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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 9 oT« 6 » 4 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctu) 10.05.02 MudopmanronHas 0€30MacHOCTh TEICKOMMYHHKAITMOHHBIX CHCTEM, YTBEP)KICHHOTO 16

HOs1Opst 2016 roma, paccMOTpeHa 1 yTBEpKIeHA Ha 3acelaHuu Kadeaphl «  »

20 rona,

pOTOKOI No

Pa3zpaboTunku:
Houent xag. TOP E. B. PoroxxuukoB

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

Pabouas nporpamMma corsnacoBasa ¢ (pakynbTeToM, NpoduInpyroIiel 1 BhITyCKaroel kadeapamu

HaITPaBJICHUS TOJIrOTOBKH (CHIEIUATBHOCTH).

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

P31 A. C. 3agopun
OKCIEPTHI:

Houent xad. TOP kad. TOP TYCVYP C. U. boromosnos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

JucuuiuinHa MOJISTMPOBAaHUE CHCTEM U CETEH TEIEKOMMYHUKAIUH SBISIETCS BAKHOW JTUCIIHILIH -
HOH B 0OIenpopecCHOHAIBbHOM MOATOTOBKE JUINIOMHPOBAHHOTO CIELUAINCTA IO HANpaBICHUIO
10.05.02 "UndopmanmonHasi 6€30MacHOCTb TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM, IO3BOJISIONIEH OOYyYUThH
CTYJICHTOB NPHHLUIIAM U OCHOBHBIM METOJaM MOJEITUPOBAHUS COBPEMEHHBIX CETE€H M CHUCTEM TEJICKOM-
MyHUKaii. OCBOUTH OOIIME TEOPUH Tepelaull CHTHAJIOB B YCJIOBHSAX MHOTOJYYEBOTO KaHajla Pacipo-
CTPAaHEHMs CUTHAJIOB, TEOPHIO IU(PPOBOKH 0OpabOTKM CUTHAIOB, METOaM aHAIM3a U CUHTE3a CeTell CBs-
31, KaYeCTBEHHBIE TIOKA3aTeNIN M MOKA3aTeNId HaJIe)KHOCTH (DYHKIIMOHUPOBAHUSI CUCTEM.

B npouecce uzydeHus TUCHMIUIMHBI CTYJAEHTHI MOJY4arOT 3HAHUS U HaBBIKM, HEOOXOAUMBIE VIS
POEKTHPOBAHUS M SKCIUTyaTallud COBPEMEHHBIX TEIIEKOMMYHUKAIIMOHHBIX CETEH U CUCTEM.

1.2. 3agaun JIMCHMIIINHBI
—  pacCMOTpPEHHE MPUHIIUIIOB U OCOOCHHOCTEH MOCTPOCHUS HUPPOBBIX BHICOKOCKOPOCTHBIX CH-
cTeM Tepeaayr HHPOPMAIIUH C UCIIOIh30BAaHUEM OCCITPOBOIHBIX KaHAJIOB CBS3H;
—  H3y4Y€HHUE MPUHIIUIIOB MOJICTTUPOBAHMS CUCTEM U CETEH TEIEKOMMYyHHUKAIUH.

2. MecTo nucuumiuebl B cTpykrype OIIOII
Jucuunnuna «MogenupoBanue cucteM u ceteil Tenexommynukanmii» (b1.5.37) otHOcutrcs k
6soky 1 (6a3oBas 4acTh).
[TpenmecTBYIOUMMEI TUCIUILIMHAMY, (POPMHUPYIOIIMMH HavyallbHbIE 3HAHWS, SBISIOTCS CIEAYIO-
IMe TUCIUIUIAHEL: Teopus anekTpudeckoi cssu, Lludposas 06padboTka CUTHAIIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— TIK-3 cnocoGHOCTBIO OLIEHMBATh TEXHUYECKUE BOZMOXKHOCTH U BbIpabaThIBaTh PEKOMEHIALUN
10 TIOCTPOEHUIO TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH, UX DJIEMEHTOB U YCTPONCTB;

B PE3YIbTATE U3YUCHUS JUCHUIIIMHBI CTYJICHT OJOJI2KCH:

— 3Hatp CyniecTByrolME BHUIbl MOAYJSLUHU HCIOJIb3yEMbIE B COBPEMEHHBIX CHUCTEMAaxX BSI3H.
CymecTByrone MeTobl A0CTyna. MeToabl CHHXPOHU3AIMU. METOIbl OLIEHKHW M YCTPAHEHUS BIUSHUS
KaHaja CBA3M Ha nepefaBacMblil curHai. CyliecTBYIOIIME METObl IOMEXOYCTOMYHUBOIO KOANPOBAHUS, B
TOM YHCJIC IPUMCHACMBIC B CUCTEMAX BA3U 4-10 TOKONEHUS.

— yMeThb Mcnonb30Barh ciocoObl U METOBI MOJCTHUPOBAHUS PA3INYHBIX TEJIEKOMMYHUKAIIMOH -
HBIX CUCTCM, MHOTOCTAHIITMOHHOTO AOCTYyIa, NPUHOUIIBI U KOHLCIIIHU IMOCTPOCHHUA U OpraHu3alli CHU-
CTEM CBSI3U IPU MPOEKTUPOBAHUH TEIEKOMMYHUKAIIMOHHBIX CUCTEM.

- BJaJA€Tb HaBbIKaMH MOJACINPOBAHUA CUCTEM U ceTeit TeHeKOMMyHI/IKaLII/Iﬁ HaBbBIKaMHM pacydcTa
CKOPOCTH Iepeaayd MHPOpMaIuK, HaBbIKaMU IIPOEKTUPOBAHUS CHUCTEMBbl OECIIPOBOJHOM CBSA3M, HAaBbIKa-
MU [IPOCKTUPOBAHMS CUCTEMBI IIPOBOIHOM CBS3H.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0mu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

10 cemectp

AynuTopHble 3aHATUSA (BCETO) 90 90
Jlekunu 24 24
[IpakTnueckue 3aHATHS 30 30
JlaboparopHbie pabOTHI 36 36
W3 HUX B HHTEpaKTHUBHOU (opMme 23 23
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CamocrosTenpHas paboTa (BCero) 54 54
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 22 22
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 16 16
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 16 16
Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTh U 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= % g
= 2 ¥
® 2 <
= 'Q o, = 5]
= m S = =~
b o R o & ~
= o o S S O s 5
= < z 2 g =2 > 5
HazBanus pa3aciioB JUCHUIIINHBI % g a 5 o 2 §‘ 5
= ¢ § | 5 85 &
: | 5| 5  ®Pe| gt
< e} =
EE G
Q
10 cemectp
1 Benenue 1 0 0 2 3
2 Tlomexo3aluIIeHHOCTD, 3aIllUTa Mepe- 6 8 10 14 38
naBaemMoi nHbopMaruu. BivsHue kanana
CBSI3U.
3 [udpoBast MOy, METOJIBI TOCTY- 6 8 10 14 38
na.
4 CunxpoHHU3aLUs 6 8 8 14 36
5 CtaHapThl COBPEMEHHBIX CUCTEM CBS- 4 6 8 10 28 |IIK-3
31
6 3akiroueHue 1 0 0 0 1
Hroro 3a cemectp 24 30 36 54 144
Uroro 24 30 36 54 144
5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHIM)
CopeprkaHue pa3ienaoB TUCIUILINAH (TI0 JICKIHSAM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3ieoB AUCHUILUIMH (TI0 JICKITUSIM)
3 z S
: i3
Copeprkanue pa3aesioB TUCHUTLTAHBI IO = >
Ha3Banus pa3zgenos Aep pasi AC z 5 =3 %
JEKUIUAM 8 g 2
X 8 =
Y o 2
~ S
10 cemectp
1 Beenenue [Ipenmer u 3amaun kypca. Mapokommy- 1
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HUKAIIMOHHBIE CETU U CUCTEMBI. OCHOB-
HbIE IPUHIMIIBI IOCTPOECHUS MOJIETIEeH
MH(OKOMMYHHUKAIIHOHHBIX CETEH.

HUroro

2 IlomMex03alUIIEeHHOCTD, 3a11UTa
nepeaaBaeMoi HHPOpPMaITUH.
Bnusinue xanana cBsizu.

KananpHOe konupoBanue. Panomusanus
OuTOBOM TOCIenoBaTenbHOCTH. [ToMexoy-
CTOMYMBOE KOAUPOBaHHUE. biiouHbIE KOIBI.
[uknnueckue Koapl. CBEPTOUYHBIE KOJIBI.
OnTuMmanbHble JUana3oHbl 4YacTOT PaIUO-
JUHUH JJ1s1 MOOMJIBHBIX U CTallMOHAPHBIX
paavocTaHIUi. DHEPreTUYECKNE IOTEH-
[AAJTBl PATUOIMHAN, PAOOTAIOIMINUX OTpa-
KECHHbIMU cUrHanaMu. KaHansl cBs3H
TOJIBKO C ['ayCCOBCKMMU IIIyMaMHU.
MHoronyuyeBoii 6ecripoBOJHOM KaHa
cBs3u. IMnysibcHas xapakTepuCcTUKaA U
nepeaaToyHas GyHKIUS KaHaja CBSA3H.
Kanaus! cBsa3u Tonbko ¢ ['ayccoBckumu
nrymMmaMy. MHOTroy4eBoil 6ecripoBoiHOM
KaHaJ cBs3u. MiMmynbcHas XxapakTepucTu-
Ka ¥ nepegatoyHas (yHKIMs KaHajla CBsi-
3u. OlLleHKa KaHaja CBA3U. AJITOPUTMBI
9KBaJlali3upoBaHus. Bpems korepeHTHO-
CTH KaHaja cBs3u. [lonoca KorepeHTHO-
CTH KaHaJla CBSI3H.

HUroro

3 HudpoBast MOTYISIUS, METOJIBI
JOCTYTIA.

AMIuMTyIHas MOAYIISALMS, (pa30Basi MO-
IyJIALAS, 9aCTOTHAs MOLYJISILMSL, KBaapa-
TypHasi aMIUIMTyIHasl MoayJsinus. Mony-
TS C OPTOrOHAIBHBIM YaCTOTHBIM
MyabTUILiekcupoBaneM OFDM,

OFDMA, SCFDMA.

HUroro

4 CuHxpoHHU3aIUs

Bpemennas cunxponuzanus. YactorHas
cuHXpoHu3anusa. CUrHaIbHO-KOIOBbIE
KOHCTPYKLIMHU. BpeMeHHass CHHXpOHHU3a-
must B OFDM cucremax cBsa3u. UactoTHas
cunxpoHuzanus B OFDM cucremax cBs-
3. AJITOPUTMBI OIIEHKH BPEMEHHOTO U
YaCTOTHOTO CABUTa JJIsl CUCTEM CBS3H.

HUroro

5 CrangapThl COBPEMEHHBIX CUCTEM
CBA3U

Anroputmsl 00pabOTKH U ITpeodpa3oBa-
HUS CUTHAJIOB B CHCTEMax CBsI3U 4-T0 I0-
konenusi. O030p cranaapra
IEEE802.16e.0630p crangapra ETSITS
136 216 v.10. AnropuT™MBl CHHXPOHH3A-
IIUM B CUCTEMAX CBS3U 4-TO MOKOJICHHUS.
ANropUTMBI TIOMEXOYCTOWYUBOTO KOJU-
POBaHUS B CUCTEMAX CBA3M 4-ro MOKoIe-
HUS.

[1K-3
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Utoro 4

6 3akiroueHue Wtoru nzyueHus yueOHOMN TUCIUITIIHHEI.
[lepcnieKkTHBBI pa3BUTHUS TEIEKOMMYHHKA-
OUOHHBIX CETCU U CUCTEM.

Hroro 1

Hroro 3a cemectp 24

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMU (MOCJIeAYOUMIUMH) JUCHUTIIMHAMUA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmura 5.3 - Pazaens! AUCIUTUTMHBL M MEXKIUCIUILIMHAPHBIE CBSI3H

No pa3nenoB qaHHOM MUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO

HanMeHOBaHMe TUCIUILINH U3y4eHHne 00eCTIeYMBAIONINX U 00eCIIeUnBAEMbIX JUCIUIUINH
1 2 3 4 5 6
[IpenmecTByrome AUCHUILIMHbI
1 Teopust PNEKTPUUECKON CBSZU + + +
2 Hudponast 06paboTKa CUTHAJIOB +

5.4. CooTBeTcTBHE KOMIIETEHI M, (POPMHPYEMBIX IPH U3YYEeHHUH JMCIHUILIMHbI, 1 BU10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
MpeJICTaBIeHO B Tabmwmie 5.4
Tabmuua 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -

HBI
Bunwl 3ansatuit
& = s
= A o)
= g =) O
= S )
S = S g
= s Q. &
5 S o ° S
3 = = = v DOpMBI KOHTPOJIS
E & 5 o =
= O Q o o
L ) =
S = o = &=
= = S o)
E =Y =
X o [
< [t} s)
o, < =
= = 3
I1K-3 + + 3amura otuera, OTYET 1O
nabopaTopHoii padore,
Onpoc Ha 3aHATUSIX

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yYeHUs
TexHOMOTrUM MHTEPAKTUBHOTO O0Y4EHHUs MPH pa3HbIX (opMax 3aHATUH B yacax MPUBEICHBI B Ta-
omure 6.1
Ta6muia 6.1 — TexHoI0rMM HHTEPAKTUBHOTO 00YUYEeHHUs IPU Pa3HbIX popMax 3aHATUH B yacax

HNurtepakr
HNurepakTuBHBIC WNurepakTruBHbBIE
Metoanr UBHEIE Bcero
MPAKTUYECKHUE 3aHATUSA | J1aOOpaTOpPHBIC 3aHATHUS
JIEKIUHU
10 cemecTtp
Pabora B koMaHze 8 9 17
[Ipe3enranuu c 6
HCIIOJIb30BAHUEM
CITaliIOB ¢ 0OCYKIEHUEM
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Hroro 3a CEMCCTp:

8

23

Hroro

8

23

7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

HasBanus pasnenos

HaunmeHnoBaHue 1a00paTopHBIX padoT

TpynoeMkocTsb,

dopmupyembie
KOMIIETEHIIUU

10 cemectp

2 ITomMexo03anuimeHHOCTD, 3alIuTa
nepeaaBaeMoi HHPOPMaIUH.
Bimsgane xkaHama cBs3m.

CBepTOYHOE TOMEXOYCTOMYNBOE KOJTUPO-
BaHue. ANTOpUTM JieKoaupoBaHus Burep-
6u. MoaenupoBaHue KaHalsla CBS3U C Ya-
CTOTHO-CCJICKTUBHBIMU 3aMHUPAHUSAMMU.
MopenupoBanue kanaia csizu ¢ ABI'TIIL

—
()

Hroro

10

3 Hudposast MOyIsAIUS, METO/BI
JOCTYTIA.

OFDM mopnynsus. OFDMA monynsiuusi.
SCFDMA mopynsauus. OneHka kaHana
cBsi3u/3kBanaiizupoBanre B OFDM cu-
cremax. Paccuet muk-akropa. TexHOM0-
rust MIMO.

10

HUroro

4 CuHXpoHHU3aIUs

Bpemennas cunxponuzauus B OFDM cu-
cTeMax cBs3H. YacToTHasi CHHXpOHU3a-
nus B OFDM cucremax cBa3u. Uccneno-
BaHHE BIIMSHHS OIMTMOKA BPEMEHHOW CHH-
XPOHU3AIUU HAa BEPOSATHOCTH OUTOBOM
om0k B OFDM cucremax cBs3u. Mc-
CJICAOBaHUE BIIMSHUS OIIHOKH YaCTOTHOM
CUHXPOHHU3AIMHN Ha BEPOSTHOCTH OUTO-
Boii ook B OFDM cucremax cBsI3H.

HUroro

5 CrangapTbl COBPEMEHHBIX CUCTEM
CBA3U

MogenupoBanue GU3NYECKOro ypOBHS
cucreMsl cBs3u mobile WIMAX. Moge-
JTUpPOBaHUE PUINICCKOTO YPOBHS CHCTE-
mel cBsi3u LTE.

Hroro

Hroro 3a cemectp

36

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeeHo B Tabnure 8.1.
Tabmuma 8. 1 — HauMeHoBaHME MPaKTUUECKUX 3aHATHN (CEMHUHAPOB)

HasBanus pasnenos

HanmeHnoBaHue NpakTUUECKUX 3aHATHN
(cemuHapoB)

TpynoeMKocCTsb,

q

dopmupyembie
KOMIIETEHIIUU
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10 cemectp

2 Tlomexo3aluIeHHOCTh, 3alIUTa CocraBiieHHe CTPYKTYpPHOU CXEMBI CBEP- 8
nepenaBaeMoi HHGOpMaIIIH. TouHOTO Kofepa. CocTaBieHue AUarpam-
Bnusinue xanana cBsizu. MBI COCTOSIHUM cBepTOUHOTO Koja. Co-

CTaBJICHHE PELIeTYaTON AUarpaMMbl
CBEPTOYHOrO Koza. JlekoqupoBaHue cBep-
TOYHOT'O KOJIa C UCII0JIb30BaHUEM AJIrO-
putMma Butep6u. 3ananne uMnynbCHON
XapaKTEPUCTUKHA MHOTOJy4eBOIO KaHajia
BsA3U. PacueTr BpeMeHN KOrepeHTHOCTH Ka-
HaJsia cBsi3u. PacyeT nmosocsl KOrepeHTHo-
CTH KaHaJla CBS3U.

Hroro 8
3 Hudposast Moxynsius, METO/IBI Pa3paboTka cTpyKTypHOIi CXeMBbI nepe- 8
JoCcTyna. naruuka ¢ QAM monymanueit. Paspa-

0oT1ka cTpykTypHO# cxembl ¢ OFDM wmo-
nynsnuei. PazpaboTka cTpyKTypHO# cxe-
Mbl ¢ OFDMA monynsinueit. Paspabotka
cTpykrypHoi cxembl ¢ SCFDMA monyss-
nuei. PacueT mpomyckHoO#M criocoOHOCTH

OFDMA cucrem.
Hroro 8
4 CunxpoHHU3aLus PazpaboTtka (HyHKIMOHATHHON CXEMBI 8

BpeMeHHOM cuHxpoHuzanuu 11 OFDM
cucteM cBs3u. Pa3paboTka cUrHanbHO-
KOZIOBOM KOHCTPYKIIMM BPEMEHHOM CHH-
xpouuzanuu a1 OFDM cuctemsl cBsi3u.
Pa3zpaboTka HpyHKIIMOHATIBLHOM CXEMBI Ua-
ctotHOM cunuxponuzauuu 1 OFDM cu-
cTeM CcBs3U. PazpaboTka cUrHaIBLHO-KOIO-
BOM KOHCTPYKLIMH ISl YACTOTHOM CHH-
xponuzanuu B OFDM cucrteMax cBsI3u.
Pacuet asoBoro Habera BO BpeMEeHHOU
00JacTH MpHU 3aJaHHOW YaCTOTHOM OT-

CTpOMKE.

Hroro
5 Crangaptsl COBpeMEHHbIX cucteM | Pa3paboTka QyHKIIMOHAILHOM CXEMBI ajl- 6
CBSI3U rOpUTMOB 00pabOTKU U MPeoOpa3oBaHUs

curnasnos crangapra IEEE 802.16e. Pa3-
paboTka GyHKIIMOHATBHON CXEMBI aIro-
PUTMOB 00pabOTKU U TIpeoOpa30BaHUs
curHanos crangapra ETSI TS 163
216v.10.

Hroro 6

Hroro 3a cemectp 30

9. CamocrosiTesibHasi padora
Bunsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
: | i:
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
=S 2 2
a e g
= S}
10 cemectp
1 Beengenue [TpopaboTka JIEKITMOHHOTO 2 Brictymienne (moxmnam) Ha
MaTepuana 3aHATHU
Hroro
2 Ilomexo3amuiieHHoCcTh, |[loaroroBka k mpaxkTuye- Brictymienne (moxmnam) Ha
3aIuTa nepeaaBaeMoit CKUM 3aHATHUSAM, CEMUHA- 3aHATHH, JlomalHee 3a1a-
nHpopmanuu. Bnusaue | pam Hue, Onpoc Ha 3aHATHUSX,
KaHaya CBS3H. TIpopaBoTKa JEKIHOHHOTO 4 OT(;IGT nl(; na6opaTopHgI/I
MaTepuana pabote, Pacuernas pabota
OdopmieHre 0TYETOB T10 6
JabopaToOpHBIM paboTam
Hroro 14
3 Hudposas mogynsiuusi, |IlogroroBka k mpakTuye- BricTynuienue (noknan) Ha
METO/IbI IOCTYTIA. CKHM 3aHSTHSAM, CEMHHA- 3aHATHH, JlomaliHee 3a/a-
pam HUe, 3aluTa OT4eTa,
[TpopaboTka JIEKIIHOHHOTO 4 Onpoc Ha g’aHﬂTMX’VOT'
MaTepuaa 4eT 1o 1abopaTopHoil pa-
6ote, Pacuetnas pabora
OdopmiieHre 0TIETOB TIO 6
nabopaTopHBIM paboTam
Hroro 14
4 CuHXpOHU3AIUS [ToaroroBka k mpakTuue- Brictymienne (moxmnam) Ha
CKUM 3aHATHUSAM, CEMUHA- 3aHATHH, JlomalHee 3a1a-
pam Hue, Onpoc Ha 3aHATHUSX,
[IpopaboTka ITeKIIHOHHOTO 4 OTgeT Hl(; J'Ia60paT0pHgI/I
MaTepuaa pabote, Pacuernas padota
OdopmieHre OTYETOB 10 6
nabopaTtopHbIM paboTam
Hroro 14
5 CranpapTtsl [ToaroroBka Kk mpakTuue- TIK-3 Jomamnee 3aganue, 3a-
COBPEMEHHBIX CUCTEM CKHM 3aHSTHSAM, CEMHHA- mmTa otyeta, Onpoc Ha
CBSI3U pam 3aHATUAX, OTYeT 1o nado-
[TpopaboTka JIEKIIMOHHOTO 2 paTopHoli pabote
MaTepuana
OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 10
6 3akiroueHue [TpopaboTka JIEKITMOHHOTO Ormpoc Ha 3aHATHAX
MaTepuana
HUtoro 0
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Hroro 3a cemectp 54
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCII€eBA€MOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcumanbHbII
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
10 cemecTp
BricTynnenue (noknan) Ha 4 4 4 12
3aHATHH
JloMamraee 3aganue 12
3amuTa oT4eTa 12
Koncnekt camonoaroros- 1 1 2 4
K1
Ornpoc Ha 3aHATUAX 12
OTuet no nabopaTopHOii 12
pabore
PacueTtnas pabora 2 2 2 6
Hrtoro makcumyM 3a nepu- 23 23 24 70
on
OK3aMeH 30
Hapacraromum utorom 23 46 70 100
11.2. IlepecyeT 0a/1710B B OLIECHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJILHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuna 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 3@ KOHTPOJIbHbIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuUIe
11.3.
Tabmuua 11. 3 — IlepecueT cymMmmbl 6AJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,
YUYHUTBHIBACT YCIICIIHO CTAaHHBINA
9K3aMEH

Onenka (I'OC) Onenka (ECTS)
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe 1 HH(OPMALIMOHHOE 0OOecnedeHne TUCHMIIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. OcHoBsl panuocss3u [Tekct] : yueOHOEe mocoOue st By3oB / B. A. Pomantok ; Munucrtep -
cTBO oOpaszoBanus Poccuiickoit denepannu, MOCKOBCKUI roCyJapCTBEHHBIH HHCTUTYT 3JIEKTPOHHON TeX-
HUKHU (TexHuyeckuid yausepcurer) (M.). - M. : FOpaiit, 2011. - 288 c. (Hanuuue B 6ubmmorexke TYCVYP -
15 9K3.)

2. udposas mobmbHas paguocss3s [Tekcr] : yaeOHoe mocobue st By30B / B. A. I'ankuH. - 2-
e u3M., nepepad. u gom. - M. : ['opsiuas nunus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubnuoreke TYCYP
- 40 5K3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. Iudposas cBs3b: TeopeTnyeckre OCHOBHI M MpakTUyeckoe npumenenue : Ilep. ¢ anri. / b.
Cxuisip ; mep. I'posa E. I, mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e uzn. - M. : Bunssamc, 2003.
— 1099 c. (nanuuue B 6ubmmoreke TYCVYP - 13 3k3.)

2. AmnaioroBoe m IU(poBOE pagaroBemanue : Yuednoe nmocodbue mais By3oB / Cepreii BeeBono-
noBuY MenuxoB ; TOMCKUI rocyaapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PalO3JIEKTPOHUKH. -
Tomck : TYCVYP, 2002. - 251 c. (nanuune B oubmaroreke TYCVYP - 80 5k3.)

3. Cucrtemsl CBSI3U C HOABWXHBIMH OObeKTaMH : YueOHoe mocoOue ans By3oB / Maiis Mu-
xaitnoBHa MakoBeeBa, Opuit Cemenosuu lllunakos. - M. : Paguo u cBs3p, 2002. — 440 c. (Hasinuue B
oubmorexke TYCVYP - 72 5k3.)

12.3 YueOHO-MeTOAUUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECCKHE TOCOOHS

1. Teopus nocrpoenust HHHOKOMMYHHUKAIIMOHHBIX CUCTEM U CeTei: YueOHO-MeToanYecKoe Mo-
cobue k naboparopHbIM padotam / PoroxknukoB E. B. - 2012. 35 c. [OnekrponHsiii pecypce] - Pexxum 10 -
cryma: http://edu.tusur.ru/publications/2618, nara oopamenus: 11.04.2017.

2. Teopus noctpoeHus: HHHOKOMMYHHUKALMOHHBIX CUCTEM U ceTeil: YueOHO-MeTOAnYEeCKoe I0-
coOue JiyIs MPaKTUUECKUX 3aHATUN U caMocTosTeNbHOM padoTsl / Bepmmuun A. C., Poroxxuukos E. B. -
2012. 38 c. [DnektponHslii pecypc| - Pexxum mocrtyma: http://edu.tusur.ru/publications/2619, mara 00-
pamenus: 11.04.2017.

3. MHorokaHanbHble IU(POBBIE CUCTEMBI Nepenaun: Meroauueckoe nocodre K MpakTHUYEeCKUM
3aHATUSAM [0 CHEUUAIBHOCTAM Ul BCEX TEXHUYECKHUX HANpaBJICHUM paguoTeXHUYecKoro (axymnpreTa /
HemunoB A, . - 2014. 25 c¢. [OnexkrpoHHbli pecypc] - Pexum  poctyna:
http://edu.tusur.ru/publications/4185, mara obpamenus: 11.04.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbS

Y4eOHO-METOIMYECKUE MATepPHAIIbI ISl CAMOCTOSTEIILHOW M ayAUTOPHOW pabOThl 00ydJarOIUXCs
W3 YHUCJIa WHBAJIUJIOB MPEIOCTABISAIOTCS B (popMax, aganTHPOBAHHBIX K OTPaHUYEHUSM WX 3J0POBBS U
BOCIIPUSTHS UH(DOPMAITUH.

JLJ1s1 S ¢ HAPYIIeHUSIMU 3PeHMusI:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 1ML ¢ HAPYIIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. http://www.dsplib.ru/, https://ru.wikipedia.org/

13. MarepuaibHO-TEXHMYECKOE 0O0ecnieuyeHue JUCIUTIMHBI
13.1. O0mue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHI
Jns mpoBeneHus 3aHATUN JIEKIMOHHOTO TUIIA, TPYNIIOBBIX U UHAUBUIYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIB3YCTCA yqe6Ha;1 AyauTopHs, C KOJIMYCCTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOI mebenbro. MMeroTes
HarisiaHbIC mocoous B BHUIC HpGSGHTaHI/Iﬁ I10 JICKOIMOHHBIM pas3jacjiaM AUCHUILINHBI.

13.1.2. MaTrepua/jibHO-TEXHUYECKOE o0ecneuyeHue ISl NPAKTHYECKUX 3aHATHIl

Jnis mpoBezseHust 1a0OpaTOPHBIX 3aHATUH HCHOJNB3YeTCS Y4eOHO-MCCIIENOBATENIbCKAs BBIUMCIIN-
TeJbHas JJabopaTopusl, pactojokeHHas 1o aapecy 634045, Tomckas obmacts, . Tomck, Bepmauna yimm-
na, 1. 47, 3 stax, ayn. 309. CoctaB obopynoBanus: YuebHast Mmebenb; Jkpan — | mT.; MynbTUMe TUAHBIHI
npoektop Epson — 1 mr.; Kommbrotepsl kimacca He Hmwke Intel Pentium Core2Duo (2.0GHz/4Mb)/2GB
RAM/ 500GB c¢ mmpokomnonocHeIM JoctyrnoM B Internet, ¢ MonuTopamu Ttuma Samsung 18.5"
S19C200N- 9 mit.; Mcnonb3yeTcst TUIEH3MOHHOE ITPOorpaMMHOE o0ecIieueHue, aKeThl BEPCHEH HE HIKE:
Microsoft Windows 7 with SP1; Open Office.

13.1.3. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHne JJIs J1adopaTopHbIX pador

Jns mpoBeseHusT 1a0OpaTOPHBIX 3aHITHH HCHOJNB3YeTCS Y4eOHO-MCCIIENOBATEbCKAs BBIUNCIIN -
TeJIbHAs JJabopaTopus, pacnoioxeHHas 1o ajapecy 634045, Tomckas obnacts, I. Tomck, Beprmnuna ynu-
na, 1. 47, 3 stax, ayn. 309. CocraB o6opynoBanus: YdueOHas MmeOenb; Dxpad — 1 mT.; MylIbTUMeUITHBIHI
npoektop Epson — 1 mr.; Kommneioteps! kiacca He Huxke Intel Pentium Core2Duo (2.0GHz/4Mb)/2GB
RAM/ 500GB c¢ mupokononocHeM jocTynoM B Internet, ¢ monuTropamu THma Samsung 18.5"
S19C200N- 9 mT.; Mcnonp3yeTcst TUIIEH3MOHHOE POrpaMMHOe oOecrieueHne, MakeThl Bepcueil He HUKe:
Microsoft Windows 7 with SP1; Open Office.

13.1.4. MaTrepuajJibHO-TeXHUYECKOe o0ecnevyeHne AJIsi CAMOCTOSITEIbHOM PadoThI
Jlist camocTosTeTbHONM paboThl UCMIONB3YeTCs yYueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 atax, aya. 126. CoctaB 000pyn0BaHus:
yaeOHas MeOelb; kKoMmbioTephl kinacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 mrT.; KOMIBIO-
tepsl nonkmoueHbl kK ceth MHTEPHET u oOecreunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuanbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl aunamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUEHMS.

[Tpu oOy4yeHUH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HAapYIICHUSMHU ClIyXa, MOOUIBHOW cHCTE-
MBI 00y4YEHHMS ISl CTYJEHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHas ayJiu-
TOpUs, B KOTOPOU 00ydaroTCs CTYAEHTHI C HApyIIEHUEM CilIyXa, 000pyI0BaHa KOMIIbIOTEPHONW TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 00ydeHnHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PEeHUSIMHU [IPEAYCMOTPEHO HUCIIOJIb30BaHUE B JIEKIH-
OHHBIX U Y4EOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIU cllaiifia Ha SKpaHe) MPH MOMOLIN BUICOYBEIMUUTENEH AJIs yAaJEHHOTO IPOCMOTpa.

[Tpu oOy4eHHHU CTYIEHTOB ¢ HAPYILIEHHUSIMH ONOPHO-IBUIaTeJLHOI0 ANNAPATa HCIOJIb3YIOTCS
aIbTEepHATUBHBIC YCTPONCTBA BBOAA MH(OPMALMU M JIPyTHe TEXHHUYECKUE CPEACTBA MpHUEMa/TIepenadun
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yueOHO#l nH(popMalUU B JOCTYMHBIX (opMax sl CTYAEHTOB C HApYIICHHSIMHU OIOPHO-ABHIaTEIbHOTO
anmnapara, MOOMJIbHOM CUCTEMbI 00yUeHMS ISl JIIOJEH C UHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1allun
@DOHJT OLIECHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHUPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMMETEHIUN MPU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTallMy MO JUCIUILIUHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU

3/10pOBBSI

Jns CTYZIeHTOB C MHBAIMIHOCTBIO TIPETYCMOTPEHBI IOMIOTHUTEIbHBIE OIEHOYHBIE CPE/ICTBA, Mepe-
YeHb KOTOPBIX yKa3aH B TaOJMIIE.

Tabauua 14 — JlonoJHUTEIbHbIE CPEACTBA OIICHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Kareropuu ctyneHToB

Bu/ipl TONOTHUTENBHBIX OIICHOUHBIX
CpE/CTB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

C HapymeHusiMu
ciyxa

TecTbl, NTCEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymieHusiMu
3peHus

CobecenoBanue 10 BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEIILHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJbHBIC PAOOTHI, MMCEMEHHBIC
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3aueTy

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMU

C orpaHuueHusIMHU 10
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU 10 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbS

Hns crynentoB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIYX;

- MpPeIOCTaBJICHUE 3aJJaHus C UCIIOF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBAITHJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTcs AOCTyMHas ¢opMma MpeaoCTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB Ha KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,

- IMpEaACTABICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06yquHH WHBAJIMAOB IO JUCHUINIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(bOpMaIII/II/I B Q)opMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpPMaIUH:

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

HpI/I H606XOI[I/IMOCTI/I JJIA 06yqa101u1/1xc;1 C HHBAJIMAHOCTBHIO IMpoucaAypa OLUCHUBAHHA PE3YyJIbTATOB
06yquH51 MOXKET NPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
MopenupoBaHue CHCTEM M ceTell Te1eKOMMYHH KA

VYpoBeHb 00pa3zoBaHMs: BbIcIIee 00pa30BaHNe - CIIEUATHTET

HampaBnenne  moarotoBku  (cmenumanbHOCTh):  10.05.02  UudopmanuonHass  0e30MacHOCTb
TeJIeKOMMYHHMKALUMOHHBIX CHCTEM

HanpasnenHocts (npoduip): besonacHocTh TeIeKOMMYHHKAIIMOHHBIX cHUCTeM HHG(OPMAIMOHHOIO
B3aMMOJCHCTBUA

®opma 0OyueHus: OUHast

®akynbreT: PT®, Paguorexuuyeckui pakyJabTeT

Kadenpa: P3U, Kadeapa paguo’jieKTpOHUKH U 3aIUTHI HHGOPMAIIUHT

Kypc: §

Cemectp: 10

YueoOnslii 1an Habopa 2012 roga

PazpaboTunku:
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

T1K-3 CIIOCOOHOCTBIO OIIEHUBATH TEXHUYECKHE BO3-
MOKHOCTH U BBIPa0aThIBaTh PEKOMEHIAINH T10
MTOCTPOCHUIO TEJICKOMMYHUKAIIMOHHBIX CHCTEM

U CETEH, UX DJIEMEHTOB U YCTPOUCTB

Homxken 30arh CylleCTBYIOIINUE BUIbI MO-
JYJISIAN UCTIONIb3yEeMbIE B COBPEMEHHBIX
cuctemax Bsizu. CylleCTBYIOIINE METO/IbI
noctymna. Merosisl cMHXpOoHH3auu. MeTo-
JIbl OIICHKHU M yCTpPaHEHHUsI BIUSHUS KaHAJIa
CBsI3M Ha nepeaaBaeMbliii curnai. Cyie-
CTBYIOILIME METOJIbI TOMEXOYCTONYUBOTO
KOJIMPOBaHUsI, B TOM YHCJIE IPUMEHSIEMbIC
B CHCTEMaXx Bs3U 4-TO ITOKOJICHHS. |
Jomxken ymets Vcrons30BaTh CriocoObl U
METObl MOJICTTUPOBAHUS PA3IMYHBIX TEJIE-
KOMMYHHMKAIITMOHHBIX CUCTEM, MHOTOCTaH-
LUOHHOTO JIOCTYIIA, IPUHIIMIIBI U KOHIIET-
LMY TOCTPOCHUS U OPraHU3alUHU CUCTEM
CBSI3U MPU MPOEKTUPOBAHUHU TEITCKOMMYHHU-
KaIlMOHHEIX CHCTEM.;

JlomkeH BiazeTh HaBbIKAMU MOJIEITUPOBA-
HUSI CUCTEM U CETEN TEJIEKOMMYHUKALUN
HaBBIKAMHM pacyeTa CKOPOCTHU Mepelayr UH-
(dbopManum, HaBEIKAMU TIPOSKTUPOBAHUS
CUCTEMBI OE€CIIPOBOIHOM CBSI3M, HABBIKAMH
MIPOCKTUPOBAHUS CUCTEMBI POBOJIHOM CBSI-
31

OOmme XapaKTEpUCTHKU TOKa3aTelie U KPUTEPUEB
NIPUBEICHBI B TaOHIIE 2.

OLICHMBAHUS KOMIIETEHIIUM Ha BCEX ATarax

T8.6.]'H/II_[8. 2— O6H_II/IG XaPaKTCPUCTHUKHU noKazarejiaeu u KpUTCPUCB OLICHHUBAHUA KOMIIETEHI[UM 10 ATaram

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoportio (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

HO (TIOPOTOBBIA

IUMHU 3HAHUAMHU

YMEHUSIMH, TPEOYEMbIMU

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1IacTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOEC IMOBEICHUE K
00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU NpoOIeM
VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

OJIIOACHUN
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YPOBEHb)

JJI1 BBITIOJITHCHUS ITPOCTBIX
3aaa4

Tabmuna 3 — Drarnsl

2 Peann3anus KOMIeTEeHIINH

2.1 Komnerennus I1K-3

ITK-3: cmocoOHOCTBIO OIIEHUBATh TEXHUYECKHE BO3MOKHOCTH U BBIPA0ATHIBATh PEKOMEH/IAIINH TIO
MOCTPOCHUIO TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH, UX 3JIEMEHTOB U YCTPOMCTB.

Jlnst hopMuUpOBaHUS KOMIIETECHITUN HEOOXOAUMO OCYIIECTBUTH PSII ATAINOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIIUH, MPUMEHSEMbIE JJII STOTO BHUJBI 3aHATUNA W MCIOJB3YEMBbIE CPEACTBA OLEHUBAHUS TIPE]I-
CTaBJICHBI B TAOJIUIIE 3.
OpPMUPOBAHUSI KOMIETEHIIMH U HUCTIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Cocras

3HaTh

YMmeTs

Baaners

CopnepxaHue 3Ta-
OB

3HaTh 3HaUeHue HHPopMa-
MU B Pa3BUTHH COBPE-
MEHHOT0 O0IIeCTBa, J0-
CTYDKEHUST COBPEMEHHBIX
UH(GOPMAITMOHHBIX TEXHO-
JIOTUH TSI TIOUCKA U 00pa-
OOTKHU OOJIBIIMX 00BEMOB
nH(popMaluu no npopu-
JII0 JIeSITCIIbHOCTH B IJI0-
OaJTbHBIX KOMITBIOTEPHBIX
CHCTEMaX, CETAX, B OMO-
JMOTEYHBIX (JOHIAX U B
UHBIX UCTOUYHUKAX UH(DOP-
Maruu.

YMeTh NPUMEHSTh T0CTH-
KCHHSI COBPEMCHHBIX WH-
(OpPMAaIMOHHBIX TEXHOJIO-
TUH 1715 TIOUCKa U 00pa-
OOTKHU OOJIBIIMX 00BEMOB
uHpOpMaUH 1Mo npodu-
JII0 JIEATEILHOCTH B TJI0-
OTbHBIX KOMITBIOTEPHBIX
CHCTEMAX, CETAX, B OMO-
JUOTEYHBIX (DOH/IAX U B
WHBIX UCTOYHUKAX UHPOP-
Maruu

Bnanets HaBbIKaMH UC-
MOJIb30BAHUS COBPEMEH-
HBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH ISl IOUCKA U
00paboTKH OONIBITNX
00beMOB HH(POPMALIAH TIO
NpOUITIO JACITEITBHOCTH B
TJI00aTBHBIX KOMITBIOTEP-
HBIX CUCTEMaX, CETSIX, B
OuOIMOTEYHBIX POHIAX U
B UHBIX UCTOYHUKAX WH-

bopmanmu

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MPaAK-
TUYECKHUE 3aHATUS;

* UurepaxkTuBHBIE 1a00-
paToOpHBbIE 3aHATHS;

* lHTepaKkTUBHBIE JIEK-
LMY

* IIpakTnueckue 3aHs-
THUS,

» JlabGopaTtopHsie pabo-
THI;

o Jlekuuu;

* CamocTosTenbHas pa-
oora;

* VHrepakTuBHBIE ITpaAK-
TUYECKUE 3aHATHUS,
* lHTepakTuBHBIE 1a00-

paTOpHbBIE 3aHATHS;
* HHTepaKTUBHEIE JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

» Jlexumuy;

* CamocTosiTenpHas pa-
0oTa;

* HHrepakTUBHBIE NTpaAK-
TUYCCKUE 3aHSATHUS;

* HurepaxkTuBHBIE J1a00-
paTOpHBIE 3aHSTHUS;

» JlaGopaTtopHbie pabo-
THI;

* CamocTosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OILCHUBA-
HUS

* Oruer no 1aboparop-
HOI1 pabore;

* Onpoc Ha 3aHATHUSX;
* DK3aMeH;

* Ortuet no nabopatop-
HO1 pabore;

* Omnpoc Ha 3aHATHUSIX;
* DK3aMeH;

* Oruer no aboparop-
HO1 paboTe;
e DK3aMCH;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLECHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEIECHA B Ta-

omune 4.
Tabmuia 4 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh YmeTh Bnagets
OtinyHO * 3Hatb B IOJHOW Mepe | * YMeTh B IOJNHOM Mepe | * Bruazners B mosHoM

(BBICOKHMI YPOBEHB)

3Ha4YeHue UH(POpMAILIUU B
Pa3BUTUH COBPEMEHHOTO
o0I1IecTBa, TOCTHKEHUS

MPUMEHSTH JTOCTIKEHUS
COBpPEMEHHBIX HH(pOpMa-
[IMOHHBIX TEXHOJIOTUH

Mepe HaBbIKaMU HCIOJb-
30BaHMs COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEX-
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COBPEMEHHBIX HH(pOpMa-
LIMOHHBIX TEXHOJIOTHI
TSl TIOMCKA M 00paboTKu
OOJIBIINX 0OBEMOB UH-
dbopmanmu 1mo mpoQuITro
NEeATEILHOCTU B ITI00aIIh-
HBIX KOMITBIOTEPHBIX CH-
CTeMax, CeTIX, B OMOIIMo-
TEYHBIX (DOH/IAX U B
MHBIX UCTOYHHMKAX WH-

dbopmanmm.;

JUISL TIOMCKA M 00paboTKH
OOJIBIINX 00OHEMOB HH-
dhopmanmu Mo mpoduITFo
NEeATEILHOCTU B II100aJIh-
HBIX KOMITBIOTEPHBIX CH-
CcTeMax, CeTaX, B OMOIro-
TEYHBIX (DOHJIAX U B
WHBIX UCTOYHHMKAX UH-

dbopmanum.;

HOJIOTHI JIJISl TIOUCKA U
00paboTKH OOIBITUX
00beMOB HH(MOpPMAITIH
10 MPO(IITIO AeSITEIHHO-
CTH B TJI00aJTbHBIX
KOMITBIOTEPHBIX CHUCTE-
Max, CETAX, B OMOIHOTEY-
HBIX (OH/IAX U B MHBIX
UCTOYHHMKaX MH(OpMa-
UM

Xoporio (6a30BbIi

¢ 3HaTh OCHOBHEIE I03U-

* YMeTb NPpUMEHSATH

* BiageTth 6a30BLEIMU

ro o0IIEeCTBA, TOCTHKE-
HUSI COBPEMEHHBIX HH-
(hOpMaIMOHHBIX TEXHO-
JIOTHH JIJIs TIOMCKa U 00-
paboTKu OONBIINX
00beMOB HH(OpMAITUU
1o MpOoUITIO NeATETHHO-
CTH B TJI00aJIbHBIX
KOMIIBIOTEPHBIX CHUCTE-
Max, CeTsX, B OnbOanoTeu-
HBIX (DOH/IAX U B MHBIX
UCTOYHHMKAX MH(POpMa-
U

[IMOHHBIX TEXHOJIOTHI
JUTSI TIOUCKA ¥ 00paboTKH
0oNBIIUX 00HEMOB UH-
¢dopmanuu 1o npoduIro
NEATEILHOCTHY B III00aJIb-
HBIX KOMITBIOTEPHBIX CH-
CTEMAax, CeTaX, B ONOIHO-
TEYHBIX (DOH/IAX U B
WHBIX UCTOYHHMKAX HH-

dopmanuy;

YPOBEHB) [[UU 3HAUEHUS HHPOpPMa- | OCHOBHBIEC TOCTHXKEHUS HaBBIKAMH HCII0JIb30Ba-
IIUH B Pa3BUTHU COBpE- COBPEMEHHBIX UHPOpPMA- | HUS COBPEMEHHBIX MH-
MEHHOTO OOIIECTBA, 0- | IUOHHBIX TEXHOJIOTUMN (bopMaIIMOHHBIX TEXHO-
CTIDKCHHS COBPEMEHHBIX | JIJIsl MOMCKA M O0OpaObOTKH | JIOTHA JJIsi IOMCKA U 00-
WH()OPMAITMOHHBIX TEX- 00JIBIINX 00BEMOB HH- paboTKH OOIBIIHX
HOJIOTUH JIJIs1 IOUCKA U ¢dopmanuu no npodpuiaro | 06beMOB HHPOPMATIH
00paboTKu OOIBIINX JIeATEILHOCTH B TJI00aJIb- | 1O MPOQUITIO ACSITSIBHO-
00beMOB HH(OpMAITHU HBIX KOMIIBIOTEPHBIX CH- | CTH B INI0OATHHBIX
1o MPOQUITIO JAESTeNbHO- | CTeMaX, CeTIX, B OMOINO- | KOMIIBIOTEPHBIX CHUCTE-
CTH B INIOOAJIBHBIX TEYHBIX (DOH/IAX U B Max, CETAX, B OMOIMoTeu-
KOMITBIOTEPHBIX CHUCTE- MHBIX UICTOUHUKAX MH- HBIX (OHJIAX U B UHBIX
Max, CeTsX, B OubnmmoTeu- | opmarum.; UCTOYHHUKAX UHPOpMa-
HBIX (POHJIaX U B UHBIX 1.
WUCTOYHHUKAX UHPOpMa-
UN.;
VYnosnerBoputrensH | ¢ MMeTh npeacTaBieHue | * YMETb IPUMEHATH * Buaners HeKOTOPBIMU
o (HOPOFOBBIfI 0 3HAUYCHUH I/IH(l)OpMaI_II/II/I YacTh JOCTIDKEHUN HaBBIKAMH HCIIOJB30Ba-
YPOBEHB) B Pa3BUTHUHU COBPEMEHHO- | COBPEMEHHBIX HH(POpPMa- | HHUS COBPEMEHHBIX WH-

(GhOpMaIMOHHBIX TEXHO-
JIOTHH JIJ1s TIOMCKa U 00-
paboTKu OOIBIIHX
00beMOB HH(pOpMAIUU
1o MPOUITIO AeATETHHO-
CTH B TJI00aJIbHBIX
KOMIIBIOTEPHBIX CHUCTE-
Max, CeTsX, B OnOIMoTeu-
HBIX (DOH/IAX U B HHBIX
UCTOYHHMKaX MH(OpMa-
M.

3 TunoBble KOHTPOJIbHBIE 3a1aHUS

Jlis peanu3anuyl BbILIENIEPEUUCIIEHHBIX 3a7jad 00y4eHHUsl MCIOJIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE /ISl OLIEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTepU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHsI 00pa3oBa-
TEJIBHOM IPOTPaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 Bonpochbl Ha cAMONIOATOTOBKY

— Kon Puna-Comomona. Kon Xaddmana. Kogbl ¢ mManoil mioTHOCThIO MPOBEPOK HA YETHOCTD.
Texnonorus MIMO. Texuonorust XPIC. Texnonorus Full Duplex. Meron nocryna SC-FDMA. ®a3oBbie
IIYMBI B [I€pelatoieil U MPUEeMHON anmaparype.
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3.2 TeMbI TOMAIITHUX 3aJaHUI

— IlomexoycroiiunBoe komupoBaHue. biounbie koapl. Luknnueckue koapl. CBEPTOYHBIE KOIBI.
OnTuMmalbHbIe AUana3oHbl YaCTOT PAJUOIMHUN 11 MOOMIIBHBIX U CTallMOHAPHBIX PaJAMOCTaHIUI. DHep-
reTUYecKHe MOTEHINAIBI PAIUOIMHNAN, pa0OTAIOIINX OTPAKEHHBIMU CUTHANIAaMU. KaHambl CBSA3M TOJIBKO C
["ayccoBckumu mrymamu. MHoromy4eBoil 0ecripoBOAHOM KaHall CBsi3U. MmmynbcHas XxapakTepucTuka U
nepenatouHasi GyHKIMs KaHaja cBsi3u. KaHaiel cBsi3u TonbKo ¢ ['ayccoBckumu mrymamMu. MHOromy4yeBoi
OecrpoBoAHON KaHall CBs3U. VMmynbcHas XapakTepuCTHKa M IepenaTodHas (yHKIMsS KaHajla CBSI3U.
Onenka KaHaia cBA3U. AJITOpUTMBI SKBallalizupoBaHus. Bpems korepenTHocTH KaHana cBsi3u. [lonoca ko-
TepEeHTHOCTH KaHajla CBSI3U. AMIUTUTYAHAS MOIYIAuus, (a3oBas MOIYJSILMS, YAaCTOTHAs MOAYJSIUS,
KBa/IpaTypHasi aMIUIUTYIHAsE MO/, MOIysIUsl C OPTOTOHAIBHBIM YaCTOTHBIM MYJIbTUILIEKCUPOBA-
nuem OFDM, OFDMA, SCFDMA. Bpemennas cunxponusanusg. YactorHas cuHxpoHuzamusi. Cur-
HaJIbHO-KOJOBbIE KOHCTPYKIMU. Bpemennas cunxponusaiusi B OFDM cucremax cBsizu. YactoTHasi CUH-
xponusauusi B OFDM cucremax cBsi3u. AJITOPUTMBI OLEHKH BPEMEHHOTO M YAaCTOTHOI'O CABUra JJI CH-
CTEM CBSI3U.

3.3 TeMbl OIPOCOB HA 3AHATHAX

— KanansHoe xonupoBanue. Pannomu3zanus 6utoBoit nmocienoBareabHOCTH. [lomexoycToitunBoe
konupoBanue. brnounsie koxpl. [{uknnueckue koxapl. CBepTouHble KOAbl. ONTHMaIbHBIE AMAINIA30HBI Ya-
CTOT PAaJUOIUHUI 711 MOOMJIBHBIX M CTAllMOHAPHBIX PAJMOCTAHIMHA. DHEpreTnyeckue MOTEHIUANbI pa-
JTUOJMHUHM, paboTarouX OTPaKEHHBIMU cUrHanamu. KaHambl cBS3HM TOJNBKO ¢ ['ayCCOBCKUMH IIyMaMu.
MHoromy4eBoii 0ecripoBOIHOM KaHall cBA3H. MIMITylbCcHas XapakTepUCTUKA U NepenaTouHas QyHKIus Ka-
Hasia cBs3U. Kananbl cBsi3u Tosbko ¢ ['ayccoBCckuMU mrymaMu. MHOTonmy4eBoil 6ecripoBOIHON KaHa CBsI-
3u. IMmynbcHast XxapakTepucTHKa U nepenaTouHas pyHKuus kaHaia cBs3u. OleHka KaHana CBs3u. Anro-
PUTMBI DKBalaii3upoBaHus. BpeMst KorepeHTHOCTH KaHasa cBsi3H. [Tooca KOrepeHTHOCTH KaHasla CBA3H.

— AMIuMTyIHas MoAyJasnus, (a3oBas MOIYNALMSA, YAaCTOTHAs MOAYJSLUS, KBajJpaTypHas am-
IUIMTYyJHAsT MOIyisAuua. Monynauus ¢ OpPTOrOHAJBHBIM YacTOTHBIM MynbTHILUIeKcupoBaHueM OFDM,
OFDMA, SCFDMA.

— Bpewmennas cunxponunsanus. YacrtorHas cuHXpoHH3anus. CUTHaIbHO-KOJOBBIE KOHCTPYKIUH.
Bpemennas cunxponuzanus B OFDM cucremax cBsizu. YactorHas cunxponusauus B OFDM cuctemax
CBSA3U. AJITOPUTMBI OLICHKH BPEMEHHOT'O X YACTOTHOT'O CIIBUTA JJISl CUCTEM CBSA3H.

— AuroputMbl 00paboTKH U NMPeoOpa30BaHUsl CUTHAJIOB B CUCTEMax CBs3U 4-10 nokonenus. O6-
30p crangapra IEEE802.16e.0630p crangapta ETSITS 136 216 v.10. AnropuT™Mbl CHHXPOHHU3AIIUU B CH-
cTemMax CBsI3U 4-TO MOKOJIEHUS. AJITOPUTMBI TOMEXOYCTOMYMBOIO KOAWPOBAHUS B CUCTEMAX CBS3HU 4-TO
MTOKOJICHUS.

— Hrorn m3yueHus: yuyeOHOW NUCHMIUIMHBL. [lepcreKTHBBI Pa3BUTHS TEIEKOMMYHUKAITMOHHBIX
CeTel U CUCTEM.

3.4 Tembl 10K1210B
— Texnonoruss OFDMA, ®usuueckuil cMbICI OpAMOro U odpaTHoro npeobpasoBanus dypse,
[TwioTHBIE CUTHANBI M MWIOTHBIE nojaHecymue, CrnocoObl OLEHKH KaHajia CBsI3M, MHOTOIy4eBOi KaHal
CBSI3M, BIIMSHHUE Ha MEepeaBacMblil CUTHaNI, BpeMs KOrepeHTHOCTH U 10JI0Ca KOTEPEHTHOCTH KaHAJIa CBSI-
3u. BpeMeHHast CHHXpOHU3AIMs U €€ BIMAHUE Ha paboOTy CUCTEMbI CBS3M, YacTOTHAs CUHXPOHHU3ALUS U
ee BIMsSIHUE Ha paboTy cUCTeMbI CBs3U, Pa30BbIe HIYMbI H UX BIMSHHE Ha pabOTy CUCTEMBI CBSA3H, TeXHO-
aorus XPIC. Texnonorus MIMO. [TonHoayruiekcHast 6eCipoBO/IHAS CBSI3b.

3.5 Dk3aMeHalIOHHbIE BONPOCHI

— 1. Crpykrypnas cxema QAM monynsatopa, 2. Texnonorust OFDM, 3. Texnonoruss OFDMA, 4.
dusnueckuit CMbICI NpsMOro U odbpatHoro npeodpazoBanus Pypse, 5. Ilepenatounas GyHKIMS KaHaNa
cBs3u (MMmynbcHast xapakTepucTrKa KaHama cBsi3u), 6. CTpykTypa cBepTOYHOTO Kofiepa, 7. Jlekoauposa-
HHUE CBEPTOYHBIX KOJOB, 8. UTo Takoe sKkBanaiizupoBanue, 9. [InnoTHbIe CUTHAJIBI U MUJIOTHBIE OAHECY -
e, 10. CriocoObl onieHKM KaHasa cBs3H, 11. MHoromy4yeBoil kaHan CBS3M, BIAMSIHHE Ha NEpeaBacMblil
curnan, 12. ABI'llI, BnusiHue Genoro nryma Ha nepenaBaeMsblii curHan, 13. Yacrtora quckpeTH3aum, Bpe-
Msl quckpeTtusanuu 14. BpeMs KOrepeHTHOCTH U IOoJ0ca KOrepeHTHOCTH KaHaia cBsi3u. 15. Bpemennas
CHUHXPOHM3AIMs U €€ BIUSHHE Ha paboTy cucTeMbl CBs3H, 16. HacTOTHas CUHXpOHM3ALUS U €€ BIIHMSIHUE
Ha paboTy cuctemsl cBsA3H, 17. @a30Bble IIyMbl U UX BIUSHHE HAa pa0OTy CUCTEMBI CBsI3H, 18. TexHomorus
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XPIC 19. Texunonoruss MIMO 20. INonnonymiekcHas 6ecripoBogHast ¢Bs3b 21. IIpeoOpa3oBanus curHa-
70B Ha gusnueckom ypoHe cucteMbl WiIMAX, 22. [IpeoOpa3oBanre cUTHAIOB Ha (PU3NUECKOM YPOBHE
cucremsl LTE.

3.6 Tembl pac4yeTHbIX padoT
— Pacder ckopoctu nepenaun uHGOPMAIIMU 71 3aIaHHOM TOJIOCH CUTHAIa, BRIOPAHHOTO THIIA
MOMEXO0YCTOWYMBOTO KOAMPOBAHUS U BUAA MOAyisinuu. Pacuyer ¢azoBoro Habera, COOTBETCTBYIOIIETO Ya-
CTOTHOM oTcTpoiike. Pacduer TpeOyemoil mojochl curHajia ajisi oOecTieueHHss HEOOXOAMMOUM CKOPOCTH
nepeauu JaHHbIX IPU 3aJaHHOM BUJIE TIOMEXOYCTOMUMBOTO KOAUPOBAHUS,

3.7 Tembl 12a00paTOPHBIX padoT

— CBepToyHOE NMOMEXOYCTOMYMBOE KOAMPOBaHHUE. ANTOpUTM JiekoaupoBanust Butepou. Moaenu-
pPOBAaHHE KaHaJla CBSA3M C YaCTOTHO-CEJIEKTUBHBIMHU 3aMHUpaHUsAMH. MopaennpoBaHUE KaHala CBSI3U C
ABI'I.

— OFDM wonynsmusa. OFDMA monynsius. SCFDMA monymsanusi. OnieHKa KaHajda CBSI3U/9KBa-
naiisuposanue B OFDM cucremax. Paccuer nuk-¢pakropa. Texnonorus MIMO.

— Bpemennas cunxponunsauus B8 OFDM cucremax cBsizu. YactotHast cunxponusauus B8 OFDM
cucreMax cBs3u. VccrenoBanue BIMSHUS OIIMOKY BPEMEHHON CMHXPOHU3AIMK Ha BEPOSITHOCTh OUTOBOM
om0k B OFDM cuctemax cBsizu. MccnemoBanue BIUSHUS OMMOKH YaCTOTHOH CHHXPOHHU3AIMU HA Be-
posiTHOCTH OuTOBOM ook B OFDM cuctemax cBs3H.

— MonenupoBanue GU3NIECKOr0 YpOBHS CHCTEMBI cBsi3u mobile WiIMAX. MonenmupoBanue Gu-
3U4ECKOro ypoBHs cuctemsbl cBa3u LTE.

4 Meroan4yeckue MaTepHaJibl
s obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepuabl:
— METOIUYECKHE MaTepHaIIbl, OTPEIEISIONINE MPOIEeTyphl OLICHUBAHNS 3HAHUHA, YMEHHIA, HaBbI-
KOB Y (HMJTH) OTIBITA JIESITEFHOCTH, XapaKTePU3YIONUX dTaIbl (POp-MUPOBaHUS KOMIETEHITHI, COTJIACHO TI.
12 paboueii nmporpamMmsl.

4.1. OcHoBHas1 qUTEpaTypa

1. OcHoBbl panuocss3u [Tekct] : yueOHOe mocobue s By3oB / B. A. Pomantok ; Munucrtep -
cTBO oOpasoBanus Poccuiickoit ®denepanun, MoCKOBCKHI rocy1apCTBEHHBIM HHCTUTYT 3JIEKTPOHHOM TeX-
HUKH (TexHuueckuit yausepcuteT) (M.). - M. : FOpaiir, 2011. - 288 c¢. (Hanmuuue B 6mbmuorexke TYCVYP -
15 9k3.)

2. Hudposas MmoOmibHas paguocss3s [Tekcr] : yaeOHoe mocobue st By3oB / B. A. I'ankuH. - 2-
€ 3., nepepad. u jgom. - M. : Topstuast munaus - Tenexkom, 2012. - 592 c. (manuuue B 6ubanoreke TYCYP
- 40 5K3.)

4.2. lonoiHMTEILHAS JIUTEPaTypa

1. Ludposas cBs3b: TeopeTndeckre OCHOBHI M MpakTUyeckoe npumenenue : Ilep. ¢ anrn. / b.
Cxusap ; mep. I'posza E. I'.,, mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e uza. - M. : Bunbesmc, 2003.
— 1099 c. (manuuue B 6ubmoreke TYCVYP - 13 3k3.)

2. AmnanoroBoe u mudpoBoe paauoBemanue : Yueobnoe mocodue st By3oB / Ceprerr Beeromo-
nosud MenuxoB ; ToMCKHM rOCy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUOICKTPOHUKH. -
Tomck : TYCVYP, 2002. - 251 c. (nanuuue B 6ubaroreke TYCVYP - 80 5k3.)

3. Cucrtemsl CBSI3U C TOABWXHBIMH OObEKTaMH : YueOHoe mocoOue ans By3oB / Maiis Mu-
xainoBHa MaxkoBeeBa, Opuii CemenoBudu IllunakoB. - M. : Pagno u cBszb, 2002. — 440 c. (Hasmuue B
ounommoreke TYCVYP - 72 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYECKHEe TOCOOH S
1. Teopus nmoctpoeHuss HHPOKOMMYHHUKALMOHHBIX CUCTEM U ceTeil: YueOHO-MeToAnYeCcKoe Io-
cobue k maboparopasiM padbotam / Poroxxankos E. B. - 2012. 35 c. [DnekrponnsIii pecypc] - Pexxum 1o -
ctyna: http://edu.tusur.ru/publications/2618, cBoO6OAHBIIA.
2. Teopus mocTpoeHuss WHHOKOMMYHHKAMOHHBIX CHCTEM U ceTeil: YUueOHO-MeTOANYECKOe I0-
cobue A MPaKTUYECKUX 3aHATUH M camocTosTenbHOU paboTsl / Bepumuun A. C., Poroxnukos E. B. -
2012. 38 c. [DnexTponuHbIN pecype] - Pexxum pocrtyma: http://edu.tusur.ru/publications/2619, cBOOOIHBIH.
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3. MHorokaHalbHbIe U(PPOBBIE CUCTEMBI TIepeadn: MeToIu4eckoe ocoOre K MPaKTUISCKUM
3aHATUSAM IO CHEIUAIBHOCTAM Ul BCEX TEXHUYECKHUX HANpaBJICHUM paguoTeXHU4YecKoro (axymnbreTa /
HemumoB A. . - 2014, 25 ¢ [DnexrtpoHHsld  pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/4185, cBOOOAHBI.

4.4. ba3bl JaHHBIX, HHYOPMAIMOHHO CIIPABOYHbIE H ITOUCKOBbIE CHCTEMbI
1. http://www.dsplib.ru/, https://ru.wikipedia.org/
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