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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IlpakTHuyeckoe 3aKperyieHue 3HaHUW U HaBBIKOB MTPOEKTHON U OpraHU3allMOHHON ESITeIbHOCTH
B paMKkax mpo¢eCCHOHATbHBIX 3aJlad MO HANPaBJICHHUIO MOJITOTOBKH O0YydYalomeTocs Ha MpUMepe
pa3paboTK UHHOBAIIMOHHOTO MPOEKTA.

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.

HNunexc nucuumaunel: b1.B.3.J1B.3.2.

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

CornacoBaHa Ha noptane N2 63070 2



[TIKC-1. Cnocoben [TIKC-1.1. 3raer npuHOUIE  |3HAST MPUHITUIIBI PAOOTHI U OCOOCHHOCTH

BBIIIOJIHATD PacdCT U pa6OTI)I M OCOOEHHOCTH opraHu3alvi COBPEMCHHBIX CUCTEM
[IPOEKTUPOBAHUE OpraHu3aIlii COBPEMEHHBIX | MOOMIBHOM CUCTEM CBSI3H, CIIOCOOBI OLICHKU
AIIEMEHTOB U YCTPOICTB |CUCTEM MOOMJIBHOM CHUCTEM  |pa3MepoB 30H 00CITyKUBaHUS 0a30BBIX
U(HOKOMMYHHUKAIIMOHHBI | CBSI3H, CIIOCOOBI OIICHKU CTaHIMHI

X CHCTEM B pa3MepoB 30H 00CTYKUBAHUS

COOTBETCTBHH C 0a30BEIX CTAHIUH,

TEXHUUYECKUM 3aJIaHUEM |0COOEHHOCTH YaCTOTHOIO

C UCNOJIb30BaHUEM IUTAHUPOBAHMSL, CIIOCOOBI

CPEJICTB aBTOMATHU3AlMU |pacyeTa 3JeKTPOMarHUTHON

IMPOCKTUPOBAHUA COBMECTHUMOCTH U OLICHKH

Tpaduka B Kiactepe 0a30BbIX
CTAHIIUM, OCHOBHBIC
CTaHapPTHl MOOWIIBHOU CBS3H

[IKC-1.2. YMeeT npuUMeHATh | YMEET NPUMEHSTh Ha MIPAKTUKE METObI

Ha MpaKTUKe METO/Ibl aHAJIM3a |aHallu3a U pacyeTa OCHOBHBIX XapaKTEPUCTHK
U pacyeTa OCHOBHBIX CUCTEM MOOMIIbHOM CBSI3U

XapaKTepUCTUK CUCTEM
MOOMJILHOM CBS3M; HA OCHOBE
TEXHUUYECKUX XapaKTEePUCTUK
HMMEIOIIEHCS anmapaTypsl
pa3pabaTbIBaTh U BHEIPSTH
COOTBETCTBYIOIIYIO
TEXHUUYECKOMY 3aJIaHUIO0
CTPYKTYpY KJ1acTepa CUCTEMBI
MOOWMIIBHOM CBSI3U C YU4ETOM
9KOJIOTUYECKON
0€30macHOCTH, POBOIUTH
HATYPHBINA HKCIIEPUMEHT IO
M3MEPEHUIO OCHOBHBIX
XapaKTEPUCTUK 0A30BBIX U
MOOWIBHBIX CTAHIINA

ITKC-1.3. Bnageer Biageer nporpaMMHBIMU CPEICTBAMU
IIPOrPaMMHBIMH CPEACTBAMU | aBTOMAaTU3aLlUU IPOEKTUPOBAHUS HIEMEHTOB
aBTOMAaTHU3aLNH
IIPOEKTUPOBAHUS SJIEMEHTOB U
YCTPOMCTB
UH(POKOMMYHUKAITUOHHBIX
CUCTEM

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

Beero |Cemectpsl
4acoB |6 cemecTp

Bunbl yueOHOI e TenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 56 56

IIpaxkTHueckue 3aHATUSA 56 56
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CamocrosiTeibHas padoTa 00y4alOmuXcs, B T.4. KOHTAKTHasI 88 88
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
[ToaroTroBka K 3a4eTy ¢ OLIEHKOH 34 34
Hanucanue otuera no MHAUBUAYAIbHOMY 3aIaHUIO 40 40
IloaroTroBka K TECTUPOBAHUIO 14 14
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 e TEILHOCTH

IIpak. | Cawm. Beero wacos dopmupyemsble
HasBanus pa3nenos (Tem) TUCHUTLTAHBI (6e3
3aH., 9 | pal., 4 sk3avena) KOMTIETCHITHH
6 cemecTp
1 Onpenenenue nenen u 3ajay Tana npoekra |- 6 6 TIKC-1
2 Pa3paboTka (akTyanu3aius) TEeXHUYECKOTO |- 6 6 ITKC-1
3a/IaHMs dTara MpoeKTa
3 IlocTaHOBKAa MHAMBUAYAIBHBIX 3a7a4 B 12 12 24 [TIKC-1
paMKax BBITIOJTHCHHS dTara MpoeKTa
4 BpInoJIHEHHE UHIUBUAYaJIbHBIX 3a/1a4 B 36 38 74 TIKC-1
paMKax dTara ImpoeKTa
5 IloaroroBka oTyeTa O peanu3aluy MpoeKTa |- 20 20 [KC-1
6 3amuTa oTueTa 8 6 14 [TIKC-1
Uroro 3a cemectp|56 88 144
Htoro |56 88 144

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)
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TpynoemkocTs
Ha3Banwus pazneno | ConepskaHue pa3ienoB (TEM) TUCIUTUIMHBL dopmupyemble
(TeM) TUCHUTUIMHBI (B T.4. 1O JICKITUSIM) (eKunOHHbIC KOMIIETCHIINU
3aHATHSA), U
6 cemecTp
1 Onpenenenue uenei |[lorpyskenue B mpoekt. CTpaTerus HOBOro - [IKC-1
W 3a]1a4 dTarna MpoeKTa |npoaykra; Pa3paboTka KOHLEMIIUU HOBOTO
MHHOBALIMOHHOTO IIPOYKTA.
Hroro -
2 Pa3pabotka IToctpoenune nepesa uenei; [loctpoenune - [MKC-1
(axTyanu3anus) CTPYKTYpPHOI1 cxembl padot; [TonroroBka
TEXHUYECKOTO 3a/IaHMsI | TEXHUYECKOTO 3a/1aHusl; AHAIN3 PUCKOB
JTana MnpoeKkTa MPOEKTa ¥ CIIOCOOOB X MUHHUMHU3AIINH.
Hroro -
4




3 ITocranoBka Opranuzanus paboThl: pacrpeaecHue 3a1a4 - [MKC-1
WHIUBUTy ATbHBIX Y pOJiel BHYTPH NMPOEKTHON KOMaH/IbI;
3a/1a4 B paMKax Pabota c cuctemamu ynpaBieHus
BBITIOJIHCHHMS dTAIa npoektaMu; Pa3paboTka KajieHIapHOTo
MPOEKTa IUIaHA Ha 3Tall peaju3aluu.
Hroro -
4 BeinonHeHnue Peanusanus nHaUBUyaIbHBIX 3324 B - IIKC-1
WHJUBUTyaIbHBIX COOTBETCTBUU C KaJICHJAPHBIM [LJIAHOM
3a/lay B paMKax 3Tana |IpoeKTa Ha 3Tarne; BHeceHne KOppeKTHPOBOK
MPOEKTa (mpu HEOOXOAMMOCTH) B IIEPEUCHb
WHJUBUTyalIbHBIX 33]1a4 U KaJI€HAApHbIN
wian; Pabora B komanze; [logroroeka
€XKEHECIbHOU OTYETHOCTHU O MPOACIIaHHON
0 IPOEKTY padoTe.
Uroro -
5 IoaroroBka otyeta |IloaroroBka otuera o mpojeIaHHON padboTe; - TIIKC-1
0 peanuzanuu npoekra |[loaroToBka npe3eHTanuu 1 J0KIaaa o
pe3yibTaTax MPOEKTa Ha ATale pean3aluy;
Pednekcus, olieHKa ero pe3yibTaToB.
Hroro -
6 3amuTa oTyeTa BricTymnienue npoeKTHOM KOMaH/IbI IEpe - [MKC-1
aTTECTAIMOHHO-3KCIIEPTHOM KOMUCCHEN C
pe3yJbTaTaMy pean3aliy MPoeKTa Ha
srane; [logBenenre nToroB paboTh B
ceMecTpe.
Hroro -
Hroro 3a cemectp -
Uroro -
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE MPaKTUYECKUX 3aHIATHH (CEMUHAPOB)
HasBanus pasznenos HanmenoBaHue NpakTHYECKUX 3aHATHN Tpynoemkocts, | DopMuUpyEMBbIE
(TEM) DUCUUTUIMHBI (cemuHapoB) q KOMITETEHIIN U
6 cemecTp
3 ITocTraHoBKa UccnenoBanue nomexoycroiunoctu FSK- 12 [MKC-1
WHJUBUTyaIbHBIX MOJYJISIIIUKA OT COOTHOIICHUS CUTHAII/TITYM.
3a7a4 B paMKax Uccnenoanue Texnonorun CDMA.
BBITTOJIHEHM dTana | MccnemoBanue texnojiornu MIMO,
MIPOEKTa MIOCTPOEHHOM 1O cXeMe AJTaMOYTH.
HccnenoBanue noMexoyCcTOMYMBOCTH
MHOT'OKaHaJIbHBIX CUCTEM Ha ocHOBe PSK-
MOAYJISILIUU [TPU HEOPTOTOHATILHOM
pa3zHecenuu. MccienoBannue 3aBUCUMOCTH
MIOMEXO0YCTOMYMBOCTH PA3HOCKOPOCTHBIX
KaHaJIOB C Pa3HbIMU TUIIAMU MOAYJISILUN OT
CKOPOCTH Iepeaaun JaHHBIX.
Hroro 12
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4 BrelnonHenue
WHIUBUTy ATbHBIX
3a/1a4 B paMKax
JTamna npoeKTa

Anrebpanyeckoe kogupoBanue. BekropHoe
MpeCTaBIeHIE HHPOPMALIMOHHBIX M KOJOBBIX
cUMBOJIOB. ['eHepupyromas (IopoXxaaroas)
MaTpHlla KOJAOBBIX CHMBOJIOB.
CucremaTnueckue JTUHENHbIE OJIOUHBIE KOJbI
U CTPYKTYypa HOPOKIAr0IIe MaTpULIbI.
[IpoBepounas matpuna. CooTHOLIEHUE
oproroHainpHocTU. [loHATHE CUHAPOMA
omnOku. CUHAPOMHOE 1IEKOJUPOBaHUE
anreOpandeckux KooB. JIokanuzanus
OIIMO0YHOM KOMOMHAIINY, KJIaCChI
CMEXHOCTH, HOpMaJIbHasi MaTpULa.
CrpykTypHast peanu3anus KoJaepa u AeKojepa.
Bo3moxHOCTE OOHApyKEHUs U UCIIPABIICHUS
omnbok. Becooii ko3 urment n
MEXKO/I0BOE PACCTOSIHUE MEXYy KOJIOBBIMU
cUMBoOJIaMU. ['eomeTpuueckas HHTEpIpeTaus
OOHapy>KEHHsI ¥ UCTIPABJICHUS OIIMOOK.
MopensHOE UcceI0BaHne OJIOYHBIX
JMHEWHBIX aNreOpandecKux KOZOB.
[uknuyeckoe KOAUPOBAHHUE.
MatemaTHueckoe ONMcaHue LUKINYECKOTO
KOJIMPOBaHUs HAa OCHOBE Ollepalui ¢
noauHoMamu. ITopoxaronuii moaInHOM.
CucremaTHuecKoe HUKINYECKOE KOAUPOBaHHUE
U IEKOJIMPOBAaHNE HA OCHOBE ONEpaLUi
JIeJIeHUs1 IOJIMHOMOB. Peanuzanust
LUKINYECKUX KOAEPOB U JIEKOJAEPOB HA
OCHOBE PErUCTPOB CIIBUTa C OOpaTHBIMHU
cBsA3siMU. CHUHJIPOM OIIMOKY U HCIIPaBICHUE
OLIMOOYHO NPUHSTHIX CUMBOJIOB IIPU
LUKINYECKOM JEKOAUpOBaHUU. biiouHble
ko6l XoMmmunra, I'omes, BUX. [Tonstue
MIPUMHUTHUBHBIX TIOJIMHOMOB U UX
HCIOJIb30BaHUE TIPU HUKINYECKOM
KOAUpoBaHUHU. Mo/ieNIbHOE UCCIIeI0BaHUE
OJIOYHBIX JTMHEHHBIX HUKIMYECKUX KOJIOB.
[loHsITHE JUIMHBI KOJIOBOTO OIPAaHUYEHHUS.
[IpencraBiaeHne cBEpTOUHBIX KOAEPOB:
BEKTOPHOE, UMITYJIbCHOW XapaKTEPUCTUKOMH,
ITOJIMHOMHUAJIBHOE, IMarpaMMOM COCTOSIHHM,
JPEBOBUIHON TMAarpaMMoi, penieT4aTon
auarpamMmon. 3agada JeKOAUPOBAHUS
CBEPTOYHBIX KOJOB. J/lekoaupoBaHue 1o
METOJly MAaKCUMaJIbHOT'O IPaB10NoJ00us.

36

ITKC-1

Htoro

36

6 3amura oTuera

Hamucanue otyera 1o OTaIly IpOCKTa

ITKC-1

HUroro

Hroro 3a cemectp

56

Hroro

56

5.4. JlabopaTopHbIe 3aHATHSA
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 padoTa

Buner camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEeMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmmia 5.6 — Busbl caMocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (DOPMHUPYEMbIE KOMIIETEHIIUN

Ha3Banus pasznenos | Buasl camoctostensHol | TpynoeMkocTs, | @opmupyeMbie
@DOpMBI KOHTPOJIA
(TeM) TUCUUTUIMHBI paboTsl q KOMITETEHIIMH
6 cemecTp
1 Onpenenenue ITogroroska k 3auery ¢ 2 ITKC-1 3auéT Cc OLEHKON
Leiael u 3agad OLICHKOM
oTalla MPOCKTa Hammcanwne oryera nmo 2 IIKC-1 OrueT 110
WHUBUTyAIbHOMY WHIUBUTyATbHOMY
3aJIaHUIO 3aJJaHHIO
ITonroroBka K 2 I[IKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
2 Pazpabotka [ToaroroBka k 3a4uety ¢ 2 [MKC-1 3auéT ¢ OlleHKOU
(axTyanmzarus) OLIEHKOM
TCXHUICCKOr'0 Hanucanue ordera 1o 2 [IKC-1 OrtueT 1o
3a/laHuA dTana WHIVBUIYAIIEHOMY UHIUBUIYAIbHOMY
MIpOCKTa 3aJaHUIO 3aJaHUIO
ITogroroska k 2 ITKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 IlocTa"HOBKa IToaroroBka K 3adery ¢ 8 [IKC-1 3a4éT C OIlEHKOH
VHJIUBUYaTbHBIX  |OLICHKOU
3a/1a4 B paMKax Hanucanue otuera 1o 2 I[IKC-1 OrtueT 1o
BBIIIOJIHCHUA dTalld | yHIUBUAYAJIIBHOMY AHIUBUYaJIbHOMY
pOCKTa 3aJIaHUIO 3aJaHUIO
IloaroroBka x 2 IIKC-1 TectupoBanue
TECTUPOBAHUIO
Htoro 12
4 BpinonneHnue ITogroroska k 3auery ¢ 12 ITKC-1 3auéT C OLEHKON
WHJIUBUIyallbHBIX  |OLIEHKOM
3aaad B paMKax Hanucanwne otuera 1mo 24 I[IKC-1 OrueT 110
9Talla MpocKTa WHIUBUYaJIbHOMY HHIAWBUAYAJIbHOMY
3aJIaHUIO 3aJJaHHIO
ITonroroBka K 2 [IKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 38
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5 IoaroroBka [ToaroroBka k 3auety ¢ 8 [MKC-1 3auéT ¢ OIeHKOU
oT4eTa o OLICHKOH
peann3anuu Hammcanue oTdyera mo 8 IIKC-1 OTuer no
IIpOCKTa WHAUBUIYaITbHOMY VH]JIUBUYaTbHOMY
3aJJaHUIO 3aJJaHUIO
ITogroroska k 4 ITKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 20
6 3amura oTyera IToaroroBka K 3auery ¢ 2 [IKC-1 3a4éT C OIlEHKOH
OLICHKOH
Hamnucanue oryera no 2 IIKC-1 OTuyer no
UHANBUIYATbHOMY WHANBUAYATBHOMY
3aJIaHUIO 3aJ]aHHIO
IloaroroBka x 2 IIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 88
Hroro 88

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNH AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
dopmupyemble Bunpl yueOHOI AeITeIbHOCTH
@OpMBI KOHTPOJIA
KOMIICTEHIINH ITpak. 3an. Cawm. pa0.
IIKC-1 + + 3auéT ¢ oneHkoM, OTYeT Nno
MHAMBUyaJIIbHOMY 3a/laHuto, TectupoBanue

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OLeHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabnuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbIA
0as 3a mepuos Bcero 3a
DopMBI KOHTPOJIA 6amn Ha 1-yto KT ¢ | ©ann 3a mepuon
mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ cemecTpa
6 cemecTp
3a4éT ¢ OIeHKOH 0 0 30 30
Ortuer no 10 20 25 55
UHANBUIYATHBHOMY
3a/IaHUIO0
TectupoBaHnue 5 5 5 15
Hrtoro makcumym 3a 15 25 60 100
nepuo
Hapacraromum ntorom 15 40 100 100

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

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEICTABICH B TabIuUIE 6.2.
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Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIh
Bamibl Ha JaTy TEKy1Iero KOHTpOIs Oruenka

>90% oT MakcuMalIbHOM cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAINIMOHHOE o0ecTieuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. YnpaBneHue nmpoeKTamu : y9eOHHK U MPAaKTUKyM s By30B / A. U. bamamos, E. M. Porosa, M.
B. Tuxonosa, E. A. Tkauenko ; mog obmeit pegakueit E. M. Porosoii. — Mocksa : U3natenbcTBO
HOpaiit, 2020. — 383 c. [DnekTpoHHBIN pecypc]: — Pexum moctyna: https://urait.ru/bcode/449791.

2. 3y0, A. T. YnpaBieHue npoeKTaMu : y4eOHUK U IpakTUKyM it By30B / A. T. 3y6. — Mockaa :
NznatenscTtBOo MOpaiit, 2021. — 422 c. [DnexktpoHHBIH pecypc]: — Pexum poctymna:
https://urait.ru/bcode/469084.

3. T'ankun, B. A. lludpoBas MmoOUIEHAS paaNOCBs3h : yueOHOe mocodue / B. A. ankun. — 2-¢
u31., iepepad. u gom. — Mocksa : ['opsiuas nunus-Tenexom, 2017. — 592 c. [DnexTpoHHBIM pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/111041.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. AHanorossie U U(POBBIE paIuONpUEeMHbIe ycTpoiicTBa: YueOHnoe mocodue / B. 1. [Tymkapés -
2018. 230 c. [DnexTponHHbIi pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/8617.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOANYECKHE TOCOOUSI

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

2. MeTonpl MaHUMyIAIUN TUDPOBON paguocBsa3u: YdyeOHOe mocoOue A JEKIMOHHBIX H
MPAKTUUECKUX 3aHATUH, KypCOBOTO MPOSKTUPOBAHUS, caMOCTosITeIbHOU padoThl / C. B. Menuxos - 2017.
64 c. [DnexTpoHHbIN pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/7028.

3. OmneHka 4yBCTBUTEIBHOCTH PATUOTIPUEMHBIX YCTPOUCTB: YueOHOe mocoOue sl JICKIUOHHBIX U
MPaKTUYECKUX 3aHSATHUH, KYypCOBOrO MPOEKTHUPOBAHMSA, CAMOCTOATEIbHON pabOThl CTYJAEHTOB
panuoTexuuyeckux cnenuanbHocteit / C. B. Menuxos - 2018. 99 c. [DnekTponHblii pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8838.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl TPAKTHYECKUX 3aHATHI

JlaGopaTopusi TpynmoBOro NpoeKTHOro ooyuenus / Jlabopatopust paano3JIeKTPOHHBIX CPEICTB
3alIUThl TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM: y4yeOHas ayauTOpHUs Ui NPOBEACHUS 3aHITHH
MPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepmmauna ynuna, 1. 47, 406 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Ckanep 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 cranuum Ha 6a3e npoueccopa Pentium-4 (12 mr.);

- JIuneitnpiii nctounuk nmuTanns HY3003;

- JIuneitnpiii ncrounuk muTanns HY3003;

- [MasimpHas cranmus Quick 936 ESD;

- Hudposoii ananuzatop crekrpa GSP-810;

- Hudposoii reneparop curnanos I'CC-80;

- Hudposoii ocunmnorpad EZ Digital DS 1150;

- Pabouee mecto perynuposumka C4-1200P;

- Pabouee mecto perynuposumka C4-1200P;

- Usmepurens UKKIIO «O630p-304/1»;

- MHOTrO(yHKIIMOHAIBHBIA N3MEPUTENBbHO-BRIYUCIUTENbHBIN KoMIUIeKke National Instruments;

- Anammzatop cnektpa N90OOF-CFGO005;

- Otnagounsiit Mmoayis Instant SDR Kit;

- Ocuumnorpad MSOX3054A;

- [IpunTep nasepusiit HP LaserJet P2035;

- PabGoune cranuum Ha 6a3e npoueccopa Pentium - 15 (12 mwr.);

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;
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- 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 MPaKTHUYECKOro THIA, yueOHas ayauTOpHUs JJIs MPOBEICHUS 3aHATHI J1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue UMeroerocs 000pya0BaHuUs:

- Jlocka maruutHo-mMapkepHas BRAUBERG;

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

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- 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 U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHONB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
PACIIOJIOKEHHBIE 110 agpecaMm:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Haspaumi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH

1 Onpenenenue ueneit u 3anay  |I[IKC-1 3auét c ouenkoil  |IlepedyeHp BonpocoB s

JTana MnpoeKTa 3aueTa C OLEHKOMN
Oruer 1o [IpumepHBIil nepeyeHb
WHAMBUyaJIbHOMY |BapUaHTOB MHIUBUIAYaIbHBIX
3aJaHUIO0 3a1aHUI
TectupoBanue [IpuMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN
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2 Pazpabotka (akryamm3anusi)  |[TKC-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
TEXHUYECKOTO 3a/IaHMs dTara 3aueTa C OLEHKOM
HIPOCKTa Ortuer no [IpuMepHBIii TIEpedeHb
WHJVBUIyaIbHOMY |BApWAaHTOB MHIWBHIyaIbHBIX
3aJaHUIO 3aJaHuN
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
3 [locTanoBka [IKC-1 3auét c ouenkoit  |IlepedyeHp BompocoB st
WHJIUBUTyaTbHBIX 3a]1a4 B 3ayeTa C OLEHKOM
paMKax BBITIOJTHEHHA STalla Otuer no [IpuMepHBIii TEpeUeHb
IpOCKTa WHAWBUAYATbHOMY |BapUAaHTOB WHIAUBHUAYAIBHBIX
3a/IaHUIO0 3a1aHUI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 BpInosHeHUE ITKC-1 3auér ¢ onenkort | [lepeuens BompocoB ist
WHIUBUTyTHHBIX 337124 B 3ayeTa C OLEHKOM
paMKax STalla IpoeKTa Ortuer no [IpumepHBIil nEepeyeHb
WHJUBUIyaIbHOMY |BapUAaHTOB MHIWBUIyaIbHBIX
3a/1aHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
5 IlogroroBka oTuera o TIKC-1 3a4éT C OlEHKOH Ilepeuenb BOITPOCOB AJIst
peanu3anny MpoeKTa 3a4eTa ¢ OLEHKON
Oruer o IIpuMepHBIil IepeyeHb
WHJUBUJIyaIbHOMY |BapUaHTOB MHIWBUIyaIbHBIX
3a/IaHHIO0 3a1aHUI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
6 3amura oTyera TIKC-1 3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB 115t

3a4yeTa ¢ OLIEHKON

Otuer 1o IIpuMepHBIil IepeyeHb
WHJVBUyaJIbHOMY |BAPUAHTOB MHIUBUYaJIbHBIX
3a1aHUIO0 3alaHUI

TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAUCLUIINHE
®opmynaupoBka TpeOOBaHMIA K CTENeHN C(hOPMUPOBAHHOCTH
Onenka bamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHHUU OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUHN WITH HaBBIKOB WA
CYMMBI OaJIOB 3HaHUS YaCTUIHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHNE
yYMEHHUE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.

Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2

He nmeet HCO6XOI[I/IMBIX HpeI[CTaBJ'IeHI/Iﬁ O IMMPOBCPACMOM MaATCpUAJIC

(HEYTOBJIETBOPUTEIILHO ) | KITH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. 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 HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Ha3znauenue onepanuu CKpeMOJIMPOBAaHUS TOTOKA JaHHBIX:
JI71s1 CHU>KEHUS TI0JIOCHI IIPOILY CKaHUSL CUCTEMBI CBSI3H;
Jiis noBbIIIeHHS! SHEpreTHYecKoi 3(h(PeKTUBHOCTU CHCTEMBI IIepeiadl;
Jis yiydiieHust CTaTUCTUYECKUX CBOMCTB MOTOKA (BbIpaBHHUBaHUE BeposiTHOCTEH nosiBineHus 0
u 1) u oGecrnieyueHHs yCTOMUYUBOCTH CUCTEMBl CHHXPOHU3ALINY;
J1s yBenMueHns CKOPOCTH IEpeiadu JaHHBIX.
2. Haubonee nomexoyctoiuuBblii BUJ IU(PPOBOI (a30BOI MaHUIYIISALMU:
Pi/4 PSK;
BPSK;
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QPSK;
16 QAM.
3. HauBbICHIyIO CKOPOCTH TIEpPEAaun U3 MEPEUUCICHHBIX MOAYJISAINI 0OecIieunBacT:
BPSK;
BFSK;
8 PSK;
16 PSK.
4. KaHanbHO€ KOAMPOBAHUE UCTOJIb3YETCS JIJIS:
OOHapy’KeHUs U UCTIPABIICHUS OIIMOOK Mepeadn;
Coxkpaiienus oobeMa nepeaBaeMbIX JaHHBIX;
B ocHOBHOM A7151 ipeI0TBpaIeHHs] HECAHKIIMOHUPOBAHHOTO JTOCTYTIA;
Ucknrouenus mexxcumBoibHOM nHTepdepentnn (MSI).
5. CoBpeMeHHas TEXHOJOTUS OCHOBaHHAs Ha MCHOJb30BAHUU aJrOpuUTMa OBICTPOTO
npeoOpazoBanus Oypwe (FFT):
CDMA;
TDMA;
OFDM;
MIMO.
6. CoBpeMeHHasi TEXHOJIOTHS, MO3BOJISIONIAs W/WIN: CHU3UTh BEPOATHOCTH OIIMOOYHOIO MpUEMa,
MOBBICUTH CKOPOCTh MepeAaun JaHHbIX, CHU3UTh TPeOyeMoe OTHOIIEHUE CUTHA/IIYM, OOpOThCS
C MHOTOJTy4€BOCTHIO M ()EIMHIOM KaHAJIOB:
OFDM;
MHoroaHTeHHas TeXHOJIOTHS niepenadn AaHHeix (MIMO);
CaepxmupoxomnosocHas cBsa3b (UWB);
CDMA.
7. OTIMYUTENBHON OCOOCHHOCTBIO TEXHOJIOTHHU KOJOBOTO pasjeiieHus kaHaioB (CDMA)
SBIISETCS:
BBenenue 3aMTHOrO UHTEpPBaa;
[IpuMeHeHrne NnoMexoyCTOMYMBBIX KOJIOB;
[IpruMeHeHne BEICOKOYpPOBHEBOW MOTYJISILIAM;
Koppensuronnas 06paboTka curHana.
8. Ilpu nekoanpoBaHUU CBEPTOUYHBIX KOJOB HCIOJIb3YETCS:
BBenenue 3aMTHOrO UHTEpPBAa;
[IpuMeHeHrne NnoMexoyCTOMYMBBIX KOJIOB;
[IpruMeHeHne BEICOKOYPOBHEBOW MOTYJISILIUM;
Koppensuronnas 06paboTka curHana.
9. Ilpu nekoaupoBaHUU CBEPTOUYHBIX KOJOB UCIOJIb3YETCS:
Anroput™m O6bIcTpOro ipeodpazoBanus Dypee (FFT);
Anroput™m Butep6u;
Onepanus ckpeMOJIUPOBaHUS TOTOKA TaHHBIX;
MHoroanteHHasi TEXHOJIOTHS.
10. YBenuueHnne M30BITOYHOCTHU IJIS MOBBIIIEHUS MOMEXOYCTOWYMBOCTH KOJa B CUCTEMax
peaIbHOTO BPEMEHHU CACPKUBACTCS:
YpoBHEM UCITIOIB3YEMOUM MOIYJISLINH;
CHUKEHHEM pealbHON CKOPOCTH Mepeladn JaHHbIX;
CHIKEHHEM dHEPruu Nepe1aBacMbIX CHMBOJIOB (OUTOB);
MexcuMBOJIBLHON HHTEp(EPEHITHEH.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. CoBpeMeHHbIE CUCTEMBI (DYHKIIHOHAIBHOTO MOJICIMPOBAHUS aHAJIOTOBBIX U IIU(POBHIX KAHAIOB
CBS3U

JleTrepMuHUpOBaHHbBIE U clydaiiHble cUrHaibl. CBs3b (OPMBI CHUTHAjJa CO CHEKTPaIbHOMN
IJIOTHOCTBIO MOILHOCTH WJIA SHEPIUH.

Bnustnus (opMbl U UTMTENBHOCTEN CUTHAIA HA IIUPHHY CIIEKTpA.

[TonsiTue rayccosa 6enoro mryma. HopmansHbIN 3aKOH pacripeieieHUs rayCCOBBIX IITYMOB.
[IpencraBieHye CUTHAJIOB U IIIyMa B BEKTOPHOM ITPOCTPAHCTBE.

MesxcuMBOJIbHAS UHTEPHEPEHIIHS U METOAbI OOPHOBI C HEll.

o

SNk
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[TpuHIIMTT KaHAJIBHOTO KOMPOBaHUs. JlIOCTOMHCTBA U HEJIOCTATKH.
Jluneiinbie anreOpanueckue 6J109HBIC KOBI. JJOCTOMHCTBA U HETOCTATKHU.
JIuHeiHbIe UKIIMYecKue O0JJOYHBIC KOABI. JJOCTOMHCTBA M HETOCTATKH.
CBeproyHoe KoaupoBaHue. JJOCTOMHCTBA U HEIOCTATKHU.

SPY e~

9.1.3. IlpuMepHBIii epeYeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 32JaHUI

[TpuHIMI U30BITOYHOTO TOMEX0YCTOWYMBOTO KOAMPOBaHMs. JlIOCTOMHCTBA U HEJOCTATKH.
Konp! ¢ koHTpOsiem yetHocTH. Koz ¢ 0HUM KOHTPOJIBHBIM OUTOM. IIpsSIMOYTOJIBHBIN KOJI.
Komnpomuccesl npu KoaupoBaHHU ¢ Koppekuuei omubok. Iloustue sdpdextuBHOCTH
KOJMPOBAHUSL.

Komnpomucc Mexay BepOSITHOCTBIO OITMO0YHOTO ITpUEMa U MOJI0COM MPOMYyCKaHusI.
Komnpomucc Mex 1y MOIIHOCTBIO CUTHANA U TT0JIOCOH MPOITy CKaHMUS.

Komnpomucc Mexay CKOPOCThIO Tepelaun JAHHBIX U MOJI0COM MPOMYyCKaHusl.
Komnpomucc Mexay nporrycKHON CIIOCOOHOCTBIO U TIOJIOCON MPOITYCKaHUS.

MozenpHOE HCCe10BaHUE KOMIIPOMUCCOB IIPU U30BITOYHOM KOJHUPOBAHUU.
['eomeTpuueckas MHTEpPIIPETAIs OOHAPYKEHUS M UCIIPABIICHUS OLIHOOK.

CBoiicTBa CBEpPTOUHBIX KOJOB. D((HEeKTUBHOCTH CBEPTOYHOTO KOJUPOBAHMUS.

el S

SO N A

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB NPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwmie 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB
Buasl 10MoIHUTENBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJIA U OIIEHKU
MaTepHUAIIOB PE3yJIbTaTOB O0YUYCHUS

Kareropuu o6yuaronuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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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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