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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpaMMa IUCHUIUIMHBI COCTaBJieHa C y4deToM TpeOoBaHui (denepanbHOTO
rOCy/IapCTBEHHOT'O 00pa30oBaTeNbHOTO cTaHaapTa Beiciiero oopasopanus (OI'OC BO) no nanpaBieHuUIo
noarotoBku (cneruanpHocTH) 11.03.02 MH(DOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU M CHUCTEMBI CBSI3H,
yrBepxkaeHaHoro 06.03.2015 roga, paccmorpena u ogoopena Ha 3acegannu kadenpsr PTC 04 urons 2018
rojia, mpoTokoa Ne 12.

PazpaboTumk:
noreHt kad. PTC A. B. HoBukos

3aBeayronuii odecreuynBaromiei kad.
PTC C. B. Menuxos

Pabouas mporpaMma JUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKarOIIeH Kadeapoi:

Hexan PT® K. 1O. ITomoBa
3aBeyrOnInil BeIMTycKaroen kad.

PTC C. B. MenuxoB
OKCHepThl:

JlonieHT Kadepsl paguoTeXHUYECKUX

cuctem (PTC) B. A. I'pomoB
Crapumuii mpernoaaBarenb Kadeapbl
pagunorexnuueckux cucreM (PTC) . O. Hoznpeatbix

CornacoBaHa Ha noptane N2 37845 2



1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
PaccMoTpenne nTpUHIMIIOB pPabOTBI M OCOOCHHOCTEH OpTraHHW3allid COBPEMEHHBIX CHCTEM
MOOUITFHOM CBSI3M HA OCHOBE TEXHOJIOTH C KOJAOBBIM pa3/IeICHHEeM KaHaJIOB.

1.2. 3agauy JUCHUIIIMHBI
— OOyueHMEe CTYIEHTOB KOMIUIEKCHOMY TEXHHYECKOMY MBILIUIEHUIO HA MPUMEPax H3y4CHMs
MPUHIUIIOB PabOThl YCTPOUCTB M cucteM TexHomorun CDMA mns mepenaun MHGOPMAIMH C yYETOM
ocoOeHHOCTeH (hopMuUpOBaHUs, IIepeiadn, IpuemMa U 00padOTKH IIyMOIIOJOOHBIX PaJliOCUTHAJIOB.
—  ®@opmupoBaHue MpPO(ECCHOHATBHBIX KOMIIETCHIMHA 1O HANpPaBJICHUIO IOATOTOBKH B
COOTBETCTBHH ¢ TpeboBaHMsIMH «OCHOBHOI MpodeccroHabHOM 00pa30BaTENbHON IPOTPAMMBID.

2. MecTo aucuuimiinHbl B cTpykrype OINOIT

Hucnunnuna «PaanocBsa3p Ha OCHOBE MIMPOKONoJocHBIX curHaoB» (b1.B.JIB.8.2) otHocuTcs k
05oky 1 (BapuaTUBHAs 4acTh).

[IpeniecTByomUMU ~ TUCHUIUIMHAMY, (DOPMHUPYIOIIMMU  HaydajbHble 3HAHUS, SBISIOTCA:
becnipoBonubie TexHonoruun nepenaun uHdopmanuu (I'TIO-1), BecrnipoBolHBIE TEXHOJOTUH TEepeaaydu
undopmanuu (I'TIO-2), becipoBoansie TexHosoruu nepenaun nHpopmanuu (I'TIO-3), BecnpoBoaHbie
texHonoruu nepenaun uHpopmanuu (I'TIO-4), O6mas teopus cBs3u, Pamguonepenaromme ycTpoicTBa
CUCTeM MOOWIBHOW CBs3M, PaauonmpueMHble ycTpoWCTBa cHCTeM MOOWIBHOHM cBsizu, CXEeMOTEXHHUKa
TENIEKOMMYHHUKAIIMOHHBIX yCTPOUCTB, TeopeTudyeckue OCHOBBI CHUCTEM MOOWIIbHOUN cBs3u, [{udposas
00paboTKa CUTHAJIOB.

[Tocnenyromumu TUCHHUIUTMHAME SBISTIOTCS: CETH U CHCTEMBI MOOMIIBHOM CBSI3H.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JUCHUIIMHBI

[Tponecc n3yueHust TUCUUIUTMHBI HAIIPaBJeH Ha (OPMUPOBAHHE CIIETYIONINX KOMITETECHIIHNA:

— TIK-13 cnocoOHOCTBIO OCYLIECTBIATh MOATOTOBKY THUIIOBBIX TEXHHYECKHX IPOEKTOB Ha
pasnuyHble HHOOKOMMYHHUKAIIMOHHbIE OOBEKTHI;

— TIK-16 TrOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(GOpPMAIHMIO, OTCYECTBEHHBIH U
3apyOeKHBIN OIBIT 110 TEMATUKE UCCIIEI0BAHUS;

B pe3ynbrate n3ydyeHus IUCLUILIMHBI 00yYaroLUIuics JOIKEeH:

—  3HATh NPUHIUNBI HOPMUPOBAHMS HUPPOBBIX IIYMONOJOOHBIX CUTHAJIOB, 00 MX MCKAKEHHUIX
NIpU TPOXOKICHNUU KaHaia nepeaadyd. [IpuHumns! paboTsl yCTPOWCTB B OJIOKOB CUCTEM (HOPMHUPOBAHHMS,
nepeaayy v mpremMa IyMonoJoOHBIX CUTHAIOB, TIOHUMATh (PU3UYECKUE MPOLIECCHI, TPOUCXOASIINE B HUX.

— yMerhb lcnonb30BaTh €CTECTBEHHOHAYUYHBIE 3aKOHBI, IPUMEHATh METOABI MATEMATHYECKOTO
aHAIM3a U MOJEJIMPOBAHUS MPU TEOPETHYECKUX M IKCIEPUMEHTAIBHBIX UCCIIENOBAaHUAX; IPUMEHATh Ha
IIPAKTUKE METOIbl aHaJIN3a U pacueTa OCHOBHBIX y3710B CDMA-cucteM. Pa3zpabarbiBaTh 1 000CHOBBIBATH
COOTBETCTBYIOIIME TEXHUYECKOMY 3aJaHHUI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUM M TEXHUKH
cTpykTypHbIe cxembl CDMA -cuctem.

— BJajerb [lepBUYHBIMU HaBBIKAMU HACTPOMKH U peryiaupoBku annaparypel CDMA-cuctem
IIPU IPOU3BOJICTBE, YCTAHOBKE M TEXHUYECKOM DKCILTyaTallhH.

4. O0beM AUCHMILIMHBI M BUJbI y4eOHOH padoThl
OOmast TpyIOeMKOCTh IUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX EAMHHWIBI M TIPEJICTaBICHA B
tabmuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb JUCIUIIMHBI

Buasl yueOHOI AesITENIBHOCTH Bcero gacos CemecTtpsbl

8 cemectp
AynutopHble 3aHATHS (BCETrO) o4 54
Jlexun 22 22
[TpakTHyeckue 3aHITUS 32 32
CamocTtosTenpHas padora (Bcero) 54 54
OdopmiieHre 0TYETOB TIO JIAOOPATOPHBIM paboTam 22 22
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[IpopaboTka JEKIIMOHHOTO MaTepuasa 10 10
CamocrosTenbHOE U3y4eHUE TeM (BOIPOCOB) TEOPETHUECKON 16 16
4acTu Kypca

[ToaroroBka K MPaKTUYECKUM 3aHSATUSM, CEMHHApaM 6 6
Bcero (6e3 3x3amena) 108 108
[MoaroroBka u caada 3K3aMeHa 36 36
OO0mmas TpyA0eMKOCTb, U 144 144
3adeTHble EauHuIb! 4.0 4.0

5. Conep:xkanme Iy CHUNTHHBI

5.1. Pa3zgennl TUCHUNJIMHBLI U BUABI 3aHATHI

Pazensr qUCIMIUTMHBL U BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tadmuua 5.1 — Pa3aensl IUCHUIUINHEBL U BUIBI 3aHITHHA

= = 28 Z s
- = g | g8 5 2
r S s S 20
Ha3zBanus pa3nenoB TUCIHUILTHHBI i ) o, o O =
= g s & 0 s E
Q. < o M o =
= O R 3 S 2
8 cemectp
1 ACHHXPOHHBIH U CHHXPOHHBIN 2 6 6 14 ITK-13, TIK-16
MHOECTBEHHBIN TOCTYII ITPH TEXHOJIOTHH
CDMA. IlceBnocnyuaiinbie
nocnenoarenbHocTy (IICIT), ux cBoiicTBa.
2 Hudporsie aBTomats! (I1A) s rereparun 2 0 5 7 [TK-13, T1K-16
[ICII nro60it qmunbl. yHKIUU Y 0uiiia, uX
cBOMCTBA. JINHENHOE BECOBOE CIIOKEHUE
U(PPOBBIX TOTOKOB.
3 Metoas! popmMupoBaHUs ITYMOIOA00HBIX 3 6 12 21 [TK-13, T1K-16
panuocursaios (ILIIP). [Tepenatuuk LIITP ¢
OounapHoi (pasoBoit Mmanunymsuen (Binary
Phase Shift Keying — BPSK).
KoppensinonHnslil npueMHUK ¢ 00paboTKOM
IIITP Ha BBICOKOIT YacTOTE, €ro
IIOMEXOYCTOMYHUBOCTb.
4 JIocTOMHCTBA PaiMOCBSI31U Ha OCHOBE 2 0 1 3 IIK-13, [IK-16
CDMA.
5 KoppensaioHHbIi IPUEMHUK ¢ 00paboTKOM 3 5 6 14 |IIK-13, I1K-16
[ITIP Ha yposne yunosoi [1CII.
6 XapaKkTEepUCTHKHU CUCTEMbI MOOMIBHOM 2 5 2 9 I1K-13, [1K-16
cBs3u (CMC) IS-95. OcobGeHHOCTH MPSIMOTO
KaHasa.
7 Apxurektypa npsimoro kanaga CMC IS-95. 2 5 2 9 ITK-13, T1K-16
8 Apxurekrypa obpatHoro kanana CMC IS- 2 5 2 9 I1K-13, [1K-16
95.
9 PerynupoBka momuoctu B CMC IS-95. 2 0 1 3 [TK-13, T1K-16
RAKE-npuem.
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10 Xsumosep B CMC IS-95.Emxoctu CMC 2 0 17 19 I1K-13, IIK-16
pa3IUYHBIX TEXHOJOTHM. [lepcnekTuBbI
pazButusi CMC Ha OCHOBE TEXHOJIOTUU
CDMA.
Hroro 3a cemectp 22 32 54 108
Hroro 22 32 54 108
5.2. Conep:xanue pa3iei0B JMCUMILIAHBI (110 JIEKIUSIM)
Copneprxanue pa3ieioB AUCUUILINH (I10 JEKIHMSIM) IPUBEACHO B TabuIe 5.2.
Tabmmma 5.2 — Coneprkanue pas/ieoB JUCIUILUIMH (I10 JICKITUSM)
i gs
3 z =
& > O
Hazpanus paznenos Copepxanuie pa3iesioB AUCHUILIUHBI (TI0 JIEKIHSIM) 35 S5
S| it
e S 2
= e *
8 cemectp
1 AcuHXpOHHBIN U ACUHXPOHHBIM M CUHXPOHHBIM MHO>KECTBEHHBIH 2 ITK-13,
CUHXPOHHBIN nocryn npu texHosoruu CDMA.Cnektp u I1K-16
MHOXKECTBEHHBIN qocTyn |koadduiment pacimpenus crektpa (SF — Spreading
npu texaojoru CDMA. | Factor) uMiyibcHOTO (OUTOBOTO)
[IceBnocnyuaiinbie curnana.lllymonoqo0HbIi UMITYJIBCHBIN CUTHAI, €T0
NOCJIEI0BATEIbHOCTH SF u cniextp.CriekTp 11yMonoao0Horo paauocursaia
(IICII), ux cBoiicTBa. (LLITTP).ABTOKOppensuonnas ¢pynkus (AKD)
€IMHUYHOT'O UMITYJIbCA U €r0 KOIHUHU, CABUHYTON BO
BpeMeHU.CBoiicTBa AKD.AK® 3nakonepeMeHHbIX
MEPUOJNYECKUX TICEBAOCITYYaHbIX
nocinenoBarenpHoctedt (IICIT).ITocnenoBarensHOCTH
Xaddwmena, I'onna, Kaccamu, nx
CBOICTBa. ATIEPHOIUYECKHE TTOCIEI0BATEIbHOCTH
Bbapkepa.
Hroro 7
2 Mudpossie aBToMatsl | L{udpossie aBTomaTs (LIA) nist renepaumu [TCIT 2 [1K-13,
(ITA) nns renepau J000M JUIMHBI, TOPOXK AU TOTUHOM I1K-16
TICII nro60ii JIAHEL A.Ynpasnsemas «macka» B LIA nns reHepanuun
OyHkuuu Youma, ux CABUHYTOM 10 BPEMEHU PETUINKU
cBolicTBa. JInnenHoe IICII.OproroHanbHble GpyHKIMM Y 0iIIla, UX
BECOBOE CIIOKEHHE (hopMHpOBaHHE HA OCHOBE MaTpHUIlbl Afjamapa, ux
U(PPOBBIX TOTOKOB. cBoiicTBa.lcronp30BaHNEe TMHEWHOTO BECOBOIO
CJI0KEHUSI IU(PPOBBIX MOTOKOB ISt
MYJIbTUIJIEKCUPOBAHUS MHOTHX KaHAJIOB CBSA3H B
nepeaTymKe.
Hroro
3 MeTtoibl Metonsl popmuposanus LUIIP: meTon «apsimoit 3 IK-13,
dbopmupoBaHus nocinenoBarensHocTH» (DS — Direct Sequence); [1K-16
ITyMOTIOA00HBIX MeToj «ckadkoB 1o yactore» (FH — Frequency
panuocurnaios (ILIIP). |Hopping).CtpykrypHas cxema nepeaaryuka LLITIP ¢
[TepenaTunx IIIIP ¢ O6unapHoii (pa3oBoit manunyssuent (Binary Phase
OouHapHOM (azoBoit Shift Keying — BPSK).CtpyktypHas cxema
MaHumyssiiuei (Binary | koppensiuoHHOTO TTpHeMHuKa ¢ 06padotkoit TP
Phase Shift Keying — Ha BBICOKOH YacToTe (KOTepEeHTHAs U COTJacoBaHHas
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BPSK).
Koppensiiimonnsiii
MIPUEMHUK ¢ 00pabOTKOM
IIIITP Ha BeICOKOM
4acToTe, ero

ceneknus ILITP).Peakius koppensitopa npueMHHUKa
Ha MOJIE3HBIN (COTJIACOBAHHBIN) U HECOTJIACOBAHHBIN
[LIITP, Ha y3KOMOJIOCHYIO PaANOTIOMEXY, HA
LIMPOKOIOJIOCHBIH TENI0BOM 111yM.3aBUCHMOCTb
3araca NoOMeX0yCTOMYMBOCTH KOPPEIALUOHHOTO

IIOMEXOYCTOWYUBOCTb. [IPUEMHMKA OT IIOMEXH Pa3Iu4HOIO THUIIA.

Hroro
4 JlocToMHCTBA JoctouHcTBa paguocssizu Ha ocHoBe CDMA: IIK-13,
pazvoCBs3U Ha OCHOBE SHEPreTHYecKas CKPHITHOCTh CBSI3U; 3aIUIIICHHOCTD [1K-16
CDMA. OT HECAHKLIHOHUPOBAHHOI'O JTOCTYIIA; IIOBBIIICHHAS

MIOMEXO0YCTOMUMBOCTD K PA3IMYHOMY BH]Y ITOMEX;

OTCYTCTBHE KECTKOTO OIpaHUYEHMSI KOJIMYECTBA

0JIb30BaTeseH pajoKaHaia B OTIIMYUE OT

texHonoruiit FDMA u TDMA; nocrencHHOE

YMEHbILIEHUE KaueCTBa MIpUeMa MPU YBEJIUUYECHUN

4uClla II0JIb30BaTENEN paluOKaHaa.

Hroro
5 KoppensuuonHslii CtpyKTypHas cxema KOppeasiiuOHHOIO IPUEMHHUKA C [1K-13,
MpUEMHHUK ¢ 00paboTkoit | 06pabotkoii LIITP Ha ypoBHe ynnoBoi I1K-16
IITIP Ha yposue uunosoi | IICIT.uTerpupoBanue yunosoii I[1CII ¢
IICII. HAKOIUICHUEM I JeMYJIbTUILIEKCUPOBAHHS MHOTHX

KAaHAaJIOB CBSI3U B IPUEMHUKE.

Hroro
6 XapakTepucTuku XapaKkTepUCTUKU CUCTEMBI COTOBOM TenepoHUU [1K-13,
CHUCTEMbI MOOUJILHOM npoMexyrounoro cranaapra (Interim Standard) IS- [1K-16
cesizu (CMC) IS-95. 95.ApxuTeKkTypa npsMoro KaHana: 6a30Basi CTAHLIUS
OcoGennoctu npsimoro | (BC) — mobunbHast cranius (MC).CUHXpOHHBIH
KaHaJja. (OpTOrOHaIBHBIN) AOCTYII HA IMHUU «BHU3Y C

HCI0JIb30BAHUEM €IMHOT'O CUCTEMHOT'O BPEMEHHU,

pa3IUyHOro HUKInYeckoro casura kopotkou [1CII,

¢bysakuil Yomnma.

Hroro
7 Apxurektypa npsimoro | CTpyKTypHBIE CXEMbI M1 0COOEHHOCTH (HOPMUPOBAHUS [K-13,
kanaiga CMC IS-95. Ha bC nunor-kanana, kaHajla CHHXPOHHU3AIUH, I1K-16

KaHaJjia IepCOHAJILHOTO BhI30BA, KaHaia

Tpaduka.JIluneitHoe BecoBOE ClI0KEeHUE LU(POBBIX

MIOTOKOB ISl MYJIbTUIUIEKCUPOBAHUSI MHOTUX KaHAJIOB

cBsA3U.CTpyKTypHasi cCXeMa KOr€peHTHOIO IPUEMHHUKA

MC nns kanana tpaduka.

Hroro
8 ApxuTekTypa ApxutekTypa oopatHoro kaHama: MC- IK-13,
obparHoro kaHana CMC | BC.AcuHXpOHHBIN (HEOPTOTOHAIBHBIN) TOCTYI Ha I1K-16
IS-95. JIMHHUA «BBEPX» C UCTIOIB30BAHUEM PA3TMIHOTO

uukindeckoro capura quHHOM [ICIL.CtpykTypHbBIE

cxeMbl 1 ocobeHHocTu popmupoBanus Ha MC kanana

JI0CTyTIa U KaHaja Tpaduka.

Hroro
9 PerynupoBka PerynupoBka nepenaBaeMoii MOIITHOCTH C OOpaTHOM IK-13,
momHocTH B CMC IS-95. | cBa3pro (OC) B psiMBIX KaHaIax.PerymmpoBka IK-16
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RAKE-mpuem. nepeaaBaeMoit momHoctu 6e3 OC u ¢ OC B
o0paTHBIX KaHaiax.boprba ¢ MHOTOTy4eBOCTHIO B
cucreme IS-95: ctpykTypHas cxeMa v NpUHITUIT
neiictBusi RAKEnpreMHuka (4eTbipexkaHaaIbHOrO Ha
BC u tpexkananpHOro Ha MC).

Htoro 2
10 Xsumoep B CMC IS- | ITpuHIun «Msirkoii» sctadeTHON nepeaadn 2 [1K-13,
95.Emxoctu CMC (xannoBepa) B cucreme [S-95.CpaBHuTtenbHas oneHka I1K-16

Pa3JIMYHBIX TEXHOJIOTHUM. |E€MKOCTH COTOBBIX CUCTEM CBsI3U TexHoJoruii FDMA,
[lepcnextusel pazButus | TDMA, CDMA .IlepcrieKTHBBI pa3BUTHUS COTOBBIX
CMC Ha ocHOBe cucTeM Ha ocHOBe TexHonorun CDMA.

texHojiornu CDMA.

Hroro 2

Hroro 3a cemectp 22

5.3. Pazgenbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHbIE CBA3H € 00ecneYuBalOMUMH (NPeabLIy IMMU)
U o0ecnieynBaeMbIMHU (MOCJIEAYOIMMHU) TUCUUIIIMHAMMA
Pazensl MIUCHUTUTMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00ECTICYMBAIONIUMHE (TIPEABIIYIITIME) H
o0ecrnieurBaeMbIMH (ITOCIEAYIOIIMMHI ) TUCHUIUIMHAMU MIPE/ICTaBIeHbI B TabauIe 5.3.
Tabnuna 5.3 — Pa3gensl JUCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSA3H

Ne pa3znenoB gaHHOM JUCHUTUIMHEL, AJIs1 KOTOPHIX HEOOXOMMO H3y4eHHE
HauMeHOBaHME TUCLUILIMH o0ecrneunBaroIuX U 00ecIIeYMBAEMbIX JAUCIUILIIH

1 2 3 4 5 6 7 8 9 10

[IpeniecTByromue AUCUUTIIHHBI

1 BecripoBoHbIE
TEXHOJIOTUH IIepeaun + + + + + + + + + +
undopmaruu (I'TIO-1)

2 becnipoBoiHbIE
TEXHOJIOTUH IIepeauu + + + + + + + + + +
urdopmaruu (I'TI0-2)

3 becripoBogHbIE
TEXHOJIOTUH Nepeadu + + + + + + + + + +
uadopmarmu (I'TI0-3)

4 BecipoBOJIHbIE

TEXHOJIOTUH Tepeaun + + + + + + + + + +
urdopmarmu (I'TI0-4)
5 OO6w1ast Teopust CBA3U + + + + + + + + + +

6 Papuonepenaromniue
YCTPOMCTBA CUCTEM + + + +
MOOWJIEHOH CBS3U

7 PanuonpueMHblie
YCTPOMCTBA CUCTEM + + + +
MOOWIIBHOMW CBSI3U

8 CxeMoOTEXHHKA
TEJIEKOMMYHUKAILIMOHHBIX +
YCTPOMCTB

9 TeopeTnueckue OCHOBBI
CHUCTEM MOOWIIBHOU CBSI3U
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10 [udposas o6padoTka
CUTHAJIOB

[Tocnenyromye TUCITUTITHHBI

1 CeTnt 1 CUCTEMEL

. + + + + +
MOOHJIBHOM CBSI3U

5.4. CooTBeTcTBHE KOMIIETEHLM, ()OPMUPYEMBIX IPH U3YUYEHUHU TUCUMIIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIMI, (POPMUPYEMBIX MHPU HU3YYCHHHM IUCUUIUIMHBI, U BHUJOB 3aHATUN
MpeJCTaBICHO B TabmuIe 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIICTCHIIMH, (POPMUPYEMBIX TPH H3YYCHUH AUCITUIUIMHBI, U BHJIOB

3aHSITUN
E Bunrnl 3anstuit
= .
2 5 e
3 < > 8, @OpMBI KOHTPOJIA
= S = =
o o8 <
::4 = o
IK-13 + + Jomamuee 3aganue, Tect
[1IK-16 + + + Jomamnee 3aganue, Koncrekr
caMonoJAroToBku, OT4er no
naboparopHoii padore, Tect
6. UnTepakTuUBHBIE MeTOABI M (POPMBI OPraHU3ANMU 00ydeHU s
He npenycmorpeno PVYIIL.
7. JIabopaTopHbie padoThI
He npeagycmorpeno PYIL

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanmeHoBaHne PaKTUYECKUX 3aHATUI (CEMUHAPOB) MPUBEACHO B Tadmmue 8.1.
Tabnuma 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHApPOB)

8 @
E 2 5
2 =
: 2 5
HazBanus paznenos HauMeHOBaHYe MPAKTUYECKUX 3aHATHI (CEMUHAPOB) | 3 = S5
2 : ¢
S 2,
e e 2
= S}
8 cemectp
1 ACUHXpOHHBIN U Pacuer n noctpoenne aBTOKOPPEIALHOHHBIX 6 [K-13,
CUHXPOHHBIN GyHKIMN KOpPETSIMU TICEBI0CTYYalHbIX I1K-16
MHOECTBEHHBIN noctyn |nocnenoBatensHocTer ([ICIT) Xadmena, ['onxa,
npu TexHosoruu CDMA. | Bapkepa, pynkuuit Younmia.
IIces WHBI
CEBIOCITyYaHbIE Wroro 6
NIOCJIE0BATENBHOCTH
(IICII), ux cBoiicTBa.
3 MeTtonsl Pacuer 4yBCTBUTENBHOCTH U OLIEHKA 6 T1K-13,
dbopMupoBaHus ITOMEXOYCTOMYUBOCTH KOPPEISLIMOHHOIO IPUEMHUKA. I1K-16
ITYMOTIOOOHBIX Wroro 6
paauocurnanos (LLIIP).
[TepenaTunx LIIIP ¢
O6uHapHoil (a3oBoii
MaHunyssueit (Binary
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Phase Shift Keying —
BPSK).
KoppensunonHsiit
IpUEeMHHK ¢ 00pabOTKOM
ILIITP Ha BeICOKOM
4acToTe, €ro

MOMEXOYCTOMYUBOCTb.

5 KoppensiimoHHslii Pacuer peakuuu unrerparopa co cOpocom Ha ) [K-13,

MPUEMHHUK ¢ 00pabOTKOM | YUIIOBBIE MOCIEAOBATEIHLHOCTH PA3INYHON JJINHBL. [1K-16

Iﬁﬂgrll’ Ha yPOBHE YUIOBOM | pr - o 5

6 XapaKTepucTUKu Pacuer sHepreTnyeckux napameTpoB MPsSIMOro KaHajia 5) [K-13,

CUCTEMbI MOOMIIBHOU CMC IS-95. [1K-16

ces3u (CMC) 1S-95. iroro 5

Oco0eHHOCTH MTPSIMOTO

KaHaJja.

7 Apxurtekrtypa npsimoro | YactotHo-TepputopuanbHoe mianupopanue CMC Ha 5 [TK-13,

kanaia CMC IS-95. ocHose Texnonorun CDMA. I1K-16
Hroro

8 Apxurekrypa Pacuer sHepreTuueckux napaMmeTpoB 0OpaTHOIO [1K-13,

obparnoro kanaiga CMC | kanana CMC IS-95. [1K-16

15-95. Hroro 5

Hroro 3a cemectp 32

Bunagsr CaMOCTOSITEILHOI pa6OTBI, TPYAOCMKOCTb U q)OpMI/IpyeMHe KOMIICTCHIIMU ITPCACTABJICHBI B

9. CamocrosiTejibHasi pabora

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENNbHOM PaOOTHI, TPYI0OEMKOCTh U (hOPMHUPYEMbIE KOMITETSHIIHH
3 o]
= Z =
3 S 5
. S O K
Bunsl camoctosiTensHON S . 2 0
Ha3zBanus pasnenos 5 = @DopMBI KOHTPOJIA
padoTEI S S E
=3 &z
e Qo 2
= S}
8 cemectp
1 ACUHXpOHHBIN U [TonroroBka k 1 |IIK-16 JlomamHee 3ananue,
CUHXPOHHBIN MIPAaKTUYECKUM 3aHATHSIM, Otuer no nabopaTopHOi
MHOXECTBEHHBI! IOCTYIl | CEMUHapam pabore, Tect
npu Texnosioruu CDMA.
Hp . [TpopaboTka JEKIIMOHHOTO 1
BJIOCITY4aifHbI
COBAOCIYH © MaTepuana
MIOCJIEIOBATEIBHOCTH
(HCH), UX CBOMCTBA. O(i)OpMJ’IeHI/Ie OTYECTOB 110 4
nabopaTopHBIM paboTam
Hroro 6
2 Hudpossie aBromatsl | [IpopaboTka JIeKIIMOHHOTO 1 |TIK-16 Otuer no 1abopaTopHoit
(ITA) nna renepanuu Marepuaia pabore, Tect
TICII W JITUHBL.
CII moGoit 1 Odopmienune oT4eTOB 1O 4
Oynkiuu Yomnma, ux
nabopaTopHBIM paboTam
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cBoiicTBa. JInHelHoe
BECOBOE CIIOKCHHE
U (PPOBBIX TOTOKOB.

Htoro

3 Metoast popmupoBanus [logroroska k 1 |IIK-16 Homainee 3aganue,
HIYMOTIOJOOHBIX MPAKTUYECKUM 3aHATHIM, Otuer no 1abopaTopHoit
paguocuraanos (LLIIP). |cemunapam pabote, Tect
HepeHaTIEHK HJHPUC [TpopaboTKa JEKIIMOHHOTO 1
O6unapHoii (pa3oBoii
. MaTepuasna

MaHunyssueit (Binary
Phase Shift Keying — OdopmieHue oT4eTOB O 10
BPSK). KoppesiinomHsiii | 1a00paTopHbIM paboTam
INPUEMHHK € 00pabOTKOH | Ifroro 12
LTIP Ha BbICOKOM
4acToTe, ero
MOMEXOYCTOMYUBOCTb.
4 JlocToMHCTBA [IpopaboTka JTeKITMOHHOTO 1 |IIK-16 Tect
pPazvoCBs3HU Ha OCHOBE Martepuana
CDMA. Hroro 1
5 Koppensiimonnsrit [ToaroroBka k 1 |IIK-16 JomamHee 3a1anue,
IPUEMHHUK C 00paOOTKON | IPAKTUUECKUM 3aHSTUSIM, Otuer no 1abopaTopHOi
LTIP Ha ypoBHE YMUIIOBOM | CEMHHApaM pabote, Tect
IICIL. [IpopaboTka JIEKIMOHHOTO 1

MaTtepuana

OdopmieHrEe OTIETOB TIO 4

nabopaTOpHBIM paboTam

Htoro 6
6 XapakTepucTUKU [ToaroroBka k 1 |IIK-16 Homamnee 3ananue, Tect
CUCTEMbI MOOMIBHOU MPAKTUYECKUM 3aHATHIM,
cesizu (CMC) IS-95. CeMHHapaM
OcobennocTd IpsMoro [IpopaboTka JTeKITMOHHOTO 1
KaHaJa.

MaTepuaia

Hroro 2
7 Apxutekrtypa npssmoro | IloaroroBka k 1 |TIK-16 Tect
kanasia CMC IS-95. MIPAKTUYECKUM 3aHATHM,

CeMHUHapaM

[IpopaboTka JTeKIIMOHHOTO 1

MaTepuaia

Hroro 2
8 Apxurektypa [ToaroroBka k 1 |TIK-16 Homamnee 3aganue, Tect
obparHoro kaHaga CMC | IpakTHYeCKUM 3aHSITUSIM,
IS-95. CeMHHapaM

[IpopaboTka TeKITMOHHOTO 1

MaTepuaa

Hroro 2
9 PerynupoBka MoutHocTH | [IpopaGoTka JeKIIMOHHOTO 1 |IIK-16 Tect

B CMC IS-95. RAKE-

Mmarepuaa

CornacoBaHa Ha noptane N2 37845

10



MIpUEM. Hroro 1
10 Xsunosep B CMC IS- | CamocTtosiTenbHOE 16 |TIK-16 Koncnekr
95.Emxoctu CMC n3y4deHue TeM (BOTIPOCOB) CaMONOJITOTOBKH, TecT
Pa3JIMYHBIX TEXHOJIOTUH. | TEOPETUYECKON YaCTH
[lepcriekTUBBI pa3BUTHS | Kypca
CMC Ha ocHOBE
[IpopaboTka JIEKIIMOHHOTO 1
texHosioruu CDMA. bop
Martepuana
Hroro 17
Hroro 3a cemectp 54
[MonroroBka u crava 36 DK3aMeH
JK3aMeHa
Hroro 90
10. Kypcogoii npoekT / kypcoBasi pabora
He npexgycmorpeno PYIL.

11. PeliTuHroBasi cucreMa JJisi OEHKHU yCIIeBAeMOCTH 00y4aro M XCH

11.1. baanbHble OLEHKH 1JIS1 3J1eMEHTOB KOHTPOJIS
Tabnuna 11.1 — bayuibHble OLIEHKHU I 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcumanbHbIA MaxkcumanbHbIA
OneMeHTsl y4eOHOM 6asu1 3a Iepuos Bcero 3a
O6amn Ha 1-yto KT ¢ | 0ain 3a nepuon
JESITETbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHell ceMecTpa
8 cemectp
JlomamiHee 3aqaHue 8 8 8 24
Otuer no nabopatopHoOi 12 12 12 36
pabote
Tecr 2 4 4 10
Hroro makcumym 3a 22 24 24 70
EPUOL
DK3aMeH 30
Hapacratomum urorom 22 46 70 100
11.2. Ilepecuer 0a/1710B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OansIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeAcTaBieH B Tabuuue 11.2.
Tabauna 11.2 — [lepecueT 6a/10B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% oT MakcuManbHOM cyMMbl 6aytoB Ha gaty KT 5
Ot 70% no 89% ot MakcuManbHOM cymMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbl OaytoB Ha gaty KT 3
< 60% oT MakcuMasibHOI cyMMbl 6aisioB Ha gaty KT 2

11.3. Ilepecuer cymMbl 62/J10B B TPAAMLMOHHYI0 U MEKAYHAPOIHYIO OLICHKY
[Tepecuer cymmbl OaIOB B TPAJULMOHHYIO U MEXAYHAPOJHYIO OLIEHKY IPEJICTABICH B TalOIHIe
11.3.
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Ta6nuna 11.3 — IlepecueT cymMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Htorosas cymma 6ajios,

Ormnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)
JK3aMeH
5 (oTM4HO) (3aYTEHO) 90 - 100 A (0TIMYHO)
85-89 B (ouens xoporio)
4 (xopor10) (3a4TeHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpHUTEIBHO)
3 (y1OBIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencrtBenHo)
2 (HEYAOBIICTBOPUTEILHO) (e Huxe 60 6amios F (HeynoBneTBOpUTENILHO)
3a4TEHO)

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

12.1. OcHoBHasi 1MTEpPaTYypa
1. Tankun, BsuecnaB Anekcanaposud. LludpoBas MoOuiIbHAsS pananocBssh @ ydyeOHOE mocodue
11 By30B. - M. : ['opsiuast nunus - Tenexom , 2012. - 592 c. (manuuue B 6ubnuoreke TYCVYP - 40 3k3.)

12.2. lonoiHuTeIbHAS JIUTEPATypa
1. BonkxoB, Jle Hukomaesumu. Cucrembr nudpoBoii paauocBs3u. ba3oBeile METOOBI U
XapaKTepUCTHKHU : YueOHoe mocobue g By3oB. - M. : Dkorpenas , 2005. - 390[2] c. (manuuue B
oubmorexke TYCVYP - 42 5k3.)
2. Cxusp, bepuapn. [udposas cBs3p: TeopeTuueckre OCHOBBI U MPAKTHUECKOE MPUMEHEHUE :
[Tep. ¢ anr.. - M. : Bunbsimc , 2004. - 1099([5] c. (manmmaue B 6ubimoreke TYCVYP - 18 3k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOH

12.3.1. O0s13aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. PaauocBs3p Ha OCHOBE NIYMOIIOJOOHBIX CHUTHalIOB (4yacTb 1) [DnexTpoHHBIH pecypce]:
Y4eOHo-MeToANYECKOE NTOCOOME MO MaTepuanaM JIEKIIMOHHBIX 3aHATHH, MPaKTUYECKUX 3aHATUH, JUIs
KypCOBOTO  MPOEKTHUPOBAaHMS M  CaMOCTOSITEIbHOM  PabOThl  CTYJIEHTOB  PaJUOTEXHUYECKHUX
cnernuanbHocTelt / MemuxoB C. B. - 2014. 32 c. - Pexxum nocryna: https://edu.tusur.ru/publications/4135
(mata obpamenus: 07.07.2018).

2. MoOwuibHas pagnoCBs3b [ DIEKTPOHHBIN pecypc]: ITyMOBBIE XapaKTEPUCTHKH, CIIEKTpaTbHas
U 3HepreTuyeckast 3peKTUBHOCTb, COATAHCUPOBAHHBIN JyIuieke YuebHoe nmocodue Juisl JeKIMOHHbBIX U
MPAKTUYECKUX  3aHATUH, KYpCOBOTO TPOEKTUPOBAHUSA, CAMOCTOSITENIbHOM pPabOTBl  CTYJEHTOB
paauoTeXHUYeCKuX crnenuanbHocTelr / Memuxos C. B. - 2015. 51 c¢. - Pexum pgocryna:
https://edu.tusur.ru/publications/5113 (nara obpamenus: 07.07.2018).

3. YacToTHOE MIaHUPOBAHUE U DJIEKTPOMArHUTHAS COBMECTUMOCTH CHUCTEM MOOMJIBHON CBSI3U
[DnexTpoHHBIN pecypc]: Y4eOHO-METOIUYeCKoe MOoCcoO0ue Il MPAKTHYECKUX 3aHSATHH U KypCOBOTO
IIPOEKTUPOBAHHUS Uil CTYAEHTOB paJiMOTeXHUUYECKUX cnenuaibHoctelt / Menuxos C. B. - 2014. 13 c. -
Pexxum noctyma: https://edu.tusur.ru/publications/4129 (nara obpamenus: 07.07.2018).

4. Tpaduk, eMKOCTb U YCTOWYMBOCTh CHCTEM MOOWJIBHON CBSI3M [DNEKTpOHHBIM pecypcl:
VY4eOHO-MeTOMYECKOE MocoOue Uil MPAaKTUYECKUX 3aHATHM M KypCOBOIO IPOEKTHPOBAHUS s
CTY/IGHTOB pPaJHOTeXHUYECKUX crnenuanbHoctedt / MemuxoB C. B. - 2014. 13 c. - Pexum pocryna:
https://edu.tusur.ru/publications/4134 (nata oopamenwus: 07.07.2018).

5. UYyBCTBUTENBHOCTb PaJIMONPUEMHBIX YCTPOHCTB [DneKTpoHHBIN pecypc]: YdueOHoe mocobue
JUIS JIEKIMOHHBIX M TPAKTUYECKUX 3aHATHUH, KYpCOBOI'O NMPOEKTHPOBAHUS, CAMOCTOSITENLHON pabOThI
CTY/IGHTOB pPaJHOTEeXHUYECKUX crnenuanbHocteit / MemuxoB C. B. - 2015. 99 c. - Pexum pocryna:
https://edu.tusur.ru/publications/5109 (nata obpamenus: 07.07.2018).

12.3.2. YyeOHO-MeTOAMYECKHE IOCOOMS IJIs1 JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
HHBAJIHI0B
Y4eOHO-MeToAMYECKHE MaTepualbl ISl CAMOCTOATEIBLHOW U ayAUTOPHON paboThl 00ydaromuXCs
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U3 YHCIIa JIUI C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI U MHBAIHJIOB IPEIOCTABISIOTCSA B (hopMax,
aIalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbBSI U BOCIIPHUATHS HH(POPMAITUH.

JIJ1s1 JIMI ¢ HAPYIIEHUsIMH 3PeHusI:

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA;

- B IICUYaTHOH (OpMe yBETUUCHHBIM PH(PTOM.

J1J1s1 JIMIL ¢ HAPYIIEHUsIMH CJIyXa:

- B (hOpMe AIIEKTPOHHOTO JJOKYMEHTA;

- B [1IeYaTHOM opme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTATEJILHOTO aNnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

12.4. IIpodeccnonaibHbIe 0a3bI JaHHBIX U MHGOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBI

1. [lpu u3ydeHUH TUCIHUILIMHBI PEKOMEHIYETCS UCTIOIB30BaTh 0a3bl JaHHBIX, HH()OPMAIIMOHHO-
CIIpaBOYHbIE M TIOMCKOBBIE  CHUCTEMBI, K kotoppiMm y TYCYPa  ectb  moctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. Marepua/ibHO-TeXHHYECKOe oOecriedeHne TMCHUILINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHue

13.1. O0mue TpedOBaHUS K MATEPHAJIBbHO-TEXHMYECKOMY U POrPAMMHOMY 00ecle4eHHI0
AUCHUILIUHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe oOecneyeHue /i1 JTIeKIIUOHHBIX 3aHATHI
Jis mpoBeneHus 3aHATHI JICKIIMOHHOTO THIIA, TPYNIIOBBIX W MHIUBUAYAJIBHBIX KOHCYJIBTAIUH,
TEKYILEr0 KOHTPOJISI U MPOMEKYTOUHOM aTTECTAI[MH UCIOIb3YeTCsl yueOHasi ayIuTOPHUS C KOJIHMYECTBOM
MOCaZOYHbIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HwmeroTcss  1eMOHCTpAallMOHHOE O00OpYyJIOBaHWE W Y4YeOHO-HATJISIIHBIE TOCOOMS, O0OECIIeYHBAIOIINE
TEMaTUYEeCKHE WILTIOCTPAIMH 0 JICKIIMOHHBIM pa3zesiaM JUCIHUILITHHEI.

13.1.2. MaTepuajbHO-TeXHHYECKOE 1 POrpaMMHOe ofecneyeHne IJisl MPAKTHYECKHUX 3aHATHH

Crienuanu3upoBaHHasl yaeOHas ayAUTOPHSI

yueOHasi ayAuTOpus AJS MPOBENEHUS 3aHATHH MPaKTHUUECKOTO TUIMA, yuyeOHas ayauTopus Ui
MIPOBEJICHUS 3aHATHH JIA0OPATOPHOTO THIIA, YIeOHAS ayIUTOPHUS JUISI POBEICHUS 3aHATUH CEMUHAPCKOTO
THIA, TIOMEIIEHUE /I KYPCOBOTO MPOSKTUPOBAHHUS (BBIMIOJIHEHUS KYPCOBBIX PabOT)

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, 1. 47, 427 aya.

Onucanue UMeronIerocs 000pya0BaHUS:

- JIocka MarauTo-mapkepHas;

- Komnsrotep;

- Ilima3meHHas 1maHenb;

- Cepgep (2 wrt.);

- KommuiexT cnenmann3upoBaHHoO# yueOHOM MeOenu;

- PaGouee mecto npemnoaasarerns.

[TporpamMmmHoOe obecrieueHue:

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Mozilla Firefox

— OpenOffice

— Scilab

13.1.3. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jist caMOoCTOATeNbHOM pabOThl MCIONB3YIOTCS y4eOHbIE ayauTOpun (KOMIBIOTEPHBIE KIIACCHI),
pacroJIoKeHHBIE TI0 apecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
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- 634045, Tomckas o0nacts, r. Tomck, yi. Kpacnoapwmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMmck, Bepmmauna ynwuma, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmauna ynuna, 1. 74, 207 aya.

CocrtaB 000py10BaHUS:

- yueOHast meberb;

- komnbroTepsl kinacca He Hike IIDBM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMITBIOTEpPBl TOAKIIIOYEHBl K ceTd «/HTepHeT» M o0ecreunBaroT IOCTYI B AJIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATENbHYIO CPEly YHUBEPCUTETA.

[TepeueHs MPOTpaMMHOTO 0OECIICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre TUCUUIIJIMHBI JIS JIMI C OTPAHUYEHHbIMU
BO3MO’KHOCTSIMHU 3/10POBbSI H HHBAJIH/I0B

OcBocHME TUCLUIUIMHBI JMIAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10POBbS U WHBAJIUIaMU
OCYIIECTBISIETCS C MCIIOJIb30BAaHUEM CPEJICTB 0OYUEHUS O0IEro v CIeHaIbHOTO Ha3HAYCHHUSI.

[Tpu 3aHATHAX ¢ OOyYarOIMMHUCS € HAPYMIEHHWSIMHM CJyXa IPEAyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOLLEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEICTB U JAPYrUX TEXHUYECKHX CpPEICTB
npuema/nepenaun yueOHoill uHpopManuu B AOCTYMHBIX (hOopMax, MOOMIIBHOM CHUCTEMBI IpENoiaBaHUs
U1l 00Y4YaIOUIMXCSl ¢ WHBAIMIHOCTBIO, TIOPTAaTUBHON WHAYKIIMOHHOW CHUCTEMBI. Y4eOHas ayauTOpHs, B
KOTOPOHM 3aHUMaroTCs OoOydarolluecs ¢ HapylIeHUEM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayJIMOTEXHUKOM, BUJEOTEXHUKOU, IIEKTPOHHON JOCKOH, MYJIbTUMEIUNHON CUCTEMO.

ITpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PEHUSIMH [IPEYCMOTPEHO HCII0JIb30BAaHKE B
JEKUMOHHBIX U YYEOHBIX ayJUTOPHUSAX BO3MOXHOCTU IPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WIM claila Ha HSKpaHe) IMpH IOMOILIM BUACOYBEIMUYUTENECH il KOM(OPTHOrO
IIPOCMOTpA.

[Ipu 3aHATHSX ¢ OOyyarOIIMMHUCS € HApPYLWIEHUSIMH ONOPHO-ABUIaTeJIbHOI0 anmnapara
HCIOJIb3YIOTCSl aJIbTEPHATUBHBIE YCTPOMCTBA BBOJAa HH(pOpPMAlMU U APYyrue TEXHUYECKUE CpelICTBa
npuema/mepenaun yueOHoil MHpopManuM B JOCTYHHBIX (popMax, MOOWJIBHOW CHUCTEMbI OOydeHUs s
JIIOJIEN ¢ UHBAJIMIHOCTEIO.

14. OneHovHble MaTepHaJIbl U METOAUIECCKUE PEKOMCHAAILUH 110 OPraHU3allui U3Yy4YCHUS
AUCHHUITIJIMHbI

14.1. Conepmaﬂue OLHCHOYHBIX MAaTCPHUAJTOB U METOAUYCCKUE PEKOMECH AU
I[J'IH OLICHKH CTCIICHH C(bOpMHpOBaHHOCTH U YPOBHA OCBOCHHA 3aKPCIUICHHBIX 3a JUCIIUTLIMHOMN
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIbI B COCTABE!

14.1.1. TecToBbBI€ 3agaHuSA
Kogs! I'onia npuMeyaTenbHsl:
W neanbHo# aBTOKOPPEISIIMOHHON PyHKIIMEH
Tpex3HauHOH QyHKIMEH B3aMMHOM KOPpENAIUU
CBoel OpTOrOHATbHOCTHIO
Tewm, uro ux nzobpen mucrep "oy
M-nociie10BaTeNbHOCTH IPUMEYATENbHBI:
MakcuManabHbIM EPUOAOM
XOpOoLMMH B3aUMHO KOPPEISLHOHHBIMU CBOMCTBAMU
CBoell OpTOrOHATIBHOCTHIO
PaBeHcTBOM KONMYECTBA HYJIEH U €TMHULL
Kozs! Yomia npumeyaTenbHbl:
WneanpHoil aBTOKOppESIIMOHHON pyHKIIHEH
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Hanuuuem nocnenoBaTeabHOCTH THIA "MeaHap"

CBoeii a0COIIOTHON HE3aBHCUMOCTRLIO

CBoeil OpTOroHaNIbHOCTHIO

Jl1st cucTeM pagroCBs3H C paCUIUPEHHBIM CIIEKTPOM XapaKTepHa:

Jlyumas 3amura OT HenpeJHaMEePEHHBIX TOMEX U MHOTOJIY4€BOT'O PAaCIPOCTPAHEHUS CUTHAJIA

Bonee Bbicokas OMTOBast CKOPOCTH Mepeaaur HHPOPMAIHH

bonbiiast nI0THOCTE MOIIHOCTH M3JIy4a€MOr0 CUTHaja

3aMeTHOCTh B painoddupe

CucTembl ¢ KOJOBBIM pa3/iefICHUEM KaHAJIOB:

BriTecHUIM ApyTHe TEXHOJIOTHH pa3Ae/ICHUs KAHAIOB BBUY CBOCH HCKITFOYUTEIIBHOCTH

[IpuMeHsIOTCS OIHOBPEMEHHO C APYTUMH TEXHOJIOTUSIMU pa3JIeJICHUsI KaHAJIOB

[IpakTHuecku HE MPUMEHSFOTCS BBUIY CBOEH CIIOKHOCTH

Otnanu "ko3sipHyto MacTe" Texnonaoruu OFDM

Koaddumuent pacmmpeHuss cnekrpa B COBPEMEHHBIX CHCTEMaX pPaJHOCBI3U BapbUPYETCS B
npenenax: *4-512

256-1024

4-64

32-128

EMKOCTB crcTeM paguocBs3u ¢ KOJIOBBIM pa3fielieHueM KaHAJIOB B MIEPBYIO O4YEPEIb 3aBUCHUT OT:

IToockl 4acTOT U3IIy4aeMbIX CUTHAIIOB

Pacnipenenenust MOIIHOCTH MPUHUMAEMbIX CUTHAJIOB OT MOOUJIbHBIX CTaHIIUN

KonnuecTBa kaHanooOpa3yromux Ko10B

KoimuectBa 0a30BBIX CTAHIIMIA

Jl1s cucteM paguocBs3u ¢ KOJOBBIM pa3ielIeHUEM KaHAJIOB XapaKTepHa:

ApnanTanus [uarpaMM HarnpaBJIeHHOCTH aHTEHH 0a30BOW CTaHIIMH MO YCIOBHUS PACIIPOCTPAHECHHUS
PaavoBOJIH

Koppekuus criektpa popMupyemMoro paauocuraaia Tuna "moabeM BepXHUX 4acToT"

['enepanus paguocursaia ¢ NpakTUYECKU MOCTOSIHHON MOIHOCTBIO

[IpeunsuoHHas peryaupoBKa MOIIHOCTH H3IY4aeMbIX CUTHAJIOB B OOJBIIOM JTUHAMUYECKOM
Juana3oHe

Koaddunuent pacumpenus crnektpa paBeH 256. OTHOIIEHHME CUTHAN-IIYM IOCHE CKaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIMYHUTCS Ha:

110dB

48 dB

24 dB

55 dB

OTHOIIEHHE CHUTHAI-IIYM TOCie cXaTus (0 BPEMEHM) CUTHala C PaclIMpeHHBIM CHEKTPOM
3aBHCHT OT:

Koadduunenra pacmmpenus cnekrpa

OHEepruu 3TOro CUrHaja JeJeHHON Ha CIIEKTPaIbHYIO IJIOTHOCTD LIyMa

[Tonocer 00paboTku

Kanpuzos ¢punbsTpa cxxarus

RAKE-nipuemMHHK B cucTeMax pajnocBs3H ¢ KOJOBBIM pa3/ielieHMeM KaHaJIOB MO3BOJISIET:

[TosyyaTe BBITOAY OT MHOTOJYYEBOIO PAcCHpOCTPAHEHHUs paJMOCUTHaia myTeM 'crpebaHus'
KOIUM CUTHaja

BrriiTH Ha cBA3b C KOCMUYECKUMU paOCHCTEMaMH 1ajbHEro 0a3upoBaHUs

Cusate RAKE-Moyssiimio ¢ npuHIMaeMoro paJuocuraaia

HexomupoBats RAKE-kon, mpenHazHadyeHHBIN 1S pa3aesieHusi aDOHEHTOB 10 KOTY

be3 RAKE-npuemnanka MOOMIIbHBIE CTAHIIUU UMEJH OBI:

HuzkornpoOHslii cTaTyc

Bonbmioit pazmep n3-3a 60IBIIOTO aKKyMYJIATOpa

[110x0€ KauecTBO BOCIIPOM3BOIUMOMN peun

Bonee cnoxxHbIi GUIBTp CHKATHS
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TexHOoNOorHst KOJOBOTO pa3AelieHUs] KaHAIOB 0a3upyeTcsl Ha:

Onepanuu CKaasipHOTO MIPOU3BEICHUS

Omnepanuu HHTETPUPOBAHUST AOOHEHTCKOM (DYHKIIMHU IO 3aMKHYTOMY KOHTYPY

Omnepanuu BEKTOPHOTO MPOU3BEICHUS

Orniepaniuy BHIYUCIICHUS ONIPEACIIUTENS KOJIOBOM MaTpHUIIbI

JlmuHa KomoB YoIlla MOXKET OBITh:

Kpathna 2n 1 4m

Kparna Tosibko 2n

JIro6oii n3 MHOXecTBa 2,3.,4,. ..

Kparna Tosnbko 4m

st cUrHanoB, U3y4aeMbIX CUCTEMaMU PaJInOCBA3U C KOJAOBBIM pa3JIeJICHUEM, XaPAKTEPEH:

Manplii TUHAMUYECKUN TUaa3oH

Bonbmioi nuk-dakrop

Bonpmioi nuHaMuYecKuy auamna3oH

Henpurisiaaelii BHEIIHAN BU

Yuciio TOrHYecKrX KaHajaoB B IPSIMOM KaHaje panguounTepderica IS-95:

64

32

128

55

B obparnom kanane paauonnrepdeiica IS-95 ucnonp3yercst oproroHagbHas MOILYJSIHS (N YUIIOB,
k 6utoB):

(32,5)

(32,6)

(64,5)

(64,6)

Pagnountepdeiic IS-95 no3Bomsier pa3nuuars 0a30BbIe CTAHIINN HA OCHOBAHUU:

JnmuHaHOrOo KOja ¢ mepuoaom 242

Koportkoro kozxa ¢ nepuoaom 210

Kopotkoro kona ¢ nepuogom 215

Konos Yomma

Pagnountepdeiic W-CDMA no3BomsieT pa3nudarh 0a30Bble CTAHIIMM Ha OCHOBAHUU:

Konos I'onna

Kogos Yomnma

M-noce1oBaTebHOCTEN

OptoronansHbeix OVSF-k010B NepeMeHHON JUTHHBI

[To cpaBHEHHIO C TIPUEMHUKAMH CHUCTEM PATUOCBSI3M 0€3 PaCHIMPEHHs] CHEKTpa, MPUEMHUKH
CHUCTEM C PACUIMPEHHBIM CIIEKTPOM COJAEPKAT MAJIOUIYMSIIUA YCUIIUTENb, Y KOTOPOTO TAaKOW MapaMeTp
kak "touka 1 dB kommpeccun"

Hwuxe

Beriie

Takoi1 xe

Pacmupenue criektpa 3/1€Ch HU MIPU YeM

Moo nu TexHonoruto OFDM oTHecTH K cUCTeMaM ¢ PacUIMPEHHBIM CIIEKTPOM (T.€. UMEeTCs JIn
3¢ deKT "BRITATMBaHUA" MOJIE3HOTO CUTHAJIA U3 IIyma)?

3aBUCHUT OT JIONOJIHUTENbHBIX YCIOBHI

Her

Ha

He 3unaro

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. Tumbl MHO>XECTBEHHOT0 (MHOTOCTAHLIMOHHOTO) JIOCTyIIa Ha OCHOBE TEXHOJOTHMHM KOJOBOTO
paznenenus kananos cBsizu (CDMA).
2. Cnektp u 6a3a (koddpduimeHT pacmupenus cnekrpa — SF — Spreading Factor) ummnysnbscHoro
(OuToBOrO) CUTHANA.
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HIymononoOHbIi MITyabCHBIN curHai, ero SF u criektp. CriekTp nryMornogo0HOro paanocuraaia
(IIT-pagrocuruana).

3. Metoasr popmupoBanust III-paguocurnana: MeTon «mpsmMoil mociemoBatenbHOCTHY (DS —
Direct Sequence); MeTO/ «CKa4KOB

no yacrore» (FH — Frequency Hopping). Ilpunuun dopmupoBanus LUII-pamuocurnana mo
METOJly «IpsIMOM

MIOCJIEIOBATEIBHOCTU» U CTPYKTypHAs cxema nepeAaryrka ¢ OuHapHOi (Ha3oBOW MaHMITYISAIHEH
(Binary Phase Shift Keying —

BPSK).

4. AptokoppesiiuonHas GyHkius (AK®) eqrnHUYHOTO MMIYJIbCa M €ro KOIWU, CABHHYTOH BO
BpeMenu. CpoiictBa AKD. AKD

3HAKONEPEMEHHBIX TEPUOAUYECKUX IICceBAOCTydaiHbIX nocienoBatenbHocTet (I1ICII). M-
I10CJIEZI0BATEIBLHOCTH MaKCUMaJIbHON

JUIAHBI - OCJIEN0BATEILHOCTH Xaddmena. CBoiicTBa M-nocienoBaTeIbHOCTEN.
IIpeanoururensHbie M-1OCIEN0BATEIBHOCTH.

ITocnenosarensHOCTH I'0na, mociaemoBarensHOoCcTH Kacammu. MIX cBoiicTBa.

5. Anepuoauueckue mnociaenoBaTelbHOCTH bapkepa. Bo3MOXXHOCTH HMCIONIB30BaHUS KOJIOBBIX
nocueaoBaresbHOCTE bapkepa B

KadyecTBe mpeamOyi aisi o0ecriedeHus CHMBOJIBHOM M IMKJIOBOW CHHXPOHH3AIMU B IH(PPOBBIX
CUCTEMAax CBS3H.

6. CTpykTypHas cxemMa W NPUHIHUI paboThl MUPPOBOTO aBTOMaTa (KAacKaJIHOTO CIBUTOBOTO
perucrTpa ¢ TMHEHHBIMU 00paTHBIMU

cesamu — LFSR — Linear Feedback Shift Register) mns renmepammm TICIT mro6oit mymuHEL
[Topoxnaronuii MOJMHOM ITU(PPOBOTO

aBTomara. lcmnosnb3oBaHue yOpaBisieMoOll «Macku» B HU(POBOM aBTOMATe /JIsl TE€HEpaluu
CABUHYTOM 10 BPEMEHU PEIIUKU MIociie10BaTeNbHOCTH.

7. OproroHanbHble QYHKIIUU Y 0OlIa, X GOpMHpPOBAHKME HA OCHOBE MaTpPHIIBI AlamMapa, CBOHCTBA
¢bynkuuit Yomnma.

Hcnonp3oBanue ¢GyHKIMN Yoima ¥ JTMHEHHOTO BECOBOTO CIIOKEHHUS IU(PPOBBIX ITOTOKOB IS
MYJIbTUILUIEKCUPOBAHUS MHOTHX

KaHaJIOB CBSI3U B mepefaryuke. VIHTerpupoBaHue ¢ HaKOIUIEHUEM JUIS AEMYJIbTHUIUIEKCUPOBAHUS
MHOI'MX KaHaJIOB CBSI3U B

IIPUEMHUKE.

8. CTpykTypHas cxema KOppEeSLHMOHHOro npueMHuka ¢ obOpaborkoi IHII-pagmocurnana Ha
BBICOKOH 4acTOTe (KOrepeHTHas U

cornacoBanHas cenekuus HIII-paanocurnana) Peakius koppensropa MpUeMHHUKA Ha MOJIE3HBIH
(cormacoBannbiii) [Ilpanunocurnan, Ha HecoriacoBaHHblil IIIl-paguocurHan, Ha y3KONOJOCHYIO
pazgvonoMexy, Ha INUPOKOIIOJIOCHBIN TETUIOBOU LIYM.

3aBUCHMOCTh 3amaca IOMEXOYCTOMYMBOCTH KOPPEISLMOHHOIO IPUEMHUKAa Ha IOMEXH
pa3IMYHOro TUMa (yJIydlieHue

KOPPEJIATOPOM OTHOIICHWS] CHUTHAJ/TIOMEXa WJIM OTHOIICHWS] CHTHAJ/IIyM) OT JJIMHBI
koaupyroiei (aexoaupytomeit) [TCII.

9. CormocraBiieHue peasbHOM UYYBCTBUTEIBHOCTH KOPPEISLMOHHOIO MPHUEMHHUKA TEXHOJIOTHUU
CDMA c peanbHOU

YyBCTBUTEIBHOCThIO MpueMHUKOB TexHonoruii FDMA u TDMA. JloctonHcTBa U 0OCOOEHHOCTH
pasvoCBs31 Ha OCHOBE

texunosioru CDMA.

10. CtpykTypHasi cxeMa KOppEeISIMOHHOIO NpHeMHuka c¢ obpaborkoit IHII-pagmocurnana Ha
ypoBHe uunioBoi [ICII.

Nurerpuposanue ynnosoit [ICII ¢ HakonieHneM.

11. XapakTeprcTUKu cucteMbl coToBoi Tenedonunn 1S-95 (Interim Standard — npomexyTodHbIit
CTaHJapT). ApXUTEKTypa NPsSMOTo

kaHana: OazoBas craHius (bC) — mob6unbHas cranuus (MC). CHMHXpOHHBIH (OpPTOrOHAJIBHBIN)
JOCTYTI Ha JIMHUU «BHU3» C
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MCIIOJIb30BAaHUEM €IMHOTO CHUCTEMHOI'O BPEMEHM, Pa3jIMYHOIO LMKJIMYECKOTO CIBHMIa KOPOTKOM
[ICII, dyaknumii Yommra.

MakcumanbsHbld paguyc coTbl. MakcuManbHoe konuuecTBO bC ¢ onHOM M TOH ke Hecylien
Y4acCTOTOM.

12. CrpykrypHas cxema u ocobenHoctu (opmupoBanus Ha bC munor-kanama. OcoOeHHOCTH
KBaJIpaTypHOH (ha30BO MaHUITYIISIIIUU

(QPSK) B mpsimoMm KkaHaie.

13. CrpykrypHas cxema W ocoOeHHOCTH ¢opmupoBanus Ha bC KaHama CHHXpOHHU3AIUH.
3nauenue SF 15 KaHana CUHXPOHU3ALUH.

14. CtpykrypHas cxema u ocobeHHoctu (popmupoBanuss Ha bC kaHajga mepcOHATLHOTO BBI3OBA.
3nauenue SF ns kaHana

MEPCOHAIILHOTO BBI30BA.

15. CtpykrypHas cxema u ocobeHHocTH (opmupoBanus Ha bC kanama tpaduka. 3nauenue SF
1Uid KaHana Tpaduka.

16. CtpykrypHast cxema KorepeHTHoro mnpuemHuka MC mia kanana tpaduka. Heobxomumoe
3HaYEHHUE OTHOILLIEHUS CpeaHeH

MOIITHOCTH CUTHAJa K CpeJHEH MOITHOCTH IIymMa Ha BXoje nmpueMHuka MC i kanana Tpapuka.

17. Apxutekrypa ooparHoro kanana: MC — BC. ACMHXpOHHBIN (HEOPTOTOHAIBHBIN) TOCTYIT HA
JIMHUH «BBEPX» C UCII0JIb30BAaHUEM

paznuuHoro 1wkiandeckoro casura gmHHON [ICIL. CrpykTypHBIE CXEMBI U OCOOCHHOCTH
dbopmupoBanus Ha MC kaHana qocryma

Y KaHasia Tpaduka.

18. PerynupoBka mnepemaBaeMoil MOUIHOCTH ¢ oOpaTHOM cBsi3bio (OC) B mpsIMBIX KaHaJax.
PerynupoBka nepenaBaeMoil MOITHOCTH

6e3 OC u ¢ OC B oOpaTHbIX KaHanax. MakcuMaibHasi ckopocTb nepensuxkenuss MC, npu koTopoi
pEryJIupoBKa NepeaaBaeMoi

MOIIHOCTH TO3BOJISIET OOPOThCA ¢ ObICTpbIMU (PeneeBckuMN) 3aMUpaHUSIMU.

19. bopsba ¢ mMHOromyueBocThiO B cucteme IS-95. CTpykTypHas cxema M HPUHIUIN ACHCTBUS
RAKE-npuemnuka

(uetsipexkananbHoro Ha bC u Tpexkanansnoro na MC).

20. CpaBHHUTENIbHas OIIEHKA EMKOCTH COTOBBIX cucTeM cBs3u TexHojoruii FDMA, TDMA,
CDMA.

21. IlepcnieKkTUBBI pa3BUTHSI COTOBBIX CUCTEM Ha OCHOBE TexHoioruu CDMA.

14.1.3. TeMbI JOMaNIHUX 3aaHANH

1. 300pa3ute CTPYKTYypHYIO cxeMy LU(POBOro aBToMara (KacKaJHOTO CIBUI'OBOTO PErHCTpa ¢
JINHEHBIMU

obparapiMu  cBm3simMu  — LFSR - Linear Feedback Shift Register) s renepamuu
MICEBOCITYYalHOW MOCIIEI0BATEIIbHOCTH

(TICTI) mroGoii jummebl. Onummre npuHiun padotel LFSR Ha npumepe reneparun [1CIT punoii L
00213.

2. N300pa3ute CTPYKTYpHYIO CXeMy M ONMIIUTE OCOOEHHOCTH (opMUpOBaHUS Ha 0a30BOM
cranuuu (bC) kanana

Tpaduka cucreMel cotoBoi Teneponun IS-95. OOBsicHuTe, Kak B KaHalue Tpaduka
oOecnieunBaercs KOdPULIUEHT

pacupenus cnektpa (SF — Speading Factor), paBHblii 64.

3. Ompenenute Bpemsi Mepuoaa KOPOTKHX IceBaociaydaiHbix mocienoatenbHocTer (KIICIT)
qmuHoM L 2 [0 15

cucTeMbl coToBOH Tenedonuu IS-95, ecnmm ckopocTh nepenaun mudposoro moroka R 1,2288 [
Moburt/ ¢ .

4. Onpenenute uncio bC ¢ 0quHAKOBBIMH HECYITUMH YaCTOTaMH CHCTEMBI COTOBOU TenedhOHUN
I1S-95, koTopeie

MOTYyT 0eCKOH(MIUKTHO paboTaTh B OAHOM 30He, ecyn nukimdeckue capuru KIICIT pymaoit L 2 [
15 nnst BC kpaTHbI

64 yumam.
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HccnenoBaHue OCHOBHBIX XapakTepucTHk cucteM OAITY.

14.1.4. Bonipochbl Ha caMONOATOTOBKY

[TosicHUTE IPUHITUTT «MSITKOM» dcTadeTHOM nepenaun (X3H10Bepa) B cucteme 1S-95.
Uem oTauyaeTcst MEKCOTOBBIN X3HJIOBEP OT MEKCEKTOPHOTO?

UeM oTiM4aeTcst KECTKUIA XIHIOBEP OT MATKOr0?
Kakue rpynmnsl MUIOTHBIX CUTHAJIOB B cucteme 1S-95 BaM n3BecTHbI?

14.1.5. Tembl 12a00paTOPHBIX Pad0OT
Uccaenosanue texnonoruu CDMA.
TpexkaHanbHas CUCTEMA CBSI3U Ha OCHOBE LTYMOIIOI00HBIX CUTHAJIOB.

Uccnenosanue texnonorun MIMO, nocTpoeHHO# 110 cxeme AJaMOyTH.
HccnenoBanue MoMexoycTOMUMBOCTH MHOTOKaHAIbHBIX CUCTEM Ha ocHoBe PSK-monynsuuu npu

HEOPTOrOHAJIbBHOM Pa3HECEHUH.

14.2. TpeGoBaHUA K OLEHOYHBIM MATEPHAJIAM JIJIAl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

310pOBbS U HHBAJIUA0B

I[J'IH Jyuin; ¢ OrpaHUYC€HHBIMH BO3MOXXHOCTSAMHU 3O0POBbA W HHBAJIWIAOB IPEAYCMOTPCHBI
AONOJIHHUTCIBHBIC OIICHOYHBIC MAaTCpUaJibl, ICPCUCHb KOTOPLIX YKAa3aH B Ta6JII/II_[e 14.
Ta6.]'H/II_[a 14 — HOHOJ’IHI/ITCHBHHC MaT€pualibl OLCHUBAHUA IJId JIWI C OTPaHU4YCHHBIMHU BO3MOKHOCTIAMU

3710pOBbSI 1 UHBAJIIMOB

Kareropun
oOyuaromuxcst

Buasl 1omMoIHUTENEHBIX OLICHOYHBIX
MaTepralioB

®opMBbI KOHTPOJISI U OLIEHKU
pe3yibTaToB 00yUeHUs

C HapyuieHUsIMH
ciyxa

TecTsl, TICbEMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3aUETY,
KOHTPOJIbHBIE paOOTHI

[IpenMyiecTBEHHO MUCHMEHHAS
poBepKa

C HapyuieHUsIMH
3peHus

CobecenoBaHue 1o BOIIpocaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpeumyniecTBEHHO yCTHAs MPOBEPKa
(MHAMBUIYATBHO)

C HapylIeHUsIMU
OIOPHO-
JIBUTATEIILHOTO
ammapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE pabOThI, TUCHMEHHBIE
CaMOCTOSITENIbHbIE PaOOThI, BOIPOCHI K
3ayery

[Ipenmy1ieCTBEHHO TUCTAHIMOHHBIMU
MeTOoIaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TMIINHCKUM
MOKa3aHUSIM

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEpPKA
METO/IaMHU HCXO/S U3 COCTOSTHUS
oOyuarolerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToanyecKkue peKOMeHIaAMH M0 OLEeHOYHBIM MaTepHaJiaM /ISl JIMI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIU/I0B

Jns nur ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBSI M MHBAJIUAOB IPETyCMaTPUBACTCS
nocTynHas popmMa npegocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B [1I€YaTHOU (opme;

- B [I€YaTHOH opMe ¢ yBeIMUEHHBIM HIpU(TOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTEHHS ACCHCTEHTOM 33/IaHUS BCITYX;

- IPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYPIONEPEBO/IA.

JlunaM ¢ OrpaHHYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIMJIaM YBEJIHMUMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux oOy4aromuxcs IperycMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHUs OTBETOB Ha 33JaHNUs, a UMEHHO:

— MMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

- HaOOp OTBETOB C UCIOJIL30BAHUEM YCIYT aCCUCTEHTA;

- IpeJICTaBJICHNE OTBETOB YCTHO.

[Iporiemypa oOlLEHWBaHHUS pPE3YJNTATOB OOYYEHUS JHIl C OTrPAaHWYCHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbSI U MHBAJIMJIOB 10 JUCLUIUIMHE MPEeIycMaTpUBaeT MpeAocTaBieHHe MHpopManuu B (opmax,
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aJIalITUPOBAHHBIX K OTPAaHHYCHUSIM UX 3[J0POBBS U BOCIIPUATHS HH()OPMALIUH:

JUJIs1 JIMI ¢ HAPYIIEeHUsIMH 3PeHusI:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IIeYaTHOH (opMe yBETMUECHHBIM MIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYATHOH (opme.

JI1s1 JIML ¢ HApYILIEeHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA,;

- B [1IeUaTHOM opme.

[lpn HEOOXOOMMOCTH VISl JHIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSl M HMHBAINIOB
IpoIielypa OLCHUBAHUS PE3yJIbTaTOB O0YUEHHS MOXKET IMTPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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