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7 ITonroroBka M crada sK3aMeHa 36 36 4acoB
8 OO0wast Tpy1I0€MKOCTh 180 180 4acoB
5.0 5.0 3.E

Ox3ameH: 10 cemectp

Tomck 2017

CornacoeaHa Ha noptane Ne2 22810




Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 3 oT « 27 » 11 2017 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocTaBiieHa C y4eToM TpeOoBaHUU QeAepaTbHOTO TOCYIaPCTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.05.01 PagnosnekTpoHHBIE CHCTEMBI U KOMITJIEKCHI, yTBepkaAeHHOoro 11 aBrycra 2016
rojia, paCCMOTPEHA M yTBEp)KJI€HA Ha 3acelaHud Kapeapwl «  » 20 roma, IPOTOKOJ
Ne .

PazpaboTumk:

JOTIEHT Kadeapsl, K.T.H., CT.H.C. Kad.
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3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast nporpamma cornnacoBaHna ¢ (pakyinpTeToM, NpopMINPYIOLIEH 1 BITycKatomieh kadenpamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Jexan PT® K. YO. ITonoBa

3aBenyromuii BEITyCKaroIen kag.

PTC C. B. MenuxoB
DKCHepT:

CTapIIHii mpernoaaBaresb Kadeapb
PTC xadenpa PTC . O. Ho3npeBarbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Hucnunnuna "TectupoBaHue M AMArHOCTHKA B MH()OKOMMYHHUKAIIMOHHBIX CHUCTEMaX MU CETAX
(TuABUKCuC) OT"HOCUTCS K YHCIY IUCHUIUIMH CIeUUaIn3auu padodyero ydeOHOTro IUIaHa st
MOATOTOBKH HMH)XeHEepoB 10 crnenuaibHOoCcTH 11.05.01 PanuosnekTpoHHbIE CHUCTEMBbI U KOMILICKCHI
(cmenmanu3anust PagnosnekTpoHHBIE CUCTeMBbl mepenadn uHGopmanuu). lLlenpio mpenogaBaHus
JUCIUTIIMHBI SIBISIE€TCS M3y4E€HHWE OCHOBHBIX 3aKOHOMEpPHOCTEH mepenayd MHGOpMamuu B ITU(POBBIX
TENIEKOMMYHU "KaIlMOHHBIX CUCTEMAX.

n

1.2. 3agaum IMCHUIIITHHBI

— OCHOBHOM 3aJlaueii JUCIUIUIMHBI SBIsACTCS (DOPMUPOBAHKME Y CTYACHTOB KOMIIETEHIIUH, IO-
3BOJISIIOIIMX CaMOCTOSTENIPHO TPOBOIUTH MAaTeMaTHYeCKUM aHaiu3 (U3HUYECKUX IPOIECCOB B
aHaJIOTOBBIX M LU(POBBIX YCTPOHCTBaX (POpMUpOBaHMA, MPeoOpa3zoBaHUS M OOPaOOTKH CHUTHAJIOB,
OIICHUBATh PEaJbHbIC U MPEAEIbHBIE BO3MOKHOCTH MPOIMYCKHON CIIOCOOHOCTH M IMTOMEXOYCTOMYHU "BOCTH
TEJIEKOMMYHUKAITUOHHBIX CUCTEM U CETEH.

— B kypce Tu/[BUKCuC npuHAT e€AuHBbIiI METOAOJOTMYECKUN MOAXOA K aHaIu3y U CHUHTE3Yy
COBPE-MCHHBIX TEJICKOMMYHHKAITMOHHBIX CHUCTEM M YCTPOHCTB Ha OCHOBE BEPOATHOCTHBIX MOjEJeH
COOOIIEHNH, CUTHAJIOB, MIOMEX M KaHAJOB B CHUCTeMax cBs3u. [IpemycMoTpeHHBIE MporpaMMon Kypca
Tu/I[BUKCuC 3HaHus SBISIOTCS HE TOJNBKO 0a30i [ MOCIEOYIOIIEro H3YYEeHUS CHEelHaTbHBIX
JTUCHUII JIMH, HO HMMEIOT TaKKe CaMOCTOATEIbHOE 3Ha4YeHUe i (POPMUPOBAHUS HHIKEHEPOB IO
creuuranbHoctu 11.05.01 PaanosnekTpoHHbIE CUCTEMBI U KOMILJIEKCHI.

2. Mecto aucunniimubl B ctpykrype OITIOIIT

Hucuumnnna «TectupoBaHue M JUarHOCTUKAa B MH(OKOMMYHMKALMOHHBIX CHCTEMaX U CETIX»
(b1.b.29.7) otHOCHTCs K 010Ky 1 (0a30Bast yacTh).

[TpeamecTBylOIMMU  JUCUUIVIMHAMM, (DOPMUPYIOLIMMHM  HadajbHbIE 3HAHMS, SBISIIOTCA
CleyIoIlMe  JUCHUIUIMHBI:  BBemeHune B CHENMAIbHOCTh,  3ammTa  MHPOpPMAUH B
MH(POKOMMYHHUKAIMOHHBIX CHCTEMax M ceTsaX, VHkeHepHo-TeXxHu4ecKas 3amura nHpopmauuu, Kananb
nepenaun nHGOopMarmu, KomupoBanne n mmdppoBanue uHGOpMamu B cucTeMax cBsizu, Kocmuyeckue
cucrteMbl, MeTposorus u paauousmepeHus, OCHOBBI TEOPUM paJMOCHCTEM Iepenadyd HH(pOpMaluy,
[Ipenaumiomuast, Ilpoextuposanue paguocucremsl (I'TIO 1-6), Cuctemsl paguocssi3u, TpaHCIOpTHBIE U
MYJIBTHCEPBUCHBIE CUCTEMBI U CETU CBS3H.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIUHBI

[Tpouecc n3yueHus: AUCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUN:

— TICK-2.2 cnocoOHOCTBbIO OLIEHMBATh OCHOBHBIE IIOKa3aTeNd KayecTBa CUCTEM Iepenadu
MH(OPMaIU C YUETOM XapaKTEPUCTUK KaHAJIOB CBSI3H;

B pesynbrare udydeHus IUCHUILIUHBI CTYAEHT JAOJKEH:

— 3HATh 3HAaTb - OCHOBBI TEOPUM TOYHOCTU HU3MEPEHHH; - IPUHUUIBI IOCTPOCHUS U
(YHKIIMOHUPOBAaHUS AHAJIOTOBBIX W LU(POBBIX HW3MEPUTENBHBIX MPUOOPOB; - TEOPETUUYECKHUE OCHOBBI
METPOJIOTUH U 3JEKTPOPAJANOM3MEPEHMI; - METO/bl U CpeicTBa 0OecreueHHs] €AMHCTBA U TOYHOCTHU
U3MEpPEHU; - OCOOEHHOCTM TpajyMpOBKH  CPEICTB  HM3MEPEHUN; MEpPCIEKTUBBI  Pa3BUTHUS
NIEKTPOPATUOUIMEPUTEIILbHON TEXHUKH

—  yMeTb YMETh - NIPOBOJUTH MU3MEPEHUS MapaMETPOB AIEMEHTOB PAJUOTEXHUYECKHUX LIETeN U
CUTHAQJIOB, OLICHMBAaTh NOTPEIIHOCTH HW3MEPEHHH; - OSKCIUIyaTHpPOBAaTh AIIEKTPOPAJAHOU3MEPUTEIBHYIO
TEXHUKY; - paboTaTh C HayYHO-TEXHUYECKOW JIUTEPaTypoil o TeMaTuke Kypca; - TBOPYECKH MPUMEHSATh
TEOPETUYECKUE 3HAHUS B MPAKTUUYECKON paboTe; - MpaBUIIBHO BBIOpAaTh METOJ U CPEACTBO M3MEpEHUs,
HauOosee ONTUMAbHbIE Ui DPELICHHs IOCTaBICHHOM 3aJayd; - CaMOCTOSATENIbHO pa3duparbecs IO
TEXHUUYECKUM OMHUCAHUIM B IPUHIUIE pabOThl, HA3HAYEHUHU U BO3MOKHOCTSIX CPEJCTB U3MEPEHUN

—  BJAJeTh BJIaJIeTh - pabOTHl C U3MEPHUTEIBHOI anmaparypoii; - paboThl ¢ TOKyMEHTalue Ha
CPEICTBA U3MEPEHUS.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OOmast TPyAOEMKOCTh JUCLMIUIMHBI cOcTaBisieT 5.0 3aueTHBIX €IWHHIBI U TpE/CTaBleHa B
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Tabnure 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHO nesTenbHOCTH Bcero gacos CemecTpsl
10 cemectp
AynuTopHbIe 3aHATHS (BCETO) 64 64
Jlexuun 32 32
[IpakTuyeckue 3aHATHSA 16 16
JlaGopatopHbie pabOTHI 16 16
CamocrosiTenbHas paboTa (Bcero) 80 80
Odopmitenre oT4eTOB 110 J1abopaTopHBIM paboTaM 16 16
[IpopaboTka JIEKITMOHHOTO MaTepuasa 8 8
CamocrosiTenbHOE U3yUYeHHEe TeM (BOIIPOCOB) 40 40
TEOPETUYECKOM YacTh Kypca
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 16 16
Bcero (6e3 ax3amena) 144 144
[ToaroroBka u craya sK3aMeHa 36 36
OO01mas TpyI0eMKOCTh 180 180
3aueTHbIe EquHAIIB 5.0 5.0
5. ConepxaHue TMCUMILITHHBI
5.1. Pazaesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Pazaensl AMCHUTUIMHBL U BUJIBI 3aHATHI MPUBEIACHBI B TabmuIe S5.1.
Tabnuna 5.1 — Pa3aenbr AMCUUIUIMHBI U BUJBI 3aHATUN
HaspaHus pa3ienoB QUCIUILIMHBL R EEZSE0fERREE g =8 ¢Q
10 cemectp
1 OCHOBBI METPOJIOTUUECKOTO 8 4 4 14 30 TICK-2.2
o0ecriedeHns: N3MepeHui
2 Opranu3zaius u3MepeHuil B 12 4 4 31 51 TICK-2.2
TEJIEeKOMMYHUKAIIMOHHBIX CHCTEMaX
3 Mertpoioruueckoe odecrieueHmne 12 8 8 35 63 IICK-2.2
MPOEKTUPOBAHUS U IKCILTyaTaIl[uu
3AIIUIICHHBIX TEJICKOMMYHHUKAIIMOHHBIX
CUCTEM
Hroro 3a cemectp 32 16 16 80 144
Hroro 32 16 16 80 144
5.2. Copep:xkanue pa3aeioB JUCHUIIHHBI (110 JEKIIUAM)
ConeprkaHue pa3iesaoB TUCIUILINH (110 JICKIUSIM) MIPUBEIEHO B Tadmuie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aesnoB AUCITUTUINH (10 JICKITHSIM)
’KaHUe Pa3eNioB JUCIMIUIMHEI o 5{ £ 4 2 & E =
Ha3zBauus paszenos Conep © Pasieion et &z 5T 2 2 ¢
JIEKIIAAM — o o |2 o 2 4
10 cemectp
1 OcHOBBI METPOJIOTHUECKOTO [Tpenmet xypca. MeTposorus, 8 IICK-2.2
obecriedeHus U3MEpPEeHH CTaHJapTHU3AIUs U CepTUPUKAIHS.
OcHOBHBIE 3371291 00CCIICUCHUS
4
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€IMHCTBA U TOYHOCTH U3MEPEHUIl B
COOTBETCTBHUHM C 3aKOHOM P®D, nmoHsTHE
MeTposiornueckoro obecrneuenus (MO),
BUJIBI U coiepxkanue paboT mo MO.
[TpuHIMIIBI U3MEPEHUs, METOIbI U
CpeacTBa 00eCTICUeHUS X €IUHCTBA U
To4yHOCTU. OCHOBHBIE MOJOKEHUS TEOPUU
TOYHOCTH u3MepeHui. ['ocynapcrBeHHas
cuctema crangapruzauuu. [Ipasuna
BBIITYCKa B 0OpalieHne u pa3padoTKu
CPEICTB U3MEPEHUI, OpraHU3aIHs
MOBEPKH CPEJICTB U3MEPECHHA, paboune
ATAJIOHBI, Pa3pabOTKa MOBEPOYHBIX CXEM
¥ METOJIUK TTOBEPKHU.

Hroro 8

2 Opranu3anus UsMepeHuil B [TpyHIMIIBI TOCTPOEHUSI CPELICTB 12 TICK-2.2

TEJIEKOMMYHUKAIIMOHHBIX CUCTEMaX  M3MEpeHHUH. AHAJIOroBble U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPBI.
W3mepuTenbHble reHepaTopbl. MeToas! 1
CpeICTBa U3MEPEHUS TapaMETPOB
3JIEMEHTOB PaIMOTEXHUYECKHX LIeTel 1
CUTHAJIOB. ABTOMaTH3aLUsl U3MEPECHUI.
HHpopMamoHHO-U3MEpUTEIIbHBIE
cuctembl. OCOOEHHOCTH U3MEPEHUN B
CHUCTEMax CBS3M C Pa3HOU cpenoi
pactpoctpanenusi. OCHOBBI
CTaHJapTU3AL1H, 0COOEHHOCTH
cepruduKanmy annaparypsl CBI3H
Pa3IMYHOIO Ha3HAUEHUs, CePTUDHUKALIHS
CPENICTB U3MEPEHUM.

Utoro 12
3 Metponoruyeckoe obecreueHue OO111e BOMpoChl OpraHu3anuu 12 TICK-2.2
MMPOCKTUPOBAHHUA U IKCILTyaTallun I/ISMepeHI/Iﬁ B 3allIMIICHHBIX
3alUIIEHHBIX TEJIEKOMMYHUKAI[IOHHBIX CUCTEMAX.
TCIICKOMMYHHUKAIIMOHHBIX CUCTEM HCpBI/ILIHI)Ie " BTOPHUYHLBIC CETH

COBPEMEHHBIX TEJIEKOMMYHHUKAMOHHBIX
cucteMm. CTpyKTypa KaHaJOB U TPaKTOB
cucteMm nepenauu. Ilapamerps! u
XapaKTePUCTUKHU KaHAJIOB U TPAKTOB.
Buael n3mepenuil B cucreMax nepeiadn.
HacTpoeuHsble, mprieMoc1aTOuHbIE U
AKCIUTyaTalllOHHBIE U3MEPEHHUS.
TexHoJIOrus N3MEPEHNH B BOJIOKOHHO-
ONTHYECKHUX CUCTEMAX Mepenadn
(BOCII). U3mepuTenpHast TEXHUKA JJIS
n3Mmepenuss BOCII. Ontuueckue
M3MEPHUTENN MOIIHOCTH,
CTaOMIN3UPOBAHHBIE HICTOYHUKH
ONTUYECKOTO CUTHAJIA, aHAJTN3aTOPbI
3aTyXaHMsl, ONTHYECKHUE aTTEHI0ATOPHI,
ONTUYECKUE PEPIIEKTOMETPBHI.
ITpOMBILIIEHHBIE U OKCILTyaTallMOHHBIE
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MU3MEPEHUsI OCHOBHBIX ApaMETPOB U
XapaKTePUCTUK ONITUUECKUX TPAKTOB.
TexHonorus n3MepeHnit Ha KaOCITbHBIX
cucrtemax nepenayu. MismepurenbHas
TEeXHHKA: KaberaencKkareiu,
peduexToMeTpsl, KabelIbHbIE TECTEPHI,
MYJIBTUMETPBI, aHATU3aTOPbI
a0OHEHTCKUX nap. M3mepeHne 0CHOBHBIX
XapaKkTepUCTUK Kabens. TpaccupoBka u
KpOCCHUpOBaHHE Kabeseid, JIOKaIn3anus
MecTa JIerpalaliiy KayecTBa. TexXHOIorus
Paao4acTOTHBIX U3MEPEHU.
N3mepurenbHas TEXHUKA
paZvoYacTOTHBIX TapaMeTPOB CUTHAJIOB.
CucTemMbl KOMIUIEKCHBIX U3MEPEHUN
[1apaMeTpPOB PaAHO4YaCTOTHBIX CUCTEM
nepenadn. TeXHOJIOTusl U3MEPEHU Ha
AHaJIOrOBOW IepBUYHOM ceTH. M3Mepenus
YPOBHEM CUTHAJIOB, IOMEX,
MCCJIEJIOBAHNE TOMEXO03aIUILIEHHOCTH
kanana TY. 3mepenus B iudpoBoit
nepsuuHoil cetu PDH. Ananu3s noroka
El: pusndeckuii, kKaHAJIbHBIN U CETEBOM
YpOBHH H3MepeHui. AHanu3 nmotokoB E2,
E3, E4. OcoGeHHOCTH U3MEPUTENBHBIX
texHonoruit SDN. Ananuzaropsl cetu
PDH/SDH. DxcmryaTaliuOHHBIHA
MOHUTOPUHT CETH. MeTposIorndeckoe
obecrieueHre MPOEKTUPOBAHUS U
AKCIUTyaTallly 3alIUIIEHHBIX
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.
MeTtons! 3amUTHI HHDOPMAITIH B
CUCTEMax mepenadyu JaHHbIX. Cpencrsa
U3MEPEHUS OT YTeUKU MH(OPMAIUH 110
TEXHUYECKUM KaHajlam.

Hroro 12

Hroro 3a cemectp 32

5.3. Pa3gesbl AMCHMILIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3M ¢ 00ecneYnBAKIUMH (TPeAbLTYIIUMHU)
U o0ecrieynBaeMbIMU (MOCJIEAYIOIUMH) TUCHHIIMHAMH
Paznenbl quCHUIIIUHBI U MEXIUCIUILUIMHAPHBIE CBSA3U C O0ECIEUUBAIOIIMMHU (TIPEIBIAYIIIUMHI) U
o0ecrneurnBaeMbIMH (TTOCIEAYIONIMMHI ) TUCIUTUTMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.
Tabnuna 5.3 - Pazgensl AUCITUTUTHHBI 1 MEXIUCITUTUTIHAPHBIE CBS3H

Ne pa3aciioB ﬂaHHOﬁ JUCHUIIIIMHBI, JJIA
KOTOPBIX HGO6XO}II/IMO HN3Yy4YCHHUC

HarMeHOBaHME TUCIUTLIMH o0ecreynBaoX U 00ecIeunBaeMbIX
JTUCIUTLINH
1 2 3

[IpenmecTByronme JuCIUIIIMHBI

1 BBenenue B cienmMaabHOCTE + + +

2 3amura uHpOopMaIi B UHPOKOMMYHHKAITHOHHBIX
CUCTEMAX M CETAX

+ +
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3 NmxeHepHO-TeXHUUECKas 3aIIuTa MH(popMaIu + + +
4 Kanansl nepenauu nHpopmanuu + + +
5 Konuposanue u mmdpoBanre HHPOPMAIIUU B CHCTEMax +
CBSI3U

6 KocMuueckue cuctemsl + +
7 Metpouiorus u paguon3MepeHus +
8 OCHOBBI TEOPUHU PATMOCHUCTEM TIepeadn HHpopMaruu + + +
9 IlpenauniomMHas + + +
10 IIpoekrupoBanwue paguocuctemsl (I'TIO 1-6) + + +
11 CucremMsl paiiocBs3u + + +
12 TpaHCHIOPTHBIEC U MYIBTHUCEPBUCHBIE CUCTEMBI U CETH + + +
CBA3U

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (pOPMHUPYyeMBbIX PH U3YYECHUH AUCHMILIMHBI, M BU/AOB 3aHATHI
CooTBeTcTBHE KOMIETEHIWH, (OPMUPYEMBIX MPH HM3YYEHWH AMCUUIUIMHBI, U BUAOB 3aHSATHIM
IpeCTaBIeHo B Tabnule 5.4

Tabmuma 5.4 — CooTBeTcTBHE KOMIIETCHLIMH W BHIOB 3aHATHH, (OPMHUPYEMBIX TIpU H3yYCHHUH
JHMCIUILTHHBI

0] )

E = Buipt 3ansTuit o

TS OPMBI KOHTPOJIS

S o oA = g0 < L <

Z = B E =8 Ev8 8CEz8 8K35EE

I1CK-2.2 + + + + KonTpomnsHnas pabdora,

Jomamnee 3aganue, Otuer
110 HHIUBUIYATBHOMY
3aJaHuI0, JK3aMEH,
KoncnekT caMomoaroToBKH,
3amuta otdera, OTYET 110
nmabopaTopHoii padore,
Ornpoc Ha 3aHATHSIX,
Pacuernas pabota, Tecr,
Pegepar, Otuer no
MIPAKTHYECKOMY 3aHSATHIO

6. UnTepakTuBHBIE MeTOAbI U (OPMBI OPraHU3alUMA 00yYeHHU S
He npenycmorpeno PYII

7. JlabopaTropHble padoThI
HaunmenoBanue nabopatopHbIx paboT npuBeaeHo B Tadbnune 7.1.
Tabnmuna 7. 1 — HaumenoBanue 1a0opaTopHbIX paboT

HazBanns pasnenos Hanmenosanue naboparopsix pador 3 £ 8. = & 2
10 cemecTtp
1 OcHOBBI METPOIOTMUYECKOTO [Tudposast o6padotka curHanos B TKC 4 I1CK-2.2
o0ecredeHns: N3MEepeHu Vitoro
2 OpraHu3anys UsMepeHuil B N3mepeHne XxapakTepUCTUK CUTHAJIOB U 4 I1CK-2.2
TEJIEKOMMYHUKAIIMOHHBIX cucTtemax  neneil B TKC
Hroro
3 Metponoruyeckoe obecrieueHue W3mepeHus XapakTepUCTHK MOJEMOB 8 I1CK-2.2
MPOEKTUPOBAHUS U IKCIUTyaTallun TKC
3alMIIECHHBIX Vitoro 8
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TCJIICKOMMYHHUKAIIMOHHBIX CUCTEM

Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMHUHAPBI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabmuua 8. 1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHIATHH (CEMUHAPOB)
HauMeHoBaHMe pakTHYECKUX 3aHaTuii 5L £ 4 2 2 E z
Haspanus paszienion P 25552 Z¢
(cemuHapoB) — o & =53 2 <
10 cemectp
1 OCHOBBI METPOJIOTHUECKOTO Teopus morpentHocTeit u 006padboTKH 4 [1CK-2.2
oOecrieuyeHus: U3MEPEHUM PE3yIbTaTOB U3MEPECHUI
Hroro
2 Opranu3anus UsMepeHuil B W3mepeHne BEpOoSTHOCTHBIX [ICK-2.2
TEJIEKOMMYHUKAIIMOHHBIX CUCTEMaX  XapaKTepUCTHUK CIY4ailHBIX MIPOLIECCOB
Hroro
3 Metpoioruueckoe odecrieueHmue W3mepeHus XxapaKTepuCTHK [ICK-2.2
MPOEKTUPOBAHUS U IKCILTyaTaI[ul PaZOYacTOTHBIX CUCTEM
3alUIIEHHBIX Vitoro 8
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM
Hroro 3a cemectp 16

9. CamocTosiTesibHasi padoTa
Bunel camocrositensHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUU MPEICTABICHBI B

tabmuie 9.1.
Tabnuua 9.1 - Bunbel camocTosTenbHO paboThl, TPYI0EMKOCTh U (hOpMUPYEMbIe KOMITETEHITUU
Bub caMOCTOSTETLHOM E 428 =
Ha3zBaumus paznenon g 3 5 3 = 2 DOopMBI KOHTPOJISI
paboThI © 3 =5 2
10 cemectp
1 OcHoOBBI [ToaroToBka k 4  TICK-2.2 JlomaiiHee 3a7aHue,
METPOJIOTHYECKOTO MPAKTHYECKUM 3aHATHM, 3amuTa oT4era,
oOecreuyeHuss U3BMEPEHU  ceMHHapam KonrtposnpHhas pabora,
CamocTrosTenbHOe 4 8Hpoc Ha 3aHATHAX,
TYET I
W3Yy4YeHHE TeM (BOIIPOCOB) er o
TEOPETUYECKON YacTu MHMBUIYAlIEHOMY
Kypca 3aganuro, OT4YET 110
naboparopHoii padote,
ITpopaboTka IeKIHOHHOTO 2 OT4er 1o NpaKTUYECKOMY
Marepuaja 3aHATHIO, PacueTHas
OdopmieHre 0TYETOB 110 4 pabora, Pedepar, Tecr,
nmabopaTopHBIM paboTam OK3aMmeH
Uroro 14
2 Opranu3zanus IToaroroBka K 4 I[ICK-2.2 JlomalHee 3aJaHueE,
M3MEPEHU B MPAKTHYECKUM 3aHSATHSIM, 3amuTa oTYeTa,
TEJIEKOMMYHUKAIIMOHHBIX  CEMHHapaM KontponwsHas padora,
ucTeMax MPOC Ha 3aHATHIX
cacTeMa CamocTosiTeTbHOE 20 8 poc Ha 3a ’
TYET 1T
U3ydeHue TeM (BOIPOCOB) et o
TEOPETUICCKOHN YacTh MH/HBUyalIBHOMY
Kypea 3amanuto, OTYeT no
nmabopaTopHOii padore,
[TpopaboTka JIEKIIMOHHOTO 3
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Marepuana OTyeT Mo NpakTUIECKOMY
OdopmieHre 0T4ETOB 110 4 3aléﬂTHIO}; PacquH,?ﬂ
1abopaTopHBIM paboTam pabora, Pedepar, Tecr,
DK3aMeH
Hroro 31
3 Merposoruueckoe [ToaroroBka k 8 I[ICK-2.2 JlomaiHee 3aJaHueE,
obOecrecucHUe MPAKTUYECKUM 3aHATHUSIM, 3amuTa otuera, Koncrekr
MIPOCKTUPOBAHUS 1 CeMHHapaMm CaMOIIOJATOTOBKH,
IKCILTyaTaluu CaAMOCTOSTILHOS 16 IéOHTPOJIBHaH pabora,
3aIIUIICHHBIX U3yuCHHE TeM (BOTPOCOB) Onpoc Ha 3aHATHSIX,
TEICKOMMYHHKAIHOHHBIX o pETHUECKOH TacTH TYET I10
CHCTEM Kypea WHIUBHTYAIbBHOMY
3amanuio, OT4ueT 1o
[TpopaboTka JIEKITMOHHOTO 3 1abopaTopHoit paGore,
Marcepualla OT4er 1o NpaKTUIECKOMY
Odopmienue 0T4eTOB 10 8 3aHsTHIO, PacueTHast
11a60paTopHBIM paboTaMm pabota, Pedepar, Tecr,
DK3aMeH
Hroro 35
Hroro 3a cemectp 80
ITogroroBka u cmada 36 DK3aMeH
JK3aMeHa
Hroro 116

9.1. TeMBbI AJ151 CAMOCTOSITEJILHOTO U3yYeHHUS TEOPETHYECKOH YaCTH Kypca
1. OcHOBBI METPOJIOTHUECKOr0 00ECTIeUeHUs] U3MEPEHUN
2. Opranuzanus U3MEpEeHHU B TEIIEKOMMYHUKAIIHOHHBIX CUCTEMaX

3. Merponoruueckoe oOecreueHHE TMPOCKTUPOBAHUS M OKCIUTyaTallud  3allUIICHHBIX

TEJIEKOMMYHUKAITUOHHBIX CUCTEM
10. KypcoBas pa6ora (mpoeKr)
He npenycmorpeno PYII
11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBaeMOCTH CTYICHTOB
11.1. BanabHbIe OLEHKH JJI51 3JIEMEHTOB KOHTPOJIS
Tabnuua 11.1 — baniapHbIe OLIEHKH 7S 2JIEMEHTOB KOHTPOJIS
. . MaxkcuMabHBIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOI 0asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha cemMecTp
Hauaia cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
10 cemectp

JomainHee 3ananue 4
3amura oTueTa
Koncmekr 2 2 2 6
CaMOIOJITOTOBKH
Kontponbhas padora
Ornpoc Ha 3aHATUAX
Ortuer o
WHJUBUTYAJIbBHOMY
3a/1aHUIO
Otuet no nabopatopHoii 4 4 8
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pabore

OTt4er 1o NpaKTUYECKOMY 2 2 2 6
3aHSTUIO

Pacuernas pabora 8

Pedepar

Tect 2 2

Hroro makcumym 3a 6 28 36 70
nepuos

OK3aMeH 30
Hapacraromum nrorom 6 34 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeIcTaBieH B Tabmmie 11.2.
Tabmuna 11. 2 — Ilepecuer 6aJIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

banibl Ha 1aTy KOHTPOIBHON TOUKH Ornenka

>90% ot MakcuMaabHOU cyMMbI OamioB Ha nary KT 5)

Ot 70% no 89% ot makcumanbHON cymMbl OaisioB Ha fgaty KT

4
Ot 60% 10 69% oT MakcuManbHOU cyMMbI OatoB Ha gary KT 3
2

< 60% ot MakcuMasbHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyet cymMMbl 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[lepecuer cymMMbl 6asIOB B TPAAUIIMOHHYIO U MEXIYHApOAHYIO OLIEHKY IPEJCTAaBICH B TAaOIMIEe
11.3.

Tabmuua 11. 3 — Ilepecuetr cymmbl 6AJJI0B B TPaJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY
Hrorosasi cymma 6aiios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnuHO) (3aUTEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouensn xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 60 D (ynoBneTBOpUTENIHHO)

3 (YOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (mocpexcTaero)
2 (HeyROBIIETBOPHTEHHO) (HE Huxe 60 6amios F (meynoBneTBopHUTENbHO)

3aYTEHO)

12. Y4yeOHO-MeTOAUYECKOEe M MH(OPMALMOHHOE 00ecrieYeHre JUCHMIITTUHbI

12.1. OcHoBHas1 JUTEpaTypa
1. TectupoBaHHE U AUArHOCTHKA B HH(POKOMMYHHMKAIIMOHHBIX CHCTEMax M ceTsax: Kypc neknui,
KOMIIBIOTEPHBIE JIAOOPATOPHBIC pabOTHI M MPAKTUKYM, 33JJaHHE HA CAMOCTOSATENbHYI0 pabory / [onukoB
A. M. - 2017. 575 c. [DnextponHsIii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/7077,
nara obpamenus: 29.11.2017.

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. TectupoBanue U IUarHOCTHKA B PAIUOIEKTPOHHBIX cUCTeMax rnepeaadn nadopmarmu: Kype
JICKIMIA, KOMIIBIOTEpPHBIC J1a0OpaTopHbie pPAa0OThI W KOMIBIOTEPHBIM MPAKTHKyM, 3aJaHHe Ha
camocTosTenbHyto paboty / [omukoB A. M. - 2017. 436 c. [DnexkTponHbIl pecypc]| - Pexxum gocryna:
https://edu.tusur.ru/publications/7064, nata obpamenwus: 29.11.2017.
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12.3 YuyeOHO-MeTOOHYIECKHE IOCO0OUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYeCKHe MOCo0Us
1. TectupoBaHME U OHATHOCTUKA B MH()OKOMMYHHKAIIMOHHBIX CUCTeMaX M ceTsx: Kypc jeximid,
KOMIBIOTEpHBIE JIAOOPATOPHBIE pabOTHl M MPAKTUKYM, 33JaHHE HA CaMOCTOSTeNbHYI0 padory / ['onukos
A. M. - 2017. 575 c. [Dnekrponnsiii pecypc] - Pexxum mocryna: https://edu.tusur.ru/publications/7077,
nara obpamenus: 29.11.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE TOCOOUSA JIsl JIMI] C OTPAHNYEHHBIMH BO3MOKHOCTAMHU 310POBbS

Y4eOHO-METOINYECKIE MaTeprabl I CAaMOCTOSATEILHON M ayTUTOPHON pabOThl 00yYarOmUXCs
W3 4YKClia MHBAJIUIOB MPEJOCTABISAIOTCS B (opMax, aJlaiTAPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBBS H
BOCIIPUATHS HHPOPMAITUH.

Jlist U1 ¢ HAPYIIeHUSIMU 3PeHUs:

- B (hopme 37EeKTPOHHOTO IOKYMEHTA,;

- B I1e4aTHON (hOpMe YBEITUUCHHBIM MIPUDTOM.

JLis1 NI ¢ HAPYIIeHUSIMU CJIyXa:

- B (hopMe 3EKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHoOM (hopme.

JIst M1 ¢ HAPYLIeHUSIMH OTIOPHO-ABUIaTe/ILHOI0 annapara:

- B (popme 3IEeKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopMme.

12.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbBIE, TONCKOBBIE CHCTEMbI U TpedyemMoe
NMporpaMMHoOe odecrnevyeHue
1. Slunexc

13. MarepuaibHO-TeXHHYECKOE O0ecreyeHue TUCHUITUHBI
13.1. O0mue TpedoBaHUs K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHUI0 JUCIUIIMHBI

13.1.1. MarepuajibHO-TeXHHYECKOE o0ecnevyeHue sl JJeKIMOHHbIX 3aHATHI
I[JISI IMPOBCACHHA 3aHATHI JICKHMOHHOI'O THIIA, I'PYIIIIOBBIX W WHAWMBUAYAJIBHBIX KOHCyJII:T&HHfI,
TEKYLIEro KOHTPOJsl U NMPOMEKYTOUHON aTTeCTallMM UCHOJb3yeTCsl ydeOHasi ayAUTOpUsi, C KOJIUYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOM M cTaHIapTHOM yueOHoM Mebenbto. MMerores
HanIsHbIE TOCOOMS B BUJIE MPE3EHTALUHN 110 JIEKLIMOHHBIM pa3JieaM JAUCHUILTHHBI.

13.1.2. MarepuajibHO-TeXHHYECKOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI

Jns mpoBeAeHUST MPAKTHYECKUX (CEMHHAPCKUX) 3aHSITHH HCMONb3yeTcs ydeOHasl aylnuTopws,
pacnonoxenHas mo aapecy 634034, Tomckas oOnacte, r. Tomck, Bepmmnanna ynuna, 1. 47, 4 stax, aya.
401. CocraB obopynoBanus: YueOHas mebeinp; Jlocka MarHuTHO-MapkepHas -1mT.; Kommyrarop D-Link
Switch 24 port - l1mT.; Komnbrotepsr knacca He Hibke [I9BM INTEL Celeron D336 2.8[Tm. -14 mr.
Hcnonb3yercst NHUIIEH3UOHHOE TporpaMMHOEe oOecreueHne, MakeThl Bepcued He Hike: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Mmeercst moMemieHuss A XpaHEHHs W NPO(PUIAKTHUYECKOTO OOCTYKHBaHUS
y4eOHOro 000pyIOBAHHUS.

13.1.3. MaTrepuanbHO-TeXHUYECKOe o0ecnedeHue 1JIs JJa0opaTopHbIX padoT

Jns  mpoBeneHust  1aOOpaTOpHBIX — 3aHATHA ~ UCHONb3yeTcs  yueOHO-HCCIeN0BaTeNbcKas
BBIUMCIIUTENbHAs Jlaboparopus, pacnojoxeHHas 1o azapecy 634034, Tomckas ob6nacth, I Tomck,
Bepumununa ymuna, n. 47, 4 srax, ayn. 401. CocraB oGopynoBanusi: YyeOHas Mebenb, DKpaH ¢
anektponpuBogoM DRAPER BARONET — 1 mr.; Mynerumenuiineiii npoektrop TOSHIBA — 1 mit;
Kommbrorepsr kmacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢
HIMPOKOIIOJIOCHBIM AocTynoM B Internet, ¢ monuTopamm tuma Samsung 18.5" S19C200N- 18 mr;
Hcnonb3yercs JMIIEH3MOHHOE MpOrpaMMHOE oOecledyeHne, IMakeThl Bepcueil He Hike: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5
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13.1.4. MarepuaJibHO-TeXHHYECKOe o0ecneyeHue JAJIs1 CAMOCTOSATEIbHOM padoThl
Jnst camocTOosATEeNhbHOM pabOThl HCMONB3yeTcsl y4eOHas aymuTopus (KOMIBIOTEPHBIM Kilacc),
pacnionioxkeHHast no azapecy 634034, 1. Tomck, yn. Bepmmnuna, 47, 1 srtax, ayn. 126. Cocras
obopynoBanus: yueOHas MeOenb; komnbloTepsl kiacca He Hike [IDBM INTEL Celeron D336 2.81T. -
4 wr.; komnbiotepel noakiroueHbl K ceth MHTEPHET u obGecneunBaroT A0CTYn B 3JIE€KTPOHHYIO
nH(OPMaAIIMOHHO-00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

13.2. MaTepuaibHO-TeXHHYeCKoe o0ecriedeHre JMCIHUIIIMHBI 1JIs1 JIMI C OTPAHMYeHHBIMHU
BO3MO’KHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCIONb30BAHUEM CPENCTB 00yUeHUs
00I11Iero U CHEeNMaIbHOI0 Ha3HAUEHUS.

[Ipy o0OydyeHHMH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIOILEH ammaparypbl, MYJIbTUMEAMMHBIX CPEIACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadd yueOHOH MH(POPMAIMK B JOCTYMHBIX (OpMax Ui CTYACHTOB C HApYLIICHUSIMHU CIIyXa,
MOOWJIBHOM cHCTeMBl OOy4eHHUs JUIsl CTYIEHTOB C HWHBAJUAHOCTBbIO, NOPTATUBHOM WHIYKLIMOHHOM
CHCTeMBbl. YueOHas ayIuTopusi, B KOTOPOH OOydaloTCsl CTYAEHTHI C HapylIeHHEM cilyxa, 00opylaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyAMOTEXHUKOM, BUJICOTEXHUKOM, SJIEKTPOHHOW ITOCKOM, MYIbTUMEIUMHON
CUCTEMOM.

IIpu oOyyeHHH CTYJIEHTOB € HAPYWIEHMSIMH 3PeHHSIMH IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JIEKIMOHHBIX U YYEOHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YJAJIEHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) MpH MOMOIIM BUACOYBEIUUUTENIEH IS yAaJIEHHOTO IPOCMOTpa.

[Tpu 0Oy4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIATEJbHOI0 ANMAapPaTa HUCIOJIb3YIOTCS
aJIbTepHaTUBHBIE YCTPOMCTBAa BBOJA MH(OPMALMU M JIpyrue TEXHUUYECKUE CpeACTBa IpueMa/mnepenadu
yuebHOl nH(pOopMauy B JOCTYNMHBIX (OpMax i CTYACHTOB C HapyIICHUSMH OIOPHO-ABHTaTEIbHOTO
anmnapara, MOOMJIbBHOM cucTeMbl 00ydeHUs 1J1s1 JItoIeH C HHBAIUIHOCTBIO.

14. ®oH1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE Tpeﬁonam/m K (l)OHI[y OLCHOYHBIX CPEACTB U METOAUYECCKHUE PEKOMECHAALIUNA
DoHA OIEHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHHsI, UCIIOJIB3YCMbIC IJId OLICHKU
C(l)OpMI/IpOBaHHOCTI/I U OCBOCHHUA 3aKPCIJICHHBIX 3a JUCHUILIMHON KOMIICTCHITHI IIpu IPOBCACHUU
TeKymeﬁ, HpOMe)KYTOqHOﬁ ATTCCTAllMU 110 JUCIHUIIIIMHC IIPUBCCH B IIPUJIOKCHHUU K pa60qel71 IIporpamMme.

14.2 Tpe6oBanus K (poHAY OLIEHOYHBIX CPEICTB JJIfA JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSAMH
310POBbS
JUis CTyAEHTOB € HMHBAJIUAHOCTBIO IPETYyCMOTPEHbI JIOTOJHUTEIbHBIE OICHOUHBIE CpE/ICTBa,
nepedeHb KOTOPhIX YKa3aH B TaOIHUIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJISl CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHnTos

Bupl TOTIOTHATENEHBIX OI[CHOUHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCbMEHHBIE CAMOCTOSITEIbHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

IIOKa3aHUusAM

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K
3a4eTy

C orpannuenusmMu 1o  TecTsl, MUCbMEHHBIC CAMOCTOSTEIBHBIC
00LIEMETULIUHCKAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[IpenmyIiecTBEHHO TPOBEPKA
METOJIaMU, UCXO/ISl U3 COCTOSTHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAMH M0 OLEHOYHBIM CPeICTBAM JIJIs JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mnpenmycmarpuBaeTrcst noctymHas (opMa MpeaoCTaBICHHs 3aJaHuil
OIICHOYHBIX CPENICTB, @ UMEHHO:

- B Ie4aTHOM (hopme;

- B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEIOCTaBIICHUE 3aJJaHHsI C UCIIOIb30BAaHUEM CYpPIOTIEPEBOIA.

CryaeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC
BOMNPOCHL. ISl Takux CTYyIEHTOB MpeaycMaTpuBaeTcs AOCTyMHas ¢opma MpPeaOCTaBICHUS OTBETOB Ha

3aJaHusd, a UMCHHO!

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMIIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
npeaoCTaBJICHUC HHq)OpMaHHH B Q)opMax, aaalITUPOBAHHBIX K OrPaHUYCHUSAM UX 300POBbA U BOCIIPUATUSA

uHpOpMaLUK:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpME YBEITUUCHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

— B MIe4aTHO (opme.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-BUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCS ¢ MHBAUAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIlOB.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKeTHOE 00pa3oBaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLATIIMHE
TeCTHPOBaHI/Ie U JUATHOCTHUKA B I/IH(l)OKOMMyHHKaIII/IOHHLIX CUCTEMAX U CCTHAX

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHMe - CIIEUATUTET

HampaBienue noarorosku (cneruaibHocTh): 11.05.01 PagnosieKTpoHHbIE CHCTEMbI M KOMILJIEKCHI
Hanpapnennocts (mpoduins): PaagmosieKTpoHHbIE CHCTEMBbI Mepenayu HHpopMauu

®dopma 0OyueHus: oUHast

®akynbrer: PT®, Pagnorexnuvyeckuii paxky/abrer

Kadenpa: PTC, Kadenpa paanorexHu4ecKuxX CUCTEM

Kypc: 5

Cemectp: 10

VYueOnbii man Habopa 2011 roma

PazpaboTumk:
— JoueHT kKadeapsl, K.T.H., CT.H.Cc. Kag. PTC A. M. T'onukoB

OksameHn: 10 cemectp

Tomck 2017
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(TIpakTUKH) W TIPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepUaIOB (TUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno paucuuIUiMHe (MPaKTUKE) HUCHOJIB3YyeTCS MpPU MPOBEIEHUU TEKYIIEro KOHTPOJISA
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETCHIIUH
[ICK-2.2  criocoGHOCTBIO OLIEHUBATH OCHOBHBIE JlomKeH 3HaTh 3HaTh - OCHOBBI TEOPUU
[IOKA3aTelIy Ka4eCTBa CUCTEM IIepeaadu TOYHOCTU U3MEPEHUM; - IPUHLIUIIBI
UH(POPMALIUH C YYETOM XapaKTEPUCTUK KaHAJIOB MOCTPOECHUS U (PYHKIIMOHHUPOBAHUS
CBA3U AHAJIOTOBBIX M HU(POBBIX U3MEPUTEIHHBIX

IpUOOPOB; - TEOPETUUECKUE OCHOBBI
METPOJIOTHH U 3JIEKTPOPATNOU3MEPEHUN; -
METO/Ibl U Cpe/ICTBA 00eCIIeueHNs €JMHCTBA
Y TOYHOCTH U3MEPEHUH; - 0COOEHHOCTH
I'pajlyMpOBKH CPEJICTB U3MEPEHU;
NEPCIEKTHBBI PA3BUTHS
AIEKTPOPATUOU3MEPUTENILBHON TEXHUKH ;
JloikeH yMeTh yMeTh - IPOBOANTH
U3MEpPEHUs IapaMeTpPOB 3JIEMEHTOB
pPaIMOTEXHUYECKHX IIEeTIeH 1 CUTHAJIOB,
OLIEHUBATh MOIPEIIHOCTH U3MEPEHUI]; -
AKCILTYyaTHPOBATh
ANEKTPOPATUOU3MEPUTENLHYIO TEXHUKY; -
paboTarh ¢ Hay4HO-TEXHUYECKOI
JUTEPaTypoH 10 TeMaTuKe Kypca; -
TBOPYECKU MPUMEHSTH TEOPETUUECCKHE
3HaHUs B IPaKTUYECKOil padore; -
NPaBUIHHO BBIOPATh METOJ M CPEJICTBO
U3MepeHus], HauboJiee ONTUMabHbIE IS
peLIEeHHs TOCTABICHHOM 3a/1a4H; -
CaMOCTOSATEJIBHO pa3douparkes 1Mo
TEXHUYECKUM OIMCAHUSIM B TIPUHITUTIC
paloThl, HA3HAYEHUU M BO3MOXKHOCTSIX
CPENCTB U3MEPEHUN ;

JlomkeH BiaieTh BIaJeTh - pabOoThI €
M3MEPUTENTLHOMN anmaparypoii; - paboThl ¢
JIOKYMEHTAIMel Ha CPe/ICTBA U3MEPEHUS. ;

OO0mme xapakTepUCTUKU TOKa3aTele U KpUTEPUEB OIICHUBAHUS KOMIIETCHIIMH Ha BCEX JTamax
MIpUBEICHBI B TaOIuUIE 2.
Tabnuna 2 — O61mre XapakTepUCTHKU MTOKa3aTeaeil 1 KpUTEPUEB OIICHUBAHUS KOMIIETEHITUH 0 dTaram

[Toka3arenu n
3HaTh VYMeTh Bmagets
KpUTEPUH
Otnnyno (Beicokuit OOmanaet Gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer paborty,
YPOBEHD) U TEOPETUUYECKUMHU IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
3HAHUSAMH B IIpesenax TpeOyeMbIX Ul pa3BUTHSL  COBEPILIEHCTBYET JIEHCTBUS
U3y4aeMoil obiactu ¢ TBOPYECKUX PEIICHUH, paboThI
MOHMMAaHHUEM T'paHUI] abcTparupoBaHus
IPUMEHUMOCTH npobiem
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Xoportio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TTOPOTrOBBIH
YPOBEHD)

IICK-2.2:

3HaeT QaKThl, MIPUHIUIIB,
MPOILIECCHI, 001ITHE
TIOHSATHS B MpeJeiax
u3ydaeMoii oomacTu

Oo6nagaet 6a30BBIMUA
0OIIMMU 3HAHUSMU

O0Onamaer Qrama3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui PEeLIeHUs
OTIpeJIeNIEHHBIX MPO0OJIeM B
00JIaCTH UCCIIEA0BAHMS

O0mamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYeMBIMH
JJIs BBITIOJIHCHUSL HpOCTBIX
3a/1a4

2 Peaim3zanus KoMIeTeHIIHI

2.1 Komnerenuus I[ICK-2.2

UH(OPMALINH C YIETOM XapaKTEPUCTHK KaHAJIOB CBSI3U.

st hopMHupOBaHUs KOMIIETEHIIMH HEOOXOANMO OCYIIECTBUTH P/l 3TANOB. JTarbl (POPMUPOBAHUS
KOMITETCHLIMHM, TPUMEHSEMbIe JJIsI STOr0 BUABI 3aHSATHH M HUCIIOIb3yeMbIE CpEICTBA OLCHHBAHUS
IIpeJICTaBlIeHbI B Ta0nuue 3.
Tabmuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

bepet oTBeTCTBEHHOCTH 32
3aBepIICHUE 33]a4 B
UCCIIC/IOBAHHH,
NPUCIIOCA0IUBAET CBOE
MOBEJICHUE K
00CTOATEIHCTBAM B
perieHuu npoodiieM

Pabotaer npu npsimom
HaOJIOAEHUHT

CIIOCOOHOCTBIO OLCHUBATb OCHOBHBIC IIOKAa3aTCIM Ka4€CTBa CHUCTEM IICpcaavyun

WU3MEPEHUM, TPUHLIHAIIBI
HOCTPOECHUS U
(bYHKIMOHUPOBAHUS
AHAJIOTOBBIX ¥ IU(POBBIX
MU3MEPUTEIBHBIX
npuOOpOB, TEOPETUUECKUE
OCHOBBI METPOJIOTUHU U
ANEKTPOPATUOUZMEPEHHUIA,
METOABI U CPENCTBA
o0ecrieueHnst €IMHCTBA U
TOYHOCTH U3MEPEHU,
0COOEHHOCTHU
IpagyupOBKHU CPEICTB
WU3MEPEHUM, TEPCIIEKTUBBI
pa3BUTHSA
ANIEKTPOPAAUOUZMEPHUTEIH
BHOU TEXHUKHU.

[1apaMeTPOB IIEMEHTOB
PaIMOTEXHUYECKUX LENEn
Y CUTHAJIOB, OLICHUBATh
IIOTPEUIHOCTH U3MEPEHUH,
JKCIUTYaTUpPOBATh
ANIEKTPOPAAUOU3MEPHUTEIH
HYIO TEXHUKY, paboTaTh C
Hay4YHO-TEXHUYECKOMN
JUTEPATYPOM IO TEMAaTHUKE
Kypca, TBOPUECKH
IIPUMEHSITD
TEOPETUYECKUE 3HAHUS B
IpaKkTU4ecKoi padore,
MPaBWJIbHO BBIOpATh
METO U CPEJICTBO
U3MepeHusi, Haubosee
ONTUMAJIBHBIE JUIS
pelIeHHs TOCTABICHHOMN
3aJ]au, CaMOCTOATEIbHO
paz0ouparncs 1o
TEXHUUYECKUM OIUCAHUAIM
B IIPUHIINIIE PaOOTHI,
Ha3HA4YE€HUU U
BO3MOKHOCTSIX CPEJCTB
U3MEPEHUH.

Cocrasn 3Harb YmMmeTb Brnaners
Coneprxanue JlokeH 3HaTh: OCHOBBI JlomkeH yMeTh: JlomkeH BiaieTh: paboThI
9TaIriOB T€0pI/II/I TOYHOCTH HpOBOI[I/ITB I/I3M€p€HI/I$I C HBMGPI/ITGJII)HOfI

anmaparypoii, paboTsl ¢
JIOKYMEHTAaIMen Ha
CpeACTBa U3MEPEHUS.

Bunsl 3anstuii

e CamMmocrosiTenbHast
pabora;

o Jlekumu;

e JlaGopatopHsble

e CamMocrosiTenbHast
pabora;

o Jlekuuu;

e JlaGopatopHsble

e CamocTosTenbHas
pabora;

e JlabGopatopHsble
paboTsI;
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paboTHI;
e [IpakTnueckue
3aHSTHS,

paboTHI;
e IIpakTnueckue
3aHSTHS,

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUSA

e KouTposbHas paboTa;
¢ JlomaiHee 3a7aHue;
e Ortuer no
WHIUBUIYATEHOMY
3aJlaHuIo;

e KoHcnekr
CaMOIIO/ITOTOBKH;

e Ortuer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHUSX;
e PacuerHas pabora;
e TecT;

e Pedepar;

e Ortuer no
MIPAKTHYECKOMY
3aHSTHIO;

e DK3aMeH;

e KouTposnbHas paboTa;
¢ JlomaiHee 3a7aHue;
e Otuer no
WHIUBUIYATEHOMY
3a/1aHuIo;

e KoHncnekr
CaMOIIO/ITOTOBKH;

e Otuer no
nabopaTopHOi paboTe;
e Ormpoc Ha 3aHATHSIX;
e Pacuernas pabora;
o TecT;

e Pedepar;

e Otuer no
MIPaKTHYECKOMY
3aHSTHIO;

e DK3aMeH;

e Otuer no
naboparopHoi pabore;
e JlomalrHee 3aj1aHue;
e Otuer o
WHIUBUTYaJIbBHOMY
3a/IaHHIO;

e Pacuernas pabora;
e Pedepar;

e Otuer no
MPAKTUICCKOMY
3aHATHIO;

e DK3aMEH;

CDOpMy.]'II/IpOBKa Mokasareier u KpUTCPpUCB OLICHHBAHUA JJAaHHOM KOMIIETCHIIUH IIpUBCJCHA B

Tabimune 4.

Ta@mua 4 — [Toka3arenu u KpUTCPpHUHU OLICHUBAHWA KOMIICTCHIIMHK Ha 9Tallax

Cocrasn

(Ohwizei: ()
(BBICOKHUI YPOBEHB)

Xoportio (6a30BbIi
YPOBEHB)

3Hartb

e OGmamaer
(haKTUYECKUMU U
TEOPETUUECKUMHU
3HAHUSMH B ITpe/eiax
M3y4aeMoit 00acTu ¢
MOHUMaHHEM TPaHMII
MPUMEHUMOCTH;

e 3HaeT QaKThl,
MPUHLINIIBI, TPOLECCHI,
oOIre MOHATHUS B
Ipezaesax u3ydaeMon
o0macTy ;

YMmeTh

e OOnanaer nuana-
30HOM IMMPAKTHYCCKUX
yMeHui, TpeOyeMbIX 1is
Pa3BUTHA TBOP-YCCKHUX
pelieHui,
abcTparupoBaHus
npobiem;

e OOnagaer nHana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX IJIs pelIeHus
OTpeIeTICHHBIX TTPOOIIEM
B 00JIaCTH UCCIICOBAHHS;

Bnaners

e Kontpomupyert padory,
IPOBOJIUT OLICHKY,
COBEpPIICHCTBYET
JeicTBUs paboTHI;

e beper
OTBETCTBEHHOCTb 32
3aBeplleHHE 3a/]1a4 B
WCCIIe/IOBAHHH,
pUCIIOCAaOIUBAET CBOE
IIOBCACHHUEC K
00CTOSITENILCTBAM B
pelieHny npobiuem;

VYIOBIETBOPUTEIILH
0 (TIOPOTOBBIA
YPOBEHD)

e OOnagaeT 6a30BBIMH
OOIIMMU 3HAHUSIMU;

L4 O6J'I@.I[aeT OCHOBHBIMH

YMEHUSIMH, TpeOye-MbIMU

JJIs1 BBITIOJTHE-HHUA
MPOCTHIX 3a4aY;

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA

e Paboraet npu npsMom
HaOJIIONEHNH;

s peanu3anuy BBIIENIEPEUNCICHHBIX 33aad 00y4YeHHs HCIIONB3YIOTCS THIIOBBIE KOHTPOJIBHBIE
3aJlaHusl WJIM MHbIE MaTepuaibl, HEOOXOIUMBbIE JJI OLIEHKH 3HAHWUW, YMEHHH, HaBBIKOB M (WJIM) OMBITA
JeSITENbHOCTH, XapaKTepU3YIOIIMX dTanbl (OPMHUPOBAHUS KOMIIETEHIIMH B TIpOIlECCE€ OCBOSHUS
o0pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Bonipochl Ha caMONOATOTOBKY
— Kontponsnsie Bonpocel JI5 Merpon 2012 PagmodacTtoTHbIE U3MED.
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— 1. OcHOBHBIMHU TpyNIaMu U3MEPEHUI SBIISIIOTCS U3MEPEHUSI AMILUIUTYIHO-4aCTOTHOM Xapakre-
PUCTHKHU PETPAHCIATOPA, XapaKTEPUCTUK yCUJICHUS, (a30BO-4YaCTOTHON XapaKTEPUCTUKU U U3ME PEHUS
myMoB. ONUIIKMTE UX TPUHIIUIIBI U3MEPEHHUE.

— 2. JIuHeHHOCTh PAaaUOYACTOTHBIX TPAKTOB SIBIISETCS BAXKHBIM IapaMETPOM, IMOCKOJIbKY ee
Hapy-1IeHue (HEIMHEWHOCTh) MPUBOAUT K PALY CIEAYIOIUX HexenareabHbIX 3¢ dekroB. [lepeuncnure
uXx.

— 3. Kak BenmMuuHBI U3MEPEHUS MMapaMeTpa OTHOIICHUs CUTHA/IIyM, BIUSIOT Ha 3HadyeHue BER
B IM(POBOM KaHaJIE.

— 4. Kakue wu3MepeHUs TapaMETPOB  MOAYIATOPA/IEMOAYIATOpa  MPOU3BOIATCS B
pPazanoYacTOTHBIX TPAKTAX?

— 5. OcCHOBHBIMHM TMapamMeTpaMu JJid U3MepeHuss paldoThl yCWJIMTENEil B  COCTaBe
PaZOYacTOTHOTO TPAKTa SBISIFOTCS HW3MEPEHHUS IIYMOB, BHOCHUMBIX VCHJIMTEISIMH, U H3MEpPEHUS
[1apaMeTPOB HETU "HEMHOCTH YCUJINTENbHBIX Y4aCTKOB — KaK UX MOYXHO U3MEPUTH?

— 6. OnumwMre Uis Yero MPOU3BOAMTCS H3MEpPEHUE MMapaMEeTpoB 3aJalOIINX T'€HEepaTopoB
MpUEeMHHKa/TIepeaaTyrKa.

— 7. Jlng 4ero mNpoOU3BOOUTCS CIEKTPAJIbHBIA aHANU3 KaHajla pPaJuoYaCTOTHOM CHUCTEMBI
nepenadn’?

— 8. Onuuure NpUHLMI M Ha3HAYEHUE HM3MEPEHHs IapaMeTpoB HepaBHoMepHOocTH PUX u
rpymnmnoBoro BpeMenu 3anepxku (I'B3).

— 9. BaxHoli Tpynmoil KOMIUIEKCHBIX PaHO4YacTOTHBIX W3MEPEHMI TPAKTOB CHCTEM Iepenady
SBIISIETCS aHANIU3 WHTEPMOIYJISIIIUOHHBIX CUTHANOB B KaHaie. OOBbSCHUTE YeM OHHM BBI3BAHBI U KaK UX
MOXXHO YMEHBIIIHTH.

3.2 TecToBbIe 3a1aHUA

— IlpoektupoBaHue U TECTUPOBAHHE CUCTEMbI CIYTHUKOBOU CBsI3U B SystemVue.v2008.12

— IlpoexkTupoBaHue M TECTUPOBAHUE CHCTEMbl MOOWIBHOM cBsi3u crannapra GSM Ha 0Gasze
MATLAB 2015

— IlpoexTupoBaHue U TECTUPOBAHHWE CHCTEMBI MOOWIBHOH cBszu crangaprta 802.11 (WiFi) Ha
6aze MATLAB 2015

— IlpoexkTupoBaHue M TECTHUPOBAHUE CHCTEMbl MOOMIBHOM cBsi3u cranaapra 802.16 (WiMAX)
Ha 6a3e MATLAB 2015

— IlpoexkTupoBaHue M TECTUPOBAHHE CHUCTEMBI HU(PPOBOIO CIIYTHUKOBOTO TEJIEBU3MOHHOIO
Bemanust DVB-S2 8 MATLAB Simulink 2015

— IIpoektupoBanue u tectupoBanue cuctem cBsizu crangapra LTE B MATLAB Simulink 2015

— IIpoektupoBanue u TecTupoBaHue cucteM cBs3u ctanaapra 802.15.4 (Bluetooth) B MATLAB
Simulink 2015

3.3 Temn1 peeparoB

— TecTtupoBaHue U AUATHOCTHUKA CUCTEMBI MOOUIIBHOM cBs3u cTangapra GSM Ha 6aze MATLAB

— TectupoBaHMe M JMArHOCTHKA CUCTeMbl MOOWIBHON cBs3u crangapra CDMA Ha 0aze
MATLAB

— TectupoBaHue U TUarHocTUKa cucreMbl MoOuIbHOU cBsizu ctanaapra I[EEE 802.11 (WiFi) na
6aze MATLAB

— TectupoBaHue M AMarHOCTHKA cucTeMbl MOOWIBHOU cBsi3u crannapta IEEE 802.15.4 ZigBee
Ha 6aze MATLAB

— TectupoBaHue ¥ JUArHOCTHKA CUCTEMBI MOOWIBHOM cBsi3u crangapta [EEE 802.15.1
(Bluetooth) na 6aze MATLAB

— TectupoBaHue U IMarHOCTHUKA cucTeMbl MOOMIbHOM cBsi3u ctanaapra IEEE 802.16 (WiMAX)
Ha 6aze MATLAB

— TectupoBanue M AUAarHOCTHKA cucTeMbl MOOMIbHOU cBsizu cranaapra IEEE 802. 20 LTE na
6aze MATLAB

— TectupoBaHue M NMArHOCTHUKA CHUCTEMBI IU(POBOTO HA3EMHOTO TEJICBU3MOHHOTO BEIIaHUS
DVB-T na 6aze MATLAB
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— TectupoBanue U TMArHOCTHKA CHCTEMBI IU(POBOTO CIYTHUKOBOTO TEJIEBU3HMOHHOTO BEIIAHUS
DVB-S 1 ncrembl BBICOKOCKOPOCTHOTO LM(poBoro cimyTHukoBoro TB- Bemanus DVB-S2

— TectupoBaHue M AMArHOCTHKA CUCTEMBI IIU(PPOBOr0 KAaOEIBHOIO TEJIEBHU3MOHHOIO BEIIAHUS
DVB-C u cuctemsl BBICOKOCKOPOCTHOTO 1u(poBoro kadenbHoro TB- Bemanus DVB-C2

— TectupoBanue U AMArHOCTHKA CHUCTEMBI LIU(PPOBOr0 MOOUIBHOIO TEJIEBU3NOHHOIO BEIAHUS
DVB-H u cucreMbl BBICOKOCKOPOCTHOTO ITM(poBoro MmoouiasHoro TB- Bemanus DVB-H2

3.4 TeMbI TOMANITHUX 3adaHUI
— Teopust morpeurHocTei 1 00pabOTKH pe3ynbTaToB H3MEPEHUN
— M3mepeHue BEpOATHOCTHBIX XapaKTEPUCTUK CIIy4alHbIX IIPOLECCOB

3.5 TeMbl HHAMBUAYAJIbHBIX 32 IaHUH

— TecTtupoBaHue U JUarHOCTHKA CUCTEMbI MOOMIIbHOM cBsi3u ctangapra GSM Ha 6aze MATLAB
TecTupoBaHne W OUArHOCTHUKA CHUCTEeMbl MOOWIbHOW cBsi3u crapaapra CDMA na 6aze MATLAB
TectupoBaHue W TUArHOCTHKA CUCTeMbl MOOWiIbHOW cBsizu crannmapra IEEE 802.11 (WiFi) nHa 0aze
MATLAB TecTtupoBaHue U AMArHOCTHKA CUCTEMBI MoOWIbHOU cBsizu ctanmapra IEEE 802.15.4 ZigBee
Ha 6aze MATLAB TectupoBanue U 1MarHoCTHKa CUCTEMbI MOOMIIbHOM cBsi3u cTanAapta IEEE 802.15.1
(Bluetooth) na 6aze MATLAB TectupoBanue M AMArHOCTHKA CHCTEMBbl MOOWJIBHOW CBSI3M CTaHIapTa
IEEE 802.16 (WiMAX) Ha 6aze MATLAB TectupoBanue W IHarHOCTHKAa CHCTEMbl MOOWUJILHON CBSI3U
crangapta IEEE 802. 20 LTE na 6aze MATLAB TectupoBaHue u AMAarHOCTHUKA CHUCTEMBI IIU(PPOBOTO
HazeMHoro TeneBu3noHHoro Bemanuss DVB-T na 6aze MATLAB TectupoBaHue U AMarHoCTUKA CHCTEMBbI
M (POBOTO CITYTHUKOBOTO TEICBU3MOHHOTO Bemanusi DVB-S u ucTeMbl BEICOKOCKOPOCTHOTO ITU(POBOTO
cnytHukoBoro TB- Bemanuss DVB-S2 TectupoBanue u nuarHOCTHKa CHUCTEMbI ITU(GPOBOTO KaOEIbHOTO
TeneBu3noHHOro BemaHus DVB-C u cuctembl BBICOKOCKOPOCTHOro uu@poBoro kabenpHoro TB-
Bemjanusi DVB-C2 TectupoBaHue W JUArHOCTHKA CHCTEMbI IU(PPOBOTO MOOMIBHOTO TENEBU3HMOHHOTO
Bemanuss DVB-H u cuctemsl BBICOKOCKOPOCTHOTO 1M(poBoro MmodmibHoro TB- Bemanus DVB-H2

3.6 TeMbI OIIPOCOB HA 3aAHATHAX

— 1. OCHOBHBIMU I'pyNIIAMH U3MEPEHUN SBIISIFOTCSI U3MEPEHMS aMIUIMTYIHO-4YaCTOTHOM XapaKTe-
PUCTUKH PETPAHCIATOPA, XapaKTePUCTUK YCHIICHHs], (Pa30BO-4aCTOTHON XapaKTEPUCTUKU M U3ME PEeHUs
1ryMoB. ONUIINTE UX NPUHIUIIBI U3MEPEHHE.

— 2. JIuHeHHOCTh PAaJMOYACTOTHBIX TPAKTOB SBISETCS BAXKHBIM IIapaMETPOM, IOCKOJIBKY €€
Hapy-1IeHue (HeIMHEWHOCTh) MPUBOANUT K PALY CIEAYIOIUX HexenareabHbIX 3¢ dekroB. [lepeuncnure
UX.

— 3. Kak BeIMuMHBI U3MEPEHUS MMapaMeTpa OTHOLIEHHUS] CUTHAJI/IITYM, BIUSIOT Ha 3HaueHue BER
B LM(POBOM KaHaJIE.

— 4. Kakue wu3MepeHUs NapaMeTpoB  MOAYIATOPA/IEMOAYIATOpa  MPOU3BOIATCS B
pPazavoYacTOTHBIX TPAKTAX?

— 5. OcCHOBHBIMM TapamMeTpaMu JJig HU3MepeHuss paldoThl yCWIMTENEHl B  COCTaBe
PaZoYacTOTHOTO TPAKTa SBISIFOTCS W3MEPEHHUS] IIYMOB, BHOCHUMBIX YCHJIMTEISIMH, U H3MEpPEHUS
[IapaMeTPOB HEITU "HEMHOCTH YCHJINTENBHBIX Y4aCTKOB — KaK UX MOXHO U3MEPUTH?

— 6. Onummre Uid 4ero MPOU3BOAMTCS H3MEpPEHUE IMapaMeTpoB 3aJaloIINX TI'€HEepaTopoB
MpUEeMHMKa/TIepeaaTyiKa.

— 7. Jlud 4ero mNpOU3BOOUTCS CIEKTPAJbHBIA AaHANU3 KaHajla pPaJuOYaCTOTHOW CHUCTEMBI
nepenayn’?

— 8. Onummre NpUHLOWI M Ha3HAY€HUE HM3MEPEHMs IapaMeTpoB HepaBHoOMepHOcTH PUX u
rpymnmnoBoro Bpemenu 3aaepxxku (I'B3).

— 9. BaxHOW TrpynIof KOMIUIEKCHBIX PaJMOYacTOTHBIX W3MEPEHHHW TPAKTOB CHCTEM Iiepenad
SBJISIETCS aHAJIU3 MHTEPMOIYJISIIUOHHBIX CUTHAJOB B KaHaie. OOBSCHUTE YeM OHHU BBI3BaHBI U KaK HX
MOKHO YMEHBILIHNTb.

3.7 TeMbl KOHTPOJIbHBIX padoT
— OCHOBBI METPOJIOTHYECKOTO 00eCTIEUeHHsI U3MEPEHU I
— Opranuzanys u3MepeHi B TeJIeKOMMYHUKAIIMOHHBIX CHCTEMaX
— Merponoruyeckoe oOecriedeHHe NPOEKTUPOBAHUS W OKCIUTyaTallid  3allUIICHHBIX
TEJIEeKOMMYHUKALMOHHBIX CUCTEM
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3.8 DKk3aMeHaAllMOHHBbIE BONIPOCHI

— 1. Jlaiite omnpexaeneHue ciaydailHOM morpemHocTd. Ha3oBUTe OCHOBHBIE CBOMCTBA
uHTerpaibHo W nauddepenimanbHoil QyHKIIMU paclpeAcsieHus] ciydaiHoW morpemtHocTH. Kakas
MOTPEIIHOCTh HA3bIBAETCS CIIy4aliHOMN?

— 2. HazoBuTe mNpUYMHBI BO3HUKHOBEHHUS OIIMOOK U (a30oBOro JApoxaHus B LUGPOBBIX
cucremax rnepenaud. [losicHure meTon uaMepeHus (azoBOro JAPOKAHUS, OCHOBAHHBIM Ha MpeoOpa3oBa-
HUU (a30BOrO CABHUIa B MUMIYIbCHI, aMIUIUTYAa KOTOPBIX MPOIMOpPLHOHAIbHA 3TOMY caBury. [loscaure
METOJI TJIa3-ArarpamMMbl IPH U3MEPEHUH (Pa30BOTO APOKAHUS.

— 3. Onumure airopuTM OLCHKHU MOTEPh Ha y4acTKe pedJIeKTOrpaMMBbl ¢ HEOAHOPOAHOCTSIMHU.
[Ipu pabGore Ha mpenene AWMHAMUYECKOro auamnazoHa (um3MepeHus Ha ydactkax BOJIII OGospmioi
MPOTSHKEHHOCTH - CBbIe 80 KM - W B 3TOM Cllydae BBIOMpAETCS MaKCHUMallbHas JJTUTEIBLHOCTH
30HAMPYIOIIETO UMITYJIbCA) BPEMSI YCPEAHEHUS CYIIECTBEHHO YBEIUYMBACTCS M KAKUX MOPSIKOB MOXKET
JOCTUTATh?

— 4. Jlaiite onpenenenue GyHKIMH BEPOSTHOCTH BO3HUKHOBEHHUS OMIMOKH B CHUCTEME, a TaKXKe
u3MepsieMoMy napameTpy ounoku mo 6uram - BER, xoropsiit moxet Ob1Th npencrasieH kak: BEK | rae
BITSerr ~ konuuecTBo OUTOB, OpakeHHBIX ommOkamu,a BITS - obmiee konuuecTBo nepeaaHHbIX OUTOB.
Kakum oTHOIIEHNEM 3Ta BeJIMYMHA CBsI3aHa ¢ (PyHKIMEH BEpPOSTHOCTH BO3ZHUKHOBEHUS OLINOKH.

— 5. Ornomenne curnan/mym (OSNR - Optical Signal-to-Noise Ratio) B kaname. OSNR
OTpa)kaeT MPEBBIMICHNE MOITHOCTH MPUHUMAEMOTO CHTHAIAa HaJ ITYMOBBIM (POHOM JUISI KaXKI0TO KaHasa
U OINpeAensieTcss KaKk OTHOIIEHHWE CpPeAHEeM MOIIHOCTH ONTHYECKOT0 CHUTHala B KaHaje K CpeaHen
MOIIHOCTH OINTHUYECKOTO IlIyMa B TOJIOCE CIIEKTpa YacTOT ONTHUYECKOTO CHTHajla COOTBETCTBYIOIIETO
ontuyeckoro kanama. M3mepenne OSNR TpeOyeT TOYHOro u3MepeHHs] KaK MOIIHOCTH MOJIE3HOTO
ONTHUYECKOIO CUTHaJA B KaHalle, TaKk W MOIIHOCTU InyMma. [lepeuncnure meromsl mamepenus OSNR.
Haiite ompeneneHus nepekpectHoii momexu Ha ganbHeM koHue (FEXT - Far-End Crosstalk) wu
nepexonHoi nmomexu (XT - Crosstalk).

— 6. JlaliTe MaremMaTM4eckoe ONpEICIICHUE CPEIHEMY, CpPEIHEBBIIPSIMICHHOMY, CpeIHe-
KBaJIpaTUYECKOMY 3HAYCHUSM IEPEMEHHOro HampspkeHus. Ha3oBHTE OCHOBHBIE METOABI M3MEPEHUS
HampsDKEHUsT M Toka. YeM ompenensieTcss MOrPelIHOCTh HM3MEPEHUsT HANpsKeHUS W TOKa IpHU
UCIOJIb30BaHUU METO/Ia HEMOCPEACTBEHHOMN OLIEHKH?

— 7. Kakue wuccienoBanusi TO3BOJISIET MPOBECTH IJIa3KoBasg jauarpamma. Kak TmimaszkoBas
nuarpaMMa Iu@poBOro CUTHaNa, CBs3aHHA ¢ (pOpMOI BOJIHOBOTO (PpoHTA: mapameTpa MEXCHUMBOJIHHOU
untepdepeniuu (ISI), mxuTTepom nepeaadnt JaHHBIX U HKUTTEPOM MO CUHXPOHHU3AIUU?

— 8. Uro sBisieTcss NPUYMHOW BO3HUKHOBEHUSI OWTOBBIX OIIMOOK M KaK OHHM BIUSIOT Ha
napameTpsl 1udpoBoit nepenaun? OgHOW W3 OCHOBHBIX omepanuid npu padore ¢ OTDR sBusercs
uneHtudukanys pediaexrorpaMmel. [Ipu 3ToM MPOU3BOAST COTIOCTABICHHE U3MEHEHUN XapaKTEePUCTUKU
oOpaTHOrO pacces—HUSI C BBI3BABIIUMU HX MPUYMHAMH - «cOObITHsIMUY». Ilepeunciure nx. Kax
MPOM3BOAMTCS M3MepeHue kKoddduimeHnTa 3aryxaHus Ha KBaszupery-isspHoM ydactke OB? Omnumute
aNTOpUTM OLleHKH Kod(ddunnenTa 3aryxanus B OB.

— 9. [aiite onpenenenue kinaccy Tounoctu CU. Uto npunsITO OpaTh 3a Mepy HEOMpeAeIeHHOCTH
B Teopun uHpopMmaruu? Kak ompenenuts KonuyecTBO HWHGOPMAIMM TMPH H3MEPEHUH, HUCIHOIb3Ys
MOHS—THE 3HTponuu? Yem ornpenensiercst 3HaHUE SHTPONUUHOTO KOAPPUIIMEHTA TOTPEIIHOCTH?

— 10. [aiite omnpeneneHue auarpaMMe COCTOSHMM M IJIA3KOBOM JUarpaMMbl, KOTOpbIE
AHATTM3UPYIOT aAMIUIUTYIHO-(a30Bble XapaKTePHU CTUKH CHTHAJIOB, OJHAKO pa3iudhe B METOAax
MIPEJICTABICHUS MIPUBOJUT K TOMY, 4TO 00a TUMA JAUarpaMM CUTHAJIOB B3aWUMHO JOTOJHSIOT APYT JIpyra.
['ma3koBwIe muarpamMmsel Hanboee 3pGEeKTUBHBI MPY aHATN3€ U3MEHEHUN B CTPYKTYpPE BOJTHOBOTO (PpoHTA
CUTHaJIa, TOTZA KaK JAMarpaMMbl COCTOSTHUU SIBIISIFOTCSI XOPOLIMM CPEJICTBOM JIJIsl aHaJIM3a MPOILIECCOB
MOIYJISIMHA U IEMOTYIISIIAN.

— 11. Cucremsl cnekrpansHoro ymiotHenus (WDM - Wavelength Division Multiplexing)
OCHOBaHBI Ha CIIOCOOHOCTH ONTHYECKOTO BOJIOKHA MEpeiaBaTh ONTUYECKOE U3IyUYEeHUE Pa3-TUYHbIX JJTHH
BOIH Oe3 B3auMHON wuHTepdepeHnuu. Kaxmas maimMHa BOJHBI TPEJACTaBIsET COOOW OTACIbHBIN
ONTUYECKUN KaHaj B BoJokHe. Onumure coctaB cuctemMbl WDM. JlaitTe onpenenenus ma3-auarpaMMbl
1 MeTonuke u3mepenus Q-gakropa.

— 12. HazoBuTe Ha3HAYeHHUE 3JIEMEHTOB CTPYKTYPHOU CXEMbl F€HEpaTopa pajMoOBEIIa"TeIbHOIO
nuana3zoHa. Ha kakux aneMeHTax peaju3yloT 3a/1alollve TeHeparopbl B U3MEPHUTENbHBIX I'e-HepaTopax
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CBY nunanaszona? M300pa3uTe TUIIOBYIO CXEMY T'€HEpaTopa UMITYIbCOB.

— 13. OcHoBHOE Ha3HaYeHHE OWHApHOro MNUGPOBOTO KaHama - 3TO TMepernada MUPPOBOH
uHpopMaluu B I1BOMYHON (popme, T.e. B Buae OuToB. [103TOMy OCHOBHBIE IapaMeTphbl KauyecTBa TAaKOM
upoBol Tmepe—nayu CBs3aHbl ¢ mapamerpoMm omubOku mo O6utam (Bit Error Rate - BER) u ero
pou3BoJHbIMU. OCOOEHHOE 3HAaYEHNE METOJ0I0IUH U3MEPEHH ITapaMeTpoB OMHAPHOIO KaHajla COCTOUT
B TOM, 4TO u3MepeHusa o mnapamerpy BER Bonum B METOOMKM W3MEPEHMH BCEX NEPBUYHBIX U
BTOpUUHBIX ceTel. [Tokaxure kak. [losicHUTe NPUYMHBI BOSHUKHOBEHHs OUTOBBIX OLIMOOK U UX BIIUSHUE
Ha rmapaMeTpbl HU(POBOI Mepeaadn.

— 14. Kak BenmnyuHBI U3MEPEHHS TTapaMeTpa OTHOIICHUS CUTHAJI/IITyM, BIUAIOT Ha 3HaueHne BER
B 1mudpoBom kanane. Kakue wu3MepeHHs NapamMeTpoB MOAYISATOPA/IEMOAYISTOpPA MPOU3BOMATCA B
pagModacTOTHBIX Tpakrax? UYTo Takoe HeENpaBWJIBHOE YCTAHOBIECHUE I1apaMETPOB  YPOBHEU
MOZIYJIALUH/ AEMOTYIAUH?

— 15. HazoBure BubI norpemHocTe naMepenuii 1 Buasl norpemHocreii CHU. CpaB—Hure ux.
Uem xapaxTepusyeTcs HEOIPENEICHHOCTh M3MepeHuii? JlaliTe omnpenelieHue U INPUBEANUTE IMPUMEPHI
CHUCTEMAaTHYECKOM NMOTPEIIHOCTH. JlailTe onpenesieHUe Cily4aliHOW NOrPEelIHOCTH.

— 16. Korga ucnonb3yercst CIeKTpaibHbIM aHau3 CUTHAJI0B? B 4eM 0COOEHHOCTh TMCKPETHOTO
npeoOpazoBanus Oypre? M300pazure CTpYKTYpHYIO CXEMy aHAJIU3aTopa CHEKTpa MapajljieIbHOrO THIIA.
Kak onpenensiercs pasperaroiasi CocoOHOCTh aHAIU3aropa cruekTpa?

— 17. IlceBnociydaiiHble IOCIJIEAOBAaTEIBHOCTH XapaKTEPU3YIOTCS KOJIMYECTBOM PETUCTPOB
ClIBUTa, UCTMOJIb3yeMbIX IIpH renepaunu (N) ¢ JuMHOM nukia nocnenoarensHoct L=2N -1. Ctpykrypa
IICEBAOCTY "4allHOM MOce10BaTeaIbHOCTH cBsi3aHa co cxeMoil reHeparopa IICII. B ocHoBe npunnumna
pabo—tbl reneparopa IICII nexur mpo—ueaypa CBEPTOYHOIO KOJUPOBA"HHMSA C HCHOJIb30BaHHMEM N
pPETH—CTPOB CJABHWIa C OIHOW OOpaTHOW CBsI3pI0 Iepen peructpoM N. DTO 3KBUBAJICHTHO KOIEPY
CBEpTOYHOTO KonupoBaHus ¢ noiu—HOMOM DN+DN 1+1. CooTBEeTCT"BEHHO AJMHA KOAUPOBAHHOM
[I0CJIEJIOBATEIbHOCTU 3aBUCUT OT KOJMYECTBA PETUCTpOB caBura u coctasisier 2N-1. IlpuBenurte
3Ha4eHUs BeIUYHUH N U CUCTEM € PA3JIMYHBIMUA CKOPOCTSMM IIE€PEIAUn.

— 18. OcHOBHBIMH TMapaMeTpaMu Ui H3MEPEHUs padOThl YCHIHUTENEH B COCTaBe
PaZvovyacTOTHOTO TPAKTa SBISIFOTCS. W3MEPEHHUsS] IIYMOB, BHOCHUMBIX YCHJIUTENISAMM, U H3MEPEHHUS
[1apaMeTPOB HEJIU "HEHHOCTH YCUJINTENBHBIX YYaCTKOB — KaK UX MOXXHO U3MEPUTH?

— 19. CpaBHuTe aHanM3aTophl CIEKTpa IOCIEA0BAaTEILHOIO JEUCTBUSA C IEpecTpauBac MbIM
¢uasTpoM M rerepoguHHOro. KakoBbl TOCTOMHCTBA reTepoJMHHOrO aHanuzaropa? CBS3aHbl JIU MEXAY
coOOif BpeMmsl aHanmM3a M IOJi0ca MpOINycKaHMsa aHanmu3aropa? KakoBbl JTOCTOMHCTBA M HEJOCTaTKH
M (POBBIX aHATU3ATOPOB CHEKTPA 110 CPAaBHEHUIO C aHAJIOTOBBIMU?

— 20. HaiiTe moHsATHE JDKUTTEpa, €ro KiacCU(UKAIMI0 M BIUSHUE Ha IapaMeTpbl KauecTBa
nudpoBoro kaHana. ONumMTe NPUYMHBI BOZHUKHOBEHHUS JUKUTTEpa. THUIbI JUkUTTEpa. PerymspHoro u
HEpETYJSIPHOTO JIKUTTEPA, CBA3aHHBIX C BHEHMIHUMH ycioBusmu. Omnpenenurte npuuuHbl ctaddunra
mxutep. Onummre oOLIyI0 METONOJIOTHIO M3MEPEHMH JKUTTEepa. YCTPOHCTBO aHaiu3aropa JUKUTTEpa.
Meron U3mepeHue MakCHUMAJIbHO JOMYCTUMOTO JoKWUTTepa. Kak  mpou3BOOUTCS  MPOBEPKA
paboTocrocoOHOCTH U(PPOBOTro KaHalla WK TPAKTa MIPH MAKCUMAJIBHO JIOMTYCTUMOM BXOJTHOM JKUTTEPE
(Maximum Tolerable Jitter - MTJ)?

— 21. Onummre Ui 4Yero NPOU3BOAMUTCA M3MEPEHUE NapaMEeTPOB 3aJal0IIHUX TE€HEpPaTOpOB
npueMHuKa/mepenarynka. OCHOBHBIMH IapaMeTpPaMU aHTEHHbI SBISIOTCA KOA(PQUIMEHT yCUIIEeHu,
JyarpamMma HalpaB JIEHHOCTH M umrieanc. ONMUIINTE KaK OHU BIMSIIOT Ha Ka4eCTBO CBSI3U.

— 22. Kakas mnorpemHocTbh HasbiBaeTcs ciydaiiHoi? Kakue xapakrtepuctuku CU HazbiBaroT
HOpMUpPYEMbIMU MeTposiornyeckuMu? Kakumu mapamerpaMu MOXKET OLIEHUBAThCsl CHCTEMaThyecKas
cocrasisomas no—rpemuoctu CU? Ha3oBure yacTHblE cocTaBisomue ciaydaiiHoi norpemHoctu CU.
Kax onn Ha—3bIBaroTCAH?

— 23. IloscHuTe NpuHUMI AEUCTBHUSI BarTMETPOB MPOXOSAIIEH MOIIHOCTH Ha OCHOBE Ha-
IIPaBJIEHHBIX OTBETBUTENEH. Ha dyeM OCHOBaH TEpMOXIEKTPUYECKHM METOJ M3MEpPEHUS MOLIHOCTU?
[TosicanTe MPUHITUTT ACWCTBUS BaTTMETPOB, pabOTarOIMMX Ha OCHOBE A dexTa Xoa.

— 24. Kakue uzmepeHust Mpou3BOIAT oNTHUECKUE pediekroMeTpbl ooparHoro paccestaus (OTDR
- Optical Time Domain Reflectometer)? Ilepeuncnure mpuOGOphl, KOTOpPbIE SBISIOTCS OCHOBHBIMH
CpeICTBaMM H3MepeHui ans crpouTenbcTBa U dkcrutyarauuu BOJIIL. Onummre npuHiun padoThl
ontudeckoro pedaexromerpa obparHoro paccesaust OTDR (Optical Time Domain Reflectometer). Uro
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OTHOCUTCSI K OCHOBHBIM MapaMeTpaM OINTHYECKHUX Ppe(IeKTOMETPOB, Mpa BHIIBHBIA BBIOOP KOTOPBIX
MO3BOJISIET ONTUMU3UPOBATH PEXKUM U3MEPEHUI?

— 25. JIuHelHOCTh PaJMOYacCTOTHBIX TPAKTOB SBISAETCS Ba)XKHBIM I1apaMETPOM, MOCKOJIBbKY €€
Hapy "HIeHHE (HeIMHEHHOCTh) MPUBOAUT K Psy CIEAYIOIIUX HexenarenbHbIX d¢dexToB. Ilepeuncnure
UX.

3.9 Bonipochl 111 IOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMUHAPAM
1. Mogewms! coroBoii cBsi3u FSK, MSK GMSK u uncieHHblil aHaIU3 BEPOATHOCTH
— CHMBOJBHOM omInbOkH ¢ ucnoib3oBanueMm I1O LabVIEW.
— 2. Monaemsl clTyTHUKOBBIX cucTeM cBsi3u M-QAM, M-PSK u uncneHHbIl aHaau3 BEpOSTHOCTH
— CHMBOJBHOM omInbkH ¢ ncnoib3oBanueMm I1O LabVIEW.
— 3. TectupoBaHue U AMATHOCTHKA KOJEKOB CHCTEM PAJAMOCBI3H UCIONB3YIOMUX [{ukmnyeckue
— wu30sITounble Koasl CRC.
— 4. TectupoBaHue U AMATHOCTHKA KOJECKOB CHUCTEM PAJAMOCBI3H HCIOIB3YIONIUX KaCKaIHbIC
— KOIBL.

3.10 Tembl pacyeTHBIX padoT
— OCHOBBI METPOJIOTHUECKOTO 00ECTIeUeHUs] H3MEPEHUN
— Opranuzanust I3MEpeHH B TEICKOMMYHHKAIIMOHHBIX CHCTEMaxX
— Merponornyeckoe  oOecriedeHHe TMPOCKTUPOBAHHMSI W OKCIUTyaTallid  3aIIWIICHHBIX
TEJIEKOMMYHUKAITHOHHBIX CUCTEM

3.11 Tembl J1a60paTOPHBIX PpadOT

— 1. JlaGoparopnas pabora Nel "Cucrema usmepeHHss U 00paOOTKH pe3ylnbTaToB Ha 0ase
BUPTYyaJIbHBIX TPUOOPOB".

— 2. JIaboparopnas Ne2 "H3mepenue B unpoBsix cucremax cpsizu [10 LABVIEW".

— 3. JlaGoparopHas pabora Ne3 "TectupoBaHHME W JUArHOCTHKA MOOWJIBLHON CHCTEMBI CBS3U
WIMAX".

— 4. JlaboparopHas pabora Ne4 "TectmpoBaHWEe W JAMATHOCTHKA CHUCTEMBI ITU(POBOTO
CIyTHUKOBOTO TeneBuaeHus DVB-S".

4 Meroan4yecKkue MaTepHaJIbl
Hnst obecrnieduenust mpoiiecca OOydeHUsI M PEIICHHs 3a7a4 OOYYEeHHS UCTIONB3YIOTCS CIIETYIOINE
Marepuabl:
— METOJMYECKHE MaTephalbl, OINPENENSIONNe MPOLEAYPhl OICHWBAHMS 3HAHWM, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JAEATEIHHOCTH, XapaKTePH3YIOIIMX JTambl (OpP-MHPOBAHUS KOMIETEHITUH,
comtacHo 1. 12 paGoyeil mporpamMMsl.

4.1. OcHoBHas JauTEparypa
1. TecrtupoBaHWe M AMATHOCTHKA B MH()DOKOMMYHHKAIIMOHHBIX CHCTEMaX | ceTsX: Kypc Jeknui,
KOMITbIOTEpHBIE JabopaTopHbie paboThl U MPAKTUKYM, 3aJjaHHe Ha CaMOCTOATENbHYI0 paboTy / ['ommkos
A. M. - 2017. 575 c. [DnexTponnsiii pecypc] - Pexxum mocryna: https://edu.tusur.ru/publications/7077,
CBOOOTHBIN.

4.2. JlonosiHuTEIbHAS JUTEPATypa
1. TectupoBanue U IUarHOCTHKA B PaIUOIEKTPOHHBIX cUCTeMax rnepeaaun nadopmarmu: Kype
JeKIM, KOMIBIOTEpHbIE J1abopaTopHble pPabOThl W KOMIBIOTEPHBIH TMPAKTHKYM, 3aJaHHe Ha
camocTosTenbHyto padoty / TomukoB A. M. - 2017. 436 c. [DnexkTponHbIld pecypc]| - Pexxum goctyna:
https://edu.tusur.ru/publications/7064, cBOOOIHBIH.

4.3. O0s13aTesibHbIEe Y4eOHO-MeTOAMYeCKHe MOCo0ust
1. TectupoBaHue U AMATHOCTHKA B NH()POKOMMYHUKAIIMOHHBIX cHUcTeMax U ceTsax: Kypc nekuuid,
KOMITbIOTEpHBIE JabopaTopHbie paboThl U MPAKTUKYM, 3aJjaHHE Ha CaMOCTOATENbHYI0 paboTy / ['ommkoB
A. M. - 2017. 575 c. [DnexTponnsiii pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/7077,
CBOOO/THBIH.

4.4. ba3bl 1aHHBIX, HHGOPMAIIMOHHO CIIPABOYHbIEC U MOMCKOBbIE CHCTEMBI
1. Sunexc
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