
CaMOCTOSTEIIBHO, JIOTHYECKH
IOCJIC/IOBATEIbHO M BCECTOPOHHE
OTBEYaeT Ha BCE BOTIPOCHI,
aKIEHTUPYs BHUMaHUE Ha HamOoiiee
3HaYMMbIX MoMeHTax. OH ymeer
aHAJIM3UPOBATh, CpPaBHHBATh,
KJIaCCHU(UITUPOBATH, 000011aTH,
KOHKPETH3UPOBATh u
CHCTEMaTH3UPOBATh M3YYCHHBIN
Matepual, BBIICISAS €ro KIHOUYCBbIC
aCIeKThl U yCTaHABIUBAs MPUUYUHHO-
CIIC/ICTBEHHBIE CBsi3U. DopMmynupyer
CBOU OTBETHI, YBEPEHHO
UHTEPIPETHPYET pe3yJbTaThI
AQHAJIM30B U JIPYTUX WCCIICIOBAHHM, a
TaKKe pemaer CIIO)KHEIE
cCHUTyallMoHHbIe  3agaud. CTymeHT
XOpOIIO  3HAKOM C  METOJaMH
HUCCIIENOBAaHUs, HEOOXOAUMBIMHU JIJISt
NPaKTUYECKON  NESTETbHOCTH, U
yMEET CBS3bIBATh TCOPETUUECKUE
aCIIeKTHI TPEIMETA C MPAKTUICCKUMHU
3a7a4aMu.

YI(OBJICTBOPI/ITCJILHO

3autreHo

YI(OBJICTBOPI/ITCJILHO

3aureHo

CryneHt obnamaer 0a30BBIMU
3HaHUSAMHU MO JUCHUILTUHE (MOJYIIIO),
HO HCIBITHIBAET TPYJHOCTH MpHU
CaMOCTOSITEITEHBIX OTBETax "
UCIIOJB3YyEeT HETOYHbIE
¢dbopmynupoBku. B xo1e oTBeTOB OH
JIONyCKAaeT OIIMOKHM, KacaroIuecs
cytu BorpocoB. CTyaeHT crnocoOeH
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JMecarudanabuasi IlsTndannbHas Onenka 3a |O0masi xapakTepUCTHKA pe3yJbTara
OLIEHKA OLIEHKA 3a4er 00y4eHMsI MO QM CIHHUIJINHE (MOLYJII0)

pemarb TOJBKO CaMble TMPOCTHIC
3aJa4n n BlIaAceT JIMIIE
MUHUMaJTbHBIM HAa0OpOM METOJ/IOB
HCCIIENOBAHUA.

3 He cnan He 3aureno CryneHT He oBiajen o0s3aTeIbHbIM
He cnan He 3aureno MHUHHAMYMOM 3HAHHUH II0 npeaMETy U
1 He cnan He 3aureno | HE MOXKET OTBETUTH Ha BOIPOCHI,
JaXe €clid TMpernojiaBaTelib 3a/aeT
JIOMOJIHUTEIbHBIE HaBOJAIIHE
BOIIPOCHL.

N

Juctummaa (Moaynb) « Teopust HHGOpMAIIUU ¥ KOJUPOBAHUS» OIEHUBASTCS CIICAYIOIINM
obOpazoM:

AKTHBHOCTH Bec | KonnuectBo Onucanue
JloMamrHaue 3agaHus 5% 4 Habop 3ama4 o TeMaM HeaeH
Kontponbnas padora| 20% 1 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPbIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMS
Komnnoxsuym 50% 2 YcTHBIE OTBETHI HA BOTIPOCHI, CITUCOK KOTOPBIX
W3BECTEH CTYJICHTY 3apaHee
3auer ¢ oIeHKOn 25% 1 Urorosas pabota

®opmyJia pacuyéra HUTOrOBOM OHEHKM MO0 aucuumniauHe (moayiaw) «Teopus
uHpopmanuu u kogupoanusa»: «0,05 x cpennee 3a nomarnaue 3aganus + 0,2 X KOHTPOIbHAS
pabota+ 0,5 X komnokBuyM + 0,25 X 3a4eT C OLEHKON».

B pamkax u3ydeHHs AUCUUIUIMHBI (MOAYIISI) BO3MOXKHO TOJTydeHHe OOHYCHBIX OalIoB.

Texkyumii KOHTPOJIb yceBAeMOCTH 00y4AOUIUXCH M0 AUCHUIINHE (MOyJIe)

IIpumepHbIe foMalLIHUE 3aJaHUS
Jlomamnee 3aganne 1

1. Paccuuraiite suTponuio lllenHoHa ayis ncTouHnMka MHGOPMALUU C TPEMS CUMBOJIAMH,
umeromu BeposatHocTH 0.6, 0.3 u 0.1. OObscHUTE, UTO 03HAYAET MMOTYISHHOE 3HAYSHHE C TOUKU
3pEHUsl HEOIIPEIEICHHOCTH UCTOYHHKA.

2. Jlnsa nuckpeTHoro uctoyHuka c andasutoM {A, B, C} u BepostaocTsamu {0.5, 0.25,0.25}
IIOCTPOMTE ONTUMAaIbHBIN Ko 110 llleHHORy-MaHo. Beruucnure CpeiHIO IMHY KOAA U CPAaBHUTE
€€ C DHTPONUEN UCTOYHUKA.

3. O0wsacuute Teopemy llleHHOHa O KOmMpOBaHMM WCTOYHMKA Oe3 mryma. [lpuBemurte
IIpUMEp, KaK OHa MPUMEHSETCS Ul CXKATHUS TEKCTOBBIX JAHHBIX, U PACCUATANTE INPEAEIBHYIO
CKOPOCTb C)KaTHsl JJI1 UCTOYHHMKA C SHTponuel 2.5 6uta/cCuMBOIL.

4. PaccuuTaiiTe TPOIYCKHYIO CIIOCOOHOCTh OMHApHOIO CHMMETPHYHOIO KaHama C
BeposaTHOCThIO omubku 0.05. Hcnons3yiite ¢opmyny IllenHona u mocrtpoiite rpadux
3aBHCUMOCTH EMKOCTH OT BEPOSTHOCTH OIIMOKH [yt 3HaueHuit ot 0 g0 0.5.

5. [Ipoananu3upyiTe pealbHbId MPUMEP: PACCUUTANUTE SHTPONMUIO AHIVIMMCKOTO TEKCTa
(ucmonp3yiiTe 9acToThl OYKB: €=12.7%, t=9.1%, a=8.2%, ocTaibHbIE IO CTAHAAPTHBIM JAHHBIM).
[Tpennoxute, Kak MUHUMH3UPOBATh U30BITOYHOCTH /7S CokaTus (aiina.

Jlomainee 3aganue 2

6. [Toctpoiite mopoxknatonryro marpuity G juist smHenHoro koma (7,4) XoMMuHTA.
3akonupyiite coobuienue [1,0,1,1] 1 BEIUUCINTE KOJOBOE CIIOBO.

DJIEKTPOHHBIN TOKYMEHT



7. Jns koga ¢ nmposepounoit marpuueit H =[[1,1,0,1,0,0,0], [1,0,1,1,1,0,0], [0,1,1,1,0,1,0]]
OTIpeIeINTE MUHUMAIBHOE PACCTOSIHUE KOa M CIIOCOOHOCTh K Koppekiuu omuook. [IpoBepsbTe,
sBisiercs i Bexktop [1,0,1,0,1,0,1] kogoBbeIM cii0BOM.

8. OOBscHuTe MPUHLIMT PabOTHI K0J10B X3MMUHTA. [TocTpoiiTe NpOBEpOUHYIO MATPHILY IJIs
pacuiupeHHoro kojga XosMmmuHra (8,4) u paccuuTaiiTe CHUHAPOM Ui TOJYyYEHHOTO CJIOBa
[1,1,0,1,0,0,1,0] ¢ oiHO¥ OMIMOKOM.

9. Co3spaiiTe pocTolt auHEHHBIN koA (5,2) ¢ mopoxknatomen marpunei G = [[1,0,1,1,0],
[0,1,0,1,1]]. 3akoaupyiiTe aBa COOOIICHUS M BBIUKUCIUTE BEC KaXXJIOr0 KOJOBOTO CJIOBA.
Onpenenute MUHUMAIBHOE PACCTOSHHUE.

10. B mpaktuyeckom 3amanun: peanusyite B Python (unm ma Oymare) anroputm
KOJIMPOBAHUS M JEKOAUPOBaHMS I Koma XammuHra (7,4). IlporectupyiiTe Ha COOOIICHHUH C
BBEJICHHOW OIMOKOH ¥ MOKAXHUTE, KAK CHHIPOM BBISIBJISICT TTO3UIUIO OIIUOKHU.

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON padoThl

1. Paccuuraiite sHTpomnuio IlleHHOHa AN OUCKPETHOIO MCTOYHUKA € al(aBUTOM U3
YeThIPEX CUMBOJIOB, BEPOSTHOCTH KOTOPBIX paBHbI 0.4, 0.3, 0.2 u 0.1. OObsicHUTE, KAK U3MEHHUTCS
SHTPOIHS, €CIIM BEPOSATHOCTH CTaHYT PAaBHOMEPHBIMH.

2. Jlnst OMHAPHOTO CUMMETPHYHOTO KaHaIa ¢ BEPOSTHOCTHIO ommOKu p = 0.1 paccuuraiite
IOPOMYCKHYI0 crocobHocTs. IlpuBenure teopemy llleHHOHa M 00BsAcHUTE €€ 3HAUEHUE I
nepeJavyu JaHHbIX.

3. OnumuTe npuHUMI padOThl IMIMPOKOBellaTeabHOro Kanana. IlpuBenure mpumep ero
UCTIOJIB30BaHUsl B peasibHOM cetu (Hampumep, Wi-Fi) n mpoananmmsupyiite nmpeumyiiecTsa u
HEJIOCTAaTK!U 0 CPAaBHEHMIO ¢ KAaHAJIOM TOYKA-TOYKa.

4. Tloctpoiite mopoxnatomyto Marpuity G nmns koga Xosmmunra (7,4). 3akomupyirte
coobmenue [1,0,1,0] u momyuute KogoBoe cioBo. OnpeaenuTe MUHUMAIBHOE PACCTOSIHHE 3TOTO
KOJa.

5. O0OpscHUTE anredbpanyeckue OCHOBBI LMKIMYECKHUX KOJIOB Ha mpumepe koxa BUX.
[Toctpoiite mpoctoit nukianueckuid kox (7,4) ¢ reHepaTopHbIM MOJMHOMOM X3 + X + 1 u
3akoaupyiite Bekrop [1,0,1,0].

6. Onummre moctpoenue koo Puna-Comomona van koneunsiM niosieM GF(8). [IpuBenute
npUMep MPUMEHEHMs B CUCTeMax XpaHeHMs JNaHHbIX (Hampumep, CD-ROM) u o0bsacHuTe, Kak
OHM HCIIPABJIAIOT MMaKEThI OIIHOOK.

7. Hapucyiite pemeTyaTyro JuarpaMMmy Juis CBEPTOYHOIO Kojepa C TIeHepaTOPHBIMU
nosmmHoMamu (1, 1+D) u mamsareio 1. 3akogupyiite nociemaoBarenbHocTs [1,0,1] 1 00bsicHUTE, Kak
npUMeHsieTcs aropuT™ Butepou 11 1ekoaupoBaHusl.

8. OOmBsicHUTE MPUHIUI TIEpeMeXeH sl B TypOo-koaax. [IpuBeaute npuMep uxX MpUMEHEHHS
B cragmapre LTE w® onummmre, Kak WUTEpaTMBHOE JEKOJUPOBAHUE  IIOBBIIIAET
IIOMEXOYCTOMYHUBOCTb.

9. Onmummre rpad Tannepa ans npocroro LDPC-kona. O6bacuute anroput™m "Cymma-
[TpousBenenue" u ero poas B nekoaupoanuu. Kak LDPC-konbl cpaBHUBaIOTCS ¢ TypOO-KO1aMu
IO CJIO)KHOCTHU ¥ 3()(hEeKTUBHOCTH?

10. OObsicHUTE TpollecC MOJSApU3alMKM KaHaJToB B MOJSApHBIX Kojax. [loctpoiite
MOJIIPHBIN KO 111 =4 1 paccuMTaiTe EMKOCTHU NMOAKaHaANOB. [[puBeuTe mpakTHUECKUi TpUMep
UX HCIIOJIb30BAHUS B COBPEMEHHBIX CUCTEMAaX CBS3H.

IIpumepHbIe 3a1aHUA I KOJJIOKBHYMA
1. Yro rakoe suTponus llleHHOHa 1 Kak OHa U3MepseTcs?
2. Kak paccuuTarh SHTPOITUIO HCTOYHHKA C TUCKPETHBIM aJ(paBUTOM Ha MPUMEPE MOHETHI?

3. Uto Takoe B3auMHasi UH(OpMAIHS U KaK OHA OTJIIMYAETCsl OT SHTPOIUH?
4. O6bsicaute Teopemy llleHHOHA 0 KOAMPOBAHUM UCTOYHUKA 0€3 HIyma.
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Kaxk onpenenuTs mpoIycKHYIO CIIOCOOHOCTh KaHaa CBSI3U?
Paccunraiite S3HTpONMIO JIJIs1 HCTOYHHKA C BEPOATHOCTIMHU cuMBoJoB 0.5, 0.3, 0.2.
Urto Takoe n30bITOYHOCTH MHPOPMAIIUHU U KaK €€ MUHUMU3HPOBATH?
[IpuBenure npumep npuMeHeHus: Teopemsl lIleHHOHA B CKaTUM JaHHBIX.
Kak paccuurars cpeanroro juny koga no lllennony-dano?

10. Uro Takoe ycloBHAs SHTPOIUS U €€ poJib B TeOpuHu HH(popmarmu?

11. OO0mbsacHuTe TeopeMy LlleHHOHA 0 KOAMPOBAHUM KaHANA C IIYMOM.

12. Bbruucnure mpomycKHYO CIIOCOOHOCTh OWHApHOTO CHUMMETPHYHOTO KaHaja C
BEepOATHOCTHIO OmmOKH 0.1.

13. Kak sHTpomnus cBsizaHa ¢ 3PeKTUBHOCTHIO KOJUPOBAHUA?

14. [TpuBeaure nmpakTHueckuil mpumep pacuéra MHPOPMALMOHHBIX XapaKTEPUCTHK
TEKCTA.

15. Kakue orpannuenus HakiaapiBaeT Teopema lllenHoHa Ha nepenady JaHHbBIX?

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

Ne i/ 3aganue OtBer Kommnerenuus
1 Paccuuraiite saTponuto [lleHHOHA A1 AUCKPETHOTO 1.485 TIK-2

HCTOYHUKA C a()aBUTOM H3 TPEX CUMBOJIOB, BEPOSTHOCTH
KoTopbIX paBHbl 0.5, 0.3 u 0.2.

2 Onpenenure MPOIMYCKHYIO CIIOCOOHOCTH OMHAPHOTO 0.531 YK-1
CUMMETPUYHOTO KaHalla ¢ BEPOSITHOCTHIO ommOku 0.1.

3 HazoBute TN KaHana, rae OJUH MepeaTIuK epeiacT MupoxoBeraren YK-1
JAHHBIE HECKOJIBKUM NPHUEMHHUKaM OJHOBPEMEHHO. bHBIN

4 Paccunraiite MUHUMaNbHOE paccTossHUE kKomaa Xammunra (7,4). 3 YK-1

5 OmnpeaenuTe NOPSAIO0K KOHEYHOTO OIS st Koaa Puna- 8 YK-2
ConomMoHa, criocoOHOTO UCTIPABIATH 2 OIIUOKH B 7-
CHUMBOJIBHOM OJIOKE.

6 HazoBuTe MeTon AexoupoBaHusl, HCIIOMB3yEeMBIH B TypOO- UreparuBHoe YK-1
KOJIaxX JUIsl UTEPaTUBHOTO MCIPABJICHUS OIHOOK. JICKOJIPOBaHUE

7 PaccuunraiiTe EMKOCTE TOJIIPHOTO MOKAHAA ISl N=2 U 0.531 TIK-2
BeposiTHocTH onOKH (.1 B mepBoM mojKaHaJe.

8 HazoBute anroput™ neKoaupOBaHUsS, IPUMEHSAEMBIN IS Cymma- YK-1
LDPC-kon0B Ha ocHOBe rpada TanHepa. IIpousBeneHue

9 Onpenenure KOJUYeCTBO UCITPABIIAEMBIX OIIMOOK B KOJIE 1 YK-1
Puna-Mannepa RM(1,3).

10 PaccumnraiiTe CKOPOCTh CBEPTOYHOTO KOJa C TEHEPATOPHBIMH 0.5 IK-2
nosnmHoMami (1, 1+D) u mamsTsio 1.

11 HazoBute ocHOBHOE npumeHnenne ko1oB Puna-ComomoHa B Hcnpasnenue OIIK-4
cucTeMax XpaHeHHs JaHHbIX. MIAKETOB OLIMOOK

12 Ornpenennure MUHUMaIbHOE PACCTOSIHUE LIUKJIMYECKOTO KoJa 5 OIIK-4
BUX (15,7).

13 HazoBure npuHium, JieKaui B OCHOBE MOJISIPU3aLINK [Tonspuzanus T1K-1
KaHAJIOB B IOJISIPHBIX KOAAX.

14 PaccuwnraiiTe SHTPONHUIO 711 PABHOMEPHOTO PaCIIpeICIICHUS 2 IK-2
YeThIPEX CHMBOJIOB.

15 HasoBute Tun qeKkoaupoBaHus, UCIOJIb3YEMBIN B OJSPHBIX SC- OIIK-4
KOJaX JUIsl IOCJIEA0BATEIbHOrO MPUHATHS PELICHHUH. JIEKOJJMPOBaHHUE

16 Omnpenenure cTaHIAPT CBS3H, TA€ MPUMEHSIOTCS TYPOO-KObI LTE [K-2
JUIsl TIOBBIIICHHUS] TIOMEX0YCTOHYMBOCTH.

17 Hazoute Texuonoruto, rae ucnoibi3yiores LDPC-koxbr aiis 5G TIK-2
3aIUTHI JaHHBIX B ceTax 5G.

18 PaccuuTaiiTe mpomycKHYIO CIIOCOOHOCTD KaHajia 0e3 IryMa JUis 1 [K-2
andapuTa u3 2 CHMBOJIOB.

19 Ha3zoBute MeTO/1 ONITUMU3ALIMK KOJOB, YUUTHIBAIOIIUN Awnanuz OIIK-4
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KOMITPOMHUCC MCKAY CKOPOCTBIO U HOMCXOyCTOﬁqHBOCTBIO.

CJIOKHOCTHU

20

OmpenenuTe KOJIMIECTBO MOIKAHATIOB B TIOJIIPHOM KOJIE IS
n=8.

8

IK-2
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