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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

Pabouvast mporpamMma JUCIHUILIMHBI 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 npenonasatensb Kadeapbl
panuotexunueckux cuctem (PTC) . O. Hoznpesatbix

CornacoeaHa Ha noptane N2 25999 2



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 wHGopmaimu, Teopus Ttenerpaduka, Teopus >IEKTPOMArHUTHOW 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(POKOMMYHHUKAIIMOHHBIX CHUCTEM M CETeH pa3IMyHBbIX THUIIOB IEpelauu, pacrnpesieneHus, 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 CTAaHIHUHA, OCOOEHHOCTH YAaCTOTHOTO
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
cucTeM 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 CTAHIIMM.

— 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

CornacoeaHa Ha noptane N2 25999
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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
coenuuenus 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 TEXHUYECKUE TapaMeTPBhl. 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, MUKPOCOTOBOW U 2 OIIK-4,
noctpoenust CMC. MIUKOCOTOBOM CTPYKTypoi. CBeneHus o OIIK-5,
MEX1YHApOJHBIX, (eIepalIbHbIX U PETHOHAIBHBIX I1K-8
crangaprax Ha CMC. Bunel cranuii cetu:
unentpaibHas (L[C), 6azosas (bC), MoOmIbHAS
(MC).LleHTpbl KOMMYTalMK MOABUKHON CBSI3H.
LleHTps! yripaBiieHUs U OOCITY)KMBAHHUSL.
AyTeHTu(uKaIus, X3HI0BEp, 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 iianupoBanue. [1nanbl 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 oOparHbIN KaHabI cBs3H. OlCHKa
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 Pa3INYHbBIX BUIAX
MaHHITYJISLINH.

Hroro

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

Hroro

Opranu3anus paguopeeiiHbIX U ONITOBOJIOKOHHBIX
CJI. Ctpykrypnas cxema CJI. Pacuer ycToiiunBocTH
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, pU3nUECKHE, TOTUIECKHE
KaHasbl. KaHaibl CHHXPOHU3ALUU U YIPABIEHUS.
AyrtenTudukanus 1 uaeHTuuKanms aboHeHTa.
TpankoBbIE cHCTEMBI CBsI3U. Bo3moxHOCTH,
TEXHUYECKHE XapaKTepUCTUKU. JlocTOMHCTBA
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 00CTyKnBaHMs. XapaKTePUCTUKH
cucreM Iridium u Globalstar. Ocobennoctu
pacnpoCTpaHEHUs PaIMOBOIH B CITyTHUKOBOM
paauokanaie. Meronbl nosbieHus: 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. Pa3zaesibl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSI3H ¢ 00ecneYnBaOIMMU (NMPeabIy IHMH)
U obecneynBaeMbIMU (MOCAEAYIONIUMHU) JUCHUIIIMHAMUA
Paznensl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C 00CCIEUMBAONTUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMHE (TTOCIICAYIOMIMMHI ) TUCIUTUTMHAMY TTPEICTABICHBI B Tabmumie 5.3.
Tabnuna 5.3 — Pazgenbl AUCIUTUIMHBI 1 MEKIUCITUTIINHAPHBIC 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

+

[Tocnenyromuye AMCUUTUIAHBI

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 KOMIMETEHUUN, (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

HanmMeHnoBanue 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 texnonornu 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 : ornpezaeNeHus: 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

Bugpsl camocToaTenbHOM paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIe KOMIIETEHIIUH TPEACTaBIECHbI 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 maboparopHoii padote,
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 ITEeKIIMOHHOTO 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 cranmgapra 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 Ha 1-yto KT ¢ Gann 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 0atioB 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 MobunpHas 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 MOOWMJIbHOH CBs3u: Y4eOHO-METOAUuYEeCcKoe MOcoOHe NIl MPAaKTUYECKUX 3aHATUH M KypCOBOTO
MIPOEKTUPOBAHUS JJIsl CTYAEHTOB paJMOTeXHUYEeCKuX crneuuanbHocTel / MemuxoB C. B. - 2014. 18 c.
[DnexTponHbiii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/4132, mara oOpaiieHus:
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 KYpCOBOTO MPOEKTHPOBAHUS JUISl CTYACHTOB PaJliOTEXHUYECKUX
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. [DnexTpoHHbI pecype]| - Pexxum moctyna: https://edu.tusur.ru/publications/7028, nata oGparmieHus:
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 texunomorun FDMA: VYyeOHO-MeTomudeckoe mocodbue 1o pabopaTopHOU
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 JOrMuecKHX 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
paauoTexHuveckux cnernuanbHocteil / Menuxo C. B. - 2012. 17 c. [OnexkrponHsiit pecypc]| - Pexxum
nocrymna: https://edu.tusur.ru/publications/1368, nara obpamenus: 25.04.2018.

5. IlomaBneHue MEXKCHUMBOJIBHON HHTEephEPEHLIM JKBajaiizepoM: YueOHO-MeTOIUYeCcKOoe
rmocodue 1o jaboparopHoit paboTe I CTYICHTOB paIuoTeXHUYSCKUX crienuansHoctei / [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 CAMOCTOATEILHOI 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. [DnekrponHsli 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. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecredeHne Il CaMOCTOATE/IbHOM padoThI

Jiist camocTosTeNnbHOM paboThl MCTIONB3YIOTCA y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PacmosIokKEeHHbIE 110 aJipecam:

- 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

1 | ®opmyna aonsa paccTtosHUs NPSMomn d o [xM]~ 3,6 (\/h [] +\/h )
BUOUMOCTU MPU pacnpocTpaHeHnn ! "
pagvosonH Ultra High Frequency d - [xml=10 (h [aml+.0h [
paaue cos (] =10 ((fh, D] + [, Do)

d o5 [xM] = 6,28 (\/hn[m] + \/hnp [m])
Auos [k0] = 2,72 ((fh,[a] + J,, [m])

2 | ®opmyna gns pacyeta ocnabneHus L,=(4nr/n)°
paguocurHana (ocrnabneHus 0
pafvoBOSiHbI) B CBOGOAHOM L, =(4nr/xr)’
npocTpaHcTBe

L,=(4nrr/n)
L, =(4nr/nr)?

3 | JanbHOCTb pagMocBs3n Hag BOAHOM MeHbLlUe B 2 pasa
NOBEPXHOCTbLO MO CPaBHEHUIO C Takas xe
AanbHOCTLIO PAAMOCBA3N Hag, CcyLlen BonbLue

MeHbLUe B 5 pa3

4 | Bug chopmyn B Mogensix |_p =A+Blg(r)
Oxkamypsbl-XaTta ans ocnabnexus
pafMOBONHbLI B 3aBUCUMOCTM OT L, =(4+B)r
AanbHoCTn I L, =A-Br
L,= (A + B) /r

CornacoBaHa Ha noprane Ne 25999 15



5 | YacToTHbI nnaH kaHanos "Beepx" f . =(890+i-0,2) MI'y npn 1<i<124

("Uplink") ctangapta GSM-900 - -
f,=(@890+i-0,2) My npn 1<i<374
f,,=(1805+i-0,2)MI'y npn 1<i<124

6 | CoToBas CTpyKTypa pacrnonoxeHus MCNoNb30BaTb OAHY M Ty e YaCTOTHYH rpynny BO BCEX
6a3oBbix ctaHuun (BC) nossonset coTax

MHOFOKPaTHO MCMOMb30BaTh OOHU U TE Xe YaCTOTHbIe
rpynnbl B OAHOMMEHHbIX COTaX KNacTepoB
MCNOmb30BaTb BCENO NULLIL OAHY H4acTOTy BO BCEX COTaXx
MCNoNb30BaTb OHM U Te Xe YacTOTHbIE rPynMbl BO BCEX
cotax

7 | KonnyecTtBo meluatoLwmx 6a3oBbix ogHa
ctaHumi (BC) B ogHopogHom nBse
(perynspHoi) MHOrOCOTOBOW LecTb
CTPYKTYpE, KoTopble obpa3sytoT TPU
COKaHarsbHble NOMeXH,
xapaktepusyemble napametpom SIR
(Signal Interference Ratio), —

8 | ®opmyna ans pacyerta cpeaHen A[3pa] = <x> / <T>
MHTEHCUBHOCTM Tpadvka A[Dpr] Ha y :

OCHOBE CpefiHEN 4acToThbI [Sp7] _< ><T>

o 2
MOCTYMreHNs BbI30BOB (1) 1 cpeaHent A[9pa] =((1)(T))
NPOOOMKNTENBHOCTN OOHOIO BbI30BA 2
(1) A[pa]=((1) 1(T))

9 | PeanbHas 4yBCTBMTEMNbHOCTb MUHMMarbHY0 MOLLHOCTb MOME3HOro CUrHana B
pagnonpueMHuKa MoOUMbHONM CTaHL MK aHTEHHe, NPW KOTOPOW B UCTONTHUTENBHOM YCTPOWCTBE
(MC) xapakTtepusyet obecneymBaetcs TpebyeMoe Ka4ecTBo npuema

MUHMMarbHY0 MOLLHOCTb MOME3HOro CUrHana B
aHTeHHe, Npu KOTOPOW B UCMOSHUTENBHOM YCTPONCTBE
obecneymBaeTcs OTHOLIEHUE CUrHan-wym, pasHoe
eguHuue

MUHUMAIbHYO MOLLHOCTb LyMa B @aHTEHHe, Npu
KOTOPOW B UCMOSTHUTENBHOM YCTPOUCTBE
obecnevmBaeTcs OTHOLIEHUE CUrHan-wWym, pasHoe
egnHuue

MUHMMarnbHY0 MOLLHOCTb LWyMa B aHTEHHE, MpK
KOTOpOW B MCMOMHUTENBLHOM YCTPONCTBE
obecneymBaetcs TpebyeMoe Ka4ecTBo npuema

10 | Ons undpoBoro noToka c B, :1/(Tb)

nuTenbHocTbio buta T,
A b By =1/(2T})
Heobxoammas nonoca o6paboTkM
kaHana cBsiav no HaikBucty B, =2/(T,)
B, =1/(4T,)

11 | MonsATme «npegen WWeHHoHa» ons CKOPOCTb LMdpOBOro NoToka npu nepegave
uncpoBOro kaHana cBsA3mn orpaHuydeHa 3HaveHnem 50 Méut/c
afAnNTMBHBIM 6enbiM raycCOBCKUM CKOPOCTb LMdPOBOro NoToka nNpu nepegave
wymom (ABIL) o3Ha4vaerT, 4To orpaHu4yeHa 3HadeHnem 100 Moéut/c

CKOPOCTb LMdPOBOro NoToKa Npu nepegave MoxeT
ObITb 6€CKOHEYHO BOMbLLION

HW NPU KaKon CKOPOCTU LM POBOro NoTOKa Hemnb3s
OCYLLIECTBUTb ero 6e30wnboYHy0 nepegavy
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12

Mepown aHepreTuyeckomn
3(PPEKTUBHOCTUN LUGPOBLIX CUCTEM
pagnocBSA3M C pasnMYHbIMU BUAAMMU
Moaynsaumm sBnseTcs

MaKkcunmarnibHaa nsny4aemasd MOWHOCTb NepeaarynkoB

BEPOSATHOCTb NnosiBneHus 6utoson owmndku (BER — Bit
Error Rate) npu oaMHakoBoM 3HadeHun £, / N,

BEPOATHOCTb NOABIIEHNA OANHOYHON VIMI'IyrIbCHOVI
nomMexun npn ognHakoBOM MHTEpPBAe BpeMeH CBA3N

BEPOATHOCTb BbIXO4a N3 CTPOA nepeaatvymnkos rnpu
OMNHAaKOBOM MHTEpPBAJ1ie BpeMEHU CBA3U

13

Ans ncknioveHns BNusaHWS Ha
YCTOMYUBOCTb CBA3U ObICTPbIX
peneeBCKUX 3amMnpaHuii B cucteme
GSM npu TenedoHnn ncnonb3yetcs

cnocob «MeaneHHbIX» CKa4yKoB MO YacToTe npwu
nepegade Kaxzgoro creayoLlero kagpa uncgposom
nocrnegosarensHocT (217 ckaykoB 3a 1 ¢)

cnocob «BbICTPbIX» CKAa4YKOB MO YACTOTE BO BPEMS
nepenaqn kaxaoro 6uta (7)) uncdposoit

nocrenosaTenbHOCTH (64 ckadka 3a Bpems 7))

WHEPLMOHHbIE CUCTEMbI aBTOMaTUYECKOW PerynmpoBKu
ycunenus (APY) B npuemHukax 6asosbix ctaHumi (BC)
1 B NPYEMHUKax MobunbHbix ctaHumi (MC)

ObICTPOAENCTBYIOLLAA CMCTEMA aBTOMATMYECKOMN
noactpownkmn Yactotbl (AlMY) B npuemHukax 6C n B
npuemMHukax MC

14

Honyctumoe ocnabneHve pagnoBOrHbI

Ha Tpacce pacnpocTpaHeHus (L, . )

anga obecneveHns paguocBasm ¢
3aflaHHbIM Ka4eCTBOM onpenenderTca

SKBMBANEHTHOW M30TPOMHO U3My4yaemMon MOLLHOCTbIO
(BNNM) nepeparuuka ( P, ) n pearnbHon

4yBCTBUTENBHOCTbIO NpremHunka (P, )

C

BMAOM MOAYNsSLUM paguocurHana

nonocon obpaboTkn KaHana ces3un

BMOOM MOLYNALMM pagumocurHana u norocomn
06paboTkM kaHana cBaA3un

15

"CbanaHcnpoBaHHas AynnekcHas
pagmocBsasb" UMeeT MecTo

npu obecnevyeHMn B NpsIMOM KaHane pagumocBssn
KayecTBa npuvemMa B 2 pasa nyyllero, 4em B 06paTHOM
KaHane pagvMocBs3un

npu obecnevyeHnn B obpaTHOM KaHane pagnocesasmn
KayecTBa npuema B 2 pasa nyyliero, Yem B NPsiMOM
KaHane pagvocssasu

npu o6ecrneYyeHnn paBHbIX 3HaYeHUI KoadhpuLMEHTOB
LyMa NpreMHMKOB NPsSIMOTro M 06paTHOro KaHarnos
pagmnocesaun

npu obecneyeHun B npAMOM U O6paTHOM KaHanax
pPagnocBA3n 0 MHAKOBOIo Ka4yecrtBa npmema

16

MynbsTnananasoHHbIA KOMOanHep Ha
6azoBoi ctaHumm (BC) cuctembl GSM
(Global System for Mobile)
ncnonb3yeTcs

Ans npeo6pa3oBaHWs YacToTbl NepeaaTynkos BC B
Bornee BbICOKOYACTOTHbIV Anana3oH

Ans pasgeneHnst unmdpoBbIX NOTOKOB, NOCTYNatoLLMX
OT pasHblX MOBUNBHbIX cTaHuuin (MC)

Ansi CyMMUPOBaHUSA LIMPPOBLIX MOTOKOB,
npegHa3Ha4YeHHbIX Ans pasHbix MC

ANsi CyMMMPOBAHUSA CUrHaNoB pa3HbIX 4acToT OT
Heckonbkux nepegatymkoB BC 1 nogaym ux Ha ogHy
aHTeHHY, a Takke ANA pacnpeaeneHus curHanos
pasHbIX YacTOT OT aHTeHHbl BC Ha HeckonbKko
npvemHunkos 6C
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BkntoyeHne manoLymsiero
yeunutens (MLUY) mexay npuemHon
AHTEHHOW M MPUEMHbIM PaaMOTPaKTOM
©azoBon ctaHuun (BC)

yBENUYMBAET AaNbHOCTb NpsAMOro kaHana (Downlink-
KaHana) pagmMocBa3un

yBENUYMBAET fanbHOCTb 0bpaTHoro kaHana (Uplink-
KaHana) paguocBsiaun

yBenuUMBaeT ganbHoCTU npsiMmoro kaHana (Downlink-
KaHana) n obpatHoro kaHana (Uplink-kaHana)
pagnocBsiamn

He U3MeHsIeT ganbHocTeln npsamoro kaHana (Downlink-
kaHana) n obpatHoro kaHana (Uplink-kaHana)
pagnocBssmn

18

KoHTponnep 6a3oBbix cTaHumn (Base
Station Controller — BSC) cuctemsbl
MobunbHom cea3n GSM (Global
System for Mobile) o6ecneunBaet

yCTaHOBNEeHME royioCoBbIX N MaKeTHbIX COGJJ,I/IHeHI/IIZ B
cBoel noacncteme 6a3oBbix cTaHumn (Base Station
System — BSS)

padbegnHEHNE MONMOCOBbLIX N NAKETHbIX U COG,EI,I/IHGHI/IVI B
cBoen BSS

yCTaHOBMNeHWe, nogaepxaHue u pasbeanHeHme
royIoCOBbIX W NMaKeTHbIX U coeguHeHui B ceoel BSS

yCTaHOBMNEHMEe U noaaepKaHue ronocoBbIX U NaKeTHbIX
1 coegmnHeHui B ceoent BSS

19

LleHTp KoMMyTaumnm mobunbHoOM cBA3N
(Mobile Switching Center — MSC)
cuctembl GSM (Global System for
Mobile) obecneunBaet

KOMMYTaLMI0 CUrHanoB cBOEN nogcmctembl 6a3oBbIx
cTaHuun (Base Station System — BSS) 1 BHELLHMX
ceter (TenedOHHON ceTn 0bLLEro Nofnb3oBaHWs —
TdpOIl, ceTen opyrux onepaTtopoB COTOBOW CBSI3N U
T.N.)

KommyTaumto curdanoB TcpOI

kommyTauumto curdHanoB TcpOIT n ceTen apyrmnx
onepaTropoB COTOBOW CBSI3U

KOMMYyTaUMIO CUrHanoB ceTen apyrux onepaTopos
COTOBOW CBSA3U

20

TpaHckogep cuctemMbl MOBUNBHOM
cBsasn GSM (Global System for Mobile)
obecneymBaet

npeobpasoBaHMe CKOPOCTEN LMPPOBLIX CUTHANOB
64 kbut/c n 13 KGUT/C NpN B3aMMOAENCTBUUN LieHTpa
KoMmyTaumm mobunsHon ceasu (Mobile Switching
Center — MSC) u koHTponnepa 6a30BbIX CTaHLU
(Base Station Controller — BSC)

corrnacoBaHue ypoBHeN MOLLHOCTEN UUdPOBbIX
curHanos npu B3anmogenctanm MSC n BSC

cornacoBaHMe BPEMEHHbIX XapakTEPUCTUK LIMPOBbIX
curHanos npu B3anmogenctanm MSC n BSC

npeobpasoBaHMe CKOpPOCTeN LMGPOBLIX CUrHANOB
100 k6ut/c n 10 k6uT/c Nnpu B3aumogencTeun MSC un
BSC

Huddepennunanshas kBaaparypHas (aszosas manunymanus (DQPSK). CtpykTypHble cXeMbl MOJEMOB.

14.1.2. Jx3aMeHallMOHHBIE BOIIPOCHI
1. Uctopus pazsutus CMC. ITokonenus CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).
2. IlpyuHIMI MHOXECTBEHHOTO JIOCTYIIA C YaCTOTHBIM pa3jieieHrueM kanaiaos (FDMA).
3. I[IpyHLIMIT MHOXKECTBEHHOTO JOCTYIIa C BpEMEHHBIM pa3jienenneM kanaiaos (TDMA).
4. ITpyuHIMT MHOXKECTBEHHOTO JI0CTYIa ¢ KOJOBBIM pazaenieHneM kanainoB (CDMA).
5. Illpunuun coBmenieHHOro MHOecTBeHHOTO fAoctyna (TDMA/FDMA).
6. Ananorosags UM u ananorosas ®M. Ilomexo3amiMIIEHHOCTh MO OTHOLIEHUIO K TEIIOBOMY
IIyMy W MeIIAIoLIeMy CHUTHaly. AHaluTHYecKas CBA3b MEXIy OTHOIICHHUSMU CHTHAJ/IIyM U
CHTHaJI/TIOMEXa Ha BXOJI€ M BBIXOZIE JEMOYIATOPOB (JETEKTOPOB).
7. MuddepenumanbHas (oTHOCUTENbHAsA) OuHapHas ¢azoBas manunysinus (DBPSK). dazoBas
HEOJHO3HAYHOCTh Ipu mpueme. KorepeHTHass M HEKorepeHTHas aeMmoayiasuus. CTpyKTypHas cxema
MoJieMa.
8. Ksamparypnas ¢aszoBas manunymsius (QPSK), ¢a3oBas HEomHO3HAYHOCTh TPU TPUEME.

9. MuddepennmanpHas kBaaparypHas ¢azoBas Mmanumyisius co casuroM ( QPSK). CtpykrypHas
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cXeMa MoZIeMa.

10. Manunymsiuss ¢ MuHUMaNbHBIM ~ caBuroM (MSK). TayccoBckas MaHUTYISIUAS —C
MuHUMadbHBIM caBuroM (GMSK). CrpykrypHble cxembl MoAeMOB. D()()EKTHUBHOCTH HCIOIH30BAHUS
1oJiochl 4acToT. CeKTp MOIYIHPOBAHHOTO curHaia. ObecrneyeHrne KOMIIaKTHOCTH CIEKTpa.

11. KBanparypnas ammuntynHas Monyasus (QAM). CTpyKTypHbIE CXEMbI MOJIEMOB.

12. OcobeHHOCTH ceTel ¢ MaKpOCOTOBOM, MUKPOCOTOBOM, TUKOCOTOBOM CTPYKTYpOiA.

13. Buael cranmmii cetu: nentpanbHas (L[C), 6azoBas (BC), mo6mnbaas (MC). ILleHTps
KOMMYTAIINH MOABWKHOM cBA3U. LIeHTphI yrpaBieHust 1 00CIyKUBaHUS.

14. OcobeHHocTH pabOTHI MOOWMIILHBIX CHCTEM: ayTeHTH(UKAIU aOOHEHTa, Tepeaada (XIHI0BEp)
aboHeHTa npu aBwxkeHuH oT ogHoi BC x apyroit bC. Buapl u opranu3saiius yciiyr, IpeIoCTaBIsIeMbIX B
CIIP.

15. Opranuzanus guauii csizu bC-MC, MC-BC. OcoGeHHOCTH pacnpOCTpaHEHHS PagHMOBOIH
OpU  Pa3IMYHOM penbede MECTHOCTH, B TOPOACKHX YCIOBUSX. [IOHATHS paccTOSHUS <«IIPSIMOM
BugumocTi» (LOS — Line Of Sight) u orcyrerBus «mpsimoii Buaumoct» (NLOS — Non Line Of Sight).
beicTpble M MeUieHHbIE 3aMHMpaHusl curHaia. IIpyuuuMHBI M CTaTUCTUYECKOE ONUCAHUE MEJJIEHHBIX U
ObICTpBIX 3amupanuil paguocurnana B CCIIP.

16. Mogenp OxkaMyphbl IO pacyeTy MEIMaHHOTO 3HAY€HUsl MOILIHOCTH IPUHUMAEMOro CUTHaja Ha
JUIMHHBIX Tpaccax. Y4eT Xapakrepa cpeibl Ha 3aTyXaHHUe paJuoBOIH.

17. Mogens Oxkamypbl-Xara Mo MPEACKa3aHUI0 YPOBHSA MPUHUMAEMOTO CHTHAJla Ha JJTMHHBIX
Tpaccax.

18. OcobeHHOCTH KOPOTKUX Tpacc. Monenb Yondurna-Mkeramu st MallbIX COT.

19. IIpoGrieMbl 3EKTPOMArHUTHONH COBMECTUMOCTHU B COTOBBIX ceTsAX. JloMmycTUMOEe OTHOIICHHE
curHay/omexa (curaan/uarepepeHnus) Ha Bxoae npuemManka MC.

20. TeppuropuanbHoe 1iaHupoBanue. Ilonsitue knactepa, 4YacToTHble rpynnbl. Pacuer
JOMYCTUMOro paccTosiHus Mexnay BC ¢ oguMHakoBBIMM YacCTOTHBIMU TpYIINAaMU B OJHOPOJHOW MOJENH
COTOBOM cBsi3U. PacueT pazmepHOCTH KiacTepa.

21. YactoTHOe miIaHHpoBaHHE. JlMama3oHbl YAcCTOT, BBIJEJIECHHBIE JISI CHCTEM IOJIBUYKHOMN
paauocsssu. [lnan vacror anamoroBoi cucteMbl NMT-450, mudpossix cucrem GSM-900, GSM-1800,
GSM-1900. Yucno naymiuekcHBIX KaHanoB. OmpeneicHHe MaKCHMAJbHOTO YHCIA OOCITY)KHBAEMBIX
aOOHEHTOB B COTE.

22. Pacyer MOIIHOCTH LIIyMa M OTHOLIEHHS CUTHAJ/IIyM Ha Bxozae npuemHuka MC. Onpenenenue
OTHOIIEHHUS CUTHAJI/IIIYM B aHAJOrOBOM KaHaJe.

23. OrmpeneneHue BEpOSTHOCTH OHIMOOK B LU(ppoBoM KaHaje. CBs3b MEXAY BEPOSTHOCTBIO
OMMOOK M OTHOLIEHHEM CHUTHAI/IIyM MpH Hcnoib30BaHUM B CMC paaMOCUTHANOB C Pa3IMYHBIMU
BUJIAMU MOAYJISLIUU.

24. BnusHME 4aCTOTHO-CEJIEKTUBHBIX 3aMUPAHUN HA KaY€CTBO CBSI3U. METO/Ibl CHU>KEHHUSI BIUSTHUS
YaCTOTHBIX 3aMHMpAHUI: MPOCTPAHCTBEHHO-PA3HECEHHBIN INpHUeM; Mepenadya-pueM ¢ HUCIHOIb30BaHHEM
MEJIEHHBIX CKauKOB I10 YaCTOTE; DKBAJa3UHL.

25. Tlonsitue Tpaduka, CpeaHEW WHTECHCUBHOCTH BBI30BOB, CPEIHEW MPOMODKUTEILHOCTH
o0CITy>)KUBaHUs, CpeAHEeNH HHTEHCUBHOCTHU Tpaduka. Moaens Jpnanra B ¢ oTkazaMu A5 OLIEHKH €MKOCTH
COTOBBIX CHCTEM MOOUIILHON CBS3H.

26. Opranuzanusi COeIMHUTENBHBIX paauopeneiinsix JuHui (PPJI). Wcnone3yemble auana3oHbl
yacToT. CtpykrypHas cxema PPJI. DOueprernueckue napamerpsi PPJIL.

27. Pacuet yctoiunBoctH cBsizu CMC.

28. TpaHkoBbI€ (TPaHTHMHIOBBIE) CUCTEMBI CBs3H. [IpuHIIMI pabOTHI, BO3MOKHOCTH, TEXHUYECKHE
XapaKTePUCTUKHU.

29. AmnanoroBeiii ctangaaptr CMC NMT. I[lpunuun pa®oTbl, BO3MOXKHOCTH, TEXHHYECKHE
XapaKTePUCTUKHU.

30. Hudposoit crangapr CMC GSM. IlpuHnun paGoThl, BO3MOXKHOCTH, TEXHUYECKHE
XapaKTepUCTUKU. JJocTOMHCTBA IM(POBBIX CTAHIAPTOB MO CPABHEHUIO C AHAJIOTOBBIMH.

31. Tloctpoenme mudpoBoro mnotoka npu TDMA: mnoHATHE OKHa, Kaapa, MYJIbTHKAIpa,
Cyliepkazipa, UX JJIUTEIbHOCTU. TUIIBI OKOH U UX CTPYKTypa. PU3NUYECKNE KaHAIbI.

32. Jlormueckue KaHaibl Tpaduka H yOpaBICHUS. BHIbI JIOTMUECKUX KaHAJOB CBS3H.
Opranuzainys JOTMYECKUX KaHAJIOB C IIOJHOW M IIOJOBMHHOM CKOpOCThbIO. OpraHuzanus KaHaJIOB
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9acTOTHON CUHXpoHM3anuu. OpraHu3anus OOIIMX KaHAJIOB YIPABICHUS M COBMEIICHHBIX KaHAJIOB
yIpaBIeHUSI.

33. OGecneuenue 6e3onacHOCTH cBs3H B cranaapre GSM. AyreHTudukanus U uaeHTHPUKALUSA
aboHeHTa, oOecreyeHne CeKPETHOCTH.

34. dynkuuonanpHas cxema cetu cBsizu GSM. Ctpykrypa cityx0 B crannapre GSM.

35. Crpykrypa u Texuunueckue napametpsl bC u AC.

36. Pagnoob6opynoBanue u xkoutposuiep bC. CocraB u pabora IeHTpa KOMMYTAIIUU MOIBHKHON
CBSI3U U IIEHTPA YIPaBJICHUS U O0CITYKHUBAHHUSL.

37. llonsiTue opOUTANBHON KOH(PUTYpALIUU UCKYCCTBEHHBIX CITyTHUKOB 3emin (MC3) rmobGanbHbIX
CIICC. Opb6utet MC3 (LEO, MEO, HEO, GEO) m wux XxapakTepUCTHKH. 30HBI OOCITY)>KHBaHUSI.
[1I;1r030BBIE 3€MHBIE CTAHIUU.

38. Ilpunmun aevicTBus u xapakrepuctuku cucteM CMC Iridium u Globalstar.

39. OcobOeHHOCTH pacIpOCTpaHEHUS] PAJMOBOIH B CIYTHHKOBOM panauokanaine. I[lormomeHnue
SHEPTUU CUTHala B aTMocdepe.

40. DHepreTU4eCKUil pacyeT CIIyTHUKOBBIX CHCTEM CBSI3H C TIOABIKHBIMU OObekTamu. [luarpamma
ypOBHEW MOUTHOCTH JInHUH cBsizu 3emiusi-UC3, UC3-3emuns.

41. Meroap! noBbimenus emkoctd CMC. Pa3Butie moGaibHOW WHGOPMAITMOHHOW CHUCTEMBI
(F'UC) noxgsuxHOM cBsi3u U nepenekTuBHbIX CMC.

14.1.3. Bonipochl Ha caMONOATOTOBKY M TeMbl OIIPOCOB HA 3aHATHAX

CucTembl OABUIKHOM CBSA3U MEPBOT0, BTOPOTO, TPEThEro U uerBepToro nokonenuit (1G, 2G, 2,5G,
3G, 4G). Ux 0COOEHHOCTH M TEeXHUYECKHE MapaMeTpbl. MHOXKECTBEHHBIX JOCTYIOB C YacTOTHBIM
(FDMA), c¢ BpemenneiM (TDMA), c xomoBeiM (CDMA) paspenenuem kaHanoB. COBMEILICHHbBIE
MHOKECTBEHHBIE JIOCTYIIbI.

Cern ¢ MakpoCcOTOBOH, MHMKPOCOTOBOM M IHKOCOTOBOM CTpykTypod. CBeneHuss o
MEXIYHApOIHBIX, (efepalbHbIX U peruoHanbHbIX craHgaprax Ha CMC. Buabl cTaHuuii ceTu:
uentpaibsHas (L[C), 6azoBas (bC), moounsnas (MC).LleHTpsl KOMMYyTaIIuu MOABUXHONU CBsI3U. LIeHTpHI
yIpaBieHUs. 1 00CIyKuBaHUs. AyTeHTH(UKaLuUsA, XdHA0BEp, poyMUHr aboHeHTa B CMC. Bunsl ycuyr,
npenocranisgeMbix B ceTsix CMC.

OCOoOeHHOCTH paclpOCTpPaHEHUs] PaJAMOBOIH MPH Pa3IMYHOM peibede MEeCTHOCTU. BricTphble H
MeJUIeHHbIe 3aMupanus curHana npu aAswxeHnu MC. Moupenun Oxamypsl, Oxkamypsi-Xara u Yondwuiia
Hkeramu 1o npeickazaHuio YpoBHS CUTHaJa B OOJIBIINX U MaJIbIX COTax.

[IpoGnembr  amekTpomarauTHOW coBMmectuMocTd (OMC). TepputopuanbHoe IJIAHUPOBAHUE.
Knacrep u ero pasmMepHoCTb, YacTOTHBIE Ipymiibl kiactepa. [Tapamerp «Signal Interference Ratio» (SIR),
ero pacuet. YactotHoe ruianupoBanue. [lnanel yactot: ananorosoit cuctemsl NMT, nndpoBoii cuctembl
GSM. Onpenenenre MaKCHMaJIBHOTO YHCIa 00CITYy)KUBAeMbIX A0OHEHTOB B COTE.

Huddepenunanvias  (oTHocuTenbHas) OuHapHas  ¢azoBas  Manunymiuus  (DBPSK).
KBagparypnas ¢aszoBas manunymsauus (QPSK).  uddepenumanbHas kBaaparypHass —(azoBast
Manunynauus (DQPSK). AuddepennunanbHas kBagparypHas ¢azoBas MaHUNYyIAuus co casurom [1/4
(IV4 QPSK).Manunymsiiuss ¢ MuHUManbHbIM caBurom (MSK). TayccoBckas MaHUTYISIIUS  C
MuHuManbHbIM caBuroM (GMSK).KBanparyphas ammuutynnas monyisuus (QAM).KorepentHas u
HEKOTEPEHTHAs AEMOAYIISALUS Pa3InIHbIX BUI0B MOAYJISALIUN.

[Ipsimoit u  oOparHbIf  KkaHanbl cBsi3u. OLlEeHKAa YyBCTBUTENBHOCTH mpuemMHuka MC u
ko3¢ ¢unmenrta myma bC ¢ yueroM BHEIIHMX U BHYTpEeHHUX IIymMoB. KauecTBo 1u(poBoii paanocss3u.
[IponyckHas crnocoOHOCT, mM@poBoro kaHama cBs3u. [lomoca HaiikBucra. [lpenen IllenHona.
D¢ PexTUBHOCTD NCTIONB30BAHUS

[Tonstue Tpaduka. Pacuer OCHOBHBIX MapamMeTpoB Tpaduka ceTu: cpeaHell MHTEHCHUBHOCTH
BBI30BOB, CpEIHEH MPOMOIKHUTEIBHOCTH OOCITY)KHBaHUS, CpeJHEH WHTEHCUBHOCTH Tpaduka. Mopenb
Opnanra B ¢ otkazamu miig ouenku emxkocta CMC.

Opranuzanusa paguopeneiinbix U ontoBoidokoHHbIX CJI. CrpykrypHas cxema CJI. Pacuer
ycronunBocTH coenrHenus g CMC.

OynkuuoHanbHass cxema cetd GSM, cmyxObl, TexHuuyeckue mnapamerpsl bC u MC.
Pannoo6opynoBanue u konTpouiep bC. FDMA/TDMA noctyn. OkHO, Kaap, MYJIbBTUKAJIp, CyMEepKaIp.
YactoTHble, (u3nueckue, JOrHUecKWe KaHaimbpl. KaHamel CHHXpPOHM3AIMM W YIPaBJICHHUS.
AyteHtudukanuss M uAeHTUQUKanus aOoHeHTa. TpaHKOBbIE cHCTEMBl CBA3M. Bo3MokHOCTH,
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TEXHUUYECKHE XapakTepucTuku. AHanorosbiii cranmapr CMC NMT. Bo3MOXHOCTH, TEXHUYECKHE
XxapakTepucTuku. JloctonHcTBa HU(POBBIX CTAHIAPTOB.

[TonsiTue opOuTanbHON KOH(MUTYpallui UCKyccTBEHHBIX cryTHUKOB 3emun (MC3). Opoutst UC3
(LEO, MEO, HEO, GEO). I'mo6anbnast cBsi3b uepe3 MC3, 30HbI 00cTyKUBaHHS. XapaKTEPUCTUKU CUCTEM
Iridium u Globalstar. Oco6eHHOCTH pactipOCTpPaHESHHSI PAJAMOBOIIH B CIyTHUKOBOM paiioKaHasie. MeTo b
noBbIieHus emkoct CMC. I'mobansnas nuadopmarmonnas cuctema (I'MC), mecto Poccuu B 'MIC.

14.1.4. TeMbl JOMAIIHUX 3aaHUH

Pacuer 30H 00CTy>)XKMBaHHSI IEPEIATINKOB METPOBBIX BOJH.

Mogenu mnpencka3zaHus YPOBHSI CHUTHaja ISl OMPEACICHHS 30H OOCITY)KMBAaHHUS JIJII COTOBBIX
CHCTEM ITOJIBMXKHOM CBSI3H.

DNEeKTPOMarHUTHAasT COBMECTHMOCTh M OCOOCHHOCTH YacTOTHOTO IJITAHUPOBAHHS B COTOBBIX
CHCTEeMaXx MOABMKHOM CBSI3H.

[[IymoBBIE XapaKTEpUCTUKH M SHEpreruyeckas 3(PQPeKTHUBHOCTh COTOBBIX CHCTEM CBS3U TIPH
Pa3IMYHBIX BUAAX MOILYJISLIHHU.

Tpaduk 1 eMKOCTh COTOBBIX CHCTEM MOOMIBHOM CBSI3H.

Pacuer nuarpamMm ypoBHEH I1EpCOHAIBHOM CITyTHUKOBOM CBSI3H.

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbSI M HMHBAIUAOB MPETyCMOTPEHBI
AOHNOJHUTECIBbHBIC OLICHOYHBIC MaTCpHalibl, ICPCUCHDb KOTOPLIX YKAa3aH B Ta6JII/IIIe 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJINIOB

KaTeFOPI/II/I BI/IIH)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YyJIbTaTOB O6y‘IeHI/I$I

TecTbl, TUCEMEHHBIE CAMOCTOSTENLHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO MUCHMEHHAs
IpoBepKa

C napymenusmu | CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCcTHasl TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHAMBHYATBHO)
C HapylieHusIMu Peuienne AMCTaHIIMOHHBIX TECTOB,

OIOpHO- KOHTPOJIbHBIE pab0Thl, MUCbMEHHbIE  [IpenMyIecTBEeHHO AUCTAaHIIMOHHBIMU
JBUTATEJILHOIO CaMOCTOSITeNIbHbIE paOOTHI, BOIPOCHI K METOJaMU

anmapara 3a4eTy

C orpannuenussmMu o  TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOJaMHU UCXOAS U3 COCTOSHUS
ITOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeToauueckne peKoOMeHAALMH M0 OLleHOYHBIM MaTepuajiaM JJisl JIUL ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/I0B

Jnsg nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3/10pOBbSI M HMHBAJIMJOB IpelycMaTpUBAETCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

— B Ie4aTHoM (opme;

- B Me4aTHON (hopMe C YBETMUYEHHBIM LIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM UYTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- IIPEIOCTABIICHUE 3aJJaHMsI C UCIIOJIBb30BAaHUEM CYypJONIEPEBOA.

JluiaM ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pOBbsI M MHBAJHJaM yBEJIMUYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux OOydaromuxcsi HpeaycMaTpUBaeTCs
noctymnHas popMa mpeoCcTaBIeHHsI OTBETOB Ha 33/1aHUs, 3 UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;
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- MPEJICTABICHUE OTBETOB YCTHO.

[Tpouienypa OICHUBAHHS PE3YJABTATOB OOYYEHUS JHI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
30POBbSl M MHBAJIHIOB 10 TUCIUIUIMHE MPEIyCMaTpPHBAET MpPEIOCTaBIeHue WHpopMaruu B (opmax,
aIaTUPOBAHHBIX K OTPAHMYCHUSM UX 3JOPOBBS 1 BOCIIPUATHS HHPOPMAIIHH:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMeE AIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOW (hOpMe YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 Jid1L ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeJILHOTO0 annapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[Tlpr HEOOXOMUMOCTH JUISL JIMII C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbS W HHBAaJIHJIOB
MpOLIeAYpa OLICHUBAHUS PE3YABTATOB OOYUCHHUS MOXKET MPOBOAUTHCS B HECKOJIBKO ITAIOB

BTAaTOB OOYYEHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIOB.
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