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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MopneanpoBanue cucreM 0eclipoOBOIHOM CBSI3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

HanpasnenHocts (mpoduis) / cnenupanuzanus: CucreMbl paAnoCBs3U U PaMOA0CTyIA

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 4

CemecTtp: 8

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 8 cemectp Bcero Enununner
1 Jleknuu 22 22 JacoB
2 JlaGoparopHbie pabOThI 32 32 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocrosTenpHas paboTa 54 54 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

Ox3ameH: 8 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

PazpaboTuuk:
Houent xag. TOP E. B. PoroxxuukoB

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

JlouieHT Kadeapsl TeIeKOMMYHHUKA-
1ui 1 ocHOB paguotexHuku (TOP) C. U. boromosnos

JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) K. 1O. ITonosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

Huctununa «MoaenupoBaHHe CHCTEM O€CIIPOBOIHON CBS3MY SBIISCTCS BAKHOW TUCIUTIIIMHON B

o0mienpoeCCHOHANBPHON  MOATOTOBKE TUIUIOMHUPOBAHHOTO CIHEIUAINCTAa MO0 HAIPABICHHUIO
11.03.02, UupoxoMMyHUKAIIUOHHBIE

TEXHOJIOTUH U CUCTEMBI CBsI3U, CUCTEMBI PAIMOCBS3U U PAIUOI0CTYIIA, TO3BOJISIOIIEH

00y4YUTHh CTYJICHTOB NMPHUHIMIIAM W OCHOBHBIM METOJAaM MOJICIIMPOBAHMS COBPEMEHHBIX CETCH U
CUCTEM

TeleKoMMYHUKauid. OCBOUTH 0OIIHE TEOPHUH TIEPEJauil CUTHAIOB B YCIIOBUSAX MHOTOJTYYEBOTO Ka-
Haa

pacrpoCTpaHeHHs] CUTHAJIOB, TEOPUIO MU(PPOBOH 00paOOTKH CUTHAIOB, METOJIaM aHAIN3a U CHH-
Te3a

CEeTeH CBsI3M, KAUECTBECHHBIC MTOKA3ATEIN M ITOKA3aTe)IH HAJAC)KHOCTH (PYHKIIMOHUPOBAHUS CHCTEM.

B npouiecce n3ydeHus qUCIUILTUHBI CTYACHTHI MOJIYYal0T 3HAHUS U HABBIKH, HEOOXOIUMBIE IS

MIPOSKTUPOBAHUS U IKCILTyaTaIlliU COBPEMEHHBIX TEJICKOMMYHHKAIIMOHHBIX CETCH U CUCTEM.

1.2. 3amaum AMCHMIIIMHBI
—  —paccCMOTpPEHHUE MPHHIIMIIOB U OCOOEHHOCTEH MOCTPOCHHS HHU(POBBIX BBICOKOCKOPOCTHBIX
CUCTEM Iepenadn HH(OPMAITUU C UCIIONIE30BaHUEM OECITPOBOIHBIX KAHAJIOB CBSI3H;
—  — M3YYCHHE MIPHHIIMIIOB MOJICIIMPOBAHUS CUCTEM M CETEH TEJICKOMM YHHKAITH

2. Mecto mucuunimnebl B ctpykrype OIIOII
Juctuminaa «MonenupoBaHue cucteM OecripoBoaHoi cBs3m» (b1.B.JIB.9.1) otHOCHTCS K OIIOKY
1 (BapuaTuBHas 4acTh).
[IpeamecTBYIOMMUMH AUCUUIUIMHAMHE, (OPMUPYIOIIUMH HavYaJdbHBIE 3HAHHA, SBISIOTCS: OOmas
TEOpHsl CBS3H.
[Tocnemyromumu TUCIUATUTMHAMHE SBISIOTCS: [IpeiuiuioMaas mpakTuka.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-13 cnocoGHOCThIO OCYIIECTBIATH NOATOTOBKY TUIIOBBIX TEXHUYECKUX MPOEKTOB Ha Pa3-
JMYHbIE TH(POKOMMYHUKAIIMOHHBIE OOBEKTHI;

— IIK-15 ymenuem pa3pabatbiBaTh 1 0QOPMIISATH PA3INYHYIO IPOCKTHYIO U TEXHUYECKYIO JTOKY-
MEHTaIHIO;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3Harh CylecTByrOmKe BUABI MOIYJIIIIUU HCIIOJIB3yEMbIE B COBPEMEHHBIX CHCTEMAX BSI3U.
CymecTByromue MeToabl Joctyna. Meronpl CHHXpOHM3alMU. MeToabl OLEHKH M yCTPAHEHUS BIUSHUS
KaHaJla CBA3M Ha IepefaBaeMblil curaai. CymecTBYOINE METO/IbI IOMEXOYCTOMUNBOIO KOAUPOBAHMS, B
TOM YHCJIE IPUMEHSIEMBIE B CUCTEMAX BA3H 4-T0 MOKOJIECHHUS.

— ymethb Mcnonb3oBarh ciocoObl ¥ METO/IBI MOJETMPOBAHNUS PA3IUYHBIX T€JIEKOMMYHUKAIIMOH -
HBIX CHUCTEM, MHOTOCTaHLIMOHHOIO JOCTyIa, IPUHLUILI U KOHLEMIUU MTOCTPOSHUSI U OPraHU3alliu CHU-
CTEM CBSI3U IIPU IPOEKTUPOBAHNN TEIEKOMMYHHUKAIIMOHHBIX CUCTEM.

—  BJIaJleTh HABBIKAMH MOJAEIUPOBAHUS CUCTEM M CETEH TEJICKOMMYHUKALIMK HaBBIKAMU pacyeTa
CKOPOCTH Tepeau nHPOPMALUH, HaBBIKAMU IPOSKTUPOBAHUS CUCTEMbI OECTIPOBOIHOM CBSI3H,

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
8 cemectp
AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 22 22
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JlaGopaTopHbIe pabOThI 32 32
CamocTosiTenbHas paboTa (Bcero) 54 54
BrinonHenne nOMalIHUX 3aJaHAN 5 5

Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 32 32
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 17 17
Bcero (0e3 ax3amena) 108 108
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHunb! 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ 0]
= o g £ 3 =
o o S O = 5
S e | B3 2 2
Ha3Banus pa3nenoB 1uCHUIIIMHBL < Q. o o O & %
= = s g O S £
25 48 5
© e =
8 cemecTp
1 Beenenue 1 0 0 1 [IK-13, ITK-15
2 Ilomexo3alnIleHHOCTh, 3alllMTa MepeaaBa- 4 12 24 IIK-13, IIK-15
emoii napopmanuu. BiusiHue kaHana cBs3u.
3 Hudposast MOIYISAIUS, METOMIBI TOCTYIIA. 6 8 14 28 [IK-13, TIK-15
4 CuHXpOoHM3ALUS 6 8 14 28 [K-13, TIK-15
5 CtaHapThl COBPEMEHHBIX CUCTEM CBS3U 4 8 13 25 [IK-13, TIK-15
6 3akiroucHHC 1 0 1 2 IIK-13, IIK-15
Hroro 3a cemectp 22 32 54 108
Hroro 22 32 54 108
5.2. Coaep:xanue pa3aejioB IUCHUILIHHBI (110 JIEKIIUSIM)
Copneprkanue pas3ienaoB JUCIUILIKH (TIO0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3ieiaoB TUCIUILIAH (TI0 JICKITHSIM)
3 z§
3 =
2 > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JICKIUSM) zF &5
o) E
= 2 =
Y <
= S
8 cemecTp
1 Beenenue [IpeameT u 3agaun kypca. MHPOKOMMYHUKAIIMOHHBIE 1 [IK-13,
ceTH U cucteMbl. OCHOBHBIE IPUHIUIIBI TOCTPOEHUS [K-15
Mojienei nH(HOKOMMYHUKAITHOHHBIX CETeH.
Hroro
2 Tlomexo3amuIeHHOCTh, | KananbHoe koaupoBanue. PannoMu3anusOUToBoM mo- 4 IIK-13,
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3al1UTa nepeaaBaeMon
uHpopmanuu. BiusHue
KaHaJla CBS3H.

cieaoBaTesbHOCTH. [loMexoycTOoMUNBOE KOTUPOBA-
Hue. brounsie konpl. [uknnueckue koapl. CBepToy-
HbIE Ko/Ibl. ONTUMAaIbHbIE JUaINa30Hbl YaCTOT PaJHO-
JUHUH 711 MOOWIIBHBIX U CTAIIHOHAPHBIX PAJHOCTaH-
M. DHEepreTUuYecKue MOTEHIHANIbl PAIUOIMHUHI, pa-
OOTaroNINX OTPAKCHHBIMH CUTHaJIaMU. KaHab! CBsI3n
TOJIBKO ¢ ["'aycCOBCKMMM 1TyMaMu. MHOTOTy4€BOM
OecTpoBOHON KaHaT CBs3U. VIMITyIIbCHAs XapaKTepu-
CTHKa U TiepeaaTtouHas GpyHkius kaHaita cBsi3u. Kana-
JIbI CBSA3U TOJIBKO ¢ ["ayccoBckMMH mrymMamu. MHOTO-
JIy9eBOM OECITPOBOHON KaHaT CBsi3H. IMmynbcHas
XapaKTepUCTHUKA U TepeaTouHasi GyHKIUS KaHasa
cBs3u. O1eHKa KaHajla CBSI3U. AJITOPUTMBI SKBAJIA31-
poBanusi. BpeMs korepeHTHOCTH KaHaja cBs3H. [loso-
Ca KOr€peHTHOCTH KaHajla CBS3H.

HUroro

IIK-15

3 Hudposast momynsius,
METOJIBI JIOCTYTIA.

AMITIUTYIHAS MOAYISALKs, ha30Bask MOIYIIALINS, Ya-
CTOTHasi MOAYJISAIIMS, KBaJIpaTypHAasi aMILTATYIHAsI MO-
OyJsiuus. Monysiusc OpTOrOHAJIbHBIM YaCTOTHBIM
mynsTuILiekcupoBannem OFDM, OFDMA, SCFDMA

Hroro

IK-13,
[IK-15

4 CuHXpOoHU3ALUS

Bpemennas cuaxponusanus. YacToTHass CHHXpOHHM3a-
1. CUrHaJIbHO-KOJIOBBIE KOHCTPYKIMH. BpemenHas
cunxponuzaiusa B OFDM cucremax cBsizu. YactoTHas
cunxpoHuzanust B OFDM cucremax cBsa3u. Aiaropur-
MBI OIICHKH BPEMEHHOTO M YaCTOTHOTO CIIBUTA JJISI CH-
CTEM CBS3M.

Htoro

IK-13,
[K-15

5 Crangaptsl
COBPEMEHHBIX CUCTEM
CBSI3H

Anroputmbl 00paboTKH U MpeoOpa30BaHUSICUTHAIOB
B cUcTeMax CBs3u 4-ro nokoneHus. O630p crannapra
IEEE802.16e.0630p crangapta ETSITS 136 216
v.10. AATOpUTMBI CHHXPOHHU3AIMU B CUCTEMAX CBSI3U
4-ro noKoJIeHHsI. AITOPUTMBI IOMEXOYCTOMYHUBOTO KO-
JTUPOBAHUS B CUCTEMAX CBSI3U 4-T0 IIOKOJIECHMSL.

Hroro

TK-13,
TK-15

6 3axiroueHue

Wroru nzyuenus yueOHoi nucturinael. [lepcnexTu-
BBI Pa3BUTHsI TEJIEKOMMYHUKALIMOHHBIX CETEN U CH-
CTEM.

Htoro

1

TK-13,
MK-15

Hroro 3a cemectp

22

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMITIMHEL U MCKIAUCHUIVIMHAPHBIC CBA3U

HawnmenoBanme JUCHUITIINH

No pasaciion HaHHOﬁ AUCHUIUIMHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HN3Y4YCHHUC 06€CHe‘II/IBaIOHII/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4

5

6
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[IpeamecTByrOmMME TUCITUATITUHBI

1 O61mas Teopust CBsI3U + + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 IlpenaumnioMHas nmpakTUKa + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THH
§ Bune! 3angTuit
: .
g S Lg
5 i S 2. @DOpMBI KOHTPOJIA
< < :
Z = @)
IIK-13 + + + Homamraee 3aganue, OT4ET 110
naboparopHoii pabore, Tect
IIK-15 + + + Jomamnee 3aganaue, OT4ET 110
nmabopatopHoii padote, Tect
6. UaTepakTHBHBIC MeTOAbI U (JOPMBI OPraHU3aNNU 00yUeHUs!
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

3 z £
Q p=a=t
@] O
= > 0
HasBanus paznenos HaumenoBanue nabopatopHbIx padboT z 7 &5
o) S E
X 8 =
> &3
= =
= S
8 cemecTp
2 Ilomexo3aIuIleHHOCTh, | CBEpTOUHOE TOMEXOYCTOMYMBOE KOJUPOBAHUE. AJITO- 8 [TK-13,
3a1uTa rnepeaaBaeMoin pUTM aexonupoBanus Butepou. MonenupoBanue Ka- [IK-15
nHpopMaruu. BiusHue | Halla CBSI3M C 9YaCTOTHO-CEJIEKTUBHBIMH 3aMHUPAHUSMHU.
KaHaJjia CBSI3H. MopenupoBanue kanaia csizu ¢ ABI'IIL
Hroro 8
3 Hudposas mogynsiusi, | OFDM monymsus. OFDMA moaymsauus. SCFDMA 8 TIK-13,
METOMBI TOCTYMA. Moayssinusi. OIieHKa KaHajla CBSA3HM/9KBaJIali3UPOBAHKE [IK-15
B OFDM cucremax.Paccuet nuk-gakrtopa. TexHomno-
rus MIMO.
Uroro 8
4 CuHXpoHH3ALUS Bpemennas cunxponusamus B OFDM cucremax cBsi- 8 [IK-13,
3u. YactotHas cunxponusauus B OFDM cuctemax [IK-15
cBsi3u. MccnenoBanue BIUSHUS OMIHOKH BPEMEHHOM
CHHXPOHH3AIMU Ha BEPOSITHOCTH OMTOBOI OIIMOKH B
OFDM cucrtemax cBsa3u. MccnenoBaHUEBIUIHUSA
OIIHUOKHM YaCTOTHOM CHHXPOHHU3AIIMU Ha BEPOSATHOCTH
6uroBoii omubku B OFDM cucremax cBsizu
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Htoro 8

5 Crangaptsl
COBPEMEHHBIX CUCTEM
CBSI3U

MonenupoBanue GU3NIECKOTO YPOBHS CHCTEMBI CBSI- 8 [TK-13,
31 mobile WIMAX. MonenupoBanue (pu3ndeckoro IIK-15
ypoBHs cuctembl cBsa3u LTE.

Hroro 8

Hroro 3a cemectp

32

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)

He mpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa

Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuia 9.1 — Buabl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMHUpPYEMbIe KOMIIETECHIHH
3 @]
= z £
3 = 5
) O =
Bunael camocrosTensHON ; > 0
Hassanus paznenon " 2 5 DopMbI KOHTPOJIS
paloTEI L s 2
= g =
e Qo 2
= S
8 cemecTp
2 Tlomexo3amuieHHocTh, | [IpopaboTka JIEKIIMOHHOTO 4 |IIK-13, Otyet no 1aboparopHoOn
3a1uTa MepeaaBacMon Marepualia [IK-15 pabote, Tect
HEdopManky. Bruinue OdopmieHre 0TYETOB 10 8
KaH BSI3U.
aHalia cBA3 nmabopaTtopHbIM paboTam
Hroro 12
3 ludposas moxymsiust, | [IpopaGoTka JIEKITMOHHOTO 4 |IIK-13, Homaminee 3aganue, OT-
METO/IbI TIOCTYTIA. Marepuaia [IK-15 4eT 1o JabopaTopHOi pa-
OdopmiieHre 0TIETOB TIO 8 Gote, Tect
naboparopHbIM paboTam
BrinmonHeHne JoManrHux 2
3aJaHuN
Hroro 14
4 CuHXpOoHM3ALUS [TpopaboTka JIEKITMOHHOTO 4 |IIK-13, Otyet o aboparopHOH
Marepuaia [K-15 pabore, Tect
OdopmiteHre 0TYETOB TIO 8
naboparopHbIM paboTam
BrinmonHeHne JoMantHux 2
3aJaHuN
Hroro 14
5 CraHzapTel [TpopaboTka JIEKITMOHHOTO 4 |IIK-13, Otyet mo maboparopHOn
COBPEMEHHBIX CHCTEM Marepuaia [K-15 pabote, Tect
CBASH OdopmieHne 0T4ETOB 10 8
naboparopHbIM paboTam
BrinmonHeHne JoMantHux 1
3aJaHuN
Hroro 13
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6 3akiroueHue [TpopaboTka JIEKITMOHHOTO 1 IK-13, Tect
Marepualia [IK-15
Hroro 1

Hroro 3a cemectp 54
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa

Hroro 90

10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MakcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NEeATEIIBHOCTH Mexny 2KT n Ha CeMeCTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
JlomarnHee 3agaHue 6 8 8 22
Otuer o naboparopHoii 8 8 8 24
pabote
Tect 8 8 8 24
Hroro makcumym 3a nepu- 22 24 24 70
on
DK3aMeH 30
Hapacraromum ntorom 22 46 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Taoymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OaniioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,
Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xoporo)
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70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKOe M1 HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. OcnoBsl pagnocsssu [Tekcer] : yueOHoe nmocobue s By3oB / B. A. Pomantok ; Munucrep-
cTBO oOpa3zoBanus Poccuiickoit denepannu, MOCKOBCKUI rocyJapCTBEHHBIH HHCTUTYT 3JEKTPOHHON TeX-
HUKHU (TexHuyeckuid yausepcurer) (M.). - M. : FOpaiit, 2011. - 288 c. (Hanuuue B 6ubmmorexe TYCVYP -
15 3k3.)

2. Hudposas mobmibHas paguocss3s [Tekcr] : yaeOnoe mocobue st By3oB / B. A. INankun. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nunus - Tenexom, 2012. - 592 c. (nanuuue B 6ubnuoreke TYCYP
- 40 9K3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. Tudposas crsa3b: TeopeTuueckre OCHOBHI M MpakTuieckoe npumenenue : [lep. ¢ anrm / b.
Cxusap ; nmep. I'posza E. I',, mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e uza. - M. : Bunbsmc, 2003.
— 1099 c. (manmuuue B 6ubmoreke TYCVYP - 13 3k3.)
2. AmnanoroBoe u nudpoBoe paauoBemanue . Yueobnoe nmocodue st By3oB / Ceprerr BeeBoo-
noBud MenuxoB ; ToMCKHMM rocy1TapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUOICKTPOHUKH. -
Tomck : TYCVYP, 2002. - 251 ¢ (Hanuuue B 6unbaunoreke TYCVYP - 80 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKHe MOCO0Uus

1. Teopust moctpoeHUs: MHOOKOMMYHHUKAIIMOHHBIX CHUCTEM U ceTell [DNeKTpOoHHBIN pecypcl:
YyebHo-MeTomuueckoe mocodbue kK gaboparopasiM padoram / PoroskaukoB E. B. - 2012. 35 c. - Pexum
nmoctyna: https://edu.tusur.ru/publications/2618 (nara obpamenus: 09.07.2018).

2. Teopust mocTtpoeHUs WH()OKOMMYHHKAITMOHHBIX CHCTEM M CEeTeH [DJIEKTpOHHBIH pecypc]:
Y4eOHO-MeTONUECcKoe MOCOOHe I MPAKTUIECKUX 3aHATHUH M CaMOCTOSTEIHHON paboTsl / BepmmHuH
A. C., PoroxxuukoB E. B. - 2012. 38 c. - Pexxum nmoctyma: https://edu.tusur.ru/publications/2619 (nara o0-
pamenusi: 09.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YHCiIa JIUI C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/I10POBbSl U MHBAINOB MIPEAOCTABISIOTCS B (opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITUUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHTaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3y4eHUH OUCLUUIUIMHBI PEKOMEHIYETCS MCIOJBb30BaTh 0a3bl NAaHHBIX M HH(OpMAIH-
OHHO-CIIpaBOYHbIE cHUCTeMbI, K KoTopeiM y TYCVYPa ectb moctyn 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. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT
YueOnas aymuropus «Lludposas cBs3b» ocHoBana coBMecTHO ¢ Keysight Technologies
yueOHast ayTuTOpHsl ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -

BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 309 ayn.
Onwucanue uMeronierocst 000pyIoBaHuU:
- 10 pabouux craniuit Ha 6ase mporeccopoB Intel Core i5;
- locka marHUTHO-MapkepHas Brauberg;
- Otnanounsie mwarel DEO-NANO na 6aze I[IJIMC Altera Cyclone IV (4 mir.);
- Otnagounsie maatel DEO-CV-board Ha 6a3e [TIJIMC Cyclone V (6 mrT.);
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecTo mpemnoaBares.
[IporpamMmMHoe obecnieueHue:
— Mathworks Matlab

13.1.3. MarepuajibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
OcBoeHHEe NUCHUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS U WHBAJIHIaMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ 0OYyUYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. Ilpn ucnonb3oBannu mopyisiuuu QAM 16, omuH OTCUET Ha BBIXOJIE MOAYJATOPA COOTBETCTBY-
eT:
- 2 buTam,
- 8 buTam,
- 4 GuTam,
- 1 Oury,

2. ITpu OFDM monaymsiiuu TUIOTHBIE TIOAHECYIE (POPMHUPYIOTCS:
- Bo BpemenHoit oOnacty,

- B yactoTHoOIl1 00OacTy,

- U Bo BpeMeHHOM U B 4aCTOTHOW 001acTH

3. Ilpu OFDM moaynsiiuu HUKIHYecKuil mpedukc 1o6aBnseTcs
- Bo BpemenHoii o6nacTw,

- B wacroTHo# obOnactu ,

- Y BO BpeMeHHOM U B 4aCTOTHOM 00acTH,

4. Huxnnyeckuit mpeuKc UCTIONb3YeTCsl st

- BpemeHHOM CUHXpOHM3ALUN,

- HacTOTHON CMHXPOHU3ALINH,

- JI71s1 3aIIUTHI OT MEKCUMBOJIBHOW MHTEpHEPEHIINH,

5. MexcumBonbHas untepdepenims B OFDM BbI3BaHa
- Bpemenem nepenaun curxana,

- MHOroIy4€BOCTBIO PACIIPOCTPAHEHUS,

- OmmOKO YaCTOTHOW CHHXPOHU3AIUH.

6. [lepenarounas pyHKIMS OMMCHIBAECT KaHAI CBSI3U
- Bo BpemenHoit o0nacty,

- B yactoTHoOIl1 00OacTy,

- Kak Bo BpeMeHHO# Tak U B 4aCTOTHOW 00IacTu

7. I/IMHYHLCHaH XapaKTCpUCTHUKA OIMMUCBIBACT KaHAJ CBA3U

-Bo BpemenHoit obnactu
-B vactorHO# 00actu
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-Kak Bo BpeMeHHOI1 Tak U B 4aCTOTHOI 061acTu

8. JIomIepoBCKUM CABUT YaCTOTHI 3aBUCHUT OT:
-Hecymiei yactoTsl

- CxopocTtu nepegarymka

- O6a BapuaHTa

9. K xakomMy MCKa)K€HHUIO CO3BE3Us MPUBEAET OLIMOKa BPEMEHHON CUHXPOHHU3ALUU MPH HUCIIOJb-
3oBaHuu TexHoiorun OFDM

- ®azoBomMy Habery,

- 3alyMIICHUIO CO3BE3IUs,

- O0a BapuaHTa.

10. BeposTHOCTH OMTOBO# OIMIMOKH ATO

-KonuuecTBo ommbouHO AeMOTyTMPOBAaHHBIX OHT,

-OTHOIIEHHE KOJIMYECTBA OIMIMOOYHO JAEMOAYIMPOBAHHBIX OWUT K OOIIEMYy KOIMYECTBY INEepeiaH-
HBIX OHT,

-OTHOIIEHHE MOIITHOCTH CUTHAJIa K MOIITHOCTH IIIyMa

11. Bpemsi KOrepeHTHOCTH KaHaJIa paclpOCTPAHEHHUs PaIMOBOJH 3aBUCTH OT
-Buna nenosnp3yemMon MOIyJISILMA

-CkopocTu cBeTa

-J1OTIEpOBCKOIO CIBUTAa YaCTOTHI

-MomHocTH curHana neperar4nuka

12. B cuctemax cBsi3u C UCNOiIb30BaHuEM TexHOJOoTH MIMO 4x4 curHaiibl nepenaronux aHTeHH
nepeaarTcs

-OITHOBPEMEHHO B OIHOH MOJIOCE YacTOT
-OTHOBPEMEHHO B pa3HbIX YaCTOTHBIX JHAara3oHax
-B pa3Hoe Bpemsi B 0IHOM YaCTOTHOM AMAIa30He
-B pa3zHoe Bpems B pa3HbIX YaCTOTHBIX JUAMa30HAX

13. BeiOepute T MOAYNISAIMH, 00€CIIEUNBAIOIINA HAUMEHBIIYI0 CKOPOCTh Tepeaaun nHpopma-
117041

-QPSK

-BPSK

-QAM 16

14. B cucremax cBs3U C UCNOIb30BaHUEM TexXHOJO0THM MIMO 2X2 curHaiibl nepenaronux aHTeHH
nepeaarTcs

-OIHOBPEMEHHO B OJTHOM IOJIOCE YaCTOT

-OI[HOBpeMCHHO B pa3HBIX YAaCTOTHBIX OHaIla3oHax

-B pa3Hoe Bpemsi B 0THOM 4aCTOTHOM JHAIa30He

-B pa3Hoe BpeMs B pa3HBIX YaCTOTHBIX JHANa30HAX

15. ITpu yBennyeHUU NO3ULUOHHOCTH MOJTYJISIIMN, TOMEXO03aIIUIIIEHHOCTb CUCTEMBI CBS3H
-Yay4diaercs

-Yxynamaercs

-He u3zmensercs

16. KakoBo Ha3HaYeHHUE 3alIUTHBIX MHTEPBAJIOB B YACTOTHON 00JIACTH MIPH MCTIOIB30BAHUH TEXHO-

snorun OFDM
-Onenka kaHaa,
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-OKBanail3upoBaHue
-3amuTa OT MeKCUMBOJIBHOM HHTEP(DEepEHITNN
-3ammra OT BHETIOJIOCHOTO U3JTyUEHUs

17. Kakoii Tum paszaesieHus nepeaaBacMbiX U MPUHUMAEMbIX CUTHAJIOB MCIIOJIb3YETCS MPU Peasu-
3aIM¥ TEXHOJIOTHH TOJTHOYTNIEKCHOW OECTTpPOBOTHOM CBSI3U?

-Bpemennoe

-YacroTHOEC

-ITonspuzannonHoe

-Hukakoil TN U3 nepeurcIeHHbIX

18. 3aryxaHue curnasia OobIlle Ha YacTOTe:
31T

-10 I'T

-651Tn

19. Kakue nanHble MbI IOJTy4aeM Ha BBIXOAE MOAYJIATOpA:
-butel

-KomrnekcHble uncina

-Iym

-MnynbCcHBIN cUrHAI

20. Yaiie MHOTOJIy4€BO€E pacIpOCTPAHEHUE XaPAKTEPHO IS
- Kocmoc

- Paguo peneiinas nuHust

- T'opon

- Mopckast n0OBEpXHOCTh

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. CrpykrypHas cxema QAM monynstopa, 2. Texnonorus OFDM, 3. Texnonorus OFDMA, 4.

@usnueckuil CMBICI MPSIMOro U obpatHoro npeodpazosanus Dypee, 5. [lepenarounas ¢yHkuus
KaHaJla

cBs3u (MmmynbcHas XapakTepUCTHKA KaHaia cBsa3H), 6. CTpyKTypa cBepTOUHOro Kozepa, 7. Jleko-
JUPOBAHUE CBEPTOYHBIX KOMOB, 8. UTO Takoe skBaraiisupoBanue, 9. [IWIOTHBIE CHTHAIBI U NUIOTHBIE
nogunecymue, 10. CnocoObl O1leHKH KaHala cBsi3u, 11. MHoronyueBoii kaHaj CBsI3U, BIMSHUE HA Mepea-
BaE€MBbII

curnan, 12. ABI'lll, pnusiHue Genoro mryma Ha mnepeaaBaeMblil curHan, 13. Yacrora auckperusa-
1Y, BpeMsl AucKpetusauuu 14. Bpems KorepeHTHOCTH U 10JIoca KOTepeHTHOCTH KaHaja cBsizu. 15. Bpe-
MEHHas

CUHXPOHM3AIMS U €€ BIUSHUE Ha paboTy CUCTeMbl cBsi3u, 16. YacToTHas CMHXpOHU3aLUs U €€
BIIMSIHHE

Ha paboTy cucTeMBbI CBsI3H, 17. da3oBble LIyMbI U UX BIUsSHHE Ha paboTy cucTeMbl cBsizu, 18. Tex-
HOJIOTUS

XPIC 19. Texunomnorus MIMO 20. IMonroxymnekcHast 6ecipoBoanas cBsizb 21. [IpeoOpazoBanus
CUTHaJIOB Ha ¢u3uueckoM ypoBHe cuctembl WIMAX, 22. [IpeoOpa3oBaHue CUrHajIOB Ha (hPU3HYECKOM
YPOBHE

cucremsl LTE.

14.1.3. Tembl JOMALIHUX 3aJaHUH

ITomexoycToitunBoe konupoBanue. biaounsie kompl. [{uknnueckue kompl. CBEpTOUHBIE KOJIBI.

OnTuMalbHbIC TUANa30Hbl YaCTOT PAUOIMHUN 11 MOOWIBHBIX M CTAIIMOHAPHBIX PATUOCTAHIIHNA.
DHEpPreTUYeCKue MOTCHIMAIBl PAJAUOIMHUN, padOTAOIMX OTPaKEHHBIMU CUTHaJIaMH. KaHallbl CBs3U
TOJIBKO C

["ayccoBckumu 1mrymMamMu. MHOTOIIy4eBOM OECIpOBOIHON KaHal CBS3U. VIMITylIbCHAsE XapakTepH-
CTUKA U

nepenarouHas GyHKIMA KaHaia cBs3u. KaHanbl cBsi3u ToJbKO ¢ ["ayccoBckuMu mrymamu. MHOTO-
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Jy4eBOU

OecripoBOHOM KaHaj cBs3U. VIMIyibCHAsI XapaKTepUCTHKA U TiepefaToyHast GyHKIMs KaHalla CBS -
31.

OrneHKa KaHaja CBs3U. AJTOPUTMBI SKBajal3upoBaHusi. BpeMs korepeHTHOCTH kaHaia cBa3u. [o-
J0ca KOTEPEHTHOCTH KaHala CBS3H. AMIUTUTYIHAS MOIYJSALUS, (pa30Basi MOIYJISIIHS, YaCTOTHAST MOTYJIS -
us,

KBaJIpaTypHasl aMIUIUTyIHAsE MOAYJIALMs. MOy ¢ OPTOrOHAIBHBIM YaCTOTHBIM MYJIbTUILIEK-
cupoannem OFDM, OFDMA, SCFDMA. BpemenHas cuHxpoHH3anusi. YacTOTHAasi CHUHXPOHU3AIHA.
CurnanbHO-KOZIOBbIE KOHCTpYKIMU. Bpemennas cunxponuzauusa B OFDM cucremax cBa3u. YacToTHas
cunxponuzanua B OFDM cucremax cBsi3U. AJTOPUTMBI OLIEHKA BPEMEHHOTO M YaCTOTHOTO CABUTA JIJIsI
CUCTEM CBSI3H.

14.1.4. Tembl 1a00paTOpHBIX padoT

CBepTo4yHOE TOMEXOYCTONUMBOE KOAUPOBaHUE. AJIrOpUTM JaekonupoBanus Butepou. Monenupo-
BaHUE KaHaJla CBSA3M C YaCTOTHO-CEJIEKTUBHBIMH 3aMUpaHusMu. MonenupoBanue kaHana csizu ¢ ABI'TIIL

OFDM wmopynsauus. OFDMA monymsius. SCFDMA monynsius. OueHka kaHajla CBSI3U/9KBa-
naitzupoBanue B OFDM cucremax.

Paccuer nuk-¢akropa. Texnonorus MIMO.

Bpemennas cunxponuzanus B OFDM cucremax cBszu. YacrotHast cunxponusanus B OFDM cu-
cremax cBs3u. VccnenoBanue BIMAHUS OUIMOKM BPEMEHHON CHUHXPOHHM3AllMU Ha BEPOSITHOCTH OMTOBOM
ook B OFDM cucremax cBsizu. MccnenoBanue

BJIMSIHMSI OLLIMOKY YaCTOTHOM CHHXPOHH3AIMH Ha BEpOATHOCTH OutoBoii omnbOku B OFDM cucre-
Max CBSI3U

MonenupoBanue (pU3NIECKOro ypoBHS cUCTeMbI cBsizu mobile WiIMAX. MoxaenupoBanue ¢usu-
yeckoro ypoBHs cucteMsbl cBs3u LTE.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijIi ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS ¥ OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jns mui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI U MHBAIHIOB TPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:
— B TIEYaTHOH (hopme;
- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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