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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
bazoBas TeopeTnyeckasi moAroToBKa MO METO/IaM MOJICITUPOBAHUSI.
OcBoeHHE METO/I0B MaTEMAaTHYECKOTO U KMHUTAIIMIOHHOTO MOJIETTUPOBAHMUS.
OcBoeHHE COBPEMEHHBIX HHCTPYMEHTOB MOJICIIMPOBAHUS.

1.2. 3agaum IMCHUIIITHHBI
—  OcBO€HHE METOAO0JIOTHUYECKIX OCHOB MOJICJTUPOBAHKS M MPUHIIMIIOB CHCTEMHOTO TTOIX01a
—  Ilonmyyenue yCTOMYMBBIX HaBBIKOB IMPAKTHYECKON PAaOOTHI 110 MOACIUPOBAHUS OECITPOBOIHBIX
CHCTEM CBS3H.

2. Mecto aucunniimabl B ctpykrype OITIOII
Hucnunnuna «MopaenupoBanue yctpoictB u cucrteM cBsazn» (b1.B.O/1.5) otHocuTes x Gmoky 1
(BapuaTHBHas 4acTh).
[IpenmiecTByroUMMH ~ JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  Ha4dallbHbIE  3HAHUA, SBISAIOTCA
crneayromue aucuumuHel: Lndposas 06paboTka CUTHAIOB CUCTEM CBSI3H.
[TocneayromuMu AUCUMILTUHAME SIBISIOTCS: Teopusi U TexHuka nepenadu uHpopmanuu, Teopus
MOCTPOCHUST HH(POKOMMYHUKAIIHOHHBIX CETEH U CHCTEM.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIETYIOIINX KOMIIETCHITUI:

—  OK-1 criocoOHOCTBIO K a0CTPAKTHOMY MBIIIICHUIO, aHAIU3Y, CUHTE3Y;

— OIIK-3 crmocoOHOCThIO OCBaMBaTh COBPEMEHHBIC M MEPCIEKTUBHBIC HANPABICHUS Pa3BUTHS
HUKTuCC;

— IIK-9 crocoOHOCThIO CaMOCTOATENBHO BBIMOIHATH IKCIEPUMEHTAIBHBIC UCCISAOBAHUS IS
pGIHGHI/ISI HayT-IHO-I/ICCJIeILOBaTeJIBCKI/IX nu HpOI/IBBOILCTBeHHI)IX 3a4a4 C HCIIOJIb30BAHUCM COBpeMeHHOfI
anmaparypbl ¥ METOJOB HCCIEJIOBaHUS, CIIOCOOHOCTHIO YYaCTBOBATh B HAYYHBIX HCCIIETOBAHMUAX B
TpyIIIe, CTAaBUTh 3a/1a4l HCCIIEI0BAaHMS, BEIONPATh METOIBI SKCIIEPUMEHTATLHON PabOTHI;

B pe3ynbrare u3y4eHus TUCHUILIMHBI CTYICHT JOJDKEH:

— 3HATbh OCHOBBI MAaTECMAaTUYCCKOT'O 1 UMHUTAIITMOHHOI'O MOI[G.HI/IpOBaHI/DI; OCHOBBEI HJIaHI/IpOBaHI/ISI
IKCIIEPUMEHTA.

— yMeThb CO3/7]aBaThb MareMarMye€CKue M MMUTALMOHHBIE MOJIEN YCTPONCTB U CHCTEM CBS3H;
aHAJIM3UPOBATh YCTOMYMBOCTh W UYBCTBUTEIHLHOCTh MOJIETH K BO3MYIIECHHUSAM; (POpPMYTUpOBaTh 3aj]1aud,
KOTOpBIG HCO6XOI[I/IMO pGHIaTI) METOJAaMH MATCMATHUYCCKOT'O UJIN UMHUTAIINOHHBIM MOI[CJIHpOBaHI/IeM.

—  BJIaJeTh COBPEMEHHBIMU METOJAaMU M TEXHOJOTHSMHU MaTEMaTH4YE€CKOr0 W MMUTALMOHHOIO
MOJIETTMPOBAHMS; HABBIKAMHU TJIAHUPOBAHUS U TIPOBEJAEHUS SKCIIEPUMEHTA

4. O0beM IMCUMIIJIMHBI M BH/IbI Y4eOHOMH padoThl
OOmast TpyAOEMKOCTh JIUCLMILIMHBI cocTaBiseT 5.0 3a4eTHBIX €AMHUIBI M NpPEACTaBICHA B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Buapl yueOHOM AeSTENBHOCTH Bcero gacos CemecTpsl

1 cemectp
AynuTOopHBIE 3aHATHS (BCETO) 60 60
Jlexnun 18 18
[IpakTudeckue 3aHsATUS 18 18
JlaGoparopHble 3aHATHA 24 24
CamocTosTenbpHas padoTa (Bcero) 84 84
Odopmiienre oT4eToB 10 JTabOpaTOPHBIM paboTam 24 24
[IpopaboTka JEeKIIMOHHOTO MaTepuaa 12 12
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[TonroroBka K MpakKTUYECKUM 3aHSATUSM, CEMUHApaM 48 48

Bcero (0e3 ax3ameHa) 144 144

IToaroroBka u cxada sK3aMeHa 36 36

OO01mast TpyI0eMKOCTh Jac 180 180

3auernsie Equnnnsl TpynoemkocTn 5.0 5.0

5. Conep:xanue TUCHMILIHHBI
5.1. Pa3nenbl AUCHUILUINHBI U BU/IbI 3aHATHH
Paznensl AMCHMITTUHBL U BUABI 3aHATUHN MpUBEICHBI B Tabmuie 5.1.
Tabnuna 5.1 — Pasmensl IUCHUIIMHGBL U BUABI 3aHATHA
IIpakr Bcero
Camoc
nyeckn Jlabopa yacoB = DopMupyeMbl
Jlekuum TOSITEN
No Ha3Banus pa3nenoB 1uCHUILTAHBL " e TOpHBIE o (6e3 e
3aHATH PabOTHI 9K3aMe = KOMIIETCHIINH
pabota
Pl Ha)

1 CoBpeMeHHOE COCTOSTHHUE TTPOOIEMBI 1 0 0 1 2 OK-1, OIIK-3
MOJICIUPOBAHUS
TEJICKOMMYHHUKAITMOHHBIX CeTeH 1
CUCTEM.

2  ITpuHIHMITEI CHCTEMHOTO ITOIX0/1a B 1 0 0 1 2 OK-1, OIIK-3
MOJIEIIUPOBAHUU

3 MogenupoBaHue CIIy9allHbIX BEJTHYUH U 4 4 0 17 25  OIIK-3, I1K-9
MIPOLIECCOB

4 TlakeTbl U NPUKJIAJHbIE IPOTPAMMBI 2 0 4 8 14 OIIK-3, TIK-9
MOJICIIUPOBAHUSI CUCTEM CBSI3U.

5 MonenupoBaHue KaHaJIOB 10 14 20 S7 101 = OK-1, OIIK-
COBPEMEHHBIX CUCTEM CBSI3H. 3, [IK-9
Htoro 18 18 24 84 144

5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coxeprkanue pa3iesioB TUCHUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TaduIe 5.2.
Tabmnuua 5.2 - CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKIUSIM)

dopmupye

Tpynoe MBIE

Coneprkanue pa3eoB TUCHUTITAHBI 10
HaszBanus pasnenos MKOCTb,
TEKIUAM

q KOMITETEHI]

17071

1 cemectp

1 CoBpemenHoe cocrosinue mpodnemsl [Ipenmer u 3anaun kypca. CoBpeMeHHOE 1 OK-1,

MOJIEIUPOBAHUS COCTOSIHUE U MEePCIIEKTUBBI Pa3BUTHUS OIIK-3

TEJICKOMMYHUKAITMOHHBIX CeTeH 1 METOJIOB U TEXHOJIOTUH MOJICITUPOBAHUS

CUCTEM. YCTPOMCTB U cucTeM cBsi3u. OCHOBHBIE

MIPUHIUIIBI IOCTPOEHUS MOJIETIEN
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM.
Hroro 1
2 [TpuHUIMIBI CHCTEMHOTO MTOAX0/1a B BuIbI MoienMpoBaHus; CUCTEMHBIN 1 OK-1,
MOJICIUPOBAHUU MOJIXOJT B MOJICTUPOBAHUH, CYIIIHOCTh OIIK-3
MSTKOTO M )K€CTKOTO CHCTEMHOTO
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3 MogenupoBaHue cilydaiiHbIX
BEJIMYMH U TPOLIECCOB

4 TTakeTbl ¥ IPUKIIAJHbBIE IPOTPaAMMBbI
MOJIEIIUPOBAHUS CUCTEM CBA3H.

noaxona.®opmanuzanus u
aJITOPUTMH3ALIUS POIIECCOB
(YHKIIMOHUPOBAHUS YCTPOMCTB U

CHCTEM;
Hroro

MonenpoBaHre MapKOBCKHUX CIIy4alHBIX 4 OIIK-3,
npoueccoB.JIMCKpeTHbIE MOJETN [1K-9

JIMHENHBIX CTAllMOHAPHBIX CUCTEM U
CTAI[MOHAPHBIX CIyYalHBIX MPOIIECCOB.
MonennupoBaHnre MHOTOMEPHBIX
JIUCKPETHBIX CIIYYalHBIX MOJICH.

Hroro

[Tporpammuas cpena Matlab u maker 2 OIIK-3
BHU3yaJbHOTOMOIEMpoBaHus Simulink.
Wutepodeiic cpeast Matlab. Coznanue u
MaCKHPOBAHUE MOJCHUCTEM.

Hroro 3a cemecTp

Hroro
5 MoaenupoBaHuE KaHAJIOB Mojenu cUrHajaoB U IIOMeX B CUCTEMax 4 OIIK-3,
COBPEMEHHBIX CUCTEM CBSI3H. cBA3M Mojenu TUCKpETHBIX KaHAJIOB. I1K-9

Jlunelinas mopynsauus. Jemonynsauus
CUTHAJIOB. Mozienn ypoBHSI 3B€Ha JaHHBIX
TEJIEKOMMYHUKALIMOHHBIX CUCTEM.
ITyaccoHoBckue monenu. MapkoBckue
MOJIEJIM IPOTOKOJIOB MHOKECTBEHHOTO

JIOCTYyTIA.

MHuorono3uuuonHas Moayasiuus QAM, 2
APSK. OFDM monynsius.

MHOXeCTBEHHBIN JOCTYII C 2

opToroHaiabHbIM Kof0BEIM (CDMA) n
gactoTHbIM (OFDMA) paznenenuem

KaHAJIOB.

MeTombl MOIETTUPOBaHUS KAaHAJIOB CBS3H 2
C MHOTOJIYYEBBIM PACIPOCTPaHEHUEM
paJinoOBOITH

Hroro 10

18

5.3. Pa3gesbl AMCHMILIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbITYIIUMHU)
U o0ecrieynBaeMbIMU (MOCJIEAYHOIIUMH) THCHHUIINHAMHA
Paznenbl quCHUIIIUHBI U MEXIUCIUILUTMHAPHBIE CBSA3U C O0ECIEUUBAIOIMMHU (TIPEIBIAYIIIMMHI) U
obecrneurnBaeMbIMH (ITOCIEAYIOMIMMHI ) TUCHUTUTHHAMU TIPE/ICTaB-JIeHbI B Tabmuie 5.3.
Tabnuna 5.3 - Pazaensl AUCITUTUTHHBI 1 MEXIUCITUTUTHHAPHBIE CBS3H

Ne HanmMmeHoBaHMEe TUCIIMILINH

Ne paznenoB gaHHOM NUCHMIUIAHBGL, 7151 KOTOPBIX
HE0OXO0IMMO U3yYeHHUE 00ECIICUMBAIONINX 1
00ecCIIeunBaEMBIX JUCIUATLINH

1 2 3 4 5

CBsA3U

HpeIIHlCCTBy'IOH_II/IC JAUCIUITIINHBI

1 Iudposas 00paboTKa CUTHAIOB CUCTEM
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[Tocnenyromue TUCITATIITAHBI

1 Teopus u TexHuka nepeaadr HHGOPMaIUN +

2  Teopus nmocTpoeHus

. + +
UH()OKOMMYHHUKAIIMOHHBIX CETeH M CHCTEM

5.4. CooTBeTCTBHE KOMIIETEeHUIMH, opMHUPYyeMbIX TP U3YyYEeHUH TUCHUILIIUHBI, 1 BUIOB 3aHATHIA
CooTBeTcTBHE KOMIETCHIUH, (HOPMUPYEMBIX MPH W3YyYCHUH AWCIMUIUINHBI, W BHIIOB 3aHITHI
MPEACTABICHO B Tabnuie 5.4

Tabmuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIM W BHJOB 3aHATUH, (HOPMHUPYEMBIX MPH H3YUYCHHH
JTUCIUILTAHBI
Bunp! 3angatuit
Komneren ®
LTHH Jlexumn [Ipaktuyeckn Jlaboparopusr CamocTosTENb OpMEL KOHTPOJILA
€ 3aHATHUS € 3aHATHUS Has pabora
OK-1 + + + Homamnee 3aganue, Onpoc
Ha 3aHATUIX
OIIK-3 + + + + Jomamraee 3aganue, OT4eT
o 1aboparopHoii padoTe,
Omnpoc Ha 3aHATHUSIX
I1K-9 + + + Otuet no mabopaTopHOit
pabote, Ompoc Ha 3aHATUAX
6. NHTepakTUBHBIE METOABI U (POPMbI OPraHU3ANMUYN 00yUEHU S
He npenycmorpeno PYII

7. JlabopaTopHbIi NPAKTUKYM
Coneprxanue 1a00paTOpHBIX paboOT NpuBeAeHO B Tabmuie 7.1.
Tabnuna 7. 1 — Cogeprkanue 1adboparopHbix paboT

dopmupye
Tpynoe MBbIE
Ha3Banus pa3znenos Coneprxanue 1a00paTOpHBIX padboOT MKOCTb,
q KOMITETEHI]
uu
1 cemecTp
4 TlakeTs! ¥ IpUKIaAHbIE TporpaMmbl | OCHOBBI MOeTMpOBaHus B SystemVue 4 I1K-9
MOJEJIIMPOBAHUSI CUCTEM CBSI3H. Vrtoro 4
5 MonenupoBaHHie KaHAJIOB OFDM — momymsimust 4 OI1K-3,
COBPEMEHHBIX CUCTEM CBS3H. UQPSK 1 GMSK momynsia 4 IK-9
[Ipouenypa nepBUYHON CHHXPOHU3ALUN 4
B LTE.
Crpykrypa dusnueckoro ypoHs LTE
[Tpouenypa cnyqaiinoro nocryna LTE
Uroro 20
Hroro 3a cemecTp 24

8. [IpakTHYeckue 3aHATHUS
ConeprkaHue MpakTHUECKUX padoT mpuBeneHo B Tadnuie 8. 1.
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Tabnuna 8. 1 — Conepskanue MpakTUIECKUX padoT

dopmupye
Tpynoe MBbIE
Haspanus paznenos ConepxaHue MPAKTUYECKUX 3aHATUA  MKOCTb,
q KOMITETEHI]
uu
1 cemectp

3 MogenupoBaHue CIydailHbIX OnTtuManbHOE pacrpeeICHUe 4 OIIK-3
BEJIUYMH U MPOIECCOB WH(OPMAITMOHHBIX TOTOKOB B CUCTEMAaxX

OecrpoBOAHOM Nepeaayn TaHHBIX

Hroro
5 MonenupoBaHie KaHAJIOB Pacder nponyckHOM cCriOCOOHOCTH 4 OIIK-3
COBPEMEHHBIX CUCTEM CBSI3H. OFDMA cucreMm B kaHaie ¢ OepIM

rayCCOBBIM IITYMOM

Pacuet npomyckHO# criocoOHOCTH 4

OFDMA cucreM B kaHaji€ ¢ IJIOCKUM U

CEJICKTUBHBIM 3aMHUPAHUEM.

dopmupoBanre U 00paboOTKa CUTHAIBHO 6

KOJIOBBIX KOHCTPYKIUI

IIUPOKOTIOIOCHBIX CUCTEM

0ecrpoBOAHOTO J0CTYIIA

Uroro 14
Hroro 3a cemectp 18

9. CamocTosiTesibHasi padoTa
Bunsl camocrosiTensHOM paboThl, TPYAOEMKOCTh U OPMHUpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B

tabnuue 9.1.
Tabnuua 9.1 - Bunbel camocToaTenbHONU paboThl, TPYIOEMKOCTh U (hOpMUPYEMbIe KOMITETEHITUN
Tpyno ®opmupy
Bunel caMOCTOATENPHOH  €MKOCT ~ €MbIe
Ha3zBanus pasnenos DopMbI KOHTPOJIS
paboThI b KOMIIETEH
q 101701
1 cemectp
1 CoBpemenHOE [TpopaboTka ITeKIIMOHHOTO 1 OK-1, Ornpoc Ha 3aHATUSIX
COCTOSIHHE TTPOOJIEMBI Marepuana OIIK-3
MOJIEIUPOBAHUS Vitoro 1
TEJICKOMMYHHUKAITMOHHBIX
ceTed U CUCTEM.
2 Ipuniuns! cuctemuoro IIpopaGoTka JeKIIMOHHOTO 1 OK-1, Ompoc Ha 3aHATHUSIX
MOAX0/1a B marepuaia OIIK-3
MOJIEIUPOBAHUU Vitoro 1
3 MogenupoBaHue [TonroroBka k 16 OIIK-3, [omariHee 3aJaHue,
CIIy4aifHbIX BETUYHH U MPAKTHYECKUM 3aHITHIM, I1K-9 Ompoc Ha 3aHATUSIX
TIPOIIECCOB ceMUHapaM
[TpopaboTka ITEeKIIMOHHOTO 1
marepuaia
Uroro 17
4 Tlakets! u mpukinagubie  [IpopaboTka JEKIIMOHHOTO 4  OIIK-3, Omnpoc Ha 3aHATHSIX,
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9.1. Bonpocsl Ha NpopadoTKy JeKIHOHHOTO MaTepuaia
1. OcHoBsl MopenupoBanus B SystemVue

10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa /IUisl OEHKH yCIIeBAeMOCTH CTYICHTOB

11.1. BanjbHble OLEHKHU AJIS1 3J1eMEeHTOB KOHTPOJIsI
Tabmuua 11.1 — banpHble OLIEHKH 7151 3JIEMEHTOB KOHTPOJIS

MIPOTPaMMBI Marepuana I1K-9 Otyet mo naboparopHoO
MOJIETMPOBAHHUA CHCTEM | (3 rere OTUETOR TIO 4 pabote
CBASH. 1abopaTopHBIM paboTam
Uroro 8
5 MonenupoBaHue [ToaroroBka k 32 OK-1, JlomamHee 3aganue,
KaHaJIOB COBPEMEHHBIX MPAKTHYECKUM 3aHATHIM, OIIK-3, Omnpoc Ha 3aHATHSIX,
CHCTEM CBSI3H. ceMHHapam ITK-9 Otyet mo naboparopHo
[TpopaboTka JIEKITMOHHOTO 5 pabore
Marepuasa
OdopmiteHre 0T4eTOB 10 20
naboparopHbIM paboTam
Hroro 57
Hroro 3a cemectp 84
[TonroroBka K 3K3aMeHY 36 DK3aMeH
Hroro 120

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTbl yueOHOU 0asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ Ganin 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
I cemectp
JloMarrHee 3aganue 10 20
Ormpoc Ha 3aHATUAX 10 20
OtueTt no nabopaTopHoii 10 10 10 30
pabore
Hroro makcumym 3a 20 30 20 70
nepuoa
DK3aMeH 30
Hapacratommm urorom 20 50 70 100
11.2. Ilepecuer 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OamioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH TpecTaBiieH B Tabmmie 11.2.
Tabmuma 11. 2 — [Iepecyer 6aIOB B OLEHKH 3@ KOHTPOJIbHbIE TOUKH
baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% 10 89% ot MakcuManabHON cymMMbl OanioB Ha nary KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuManbHOU cyMMBbI 6autoB Ha aaty KT 2
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11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TalnuIle
11.3.

Tabmuna 11. 3 — IlepecueT cyMMbl OaJUTOB B TPAAUITMOHHYIO i MEXKTYHAPOIHYIO OLICHKY

Hrorosast cymma 6aiiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85-89 B (ouensn xoporio)

4 (xopor1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 69 D (ynoBieTBOpUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TE€HO) 60 - 64 E (Hocperctaentio)
2 (HEYROBACTBOPUTEILHO) (1e Hwxe 60 6ammos F (meynoBneTBopHUTEIIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecriedeHre JUCHMIITIMHBI

12.1. OcHoBHasi auTEeparypa
1. Iudposas moOmibHas paguocss3b [Tekcr] : yaeOHOE mocobue st By3oB / B. A. Tankum. - 2-
€ u31., nepepabd. u aon. - M. : Topsyas nunusg - Tenexom, 2012. - 592 c. (nanuuue B Oubnuoreke TYCYP
- 40 5K3.)
2. Iudposas moOunbHas paauocssssb [Tekcr] : yuebHoe mocobue ams By3oB / B. A. IankuH. - 2-
€ u3., mepepad. u gon. - M. : Topstuas muaus - Tenexom, 2012, - 592 c. (nanuuue B 6ubmuoreke TYCYP
- 40 5K3.)

12.2. lonoinuTeIbHAS JIUTEpaTypa
1. BoukoB JL.H., u ap. Cucremsl nuudpoBoit paauocsszu: Y4eOH. mocodue. - M.: Dko-Tpenns,
2005. — 392¢ (nanuuue B 6ubmoteke TYCYP - 42 5k3.)
2. Cucremsl LTE: Jlaboparopusrit npaktukym / Kprokos f. B., lemunos A. S1., ITonosa K. 1O. -
2015. 14 c. [OnexrponHsbIit pecypc] - Pexxum noctymna: http://edu.tusur.ru/publications/4982, cBoOOHBIH.

12.3. Y4eOHO-MeTOANYECKOE NTOCOOUE U POTPaMMHOe o0ecniedeHne

1. MogenupoBanue ycTpoOMCTB JUIsl CUCTEM OecpoBOJHON CBA3M: Meronudeckoe nmocodue s
NPAKTUYECKUX 3aHATUH W OpraHM3allid  CaMOCTOSTEIbHOM paboThl CTYIEHTOB HalpaBlICHHS
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U cucTeMbI CBsizn» / AGeHoB P. P. - 2014. 96 c¢. [DnexTpoHHbBIN
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/3866, cBOOOIHBIH.

2. MopnenupoBaHue YCTPOWCTB JUIsI CUCTEM OECIPOBOIHOM CBs3M: MeTonuveckne yKa3aHus K
naboparopHeIM paboTaM sl CTYIAEHTOB HampasieHus «/H()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U
cucrembl cBsisu» / AbGenoB P. P. - 2014. 60 c. [OnekrponHbli pecypc] - Pexum nmocryma:
http://edu.tusur.ru/publications/3865, cBOOOHBII.

3. OCHOBBI TIOCTPOCHHSI CHCTEM OECIPOBOIHOTO IMHPOKOMOIOCHOTO JIOCTyma: Y4eOHO-
MeTonu4eckoe nocobue st 1aboparopusix pador / Kprokos f. B., Poroxxnukos E. B., [lluGensryt A. A.
- 2015. 49 c. [DnexrponHsii pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/5107,
CBOOOIHBIHN.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. Oobpazoarensusbiii moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, AAnnex

13. MarepuajibHO-TEXHHYECKOe o0ecnedyeHue QU CIUTITHHbI
Aynutopuu 309,313,318 xad. TOP ocHamensr HeoOX0qUMBIM 000pYIOBaHHUEM M TUIICH3UOHHBIM
MIPOrPaMMHBIM 00€CIICUCHUEM TSI IIPOBEICHUS JIA0OPATOPHBIX PabOT W MPAKTHUSCKHUX 3aHATHH.
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14. ®oH OLIEHOYHBIX CPEACTB
DOoH/| OIIEHOYHBIX CPEACTB MPUBEACH B MIPUIIOKEHUH 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPTraHU3ANUN U3yYeHU S U CHUTITHHBI
be3 pekomeH nanuii.
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1. BBenenue
®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpaKTHKHM) M TpPEACTaBIAeT cO00M COBOKYIMHOCTH KOHTPOJIBHO-U3MEPUTENLHBIX MAarepuajoB (TUIOBbIE
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE pabOTHI, TECTHI U JP.) M METOJOB WX MCIOJIb30BaHMS, TIPEIHA3HAYCHHBIX

JUIS U3MEPEHUS YPOBHS JOCTHKEHUS CTYIEHTOM YCTAaHOBJIEHHBIX PE3yJAbTaTOB O0y4EHUSI.
®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCIEBAEMOCTHU U IIPOMEKYTOUHOM aTTECTAI[MU CTYAECHTOB.
[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHON (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B Tadmuie 1.
Tabmuua 1 — IlepedeHp 3aKpeIIeHHbIX 3a IUCHUIUIMHON KOMIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OK-1 CIIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIIEHUIO,  JoMmkeH 3HaTh OCHOBBI MAaTEMAaTUYECKOTO U
aHaJu3y, CHHTE3y MMUTAIMOHHOTO MOJIETTUPOBAHUS; OCHOBBI

OIIK-3 CIOCOOHOCTBIO OCBAaMBaTh COBPEMECHHBIC U TLTAHUPOBAHMUA SKCIICPUMCHTA.
HEPCTIEKTHBHBIE HANPAB/ICHHS PA3BHTHS JloimkeH yMeTh co3/1aBarhb MaTeMaTHecKie
UKTuCC Y UMUTALMOHHBIE MOJEIH YCTPOUCTB U

CUCTEM CBSA3U; aHAJIU3UPOBAThH
IK-9 CIIOCOOHOCTBIO CAMOCTOSATEIBHO BBIIOIHSITD

9KCIIEPUMEHTAIbHBIEC UCCIIEOBAHUS IS
peleHusT HayYHO-HCCIIEA0BATEIbCKUX U
IIPOM3BOACTBEHHBIX 33/1a4 C UCIIOJIb30BAHUEM
COBPEMEHHOM anmnaparypbl 1 METOI0B
UCCIIEI0OBAHMUS, CIIOCOOHOCTBIO y4acTBOBATh B
HAay4YHBIX UCCJIEIOBAHUSX B IPYIIE, CTABUTh
3aJla4M UCCIIeI0BaHUs, BBIOMPATh METO/IbI
AKCIEPUMEHTAIbHON PabOThI

YCTOMUYMBOCTb U UyBCTBUTEIILHOCTD
MOZETH K BO3MYIIEHHUSIM; (DOPMYIINPOBAThH
3aJja4M, KOTOpble HEOOXOAUMO pelaTh
METOAAMM MaTeMaTU4YECKOr0 WK
MMUTALUOHHBIM MOJICTUPOBAHUEM. ;
JloikeH Bi1asneTb COBpEMEHHBIMA
METO/IaMH U TEXHOJIOTHSIMU
MaTeMaTH4eCKOr0 U UMUTALMOHHOTO
MOZIETIUPOBAHHS; HaBbIKAMU IJIAHUPOBAHUS

H IIPOBCACHUS SKCIICPUMCHTA,

OO01re xapakTepUCTUKU IMOKa3aTeled M KPUTEpHEB OLIEHMBAHMs KOMIIETEHIMHM Ha BCeX 3Tamax
IIpUBEJIEHBI B TabnuLe 2.
Tabnuua 2 — O61mue XapakTepUCTUKH MOKa3aTeae 1 KpUTEpHUEB OLIEHUBAHUS KOMIIETEHIUI 10 ITanam

Tloka3arenu u
KpUTEpUHU

3HaTh YMeTb Bnanets

OTtnnuno (Beicokuit OOmanaer ¢paktuueckumu  OOGnagaeT 1uana3oHOM KonTpomupyer paboty,

YPOBEHD) U TEOPETUYECKUMU MPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
3HaHUSAMH B IIpesenax TpeOyeMbIX Il Pa3BUTUSL  COBEPLICHCTBYET JIEHCTBUS
n3ydaeMoil 061acTu ¢ TBOPYECKUX PEIICHUN, paboThI
IIOHMMAaHHUEM T'PaHUL] abcTparupoBaHus
MPUMEHUMOCTH npobsem

Xoporuo (6a30BbIi  3HaeT (axTel, npuHLUIbL, OOnagaeT AMana30HOM bepeT oTBETCTBEHHOCTSH 3a

YPOBEHB) IPOIIECChI, 00mIHe NPaKTUIECKUX YMEHHUH, 3aBepIICHHE 33]1a9 B
MOHATHS B MpeJienax TpeOyeMbIX ISl PELIeHUs]  UCCIIeI0OBAHUH,
u3ydaeMoil obiaactu olpezieNIeHHBIX MPo0IeM B IIPUCIIOCA0INBAET CBOE

00JIaCTH HUCCIIEOBAHMS MOBEJICHUE K
00CTOATEILCTBAM B
peleHny npodieM

VnosnerBopurenbH OO6nanaer 6a30BBIMU Ob6nagaeT OCHOBHBIMU PaGoraet npu npsimom

0 (OpOroBbIH OOIIMMHU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HaOIIOCHUN

YPOBEHB) JUTSL BBITTOJTHEHHST TTPOCTHIX

3aga4d

2 Peanu3zanus KoMIeTeH Ml

2.1 Komnerennus OK-1
OK-1: crtocoOHOCTHIO K a0CTPaKTHOMY MBITIUICHHUIO, aHAJTH3Y, CHHTE3Y.
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st hopMHpOBaHUS KOMIIETEHIIMH HEOOXOANMO OCYIIECTBUTH PsAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIIETEHIIMH, TNPUMEHSAEMBIE Ul OTOTO BHUIABI 3aHATUH M MCIOJNb3YEMBIE CPEICTBA OLICHUBAHMS

MpPE/ICTaBJICHEI B Ta0muiie 3.

Tabnuua 3 — Jransl GOPMUPOBAHUS KOMIIETEHIIUU U UCIIOJIb3YeMble CPEACTBA OLICHUBAHUS

CHUCTEM MHOTOKaHAJIbHOU
CBSI3U.

Bunel 3ansTuii e IIpakTuueckue

Cocras 3HaTh YMmerhb Brnagers
Conepxanue JlokeH 3HaTh: OCHOBHBIE  Jl0JDKEH yMETh: JlomxeH BIaaeTh:
9TaIoB MPUHIUIIBI TOCTPOCHUS aHaJU3UPOBATh CIIOCOOHOCTBIO K

MaTeMaTHYECKUX U MaTeMaTHYeCKHue aObCTpakTHOMY
UMUTAIIMOHHBIX MOJICJIE  aITOPUTMBI PaOOTHI MBIIIICHHIO,
YCTPOWCTB M CUCTEM YCTPOWCTB CHCTEM CBSI3H, KPUTHUYCCKOMY aHAJIU3Y
CBS3U; IPUHIUIIBI BBISIBIISITH JIOITYCTUMBIE pe3yJIbTaToOB
MMOCTPOCHHS COBPEMEHHBIX YCJIOBHUS MPUMEHUMOCTH  MOJICITUPOBAHMS.

MaTeMaTH4ECKOU UJIN
UMUTALIUOHHON MOJEIIH.

e [IpakTHueckue
3aHSTHUS;

e JlaGoparopHbie
3aHATUS;

o Jlexinm;

e CamocrosiTenpHas
pabora;

e JloaroroBka K
3K3aMEHY;

e JlomalrHee 3a/1aHue;
e Ormpoc Ha 3aHATHSIX;
e DK3aMeH;

e JlaboparopHsie
3aHSITHS,

e CamocrosiTeNbHas
pabora;

e JlomalHee 3aj1aHue;
e DK3aMeH;

@opMynMpPOBKA MOKAa3arejiel M KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETEHUHMH NPUBEIACHA B

YMmeTh

o (OO0Onamaer qUara30HOM
MIPAaKTUYECKUX YMEHUH,

3aHITHUS,
e JlaGoparopHbie
3aHATHS;
o Jlexmnm;
e CamocrosTeNnbHas
pabora;
e JloaroroBka K
9K3aMEHY;
Hcnonb3yembie o JlomalrHee 3a1aHue;
cpencTea e Onpoc Ha 3aHATHAX;
OIICHMBAHUS o DK3aMeH;
Tabimue 4.
Tabnuna 4 — [loka3arenu U KpUTEPUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarax
CocraB 3HaTh
OTan4HO e OOmamaer
(BBICOKHH yPOBEHB)  (haKTHYECKUMU M
TEOPETUYECKUMU

3HAHUSAMH B IIpeienax
u3y4yaemoil obaactu c ;

TpeOyeMbIX JJIsl pa3BUTHUS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npo0iem;

Bnaners

e KoHTpomupyer padory,
MIPOBOJINT OIICHKY,
COBEpPILIEHCTBYET
neicTBUs paboTHI;

Xopomo (0a30Bblii | e 3HaeT (aKThI,

YPOBEHD) MIPUHIIMIIBI, TPOLIECCHI,
oO111e ITOHATHS B
npeenax u3ydyaeMon
obJacTu;

VnoBneTBOpuTENbH @ 3HaeT (pakTh,

0 (MMOPOTrOBBIN MIPUHITUTIBI, TIPOIECCHI,

YPOBCHB) 06IIHe TIOHATHS B

Ipeaenax u3ydaeMon
obnacru;
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e OOnamaeTr AMAaNa3oHOM
MPaKTHYECKUX YMEHUH,
TPeOYyEeMBIX IS pelIeHUs
oTpeieNIeHHBIX Mpobiem
B 00J1aCTH UCCIIETOBAHUS

e (O0Oiamaer OCHOBHBIMU
YMEHUSIMH, TPeOyeMbIMU
IUIA BBITTOJIHEHHUSA
MIPOCTHIX 33]1a4;

e beper
OTBETCTBEHHOCTb 32
3aBepIIeHHE 33/1a4 B
UCCIIeIOBaHUH,
MPUCIIOCa0NINBAET CBOE
HOBEJICHUE K
00CTOATENHCTBAM B
peleHnH mpooIeM ;

e Paboraet npu npsMom
HaOIIONEHNH;
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2.2 Komnerenuus OIIK-3
OIIK-3: cmocoOHOCTBIO OCBaWBaTh COBPEMEHHBIC W TEPCIEKTHBHBIC HAMPABICHUS Pa3BUTHUS
HNKTuCC.
s popmupoBaHMs KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJI ATANOB. DTarbl POPMUPOBAHUS
KOMIICTCHIHUHU, MNPHUMCHACMBIC [JII 3TOIO BHIBI 3aHSTUU " HCIIOJIB3YCMBIC CpCACTBA OLCHUBAHUA

MIpeJICTaBJICHbI B Ta0NHIIE 5.
Tabnuma 5 — Dtansl GOpMUPOBaHUS KOMIIETESHIIMH U UCIIOJIB3yEeMbIE CPEICTBA OIICHUBAHUS

Bunrsl 3austuit

MHOT'OKaHAaJILHOM CBs3H,
METOAbI MATEMATHUYCCKOI'O
U UMUTAllMOHHOI'O

TpeOOBaHUS K 3aJa4aM
MOJIETTUPOBAHUS
YCTPOICTB COBPEMEHHBIX

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue JlomkeH 3HaTh: npUHUMIIB!  J{0JKEH yMETh: JlomkeH BIageTh:
3TaIloB MOCTPOEHUS] COBPEMEHHBIX (HOPMYIUPOBATH HaBbIKAMHU

Y MIEPCIIEKTUBHBIX CUCTEM OCHOBHBIE TEXHHUYECKHE  KOMIIBIOTEPHOTO

MPOEKTHUPOBAHUS U
pacueTa aHaJIOTOBBIX,
U (pPOBBIX U

MOJIETTUPOBAHUS, METOAbl  CHCTEM CBSI3U; IPOBOJIUTh  MHUKPOIPOILIECCOPHBIX
pacueTa TUIOBBIX MaTeMaTH4eCKUil aHallu3  yCTPOMCTB CUCTEM CBSI3U;
YCTpOICTB MPOLIECCOB B @HAJIOTOBBIX  AKCIEPUMEHTAIBHOTO
MHOTOKaHAJbHBIX U U POBBIX YCTPOMCTBAX HUCCIEIOBAHUS PaOOTHI

U(PPOBBIX CUCTEM
nepeiadn HHPOpPMAaIH;
COBPEMEHHOE COCTOSTHHE
U(PPOBBIX YCTPOUCTB
dbopmMupoBaHus U
00pabOTKH TPAHCIIOPTHBIX
CUTHAJIOB CHCTEM CBSI3H U
NIEPCIICKTHBHBIC
HalpaBJICHUS Pa3BUTHSL.

e [IpakTnueckue

dbopMupoBaHU,
npeoOpa3oBaHus U
00pabOTKH CUTHAJIOB .

e [IpakTnueckue

yCTpOrCTB I poBoit
CBSI3M B paMKax
UMHUTALMOHHOTO U
MaTeMaTH4eCcKoro
MOJCTTUPOBAHUS;
HaBBIKAMU OIICHKH
BIIMSTHUSL PA3TIMIHBIX
(baKTOpOB Ha OCHOBHBIE
napamMeTpsl KaHAJIOB
U(POBBIX CUCTEM
nepeaadrd HHPOPMaIuH.

e JlaboparopHsbie

3aHATUS; 3aHATHUS; 3aHATHUS;
e JlaboparopHbie e JlaboparopHbie e CamocrosTenpHas
3aHATHUS; 3aHATHUS; pabora;
o Jlekuuu; o Jlekuuu;
e CamocrosiTenbHas e CamocrosiTenbHas
pabora; pabora;
e JlonroroBka K e JlonroroBka K
9K3aMEHY; 9K3aMEHY;
Hcnonb3yemeie e Ortyer no e Ortyer no e Ortyer no
CpeacTna naboparopHoii pabore; naboparopHoii pabore; naboparopHoOit paboTe;
OLICHHBAaHHUA e JlomarrHee 3aaHue; e JlomalrHee 3a1aHue; e JlomalHee 3a/1aHue;

e Ormpoc Ha 3aHATHUSX; e Ormpoc Ha 3aHATHSIX; e DK3aMeH;
e DJK3aMeH; e DK3aMeH;
dopMynupOBKa TOKa3aTejIe M KPUTEPHUEB OIICHUBAHHS JTAHHOW KOMIICTCHIIMM TIPUBEICHA B
Tabnuiie 6.
Tabmuna 6 — [lokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax
Cocrasn 3HaTh YMeTh Bnanets
Ornyno e OOGnanaer e OOnanaer nuanazoHoMm e KoHTpomupyet padory,

(BBICOKUH yPOBEHB)  (haKTHYECKUMU U

TCOPCTUICCKUMU
3HAaHUAMU B IIpECacCiIax

MPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsi pa3BUTHUS
TBOPUYECKUX PELICHUH,

IIPOBOJIUT OLICHKY,
COBEpPIIECHCTBYET
neicTBUS paboTHI;
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M3y4aeMou 00JIacTu C ;

abCTparupoBaHUs
npobiuem;

Xoportro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (TTOPOTOBBIH
YPOBEHD)

e 3HaeT (akThl,
MIPUHIIMITBI, POIIECCHI,
0011IKe TOHATHS B
mpejenax u3ydyaeMon
obmacru;

e 3Haer (akThl,
MIPUHIIMITEI, IPOIIECCHI,
o011ue IoHATHS B
npezaenax u3ydaeMon
obacTu;

e (OO0Onamaer qUaIra30HOM
MPAKTUYECKUX YMEHUH,

TpeOyeMBbIX JJisl PEeLLICHUs
oTpeieNIeHHBIX MpobieM
B 00J1aCTH UCCIICIOBAHUS

e OO0OnagaeTr OCHOBHBIMU
YMEHUSIMH, TPeOyeMbIMH
JUTS BBITIOJTHEHUS
MPOCTHIX 3a/1a4;

2.3 Komnerennus ITK-9

[TIK-9: crmocoOHOCTBIO CaMOCTOSATENEHO BBIMOIHATH SKCIIEPUMEHTAIBHBIE HCCIECIOBAHUS IS
pELICHUs] HAay4YHO-MCCIIEOBATEIIbCKUX W TPOU3BOJCTBEHHBIX 33/1ad C MCIOJIB30BAHUEM COBPEMEHHOM
anmaparypsl U METOJIOB HCCIEIOBAaHUS, CHOCOOHOCTBIO y4YacTBOBaTb B HAy4YHBIX HCCIICJOBAHHAX B
rpyIIe, CTaBUTh 33/1a4l UCCIICIOBAHMS, BBIOMPATh METOJIbI SKCIICPUMEHTAILHOIN paboTHI.

st hopMHupOBaHUs KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBUTH PsiJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIIETCHIIMM, TPUMEHSEMbIe IS 3TOr0 BUABI 3aHATHH M HUCIIOJIB3yeMbIC CpPEICTBA OLICHHBAHUS
IIpeJICTaBIEeHbI B Ta0nuIE 7.
Tabnuua 7 — Otansl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

e beper
OTBETCTBEHHOCTb 32
3aBepIleHHE 33/1a4 B
UCCIICIOBaHNUH,
MIPUCIIOCA0JINBAET CBOE
TIOBE/ICHUE K
00CTOSATEIHCTBAM B
perieHur mpoodIIeM ;

e PabotaeT npu npsiMmom
HaOJIIONEHNY;

Cocras

Conepxanue
JTAroB

3Harb

JlomKeH 3HaTh: COCTOSIHUE
COBPEMEHHBIX
POTPaMMHO-aIapaTHBIX
peleHuii Benymux pupm
B 00J1aCTH Hay4HO-
UCCIIEI0BATENIbCKUX U
NIPOM3BOJICTBEHHBIX 3a/1a4;
IporpaMMHO-amnaparHble
1aTOpPMBI
MOJETUPOBAHUS U
pa3paboTKu yCTPOUCTB U
0JI0OKOB COBPEMEHHBIX U
NEPCIEKTHBHBIX CHCTEM
CBSI3U.

YMmern

JlomkeH yMeThb: BbIOUpATh
METOBbI
DKCIIEPUMEHTAIBHON
paboThI: CaMOCTOATENIBHO
BBITIOIHSATD
HKCIIEPUMEHTAJIbHBIE
UCCIICIOBAHUS AJIs
pEIIeHNs] Hay4HO-
UCCIIEI0BATENIbCKUX U
IIPOU3BOACTBEHHBIX 3a]1a4;
UCIIOJIb30BaTh
COBPEMEHHBIE
IIPOrpaMMHO-aINapaTHble
IaTGOPMBI [T pEeLIeHUs
3aJja4 MaTeMaTUYECKOIo U
MMUTALMOHHOTO
MOJIEJIUPOBAHHUS

Bnaners

JlomxeH BIaaeTh:
HABbIKAMH
AKCIIEPUMEHTAIILHO-
MCCJIEIOBATEIbCKOM
paboThI B 001acTH
YCTPOMCTB CBSI3H,
MIPOrpaMMHUPOBAHUS
MaTeMaTH4eCKUX MOJENeH
U pean3aiuu
MMUTALMOHHBIX MOJENIEN
Ha COBPEMEHHBIX
MIPOrpaMMHO-aNmnapaTHbIX
miargopmax,

Bunsl 3anstui

e [IpakTHueckue
3aHSTHUS;

e JlaboparopHbie
3aHATHUS;

o Jlexiuuy;

e CamocrosTenpHas
pabora;

e JloaroroBka k
9K3aMEHY;
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e IIpaxTHueckue
3aHATHUS;

e JlaboparopHbie
3aHATHS;

o Jlexiuu;

o CamocrosTeapHas
pabora;

e JlonroroBka k
9K3aMEHY;

e JlaGopatopHsble
3aHATHS,

e CamocrosiTenpHas
pabora;
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Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e Ortyer no
nmabopaTopHOi padoTe;
e Ornpoc Ha 3aHATHUSIX;
e DJK3aMCH;

e OrtuyeT o

nabopaTopHOit paboTe;

e Ormpoc Ha 3aHATHSIX;
e DJK3aMecH;

e Otuer no
nabopaTtopHoit pabore;
e DK3aMeEH;

DopMynIMpOBKA IOKA3areyied W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIICTCHI[MM IIPUBEICHA B

Tabimue 8.

Tabnuna 8 — [lokazarenu U KpUTEpUU OIIECHUBAHUS KOMIIETEHIIMU Ha dTarnax

Cocrasn

OT1inuaHo
(BBICOKHI YPOBEHB)

3HaTb

e OOmagaer
(haKTUYECKUMU U
TEOPETUUECKUMHU
3HAHUSMH B ITpe/eiax
U3y4aeMoi 00J1acTH C ;

YMeTs

e OO0najgaer Auana3oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl pa3BUTUS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npobiem;

Bnanets

o KoHTpomupyer pabory,
MIPOBOJIHUT OLICHKY,
COBEpPIIEHCTBYET
JecTBUS paboTHI;

Xoporiro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (TTOPOTrOBBIH
YPOBEHD)

JIeITEIILHOCTH,

e 3HaeT (akThl,
MIPUHIIMITBI, POLIECCHI,
0011IKe TOHATHS B
npezenax u3y4aeMoi
obacru;

e 3HaeT QaKThl,
MIPUHIIMIIEI, IPOIIECCHI,
oO11ue IOHATHS B
Ipeaenax u3ydaeMon
obacTu;

e OOsagaer nuana3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJisl pelIeHUs
OIIpeJIeJIEHHBIX MTPO0bJIeM
B 00J1aCTH UCCIIEJOBAHUS

e OOmagaer OCHOBHBIMHA
YMEHUAMHU, TpeOyeMbIMU
JUISL BBITTOJTHEHHUS
MIPOCTHIX 33]1a4;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS
,Z[JISI pcain3any BBIICIICPCUYUCIICHHBIX 3aaa4 06yqu1/151 HCIIOJIB3YIOTCA THIIOBBIC KOHTPOJIbHBIC
3alaHuA WA UHBIC MATCpHaJibl, HCO6XOI[I/IMLIC JJIA OLICHKH 3H3.HI/II71, YMeHHﬁ, HAaBBIKOB H (I/I.]'II/I) OIIBITa

XapaKTEPU3YIOIMMUX ITaIlbl

O6p330BaTeHBHOI>'I MporpaMmebl, B CJICAYIONIEM COCTABC.

3aMHpPAHUCM.

3.1 Tembl JOMALIHUX 3aJaHU
— Pacnpenenenune nHGOPMAIIMOHHBIX TOTOKOB B CUCTEMax OECIPOBOIHOM TepeIayn TaHHbBIX.

— IIpomyckHas cnocodHocts OFDMA cuctem B kaHalie ¢ OelIbIM TayCCOBBIM IITYMOM.

— IIpomycknas cmnocoObnocte OFDMA cucreM B KaHale € IUIOCKHM U CEJIEKTUBHBIM

e beper
OTBETCTBEHHOCTH 3a
3aBepIIeHHE 33124 B
UCCIIEJIOBAHUH,
pUCIIOCcabIuBaEeT CBOE
MOBEJICHUE K
00CTOATENLCTBAM B
peleHuu IpodeM ;

e PaboraeT npu npsMom
HaOJIIOICHHUH;

(dbopMHUpOBaHUS KOMIIETEHIIMM B TIPOILIECCE OCBOEHUS

— @opmupoBaHue U 00pabOTKa CUTHAJIBHO KOAOBBIX KOHCTPYKUHUN IIMPOKOIOJIOCHBIX CHUCTEM
0eCIpOBOIHOTO JOCTYTIA.

— OcHoBbl MofiENIUpOBaHus B SystemVue

CHCTEMHOTO MOAXO0A.

3.2 Tembl OIPOCOB HA 3AHATHAX

3.3 Jk3aMeHalOHHbIE BONPOCHI
— OCHOBHBIE IPUHIIMITBI TOCTPOEHUS MOJIENeN TeIEKOMMYHHKAIIMOHHBIX CUCTEM.
— Bwuabl MozenupoBaHus, CUCTEMHBIN MOJX0A B MOJCTUPOBAHUH, CYIITHOCTh MSITKOTO U )KECTKOTO

— Mogenu MAapKOBCKHUX CJ'Iy‘-IB.ﬁHBIX nmponeccon
- I[I/ICKpCTHBIe MOJIEIN JIMHEHHBIX CTAallMOHAPHBIX CHUCTEM U CTAUMOHAPHBIX CJ'Iy‘-IaI‘/’IHHX

ImponeccoB

— IIporpammuas cpena Matlab, maker BusyanbHoro mogenuposanus Simulink, nuarepdeiic cpenbl

Matlab, co3ganne u MacKUpoBaHHUE TIOJCUCTEM.
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— Ilporpammuas cpena SystemVue, nakeT BU3yaJbHOrO MoaenupoBanus SystemVue UnTepdeiic
cpensl SystemVue.

— Mopnenu ypoBHs 3B€HA JAHHBIX TEIEKOMMYHUKAIHOHHBIX CHCTEM.

— Mertonbl MOAETUPOBaHUS IIPOTOKOJIOB MHOXKECTBEHHOTO focTyna, [lyaccoHoBckue Moaenu.

— Mertonpl MozenMpoBaHUs IPOTOKOJIOB MHO)KECTBEHHOIO JOCTyNa, MapKOBCKHE MOJENH
IIPOTOKOJIOB MHOKECTBEHHOTI'O JI0CTYIIA.

— Mogenu AMCKpeTHBIX KaHajioB. Mojenu (U3N4eckoro YpOBHS TeJICKOMMYHUKAIIMOHHBIX
CUCTEM.

— Mogenu cUrHanaoB U IOMEX B CUCTEMaX CBSA3U

— Jlunennas monynsauus. JleMonynsuus CUrHaI0B

— OproronanpHoe 4acTOTHOE MyibTUIIeKkcupoBanue (OFDM).

— MHOXECTBEHHBIH JIOCTYI C OPTOrOHaIBbHBIM KoJ10BBIM (CDMA) pa3neneHrneM KaHaJIOB

— MHOXECTBEHHBIH J0CTYI C OpTOroHaIbHBIM 4acTOTHBEIM (OFDMA) pa3aenennem KaHajaoB

3.4 Tembl 1a00paTopHBIX padoT
— OcHoBbl MOziCIMpOBaHUs B SystemVue
— OFDM — Monmynsmus
— UQPSK u GMSK monynsiuu
— Ilpouenypa nepsuunoii cuaxponusanuu B LTE.
— Crpykrypa ¢pusmueckoro yposHs LTE
— IIpouenypa cinyuaitnoro goctyna LTE

4 MeTonnyecKkne MaTepHasbl
Jlnst obecriedeHus mporecca 00ydeHHs W PEIICHHs 3a1ad O0YyUYCHUs MCIOJB3YIOTCS CICIYIOIIIEe
MarepuaIbl:
— METOAMYECKHE MAaTepualibl, ONPEIEISIONIHe MPOLEAYPhl OLCHUBAHUS 3HAHWH, YMCHHH,
HAaBBIKOB ¥ (WMJIM) OIBITA JCATEIBHOCTH, XapaKTEPU3YIOIIMX OTarbl (Op-MUPOBAHHS KOMIICTCHIIUH,
cormacHo 1. 12 paGoveid mporpaMMel.

4.1. OcHoBHas JuTEparypa
1. Hudposas mobmibHas panuocsssb [Teker] : yuebHoe nocobue mist By30B / B. A. I'ankun. - 2-
€ u3., mepepad. u gon. - M. : Topstuas muaus - Tenexom, 2012, - 592 c. (nanwuue B 6ubmmoreke TYCYP
- 40 5K3.)
2. lludposas moOmbHAS pagnocBssh [ Tekct] : yueOHOe mocobue st By3oB / B. A. ankuH. - 2-
€ u31., nepepad. u aon. - M. : Topsuas nunus - Tenexom, 2012. - 592 c. (nanuuue B Oubnuoreke TYCYP
- 40 7K3.)

4.2. lononHUTEIBHAS JJUTEPATypa
1. Bonkos JI.H., u np. Cucrems! nu¢poBoil paanocsssu: YuebH. nocodue. - M.: Dxo-Tpenns,
2005. — 392¢ (manmuue B 6ubmoteke TYCYP - 42 5k3.)
2. Cucrems! LTE: JIaboparopuslit npaktukym / Kprokos f. B., lemunos A. f1., ITonosa K. 1O. -
2015. 14 c. [DnexrponHbIit pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/4982, cBOOOAHBIN.

4.3. YueOHO-MeTOAN4YeCKOe Moco0ue U MpPorpaMMHoe odecreyeHne

1. MonenupoBanue yCTpOHCTB sl cUCTeM OecrpoBOIHOM cBsA3u: Meroauueckoe nocodue amis
NPAaKTUYECKUX 3aHATHH W OpraHW3allid  CAMOCTOSTEIHHOW paboOThl  CTYIEHTOB  HAalpaBlICHHS
«H(OKOMMYHHMKALIMOHHBIE TEXHOJIOIMU U cUCTeMBI CBs3u» / AGeHOB P. P. - 2014. 96 c. [DnexkTpoHHbII
pecypce] - Pexxum mocryna: http://edu.tusur.ru/publications/3866, cBOOOTHBIA.

2. MopnenupoBaHue yCTPOWCTB JUIsl CUCTEM OeCIpOBOJHOM CBsI3M: MeTonndeckue yka3aHus K
naboparopHeiM paboTaM it CTYACHTOB HampapieHus «HQOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U
cuctembl cBsi3u» / AbGenoB P. P. - 2014. 60 c. [DnextponHslii pecypc] - Pexum npocryma:
http://edu.tusur.ru/publications/3865, cB0OOOIHBIH.

3. OCHOBBI TIOCTPOCHHMS CUCTEM OECIPOBOJHOIO IIHPOKOIMOIOCHOTO JOCTyma: Y4eOHOo-
MeTonuueckoe mocodue ais nadoparopHbix padot / Kprokos f. B., Poroxxuaukos E. B., [lluGensryt A. A.
- 2015. 49 c. [DnektpoHHblii pecypc] - Pexum pgocryma: http://edu.tusur.ru/publications/5107,
CBOOOIHBIN.
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4.4. ba3pl 1aHHBIX, HHGOPMAIIMOHHO CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. Oobpazoarensusbiii moptan TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, AAnnex
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