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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3yyenue npuHIUNOB (GOPMHUPOBAHUS U OOpabOTKH CHUTHAJIOB COBPEMEHHBIX CHCTEM
MOOMJIBHOHM CBSI3UM U MHTEpPHETA BeLIeH, O3HAKOMJICHHE C MX TEXHUYECKUMHU XapaKTEPUCTUKAMH U
nepcreKkTuBamMu pa3Butus; IlpuodpereHrne HeOOXOIUMBIX TEOPETHUECKUX M MPAKTUYECKUX HABBIKOB
(dhopmupoBanus 1 00pabOTKK CUTHAJIOB CUCTEM MOOWIIBHOM CBsi3U U MIHTepHEeTa Belel.

1.2. 3agauy AUCHUILIUHBI

1. PaccmoTpeHne mpUHIKMIIOB U 0COOEHHOCTEH (popMHUpOBaHHS U 0OPAOOTKH CUTHAJIOB CHCTEM
MOOWIBHOM cBsi3u 1 HTEepHETa BeleH.

2. V3ydeHue NpUHIMIIOB MOJEIUPOBAHUS COBPEMEHHBIX MPOTOKOJIOB CUCTEM MOOMIIbHOM CBSI3U U
HNutepHera Bemeil.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb mucturiina: Moaysib NpoeKTHO-POopeCCHOHATBLHON MTOATOTOBKH.

HNunexe nuctumunel: b1.B.01./1B.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHA.

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

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITK-1. Crocoben
CaMOCTOSITEIILHO
BBIITIOJIHATH
SKCIICPUMCHTAJIbHBIC
HUCCICOOBAHUSA HJIS1
peICHus HAY4YHO-
HCCIICIOBATEIBCKUX U
MMPONU3BOACTBCHHBIX
3a7a4 C UCITOJIb30BaHUEM
COBPEMEHHOM
anmnaparypbl 1 METOLOB
HCCIICIOBAHUS

[1K-1.1. 3naer Teoputo
IKCIIEPUMEHTA, CIIOCOOBI €T
OpraHH3aluu U
IJIAaHUPOBAHUA U
COBpPEMEHHBIC CPECTBA, U
MCTOJbI IMTPOBCACHUA
SKCIICPUMCHTAJIbHBIX
UCCJICIOBAaHU 00EKTOB
npohecCHOHATLHOM
JCSITeIbHOCTH

3HaerT:

TEOPETHUECKUE OCHOBBI TIJIAHUPOBAHUS
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUN
CUTHAJIOB M KAHAJIOB CHCTEM MOOMIBHOU
CBSI3U U MHTEPHETA BELIEH;

COBPEMEHHBIE METO]IbI U3MEPEHUS
MapaMeTpOB CUTHAIOB IPOTOK0JIOB NB-I0T,
LoRaWAN, Sigfox, XNB, NB-FI u 5G NR;
METO/]Ibl CTATUCTHUUECKON 00pabOTKH
pe3yJIbTaTOB U3MEPEHUN U OLICHKH
MOTPEUTHOCTEH MPU IKCTIEPUMEHTAIIBHBIX
HCCIIEAOBAHUSAX PATUOCUTHAJIOB.

[TIK-1.2. YMeeT muiaHupoBaTh,
OpPraHU30BBIBATH U MPOBOJIUTH
HKCIIEPUMEHTAJIbHbIE
UCCIJIETOBaHUS C
MPUMEHEHUEM COBPEMEHHBIX
CPEJICTB U METOJIOB

dbopMyIIMpOBaTh LIEIH U 33]1a4H
HKCIIEPUMEHTA, BEIOUPATh U3MepseMble
napaMeTpsl U KPUTEPUH OLIEHKH KauyecTBa
CUTHAJIOB;

UHTEPIPETUPOBATH PE3YIbTAThI
HKCIIEPUMEHTOB U (POPMYIUPOBATH
000CHOBaHHBIE BBIBOJBI O CBOMCTBAX
UCCJIETyeMbIX CUTHAJIOB U CHCTEM.

IIK-1.3. Bnageer HaBBIKaMU
TUTAHUPOBAHMSI, OpTraHU3aIUH,
MIPOBEACHUS IKCIIEPUMEHTA U
00paboTku
HKCMIEPUMEHTATIBHBIX TAHHBIX
C IPUMEHEHUEM
COBPEMEHHBIX CPEACTB U
METOH0B

Bnageer:

HaBBbIKAMU TUIAHUPOBAHUS U TIOCTAHOBKHU
HKCIEPUMEHTOB I10 UCCIIEIOBAHUIO
(bU3MUECKOTo YPOBHS CUCTEM MOOUIBHOM
CBSI3U Y MHTEPHETA BELICH;

MeToAaMU UPPoBOH 00pabOTKU
3apEeTrUCTPUPOBAHHBIX CUTHAJIOB C
HCIOJIb30BAHUEM COBPEMEHHBIX
IIPOTPaMMHBIX CPECTB

HaBBIKAMU CTaTUCTUYECKON 00pabOTKHU U
BU3YyaJIM3allUH SKCIIEPUMEHTAIbHBIX JAHHBIX;
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[1K-2. Cnocoben [1K-2.1. 3HaeT npuHUIUIIBI 3HaeT NPUHLIMIIBI TOCTPOSHUS

paszpaboTke Mojaenen MMOCTPOEHUS MOJIEIIEH MAaTEMaTUYECKUX U UMUTAIMOHHBIX MOJIEIIECH
Pa3ITUYHBIX TEXHOJOTMYECKHX POIECCOB, |TporieccoB hopMupoBaHUsS 1 00pabOTKH
TEXHOJOTHYECKHUX METO/bI TPOBEPKHU UX CHUTHAJIOB CHCTEM MOOWJILHOM CBSI3H U
MIPOIIECCOB U MPOBEPKE  |aJI€KBATHOCTH, a TAKKE WHTEpHETA BENICH;
WX aJeKBAaTHOCTH Ha (GyHKIIMOHATIbHBIC MOJIeTTH (PU3UIECKOTO YPOBHS IIPOTOKOJIOB
MIPAKTUKE, TOTOBHOCTHIO |BO3MOKHOCTH mporpammHbix |NB-IoT, LoRaWAN, Sigfox, XNB, NB-FI u
HCIIOIB30BaTh ITAKETHI CPEICTB JIJIsl aHAJIN3a U 5G NR, BKII04as MOJENIM CUTHAJIOB, KAHAIOB
MPUKJIAIHBIX TPOTPaMM | CHHTE3a Y QJITOPUTMOB CUHXPOHHU3AIINH;
aHaJln3a U CUHTE3a WH(POKOMMYHHUKAIIMOHHBIX MOJIEJIA PAJMOKAHATIOB (C MHOTOJTY4YE€BbIM
WH()OKOMMYHHUKAIIMOHH |CUCTEM, CETEH M YCTPOMCTB.  |pacnpoCTpaHECHUEM, 3aMUPAHUSIMH,
BIX CHCTEM, CETCH U aJIUTUBHBIM IIIyMOM), IPUMEHSEMbIC TTPU
YCTPOWCTB aHanuze cucteM cBsizu [oT u 5G;
[IK-2.2. Y™meer YMeeT MoAenpoBaTh MPOIECCH KaAPOBOU U
paspabaThIBaTh MOJICTH YaCTOTHOM CHMHXpOHU3aluu curiajioB LoRa u

TeXHOJOoTH4ecKuXx rnponeccoB |5SG NR u olleHMBaTh XapaKTEPUCTUKHU

B c(hepe nHPOKOMMYHHKAITUH |pa3pabOTaHHBIX AJITOPUTMOB;

Y TIPUMEHSThH aKeThI MIPOBOAMTH PAcU€T M aHAJIU3 apaMeTPOB
MPUKJIAIHBIX TPOrpamMM i | pu3ndeckoro ypoBHs (BEPOATHOCTH OMTOBOM
pacdeTa, aHanu3a u cuHTe3a  |ommOku BER, mpomyckHol crmocoOHOCTH,
napaMeTpoB ceTell u HHEPreTHUECKOro O/ KeTa KaHaua,
YCTPOICTB JABHOCTH CBSI3U) JJISl Pa3InYHBIX
npoTokosoB [oT;

[1K-2.3. Bnameer MmeTogaMu  |HaBBIKAMH PabOTHI B CIICIIUATU3UPOBAHHBIX

IIPAKTUYECKON IPOBEPKHU nporpaMMmHubIx cperax MATLAB/Simulink,
aJIeKBaTHOCTHU METOAaMHU Bepu(UKALUN U BaIUAlUN
pa3paboTaHHBIX MOJENIeH U |Mojenel (PU3NYECKOro YPOBHS IPOTOKOJIOB
HaBbIKAMU PabOTHI B NB-IoT, LoRaWAN
CHeLHATU3UPOBAHHBIX

IPOTPaMMHBIX Cpeax MpH

IPOEKTUPOBAHUHI

MH(POKOMMYHHUKAIIMOHHBIX
CUCTEM U CETEN

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHYeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Beero  |CemecTpbl

4acoB 2 cemecTp

Bunbl yueOHOI nesTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 36 36
JIek1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero

IToaroroBka K 3a4eTy ¢ OLIEHKON 42 42
IToaroroBka K TECTUPOBAHUIO 42 42
[ToaroToBKa K YCTHOMY OIpPOCY / COOECEeT0BAHHUIO 24 24
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O0mas Tpya0eMKoCTh (B 4acax) 144 144

Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIINHBL U BUIBI YUEOHOH IeATEIbHOCTH

Jlek. Bcero uacos
[Ipak. | Cam. dopmupyemble
HasBanus pasnenoB (TeM) TUCIUTLTAHBI 3aH., (6e3
3aH., 4 | pad., 4 KOMIIETCHIINH
q JK3aMeHa)
2 cemecTp
1 Beenenue 4 2 22 28 [1K-2
2 TexHoa0TUHN PUIUIECKOTO YPOBHS 4 4 22 30 [1K-1, TIK-2
nporokona NB-IoT
3 TexHonoruu (HU3NYECKOrO YPOBHS 4 4 22 30 I1K-2
nporokosna LoraWan
4 Ceepxy3skomnonocHast moxaysiius (UNB), 2 2 22 26 IK-2
TEXHOJIOTHH (PU3MUECKOTO YPOBHS
npotokosoB Sigfox, XNB, NB-FI,
dbopmupoBanre U 00pabOTKa CUTHAJIOB C
CBEPXY3KOIOJIOCHON MOAYJIALIMEN
5 Texnonoruu (pU3NIECKOro ypOBHS 4 6 20 30 [1K-2
cranaapta 5G NR
Hroro 3a cemectp| 18 18 108 144
Hroro| 18 18 108 144

5.2. Conep:xanue pa3enoB (TeM) TUCHHIINHBI

Coneprkanue pa3iesioB (TeM) TUCUUTLIMHEI (B T.4. TIO JICKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JICKIIUSIM)

HazBanus paznenos (Tem) Coneprkanue pas3iesioB (Tem) Tpynoemkocts dopMupyemsbie
JUCITUTUTAHBI JUCITUTUTAHBI (B T.9. TIO JICKITUSIM) (AeKIHOHHEIE KOMITETCHITHT
3aHATHUSA), U
2 cemecTp
1 BBenenue [Ipenmer u 3anaum kypca. OCHOBHbIE 4 I1IK-2
MPUHIUTIE JOPMUPOBAHUS U
00pabOTKH CUTHAJIOB CUCTEM
MOOUJILHOM CBSI3M M UHTEPHETA
BEILEH.
OBosonus cucteM cBsaszu 1G - 5G.
Hroro 4
2 Texnomnoruu ¢uszndeckoro |Apxutekrypa cuctem cBsizu NB-IoT, 4 [TK-1, TIK-2
ypoBHs nipoTokona NB-IoT  |popmupoBanue u o6paboTka
cUrHanoB npoTokojgoB NB-IoT,
curHaiel ¥ kaHansl NB-IoT,
cunxponuzanusa NB-IoT.
Hroro 4
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3 TexHonoruu GU3NIECKOTO |APXHUTEKTypa CUCTEM CBS3H 4 [1K-2
ypoBHs npotokona LoraWan |LoraWan, ¢popmupoBanue u
o0pabotka Lora curnana, kaapoBas u
4yacTOTHas CUHXpoHu3auus Lora.
Hroro 4
4 CBepXxy3KOIoJIoCHast Texnonoruu HU3NUECKOrO YpOBHS 2 [1K-2
monyisiiust (UNB), npotokonoB Sigfox, XNB, NB-FI,
TEXHOJIOTUH (PU3HUECKOTO dopmupoBanue 1 06paboTka
YPOBHsI TPOTOKOJIOB SigfoX, |CHUTHAIOB C CBEPXY3KOMOJIOCHOH
XNB, NB-FI, popmupoBanue Moy IsIHe.
1 00pabOTKa CUTHAJIOB C
CBEPXY3KOIOJIOCHON Hroro 2
MOIYJISILUEH
5 Texnonoruu pusmdeckoro |Apxurekrypa cuctem cBsizu SG NR, 4 [1K-2
ypoBHs cTtanaapTa SG NR dbopmupoBanue u 00paboTKa
curHaioB npotokoisia SG NR,
curHaibl U kaHaiel 5G NR, kagpoas
¥ yacToTHas cuHxpoHuszanus 5SG NR.
Htoro 4
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmenoBaHue npakTUYECKUX Tpynoemkocts, | opmupyeMbie
JTUCIUTUTUHBI 3aHATUHN (CEeMUHAPOB) q KOMITETCHIINH
2 cemecTp
1 BBenenue Hauvano pa6otsl ¢ Octave/Matlab 2 TIK-2
HUroro 2
2 Texnonoruu ¢uszndeckoro |dopmMupoBaHre CUTHAIOB IEPBUIHOM 2 [1K-2
ypoBHs npotokosia NB-IoT |u Bropuunoii cuaxponn3auuu NB [oT
DopMUPOBaHUE KaJpa HUCXOIALIETO 2 TIK-2
kanana NB-IoT
Htoro 4
3 Texuonoruu ¢uznueckoro |PopMUPOBAHKUE CUTHAIA, 2 [1K-2
ypoBHs nipoTokosa LoraWan |moaymnsiust/ nemonyisinius LoRa.
Bpemennas cunxponusauus LoRa 2 [IK-2
Htoro 4
4 CBepxy3KOIOJIOCHAs dopmupoBanue u 00paboTKa CUTHAJIA 2 [1K-2
moxayisinus (UNB), UNB
TEXHOJIOTHH (PU3HIECKOTO
YPOBHS POTOKOJIOB Sigfox,
XNB, NB-FI,
dbopmupoBanne u 00padoTKa Hroro 2

CUTHAJIOB C
CBEPXY3KOIOJIOCHOMN
MOJYJISIUEH
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5 Texnonoruu ¢puzndeckoro |PopmMupoBaHUE CUTHAIOB IEPBUYHON 2 [K-2
ypoBHs ctanaapta SG NR |1 BTopuyHOM CHHXpOHHU3ALIUN
crangapta 5G NR
®opmupoBanne OFDM cuMBoJI0B B 4 [1K-2
COOTBeTCTBUU €O cTannaproM SG NR,
dhopmupoBanre GU3NIECKOTO
mpoKoBenarenbHoro kanana PBCH
Htoro 6
Uroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMOTpeHO Y4eOHBIM IIaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabauma 5.6. — Buabl camocToaTenbHON paboThl, TPYAI0EMKOCTh U (HOPMHUPYEMbIEe KOMIIETSHIIUN
Bunsl
HaszBanus pasznenos . TpynoemkocTs, | DopMupyemsbie
S —— CaMOCTOSITENIbHOM 4 KOMITETCHIIHI @DopMbI KOHTPOJIS
paboTsl
2 cemecTp
1 Beenenue [ToaroroBka k 3a4ety 8 I1K-2 3auéT Cc OLEHKOI
OLICHKOM
ITonroroBka K 8 [1K-2 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 6 I1K-2 YcTHblii onpoc /
ompocy / cobecenoBaHUe
co0eceI0BaHUIO
Hroro 22
2 TexHomoruu IToaroroBka K 3a4ery ¢ 8 [1IK-2 3a4éT C OIEHKOH
(U3UYECKOTO YPOBHS OIICHKOM
npotokosia NB-IoT IloaroroBka k 8 I1K-2 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 6 [K-1, I1IK-2 | VYcrHsIii onpoc /
ompocy / cobeceloBaHHE
co0ece10BaHUIO
Hroro 22
3 Texnonoruu ITogroroska k 3a4ery ¢ 8 I1K-2 3auéT C OLEHKOMN
(U3UYECKOTO YPOBHS OLIEHKOM
npotokona LoraWan IloaroroBka x 8 I1K-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 6 [1K-2 YcrHbIi onpoc /
ompocy / cobecenoBanme
co0eceI0BaHUIO
Hroro 22
7
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4 CeepxyskomnonocHas |IloaroroBka k 3adery ¢ 8 [K-2 3a4éT ¢ OIICHKOM
moxayisinus (UNB), OLIEHKOM
TEXHOJIOTHH
ITonroroBka k 8 [K-2 TectupoBanue
(U3UYECKOTO YPOBHS
. TECTUPOBAHUIO
npoToKoJIoB Sigfox,
XNB, NB-FI, [MoaroroBka K yCTHOMY 6 [K-2 YcrHbI#R onpoc /
(dbopMupoBaHue u omnpocy / cobece0BaHNE
00paboTKa CUTHAJIOB C | coOece0BaHHI0
CBEPXY3KOITOJIOCHOMN
. Hroro 22
MOTyJISIIIHEH
5 TexHonoruu IToaroroBka K 3auery ¢ 10 [IK-2 3a4éT C OIEHKOH
(U3UYECKOTO YPOBHS OIICHKOM
cranaapra SG NR IToaroToBKa K 10 I1K-2 TectupoBanue
TECTUPOBAHUIO
Uroro 20
Hroro 3a cemectp 108
Hroro 108

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

M BHJIOB 3aHATHH

CooTBeTcTBHE KOMIETEHUIHH, (OPMUPYEMBIX MPU U3YUYCHUH JUCLUILIMHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHATUH
®opMupyemsie Bunapl yueOHoi nesTeabHOCTH
DOopMBI KOHTPOJIA
KOMIIETEHIINH Jlek. 3an. |IIpak. 3an. |Cam. pa0.
IIK-1 + + 3a4éT c onieHko, TectupoBanue, Y CTHBIN
onpoc / cobecenoBanue
I1K-2 + + + 3auér ¢ onieHkoM, TectupoBanue, Y CTHBIN
ompoc / cobeceoBaHue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeIcTaBIeHbI B Tabmue 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcuManbHBIN Oat
MaxkcumanbHbII MaxkcumanbHbIA
3a nepuox Mexay | Bceero 3a
DopMBI KOHTPOJIA 6am1 Ha 1-y10 KT ¢ 6asu1 3a Iepuoj
2KT u Ha KoHel CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp
3a4€T ¢ OLICHKOU 0 0 0 0
YcTHblii onpoc / 16 18 18 52
cobecenoBaHue
TectupoBaHnue 16 16 16 48
Hrtoro makcumym 3a 32 34 34 100
nepuo
Hapacraromum ntorom 32 66 100 100
6.2. Ilepecuer 02/U10B B OLIEHKH 32 TEKYIIM 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. OcHoBsl panuocsszu [Tekct] : yaeOHOE mocobue nist By3oB / B. A. PomaHiok ; MuHHCTEPCTBO
oOpa3zoBanus Poccuiickoit @eneparyn, MOCKOBCKUN rOCY1apCTBEHHBIA HHCTUTYT 3JIEKTPOHHON TEXHUKH
(rexunveckuit yausepcuret) (M.). - M. : FOpaiit, 2011. - 288 c. (nanuuue B Oubmmoreke TYCVYP - 15
9K3.).

2. Hudposas moOmiIbHAs paguocBs3b [Teker] : yaeOHOE mocodue st By30B / B. A. INankuH. - 2-¢
u31., nepepad. u gor. - M. : ['opsiaas muaus - Tenexom, 2012. - 592 c. (nanuaue B 6ubmmorexe TYCVYP -
40 5k3.).

3. MogenupoBaHue O€CIIPOBOAHBIX CHCTEM CBs3U: YueOHoe mocodue / A. C. Bepmunun - 2014.
231 c. [DnexTponHSbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/3911.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. MeToapl MaHuUMyasiuuu UUGPOBON paauocBsA3U: YueOHOE mocoOue Ay JeKIHUOHHBIX H
MPAKTUYECKHUX 3aHATUH, KypCOBOTO MPOESKTHUPOBAHUS, caMOCTosATeNbHON padoTsl / C. B. Menuxos - 2017.
64 c. [DnexTpoHHBIH pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7028.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHUE MOCOOUSI

1. ®opmupoBaHue U 00paboTKa CUTHAJIOB CUCTEM MOOWIBLHOUW CBs3M M VMHTEpHETa Bemieit:
Metoandeckue yKa3aHus JJIsl BBITTOJTHEHHS MPAKTUYECKUX paboT U camocTosTenbHON paboTsl / E. B.
Poroxuukos, 3. M. JImutpues, K. B. Jlunouenko - 2024. 94 c. [DnekTpoHHbINA pecypc]|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/10932.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbSI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbS U BOCTIPUATHS HHPOPMALIUH.

JJ1s1 1M1 ¢ HAPYLIEHUSIMH 3PEeHUS
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCIUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VY4eOHO-Hay4YHast 1TabOpaTOpusi CHCTEM CBSI3H: ydueOHasi ayAMUTOPHUs IJIsl MPOBEACHUS 3aHITHUI
JEKIIMOHHOTO THIIA, Y4eOHAast ay TUTOPHS JUIs IPOBEICHUS 3aHIATUN MPAKTUIECKOTO TUTIA, TOMEIICHUE JIJIs
MPOBEICHUS T'PYIIOBBIX M MHIWBHYAIBHBIX KOHCYJIBTAIMHA, TOMEIICHNUE IS TPOBEACHUS TEKYIIETO
KOHTPOJISl M IPOMEKYTOUHOM aTTecTalluy, HOMEILEHUE AJisl caMocTosATeNbHON padoThl; 634034, Tomckas
obmactb, T. Tomck, Bepmmnaunna ynuna, a. 47, 230/1 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

Amnamuzatop criektpa DSA832E. Rigol 8 mT.

I'eneparop cranmgapTHbIX GyHKumid 1 curaaioB DG5071.Rigol 11 mr.

Ocmwmnorpad mudposoit MSO5104.Rigol 14 .

[Tanens nHTEpaKTHBHAA CO BCTpanBaeMbiM 11K

Mounutop 27" 14 wr.

Cucremnslii 610k AMD Ryztn 7 14 mr.

Cron pabounii CP-14-7 B cOopke 1 8 mir.

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- Microsoft Office 2019;

- Microsoft Windows 10 Pro;

- Visual Studio;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 101 ayx.;

- 634045, Tomckas ob6nacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 107 ayz.;

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

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

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

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUIUIAHBI KOMIIETEHIINH
1 BBenenue TIK-2 3a4éT ¢ OLlEHKOH [Iepeuens BOIIPOCOB 11t
3a4eTa ¢ OL[EHKOM
Ycrablit onpoc / [IpumepHBIil nepeyeHb
cobecenioBaHUE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
2 TexHonoruu (hpu3NYECKOro [IK-1, TIK-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s
ypoBHs npotokosa NB-IoT 3a4eTa ¢ OLEHKOMU
YcrHbri onpoc / [IpumepHBIil nepeyeHb
co0ecei0BaHNE BOIPOCOB JJIsl YCTHOTO
orpoca / codece0BaHHS
TectupoBanue [IpumMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHUN
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3 TexHonoruu HpU3NIECKOro [K-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s

ypoBHs npotokona LoraWan 3a4eTa ¢ OLEHKOM
VYcrHbI# onpoc / [IpuMepHBIii TIEpedeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
4 CBepXxy3KOIl0JIoCHast [K-2 3auét c ouenkoit  |IlepedyeHp BompocoB st
moxayisitius (UNB), TexHonoruu 3a4eTa ¢ OL[EHKOMN
(husrgecKoro ypoBHs YcTHbl# onpoc / [IpuMepHBIii TEpeUeHb
nporokoios Sigfox, XNB, NB- cobecenoBaHue BOIIPOCOB JIJIs1 YCTHOT'O
FI, opmuposanue u o6paborka ompoca / cobecenoBaHUs
CHTHAIIOB C VCBery3KOHOHOCHOﬁ TecTupoBanue [IpuMepHbIii IEpeYEHb
MOAY e TECTOBBIX 3aaHUH
5 TexHonoruu (pU3N4IECKOro [IK-2 3auét c ouenkoit  |Ilepedyenp BompocoB st
ypoBHs ctanaapta 5SG NR 3a4eTa ¢ OI[EHKOM
TectupoBanue [IpumepHbIil nepedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 11O

JMCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ormenka Bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01e, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZOBIIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHUYECKU | CUCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MPUMCHECHHE
yYMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B 1IEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJIeJIbHbIE coJieprKariye coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
PUMEHEHHE
HaBbIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Tab6muma 9.3 — lllkaia KOMIUIEKCHOM OIEHKH C(POPMHUPOBAHHOCTU KOMITETCHIIUNA

CornacoBaHa Ha noptane N2 84780 12



Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | HITH
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIETICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOUYHUKAM HY>KHO
obOparatecs uist 60see 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YUECHHBIHN 3JIEMEHT COCPKAHUS PENPOAYKTUBHO: IPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIBHO U JIOKA3aTEIIbHO
BOCIIPOW3BOJIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTb B COJICPKAHUU TUCIIUILIFHBEI.

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Omubka B 4aCTOTHOW CHHXpPOHHU3ALHUU Npu 00paboTke QAM MOIYyIMPOBAHHOT'O CHUTHANA
NPUBE/ICT:
a) K 3amymiienuto co3pe3nus
b) K pa3zoBomy Habery
¢) K aMmummTy 1HpIM HCKasKEHUSIM
d) K ommbke TakTOBOM CHHXPOHM3AIUN

2. WnrepBan mexnay noanecymumu B NB-IoT DL pagen:
a) 25 k'
b) 30 xI'1y
c) 15 k'
d) 50 k'

3. [Ilonoca curnana B cucTeMe CBs3M, paboTaromiel mo texnonorud UNB cocraBiser
a) 100 I'n
b) 100xI 11
¢) 100 MTI'ng
d) 10 MI'n
4. TIporokon NB-IoT nHanbosee 61130k K
a) SGNR
b) LTE
c) Sigfox
d) LoraWan
5. Monaynbs 6a30BOM CTaHIIMK KOTOPBIM HE ucnonb3yeTcs B 5G
a) Cu
b) Du
¢)Ru
d) BBU
6. B sigfox npumeHsercs Moynsanus
a) QPSK
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b) BPSK
c) DBPSK
d) GFSK

7. B cunxpo6siok 5G NR BxoauT kaHai:
a) PRACH
b) PBCH
¢) PDSCH
d) PDCCH

8. DMRS B 5G NR 310
a) OTIOPHBIA CUTHAI
b) curHan CUHXpOHU3AIT
C) KaHaJl JJi Nepeiayy MoJIb30BaTeNbCKUX TaHHBIX
d) xanan s mepeaadn CiryKeOHBIX JaHHBIX

9. Ilpu yBenuuenun SF ckopoCTh nmepeaadu JaHHBIX
a) YBEJIMUNBACTCS
b) yMeHbIIaeTcs
C) HE U3MEHSETCS

10. B ocnoBe LoraWan JIe:KUT MOAYJIALIMS
a) BPSK
b) JITUM
c) DBPSK
d) OFDM
11. UnTtepdeiic Mexy 6a30BOM CTAHIIMEH U SIPOM CETH 3TO

a) Fronthaul
b) Midhaul
¢) Backhaul

d) ipyroe

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Curnansl 1 ka"aiasl SG NR.
Curnansl 1 kanansl NB-IoT.
Texuonorusa UNB.
Texuonorusa Lora.
Cunxponuszanus 5G NR.

Nk W=

9.1.3. [IpumepHbIii mepevyeHb BOMPOCOB /IJIsl YCTHOT0 onpoca / codece10BaHMs

1. OT 4ero 3aBHCHT OJ0CA CUTHAJIA.
Ha 4gTo BiamsteT momoca curHajia.

UTto Takoe NUKIMYECKUi peduKc.
UTo Takoe CKOPOCTh KOJMPOBAHUS.
Kaxk onpenenuts nuk-aktop curxania.

Nk

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpeamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
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ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

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

310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 33JaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
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— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCTIPHATHST HHPOpMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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