MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Ceunenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
CETH U CUCTEMbBI MOBWUJIBHOM CBS3H

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOoKOMMYHHUKANMOHHBIE TEXHOJOTMU U
CHCTEeMBbI CBSI3U

Hampasiernocts (ipoduis) / criermanm3anys: CucreMbl MOOHILHOI CBA3H

dopma 00yUueHUS: OUHASA

®akynbreT: Pagnorexunueckuii paxyabrer (PTD)

Kadenpa: Kadenpa pagnorexunuecknx cucrem (PTC)

Kypc: 4

Cemectp: 7

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 7 cemecTp Bcero Ennnuner
JIeKIIMOHHBIE 3aHATHS 26 26 JacoB
[IpakTryeckue 3aHATUA 36 36 4acoB
B T.4. B (hopMe MpaKTUIECKOM MOrOTOBKH 36 36 4acoB
JlaGopaTopHbie 3aHITHS 24 24 4acoB
B T.4. B )OpM€ NMPAKTHUECKOM MOATOTOBKH 24 24 4acoB
Kypcosoii npoekt 18 18 4acoB
B T.4. B (pOpMe MPaKTUIECKOH MO OTOBKH 18 18 4acoB
CamocrositenpHas padbora 112 112 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 qacoB
OO0mmas TpyJI0€MKOCTh 252 252 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 7 7 3.€.
@opMbI TPOMEKYTOUHOM aTTeCTalUs CemecTtp
OK3aMeH 7

7

KM)COBOI/I TIDOCKT . .
HOI{;I HT nngnm aH rllr_\nr"r‘nm QTIPIITII:\{'H—IH{'H/I nnrqrn/mr.m

Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023
VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoBaHa Ha noptane N2 70005



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).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummmunel: 51.B.02.16.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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I1K-3. Criocoben
MPOBOJUTH PACUETHI 10
IIPOEKTY CETEeU U
CpeACTB
UH(POKOMMYHUKAIIH C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
NIPUEMOB U CPE/CTB
ABTOMATH3aIUU
MPOEKTHPOBAHUS

IIK-3.1. 3Haer MeTOaBI U
MPUEMBI PACYETOB 110
IIPOEKTaM CETEH U CPEJICTB
MH(POKOMMYHUKAIIHA

[TpumMeHsieT METOIbI ¥ IPHEMBI PACYETOB TI0
IIPOEKTaM CETEH U CPEJICTB
MH(POKOMMYHUKAIHI

[1K-3.2. YMmeeT npoBOAUTH
pacyeThl 10 MPOEKTY CETe U
cpencTB HHHOKOMMYHUKALIUN
C UCTOJIb30BaHUEM
CTaHJapTHBIX METO/IOB,
MIPUEMOB U CPEJCTB
aBTOMAaTHU3alNH
MIPOEKTUPOBAHUS

CriocoGeH MpOBOUTH pacyeThl MO MPOEKTY
ceTell U cpecTB HHPOKOMMYHUKAIIHH C
MCIIOJIb30BaHUEM CTaHJIAPTHBIX METO/IOB,
MIPUEMOB U CPEJICTB aBTOMAaTU3allUN
MIPOEKTUPOBAHUS

I1K-3.3. Bnageer HaBBIKaMU
pacyeTa ceTeil u CpeaCcTB
MH(POKOMMYHUKAIIUNA C
HCITOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
MIPUEMOB U CPEJICTB
aBTOMAaTH3aluU
MIPOEKTUPOBAHUS

HCHOJ’IB?»YGT HAaBBIKH pacucTa ceTel u CpCACTB
I/IH(I)OKOMMYHI/IKaL[I/Iﬁ C UCITIOJIb30BaAHHEM
CTAaHAATHBIX MCTOAOB, IPUEMOB U CPCIACTB
aBTOMAaTu3aluu MPOCKTUPOBAHUA
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ITK-5. Crocoben
MIPOBOJIMTH PACUETHI T10
IIPOEKTY CETEU U CUCTEM
MOOMIILHOM CBS3H

[1K-5.1. 3HaeT npuHLIUIIBI
paboThl U OCOOEHHOCTH
OpTraHU3aI[ul COBPEMEHHBIX
CHUCTEM MOOWJIBHOM CUCTEM
CBSI3H, CIIOCOOBI OLIEHKHU
pa3MepoB 30H OOCITYKUBAHUS
0a30BEIX CTAHIUH,
0COOEHHOCTH YaCTOTHOTO
TJIAaHUPOBAHMS, CTIOCOOBI
pacyeTa 3JIEKTPOMarHuTHOM
COBMECTHMOCTH ¥ OIICHKU
Tpaduka B Kiactepe 0a30BbIX
CTAHIIUM, OCHOBHBIC
CTaHapPTHl MOOWIIBHOU CBS3H

[TpumeHnsieT mpUHLIMIIBI padOThI, 0COOEHHOCTH
OpraHu3alUy cCUCTeM MOOUIILHON CBA3H,
OCHOBHbIE CTaHJapThl MOOMJILHOM CBSI3U NpU
IIPOCKTUPOBAHUU

[TIK-5.2. YMeeT npuMeHsITh Ha
MPAKTHKE METOJIbI aHAIN3A U
pacuera OCHOBHBIX
XapaKTepUCTUK CUCTEM
MOOMJILHOM CBS3M; HA OCHOBE
TEXHUUYECKUX XapaKTEePUCTUK
HMMEIOIIEHCS anmapaTypsl
pa3pabaTbIBaTh U BHEIPSTH
COOTBETCTBYIOIIYIO
TEXHUUYECKOMY 3aJIaHUIO0
CTPYKTYpY KJ1acTepa CUCTEMBI
MOOWMIIBHOM CBSI3U C YU4ETOM
AKOJIOTMYECKOM
0€30macHOCTH, POBOIUTH
HATYPHBINA HKCIIEPUMEHT IO
M3MEPEHUIO OCHOBHBIX
XapaKTEPUCTUK 0A30BBIX U
MOOWIBHBIX CTAHIINA

Crioco0eH HCToIb30BaTh HA MPAKTHKE
METO/Ibl aHaJIM3a U paciyeTa OCHOBHBIX
XapaKTePUCTHK CUCTEM MOOUIILHOM CBS3U

I1K-5.3. Bnageer
MIPOTrPaMMHBIMU CPEJICTBAMU
aBTOMaTH3aIuU
MIPOEKTUPOBAHUS JIEMEHTOB U
YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHUCTEM

Hcnonp3yeT nporpaMMHbIE CPEICTBA
aBTOMATHU3ALMK TPOEKTUPOBAHMSI 2JIEMEHTOB
U YCTPOMCTB HUHPOKOMMYHHUKAITMOHHBIX
CUCTEM

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 7 3a4ETHBIX SIUHUIL, 252 aKaJeMHUECKUX YacOB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AMCITUIUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
> Beero  |CemecTpsl
Bunbt yueOHOIM qesTeNbHOCTH

4acoB 7 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 104 104

JIek1IMOHHBIE 3aHATUSA 26 26
4
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[TpakTHueckue 3aHATUS 36 36
JlaGopaTopHble 3aHATHS 24 24
KypcoBoii npoekT 18 18
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 112 112
BHEAYIMTOPHAas padoTa 00y4alIMuXCcs ¢ MpenojaaBarTesieM, BCero
Hanucanue otyera nmo KypcoBOMy MpPOEKTY 56 56
IToaroroBka K TECTUPOBAHUIO 44 44
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 12 12
IToaroroBka u capaya dK3aMeHa 36 36
Oo0mas TpyaoeMKoCTh (B 4acax) 252 252
Oo6mas TpyaoeMKocTh (B 3.€.) 7 7

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzenaMm (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
HazBanus paznenos (Tem) iI;HK’ [Ipak. | JIa6. | Kypc. 1():;24. ’ qaljgsr(%eg dopMupyemsbie
JUCITATITUHBI 3aH., 4| pad. | mp. KOMITETCHITIHT
q 9 | DK3aMEHA)
7 cemecTp

1 Ucropus pa3BuTUs CUCTEM 2 - 4 18 12 36 I1K-3, TIK-5
MoOmitbHOM cBsizu (CMC). Metoibl

MHOkecTBeHHOTO fgoctyna B CMC.

2 OO0uiye NPUHIMIIBI TOCTPOSHUS 2 - - 8 10 [IK-3, T1K-5
CMC.

3 Ilapametpsl paarokanana. Moaenu 2 16 - 8 26 [1K-3, I1K-5
MpeJICKa3aHus YPOBHS CUTHAIA s

CMC.

4 MeTtonasl 2 8 - 8 18 IIK-3, TIK-5
YaCTOTHOTEPPUTOPHUAIIBHOTO

ianupoBanust CMC.

5 Buast uudpoBoit MaHUTTYJISIITIH. 4 - 4 12 20 IIK-3, IIK-5
6 Pacuer nunuit CMC nipu 3a1aHHOM 2 4 - 8 14 IIK-3, IIK-5
KauyecTBe.

7 Tpaduk u emkocth coToBEIX CMC. 2 4 - 8 14 [IK-3, T1K-5
8 Coenunurensublie muaun (CJI) 2 - - 8 10 [1K-3, I1K-5
0a30BbBIX U IIEHTPATHHBIX CTAHIIAMN,

ycToH4YMBOCTh coennHeHust B CMC.

9 CMC crannapra GSM. 4 - 16 16 36 I1K-3, IIK-5
Oco0eHHOCTH APYTUX CTAHIAPTOB.

10 Cuctemsbl nepcoHaIbHOU 2 4 - 12 18 [IK-3, T1K-5
CITyTHUKOBOM CBSI3H.

11 IIpoexTupoBaHuE CUCTEMBI 2 - - 12 14 [IK-3, T1K-5
MOOWIJIBHOU CBSI3U

Uroro 3a cemectp| 26 36 24 18 | 112 216
Uroro| 26 36 24 18 | 112 216
5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

CornacoBaHa Ha noptane N2 70005

TpynoemkocTs
HasBanus paznenos (Tem) Coneprxanue pa3ienoB (Tem) dopmMupyembie
JUCITUTUTAHBI JUCITUTUTAHBI (B T.4. TIO JICKITUSIM) (eKIHOHHBIE KOMIICTCHITHH
3aHATHA), U
7 cemecTp

1 Uctopus pa3BUTHs CUCTEM O0beM, conepkaHue, BUIbI 3aHATHI 2 IIK-3, [IK-5
MoOmitbHOM cBsizu (CMC). U pOopMBbI
Metoabpl MHOXKECTBEHHOT'O OTYETHOCTH 11O
noctyna B CMC. qucuuruHe. CucTeMbl OABUKHOM

CBSI3U NIEPBOT0, BTOPOTO, TPETHETO U

YETBEPTOTO

nokonenuit (1G, 2G, 2,5G, 3G, 4G).

Nx ocobeHHocTH

U TEXHUYECKUE

napaMeTpbl. MHOKECTBEHHBIX

noctynoB ¢ yactoTHeIM (FDMA), ¢

BPEMEHHBIM

(TDMA), ¢ kogoBsiM (CDMA)

pazzieneHueM

kaHasioB. COBMEIlIEHHbIE

MHOKECTBEHHBIE JOCTYIIBI.

Hroro 2

2 OOmye MPUHITUTIBI CeTu ¢ MaKpoCOTOBOW, 2 ITK-3, TIK-5
noctpoenus CMC. MHUKPOCOTOBOM 1

MMUKOCOTOBOM CTPYKTypoil.CBeieHUS

0

MEXIyHApOAHBIX, (hefiepaabHbIX U

pErnOoHaIbHBIX

crannaprax Ha CMC.Buapl craHimi

CeTH:

nentpanbHas (I1C), 6azosas (bC),

MOOWMIIbHAS

(MC).LleHTpBI KOMMYTaITUH

MOJBW)KHOM CBA3H.

[leHTpsl yrpaBieHus U

0o0cmyXKuBaHUsA. AyTeHTU(DUKAITHS,

X2HJIOBED,

poymuHr aboneHTa B CMC.Bus

yeayr,

npeaocTaniiieMbix B ceTax CMC.

Hroro 2
6




3 [lapameTpsl pajguoKaHaia.
Mogenu npeackazanust ypoBHS
curnana aius CMC.

Oco0OeHHOCTH pacpOCTpaHEHUS
paZMoOBOJH TIPU

Pa3IUYHOM pebe)e MECTHOCTH.
beicTprie 1

MEe/IJICHHBIE 3aMUPAaHUs CUTHAJIA TIPU
JIBYKEHUH

MC.Mopaenu Oxamypsl, Okamypbl-
Xara u Yondwuia

Hkeramu no nmpeacka3zaHUIO YPOBHS
CUTHAJIa B

OOJIBIIINX M MAJIBIX COTax.

I1K-3, [IK-5

Htoro

4 Meroapl
4aCTOTHOTEPPUTOPHUATIBHOTO
rianupoBanust CMC.

[IpoGnembl 1eKTpOMarHUTHON
COBMECTHMOCTH
(OMC).TeppuropuanbHoe
ianupoBanue. Knactep u

€ro pa3MEepHOCTbh, YACTOTHBIC TPYTIIIHI
kiacrepa.llapametp «Signal
Interference Ratio»

(SIR), ero pacuer.HacToTHOE
rutanupoBanue. [1manbr

4acTOT: aHaIoroBou cuctembl NMT,
1 poBoi

cucremsl GSM. Onpeznenenue
MaKCHMaJIbHOTO YHUCIIa
00CITyKUBaeMbIX aODOHEHTOB B COTE.

I1K-3, IIK-5

HUroro

5 Buasr nudposoit
MaHHITYJISITUAH.

Huddepennmanbaas
(oTHOCHTEIBHAS) OMHAPHAS
dazoBas manunyssnus (DBPSK).
KBanpatypnas

dazopas manumnyssus (QPSK).
Huddepennmanbaas
KBajipaTypHas Gpa3zoBasi MAaHUITY TSI
(DQPSK).Iuddepennuanpaas
KBaJIpaTypHas

¢dazoBas MAaHUMYJISAIMS CO CABUTOM
I1/4 (11/4

QPSK).Manunysnsmumsi ¢
MUHUMAaJIbHBIM CIBUTOM

(MSK). I'ayccoBckast MaHUTTYJISIIHS C
MUHUMAaJIbHBIM

casurom (GMSK).KBanpatypHas
aMIUIUTYAHAS

monayssitus (QAM).KorepentHas u
HEKOTE€pPEHTHAs

JEMOJTYJIALNS Pa3IMYHBIX BUIOB
MOJTYJIALINH.

I1K-3, TIK-5

Hroro
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6 Pacuet nuauit CMC npu
3aJJaHHOM KaudecTBe.

[Ipsimoii 1 oOpaTHBII KaHAJIbI CBSI3U.
Onenka

YyBCTBUTEIBHOCTH NpreMHuKka MC u
ko2 Punmenta

nryma bC ¢ yuetom BHEIIHUX U
BHYTPEHHUX

nrymoB.KadecTBo 1iudpoBoit
pPaaroOCBSA3H.

[IponyckHas cnocoOHOCTh
(POBOrO KaHaJIA CBSI3H.

[Tonmoca HaiikBucra. [Ipenen
[ITenHoHa.

D¢ heKkTHBHOCTH MCTIOIB30BAHMS
PaaAroNoIOCH! IpU

pa3IMYHBIX BUAAX MAHUIYJISIHH.

I1K-3, [IK-5

Htoro

7 Tpaduk 1 eMKOCTh COTOBBIX
CMC.

[TonsiTue Tpaduka. Pacuer 0CHOBHBIX
napaMeTpoB

TpaduKa CEeTH: CpeaHEeH
WHTCHCHUBHOCTHU BBI30BOB,

CpenHel MPOA0KUTETHHOCTH
o0cCTyKUBaHUS,

CpelHel HHTEHCUBHOCTH
Tpaduka.Moaenb DpnaHra

B ¢ oTkazaMu A1 OIIEHKH €MKOCTH
CMC.

I1K-3, IIK-5

HUroro

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

Opranuzanuys paauopeaeiHbIX U
ONTOBOJIOKOHHBIX
CJI.CtpykrypHas cxema CJI.Pacuer
YCTONYUBOCTH

coequuenud mist CMC.

I1K-3, TIK-5

Hroro
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9 CMC crannapra GSM.
OcobeHHOCTH APYTHX
CTaHJapTOB.

®yHk1MoHaNbHas cxema cetu GSM,
CITYKOBI,

texHuueckue napamerpsl bC u MC.
PagrooGopynoBanne u KOHTPOJLIEP
BC.

FDMA/TDMA noctyn. OkHO, Kajp,
MYJIBTUKATI,

cynepkazap. YactoTHele, puznyeckue,
JIOTHYECKHE

KaHaubl. KaHapl CHHXpOHM3ALNHY U
ynpaBieHus. AyTeHTU(DUKALNAS U
uacHTH()UKAIISA

aboneHTta. TpaHKOBBIE CHCTEMBI
CBsI3U. BO3MOXHOCTH, TEXHHUECKUE
XapaKTEPUCTHKH. AHAIOTOBBIN
CTaHJApT

CMC NMT. Bo3moxHOCTH,
TEXHUYECKUE
xapakTepucTuku.locTonHcTBa

U POBBIX

CTaHJApPTOB.

I1K-3, [IK-5

Htoro

10 Cucremsl nepcoHanbHON
CIIyTHUKOBOH CBSI3H.

[Tonarue opOuTanbHOU
KOH(UTypauu

UCKYCCTBEHHBIX CITyTHHUKOB 3eMJTI
(UC3). OpOuTsr

HC3 (LEO, MEO, HEO, GEO).
I'mob6anpHas cBA3b

yepe3 MC3, 30HbI

o0cyKuBaHus. XapaKTePUCTUKU
cucreM Iridium u
Globalstar.Ocobennoctu
pacrpocTpaHeHUs PaIUOBOJIH B
CILyTHUKOBOM
paanokanane.MeTo/Ibl OBBIIICHUS
€MKOCTH

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

mecto Poccun B 'UC.

I1K-3, IIK-5

HUroro

11 IlpoekTupoBaHUE CUCTEMBI
MOOWJIBHOMU CBSI3U

AHanuza TpeOOBaHUN TEXHUYECKOTO
3amanus (T3) Ha

npoektupoBanre CMC. Bribop
HEJOCTAIOIINX

UCXOAHBIX JTAHHBIX JIJIS
npoektupoBanus. [IpoektupoBanue u
pacuer CMC ¢

3aJJaHHBIMU NTapaMeTpaMH KauecTBa.

I1K-3, TIK-5

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.

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HanmenoBanue
HasBanus pasnesnoB (Tem) . TpynoemkocTs, | @opMupyemsbie
JUCIUITAHBI TPAKTHICCKHX SATHH q KOMIIETEHIIUU
(cemuHapOB)
7 cemecTp
3 ITapameTpsl paguokaHana. Pacuer 30H 00cyXUBaHUA 8 [IK-3, TIK-5
Mopnenu npeackazaHusl ypoBHS MepeIlaTINKOB METPOBBIX
curnana aias CMC. BOJIH.
Monenu npeacka3zanus 8 I1K-3, TIK-5
YPOBHS CUTHAJA JUIs
ornpezeNieHus: 30H
00CTy>KUBaHUS JJIs1 COTOBBIX
CUCTEM ITOJABHKHOU CBS3U.
Hroro 16
4 Metoansl DeKTpOMarHuTHas 8 TIK-3, TIK-5
4aCTOTHOTEPPUTOPHATIHLHOTO COBMECTHUMOCTb U
ianupoBanust CMC. 0COOEHHOCTH YaCTOTHOTO
TUTAHUPOBAHMSI B COTOBBIX
cucreMax
HOJBUKHOM CBSA3H.
Hroro 8
6 Pacuer nuanit CMC npu IITyMOBBIE XapaKTEPUCTUKU U 4 I1K-3, TIK-5
3aJJaHHOM KauecTBe. HHEepreTHYecKast
3¢ (HEeKTUBHOCTH COTOBBIX
CHUCTEM CBSI3U TpU
pa3IMYHBIX BUJAX
MOJTYJISIIHU.
Hroro 4
7 Tpaduk 1 eMKOCTh COTOBBIX Tpaduk 1 eMKOCTh COTOBBIX 4 I1K-3, TIK-5
CMC. CUCTEM MOOMJIbHOMN
CBSI3H.
Htoro 4
10 Cucremsbl nepcoHanbHON Pacuer nuarpamm ypoBHei 4 [IK-3, TIK-5
CITyTHHUKOBOU CBSI3H. MEPCOHAIILHOU
CIIyTHHUKOBOW CBSI3H.
Hroro 4
Hroro 3a cemectp 36
Uroro 36
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
Ha3zBanus pasnenos (tem) | HaumenoBanue 1abopaTopHBIX dopMmupyemsbie
TpynoemMkocTs, 4
JUCTIATLTAHBI pabor KOMTIETCHITHH
7 cemecTp
10
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1 Ucropus pa3BuTus HccenenoBanue T€XHOIOTUU 4 [K-3, TIK-5
cucrteM MoOmiIbHOU cBsizu | FDMA.
(CMC). Metoast
MHOKE€CTBEHHOI'O JIOCTYIIa Uroro 4
B CMC.
5 Bugasr nudposoit Uccnenosanne MSK Monema 4 TIK-3, TIK-5
MaHUIYJISIUH. (xmaccuueckas
peanu3anus).
Hroro 4
9 CMC crangapra GSM.  |Cucrema COTOBOM CBSI3U CTaHJapTa 4 [K-3, TIK-5
Oco0OeHHOCTH APYTUX GSM-900.
CTaHIapTOB. CtpyKkTypa JOTMYECKUX KaHAJIOB 4 [1K-3, I1IK-5
yIpaBlIeHUs U
aITOPUTMBI (PYHKIIMOHUPOBAHUS
cucteMbl GSM.
WuTtepdeiicsl, TepMUHaAIBEHOE 4 I1K-3, TIK-5
o0opyoBaHue,
CTPYKTypa KaJapoB U
(dbopMHpOBaHNE CUTHAJIOB B
crannapre GSM.
IlogaBiaeHNE MEKCHUMBOJILHOM 4 IIK-3, IIK-5
UHTEpEPEHITNH
JKBaJIAW3EpPOM.
Hroro 16
Hroro 3a cemectp 24
Hroro 24

5.5. KypcoBoii npoexkT

ConepxaHue, TPYIOEMKOCTh KOHTAKTHON ayIUTOPHON paboOThl U (hOpMUPYEMBbIE KOMIIETCHITUN B
paMKax BBITIOJTHEHHUSI KyPCOBOTO MPOEKTA MPEACTaBICHBI B TA0IHUIE 5.5.
Ta6mmia 5.5 — ConeprkaHne KOHTAKTHOW ayJTMTOPHON pabOTHI U €€ TPYI0EMKOCTh

. . dopmMupyembie
ConeprxkaHre KOHTaKTHOM ayTMTOPHOM paboThI TpynoeMKocTh, 4
KOMTICTCHITHH
7 cemecTp
O6cyxaeHne 0coOeHHOCTEN UPPOBBIX CUCTEM 18 ITK-3, TIK-5
MOOUJIFHON CBS3HM PA3TUYHOTO HA3HAYCHUS
Uroro 3a cemectp 18
Hroro 18

[IpumepHas TemaTHKa KypCOBBIX IPOEKTOB:

XN R DD =

5.6. CamocTosiTesIbHaAs1 padoTa

[Mudposass CMC, obciryxuBaHue «O0IBIIOTO» (WIH «CPETHETO), WIH «MAJIOT0») TOpOa.
[Mudposass CMC, o0city)XkuBaHHE IPUTOPOTHON 30HBI.
[Mudposas CMC, obcity)kUBaHHE HACEIEHHOTO MYHKTA B CEJILCKOW MECTHOCTH.
[Mudposast CMC, o0ciTy)KHBaHHE aBTOTPACCHI.

[Mudposass CMC, o0ciTyXkHBaHHE MaCCAKUPCKONH MOPCKOH TPACCHI.
[Mudposass CMC, ucmonp30BaHUE CITY>KO00M OXpaHbl.

[Mudposass CMC, ucnionb3oBanue cayx00ii YB/] B «0ombiiom» ropoe.

[Mudposass CMC, ucmonp30BaHUE CITYKO0M MACCAKUPCKUX TMTEPEBO30K B «OOIIBIITIOMY TOPOJIE.
[Mudposas CMC, ncnonp30BaHNE TEXHOIOTUIECKIUMH CITy>KOaMH HE(Te- ¥ ra30MpoBo/Ia.

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEeMble KOMIIETEHIIMH MPECTaBICHBI B
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Tadymie 5.6.

Tab6mmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIIETEHITUN

CornacoBaHa Ha noptane N2 70005

Bunsr
HasBanus pasnenos (tem) CAMOCTOSTEILHOI Tpynoemkocts, | Dopmupyemblie Dopmbl
JIACHUTITUHBI q KOMITETCHIIH KOHTPOJIA
paboThI
7 cemecTp
1 Ucropus passutus cucreM |Hanucanue otuera 4 I1K-3, TIK-5 Kypcosoit
MobumnbHOU cBsi3u (CMC). 10 KYpPCOBOMY npoekT, OTuer
MeToabl MHOKECTBEHHOT'O MIPOCKTY 0 KypCOBOMY
noctyna B CMC. MPOEKTY
IToaroroBka k 4 I1K-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 4 ITK-3, TIK-5 | Jlaboparopnast
nmabopaTopHOH paborta
paboTe, HalMCaHNUE
oTyeTa
Hroro 12
2 OO1Ire MPUHIUIIBI Hanucanue oruera 4 [TK-3, TIK-5 KypcoBoit
noctpoenus CMC. 0 KypCOBOMY npoekT, OTuer
MIPOCKTY 0 KypCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
Hrtoro 8
3 ITapametpsl paguokanana. |Hamucanue otuera 4 [TK-3, TIK-5 KypcoBoit
Mopenu npeacka3zanus 10 KYpCOBOMY npoekT, OTuer
ypoBHs curnana st CMC. MPOEKTY 0 KYpCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, [IK-5 | TectupoBanue
TECTUPOBAHUIO
Hrtoro 8
4 MeTtoibt Hanucanue oruera 4 [TK-3, TIK-5 KypcoBoit
YAaCTOTHOTEPPUTOPUAIBHOTO |10 KypCOBOMY npoekT, OTuer
rwianupoBanust CMC. IIPOEKTY 110 KypCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, [IK-5 | TectupoBanue
TECTUPOBAHUIO
Hrtoro 8
5 Bugs! mudpoBoit Harnncanue oryera 4 I1K-3, TIK-5 Kypcosoit
MaHUITYJIS AU, 0 KypCOBOMY npoekT, OTuer
MIPOCKTY 0 KypCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 4 [1K-3, [IK-5 | JlaGopaTopHas
nabopaTopHOI pabota
paboTte, HarMcaHue
oTyera
Hroro 12
12
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6 Pacuer munuit CMC npu Hanucanue oruera 4 [TK-3, TIK-5 KypcoBoit
3aJIJaHHOM Ka4eCTRBe. 0 KypCOBOMY npoekT, OTuer
MIPOCKTY 0 KypCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
Hrtoro 8
7 Tpaduk u eMKocTh COTOBBIX | Hammcanue otuera 4 [TK-3, TIK-5 KypcoBoit
CMC. 0 KypCOBOMY npoekT, OTuer
MIPOCKTY 0 KypCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
Hrtoro 8
8 CoeMHUTEIbHBIE JIMHUN Harnncanue oryera 4 I1K-3, TIK-5 Kypcosoit
(CJI) 6a3oBbIX U 0 KypCOBOMY npoekT, OTuer
LEHTPAJIbHBIX CTaHIUH, MIPOCKTY 0 KypCOBOMY
YCTOMYHUBOCTh COCTUHEHUS B MIPOCKTY
CMC. [ToaroToBKa K 4 [IK-3, TIK-5 | TectupoBanue
TECTUPOBAHUIO
Hrtoro 8
9 CMC crangapra GSM. Hanucanue otuera 8 I1K-3, TIK-5 Kypcosoit
Oco0eHHOCTH APYTUX 0 KypCOBOMY npoekT, OTuer
CTaHJapTOB. MIPOCKTY 0 KypCOBOMY
MIPOCKTY
IToaroroBka k 4 IIK-3, IIK-5 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 [1K-3, IIK-5 | JlaGoparopHas
nabopaTtopHoOit paborta
paboTte, HarMcaHue
oTyera
Hroro 16
10 Cucremsl nepconanibHO | Hanmucanue otuera 8 ITK-3, TIK-5 KypcoBoit
CITyTHHUKOBOM CBSI3H. 10 KYpCOBOMY npoekt, OT4er
MIPOEKTY 10 KYPCOBOMY
MIPOEKTY
[ToaroroBka x 4 ITK-3, TIK-5 TectupoBanue
TECTUPOBAHUIO
Htoro 12
11 IlpoexktupoBanue cuctemsl | Hanucanue otuera 8 ITK-3, TIK-5 KypcoBoit
MOOWJIBHOMU CBSI3U 10 KYpCOBOMY npoekt, OT4er
MIPOEKTY 10 KYPCOBOMY
MIPOEKTY
[ToaroroBka x 4 ITK-3, TIK-5 TectupoBanue
TECTUPOBAHUIO
Htoro 12
Hroro 3a cemectp 112
[ToaroroBka u caaua 36 DK3aMeH
HK3aMEHa
13




Uroro| 148

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

3aHATUU

Bunbt yaeOHOM nesTeIbHOCTH
dopmMmupyemsbie
Jlek. | Ilpak. | Jla6. | Kypec. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. pao. mp. pao.
I1K-3 + + + +  |KypcoBoii npoekrt, JJabopaTopHast
pabota, OT4eT o KypcoBOMY MPOEKTY,
TectupoBanue, Jxk3amMeH
[1K-5 + + + + | KypcoBoii npoekr, JlabopaTopHas
pabota, OTUeT o KypCOBOMY IIPOEKTY,
TectupoBanue, Jk3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

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

. . | MakcumanbHbIN Oaut
MaxkcuManbHBIN MaxkcuManbHbIN
3a IEPUOA MEXKITY Bcero 3a
@DopMBbI KOHTPOJIS 6amr Ha 1-y10 KT ¢ Oas 3a mepuon
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
nepuo.
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
. . | MakcumanbpHbIi Oan
MaxkcumanbHbIN MaxkcumanbHbIN
3a MepHoJ MEXIY Bcero 3a
DopMbI KOHTPOJIA 6amn Ha 1-y10 KT ¢ 0asu 3a mepuos
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
nepHo
Hapacratomum urorom 10 30 100 100
6.2. Ilepecuer 0a/U10B B OLIEHKH 32 TEKYIIM KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmuma 6.2 — [lepecyer 6aUIOB B OIICHKH 33 TEKYIH KOHTPOIb
CornacosaHa Ha noptane Ne 70005 14




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. MobOunbHas paguoCBs3b: IIYMOBBIE XapaKTEPUCTHUKHU, CIEKTPaIbHAs U dHEpPreTudeckas
3 PeKTHBHOCTD, COATAaHCUPOBAHHBIN AyIIEKC: YUeOHOe MOCcoOue s JCKIIMOHHBIX U MPAKTUYECKUX
3aHATUH, KYpCOBOTO MPOCKTUPOBAHUS, CAMOCTOSATCIHHONW PabOTHI CTYJCHTOB PaJUOTEXHHYCCKHUX
cnenuanpHocTedt / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIH pecypc]: — Pexum nmocrtyma:
https://edu.tusur.ru/publications/5113.

2. Bycuiok, H. H. Cucremsr moOwmiibHO# cBsizu / H. H. Bychtok, I'. . Menbsiren. — 2-e u3m., crep.
— Camnkrt-IletepOypr : Jlanb, 2023. — 128 ¢. — ISBN 978-5-507-46238-4. — TeKCT : 3MeKTPOHHBIH //
Jlanp : BJIGKTPOHHO-OMONMOTEUHAss cucTeMma. [DIEeKTPOHHBIM pecypc]|: — Pexum mocryma:
https://e.lanbook.com/book/302873.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Cuctembl MOOUNBHOU cBsi3U: BBenenue B mpoduib: YueOHOe mocoOue ais JEKIUOHHBIX,
MPaKTUYECKUX 3aHATUM, camocTosiTenbHOM padoTel / C. B. Menuxos, 1. A. Konecos - 2016. 155 c.
[DnexkTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/6158.

2. Beenenue B npodunp «CucteMbl MOOMIBHON CBsI3M»: YueOHOe mocobue il JeKIHOHHBIX,
MPaKTUYECKUX 3aHATUH, CAMOCTOSITENIbHOIN pabOThl CTYACHTOB PAJHOTEXHUUECKUX crenuanbHocteit / 1.
O. Hoznpesarteix, C. B. Menuxos, b. ®@. Ho3apesateix, . 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 paAuOCBsI3b: YyBCTBUTEIBHOCTh AHAJIOTOBBIX U HU(POBBIX IPUEMHBIX YCTPOUCTB,
SHEpreTudeckas u crekrpanbHas 3p(GEeKTUBHOCTh Pa3IMYHbIX BUI0B MAHUITYJISIIINY, cOaTaHCUPOBAHHBIH
nymiiekc: YueOHoe rnmocodue isl JeKIMOHHBIX U MPAKTHUYECKUX 3aHATUH, KypCOBOTO MIPOEKTUPOBAHMS,
CaMOCTOSITEJIBHON pabOTHI CTYJICHTOB paMoTeXHUYeCKuX cneruanbHoctert / C. B. Menuxos - 2018. 54 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/8906.
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2. Tpaduk, eMKOCTh U YCTOWYUBOCTb CHCTEM MOOMIHHOM CBSA3U: YUeOHO-METOANYECKOE TTOcoOme
71 NPaKTUYECKUX 3aHSATHH M KypCOBOTO MPOEKTUPOBAHUS ISl CTYAEHTOB PaJUOTEXHUYECKHUX
cnenuanpHocte / C. B. MenuxoB - 2014. 13 c. [DnekTpoHHBIH pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/4134.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MaTEPHUaJIbl i1l CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/J0POBbsI M1 HHBAJIUIOB MPEAIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[0POBbS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9€OHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

Cneunanu3upoBaHHas ydeOHas ayauTOpusA: ydeOHas ayIUTOpHUs NSl MPOBEACHUS 3aHITUU
MPAKTUYECKOTO THUTA, yuyeOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATHUH 1abOpaTOPHOro THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYpCOBOT'O MPOESKTUPOBAHUS
(BbIONIHEHHS KYpCOBBIX pabor); 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuna, n. 47, 427
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka MarHUTO-MapKepHasi;

- Komnsrotep;

- [Ina3MeHHas nmaHenb;

- Cepsep (2 mit.);

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Scilab;
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

Cneunanu3upoBaHHas y4deOHas ayauTOpuUsA: ydeOHas ayIUTOpHUs NSl MPOBEACHUS 3aHITUU
MPAKTUYECKOTO THUIA, yueOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATUM 1a0OpaTOPHOrO THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYPCOBOT'O MPOESKTUPOBAHUS
(BbIMONIHEHHS KYpCOBBIX pabot); 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuna, n. 47, 427
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka MarHUTO-MapKepHasi;

- Komnsrotep;

- [Ina3MeHHas nmaHenb;

- Cepsep (2 mit.);

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Qucs;

- Scilab;

8.4. MartepuaibHO-TeXHHYECKOe H MPOrPpaMMHoe odecredeHue A1l KypcoBOro NpoeKTa

Crnenuanu3upoBaHHas y4eOHas ayIUTOpHUs: ydeOHas ayIUTOpHUs ISl IPOBEACHHS 3aHATHH
MPaKTUYECKOTO THIA, Y4eOHasi ayIuTOpHs IJIsl MPOBEACHUS 3aHIATHI J1abOpaTOpHOTO THIA, ydeOHas
ayJUTOPHS TSl TIPOBEICHUS 3aHATHI CEeMUHAPCKOTO TUIIA, IOMEIEHUE JIJIsl KypCOBOTO MPOSKTUPOBAHUS
(BbIIIOJIHEHMSI KYpCOBBIX pador); 634034, Tomckas obOnacte, r. Tomck, Bepmmnuna ynuna, 1. 47, 427
ay.

Onucanue nMeroerocss 000pya0BaHus:

- Jlocka MarHuTO-MapKepHasi;

- Komnrerorep;

- IInasmMenHas maHenb,

- Cepsep (2 mrt.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Google Chrome;

- Microsoft Windows XP;

- OpenOffice;

8.5. MaTepuaibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEeIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCHIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacmoioKEHHbIE IO aJpecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacth, T. ToMck, yi. KpacHoapwmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:
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- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.6. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00Y4YAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoaaBaHus
U1 00y4aloUMXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BaAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIMIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Ucropus pa3sBuTus CUCTEM IIK-3, TIK-5 Otuer 1o IIpuMepHBIi IepeyeHb
MoOmitbHOM cBsizu (CMC). KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
MeTopI MHOKECTBEHHOTO IIPOEKTY
nocryna 8 CMC. Jlaboparopnas Temb! m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OO0uiye NpUHIMIIBI [K-3, TIK-5 Oruer o [IpumepHBIil nepeyeHb
noctpoenus CMC. KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB
IIPOEKTY
TectupoBanue [IpumMepHbIi TEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
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3 [lapameTpsl pajguoKaHaia. [IK-3, TIK-5 Oruer 1o [IpumepHBIil nepeyeHb
Mogenu npeacka3aHusi ypoBHS KYpPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
curnana st CMC. MIPOCKTY
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
4 Metoabl [K-3, TIK-5 Oruer o [IpumepHBIil nepeyeHb
YaCTOTHOTEPPUTOPUATHLHOTO KYPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
rianupoBanust CMC. IIPOEKTY
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 Bugasr nudposoit IIK-3, IIK-5 Ortuer o [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 [IK-3, T1K-5 Ortuer no [IpumepHsIil nEpeYEHb
3a/laHHOM KaudecCTBe. KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
7 Tpadux u emxocts cotoBbix |IIK-3, ITK-5 Ortuer o [IpumepHsIil nEpeUYEHb
CMC. KYpPCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
MIPOCKTY
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
8 Coegunurenbubie nuaun (CJI) [T1K-3, TTIK-5 Ortuer o [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. [IK-3, TIK-5 Oruer 1o [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 [1K-3, TI1K-5 Ortuer no [IpuMepHBIii TEpeUeHb
CITyTHUKOBOH CBS3H. KypPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
11 IIpoextupoBanue cuctemsr  |I1K-3, T1K-5 Ortuer 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
Orenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH WU HAaBBIKOB WA
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE NpUMEHECHUE
yYMEHHUE 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 OCYILIECTBIIIEMOE 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

@opmyna ona paccToAHUA
1 | NpAMOK BWOMMOCTH NpK

pachpocTpaneni pannoson Ulra d o [ ]= 10 (ol ]t ol [u])
1. High Frequency (UHF) Los [EM .,[Jr_1 w IIIJ.. N

d, . [xa]® .u.i..||':r_1[.u| t .,,‘,u._r.un

d, . [xka]™ 6,28 1,’1.&_1[.” T[]
c?'_,“__||.'\'.u|'t 2,72 l:..||h‘|.'|r] N -H'J’J.l""]:'

QopmMyna gna pac{eTa Lo=qalpdy
2 | ocnaBnexuns pagmocKrHana -
(ocnabneHwA paguoBONHLE) B L,={4Tp /iy
2. ceobogHoM NpocTpaHcTee

L =(4mp Ay

L, =(4%p 0y

[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 =4t 8Blgir)
4 | Okamypel-Xata gna ocnatneHus
4 PagWoBOMHEl B 33BMCHMMOCTM OT L = 478 r
. NEHOCTH =
Aa " L =4~ By
L,= 4tE Ir
YacToTHeIA NNaH kaHanoe f,= (890 i 0,2) My npu 15 =124
5 | "Beepx" ("Uplink") ctangapta GSM- — —
a00 BbIpa¥aeTcA q}opmyﬂgﬁ ||'“ TR0 T 05 My NpA = ji=>124
5. —
£SO 0,2 )My npy 1% =374
£, (805 + i 0.2y My npy 1= <124
CoToean cTpykTypa MCMONL30BATE OOHY M TY ME YacTOTHYH rpynny
6 | pacnonoxeHus Dazoeeix cTaHuwi (BC) BO BCEX COTax
No3eonAeT MHOFOKPATHO MCMOMB30BaTE OOHW W TE We
6 YACTOTHBLIE DY B OOHOMMEHHLIX COTAX KNACTEDOE

HMCNONL30BaTEL BCEN NWLLL OOHY 4acToTy BO
BCEX COoTax

HMCNONbL30BEATE OOHW W TE Xe 4YacTOTHBIE TPYNNks

B0 BCeEX COTax

Konw4ecTeo mewa HOLLLAX

(perynapHoi) MHOMOCOTOBOR

7. CTPYKTYDE, KOTOpLIe o0pazywoT
COKaHANLHLIE MOMEXH,

iSignal Interference Ratio), —

ooHa

7 | GazoBwx cTaHuwi (BC) B ogHopoOHOR

nge

WwecTb

xapakTepuiyemesie napameTtpom SIR

TPM

dopMyna on\ pacyeta

8. nocTynnenus exizosos () u cpeauei

{r)

8 | cpeoHeR WHTEHCWBHOCTKM Tpaduka

A[2pa]= {f} {.r}

A[2pa] HA OCHOBE CpE,EIHEI'_‘I 4YaCTOThI

D= () (1)

A[2pal=

i)

NpoaoieKUTENBEHOCTH OOHOMD BRI30BA

{
Arapa= (My{r)”

(MC) xapakrepuayet

PeansHas 4yBCTBMTENLHOCTL
9 | paguonpUEMHUEA MOBHMBHOR CTAHLLMW

MMHHMMANEHYH MOLWHOCTL NOME3HONO CUIHANE B
aHTEeHHE, NP KOTOPOW B MCNONHWTENEHOM YCTPOWCTEE
obecne4neaetca TpebyeMoe KA4ECTEO NpUEMA

MWHMMAINEHYH MOLHOCTE NOMNE3HOID CUrHana B
SHTEHHE, NPW KOTOPOR B MCTONHWTENBHOM YCTPORCTEE
oBecneqYMBacTCA OTHOLWEHWE CUTHAMN-LLYM, paBHOE
EQMHNLE

MWHWMANEHYH MOLWHOCTE WYMa B aHTEHHE,
NpW KOTOPOW B MCMONHWUTENEHOM YCTPORCTEE
obecne4YMBacTCA OTHOLWEHWE CUTHAMN-LLYM, paBHOE
EQMHMLE

MWHMMANEHYH MOLHOCTE WYMa B aHTEHHE,
NpW KOTOPOW B UCNONHWTENEHOM YCTPORCTEE
obecneuneaetca TpebyeMoe KAa4ECTEO NpUEMA

[nA undposoro NOTOKA
10 | gnuTensHocTsH BMTa T,

10. 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.

5. UnTepdericel, TepMUHAIBHOE 000PYI0BaHHE, CTPYKTYpa KapoB B (HOPMUPOBAHNUE CUTHAJIOB B
cranaapte GSM.

6. IlonaBneHne MEKCUMBOJILHON MHTEPPEPECHITUN KBATIAH3ePOM.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

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

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTepHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
nportokon Ne 5  or« 1 » 12 2022r.

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce

3aBemyromuii Beiyckaromnieit kag. PTC A.A. MemepsikoB  CoriacoBaHo,
5bbb058c-a625-4513-
8e7f-25eb16694704

3aBenytomuii obecrnieunBatomieit kag. PTC A.A. MemepsikoB  CoriaacoBaHo,
5bbb058c-2625-4513-
8e7f-25eb16694704

N.0O. nayasibHUKA y4eOHOTO yIpPaBIICHUS N.A. Jlapuommna CoriacoBaHo,

¢3195437-a021-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Houent, xad. PTC

B.A. I'pomoB

CornacoBaHno,
bbaa5b2b-4¢38-4841-
a5bb-85f9ddafe277

Crapmuii mpenonaBarens, kag. PTC

J1.0. HoznpeBaTbix

CormnacoBano,
bd0039b0-9¢48-4859-
9803-60c9ddba7116

PA3PABOTAHO:

[Tpodeccop, kad. PTC

C.B. MenuxoB

Pazpabotano,
385¢9¢7d-2407-461d-
8604-80cee7018227
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