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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouass mporpamma auctumuinHbel (Moayis) «Teopust wHGOpPMALMU U KOJUPOBAHHSY
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HayKH, Npopuiab MaTemaTuka M KOMIIBIOTEpHbIE HAyKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3zyuenne pucuurinabl (Moayist) «Teopust nHGOpMaLUU U KOJUPOBAHUS» TPEAOCTABISAET
MaTeMaTHYeCKUe WHCTPYMEHTHl JUIl aHajdu3a HEONpeleNEHHOCTH, ONTHUMM3AlMU Iepeladyn
uHpopMauu U pa3pabOTKH AJITOPUTMOB B O0JIACTH OONBIIMX JAHHBIX M HCKYCCTBEHHOTO
UHTEJUIeKTa. B ycnoBuAX mudpoBu3aluy oOLIecTBa 3Ta AUCLUILIMHA CIIOCOOCTBYET Pa3BUTHIO
KOMIIETEHIIMI B CO3JIaHMM HAJEKHBIX CHCTEM CBS3M, KpUNTOTpauu M MAIIUHHOTO OOy4YeHHS,
HOBBIINIAs KOHKYPEHTOCIIOCOOHOCTD BBIITYCKHUKOB Ha phIHKE Tpyna B IT-cdepe.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
MaremaTuka 1 KOMIIBIOTEpHBIE HAYKH M BXOJAUT B BapuaTUBHYIO yacTh biioka 1, hopmupyemyro
Y4aCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHH.

JucuumnrHa (MOIyib) SBJISETCSs BBIOOPHOM M JIOCTynmHa JUIsl M3ydeHuss Ha 4 Kypce
B 7w 8 cemecTpax Ha BBIOOP.

Heab u3yyeHus TUCHUILUIMHBI (MOAYJsA). (GOpPMHUPOBAaHHE y CTYACHTOB CHUCTEMHOTO
[OHUMaHMUS MaTeMaTHYEeCKUX OCHOB TEOpPHMM HH(POpPMALMM, METOJ0B KOJUPOBAHHUA U HX
npuMeHeHus s 3¢(eKTUBHONM 00pabOTKH, Meperadd U 3alUThl JaHHBIX B KOMIIbIOTEPHBIX
cucreMax.

3agauu u3y4eHust AMCHUIIMHBI (MOAYJIA):

— OBJAJETh OCHOBHBIMU KOHLEHIMUSMU TEOpUH HH(GOpPMALMU, BKIIOYas SHTPOIHMIO,
B3aMMHYI0 MH(GOPMAIIMIO U MPOIMYCKHYIO CIIOCOOHOCTh KaHajla, /Ul OLIEHKH MH(POPMALMOHHBIX
MIOTOKOB,;

— OCBOHTH Pa3pabOTKy W HCCIEIOBAHHE Pa3HOOOPA3HBIX KOJOB (TaKUX KaK OJIOYHBIE,
CBEpPTOYHbIE M apU(PMETHYECKHE), HANpPABICHHBIX Ha CHIKEHHE OLIMOOK HpHU Ieperadye u
YIIy4IIEHUE CKATHUS TaHHBIX;

— aHAIM3HUPOBATh UCIOJIB30BAaHUS METOJOB KOJUPOBAaHUS B AKTyaJIbHBIX TEXHOJIOTHSX,
HanpuMep, JUIsl UCIPaBJICHUS OIMMOOK B KOMMYHHKALMOHHBIX CETAX M KPUNTOTpapUUECKUX
CUCTEM, C aKIICHTOM Ha IPAKTHYECKOE MOJEIMPOBAHUE YEPE3 MAaTEMATHUYECKHE BBIYMCIICHUS U
MPOrpPaMMHYIO peaIn3aluio;

— cQopMupoBaTh yMEHHUS JI1 DPELIEHUS MPAKTUYECKUX MNpodsieM HHGPOPMAIMOHHON
3alUTHl U COBEPLIEHCTBOBAHNUS AJITOPUTMOB B KOMIIBIOTEPHBIX IPUIIOKEHUSX.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00Yy4YAKOLIUICS JOJIZKEH::

3Hamo:

— OCHOBHBIC TOHATHS M (QyHIAMEHTaIbHBIE TEOPEMbI Teopuru HH(poOpMauu (SHTPOMHS,
MPOITyCKHAas CIOCOOHOCTh, TeopeMbl LlleHHOHA);

— OCHOBHBIC TIOHATHS, KOHCTPYKIIMM M CBOMCTBa KIACCHYECKHX OJOYHBIX KOJOB
(nmuneitable, uknuyeckue, bBUX, Puga-Conomona, Puna-Mannepa);

— OCHOBHBIE AJIEMEHTHI U MPUHLUIIBI pab0Thl coBpeMeHHBIX K0/10B (Typ6o-koasr, LDPC-
KOJIbI);

— OCHOBBI IIOCTPOEHHUSI, KOJIUPOBAHUS U JEKOAUPOBAHUS MOJSPHBIX KOJOB,;

— COBpPEMEHHBbIE HANpABICHUS PA3BUTUS TEOPUUM KOJUPOBAHUS M HX POJIb B
TEJICKOMMYHUKAIIHSX;
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ymembp:

— paccyMThIBaTh HHPOPMALMOHHBIE XaPaKTEPUCTUKHA UICTOYHUKOB U KaHAJIOB (SHTPOIHS,
MPOITYCKHAs CIIOCOOHOCTB);

— aHAIM3MPOBATh TApaMeTPbl M HUCHPABJSIOIIYI0 CIIOCOOHOCTH OJIOUHBIX KOJOB
(paccrositHue, TpPaHUIIbI);

— TpUMEHATh 0a30BBIC AITOPUTMBI JCKOAWPOBAHUS IS M3YYEHHBIX KIACCOB KOIOB
(cMHIPOMHOE IeKOAMpPOBaHUE, JeKoaupoBanue kojoB Puna-Conomona);

— aHaM3upoBaTh 3()(HEKTUBHOCTH HM3YYCHHBIX CXEM KOPPEKIMH OIIMOOK (CKOPOCTh
nepeiauu, MOMeX0yCTOMYMBOCTb, BBIYUCIUTEIbHAS CI0XKHOCTB);

— BBIOMPATH MOAXOASIINE METO/IbI KOJMPOBAHUS JJIsl THTIOBBIX 33J1a4 Mepeaadyn JaHHbBIX;

6nadems:

— HaBbIKAMM NPHUMEHEHMs amnmapara TEOpHH WH(GOpPMAlMU A OLUEHKH MpeAeiIbHBIX
BO3MOXKHOCTEH CHCTEM Iepe/iauu TaHHbIX;

— METOJOJIOTHEH CHHTE3a U aHAIM3a ANTOPUTMOB KOJIUPOBAHUS M JCKOIMPOBAHUS IS
HOJISIPHBIX KOJIOB,;

— METOoJaMH MPAKTUYECKOro MPUMEHEHHUSI COBPEMEHHBIX MeTo10B Koauposanus (Typoo-
ko161, LDPC-kopp1, [lomsipabie Kozbl);

— HaBBIKAMH aHAJM3a M CPABHEHUS MOMEXOYCTOWYMBBIX CBOWCTB PA3IMUYHBIX KIIACCOB
KOJIOB;

— TOHMMaHHEM IPUHIMIIOB pabOTHI alTOPUTMOB JIEKOAMPOBaHUS Ha rpadax (anropurm
"Cymma-IIpounssenenue'/Belief Propagation).
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00YyUJaIOIIUXCSL:

Komnerenuus Conep:xanue HNupukatop [epeuens njaHNpyeMBbIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JAMCUHMILIMHE (MOXYJII0)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
TIOWCK, KPUTHYECKHI aHaJIH3 WHPOPMALIUK B 00JIACTH
U cUHTe3 uHpopmMauuy, HCKYCCTBEHHOT'O MHTEJICKTA,
HIPUMEHSTh CUCTEMHBIH OCHOBHBI€ ITPUHIIHUIIBI KPUTUIECKOM
MOJXOJ TSl peIeHHUs OILIEHKW UCTOYHHKOB HH(OPMALIUU U UX
MOCTaBJICHHBIX 3a/1a4 peNeBaHTHOCTH
YK-1.2. YMeeT KpUTUYIECKH OIICHUBATh
WCTOYHUKHU UH(OpMALUHU U
CHHTE3MPOBATh JaHHBIC U3 Pa3INYHBIX
WCTOYHUKOB ISl PELICHUs 3ajad,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aQHAIU3y U PEIICHUIO KOMIIEKCHBIX
mpo0iieM
YK-1.3. HMeeT npakTHUECKHUIA OTBIT pabOTHI C
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH JJT1 00pabOTKH
nHpopMaIuu, GOpMyITUPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
noJy4eHHol nH(opMamu
YK-2. CriocobeH onpeaensTe Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE IPaBOBBIE
3a1a4d B paMKax HOPMBI, PETYJIMPYIOIINE AEATETbHOCTD
MOCTaBJICHHOH LIeJIN U B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BBIOUPATH ONTUMAITEHBIE METO/BI ¥ IOAXO/IbI K ONPE/ICTICHUIO
CHOCOOBI MX peIIeHHS, Kpyra 3a7a4
UCXOJIS U3 NEUCTBYIOIINX YK-2.2. YMmeeT onpenensaTe Kpyr 3a1a4 B
MPaBOBBIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIIIUXCS PECYPCOB U ONTUMAJILHBIE CIIOCOOBI PEIICHUS
orpaHUYeHHN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHUYEHHUs
YK-2.3. NmeeT npakTUYECKH OTIBIT
MPUMEHEHUS 3HaHUH O MTPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusx, pa3paboTKy U peanu3anuu
peleHnd B COOTBETCTBUH C
YCTaHOBJICHHBIMU OIPaHUYCHUSIMU
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
W HCTIOJIh30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a 1
¢byHaaMeHTaIbHbBIE 3HAHUA B CMEXXHBIX JUCLUUILINH; METOABI U
001acTH MaTeMaTHYECKOTO MIOJXO/IbI, HCIIOJb3yEMbIE B Pa3IMIHBIX
aHam3a, KOMILIEKCHOTO U 00acTsiX MaTeMaTuKu
(GYHKIIMOHAILHOTO aHAaJIH3a OIIK-1.2. YMeeT mpuMeHsITh MaTeMaTHIeCKe

anreOpbl, aHATTUTUIECKOM
TEOMETpPHH,

METOABI AJIS PEIICHUS
npoecCuOHAIBHBIX 3a1a4
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nuddepeHInanbHOR
TE€OMETPHUH U TOMOJIOTUH,
IudQepeHInanTbHbIX
YPaBHEHUH, TUCKPETHON
MaTeMaTHKH U
MaTeMaTHYCCKOM JTOTHUKH,
TEOPUHU BEPOATHOCTEM,
MaTeMaTHYECKOU
CTaTHCTUKHU U CITy4alHBIX
MIPOLIECCOB, YHCIECHHBIX
METOJIOB, TEOPETHUECKON
MEXaHUKH B

OIIK-1.3.

NmeeT nmpakTUUEeCKUNA OMBIT
pa3pabOTKH U peaTm3aIus
MaTEMaTHYECKUX MOJICIICH B
po(heCcCUOHATBHOMN NCATENbHOCTH

poheCcCUOHANTBHOMN
JEeSITeIbHOCTH
OIIK-4. CnocoOeH HaXOINTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHAJIM3UPOBATH, MaTeMaTHYecKOro arnmapara,
peanr30BbIBATH IPOTPAMMHO CBSI3aHHOTO C IPOEKTUPOBAHUEM,
Y UCIIOJIb30BaTh Ha pa3palboTKOi, pealu3aliei U OlEeHKOM
IpPaKTHKE MaTeMaTHIECKHE Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
QIITOPUTMBI, B TOM YHCIIE C HpPOrpaMMHBIX KOMIIEKCOB B
MPUMEHEHUEM COBPEMEHHBIX Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JeSITeTbHOCTH
OIIK-4.2. YMeer Ucronb30BaTh 3TOT
MaTeMaTHYEeCKUH anmapar B
npodeccnoHabHOM A TETbHOCTH
OIIK-4.3. NmeeT npakTU4eCKUN OTBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYecKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3palboTKOi, pealn3aliei U OlEeHKOM
Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
HPOrpaMMHBIX KOMIUIEKCOB B
Pa3IMYHBIX 00IACTSIX YETOBEUECKOM
JIeSITeTbHOCTH
[K-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTBIO, 0OOCHOBHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYeCKOTro JI0Ka3aTebCTBa U
aHATM3UPOBATH TIOTyYEHHBIC aHasm3a pe3yabTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (bopMyaHpOBaTH MaTEMaTHIECKHE
KOMITBIOTEPHBIX HayK 3a7a4, IPUMEHSATh CTPOTHE METOIbI
JIOKa3aTeNbCTBA U aHAITM3HPOBATh
MOJTyYEeHHBIE PE3yIbTAThI
I1K-1.3. Hmeet onbIT paboThI ¢ 331a4aMU B
001acTH MaTEeMaTHKH U
KOMITBIOTEPHBIX HAyK, BKIFOUYAs
MPUMEHEHUE MaTeMaTHUECKIX METOJIOB
JUTS PELICHUS IPaKTHYECKHX 3a1a4
[K-2. CriocoOeH pemarb THIIOBBIE I1K-2.1. 3HaeT OCHOBBI MH)OPMALIMOHHON U

3a1a4yu pohecCuoHaIbHON
NEITENILHOCTH B 00JIacTH
I/ICKYCCTBCHHOFO

Ooubnmorpaduueckont KyabTyphl, a
TaKOKe MPUHIUIBI HHPOPMATHOHHOM
6€301acHOCTH ¥ MPUMEHEHUS
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HHTEIUIEKTA, OMHPAsiCh Ha
HHGOPMAITHOHHYIO H

UH()OPMAITHOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B IPOGECCHOHATBHOM

oubnuorpaduveckyro JeSITeIbHOCTH

KyJIbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3 (heKTHBHO HCIIONB30BATh

MHQOPMAIIIOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHBIE

KOMMYHHKAI[HOHHBIE TEXHOJIOTHH JUTS PEIICHHS

TEXHOJIOTHH ¥ YYUTHIBAS CTaH/IAaPTHBIX 3a1a4

OCHOBHBIE TPeOOBaHMUS npodecCHOHAIBHON IeATEHHOCTH,

MHPOPMAaITMOHHOH YUYHUTBIBasi TPEOOBAHUS

Oe3omacHoCTH WH(GOPMAITMOHHON O€301MacHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
WHPOPMALTMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMU B 00J1aCTH
HCKYCCTBEHHOTO MHTEIJIEKTa, BKITIOYAst
cobimoteHre HOpM HH()OPMATOHHOM
0e30macHOCTH
T1K-3. Crioco0OeH NPUMEHSITh [1K-3.1. 3HaeT OCHOBHEIE METO/IBI

METO/Ibl MATEMaTHYECKOTO U MaTeMaTHYeCKOro 1

ITOPUTMHUYECKOTO ITOPUTMUYECKOTO MOJCITUPOBAHUS, &

MOJETHPOBAHUS IS TaKOKe X MPUMEHEHHUE ISl PeIICHUS

peleHHs KaK TEOPETUYECKUX U MPUKJIAJHBIX 3a/1a4

TEOPETHUUECKUX, TaK U [K-3.2. YMeeT NpUMeHsTh METOIbI

NpPaKTHYECKUX 3a/1a4 B MaTeMaTHYeCKOTo 1

paMKax npogecCHOHATBHON ANTOPUTMHUYECKOTO MOCTHPOBAHUS

JeSITeTbHOCTH JUTSL aHAJIN3a U peIeHHs Pa3THIHbIX
3aja4 B 00J1aCTH MaTEeMaTHKH U
KOMITBIOTEPHBIX HayK

I1K-3.3. HMeet OnBIT HCIIOTIB30BAHUS METOAOB

MaTeMaTHYECKOT0 U
AITOPUTMHYECKOTO MOEITUPOBAHUS
IIPY PELIEHUH TEOPETHUECKUX U
NPUKJIAIHBIX 337a4 B
npodecCHOHAIBHON 1eATEbHOCTH

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
1 HaunmenoBanue Ounas ghopma TKY
pa3aena THCOUIIITHHBI KonraxkTHas (Tekymui
(Monyas) pabdoTa Komrpos CamocrosiTesb KOHTPOJIb
Jlekuun | Cemunap Hasi paboTa ycmeBaeMocTu)
bl
1 OCHOBBI TEOPHH 2 4 7 Jlomarraee 3amanue
nHpopMaIuu [ToaroToBka k
CEMHUHAPY
2 JuckpeTHbie KaHAIIbI 2 4 7 Jlomarmnee 3agaHue
3 JIuHelHbBIE KOABI 2 4 7 JlomamHee 3aganue
KonTponphas
pabora
4 Lukanaeckue KOAbl 2 4 7 Jomaninee 3aganue
Kontponbphas
pabota
5 Konsr Puna-Comnomona 2 4 7 Jlomaninee 3aganue
IloaroroBka x
CEMHUHApY
6 Konwr Puna-Mamnnepa 2 4 7 IToxaroroBxka x
CEMHUHApY
7 CBepTOYHBIE KOJIBI 2 4 7 Jomaninee 3aganue
KonTponphas
pabota
8 Typ6o-xombt 2 4 7 Jomaninee 3aganue
KontponbsHas
pabota
9 LDPC-komas1 2 4 7 Jlomamnee 3aganue
IloaroroBka k
CEMHUHApY
10 [TomsipHbIE KOABI 2 4 7 [Toxrorosxka x
CEMHUHApY
11 JlexommupoBaHue MOISAPHBIX 2 4 6 Jomarninee 3aganue
KOJIOB KontponbsHas
paboTa
12 CoBpeMeHHbIE 2 4 2 6 Jomarninee 3aganue
HaIpaBIICHUS KonTponbnas
paboTa
13 | IlpukmnajHble aceKThI 2 4 6 JlomarHee 3agaHue
IloaroroBka k
CEMHUHApY
14 OntuMusanus KOg0B 4 8 6 IToaroroska k
CEMHUHApY
3auem ¢ oyeHKoIl 4
Hmozo: 30 60 6 94
Oovem oucyunaunvt (mooynsn) (6 190
ax. 4.)
Obvem Ooucyunaunvt (mooynsn) (e 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 OCHOBBI TEOPHH OuTponus u napopmarus. Teopems lllenHona. [IpomyckHas
nHpopMaIun CIoCOOHOCTh KaHama. [IpakTuka: pacdeT HHPOPMAITHOHHBIX
XapaKTEePUCTHK
2 JMcKkpeTHbIe KaHaNbI Kanans! ¢ nrymom. Kananel MHOKeCTBEHHOTO OCTYyIA.
IlTupokoBeiarenbuble KaHaibl. Kelic: aHany3 peaibHbIX KaHAJIOB CBSA3H
3 JIuHeiHbIe KOABI ITopoxxaaroniue 1 npoBepouHbie MaTpullbl. Kojbl XoMMUHra.
[IpakTHKyM: TOCTPOEHHUE JIMHENHBIX KOJOB
4 [uknuyeckue Koabl Anrebpandeckre ocHoBEl. Koapl BUX. Ilpakrtnka:
KOAWPOBaHME/IEKOAUPOBAHHE
5 Kogst Puna-Conomona Koneunsie nosns. [Toctpoenue kogos PC. IlpuMenenue B cuctemax
XpaHEeHUs! TaHHBIX
6 Konaer Puna-Mannepa bynessl pynkumn. Iloctpoenne komoB. [IpakTukym: cpaBHEHHE C
JPYTUMH KOJIaMHU
7 CBepTOYHBIE KOJIBI Pemrerdateie muarpammbl. AnroputM ButepOu. [Ipaktuka: peannzanust
Kojiepa
8 Typ6o-xombt [Ipunnun nepemexxenus. MrepatuBHoe aexoauposanue. Keiic:
npumeHenue B LTE
9 LDPC-konst I'pader Tanuepa. Anroput™ "Cymma-IIponssenenue". [Ipaktukym:
MOJIETTUPOBaHME
10 [TonsipHble KOABI [onsipuzanus kananos. [loctpoeHue nossipHbIX KoAoB. [IpakTuka:
aHaJIM3 MOJIKaHAJIOB
11 HexomupoBanue nmoysapubix | SC-nexoaupoBanue. SCL-nexonupoBanue. [IpakTuKkyMm: cpaBHEHHE
KOJIOB METOJI0B
12 CoBpeMeHHbIE Kocmudaeckne konpl. Koppl 1715t KBaHTOBBIX BhaucieHuit. O030p
HanpaBJICHUS HOBBIX MCCIICIOBaHUH
13 IIpukiagHbie aClIEKTHI ITpumenenue B 5G. CucreMsl xpaneHus naHHbIX. Kelic: cTanmapTe
DVB
14 Ontumusanus KoJI10B Amnanus cnoxHoctd. KoMmpomuce ckopocTb/IoMeX0yCTOHYNBOCTb.
PaboTa Hax npoekTamMu
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyqeHT B Te4eHHE BCEro Inepuoja OOyYeHHs MOJydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 J000i TOUYKH, Tlie eCTh MOAKII0oUeHHe K ceTd VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Ocoxun, A. H. Teopus mndopmaruu : yuyeonuk st By3oB / 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 undopmanuu : yueOHuk s 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. Kynpsos, b. JI. OcHoBBI Teopuun koaupoBanus: Yuebnoe nocobue / Kynpsmos B./. -
CII6:BXB-Iletepoypr, 2016. - 400 ¢.ISBN 978-5-9775-3527-4. - Tekcr : anekrpoHHsiid. - URL:
https://znanium.com/catalog/product/944069.

Jononnumenvhasn numepamypa:

1. I'paxem P., Kuyr /1., [Taramuuk O. Konkpernas maremMatuka. Marematnyeckue OCHOBBI
uHpopmatuku. — M. : Bunssamc, 2009. — 784 c.

2. Hecrepona, JI. }O. Teopus uncen : yaueOHUK 1 pakTukyMm a7 By30B / JI. FO. Hecteposa,
C. B. HamankoB. — 2-¢ u3j., nepepad. u morn. — Mocksa : M3natensctBo FOpaiit, 2025. — 152
c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-20057-7. — Tekct : 2neKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568090.

3. I'ucun, B. B. [luckpeTHas MareMaTHKa : y4eOHUK ¥ TPAKTUKYM Juis By30B / B. b. I'nucuH.
— 2-e u3M., nepepad. u gon. — Mocksa : U3znarenscto FOpaiit, 2025. — 428 ¢. — (Boicmee
obpazoBanmue). — ISBN 978-5-534-16763-4. — Tekct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/577329.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BcexX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[Tomerienus1, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MPakTUYEeCKOro) THMA, TPYIMIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
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MOMEIIEHUS Il CAMOCTOATENbHOM paObOThl U MOMEIIEHUS I XpaHEHHUs U MPO(YUIAKTUYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucUUIUIMHBL (MOAYIA) o0eceunBaeTcs B y4eOHbIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMU KaIbKYIATOPaMH,

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[ToMerieHus AJ11 CaMOCTOATENIBHOM pabOoThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUI WCTOJB30BAHUS WHBAIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

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

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoLecca MO TUCHUIIMHE (MOJyJIE), B TOM YHCIIe KOMIUJIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CLIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuiensnonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMILIEH3MOHHOE
TeXstudio 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMOe
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Cucrtembl ynpaBJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHOE
CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | nuuensHonHOE
Cucrtemsbl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | nuuensuonnoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLmioc: cripaBoOuHO-IIpaBOBast OTEYECTBEHHOE | JIMIIEH3UOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTE€YECTBEHHOE | JTUIIEH3MOHHOE

Crampmaprasii Russian Edition
Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpagudeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO pacIpOCTpaHsIEMOe
CepBuchl U C1yKObI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOe)KHOE CBOOOIHO PacCIpOCTPaHsIEMOe

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJIbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B npornecce uzydenust qucturiuHel (Moayis) «Teopus uHpopMalvu U KOAUPOBAHUS» B
paMKax TEKYyILIEro KOHTPOJs yCHEBAaeMOCTH HCIIOJIb3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JIKIMsl, CEMUHApbl, KOHTPOJIbHbIE pa0bOThl M JOMAIIHHE 33JaHUs, a TAKKE pPa3JIU4HbIE BUIbI
CaMOCTOSITENIbHOW paboThl 0Oyyaromuxcst MO 3aJaHHI0 TpernojaBaTes, HalpaBJIeHHbIE Ha
pa3BUTHE  HABBIKOB  MPO(ECCHOHATBHOM  JIEKCHMKH,  3aKpeIUIeHue  MPaKTHUYECKUX
npo¢eCcCHOHATBHBIX KOMIETEHIIMH, TOOIPEHNE HUHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHl B PEKOMEHJOBAaHHOU nuTeparype. Ecnu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTBCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHnu. Takxke MOJME3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MTOMOKET
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r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHApe, ero OTBETHI Ha BOIIPOCHI
[pernojaBaTesis U y4acThe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B TUCKYCCHIO, BBICKA3bIBAsi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIE3HO MOAECPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4TOOBI 000TaTUTH OOCYXKJCHHE U PACIIUPUTH CBOU 3HAHMUSI.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEAECIH.

[Ipu pabGore Hax JOMAIIHUMM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHUsl Ha JTAlbl, YTOOBI
n30exaTh NEperpy3kd M Jydllle yCBOUTb Marepuai. lcmonb3oBaTh pa3inuyHble HCTOYHHUKH
UH(OpPMAaLKK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 0osiee TITy00KOro MOHUMAHHUS TEMBI.

Konmponvnaa paboma — nucbMenHasi pabota ¢ HAOOpOM 3a/1a4, KOTOPbIE HY>KHO PELIUTH 32
OTrpaHUYEHHOE BpeEMSI.

Llenb KOHTPOJIBHOM pabOTHI - MOMYUYUTh CIIELUAIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JUCUUILUIMHBI (MOAYJIS) U IPOJAEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHHUS.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3YYEHHUE OTJENIbHBIX TEM U BOIPOCOB YUEOHON AUCHMILIUHBI (MOTYJIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pu MUHUMAJIbHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), MIOBTOPHOE U3ydeHHE YUeOHbIX MaTEpHUaoB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosyyenusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHIUH 10
aucuuminnae (MmoayJie) «Teopust ungopManuu U KOAUPOBAHUSI»

OneHuBaHue YpOBHSA Y4€OHBIX JOCTI)KEHUH, OOYYaroMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUH.

IIpomexyTouHasi arrecTamusi MO AUCHUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3ayema ¢ OWEeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
TUCITUTLINHE.

I[J'IS[ OLCHUBAHWA TCKYHICTO KOHTPOJIA YCIICBACMOCTU H HpOMe}KyTO‘IHOI\/'I aTTecTaliuu
WCIIONIB3YETCS JCCATHOATbHAS IIIKaJIa OIEHWBAHMS, KOTOpPAs COOTHOCUTCS C TPaJAHIIHOHHOU
MATUOATITPHON MIKAIOHN CIEAYIONIUM 00pa3oM:

HdecaTubannbuas IlaTudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TUCHUTINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHHUSIMHU,
9 OTIUYHO 3ayTeHo H3JI0)KCHHbBIMU B pa60qe1‘/'1 IporpaMmme, u

) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH

CaMOCTOATCIIBHO n JJOTHYCCKH
IMOCJICA0BATCIIbHO OTBEYACT Ha BCC BOIIPOCHI,

AKICHTUPYA BHUMAHUEC Ha HanOosee
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

BaYKHOM. YmMmeer aHaJIM3UPOBATH,
CpaBHUBATH, KJIACCH(UIIUPOBATH, 0000IIATh,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3y4YCHHBIH MaTepual, BBLACISS KIIIOYEBbHIC
MOMEHTBl W yCTaHaBIUBas IPUYUHHO-
clelcTBEHHbIE CBs3H. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHAITN30B u JOpyTHX
HCCJIEIOBAHNMN, a TaKXe peIIaeT CIOKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
U TPAaKTUYECKOW AEATEIbHOCTH, U yMEEeT
CBSI3BIBATH TEOpeTUIeCKUe ACTIeKTHI
JUCIHUIUTUHBL (MOJyJsl) C MPAaKTHYECKUMHU
3a7auyamH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHnt oOnamaeT 3HAHUSAMHU IpenMeTa
MOYTH B TIOJHOM oObeMe paboueii
MPOTPaMMBI H CAMOCTOSITENIEHO, JIOTHYECKH
MOCJIeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKLIEHTUPYS BHUMaHHUE Ha
HamboJee 3HaYNMBIX MOMeHTaX. OH ymeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3Y4EHHBIA  MaTEpHall, BBIICNSS  €ro
KIIFOUEBBIE  AaCleKThl W YCTaHaBIIMBas
MIPUYINHHO-CJICACTBCHHBIC CBA3U.
®dopMynupyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3yNbTaThl aHAJIN30B H
JIpyTUX HCCIIEIOBAaHUM, a TaKXKe pellaeT
CJIOXHBIE CUTyallMOHHBIE 3a7adu. CTyIeHT
XOPOIIIO 3HAKOM c METOaMHU
WCCIIEIOBAHNSA,  HEOOXOMUMBIMH IS
MPAKTUYECKON JNIEeATENhHOCTH, U yMeEeT
CBA3bIBATH TCOPETUICCKUEC ACIICKThI
mpeaMeTa ¢ MPAaKTHYECKUMHU 3a/1a4aMu.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHnt obnamaer 0a30BBIMH 3HAHHSIMH
0 TUCIUILTHHE (MOYJITIO), HO HCTIBITHIBAET
TPYAHOCTH MIPU CAMOCTOATENFHBIX OTBETAX
1 MCIIOJIb3yeT HETOUHbIE (OopMyIHupoBKU. B
X0Jlie OTBETOB OH JIOMYCKaeT OLIMOKH,
Kacarolmuecss CyTH BomnpocoB. CryneHT
CIIOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
HabOpOM METOJIOB HCCIIEIOBAHUSI.

He cnan

He 3auteno

He cnaun

He 3aureno

CrymeHT He OBIafeNn 00s3aTebHBIM
MHUHUMYMOM 3HaHUH 10 TPEIMETy U He
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Hecarubannpuas) I[IarudanabHas O0uiast xapakTepuCTHKA pe3yabTaTa

OneHka 3a 3a4yert

OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

1 He cnan He 3aureno MOXKET OTBCTHUTbL Ha BOIPOCHI, NAKE CCJIU
nmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIIIE BOTIPOCHI.

Jucuumnumna (Moyins) «Teopus HHPOpPMALMU ¥ KOAUPOBAHUS» OLIEHUBACTCS CIEIYIOLIIM

obOpazoM:
AKTHBHOCTb Bec |KoaunyectBo Onucanue

Homamnaue 3aganus | 20% 13 HaGop 3ama4 mo TeMaM Heenu

KouTponbHbIe 30% 2 IMuceMeHHas paboTta ¢ HaOOpPOM 3a/1a4, KOTOPBIE HYKHO

paboTEHI PELINTH 32 OrPAHUYCHHOE BPEMsI

AynutopHas padora | 15% 1 OTBeTHI Ha BOIIPOCHL, CIMCOK KOTOPBIX U3BECTEH CTYACHTY
3apaHee

3a4er c OICHKOM 35% 1 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOpbIE HYKHO
PELINTH 32 OrPAaHUYCHHOE BPEMsI, BO3ZMOKEH
JIOTIOJTHUTENbHBIA YCTHBIN IK3aMEH

®opmyJia pacyéTa HTOr0OBOI OLEHKH IO AucuunInHe (moayJie) « Teopusi uHpopmannu
H KoaupoBaHus». «0,2X cpegHee 3a jgomamiaue 3amaHus + 0,3X cpegHee 3a KOHTPOJIbHBIC
pabotsl + 0,15 x3a aynutopuyto padoty + 0,35 X3a4eT ¢ OLIEHKON».

RBROooNoOORWNE

13.
14.
15.

el N

0.
1.
12.

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JUCHHUILINHE (MOayJIe)
IIpuMepHbIe BONPOCHI 1JIsl CEMHUHAPOB
OcHoBbI TCOPpHN HHPOPMALHMHT

Uro Takoe sHTponus llleHHOHa U Kak oHa u3mepsercs?

Kak paccuutaTh SHTPONMIO HCTOYHUKA C TUCKPETHBIM al(aBUTOM Ha MPUMEPE MOHETHI?
Uro Takoe B3auMHas HHPOpPMAIM U KaK OHa OTIMYAETCS OT SHTPOIUU?

OO6mbsacHuTe TeopeMy LlleHHOHA 0 KOAMPOBAaHMM UCTOYHMKA O€3 IIyma.

Kaxk onpenennTs mpoIrycKHYIO CIIOCOOHOCTh KaHasia CBsI3u?

PaccuuraiiTe SHTPONMIO JUIsl HCTOYHHKA C BEPOATHOCTIMHU cuMBoJoB 0.5, 0.3, 0.2.

Urto Takoe n30bITOYHOCTh HHPOPMALIUU U KaK €€ MUHUMHU3UPOBATh?

[TpuBenute npuMep npuMeHeHus TeopeMsl LIIeHHOHa B CkaTUX JaHHBIX.

Kak paccuurats cpenioro ummHy kona no lllennony-®ano?

Yro Takoe ycIOBHasl SHTPONUS U €€ poiib B TeOpuH MH(opMaruu?

OO0mbsacHuTe TeopeMy LlleHHOHA 0 KOAMPOBAHUM KaHANA C IIYMOM.

Bbruncnute MpoONMycKHYIO CIOCOOHOCTh OMHApPHOTO CHMMETPUYHOTO KaHalla C
BEPOSATHOCTHIO omnoOku 0.1.

Kak sHTpomnus cBsa3ana ¢ 3p(eKTHBHOCTHIO KOJAUPOBAHUS?

[TpuBeauTe NMpakTUYECKUN IpUMeEp pacuéra MH(POPMAITMOHHBIX XapaKTEPUCTUK TEKCTA.
Kaxne orpannuenus HakiaaeiBaeT TeopeMa llleHHOHA Ha nepeady JaHHBIX?

JAuckpeTHbIe KAHAJbI

Yto Takoe JUCKPETHBIN KaHaJl C IIyMOM U KaK OH MOJEJINpyeTcs?

Kak paccunraTh NponycKHyI CIIOCOOHOCTh KaHajaa MHOYKECTBEHHOIO JOCTyma?
OOBscHUTE TPUHIKUI PaOOTHI IIMPOKOBEUIATEIHHOTO KaHaIA.

[IpuBenuTe MpuMep aHaM3a PealbHOrO KaHaja CBs3u, Takoro kak Wi-Fi.
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5. Kak mrym BiausieT Ha SHTPOIUIO KaHaja?

6. PaccuuTaiiTe BEpOsITHOCTb OIIMOKH B OMHAPHOM KaHaJe C IepexoiaMH.

7. Yro Takoe kaHay 06€3 MaMATH U C aMAThIO?

8. Kak MozenupoBath KaHaJl MHO)KECTBEHHOT'O JIOCTYTIA B CETAX?

9. OOBsACHUTE KOHIENLUIO IUPOKOBEIAHHS B OECIIPOBOIHBIX CETSX.

10. Ipoananu3upyiiTe Keic: Kak IIyM BIMSET Ha IPOMYCKHYIO crtocodnocts Ethernet?
11. Kak paccuuraTh B3aMMHYIO MH()OpMAIUIO B KaHAJIE C IIyMOM?

12. IlpuBeauTe mpuMep pearbHOTO KaHajla, TAKOTO KaK CITyTHUKOBASI CBA3b.

13. Yro Takoe EMKOCTb KaHalla U KaK €€ MaKCUMU3UPOBATh?

14. Kak ananu3upoBaTh 3()(heKTUBHOCTH IIMPOKOBEIATEIbHBIX KaHAIOB B [0T?

15. PaccuuTaiite nponyckHy0 CIOCOOHOCTh U1l KaHaia ¢ 4 BXOAAMHU M BBIXOJaMHU.

JInneiHbIe KOALI

Uro Takoe nopoxaaronias MaTpuLa JUHEHHOTo Koja?

Kak nocTpouTs NpoBEpOUHYIO MaTpUIly AJig JUHEHHOTO Koja?

OObsicHUTE TPUHLIUIT KOJOB XAMMHUHIA U UX [TapaMeTpBhI.

Kak paccuntar MUHMMAaIbHOE PACCTOSIHUE JIMHEHMHOTO Ko/a?

[Toctpoiite nuuelinblit kox (7,4) XaMMHuHra.

YTo Takoe CHHIPOM B JIMHEWHBIX KOJAX U KaK OH UCIIOJIb3YEeTCs Il IEKOAUPOBaHUsA?
Kaxk onpenenuTs Bec KoJa 1 €ro CBs3b C KOPPEKIUEH OmnOoK?

[IpuBeauTe npuMep MOCTPOCHHUSI IMHEWHOTO KOJIa C 3aJJaHHOM MOPOKIAI0IIEH MATPULIEH.
Paccuuraiite mapameTpsl Kojia XoMMHUHTA JJISI ITTUHEL 15.

0. Kak npoBeputb, SABISETCS U BEKTOP KOJOBBIM CIIOBOM?

11. O6bsicHUTE pa3HULLY MEX1Y CUCTEMAaTUYECKUMHU U HECUCTEMaTUUECKUMHU KOJaMH.

12. TlocTpoiite mpoBepoUHyIO MaTpUIly 1uig koaa (5,2).

13. Kak yimHelHbIe KObI 00eCTIeYHBAIOT KOPPEKITUIO OMTUO0K?

14. Paccunraiite BepOATHOCTh OIMIMOKHU MOCIIE AEKOIUPOBAaHUS B KOJe XOMMUHTA.

15. [IpuBeauTe MpakTUUECKUM MPpUMEP MPUMEHEHUS JTUHEUHBIX KOJO0B B maMatu OBM.

BOoo~NoOR~WNE

HI/IKJ’II/I‘-IECKI/IC KOJbI

Yro Takoe anredpanyeckue OCHOBBI IUKINYECKHX KOJIOB?

Kak moctpouTh reHepaTopHbIil MOJIMHOM AJIS UKINYECKOro koaa?
OO0mBsacHuTe pUHIMI K010B BUYX 1 nX KOppeKIuio ommuboxK.

Kak BBINOJIHUTH KOAMPOBAHHUE B LIMKJINYECKOM KOJIE?

Paccuuraiite napamerpsl koga bUX nis 3amaHHoro nopsaxa.

Urto Takoe CHHIPOMHBIN JEKOINPOBAHNUE B IUKINYECKUX KoAax?
[TocTpoiiTe HUKINYECKHUI KOJ| C TeHEPAaTOPHBIM MOJIMHOMOM X2 + X + 1.
Kak omnpenennTs MUHIMaIbHOE PACCTOSIHUE LIUKJINYECKOTO Koa?
OO0bsicHUTE POJIb KOHEUHBIX MOJIEH B LIUKINYECKUX KOJax.

0. BeimosiHuTe K0 IMpOBaHKE IS TTOJYYE€HHOT'O BEKTOpa ¢ OLIMOKOM.
11. Kak nuknnyeckue Kobl UCTIOIb3YIOTCS B CETEBBIX MPOTOKOIAX?

12. PaccumraiiTe reHepaTOpHbIi moauHoM s kofa (15,11).

13. IlpuBeauTe puMep KoaAMpoBaHUs coodmeHus B koge bUX.

14. Kak npoBepuTh KOPPEKTHOCTH AEKOAUPOBAHUS B LIMKINYECKOM Koze?
15. O6bsacHUTE MPEUMYIIECTBA ITUKINIECKUX KOJOB Ha/l TNHEHHBIMHU.

BOoo~NoOkwDE

Koabl Puga-Cosiomona

1. Yto Takoe KOHEUHbIE MMOJIS U MX POJib B Kojax Puma-Comomona?
Kak moctpouts ko1 Puna-Conomona ua monem GF(2/m)?
3. OObsicHuTE nMapaMeTphl ko70B PC: myinHa, pa3MepHOCTh, PaCCTOSIHHUE.

no
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4. Kak BBIOJHUTH KoupoBaHue B koje Puna-Conomona?

5. Ilpuegute npumep npumeHeHus kofoB PC B cuctemMax XpaHEHHs JAaHHBIX, TAKUX KaK
RAID.

6. Paccuutaiite MmuruManbHOe paccrosaue s koga PC (7,3) nax GF(8).

7. Yro Takoe neKoaupOBaHUE MO alropuT™My bepriekammna-Maccu?

8. Kak kogp! PC ucnipaBisitoT cTupanus U OMUOKU?

9. Tocrpoiite kox PC nis andasura u3 4 CHMBOJIOB.

10. O6bsicHuTE B3 K010B PC ¢ MOMTMHOMHATEHOM WHTEPIIONISIIIHCH.

11. Kak onpeaenuTth reHepaTopHbIi MoJuHOM i kKoja PC?

12. Paccunraiite mapametpsl koga PC st DVD-crannapra.

13. IlpuBenuTe Kekc: MpUMEHEHNE B CITYTHUKOBOM CBSI3H.

14. Kak monenupoBath nexkonupoBanue kogos PC B Python?

15. O6bsacuute npeumyiiectsa koo PC i xpaHeHUs TaHHBIX.

Koasbl Puna-Masuiepa

UYro takoe OyineBsl GyHKIMU U UX POJIb B Kogax Puma-Mamnepa?
Kak nocrpouts koa Puna-Mainepa nopsiaka r?

O0bsicHuTe napaMeTpsl K00B PM: myinHa 1 pa3MepHOCTb.

Kak paccuuraTh Bec KO10BBIX CJIOB B Kojie PM?

Cpasnure xonpl PM ¢ kogamu XsMMuHTa 110 3QPEKTHBHOCTH.
[TocTpotite kog PM(1,3) nns nmvabI 8.

UYro Takoe nekoaupoBaHue OOJIBIIMHCTBA B Kojax PM?
[TpuBeauTe npumep npuMeHeHus Ko10B PM B 6eclipoBOJIHBIX CETSIX.
Paccuunraiite MUHMMalIbHOE paccTosiHKE s Koma PM(2,4).

0. Kak OyneBbl GyHKIIUU T€HEPUPYIOT KOJOBBIE CI0Ba?

11. CpaBuure koAbl PM ¢ HUKINYECKMMH KOJAMHU.

12. Tloctpoiite Tabnuiy kogoB PM mist m=3.

13. O6wscHuTE, MOYeMy KOABI PM 3 deKTHBHBI 17151 MabIX JUTHH.
14. Paccumnraiite ckopocTh kona PM(1,5).

15. [IpuBeauTe MpakTUUECKUM MpUMEP MOIETUpPOBaHuUs Koaa PM.

BOoo~NoOR~WNE

CBepTO‘IHbIe KO/JbI

Yro Takoe pemeéTyareie JuarpaMMsel B CBEPTOYHBIX KOJAX?

Kak paboraet anroputm Butepbu nms nekoaupoBanusi?
OOBsCHUTE NPUHIIMI TOCTPOSHUSI CBEPTOUHOTO KOZEpa.

Kak paccunrtaTh CKOPOCTh CBEpTOYHOTO KOJIa?

Peanu3yiite mpocToii cBepTOUHBIN Kozep At noauHoma (1,1+D”2).
Yro Takoe nmaMsATh B CBEPTOUYHBIX KOJAX?

Kak anroputm Butep6u HaxoauT Hanbosiee BEpOSTHBINA MyTh?
[Toctpoiite peméTyaryro AMarpaMMy Ajsl Koja ¢ 2 COCTOSHUSIMU.
PaccunTaliTe MUHEIMaIIBHOE PACCTOSIHUAE JUIsl CBEPTOYHOTO KOJa.
0. IlpuBeauTe npumMep NPUMEHEHUSI B MOOMIIBHOMN CBSI3H.

11. Kak BBIMOJHUTH KOAUPOBAHKE MTOCTIEA0BATEIILHOCTH OUT.

12. O6wscHUTE POJIb MATKOTO IEKOAUPOBaHUS B Butepou.

13. Mogenupyiite nekoaupoBaHue ¢ moMoinsio Butepou B Python.
14. CpaBHUTE CBEPTOUHbIE KOBI C OJIOUHBIMHU.

15. Paccuwmraiite mapametpsl koaa st GSM-crangapra.

e e S

Typ06o-koasbl
1. Yto Takoe NpUHIMI IEepeMeKeHUs B TypOo-Ko1ax?
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Kaxk paGoTtaeT utepatuBHOE EKOIUPOBaHUE B TypOO-KOAaX?
OOBsICHUTE CTPYKTYPY TypOO-KOaEpA.

[TpuBenuTe mpumep npuMeHenus Typ6o-ko08 B LTE.

Kak paccuurath CKOpOCTh TypOO-KOIa?

Yrto takoe MAP-nekonupoBanue B Typ0o-koaax?

[Toctpoiite mpocToii TypOO-KoIep ¢ IBYMs CBEPTOYHBIMH KOJAMHU.
Kak nepemexxeHue ynydiiaeT npou3BOAUTEIHLHOCTh?
Monenupyiite uTepaTUBHOE JIEKOIMPOBAHUE Il KOPOTKOM IOCIIEA0BATEILHOCTH.
0. CpaBHuTte TYpOO-KOJIbI C CBEPTOYHBIMHU.

11. PaccuuTaiiTe MUHUMAIBHOE PACCTOSIHUE TypOO-KO/Ia.

12. O6bscHUTE PO OOPATHOM CBSI3U B JIEKOIUPOBAHHH.

13. IlpuBeaure keiic: npumenenue B 3G-ceTsx.

14. Kak onTUMU3HPOBATh YUCIIO UTEPALIUI B IEKOJUPOBAHUU?

15. Peanuzyiite TypOo-koaep B Python (ynpoménuo).

BOoo~NoOR~WN

LDPC-koan1

Yro takoe rpadsl Tannepa B LDPC-konax?
Kak pa6oraet anroputm "Cymma-IIponssenenue" aiis JeKOAUPOBAHHS?
O6bsicaute noctpoenne LDPC-kona Ha 0cCHOBE MaTpHUIIbI IPOBEPKH.
Kak paccuurats ckopocts LDPC-kona?
Mopenupyiite nekoaupoBanue LDPC ¢ nomonisio anroputma Cymma-IIponssenenue.
Uro Takoe mIoTHOCTH rpada u e€ BIUsSHUE Ha TIPOU3BOIUTEIHLHOCTD?
[Toctpoiite mpocroit LDPC-kox ¢ marpuueit 4x6.
Kak LDPC-xons1 npubmmxarorces k rpanuune lennona?
Paccuuraiite MunuManbHoe paccrosaue 1t LDPC.

. IIpuBenuTe npumMep NPUMEHEHHS B CIIyTHUKOBOM CBSI3H.

. O6bsacHUTE POJIb UTEpALIUid B IEKOAUPOBAHUH.

. CpaBaute LDPC ¢ Typ6o-Kogamu.

. Kak noctpounts Heperymsapueiii LDPC-kon?

. Monenupyiite LDPC B Python 17151 kopoTkoro 0;10ka.

. Paccunraiite mapamerpsl LDPC nns WiMAX.

CoNoOA~WNE

e o ol e
OabdhwWwNDE O

IoasipHbIe KOABI

Uro Takoe nossipu3anys KaHaJoB B MOJISIPHBIX Koaax?
Kak nocTpounTs NOJISAPHBIN KOI AJIs 3aJaHHOW JJINHBI?
OObsicHUTE TPUHLIUIT PEKYPCUBHOTO ITOCTPOECHHUSL.
Kak paccunrtaTh CKOpOCTb MOISPHOTO Koja?
AHanM3upynTe MOAKAHAIBI B MOJISPHOM KOJIE.
Uro Takoe Hag&XHbIE U HEHAAEKHbIE OUTHI?
[Toctpoiite nonsipHbIil Ko 11d N=8.
Kaxk nmossipbIe KOAB! JoCTUraroT rpaHuisl [llennona?
PaccuuTaiite napamerpsl kona 11t BCH-nogo6Horo0.

. [IpuBenure npumep npumeHenus B 5G.

. Kak onpenenuts nopsiok OUT B MOJIsIpHOM Kojie?

. MopenupyiTte NONSpU3aLHUIO I IPOCTOrO KaHaa.

. CpaBuute nossapuslie koasl ¢ LDPC.

. PaccunTalite MUHIMaJIBHOE PACCTOSIHUE MOJISPHOTO KOJA.

. OOBsicCHUTE POJIb SHTPOIIUH B MOJSPU3ALIUH.

LCoNoOARWDNE

N ol ol
ODhwNE O
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Boo~NoOr~wWNE

CoNoOA~WNE

e e o ol e
OabdhwWwNDE O

LCoNoOR~WNE

N ol ol
ODhwWwNE O

0.
. IIpuBeuTe npumMep NPUMEHEHHs B KBAHTOBOM CBSI3U.
12.
13.
14.
15.

JlexonupoBaHue MOJISIPHBIX KOA0B

Uro Takoe SC-1eKOqupOBaHUE B MOJSPHBIX KoJax?

Kak pa6ortaer SCL-nekoqupoBaHue U €ro npeumymiecTna?
OObsicHuTE peKypcUBHBIN anroput™ SC.

Kak paccuurars cinoxxknoctb SC-aeKoaupoBaHus?
Cpasnute SC u SCL 1o npon3BOIUTEIBHOCTH.
Peanmmuzyiite SC-nekonupoBanue 1jist N=4.

Urto Takoe criucok kanauaaros B SCL?

Kak SCL ynyumaeTr KoppeKIuo ommook?

Monenupyiite SCL-nekoauposanue B Python.
PaccuuTtaiite BeposiTHOCTh omnoku 1t SC.

Kak ontumusupoats pazmep cnucka B SCL?

CpaBnure ¢ anroputMom Burepou.

PaccuuraiiTe mapaMmeTpbl 1€KOIUPOBAHUS 1JI MOJISIPHOTO KOJa.
O6wbscuure poiab CRC B SCL.

COBpeMeHHI)Ie HanpaBJICHUSA

YTo Takoe KOCMUYECKHE KOJIbl U UX IPUMEHEHUE B CITyTHUKaX?
Kax kop1 HCTIONB3YIOTCSI B KBAHTOBBIX BBHIYUCICHUSX ?
OO0BsicHuTe 0030p HOBBIX UCCIEAOBAHUI B TECOPUU KOJUPOBAHUS.
[TpuBenute npuMep Koja AJil KBAHTOBON KOPPEKIIUHU OLIMOOK.
Kak kocMuueckue KoJibl 3alllMIIa0T OT pagualuun?

UTo Takoe TOMOJOTUYECKHE KOIbI B KBAHTOBOH HH(POpMATHKE?
OO6cyauTte pa3BUTHE KOAOB I OOJBIINX JAHHBIX.

Kax xop1 MpuMEHSIOTCSI B KBAHTOBOM HHTEpHETE?

[IpuBenute keiic: koabl B Muccusax NASA.

. O6bscHUTE POJIb MALTMHHOTO 00Y4YEHHUS B KOJUPOBAHUU.

. Kak coBpemenHbIe K01bI yinydmarT 6G?

. Uto Takoe ronorpaduyeckue Koabl?

. O6cynuTe uccneaoBaHus B IOCTKBAHTOBOW KpUIITOrpaduu.

. IIpuBeuTe npumep HOBOrO HarpasiaeHus: koabl 1 JJHK-xpanenus.
. Kak KoJ1bl 3BONIIOIIMOHUPYIOT C pa3BUTHEM TEXHOJIOTHIl?

IIpuxagHbie aCEeKThI

Kak xonbl npumensitorcst B crangapre 5SG?

OO0BsicHUTE POJTb KOJIOB B CUCTEMAX XpaHeHus JaHHbIX (SSD).
IIpusenure keiic: npumenenne B DVB 11a TeneBuaeHus.

Kaxk xoap! yny4marot HaaexHocTh B [0T?

OO6cyauTe ncnonb3oBanue B aBTOMOOMIBHBIX ceTsax (CAN).

Kaxk xoapr 00ecriednBarOT 0€30I1aCHOCTE B OAHKOBCKUX CHCTEMAaX?
[TpuBenuTe npuMep B MEAULIMHCKUX YCTPONCTBAX.

O6wbsicaute npumenenue B Bluetooth.

Kak kol HCIIONb3yIOTCS B 00JIaYHBIX XpaHUIUIAX ?

. [IpuBenute keiic: cranaaptel MPEG 1151 BHzI€O.

. O6cynute ponb B kpunrorpadguu (ECC).

. Kak xozxe! npumenstorcs B RFID?

. IIpuBenure npumep B ciryTHUKOBOM TB.

. O0BsicHUTe MHTErpanuio KoJa0B B Al-cuctemsl.

. Kak xo/1b1 onTUMU3UPYIOT 3HEpronoTpedaeHre B ycTpoicTBax?
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OnTumMu3zanus KoaoB

Kak aHanu3upoBarth CI0KHOCTb KOJOB?

Yto Takoe KOMIIPOMHUCC CKOPOCTh/TIOMEX0YCTOHYMBOCTD?
OOBbsicCHUTE ONTUMHU3ALMIO KOJIOB /111 KOHKPETHBIX MPHIIOKEHUH.
Kak paccuurartb 3pdexruBHOCTh Kona 1o [1lenHony?
[TpuBenute npuMep npoekra: ontumuzanus A SG.

Kax MUHMMH3UPOBATH 33A€PKKY B IEKOAUPOBAHUU?
O0cyauTe KOMIPOMHUCC MEXY JUTMHON U CKOPOCTHIO.

Kak ontumusupoBaTh KOJIbI 1151 HU3KOW MOITHOCTH?
PaccuuTaiite mapamerpsl amns 6ananca B LDPC.

0. [IpuBeaute kelic: onTUMU3ALMS TSI XPAHSHUS JTAHHBIX.

11. Kak ucnoap30BaTh MAIMHHOE 00YyYEHUE ISl ONTUMU3AIAH?
12. O6bscHUTE POJTH CUMYJISIIIMA B ONITUMU3AIUH.

13. Kak cpaBHUTB KOJIbI IO CIIOKHOCTHU JI€KOAUPOBAHUS?

14. TlpuBeauTe mpuMep MpoeKTa no Typoo-KoaaMm.

15. O6¢cynute Oynyiue TpeH bl B ONTUMHU3ALUHU KOJIOB.

Boo~NoOr~wWNE

IIpuMepHbIe 3a1aHUA 10 KOHTPOJILHOM padoTe
KontpoJabHnas padora Nel

1. Paccuwuraiite saTponuio llleHHOHA ISt AMCKPETHOTO HCTOYHUKA C alI(aBUTOM U3 YETHIPEX
CHMBOJIOB, BepOsITHOCTH KOTOPHbIX paBHbI 0.4, 0.3, 0.2 u 0.1. OOBsIcHUTE, KaK U3MEHUTCS
SHTPOIHUSL, €CIU BEPOSITHOCTH CTAaHYT PAaBHOMEPHBIMH.

2. JIns GuHApHOTO CUMMETPHYHOTO KaHalla ¢ BepOATHOCTHIO omuOku p = 0.1 paccuuraiite
IpoINyckHyto crnocobHocTs. [IpuBeaure Teopemy llleHHOHA 1 00BsICHUTE €€ 3HAUEHUE [T
nepeavn JaHHBIX.

3. Onummre TpUHIMI PadOTHl IUPOKOBENIATEIBHOTO KaHana. [IpuBenuTe mpumep ero
UCIIONIb30BaHUs B peaibHOU ceTH (Hanpumep, Wi-Fi) u npoananusupyiite npeumyImiecTBa
Y HEJIOCTAaTKH 110 CPAaBHEHHUIO C KAHAJIOM TOYKa-TOYKa.

4. Tloctpoiite mnopoxpatouryto marpuny G s xona Xsmmuara (7,4). 3akoaupyiite
coobmienue [1,0,1,0] u momyunte ko10BOE coBO. ONpeaeuTe MUHUMAIIBHOE PACCTOSTHUE
3TOrO KOZA.

5. OObsicHuTe anreOpanMveckue OCHOBBI IMKJIMYECKHMX KOJOB Ha mpumepe kojga BUX.
[Toctpoiite mpocToit mukmMueckuit kof (7,4) ¢ reHepaTOPHBIM MOTMHOMOM X3 + X + 1 1
3akoaupyite Bekrop [1,0,1,0].

6. Onumute noctpoeHue koaoB Puna-Conomona Hajx koHeuHbIM nosieM GF(8). [Ipusenute
pUMep NPUMEHEHHS B CUCTEMAaxX XpaHeHUs JaHHbIX (Harpumep, CD-ROM) u o0bsicHute,
KaK OHU MCTIPABISIOT MaKeThl OMHUOOK.

7. HapucyiiTe pemerdaTyro AMarpaMMmy sl CBEPTOYHOIO KOJEpa C TE€HEPaTOPHBIMU
nonmuHomamu (1, 1+D) m mamsteio 1. 3akomupyiite mocnemoBarenbHOCTh [1,0,1] m
00BsICHUTE, KaK IPUMEHSETCS alrOpUTM ButepOu nms 1ekoaupoBaHus.

8. OOBsicHUTE MPUHIUT TIepeMekeHus B TypOo-koaax. [IpuBenute mpumep Ux NpUMEHEHUs
B cragaapre LTE w onummre, Kak WTEpaTUBHOE JAEKOJWPOBAHUE TOBBIIIACT
MIOMEXOYCTOWUYUBOCTb.

9. Onummte tpad Tamnepa miast mpocroro LDPC-xoma. O0wsicaute anroputm "Cymma-
[TpousBenenue" u ero pons B aekoaupoBanuu. Kak LDPC-kozapbl cpaBHUBAIOTCS ¢ TypOo-
KOJIaMH TI0 CJIOKHOCTH U 3 PexTuBHOCTU?

10. O6wscHUTE Tpolece MONIIpU3alMK KaHAIOB B MOJISPHBIX Kojax. IlocTpoiite monsipHbIii
KOJ I n=4 1 paccuuTanTe EMKOCTH NOJKaHAIOB. [ [puBequTe mpakTHYeCKU MpUMEpP UX
MCIIOJIb30BaHNUsl B COBPEMEHHBIX CUCTEMAX CBS3H.
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10.

I[IpumepHBIe TOMaLIHKUE 32/ IAHUS
JlomaimHee 3aganue 1

Paccuuraiite suTponuio lllenHoHa 1y MCTOYHMKA MHGPOPMALUU C TPEeMsSI CHMBOJIAMH,
uMeromuMu BepossTHOCTH 0.6, 0.3 u 0.1. O0BsicHUTE, YTO O3HAYACT MOJYUCHHOE 3HAUYCHUE
C TOYKH 3pEHUS HEOIIPEJIEIEHHOCTH UCTOUYHHUKA.

s nuckpeTHoro uctouHuka ¢ andasurom {A, B, C} u BepostHocTsmu {0.5, 0.25, 0.25}
IIOCTPOMTE ONTUMAIBHBIN KOX 10 IlleHHOHY-DaHo. Beraucaure cpeqHIon JUIMHY Koaa U
CPAaBHUTE €€ C SHTPOIUEH UCTOYHMKA.

OO0Obscaure Teopemy llleHHOHa O KoaMpoBaHMM HCTOUHMKAa 0Oe3 mryma. [lpuBenurte
IpuMep, Kak OHa IPHUMEHSAETCA M CKATUA TEKCTOBBIX [aHHBIX, M paccuuTainTe
IpeJeNbHYI0 CKOPOCTh CHKATHS Ul HICTOYHHKA C SHTpONHei 2.5 OuTa/cuMBOIL.
PaccuuTaiite MNpoONyCKHYI0 CIIOCOOHOCTh OMHApHOTO CHUMMETPUYHOIO KaHajla ¢
BeposTHOCTBIO onmbOku 0.05. Mcnons3ayiite ¢opmyny lllenHnona u mocrpoiite rpaduk
3aBUCUMOCTH EMKOCTH OT BEPOSTHOCTH OLIMOKHM Ui 3HaueHuit ot 0 10 0.5.
[Ipoananu3upyiTe peanbHBId IPUMEP: PACCUUTAMTE SHTPONMIO AHIVIMMCKOIO TEKCTa
(ucrionb3yiite yacToThl OykB: e=12.7%, t=9.1%, a=8.2%, ocTajbHbIe MO CTAaHAAPTHBIM
na"HbIM). [IpenoxuTre, Kak MUHIMU3HPOBATh H30BITOYHOCT /IS CKaThA (aiina.

JlomaiHee 3aganue 2

[Toctpoiite nopoxnatouryro Marpuny G s smHeliHoro koxa (7,4) XoMMuHra.
3akonupyiite coobuienue [1,0,1,1] 1 BeruncanTe KOAOBOE CIOBO.

s xoma ¢ mposepounoi matpuneit H = [[1,1,0,1,0,0,0], [1,0,1,1,1,0,0], [0,1,1,1,0,1,0]]
OTpEeNIeTUTE MUHHUMAJILHOE PACCTOSHHE KOJa M CIOCOOHOCTh K KOPPEKIIMH OIIMHOOK.
[Iposepbte, sapusietrcs i BexkTop [1,0,1,0,1,0,1] Ko10BBIM CIIOBOM.

OObsicHuTe MPUHIKI PabOTHI K0J0B Xd3MMuHTA. [TocTpoiiTe mpoBepOUHyIO0 MATPUILY JUIS
pacuuperHHoro koaa XsMMmuHra (8,4) U paccuyuTanTe CUHAPOM ISl MIOJTYUYEHHOTO CJIOBa
[1,1,0,1,0,0,1,0] ¢ omHO# OMIMOKOM.

Cozmaiite npoctor JauHEHHBIN kox (5,2) ¢ mopoxpaaromieit matpunet G = [[1,0,1,1,0],
[0,1,0,1,1]]. 3akoaupyiiTe ABa COOOIIEHUS U BBHIUUCIUTE BEC KAXJIOTO KOJOBOTO CJIOBA.
Ornpenenute MUHIMAIBHOE PACCTOSTHUE.

B npaktuueckom 3ananun: peanusyiite B Python (nnu Ha Oymare) anroputm KOAUPOBAHUS
U IeKOAMpOoBaHus i kojia XammuHra (7,4). [Iporectupyiite Ha cOOOIIEHNH € BBEIEHHOM
OIIMOKOM U MOKAXHUTE, KaK CUHIPOM BBISIBIISIET O3UIUIO OIITUOKH.

3apanus AJ1s1 MPOMEKYTOYHOM ATTeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne n/m 3ananue OTtBeT Komnerenunus
1 Paccunraiite snTponuto llleHHOHA I JUCKPETHOTO 1.485 YK-1

HCTOYHHKA C aJ(PaBUTOM U3 TPEX CUMBOJIOB, BEPOSITHOCTH
KoTophIx paBHbl 0.5, 0.3 n 0.2.

2 Onpenenure NPOMYyCKHYIO CIIOCOOHOCTH OMHAPHOTO 0.531 YK-1
CUMMETPUYHOTO KaHaJIa ¢ BEPOATHOCTHIO OOk H 0. 1.

3 HazoBuTe THm KaHana, TJe OAMH NepeaTIuK rnepeaact [upokoserniaren YK-1
JIAaHHBIC HECKOJIPKUM NMPUEMHHUKAM OJTHOBPEMEHHO. BHBIN

4 PaccunraiiTe MUHHMaNbHOE paccTosiHUe Koja XammuHra (7.4). 3 YK-2

5 OmpexenuTe TOPSIO0K KOHETHOTO OIS [T Koa Puma- 8 YK-2
CoJioMOHa, CIIOCOOHOT'O UCTIPABIIATH 2 OIIHOKH B 7-
CUMBOJILHOM OJIOKE.

6 HazoBute MeTon AexoaupoBaHsl, HCIIOIB3yEMBIi B TypOO- HrepaTuBHoe YK-2
KOJIaX JiJIsl MTEPATHBHOI'O UCIIPABJICHHUS OLITHOOK. JIEKOJTMPOBAHHE

7 PaccuunTaiiTe EMKOCTH NOJIIPHOTO MOJKaHAA sl n=2 U 0.531 OIIK-1
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BCPOATHOCTH ommmoOku 0.1 B TNIEPBOM ITOAKAHAJIC.

8 HazoBuTte anroput™ IeKOIAPOBAHIS, PUMEHSICMBIN JIJIs Cymma- OIIK-1
LDPC-kon0B Ha ocHoBe rpada Tannepa. IIpousBenenne

9 Onpenenure KOJIUYeCTBO UCIIPABIISIEMBIX OIMIHOOK B KOJIE 1 OIlK-1
Puna-Mannepa RM(1,3).

10 PaccumraiiTe CKOPOCTH CBEPTOYHOIO KOZA C T€HEPATOPHBIMU 0.5 OIIK-4
rosmmHOMaMH (1, 1+D) m mamsiteio 1.

11 HazoBute ocHOBHOE npuMeHeHne koo Puna-ComomoHa B Hcnpaenenue OIIK-4
CUCTEMaX XPaHCHUs JIaHHBIX. MaKEeTOB ONTHOOK

12 Ompenennte MUHAMAIBHOE PACCTOSTHHE IIUKIIMYECKOTO KoAa 5 OIIK-4
BUX (15,7).

13 Ha3zoBure npuHum, Jiekaiuii B OCHOBE MOJIIpU3ALAN [Tonspuzanus TIK-1
KaHAJIOB B MOJIIPHBIX KOJAAX.

14 PaccunraiiTe HTpOIHNIO AJIT PABHOMEPHOTO PACTIPEICIICHIS 2 IIK-1
YEeTHIPEX CHMBOJIOB.

15 HazoBuTte TuI AeKOaMpOBaHMSI, UCTIOIB3YEMBII B MOJISIPHBIX SC- [K-1
KOJIax JUIsl IOCJIEA0BATEIbHOTO MPUHSTHS PELICHUH. JICKOIMPOBAHUC

16 Onpenenure cTaHAAPT CBSI3M, TAE MIPUMEHSIOTCS TyPOO-KOIBI LTE [K-2
JUTS TTOBBIIIICHHS IOMEXO0YCTONYHBOCTH.

17 Hazosute Texnonoruto, rae ucnoiabizytorcs LDPC-konb! ams 5G TIK-2
3aIUTHI JaHHBIX B ceTax 5Q.

18 PaccumnraiiTe mpoIrycKkHy0 CITIOCOOHOCTH KaHaja 0e3 rryma s 1 [K-2
andapuTa u3 2 CHMBOJIOB.

19 HazoBute MeTo ONTUMU3AINH KOJIOB, YUYUTHIBAIOIITHI Amnanuz TIK-3
KOMITPOMHCC MEXY CKOPOCTHIO M TIOMEX0YCTOHYHNBOCTBIO. CJIOXHOCTH

20 Onpenenvre KOIUIECTBO ITOIKAHATIOB B MOJISIPHOM KOJIE JITIS 8 IK-3

n=8.
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