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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. 1. 3amaueii AUCIUTIIUHBI ABJISIETCS (OPMUPOBAHUE Y CTYJICHTOB KOMIIETEHIIUM, 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).

Hnnexce nuciummmasl: b1.B.J1B.02.01.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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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 TEXHUYCCKUE XapaKTEPUCTHKH CUCTEM
1U(POBOM PaTUOCBSI3U - COTOBBIX,
TPAHKHHTOBBIX, CITyTHUKOBBIX U
paauopenenHbIX.

[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 MpOBOIUTh aHATTUTUYECKHUIA 0030
cucTeM U(POBOI PaIUOCBA3H - COTOBBIX,
TPAHKUHTOBBIX, CITYTHUKOBBIX U
paaropenenHbIX.

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

VYMeer pa3pabaTeIBaTh TEXHUUECKUE 3a1aHUS
JUIs cUCTeM LIM(POBOI paHOCBI3H -
COTOBBIX, TPAHKUHTOBBIX, CITyTHUKOBBIX U
pasuopeneiHbIX.

[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.

Bnaneer HaBbIKaMu pa3pabOTKH CUCTEM
1U(POBOM PaTUOCBSI3U - COTOBBIX,
TPAHKUHTOBBIX, CITyTHUKOBBIX U
paaropenenHbIX.
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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 METOIMKY aHaJIN3a CUCTEM LU(PPOBOA
PaIrOCBS3H - COTOBBIX, TPAHKHHT'OBBIX,
CIIyTHHKOBBIX U PaINOPEIICHHBIX.

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

YCIIYT.

YMeeT npoBOUTH HCCIIEA0BAHUS
TEXHUUYECKUX XapaKTEPUCTUK CUCTEM
1M(pOBOI paTUOCBSI3U - COTOBBIX,
TPAHKUHTOBBIX, CITyTHUKOBBIX U
paauopenenHbIX.

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

Bnageer naBpIkaMu aHanm3a HAay4YHO-
TEXHUYCCKUX npo6neM AJIs1 CUCTEM LIH(I)pOBOfI
paaruoCBiA3U - COTOBBIX, TDAHKUHI'OBBIX,
CIIYTHHKOBBIX U paI[HopeJ]efIHBIX.

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

BnaneeTr HaBbIKaMu [TPOBEACHUS
IKCHEPUMEHTAIBHBIX PA0OT JJISI CUCTEM
1U(POBOM PaTUOCBSI3U - COTOBBIX,
TPAHKUHTOBBIX, CITyTHUKOBBIX U
paaropenenHbIX.
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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 TOAXO0/IbI K (POPMHUPOBAHHUS
TUTAHOB Pa3BUTHS CeTeH UPPOBOH
PaguOCBSA3H - COTOBBIX, TPAHKUHIOBBIX,
CIlyTHUKOBBIX U PaJUOPEIECHHBIX.

[TKP-3.2. 3HaeT pbIHOK yCIyT
CBsI3H, CpelicTBa cOopa u
aHaJIM3a UCXOJIHBIX JaHHBIX
JUTSL pa3BUTHUS U ONITUMU3ALIAN
CETH CBSI3U.

3HAET PBHIHOK yCIYT CHCTEM ITUGPOBOM
PaZNOCBS3H - COTOBBIX, TPAHKUHTOBBIX,
CIIyTHUKOBBIX U PaIuOpPEIICHHBIX.

ITKP-3.3. YMeeT cocTaBiIsITh
TEXHUKO-DKOHOMUYECKHE
000CHOBAHMS IIJIAHOB
pa3BUTHUS CETH, IPUMEHSITh
COBPEMEHHBIE METO/IbI
HCCIEI0BAHUHN C IETBI0
CO3aHUS MEePCTIEKTUBHBIX
CETeH CBS3U.

YMeeT coCTaBIIsSITh TEXHUKO-9KOHOMHUYECKOE
000CHOBaHME TUIAHOB Pa3BUTHS CUCTEM
U(GPOBON PAHOCBA3HU - COTOBBIX,
TPAHKUHTOBBIX, CITYTHUKOBBIX U
pasuopeneiHbIX.

[TIKP-3.4. Ymeer
OCYIIECTBIISATh MMOUCK,
aHAJIM3UPOBATh U OILICHUBATH
UHPOPMaINIO, HEOOXOTUMYIO
Ut 9P PEKTHBHOTO
BBITIOJTHEHUS 33]1a4K
IUIAHUPOBAHHS,
AHAJIM3UPOBATH MEPCIICKTUBBI
TEXHHUYECKOTO Pa3BUTHUS U
HOBBIC TEXHOJIOTHH.

YMeeT 0CyIIeCTBISATh IOUCK, AHAIIU3UPOBATh
Y OLICHUBATh MH(POPMAIINIO, HEOOXOANMYIO
Ut G PEKTUBHOTO BBITIOTHEHUS 3a0a9H
IJIAHUPOBAHMS, AHAIU3UPOBATH IIEPCIIEKTUBBI
TEXHUYECKOTO PAa3BUTHUS CUCTEM HU(POBOIA
PaguOCBSA3H - COTOBBIX, TPAHKUHIOBBIX,
CIlyTHUKOBBIX U PaJUOPEICHHBIX.

I[IKP-3.5. Bnageet HaBRIKaMU
oTpesieNIeHus! CTpaTeruu
’KU3HEHHOTO LUKJIA YCIYyT
CBsSI31, BEIOOpA TEXHOJIOTUI
JUTSI IPEIOCTABICHHUS
Pa3IMYHBIX YCIYyT CBA3H,
pacuera SKOHOMUYECKOM

s dexTuBHOCTH
MPUHUMAEMbIX TEXHUYECKUX
peLIeHH.

Bnazneet HaBbIkaMu ompesiesieHUs] CTpaTeruu
KU3HEHHOTO LIMKJIA YCIYT CBSI3U, BEIOOpa
TEXHOJIOTHI JIJIsl MPeAOCTaBICHHSI Pa3IUYHbIX
YCIIYT CBSI3U, pacueTa YKOHOMUYECKOM

3¢ (PEeKTUBHOCTH TPUHUMAEMBIX JIJISI CUCTEM
1u(pOBOI paTUOCBSI3U - COTOBBIX,
TPAHKUHTOBBIX, CITYTHUKOBBIX U
paauopenenHbIX

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

Brnageer HaBbIKaMu aHalM3a KauecTBA pabOThI
KAaHAaJIOB U TEXHUUYECKUX CPEACTB CUCTEM
U(GPOBON PAHOCBA3HU - COTOBBIX,
TPAHKUHTOBBIX, CITYTHUKOBBIX U
pasuopeneiHbIX

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh JUCIUILIAHBI 10 BUIaM y4eOHOU JesTeIbHOCTH
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= Becero |Cemectpsl
Bunpl yueOHOI AeITeTPHOCTH

4acoB 2 ceMecTp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 52 52
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 16 16
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 128 128

BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero
[ToaroToBka k mabopatopHO paboTe, HATMCAHUE OTYETa 28 28
Hanucanue otueta o nabopaTtopHoii padote 28 28
Harnucanue oTyeTa mo mpakTU4eCKOMY 3aHATHIO (CEMUHAPY) 32 32
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 20 20
IToaroroBka K TECTUPOBAHUIO 20 20
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mas Tpy10eMKOCTH (B Yacax) 216 216
OO0mas TpynoemMkocTh (B 3.e.) 6 6

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B

tabnuue 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM TeSTEILHOCTH
Jlek. [Tpak. | JIa6. Cam. Beero dopmupyembie
HasBanwus pasnenos (TeM) JUCHHUILTAHEL | 3aH., pab., | yacos (6e3
g |33 pao. 4 | sxsamena) KOMTIETCHITHH
2 cemecTp

1 Hudpossie BUIBI MOAYISLNU U 2 2 4 24 32 I1IKP-1, TIKP-3,
CUTHAJIBHOTO KOJUPOBAHUS, UX TIKP-2
CIEKTpaJibHAsl U DHEPreTUYeCcKas

3¢ (peKTUBHOCTH

2 [IponyckHasi CIOCOOHOCTh KaHaja 2 2 - 8 12 [IKP-1, TTKP-3,
cBs3u. KogupoBaHue uCTOUYHUKA [TKP-2

3 IloMexoycTOHYMBOE KOAUPOBAaHUE B |4 4 4 24 36 [IKP-1, I[TKP-3,
TEJICKOMMYHUKALIMOHHBIX CUCTEMAX [IKP-2

4 CurHajabHO-KOJIOBbIE KOHCTPYKIUMU B |2 2 4 20 28 I1IKP-1, TIKP-3,
TEJIEeKOMMYHHUKAIIMOHHBIX CHCTEMaxX [IKP-2

5 CoToBbIe CUCTEMBI TU(DPOBOH 2 2 4 24 32 IIKP-1, TTKP-3,
paauoCBsI3u [IKP-2

6 Lludpossie paauopeneiHpie u 2 2 - 14 18 [TIKP-1, I[IKP-3,
TPAHKUHI'OBBIE CUCTEMBI CBS3U [IKP-2

7 CrlyTHUKOBBIE CUCTEMBI IU(POBOM 2 2 - 8 12 [IKP-1, I[TKP-3,
paaroCBsI3U TIKP-2

8 IlepciekTHBHBIE OECTIPOBOIHBIE CETH |2 2 - 6 10 [IKP-1, TTKP-3,
Y CHUCTEMBI PAIMOCB3H [TKP-2

Hroro 3a cemectp |18 18 16 |128 |180
Htoro |18 18 16 128 [180
5.2. Conep:xanue pa3uesioB (TeM) IMCHUNINHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 11O JICKITHSIM)

HasBanus pasznenos (Tem) Coneprxkanue pasiesioB (Tem) Tpynoemxocts dopMupyemsbie
JUCIUIINHBI JUCLUIUIAHEI (B T.4. IO JEKIUIM) (7eKUHOHHEIE KOMIIETEHIIUH
3aHATHSA), U
2 cemecTp
1 Hudpossie BUAbI Ananu3 muppoBBIX METOJOB MOTYJISIIUH. 2 ITIKP-1, TIKP-3,
MOAYJISILMU U curHanbHoro | Moaemsl cotoBoit cBsizu FSK, MSK, [IKP-2
KOJMPOBAHUA, UX GMSK ¥y uncieHHbIN aHaIu3 BEPOSITHO
CIEKTpaJIbHas U CTH CUMBOJIbHOM OIINOKU. MoJieMbl
JHEpPreTUYECKas CITyTHUKOBBIX cucTeM cBsizu M-QAM, M-
3¢ (HEeKTUBHOCTH PSK, 16-APSK, 32-APSK, 1 4iCIICHHBIN
aHAJIN3 BEPOSITHOCTU CUMBOJIbHOU
OLIMOKH
Hrtoro 2
2 ITponyckHas [IponyckHast crtocOOHOCThH KaHalla CBSI3U. 2 [TKP-1, I[TKP-3,
CIIOCOOHOCTH KaHaJa O0BeM cHrHaja U eMKOCTh KaHaJa CBSI3H, [IKP-2
cBs3u. KogupoBanue yclloBUS UX corjacoBanus. KoaupoBanus
HMCTOYHHKA HUCTOYHMKA. MeTo bl 3P PEeKTHBHOTO
KoJIupoBaHus. OpakTaibHOE
KOJMpOBaHUe n300pakeHnid. BeiiBner-
npeoOpa3oBaHus CUTHAJIOB U
n300paxeHui
Hroro 2
3 [lomexoycroitunBoe Kozapt Xemmunra, BUX (boysa- 4 [TIKP-1, TIKP-3,
KOJUPOBAHUE B Yoynxypu-XokseHrema), Puna- [IKP-2
TeJIeKOMMYHUKAaMOHHBIX | CosoMoHa. L{uknndeckne n30bITOYHbIE
CUCTEMax koabl CRC (Cyclic redundancycheck).
CaeprouHble KOJpbl. JlekoupoBaHue
CBEPTOYHBIX KOJIOB IO MeTOAy Butepou.
TypOoxomupoBanue. CBEpTOUHBIC
TypOokobl. JlekoaupoBanue
TypOOKOI0B. XapaKTEPUCTUKH 110
MEX0yCTONYMBOCTU CBEPTOUHBIX
TypO0K010B. HU3KOIUIOTHOCTHBIE KOMBI.
Knaccudpukanus LDPC-konoB. MeTo b1
HOCTPOEHHUS IPOBEPOUYHBIX MaTpPUL.
ANTOpUTMBI 1€KOJUPOBAHUS
HU3KOIUIOTHBIX KO/10B. KackaaHbIX KO/I0B.
Htoro 4
4 CurHanpHO-KOJOBBIE CursajbHO-KOI0OBbIE KOHCTPYKLIMU Ha 2 ITIKP-1, TIKP-3,
KOHCTPYKIUH B ocHOBe Tpermmc KOT0BOM MOLYJISLUU IIKP-2
TesieKoMMyHUKaMoHHbIX | (TCM) u ux ananus. MccrnenoBanue
CUCTEMAX CUTHAJIbHO-KOJ0BOM KOHCTPYKIIMHU HA
6a3e CUCTEMBbI C OPTOrOHAJIbHBIM
YaCTOTHBIM MYJIBTUIIIEKCUPOBAHUEM U
IIPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanuemM OFDM - MIMO.
Hrtoro 2
7
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5 CoTOBBIE CUCTEMBI
U pPOBOI paTUOCBI3N

Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crannapra GSM. [lu¢posble cucTeMbl
MoOMIIbHOM cBsi3u crangapTa CDMA.
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangmapta IEEE 802.11 (Wi-Fi).
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapra [EEE 802.15.4 ZigBee.
udpossie cucTeMbl MOOMIIBHOM CBS3H
crangapta [EEE 802.15.1 (Bluetooth).
Hudpossie cucTeMbl MOOMIIBHOM CBS3H
crangapra [EEE 802.16 (WiMAX).
Hudpossie cucTeMbl MOOMIIBHOM CBS3U
crangapra IEEE 802.20 (LTE).

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

Htoro

6 Lludpossie
panuoperneiHble 1

TPAHKUHI'OBBIC CUCTCMbI
CBsA3HU

Juanaszons! paguosoid 10 300 I'T.
IIPPJI anmapartypa, TEXHOJIOTUH,
npumenenue. Tpaccst LIPPJI -
"3akpbIThIe", "TIOTY3aKpbHITHIE" U
"OTKpBITHIE", BAUSHUE pepaKkIUU Ha
paboty LIPPJI. TpankuHTOBEIE cHCTEMax
pazMoCBs3H - annapaTypa, TEXHOJIOT UM,
npuMmeHeHne. CepBuchl TpaHKMHIOBBIX
cucreM paauocsssu. Ludposas cucrema
Tpankunrosoii paaunocssizu TETPA B
Poccun.

ITIKP-1, TIKP-3,
IIKP-2

HUroro

7 CllyTHUKOBBIE€ CUCTEMBI
ndpoBoi paIuoCBsI3N

OpOuUTHI CITyTHUKOBBIX CUCTEM
pamuocssizu (CCP). CCP Ha
AJUTUITUYECKHUX, T€0CTAllMOHAPHBIX
opOuTax M HU3KOOOUTAIBHBIC.
CranuonapHsie, MOOUJIbHBIE U
nepconanbubie CCP. bopToBas u
Ha3eMHas anmnaparypa U TEXHOJIOTHH.

ITIKP-1, TIKP-3,
ITIKP-2

Hroro

8 [lepcrieKTHUBHBIC
OecrpoBOHBIC CETU U
CUCTEMBI PATNOCBSI3U

KoprniopatuBHble cHCTEMBI COTOBOU CBSI3H
Private Networks —pLTE-A 4G u New
Radio 5G/6G. Texnonruu 5G ynbTpa
IIMPOKOTIOJIOCHAsI MOOWIIbHAS CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEpXHA/IC)KHAS ME)KMAIIMHHAS CBSI3b C
Hu3kuMmu 3aaepkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIbTpa y3KOIMOJIOCHAs MacCOBast
MexMarHHas cBsi3b (Massive Machine-
Type Communications, mMTC).

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

Htoro

Hroro 3a cemectp

18

HUroro

18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
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Ta6mmma 5.3 — HauMeHoBaHME MPAaKTHUECKUX 3aHATHN (CEMHUHAPOB)

HasBanus paznenos (tem) | HaumenoBanue npaktuueckux 3anatuil | Tpynoemkocts, | Dopmupyemsbie
JUCLUTIIINHBI (cemHnHapoB) q KOMIIETCHIINH
2 cemecTp
1 Hudpossie BUabI AHanu3 nuppoBBIX METOJIOB MOTYJISAIIUH. 2 IIKP-1, TIKP-3,
MOAYJISILUU U curHanbHOro |Monemsl cotoBoi cBsizu FSK, MSK, IIKP-2
KOJIMPOBAHUA, UX GMSK 1y unciaeHHbIN aHaIN3 BEPOSITHO
CIEKTpaJibHas U CTH CUMBOJIbHOM OIIMOKU. MoieMbl
JHEpreTuyecKas CIIyTHUKOBBIX cucteM cBsizu M-QAM, M-
3¢ (HEeKTUBHOCTh PSK, 16-APSK, 32-APSK, u ynclIeHHBIH
aHaJIN3 BEPOSITHOCTU CUMBOJIbHOM
OLLIMOKH
Uroro 2
2 ITponyckHas [TpomyckHast CmtOCOOHOCTH KaHajla CBS3H. 2 [TKP-1, I[TKP-3,
CIOCOOHOCTH KaHalia O0BeM cUTrHalla U EMKOCTD KaHajla CBSI3H, ITKP-2
cesa3u. Koguposanue yCIJIOBUSA UX coriacoBanusd. KogupoBaHus
HMCTOYHHKA HUCTOYHHKA. MeTo bl 2P HEKTHBHOTO
KoJiupoBaHus. OpakTaibHOE
KOJIMpOBaHUE N300pakeHuii. BeiBner-
npeoOpa30BaHusl CUTHAJIOB U
n300pakeHUH
HUroro 2
3 ITomexoycToiunBoe Koaer Xemmunra, BUYX (boy3a- 4 IIKP-1, ITKP-3,
KOJUPOBAHUE B Yoynxypu-XokseHrema), Puna- [IKP-2
TeleKOMMYHUKalMOHHBIX |ConomoHa. L{uknnueckrue n30bITOUHbIE
cucreMax ko6l CRC (Cyclic redundancycheck).
CeepTouHble KOl JlekoaupoBaHue
CBEPTOYHBIX KOJIOB 110 MeToy Butepou.
Typ6okoaupoBanue. CBepTOUHbIE
TypOokoJibl. JlekoupoBaHue
TypO0K010B. XapaKTEpUCTUKH 10
MEX0yCTONYMBOCTU CBEPTOUHBIX
Typ60k0/10B. HU3KOIIOTHOCTHBIE KOJIBI.
Knaccudukanus LDPC-konoB. MeTo b1
IIOCTPOEHHUS [TPOBEPOUHBIX MATPHULL.
ANTOpUTMBI 1€KOJUPOBAHUS
HU3KOILJIOTHBIX K010B. KackaaHbix
KOJIOB.
Htoro 4
4 CurHanpHO-KOJOBBIE CurnanpHO-KOJIOBbIE KOHCTPYKLIMU HA 2 IIKP-1, TIIKP-3,
KOHCTPYKIUH B ocHoBe Tpemc K010BOM MOAYIALUU [IKP-2
TesekoMMyHUKaMoHHbIX  [(TCM) u ux ananus. MccnenoBanue
CUCTEMAX CUTHAJIbHO-KOJJOBOM KOHCTPYKIIMHU Ha
0a3e CUCTEMBI C OPTOTOHAJIbHBIM
YaCTOTHBIM MYJIBTUIUIEKCUPOBAaHUEM U
IIPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanueM OFDM - MIMO.
Uroro 2
9
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5 CoTOBBIE CUCTEMBI
U pPOBOI paTUOCBI3N

[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapra GSM. Lludpossie cuctemsl
MoOuIbHOM cBsA3M ctangapra CDMA.
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapra IEEE 802.11 (Wi-Fi).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapra IEEE 802.15.4 ZigBee.
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
cranmapta IEEE 802.15.1 (Bluetooth).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapra [EEE 802.16 (WiMAX).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapta IEEE 802.20 (LTE).

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

Hroro

6 Lludpossie
panuoperneiHble 1

TPAHKUHI'OBBIC CUCTCMbI
CBsA3HU

[Juanazons! paguosoinH 1o 300 I'To.
IIPPJI anmaparypa, TEXHOJIOTHH,
npumenenue. Tpaccst LIPPJI -
"3akpbIThIE", "TIOTY3aKpHITHIE" U
"OTKpBITHIE", BIMSHUE pepaKkMU Ha
paboty LIPPJI. TpankuHroBsie cucremax
pasvoCBsA3U - annapaTypa, TEXHOJIOTUH,
npuMmeHeHne. CepBuchl TpaHKMHIOBBIX
cucreM paauocssazu. Lludposas cucrema
Tpankunrosoii paguocsszu TETPA B
Poccun.

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

Hroro

7 CllyTHUKOBBIE€ CUCTEMBI
ndpoBoi paIuoCBsI3N

OpOuUTHI CITyTHUKOBBIX CUCTEM
paguocssizu (CCP). CCP na
AITUNTHYECKUX, T€0CTAllMOHAPHBIX
opOuTax M HU3KOOOUTAIIbHBIEC.
CranuoHapHbie, MOOMIIbHBIE U
nepconanbubie CCP. bopToBas u
Ha3eMHas anmnaparypa u TeXHOJIOTUU

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

Hroro

8 [lepcrieKTHUBHBIC
OecrpoBOHBIC CETU U
CUCTEMBI PATNOCBSI3U

KopnoparuBHsle cHCTEMBI COTOBOM CBSI3U
Private Networks —pLTE-A 4G u New
Radio 5G/6G. Texnonruu 5G ynbTpa
LIMPOKOIOIOCHAs MOOMIIbHASI CBSI3b
(enhanced Mobile Broadband, eMBB),
CBEPXHA/IC)KHAS MEKMAIIIMHHAS CBSI3b C
Hu3kuMu 3aaepkkamu (Ultra-Reliable
Low Latency Communication, URLLC),
yJIBTpa y3KOIMOJIOCHAs MacCOBast
MeXMalnHHas cBs3b (Massive Machine-
Type Communications, mMTC).

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

Hroro

Hroro 3a cemectp

18

Hroro

18

5.4. JlabopaTopHbIe 3aHATHUSA

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

CornacoeaHa Ha noptane N2 55621

HasBanus paznenos (Tem) HaumenoBanue 1a60paTopHIX padot Tpynoemkocts, | PopMUpyeEMBbIE
JTUCIUTITUHBI q KOMITETCHIIUH
2 cemecTp
1 Hudpossie BUIBI AHanu3 U pPOBBIX METOIOB MOTYJISIIUH. 4 IIKP-1, TIKP-3,
MOAYJISILMU U curHanbHOro |Moaemsl cotoBoit cBsizu FSK, MSK, IIKP-2
KOJIMPOBAHUA, UX GMSK u uucneHHbI aHaIu3 BEPOATHO
CIIEKTpajbHas U CTH CUMBOJIbHOU OIMUOKU. Moembl
SHEpreTuyecKas CITyTHUKOBBIX cHCTeM cBsizM M-QAM,
3¢ (HEeKTUBHOCTh M-PSK, 16-APSK, 32-APSK, u
YUCJICHHBIN aHAJIU3 BEPOSTHOCTH
CHUMBOJIbHOH OIIHOKH
Hroro 4
3 ITomexoycToitunBoe Koaer Xemmunra, BUX (boy3a- 4 [TKP-1, I[TKP-3,
KOJIUPOBAHUE B Yoyaxypu-XokBeHnrema), Puna- [TKP-2
TeleKOMMYHUKalMOHHBIX |ConomoHna. [{uknuueckue n30bITOUHbIE
cucTeMax koqel CRC (Cyclic redundancycheck).
Ceprounbie kobl. [JekonupoBanue
CBEPTOYHBIX KOJIOB 10 MeToy Butepou.
Typ6okoaupoBanre. CBepTOUHBIE
TypOOKObI. JlekoaupoBanme
TypO0K0/10B. XapaKTePUCTUKH 110
MEXO0YCTONYMBOCTH CBEPTOUYHBIX
TypO0K0/10B. HU3KOIIIOTHOCTHBIE KOJIBI.
Knaccudukammss LDPC-komoB. MeTo bt
MTOCTPOEHHUS MPOBEPOUYHBIX MATPHLL.
ANTOpUTMBI IEKOIUPOBAHUS
HU3KOIUIOTHBIX KOJ10B. KackagHbix
KOJIOB.
Hroro 4
4 CurHaiabHO-KOJIOBbIE CurnajibHO-KOJI0BbI€ KOHCTPYKLIMU Ha 4 [IKP-1, TIKP-3,
KOHCTPYKLHH B ocHOBe Tpennuc Ko10BOWM MOIYJISILIMA [TKP-2
TenekoMMyHUKaMOHHBIX |(TCM) u ux ananus. Mccnenosanue
cucTreMax CUTHAJIBHO-KOJIOBOW KOHCTPYKIIMH HA
0a3e cucTeMbl C OPTOrOHAJIbHBIM
YaCTOTHBIM MYJIbTHUIUIEKCUPOBAHUEM U
MIPOCTPAHCTBEHHO-BPEMEHHBIM
kogupoBanueM OFDM - MIMO.
Hroro 4
11




5 CoToBbl€ CUCTEMBI [{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U 4 [IKP-1, TIKP-3,
UPPOBON PaTHOCBIZN crangapta GSM. Hudposbie cucreMsr [IKP-2
MoOuIbHOM cBsA3M ctangapra CDMA.
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
craanapta IEEE 802.11 (Wi-Fi).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crangapta IEEE 802.15.4 ZigBee.
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crarnapta IEEE 802.15.1 (Bluetooth).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
cranapra IEEE 802.16 (WiMAX).
[{u¢poBble cucTeMbl MOOMIIBHOM CBSI3U
crannapta IEEE 802.20 (LTE).

Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbl camoctosATensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIIMH TPEICTaBICHBI B
tadiuue 5.6.
Ta6nmia 5.6 — BuJibl caMoCTOSATEIbHON pabOThI, TPYJI0EMKOCTh U (HOPMHUPYEMbIE KOMITETEHIIUH

Bunnl
Hazpanus pa3nenos (Tem) . | Tpynoemkocts,| ®opmupyembie
J—— CaMOCTOSITENIbHOM 4 KOMIICTCHITHH DopMBbI KOHTPOJIS
paboThI
2 cemecTp
1 Hudporsie BUIBI [ToaroToBka k 8 [TIKP-1, I[TKP-3, | JlaGoparopHas
MOJYJISILIMY U nabopaTopHOI [IKP-2 paborta
CUTHAJIBHOTO pabote, HarMcaHue
KOJMPOBAHUS, HX oTueTa
CHCKTpaJIbHAsA U Hanucanue otuera 8 IIKP-1, TIKP-3, OTuyer no
OHEPreTHYICCKan o 1abopaTtopHoit [IKP-2 nabopaTopHOI
s PexrrBHOCTS pabote pabote
Hanucanue otuera 4 IIKP-1, IIKP-3, OrueT 1o
I10 IPAKTUYECKOMY IIKP-2 [IPAKTUYECKOMY
3aHATHUIO (CEMUHApPY) 3aHATHUIO
(cemunapy)
Brinosinenue 2 [TIKP-1, I[TKP-3, | TIpaktudeckoe
IIPAaKTHYECKOTO [IKP-2 3a/1aHHE
3aJlaHus
IToaroroBka x 2 [TKP-1, I[IKP-3, | TectupoBaHue
TECTUPOBAHUIO [TKP-2
Hroro 24
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2 [IponyckHas Harnncanue oryera 4 [TIKP-1, TIKP-3, Oruer no
CIIOCOOHOCTH KaHaja 10 MPAKTUYECKOMY IIKP-2 MPAKTUIECKOMY
cBsa3u. KogupoBanue 3aHATHUIO (CEMUHAPY) 3aHATHIO
HCTOYHUKA (cemunapy)
Brimonmaenne 2 [TKP-1, [IKP-3, | IIpakTtuueckoe
MPAKTUYECKOTO TIKP-2 3aaHue
3aaHuUs
IToaroroBka k 2 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [IKP-2
Hroro 8
3 ITomexoycToitunBoe [ToaroroBka k 6 ITIKP-1, [TKP-3, | JlaGoparopHas
KOJTMPOBAHUE B nmabopaTopHOH [TKP-2 paborta
TEJIEKOMMYHHUKAIIMOHHBIX |paboTe, HamucaHue
cHucTeMax oT4eTa
Hamucanue otuera 6 IIKP-1, IIKP-3, OrueT 1o
o 1abopaTtopHoit [IKP-2 nabopaTtopHoit
pabote pabote
Hanmcanwne otuera 4 IIKP-1, ITKP-3, OTyer no
10 MPAKTUYECKOMY IIKP-2 MPAKTUIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Brimonaenne 4 [TKP-1, [IKP-3, | IIpakTtuueckoe
MPAKTUYECKOTO TIKP-2 3aaHue
3aaHus
IToaroroBka k 4 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Hroro 24
4 CurHajbHO-KOJOBEIE IToaroroBka k 6 ITIKP-1, I[TKP-3, | JlaGoparopHas
KOHCTPYKIIUU B nmabopaTopHOH [TKP-2 paborta
TEJIEKOMMYHHUKAIIMOHHBIX |paboTe, HamucaHue
cHCcTeMax oT4eTa
Hamucanue otuera 6 IIKP-1, IIKP-3, OrueT 1o
10 J1a00paToOpHOi IIKP-2 1abopaToOpHOit
pabote pabote
Hanucanue otuera 4 [TKP-1, ITKP-3, Ortuer o
10 MPAKTUYECKOMY [TKP-2 MPAKTUIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Brinonnenue 2 [TKP-1, [IKP-3, | IIpakTtuueckoe
MPAKTUYECKOTO TIKP-2 3aaHue
3aaHus
[ToaroroBka k 2 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [IKP-2
Hroro 20
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5 CoToBbl€ CUCTEMBI IToaroToBka k 8 [1KP-1, I1IKP-3, | JlaGopaTopHas
UPPOBON PaTHOCBIZN nabopaTopHOI [1KP-2 pabora
paboTe, HarMcaHue
oT4yeTa
Harmcanune oTuera 8 IIKP-1, TTIKP-3, OTuer no
10 JIabOpaTOPHOM [TKP-2 nabopaTopHOI
pabote pabore
Hammcanue otuera 4 IIKP-1, IIKP-3, OrtueT 1o
M0 MPAKTUYECKOMY [IKP-2 MPaKTUYECKOMY
3aHATHUIO (CEMUHApPY) 3aHATHUIO
(cemuHapy)
Beinonnenue 2 [IKP-1, I[TKP-3, | TlpakTudeckoe
MPAKTUYECKOT O [TKP-2 3aJlaHue
3a/IaHust
IToaroroBka x 2 [TIKP-1, I[IKP-3, | TectupoBaHue
TECTUPOBAHUIO [TKP-2
Hroro 24
6 Lludpossie Hanucanue oruera 6 [TIKP-1, I[IKP-3, Otyet no
paguopeneiHble U 10 IIPAKTUYECKOMY [IKP-2 [IPAKTUYECKOMY
TPAHKUHTOBBIE CUCTEMBI  |3aHATHUIO (CEMUHAPY) 3aHATHUIO
CBSI3U (cemunapy)
Brimonaenne 4 [TKP-1, [IKP-3, | IIpakTtuueckoe
MPAKTUYECKOTO TIKP-2 3aaHue
3aJIaHust
[ToaroroBka k 4 [IKP-1, I[IKP-3, | TectupoBanue
TECTUPOBAHUIO [IKP-2
Hroro 14
7 CniyTHHKOBBIE cucTeMbl | Hanmucanue otuera 4 IIKP-1, TIKP-3, OTuer no
1 poBoi paIuoCBI3N 110 TPAKTUYECKOMY [TKP-2 MPAKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
Brimonnenue 2 [IKP-1, I[IKP-3, | Ilpaktuueckoe
MIPAKTUYECKOTO [TKP-2 3aJlaHue
3a/laHus
[Toaroroska x 2 [IKP-1, [IKP-3, | TectupoBanue
TECTUPOBAHUIO [TKP-2
Hroro 8
8 [lepcnieKTUBHBIE Hanucanue otuera 2 [TKP-1, ITKP-3, Otuer o
OecrpoBOIHBIC CETH U M0 MPAKTUYECKOMY [IKP-2 MPaKTUYECKOMY
CHUCTEMBI PaIMOCBSI3U 3aHATHUIO (CEMUHApY) 3aHATHUIO
(cemunapy)
Beinonnenue 2 [IKP-1, I[TKP-3, | Tlpaktudeckoe
IIPAaKTHYECKOTO [IKP-2 3a/1aHKe
3a/IaHust
IToaroroBka x 2 [TKP-1, I[IKP-3, | TectupoBaHue
TECTUPOBAHUIO [TKP-2
Hroro 6
Hroro 3a cemectp 128
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I[ToaroroBka u cmaua 36 DK3aMeH
JK3aMeHa

Htoro 164

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
Bupl yueOHOI nesiTenbHOCTH
dopmupyembie
KOMIIETCHLIUH Jlek. | Ipak. | JIa6. | Cam. @opMBI KOHTPOJIS
3aH. | 3aH. | pab. | paO.

ITKP-1 + + + +  |JlaboparopHas pabota, [IpakTudeckoe 3amaHue,
TectupoBanue, Jk3ameH, OT4eT 1o 1ad0opaTopHO
pabote, OTYeT MO MPAKTUYECKOMY 3aHATHUIO
(cemuHapy)

[TKP-2 + + + + |JIaGoparopnas pabota, [IpakTudeckoe 3amanue,
TectupoBanue, Ik3ameH, OT4eT MO JA00pPATOPHOH
pabote, OTYET 10 NPAKTUYECKOMY 3aHSTHIO
(cemunHapy)

ITKP-3 + + + + |JlaboparopHas padota, [IpakTuueckoe 3a1aHue,
TectupoBanue, Jk3ameH, OT4eT 1o 1abopaTopHOi
pabote, OTYET MO MPAKTUYECKOMY 3aHSITHIO
(cemuHapy)

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbIA
6asu1 3a mepuos Bcero 3a
@DopMBI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gamn 3a nmepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI] ceMecTpa
2 cemecTp
JlaGopaTtopHnas pabota 8 10 10 28
[IpakTryeckoe 3a1anue 4 4 4 12
TectupoBanue 2 2 2 6
OtuyeT no 1abopaTopHOH 4 4 4 12
pabote
OT4er 1o NpaKTUYECKOMY 4 4 4 12
3aHSTHIO (CEMUHApY)
OK3aMeH 30
Hrtoro makcumym 3a 22 24 24 100
nepuo
Hapacraromum ntorom 22 46 70 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TadIuUIE 6.2.
Tabmuma 6.2 — [lepecyer 6aIOB B OIICHKH 33 TEKYIIHH KOHTPOIb
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Bamibl Ha JaTy TEKyLIero KOHTpOIs Onenka

>90% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMaJIbHOI cyMMBbI OaitoB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAnYecKoe M MH(OPMAIITHOHHOE o0ecTevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. TonukoB, A. M. CucteMbl paiuocBsi3u U ceTu TenaepaauoBemanus: Kypc nexuui,
KOMITBIOTEPHBIE JTa00paTopHbIe PadOThl, KOMIBIOTEPHBIA MPAKTUKYM, 3aJaHHEe Ha CaMOCTOSATEIbHYIO
pabory [Dnekrponnsiii pecype| / A. M. T'onukos. — W3x. nmepepad. u gom. — Tomck: TYCVYP, 2018. —
354 c. [DnekTponHHBIN pecype]: — Pesxkxum moctyna: https://edu.tusur.ru/publications/8848.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. l'onukoB, A. M. KonupoBaHue B TEeIEKOMMYHHUKAIMOHHBIX cucTeMax: Kypc nexkuui,
KOMIIBIOTEPHBIE Ta00paTOpHbIE PabOThl, KOMIBIOTEPHBINH MPAKTUKYM, 3aJJaHUE HAa CAMOCTOSTEIbHYIO
paboty [OnexTponHsii pecype] / A. M. I'onuko. — M3x. nepepad. u gon. — Tomck: TYCVYP, 2018. —
319 c. [OnexTponHHbIi pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/8851.

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

1. l'onukoB, A. M. CuctemMbl paguoOCBs3U M CE€TH TeaepaaumoBemanusa: Kypc nexuui,
KOMIBIOTEPHBbIE JTa0OpaTOpHbIe PabOThl, KOMIBIOTEPHBIN MPAKTUKYM, 3aJJaHHE HAa CaMOCTOSITEIbHYIO
paboty [DnexTponHsiid pecypc] / A. M. I'omukoB. — U3a. nmepepad. u qon. — Tomck: TYCVYP, 2018. —
354 c. [DnexTpoHHBIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/8848 .

2. I'onukoB, A. M. KogupoBaHue B TEIEKOMMYHHMKAUMOHHBIX cuctemax: Kypc nexkuui,
KOMIBIOTEPHBbIE JTa0OpaTOpHbIe PabOThl, KOMIBIOTEPHBIN MPAKTUKYM, 3aJJaHHE HAa CaMOCTOSITEIbHYIO
paboty [DnexTponHsiii pecypc] / A. M. I'onmukoB. — U3a. nmepepad. u qon. — Tomck: TYCVYP, 2018. —
319 c. [DnexTpoHHBbIH pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8851 .

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl i1l CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbs U BOCTIPUATHS HHPOPMALIUH.

JJ1s1 1M1 ¢ HApYLIEHUSIMH 3PEeHUS

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

JlabopaTopusi paaHOd’JIEKTPOHHBIX CHCTEM Iepenadn uHpopmManuu: ydeOHas ayauTOpPUS IS
NPOBEACHUS 3aHATHH NMPAKTHYECKOTO THIA, ydyeOHas ayauTOpus I NPOBEICHHS 3aHITHH
1a60paTOpPHOro TUIA, MOMEUIEHUE ISl KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KypPCOBBIX padoT);
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuia, 1. 47, 401 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Komnerorep (8 miT.);

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

- KnaBuarypa (8 mir.);

- Mpiurs (onrtuueckast) (8 mit.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[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;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopaTopusi paguod’IEKTPOHHBIX CHCTEM Iepenadyn uHbopMauu: ydyeOHas ayauTopHs A
NpOBECHHUS 3aHATUN NPAKTUYECKOrO TUMA, yueOHas ayaUTOpUs I MPOBEACHUS 3aHATUU
1a00paTOPHOTO THUIIA, TOMEIIEHUE JIJIi KYpCOBOT'O MPOEKTHUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padoT);
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634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 401 ayn.
Onucanue uMeroLerocs 000pya0BaHus:
- Komnerorep (8 miT.);
- Monwutop (197 SAMSUNG 1730S) (8 mirt.);
- KnaBuarypa (8 mir.);
- Mpims (onrrrueckast) (8 mit.);
- KommuiekT cnienuann3upoBaHHON 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;
- Opera Developer;
- PTC Mathcad 13, 14;
- Scilab;

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 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, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTUu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CleluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS
JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.

Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Hudpossie Bunbt monymsiiuu | [IKP-1, [IKP-3,  |JlabopaTopras Tembl 1abopaTopHBIX paboT
Y CUTHAJIBHOTO KonupoBaHus, |IIKP-2 pabora
UX CIIEKTpaJIbHAsA U IIpakTryeckoe TeMbl MpaKTUYECKUX 3aJaHUI
SHEepreTHYecKast 3a/1aHKe
S dexTuBHOCTE TectupoBanue [TpuMepHBIH MEpPEYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOH
pabote
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
2 IlpomyckHast cltocOOHOCTH [IKP-1, I[IKP-3, |IIpaktuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
kaHaza cBs3u. KogupoBanue TIKP-2 3aJaHue
HUCTOYHHKA TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPaKTUYECKOMY
3AHATHUIO
(cemuHapy)
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3 [lomexoycroitunBoe [IKP-1, IIKP-3, |JIaGopaTopHas Temb! m1abopaTopHBIX padoT
KOJMPOBAaHUE B TIKP-2 pabota
TCJICKOMMYHHMKAIIMOHHBIX [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
CUCTCMax 3aJlaHNE
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Ortuer o Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
OtueT 1o TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHITHIO
(cemuHapy)
4 CurHajabHO-KOJ/IOBBIE [TIKP-1, ITKP-3, |JlaGoparopHas Tewmbl 1ab0paToOpHBIX PabOT
KOHCTPYKIIUU B IIKP-2 pabora
TCJICKOMMYHHMKAIIMOHHBIX [IpakTHueckoe TeMbl MpakKTUYECKUX 3aJaHUI
cHCTEMax 3aJlaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUM
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
OTuer 1o Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHATUIO
(cemunapy)
5 Coroseie cuctemsl nudposoit |ITIKP-1, IIKP-3, [JlabopaTopHas Tembl 1abopaTopHBIX paboT
pamuocBs3u IIKP-2 pabota
[IpakTuueckoe TeMbl MpakTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUM
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
OtueT 1o Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabote
Otuer 1o TeMBbI IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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6 Lludpossie paguopeneitabie u |[IKP-1, [IKP-3, |IIpaktrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
TpaHKUHTOBbIe cucTeMsl cBsa3u | [IKP-2 3a7laHue
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
7 CllyTHUKOBBIE€ CUCTEMBI [TIKP-1, I[IKP-3, |IIpaktuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
ndpoBoi paauoCBsI3n TIKP-2 3aJaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
Otuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
8 IlepcrieKTUBHbBIE [IKP-1, IIKP-3, |IIpakTuueckoe TeMbl IpaKTUYECKUX 3aJaHUN
OecripoBoHbIe ceTH U cuctembl |[TKP-2 3a7laHue
PaZnOCBA3H TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHATHIO
(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 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
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

(HEeyAOBIIETBOPUTEINIHHO)

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

WITH

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

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
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

~ o
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9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

Kaxoii u3 ¢azoBbIX BUJOB MOAYJISILUK 0OecriedyMBaeT HauOObIIYIO TOMEX0YCTOHYMBOCTh:
1) BPSK; 2) QPSK; 3) 8-PSK; 4) 16-QAM.

Kaxkoit u3 BU10B 4aCTOTHOW MOYJISIITUM UMEET MUHUMAIbHYIO mupuHy cnekrpa: 1) FSK; 2)
MSK; 3) GMSK; 4) M-FSK.

Kakoit 13 MeTo/10B KOJUPOBAHUS HCTOYHHKA MPOU3BOIUT KOJAUPOBAHHUE C TTOTEPAMHU: 1)
Konpr llennona-®ano; 2) Anroput™m Jlemnens — 3uBa; 3) BeiiBner npeobpazoBanue; 4) Kombr
Xaddmana.

Kaxkoii kon sBasercs 6mokoBeiM: 1) Koa Xemmunura; 2) bUX (boy3a-Hoyaxypu-
Xoksenrema); 3) Puna- Conomona; 4) ®aiipa.

Kakue 13 K0J10B ¥ CUTHAIbHO-KOJIOBBIX KOHCTPYKLINM HauboJiee mpuOIMKeHbl K BEpXHEH
rpanwute [llennona: 1) AOM-16-CK; 2) BUX; 3) ®M-2;4) AM-2.

Kakosa nmna xmroua mmdpa DES: 1) 48; 2) 56; 3) 128; 4) 256.
KaxoBa nnuna kimoua mudpa AES: 1) 128, 192, 256; 2) 32, 48, 56; 3) 48, 56, 128; 4) 56, 128,
256.
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. Kakoit u3 HuX paboTaeT KaKk CHHXPOHHBIN MOTOYHBIN mudp: 1) Pexxum mpocTtoit
3ameHsbl; 2) Pexum rammupoBanus; 3) Pexxum raMmMupoBaHusi ¢ 00paTHOM CBs3bio; 4) Pexum
BbIPa0OTKH UMUTOBCTaBKH.

Uemy paBHA BEIMUMHOM MpeaeabHON dHEpreTHaecKoi rdpextuBHoCcTH (ipenen Lllennona):
1) 1,59 16; 2) 1,69 116; 3) 2,56 J16; 4) 3,22 J16.
Cuctembl moounbsHOU cBs3u ctanaapta IEEE 802.15.1(Bluetooth). Kakoit meton pacmupenust
criektpa ucnosbiyercs B cragaapte IEEE 802.11 (WIFI): 1) CDMA: 2) DSSS; 3) FHSS; 4)
Konsr bapxkepa.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

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

6mokoBbIx? UTO mpencTaBisier coboit CBEPTOUHBIN KosIEep?
Haiite onpenenenus (mpuseaute GopmMyIibl) MokazaTeneil HHPOPMAITMOHHOM, SHEPreTHIECKOM
u yactoTHo# 3¢ pexruBHocTH TKC

. CpenctBa obecnieuenust 6e3omacHoctd GSM cerell. OnummTe NpuHUKI pabOThl cemMeiicTBa

AITOPUTMOB A5, HCHONB3yeMbIX s mudpoBaHus Tpaduka B cerax GSM.
[TpomyckHasi ctocOOHOCTH KaHaia cBsi3u. KonupoBaHue HCTOYHUKA

. Kak cynaT o coBepuieHCTBEe METOJOB nepenauu HudpoBoil mHPOpMaLUU MO CTENEHH

NpUOJIMKEHUS PeaIbHBIX 3HaUYe€HUH 3()()EKTUBHOCTH K MPeeIbHBIM 3HAYCHUAM ?
Jis 9ero ucronb3yoTcsi ACCUMETPUYHBIE KPUIITOCHUCTEMBI?

. 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 moaynsuus obecmeunBaeT OOJBIIYI0 MOMEXOYCTOMYMBOCH CHCTEM Iepeaayu
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.

[aiite onpenenenre U cpaBHUTE XapakTepuctuku Mmoayssinuii 16-APSK u 32-APSK.
[Tepeuncnure xapakTepucTHKH ceTedl mobOunwvHOU cBsizu 1G, 2G, 3G, 4G: (30HBI
o0cmy)KUBaHMS, KOMHMYECTBO KaHaoB, CkopocTu nepeaauu, JlanbHOCTh neicTBus, J{namna3oHbl
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

npotokosbl [P SEC. YUrto BrimtovaeT B cedst mpotokoa [P SEC? [lepeuncnure ypoBHH Mozeneit

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 Moayisinuid 16-APSK u 32-APSK.
[IpuBenuTe OCHOBHBIC TEXHHUYECKHE XaPAKTEPUCTUKH cUCTeMbl MoOunpHOU cBs3u 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 BEPOATHO CTU CUMBOJIBHON OMIUOKH. MOJEMBI CITyTHUKOBBIX CUCTEM CBSI3U
M-QAM, M-PSK, 16-APSK, 32-APSK, u uncieHHbId aHaIU3 BEPOSITHOCTU CHUMBOJBHOU
OIINOKH

. Kogpt Xemmunra, bUX (boy3a-Uoynxypu-Xoksenrema), Puna-Conomona. Lluknnueckue

u3owiTounsie koasl CRC (Cyclic redundancycheck). CBeprounsie koabl. JlekoaupoBaHme
CBEPTOYHBIX KOAOB Mo MeTony Butepou. TypOokonupoBanue. CBepToUHbIE TypOOKOJBI.
JexonupoBanue TypOOKOJOB. XapaKTEPUCTUKHU MO MEXOYCTOHYMBOCTH CBEPTOUYHBIX
TypOokonoB. HuskomnorHoctable Koabl. Kimaccudukanus LDPC-konoB. MeToasl mocTpoeHust
IIPOBEPOYHBIX MaTpPULl. AJITOPUTMBI AEKOIMPOBAHNS HU3KOIIJIOTHBIX KOA0OB. KackaIHbIX KOAOB.

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

ananus. VccnenoBanue CUTHAIbHO-KOIOBOW KOHCTPYKIMH Ha 0a3e CUCTEMBI C OPTOTOHATIBHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHUEM H NMPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanueM OFDM -
MIMO.

[udposeie cucteMbl MOOUIBHOM cBA3U cTtangapta GSM. Lludposbie cucteMbl MOOUIBHOM
cBs3u cragaapra CDMA. Ludpossie cucrembl MmoounsHOM cBsa3u crapaapta IEEE 802.11 (Wi-
Fi). Hudpossie cucremsl MmobmnbHOU cBsizu cranaapra IEEE 802.15.4 ZigBee. Lludpossie
cuctembl MoOuibHOU cBsi3u cranaapra IEEE 802.15.1 (Bluetooth). Lludposbie cucteMbl
moOmibHOM cBsa3u crangapra IEEE 802.16 (WiMAX). Lludpossie cucteMbl MOOUIBHON CBSI3U
crangapra IEEE 802.20 (LTE).

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUI

. Anamu3 nudpoBbIX MeTO0B Moaysauu. Moaemsl cotoBoi cBsizu FSK, MSK, GMSK u

YUCJICHHBIN aHaJU3 BEPOSITHO CTH CHMBOJIbHOW OMMOKHA. MOJIEeMBI CITyTHUKOBBIX CUCTEM CBSI3U
M-QAM, M-PSK, 16-APSK, 32-APSK, u uucieHHbIi aHAIU3 BEPOATHOCTH CHMBOJIBbHOU
OIINOKHU

. [Ipomycknas cnocoOHOCTh KaHana cBsi3u. O0beM CUTHANIA M eMKOCTh KaHalla CBSI3U, YCIOBHS HX

cornacoBanus. KogupoBanus ucrounnka. Meronsl 3¢ dexruBHOTO KOmupoBanus. dpakraabHOE
KOJMpOBaHUE N300pakeHuii. BeiBieT-nmpeodpa3oBaHusi CUTHAJIOB U U300payKeHUI

. Konpr Xemmunra, bBUX (boy3a-UHoyaxypu-XokBenrema), Puna-Conmomona. [{uknuueckue

n3oeiTounsie kKogpl CRC (Cyclic redundancycheck). Ceeprounbie koasl. JlekogupoBaHnue
CBEpPTOYHBIX KOJ0B 1Mo metoay Burtepou. TypOokonmpoBanue. CBEepTOUHBIE TYpPOOKOIHI.
HexonupoBanue TypOOKOJOB. XapaKTEPUCTHKH IO MEXOYCTOWYMBOCTH CBEPTOUYHBIX
Typ6okoaoB. HuzkomnorHoctHeie koAbl Knaccudukanus LDPC-komoB. MeToasl mocTpoeHus
IIPOBEPOYHBIX MATPULl. AJITOPUTMBI AEKOIMPOBAHUS HU3KOIIJIOTHBIX KOAOB. KackalHbIX KOJOB.
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4. CurHaspbHO-KOJOBbIE KOHCTPYKIIMU Ha ocHOBe Tpemmuc xkomoBoit moayisamuu (TCM) u ux
ananu3. MccnenoBanue cUrHaJIbHO-KOJOBON KOHCTPYKIIMHM Ha 6a3€ CUCTEMBI C OPTOTOHAIBHBIM
YaCTOTHBIM MYJIbTUILUIEKCUPOBAHUEM U ITPOCTPAHCTBEHHO-BpEMEHHBIM KogupoBanrueM OFDM -
MIMO.

5. ludpoeie cuctembl MoOUIbHOM cBs3u cTanmapta GSM. lludposbeie cuctemMbl MOOUIBHON
csi3u cranaapra CDMA. [udpossie cuctembl MmoOunbHoM cBsizu cranaapra IEEE 802.11 (Wi-
Fi). Hudpossie cuctemsl moounbHo# cBsizu ctannapra IEEE 802.15.4 ZigBee. lludpossie
cuctemMbl MoOminbHO#M cBsizu ctanaapta [EEE 802.15.1 (Bluetooth). I{udpoBsie cuctembl
mooOmnsHOM cBsizu ctannapta IEEE 802.16 (WiMAX). [{udpossie cucTeMbl MOOHIILHOMN CBSI3H
crangapta IEEE 802.20 (LTE).

6. uanazonsl paguoBosiH a0 300 I'Tu. [IPPJI annaparypa, TexHoJioruu, npuMeHeHue. Tpacchl
L[PPJI - "3akpeiThie", "MONMY3aKpbIThIE" U "OTKpBITHIE", BIUsHUE pedpakuuu Ha padoty L[PPJI.
TpaHKUHTOBBIE CUCTEMaX PaJuOCBs3H - almaparypa, TeXHOJOruu, npuMeHeHue. CepBucChI
TpankuHTOBBIX cucTeM panuocBs3u. Lludposas cucrema Tpankunrosoit paguocsssu TETPA B
Poccun.

7. OpOutsl crryTHUKOBBIX cucTeM paauocBszu (CCP). CCP Ha sIMNTHYECKUX, T€OCTAIIMOHAPHBIX
opOuTtax u HU3KooOuTaNbHBIC. CTanimoHapHbIe, MOOWIbHBIE U nepcoHanbHbie CCP. boproBas u
Ha3eMHas anmnaparypa u TEXHOJIOTUU

8. KopmopaTtuBnsie cuctemsl coToBo# cBs3u Private Networks —pLTE-A 4G u New Radio 5G/6G.
Texnonrum 5G ynbpTpa mupokomnosiocHas MoOunbHas cBsa3b (enhanced Mobile Broadband,
eMBB), cBepxHaexxHas MeKMaIIMHHAS CBsI3b ¢ HU3KUMU 3aaepkkamu (Ultra-Reliable Low
Latency Communication, URLLC), ynpTpa y3k0omojgocHass MaccoBasi MEXMAaIIMHHAS CBSI3b
(Massive Machine-Type Communications, mMTC).

9.1.5. TeMbl NpaKTUYECKUX 3aHATHI

1. Ananu3 uudpoBeIX METOAOB MoAysiuu. Moaemsl cotoBoit cBsizu FSK, MSK, GMSK u
YHUCIICHHBIN aHaJIN3 BEPOSATHO CTU CUMBOJIBHON OMIMOKH. MO/IEMBI CITyTHUKOBBIX CUCTEM CBSI3U
M-QAM, M-PSK, 16-APSK, 32-APSK, u uncieHHbIA aHaIU3 BEPOSITHOCTU CHUMBOJBHOU
OLIMOKH

2. IlpomyckHas criocoOHOCTh KaHana cBA3H. OObeM CHrHajla ¥ eMKOCTh KaHalla CBSI3U, YCIOBUS MX
cornacoBanus. KoaupoBanus ucrounnka. Meroasl 3¢pdexruBHoro konupoBanus. @paxraabHoe
KOJMpOBaHUe n300paxkeHuil. BeliBneT-npeoOpa3oBaHus CUTHAJIOB U M300paXKeHUH

3. Koasl Xemmunra, bUX (boy3a-Uoynxypu-Xoksenrema), Puna-Conomona. Lluknnueckue
u3osiTounsie koasl CRC (Cyclic redundancycheck). CBeprounsie koabl. JlekoaupoBaHue
CBEPTOYHBIX KOAOB Mo MeTony Butepbu. TypOokonupoBanue. CBepTouHbIE TypOOKOBI.
JlexonupoBanue TypOOKOJOB. XapaKTEPUCTUKHU MO MEXOYCTOHUYHMBOCTH CBEPTOUYHBIX
Typ6okooB. HuzkomnorHocTHble Konbl. Knaccuduxamus LDPC-konoB. MeTtonbl mocTpoeHus
MPOBEPOYHBIX MATPULL. AJTOPUTMBI AEKOIUPOBAHUS HU3KOIJIOTHBIX KOJI0B. KackaaHbIX KOJIOB.

4. CurHaibHO-KOJOBbIE KOHCTPYKIIMHU Ha OocHOBe Tpemnuc konosoil moayusiuu (TCM) n ux
ananus. VccnenoBanue CUTHAIbHO-KOIOBOW KOHCTPYKIMHU Ha 0a3e CUCTEMBI C OPTOTOHATIBHBIM
YaCTOTHBIM MYJIbTUIUIEKCUPOBAHUEM H IMPOCTPAHCTBEHHO-BPEMEHHBIM KoaupoBanueM OFDM -
MIMO.

5. LHudposeie cucteMbl MOOMIBHOM cBsA3u cTangapra GSM. Lludppossie cucTteMbl MOOMIBHOM
cBs3u cranaapra CDMA. Ludpossie cucrembl MmoounsHOMU cBsa3u crapaapta IEEE 802.11 (Wi-
Fi). Hudpossie cucremsl MmobunbHOU cBsizu cranaapra IEEE 802.15.4 ZigBee. Lludpossie
cuctembl MoOunbHOU cBsi3u cranaapra IEEE 802.15.1 (Bluetooth). Lludposbie cucTeMbl
moOmibHOH cBsa3u crangapra IEEE 802.16 (WiMAX). Lludpossie cucteMbl MOOUIBHON CBSI3U
crangapra IEEE 802.20 (LTE).

6. [uamnaszons! paauososH a0 300 I'Tu. IIPPJI annapatypa, TexHOJI0TMH, IpUMEHEHHE. Tpacchl
LIPPJI - "3akpeIThie", "mOMy3aKkpbIThie" U "OTKpBITHIE", BIUsSHUE pedpakuuu Ha padoTy LIPPJI.
TpaHKHHTOBBIE CHCTEMaX PaJHMOCBS3U - ammapaTypa, TeXHOJOTUH, npuMeHeHue. CepBUCHI
TpankuHTOBBIX cucTeM paauocBszu. Lludposas cucrema Tpankunrosoit paguocsssu TETPA B
Poccun.

7. Op6utsl ciyTHUKOBBIX cucteM paanocBs3u (CCP). CCP Ha »imunTH4ecKuX, Te0CTaluOHAPHBIX
opbutax u Hu3KoobuTanbHble. CTanmoHapHble, MOOMIBHBIE U IepcoHanbHble CCP. BoproBas u
Ha3eMHas anmnapaTypa U TeXHOJIOTHU

8. KoprnopaTtuBHble cucteMbl coToBOM cBs3H Private Networks -pLTE-A 4G u New Radio 5G/6G.
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Texnonrum 5G ynbpTpa mupoKomosiocHas MoOuibHas cBsa3b (enhanced Mobile Broadband,
eMBB), cBepxHaexxHas MeKMaIIMHHAS CBsI3b ¢ HU3KUMU 3aaepkkamu (Ultra-Reliable Low
Latency Communication, URLLC), ynpTpa y3komojocHass MaccoBasi MEXMAIIMHHAS CBSI3b
(Massive Machine-Type Communications, mMTC).

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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