MMWHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHMA POCCUICKON ®ENEPALINN

OEAEPAJIBHOE I'OCYJAPCTBEHHOE BHO/I’KETHOE OBPA30OBATEJIBHOE
YUYPEXJAEHHWE BBICIIHEI'O OBPA3OBAHUSA
"PA3AHCKHUIN I'OCYJAPCTBEHHBIV PAJMOTEXHUYECKNU YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXIAR
3aB. BbIMyCKarolleit Kadeapbl

Cucremsl 1 cetu cBsa3u ¢ I10

pabouast mporpaMMa AUCLUIIIAHGI (MOMYJIs)

3akperuieHa 3a Kadepoi TeeKOMMYHUKaLI U OCHOB PajU0TeXHUKHU
YueOHbIl 1I71aH 11.03.02_26_00.plx
11.03.02 V'HpOKOMMYHHKALMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3U
Keanudukarus 0akasiaBp
®opma 00yueHus OuHasi

OO61iast Tpy/10eMKOCTh 7 3ET



PacnpepesieHre 4acoB JUCHUILIMHBI 10 CEMeCTPaM

Cemectp
(<Kypc>.<Cemectp 7 (4.1) 84.2)
Ha Kypce>) Wtoro
Hepems 16
Bu 3aHsTHI yi PII v PII yi PIT

Jlexipu 24 24 16 16 40 40
JlabopaTopHBIe 16 16 16 16 32 32
[IpakTHueckue 8 8 16 16 24 24
WHas KoHTaKTHAsK 0,35 0,35 0,25 0,25 0,6 0,6
pabora
KoncyneTrpoBanue 2 2 2 2
repes; 5K3aMeHOM U
MPaKTUKOU
Uroro ayg. 50,35 | 50,35 | 48,25 | 48,25 | 98,6 98,6
KoHrakTHast paboTta 50,35 | 50,35 | 48,25 | 48,25 |1 98,6 | 98,6
Cam. pabora 49,3 |49,3 |51 51 100,3 | 100,3
Uacsbl Ha KOHTPOJTb 44,35 | 44,35 | 8,75 8,75 53,1 53,1
Utoro 144 144 108 108 252 252

r. Pga3anp




IMporpamMmMy cocTaBu/I(u):
K.M.H., 0oy., bakke AHOpeli Bacunbesuu

Pabouast mporpaMma JAUCIUTIHHBI
Cucremsbl 1 ceTd cBsa3u ¢ [1O

pa3paborana B cootsercTBuu ¢ ®I'OC BO:

@®I'OC BO - 6akanaBpuar 1o Harpas/eHHo moArotTosky 11.03.02 NHGHOKOMMYHUKAIMOHHbIE TEXHOIOTHH U CUCTEMBI CBSI3H
(mpuka3 MunHobpHayku Poccun ot 19.09.2017 r. Ne 930)

cocTapJleHa Ha OCHOBAHHHY yueOHOr0 I/1aHa:
11.03.02 VTHpOKOMMYHHKAIL[MOHHBIE TEXHOJIOTUW M CUCTEMBI CBSI3U

YTBEPXKJeHHOr0 y4éHbIM COBeTOM By3a 0T 24.04.2026 mpotokon Ne 10.

Pabouast mporpamma oziobpeHa Ha 3aceZiaHuu Kadezapbl

Te/leKOMMYHUKAIUH U 0CHOB Pa/{HOTEXHUKH

IIporokon ot 02.04.2026r. Ne 3
Cpoxk felicTBuys nporpammel: 2026-2030 yu.r.
3aB. kadepoii BursizeB Bnagumup BukTopoBuy



BusupoBanue PII/] /A UCIIO/IHEHHS B 0YepPeHOM y4eOHOM roy

Pabouast mporpaMma nepecMoTpeHa, 06CyKieHa 1 0jo0peHa JJist
ucnoHenus B 2027-2028 yueOHOM rojly Ha 3acejaHiy Kadeapbl
Te/leKOMMYHUKaALHH U OCHOB PafiHOTeXHUKHU

[Ipotokomor _ 2027r. Ne

3aB. Kadepoii

BusupoBanue PII/] /1A MCrio/IHEHHS B 0UepeJHOM yueOHOM roay

Pabouast mporpamma repecMoTpeHa, 00CyKzeHa v 0jo6peHa [Jist
ucroyiHeHus B 2028-2029 yueGHOM roZy Ha 3acejaHuu Kadeapel
Te/leKOMMYHHKAI{HIH U 0CHOB PaJHOTEXHUKH

ITpoTokom oT ___ 2028 . Ne

3aB. Kadepoii

BusupoBanue PII/] /A MCrIo/IHEHHS B 0UepeJHOM yueOHOM roay
Pabouast mporpaMma repecMoTpeHa, o6CcykaeHa 1 ofobpeHa st
ucroynHeHus B 2029-2030 yue6HOM rofly Ha 3acejaHHU Kadeaphl

Te.}IeKOMMyHHKaI.II/lﬁ U OCHOB PaAHOTEXHUKH

IIporokon oTr __ 2029r. Ne

3aB. Kadepoit

BusupoBanue PII/] /A ucrioiHeHHUs: B 0UepeJHOM yu4eGHOM rojy

Pabouasi mporpamma repecMOTpeHa, 00Cy»KzeHa 1 0j00peHa Jist
ucronHenus B 2030-2031 yue6HOM rofy Ha 3acejaHuu Kadeaphl

TenleKOMMYHHUKaIMH U OCHOB Paf{MOTeXHUKHU

[Ipotokonor __ 2030r. Ne

3aB. Kadepoit




1. IIEJTM OCBOEHUS JUCLIUILIVMHBI (MOZY JIfI)

1.1

Llenbto OCBOEHMS JUCLIUTUIMHEI SIBJISIETCS U3y4eHe 6a30BbIX TeXHOJIOTHH CUCTEM MO/BIKHOW pafiloCBsi3y,
(opmMHpOBaHHe y CTYAEHTOB KOMIUIEKCHOTO TEXHUYECKOI0 MBIIIIIEHHS], HAlIpaB/IeHHOT0 Ha CBOOOJHOe BiIafieHre
KOHIIETILIFSIMY TIOCTPOEHUS ¥ (DYHKL[IOHUPOBAHHS Pa3/IMIHBIX CHCTEM M CeTeil CBSI3U C MOABIKHBEIMU 00bekTamu (CCIIO).

1.2

3ajauu:

1.3

- cpopmupoBath ob1rjee rpeficTaBIeHNe 0 IPUHLMITAX (GyHKIoHnpoBaHus CCIIO;

1.4

- ocBOUTh KoHIjerniuio roctpoenust CCITO Ha 0CHOBe 3Ta/lOHHON MO/Ie/IM TeJIeKOMMYHHUKAI[HOHHBIX cucteM OSI,

1.5

- U3YUUTh TEXHOJIOTMHU MOCTPOeHHUs HU3UUeCKUX U JIornueckKux KaHasnoB cBsa3u B CCIIO, ocBOWTH MeTOZbI pacueTa 30H
paguonokpertus CCIIO;

1.6

- OCBOWTb HaBBbIKM aHa/IM3a MPUHLIMIIOB IocTpoeHus: coBpeMeHHBIX CCIIO u chopmupoBaTh OHUMaHKe ClieHapueB
B3auMo/ielicTBUs ceTeBbIX 00heKTOB CCITO Kak MpOTOKOJIOB TiepeJiaun IaHHBIX U COOOIIeHHH Ha Pa3/IMUHbIX YPOBHSIX
STaJIOHHON MO/ TeJIeKOMMYHHUKAIJMOHHBIX CUCTEM;

1.7

- [1aThb Mpe/icTaB/IeHre O COBPEMEHHBIX TeXHOJIOTHUAX MMOCTPOEHUSA CUCTEM HOABI/I)KHOI\/‘I PaAiOCBA3U U ceTei pagroaocCTyta.

2. MECTO JUCIIAIUIAHBI (MO/YJ/ISI) B CTPYKTYPE OBPA3OBATEJ/IbHOM ITPOT'PAMMBI

Luxkn (pasgen) OIT: | F1.B

2.1

TpeOoBaHMs K NpeBapUTe/IEHOH IO/TOTOBKE 00yJaroLerocs:

211

OO611ast TeOpHs CBS3U

2.2

JucuunanHbl (MOy/IH) M IPAKTHKMY, AJIs1 KOTOPHIX OCBOEHHE JaHHOU JUCLIMIVIMHBI (MO/JY/IA) He00X0[UMO KaK
npejIecTByIOIee:

221

Hpe,[[,[[I/IHHOMHaH TMpaKTHUKa

222

BhirnosiHeHYe U 3alljuTa BbITYCKHOM KBaIM(HUKAIIMOHHON PaboThl

3.

KOMIIETEHILIMA OB YYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHWS AUCLIUILIAHBI
(MOZYJIs)

IIK-3: Cnioco6eH nNpoeKTHPOBaTh TPAHCIIOPTHYI0 CETh MOABIKHON PaffHOCBA3H

IIK-3.1. IIpoBoguT aHA/IU3 CBEAEHHI 0 BO3HHKAIOIIMX NMPob/ieMax B paboTe ceTH /A yuyeTa MPU MOAr0TOBKe I/IAHOB
Pa3BUTHA TPAHCIIOPTHOM CETH

3HaTh

OCHOBBI CeTeBbIX TeXHOJ’IOFHfI, HOPMATUBHO-TEXHUUYECKYHIO JOKYMEHTALUIO 10 CUCTeMaM MOOM/IBHOM CBSI3U

YmMernb
paboraTh
CBSI3U
Bnagetb

C MPOrpaMMHBIM 00ecTieueHHeM, UCTO/Ib3yeMbIM TIPU pa3paboTke GU3MUECKOro U KaHAJIBLHOTO YPOBHEH CUCTeM MOOUIBHOM

HaBBbIKAMH aHa/M3a ¥ MOZEIUPOBAHUs MPOLIECCOB 00pabOTKK CHTHAJIOB U COODIIEeHUI B MOOM/IBHBIX CETSIX PaJUO0JIOCTyIa

B pe3sy/ibTaTe 0CBOEHHS JUCHUILITHHBI (MOAY/IsI) 00YUAIOIUHACA JO/DKEH

3.1

3HaTh:

3.1.1

TIPUHIIUIIBI TIOCTPOEHUS U paboThl ceTeli MOOMTBHOM CBSI3U, pacueTa U MIaHUPOBAHUS PaJIMOCeTel, OCHOBBI CETEBBIX
TeXHOJIOTUH U TIPOTOKOJIOB Tepe/iauyl JAaHHBIX, HOPMaTUBHO-TEXHUUECKYIO JOKyMEeHTALMIO 110 CHCTeMaM MOOWIEHOR
CBSI3U

3.2

YMmeTh:

3.2.1

aHa/IM3UPOBATh CTATUCTUKY OCHOBHBIX TIOKa3aresiel 3(pHeKTUBHOCTH CHUCTEM MO/IB)KHOM PaZiiOCBsI3H, BBITIOHATH pacyeT
Oro/pKeTa KaHajia CBSI3U U TlapaMeTpoB TpaduKa CUCTEMBI, paboTaTh C MPOrpaMMHBLIM 00eCIieueHHeM, UCTI0/Tb3YeMbIM TIPH
pa3paboTke (Hhr3MUECKOTO Y KaHAIbHOTO YPOBHEH CUCTEM MOOUJIBHOM CBS3U

3.3

Bnagerts:

3.3.1

HaBbIKaMH aHa/IM3a MPOLIeCCOB JOCTABKY COOOIIeHNI B PaZIOCETSIX, MO/Ie/TMPOBaHUsI TeXHOJIOTHI 00pabOTKHM CUTHAIOB U
CO0OIIeHHI B MOOU/TBHBIX CETSAX PAIMOZ0CTYIIa, PacueTa SHEPreTUYeCKUX XapaKTePUCTHK PaJiuoceTel

4. CTPYKTYPA 1 COJEPXAHUE TUCIHUII/IMHBI (MOY JI1)

Kop
3aHATUA

HauMeHoBaHuUe pa3/e/ioB U TeM /BUJ 3aHATUSA/ Cemectp / | HacoB | Komneren- | JIuteparypa dopma
Kypc 117071 KOHTDO/IA

Paspen 1. Cemectp 7

1.1

TToHsATHE CeTH CBSI3U C MOABWKHBIMU 00BEKTaMH, 7 0
OCHOBHBI€ 33/]a41 CeTel CBSI3U U 0COOEHHOCTH UX
pewtenusi  /Tema/




1.2 TToHATHe CeTH CBSI3H C MOABWKHBIMU 00BEKTaMH, I1K-3.1-3 JI1.1J12.1 KoHTponbHbIe
OCHOBHBI€ 3a/lauul ceTel CBSI3U U 0COOEHHOCTH MX [K-3.1-y J12.2 J712.4 BOIIPOCHI
pewienusi  /JIek/ MK-3.1-B J12.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
31323354
35
1.3 O6006111eHHast MO/Ie/Tb B3aUMO/IeHCTBHSI CETEBBIX
00BEKTOB, apXUTEKTYpPa CETH CBSI3U C MOJBWKHBIMU
oOBbeKTaMu
/Tema/
1.4 O6006111eHHast MO/Ie/Tb B3aUMO/IeHCTBHSI CETEBBIX IK-3.1-3 JI1.1J12.1 KoHTponbHbie
00BeKTOB, apXUTEKTYPa CETU CBSI3U C TOABKHBIMU MK-3.1-y J12.2 J12.3 BOIIPOCHI
oOBbeKTaMu IK-3.1-B J12.4 J12.5
/J1ex/ JI2.6J13.1
JI3.2 JI3.3
JI3.4
313233 24
35
1.5 O0600111eHHast MO/Ie/Tb B3aUMO/IEHCTBUS CETEBBIX IK-3.1-3 JI1.1J12.1 KontponbHbie
00BeKTOB, apXUTEKTYPa CETH CBSI3U C TIOABKHBIMU [IK-3.1-y JI2.2 J12.3 BOIIPOCHI
o06beKTaMu IK-3.1-B J12.4 J12.5
/TTab/ JI2.6J13.1
JI3.2 JI3.3
JI3.4
313233 54
35
1.6 KoHuenus nepapxuueckoit Mozieny
Te/IeKOMMYHHKAI[MOHHOM CeTH.
Cnou ceTeBbIX 00beKTOB. /Tema/
1.7 KoHijenius vnepapxuueckoi Mofiesiu [1K-3.1-3 JI1.1J12.1 KoHTtponbHbie
Te/leKOMMYHUKAI[MOHHOU CeTH. [IK-3.1-y J12.2 J12.3 BOIIPOCHI
Crou ceTeBbIX 00BEKTOB. /JTek/ [IK-3.1-B J12.4 J12.5
J12.6J13.1
JI3.2 JI3.3
J13.4
313233 54
35
1.8 Knaccudukarms u HazHaueHne CCITO.

PacnpesienieHue pajuo4acToT B CUCTeMax

TIO/IBV)KHOU pa/InOCBsi3v

/Tema/

1.9 Knaccudukauus v HasHauenue CCIIO. IK-3.1-3 JI1.1J12.1 KoHTponbHbie
PacripesienieHre paguoyacToT B CUCTeMax [K-3.1-y J12.2 J12.3 BOIIPOCHI
TO/IBV)KHOU Pa/InOCBSI3U [IK-3.1-B J12.4 J12.5
/J1ex/ J12.6J13.1

JI3.2JI3.3
J13.4
313233 54
35
1.10 Knaccudukauus v HasHauenue CCIIO. IK-3.1-3 JI1.1J12.1 KoHTponbHbie
PacripesienieHre paguoyacToT B CUCTeMax [K-3.1-y J12.2 J12.3 BOIIPOCHI
TO/IBV)KHOM Pa/InOCBSI3U [IK-3.1-B J12.4 J12.5
/Cp/ JI2.6J13.1
JI3.2JI3.3
J13.4
31323354
35
1.11 PacueT 6Gro/pKeTa KaHasia CBS3U. AHa/IU3 BUSHUS

LIIYMOB ¥ UHTepdepeHLIMOHHBIX TIOMeX Ha KaueCTBO
paguocesizu /Tema/




1.12

Pacuet GrofpKeTa KaHasa CBSI3M. AHalU3 BIWSHUS
1IIYyMOB ¥ UHTeP(epPeHI[MOHHBIX TTIOMeX Ha KaueCTBO
papuocssiu /Jlex/

IK-3.1-3
[K-3.1-y
IK-3.1-B

JI1.1J12.1
JI2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
J13.4
31323354
35

KontponbHbie
BOTIPOCEI

1.13

Pacuet GrofpKeTa KaHasa CBSI3M. AHa/lU3 BIIMSHUS
IIyMOB U MHTep(epeHI[IOHHBIX ITOMeX Ha KaueCTBO
paguocssizu /I1p/

MK-3.1-3
MK-3.1-y
IK-3.1-B

JI1.1J12.1
JI2.2 J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
JI3.4
31323354
35

KontponbHbie
BOIIPOCEI

1.14

Pacuet 0ro/pkeTa KaHasla CBsI3U. AHA/INA3 BJIHUSHUS
LIYMOB U UHTep(hEepPEHIIMOHHBIX MIOMeX Ha KaueCTBO
paguocssizu /Cp/

MK-3.1-3
IK-3.1-Y
[1K-3.1-B

JI1.1712.1
JI2.2 J12.3
JI2.4 JI2.5
JI2.6J13.1
JI3.2 JI3.3
JI3.4
313223354
35

KontponbHbie
BOIPOCEI

1.15

CBoiicTBa MHOTOJTyYEBOT0 PACIIPOCTPAHEHHST U
crocobnl 60pbOBI ¢ 3amMupaHusamMu /Tema/

1.16

CBoiicTBa MHOTOJTyYEBOTr0 PACIIPOCTPAHEHHST U
crocobwl 60pbOBI C 3aMUpaHUsAMH. /JTek/

IK-3.1-3
IK-3.1-Y
IK-3.1-B

JI1.1J12.1
JI2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
J13.4
2132233 54
35

KoHuTponbhbie
BOIIPOCEI

1.17

CRoiiCTBa MHOTOJTyUeBOTO PaclpOCTPaHeHHs U
crioco6b1 60puOBI € 3amMupanusMiL. /I1p/

IK-3.1-3
IK-3.1-Y
IK-3.1-B

JI1.1J12.1
JI2.2 J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
313233324
35

KonTposbHBIE
BOIPOCHI

1.18

CBoIiCTBa MHOTOJTyUeBOTO PACMPOCTPAHeHHs U
crocobwl 60prOBI ¢ 3amupanusMu. /Cp/

IK-3.1-3
IK-3.1-y
IK-3.1-B

JI1.1712.1
JI2.2J12.3
J12.4 J12.5
JI2.6JI3.1
JI3.2JI3.3
JI3.4
313233324
35

KoHTtponbHbie
BOIIPOCHI

1.19

MeTo/ibl IOCTYTIA K CPefie, aITOPUTMbI
MHO>XeCTBEHHOT0 Aocrtyra /Tema/

1.20

MeTopp! foCTyma K cpefie, aarOpUTMBbI
MHO>XeCTBEHHOT0 foctyra /JIek/

IK-3.1-3
[K-3.1-y
[IK-3.1-B

JI1.1J12.1
JI2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
J13.4
31323354
35

KonTtposbHBIe
BOIIPOCHI




1.21 MeTozp! foCTyma K cpejie, alTOPUTMBbI 2 IK-3.1-3 JI1.1J12.1 KoHTponbHbIe
MHOXXeCTBeHHoro gocryna /IIp/ [K-3.1-y J12.2 J12.3 BOIIPOCHI
MK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
J13.4
31323354
35
1.22 MeTozpl foCTyTa K Cpejie, alTOPUTMBbI 7 IK-3.1-3 JI1.1J12.1 KoHTponbHbie
MHO>KeCTBeHHOro goctymna /Cp/ MK-3.1-y J12.2 J12.3 BOIIPOCHI
MK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
JI3.4
31323354
35
1.23 CueHapyy B3aUMOJEHCTBHSI CETEBLIX 00BEKTOB B 0
CCIIO
/Tema/
1.24 CueHapyy B3aUMOZEHCTBHSI CETEBBIX 0OBEKTOB B 1 IK-3.1-3 JI1.1J12.1 KontponbHbie
CCIIO IK-3.1-y JI2.2J12.3 BOIPOCEI
/J1ex/ IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
J13.4
313233 24
35
1.25 CueHapyy B3aUMOJEHCTBHSI CETEBbIX 0OBEKTOB B 4 IK-3.1-3 JI1.1J12.1 KontponbHbie
CCIIO MK-3.1-y J12.2J12.3 BOIPOCEI
/TTab/ IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
313233 24
35
1.26 CueHapyy B3aUMOZEHCTBHSI CETEBLIX 00BEKTOB B 2 [1K-3.1-3 JI1.1J12.1 KoHTtponbHbie
CCIIO MK-3.1-y J12.2J12.3 BOTIPOCEI
/Mlp/ IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 JI3.3
JI3.4
313233 54
35
1.27 CrieHapUM B3aMO/JIeHCTBUS CETeBBIX 00BEKTOB B 7,3 IK-3.1-3 JI1.1J12.1 KoHTponbHbie
CCIIO MK-3.1-y J12.2 J12.3 BOTIPOCEI
/Cp/ IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2JI3.3
J13.4
31323354
35
1.28 ITpyHLMI NOCTPOEHUs COTOBBIX CUCTEM CBS3H. 0
CucTeMbl COTOBO# CBfI3Y MIEPBOT0O TIOKOJIEHHSI.
/Tema/
1.29 [IprHLUI TOCTPOEHUS COTOBBIX CUCTEM CBSI3U. 2 IK-3.1-3 JI1.1J12.1 KoHTponbHbie
CucTeMbl COTOBOM CBfI3Y MIEPBOT0O TIOKOJIEHHSI. [K-3.1-y J12.2 J12.3 BOIIPOCHI
/J1ex/ IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
J13.4
313233 54

25




1.30 [IpyHLIMIT TOCTPOEHUS COTOBBIX CUCTEM CBSI3H. 2 IK-3.1-3 JI1.1J12.1 KoHTponbHbIe
CucTeMbl COTOBOM CBsI3U IlepBOro nokosieHus. /Cp/ [K-3.1-y J12.2 J12.3 BOIIPOCHI
MK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
J13.4
31323354
35

1.31 [IpyHLIMIT TOCTPOEHUS COTOBBIX CUCTEM CBSI3U 0
BTOPOr0 NOKoJjieHUsl. CrcTeMa COTOBOM CBSI3U
GSM /Tema/

1.32 [IpyHLIAIT TOCTPOEHUS COTOBBIX CUCTEM CBSI3U 8 IK-3.1-3 JI1.1J12.1 KoHuTponbhbie
BTOPOro NokoJjieHus. CrcTeMa COTOBOX CBS3U MK-3.1-y JI2.2J12.3 BOITPOCEI
GSM /Jlex/ MK-3.1-B J12.4 J12.5

JI2.6J13.1
JI3.2J13.3
J13.4
313233 54
35

1.33 [TpyHLMIT TOCTPOEHNS COTOBBIX CUCTEM CBSI3U 4 IK-3.1-3 JI1.1J12.1 KontponbHbie
BTOPOro NnokoJsieHust. CrcTeMa COTOBOH CBSA3U IK-3.1-y JI2.2J12.3 BOIPOCEI
GSM /J1a6/ MK-3.1-B J12.4 J12.5

JI2.6J13.1
JI3.2 J13.3
J13.4
313233 24
35

1.34 [IpyHLMIT TOCTPOEHNS COTOBBIX CUCTEM CBSI3U 12 IK-3.1-3 JI1.1J12.1 KontponbHbie
BTOpOro mnokoJjieHust. CricTeMa COTOBOM CBSI3U [IK-3.1-y JI2.2 J12.3 BOIIPOCHI
GSM /Cp/ MK-3.1-B J12.4 J12.5

JI2.6J13.1
JI3.2 JI3.3
J13.4
313233 24
35

1.35 CucreMa COTOBOM CB$I3U C KOJIOBBIM pa3jie/ieHreM 0
KaHanoB craHfgapta 1S-95 /Tema/

1.36 CucTeMa COTOBOM CBSI3U C KO/IOBBIM pa3jie/ieHueM 2 IK-3.1-3 JI1.1J12.1 KoHTponbHbIe
KaHanoB craHfgapta 1S-95 /Jlek/ [IK-3.1-y J12.2 J12.3 BOIIPOCHI

IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
JI3.4
3132030354
35
1.37 CucTeMa COTOBOM CBSI3U C KO/IOBBIM pa3jie/ieHueM 4 IK-3.1-3 JI1.1J12.1 KoHTponbHbie
KaHasoB ctaHzapta 1S-95 /JIa6/ IK-3.1-y JI2.2J12.3 BOIPOCEI
MK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
J13.4
31320353 54
35

1.38 OpraHu3aiysi BLICOKOCKOPOCTHOM Tepejau 0
JIJAaHHBIX B COTOBBIX CHCcTeMax CBsi3u. Cucrema
rakeTHOU repegaun JaHHeIX GPRS.

/Tema/

1.39 OpraHu3anusi BLICOKOCKOPOCTHOMU Tiepeiaun 2 IK-3.1-3 JI1.1J12.1 KoHTponbHbIe
JlaHHBIX B COTOBBIX CUCTeMax CBsi3u. Crcrema K-3.1-y J12.2 J12.3 BOIIPOCHI
NakeTHOU nepesiaun AaHHBIX GPRS. I1K-3.1-B J12.4 J12.5
/TTex/ JI2.6J13.1

JI3.2 J13.3
J13.4
313233 54

35




1.40 OpraHu3aiysi BLICOKOCKOPOCTHOM Tiepejauu 8 IK-3.1-3 JI1.1J12.1 KoHTponbHbIe
JlaHHBIX B COTOBBIX CHUCTeMax CBs3U. CHucrema [K-3.1-y J12.2 J12.3 BOIIPOCHI
rakeTHOU nepeiaun AaHHbIX GPRS. [IK-3.1-B J12.4 J12.5
/Cp/ JI2.6J13.1

JI3.2J13.3
J13.4
31323354
35

1.41 JK3amMeH 0
/Tema/

1.42 OK3aMeH 0,35 IK-3.1-3 JI1.1J12.1 KonTtposbable
/MKP/ MK-3.1-y J12.2 J12.3 BOIIPOCHI

IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
J13.4
313223354
35
1.43 OK3aMeH 2 IIK-3.1-3 JI1.1J12.1 KoHuTponbHbie
/Kuc/ IK-3.1-Y JI2.2J12.3 BOIPOCEI
MK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
J13.4
313223354
35
1.44 OK3aMeH 44,35 IK-3.1-3 JI1.1J12.1 KoHuTponbhbie
/OK3amen/ IK-3.1-Y JI2.2J12.3 BOIPOCEI
IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3
J13.4
313233 24
35
Pa3pen 2. Cemectp 8

2.1 OCHOBBI CUCTeM LLIKPOKOMOJIOCHOTO 0
paguogocTyna. [IpuHLIMIIBI TOCTPOEHUS CUCTEM
MOABIKHOM CBsI3U 3 TIOKO/IeHus /Tema/

2.2 OCHOBBI CUCTeM LLIKPOKOMOJIOCHOTO 5 [1K-3.1-3 JI1.1J12.1 KoHTtponbHbie
pasvopocTyna. [IpuHIMIEI MOCTPOEHUs CUCTEM [K-3.1-y J12.2 J12.3 BOIIPOCHI
TIO/[BV)KHOM CBsI3U 3 TOKOJIeHus /JIek/ [IK-3.1-B J12.4 J12.5

JI2.6J13.1
JI3.2JI3.3
J13.4
3132353 54
35

2.3 OCHOBBI CHCTeM IIHMPOKOII0JIOCHOIO 4 IK-3.1-3 JI1.1J12.1 KoHTponbHbie
paguopocTyna. [IpuHIUIIBI MOCTPOEHUs! CUCTeM [K-3.1-y J12.2 J12.3 BOIIPOCHI
TIO/IBDKHOM CBsi3U 3 rokosieHus /TIp/ IK-3.1-B J12.4 J12.5

JI2.6J13.1
JI3.2JI3.3
J13.4
3132353 54
35

2.4 OCHOBBI CHCTeM IIHUPOKOII0JIOCHOTO 14 IK-3.1-3 JI1.1J12.1 KoHTponbHbie
paguopocTyna. [IpuHIMIIBI MOCTPOEHUs! CUCTEM [K-3.1-y J12.2 J12.3 BOIIPOCHI
TIO/IBWKHOU CBs13U 3 moKosienust /Cp/ [IK-3.1-B J12.4 J12.5

JI2.6J13.1
JI3.2J13.3
J13.4
31323354
35
2.5 TIpUHLMIIBI TOCTPOEHKS CUCTEM TIOJBUKHOM CBS3U 0

4 nokoJjienus /Tema/




2.6

TIpUHLMITBI TOCTPOEHKS CUCTEM TIOJBY)KHOMN CBSI3U
4 noxoJjienus /J1ek/

IK-3.1-3
[K-3.1-y
IK-3.1-B

JI1.1JI12.1
JI2.2 J12.3
J12.4 JI2.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
31323354
35

KoHntposnbHbie
BOTPOCHI

2.7

TIpUHLUIILI TIOCTPOEHUSI CUCTEM TIOJBWKHOM CBS3U
4 nokonenus /J1a6/

MK-3.1-3
MK-3.1-y
IK-3.1-B

JI1.1J12.1
JI2.2 J12.3
J12.4 JI2.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
31323354
35

KoHntposnbHbie
BOMPOCHI

2.8

[IpUHLMIIBI TOCTPOEHKS CUCTEM NOJBUKHOM CBSA3U
4 niokonenus /I1p/

MK-3.1-3
IK-3.1-Y
[1K-3.1-B

JI1.1J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
31322323 34
35

KoHnTtponbHbie
BOIPOCHI

29

TIpUHLMIIBI TOCTPOEHKS CUCTEM TIOJBIKHOMN CBSI3U
4 niokosienus /Cp/

19

IK-3.1-3
IK-3.1-Y
[1K-3.1-B

JI1.1J12.1
J12.2 J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
31322323 34
35

KoHTpo/bHEIE
BOIPOCHI

2.10

JlokasibHbIe PaJHoCeTH repejauy JaHHbIX
cranzaptoB [EEE 802.11 /Tema/

211

Jloka/ibHble paiuoCceTy Mepesiauu JaHHbIX
cravpapToB IEEE 802.11 /JTex/

IK-3.1-3
IK-3.1-Y
IK-3.1-B

JI1.1J12.1
JI2.2 JI2.3
J12.4 JI2.5
JI2.6J13.1
JI3.2 J13.3
J13.4
31323354
35

KoHTpo/bHBEIE
BOMPOCHI

2.12

JIoKasibHbIe PajiOCeTH TIepeiaur JaHHbIX
crangaproB IEEE 802.11 /JTa6/

IK-3.1-3
IK-3.1-y
IK-3.1-B

JI1.1J12.1
J12.2 JI2.3
J12.4 JI2.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
31323354
35

KoHTtponbHbie
BOIIPOCHI

2.13

JlokanbHble paguoceTy repejjauy JaHHbIX
cravgaproB I[EEE 802.11 /TIp/

IK-3.1-3
[K-3.1-y
IK-3.1-B

JI1.1J12.1
J12.2 J12.3
J12.4 JI2.5
JI2.6J13.1
JI3.2 JI3.3
J13.4
213233 54
35

KoHnTtponbHbie
BOMPOCHI

2.14

JIokanbHbIe paguoceTy repejjauy JaHHbIX
craggapros IEEE 802.11 /Cp/

12

IK-3.1-3
IK-3.1-y
[IK-3.1-B

JI1.1J12.1
JI2.2 JI2.3
JI2.4 JI2.5
JI2.6J13.1
J13.2 JI3.3
J13.4
31322323 34
35

KoHnTtponbHbie
BOTPOCHI




2.15 [IpyHLIMIIBI TOCTPOEHUSI CUCTEM [1ePCOHANTBHOTO 8 0
paguopoctyna IEEE 802.15.1 /Tema/

2.16 [IpyHLIMIIBI TOCTPOEHUSI CUCTEM [1ePCOHANBHOTO 8 2 IK-3.1-3 JI1.1J12.1 KoHTponbHbie

paguopoctyna IEEE 802.15.1 /JTex/ MK-3.1-y J12.2 J12.3 BOIIPOCHI

I1K-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3

J13.4
31320323 24
35

2.17 ITpUHLMIIEI TOCTPOEHUS CUCTEM ITePCOHAIBHOIO 8 6 IK-3.1-3 JI1.1J12.1 KonTtposbable

paguomoctyrna IEEE 802.15.1 //1a6/ MK-3.1-y J12.2 J12.3 BOIIPOCHI

IK-3.1-B JI2.4 J12.5
JI2.6J13.1
JI3.2 JI3.3

JI3.4
313223354
35

2.18 [IpyHLIUIIEI TOCTPOEHHUST CUCTEM [TePCOHATBHOTO 8 2 IIK-3.1-3 JI1.1J12.1 KoHuTponbHbie

paguopocryna IEEE 802.15.1 /T1p/ [K-3.1-y J12.2 J12.3 BOIIPOCEI

MK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3

J13.4
313223354
35

2.19 [IpyHLIMIIEI TOCTPOEHNST CUCTEM [TePCOHATBHOTO 8 6 IK-3.1-3 JI1.1J12.1 KoHuTponbhbie

paguopocryna [EEE 802.15.1 /Cp/ [K-3.1-y J12.2 J12.3 BOIIPOCEI

[IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 J13.3

J13.4
313233 24
35

2.20 3auet 8 0
/Tema/

2.21 3auer 8 0,25 IK-3.1-3 J1.1J12.1 KoHTponbHbIe

/VIKP/ MK-3.1-¥ J12.2 J12.3 BOIIPOCHI

IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI13.2 J13.3

J13.4
31323354
35

2.22 3auer 8 8,75 IK-3.1-3 JI1.1J12.1 KoHTponbHbie

/3auét/ [K-3.1-y J12.2 J12.3 BOIIPOCHI

[IK-3.1-B J12.4 J12.5
JI2.6J13.1
JI3.2 JI3.3

J13.4
31323354
35

5. OOEHOYHBIE MATEPHAJIBI ITO AUCIIUAIIJIMHE (MOJYJIFO)

OrleHOUHbIe MaTeprasibl IPUBEIeHbI B TIPUIOKEHUH K paboueil mporpaMMe JUCIUIUIMHLI (CM. TOKYMeHT «O1leHOUHbIe MaTepyasibl
10 AuciuruiMHe « CUCTeMBI M CeTH CBsi3H € T10»).

6. YYEBHO-METOMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHWE JTVCHUIUINHBI (MO4YJISA)

6.1. PekomeHAyeMas uTepaTypa

6.1.1. OcHoBHas 1MTEpaTypa




Ne ABTOpBI, COCTaBUTE/N 3arnaBue WsparensctBo, | Kommuectso/
rof Ha3BaHue DbC
JI1.1 | Bepmun, A. H. COTOBbIe CUCTEMBI CBSI3H : yueOHOe rocobue Mockga: 978-5-4497-
WuTepHeTt- 2459-5,
YHuBepcuTeT https://www.ip
WudopmarponH | rbookshop.ru/
bix Texnosoruit | 133982.html
(MHTYWUT), Aix
IIu Ap Mepna,
2024, 430 c.
6.1.2. Jlono/iHUTeIbHASA TATEPaTypa
Ne ABTOpBI, COCTaBUTENN 3arjiaBue N3parenscTBO, KomuecTtso/
rof, Ha3BaHue DbC
JI2.1 | Marmuukuii b. H. MeTo/bI Tiepejaurt JaHHBIX B COTOBBIX CHCTEMax CBA3M : yueOHOe HoBocubupck: 2227-8397,
rocobuie Cubupckuii http://www.ipr
rocyzapcrBeHH | bookshop.ru/4
bIN 5479.html
YHUBEPCUTET
Te/leKOMMYHHUKa
LUK U
MH(POPMAaTHKH,
2013, 178 c.
JI2.2 | Hockosa H. B. CraHzapThl 0eCIPOBOAHBIX TeJIEKOMMYHHUKALIUOHHBIX CeTeH : HoBocubupck: 2227-8397,
yuebHOe rocobue Cubupckuii http://www.ipr
rocygapctBeHH | bookshop.ru/4
bl 5489.html
YHUBEPCUTET
TeleKOMMYHHKA
i u
“H(OpPMaTHKY,
2012, 201 c.
JI2.3 | YpoBukuH B. JI. CHCTeMbI U CeTH CBSI3U C TIOZIBMKHBIMHM 00BEKTaMH : yuebHoe Tam00B: 2227-8397,
rocobue Tamb0BCKHit http://www.ipr
rocyzapcTeeHH | bookshop.ru/6
bIN 4574 .html
TeXHUUeCKUH
YHUBEpPCHUTeT,
3BC ACB,
2012, 80 c.
J12.4 | MakoBeeBa M.M., CuCTeMBbI CBSI3H C MOJBIWKHBIMU 00BeKTaMu : Yueb.mocobue st M.:Pasuo u 5-256-01562-
[Iuxakos HO.C. BY30B CBsi3b, 2002, 1,1
440c.
JI2.5 | laxHoBHu M.B. CoBpeMeHHbIe TeXHOJIOTHH OeCrIpOBO/IHOM CBSI3H M.:TexHocdepa |5-94836-070-
, 2006, 287c. 9,1
JI2.6 | Makapos C.b., IleB1joB | TeneKOMMyHHUKalJMOHHbIE TEXHOJIOTUH: BBeJleHUE B TEXHOIOTUU M.: Akazemusi, |978-5-7695-
H.B., Iomnos E.A., GSM : yueb. mocobue /151 By30B 2008, 256¢. 4770-6, 1
Cusepc ML.A.
6.1.3. Meroauueckue pa3padoTku
No ABTOpBI, COCTaBUTENH 3arsiaBue N3parensctBo, | KomuuectBo/

rof,

Ha3BaHue 3bC




Ne ABTOpEI, COCTaBUTEH 3ar/aBue WspatensctBo, | Komuuecto/
rof Ha3BaHue DbC
JI3.1 | Marqmnkuii B. H. Kocmuueckuie 1 HazeMHbIe CUCTeMbI paIOCBSI3U | MeTOAUUecKre HoBocubupck: 2227-8397,
yKa3aHus Cubupckuii http://www.ipr
rocygapctBeHH | bookshop.ru/4
bIY 5473.html
YHUBEPCUTET
TeleKOMMYHHKA
v u
MH(POPMAaTHKH,
2013, 147 c.
J13.2 | Kokopesa E. B, OcCHOBBI OeCTIPOBOJJHOM CBsI3U : yueOHO-MeTOoIuuecKoe mocodue HoBocubupck: | 2227-8397,
Beneszekora A. C. Cubupckuii http://www.ipr
rocyzapcTeeHH | bookshop.ru/5
bIY 5489.html
YHUBEPCUTET
Te/leKOMMYHHKA
LUK U
MHG)OPMAaTHKH,
2015, 70 c.
JI3.3 | bakke A.B. OcHOBBI TIOCTPOEHHsT OeCTIpOBOJHBIX ceTel cTaHaapTa 802.11 : Psi3anb: PULL s
MeToiuuecKre yKa3aHuUst PI'PTY, 2008, https://elib.rsre
u.ru/ebs/downl
0ad/1193
JI3.4 | bakke A.B. CHCTeMbI U CeTH CBA3H C TIO/IBI)KHBIMUA 00BEKTaMH. Psazanb: PUL] ,
BecripoBozHbie cety ctangapta 802.15.1 (Bluetooth) : YuebHoe PI'PTY, 2010, https://elib.rsre
rocobuie u.ru/ebs/downl
0ad/2069
6.2. [Tepeuens pecypcoB HH()OPMaLIMOHHO-TeJIeKOMMYHHKAMOHHOH ceTH "HTepHeT"
31 | DnexrponHHO-6MbMOTEeYHast crcTeMa «IPRbooks»
22 O/IeKTPOHHO-OUO/TMOTEeUHAs CUCTEMA U3/JaTe/TbCTBA «JIaHb»
33 | SnekTponHHast bubmoTteka PITPTY
24 IMopTasn yuebHBIX peCypcoB MpoduiIst TOArOTOBKH «CHCTeMbI MOOH/ILHOM CBSA3M»
35 | Iopran nmy6sukawuii Ipodusst oAroToBKH «CrcTeMbl MOOHIBHOM CBSI3M»

6.3 IlepeyeHb MPOrpPaMMHOIr0 o0ecreueHns ¥ HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeueHb TMIIEH3HOHHOTO M CBO0OO/{HO PACcIIPOCTPaHseMOro MPOrpaMMHOro odecreyeHusi, B TOM YHC/Te

0T€YeCTBEHHOI'0 ITPOU3BO/ACTBA

HaumeHnoBaHue

OneparyonHas cucteMa Windows

Kommepueckas nuLieH3us

LibreOffice CsobojHoe TTO
Kaspersky Endpoint Security Kommepueckasi nuijeH3ust
Adobe Acrobat Reader CsobojHoe TTO
MATLAB Kommepueckast nvijeH3us
Simulink Kommepueckast nvijeH3us

Communications Blockset (Transitioned)

Kommepueckas nuLieH3ust

Communications System Toolbox

KOMMEP‘-IECKaH JINLieH3ud

DSP System Toolbox

Kommepueckas nuLieH3us

Filter Design Toolbox (Transitioned)

Kommepueckas nuLieH3us

Fixed-Point Designer

Kommepueckas nviieH3ust

Signal Processing Toolbox

Kommepueckas nvieH3us

Julia CBoboaHoe T1O
6.3.2 IlepeueHs HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | CripaBouHasi mpaBoBas cuctema «KoHcynpTanTILmoc» (qorosop o6 undopmaipionHow nogaepxkke Ne1342/455-100 ot
28.10.2011r.)
6.3.2.2 | Cucrema KoncynvrautIImoc http://www.consultant.ru
6.3.2.3 | UudopmarmonHo-nipaBoBoii noptan TAPAHT.PY http://www.garant.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIUVINMHBI (MOAY JISI)

423 yyeOHO-aAMUHICTPATUBHEIN KOPITyC. YuebHast ayAUTOpHs [J1s1 IPOBeJeHNsT yUeOHbBIX 3aHATHIA JIeKIJMOHHOTO U
1 CeMUHapCKOro TUMa, FPYNNOBbIX U UHUBU/YaIbHBIX KOHCY/bTALMH, TEKyLero KOHTPOJISt U [IPOMeKYTOUHOH aTTecTaluu
Crieriraym3rpoBaHHast Mebestb (80 mMecT), 1 MysbTHMepa IpoekTop, 1 9kpaH, 1 KOMIbIOTep, JOCKa

422 y4eOHO-aJMUHUCTPATUBHLIN KOPITyC. YueOHasi ayAUTOPUS [Jis TPOBe/ieHusT yueOHbIX 3aHSITHH JIEKLIAOHHOTO U
CEeMHHApPCKOT0 THTA, JIJabopaTOpHBIX paboT, MPaKTHYeCKUX 3aHSTHH, TPYIIOBLIX U MHAWBU/YaTbHBIX KOHCY/TbTALHH,
TEKYILIero KOHTPOJISI M TIPOMEXYTOUHOM arTectauuu Criervaau3upoBaHHas Mebesb (30 MocaZiouHbIX MeCT), CTeHJbI AIs
” MpOBe/ieHVs1 JJabopaTOpHBIX paboT, MarHUTHO-MapKepHasi 10CKa, 3KpaH. MynbTumezua npoektop (Epson), 1 akpas. I1K:
Intel Core i5 8400/8Gb — 1 wr. TTK: Core i5 3470/4Gb — 10 wT. Bo3M0OXXHOCTb MOAK/IIOUYEHUS K ceTH VIHTepHeT U
obecrieueHreM ZIOCTYIA B 3/IEKTPOHHYIO MH(POPMAaI[MOHHO-00pa3oBare/bHyt0 cpeay PTPTY. SDR npueMuuk RTLSDR -
8 mr. GPS/TJIOHACC npuemank GN-808 4 wt. Tpancusep SDR Adalm Pluto - 8 . Mogyns LoRa E52-400/900 -
10wT. Mopyns SoC CC2540 BLE 4/0 -10 wt. Meteoctanius Xiaomi LY WSDO03MMC BLE/ZigBee - 10 mir.

8. METOJUYECKHE MATEPHAJIBI ITIO JUCHUIUVINHE (MOAYJIEO)

MeToanueckoe obecrieueHre JUCLUTUIMHLI TIPUBEIEHO B MPUJIOXKEHUH K pabouei IporpaMme AUCLUTUTHHEL (CM. JOKYMEHT
«MeToiuecKre yKasaHUs AUCLUIIMHBI « CUCTeMBI U ceTH CBsi3u C [10»).

OnepaTtop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3NEKTPOHHOM NMOAMMUCHIO
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noanncAHO ®reoy BO "PrPTY", PIPTY, Butszes Bnagummp 19.06.26 16:02 (MSK) Mpoctas noanuce
3ABEAYHOLLMM BukTopoBuu, 3aBeaytowmii kaceapoii TOP
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noanncAHoO ®rboy BO "PrPTY", PIPTY, Butszes Bnagumup 19.06.26 16:02 (MSK) Mpocras noanuce
3ABEYHOLLMM BukTopoBuy, 3aBeaytowmii kacdeapoi TOP
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