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3 JIaGoparopHble paboThI 20 20 4acoB
4  Bcero ayIMTOPHBIX 3aHATUH 60 60 9acoB
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JINCT COI'NTACOBAHU A

PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeTOM TpeOoBaHUN  (deaepasbHOTO
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crennanbHocTr) 11.04.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTHHM W CHUCTEMBI CBSI3H,

yrBepxkacaroro 30.10.2014 roma, paccMorpena u omoOpeHa Ha 3acemanuu kadenaper PTC 26 anpens
2018 roma, mpotoxon Ne 9.

PazpaboTumk:
3aenyromuii kapeapoit PTC kad.
PTC C. B. MenuxoB

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUIUIMHBI COTNIacoBaHa ¢ (haKyIbTeTOM U BhIMyCKaroIen kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyromInid BEITyCKAOIIEeH Kag.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeapsl paIHOTEXHUISCKUX

cucteMm (PTC) B. A. I'pomoB
Crapuuii npenonasarenb Kadeapbl
panuotexunueckux cuctem (PTC) . O. Hoznpesatbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
N3ydyeHue cTyneHTaMu O0COOCHHOCTEHW MOCTPOCHUS M MPHUHITUIIOB PAOOTHI COBPEMEHHBIX CHCTEM
MOOWJIBHOW CBSI3M; H3YYCHHME METOJOB pacyueTa YacTOTHOTO IIIaHa, MapamMeTpoB MPOITYCKHOM
CIIOCOOHOCTH M DJHEPreTHYECKUX IapaMeTpPOB almaparypbl, H3yYE€HHE METOIOB IPOCKTUPOBAHUS
Pa3IMYHBIX CETEH U CUCTEM CBSI3M M HAa OCHOBE TUIIOBOM ammaparyphl.

1.2. 3agaum IMCHUIIITHHBI
OOydyeHue CTYJIEHTOB KOMIUIGKCHOMY TEXHHYECKOMY MBIIUICHHIO Ha TNpUMepax pazdopa
MPUHIIMIIOB TOCTPOSHUS U pPabOTHl COBPEMEHHBIX O3JCKTPOHHBIX CHCTEM MOOWIIBLHON  CBSI3M;
03HAKOMJICHHE CTYJISCHTOB CO CTaHJapTaMd B OOJacCTH COBPEMEHHBIX CHCTEM MOOWIBHON CBSI3H;
dbopmupoBanue MpoheCCHOHATBLHBIX KOMIIETSHIIHIA 110 HAITPABJICHUIO MOJITOTOBKH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucnunmuna «Cucrembl MoOuabHOM cBs3u» (B1.B.JIB.2.1) otHOCcHTCS K O5oky 1 (BapuaruBHAs
4acTh).

[TpeamecTBYOMKUMU TUCHUILTMHAMY, (POPMHUPYIOLIMMH Ha4YaJ bHbIC 3HAHUS, SBISIOTCSA: Teopus u
TexHuka nepemaun wHopmaimu, Teopus Ttenerpaduka, Teopus 3IEKTPOMArHUTHON COBMECTUMOCTH
PaJIMO3IEKTPOHHBIX CPEICTB U cucteM, DopmupoBanue U 00paboTKa CUTHAIIOB cucTeM cBsi3H, Ludposas
00paboTKa CUTHAJIOB CUCTEM CBSI3H.

[TocnenyrOmuMI AUCIUIUIMHAMHE SIBIISIFOTCS: 3alllUTa BBHITYCKHOM KBalM(DUKAIMOHHOW paboTHI,
BKJIFOYAs! MIOITOTOBKY K 3aIUTE M MPOIIECTYPY 3alTUTHI.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus UCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIIUX KOMIETCHITUI:

- OIIK-4 CHOCOOHOCTBIO pean30BbIBATH HOBBIE IPUHLUIIBI HOCTPOEHUS
MH(POKOMMYHHUKAIMOHHBIX CHUCTEM M CETeH pa3IMYHBbIX THUIIOB Iepelaud, pacrnpesieieHus, o0paboTKu u
XpaHeHus: HHPopMalny;

— OIIK-5 TrOTOBHOCTBIO YYMTHIBaTh IIPH IPOBEIEHUU HCCIECIOBAHUM, IPOEKTUPOBAHUM,
OpraHU3aIMK TEXHOJIOTHYECKHX MPOLECCOB M AKCILTyaTalluil HH(POKOMMYHUKAIIMOHHBIX CUCTEM, CeTeH U
YCTPOICTB MUPOBOM OMBIT B BOIPOCAX TEXHUUECKOTO PETYIUPOBAHUS, METPOJIOTUYECKOTO O0ECTIEYEeHUS U
0€301aCHOCTH KHU3HEIEATETbHOCTH;

— IIK-8 TroTOBHOCTBIO UCHONB30BaTh COBPEMEHHBIE JOCTHKEHHS HAayKHM M IEepelIoBbIe
MH(OKOMMYHUKAIIUOHHBIE TEXHOJOTUH, METOABI MPOBEACHHS] TEOPETHUECKMX M SKCIIEPUMEHTAIIbHBIX
UCCIIeIOBaHUN B HayYHO-HCclenoBaTenbekux padorax B oonactu UKTuCC;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

—  3HATh OPUHIUNBI pabOThl U OCOOEHHOCTH OPraHU3allMd COBPEMEHHBIX CHUCTEM MOOUIBHOMN
CBSI3U, CHOCOOBI OLIEHKH pa3MepoB 30H OOCHyKHMBaHUS 0a30BBIX CTAaHIIMHA, OCOOEHHOCTH YaCTOTHOTO
IUTAHUPOBAHMS, CIOCOOBI pacyera 3JIeKTPOMAarHUTHOW COBMECTMMOCTH W OLIEHKM Tpaduka B KiacTepe
0a30BbIX CTAaHLMN; OCHOBHBIE CTAaHAPThl MOOMIIBHOM CBSI3U.

— yMeThb INPUMEHATh HAa IPAKTHKE METOABl AaHAIW3a M pacueTa OCHOBHBIX XapaKTEPUCTHUK
ciucTeM MOOWIBHON CBSI3M; HAa OCHOBE TEXHMYECKUMX XapaKTEPUCTHUK MMEIOUIelcs —amnmapaTypsl
pa3pabaTbiBaTh U BHEAPSATH COOTBETCTBYIOIIYI0 TEXHHYECKOMY 33/JIaHHUIO CTPYKTYpY KjacTepa CHCTEMBI
MOOMJIBHOM CBSI3M C Y4Y€TOM 3KOJOTHYECKOW O€30MacHOCTH; NMPOBOIUTH HATYPHBIM SKCHEPUMEHT I10
M3MEPEHUI0 OCHOBHBIX XapaKTEPUCTUK 0a30BBIX U MOOMIIBHBIX CTaHIIUM.

— BJaJeTb INEPBUYHBIMM HaBbIKAMH HACTPOMKM U PETYAUPOBKHM amnmaparypbl CUCTEM
MOOMIJIBHOM CBSI3M MPU MPOU3BOICTBE, YCTAHOBKE U TEXHUUYECKOM IKCIUTyaTaI[|H.

4. O0beM TMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO0mas TpyIOeMKOCTh JWCIUIUIMHBI cOCTaBisieT 5.0 3a4eTHBIX €IWHUIBI W TpeACTaBiIcHa B
Tabnure 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHO nesTenbHOCTH Bcero uacos CemecTpsl

3 cemecTp
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AynutopHbI€ 3aHATHS (BCETO) 60 60
Jlexumn 18 18
[IpakTuueckue 3aHATHS 22 22
JlaboparopHbie pabOTHI 20 20
CamocrosiTenpHast paboTa (Bcero) 84 84
Odopmiterre oT4eTOB 110 J1abopaToOpHBIM paboTam 30 30
[IpopaboTka IeKIMOHHOTO MaTepuaa 32 32
[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 22 22
Bcero (6e3 sx3ameHa) 144 144
IToaroroBka u cada sK3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3averHbie EquHuIs! 5.0 5.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aennl IUCHUIIINHGBI M BUALI 3AaHATHI
Paznensl AMCHMITTUHBL U BUBI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.

Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA
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3 cemecTp
1 Uctopus pa3BUTHS CHCTEM MOOMIIbHON 1 0 4 8 13 OIIK-4, OIIK-
cBs3u (CMC). MeTo/ibl MHOXKECTBEHHOTO 5, TIK-8
noctyna B CMC.
2 O6mue npunIUmel nocrpoenus CMC. 2 0 0 4 6 OIIK-4, OIIK-
5, T1IK-8
3 [Mapametpsl pagrokanata. Moxenu 2 6 0 8 16  OIIK-4, OIIK-
MpeCKa3aHus YPOBHS CUTHAMA JIJIs 5, T1IK-8
CMC.
4 MeToapl 9aCTOTHO-TEPPUTOPUATEHOTO 2 4 0 6 12 OIIK-4, OIIK-
rtanupoBanust CMC. 5, IIK-8
5 Buas! nudpoBoit MaHUTTYIISINH. 2 0 4 8 14 OIIK-4, OIIK-
5, T1IK-8
6 Pacuet muanit CMC npu 3a1aHHOM 2 8 0 10 20  OIIK-4, OIIK-
KaueCTBeE. 5, [IK-8
7 Tpaduk u emxocts cotoBeIx CMC. 2 2 0 8 12 OIIK-4, OIIK-
5, T1IK-8
8 Coenunurenbsubie uanH (CJI) 6a30BBIX 2 0 0 4 6 OIIK-4, OIIK-
U LIEHTPaAJIbHBIX CTAHIUH, YCTOMYUBOCTh 5, IIK-8
coenunenus B CMC.
9 CMC cranmapra GSM. OcobeHHOCTH 2 0 12 22 36 OIIK-4, OIIK-
4




JIPYTUX CTaHIapTOB.

5, IIK-8

10 Cuctembl nepcoHAIbHON 1 2 0 6 9 OIIK-4, OIIK-
CITYTHUKOBOM CBSI3H. 5, IIK-8
Hroro 3a cemectp 18 22 20 84 144

Htoro 18 22 20 84 144

5.2. Conep:xkanue pa3ie/ioB IMCHUIJIMHBI (110 JEKIUSIM)
ConeprkaHue pa3eioB JUCIUTLINH (TI0 JIEKIMAIM) MPUBEICHO B TadauIe 5.2.
Tabnuna 5.2 — Comeprxkanue pasenoB TUCUUILIUH (TIO JIEKIIHSIM)

v OB
= > 0
HaszBanus pasnenos Copeprkanue pa3iesioB JUCHUILTUHBI 10 JEKIUSIM 5" S5
= i
= o' g
= e ™
3 cemectp
1 Ucropus pazButus CucTembl OABUXHOM CBSI3U MIEPBOT0, BTOPOTO, 1 OIIK-4,
CUCTEM MOOHMIILHOM CBSI3U TPEThEero u yerBeproro nokosienui (1G, 2G, 2,5G, 3G, OIIK-5,
(CMC). Metoast 4@G). Ux 0coOEHHOCTH U TEXHUYECKHE TapaMeTPBhI. I1K-8
MHOXECTBEHHOTO MHOXeCTBEHHBIX JOCTYIOB ¢ 4acToTHBIM (FDMA), ¢
noctyna B CMC. BpemeHHbIM (TDMA), ¢ konoBsiM (CDMA)
pazneneHueM kaHaaoB. COBMEIICHHBIC
MHO>XECTBEHHBIE JIOCTYTIBI.
Hroro 1
2 OO0mye NpUHIMIIBI Cetu ¢ MaKpOCOTOBOM, MUKPOCOTOBOU U 2 OIIK-4,
noctpoenust CMC. MIMUKOCOTOBOM CTPYKTypoi. CBeeHHs O OIIK-5,
MEX1YHApOJHBIX, (eIepalIbHbIX U PETHOHAIBHBIX I1K-8
crangaprax Ha CMC. Bunbl ctanuuii cetu:
unentpaibHas (L[C), 6azosas (bC), MoOmIbHAS
(MC).LleHTpbl KOMMYTalMK MOABUKHON CBSI3H.
LleHTps! yripaBiieHUs U OOCITY)KMBAHHUSL.
AyTeHTu(uKaIus, X3HA0BEp, POyMUHT a0OHEHTa B
CMC. Buns! ycnyr, npenocrasisieMbix B ceTsix CMC.
Hroro 2
3 [TapameTtpsbr Oco0eHHOCTH pacpOCTPAHCHUS PAIMOBOJIH MTPU 2 OIIK-4,
pannokanana. Moxnenu pa3IUYHOM pelnbede MECTHOCTU. bricTphle OIIK-5,
IIpEACKa3aHNs YPOBHS MEJUICHHBIE 3aMUPAHMS CUTHAJIA TpH ABM>keHnH MC. I1K-8
curnana aius CMC. Monenu Oxkamypsl, Okamypsl-Xara u Yosnduiia
Hkeramu 1o npeackazaHUIO yPOBHSI CUTHAJIA B
OOJIBIIMX U MAJIBIX COTaXx.
Hroro ?2
4 MeToabl 4acCTOTHO- [Tpo6eMbl 21eKTPOMarHUTHON COBMECTUMOCTH 2 OIIK-4,
TEPPUTOPUATHHOTO (OMC).TepputopuanbHoe mianuposanue. Knacrep u OIIK-5,
tanupoBanust CMC. €ro pa3MepHOCTh, YaCTOTHBIE IPYMIBI KJIacTepa. I1K-8

[Tapamerp «Signal Interference Ratio» (SIR), ero
pacuet. YactoTHOE iianupoBaHue. [1manbl 4acToT:
anasoroBoit cuctembl NMT, un¢poBoii cucteMsl
GSM. Onpenenenrne MAaKCUMaJIBHOTO YK CIIa
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00CITy’)KMBaeMbIX A0OHEHTOB B COTE.

Hroro

5 Buas! nudposoit
MaHUMYIISINH.

Huddepennmanbras (OTHOCUTENbHASA) OMHApHAS
¢azoBas manumynsauus (DBPSK).
Huddepennmanpras kBagparypHas gazoBas
Manumnyssinus (DQPSK). Manunynsiuust ¢
MUHUMaJIbHBIM caBuroM (MSK). I"ayccoBckas
MaHUMNYISANAS ¢ MUHUMAQIBHBIM CIIBUTOM
(GMSK).KorepenTHast 1 HeKorepeHTHast
JEMOYIISAINS PA3IMYHbBIX BUOB MOIY/ISINH.

Hroro

OIIK-4,
OIIK-5,
[1K-8

6 Pacuet nmuanit CMC
MIPU 33J]aHHOM KaueCTBeE.

7 Tpaduk 1 eMKOCTH
coToBeix CMC.

8 CoequHUTEILHEIE
nuaun (CJI) 6a30BBIX U
LHEHTPAIbHBIX CTAaHIUM,
YCTOMYUBOCTh
coenqnuenus 8 CMC.

9 CMC cranmapra GSM.

OcobeHHOCTH APYTHX
CTaH/IapTOB.

[Ipsimoit m oOpaTHbIN KaHaIbI cBs3H. OlEHKA
qyBCTBUTEIBHOCTH NpreMHuKa MC u xoaddunmenta
mryma bC ¢ yyeTom BHEIIHUX ¥ BHYTPEHHHUX IIYMOB.
KauecTBo mudposoit paguocsszu. [IpomyckHas
crocoOHocTh udpoBoro kaHana cessu. [lomoca
Hatiksucra. [Ipenen lllennona. DpheKTHBHOCTH
MCIIOJIb30BaHUS PAIHOIIONOCH IPU Pa3IMYHbBIX BUIAX
MaHHITYJISLINH.

Hroro

[Tonsitue Tpaduka. Pacuer OCHOBHBIX MapaMeTpoB
Tpaduka ceTH: cpeiHell UHTEHCUBHOCTHU BBI30BOB,
CpEIHEeH MPOIOJDKUTETLHOCTH 00CTyKUBAHMUS,
cpenHeil HHTeHCUBHOCTH Tpaduka. Mozaens OpnaHra
B ¢ orkazamu mist onenku eMxkoctd CMC.

Hroro

Opranu3anus paguopeeiiHbIX U ONITOBOJIOKOHHBIX
CJI. Ctpykrypnas cxema CJI. Pacuer ycToitunBoctu
coenqnuenus niust CMC.

HUrtoro

®ynkunoHanbHas cxema cetu GSM, ciryx0bl,
texHuueckue napamerpsl bC u MC.
Pannoo6opynosanue u koutposiep bC.
FDMA/TDMA noctyn. OkHO, Kajp, MyJAbTUKA P,
cynepkazp. YactoTHele, pU3NUECKUE, TOTHIECKHE
KaHasbl. KaHaibl CHHXPOHU3ALNU U YIPABIEHUS.
AyrtenTudukanus 1 uaeHTuuKanms aboHeHTa.
TpankoBbIE cHCTEMBI CBsI3U. Bo3moxHOCTH,
TEXHUYECKHE XapaKTepuCcTUKH. [locTonHcTBa
U(PPOBBIX CTAH/IAPTOB.

HUroro

OIIK-4,
OIIK-5,
I1K-8

OIIK-4,
OIIK-5,
I1K-8

OIIK-4,
OIIK-5,
I1K-8

OIIK-4,
OIIK-5,
I1K-8

10 CucreMsl
MepCOHAIIHOM
CITyTHUKOBOU CBSI3H.

[TousTHe opOUTATBEHON KOH(PUTYpALH
ucKyccTBeHHbIX clyTHUKOB 3eMin (MC3). Opoutst
NC3 (LEO, MEO, HEO, GEO). I'mo6anpHas cBs3b
yepe3 C3, 30Hb1 00CTyKUBaHMs. XapaKTEePUCTUKH
cucreM Iridium u Globalstar. OcobennocTu
pacnpoCTpaHeHUs PaIuOBOIH B CITyTHUKOBOM
paauokanaie. Meronbl nossieHus eMkoctu CMC.
I'mo6anpHas nadopmanronnas cucrema (I'MC),

1

OIIK-4,
OIIK-5,
I1K-8
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mecto Poccun B I'IC.

Hroro

1

Hroro 3a cemecTp

18

5.3. Pazaesibl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSI3H ¢ 00ecneYnBa0MMU (MpeabIyIHMH)
U obecneynBaeMbIMU (MOCAEAYIONIUMHU) JUCHUIIIMHAMUA
Paznensl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C 00CCIEUMBAONTUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMHE (TTOCIICAYIOMIMMHI ) TUCIUTUTMHAMY TTPEICTABICHBI B Tabmumie 5.3.
Tabnuna 5.3 — Pazaenbl AUCIUTUIMHBI 1 MEKIUCITUTIIMHAPHBIC CBSI3U

HaunmenoBanue JUCHUITINH

Ne paznenoB qaHHOUW NUCHMIUIMHBL, 11 KOTOPBIX HEOOXOIMMO U3YUYCHHE
00ecCIIeunBaroUX U 00eCIIeUNBAEMBIX JTUCIIAIUINH

1 2

3 4 5

6

7

8 9 10

1 Teopust u TexHHKa
nepeziadu MHGOpMaLu

2 Teopus tenetpaduxa

3 Teopus
ANEKTPOMArHUTHOM
COBMECTUMOCTHU
PaIuO3IEKTPOHHBIX
CPEJIICTB U CUCTEM

4 ®dopmupoBaHue U
00paboTKa CUTHAJIOB
CHCTEM CBSI3U

[IpenmecTByromme TUCIUTLIAH

+ +

+ + +

bI

5 Hudponast 06padboTka
CUTHAJIOB CHCTEM CBS3H

+

[Tocnenyromme TMCUUTUIAHBI

1 3amuTa BBITYCKHOMN
KBaJIH(PHUKALMOHHOM
paboThl, BKITIOUAs
MOJTOTOBKY K 3allIUTE U
IPOLEAYPY 3AIIHUTHI

5.4. CooTBeTcTBHE KOMIIETEeHIMH, (POpMHUPYeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, U BH/I0B 3aHATHI
CootBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MPH U3YyYEHUU TUCHUIUIMHBI, U BUAOB 3aHATHI

IpeCTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTcTBUE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYEHHM [HUCUUIUIMHBI, U BHUIOB

3aHATHI
Bunaer 3angTrii

=
S|
=} .

e . .
o e te}
5 > 2 8 8 ®DOpPMBI KOHTPOJIS
= (] M . .
= = < ] =
= o <
& = = o
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OIIK-4

OIIK-5

JloMarrHee 3aganue,
KoHCIeKT caMoInoAroTOBKY,
3ammuTa otuera, OT4ET MO
naboparopHoii paboTe,
Onpoc Ha 3ansaTusx, Tect

JloMaiiiHee 3ajiaHue,
KoHcrnekT caMonoAroToBkw,
3amuTa otyera, OTYET 110
nmabopaTopHOi padore,
Onpoc Ha 3aHsATUsAX, TecT

[1K-8

JloMarrHee 3aganue,
KoncnekT caMonmoaroToBKH,
3amuTa otuera, OTYET MO
naboparopHoii pabote,
Omnpoc Ha 3aHsATHAX, TecT

6. UHTepaKkTHBHBIE MeTO/IbI U (POPMBI OPraHU3ALUH 00yYeHH
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI

HanmMeHnoBaHnue 1abopaTopHBIX pabOT IpHUBEICHO B Tadimie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

3 2 £
2 = g
Z > &
HasBanus paznenos HaumeHnoBanue 1abopaTopHbIX padoOT § & § E
X o =
e S g
= S
3 cemecTp
1 Uctopus pa3Butus Uccnenosanue texnonorun FDMA. 4 OIIK-4,
CHUCTEM MOOUIILHOM CBSI3U Vrtoro OIIK-5,
(CMC). Metonbt K-8
MHOKECTBEHHOTO
noctyrna B CMC.
5 Buas! nudposoit Hccnenosanne MSK mMonema (kiaccuueckas 4 OIIK-4,
MaHUITYJISLHAH. peanuzarusi). OIIK-5,
HUroro TIK-8
9 CMC cranmapra GSM. CrpyKTypa JIOTHYECKUX KaHAJIOB yIPABICHUS U OIIK-4,
OcobeHHOCTH APYTHX aNropuT™Mbl (GyHKIMOHUPOBaHUS cucteMbl GSM. OIIK-5,
CTaH/apTOB. WnTepdeiicyl, TepMUHATIEHOE 000PYI0BaHUE, 4 IIK-8
CTPYKTypa KaJipoB U (OPMUPOBAHHE CUTHAJIOB B
cranaapre GSM.
[TonaBneHne MeXCUMBOJIBHON HHTEPHEPEHIINH 4
JKBAJIAU3EPOM.
Utoro 12
Hroro 3a cemectp 20

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HanMeHnoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadmuie 8.1.
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Tabnuma 8.1 — HanMeHoOBaHUE MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)

3 o]
& Z =
3 S 5
g 2 5
Haspanus pasnenos HanmMeHnoBaHMe MPaKTHUECKUX 3aHATUHA (CEMUHAPOB) 5= S0
S s 2
3 g
Y Q9
= S
3 cemecTp
3 ITapameTpsl Pacuet 30H 00cnyXHBaHUs TIEpEIaTINKOB METPOBBIX 2 OIIK-4,
panuokanana. Mozgenu BOJIH. OIIK-5,
1| Ka3aHUs BHS [IK-
peckasa Cl}\,/ng Mopnenu npenckazaHusi ypoBHS CUTHAJIA JJIS 4 8
CHrHATA UL : ornpezeNeHus: 30H 00CITy>KUBaHUS JJI1 COTOBBIX
CHCTEM NOJIBUKHOM CBSI3H.
Hroro
4 MeToabl 4aCTOTHO- DNEKTPOMarHUTHAas COBMECTUMOCTh M OCOOCHHOCTH 4 OIIK-4,
TEPPUTOPUATHHOTO YaCTOTHOTO IJIAHUPOBAHUS B COTOBBIX CHCTEMaX OIIK-5,
ianupoBanust CMC. ITOJIBU’)KHOM CBSA3H. [1K-8
Hroro
6 Pacuer muanit CMC [ITymoBBIE XapaKTEPUCTUKU U IHEPreTHUECKAS 8 OIIK-4,
IIpU 3a/laHHOM KadecTBe. 3()(PEKTUBHOCTH COTOBBIX CUCTEM CBS3H IPU OIIK-5,
Pa3IMYHBIX BUJAX MOTYIISIIHHU. [1K-8
Hroro 8
7 Tpaduk 1 eMKOCTh Tpaduk 1 eMKOCTh COTOBBIX CHUCTEM MOOMIIBHOM OIIK-4,
coroBsix CMC. CBSI3U. OIIK-5,
HUroro 2 IIK-8
10 Cucremsl Pacuer nnarpamm ypoBHEN NEPCOHAIBHOU 2 OIIK-4,
NIEPCOHAIIBHOU CIIyTHUKOBOM CBSI3U. OIIK-5,
CIIyTHUKOBOM CBSI3H. Wroro 2 I1K-8
Wroro 3a cemectp 22

9. CamocrosiTesibHasA padoTa

Buzpsl camocTosaTenbHOM paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIe KOMIIETEHIIUH TPEACTaBIEHbI B

Tabmuie 9.1.
Tabnuna 9.1 — Buasl caMOCTOSTENBHON pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN
3 Z g
3 = =
. 2 O
Bunpel camocTosTersHON S 20
HasBanus paznenos & ST DopMBbI KOHTPOJIA
paboTsI 3 S 2
S a =
Y S 9
~ S
3 cemecTp
1 Uctopus pa3Butus [TpopaboTKa JEKIIMOHHOTO 2  OIIK-4, 3amwura otuera, Koncnexr
CHUCTEM MOOWMIIBHOM CBSI3W  MaTepuasa OI1K-5, camonoarotoBku, Otuer
MC). MeToas! I1K- o 11 TOPHOI T
(CMC). Meton OdopmieHre 0T4eTOB 10 6 8 TO aboparopHoit pabore,
MHOKECTBEHHOTO 10CTyna = OPATOPHBIM PaBoTam ecT
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B CMC. Hroro
2 OO0mIve MPUHITUITBI [TpopaboTka IEeKIIMOHHOTO OIIK-4,  Koncnekr
noctpoenuss CMC. Marepuasa OI1K-5, caMonoaroToBku, Tect
Hroro TIK-8
3 IlapameTpsbl IToaroroBka k OI1K-4, JloMarrHee 3aganue,
panuokanana. Moaenu MPAKTUYECKUM 3aHATHUSIM, OIIK-5, Koncnekr
MpeCKa3aHus YPOBHS ceMUuHapaMm I1K-8 camonoArotoBku, Onpoc
u .
curnana gt CMC TIpopaGoTKa IEKIHOHHOTO 4 Ha 3aHATHIX, TecT
Marepuasna
Uroro
4 MeToabl 4aCTOTHO- IToaroroBka K OIIK-4, JlomamiHee 3a/aHueE,
TEPPUTOPHUATILHOTO MPAKTUYECKUM 3aHSATHUSIM, OIIK-5,  Koncmekr
ianupoBanust CMC. CEMHHapaM [1K-8 camonoarotoBku, Onpoc
[TpopaboTka JIEKITMOHHOTO 2 Ha 3aHATHAX, TecT
Marepuasna
Htoro
5 Bunsr nudposoi [IpopaboTka JIEKITMOHHOTO OIIK-4,  Koncnekr
MaHUMYISALNH. Marepuala OIIK-5, camomnoaroroBku, OT4er
OQOpMICHHE OTYETOB 110 6 I1K-8 o aboparopHoii paboTe,
nabopaTopHBIM paboTam Tecr
Htoro
6 Pacuet muanit CMC npu IloaroroBka k OIIK-4,  JlomamiHee 3a1aHue,
3a/laHHOM Ka4eCTBeE. MPAKTHYECKUM 3aHATHIM, OIIK-5,  Koucnoekr
ceMuHapaMm [1K-8 camonoarotroBku, Onpoc
[TpopaboTka ITeKIIMOHHOTO 4 Ha 3aHATHAIX, Tect
Marepuasna
Uroro 10
7 Tpaduk 1 eMKOCTb [TonroroBka k 4  OIIK-4, | JlomamHee 3agaHue,
coroBsix CMC. IIPAKTUYECKHUM 3aHATHSM, OIIK-5,  Koucnekr
ceMuHapaM I1K-8 CcaMonoJroToBku, Onpoc
[TpopaboTka JIEKITMOHHOTO 4 Ha 3aHATHAX, TecT
Marepuana
Uroro
8 CoenMHUTENbHbBIE [TpopaboTka ITeKIIMOHHOTO OIIK-4, Koucnekr
auHun (CJI) 6a30BBIX U Marepuaia OIIK-5, camomonroToBku, Tect
UEHTPAIBHBIX CTAHIMH,  pr oo 4 I1K-8
YCTOWYHBOCTD
coenunenus B CMC.
9 CMC cranmapra GSM. [IpopaboTka JIEKITMOHHOTO 4  OIIK-4, Koucmekr
OcoOeHHOCTH APYTUX Marepuaia OIIK-5, camomoaroroBku, OT4eT
TaH, . - 5
CTaHJIapTOB OdopMITEHTE OTYETOB 110 18 1K 8 ¥0 nmabopaTopHOil padoTe,
nmabopaTopHBIM paboTam eet
Uroro 22
10 Cucremsl IToaroroBka k 4 OIIK-4, JlomamiHee 3aJIaHWeE,
MEPCOHAIILHOM MPAKTUYECKUM 3aHATHUSIM, OIIK-5, Koucmekr
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CITYTHUKOBOM CBSI3H. ceMHHapam I1K-8 CaMOIOATroTOBKH, TecT
[TpopaboTka IEeKIIMOHHOTO 2
Mmarepuasa
Uroro 6

Hroro 3a cemectp 84
[ToaroroBka u cxada 36 DK3aMeH
IK3aMeHa

Htoro 120

10. KypcoBas pa6ora (mpoeKT)
He npenycmorpeno PVYII.

11. PeliTuHIOBas cucTeMa AJIA OHCHKH YCII€BA€EMOCTH oﬁyqalomnxca

11.1. baniabHbIe OLIEHKH /1751 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuMabHBIH MaxkcuMabHBIH
DJeMeHTHI y4eOHO OaJL 3a epuo Bcero 3a
6amn na 1-yto KT ¢ Ganin 3a mepuoa
JeSITeIbHOCTH mexay 2KT u na ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl cemecTpa
3 cemectp
JlomalHee 3a/1aHue 6 18
3amuTa oT4eTa 12
Koncnext 4 3 10
CaMOTIOITOTOBKHU
Omnpoc Ha 3aHATHAX 2 2 2 6
Otuer no 1adbopaTropHOit 12
pabore
Tect 4 4 4 12
Hroro Mmakcumym 3a 16 27 27 70
nepuos
OK3aMeH 30
Hapacraromum ntorom 16 43 70 100
11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OamioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH TpecTaBiieH B Tabmmie 11.2.
Tabnuna 11.2 — Ilepecuer 0axioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcuManbHON cymMMbl OasioB Ha nary KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuManbHON cyMMbI 6autoB Ha aaty KT 2

11.3. [lepecyeT cyMMbI 6AJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[lepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TalOnuIle
11.3.
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Tabmuma 11.3 — IlepecueT cyMMbI 0aJUIOB B TPAAMLIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (H0CpeiCTReHHoO)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIIUOHHOE O0ecTiedeHue TUCHUIINHBI

12.1. OcHoBHas JuTEparypa
1. Tankun B.A. HudpoBas mMobunpHas paauocBsizb: YueOHOe mocoOue st By3oB. — M.:
Topsiaas muaMs — Tenexom, 2012. — 592 c. (manuuaue B 6unbnuotexke TYCYP - 40 3k3.)

12.2. lonosiauTEIbHAS JIUTEpaTypa
1. MaxkoseeBa M.M., Illunakos }O.C. CucTeMsl CBSI3U C IOABMIKHBIMU OOBEKTaMHu: YueOHOe
rocobue st By30B. — M.: Paano u cBs3b, 2002. — 440 c. (Hamuuue B 6ubamorexke TYCVYP - 70 ak3.)

12.3. YueOHO-MeTOOHYECKHE TTOCOOHS

12.3.1. YueOHO-MeTOAMYECKOE TOCOOME N0 NPAKTHYECKHUM 3aHATUAM U CAMOCTOATEIbHOH padore
NPH NMOAT0TOBKE K HUM

1. PaawmoBemanue, paguocBs3hb U AEKTPOAKYCTHKA: YUueOHO-MeToauueckoe mocodue / Tutos A.
A., Memxos C. B. - 2012. 49 c¢. [Onekrponssii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/1335, nara oopamenus: 25.04.2018.

2. Mopnenu npencka3zaHus YpOBHS CHTHaJIa JJIs pacdyera 30H OOCIHyXHBaHUs 0a30BBIX CTaHIMNA
CHUCTEM MOOMJIbHOH CBs3u: Y4eOHO-METOAuYEeCcKoe MOcoOHe NIl MPAaKTUYECKUX 3aHATUH M KypCOBOTO
MIPOEKTUPOBAHUS JJIsl CTYAEHTOB paJMOTeXHUYEeCKuX crneuuanbHocTel / MemuxoB C. B. - 2014. 18 c.
[DnexTponnblii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/4132, nara oOparieHwus:
25.04.2018.

3. YacToTHOE TUTAHUPOBAHHE W HIIEKTPOMArHUTHAS COBMECTUMOCTh CHCTEM MOOWIIBHOW CBS3H:
Y4ebHO-MeToAMUeCKoe MocoOue Uil MPAKTUYECKUX 3aHATHM M KypCOBOTO IPOEKTUPOBAHMS JUIS
CTYIEHTOB paIuOTEeXHUUYECKUX crieruanbaocTedt / Memuxos C. B. - 2014. 13 c. [DnekrpoHHbIH pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/4129, nara obpamenus: 25.04.2018.

4. Tpaduk, eMKOCTb M YCTOMYMBOCTH CHCTEM MOOMJIBHON CBSI3M: YUueOHO-METOANYecKoe
nocobue A MPAaKTUYECKUX 3aHATUH M KYpCOBOT'O MPOEKTHPOBAHUS ISl CTYIEHTOB PaJlOTEXHUYECKUX
cnenuanpHoctet / MemuxoB C. B. - 2014. 13 c. [Onekrponssii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/4134, nata oopamenus: 25.04.2018.

5. MoOwunpHasi paauoCBsI3b: IIYMOBBIE XapaKTEPHCTUKH, CIIEKTpabHAs W HJHEpreThvecKas
3pPeKTUBHOCTh, COATAHCUPOBAHHBIM AymJIeKc: YueOHoe mocoOue Ui JIEKIUOHHBIX M MPaKTHYECKUX
3aHSATHH, KypCOBOTO TPOCKTUPOBAHHS, CAMOCTOSTEIHHOH pabOThl CTYACHTOB pPaIHOTEXHHUYECKUX
cneuuanbHocTer / MemuxoB C. B. - 2015. 51 c. [OnekrponHsli pecypc] - Pexxum npocryna:
https://edu.tusur.ru/publications/5113, nara obpamenus: 25.04.2018.

6. Meroasl MaHMIYIALMU HUPPOBOM paavoCBsi3u: YueOHOe mocoOue Juis JEeKIHUOHHBIX U
MPAKTHYECKHUX 3aHITHH, KYPCOBOTO MTPOSKTHPOBAHHUS, CAMOCTOSTEIILHOM paboTel / Menuxos C. B. - 2017.
64 c. [DnexTponHbIit pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/7028, nara oOpareHus:
13.05.2018.
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12.3.2. Y4yeOHO-MeTOAMYECKHE TTOCOOUS 10 JJA0OPATOPHBIM PadoTaM M CAMOCTOATEILHO padoTe
NP NOArOTOBKE K HUM

1. HUccnenoBanme texnomorun FDMA: VYyeOHO-MeTomuyeckoe mocobue 1o 1abopaTopHOU
pabote g cTyaeHTOB HampaBieHus «HPOKOMMYHUKAIIMOHHBIE TEXHOJOTMH U CHUCTEMBI CBSI3U» /
Konorpusos B. A., Mocun C. A. - 2013. 22 c. [OnexkrpoHHbli pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/3518, nara obpamenus: 25.04.2018.

2. MHWccnenoanme MSK Monmema (kimaccuueckas peanuzaius): Y4eOHO-METOIUYECKOe mocodue
o Jtaboparopuoi padore / Komorpusos B. A. - 2012. 29 c. [DnextponHHbIii pecype] - Pexxum moctyma:
https://edu.tusur.ru/publications/1524, nara oOpamenus: 25.04.2018.

3. CrpykTypa JOrMYeCKHX KaHAJIOB YIPAaBJICHUS M aITOPUTMbI (DYHKIIMOHUPOBAHUS CHUCTEMbI
GSM-900: YyeOHo-MeTOmm4ecKoe Mocodue 1o 1abopaTopHoil paboTe I CTYACHTOB PAIHOTEXHUUECKUX
cnenmansHocTelt / MenmuxoB C. B. - 2012. 17 c. [DnextponHsli pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/1370, nara oGpamenus: 25.04.2018.

4. MWurepdeiicpl, TepMUHATIBLHOE 000pynoBaHue, cTpykrypa TDMA kaapoB u ¢opmupoBaHue
curHanoB B crangapre GSM: YuebHO-MeTonuuecKkoe mocoOue mo J1abopaTtopHoi paboTe st CTYACHTOB
paauoTexHuueckux cnernuanbHocteil / Menuxo C. B. - 2012. 17 c. [OnexkrponHslit pecypc]| - Pexxum
nocrymna: https://edu.tusur.ru/publications/1368, nara obpamenus: 25.04.2018.

5. IlomaBneHue MEXKCHUMBOJIBHON HHTEephEPEHLIM JKBajaiizepoM: YueOHO-MeTOIUYeCcKOoe
mocodue 1o adoparopHoit paboTe I CTYICHTOB paIuoTeXHUYSCKUX crenuansHoctei / [lerpos B. H.,
KonorpusoB B. A., MenuxoB C. B. - 2012. 28 c. [OnekrpoHHbIl pecypc| - Pexum pgocryna:
https://edu.tusur.ru/publications/1362, nara o6pamenus: 25.04.2018.

12.3.3. lonojiHuTEILHOE YUeOHO-METOAMYECKHUE MOCOOHS 110 CAMOCTOATEIbLHOM padore

1. CamocrosrenbHas paboTa CTyOeHTa NpU U3YYCHHHM JUCHUIUIMH  MaTeMaTU4ecKo-
€CTECTBEHHOHAYYHOT0, 00menpodecCHOHaIbHOTO (MpOo(hEeCCHOHANBHOTO), CIENHUAIBHOTO  ITUKJIOB:
Y4eOHo-MeToquUecKoe mocodue mo camocrostensHoil padote / Komorpusos B. A., Menuxos C. B. -
2012. 9 c. [DnekrponHslli pecypc]| - Pexum pocryma: https://edu.tusur.ru/publications/1845, nara
obpamenus: 25.04.2018.

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS 1JIs1 JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
UHBAJHI0B

VY4eOHO-MeToMuecKrne MaTepuabl sl CaMOCTOSTENIbHOW U ayAUTOPHON paboThl 00Y4arOLIUXCs
W3 YHCIIA JIAI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0OPOBbS M MHBAIMIOB TPEIOCTABISIOTCS B (hopMax,
alanTUPOBAHHBIX K OTPAaHMYEHUSM UX 37I0POBbs M BOCHIPUATHUS UH(OpMALIHH.

JI1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOI'O TIOKYMEHTA,;

- B Ile4aTHO! (hopMe yBEITMUYEHHBIM IIPU(PTOM.

JI1s1 i1 ¢ HApYLIEeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B MIe4aTHOU (opme.

JI1s1 JIMI ¢ HApyLIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B re4aTHoM (opme.

12.4. IIpodeccuonabHble 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

1. https://elibrary.ru — nayunas snekTpoHHas OMOIHOTEKA.

2. https://edu.tusur.ru — mHayano-o6pazoBarenbhblii nopran TYCVYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3sl gaHHBIX, HHOOPMAIIMOHHO-CIIPABOYHBIE U
TIOVCKOBBIE CUCTEMBI.
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13. MarepuajibHO-TEXHHYeCKOe o0ecredeHue M CIUIIMHBI U Tpedyemoe NporpaMMHoe
ob0ecrnieyenune

13.1. O0mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecne4eHH 0
AUCHMILTUHBI

13.1.1. MarepuaJIbHO-TeXHHYeCKOe M IPOrpaMMHOe obecriedeHue ISl JeKIIUOHHBIX 3aHATHI
Jns mpoBeneHusl 3aHATHM JEKIIMOHHOTO THIIA, TPYNIOBBIX M WHAWUBUIYAJIbHBIX KOHCYIbTALUM,
TEKYLIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTallMU UCIOJIb3yeTCsl yueOHasi ayAUTOpPHUs C KOJIMYECTBOM
MOCAOYHBIX MECT HEe MeHee 22-24, 00opynoBaHHas TOCKOH M CTaHAApTHOW yuyeOHOoM Mebenbio. MiMeroTcst
J€MOHCTpAallMOHHOE O00O0pylOBaHHE U Y4eOHO-HaIIsAHbIE MOcOOus, oOecreyuBarolIe TeMaTHYECKUue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. Marepua/ibHO-TeXHHYECKOE U IPOrPaMMHOe o0ecnedyeHue IJIsl MNPAKTUYeCKUX 3aHATHI,
JJIS1 J1a00PATOPHBIX padoT

CneunanusupoBaHHas y4yeOHas ayqUTOpHsl JUlsl IPOBEACHMS 3aHITHA IPAKTHUYECKOro THIIA,
yueOHasi ayquTOpHs 1715l IPOBEACHUS 3aHATHI 1a00paTOPHOTO TUMA, yueOHast ayTUTOPHS AJIsi TPOBEACHUS
3aHSATUN CCMUHAPCKOI0 TUIIA, MOMCIICHHUEC i1 KypPCOBOI'0 IMPOCKTUPOBAHUA (BI)IHOJIHCHI/UI KYPCOBBIX
pabor):

634034, Tomckas obmacte, . Tomck, Bepmmauna ynmuna, a. 47, 427 ayn.

Onucanue uMeroIerocs 000pya0BaHUs:

- Jlocka MarHuTo-mMapkepHasi;

- Kommnsrorep;

- Ilima3meHHas maHenb;

- Cepgep (2 mwt.);

- Kommutekt cienmanu3upoBaHHON yueOHON MeOenu;

- PaGouee mecto npenogaBaress.

[TporpamMmmHOe oOecrieueHueE:

- 7-Zip;

— AVAST Free Antivirus;

— Adobe Acrobat Reader;

— [Far Manager;

— Google Chrome;

— Microsoft Windows Server 2008;

— Microsoft Windows XP;

— Mozilla Firefox;

— OpenOffice;

— Operg;

— Opera Developer;

— Qucs;

— Scilab.

13.1.3. MaTepuaabHO-TeXHUYECKOE H MPOrpaMMHoe ofecredyeHHe A1 CaMOCTOATeILHON padoThl

Jiist camocTosTeNnbHOM paboThl MCTIONB3YIOTCA y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PacIIONIOKEHHBIE TIO a/IpecaMm:

- 634050, Tomckast o6macTs, . Tomck, Jlennna npocmexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 aygx.;

- 634034, Tomckast o6nacTh, . Tomck, Bepiauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6macTs, T. Tomck, Bepmmanna ynuna, 1. 74, 207 ayn.

CoctaB 060pyn0OBaHUS:

- yueOHast MmeOeb;

- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHl MONKIIOUYEeHbl K ceTu «lHTepHeT» M o00ecrnednBaroT IOCTYI B 3IEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyenb nporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHUYECKOE o0ecniedeHne TUCIUIITTUHBI J1JIsl JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIU/I0B

OcBocHHE NUCIUIUIMHBI JIMIIAMUA C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI M MHBAJTUIAMH
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUECHHsI OOILIEro U CrelruaIbHOr0 Ha3HAuYEHUSI.

[Tpu 3aHsATHSX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEIUNHBIX CPEICTB U JAPYIMX TEXHUYECKHX CpE/ICTB
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaHHS
Ui 00y4aromuXcsi ¢ UHBAIMIHOCTBIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCSI OOydalomuecss ¢ HapylIeHHeM ClyXa, 00OpylIoBaHa KOMIIBIOTEPHON TEXHHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOM, ANEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPHUSIX BO3MOXKHOCTH IMPOCMOTPA YIaJCHHBIX 00bEKTOB (HalIpuMep, TEKCTa
Ha JIOCKE WM CJIai/ia Ha SKpaHe) MPU OMOIIU BUACOYBEITUIHUTEIICH ISl KOM(POPTHOTO TPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO ammapara
WCIIONIB3YIOTCSl aJIbTCPHATHBHBIC YCTPOMCTBA BBOAA WMH(MOpPMANMKM W JPyrue TEXHUYECCKUE CPEICTBA
npuema/nepenadd yueOHOM HHQPOpMAlMKU B JOCTYNHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIIOAEH C MHBAJIIMIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHAIUM 110 OPTraHU3AIUHN U3yYeHHs
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MaT€PUAJI0OB U METOAUYECCKHUE PEKOMEHIAIINH
I[J'ISI OL€CHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a HHCHHHHHHOﬁ
KOMHGTGHHI/II\/'I HCIOJIB3YIOTCA OLICHOYHBIC MAaTCpHalibl B COCTABE!

14.1.1. TecToBEBIE 3aHaHUSA

dopmyna ans paccTosiHWs d ~36(.In +.[n
1 | npsimoin BUOUMOCTU Npwu Los [km] = 3, (\/ J[] \/ "P[M])
pacnpocTpaHeHun paguoBorH Ultra d o [km] =10 (\/hn [m] +\/th [M])

High Frequency (UHF)

s [on] = 6,28 (fl, ] + o, L)
dyos [l = 2,72 (i, v] + i, [ad])

dopmyna ans pacyeta Ly =(4nr/y)°
2 | ocnabnexuns paguocurHana -
(ocnabneHnsi pagnoBOrHbI) B L, =(4nr/X)

cBOOOOHOM MpOCTPaHCTBE
AROM fipocTP L, =(4nr/n)"

L, =(4nr/n)?

[anbHoCTb pagnoceaAsn Hag, MeHbLUe B 2 pasa
3 | BOOHOW NOBEPXHOCTbLIO MO CPaABHEHWIO Takas xe
C 0anbHOCTbIO PaanoCBA3M Hag, CcyLlen fonbLe

MeHbLUe B 5 pa3

Bua cbopmyn B mogensax |_p =A+Blg(r)
4 | Okamypbl-XaTa gns ocnabneHus
pafMOBONHbLI B 3aBUCUMOCTM OT L,=(4+B)r
AanbHoCTn I L,=A-Br
L, = (A+B) /r
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YacToTHbIM NMnaH KaHanos
5 | "Beepx" ("Uplink") ctangapta GSM-
900 BbipaxkaeTcs hopmyriomn

=(890+i-0,2) MI'y npn 1<i<124

-=(890+1-0,2)MI'y npn 1<i<374

in
f =(890+i-0,5)MI'y npn 1<i<124
sz
f =(1805+i-0,2) MI'y npu 1<i<124

CotoBas CcTpykTypa
6 | pacnonoxeHus 6a3oBbix ctaHuuin (BC)
no3BondeT

NCMonb30BaTh OAHY M TY e YaCTOTHYIO rpynny
BO BCEX COTax

MHOIOKpaTHO UCNoJfib30BaTb OAHUN U TE Xe
YaCTOTHbIE rpynnbl B OHOUMEHHbIX COTaXx KrnacTtepoB

ncnonb3oBaTb BCEro Nnuilb OAHY YacToTy BO
BCEX COoTax

ncnonb3oBaTb OOHU N T€ XKXe YaCTOTHbIE rpynnbl
BO BCEX cOoTax

8 | cpegHen MHTEHCUBHOCTM Tpadmka
A[3pn] Ha ocHoBe cpefHel YacToThbl

MOCTYMreHNs BbI30BOB (1) 1 cpeaHent
NPOAOMKUTENLHOCTN OHOTO BbI30BA

(T)

KonuuecTBo MeLuaoLwmx ogHa
7 6a3zoBbix cTaHumi (BC) B aBe
OOHOpOAHOW (perynsipHon) LWecTb
MHOrOCOTOBOW CTPYKTYpe, KOTOopble TpU
006pa3sytoT CoKkaHarbHble MOMeXH,
Xapaktepusyemble napameTpom SIR
(Signal Interference Ratio), —
dopmyna ansa pacyera A[Opa]=(r /<T>

PeanbHas 4yBCTBMTENBHOCTb
9 | paguonpremHvka MOBUNBHON CTaHLMK
(MC) xapakTtepusyet

MUHUMasIbHYIO MOLLHOCTb NOMIE3HOrO CUrHana B
aHTEHHe, NPY KOTOPOW B UCNONHUTENBHOM YCTPOWCTBE
obecneymBaeTca Tpebyemoe KayecTBO npuema

MWHUMAarbHYIO MOLLHOCTb MOMNe3Horo curHana B
aHTeHHe, Npu KOTOPOW B UCMOSHUTENBHOM YCTPONCTBE
obecnevmBaeTcs OTHOLIEHUE CUrHan-Wym, pasHoe
eanHuue

MWHUMarbHYIO MOLLHOCTb LLIYMa B @HTEHHE,
npwv KOTOPOW B UCMONHUTEINTbHOM YCTPOUCTBE
obecneynBaeTCA OTHOLLEHWE CUrHanM-LWyM, paBHoe
eanHuue

MUHUMalibHYO MOLLHOCTb WWyMa B aHTEHHe,
npu KOTOpOVI B NCNOJTHUTENTbHOM yCTpOﬁCTBe
obecne4ynBaeTcs Tpe6yeM0e Ka4yeCTBO npunema

[ns undposoro notoka ¢
10 | pnutenbHocTblo 6uta T,

Heobxoammas nonoca o6paboTkM
KaHana cBg3un no Hamkeucty

By :1/(Tb)
B, =1/(2T,)
By =2/(T,)
B, =1/(4T,)

Monatne «npegen LWeHHoHa» ons

11 LMdPOBOro KaHana cBa3u ¢ agauTUBHbLIM

6enbim rayccosckum wymom (ABILL) o3Havaer,
4yTO

CKOPOCTb LMgPOBOro NoToka npu nepegade
orpaHunyeHa 3HadeHnem 50 Moéut/c

CKOPOCTb LMgPOBOro NoToka npu nepegade
orpaHunyeHa 3HadeHnem 100 Moéut/c

CKOPOCTb LidpoBOro NoToka nNpu nepegave
MOXeT ObITb 6eckoHeYyHo 6ornbLIon

HW NPU KaKon CKOPOCTUN LUGPOBOro NOTOKa
Henb3s OCYLLECTBUTL ero 0e30nboYHY0 nepegadvy
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Mepo#n aHepreTnyeckomn MakcumarbHas narnyv4aemasi MOLLHOCTb
12 | adhheKkTMBHOCTU LM POBLIX CUCTEM nepegaTynkoB
pagnocBSA3M C pasnMYHbIMU BUAAMMU BEPOSITHOCTb MOSIBMEHUSI BUTOBOW OLLMOKK
MOoOynAuMn ABnaeTcs (BER — Bit Error Rate) npn oagnHaKoBOM 3Ha4eHUn
E,/ N,
BEPOSATHOCTb NOSABMEHUSA OANHOYHOM
NUMMNYIbCHON MOMEXW MPU OOUHAKOBOM MHTEpBarne
BPEMEHU CBA3U
BEPOSATHOCTb BbIXOAa U3 CTPOS NepefaTyMKoB
npu O4MHAKOBOM MHTEpBarne BpeMeHU CBA3MU
[nsa ncknioveHns BNMsaHUA Ha cnocob «meaneHHbIX» CKaykoB No 4YacToTe npu
13 | ycTON4MBOCTb CBSA3W ObICTPbIX nepegaye KaXgoro criegyroLlero kagpa LumMdgpoBom
peneeBCcKUX 3aMuUpaHuin B cUCTeme nocnegosaTenbHOCTM (217 ckadkoB 3a 1 ¢)
GSM npu TenecoHnn ncnonbayetcs €cnocob «BbICTPbIX» CKAYKOB MO YacToTe BO
Bpems nepeaayuun kaxagoro éuta (7)) undposoi
nocnenosaTensHocTK (64 ckadka 3a Bpemsa 7))
WHEPLINMOHHbIE CUCTEMbI aBTOMATUYECKOM
perynupoBku ycunenus (APY) B npuemHukax 6a3oBbix
ctaHuun (BC) n B npnemHmnkax MobunbHbIX CTaHL U
(MC)
ObIcTpogencTByOLLasa cuctema
aBTOMAaTM4eCKOWN NoACTporkn YacToTel (AlNY) B
npuemHnkax 6C n B npnemHmkax MC
Honyctumoe ocnabneHue 3KBMBAJIEHTHOW U30TPOMHO U3MNy4yaemom
14 | pagnoBoOSIHbI Ha Tpacce pacnpocTpaHeHnd moLHocTbio (ANNM) nepenatuuka (P, ) n peansHon
(Lo ) AN OBECNIEYEHMA PAANOCBA3M C 4yBCTBUTENbHOCTbIO NpuemHuka (P, )
3ajaHHbIM Ka4eCTBOM onpeaenseTca BAZOM MOZYNALMAM PAANoCATHANA
nonocon o6paboTkn kKaHana cea3n
BMOOM MOZYNALMM paguocurHana n nornocomn
006paboTkM kaHana cBA3un
"CbanaHcrpoBaHHas npu obecneyeHnn B NPAMOM KaHane
15 | gynnekcHasi pagnocBa3b" MMEeT MECTO paanoCBs3M KayecTBa Npuema B 2 pasa fyyLlero, Yem
B 06paTHOM KaHane pagvMocBsaun
npu obecneyeHnn B oOpaTHOM KaHarne
paanoCBs3M KayecTBa nNpuema B 2 pa3a ny4llero, Yem
B NPSIMOM KaHamne pagnocBsasun
npu obecnevyeHnn paBHbIX 3HAYEHUI
KO3(pbhULIMEHTOB LLIyMa NPUEMHUKOB MPSIMOIo U
obpaTHoro KaHanoB paguocesasu
npu obecrnevyeHnmn B NpssIMOM 1 OOpaTHOM
KaHarax paguocBsa3M 04MHAKOBOIo KayecTBa npuema
MynbTuananasoHHbIn KOMOanHep Ha ANns npeobpa3oBaHMs YacTOTbl NepeaaTynKoB
16 | 6asoBon ctaHuum (BC) cuctemol GSM BC B 6onee BbICOKOYACTOTHBIN AManasoH
(Global System for Mobile) ncnoneayetcs Ons pasgeneHnsa umdpoBbiX NMOTOKOB,
NOCTYynaKwLWmMX OT pa3HbiX MOBUNbHbIX cTaHunn (MC)
015 CYMMUPOBaHUS LIMpPOBbIX NOTOKOB,
npegHasHa4YeHHbIX ansa pasHbix MC
A1 CYMMUPOBAHUS CUTHANoOB pa3HbIX YacToT
OT HecKonbkux nepegatymnkoB bC 1 nogaum ux Ha ogHy
aHTEHHY, a TaKke AN1a pacnpeaeneHns curHanos
pasHbIX YacTOT OT aHTeHHbl BC Ha HeckonbKko
npnemHmkos bC
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17

BkntoyeHne manoLwymsiero
yeunutens (MLUY) mexay npuemHon
AHTEHHOW M MPUEMHbIM PaaMOTPaKTOM
©asoBon ctaHuun (BC)

yBENUUYMBAET AanbHOCTb NPSIMOrO KaHana
(Downlink-kaHana) pagmocBsaan

(Uplink-kaHana) pagnocesian

yBenun4ymeaeT ganbHOCTb O6paTHOI'0 KaHana

yBENUUYMBAET AanbHOCTM NPSIMOro kaHana
(Downlink-kaHana) n obpaTHoro kaHana
(Uplink-kaHana) pagnocesian

He U3MeHsieT AanbHOCTeN NPAMOro KaHana
(Downlink-kaHana) n obparHoro kaHana
(Uplink-kanana) paguocesian

System for Mobile) o6ecneunBaet

LeHTpa KoMMyTauumn MmobunbHom ces3u (Mobile
Switching Center — MSC) u koHTpornnepa 6a30BbIx
cTtaHuun (Base Station Controller — BSC)

corrnacoBaHue ypoBHeN MOLLHOCTEN LUdPOBbIX
curHanos npu Bzanmogericteum MSC n BSC

cornacoBaHue BpeMeHHbIX XapakTepucTuk
LMdpPOBbLIX CUrHANoOB nNpu B3anmogenctanum MSC un
BSC

npeobpasoBaHMe CKOPOCTEN LNDPOBbLIX
curHanoe 100 k6ut/c n 10 k6UT/c Npu B3aMMOAENCTBUK
MSC n BSC

mymMy #“ McHlaromeMy CHUIHAJY.

14.1.2. Dx3amMeHaLMOHHbIE BONIPOCHI

1. Uctopus pazsutust CMC. Tlokonenuss CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).

2. IlpuHIMTT MHOKECTBEHHOTO JIOCTYTIA C YaCTOTHBIM paseneHueM kanainoB (FDMA).
3. [IpuHUMIT MHOXKECTBEHHOTO JI0CTYyIa C BpEMEHHBIM pazjiereHueM kananos (TDMA).
4. ITpuHIIMTT MHOXKECTBEHHOTO JIOCTYIIA C KOJOBBIM pazneneHueM kaHaioB (CDMA).

5. lpunnumn coBmemneHHOro MHOKecTBeHHOTO fAoctyna (TDMA/FDMA).

6. AnanoroBags UM u ananoroBas ®M. [lomexo3amuIEeHHOCTh MO OTHOIIEHHUIO K TEMJIOBOMY

CUTHAJI/TIOMEXa Ha BXOJIC ¥ BBIXOJIE JEMOIYISTOPOB (JIETEKTOPOB).
7. Muddepentmanpaas (OTHOCUTENbHAs) OuHapHas ¢azoBas manunyssius (DBPSK). dazosas
HEOJHO3HAYHOCTh TNpH TpueMe. KorepeHTHass m HEKorepeHTHas aemonymsinus. CTpyKTypHas cxema

MoacMma.

KoHTponnep 6a30BbIX CTaHLMN yCTaHOBMNEHNE ronocoBbIX N NAKETHLIX U
18 | (Base Station Controller — BSC) CoefiMHEeHUN B cBOEN noacucteme 6a3oBbIX CTaHLMN
cuctembl MobunbHom ceasn GSM (Base Station System — BSS)
(Global System for Mobile) pasbeanHEHNE ronocoBbIX N MAKETHLIX U
obecneymBaeT coeanHeHun B ceoen BSS
yCTaHOBMNeHWe, nogaepxaHue u pasbeanHeHme
roJyIoCOBbIX U NaKeTHbIX U coeguHeHul B ceoelt BSS
YCTaHOBIEHME U NogaepKaHMe rofocoBbIX U
nakeTHbIX U coeguHeHun B cBoelt BSS
19 LleHTp komMyTaumm KOMMYTaLMIO CUTHanoB CBOEWN NoacuUcTeMBI
MobuneHown cesAsn (Mobile Switching 6a3oBbIx cTaHUu (Base Station System — BSS) u
Center — MSC) cuctembl GSM (Global BHELLHUX ceTen (TenedOHHOM ceTn obLlero
System for Mobile) obecneunBaet nonb3oBaHus — TOI, ceTen gpyrux oneparopos
COTOBOW CBSA3W 1 T.M.)
kKommyTaumto curHanos TchOIr
kommyTaumto curHanoB TcOIl u ceTel apyrmnx
onepaTropoB COTOBOW CBSI3U
KOMMYTaLMIO CUTHaNoB ceTen apyrmx
ornepaTopoB COTOBOW CBA3U
TpaHckogep cuctemsl npeobpasoBaHne ckopocTen LMdpPoBbIX
20 | mobunbHow cBA3m GSM (Global curHanos 64 k6ut/c n 13 kbut/c npu B3anmoaencTemm

AnanmuTtuueckas CBSI3b MCXKAY OTHOUICHUIMU CI/IFHaJ'I/IJ_IyM n

8. Kmagparypuas ¢azoBas manunymsmus (QPSK), ¢daszoBas HEoqHO3HAYHOCTH MPU TPUEME.

Huddepennunansras kBaaparypHas (aszosas manunymauus (DQPSK). CtpykTypHble cXeMbl MOJEMOB.
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9. Muddepenunanbras kBagparypHas ¢azoBast manunynsus co casuroM ( QPSK). CrpykrypHas
cXema MofieMa.

10. Manunymsuss ¢ MuHuManbHbiM — casuroM (MSK). TayccoBckass maHunyiasiuus ¢
MUHUMAITBHBIM caBUTOM (GMSK). CtpyktypHBIE CX€MBI MOAEMOB. D(PPEKTHUBHOCTH HCIIOIH30BAHUS
110J10ChI 4acTOT. CIEKTp MOIYIMPOBAHHOIO curHaia. OdecrneueHre KOMIIaKTHOCTH CIEKTpa.

11. KBagparypuas ammumaryaaas Mmonyisanus (QAM). CTpyKTypHBIE CXeMBI MOJIEMOB.

12. OcobeHHOCTH CeTel ¢ MaKpOCOTOBOM, MUKPOCOTOBOM, TMKOCOTOBOM CTPYKTYpOH.

13. Bunbr cranmuii ceru: uenrtpanpHas (L[C), 6azoBas (BC), mo6umnsHas (MC). LleHTps
KOMMYTAIMH MTOJBM)KHOM CBs3U. LIEHTpHI ynpaBieHus U 00CTy)KUBaHUSI.

14. OcobeHHOCTH PabOTHI MOOUIIBHBIX CUCTEM: ayTeHTU(]UKalus aboHeHTa, repeaada (X3HI0BeEP)
abonenTa npu aBwxeHun ot ogHoil BC k apyroit BC. Buasl u opranuzamus ycinyr, IpeAoCTaBlIsEMbIX B
CIIP.

15. Opranuzauus gunuil cBsizu bC-MC, MC-BC. Oco0eHHOCTH pacnpoCTpaHEHUs PaJuOBOJIH
IpU PA3IMYHOM penbede MECTHOCTH, B TOPOACKHMX YCioBUsAX. IIOHATHS paccTosHUS <«IIpsIMOM
Bugumocti» (LOS — Line Of Sight) u orcyrctBus «mpsimoit Bunumoct» (NLOS — Non Line Of Sight).
beicTpele M MenneHHble 3aMUpaHus curHaiga. [IpudMHBI W CTaTHCTUYECKOE ONHCAHME MENJIEHHBIX U
ObICTpBIX 3amMupanuil paguocurnaia B CCIIP.

16. Monens Okamypbl 110 pacdyeTy MEIUaHHOTO 3HAYEHHsI MOLTHOCTH IPUHUMAEMOr0 CUTHaJla Ha
JUIMHHBIX Tpaccax. YUeT Xxapakrepa cpe/ibl Ha 3aTyXaHUe paJHOBOJIH.

17. Monens Oxamypbl-XaTa MO NPEACKA3aHUIO YPOBHS MPUHUMAEMOI0 CUTHAla Ha JJIMHHBIX
Tpaccax.

18. OcobGenHocTH KOpoTKUX Tpacc. Mozaens Yonduiua-Mkeramu Juis MaJlbIX COT.

19. IIpoGsieMbl 3EKTPOMAarHUTHONM COBMECTUMOCTU B COTOBBIX CeTsAX. JlomycTUMOe OTHOLIEHHE
curHajn/momexa (curnan/unrepdepeniuys) Ha Bxoae npuemuuka MC.

20. TeppuropuanpHoe IulaHupoBaHue. [loHsiTue KiacTepa, dYacToTHble rpynnbsl. Pacyer
JOIyCTUMOro paccrosgHusi Mexxay bC ¢ oIMHaKoBBIMH YacCTOTHBIMM IpYIIIaMH B OJHOPOAHOM Mozenu
COTOBOM CBs3U. PacueT pa3aMepHOCTH KIlacTepa.

21. YacrotHoe muaHMpoBaHue. JlMamazoHbl YacTOT, BBIJIEJEHHBIE JJSI CHUCTEM MOJBMXKHOMN
pamguocsszu. [lnan wacror anamoroBoi cucteMbl NMT-450, mudposeix cucrem GSM-900, GSM-1800,
GSM-1900. Ymucno paymiaekcHbIX KaHainoB. OrmpeneneHre MaKCUMaJbHOIO YHCIa OOCITYKHBAaeMbIX
aOOHEHTOB B COTE.

22. PacyeT MOIIHOCTH IIIyMa M OTHOLIEHUs CUTHAJI/IIyM Ha Bxoje npuemHuka MC. Onpenenenue
OTHOILIEHUSI CUTHAJI/IIIYM B aHAJIOTOBOM KaHaJIe.

23. OmnpeneneHue BepOSTHOCTH OMMOOK B LU(ppoBoM KaHaie. CBsi3b MEXIy BEpOSATHOCTBIO
OIMOOK M OTHOIIEHHWEM CHUTHAJ/IIyM INpu ucnojb3oBaHuM B CMC paavocursalioB ¢ pas3iudHbIMHU
BUJAMU MOAYJSALMH.

24. BnusiHME YaCTOTHO-CEIEKTUBHBIX 3aMUPAHUI Ha Ka4eCTBO CBA3H. MeTO/bl CHUKEHUS BIMSIHUS
YaCTOTHBIX 3aMHMPAHUI: NPOCTPAHCTBEHHO-PA3HECEHHBIN INpUEM; Iepenadya-pueM ¢ HUCIOIb30BaHUEM
MEJIEHHBIX CKAauKOB I10 YaCTOTE; HKBAJIAN3MHT.

25. Tlonarue Tpaduka, cpenHell WHTEHCHBHOCTH BBI30OBOB, CpPEAHEH MNPOJOKUTEIBHOCTH
oOcIy>KUBaHMS, CpeTHEH MHTCHCUBHOCTH Tpaduka. Monens Dpnadra B ¢ oTkazamu a1 OIEHKH €MKOCTH
COTOBBIX CCTEM MOOUIIBHOM CBSI3H.

26. Opranuzanusi coeMHUTENbHBIX paauopeneiinbix nuHuit (PPJI). Ucnone3yemble auana3oHbl
gactoT. CtpykrypHas cxema PPJI. Oneprernueckue napamerpsl PPJL.

27. Pacuet ycroitunBocTH cBsizu CMC.

28. TpaHKOBBIE (TPAaHTMHIOBbIE) CUCTEMBI CBA3H. [IpuHIMI paboThl, BO3MOKHOCTH, TEXHUYECKHE
XapaKTEePUCTUKH.

29. Amnanoroseiii crapgapr CMC NMT. [lpunuun pa®oTbl, BO3MOXKHOCTH, TEXHHYECKHE
XapaKTEePUCTUKH.

30. Hwudposoit crangapr CMC GSM. I[lpunimun paboThl, BO3MOXXHOCTH, TEXHHYECKHE
XapaKTepUCTUKU. JJoCTOMHCTBA IM(POBBIX CTAHIAPTOB MO CPABHEHUIO C AHAJIIOTOBBIMH.

31. Ilocrpoenme um¢ppoBoro mnoroka npu TDMA: mOHATHE OKHa, Kajapa, MYIbTHKAIpa,
CyHepKazpa, UX JUIMTEIbHOCTH. THUIIBI OKOH U UX CTPYKTypa. PU3NYECKHE KaHAJIbI.

32. Jlormyeckue KaHambl Tpaduka M yIOpaBiICHHs. BUABI JOTMYECKUX KaHAJIOB CBS3H.
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Opranuzaiids JOTUYECKUX KaHAJIOB C TIOJHOW W TIOJOBHHHOM CKOpPOCTBIO. OpraHuzanus KaHAJIOB
YacTOTHOM CHUHXpoHM3anuu. OpraHuzanus OOIIMX KaHAJIOB YIPaBICHUS M COBMEIICHHBIX KaHAaJOB
yIpaBIeHUSI.

33. OGecrnieuenune O6e3onacHOCTH cBs3u B cTtaHgapre GSM. AyrenTtudukanus u uaeHTHPUKALNAS
aboHeHTa, obecrieueHre CEeKPETHOCTH.

34. dyukmoHanbpHas cxema cetu cBsi3u GSM. Ctpykrypa ciryx06 B crannapte GSM.

35. Crpykrypa u texuuuyeckue napamerpsl bC u AC.

36. Pannoo6opynoBanue u koHTposuiep bC. CoctaB u paboTa 1EeHTpa KOMMYTAIlUU MTOABUKHOM
CBSI3U M LICHTPA YIPABJICHUS U 00CTY)KHBaHUSI.

37. Ilonsitue opOUTaNIBHON KOHPUTYpAIIMU UCKYCCTBEHHBIX cITyTHUKOB 3emin (MC3) rmobanbHbIX
CIICC. Opbutrsr MC3 (LEO, MEO, HEO, GEO) m ux XapakTepuCTHKH. 30HBI OOCITYKMBaHUS.
[I1:1r030BbIE 3eMHBIE CTAHIIUH.

38. IMpunnun neiicrus u xapakrepuctuku cucteM CMC Iridium u Globalstar.

39. Oco0OeHHOCTH paclIpOCTpaHEHHUs PaJMOBOJIH B CIYTHUKOBOM pajuokanaine. I[lornomenue
SHEPTUU CUTHaIA B aTMocdepe.

40. DHepreTU4YecKuil pacyeT CIyTHUKOBBIX CUCTEM CBSI3U C MOABIKHBIMU 0ObekTamu. [uarpamma
ypoBHel MolHoCcTH JUHUM cBs3u 3emist-MC3, UC3-3emis.

41. Metonst nosbiienust emkoctd CMC. Pa3Butue miobanbHON MHGOPMALIMOHHOW CHCTEMBI
('C) noxsuxHOM cBsA3U U nepernekTuBHbIX CMC.

14.1.3. Bonpochbl Ha caMONOATOTOBKY H T€MbI OIIPOCOB HA 3aHATHSAX

CucTeMbl OJABMIKHOM CBSI3U MEPBOT0, BTOPOT0, TPEThEro U uerBeproro nokonenui (1G, 2G, 2,5G,
3G, 4G). Ux 0coOeHHOCTH U TEXHUYECKUE MapamMeTpbl. MHOXECTBEHHBIX JIOCTYIOB C YaCTOTHBIM
(FDMA), c¢ BpemenusiM (TDMA), c xomoBeiM (CDMA) pasnenenuem kaHanoB. CoBMeEIICHHBIC
MHO’KECTBEHHBIE JOCTYIIBI.

Cetn ¢ MakpoCOTOBOM, MHKPOCOTOBOM M NHKOCOTOBOM  CTpyKTypol. CBeneHust o
MEXIyHAPOIHBIX, (elepalbHBIX W peruoHanbHbIX craHgaprax Ha CMC. Buapl craHmmid ceTu:
uentpansHas (L[C), 6azoBas (bC), moomnbnas (MC).LleHTpbl KOMMyTallu MOABMXXKHOM cBsizu. LleHTpsl
yhpaBiaeHUs U 00ciykuBaHusA. AyTeHTU(UKaLus, XdHI0Bep, poyMuHr aboHeHta B CMC. Bunsl ycnyr,
npenocrasisiemMsbix B cetsx CMC.

Oco0eHHOCTH pacHpOCTPaHEHUs PAJAMOBOJIH MPHU Pa3IUYHOM pelibepe MECTHOCTH. BricTphie u
MeJUJIeHHbIe 3aMHUpaHus curHana npu asumwxkeHun MC. Moxpenn Oxamypsl, Okamypbi-Xara u Yonguiia
Wkeramu 1o npeackazaHuio ypoBHS CUTHala B OOJBIINX U MaJIbIX COTaX.

[TpoGnembr anekrpomarHuTHOM coBMecTUMocTH (DOMC). TeppuropuanbHoe MIaHUPOBAHUE.
Krnactep u ero pasmepHocTs, 4acToTHbIE TpyIIbl kinacrepa. [Tapamerp «Signal Interference Ratio» (SIR),
ero pacueT. YactoTHoe rutaHupoBanue. [Inansl yactot: aHanoroBoit cuctembl NMT, 1iudpoBoit cuctemsl
GSM. Onpenenenne MaKCUMaJIbHOTO YKCIia 00CITY)KMBa€MbIX a0OHEHTOB B COTE.

Huddepenunansaas  (oTHocuTenpHas) OuHapHas  ¢azoBas  Manunymsinus — (DBPSK).
KBanparypnas ¢azoBas wmanunynsuus (QPSK).  duddepenunansHas kBaaparypHas —(as3oas
maaunysinug (DQPSK). [Auddepennnansias kBagparypHas ¢a3zoBas MaHUMYIAus co ciasurom [1/4
(I/4 QPSK).Manunymsiiuss ¢ MuHuManbHbIM caBurom (MSK). TayccoBckas MaHUDYISIUS €
muHuManbHbIM caBuroM (GMSK).KBanparypuas ammumatynnas monyisius (QAM).KorepentHas wu
HEKOTEPEHTHAs AEMOIYISAIUS Pa3InIHbIX BHI0B MOAYJISALIUU.

[Ipsamoit u oOpartHbIl KaHanmel cBA3M. OlleHKa 4YyBCTBUTENbHOCTH mpueMHuka MC wu
ko3 dunrenta mryma bC ¢ yuetoM BHENIHMX U BHYTpeHHHUX LIyMoB. KauecTBo 1udpoBoii paanocBssu.
[IponyckHast cnocoOHOCTh IMdpoBoro kanHama cBs3u. [lomoca HaiikBucra. Ilpenen IllenHoHa.
O} PeKTUBHOCTH UCTIOTB30BAHUS

[Tonstue Tpaduka. Pacyer OCHOBHBIX HapaMeTpoB Tpaduka CETH: CpeIHEW HHTEHCHUBHOCTH
BBI30BOB, CpelHEH NPOAOIKUTEIBHOCTH OOCIY)KMBAaHUSI, CpelHEel HHTEHCHBHOCTH Tpaduxa. Monenb
Opnanra B ¢ otkazamu 115 ouenku eMkoctn CMC.

Opranumzanus paguopeneiinbix u  onTtoBoiokoHHBIX CJI. CrpykrypHas cxema CJI. Pacuer
ycronuuBocTy coenuHenus s CMC.

OynknuoHanpHas cxema cetd GSM, cuyxObl, TexHumueckue mapamerpel bC u MC.
Pagnoo6opynosanue u kourpomiep bC. FDMA/TDMA noctyn. OkHO, Kaap, MyIbTHKaIp, CyIepKaap.
YactoTHble, (u3nueckue, Joruueckue KaHaiubel. KaHanbl CHHXpPOHHM3AlMM W YIPaBJICHHS.
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Ayrentudukanus u uAeHTHQHUKANMS a0oHEeHTa. TpaHKOBBIE CHCTEMBI CBs3U. BO3MOXHOCTH,
TEeXHUYECKHE XapakTepucTuku. AHanoroBelii crangapr CMC NMT. Bo03MOXHOCTH, TEXHUYECKHE
XapakTepucTuku. JlocTonHCTBa IU(POBBIX CTAHIAPTOB.

[TonsiTe opbutanbHON KOHGUTYpauu UCKyccTBeHHBIX cryTHUKOB 3emun (MC3). Opouter MC3
(LEO, MEO, HEO, GEO). I'mo6anbHas cBsi3b uepe3 MC3, 30HbI 00cmyKuBaHUs. XapaKTEPUCTUKH CUCTEM
Iridium u Globalstar. Oco6eHHOCTH pacTIpOCTPaHEHHUS PAIUOBOJIH B CITYTHUKOBOM pajiioKaHajie. MeTopl
nosbieHus eMmkoctd CMC. Imo6ansHas unpopmannonnas cucrema (I'MC), mecto Poccun B I'HC.

14.1.4. TeMbI JOMALITHUX 3aJaAHUHI

Pacuet 30H 00cnyX1BaHUs EPEAATUNKOB METPOBBIX BOJIH.

Mopenu mnpenckazaHusl YpOBHS CHTHaJAa Il ONpPENENICHUS 30H OOCTY)KMBaHHUS JJIsI COTOBBIX
CUCTEM IOJIBUYKHOU CBA3H.

DNeKTpOMarHuTHasE COBMECTHMMOCTh M OCOOEHHOCTHM YacTOTHOTO IJIAHMPOBAaHUS B COTOBBIX
CUCTEMax MOABM)KHOH CBSI3U.

[IIymoBBIE XapaKTEPUCTHKH U SHEpreruyeckas 3PQPEeKTHBHOCTh COTOBBIX CHUCTEM CBS3H IpPH
Pa3IMYHBIX BUJAX MOLYJISLIMH.

Tpaduk 1 eMKOCTh COTOBBIX CUCTEM MOOMIIBHOM CBSI3H.

Pacuer auarpamMm ypoBHEH IIEpCOHAIIBHOMN CITyTHUKOBOM CBSI3U.

14.2. TpeGoBaHusI K OLIEHOYHBIM MaTepUAaJIaM JIfl JTUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJH/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbS. U HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPHIX yKa3aH B Tabmuie 14.
Tabnuna 14 — JlonomHuTEIbHBIE MaTepUasbl OLICHUBAHUS JIJISl JIUI[ C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0POBbS M HHBAJIHIOB

Kareropun Buipl 10MONMHUTENBHBIX OLIEHOUHBIX @DOopMBI KOHTPOJISL U OLIEHKHU
00y4aroLuxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSTENbHbBIE
paboThI, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusaMu
ciyxa

[IpenMy1ieCTBEHHO MMCHMEHHAs
IIPOBEpPKA

C napymenusimu | CobecenoBaHue 1Mo BOIpocam K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoBEpKa

3peHus OIPOC 10 TEPMUHAM (MHIMBUAYATBHO)
C HapymeHusMu Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpeMMyInecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpannueHussMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIBHBIE [IpenmymiecTBEHHO IPOBEPKa
o01IeMeTUIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOZaMH UCXOJ U3 COCTOSTHUS
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00Y4YalOIIerocs Ha MOMEHT IPOBEPKU

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTEepPHAJIaM /sl JIMI C OTPAHNYECHHbIMH
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

Jig i ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSl M HMHBAJINJOB IIPEyCMaTpPUBAETCS
nocTymnHast popma Mpe1oCTaBIeHUs 3a/laHui OLIEHOYHBIX CPEICTB, & UMEHHO:

— B IleyaTHo# (opme;

- B Iie4aTHOU (hopMe ¢ YBEIMUYSHHBIM HIPUPTOM;

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;

— IIPeI0CTaBIIEHUE 3aaHHsI C UCIIOJIB30BAaHUEM CYpIOTIEPEBO/IA.

JluaM ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJIMaM YBEIMYMBAECTCA BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. Jlis Takux OOy4aromuxcsi HpeaycMaTpUBaeTCs
JocTynHas popMa npeoCcTaBIeHHsI OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

- MUChMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;
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- Ha0Op OTBETOB C UCTOIH30BAHUEM YCIYT ACCUCTECHTA;

- MPEJICTABICHUE OTBETOB YCTHO.

[Mporienypa omeHWBaHUS pPE3YJIbTaTOB OOYYCHHUsS JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3I0OPOBBSl U WHBAJIWIOB 1O JUCIUIUIMHE MPEAyCMaTpUBaeT MpeaocTaBlieHne uHpopmanuu B (opmax,
aIaITHPOBAHHBIX K OTPAHMYCHUSM UX 370POBbSI M BOCIPHUATHS HH(OPMAIIHN:

JLst Jid1L ¢ HAPYIIeHUSIMH 3PEeHusl:

- B (hOpME AIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeJILHOIO0 annapara:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHoO (hopme.

[Ip HEOOXOMUMOCTH JUIsl JIUI[ C OTPAHUYCHHBIMU BO3MOXXHOCTSMH 30POBBSI U HHBAIUJIOB
IpoIielypa OIICHUBAHUS PE3YJIBTATOB 00YYCHHS MOYKET MTPOBOAMTHCS B HECKOJIBKO 3TAIOB.
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