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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. TIpakTHueckoe 3aKpeIIeHNe 3HaHUI U HaBBIKOB MPOEKTHOM M OPraHNU3allMOHHON J1€ATEIbHOCTU
B paMKax NpoQecCHOHAIbHBIX 3aJay MO HAIpPaBJICHHUIO MOJTOTOBKH OOyYalOIIErocs Ha MpuMepe
pa3paboTKu yueOHOTO MPOEKTA.

1.2. 3agauy AUCHUILIUHBI

1. TlpenocraBieHue CTyI€HTaM BO3MOXKHOCTH YYacTHs B BBIIIOJIHEHUU MPAKTUYECKUX MPOEKTOB U
Hay4HO-HMCCIIEA0BATEILCKOM paboTe M0 CO3/1aHUI0 CUCTEM CBSA3H, YCTPONUCTB U IPOrPaMMHBIX MTPOIYKTOB
JUISl KOCMUYECKOM OTpaciu.

2. CrnocoOcTBOBATh MPUMEHEHUIO MOJYyYEHHBIX TEOPETHUYECKUX 3HAHMM Ha MpaKTUKE B XOJe
peanu3aiuu MpoeKTa.

3. Pa3BuTh CIOCOOHOCTH MPEICTABICHUS MPE3EHTANNA U MTyOJIHMYHBIX BBICTYIIJICHUN, MTOJITOTOBKH
TEXHUYECKOH TOKyMEHTAllUU MTPOEKTa, OTYETHOCTH.

4. CdhopmupoBath MpakTUYECKHE HABBIKM KOMaHAHON paOOTHI B XO/I€ PEILICHUS CIOKHBIX 3a/1a4.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumminH: Moy IPOEKTHOM AeSTEIBHOCTH (Mminor).

WNunekc nucuunmnunet: 51.B.03./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-1. Cniocoben
BBITIOJIHSTH
MaTeMaTU4ecKoe 1
KOMITHIOTEPHOE
MOJICIIUPOBAHUE
00BEKTOB U MPOLIECCOB
WH(POKOMMYHHUKAIIMOHH
BIX CETEN U CUCTEM TI0
TUTIOBBIM METOIMKAM
JUTSL peIIeHUs
po(hecCHOHATLHBIX
3a/1a4

IIK-1.1. 3HaeT THIIOBEIE
METOAUKU MaTeMaTUIEeCKOro
MOJICIIUPOBAHUS OOBEKTOB 1
MIPOIIECCOB
WH(POKOMMYHHUKAIIMOHHBIX
CETeH U CUCTEM

3HAET TUIIOBBIE METOIUKU MAaTEMATHUECKOTO
MOJICIIUPOBAHUS OOBEKTOB CETEH U CUCTEM
KOCMHYECKOH CBSI3U

IIK-1.2. YMmeeT BBIIOIHSTE
MaTeMaTU4eCKoe U
KOMITHIOTEPHOE
MOJICIIMPOBAHNE OOBEKTOB U
MIPOIIECCOB
WH()OKOMMYHHUKAITMOHHBIX
CETeH U CUCTEM

YMeeT BBIMOJIHATH MaTEMaTHYECKOE U
KOMITBIOTEPHOE MOJIETTUPOBAHUE OOBEKTOB B
MPUKIIATHBIX porpaMmax

IIK-1.3. Bnaneer HaBBIKaMU
paboThI B cucTEMax
MaTEeMaTHYECKOTO U
KOMITbIOTEPHOTO
MOJICTTUPOBAHUS OOBEKTOB U
MIPOLIECCOB
MH(POKOMMYHHUKAIIMOHHBIX
CEeTeM U CUCTEM

Bnaneet HaBbIKaMu pa60TBI B IPUKJIaAHBIX
nporpamMmmax MaTeMaTu4eCKoro u
KOMIIBIOTCPHOT'O MOJACIIMPOBAHUS 00BEKTOB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero |Cemectpsl
Bunbl yueOHOI e TenbHOCTH
qacoB |5 cemectp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 72 72
IIpaxTHueckue 3aHATUSA 72 72
CamocTrosiTeibHas padoTa 00y4aOmuxcs, B T.4. KOHTAKTHasi 72 72
BHeayJuTOpPHAas paboTa 00y4arolmmnXxcs ¢ npenojgaBarejieM, BCero
[ToaroroBka K 3a4eTy ¢ OLIEHKOH 11 11
Hanucanue otuera o MHAUBUAYAIbHOMY 33 IaHUIO 46 46
[ToaroroBka K TECTUPOBAHUIO 15 15
Oo0masi TpynoeMKoCTh (B 4acax) 144 144
O0mas TpyaoeMKocTh (B 3.€.) 4 4

5. CTpykTypa u coep:KaHue TUCHHNIHHDI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH MPUBEICHA B

Tadimre 5.1.
Ta6ymma 5.1 — Pas3yens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH
Bcero gacos
ITpak. | Cam. dopmupyemsbie
HasBanwus paznenos (TeM) TUCIUILTAHBI (6e3
3aH., 4 | pal., 4 KOMIIETEHIINU
9K3aMEHa)
S cemecTp

CornacoBaHa Ha noptane N2 79510




1 Onpenenenue 1enei u 3a1a4 Tana NpoeKTa - 5 5 [K-1
2 Pa3paboTka (akTyanu3aIus) TeXHHIEeCKOTO - 6 6 ITK-1
3aJIaHMs ITara MPOEKTa
3 IlocTaHOBKa MHAMBUAYAJIbHBIX 33/1a4 B 20 6 26 [IK-1
paMKax BBITIOJIHEHUS dTara MpoeKTa
4 BpINOJIHEHHE UHIUBUIYaJbHBIX 33/1a4 B 40 40 80 IIK-1
paMKax 3Tarna mpoeKTa
5 IloaroToBka oTyeTa O peaau3aluu MpoeKTa 12 9 21 [1K-1
6 3amuTa oTUeTa - 6 6 [IK-1

Hroro 3a cemectp 72 72 144

Hroro 72 72 144

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.U. IO JICKIIHSIM)

TpynoemMkocTb
HazBanus pazneno | Coaeprkanue pa3enoB (TeM) JUCIUTUTHHBI (B dopMupyemsbie
(TemM) TUCTIMIUIUHBI T.4. T10 JICKIIHSIM) (neKIHOHHEIE KOMITETCHITH
3aHATHUSA), U
S cemecTp
1 Onpenenenue neneit |[lorpyxenue B mpoekT. CTparerus HOBOTo - IK-1
¥ 3a/1a4 dTara npoeKTa |poaykra; Pa3paboTka KOHLIENIIMH HOBOTO
MHHOBAIIMOHHOTO MPOJIyKTa.
Hroro -
2 Pazpabotka ITocTpoenue nepesa ueneit; Iloctpoenue - IIK-1
(axTyanu3amms) CTPYKTYpPHOI1 cxembl paboT; [lonroroBka
TEXHUUYECKOTO 3aJjaHMsl | TEXHUUECKOTO 3a7jaHusl; AHAIIN3 PUCKOB
JTana MpoeKTa MIPOEKTa U CIOCOOOB UX MUHUMM3ALIHH.
Hroro -
3 IlocTanoBka Opranusanus padoThI: pacpeescHue 3a1a4d - [TK-1
MHAUBUYaIbHbBIX U poJieil BHYTpU MPOEKTHON KOMAaH/IbI;
3aJa4 B paMKax PaGora ¢ cucremamu ynpaBiaeHUs
BBITNIOJIHEHUSI 3Tana npoektamu; Pa3paboTka kajeHJapHOTO
IIpOEeKTa IJIaHA Ha 3Tall peau3alun
Hroro -
4 BrimonHenue Peanuzanus nHaIuBUAyaNbHBIX 3a0a4 B - IIK-1
VHAMBUYaJIbHBIX COOTBETCTBUU C KaJICHJAPHBIM IJIAHOM
3a/1a4 B paMKax 3Tana |[POeKTa Ha 3Tane; BHeceHne KoppeKTUpOBOK
IIPOEKTA (pu HEOOXOAMMOCTH) B TIEPEUCHD
MHAUBUAYAIbHBIX 3a/1a4 U KaJIEHAapHbIN
wian; Pabota B komanne; [logroroska
€KEHEIEIIbHON OTYETHOCTH O IIPOJEIaHHON
TI0 MPOEKTY paboTe
Hroro -
5 IloarotoBka otyera |IloaroToBka oTyera o MpojeIaHHOM padoTe; - IIK-1
0 peasnin3anuu nmpoekra |[loaroroska mpeseHTanuy U AOKIaaa o
pe3yapTaTax MpOEeKTa Ha dTale pean3aluu;
Pecdrexcus, olieHka ero pe3yabTaToB
Hroro -
4
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6 3ammra oruera

BricTynenue npoeKTHONM KOMaH/IbI IIEpe.T -
aTTECTALMOHHO-3KCIIEPTHOW KOMUCCHEH C
pe3yapTaTaMy pealu3aluy IPOeKTa Ha

stane; [logBeaenne nToros padoTsl B
ceMecTpe.

[K-1

Htoro -

Hroro 3a cemectp -

HUroro -

HaumeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauma 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

Hazpanus paznenos (tem) | HaumenoBanue npakruueckux 3ansatil | Tpynoemkocts, | @opMupyemsble
JUCLUATIIINHBI (cemHnHapoB) q KOMIIETCHIIUU
5 cemecTp
3 IlocTanoBka Uccnenosanue Pi/4 QPSK monema. 20 IIK-1
MHAMBUAYaIbHbIX 3a1a4 B |Mccnenosanne MSK monema.
paMKax BBITTOJTHEHHUS Hccnenosanne QPSK monema
JTana MpoeKTa (kmaccuueckas peanusanus)
UccnenoBanue QPSK monema
(peanmzarus ¢ (ha30BBIM KOJIEPOM)
Hroro 20
4 BpInosHeHUE YacToTHOE MJIaHUPOBAHUE CUCTEM 40 [K-1
WHAVBUIYaAJIbHBIX 347124 B | KOCMHYECKOH CBS3H.
paMKax dTana npoeKTa ONEKTPOMarHuTHas COBMECTUMOCTD
CHUCTEM KOCMHYECKOM CBs3U. Tpaduk u
€MKOCTb CHCTEM KOCMHUYECKOU CBA3H.
Y CTOWYUBOCTD CUCTEM KOCMUYECKON
CBSI3H.
Hroro 40
5 IloaroroBka otyera 0 |Hanmcanue otdera 1o sramy poekra. 12 IK-1
pean3anuy npoeKTa [ToaroroBka K 3aIuTe OTYETA 10 3TAITY
IIPOEKTa
Hroro 12
Uroro 3a cemectp 72
Hroro 72

5.4. JlabopaTopHbIe 3aHATHS

He npegycmorpeHo y4eOHbIM IIIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.6.
Tabnuma 5.6. — Buasl caMmocTosTeIbHON paboThl, TPYJA0EMKOCTh M (HOPMHUPYEMBIE KOMIIETEHITUN
HasBanus pasznenos | Buasl camocrostensHol | TpynoeMkocTs, | @opMupyemsie
@OpMBI KOHTPOJIS
(Tem) TUCUHUTLITUHBI paboThI q KOMIIETCHIINU
S cemecTp
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1 Onpenenenue [ToaroroBka k 3auety ¢ 1 IK-1 3auéT ¢ OlEHKOU
LejeH u 3ajad OLICHKOH
oTalla IIpoeKTa Harmmicanue oTuera mo 2 IIK-1 OTuer no
WHJIUBUYaTbHOMY VHIUBUyaTbHOMY
3aJIaHUIO 3aJIAaHUIO
IToaroroska k 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
2 Pa3pabotka IToaroroBka K 3adery ¢ 2 ITK-1 3a4€T ¢ OLEHKOI
(axTyanmzarus) OIICHKOM
TCXHHUYCCKOT'O Hanucanue oruera no 2 IIK-1 OTyer 1o
3aJlaHMs dTara WHIUBULYaJIbHOMY WHIUBUIYaIbHOMY
IpOCKTa 3aJIaHUIO 3aJJaHUIO
IToaroroBka x 2 I1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 IlocTanoBka ITonroroska k 3auery ¢ 2 ITK-1 3auéT C OLEHKON
WHIUBUyAJIbHBIX  |OLICHKOMN
3a71a4 B paMKax Hammcanne oryera nmo 2 I1K-1 OTyer 1o
BBIIIOJHCHUA 3Talld | yHAMBUYATBHOMY WHIUBUIYaJIbHOMY
[IPOCKTa 3aIaHHIO 3aJIaHUIO
IToaroroBka k 2 [1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
4 BrpinonHeHnue [ToaroroBka k 3auery ¢ 2 ITK-1 3auéT Cc OLEeHKON
WHIUBUIyQIbHBIX  |OLICHKOMN
3a/laq B paMKax Harmmicanune oTuyera mo 36 IIK-1 OTuer no
dTalla MpOCKTa WHAUBUIYATbHOMY WHIUBUyaTbHOMY
3aJIaHUIO 3aJIAaHUIO
IToaroroska k 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 40
5 TlogroroBka IToaroroBka K 3auery ¢ 2 TIK-1 3a4éT C OLlEHKOH
OTYETA O OILIEHKOH
peanmn3anuu Hanucanue oruera no 2 IIK-1 OTyer 1o
pOCKTa VHJIUBUYATbHOMY VWHJIUBUYaTbHOMY
3aJIaHUIO0 3aJJaHUIO
IToaroroBka x 5 I1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
6 3amuTa oTUeTa IloaroroBka k 3a4eTy ¢ 2 IIK-1 3a4éT ¢ OllEeHKOH
OLICHKOM
Hammcanwne oryera nmo 2 I1K-1 OTyer 1o
WHIUBUTyATbHOMY WHUBUIyaTbHOMY
3aJIaHUIO 3aJIaHUIO
IToaroroBka k 2 [1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 72
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Hroro | 72

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
dopmMmupyembie Bunpl yueOHOI nesITeIbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIIMH [Tpak. 3aH. Cawm. pa0.
I1K-1 + + 3auéT ¢ ornenkou, OTyeT No
MHAMBHUYaJIbHOMY 3a/laHuto, TectupoBaHue

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXcs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpecTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbIA
0ast 3a mepuos Bcero 3a
@DopMBbI KOHTPOJIA 6amn Ha 1-yto KT ¢ | ©ann 3a nepuon
mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ cemecTpa
S cemecTp
3a4éT ¢ OIleHKOH 0 0 30 30
Ortuer no 10 20 25 55
WHANBUIYATBHOMY
3a/IaHUIO0
TectupoBaHue 5 5 5 15
Hrtoro makcumym 3a 15 25 60 100
nepuo
Hapacraromum ntorom 15 40 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TadIuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

banel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% oT MakcuMasIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcuManbHOI cymMMbl OaioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY NPEJCTaBIEH B TaOIuIe

6.3.
Ta6mmia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xopomo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

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

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

1. YnpaBienue npoekTamu : ydeOHUK U pakTUKyM uid By30B / A. W. banamos, E. M. Porosa, M.
B. Tuxonosa, E. A. Tkauenko ; mog obmeit penakiueit E. M. Porosoii. — Mocksa : U3naTenbcTBO
FOpaiir, 2020. — 383 c. [DnekTponHBIH pecypc]: — Pexxum moctyna: https://urait.ru/bcode/449791.

2. Texunonoruu nugposoii paguocssazu: OFDM, COFDM, OFDMA, SC FDMA, MIMO: YueGHoe
HarJsAHOE MOocoOMe IJIs JICKIMOHHBIX W MPAaKTUYECKHUX 3aHSATHI, KypCOBOTO NMPOCKTHPOBAHMS,
CaMOCTOSITENIbHOM paboThl CTY/IE€HTOB paJuoTexHHuueckux cnenuansHoctelt / C. B. Menuxos - 2021. 46 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9528.

3. 3y0, A. T. YnpaBneHnue npoeKkTaMu : y4eOHUK U MPaKTUKyM i By30B / A. T. 3y06. — Mockaa :
UznatenscTtBO MOpaiit, 2021. — 422 c. [DnexkTpoHHBIH pecypc]: — Pexum moctyma:
https://urait.ru/bcode/469084.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. AnanoroBoe u nudpoBoe paauopemanue: Yuednoe nocooue / C. B. Menuxos - 2015. 233 c.
[DnexTpoHHBIi pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/5457.

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

1. PanguoBemanue, paauocBsa3b U AJIEKTPOAKYCTHKA: YUeOHO-MeToAu4YecKoe mocodue / A. A.
TutoB, C. B. Meauxos - 2012. 49 c. [DOnexkTtpoHHbli pecypc]: — Pexum npoctyna:
https://edu.tusur.ru/publications/1335.

2. PagnocBsi3p Ha OCHOBE IIYMOIOAOOHBIX CUTHAIOB (YacTh 1): YdueOHO-MeToANMYecKOoe mocodue
10 MaTepuajaM JEKIIMOHHBIX 3aHATUU, TPAKTUUYECKUX 3aHITHH, 11 KYPCOBOTO IMPOEKTUPOBAHUS H
CaMOCTOSITEJIBHOW pabOThI CTYJICHTOB paMoTeXHUYeCKUX cneruanbHocter / C. B. Menuxos - 2014. 32 c.
[DnexTponHbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/4135.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUAIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHUYCHHUSM X 3[0POBbS U BOCHPUATHS HHOOPMALIUH.

JI1s JIMIL ¢ HAPYIIEHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

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

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

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI

8.1. MaTepI/IaJILHO-TeXHI/I‘leCKOC H NMporpaMmMHoe¢ o0ecneuyeHue AJISI MPAKTUYIECKUX 3aHSATHH
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JlaGopaTopus TpynmoBoro mpoekTHOTo oOyuenus / JlabopaTopusi paiHO3JIEKTPOHHBIX CPEICTB
3aIIUTHl TEIEKOMMYHHUKAIIMOHHBIX CHUCTEM: yueOHas ayJquTOpHs AJd HPOBEIECHHUS 3aHATUU
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs IJIs MPOBEACHUS 3aHATHM abopaTopHoro tuma; 634034,
Tomckas o6sacte, T. ToMmck, Bepmmanna ynuna, a. 47, 406 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- Ckanep Canon CanoScan LidelOO USB;

- 'enepatop ['4-218 BY curnanos;

- 'enepatop ['3-109;

- 'eneparop ['4-144;

- I'enepatop I'5-63 (Ne24029);

- I'enepatop ['5-63 (Ne26448);

- PaGoune cranuu Ha 6a3e mpoueccopa Pentium-4 (12 mr.);

- JInnewnbpid ncrounuk nutanus HY3003;

- JInnewnpid ncrounuk nutanus HY3003;

- [Masmpras cranmus Quick 936 ESD;

- Hudporoii ananuzatop cnexkrpa GSP-810;

- Ludposoii renepatop curaanos ['CC-80;

- LHudposoii ociimmtorpad EZ Digital DS 1150;

- Pabouee mecto perynuposmmka C4-1200P;

- Pabouee mecto perynuposmuka C4-1200P;

- Uamepurens UKKIIO «O630p-304/1»;

- MHOroQyHKIIMOHATBHBIN H3MEPUTEIHHO-BRIYMCIUTENbHBIN KoMITIeke National Instruments;

- Ananuzatop cnexkrpa N90OOOF-CFGO0O0S;

- Otnamounsiii Moayss Instant SDR Kit;

- Ocmmmtorpad MSOX3054A;

- [Tpunrep nazepusiii HP LaserJet P2035;

- PaGoune cranuu Ha 6a3e mpoueccopa Pentium - 15 (12 mr.);

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- LibreOffice;

- Microsoft Visual Studio;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- Oracle VirtualBox;

- PTC Mathcad 13, 14;

- Qt Framework Community;

- Qucs;

- Scilab;

VYuebnas mabopatopus WHGOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHasl ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOIro THIA, yueOHas ayauTOpus JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Jlocka maruutHo-MapkepHas BRAUBERG;
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- LMC-100103 3kpan ¢ anektponpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Kommnsrorep;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- GIMP;

- Google Chrome;

- Keil uVision5 (ucnonp3yercs Trial-xomus);

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio;

- Microsoft Windows 7 Pro;

- Microsoft Windows Server 2008;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- Oracle VirtualBox;

- PTC Mathcad 13, 14;

- Qt Framework Community;

- Qucs;

- STM32CubeMX (4.16.0) (ucnonssyercs Trial-Bepcus);

- Scilab;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

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

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

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUEeM CiIyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
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ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHIX C 0OYUYAIOIMUMUCS C HAPYLIEHUSIMH 3peHHsl TIPEIYCMOTPEHO HCIOJIb30BAHUE B
JICKIIMOHHBIX M YUYE€OHBIX ayJIUTOPHSAX BO3MOXKXHOCTH MPOCMOTpPA YIAJICHHBIX 00BEKTOB (HampuMmep,
TEKCTa Ha JOCKE WJHM Cjaiia Ha dKpaHe) MPH MOMOIIH BHIACOYBEIUYUTENCH s KOMPOPTHOTO
MPOCMOTpa.

[Ipu 3aHATHAX C OOYy4YAIONIUMHCSI C HAPYUIEHHUSIMH OMOPHO-ABUTaTEeJbHOI0 ammapara
HCTIOIB3YIOTCS aJbTePHATUBHBIC YCTPOMCTBA BBOJA MH(MOpPMAIMM U JPyTHe TEXHUYECKUE CPENICTBA
npuema/mnepeaadyn yueOHol nHGOpMaIMU B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIbI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIsi | OueHounsie Marepuans (OM)
JUCUHUTLTUHBI KOMIIETEHIIUH
1 Onpenenenue neneit u 3agaa | I1K-1 3auér c onenkort | [lepeuens BompocoB ist
JTamna mpoeKTa 3a4eTa ¢ OI[CHKON
Ortuer no [IpumepHbIil nEepeyeHb
WHJUBUIyaIbHOMY |BapUAaHTOB MHIWBUIyaIbHBIX
3a/IaHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 Pazpabotka (akryanmzamust)  |T1K-1 3auér c onenkort | [lepeuenn BOmpocoB it
TEXHUYECKOI'O 3a/IaHMs 3Tara 3a4eTa ¢ OLEHKON
IIPOCKTa Oruer o IIpuMepHBIii IepeyeHb
WHJUBUIyalbHOMY |BapUaHTOB MHIWBUIyaIbHBIX
3a/1aHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 IlocTa"HOBKa TIK-1 3a4éT C OIlEHKOH Ilepeuenb BOIIPOCOB IJIst
WHJVBHTyalIbHBIX 33]1a4 B 3a4eTa ¢ OLIEHKON
paMKaxX BbIIIOJIHCHHA STala Otuer 1o IIpuMepHBIi IepeyeHb
IpOCKTa VHJIUBUAYaJIbHOMY |BapUaHTOB MHIMBUIYaTbHbBIX
3a/IaHUIO0 3a1aHUI
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 BrInmoyiHeHHE TIK-1 3a4éT C OLIEHKOH [lepeuenb BOIIPOCOB 15t
WHJIUBUTyalIbHBIX 33]1a4 B 3a4eTa ¢ OLIEHKON
paMKax 3Talld IIPOCKTa Oruer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHUBUIyaTbHBIX
3aJaHUIO0 3aJjaHUN
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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5 IloaroroBka oTueTa o ITK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

peanusaiuu npoeKTa 3aueTa C OLEHKOM
Ortuer no [IpuMepHBIii TIEpedeHb
WHAVBHUIYaJIbHOMY |BapUaHTOB MHIUBUIYaIbHBIX
3aJaHUIO 3aJaHuN
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
6 3amuTa oT4yera [K-1 3auét c ouenkoit  |IlepedyeHp BompocoB st
3a4eTa ¢ OLCHKOM
Ortuer no [IpuMepHBIii TEpeUeHb
WHAVBHUIYaJIbHOMY |BapUaHTOB MHIUBUIYaIbHBIX
3aJaHUI0 3alaHui
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJIaHUN

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Ha3naueHue onepanuu cKpeMOIMPOBaHUS TOTOKA JTAHHBIX:
1. I CHUKEHUS TTOJIOCHI ITPOITYCKAHUSI CUCTEMBI CBSI3U;
2. 1514 NOBBILLIEHUS HEpPreTHYeckoi 3(h(PEeKTUBHOCTH CUCTEMBI IIepeayn;
3. g ynydiieHus: CTaTUCTHYECKUX CBOMCTB MOTOKA (BBIPaBHUBAHHUE BEPOSITHOCTEHN MOSIBICHUS
0 u 1) n obecnieyeHrss yCTOMYMBOCTH CUCTEMbI CHHXPOHU3ALINN;
4. Jlns yBeNMYEHHsI CKOPOCTH NIEPENAYN JaHHBIX.
2. Haubonee nomexoycTOWYUBBIN BUIT IUGPOBOI (pa30BOM MaHUTTYIALIUU:
1. Pi/4 PSK;
2. BPSK;
3. QPSK;
4.16 QAM.
3. HauBbicuryto CKOpOCTh Miepejaun U3 MePEUNCICHHBIX MOAYIISIIIMM 00ecTieYnBaeT:
1. BPSK;
2. BFSK;
3. 8 PSK;
4. 16 PSK.
4. KaHanpHO€ KOAMPOBAHUE UCTOJIb3YETCS JIIS:
1. O6Hapy>xeHus 1 UCTIpaBICHUs OIMOOK NepeauH;
2. CoxkpamieHust o0beMa repeaBaeMbIX TaHHBIX;
3. B 0OCHOBHOM /151 IPEOTBPAILEHNS] HECAHKIIMOHUPOBAHHOTO JIOCTYTIA;
4. UckitoueHus: MeXCUMBOJIbHOU nHTepdepeniuun (MSI).
5. CoBpeMeHHas TEXHOJOTUS OCHOBAaHHAs Ha MCHOJb30BAHUU aJropuTMa OBICTPOTO
npeobpaszoBanusa Oypwe (FFT):
1. CDMA;
2. TDMA;
3. OFDM;
4. MIMO.
6. CoBpeMeHHasl TEXHOJIOTHS, TO3BOJISAIONIAs W/WIN: CHU3UTh BEPOATHOCTH OMIMOOYHOIO MpUEMa,
MOBBICUTH CKOPOCTh MepeAaun JAHHBIX, CHU3UTh TPeOyeMoe OTHOIIEHUE CUTHA/IIyM, OOpOThCS
C MHOTOJTy4€BOCTHIO M (PEIMHIOM KaHAJIOB:
1. OFDM;
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2. MHoroanteHHas TexXHojorus nepeaadn ganaeix (MIMO);
3. CeepxmupoxkomnofiocHas cBsa3b (UWB);
4. CDMA.

7. OTIMYUTENBHON OCOOCHHOCTHIO TEXHOJIOTHHU KOJOBOTO pasieiieHus kaHaioB (CDMA)
SBIISETCS:
1. BBeaeHue 3alMTHOTO UHTEPBAJIA;
2. [IpuMeHeHne MOMEX0yCTOMYMBBIX KOJOB;
3. IlpumeHeHne BBICOKOYPOBHEBON MOAYJIALINY;
4. KoppensiimonHasi 00paboTKa CUTHAIA.

8. Ilpu nekoanpoBaHUU CBEPTOUYHBIX KOJOB UCIOJIb3YETCS:
1. BBeaeHue 3aliMTHOTO UHTEPBAJIA;
2. [IpuMeHeHnEe MOMEX0YCTOMYMBBIX KOJOB;
3. IlpumeHeHne BBICOKOYPOBHEBOW MOMYJIALINY;
4. KoppensiimonHasi 00paboTKa CUTHAIA.

9. Ilpu nekoaupoBaHUU CBEPTOUYHBIX KOJOB UCIOJIb3YETCS:
1. Anroput™m O6bIcTpOro ipeodpazoBanus ypee (FFT);
2. Anroput™m Butep0u;
3. Onepanus ckpeMOJIUpOBaHUS MOTOKA TAHHBIX;
4. MHOroaHTeHHasi TEXHOJIOTUS.

10. YBenuueHnne M30BITOYHOCTHU JJI MOBBIIIEHUS MOMEXOYCTOWYMBOCTH KOJa B CUCTEMax

peaIbHOTO BPEMEHHU CACPKUBACTCS:
1. YpoBHEM HCMIOIB3YyEMON MOAYJISIINY;
2. CHI>KEHUEM pealTbHOM CKOPOCTH NEpeaadyu JaHHBIX;
3. CHIKEHUEM DHEPTUU TIepeIaBaeMbIX CUMBOJIOB (OUTOB);
4. MeXCUMBOJIBHOM HHTEP(hEpPEHITHCH.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Ocob6ennoctu auddepennnanbHON OMHAPHOH (a30BON MAHUIYJISIMH.

Ocob6ennoctu auddepennnanbHoM KBagpaTypHOi (Ha30BOi MAHUTYJIISAIHH.

Ocob6ennoctu auddepeHnnanbHoM KBaapaTypHoi (pa30Boi MAHUMYJIISIMU CO cABUToM Pi/4.
Oco0eHHOCTH MHOTOTIO3UIIMOHHOM YaCTOTHOM MaHUTTYJISIIUH.

OCoOEHHOCTH MaHUMYJISIIIUN ¢ MUHUMaNIbHBIM cABUToM (MSK) 1 rayccoBcKoi MaHUMYJISIIIUU C
MUHHMAJIbHBIM CJIBUTOM.

Oco0eHHOCTH KBaJpaTypPHOH aMIUTUTYIHOW MaHMITYJISIIUH.

. CpaBHUTeNbHAs XapaKTepUCTHKa 3(P()EKTUBHOCTH MCIOJIb30BAHUS MOJOCHl YAaCTOT M
HHEPTreTUUYECKUX XAPAKTEPUCTHUK MEPEIATUMKOB MPU PAJIMOCUTHANAX C PA3IUYHBIMU BUIAMHU
MaHMITYJISUH.

Nk W=

~ o

9.1.3. IIpuMepHBbIii NepedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHU I

1. OcoGeHHOCTH MAaHUTTYJIAIIMN C MUHUMAJIBHBIM cIBUTOM (MSK) 1 raycCcOBCKOI MaHUITYJISIIUN C
MUHUMAaJIbHBIM CJIBUTOM.

2. Oco0eHHOCTH KBaAPaTyPHOU aMILTUTYTHOW MaHUITYJISIUH.

. CpaBHUTeNbHAs XapakTepucTHKa 3((PEKTUBHOCTH HCIOJb30BAHUSA IOJIOCHI YacTOT M

HSHEPTreTHUUYECKUX XapaKTEPUCTUK MEPEeIaTunKOB IMPHU paJlOCUTHATAX C PA3JIMUYHBIMU BHIAMU

MaHUIYJISUH.

Oco0eHHOCTH YaCTOTHBIX IJIAHOB CUCTEM KOCMHYECKON CBS3H.

. HnTepdepeHnoHHbIe TOMEXH Ha COBNAAAIOIINX YaCTOTaX B CUCTEMaXx CBSI3U

[98)

O

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC

npotokon Ne 4 or«16 » 11 2023 .
COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce

3aBemyromuii Beiyckaromnieit kag. PTC A.A. MemepsikoB  CoriacoBaHo,
5bbb058c-a625-4513-
8e7f-25eb16694704

3aBenytomuii obecrnieunBatomieit kag. PTC A.A. MemepsikoB  CoriaacoBaHo,
5bbb058c-2625-4513-
8e7f-25eb16694704

HavanpHuk y4eOHOTO yripaBiacHUs N.A. Jlapuommna CoriacoBaHo,

¢3195437-a021-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Houent, xad. PTC

B.A. I'pomoB

CornacoBaHno,
bbaa5b2b-4¢38-4841-
a5bb-85f9ddafe277

Crapmuii mpenonaBarens, kag. PTC

J1.0. HoznpeBaTbix

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

PA3PABOTAHO:

Homent, kag. PTC

B.A. I'pomoB

Pazpabotano,
bbaaSb2b-4c38-484f-
aSbb-85f9ddafe277
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