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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. L[eJIBIO npenogaBaHud AUCHUIIIINHBL ABJIACTCA HU3YyUCHUC OCHOBHBIX 3aKOHOMepHOCTeﬁ
nepcaauun HH(bOpMaLII/IH B I_[I/I(I)pOBBIX TCIICKOMMYHHUKAITUOHHBIX CUCTCMAX.

1.2. 3agauy AUCHUILIUHBI

1. 3agavelt TUCIUTIIMHBI SBISACTCA (OPMUPOBAHUE Y CTYJCHTOB KOMIICTCHIIUM, TTO3BOJISIOIINX
CaMOCTOSTENbHO MPOBOAUTH MAaTE€MaTUUYECKUU aHalu3 (U3UYECKUX MPOIECCOB B aHAJOTOBBIX U
nudpoBBIX ycTpoiicTBax (hopMUpOBaHUs, TpeoOpa3oBaHus U 00paOOTKH CUTHAJIOB, OLICHUBATh PEaIbHBIC
U TpeAesibHbIE BO3MOXHOCTH MNPONYCKHOM CHOCOOHOCTM M TNOMEXOYCTOHYHBOCTH
TEJIEKOMMYHUKALIMOHHBIX CHCTEM M CETEeH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.01./1B.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITIKP-1. Ciocoben
HCITI0JIb30BaTh
COBPEMCHHBIC
JOCTHO)KCHUS HAYKHU U
NepeIOBbIC
UH(POKOMMYHHUKAIUOHH
bIC TEXHOJIOTUU, METOIbI
MIPOBEICHUS
TEOPETUICCKHUX U
IKCIIEPUMEHTATBHBIX
HCCIIEIOBAaHUIN B
HAy4YHO-
HCCJICI0BATEIIbCKUX
paborax B obnacTu
UKTuCC, ctaBuThH
3a/1a4M UCCJICAOBAHMS,
BBEIOMpATH METOIBI
AKCIIEPUMEHTAIBHOMN
paboTHI C TEITBIO
COBEPIICHCTBOBAHUS U
CO3JIaHUIO0 HOBBIX
HEPCICKTUBHBIX
UH(POKOMMYHHUKAIUOHH
BIX CHCTEM

[TIKP-1.1. 3naer Texuuyeckue
XapaKTEPUCTUKU U
HKOHOMHUYECKHUE MOKa3aTeNn
OTEYECTBEHHBIX U
3apyOeKHBIX Pa3pabOTOK B
o0JacTu pasirodJIeKTPOHHOMN
TEXHHUKH, JEHCTBYIOINE
HOPMAaTHBHBIE TPEOOBAHUS U

roCy/1apCTBEHHbIE CTAHIAPTHI.

3HaeT TEeXHUYECKUE XapaKTEPUCTUKH U
IKOHOMHYECKHUE TIOKA3aTEIIN OTCUYSCTBEHHBIX
1 3apyOeKHBIX pa3paboTOK B 00J1aCTH
KOAMpOBaHUs U mudppoBanne nHGoOpMaIuu B
CHUCTEMAax CBA3U, HeﬁCTByIOHIHG
HOPMAaTUBHBIC Tp€6OBaHI/IH u
rOCy/IapCTBEHHBIC CTAHIAPTHI

[TIKP-1.2. Ymeer
OCYIIECTBIISATh NATEHTHBII
MTOMCK, TIPOBOJIUTH COOP,
aHaAJINU3 U CUCTEMATH3AIUIO
Hay4YHO-MCCJIE0BATEIbCKON
uHpopmanuu,
(bopMyIUpOBaTh MENU U
3aJja4M Hay4HO-
HCCIIE0BATEIILCKUX padoT B
o0JracTy co3qa”us u
MIPOEKTUPOBAHUS
PaZMOdIIEKTPOHHBIX
YCTPOMCTB M CUCTEM.

YMeeT oCylecTBIsATh MAaTEHTHBIN MTOUCK,
MIPOBOJIUTH COOP, aHATIN3 U CUCTEMATHU3AITHIO
Hay4YHO-HCCJIEA0BATEIIbLCKON HH(POPMAIIHH,
dbopMyIHUpOBaTh IS U 33/1a91 HAYIHO-
HCCTIEA0BATEIIbCKUX padOT B 00IaCTH
KOJMpOBaHUs U mudppoBaHue HHGOPMAITIHU B
CHCTEMax CBSI3HU

ITIKP-1.3. YMmeer
pa3pabaThiBaTh TEXHHUECKOE
3a/ianue, TpeOOBaHUA U
yCIIOBUS Ha pa3paboTKy U
MIPOEKTUPOBAHUE
PaaO3JIEKTPOHHBIX
YCTPOMCTB U CUCTEM.

VYMeer pa3pabaThIBaTh TEXHUUECKOE 3aJJaHHUE,
TpeOOBaHUS U YCIIOBHSI HA pa3pabOTKy U
IIPOEKTUPOBAHKE PAJUOAIIEKTPOHHBIX
YCTPOMCTB U CUCTEM KOJUPOBAHUS U
mudpoBanue nHGOPMAIMK B CHCTEMax CBS3U

[1IKP-1.4. BnageeT HaBbIKaMu
pa3palbOTKU U aHAIHU3a
BApUAHTOB CO3JaHUS
PaauodJIEKTPOHHOTO
YCTpPOMCTBA WU
PaIHO3TIEKTPOHHOM CUCTEMBI
Ha OCHOBE CHHTE3a
HAKOILJIEHHOTO OTIBITA,
W3Y4YEHUs JTUTEPATYPHI U
COOCTBEHHOW MHTYUIINH;
MPOTHO3a MOCIEACTBHIA,
MOMCKA KOMIIPOMHUCCHBIX
peLIeHui B yCIOBHSX
MHOTOKPUTEPUATLHOCTH.

Brnazneer HaBbIKaMu pa3paOOTKU U aHAJIU3A
BapUaHTOB CO3aHUS PAJUO3IEKTPOHHOTO
YCTPOICTBA WU PaHO3TEKTPOHHON CUCTEM
KOAMpOBaHUs U mmppoBanne nHGoOpMaIm B
CUCTEMax CBS3U
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ITKP-2. Criocoben
CaMOCTOSITEIILHO
BBIITIOJIHATH
SKCIICPUMCHTAJIbHBIC
HUCCICOOBAHUSA HJIS1
peICHus HAY4YHO-
HCCIICIOBATEIBCKUX U
MMPONU3BOACTBCHHBIX
3a7a4 C UCITOJIb30BaHUEM
COBPEMEHHOM
anmnaparypbl 1 METOLOB
HCCIICIOBAHUS

[1IKP-2.1. 3naetT MeToANKHU
cbopa, aHanmsa u 00pabOTKU
CTaTUCTHYECKOW MHPOPMALIUU
UH()OKOMMYHUKAIIMOHHBIX
CHCTEM.

3HaeT MeTouKku cOopa, aHanu3a u 00paboTKU
CTaTUCTHYECKOW MH(POPMALIUU CHCTEM
KOAMpOBaHUs U mmppoBanne nHGopMaIu B
CHCTEMax CBSI3H.

[TKP-2.2. YMmeer npoBOIUTH
HCCJIEIOBAHMS XapaKTEPUCTUK
TEJIEKOMMYHHUKAITMOHHOTO
000pyTIOBaHUS U OIIEHKH
KadecTBa MPeI0CTABISIEMbIX

YCIIYT.

YMeeT IpOoBOJUTH UCCIIETOBAHHS
XapaKTEPUCTHK 000PYAOBAHUS U OLIEHKU
Ka4yecTBa MPEAOCTABIISIEMBIX YCITyT
KOJMpOBaHUs U mudpoBaHue HHGOPMAITIHU B
CUCTEMaXx CBSI3H

IIKP-2.3. Bnaneet HaBBIKAMU
aHaJIM3a HAYYHO-TEXHUYECKOU
poOJIeMbI Ha OCHOBE
noaoopa 1 U3y4eHus
JTUTEPATyPHBIX U MATEHTHBIX
HMCTOYHHUKOB.

Brnaneet HaBbIkamMM aHalM3a HAY4YHO-
TEXHUYECKOH Mpo0sieMbl Ha OCHOBE MoA00pa
U U3YUYECHHUS JIUTEPATYypPHBIX U MAaTEHTHBIX
MCTOYHUKOB B 00JIACTH KOJAUPOBAHUS U
mudpoBanue UHGOPMAIMK B CHCTEMaXx CBS3U

[1KP-2.4. BnageeT HaBbIKaMu
IPOBEICHUS
AKCIIEPUMEHTAJIBHBIX padoT
10 MPOBEPKE JOCTUKUMOCTHU
TEXHUYECKUX XaPAKTEPUCTUK
PaIHO3IEKTPOHHOM
anmnaparypsl.

BnaneeT HaBbIKamMu ITPOBEACHUS
AKCIIEPUMEHTAIBHBIX pa0dOT B 00JacTH
KOAMpOBaHUs U mmppoBanne nHGoOpMaIm B
CHCTEMax CBSI3U
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[TKP-3. Cnocoben
CaMOCTOSITEIILHO
cobupaTh 1
aHaJIM3UPOBAThH
UCXOJIHbIC JTaHHBIC C
HETBbI0 OPMUPOBAHUIO
IUIaHA Pa3BUTHS,
BBIpaOOTKE U
BHEJIPCHUIO HAYYHO
000CHOBAHHBIX PEILIEHUIN
10 ONTHMH3AIMU CETH
CBSI3U

IIKP-3.1. 3Haer MeTOaBI U
MOX0/bI K (POPMUPOBAHUIO
TUTAaHOB Pa3BUTHSI CETH.

3HaeT METO/IbI U TIOAXOIBI K (HOPMUPOBAHHIO
IUTAHOB Pa3BUTHS METOJIOB KOAUPOBAHUS H
mmdpoBanue HHGOPMAIMH B CHCTEMaX CBSI3U

[TKP-3.2. 3HaeT pbIHOK yCIyT
CBsI3H, CpelicTBa cOopa u
aHaJIM3a UCXOJIHBIX JaHHBIX
JUTSL pa3BUTHS U ONITUMU3ALIAN
CETH CBSI3U.

3HaeT PBIHOK YCIIYT CBSI3H, CpeicTBa cOopa u
aHaJM3a UCXOIHBIX JAHHBIX JUTSl PAa3BUTHS U
ONITUMU3AINH CETH CBSI3H, UCIIOJIB3YIOIIHX
KOJMpOoBaHUE U mu(poBaHre HHPOPMAITUH

ITKP-3.3. YMeeT cocTaBiIdITh
TEXHUKO-DKOHOMUYECKHE
000CHOBAHMS IIJIAHOB
pa3BUTHUS CETH, IPUMEHSITh
COBpPEMEHHBIE METO/IbI
HCCIEI0BAHUHN C IETBI0
CO3aHUS MEePCTIEKTUBHBIX
CETeH CBSA3U.

VYMeeT coCTaBIIsITh TEXHUKO-9KOHOMUUYECKNE
000CHOBaHHUS TUIAHOB Pa3BUTHS CETH,
IIPUMEHATH COBPEMEHHBIE METO/IbI
UCCIIEIOBaHU C LIENbI0 CO3/1aHus
NEPCIIEKTUBHBIX CETEN CBSA3H, UCIOJIB3YIOLINX
KOAMpPOBaHUs U mudpoBanue nHGopMauu

[TIKP-3.4. Ymeer
OCYIIECTBIISATh MMOUCK,
aHAJIM3UPOBATh U OIICHUBATH
UHPOPMaLNIO, HEOOXOTUMYIO
Ut 3P PEKTHBHOTO
BBITIOJTHEHUS 33]1a4K
IUIAHUPOBAHMS,
AHAJIM3UPOBATH MEPCIICKTUBBI
TEXHHUYECKOTO Pa3BUTHUS U
HOBBIC TEXHOJIOTHH.

YMeeT 0CyIecTBISATh IOUCK, AHAIIM3UPOBATh
Y OLICHUBATH MH(POPMAIIUIO, HEOOXOANMYIO
Ut G PEKTHBHOTO BBITIOTHEHUS 3aa4
IJIAHUPOBAHMS, AHAIU3UPOBATH IIEPCIIEKTUBBI
TEXHUYECKOI'O Pa3BUTHS U HOBBIE TEXHOJIOTHH
B 00JIaCTH KOJMPOBAHUS U ITU(PPOBAHHE
MH(POPMALIUU B CUCTEMAX CBSI3U

IIKP-3.5. Bnageet HaBRIKAMU
oTpesieNIeHus! CTpaTeruu
KU3HEHHOTO LUKJIA YCIyT
CBsSI31, BEIOOpA TEXHOJIOTUI
JUTSI IPEIOCTaBICHHUS
Pa3IMYHBIX YCIYyT CBA3H,
pacuera SJKOHOMUYECKOM

s dexTuBHOCTH
MPUHUMAEMbIX TEXHUYECKUX
peLIeHH.

BrnaneeT HaBbIKaMH OTIPE/ICIICHUS CTPATETHH
KH3HEHHOTO ITUKJIA YCIYT KOJUPOBAHUS U
mudpoBanue HHGOPMAITUH, pacueTa
AKOHOMUYECKOH 2P (HEKTUBHOCTH
MPUHUMAECMBIX TEXHHUECKUX PEIICHUN.

IIKP-3.6. Bnaneet HaBBIKAMU
aHanM3a KauecTna paboThl
KaHaJ0B U TEXHUYECKUX
CPE/ICTB CBSI3H.

Brnaneer HaBbIkamMM aHalIM3a KauecTBa pabOTHI
KaHAJIOB U TEXHUUYECKUX CPEACTB
KOAMpPOBaHUs U mudpoBanue nHGopMaum B
CUCTEMAaX CBA3HU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eIUHUIL, 216 akageMHUeCKUX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |Cemectpsl
Bunbl yueOHOM nesTeNbHOCTH
4acoB 2 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 52 52
5
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JlexuMoHHEBIE 3aHATUSI 18 18

[IpakTHyeckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 16 16
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 128 128
BHeayJAuTOpHasi paboTa o0y4aromuxcs ¢ npenojaasareieM, Bcero
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 26 26
Hanucanue otueta o nabopaTtopHoii padote 26 26
Hamnucanue oT4yera nmo mpakTH4eCKOMY 3aHATHIO (CEMUHAPY) 36 36
BrinosiHeHWE TPaKTUYECKOTO 3aJaHUS 20 20
IToaroroBka K TECTUPOBAHUIO 20 20
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 216 216
OO0mas TpynoemMKkocTh (B 3.e.) 6 6

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOM NesSTeIbHOCTH IMPUBEICHA B
tabmmre 5.1.
Ta6auma 5.1 — Pa3nens! (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Cam. Bcero
[Tpak. | JIa6. dopmupyembie
Ha3zBanus pa3nenos (Tem) AUCHUIUIMHBI | 3aH., pa0., | qacos (6e3
3aH., 4 | pao. KOMITETEHITHH
q Y | 2K3aMeHa)
2 cemecTp

1 Hudpossie BUABI MOAYISLNU U 2 2 4 24 32 IIKP-1, TIKP-3,
CUTHAJIBHOTO KOJUPOBAHUS, UX [IKP-2
CIEKTpaJibHAsl U DHEPreTUYeCcKas
3¢ peKTUBHOCTD
2 [IpomyckHasi CIOCOOHOCTh KaHaja 2 2 - 8 12 ITKP-1, TIKP-3,
cBs3u. KogupoBaHue UCTOYHUKA [1KP-2
3 IloMexoycTOHYMBOE KOAUPOBAHUE B |2 2 4 24 32 ITIKP-1, I[TKP-3,
TEJICKOMMYHUKALIMOHHBIX CUCTEMAX ITKP-2
4 CurHaiabHO-KOJIOBbIE KOHCTPYKIMU B |2 2 4 20 28 IIKP-1, TIKP-3,
TEJIEeKOMMYHHUKAIIMOHHBIX CHCTEMax [TKP-2
5 Knaccuueckue mmdps 2 2 - 8 12 ITKP-1, TIKP-3,

[TKP-2
6 llludpoBanue ¢ CEKPETHBIM KIIOUOM |2 2 4 20 28 ITIKP-1, I[IKP-3,

[TKP-2
7 llIndpoBaHue C OTKPHITHIM KIOYOM |2 2 - 8 12 [TKP-1, IIKP-3,

[TKP-2
8 Kpunrorpaduieckne mpoTOKOJIbI B 2 2 - 8 12 ITKP-1, TIKP-3,
CETSX MepeIaun TaHHBIX [TKP-2
9 llludpoBaHre B COBPEMEHHBIX 2 2 - 8 12 ITIKP-1, I[IKP-3,
CHCTEMAaX CBSI3U [TKP-2

Hroro 3a cemectp|18 18 16 128 |180
Hroro|18 18 16 128 |180

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3nenoB (TeM) AUCHUILTHHBI (B T.U. 11O JICKIUSIM)
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HasBanus paznenos (Tem)
JIICLUTIITHHBI

ConepxkaHue pa3ienos (TeM) AUCHUIUIUHEL (B T.4. MO JICKIHSM )

TpynoemkocTh
(JIeKIIMOHHBIE
3aHATHSA), 4

dopMmupyemble
KOMIIETEHINH

2 cemecTp

1 Ludpossie BUIBI
MOIYJISIIAH ¥ CUTHATIBHOTO
KOIMPOBAHHS, UX
CIIEKTpaJbHAas 1
JHEPreTHIECKast

3¢ GeKTHBHOCTD

Amnanu3 mudpoBeIX METOI0B MOy ISIIMK. Moembl cotoBoi cBsizu FSK, MSK,
GMSK u 4nCneHHBIN aHaIU3 BEPOSITHO CTH CUMBOJIBHOM oIMOKH. MogeMsl
CITyTHUKOBBIX cucTeM cBsizu M-QAM, M-PSK, 16-APSK, 32-APSK, n
YHCJICHHbIH aHAJIN3 BEPOSITHOCTH CUMBOJIBHOM OLIMOKH.

TIKP-1, [TKP-3,
TIKP-2

Htoro

2 IpomyckHas criocOOHOCTh
KaHaJla CBS3H.
Konuposanue ncrounnxa

INpomyckHast ciocoOGHOCTH KaHana cBsi3u. OObEM CHIHaJIa M eMKOCTh KaHalla
CBsI3H, YCIIOBHUS UX coriiacoBanus. KonupoBaHus HCTOYHUKA. MeTOAbI

3¢ PeKTUBHOTO KOoMpoBaHus. PpakTaabHOE KOJUPOBAHNE H300paKEHHH.
BeiiBneT-1ipeoOpa3oBaHus CUTHAJIOB M H300paKeHUIA.

TIKP-1, [TKP-3,
IIKP-2

Htoro

3 [NomexoycroitunBoe
KOIMPOBAHHE B
TEJICKOMMYHHKAI[HOHHBIX
CHCTEMax

Kogpr Xemmunra, BUX (boyza-Hoynxypu-Xoksenrema), Puna-Comomona.
Huxmuaeckue usodsrrounsle koasl CRC (Cyclic redundancycheck). CBeprounsie
KOJIbL. JIeKoanpoBaHUe CBEPTOYHBIX KOJIOB 10 MeTOoy Burepou.
Typ6okonuposanue. CBeproyHbie TypOOKoabl. JlexoaqupoBanue TypOOKOIOB.
XapaKTepUCTHKHU 110 MEXOYCTOWYUBOCTH CBEPTOYHBIX TypOOKOIOB.
HuskoruotHoctHeie kKonbl. Kimaccudukarms LDPC-ko10B. MeTo bl HOCTpOCHUS
MIPOBEPOYHBIX MATPUL]. AJITOPUTMBI ICKOAUPOBAHUS HU3KOIUIOTHBIX KOJIOB.
KackazHbIx K0J10B.

IIKP-1, ITKP-3,
IIKP-2

Htoro

4 CArHaJIbHO-KOJ/IOBBIE
KOHCTPYKLIUH B
TEJICKOMMYHHKAI[HOHHBIX
cucreMax

CHrHaJIbHO-KO/IOBBIC KOHCTPYKIIMH Ha OCHOBE Tpeiuinc Ko0BOH MOIYIISAIIMN
(TCM) u ux ananu3. VccnenoBanue CUrHajabHO-KOJJOBOW KOHCTPYKIMU Ha Oaze
CHCTEMBI C OPTOTOHAIBHBIM YaCTOTHBIM MYJIbTHIUICKCUPOBAHU €M H
MPOCTPAaHCTBEHHO-BpEeMEHHbIM Ko 1upo BanueM OFDM - MIMO.

IIKP-1, ITKP-3,
IIKP-2

Htoro

5 Knaccuueckue mugpsl

Teopus kinaccuueckux muppoB. OCHOBHBIE XapAKTEPUCTUKH OTKPBITOIO TEKCTA.
Knaccudukanus mudpos. Knaccndpukanus mudpos 3amenst. Iudpst
nepecraHoBku. [ITudpsl npoctoii 3amensl. CucreMa mudposanus Lie 3apst.
Addunnas cucrema noacranoBok Llesaps. Cucrema Llesaps ¢ kiIroueBbIM
cioBoM. burpammusiii mudp [neiideiipa. lud p Xumra. Hudpsr crnoxHoi
3ameHsl. [1Iugp "nBoitHoii kBagpat" Yurcrona. OnHopa3zoBas cucrema
nmdposanus. lllndposanne MeTomoM raMMUpOBaHUs. MeTOIbI TeHepauuy
TICEBAOCITyYaliHbIX MOCIEJ0BAaTEIbHOCTEH uricen. JINHEHbII KOHTPY HTHBIN
reHepaTop. Peructp cisura c nHEHHOIT 00paTHON CBA3BIO.

TIKP-1, [TKP-3,
TIKP-2

Hrtoro

6 lIndposanue c
CEKPETHBIM KITIOUOM

Teopus mmpoB ¢ CeKPETHBIM KIFOUOM. biiouHbIe I TOTOYHBIE CHCTEMBI
mudpoanus. [IpunIMIEl MocTpoenus 6aounsx mmd pos. Ctanmapt
mudposanus faHHBX [OCT. AMepuxaHckuil cTaHAapT MK(PO BaHUSA JAHHBIX
DES. Biiounslii kpunroaiaroputm cranaapt AES. MeTozs! olileHkH KauecTBa
aJIro pUTMOB NOTOUHOTO M poBanus. Kpunroananus mmdpos.
CrarucTryeckuii ananu3 raMMsl muppoB. Habop cTaTHCTHYECKUX TECTOB
HUCT. HUccnenoBanue aaropuTMoB IOTOYHOTro mudpoBanus. Kpunroananus
mmdpoB. CTaTUCTUUECKUH aHATHN3 TaMMBI MIU(POB. AHAIN3 Pe3yJIbTATOB
TecTupoBaHus. MccnenoBanne npon3BoguTeNbHOCTH MH(ppoB. [ToTounbIe
pexumbl 6109HBIX MUQPoB. CTpouTeIbHbIe OIOKU 110 TOYHBIX MHU(POB.
Peructpsl cBura ¢ 00paTHOI CBA3BI0. PErUCTpHI cABHTA € IMHEHHOI 00paTHOM
cBsI3b10. Peructpbl ciBura ¢ odpar Hoii cBs3b10 10 nepeHocy. [lorounslii mudp
HC-128. ITorounsrii mudp Rabbit. [lorounsrii mmudp Salsa20. [ToTounsrii mudp
SOSEMANUK.SERPENT u ero npoussoansie. [Totounstit mu¢pp F-FCSR-H.
IMoTounsni mmdp Grain-128. [Totounsiii mmdp MICKEY-128. [ToTounsrit
umgp Trivium. Poccuiickuii 010unbli mmpp FOCT B MOTOYHOM pexuMe.
Bbrounsrnit nmdp AES B norounom

TIKP-1, [TKP-3,
IIKP-2

Htoro

7 ludposanue ¢
OTKPBITBIM KITIOUOM

Teopus mupPOB ¢ OTKPHITHIM KIIOYOM. ACUMMETPUYHBIE KPHITOCUCTEMBI.
ITpenmockIKY MOSBICHHS aCHMMETPUIHBIX KpunTocucteM. O000ImeHHas cxema
aCUMMETPUYHON KPUIIOCHCTEMBI. Anrebpanyeckast 00001eHHast MoJIeb MH(pa.
OpHocroporune ¢pyHkuun. Oakropusarys. AuCKpeTHBIi 1orapudm.
Kpunrocucrema RSA. OcHoBHbIe onpesienieHus: 1 TeopeMbl. Anroputm RSA.
Iponenyps! mudpoBanus 1 pacuppPOBAHHS

B kpunrocucreme RSA. Kpunrocucrema Dinb-I"amans. Metoxn
9KCIIOHEHIINAIBHOr0 KioueBoro oomena Juddu-Xemamana. AIropuTMsl
MPaKTUYECKON peajln3aliii KPUITO CUCTEM C OTKPBITHIM KII04oM. Asroput™ Pa
ouna-Musiepa (Rabin-Miller).

TIKP-1, TTKP-3,
IIKP-2

Htoro
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8 Kpunrorpaduyeckue
TIPOTOKOJIBI B CETAX
nepenayn JaHHBIX

Ceru mudpoBaHHoi cBsi3u. Opranuzanus ce Teid KOHPUICHIHAIbHON CBA3U.
OCHOBHBIE TepPMHHBI H MOHATHA. YTPO3bI CeTIM. IIpOTOKOIIBI pactpeneieHus
KJIro4el u ux xapakrepuctuku. Komnpomeranys abOHEHTOB CETH; CIIOCOObI
MIOCTPOEHHS IPOTOKOJIOB- MKU(POBAHHOH CBA3U U METOJBI UX PEIICHUSL.
IMoBTOpHOE MCTIONB30BaHHE KITI0UeH B ceTsix mudpoBanHoi cBsa3u. [Toxxoms! k
CHIDKEHUIO BEPOSTHOCTH OBTOPHOTO UCIIONb30BaHUs. COBpEeMEHHbIE
TEHICHINH Pa3BUTHA- CPEICTB U METOJOB KPUNTOrpadhHIECKOH 3alUThI
nHpopmanuu. [IporpaMmMHo-anmnapar Hast peaau3alus COBPEMEHHBIX
Kpunrorpaduyeckux cpencts. Kpunrorpagudeckue mpo TOKOIBI: IPOTOKOIEI C
MOCPEJHUKOM, apOUTpaKHbIE IPOTOKOJBI U LIEHTPHI 10BEPHs, CAMOJOCTATOYHBIH
IIPOTOKOJ, IPOTOKOJIEI HA OCHOBE CHMMETPHYHOMN U aCCHUMETPUYHOM
kpunrorpaduu, X31m-(QYHKIUH H TIPOTOKOIIBI, ITPOTOKOIBI CMEMIaHHBIX
kpunrocucteM. PGP xonupoBanue 1 mmppoBaHUE C OTKPBHITHIM KIIFOUOM.
O6uiue cBeaenus. COB MECTUMOCTD. 3amuiéHHoCcTh. Mexanusm pa 60tel PGP.
Kitoun PGP. LHudposas noanuck Ha PGP. Cxxatue nannbix. Cetb 10Bepusl.
Ceprudukatsl. Open PGP. ITornomenue NetworkAssociates. CoBpeMeHHOe
cocrosHue. IIpaBoBble acneKkTs! Hcnoib30BaHus B Pocenu. Kpunrorpadudeckas
cHcTeMa C OTKPBITHIM KIIFOUOM (I aCHMMETpUYHOE IH(poBaHue,
acUMMETpHYHBIN Udp). DnekTponHas noanuck (DI1). DnexrponHas nudpoas
noamucs (DLIT). ArrynmupoBanus oTkpbIToro kmova PGP. Jlesaktu Barus —
BPEMEHHOE OTKJII0YEHUEHE UCIIONB3YEMOro KIIKoYa UM KIIKOUEBOM Maphl.
Ortnevarok kimroya. MIMInunuTHOE 10BEpUe — IO HOE JOBEpUE
3ape3epBUPOBAHO I KIIIOUECBBIX AP, PACHOJIOKECHHBIX Ha JOKAJIBHOM KIIOYe.
Be3onacHocTh ceTu nepenayn AaHHbIX Ha TpaHcropTHoM yposHue SSL u TLS.
Iporokon SSL. ITpuanumn pa6oter SSL. MHorocnoitHas cpena npotokona SSL.
IIpoTokon noaTBepKAEHUS NOAKII0YeHUs. IIpoToKOI H3MEHEH s TapaMeTpOB
mmdpa. [IpexynpenurensHsiii TpoTokoi.- Ludpossie cepTudukaTer mpoTokoIa
SSL. Mexanu3Mbl 00pa3oBaHus Kito4a Juist Tekymei ceccun B SSL/TLS.
IpensaputensHbie 00bekTh cekpeTHOcTH: NULL, RSA, anonumusi Juddu-
Xemnman (Diffie- Hellman), kparkoBpemennstii J{uddu-Xemn man,
¢duxcupoBannbiit upou-Xemmman u Fortezza. Anropurmst
mmdpoBaHus/AemndpoBaHusL. AIITOPUTMBI X3IIUPOBaHUs. ['e HepupoBaHue
Kpunrorpaduyeckux mapamer pos. I aBHbIi cekpeTHslil ko. CeaHChl U
coenunenue. [Iporoxon TLS. I'eHepanus kpun Torpadu4ecKoil CEKpeTHOCTH.
OyHKIMs pacuupenust AanHbIX. [IceBnocnyyaiinas ¢yukims TLS. InaBHbIi
cexpetHsli ko TLS. Matepuan ans xitoueidt TLS. ApapuifHblil IPOTOKOI B
TLS. IIpotokoin ycranoBienus coennaenus TLS. bezomacHocts cetu [1]] Ha
cereBoM ypoBHe [Psec. IPsec sBisier csHeoThemiaeMol yactoio IPv6 MurepHer-
IIPOTOKOJIA CIIEIYIOIIETO TOKOJIEHH. APXUTEKTYpa CPEACTB OE30IIaCHOCTH UL
IP-ypoB ns cnienuduimponana B nokymenre Security Architecture for thelnternet
Protocol. Pazme menue u ¢pynknuonnposanue [Psec. TpaHcropTHEI pexum
paboTsl. TyHHEIbHBIH peskUM paboThl. KOHTEKCTHI 0€3011aCHOCTY U yIIpaBIICHUE
karo9amu. [IpoToKoIbHEIE KOHTEKCTHI U HOJIUTHKA O€30II1aCHOCTH.
AyTeHTH()UKAIMOHHBIN 3ar0I0BOK. be3omacHoe COKphITHE CYIeCTBEHHBIX
nanHbIX. [Ipo Tokon oomena kmoyamu — IKE. PacmmpenHslit 0630p 6e30macHbIx
accolHalril. pacnpe AeCHUS KITI0UeH, 00eCcIeYnBaIOIIIX 3aIUTy OT
koMnpometauu. Kpunrorpagudeckre npoTOKOINbI, IPOTOKOJBI
pacnpeneneHns- KIodel, HapoIbHbIC CHCTEMbI Pa3TpaHUYCHUS JOCTYIIA.
Croco0bl BocCTaHOBJIEHHS KM(POBAHHOM CBA3U MOCIIE KOMIIPOMETALUH.
IMoaxoas! K TOKaIU3aLUU HETATUBHBIX NOCIEACTBUM KoMmpoMeTanuu. Cetn
CBSI3H C OTKPBITHIM PacNpeeeHueM KIIoYei.

ITpo6aemMbl CHHXPOHU3AIUY B CETAX.

TIKP-1, [TKP-3,
IIKP-2

Hroro

9 udposanue B
COBPEMEHHBIX CHCTEMax
CBSI3U

Bbezonacrocts GSM cereil. Anroputm mudposanus AS/1. CucreMHble
coobmenuss GSM. Kpunrorpaguueckas 3ammra 6€CpOBOIHBIX CETeH
cranaaproB LTE. CymiecTByromye MeTOIbl U CTaHJAPThI 3aIUThHI Oecpo
BoaubIx cereit LTE. AnroputM ayTeHTH(NKA UK U TeHepanuy Kioda. Cion
oe3onacHocTu. Uepapxust kimouerd B E-UTRAN. ['enepu poBanue kitodei
mudpanyu 1 nenoctHocty 111 NAS curnanmsanuu. Anroputym mudpanuu B E-
UTRAN. Anropurm nposepku nenoctHocta E-UTRAN. MoaenupoBanue
TexHosoruu mudposanus B cersix LTE.

TIKP-1, [TKP-3,
[IKP-2

Htoro

HWroro 3a cemectp

18

Htoro

18

HanmeHoBaHMe MpaKTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TabuIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabmuma 5.3 — HauMeHoBaHME MPAKTHUECKUX 3aHATHN (CEMHUHAPOR)
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HasBanus paznenos (tem) | HaumeHnoBanue npakTudeckux 3aHatuil | TpyaoemMKkocTs, | DopMupyembie
JACLUTUTUHBI (cemuHapoB) q KOMIIETECHIIUU
2 cemecTp
1 Hudpossie BUIBI Mouaemsl cotoBoii cBsa3u FSK, 2 IIKP-1, IIKP-3,
MOJYJISILUU U MSKGMSK u ynucneHHbBIH aHaINu3 TIKP-2
CUTHAJILHOTO BEPOSTHOCTH CUMBOJIBHON OIIUOKH.
KOJMPOBAaHUS, UX Mopembl CITyTHUKOBBIX CUCTEM CBsI3U M-
CIIEKTpajbHas U QAM, M-PSK u uncneHHbll aHa- 113
SHEpreTuyecKas BEPOSTHOCTH CUMBOJIbHON OLITUOKHU
3¢ (HEeKTUBHOCTH HUtoro 2
2 ITponyckHas HccnenoBanue KoaupoBaHUs UCTOYHHUKA 2 [TKP-1, I[TKP-3,
CIIOCOOHOCTH KaHayia JTUC KPETHBIX COOOIIEHUH METO1aMH TIKP-2
cBs3u. KogupoBanue [HIegnona- ®auno. UcciaenoBanue
HMCTOYHUKA anroputMmoB Jlemnens- 3uBa.
@®pakTaabHble METO/IbI KOJUPOBAHUS U
300pakeHuii. BeliBneT nmpeoOpa3zoBaHus
CUTHAJIOB U M300pakeHHI.
Htoro 2
3 IlomexoycToiunBoe HccnenoBanmne xoqoB XemMmuHTra, BUX 2 IIKP-1, ITIKP-3,
KOJMPOBAaHUE B (boy3a-Hoynxypu-Xoksenrema), Puna- [IKP-2
TeIeKOMMYHUKAIIMOHHBIX | Cosomo. L{uknndeckue nu30bIToU HbIE
CUCTEMax kozabl CRC (Cyclic redundancycheck).
Ceeprounbie Koibl. Jleko- qupoBaHue
CBEPTOUYHBIX KOJIOB. JlekoanupoBaHue
CBEPTOUYHBIXKOJIOB 10 METO1Y
Butep6u. Typ6okoau poBaHue.
O06o061IeHHas cxema TypOoKoepa ¢
napajuieIbHbIM KaCKaJMPOBAHUEM.
CBepTou HbIE€ TYPOOKO/IBI.
JlexoaupoBaHue TypOOKOIOB.
XapaKkTepUCTUKH IOMEXOYCTOMYNBOCTH
CBEpPTOUHBIX TypOOKO0B. VccnenoBanue
TypO0K010B. HU3KOMIIOTHOCTHBIE KOJIBI.
AJITOPUTMBI IEKOAUPOBAHUS
HU3KOIUIOTHBIX KOJI0B. O1ieHKa
CJIO)KHOCTH JITOPUTMOB JIEKOIUPOBAHUSI.
HccnenoBanue KacKaaHbIX KOJOB.
Hroro 2
4 Cur"aiabHO-KOJOBbIE CUrHanbHO-KO/IOBbIE KOHCTPYKIIMHU Ha 2 [TKP-1, ITKP-3,
KOHCTPYKLHU B OCHOBE Tpesunc KoJ0BOM MOLYJISLUN [TKP-2
tenekoMmyHuKannoHHbIX |(TCM). MccnenoBanue curHaaIbHO-
cucreMax KOJIOBOM KOHCTPYKITUU Ha 0a3e CUCTEMBI C
OpPTOTOHAJILHBIM YaCTOTHBIM
MYJIbTUIUIEKCUPOBAHUEM U
MIPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanueM OFDM - MIMO.
Hroro 2
9
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5 Knaccuueckue mmdpsi

Teopus knaccu4eckux mugpos.
OCHOBHBIE XapaKTEPUCTUKHU OTKPBITOTO
tekcra. Kimaccudukamnms
mmdpos.Knaccudukanus mmppos
3amensl. [udpsr nepecranoBku. Lnudpst
npocTtoii 3amenbl. Cuctema mmdpoBanus
Le3aps. Apdunnas cucrema
noactanoBok Lle3aps. Cucrema Llesaps ¢
KITIOYEBBIM CJI0BOM. burpammHustii mmdp
[Tnetideiipa. ndp Xumra. Hudpsr
ciokHoii 3amensl. [ndp "aBoiinoi
kBazpat" Yurcrona. OgHopazoBas
cucrema mudposanus. Hlupposanue
METOJIOM raMMUpOBaHus. MeTobl
TEHEPALMH IICEBIOCITYYaNHBIX
IIOCJIEI0BATEILHOCTEN Yncell. JINHEMHBIN
KOHI'PYJHTHBIN reHeparop. Peructp
C/IBHTA C JIMHEHHOW 00paTHOU CBS3BIO.

TIKP-1, [TKP-3,
TIKP-2

Htoro

6 Hludposanue ¢
CEKPETHBIM KJIIOUOM

Teopus mudPoOB ¢ CEKPETHBIM KIIIOUOM.
biouHbIe ¥ OTOYHBIE CHCTEMBI
mudposanus. [IpuHIMIBI HOCTPOCHHUS
6mounbIx mmdpos. Cranzapt
mmdposanus nanHbix [OCT.
AMepUKaHCKUN CTaHAapT WU(PO BaHUA
nanHbiX DES. biounslii kpuntoaaropurM
RIINDAEL u crangapt AES. Ilorounsie
cucremsl muppoBanus. [lorounsie
PEXKHUMBI OJTOYHBIX MHU(POB.
CrpoutenbHble OJIOKU TOTOYHBIX
mmdpos. Peructpsl casura ¢ o6paTHOi
CBA3BI0. Peructpsl casura ¢ JIMHEW HOU
oOpaTHOH CBs3bI0. PerucTpsl capura ¢
00paTHOM CBSI3bIO IO EPEHOCY.
Poccuiickuii 61ounsiii mmdp I'OCT B
MOTOYHOM pekuMe. biounstit mmdp AES
B IIOTOYHOM PEKUME. MeTo/Ibl OLIEHKH
KauecTBa aJIr'OPUTMOB ITOTOYHOTO
mmdposanus. Kpunroananus mudpos.
CraTtucTuueckuil aHaiau3 raMMbl IUPPOB.
Ha6op craructuueckux tecroB HUCT.
HccnenoBanue anropuTMOB IOTOYHOTO
mmdposanus. Kpunroananus mudpos.
CraTtucTuueckuil aHaiau3 raMMbl IUPPOB.
AHanu3 pe3yabTaTOB TECTUPOBAHUS.
HccnenoBanue npou3BOAUTENBHOCTH
mudos.

ITIKP-1, TIKP-3,
IIKP-2

Uroro

CornacoeaHa Ha noptane N2 57842
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7 Wudposanue ¢
OTKPBITBIM KJIHOUOM

Teopus mmdpPOB ¢ OTKPBHITHIM KIFOUOM.
AcummerpuuHbie Kpunrtocuctemsl. [Ipen-
MOCBUTKY TIOSIBJICHUSI aCHMMETPUYHBIX
kpunrocucrteM. O000IEeHHast cxema
ACHMMETPUYHOMN KPUTIO CHCTEMBI.
Anrebpanueckasi 00001IeHHAS MOJIENb
mmdpa .OgHOCTOPOHHHE (HYHKIIHH.
daxTopuzanus. JJuCKpeTHBIN TorapudmM.
Kpunrocucrema RSA. OcHoBHBIE
oIpesiesIeHUs] U TEOPEMBI. AJITOPUTM
RSA. Ilpouenyps! mudpoBaHus u
pacmdpoBanus B Kpunrocucteme RSA.
Kpunrocucrema Onb- ['amansa. Meroa
HKCIOHEHIMAIBLHOTO KIIF0UEBOr0 0OMeHa
Huddu-Xemmmana. AIropuTMbl
MPAaKTUYECKON peain3aluil KpUNTOCUCTEM
C OTKPBITBIM KJItouoM. Asiroputm PabuHa-
Munepa (Rabin-Miller).

TIKP-1, [TKP-3,
TIKP-2

Htoro

8 Kpunrorpadpuueckue
IIPOTOKOJIBI B CETAX
nepenayy JaHHbIX

Mexanusm padots PGP. Kitoun PGP.
[Mudposas noanucs Ha PGP. Cxartue
nanHbIX. Cetb goBepus. CepTuukaTsl.
Open PGP. Dnekrponnas uugposas
noanuck (DLIT). bezomacHocTh cetn
nepeayy JaHHBIX Ha TPAaHCIIOPTHOM
ypoBae SSL u TLS. IIpotoxon SSL.
[Tpuniun padotsr SSL.MHorocnoinas
cpena nporokona SSL. [Iporokon
MOATBEpKAeHUs noakIoueHus. [Iporokon
M3MEHEHUs apaMeTpoB M dpa.
IIpenynpenurensHblid IPOTOKOIL.
[Tudpossie cepTrdukarsl nporokona SSL.
MexaHu3Mbl 00pa30BaHUs KJItoYa JIs
Tekymeit ceccun B SSL/TLS.
bezonacnocTs cetu I1]] Ha ceTeBOM
ypoBHe [Psec. [Psec sBisercs
HeoTbeMiIeMol YacTbto [Pv6 MHTepHeT
IIPOTOKOJIA CJIEAYIOIIErO NOKOJIEHHUS.
ApPXUTEKTYpa CpPeICTB O€30MaCHOCTH IS
[P-ypoBHS crienuduuupoBaHa B
nokymenre Security Architecture for
thelnternet Protocol. Pazmemenue u
¢yukunonuposanue [Psec. TpancriopTHbIit
pexxuM paboTsl. TyHHETBHBIN peXUM
paboThI.

ITIKP-1, TIKP-3,
IIKP-2

Uroro

CornacoeaHa Ha noptane N2 57842
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9 udposanue B
COBPEMEHHBIX CHCTEMax
CBSI3U

besonacnocts GSM ceteil. Anroputm
mmdposanus AS5/1. Kpunrorpaduueckas
3amuTa OeCIIPOBOAHBIX CETE CTaHIapTOB
LTE. AnropuTt™ ayTeHTUDHUKALINHA 1
resepanuu kimoya. Crion 6€30MacHOCTH.
Nepapxus kmroueit B E-UTRAN.
['enepupoBanue Kitodei mmdpanmm u
nestocTHocTy At NAS curHanusanuu.
Anroputm mmdpanmu B E-UTRAN.
ANropuT™ IpoBEpKHU LEeN0CTHOCTH E-
UTRAN. MoaenupoBanue
anroputmoB3amuTel LTE.

TIKP-1, [TKP-3,
TIKP-2

Htoro

Hroro 3a cemectp

18

Uroro

18

5.4. JlaGopaTopHble 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOpHBIX padboT

HasBanus pasnenos (Tem)
JUCHUITIIMHBI

HaumenoBanue 1abopaTopHbBIX paboT

TpynoemMkocTs,
q

dopmupyemble
KOMIIETCHIINU

2 cemecTp

1 Hudpossie BUabI
MOJIYJISLUHA U CUTHAIBHOTO
KOJIMPOBAHUS, UX
CTEKTpaJbHAS U
SHepreTuyecKas

3¢ (HEeKTUBHOCTH

AHanu3 UPPOBLIX METOIOB MOIYIISIIUH.
Mouaemsl cotoBoit cBsa3u FSK, MSK,
GMSK 1 4YHCICHHBIN aHAIN3
BEPOSTHOCTH CUMBOJIBHON OIIMOKHY .
Mopembl ClyTHUKOBBIX CUCTEM CBSI3U M-
QAM, M-PSK, 16-APSK, 16-APSK u
YUCJICHHBIA aHAJIU3 BEPOSTHOCTH
CHMBOJIbHOH OIINOKH.

ITKP-1, IIKP-3,
ITKP-2

HUroro

3 ITomexoycToitunBoe
KOJMPOBaHUE B
TEJIeKOMMYHUKAIIMOHHBIX
cUCTeMax

HccnegoBanne kogoB XemmuHra, bBUX
(boyza-Uoynxypu-XokBenrema), Puna-
Conomo. luknnaeckue
n36bpTounbieko sl CRC (Cyclic
redundancycheck). CBepTodHbIEC KOJIBI.
JlexoaupoBaHKe CBEPTOYHBIX KOJIOB.
JlexonupoBaHKe CBEPTOYHBIX KOJIOB IO
Merony Butep6u. TypOokoaupoBanue.
CBepTouHbIe TYPOOKO/IBI.
JexkoaupoBaHue TypOOKOI0B
.XapakTepUCTUKH TOMEXOYCTOMYUBOCTH
CBEpPTOYHBIX TYPOOKOJIOB.
Hu3konnoTHOCTHBIE KOJIBI. AJITOPUTMBI
JIEKOAMPOBAHUS HU3KOIUIOTHBIX KOJIOB.
HccnenoBanue KacKaaHbIX KOJOB.

ITIKP-1, TIKP-3,
ITIKP-2

Hroro

CornacoeaHa Ha noptane N2 57842
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4 CurHaiabHO-KOJIOBbIE CuUrHanbHO-KO/I0BbI€ KOHCTPYKLIUU Ha 4 [TIKP-1, IIKP-3,

KOHCTPYKLHH B ocHOBe Tpesnnuc KoI0BOW MOIYJISILIMA [TKP-2
TenekoMMyHuKauuoHHblx | (TCM) u ux ananus. MccnenoBanue
cucTreMax CUTHAJIbHO-KOJIOBOM KOHCTPYKIIMHU Ha

0a3e cucTeMbl ¢ OPTOrOHAJILHBIM
YaCTOTHBIM MYJIbTHITICKCHPOBAHU €M U
POCTPAHCTBEHHO-BPEMEHHBIM KOJTUPO
Banrem OFDM - MIMO.

Htoro 4

6 Hludposanue ¢ Teopus MU POB € CEKPETHBIM KIIIOUOM. 4 ITIKP-1, IIKP-3,
CEKPETHBIM KJIH0YOM biouHble ¥ OTOYHBIE CHCTEMBI ITIKP-2
mudpoBanus. [IpyHIMIBI HOCTPOCHUS
6mounbIx mm@ po. Ctangapt
mupposanus nanusix [OCT.
AMepUKaHCKU# cTaHAapT MH(poBaHUs
nauubelx DES. bnouHbli
KpUNTOanroput™m cranaapt AES.
Poccuiickuii 6nounsii mmdp I'OCT B
MOTOYHOM pexume. brounslii mmdp
AES B NOTOYHOM pexuMe.

Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMOTpeHO y4eOHBIM IIaHOM
5.6. CamocTosTeqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHBI B
Tadyuue 5.6.
Tabmuia 5.6 — Busbl caMocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN

Bunnl
HasBanus paznenos (Tem) . | Tpynoemkocts, | @opMupyemble
CaMOCTOSITENIbHOM DopMBbI KOHTPOJIS
JTUCIUITNHBI q KOMIIETEHIIUH
paboTsl
2 cemecTp
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1 Hudporsie BUIBI [ToaroroBka k 8 [IKP-1, I[TKP-3, | JlaGoparopHas
MOJYJISIIAN U 1abopaToOpHOit [1KP-2 pabota
CUTHAJIHOTO paborte, HanUcaHue
KOJIMPOBAHUS, UX oTuera
CHCKTpaJIbHasA U Hanucanue otuera 8 IIKP-1, TIKP-3, Otuet no
OHCPreTHYICCKan 1o JabopaTtopHoOit [TKP-2 nmabopaTopHOH
s PexTuBHOCTH pabote pabore
Hanucanue otuera 4 IIKP-1, IIKP-3, Ortuet 1o
MO MPAKTUYECKOMY [TIKP-2 MIPaKTUIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brinonxnenue 2 [IKP-1, I[TKP-3, | IIpaktuueckoe
MPAKTUYECKOTO [TKP-2 3aJlaHue
3a/IaHUs
[ToaroroBka k 2 [TKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Hroro 24
2 IlpomyckHas Hanucanue oTyera 4 [TKP-1, ITKP-3, Otuer o
CIIOCOOHOCTH KaHaja 10 MPAKTUYECKOMY [TKP-2 MPAKTUYECKOMY
cBs3u. KogupoBanue 3aHATHUIO (CEMUHAPY) 3aHATHIO
HMCTOYHHKA (cemunHapy)
Bremonnenue 2 [TKP-1, I[IKP-3, | IIpaktuueckoe
MPAKTUYECKOTO TIKP-2 3aJaHue
3aJIaHUS
IToaroroBka k 2 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [IKP-2
Uroro 8
3 ITomexoycToitunBoe [ToaroroBka k 6 ITIKP-1, I[TKP-3, | JlaGoparopHas
KOJIMPOBAHUE B nabopaTopHOI [TKP-2 pabora
TEJIEKOMMYHHUKAIIMOHHBIX |paboTe, HalMCaHKe
cucTeMax oTyera
Hanucanue otuera 6 IIKP-1, IIKP-3, Ortuet 1o
10 J1abopaToOpHO IIKP-2 nabopaTopHOI
pabote pabote
Hanmcanne orduera 4 IIKP-1, IIKP-3, OrtueT 1o
10 IIPAaKTUYECKOMY [IKP-2 [IPAKTUYECKOMY
3aHSTUIO (CEMUHApY) 3aHATHUIO
(cemuHapy)
Brimonnenue 4 [TKP-1, I[IKP-3, | IIpaktuueckoe
MPAKTUYECKOTO TIKP-2 3aJaHue
3aJIaHUS
IToaroroBka k 4 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [IKP-2
Hroro 24
14
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4 CurnajabHO-KOJ/IOBBIE ITonroroBka k 6 [IKP-1, I[TKP-3, | JlaGoparopHas
KOHCTPYKIIUHU B 1abopaToOpHOit [1KP-2 pabota
TEJIEKOMMYHHUKAIIMOHHBIX |paboTe, HalMCaHKe
cucreMax oTuera
Harmmcanue oTuera 6 IIKP-1, TIKP-3, Otuet no
o J1abOpaTOPHOM [TKP-2 nmabopaTopHOH
pabote pabore
Hanucanue otuera 4 IIKP-1, IIKP-3, Ortuet 1o
MO MPAKTUYECKOMY [IKP-2 MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brmonnenune 2 [IKP-1, I[TKP-3, | IIpaktuueckoe
IIPaKTUYECKOIO [IKP-2 3a/1aHHe
3a/IaHUs
IToaroroBka x 2 [TKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [TIKP-2
Hroro 20
5 Knaccuueckue mudpsl  |Hanucanune oTuera 4 [TKP-1, I[IKP-3, Otuet no
10 IIPAKTUYECKOMY [IKP-2 IIPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Bremonnenue 2 [TKP-1, I[IKP-3, | IIpaktuueckoe
MPAKTUYECKOTO TIKP-2 3aJaHue
3aJIaHUS
Iloarororka k 2 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Uroro 8
6 llIudposanue c [ToaroToBka k 6 ITIKP-1, I[TKP-3, | JlaGoparopHas
CEKPETHBIM KITFOUOM nabopaTopHOI [TKP-2 pabora
paboTe, HalMCaHKE
oTyera
Hanucanue otuera 6 IIKP-1, IIKP-3, Ortuet 1o
10 J1abopaToOpHO IIKP-2 nabopaTopHOI
pabote pabote
Hanucanne otuera 4 [TKP-1, ITKP-3, Otuer o
10 MPAKTUYECKOMY [TKP-2 MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
Bremonnenue 2 [TKP-1, I[IKP-3, | IIpaktuueckoe
MPAKTUYECKOTO TIKP-2 3aJaHue
3aJIaHUS
IToaroroBka k 2 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [IKP-2
Htoro 20
15




7 llludposanue ¢ Hanucanue otuera 4 [IKP-1, I[IKP-3, Otuet no
OTKPBITBIM KIIFOYOM 10 IIPAKTUYECKOMY [IKP-2 [IPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Bremonnenue 2 [TKP-1, I[IKP-3, | IIpaktuueckoe
MPAKTUYECKOTO TIKP-2 3aJaHue
3aJJaHus
Iloarororka k 2 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Uroro 8
8 Kpunirorpaduueckue Hanucanue otuera 4 [TKP-1, I[IKP-3, Otuer o
MPOTOKOJIBI B CETAX M0 MTPAKTUYECKOMY [TKP-2 MPaKTUYECKOMY
nepeaadn JaHHbIX 3aHATHIO (CEMUHAPY) 3aHIATHIO
(cemuHapy)
Brimonnenue 2 [IKP-1, I[IKP-3, | IIpakTtuueckoe
IIPaKTUYECKOTO IIKP-2 3a/laHue
3a/1aHUS
IloaroroBka x 2 [TIKP-1, [IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Hroro 8
9 lludposanwue B Hanucanue otuera 4 [IKP-1, I[IKP-3, Otuer no
COBPEMEHHBIX CUCTEMAX |10 IPAKTUYECKOMY [IKP-2 MPAaKTUYECKOMY
CBSI3U 3aHITHIO (CEMUHApPY) 3aHITHUIO
(cemuHapy)
Brmonnenne 2 [IKP-1, I[TKP-3, | IIpaktuueckoe
IIPaKTUYECKOIO [IKP-2 3a/1aHHe
3a/1aHUs
IToaroroBka x 2 [TKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Htoro 8
Uroro 3a cemectp 128
ITonroroBka u caaua 36 DK3aMeH
JK3aMeHa
Hroro 164

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHSITUH
Bunel yueOHOM nesTeNbHOCTH
dopmMmupyembie
Jlek. | Ilpak. | JIa6. | Cam. @DopMbI KOHTPOJIS
KOMIIETCHITUH
3aH. | 3aH. | pab. | paO.
ITKP-1 + + + + |JIaGoparopnas pabota, [IpakTudeckoe 3aganue,

TectupoBanue, Ik3ameH, OT4eT Mo JA00pPATOPHON
pabote, OTYET 10 NPAKTUYECKOMY 3aHSTHIO
(cemunHapy)
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[TKP-2 + + + + |JlaboparopHas pabota, [IpakTudeckoe 3aqaHue,
TectupoBanue, Jk3ameH, OT4eT 1o 1ad0paTOpHOMA
pabote, OTYeT MO MPAKTUIECKOMY 3aHATHIO
(cemuHapy)

ITKP-3 + + + + |JIaGoparopnas pabota, [IpakTudeckoe 3amanue,
TectupoBanue, Ik3ameH, OT4YeT MO Ja00pPATOPHOMH
pabote, OTYET 1O NPAKTUYECKOMY 3aHSTHIO
(cemunHapy)

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIE OLIEHKH

o . MaxkcuMalILHBIN
MakcumanbHbIN MakcumanbHbIN
OaJ 3a epuo. Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6arn 3a mepuon
mexnay 2KT u Ha CEeMEeCTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JlaGopaTtopnas pabota 8 10 10 28
[IpakTryeckoe 3a1anue 4 4 4 12
TectupoBanue 2 2 2 6
Otuet no mabopaTopHOM 4 4 4 12
pabote
OT4er 1o NpaKTUYECKOMY 4 4 4 12
3aHATHUIO (CEMUHAPY)
DK3aMeH 30
Hrtoro makcumym 3a 22 24 24 100
epuo.I
Hapacratomum utorom 22 46 70 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecyer 6aIOB B OLICHKH 33 TEKYIIHH KOHTPOJIb
basel Ha 1aTy TEKyIero KOHTPOJIs Onenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbpHOI cymMMbl OaiioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK

N|W |~

< 60% ot MakcuMainbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)

4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Tonuxos, A. M. KogupoBanue u mudpoBanue nHGoOpMaluy B paguo3JIEKTPOHHBIX CUCTEMAaX
nepenaun uHpopmanuu. Yacts 1. Koguposanue: Kypc nekuuii, KoMIploTepHbIe JabopaTOpHbIE paboOThI,
KOMIIBIOTEPHBIN MPAKTUKYM, 3aJlaHUE Ha CAaMOCTOSITENIbHYIO0 paboTy [DnekTpoHHBINA pecypc] / A. M.
lNonmukoB. — 2-e u3z. nepepad. u gomn. — Tomck: TYCVYP, 2018. — 333 c. [DnexTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/8844.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. l'onukoB, A. M. KogupoBanue u mudpoBanre nHGoOpMauu B paguodIeKTPOHHBIX CUCTEMax
nepenauu nadopmanuu. Yacts 2. lludposanue: Kypc nekiuii, KOMIObIOTEpHBIE Ta0OpaTOPHBIE pabOTHI,
KOMITBIOTEPHBIN MPAKTUKYM, 3aJaHIE Ha CAMOCTOSATENbHYIO padoTy. — [DneKTpoHHbIH pecype] / A. M.
lNomukoB. — U3a. mepepad. u non. — Tomck: TYCVYP, 2018. — 377 c. — [DnekTpoHHBbIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/8846.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Tonukos, A. M. KogupoBanue u mudppoBanre nHGOPMALMH B PATHOIIECKTPOHHBIX CHCTEMAaX
nepenaun napopmanuu. Yactes 1. Koguposanue: Kypc jekiuii, KOMIbIOTEpHBIE TJaOOpaTOpPHBIE pabOTHI,
KOMITBIOTEPHBIN MPAKTUKYM, 3aJlaHUE Ha CAaMOCTOSTENIbHYI0 paboTy [DaeKkTpoHHBINH pecypc] / A. M.
lNonmukoB. — 2-e u3x. nepepad. u gorn. — Tomck: TYCVYP, 2018. — 333 c. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/8844.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYaIOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MIPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TMOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT nocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
8.1. MatepuaibHO-TeXHHYECKOe H IPOrpaMMHoe obecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAILIUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPUS C TOCTaTOYHBIM
KOJIMYECTBOM IIOCAIOUHBIX MECT JJi y4eOHOM rpyIbl, 000py10BaHHAs JOCKOM U CTaHIapTHON yueOHOM
MeOenpto. imeroTest MylnbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUSI, 00eCTICUHBAIOIIINE
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopaTopusi paguodIEKTPOHHBIX CHCTEM Iepenadyn wHhopMaruu: ydyeOHas ayauTopus s
NMpPOBEJICHUS 3aHATUN NPAKTHUYECKOTO TUNA, ydeOHas ayaUTOpUs I MPOBEACHUS 3aHATUU
71a00paTOPHOTO THUTA, TOMENIEHUE ISl KYPCOBOTO MPOCKTUPOBAHMS (BBIMOIHEHHS KYPCOBBIX padoT);
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 47, 401 ayz.

Onucanrie UMEIOIIErocss 000pyA0BaHUS:

- Komnerorep (8 mr.);

- Monwutop (197 SAMSUNG 1730S) (8 mr.);

- KnnaBuarypa (8 mr.);

- Mpims (ontrueckas) (8 mmirt.);

- Kommuiext ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal,

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows Server 2008;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopaTopusi paguod’IEKTPOHHBIX CHUCTEM Iepeaaur uHbopMaluu: ydyeOHas ayauToOpHs A
NpOBECHUS 3aHATUN MNPaKTUYECKOrOo THUMa, yueOHas ayaUTOpHUs I MPOBEACHUS 3aHATUH
1a00paTOPHOTO THUIA, MOMEIICHUE I KypCOBOTO MPOCKTUPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX paboT);
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 401 ayn.

Onucanue uMeroLerocss 000pya0BaHuUs:

- Komnerorep (8 miT.);

- Monwutop (197 SAMSUNG 1730S) (8 mirt.);

- KnaBuarypa (8 mir.);

- Mpims (onrrrueckast) (8 mit.);

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows Server 2008;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Opera;
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- Opera Developer;
- PTC Mathcad 13, 14;
- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Hudpossie Buasl moayssiuu | [TKP-1, TIKP-3,  |JIaGopaTopHas Tewmbl 1abopaTopHBIX PabOT
U CUTHaJbHOro KogupoBanus, |[IKP-2 pabora
HX CHCKTpajlbHAA 1 [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
OHEPIreTUICCKad 3aJ1aHue
dddexrnBHOCTE TectupoBanue [TpuMepHBIH MepeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
Otuer 1o TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHSATHUIO
(cemunapy)
2 [IpomyckHast CIOCOOHOCTh [IKP-1, IIKP-3, |[IpakTuueckoe TeMbl NpakTU4ECKUX 3aJaHUI
KaHaza cBs3u. KogupoBanue TIKP-2 3aJIaHue
HCTOYHHKA TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
3 IlomexoycToitunBoe [TIKP-1, [TIKP-3, |JIaGoparopHas Tembl 1abopaTopHBIX paboT
KOJIUPOBAHUE B [TKP-2 pabora
TEIIEKOMMYHHUKAIIMOHHBIX [IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
CHUCTEMAx 3aJlaHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopatopHoOit
pabote
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
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4 CurnajabHO-KOJ/IOBBIE [IKP-1, ITKP-3, |JlaGoparopHas Tewmbl 1abopaTopHBIX PabOT
KOHCTPYKIIUU B [1KP-2 pabota
TCJICKOMMYHHMKAIIMOHHBIX [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
cUCTEMax 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
Ortuer no TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHSATHUIO
(cemunapy)
5 Knaccuueckue mugpsl [TIKP-1, ITKP-3, |IIpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
[IKP-2 3aJlaHue
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MIPAKTUYECKOMY
3aHSTHUIO
(cemuHapy)
6 llIudposanue c cekpernbiv  |ITIKP-1, IIKP-3, [JlaGopaTopHas Tembl 1abopaTopHBIX paboT
KIIFOUOM [TKP-2 pabora
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHUe
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer 1o Tembl m1abopaTOpHBIX PadoOT
nabopatopHoOit
pabote
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHITHIO
(cemuHapy)
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7 llludpoBaHme ¢ OTKPHITHIM [IKP-1, ITKP-3, |IIpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
KIIFOYOM [TKP-2 3aJlaHuE
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
8 Kpunrorpaduueckue [TIKP-1, I[IKP-3, |IIpaktuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
MPOTOKOJIBI B ceTsax nepenaun | [IKP-2 3aJaHue
JMaHHBIX TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Otuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
9 llIudposanue B coBpemennbix |[IKP-1, [IKP-3, |IIpaktuueckoe TeMbl MPaKTUYECKUX 3aJaHUI
CHUCTEMAx CBA3U [TKP-2 3a7laHue
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHUN UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbBIE
OCBOCHHOE MpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIIECIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE pUMEHEHHE
yMEHHE HaBbIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HAa YPOBHE OPUEHTHPOBAHMA, ITpeicTaBieHuil. OO0yuarouuiics 3HaeT
OCHOBHbI€ NPU3HAKU WM TEPMHUHBI U3y4aeMOTI'0 3JIEMEHTa COACPKAHMS, X
OTHECEHHOCTb K ONPEAEICHHON HayKe, OTPAciIH Wi 00bEKTaM, y3HaeT B
TEKCTax, U300paKEHUAX UM CXeMaX U 3HAeT, K KAKMM HCTOUYHUKAM HY>KHO

oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kaxkoi#i u3 ¢a30BbIX BUIOB MOIYJISIIUA 00€CTICYMBAECT HAUOOIBIIYIO IOMEX0YCTONYNBOCTD:
a) BPSK; 6) QPSK; B) 8-PSK; r) 16-QAM.
2. Kaxkoit u3 BHI0B 4aCTOTHOW MOJYJISIITUM UMEET MUHUMAJIBHYIO IUPUHY cniekTpa: a) FSK; 0)
MSK; B) GMSK; r) M-FSK.
3. Kakoit u3 MeTo1I0B KOAUPOBAHUSI HCTOYHHUKA TPOU3BOIUT KOJUPOBAHUE C TIOTEPSAMHU: a)
Konpr lllennona-®ano; 6) Anroputm Jlemnens — 3uBa; B) BeiiBieT npeobpazoBanue; r) Komabr

Xaddmana.

4. Kaxkoi#t xox siBasercst 610koBbIM: -a) Kon Xemmunra; 6) BUX (boysa-Yoynxypu-
Xoksenrema); B) Puma- Comomona; - ®aiipa; r)Jlemnens — 3uBa.
5. Kakwue 13 K0o/I0B M CUTHAIBbHO-KOJIOBBIX KOHCTPYKIIUN HamOoJiee MPUOIHNIKEHBI K BEpXHEH
rpanwuie [llennona: a) A®M-16-CK; 6) bBUX; B) ®M-2; r) AM-2.

6.  Kakoga mmuna kimouda mudpa DES: a) 48; 6) 56; B) 128; 1) 256.

7. Kakora nnuna kmoua mmdpa AES: a) 128, 192, 256; -6)32, 48, 56; B) 48, 56, 128; 1) 56,
128, 256.

8. OrteuectBeHHBIN cTaHAapT O10uHOTO MHUppoBanus 'OCT moxeT paboTaTh B CISAYIONTUX
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10.

12.

13.
14.

15.

16.
17.
18.
19.

20.
21.

22.

23.

24.

25.

26.
27.

pexxnmax. Kakoil u3 HuX paboTtaeT Kak CHHXPOHHBIA MOTOYHBIN mudp: a) Pexum nmpocToit
3amMeHbl; 0) PexxuM rammupoBaHnus; B) PexxuM raMmMmupoBaHusi ¢ 0OpaTHOM CBs3bIO; T) Pexxum
BbIPa0OTKH UMUTOBCTaBKH.

Uemy paBHA BEIMUMHOM MpeaeabHON dHEpreTHaecKoi rdpextuBHoCcTH (ipenen Lllennona):
a) 1,59 J16; 6) 1,69 J16; B) 2,56 16; ) 3,22 J16.
Cuctembl moounbsHOU cBs3u ctanaapta IEEE 802.15.1(Bluetooth). Kakoit meton pacmupenust
criektpa ucnonsdyercs B ctannapre IEEE 802.11 (WIFI): a) CDMA: 6) DSSS; B) FHSS; r)
Konsr bapxkepa.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. [loscaute Tepmun «CBEpTOUYHBIN KOI». BakHeilmue OTIMYMSA CBEPTOUYHBIX KOJIOB OT

6mokoBbIX? UTo npencrasiser coboil cBEPTOUHBIN Koaep?

Jaiite onpenenenus (npuBeaute GopMyJisl) mokasaTeseil HHPOPMAIIMOHHON, YHEPreTHYECKON
u yactoTHo# 3¢ pexruBHocTH TKC

CpenctBa obecnieuenust 6ezonacuHoct GSM cereit. OnumuTe npuHLIUI paboOTH cemMeiicTBa
AITOPUTMOB A5, HCHONB3yeMbIX s mudpoBaHus Tpaduka B cerax GSM.
[TpomyckHasi ctocOOHOCTH KaHaia cBsi3u. KonupoBaHue HCTOYHUKA

Kak cyasT o coBeplieHCTBE METONOB nepenaun HupoBoil MHPOPMAIUU MO CTEHEHU
NpUOJIMKEHUS PeaIbHBIX 3HaUYe€HUH 3()()EKTUBHOCTH K MPeeIbHBIM 3HAYCHUAM ?

. st yero ucnonb3yroTcss ACCUMETPUYHbBIE KPUIITOCUCTEMBI?
. Kax omnpenensiercs sHEpPreTUUECKUM BBIUTPHIINI OT NMPUMEHEHHS NOMEXOYCTOWYHBOTO

KOJUPOBaHUs?

. Ilepeuncnure BuaBI MHOTOYPOBHEBOMW (ha30BOW MOIYJISILIUU
. Ilo kakuM cxemaMm MpOU3BOJUTCSA anmaparHas peanuzanus [loTounsix mudpos

Kogs! boy3a-Uoyaxypu-Xoksenrema (bUX).

. Haiite onpenenenue npenenbHOi 3 (HEeKTUBHOCTH TEIEKOMMYHHKAIIMOHHBIX CUCTEM U TPAHUIIBI

K. IlleHHOHa.

CpaBuute ocHoBHble XapakTepuctuku mudpoB DES u AES. I[lepeuucnure ocHOBHBIE
xapakrepuctuku DES n AES.

OHepreTuyeckas U ciekTpayibHas 3G GekTHBHOCTH IUPPOBOI paaHOCBSI3H.

Kak Ha3pIBaloTCs, KaKk MPOU3BOAATCA U YEM OTIIMYAKOTCS MHOroypoBHEBbIE MOAYJIAIMU M-
PSK, M-QAM?

Onwumute yenyru 5SG: cBepXIMpPOKONoiIocHas MoouibHas cBsa3b (enhanced Mobile Broadband,
eMBB). Onumure ycayru 5G: cBepXHaieKHas MEXXMAIIUHHAS CBA3b C HU3KUMU 3a/1€pKKaMHU
(Ultra-Reliable Low Latency Communication, URLLC). Onumure ycayru 5G: maccoBas
MexxMarHHas cBs3b (Massive Machine-Type Communications, mMTC).

Kak Ha3pIBaloTCs, KaKk MPOU3BOAATCA U YEM OTIIMYAKOTCS MHOroypoBHEBbIE MOAYJIAIIMU M-
FSK, MSK nu GMSK?

Kakas moxynsuus oOGecnedunBaeT OONBIIYI0 MOMEXOYCTOMYMBOCH CHCTEM IMepeauu
uHpopmanuu M-PSK unu M-QPSK?

Kakue ckopocTu nepenaun nHGpOpMAaIMK JOCTUTAIUCh Ipu TectupoBanuu 5G B mupe? Kakue
3aJIEP’KKHU JOCTUTAINCH IPU TeCTUpoBaHuU 5G?

Konpl Puna-ConomoHna B kaHajiax ¢ He3aBUCUMBIMU OLTHOKaMHU.

[laiiTe onpenenenre U CpaBHUTE XapakTepucTuku monynsauui 16-APSK u 32-APSK.
[Tepeuncnure xapakTepucTHKH ceTedl mobOunwvHOU cBsizu 1G, 2G, 3G, 4G: (30HBI
o0cmyKMBaHUs, KOMTUYECTBO KaHaoB, Ckopoctu mepenadu, JlanbHOCTh AeiicTBus, J(nama3oHbl
qactoT, [llupuny nosocst).

[Tepeuncanre METOIbI KOJUPOBAHUS UCTOUHUKA O€3 MOTEPb.

Yro takoe CRC xoaupoBanue? Ilepeuncaure Bce nonuHoMbl CRC koaupoBaHus U 3alULINTE
noauHoMbl 1 CRC-1 u CKC-30.

[TpuBenrTE OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH CUCTEMbI MOOMIBbHOM B3 WiIMAX. Kak
pabotaet ckpembiaep WiMAX?

KoaupoBanue/nekoaupoBanue B 6€CIIpOBOAHBIX CHCTeMaX HU(POBOro BemaHus U cBsa3u. Koabl
LDPC

Kak npousBoauTcs KoAMpOBaHUE U JEKOJAUPOBAHUE XIMMUHTIA?

[IpuBennTEe OCHOBHBIE TEXHHMYECKHE XapaKTEPUCTUKU cHUCTeMbl MOoOMIbHOU cBsizu IEEE
802.11ax (WiFi6). Kakast MmakcumainbHas CKOpocTh nepeaaun WiFi6?
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28.
29.
30.

31.

32.
33.

34.

35.

36.

37.
38.

39.
40.

Monewmsl cotoBoii cuctemsl cBsi3u (FSK, MSK, GFSK, GMSK).

[lepeuncnure MeTOABI MOMEXOYCTONYMBOIO KOAUPOBaHUS. J[aiiTe MX XapaKTEPUCTHUKY.
[IpuBenuTe OCHOBHBIC TEXHUUYECKUE XAPAKTEPUCTUKH CHCTeMBbl MoOuiIbHOU cBsizu IEEE
802.11n. Yro Takoe DSSS u FHSS?

Urto takoe HuzkominotHoctabie koabl LDPC? Onumure metoast LDPC kogupoBanus.
[Tepeuncnute BUIBI MHOTOYPOBHEBOU (Pa30BOI MOTYIISITHH.

CpaBaute ocHoBHbIe xapaktepuctuku mudppo DES u AES. Ilepeuncnure ocCHOBHBIE
xapaktepuctuku DES u AES. Onummre padoty Anropurma mudpoBanus DES. Onumute
paboty Anropurma mudposanus AES.

UYeM OTIMYAIOTCS METOBI MSATKOTO U KECTKOTO CBEPTOYHOTO IeKOApoBaHus Butepou?
Onumute xkpunrtorpadpudeckue mpotokonasl SSL u TLS. Onummure xpuntorpaduueckue
npotokoiibl [P SEC. Uto BrirowaeT B cedst mpotokoi I[P SEC? Ilepeuncnaure ypoBHU Mojeneit
ISO/OSI u yposau TCP/IP.

Uto takoe [xurrep? Onumute Metoasl ero uamepenus. Kak Jxurrep ucnonws3yercs s
OLICHKH TOMEX0YCTONYMBOCTU CUCTEM CBSI3H.

[aiiTe onpeneneHre U CpaBHUTE XapakTepucTuku Moxysinui 16-APSK u 32-APSK.
[IpuBenuTe OCHOBHBIC TEXHUUYECKUE XAPAKTEPUCTUKH CHCTeMBbl MoOmiIbHOU cBsizu IEEE
802.11ax (WiFi 6). Kakas makcumanbsHas ckopocTh niepenadun WiFi6?

[lepeuncnure METOIbI TOMEXOYCTONUYHUBOIO KOAUPOBAHHUSL.

Onumure MeTo/Ibl KOJUPOBAHUS C OTEPSIMU - (PpaKTaIbHbBIC U BEUBIIET.

9.1.3. Tembl 1a00paTOPHBIX padoOT

. AHanu3 nupoBEIX METOAOB MoAysuu. Moaemsl cotoBoit cBsizu FSK, MSK, GMSK u

YHCIICHHBIN aHAJIU3 BEPOATHOCTH CUMBOJIBHON OMUOKH . MOJEMBI CITyTHUKOBBIX CUCTEM CBSI3U
M-QAM, M-PSK, 16-APSK, 16-APSK u yucieHHbIH aHaIW3 BEPOSATHOCTU CHUMBOJIBLHOMN
OIIIUOKH.

. Uccnenoanue xonoB Xemmuura, bUX (boysa-Hoyaxypu-Xoksenrema), Pumga-Conomo.

[Muxknuueckue u3bsITounbiekoqpl CRC (Cyclic redundancycheck). CBepTouHbie KOJIBI.
JlexonupoBaHue CBEpTOYHBIX KOJIOB. JlekoanpoBaHne CBEPTOUYHBIX KOJOB IO MeToy Butepou.
TypbokonupoBanue. CBepTouHbie TypOOKOabI. JlekoaupoBaHue TypOOKOI0B . XapaKTepUCTHKU
MIOMEXOYCTOWYNBOCTH CBEPTOYHBIX TYpOOKOAOB. HU3KOMIOTHOCTHBIE KOIbI. AJTOPUTMBI
JIEKOAMPOBaHMs HU3KOIUIOTHBIX KOAOB. MccienoBanue KackaJHbBIX KOJOB.

. CUrHaIbHO-KOAOBBIE KOHCTPYKLIMM Ha ocHOBe Tpemmnc xopoBoi moayisiauuu (TCM) u ux

ananus. VccnenoBanue CUTHAIbHO-KOIOBOW KOHCTPYKIMH Ha 0a3e CUCTEMBI C OPTOTOHATIBHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHU €M U MPOCTPAHCTBEHHO-BPEMEHHBIM Koupo BanueM OFDM
- MIMO.

Teopuss mudpoB ¢ CEKPETHBIM KIIOYOM. BiIOYHBIE U MOTOYHBIE CHCTEMBI IMIU(POBAHUS.
[Mpunnunel nocrpoenus 0mouyHblx mud pos. Crangapt muppoBanus aanaeix [OCT.
AMepukaHckuil ctanaapt mudposanus nqaHHeix DES. BiouyHbIi KpUnToanroputM cTaHiaapt
AES. Poccuiickuii 6mounsiii mugpp 'OCT B nmorounom pexume. braounsiii mudpp AES B
MOTOYHOM PEKHUME.

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

Mogaemsbl cotoBoi cBsa3n FSK, MSKGMSK u uuciieHHBIN aHaIW3 BEPOATHOCTH CUMBOJIBHOM
omuOKH. MoieMbl CTyTHUKOBBIX cucTeM CBsi3u M-QAM, M-PSK u unciieHHBIN aHa- JIn3 BEPOSITHOCTH
CHUMBOJIBHOM OLINOKHU

l.

HccnenoBanue KOAMPOBAaHKS UCTOYHUKA TUC KPETHBIX cooOmeHnit metonamu lllennona- dano.
UccnenoBanue anroputMmoB Jlemmnens- 3uBa. @pakTajibHble METOJbl KOIUPOBAHUS H
300pakeHuii. BeiiBiaeT nmpeoOpa3oBaHusl CUTHAIOB W M300Pa’KCHUIM.

. UccnenoBanne komoB Xemmunra, bUX (boy3a-Uoyaxypu-Xoksenrema), Puma-Comomo.

Huxnnyeckue n36wiTou HBle koAbl CRC (Cyclic redundancycheck). Ceprounsie kosl. Jleko-
IUPOBAaHWE CBEPTOYHBIX KOJOB. JleKOAMpOBaHWE CBEPTOYHBIXKOJOB IO METONY
Butep6u.TypOokonu poanme. OO6oOmeHHas cxeMa TypOokojepa ¢ mapaiielbHbIM
KackanupoBanueM. CBepTod Hble TypOOKobl. [lekonupoBanue TypOOKOIOB. XapaKTEPUCTHKU
MOMEXOYCTOMYUBOCTH CBEPTOYHBIX TypOokomoB. MHMcciemoBanue TypOOKOIOB.
HuW3KOMIOTHOCTHBIE KOABI. AJNTOPUTMBI EKOJAMPOBAHUS HU3KOIUIOTHBIX KOMOB. OleHKa
CJIO)KHOCTH aJITOPUTMOB JEKOAMpOBaHUs. lccinenoBannue KacKaaHBIX KOJOB.
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3. CuUrHanpHO-KOJAOBBIE KOHCTPYKIIUM Ha ocHOBe Tpemnmuc komoBoil monymsmuu (TCM).
HccnenoBanne CUTHAIBHO-KOJOBON KOHCTPYKIMHM Ha 0a3e CHUCTEMBbl C OPTOTOHAJIbHBIM
YaCTOTHBIM MYJIbTUILUIEKCUPOBAHUEM U ITPOCTPAHCTBEHHO-BpEMEHHBIM KogupoBanrueM OFDM -
MIMO.

4. Teopus knaccuueckux MmuUPpoB. OCHOBHBIE XapaKTEPUCTUKU OTKPBITOTO TEKCTA.
Knaccudukanus mmdpos.Knaccudukanus mmdpor 3amensl. [ludper nepectanoBku. [udper
npocToit 3ameHbl. Cuctema mudposanus Lle3aps. Apdunnas cuctema noacranoBok Llezaps.
Cuctema lle3aps ¢ kmwueBbiM clioBoM. burpammusiii mudp Ilneideiipa. Mudp Xumna.
[Iudpsr cnoxuoit 3amensl. [udp "aBoitHoN kBaapat" YurcTrona. OmHopa3oBas cucTeMa
mdposanus. [ludpoBanue meronoM raMmupoBanusi. MeTo bl T€HEpAUU [ICEBIOCTYYaiHBIX
Mocjaea0BaTeIbHOCTEN uncen. JIMHEWHbI KOHTPY HTHBIM reHeparop. Peructp casura c
JUHEHHON OOpaTHOM CBSI3BIO.

5. Teopust mudpoB ¢ CEKPETHHIM KIIOYOM. BllouHBIE M MOTOYHBIE CUCTEMBI MU(POBAHUS.
[Mpuanuner moctpoeHuss 610uHbIXx mudpoB. Cranmapt mudposanus nanaeix ['OCT.
AwmepukaHnckuii crannapt mudpo Banust gaHHeiXx DES. brnounsiii kpuntoanroputm RIJINDAEL
u ctannapt AES. ITorounsie cuctemsl mudpoBanus. [IoTouHbie peKUMBI OJIOUYHBIX MHUQPOB.
CtpoutenbHble OJIOKM TOTOYHBIX MU(POB. Peructpel cnBura ¢ oOpaTHOM CBsA3BIO. Peructpol
CIIBUTA C JTUHEH HOW 0OpaTHOM CBs3BI0. Peructprl caBura ¢ oOpaTHOM CBA3BIO MO MEPEHOCY.
Poccuiickuit 6mounbiii mudp 'OCT B motounom pexxume. baounsnii mudp AES B moTounom
pexumMe. MeTopl OIIEeHKH KadecTBa ajJropuUTMOB MoToyHOro mudpoBanus. Kpunroananus
mudpos. Cratuctudeckuid ananus rammel mudpos. Habop craructuueckux tectoB HUCT.
HUccnenoBanue aiaropuTMoB mNoTouyHOoro mudpoBanua. Kpunrtoananus mudpos.
CTaTUCTHYECKHI aHaIu3 TaMMBbl IMGPOB. AHAIN3 PE3YIbTATOB TeCTUpOoBaHus. VccienoBanue
IIPOU3BOUTENILHOCTH MIU(OB.

6. Teopust muPpPOB ¢ OTKPHITHIM KIOUYOM. ACUMMETPUYHBIE KPUIITOCUCTEMBI. [Ipea- mockuiku
MOSIBJICHUSI ACUMMETPUYHBIX KpurnrocucteM. O06001IeHHas cxemMa acCUMMETPUYHONU KPHUIIO
cucteMbl. AnrebOpanueckas o0oOmenHas mMoxaenp mudpa .OgHOCTOpOHHUE (DYHKIIUH.
dakTopuzanus. duckpernsiii sorapudm. Kpuntocucrema RSA. OcHOBHBIE omnpenieieHus 1
teopembl. AnroputMm RSA. Ilpouenypsr mudpoBanus u pacimmdpoBaHusl B KPUIITOCUCTEME
RSA. Kpuntocucrema 2ib- ['amans. Metoa sSkCioHEHITMAIBLHOTO KiItoueBoro oomena (uddu-
XennmaHa. AJNTOPUTMBI NPAKTUYECKOW peanu3aluu KPUINTOCHCTEM C OTKPBITHIM
kimodoM. Anroputm Pabuna-Mwmmepa (Rabin-Miller).

7. Mexanu3m pabotsl PGP. Kimtoun PGP. Hudposas noanuce Ha PGP. Cxatue nanasix. CeThb
nosepus. Ceprudukatel. Open PGP. Dnexrponnas nudposas noanuce (DLI1). bezomacHocTh
CEeTH nepeaavyu naHHbiXx Ha TpaHcnopTHOM ypoBHe SSL u TLS. IIpotokon SSL. ITpunuun
pabotel SSL.MHorocnolHas cpena npotokosia SSL. [TpoTokos moaATBEp K ICHHS TTOIKITIOYCHUS.
[Iporokon u3meHenus napametrpoB mudpa. [Ipeaynpeaurensusiii npotokoia. [{udpossie
ceptuduratel nporokosa SSL. Mexanu3Mbl 00pa3oBaHus KiIO4Ya ISl TEKYIIEH CECCHU B
SSL/TLS. bezonacuocts cetu I1]] Ha cereBom ypoBHe [Psec. IPsec sBnsiercss HeoTheMIEMOM
yacThio [Pv6 HMHTEepHET mpoTOokoja CIEeAYIOMEro MOKOJECHUS. APXUTEKTypa CpPEeACTB
o6ezomacHocTtu s [P-ypoBHs cnenudunupoBana B nokymeHnte Security Architecture for
thelnternet Protocol. Pazmemenne u ynkumonupoBanue I[Psec.TpancmopTHBIN pexum
paboThl. TYHHENBHBINH PEXKUM PaOOTHI.

8. be3zomacrnocth GSM ceteil. Anroputm mudpoanus AS/1. Kpuntorpadudeckas 3ammuTa
O0ecnipoBoaHbIX ceTed ctanmapToB LTE. Anroputm ayreHTHUKAIIMU U TeHEpallMH KIIIOYa.
Cinou 6e3omacHoctu. Mepapxus kmtoueid B E-UTRAN. 'enepupoBanue kitoueit mudparuu u
nenoctHoctu st NAS curnanuzanuu. AnroputMm mudpanuu B E-UTRAN. Anroputm
npoBepku 1eaoctHoctu E-UTRAN. MonenupoBanue anroputMmo3amutsl LTE.

9.1.5. TeMbl NpaKTUYECKUX 3aHATHI

1. Mozaewms! cotoBoii cBa3u FSK, MSKGMSK u unciieHHbIl aHaIu3 BEPOSATHOCTH CUMBOJIBHOMN
omnOKku. MoaeMbl CIyTHUKOBBIX cucTeM cBsisu M-QAM, M-PSK u uucneHublii ana- au3
BEPOSTHOCTH CUMBOJILHON OIIMOKU

2. UccnenoBanue KOJUPOBaHUS UCTOYHUKA JUC KPETHBIX cooOmeHnit meronamu lllennona- dano.
HUccnenoBanue anroputmoB Jlemnens- 3uBa. dpakTanbHble METOAbl KOIAMPOBAHUA U
300pakeHuil. BeiiBner npeoOpa3oBaHMs CUTHAJIOB U M300pa)KCHUH.

3. UccnenoBanue xonoB Xemmuura, bYX (boysa-Hoyaxypu-Xoksenrema), Pumga-Conomo.
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Huxnnyeckue n36wTou HBle KoAbl CRC (Cyclic redundancycheck). Ceeprounsie kosl. Jleko-
IUpOBaHME CBEPTOUHBIX KOMOB. JlekonuMpoBaHHE CBEPTOUYHBIXKOJOB IO METOAY
Butep6u.TypOokonu poanme. OO6oOmeHHas cxeMa TypOokojepa ¢ mapaiielbHbIM
KackagupoBanueM. CBepTou Hbele TypOokoabl. [lekoaupoBanue TypOOKo10B. XapaKTepUCTUKU
MOMEXOYCTOMUYUBOCTH CBEepPTOYHBIX TypOokonoB. HWMcciaenoBanume TypOOKOIOB.
Hu3konnoTHOCTHBIE KOJbl. AJNTOPUTMBI JE€KOAUPOBAHUS HHU3KOIJIOTHBIX KOJOB. OlieHKa
CJIOHOCTH aJITOPUTMOB JAeKkonupoBaHus. MccienoBanue kackaJHbIX KOJOB.

4. CurHaibHO-KOJOBbIE KOHCTPYKIIMU Ha ocHoBe Tpemnuc komoBod mMoxayisiuu (TCM).
HccnenoBaHne CUTHAIBHO-KOJOBON KOHCTPYKIMHM Ha 0a3e CHUCTEMBbl C OPTOTOHAJIbHBIM
YaCTOTHBIM MYJIbTUILUIEKCUPOBAHUEM U ITPOCTPAHCTBEHHO-BpEMEHHBIM KogupoBanrueM OFDM -
MIMO.

5. Teopus xnaccuyeckux muppoB. OCHOBHBICE XapaKTEPUCTHUKH OTKPBITOTO TEKCTA.
Knaccudukanus mmdpos.Knaccudukanus mmdpor 3amensl. [ludper nepectanoBku. [udper
npocToit 3ameHbl. Cuctema mudposanus Lle3aps. Apdunnas cucrema noacranoBok lezaps.
Cuctema lle3aps ¢ knrueBbiM clioBoM. burpammusiii mudp Ineideiipa. Mudp Xumna.
[Iudpsr cnoxuoit 3amensl. [udp "aBoiHoN kBaapat" YurcTtona. OmHopa3oBas cucTeMa
mdposanus. [ludpoBanue meTonoM raMmMupoBanusi. MeTo bl T€HEpAUU [ICEBIOCTYYaiiHBIX
MOoCJeA0BaTeIbHOCTEN uKcen. JIMHEWHBIN KOHTPY HTHBIM reHeparop. Peructp casura c
JUHEHHON OOpaTHOM CBSI3BIO.

6. Teopus mu@poB ¢ CEKPETHBIM KIOUOM. BiiouHBIE M MOTOYHBIE CUCTEMBI MU(POBAHUS.
[Ipuanuner moctpoeHuss 610uHbIXx mudpoB. Cranmapt mudposanus nanaeix ['OCT.
Awmepukanckuii crannapt mudpo Banust gaHHeiX DES. brnounsiii kpuntoanroputm RIINDAEL
u ctannapt AES. Ilorounsie cuctemsl mudpoBanus. [IoTouHbie peKUMBbI OJIOYHBIX MHUQPOB.
CtpoutenbHble OJIOKM TOTOYHBIX MU(POB. Peructpel cnBura ¢ oOpaTHOM CBsA3BIO. Peructpol
CIIBUTA C JJUHEH HOW 0OpaTHOM CBs3BI0. Peructprl caBura ¢ oOpaTHOM CBA3BIO MO MEPEHOCY.
Poccuiickuit 6mounbiii mudp 'OCT B motounom pexxkume. biaounsnii mudp AES B moTounom
pexumMe. MeTopl OIIEeHKH KadecTBa ajJropUTMOB MoToyHOro mudpoBanus. Kpunroananus
mudpos. Cratuctudyeckuid ananus rammel mudpos. Hadop craructuuecknx tectoB HUCT.
HUccnenoBanue aiaropuTMoB NoTouyHOro mudpoBanua. Kpunrtoananus mudpos.
CTaTUCTHYECKHI aHaIu3 TaMMBbl IMGPOB. AHAIIN3 PE3YIbTATOB TeCTUpOoBaHus. VccienoBanue
MIPOU3BOUTENILHOCTH MIU(OB.

7. Teopust miupoB ¢ OTKPHITHIM KIOUYOM. ACUMMETPUYHBIE KPUNITOCUCTEMBI. [Ipea- mochuiku
MOSIBJICHUSI AaCUMMETPUYHBIX KpumnrocucteM. O0001eHHas cxemMa aCUMMETPUYHONU KPHUIIO
cucteMbl. AnreOpanueckas o0oOmenHas mMonaenp mudppa .OgHOCTOpOHHUE (DYHKIIUH.
dakTopuzanus. duckpernsiii norapudm. Kpuntocucrema RSA. OcHOBHBIE omnpenieieHus 1
teopembl. Anroput™m RSA. Ilpouenypsr mudpoBanus u pacimmdpoBaHusl B KPUIITOCUCTEME
RSA. Kpuntocucrema 2ib- ['amans. Meto sSkCioHEHITMAIBHOTO KiTtoueBoro oomeHna (uddu-
XennmaHa. AJNTOPUTMBI NPAKTUYECKOW peanu3aluu KPHUINTOCHCTEM C OTKPBITHIM
kimodoM. Anroputm Pabuna-Mwmmepa (Rabin-Miller).

8. Mexanusm pa6otel PGP. Kinroun PGP. [{udposas noanuce nHa PGP. Cxarue nanusix. CeThb
nosepus. Ceprudukatel. Open PGP. Dnexrponnas nudponas noanuce (DLI1). bezomacHocTh
CEeTH nepeavyu naHHbiXx Ha TpaHcnopTHOM ypoBHe SSL u TLS. IIpotokon SSL. ITpunuun
pabotel SSL.MHorocnolHas cpena npotokosia SSL. I[TpoTokosn moaATBEp K ACHHS TTOIKITIOYCHUS.
[Iporokon u3meHenus napametrpoB mudpa. [Ipeaynpeaurensusiii npotokoia. [{udpossie
ceptuduratel nporokosa SSL. Mexanu3Mbl 00pa3oBaHus KiIO4Ya ISl TEKYIIEH CECCHU B
SSL/TLS. bezonacuocts cetu I1]] Ha cereBom ypoBHe [Psec. IPsec sBnsiercss HeoTheMIEMOM
yacThio [Pv6 HMHTEepHET mpoTOokoja CIEeAYIOMEr0 MOKOJEHUS. APXUTEKTypa CpPEeACTB
o6ezomacHocTtu s [P-ypoBHs cnenudunupoBana B nokymeHnte Security Architecture for
thelnternet Protocol. Pazmemenne u ¢ynkumonupoBanue I[Psec.TpancmopTHBIN pexum
paboThl. TYHHENBHBINH PEXUM PaOOTHI.

9. beszonacHocth GSM ceteit. Anroputm mudpoBanus AS/1. Kpunrorpadudeckas 3ammuTa
O0ecnipoBoaHbIX ceTed ctanmapToB LTE. Anroputm ayreHTHdUKAIIMU U TeHEpallMU KIIIOYa.
Cinou 6e3omacHoctu. Mepapxus kmtoueid B E-UTRAN. 'enepupoBanue kimoueit mudparuu u
nenoctHoctu st NAS curnanuzanuu. AnroputMm mudpanuu B E-UTRAN. Anroputm
npoBepku 1eaoctHoctu E-UTRAN. MonenupoBanue anroputmo3amutsl LTE.

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0nwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.

CornacogaHa Ha noprane Ne 57842 30



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC

npotokon Ne 4 or«19 » 11 2020rT.
COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce

3aBemyromuii Beiyckaromnieit kag. PTC A.A. MemepsikoB  CoriacoBaHo,
5bbb058c-a625-4513-
8e71-25eb16694704

3aBenytomuii obecrnieunBatomieit kag. PTC A.A. MemepsikoB  CoriaacoBaHo,
5bbb058c-2625-4513-
8e71-25eb16694704

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houent, xad. PTC B.A. I'pomoB CornacoBaHno,

bbaasSb2b-4c38-4841-
aSbb-8519ddafe277

Crapmuii mpenonaBarens, kag. PTC

J1.0. HoznpeBaTbix

CormnacoBano,
bd0039b0-9¢48-4859-
9803-60c9ddba7116

PA3PABOTAHO:

Homent, kag. PTC

A M. I'onukos

Pazpabotano,
d76b3893-b3a9-44a5-
8418-e53e691ec9d0
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