MuHob6pHayku Poccum
®EOEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXAEHUE BbICLLEFO OBPA30OBAHUA
«BOPOHEXXCKWI TOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPHKOAIO
3aBeayowmin kKadeapon
bopucos AmuTpnit Hukonaesmy
Kadeapa nHGoOpMaLNOHHBIX
cuctem 28.02.2022
PABOYAA MPOrPAMMA YYEBHOW AUCUMNUHDI

51.B.11 ba3oBble NPOTOKO/bI U CTaHAAPTbl PaAMOKAHAIOB MHTEPHETA Bellei

1. Koa 1 HaumeHoBaHUe HanpaB/ieHUa NO4roToBKM/cneymManbHOCTH:
09.03.02 'HPOPMaALMOHHbIE CUCTEMbI U TEXHONOTUM

2. Mpodunb noaroToBKU/cneumnanmusauma: Bctpaveaemble BbIYUCAUTENbHbBIE CUCTEMbI M MHTEPHET BeLLei
3. KeannduKauua (creneHb) BbINyCKHUKA:

bakanaspuat

4. ®opma obyueHus:

OyHan

5. Kadeppa, oTBevatowwas 3a peannsaumio AUCLMNANHDI:

Kadegpa nHbopmaLMoOHHbIX CUCTEM

6. CoctaBuTtenu nporpammbi:

CaBuHKOB AHApein FOpbeBuy, 4.T.H., npodeccop

7. PekomeHaoBaHa: HMC ¢daKkynbTeTa, npotokon Ne3 ot 25.02.2022
8. YuebHbi rog;:

2025-2026

9.Uenun n 3agaum yue6HOM ANCLUNIUHDI:

Llenb: dopmmupoBaHme y CTyAeHTOB 6a30BbIX 3HAHWIA U HABbIKOB B YacTW 6a30BbIX NPMHLMMNOB NOCTPOEHUA U PaboTbl
pagMoKaHaN0B MHTEPHETa BeLLei.

3a4aum y4yebHOW ANCUUNANHBI:

®  u3yyeHue 6a30BbIX TEXHONOMMIN PALMOKAHAN0B MHTEPHETA BELLEN, BKIOYAs METOAbl MHOXECTBEHHOIO 40CTyNa,
aHeprocbepexeHusa, MoayNALUUN U KOAMPOBAHMUA, MPUHATbIE B pagMOKaHanaxX MHTEPHETa BELLEN

®  3HAKOMCTBO C OCHOBHbIMW TEIEKOMMYHMKALMOHHBIMW CTaHAAPTaMK 18 PaAMOKaHaN0B MHTEPHETA BeLL e

e npuobpeTeHne NPaKTUYECKUX HAaBbIKOB ONTUMM3ALIMKN U OLLEHKM KauyecTBa GYHKLUMOHUPOBAHUA pagMOKaHanoB
MHTEpPHETa BeLLel

10. MecTo yue6HOM gUCLUUNANHDI B CTPYKTYype OON:

yuyebHasa aMcuUMnANHA OTHOCKTCA K YacTu 610Ka b1, dopmmnpyemoit y4acTHMKamm 06pa3oBaTesibHbIX OTHOWeEHWIA. s
YCMewHOro 0CBOeHMA ANCLMUMANHBI HEOBX0AMMbI 3HaHMA Y YMeHUA, npuobpeTaemble NPU U3ydYeHue Cneayowmx
ancumnavH: UHoopMaLMoHHbIe TEXHONOMMU, MHOOKOMMYHMUKALLMOHHbIE CUCTEMBI U CETU, DNEKTPOHMKA, BBeaeHVe B
WHTepHeT Belwen, TexHonormm 6ecnpoBoaHON Nepesayn AaHHbiX, [porpaMmmmnpoBaHnMe MUKPOKOHTPOIEPOB.

11. MnaHupyemble pe3ynbTaTbl 06yueHUs no gucumnavHe/moaynio (3HaHMA, YMEHUA, HABbIKU), COOTHECEHHbIE C
nAaHUPyeMbIMU pe3ybTaTaMu 0CBOEHUA 0b6pa3oBaTeibHOM Nporpammbl (KOMNETEHLMAMM BbiNYCKHUKOB) U
MHAMKATOPaMMU UX JOCTUNKEHUS:



Kopa v Ha3BaHMe KomneTeHumn

YK-2 CnocobeH onpenenatb
KpYr 3aa4 B paMKax
NMOCTaB/NEHHOW Len U
BblIOMPaTb ONTUMasbHble
CNocobbl UX peLLeHns, Ncxoas
13 AeNCTBYIOLWMX NPaBOBbIX
HOPM, MMEILLUXCA PECYPCOB U
orpaHuYeHun

Ko 1 Ha3BaHMe MHAMKATOopa
KOMMeTeHUuUn

YK-2.1 dopmynupyet B pamrax
NMoCTaB/NIEHHOW Llen Kpyr 334auy,
COOTBETCTBYIOLLMX
TpeboBaHMAM MPABOBbIX HOPM

YK-2.2 MNpoeKTtupyeT pelleHne
KOHKPETHOM 3aZ,a4M C y4ETOM
BO3MOMHbIX OFPaHNYEHNI
OENCTBYIOLLMX NPABOBbIX HOPM

YK-2.3 PelwaeT KOHKpETHYO
3a4a4y c yueTom TpeboBaHuUM
NpaBOBbIX HOPM

12. O6bem AUCUMNAMHDI B 3a4eTHbIX eguHULax/yac:

2/72

dopma NpomeXKyTOUHOI aTTecTaumu:

3avet

13. TpyaoemKocTb No BuAam yuebHoii paboTbl

Bua yyebHom paboTbl

AyanTOpHbIe 3aHATUA
JleKLMOHHbIe 3aHATUS

Mn PaKTUYECKME 3aHATUA

NabopaTopHble 3aHATUA

CamocTtoaTtenbHas pa60Ta

3HaHKUA, YMEHUA, HaBbIKK

3HaTb OCHOBHbl€ BO3MOXHOCTU
pPaAnMOKaHanoB MHTEepPHETa Beu.|,e17|

ymeTb GOopMyIMpPOBaTb TEXHUYECKME
TpeboBaHUSA K pagMoKaHaNaM MHTEPHETa
BELLel B paMKax NocTaB/eHHOM Leam

B/1afEeTb HaBblKaMM PaboTbl C TEXHUYECKOMN
[OKyMeHTaumel

3HaATb CTaHAAPTbl PagMOKaHA/IOB UHTEPHETA
BeLen

YMeTb HaXo4uTb ONTUMabHbIN nyTb
peweHnAa nocTasaeHHOMN 3a4a4vn

MMeTb HaBblKM BbibOpa NyTel pelieHnn
MOCTaBNEHHOM 33Z,a4M C Y4ETOM BO3MOXKHbIX
orpaHuYeHui

3HaTb PeryaaTopHble orpaHnYeHns no
AManasoHaMm YacToT U paspeLleHHbIM
MOLLHOCTAM Nepesayn

YMeTb HaXo4uUTb ONTUMa/ibHOe TeEXHUYeCKoe
peweHne onAa KOHKpETHOﬁ 3a4a4vun

MMeTb HaBblKM OLLEeHNBaHMA 3GEKTUBHOCTU
npeaoKeHHOro TeXHMYECKOro pelleHns gns
KOHKPETHOM 3a4a4u

CemecTtp 8 Bcero
24 24
12 12
12 12
0 0
48 48



KypcoBas pabota

MpomexKyTouHas aTrectaums

Yacbl Ha KOHTPO/b

Bcero
13.1. Copep:KaHue AUCLUNAUHDI

n/n HavmeHoBaHue pa3gena
AVCUMNANHDI

1 lekuun

1.1 PagnokaHanbl HTepHeTa
Bellen

1.2 MeToabl KOANPOBaAHUA U
MOAYNALNM B pafMOKaHaNax
MHTEpPHETa Bellel

1.3 MeToabl sHeprocbepekeHus B
pagMOKaHaNax MHTepHeTa
Bellen

1.4 CraHpapTbl paguoKaHanos

WHTEpHEeTa Belei

72

CopepkaHue pasgena oucumnanHbl

XapaKTepUCTUKKN NepenaBaembix
OaHHbIX U TPebOoBaHMSA K NPOMYCKHOM
CNocobHOCTM pagMoKaHana,
AManasoHbl YacTOT M MOLLLHOCTH
nepeaaTyMKoB, 4OCTYN K
paZuoKaHany, nponpueTapHbie 1
CTaHZapTHbIE pelleHus ana
NOCTPOEHUA PafMOKaHana, OCHOBHble
HanpaB/ieHUs cTaH4apTU3aumum

Mogaynauna ASK, 2-FSK, 2-GFSK, 4-FSK,
4-GFSK, MSK, OOK. CBepTOUHbIN Kog,
TBCC b ZBCC, gekonep Butepbu,
napannenbHblii Typbo-Koa,

CrAawmi pexxnum, UCnonb3oBaHue
MasionoTpebaAoLWMX CONPOLLECCOPOB
(T1 SCE), cHMKeHuA sHepruu,
3aTpaynmBaemol Ha OAuH but
nepenasaemon Hpopmaumum, HARQ,
OTK/ItoYeHMe npuemHuKa (WOR,
cornacoBaHuWe OKHa npuema)

Cetn LPWAN, ctaHaapTbl LoRa, Sigfox,
NB-Fi, UHTEPHET BeLein B COTOBbIX
cetax (eMTC, EC-GSM-loT, NB-loT),
MHTepHeT Beluen B Wi-Fi (Wi-Fi HaLow
Ha ocHoBe cTaHgapTa IEEE 802.11ah)

72

Peanunsauma
pasgena
OUCUMNANHDI C
MOMOLLLbIO
OHMaNH-KypCa,
3YMK



2

MpakTnyeckme

3aHATUA

2.1 PagnokaHanbl MHTEepHeTa
BeLen

2.2 MeTozabl KOANPOBAHUA U
MOAYNALNM B paMOKaHaNax
MHTEpPHETa BeLLel

2.3 MeToabl sHeprocbepekeHus B
pagMOKaHanax MHTepHeTa
Bellen

2.4 CraHgapTbl pagMoOKaHanos
MHTEpPHETa BeLLel

3

NabopaTtopHbie
paboTbi

Neo
n/n

CeMuHap no Teme, obeyaeHne
XapaKTepPUCTUK NepeaaBaembixX
OaHHbIX U TPeboBaHWUM K MPOMYCKHOM
CNocobHOCTM pagMoKaHana,
[AManasoHbl YacTOT M MOLLHOCTH
nepeaaTyMKoB, MeTOAbl AOCTYyMa K
paZvoKaHany, nponpueTapHbie 1
CTaHAAPTHbIE PELUEeHUs, OCHOBHblE
HanpaB/ieHUA CTaH4aPTM3aLNM

CeMuHap no Teme, obeyaeHne
MEeTOA0B MOAYNALMU N KOAMPOBAHUA B
pafvoKaHanax MHTepHeTa Bellen.

CeMuHap no Teme, obeyKaeHne
MeToA0B sHeprocbepeeHus B
pagMoKaHanax MHTepHeTa BeLLe

CemuHap no Teme, ocyKaeHune n
CpaBHEHWe CTaHAaAPTOB PaZMOKaHaNoB
MHTEpPHEeTa BeLLel, n3yyeHune
CTPYKTYpbl CTaHAAPTOB,
dopmmMpoBaHMeE HABbIKOB
MCNONb30BaHUA CTaHAAPTOB Npu
peweHnn KOHKpPeTHbIX 3a4a4

13.2. Tembl (pasgenbl) AUCLUNAUHBI U BUADI 3aHATUM

HanmeHoBaHMe Tembl ﬂeKLI,VIOHHbIe I'IpaKTquCKme /'Ia6opaTopr|e CamocTtoaTenbHas
(pazgena) 3aHATUA 3aHATUA 3aHATUA paborta
PagmoKaHanbl MHTEpHeTa 2 2 8

BeLen

MeTozabl KOANPOBAHMA U 2 2 8

MoAYyNAUUN B
pafuoKaHanax MHTepHeTa
BeLLEen

Bcero

12

12



3 MeToabl 2 2 8 12
sHeprocbepekeHna B
pafuoKaHanax MHTepHeTa
Belen

4 CraHaapTbl 6 6 24 36
pagMoKaHanoB MHTEPHETA
Bellen

12 12 0 48 72

14. Metopuuyeckue YKasaHua ana OGV‘-IaIOLU,MXCﬂ no OCBOEHUI0 AUcunn/inHbl

OuncumnavHa TpebyeT paboTbl ¢ dpaitiamu-npeseHTaumAMM NeKLUIA U COOTBETCTBYIOLWMMM F1aBaMn PEKOMEHA0BAHHOM
OCHOBHOW /INTEPATYPbI, a TaKKe, 0653aTeNIbHOro BbINO/JIHEHMA BCEX 1aD0PATOPHbIX 3a4aHNIM B KOMMNBIOTEPHOM Knacce.

CamocTosTenbHan paboTa NPoBOAMTCA B KOMMbIOTEPHbIX Knaccax PKH ¢ ncnonb3oBaHMEM METOAMYECKMX MaTepUanos
pacnosioxeHHbIX Ha yyebHo-meToamnyeckom cepsepe PKH fs.cs.vsu.ru\library n Ha cepsepe Moodle BI'Y moodle.vsu.ru.
Bo Bpemsa camocTonaTenbHOM paboTbl CTYAEHTbI UCMOJb3YIOT 3/1IEKTPOHHO-OMB/IMOTEUYHbIE CUCTEMbI, AOCTYMNHbIE Ha
noptane 3oHanbHOM brubanotekn BIY no agpecy www.lib.vsu.ru. YacTb 3agaHni1 MOXKET ObITb BbINOAHEHA BHE
ayAWUTOPUIA Ha JOMALLHEM KOMMbIOTEPE, MOC/Ie KONMMPOBAHWUA METOAUYECKMX YKa3aHUI U Heobxoammoro MO ¢ yuyebHo-
meTogmyeckoro cepeepa ®KH.

MpKn UCNO/b30BaHMMU ANUCTAHLMOHHbIX 06Pa30BaTeNbHbIX TEXHONOMUIA U 31EKTPOHHOTO 06yYeHMs BbINONHATL BCE
YKasaHuA npenogasaTesiei, BOBPEMA NOAKAOYATLCA K online 3aHATUAM, OTBETCTBEHHO MOAXOAMTb K 3a4aHUAM ANA
camocTonTesIbHOWN PaboTbl.

15. MMepeyeHb OCHOBHO M AOMNOAHUTENbHOWN UTEPATYPbI, PECYPCOB UHTEPHET, HEO6XOAUMbBIX ANA OCBOEHUA

OUCUUNNUHDI

Ne NcTouHmK

n/n

1 Jln Meppu. ApxuTeKkTypa uHTepHeTa Belleit / /in Meppu — Mocksa: MK Mpecc, 2018 — 456 c.

6) AononHWUTeNbHasA AnTepaTypa:

Ne NCcTOUYHMK
n/n
1 Onudep, B. I'. OcHOBbI ceTell nepeaaum gaHHbIX: BBOAHbIN Kypc / B. . Onundep, H. A. Onudep ;

HaumoHanbHbI OTKpbITbIN YHUBepcuTeT "MHTYUT". — MockBa : UHTepHeT-YHuBepcnTeT MHGOPMALMOHHbIX
TexHonornit (MHTYWUT), 2003. — 192 c. // 96C YHusepcutetckasa bubamorteka. — URL:
https://biblioclub.ru/index.php?page=book red&id=234533

B8) MHGOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTe /bHblE PECYpPChbl:

Ne n/n NCTOUYHMK

1 Bubnunoteka BIY, http://www.lib.vsu.ru



2 CepBep yuyebHo-meToanuecknx matepuanos ®KH, \\fs.cs.vsu.ru\Library

3 O6pa3oBaTe/ibHbIN nopTan "INeKTPoHHbIN yHUBepcutet BIY", http://edu.vsu.ru

16. MMepeyeHb Y‘-IGGHO-METOAM‘-IECKOFO obecneyeHuns ANA CaMOCTOATENbHOM pa60'rb|

Ne n/n NCTOYHUK
1 Cepsep yuebHo-meTogmyeckmx matepuanos ®KH, \\fs.cs.vsu.ru\Library
2 O6pasoBaTesibHbli NopTan "INeKTPOoHHbIN yHuBepcuTeT BIY", http://edu.vsu.ru

17. O6pasoBartesibHble TEXHONOrUU, UCNOJIb3yeMble NPU peanmsauum yue6Hoi AMCUUNINHDI, BKAOYasA
AUNCTAHUMOHHbIe obpasoBaTtesibHble TexHonorum (A0T), aneKTpoHHoe obyuyeHue (90), cmewaHHoe 0byyeHue):

JleKumun-B13yanmsaLmm c AeMOHCTPaLUMen UANOCTPATUBHBIX U rpadUyeckmMx maTteprasnos, aHMmaumm, 610K-cxem
aNropmMTMOB M MPUMEPOB UCXOAHOMO KOAa, AeMOHCTPaLMeN BbINOAHEHUA KOMaHA, onepaLMoHHOW CUCTEMON,
nabopaTtopHble paboTbl.

Mpu peannsayum UCLUNANHBI MOTYT UCMO/b30BATLCA TEXHONOMUMN 3N1EKTPOHHOTO 06yYeHUs U AUCTaHLUMOHHbIE
obpasoBaTesibHble TEXHOIOMMM Ha 6a3e nopTana edu.vsu.ru, a TaKXKe Apyrve JOCTyMHble pecypcbl ceTv MHTepHeT.

18. MartepuanbHoO-TEXHMYECKOe obecneyeHne AUCLUNAUHDI:

1 JleKumoHHasn ayauTopusa, OCHaLLEeHHas BUAEONPOEKTOPOM.

2 KomnbloTepHbIit Knacc gns nposeneHusa NabopaTopHbIX 3aHATUI, OCHALLLEHHbIN BUAEOMNPOEKTOPOM,
komnbtoTepamm ¢ OC Windows ¢ ycTaHOBAEHHbIMM cpeaon pa3paboTku MS Visual Studio n BUpTyanbHOW MaLLNHOM
VirtualBox c o6pasom onepaumoHHoi cuctembl GNU/Linux. O6bem cBoboaHoi noce 3arpysku OC onepaTUBHOM
namsaTn Ha paboyee mecTo He meHee 4 b (TpebyeTca Ana BUPTYaibHbIX MaLLUH).

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TEKYLLEN U MPOMEXKYTOUHOM aTTecTaumi

nOpﬂAOK OUEHKM OCBOEHUA O6yHaIOLIJ,MMVICFI yqe6Horo mMaTepuana onpegendaeTca cogepxXaHmnem cneayrowmx
pasagenos AMCUUNINHDIL

Ne Pasgenb! AMcumMnanHbl (moaynn) Kog, Kog, OueHouYHble cpeacTBa
n/n KOMMeTeHuMn MHOMKaTopa ONA TeKkyLen
aTTecTaumm
1 1. PagmMoKaHanbl MHTEPHETA BeLLel YK-2 YK-2.1 CobecepoBaHue
2 4. CtaHpapTbl pagMOKaHAN0B MHTEPHeTa YK-2 YK-2.2 CobecenoBaHue
Bellen
3 2. MeToAbl KOANPOBAHUA U MOAYNALMN B YK-2 YK-2.3 CobecenoBaHue

pagMoKaHanax MHTepHEeTa BeLLen
3. MeTogapl aHeprocbepekeHusn B
pagMoKaHanax MHTepHeTa BeLlen

MpomeskyTouHan aTrecraums
dopma KoHTpona - 3ayeT

OueHouYHble cpeacrtea AnAa I'IpOMe)KYTO‘-IHOﬁ aTrectaumm



CobecenoBaHue

20 Tunosble oUeHOYHbIE CPeACcTBA U MeToAUYECKUe maTepuanbl, onpeaenaiowme npoueaypbl oLeHUBaHUA
20.1 TeKywWMi1 KOHTPONb YCNEBAaEMOCTHU

TeKyLWwmii KOHTPOIb YCNEBAEMOCTU BbIMOIHAETCA NO pe3yabTaTaM paboTbl Ha CEMUHApaXx.
20.2 TlpomerKyTo4YHaA aTrecTtauusa

Bonpocbl K cobecegoBaHuio

[EY

OcobeHHOCTV paaMoKaHaI0B MHTEPHETA BELLEN.
[lnanasoHbl 4aCTOT, UCMOJIb3yeMble A1 PAMOKAHANOB MHTEPHETA BELLEN.
Buabl Moaynsaumm, UCnonb3yemble B pagMoKaHanax MHTEPHETA BELLEN.
MeTozbl CHUXKEeHMWA 3aTpaT aHepPruun, HeobxoaAMMO A nepesadn ogHoro 6uTa MHGopmauuu.
MeTozbl sHeprocbepekeHUs B YCTPOMCTBAX MHTEPHETA BELLEN.
OCHOBHble CTaHAaPTbl PaAMOKaHA/I0B MHTEPHETA BELLEN.
TexHonoruna LoRa.
TexHonorus Sigfox.
TexHonorna NB-Fi.

. TexHonornm eMTC n EC-GSM-loT.

. TexHonorna Wi-Fi HaLow.

W oK NOOU R WN

[EEN Y
= O

[EEN
N

. TexHonorus 3GPP NB-loT — obwime cBegeHUs.

[EY
w

. CTpyKTypa curHana B npaAMom 1 o6patHom KaHanax NB-loT.

[N
S

. MeToapl moaynaumm n koguposaHua 8 NB-loT.

[EEN
w

. MeTopapbl aHeprocbepekeHus 8 NB-1oT.

[EEN
[e)]

. ApxutekTtypa cetn NB-loT.

[EY
~

. Mepepaya AaHHbIX B pexxume non-IP.
. CTpykTtypa ctaHaapTta 3GPP (B yact NB-1oT).
. AnanasoHbl yactot NB-1oT, B Tom umncne B PO.

(RS
O 0

20. MeTopabl pa3aeneHnsa pagmMo4acToTHOrO CneKkTpa ¢ cotoBbiMm cetamm LTE n GSM.
OnucaHue TexHONOrMu NnposeaeHun

CobecenoBaHue Npon3BOAMUTCA B GOpMe YCTHOrO OTBETA Ha 3aJaHHbIi Bonpoc. Mpn HeobxoanmocTv npenogasaTesib
MOXeT 3371aBaTb YTOUHAOLLME BOMPOCHI.

TpeboBaHMA K BbINONAHEHUIO 3a4aHUNI, LWKa/bl U KPUTEPUU OLLEHUBAHUA

OueHKa 3HaHWM, YMEHWUI U HaBbIKOB, XapaKTepu3yoLLan 3Tanbl GOPMMUPOBAHUA KOMNETEHLMI B PaMKax U3yYeHUs
OVNCUMMNIVHDI, OCYLLECTB/SAETCA B XO4e MPOMEXKYTOUHOM aTTecTaumnmu.

Mpw ouEeHNBAHMM PE3yIbTAaTOB MPOMENKYTOUYHOW aTTECTAL MM UCMO/b3YETCA KOIMYECTBEHHas LWKaa oueHoK no 100
6anbHOM WKane. MonyyeHHoOe 3HaYeHMe onpeaenseT ypoBeHb CHGOPMUPOBAHHOCTU KOMMETEHLMIA U UTOTOBYIO OLLEHKY
(moCTaTOYHbIN — 3a4YTEHO UM HEA,OCTATOUYHbIM — HE 3a4TEHO) COr1acHO CAeayioLLEen WKane:

e  OLEeHKa «3ayteHo» - 50..100 6annos

®  OLeHKa «He 3a4yTeHo» - 0..49 6annos



