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Tomck
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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).

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

Monynb quctuminH: Moayiis HanpaBIeHHOCTH (TIpOQuIs).

Nunexc qucuumiunsl: 51.B.2.15.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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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ITKP-22. Cniocoben
IPOBOIUTH PACUEThI 110
IIPOEKTY CETEH,
COOPYKEHHUH U CPEACTB
WH(POKOMMYHUKAIIUN B
COOTBETCTBUU C
TEXHUYECKHUM 3aJaHHEM
C UCITOJIE30BAHUEM KaK
CTaHJIAPTHBIX METOJIOB,
NPUEMOB U CPEJCTB
aBTOMAaTH3AIMH
NPOCKTHUPOBAHUS, TaK U
CaMOCTOSITEIEHO
CO3/1aBaEMBIX
OPHUTHHAITBHBIX
nporpaMm

[1IKP-22.1. 3naer
HOpPMaTHUBHO-IIPABOBEIE,
HOPMAaTUBHO-TCXHUYCCKUEC U
OpTraHU3aI[MOHHO-
MCTOANYCCKUC NOKYMCHTEI,
periiaMeHTHPYIOIIHE
[IPOEKTHYIO MMOATOTOBKY,
BHEJIPCHUE U SKCIUTyaTaIHIO
CHUCTEM CBSI3U
(TeIeKOMMYHUKAITMOHHBIX
CHUCTEM), CTPOUTEIHCTBO
00BEKTOB CBSI3H.

3HAaTb HOPMATUBHO-IIPABOBLIC, HOPMATUBHO-
TCXHUYCCKHEC U OpraHrU3allMOHHO-
MCTOANYCCKUC NOKYMCHTEI, HCO6XOI[I/IMI)IG
JUTsI TIPOoheCCHOHATBHOM paOOTHI.

[TKP-22.2. 3HaeT npUHIUIIBI
MOCTPOEHUS TEXHUIECKOTO
3aJIaHusI TIPY aBTOMAaTH3AIUN
MIPOCKTUPOBAHUS CPEJICTB U
CeTeH CBSI3U M UX DJIEMECHTOB;
CTPYKTYPY B OCHOBBI
MTOATOTOBKH TEXHHYECKOU U
MPOEKTHOM TOKYMEHTAIIHH.

3HATh MPUHIIMIBI PAOOTH 1 OCOOCHHOCTH
OpraHW3aI[ii COBPEMEHHBIX CHCTEM
MOOMJILHOM

CHCTEM CBSI3H, CIIOCOOBI OIEHKH Pa3MepoB
30H 00CITy)KMBaHUs 0a30BBIX CTAHITUH,
0COOEHHOCTH

JaCTOTHOTO TJIAHHPOBAHHUS.

IIKP-22.3. YMeeT BBIABIITE U
aHaJIM3UPOBATH
MPEUMYILECTBA U HEIOCTATKU
BAPUAHTOB MTPOEKTHBIX
pelieHuni, OLleHUBaTh PUCKH,
CBSI3aHHBIE C peaau3alnen
MIPOEKTA.

YMETh MPOBOJUTH HATYPHBIN IKCTIEPUMEHT 110
M3MEPEHUIO0 OCHOBHBIX XapaKTEPUCTUK
0a30BBIX 1 MOOMJIBHBIX CTAHIIHIA.

[1KP-22.4. Bnaneer
HaBbIKaMH c60pa HUCXOOHBIX
JaHHBbIX, HGO6XOIII/IMI>IX JJISL
pa3pabOTKU MPOESKTHOM
JOKYMCHTAlHU.

BJIAJIETh IEPBUYHBIMHA HABBIKAMU HACTPOUKHU
U PETYJIMPOBKY annapaTrypsl CHCTEM
MOOUJIBHOW CBSA3M IPU MPOU3BOICTBE,
YCTAHOBKE U TEXHUYECKOM IKCILTYaTALHH.
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ITKP-23. Cniocoben
OCYIICCTBIIATh
MOJITOTOBKY THITOBBIX
TEXHHUYECKUX TPOCKTOB
Y TICPBUYHBIA KOHTPOJIb
COOTBETCTBUS
pa3zpabaThIBaeMBbIX
MIPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAITUU Ha
pa3InyYHbIC
WH(POKOMMYHHUKAIIMOHH
bI€ 0OBEKTEI
HAIIMOHAILHBIM U
MEXTyHAPOTHBIM
CTaH/JapTaM H
TEXHUYECKUM
peraamMeHTam

[1IKP-23.1. 3HaeT npuHIUIIBI
CHUCTEMHOTO MOAX0/a B
MIPOEKTUPOBAHUH CHCTEM
CBSI3U (TEJIEKOMMYHHKALIUMN).

3HaTh MPUHLMIIBI CUCTEMHOT'O IOJX0Aa IIPU
IIPOCKTUPOBAHUM CUCTEM CBSI3HU PA3IIMYHOIO
YPOBHSL.

[TKP-23.2. 3Haer
COBpPEMEHHBIC TEXHUYECKUE
perieHus co3aHus 00bEKTOB
Y CHCTEM CBSI3H
(TeeKOMMYHHUKAITUOHHBIX
CHCTEM) U €€ KOMITOHEHTOB,
HOBelIIee 000pyI0BaHNE U
porpaMMHOe oOecIieueHue.

3HaTh COBPEMEHHOE TEIIEKOMMYHHKAIIHOHHOE
00opynoBaHuME.

ITIKP-23.3. Ymeer
MCII0JIb30BaTh HOPMATUBHO-
TEXHUYECKYIO TOKYMEHTALUIO
npu pa3paboTKe MPOEKTHOM
JIOKYMEHTALUU.

YMeTb BECTH TOKYMEHTALMIO T10 pe3yabTaTaM
U3MEPECHUM.

[TIKP-23.4. Bnageer
HaBBIKAMU 0(hOpMIICHUS
NPOEKTHOM IOKYMEHTAIlUU B
COOTBETCTBUH CO
CTaHJApTaMH U
TEXHUYECKUMU
periJaMeHTamH.

Bnaners HaBbIKaM# WH(GOPMAITMOHHON
MO/JIEPKKH PACYETOB PAJUOIIOKPBITHS,
pPaguopeeHHbIX U CIIyTHUKOBBIX TPacc U
YaCTOTHO-TEPPUTOPUAIBHOIO IJIAHUPOBAHUS
B 4aCTH MCIOJIb30BaHUs KapTorpadpuueckon
uHpOpMaLINH.
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[TIKC-1. Criocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
I/I(l)OKOMMYHI/IKaIII/IOHHBI
X CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKUM 3a1aHUEM
C UCIIOJIB30BAaHUEM
CPEACTB aBTOMAaTU3aLAN
IMPOCKTUPOBAHUA

ITIKC-1.1. 3HaeT npyUHLMIIBI
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

3HaTh CIIOCOOBI pacyeTa IEKTPOMAarHUTHON
COBMECTHMOCTH U OLICHKH Tpa(uKa B
KJ1acTepe 0a30BbIX CTaHLUN; OCHOBHBIE

CTaH/IapPTHI MOOMIILHOU CBSI3H.

[IKC-1.2. YMeeT npuMeHATH
Ha MPaKTUKe METO/IbI aHATN3a
U pacyeTa 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

YMeTh aHaTU3UPOBATh MOTyYSHHBIE
pe3yIbTaThl U YCTAHABIIUBATh COOTBETCTBUE
nmapamMeTpoB paboThl 000PYI0OBAHUS CUCTEM
CBSI3M TIO JCHWCTBYIOIIUM HOPMAaTHBHBIM

aKTaM 1 HOpMaTHBaM.

IIKC-1.3. Bnageer
MIPOTrPaMMHBIMU CPEJICTBAMU
aBTOMAaTH3aluU
MIPOEKTUPOBAHUS JIEMEHTOB U
YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM

Bnagets naBpIkaMu HHCTPYMCHTAJIbHBIX
I/ISMepeHI/Iﬁ TCIICKOMMYHHUKAIIUOHHOT'O

00opyaoBaHUS

4. Oobem AUCHUIIVIMHBI B 3a9€THBIX ¢IUHHUIIAX C YKA3aHUEM KOJIUYECTBA AaKAACMUYCCKHUX YaCoB,

BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM

H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akageMHUeCKUX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpbl
Bunb! yueOHOI nesTenbHOCTH

qacoB |7 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 96 96

JIek1IMOHHBIE 3aHATUSA 26 26
5
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[TpakTHueckue 3aHATUS 36 36

JlaGopaTopHble 3aHATHS 24 24
KypcoBoii npoekT 10 10
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 84 84
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
Hanucanue otyera nmo KypcoBOMy MpPOEKTY 50 50
IToaroroBka K TECTUPOBAHUIO 22 22
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 12 12
IToaroroBka u capaya dK3aMeHa 36 36
OO0mas Tpya0eMKoCTh (B 4acax) 216 216
Oo0mas TpyroemMkocTh (B 3.e.) 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HazBanus pasnenos (Tem) iIaeHK’ [Tpak. | JIa6. | Kypc. g;g ’ qaljggr(%eg dopMupyemsbie
JTUCITUATITAHBI 3aH., 4| pab. | mp. KOMITETCHITHT
q 9 | K3aMeHa)
7 cemecTp
1 Ucropus pa3BuTUs CUCTEM 2 - 4 10 10 |26 ITKP-22, ITKP-23,
MobunpHOM cBs3u (CMC). MeTos [MKC-1
MHOkecTBeHHOTO fgoctyna B CMC.
2 OOmue MPUHITUITBI TOCTPOCHUS 2 - - 6 18 I[IKP-22, ITKP-23,
CMC. [MKC-1
3 Ilapametpsl paarokanaina. Moaenu |2 16 - 6 34 [TKP-22, ITIKP-23,
MpeACKa3aHus YPOBHS CUTHANA JIs [IKC-1
CMC.
4 MeTtoibt 2 8 - 6 26 [TKP-22, TTKP-23,
YaCTOTHOTEPPUTOPHAIBLHOTO [MKC-1
ianupoBanust CMC.
5 Buast uudpoBoit MaHUTTYJISIITIH. 4 - 4 10 28 I[IKP-22, ITKP-23,
[MKC-1
6 Pacuet nunuit CMC npu 3a1anHoM |2 4 - 6 22 I[IKP-22, TIKP-23,
KauecTBe. [MKC-1
7 Tpaduk u emkocts coTroBeIXx CMC. |2 4 - 6 22 [IKP-22, TTKP-23,
[MKC-1
8 Coenunurensublie muaun (CJI) 2 - - 6 18 [TKP-22, ITKP-23,
0a30BbIX U LIEHTPAJIBHBIX CTAHLIUHI, [TKC-1
ycToH4YMBOCTh coennHeHust B CMC.
9 CMC crannapra GSM. 4 - 16 10 40 I[IKP-22, TIKP-23,
Oco0OeHHOCTH APYTUX CTAHIAPTOB. [IKC-1
10 Cuctemsbl nepcoHaIbHOU 2 4 - 8 24 [IKP-22, TIKP-23,
CIIyTHUKOBOM CBS3H. ITKC-1
11 IIpoexTupoBaHuE CUCTEMBI 2 - - 10 |22 IIKP-22, ITKP-23,
MOOWIJIBHOU CBSI3U [MKC-1
Hroro 3a cemectp|26 |36 24 |10 84 180
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Uroro[26 36 |24 [10 |84

180 |

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmua 5.2 — Coneprkanue pa3ienoB (TeM) TUCHUILIMHBEI (B T.4. IO JEKIUSIM)

TpynoemkocTs
HasBanus paznenos (Tem) Coneprxanue pasiesioB (Tem) dopMupyembie
JUCTUTUTAHBI JTUCIIMIUTAHBI (B T.4. TIO JICKITUSIM) (7eKIKOHKEIE KOMTIETCHITHH
3aHATHUSA), U
7 cemecTp

1 Ucropus pa3sutus cuctem  |O0beM, coliep:kaHue, BUAbI 3aHATUI 2 I[IKP-22,
MoOunpHOU cBsi3u (CMC). 1 GOpPMBI [IKP-23, [IKC-1
MeTo151 MHO’KECTBEHHOTO OTYETHOCTH 11O
noctyna B CMC. nucuuinHe. CHCTEMBI TTOABHKHON

CBSI3U NIEPBOT0, BTOPOT'O, TPETHETO U

YETBEPTOTO

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

Hx ocobenHoctu

U TEXHUYECKUE

napameTpbl. MHOKECTBEHHBIX

noctynoB ¢ yacToTHeIM (FDMA), ¢

BPEMEHHBIM

(TDMA), ¢ kogossiM (CDMA)

pazzieeHueM

kaHanoB. COBMeIIeHHbIE

MHO>KECTBEHHBIE TOCTYIIBI.

Hroro 2

2 OOmmye MPUHITUIIBI CeTu ¢ MaKpOCOTOBOW, 2 [TKP-22,
noctpoenus CMC. MHKPOCOTOBOM 1 ITKP-23, TIKC-1

MMUKOCOTOBOM CTPYKTypoil.CBeaeHus

0

MEXIyHApOAHBIX, (hefepaabHbIX U

pEerruoHaIbHBIX

cranaaprax Ha CMC.Buabl craniui

CeTH:

nentpanbHas (11C), 6azosas (bC),

MOOWIIbHAS

(MC).lleHTpBI KOMMYTAIIUHA

IOJIBW)KHOM CBA3H.

[{eHTpsbl yripaBieHUs U

00cmyXuBaHUsA. AyTeHTU(DUKAITUS,

X3HJIOBED,

poymuHr aboneHTa B CMC.Bus

yeayr,

npenocTabiisieMbix B ceTax CMC.

Htoro 2
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3 [lapameTpsl pajguoKaHaia.
Mogenu npeackazanust ypoBHS
curnana aius CMC.

Oco0eHHOCTH PacIpOCTPaHECHUS
pPaZMoOBOJH NIPH

Pa3IUYHOM pebed)e MECTHOCTH.
beicTphIe N

ME/IJICHHBIE 3aMUPAHUs CUTHAJIA TIPU
JIBIDKCHUN

MC.Mopaenu Oxamypsbl, Okamypbl-
Xara u Yondwuia

Hxeramu 1o npeacKa3zaHuio YpOBHS
CUTHaJIa B

OOJIBIIINX M MAJIBIX COTaXx.

TIKP-22,
TIKP-23, TIKC-1

Htoro

4 Meroapl
4aCTOTHOTEPPUTOPHUATIBHOTO
rianupoBanust CMC.

[Tpo6ieMbl 3IEKTPOMArHUTHOM
COBMECTHMOCTHU
(OMC).TeppuropuainbHoe
rtanupoBanue. Knactep u

€ro pa3MepHOCTbh, YACTOTHBIC
TPYHIIBI

knacrepa.llapamerp «Signal
Interference Ratio»

(SIR), ero pacuet.YactoTHOE
rutanupoBanue. [lmanbr

4acTOT: aHanoroBou cuctembl NMT,
1 poBoi

cuctemsl GSM. Onpenenenue
MaKCUMaJIbHOTO YHUCIIa
00CTyKUBaeMbIX aDOHEHTOB B COTE.

ITIKP-22,
[IKP-23, IIKC-1

HUroro

5 Bugasr nudposoit
MaHHITYJISITUAH.

Huddepennmanbras
(oTHOCHUTENBHAS) OMHApHAS
dazopas manumnyssus (DBPSK).
KBanpatypnas

dazopas manumysius (QPSK).
Huddepennmanbras
KBaapatypHas ¢azoBas

MaHUIY SIS
(DQPSK).Iuddepennmanpaas
KBaJIpaTypHas

¢dazoBas MAaHUMYJISAIUS CO CABUTOM
[1/4 (11/4

QPSK).Manunynsmumsi ¢
MUHUMAaJIbHBIM CIBUTOM

(MSK). I'ayccoBckast MAaHUTTYJISIIHS C
MUHUMAaJIbHBIM

casurom (GMSK).KBanpatypHas
aMIUIUTYAHAS

moxayisinus (QAM).KorepentHas u
HEKOTepPEHTHAs

JEMOJTYJIALNS Pa3IMYHBIX BUOB
MOJTYJIALINH.

ITKP-22,
IIKP-23, I[IKC-1

Hroro
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6 Pacuet nuauit CMC npu
3aJJaHHOM KaudecTBe.

[TpsimMoii 1 0OpaTHBIN KaHAIBI CBA3H.
Onenka

YyBCTBUTEJIbHOCTU ITpreMHUKa MC u
koo PunmenTa

nryma bC ¢ yuerom BHEIIHUX U
BHYTPEHHUX

nrymoB.KadecTBo 1iudpoBoit
PaaroCBS3H.

[TpomyckHas cnocoOHOCTb
U(PPOBOro KaHaJla CBSI3U.

[Tonoca HaiikBucta. [Ipenen
IlTennoHa.

D¢ dekTrBHOCTH UCTIONB30BaHUS
PaaroIIOIOCH! IPU

Pa3IUYHbIX BUJIAX MAHUITYJIALNH.

TIKP-22,
TIKP-23, TIKC-1

Htoro

7 Tpaduk 1 eMKOCTh COTOBBIX
CMC.

[Tonsitue Tpaduka. Pacuer ocHOBHBIX
napaMeTpoB

TpaduKa CeTH: CpeaHeH
WHTEHCHUBHOCTHU BBI30BOB,

CpelnHel MPoA0KUTETHHOCTH
o0cTyKUBaHUS,

CpelHel HHTEHCUBHOCTH
Tpaduka.Moaenp DpnaHra

B ¢ oTkazaMu A1 OIIEHKH €MKOCTHU
CMC.

ITIKP-22,
[IKP-23, IIKC-1

HUroro

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

OpraHuzanus pauopeIeiHbIX U
ONTOBOJIOKOHHBIX
CJI.CtpykrypHas cxema CJI.Pacuer
YCTOMYHBOCTH

coequuenus w1 CMC.

ITKP-22,
IIKP-23, [IKC-1

Hroro
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9 CMC crannapra GSM.
OcobeHHOCTH APYTHX
CTaHJapTOB.

@®yHk1MoHaNbHAs cxema cetu GSM,
CILy kOB,

texHuueckue napamerpsl bC u MC.
PanrooGopynoBanne u KOHTPOJLIEP
BC.

FDMA/TDMA noctymn. OkHO, Kajp,
MYJIBTHKAJID,

cynepkaap. YactoTHele, pusndeckue,
JIOTHYECKHUE

KaHabl. KaHapl CHHXpOHHM3ALNHU U
ynpaBieHus. AyTeHTU(hUKaus u
uaCHTH(DUKAIUSL

aboneHTta. TpaHKOBBIE CHCTEMBI
CBsI3U. BO3MOXHOCTH, TEXHUUECKUE
XapaKTEPUCTHKH. AHAIOTOBBIN
CTaHIApT

CMC NMT. Bo3MoKHOCTH,
TEXHUYECKHE
xapakTepucTuku./locTtonHcTBa

U POBBIX

CTaHJApPTOB.

TIKP-22,
TIKP-23, TIKC-1

Htoro

10 Cucremsl nepcoHanbHON
CIIyTHUKOBOH CBSI3H.

[TousiTue opOUTATILHOM
KOH(pUTypauu

UCKYCCTBEHHBIX CITyTHHUKOB 3eMJTH
(MUC3). OpOutst

NC3 (LEO, MEO, HEO, GEO).
['moGanpHast cBA3b

yepe3 MC3, 30HbI

o0cykuBaHus. XapaKTePUCTUKU
cucreM Iridium u
Globalstar.OcoGennocTtu
pacrpocTpaHeHUs PaIUOBOJIH B
CILyTHUKOBOM
paanokanasne.MeToIbl MOBBIIICHUS
€MKOCTH

CMC.I'no6anpHast UH(OpMAIIMOHHAS
cuctema (I'C),

mecto Poccun B 'UC.

ITIKP-22,
[IKP-23, IIKC-1

HUroro

11 IlpoekTupoBaHUE CUCTEMBI
MOOWJIBHOMU CBSI3U

AHnanuza Tpe0oBaHUN TEXHUYECKOTO
3amanwmst (T3) Ha

npoektupoBanue CMC. Bribop
HEJO0CTAIOIINX

UCXOIHBIX TAHHBIX JIJIS
npoektupoBanus. [IpoektupoBanue
u pacuer CMC ¢

3aJJaHHBIMU NTapaMeTpaMH KauyecTBa.

ITIKP-22,
IIKP-23, I[IKC-1

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 — HauMeHoBaHME NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HanmenoBanue
HasBanus pasnesnoB (Tem) . Tpynoemkocts, | DopMupyemsbie
JUCIUITAHBI HPAKTHICCKHX 3aHTHH q KOMIIETEHIINH
(cemuHapoB)
7 cemecTp
3 ITapameTpsl paguokaHana. Pacuer 30H 006ciTy KUBaHUS 8 [TIKP-22, TIKP-23,
Mogenu npeackazanusi ypoBHS MepeIaTYNKOB METPOBBIX [MKC-1
curnana aias CMC. BOJIH.
Mopenu npeacka3zanus 8 TIKP-22, IIKP-23,
YPOBHS CUTHAJIA IS IIKC-1
orpezesieHus: 30H
00CTy>KUBaHUS JJI1 COTOBBIX
CHUCTEM ITOJBHKHOU CBSI3H.
Hroro 16
4 Metoansl DNeKTpOMarHuTHas 8 TIIKP-22, IIKP-23,
YaCTOTHOTEPPUTOPHUAIBHOTO COBMECTUMOCTb 1 [MKC-1
ianupoBanust CMC. 0COOEHHOCTH YaCTOTHOTO
MJIAaHUPOBAHUS B COTOBBIX
CUCTEMAX
HOJIBHIKHOH CBS3H.
Hroro 8
6 Pacuer nuanit CMC npu IITyMOBBIE XapaKTEpUCTUKHU 4 IIKP-22, [IKP-23,
3aJaHHOM Ka4yeCTBE. Y DHEpreTuyecKas IIKC-1
3¢ (HEeKTHBHOCTH COTOBBIX
CHUCTEM CBSI3U MpU
pa3IMYHBIX BUIAX
MOJTYJISALINY.
HUroro 4
7 Tpaduk 1 eMKOCTh COTOBBIX Tpaduk 1 eMKOCTh COTOBBIX 4 [TIKP-22, TIKP-23,
CMC. CUCTEM MOOMIIbHOM [TKC-1
CBSI3H.
Hroro 4
10 Cucremsbl nepcoHanbHON Pacuet nuarpamm ypoBHeit 4 [IKP-22, [IKP-23,
CIIyTHUKOBOM CBS3H. NIEPCOHAIBHON ITKC-1
CIIyTHUKOBOM CBS3H.
HTroro 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
HasBanwus paznenos (tem) | HammeHoBaHue 1a00paTOPHBIX dopmupyemble
TpynoemMkocTs, 4
JTUCTIUTUTAHBI pabot KOMITETEHIINH
7 cemecTp
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1 Ucropus pa3BuTus HccnenoBanue TeXHOIOTUU 4 [IKP-22, [IKP-23,

cucrteM MoOWIbHOM cBsizu |FDMA. IIKC-1
(CMC). Metoast
MHOKE€CTBEHHOI'O JIOCTYIIa Uroro 4
B CMC.
5 Bugasr nudposoit Uccnenosanne MSK Momema 4 T1IKP-22, TIKP-23,
MaHUITYJISIIUHN. (kmaccuyeckas IIKC-1
peanu3anus).
Hrtoro 4
9 CMC crannapra GSM. |CucreMa cOTOBOM CBSI3U 4 IIKP-22, IIKP-23,
Oco0OeHHOCTH APYTUX crangapra GSM-900. [MKC-1
CTaHIapTOB. CrpykTypa JOTHYECKUX KaHAJIOB 4 [TKP-22, TIKP-23,
yIIpaBJICHUS U IIKC-1

aNTOPUTMBI (DYHKITMOHUPOBAHHMS
cuctembl GSM.

WuTepdeiicsl, TepMUHAIBHOE 4 [TKP-22, TIKP-23,
o0opypoBaHue, ITKC-1
CTPYKTypa KaJapoB U
(hopMUpOBaHNE CUTHATIOB B

crannapre GSM.
IlogaBiaeHNE MEKCHUMBOJILHOM 4 IIKP-22, IIKP-23,
uHTepepeHITuN [MKC-1
JKBaJIA3E€POM.
Hroro 16
Hroro 3a cemectp 24
Uroro 24

5.5. KypcoBoii npoexkT

ConepxaHue, TPYIOEMKOCTh KOHTAKTHON ayIUTOPHON paboOThl U (hOpMUPYEMBbIE KOMIIETCHITUN B
paMKax BBITIOJTHEHHUSI KyPCOBOTO MPOEKTA MPEACTaBICHBI B TA0IHUIE 5.5.

Ta6mmma 5.5 — ConeprkaHne KOHTAKTHOW ayJTMTOPHON pabOTHI U €€ TPYI0EMKOCTh
dopMupyemble
KOMIIETEHIINH

ConeprxaHre KOHTaKTHOM ay TUTOPHOI paboThI TpynoemkocTs, 4

7 cemecTp
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CornacoBanue ¢ npernojaBaTeaeM BbIOpaHHBIX 10 [TIKP-22, TIIKP-23, TIKC-1
HEJ0CTAIOIINX

MCXOJIHBIX JIAHHBIX JJ1s1 IpoekTupoBanuss CMC B
COOTBETCTBUHU C

koHKpeTHbIM T3.CornacoBaHue ¢ mpenoaaBaTeseM 1
KOPPEKTHPOBKA BEIOPAHHOM CTPYKTYpPHON CXEMBI
IIPOEKTUPYEMOM

CMC u pacueToB €€ TEXHUUECKUX TapaMeTpoB: IJIaHa
pabounx

YacTOT, UyBCTBUTEIILHOCTH MOOMJIBHOM CTaHIIUHY,
pasnycoB 30H

o0cykuBaHus 0a30BbIX CTAHIUH, pa3MEPHOCTU
KJIacTepa, 4ucia

KJIACTEPOB, HEOOXOIMMOTO Tpa(uKa, HIEKTPOMArHUTHOM
COBMECTHMOCTH, pEaJIn3yeMOCTH 00paTHOIO KaHaja,
YCTOMYHMBOCTH CBSI3U U IIP.YUET 3aMEYaHUN U
PEKOMEH JalHI

npenoaaBaTesis IpU KOPPEKTUPOBKU COCTABICHHON
nosicuurensHo 3anucku (I1311) n weprexeit (H) x
crpoektupoanHoit CMC (riocie npoBepku [1311 u Y
npenoaasateneM).llonyuenue «aomyckay K 3aliure
cupoektupoBanHoit CMC («3auer»).

Hroro 3a cemectp 10
Hroro 10

[IpumepHas TemMaTHKa KypCOBBIX MPOEKTOB:

Hudposas CMC, o6citykuBaHUE «OOTBIIOT0» (MIH «CPETHETO», HIIA «MAJIOr0y) TOpoa.
Hudposas CMC, o6citykuBaHUE TPUTOPOTHON 30HHI.

Hudposas CMC, o6ciry)kMBaHHE HACEICHHOTO ITYHKTA B CEJILCKOW MECTHOCTH.

Hudposas CMC, o6cityKuBaHUE aBTOTPACCHI.

Hudposas CMC, o6cityKuBaHHE MTaCCAKUPCKON MOPCKOM TPacCHI.

Hudposas CMC, ncrnonb3oBaHue CITyK00H OXpaHbI.

Hudposas CMC, ucnions3zoBanue ciayx00ii YB/] B «6omb1om» ropoe.

Hudposas CMC, ucronb3oBaHue CIyK00H MacCCaKUPCKUX IMEPEBO30K B «OOIBIIIOM» TOPO/IE.
[Hudposas CMC, ncronb30BaHUE TEXHOJIOTHUYESCKUMU CITy)KOaMu HedTe- U Tra30mpoBo/a.

XN b WD —

5.6. CamocTosiTeqbHasi padoTa

Bunbl caMmocToATenbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIe KOMIICTCHIIMH TPEICTaBICHBI B
tabmure 5.6.
Tabmuia 5.6 — Bubpl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (hOpMHUpYyEMbIe KOMIETCHIIMH

Bunabr
Ha3zBanus paznenos (Tem) . | Tpynoemkocts, | GopmupyeMble ®opMBbI
CaMOCTOSTEIIBHOU
JUCLUIIINHBI q KOMIIETECHILIUH KOHTPOJIA
paboThI
7 cemecTp
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1 Ucropus pa3Butus cucreM |Hanucanue otuera 4 [TIKP-22, Kypcosoit
moomibHOU cBsizu (CMC). 10 KYpCOBOMY [IKP-23, I[IKC-1 | npoekt, OT4yeT
MeToapl MHOXKECTBEHHOTO MIPOCKTY 0 KypCOBOMY
noctyna B CMC. IIPOEKTY
IToaroroBka x 2 IIKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23, TTKC-1
ITogroroska k 4 ITIKP-22, JlaGopatopHas
nabopaTOpHOIH [IKP-23, I[IKC-1 pabota
paboTe, HarMcaHue
oTuera
Hroro 10
2 OOmye MPUHITUTIBI Hanucanue otuera 4 ITKP-22, KypcoBoit
noctpoenus CMC. M0 KypCOBOMY [TKP-23, TIKC-1 | nmpoekt, OTueT
MIPOEKTY 0 KYPCOBOMY
MIPOEKTY
IToaroroska k 2 ITIKP-22, TectupoBanue
TECTUPOBAHUIO [IKP-23, I[IKC-1
Hroro 6
3 ITapamerpsl paguokanana. |Hanucanue otuera 4 ITIKP-22, Kypcosoit
Mopenu npeackazaHus 10 KypCOBOMY [IKP-23, I[IKC-1 | npoekt, OT4yet
ypoBHs curHana st CMC.  [mpoekTy 10 KypCOBOMY
MIPOEKTY
ITogroroska k 2 ITKP-22, TectupoBanue
TECTUPOBAHUIO [TIKP-23, I[IKC-1
Hroro 6
4 Metoibt Hanucanne oruera 4 ITIKP-22, Kypcosoit
YaCTOTHOTEPPUTOPUATIBHOIO |IIO KypCOBOMY [IKP-23, I[IKC-1 | npoekt, OT4yet
manuposanus CMC. MIPOEKTY 10 KypCOBOMY
MIPOEKTY
ITogroroska k 2 ITIKP-22, TectupoBanue
TECTUPOBAHUIO [IKP-23, I[IKC-1
Hroro 6
5 Buasr nudposoit Hanucanue otuera 4 ITKP-22, KypcoBoit
MaHUITYJISIIAHN. 0 KYpCOBOMY [TKP-23, TIIKC-1 | mpoekt, OTueT
MIPOEKTY 0 KYPCOBOMY
MIPOEKTY
IToaroroBka k 2 [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23, TIKC-1
[ToaroroBka k 4 [1IKP-22, JlabopaTopHas
nabopaTtopHoOit [TKP-23, [IKC-1 pabora
paboTte, HarMcaHue
oTyera
Hroro 10
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6 Pacuet nuauit CMC npu Hamnmcanue oryera 4 [TIKP-22, Kypcosoit
3aJJaHHOM Ka4yeCTBeE. 10 KYpCOBOMY [IKP-23, I[IKC-1 | npoekt, OT4yeT
MIPOCKTY 0 KypCOBOMY
MIPOCKTY
IToaroroBka x 2 IIKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23, TTKC-1
Htoro 6
7 Tpaduk 1 eMKocTh COTOBBIX | Hanmcanue otuera 4 ITKP-22, KypcoBoit
CMC. 10 KypCOBOMY [TIKP-23, I[IKC-1 | npoekt, OT4yeT
MIPOCKTY 0 KypCOBOMY
MIPOCKTY
[ToaroroBka k 2 ITKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23, TTKC-1
Htoro 6
8 CoequHUTEIbHBIC TMHUHU Hanucanue otuera 4 ITKP-22, KypcoBoit
(CJI) 6a3oBbIX U 10 KypCOBOMY [TIKP-23, I[IKC-1 | npoekt, OT4yeT
LEHTPAJIbHBIX CTaHIUH, MIPOCKTY 0 KypCOBOMY
YCTOMYHUBOCTh COCTUHEHUS B MIPOCKTY
CMC. [ToAroToBka K 2 [IKP-22, TecTupoBaHue
TECTUPOBAHUIO [TKP-23, TTKC-1
Htoro 6
9 CMC crannapra GSM. Hanucanne otuera 4 ITKP-22, Kypcogoit
Oco0eHHOCTH APYTUX 10 KYpCOBOMY [TIKP-23, I[IKC-1 | npoekt, OT4yeT
CTaHJapTOB. MIPOCKTY 0 KypCOBOMY
MIPOCKTY
[ToaroroBka k 2 ITKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23, TTKC-1
ITogroroska k 4 ITIKP-22, JlaGopatopHas
nabopaTopHOI [IKP-23, IIKC-1 pabota
paboTe, HarMcaHue
oTuyera
Hroro 10
10 Cucremsl nepconanibHOM | Hanucanue otuera 6 ITKP-22, KypcoBoit
CITyTHHUKOBOM CBSI3H. 0 KYpCOBOMY [TKP-23, TIIKC-1 | mpoekt, OTueT
MIPOEKTY 0 KYPCOBOMY
MIPOEKTY
ITogroroska k 2 ITIKP-22, TectupoBanue
TECTUPOBAHUIO [IKP-23, I[IKC-1
Hroro 8
11 IlpoexktupoBanue cuctemsl | Hanncanue otuera 8 ITKP-22, KypcoBoit
MOOWJIBHOMU CBSI3U 0 KYpCOBOMY [TKP-23, TIKC-1 | nmpoekt, OTueT
MIPOEKTY 0 KYPCOBOMY
MIPOEKTY
IToaroroBka k 2 [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23, TIKC-1
Hroro 10
Hroro 3a cemectp 84
IToaroroBka u 36 DK3aMeH
cJayda SK3aMeHa
15
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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

Bunpsl yueOHOM AedTenbHOCTH
dopmMupyemsie
Jlek. | Ipak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. | paO. mp. pao.
[TKP-22 + + + + + |Otuer no xypcoBomy npoekry, Kypcosoi
npoekT, JlabopartopHas pabora,
TectupoBanue, Jx3aMeH
ITKP-23 + + + + + |Otuer no kypcoBomy npoekry, Kypcosoii
npoekT, JlabopartopHas pabora,
TectupoBanue, Jk3aMeH
[IKC-1 + + + + + |OTt4eT no KypcoBomy npoekty, KypcoBoi
npoekT, JJaboparopuas padoTa,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS PEICTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamabHbIE OLIEHKH

N . | MakcumanbpHBbIi 6an
MakcumanbHbII MaxkcumanbHbIN
3a MepHOJ MEXTY Bcero 3a
DOopMBI KOHTPOJISI 6ayt Ha 1-yro KT ¢ 0aJut 3a mepuosa
2KT u Ha KoHEeL CEeMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
7 cemecTp
Jlaboparopuas padoTa 10 10 20 40
TectupoBanue 10 10 10 30
OK3aMeH 30
Htoro makcumyM 3a 20 20 30 100
nepuo.
Hapacratomum utorom 20 40 70 100

BbanibHble OLIEHKH JUIsl KYpCOBOI'O IPOEKTa MpeicTaBieHbl B Tadauie 6.1.1.
Tabmuma 6.1.1 — bayibHBIE OLIGHKH )11 KYPCOBOTO ITPOEKTA

. . | MakcuManbHBINH Oan
MakcuManbHbIN MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
@®opMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0asu1 3a mepuos
2KT u Ha koHel CEMECTD
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
7 cemecTp
Ot4er o KypcoBoMy 10 20 70 100
MIPOEKTY
HToro MakcumyM 3a 10 20 70 100
epuos
Hapacratomum ntorom 10 30 100 100
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6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha gaty TK 5

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

Ot 60% 10 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0ajIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 — 100 A (oTInU4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyJOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHue TUCHUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. MoOunbpHas paguocBsA3b: IIYMOBBIE XapaKTEePUCTHUKH, CIEKTpalbHAas U dHEpreTudyeckas
3¢ dexTUBHOCTD, cOATAaHCUPOBAHHBIN AyIUIEKC: YdueOHOe MmocoOue s JCKIIMOHHBIX U MPAKTHYECKUX
3aHATUH, KYpCOBOTO NPOEKTUPOBAHUSA, CAMOCTOSATENbHONW pabOThl CTYJEHTOB PAaAMOTEXHUUYECKHUX
cnenuanpHocte / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/5113.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Kocmuueckue v Ha3eMHbIE CHCTEMbI PAUOCBS3H U CETU TeleparoBeIIanus: YuebHoe mocodue
/' A. C. Bepmiunaus, X. T. Dpasinees - 2013. 184 c. [DnexkTpoHHBIH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/3449.

2. CucteMbl MOOWIBHOH cBsi3u: BBenenue B mpoduib: YueOHoe mocobue isl IeKIHOHHBIX,
MpPaKTHYECKUX 3aHATHH, camocTosTenbHON padoTel / C. B. Menuxos, 1. A. Konecos - 2016. 155 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6158.

3. Beenenue B npoduib «CUCTEMBI MOOMIBHOU CBsI3W»: YueOHOe mocobue ISl JICKIHOHHBIX,
MPAKTHYECKUX 3aHATHH, CAMOCTOSTENILHONU paboThl CTYJCHTOB PaIMOTEXHUUECKUX CrienuanbHocTel / [1.
O. Hoznpesatoix, C. B. Menuxos, b. ®. Ho3apesateix, U. A. Konecos - 2019. 155 c¢. [DnekTpoHHbI!
pecypc]: — Pexxum poctymna: https://edu.tusur.ru/publications/9042.

7.3. Y4eOHO-MeTOANYeCcKHe MM0COOUS
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. MobunbHast paluOCBA3b: UYBCTBUTEIBHOCTh aHATIOTOBBIX U U(POBBIX MPUEMHBIX YCTPOICTB,
SHEpreTUvecKas u crekTpanbHas 3(GEeKTUBHOCTh PA3IMYHbBIX BHUI0B MAHUITYJISIINH, cOaTaHCHPOBAHHBIH
nymiiekc: YueOHoe nmocobue ist IeKIMOHHBIX U MPAKTHYECKUX 3aHSATUH, KypCOBOTO MPOEKTUPOBAHMS,
CaMOCTOSITENIHOM paboThI CTYIEHTOB paguoTexHHUeckux cnenuansHocter / C. B. Menuxos - 2018. 54 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/8906.

CornacoBaHa Ha noptane N2 60494 17


https://edu.tusur.ru/publications/5113
https://edu.tusur.ru/publications/3449
https://edu.tusur.ru/publications/6158
https://edu.tusur.ru/publications/9042
https://edu.tusur.ru/publications/8906

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:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Windows XP;

- Mozilla Firefox;

- OpenOffice;

- Scilab;

8.5. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Onucanne UMEIOIIErocss 000pya0BaHUS:
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- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHsA MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH I KOM(POPTHOTO
IPOCMOTDA.

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

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU 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 Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTIAHBI KOMIIETEHIINH
1 Uctopus pa3BUTHs CUCTEM [IKP-22, Ortuer no [IpumepHsIil nEpEYEHD
MobumnbHOM cBs3u (CMC). [IKP-23, I[IKC-1 |kypcoBoMy TEMaTUK KyPCOBBIX IPOEKTOB
MeToabl MHOKECTBEHHOT'O MIPOCKTY
nocryna 8 CMC. JlabGopaTopHas Tewmbl 1ab0opaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOITPOCOB
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2 OO0uiye NpUHIMIBI [IKP-22, Oruer 1o [IpumepHBIil nepeyeHb
noctpoenus CMC. [IKP-23, [IKC-1 |kypcoBomy TEMATHK KyPCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 [TapameTpsl pajroKaHaia. [IKP-22, Oruer o [IpumepHBIil nepeyeHb
Mopnenu npeackazanus ypoBHs |[IKP-23, [IKC-1 |kypcoBomy TEMATHK KyPCOBBIX IIPOEKTOB
curnana aius CMC. IIPOEKTY
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3alaHNN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
4 Metomasl TIKP-22, Ortuer o [TIpumepHsIil nEpeyeHb
YaCTOTHOTEPPUTOPHUATBHOTO [TIKP-23, T[IKC-1 |kypcoBoMy TEMATUK KyPCOBBIX MPOEKTOB
rianupoBanust CMC. IIPOEKTY
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Bugsr nudposoit [TKP-22, Ortuer no [IpumMepHbIi IEpedeHb
MaHUITYJISIIUHN. [TKP-23, IIKC-1 |kypcoBomy TEMaTUK KyPCOBBIX MPOEKTOB
IIPOEKTY
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
6 Pacuet nmuanit CMC npu [IKP-22, Otuer 1o IIpuMepHBIil IepeyeHb
3aJJaHHOM Ka4eCTBe. [IKP-23, [IKC-1 |kypcoBomy TEMAaTHUK KyPCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
7 Tpaduk u emxoctb coToBbix |[TKP-22, Ortuer o [IpumepHsIil nEpEYEHD
CMC. [IKP-23, I[IKC-1 |kypcoBoMy TEMATHUK KyPCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX

BOITPOCOB
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8 Coenunurensuble tuHuun (CJI) | TIKP-22, Oruer 1o [IpumepHBIil nepeyeHb
0a30BbIX U LEHTPAIbHBIX [IKP-23, [IKC-1 |kypcoBomy TEMATHK KyPCOBBIX IIPOEKTOB
CTaHLUH, yCTOWYUBOCTh IIPOCKTY
coenunenus B CMC. TectupoBanue [IpuMepHBIi TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 CMC crangapra GSM. [IKP-22, Oruer o [IpumepHbIil nepedeHb
Oco0eHHOCTH APYTHX [IKP-23, [IKC-1 |kypcoBomy TEMATHK KyPCOBBIX IIPOEKTOB
CTaH/IapTOB. IIPOEKTY
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
10 Cucremsl nepcoHaIbHON [IKP-22, Ortuer no [IpumepHbIil nepeyeHb
CITyTHUKOBOH CBS3H. [IKP-23, I[IKC-1 |kypcoBoMy TEMATHUK KyPCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
11 ITpoextupoBanue cucremsl  |ITIKP-22, Oruer o IIpuMepHBIil IepeyeHb
MOOWIBHOM CBS3U [IKP-23, I[IKC-1 |kypcoBomy TEMAaTHUK KyPCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX

BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHUTLINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIU ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o0111e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIEUIHOE, HO HE
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHUE
yMEHHE HABBIKOB
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ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

4 (xopotio)

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

5 (OTJIMYHO)

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

IECUCTBUAX.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |M3YUEHHBIH 3JIEMEHT COICPKaHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

DopmMyna gna paccToAHKA

NPAMOA BEWOMMOCTH MpPK

pacnpocTpaHeHun paguoeontd Ultra

High Freguency (UHF)

_,”__'|K.1J|'t _1,['r|,..|f.fr_1[.u| t ...HJI_[.LrH

ros [ EM]E liH,,fJ.fr_1[.Lr| t .‘||JJ._I_[.Lr|]

_,”__'|R.u|“'_“ 6,28 11H|frl1[.1r + .||J1I_"|.u|]

_,”__'|K.1J|'t 2,72 l:.||.|ljl‘|.'|!.| T -Hj’n_.l-"']:'

dopMyna gna pac4eTa
ocnabnexrus paguocurHana
{ocnabneHwWA pagWoBCNHL) B
ceobogHoM NpocTpaHcTee

=4y gty

=(4Tp .-".|'

L

= (4T L)

={4Hf- .-".|'.
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10.

[ansHocTs paguocBR3W Hag

MeHble B 2 paza

3 | BOOHOM NOBEPXHOCTEID NO CPABHEHND TaKan we
© OansHOCTLI0 PASWOCER3W HaO CyL e Bonswe
MeHbLle B 5 pa3
Bug cpopmyn B moaensx L =4t 8lgir)
4 | Okamypel-Xata gna ocnatneHus
pPagWoBONHLI B 3ABMCHMOCTM OT L = ATB r
NEHOCTH =
Aa " L =A By
L= a4at8 Ir
HacToTHLIA NNaH kaHanoe F,,= (890 i 0,2) My npu 15 =124
5 | "Beepx" ("Uplink") ctangapta GSM- — —
a00 BLIpEHAETCA q}opmyﬂgﬁ ||'“ (R0 T 05 My NpA = i=124
fS (89070, 2) My NpKM 15 5= 374
£, (805 + i 0. 2) My npy 1= =124
CoToean cTpykTypa MCMONL30BATE OOHY M TY ME YacTOTHYH rpynny
6 | pacnonoxeHus Gazoeeix cTaHuwiA (BC) BO BCEX COTax
Mo3BonAeT MHOMOKpPaTHO MCMOMNB30BaTE OOHW M TE Me
YACTOTHLIE PYNMLI B OQOHOMMEHHLIX COTAX KNACTEDOE
MCMONL30BaTL BCETD NMULWEL OOHY Y4acToTy BO
ECEX COTax
MCMONL30BATL OOHW W TE HE YACTOTHLIE TPk
BO BCEX COTax
Konw4ecTeo MeLarwmx oOHa
7 | GazoBwx cTasuwi (BC) B ogHopooHOA nope
{perynApHoi) MHOMOCOTOBOH WEeCTs
CTPYKTYPE, KoTopele o0pazyoT M
COKaHaNBHbIE NOMEXH,
xapakTepuiyemesie napameTtpom SIR
{Signal Interference Ratio), —
_dmpmyna OnA pac4eTa A[Ipa]= {1 } | { .r'}
8 | cpenHeR MHTEHCHMEHOCTKM Tpadumka -
A[2pa] HA OCHOBE CPedHei 4acToThl Alapa)= (*) (1)
NOCTYNMNEHWA BLI3OBOR {f) W cpegHei A[2pa]= {f} l:jr} :
NPOACIMKMTENBHOCTH OOHOMO BBI30EA _ .
. .
{I.} A[apa1= (*)i{r)
PeankHan 4yBCTBUTENBHOCTL MMHMMAnNEHYH MOLWHOCTL NOME3HON0 CUIHANA B
89 | pagwonpyuemMHUEa MoOUMEHOR CTaHLMK 8HTEeHHE, NPW KOTOPOW B MCNONHWTENEHOM YCTPOWCTEE
(MC) xapakTtepuayet obecneuyneaetca TpebyeMoe Ka4eCcTEO NpUeMa
MMHMMAINEHYH MOLHOCTE NONE3HOID CUrHana B
SHTEHHE, MPW KOTOPOW B MCTIONHMTENEHOM YCTPORCTEE
oBecneqYMBacTcA OTHOLWEHWE CUTHAMN-LUYM, paBHOE
EQMHMLE
MWHMMANEHYH MOLHOCTL WYMa B aHTEHHE,
NpW KOTOPOW B UCNONHWTENEHOM YCTPORCTEE
oBecne4YMBacTCA OTHOLWEHWE CUTHAMN-LLYM, paBHOE
EQHHWLE
MWHMMANEHYH MOLHOCTE WYMa B aHTEHHE,
NpW KOTOPOW B UCNONHWTENEHOM YCTPORCTEE
obecne4neaetca TpebyeMoe KA4ECTEO NpUEMA
[nA undposoro NOTOKA C B, =1/ T,
10 | gnurensHocTsw Guta T, R —
HeoGxoawmas nonoca obpabotim . B
KaHana ces3au no HaikewcTy B, 1/ T,
B, =1/ 471
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9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Ucropus pazsutusa CMC. [lokonenuss CMC (1G, 2G, 2,5G, 2, 75G, 3G, 4G).

[IpyHIMIT MHO>KECTBEHHOT'O IOCTYIIA C YaCTOTHBIM pazjeneHneM kanainos (FDMA).

ITpyHIMIT MHO’KECTBEHHOTO JI0CTYIIA C BPEMEHHBIM pazeneHneM kaHanos (TDMA).

[TpuHIMI MHOKECTBEHHOT'O JIOCTYTIA C KOAOBBIM pa3jeieHueM kanainos (CDMA).

[TpuHIMIT COBMEMIEHHOTO MHOXeCcTBeHHOTO focTyna (TDMA/FDMA).

AnanoroBast UM u ananoroas @M. [lomexo3amMIIEHHOCTh MO0 OTHOIIEHUIO K TEIJIOBOMY
IIYMy U MEIIAIOIIEMYy CUTHalTy. AHAJIUTUYECKAs CBSI3b MEX]y OTHOLICHUSMHU CUTHAI/IIYM U
CUTHAJI/TIOMEXa Ha BXO/I€ U BBIXO/I€ JEMO/YJITOPOB (JIE€TEKTOPOB).

Huddepenunansuas (oTHocUTeNnbHas1) OuHapHas ¢azoBas manunysinus (DBPSK). ®a3zoBas
HEOJIHO3HAYHOCTh Npu npueme. KorepeHTHas u HeKorepeHTHas aemonyisuus. CTpyKTypHas
cXeMa MojieMa.

. KBagparypnas ¢aszoas manunynauus (QPSK), ¢azoBas HeonHO3HAYHOCTh HpPH MpUEME.

Huddepennmanbuas kBagparypHas ¢azoBas manunyssius (DQPSK). CtpykrypHbie cxembl
MOJIEMOB.

. Auddepennmanbuas kBanparypHas ¢azoBas MaHunyisuus co casurom /4 (/4 QPSK).

CrpyKTypHas cxema Mojema.

Manunynsuusa ¢ MUHUManbHbIM caBuroMm (MSK). I"ayccoBckast MaHUIYISUS ¢ MUHUMATbHBIM
casurom (GMSK). CtpykTypHBIe CXeMbl MOAEMOB. D (HEKTUBHOCTh UCIOJIB30BAHUS MOJIOCHI
gacTtoT. CekTp Moy nupoBaHHOTO curaana. ObecrneyeHne KOMIAKTHOCTH CIIEKTpa.

9.1.3. [IpuMepHBbIii NepeYeHb BONMPOCOB /sl 3alIIUTHI KYPCOBOI'0 MPOEKTAa

. Cuctembl MOJBUXHOMN CBSA3U MEPBOT0, BTOPOTO, TPEThEro U yeTBepToro nokoyneHuit (1G, 2G,

2,5G, 3G, 4G). X 0cOOCHHOCTH 1 TEXHUYECKHE TTapaMeTPBHI.
MHokecTBeHHBIX N0CcTynoB ¢ yacToTHBIM (FDMA), ¢ BpemennbiMm (TDMA), ¢ KO1OBBIM
(CDMA) pazneneHueM KaHAIOB.

CoBMeNIeHHbIE MHOXECTBEHHBIE NOCTynbl. CeTu ¢ MakpoOCOTOBOW, MUKPOCOTOBOU M
MMUKOCOTOBOM CTPYKTYPOH.
CenieHUs 0 MEXKTyHAPOIHBIX, (helepaibHBIX M peTHOHAIBHBIX cTaHaapTax Ha CMC.
Bunpt cranmuii cetu: nentpanpHas (11C), 6a3oBas (bC), moomnbHas (MC).
L{eHTpbl KOMMYTAIIMHU MOABUKHOMN CBsI3U. LIeHTphI yripaBiieHus U 00CITy KUBaHUSI.
Ayrentudukanus, Xx3H10Bep, poyMmuHr abonenta B CMC.
Buns! yenyr, npenocrasisieMbix B cetasx CMC.
Oco0eHHOCTH pacpoCcTpaHEHUs! PaAHOBOJIH MIPH PA3TUYHOM pebede MECTHOCTH.
bricTpble 1 MeJIeHHbIE 3aMHUPAHUS CUTHAJIA TTpU ABHkeHurn MC.
Mopemu Oxamypsl, Okamypbl-Xata u Yonduina Mkeramu mo npeacka3aHuio YpoBHS CUTHaIA B
OOJBIINX U MaJIBIX COTAX.

. IIpo6iemsl anekTpoMarHuTHOM coBMecTUMOCTH (OMC).
13.
14.
15.
16.
17.
18.

TepputopuasibHOE MJIAHUPOBAHUE.

Knactep u ero pazMepHOCTb, 4aCTOTHBIE TPYIIIIBI KJIacTepa.

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

YacToTHOE TIIaHUPOBAHHUE.

[Tnaner yacToT: aHanoroBoi cucrembl NMT, mtudposoit cuctembr GSM.
Onpenenenre MakKCUMaJIbHOTO YUCIIa 00CTy)KUBaEMbIX aOOHEHTOB B COTE.

9.1.4. IlpuMepHBbIii NepeYeHb TEMATHK KYPCOBBIX IPOEKTOB

[udposas CMC, obciykuBaHuE «OONBIIOT0» (WIN «CPETHET0», UITH «MaJIOT0») TOPOAaA.
[Tudposas CMC, obcinykuBaHUE PUTOPOTHON 30HBI.

[Tudposas CMC, o0city)kMBaHHE HACEIEHHOTO MYHKTA B CEJILCKOW MECTHOCTH.

[udposas CMC, obciykuBaHUE aBTOTPACCHI.

[udposas CMC, o0city>kUBaHUE NMACCAKUPCKONH MOPCKOM TPacchl.

[udposas CMC, ncnonbp3oBaHue ciy00i OXpaHbl.

[Tudposas CMC, ucnonb3oBanue ciayx060it YB/] B «bonbmiom» ropoze.

[udposas CMC, ncnonbp3oBaHue ciyxk00i Macca)kxupcKux MepeBo30K B «OOJIBIIOM» TOPOJIE.
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9. Hudporas CMC, ucnosb3oBaHuE TEXHOJOTUYECKUMH CITykKOaMHu HETe- ¥ ra30MpoOBO/Ia.
9.1.5. Tembl 1a00paTOpPHBIX padoOT

HccnenoBanue texnonaorun FDMA.

HccnenoBanne MSK mMonema (kimaccudeckasl peain3arms).

Cuctema cotoBoii cBsa3u ctanaapra GSM-900.

CTpyKTypa JOTHYECKUX KaHAJOB YNPABJICHHUS U alTOPUTMbI (DYHKIIMOHHUPOBAHMS CHUCTEMBbI

GSM.

5. HUntepodeiicsl, TepMUHAIBHOE 000pyI0BAaHUE, CTPYKTYpa KaApOB U (POPMUPOBAHUE CUTHAJIOB B
cranaapre GSM.

6. IlonaBieHne MEXCHUMBOJIBHOM HHTEP(HEPEHIIUH SKBATAN3EPOM.

L=

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMe, Mpearoiaraliie caMmoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEeHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa

METOJIaMH, OTIPEICIISTFOIIIMMHIC
HCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

b

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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