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[IpakTuueckue 3aHATHS 72 72 4acoB
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OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMBbI MPOMEKYTOUHOHN aTTECTALUS Cemectp
3ader ¢ OlIEHKOM 5

Tomck
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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 quctumiinH: Moayib TEXHOJIOTHYECKOTO MPeIPUHUMATENBCTBA.

HNunexce nucuumaunel: b1.B.3.J1B.2.2.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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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[TIKC-1. Criocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
I/I(l)OKOMMYHI/IKaIII/IOHHBI
X CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKUM 3a1aHUEM
C UCIIOJIB30BAaHUEM
CPEACTB aBTOMAaTU3aLAN
IMPOCKTUPOBAHUA

ITIKC-1.1. 3HaeT npyUHLMIIBI
paboThl U OCOOEHHOCTH
OpTraHU3aI[ul COBPEMEHHBIX
CHUCTEM MOOWJIBHOM CUCTEM
CBSI3H, CIIOCOOBI OLIEHKHU
pa3MepoB 30H OOCITYKUBAHUS
0a30BEIX CTAHIUH,
0COOEHHOCTH YaCTOTHOTO
TJIAaHUPOBAHMS, CTIOCOOBI
pacyeTa 3JIEKTPOMarHuTHOM
COBMECTHMOCTH ¥ OIICHKU
Tpaduka B Kiactepe 0a30BbIX
CTAHIIUM, OCHOBHBIC
CTaHapPTHl MOOWIIBHOU CBS3H

3HaeT MPHUHIUITEI pA0OTHI U OCOOCHHOCTH
OpTraHU3aIul COBPEMEHHBIX CHCTEM
MOOUIIBHOM CHUCTEM CBSI3U, CIIOCOOBI OIEHKH
pa3MepoB 30H 00CITyKMBaHUS 0a30BBIX
CTaHIIUH, 0COOCHHOCTH YaCTOTHOTO
TUTAHUPOBAHHSI

[IKC-1.2. YMeeT npuMeHATH
Ha MPaKTUKe METO/IbI aHATN3a
U pacyeTa OCHOBHBIX
XapaKTepUCTUK CUCTEM
MOOMJILHOM CBS3M; HA OCHOBE
TEXHUUYECKUX XapaKTEePUCTUK
HMMEIOIIEHCS anmapaTypsl
pa3pabaTbIBaTh U BHEIPSTH
COOTBETCTBYIOIIYIO
TEXHUUYECKOMY 3aJIaHUIO0
CTPYKTYpY KJ1acTepa CUCTEMBI
MOOWMIIBHOM CBSI3U C YU4ETOM
AKOJIOTMYECKOM
0€30macHOCTH, POBOIUTH
HATYPHBINA HKCIIEPUMEHT IO
M3MEPEHUIO OCHOBHBIX
XapaKTEPUCTUK 0A30BBIX U
MOOWIBHBIX CTAHIINA

YMeeT MPUMEHSTh Ha MTPAKTUKE METOTBI
aHaJIM3a U pacyeTa OCHOBHBIX XapaKTEPUCTHK
CHUCTEM MOOWIBHON CBSI3H

IIKC-1.3. Bnageer
MIPOTrPaMMHBIMU CPEJICTBAMU
aBTOMAaTH3aluU
MIPOEKTUPOBAHUS JIEMEHTOB U
YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM

Bnaneer IMporpaMMHbBIMHU CpCACTBAMU
aBTOMAaTu3aluu MPOCKTUPOBAHUA 3JICMCHTOB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmure 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AMCIUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero |Cemectpsl
Bunbl yueOHOI e TenbHOCTH

qacoB |5 cemectp

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 72 72

IIpaxkTHueckue 3aHATUSA 72 72
3
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CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 72 72
BHeAYIMTOPHAas padoTa 00y4alIMXCcs ¢ MpenojaaBarTesieM, BCero
[ToaroTroBka K 3a4eTy ¢ OLIEHKOH 11 11
Hanucanue otuera no MHAUBUAYAIbHOMY 3aIaHUIO 46 46
[ToaroroBka Kk TECTHPOBAHUIO 15 15
Oo0masi Tpyn0eMKoOCTh (B 4acax) 144 144
O0mas TpyaoeMKocTh (B 3.€.) 4 4

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

[Ipak. | Cam. Beero wacos dopmupyembie
HasBanus pa3nenoB (Tem) TUCHUTLTAHBI (6e3
3aH., 94 | pa0., 9 >ksamena) KOMITCTCHITUH
S cemecTp
1 Onpenenenue ueneu v 3aaay Tana NpoekTa |- 5 5 [IKC-1
2 Pa3paboTka (akTyanu3alys) TeXHHIYECKOro |- 6 6 [TKC-1
3a/IaHMs dTara MpoeKTa
3 IlocTaHOBKAa MHAMBUAYAIBHBIX 3a7a4 B 20 6 26 IIKC-1
paMKax BBITIOJTHCHHS dTara MpoeKTa
4 BpInoJIHEHHE UHIUBUAYaJIbHBIX 3a/1a4 B 40 40 80 [IKC-1
paMKax dTara ImpoeKTa
5 IloaroroBka oTyeTa o peanus3anuu nmpoekra |12 9 21 [MKC-1
6 3amuTa oTueTa - 6 6 [MKC-1
Hroro 3a cemectp|72 72 144
Hroro|72 72 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6mmmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

TpynoemMKocThb
Haspanwus paznenoB | CojaepikaHue pasenos (TeM) JUCIUILTAHBI dopmupyembie
(TeM) IUCHUTUIMHBI (B T.4. 10 JICKITUSM) (eKUnOHHbIC KOMIIETCHIINU
3aHATHUSA), U
S cemecTp
1 Onpenenenue uenei |[lorpyskenue B mpoekt. CTpaTerus HOBOro - [IKC-1
W 3a71a4 dTarna npoeKTa |mpoaykra; PaspaboTka KOHIIEMIIUU HOBOTO
MHHOBALIMOHHOTO ITPOYKTA.
Hroro -
2 Pa3pabotka IToctpoenue nepea neneu; [locrpoenune - [MKC-1
(axTyanu3anus) CTPYKTypHOI cxembl padoT; [logroroska
TEXHUYECKOTO 3a/IaHMsI | TEXHUYECKOTO 3a/1aHusl; AHAIN3 PUCKOB
JTana MnpoeKkTa MPOEKTa U CIIOCOO0B X MUHUMU3AIIHH.
Hroro -
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3 ITocranoBka Opranuzanus paboThl: pacrpeaercHue 3a1a4 [MKC-1
WHIUBUTy ATbHBIX Y poJiel BHYTPH MPOEKTHON KOMaH/IbI;
3a/1a4 B paMKax Pabora c cucremMamu ynpaBieHUsI
BBITIOJIHCHHMS dTAIa npoektaMy; Pa3paboTka kajieHIapHOTo
IIPOEKTa IUTaHA Ha 3Tall pealn3aluu
Hroro
4 BeinonHeHnue Peanuzanus MHAMBUAYAIBHBIX 3a7a4 B IIKC-1
WHJUBUTyaIbHBIX COOTBETCTBUU C KaJIEHJAPHBIM ILJIAHOM
3a/lay B paMKax 3Tana |[IpoeKTa Ha 3Tarne; BHeceHne KOppeKTHPOBOK
MPOEKTa (mpu HEOOXOAMMOCTH) B NIEPEUECHb
WHJUBUTyalbHBIX 33]1a4 U KaJeHAapHbIN
wian; Pabora B komanze; [loaroroeka
€XEHEJIEIIbHON OTYETHOCTH O IIPOJEIIAHHOU
0 MPOEKTY paboTe
Hroro
5 IoaroroBka otyeta |IloaroToBka oTuera o mpojeIaHHON padboTe; TIIKC-1
0 peanuzanuu npoekra |[loaroToBka npe3eHTanuu 1 10KiIaaa o
pe3yibpTaTax MPOEKTa Ha JTale pean3aluu;
Pednekcus, olieHka ero pe3yjabTaToB
Hroro
6 3amuTa oTyeTa BricTymuienne npoekTHOM KOMaH/IbI epe/T [MKC-1
aTTECTAIMOHHO-3KCIIEPTHOM KOMUCCHUEN C
pe3yJibTaTaMy peaiu3aliy MpoeKTa Ha
srane; [logBenenne nToroB paboThl B
ceMecTpe.
Hroro
Hroro 3a cemectp
Hroro
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)
HasBanus paznenos (tem) | HanmenoBanue npakrtudeckux 3ansatuil | Tpynoemkocts, | Dopmupyemsbie
JUCLIUTUTUHBI (cemuHapoB) q KOMIIETCHIIUU
5 cemecTp
3 IlocTanoBka Uccnenosanue Pi/4 QPSK moznema. 20 ITKC-1
MHIUBUyanbHbIX 33724 B |ccnegoBanne MSK Mozaema.
paMKax BBITTOJTHEHHUS Hccnenosanne QPSK monema
JTamna npoeKkTa (kmaccuyeckasl peanuzanus)
UccnenoBanue QPSK monema
(peanuzarus ¢ Gpa3zoBBIM KOAECPOM)
Hroro 20
4 BpInosHeHUE YacToTHOE MJIaHUPOBAHUE CUCTEM 40 IKC-1
WHAUBUAYAIbHbIX 33/1a4 B | MOOMJIBHOM CBSI3U. DJIEKTPOMarHUTHAs
paMKax 3Tara IpoeKTa COBMECTUMOCTb CUCTEM MOOMIBHOMN
cBs3U. Tpaduk U eMKOCTh CUCTEM
MOOUIILHOU CBA3H. Y CTOMYUBOCTD
CUCTEM MOOMIILHOM CBSI3U
Hroro 40

CornacoeaHa Ha noptane N2 63068




5 IloaroroBka otyera 0 |Hanumcanue oTdera 1o 3Tamy IIpOeKTa. 12 [KC-1
peanusaiuu npoeKTa [ToaroroBka K 3amiurTe OTYETa [0 3TAIY
IIPOEKTa
Hroro 12
Hroro 3a cemectp 72
Hroro 72

5.4. JlabopaTopHbIe 3aHATHUSA

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM IIIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauia 5.6 — Buasl camocTosITeNIbHOM paboThl, TPYA0EMKOCTh U (pOpMHUpyeMble KOMIETEHIIMH
HasBanus pasznenos | Buasl camoctostensHol | TpynoeMkocts, | @opmupyeMbie
@DOpMBI KOHTPOJIA
(TeM) TUCHUTUIMHBI paboThI q KOMIIETEHITUU
5 cemecTp
1 Onpenenenue IToaroroBka K 3a4eTy ¢ 1 [IKC-1 3auéT C OLEHKON
1eyen u 3agaq OIICHKOMU
orara IIpOeKTa Hanucanue otyera no 2 [IKC-1 Otuer o
WHJUBUTyaTbHOMY WHUBUTyaIbHOMY
3a/IaHUIO0 3a/IaHUIO0
IToaroroBka K 2 IIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
2 Pa3pabotka [ToaroroBka k 3auety ¢ 2 [IKC-1 3auéT ¢ OlleHKOU
(axTyanuzaus) OLIEHKOM
TEXHUYCCKOIo Hanucanue otyera no 2 IKC-1 Ortuer o
3aJlaHus STara HHIVBUIYAIILHOMY WHIWBUYaJILHOMY
MIpOCKTa 3aJaHHUIO 3aJaHUIO
IToaroroBka k 2 [IKC-1 TectupoBanue
TECTUPOBAHUIO
Uroro 6
3 Ilocta"HOBKa IToaroroBka K 3a4ery ¢ 2 IIKC-1 3a4éT C OIlEHKOHU
VHJIUBUIYaTbHBIX  |OLIEHKOM
3a/1a4 B pamKax Hanwncanne otyera no 2 [IKC-1 Ortuer o
BBIIIOJIHCHUA 3Talld | yHIUBULYAIIBHOMY AHIWBUYaJIbHOMY
IIpOCKTa 3aJIaHUIO 3aJaHHUIO
IToaroroBka x 2 TIKC-1 TectupoBanue
TECTUPOBAHUIO
Uroro 6
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4 BpinonHenue [ToaroroBka k 3auery ¢ 2 [IKC-1 3auéT Cc OLEeHKOI
WHIUBUIyAIbHBIX  |OLICHKOM
3a/laq B paMKax Harmmicanune oTuera mo 36 IIKC-1 OTuer no
dTalla MpoCKTa WHAUBUIYATbHOMY WHJIUBUYaTbHOMY
3aJJaHUIO 3aJJaHHIO
IToaroroska k 2 [IKC-1 TectupoBanue
TECTUPOBAHUIO
Htoro 40
5 TlogroroBka IToaroroBka k 3auery ¢ 2 I[IKC-1 3a4éT C OIlEHKOHU
OTYETA O OILIEHKOH
peanmn3anuu Hanucanue oryera no 2 TIKC-1 OTuyer no
pOCKTa VHJIUBUYaTbHOMY VHJIUBUYaTbHOMY
3aJIaHHIO 3aJIaHUIO
IloaroroBka x 5 TIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
6 3amuTa oTUeTa [ToaroroBka k 3a4eTy ¢ 2 TIKC-1 3a4éT ¢ OLlEHKOH
OLICHKOM
Hammcanne oryera nmo 2 TIKC-1 OTyer no
WHJUBUTyATbHOMY WHIUBUTyATbHOMY
3aJIaHUIO 3aJJaHHIO
IToaroroBka k 2 I[IKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
dopmupyembie Bunsl yueOHOM AesTenbHOCTH
®opmBbI KOHTPOIIS
KOMITETCHIIUH [pak. 3aH. Cawm. pa0.
IIKC-1 + + 3auéT ¢ oneHkou, OTyeT No
VHIMBHyaIbHOMY 3aJIaHuI0, TecTupoBaHue

6. PeiiTunronas cucrema AJISl OHCHKH yCII€EBA€MOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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N . MakcumManbHbIN
MaxkcuManbHbIN MaxkcuManbHbIN
0aJut 3a mepuoI Bcero 3a
®opMBbI KOHTPOJIS 6amr Ha 1-yto KT ¢ | ©amn 3a mepuon
mexay 2KT u Ha ceMecTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEII cemecTpa
5 cemecTp
3auéT ¢ OlLICHKOU 0 30 30
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Oruer 1o 10 20 25 55
WH/IMBUIYTbHOMY

3a/1aHUIO0

TectupoBanue 5 5 5 15
Hroro makcumym 3a 15 25 60 100
(58} (i}

Hapacratomum utorom 15 40 100 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmia 6.2 — Ilepecuet 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOIh

banbl Ha ATy TEKYIIEro KOHTPOJIS Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3.

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPECTaBIEH B TaOIHUIEe

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY

Hroroas cymma 6asios,

Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)

4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)

3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO)

Hwuxe 60 0amios

F (meynoBnerBopureabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOBHas JaUTEpaTypa

1. YnpaBneHue mpoeKTamu : y4eOHHMK U IPaKTUKyM s By30B / A. U. banamos, E. M. Porosa, M.
B. TuxoHnoBa, E. A. Tkauenko ; mox obmieii pexakmueit E. M. Porosoii. — Mocksa : M31aTeascTBO
HOpaiit, 2020. — 383 c. [DnekTpoHHBIN pecypc]: — Pexum mocryna: https://urait.ru/bcode/449791.

2. yo, A. T. YopaBrneHnue npoekTamu : y4eOHUK U IpakTHKyM Juis By30B / A. T. 3y6. — Mockaa :
NznatrenscTtBOo MOpaiit, 2021. — 422 c. [DnexktpoHHBIUH pecypc]: — Pexum poctymna:
https://urait.ru/bcode/469084.
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3. T'ankun, B. A. lludposas MmoOUIIbHAST paANOCBs3h : yueOHOe mocobue / B. A. Tankun. — 2-e
u3 ., mepepad. u pon. — Mocksa : ['opsiaas muaus-Tenexom, 2017. — 592 c. [DnekTpoHHBIH pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/111041.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. AnanoroBoe u rudpoBoe panuosenianue: Yueonoe nmocooue / C. B. Menuxos - 2015. 233 c.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/5457.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI


https://urait.ru/bcode/449791
https://urait.ru/bcode/469084
https://e.lanbook.com/book/111041
https://edu.tusur.ru/publications/5457

1. Texnonoruu nudposoit paguoceszu: OFDM, COFDM, OFDMA, SC FDMA, MIMO: Yue6Hoe
HarJIsiJHOE MocoOue IJd JEeKUHOHHBIX U MPAaKTUYECKUX 3aHSITHUM, KypCOBOrO MPOEKTUPOBAHUS,
CaMOCTOSITEIBHON pabOTHI CTYJICHTOB panoTeXHU4YeCKuX cneruanbHoctert / C. B. Menuxos - 2021. 46 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9528.

2. MobuibHasi paAMOCBsI3b: YyBCTBUTEIBHOCTh AHAJIOTOBBIX U LU(PPOBBIX TPUEMHBIX YCTPONCTB,
SHEpreTudeckas u crekrpanbHas 3pGEeKTUBHOCTh Pa3IMYHbIX BUI0B MAHUITYJISIIINY, cOaTaHCUPOBAHHBIH
nymiiekc: YueOHoe nmocodue isl IeKIMOHHBIX U MPAKTUUYECKUX 3aHATUH, KypCOBOTO IPOEKTUPOBAHMUS,
CaMOCTOSITEIBHON pabOTHI CTYJICHTOB paMoTeXHUYeCKuX cneruanbHocter / C. B. Menuxos - 2018. 54 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/8906.

3. MoOunbHas paguocBsA3b: IIYMOBBIE XapaKTEPUCTHUKH, CIEKTpalbHas U dHEpreTudyeckas
3(pdexTUuBHOCTD, cOATAaHCUPOBAHHBIN AyIUIEKC: YdueOHOe MocoOue i JCKIMOHHBIX U MPAKTHYECKUX
3aHATUH, KYpCOBOTO NPOEKTUPOBAHUSA, CAMOCTOSATENIbHONW PabOThl CTYJEHTOB PAaAUOTEXHUUYECKHUX
cnenuanpHocted / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/5113.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUEe MAaTEPHaJIbl i1l CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM X 3[J0POBBS U BOCHPUATHS HHOOPMALIUY.

Jl1s1 JIMI ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUH NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa 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. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

JlaGopatopusi rpymnmoBOro MpoeKTHOro odyueHus / Jlabopatopusi paauodIeKTPOHHBIX CPEIICTB
3aIUTHl TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM: y4deOHas ayauTOpHs Ui NPOBEACHUS 3aHITHH
MPAKTUYECKOTO THUIA, yueOHast ayAUTOpUs IJIisl NPOBEACHUS 3aHATUM J1abopaTopHoro tuma; 634034,
Tomckas obnactp, r. Tomck, Bepmmnanna ynuna, a. 47, 406 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- 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 I'5-63 (Ne26448);

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

- JIunennb ucrounuk nutanus HY3003;

- JIunennbi ucrounuk nutanus HY3003;

- [MastmeHas cranmus Quick 936 ESD;

- Hudposoii ananuzatop criekrpa GSP-810;

- ludporoii rerepatop curnanos ['CC-80;

- Hudposoii ocunmnorpad EZ Digital DS 1150;
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- Pabouee mecto perynuposmmka C4-1200P;
- Pabouee mecto perynuposmuka C4-1200P;
- Uamepurens UKKIIO «O630p-304/1»;

- MHOroQyHKIIMOHATBHBIN H3MEPUTEIBHO-BRIYMCIUTENbHBIN KoMITIeke National Instruments;
- Ananuzatop cnexkrpa N90OOF-CFGO0O0S;

- Otnamounsiii Moayss Instant SDR Kit;

- Ocmmmmorpad MSOX3054A;

- [Tpunrep nazepusiii HP LaserJet P2035;

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium - 15 (12 mr.);
- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.
[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 TEXHOJIOTHHN: ydeOHasl ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOIro THIA, yueOHas ayIuTOpHs JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, TomMckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 3Dkpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KarMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- GIMP;

- Google Chrome;

- Keil uVision5 (ucnonb3yercs Trial-xomus);

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio;

- Microsoft Windows 7 Pro;

- Microsoft Windows Server 2008;

- Mozilla Firefox;
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- 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 U MPOrpaMMHOe o0ecneyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

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

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiﬁiiﬁ;ﬁf/Es (rem) igﬁﬁgfggr;: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Onpenenenue ueneit u 3agay | ITKC-1 3a4éT C OLIEHKOH [lepeuenb BOIIPOCOB 15t
JTana npoeKkTa 3a4eTa ¢ OLIEHKOM
Oruer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIUBUIYyaTbHBIX
3aJaHUIO0 3aJjaHUN
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 Pazpabotka (akryamuzanus)  |[1IKC-1 3auér c ouenkoir  |Ilepeuenr BonmpocoB it
TEXHUYECKOI'O 3a/IaHMs 3Tana 3a4eTa ¢ OLEHKOM
[IPOCKTa Otuer 1o [IpumepHBIil nepedeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIUBUIYyaTbHBIX
3aJaHUIO0 3aJaHUI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 IlocTanoBka IIKC-1 3auér c ouenkoil  |Ilepedenp BonpocoB s
WHJUBUTyalIbHBIX 33]1a4 B 3a4era ¢ OLEHKOM
paMKax BBIIIOJIHEHUA JTalla OtueT 1Mo [IpumepHsIil nEpeYEHb
HPOCKTa VH/IUBUYaJIbHOMY |BapHaHTOB WHIMBUIYaTbHbBIX
3aJaHUIO0 3aJaHuI
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
4 Brimonnenue TIKC-1 3a4éT ¢ OLlEeHKOH [Iepeuens BOIIPOCOB 1Ist
WHJUBUTyalIbHBIX 337124 B 3a4eTa ¢ OL[EHKOM
paMKax 5Talla IpOCKTa OtueT 1o [IpumepHsIil nEpeyeHb
WHUBUIyaIbHOMY |BapUaHTOB WHIUBUIYyATbHBIX
3aJaHUIO0 3aJaHuI
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
5 IlogroroBka oryera o IIKC-1 3auér c ouenkoil  |IlepedyeHp BonpocoB s
peanu3aluu MNpoeKTa 3a4eTa ¢ OLEHKOM
Oruer o [IpumepHBIil nepeueHb
WHUBUIyaIbHOMY |BapUaHTOB WHIWBUIYyATbHBIX
3aIaHUTIO 3aJaHuN
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
6 3amuTa oT4yera [KC-1 3auét c ouenkoil  |IlepedyeHb BonpocoB s

3a4yeTa C OLIEHKON

Otuer o [IpumepHBIil nepeueHb
WHJVBHIyaJIbHOMY |BAPWAHTOB MHIWBHyaIbHBIX
3aJIaHUTIO 3aJaHuN

TectupoBanue [IpumepHBIii nepedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCHUITIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. HasznaueHue onepary CKpeMOJIMPOBAaHUS MOTOKA JaHHBIX:
JI71st CHUKEHUS TT0JI0CHI TPOITYCKAaHUSI CUCTEMBI CBSI3H;
J1st moBBILLIEHUS SHEPreTUYECKO (D (PEKTUBHOCTH CUCTEMBI IIepeayn;
s ymydIneHus: CTaTUCTHYECKUX CBOMCTB MOTOKA (BRIpaBHUBAHUE BEPOATHOCTEH mosiBiIeHUs 0
u 1) u obecrnieueHus: yCTOMUMBOCTH CUCTEMbI CUHXPOHHU3AIUY;
st yBenuueHusi CKOpOCTH Mepeiayu TaHHBIX.
2. HaumbGomnee momMexoyCTOMUMBBIN BUJT ITM(DPOBOI (ha30BOM MAHUITYIISAIUH:
Pi/4 PSK;
BPSK;
QPSK;
16 QAM.
3. HauBbICHIyIO CKOPOCTH TIEpPEAaun U3 MEPEUUCICHHBIX MOAYJISAINI 00ecTieunBacT:
BPSK;
BFSK;
8 PSK;
16 PSK.
4. KananbHO€ KOAMPOBAHUE UCTOJIb3YETCA JIJIS:
OOGHapy>KeHUs U UCTIPABIICHUS OIIMOOK Iepeavmn;
Coxkpaiienus oobeMa nepejaBaeMbIX JaHHBIX;
B ocHOBHOM a7151 ipe0TBpaIeHHs] HECAHKIIMOHUPOBAHHOTO TOCTYIIA;
Ucknrouenus mexxcumBoibHOM nHTepdepentnn (MSI).
5. CoBpeMeHHas TEXHOJOTUS OCHOBAaHHAs Ha MCHOJb30BAHUMU aJIropuTMa OBICTPOTO
npeoOpazoBanus Oypwe (FFT):
CDMA;
TDMA;
OFDM;
MIMO.
6. CoBpeMeHHasi TEXHOJIOTHS, MO3BOJISAIONIAs W/WIN: CHU3UTh BEPOATHOCTH OIIMOOYHOIO MpUEMa,
MOBBICUTH CKOPOCTh MepeAaun JaHHbIX, CHU3UTh TPeOyeMoe OTHOIIEHUE CUTHAN/IIYM, OOpOThCS
C MHOTOJTy4€BOCTHIO M ()E€IMHIOM KaHAJIOB:
OFDM;
MHoroaHTeHHas TeXHOJIOTHS niepenaun gaHHeix (MIMO);
CaepxmupoxomnosocHas cBsa3b (UWB);
CDMA.
7. OTIMYUTENBHON OCOOCHHOCTBIO TEXHOJIOTHHU KOJOBOTO pasieiieHus kaHaimoB (CDMA)
SBIISETCS:
BBenenue 3aMTHOrO UHTEpPBAa;
[IpruMeHeHne NnoMexoyCTOMYMBBIX KOJIOB;
[IpruMeHeHne BEICOKOYpPOBHEBOW MOTYJISILIUM;
Koppensuronnas 06paboTka curHana.
8. Ilpu nekoaupoBaHUU CBEPTOUYHBIX KOJOB UCIOJIb3YETCS:
BBeneHue 3aMTHOrO HHTEpPBAa;
[IpuMeHeHrne NnoMexoyCTOMYMBBIX KOJIOB;
[IpruMeHeHne BEICOKOYpPOBHEBOW MOTYJISILIUM;
Koppensuronnas 06paboTka curHana.
9. Ilpu nekoaupoBaHUU CBEPTOUYHBIX KOJOB UCIOJIBb3YETCS:
AnroputMm O0bIcTpOro ipeodpazoBanus ypse (FFT);
Anroput™m Butep6u;
Onepanus ckpeMOJIUPOBaHUS TOTOKA TaHHBIX;
MHoroanteHHasi TEXHOJIOTHS.
10. YBenaudeHnue M30BITOYHOCTH JJIsI TOBBIMICHUS MOMEXOYCTOWYMBOCTH KOJa B CHCTEMax
peaIbHOTO BPEMEHHU CACPKUBACTCS:
YpoBHEM UCITIOIB3YEMOM MOIYJISLINH;
CHUXEHHEM peaibHON CKOPOCTH TMepeladn JaHHbIX;
CHIKEHHEM dHEPruu Nepe1aBacMbIX CHMBOJIOB (OUTOB);
MexcuMBOJIBLHON HHTEp(EPEHITHEH.
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9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

Ocobennoctu auddepeHnnanbHoi OMHapHOU (Pa3zoBON MAaHUMYIISIIUH.

Ocobennoctu quddepeHInansHoM KBaApaTypHOi (ha30BOM MaHUITYJISIIHH.

Ocobennoctu auddepeHnnanbHoi KBaapaTypHoi (ha30Boil MAaHUITYIISIIIUK ¢O ciBUroM Pi/4.
Oco0eHHOCTH MHOTOMO3UIIMOHHOM YaCTOTHOM MaHUTTYJISIIUH.

Oco0eHHOCTH MaHUMYJISIUU ¢ MUHUMaNbHBIM cABUroM (MSK) 1 rayccoBcKoil MaHUITYJISIIUH C
MUHUMAJbHBIM CIIBUTOM.

Oco0OeHHOCTH KBaIpaTypHOU aMIUTUTYAHON MaHUITYJISIIHH.

7. CpaBHUTeNbHAs XapakTepucTHka >((PEeKTUBHOCTH HCIOJIb30BAHUSA MOJIOCHI YAaCTOT H
HHEPTeTHUYECKUX XAPAKTEPUCTUK MEPENaTUUKOB MPHU PaJUOCUTHATAX C PA3JIMUYHBIMU BHAAMHU
MaHUTYJISIUH.

8. Oco0eHHOCTH YaCTOTHBIX MJIAHOB CHCTEMbI MOOMIIbHOI cBsizu NMT-450.

9. OcoO6EHHOCTH YaCTOTHBIX TUIAHOB CUCTEMbI MOOMIIbHOM cBsizu GSM.

10. OpHOpoaHAas COTOBAs CTPYKTypa cUCTeM MOOUIILHOU CBS3H.

NhRPOND =

N

9.1.3. IlpuMepHbIii NepeYeHb BAPDMAHTOB HHAUBHAYAJIbHbBIX 3aaHUH

—_

. Oco0eHHOCTH MHOTOITO3UIIMOHHOMN YaCTOTHON MaHUITYJISIIINH.

2. OcoOeHHOCTH MaHUMYJISLIMY ¢ MUHUMaIbHBIM c1BUroM (MSK) 1 rayccoBcKoi MaHUITYJISLIMU C
MUHUMAaJIbHBIM CJIBUTOM.

Oco0eHHOCTH KBaJpaTypPHOH aMIUTUTYTHOW MaHMITYJISIIUH.

CpaBHUTENbHAsT XapaKTepHUCTHKA 3(P(PEKTUBHOCTH HCIOIB30BAHHUS IOJIOCHI YaCTOT H
HHEPIreTUUYECKUX XapaKTEPUCTUK MEPENAaTUNKOB IPHU paJUOCUTHATAX C PAa3JIMUHBIMU BUIAMU
MaHUIYJISLUY.

OCO0eHHOCTH YaCTOTHBIX IJIAHOB CHCTEMBI MOOMIIbHOU cBsizu NMT-450.

OCO0EHHOCTH YaCTOTHBIX IJIAHOB CHCTEMBI MOOMIEHOH CBsi3u GSM.

OpnHopoHas COTOBasi CTPYKTYpa CUCTEM MOOUJIbHOW CBSA3H.

WuTepdepeHInoHHbIE TOMEXH Ha COBMAIAIOIIUX YAaCTOTaX B COTOBBIX CUCTEMAX CBA3HU

W

PN

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, Mperoiaraloiie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHas padoTa 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 CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuallaMH, BBIMOTHEHHE KOHTPOJBHBIX MEPOMPUATHH, MPEAyCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI ISl Ty4YIIETO OCBOSHUS MaTepHaia HeoOX0AUMO PEeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke O0IIETOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Mays
WHANBHUAYATBHOTO TOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MOMbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPAKTHKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U 3YYEHHOE, OTBEUANTE HA MPEI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MONTy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIe Mo TUCIUIUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC

nporokon Ne 3 or«31» 10 2019rT.
COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IToammce

3aBemyromuii Beiyckaromnieit kag. PTC C.B. MenuxoB CormnacoBaHno,
385c¢9¢7d-2407-461d-
8604-80cee7018227

3aBenytomuii obecrnieunBatomieit kag. PTC C.B. Menuxos CornacoBaHno,
385c¢9¢7d-2407-461d-
8604-80cee7018227

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houent, xad. PTC B.A. I'pomoB CornacoBaHno,

bbaasSb2b-4c38-4841-
aSbb-8519ddafe277

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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