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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3ydenue cryneHTaMu 0COOEHHOCTEH MOCTPOSHHS U IPUHIIMIIOB paOOTHl COBPEMEHHBIX CEeTeH 1
CHCTEM CBSI3U C MOJABMXHBIMH 00BbEKTaMH; U3yUYE€HUE METOJIOB pacyeTa 4YaCTOTHOTO IUIaHa, TapaMeTpPOB
NPOMYCKHONW CIMOCOOHOCTH M HHEPTETHYECKHUX NapaMeTpoB ammaparypbl, U3ydE€HHUE METO/0B
MIPOCKTUPOBAHUS PA3IMYHBIX CETEH M CUCTEM CBA3U M HA OCHOBE THUIIOBOM arapaTryphl.

1.2. 3agauy AUCHUILIUHBI

1. ObyueHue CTyE€HTOB KOMIUIEKCHOMY TE€XHHYECKOMY MBILIIJICHHIO Ha MpuMepax pazbopa
MIPUHIUIIOB MOCTPOCHUS U pabOThl COBPEMEHHBIX AJIEKTPOHHBIX CETEH U CUCTEM CBSI3U C MOABUKHBIMU
00bEeKTaMU; 03HAKOMJIEHUE CTYAEHTOB CO CTaHJapTaMU B 00JIaCTU COBPEMEHHBIX CUCTEM MOOMIbHOM
CBs3H; (popMUpOBaHUE MPOPECCHOHATBHBIX KOMIIETEHIIUH 10 HaNpaBJIECHUIO OTOTOBKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Nunexc qucuumiunsl: b1.B.15.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccnonanbHble KOMIETEHIIUH
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[TKP-1. CriocoGeH K pa3BUTHIO
KOMMYTAI[HOHHBIX MOJICHCTEM U
CeTeBbIX M1aThOopM, ceTei
repeavy JIaHHbIX,
TPaHCIOPTHBIX CETeH U ceTe
panuoaoCTyIa, ClIyTHUKOBBIX
CHCTEM CBSI3U

IIKP-1.1. 3HaeT npUHIUIIBI
TOCTPOCHUS U PabOTHI CETEH CBS3H U
MPOTOKOJIOB CUTHAIIN3AIINH,
CTaHJAPTHI KAYeCTBa Nepeaadn
JIaHHBIX, T0JI0Ca U BUJEO,
TIPUMEHSIEMBIX B OpPTaHU3AIHA CETH
CBSI3U; 3aKOHOJIATENILCTBO Poccuiickoit
®denepanuu B 0011aCTH CBSI3H,
TIPUHIUIIBI PA0OTH U apXHUTEKTypa
pa3IHYHBIX TeONH(OPMAITHOHHBIX
CHCTEM.

3HATH MIPUHIIMIEI pAOOTHI K OCOOEHHOCTH OpraHU3aIux
COBPEMEHHBIX CUCTEM MOOMIIbHOM

CHCTEM CB$I3H, CIIOCOOBI OIIEHKH Pa3MepoB 30H
o0ciyxuBaHUsl 6a30BBIX CTAHIUI, 0COOCHHOCTH
YaCTOTHOT'O ITAHUPOBAHHUS.

[IKP-1.2. YMmeet ananu3upoBaTh
CTATUCTUYECKUE apaMeTphl Tpaduka,
IPOBOJMTH pacueT uHTepdeiicoB
BHYTPEHHUX HaIpPaBICHUN CETH,
BBIPa0aTHIBAaTh PEIICHUS 10
OIIEPaTUBHOMY
HepeKOH(UTYPUPOBAHHUIO CETH,
HU3MEHEHUIO IapaMeTPOB
KOMMYTAI[OHHOI NOACUCTEMBI,
CeTeBbIX IIAT(HOPM U 000pyIOBAHUS
HOBBIX TEXHOJIOTHI; U3MECHATD
apaMeTpbl KOMMYTAllMOHHOM
HOJCUCTEMBI, MapIIPyTU3ALUH
Tpaduka, IPOIUCKH KOJOB
MapIIpyTH3aLHUU, OPraHU3aLUuH HOBBIX
U PACIIUPEHUN UMEIOLIHUXCS
HAalpaBJIeHU CBSI3HU.

YMETH NIPUMCHATH Ha IPAKTUKE METOAbI aHAJIM3a U pacyeTa
OCHOBHBIX XapaKTEPUCTUK

CHCTEM MOOMIIBHOI CBSI3H; HA OCHOBE TEXHUYECKUX
XapaKTePUCTUK MUMEIOLIeiics annapaTypsl

pa3pabaThIBaTh U BHEIPATH COOTBETCTBYIOILYIO
TEeXHUYECKOMY 33JaHUIO CTPYKTYpY KJIacTepa CUCTEMBI
MOOWIJIBHOM CBSI3U C Y4€TOM 3KOJIOTHYECKOil 6e301acHOCTH.

[IKP-1.3. YMmeer ananm3upoBaTh
CTAQTHCTUKY OCHOBHBIX ITOKa3aTeneit
3G GEKTUBHOCTH PAAUOCUCTEM H
CHCTEM Ilepeaunl JaHHBIX,
pa3pabaThIBaTh MEPOIPHUSATHS IO HX
MIOAIEPKaHUIO Ha TPeOyeMOM YpOBHE,
BBITIONHSTDH PacyeT MPOIyCKHOM
CIOCOOHOCTH ceTe
TEJIEKOMMYHHUKaLUH.

YMETb TIPOBOANTH HATYPHBIM SKCIIEPUMEHT T10
MU3MEPEHHIO OCHOBHBIX XapaKTEPUCTHK OA30BBIX H
MOOWMITEHEIX CTAHIHIA.

TIKP-1.4. Birageer HaBBIKaMHU
pPa3paboOTKU CXEMbI OPraHU3aLUH
CBSI3H M MHTETPALMA HOBBIX CETEBBIX
9JIEMEHTOB, MOCTPOCHUS U
pacIIMPEHHsT KOMMYTAIlMOHHOM
MOZICUCTEMBI M CETEBBIX TIATHOPM,
paboTHI HA KOMMYTallHOHHOM
000pyTOBaHUHU TI0 0OECTICYCHHTO
peanu3anuy yCeiyr, pa3BepThIBAHAIO
000pyIOBaHUs CEPBUCHBIX IIATHOPM,
000pyI0BaHUs HOBBIX TEXHOJIOTHIT Ha
CETH, BBIIOJHEHHUIO IUIAHOB O
PACIIMPEHUIO CYIIECTBYIOIIETO
000pyJOBaHUs CETEBBIX IUIATHOPM H
HOBBIX TEXHOJIOTHIA.

BJIAJIETh NIEPBUYHBIMU HaBbIKAMHU HACTPONKH U
PEryJIMpOBKH arnaparypbl CUCTEM

MOOMJIBHOM CBSI3U IIPU NPOU3BOJICTBE, YCTAHOBKE U
TEXHUYECKOH IKCIUTyaTalluH.

TIKP-1.5. Bnageet HaBBIKaMHu
CONPOBOXKJICHUS TeOMH()OPMALIMOHHBIX
0a3 JaHHBIX 10 CETH PaHOI0CTYIIa,
MHPOPMAIIMOHHOW TTOAICPIKKU
pacyeToB paaroIOKpPHITHS,
panuopeselHbIX M CIIYTHUKOBBIX Tpacc
U YaCTOTHO-TEPPUTOPHAIIBHOTO
IUTAHUPOBAHUS B YACTH
HCTIOJIb30BaHUS KapTorpaduieckon
HHPOPMAIHH.

Brnaners HaBbIkaMy HHGOPMALIMOHHOMN MOAIEPIKKH
PacueToB PaAUONOKPBITHS, PaJUOPETICHHBIX U
CIIyTHHUKOBBIX TPAcC M YaCTOTHO-TEPPUTOPUATIBHOTO
TUIAHUPOBAHMS B YAaCTH MCIIOJIBb30BaHUs KapTorpaduueckont
uH(pOpPMaLUY.
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TIKP-4. CiocoGHOCTh
OCYILECTBIISATh MOHUTOPHHT
COCTOSIHHSI U TIPOBEPKY
KayecTBa paboThl, TPOBEICHHE
HU3MEPEHHI ¥ JUATHOCTHKY
OIIMOOK M OTKA30B
TEJIEKOMMYHHKAIIHOHHOTO
000pyI0BaHHUs, CETEBBIX
YCTPOMCTB, MPOrPaAMMHOTO
oOecrieueHust
MHPOKOMMYHHUKAIMN

IIKP-4.1. 3HaeT METOAMKY U CpeCTBa
HU3MEPEHHH, UCTIOJIb3yEeMbIE IS
KOHTPOJISL KauecTBa paboThI
000py/I0BaHUs, TPAKTOB ¥ KaHAJIOB
nepeadn, porpaMMHoe odecredeHue
000pyI0BaHus, TOKYMEHTAIHIO 1O
CHCTEMaM KauecTBa paboThI
MIPENPUITHI CBA3U.

3HaTh CIOCOOBI pacyeTa EKTPOMArHUTHON
COBMECTUMOCTH H OLICHKH TpadHKa B

Kactepe 6a30BbIX CTAHIIHIA; OCHOBHBIC CTAHIAPThI
MOOUJILHOM CBSI3H.

[IKP-4.2. YMmeet ananu3upoBaTth
PE3yJIbTAThl U YCTaHABJINBATh
COOTBETCTBHUE MApaMETPOB PabOThI
000pyIOBaHUS ICHCTBYIOIINM
OTpacJICBBIM HOpMaTUBaM.

YMeTh aHanu3upoBaTh MOTYyUYEHHBIE PE3YIbTAThI U
yCTaHaBIMBaTh COOTBETCTBHE APaMETPOB PaOOTHI
000pyJOBaHUSI CUCTEM CBSI3H 10 JEHCTBYIOIUM
HOPMAaTHBHBIM aKTaM M HOPMaTHBaM.

TIKP-4.3. Bnageet HaBBIKaMU
HWHCTPYMEHTAIbHBIX H3MEPEHHIA,
HCTIOJIb3YEMBIX B 00JIaCTH
TEJIEKOMMYHHUKAIIUH, U OLICHKU HX
COOTBETCTBHUS TEXHHUECKHM HOpMaM U
rnapameTpam 000py/I0BaHHS U KAHAJIOB
nepeayn YCTAHOBICHHBIM
9KCIUTYyaTallMOHHO-TEXHUUECKHM
HOpMaM, BEJICHHUS JOKYMEHTALIUH 10
pe3yJbTaTaM H3MEpeHHIA.

BJ'Ia,I[eTL HaBbIKaMH UHCTPYMCHTAJIbHBIX H3MepeHHﬁ
TEJICKOMMYHHUKAITUOHHOI'O O60py,I[OBaHI/I$[, BECTH
JAOKYMEHTAIUIO 110 pE3yJibTaTaM HSMEPGHHPII.

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npenojaaBarejieM
H HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTH JUCIHUIIJIMHBI COCTABJIACT 6 3a4ETHBIX CIWHUII, 216 AKaJICMHUYCCKUX 4aCOB.
PacnpeneneHI/Ie TPYAOCMKOCTH JUCHUIIJIMHBI 110 BUAAM y‘-IC6HOI71 ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMILIIMHBI 110 BUJIAM Y4eOHOH J1eTeIbHOCTH
o Bcero |Cemectpsl
Bunsl yueOHoM aesTenbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuTopHas padora o0y4aomuxcs ¢ npenogaparesaeM, Bcero 96 96
JIeKIIMOHHEBIE 3aHATUS 26 26
[TpakTHyeckue 3aHATHS 36 36
JlaGopaTopHbie 3aHITHS 16 16
KypcoBoii mpoekT 18 18
CamocrosiTeibHas padoTa 00y4aOIINXCsH, B T.4. KOHTAKTHasI 84 84
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ nNpenojaasarejieM, BCero
Hanucanue oTuera o KypcoBoMy IPOEKTY 50 50
[ToaroroBka K TECTUPOBAHUIO 22 22
[ToaroTroBka k 1abopaTopHoil paboTte, HaNMCaHUE OTYETa 12 12
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 216 216
Oo0mas TpyroemMkocTh (B 3.e.) 6 6

5. CTpykTypa ¥ colep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOW NesSTeIbHOCTH IPUBEICHA B

Tadimie 5.1.
Tabauna 5.1 — Pa3gensl (TeMbl) AMCUUIIIIMHBL U BUABI YUEOHOM 1€ATEIbHOCTU
Jlek. Cam. | Bcero
Hazpanus pa3nenos (tem) ITpak. | JIa0. | Kypc. dopmupyemsble
3aH., pab., | vacos (6e3
JUCLIATUTHHEI 3aH., 4| pab. | mp. KOMITETEHIINH
q 4 | DK3aMeHa)
4
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7 cemecTp

1 WcTopus pa3BuTHs CUCTEM 2 - 4 18 10 34 [TIKP-1, I[TKP-4
MoOwmibHOU cBsi3u (CMC). Metos
MHOKeCTBEHHOT0 aoctyna B CMC.
2 O61ue NPUHLIKIBI HOCTPOCHUS 2 - - 6 26 [IKP-1, ITIKP-4
CMC.
3 ITapametpsl paguokanana. Moaenu |2 16 - 6 42 [IKP-1, TTKP-4
IIpeJICKa3aHus YPOBHS CUTHAJIA JJIst
CMC.
4 Metoabl 2 8 - 6 34 [IKP-1, TIKP-4
YaCTOTHOTEPPUTOPUATILHOTO
manupoBanuss CMC.
5 Bunsl nudpoBoii MaHUTTYISITUY. 4 - 4 10 36 IIKP-1, TIKP-4
6 Pacuer munuit CMC npu 3aganHom |2 4 - 6 30 [IKP-1, TTKP-4
KayecTBe.
7 Tpaduk u emrocTh coToBeIXx CMC. |2 4 - 6 30 [TIKP-1, I[TKP-4
8 CoenunurensHbie tuaun (CJI) 2 - - 6 26 [IKP-1, ITIKP-4
0a30BbIX U LIEHTPATBHBIX CTAHIIUN,
yCTOHYMBOCTH coennHeHus B CMC.
9 CMC crannapra GSM. 4 - 8 10 |40 [IKP-1, TTKP-4
Oco0eHHOCTH APYTHX CTaHAAPTOB.
10 Cuctemsl nepcoHAIBHOM 2 4 - 8 32 [TIKP-1, I[TKP-4
CITyTHHUKOBOM CBSI3H.
11 IlpoexTupoBaHue CUCTEMBI 2 - - 10 |30 [IKP-1, ITIKP-4
MOOUIILHOU CBSI3H

Uroro 3a cemectp |26 |36 16 |18 84 180

Utoro|26 |36 16 |18 84 180

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.

Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIINHBI (B T.Y. IO JICKIIHSIM)

HasBanus paznenos (Tem)
JVCIIATUTHHBI

Coneprxkanue pas3iesion (Tem)
JACUUTIIAHEI (B T.Y. TIO JICKIIHSIM)

TpynoemMKocTb
(JIEKITMOHHBIE
3aHATHSA), 4

dopmupyemble
KOMIIETEHIIUH

7 cemecTp
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1 Ucropus pa3BuTUs CUCTEM
moomibHOU cBsizu (CMC).
MeToabI MHOKECTBEHHOT'O
noctyna B CMC.

O06nbem, conepikaHue, BUAbI 3aHITHI
1 GOpMBI

OTYETHOCTH TI0

nucturuHe. CUCTeMbl TTOABHKHOM
CBSI3U TIEPBOTO, BTOPOTO, TPETHETO U
YETBEPTOTO

nokosenuit (1G, 2G, 2,5G, 3G, 4G).
Hx ocobennocTn

U TEXHUYECKHUE

napaMmeTpbl. MHOKECTBEHHBIX
noctynoB ¢ yacToTHeIM (FDMA), ¢
BPEMEHHBIM

(TDMA), ¢ xonoBeiM (CDMA)
pazzeneHueM

kaHasioB. COBMEIIIEHHbBIE
MHOKECTBEHHBIE JTOCTYIIBI.

TIKP-1, [TKP-4
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Hroro
2 OOmiye NPUHITUIIBI Cetu ¢ MAaKpPOCOTOBOI, [IKP-1, IIKP-4
noctpoenus CMC. MHUKpPOCOTOBOM 1
MUKOCOTOBOM CTpyKTypoi.CBeaeHus
0
MEXIYHAPOAHBIX, (hefepaTbHbIX U
pErHOHANBHBIX
crangaprax Ha CMC.Bunb! ctaniuit
CeTH:
uentpanbHas (L[C), 6a3osas (BC),
MOOUIBHAS
(MC).LleHTpBl KOMMYTaLIUU
MOJABUKHOM CBSI3HU.
LenTps! yrpaBieHus u
o0ciy)kKnBaHUs. AyTeHTU(UKALMS,
X3H/I0BEp,
poymuHr abonenta B CMC.Buis
YCIyT,
npeaocrasisaeMbix B ceTsix CMC.
Uroro
3 IlapameTpsl pagroKaHana. Oco6eHHOCTH pacpoCTpaHEHHUS [TKP-1, T[IKP-4
Monenu npeacka3zaHusi ypoBHS |paJMOBOIH MpU
curnana st CMC. pa3IuuHOM peibepe MECTHOCTH.
bricTpbie u
MeJIEHHbIE 3aMUpPaHUs CUTHAIA MTPU
JBUKEHUU
MC.Mogaenu Oxkamypsl, OkamyphblI-
Xara u Youdurra
Hkeramu no npeacka3aHuio ypoBHS
CUTHaJja B
OOJIBIINX U MAJIBIX COTaX.
Uroro
6




4 Metoabl
YaCTOTHOTEPPUTOPHAIIEHOTO
wianuposanust CMC.

[IpoGnembl 351€KTpOMarHUTHON
COBMECTHUMOCTH
(BMC).TeppurtopuansHoe
ianuposanue. Knacrep n

€ro pa3MepHOCTh, YACTOTHBIE TPYTIITHI
knacrepa.llapametp «Signal
Interference Ratio»

(SIR), ero pacuer.HacToTHOE
IaHupoBanue. 1lnanel

YacTOT: aHaJI0roBoi cucteMel NMT,
U poBoi

cuctembl GSM. Onpeznenenue
MaKCHUMAaJIbHOTO YHCIIa
00cTy>)KMBaeMbIX a00OHEHTOB B COTE.

TIKP-1, [TKP-4

Htoro

5 Bunel nudpoBoii
MaHUTYJISIUH.

Huddepennmanpaas
(oTHOCHUTENBHAST) OMHApHAS
¢azosas manunynsauus (DBPSK).
KBagparypnas

¢azosas manunynauus (QPSK).
Huddepennmanpaas
KBaJpaTypHas (a3oBasi MAHUIYJISALHA
(DQPSK).Auddepenumanpras
KBaJ[paTypHas

(azoBast MAaHUITYJIALUSA CO CABUTOM
I1/4 (I1/4

QPSK).Manumynsims ¢
MHUHHMMAaJbHBIM CIBUTOM

(MSK). I'ayccoBckast MaHUITY IS ©
MUHHMMaJIbHBIM

casuroM (GMSK).KBanparyphnas
aMIUTUTYIHAS

monymsanus (QAM).KorepentHas u
HEKOTepeHTHas

JEeMOAYJISLNS PA3TUYHBIX BUIOB
MOJTYJISIHH.

ITIKP-1, TIKP-4

HUroro

CornacoeaHa Ha noptane N2 59707




6 Pacuet nuauit CMC npu
3aJJaHHOM KaudecTBe.

[Ipsimoii 1 oOpaTHBII KaHAJIbI CBSI3U.
Onenka

qyBCTBUTEIBHOCTH NpreMHuKa MC u
k02 Punmenta

mryma bC ¢ yuerom BHEIIHUX U
BHYTPEHHUX

nrymoB.KadecTBo 1iudpoBoit
PaaroCBS3H.

[IponyckHas cnocoOHOCTh
U(POBOro KaHaJIa CBSI3H.

ITonmoca HaiikBucra. [Ipenen
[ITenHoHa.

D¢ hekTHBHOCTH MCTIOIB30BAHMS
PaaroNoIOCH! IpU

pa3IMYHBIX BUAAX MAHUYJISIHH.

TIKP-1, [TKP-4

Htoro

7 Tpaduk 1 eMKOCTh COTOBBIX
CMC.

[Tonstue Tpaduka. Pacuer 0CHOBHBIX
napaMeTpoB

TpaduKa CeTH: CpeHen
WHTCHCHUBHOCTH BBI30BOB,

CpeIHel MPOA0KUTETHHOCTH
o0cCTyKUBaHUS,

CpelnHel MHTEHCUBHOCTH
Tpaduka.Moaenp DpiaHra

B ¢ oTkazamu A1 OIIEHKH €MKOCTH
CMC.

ITIKP-1, TIKP-4

HUroro

8 CoenmHUTENbHBIE JTUHUU
(CJI) 6a30BBIX M IICHTPATBHBIX
CTaHIMH, yCTOMYMBOCTD
coequuenus B CMC.

Opranuzanys pauopeaeiHbIX U
ONTOBOJIOKOHHBIX
CJI.CtpykrypHasa cxema CJI.Pacuer
YCTONYUBOCTH

coequnenud w1t CMC.

ITIKP-1, TIKP-4

Hroro
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9 CMC crannapra GSM.
OcobeHHOCTH APYTHX
CTaHJapTOB.

®yHkMoHaNbHAs cxema cetu GSM,
CITYKOBI,

texHuueckue napamerpsl bC u MC.
PagrooGopynoBanue u KOHTPOJLIEP
BC.

FDMA/TDMA noctymn. OkHO, Kajp,
MYJIBTUKATI,

cynepkazap. YactoTuele, puznyeckue,
JIOTHYECKHE

KaHaybl. KaHaapl CHHXpOHH3ALNHU |
ynpaBieHus. AyTeHTU(DUKALINAS U
uacHTH()UKAIISA

aboneHTa. TpaHKOBBIE CUCTEMBI
CBsI3U. BO3MOXHOCTH, TEXHIUUECKUE
XapaKTEPUCTHKH. AHAIOTOBBIN
CTaHJApT

CMC NMT. Bo3moxHOCTH,
TEXHUYECKUE
xapakrepucTuku./locTonHcTBa

U POBBIX

CTaHJApPTOB.

TIKP-1, [TKP-4

Htoro

10 Cucremsl nepcoHanbHON
CIIyTHUKOBOH CBSI3H.

[Tonarue opOuTanbHON
KOH(UTrypauu

UCKYCCTBEHHBIX CITyTHHUKOB 3eMJII
(UC3). OpOuTsr

HC3 (LEO, MEO, HEO, GEO).
I'mob6anpHas cBsA3b

yepe3 UC3, 30HbI

oOcyuBaHus. XapaKTePUCTHKU
cucreM Iridium u
Globalstar.Ocobennoctu
pacrpocTpaHeHUs PaIUOBOJIH B
CILyTHUKOBOM
paanokanane.MeTo/bl OBBIIICHUS
€MKOCTH

CMC.I'no6anpHast uH(pOpMAIIMOHHAS
cuctema (I'IC),

mecto Poccun B ITHC.

ITIKP-1, TIKP-4

HUroro

11 IlpoekTupoBaHUE CUCTEMBI
MOOWJIBHOMU CBSI3U

AHanu3a TpeOOoBaHUN TEXHUYECKOTO
3amanust (T3) Ha

npoektupoBanre CMC. Bribop
HEJIOCTAIOIINX

UCXOJHBIX JAHHBIX JIJIS
npoektupoBanus. [IpoekTupoBanue u
pacuer CMC ¢

3aJJaHHBIMU NTapaMeTpaMH KauecTBa.

ITIKP-1, TIKP-4

Hroro

Uroro 3a cemectp

26

Htoro

26
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHMEe NMPAaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HaumeHnoBanue

HasBanus paznenos (Tem) .
NPaKTUICCKUX 3aHIATUN

Tpynoemkocts, | dopMupyemblie

JTUCIUILTAHBI (ceMumapos) q KOMIETEHIINH
7 cemecTp
3 ITapameTpsl paguokaHana. Pacuer 30H 00cyKuBaHUs 8 [IKP-1, ITKP-4
Mopenu npeackasaHusi ypoBHs IEpPENATYNKOB METPOBBIX
curnana st CMC. BOJIH.
Mogaenu npeackazanus 8 [TIKP-1, IIKP-4

YPOBHSI CUTHAJIA ISt
ompeieTIeHUs 30H
00cTy>KMBaHUS JUTsI COTOBBIX
CHUCTEM IIOJBV>KHOU CBSI3H.

Hroro 16
4 Metoabl DneKTpoMarHuTHas 8 [IKP-1, IIKP-4
4aCTOTHOTEPPUTOPUATIBHOTO COBMECTUMOCTb U
mianupoBanuss CMC. 0COOCHHOCTH YaCTOTHOTO
IJIAHUPOBAHUS B COTOBBIX
CHUCTEMAX
HOJIBUKHOM CBS3U.
Hroro 8
6 Pacuer nuanit CMC npu [ITyMOBBIE XapaKTEpUCTUKHU U 4 [IKP-1, IIKP-4

3aJJaHHOM KauecTBe. JHEepreTHYecKas
3¢ (HEeKTUBHOCTH COTOBBIX
CUCTEM CBSI3U MPHU
pa3IMYHBIX BUIAX

MOJTYJISILIHH.
HUroro 4
7 Tpaduk 1 eMKOCTh COTOBBIX Tpaduk 1 eMKOCTh COTOBBIX 4 [1KP-1, I[IKP-4
CMC. CHCTEM MOOMIIbHOM
CBSI3U.
Uroro 4
10 Cucremsbl nepcoHanbHON Pacuer nuarpamm ypoBHeit 4 [IKP-1, IIKP-4
CIIyTHUKOBOM CBS3H. [IEPCOHAIBHOU
CIIyTHUKOBOH CBSI3H.
Hroro 4
Hroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT

Ha3zBanus pasnenos (tem) | HaumenoBanue mabopaTOpHBIX dopmupyemble
TpynoemMkocTs, 4
JUCLUIUINHBI pabot KOMIIETEHIINH

7 cemecTp
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1 Uctopus pa3zsutus cuctem |VccienoBanue TeXHOIOTUH 4 [IKP-1, [TKP-4
MoOunbHOM cBsa3u (CMC). FDMA.
MeTo/1bl MHOXECTBEHHOIO

noctyna B CMC. Hroro 4
5 Bugasr nudposoit HUccnenosanne MSK Mmonema 4 IIKP-1, IIKP-4
MaHUIYJISIUH. (xmaccuyeckas
peanu3anus).

Htoro 4
9 CMC crannapra GSM. Cucrtema COTOBOH CBS3U 4 [IKP-1, [TKP-4
Oco0eHHOCTH APYTUX crangapra GSM-900.
CTaH1apTOB. CrpykTypa JIOTHYECKUX KaHAJIOB 4 [TKP-1, I[IKP-4

yIpaBJICHUS U
aJITOPUTMBI (PYHKITMOHUPOBAHUS
cucteMbl GSM.

Htoro 8
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayAUTOPHOM pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBINIOJIHEHHUS KypPCOBOTO MPOEKTa MPEeCTaBICHbI B Ta0nuiie 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

ConeprkaHre KOHTAKTHOM ayJIMTOPHON pabOThI |pr,I[O€MKOCTI>, 4| ®opMupyeMbie KOMIIETCHIIUU

7 cemecTp

AHanu3a TpeboBaHuii TexHudeckoro 3amaanus (T3) Ha 18 [IKP-1, [IKP-4
npoektupoBanue CMC. Bribop HepocTaromumx
UCXOJHBIX TAHHBIX JJIS
npoektupoBanus.[IpoektupoBanue u pacuer CMC ¢
3a/laHHBIMH [TapaMeTpaMu KayecTBa.

Hroro 3a cemectp 18

Hroro 18

[IpumepHas TemaTHKa KypCOBBIX MPOEKTOB:

Hudposas CMC, o6citykuBaHUE «OOTBIIIOT0» (MU «CPETHETOY», HIIA «MAJIOro») TOpo/ia.
Hudposas CMC, o6citykuBaHUE TPUTOPOTHON 30HBI.

Hudposas CMC, o6ciykMBaHHE HACETICHHOTO IyHKTA B CEJILCKONW MECTHOCTH.

Hudposas CMC, o6citykKuBaHUE aBTOTPACCHI.

Hudposas CMC, o6citykuBaHHUE MTacCAKUPCKONR MOPCKOM TPaCCHI.

Hudposas CMC, nucronbs3oBaHue CIyK00i OXpaHbI.

Hudposas CMC, ncnions3zoBanue ciayx00it YB/] B «6omb1mom» ropoe.

Hudposas CMC, ucronb3oBaHue CIyk00# MacCaXUPCKUX MEPEBO30K B «OOIBIIIOM» TOPO/IE.
Hudposas CMC, ncronb30BaHUE TEXHOJIOTHUYECKUMU CITy)KOaMu HedTe- U Ta30mpoBo/a.

XN b WD —

5.6. CamocTosiTesibHas padora

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TIPEICTaBICHBI B
tabnute 5.6.
Tabmuia 5.6 — Buabl caMoCTOSITeNbHOM pabOThI, TPYA0EMKOCTh B (pOpMHUpYyeMble KOMIETCHIIMH

Bunpr
HasBanus pazienoB (Tem) . | Tpynoemkocts, | @opmupyembie Dopmbl
CaMOCTOSITEJIbHON
JUCUUTIIUHBI q KOMIIETEHIINH KOHTPOJIA
paboThl
7 cemecTp
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1 Ucropus pasButus cucrem |Hamnucanue otuera 4 [1IKP-1, IIKP-4 Kypcosoii
moomibHOU cBsizu (CMC). 10 KYpPCOBOMY npoekT, OTuer
MeToapl MHOXKECTBEHHOTO MIPOEKTY 10 KypCOBOMY
noctyna B CMC. IIPOEKTY
IToaroroBka x 2 ITKP-1, I[IKP-4 | TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 [TIKP-1, ITKP-4 | JlabopaTopHas
nabopaTopHOI pabota
paboTe, HarMcaHue
oTyera
Hroro 10
2 OOmye MPUHITUTIBI Hanucanue otuera 4 [TKP-1, TIKP-4 KypcoBoii
noctpoenus CMC. M0 KYpCOBOMY npoekt, OTuer
MIPOEKTY 0 KypCOBOMY
MIPOEKTY
IToaroroBka k 2 [IKP-1, [IKP-4 | TectupoBaHue
TECTUPOBAHUIO
Hroro 6
3 Ilapametpsl paavokanana. |Hamucanue otuera 4 [TKP-1, TIKP-4 KypcoBoii
Mopenu npeacka3zanus M0 KYpCOBOMY npoekt, OTuer
ypoBHs curdana g CMC. MPOEKTY M0 KYpCOBOMY
MIPOEKTY
IToaroroBka k 2 [IKP-1, [IKP-4 | TectupoBaHue
TECTUPOBAHUIO
Hroro 6
4 Metoibt Harnncanue otyera 4 [1IKP-1, [IKP-4 Kypcosoii
YaCTOTHOTEPPUTOPUATILHOTO |10 KYPCOBOMY npoekt, OTuer
manuposanus CMC. IIPOEKTY 10 KypCOBOMY
MIPOEKTY
IToaroroBka k 2 [IKP-1, [IKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 6
5 Buasr nudposoit Hanucanue otuera 4 [TKP-1, TIKP-4 KypcoBoii
MaHUIYJISIUH. 0 KYpCOBOMY npoekt, OTuer
MIPOEKTY 10 KypCOBOMY
MIPOEKTY
[ToaroroBka x 2 [IKP-1, [IKP-4 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka 4 [TIKP-1, ITKP-4 | JlaGoparopHas
nabopaTtopHOit pabota
pabote, HarMcaHue
oTyera
Hroro 10
12
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6 Pacuet nuauit CMC npu Harnncanue oryera 4 [1IKP-1, IIKP-4 Kypcosoii
3aJIJaHHOM Ka4eCTRBe. 0 KypCOBOMY npoekT, OTuer
MIPOEKTY 10 KypCOBOMY
MIPOCKTY
IToaroroBka x 2 ITKP-1, I[IKP-4 | TectupoBanue
TECTUPOBAHUIO
Htoro 6
7 Tpaduk n eMKocTh COTOBBIX | Hammcanue otuera 4 [TKP-1, TIKP-4 KypcoBoii
CMC. 0 KypCOBOMY npoekT, OTuer
MIPOEKTY 10 KypCOBOMY
MIPOCKTY
IToaroroBka k 2 ITKP-1, I[IKP-4 | TectupoBanue
TECTUPOBAHUIO
Htoro 6
8 CoeMHUTEIbHBIE JIMHUN Harnncanue oryera 4 [TIKP-1, IIKP-4 Kypcosoii
(CJI) 6a3oBbIX U 0 KypCOBOMY npoekT, OTuer
LEHTPAJIbHBIX CTaHIUH, MIPOEKTY 10 KypCOBOMY
YCTOMYHUBOCTh COCTUHEHUS B MIPOCKTY
CMC. [MToAroToBKa K 2 [IKP-1, [IKP-4 | TectnupoBanmue
TECTUPOBAHUIO
Htoro 6
9 CMC crangapra GSM. Hanucanue otuera 4 [1IKP-1, IIKP-4 Kypcosoit
Oco0eHHOCTH APYTUX 0 KypCOBOMY npoekT, OTuer
CTaHJapTOB. MIPOEKTY 10 KypCOBOMY
MIPOCKTY
IToaroroBka x 2 ITKP-1, I[IKP-4 | TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 [TIKP-1, ITKP-4 | JlabopaTopHas
nabopaTopHOI pabota
paboTe, HarMcaHue
oTyera
Hroro 10
10 Cucremsl nepcoHasibHOM  |Hanmucanue otyera 6 [TKP-1, TIKP-4 KypcoBoii
CITyTHHUKOBOM CBSI3H. M0 KYpCOBOMY npoekt, OTuer
MIPOEKTY 10 KypCOBOMY
MIPOEKTY
[ToaroroBka x 2 [IKP-1, [IKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
11 IlpoektupoBanue cuctemsl | Hanmucanue otuera 8 [TKP-1, TIKP-4 KypcoBoii
MOOWJIBHOMU CBSI3U M0 KYpCOBOMY npoekt, OTuer
MIPOEKTY 10 KypCOBOMY
MIPOEKTY
[ToaroroBka x 2 [IKP-1, [IKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 10
Hroro 3a cemectp 84
[ToaroroBka u caada 36 DK3aMeH
JK3aMeHa
13
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Uroro| 120

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbl yueOHOI e TenbHOCTH
dopMupyemble
Jlek. | Ilpak. | Jla6. | Kypc. | Cam. DOopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. mp. pao.

ITKP-1 + + + + +  |OTueT no KypcoBOMY IIPOEKTY,
Kypcogoit npoekr, JlaboparopHas
pabota, TectupoBanue, Jk3aMeH

ITKP-4 + + + + +  |OTueT no KypcoBOMY IIPOEKTY,
Kypcogoii npoekr, JlabopaTopHas
paborta, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

baynnbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbIN Oaut
MaxkcumanbHbII MaxkcumanbHbIN
3a IEPUOA MEXKITY Bcero 3a
DopMBbI KOHTPOJIS 0amt Ha 1-yr0 KT ¢ 0aJut 3a nepuos
2KT u Ha xoHen CEMECTp
Havana cemectpa | mexnay KT u 2KT
cemecTpa
7 cemecTp
JlaGopatopHas pabota 10 10 20 40
TectupoBaHue 10 10 10 30
DK3aMeH 30
HToro MakcumyM 3a 20 20 30 100
HEpPUOL
Hapacraromum utorom 20 40 70 100

BanbHbIe OLIeHKH 7151 KypCOBOT'O MPOEKTA MpeicTaBieHbl B Tabnuue 6.1.1.
Tabmuia 6.1.1 — bannbHbIe OIIEHKHU JJIs KYPCOBOTO MPOEKTA

. . MaxkcuManbHbIH 0aI
MakcumanbHbIN MakcumanbHbIN
3a Mepuo MEXy Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ OaJut 3a rmepuos
2KT u Ha KoHEN CEeMECTp
Hauaja ceMmecTpa mexnay 1KT u 2KT
ceMecTpa
7 cemecTp
OT4er o KypcoBoMy 10 20 70 100
MIPOEKTY
Hroro makcumym 3a 10 20 70 100
nepuo/
Hapacratomum urorom 10 30 100 100

6.2. IlepecueTr 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmuma 6.2 — [lepecyer 6aUIOB B OIICHKH 33 TEKYIH KOHTPOIb
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Bamibl Ha JaTy TEKyLIero KOHTpOIs Onenka

>90% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMaJIbHOI cyMMBbI OaitoB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAnYecKoe M MH(OPMAIITHOHHOE o0ecTevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. MobOunpHast paavoCBsA3b: IMIyMOBBIE XapaKTEPHCTUKH, CHEKTpajdbHAas M JHEpPreTHYecKas
3 PeKTHBHOCTD, COATAaHCUPOBAHHBIN AyIIEKC: YUeOHOe MOCcoOue s JCKIIMOHHBIX U MPAKTUYECKUX
3aHATHH, KypCOBOT'O NMPOCKTHPOBAHUS, CAMOCTOSTEIbHONW pabOThl CTYACHTOB PaJIMOTEXHHYECKUX
cnenuansHocTeid / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBI pecypc]: — Pexum noctyna:
https://edu.tusur.ru/publications/5113.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. KocMuyeckue u Ha3eMHbIE CUCTEMBI PAIMOCBS3H U CETH TelepaauoBelianus: Y4yeOHoe mocodue
/ A. C. Bepmiunun, XK. T. DOpasiaeen - 2013. 184 c. [DnexkTpoHHbIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/3449.

2. CucteMbl MOOUMIIBHOU cBs3U: BBenenue B npoduib: YuebHoe mocoOue A JEKIUOHHBIX,
MPaKTUYECKUX 3aHATUM, camocTosiTenbHOM padoTel / C. B. Menuxos, 1. A. Konecos - 2016. 155 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/6158.

3. Benenue B npodunb «CucTeMbl MOOMIBHOM CBsI3W»: YueOHOe mocobue il JeKIHOHHBIX,
MPAKTUYECKUX 3aHATUH, CAMOCTOSITENIbHON pabOThl CTYACHTOB PAAUOTEXHUUECKUX crenuanbHocteit / 1.
O. Hoznpesarteix, C. B. Menuxos, b. ®@. Ho3apesateix, U. A. Konecos - 2019. 155 c¢. [DnekTpoHHBII
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/9042.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. MobGunbHast paAHOCBsI3b: YyBCTBUTEIBHOCTh AHAJIOTOBBIX U HU(POBBIX TPUEMHBIX YCTPOUCTB,
SHEpreTudeckas u crekrpanbHas 3p(GEeKTUBHOCTh Pa3IMYHbIX BUI0B MAHUITYJISIINY, cOaTaHCUPOBAHHBIH
nymiiekc: YueOHoe rnmocodue [is JeKIMOHHBIX U MPAKTHUYECKUX 3aHATUH, KypCOBOT'O IPOEKTUPOBAHMS,
CaMOCTOSITEIBHON pabOTHI CTYJICHTOB paMoTeXHUYeCKuX cneruanbHocter / C. B. Menuxos - 2018. 54 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/8906.

2. Tpaduk, eMKOCTb U YCTOWYHUBOCTDh CUCTEM MOOMIIBLHOM CBSI3U: YUeOHO-METOAMYECKOE ITocoOme
71 NPaKTUYECKUX 3aHSATHH M KypCOBOTO MPOEKTUPOBAHUS ISl CTYAEHTOB PaJUOTEXHHUYECKHUX
cnenuanpHocted / C. B. MenuxoB - 2014. 13 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/4134.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Cneunanu3upoBaHHas y4deOHas ayauTOpusa: ydeOHas ayIUTOpHUs IJisl MPOBEACHUS 3aHITUN
MPAKTUYECKOTO THUIla, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIlla, yuyeOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIIEHHE JIJIs1 KypCOBOI'O MPOEKTUPOBAHUS
(BBITIOTHEHHST KypCOBBIX padoT); 634034, Tomckast o6nacth, T. ToMck, Bepmuauna ynuna, n. 47, 427
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Jlocka MarHuTO-MapKepHasi;

- Komnsrorep;

- [ImasmMenHas mmaHens;

- Cepgep (2 mt.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

Cnenuanu3upoBaHHas ydeOHas ayIUTOpHUs: ydeOHas ayIUTOpHUs JJIsI IPOBEACHUS 3aHATHUH
NPaKTUYECKOro THUIA, y4eOHast ayIuTOpHs IJisl MPOBEACHUS 3aHATHI J1abOpaTOpHOro THMa, ydyeOHas
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ayJIMTOpHUS JIUIsl IPOBEICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE /111 KypCOBOI'O MPOEKTUPOBAHUS
(BBITIOTHEHHST KypPCOBBIX padoT); 634034, Tomckast o6nacth, T. ToMck, Bepmuauna ynuna, n. 47, 427
ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Jlocka MarHuTO-MapKepHasi;

- Kommnsrorep;

- [ImasmMenHas mmaHens;

- Cepgep (2 mt.);

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Qucs;

- Scilab;

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecreyeHne 1Jis KypcoBOro nNpoeKTa

Cneumnanu3upoBaHHas y4eOHas ayauTOpUs: ydeOHas ayIuTOpHUs IJisl MPOBEACHUS 3aHITUU
MPAKTUYECKOTO THUIIA, ydeOHas ayIUTOPUs IJIs MPOBEICHUS 3aHATHH J1abOpaTOPHOTO THUIIA, yuyeOHas
ayIUTOPHUS JIJISl IPOBEICHUS 3aHATHI CEMUHAPCKOTO THITA, TOMEIICHHUE I KYPCOBOT'O MPOCKTUPOBAHUS
(BBIONTHEHHS KYpCOBBIX pador); 634034, Tomckas ob6nacte, r. ToMmck, Bepmmanna ynuna, n. 47, 427
ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- Jlocka MarHuTO-MapKepHas;

- KommnsroTtep;

- IInazsMeHnHas naHenb,

- Cepsep (2 mwrt.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Scilab;

8.5. MaTepI/IaJ'II)HO-TeXHI/I‘leCKOC U IIporpaMmMHoOe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PY T0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.6. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTHHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Ucropus pa3sBuTus CUCTEM IIKP-1, IIKP-4  |Ot4er o IIpuMepHBIil IepeyeHb
MoOwmitbHOM cBsizu (CMC). KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
MeTopl MHOKECTBEHHOTO IIPOEKTY
nocryna 8 CMC. JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OO0uiye NpUHIMIIBI [IKP-1, IIKP-4  |Ortuer o [IpumepHBIil nepeyeHb
noctpoenus CMC. KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB
IIPOEKTY
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
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3 [lapameTpsl pajguoKaHaia. [IKP-1, IIKP-4  |Ortuer o [IpumepHBIil nepeyeHb
Mogenu npeacka3aHusi ypoBHS KYpPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
curnana st CMC. MIPOCKTY
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
4 Metoabl [IKP-1, IIKP-4  |Ortuer o [IpumepHBIil nepeyeHb
YaCTOTHOTEPPUTOPUATHLHOTO KYPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
rianupoBanust CMC. IIPOEKTY
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 Bugasr nudposoit IIKP-1, [IKP-4  |OT4eT mo [TIpumepHsIil nEpeyeHb
MaHUITYJIS AN, KYPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
MIPOCKTY
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
6 Pacuer munuit CMC npu [IKP-1, [IKP-4  |OTtuer no [IpumepHsIil nEpeYEHb
3a/laHHOM KaudecCTBe. KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
7 Tpaduxk u emxocts cotoBbix |IIKP-1, [IKP-4  |Otuer no [IpumepHsIil nEpeUYEHb
CMC. KYpPCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
MIPOCKTY
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
8 Coeaunurenbubie muauu (CJI) [ TIKP-1, IIKP-4  |Otuer no [IpumepHsIil nEpEYEHD
0a30BbBIX U IIEHTPATBHBIX KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
CTaHIMH, yCTONYUBOCTD IIPOEKTY
coenunenus B CMC. TectupoBanue [IpumepHsIil nEpeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX

BOITPOCOB
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9 CMC crangapra GSM. [IKP-1, IIKP-4  |Ortuer o [IpumepHbIiil nepedeHb
OcobeHHOCTH APYTHX KypCOBOMY TEMaTHK KypCOBBIX IIPOEKTOB
CTaH/apTOB. IIPOEKTY
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 Cuctemsbl nepcoOHAIBHOMN [IKP-1, I[TIKP-4  |OTt4eTt no [IpuMepHBIii TEpeUeHb
CITyTHUKOBOH CBS3H. KypPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
11 IIpoextupoBanue cuctemol  |IIKP-1, [IKP-4  |Otuer no [IpumepHbIil nepeyeHb
MOOUJILHOU CBS3H KypCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
®opmynupoBka TpeboBaHUM K CTeNeHH CHOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIU ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE PUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCUMaJbHOM 3HAHUA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1o) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOE, HO
MaKCUMaJbHON OTIENbHBIC coJiepKaIue coJiepKarye
CYMMBI 0JUIOB | TIpOOJIeMbI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
poOeITbl yMEHUE POOEITBI
MIPUMCHECHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1.
_d}opmyna OnNA paccTOAHKA d. [xn]™ 3.6 '\{ml Jm]
1 | NpAMORA BMOMMOCTH NpW L . =
pacnpocTpaHeHnM pagwoeonH Ultra d, . [u] 10 ( |l,r_1[_”| ' |||J,J L))
High Frequency (UHF)
d, . [xka]™ 6,28 ( 1’]&_1[.” T[]
c?'_,“__||.'\'.u|'t 2,72 l:..||h‘|.'|r] N 'Hh"' [»])
2. 5 —
OpMYyria gns pac4eTta L.={4Tp hy
2 | ocnaBnexuns pagmocKrHana -
(ocnabneHwA paguoBONHLE) B L,={4Tp /iy
ceof0OHOM NpOCTpaHCTEE -
a pacTp L =(4nyp;0y
L,=(amp hy
3.

[ansHocTs paguocBR3W Hag
BOOHOM NOBEPXHOCTLH) NO CPABHEHWH)
C 0anbHOCTLH PASWOCEA3N HAO CYLER

MeHble B 2 paza

TaKaRA we

Gonslwe

MEeHLLLE B 5 pa3
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Bug copmyn B mogensx L = 4%t Blgir)
4 | Okamypel-Xata gna ocnatneHus
PagWoBOMHEl B 33BMCHMMOCTM OT L = 478 r
NMEHOCTH -
Aa " L =4~ By
L = 4t® Ir
5. L'l - j . -
ACTOTHEIM NINaH KaHanos FLoS(890% 0, 2) My NpU 1= =124
5 | "Beepx" ("Uplink") ctangapta GSM- — —
a00 BbIpa¥aeTcA q}opmyﬂgﬁ ||'“ TR0 T 05 My NpA = ji=>124
fT(890 70,2 My NpKM 15 5= 374
£, (805 + i 0.2y My npy 1= <124
6. CoToean cTpykTypa MCMONL30BATE OOHY M TY ME YacTOTHYH rpynny
6 | pacnonoxeHus Dazoeeix cTaHuwi (BC) BO BCEX COTax
No3B0NAST MHOMOKPATHO MCMONL30BATE OOHW W TE Me
YACTOTHLIE TPYNMbI B OOHOMMEHHBLIX COTAX KNACTEPOE
MCMONL30BaTL BCEMD NMULLL OOHY YacToTy BO
BCEX COTax
MCMONL30BATE OOHK W TE ME YACTOTHLIE PYNNk
BO BCEX COTax
7. KonudecTeo Mewwamnimx ogHa
7 | GazoBwx cTaHuwi (BC) B ogHopoOHOR npe
(perynapHoi) MHOMOCOTOBOR LWecTb
CTPYKTYPE, KoTopele 00pazyoT DM
COKAHANLHLIE NOMEXM,
xapakTepuiyemesie napameTtpom SIR
{Signal Interference Ratio), —
8. $opmyna gna pac4eTa A[3pa]= {1 } j {;}
8 | cpeoHeR WHTEHCWBHOCTKM Tpaduka -
A[3p1] HA OCHOBE CPEOHEeR YacTaThl A[3pa1= (M) (1)
NOCTYMNeHWA BEI30B0E {f) W CpEnHeR A[3pa]= {f} f:jr} :
NpOOOITKWTENLHOCTH OOHOMD ELI30EA _ .
. .
(r) A[apa1= (*)i{r)
9. PeansHan “yBCTBMTENBHOCTL MWHMMATNEHYH MOLLHOCTE NONE3HOro CWrHana B
9 | paovonpuemHUEa MOBWNLHOR CTAHLKMKW 8HTEHHE, NPKY KOTOPOM B MCNONHWTENEHOM YCTPORCTEE
(MC) xapakrepuayet obecne4neaetca TpebyeMoe KA4ECTEO NpUEMA
MWHMMAnNkHYH MOLLHOCTE MONE3HOro CMrHana B
SHTEHHE, NP KOTOPOW B MCNOMNHWUTENLHOM YCTPOWCTEE
0BECnNeYMBASTCHA OTHOLLEHWE CUTHAMN-LUYM, pABHOE
E0MHWLE
MWHUMATNEHYH MOLLHOCTL LWYMA B aHTEHHE,
NpW KOTOPOR B MCNOMHWTENLHOM YCTPOWCTEE
oBbecne4MBaeTCA OTHOLUEHWE CUTHAM-LUYM, pPABHOE
E0MHWLE
MWHMMANEHYH MOLLHOCTL LWYMA B aHTEHHE,
NpW KOTOPOW B UCMONHWTENLHOM YCTPOWCTEE
obecneuneaetca TpebyeMoe KAa4ECTEO NpUEMA
10.

[nA undposoro NOTOKA
10 | gnuTensHocTsH BMTa T,

HeobGxogwmas nonoca obpaboTim
KaHana ces3su no HarkewcTty

B, =1/ T,
B, =1/ 2T,
B, T2/ T,
B, =1/ 471

9.1.2. IlepeyeHb IK3aMeHALIMOHHBIX BOIIPOCOB

1. Uctopus pazsutuss CMC. Ioxonennst CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).
2. TlpuHIIMI MHOKECTBEHHOTO JIOCTYyTa C YaCTOTHBIM pasnaeiienneM kaHainoB (FDMA).
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[TpuHIIMTT MHOKECTBEHHOTO JOCTYIIAa C BpEMEHHBIM pa3zeiieHneM kaHaio (TDMA).

[TpuHIIMTT MHOKECTBEHHOTO JOCTYIIA ¢ KOJOBBIM pasneieHneM kaHaioB (CDMA).

[Tpunun coBMenieHHOTO MHOXKeCTBeHHOTO Aoctyna (TDMA/FDMA).

Amnanoroas UM u ananoroBas @M. [ToMex03alMIIEHHOCTh MO OTHOIIEHUIO K TEILNIOBOMY
IIYMY U MEIIalouieMy CUTHally. AHaJIUTUYECKasl CBSA3b MEXAY OTHOLIEHUSMH CUTHAJ/IIYM U
CHUTHaJI/TIOMEXa Ha BXOJI€ U BBIXOJIC IEMOYJISTOPOB (ICTEKTOPOB).

Huddepennmnanshas (oTHOcUTeNbHAsI) OuHapHas (azoBas manunysanus (DBPSK). da3osas
HEOJHO3HAYHOCTh npu npueme. KorepeHtHas u HeKorepeHTHas neMoaysaius. CTpyKTypHas
cXxema MojieMa.

. KBanparypuas ¢dazoas manunysuus (QPSK), ¢da3oBas HEOAHO3HAYHOCTh NPU MPHUEME.

Huddepennuanbras kBaaparypras dazobas manunyssinus (DQPSK). CTpykTypHbIe CXeMbl
MOJIEMOB.

. duddepennmanpuas kBaapatypHas ¢dazoBas MaHumyismnus co casurom /4 ( /4 QPSK).

CTpyKTypHasi cxemMa Mojiema.

Manunynsius ¢ MUHUMaIbHBIM caBuroM (MSK). ["ayccoBckas MaHUITYISINS ¢ MUHUMATbHBIM
casuroMm (GMSK). CtpykTtypHBIe cXeMbl MOIeMOB. D(P(HEKTUBHOCTH UCIIOIB30BAHUS MTOJIOCHI
yacToT. CnekTp MoAyIupoBaHHOTro curHana. ObecrnedeHre KOMIAKTHOCTH CIIEKTpa.

9.1.3. IIpuMepHBIii NepevYeHb BONMPOCOB /sl 3allIUThI KYPCOBOI'0 MPOEKTAa

. CucrteMbl IOJBUKHOM CBSI3U IIEPBOI0, BTOPOr0, TPETHErO M yeTBepToro nokosenui (1G, 2G,

2,5G, 3G, 4G). FIx 0cOOEHHOCTH 1 TEXHHUUYECKHUE TTapaMETPBHI.
MHOKeCTBEeHHBIX AOCTYNOB ¢ 4acToTHRIM (FDMA), ¢ BpemennsiMm (TDMA), ¢ K010BBIM
(CDMA) pazneneHueM KaHaJOB.

CoBMelIEeHHBIE MHOXXECTBEHHbIE A0CTynbl. CeTM ¢ MaKpoCOTOBOH, MHUKPOCOTOBOHN H
MMUKOCOTOBOM CTPYKTYPOM.
CBeznieHUs1 0 MEXIYHAPOAHBIX, (ellepalbHbIX U pETHOHAIBHBIX cTaHgapTax Ha CMC.
Buner cranmuii cetu: nentpansHas (L[C), 6a3oBas (bC), moounsnas (MC).
LleHTpBI KOMMYTaLUU TOABMKHON CBs3U. LIeHTphI ynpaBieHus 1 00CTyKUBaHHUS.
AyTteHTH(pHKAINA, XIHA0BEP, poyMUHr abonenta B CMC.
Bunel ycnyr, npenocrasisieMbix B ceTsix CMC.
Oco0OeHHOCTH pacpOCTPaHEHHUs PAIHOBOIIH MPH Pa3IMYHOM peibede MECTHOCTH.
BrICTphle M MeUIEHHBIE 3aMUpaHus CUTHaja npu askeHnn MC.
Mognenu Oxamypsl, Oxamypsl-Xata u Yondumia Mkeramu 1o npeacka3aHuio ypoBHS CUTHaIa B
OOJIBIINX M MaJIbIX COTaX.

. [Ipo6nemsl 3nekTpoMarHuTHOM coBMectumoctd (OMC).
13.
14.
15.
16.
17.
18.

TeppuropuaiibHOE TUIAHUPOBAHHE.

Knacrep u ero pasmepHOCTb, YaCTOTHBIE TPy KJIACTEpPa.

[Tapametp «Signal Interference Ratio» (SIR), ero pacuer.

YacToTHOE TUTAHUPOBAHHUE.

[Tnanst yacTot: aHanoroBoi cuctembl NMT, udposoit cucrembr GSM.
OnpeneneHre MaKCUMaJIbHOTO YHCIIAa 00CITYy>)KHUBa€MbIX a0OHEHTOB B COTE.

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

Hudposas CMC, o6citykuBaHUE «OOTBIIIOT0» (MIIH «CPETHETOY», HIIA «MAJIOr0») TOpPoIa.
Hudposas CMC, o6citykuBaHUE TPUTOPOTHON 30HBI.

Hudposas CMC, o6ciy)kMBaHUE HACETICHHOTO ITyHKTA B CEJILCKOW MECTHOCTH.

Hudposas CMC, o6citykuBaHUE aBTOTPACCHI.

Hudposas CMC, o6citykuBaHHUE MTacCAKUPCKONR MOPCKOM TPaCCHI.

Hudposas CMC, nucronb3oBaHue CITyK00H OXpaHbI.

Hudposas CMC, ncnions3zoBanue ciayx00it YB/] B «6omb1mom» ropoe.

Hudposas CMC, ucronbs3oBaHue CIyK00# MacCCaXUPCKUX MEPEBO30K B «OOIBIIIOM» TOPO/IE.
Hudposas CMC, ncronb30BaHUE TEXHOJIOTHUYECKUMU CITy)KO0aMu HedTe- U Ta30mpoBo/a.

9.1.5. Tembl 1a00paTOPHBIX padoOT

Uccnenosanue texuonornu FDMA.

. MccnenoBanue MSK monieMa (kitaccuueckasi peaau3aiusi).
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3. Cucrema cotoBoii cBsizu ctangapra GSM-900.
4. CTpyKTypa JIOTUYECKUX KaHAJOB YIpaBJIEHUS U alrOpPUTMbl (YHKIMOHUPOBAHUS CUCTEMBbI
GSM.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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