MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Cern 1 cucrembl HUGPOBOI PAIMOCBA3H U PAIHOAOCTYIIA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocTs (mpoduis) / cieruanu3anys: 3anmuineHHble CHCTEMbI H CETH CBA3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kypc: 4

Cemectp: 7

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jleknuu 32 32 4acoB
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 JlabopaTtopHbie pabOThI 24 24 4acoB
4 Bcero aynuTopHbIX 3aHATHN 80 80 4acoB
5 CamocTosiTenpHas paboTa 100 100 4acoB
6 Bcero (0e3 ax3aMeHa) 180 180 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 216 216 9acoB
6.0 6.0 3.E.

Ok3ameH: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
accucteHt kag. TOP 5. B. KprokoB
noreHT kag. TOP A. 5. lemumoB

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PCC A. B. ®arees
OKCIEPTHI:

JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos

Crapiwmii npenoaBareib Kapenapbl
PagruO3JIEKTPOHUKH M CUCTEM CBS3U
(PCCO) 10. B. 3enenernkas
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyeHue NpuHIIMIIOB TTOCTPOCHUS COBPEMEHHBIX CHCTEM LU(PPOBOI PaIruOCBs3H, 03HAKOMIICHHE
C UX TEXHUYECKUMH XapaKTEPUCTUKAMHU U MEPCIEKTUBAMU Pa3BUTHS;
[TpunoOpeTeHne HeOOXOAMMBIX TEOPETUUECKUX M MIPAKTUIECKUX HABBIKOB IMTOCTPOCHUS OECIIPOBO/I-
HBIX CETEH U CHUCTEM.

1.2. 3agaun IMCHMIIINHBI
— Tlomyuenne HEOOXOAMMBIX PHAHUHN O TEOPETUYECKHMM OCHOBaM M (PU3MYECKHM IMPHHIUIIAM
NOCTPOEHUS PYHKIIMOHUPOBAHUS LIU(PPOBOM paAHOCBA3U U PaloJOCTyIIA.
— Ilomyuenue He0OXOOUMBIX 3HAHUU 1O CETEBOM M CTPYKTYpHOM OpraHM3allMM MHOTOKaHajb-
HOM paJlOCBs3U U PAIUOAOCTYIIA;
— IlonmyueHnne HEOOXOJUMBIXSl HABBIKOB pabOThI C TEXHHMUYECKOM JOKyMEHTAallMel W CTaHJapra-
MH. COBPEMEHHBIX CUCTEM PAJHOCBI3H U PAAMOAOCTYIIA.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinna «Cetu U cuctemsl 1M(poBoi paauocssasu u paauonoctyna» (b1.B.O/1.13) otHocuTt-
cs k 650Ky 1 (BapuaTuBHas 4acTh).

[TpenmecTByOIMUMU AUCHUIUIMHAMY, (HOPMUPYIOIIUMHI HavajbHbIE 3HaHMA, ABItOTCA: OOmas
Teopusi cBsA3M, OCHOBBI IOCTPOEHHUS] MH(POKOMMYHUKAIIMOHHBIX CUCTEM U ceTell, Panuonepenaromue
YCTPOICTBA CUCTEM PAaJUOCBS3U U PAAUOA0CTYIIA.

[Tocnenyromumu AUCUUIUIMHAMU ABISIOTCSA: CeTH CBSA3M U CUCTEMBI KOMMYTAIIUH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— JIK-14 ymeHuem OCYyLIECTBIATh IEPBUYHBIM KOHTPOJb COOTBETCTBUS pa3padaThIBaeMbIX
IIPOEKTOB U TEXHUYECKOM JTOKYMEHTALlMM HALMOHAJIBHBIM U MEXJIYHAPOIHBIM CTaHAAapTaM U TEXHHUYE-
CKHM perjiaMeHTaMm;

— TIK-17 ciocoGHOCTHIO MPUMEHATh COBPEMEHHBIE TEOPETUYECKHE U IKCIIEPUMEHTAIbHbBIE Me-
TOJIbI CCJIEIOBAHUS C LEJIbIO CO3JaHUsI HOBBIX MEPCIIEKTUBHBIX CPEICTB AIEKTPOCBI3U U MHPOPMATUKH;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOIUNACs TOJIKEH:

— 3Harth [IpUHIMIBI MOCTPOEHUS COBPEMEHHBIX cHcTeMa IU(pPoBoil paauocBsa3u. CoBpeMeH-
HbIE€ U NEPCHEKTUBHbBIC HANPABICHUS Pa3BUTHs TEICKOMMYHHKAIIMOHHBIX ceTel u cucteM. TpeOoBaHMs
CTaHJAPTU3AIMH, METPOJIOTHYECKOT0 00eCIIeUeH s IPH pa3padOTKE U HKCILTyaTalluu YCTPOMCTB U CUCTEM
AIIEKTPOCBA3ZU

—  yMetb PopMynupoBaTh OCHOBHBIE TEXHUYECKUE TPEOOBAHMS K TEIEKOMMYHUKAIIHOHHBIM Ce-
TAM U cucteMaM. OLieHHBaTh OCHOBHBIE NMPOOJIEMBI, CBSI3aHHBIE C HKCITyaTalluell U BHEAPECHUEM HOBOM
TEJIEKOMMYHUKAITMOHHON TeXHUKU. [IpOBOIUTH MaTeMaTHYeCKHil aHau3 (PU3NUECKUX MPOIECCOB B aHa-
JIOTOBBIX M IU(MPOBBIX YCTpoiCTBaX (HhopMHUpOBaHUs, TpeoOdpa3oBaHusi U 00pabOTKM curHaioB. OleHu-
BaThb pealbHbIC U Ipe/eIbHbIE BO3MOXKHOCTH MPOMYCKHOW CIIOCOOHOCTH M MOMEXOYCTOWYMBOCTH TEJe-
KOMMYHUKAI[IOHHBIX CUCTEM.

— BJaaeTh HaBbIkaMH 3KCIIEPUMEHTAIBHOTO UCCIIEA0BaHUS pabOThl yCTPONCTB IIU(PPOBOI CBSI-
34 B paMKax (pU3MUYECKOr0 M MaTeMaTHUECKOrO MOJETHpOBaHusl. HaBbIkaMi KOMITIBIOTEPHOTO MPOEKTUPO-
BaHMI U pacyeTa aHaJIOroBbIX, HU(PPOBBIX U MUKPOIPOLIECCOPHBIX TEIEKOMMYHUKALMOHHBIX YCTPOMCTB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsET 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 80 80
Jlexknun 32 32
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[IpakTuyeckue 3aHATUS 24 24
JlaboparopHbie pabOTHI 24 24
CamocTtosiTenbHas paboTa (Bcero) 100 100
BrinonHeHne KypcoBoro npoexTa / KypcoBoi paboThl 8 8

OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 48 48

[TpopaboTka JICKIIMOHHOTO MaTepHraia 36 36
Hanucanue pedeparos 8 8

Bcero (0e3 ax3aMeHa) 180 180
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 216 216
3aueTHble EquHuIb 6.0 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

) ] = 2 TE\ = =
: ° 0 Qo Q = g
o < < < D—1 [av >\ (D)
HasBanwusi pa3nenoB IuCHUTLITUHBI i © o, o, o 2 &5
= = © = 50 = E
S, s < o o & =
= = o m 8 s ¢
7 cemecTp
1 Metoab! i poBOii MOIYISINH B 6 4 6 12 28 IIK-14, IIK-17
MHOTOKAaHAJIbHBIX IIU(PPOBBIX CUCTEMAX
CBSA3H.
2 TlceBnociydaiiHble MOCIE10BATEIbHO- 4 4 6 24 38 |IIK-14, IIK-17
CTH B MHOTOKaHAaJIbHBIX CUCTEMAX CBA3H
Curnasibl ¢ pacIIipeHHEM CIIEKTpa.
3 Meronbl Opraiu3aluy KaHaJloB MHOXKe- 6 3 6 24 39 | IIK-14, IIK-17
CTBEHHOTO JI0CTyIa
4 CucteMbl MOOMIIBHOM CBSI3U U PaIUO- 6 0 6 24 36 | IIK-14, I1IK-17
JI0CTyTIA.
5 CIiyTHMKOBBIE CUCTEM CBSI3H. 10 3 0 8 21 |TIK-14, T1IK-17
6 Paguopeneitnble JIMHUU CBSI3U MPSIMO 0 10 0 8 18 |IIK-14, T1IK-17
BUJIUMOCTH
Hroro 3a cemectp 32 24 24 100 180
Hroro 32 24 24 100 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
s | i
= )
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
= i:
a o 2
~ S}
7 cemecTp
1 Metons! g poBoi [IpencraBneHue monocoBbIX cUrHaIOBKOMILIEKCHAS 6 [IK-14
MOJYJISILIUU B orubaronias. BekTopHoe npecTaBIieHne CUTHA-
MHOTOKaHAJIbHBIX naKBanpatypHblii MOLYAITOpMEKCUMBOJIBLHASI UHTEP-
IU(PPOBBIX CUCTEMAX ¢bepentust. Gunptp HalikBucra®opmupyromumi
CBSI3U. ¢buneTp HaiikBucra mis yerpanenus MCH®Ouznue-
CKHU-peann3yeMblil hopMupyomuii GuiabTp «npuno-
HsATOro KocuHyca»KBaapartypHas ¢a3zoBast MOLYISLIUS
(QPSK)CrpyxkrypHas cxema QPSK moxyssto-
paCnektp QPSK curnana. Monynsimust
1/4DQPSKOpToroHansHOe 4aCTOTHOE MYJIBTUTLICK-
cupoBanue nanabix (OFDM)
Hroro
2 TlceBnocnmy4aiiHble [IceBnocnyuaiinble IOCIEIOBATEIBHOCTH U UX CBOM- T11IK-14
MIOCJIEIOBATENIBHOCTU B | cTBaJIuHEIHBIE TOCIEA0BATENHOCTH MAKCUMAaIbHON
MHOTOKaHaJIbHbIX JUTHHBI (m-1iocienoBareiabHocTh)[locnenoBarenbHO-
cucteMax cBsizu Cur”ainel | ¢t [onga (g-nmocienoBarensHocTH). [locnenoBarens-
¢ pacmmpenueM crektpa. |Hoctu Kacamu (k-mocnenoBarenbHocTH). OpTOrOHAb-
Hasi Moyisausi/leMonysus (KoppensiuOHHbIN IpU-
€M) OPTOTOHATBHBIX CUTHATOBOIIEHKH TOMEXOYCTOM-
YUBOCTH MIPU KOTEPEHTHOM TIPHUEME
Hroro
3 Metoabl opranuzaiiud | MHOKECTBEHHBIN JOCTYN C YaCTOTHBIM pa3eiICHU- I1IK-14
KaHaJI0B eM.MHOKeCTBEHHBIN JOCTYII C BPEMEHHBIM pa3zelie-
MHO>KECTBEHHOTO HHUEeM.MHOXECTBEHHBIN TOCTYN C KOAOBBIM pa3zelie-
JocTyna HUEM.MHOXXECTBEHHOH NOCTYIl C OPTOrOHAJIBHBIM 4Ya-
CTOTHBIM MyabTHILIeKCHpoBaHueM (OFDMA).
Hroro 6
4 Cuctembl MmoOunbHOM | Kanan nepenaun nanneix .KananbHoe KogupoBaHH- 6 I1IK-14
cBsi3u M panuonoctyna. | e.JlomexoycroitunBoe komupoBanue.l{ndpoBoii kanan
CBSI3H.
Hroro 6
5 CniytHukoBbIe cucTeM | CIIyTHUKOBBIE CUCTEMBI CBSI3U C UCIIOJIb30BAHUEM 10 |IIK-14
CBSA3H. reOCTAIlMOHAPHBIX PETPaHCIATOPOB. CITyTHUKOBBIE
CUCTEMBI CBSI3H C UCTIOIb30BAHUEM HEreoCTallMOHAp-
HBIX peTpaHcisITopoB. CryTHHKOBBIE OpOUTHICHCTE-
MbI cBsi3u Upuanym, I'mobain ctap u ap.Onekrpomar-
HUTHAas COBMECTUMOCTb B CIIyTHUKOBOM CUCTEME CBS-
31
Hroro 10
Hroro 3a cemectp 32
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HayuMeHOBAaHME TUCIUILIMH U3y4eHne 00eCTIeUNBAONINX U 00ECTICUNBAEMBIX UCIIUILUTHH
1 2 3 4 5 6
[IpenmecTByronye AMCUUIUINHBI
1 OOGmiast Teopusi CBA3U +
2 OCHOBBI TOCTPOCHHUS NHPOKOMMYHH- .
KaIlMOHHBIX CUCTEM U CETeH
3 Papuonepenatomue ycTpoiicTsa cu- N N N N N N

CTCM pAaaUOCBA3U U PaIOA0CTYIIa

[Tocnenyromue TUCIUIIITUHBI

1 CeTu CBSI3M U CUCTEMbI KOMMYTAIIU + + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX NIPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIHUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

TUMI
§ Bunwl 3ansatuit
= ; 3 S S DOopMBI KOHTPOJIS
5 £ y = o p P
2 = g S Z
<z = = @)
TIK-14 + + + + JlomaliiHee 3agaHue,
KoncnekT caMonoaroToBky,
Otuet o nmabopaTopHOii pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect, Pedepar
IIK-17 + + JlomaliHee 3a1aHue,
Koncnekr caMonoaroToBkH,
Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect, Peepar
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHBIX paboT

Haspanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padoT

q
dopmupyembie
KOMIIETEHIIUU

TpynoeMKocCTb,

7 cemecTp
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1 Meronb! g poBoi OFDM Monymnsius T1IK-14
MOJIYJIALINY B Hroro
MHOTOKAaHAJIbHBIX
IU(POBBIX CUCTEMAX
CBSI3H.
2 IlceBnociy4aiiHbie [Ipouenypa yactotHoM cunxponuszanuu B OFDM cu- 6 [1IK-14
IIOCJICZIOBATEIIBHOCT B | CTEMAax CBSA3H
MHOT'OKaHaJIbHBIX Wroro 6
cucrtemax cBsizu CUrHaJbl
C pacLIMpEHUEM CIIEKTpa.
3 Metozp! opranuzanu | MeToJ MHOKECTBEHHOT'O JOCTYIIa C YaCTOTHBIM pas3- 6 [1IK-14
KaHaJIOB nexenueM kaHaioB OFDMA
MHOKECTBEHHOTO Hroro 6
JnocTyna
4 Cucremsl MmoOunpHOU | [Ipouenypa sxBanaitzupoBanus B OFDMA 6 [IK-14
BS3U U pajiu TyIa.
CBSI3U M PalMOJOCTyIa Wroro 6
Hroro 3a cemectp 24
8. IIpakTHYeckHe 3aHATHA (CEMUHAPDI)
HanmMeHoBaHue NpakTUYECKUX 3aHATUH (CEeMMHApOB) NpuBeaeHO B Tabuuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHI (CEMHUHAPOB)
o L=
= 2 =
3 s 5
Z = 5
HasBanus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
= o, =
a o 2
= Sl
7 cemecTp
1 Metons! g poBoi KBagpaTtypHoe npeacraBiieHUE Y3KOMOJIOCHOTO CUTHA- 4 [1K-14,
MOZLYJISILIUNA B J1a, KBaJlpaTypHbIA MOAYJIATOP. MHOIOITO3UIIMOHHAS [K-17
MHOT'OKaHAJIbHBIX KBaJparypHas MOLyAnus. OpTOroHaJIbHOE YaCTOTHOE
IU(PPOBBIX CUCTEMAX MyJbTUILIEKCHpoBaHue JaHHbIX (OFDM)
CBSI3H. Hroro
2 IlceBnociyyvaitHbie JIuHeiiHbIe MOCIEeN0BaTEIbHOCTH MAKCUMAIIBHOM JIJTH - [1K-14,
HOCJIeIOBATENILHOCTU B | HBI (m-niocienoBatenbHocTH).IlocnenoBarensHocTu IIK-17
MHOTOKaHAJIbHBIX lonpa (g-nocnenoBarensHocT).. IlocnenoBaTenbHO-
cucremax cBs3u Curnansl |cti Kacamu (k-nocnenoBarensHocTr). OpTOroHanbHast
C pacIUIMpEeHUeM CIeKTpa. |Moayasius.JleMonynsaus (KOppensiiMOHHbIA TPUEM)
OpPTOrOHAJIBHBIX CUTHAJIOB.
Hroro 4
3 MeTtozp! opranu3anuyd | MHOKECTBEHHBIN JOCTYN C BpEMEHHBIM Pa3/IEICHHU- [IK-14
KaHaJIOB eMMHOXECTBEHHBIN TOCTYII ¢ KOAOBBIM Pa3JeIICHU-
MHOXXECTBEHHOI'O eMMHO0KECTBEHHOM TOCTYII C OPTOrOHAJIbHBIM Ya-
JIoCTyna ctotHbIM pazaenenuem (OFDMA
Hroro 3
5 CniytHuKOBBIE cucTeM | CIIyTHUKOBBIE CUCTEMBI CBSI3U C UCIIOJIb30BAHUEM 3 [IK-14
CBSI3U. reoCTallMOHAPHBIX peTpaHcIATOpoB. CIyTHUKOBBIE
CHUCTEMBI CBSI3U C UCIIOJIB30BAHUEM HET€OCTAl[MOHAP-
HBIX peTpaHciATOpoB. CIyTHUKOBBIE OPOUTHI. DJIEK-
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TPpOMarouTHass COBMCCTHUMOCTD B CHYTHHKOBOﬁ CHUCTC-

M€ CBA3U.

Htoro

6 PaguopeneitHple TMHUA
CBSA3H IPSIMOU
BUJIUMOCTH

Tpacca PPJI npsiMmoii BUIMMOCTH, pPacCTOSTHUE MTPSAMOM 10
BUIUMOCTH. YUeT pedpaxiuu paguoBosH.Pacuer
CpeIHEeW MOUTHOCTH NPUHUMAEMOTO CUTHaja. Y4eT
penbeda MECTHOCTH IIPU pacdyeTe MHOKHUTENS 0CIal-

JICHHUA.

TK-14,
TK-17

Hroro

10

Hroro 3a CEMCECTP

24

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIINY TIPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
3 =
) O =
Bunasr camocTosTensHOM & > O
HasBanus pasnenos = =2l @OopMBbI KOHTPOJIA
6 Q = O
paboThI 8 s 2
=8 g =
a e g
= S
7 cemecTp
1 Metons! g poBoit OdopmiieHre 0TYETOB T10 12 |IIK-14, Otuer 1o 1aboparopHOH
MOJYJISILIUA B J1abopaTOpHBIM paboTam IK-17 pabore, TecT
MHOTOKAHAJTbHBIX
orokatar Wtoro 12
U POBBIX CUCTEMAX
CBSI3U.
2 IlceBnociyyaitHbie [TpopaboTka TeKIHOHHOTO 12 |TIK-14, Ompoc Ha 3ausTusAx, OT-
MOCJIEIOBATEILHOCTH B Marepuala [K-17 YeT 1o JabopaTopHOi pa-
MHOFOKaHaJIBHLDé OdOpMIEHHE OTUETOR 11O 12 oore, Tect
cucreMax cssu CHrHANBIL | o~ OPATOPHBIM PaBoTam
C pacCIIUPEHUEM CIIEKTpA.
Hroro 24
3 Meronb! opranuzanuu | [IpopaboTka JICKITMOHHOTO 12 |IIK-14, KoHcnexT caMmonoaroros-
KaHaJIOB MHOXKECTBEHHOTO | MaTepuasa IK-17 ku, OTueT no JabopaTtop-
flocTyna OdopmiieHre 0TYETOB 110 12 HoH paGore, Tect
JabopaTopHBIM paboTam
Hroro 24
4 CrucreMbl MOOMIIBHON [IpopaboTka TeKIHOHHOTO 12 |IIK-14, KoHcnexT caMonoaroros-
CBSI3M Y PAIHOJIOCTYIIA. Marepuaia [IK-17 ku, Onpoc Ha 3aHATHIX,
OdopmieHne 0T4ETOB IO 12 OTgeT Hf)r n1abopaTopHoi
T T
JabopaToOpHBIM paboTam pabote, 1ec
Hroro 24
5 CnytHukoBble cucteM | Hamucanue pedeparon 8 |IIK-14, Pedepar, Tect
CBSI3U. Hroro 8 [K-17
6 Paguopeneitnpie TMHUK | BeIoJIHEHUE KYpCOBOTO 8 |IIK-14, Onpoc Ha 3aHaTusx, Ot-
CBSI3U TIPSIMOY BUIUMOCTH | TIPOEKTa / KypcoBOi pabo- [K-17 4eT 110 JJabopaTopHOil pa-

ThBI

oote, Tect
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Htoro 8
Hroro 3a cemectp 100
IloaroroBka u caada K3a- 36 DK3aMeH
Me€Ha
Htoro 136
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
JlomamHee 3aganue 10
KoncnexT camomoaroros- 4 4 12
KU
Ornpoc Ha 3aHATUAX 12
OtyeTt no nabopaTopHO 12
pabote
Pedepar 12
Tect 12
Hroro makcumyM 3a nepu- 23 23 24 70
on
OK3amMeH 30
Hapacratomum urorom 23 46 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaabHOM CyMMBI OaiToB Ha gaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT 2

11.3. Ilepecder cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0aIjIOB B TPAAMLIMOHHYIO U MEXYHApOIHYIO OLICHKY IPEJCTABIEH B TaOIuLe

11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
JK3aMeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Iudposas MmoOWIBbHAS PaaHOCBA3b: YueOHOE mocodue /s By3oB / B. A. I'ankuH. - 2-¢ u3n.,
nepepad. u pom. - M. : T'opsiuast nmunus - Tenexowm, 2012. - 592 c. (nanuuue B Oubnuorexke TYCYP - 40
9k3.) (Hanmuue B Oubmoteke TYCYP - 40 5k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Bonxo JL.LH., u np. Cucremsl mudgpoBoi pagnocss3u: Y4ebH. mocodue. - M.: Dko-Tpenns,
2005. — 392¢ (nannuue B 6ubmotexe TYCYP - 42 5k3.) (Hanuuue B Oubmuoreke TYCVYP - 42 xk3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Cucremsl paguoaoCcTyma [DIeKTpOHHBIN pecypc]|: YdueOHo-MeTonnueckoe mocooue s mpak-
TUYECKHX 3aHATHH U camocTosTensHol pabote / Bepumuun A. C., Joarux . A. - 2012. 24 c. - Pexxum
noctyma: http://edu.tusur.ru/publications/2573 (mara obpamenus: 22.07.2018).

2. KocMmuyeckue M Ha3zeMHbBIE CHCTEMbI PAJMOCBSI3M M TeJIEBEIIaHUs [DIEKTPOHHBIM pecypc]:
MeTtoanyeckue yka3zaHusi 1O BBINOJHEHHIO KypcoBoi pabGoTsl / Bepmmuun A. C., DpasineeB XK. T. -
2012. 62 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1694 (nara obpamenus: 22.07.2018).

3. Cucremsl paguo0CTyIa [DIeKTpOHHBIN pecypc]: YueOHo-MeTommyeckoe mocodue ajs aado-
paropubix pabot / Homrux . A. - 2012. 16 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/2572
(mara obpamenus: 22.07.2018).

4.  OcHOBBI IOCTPOEHUSI CUCTEM OECIPOBOAHOTO HIMPOKOIOIOCHOTO JOCTYTA [DNEeKTPOHHBIHN pe-
cypc]: YuebHo-metoauueckoe nmocobue s gadopatopHbix padot / Kprokos f. B., Poroxxuukos E. B.,
[Mubensryt A. A. - 2015. 49 c. - Pexxum nmoctyna: http://edu.tusur.ru/publications/5107 (mata oGparue-
Hus: 22.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIs JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YKCia JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OpMaXx,
aIalITHPOBAHHBIX K OTPAaHHYCHHUSIM UX 37I0POBbS M BOCIIPHUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIMYECHHBIM HIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpo¢eccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

1. Tlpu w3y4eHWH OUCHUIUIMHBI PEKOMEHIYETCS HCIOJBh30BaTh 0a3bl MAaHHBIX W MH(OpMAIH-
OHHO-CIIpaBOuYHbIE cHcTeMbl, K KoTopbiM Yy TYCVYPa ectp noctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI
VYyeOnas aymutopus «BeraucauTenbHbIi 3am» / KoMInbloTepHbIi Ki1ace
yueOHast ayTuTOpHsl ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -

BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 318 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- Jlocka mapkepHasi;
- DKpaH Ui IPOEKTOpa;
- 8 pabounx cranmnwmii Ha 6a3e mporeccopoB AMD Athlon IT X2;
- 2 pabounx cranuii Ha 6a3e mporeccopoB Core 2 Duo;
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecto npenogaBares.
[IporpamMmMHoe obecnieueHue:
- 7-Zip
— ARM Microcontroller Development Kit (MDK)
— Adobe Acrobat Reader
— Altera Quartus Prime Lite Edition
— Far Manager
— Microsoft Windows 7 Pro
— Microsoft Windows 8.1 u Hike
— Mozilla Firefox
— Mozilla Thunderbird
— Net-Simulator
— PTC Mathcadl13, 14
— Qt Framework (Open Source)
— Qucs
— ScicosLab
— Scilab
— The Network Simulator - ns-2
— Tracker PDF-XChange Viewer
— WinDjView
— XnView

13.1.3. MaTepuaJibHO-TeXHHYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaToOpHbIX padoT
VYuebnas aymuropus «L{udposas cBa3b» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpus ISl IPOBECHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BEJICHHS 3aHATUI 1a00paTOpPHOTO THIIA
634034, Tomckast obnacts, . Tomck, Bepmmnuna ynwuia, 1. 47, 309 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:
- 10 pabGouux cranmuii Ha 6a3e nporeccopos Intel Core 15;
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- Jlocka MmarHUTHO-MapkepHas Brauberg;

- Otnagounsie matel DEO-NANO na 6a3e [TJIUC Altera Cyclone IV (4 mt.);

- Otmagounsie wiatel DEQ-CV-board na 6a3ze ITIJIUC Cyclone V (6 mir.);

- Croiiku ¢ TenekoMMyHHKalnoHHBIM obopynoBanueMm "TETRA" (o6opynoBaHue TpaHKUHTOBOM
OecTpOBOHOM CBSI3M) C CHCTEMOU MUTAHUS U BEHTHIISALINU;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

- 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

— LibreOftfice

— Mathworks Matlab

— Microsoft Office 2010 u HUXKE

— Microsoft Windows 8.1 u Hike

— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl3, 14

— Qt Framework (Open Source)

— Qucs

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer

— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yYeOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast Mme0Oerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro ooecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;
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- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U HHBAJIHMJIAMU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXCs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYyBETUUUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBBIE 3aaHUA
MHO)KCCTBGHHOI?I I[OCTYH C OpTOFOHaJ'H)HBIM JaCTOTHBIM pasneneHHeM, YCJ'IOBI/ISI OTCYTCTBI/ISI MCK-
KAHAJIBHBIX [IOMEX:

1) Ka)KI[LIf/'I KaHaJI BSACT ICpeaavy Ha NMOJHCCYIIUX B BBII[CHCHHOﬁ IMOJIOCE 4aCTOT, YCIIOBUEM OT-
CYTCTBHA MCKKAHAJIbHBIX IMTOMEX SABJIACTCA OPTOTOHAJIBHOCTD IMMOJHECYIHUX B BBI}IGJIGHHOﬁ CHUCTEMCE II0JIO -

C€ 4acCToT

2) Ka)KI[LIﬁ KaHaJI BSACT ICpeaavy Ha MOJHCCYIIUX B BBI,Z[CHCHHOﬁ MOJIOCE 4aCTOT, YCIIOBUECM OT-
CYTCTBHA MCKKAHAJIIBHBIX ITOMEX SABJIACTCA q)HHI)TpaHI/ISI KaHaJIbHBIX CUT'HAJIOB I10 YaCTOTCE,

3) Kaxnapiii kaHan BeeT mepeady Ha MOJHECYIINX B BBIICIEHHOHN MOJI0CE YacTOT, YCJIOBUEM OT-
CYTCTBUSI MEKKAHAJIbHBIX MIOMEX SIBJISIETCS BBEJIEHUE 3alIUTHOrO uHTepBana B OFDM cumBon;

4) Ka)KI[LIﬁ KaHaJI BSACT ICpeaavy Ha NMOJHCCYIIUX B BBII[CHCHHOﬁ IMOJIOCE 4aCTOT, YCIIOBUEM OT-
CYTCTBHA MCKKAHAJIBHBIX IMTOMEX ABJIACTCA BBEACHUE 3allIMTHOTO MHTEpBAia 110 4aCTOTEC

KBaL[paTypHoe NPEACTABJICHHUC Y3KOIIOJIOCHOI'O CUTHAJIA:

1) S(t) = i(t)cos(wt) —q(t)sin(wt), rme i(t) u q(t) MEIIEHHO MEHSIOMUECS aMIUTUTYIbl, COOTBET-
CTBEHHO cuH(pa3HAs U KBaJ[paTypHas

2) S(t) = A(t)cos(wt), Tme A(t) meficTBUTENbHAS MEIJICHHO MEHSIOMIASACS aMILTATY/Ia

3) S(t) = i(t)cos(wt) —q(t)sin(wt), rae i(t) u q(t) KOMIJIEKCHbIE MEIJIEHHO MEHSIOITUECS aMILIH -
TYyJbl, COOTBETCTBEHHO, CUH(}a3Has U KBaJIpaTypHas

4) S(t) = i(t)cos(wt) rae i(t) KOMIIIEKCHAs MEATICHHO MEHSIOIIASACS aMILTUTYa
Onpenenenne OFDM cumBona:

CornacosaHa Ha noptane Ne 40107 13



1) duckpetnbie otcuetsl OFDM cuMBomna SIBISIIOTCS PE3YJIbTaTOM BBIOJHEHHUS 0OpaTHOTO JHC-
KpeTHOTO nipeodpazoBanusi Pypbe, B KOADHUIIMEHTH KOTOPOTO OTOOPaKEHBI CHMBOJIBI COOOIIICHHMSI

2) Huckpetnbie orcuetsl OFDM cumBoOMa SBISIFOTCS PE3YJABTATOM BBITIOTHEHUS MIPSMOTO JUCKPET-
HOTO npeoOpazoBanus Oypbe

3) duckpetrnsie orcuetsl OFDM cuMBoOa SIBISIOTCS PE3yabTaTOM BBIIOJIHEHHUS IPSIMOTO AUCKPET-
HOTO TpeoOpazoBaHusi Pypre,B KOADGUIIMEHTHI KOTOPOTO OTOOPAKEHBI CUMBOJIBI COOOIIICHHS

4) MuckpetHsie orcueTsl OFDM cuMmBoNa SIBISIFOTCS pe3y/IbTaTOM BBIMIOJTHEHUSI OOPAaTHOTO JUC-
KpeTHoro npeodpazoBanus Oypoe
CuMBOJI MOAYJSIIMH B IM(PPOBBIX KaHAJIAX CBS3M...:

1) OnpeneneHHpIii HA KOHEYHOM MHTEPBAJIe BPEMEHU CUTHAJ, IEPEHOCSIITUN OUTHI COOOIICHUSI.

2) OmnpeneneHHbIN HA KOHEYHOM MHTEpPBaJIe BPEMEHU CUTHAJI, B TTapaMeTpbl KOTOPOTO OTOOpaxke-
HBI (3aMuCcaHbl) OUTHI COOOIICHMS.

3) TpancnoOpTHBIN CUTHAJI, TIEPEHOCAIIMNA HHPOPMAITUIO

4) buTOBBIH CUTHAN, IEPEHOCAIINI COOOIIECHHE
Kakumu napamerpamu omnpenensercs Tpedyemast ojoca NponyckaHus Hu(poBOro KaHaua CBsI3U:

1) CxopocTsio niepeaaun HHGOPMAITHH
2) CkopoCThIO Niepeaud HHPOpMAIMK U CKOPOCTHIO KaHAJIBHOTO KOIMPOBAHUS
3) CKopOCThIO KaHAJIBHOTO KOJIMPOBAHUS

4) CKOpOCTBIO TIepe/laurd CHMBOJIA MOTYJISIITUN
Kaxomy ycnoBHIO TOJKHBI yIOBIETBOPATH T€HEPUPYIOIINE OJTMHOMBI M-110C/I€10BAaTENIbHOCTH:

1) OpToronansHOCTH
2) [TomuHOMBI TOJIKHBI OBITH TPOCTHIMU
3) CremneHs nonmHOMa JIOJDKHA OBITH PaBHA JJMHE PETHCTPa CBUTA

4) Koa¢ppunueHTs NOIMHOMA MOTYT IPUHUMATH 3HaueHus 0 wiu 1
[[I1pOKOIOIOCHBIE CUTHAJIBI 3TO:

1) CurHasbl s KOTOPBIX MPOM3BEACHHUE IIMPUHBI CIIEKTPa Ha WHTEPBAJ OMPEICIICHUS HAMHOTO
0OJIBIIIE SIUHULIBI

2) CurHansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH HecyleH
3) Curnainsl ¢ LIMPUHOM CIIEKTpa CPAaBHUMOM € HECyIEN

4) Curnansl ¢ BBICOKOH CKOPOCTBIO Nepeaau nHPOopMaluu
[II1poKOIIOI0CHBIE KaHAJIBI CBSI3U 3TO:

1) Kanasnb! ¢ mmpuHO# cieKTpa CUTHaJIa HAMHOTO OOJIBIIEH CKOPOCTH Mepeaadn nHpopMarmu

2) Kanaspl ¢ mmprHOM CIIEKTpa CUTHAJIA HAMHOTO OOJIBITICH HEeCyIen
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3) Kanasnbl ¢ mmpuHO# cieKTpa CUTHAJIa CPaBHUMOM C HECYIIEH

4) Kananbl ¢ BBICOKOW CKOPOCTBIO Mepeaur nHOopMaIuu
Kak ompenensiercst CKOpoCTh KaHAJILHOTO KOIUPOBAHUSI:

1) CxopocThb, ¢ KOTOPOI1 IepenaroTCss CUMBOJIBI KOZIa

2) CkopocTh, ¢ KOTOPO# KOZIep TeHepUpyeT OUTHI KoJa

3) CkopocTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TIOCIIE KOAUPOBAHHUS

4) OTHOIIEHUE CKOPOCTH Tepeiaud HHYOpMAIMK K CKOPOCTH Mepejayl CUMBOJIOB Koza

C KaKkoil 1IeJIbI0 B CUCTEME CBSA3H C BPEMEHHBIM YIUIOTHEHUEM KaHAJIOB MAKEThl MOOMIIBHOM CTaH-
IIUHM BBOJAWTCS 3aIUTHBII HHTEPBAI:

1) Ycrpanenust MeKCUMBOJIBHON MTOMEXHU

2) Ilepenaum cimy»’eOHBIX KOMaH/I

3) CunxpoHu3anuu

4) YcrpaHneHusi MeKKaHAJIbHOU TTOMEXHU
Kak onpenensercs ckopocThb nepenaun HHGOpMaImu

1) CxopocCTh, C KOTOPO# MepeaaroTcs OUThI
2) CkopOCTh, C KOTOPOI UCTOYHUK T€HEPUPYET OUTHI COOOIIIECHUS
3) CxopocCTh, C KOTOPO# mepenatoTcs OUTHI COOOIIEHUSI TOCIIe KOTUPOBAHUS

4) CKopOCTh, C KOTOPOH TIEPEIatOTCsI CUMBOJIBI MOTYJISITUN
MHo0XeCTBEHHBIH A0CTYyII C KOAOBBIM Pa3ICJICHUCM, CHOC06 YCTpaHCHHUA MCKKAHAJIbHBIX IMTOMCX

1) KonoBble kaHaJIbl OPraHU3YIOTCS HA OCHOBE IIPUCBOEHUS KaXJAOMY KaHATy MHIUBUAYAIbHOIO
KOJia M KOKIBIN KOJ| IEPENAETCs IOCIEA0BAaTEIbHO BO BPEMEHH

2) KonoBble kaHabl OPraHU3YIOTCS Ha OCHOBE MPUCBOCHUS KaKJIOMY KaHAJTy WHIWBHIYaIHHOTO
KOZIa M KaXbIi KOJ IEPEAAETCA Ha CBOEU YaCTOTE

3) KonoBble kaHaJIbl OPraHU3YIOTCS HA OCHOBE IPUCBOEHUS KaXJAOMY KaHAJTy MHIUBUAYAIbHOIO
KOJIa U MEXAY KOJAMH BBOAMTCS 3aLUTHBIA HHTEPBAJ

4) KonoBsle KaHajbl OPraHU3yIOTCS Ha OCHOBE MPHCBOCHUS KAKJIOMY KaHAJly MHIWBHUIYaJbHOTO
KOJ1a, YCJIOBUEM OTCYTCTBHS MEKKaHAJIBHBIX ITOMEX SIBJIIETCSI OPTOTOHATBLHOCTH KOJIOB

MHOXeCTBEeHHBIH JOCTYI C BPEMEHHBIM pa3elIeHueM, CIoco0 yCTpaHEHUS MEeXKaHAJIbHBIX MO-
Mex:

1) ITonp30BaTenn Ha UHTEPBAJIE KaJpa BEAYT Iepeaady MoCIeq0BaTEIbHO
2) ITonp30BaTenu BeAyT Mepeaady Ha pa3HbIX 4acTOTaxX

3) KaxxnoMy nosbp30BaTeito B KaApe BBIACIAETCS BPEMEHHOE OKHO, B TEUEHUHM KOTOPOTO OH BEJET
nepenady, /Uls yCTPAaHEHUS] MEKKAaHAJIbHBIX IOMEX B KaKJIOM OKHE BBOJUTCS 3alUTHBIM WHTEpBaJ, B
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TEUEHHUH Tepeada He BeaeTCs
4) Ilonp30oBareny Ha MHTEpBaJe Kajpa BeAyT Iepenady MOocaeI0BaTeNbHO U B JJAHHBIE BCTABIISIOT
3alIMTHBIA UHTEPBAI
Kak onpenensercst CKOpocTb nepenayn HPOpMaLuu:
1) CxopocTh, ¢ KOTOPO# mepenaroTcst OUThI
2) CkopocTh, ¢ KOTOPOH UCTOYHUK T'€HEPUPYET OMTHI COOOIICHHS

3) CkopocTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TIOCIIE KOAUPOBAHHUS

4) CKkopOCTh, C KOTOPOH NEPEIat0TCsI CUMBOJIBI MOYJISIIUN
[II1pOoKOIIOIOCHBIE CUTHAJIBI:

1) CurHasbl s KOTOPBIX MPOM3BEACHHUE IIMPUHBI CIIEKTPa HAa WHTEPBA OMPEICIICHUS HAMHOTO
0OJIBIIIE SIUHULIBI

2) CurHansl ¢ LIMPUHOM CIIEKTPa HAMHOTO OOJIbIIEH HecyleH
3) Curnainsl ¢ LIMPUHOM CIIEKTpa CPAaBHUMOM € HECyIEN

4) Cursansl ¢ BBICOKOH CKOPOCTBIO Mepeaaur nHPOopMaLuu
st wero ucnonwszyercss OFDM-monynsiius:

1) st 60pBOBI ¢ MEKCUMBOJILHOW HHTEphEpeHITnEH
2) [t IOBBIMIEHUS JATBHOCTH PATHOCBS3U
3) st 60pbOBI C Y3KOIMOIOCHOM IMTOMEXOM

4) JInst CHUKEHUST BEIYUCIUTEILHOM CIIOKHOCTH
[Iponienypa 3xBanaii3upoBaHUsl B CUCTEMAX CBSA3U UCIOIB3YETCS IS

1) YrpaBneHust CKOPOCTBIO NIEPEIAU JaHHBIX

2) YcrpaHeHUs! UCKaKEHUM, BBI3BAHHBIX KaHAJIOM Iepeaaun

3) MynpTUIIIIEKCUPOBAaHUS MOJIb30BATEIbCKUX KAHAJIOB

4) [leTeKTUpOBaHUS HU3KOYACTOTHOM orubaromieit curaana

COBOKYMHOCTh TEXHMUYECKUX CPEJICTB M Cpelbl paclpocTpaHEHus, oOecleduBaronias nepenady
COOOIIIEHHI, HA3bIBACTCS

1) Cucrema nepenaun uHpopManuu

2) Cuctema nepeiauu cooOIIeHU I

3) Kanan nepenaun cooOmieHuit

4) Jlunus cBsi3u
C pocToM 4acTOTHI CUTHAJIA 3aTyXaHUE B JIMHUU CBS3H:

1) YMmenbmaercs
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2) He u3mensiercs

3) YBenuunBaeTcs

4) daykTyupyer
KagecTBo nepenaun curHanoB nepenavd JaHHBIX OIICHUBAIOTCS:

1) UckaxxerussmMu (opMbI CUTHAJIOB
2) OTcyTcTBHEM HCKaXEHHUS B IPUHATON HH(pOpMaLun
3) UucnoMm ommbOK B MPUHATON MHPOpMAITIH

4) MOIIHOCTBIO TPUHSATOTO CUTHAJA
JyniekcHo nepenayu CBA3bI0 Ha3bIBACTCH:

1) OcymecTBisieTcs nepeiaya CUTHaJIOB B O/IHOM Mape MPOBOJHUKOB B OJJHOM HampaBiIeHUH

2) OcyuecTBisieTcs epefaya CUTHAIOB B OHOM HalpaBiICHUU B YETHIPEXIIPOBOAHOM JIMHUU CBS -
31

3) OHOBpEeMEHHOM Tepeaayy CUTHAIOB MeXAy aOOHEeHTaMH B 00OMX HalpaBlICHUSX, T.e. KaHaJ
CBSI3U JIOJKEH OBITh JBYCTOPOHHETO JEHCTBHSL.

4) TloouepenHas mepenavya CUTHAIOB B 000MX HAINPaBICHUAX
VYBenudyeHue MHACKCa KBapaTypHOU MOAYIIALIMY IPUBEIET K:

1) K yBenuueHnto CKOpOCTH Mepeiaul U BO3pacTaeT BEPOSITHOCTh OIIUOKH .
2) K yMeHbIIEHHIO BEPOSATHOCTH OIINOKU
3) K yMeHbIIEHUIO CKOPOCTH NIEpeaaun

4) Hudero He U3MEHUTCS

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

KBaznparypHoe npeacTaBieHne y3KOIMOJ0CHOTO CUTHAJA, KBaApaTypHask MOy ISLUS.

MHoOrono3unuoHHas KBaJApaTrypHas aMILUIATyHast MOLYJIALUA.

YacroTHas MaHUMYIALKS ¢ MUHUMaJIbHBIM ciBUromM MSK.

Monymsius n/4DQPSK.

OpToroHagbHOE YaCTOTHOE MYJIbTUIIEKCHpoBaHue naHHbIX OFDM.

OFDM monynsuusi, TUKINYeCKUi npepuke

MeTtoap! oprann3anusl KaHaJIOB MHOKECTBEHHOT'O JTOCTYTIA.

YacToTHOE HE OPTOrOHAIBHOE YINIOTHEHUE KAHAJIOB, 3aIlUTHBINA HHTEPBAJL.

BpeMeHHOe yIuIOTHEHNE KaHAIIOB, 3allUTHBIN NHTEPBAJL.

YacroTHOE OpTOrOHaNBHOE yIUIOTHEHHE KaHainoB OFDMA.

KomoBoe yrimoTHeHne KaHaIo0B, 0000IIEHHAs CTPYKTYpa.

HIupokononocHsle KaHaibl cBs3u. LllupokonosocHsle curHaibl, 0aza curHana, Kod3(GQUIMEHT
pacuIMpeHus CIIEKTpa.

[IceBnocmyuaiiHble Mociiea0BaTeNbHOCTH, aNroput™ ¢opmupoBanus auHeinsix IICII, ctpykTyp-
Has cxema reHepatopa auHeinoi I1CII.

Hemuneiinsie IICII, ctpykTypHas cxema reneparopa HenuHelHou [ICII ¢ BHemHel 1 BHyTpeHHEN
JIOTUYECKON (PyHKIHEH.

JInneiinble IICIT makcuManbHOM UIMHBI, CTPYKTypHas cxema reHeparopa M-mociienoBaTellbHO-
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CTH.

[TpyHLIMIT TOBTOPHOTO MCHOJIL30BAHUS YaCTOT B COTOBBIX cHCTeMax CBs3U. J[yIUIEKCHBIN pexum
paboTHI.

Cucrema TtpankoBoi cBsizu TETRA. Bpemennas crpyktypa rpymnmoBoro noroka. O0oOmeHHas
CTPYKTypa KaHaJja.

Cucrema MOOMIIBHOM CBSI3U C KOJIOBBIM pazjenieHneM kanaimoB. Ctangapt [S-95 O6mias xapakre-
PUCTUKA CUCTEMBI, TEXHUUYECKHUE apaMeTPhI.

Crannapt [S-95. bazoBas crannus. Aacam6au koqupyromux [1CIT n ux HazHaueHue.

Crangapr IS-95. CocTaB, Ha3HAUECHUE W OpraHU3aIUs KOJOBBIX KaHAJIOB 0a30BOM CTAHIUU.

" LTE — MeTo[I OpraHu3aliy KaHAJIOB MHOYKECTBEHHOTO HOCTYIIA, CTPYKTYpa Kaapa tuma 2 (TDD),

CJIOTBI, CyO(ppeiMBbI.

LTE — Hucxomsmuit kanan (Downlink), ¢pusznueckue kaHaibl, pecypcHasi CETKa, peCypcHbIe 0J10-
KH.

LTE — sucxomsmuii kanain , popmupoBanne OFDMA cuMBos1a, OCHOBHBIE TIPOLICTYPHI.

LTE — Bocxopsmmii kanain , popmupoBanne SCFDMA cumMBoIa, OCHOBHBIE ITPOLIETYPHI.

14.1.3. Tembl JOMAIIHUX 3aJaHAN
Pacuer nponyckHol ciocoOHOCTH 1TM(POBOro KaHasla CBSA3U € 3aJJaHHBIMU ITapaMeTpaMu
Pacuer cniektpasibHOI 3(h(hEKTUBHOCTH CUCTEMBI CBSA3H C OPTOrOHAJIBHBIM YaCTOTHBIM pa3/ieIeHu -
€M KaHaJIOB C 33JaHHBIMU ITapaMeTpaMHu
Pacuer ¢unbrpa HalikBucTa ¢ 3a1aHHBIMU TapaMeTpamMu
PopMHUpOBaHUE TICEBOCIYYATHON M-ITIOCIEA0BATEILHOCTH C 3aJaHHBIMH IIapaMeTPaMHU
Pacuet BepossiTHOCTH OUTOBOM OIIMOKH [JIsI MHOTOIIO3ULIMOHHOM KBapaTypPHON MOYIALIUN

14.1.4. Tems1 pedepartoB

Cucrema tpankoBoii cBs3u TETRA, opranu3zanusi kKaHaJIOB MHOKECTBEHHOTO JI0CTYIIA.

Cucrema coroBoi cBsiz3u GSM, opranusanys KaHaJ0B MHOXKECTBEHHOTO JTOCTYIIA.

Cucrema cotoBoit cBsi3u ctangapra [S-95, opranuzanus kaHaa0B MHOXKECTBEHHOTO JTOCTymna 6a30-
BOW CTaHUUH.

Cucrema coToBO cBsi3u craHaapta IS-95, opranuszanus KaHaJIOB MHOXKECTBEHHOT'O JIOCTyNa MO-
OWJIBHOM CTaHIIUU.

MobunbHas cucrtema cBs3u UMTS, cuctema pagunonoctyna UTRAN, opranuzamust KaHajJoB MO-
OUITBHOIM 1 6a30BOM CTAHIIHIA

Cucrema nepcoHaabHOM KocMHuueckon cBs3u «GlobalStary, opranuzanusi KaHaJIOB JI0CTYIIA.

Cucrema LTE, Hucxomsue kanansl pusnueckoro ypoBHs, popmupoBanune OFDMA cumBoOJIOB.

Cucrema LTE, Bocxonpsmue kanaibl ¢puzndeckoro ypoBHs, popmupoanrne SCFDMA cuMBoJIOB.

14.1.5. Tembl OIPOCOB HA 3aHATHUAX

[lceBnocayualinble MOCIEIOBATEIbHOCTU U UX CBOMCTBA

Jlunelinbpie mocnen0BaTeIbHOCTH MaKCUMAIIBHON JUTHHBI (M-TTOCTIEA0BATEILHOCTH)

[TocnenoBarensHOCTH [0Na (g-11OCIEA0BATENBHOCTH).

[TocnenoBarenpHOCTH Kacamu (k-mmocnenoBaresHOCTH).

OpToronanbHas MOIYJISALIMS

Hemonmyrnsnust (KOppeIsSIIMOHHBIN MPHUEM) OPTOTOHAIBHBIX CUTHAJIOB

OLIeHKM TOMEXO0YCTONYMBOCTH MPU KOT€PEHTHOM MpUEME

Kanan nepegaun 1aHHBIX .

KananbHOe KonupoBaHue.

IToMexoycTOMYNBOE KOTMPOBAHHUE.

[ludpoBoii kaHas CBSI3H.

CIyTHHUKOBBIE CHCTEMBI CBSI3U C MCIOJB30BAHHEM T'€OCTAIIMOHAPHBIX PEeTpaHCisATOpoB. CIyTHH-
KOBBI€ CUCTEMBI CBSI3U C HCIIOIb30BAHUEM HET€OCTAIIMOHAPHBIX PETPAHCIAATOPOB. CITyTHUKOBBIE OPOUTHI

Cucremsl cBsizu Upuanym, [noGan crap u ap.

DNEeKTpOMarHuTHasi COBMECTUMOCTh B CITyTHHUKOBOW CUCTEME CBSI3U

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
Monens nudpoBoro KaHaa CBSI3M.
KommekcHoe npescTaBieHne CUrHaIOB, KOMIUIEKCHAsE OruOaromast.
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BekTopHoe npecTaBiieHue CUrHala, KBaApaTypHbIA MOIYJISATOP.
MexcumBoinbHas uHTepdepennus, uibtp HaiikBucTa.

OFDM mopaynsiusi.

MHOXeCTBEHHBIN TOCTYTI ¢ YaCTOTHBIM pazaenenueM (FDMA).
MHOKXEeCTBEHHBIN JOCTYI C BpEMEHHBIM pasjeieHueM kaHainos (TDMA).
MHOXeCTBEHHBIN TOCTYT ¢ KOMOBBIM pazaenenueMm (CDMA).

MHOKECTBEHHON JOCTYI ¢ OPTOTOHAIBHBIM YacTOTHBIM pazaeneHueM (OFDMA).
OO01ast XxapaKTEpUCTHKA CUCTEM MOOMIIBHOM CBSI3U BTOPOTO MOKOJIECHUS.

OO011ast XxapaKTepUCTUKA CUCTEM MOOHMIBHON CBSI3U TPETHETO MOKOJICHUSI.

OO01ast XapaKTepUCTHKA CUCTEM MOOMIIBHOMN CBSI3U YETBEPTOTO IMOKOJICHHUS.

14.1.7. Tembl J1a0opaTOpHBIX padoT
OFDM Monynsauust
MeTton MHOKECTBEHHOTO AOCTYIIA ¢ YaCTOTHBIM pazfesieHneM kaHanoB OFDMA
ITpouenypa sxkBanaiizuposanus B OFDMA
[Ipouenypa yactorHol cuuxponusanuu B OFDM cucremax cBszu

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bupl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLIXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MIpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas TPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH
ammapata 3a4ery
C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO pOBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOM (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluiam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTCHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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