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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokost Ne 9 OT « 26 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCYIapCTBEHHOTO 00pa3oBaTesIbHOTO cTaHjaapra Beiciiero oopazoBanus (PI'OC BO) no nampaBieHUIo
noarotoBku (crenuanbHocTr) 11.03.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTUHM W CHUCTEMBI CBSI3H,

yrBepxaenHoro 06.03.2015 roma, paccmorpeHa u omobpeHa Ha 3acenanuu kadenpsl PTC 26 anpens
2018 roma, mpotoxon Ne 9.

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

3aBenyromumii o0ecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKarole kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeAyIomuii BHITYCKAIOMICH Kad.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeaphl paIHOTEXHUISCKUX

cuctem (PTC) B. A. I'pomoB
Crapuuii npenosiasarens Kadeapbl
panuotexuuueckux cuctem (PTC) . O. Hoznpesatbix

CornacoeaHa Ha noptane N2 26164 2



1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Hean TuCHUILITHHBI
M3ydenune CTyaeHTaMH 0COOCHHOCTEH IMOCTPOCHUS U MPUHITUIIOB paOOThI COBPEMEHHBIX CETCH U
CUCTEM CBSI3U C TMOJBWKHBIMU OOBEKTaMU; M3YUYCHHE METOJIOB pacdeTa YaCTOTHOIO IJIaHa, IMapamMeTpoB
MPOIYCKHOM  CIOCOOHOCTH MW JHEPreTHYECKUX IMapaMeTPOB  allllaparypbl, H3YYCHHE METOJIOB
MIPOCKTUPOBAHUS PA3JIMYHBIX CETEH U CUCTEM CBSI3U M HA OCHOBE TUIIOBOM ammaparypebl.

1.2. 3agaum IMCHUIIITHHBI
— OOyyeHHe CTYICHTOB KOMIUICKCHOMY TEXHHMYECKOMY MBIIIJICHUIO Ha TMpuUMepax pazdopa
MIPUHITAIIOB ITOCTPOCHUS U PaOOTHI COBPEMEHHBIX 3JICKTPOHHBIX CETEH W CUCTEM CBS3U C MOABMYKHBIMU
00BbEKTaMH; O3HAKOMJICHHE CTYICHTOB CO CTaHJapTaMH B OOJacTH COBPEMEHHBIX CHUCTEM MOOWIBHON
cBs13H; (hopMHpOBaHUE MTPO(PECCHOHATBHBIX KOMIIETCHIIMH 110 HAITPABJICHHUIO TTOJITOTOBKHU.

2. Mecto aucunniimubl B ctpykrype OITIOII

Huctunmuna «Cetu w1 cuctembl MoOwibHOU cBs3u» (B1.B.OJ1.12) oTtHOCcHTCs Kk Onoky 1
(BapuaTuBHAas 4acTh).

[TpeamecTByOIMMU AUCHUIIMHAMU, (OPMUPYIOIIMMHU HavajbHblE 3HaHUA, sABisAoTca: CeTu U
cucTeMbl MOOMIBHOW cBs3u, BBenmenme B mpoduns "Cucrembl MoOMIbHOW cBs3u", Merponorus u
TexXHu4eckue nu3Mepenus, Oomas reopus cBsizu, OCHOBBI NOCTPOECHUS HH(POKOMMYHHUKALIMOHHBIX CHCTEM
u cereil, PangmonpueMHbie ycTpoiicTBa cucTeM MOOWJIBHOW CBs3M, PacmpocTpaHeHne paauoBONH |
aHTEHHO- (HJIEpPHbIE YCTPOMCTBA cUCTeM MOOMIIbHOU cBsi3H, L{udposas oOpaborka curnaioB, Cetu u
CHCTEMBI MOOHMIIBHOM CBSI3H.

[Tocnenyromumu aucuMIUIMHAMU  gBIsitoTcs: CeTH M CUCTeMbl MOOWJIBHOM CBs3W, 3amuta
BBIIYCKHOW KBaJTH(PHUKAMOHHOW pabOThI, BKIIOYAs IMOATOTOBKY K IPOLEAYpE 3aIIUTHl U TPOLEAYPY
3anmThl, Kommyranus B cucremMax MOOWIIBHON CBsi3u, PaaMocBsi3p Ha OCHOBE LIMPOKOMOJIOCHBIX
CUTHAJIOB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS AHCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— TIK-12 roTOBHOCTBIO K KOHTPOJIIO COOTBETCTBHS pa3padaTbIBAEMbIX MTPOEKTOB U TEXHUYECKOM
JOKYMEHTAIMK CTaHJapTaM, TEXHUYECKUM YCIOBUSIM U IPYTUM HOPMAaTUBHBIM JOKYMEHTAM;

— [IK-14 ymeHueM OCYIIECTBIATh MEPBUUYHBIH KOHTPOJIb COOTBETCTBHUS pazpabaTbIBaeMbIX
IIPOEKTOB M TEXHUYECKOM JOKYMEHTAlMM HALMOHAIBHBIM M MEXKIYHAapOAHBIM CTaHAAapTaM H
TEXHUUYECKUM perliaMeHTaM;

B pe3ynbrare nzyueHust JUCHMIUIMHBI 00yYaromUiCs TOKEH:

— 3HATh NPUHUUNBI PaOOTHl U OCOOEHHOCTH OPraHU3allMMd COBPEMEHHBIX CHUCTEM MOOUIILHON
CHCTEM CBS3HM, CHOCOOBI OIIEHKM pa3MepoOB 30H OOCTYy)XHMBaHUS 0a30BBIX CTaHIUH, OCOOCHHOCTH
YaCTOTHOT'O IJIAHUPOBAHUS, CIIOCOOBI pacyeTa JMEKTPOMArHUTHOW COBMECTHUMOCTH UM OIIEHKH Tpaduka B
KJ1actepe 6a30BbIX CTAHLUI; OCHOBHbIE CTAH/IaPThl MOOMIIBHOM CBSI3H.

— yMeThb INpPUMEHATh Ha NPAKTUKE METOAbl aHaju3a M pacyeTa OCHOBHBIX XapaKTEPUCTUK
CUCTeM MOOUJIBHOW CBSI3M; HA OCHOBE TEXHMUYECKHX XapaKTEpUCTHUK HMEIOIIeNcs —anmapaTrypbl
pa3pabarblBaTh U BHEAPSATH COOTBETCTBYIOLIYIO TEXHMUYECKOMY 3aJIaHUIO CTPYKTYpPY KjacTepa CHCTEMbI
MOOUJIBHOW CBSI3U C YYETOM SKOJOTHYECKOM O€30MacHOCTH; MPOBOAUTH HATYPHBIM 3KCIEPUMEHT IO
M3MEPEHUI0 OCHOBHBIX XapaKTEPUCTUK 0a30BbIX M MOOMIIBHBIX CTAHLIUH.

— BJajeTh TIEPBUYHBIMU HAaBbIKAMH HACTPOWKH U PETYJIMPOBKH amnmaparypbl CHUCTEM
MOOUIIEHOM CBSA3M MPU MPOU3BOJICTBE, YCTAHOBKE U TEXHUYECKOW HKCILTyaTalllu.

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OOmast TpyAOEMKOCTh IUCIMIUIMHBI COCTaBisieT 6.0 3aueTHBIX €IWHUIBI U TpE/ICTaBleHa B
Tabmuue 4.1.
Tabnuma 4.1 — TpynoeMKOCTh IUCIUILTUHBI

Buael yueGHOM qesTENbHOCTH Bcero gacos Cemectpsl

7 cemecTp 8 cemecTp

AyIuTOpHBIE 3aHATHS (BCETO) 98 78 20
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Jlexun 36 36

[IpakTryeckue 3aHATUSL 28 18 10
JlaGopaTtopHbie pabOTHI 24 24

Kontpois camocrosTensHoil paboThl (KypcoBOi 10 10
MIPOEKT / KypcoBasi paboTa)

CamocrosTenpHas pabora (Bcero) 82 30 52
Brinonnenue KypcoBoro npoekrta (padboTsr) 52 52
Odopmiterre 0T4eTOB 10 1ab0PaTOPHBIM 12 12

paboram

[IpopaboTKa JIEKITMOHHOTO MaTepuaa 11 11

[ToaroroBka Kk IpaKTUYECKUM 3aHATUAM, 7 7

CEeMHHapaM

Bcero (6e3 3x3ameHa) 180 108 72
[ToaroroBka u cnaya sK3aMeHa 36 36

OO61mas TpyI0eMKOCTh, U 216 144 12
3auetnbie Enunuiibt 6.0 4.0 2.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aesnsl JUCHUIIMHGLI 1 BUABI 3AaHATHI
Paznenbl qMCHUIUIMHBI U BUIBI 3aHATUN TTPUBEACHBI B TabuIe S.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITHH

Ha3spanus pasieno gucuumimeel = & 73 2 8 18 8 &5 882 - 8wne 8 L=38 5=
7 cemecTp

1 Vcropust pa3BUTHS CHCTEM 4 0 4 3 0 11 TIIK-12, IIK-

mMo6mitbHOM cBsizu (CMC). Metoast 14

MHOXeCcTBeHHOTo octyna B CMC.

2 OO1re MPUHITUITBI TOCTPOSHUS 2 0 0 1 0 3  TIK-12, IIK-

CMC. 14

3 Ilapametpsl pannokanana. Mogenu 2 6 0 3 0 11  IIK-12, [IK-

MPEACKA3aHNs YPOBHS CUTHAJA ISl 14

CMC.

4 MeTobl YaCTOTHO- 2 2 0 2 0 6 IIK-12, IIK-

TEePPUTOPUATHHOTO TNIAHUPOBAHUS 14

CMC.

5 Bugp! 1ndpoBoii MAaHUMYIALMH. 6 0 4 4 0 14 TIK-12, [IK-
14

6 Pacuer muanit CMC npu 3agaHHOM 4 6 0 3 0 13 [ TIK-12, TIK-

Ka4eCTBE. 14

7 Tpaduk u emkocTh coToBBIX CMC. 4 2 0 2 0 8 IIK-12, IIK-
14

8 Coenunurensublie muann (CJI) 4 0 0 1 0 5 TIK-12, [TK-

0a30BBIX U LIEHTPAILHBIX CTaHIIHH, 14

ycTOWunBOCTh coequHenus B CMC.

9 CMC crannapra GSM. 6 0 16 9 0 31 TIK-12, ITK-

Oco0EHHOCTH IPYTUX CTaH/IApPTOB. 14
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10 Cuctembl IepcOHATBHON 2 2 0 2 0 6 IIK-12, IIK-
CITyTHUKOBOW CBSI3H. 14
Hroro 3a cemectp 36 18 24 30 0 108
8 cemectp
11 IlpoekTupoBaHUE CUCTEMBI 0 10 0 52 10 62 TIK-12, I1K-
MOOWMIILHOH CBA3U 14
Htoro 3a cemecTp 0 10 0 52 10 72
Utoro 36 28 24 82 10 180
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3iesoB TUCIUILINH (110 JICKIUSAM) IPUBEICHO B Tabmwiie 5.2.
Tabmuma 5.2 — Comeprkanue pasaeinoB TUCIUILIAH (TI0 JISKIIHM)
3 i
2 = g
: S 5
HazBanus pa3znenos ConeprkaHue pa3ienoB TUCIUILUIUHEI 110 JIEKIHSIM 3" S5
o =
=2 g s
a S g
= S
7 cemecTp
1 Ucropus pazButus O6beM, copepkanue, BUIbI 3aHATUN U (HOPMBI 4 IK-12,
CUCTEM MOOWMIILHOM CBSI3U OTYETHOCTH IO AUCHUTUTHHE. CHCTEMBI ITOIBHYKHOM [1K-14
(CMC). Metoast CBSI3H [1IEPBOTO, BTOPOTO, TPETHETO U YETBEPTOTO
MHOKECTBEHHOIO nokonenuit (1G, 2G, 2,5G, 3G, 4G). Ux ocobeHHOCTH
nocryna B CMC. U TEXHUYECKHUE MmapamMeTpbl. MHOKeCTBEHHBIX
noctynos ¢ yacToTHbIM (FDMA), ¢ BpeMeHHBIM
(TDMA), ¢ konoBsiM (CDMA) paznenenuem
kaHaJ10B. COBMEIIEHHBIE MHOKECTBEHHBIE JOCTYIIBL.
Hroro 4
2 OO0uiye NpUHIMIIBI Cetu ¢ MaKpoCOTOBOI, MUKPOCOTOBOM U 2 [K-12,
nocrpoenuss CMC. IIMKOCOTOBOM CTPYKTypoi.CBeneHus o [1K-14
MEXYHAPOIHBIX, (heepabHBIX U PETHOHAIBHBIX
crangaprax Ha CMC.Bunbl ctanuuii cetu:
unentpaibHas (L[C), 6azosas (bC), MoOmIbHAS
(MC).LleHTpBl KOMMYTallMK MOABHKHON CBSI3H.
[{eHTpsl yripaBieHus u
oOciyxuBaHus. AyTeHTU(DUKALINS, XOHOBED,
poymuHr abonenta B CMC.Buzsl ycnyr,
npenocrasisgeMsix B ceTsix CMC.
Hroro 2
3 [NapameTpsl OcoOeHHOCTH pacpOCTPaHEHUs PaIiOBOJIH MPU IK-12,
panuokanaia. Monenu pa3IMYHOM penbede MeCTHOCTH. bricTphie u [1K-14
NpeACcKa3aHusl yPOBHS MeJJICHHBIC 3aMUPaHUs CUTHAJIA TIPU IBUKECHUHT
curnana aius CMC. MC.Monenu Oxamypsl, Okamypbi-Xarta u Yonduira
Hxeramu 1o npeckazaHuio YpOBHS CUTHAJIA B
OONBIINX U MAJIBIX COTaX.
Hroro ?2
4 Metoapl 4acCTOTHO- [Tpo6eMbl 21eKTPOMarHUTHOM COBMECTUMOCTH 2 [K-12,
TEPPUTOPUATILHOTO (BMC).Tepputopuansuoe ianupoBanue. Kiacrep u [1K-14
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rmmanupoBanust CMC.

5 Buns nudposoii
MaHUIYJISIIHH.

€ro pa3MepHOCTb, YaCTOTHBIE TPYIIIIbI
knacrepa.llapamerp «Signal Interference Ratio»
(SIR), ero pacuer.HactoTrHOoe maHupoBanue. [1manbt
9acToT: aHanoroBoi cucreMbl NMT, miudpoBoit
cucreMbl GSM. Onpenenenre MakCUMaJIBHOTO YUCIIA
o0cyXKBacMbIX a0OHEHTOB B COTE.

HUroro

Huddepenunanpaas (OTHOCUTEIbHAsT) OMHApHAS
dazoas marunyisius (DBPSK). Kanparypnas
dazosas marumymsiius (QPSK). Juddepennmanshas
KBaJiparypHas ¢azoBasi MAaHUMYIIALNS
(DQPSK).IuddepennmansHas kBagparypHas
¢dazoBast Mmarumysus co capurom 11/4 (I1/4
QPSK).Manunynsiusi ¢ MUHUMaJIbHBIM CABUTOM
(MSK). I'ayccoBckass MAaHHIYJISIHS C MUHUMAIbHBIM
casuroMm (GMSK).KBanparypHas aMiutygHas
moaymsitust (QAM).KorepeHTHast 1 HeKOrepeHTHas
JEMOYIISINS PA3ITMYHbBIX BUJOB MOIYIISIUH.

HUrtoro

[K-12,
[1K-14

6 Pacuet muanit CMC
MIPU 33JJAaHHOM KaueCTBeE.

7 Tpaduk 1 eMKOCTb
coroBeix CMC.

8 CoenuHUTEIBHBIE
nuauH (CJI) 6a30BBIX U
[EHTPATBHBIX CTAHIIUMH,
YCTOMYUBOCTh
coenunenus B CMC.

9 CMC crannapra GSM.

OcobeHHOCTH APYTHX
CTaH/IapTOB.

[Tpsimoii u oOpaTHBIi kKaHambl cBs3H. OlLeHKa
qyBCTBUTEIBHOCTH NpreMHuKa MC u xoaddunmenTa
mryma bC ¢ yyeToM BHEIIHUX U BHYTPEHHUX
nrymoB.KadecTBo nudpoBoii paanocss3u.
[TpomyckHast ciocoOHOCTh U(GPOBOroO KaHaia CBSA3H.
ITonoca HaiikBucra. [Ipenen [llennona.

O dexTUBHOCTD NCTIOIB30BAHUS PAAHOIIONOCH TPU
Pa3IMYHBIX BUAAX MAHUITYJISIIH.

Hrtoro

[TonsTue Tpadpuka. PacueT 0CHOBHBIX TapaMeTpOB
Tpaduka ceTu: cpeHel HHTEHCUBHOCTH BBI30BOB,
CpeIHEeH MPOIOJDKUTETLHOCTH 00CTyKUBAHMUS,
cpeaHel MHTEHCUBHOCTH Tpaduka.Mopens DpnaHra
B ¢ orkazamu mist onenku eMkoctd CMC.

Hroro

Opranuzanus paguopeseiHbIX U ONMTOBOJIOKOHHBIX
CJL.CtpykrypHas cxema CJI.Pacuet ycroitunBoct
coenunenus st CMC.

HUrtoro

OynkunoHanbHas cxema cetu GSM, ciryxO0sl,
texHuueckue napamerpsl bC u MC.
Pannoo6opynosanue u koutposuiep bC.
FDMA/TDMA noctyn. OkHO, Kajp, MyJAbTUKAIP,
cynepkaap. YactoTHble, puznyeckue, JOTHYecKre
KaHasbl. KaHaasl CHHXpOHM3ALMH U

yrnpasieHus. AyTeHTU(DUKAIUS U UACHTU(DUKAIIAS
abonenTa.TpaHKoBbIE CUCTEMBI CBSA3U. BO3MOXXHOCTH,
TEXHUYECKHUE XapaKTePUCTUKHU. AHAJIOTOBBIN CTaHIapT
CMC NMT. Bo3MOKHOCTH, TEXHUUECCKHUE
XapaKTepUCTUKU./{0CTOMHCTBA IUPPOBBIX

[1K-12,
[1IK-14

[K-12,
[1K-14

[K-12,
[1K-14

[K-12,
[1K-14
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CTaH/IapTOB.

Hroro 6
10 Cuctemsr [TonsiTne opOUTaTBEHON KOHPUTYpAITHH IK-12,
IIEPCOHAJIBHOU UCKYCCTBEHHBIX cITyTHUKOB 3eMiu (MC3). Opoursl [1IK-14
CITYTHUKOBOM CBSI3H. NC3 (LEO, MEO, HEO, GEO). I'mo6anbHas cBs3b

yepe3 C3, 30HbI 00cTy)1BaHUS. XapaKTEPUCTUKH

cucteM Iridium u Globalstar.Ocobennoctu

pacipoCTpaHEHUs PAIMOBOIH B CITyTHHKOBOM

paanokanane.MeToabl OBBIIIEHUS] EMKOCTH

CMC.I'no6anbuas undopmarmonnas cucrema (I'MC),

mecto Poccun B 'UC.

Uroro 2
Hroro 3a cemectp 36
Utoro 36

5.3. Paszgennl AMCHUNIMHBI U MEKIUCHUIIIIMHAPHBIE CBA3HA C 06ecneanalomnMn (npez[bmymuMu)

H 00ecrneuynBaeMbIMHU (HOCJ’[e}lleIIII/IMI/I) JAUCHHUINIMHAMHA

Paznensl MUCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSI3U ¢ 00ECIeYMBAIOIINMHE (TIPEIBIIYIIUMU) U

obecrnieunBaeMbIMHE (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Ta0mwmIe 5.3.

Tabnuna 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXAUCIUIUIMHAPHBIE CBSA3H

HanmenoBanune
JUACHUILUINH

Ne pa3nenoB maHHOW AMCHUIUIMHBL, 7151 KOTOPBIX HEOOXOANMO H3ydeHHE

O6CCHC‘II/IBaIOH_[I/IX 1 o0ecreynBaeMbIX JUCHUITIIINH

1 2 3 4 5 6 7

8

9

10 11

1 CeTH ¥ CUCTEMEI
MOOWJILHOM CBS3U

[IpenmecTByronme TUCIUTUTMHbI

+ + + + + + +

2 Beenenue B npoduib
"CucreMbl MOOMIILHON
cBs3n"

3 Metposnorust u
TEXHUYECKHE U3MEPEHUS

4 OO01mmas Teopus CBI3H

5 OCHOBBI TOCTPOECHUS
WH()OKOMMYHHUKAITUOHHBI
X CUCTEM U CETEN

6 Paguonpuemusie
YCTPOMCTBA CUCTEM
MOOWIBHON CBSI3U

7 PactipocTpaneHue
PaauoOBOJIH U AHTEHHO-
bunepHble ycTpoiicTBa
CUCTEM MOOMIIbHOM CBSI3U

8 Lludbposas obpadboTKka
CHTHAJIOB

9 CeTH U CUCTEMBI
MOOWILHOU CBSI3U

+ + + + + + +

[Tocnenyromuye TMCUUTUIAHBI
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1 CeTH ¥ CUCTEMBI
MOOWILHON CBSA3U

2 3ammTa BBITYCKHOMN
KBaJTH(PHKALMOHHOM
paboThl, BKIIIOUast
IOJTrOTOBKY K IpoLenype
3aIUTHI U MPOLIETYPY
3allUTHI

3 Kommyranus B
cucTeMax MOOWMILHOM + + + + + +
CBSI3U

4 PannocBsa3b Ha OCHOBE
IIUPOKOTIOIOCHBIX + + + + + + + + + +
CHUTHAJIOB

5 CeTH ¥ CUCTEMEI

~ + + + + + + + + + + +
MOOWJILHOM CBS3U

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, POPMUPYEMBIX TPU U3YYeHHUH TUCHMIIMHBI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPH HM3YYEHHH AWUCHUILIMHBI, W BHUIOB 3aHATHA
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETCHIIMH, (OPMUPYEMBIX INMPH HM3YYEHUH JUCUUIUIMHBI, ¥ BHJIOB

3aHATHI
Bunp! 3anstui

=

= . a

2 5 g = e

QE 2 o S E g, DopMBbI KOHTPOJIS

= = g G = =

o) o, S oy <

~ = = O @)

M
[1K-12 + + + + + JloMmamrHee 3aganue,

Koncmekt
CaMOITO/ITOTOBKH,

3amuTa otuera, OTUeT
1o j1aboparopHoOu
pabore, Ompoc Ha
3aHATHUSAX, 3alIuTa
KYPCOBBIX ITPOEKTOB
(pabor), Tect, OTyer no
KypcoBoii pabote,
JuddepenunpoBaHHbIi
3aueT
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[1K-14 +

JloMarrHee 3aganue,
Koncnekr
CaMOTIOATOTOBKH,
3amuTa otuera, OTUeT
110 J1abopaToOpHOU
pabote, Ompoc Ha
3aHATHUSX, 3alInuTa
KYPCOBBIX TTPOEKTOB
(pabor), Tect, OTuer 1o
KypcoBoii pabore,
HuddepennmpoBanHbIit
3a4er

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUSs
He npenycmorpeno PVYII.

7. JlabopaTtopHble paboThI

HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

) L =
I %)
3 = 5
2 2 5
HazBanus pa3znenos HaumeHnoBanue nabopaTopHbIXx paboT § e E- q:)
S o =
&l S g
= S
7 cemecTp
1 Vctopus pa3Butus Uccnenosanue texuonoruu FDMA. 4 T1IK-12,
CUCTEM MOOHMIILHOM CBSI3U Vrtoro [1K-14
(CMC). Metonubt
MHOKE€CTBEHHOTO
noctyna B CMC.
5 Buast nudposoit Uccnenoanne MSK monema (kmaccudeckas 4 [K-12,
MaHUIYJISALNH. peanusanusi). [1K-14
Hroro
9 CMC cranmapra GSM. Cucrema coroBoii cBsizu ctangapra GSM-900. T1K-12,
OcobennocTn Apyrix CTpyKTypa JOrHuecKiX KaHaJIOB YIPaBICHUS U IIK-14
CTaH/apTOB. anropuTMsel GyHKIIMOHKUpOBaHUs cucteMbl GSM.
WuTtepdeiicsl, TepMUHATEHOE 000PYI0BaHUE, 4
CTPYKTYypa KaJipoB U OPMUPOBAHKE CUTHAJIOB B
cragnapre GSM.
[TonaBneHne MeXCUMBOJIBHON HHTEphEPEHIINH 4
JKBAJIAU3EPOM.
Htoro 16
Wroro 3a cemectp 24
Uroro 24

8. IIpakTHyeckue 3aHATUSA (CEMHUHAPDI)

HanmMeHnoBaHne npakTHUeCKuX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tabmuie 8.1.
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Tabnuma 8.1 — HanMeHOBaHUE MPaKTUYECKUX 3aHATHH (CEeMHUHAPOB)

) o]
HasBanus paszenos HauMeHOBaHHE MPAKTHYECKNX 3aHATHiT (cemuHapoB) ; S § 8. = & @
7 cemecTp

3 ITapameTtpsbr PacueTt 30H 00CTyKUBaHUsI EPEIATUNKOB METPOBBIX 2 I1K-12,
panuokanana. Mogenu BOJIH. [1K-14
HpeHCK%aHH’é yMprHH Mopnenu npenckazaHust ypoBHS CUTHAJIA JJIS 4
CHTHATIA U : OTIpeieNIeHus 30H 00CITY)KUBAHHSI [T COTOBBIX

CHCTEM NOJIBUKHOM CBSA3U.

Utoro 6
4 MeToabl 4aCTOTHO- DNEeKTpOMarHuTHasi COBMECTUMOCTh M OCOOCHHOCTH 2 [K-12,
TEPPUTOPUATBHOTO YaCTOTHOTO IJIAHUPOBAHUS B COTOBBIX CUCTEMaX [1K-14
ianupoBanust CMC. IIOJIBU’KHOM CBSA3H.

Utoro 2
6 Pacuer nmuanit CMC [IIymOBbIE XapaKTEPUCTUKU U SHEPreTUUECKast 6 [K-12,
NIPY 33J]aHHOM KauecTBe. A(PPEKTUBHOCTH COTOBBIX CUCTEM CBSI3U IIPU [1K-14

Pa3IUYHBIX BUAAX MOIYIISIIIHU.

Htoro 6
7 Tpaduk u eMKOCTb Tpaduk 1 eMKOCTb COTOBBIX CHCTEM MOOMIBHOM 2 [K-12,
coroBbix CMC. CBSI3U. [1IK-14

Hroro
10 Cucremsl Pacuer auarpamMm ypoBHEH IepCOHAIBHOM 2 [K-12,
NepCOHAIbHON CITyTHUKOBOM CBSI3H. [1IK-14
CIIyTHHKOBOM CBSI3H. Vitoro 2
Hroro 3a cemectp 18

8 cemectp

11 IIpoexTupoBaHue AHanu3za TpeboBaHuii TexHnyeckoro 3aganus (T3) Ha 10 [IK-12,
CHCTEMBI MOOMIIbHOM npoektupoBanue CMC. Beibop HenocTarommx [1K-14
CBSI3U MCXO/IHBIX JTaHHBIX IS

npoekTupoBanus.IIpoexruposanue u pacuer CMC ¢

3aJJaHHBIMH TTapaMeTpaMH KayecTBa.

Uroro 10
Hroro 3a cemectp 10
Hroro 28

9. CamocrosiTesibHasA padoTa
Bunel camocrosTensHOl paboThl, TPYIOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUN NMPEACTABIEHBI B
tabmuue 9.1.
Tabnuua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

Bunpel camocTosTersHON

HasBanus pa3genoB
pasa paboTHI

(I)OpMLI KOHTPOJIA

TpyoeMKOCTb,
q
dopmupyembie
KOMIETEHIIUU

7 cemecTp
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1 Vctopus pa3Butus [TpopaboTka JIEKITMOHHOTO IK-12, 3ammra otdyera, KoHncrekr
CUCTEM MOOWIILHOM CBSI3U  MaTrepuana [1K-14 CaMoONoAroToBKu, OTUeT
(CMC). Metonbt OQOpPMIICHHE OTYETOB 110 ¥o naboparopHoi padbore,
MHOKECTBEHHOT T T
OHKCCTBCHHOTO AOCTYNA 1460 paTopHbIM paGoTam e
B CMC.
Uroro
2 OO0mIve IPUHITUIIBI [TpopaboTka JTEKIIMOHHOTO [1K-12, Koncnekr
noctpoenusi CMC. Marepuasa I1K-14 CaMOIOATOTOBKH, TecT
Hroro
3 ITapametpsl [ToaroroBka k [1K-12, Jomamnee 3aganue,
panuokanana. Mozgenu MPAKTUYECKUM 3aHSATHUSIM, [1IK-14 Koncmekt
MpecKa3aHus ypOBHsI CeMHUHapam camoIoaroToBku, Omnpoc
curnana gist CMC. TIpopaGoTKa JIEKIHOHHOTO Ha 3aHATHSX, TecT
Mmarepuala
Uroro
4 MeToabl 4aCTOTHO- ITonroroBka k [1K-12, JloMaiiiHee 3aanue,
TEPPUTOPUATHHOTO MPAKTHYECKUM 3aHATHIM, [1K-14 Koncmnekr
ianupoBanust CMC. CEMHHapaM camoroaroToBku, Omnpoc
[TpopaboTka JTeKIIMOHHOTO Ha 3AHATHAX, TecT
Mmarepuala
Hroro
5 Buasr nudposoi [TpopaboTka JIEKITMOHHOTO [IK-12, Koucmexr
MaHUITYJISILAH. Marepuaia [1K-14 CaMoIoAroToBku, OTyeT
Odopmienne oT4eTOB 10 go n1abopatopHoii pabore,
T
nabopaTopHBIM paboTam ce
Hroro
6 Pacuer muanit CMC npu IloaroroBka k [K-12, Jomamnee 3aganue,
3a/IaHHOM Ka4eCTBE. MPAKTHYECKUM 3aHATHM, [1K-14 Koncmekr
ceMuHapaMm camoIoaroToBku, Onpoc
[TpopaboTka JIeKIIMOHHOTO Ha 3aHATHAX, Tect
Marepuana
Hroro
7 Tpaduk 1 eMKOCTb [TonroroBka k [1K-12, Jomaminee 3ananue,
coroBrix CMC. MIPAKTUYECKHUM 3aHATHSIM, [1K-14 Koncnekr
CeMHUHapaMm caMonoAroToBku, Onpoc
Ha 3aHsATHAX, TecT
[TpopaboTka JIEKITMOHHOTO a3a » 1€C
Marepuana
Hroro
8 CoenuHUTEIbHBIE [TpopaboTKa JEKIIMOHHOTO [1K-12, Koncnekr
muHuK (CJI) 6a30BBIX U Marepuaia [1K-14 CaMONOATrOTOBKH, TecT
UEHTPAIbHBIX CTAHIAN,  prroro
YCTOMUYHBOCTD
coenunenus B CMC.
9 CMC crannmapra GSM. IIpopaboTka JEKIIMOHHOTO [1K-12, Koncnekr
OcobeHHOCTH IPYTHX Marepuana [1K-14 caMonoAarotToBku, OTuer

CTaHapTOB.

Odopmienne 0T4eTOB 1O
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1abopaTopHBIM paboTam Tect

Hroro 9
10 Cucremsl IToaroroBka k 1 [1IK-12, JlomarHee 3agaHue,
IIEPCOHAJIBHOU IIPAKTUYECKUM 3aHATHSIM, I1K-14 Koncnekr
CITyTHHUKOBOU CBSI3H. CEeMHHapaM CaMOMOATOTOBKH, TecT

[TpopaboTka JIEKIIMOHHOTO 1

marepuaia

Utoro 2
Hroro 3a cemectp 30

[ToaroroBka u cxada 36 DK3aMeH

IK3aMeHa

8 cemectp

11 IIpoexTupoBaHue BrinonHeHue KypcoBoro 52 TIK-12, 3amuTa KypcoBbIX
CHUCTEMBI MOOUJTLHOM npoekTa (paboThl) I1K-14 poekToB (pador), OTuer
CBSI3U Vitoro 52 1o KypcoBoii pabdore, Tect
Hroro 3a cemectp 52
Htoro 118

10. KypcoBas pabora (mpoekr)

pr,[[O@MKOCTB AYAUTOPHBIX 3aHATHH H CbOpMI/IpyeMBIC KOMIICTCHIIMKM B paMKaX BbIIIOJHCHUS

KypcoBoii paboThI (mpoekTa) nmpezacrasiensl Tadmuie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh aymUTOPHBIX 3aHATHA W (opMUpyeMble KOMIIETEHIIMH B paMKax
BBITIOJTHEHHS KyPCOBOM paboThI (ITPOEKTa)
3 =
g 5 =
HanmenoBanue a 7 = - e &
VAUTOPHBIX 3aHATUI s 2 5
- :
2 o' g
= e =
8 cemecTp
CornacoBaHue ¢ IpenoaaBaTeaeM BHIOPaHHbBIX HEJIOCTAIOLINX 10 I1K-12, I1K-14
MCXO/IHBIX TaHHBIX Uit ipoekTupoBanusi CMC B COOTBETCTBUU C
koHKpeTHbIM T3.CortacoBanue ¢ nmpenoaaBaTeieM u
KOPPEKTHPOBKA BEIOPAaHHON CTPYKTYPHOU CXEMBI MPOEKTUPYEMOIt
CMC u pacueToB ee TEXHUUECKUX MapaMeTpoB: TIaHa paboumnx
YacTOT, YyBCTBUTEIBHOCTH MOOMIIBHOW CTaHIINH, PAINyCOB 30H
oOciy>kuBaHMsI 6a30BbIX CTAHLIUH, pa3MEPHOCTH KJIacTepa, yhcia
KJIaCTEePOB, HEOOXOAMMOTO TpadrKa, 3ITEKTPOMArHUTHOMH
COBMECTHMOCTH, PeaTu3yeMOCTH OOpaTHOTO KaHaa,
YCTOWUYMBOCTH CBSI3U U IIP. YUeT 3aMeYaHuil U peKOMEHJaun
npernojaBaresis Ipyu KOPPEKTUPOBKH COCTABICHHOMN
noscautenbHol 3anucku (I13I1) u ueprexeit (H) x
cnpoektupoBanHoit CMC (mocne nmposepku [1311 u U
npemnoaasarenieM).[lomydenne «Iomycka» K 3amuTe
cnpoektupoBanHoi CMC («3auer»).
Hroro 3a cemectp 10
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— Hudposas CMC, obcnyxuBaHHE HACEICHHOTO ITyHKTA B CEJILCKOH MECTHOCTH.

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)
[TpumepHas TemaTrKa KypcOBBIX paboT (IIPOCKTOB):
— Hudposas CMC, obciyxnuBaHue «00IBIIOT0» (MIH «CPEIHETOY, WIH «MAaJIOr0») ropoAa.
— Hudposas CMC, obciayxuBaHUE IPUTOPOAHON 30HBI.

— Hudposas CMC, obcnykxuBaHUE aBTOTPACCHI.
— Hudposas CMC, obcmy:xuBaHHE TTAaCCAKUPCKONH MOPCKOH TPacCHhl.
— Hudposas CMC, ucmnosb3oBaHue CIIY>KO00i OXpaHBbI.
— Hudposas CMC, ucnonp3oBanue ciryx00ii YBJI B «001b110M» TOpOJIE.
— Hudposas CMC, ucrnonp3oBaHue Ciryk00i MacCaKUPCKUX MEPEBO30K B «OOJIBIIIOM) TOPOJIE.
— Hudposas CMC, ncnoiap3oBaHUE TEXHOJOTHUECKUMH CIyk0amMu He(Te- U Ta30IpOBO/AA.

— W 1p.

11. PeliTuHIOBasi cucTeMa AJIA OHCHKH YCII€BAEMOCTH oﬁyqammnxca

11.1. BanabHbIe OLIEeHKH /i1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — banibHbIe OIIEHKH 71 2JIEMEHTOB KOHTPOJIS

N . MakcumanbHbIi
N MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHTHl y4eOHOU 0asut 3a mepuoz Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
NeSITENIbHOCTH mexnay 2KT u Ha CEMECTD
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEII CeMecTpa
7 cemectp
JlomaliHee 3a/1aHue 6 6 18
3amuTa oT4eTa 12
KoHncriekt 4 3 10
CaMOTIOATOTOBKHU
Ornpoc Ha 3aHATHAX 2 2 6
Otuyet no mabopaTopHoit 12
pabore
Tect 4 4 4 12
HToro makcumyM 3a 16 27 27 70
TIEPUOJT
DK3aMeH 30
Hapacraromum nrorom 16 43 70 100
8 cemecTp
3amuTa KypcoBBbIX 30 30
MPOEKTOB (pabor)
Ot4er 1o KypcoBoii 20 25 25 70
pabote
Htoro makcumyM 3a 20 25 55 100
TIEPHO]T
Hapacratomum urorom 20 45 100 100
11.2. Ilepecyer 62/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIoB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MIpe/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6a10B B OIIEHKH 32 KOHTPOJIBHBIE TOUKH
bannel Ha 1aTy KOHTPOIBHON TOUYKH Ornenka
>90% ot MakcuMaIbHOU cyMMbI OaioB Ha naty KT 5
13
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Ot 70% no 89% ot makcuManbHON CyMMBI Oaii1oB Ha aaty KT

Ot 60% 10 69% OT MakcuMaIbHON cyMMbI OanioB Ha nary KT

< 60% ot MakcuManbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cymMMbl 02/1J10B B TPAAUIIHOHHYI0 H MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl OaioB B TPAJUIIMOHHYIO M MEXIYHAPOIHYIO OICHKY MPEICTaBIICH B TAOIHIIE
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Wrorosasi cymma 6aiios,

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

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85-89 B (ouens xoporio)

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

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (Hocperctaentio)
2 (HeynOBIIETBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHrue TUCHUIINHBI

12.1. OcHoBHas uTEparypa
1. Tankun B.A. LudpoBas moOuimbHas paguocBs3b: Y4UeOHOE mocoOue aisi BYy30B. — M.:
Topsiuas nunaus — Tenexom, 2012. — 592 c. (nanuuue B 6ubmuoreke TYCYP - 40 5k3.)

12.2. lonoinuTeIbHAS JIUTEpPaTypa
1. MakoBeeBa M.M., Illunakos }O.C. CucTeMsl CBSI3U C IOABMIKHBIMU OOBEKTaMu: YueOHOe
rocobue st By30B. — M.: Paano u cBs3b, 2002. — 440 c. (Hamuuue B 6ndmmorexke TYCVYP - 70 ak3.)

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. YueOHO-MeTOAMYECKOE NMOCO0HE 10 NPAKTHYECKHUM 3aHATHIM H CAMOCTOAITEJILHON padore
NPH NMOAT0TOBKE K HUM

1. PaawoBemanue, paguocBs3hb U AEKTPOAKYCTHKA: YUueOHO-MeToanueckoe mocodue / Turos A.
A.,, Memxos C. B. - 2012. 49 c. [Onekrponnsii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/1335, gara obpamenus: 25.04.2018.

2. Mopnenu npencka3zaHusl YpOBHS CHTHaJIa JJIsl pacdyera 30H OOCITyXHBaHUs 0a30BBIX CTaHIMN
CHUCTEM MOOMJIbHOH CBsi3u: Y4eOHO-METOAUYECKOe MOCcoOHe NIl MPAaKTUYECKUX 3aHATUH M KypCOBOIO
MIPOEKTUPOBAHUS ISl CTYAEHTOB paJAMOTEXHHYEeCKUX crneuuanbHocTel / MemuxoB C. B. - 2014. 18 c.
[DnexTponHblii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/4132, nara oOpamieHus:
25.04.2018.

3. YacToTHOE TUTAHUPOBAHHE W HIIEKTPOMATHUTHAS COBMECTUMOCTh CHCTEM MOOWIIBHOW CBS3H:
Y4ebHO-MeToANuecKoe Mocodue i MPAKTUYECKUX 3aHATHH M KypCOBOTO TNPOEKTUPOBAHMS JUIS
CTYIEHTOB paJloTeXHUUYeCKNX crenuaibaoctelt / Memuxos C. B. - 2014. 13 c¢. [OnexTponHsiii pecypce] -
Pexxum noctyna: https://edu.tusur.ru/publications/4129, nara obpamenus: 25.04.2018.

4. Tpaduk, eMKOCTb M YCTOMYMBOCTH CHCTEM MOOMJIBHON CBSI3M: YUeOHO-METOINYEeCcKOe
nocobue A MPAaKTUYECKHUX 3aHATUH U KYpCOBOT'O MPOEKTHPOBAHUS JJISl CTYIEHTOB PAIUOTEXHUYECKHX
cnenuanpHoctet / MemuxoB C. B. - 2014. 13 c. [Onekrponssii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/4134, nata o6pamenus: 25.04.2018.

5. MoOwunbpHasi paauoCBsI3b: IIYMOBBIE XapaKTEPHCTUKH, CIIEKTpabHAs W HJHEpreThdecKas
3¢ (HEeKTUBHOCTD, COATAHCHUPOBAHHBIN yIUIeKC: Y4ueOHoe mocoOue A JIEKIUOHHBIX M MPaKTUYECKHX
3aHATUH, KypCOBOTO TPOEKTUPOBAHMS, CAMOCTOSTENHbHONH pabOThl CTYICHTOB pPaJUOTEXHUYECKUX
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cneranbHocTet / MemuxoB C. B. - 2015. 51 c. [DOnekrponssiii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/5113, nara obpamenus: 25.04.2018.

6. Pannocss3p Ha OCHOBE MIYMOMIOJOOHBIX CUTHAJIOB (4acTh 1): YueOHO-MeToqIecKoe mocoome
M0 MaTepuajiaM JICKIIMOHHBIX 3aHATUH, TMPAKTHUECKUX 3aHITHH, M KypCOBOTO IMPOCKTUPOBAHHS H
CaMOCTOSITENIbHOW PadOThI CTYICHTOB PaAMOTEXHUUECKUX crienuanbHocTeil / Menuxos C. B. - 2014. 32 c.
[DnexkTponHbiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/4135, mara oOpameHus:
25.04.2018.

7. Meroasl MaHMIYISAIUAW IUPPOBOH paaMOCBsA3U: YUeOHOE MOocoOue Ui JCKIMOHHBIX U
MPAKTUYECKHUX 3aHITHHA, KYpCOBOTO MPOCKTHUPOBAHMSI, CAMOCTOSATENbHON padoTel / Menuxos C. B. - 2017.
64 c. [DnexTponHbIl pecypc] - Pexxum mocryna: https://edu.tusur.ru/publications/7028, nara oOparieHus:
13.05.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS 110 JTA00PATOPHBIM PadoTaM M CAMOCTONATEILHOM padoTe
NP NOArOTOBKE K HUM

1. MUccnenoBanme texnomorun FDMA: VYyeOHO-MeTomudeckoe mocodbue 1o 1abopaTopHOU
pabote g CcTyaeHTOB HampaBieHHs «/HPOKOMMYHUKAIIMOHHBIE TEXHOJOTMH U CHUCTEMBI CBSI3W» /
Konorpusos B. A., Mocun C. A. - 2013. 22 c. [OnekrpoHHbli pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/3518, nara oopamenus: 25.04.2018.

2. MHccnemoanme MSK mMonmema (kimaccwueckasi peanusamus): Y4eOHO-METOIUYECKOe mocodue
o nadoparopuoii padore / Konorpusos B. A. - 2012. 29 c. [Dnekrponnslii pecypc] - Pexxum gocryma:
https://edu.tusur.ru/publications/1524, nara oopamenus: 25.04.2018.

3. Cucrema coroBoil cBsa3u crangaapra GSM-900: VYdyeOHO-MeTomuyeckoe TmocoOue I10
nabopaTropHOU paboTe IS CTYACHTOB PaIMOTEXHUUECKHX crienuanbHocTelt / Memxos C. B. - 2012. 15 c.
[DnexTpoHHbIif pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/1367, nmara oOparenus:
125.04.2018.

4. CTpyKTypa JIOTMUECKHX KaHAJOB YIPABICHUS U alNTOPUTMbI (YHKIIMOHUPOBAHUS CHUCTEMBI
GSM-900: YuebHo-MeTonuyeckoe mocobue mo 1aboparopHoi paboTe Il CTYACHTOB PaJHOTEX HUICCKUX
cnenuansHocteit / MemuxoB C. B. - 2012. 17 c. [Onekrponssii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/1370, nara oopamenus: 25.04.2018.

5. Hnurepdeiicel, TepmuHanbHoe obopynoBanue, cTpykrypa TDMA kanpoB u QopmupoBaHue
curHanoB B crangapre GSM: YueObHO-MeToaHUYECKOE TTOCOOUE M0 JIA0OpaTOPHOW paboTe /sl CTYJACHTOB
panuorexHu4eckux crenuanbHocteil / Menmuxo C. B. - 2012. 17 c. [OnektpoHHbIi pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1368, nara oopamenus: 25.04.2018.

6. IlomaBneHMe MEKCUMBOIBLHOM WHTEPPEPEHIIMU DKBalai3epoM: YUueOHO-METOANUECKOe
nmocobwue 1o J1adopaTopHOi paboTe /ISl CTYACHTOB PaJMOTEXHUYECKUX crenunanbHocTe / [letpos B. H.,
KonorpusoB B. A., Menuxos C. B. - 2012. 28 c. [OnekrtpoHHbIl pecypc| - Pexum pocryna:
https://edu.tusur.ru/publications/1362, nara obparienus: 25.04.2018.

12.3.3. YueOHO-MeTOAUYECKHE OCOOMS VISl 3AaHATHI 10 KYPCOBOMY NPOCKTHPOBAHUIO U
CaMOCTOSITeJIbHOI padoTe NPU MPOEKTHUPOBAHUH

1. Mogenu npenckasaHusi ypoBHs CUTHaa JUIsl pacyeTa 30H 0OCIy)KHBaHHS 0a30BbIX CTAHIUHN
CHCTEM MOOMJIbHOW CBs3U: YUeOHO-METOAMYECKOe MOCOOUe JUIsl MPAKTHMYECKUX 3aHATUI M KypCOBOIO
MIPOEKTUPOBAHUS JUISl CTY/IEHTOB paAMOTEeXHUYeCcKuX crenuaibHoctelr / Memuxos C. B. - 2014. 18 c.
[DnexTpoHHBIH pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/4132, nara oOpaieHus:
25.04.2018.

2. YacToTHOE TJIAaHHPOBAHHE M DJCKTPOMATHUTHAS COBMECTHMOCTh CHCTEM MOOWIILHOU CBSI3U:
Y4eOHO-MeTOUUECKOE MOCOOMe il TMPAKTUYECKUX 3aHATHH U KypCOBOTO IPOEKTHPOBAHUS s
CTYIEHTOB paJuOTeXHUUYECKUX crieruanbHocTeit / Menuxos C. B. - 2014. 13 c. [OnekrponHsIit pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/4129, nara o6pamenns: 25.04.2018.

3. Tpaduk, eMKOCTb M YCTOMUMBOCTH CHUCTEM MOOWIBHOM CBA3HM: Y4eOHO-METOANYECKOE
nocodue A NpaKTHYECKUX 3aHATUN U KypCOBOTO MPOEKTUPOBAHUS JUISl CTYIEHTOB PaJMOTEXHUYECKUX
cnenmanbHocTeit / MenmuxoB C. B. - 2014. 13 c. [Onekrponssli pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/4134, nara obpamenus: 25.04.2018.

4. MobOunpHas paauOCBs3b: IIYMOBBIE XapaKTEPUCTUKH, CIEKTpalbHAs W DHEpreThyeckKas
3¢ eKTUBHOCTD, COAIAHCUPOBAHHBIN TyIIIeKC: Y4eOHOe mocoOue i JICKIIMOHHBIX M MPaKTUYECKHUX
3aHSATHNA, KypPCOBOTO MPOEKTUPOBAHUS, CAMOCTOSATEIHHONW pabOThl CTYAEHTOB PaJIMOTEXHUYECKUX
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cneranbHocTet / MemuxoB C. B. - 2015. 51 c. [DOnekrponssiii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/5113, nara obpamenus: 25.04.2018.

5. PanuocBs3p Ha OCHOBE MIYMOMIOJOOHBIX CUTHAJIOB (4acTh 1): YueOHO-MeToarudecKoe mocoome
M0 MarepuajiaM JICKIMOHHBIX 3aHATUN, MPAKTUUECKUX 3aHSATHH, I KypCOBOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIbHOW PadOTHI CTYICHTOB PaAMOTEXHUUYECKUX crienuanbHocTelt / Menuxos C. B. - 2014. 32 c.
[DnexkTponHbiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/4135, mara oOpameHus:
25.04.2018.

6. Meroasl MaHuUDynmAUUU LUPPOBON panuocBs3u: YuyeOHOE MocoOue sl JIEKIUOHHBIX U
MPAKTUYECKHUX 3aHITHUH, KYpCOBOTO MPOCSKTUPOBAHHUSI, CAMOCTOSITEIbHOM padoTel / Menuxos C. B. - 2017.
64 c. [DnexTponHbIl pecypc] - Pexxum mocryna: https://edu.tusur.ru/publications/7028, nara oOparieHus:
25.04.2018.

12.3.4. lonoJHUTEIbHOE Y4eOHO-MeTOAUYeCKHE MOCOOMS 10 CAMOCTONATEIbLHO padoTe

1. CamocroarenbHas palOoTa CTygeHTa NpU HU3YYCHHHM JUCUUIUIMH  MaTeMaTU4ecKo-
€CTECTBEHHOHAYYHOrO, 00menpodeccnoHaIbHOTO  (TIPO(eCCHOHABHOTO), CIEUATbHOTO  IUKJIOB:
YyebHO-MeTomuueckoe mocobue mo camocrosrenbHor padore / KomorpusoB B. A., Menuxos C. B. -
2012. 9 c. [DnexrponHbli pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/1845, nara
obpamenus: 25.04.2018.

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS sl JIHI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
HHBAJHI0B

VueOHO-MeTOANYECKHE MaTePHaIbl ISl CaMOCTOSTEIbHOM U ayTUTOPHON paboThl 00y4aromuXxcs
W3 YHCIIA JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMmax,
aJlaITUPOBAHHBIX K OTPAHMYCHUSIM X 370POBbsI U BOCIIPUATHS HH(OPMAIIHH.

JI1s1 IMI ¢ HApYUIEHUSIMM 3PeHUst:

— B ()OpMeE IEKTPOHHOTO IOKYMEHTA;

— B II€YaTHOH (hOpME YBETUUEHHBIM HIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B I1e4aTHOH (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

12.4. TipodeccnonaibHbIe 6a3bl JAHHBIX U HH()OPMAIIMOHHbIE CIIPABOYHBIE CHCTEMBI

1. https://elibrary.ru — nayuHas snekTpoHHass OUOIHOTEKA.

2. https://edu.tusur.ru — HayuHo-o6pa3oBarenbHbIit mopran TYCVYP.

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh — 6a3sl gaHHBIX, HH)OPMAIIMOHHO-CIIPABOYHBIC U
MOMCKOBBIC CHCTEMBI.

13. MarepuaibHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenne

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMUYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILTUHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecnedeHue Asl JeKIUOHHBIX 3aHATHI
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAJIBHBIX KOHCYJIBTAIUH,
TEKYLIETO KOHTPOJA U HpOMG)KyTO‘-IHOfI aTTCCTAllMU HCIIOJB3YCTCA yqe6Ha${ AyaIUTOpHA C KOJIHMYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000opynoBaHHas TOCKON M CTaHAAPTHOM yueOHOoI Mebemnbio. MMeroTcs
JTEMOHCTPAIIMOHHOE O00OpyI0BaHWE W Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3ziesiaM JUCIUIUIUHBL.

13.1.2. Marepua/ibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneuyeHue sl NPAKTHYeCKUX 3aHATHH,
AJ1s1 1a00paTOPHBIX padoT, AJ1s1 KYpCOBOI0 IPOEeKTHPOBAHUS
Crnenuanu3upoBaHHass y4deOHas ayquTOpHsl JUIsi TPOBEACHHS 3aHITHI MPAKTHYECKOTO THIIA,
y4aeOHast ayIuTOpHs JJIsl IPOBECHUS 3aHATHI JTaOOPaTOPHOTO TUTIA, YaeOHAsT Ay AUTOPUS JUTsl TIPOBEICHUS
3aHATUN CEMUHApPCKOro THMA, MOMEUIEHUE AJII KYypCOBOTO MPOEKTUPOBAHUsS (BBINOJHEHUS KYpPCOBBIX

CornacoBaHa Ha noprane N2 26164 16



pabor):

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, 1. 47, 427 ayn.

Onucanue uMeronierocs 000py10BaHuUs:

- Jlocka MarHuTO-MapKepHasi;

- Komnerorep;

- [Ina3menHas nanens;

- Cepsep (2 wt.);

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;
- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:

7-Zip;

AVAST Free Antivirus;
Adobe Acrobat Reader;
Far Manager;

Google Chrome;
Microsoft Windows Server 2008;
Microsoft Windows XP;
Mozilla Firefox;
OpenOffice;

Opera;

Opera Developer;

Qucs;

Scilab.

13.1.3. MarepuaJibHO-TEXHHYECKOE H MPOrPAMMHOE o0ecriedeHue IS CAMOCTOSITeIbHOI PadoThI
Jiist caMOCTOSITeTbHON pabOThl MCTONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacMoI0KEeHHBIE 10 apecam:

- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, 1. 40, 233 ay.;

- 634045, Tomckast ob6nacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna yiuna, 1. 47, 126 ayn.;

- 634034, Tomckast 06macTb, I. Tomck, Bepmauna yauina, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:
- yueOHast mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTCPBI IMMOAKIFOYCHBI K CCTH «I/IHTepHeT» 1 0o0ecHeynBaroT AOCTYII B 3JICKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.

[lepeyenp mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qis Windows;

- 7-Zip;

- Google Chrome.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JTMI ¢ OTPAHHUYCHHBIMU
BO3MOXKHOCTIAMMH 3}IOpOBbﬂ U UHBAJINI0B

OcBoecHHE JAUCHUIINIMHBL JIMOAMU € OTrPpaHUYCHHBIMU BO3MOXHOCTAMU 3OO0POBBS U HMHBAJIMAAMU

OCYHICCTBIIACTCA C UCITIOJIB30BAHUCEM CPEACTB 06y‘I€HI/I$I O6H.[€FO " CIICIUaJIbHOI'O Ha3HAYCHMUA.

HpI/I 3aHATHUAX C O6y‘-IaIOH_[I/IMI/IC$I C HapymieHMSIMM cJyXa IMIpEaAyCMOTPEHO HMCIIOIb30BAHUEC

3BYKOYCUJIMBAIOUIEH ammaparypsl,

My.]'IBTI/IMe)]I/II\/'IHI)IX CpEACTB MW JOPYIUuX TEXHUUCCKUX CPCACTB

npuema/mepenadu ydeOHONW HMH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOW CHUCTEMBI MpEMoiaBaHUs
Ui 00y4aronuXcsi ¢ MHBAJIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpHUS, B
KOTOPOM 3aHMMAaroTcs OOydaroluecs ¢ HapylIeHHEM cilIyXa, 00OpydoBaHa KOMIIBIOTEPHOH TEXHUKOM,

ayIMOTEXHUKOW, BUJACOTEXHUKOM, ANEKTPOHHON JOCKOH, MYJTbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMM [IPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX M YY€OHBIX ayAUTOPHIX BO3MOKHOCTH IMPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapuMep, TEKCTa
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Ha JIOCKE WM CJlai/ia Ha 9KpaHe) MPU TOMOIIY BUACOYBEIHMUUTENCH Ist KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO Aammapara
WCIIONIB3YIOTCSl alIbTepHATHBHBIC YCTPOWCTBa BBOAA WH(OpPMAIMW U JAPYrUe TEXHUYECKHE CpeICTBa
npuemMa/repenadn yaeOHoi umH(opMaIuu B JOCTYMHBIX (popmax, MOOMIBLHOW CHUCTEMBI OOy4YEHHWsS st
JIIOJIEH C UHBAJIMIHOCTHIO.

14. OneHoYHBIE MaTePUAJIBI M MeTOAUYECKHE PEKOMEHIAIMH 110 OPraHU3aAlNU U3yYeH s
JTUCHHUILTNHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oneHkH cTeneHu chPOPMUPOBAHHOCTH M YPOBHS OCBOEHUS 3aKPEIUICHHBIX 32 JUCIHUILIAHON
KOMIETEHIIUH UCIIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B CJIEYIOLIEM COCTABE.

14.1.1. TecToBbI€e 3a71aHuA

1 | ®opmyna aons pacctosHuUs NPSMomn
BMAMMOCTU NPU pacnpocTpaHeHnn
paguwosorH Ultra High Frequency
(UHF)

doos [0] = 3,6 (Jh,[n] +[h,, [a])
doos [1] =10 (B, [2] + [1,,[n])
dyos [k3] ~ 6,28 (\[h, [s] +[h,, [m])
doos [01] ~ 2,72 ((Jh, L] + R, [])

2 | ®opmyna gns pacdeta ocnabneHus
pagmnocurHana (ocnabnenns
pagvoBOriHbl) B CBOOGOAHOM
npoCTpaHCTBE

L,=(4nr/a)°
L,=@4nr/y)°
Ly=@4nr/x)
L, =(4nr/n)?

[anbHOCTb pagnocss3n Hag BOAHOMN
NOBEPXHOCTLIO MO CPaBHEHWUIO C
OanbHOCTLIO PaanoCBsA3N Hag, CyLLen

MeHbLUe B 2 pasa

Takaa Xe

oonbLue

MeHblUe B 5 pa3

Bua cdoopmyn B mogenax |_p =A+Blg(r)

Okamypbl-XaTta gnst ocnabnexus

pPagvoBOrHbI B 3aBUCMMOCTU OT Lp = A+B r

AanbHOCTU I L, =A-Br
L,= A+B Ir

YacToTHbIV NnaH kaHanos "Beepx"
("Uplink") ctangapta GSM-900
Bblpaxkaetca hopMyrnomn

f, =(890+i-0,2) My npn 1<i<124

f =(890+i-0,5)MI'y npn 1<i<124

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

f =(1805+i-0,2) MI'y npn 1<i<124

CotoBast CTPYKTYpa pacnonoxeHns
6a3zoBbix cTaHumi (BC) nossonser

MCNOoJNib30BaTb OAHY U TY XXe YaCTOTHYIO rpynny BO BCeX
coTax

MHOrOKpaTHO UCnonb3oBaTb OAHN U Te XXe YaCTOTHble
rpynnbl B OHOMMEHHbIX COTaXx KinacTtepoB

MCNoJ1b30BaTb BCEro JIMWb OAHY YaCTOTy BO BCeEX COTax

NCNoJ1Ib30BaTb OAHU N Te XXe YaCTOTHbIe rpynmnbl BO BCEX
coTax
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7 | Konnyecteo MeluatoLmx 6a3oBbIx ogHa
ctaHumn (bC) B ogHopoaHo aBe
(perynsipHon) MHOrocoToBOM LWecTb
CTPYKTYpe, KOTopble obpasyioT Tpu
coKaHasbHble NoMexu,
xapaktepusyemble napameTpom SIR
(Signal Interference Ratio), —
8 | ®opmyna ans pacyeta cpeaHen A[9pa] = <x> / <T>
MHTEHCUBHOCTM Tpadmka A[Dpr] Ha
OCHOBE CpefHel 4acToThl A[9pr] = <7‘> i <T>
MoCTynneHus Bbi3osoB (A) n cpeaHeit A[9pr]= (A)-(T) 2
NPOAOIKUTENBHOCTY OOHOTO BbI30BA 2
<-|-> A[DpA] = <7\.>/<T>
9 | PeanbHas 4yBCTBUTENBHOCTb MWHUMarbHY MOLLHOCTb NOME3HOro curHana B
paguonpvemMHrka MoBUneHON CTaHLum aHTEeHHe, NpU KOTOPOWN B UCMONMHUTENBHOM YCTPONCTBE
(MC) xapaktepusyet obecneymBaeTca Tpebyemoe KayecTBO npmema
MUHMMarbHY MOLLHOCTb MOME3HOro CurHana B
aHTEHHe, NPV KOTOPOW B UCTONTHUTENBHOM YCTPOUCTBE
obecneymBaeTcs OTHOLIEHUE CUrHan-wym, pasHoe
egnHuue
MUHMManbHY MOLLHOCTb LWyMa B aHTEHHe, Mnpu
KOTOPOWN B UCMOMHUTENBHOM YCTPOWCTBE
obecneynBaeTCca OTHOLLEHWE CUrHan-LWym, paBHoe
eavHuue
MWHUManbHY MOLLHOCTb LUyMa B aHTEHHe, Npu
KOTOPOW B MCMOSMHUTENBLHOM YCTPONCTBE
obecneynBaeTcsa Tpebyemoe Ka4ecTBoO npuema
10 | Ons undposoro notoka c B, =1/ T,
ANUTENbHOCTLIO Buta 7, B, =1/ 2T,
Heobxogvmas nornoca obpaboTku
KaHana cBs3un no Hamksucty By=2/T,
B, =1/ 4T,
11 Monatne «npegen WWeHHoHa» ons CKOpOCTb LUMdpOoBOro NoToka npu nepegade
uMcpoBOro kaHana CBA3N C orpaHuyeHa 3HaveHnem 50 Méut/c
agauTBHBIM BenbiM rayCCOBCKUM CKOPOCTb LMdpoBOro NoToka npu nepegave
wymom (ABILL) o3HavaerT, yto orpaHun4yeHa 3HadeHnem 100 MoéuTt/c
CKOPOCTb LMdpOBOro NoToKa Npu nepegave MoxeT
BbITb 6€CKOHEYHO BOoMbLLON
HW MPY KaKon CKOPOCTU LIMPPOBOro NOTOKa Hemnb3s
OCYLLEeCTBUTb ero 6e3ownboyHyo nepegady
12 | MepoW aHepreTu4eckon MakcumarsbHas n3nyvyaemas MOLLHOCTb NepeaaTymkoB
a(pekTUBHOCTU LU POBBLIX CUCTEM BEPOATHOCTb NosiBNeHus dutoeown owmnbku (BER — Bit
paAnoceAsn € pasnnyHeiMy Bnaamm Error Rate) npu oaMHakoBoM 3HadeHun £ / N
MOAYNALMM SBNseTCA = =
BEPOATHOCTb MOABNEHUSI OAMHOYHOWN UMMYNbCHON
NoMexu Npy 0AMHAKOBOM MHTepBase BpeMEHU CBA3M
BEPOSATHOCTb BbIXO4A M3 CTPOS NepeaaTynkoB npu
0OWHaKOBOM WHTEpBasie BpEMEHW CBSA3M
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13

Ana ncknioYeHns BAMSIHUS Ha
YCTOMYMUBOCTb CBSI3U ObICTPbIX
peneeBCKUX 3aMUpPaHuiA B CUCTEME
GSM npwu TenedoHnn NCNosb3yeTcs

cnocob «mMeasieHHbIX» CKayKoB Mo YacToTe npu
nepegave Kaxgoro criegyrowero kagpa umcposon
nocnegosaTtenbHoCcTU (217 ckavkoB 3a 1 ¢)

cnocob «BbICTPbIX» CKAa4YKOB MO YAcTOTE BO BPEMS
nepenaqun kaxgoro 6uta (7,) umdposon

nocnegosartensHocTy (64 ckadka 3a Bpems 7))

WNHEPLMOHHbIE CUCTEMbI aBTOMaTUYECKOW PEryriMpoBKu
ycunenus (APY) B npuemMHumkax 6a3oBbix ctaHumi (BC)
1 B MpMEeMHMKaxX MobunbHbIx ctaHuun (MC)

ObiCTpOAECTBYOLAsN cucTemMa aBTOMaTUYECKON
noactporiku YactoTbl (AlNY) B npnemHmnkax 6C n B
npuemHunkax MC

14

Honyctumoe ocnabnexve
pafMoBONHbI HA Tpacce
pacnpocTpaHeHusi (L, ) Ans
obecneveHns pagmocessun ¢
3ajaHHbIM Ka4eCTBOM OnpeaensieTcs

9KBMBANEHTHON N30TPOMHO M3My4aeMoW MOLLHOCTbIO
(BNNM) nepepatuuka ( P, ) n peansHom

YYBCTBUTENBHOCTLIO NpueMHuka (P, )

BMAOM mMmoayndaunn pagunocurdana

nonocon o6paboTkn kKaHana cBA3n

BMOOM MOAYNAUUM paamocurHana u nonocomn
00paboTKM KaHana CcBsA3un

15

"CbanaHcupoBaHHasi AynfiekcHas
pagamocBssb" UMEeT MeCTo

Npu obecrneyeHnn B NPsIMOM KaHarne paavmocBsan
KayecTBa npuvema B 2 pasa Jyyulero, YeM B obpaTHoOM
KaHane pagvocBsiau

npu obecne4yeHun B 06paTHOM KaHalne paanoceA3n
Ka4vyecTtBa npunema B 2 pasa ny4yuiero, 4em B NpsAMom
KaHale pagnocsa3n

npy o6ecneyeHnmn paBHbIX 3HAYEHUIN KO3 DULNEHTOB
LyMa NpUemMHUKOB NPsSIMOro U 06paTHOro kaHanos
pagmnocssiau

npu obecneyeHnn B NPSMOM 1 06paTHOM KaHanax
pagmocBsA3M 04MHAKOBOroO KayecTsa npuema

16

MynsTnananasoHHbI KOMBanHep Ha
6aszosou ctaHumm (BC) cuctemol GSM
(Global System for Mobile)
ncnonb3yercs

ansa npeobpasoBaHusa YactoTbl nepeaaryunkos 6C B
Gonee BbICOKOYACTOTHbIV Anana3oH

Ansi pasgeneHns LndpoBbIX MOTOKOB, NOCTYNakoLLMX
OT pasHblX MOBUNbHLIX cTaHumn (MC)

ANs CYMMUPOBaHMS LIMGPOBbIX MOTOKOB,
npegHasHayeHHbIx ansi pasHbix MC

ONsi CyMMUPOBaHUS CUrHAINoOB Pa3HbIX 4acToT OT
Heckonbkux nepegatymkoB BC 1 nogaym nx Ha ogHy
aHTEHHY, a Takke AN1a pacnpeaerneHns CUrHanos
pasHbIX YacTOT OT aHTeHHbl BC Ha HeckonbKko
npnemHmkos bC

17

BkntoueHne manoLwymsiiero
yeunutens (MLUY) mexay npnemHom
aHTEHHOW M NPUEMHbIM PaguoTPaKTOM
6aszoBon ctaHumm (BC)

yBenuuMBaeT JanbHOCTb Npsmoro kaHana (Downlink-
KaHana) paguocssan

yBenuumBaeT AanbHocTb obpaTtHoro kaHana (Uplink-
KaHana) pagmocBssu

yBenuMymMBaeT AanbHOCTW NpsiMoro kaHana (Downlink-
kaHamna) n obpartHoro kaHana (Uplink-kanana)
pagmoces3mn

He n3meHsieT ganbHocTen npsamoro kaHana (Downlink-
KaHana) n obpatHoro kaHana (Uplink-kaHana)
pagnocBs3n
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KoHTponnep 6asoBbix cTaHumn (Base YCTaHOBJIEHME TONTOCOBbLIX U MAKETHBLIX N COEANHEHUI B
Station Controller — BSC) cuctemsbl cBoel noacucteme 6a3oBbIx cTaHUu (Base Station
MobunbHom cBs3n GSM (Global System — BSS)

System for Mobile) o6ecneunBaet pasbeauHEHNE rofToCOBbIX Y MAKETHbIX M COEAUHEHWUN B
ceoen BSS

yCTaHOBINEHWE, NogaepKaHne u pasbeanHeHme
rofI0COBbLIX W NaKeTHbIX U coeguHeHui B ceoen BSS
YCTaHOBINEHNE 1 NoaAEPXKaHNE rofTOCOBLIX U MaKETHbIX
1 coeanHeHun B ceoen BSS

19

LleHTp KoMMyTaumm mobunsHoM cBA3N KOMMYTaLMIO CUrHaNoB CBOeW noacucTeMbl 6a30BbIX
(Mobile Switching Center — MSC) ctaHumi (Base Station System — BSS) v BHeLWHNX
cuctembl GSM (Global System for ceTen (TenedoHHON ceTn obLLero Nonb30BaHUA —
Mobile) o6ecneunBaet TdhOI, ceTen gpyrux onepaTtopoB COTOBOW CBS3U U
T.Nn.)

KoMmmyTaumto curHanos TOrT

kommyTauumto curdHanos T¢pOIT n ceten gpyrunx
onepaTropoB COTOBOW CBSI3U

KOMMYTaLMIO CUrHaroB CETEN ApYrnx onepaTtopoB
COTOBOW CBS3MU

20

TpaHckogep cMcTeMbl MOOUITLHON npeobpa3oBaHne ckopocTen LMPOBLIX CUTHAIOB
cBsA3n GSM (Global System for Mobile) 64 kbut/c n 13 KOUT/C NpK B3aMMOAENCTBUM LEHTPA
obecneymBaet KoMMyTaumm mobunsHon ceasm (Mobile Switching
Center — MSC) 1 koHTponnepa 6a30BbIX CTaHLMI
(Base Station Controller — BSC)

cornacoBaHme ypoBHEN MOLLHOCTEN LIMPOBbIX
curHanos npuv B3anmogenicteun MSC n BSC
CornacoBaHvne BpEMEHHbIX XapaKTEPUCTUK LUPOBbIX
curHanos npuv B3anmogenicTeun MSC n BSC
npeobpa3oBaHume CKOPOCTEN LINMPPOBLIX CUrHANOB
100 k6but/c n 10 kbuT/c Npn B3aumoaenctenm MSC u
BSC

oakrwdE

8.

9.

10.

11.
12.
13.

14.1.2. Jxk3aMeHAIlMOHHBIE BONPOCHI

HUcropust passutust CMC. TTokonenus CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).

[TpuHIIMIT MHOXKECTBEHHOTO JIOCTYIIA C YaCTOTHBIM paszziesieHreM kaHnaios (FDMA).

[TpuHIMIT MHOKECTBEHHOTO JIOCTYIA C BpEMEHHBIM pazjeieHueM kananos (TDMA).

[TpuHIIMIT MHOXKECTBEHHOTO JIOCTYTIA C KOJIOBBIM paszeiienneM kaHainoB (CDMA).

[TpunHIMI coBMeneHHOro MHOKecTBeHHOTO fAoctyna (TDMA/FDMA).

Amnanorosasgs UM u ananoroas ®M. [loMexo3alUIIEHHOCTh 110 OTHOIICHHUIO K TEIJIOBOMY IIyMy M
MEMIAIIIEeMy CUTHATYy. AHAIUTHYECKas CBSA3b MEKIy OTHOIICHUSIMH CUTHAJ/IIIYM U CUTHAJI/TIOMeXa Ha
BXOJI€ M BBIXOJIE JIEMOIYISITOPOB (IETEKTOPOB).

. Auddepenunanshas (oTHOocuTenbHas) OuHapHas (asoBas manunysiuusg (DBPSK). ®azosas

HEOJHO3HAYHOCTh Npu npueme. KorepeHTHas um HekorepeHTHas aemonayisuus. CTpykTypHas cxema
MoJieMa.

KBanparypnas ¢daszoBas Manunymsiuust (QPSK), ¢da3oBas HeoqHO3HAYHOCTH MpU  IpHUEME.
Huddepennnansras kBaaparypHas ¢aszosas manunynanus (DQPSK). CtpykTypHble cXxeMbl MOJEMOB.
Jupdepennnanshas KBagparypHas (aszoBas MaHUnynsius co casurom n/4  (=n/4 QPSK).
CrpykTypHas cxema MojieMa.

Manunynsiuus ¢ MuHUManbHbIM caBurom (MSK). IMayccoBckas MaHuUMynAnus ¢ MHUHUMAJbHBIM
casuroMm (GMSK). CtpykTypHble cXeMbl MOJIeMOB. D((HEKTUBHOCTh MCIOIb30BaHUS MOJIOCHI YaCTOT.
CriexTp MOIynTupoBaHHOTo curHaia. OdecrneueHre KOMIAKTHOCTH CIIEKTPA.

KBanparypnas ammuintynaas Monyssius (QAM). CTpyKTypHBbIE CXEMbI MOJIEMOB.

Oco0eHHOCTH ceTel ¢ MaKpOCOTOBOM, MUKPOCOTOBOM, TUKOCOTOBOM CTPYKTYpOIi.

Buner cranumii cetu: nenrpanbHas (LIC), 6a3oBas (BC), mobunbaas (MC). LlenTpsl KoMmyTanuu
MOJIBMXKHOM CBsI3U. LIeHTpBI ynpaBieHus 1 00CIyKUBaHUSI.
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14.0coGeHHocTH pabOTHl MOOMIJIBHBIX CHCTEM: ayTeHTHU(UKalus aOoHeHTa, Iepegada (X>HIOBEP)
aboHeHTa mipu aBwKeHuu oT onHor BC x apyroit BC. Buabl u opranuzanus yCciIyT, MpeaoCTaBIsIeMbIX
B CIIP.

15.0pranmsarnus smHuid cBsizum bC-MC, MC-BC. Oco0eHHOCTH pacnpoCTpaHEHUs PaIUOBOIH TPH
pa3UYHOM penbede MEeCTHOCTH, B TOPOJCKUX YCIOBUAX. [IOHATHS pacCTOSHUS «IIPSIMON BUAMMOCTH
(LOS - Line Of Sight) u orcyrctust «upsmoii Bugumocti» (NLOS — Non Line Of Sight). Beictpsie u
ME/JICHHbIE 3aMHUpaHUs CUTHaja. [IpUYMHBI M CTaTUCTHYECKOE OMHMCAHUE MEIJICHHBIX M OBICTPBIX
3amupanuii paguocurnana B CCIIP.

16.Mozgens Oxamypbl MO pacdyeTy MEIMAaHHOTO 3HAueHHs MOIIHOCTH IPUHMMAEMOT0 CHTHajla Ha
JUIMHHBIX Tpaccax. YUeT XxapakTepa cpelibl Ha 3aTyXaHHUe PaHOBOJIH.

17.Monens Oxamypsl-Xara 1o NpeAcKa3aHUI0 YPOBHS IPUHUMAEMOIO CUTHAja Ha JUIMHHBIX Tpaccax.

18.0cobennoctu kopoTkux Tpacc. Monens Yonduma-Hkeramu 1j1st MallbIX COT.

19.I1po6nemMbl  3IEKTPOMArHUTHOM COBMECTUMOCTH B COTOBBIX ceTsX. JlomycTuMoe OTHOIIEHHE
cur”aji/moMexa (curHaja/unrepdepeHius) Ha Bxone npueManka MC.

20.TeppuropuanpHoe miuaHupoBanue. lloHsATHE KiacTepa, YacTOTHBIE TPyHmbl. Pacuer a0mycTHMOro
paccrossHuss Mexay BC ¢ oaIMHAKOBBIMM YacCTOTHBIMM IpYIIIaMH B OJHOPOAHOM MOJENN COTOBOH
cBs3U. Pacuer pasmepHoCTH KilacTepa.

21.YacrotHoe Iu1aHupoBaHMe. J(Mama3oHbl 4acTOT, BbIIEIEHHBIE AJISI CHCTEM IOABMXKHOM pPaHOCBS3H.
[Tnan wacror anamoroBoi cucremMbl NMT-450, udpossix cuctem GSM-900, GSM-1800, GSM-1900.
Yucno nymiekcHelx kaHayoB. OmpeneneHune MakCHMMaldbHOTO 4YMCla 0OCITY)KMBaeMbIX a0OHEHTOB B
core.

22.PacyeT MOIIHOCTM WLIyMa U OTHOIIEHUS CHUrHaJ/lIyM Ha Bxoae npuemHuka MC. Ompenenenue
OTHOIIICHUS CUTHAJI/IITYM B aHAJOTOBOM KaHaJe.

23.0mpeniesieHue BEPOSTHOCTH OIIMOOK B IM(poBoM KaHase. CBA3b MEXIY BEPOATHOCTBIO OLIMOOK M
OTHOILICHWEM CHUTHAI/IIyM mpu wucnois3oBannd B CMC pagMoCHrHANOB C pPa3IUYHBIMUA BHIAMH
MOZIYISALUH.

24 BiusiHuEe YaCTOTHO-CEJICKTHBHBIX 3aMHPAHUN Ha KadeCTBO CBS3W. MeETOABI CHIDKEHHS BIUSHHS
YaCTOTHBIX 3aMUPAHUI: IPOCTPAHCTBEHHO-PA3HECEHHBIN IIpUeM; repegada-pueM ¢ UCIOoJIb30BaHUEM
MEJIEHHBIX CKaYKOB I10 YaCTOTE; SKBaJIal3UHL.

25.ITonsTue Tpaduka, cpelHel HHTEHCUBHOCTH BBI30BOB, CPEAHEN MPOIOIKUTEIBHOCTH 00CTyKUBaHNU,
CpenHell MHTEHCHBHOCTH Tpaduka. Monmens Dprnanra B ¢ oTkazamu [UIsi OIIEHKH €MKOCTH COTOBBIX
CHCTEM MOOUIILHOM CBSI3H.

26.0Opranuzanusi CoeMHUTENbHBIX paaunopeneiinsix nuauid (PPJI). Mcmonb3yeMblie nuamna3oHbl 9acTOT.
CrpykrypHas cxema PPJI. Oneprernueckue napamerpst PPJL.

27.Pacuer ycroitunBocTH cBsizu CMC.

28.TpaHKOBble (TpAaHTUHIOBBIE) CHUCTEMBbI CBs3U. IllpuHIMI paboOThl, BO3MOXKHOCTH, TEXHHUYECKHE
XapaKTePUCTUKH.

29.Ananorossiit crangapt CMC NMT. [Ipuniun paboTbl, BO3MOXKHOCTH, TEXHUUECKUE XapaKTEPUCTHKH.

30.IHudposoit crangaptr CMC GSM. I[Ipuniun paboThl, BO3MOXXHOCTH, TEXHHYECKHE XaPaKTECPUCTUKH.
JlocToMHCTBA U(POBBIX CTAHAAPTOB 110 CPABHEHUIO C AaHAJOTOBBIMHU.

31.IToctpoenne mudpoBoro noroka npu TDMA: monsTHe OkHa, Kajapa, MYIbTHKAIpa, CylepKaapa, ux
JUTUTENIHOCTU. THUIIBI OKOH M UX CTPYKTypa. dusnueckue KaHaibl.

32.Jlormueckue KaHambl Tpaduka ¥ yrpaBieHHs. Buabl JOrmuecKkux KaHaoOB CBsi3u. OpraHu3amus
JIOTUYECKUX KaHaJlOB C TOJHOM M TOJIOBUHHOM CKopocThto. OpraHuzanus KaHaJIOB YaCTOTHOM
cuHXpoHu3auu. Opranuzanys 00X KaHaJOB YIPABJIECHUS U COBMEIICHHBIX KaHAJIOB YIIPABJICHUS.

33.00ecmeuenne Oe3omacHOCTH cBsi3u B craHgapre GSM. AyreHTudwukaius W HISHTHDUKAIUS
aboHeHTa, 00ecredeHne CeKPETHOCTH.

34.dyukumoHansHas cxema cetd cBsa3u GSM. Ctpykrypa cinyx0 B cranaapre GSM.

35.Ctpykrypa u Texanaeckue napamerpst bC u AC.

36.PannoobopynoBanue u koutposuiep bC. CocraB un pabora 1ieHTpa KOMMYTAllMU TOABHXKHON CBSI3U U
[IEHTpa yNpaBJIeHUs U 00CITy>KUBAHMUS.

37.IlonsiTue opbuTaIbHON KOHPUrypanuu UCKyccTBeHHbIX ciyTHUKOB 3emin (MC3) rmobansubix CIICC.
Opobutet UC3 (LEO, MEO, HEO, GEO) u ux xapakrepucTHKH. 30HbI 0OciyxuBanus. 11lnro30Bbie
3eMHBIE CTaHLIUH.
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38.ITpunuun aetictBus u xapakrepuctuku cucteM CMC Iridium u Globalstar.

39.0c00eHHOCTH pacIpOCTpaHEHUsI PAJAMOBONH B CIIyTHUKOBOM pajauokaHaine. IlormomeHue >Hepruu
cUrHana B armocdepe.

40.OHepreTuyecKkuil pacueT CIYTHUKOBBIX CHCTEM CBSI3U C TOABWKHBIMH oOOBekTamMu. [luarpamma
ypoBHE# MoutHocTH TMHUM cBA3U 3emist-MC3, MC3-3emus.

41.Mertonbl moBbiieHus: emxkoctd CMC. PasButne mioGanpHOM wuH(popmarmoHHoi cucrtembl (I'MC)
MOJIBMXKHOM CBSA3M M nepcnekTuBHbIX CMC.

14.1.3. Bonipochl Ha caMONOATOTOBKY M T€MbI ONPOCA HA 3AHATHSAX

CucTemMbl IOJABUIKHOM CBSI3U MEPBOT0, BTOPOTO, TPEThero U uerBeproro nokonenui (1G, 2G, 2,5G,
3G, 4G). Ux 0COOCHHOCTH M TEXHHUYECKHE MapameTpbl. MHOXKECTBEHHBIX JOCTYINOB C YacTOTHBIM
(FDMA), c¢ BpemenusiMm (TDMA), ¢ komoBeiM (CDMA) pasnenenueM kaHajioB. COBMEIICHHBIC
MHOKECTBEHHBIE JOCTYIIBI.

Cetn C MakpoCOTOBOM, MHKPOCOTOBOM M IHKOCOTOBOM CTpyKTypor. CBeleHus o
MEXIyHApOIHBIX, (efepalbHbIX W peruoHanbHbIX craHgaprax Ha CMC. Buapl craHuuii ceTtu:
nentpanbHas (L[C), 6a3oBas (bC), moounsnas (MC).LleHTpsl KOMMYTAIIUU TTOABMXHOU CBs3U. LIeHTpHI
yIpaBieHUs. ¥ oOCIyKuBaHUs. AyTeHTH(UKALUA, XOHA0BEp, poyMUHr aboneHTa B CMC. Bunsr ycmyr,
npenocTabiisieMbix B ceTax CMC.

OCOOEHHOCTH paclpOCTpPaHEHUs] PAAMOBOIH MPH Pa3IMYHOM peibede MecTHOCTH. BwicTpbie n
MeJIeHHbIe 3aMupaHus curHana mnpu apwkeHnn MC. Mozaenu Oxamypsl, Oxamypsi-Xara u Yonduiia
Wkeramu 1o npeacka3zaHuio ypoBHS CUTHajia B OOJBUIMX U MaJIbIX COTaX.

[TpoGnembr  snexTpomMarHutHOM coBMectuMocTd (OMC). TepputopuanbHoe MIaHUPOBAHHE.
KracTep u ero pa3mMepHOCTh, YacTOTHBIE TPpyIIb Kiactepa. [Tapamerp «Signal Interference Ratio» (SIR),
ero pacuer. YacroTHoe manupoBanue. [lmaner yacTot: ananoroBoi cucteMbl NMT, miudpoBoii cucTeMbl
GSM. Onpenenenrne MaKCHMAIIBHOTO YHCIa 00CITYy)KUBAeMBIX A0OHEHTOB B COTE.

Huddepenunansuas  (oTHocuTenbHasi) OunHapHas  ¢azoBas  Manunymsiuus  (DBPSK).
KBagparypnass ¢daszoBas manunymsmus  (QPSK).  JIuddepenumansHas kBagparypHas — (a3oBast
Manunymauus (DQPSK). Auddepenunansias kBagparypHas ¢dazoBas MaHUNyIAnus co casurom [1/4
(I/4 QPSK).Mauunynsimust ¢ MuHuManbHbIM — ciaBuroM (MSK). TayccoBckas MaHUMYISIHUS C
MuHuManbHbIM caBuroM (GMSK).KBanparypuas ammmryanas monynsuus (QAM).KorepentHas wu
HEKOTepEHTHAas AEMOAY/ISALUS Pa3InYHbIX BUI0B MOAYJISALIUN.

[Tpsimolt u  oOparHbIi  KkKaHambl cBsi3u. OlleHKa 4YyBCTBHUTENbHOCTH TpueMHuka MC u
ko3 dunrenta mryma bC ¢ yuetoM BHEHMIHMX U BHYTpeHHHMX LIymMoB. KauecTBo g poBoil pagrocBssu.
IIponyckHass cnocoOHOCTh IMdpoBoro kaHama cBsa3u. [lomoca HaiikBucra. Ilpenen IllenHoHa.
O} PeKTUBHOCTH UCTIOIB30BAHUS

[Tonstue Tpaduka. Pacyer OCHOBHBIX HapamMeTpoB TpaduKa CeTU: CpeiHel HMHTEeHCHBHOCTU
BBI30BOB, CpEIHEN MPOAOJKUTENBHOCTH OOCITY)XMBaHHS, CpelIHEW WHTEHCHUBHOCTHU Tpaduka. Monenb
Opinanra B ¢ otkazamu nis ouenku eMkoctn CMC.

Opranmzanus paauopeneiasix u  onTtoBookoHHBIX CJI. CrpykrypHas cxema CJI. Pacuer
ycroitunBoctu coequnenus st CMC.

OyuknuoHanbHast cxema cetu GSM, cayxObl, TexHuuyeckue mnapamerpsl bC u MC.
Pamnoo6opynoBanne u koutpomiep bC. FDMA/TDMA noctyn. OkHO, Kaap, MyJIbTHKAAP, CyMepKap.
YacroTrHble, (Qu3nyeckue, Joruueckue KaHanbl. KaHanbl CHHXpPOHM3AalMM W YIPaBJICHHUS.
Aytentudukanus u uAeHTUukanus aboHeHTa. TpaHKOBBIE CHUCTEMBI CBSI3U. B03MOXHOCTH,
TEeXHUYECKHE XapakTepucTuku. AHanoroBelii crangapr CMC NMT. Bo03MOXHOCTH, TEXHUYECKHE
XapaKTepUCTUKU. JJoCTOMHCTBA IM(POBBIX CTaHIAPTOB.

[Tonsitue opOuTanbHON KOHPUrypanuu McKyccTBeHHbIX crmyTHUKOB 3emin (MC3). Opoutet UC3
(LEO, MEO, HEO, GEO). I'mo6anbnas cBs3b uepe3 C3, 30HbI 00CIy:KUBaHUs. XapaKTEPUCTHKU CHCTEM
Iridium u Globalstar. Oco6eHHOCTH pacTIpoCTpaHEHUs PAIUOBOJH B CITYTHUKOBOM pajinoKaHaje. MeTompl
nosbiteHus: eMmkoctu CMC. I'mo6anbsHast nunpopmanmonnas cucrema (I'MC), mecto Poccun B TUC.
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14.1.4. Tembl fOMALIHUX 32JaHUI

Pacuer 30H 00cnyXMBaHUS MEPEIATYNKOB METPOBBIX BOJH.

Mogenu mpenckasaHusi YpOBHS CHTHANA JJIsl OMpEAENCHUS 30H OOCTYKHBAHHS NJISI COTOBBIX
CHUCTEM ITOJBUXHOU CBS3U.

DNEKTPOMAarHuTHAsE COBMECTUMOCTh M OCOOEHHOCTH YaCTOTHOTO IUIAHHPOBAHHS B COTOBBIX
CUCTEMax MOABUKHOM CBS3H.

[IIymOBBIE XapaKTEPUCTHUKHA M SHEpreTudeckas 3((EKTHUBHOCTh COTOBBIX CHCTEM CBS3U TIPH
Pa3IMYHBIX BUJIaX MOLYIISLUU.

Tpaduk 1 eMKOCTh COTOBBIX CUCTEM MOOMIIBHOM CBSI3H.

Pacuer nuarpamMm ypoBHEW NepCOHATBHON CITyTHUKOBOW CBSI3H.

14.1.5. 3auér
(I0mycK KypcoBOIo0 MPOEKTA K 3alIHUTe M0cje NPOBEPKH PYKOBOAUTEIEeM NPOCKTHPOBAHHUS)
Pa3zpaboTka CTpPyKTYpHOM cCXeMbl M pacueT IapaMeTpoB CHCTEMbl MOOWJIBHON CBSI3U B
COOTBETCTBHUM C TEXHUYECKUM 3aaHueM (T3) Ha KypcoBO€ IPOEKTUPOBAHUE.
CooTBeTcTBHE MOSICHUTENBHOM 3aIIUCKU K KYpCOBOMY IPOEKTY B COOTBETCTBUU C TPEOOBAHUAMM
«O6pazoBarensHoro cranaapra Byza OC TYCVYP 01-2013».

14.2. TpeOoBaHUS K OLIEHOYHBIM MAaTEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbSI M HMHBAIUAOB MPETyCMOTPEHBI
AOHNOJHHUTEIBHBIC OLICHOYHBIC MAaTCpHaJibl, IICPCUCHb KOTOPBIX YKa3aH B Ta6JII/III€ 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pPOBbs U UHBAIUOB

KaTeFOPI/II/I BI/IIII)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI:I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, TUCBMEHHBIE CAMOCTOSATENLHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[MpenmyiiecTBEHHO MUCHMEHHAS
HpoBEpKa

C HapyleHUsIMU
ciryxa

C HapylmieHHUAMHAU CO6€C€,I[OBaHI/IC I10 BOIIpOCAaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIPOC IO TEPMUHAM (MHIMBUYaIbHO)
C HapymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AUCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiecTBeHHO pOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMHU UCXOS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeTogu4yeckne peKoOMeHAAIMH M0 OLleHOYHBIM MaTepHAaJIaM ISl JHUI[ C OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

Jis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBbSI M WHBAJIMIOB TIPEIYyCMAaTPUBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEICTB, a8 UMEHHO:

— B Ie4aTHOM (opme;

- B Ie4aTHON (hopMe C YBETUUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM UYTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- Ipe0CTaBlICHUE 3aJJaHHsI C UCIIOJIb30BaHUEM CYp/I0IIepPeBOIa.

JluiaM ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pOBbsI M MHBAJHJaM yBEJIMUYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux OOyYaromuxcsi MpeaycMaTpUBaeTCs
nocTtynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, a8 UMEHHO:

— MMCbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;
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- MPEJICTABICHUE OTBETOB YCTHO.

[Tpouienypa OICHWBAHHS PE3yIbTaTOB OOYUEHHUs JIHII C OTPAHMYEHHBIMA BO3MOXKHOCTSIMH
30POBbSl ¥ MHBAJHJIOB 10 TUCIHUIUIMHE IMPEIyCMaTpPHBAET MpPEIOCTaBICHHE WHpopManuu B (opmax,
aJIalTHPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbS M BOCIPUATHS HH()OPMALIHH:

JIJ1s1 JIM1 ¢ HAPYUIEHUSIMM 3PeHHUsI:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- 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 Ie4aTHO (hopme.

[lpr HEOOXOMUMOCTH JUIS JIMII C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbS M HMHBAJIHJIOB
MpoLeAypa OIICHUBAHUS PE3YABTATOB OOYUYCHHUS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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