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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokos Ne 9 OT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Huctunuaa "TecTupoBaHWe W JAMArHOCTUKA B MH()OKOMMYHHKAITMOHHBIX PAJUOAICKTPOHHBIX
cuctemax nepenaun uHbopmarmu " (Tu/[BPCIIN) oTHOCHTCS K YMCTy TUCHUIUIMH CIICUANTH3AIMH pado-
4yero y4eOHOro IiaHa Jjisl TIOJArOTOBKM MHXXEHEepoB 1o crienuanbHoctu 11.05.01 PagmnosnexkrpoHHsie cu-
CTEMBl U KOMIUIEKCH (crmennanu3anusi PannosnexkTpoHHble cucTeMbl mepefaun uHdpopmanun). Llensio
MIPENOIaBaHus JUCITUTUIMHBI SBIISCTCS U3YyYECHUE OCHOBHBIX 3aKOHOMEPHOCTEH mepenaund nHGOpMaIy B
U(GPOBBIX TETEKOMMYHUKAIIMOHHBIX CHCTEMAaX.

1.2. 3agaun JIMCHMIIINHBI

—  OCHOBHOJ 3aaueil IUCIMILIMHBL SBIACTCS (POPMUPOBAHKE Y CTYICHTOB KOMIICTEHIIHH, T1O-
3BOJISIFOIIMX CAMOCTOATEIBHO MPOBOJUTH MaTeMaTHUYECKHil aHanMu3 (pU3MUecKHX MpPOIIECCOB B aHAIOTO-
BBIX U IU(PPOBBIX YCTPOIcTBaX (GOpMHUPOBaHMUsI, MpeoOpa3oBaHus U 00pabOTKK CUTHAJIOB, OIICHUBATh pe-
aJbHbIE U TpeJeNIbHbIE BO3MOKHOCTH MPOMYCKHON CIIOCOOHOCTH U TTOMEXOYCTONUHUBOCTH TEIEKOMMYHHU -
KaIlHOHHLIX CUCTEM U CETEH.

- B kypce TulBPCIIN npuHAT enuHbIA METOAOJOTMYECKUA MOAXOA K aHajJu3y U CHHTE3y
COBPEMEHHBIX TEJICKOMMYHHUKAIIMOHHBIX CUCTEM U YCTPOMCTB HA OCHOBE BEPOSITHOCTHBIX MOJIEJICH CO00-
LICHUM, CUTHAJIOB, MIOMEX M KaHAJOB B cucTeMax cBs3u. [IpenycmoTpeHnHsle nmporpammoin kypca Tu/l-
BPCIIU 3Hanus SBISIOTCS HE TOJBKO 0a30¥ ISl TOCIEAYIOMIEr0 U3YyUEHUS CTICIIHAIBHBIX JUCITUTUINH, HO
HUMEIOT TaK)K€ CaMOCTOSITENIbHOE 3HauUeHUe sl POpMHUpPOBaHUS MHKEHEPOB Mo crenuanbHocT 11.05.01
PannosnekTpoHHbIE CUCTEMBI U KOMILJIEKCHI.

2. Mecto mucuuninebl B ctpykrype OIIOII

Jucuunnuna «TecTupoBaHue U JUArHOCTHKA B PAMO3JEKTPOHHBIX CUCTEMax mepefaur UHQop-
marun» (b1.5.31.7) otHOCcuTCs K Ooky 1 (6a3oBast 4acTs).

[TpenmecTByOUMMH IUCHUIUIMHAMHU, (POPMUPYIOLIUMH HayaJlbHbIE 3HAHUS, SIBISIIOTCS: AHTEH-
HbIE PEIIeTKH CHCTeM Imepenaud uHpopmanuu, 3amura MHGOpPMAMU B PATIUONIEKTPOHHBIX CHUCTEMaX
nepenauu nHpopmanuu, Mudopmanmonnsie TexHonoruu 4. O0beKTHO-OPUEHTUPOBAHHOE MTPOTrPAMMHUPO-
BaHue Ha s3pike C++., KogupoBanue u mmdposanue nHpopMaIy B paino3IeKTPOHHBIX CUCTEMAaX Mepe-
naun uHpopmanuu, Kocmuueckue cuctemsl, Marematrka, MeTpojoruss U TEXHUUYECKHE H3MEPEHUS,
OcCHOBBI TEOpUHN PAAMOIOKALMOHHBIX CUCTEM M KOMIUIEKCOB, OCHOBBI TEOPUH PaJUOHABUTAlIUOHHBIX CH-
CTEM M KOMIUIEKCOB, OCHOBBI TEOPUHM PATUOCHCTEM U KOMIUIEKCOB YyIpaBiieHus, PaauonpuemHbie
yCTpPOHCTBA cHCTeM Mepeaadn uHpopmanuu, PaanosnekTpoHHble cucTeMbl nepenaun nadopmanmu, Teo-
pus paguocucteM nepenaun uHdopmanuu, Yerpoiictea CBY u aHTeHHBI, YCTpolcTBa T€HEPUPOBAHUS U
(bopMHPOBaHUS CUTHAJIOB, DJIEKTPOANHAMHUKA.

[TocnenyromumMu TUCHUIUIMHAMYU SABJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOATOTOBKY K ITPOLEAYPE 3aIUUThI U IPOLEAYPY 3AIUTHI.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Tporniecc n3ydeHus: AUCIUTLINHBI HApaBjieH Ha (JOPMUPOBAHUE CIICAYIOMNX KOMITCTCHITHH:

— TICK-2.2 cnocoOGHOCTRIO OLIEHWBAaTh OCHOBHBIE MOKAa3aTeNld KayecTBa CHUCTEM Iepefayd WH-
(dbopMaIum ¢ y4eToM XapaKTePUCTUK KaHAJIOB CBSI3U;

B pesynbrare u3ydeHus IUCIUIUITMHBI O0YYarOIIUNCS JOKEH:

— 3HATh OCHOBBI TCOPHH TOYHOCTH M3MEPEHUH; - TPUHIIUIIBI IIOCTPOCHUS U (PYHKITMOHHPOBA-
HUS aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEILHBIX IPUOOPOB; - TCOPETUICCKHUE OCHOBBI METPOJIOTHUH H 3JICK -
TPOPAAMOU3MEPEHHUIA; - METOJIbI M CPEICTBA 00ECIICYCHHS SIMHCTBA M TOYHOCTH U3MEPEHHIA; - 0COOEHHO-
CTH TPalyMPOBKH CPEJICTB U3MEPCHHIA; TEPCTICKTHBBI PA3BUTHS JICKTPOPATHON3MEPHUTEIbEHON TEXHUKH

—  yMeTh IIPOBOJUTH U3MEPECHHUS MMAPAMETPOB DJIEMEHTOB PAIMOTEXHIUUECKHX IETIei U CUTHAJIOB,
OIICHUBAThH TOTPEITHOCTH U3MEPCHHH; - IKCILTyaTUPOBATh JICKTPOPATUOU3MEPUTEIIBHYIO TEXHUKY; - pa-
00TaTh ¢ HAYYHO-TEXHUYECKOH JIUTEPATypPOid IO TEMATHKE Kypca; - TBOPYECKU MPUMEHSATh TEOPETUICCKUE
3HAHUS B MPAKTUYECCKON padoTe; - MPaBHILHO BBIOPATh METOI M CPEICTBO M3MEpPEHUs, HanOoJIee ONTH-
MaJIbHBIE JUISI PEIICHUs TIOCTABICHHOW 3a]auH; - CAMOCTOSITETIFHO pa30oupaTbcs MO TEXHUYESCKUM OIHCa -
HUSM B IPUHIIUIIC pa0OThI, HA3HAYCHUH U BO3MOXKHOCTSX CPEACTB U3MEPEHUI
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— BJaAeTh paboThl C U3MEPHUTEIBHOHN anmaparypoii; - paboThl ¢ JOKyMEHTalUell Ha cpelcTBa
U3MEPEHHUS.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
10 cemectp
AynuaTopHbIe 3aHATHS (BCETO) 68 68
Jlexnuu 34 34
[IpakTuueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 40 40
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepraia 8 8
[ToaroroBka k MpakTUYECKUM 3aHATUAM, CEMUHApAM 16 16
Bcero (0e3 ax3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO01mas TpyI0eMKOCTb, 4 144 144
3aueTHnie EquHuIibe 4.0 4.0

5. Coneprxanue TMCUMILTUHBI

5.1. Pa3nenanl IMCHUILIAHBI M BUALI 3AHATHHA
Paziensl TUCIUIUTMHBI M BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

Bcero
Mpax. | Jla6. Cany, | 13COB dopmupyeMsl
Hazpanus pa3aenoB 1UCHUIUINHBI Jlek., u (Ge3 e
3aH., 9 | pab., 4 | pab., q
9K3aMe€ | KOMIIETEHLIUN
HA)
10 cemectp
1 OCHOBBI METPOJIOTHUECKOTO obecreue- 8 2 4 8 22 |TICK-2.2
HUS U3MEPEHUI
2 Opranu3anus U3MEpEHUH B pauo3JIeK- 12 2 4 10 28 |IICK-2.2
TPOHHBIX CUCTEMaX Nepeaaur uHpopma-
Nz0t
3 Mertposiornueckoe obecrieueHue npoek-| 14 14 8 22 58 |IICK-2.2
TUPOBAHUS U 3KCILTyaTalluy 3allHILIECH-
HBIX PaJIMO3JIEKTPOHHBIX CHCTEMAaX Iepe-
nauu nHGOpMaLuu
Hroro 3a cemectp 34 18 16 40 108
Hroro 34 18 16 40 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

HazBanus pa3aciioB

CopeprkaHue pa3aesioB JUCHUTLTUHEI (110
JICKITHSIM )

TpynoemkocTs,
q

dopmMmupyemsble
KOMITETEHIIUU

10 cemectp

1 OcHOBBI
METPOJIOTHYECKOTO
obecneueHuUs
U3MEPEHNIN

[TpenmeTt kypca. MeTrponorus,crangapTusa-
s U ceptudukanus. OCHOBHbIE 3a1a4H
o0ecrieyeHUsIeAMHCTBA U TOYHOCTH U3Mepe-
HUH BCOOTBETCTBHUH C 3aKOHOM PD, rTOoHATH-
€MEeTPOJIOIrMYECKOro 00eceueHHs
(MO),Buzsl u coaepxanue paboT 1o

MO .IlpuHuuIBI U3MEPEHUS, METOIBI HCPEI-
CTBa o0ecrieueHus X €AMHCTBA UTOYHOCTH.
OcHOBHBIE TIOJIOKEHNUS TEOPUUTOYHOCTHU U3-
MepeHul. ['ocyrapcTBeHHasicucTeMa CTaH-
naptuzanuu. [IpaBunaBeimycka B oopaiie-
HUE U pa3paboTKUCPEICTB U3MEPEHUH, opra-
HU3ALMNOBEPKU CPEICTB U3MEPEHUt, pabo-
YHEATAJIOHBI, pa3paboTKa MOBEPOYHBIX CXe-
MU METOJAUK IOBEPKHU.

Hroro

[1CK-2.2

2 Opranuzanus
M3MEPEHUN B
PaaAMO’IIEKTPOHHBIX
CUCTEeMax Mepeaadyu
uHpOopMauu

[IpuHUIUIIBI TOCTPOEHUS CPEICTBU3MEPEHUIA.
AHasorosble 1 HU(POBBIEU3MEPUTENBHBIE
npubopsl.MI3mepuTenbHble reHepaTopsl. Me-
TOJIbl UICPEJICTBA U3MEPEHHUS ITApaMETPOBIJIE-
MEHTOB PAIMOTEXHUYECKUX 1IeTIeH NCUTHA-
70B. ABTOMaTu3anus uamepenuit. Magopma-
[IMOHHO-U3MEpPUTENbHbIecUCcTeMbl. OcoOeH-
HOCTH U3MEpPEHNI BCHUCTEMaxX CBSI3U C pas-
HOI1 cpenoiipacnpocTpaHeHusi. OCHOBBICTaH-
JapTU3allii, 0COOEHHOCTUCEPTU(DUKALINN
anmaparypbl CBI3UPA3TUIHOTO Ha3HAUCHUS,
cepTudUKauiICpeICTB U3MEPEHHIA.

Hrtoro

12

[1CK-2.2

3 MeTtponoruueckoe
oOecrieyeHue
MIPOEKTHUPOBAHUS U
JKCIUTyaTalluu
3alIUIEHHBIX
PaAMO’IIEKTPOHHBIX
CUCTEMaX Mepeaadn
nH(popMauu

OO01mure BOmpoChl OpraHu3alluMI3MEPEeHUN B
3aIUIIEHHBIXTEJIEKOMMYHUKAITHOHHBIX CH-
creMax.llepBuuHbIe U BTOPUYHBIE CETU-
COBPEMEHHBIX TEJIEKOMMYHHUKAITMOHHBIXCH-
creM. CTpyKTypa KaHaJOB U TPAKTOBCUCTEM
nepemaun. [lapaMeTpsl nXapakTEPUCTHUKU Ka-
HaJIOB M TpakTOB.Buabl u3mMepeHuii B cucre-
Max nepenaun.Hactpoeunsie, mpuemocia-
TOUHBIE UIKCIUTYaTal[MOHHbIE U3MEPEHHU-

1. TeXHONOorus N3MEepeHNn B BOJJOKOHHO-
ontuyeckux cucremax nepeaaun(BOCII).
N3mepurenvHas TeXHUKA JITH3MEPEHUS
BOCII. OnTrnueckuen3smMepuTesd MOIIHO-
CTH,CTA0WIM3UPOBAHHBIC HCTOUHUKHOIITHYE-
CKOT'0 CUTHajla, aHaJIN3aTopbI3aTyXaHusl, Oll-
THYECKHUE aTTCHI0ATOPBI,0NTHIECKUE Pe-
¢dnekromeTpsl. [IpoMBIIIITIEHHBIE U SKCIITya-

14

I1CK-2.2
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TallMOHHBIEU3MEPEHUSI OCHOBHBIX ITapaMeT-
POB MXapaKTEPUCTHK ONTUYECKUX TPaK-

ToB. TexHomorus n3MepeHuit Ha kKabenbHbIX-
cucrtemax nepenauu. MsmepurenbHasTeXHU-
Ka: Kabenenckarenu,pedrekToMeTphl, Ka-
OeNbHBIE TECTEPHI,MYIbTUMETPBI, aHATN3a-
TOpbIaOOHEHTCKUX Map. Mi3MepeHne ocHOB-
HBIXXapaKTepUCTHK Kabers. TpaccupoBka
UKPOCCHpPOBaHKE Kalenel, JTIoKanu3ausme-
CTa Jierpajaly KadyecTBa. TexHOIoruspa-
JIMOYaCTOTHBIX U3MepeHuil.MzmepurensHas
TEXHUKApaJAH04aCTOTHBIX IapaMETPOB CHUT-
Haj10B.CHUCTEMBl KOMIUIEKCHBIX U3MEPEHUI-
apaMeTpoB paJAHo4acTOTHBIX CUCTEMIIEpE-
Jadn. TexHOJIOrusl U3MEPEHUN HaaHaJIoro-
BOM NIEPBUYHOMU ceTH. VI3MepeHnssypoBHEN
CUTHAJIOB, IOMEX,NCCIIEA0BAHNE IOMEX03a-
numeHHoctukanana TU. M3mepenus B mud-
poBoinepsuyHoi cetn PDH. Ananu3 noto-
kaE1l: ¢pusndeckuii, KaHaIbHBIN U CETEBOIY-
pOBHU n3MepeHuil. AHanu3 notokoB E2,E3,
E4. OcoGeHHOCTH N3MEPUTENBHBIXTEXHOJIO-
ruiit SDN. Ananuzaropsl cetTuPDH/SDH.
OKCITyaTallMOHHBIMMOHUTOPHUHT ceTH. MeT-
poJorudeckoeoOecnedeHrne NpoeKTUPOBa-
HUS UDKCIUTyaTalluy 3aIUILEHHBIXTEJIEKOM-
MYHUKALIMOHHBIX cUCTEM.MeTo/Ibl 3alUThI
UH(OPMAIIUHN BCUCTEMAaX MepeJaun JaHHbIX.
CpenctBan3MepeHus OT yTeuku nHpopma-
[IUY IOTEXHUYECKUM KaHaJIaM.U3MEpPEHUs OT
yTeuky HH(GOPMAIUHU MOTEXHUIECKUM KaHa-
JaM.

Hroro 14

Hroro 3a cemectp 34

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYOUNIUMH) TUCHUIIHHAMUA
Paznenpl QTUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI B MeXKANCIUITNHAPHBIC CBSI3U

Ne pa3znenoB JaHHOW TUCIUIUIMHBL, JJIS
KOTOPBIX HEOOXOJMMO U3yUeHUE

JUCLUITINH
1 2 3

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 AHTEHHBIE PEIIEeTKH CUCTEM Iepenadyr HHPOopMaIun +

2 3amuTa nHGOPMALIUU B PAJAUODTICKTPOHHBIX CHCTEMAax
nepesayn MHGOpMauu

3 Uadopmannonubie TexHOIOTHH 4. OOBbEKTHO-OPUEHTH-
POBaHHOE MPOrpPaMMHUPOBAHUE Ha sA3bIke CH++.
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4 KonupoBanue u muppoanue nHGOpMaIMH B paaro-
AIIEKTPOHHBIX CUCTEMaxX Mepeaadn HHPOpMaIuu

5 KocMuyeckue cCuCTEMBI +

6 Marematuka

7 MCTPOJIOI"I/IH 1 TCXHUYCCKUEC UBMCPCHUA + + +

8 OcHOBEI TCOPUHU PAAUOJIOKAOIHNOHHBIX CUCTEM U
KOMIIJICKCOB

9 OCHOBEI TCOPUU paAUOHABUTAIITMOHHBIX CUCTEM U
KOMIIJICKCOB

10 OcHOBEI TCOPHUU PAJUOCHUCTECM U KOMIUICKCOB YIIpAaBJIC-
HUA

11 PaguonpuemHble yCcTpoiCTBa CUCTEM Nepeaadn HHPop-
Maluu

12 PannosieKTpoHHBIE CHCTEMBI Tiepeiaun HH(pOopMaIiu + + +

13 Teopust paguocucTeM nepeaadn HHHOPMAIHH

14 VYcerporictBa CBY u aHTEHHBI +

15 YerpoiictBa renepupoBanus 1 GOpMUPOBaHUS CUTHA-
JIOB

16 DnexTponnHaMuKa +

[Tocnenyromuye TUCITUTITUHBI

1 3amura BbIMYCKHON KBaTU(UKAIMOHHON paOOThI, BKIIO-
yasi IOArOTOBKY K IIPOLIEYPE 3aILUUTHI U IPOLENYPY 3aLlu- + + +
THI

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUH JUCIHUILIMHBL, U BUIOB 3aHS -

THUI
KommeTen Bunel 3ansTrii
DopMbI KOHTPOJISI
Bz Jlek. [Tpak. 3aH. JIab. pab. Cam. pa6.
[1CK-2.2 + + + + KontponpHnas pabora, Ot-

4eT [0 UHIUBUIYaTbHOMY
3aJJaHUI0, JK3aMEH,
KoHCneKT caMoInoIroToBKH,
Komnoksuym, [IpoBepka
KOHTpPOJIbHBIX paboT, Cobe-
cenosanue, OtueT 10 J1a00-
paropHoii pabote, Onpoc Ha
3aHATHAX, PacueTHas pabo-
ta, Tect, OTUET MO NpaKTH-
YECKOMY 3aHITHIO

6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
He mpenycmorpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

Tpynoemkocts, | Dopmupyembie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHBIX paboT 246 ’ PMHDPY
q KOMITETEHITUN
10 cemectp
1 OcHOBBI [Tudposast 06pabOTKa CUTHAIOB BPAIHOAIIEK- 4 [1CK-2.2
METPOJIOTHYECKOTO TPOHHBIX CUCTEMaxX NepenaunuHpopMaIiu
oGecnequvm Vroro 4
W3MEpeHH
2 Opranusanus N3mepenne XxapakTepUuCTUK CUTHAJIOB HIIE- 4 [1CK-2.2
U3MEPEHUN B el B paJUO3JIEKTPOHHBIX CUCTEMAXIIEPEIa-
pazrodIEKTPOHHBIX yn uH(popmanuu
UCTEMax I 1
cUCTEeMax mepeza Viroro 4
uHpOpMaLUU
3 Metposorudeckoe | M3mMepeHus xapakTepuCTUK MOJEMOB MKOJIE- 8 IICK-2.2
oOecrieueHne KOB paJMONIEKTPOHHBIX CUCTEMIIEPEaul UH-
POEKTUPOBAHUSA U dbopmaruu
JKCIUTyaTalluu Wroro 8
3alUIICHHBIX
PaaAMO’IIEKTPOHHBIX
CUCTEeMax Mepeaadu
uHpOopMauu
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HanMenoBaH#e MpakTUUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
HaumeHnoBanue npaktuueckux 3ausatuil | Tpymoemkocts, | DopmMupyembie
Haszsanus pasnenos
(cemuHapoB) q KOMITETCHIITHI
10 cemectp
1 OcHoBBI Teopust morpemHocTeit 1 06paboTkupe- 2 [1CK-2.2
METPOJIOrHYECKOTO 3yJAbTaTOB U3MEPEHUI
06ecnequvns[ Vroro 5
HU3MEpEHUN
2 Opranusanus N3mepenne BEpOSATHOCTHBIXXaPAKTEPUCTHK 2 [1CK-2.2
U3MEpPEHUH B CIIy4alHBIX IIPOLIECCOB
17} KTPOHHBIX
PaIHOSMCKTPO Uroro 2
CUCTEMaX Iepeaadn
uH(popManuu
3 Metposnoruueckoe | M3Mepenus: xapakTepuCTUKPAIUOIIEKTPOH- 4 [1CK-2.2
obecrieueHue HBIX CHCTEM MepenaunuHGopMaIiu
IPOEKTUPOBAHUS U
POCKTHPOBA N3mepenns xapakTepUCTUKPATUOIIIEKTPOH- 10
JKCILTyaTalinn HBIX CHCTEM IepenaunuHGopMaIiu
3aLUIICHHBIX
PaMOIICKTPOHHBIX Hroro 14
CUCTEMaXx Mepeaadn
uHbOpMaITu
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH TPEICTaBICHbI B

Tabimue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN

Bunasl camocrostensHor | Tpynoemkocts, | DopMupyembie
HasBanwus paznenon a Py ’ PMHPY @DopMBI KOHTPOJISI
paboThI q KOMITETEHITUU
10 cemectp
1 OcHOBBI IToaroroska K nmpaxkTuye- 2 I1CK-2.2 Komnoksuywm,
METPOJIOTHYECKOTO | CKHM 3aHATHUSIM, CEMHHa- Koncnexr camonos-
obecrieyeHus pam rotoBku, KoHTpoIb-
W3MEpeHH TpopaBoTKa JEKIHOHHO- 5 Has paborta, Onpoc
ro Matepuana Ha 3aHATUAX, OTYeT
0 MHANBUIYaTHHO-
OdopmiteHre 0TYETOB TIO 4 My 3ajaHuto, OTyer
nabopatopHbIM paboTam 110 J1aGOPATOPHOi
Wtoro 8 pabore, Otuer no
MIPAKTHYECKOMY 3a-
HsATHIO, PacueTHas
pabora, Cobeceno-
Banue, Tect, Dk3a-
MEH
2 Opranusanus IToaroroBka K nmpaxkTuye- 4 I1CK-2.2 Komnoksuywm,
U3MEPEHUI B CKUM 3aHSTHSIM, CEMHAHA- Koncnekr camono-
aJIMOAJIEKTPOHHBIX | paM rotoBk#, KoHTpoIb-
b
UCTEMax I 1 Hast ta, On
CHCTCMAX Tiepenia [TpopaboTka JIEKITMOHHO- 2 a1 pabota, Onpoc
uH(popMauu ro Matepuana Ha 3aHATUsAX, OTYeT
10 MHANBUIYaTHHO-
OdopmiteHre 0TYETOB TIO 4 My 3ajaHuto, OTyer
naboparopHbeIM paboTam 110 J1aGOPATOPHOi
HWtoro 10 pabore, Otuer no
MIPAKTHYECKOMY 3a-
HATHIO, [IpoBepka
KOHTPOJIbHBIX padoT,
Pacuetnas pabora,
CobecenoBanue,
Tect, Dx3ameH
3 Metposorudeckoe | [ToaroroBka k npaktuye- 5 IICK-2.2 KomnokBuym,
oOecrieueHne CKUM 3aHATHUSIM, CEMHHa- Koncnekr camonon-
NPOEKTUPOBAHUSA U | paM rotoBk#, KoHTpoIb-
SKCIUTyaTaluu TTO/rOTOBKA K MPAKTHIC- 5 Has paborta, ngoc
3aIUIICHHBIX CKHM 38HATESIM, CEMEHA- Ha 3aHATUsAX, OTYeT
PAJIHODIIEKTPOHHEIX |\ 0 MHAUBUIYaTBHO-
CUCTEeMax Mepeaadu My 3a1aHut0, OT4er
uHpOopMauu ITpopaboTka JIeKIHOHHO- 4 10 J1abOpaTopHOM
I'0 MaTepHajia pabore, OTYeT Mo
OdopmiieHne 0T4ETOB 110 8 IIPaKTHIECKOMY 3a-
1a00paToOpHBIM paboTam HATHIO, PacueTHas
- 7 pabota, Cobeceno-
Toro BaHue, Tect, OK3a-
MEH
Hroro 3a cemectp 40
IToxroroBka m cmada SK- 36 OK3aMeH
3aMeHa
Hroro 76
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

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

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
10 cemecTp
Komnoksuym
KoncnexT camMmomoaroros- 2 2 2 6
KU
KonTponbhas pabota 4 4 8
OTyer no MHIUBUAYATb- 15 15
HOMY 3aJJaHUIO0
OTuet no nabopaTopHOit 4 4 8
pabore
OTyer 1o NpakTUIECKOMY 4 4 8
3aHATHIO
Pacuernas pabora 12
Tect 4 8
Wroro makcumym 3a nepu- 6 26 38 70
on
DK3aMeH 30
Hapacraromum ntorom 6 32 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuua 11.2 — [IepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOUM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiule

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY

Htorosas cymma 0aos,

Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo1110) (3a4TEHO) 85-89 B (ouenb xoporiiio)
75 - 84 C (xoporo)
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70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKOe M1 HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. TectupoBanue M AMATHOCTHKA B PaJMOdJIEKTPOHHBIX CHUCTEMax Iepenayd HHpopmauuu
[Onexrponnslii pecypc]: Kype nekumii, koMnbloTepHble 1a0opaTopHble pabOThl M KOMIIBIOTEPHBIN MpakK-
TUKYM, 33JlaHH€ Ha caMocCToATelIbHYI0 padory / l'omukoB A. M. - 2017. 436 c¢. — Pexum pgocrymna:
https://edu.tusur.ru/publications/7064 (nata obpamenus: 05.06.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. Axymunuues FO.I1. Teopus anekTpuueckoit cBszu: yued. nmocoowue. - Tomck:, TYCVYP, 2007. -
214 c. (manmuuue B 6udmuoreke TYCVYP - 100 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. TectupoBanme M AMATHOCTHKA B PAJMOdIEKTPOHHBIX CHUCTEMax IMepenaud HHGOpMaluu
[Onexrponnsiii pecypc]: Kype nexumii, KOMIbIOTEpHBIE 1a00paTopHbIe padOTHl M KOMIIBIOTEPHBIN MpaK-
THKYM, 3aJlaHHE€ Ha CaMOCTOATENbHYIO padory / I'omukoB A. M. - 2017. 436 ¢. — Pexum moctyma:
https://edu.tusur.ru/publications/7064 (mara oopamenus: 05.06.2018).

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

Y4eOHO-MeTOqMUECKHEe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U HMHBAINOB MIPEAOCTABISIIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAMOHHbIE CIIPABOYHbIE CHCTEMBI
1. 1. www.elibrary.ru
2. 2. uisrussia.msu.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOpHUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOHS, 00eCcIeunBaloIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JieiaM JTUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGoparopust paauo3JIeKTPOHHBIX CUCTEM Tepeaadyd HHPOopMaluu

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE AJIi KypCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUS Kyp-
COBBIX PadoT)

634034, Tomckas obnacts, T. Tomck, Bepmauna ynua, a. 47, 401 ayn.

Ornucanmne UMEIIErocs 000PyIOBaHHUS:

- Komnstorep (8 miT.);

- MonwuTtop (19”7 SAMSUNG 1730S) (8 mir.);

- KnaBuarypa (8 mrt.);

- Mbimb (ontuueckast) (8 mrT.);

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Free Pascal

— Free Pascal Lazarus (Bepcus 1.6)

- GIMP

— Google Chrome

— Microsoft Windows Server 2008

— Microsoft Windows XP

— Mozilla Firefox

— OpenOftice

— Opera

— Opera Developer

— PTC Mathcadl13, 14

— Scilab

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador

Jlaboparopusi paauodJIeKTPOHHBIX CHCTEM TIepeauu HHPOPMAIH

yueOHas ayTUTOPHsI i1l IPOBEACHHSI 3aHATHI MPAKTUYSCKOTO TUTIA, YIeOHAsT ayUTOPHS JUIS IIPO -
BEJICHUSI 3aHSATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIi KyPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 401 ayn.

Ornrcanre UMEIOIIETOCsS 000PyI0BaHMUS:

- Komnstorep (8 mr.);

- MonwuTop (19”7 SAMSUNG 1730S) (8 mt.);

- KnaBuarypa (8 mr.);

- Mpims (ontryeckast) (8 mit.);

- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;

- PaGouee mecto npenoaBares.

[TporpammHOe obecrieueHue:

— Microsoft Windows XP

— PTC Mathcad 13, 14

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 aJIpecaMm:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. /Ins HOpManbHOTO 3aKOHA PACIPEIEIEHUS U3 THICSYHU BBIITOJIHEHHBIX U3MEPEHUN TOJIBKO TPU UX
MOTPEIIHOCTH BBIXOJAT 3a IIPEJIENbI HHTEpBaIa

* 3 CKO;

-2 CKO;

- 5 CKO;

- 4 CKO.

2.Kakune 30Hb1 @peHels He EPEKPBITHI y OTKpbITON Tpaccel LIPPJI?

-1

-2

-3

4

3. I'ocynapcTBEHHBIN EPBUYHBINA ATAJIOH HANPSKEHUS (C OIPEUIHOCTHIO)

-2E-7B

-7E-9 B
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*5E-8 B

-7E-10B

4. Kaxue 30Hb1 OpeHens He NepeKphITH Y NOIyOoTKpbITOM Tpaccel LIPPJI?

e 1

-2

-3

-4

5. Kakoit Bu1 MOgysiiuu Ucnolib3ytorest B GSM?

- FSK

- MSK

* GMSK

- QPSK

6. Kakas nnuna kona B cotoBoit cucreme cBsisu CDMA2000?

-8

- 16

-32

* 64

7. Kakas yactora uznyuenus cucrem ctanaapra IEEE 801.11g?

- 1,5 MI'n

-2,0 MI'n

2.4 MI'1g

- 5,6 MI'n

8. Kakasg Momynsiiusi UCHONBb3yeTcs B cucTeMe MoOwnbHOU cBsizu ctanmapta IEEE 802.15.4
ZigBee ¢ wacroroit mznyuenus 2,4 I'T'

- BPSK

- QPSK

* OQPSK

- QAM

9. Cucremsl mobmibHOM cBsi3u cranaapta IEEE 802.15.1(Bluetooth). Kakoii meton pacmmpenus
criektpa ucnonbizyercd B crannapre IEEE 802.15.1

- CDMA

- DSS

* FHSS

- Konpr bapkepa

10. Kakas yactora uznyuenus cucteM crangapra IEEE 802.15.4 (Bluetooth)

- 1,5 MI'n

-2,0 MI'g

* 2,4 Ml

-5,6 MI'y

11. Cucrema mobunbHoM cBs3u ctanaapta IEEE 802.16 (WiMAX) anantuBHas ¢ mepeKIFOYeHUEM
Bus10B Moayisitiuu oT SNR: ipu SNR = 5 n1b — BPSK, SNR = 14 1b — QAM-4, SNR = 25 n1b — QAM-16,
SNR =40 n1b — QAM-64. Kakoii B MOAYJIAINHN 00ECIIEYMBACT HAMOOIBIITYIO ITOMEX0YCTOMYUBOCTH?

* BPSK

- QAM

- QAM-16

- QAM-64

12. Cuctema mobunbHO# cBsi3u ctangapra IEEE 802. 20 LTE oGecnieunBaeT cKOpoCTb Hepeiaun
undopmaruu 150 Mbut/c - kakas cKOpOCTh Tepeayn TaHHBIX OyJIeT MPU MCTOJIb30BAaHUN TEXHOJOTUH
MIMO 4x4?

- 150 Mbut/c

- 300 Mbut/c

- 450 Mbut/c

* 600 Mbut/c

13. Cucremsl udpoBOro Ha3eMHOTO TeNeBU3MOHHOTO Bemanuss DVB-T2 ucnonb3yer BHyTpeHHEe
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Y BHEILIHEE KOIMPOBAHUE:!

- BCH-CK

- PC-CRC

- PC-CK

* BCH-LDPC

14. PaguouyacToTHbIE M3MEpPEHUsI B cUCTEMaxX IU(PPOBOrO HA3E€MHOTO TEJIEBHU3MOHHOTO BELIAHUS
DVB-T2. [Ipu kakom SNR o6ecnieunBaercst BER<10E-7 manst 256 QAM?

« 15 116

-20 J16

-25 1b

-35]16

15. Cuctembl BBICOKOCKOPOCTHOTO I(ppoBoro crytHHKoBoro TB-Bemanus DVB-S2. Kakas mo-
TyJSIIHST 00eCTIeYBaeT MaKCUMaIbHYIO CKOPOCTh mepeaadn?

- QPSK

- 8PSK

- 16APSK

* 32APSK

16. Cuctema BbICOKOCKOpOCTHOTO IppoBoro kadbenpHoro TB-emanus DVB-C2 ucnons3yet Mo-
nynsiuro 4096-QAM. Kakoe munnManpHoe 3HadeHne SNR Heobxomumo mist obecrieuennst BER=10E-7

-20 16

-25]16

- 30 16

* 35 J16

17. Cuctemsl 1udpoBOro MOOMIBLHOTO TelleBU3MOHHOTO Bemnanuss DVB-H ucnons3yer Gonbinoe
yucio Hecymux st COFDM

- 1K, 2K, 3K

* 2K, 4K, 8K

- 3K, 6K, 9K

- 2K, 3K.4K

18. Uzmepenus anektpuueckux kadeneit. Kakomy pexumy pediaekromeTpa COOTBETCTBYET IOJ-
HBII pa3pbIB Kabes

* COMPLETE OPEN

- DEAD SHORT

- PARTIAL OPEN

- PARTIAL OPEN

19. CymecTtByet omnpeneineHHas (GyHKIIMOHAIbHAS 3aBUCUMOCTh Q-(hakTopa curHana m u3Mepse-
Moro kodddurmenta omudok BER.

* ¢ yBenmueHueM Q — yBennuuBaeTcs BER

- ¢ ymenbuieHueM Q — yBenuumuBaercsa BER

- ¢ yBenmmueHueM Q — ymensbinaetcss BER

- ¢ ymenbiienueM Q — e mensiercst BER

20.TexHonoruu u3dmepeHus nepBuyHON ceTh. CKOPOCTH MOTOKOB MIIE3MOXPOHHOW CUTHAIM3ALMHI
PDH - E1, E2, E3, E4. Kakoii ckopocTH nepeaadn HHPOpPMaIUl COOTBETCTBYET MOTOK E1?

* 2048 xbOut/c

- 8448 x6ut/c

- 34368 xbur/c

- 139264 xbut/c

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1. JlaitTe onpexnesieHUe Cayd4ailHOM morpemHocTd. HazoBuTe OCHOBHBIE CBOMCTBA MHTErPATIBHOMN
U nmuddepennmanbHol GYHKIUHN pacripeesieHus c1y4aiHoi norpemHocTd. Kakas nmorpemHocTs Ha3bl-
BaeTcs cilydaiiHoil? 2. HazoBuTe mpuunHbBl BOSHUKHOBEHHUS OIIMOOK U (ha30BOro Jpoxanus B HU(Gpo—BbIX
cucreMax nepenaud. Ilosicaure mMeton u3mepeHus (Gpa3oBOro ApoKaHUS, OCHOBAHHBIM Ha mpeoOpa3oBa-
HUU (a30BOro CABUTA B UMITYJIbChI, aMIUIUTYAa KOTOPBIX IIPONOPLUOHANIbHA 3TOMY cABUTY. [losicHuTe me-
TOJ| TJ1a3-AMarpaMMbl NpH U3MepeHuH (a3zoBoro Apoxkanus. 3. ONUIINTE aJrOpUTM OLIEHKU MOTEph Ha
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ydacTKke pedJIeKTorpaMmbl ¢ HeOJHOpoAHOCTAMU. [Ipu pabore Ha mpenene TMHAMUYECKOTO JUana3oHa
(m3mepenus Ha ydactkax BOJIIT Gonbiioit mpoTsSKEHHOCTH - CBbIIIe 80 KM - U B 3TOM ClIy4dae BHIOMpACT -
Cs MaKCUMaJbHasl JJIUTEIbHOCTh 30HAUPYIOIIETO UMITYJIbCA) BPEMSI YCPEAHEHHS CYIIECTBEHHO YBEIUYH -
BaeTCS M KaKWX TIOPSIKOB MOKET jpocturath? 4. Jlaiite onpeaenenne pyHKIMH BEPOSTHOCTH BOZHUKHOBE -
HUS OIIMOKHU B CHCTEME, a TAaKXKe M3MEepsieMOMY MapameTpy ommoOku mo 6uram - BER, xoTopblii Moxer
obITh TipenctaBiieH kak: BEK , rioe BITSerr ~ konmnuectBo 6UTOB, mopaxeHHbIX omuOkamu,a BITS - 06-
1iee KOJIMYECTBO MepelaHHbIX OMTOB. KakuM OTHOIIICHHEM 3Ta BEIHYMHA CBsA3aHA ¢ (DYHKIUEH BEPOSTHO -
cTH BO3HUKHOBeHMsI ommOku. 5. OtHomenune curHa/mym (OSNR - Optical Signal-to-Noise Ratio) B ka-
Haie. OSNR oTpakaeT mpeBbIllIEHUE MOIIHOCTH MPUHUMAEMOTO CHUTHANIa HaJ IIYMOBBIM (DOHOM ISt
KaXXJI0T0 KaHajla U OIpeiessieTcs] KaKk OTHOIICHHUE CpeHEN MOILTHOCTH ONTHYECKOro CUrHalla B KaHajie K
CpeIHEN MOIIHOCTH ONTHYECKOIrO IIyMa B IOJIOCE CIIEKTPa YAaCTOT ONTHYECKOTrO0 CUTHajla COOTBETCTBYIO-
miero ontudeckoro kaHama. Mamepenne OSNR TpeOyeT TOUHOTO M3MEpEHHUs KaK MOITHOCTH IOJIE3HOTO
ONTUYECKOrO0 CHUTHaja B KaHajle, TaKk M MOIIHOCTH Iyma. [lepeunciure mertoapl nsmepenuss OSNR.
Jatite onpenenenus nepekpectHoi momexu Ha ganbHeM KoHlle (FEXT - Far-End Crosstalk) u mepexon-
Hoit momexu (XT - Crosstalk). 6. JlaiiTe MaTemaTHueckoe onpeAeIeHue CPeJHEMY, CPEIHEBBITPSIMICHHO-
My, CpeIHe-KBaIpaTHYecKOMy 3HAUEHUSM MEPEMEHHOro HamnpsbkeHHus. HazoBuTe OCHOBHBIE METOABI U3-
MEpEHUs HAMPSDKEHUsT U TOKa. YeM ompenesnsieTcs MorpeHoCTh U3MEPEHUS HAMIPSKEHUSI U TOKA MPU KC-
MOJIb"30BaHUM METOJIa HEMOCPEACTBEHHOM olleHKn? 7. Kakue uccienoBaHus MO3BOJISIET MTPOBECTH TJla3-
KoBas nuarpamma. Kak rmaskoBas nuarpamMma IU¢poBOTO CHTHaNA, CBS3aHHA ¢ (OpMO BOIHOBOTO
¢dbpoHTa: mapamerpa MEeKCUMBOJILHOW mMHTepdepeHiuu (ISI), mKUTTEpOM mMepenadn NaHHBIX W JHKUATTE-
poM 1o cuaxpoHu3anuu? §. UTo sBnseTcs MPUYNHONW BOSHUKHOBEHHUS OUTOBBIX OMIMOOK UM KaK OHU BITHS -
10T Ha mapaMeTpsl udpoBoit nepenaun? OaHON U3 OCHOBHBIX omneparuid mpu padore ¢ OTDR sBisercs
uaeHTudukanus pedraexrorpammsel. [Ipu 3TOM MPOU3BOIAT COTIOCTABICHUE U3MEHEHUH XapaKTePUCTUKU
00paTHOTO paccesHHs C BBI3BABIIMMU MX MPUYMHAMU - «cOObITHsAMIY. [lepeuncnure ux. Kak npousso-
TuTCs m3MepeHue kodhUIMeHTa 3aTyXaHusl Ha KBa3upery-jasipHoM yudactke OB? Omwmiurte anroputm
orneHku kodddunuenta 3aryxanus B OB. 9. Jlaiitre onpenenenue knaccy touHoctd CH. YUrto mpuHsATO
OpaTh 3a Mepy HEOIpeNeIeHHOCTH B Teopun mHpopMaruu? Kak onpenenuts KOTUIecTBO WH(GOpMAIUU
IIpU U3MEPEHUH, UCTIONB3YSI OHA—THE SHTponuu? YeM omnpenensercs 3HaHUEe SHTPONUIHOTO KO3 uim-
enTa norpemnoctu? 10. [laiite onpeaeneHue quarpaMMe COCTOSHUN M INIA3KOBOW AMAarpaMMbl, KOTOPbIE
AHAM3UPYIOT aMIUIUTYIHO-(a30Bble XapaKTePU CTUKU CUTHAJIOB, OJHAKO Pa3IMYue B METOJaxX Mpe-
CTaBJICHHUS TPUBOAUT K TOMY, 4TO 00a TUIIA JUarpaMM CHUTHAJIOB B3aUMHO JOTOJHSIOT ApYyT apyra. [ na3-
KOBBIC TMarpamMmbl HanOosiee 3(h(PEeKTUBHBI TP aHAIM3E€ U3MEHEHUN B CTPYKTYPE BOJIHOBOTO ()POHTA CHT -
HaJja, TOr/ia KaK IMarpaMMbl COCTOSIHUM SIBJISIFOTCS XOPOIIMM CPEACTBOM JIJIsl aHAJIM3a IIPOLIECCOB MOJTY -
nsuun W aemonyisiiuu. 11, Cuctemsr criektpanbHoro ymioTHeHuss (WDM - Wavelength Division
Multiplexing) ocHOBaHBI Ha CIIOCOOHOCTH ONTUYECKOTO BOJIOKHA MEPEIaBaTh ONTHYECKOE U3TYyUEHHUE pa3-
JIMYHBIX IJIUH BOJH Oe3 B3auMHOUM uHTepdepennuu. Kaxaas 1irHa BOIHBI MpeAcTaBiseT co0oil oTaens-
HBbII ONTHYECKUM KaHall B BojokHe. Onuiute coctaB cuctembl WDM. Jlaiite onpenenenus riaz-aua-
rpamMMbl U MeToauke u3Mepenus Q-dakropa. 12. HazoBute Ha3HaueHHE 3JIEMEHTOB CTPYKTYPHOW CXEMBI
reHeparopa paJuoBelia"TeIbHOro quana3ona. Ha kakux sjeMeHTax peanu3yroT 3aalolllie reHepaTophl B
n3MepuTenbHbIX re-Hepatopax CBY mmanazona? M300pa3uTe THMOBYIO CXeMy T'€HEpaTropa HUMITYILCOB.
13. OcHoBHOE Ha3Ha4YeHHE OWHAPHOTO IUQPOBOrO KaHajga - 3TO mepenada udpoBoil mHGopMau B
nBondHOUM (opme, T.e. B Buae OuTOB. [103TOMYy OCHOBHBIE MapaMeTphl KadecTBa TaKOW HU(pOBOI
nepe—aaud CBsi3aHbl ¢ MapamerpoMm omuOku mo o6urtam (Bit Error Rate - BER) u ero nmpou3BogHbIMH.
Oco0OeHHOE 3HaYeHHE METOOJIOIMH W3MEPEHHM MmapamMeTpoB OMHAPHOIO KaHalla COCTOUT B TOM, UTO U3-
MepeHus 1o napamerpy BER Bowim B METOIMKY U3MEPEHUN BCEX MEPBUYHBIX U BTOPUYHBIX ceTell. I1o-
KaxuTe Kak. [losicHuTe mpUYMHBl BOBHUKHOBEHUSI OUTOBBIX OMIMOOK M UX BIIMSHUE HA MapaMmeTpsl Hud-
poBoii nepenaun. 14. Kak Benmu4rHBI U3MEPEHUS MapaMeTpa OTHOIICHUS CUTHA/IIYM, BIHUSIOT Ha 3HaYe-
nue BER B mmudpoBom kanane. Kakue namepeHus mapaMeTpoB MOAYIISITOPA/ IEMOAYIATOPA TPOU3BOIATCS
B PaJMOYACTOTHBIX TpakTax? UYTo Takoe HENmpaBWIbHOE YCTAHOBJIEHHE IapaMETPOB YPOBHEH
MoayJsiiun/ neMonynsaiuu? 15. HazoBute BuabI OTPENTHOCTEW M3MepeHuit u Buabl norpemuocreid CU.
CpaB—Hure ux. YeMm xapakrepu3yeTcsi HEONPEAEIECHHOCTh U3MepeHuil? JlaiiTe onpeneneHue U MpUBEANTE
MPUMEPBI CUCTEMATHYECKOM MOrpemHocTu. Jlaiite onpeaenenue caydaitnoi norpemnoctu. 16. Korna unc-
MOJIb3YEeTCs CIEKTPAIbHBIA aHaNWU3 cUrHanoB? B yem 0coOEHHOCTh AMCKpETHOTo mpeoOpazoBaHus Dy-
pre? M300pa3ute CTPyKTYpHYIO CXEMy aHallu3aropa CIieKTpa napajuiesnbHoro tuna. Kak ompepensercs
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paszpemaromiasi cmocoOHOCTh aHanu3aropa crekrpa? 17. [IceBnociydaiiHbie OCIEAOBATEILHOCTH XapakK-
TEPU3YIOTCS KOJIMYECTBOM PETUCTPOB CABUTA, HCTOJIb3yeMbIX Mpu reHepauuu (N) ¢ JIMHON LUKIIA MO-
cnenoBarenbHocTd L=2N -1. CTtpykTypa nceBaociay 4ailHOM IOCIIEOBATEILHOCTH CBsI3aHA CO CXEMOM
reneparopa I1CII. B ocnoBe npunnmma pado—tel reneparopa [1CII mexuT npo—meaypa CBEpTOYHOTO KO-
JTUPOBAa"HUS C UCTONb30BaHHEM N PEeru"CTPOB CIBUTA C OJHOW OOpaTHOM CBS3bIO Mepen perucTpom N.
OTO 3KBUBAJIEHTHO KOJEPY CBEP"TOYHOrO KoaupoBaHus ¢ moau—HOoMOM DN+DN 1+1. CooTBeTCT"BEHHO
JUTMHA KOAMPOBAHHOM MO "CJIEOBATEIbHOCTA 3aBUCUT OT KOJMYECTBA PETUCTPOB CIBUTAa U COCTABISET
2N-1. ITpuBenuTe 3Ha4eHUS BEIUUUH N JJIsI CUCTEM C PA3IMYHBIMU CKOPOCTSIMU Tiepenadn. 18. OCHOBHBI-
MU TIapaMeTpamMu i U3MEepeHUs: paboThl YCHIIUTENEH B COCTaBe PaaOYacTOTHOTO TPAKTA SIBIISIFOTCS U3-
MEpPEHHUs IIYMOB, BHOCUMBIX YCHJIUTEISIMH, U U3MEPEHHs MMapaMeTPOB HEIH "HEHHOCTH YCHIIMTEIbHBIX
Y4aCTKOB — KaKk UX MOXHO u3MepuTh? 19. CpaBHUTE aHAIM3aTOPBI CIEKTPA [1OCIIEI0BATENBHOIO AEUCTBUS
C MepecTpauBae—MbIM (HIBTPOM U T€TEPOAUHHOT0. KakoBbl TOCTOMHCTBA FeTEPOIMHHOTO aHalu3aTopa?
CBsi3aHbI TU MEX]Ty CO0OI BpeMs aHAIK3a U TI0JI0ca MPOITyCKaHus aHanu3aTopa? KakoBel TOCTOMHCTBA U
HEJIOCTAaTKU IU(POBBIX aHAIM3ATOPOB CIEKTpa MO CpaB—HEHUIO ¢ aHanoroBbiMu? 20. [laliTe moHsTHE
JOKATTEpA, €r0 KIaCCU(PUKAIUIO U BIMSHUE Ha MapaMeTphl KadecTBa nudpoBoro kanana. Onummre mpu-
YUHBI BOSHUKHOBEHUS DKUTTEpA. TUIBI JUKUTTEpa. PerysasipHOro 1 HeperyIsipHOTO JXKUTTEPA, CBA3AHHBIX
¢ BHemHUMH ycioBusimu. Omnpenenute npudnHbl ctaddunra mrutep. OMUImTe OOIIYI0 METOIO0IOTHIO
M3MEPEHUN JDKUTTEpA. YCTPOMCTBO aHAIM3aTOpa JKUTTEpA. Metoa M3mepenne MakCuMalibHO JIOMYCTH -
Moro pkutTepa. Kak nmpousBoguTcs mpoBepka paboTocrnocoOHOCTH MU(POBOTO KaHANIA WIH TPAKTa MPHU
MaKCHUMaJIbHO JIOMyCTHMOM BXOaHOM xuTTepe (Maximum Tolerable Jitter - MTJ)? 21. Onummre st
Yero MpPOW3BOJUTCS W3MEPEHHE MapaMeTPOB 33/IaI0IIUX TeHEepPaToOpoB MpHEeMHHKa/mepeaarynka. OCHOB-
HBIMH [apaMeTpaMu aHTEHHBI SBISIOTCS KOA(G(GUIUMEHT YCUIICHHUS, AUarpaMMa HalpaB JIEHHOCTH U UM-
negaHc. ONUIINTE KaK OHU BIUSIOT HAa KA4eCTBO CBs3M. 22. Kakas morpemnHocTh Ha3bIBaeTCsl CIIydaitHOM?
Kakune xapakrepuctuku CU Ha3bpIBalOT HOpMUPYEMBIMHU MeTposiornueckumu? Kakumu napamerpaMmu Mo-
JKET OILIEHUBAThCSl CUCTeMAaThyecKas cocTapistomas no—rpemroctd CU? HazoBuTe yacTHbIE COCTaBIISAIO-
e cinydaHoi norpemnoctd CU. Kak onn Ha—3biBatoTcs? 23. [loscHUTE NpUHIUIT AECHCTBUS BaTTMET-
POB MPOXOAIICH MOIIIHOCTH HAa OCHOBE HAa-MPaBJICHHBIX OTBeTBUTENEH. Ha ueM oCHOBaH TEpMO3JIEKTPH -
YeCKUil MeToN M3MepeHus MomHocTh? [losicHuTe TpUHIMI JCHCTBUS BATTMETPOB, pPabOTAIOMUX Ha
ocHoBe 3¢ dekra Xomna. 24. Kakue namepeHus: Npou3BOAAT ONTHYECKHE PedIeKTOMETPBl 00paTHOTO pac-
cesausi (OTDR - Optical Time Domain Reflectometer)? Ilepeunciaute mpuOOpHI, KOTOPBIE SBISIOTCS
OCHOBHBIMU CPEJICTBAMU U3MEPEHUM JIJIsl CTpoUuTenbcTBa U sKkcrutyaranuu BOJIIT. Onumure npunnun pa-
60ThI onTrdeckoro peduiekromerpa odpatHoro paccessuus OTDR (Optical Time Domain Reflectometer).
UTOo OTHOCUTCSI K OCHOBHBIM MapaMeTpaM ONTUYSCKUX PEQIEKTOMETPOB, IIPa " BIIIbHBII BEIOOP KOTOPBIX
MO3BOJISIET ONTUMHU3UPOBATh PEXUM H3MepeHuid? 25. JIMHEHHOCTh paJMOYaCTOTHBIX TPAKTOB SIBJIAETCS
BAYKHBIM [apaMETPOM, MOCKOJIbKY €€ Hapy "IIeHHE (HEJIMHEMHOCTh) MPUBOJUT K PSIAY CIACAYIOIIUX HEXe-
natenbHbIX 3 dekToB. [lepeuncaute ux.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

[Tpeamer kypca. Metposorus, cranaaptuzauus u ceprudukanus. OCHOBHBIE 3a1aul obecreye-
HUS €IMHCTBA U TOYHOCTHU U3MEPEHUI B COOTBETCTBUHU C 3aKOHOM P®d, MoHsATHE METPOIOTrHIECKOro ooec-
neuenust (MO), Buzbl u conepkanue padot no MO. IIpuHuuIEl U3MEpEHHUs, METO/Ibl U CPEJICTBA obecIie-
YEHUS UX €IUHCTBA U TOYHOCTU. OCHOBHBIE TIOJIOKEHUS TEOPUM TOUHOCTH M3MepeHuil. ['ocynapcTBeHHas
cucreMa cragaaptuzauuu. [IpaBuia Beimycka B o0OpaiieHue 1 pa3paboTKH CPeICTB MU3MEPEHUi, OpraHu-
3alys TOBEPKU CPEACTB M3MEPEHUM, paboune 3TajoHbI, pa3paboTKa MOBEPOUYHBIX CXEM U METOAUK IIO-
BepkH. [IpUHIMIIBI TOCTPOEHUS CPEACTB U3MEPEHH. AHAJIOrOBbIe U IU(PPOBBIE H3MEPUTENIbHBIE TPUOO-
pbl. I3MepuTenbHble reHeparopbl. MeTonbl U CpelICTBA U3MEPEHHS TapAMETPOB AJIEMEHTOB PaJUOTEXHH -
YeCKMX Lene M curHajioB. ABToMaTu3auus u3MepeHuil. MHPpopManmoHHO-U3MEpUTENbHbBIE CUCTEMBI.
Oco0OeHHOCTH U3MEPEHUI B CUCTEMaX CBSI3U C Pa3HOU cpeoi pacnpocTpaHeHust. OCHOBBI cTaHapTU3a-
UM, OCOOCHHOCTH CEPTU(UKAIMU aNNapaTypbl CBA3U PA3IUYHOTO HA3HAUCHHS, CEPTUDUKAIMSA CPEICTB
n3MepeHuit. O0mire BOIpoChl OpraHu3ali U3MEPEHUH B 3alUIICHHBIX T€JIEKOMMYHUKAIIUOHHBIX CUCTE-
Max. [lepBuuHbIE U BTOPUYHBIE CETH COBPEMEHHBIX TEJIEKOMMYHUKAMOHHBIX cucteM. CTpyKTypa KaHa-
JIOB U TPAKTOB cucTeM nepeaayn. [lapameTpsl U xapakTepUCTUKH KaHAJIOB U TPakToB. Bubl usmepenuii B
cuctemax nepenaud. HactpoeuHsle, IprueMOCIAaTOUHbIE U 3KCILTyaTallMOHHbIE M3MepeHus. TexHomorus
M3MEpPEHHH B BOJIOKOHHO-onTHYeckux cucremax nepenaun (BOCII). M3mepurenbHas TeXHUKa JJIs U3Me-
penus BOCII. Ontuyeckue n3MepuTeay MOLUTHOCTH, CTAOMIIN3UPOBAHHBIE UCTOUHUKHU ONTUYECKOTO CHUT -
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HaJla, aHaJM3aTOphl 3aTyXaHUs, ONTHYECKUE aTTEHIOATOPHI, ONTHYecKue pediaekromerpsl. [IpomblmieH-
HbI€ U DKCIUTyaTallHOHHBIE M3MEPEHMSI OCHOBHBIX MApaMETPOB M XapAKTEPUCTUK ONTHYECKUX TPAKTOB.
TexHomorust u3MepeHuit Ha KaOeNbHBIX CUCTeMax nepeaadn. M3MepurenbHas TeXHUKA: KabenenckaTend,
pediiekToMeTphl, KaOenbHbIE TECTepbl, MYJIbTUMETPhI, aHAIU3aTOpPbl a0OHEHTCKUX map. M3mepenue
OCHOBHBIX XapaKTepUCTUK Kabemns. TpaccupoBKa U KpOCCHpPOBAaHUE KaOemnei, JJoKaIn3aus MecTa Jierpa-
Jlally KadecTBa. TexXHOJOrus pagrov4acTOTHBIX M3MepeHuil. M3mepurenbHas TEXHHKA PagrodacTOTHBIX
napaMeTpoB CUrHanoB. CHCTEMbl KOMIUIEKCHBIX U3MEPEHUM NTapaMeTpPOB PaJINOYaCTOTHBIX CUCTEM IEpe-
naun. TexHoyorus u3MepeHuii Ha aHAJIOTOBOM MEPBUYHOM ceTH. MI3MepeHHsi ypOBHEN CUTHAJIOB, TOMEX,
UCCIIeIOBaHKE MToMeXo3aluineHHocTy kanana TY. M3mepenus B mmdposoit nepsuyHoit cetn PDH. Ana-
nu3 notoka El: ¢usnueckuii, KaHAJIBHBIA U CETEBOW YpPOBHH M3MepeHuid. AHanu3 notokoB E2, E3, E4.
Ocobennoctu u3MepuTenbHbIX TexHonoruid SDN. Anammsaropsl cetu PDH/SDH. DkcnmyaTannoHHBIH
MOHHUTOPUHI ceTh. Merponorndyeckoe obecriedeHre MPOEKTUPOBAHUS W JKCIUTyaTalluu 3alIMIIEHHBIX
TEJIEKOMMYHUKAITHOHHBIX CHCTeM. MeTo/Ibl 3aiuThl HHpOpMaIMK B CUCTeMax nepeaadn naHHbIX. Cpen-
CTBa U3MEPEHHUS OT YTEUKU UHPOPMAIINH 110 TEXHUUYECKUM KaHaJlaM.

14.1.4. Tembl HHANBUAYAJTBbHBIX 321aHUI

i TecTupoBaHue M JUArHOCTUKA CUCTEMbl MOOMIIBHOM cBsi3M crannapra GSM Ha 6aze MATLAB.
TectupoBaHue U TMAarHOCTUKA cUCTEMbl MOOMIBHOM cBsizu crangapra CDMA Ha 6aze MATLAB. Tectu-
pOBaHME U JMAarHOCTUKA cucTeMbl MoOMIbHOU cBsi3u ctanaapra IEEE 802.11 (WiFi) na 6aze MATLAB.
TecTupoBaHne U JUATHOCTHKA CHUCTeMbl MOOWIbHOU cBsizu ctanmaptra IEEE 802.15.4 ZigBee na 6aze
MATLAB. TectupoBanue M AMarHOCTHKA CHCTeMbl MOOWIbHOM cBs3u crannapra IEEE 802.15.1
(Bluetooth) na 6aze MATLAB. TectupoBaHue u IHarHOCTUKAa CUCTEMbI MOOWJIBHON CBSI3U CTaHAapTa
IEEE 802.16 (WiIMAX) na 6aze MATLAB. TectupoBanue 1 TUarHOCTUKA CUCTEMbl MOOUIILHOU CBSI3U
cragaapta IEEE 802. 20 LTE na 6aze MATLAB. TectupoBaHue 1 JUarHoCTUKa CUCTEMBI [IUPPOBOro Ha-
3eMHoOro TeieBu3noHHoro Beujanus DVB-T na 6aze MATLAB. TectupoBanue u 1MarHOCTUKA CUCTEMBI
(G pPOBOro CyTHUKOBOIO TEJIEBU3MOHHOTO Bemanusg DVB-S u uctembl BBICOKOCKOPOCTHOTO TG POBOTro
cnytHuKoBoro TB-Bemanuss DVB-S2. TectupoBaHue W JUarHOCTUKA CUCTEMbI IM(PPOBOro KabenbHOro
teneBu3noHHOro Bemanusa DVB-C u cucreMbl BBICOKOCKOPOCTHOTO 1M poBoro kadenbHoro TB-Bemanus
DVB-C2. TectupoBanue M JUArHOCTHKA CHCTEMBbl LHU(POBOr0O MOOMIIBHOTO TEJIEBU3MOHHOIO BELIAHUS
DVB-H u cucreMbl BBICOKOCKOPOCTHOTO 1 poBoro moobuisHoro TB-semanus DVB-H2.

14.1.5. Bonipochl Ha cobeceoBaHune

1. OCHOBHBIMM TpyNnIaMH U3MEPEHHUH SBJSIIOTCS W3MEPEHUS aMIUIMTYIHO-4aCTOTHOM XapakTe-
PUCTUKU PETPAHCIATOPA, XapaKTEPUCTUK YCUIIEHH, ()a30BO-4AaCTOTHOM XapaKTEpUCTUKU U U3MEPEHUS
mryMoB. OnumuTe UX NpUHLUNBL U3MepeHue. 2. JINHEHHOCTh PauOYacTOTHBIX TPAKTOB SIBISIETCS BaX-
HBIM [IapaMeTpOM, MOCKOJIbKY €€ Hapy-lIeHHE (HeIIMHEHMHOCTb) MPUBOAUT K Psy CIEAYIOIIUX HexXelna-
tenbHBIX 3(dekros. [lepeuncnure ux. 3. Kak BeaTMunHbI U3MEPEHHsS TapaMeTpa OTHOLICHUS CUTHAI/IITYM,
BIMAOT Ha 3HaueHue BER B mudposom kanane. 4. Kakue usmepenus napameTpoB MOAYISATOPa/JEMOY -
JSTOpa MPOU3BOJATCS B PAIMOYACTOTHBIX TpakTax? 5. OCHOBHBIMU NapaMeTpaMu i U3MEPEHUS paOOThI
YCUJIMTENEH B COCTaBE pajinOYacTOTHOIO TPAKTA SABJISAIOTCSA U3MEPEHUs IIyMOB, BHOCUMBIX YCHIIUTEISIMH,
Y U3MEPEHMsI IApaMETPOB HENU "HEMHOCTU YCUIIUTENBHBIX YUYaCTKOB — KaK UX MOYKHO U3MepuTh? 6. Onu-
HIATE JUIsl YeTo MPOU3BOJUTCS U3MEPEHHUE [TapaMeTPOB 3a/1a0LINX TeHepaTOpOB IPHUEMHHUKA/TIepe1aTunKa.
7. Qs 4ero npou3BOIUTCS CIEKTPAJIBbHBIN aHAIN3 KaHaJla paguo4acTOTHON cucteMsl nepenaun? 8. Onu-
IIMTE MPUHLMII ¥ Ha3HAUYCHHE U3MEPEHUs MapaMeTpoB HepaBHOMepHOCTH DUX M rpynnoBoro BpeMeHU
3aznepkku (I'B3). 9. BaxkxHoil rpynoil KOMIUIEKCHBIX PaJiiO4acTOTHBIX U3MEPEHUIN TPAKTOB CUCTEM IEpe-
Jlay SIBJIAETCS aHAJIU3 MHTEPMOYIALIMOHHBIX CUTHAJIOB B KaHasie. OObACHUTE YeM OHH BBI3BAHBI U KaK UX
MO’KHO YMEHBILIUTD.

14.1.6. Tembl KOJVIOKBHYMOB

" TecTHpOBAaHHME M JIMATHOCTHKA CHCTEMbI MOOHIBHON cBsi3H cTanmapra GSM Ha 6ase MATLAB.
TecTtupoBaHue U AMArHOCTHKA CHCTEMbl MOOMIIBHOM cBs3u cTangapTa CDMA nHa 6aze MATLAB. Tectu-
pOBaHME M JUArHOCTHKa cucTeMbl MoOMIbHOM cBsi3u craniapra IEEE 802.11 (WiFi) na 6aze MATLAB.
TectupoBaHue M AMArHOCTHKA cUCTeMbl MOOMIbHOM cBszu crangapta IEEE 802.15.4 ZigBee na 6a3e
MATLAB. TectupoBanue W JIUarHOCTHKa CHCTeMbl MoOwWIbHOW cBsizm craHgapta IEEE 802.15.1
(Bluetooth) na 6aze MATLAB. TectupoBaHue U IUAarHOCTUKA CHUCTEMBbl MOOWIBHOW CBSI3U CTaHAapTa
IEEE 802.16 (WiMAX) na 6aze MATLAB. TectupoBanue
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W TMarHOCTHKaA crucTeMbl MoOMIsHOM cBs3u ctanmapta IEEE 802. 20 LTE na 6aze MATLAB. Te-
CTHPOBAaHUE U JTUArHOCTUKA CUCTEMbI HU(PPOBOrO HA3eMHOTO TeleBU3HOHHOrO Bemanus DVB-T Ha 6aze
MATLAB. TectupoBaHue U AUarHOCTUKA CUCTEMBI IIU(PPOBOTO CITYTHUKOBOTO TEJICBU3MOHHOTO BEIIAHUS
DVB-S u ucremsl BBICOKOCKOPOCTHOTO I (ppoBoro ciyTHukoBoro TB-semanus DVB-S2. TectupoBanue
Y TUAarHOCTHKA CHCTEeMbI IU(PPOBOTO KabenpHOTo TeseBu3noHHOTO Bemanuss DVB-C u cuctemMbl BBICOKO-
ckopocTHOrO 1HdpoBoro kabempHoro TB-Bemanus DVB-C2. TectupoBaHue W AMArHOCTHKA CHCTEMBI
M(HpoBOro MOOMIIBHOTO TelleBU3nOHHOTO Bemanuss DVB-H u cucteMbl BRICOKOCKOPOCTHOTO ITU(GPOBOTO
mobunpHOTO TB-Bemanus DVB-H2.

14.1.7. Tembl KOHTPOJILHBIX PadoT
) MeTtpomnoruueckoe o6ecriedeHre TPOSKTUPOBAHUS M IKCILTyaTalluy 3alTUIICHHBIX TeJICKOMMYHHU-
KallMOHHBIX cucTeM. OpraHu3anus U3MEpEHUI B TEIEKOMMYHHUKAIMOHHBIX cucTeMax. OCHOBBI METPOJIO-
TMYECKOro obecrneyeH st u3MepeHuit

14.1.8. Bonipocbl Ha caMONOATOTOBKY

. OCHOBHBIMM TpyIIIaMHU HU3MEPEHUHN SBISAIOTCS M3MEPEHUS aMIUIMTYIHO-4aCTOTHOM Xapakre-
PUCTUKH PETPAHCIATOpA, XapaKTEPUCTUK YCUIIEHH, (a30BO-4AaCTOTHOM XapaKTEpUCTUKU U U3MEPEHMS
mryMoB. OnumuTe UX NpUHLUNBL U3MepeHue. 2. JINHEHHOCTh PauOoYacTOTHBIX TPAKTOB SIBISIETCS BaX-
HBIM [IapaMeTpOM, MOCKOJIbKY €€ Hapy-lIeHHEe (HeIIMHEHMHOCTb) MPUBOAUT K Psy CIEAYIOIIUX HeXelna-
tenbHBIX 3(dekros. [lepeuncnure ux. 3. Kak BeaTMunHbl U3MEpEHHs TapaMeTpa OTHOLICHUS CUTHAI/IITYM,
BIMAOT Ha 3HaueHue BER B mudposom kanane. 4. Kakue usmepenus napameTpoB MOAYISATOPa/JEMOY -
JSTOpa MPOU3BOJATCS B PAIMOYACTOTHBIX TpakTax? 5. OCHOBHBIMU MapaMeTpaMu i U3MEPEHUS paOOThI
YCUJIMTENEH B COCTaBE pajinOYacTOTHOIO TPAKTA SABJISAIOTCSA U3MEPEHUS IIyMOB, BHOCUMBIX YCHIINTEISIMH,
Y U3MEPEHMsI IApaMETPOB HENU "HEMHOCTU YCUIIUTENBHBIX YUYaCTKOB — KaK UX MOYKHO U3MepuTh? 6. Onu-
HIATE JUIsl YeTro MPOU3BOJUTCSA U3MEPEHHE [TapaMeTPOB 3a/1al0LINX TeHEpaTOPOB IPHUEMHHUKA/TIepe1aTunKa.
7. Qy1st 4ero npou3BOIUTCS CHEKTPAJIbHBIN aHAIN3 KaHaJla paguo4acTOTHON cucteMsl nepenaun? 8. Onu-
HIMTE MPUHLMII M HA3HAUYEHHE U3MEPEHUs MapaMeTpoB HepaBHOMepHOCTH DUX M rpynnoBoro BpeMeHU
3aznepxkku (I'B3). 9. BaxkxHoil rpynoil KOMIUIEKCHBIX PaJiiO4acTOTHBIX U3MEPEHUI TPAKTOB CUCTEM IEpe-
Jlay SIBJIAETCS aHAJIU3 MHTEPMOYIALIMOHHBIX CUTHAJIOB B KaHasie. OObACHUTE YeM OHH BBI3BAHBI U KaK UX
MO’KHO YMEHBILIUTD.

14.1.9. Bonnpocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHAPaM
Teopus norpemHocTeil 1 00padOTKU Pe3yIbTaTOB U3MEPEHUN

W3mepeHne BEpOSTHOCTHBIX XapaKTEPUCTHK CIIYYailHBbIX IIPOLIECCOB

I/I3MepeH1/15[ XapaKTCPUCTUK PAIUOYACTOTHBIX CUCTEM

14.1.10. Tembl pacueTHbIX padoT

" TecTHpOBaHME M TMATHOCTHKA CUCTEMbI MOGMIBHON CBs3M cTaHaapra GSM Ha 6aze MATLAB
TecTupoBaHHWE W TUArHOCTUKA CUCTEMBbI MOOMIIBHOU cBsi3H ctaHgapTa CDMA na 6aze MATLAB Tectu-
pOBaHME M JTUATHOCTHKA CHCcTeMbl MOOMIbHON cBsi3u crannapta IEEE 802.11 (WiFi) na 6aze MATLAB
TecTupoBaHWe M JUATHOCTHKA CHUCTeMbl MOOWIBbHOU cBsi3u ctanmapta IEEE 802.15.4 ZigBee na 6aze
MATLAB TectupoBaHue W JIMAarHOCTHKAa CHCTEMBl MOOWIBHON cBs3u crangapra IEEE 802.15.1
(Bluetooth) na 6aze MATLAB TecTupoBaHue M JHArHOCTHKA CHUCTEMbI MOOWJIBHOMW CBS3M CTaHAapTa
IEEE 802.16 (WiIMAX) na 6aze MATLAB TectupoBaHue U ITUarHoCTHKa CUCTEMbl MOOWIIBHON CBS3U
crangapta IEEE 802. 20 LTE na 6aze MATLAB TectupoBanue u TuarHoCTHKa CUCTEMBI ITU(POBOTO Ha-
3eMHOro TesneBu3noHHoro Bemanuss DVB-T na 6aze MATLAB TectupoBaHue U JUarHOCTUKA CHCTEMBbI
UG pPOBOro CHYTHUKOBOTO TEIEBU3MOHHOTO Bemanus DVB-S u uctembl BBICOKOCKOPOCTHOTO ITU(GPOBOTO
cnytHukoBoro TB-Bemanuss DVB-S2 TectupoBaHue M OUarHOCTUKAa CHCTEMBI MHU(POBOTO KaOEITHHOTO
TeneBu3noHHOro Bemanusa DVB-C u cucteMbl BHICOKOCKOPOCTHOTO I poBoro kadenbHoro TB-Bemanus
DVB-C2 TectupoBaHHe W JTUATHOCTUKA CHUCTEMBI MU(POBOrO MOOMIHHOTO TEIIEBH3MOHHOTO BEIAHUS
DVB-H u cuctembl BBICOKOCKOPOCTHOTO 1 poBoro MoowmibHOro TB-pemanuss DVB-H2

14.1.11. Tembl J1aOOpATOPHBIX PadoOT
[Mudposas obpadoTka curnanos B TKC
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W3MepeHne xapakTepucTUK curHanosB u neneil B TKC
N3mepenus xapakrepuctuk moaemo TKC

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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