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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. CnocoOcTBOBAaTh MPUMEHEHHUIO MOJTYUYEHHBIX TEOPETHUYECKUX 3HAHUM 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 quctumivH: Moayiib TEXHOJIOTHYECKOTO MPeIPUHAMATENBCTBA (Minor).

HNunexc nuctumaunel: b1.B.03./1B.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

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoeaHa Ha noptane N2 63112 2



OIIK-4. Cniocoben
MOHUMATh TPHHIIUAIIBI
paboTBI COBPEMEHHBIX
UH(POPMAITMOHHBIX
TEXHOJIOTHI U
MCIIOJIb30BATh UX IS
perieHus 3a1a4
pohecCHOHATLHOM
JESITCIIBHOCTH

OIIK-4.1. 3naer npuemsl,
CIocoObI M METOIbI
NPUMEHCHHUS
BBIYUCIIUTCIILHOU TEXHUKHU
[PY BBITOJHEHUH (QYHKIIHN
cOopa, XxpaHeHus, 00padOTKH,
nepeayu v UCTOIb30BaHUS
JTAHHBIX

3HaeT MpUEeMBbI, CIIOCOOBI U METOBI
PUMEHEHHS BEIYUCIUTEIEHONW TEXHUKH TIPH
BBITTOJIHEHUH (DYHKIMH cOOpa

OIIK-4.2. YmeeT paboTtath ¢
nHpopmaruei B r1o0anbHBIX
KOMITBIOTEPHBIX CETSIX

YmMmeer paborats ¢ nHpOpMaIuei B
TJ100ATBHBIX KOMITBIOTEPHBIX CETSIX

OIIK-4.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
penieHus 3aaaqy
npodeccuoHaNBHOM
JIeSITCIIbHOCTH C
HCIIOJIb30BaHUEM
UH(GOPMAIMOHHBIX
TEXHOJIOT Ui

Brnaneer npakTuueCKMMU HaBbIKAMH PELLICHUS
3aa4 MpodecCUOHANTBHOMN IeATEeIHHOCTH C
UCIOJIb30BaHNEM MH(POPMAITMOHHBIX
TEXHOJOT Ui

IMpodeccuonanbHbIe 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
4
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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.
Ta6muma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM eI TEILHOCTH

[Ipak. | Cam. Beero wacos ®opmupyemsle
HasBanus pasnenoB (Tem) TUCHUTLTAHBI (6e3
3aH., 9 | pad., d sk3avena) KOMIICTEHIIUHU
S cemecTp
1 Onpenenenue nenen v 3ajay Tana npoekra |- 5 5 OIIK-4, TIKC-1
2 Pa3paboTka (aKkTyanu3arus) TEeXHHYECKOTO |- 6 6 [TKC-1
3a/IaHMs dTara MpoeKTa
3 IlocTaHOBKAa MHAMBUAYAIBHBIX 3a7a4 B 20 6 26 [IKC-1
paMKax BBITIOJTHCHHS dTara MpoeKTa
4 BpInoJIHEHHE UHIUBUAYaJIbHBIX 3a/1a4 B 40 40 80 [IKC-1
paMKax dTara ImpoeKTa
5 IloaroroBka oTyeTa 0 peanu3anuu rnpoekra |12 9 21 [KC-1
6 3amnuTa oTUeTa - 6 6 IIKC-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.
Ta6ymna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JICKIIHSIM)

TpyroemMKocTh
HasBanwus paznenoB | CopgeprxaHue pa3aenoB (TeM) AUCIUILTUHBI dopmMmupyembie
(TEM) AUCUUTUIMHBI (B T.4. MO JICKITHSM) (MeKuHOHHEIE KOMIIETCHIIUU
3aHATHSA), U
S cemecTp
1 Onpenenenue ueneit |[lorpyskenue B npoekt. CTpaTerus HOBOro - OIIK-4, ITKC-1
W 3a71a4 dTarna MpoeKTa |mpoaykra; Pa3paboTka KOHIENIIUN HOBOTO
MHHOBALIMOHHOT'O MTPOJIYKTA.
Hroro -
2 Pa3pabotka [Toctpoenune nepesa ueneit; [loctpoenne - [MKC-1
(axTyanu3anus) CTPYKTypHOI cxembl paboT; [loaroroska
TEXHUYECKOTO 3a/IaHUsI | TEXHUYECKOTO 3aJIaHus; AHAJIN3 PUCKOB
JTana MnpoeKkTa MPOEKTAa ¥ CIIOCOOOB MX MUHUMH3AIIUH.
Htoro -
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3 IlocTtaHoBKa
I/IHI[I/IBI/IIIyaJIBHI)IX
3a/1a4 B paMKax
BBIIIOJIHCHUS OTalla
MPOEKTa

Opranusanus paboThl: pacupeaeieHue 3aaay
U POJIEH BHYTPH NPOEKTHOM KOMAaH/IbI;
Pabora ¢ cucremamu ynpaBieHuUs
npoektamu; PazpaboTka KaneHIapHOTO
IUIaHA Ha JTall peaan3annuu

ITKC-1

Hroro -
4 BeinonHeHnue Peanusanus nHAMBULYAIBHBIX 3a1a4 B - ITIKC-1
WHJUBUTyaIbHBIX COOTBETCTBUU C KaJCHIAAPHBIM [IJIAHOM
3a/1a4y B paMKax dTana |IpoeKTa Ha 3Tarne; BHeceHrne KOppeKTUPOBOK
MPOEKTa (pu HEOOXOMMOCTH) B IEPEUCHD
WHJVBHUIyalbHBIX 33/1a4 U KaJeHIapHbIN
wian; Pabota B komanze; [loaroroska
€XEeHeAEIbHOW OTYETHOCTH O MPOACIIaHHON
IO MPOEKTY paboTe
Hroro -
5 IoaroroBka otyeta |IloaroroBka otuera o mpojaeaHHON paboTe; - IIKC-1
0 peanuzanuu npoekrta |[loaroToBka npe3eHTanuu 1 J0KIaaa o
pe3yapTaTax MpOEKTa Ha JTale pealn3aluu;
Pednexcus, onieHka ero pe3yibTaToB
Hroro -
6 3amuTa oTyeTa BricTynienue npoekTHOM KOMaHIbI TIepet - [MKC-1
aTTECTALMOHHO-3KCIIEPTHOW KOMUCCHEH C
pe3ysibTaTaMu peaan3aluy MpoeKTa Ha
stane; [logBeaeHne nToros padoThl B
ceMecCTpe.
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 ITocTraHoBKa Uccnenosanue Pi/4 QPSK monema. 20 [MKC-1
MHIUBUyanbHbIX 33724 B |ccnegoBanne MSK Mozaema.
paMKax BBITTOJTHEHHUS Hccnenosanne QPSK monema
JTamna npoeKkTa (kmaccuyeckasl peanuzanus)
UccnenoBanue QPSK monema
(peanu3zarus ¢ (a30BbIM KOJIEPOM)
Hroro 20
4 BeImoaHeHHE YacToTHOE MJIaHUPOBAHUE CUCTEM 40 IIKC-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
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5 IloaroroBka otyera 0 |Hanumcanue oTdera 1o 3Tamy IIpOeKTa. 12 [KC-1
peajin3anuy IpoeKTa [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 (pOopMHUpyeMble KOMIETEHIIMH
Bunabr
Ha3zBanus pasaenos . Tpynoemkocts, | Popmupyemble
(TeM) AMCIAIAHbI CaMOCTOSTEIbHOM u KOMITCTCHITHH DopMBI KOHTPOJIS
paboTsl
5 cemecTp
1 Onpenenenue [ToaroroBka k 3auery ¢ 1 OIIK-4, TIKC-1 3a4éT Cc OLIEHKOIT
HenaeH u 3agad OLICHKOM
JTalla IIpOeKTa Hammcanue oTyera 1o 2 OIIK-4, IIKC-1 OtueT 1o
WHJUBUIyaTbHOMY WHJUBUIyaTbHOMY
3aaHUIO 3a1aHUIO0
[ToaroroBka k 2 OIIK-4, ITKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
2 Pazpabotka ITonroroBka Kk 3auery ¢ 2 ITKC-1 3auéT C OLEHKON
(axTyanuzaus) OLICHKOM
TCXHUICCKOr'o Hanucanue otyera 1o 2 [IKC-1 OtueT 1o
3aJlaHus STara UHIWBUYAJILHOMY MHIWBUYAJIbHOMY
MIpOCKTa 3aJ]aHUIO 3aJaHUIO
IToaroroska k 2 ITIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 IlocTanoBka [ToaroroBka k 3adery ¢ 2 [IKC-1 3a4€T ¢ OLEHKOI
VHJIUBUIYaJIbHBIX  |OLICHKOU
3a/la4 B paMKax Hamucanue otyera 1mo 2 I[IKC-1 OtueT 1o
BBIIIOJIHCHUA 3Talld | yHOAUBUIYAJIBHOMY WHIUBHUIYaJIbHOMY
IIPOCKTa 3aJaHUIO 3a1aHUIO
IToaroroBka x 2 IIKC-1 TectupoBanue
TECTUPOBAHUIO
Htoro 6
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4 BpinonHenue [TonroroBka Kk 3auery ¢ 2 ITKC-1 3auéT Cc OLEHKON
WHIUBUIyAIbHBIX  |OLIEHKOM
3a/laq B paMKax Harmmcanwne oTyera 1mo 36 IIKC-1 OTuer 1o
dTalla MpoCKTa AHAWBUIYATbHOMY WHJIUBUYaTIbHOMY
3aJJaHUIO 3aJJaHUIO
IToaroroska k 2 ITIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 40
5 TlogroroBka [ToaroroBka K 3auety ¢ 2 [IKC-1 3a4éT C OLIEHKOH
OTYEeTa O OIICHKOM
peanmn3anuu Hanucanue otuera 1o 2 IIKC-1 OTyer 1o
pOCKTa WHIUBUYaTIbHOMY WHIUBUYaTIbHOMY
3aJIaHUIO 3aJIaHUIO
IToaroroBka x 5 IIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
6 3amuTa oTUeTa [ToaroroBka k 3auery ¢ 2 IIKC-1 3a4éT ¢ OLEeHKOH
OLIEHKOM
Hanmcanwne otdgera 1o 2 IIKC-1 OTuer 1o
WHUBUIyaTbHOMY WHUBHUIYaTbHOMY
3aJJaHHIO 3aJIaHUIO
IToaroroBka x 2 [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
Buapl yaeOHoi
dopmupyembie
JeSITEIIbHOCTH DopMBbI KOHTPOJIS
KOMIIETEHIINH
[Ipak. 3an. | Cawm. pab.
OIIK-4 + 3auér c oueHkoi, OTYET 10 UHANBUIyAIbHOMY
3amanmio, TectupoBanue
I[IKC-1 + + 3a4éT ¢ onieHKoM, OTYET N0 UHANBUIYAJTbHOMY
3agaHuto, TectupoBaHue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otileHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0bmuie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH
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. . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
0as 3a nepuos Bcero 3a
DopMBbI KOHTPOJISI O6am Ha 1-yro KT ¢ | 6amn 3a mepuon
mexay 2KT u Ha CeMeCTp
Hauana cemectpa | mexnay 1KT u 2KT
KOHEI] ceMecTpa
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S cemecTp
3a4éT ¢ OIeHKOH 0 0 30 30
OtueT 1o 10 20 25 55
WHJUBUIyaTbHOMY
3a1aHUIO
TectupoBaHue 5 5 5 15
Nrtoro makcumym 3a 15 25 60 100
Mepro.I
Hapacratomum urorom 15 40 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tabnuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OanioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

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

[TepecueT cymMmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTaBICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeboHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieYeHUue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. YnpaBieHue npoekTamH : y4eOHUK U NpakTukyM Juist By3oB / A. W. banamos, E. M. Porosa, M.
B. TuxonoBa, E. A. Tkauenko ; nmox obuieit pexakuueit E. M. Porosoii. — Mocksa : M3gaTenscTBO
IOpaiir, 2020. — 383 c. [DnekTpoHHbI pecypc]: — Pexxum noctymna: https://urait.ru/bcode/449791.

2. 3y6, A. T. YnpaBieHue NpoeKTaMH : y4eOHUK U MpakTUKyM it By30B / A. T. 3y6. — Mockaa :
U3pnatrenscTtBo MOpaiit, 2021. — 422 c. [DnekTpoHHBIH pecypc]: — Pexum poctyna:
https://urait.ru/bcode/469084.

3. I'ankun, B. A. Hudposas MobunbHas paguocBssb : yueOHoe nocobue / B. A. 'ankun. — 2-e
u31., mepepad. u non. — Mocksa : ['opsiaas nmunus-Tenexom, 2017. — 592 c. [DnekTpoHHBIH pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/111041.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. AnanoroBoe u uugponoe paauosemanue: Yuednoe nocooue / C. B. Menuxos - 2015. 233 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/5457.

7.3. YueOHO-MeTOANYECKUE TOCOOUS
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7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Texnonoruu nudposoii paguoceszu: OFDM, COFDM, OFDMA, SC FDMA, MIMO: Yue6Hoe
HarJIsJHOE MOCOOMEe I JEeKUHOHHBIX U MPAaKTUYECKUX 3aHSITUM, KYpCOBOTO MPOEKTUPOBAHUS,
CaMOCTOSITENILHOM paboThI CTYIGHTOB paguoTexHHUeckux cnenuansHocterd / C. B. Menuxos - 2021. 46 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/9528.

2. MoGunbHas paaroCBs3b: YYBCTBUTEIBHOCTh AHAIIOTOBBIX U IU(PPOBBIX TPUEMHBIX YCTPOUCTB,
SHEpreTUvecKas u creKTpanbHas 3p(GEeKTUBHOCTh Pa3IMYHbBIX BHJI0B MAHUITYJISIINH, cOaTaHCHPOBAHHBIH
nymiiekc: YueOHoe nmocobue ist IeKIMOHHBIX U MPAKTHYECKUX 3aHSATUH, KypCOBOTO MPOESKTUPOBAHMS,
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB paguoTexHHUeckux cnenuansHocter / C. B. Menuxos - 2018. 54 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/8906.

3. MoOunbHas paguocBsA3b: IIYMOBBIE XapaKTEePUCTHUKH, CIEKTpalbHAas U dHEpPreTudyeckas
3¢ PeKTUBHOCTD, COATaHCUPOBAHHBIN AyIeKkc: YueOHoe mocodue ams JEKIHOHHBIX U MPAKTUYECKUX
3aHATUH, KYpCOBOTO MPOEKTUPOBAHUS, CAMOCTOSATENHHONW PabOThl CTYJEHTOB PAAMOTEXHHUUYECKHUX
cneunansHoctet / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIN pecypc]: — Pexum nmocrtyma:
https://edu.tusur.ru/publications/5113.

7.3.2. YueOHO-MeTOAUYECKHE MOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoAMUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUSTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-IBUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUIUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITUOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnaibHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecrieyeHue Al NPAKTHYECKUX 3aHATHI

JlaGopaTopus TpynmoBoro mpoekTHOTo oOyuenus / JlabopaTopusi paiHOdJIEKTPOHHBIX CPEICTB
3aIIUTHl TEIEKOMMYHHUKAIIMOHHBIX CUCTEM: yueOHas ayJauTOpHs AJd HPOBEICHHUS 3aHATUU
MPAaKTHYECKOTO THUIA, ydeOHass ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6macte, T. Tomck, Bepmmanna ynuna, a. 47, 406 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Ckanep Canon CanoScan LidelOO USB;

- 'enepatop ['4-218 BY curnamnos;

- 'eneparop ['3-109;

- 'eneparop ['4-144;

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

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

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

- JInnewnbpid ncrounuk nutanus HY3003;

- JInnewnpid ncrounuk nutanus HY3003;

- [Masimpras cranmus Quick 936 ESD;

- Hudporoii ananuzatop cnexkrpa GSP-810;
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- Ludposoii renepatop curaanos ['CC-80;

- Hudposoii octimmtorpad EZ Digital DS 1150;
- Pabouee mecto perynupommka C4-1200P;

- Pabouee mecto perynuposmmka C4-1200P;

- Uamepurens UKKIIO «O630p-304/1%;

- MHOroQyHKIIMOHATBHBIN H3MEPUTEIHHO-BRIYMCIUTENbHBIN KoMITIeke National Instruments;
- Ananuzatop cnexkrpa N90OOOF-CFGO0O0S;

- Otnamounsiii Moayss Instant SDR Kit;

- Octmmmorpad MSOX3054A;

- [Tpunrep nazepusiii HP LaserJet P2035;

- PaGoune cranmuu Ha 6a3e mpoueccopa Pentium - 15 (12 mT.);
- KommiekT 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 mabopaTtopus WHGOPMAIIMOHHBIX TEXHOJIOTHHN: ydeOHasi ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOro THIA, yueOHas ayIuTOpHs JJIs NMPOBEICHUS 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 3kpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiMa 1o nepumerpy;

- ITpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommuiekT cnenuann3upoBaHHON 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;
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- 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 U MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 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.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- 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 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MPH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMHpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCHHHJII/IHOﬁ
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KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJIS M OLICHOYHBIE MATEPHATIBI

HagBaiﬁiiﬁ;ﬁf/Es (rem) igﬁﬁgfggr;: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Onpenenenue ueneit u 3agay | OIIK-4, TIKC-1  |3au€T ¢ onieHKOM Ilepeuenb BOIIPOCOB IJ1st
JTana npoeKTa 3a4eTa ¢ OLEHKOM
Oruer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIUBUIYyaTbHBIX
3aJaHUIO0 3aJjaHUN
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
2 Pazpabotka (akryamuzanus)  |[TKC-1 3auér c ouenkoit  |Ilepeuenr BonmpocoB st
TEXHUYECKOI'O 3a/IaHMs 3Tana 3a4era ¢ OLIEHKOM
IIPOCKTa Otuer 1o [IpumepHBIil nepedeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIUBUIYyaTbHBIX
3aJaHUIO0 3alaHUI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 IlocTanoBka IIKC-1 3auér c ouenkoil  |IlepedyeHp BonpocoB s
WHJUBUTyalIbHBIX 33]1a4 B 3a4era ¢ OLEHKOM
paMKaX BBIIIOJIHCHHA 3Talla Otuer 1o [IpuMepHBIil nepeyeHb
IPOCKTa VHJIUBUYaJIbHOMY |BapHaHTOB MHIMBUIYaTbHbBIX
3aJaHUIO0 3a1aHUI
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
4 Brimonnenue TIKC-1 3a4éT ¢ OLlEHKOH [Iepeuens BOIIPOCOB 1Ist
WHJUBUTyalIbHBIX 337124 B 3a4eTa ¢ OL[EHKOM
paMKax 3Talla IIpOCKTa Oruer 1o [IpumepHBIil nepeyeHb
WHUBUIyaIbHOMY |BapUaHTOB WHIWBUIYATbHBIX
3aJaHUIO0 3a1aHUI
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
5 IlogroroBka oryera o IIKC-1 3auér c ouenkoil  |IlepedyeHp BonpocoB s
peanu3aluu NpoeKTa 3a4era ¢ OL[CHKOM
Oruer o [IpumepHBIil nepeyeHb
WHUBUIyaIbHOMY |BapUaHTOB WHIWBUIYATbHBIX
3aIaHUTIO 3aJaHuN
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
6 3amuTa oT4yera [KC-1 3auét c ouenkoil  |IlepedyeHb BonpocoB s

3a4yeTa C OLIEHKON

Otuer o [IpuMmepHBIil nepeyeHb
WHJVBHIyaIbHOMY |BApWAaHTOB MHIWBHyaIbHBIX
3aJIaHUTIO 3aJaHuN

TectupoBanue [IpumepHBIii IepedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIIINHE TIpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJbTATOB OOYyUYEHUS 1O
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
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
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Ha3nauenue onepanuu CKpeMOIMPOBAHUS MTOTOKA JaHHBIX:
J171st CHUKEHHUSI TTOJIOCHI MIPOITYCKAHUSI CUCTEMBI CBSI3H;
J171st moBBIIIEHUS PHEPreTUYECKOH (D (PEKTUBHOCTH CUCTEMBI TIepeayu;
st ynydineHus: CTaTUCTHYECKUX CBOMCTB MOTOKA (BhIPAaBHUBAHKE BEPOSATHOCTEH mosBieHus 0
u 1) 1 obecrnieueHus: yCTOMUMBOCTH CUCTEMbI CUHXPOHHU3AIUY;
st yBenrueHus: CKOpOCTH MepeIayu TaHHBIX.
2. Haubonee momMexoycTOMYUBBIN BUI ITUGPOBOH (Pa30BOM MaHUTTYISALIUU:
Pi/4 PSK;
BPSK;
QPSK;
16 QAM.
3. HauBbicuiyto CKOpPOCTh Miepeiaun U3 MEePEUNCICHHBIX MOAYIISIIINM 00eCTIeYBacT:
BPSK;
BFSK;
8 PSK;
16 PSK.
4. KananbHOE KOJIUPOBAHHUE UCIIONB3YETCS IS
OO0Hapy>keHHUs U UCTIPaBICHUS OIIHMOOK Mepeaaun;
Coxkpatienus o6beMa nepeaBaeMbIX TaHHBIX;
B ocHOBHOM AJ1s1 ipe0TBpaIeHHs] HECAHKIIMOHUPOBAHHOTO TOCTYIIA;
HckmoueHns: MmesxcuMBosIbHOM nHTEephepertmu (MSI).
5. CoBpeMeHHas TEXHOJOTUS OCHOBaHHAs Ha HCHOJBb30BAHUM alropuTMa OBICTPOTO
npeodpaszoBanusa Oypwe (FFT):
CDMA;
TDMA;
OFDM;
MIMO.
6. CoBpeMeHHasl TEXHOJIOTHS, MO3BOJISIONIAs W/WIN: CHU3UTh BEPOATHOCTH OMIMOOYHOTO MpUEMa,
MOBBICUTH CKOPOCTH MepeAaun JaHHBIX, CHU3UTh TpeOyeMoe OTHOIIEHUE CUTHAN/IIYM, OOpOTHCS
C MHOTOJTy4€BOCTHIO ¥ ()ETUHIOM KaHAJIOB:
OFDM;
MHoroanteHHasi TexHoJIOTUA nepenayn naHaeix (MIMO);
CaepxmupokornonocHas cBsizb (UWB);
CDMA.
7. OTAUYUTENbHONH OCOOEHHOCTHIO TEXHOJIOTHMH KOJOBOro paszneneHus kaHainoB (CDMA)
SBIISICTCS:
BBeneHue 3aMTHOrO UHTEpBaa;
[IpuMeHeHne MOMeX0yCTOMYUBBIX KOJOB;
[IpuMmeHeHne BEICOKOYPOBHEBOI MOIYISINY;
Koppensmuronnas o0paboTka cursania.
8. Ilpu nekoanpoBaHUHU CBEPTOUHBIX KOJOB UCIOIB3YETCS:
BBenenue 3aMTHOrO UHTEpBaa;
[IpuMeHeHne MOMeX0yCTOMYUBBIX KOJOB;
[IpuMmeHeHne BEICOKOYPOBHEBOI MOIYISINY;
Koppensmuonnas o0paboTka curHania.
9. Ilpu nekoaupoBaHUU CBEPTOYHBIX KOJOB UCIONIB3YETCS:
Anroputm 6sicTporo npeodpazoBanus Oypwe (FFT);
Anroputm Burep6u;
Onepanus ckpeMOIUPOBaHUS MOTOKA TAaHHBIX;
MHoroanteHHasi TEXHOJIOTHS.
10. YBennueHue H30BITOYHOCTU AJS MOBBIIMIEHUS MOMEXOYCTOWYMBOCTU KOJa B CHCTEMax
pPEaIbHOTO BPEMEHHU CACPKUBACTCS:
YpoBHEM UCHIONIB3YEMOM MOAYIISIIHH;
CHIKeHUEM peanbHON CKOPOCTH Mepeiayu TaHHBIX;
CHIKEHUEM SHEPTUHU NepeIaBaeMbIX CUMBOIIOB (OUTOB);
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MexcuMBOJIBHON HHTEp(EPEHITHEH.
9.1.2. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

Ocob6ennoctu auddepennnanbHo OMHAPHON (a30BON MaHUIYJISLMH.
Ocob6ennoctu auddepeHunanbHOM KBagpaTypHoi (ha30BOi MAHUTYJIISAIHH.
Ocob6ennoctu auddepeHnnanbHOM KBaapaTypHoi (pa30Boi MAHUMYJIISIMU CO cABUToM Pi/4.
Oco0eHHOCTH MHOTOTIO3UIIMOHHOM YaCTOTHOM MaHUTTYJISIIUH.
OCoOEHHOCTH MaHUMYJISIIIUN ¢ MUHUMaNIbHBIM cABUToM (MSK) 1 rayccoBckoi MaHUMYJISILIUU C
MUHHMAJIbHBIM CJIBUTOM.
Oco0eHHOCTH KBaJpaTypHOH aMIUTUTYIHOW MaHMITYJISIIUH.
CpaBHHUTENbHAs XapaKTEePUCTUKA F(HPEKTUBHOCTH HUCIOJB30BAHUS IOJOCHl 4acTOT U
HHEPTreTUUYECKUX XAPAKTEPUCTHUK MEPEIATUMKOB MPU PaJMOCUTHANIAX C Pa3IUYHBIMU BUIAMHU
MaHMITYJISLUH.
Oco00eHHOCTH YaCTOTHBIX IJIAHOB CHCTEMBI MOOMIIbHOU cBsizu NMT-450.

9. OcoOEeHHOCTH YaCTOTHBIX IJIAHOB CHCTEMBI MOOMIIbHOM cBsi3u GSM.
10. OnHOpoaHAs COTOBAs CTPYKTYpa CUCTEM MOOUIILHOM CBSI3H.

N kR

o

9.1.3. IIpuMepHbIii NepedeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHU I

. OCo0EHHOCTH MHOTOMO3UIIMOHHON YaCTOTHON MaHUITYJISIIHH.

. Oco0eHHOCTH MAaHUTTYJIAIIMN C MUHUMAIBHBIM cIBUTOM (MSK) 1 raycCOBCKOI MaHUITYJISIIUHN C
MUHUMAaJIbHBIM CJIBUTOM.

Oco0eHHOCTH KBaIpaTypHOU aMIUTMUTYTHOW MaHUITYJISIIHH.

CpaBHHUTENbHAd XapaKTepUCTUKA 3P(PEKTUBHOCTH HCHOJb30BAHMUS MOJOCHl YAaCTOT HU
HHEPTreTUUYECKUX XapaKTEPUCTUK MEePEeaTuuKOB NP paJlOCUTHATAX C PA3IMUYHBIMU BHIAMU
MaHUIYJISUH.

Oco0eHHOCTH YaCTOTHBIX TUTAHOB CHCTEMBI MOOMIIBHOMU cBsi3n NMT-450.

Oco0eHHOCTH YaCTOTHBIX TUTAHOB CHCTEMBI MOOMIIBHOM CBsi3u GSM.

OnHOpoHAs COTOBAs CTPYKTypa CUCTEM MOOMIILHOM CBSI3H.

HuTepdepeHnoHHbIe TOMEXH Ha COBMAIAIONIUX YACTOTaX B COTOBBIX CUCTEMAX CBSA3HU

G

P

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE 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
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
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KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC

npotokon Ne 4 or«19 » 11 2020rT.
COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce

3aBemyromuii Beiyckaromnieit kag. PTC A.A. MemepsikoB  CoriacoBaHo,
5bbb058c-a625-4513-
8e71-25eb16694704

3aBenytomuii obecrnieunBatomieit kag. PTC A.A. MemepsikoB  CoriaacoBaHo,
5bbb058c-2625-4513-
8e71-25eb16694704

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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