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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
pa3paboTKK MHHOBAIIMOHHOTO MPOEKTAa, KOTOPBI MOXKET CTaTh OCHOBOMW ISl CO3JaHHs CTapTarna.

1.2. 3agauy AUCHUILIUHBI

1. TlpenocraBieHue cTyeHTaM BO3MOXXHOCTH YYacCTHUs B BBIMOJHEHUHU PEabHBIX MPAKTUYECKUX
MPOEKTOB M HAYy4YHO-UCCJIENOBATEIHCKOM paboTe MO CO3/JAaHUI0O HOBBIX TEXHOJOTHUH, METOIHUK,
MaTepHUaIoB, CUCTEM, YCTPOMCTB U MPOTPAMMHBIX MPOIYKTOB.

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.03.71B.02.02.

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

NHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaTbl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
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 METOAMKHN MAaTEMAaTHUYCCKOI'O
MOJICJIUPOBAHUS 0OBEKTOB
MH(POKOMMYHHUKAITUOHHBIX CETEH

IIK-1.2. YMmeeT BBIIOIHSTE
MaTeMaTU4eCKoe U
KOMITFObTEPHOE
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
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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 3amuTa oTueTa BricTynienue npoeKTHONM KOMaHIbI TIEpeT - IK-1
aTTECTALMOHHO-3KCIIEPTHOW KOMUCCHEH C
pe3ysbTaTaMu peaan3aluy MpoeKTa Ha
stane; [logBeaenne nToros padoTsl B
ceMecTpe.
Hroro -
Hroro 3a cemectp -
Hroro -
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuna 5.3. — HauMeHoBaHue NpakTUUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (tem) | HaumenoBanue npaktuueckux 3ausatuil | Tpynoemkocts, | PopMupyemsele
JUCLUTIINHBI (cemHnHapoB) q KOMIIETCHIIUU
5 cemecTp
3 IlocTaHOBKa Uccnenosanue Pi/4 QPSK monmema. 20 IIK-1
MHIUBUyanbHbIX 33124 B |MccnenoBanue MSK monema.
paMKax BBIIIOJIHEHUS UccnenoBanue QPSK monema
JTana npoeKkTa (kmaccuyeckasl peanuzanus)
UccnenoBanue QPSK monema
(peanu3zaryst ¢ (a30BBIM KOJIEPOM)
Hroro 20
4 BpInosHeHUE YacToTHOE MJIaHUPOBAHUE CUCTEM 40 ITK-1
WHAMBUYaAIbHBIX 33a/1a4 B |MOOMJIBHOM CBSI3U. DJIEKTPOMarHUTHAs
paMKax JTara IpoeKTa COBMECTUMOCTb CUCTEM MOOMIbHON
cBs3U. Tpaduk U eMKOCTh CUCTEM
MOOUJILHOU CBA3H. Y CTOMYUBOCTD
CUCTEM MOOMJILHOM CBSI3U
Hroro 40
S IloaroroBka oryera 0 |Hammcanue ordera 1o stamy IpoeKTa. 12 IK-1
pean3anuy npoeKTa IToaroroBka K 3aliuTe OTYETA 10 3TAILY
IIPOEKTa
Hroro 12
Hroro 3a cemectp 72
Hroro 72

5.4. JlabopaTopHbIe 3aHATHSA

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.5. KypcoBoii nmpoekT / KypcoBasi padora

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 KOMIETEHITUN
HasBanus pasznenos | Buasl camocrostensHol | TpynoeMkocTs, | @opMupyemsie
@OpMBI KOHTPOJIS
(Tem) TUCUHUTLITUHBI paboThI q KOMIIETECHIINU
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. 3y0, A. T. YipaBneHnue npoekTamu : y4eOHUK U pakTUKyM s By30B / A. T. 3y6. — Mockaa :
UznatenscTtBO MOpaiit, 2021. — 422 c. [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://urait.ru/bcode/469084.

3. T'ankun, B. A. lludposas moOuipHas paanocBs3b : yueOHoe mocooue / B. A. Nankun. — 2-¢
u31., iepepad. u gom. — Mocksa : ['opstuas muaus-Tenexom, 2017. — 592 c. [DnexTpoHHBIH pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/111041.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

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

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Texnonoruu nudposoit paguoceszu: OFDM, COFDM, OFDMA, SC FDMA, MIMO: Yuye6Hoe
HarJIsiHOE MOoCcOoOue I JEeKUHOHHBIX U MPAaKTUYECKUX 3aHSITUM, KypCOBOrO MPOEKTUPOBAHUS,
CaMOCTOSITEJIBHOW pabOThI CTYJICHTOB paMOTeXHUYeCKUX cneruanbHocTer / C. B. Menuxos - 2021. 46 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/9528.

2. MobuibHast paOCBsI3b: YYBCTBUTEIBHOCTh AHAJIOTOBBIX U HU(PPOBBIX IPUEMHBIX YCTPOUCTB,
SHEpreTUvecKas u crekTpanbHas 3p(GEeKTUBHOCTh Pa3IMYHbIX BHI0B MAHUITYJISIINY, cOaTaHCUPOBAHHBIH
nymiekc: YueOHoe nocodue ist IeKIMOHHBIX U MPAKTHYECKUX 3aHATUH, KypCOBOTO IPOEKTUPOBAHMS,
CaMOCTOSITEJIBHOW pabOThI CTYJICHTOB paMOTeXHUYeCKUX cneruanbHocter / C. B. Menuxos - 2018. 54 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8906.

3. MoOunbHas paguocBsA3b: LIYMOBBIE XapaKTEPUCTHUKH, CIEKTpalbHAas U dHEpreTudyeckas
3¢ dexTuBHOCTD, cOATAaHCUPOBAHHBIN AyIUIEKC: YdueOHOe MocoOue i JICKIIMOHHBIX U MPAKTHYECKHUX
3aHATUH, KYpCOBOTO NPOEKTUPOBAHUSA, CAMOCTOSATENIbHONW PabOThl CTYJEHTOB PAaAMOTEXHHUUYECKHUX
cnenuanpHocter / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/5113.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUAIIbI ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYarOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
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1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe o0ecredeHue Al NPAKTHYEeCKUX 3aHATHI

JlaGopatopusi rpynmoBOro MpoeKTHOro odyuenus / Jlabopatopusi paagnuodIeKTPOHHBIX CPEIICTB
3aIUTHl TEJIEKOMMYHUKAIMOHHBIX CUCTEM: ydeOHas ayJauTOpHs IS HPOBECIACHHS 3aHATUU
MPAKTUYECKOTO THUIA, yueOHast ayAUTOpUs ISl NPOBEACHUS 3aHATUM J1abopaTopHoro tuma; 634034,
Tomckas obnactp, r. Tomck, Bepmmnanna ynuna, a. 47, 406 ayn.

Ornrcanne UMEIOIIErocss 000Py10BaHMUS:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop I'4-218 BY curnanos;

- I'eneparop I'3-109;

- I'eneparop 1'4-144;

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

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

- Paboune cranmmu Ha 6a3e nmporeccopa Pentium-4 (12 mir.);

- JIunennbi ucrounuk nutanus HY3003;

- JIunennbi ucrounuk nutanus HY3003;

- [MastmeHas cranmus Quick 936 ESD;

- lIudporoii ananmzatop ciekrpa GSP-810;

- ludporoii rerepatop curnanos ['CC-80;

- udporoii ocrirmnorpad EZ Digital DS 1150;

- Pabouee mecto perynuposimka C4-1200P;

- Pabouee mecto perynuposimka C4-1200P;

- Usmepurens UKKIIO «O0630p-304/1»;

- MHOTO(YHKIIMOHAIEHBIA N3MEPUTENFHO-BRIYUCIUTENbHBIN KoMIUTeKe National Instruments;

- Anaimzatop criektpa N9OOOF-CFGO005;

- Otnagounsiit Mmoxyis Instant SDR Kit;

- Ocmmmorpad MSOX3054A;

- [IpunTep nasepubiit HP LaserJet P2035;

- PabGoune cranuum Ha 6ase nporeccopa Pentium - i5 (12 mir.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[Iporpammuoe 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;
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VYuebnas nmabopatopus WHPOPMAIIMOHHBIX TEXHOJIOTHHN: ydeOHasl ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOro THIA, yueOHas ayauTOpus JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocs 000pya0BaHuUs:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 3kpan ¢ anektponpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Kommnsrorep;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe 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) (ucnonwssyercs Trial-Bepcus);

- Scilab;

8.2. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToN0KEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocmekr, 1. 40, 233 ayn.;

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

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- 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

OcBoeHue AUCHUINIMHEBL JIMIaMU C OIrpaHUYC€HHBIMU BO3MOXKHOCTAMMU 3JO0POBbA U MHBAJIWJIaMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM 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.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIIUH
1 Onpenenenue neneit u 3agaa | I1K-1 3auér ¢ onenkort | [lepeuens BompocoB ist
JTana MnpoeKkTa 3aueTa C OLEHKOM
Ortuer no [IpumepHbIil nEepeyeHb
WHJUBUIyaIbHOMY |BapUAaHTOB MHIWBUIyaIbHBIX
3a/1aHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
2 Pazpabotka (akryammzamust)  |T1K-1 3auér c onenkort | [lepeuenn BOmpocoB it
TEXHUYECKOI'O 3a/IaHMs 3Tara 3a4eTa ¢ OLEHKON
IIPOCKTa Oruer o IIpuMepHBIil IepeyeHb
WHJUBUJIyaIbHOMY |BapUaHTOB MHIWBUIyalIbHBIX
3a/IaHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
3 IlocTa"HOBKa TIK-1 3a4éT C OIEeHKOH Ilepeuenb BOIIPOCOB IJIst
WHJVBHTyalIbHBIX 33]1a4 B 3a4era ¢ OLIEHKON
paMKaxX BBIIIOJIHCHHA STala Otuer 1o IIpuMepHBIil IepeyeHb
pOCKTa VHJUBUAYaJIbHOMY |BapUaHTOB MHIMBUIYaTbHbBIX
3a/IaHUIO0 3a1aHUI
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
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4 BrInoJIHEHHE ITK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

MHAMBHUyaJIbHbIX 3314 B 3a4eTa ¢ OLCHKON
paMKax sTalla IpOeKTa Ortuer no [IpuMepHBIii TIEpedeHb
WHJVBUIyaIbHOMY |BApWAaHTOB MHIWBHIyaIbHBIX
3aJaHUIO 3aJaHuN
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
5 IloaroroBka oT4eTa o ITK-1 3auér ¢ onenkort | [lepeuens BOmpocoB Jist
peanusaiuu npoeKkTa 3a4eTa ¢ OLCHKOM
Ortuer no [IpuMepHBIii TEpeUeHb
WHJUBUIyaIbHOMY |BApUAaHTOB MHIWBUIyaIbHBIX
3a/IaHUIO0 3a1aHUI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
6 3amuTa oT4yeTa [K-1 3auét c ouenkoit  |Ilepedyenp BompocoB st
3a4eTa ¢ OLIEHKON
Ortuer no [IpumepHbIil nepeyeHb
WHJUBUIyaIbHOMY |BapUAaHTOB MHIWBUIyaIbHBIX
3a/1aHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

[xana oneHku cHPOPMUPOBAHHOCTU OTACIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — lUlkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (bparMeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE pUMEHEHHE
yMEHHE HaBBIKOB
4 (xopo11o) ot 70% 1o c(OpMHPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIEIIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTIebHbBIE coJiepxKarue coJiepKallue
CyMMBbI 0ajuioB | mpoOIemMbl 3HaHUS OTJIEIbHbBIE OT/IeTbHbIE
poOeIbl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHE CHCTEMaTHYECKOE
CYMMBI 0aJIoB 3HAHUS NpUMEHEHNE
HABBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase

(HEYTOBJIETBOPUTEIHLHO ) | KITH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT

(yI[OBJ'IeTBOpI/ITeJ'ILHO) H3yquHLIﬁ QJICMCHT COACPIKAHUA PCIIPOAYKTUBHO: IIPOU3BOJIBHO

BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
NENCTBUIX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHUM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUITIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHUIIINHBIL.

4.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

. Haznauenue orcpanuu CerM6J'II/IpOBaHI/I$I IIOTOKAa JaHHBIX:

1. Ins cHUKEHUS TIOJIOCHI TPOITYCKAHUS CUCTEMBI CBSI3U;

2. J151g MOBBILIEHUS HEPTeTUYeCcKOM 3(h(PEeKTUBHOCTH CUCTEMBI Mepeayu;

3. i ynydilieHus CTATUCTHYECKUX CBOMCTB MOTOKA (BbIPaBHUBAHKE BEPOSTHOCTEH MOSIBICHHUS
0 u 1) u obecnieyeHrss yCTOMYMBOCTH CUCTEMbI CHHXPOHU3ALINH;

4. JInst yBeIHUEHUSI CKOPOCTH MEPEeIayu TaHHBIX.

. HauGonee momexoycToi4uBsii BUJ HUPPOBOM (Pa3oBoi MaHUMYIISIUH:

1. Pi/4 PSK;
2. BPSK;
3. QPSK;
4.16 QAM.

. HaI/IBBICI_Hy'IO CKOPOCTSB II€pcaadun U3 NnepCUrCIICHHBIX MO,Z[y.]'IHI_II/Iﬁ obecreynBaeT:

1. BPSK;

2. BFSK;

3. 8 PSK;

4. 16 PSK.

KananbHOE KOAMPOBAaHUE UCTIONB3YETCS JIJIS:

1. OGHapy>xeHus U UCTIpaBICHUS OIIHMOOK NMepeauH;

2. CokparnieHus oobeMa nepeaBaeMbIX JaHHBIX;

3. B OCHOBHOM 15l IPEIOTBPAIICHHS HECAHKIIMOHUPOBAHHOTO JOCTYTIA;
4. Uckirouenus: MeXcUMBOJIbHOU nHTepdepenimun (MSI).

. COBpeMCHHaH TCXHOJOI'nA OCHOBAaHHAAd Ha HCIIOJIb30BaAaHHH aJIrOPUTMaA 6LICTp01"O

npeodpaszoBanusa Oypwe (FFT):
1. CDMA;
2. TDMA;
3. OFDM;
4. MIMO.

. COBpeMCHHaH TCXHOJIOT'HA, ITIO3BOJIAIOIIAA /WA CHU3UTH BCPOATHOCTD OIIIMOOYHOTO npucmMma,
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MOBBICUTH CKOPOCTh MepeAaun JaHHbIX, CHU3UTh TPeOyeMoe OTHOIIEHUE CUTHA/IIYM, OOpOThCS
C MHOTOJTy4€BOCTHIO U ()EIMHIOM KaHAJIOB!
1. OFDM;
2. MHoroanTeHHas TexXHoj0rus nepeaadn ganaeix (MIMO);
3. CeepxmupoxkomnofiocHas cBsa3b (UWB);
4. CDMA.

7. OTINYUTENbHON OCOOCHHOCTHIO TEXHOJIOTHHU KOJOBOTO pasiesieHus kaHaimoB (CDMA)
SABIISETCS:
1. BBeaeHue 3alIMTHOTO UHTEPBAJa;
2. [IpuMeHeHne MOMEX0yCTOMYMBBIX KOJOB;
3. IlpumeHeHne BBICOKOYPOBHEBOW MOAYJIALINY;
4. KoppensimimonHasi 00paboTKa CUTHAIA.

8. Ilpu nekoaupoBaHUU CBEPTOUYHBIX KOJOB UCIOJIb3YETCS:
1. BBeaeHue 3alIMTHOTO UHTEPBAJa;
2. [IpuMeHeHne MOMEX0YCTOMYMBBIX KOJOB;
3. IlpumeHeHne BBICOKOYPOBHEBOW MOAYJIALINY;
4. KoppensiimonHasi 00paboTKa CUTHAIA.

9. Ilpu nekoaupoBaHUU CBEPTOUYHBIX KOJOB UCIOJIb3YETCS:
1. Anroput™m O6sIcTpOTo TipeodpazoBanus ypee (FFT);
2. Anroput™m Butep0u;
3. Onepanus ckpeMOJIUpoBaHUs MTOTOKA TAHHBIX;
4. MHOroaHTeHHasi TEXHOJIOTUS.

10. YBenuueHnne M30BITOYHOCTHU JJI MOBBIIIEHUS MOMEXOYCTOWYMBOCTH KOJa B CUCTEeMax

peaIbHOTO BPEMEHHU CACPKUBACTCS:
1. YpoBHEM HCMIONIB3YyEMON MOAYJISIINY;
2. CHI>KEHUEM pealTbHOM CKOPOCTH NEpeaadyu JaHHBIX;
3. CHIKEHUEM DHEPTUU TIepeIaBaeMbIX CUMBOJIOB (OUTOB);
4. MexXcUMBOJIBHOM HHTEP(hEpEHITHEH.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Ocob6ennoctu auddepennnanbHON OMHAPHON (a30BON MAHUIYJISLMH.

Ocob6ennoctu auddepennnanbHoM KBagpaTypHoi (ha30BOi MAHUTYJIISAIHH.

Ocob6ennoctu auddepeHnnanbHoM KBaapaTypHoi (pa30Boi MAHUMYJIISIMU CO cABUTOM Pi/4.

Oco0eHHOCTH MHOTOTIO3UIIMOHHOM YaCTOTHOM MaHUTTYJISIIUH.

OCoOGEHHOCTH MAaHUMYJISIIIUN ¢ MUHUMaIIbHBIM cABUToM (MSK) 1 rayccoBckoi MaHUMYJISILIUU C

MUHHMAJIbHBIM CJIBUTOM.

Oco0eHHOCTH KBaJpaTypHOH aMIUTUTYIHOW MaHMITYJISIIUH.

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

. OCOOEHHOCTH YaCTOTHBIX IJIAHOB CHCTEMbI MOOMIIbHOM cBsizu NMT-450.

9. OCco0GEeHHOCTH YaCTOTHBIX IJIAHOB CHCTEMBI MOOMIIbHOM cBsi3u GSM.

10. OnHOpoaHAs COTOBAs CTPYKTYpa CUCTEM MOOUIILHOM CBSI3H.

N kR

[o¢]

9.1.3. IlpuMepHBIii NepeyeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHU I

. OCO0EHHOCTH MHOTOMO3UIIMOHHON YaCTOTHON MaHUITYJISIIHH.

. Oco0eHHOCTH MaHUTTYJIAIIMU C MUHUMAIBHBIM cIBUTOM (MSK) 1 TaycCcOBCKOI MaHUITYJISIIUN C
MUHUMAaJIbHBIM CJIBUTOM.

Oco0eHHOCTH KBaIpaTypHOU aMIUTUTYTHOW MaHUITYJISIINH.

CpaBHHUTENbHAd XapaKTepUCTHUKA 3P(PEKTUBHOCTU HCHOJb30BAHMUSA MOJOCHl YAaCTOT HU
HHEPTreTUUYECKUX XapaKTEPUCTUK MEePEeIaTuuKOB IMPHU paJuOCUTHATAX C PA3IMUYHBIMU BHIAMHU
MaHUIYJISUH.

Oco0eHHOCTH YaCTOTHBIX TUTAHOB CHCTEMBI MOOMIIBHOMU cBsi3n NMT-450.

Oco0eHHOCTH YaCTOTHBIX TUTAHOB CHCTEMBI MOOMIIBHOM CBsI3n GSM.

OnHOpoHAs COTOBAs CTPYKTYypa CUCTEM MOOMIIBHOM CBSI3H.

WuTepdepeHinoHHbIe TOMEXH Ha COBMAIAIONIUX YACTOTaX B COTOBBIX CUCTEMAX CBSA3HU

G

PN
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
nportokon Ne 5  or« 1 » 12 2022r.

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

N.0O. nayasibHUKA y4eOHOTO yIpPaBIICHUS 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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