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1. llesu u 3212494 AU CIUILIHHBI

[enpto mpenoaBaHust TUCHIUTUIAHBI SIBISIETCS U3yYCHHUE CTyJCHTaMU 0COOEHHOCTEH
MIOCTPOCHUSI COBPEMEHHBIX cucTeM MOOMIbHOM cBsi3n (CMC), mpeaocTaBIsiFoImx
pa3zHOOOpa3HbIe YCIAYTH CBSI3HM MOOWIIBHBIM M (PUKCHUPOBAHHBIM A0OHEHTaM, a TaKKe
0COOEHHOCTEN TaKTUKO-TEXHUYECKHUX XapakTepucTuk CMC pa3nuyHbIX CTaHAAPTOB U
TEXHOJIOTUH MOOMIILHOM CBs3U. B pe3ynbrare n3ydyeHus IUCUUIUIMHBL Y CTYIEHTOB
JOJKHBI CPOPMUPOBATHCA 3HAHUS, YMEHUSI U HABBIKH, MIO3BOJISIOIINE TPOBOJUTH
CaMOCTOATENbHBIN aHaJIN3 OCHOBHBIX KaK MHTE(aTbHBIX XapaKTEPUCTUK
dbyakuronupoBanus (XP) CMC, tak u XD TpakToOB, yCTPOUCTB U OJIOKOB, BXOASAIIUX B
coctaB CMC. CtyneHTbl JOKHBI TAK)KE 03HAKOMHUTBCSI C OCOOEHHOCTSIMU
MUKPOMUHUATIOpU3aluu ycTponcTB B coctrabe CMC Ha 6aze npuMeHeHuUs
COOTBETCTBYIOLIUX CHEUUATIU3NPOBAHHBIX HHTEIPATIBHBIX U MUKPOIIPOLIECCOPHBIX
MHUKPOCXEM.

Kparkoe cogepkanue TUCHUIIIIMHBI

JlaHHasi TUCITUTIIIMHA SBIISICTCS, B ONPEACICHHOM CMbICIIE, (PUHATIBLHOMN, B KOTOPOIt
CTYZICHTBI U3y4YatOT PE3yJbTaThl Pa3pabOTKU COBPEMEHHBIX TEXHOJIOTUN MOOUIILHOMN CBSI3H
¥ 0COOEHHOCTH MX pean3aiiui MOOMWIHHBIX TEIIEKOMMYHHUKAIIMOHHBIX CUCTEMAX U CETAX.
OnHa HaXOIUTCS HA CTHIKE AUCIUIUIMH, 00€CTICUNBAIOIINX 0a30BYIO U CIICTIHATBHYIO
MOJITOTOBKY CTYJIEHTOB. M3yuas 3Ty AUCHUILIMHY, CTYI€HThI BIEPBbIC 3HAKOMSATCS C
OOIIMMU TPUHIIUIIAMU TEJIEKOMMYHHUKAIIMOHHBIX CTAHJIAPTOB M TEXHOJIOTUM, METOAaAMU
aHaJiM3a UX XapaKTepUCTUK U WUTIOCTPALIMEH UX pealibHbIX BOBMOXXHOCTEW Ha MMPUMEPE
nerctByromux cranaaproB CMC Broporo (2G) u tpetbero (3G) mokoaeHus.
[IproOpeTeHHbIe CTyICHTaMU 3HAHUS U HABBIKK HEOOXOAUMBI KakK JIJIsi TPAaMOTHOM
AKCIUTyaTalliy TeJIEKOMMYHUKAIITMOHHOM anmnaparyphbl, Tak U JJIsl IPOCKTUPOBAHUS
HMIMPOKOTO KJIacca YCTPOMCTB, CBSI3aHHBIX ¢ (DOPMHUPOBAHUEM, TIepeIaveii, MPUEeMOM U
o0Opa6otkoii curnanoB B CMC. Conep:xanue nucuuruinabl: CocTaBHBIC AIIEMEHTHI
TEXHOJIOTUH MOOWIIbHOM CBsi3HM. OOIIMe XapaKTePUCTUKH CTAaHIAPTOB U TEXHOJIOTUH
cotoBoii cBs3u 2G. OOMIMe XapaKTepUCTUKH CTAHIaPTOB U TEXHOJIOTUN TPAaHKUHTOBOM
cBs3u (TC). O6mme xapakTepUCTHKN CTAaHIAPTOB U TEXHOJIOTHI coTOBOM cBs3u 3G.
OO6mme xapakTEPUCTUKU TEXHOJIOTHH COTOBOM cBsi3n 4G. OOmue XapaKTepuCTUKH
TEXHOJIOTUU COTOBOU CBSI3U C OTPAHUYCHHOW MOOMIHLHOCTHIO. OOIIHE XapaKTEPUCTUKU
TEXHOJIOTUI CITyTHUKOBON MOOMIJILHOM CBSI3H.

2. Komnerenuuu ody4yawmerocsi, opmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomnieTeH1un)

[Tnanupyemble pe3yabTaThl
OOy4eHUs 110 TUCIUTUTHHE

3HAeT: MPUHLIUIIBI IOCTPOECHHUS Pa3IMUHBIX
BapHAHTOB (PYHKIIMOHAIBHBIX U CTPYKTYPHBIX CXEM

I1K-2 CriocoGHOCTBIO OCYIIECTBIATH MOHUTOPUHT
COCTOSIHUS ¥ TTPOBEPKY KadyecTBa pabOTHI,
NIPOBE/IEHUE U3MEPEHUI U JMaTHOCTUKY OINOOK U
OTKa30B Paano 000pyI0BaHMS, CETEBBIX YCTPOUCTB
IPOrpaMMHOTO o0ecriedeHns HMHPOKOMMYHUKIAIIHA

noacucreM CMC u yCTpOHCTB B MX COCTaBe,
MOHUMATh PUYUHBI BIUSHUS TOMEX Pa3IMYHOTO
BHU/Ia HA OCHOBHBIE MTOKA3aTeIN U CTAOMIIBHOCTD
napameTpoB usyyaembix CMC B 1ienom u ee
OTJEJIbHBIX AJIEMEHTOB; [IOHUMATh IPUUNHBI
BO3HUKHOBEHUS HeycTonunBoi pabotsr CMC ¢
COTOBOM CTPYKTYpOU




YMeeT: aHaJIM3UpOBaTh CTATUCTUKY OCHOBHBIX
nokasaresniei 3p(HEKTUBHOCTH CUCTEM MOOMIIBHON
CBSI3U, pa3padaTbIBaTh MEPOIIPHUATHUS 110 X
MOAJIEPKaHHUIO HA TPeOyeMOM ypOBHE

lMeeT pakTUYeCKUl OIBIT: HHCTPYMEHTAIbHBIX
N3MEPEHUIl, UCTIONIb3yEMbIX B 00JIaCTH
TEJIEKOMMYHUKALIUN U OLIEHKH UX
WHCTPYMEHTAJIBHBIX U3MEPEHMM, UCTIOIb3yEMBIX B
00JIACTH TEJIEKOMMYHHUKAIIUI U OLIEHKU MX
COOTBETCTBUS TEXHUYECKUM HOPMAaM U ITapaMeTpam
000pyIOBaHHUs M KaHAJIOB Iiepeiadn
YCTaHOBJICHHBIM DKCIUTyaTallHOHHO-TEXHUYECKUM
HOpMaM, BEJICHUE IOKyMEHTALIUHU 110 Pe3yibTraTam
W3MEPEHUN

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.11 MeTtpoJsiorusi ¥ 31€KTpOpagIuou3MEPEeHUs,
@®J1.02 IlepcrieKTUBHBIE TEXHOJIOTHU O€CIIPOBOIHBIX
JTOKaJIbHBIX CETeH,

1.®.15 Paguonepenatomue ycrpoiictsa POC

He npenycMmorpensl

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpHO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.®.15 Paguonepenatouiue ycrpoiictsa POC

3HAeT: METOJIMKY U CPEJICTBA U3MEPEHUH,
MCTIOIB3yEeMBbIE NIl KOHTPOJISI Ka4eCTBa paOOTHI
000pyI0OBaHus, TPAKTOB U KaHAJIOB IIepeayH,
nporpaMMHOE o0ecrieueHre 000pyI0BaHus,
TOKYMEHTAIUs 110 CUCTEeMaM KayecTBa paboThI
ycTpoiictB POC. YmeeT: aHanu3upoBarh COCTOSIHUE
U yCTaHaBJIMBAaTh COOTBETCTBUE MapaMeTPOB pabOThI
paauonepenatomux ycrpoiicts POC aeiicTByommum
OTpaciieBbIM HOpMaTuBaM. MiMeeT npakTuyeckui
OMBIT: YIPABJICHUS, HABBIKAMU OCTPOCHUS
MoOIeen

1.0.11 Metpomnorus u 31eKTpopaIuou3MepEeHUs

3HaeT: TpeOOBaHUS CTaHAPTU3ALINH,
METPOJIOTHUECKOr0 00ecreueHus pu pa3padoTke U
OKCILUTyaTallur 3JICKTPOHHBIX CPCACTB; TEXHUYCCKUC
CpeACTBa U3MEPEHHI, UX METPOJIOTMYECKUE
XaPAKTCPUCTUKHU, ITPpaBHJIa IIOBCPOK; IPUHIUIILI 1
METO/Ibl U3MEPEHUIl; TPUHLUIIBI TOCTPOEHUS U
0COOCHHOCTH CPEICTB U3MEPEHUI OCHOBHBIX
DIIEKTPUYECKUX BEJIMYUH; IPUHLUIIBI IIOCTPOCHHUS
U(POBBIX CPEJICTB UBMEPEHUM U KOHTPOJISL.
CTpyKTYypy U IPUHIMIIBI pabOThl U3MEPHUTEIbHBIX
YCTPOMCTB. MeTObI MOTy4YeHUS
SKCIIEpUMEHTAJIbHBIX JAHHBIX. YMEET: oJ0UpaTh
CpencTBa U3MEPEHUH 10 YCIOBHAM IPEICTOSIINAX

HN3MCPUTCIIbHBIX 3aa4; BBIIIOJHATh U3MCPCHUS




PA3JIMYHBIX AMEKTPUUECKUX U PATUOTEXHUUECKUX
BEITUYMH, 0(DOPMIISITH POTOKOJI SKCIIEPUMEHTA B
YCTaHOBJICHHOU (hopMe; BecTH 00paboTKy
PKCIIEPUMEHTAJIBHBIX JIAHHBIX C IIEJIbIO TIOBBIIICHUS
TOYHOCTH KOHEUHOTO pe3ynbrara meet
MpaKTUYECKUI OMbIT: Bragenus MmeronamMu paboTh
C U3MEPUTETHLHBIMU TPUOOpaAMU; TIPUEMaMU
oTpe/IeICHUS] TOTPEITHOCTEH B TUIOBBIX CUTYaIIHAIX
U3MEPEHUN

®J1.02 IlepcrieKTUBHBIE TEXHOIOTHH O€CIIPOBOTHBIX
JIOKaJIbHBIX CeTen

3HaeT: [[pyHIMIBI OpraHu3anuu ceTel JaTYNKOB U
VCITOJIHUTEIIbHBIX YCTPOWCTB MHTEPHETA BEIIEH
'YMmeeT: [IpoBOIUTE OlIEHKY KauyecTBa pabOThI
aInapaTHO-MIPOrPAMMHOTO KOMIUIEKCA HHTEPHETA
Belleit Mimeer npaktuueckuii onbIT: Brnagenus
COBPEMEHHBIM MPOTPAMMHBIM 00€CIIEYCHHUEM,
WCIIOJIb3YEMbBIM B UHTEPHETE BELIEH

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0mast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 40,25 4. KOHTaKTHOM

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
8
OO0mmast TpyI0EMKOCTh JUCITUTLITTHBI 72 72
Ayoumophvie 3aHAmusL: 36 36
Jlexuuu (JI) 12 12
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
ayuTopHbIX 3aHsaTHil (I13) 24 24
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 31,75 31,75
HOBI,;;(I)IJ;;ZTXOE:;; EgaKTI/ILIeCKI/IM 3aHSTHUSM U BBITIOJTHEHUE 2175 2175
[ToaroroBka k 3adety 10 10
KoHCynbranyuy 1 NpoMeKyTOYHasl aTTeCTalus 4,25 4,25
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIMHBI

N O6beM ayaUTOPHBIX
0 ~
basiena HaumenoBanue pa3ienoB AUCIUILUIMHbBI 3aHATHM 110 BUJIAaM B Jacax
Bcero |[JI| II3 | JIP
1 Beenecuue. CocTaBHBIE 3JIEMEHTHI TEXHOJIOTUIT MOOUIBHOU CBA3H. 6 21 4 0
OO01mure XapaKTepUCTUKH CTaHIAAPTOB U TEXHOJIOTUN COTOBOU CBS3H
2 6 21 4 0
2G
3 OO0111e XapakKTepUCTUKH CTAHAAPTOB M TEXHOJIOTHI TPAHKUHTOBOM 6 21 a4 0
cBs3u (TC).
OO01re XapaKTepUCTUKH CTAHIAPTOB M TEXHOJIOTHI COTOBOM CBSI3U
4 3G 6 21 4 0




Oo1me

XapaKTEPUCTUKHN TEXHOJIOTMH COTOBOM cBsi3u 4G. 6 2| 4

Oo1me

XapaKTCPUCTUKU TCXHOJIOTUH COTOBOM CBSI3HU C OrpaHquHHOﬁ

MOOUITBHOCTHI0. OOIIME XapaKTePUCTUKHN TEXHOIOTHH CITy THUKOBOM 6 2| 4
MOOMIJIBHOM CBSI3H.

5.1. Jleknun

No
ITeKIH

Ne
paznena

HaunmenoBanue unm KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

O cymHoct TepMHuHOB "ctangapT CMC " u "texnonoruss CMC". AKTyalbHOCTh
MpOoOJIeMbI pa3BUTHs CTaHAAPTOB U TexHomoruit CMC. O01mune NpUHITUTIBI
paszpabotku Texnonoruu CMC. Tlponienypa ctangapruzainuu Texaoinoruu CMC.
Knaccudukanus rexnonoruit CMC. O nokonenusx texuonoruii CMC.
Crneunduyeckue moaockl paanoyacToT. [[puMeHeHne MHOrOCTaHIIMOHHOTO
noctyna (M1). Yuet crierpuku KaHaia pacipoCTpaHEHUs U BIUSHUSL
BHYTPUCHUCTEMHBIX MoMeX. Mcnonp30BaHie COTOBOTO PaHONOKPHITHS TEPPUTOPUN
o0cyxuBaHusi. CEKTOPUPOBAHKUE COT, XIHJOBEDP, pOyMUHT. [IpocTpancTBeHHO-
JaCTOTHBIE KJIacTepbl. DPPEKTUBHOCTH UCIIOIB30BAHUS PAIMOYACTOTHOTO
criekTpa. MeToabl GopMUPOBAHUS U IPEOOPA30BAHUS CUTHAIIOB B TPAKTE
OCHOBHOM mnosockl. CTpyKTypa HH(POPMALIMOHHBIX KaHAJIOB, PU3NYECKUE U
TTOTUYECKUE KaHAbI, KaHaIbl TpaduKa U KaHaH yrpasieHus. OCOOCHHOCTH
MOCTPOEHUS U TUIIOBBIE XapaKTEPUCTUKH PAAHOTpaKTa. MeToAbl CHIKEHUS
BIUSIHUA MTOMEX. AJTaITUBHBIE KOPPEKTOPHI. [I[prMeHeHe MHTEIIEKTyalbHbIX
QHTCHH.

(OCHOBHBIE TEXHHUECKUE XapAKTEPUCTHUKH cTaHaapTa TexHoiaornn GSM.
CTpyKTypa TEXHOJOTHH, PU3NUECKHE U JIOTHUECKUEe KaHalbl. DopMarsl 1
XapaKTePUCTUKU CUTHANIOB. CKaYKy YaCTOThI U Pa3HECEHHBIH MPUEM.
Opranuzanus xaHaosepa. [Iponenypsl yctaHoBneHus coequHenus. Cpencraa
obecnieueHnst nHPopMaIMOHHOM Oe3omacHocTH. [omcucTeMpl BHICOKOCKOPOCTHOM
nepenaun nanHbix GPRS, EDGE, HSDPA. OcHOBHbIE TEXHUUYECKUE
XapakTepUCTUKU cTanaapta TexHosorud CDMA 1S-95. Oco6eHHOCTH TEXHOJIOTHHI
CDMA, npsiMoe pacIiupeHue CreKTpa, yrpaBieHHe MOITHOCThIO, Rake-nipuem,
MHOTOII0JIb30BaTENbCKOE IeTeKTHpoBaHue. CTPyKTypa TEXHOJIOTUH, PU3NYECKUE U
nmornyeckue kaHaiabl. Dopmarhl U XapaKTepPUCTUKU CUTHaNIOB. OCOOEHHOCTH
x3HJ10Bepa B TexHosnoruu CDMA, msarkuil u cBepxmsrkuii xauaosep. [ponenypbt
ycTaHOBIEHHs coenuHeHus. CpecTBa obecniedeHns HHPOPMaITMOHHON
6e3onacHocTH. Opranuzaiys BHICOKOCKOPOCTHOM Mepeaady TaHHBIX.

OcHoBHble TexHUYeCcKue Xxapaktepuctuku Texnonoruu TC ctannaptoB TETRA u
iDEN. O0m1ast apXuTekTypa CTaHAapTOB, (GU3NUYECKHE U JIOTHYECKHE KaHAJIbI.
Bunel yciyr u ¢opMaThl CUTHAJIOB B cTaHAapTax. Pexxum npsMoro coeguHeHus
aboHeHTckuX ctaHmi (AC). Pexxum coenunenns AC yepes BcrioMoraresbHbIi
pEeTpaHCIIATOP.

OCHOBHBIE XapaKTEPUCTUKU TEXHOJIIOTUH cOTOBOM cBsA3M ctangapra CDMA-2000.
Bupl 1 xapakTepUCTUKH yCIyT B cranaapre. [lapamerps! pu3ndeckux u
JIOTUYECKUX KaHAJIOB. YIIPaBJIEHUE MOIIHOCTbIO CUTHAIOB. Da3bl 3BOIIOLNN
crangapta [X, 1XEV, 3X. Pexxum paboThl ¢ HECKOIBKMUMH HecymuMu Multi
Carrier (MC). Opranuszanus XoHA0Bepa, MITKANA 1 MEKYaCTOTHBIA X9H/IOBEP B
pesxume MC. Oco6eHHOCTH XapaKTepUCTUK TEXHOIOTUU COTOBOM CBS3U CTaHJapTa
'WCDMA. Pexxum paboThl ¢ BpeMEHHBIM JyIuieKcoM. Mcmonb3oBanue
CIIyTHUKOBOT'O CETMEHTA.

(OCHOBHBIE TEXHUYECKUE XapaKTEePUCTUKHU TEXHOJIOTUH COTOBOM CBsizu 4G
crarnapra LTE (Long Time Evolution). Crpykrypa crangapta. Buss u
XapaKTePUCTHKH YCIyT, o0ecreunBaeMble cTanaapToM. [IpormyckHas ciocoOHOCTh

aJuoKaHana. Monyisinus U KoIupoBaHue CUrHayioB B craguapre LTE.




XapakTepucTuku paauouHTepderica. ApXUTEKTypa CETeBOTO YIIPABICHUS.
Nudopmarmonnas 6€30macHOCTh CTaHAAPTA.

OCHOBHbBIE TEXHUYECKUE XaPaKTEPUCTUKN TEXHOJIOTUU COTOBOM CBSI3U C
orpanu4eHHoi MoOmIbHOCThIO cTanapToB WiFi 1 WiMAX. Crpykrypa
CTaHAApPTOB, XapaKTEPUCTUKH MOJICTAHAAPTOB. BUIBI U XapaKTEepUCTUKU yCIIyT B
crannaprax. OcHoBHbIe paznuuus crangapToB WiFi u WiMAX. ITapametpsl

6 6 (bu3NYECKHUX U IOTHYECKUX KaHaJIOB. XapaKTepUCTUKH paguonHTepdeiica B 2
pEeKMME YaCTOTHOTO JAYIUIEKCA M B PEKUME BPEMEHHOTO AyIuiekca. Momaynsus u
KOZMpoBaHUE CUTHANIOB. O0ecneueHrne HHPOPMaITMOHHON 0€30MacHOCTH
CTaHJIapTOB.
5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
HaumeHnoBaHMe niM KpaTKoe CoAepKaHUE MPAKTUYECKOrO 3aHATUS, CEMUHApa BO
3aHATHUA[pa3Iena
4acoB
Pacuer 3aBUCHMMOCTH OCJIa0JIEHUsI CUTHAJIA B COTE OT BBICOTHI aHTeHHBI bC 110
1-2 1 4
Monenu Xarta u mojenu MCD 1546 niist Tpex 4acTOTHBIX IMAMa30HOB.
3.4 ) OntuMu3zaiys BHICOTHI ofiBeca aHTeHHbI Ha bC Ha mpuMepe TeXHOJI0ruii 4
coToBo cBs3M cranaaproB GSM-900, GSM-1800, CDMA-450.
5.6 3 Pacuer onTuManbHbIX 3Heprerndeckux napamerpos bC u AC Ha npumepe 4
texHonorui crangaproB WCDMA u CDMA-2000
Pacyet onTHUManbHBIX MapaMETPOB COTOBOUM MHAPACTPYKTYPBI CETH MOOMIBHOM
7-8 4 . 4
cBsI3U ¢ TexHosoruen crangapra WCDMA
JacTOTHO-TEpPUTOPHATFHOE TUIAHUPOBAHNE CETH MOOMIIBHOM CBSI3U CTaHIapTa
9-10 5 . 4
WIMAX
11-12 6 CpaBHuTeNnbHbIN aHanu3 3¢ (HEKTUBHOCTU TEXHOJIOTUI COTOBOM CBSI3U CTaHAapTOB 4
WCDMA u CDMA-2000
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beimonnenne CPC
Crmcok nmureparypsl (C yKa3aHHeM Kon-
Ionsun CPC paszenos, mas, cTpaHul) / cceuika Ha  |{CemecTp| BO
pecypc 4acoB
['eHoB, A.A. O BOBMOXHOCTH
PEAJIN3ALIMA MOBWUJILHOM CETH
CITYTHUKOBO! CBSI31 CTAHJIAPTA
DVB-RCS C [IPOCTPAHCTBEHHO-
UACTOTHO-BPEMEHHBIM
[lonroToBKa K MPaKTUYECKUM 3aHATUSAM U PASIEJIEHHEM PECYPCA I% -
BBITOMHEHIE TOMAIIHHX 3ATAHMiT JIMATITA30HE. [OnexkTponHslit pecypc] / 8 [21,75
A.A. I'enos, B.B. Ocunos, C.b. CaBunkuH.
— OnextpoH. aaH. // [IporpammabIe
NPORYKTHI U cucTeMbl. — 2013. — Ne 4. —
C. 23-28. — Pexxum nocrtymna:
http://e.lanbook.com/journal/issue/293097
— 3ar. ¢ ’KpaHa.
[ToaroroBka K 3a4ety Jluteparypa 1o pasneny 8 paboueit 8 10




|HpOFpaMMLI | |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

HasBanue
KOHTPOJIBHOIO  (Bec
MEPOIPUAITHS

Ne | Ce- Bun
KM|mectp| KOHTpoOJIS

Makc.
Oamt

HOpHI{OK Ha4YKUCJICHUs 0alJIoB

Yuu-
TBEIBA

ercs
B [TIA

Texyuui

KOHTPOIIb Pedepar (tema 1-2)| 1

15

Ne ®opmynuposka kputepus Llkana
OLIEHKM MaKkcUMaIbHBINA 0aJuT 1o
KPUTEPHIO

1 CooTBeTCTBHE CTPYKTYPBI U TEKCTA
pedepara TpeOOBAHU-SIM METOANYECKUX
ykazaHui [TomHOCTBIO COOTBETCTBYET — 2
Oarnna.

Hmeetcst He Ooitee Tpex OTKIOHe-HUM — |
Oanm.

bonbie Tpex oTkiaoneHui — 0 6amios 2
Oamna

2 AKTyaJlbHOCTb IIOKa3aHa, CBsI-3aHa C
COBPEMEHHBIMU Hay4Y-HO-TEXHUYECKUMHU
npoOiema-mMu cBsizu UeTko
chopmynupoBaHa — 2 Oan-na.
PacribiBuaras opmynupoBka — 1 6ani.
AKTyaJIbHOCTh He mokazana — () 6anioB 2
Oamma

3 Lens pedepara chopmynu-poBana
Cdhopmynuposana — 1 Gamr.

OtcytcrByer — 0 6ainoB 1 6ann

4 TToxa3aHbl 331291 BBITEKAIO-IIUE U3 LIETH
[Toka3ansl 1Be 1 Oosee 3agaun — 2 Oana.
[Toxa3ana ogHa 3agaya — 1 Oam.

3anaun oTcyTCcTBYIOT — 0 Gansos 2 Ganna
5 TekcT mocneoBaTeIbHO U TITyO0KO
packpbiBaeT TeMy Cozpeprkanue pedepara
COOTBET-CTBYET MPEATIOKEHHON TEME, TEKCT
M3J710)KEH TEXHUYECKU TPaMOTHO — 3 OaJuia.
VImeroTcst pactiibiBUaThie POpPMY-THPOBKH
— 2 Gamnna.

JlonyIIeHbI OT/ICIbHBIC HeTpa-BHIIbHBIE
dbopmynurpoBku — 1 6am.

Tema He packpsiTa — 0 6amtoB 3 6aa

6 MmeroTcst mpuMephl pakTHYe-CKOTo
MPUMEHEHHS U3JI0KEH-HBIX TEOPETUIECCKIX
ros1oe-Hui Mimerorcs mpumepsl
[IPAKTHYECKOTO MpUMEHEeHUsI — 1 Oai.
Het npumepos — 0 6amioB. 1 6amn

3a4CT




7 1lpuBeIeHBI CTPYKTYPHBIE CXEMBbI
OMMCAaHHBIX anropuT-MoB [IpuBenens — 1
Oam.

He nmpuenens — 0 6amios. 1 6amn

8 Crienanbl pa3BEpHYTHIE BBIBO-1bI
CdopmynupoBaHo Oojiee Tpex BHIBOIOB — |
Oaa.

CdopmynupoBaHO MEHEE TPeX BHIBOAOB — |
Oaa.

BriBoap! orcyTcTBytoT — 0 6amios. 1 6amia
9 BBIBOIIBI apryMEHTHPOBAHBI
ApryMeHTUpOBaHbI — | Gajur.

He aprymentupoBansl — 0 6amioB. 1 6amn
HToro (MakcuMaIbHBIN 0asuT 3a 3aaHue)
15 6amnoB

Texymnii
KOHTPOJIb

[IpezenTanus (1-2
TeMa)

10

Ne ®opmynuposka kputepus Llkana
olleHKH MakcruMasbHbIN 6aut 1o
KPUTEPHUIO

1 Mmeercs cnaita, OTKpBIBAKO-IIUI
[IPE3EHTALNIO C Ha3BaHU-eM TeMbl MiMeeTcs
ciang — 1 Oam.

Cnaiing orcytcTByet — 0 GansoB 1 Gamn

2 AKTyaJIbHOCTb II0Ka3aHa, CBS-3aHA C
COBPEMEHHBIMH HAyYHO-TEXHUYECKUMU
mpoOiemMa-mMu CBsi3u UeTko
chopmynupoBaHa — 2 Gan-ia.
PacrisiBuaras popmynupoBka — 1 6ani.
AKTyaJIbHOCTh He mokazana — () 6aioB 2
Oama

3 IlokazaHbl LEeTb U 3312491
paccmarpuBaemoii TeMbl ChopmynupoBaHa
— 1 Oam.

OtcyrerByet — 0 6amioB 1 Gamn

4 Cnaiipl IMEIOT YETKO Pa3IndyuMYyIO0
Hymepanuto Hymepanus nmeercsa — 1 6anm.
Hywmepanus orcytctByet — 0 Gan-ioB 1
Oama

5 IIpe3eHTanuu nociae10BaTeIbHO
packpsiBaeT Temy Coneprkanue
[IPE3EHTALMN COOT-BETCTBYET
MpeI0KEHHOM TeMe, TEKCT U3JI0KEH
TEXHUYECKH I'pa-MOTHO — 3 Oasuia.
VMeroTcs paciibiBYaThie (OPMYITHUPOBKU —
2 Gaina.

Jlomy1eHbl OT/ieIbHbIE HEMPaBUIIbHbIE
dbopmynupoBku — 1 6at.

Tema He packpbiTa — 0 6anoB 3 6anmia

6 [IpencraBieHsl pa3BEPHYThIE BEIBOBI
CdopmynupoBaHo 6ojee TpeX BHIBOJIOB — 2
Oaa.

CdopmynupoBaHO MEHEE TPEX BHIBOAOB — 1
Oaa.

BoiBosbI OTCYTCTBYIOT — () 6asuioB. 2 6anna
MToro (MakcUMasbHbIN Oa 3a 3a/1aHue)
10 6amoB

3a4CT

Texymmii

Pedepar (3-4 rema)

15

Ne @opmynmposka kpurepus [kana

3a4CT




KOHTPOJIb

olleHkr MakcuMasbHBIN 0asT 1Mo
KPUTEPUIO

1 CooTBETCTBHE CTPYKTYPHI U TEKCTA
pedepara TpeOOBaHHU-IM METOAMYECKUX
ykazaHui [TomHOCTBIO COOTBETCTBYET — 2
Oasna.

Hmeetcs He Ooree Tpex OTKIOHe-HUH — 1
Oan.

bonbiiie Tpex oTkiioHeHui — 0 6amioB 2
Oanna

2 AKTyaJlbHOCTb IIOKa3aHa, CBsI-3aHa C
COBPEMEHHBIMU Hay4-HO-TEXHHUUECKUMU
pobnema-mu cBs3u UeTko
chopmynupoBaHa — 2 Oa-ma.
PacruibiByaras popmynupoBka — 1 6am.
AKTyaJIbHOCTh He TIoka3zana — () 6amioB 2
Oama

3 Ilens pedepara chopmynu-poBaHa
Ccdopmynuposana — 1 Gam.

OtcytcTtByeT — 0 6amtoB 1 6amn

4 Tloka3aHbl 331241 BBITEKAIO-IIIUE U3 LIETH
[Toxasaus! nBe 1 Oosiee 3amauu — 2 Oajuia.
[Toka3zana ogHa 3amaya — 1 Gam.

3amgaum oTcyTCTBYIOT — () 6anoB 2 G6amia

5 TekcT mocneaoBaTeabHO U TITyO0KO
packpsiBaeT Temy Coneprkanue pedepara
COOTBET-CTBYET MPEATI0KEHHON TEME, TEKCT
M3TI0KEH TEXHUUECKH IpaMOTHO — 3 Oasia.
VMeroTcs pactuibiBYaThie OPMY-THPOBKU
— 2 Ganna.

Jlomy1eHbI OT/IeIbHBIC HeTPa-BUITHHBIE
dhopmymupoBku — 1 Gasr.

Tema He packpriTa — 0 6amioB 3 6anmia

6 MMmeroTcs npuMepsbl MPaKTUYE-CKOTO
MIPUMEHEHUS U3TI0KEH-HBIX TEOPETUIECKUX
rosioxe-Hui imerotcst mpuMepbl
MPAaKTUYECKOTO MpUMeHeHHs — 1 Ga.
Het mpumepos — 0 6amios. 1 6amn

7 1lpuBeIeHBI CTPYKTYPHBIE CXEMBbI
OMMCAaHHBIX anropuT-MoB [IpuBenens — 1
Oam.

He nmpusenens — 0 6amios. 1 6amn

8 Crienanbl pa3BEpHYTHIE BBIBO-IbI
CdopmynupoBaHo Oojiee Tpex BHIBOIOB — |
Oaia.

CdopmynupoBaHO MEHEE TpeX BHIBOAOB — |
Oaia.

BriBoap! orcyTcTBytoT — 0 6amios. 1 6amia
9 BBIBOIIBI apryMEHTHPOBAHBI
ApryMeHTUpOBaHbI — | Gasur.

He aprymentupoBansl — 0 6amioB. 1 6amn
Htoro (MakcuMaIbHBIN OasuT 3a 3aaHue)
15 6amnoB

Texymui
KOHTPOJIb

[Tpesenrarus (3-4
Tema)

10

Ne ®opmynuposka kputepus Llkana
olleHKH MakcuMasbHbIN Oalii o

KPUTEPHUIO

3a4CT




1 imeetcs cnaiia, OTKphIBAIO-IIHI
Mpe3eHTAINIO C Ha3BaHU-eM TeMbl MiMeeTcs
ciaiin — 1 oamn.

Cnatig orcytcrByet — 0 6amioB 1 Gamn

2 AKTyaJlbHOCTb IIOKa3aHa, CBs-3aHa C
COBPEMEHHBIMH HAyYHO-TEXHUYECKUMU
podnema-mu cBsa3u UeTko
chopmynupoBaHa — 2 Oa-ja.
PacruibiByaras popmynupoBka — 1 6am.
AKTyaJIbHOCTH He TIoka3zaHa — () 6amioB 2
Oama

3 TlokazaHsbl 1IeTIb U 3a0a4N
paccMatpuBaemoit TeMbl CpopmynrpoBaHa
— 1 Ga.

OtcyrerByer — 0 6amioB 1 Gamn

4 Crnaiiibl UMEIOT YETKO Pa3InyuMyIO
Hymepauuio Hymeparus nmeercst — 1 6am.
Hywmeparus orcyrerByeT — 0 6an-yoB 1
Oama

5 Ilpe3eHTanuu Nocien0BaTeIbHO
packpsiBaeT Temy Conepkanue
MPEe3eHTAIN COOT-BETCTBYET
MPEIOKEHHOM TeMe, TeKCT U3JI0KEH
TEXHUYECKH IPpa-MOTHO — 3 Gaia.
MMeroTcs paciuibiBYaThie (POPMYITHPOBKU —
2 Oana.

Jlomy1eHb! OT/IeIbHBIC HETPaBUIIbLHBIC
dbopmynupoBkn — 1 Gasr.

Tema He packpsiTa — 0 6amioB 3 6anmia

6 [IpencraBieHbl pa3BEPHYTHIE BHIBOJIBI
CdopmynupoBano Ooliee TpexX BHIBOIOB — 2
Oasna.

CdhopmynupoBaHo MEHEE TPEeX BHIBOAOB — |
Oasna.

BriBosibI OTCYTCTBYIOT — 0 OasioB. 2 6ania
Htoro (MakcuMaIbHBIN 0asuT 3a 3aaHue)
10 6amnoB

ITocemaeMocCTb,
ydacTtue B .
5 ] Bomyc KOH(EPCHIAX 1 15 [locemaeMocTh BCEX 3aHATUH, y4acTUE B sauer
. koH(pepenuusax BUIOKT
HamucaHue crareit
10 PO HITIO
6 ] Texymnii TMocermaemocTs 20 100% nocemaemMocT coorBeTcTBYyeET 20 et
KOHTPOJIb 0aJI0B
[IpoBonuTcst nUChbMEHHBIN orpoc. CTyaeHT
ITpome- OTBEUYaeT Ha TPU BOIIpOca U3 Ouiera u
7 8 KYTOUHAS 3auer 30 |omuH yCTHBIM BOIPOC MpETnoaaBaTeis. 3a4eT
arTecTanus Kasxnprit Bonpoc 6unera onenuBaeTcst B 10
0aoB.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun npomexyTouHON TMpole/typa MpoBeeHHs Kpurepun
arTecTaluu OILICHUBAHUS
3a4er [IpoBonuTcs nuckMeHHbIN onpoc. CTyeHT OTBeyaeT Ha TpH |B cOOTBETCTBUY C MII.




BOMpOCa U3 OMIIeTa ¥ OIMH YCTHBIN BOIPOC mpenoaasares. (2.5, 2.6 [lonoxenus
Kaxxp1it Bopoc O6mtera orneHnBaetcs B 10 6amios.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HaeT: MPUHLIUITBI TOCTPOCHUS PA3IMUHBIX BAPHAHTOB (DYHKIIMOHAIBHBIX U
CTPYKTYpHBIX cxeM noacucteM CMC u yCTpOMCTB B MX COCTaBe, IOHUMAaTh
[MPUYUHLI BIUSAHUA TOMEX PA3JIMYHOTO BUAa HAa OCHOBHBIC ITOKA3aTCIIN U

[1K-2 HHHHAHAHAHH
CTa0MILHOCTH TapamMeTpoB u3ydaeMbix CMC B 1IEJIOM M €€ OTACIIbHBIX

DIIEMEHTOB; IOHUMATh IPUYMHBI BO3HUKHOBEHHUS HEyCTOHYNBON paboTsl CMC
C COTOBOM CTPYKTYpOU

'YMeeT: aHaIM3UpOBaTh CTATUCTUKY OCHOBHBIX MOKa3aTesel 3p(heKTUBHOCTH

[1K-2 CHCTEM MOOHMJIBHOM CBsI3H, pa3padarhiBaTh MEPOIIPUSATHS 110 UX MOJACPIKAHUIO
Ha TpeOyeMOM ypOBHE

lMeeT NpakTHYECKUI ONBIT: MHCTPYMEHTAIBHBIX U3MEPEHUMN, UCIIOJIb3YEMBIX

B 00JIACTH TEJIEKOMMYHUKAIIMHA U OLEHKH UX MHCTPYMEHTAIbHBIX U3MEPEHHH,

HCITIOJIb3YEMBIX B o0nacTu TGJIGKOMMYHI/IKaIII/IfI " OLICHKH UX COOTBETCTBUS

[1K-2 FHAHAHHHHHH
TCXHNUYCCKUM HOpMaM n napaMeTpaM 060py,[[0BaHI/I$I 1 KaHaJIOB Hepenatm

YCTAHOBJICHHBIM 3KCIINTYaTallMOHHO-TCXHUYCCKHUM HOpMaM, BCIACHUC
JOKYMCHTAIUU I10 pE3yJibTaTaM I/I3MepeHI/II>’I

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHue TUCHUIIIMHBI

IHeyaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALMSA
@) OCHOBHAs TUMepamypa:
1. Pydosa, A. B. YacToTHO-TEppUTOpUATIEHOE TUIAHUPOBAHUE CETEN
MOJIBMKHOM CcBsi3zu Yueb. mocodue A. B. Pydoga; [Tog pen. B. FO. badkosa; CaHkT-
[TerepOypr. roc. yH-T TenekommyHukaruii uM. M. A. bonu-bpyesuua. - CII6.:
CIIoI'VT, 2002. - 64 c. n.

0) OononHUMeENbHASL IUMePamypa.:

1.  Cucrembl MOOUITEHOM CBSI3M C KOJIOBBIM pazneiienneM kananoB B. HO.
babxos, A. H. Hukutun, K. H. Ocennuii, M. A. Cusepc; Ilox pen. B. 0. babkosa. -
CI16.: Tpuana, 2003. - 236 c. un.

2. CucteMbl MOOWIBHOM CBA3M Yueb. mocoOue /i By30B MO
crietuanbeHocTr 200700 "Pagnorexuuka" B. I1. Unaros, B. K. Opnos, 1. M.
Camorinos, B. H. Cmupnos; [Tox pea. B. I1. Mnarosa. - M.: T'opsiuasa nuaus -
Tenexom, 2003

3. ba6xos, B. 0. Cucrems moOmnsHOM cBsi3u B. FO. ba6kos, M. A.
Bosnuk, B. U. imutpues; [lox pea. M. A. Bosntoka; Cankr-IlerepOypr. roc. yH-T
TenekoMMyHukanuii um. M. A. bonu-bpyesuua. - CI16.: CII6OI'YT um. M. A. bonu-
bpyesunua, 1999. - 330 c. ui.

8) omeuecmeenHule U 3apyOeNHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:



1. Tenos, A.A. O BOSMOXHOCTH PEAJIN3ALIMN MOBWUJIBHOM
CETU CITYTHUKOBOM CBSI3U CTAHJIAPTA DVB-RCS C
[MPOCTPAHCTBEHHO-YACTOTHO-BPEMEHHbLIM PA3IEJIEHUEM
PECYPCA B X-JIMAITA30OHE. [Onekrponnsiii pecypc] / A.A. I'eros, B.B.
Ocwumnos, C.b. CaBunkuH. — DnekTpoH. naH. // [IporpamMmmMHbie POIYKTHI U
cuctembl. — 2013. — Ne 4. — C. 23-28. — Pexum gocryna:
http://e.lanbook.com/journal/issue/293097 — 3ar1. ¢ skpaHa.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Tenos, A.A. O BOSMOXHOCTHU PEAJIM3ALIMN MOBUJILHOM

CETU CITYTHUKOBOH CBS3U CTAHJAPTA DVB-RCS C
IMTPOCTPAHCTBEHHO-YACTOTHO-BPEMEHHbBIM PA3JIEJIEHUEM
PECYPCA B X-IMAITA30OHE. [Onekrponnsiii pecypc] / A.A. I'enos, B.B.
Ocumnos, C.b. CaBuikuH. — DnekTpoH. naH. // [IporpamMmmMHblie MPOIYKTHI U
cuctembl. — 2013. — Ne 4, — C. 23-28. — Pexum poctyna:
http://e.lanbook.com/journal/issue/293097 — 3aru1. ¢ skpaHa.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

Her
[Tepeyenb MCMoOIB3yEMOro MPOrpaMMHOTO 00ECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)
2. Math Works-MATLAB, Simulink 2013b(6eccpouHo)
3. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza mannsix polpred (0630p CMMU)(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,

" No
Bun 3ausTuii ayi [peyCTaHOBJICHHOE MPOrPaMMHOE 00eCIIeYeHUE, UCTIONb3YeMOE TS
YA pa3IMYHBIX BUIOB 3aHATHIMA
446 .
Jlexunu (36) MynbTUMEIUHHAS AYTUTOPHUS C IPOSKTOPOM

[IpakTnyeckue 448

AyIUTOpHS OCHAICHHAS IIPOCKTOPOM ISl IPECTABICHUS JOKIIAIOB
3aHATHS U ceMuHapbl |(30) YAHTOP = p POM JUIA TIDEAL g g




