MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
OOuas Teopus CBSI3M

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HanpagneHHocTs (po¢ub): OnTHYeCcKHe CUCTeMbI U CeTH CBSI3U

dopma oOyueHVs: 3a0uHas

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadeznpa: CBUuKP, Kajdeapa cBepXBbICOKOUACTOTHOM U KBAHTOBOM PaU0TeXHUKH

Kypc: 3

CemecTp: 5, 6

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Buzibl yueOHOM IeATebHOCTU 5 cemecTp 6 cemecTp Bcero EvHunpbl
1 |Jlekuuu 4 2 6 YacoB
2 | Ilpaktnueckue 3aHATUS 2 2 4 4yacoB
3 |JIabopaTopHbie 3aHATHUS 4 4 4yacoB
4 | KypcoBoe ripoekTripoBaHnue / Kypcoas 4 4 yacoB
pabora
5 | Bcero ayquTOpHBIX 3aHATHUM 6 12 18 4yacoB
6 |CamocTosTenbHast pabora 89 100 189 yacoB
7 | Bcero (6e3 5k3ameHa) 95 112 207 4yacoB
8 |IloaroroBka u cjada sK3aMeHa 9 9 4yacoB
9 | OO1asi Tpy0eMKOCTh 95 121 216 yacoB
6.0 6.0 3.E

OK3aMeH: 6 ceMeCTp
KypcoBoe npoektupoBanue / Kypcosasi pabora: 6 cemectp
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JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO
2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
notieHT Ka. PTC Hogsukos A. B.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

CBYuKP [llapanrosuu C. H.
OKCIePThI:

cTapiuvii npernozasaresb Kad. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
N3yueHre 0CHOBHBIX 3aKOHOMEPHOCTel Tepefaur MH(GOPMAaLMU B CUCTeMaX CBSI3U.

1.2. 3agaum JUCIMIITAHBI
— @opmupoBaHMe Yy CTY[EHTOB KOMIIeTeHLMM, TO03BOJISIIOLUX CAMOCTOSTEbHO MPOBOAUTD
MaTeMaTHUeCKuil aHanu3 (U3UUeCKUX TPOIeCCOB B aHANOTOBBIX U LU(PPOBBIX YCTPOMCTBAX
(dopMrpoBaHus, TipeoOpa3oBaHUs M 00pabOTKM CUTHA/IOB, OI[€HWBATh peaslbHble W TpefefbHbIe
BO3MO)KHOCTU TIPOITYCKHOM CITOCOOHOCTH M TIOMEXOYCTOHUMBOCTU TEJI€KOMMYHHKAI[UOHHBIX CUCTEM M
ceTel.

2. Mecro pucuuninssl B crpykrype OITIOII

HuctyrHa «O6mmas Teopust cesizv» (b1.5.19) otHocuTcst K 610Ky 1 (6a3oBasi uacTh).

[peaimiecTByOIIMMA ~ AUCLMIIMHAMY,  (ODMUPYIOLIMMH  Haua/lbHble 3HAHUS, SIB/ISIOTCS
crieyroiye aucLumuivHbl: iHpopMaTrka, Maremartrka, OCHOBBI TTOCTPOeHUsT MH(POKOMMYHUKAIIMOHHBIX
cucteM U cereil, CUrHanbl B 3/€KTPOCBS3M, Teopusi BepOATHOCTeM W MareMaThyecKash CTAaTHCTHKA,
Lndposasi 06paboTKa CUTHAJIOB.

[Mocnepyromumu JVCLIUTTMHAMU SIBJISTFOTCSI: MeTposorus B OTITHYEeCKUX
Te/IEKOMMYHUKAIIMOHHBIX ~ CUCTeMax,  My/bTUIIZIEKCODHOE W YCWIWTeJIbHOe  00opyznoBaHHe
MHOT'OBOJTHOBBIX ONITHYECKHX CHUCTeM CBsi3H, OnThueckue U(pPOBbIe TeeKOMMYHHUKALMOHHBIE CHCTEMBI,
CeTH CBsI3U U CUCTEMbl KOMMYTAaLUH.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

— TIK-13 crioco6HOCTbIO OCYILLeCTB/ISATh TOATOTOBKY TUIIOBBIX TEeXHWYECKHX IIPOEKTOB Ha
pasnnuHble THPOKOMMYHHKAIIMOHHBIE 00BEKTHI;

— TIK-17 cnocobHOCTbIO TIpUMEHSITb COBpEMeHHble TeopeTHUecKhe M SKCTiepuMeHTasbHble
MeTOJbl HCC/IeIOBaHUs C LeJbI0 CO3/[laHHsl HOBBIX IIePCHEeKTUBHBIX CPEeACTB 3/IeKTPOCBSI3U U
VMH(pOpPMaTHUKY;

— TJIK-19 roToBHOCTHIO K OpraHusalMy paboT 10 TPaKTUUeCKOMY HCIO/Ib30BaHUI0 |
BHE/IPDEHHIO pe3y/IbTaTOB MCC/Ie/OBaHNI;

B pesynbraTe n3yuyeHUs JUCLMIUIMHBI CTYJEHT JJO0/DKEeH:

— 3HaTh OCHOBbl TeOpUM (YHKLMOHUMPOBAHUSA PaJUOTEXHUUECKHUX CUCTeM T[epejjauun
vH(pOpMali; OCHOBHbIE BH/IbI IeTeDMUHUPOBAHHBIX W CIy4YalHbIX CUTHA/IOB, TIOMEX U KaHAaJIOB CBSI3H,
yMeTb COCTaB/ISTh UX MareMaThyeckKre MOJe/y 10 TUIIOBBIM MeTOJMKaM M MCI0/b30BaTh UX B pacyeTax;
3HaTh U YMeTb MPUMEHSITh Ha TIPaKTHKe MeTo/ibl popMHpOBaHUsl, TIpeoOpa3oBaHUs U 00pabOTKM CUTHAJIOB
B /IeKTPUUECKHUX LIeMsAX U yCTPOMCTBAX; 3HaTh NPUHLUIBI MHOTOKaHA/ILHOW MepeJjaul U pacripeziesieHust
uHpopmarui; 060CHOBaHHO BBIOMpaTh (YHKLMOHAIbHbIE OJIOKM CUCTeM M CeTell CBSI3U C Y4eToM
TpeOOBaHMI 37€KTPOMarHUTHOM COBMECTHMOCTH, TEeXHOJIOTHUHOCTH, yA0o0CTBa ¥  HafeXHOCTU
9KCIUTyaTalyy, 5SKOHOMAYECKOW U CeKTpasbHOW 3¢ ()eKTHBHOCTH.

— yYMeTb WCII0/Ib30BaThb CTaH/apTHble I1aKeTbl MPUKIA[HBIX IpPOrpaMM /il  pelleHUs
NIPaKTUUeCKUX 3aJay; NPHUMEHSATb Ha NpaKTHKe OCHOBHbIE TIOJIOKEeHHsI TeOpUU TOMeXOyCTOMYHMBOCTH
JVCKPEeTHBbIX M aHalOroBbIX COOOLeHHH; IPOMYCKHON CIIOCOOHOCTH [UCKPETHBIX U aHaJ0roBbIX
KaHaJsIoB; M0/Ib30BaThCsl MEeTOAAMH I0MeX0yCTOMUMBOIO U CTaTUCTUYECKOT0 KOAUPOBAHMUS; OCYILeCTBIISATh
pacueT Wi 000CHOBaHHbIN BbIOOD 3HAUEeHM MapaMeTpoB (YHKIMOHANbHBIX O0KOB CHCTEM CBSI3M Ha
OCHOBe pe3y/IbTaTOB aHa/u3a TPeOOBaHUM K KauyeCTBY MPeAOCTABISIEMBIX YCIIYT, CTPEMSICh K MX TEXHUKO-
5KOHOMHYECKON ONTHUMH3aLuM; ObITh TOTOBBIM OCBaWBaTh IPUHLMIIBI  paboThl, TeXHUUYECKUe
XapaKTepUCTUKNA U KOHCTPYKTHBHBIE 0COOEHHOCTH MCIIONb3yeMOoro 00OpYZOBaHHMS U CPe/CTB Tiepefadun
VMH(pOpMaL1H, OCYILeCTBIATh X TEXHUUECKYHO 3KCIUTyaTalHo.

— BJaAeTb MeTOflaMM pacueTa CTaTUCTUYeCKMX M UH(OPMAlMOHHBIX XapaKTepUCTHUK
coo0l1jeHNH, CUrHaloOB M UX TNpeoOpa3oBaHWi B 3/1eKTPUUECKMX LIeNsix W yCTpoicTBax 00paboTky;
MeTo/laMM pacyeTa OCHOBHBIX [apaMeTpPOB YCTPOMCTB M CUCTeM Iepefauyd MH(OPMAalMM B TUIIOBbIX
peXkuMax; repBUUYHbIMU HaBbIKaMH BblOOpa (yHKIMOHAIbHBIX OJIOKOB CHCTEM CBSI3U U UX 00beJUHeHUs
[Ji1 COBMECTHOW paboThl TPU COCTAaBAEHHWH TPOEKTa CHUCTEMbI, €ro peanu3alid U TeXHUYeCKOU
SKCILTyaTalyu.
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4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61jasi TPYA0EMKOCTb [JUCLMIUIMHBI cocTaBnisieT 6.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjeHa B

tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI
Buzbl yueOHOM /1eATeTbHOCTH Bcero yacoB CemecTpsl
5 cemecTtp 6 cemecTp

AynuTopHbIe 3aHATHSA (BCEro) 18 6 12
Jlekiun 6 4 )
[IpakTryeckue 3aHATHSA 4 2

JlabopaTtopHble 3aHATHUS

KypcoBoe npoektupoBanue / KypcoBast pabora

CamocrosiTenbHasi pabota (Bcero) 189 89 100
OdopmeHre OTUETOB T10 JTAOOPATOPHBIM 8 4 4
paboram

[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 13 8 5
CaMocTosiTenlbHOE U3yueHue TeM (BOPOCOB) 164 75 89
TeopeTUUeCKOM 4aCTH Kypca

IToaroToBka K npakTUUeCKUM 3aHATHAM, 4 2 2
ceMHHapam

Bcero (6e3 3k3ameHa) 207 95 112
ITogroroBka u cZladya sK3aMeHa 9 9
OO0111ast TPYJ0EMKOCTB Yac 216 95 121
3aueTtHble Eavnnipbl TpygoeMKoCTH 6.0 6.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIUTUIMHBI ¥ BU/IBI 3aHSITHM TIpUBeAeHbI B Tabnwvie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSITUM

x | = | E
= E 8 .
= © 8 =
oy < = o =) s
& a = te) 8¢ g4 K
= S r 4 = S 2 > 3
Ne | HasBaHus pa3zesioB AUCLIATIIIVHBI = 5 = 5 = o 2 Sy
= | ¥ g § § |82 zE
= 2 g8 & 28 ¢g&
s 8 g & = &7
=9 = =
= O
1 |BBenmenue 1 0 0 2 0 3 IIK-13
2 |MaremaTnueckue MOJie/Td CUTHAJIOB 3 0 0 36 0 39 | IIK-13, ITK-
U TIOMeX 17, IIK-19
3 |TIpeobpa3oBaHust CUTHAJ/IOB B 2 0 4 24 0 30 | IIK-13, I1IK-
KaHasax CBSI3U 17, IIK-19
4 |KogvpoBaHue KaHasa 0 2 4 51 0 57 | IIK-13, I1K-
17, 1IK-19
5 | KogupoBaHue MCTOUHUKA 0 2 0 2 0 4 [TK-13, IIK-
17, TIK-19
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6 | deMonynsiusi HUPPOBBIX CUTHA/IOB 0 0 0 35 0 35 | IIK-13, TIK-
17

7 | MHOrokaHaabHas nepezada v 0 0 0 39 0 39 | IIK-13, IIK-
MHOT'OCTaHLIMOHHBIN AOCTYTI 17

Nroro 6 4 8 189 4 211

5.2. CoaepixkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)

CopepykaHue paszesioB JUCLMUIUIMHBI 10

Hassanus paszesnos
JIeKLISIM

TpyzoeMKOCTb,
q
dopmupyembie
KOMIIeTeHL[UU

5 cemecTp

—_

1 Beepnenue VicToprueckuii 0uepK pa3BUTHS CUCTEM U [1K-13

ceTell cBA3U. V1eu 1 epCcoHbI.

HToro 1

2 Maremarrueckue Mozien curHanoB | L{udposeie curnansl. CumMBos, andaBuT, 3 IK-17,
Y TIoMex OCHOBaHMe Koja. BeposgTtHoCTHOE [1K-19
OMMCaHue TI0C/Ie[0BaTeIbHOCTH
cumBOJ10B. [IpuMepsI LIUPPOBBIX
CUrHajoB. [IUCKpeTHbIe CUTHAbI.
HenpepbiBHbie curHaibl. OCHOBHbIE
rnapameTphbl: JJIUTeNbHOCTD, IIUPHUHA
CreKTpa ¥ AMHaMAYeCKUW Jrara3oH.
Benbiii 111ymM. Y3KOMO/I0CHBIN MpOLiecc.
[TpumepsI HeTlpepLIBHBIX
CUTHAJIOB.AIJUTUBHbIE U
MY/IBTUITMKaTHBHBIe TToMexu. KaHan
MHOT0JTyu€eBOr0 pacrpoCTPaHeHHsl BOJIH
Kak (UIbTp €O CydaiiHO
M3MEHSIIOLLMMUCS TTapaMeTpamMu. MeTozbl
aHA/INTUYECKOTO M TeOMeTPUU€eCKOro
Tripe/|CTaB/eH!s] CUTHA/IOB U TTOMeX.

Wtoro 3

Wtoro 3a cemecTp 4

6 cemecTp

3 IIpeobpa3oBaHus CUTHAJIOB B Mogenb cucTeMsl riepefauu 2 [TK-13,
KaHasiax CBSA3U rHpopmaiuu. KogupoBaHue 1 IK-17,
JleKoIMpOBaHKe LIU(PPOBBIX CUTHATIOB. [TIK-19
OcHoBHbIe 33/1a4¥ KO/IMPOBaHUSI.
AnHanoro—1udpoBoe u 1judpoaHaTIoroBoe
ripeoOpa3oBanusi. OCHOBHBIE
XapaKTepUCTUKH, LITyMbl KBAHTOBaHUSI.
Mogynsiuysi rapMOHUUECKOW Hecylllei
LU(PPOBBIM CUrHa/IOM. ba3oBble MeTo/bI
MOZy/SIUU. MHOTOTO3ULIMOHHbIe
MeToZbl MoAynaLmu. BekropHoe
ripe/icTaBieHre CUrHanoB. CrieKTpbl
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MO/Y/IMPOBaHHBIX CUTHAJIOB,
Me>KCUMBOJIbHas1 UHTep(epeHLIYsI.

Nroro 2
Nroro 3a cemectp 2
Ntoro 6

5.3. Pa3jenbl AUCHUIUIMHBI 1 MEX/UCIUIUIMHAPHbBIE CBSI3H C 00eCreYnBaIUMH (1P eAbLyLMMH)

4 o0ecrieurBaeMbIMH (MOC/IEAYIOLAMH) AUCHUIUTMHAMHA
Paszienbl JUCLMTIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3U C 00eCreunBaroiuMu (TIpeAbIAyLMMA) U
obecreurBaeMbIMH (TIOC/IEYIOLTMMI) AVCLUITMHAMHU TIPe/ICTaB-/IeHbl B Tabmmie 5.3.
Tabnuiia 5.3 - Pa3gens! AUCLUATIIMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

Ne pa3zenoB faHHOMW AUCIUTUTHHBI, JI7IsT KOTOPBIX HE00X0AUMO

No HarMeHOBaHMe JHCLIATIIAH n3yueHre obecrieynBaroLUX U 06ecrieunBaeMbIX AUCLUTUINH
1 2 3 4 5 6 7
[IpeaiecTByroLHe JUCLUATITUHBI
1 |MHpopmaTrka +
2 |Maremaruka + + + + +
OCHOBBI II0CTPOEHUS
HMH(OKOMMYHUKALIMOHHBIX CUCTEM +
U ceTeu
4 |CurHassl B 3/1eKTPOCBSI3U + +
Teopus BeposATHOCTEN U N + + N N
MaTeMaTnyJecKasi CTaTUCTUKA
6 |Iludposas 06paboTKa CUTHAIOB + +
[Tocnepyroume AUCLIUIIMHGI
1 |Mertposiorus B ONTUYECKUX
Te/1IeKOMMYHHUKAL[MOHHBIX +
cucTeMax
2 | MynbTUN/IEKCOPHOE U
ycunuresibHOe 000py0BaHe N
MHOT'OBOJIHOBBIX OINTHYe CKUX
CUCTEM CBSI3U
3 |Ontuueckue 1HdpoBbIe N N N
Te/IeKOMMYHHKAaLIMOHHbIe CUCTEMBbI
4 | CeTH CBS3U U CUCTEMBI
+ + +

KOMMY Tal[uu

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHI[MM, (OPMUPYyeMbIX TPU WU3YYeHUU [OWCLUIUIMHBI, U BUJOB 3aHSATHI
nipeZicTaBeHo B Tabsnutie 5.4
Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BH/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIJIUHBI

Bupbl 3aHATHI

qDOprI KOHTDOJIA
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[1K-13 + + + + [omariHee 3azianHue,
Ok3aMeH, KoHcIekT
CaMOIIO/ITOTOBKH,
3amuTa otyeta, OTyeT
1o 1abopaTopHO
pabore, 3aiuTa
KyPCOBBIX TIPOEKTOB
(pabor), OTtuet o
KypCOBO#i paboTe
[1K-17 + + + + [omariHee 3azianue,
OK3ameH, KoHCIIeKT
CaMOIIOZITOTOBKH,
3amqura otyeta, OTUeT
110 J1abopaToOpPHOA
pabore, 3aruTa
KyPCOBBIX TIPOEKTOB
(pabor)
[TK-19 + + + + HomaiHee 3aziaHue,
OK3aMeH, 3allura
otueta, OTUeT 110
nabopatopHoii pabore,
3amuTa KypCOBbIX
TIpoeKTOB (paboT)

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHs

He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHo B Tabmiie 7.1.
Tabnuma 7. 1 — CogepykaHue 1abopaToOpHBIX paboT

Ha3BaHwusi pa3esos CopeprkaHue labopaTopHbIX paboT

TpyzoeMKOCTb,
q
dopmupyembie
KOMITeTeHLINU

6 cemecTp
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3 IIpeobpa3oBaHusi CUTHAJIOB B WccnenoBanve CUCTEMBI CBA3U C e/bTa- 4 ITK-13,

KaHajiax CBS3U MOZYJISILIEN. [IK-17,
HWToro 4 TK-13

Nroro 3a cemectp 4

5 cemecTp

4 KogvpoBaHue KaHasa WccnenoBaHue LUK/INYECKOTO KO/la 4 IIK-13,
XeMMUHra 1 KoZia C IPOBEPKOM Ha [1K-17,
YETHOCTb. [1K-19
Nroro

Wtoro 3a cemecTp

Nroro

8. IlpakTHueckue 3aHATUA
CojiepskaHre pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT

V) L 5
: £ s
: S5
Hassanus paszenos CopeprkaHuve NpaKTAYeCKUX 3aHSATUN § o = GE
=
S8
S s &
= o
5 cemecTp
4 KogvpoBaHue KaHasa JIunetinele 6710uHbIe KOABI. Kozabl 2 IIK-13,
XeMMUHTa. IK-17,
HToro 2 IK-13
Ntoro 3a cemecTp 2
6 cemecTp
5 KoaupoBaHue UCTOYHHKA Kon Xaddmana. Koz [llenHoHa-PaHo. 2 ITK-13,
Wtoro 2 IK-17,
[TK-19
Wroro 3a cemecTp
Ntoro 4

9. CamocTosiTe/ibHasA padora
Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHBI B
Tabmumie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

0 L
5 z S
) s =
Bubl CaMOCTOSITENIBHOR | & > T
Haseanwus paspenos g " = DOpMBI KOHTPOJIA
paboTsI S s 2
=S a =
o e 2
= S
5 cemecTp
1 Beepenue [TpopaboTKa eKIMOHHOTO 2 |IIK-13 OK3aMeH
Marepuasa
HToro 2
2 MaremaTuyeckue CamocTogTenbHoe 30 |IIK-13, DK3aMeH
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MO/Ie/Ti CUTHAJIOB U r3ydeHue TeM (BOIIPOCOB) IMK-17,
roMex TeopeThueCKOr 4acTu [1K-19
Kypca
ITpopaboTKa /IeKLIMOHHOTO 6
Marepuasa
Ntoro 36
4 KoguvpoBaHue KaHaa ITogroroBka K 2 IK-13, [omaiiiHee 3aziaHue,
[IPaKTAYe CKUM 3aHATUSM, IK-17, 3amumTa otyeta, KoHcriekT
CceMUHapam [1K-19 CaMoI1oAroToBKy, OTUer
1 TOPHOM T
CamocrosiTesibHOE 45 o naboparopHoii pabore
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCcKol 4acTu
Kypca
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 51
Wtoro 3a cemecTp 89
6 cemecTp
3 IIpeobpa3oBanus CamocTosiTeibHOe 15  |TIK-13, Koncrekr
CUTHAJIOB B KaHajlaX CBSI3U | U3y4yeHue TeM (BOIPOCOB) [1IK-17, CaMoI1oAroToBKH, OTUer
TeOpeTHUYeCKOH YacTH IMK-19 1o laboparopHoii pabore,
Kypca JK3aMeH
[TpopaboTKa eKIIMOHHOTO 4
Marepuasa
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
OdopmreHre OTUETOB T10 4
naboparopHbIM paboTam
Ntoro 24
5 KogupoBanue ITogroroBka K 2 IK-13, JK3aMeH
MCTOYHHKA [IPaKTAYe CKUM 3aHATUSM, IK-17,
CceMUHapam [1K-19
HToro 2
6 Hdemonynsauus CamocrosiTesibHOe 35 |IIK-13, Koncrekr
LIU(PPOBLIX CUTHAJIOB r3yuJeHue Tem (BOIIPOCOB) IMK-17 CaMOTIOTOTOBKHU
TeopeTUueCKOr 4acTu
Kypca
Ntoro 35
7 MHorokaHajbHasi CamMocTosiTe/IbHOe 39 |TIK-13, KoHcrekt
repejaya u r3yuyeHue Tem (BOIPOCOB) [1K-17 CaMOII0ATOTOBKU
MHOT'OCTaHLIMOHHBIN TeopeTUUeCKOM 4acTH
JoCTyn Kypca
Ntoro 39
Wtoro 3a cemecTp 100
IToaroroBka K 3K3aMeHy 36 OK3aMeH
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Hrtoro

225

9.1. TeMBI /11 CAMOCTOATE/ILHOI0 U3yUYeHHs TeOPeTUYeCKOM YacTH Kypca

Noohk W

Mogenb TerIoBOro IifyMa Kak 6esioro rayCCoBCKOTO C/TydaitHOTO Tpoljecca.
@da30BbIe 1IyMbI FeHEePaTOPOB.
BekTopHas Mozienb paZiioCHUIHAOB.
Koppl Puna-ConomoHa.
KoaupoBaHue CBEPTOUHBIMU KO/IAMHU.
ITekomupoBaHWe CBEPTOUHBIX KOJIOB I10 aropuTMy Butepou.
[ToporoBoe JeKoAMpOBaHKWe CBEPTOUHBIX KOZIOB.

8. Amnanoro-imdpoBoe mpeoOpa3zoBaHKe: TOCIEAOBATENLHOTO TMPUOMKEHUs], TIOPa3psiIHOTO
B3BeIlIMBaHUs, C JIe/IbTa-CUrMa-MO/y/IATOPOM, KOHBEHEpHOT0 THIA.
9. OmmbK{ KBaHTOBaHWS [ijIsi CHHYCOW/IaIbHOTO BXOJHOTO BO3[EHCTBUS C HCIO/Ib30BaHUEM
HEIOoJTHOTO AMHAMUYECKOT0 /[hara3oHa aHaioro-1udpoBoro npeobpasoBaresis.
10. BeposiTHOCTb OUTOBOM OLMOKM it AM, UM u ®M curHasioB Ha (oHe 6e1oro rayCcCoBCKOTO

yma.

11. BoccraHoB/eHHe Hecylljel 4acTOThI OTIOPHOTO KojieOaHwUs.

12. BoccTraHoB/ieHMe TaKTOBOM YaCTOThI.
13. TIpsimoli LdpoBoi CUHTeS3.

14. TexHHMKa OPTOTOHAJILHOTO YaCTOTHOTO MysbTUIIeKcHpoBaHusi (OFDM).
15. TexHuka 00600IIEHHOTO OPTOTOHATBHOTO YaCTOTHOTO My/bTHIIIeKcupoBanust (GFDM).

10. KypcoBas pabora
Cozep>xaHue KypcoBoW paboThl (TIpOeKTa), TPYJOEMKOCTb U (OpMHUPyeMble KOMITETEHIUU
ripe/icTaB/ieHbl B Tabmuiie 10.1.

Tabmuma 10. 1 — CopgepkaHve KypcoBOW paboThl (TpoeKTa), TPYAOEMKOCTb W (hopMHUpyeMble
KOMIIeTeHLIUU
A g s
3 g =
9 =a=
z g T
“ 2 (@] >
CogepykaHue KypCoBOU pabOoThI g = =5
[S RN = =
SS a =
o o 2
= S
6 cemecTp
Opranu3zaljys BbINOJHEHUsT KypCcoBOro rpoekra. CozpeprkaHue 4 IMK-13
KypCoBOro Ipoekra. Coziep>kaHue 3a/jaHui Ha KypCOBOM MPOEKT.
TpeboBaHusi K 0pOpM/IEHHIO KypCOBOTO TpoeKTa. PekoMeH/1yeMbIii
TIOPSZI0K BBIITOJIHEHHST KyPCOBOTO MPOEKTA.
Nroro 3a cemectp 4

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIeBaeMOCTH CTYAeHTOB

Tabsuria 11.1 — BanbHbIe OLIEHKH /1J1s1 37IeMEHTOB KOHTPOJISI

11.1. Ban/bHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl

CornacoeaHa Ha noptane N2 9636

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasbHbIN
DneMeHThI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a mepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL] cemecTpa
6 cemecTp
KoncriekT 15 15 15 45
CaMOIIOZIrOTOBKH!
OTueT 10 KypcoBoi 5 5 10
pabote
11



Otuer 110 /1Tab0OpaTOPHOM 5 5 5 15
pabore

Wtoro Makcumym 3a 20 25 25 70
TIepuoz,

OK3amMeH 30
Hapacraroym utorom 20 45 70 100

5 cemecTtp

3aimTa KypCcoBbIX 10 15 15 40
MpoeKTOB (paboT)

KoHcmekT 15 15 15 45
CaMOTIOAITOTOBKU

OTuet 1o y1labopaTopHOMA 5 5 5 15
pabore

WToro makcumym 3a 30 35 35 100
repuos

Hapacrarorym utorom 30 65 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKU Tpe/icTaB/eH B Tabuie 11.2.
Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha aary KT 5

Ot 70% 1o 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasnbHOM CyMMBbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPO/JHYIO OL{€HKY
[TepecueT cymMbl 0asijioB B TPAaAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (YA0B/IeTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE o0ecreyeHHe AUCIUILIMHBI

12.1. OcHoBHas /MTEparypa
1. O6mas Teopus cBsi3u: YuebHoe rocobue / Akynunudes FO. I1., Beparapar A. C. - 2015. 194
c. [DnexrponHsIii pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/5857, cBoGOAHBIH.
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12.2. lonosHUTe /ILHAA IMTepaTypa

1. PaauocucreMsl repefaud WHbopMaluu : YueOHoe rocobue st By3oB / B. A. Bacus [u 1p.] ;
pen. : U. b. ®enopos, B. B. KanmbikoB. - M. : Topsiuas nunus-Tenekom, 2005. - 471[1] c. : un. -
(Criera/ibHOCTB /IJ1s1 BBICIIMX yueOHBIX 3aBefjeHMM). - bubmuorp.: c. 467-469. - ISBN 5-93517-232-1 :
209.99 p. (Hanuuue B 6ubmoteke TYCYP - 50 3k3.)

2. TenekoMMyHMKAL[MOHHbIE CCTeMbI U CeTH : yueOHoe mocobue s By30B: B 3-x T. / pen. B.
I1. [IyBanoB. - M. : Topsiuas nunusi-Tenekom, 2005 - . - (Yue6Hoe mocobue. CrierasbHOCTh [IJIst
BBICIIIX yueOHbIX 3aBefieHui). - ISBN 5-93517-109-0. T. 1 : CoBpemenHble TexHosoruu / b. Y. Kpyk, B.
H. TlonanTononyno, B. II. IIlyBanos. - 3-e u3a., ucrop. u gomn. - M. : T'opsuas nunug-Tenekom, 2005. -
647[1] c. : un. - bubmorp. B koHile raB. - ISBN 5-93517-088-4 : 200.00 p., 202.40 p., 330.00 p.
(Hamuue B 6ubmoreke TYCYP - 70 3k3.)

3. LudpoBsie U aHaIOrOBbIe CUCTEMBI NepeJaul : yueOHUK Ayis By30B / B. U. ViBaHoB [u 1p.] ;
pen. B. U. VBaHoB. - 2-e u3a. - M. : Topsuas munus-Tenekom, 2005. - 231[1] c. : un. - (YuebHUK)
(Criera/ibHOCTB /IJ1s1 BBICIIMX yueOHBIX 3aBefeHui). - bubmumorp.: ¢. 229-230. - ISBN 5-93517-116-3 :
140.00 p., 100.43 p., 100.4313823000156378 p. (Hasmuuue B bubmioreke TYCYP - 101 3k3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. Kocmuueckue cucTeMbl CBSI3U: YueOHO - MeToAWYecKoe TiocoOWe [jii TIPOBeJEHUs
nabopaTopHBIX pabOT M CaMOCTOSATEIbHOW paboThl CTYIEHTOB IO JUCLUTIIMHE «Teopust 3IeKTpUUeCcKoi
cBs3u». / AxkymunuueB HO. II. - 2015. 125 c. [OnekTtpoHHbIM pecypc] - Pexum pgoctyma:

http://edu.tusur.ru/publications/5859, cBoOOAHBII.

2. Kocvmuyeckue CHUCTeMBbI CBs3W: YueOHO-MeTogWueckoe T[ocobue [Jisi  TIPOBeIeHUS
MpaKTUYeCKUX 3aHATHM M CaMOCTOSITelbHOW paboTsl crygeHToB / AkynunuueB FO. I1. - 2015. 200 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/5862, cBOG0JHBIT.

3. MHorokaHanbHasi UWdpoBas cHucTeMa Tiepefaud uH(oOpMauuH.: YueOGHO-MeToAudYecKoe
rocoOue 10 BBLIMOJHEHUIO PAaCUeTHOTO 3a/laHKsl, CAMOCTOSATE/IbHON paboThbl, KYPCOBOTO IO JUCLIUTUTHHE
«Teopus snekTpuueckoil casu». / AkynuHuueB FO. I1., Bepurapar A. C. - 2012. 42 c. [D1eKTpOHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5861, cBo60gHBIM.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. 1. Hayuno-obpa3oBarensHbiii mopran TYCYPa - http://edu.tusur.ru/
2. 2. bubmoreka TYCYPa - http://lib.tusur.ru/

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHue JUCIUILTHHBI
Ayputopust 432 paguorexHuueckoro kopryca TYCYPa ayia nipoBefeHusi 1abopaTOpHBIX paboT
(ceMb MakeTOB U MATb KOMITbIOTEPOB C A0CTYNoM B MIHTepHeT). PaccurTaHa Ha OfHY TpyIIITy.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEeHOUHbBIX CPEe/ICTB MPUBEJIEH B IPUJIOKeHUH 1.

15. MeTognueckue peKOMeH/Jaliiy 110 OPraHU3aliuy U3y4eHUs AUCLUILINHbI
be3 pekomeHa1u.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
OO0mias Teopus CBSA3N

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHCTeMbI CBSI3U

HaripaBneHHocTh (Mpodu/ib): OnTHYeCKHe CUCTeMbI M CeTH CBA3H

dopma oOyueHvs: 3a0UHast

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOUACTOTHON U KBAHTOBOM Pa/[HOTEXHUKHU

Kypc: 3

Cemecrtp: 5, 6

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— poueHT Kad. PTC HoBukoB A. B.

OK3aMeH: 6 ceMeCTp
Kypcogroe nipoektrpoBanue / KypcoBasi pabota: 6 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[TK-19 TOTOBHOCTBIO K OpraHu3al[iu paboT 1o Lo/mkeH 3HaTb OCHOBBI TEOPUHA
MPaKTHYeCKOMY UCI0/Ib30BaHUIO U BHEIDEHUIO | (PYHKIIMOHUPOBAHKUS paZiMOTeXHUYE CKUX
pe3y/bTaToB UCC/Ie[0BaHUM CUCTeM Mepejjaur MHGOpPMAaLK; OCHOBHbIE

[IK-17 CIOCOOHOCTBIO TIPUMEHSITh COBPEMEHHBbIe BU/R! €TEPMUHUPOBAHHBIX 11 CITyHaiHbIX
TeopeTUUYeCKHe U SKCIlepUMeHTalbHble MeTO/bl CHUIHAJIOB, HIOMEX 1 KaHAJIOB CBAHA3H, yMETh
HCCTeNIOBAHIIS C Ie/TbI0 CO3IAHMS HOBBIX COCTaBJ/IATh UX MareMaTuyecKue MOZe/ln
MePCTIeKTHBHBIX CPE/ICTB SMeKTPOCBSI3H I T10 TUTIOBBIM MeTOJWKaM U UCII0/Ib30BaTh
UH(OPMATHKH VX B pacueTax; 3HaTb U yMeTb [IPUMEHSATh

Ha MpaKTHKe MeTo/bl (HOpMUPOBaHUS,
[IK-13 CTIIO0COOHOCTBIO OCYIIECTBISTh TIOATOTOBKY

TUIIOBBIX TEXHUUECKUX TIPOEKTOB Ha
pa3nnuHble THPOKOMMYHUKAIIMOHHbIE 00BEKThI

npeobpa3oBaHus ¥ 00pabOTKH CUTHAJIOB B
3/IeKTPUYECKUX LIeIsIX ¥ yCTPOWCTBAX;
3HaTh MPUHLUIBI MHOTOKAHATbHON
TiepeZiauul ¥ pacripe/iesieHusi “HGopMaryy;
000CHOBaHHO BbIOMpaTh (QYHKIMOHAIbHBIE
O/10KM CHCTeM U ceTeld CBSI3U C YUeTOM
TpeOOBaHMI /1eKTPOMAarHUTHOMN
COBMECTHMOCTH, TeXHOJIOTUYHOCTH,
y#o0CTBa M HaJIeXKHOCTH SKCIITyaTal|H,
9KOHOMHYECKOM U CTieKTpabHOU

3 PeKTUBHOCTH.;

[lo/bKeH yMeThb HCTI0/b30BaTh
CTaH/IapTHbIE MaKeThbl IPUKIaZHBIX
TIPOTPaMM [IJis peLlieHust TIPaKTHUeCKUX
3a/1a4; IPUMEHSITh Ha MPAKTHKe OCHOBHBIE
TI0JIOKEHHS] TEOPUU TTOMEX0YCTOMYNBOCTH
JVICKPETHBIX U aHAJIOTOBBIX COODIIIeHMIA;
TIPOITYCKHOM CIIOCOOHOCTH AUCKPETHBIX U
AHaJIOrOBbIX KAHAJIOB; MOJTb30BaThCS
MeTO/laM{ TIOMeX0y CTOHUMBOTO U
CTaTUCTUUECKOTO KOJJUPOBaHMSI;
OCYIIeCTB/IATh pacueT Wix 000CHOBAaHHBIN
BBIOOD 3HaueHH MapaMeTpoB
(GyHKLMOHAIbHBIX OTOKOB CHCTEM CBSI3U Ha
OCHOBe pe3y/IbTaToOB aHa/ir3a TpeboBaHMiA
K KaueCTBY TPeJj0CTaBIseMbIX YCIVT,
CTPeMSICh K UX TEXHUKO-9KOHOMHYe CKOH
ONTHUMM3ALMH; OBITH TOTOBBIM OCBaNBaTh
TIPUHLIMTIB pabOThI, TEXHUUECKHe
XapaKTePUCTUKHU U KOHCTPYKTHUBHbIE
0C00EHHOCTH UCTIO/IB3yeMOr0
obopyi0BaHus U CPeZCTB TMepeaun
vH(OpMaLIH, OCYILeCTBIATh UX
TeXHUUECKYF0 IKCIUTyaTalHIo. ;
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HomkeH Bna/ieTh METOIAMU pacueTa
CTaTUCTUYECKUX U MH(OPMAIIMOHHBIX
XapaKTepUCTUK COOOIIeHnH, CUTHAJIOB U
UX 1peoOpa30BaHUM B 3/I€KTPUUECKUX
L[eTIsIX ¥ yCTPOMCTBaX 00paboTKY;
METO/IJaMH pacueTa OCHOBHBIX ITapAMeTPOB
YCTPOMCTB U CUCTEM Tepeauut
WH(OPMAIIUHU B TUTIOBLIX PEXKUMaX;
TepBUYHBIMH HaBbIKaMU BbIOOpa
(bYHKI[MOHATBHBIX OJIOKOB CUCTEM CBSI3U U
UX 00beIMHEHHs I COBMECTHOM paboThI
TIPYU COCTaBJIEHUU MPOEKTa CUCTEMBI, €T0
peanu3alyy U TeXHUYeCKoU
9KCIUTyaTallvu.

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLIEHUBAHMS KOMITETEHIIMH Ha BCEX 3Tarax
TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O61Me XapaKTePUCTUKH MOKa3aTe/ied ¥ KPUTEpUeB OLIEHUBAHUsI KOMIIETEHIIWH T10 Taram

Tlokaszarenu u
KpUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazmaet dhakTHyeCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
r3yuaemMoi 06/1acTu C

O6nagaeT Auana3oHOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MMOHMUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHUH, 3aBepIleHHe 3a/iau B
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pellIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnoBnerBoputenbH | O6maziaeT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHMS TTPOCTBIX

Tabmuia 3 — Orarbl

2 Peamu3anus KOMIIeTeHI[HIH

2.1 Komnerenus ITK-19

[TK-19: roTOBHOCTBIO K OpraHu3aly paboT MO MPAKTUUeCKOMY HCIIO0/Ib30BaHUI0 M BHEPEHHIO
pe3y/bTaToB UCC/eJOBaHUM.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMITeTEHL[UH, TIpUMEeHsieMble [JIsi 9TOr0 BBl 3aHSATUH U MCIIONb3yeMble CpeJCTBa OL|eHWBaHMUS
Tipe/icTaB/ieHbI B Tabsurie 3.
OPMHPOBAHUSI KOMIIETEHIIUU U UCTI0/Ib3yeMble CPe/ICTBA OLIeHUBaHUS

HCIO/Ib30BaHUIO 1
BHE/IDEHHIO pe3y/IbTaToB
HCCIie/IOBaHUM.

HCIO/Tb30BaHUIO0 U
BHE/IDEHHIO pe3y/bTaToB
HCCIie/JOBaHUM.

CocraB 3HaTb YmeTb Bnanets
CopepxaHue 3HaTb MEeTO/Ibl YMeTb OpraHu3oBaThb Bnagets MmeTomamu
3TaroB opraHu3aruu pabor 1o paboThI TI0 opraHu3aruu paborT o

MPaKTUYeCKOMY MpaKTUYe CKOMY MPaKTUYeCKOMY

HCII0/Tb30BaHUIO U
BHE/IDEHHIO pe3y/bTaToB
HCCJie/JOBaHUM.
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Bunp! 3aHATHI

* [lpakTueckue

* [lpakTnueckue

¢ CamocTosATe/bHasa

* DK3aMeH;
* OK3aMeH;
* Kypcosoe
TIPOEeKTHUPOBaHUe /
Kypcogas pabora;

3QHSATHS; 3QHSATHSA; paborta;

* Jlexumy; e Jlexuuy; * JlaboparopHble

* CamocTrodTenbHas * CamocrosiTe/ibHast 3aHATHS;

pabora; pabora;

* Kypcosoe * Kypcosoe

IpOeKTUpoBaHue / TpOeKTUpoBaHue /

Kypcogasi pabora; KypcoBas pabora;

* JlaboparopHbie * JlabopaTopHbie

3aHATUS; 3aHATHS;

* IlogroroBka K * [JloaroroBka K

9K3aMeHy; 9K3aMeHy;
HWcnonb3yemble * Otyet no * Otyet no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii paboTe;
OLieHUBaHMs » JlomalliHee 3a/jaHUe; * [lomalliHee 3a/laHue; * JlomalliHee 3a/laHuE;

* 3aimra KypCoBbIX
NpoeKToB (pabor);

* 3JK3aMeH;

* 3JK3aMeH;

* Kypcogoe
IIpOeKTHUpOBaHUe /
KypcoBas pabora;

* 3aumra KypCcoBbIX
MpoeKToB (pabor);

* OK3aMe€H;

* DK3aMeH;

* Kypcosoe
[IpOEeKTHUpOBaHue /
KypcoBas pabora;

dopMy/nvMpoBKa TOKasaTeseldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B

Tabmurie 4.
Tabnuiia 4 — IToka3aTe/id M KpUTEPHUU OI[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnagets

OTtmnuHO * ObGnagaer » O6nazaet 60/BIIM * Kontposnupyet pabory,

(BBICOKMI YPOBEHB) | [10CTaTOUHLIMU [Mara30HOM YMEHUU J/1s1 | TPOBOJUT OLIEHKY,
MpakTU4Ye CKUMH U opraHu3aruu paboT 1o COBEpLLEHCTBYeT
TeopeThueCKUMHU MPaKTUYECKOMY JIeUCTBUS 10
3HAHUSAMMU [J1s1 WCII0/Tb30BaHUI0 U MpaKTUye CKOMy

opraHu3anuu paboT mo
TIpaKTHUe CKOMY
VICTIO/Tb30BaHUIO U
BHEJPEHHIO Pe3y/IbTaTOB
VICC/IeI0BaHUN. ;

BHE/IDEHUIO Pe3y/bTaToB
WCCIe/IOBaHUM. ;

WCI0/Tb30BaHUI0 U
BHe/IDEHUIO pe3y/IbTaTOB
HCCJIeJOBAHUM.

Xoportio (6a30BbIit

* 3HaHUA A0CTATOYHEI

* OObeM yMeHMi

* CBobopHO BriazeeT

TIPAKTUUEe CKOMY
WICTI0/Tb30BaHUIO U
BHE/IDEHUIO Pe3y/bTaToB
HCCJIe/JOBaHMIA. ;

YPOBEHb) JUTsl OpraHu3al[iy paboT | JocTaToueH Jiist HaBbIKaMH JIJis1
TI0 MPaKTHUeCKOMY opraHu3aruu paboT 1o opraHu3saiu pabor mo
WCITI0/Ib30BaHUIO U MIPAKTUUEe CKOMY MpaKTUUeCKOMY
BHE/IDEHUIO Pe3y/IbTaTOB | HCIOIb30BaHUIO U HCII0/Tb30BaHUIO U
HCCe/IOBaHUM. ; BHE/IDEHUIO Pe3y/bTaTOB | BHEAPEHUIO Pe3y/IbTaToB
WCCIe/IOBaHUM. ; WCCJIeIOBAHUIA.
YI0BNeTBOPUTENIEH | ¢ 3Haer 3jleMeHTapHbIe * OO6najgaeT OCHOBHBIMH | * BrazeeT oTae/bHBIMU
0 (TToporoBEIi TIpUeMBbI JIJIsi YMEHUSIMH, TPeOyeMbIMHM | HaBBbIKaMH OpraHU3alid
YPOBEHb) opraHu3anuu paboT 1o JUIs OpraHu3aluy pabotr | paboT Mo MpakTUUeCKOMY

TI0 TPaKTHUUeCKOMY
WICTIO/Tb30BaHUIO U
BHE/IDEHUIO Pe3y/IbTaToB
HCCJIe/JOBaHMIA.

WCII0/Tb30BaHUIO U
BHE/IDEHHIO pe3y/IbTaToB
WCCJIeIOBAHUIA.
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2.2 Komnerenuus I1K-17
ITK-17: crioco6HOCTBIO TIPUMEHSITh COBpEMEHHbBIe TeOpeTHUeCKHe U IKCTIepUMeHTaIbHbIe MeTObI
WCC/Ie[IOBAHUS C 1]e/IbI0 CO3/IaHUSI HOBBIX TIePCIIeKTUBHBIX CPe/ICTB 3/IeKTPOCBSI3U U UH(POPMATUKHU.
st popMuUpoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMHUPOBAHUS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA Ol€eHUBAHUS

LIe/TbI0 CO3/JaHusI HOBBIX
TepPCIeKTUBHBIX CPE/ICTB
3/1eKTPOCBSI3U U

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue 3HaTh COBpEMeHHbIe YMmeTb NPpUMEHSITh Bnazets coBpeMeHHbIMU
3TaroB TeopeTHYeCcKue U COBpPEeMEHHbIe TeopeThueCKUMH U

3KCriepUMeHTaIbHbIe TeopeTHuUecKue u 3KCTiepUMeHTalbHbIMU
MeTO/Ibl UCC/Ie[JOBaHUs C | SKCTIepUMeHTa/lbHbIe MeToJlaMU UCCJIeZIOBaHUS C

MeTO/Ibl MCCIe[JOBaHUsI C
Lle/TbI0 CO3/JaHusI HOBBIX
TepCreKTUBHBIX CPe/ICTB

Lle/TbI0 CO3/jaHusl HOBBIX
MepPCMeKTUBHBIX CPe/ICTB
3/IeKTPOCBSI3U U

* DK3aMeH;
* KoHCrieKkT
CaMOMO/TrOTOBKY;
* DK3aMeH;
* Kypcosoe
IpOeKTUpoBaHue /
Kypcosast paborta;

MH(pOPMaTUKHU. 3JIEKTPOCBSI3U U MH(POPMaTUKHU.
HMH(OPMaTUKHU.

Buipl 3aHsATHI * [IlpakTnueckue  IlpakTuueckue * CamocTrosTe/bHas

3aHSITHS; 3aHSITHS; pabora;

 Jlexknuy; * Jlekuuwy; * JlaboparopHbie

* CamocTrosTesbHas * (CamocrosiTe/ibHast 3aHATHS;

paborta; pabora;

* Kypcosoe * Kypcosoe

TpOeKTUpOBaHue / MPOeKTUpPOBaHue /

Kypcogasi pabora; KypcoBas pabora;

* JlaboparopHbie * JlabGopaTtopHble

3aHSITHS; 3aHSITHS;

* [loaroroBka K * TlogroroBka K

JK3aMeHy; JK3aMeHy;
Hcronb3yemble * Otuet 1o * Ortuer 1o * Ortuet 1o
CpeACTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLieHMBaHMs ¢ JlomalliHee 3a/laHUE; » JlomalliHee 3a/iaHue; * JlomalliHee 3a/laHue;

* 3aiumra KypCoBbIX
TIpoeKTOB (paboT);

* ODK3aMeH;

* KoHcnekr
CaMOMO/TOTOBKY;

* DK3aMeH;

* Kypcosoe
TpOeKTUpoBaHue /
Kypcogast pabora;

* 3ammra KypCoBbIX
MpoeKTOoB (pabor);

* OK3aMe€H;

* DK3aMeH;

* Kypcosoe
TpOeKTUpoBaHue /
Kypcogas paborta;

(DOPMYJ'II/IPOBK& ToKaszaTtenei u KpHUTEpHUEB OLI€EHWBAHUA ,ELEIHHOﬁ KOMITIeTeEHIIMM TIpHBEIE€HA B

Tabsure 6.
Tabsnuiia 6 — ITokasaTesi U KpUTEPUU OLIeHMBaHUsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb

OminuHo * OO6nagaer * YmeeT palMiOHa/ILHO * Biageet pa3HbIMU

(BBICOKMI YPOBEHb) | (paKTUUeCKUMU U TIPUMEHATh crioco6amu MpoBeieHusl
TeopeTuuyeCKUMU coBpeMeHHbIe HCCJIeJOBAHUM C LIeJIbIO
3HaHUSIMU, TeopeTuYecKue u CO3/1aHKs1 HOBBIX
TI03BOJISIOL[UMU 9KCTiepUMeHTaIbHbIe TepCIeKTUBHBIX CPe/ICTB

YCHEeLIHO NMPUMEHSITh

MeTO/Ibl UCCIIeJOBaHUSI C

3JIGKTPOCBA3U U
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COBpPeMeHHbIe L[e/IbI0 CO3/jaHUsi HOBbIX | WH(OpPMaTUKMU.;
TeopeTUYecKue 1 NepCIIeKTUBHBIX CPe/ICTB
JKCIIepUMeHTaJIbHbIe 3/1IeKTPOCBSI3U U
MEeTO/IbI UCC/Ie/IOBAaHUSI C | MH(POPMAaTHKH, CrIoCO0eH
L[e/IbI0 CO3/JaHUSl HOBbIX | HAa HeCTaH/apTHbIe
MePCIIeKTUBHBIX CPEJICTB | peLleHus.;
3/1eKTPOCBSI3U U
VH(POPMaTHUKHU.;
Xopomwo (6a30Belil | * YpoBeHb 3HAHUI * YMeeTb IIPUMEHSATh e Bnageer
YPOBeHb) M03BOJIsIeT IIPUMEHSATh COBpeMEHHbIe COBpPEMEHHbIMH
COBpPeMeHHbIe TeopeTUUeCKue 1 TeopeTUUeCKUMU U
TeopeTHYecKue 1 JKCeprMeHTabHbIe 5KCIeprMeHTaIbHbIMU
JKCIIepUMeHTaJIbHbIe MeTO/ibl UCC/Ie[JOBAHUSA C | MeTOAaMH UCCI/Ie0BaHUs
MeTOZbI MCC/IeZIOBaHUSA C | LeJIbI0 CO3[,aHUS HOBBIX | C LieJIbI0 CO3/IaHUsI HOBBIX
L[e/IbI0 CO3/JaHUSl HOBBIX | IepCIIeKTUBHBIX CPE/ICTB | MepPCIeKTUBHBIX CPeZICTB
NIePCIIeKTUBHBIX CPEJICTB | 3JIEKTPOCBSI3U U 3JIEKTPOCBSI3U U
3/1eKTPOCBSI3U U MH(OpPMaTUKWU. ; MH(OPMaTUKWU. ;
VH(POPMaTHUKHU.;
YI0BNEeTBOPUTE/bH |  VIMeeT MpejcTaBieHe | * 3HaeT 37eMeHTapHble | * BiajeeT oTaenbHbIMU
0 (TIOpOroBBIi 0 COBPEMEHHBIX pyeMbl IIPUMEHEHHS HaBbIKAMW,
YPOBEHb) TeopeTUYeCKUX U COBPeMeHHBbIX T103BOJISFOLLIUMU
9KCIIepUMeHTaIbHbIX TeOpeTUYeCKuX 1 NIPUMEHSTH
MeTo/lax UCC/Ie[JOBaHus C | SKCIeprMeHTalbHbIX COBpeMeHHbIe
L|e/IbI0 CO3J,aHUs HOBBIX | METOZI0B MCC/Ie[JOBAHUS C | TeOopeTUYeCKUe U
NIepPCIeKTUBHBIX CPeJCTB | LieJIbI0 CO3/laHUs HOBBIX | SKCIlepUMeHTa/lbHble
3JIEKTPOCBSI3U U NepCIIeKTUBHBIX CPEJICTB | MeTOZbI MCC/IeZlOBaHUS C
VMH(OpPMaTUKW. ; /1eKTPOCBS3U U LieJIbI0 CO3/[JaHusl HOBBIX
VH(POPMaTHUKM.; TIepCIeKTUBHBIX CPe/ICTB
3J1IeKTPOCBS3U U
MH(pOPMaTHUKM.;
2.3 Komnerennua ITK-13
[TK-13: cnocoOHOCTBIO OCYLIECTB/ISATh TIOATOTOBKY THIOBBIX TEXHHUUYECKUX TIPOEKTOB Ha

pasnuuHble MHPOKOMMYHHKAIIMOHHBIE 0OBEKTHI.

st bopMUpOBaHKST KOMITETEHIIUN HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTarbl pOpMUPOBaHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 7.
OPMMPOBaHMs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 7 — Orarbl

TeXHUUYECKHUX MTPOEKTOB Ha
pasIMuHbIe
HUH(POKOMMYHHKAIMOHHBIE
00BLEKTEI.

TeXHUUYeCKHUX MTPOEKTOB Ha
pa3IMuHbIe
HMH()OKOMMYHHUKAIIMOHHBIE
00BLEeKTEI.

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue 3HaTh CITI0COObI YMeTb 0CyI1leCTB/ISATh Bnagets MeTogaMu
3TaroB TOATOTOBKU TUMOBBIX MOJITOTOBKY TUMOBBIX MOATOTOBKU TUMOBBIX

TeXHUUYECKHUX [TPOEKTOB Ha
pa3IMuHbIe
HMH()OKOMMYHHUKAIMOHHBIE
00BLEKTEI.

Bunpbl 3aHATHI

* IIpakTHueckue
3aHATUS;

* Jlekuuy;

* CamocTosiTe/bHas
pabora;

* Kypcosoe
TpOeKTUpOBaHue /

* IIpakTuueckue
3aHATHUS;

* Jlekuuy;

* CamocTosiTe/ibHast
pabora;

* KypcoBoe
TPOeKTUpPOBaHue /

* CamocTodTe/bHast
pabora;

* JlaboparopHble
3aHSATHS;
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Kypcogasi pabora;
* JlaboparopHbie

Kypcogast pabora;
* JlabopaTopHbie

3aHATHS; 3aHATHS;
* IloaroroBka K * TloaroroBka K
JK3aMeHy; 9K3aMeHy;;
Wcnons3yemsble * OtyeT no e OTyer no * OtyeT no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;
OLeHBaHMsA * JloMalliHee 3a/JaHUE; * [lomalliHee 3a/laHue; » JlomMalliHee 3aJjaHUeE;

* JK3aMeH; * 3aiura KypCoBbIX * 3alura KypCcoBbIX
* KoHncrekr npoeKToB (pabor); npoekToB (pabor);
CaMOIIO/IrOTOBKY; ¢ OK3aMmeH; ¢ OK3aMeH;

* Ortuer 1o KypCcoOBOU * KoHcrekr * Ortuer No KypCcoBOu
pabore; CaMOIIO/rOTOBKY; paborte;

* DK3aMmeH; * OrtueT 10 KypCOBOM * DK3aMmeH;
 Kypcosoe pabore; * Kypcosoe
MpOeKTHpOBaHue / ¢ OK3aMmeH; MPOEKTUPOBaHUe /
Kypcogas pabora; * Kypcosoe Kypcogast pabora;

IIPOeKTHPOBaHUe /
Kypcosas pabora;

dopMy/nMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpuBe/leHa B

Tabure 8.
Tabnuiia 8 — IToka3aTesiM M KpUTEPHUU OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnanets
OT1/muno * 3HaeT palyoHabHble | * YMeeT rpaMOTHO * CpobogHo BnazieeT

(BBICOKMI YPOBEHb)

METO/IbI TIOATOTOBKHU
TUIMOBBIX TEXHUUECKUX
MIPOEKTOB Ha pPa3/InyHbIe
WH(POKOMMYHHKAI[UOHHBI
e 00BeKTEL;

OCYIIeCTBIATh
TIO/ITOTOBKY THUIOBBIX
TeXHUUYE CKUX ITPOEKTOB
Ha pa3/MyHbIe
HWH()OKOMMYHHKAI[AOHHBI
€ 00BeKTEL;

METOZAMH ITOTOTOBKU
TUTOBBIX TEXHUUECKUX
MIPOEKTOB Ha pa3INyHbIe
MHGOKOMMYHUKAL[OHHBI
e 00BeKTEL.;

Xopotiio (6a30BbIii

¢ 3HaeT Kak

* YmeeT OCyLeCTB/IATh

* Braneer HaBbIKaMU

MIPOEKTOB Ha pPa3/InyHbIe
WH(POKOMMYHHKAI[UOHHBI
e 00BeKTEL;

TeXHUUYECKUX ITPOEKTOB
Ha pa3/MuHbIe
MH()OKOMMYHUKALIMOHHBI
e 00OBLeKTBL;

YPOBEHb) OCYILLIeCTB/IATh [IOATOTOBKY THUITOBBIX [IOATOTOBKU TUIOBBIX
TIIO/ITOTOBKY TUITOBBIX TeXHUYeCKHUX IPOeKTOB TeXHUYeCKUX IPOeKTOB
TeXHUUYeCKUX IIPOEKTOB Ha pa3/InyHbIe Ha pas3/IuyHbIe
Ha pas3/nyHble VMH(GOKOMMYHHUKALIMOHHBI | MH(GOKOMMYHHKALIMOHHbI
WH()OKOMMYHUKAIIMOHHBI | € 0OBEKTHL.; e 00BEeKTHI.;
e 00BeKTEL;
YI0BNETBOPUTE/IBH | ¢ 3HAeT /IleMeHTapHbIe * B npuHuune ymeer * Uwmeet npejcrasieHue
0 (TIOpOroBEIi IIpUeMbI TTOATrOTOBKU OCYLeCTBJIATh 0 TIOATr0TOBKE TUIIOBBIX
yPOBEHb) TUTIOBBIX TEXHUUECKUX [IOATOTOBKY THUITOBBIX TeXHUUYeCKUX IIPOEKTOB

Ha pa3IMyHbIe
MHGOKOMMYHUKAL[OHHBI
e 00BeKTEL;

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA

[yis peanvi3aliiu BhIIIeTIePeUNC/IEHHBIX 3a7iad 00y4YeHHsl UCIIOJb3YIOTCS TUTIOBble KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXOAMMbBIe /i1 OLIeHKU 3HaHWM, YMEHWH, HaBBbIKOB W (W/IH) OIbITa
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tarnbl (OPMUPOBAHUS KOMITETEHLIMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM TPOrPaMMBI, B C/IEAYIOIIEM COCTaBe.
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3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Kogp! Pruga-CosioMoHa.

— KopupoBaHve CBEPTOUHBIMU KOZLAMM.

— /JlekoaupoBaHWe CBEPTOUHBIX KOZIOB TI0 airoputMy Burtep6wu.

— Iloporosoe fekoarpoBaHNe CBEPTOUHBIX KOZOB.

— Amnanoro-uM¢ppoBoe TpeoOpa3oBaHUe: TIOCIEAOBATENBHOTO TPUOIVIKEHUS], TOPa3PsAHOTO
B3BeIlMBaHUs, C Jle/ibTa-CUTMa-MOAY/ISITOPOM, KOHBEMepHOTro TUIa.

— OwmubKM KBAaHTOBaHUS [/ii CUHYCOWJAJBHOTO BXOJHOTO BO3JE€MCTBUSI C HCIOIb30BaHUEM
HeTI0/THOTO IMHAaMHUYeCKOT0 /iharia3oHa aHaoro-1ydpoBoro mpeobpa3oBarers.

— BeposTHOCTh OUTOBOM OmIMOKM A1t AM, UM 1 @M curHanoB Ha (oHe 6esoro rayCcCoBCKOTO
ryma.

— BoccraHoBieHHe HeCyIreld YaCTOThI OTIOPHOTO KoieOaHusI.

— BoccraHoBneHre TaKTOBOW YaCTOTHI.

— Ilpsmoii nudpoBoli cuHTe3.

— TexHUKa OPTOrOHA/ILHOTO YaCTOTHOTO My/bTUIIeKcHpoBaHusi (OFDM).

— TexHuka 000011]€HHOTO OPTOrOHA/ILHOTO YaCTOTHOTO My bTHILIEKCcHpoBaHusi (GFDM).

3.2 TeMbI JOMAIIHUX 3aJaHHN
— JIuHeliHble 06/10YHBIE KOABI, KOABI X eMMHHTA.
— [ukmuyeckure Kofbl.

3.3 JK3aMeHallMOHHBbIE BOTIPOCHI

— 1. Nndopmarms. Kanan cBsi3u. JIuHusg cBsisu. 2. [JMcKpeTHble W I[M(MPOBBbIE CUTHAJIBI, WX
cTatictudeckoe omucanue. 3. Koj, andaBuT kofia, ocHOBaHMe Kofia. JJMCKpeTHBIM CUrHa/l KakK KO/ OBast
koMOuHarus. 4. CTaTUCTUUECKOe OIMCaHHe. HeTPephIBHBIX (aHA/OTOBBIX) CUTHA/OB. 5. AJUTUBHbBIE U
MY/bTUITMKAaTUBHBIE  TIOMeXu. HopmanbHbI — Oesblii  Iiym. 6. MeTogpl  aHaTMTUYECKOTO U
reOMeTpPUYEeCKOro Tpe/CTaB/lIeHUs] CUTHA/IOB U MOMeX. DHEepruy CUTHa/IOB U PacCTOsSIHWE MeXIy HUMH,
HE3aBUCUMOCTh M OpPTOTOHA/JILHOCTb CHUTHaMoB. 7. IlpeoOpa3oBaHMsl CUTHAIOB. Mo/e/lb CHUCTEMBI
nepefaud uH@opmauuu. 8. JlMcKpeTu3salusi BO BpeMeHM HeIpephIBHOIO curHana. BoccraHoBrieHue
HerpepbIBHOTO CUTHasma u3 AuckpetHoro. Lllym auckpetusauuu. 9. Mopynsiusi UMNY/bCHOW HecCylein
HernpepbiBHBIM curHajsiom. AWM, UM, BUM, Bug cnekrpoB. 10. ALIT u IAII. OcHoBHbIe
XapaKTepUCTUKH, IIIyM KBaHTOBAaHWS, KOMIIaHuWpoBaHWe. KmnynbcHo-KopoBas wmogysius (MKM),
OCHOBHOM 1wmdpoBoli curHaa. 11. KomuuectBo wuHbOpMaIuKM, eJUHUIILI W3MepeHMsi, CBOMCTBa.
CobcTBeHHast MHMOpPMaILYs, SHTPOMNHS, U30BITOUHOCTb. 12. DHTPOMNUS TIOC/Ie[0BaTEIbHOCTH CHMBOJIOB.
YcnoBHasi SHTpPOMUs, yAe/lbHas SHTPOIMUS, W30BITOUHOCTb W TIPUUMHBI ee mosiBieHus. 13. CpemHsis
B3auMHasi uHpopMalusi. CKOpOCTb CO3/iaHHsl, CKOPOCTb Tiepefjaud U CKOPOCThb TOTepu UH(OPMaLUH.
TexHuueckass CKOpPOCThb Tepefiaud uHbopMaumu. 14. HHdbopmalius B HeNpepbIBHBIX CUTHasaXx.
OuddepeHiiranbHasi SHTPONMS HENPePbLIBHOTO OTCYeTa. YC/IOBHas AuddepeHidanbHas HTporus. 15.
[TponyckHasi CMOCOOHOCTb /[UCKPETHOTO KaHala CBs3W, ompezeneHue. IIpomyckHasi CrocoOHOCTD
JBOMYHOTO CHMMETPHUYHOTO KaHasa. [IpomyckHas CHoCOOHOCTb HerpepbIBHOIO KaHama. 16.
CornacoBaHve KaHazma C WCTOuHMKOM wuHpopmaimu. Kop, andaButr kofa, OCHOBaHMWE KoOJa.
Knaccudukaiusi komoB. 17. KogupoBanue uctouHuka. Teopema IlleHHoHa Jyisi kKaHama 0Oe3 ToMex.
OddektrBHBIe KOABI, NpUHIMNBI 3bdekTMBHOrO KoaupoaHus. 18. Koa Xaddwmana, mpumep
KozMpoBaHus andaButa M3 4-X CUMBOJIOB C BeposiTHocTsmu (1/8, 1/8, 1/4, 1/2), u30bITOUHOCTL U
3¢ deKTUBHOCTD 10 U nocjie KogupoBaHus. 19. Kog IllenHoHa - ®@aHo, mpuMep KOMpOBaHUs andaBuTa U3
4-x cUMBOJIOB C BeposTHocTsmu (1/8, 1/8, 1/4, 1/2), u30bITOUHOCTb U 3(DGHEKTUBHOCTL 10 U TOC/Te
kogupoBaHusi. 20. Cxkatue uHbopMauuu. AnroputMm Jlemriesna —3uBa. 21. KogupoBaHue B KaHajie C
niomexamu. [IpsiMast U obpaTHasi TeopeMbl O KOoAUpOBaHUM. OCHOBHbIE MPUHIUIIBI TIOMEX0YCTONUHUBOTO
KoaupoBaHus. Knaccudukanus kozoB. 22. JIuHelHbIe 0/10uHBIe KOAbl. ['eoMeTpHueckoe MpeCcTaB/IeHHe
kozia. KomoBoe paccTosiHpe, KpaTHOCTb OOHApY>KUBAaeMbIX W WCIIPAB/sieMbIX OIMMOOK. 23. JIMHeHHbIe
G70uHBIe KOJBI C OAHOKPATHOMW MPOBEPKOM Ha 4eTHOCTh. CHHADPOMHBIE W TIPOBEPOYHbIE COOTHOILIEHUS.
Cxema Koziepa ¥ Jekogiepa. 24. JIuHeliHble 0104HbIe KOZBI C TIPOBEPKOM Ha YeTHOCTb. [Ipon3Bojsiias 1
rpoBepoyHas matpuupbl. [IpuBeseHre K KaHOHHMUeCcKoMY BuAy. OmpefeneHue KOZOBOIO PAcCTOSIHUSA 10
matpuaM G u H. 25. Kog Xemmunra. CsoiictBa. CTpyKTypa NPOM3BOZSALLEN M NTPOBEPOYHOM MaTpMLI.
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Cucremarnueckud kop Xsmmuera (7,4). Kogep um pexkopep. 26. HepaBenctBo XemmuHra. Ero
(bu3ryeckuil CMbIC/T U 3HauUeHWe B TeOpUH KoAupoBaHus. 27. OpToroHaabHble U OMOPTOrOHaIbHbIE KOJIbI.
Marpunia Apamapa. 28. uknnueckue kofbpl. OCHOBHbIe CBOMCTBa. [lo/iMHOMManbHOE MpefCcTaBieHue,
TIPOU3BOJSAILMI W TPOBEPOYHBIM TOMMHOMBL. TpebGoBaHUST K TIPOM3BOJSILEMY TOMUHOMY. 29.
[Tukmyeckue Kozabl. AJTOPUTMBI KOAMPOBAHUSA LIMK/IMYECKOTO KOZA, CXeMa KoZiepa CHUCTeMaTuyeckoro
koga. 30. ANropUTM [eKOAMpOBaHMWs LIMKIMYEeCKOro Koja, CxeMa JeKojepa LMK/IAYeCKoro koga. 31.
Huknnueckue kogpl XeMMuHra. 32. CBepTouHble KoAbl. OCHOBHbIE CBOMCTBA, MPOU3BOASIIE MTOTUHOMBI,
TpyMep KojJiepa CO CKOpOCThio kKoja 1/2. 33. IloHSATHE O MaTpPUUHBIX, KaCKaJHBIX U TypOokogax. 34.
Vcnonb3oBaHWe KaHasa mepecrnipoca. Buapl obpaTHO# cBs3u. OnpeziesieHre BepPOSTHOCTEH OMIMOOK IPH
pabote fekofiepa B pexxriMe oOHapy»KeHHs1 OLIMOOK TPU He3aBUCUMBIX OlIMOKax. buToBasi BepOSITHOCTD
ommbku. 35. OrmpeziesieHre BepOSATHOCTEH OMIMOOK TP paboTe fekofiepa B PEXUME HCTIPaBIeHUs
oMOOK TIpY He3aBUCUMBIX OIIMOKaxX. butoBasi BeposiTHOCTh OLIMOKU. 36. Moaynsiiys rapMOHHUYeCKOM
Hecyiel 1udpoBbiM curHasioM. AM, UM, ®M, otHocuTesnbHas uin guddepeniyansias @M (ODPM).
[IpyunHa ee rpuMeHeHus. 37. Moaynsiiusi TapMOHUYECKOW HecCyllel aHa/oroBbiM curHaioM. AM, UM,
®M, opgHononocHasi AM (AMOBII). Bupg cnekTpoB MOAY/IMPOBAHHBIX CHUTHAIOB M T0JIOCA YAaCTOT,
TpeOyemast Ji/is riepefaun. 38. MHOTOMO3ULIMOHHbIE MEeTOZbI MOAY/ISILIUUA U TIPUYMHBI UX TIpUMeHeHus1. 39.
[TepemexeHue (MHTEPJMBUHI) CUMBOJIOB, L€/l W METOAbl TIPUMEHEeHHs. BapuaHTbl MOCTpPOeHUs
nepemexkutesieli. 40. CkpembmupoBanue. Ilenn mnpumeHenusi. I[ToctpoeHue ckpembsiepa Ha 6aze
peKypCcHBHOTO 1(poBoro ¢guasrpa. 41. MHOXeCTBEeHHBIM JOCTYI C YaCTOTHBIM pas/ie/ieHueM KaHasloB.
[loCTOMHCTBA M HeJOCTAaTKU, Me)KyKaHa/lbHble MCKaKeHUs1. 42. MHOXXeCTBeHHbIN JOCTYI C BDEMEHHbIM
pasziesieHreM KaHasoB. JJOCTOMHCTBA Y He[OCTAaTKKU, MeXX/AyKaHa/lbHble UCKa)KeHUs1. 43. MHOXeCTBeHHBbIN
JOCTYIl C KOZJOBBIM pasfie/ieHueM KaHasoB. 44. Pacuivpenue crektpa. [Ipsmoe pacimvpenue (Metof,
NIPSIMOM  TIOC/Ie/IoBaTeNlbHOCTH). 45. PacimupeHue crieKTpa. MeTozibl MPOrpaMMHON CKauKOOOpa3HOM
MepecTporKy 4acToTbl. 46. KorepeHTHbIM mpreM, KBa3UKOTepEHTHbI M HEKOrepeHTHbIM TpueM. 47.
Hemonynsuys {U@poBbIX cUrHanoB. KorepeHTHOCTH (cvH(pa3HOCTb). KorepeHTHbIE, KBa3UKOTe€pPEeHTHbIE U
HeKorepeHTHble crucTeMbl. CUHXpoHU3auus. 48. [JeMonynsius qUQpoBbIX cUrHanoB. KoppesnsiyuoHHbIN
NIPUEeMHUK U COIVIaCOBaHHBIM (unbTp. KorepeHTHbIN NpHeM, KBa3sMKOTePEHTHBbI M HEeKOrepeHTHBIN
nipueM. 49. [IpyeM CUTHAOB B YCJIOBUSIX MHOTO/yueBOCTA. MeTofibl 60pb0ObI C MHOTO/TyueBOCThHO. 50.
Paguopenelinbie nmuHuU. PeTpaHcnsiiusi U pereHepanusi curHaioB. 51. TIpUHLMNBI MOCTpOEHUsI CceTeu
371eKTpoCBsi3v. Knaccudukanus v cTpyKTyphel ceteli. KommyTarysi kKaHaloB ¥ KOMMYTallYsl N1aKeToB. 52.
MesXcMBO/IbHasi UHTep(epeHLdss U MeTo[bl ee ycTpaHeHWs. Mopy/siius OpTOrOHa/bHBIX HeCYLUX
1rdpoBbiM curdasiom (OFDM).

3.4 Tembl 1a00paTOpPHBIX padoT
— MWccnenoBanne cuctemsl CBA3U C fle/IbTa-MOAY/ISALEN.
— MHccenepoBanne UK/IMYeCKOro Kozla XeMMUHTa U KOZia C TIPOBEPKOM Ha YETHOCTb.

3.5 TeMbI KypCOBBIX IPOEKTOB (Pador)
— MHorokaHanbHas LudpoBasi CUcTeMa nepejiaur UH(OpMaLUu.

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHus 3afiau 00y4yeHUs] UCIIOb3YIOTCS CIeAyIOIe
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessoljyue NpOoLefypbl OL[eHWBaHUSl 3HAaHUM, YMEeHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[MX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMmMbl.

4.1. OcHoBHas UTeparypa
1. OO6mas Teopus cBsi3u: YuebHoe mocobue / Akynunuues FO. I1., Beparapar A. C. - 2015. 194
c. [OnekrponnbIii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/5857, cBoOOAHBI!.

4.2. lonosHHMTe/IbHAA IMTeparypa
1. Paauocucremsl repefaur nHbopMaluu : YueOHoe rocobue st By3oB / B. A. Bacus [u 1p.] ;
pen. : . b. ®enopos, B. B. KanmbikoB. - M. : Topsiuas nunus-Tenekom, 2005. - 471[1] c. : un. -
(Crierja/ibHOCTB /IJ1s1 BBICIIMX yueOHBIX 3aBefeHMM). - bubmuorp.: c. 467-469. - ISBN 5-93517-232-1 :
209.99 p. (Hanmuwre B 6ubmoreke TYCYP - 50 3k3.)
2. TenekoMMyHHUKaI[MOHHbLIE CHCTEMBI U CeTH : yueOHOe mocobue fis By3oB: B 3-x T. / pen. B.
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I1. [IyBanoB. - M. : Topsiuas nunusi-Tesnekom, 2005 - . - (Yue6Hoe mocobue. CrierasbHOCTD [IJIst
BBICIIIMX yueOHbIX 3aBefieHui). - ISBN 5-93517-109-0. T. 1 : CoBpemenHble TexHosoruu / b. Y. Kpyk, B.
H. TlonanTononyno, B. II. IIlyBanos. - 3-e u3a., ucnop. u gomn. - M. : T'opsuas nvunug-Tenekom, 2005. -
647[1] c. : un. - bubmorp. B koHile raB. - ISBN 5-93517-088-4 : 200.00 p., 202.40 p., 330.00 p.
(Hamuue B 6ubmoreke TYCYP - 70 3k3.)

3. LudpoBsie u aHaIOTOBbIe CUCTEMBI NepeJaul : yueOHUK Ayist By30B / B. U. ViBaHoB [u 1p.] ;
pen. B. U. VBaHoB. - 2-e u3a. - M. : Topsuas munus-Tenekom, 2005. - 231[1] c. : un. - (YuebHUK)
(Criera/ibHOCTB /IJ1s1 BBICIIMX yueOHBIX 3aBefjeHui). - bubmumorp.: c. 229-230. - ISBN 5-93517-116-3 :
140.00 p., 100.43 p., 100.4313823000156378 p. (Hasmuuue B bubmioreke TYCYP - 101 3k3.)

4.3. YueOHO-MeTOANYEeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. Kocmuueckue cucTeMbl CBSI3U: YueOHO - MeToAWYecKoe TiocoOMe [jii TIPOBeJEeHUs
nabopaTopHBIX pabOT W CaMOCTOSATETbLHOW pabOoThI CTYAEHTOB IO JUCLUTIIMHE «Teopust IeKTpUUeCcKoi
cBs3u». / AkymunuueB HO. II. - 2015. 125 c. [OnekTtpoHHblM pecypc] - Pexum pgoctyma:

http://edu.tusur.ru/publications/5859, cBoOOAHBII.

2. Kocvmuyeckue CHUCTeMBbI CBs3M: YueOHO-MeTogWueckoe T[ocobue [Jisi  TIPOBeeHUS
MpaKTUUYeCKUX 3aHATHA M CaMOCTOSITeNbHOW paboTsl crygeHtoB / AkynuuuueB FO. I1. - 2015. 200 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/5862, cBOGOJHBIT.

3. MHorokaHanbHasi UWdpoBas cucTeMa Tiepefaud WH(oOpMauuu.: YueOGHO-MeToAudYecKoe
rocoOue 10 BBIMOJHEHUIO PAaCUeTHOTO 3a/laHMsl, CAMOCTOSTE/IbHON paboThbl, KYPCOBOTO IO JUCLIUTUTHHE
«Teopus snekTpuueckoil csasu». / AkynuHuueB FO. I1., Bepurapar A. C. - 2012. 42 c. [D1eKTpOHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5861, cBo60gHBIM.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. 1. HayuHo-obpa3oBarensHbiii mopran TYCYPa - http://edu.tusur.ru/
2. 2. bubmoreka TYCYPa - http://lib.tusur.ru/
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