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No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jlexuun 36 36 4acoB
2 [TpakTrueckue 3aHITHS 40 40 4acoB
3 JlabopaTtopHbie pabOThI 32 32 4acoB
4 Bcero aynuTopHbIX 3aHATHN 108 108 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 23 23 4acoB
6 CamocrosrenbHas paboTta 36 36 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB
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Dx3aMeH: 6 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 oT« 2 » 3 2017 1

JIUCT COTTTACOBAHUN
PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -
JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne

Pazpabotunku:
3aB. Kadenpoi kad. TOP A. 5. lemunos

3aBenyromuii odecrieunBaroien kag.
TOP A. A. T'enbuiep
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3aBeAyIOIHi BRITYCKAIOIICH Kad.

P31 A. C. 3apopun
OKCIIepTHI:

noteHT kag. TOP C. U. boromosnos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
bazoBas Teopernyeckas moAroToBKa 1o METo/laM U OCHOBaM MOJICITHPOBAHUS.
OcBOeHUE METOI0B UMUTALIMOHHOTO MOJIETUPOBAHUS.
OcBoeHHE COBPEMEHHBIX HHCTPYMEHTOB MOJICIIMPOBAHUS.

1.2. 3agaum qMCHUNINHBI
— OcBocHHE METOIOJOTHYECKUX OCHOB MOJICTUPOBAHUS M MPUHITUIIOB CHCTEMHOTO TIOX0/1a

— IlomyueHue ycTOMUMBBIX HABBIKOB IPAKTUUYECKOW paOOThI O MOJIEIMPOBAHMS O€CIIPOBOAHBIX
CHUCTEM CBSI3H.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Jucuumuinaa «MoJenupoBaHue yCTPOUCTB panno3iekTponHslx cucrem» (b1.B.JIB.8.2) otHocuT-
cs k 65oky 1 (BapuaTuBHas 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBISIOTCS CIEIYIO-
1ye TUCUMIUIMHBI: KocMUYecKe CUCTEMBI CBSI3U.

HOCJ’ICI[yIOH_[I/IMI/I JAUCHHUIINIIMHAMU ABJIAKOTCA: MeTOI[BI MOACIUPOBAHUA U ONTHUMU3AIHUU PpaJqUO-
SJICKTPOHHBIX CUCTEM, MHorokaHajIbHbIE IIH(prBI)Ie CHUCTCMBI IIE€pCaayu.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tporiecc n3yueHus: AMCUUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMNX KOMITETCHIINH:

— TIK-1 crmocoOGHOCTBIO BBHITIONHATh MAaTeMaTHYECKOE MOJCIUPOBAHUE OOBEKTOB M IMPOIIECCOB
M0 TUIIOBBIM METOAMKAM, B TOM YMCJIE€ C HCIOJIb30BAHUEM CTAHJAPTHBIX MAKETOB MPHUKJIAAHBIX MPO-
rpamu;

B pesynbrare n3ydeHust IUCUMILIAHBI CTYAECHT JOJIKEH:

- 3HAThb OCHOBBI UMUTAI[TMOHHOTO MOJIeHI/IPOBaHI/ISI; OCHOBBEI HJIaHI/IPOBaHHSI 3KCHepI/IMeHTa.

— yMeTb CTPOUTh UMHUTAILIMOHHBIE MOJIEIN YCTPOMUCTB PAIUOITIEKTPOHHBIX CHCTEM; aHAIU3UPO-
BaTh YyBCTBUTEILHOCTh PaHee MOCTPOCHHON MoJIeNu; (hOpMyIMpoBaTh 3a/1au, KOTOpble HEOOXOAUMO pe-
IUTh UMUTALIMOHHBIM MOJICTTUPOBAHUEM.

- BJIAJ1€Th COBpeMeHHBIMI/I TEXHOJIOTUAMU UMUTAITUOHHOI'O MOI[GJII/IpOBaHI/ISI; HaBBbIKaMH ILJIa-
HI/IpOBaHI/ISI nu HpOBGL[GHI/ISI C—)KCHepI/IMeHTa.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl

OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX AUHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.

Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 108 108
Jlexuun 36 36
[IpakTuueckue 3aHATHS 40 40
JlaboparopHbie pabOTHI 32 32
W3 HuX B MHTEPAaKTUBHOMN (hopme 23 23
CamocrosiTenpHas paboTa (Bcero) 36 36
OdopMieHHE OTYETOB IO JTAOOPATOPHBIM paboTam 10 10
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 16 16
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHAPAM 10 10
Bcero (6e3 ax3amena) 144 144
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TToaroroBka u caada dK3aMeHa 36 36

OO6m1ast TpyI0€MKOCTh 4 180 180

3auerHble EauHunb! 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= i, =
= 5 ¥
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m O (oW ~~ (D]
< s m S =
S =¥ = o 2 =
= o o g S Q QE) =
5 = o z gz > 5
Hasanus pa3znenos IUCHUAIIIIMHBL ( o5 a S o 9 g5
= 2 2 = | 80 z
S < c S &2
» g 133 M © e =
< O @]
= | 8 5
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6 cemecTp
1 MeTonosoru4eckue OCHOBbI MOJEIUPO- 2 0 4 3 9 TIK-1
BaHUS
2 MoaenupoBaHue Pagruod’IeKTPOHHBIX 4 8 8 4 24 | TIK-1
YCTPOWCTB U KaHAJIOB CBSI3U
3 MopenupoBaHUe CUTHAJIOB B CUCTEMAX 8 14 8 6 36 [1K-1
nepeaadn HHPOpMaIum
4 MonenupoBaHHU€ KaHAJIOB C MHOXKeE- 4 0 0 2 6 [IK-1
CTBEHHBIM JIOCTYIIOM
5 MogenupoBaHue CUTHAJIOB € pacluupe- 4 6 4 6 20 |IIK-1
HUEM CIEeKTpa
6 MoaenupoBaHue MPOCTPAHCTBEHHO- 2 0 0 2 4 IK-1
BPEMEHHOTO KOJTUPOBAHMS
7 MoaenupoBaHUe CUCTEM MOOMIIEHOM 6 8 8 6 28  |TIK-1
CBSI3U TPETHETO MOKOICHUS
8 MonenupoBaHue paguopeeHHbIX Ch- 2 4 0 4 10 |TIK-1
CTEM CBSI3U
9 MoaenupoBaHu€e CITyTHUKOBBIX CHCTEM 4 0 0 3 7 ITK-1
CBSI3U
Hroro 3a cemectp 36 40 32 36 144
Hroro 36 40 32 36 144
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIASIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aenoB AUCHUIUIHH (TIO JIEKIUSIM)
3 =
s | i
ConepxaHue pa3iesioB TUCIUIUIMHBI IO ¥ >
Ha3zBanus pa3zzesnos Aep pasit et - =) E
TEKIUAM 2 s 2
S a8 =
a Q2
~ S
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6 cemecTp

1 MeTomonornyeckmue OCHOBBI
MO/ICITUPOBAHHUS

OcnoBuble nonoxenus, Kinaccudpukanms
Mozene, [TpuHuuner noctpoeHne mate-
MaTu4eckux moxenel, Ilpunuuns cu-
CTEMHOI'0 IIOJX0Ja B MOEIUPOBaHUH,
[ToHsTHE O BBIYMCIUTENBHOM 3KCIIEPH-
MEHTE

HUroro

IK-1

2 MonenupoBaHnue
PaauOdIIEKTPOHHBIX YCTPOUCTB U
KaHaJIOB CBSI3U

[{udpoBoii kaHa CBSI3U, MOJEIH pU3HUe-
CKHX KaHaJIOB, IMHEHHBINA (QUIBTPYIOLIUI
KaHaJl, IMHEHHbIN QuibTpyromuii KaHasn
C IEPEMEHHBIMM NIApAMETPAMHU

HUroro

IK-1

3 MojaenupoBaHue CUTHAJIOB B
cucTeMax nepenadd nHpopMauu

[IpencraBieHue MoOJIOCOBBIX CUTHAJIOB,
KOMIUIEKCHAs OTn0aro1as, BEKTOPHOE
MIpeJICTaBICHUE CUTHAJIA, KBAJAPATYPHbIN
MOJYIISITOP, MEKCUMBOJIbHASL HHTEPdeE-
pennus Guibtp HaitkBucta, popmupyro-
i puibTp HalikBucTa Asist yCTpaHeHHs
MCHU, pusnuecku-peann3yeMbiii Gopmu-
pyromuii GUIBTP IIPHUIIOAHATOTO KOCH-
Hyca», popMupyromuii GuIbTp AJ1s Co-
IJIACOBAHHOTO IpreMa CUTHainoB. Ouibtp
«KOPEHb U3 MPUIOAHITOTO KOCUHYCay,
KBaJiparypHas (ha3oBasi MOTYJISIIHS
(QPSK), ctpykrypHas cxema QPSK wmo-
TYISATOpA, MOACTHUPOBAHUE CIIEKTPA
QPSK curnana ¢ momoiisto GuIbTpoB
Haiiksucta, mogymsamust n/4DQPSK,opro-
rOHaJIbHAsI MOAYJSIUS, OMOPTOTOHATb-
HBIE€ CHUTHAJIBI, AEMOTYIIALUS (KOpPEIAIH-
OHHBII PUEM) OPTOTOHAJILHBIX CUTHA-
JIOB, OLIEHKU TIOMEXO0YCTOHYNBOCTH NIPU
KOTE€PEHTHOM IIpHEME, OPTOrOHAIBHOE
YaCTOTHOE MYJIBTUILIEKCHPOBAHHE JaH-
HbiX (OFDM)

HUroro

IIK-1

4 MOI[CJ'IPIpOBElHI/Ie KaHaJIOB C
MHOXCCTBCHHBIM JOCTYIIOM

MHOXKeCTBEHHBIN JOCTYH C YaCTOTHBIM
pa3aeiieHueM, MHOKECTBEHHBIN JOCTYT C
BPEMEHHBIM Pa3/IeJICHUEM, MHOKECTBEH-
HBIW JOCTYI C KOIOBBIM pa3/iCICHUEM,
MHOKECTBEHHOM JOCTYI C OPTOrOHAJIb-
HBIM YaCTOTHBIM MYJIbTUILIEKCUPOBAHUEM
(OFDMA)

Htoro

IK-1

5 MogenupoBaHue CUTHAJIOB C
paciMpeHreM creKkTpa

[IceBnocny4aitHbpie OCIEN0OBATEIIBHOCTH
Y UX CBOMCTBA, JIMHEHHBIE MTOCIIEI0OBA-
TEJIBHOCTU MaKCHUMAaJIbHOW JUTMHEI (M-
MIOCJIEIOBATEILHOCTH ), ITOCJIEIOBATEIb-
Hoctu ['onpa (g-nocienoBarenbHOCTH),

IK-1
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nocnenoBaresnbHocTH Kacamu (k-nocie-
JIOBaTEJIbHOCTH).

Htoro

6 MonenupoBaHye IPOCTPaAaHCTBEHHO-
BPEMEHHOI'O KOAUPOBAHUS

Kanan nepegaun 1aHHBIX I CUCTEM
MIMO 22, METOIbI OLICHKH COOOIICHHS
0 MPUHUMAEMOMY CUTHAITY

Hroro

[IK-1

7 MoaenupoBaHue CUCTEM
MOOMIIBHOM CBSI3U TPETHETO
[IOKOJIEHUS

Cuctembl GSM, paano10CcTyn, CUCTEMBI
UMTS u EDGE, CDMA2000, sBoronust
CUCTEM TOJIBHIKHOM CBSI3U BTOPOTO TOKO-
JIEHUS B CUCTEMBI TPETHETO TTOKOJICHHUS,
JTyTUIEKCHAs Tepe/ada JaHHbIX, 000pyI0-
BaHME MOJABUKHOU CBSI3U, KaHAJI CHHXPO-
HU3aIUH, TIepeiaya COeAMHEHUS — XOH/I0-
BEp, MAKEThI IAHHBIX U MPOU3BOJIHHOTO
OCTYyTa, (PU3NIECKHE BOCXOATITUN 1
HUCXOSIINNA pa3siensieMble KaHalbl, TO-
MEXOBOE BIIMSTHUE TI0JIb30BaTesiel ApyT Ha

Jpyra

Htoro

IIK-1

8 MonenupoBaHue paauopeIeHbIX
CHUCTEM CBSI3U

O6mme npunnmmbe! noctpoerust PPJL, mo-
crpoenue nposeroB LIPPJI, pacuer ypos-
HEH CUTHAJIOB

Hroro

[IK-1

9 MojenupoBaHue CITyTHUKOBBIX
CHCTEM CBSI3U

CryTHUKOBBIE CUCTEMBI CBS3U C UCIIOJIb-
30BaHMEM I€OCTAllMOHAPHBIX PETPAHCIIS-
TOPOB, CITyTHUKOBBIE CUCTEMBI CBSI3H C
HCIIOJIb30BaHUEM HETEOCTAallMOHAPHBIX

Htoro

4

IIK-1

Hroro 3a cemectp

36

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (PeAbl Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJIETYIONIUMH) TUCIHHIIMHAMHA
Paznmensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.

Ta6Jmua 5.3 - Pazgens! IUCHUIIMHEL U MCKJIUCHUIIIIMHAPHBIC CBA3U

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB gaHHON AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOAUMO U3yUeHHE

O6€CH€‘II/IBaIOH_[I/IX 1 00ecrieynBaeMbIX JUCHUITIIMH

BbIC CUCTEMBEI NIEpCaavYn

1 2 3 4 5 6 7 8
[IpenuecTByromue JUCUUTIIUHBI
1 KocMuueckue cucTeMBI CBSI-
3U
[Tocnenyromue TUCIUIIITUHBI
1 Metoap! MOJIENTUPOBAHUS U
ONTUMH3ALNH PATUOIIIEK- +
TPOHHBIX CUCTEM
2 MHorokaHajbHbIe ITH(PPO- N N
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5.4. CooTBeTCcTBHE KOMIIETeHI M, (POPMHPYEMBIX NIPH U3YYEeHHUH JMCHHUILIMHbBI, M BU10B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN

IpeJCcTaBiIeHo B Tabmuie 5.4

Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUIOB 3aHATUN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIIH -

HBI

Bunnl zansatuit

= — S
= = S
= = ) 2
~ = O 2,
=1 = <
o e} o =
O = o o %
5 = S 3 4 @®opMbl KOHTPOJIS
& o =]
; 5 3 & o
S = & = &
= S s o)
E o, =
i 5 )
g 2 :
= =
= Q
[IK-1 + + + + JoMmaraee 3aganue,

KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATUIX

6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aLMU 00yYeHUs
TexHOMOTrUM MHTEPAKTUBHOTO OOYYEHHUS MPH pa3HbIX (OopMax 3aHATUH B 4acax MpPUBEICHBI B Ta-

omune 6.1
Tabmuma 6.1 — TeXHOJIOTHH HHTEPAKTHBHOTO O0YUICHMsI PU pa3HBIX (opMax 3aHATHI B yacax
HNutepakt
HNurepakTuBHBIC WNHTepakTuBHBIE
Metonabt UBHEIE Bcero
MPAKTUYCCKHE 3aHATUSA | JaOOpaTOpPHBIC 3aHATHUS
JIEKINU
6 cemecTp
[Tpurnamenue 8 8
CHEIUATIUCTOB
HccnenoBarensckuii 7 7
METO.
[Ipe3enrarnuu c 8 8
HUCIIOIL30BaHUEM
CITaliIoB ¢ 0OCYKIEHUEM
Hroro 3a cemecTp: 8 7 8 23
Hroro 8 7 8 23
7. JlabopaTtopHbie padoThl
HanmenoBanue nabopaTopHbIX paboT mpuBeaeHO B Tabmuie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a00paTOpHBIX paboT
3 =
9 = 5
o T
X > O
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padoT z 7 & 5
S S g
=S 2 32
Y 9 2
~ S,
6 cemecTp
1 MeTtononornuyeckmue OCHOBEI bubmmorexu Simulink, co3ganne mpo- 4
MOJEIMPOBAHUS CTOI MOJEIHn
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Htoro 4
2 MogenupoBaHue MopenupoBanue nepeaaroe 4acTu
PaIUO3JIEKTPOHHBIX YCTPOUCTB U u(poBOI CUCTEMBI CBSI3U
KaHaJI0B CBSI3HU Wroro N
3 MoaenupoBaHle CUTHAJIOB B MogenupoBanue npueMHUKa UG POBOI 8
cucTeMax mepenadr nHpopmaru CHCTEMBI CBSI3H
Hroro
5 MopenupoBaHue CUTHAJIOB € MopenupoBaHUe CUCTEMbI BOCCTAHOBJIC- 4 TIK-1
pacuIMpeHremM CreKkTpa HUS HECYIIETO KOIeOaHus
Htoro 4
7 MoaenupoBaHue CUCTEM MopenupoBaHue NETIM CUMBOJIBHON CHH- TIK-1
MOOUITBHOM CBS3H TPETHETO XpOHHU3ALUHU
OKOJIEHUSA
OKoIe Htoro 8
Hroro 3a cemectp 32
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)
3 z§
s | i
HanmeHoBaHME NPAKTHYECKUX 3aHATUN = )
HasBanus pa3nenoB z 7 =
(cemuHapoOB) 4 s 2
= o, =
& o' 8
= S
6 cemecTp
2 MoaenupoBaHue [ndpoBas MHOTOITO3UITMOHHAST MOTYJISI- 8 IK-1
PaguOdIIEKTPOHHBIX YCTPOUCTB U s QAM, APSK
KaHAJIOB CBSI3H Wroro
3 MogaenupoBaHu€ CUTHAJIOB B OFDM wmonynsauus, GopMupoBaHue 6 [K-1
cucTeMax nepesnadu MHGopManuu OFDM cumBona
aBpB 8
Htoro 14
5 MonenupoBaHHue CUTHAJIOB C AJNTOPUTM T'€HEPUPOBAHUS M-TIOCIIEI0BA- 6 [IK-1
pacuIMpeHreM CreKkTpa TENBLHOCTH, TTIOCIE0BaTeIbHOCTH [ omna u
Kacammn.
Htoro 6
7 MoaenupoBaHue CUCTEM Cuctembl GSM, paano10CcTyn, CUCTEMBI TIK-1

MOOMIILHOM CBSI3U TPETHETO
TIOKOJICHHS

UMTS u EDGE, CDMA2000, sBoronust
CHCTEM ITOJIBHYKHOM CBSI3M BTOPOTO ITOKO-
JICHUS] B CHCTEMBI TPETHETO IMTOKOJICHHSI,
NyIJICKCHAs mepeiadya JaHHBIX, 000pyI0-
BaHWE TIOJIBM)KHOM CBSI3U, KaHAJI CHHXPO-
HHU3ALKH, TIepeada COSTMHEHUS — XIH]I0-
BEp, MMAKEThI JAHHBIX U POU3BOIHHOTO
nocTyna, GU3NIecKre BOCXOMSAIIUN 1
HUCXOJISIIHIA pa3zelisieMble KaHaJbI, TI0-
MEXOBOE BIIUSTHHUE MOJIb30BaTEIICH APYT Ha

CornacoeaHa Ha noptane N2 17605




npyra

HUroro

CHCTEM CBA3HU

8 MoznenupoBaHue paguopesIeinHbIX

Pacuer nponera PPJI npsimoii BuAMMOCTH

HUroro

Hroro 3a cemectp

40

9. CamocrosiTesibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTETbHON pabOTHI, TPYIOEMKOCTh U (POPMUpPYEMbIE KOMIIETCHIINU
N (o)
= =
g 3 2
Bunpl camocTosTeILHOM & > 0
Hassanus pasnenon z 25 DopMbI KOHTPOJIS
paboTEI L s 2
X S
Y Qo 2
~ S/
6 cemecTp
1 MeTomonornyeckue [TpopaboTka JIEKITMOHHOTO 1 TIK-1 JloMamHee 3aganue,
OCHOBBI MOJICIMPOBAHUSL | MaTepuasa KoncnekT caMonoaroros-
OdopmieHre 0TYETOB 10 2 1(()1/1, Onpoc Hg 3aHHTH’IX1
TYET II TOPHOU
JabopaTopHBIM paboTam CT 10 JIabOpaTOpHO
pabore
Hroro
2 MopenupoBaHue [ToaroroBka K npaxkTuye- 2 TIK-1 JloMamHee 3aganue,
PaIuOdIEKTPOHHBIX CKHM 3aHSTHSIM, CEMHUHA- Ompoc Ha 3ausTusax, OT-
YCTPOWCTB U KaHAJIOB pam 4eT 1o 1abopaTopHoil pa-
CBAH OdopMmieHre OTYETOB T10 2 Gore
J1abopaTOpHBIM paboTam
Htoro
3 MopenupoBaHue [ToaroroBka k mpakTuue- TIK-1 JlomarliiHee 3a1aHue,
CHTHAJIOB B CHCTEMAX CKHM 3aHSTHSIM, CEMHUHA- Koncnekt caMomnoaroros-
nepenadn HHGOpMaIuu pam ku, OTder o nmaboparop-
HOU T
[IpopaboTka TeKIHOHHOTO 2 oit pabore
Marepuaia
OdopmiteHre 0TIETOB 1O 2
JabopaToOpHBIM paboTam
Uroro 6
4 MonenupoBaHue [TpopaboTka JIEKITMOHHOTO 2 Onpoc Ha 3aHATHSIX
KaHaJI0B C Marepuaia
MHOKECTBEHHBIM
OXeCTBE Hroro 2
JIOCTYTIOM
5 MognenupoBanue [ToaroroBka Kk mpakTuue- 2 TIK-1 JlomaliiHee 3a1aHue,
CUTHAJIOB C PaCIIMPEHUEM | CKHM 3aHSATUSAM, CEMHUHA- KoncnekT caMonoaroros-
CHeKTpa pam ku, OTuer no naboparop-
HOU T
[TpopaboTka JIEKITMOHHOTO 2 ofi pabote
Marepuasa
OdopmiieHre 0TIETOB TIO 2

nabopaTopHBIM paboTam
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Hroro
6 MonenupoBanue [IpopaboTka JIEKIIMOHHOTO [K-1 Koncnekr camonoaroros-
IPOCTPAHCTBEHHO- MaTepuana KU
BPEMEHHOTO KOXUPOBAHUS | 1r. 2
7 MonenupoBanue cucteM | [loaroroBka k rnpaxktuye- 2 TIK-1 JlomaliiHee 3a1aHue,
MOOWJIBHOM CBSI3U CKHM 3aHATHSAM, CEMHHA- Koncnekt camonoaroros-
TPETHEro MOKOJICHUS pam ku, Onpoc Ha 3aHATHUX,

TYET I TOPHOM
[TpopaboTka JIEKITMOHHOTO 2 0 5 €T 110 1abopaTopHo
abot

Marepuaia pabote

OdopmiieHre 0TIETOB TI0 2

naboparopHbIM paboTam

Hroro
8 MogaenupoBanue [ToaroroBka Kk mpakTuue- IIK-1 JomarniHee 3aianue,
paaropeneiiHbIX CUCTEM | CKUM 3aHSTHSIM, CEMUHA- Koncnekr camonoaroros-
CBSI3U pam KM

[TpopaboTka JIEKIIMOHHOTO 2

MaTepuana

Utoro 4
9 MopnenupoBaHue [TpopaboTka TeKIHOHHOTO [K-1 Ornpoc Ha 3aHATHAX
CITyTHUKOBBIX CUCTEM Marepuaa
CBASH Hroro 3
Hroro 3a cemectp 36

[ToaroroBka u caava sK3a- 36 DK3aMeH

MeHa
Hroro 72

10. KypcoBasi padota (mpoekT)
He npenycmorpeno PYII

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCII€BA€MOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MaxkcumaTbHBIT
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
Jomarraee 3aganue 8 8 4 20
Koncnekr camonoaroros- 5 5 5 15
KU
Ormpoc Ha 3aHATUAX 2 10
Otuet no nmabopaTopHOii 10 10 5 25
pabore
Hroro makcumyM 3a nepu- 27 27 16 70
on
OK3aMeH 30
10
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Hapacraromum utorom 27 54 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11. 2 — ITepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Ta6muma 11. 3 — Ilepecuer cyMMBI 6aJUTOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIITHOHHOE o0ecTiedeHHe TUCIUIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Iudposas moOmiIbHAs paguocss3s [Tekcr] : yaeOHoe mocodue st By30B / B. A. I'ankuH. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nmuaus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubmmoreke TYCYP
- 40 5K3.)

12.2. lonotHUTEILHAS JIATEPATYpPA
1. Bonxos JI.LH., u np. Cucremsl mudgpoBoi paanocss3u: Y4ebH. mocodue. - M.: Dko-Tpenns,
2005. — 392c¢ (nanuuue B 6ubmotexe TYCYP - 42 5k3.)

12.3 YueOHO-MeTOAHUECKHE MOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. MonenupoBaHue yCTpOMCTB jIsl cCTeM OeCHpOBOIHON CBsI3M: Meronuueckoe mocodue st
NPaKTUYECKUX 3aHATUN W OpraHM3allid CaMOCTOSTEIbHOI paboTel cTyaeHToB HampasieHus 210700.62
«MHpOKOMMYHHKAITMOHHBIE TEXHOJIOTUU U cUcTeMBbI cBs3w» / AbeHoB P. P. - 2014. 96 c. [DnekTpoHHbIi
pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/3866, nara o6pamienus: 24.03.2017.

2. MopaenupoBanue yCTPOWUCTB ISl CUCTEM OECTPOBOAHON CBS3U: MeToauveckue yKa3aHus K
nabopatopHbIM pabotam ans ctyaeHtoB HampasieHus 210700.62 «MHPOKOMMYHUKAITMOHHBIE TEXHOJO-
TUU U cucTeMbl CcBs3m» / AGenoB P. P. - 2014. 60 c. [DOnexkrtponusiii pecypc] - Pexxum pocrtyna:
http://edu.tusur.ru/publications/3865, nata obparenus: 24.03.2017.

3. Marematnueckoe MOICTUPOBAHUE PATUOTEXHUICCKUX YCTPOUCTB U CUCTEM: Y UeOHO-METOIH-
yeckoe MmocoOue K MPaKTUYECKUM 3aHATHSIM M OpraHu3allyd CaMOCTOATENbHOU paboTsl / AGeHoB P. P.,
lempmep A. A. - 2013, 21 c¢.  [Onekrponnwsii pecypc] - Pexum  nmocryma:
http://edu.tusur.ru/publications/2948, nata obparmenus: 24.03.2017.
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12.3.2 YuyeOHO-MeTOOMYeCKHe TOCOOMS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS

VY4aebHo-MeToquYecKre MaTepraibl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJaroIuXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 IMI ¢ HApYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3bl 1aHHbIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue

1. O6pazoBarenbubiii noptan TYCVYP, (http://edu.tusur/ru, http://lib.tusur/ru),

2. Google, SAunex

13. MaTepuajibHO-TeXHHYECKOE O0ecredeHue U CHUIINHbI
13.1. O0uue TpeOOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCie4eHH 0 TN CIUTIINHbI

13.1.1. MaTrepuaibHO-TEXHMYECKOE O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
st mpoBenieHns 3aHATUI JIEKIIMOHHOTO THIIA, TPYIITOBBIX U UHANBUYAJbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOIb3yeTCsl yueOHast ayIuTOpus, C KOJTMYECTBOM TIO-
CaJIOuYHBIX MECT He MeHee 22-24, 000pyaoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HaTJISIHbIE TOCOOUS B BUJIE MPE3CHTALIMI TI0 JICKIIMOHHBIM pa3/iesiaM JUCIUILTHHBL.

13.1.2. MaTepuaJbHO-TEXHHYECKOE 0O0ecnedeHne A NPAKTHYCCKUX 3aHATHI

st mpoBeieHHsI TPaKTUYECKUX (CEMUHAPCKUX) 3aHATHIN UCIIONIb3YeTCsl yueOHast ayquTopHs, pac-
nonoxkeHHast o angpecy 634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuna, .47, 3 stax, aya. 318.
CoctaB obopynoBanus: YueOHast meOenb; Jlocka MarHMTHO-MapkepHas -lmr; 8 pabounx cTaHIWN Ha
6aze mporeccopoB AMD Athlon II X2; auaronans moruTopoB 20" 2 pabounx ctaHuuil Ha 6as3e mporec-
copoB Core 2 Duo; Omepammonnas cuctema: Microsoft Windows 7 Ilporpammuoe oOecrniedeHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs;
Scilab; Qt Framework; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight SystemVue;
Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.1.3. MaTtepuajibHO-TEXHHYECKOe o0ecnedyeHne J1JIs JadopaTopHbIX pador

st mpoBeeHusl 1a0OPATOPHBIX 3aHSATHN HMCTOJIB3YETCS YUEOHO-UCCIEA0BATEIbCKAS BBIYHCIIN-
TeJIbHAs JIabopaTopus, pacnoioxeHHas 1o ajapecy 634034, Tomckas obnacts, T. Tomck, Beprmnuna ynu-
ua, 1. 47, 3 srax, ayn. 309. CoctaB o6opynoBanus: YueOHast mebOenb; 10 pabounx craHmmii Ha 6asze mpo-
rieccopoB Intel Core i5; quaronans moauTopoB 23"-24"; Onepannonnas cucrema: Microsoft Windows 7.
[Iporpammuoe obGecrmieuenue: LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView;
Adobe Reader; 7-Zip; Qucs; Scilab; Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite
Edition; PTC Mathcad 14; Keysight SystemVue; Keysight Advanced Design System (ADS); Keysight
Electromagnetic Professional (EMPro)

13.1.4. MaTepuaJbHO-TEXHHYECKOE 0O0ecIedeHne I CAMOCTOATEIbHOH padoThl
st caMocTosITeNIbHOM pabOThI UCMIOJIB3YeTCs ydeOHasi ayauTopusi (KOMITBIOTEPHBIN KJlacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepumnauna, 47, 3 stax, aya. 313. CoctaB 000opynoBaHuUs:
yueOHast mebenb; 5 pabounx cranmuii Ha 6asze mporeccopoB Core 2 Duo; mmaronanb MOHUTOpOB 19"
Onepanuonnas cuctema: Microsoft Windows XP. Ilporpammuoe oGecneuenue: Microsoft Office;
Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab; Mathcad
13; Mathworks Matlab 7.3
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13.2. MatepuabHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/Tiepesauut
yueOHOI MHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHMs 1151 CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cliyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PEeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEIMUUTENEH AJIs1 yAAJIEHHOTO IPOCMOTpA.

ITpn o0y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJILHOIO ANNAPATA HCIOJb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOHI MH(pOpMalUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABHIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWA, UCIIOJIB3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIlMU 1O JUCIHUILTUHE MPUBEACH B MPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBanusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTpeHI)I JOITIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MUCEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu Pemenue qucTaHIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMyliecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO TIPOBEpPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOJIaMHU, UCXO/I U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE PA0O0THI, YCTHBIC OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

14.3 MeTroauveckne peKOMeHIAMHU 110 OLEHOYHBIM CPeICTBaM JJisl JINI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas Gopma IpeoCcTaBIeHUs 3aIaHui OI[CHOY -

HBIX CPEACTB, @ UMCHHO!

- B Ie4aTHOU (hopme;

- B TI€YaTHOM (hopMe C yBEITHMUYCHHBIM MIPUPTOM;
- B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS aCCHCTCHTOM 3a/IaHUs BCIYX;
- NPEI0CTABICHUE 33aHusl C UCIIOJIb30BAaHUEM CYPIOTICPEBO/IA.
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CryneHTaM C WHBAJIMIHOCTHIO YBEJIIMYMBACTCS BPEMs Ha IMOJIrOTOBKY OTBETOB Ha KOHTPOJbHbBIE
BOMPOCHL. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyIHas (popMa MpeaoCcTaBICHUs] OTBETOB Ha 3a-
JaHWS, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iponienypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHMIOB IO JUCIHUILIMHE MPEIycCMaTpHBaeT
npejocTaBienne uHGopMmaru B GopMax, aTalTUPOBAHHBIX K OTPAaHHMUYCHHUSIM UX 3I0POBbS ¥ BOCTIPUSATHSI
nHbOopMaIuu:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpu HEOOXOAMMOCTH /ISl O0YJAFONIUXCS ¢ MHBAIMAHOCTBIO MPOIEIypa OIEHUBAHKS PE3YJIbTaTOB
00y4EHHUST MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

IK-1 CIIOCOOHOCTBIO BBITIOJHATH MATEMaTHYECKOE JlomkeH 3HaTh OCHOBBI UMUTALIMOHHOTO
MOJICTHPOBAHHE OOBEKTOB U MPOIIECCOB TI0 TH- | MOACITUPOBAHUS; OCHOBHI TNIAHUPOBAHUS
MOBBIM METOJIMKaM, B TOM YHCJIE C UCIOJIb30Ba- |IKCIIEPUMEHTA.;

HUEM CTaHJIAPTHBIX MAKETOB MPUKIAJAHBIX MPO- | JlOJDKEH yMETh CTPOUTh UMUTALIMOHHBIE
rpamMmm MOJIEJIH YCTPOMCTB PaAMOAIEKTPOHHBIX CH-
CTEM; aHATU3UPOBATh UYBCTBUTEIHLHOCTh
paHee MOCTPOEHHOM MozenH; POopMyIHUpO-
BaTh 33J1a4M, KOTOPbIe HEOOXOAUMO PEIINTh
MMUTAIMOHHBIM MOJIETTUPOBAHUEM.;
JloimxkeH Bi1aieTb COBPEMEHHBIMU TEXHOJIO-
TUSIMU UIMUTaLHOHHOTO MOJICTMPOBAHUS;
HaBbIKAMU IJIAHUPOBAHUS U TPOBEICHUS
HKCHEPUMEHTA. ;

OOmye XapaKTepUCTHUKU TMOKa3aTeJeld M KPUTEPHEB OLCHWBAHMS KOMIIETEHIIMH Ha BCEX dTarax
NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

ITokaszarenu u
3HaTh VYMeTh Bnanets
KPUTEPHUH
OTtnunuHo (Bbicokmii | OOnanaer ¢pakTuueckumu | O6nasaeT quana3oHoM KonTponupyer padory,
YPOBEHB) Y TEOPETHYECKUMU 3HAHU- | IPAKTHUECKUX YMEHUH, MIPOBOJIUT OILIEHKY, COBEP-
SMU B MpefieNax u3ydae- | TpeOyeMbIX JJIs pa3BUTHs | ILIEHCTBYET JACHCTBUS pa-
MOl 006J1aCTH ¢ TOHUMAHU- | TBOPYECKUX pElIeHUH, ab- | 00ThI
€M I'paHul] IPUMEHUMOCTH | CTparupoBaHus poodeM
Xoporuo (6a30Belii | 3HaeT (akTel, npuHIMNbL, |OGNagaeT 1Mana3oHoOM bepet 0TBETCTBEHHOCTH 32
YPOBEHB) IpOIIeCChl, O0IIME TOHSA- | TPAKTHYECKUX YMEHUH, 3aBepIleHHE 3a/]]a4 B HC-
THS B IIpeJiesiax u3ydyae- | TpeOyeMBbIX sl pelleHusl | cIel0BaHuu, pHucrnocad-
Mo# obnacTu OTIpEe/IeIEHHBIX MPOOJIEM B | IUBACT CBOE MOBEJCHUE K
00J1acTH UCCIeI0BaHUs 00CTOSATENBCTBAM B pellie-
HUU Npo0IeM
VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | OOMagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-
HO (TIOpPOTOBBII HIMMU 3HAaHUSAMU YMEHUSMH, TpeOyeMbIMH | OJIFOJICHUN
YPOBEHbB) JUIs1 BBIITOJTHEHUS TIPOCTHIX
3amau

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennmus I1K-1
I1IK-1: crmocOOHOCTBIO BBIMIOJIHATH MaTEMaTHYECKOE MOJACIUPOBAHHE OOBEKTOB M IMPOIIECCOB TIO
TUIIOBBIM METOJIMKAM, B TOM YHCJI€ C UCIIOJIB30BAHUEM CTAHIAPTHBIX MAKETOB MPUKIAIHBIX TPOTrPAMM.
st hopMUpOBaHUS KOMIIETCHIIMH HEOOXOAUMO OCYIIECTBUTH PsII ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIETECHIIMH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA M MCIOJB3YEMbIE CPEACTBA OLIEHUBAHUS TPE-
CTaBJICHBI B TA0IUIIE 3.
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Tabmuma 3 — Drarnsl

OpPMHPOBAHUA KOMIICTCHIWU U UCITIOJIb3YCMBIC CPCACTBA OLICHUBAHUSA

Cocras

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

OCHOBBI UMHUTAIITMUOHHOI'O
MOACIUPOBaHHA; OCHOBBI
IIaHUPOBAHUA OKCIICPH-
MCHTA.

CTPOUTH UIMHUTAITIOHHBIC
MOJIeNT MH()OKOMMYHHKA-
IIUOHHBIX CUCTEM U CETEH;
aHAJIM3UPOBATh YyBCTBH-
TEJILHOCTh PaHee Io-
CTPOEHHOW MOJEJH; IIa-
HUPOBATH IKCIICPUMEHT;
(dbopMynHpoBaTh 33124,
KOTOpBbIE HEOOXOIMMO pe-
IIUTh UMUTAIHOHHBIM MO-
JCTUPOBAHUEM.

COBPEMEHHBIMU TC€XHOJIO-
TusaMH UMHUTAllMOHHOI'O
MOACIUPOBAaHMsA, HABbIKA-
MU IJIAaHUPOBAHUA U IIPO-
BCACHUA SKCIICPUMEHTA.

Buner 3ansaTuit

* lHTepakTUBHBIE MPAK-
TUYECKHE 3aHATHS,

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHSITHUSA;

* HHrepakTUBHBIC JIEK-
LHH;

* Ilpaktuueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI;

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* VHTepakTHBHBIE ITpaK-
TUYECKHE 3aHATHS;

* lHTepaKkTuBHBIE 1a00-
paTopHbIE 3aHATHUS;

* lHrepakTUBHBIC JIEK-
LMK,

* IlpakTHueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
TBI;

o Jlexmnu;

» CamocrosiTenpHas pa-
oora;

* lHTepakTUBHBIE NTPAK-

THYECKHUE 3aHITHS;
* HurepakTuBHBIE 1a00-
paTopHBIE 3aHATHS;
 JlaGoparopHsie pabo-
TBI;

* CamocrosTenpHas pa-
ooTa;

Hcnonb3yembie » JlomaliHee 3aJjaHHUE; * JlomamiHee 3ajaHue; * Oruer no aboparop-
cpencTsa oueHuBa- | ¢ KoucmekT camonoaro- | ¢ KoHcmekT camomnoaro- | Ho# padore;
HHA TOBKH; TOBKH; » JlomaiHee 3a/1aHHKE;
* Oruer no maboparop- | ¢ Otder o maboparop- | * DK3aMeEH;
HOI1 paborTe; HOI1 paboTe;
* Omnpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATHSIX;
* DK3ameH; * DK3aMEH;
DopMynUpoBKa MOKa3aTeNell U KPUTEPUEB OLEHUBAHUS JaHHONW KOMIIETEHLIMU MpUBEACHA B Ta-
omure 4.
Tabmuua 4 — Ilokazarenn U KpUTEpUN OLICHUBAHUS KOMIIETEHIIMU HA dTanax
CocTasn 3HaTh VYMeTh Bnanets
OTtnuuHo * OOnamaer axTuye- * OOGmanmaer quanazoHom | * KonTpomupyet paboty,

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKHU-
MU 3HAHUSMU B IIpeeax
M3y4aeMoil 00sacTH ¢ mo-
HUMaHHEM T'PAHULL IPU-
MEHHUMOCTH,;

NPaKTUYECKUX YMCHHH,
TpeOyeMBIX IS pa3BUTHS
TBOPYCCKUX PEIICHHIA,
abcTparupoBaHus
po0Jem;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
OOTEI;

Xoporto (6a30BbIN
YPOBEHD)

* 3nHaet (paKThl, NPUHIH-
MBI, POIIECCHI, OOIIHE
MIOHSTHS B MIpeeiax u3y-
JyaeMoil 00J1acTH;

e (OOamaeT QUaa3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I PeIIeHUs
OTIpe/IeTICHHBIX TTPOOIIEM
B 00J1aCTH UCCIIeI0BA-
HUSA ;

* beper OTBETCTBEH-
HOCTb 3a 3aBeplICHHE 3a-
Ja4d B UCCIIEZIOBAHUH,
PUCTIOCA0IMBAET CBOE
MOBEJIEHUE K 00CTOSATEb-
CTBaM B pELICHUU
npoOeMm ;
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VYnosnetBoputenbH | © OOmamaet 6a30BHIMHU * OOmamaer oCHOBHBIMHU | * PabGoTtaer mpu npsmMom

0 (TTOpOroBEI’ OOIIMMU 3HAHHUSIMU; YMEHUSIMH, TPeOYeMbIMH | HaOJIOJICHUY;
YPOBECHb)

JJI BBITIOJIHCHUA TIPO-
CTBIX 3aJa4,

3 TunoBble KOHTPOJIbHBIE 32/ IaHUS

Jns peanuzanuy BhIIENEPEUUCIECHHBIX 3a/1a4 00y4eHUs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJ]aHys UM UHBIE MaTepHalibl, HEOOXOIUMBIE JJISl OLIEHKU 3HAHHWM, yMEHUI, HAaBBIKOB U (WJIM) OTIBITA JIe-
ATEIbHOCTH, XapaKTePU3YIOIIUX ATanbl (GOpMHUPOBaHMS KOMIETEHIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TENBHON IIPOrPaMMBl, B CIIEIYIOIIEM COCTABE.

3.1 Bonpochl Ha CaMONIOATOTOBKY
Monens 1 poBOro KaHajia CBsI3u;
KommuiekcHoe npecTaBiIeHue CUTHAJIO0B, KOMIUIEKCHAs: orubatroias;
BekTopHOE npeacTaBiieHUuE CUTHaNa, KBaJpaTypHbI MOAYJIATOD;
MexcumBoinibHas uHTEephepenuus ¢uinbtp HalikBucra, ¢popmupyromumii ¢punstp HalikBucra

st yerpanennss MCU

OpToroHanbHOE 4aCTOTHOE MYJIbTUIUIEKcHpoBaHHue AaHHBIX (OFDM)
MHOXEeCTBEHHBIN JOCTYN C YaCTOTHBIM pa3/ieICHUEM

MHOXEeCTBEHHBIN JOCTYN C BPEMEHHBIM PA3IACICHUEM.

MHO0KECTBEHHBIN TOCTYII C KONOBBIM PA3ICIICHUEM.

MHOX€ECTBEHHOI AOCTYII ¢ OPTOrOHAIBHBIM YaCTOTHBIM pazaesieHueM (OFDMA).

3.2 TeMbI TOMAIITHUX 3aJaHUI
Monens mymMomnoo0HOTO CUTHAJIA

Mogens dhopmupoBanuss OFDM cumBomna

Monens CDMA kaHaja

Monens OFDMA kanana

Mopaenb kaHaja nepegadyn JaHHbixX 11 cucteM MIMO 2x2

3.3 Tembl OIPOCOB HA 3AHATHAX
[TudpoBoii kaHaI CBSI3M, MOAETH (PU3MUECKUX KAHAJIOB, TUHEWHBIH (PUIBTPYIOIIMNA KaHaM, JIU -

HEWHBIA QUIBTPYIOMINI KaHAJ C IEPEMEHHBIMH ITapamMeTpaMu

MHOXeCTBEHHBIN AOCTYII € YaCTOTHBIM Pa3CJICHUCM, MHO>KE€CTBECHHBIN A0CTyIl ¢ BpECMCHHBIM

pazze’eHueM, MHOXKECTBEHHBIM JOCTYI C KOAOBBIM pa3/IeJICHUEM, MHOKECTBEHHOM JOCTYIl C OpTOro-
HaJbHBIM YaCTOTHBIM MYyJbTUIIIEKcHpoBanueM (OFDMA)

CHYTHI/IKOBBIC CHUCTCMBI CBA3U C HUCIIOJIB30BAHUCM I'COCTALIMOHAPHBIX PCTPAHCIATOPOB, CIIYT-

HUKOBBIC CUCTEMBI CBA3H C MCIIOJIb30BAHUEM HETCOCTALIMOHAPHBIX

3.4 Dxk3aMeHallMOHHbIE BONPOCHI
ITpyHLIMIIBI TOCTPOEHNUE MAaTEMAaTUUYECKUX MOJIENIEH
[TpyHLIMIIBI CUCTEMHOTO 10/IX0/1a B MOJECIIMPOBAHNUN
[MudpoBoii kaHa! CBA3H, MOJIEIH (PU3NUECKUX KaHAJIOB
BekTopHOE npeacTaBlIeHUE CUTHaNa, KBaIpaTypHbI MOAYJISTOD
MesxcumBosibHas nuHTepdepenuus punsTp HalikBucra
MHorono3unuoHHas KBaJpaTypHas MOIYJIALUSL
Muoronozunuonnas OFDM Monyssiius
Mogenb cUCTEMBI CBSI3U C YaCTOTHBIM YIIOTHEHHEM KaHainoB (FDMA)
Mozenb cucTeMBbI CBSI3U C BPEMEHHBIM YIUIOTHEHHEM KaHaioB(TDMA)
Moienb CUCTEMBI CBSI3U C YaCTOTHBIM OPTOTOHAJIBHBIM YINIOTHeHHEM KaHaaoB(OFDMA)
IIceBnocmyuaiiHble MOCIENIOBATEILBHOCTH M HMX CBOMCTBA, JMHEWHBIE IOCIEIOBATEIBHOCTH

MaKCHUMaJIbHOM JIJTMHBI

[TocnenoBarenbHoct lonpma (g-mocnemoBaTeNnbHOCTH), mocienoBarenbHocTn Kacamm (k-

HOCJIC,Z[OB&TCHBHOCTI/I).
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— Kanan nepenaun ganusix ais cucrem MIMO 2x2

— CucrteMbl HOJBUKHOM CBSI3U BTOPOTO MOKOJICHUS

— Tloctpoenue nponeroB LIPPJIL, pacuer ypoBHe curnanoB

— CIyTHUKOBBIE CHCTEMBI CBSI3U C UCIIOJIb30BAHUEM T'€0CTAIIHOHAPHBIX PETPAHCISITOPOB

3.5 Tembl 1a00paTopHBIX padoT
— MopnenupoBaHue npueMHHKa HU(PPOBON CUCTEMBI CBS3U
— MopenupoBanue nepenaroneil YacTu UG POBON CHCTEMBI CBS3H
— MogaenupoBaHue CUCTEMbI BOCCTAHOBJICHUSI HEeCyIlero KojaeOanus
— MogaenupoBaHue NETIN CUMBOJIbHON CUHXPOHU3ALMU

4 MeTonnuyecKkue MaTepuaJibl
Jns obGecnieueHus mpoiiecca OOy4eHHs] U pelIeHus 3a1a4 O0ydeHHs] UCTIOIb3YIOTCS CIEqYIoIIne
MaTepHaIbl:
— METOJMYECKHe MaTepuaibl, ONpeIesIonIie MPoLeayphl OLICHUBAHUS 3HAHUH, YMEHUI, HaBbI-
KOB U (WJIM) OTIBITA JESATENbHOCTH, XapaKTePU3YIOIINX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboyeit mporpaMmel.

4.1. OcHoBHasl JUTEpPATYypa
1. Tudposas moOmnbHas paanocBs3b [ Tekct] : yueOHOe mocobue ams By3oB / B. A. TankuH. - 2-
€ 3., mepepad. u gom. - M. : Topsiuast muams - Tenexom, 2012. - 592 c. (Hanmuune B 6ubaunoreke TYCYP
- 40 K3.)

4.2. lonotHUTEIbHAS JTATEPaTypa
1. Bonxos JL.LH., u np. Cucremsl mudgpoBoi pagnocss3u: Y4ebH. mocodue. - M.: Dko-Tpenns,
2005. — 392c¢ (nannuue B 6ubmotexke TYCYP - 42 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHE MOCOOHs

1. MonaenupoBanue yCTpOUCTB JIJIsi CUCTEM OECIPOBOTHOM CBsI3M: MeToauueckoe mocooue s
MPaKTUYECKUX 3aHSITHI U OpraHU3alMM CaAMOCTOSATEIbHOM paboThl cTyaeHToB HarpasieHus 210700.62
«H(}OKOMMYHUKAITMOHHBIC TEXHOJIOTHH M CUCTEMBI CBs3W» / AGeHoB P. P. - 2014. 96 c. [OnekTpoHHBIH
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/3866, cBOOOTHBIN.

2. MogenupoBanue yCTPOWCTB Il CUCTEM OECHpPOBOAHOW CBS3U: MeToau4ecKue yKa3aHHUs K
naboparopHbIM pabotam ansi ctynentoB HampasieHus 210700.62 «MHPOKOMMYHHUKAITMOHHBIE TEXHOJO-
TMU U cHCTeMbl CBsi3m» / AGenoB P. P. - 2014. 60 c. [DnexrpoHHblid pecypc| - Pexum nocryma:
http://edu.tusur.ru/publications/3865, cBoOOIHBII.

3. Marematuyeckoe MOJICIUPOBAHUE PAIMOTEXHUUECKUX YCTPOMCTB U CUCTEM: Y UeOHO-METOAU-
yeckoe MocoOue K MPaKTHYECKUM 3aHSATHSIM M OpraHU3alliyd CaMOCTOATENbHOU paboTsl / AGeHoB P. P.,
lempep A. A. - 2013, 21 c¢. [DnektpoHHslii  pecypc] - Pexum  gocrtyna:
http://edu.tusur.ru/publications/2948, cBoOOIHBII.

4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. O6pazoBarensubiit moptan TYCVYP, (http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, AAnnex
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