MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUNCKOM ®EJEPALINU
®denepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIETO 00pa3oBaHUs
«TOMCKHWH I'OCYJAPCTBEHHBIA YHUBEPCUTET

CUCTEM YIIPABJIEHUA U PAIUODJIEKTPOHUKN» (TYCYP)
YTBEPXJAIO

IIpopexTop no y4eGHoii padore

ILE. Tposin
« 05 » 07 2016 r.
PABOYAS TIPOTPAMMA YYEBHOM JUCIHUAIIINHBI
«CeTH M cucTeMbl MOOMJILHOM CBSI3M»
YpoBeHb 0CHOBHOI 00pa30BaTeIbHOM NPOrPAMMBI . aKademMuuecKuil daxkaiaspuam
HanpasJ/ieHue MoAroTOBKM:
11.03.02 — «Hnghokommynukayuonnvie mexHonocuu U CUCHMEMbl CEsA3U»
HMpoduan: Cucmemvt modunbHOI 633U
®opma o0yueHMsA: OuHAA
daxyabrer: PT® (padouomexnuueckuii)
[podpunupyromas xkadenpa: TOP (menekommynukayuii u 0CHO8 paouomexHuKu)
ObecneynBawmas u Bpinyckawmas kagenpa: PTC (paduomexnuueckux cucmem)
Kypcsri: 4 Cemectpsl: 7, 8
Y4eOnbiii mu1an Hadopa 2016 r. u mocJieyHIHUX JieT
Pacnpenesienue paGouero BpeMeHu
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Ne Buae! yue6Hoii paboThI g g § £
= = I~ =
5} 5} =
o o =
1. Jlexuuu (JI) 36 32 yac.
2. JlaGopaTopusie padoTts! (JIP) 24 24 yac.
3. IpakxTnueckne 3ansitust (113) 24 14 38 qac.
4. KypcoBoii IpoeKkT - KOHTPOJIb CAMOCTOSATEJILHOMI 10 10 qac.
pa6oTsl (KII-KCP) cTynenToB (ayAnTOpHbIii)
5. Bcero ayTuTOpHBIX 3aHATHIH (Cymma 1-4) | 84 24 108 yac.
6. U3 uux B uHTepakTUBHOH popme | 21 21 yac.
7. CamocTtosiTensHas padora (CP) crynentos 60 84 144 qac.
8. Bcero (0e3 3x3amMeHa) (Cymma 5,7) | 144 108 252 qac.
9. CP Ha moATrOTOBKY M c1a4yy IK3aMeHa 36 36 yac.
10. | OOmasi TPyA0EMKOCTH (Cymma 8,9) | 180 108 288 yac.

(B 32a4€THBIX €IMHUIIAX) 5 3 8 3ET
3auyert: 8 cemectp Ju. 3a4er: 8 cemecTp
IK3aMeH: 7 ceMecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JIncer corjiacoBaHui

PabGouass mporpamma coctaBieHa ¢ yderom TpeboBanuii DenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro craHgapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKHU
11.03.02 «MH)OKOMMYHHKAITMOHHBIE TEXHOJOTUH U CHUCTEMBI CBSI3H», YTBEPKICHHOTO MPHKA30M

Muno6puaayku Poccun Nel74 ot 06.03.2015 r.,
paccMoTpeHa U ofoOpeHa Ha 3acemanuu Kadenpbl paauorexauueckux cuctem (PTC) 01 urons 2016 1.,

npotokoi Ne 9.

Pazpaboruuk: 3aB. kadenpoit PTC Menuxos C.B.

3aB. obecrieunBaronieil u Beimyckarwomen kadenpoiit PTC Memuxos C.B.

Pabouas mporpamma coriacoBaHa ¢ ¢akynbTeToM H mpoduimupyromiei kadenpoil HampaBleHUS
MOATOTOBKH.

Jexan PTD [Tonosa K.1O.

3aB. mpodunupyrouieit kapeapoit TOP Hemunos A4
DKcneprT:

Houent xadenpsr PTC Konorpusos B.A.
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1. Ienu u 3apaun AUCHATLIMHBI «CeTH U CUCTEMBI MOOMIBLHO cBsi3n» (CCMC)

lenn JUCHMIUIMHBL: W3y4YeHHE CTYJACHTAMH OCOOCHHOCTEW TIOCTPOSHHS W TPHHIUIIOB PaOOTHI
COBPEMEHHBIX CETCH U CUCTEM CBS3U C MOJBWKHBIMU 00bEKTaMH; M3YUCHHUE METO0B pacyeTa YaCTOTHOTO IUIaHa,
MapaMeTpoB MPOIYCKHOH CIIOCOOHOCTH M JHEPIeTUYCCKHX IapaMEeTPOB ammapaTypbl, H3ydeHHE METOJIOB
MPOCKTUPOBAHUSI PA3IUYHBIX CETEH U CUCTEM CBSI3M U HA OCHOBE THIIOBOM ammapaTyphbl

3amayr TUCIUILTUHBL OOYyYEHUE CTYACHTOB KOMILICKCHOMY TEXHUYECKOMY MBIIUIICHHIO Ha TpHMEpax
pa3bopa MPUHIIUIIOB MOCTPOCHHUS W pa0OThl COBPEMEHHBIX AJICKTPOHHBIX CETEH M CHUCTEM CBSI3U C IMOJBHXHBIMHU
00BEKTaMH; O3HAKOMJICHHE CTYACHTOB CO CTaHIapTaMd B OOJAaCTH COBPEMEHHBIX CHUCTEM MOOWIBLHOW CBS3H,
¢dopmupoBaHue TMPOPECCHOHANBHBIX KOMIICTCHIMI IO HAMPABICHUIO TIOATOTOBKM B COOTBETCTBHH C
TpedoBanusaMu «OCHOBHOM npodeccHoHaNbHONW 00pazoBaTeasHOM nmporpammeny (OITOIT).

2. Mecto nucuuniinnsl B cTpykType OIIOIT

Juctummuaa CCMC siisietcss 00s13aTeIbHON JUCIUIUIMHOW BapHaTUBHOM uacTu Oynoka bl ydeOHoro
mwrana (b1.B.O/1.11) u ee nzydeHnue CTpOoUTCS Ha OCHOBE 3HAHUS CTyJEHTAMH KOMILJIEKCA BOIPOCOB, N3YUEHHBIX B
nucuuIuiuHax: Teopusi BepOsSTHOCTEH M MaTeMaTHuecKas craTucThka,; CurHaisl snekTpocBs3u; OOmast Teopust
CBsI3W; BrrumcnurenpHas TexHUKa ¥ WHPOpMauoHHBIE TexHonoruu; Lludposas oOpaboTka curHanoB; OCHOBBI
MOCTpOeHUsI NHPOKOMMYHHUKAIIMOHHBIX CHUCTEM U CETeH; DJIeKTpOMarHUTHBIE IOJISl U BOJHBL, PacmpocTtpanenue
PaAMOBOITH M aHTEHHO-(pHUAECPHBIE YCTPONCTBA CUCTEM MOOWITFHOM CBsI3H; ; Pammonepenaronme ycTpoicTBa CHCTEM
MOOWJIBLHOW CBs3M; PanuonpuemHble yCTpPOHMCTBAa CHCTEM MOOWJIBHON cCBs3u; [IpukianHbie MaTeMaTHUECKUE
METOJBI B PaJUOTEXHUKE U aBTOMATHKE; TEOpeTHIEeCKUE OCHOBBI CHCTEM MOOMIILHOHN CBSI3H.

3HaHusA, monydeHHble Tpu u3ydeHuH aucuuiuimHbl CCMC, HOKHBI CIOCOOCTBOBATH OBJAICHUIO
MaTepHajaMyd TMOCIeNYIoMMX AUCUUIUTUH: CHUCTeMbl MOOWIIBHOW CBSI3M HAa OCHOBE HIYMOIOJOOHBIX CHUTHAJIOB,
YcrpoticTBa ipeoOpazoBanust 1 00pabOTKH MHPOPMAIMK CHCTEM MOOHMIBHON CBA3U; YUueOHO-MCCIIeI0BATENIbCKAS
paboTa CcTyIeHTOB.

Huctmmmuaa CCMC  siBrisieTcss OAHON W3 BEAyIIMX B MPO(ECCHOHATHHOW IOATOTOBKE CTYACHTOB-
0akanaBpoB — B HEH paccMaTpHBAIOTCS MPUHLUIBI PEIICHUSI BOIPOCOB, KOTOPHIC BO3HUKAIOT TMepes OakaiaBpamu
HampaBneHuss moxroroBkn  11.03.02 mo mpodmmro  «Cuctempl MOOWIBHON CBSI3W» B IPOIECCE UX
npodecCuOHANBHON AEATENBHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHA TUCHHUIIIHHBI

IIpouecc n3yveHnss AMCHUILIMHBI HATIPABJIEH HA GOPMHUPOBaHNE CJETYIOINX KOMIETEHIMIA:

TOTOBHOCTBIO K KOHTPOIIO COOTBETCTBHSI pa3pabaThIBAEMBIX MPOEKTOB W TEXHHUYECKOW JOKYMEHTAIUd
CTaHapTaM, TEXHUYECKUM YCIOBHSM U IPYTUM HOpMaTHBHBIM jokymeHTam (ITK-12);

YMEHHEM OCYIIECTBISTh TIEPBUYHBIA KOHTPOIb COOTBETCTBHUS pa3pabaThIBaEMbIX MPOEKTOB M TEXHUYECKOM
JIOKYMEHTAIIMH HAI[MOHAJIBHBIM W MEXK/IyHAPOIHBIM CTaHAapTaM U TeXHudeckuM periamentam (ITK-14).

B pe3yjbTaTe u3ydeHUs! JUCHUATUIAHBI CTYIEHT T0JIKEH:

3unamep: npuHIMIBI paOOTHl B OCOOCHHOCTH OPraHU3aI[Mi COBPEMEHHBIX CUCTEM MOOHIILHOM CHUCTEM CBSI3H,
CHOCOOBI OIEHKH pPa3MepOB 30H OOCITY)XMBAaHHS 0a30BBIX CTaHIMM, OCOOCHHOCTH YaCTOTHOTO IUIAHUPOBAHWS,
CIOCOOBI pacueTa 3JICKTPOMarHuTHONW COBMECTUMOCTH M OIICHKH TpaduKa B KiIacTepe 0a30BbIX CTAHIINM;

OCHOBHbBIC CTaHIapPThl MOOUJILHOMN CBS3U.

Ymemos: npuMeHsITh Ha IPAKTUKE METO/IBI AHAIIN3A U PacyeTa OCHOBHBIX XapaKTEPUCTUK CHCTEM MOOMILHON
CBSI3Y,

Ha OCHOBE TEXHMUYECKHX XapaKTEPHCTUK HMEIOIICHCS ammapaTypbhl pa3padaTbiBaTh M BHEIPATH
COOTBETCTBYIONIYIO TEXHUYECKOMY 33JaHHUI0 CTPYKTYpYy KJacTepa CHCTEMbl MOOWIBHOH CBS3H C y4ETOM
AKOJIOTHYECKON OE30I1aCHOCTH;

MPOBOANTh HATYPHBIH 3KCIIEPUMEHT 10 HM3MEPEHHIO OCHOBHBIX XapaKTEPUCTUK 0a30BBIX M MOOUJIBHBIX
CTaHIHNH.

Bnademp: niepBUYHBIME HaBbIKAMH HACTPOWKH U PETYJIUPOBKH amiapaTypbl CHCTEM MOOWIILHOW CBSI3U MPHU
MIPOM3BOICTBE, YCTAHOBKE M TEXHUYCCKOW AKCILTyaTallnu.
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4. O0beM IMCHMIIMHBI M BHIbI y4e0HOii padoThI

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4E€THBIX €IMHHUIIBI.

Bun yae6HoI paboTh Beero 4acos CemecTpsl
7 8
AyauTopHbIe 3aHATHS (BCEro) 108 84 24
B tom uncne: - - - - -
Jlexupn (JT) 36 36
JlabopatopHsie paboTs! (JIP) 24 24
Ipaxrraeckne 3ausaTus (I13) 38 24 14
Cemunaps! (C)
Komnoksuywmsi (K)
KypcoBoii IpoeKT - KOHTPOJIb CAMOCTOSTEIbHOI paboThI 10 10
(KII-KCP) cTyneHToB (ayIUTOPHBII)
pyaue 8uowvl ayoumopoii pabomoi
CamocTosiTejbHasi pa6oTa (Bcero) 144 60 84
B ToMm uucne: - - - - -
KypcoBoii npoekT (camocTosiTenbHas padoTa) 84 84
PacuetHo-rpaduyeckre paboTh
Pedepar
Jlpyeue 8udbl camocmosmenbHol pabomol
ITpopaboTka JICKIHOHHOTO MaTepuaa 16 16
IToaroroska k JIP, cocTaBjeHue 1 3al[UTa OTYETA 16 16
ITonroroska x I13 18 18
[ToaroroBka kK KOHTposIbHBIM paboTam (KTP) 10 10
Bua npomekyTOYHO# aTTecTanuu (IK3aMeH) 36 36
OO0111ast TPYA0EMKOCTb, Yac. 288 180 108
3agernsie Enuannpl Tpynoemkoctu (3ET) 8 5 3
5. ConepxaHue TUCHUIIUHBI
5.1. Pa3zgenpl AMCHMIIIMH U BUABI 3aHATHH
=)
g 4
sal .dalsdalgdal 8sa L~ 5
HaumeHoBaHue 5B = § E = % E = ? g g ? & ! g 3
Ne = 8 229 2 w0 2 d 0 | = 29 At oo 2 - 2 | ©opmupyembie
n/n pasiena =3 '}% 5 § = E § = E § 25 § SR £ 2 | xommerenmum
TTUCLMIIIAHBI g o SRS 52 go s o E: 8 r:% 8
S e~ 8- 8= | - < o = =
g 5
g
1 | Wcropus pa3BuTHIL 4 0+0+0+0+4 8 IK-12; TK-14
CUCTEM =4
MOOHIILHOM CBS3U
(CMC).
MeTtoabl
MHOECTBEHHOTO
noctyna B CMC
2 | O0ure MPHUHIUITBI 2 2 1 1+0+2+0+8 16 [K-12; [IK-14
noctpoernss CMC =11
3 | [apameTpsr 2 8 2 2 2+0+2+2+16 36 | [K-12; [IK-14
paavoKaHana. =22
Mongemn
npejicKa3aHus
YPOBHSI CUTHAJIA
ms CMC
4 | Merojpt 2 4 2 1 2+0+2+2+10 25 | IIK-12; 1IK-14
YaCTOTHO- =16
TEPPUTOPUATTLHOTO
TUTAHUPOBAHHS
CMC
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5 | Bunst uugpoBoit 6 8 2 1 2+4+4+0+9 36 | MK-12; T1K-14
MaHHITYJIS TN =19
6 | Pacuer nuHuii 4 4 2 2 2+0+2+2+9 27 | IK-12; TIK-14
CMC mpu =15
3aJaHHOM
Ka4ecTBe
7 | Tpaduk u eMKoCTB 4 4 2 2 2+0+2+2+12 30 | K-12; T1K-14
cotoBeix CMC =18
8 | CoenuHuUTENBHBIE 4 2 1 2+0+2+2+8 21 IK-12; TIK-14
muaun (CJI) =14
6a30BBIX U
LEHTPAITBHBIX
CTaHIIUH,
YCTOWYUBOCTD
COE/IMHEHUS B
CMC
9 | CMC cranmapra 6 16 2+12+0+0+8 44 | TIK-12; TIK-14
GSM. =22
Ocobenroctn
Apyrux
CTaH/IAPTOB.
10 | Cucrembr 2 4 1+0+2+0+0 9 [K-12; T1K-14
TIePCOHANBHOM =3
CITyTHUKOBOH
CBSI3H
Bcero 36 24 24 14 10 144 252
5.2. Conep:xkaHue pa3/iesioB JUCIHUILTUHBI 10 JekuusaMm (J1, 36 yac.)
Ne HanmenoBanue Tpyno- DopMupyeMsble
Coneprxkanue paszziena €MKOCTb,
I/l | pasnena JUCIUIUTNHBI ac. KOMITCTEHIINN
1 HUctopus pa3Butus O0bemM, conep)kaHue, BUABI 3aHATHH U POPMBI OTIETHOCTH 110 4 MK-12; T1K-14
cUcTeEM MOOHIIBHOU JUCIUIUIMHE.
ceszu (CMC). CucTeMsl TOJIBUKHOM CBA3M NEPBOT0, BTOPOTO, TPETHET0 U
Mertopl yeTBepToro nokonenwii (1G, 2G, 2,5G, 3G, 4G). Ux
MHOYKECTBEHHOT'O 0COOEHHOCTH M TEXHUYECKHUE MTapaMeTphl.
noctyna B CMC MHoOXeCcTBEHHBIX JOCTYIOB ¢ yacToTHEIM (FDMA), ¢
BpemeHHbIM (TDMA), ¢ komoBsiM (CDMA) pasaenennem
kaHasoB. CoBMelIeHHbIE MHOKECTBEHHBIE JOCTYTIBI.
2 OO01IMe MPUHIIKIIBI Cetn ¢ MaKpOCOTOBOM, MUKPOCOTOBOH M ITMKOCOTOBOM 2 MK-12; TIK-14
noctpoenust CMC CTPYKTYpO.
CaenieHns 0 MEXTyHapOIHBIX, (peaepasbHbIX 1
peruoHanbHbIX crangaprax Ha CMC.
Buns cranmmit cetn: nentpansHast (LIC), 6a3osas (BC),
mobuspHas (MC).
IleHTpb! KOMMyTalUU OABUKHOMU CBsA3U. LIeHTpbI
yIIpaBJICHUsI U 0OCITy>KUBAHUSI.
Ayrentudukaiys, X3H10Bep, poyMuHr aboHenta B CMC.
Buns! yeayr, npegoctasisieMbix B cetsx CMC.
3 Monaenu OCOOCHHOCTH PACIPOCTPAHCHHS PATHOBOJIH TIPH PA3TUIHOM 2 [K-12; TIK-14
Npe/IcKa3aHus YpOBHs | penbede MeCTHOCTH. BhicTpbie 1 MeIEHHbIE 3aMHUPaHUsI
curnaia gt CMC curHana npu asmwkenunun MC.
Mogenn Oxamypsl, Okamypsl-Xata u Y onduma-lkeramu mo
IIPEACKA3aHUI0 YPOBHsI CHTHAJIAa B OOJBIINX M MAJIBIX COTaX.
4 | MeToabl YaCTOTHO- [TpoGnems! anekTpomMaruutHol coBmMecTuMocTH (OMC). 2 [1K-12; TK-14
TEPPUTOPHUAIIEHOTO Tepputopunansaoe mwiannposanue. Kimactep u ero
ranupoBanuss CMC | pa3MepHOCTb, 4aCTOTHBIE IPYIIIBI KJIacTepa.
[Mapamertp «Signal Interference Ratio» (SIR), ero pacuer.
YacroTHOe miaHupoBaHue. [1naHbl yacTOT: aHATIOrOBOM
cuctembl NMT, nudposoii cuctemsl GSM. Onpenenenue
MaKCHMaIILHOTO YHCIIa 00CITYy)KUBAaEMBIX ADOHEHTOB B COTE.
5 | Bumst nudposoit HuddepenimansHas (OTHOCHTENbHAS) OUHApHAS (a3oBas 6 [K-12; T1K-14
MaHUITYJIILUU manumyJsius (DBPSK).
Ksanparypuas dazosas manunyssiius (QPSK).
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Huddepennuanbras KkBaapaTypHas (pa3oBas MaHUITYJISIUSL
(DQPSK).

JuddepennnansHas KBagpaTypHas (ha3oBass MaHUTYJISIIHS
co casurom I1/4 (IT/4 QPSK).

Manumynsamus ¢ MUHAMaNBHEIM caBuroM (MSK).
TayccoBckast MAaHUITYJISIIUSI ¢ MUHUMAJIBHBIM CABHIOM
(GMSK).

Ksagparypras ammmuryaaas Mogysinust (QAM).
KorepeHTHast 1 HEKOTEPEHTHAS IEMOYIISIHS PA3IUIHBIX
BHJIOB MaHHITYJISIIHH.

Pacuer aunuit CMC
MIpH 3a1aHHOM
KauecTBE

[psimoii u 0OpatHbIil KaHab! cBs3H. OLeHKa 4 MK-12; TIK-14
qyBCTBUTEIbHOCTH NpueMHuKa MC 1 koaddunmenTa nryma
BC ¢ yueTom BHENTHHX U BHYTPEHHHX IIyMOB.

KauectBo nudposoii paguocsssu. IIpomyckHas cnocoOHOCTH
nudposoro kaHana ces3u. [lomoca Hatikucra. [Ipenen
[TerHoHa. D¢ PeKTUBHOCTE HCIIONB30BAHUS PATHOIIONOCH
TIPU Pa3IMYHBIX BUIAX MAHUITYJISIHN.

Tpaduk u eMkocTh
cotoBeix CMC

INonsTre Tpaduka. Pacuer OCHOBHBIX mapaMeTpoB Tpadhuka 4 MK-12; TIK-14
CETH: CpeAHEN HHTEHCUBHOCTHU BBI30BOB, CpeHEN
TIPOJIOJKUTENEHOCTH 00CTY )KUBaHHUs, CPEAHEH
WHTEHCHBHOCTH Tpaduka.

Mogens Opnanra B ¢ otkazamu ans onenku eMmkoctu CMC.

CoenuHUTENbHBIE
suann (CJI) 6a30BBIX
U IIEHTPaTbHBIX
CTaHIIUH,
YCTOMUHUBOCTH
coenunenusi B CMC

Opranuzanus paauopeneiiHpIX 1 onToBOJIOKOHHBIX CJI. 4 [K-12; [IK-14
CrpykTtypnas cxema CJL.
Pacuer ycroitunBoctu coenunenus ans CMC.

CMC crangapra
GSM. Ocobennoctu
JPYTHX CTaHAaPTOB.

®dynkunonansHas cxema ceti GSM, ciyk0bl, TeXHUYEeCKUE 6 MK-12; T1K-14
mapameTpsl BC 1 MC. Pagnoo6opynoBaHue 1 KOHTPOILIEp
BC. FDMA/TDMA noctyn. OKHO, Kaap, MYJIbTHKAJID,
cynepkanp. YacToTHbIC, GU3NIECKUE, TOTHUCCKIE KaHAIBL.
Kananbl cHHXpOHU3AIMH U YIIPABICHUS.
AyTteHTH()UKAINSA ¥ UACHTUDUKAIMI A00HCHTA.
TpaHKOBBIE CUCTEMBI CBSI3U. BO3MOXXHOCTH, TEXHUUECKUE
XapaKTePUCTHKH.

Amnanorossiit ctaggapr CMC NMT. Bo3moxHocTH,
TEXHUYECKUE XapaKTCPUCTUKH.

JIOCTOMHCTBA ITU(PPOBBIX CTAHIAPTOB.

10

Cuctemsl
NepCOHANbHOU
CIIyTHUKOBOM CBSI3H.
[lepcniexkTuBsbl
passurust CMC

[MonsiTre opOHTATLHOM KOH(UTYpALIMK UCKYCCTBEHHBIX 2 [K-12; TIK-14
crirytHukoB 3emiu (MC3). Opoutst UC3 (LEO, MEO, HEO,
GEO). I'mobanbuas cBsi3b uepe3 UC3, 30HbI 00CITyKUBAHUSL.
Xapakrepuctuku cucteM Iridium u Globalstar.
OcoOEeHHOCTH PACTIPOCTPAHEHHUS PAAUOBOJH B CITyTHUKOBOM
paJroKaHaJe.

Metoap! nossittenus eMkoctd CMC.

I'mobansnas nabopManmonnas cucrema (['C), mecto
Poccun B TUC.

5.3. Pa3neJibl IMCHUILTHHBI U MEXKTUCHUIIMHAPHBIE CBSI3H ¢ 00eCMeYHBAIIIMMH (MPeAbITyIIUMHI) H
ofecrieynBaeMbIMH (MOCTETYIOIIMMHA) AUCIHUIIIMHAMHA

Ne HaumenoBanue o0ecrieunBaroInx Ne Ne pazpenoB qaHHOW TUCHUTUIMHEI U3 TaOI.5.1,
/i (IpeapIayIEX) U JUTSL KOTOPBIX HEOOXO0ANMO H3ydeHHEe 00eCcTIeuHBAIOIIUX (TIPESABIIYIINX) TUCLUILIUH,
obecreunBaeMbIX (ITOCIEYIONIHX) a TaKKe UCIO0JIb30BaHKE MOJyYeHHBIX 3HaHUH 1o qucuunaune PYCMC
JMCIHIITHH B o0ecrieurBaeMbIX (MOCIEAYIOMINX) TUCIHMIUIHHAX
1] 2] 3] 4] 5 [ 6 [ 7 ] 8 ]9 ]10
[penpiayniue 1M cCUMNIMHBI
1 Teopus BepoATHOCTEH 1 + + +
MaTeMaTH4eCKasi CTAaTUCTHKA
2 CHTHABI AIEKTPOCBS3H + + + + +
3 OO01wast Teopust CBA3M + + + + + + + + +
4 BeruucnurensHas TeXHUKA U +
WHPOPMAIIOHHBIE TEXHOJIOTHH
5 [{udposas 06paboTKa CUTHAIOB + +
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6 OCHOBBI IOCTPOEHHS + + + + + + +
MHPOKOMMYHHUKALMOHHBIX CUCTEM U
ceren
7 DJIeKTPOMATrHUTHBIE HOJISI X BOJIHBI + + + + +
8 PacnpoctpaHeHue pagnoBOIH U + + + + +
AQHTEHHO-(UICPHBIC YCTPOHCTBA
CHCTEM MOOMIIbHOH CBSI3H
9 Panuonepenaromiue ycTrpoiicTa + + + + + +
CHCTEM MOOHIIBHOH CBSI3H
10 Panuonpuemusle ycTpoiicTBa cucTeM + + + + + + + +
MOOUIIBHOH CBSI3H
11 [IpuknagHble MaTeEMaTHYECKUE + +
METO/Ibl B PaJUOTEXHUKE U
ABTOMATHKE
12 TeopeTuueckue OCHOBBI CUCTEM + + + + + + + + + +
MOOWITBHO# CBSI3H
Hocaeaywomue THCHUILINHBI
1 CucteMbl MOOHIBHOM CBSI3M HAa OCHOBE | + + + + + + + + + +
IIyMOIIOJOOHBIX CHTHAJIOB
2 YcrpoiicTBa mpeobpa3oBaHus U + + + + + + + + + +
006paboTKu HHHOPMAIIUH CHCTEM
MOOWIBHOH CBSI3H
3 Y4eOHo-uccaeIoBaTebCcKas paborta + + + + + + + + + +
CTY/ICHTOB.
5.4. CooTBeTCTBHE KOMIIETEHIIN, (POPMHPYEMBIX NPH M3YYeHUH JUCHHUIJIMHBL, U BUAOB 3aHATHH
Ilepeuens Bupp! 3anstuit DopMBbI KOHTPOJIA
KOMITETEHITHIA JIP I3 KII CP (Oemanuzayus)
TIK-12, I1K-14 + + + + + [IpoBepka xoncmnekra JI; mposepka /13, Tectsl u KTP Ha I13;
npoBepka oTyetoB 1o JIP; mpoBepka paboueit Terpaau nmo KIT

JI — nexuuy; 113 — npakTHueckue u ceMuHapckue 3ausatus; JIP — mabopaTopHsie paboThI;
KII — kypcoBoii mpoekt; /I3 — nomamaue 3aaanus; KTP— kontponbHbie pabotsr; CP — camocTosTenbHas padboTa CTyACHTa

6. Metoanl u ¢popMbI OPranu3anuu o0y4eHust
TexH010rMN HHTEPAKTHBHOIO 00y4YeHHsl NPU pa3HbIX ¢opmax 3aHATHI B yacax (21 yac.)

Jlabopatopusie | [IpaxTnueckue Tpennar
DopMel Jlexuuy, PATOP p Macrep-
paborTsl, 3aHATHA, Bceero
Mertonpt Jac. KJ1acc,
qac. Jac.
qac.
MHHH-J’IGKL{HI/I, TCCThI 5
Pabora B xomaHze 3 3
PemreHue CHTYaIMOHHEIX 33724 6 5 11
HccenoBaTebCKuii METoN 2
WTOro MHTEPaKTHBHBIX 3aHATHIT 6 10 21
7. Jlabopatopubie padorsl (JIP, 24 yac.)
° ° T -
Ne Ne pasnena pyao dopmupyemsle
n/n JUCLUIUINHBI Hanmenosanue nabopaToOpHBIX paboT €MKOCTb,
KOMITETEHIIHU
n3 1abi. 5.1 Jac.
1 1 Uccnenosanne texuomornn FDMA. 4 IK-12; TIK-14
2 5 HccrnenoBanne MSK Monema (kiaaccHdeckuii BApHaHT 4 IK-12; TK-14
W BapHaHT ¢ (Pa30BBIM KOJIEPOM).
3 2,4,9 Cuctema cotoBoii cBsi3u ctangapra GSM-900. 4 MK-12; TIK-14
4 2,4,9 CTpyKTypa JOTHYECKHX KaHAJIOB YIIPABJICHHUS U aJIlTOPUTMBI 4 IK-12; TK-14
¢yHKInoHnpoBaHus cucteMbl GSM.
5 2,4,9 WuTepdeiicel, TepMUHATIEHOE 000pYIOBaHHE, CTPYKTYpa 4 IK-12; TK-14
KaJpoB 1 (OpMHUPOBaHNE CUTHAJTIOB B cTanmapTe GSM.
6 2,4,9 IoaBneHue MeXCUMBOJIBHOM UHTEPhEPEHIINH 4 ITK-12; TIK-14
SKBaJal3epoMm.
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8. IlpakTuueckue 3austus (113, 24 yac. — 7 cemectp, 14 yac. — 8 cemectp)

Ne Ne paznena Tpyno-
n/n JVCIUTITHHBI TemaTrnka IPaKTUYECKUX 3aHATHH €MKOCTb, Popmupyemeie
KOMITETCHINN
n3 1abi. 5.1 Jac.
1 1,2,3 Pacuyer 30H o0CTy:KHBaHHS IEPEIATINKOB METPOBEIX BOJIH. 4 TK-12; TIK-14
2 1,2,3 Monenu npecka3aHusl YpOBHS CHTHAJIA IS OTIPEICICHUS 4 MK-12; TIK-14
30H 00CITy)XMBaHHS AJIsI COTOBBIX CHCTEM MOJBIKHOM CBSI3H.
3 4 DNeKTpOMarHUTHAsE COBMECTUMOCTD H 0COOEHHOCTH 4 IK-12; TIK-14
YaCTOTHOTO IUIAHWPOBAHUS B COTOBBIX CHCTEMaX HOABHKHON
CBSI3ML.
4 6 [ITymMoBBIC XapaKTEPUCTUKU U YHEPTETHIECKAs 6 IIK-12; [1K-14
3¢ PEKTUBHOCTH COTOBBIX CHCTEM CBSI3H MPHU Pa3IMUHBIX
BUJIaX MOAYJISIIIUY.
5 7 Tpaduk ¥ eMKOCTb COTOBBIX CUCTEM MOOMIIBHOM CBSI3H. 4 IK-12; [IK-14
6 10 Pacuer nuarpaMM ypoBHEil IEPCOHAIBLHOU CITyTHUKOBOM 2 IK-12; TIK-14
CBSI3H.
Bcero I13 B 7 cemecTpe 24
7 1-10 Ananusa TpeboBaHuil TexHuyeckoro 3ananus (T3) Ha 2 IIK-12; TIK-14
npoektupoBanue CMC. Bri6op HenoCTarOMMX UCXOIHBIX
JIAHHBIX JJIsl IPOCKTUPOBAHMSL.
8 1-10 IIpoekTupoBanue u pacuer CMC ¢ 3ajaHHBIMH [TapaMeTPaMU 12 [K-12; TIK-14
Ka4ecTBa.
Bcero I13 B 8 cemecTpe 14

9. KypcoBoii mpoekT - KOHTPOJIb caMmocTosATeabHOii padoThl (KII-KCP) ctynentoB (aynutopHsbiii) (10 uac.)

(8 cemecTp)

Ne Ne pasnena Tpyno-
n/n JCLUILTHHBI OTaIbl KypcoBOTO IIPOSKTUPOBAHUS €MKOCTb, PopmHpyemEIe
KOMITETCHIINN
n3 Tab. 5.1 gac.
1 1-10 CoracoBaHu€ C MpEToJaBaTesIeM BEIOPAHHBIX HETOCTAIONINX 1 MK-12; TIK-14
HCXOJHBIX NaHHBIX A npoektupoBanusa CMC B
COOTBETCTBUU C KOHKpETHBIM T3.
2 1-10 CoracoBaHu€ C TIpENoJaBaTesieM U KOPPEKTHPOBKA 7 MK-12; TIK-14
BEIOPaHHOM CTPYKTYPHOU cXeMblI nipoekTupyemMoir CMC u
pacyeToB ee TEXHUYECKUX ITapaMeTpoB: IIaHa pabodunx
YaCTOT, YyBCTBUTEILHOCTH MOOWIILHOHM CTaHIINH, PaJlyCOB
30H 00CTyXHBaHUS 0A30BBIX CTAaHIIUH, pA3MEPHOCTH
KJIacTepa, uuciia KiiacTepoB, Heo0xouMoro Tpaduka,
JJIEKTPOMarHUTHON COBMECTUMOCTH, PEan3yeMOCTH
00paTHOro KaHaja, yCTOMYMBOCTH CBSI3U M TIP.
3 1-10 VYuer 3ameuaHuii 1 peKOMEeHIALUI NperoiaBarTes npH 2 [K-12; T1K-14
KOPPEKTUPOBKH COCTABJIICHHOW MOSICHUTEIBLHOMN 3alUCKU
(IT3IT) u ueprexeit (U) x cnpoextupoBanHoit CMC (miocie
nposepku [13I1 u Y mpemonaBatenem).
[Honyuenue «romycka» K 3amute cripoektupoBaHHod CMC
(«3auer»).
10. CamocTositenbHas padora (CP, 144 yac.), CP Ha moaroToBKy u caiavy sk3aMena (36 uac.),
Bcero CP 184 gac.
Ne Ne paznena Tpyno- Komnerennun Kontpons
n/n JACIUTLIAHBI Temarnka caMOCTOSTENBbHOM PabOThI €MKOCTB, BEITIOJTHEHUS PaOOTHI
n3 1abmn. 5.1 (Oemanusayus) yac. (ompoc, Tect, nom. 3ananue
M T.IL.)
1 1-10 IIpopaboTka marepuana JI. 16 [K-12; TIK-14 TecT KOHTPOJIb
(7 cemecTp)
2 1,2,4,59 Ioaroroska K JIP U K 3aIUTe OTYETOB 16 [K-12; TIK-14 3ammra 0T4ETOB
(7 cemecTp) 110 BbINOJIHEHHBIM JIP B cOOTBETCTBUH C
TEMaMH, yKa3aHHbIMHU B Tabiue 7.
3 1,2,3,4,6,7, | IlonroroBka k 13 u Bemonxenue /13 mo 18 MK-12; TIK-14 IIposepka /13
10 TeMaM, yKa3aHHBIM B Ta0nune 8.
(7 cemectp)
4 3,4,6,7,8,10 | ITogroroBka k 5-tu KTP mo temam, 10 I1K-12; TIK-14 IIposepka KtP
(7 cemecTp) | yka3aHHBIM B Tabmune 5.1. (o 2 yac. Ha
1-ny K1P)
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CP B 7 cemecTpe 0e3 3xk3amMeHa 60
5 1-10 IToaroroBka u caaua sK3aMeHa. 36 I1IK-12; TIK-14 DK3aMeH
(7 cemecTp)
Bcero CP B 7 cemecTpe 96
6 1-10 KII: n3y4eHne KoMIuIekca BOIPOCOB 110 70 IMK-12; TIK-14 | PerynspHas mpoBepka
(8 cemecTp) y4eOHON 1 TEXHHUECKOH JIUTeparType, pabouux Terpazeii ¢
CBSI3aHHBIX C 0COOEHHOCTIMU LEJIBIO KOHTPOJIA X0Aa
MPOEKTUPOBaHUs KOHKpeTHOI CMC, MIPOEKTUPOBAHUS.
000CHOBaHHEIN BEIOOP COCTaBHBIX YacTeH
CMC, B3aUMOCBSI3H €€ TCXHUICCKUX
napaMe€TpoB B COOTBETCTBUU C T3 Ha
MPOCKTUPOBAHUE, PACUCT XapaKTCPUCTUK
CMC.
7 1-10 IToxroroska IT3I1 k cipoekTHpOBaHHOI 10 [K-12; T1K-14 | TIposepka I13I1
(8 cemectp) | CMC.
8 1-10 IToaroroBka K 3aIiuTe 4 IK-12; TIK-14 | 3amwura nepen
(8 cemectp) | cnpoextupoBanHoit CMC. KOMHCCHEH
CIIPOEKTUPOBaHHOTrO PY
(«aud.3auery).
Bcero CP B 8 cemectpe 84
Bcero CP 180

11. IIpuMepHasi TeMaTHKA KyPCOBBIX POEKTOB

11.1. Ludpposas CMC, obcny)uBaHHe «OOIBIIOT0» (M «CPEITHETO», HITH «MaJIoro») ropoaa

11.2. lludposas CMC, obcmykuBaHHE TPUTOPOTHON 30HBI
11.3. Liudposas CMC, obcimyxuBaHHE HACEIEHHOTO MyHKTa B CEIILCKOW MECTHOCTU
11.4. llmdpposas CMC, obcayxuBaHHE aBTOTPACCHI

11.5. lludpposas CMC, obcay uBaHHE MACCAKUPCKON MOPCKOM Tpacchl
11.6. lludporas CMC, ucrosib30BaHUE CIYx)00H OXpaHbI

11.7. Llndpposas CMC, ucnonszoBanue ciayx00ii YB/] B «0ombmom» ropoze
11.8. Lludposas CMC, ucrons3oBaHUE CITYKOO0H MACCAKUPCKUX MTEPEBO30K B «OOIBIIIOM) TOPOIE

11.9. lludpporas CMC, ucroib30BaHUE TEXHOJIOTHYSCKUMHE CITY)K0aMu He(Te- U ra30IpoBoia

12. PeliTuHroBasi cucremMa AJIS1 OHEHKH YCIIEBAEMOCTHU CTYACHTOB

Tabauna 12.1. bayuibHBIE OIIEHKH 15 JIeMeHTOB KoHuTpois JI, JIP, 113

(7 cemectp)

MaxkcuManbHbIN Maxcumais Hbli
. MaxkcuManbHbII Oat 3a mepuox Bcero 3a
DieMeHThl Y4eOHOM e TeTbHOCTH Gan Ha 1-yio KT 6a 3a epuo wesny 2KT u Ha cenect
mexay 1KT u 2KT p
KOHeEI[ ceMecTpa
Iocentenne JI 4 3 3 10
Iocemenue 113 2 2 2 6
Brinonsenue padot no [13 6 6 6 18
KomrmoneHT cBoeBpeMeHHocTH 1o 13 2 2 2 6
ITocemenue JIP 2 2 4
BrinosiHeHue u 3amura oT4eToB mno JIP 10 10 20
KomrmoHeHT cBoeBpeMeHHOCTH 110 JIP 6 3 3 6
HToro 3a nepuon (Makc.) 14 28 28 70
Cnaua sk3aMeHa (Makc.) 30
Hapacraomum uTorom (Makc.) 14 42 70 100
Ta6auna 12.2. BaibHbIe ONEHKH TS DIEMEHTOB KOHTpoIIs 113 (3auer)
(8 cemecTp)
MakcumanbHbII Maxcumas Hbli
. MakcHManbHEIH 6a 3a mepro.I Beero 3a
DneMeHTHl yueOHOH AeITeTbHOCTH Gann Ha 1-yio KT 0aJn 3a mepuo wexty 2KT u Ha ceMecT
mexay 1KT u 2KT p
KOHeI ceMecTpa
[Mocemenne I13 9 9 18
Brmmosnenue padot no 113 30 30 60
Komnonent cBoeBpemenHocTH 1o 113 11 11 22
HTroro 3a nepuoa (Mmakc.) 50 50 100
Hapacrawomum uTorom (Makc.) 50 100 100 100
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(8 cemecTp)

MakcumanbHbII Maxcumam, Hbti
. MakcuMabHBIH a1 3a HepuoJ Bceero 3a
DOneMeHTHl y4eOHO! IeATeNbHOCTH a1 Ha 1-vio KT 0aut 3a mepuox vescry 2KT 1 Ha
y mexay 1KT u 2KT Y cemectp
KOHeI[ ceMecTpa
ITocemenne xoucynpTanuit mo KI1 5 5 10
KoMnoHeHT cBOEBpEMEHHOCTHU 30 30 60
BoinoHeHus1 K11
HToro 3a nepuoa (Makc.) 35 35 70
3ammra KIT (makc.) 30
Hapacraomum urorom (Makc.) 35 70 100
Ta6auna 12.4. Ilepecuer 6amioB B o1ieHKH 32 KOHTposbHBIE ToukH (KT)
Bajuibl Ha 1aTY KOHTPOJIbLHOM TOYKH Onenka
2 90 % ot MakcuMasbHOM cymMmbl OayutoB Ha naty KT 5
Ot 70% 1o 89% ot MakcumansHOH cymMMBI O0amioB Ha maty KT 4
Ot 60% 10 69% oT MakcuMansHOH cyMMBI O0amioB Ha maty KT 3
<60 % ot MakcuMaspHOH cyMMBbI 6amioB Ha naty KT 2
Taoauna 12.5. [lepecuet cymmbl 0aioB B TPaIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
Onenxa (FOC) Hrorosas cymma ﬁaﬂH?B, YYHMTBIBAET YCHENIHO Onenka (ECTS)
CIAHHBII JK3aMeH
> (otmmo), 90 - 100 A (oTIU4YHO)
(3a4TeHO)
85-89 B (ouenp xoporo)
4 (xopomo), 7584 C (xoporo)
(3auTeHo) 70-74
D
3 (YIOBIETBOPUTEIIBHO), 65— 69 (YROBICTBOPHTCIIHHO)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)
2 (HEYNIOBICTBOPUTEIILHO), Huxe 60 6as10B F (HEeymOBIECTBOPUTEIIBHO)
(HE 3a4TeHO)

13. Yuebno-meronuyeckoe u HHOOPMAUHOHHOe obecrmeveHne IHCHUMILIMHBI (IPHBEJEHO Takke B
Ipunoxenun k ganHHoii padoueil mporpamme (P®OHJI OLEHOYHBIX CPEJIACTB 110 YYEBHOU
JUCHHUIIJIMHE «CeTH n cucTeMbI MOOWJIBLHO# CBSI3W»)).

13.1. Ocnosenas numepamypa

1. Tankun B.A. Ludposas mMoOHIbHAS pajnoCcBs3b: YueOHoe mocoOue ajist By3oB. — M.: [opsyas nuHUS —
Tenekom, 2012. — 592 ¢. (40 3k3.).

13.2. /lonoanumenvuasn numepamypa

2. Wsanos B.U., I'opauenko B.H., ITonos I'"H. u ap. Ludpossie n aHaiorosble cHUCTEMBbI mepenadu: Y ueOHUK
Jutst By30B. — M.: ['opsiuast siunus — Tenexkom, 2005, — 231 ¢. (101 3k3.).

3. Bonxos JI.H., Hemuposckuii M.C., lunakoB FO.C. Cucremsl nmmudpoBoii pamuocBsizu: 0a3oBble METOIBI U
XapakTepucTUKu: Y4eOHoe nmocodue. — M.: Dko-Tpenns, 2005. — 392 c. (42 3k3.).

4. Tlonos B.H. OcHoBbI coTOBO# cBsi3u cranaapta GSM. — M.: Dko-Tpenas, 2005. — 292 ¢. (23 3k3.).

Maxkoseesa M.M., Illunakos FO.C. CucteMsl CBSI3U ¢ MOJABHKHBIMU 00beKTaMK: YueOHOE ocoOue i By30B.

— M.: Paguo u cBa3e, 2002. — 440 c. (72 3k3.).

6. Cxusap b. Ludposas cszp. TeopeTnueckre OCHOBBI U MpakTHYeckoe npuMmenenune. — M.: Mza. Jlom Bunbsmc,

2004. — 1099 c. (18 9k3.).

Pareiackmii H.B. OcHOBEI cOTOBOM cBsizu. — M.: Pamno u cBs3b, 2000. — 248 c. (5 2k3.).

8. ®eep K. becripoBognas mm¢ppoBast cBsi3b. MeToabl MOIYJSIIMK M pacumpenus crekrtpa: Ilep. ¢ anr. / [lox
pen. B.W. XXypasnera. — M.: Paaguo u cBs3b, 2000. — 520 c. (25 3k3.).

9. Kapramesckuii B.I'., Cemenos C.H., ®upcropa T.B. Cetn noasmxHoi cBszu. — M.: Dko-Tpenas, 2001. —
302 c. (9 9K3.).

10. Becomosckuii Kmmmrod. Cucremsr nmoasrkHON paauocsssu / Ilep. ¢ monbek. W.JI. PyauHckoro; moma pei.
A.N. Jlenosckoro. — M.: I'opstuast tuuus — Tenexom, 2006. — 536 c. (30 3k3.).

o

~
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Kpyk B.H1., Ilonantanomyno B.H., Ilysanos B.Il. TenekoMMyHHKallMOHHBIE CHCTEMBI WU CeTH: YueOHOe
mocobue B 3-x Tomax, T.1. — CoBpemennnie Texuosoruu / ITox pen. B.IL. IllysamoBa. — M.: T'opsiuast muHuAs —
Tenexom, 2003. — 648 c. (17 2k3.).

Karynun I'.Il., Mamues I'.B., [lonmantanonyno B.H., Illysanos B.Il. TenekoMMyHUKallMOHHBIE CHCTEMBI U
cetn: Yuebnoe mocobme B 3-x Tomax, T.2. — PammocBssp, pamguoBemanue, TteieBumenue / [lox pen.
B.II. lllyBanoBa. — M.: Topstuas muaus — Tenekom, 2005. — 672 c. (72 9k3.).

ConoBbeB A.A. [leimkunrosas cBsa3b. — M.: Dko-Tpenas, 2000. — 286 c. (1 3k3.).

Bonu-bpyesnu A.M., beikos B.JI., Karrop JI.A. u mp. CucteMsl CITyTHHKOBOH CBSI3U. YdeOHOE MOCOOHe IS
By30B / ITox pex. JI.51. Kanrtopa. — M.: Pamuo u cBsi3b, 1992. — 224 ¢. (15 3x3.).

Cromuurce B. bectipoBoHbie nmuHuM cBs3u U cetu. — M.: Uzn. Jlom Bumbsamc, 2003. — 638 c. (1 3k3.).

MenuxoB C.B. Ananorosoe u udpoBoe paanosemianue [IIeKTpoHHBIN pecype]: YueOHoe nmocodue. U3znanue
Tperue, ucnpasieHHoe. — Tomck: TOMCKHI TOC. YH-T CHCTEM YIPaBICHHS U paanodnekTpoHuku, 2015. — 233 c.
(Pexum noctyma: http://edu.tusur.ru/training/publications/5457).

Menuxos C.B. AnanoroBoe u nuppoBoe paauoBemanue: YdyeOHoe mocooue. — Tomck: Tomck. roc. yH-T
CHCTEM YIpaBJICHUS U paauodiekTponuku, 2002. — 251 c. (80 7k3.).

13.3. Yueono-memoouueckue nocoous (YMII) u npozpammnoe obecneuenue
13.3.1. YMII ons 113 u CP npu noozomoske K HUM, @ MAKHce 0151 KyPCOB8020 NPOCKMUPOBAHUS

Menuxos C.B., TuroB A.A. PaauoBemianue, paguocBsi3b M DJICKTPOAKYCTUKA [DIIEKTPOHHBIM pecypc:
Y4eOHOo-MeToaNYEeCKOe 0coOre M0 MPAKTUIECKUM 3aHATHAM M KypCOBOMY NMPOEKTUPOBAHUIO JUIS CTYACHTOB
panuoTeXHUYECKUX crenuanbHocTe. — Tomck: ToMcK. TOC. YH-T CUCTEM YIPaBICHUS U PaJAUO3ICKTPOHUKH,
2012. — 49 ¢. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1335).

Memuxos C.B. Monenn mpenackazaHusi YpOBHS CHUTHaia JUIA pacueTa 30H OOCIY>KWBaHUS 0a30BBIX CTAHIWH
CHUCTEeM MOOWIBHOW CBS3M [DNEKTPOHHBIA pecypc]: YdeOHO-MEeTOAMYECKOe ITOCOOMe ISl MPAKTUIECKHX
3aHATUN U KypCOBOTO IPOEKTUPOBAHUS JUISl CTYIEHTOB PAJIUOTEXHUUECKHX clienuanbHocTe. — Tomck: Tomck.
roc. YH-T CHCTeM ympaBieHHs U paamodnektponuku, 2014. — 18c. (Pexum poctyna:
http://edu.tusur.ru/training/publications/4132).

Menuxos C.B. YacToTHOE MiaHUpPOBaHHE U 3JIEKTPOMArHUTHAs COBMECTHMOCTh CHCTEM MOOWJIBHOW CBS3U
[OnexTpoHHBIlE  pecypc]: YueOHO-METOAMYECKOE IMOCOOUe JUIs TNMPAKTUYCCKMX 3aHATHH U KypPCOBOTO
MPOEKTHPOBAHMS Ul CTYACHTOB PaJHOTEXHHUYECKHX crenuanbHocTeld. — Tomck: ToMck. roc. yH-T cucteMm
YIPABJICHUS u PaaUO3IEKTPOHHKH, 2014. - 13c. (Pexxum JIOCTyIa:
http://edu.tusur.ru/training/publications/4129).

Menuxo C.B.Tpaduk, eMKOCTb 1 YCTOMYMBOCTH CUCTEM MOOMIIBHOM CBSI3UM [ DIEKTPOHHBIN pecypc]: YuebHo-
METOANYECKOe IocoOMe Uil NPAKTHUECKHX 3aHSATUH M KypCOBOTO MPOEKTHPOBAHHUS Uil CTYIEHTOB
pallMoTEXHUYECKUX crenuanbHocTe. — Tomck: ToMCK. TOC. YH-T CUCTEM YIIPaBICHUS U PaJUO3ICKTPOHUKH,
2014. — 13 c. (Pesxum moctyna: http://edu.tusur.ru/training/publications/4134).

Menuxos C.B. MoOunbHass paanocBs3b: IIYMOBBIE XapaKTEPUCTHKH, CIEKTpaJbHAs W BHEpreTuyeckas
3¢ HeKTUBHOCTD, COATAHCUPOBAHHBIN TYyIJICKC [ DIEKTPOHHBIN pecypc]: YueOHOe MocoOue sl JICKIMOHHBIX U
NPaKTUYEeCKUX  3aHSATHH,  KypCOBOTO  IMPOSKTHUPOBAaHUS,  CaMOCTOSITENIbHOM  pabOThl  CTYAEHTOB
panuoTeXHUYECKUX crenuanbHocTe. — Tomck: ToMck. Toc. yH-T CUCTEM YIIpaBIeHHS U PaAMO3IEKTPOHUKH,
2015. — 51 c. (Pexxum poctyna: http://edu.tusur.ru/training/publications/5113).

Menuxos C.B. Paguocss3e Ha ocHOBe 11yMomo1o0HbIX curHajioB (Yacte 1) [OnekTpoHHBIH pecype]: YuebHo-
METOANYECKOEe MOCOOHE M0 MaTepuajaM JICKIIMOHHBIX 3aHATHM, NMPaKTHUYECKHX 3aHSATHH, IJIi KypCOBOTO
NPOCKTHPOBAHKSI M CaMOCTOSITEIBHOW pabOThl CTYJAECHTOB DPaJMOTEXHHUYECKHX CleluanbHOCTed. — ToMck:
ToMcK. TOC. YH-T CHCTEM YIpaBleHuss W paguodnektponuku, 2014. — 32c. (Pexum pocryma:
http://edu.tusur.ru/training/publications/4135).

MenuxoB C.B. UyBcTBUTENBFHOCTh paJIMONIPUEMHBIX YCTPOHCTB [DJEKTPOHHBIN pecypc]: YueOHoe mocobue
JUISL JIEKIUOHHBIX M TIPAKTHYECKUX 3aHATHH, KypCOBOTO TPOEKTUPOBAHUS, CAMOCTOSITEILHOH pPadOTHI
CTYACHTOB pPaJUOTEXHHUYECKUX crHeuuanbHocTeil. — Tomck: TOMCK. Toc. yH-T CHUCTEM YIpaBleHHS H
paauoanexktponuky, 2015. — 99 c. (Pexxum mocryna: http://edu.tusur.ru/training/publications/5109).

13.3.2. YMII 015 JIP u CP npu noozomoske K HUM u 0151 HARUCAHUS OMYE 08

KomorpusoB B.A. Mocun C.A. HccnenoBanune texuomornn FDMA [DaextponHbIii pecypc]:YdeOHo-
MeToAnYecKoe mocodue mo jJadoparopHoi paboTe A cTyaeHTOB HanpaBieHus «MH)OKOMMYHUKA IIHOHHBIE
TEXHOJIOTHH M CUCTEMBI CBSI3M» . — TOMCK: TOMCK. TOC. YH-T CUCTEM YIPABICHUS U PagrodIeKTpoHuKH, 2013,
— 22 c. (Pexxum goctyma: http://edu.tusur.ru/training/publications/3518).

CornacoBaHa Ha noptane N2 5703


http://edu.tusur.ru/training/publications/5457
http://edu.tusur.ru/training/publications/1335
http://edu.tusur.ru/training/publications/1335
http://edu.tusur.ru/training/publications/1462
http://edu.tusur.ru/training/publications/1464
http://edu.tusur.ru/training/publications/5113
http://edu.tusur.ru/training/publications/4135
http://edu.tusur.ru/training/publications/5109
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/humans/4039
http://edu.tusur.ru/training/publications/3518

26.

27.

28.

29.

30.

31.

1.
2.
3.

14.

12

Konorpusor B.A. Uccnenosanne MSK mMonema (knaccuueckas peanusanus) [DIEKTPOHHEIN pecypc]: YueOHo-
MeToandeckoe mocobue mo saboparopHor pabore. — Tomck: ToMck. roc. yH-T CHUCTEM YIIpaBICHUS H
pamuosnekTporuky, 2012. — 29 c. (Pexxum noctymna: http://edu.tusur.ru/training/publications/1524).
Konorpusor B.A. Uccnenoranne MSK monema (peanmzaiust ¢ (pa3oBbeIM KojaepoM) [DIEKTPOHHEIN pecypc]:
Y4eOHo-MeToquUecKOe mocodue 1o madboparopHoit pabore. — Tomck: ToMCK. roc. YH-T CHCTEM YIpaBIeHUS U
panunoasnexkrponnku, 2012. — 39 ¢. (Pexxum mocrtyna: http://edu.tusur.ru/training/publications/1525).

Menuxos C.B. Cuctema cotoBoii cBsizu crangapra GSM-900 [OnekTpoHHbIH pecypc]: YueOHO-MeTou4ecKoe
rmocobwue 1o 1abopaTopHO paboTe s CTYAEHTOB PAANOTEXHUIECKHX criennanbHocTei. — Tomck: Tomck. Toc.
YH-T ~ CHCTeM  ympaBieHus ©  paamodnektponuku, 2012. — 15c¢. (Pexum  moctyma:
http://edu.tusur.ru/training/publications/1367).

CTpyKTypa JIOTUYECKHMX KAaHAJIOB YNPaBICHHS M aITOPUTMBI (YHKUMOHUpOBaHUS cuctemMbl GSM
[OmexTponHBIE pecypc]: YdeOHO-MeToaWdecKkoe T1oco0ue 1o JabopaTopHON paboTe A CTyIEeHTOB
panmoTeXHUYECKUX crenuanbHocTei. — Tomck: ToMck. Toc. YH-T CUCTEM YNpPaBIeHHS U PaAHOdJICKTPOHUKH,
2012. — 17 c. (Pesxum mocryna: http://edu.tusur.ru/training/publications/1370).

WnTepdeticer, TepmMuHampHOE 00OpYIOBaHHUE, CTPYKTYpa KaApoB W (OPMHUPOBAHHWE CHUTHAIOB B CTaHAApTE
GSM [DnexkTpoHHBIH pecypc]: Y4eOHO-MeToAnYecKoe MocoOue Mo JTabopaTOpHOM padoTe Ui CTYICHTOB
panmoTeXHUYECKUX crenuanbHocTeid. — Tomck: ToMck. Toc. yH-T CUCTEM YIIPaBICHUS U PaAUO3ICKTPOHUKH,
2012. — 17 c. (Pesxum mocryna: http://edu.tusur.ru/training/publications/1368).

[lomaBneHne MeEXCHMBOINBHOW HWHTEPPEPEHIIMN JKBanaif3epoM [DIEKTPOHHBIA  pecypc]: YdeOHOo-
MeToAnYeckoe mocobue 1o jaboparopHol paboTe Uil CTYyJCHTOB PaJHOTEXHHYECKHX CHEIHANbHOCTEH. —
Tomck: ToMck. TOCc. YH-T CHCTEM YHpaBieHUS U paauodiaekrponHuku, 2012. — 28 c. (Pexum pocryna:
http://edu.tusur.ru/training/publications/1362).

13.3.3. Ilpozpammuoe obecneuenue

MatLab 6.5.
MatLab 7.0.
Microsoft Word.

MarepuajJbHO-TeXHUYECKOe o0ecnevyeHue JUCHUIIMHBI: KOMIBIOTEPHBIN Kiacc (ayad. 427 PK) — cepsep,

7 [19BM; Jlaboparopus I'TIO (aya. 414a PK) — cepep, 6 [IDBM.

15.

MeTtoguuecKkue PEKOMEHAAIMMU MO OPraHU3aAlMH U3YUYCHHUSA TUCHUIIJIUHBI: TIOCCIIEHUEC BCEX IJIAHOBBIX

3aHATHI U KOHCyHBTaHI/Iﬁ; CHUCTEMATHYCCKOC BBIIIOJTHEHHUEC 3aI[aHI/II7L

16.

KOHTpOJ’IbHLIe BOITIPOCHI 1Jisl TPOBEPKHA 3HAHUHU 1O JAUCHHUIINIMHE, BXOAAIIME B OK3aMCHAIIMOHHbIC

Ouniers! (mpuBeeHbl TakiKe B [Ipuitoikennn K 1anHoii padoyeit nporpamme (POH OHEHOYHbBIX
CPEACTB I10 YYEBHOU JJUCHUIIVIMHE «CeTu H cMCTEMbI MOOHJIbHOM CBSI3H»)).

ocouprwbdE

10.

11.
12.
13.

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

[TpuHIIMTT MHOXKECTBEHHOTO JIOCTYTIA C YaCTOTHBIM pa3zeneHrneM kananos (FDMA).

[TpuHIIMTT MHOXKECTBEHHOTO JIOCTYIIA C BPEMEHHBIM pa3zzaeneHrneM kananos (TDMA).

[TpuHIMIT MHOXKECTBEHHOTO JIOCTYIIA C KOAOBBIM paszeneHueM kanaioB (CDMA).

IpuHImMIT coBMeIeHHOro MHOKecTBeHHOro nocrtyma (TDMA/FDMA).

AmnanoroBass UM u ananoroBass @M. [Tomexo3anuimeHHOCTh TT0 OTHOIICHHUIO K TETUIOBOMY IIYMY M MEMIAIOMIEMY
CUTHaTy. AHaIWTHYECKash CBsS3b MEXIy OTHOIICHHSMHM CHTHAJ/IIYM M CHTHAJ/IOMEXa Ha BXOJE U BBHIXOJE
JEMOJIYJISITOPOB (JIETEKTOPOB).

Huddepennmanpras (otHOCHTENbHAs) OnHApHAs (azosas manumysius (DBPSK). da3oBas HeoqHO3HAYHOCTH TIPH
npueme. KorepentHast u HekorepeHnTHas aeMoayisiius. CTpyKTypHast cxeMa MoJIeMa.

KBanmparypuas ¢aszoass manunymsnus (QPSK), dazoBas HeomHo3HauHocTh mpu mpueme. Juddepennmanpaas
kBagpatypHas dazoBas Mmanumyisius (DQPSK). CtpykTypHBIE CXeMBI MOJIEMOB.

Hubdepentmansuas kBaaparypHast ¢azoBas manumyisius co casurom n/4 (n/4 QPSK). CrpykrypHas cxema
MoJIeMa.

Manunynsanus ¢ MUHUManbHBIM ciBuroM (MSK). I'ayccoBekas MaHUITYIISIMS ¢ MUHUMANBHBIM caBuroM (GMSK).
CTpyKTypHBIE CXEMBI MOIEMOB. D(P(PEKTHBHOCTh HCIIONB30BAHUS IMOJNOCH 9acTOT. CIEKTp MOIYIUPOBAHHOTO
curHana. ObecredeHne KOMIIAKTHOCTH CIIEKTpA.

Ksanpatypnas ammmutynsast Mogymsnus (QAM). CTpyKTypHBIE CXEMBI MOZEMOB.

Oco0eHHOCTH ceTeil ¢ MaKpOCOTOBOM, MHKPOCOTOBOM, TMKOCOTOBOM CTPYKTYPOIA.

Bunpt cranmmii cetu: nentpansHas (LIC), 6a3oBas (BC), modmpnast (MC). LIeHTpbl KOMMYTAITHH TOIBIKHOM CBSI3H.
Lentps! ynpasieHus U 00CITy>KUBaHHUS.
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14.0cobeHHocTH PabOTHl MOOWIBHBIX CHUCTEM: ayTeHTU(UKalms aOOHeHTa, meperada (XdHIoBep) abOHEHTa NpH
asmwkeHuu ot onHoi BC k npyroit BC. Buas! u opranusanus ycuayr, npeaocrasnsemsix B CIIP.

15. Opranumzanus nuanid csizu BC-MC, MC-BC. Oco0eHHOCTH pacnpOoCTpaHeHUs PAAMOBOIH MPH Pa3IUIHOM peibede
MECTHOCTH, B TOPOJACKHX ycCIOBHsX. [loHstusi paccrosaus «mpsmon Bumumocti» (LOS — Line Of Sight) u
orcytcTBUs «apsaMoi Buaumocti» (NLOS — Non Line Of Sight). BeicTpble u MeIeHHbIE 3aMUpPaHUs CUTHAIA.
[TpuurHBI ¥ CTAaTUCTUYECKOE OMTMCAHUE MEIJICHHBIX M OBICTPBIX 3aMupanuii paauocurHana B CCIIP.

16.Mozgens OkaMyphl IO pacueTy MEAWAHHOTO 3HAUYCHHS MOIIHOCTH INPWHAMAeMOTO CHTHajla Ha IUTMHHBIX TPaccax.
VYudeT xapakTepa Cpeibl Ha 3aTyXaHUe paJuOBOJIH.

17.Monens OxamypbI-XaTa 10 MPeICKa3aHui0 YPOBHS IPUHIMAEMOT0 CUTHANIA HA IJTMHHBIX TPACCaX.

18.Ocobennoctr KOpoTKHX Tpacc. Mozens Yonduina-Mkeramu 1y MaJIbIX COT.

19.11pobnemMbl 3JIEKTPOMAarHUTHOW COBMECTUMOCTH B COTOBBIX ceTsX. JlomycTHMoe OTHOLIeHHE CHTHaJ/TloMeXxa
(curnan/muaTepdepenyst) Ha BXxoze npuemHuka MC.

20. TeppuropuansHoe aHupoBanue. [lorarue kiacrepa, 4aCTOTHBIE TPYIIBL. Pacder T0mycTHMOTO pacCTOSHIS MEKIY
BC ¢ ogMHaKOBBIMU YaCTOTHBIMU I'PYNIIaMU B OJHOPOIHOI MOJIENIN COTOBOM CBA3U. PacueT pasMepHOCTHU KiacTepa.

21.YacroTHoe IIaHMpoBaHMe. J(Mama3oHbl 4acTOT, BBIIGJICHHBIC JUIS CUCTEM IIOJIBIKHOM paanocBssu. [lnaH wacTot
aHamoropoii cucreMbl NMT-450, mudpoBeix cuctem GSM-900, GSM-1800, GSM-1900. Ywmciao AyIuIeKCHBIX
kaHayoB. OnperneneHne MaKCUMaIbHOTO YHCIa 00CTy)KHBaeMbIX a0OHEHTOB B COTE.

22.Pacyer MOIIHOCTM IIyMa M OTHOIIEHHWS CHIHaN/IIyM Ha Bxonxe mnpuemHuka MC. OmpeneneHne OTHOLICHUS
CUTHAJI/IIYM B aHAJIOTOBOM KaHalle.

23.0OmpenencHre BEPOATHOCTH OIMMOOK B IMU(GPOBOM KaHaie. CBs3b MEXIYy BEPOSTHOCTHIO OIMIMOOK M OTHOIICHHEM
CUTHAJI/IIyM TpH UcTonb30BaHud B CMC painoCUTHANIOB € pa3InYHBIMU BUIAMU MOIYJISILIAN.

24.BrmusHUE YaCTOTHO-CENICKTWBHBIX 3aMHpPaHW Ha KadecTBO CBSI3M. METOOBI CHIDKCHUS BIMSHUS YaCTOTHBIX
3aMUpaHUA: MTPOCTPAHCTBEHHO-Pa3HECEHHEII MpHeM; Mepenava-IprueM ¢ HUCIIONB30BAHNEM MEIJICHHBIX CKadKOB II0
YacTOTE; SKBAJIaU3UHT.

25.TTonstue Tpaduka, cpeHEl MHTEHCHBHOCTH BBI3OBOB, CpeIHEH IPOJOJDKUTENLHOCTH OOCITYKHBaHHS, CPEIHEH
WHTEHCUBHOCTH Tpaduka. Mozgens Dpnanra B ¢ oTkazamu 11t OIIEHKH eMKOCTH COTOBBIX CHCTEM MOOWIIBHOM CBSI3H.

26.OpraHu3anys COeIMHUTENBHBIX paanopeneiHbix tuHuil (PPJI). Mcnonp3yemble auamnazoHsl yactoT. CTpyKTypHas
cxema PPJI. Duepretudeckue napamerpst PPJIL.

27.Pacuer ycroitunBoctr cBsizu CMC.

28. TpaHkoBbIe (TPAaHTHHTOBBIE) CUCTEMBI CBSI3H. [IpHHITUIT pab0THI, BO3MOKHOCTH, TEXHHUCCKUE XapaKTEPUCTHKH.

29. Ananorossiii cranaapt CMC NMT. [IpuHiun paboTel, BO3MOXHOCTH, TEXHHYECKHE XapaKTePUCTHUKH.

30.udporoii crangapr CMC GSM. IIpuHnmm paGoThl, BO3MOXXHOCTH, TEXHUYECKHE XapaKTePUCTUKH. J|0CTOMHCTBA
TU(PPOBBIX CTAHAAPTOB IO CPABHEHHIO C AaHAIOTOBBIMH.

31.Tloctpoenue mudpoBoro noroka npu TDMA: moHsTHE OKHA, Kaapa, MyJIbTHKAApa, CyNepKaapa, UX JJIUTEIbHOCTH.
Tumnsl OKOH U UX CTpyKTypa. PU3HUeCcKue KaHabL.

32.Jlormyeckue kKaHaJIbl TpauKa U yrpaBieHUs. BHIObI TOrndecKux KaHaloB cBs3u. OpraHu3anus JIOTHYSCKUX KaHAIOB
C TOJHOM W TOJIOBUHHOM CKOPOCTBIO. OpraHu3aisi KaHajoB YacTOTHON cuHXpoHu3anuu. OpraHuzanus oOImux
KaHAJIOB YIIPABJICHUS] U COBMEIICHHBIX KAHAJIOB yIIPABJICHUSI.

33.006ecneuenune Oe3omacHOCTH CBs3H B ctanaapTe GSM. AyTeHTH(UKAIUSA U UICHTHPHUKAIMS a0OHEHTa, 00ecreueHre
CEKPETHOCTH.

34. dynknuoHanbHas cxema cetu cBsizu GSM. CtpykTypa cinyx0 B crangapte GSM.

35.Ctpykrypa u Texanueckue napamerpsl bC u AC.

36.Pamnoobopynosanne u koHrpoiuiep bC. CoctaB W pabora IEHTpa KOMMYTAIlMH ITOABYDKHOW CBSI3M W IICHTpa
yIpaBICHUS U OOCITyKHBAHUSL.

37.TlonaTne opOUTANBEHON KOHPHUTYpAaUN HCKyCcCTBEHHBIX cITyTHHKOB 3emun (MC3) rmobampabix CIICC. Opbuts UC3
(LEO, MEO, HEO, GEO) u ux xapaktepucTuku. 30HbI 00cyxuBanus. 1LI1r030BbIe 3¢MHBIC CTaHIIHH.

38. IIpuniun pefictus u xapaxkrepuctuxu cucreM CMC Iridium u Globalstar.

39.0co0eHHOCTH pacIpOCTPaHCHHST PAIMOBONH B CIIyTHUKOBOM paguokaHaie. lloriommeHue SHEpTHH CUTHAJIA B
aTMmocepe.

40.OHepreTHyYecKUil pacdeT CIlyTHHUKOBBIX CHCTEM CBSI3M C HOABMXKHBIMH OOBeKTaMu. JlnarpamMMa ypoBHEH MOITHOCTH
i cBsa3H 3emia-MC3, UC3-3ems.

41.Metons! noBereHns emxoct CMC. PaszButie rinobansHoi nHpopManmorHoii cuctemsl ('MC) monBmwkHON CBSI3H U
nepcnekTuBHbIX CMC.

17. TunoBble 3a1a4u UIA NMPAKTUYECKUX 3aHATHH: npuBeaeHs! B [Ipuoxkenun Kk JaHHON pabodeil mporpamMme
(®OHJA OIHEHOYHBLIX CPEJICTB IO YYEBHOU JUCHUIVIMHE «CeTH W CHCTEMbI MOOHIbLHOM
cBsI3W»). [TONHBII KOMIUIEKT 33/1a4 JJIsl IPAKTHYECKUX 3aHATHH cM. B [18-22].

18. TunoBeie TEeMbI KYPCOBOI'o NMpoOCKTUPOBaAHUSA: NMPUBEICHLI B II. 11 HaCTOﬂIIIeﬁ nporpamMmmbl, a TaKKe¢ B

TpuioxkeHun K AaHHOi pa6odeii mporpamme (®OHJ OIEHOYHBIX CPEJACTB IO YUYEBHOUM
JUCHUIIIMHE «CeTn 1 cCTEMBI MOOMIILHOI CBSI3H).
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IIpuioxenne k padoyeil mporpamMme

MUHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EEPAIIN
denepanbHOe roCyAapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUs
«ToMcKHil rocy1apCTBEHHBI YHUBEPCUTET
CHCTEM yrpaBiieHHsI U paano3inekTpoHuku» (TYCVYP)

YTBEPXIAIO:
IIpopektop o YP
I1.LE. Tposin

" 05 " 07 2016r.

®OHJI OHIEHOYHBIX CPEJCTB 110 YYEBHOHN JUCIUIIJIMHE
«CeTH ¥ cucTeMbl MOOWJIBHOM CBSI3H)

YpoBeHb OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbl: aKaJeMUYeCKuil 0aKkajlaBpuar
Hanpasnenue noaroroBku: 11.03.02 — UH(pokoMMyHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBbI CBSI3H
IIpodnib: Cucrembl MOOUIBHOM CBA3H
®opma o0yueHuUsi: OUHAsA
®akyabrer: PTO (pagnorexHu4ecKuii)
Kadgenpa ob6ecneunBaromas u Bpinyckawmas: PTC (pagnoTexHH4ecKnX CHCTEM)

Kypc: 4 CemecrtpsbI: 7, 8

Y4eOnblii ni1an Ha0op 2016 r. u mocaeAyOMMUX JeT

3auer: 8 cemecTp JAud. 3ager: 8 cemectp

JK3aMeH: 7 ceMecTp

Pa3zpa6oTunk C.B. MenuxoB

Tomcerk 2016
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1 BBeaenue

@onp oueHouHbIX cpeactB (POC) sBisieTcss NMpUIIOkKEHUEM K pabodeill mporpamme AUCHUILIMHBL «CeTH U
cucreMbl MOOWIBHOH cBs3m» (CCMC) u npeacraBiseT co00i COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHalloB
(TUTIOBBIC 337a49H (3a/1aHUs ), KOHTPOIbHBIC PAa0OTHI, TECTHI U JIp.) U METOJOB WX HMCITOIb30BaHUS, ITPEIHAZHAYCHHBIX IS
W3MEPEHUsl YPOBHS TOCTHKEHHS CTYJIEHTOM YCTaHOBJIEHHBIX PE3yJIbTaToOB O0YUSHHSI.

@®OC mo mUCHUILIMHE MCHONB3yeTcs MPH MPOBEJCHUH TEKYIIEro KOHTPOJS YCIIEBaéMOCTH M IPOMEXKYTOYHOU
aTTeCTallH CTYIEHTOB.

[lepeueHs 3aKpeTUIEHHBIX 32 JUCIMIUIMHON KOMIIETEHIIUH ITpuBe/IeH B Tabuuie 1.

Ta6imua 1 — IlepeyeHb 3aKpenJIeHHBIX 32 AMCIUILINHON KOMIIETeH Ui

Kon @opmy.mposKa Jtanbl (OPpMUPOBAHUSI KOMIIETEHNU
KOMINeTeHIIHH
NK-12 I'otoBHOCTB K KOHTpONtO | /lossrcen 3namo:
COOTBETCTBHA ® NPUHLIMUIBI pabOTHI 1 OCOOEHHOCTH OPraHU3alUuH
paspabathiBacMbIX COBPEMEHHBIX CUCTEM MOOMIIBHOW CHCTEM CBSI3H,
TPOCKTOB U TEXHUIECKOH CHOCOOBI OIICHKH Pa3MepOB 30H 00CITYKHBAHUS
AOKYyMCEHTAIMH 0a30BbIX CTaHLUI, 0COOEHHOCTH YaCTOTHOT'O
CTanzapram, TUTAHUPOBAHUS, CIIOCOOBI pacueTa MIEKTPOMAarHUTHON
TCXHIICCKHUM yCTIOBHAM COBMECTUMOCTH U OIEHKH TpaduKa B KacTepe 0a30BbIX
¥ AAPYTUM HOPMATHBHBIM CTaHIIN; OCHOBHBIC CTAHAPTHl MOOMIFHON CBSI3H.
JOKYMEHTaM.
IIK-14 ‘YMeHue oCyIIECTBIIATh
NEPBUYHBIA KOHTPOJIb Aonacen ymems:
COOTBETCTBIS ® TIPHUMEHATH Ha MIPAKTUKE METOJIbI aHaIM3a U pacyeTa
pa3pabaTbIBaeMbIX OCHOBHBIX XapaKTEPUCTHK CUCTEM MOOWIIBHOM CBSI3U; Ha
TIPOEKTOB H TEXHUUECKOH OCHOBE TEXHUYECKUX XapPAKTEPUCTUK UMEIOLIEICS
JIOKYMEHTAIIHH anmapartypsl pa3padaTbIBaTh 1 BHEAPSTH
HallMOHAJILHBIM U COOTBCTCTBYIOIYIO TCXHUYCCKOMY 3aJIaHUIO CTPYKTYPY
MEXTYHAPOIHBIM KJIacTepa CUCTEMbl MOOMIIBHOM CBSI3U C yYETOM
CTaHIApTaM 1 9KOJIOTHUYECKON 0€30MacHOCTH; IPOBOANTEH HATYPHBIH
TEXHUYECKUM 9KCIIEPUMEHT 10 U3MEPEHUIO0 OCHOBHBIX XapaKTEPUCTHUK
perilaMeHTaM. 0a30BbIX ¥ MOOMJIBHBIX CTAHIIUIA.
Honocen enademn:
® [IepBUYHBIMHU HaBBIKAMHU HACTPONKH U PETYIHPOBKHU
anmapaTypbl CHCTEM MOOMIIBHOM CBSI3U NPH
MIPOU3BOJCTBE, YCTAHOBKE M TEXHUYIECKOU
JKCILTyaTalyH.
2 Peanm3anus KoMmeTeHIMit
2.1 Komnerenuusi [IK-12: ['0TOBHOCTH K KOHTPOJIIO COOTBETCTBUSA
pa3padaThIBaeMbIX MPOEKTOB H TeXHMYECKOH T0KYMEHTAUH
CTaHIAapPTaM, TEXHUYECKHM YCJI0BHSAM M IPYTUM HOPMATHBHBIM JOKYMEHTaM
Jnsa  ¢dopMupoBaHHMS KOMIIETCHIMH HEOOXOAMMO OCYIIECTBUTH pSI  3TamoB. OTambl  (HOPMHPOBAHHS

KOMIICTCHIIMHU, TPUMCHSACMBIC JIsI 3TOIO0 BHIAbI 3aHSITUH U HCIIOJIB3YEMBIC CpCACTBA OLICHUBAHUA MPCACTABIICHLBI B

Tabaune 2.

Tabaunna 2— dTansl GopMUPOBAHNS KOMIIETEHIIMH M HCIOJIb3yeMble CPeCTBA OLIEHUBAHNS

Cocras

3HaTL

YmMmeThb

Baagern

3HaTh IPUEMBI KOHTPOJIA

VYmethb N3y4aTb MCTOJbI

Bnaners HaBbIKaMU

COOTBETCTBUS KOHTPOJISL COOTBETCTBUS KOHTPOJISI COOTBETCTBHS

Conep:kanue 3TanoB | pa3padaThIBAEMBIX pa3pabaTbIBaeMbIX pa3pabaTeBacMBIX
[IPOEKTOB U TEXHUYECKON | MPOEKTOB U TEXHUUYECKOM | IMPOEKTOB U TEXHUYECKOU
JOKYMEHTaIlIH JOKYMEHTAINH T10 JIOKyMEHTalliH

CornacoBaHa Ha noptane N2 5703




16

CTaHAapTaM, HOPMATHBHBIM CTaHJapTaMm,
TEXHUYECKUM YCIIOBHUAIM JIOKYMEHTaM TEXHUYECKUM YCIIOBUSM U
Y IpYTUM HOPMaTHBHBIM JIPYTUM HOPMATUBHBIM
JOKYMEHTaM JIOKYMEHTaM
e JlaGopaTopHbIe
o Jlexuuu paTop
paboTsl
e [IpakTuyeckue e JlaGopatopHsbie
. e BrinonHeHue
Buabl 3aHATHIi 3aHATHS paboThI
r JIOMAITHETO 33 JaHHsI e KvDCOBOH IIDOCKT
. TTOBBIC
pynt e CamocrosiTenbHas P p
KOHCYJIbTalluu
paboTa cTyJIeHTOB
o  Odopmienue
e Tecr OTYETHOCTH U e 3ammTa
e KontponsHas paboTa 3amuTa nabopaTopHBIX paboT
Hcnoanzyemble
e BrlinonHeHue 1a00paTopHBIX paboT | e 3ammra KypcOBOTO
cpeIcTBa OLlEHHBAHHUS
JIOMAITHETO 33 JaHHsI o  Odopmienue u MPOEKTa
e Dk3ameH 3a1UTa JOMAIIHETO e Dk3aMeH
3a/1aHUS

O6HII/IG XapaKTCPpUCTUKU rokasaTesen u KPUTCPHUECB OLICHMBAHUA KOMIICTCHIIMU HAa BCEX OTallaX MNPUBEIACHBI B

Tadauie 3.

Ta6mmna 3 — OduMe XapakTepUCTHKHU MOKAa3aTejeiil 1 KpUuTepreB OLEHMBAHUS KOMIETEHIIMHU 0 3Tanam

IToka3aresu U KpuTEepUn 3unarp Ymersb Baaners
Ob6nagaer pakTHIECKUMU
OO6nagaer AUana3oHOM
U TEOPETUICCKUMH Kontpomupyer pabory,

OT1au4yHO (BBICOKHI
YPOBEHB)

3HaHWSMH B IIpeesiax

n3ydaeMoii obmacTu ¢

MOHMMaHHEM TPaHHIl
HNPUMEHUMOCTH

MPaKTUYECKUX YMEHUH,
TpeOyeMBbIX IS Pa3BUTHS
TBOPYECKHUX PEIICHUH,
abcTparupoBaHus MpooIeM

MIPOBOIMT OIICHKY,
COBEPIICHCTBYET JACUCTBHS
paboTs

Xopomo (0a30Bblii ypOBeHb)

3HaeT (haKThl, IPUHIIHIIEL,
MPOIIECCHI, OOIIHE TOHATHS
B IIpeziesiaX U3yyaeMou
obiactn

O06mamaeT guama3’oHoM
MPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl PEIICHUS
OTIpEICNICHHBIX TPOOJIEM B
00J1aCTH NCCIETOBAHU

bepet oTBETCTBEHHOCTS 32
3aBepIIeHNE 33134 B
WCCIIEZIOBAaHNH,
MIPUCTIOCA0INBAET CBOE
HOBEJICHUE K
00CTOATENHCTBAM B
penieHny mpooiiem

YaoBi1eTBOPUTEIBLHO
(moporoBwlii ypoBeHb)

Oo6mamaer 6a30BEIMHA
00IIMMHU 3HAHUSMU

O0nazaeT OCHOBHBIMUA
YMEHUSIMH, TPEOYEMBIMU
JIJ11 BBIITOJIHCHU AL HpOCTI)IX
3a1a4

PaGotaet npu npsmom
HaOIr01eHUN

DopMyIHpOBKa OKa3aTeel M KPUTEPHUEB OIICHUBAHMS JTaHHON KOMIIETCHIIMH ITpHUBeAeHa B Tabnuie 4.

Tabéimua 4 — IlokasaTeau 1 KPUTEPUHU OLleHUBAHUS KOMIIETEHI[UM HA ITanax

Ioxa3zaTes U KpUTEPUH

3HaTDL

YmMmern

Baanern

e 3HaeT Bce IMPUEMBbI
KOHTPOJISI COOTBETCTBUSA

e YMeeT OBICTPO H3ydaTh

MCTOAbI KOHTPOJIA

e CBOOOIHO BAgEET
pUEMaMi KOHTPOJIS

pa3pabaTbiBaeMbIX COOTBETCTBHUS COOTBETCTBUSA
OT1au4HO (BBICOKHA MPOEKTOB U TEXHUYECKOU pa3pabaThIBaeMBIX pa3pabaThIBaEMbIX
YPOBeHb) JIOKYyMEHTAIIIN MPOEKTOB U MPOEKTOB U
CTaHJapTaM, TEXHUYECKUM TEXHUYCCKOU TEXHUYECKOH
YCIIOBUSIM U APYTUM JIOKyMEHTAIINH 110 JIOKyMEHTAallUu
HOPMAaTHUBHBIM HOPMAaTHUBHBIM HOPMAaTHBHBIM
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JAOKYMCHTaM

JAOKYMCHTaM

JAOKYMCHTaM

e 3HaeT MpUeMbl KOHTPOJIA

e YMeeT u3ydarb METO/IbI

e Brianeer npuemamu

COOTBETCTBHUS KOHTPOJIA KOHTPOJIA
pa3pabaThIBaeMbIX COOTBETCTBHS COOTBETCTBHSA
N IIPOEKTOB U TEXHUYECKOU pa3pabaTeIBaeMbIX pa3pabaTsIBaeMBIX
Xopomuo (0a30Bblii
oBeHb) JIOKYMEHTALUU MIPOEKTOB U MIPOEKTOB U
yp CTaHAApTaM, TEXHUYECKUM | TEeXHHUYECKOU TEXHUYECKOU
YCIIOBHSM U IPYTHM JOKYMEHTAIUH 110 JIOKyMCHTAINH
HOPMaTHBHBIM HOPMAaTHUBHBIM HOPMAaTHBHBIM
JIOKYMEHTaM JIOKyMEHTaM JIOKYMEHTaM
¢ B npunnune ymeer
® 3HaeT OCHOBHBIE ITPUEMBI DHHI ™ e YacTuyHO BiajgeeT
M3y4aTh METOMbI
KOHTPOJISI COOTBETCTBUS COHTDOISL MpreMaMu KOHTPOJIS
pa3pabaTeIBacMBIX P COOTBETCTBHS
N COOTBETCTBHUSI
MPOEKTOB U TEXHIHYECKON pa3pabaTsIBaeMBIX
YnoBierpopureabHO pa3pabaThIBacMbIX
. JIOKYMEHTALUU MIPOEKTOB U
(moporoBbIii YpOBEHbD) IIPOEKTOB U .
CTaHIapTaM, TEXHUUECKAM . TEXHUIECKON
CIIOBHSIM U IPYTAM TEXHITICCKOM JIOKyMCHTALINH
Y by JIOKYMEHTAIIMH TI0 M
HOPMAaTUBHBIM HOPMAaTUBHBIM
JOKyMCHTaM HOPMATHBHEIM JOKyMEHTaM
™ JIOKYMEHTaM M

2.2 Komnerennus I1K-14: YMenne ocymecTBJISTh MEPBUYHBIIA KOHTPOJIb
COOTBETCTBHS pa3padaTbiBaeMbIX IPOEKTOB M TEXHMYECKON JOKYMeHTAIMHA
HALMOHAJIBbHBIM M MEKIYHAPOIHBIM CTAHAAPTAM M TeXHUYECKUM perjiaMeHTaM

I[J'IS[ (bOpMHpOBaHI/ISI KOMIICTCHIIUU HeO6XO}1HMO OCYHICCTBUTL PpAA OTaloB.
KOMIIETCHU WU, MPUMCHACMBIC JIsI 3TOIO BHIbI 3aHATUH H HCIOJIB3YEMbBIC CpCACTBA OLCHUBAHHA IPCACTABIICHBI B

Tadaune 5.

Dranel

Taéuuua 5 — Iransl GopMUpoOBaHHS KOMIETEHIIMU U UCIOJIb3yeMble CPeICTBA OlleHUBAHUS

Cocras 3uaTh Ymers Baanerb
3HaTh pUEMBbI
OCYIIECTBICHUS YMeTh u3ydaTh MPUEMBI
MIEPBUYHOTO KOHTPOJIS OCYIIECTBIICHUS Bnanmets mpuemamu
COOTBETCTBUS TIEPBUYHOTO KOHTPOJIS OCYIICCTBIICHUS
pa3pabaThIBaEMBIX COOTBETCTBHSA MIEPBUYHOTO KOHTPOJIS
MIPOEKTOB U TEXHUUECKOI pa3pabaTrbiBaeMbIX COOTBETCTBHS
Coaep:xkaHue 3Tanos N
JOKYMEHTAITUH HPOEKTOB ¥ TEXHUUECKOU pa3pabaTbIiBaeMbIX
HAIMOHAIBHBIM U JIOKYMEHTAIUH MPOEKTOB U TEXHUYCCKOI
MEXXIYHAPOIHBIM HOPMATHBHBIM JIOKYMEHTAIUH
CTaHAApTaM U JIOKYMEHTaM Pa3JInaHOTO HOPMATHBHBIM JIOKYMCHTaM
TEXHUYECKUM YPOBHS
periaMeHTaM
JlaGopatopHsie
o Jlexknuu patop
paboTsl
e [IpaxkTnueckue e JlaGopaTopHbie
. Brimonnenne
Buabl 3aHsTHi 3aHATHS paboTsl
JIOMAIITHETO 3aIaHUs N
e ['pynmnoBsie e KypcoBoit mpoexT
CamocrosTenpHas
KOHCYJIbTAaIlHU
paboTa CTYIEeHTOB
Odopmnenne
e Tecr bop e 3amuTa 1a00paTOPHBIX
OTYECTHOCTH H 3allIWTa
KonrponbHas padora pabot
Hcnoan3yemble cpeacTaa nabopaTopHBIX paboT
Brmonaenne e 3amuTa KypcoBOro
OLICHUBAHUS Odopmiienne n
JIOMAIITHETO 3a/IaHus MIPOCKTA
3aIUTa JOMAITHETO
e Dx3aMmeH e DK3aMeH
3a1aHus
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OO01Me XapaKTepUCTHKH MOKa3aTeNied U KPUTEPUEB OlCHUBAHHUS KOMIICTCHIIMH Ha BCEX ATamax MPUBEACHBI B
Tabauie 6.

Tabanna 6 — O0mue XapaKTepUCTUKH NOKa3aTesleil 1 KpuTepHeB OLICHMBAHUS KOMIIETEeHIIUHU 110 3TaNam

Iloxa3aTes 1 KpUTEpHH 3Hath Ymern Baapers
Ob6nagaer paKTHISCKUMU
Oo6nagaeT quana3oHOM
U TEOPETUICCKUMH Konrtpomupyer pabory,

MPaKTHYECKUX YMEHUH,
TpeOyeMbIX IS Pa3BUTHS
TBOPYECKHUX PEIICHUN,
abcTparupoBaHus npoodiieM

OT1au4HO (BHICOKHI
YPOBeHb)

3HAHHUSMH B IIpefienax

n3ydaeMoii 001acTH ¢

MMOHUMaHUEM TPAHUI]
MPUMCHUMOCTH

MIPOBOIHMT OICHKY,
COBEPILICHCTBYET JIEHCTBUSA
paboThI

Beper oTBeTcTBEeHHOCTS 32

Xopomo (0a30Bblii ypoBeHb)

3HaeT (aKThl, IPUHIIHIIHL,
MIPOIIECCHI, OOIIUE TOHATHS
B IIpeJieNiax u3y4aeMom
o0actu

OO6nagaeT qUana30HOM
MPaKTUYECKUX YMEHUH,
TpeOyeMBIX IJIs peIICHHS
OTIpeICNICHHBIX NTPOOIIEM B
00J1aCTH MCCIIeTOBAHHUS

3aBepIICHNUE 331249 B
MCCIICZIOBaHUH,
MPHCIIOCa0IMBaET CBOE
MIOBEICHUE K
00cTOSITEIHLCTBAM B
peteHnyn mpobieM

YaoBi1eTBOPUTEIBLHO

O06namaer 0a30BBEIMU
0OILLIMMHU 3HAHUSAMU

O061axaeT OCHOBHLIMU
YMEHUSIMH, TPEOYEMBIMHU
IUTSL BBITIOJTHEHHST TIPOCTHIX

Pa6oraet npu npsimom
HAOJIOAECHUN

(moporoBblii YpoBeHb)

3aJa4

DopMynrpoBKa IOKa3aTeNel M KpUTEPHUEB OICHUBAHUS JaHHON KOMIIETCHIINH ITpUBeAeHa B TabmuIe 7.

Tabauna 7 — [loka3zaTeau U KPpUTEPUHN OLEHMBAHUSI KOMIIETEHIIMU HA dTanax

IMoka3aTenu u KpUTEpPUU

3HaTh

Ymern

Baagern

OT1au4HO (BBICOKHIT
YPOBEHb)

® 3HaeT Bce MpUEMBbI
OCYILECTBICHUS
MEPBUYHOIO KOHTPOJIS
COOTBETCTBUS
pa3pabaTbIBaeMbIX
MIPOEKTOB U TEXHUYECKOM
JIOKYMEHTAIIN!
HaIMOHALHBIM U
MEXTyHapOIHBIM
CTaHJApTaM U TEXHHUYECKUM
perinaMeHTam

e YMmeet ObICTPO U3y4aTh
MIPUEMBI OCYILLECTBICHHUS
MEPBUYHOIO KOHTPOJIS
COOTBETCTBUS
pa3pabaTbIBaeMbIX
MIPOEKTOB U TEXHUYECKOM
JIOKYMEHTAaIINN
HOpPMaTHBHBIM
JIOKYMEHTaM Pa3IuIHOTO
YPOBHS

e CBOOOIHO BlaJeeT
preMaMHu
OCYIIECTBIICHUS
MIEPBUYHOTO KOHTPOJIS
COOTBETCTBHS
paspabaTbIBaeMbIX
MIPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAaIUN
HOpPMaTHBHBIM
JIOKYMEHTaM

3HaeT NpueMsl

YMeeT n3ydars npuemMbl

L4 Bnaz[eeT npueMamMmn

OCYILECTBIICHUS
OCYILECTBIICHUS OCYILECTBICHUS
MEPBUYHOTO KOHTPOJIS
MEPBUYHOTO KOHTPOJIS MIEPBUYHOTO KOHTPOJIS
COOTBETCTBHS
COOTBETCTBHS COOTBETCTBUSA
" pa3pabaTbIBaeMbIX
Xopouio (6a30BbI . pa3pabaTbIBaeMbIX pa3padaTbIBaeMbIX
MPOEKTOB M TEXHUYECKOH .
YPOBEHb) MPOEKTOB M TEXHUYECKOH MIPOEKTOB U
JIOKYMEHTAI[N o
JIOKyMEHTAI[HN TEXHUYECKOM
HallHOHAJBHBIM U
HOPMAaTHBHBIM JIOKyMEHTAIHH
MEXIyHapOIHBIM
JIOKyMEHTaM Pa3jIM4HOTO HOPMAaTHUBHBIM
CTaHIapTaM U TeXHUYECKUM
YPOBHS JIOKyMEHTaM
periaMmeHTam
e 3HaeT OCHOBHBIE IPHEMBI ¢ B npuHImne ymeer e YacTUuHO BllajieeT
OCYIIECTBIICHHS M3y4aTh MPUEMbI npueMamu
YaoBi1eTBOPUTEIBHO i P P
. MEPBUYHOTO KOHTPOJISI OCYUIECTBICHHS OCYIIECTBIICHHS
(OporoBbIii ypoBeHb)
COOTBETCTBHS MEPBUYHOTO KOHTPOJIS MIEPBUYHOTO KOHTPOJIS
pa3pabaTbIBaeMbIX COOTBETCTBHS COOTBETCTBUSA
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MPOEKTOB U TEXHUUYECKOIT pa3padaTbIBaeMbIX pa3padaTbIBaeMbIX
JIOKyMEHTaIH MPOEKTOB U TEXHUUECKOI MPOEKTOB U
HallMOHAIBHBIM JIOKYMEHTAIN TEeXHUUYECKOI
MEKIyHapOIHBIM HOPMAaTHBHBIM JIOKyMEHTAIIH
CTaHJapTaM M TEXHUYECKUM | JIOKyMEHTaM Pa3iIMIHOTO HOPMAaTHBHBIM
perimaMenTaM YPOBHSA JIOKyMEHTaM

3 ®opMBbI KOHTPOJISI YCBOEHUS MaTepHaia AUCHHIUIMHBI H (POPMHPOBAHHUS KOMITETEHIUH

s KOHTpOJST YCBOSHHS MaTephalia JAUCIMIUIMHBI U (OPMHUPOBAHMS KOMICTCHIIMH HCIIONB3YIOTCS IKCIpPEcc-
OMpOC Ha JIEKIMAX U MPAKTUYSCKUX 3aHATUAX, JaOOpaTOpHbIC 3a/aHMs, JOMAIIHHE 3aJaHds IO HPAKTHYECKUM
3aHATHAM, KYPCOBOE MPOCKTUPOBAHUE W HWHBIC MaTepHaibl, HCOOXOAUMBIC [UIS OICHKH 3HAHWH, YMCHHIU, HABHIKOB U
(unm) ombITa JESATEIBHOCTH, XapaKTePH3YIOIIUX JTambl (OPMHUPOBAHMS KOMIICTCHIMH B MPOIECCE OCBOCHUS
00pa30BaTeIbHOIN MPOrPaMMBI.

4 MeToanuecKkne MaTepUAJIbI

Hnsa oOecneueHust mpouecca oOydeHHs, IOATOTOBKM K MPAKTHYECKUM, JaOOpAaTOPHBIM 3aHATUSAM H
CaMOCTOSITEIBHON PaOOTHI UCTIONB3YIOTCSI METOIMUECKIE MaTePHAIbI, OTPEICIIIIONINE IPOETyPhl OLICHUBAHMS 3HAHUM,
YMEHHUH, HABHIKOB W (WIH) OIBITA JACATCIBHOCTH, XapaKTepU3YIOMIHX OTambl (OPMHPOBAHUS KOMIIETCHIMH, B
CJIEIIYIOIEM COCTABE.

4.1. OcHoBHas JuTepaTypa

1. Tanxwun B.A. Hudposas MmoOminpHas paanocBs3s: YueOHoe mocodue st By30B. — M.: ['opstaas muams — Tenexom, 2012. —
592 c. (40 3K3.).

4.2. lonoJIHUTEIbHAS JIUTEPaTypa

2. Usanos B.U., IN'opauenko B.H., ITonos I".H. u ap. Ludpossie n aHanoroesie cUCTEMBI Iepeaayn: Y4eOHUK JUI BY30B. —
M.: T'opstuas muaus — Tenekom, 2005. — 231 ¢. (101 3k3.).

3. Bonkos JL.H., Hemwuposckuit M.C., lunakoB I0.C. Cucrembl 1udpoBol paguocBs3u: 0a30BblE METOIBI H
XapaKTepUCTHKH: YuebHoe mocodue. — M.: Dko-Tpenns, 2005. — 392 c. (42 3k3.).

4. Tlomos B.W. OcHoBBI cOTOBOI cBsi3u cTanaapTa GSM. — M.: Dko-Tpenns, 2005. — 292 ¢. (23 3k3.).

5. Maxkoseesa M.M., IllunakoB FO.C. CucTemsl CBSI3U ¢ MONBMKHBIMH OOBEKTaMH: YUeOHOe mocoOme I By30B. — M.:
Panmuno u cBsi3b, 2002. — 440 c. (72 3k3.).

6. Crxuap b. LHudposas cBsa3b. Teoperndeckne OCHOBBI U MpakTHdeckoe npuMmeHeHne. — M.: Uzn. Jlom Bumesmc, 2004. —
1099 c. (18 ax3.).

7. Pareiackuit H.B. OcHOBBI coTOBO# cBsi3u. — M.: Paano u cBs3b, 2000. — 248 c. (5 3x3.).

8. ®eep K. becnpoBognas nudpoBasi cBsi3b. MeToapl MOAYNsMKM W pacuiupenust crekrpa: Ilep. ¢ aunri. /Ilox pen.
B.U. XKypasneBa. — M.: Paauo u cBsi3b, 2000. — 520 c. (25 3k3.).

9. Kapramegrckuii B.I'., Cemenor C.H., ®upcrosa T.B. Cetu moaBmwxHoii cBsi3u. — M.: Dko-Tpenas, 2001. — 302 c. (9 3k3.).

10. BecomoBckuii Kmunmrodp. Cucrembl mnoasmwxHoW pamuocessu / Ilep. ¢ momsck. W JI. PyamHCKOro;, mom pej.
A.U. JIenosckoro. — M.: Topsiuas munust — Tenekom, 2006. — 536 c. (30 3k3.).

11. Kpyk B.U., Ilonanranonyno B.H., [llysanos B.I1. TenekoMMyHHKAITMOHHBIE CUCTEMBI U CeTH: YdeOHOe mocobue B 3-x
tomax, T.1. — CoBpemennbie TexHonoruu / [Tox pex. B.IL. IllyBanoBa. — M.: Topstuast nuuus — Tenexkom, 2003. — 648 c.
(17 ox3.).

12. Karynwun I'.I1., Mamues I'.B., Ilonanranomyno B.H., [llysamos B.I1. TenekoMMyHHUKaIIMOHHBIC CHCTEMBI U CETH: YUeOHOE
nocobue B 3-x Tomax, T.2. — Pagnocss3s, paguosenianue, teiesuaeHue / [lox pen. B.I1. Illysanosa. — M.: ['opsiuas muHus
— Tenexom, 2005. — 672 c. (72 3k3.).

13. ConoBseB A.A. [letimkunaroBas cBsa3b. — M.: Oko-Tpenns, 2000. — 286 c. (1 3x3.).

14. Bouu-Bpyesuu A.M., Brikos B.JI., Kautop JI.S. 1 mp. Cuctembl CyTHUKOBOH CBsi3H. Y4eOHoe mocobue st By308B / [log
pen. JL.SI. Kanropa. — M.: Pamuo u cBsizb, 1992. — 224 ¢. (15 3K3.).

15. Cronunrc B. BecripoBoHble THHAH CBA3U U ceTH. — M.: M3n. Tom Buibsamc, 2003. — 638 c. (1 ak3.).

16. Memuxos C.B. Ananorosoe u 1udpoBoe paguoBemianue [DIeKTpOHHBIH pecypc]: YuebHoe mocodue. M3manue TpeTHe,
ucnpasienHoe. — Tomck: ToMCKHIi TOC. YH-T CUCTEM YIpaBIICHUS ¥ paguodieKTpoHuku, 2015. — 233 c. (Pexxum nocrymna:
http://edu.tusur.ru/training/publications/5457).

17. Memuxos C.B. Ananorosoe u 1m¢ppoBoe paauoBenianue: YdeOHoe mocodme. — Tomck: Tomck. roc. yH-T cuctem
yIpaBJiIeHus U paguodnekTpoHukn, 2002. — 251 c. (80 ak3.).
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BF%D0%BE%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://edu.tusur.ru/training/publications/5457
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4.3 YueOHO-MeTOOHYECKHE MOCOOHS A5 MPAKTHIECKAX 3aHATHI
U CAMOCTOSATEJIbHOW padoThI NP MOATOTOBKE K HUM, a TaKKe /15l KYPCOBOI0 NPOEKTHPOBAHMSA

MemuxoB C.B., TutoB A.A. PannoBemianue, paguocBsI3b W JJIEKTPOAKYCTHKA [DIIEKTPOHHBIN pecypc]: YueOHO-
METOAUYECKOE MOCOOHE MO MPAKTUUECKUM 3aHATHAM U KypPCOBOMY HNPOEKTHPOBAHMIO JUIS CTYACHTOB PAJHOTEXHUUECKUX
cneuuanbHocTei. — Tomck: ToMck. Toc. YH-T CHCTEM YIpaBlIeHUS U paguodiekTporuku, 2012. — 49 c. (Pexxum nocryma:
http://edu.tusur.ru/training/publications/1335).

MenuxoB C.B. Monenu mpeackazaHus YpoOBHS CHIHala JUId pacueTra 30H OOCIyKUBaHUS 0a30BBIX CTAaHIMH CHUCTEM
MOOMJIBHOW CBSI3M [DJEKTPOHHBIH pecypc]: Y4eOHO-METoAnYecKoe MocoOue Jisi NPaKTHYECKUX 3aHATHH M KypCOBOTO
MIPOEKTUPOBAHUS JUISl CTYACHTOB PaAMOTEXHUYECKUX criennanbHocTel. — Tomck: ToMCK. TOC. YH-T CUCTEM YNpaBIICHHS U
paauosnektponuku, 2014. — 18 c. (Pexxum gocryna: http://edu.tusur.ru/training/publications/4132).

MemuxoB C.B. YactoTHOe IUIAHMpPOBaHWE W DJICKTPOMArHWTHAsS COBMECTHMOCTH CHCTEM MOOWIBHONH CBS3H
[DnexTponHSI pecype]: YaeOHO-MeTOIMUECKOe ITOCOOHe IS MPAKTHYECKIX 3aHATHH U KYPCOBOTO IMPOSKTUPOBAHUS IS
CTYZICHTOB PaJHOTEXHUYECKHUX cliennanpbHocTel. — Tomck: TOMCK. TOC. YH-T CHCTEM YNpPaBICHUS U PaJHuO3ICKTPOHHKH,
2014. — 13 c. (Pexxum moctyma: http://edu.tusur.ru/training/publications/4129).

MemuxoB C.B.Tpaduk, eMKOCTP W YCTOWYMBOCTH CHCTEM MOOWIBHOW CBSI3M [DIEKTpOHHBIN pecypc]: YdeOHO-
METOAUYECKOE TOCOOME AN MPAKTUYECKUX 3aHIATHH M KypPCOBOTO NPOEKTHPOBAHUS IS CTYACHTOB PAIHOTEXHUYECKUX
cneuuanbHocTei. — Tomck: ToMck. Toc. yH-T CHCTEM yIpaBleHUs! U paauodiekTponuku, 2014. — 13 c. (Pexxum nocryma:
http://edu.tusur.ru/training/publications/4134).

MenuxoB C.B. MoOuibHasi paiMOCBs3b: IIyMOBBIE XapaKTEPUCTUKH, CIIEKTpalibHAsl U dHepreTryeckas 3QQeKTUBHOCTS,
cOaaHCUPOBAHHBIN MyMJIeKe [DISKTPOHHBINA pecypc]: YueOHOe mocoOue Ais JICKIIMOHHBIX M MPAaKTUYCCKUX 3aHATHH,
KypCOBOTO TPOEKTUPOBAHUS, CAMOCTOSITEIBHONW pabOThl CTYACHTOB PaJHOTEXHUYECKHX crenuansHocTed. — Tomck:
TomMck. TOC. YH-T CHCTeM ympaBieHHs U pamuodnektpoHukw, 2015. — 5lc. (Pexxmm  moctyma:
http://edu.tusur.ru/training/publications/5113).

MemuxoB C.B. PanmocBsi3p Ha ocHOBe mnrymornonoOHBIX curHanoB (Yacte 1) [DnexTpoHHBIH pecypc]: YdeOHO-
METOIMYECKOE TI0COOne 110 MaTepraiaM JEKINOHHbBIX 3aHATUH, IPAaKTHUECKUX 3aHATHH, U1 KypCOBOTO IPOEKTHPOBAHHMS
U CaMOCTOATENLHOM pabOThl CTYINEHTOB DPATMOTEXHHUYECKHX crenuanbHocTed. — Tomck: ToMck. roc. yH-T CHCTEM
yrpaBieHus U paanodnekTponuku, 2014. — 32 c. (Pexxum nocryna: http://edu.tusur.ru/training/publications/4135).
MenuxoB C.B. UyBCTBUTEIBHOCTh DPAIMONPHEMHBIX YCTPOHCTB [DNEeKTpOHHBIH pecypc]: YdeOHoe mocodue s
JICKIMOHHBIX M TPAaKTHYECKUX 3aHATHH, KypCOBOTO MPOEKTUPOBAHHS, CaMOCTOSTENbHOH pabOThl CTYJCHTOB
PanoOTEeXHUYECKHUX crielianbHOcTel. — ToMck: TOMCK. roc. yH-T CUCTEM YIpPAaBJICHUS U paanodieKTponuky, 2015. — 99 c.
(Pesxxum moctyma: http://edu.tusur.ru/training/publications/5109).

4.4 YyeGHO-MeTOAMYECKHE MOCOOHS A5 JIA0OPATOPHBIX 3aHATHI
H CAaMOCTOATEIBHOI PafoTHI NPH MOATOTOBKE K HUM M HAIMMCAHUSA 0TYETOB

Komorpueo B.A. Mocun C.A. HccnemoBanne texnomorun FDMA [DaexTpoHHBIH pecypc]:YdueOHO-MeTonnIeckoe
nocobue 1o nabopaTtopHoil paboTe A CTyIeHTOB HampaBiieHHs «/H(POKOMMYHMKa IIMOHHBIC TEXHOJIOTHH W CHUCTEMBI
cBs3u» . — Tomck: TOMCK. TOC. YH-T CHCTEM YIpaBIleHUs H paxunodnektponuku, 2013. — 22 c. (Pexum mocryma:
http://edu.tusur.ru/training/publications/3518).

Konorpusos B.A. Hccrnenoanne MSK wmozema (kiaccuueckas peanusainusi) [DeKTpoHHBIH pecype]: YueOHO-
MeToJr4YecKoe ocobue 1o naboparopHoit pabore. — ToMck: TOMCK. TOC. YH-T CHCTEM YIPABICHUSA U PATHOICKTPOHUKH,
2012. — 29 c. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1524).

Konorpusos B.A. Hccrnenosanne MSK monmema (peanusanus ¢ (Ha3oBbIM KOAEpoM) [DieKTpoHHBIN pecypc]: YdeOHo-
MeToJr4YecKoe ocobue 1o aboparopHoit pabore. — ToMmck: TOMCK. TOC. YH-T CHCTEM YIPABICHUSA U PATHOICKTPOHHUKH,
2012. — 39 c. (Pexum moctymna: http://edu.tusur.ru/training/publications/1525).

MemuxoB C.B. Cucrema cotoBoii cBsi3u crangaptra GSM-900 [DnexkTpoHHBIH pecypc]: Y4eOHO-MeToanIecKoe MocoOue
o yabopaTtopHOi paboTe I CTYAEHTOB PaJHOTEXHHWYECKHX crenuainbHocTei. — Tomck: ToMck. roc. yH-T CHCTEM
ynpaBieHus u paanodnekTponuku, 2012. — 15 c. (Pexum nocryna: http://edu.tusur.ru/training/publications/1367).
CTpyKTypa JIOTHYECKUX KaHAJIOB YIIPaBJICHUS U alrOpUTMBI QyHKIIMOHHPOBaHUS cructeMbl GSM [DnekTpoHHEIH pecypce]:
YuebHo-MeTouIecKoe ocodue 1o 1abopaTopHOi paboTe /ISt CTYAEHTOB paJlMOTEXHUIECKUX CrieluanbHocTed. — ToMek:
Tomck. TOC. YH-T CHCTeM yOpaBieHHs ©  paguodnmekTponukw, 2012, - 17c. (Pexmm  moctyma:
http://edu.tusur.ru/training/publications/1370).

Wntepodeiicel, TepMHHAIbHOE O00OpYIOBaHHE, CTPYKTypa KagpoB W (opmupoBaHme curHagoB B cranmapre GSM
[DnexktponnsbIil pecype]: YueOHO-MeTOaMUECKOe MOCOOUe 1o J1abopaTOopHOK paboTe A CTYACHTOB PaIHOTEXHUYECKUX
crieruanbHOCTe. — ToMck: TOMCK. TOC. YH-T CUCTEM yNpaBJiIeHHS U paarodiekTpoHuku, 2012, — 17 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/1368).

[NonaBnenue MeKCUMBOJIBHON MHTEpGhEPEHIINH dKBalai3epoM [DIIeKTPOHHBIH pecypc]: YueOHo-MeTouueckoe nocodue
o yabopaTtopHOi paboTe I CTYAEHTOB PaAMOTEXHUUYECKHMX crenuaibHocTeid. — Tomck: ToMmck. roc. yH-T cHCTEM
YIpaBICHUS U paanodnekTponuk, 2012. — 28 c. (Pexum gocryna: http://edu.tusur.ru/training/publications/1362).
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4.5 KoHTpoJibHbIe BONPOCHI JJIsI POBEPKH 3HAHUI N0 THCHMILJIMHE,
BXO/JsillIMe B IK3aMEHALMOHHbIEe OUJIeThI

HUctopus passutus CMC. IMokonenus CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).

[TpuHIKUTT MHOKECTBEHHOT'O JIOCTYTIA C YaCTOTHBIM pa3jeieHueM kaHamoB (FDMA).

ITpuHIMIT MHOKECTBEHHOT'O JIOCTYIIA C BpEMEHHBIM pasjiesieHreM kaHainoB (TDMA).

[TpuHIKUTT MHOKECTBEHHOT'O JIOCTYTIA C KOJOBBIM paznenenueM kanainos (CDMA).

[punrmn coBMerieHHoro MuokecTBeHHoro pocryma (TDMA/FDMA).

Amnanoroas UM u ananoroBas @M. ITomMex03aIUIEHHOCTh [0 OTHOIICHUIO K TEIUIOBOMY HIYMY M MELIAIOLIEMY

CUTHAy. AHAJUTHYECKas CB3b MCEXKAY OTHOIIEHHMSMH CUTHAJ/IIyM W CHUTHAI/TIOMEXa HA BXOAE U BEIXOIE

JEMOJYJISITOPOB (IETEKTOPOB).

7. Muddepenunansuas (OTHOCUTENbHAs) OnHapHas ¢aszoBas Manumyisinus (DBPSK). dazoBas HeonHO3HAYHOCTH TIpH
npueme. KorepeHTHas U HekorepeHTHas geMoryssinus. CTpyKTypHasi cxeMa MojeMa.

8. Ksagparypruas ¢azosas manumynsius (QPSK), daszoBas HeogHozHawHOCTh Tipm mpueMe. JuddepeHnmansHas
kBagpaTypHas (azosas MaHunynanus (DQPSK). CTpyKTypHBIE CXEMbI MOJIEMOB.

9. Mudbdepenimansuas kBaaparypHas ¢azoBas manumysius co casurom /4 (wn/4 QPSK). CtpykTypHas cxema
MoJieMa.

10. Manunymsiiius ¢ MEHUMaJIbHBIM ciBuroM (MSK). I'ayccoBckass MaHHITYISIUS ¢ MUHUMaIbHBIM ciBuroM (GMSK).
CTpyKTypHBIE CXEMbl MOJEMOB. O(P(PEKTUBHOCTh HCIOJIB30BAHUS MOJIOCH! YacTOT. CHEKTp MOIYJIHPOBAHHOTO
curHana. O0ecnedyeHue KOMIIAKTHOCTH CIIEKTpA.

11.KBanparypHas ammumatyaaas Moy (QAM). CTpyKTypHBIE CXEMbI MOJICMOB.

12.0cobenHoCcTH ceTeil ¢ MaKpOCOTOBO, MUKPOCOTOBOH, MMKOCOTOBOM CTPYKTYPOIA.

13.Bunpl crannuii cetu: nentpansHas (1IC), 6a3oBas (bC), modmisHast (MC). LIeHTpbl KOMMYTAITUH [TOIBH)KHON CBSI3H.
Lentps! ynpaBieHus U 0OCITy>KUBAHHS.

14.OcobenHocT paboOThl MOOWJIBHBIX CHCTEM: ayTeHTH(HKamms aboHEeHTa, Ieperada (X3HIOBEp) aOOHEHTa IIpH
newkeHun ot onHoi BC k npyroit BC. Bunsl u opranusanus yciayr, npeaocraBnsemsix B CIIP.

15. Opranmzanus nuamid cBsizu BC-MC, MC-BC. OcoGeHHOCTH pacnpOCTpaHeHHS PaAMOBOIH MPH PA3IUIHOM pelbede
MECTHOCTH, B TOPOICKHX ycIoBHsX. [lomstusi paccrosaus «mpsmoin Bumumocth» (LOS — Line Of Sight) u
orcyrcTBus «rpsimort Bugumocti» (NLOS — Non Line Of Sight). Beictpeie 1 MeaneHHble 3aMUpaHUsl CUTHAJIA.
[Ipr4uHEI ¥ CTATUCTHYIECKOE ONMMCAHNE MEIJICHHBIX U OBICTPBIX 3aMupanuii paanocurxana B CCIIP.

16.Mozgens OxamMyphl IO pacueTy MEIWAHHOTO 3HAUYCHHS MOIIHOCTH INPWHAMAEMOTO CHTHajla Ha IJIMHHBIX TPaccax.
VYdeT xapakTepa Cpeibl Ha 3aTyXaHUe paJuoBOIIH.

17.Monens OxamypbI-XaTa 0 NpeICKa3aHuI0 YPOBHSI IPUHIUMAEMOI0 CUTHANIA HA AJTMHHBIX TPACCaX.

18.OcobeHHocTH KOPOTKHX Tpacc. Mozens Yondumia-Mkeramu 1)1 MaJIbIX COT.

19.TIpoGneMbl 3JEKTPOMAarHUTHOW COBMECTUMOCTH B COTOBBIX ceTsX. JlomycTMMOE OTHOIIEHHE CHUTHaJ/ToMexa
(curHan/unTepdepeHius) Ha Bxoxae npueMHuka MC.

20. TeppuropuanpHoe TaHupoBanue. [loHaTHE KacTepa, 4aCTOTHBIE TPYIIBL. PacdeT TOImycTHMOTO pacCTOSHIS MEKIY
BC ¢ ogrHaKOBBEIMH YaCTOTHBIMU TPYIIIIAMH B OJHOPOTHOIM MOJIENIN COTOBOH CBs3U. Pacder pa3zMepHOCTH KiacTepa.

21.YactoTHOE TIIaHMpOBaHME. J{Mama3oHbI YacTOT, BBIICICHHBIC U CHUCTEM MOJBWKHON paauocBssu. IlnaH dacToT
aHayoropor cucreMbl NMT-450, mudposeix cuctem GSM-900, GSM-1800, GSM-1900. Ywmciao AyIuIeKCHBIX
kaHaioB. OnpeneneHne MaKCUMaTbHOTO YHCIa 00CTYy)KHBaeMBIX a0OHEHTOB B COTE.

22.PacdyeT MOIIHOCTH IIyMa M OTHOLICHMS CHTHAJ/IIyM Ha Bxoje npueMHuka MC. OmpepeneHue OTHOLICHUS
CUTHAJI/ITyM B aHAJIOTOBOM KaHale.

23.0OmnpenencHre BEPOATHOCTH OIMMOOK B IU(GpoBOM KaHajie. CBs3b MEXIAY BEPOSTHOCTHIO OINIMOOK M OTHOIICHHEM
CUTHAJI/IIyM TpH UCcTonb30BaHud B CMC painoCUTHANIOB € pa3InYHBIMU BUIAMHU MOIYJISIIINH.

24.BnusiHME YaCTOTHO-CEJICKTHBHBIX 3aMUpPAaHMH Ha KadecTBO CBSI3M. METOIBI CHMXKCHUS BIUSHHAS YaCTOTHBIX
3aMUpaHUA: TPOCTPAHCTBEHHO-Pa3HECCHHEIH MpHeM; Iepenava-IpreM ¢ UCIOIb30BaHUEM MEIJICHHBIX CKaYKOB II0
YacTOTE; SKBAJIal3UHT.

25.Tlonarue Tpaduka, cpenHedl WHTCHCHUBHOCTH BBI30BOB, CPEAHEH MPOJOIDKUTENBHOCTH OOCIY)KMBAaHUS, CpeIHEi
WHTEHCUBHOCTH Tpaduka. Monens Opianra B ¢ oTkazamu JUIs OLIEHKH éMKOCTH COTOBBIX CHCTEM MOOHIIBHOMN CBS3M.

26.Opranuzanys COSAMHUTENBHBIX paauopenciabix muHuid (PPJI). Mcnmonssyemble nuamna3oHbl 4actoT. CTpyKTypHas
cxema PPJI. Onepretnueckue napamerpst PPJL

27.Pacuer ycroitunBoctu cBsizu CMC.

28. TpaHKoBBIE (TPAHTHHTOBBIC) CUCTEMBI CBSI3H. [IpHHITHIT pabOTHI, BOSMOKHOCTH, TEXHHIESCKHAE XaPaKTCPHUCTUKH.

29. Ananorossrii cragaapt CMC NMT. [Ipunimn paboTbl, BO3SMOKHOCTH, TEXHIIECKUE XapaKTEPUCTHKH.

30.Hudporoit crangapr CMC GSM. IlpuHnun paboTsl, BO3MOKHOCTH, TEXHUYECKHE XapaKTepUCTUKHU. JlocTOMHCTBA
OU(PPOBBIX CTAHIAPTOB IO CPABHEHHUIO C AaHAIOTOBBIMH.

31.Tloctpoenne mudpoBoro noroka npu TDMA: moHsTHE OKHA, Kajpa, MyJIbTHKAAPA, CYNepKaapa, UX UTUTEITHHOCTH.
Tunsl OKOH U UX CTpyKTypa. PU3NUECKUE KaHAJIbL.

32.Jlormyeckue KaHabl TpapuKa U yIpaBieHUs. BUIBI TIOTHYECKUX KaHANOB CBs3u. OpraHu3anus JJOTHYSCKHX KaHAIOB

C TOJHOM W TIOJIOBMHHOHM CKOPOCTBIO. OpraHm3aiiisi KaHaJIOB YacTOTHON cuHXpoHH3anuu. OpraHuzanust oOmmnx

KaHAJIOB YIIPABJICHUS M COBMEIIICHHBIX KAHAJIOB yIIPABJICHUSI.

o~ E
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33.06ecmneuenne 6e3onacHOCTH CBs3U B cranaapre GSM. AyreHtudukanus 1 uneHTuGuKanys aboHeHTa, 00eceucHre
CEKPETHOCTHU.

34. dynknmonanbHas cxema cetu cBsizu GSM. CtpykTypa cinyx0 B crangapte GSM.

35.Crpykrypa u Texaudeckue napametpsl bC u AC.

36.PamnoobopynoBanne n xontpomiep BC. CoctaB m pabora meHTpa KOMMYTAlWH ITOJIBIKHOM CBSI3M M IEHTpa
YIpaBJICHHSI U 0OCITY>KUBaHHUSI.

37.TlonsTHE OpOUTATEHON KOHPUTypaIK UCKYCCTBeHHBIX ciyTHHKOB 3emin (MC3) rnodansubix CITICC. Opouts MC3
(LEO, MEO, HEO, GEO) n nx xapakrepucTuku. 30HbI 00cmyxuBanus. 1111030861 3eMHBIE CTaHIINH.

38.TIpunnun aevictus U xapakrepuctuku cucreM CMC Iridium u Globalstar.

39.0co0eHHOCTH pacIpOCTPaHEHHUS PAIMOBOIH B CIIyTHUKOBOM panuokaHane. IlormomeHue SHepruu curHana B
aTMocdepe.

40.DHepreTH4ecKuii pacyeT CITyTHHKOBBIX CHCTEM CBSI3H C ITOJBIDKHBIMU 0OBbeKTaMu. /luarpamMma ypoBHEI MOIIHOCTH
mmauH cBs3u 3emirsa-MC3, UC3-3emns.

41.Metons! nossienus emxocty CMC. Pazsuthe rnobanbsHoi nHpopmanuonHoii cucrems! (I'MC) nonBuxHOMU CBSI3U U
nepcrnektuBHbIX CMC.

4.6 TunoBble 3a1a4u JJI5l IPAKTHYECKHUX 3aHATHI
(MOJIHBIA KOMILIEKT 3aa4 JJIs MPAaKTHYeCKHX 3aHsaTHii cM. B [18 — 22])

1. C ucnonb3oBanueM moeni OKaMypbl paCCUUTATh YCPEIHEHHYIO MEHaHHYI0 MOIIHOCTh curHaia (YMMC)
B aHTeHHE MOOMIbHOM cTaHuu (MC) ot 6a3oBoii ctanmuu (BC) cuctemsl cotoBoit Tenedornnn NMT Ha paccTosHUAX
Irm, 3xm, Sxm, 10xm; 20xm; 30xkm 111 KBa3UIIIAAKOTO TOPOACKOTO paiioHa, eciii: BbicoTa aHTeHHBI BC
hyc =50.m ; BeIcOTa aHTeHHBI MOOMIBHOM cTanmul (MC) h,,. =1,5m ; MomHOCTB IepenaTunka bC P, =4 Bm;
ko3 unments! ycunenus anrenH bC u MC G, =605, G,,. =005 ; norepu B punepe bC n,. =105 ; yacrora
nepenasaemoro curnana f =460 M7y .

Ortsertsl: -105,7; -121,0; -128,1; -138,7; -153,3; -168,8 [05Bm].

2. OnpezenuTte OTHONICHUE CUTHA/UHTEP(EPEHIHS B OJHOPOTHON CETH MOOHMIBHOM CBS3H IS KBA3UTIIaIKOTO
ropoza, ecinu ko3 QuuueHT 3atyxanus paiuoBoiH N =4, a pasmMepHocTs Kiactepa N = 3.

Ortser: 9,24 1b.

3. Ompenenuts uncio aOOHEHTOB, KOTOPOE MOXKET OBITh 00CITy)eHO coToBOI cucteMoit cBsi3n NMT-450 mpu
BEPOSITHOCTH OTKa3a M3-3a 3aHATOCTH BceX kKaHanoB 5%, ecnmu: cucrema mmeeT 20 6a30BBIX CTAHIUH, Y KaXKI0H U3

KOTOPBIX 20 4aCTOTHBIX KaHAJIOB; CPEAHSS NMPOJOJLKUTEIFHOCTh Pa3roBopa aOOHEHTOB <T > = 3MuH ; KaXablil a0OHEHT

JieaeT B cpeiHeM | BBI30B 3a 2 Jaca.
OtBet: npubmm3uTensHo 12240 aOOHEHTOB.

4. PaccuMTath IOIMyCTUMOE OClIabIeHHe MOLTHOCTH PaIMOBOJIHBI Ha TPACCE PACIIPOCTPAHEHHS, PaJiyC 30HbI
obcmyxuBanus 6a30Boit crannuy (bC) w1 «KBa3UIIIagKoOro MPUropoay», peaabHyI0 YyBCTBUTEIBHOCTD IIPHEMHHKA
MoOmIsHOI cTannuu (MC), peaabHy0 1yBCTBUTEIBHOCTD IpUeMHHKa 0a30B0ii ctanimu (BC), onTUManbHy0 MOIIHOCTh
nepenarunka BC cuctemsr GSM (Global System for Mobile), paGotaromux B uacrorHom auamasone (890-960) MI '
ecIH: He0OXOANMO€E OTHOIICHNE CPeIHEeH MOITHOCTH CUTHAJIA K CpelHeH MOIITHOCTH IITyMa Ha BBIXOJIE PAIHOTPAKTOB

npueMHUKOB MC 1 BC ¥, v vic = Vou prsc =13 1B ; K03 duUIMEnT rymMa ycunurens-cesnekropa npuemanka MC
Nycpe =4 ab ; koaddunuent myma ycunurensi-cenexropa npueMauka bC Ny .. =3 ab ; MakcuManbHas MOIIHOCTb

nepenarauka MC P, =0 gBbBr ; BricoTa antenns MC h,,. =1,5M ; Boicota antennsl BC h,. =30Mm ; monoca

C makc
nporryckanus npueMHnkoB MC n BC B, =200 k' ; moTepn MOIIHOCTH pasinoCHrHana B koMmOaiiHepe u B punepe bC
B PeKMMAX MEPENAIH U IPUEMA T,y g =My se =3 AB, Mywse =Ny o se =1 4B ; Gunep 8 MC orcyrersyer;

koo duumentsl ycunenus antenn bC nu MC miist pexumoB niepenadu u npuema ouHakoBel: G, oo =G, - =61b;

Gn MC — anMC =0x1b.

OTBEeTUTHh HA BOMPOC: MMOYEMY UYBCTBHUTEIBHOCTHh NMpueMHHKa BC XyXke, 4eM 4YyBCTBUTECIHHOCTH MPHUEMHHUKA
MC?
OTBeETHI:

P, ome ¥—134 1Bt | P, (5 #—1311BBr; Py, #11bBr; L, ~1371b; r~3,44xm.

C C
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4.7 TunoBble TeMbl KypcOBOT0 NMPOEKTHPOBAHMS

Hudposas CMC, ob6cmy)uBaHUE «O0TBIIOT0» (WIH «CPEIHET0Y, HIIH «MAJIOT0» TOpo/a)
Hudposas CMC, o6cyKuBaHUE TPUTOPOTHON 30HBI

Hudposas CMC, obciy)KuBaHHE HACEIIEHHOTO ITYHKTa B CEITLCKOW MECTHOCTH

Hudposas CMC, o0ciryK1BaHUE aBTOTPACCH

Hudposas CMC, o0cmyKuBaHHE MACCAKUPCKONH MOPCKOH TPacChl

Hudposas CMC, ucrioyib30BaHUE CIIYK00i 0OXpaHbI

udposas CMC, ncrions3oBanue ciryx60i YB/] B «0osbimom» ropose

Hudposas CMC, ucroyib30BaHUE Y00 MacCaKUPCKHUX MEPEBO30K B «OOJBIIIOMY TOPOJIE
Hudposas CMC, ucrioyib30BaHIE TEXHOIOTHISCKUMH CITYy)KO0aMH HedTe- U ra30IpoBoaa

©CoNogO~WNE
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