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1. llesan ocBOEHMSsI AN CIMIIJIMHbI

Lenbto 1 3a1a4aMu OCBOEHUS AUCHUITUHBI «CUCTEMBI U CETH CBSI3U C MOJBM>KHBIMU 00B-
eKTaMu» SIBJISIETCS MOJArOTOBKA B 00JIACTH MOCTPOEHUS U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CH-
CTEM U CEeTeH CBS3U C MOABMKHBIMU 00BEKTaMHU, BKJIIOYAsi COTOBBIE, CITyTHUKOBBIE U TPAHKUHTO-
BbI€ CUCTEMBI U CETH.

JucuumumHa obecrieyuBaeT (OPMHUPOBAHUE TPEACTABICHUIN O MPUHIHMIAX (QYHKIIMOHH-
POBaHMS U MOAXO0/AaX K MOCTPOCHUIO COBPEMEHHBIX CHCTEM U CETeW CBSI3U C MOJBUKHBIMH 00b-
€KTaMH, UX OCOOCHHOCTSAX, COBPEMEHHBIX TEHACHIUAX, TPOOIeMax U MEePCIEeKTUBAX Pa3BUTHS, a
TaK)Ke CO37aeT HEOOXOAUMYIO 06a3y JUIsl yCIEITHOTO PEIIeHHs MPOoPeCCHOHANTBHBIX 3a7a4 B yKa-
3aHHOU 001acTH.

2. MecTO IUCHUNJIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrpaMMbl

JlaHHas TUCHUIIIIMHA OTHOCHUTCS K YacTH, (OPMHUPYEMOUW ydacTHHKaMHU 0Opa3oBaTellb-
HBIX OTHOIIICHHU.

OHa OCHOBBIBACTCS Ha 3HAHUSAX, YMCHHUSX W HaBBIKaX, MOJYYCHHBIX CTYJACHTAMH IIPH
U3Y4YEHUU NUCUMIUIMH: «MaTemMaTH4eckoe MOIEIMPOBAHUE YCTPOUCTB U CUCTEM» U «Y CTPOM-
CTBa TEHEPHUPOBAHUS U POPMUPOBAHHUS CUTHAJIOB B MH()OKOMMYHHUKAITMOHHBIX CUCTEMaX).

OHa TecHO CcBsi3aHa C IUCHMILUIMHAMU: «PaguoTEeXHUYECKHE U TEICKOMMYHUKAIIMOHHbIE
cucTeMbl», «PagnokaHanbly, «YCTpoCcTBa mpreMa U 00pabOTKH CUTHAIOB B MHPOKOMMYHHUKA-
LUOHHBIX cucTeMax», «CUCTEMbl MO3UIMOHUPOBAHUS B TEIEKOMMYHHKAIUAX», «Teopus mo-
cTpoeHusI THPOPMAITMOHHBIX CHCTEM M CETEH».

3HaHus, YMEHUS U HABBIKU, NOJIyYCHHbIC TIPU U3YUYEHUU AAHHOW JUCHUIUIMHBI, UCIIOJIb-
3YIOTCSl CTYACHTaMH TNPU M3YYCHUH AUCHUIUIHH: «Teopus 3JIeKTpOMarHUTHON COBMECTUMOCTH
PaAMOANIEKTPOHHBIX CPEACTB U cucTeM», «L{udpoBoe Tenepanuosenianuey, «ObecnieueHne UH-
dbopmarmoHHON 0€30MacHOCTH B MH(GOPMAIIMOHHBIX CETAX», a TAKXKE psAZla TUCIUILIAH 110 BBIOO-

py.

3. [lnanupyembie pe3yabTaTbl 00y4YeHUSI MO JUCHMILINHE, COOTHECEHHbIE C TUIAHUPYEeMbI-
MH pe3yJIbTATAMM OCBOEHUsI 00pa30BaTeJIbHOI MPOrpamMMbl

[Ipornece n3ydeHus: JUCUUIUIMHBI HAIIPaBieH Ha (JOpMUpPOBAaHHE CIEIYIOIINX 3JIEMEHTOB KOMIIE-
tennuii B cootBeTcTBUH ¢ ®I'OC BO, OIl BO u npuobpeTreHus cleayronux 3HaHUH, YMEHHH,
HABBIKOB ¥ (WJIH) OTIBITA IESATETHHOCTH:

®opmupyemast HNnpukxartop noctu-
KOMIIeTeHIAS JKeHUsl KOMITeTeH M Ilepeuenn
(xoa u popmy.iu- (xox u ¢popMyTIUpPOB- IUIAHUPYEMBIX pe3y/1bTaTOB 00y4eHus
poBKa) Ka)

ITpodeccuonanbHble KOMIETEHIIUN

IIK-1. Cniocoben
MIPOBOJIUTH 0030p U
aHaAJIN3 COBPEMCH-
HEIX JOCTH)KCHUM
HAYKH, CAMOCTOS-
TEIBLHO COOMpaTh U
AHATU3UPOBATH HC-
XOJHBIC TaHHBIC, B
TOM YHCJIE C UC-
ITOJIb30BaHUEM TIC-
penoseix UKTCC,
dbopmyIupoBaTh
3agauun npodeccu-
OHAJILHOM EITENb-
HOCTH JIJIS1 JJOCTH-

na IK-1.2  Camo-
CTOSITEIILHO ocy-
IICCTBISACT  aHaN3
HCXOJHBIX JaHHBIX
JUIS TIOCTAHOBKH 3a-
naq npodeccuo-
HaJIbHOHN JesITelIbHO-
CTH

3HaTh:

OCHOBHBIC CTaHJIAPTHI U TPOTOKOJIBI, UCIIOIb3Yye-
MBbIE B COBPEMEHHBIX CUCTEMAaX M CETSIX CBSI3U C
MMOABMKHBIMU O0BEKTAMH; TIPUHITUIIBI TOCTPOCHHUS
1 (YHKIIMOHUPOBAHHSI OCHOBHBIX TUIIOB COBpE-
MEHHBIX CHCTEM H CETell CBSA3U TaAKOro THIIA

VMmeTs:

OCYIIECTBIISITH MOJICITUPOBAHKE OTACTHHBIX YaCTEH
CHCTEM CBS3H C ITOJBMKHBIMH O0BEKTAMH C I10-
MOIIBIO CTaHJAPTHBIX TAKETOB MPUKJIAJHBIX MTPO-
rpaMM;

BBIOMpATh HEOOXOAMMBIE UCXO/IHBIE TaHHBIC U
KBATM(UIIUPOBAHHO MPOBOAUTH PacueThl HANOO0-
Jiee BOKHBIX MTAPAMETPOB CHCTEM U CETEH CBSI3H C

2




KCHUA ITOCTABJICH-
HOHU LIeTIU

IIOABU>XHBIMH 00BbEKTaMH

Bianers:

TEOPETUUYECKUMU METOAAMH UCCIIEOBaHUS CYyIlle-
CTBYIOILUX U MEPCIIEKTUBHBIX CUCTEM U CETEH CBsi-
34 C MOABMKHBIMU O0BEKTaMH;

METOAMKAMHU IIPOCKTUPOBAHUS CUCTEM U CETEU
CBSI3U C ITOJIBUKHBIMU OOBEKTaMU

4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCHUNINHBI
OO0mas TpyA0eMKOCTh JUCHIUTUIMHBI COCTABIISAET 3 3a4eTHBIX equHUIBI, 108 akaj. 4acos.

Ne Tembl (pa3meJibl) Buasbl y4eOHBIX 3aHATHH, @opMBI TEKYIIero KOH-
n/n AUCHUTLIMHBI, & | BKJIIOYasl CAMOCTOSITEILHYIO Pa- | TPOJIsl YCIIeBaeMOCTH
HX COJep:KaHue g 00Ty CTyICHTOB, ®opMa NPOMeKyTOIHOI
= U UX TPYA0E€MKOCTh aTrecTanun
o (B akaleMHYeCKHX Yacax) (no cemecmpam)
KonTakTHas padora
. 2 |3
o s | 3
= o) E | E x| &
< ¥ = 5|2 5| B 4
=% < 9 I| o
S| 1 1S 5| E 3 &5
=1 =) g g5 &g w8
< = < = s 3 o Q
) ) =¥ 2|8 B & 8
= = 1) O | o o &
s ts) Z |0 2| o
=3 < o | F s
= = < S <
(o]

1 | OOmue cBeaeHus 0 cucTe- 2 1 1 2 |3amaHue g CaMOCTOS-
Max M CETSIX CBA3M C IO~ TEIHHON paboThI
JIBIDKHBIMU OOBEKTaMHU.

OpraHu3zaiuu cTaHaapTH3a-
ITUU B 00JIACTH pajinoceTei

2 |CucTeMbl U CeTH TPaHKHUH- 2 1 2 1 5 |3amaHue I CaMOCTOS-
roBo# cBs3u. [{udpoBas ceTh TEIBHOM pabOTHI
cBsi3u ctanaaprta TETRA

3 |IIpuHLUIIBI COTOBOM CBSI3H. 2 1 1 4 |3amaHue g CaMOCTOS-
OCHOBHBIC CTaHIIAPTHI COTO- TEIBHOM pabOTHI
BBIX CETEU CBSI3U MEPBOTO
MTOKOJICHUSI

4 | CoTOBBEIE CHCTEMBI H CETH 2 1 1 5 |3amanme mias caMOCTOS-
CBSI3M BTOPOTO MOKOJICHHUS TEJTHHON pabOTHI

5 |CoTOBBIE CeTH CBS3H CTaH- 2 1 2 5 |3amanume s caMOCTOS-
npapra GSM TENbHOW PabOTHI

6 | CucTeMBl ¥ CETH COTOBOM 2 1 3 1 5 |3amanme gias caMOCTOS-
CBSI3H TPETHEr0 MOKOJICHHS TEJIHHON pabOTHI

7 |IlepcrieKTUBHBIE CUCTEMBI 2 1 5 |3amaHue A7 CaMOCTOS-
corogoii cBsi3u (LTE, 5G, TEIHHON pabOTHI

8 | Ycmyru, monaepKkuBacMbIe 2 1 4  |3amaHue 11T CAMOCTOSI-
CETSIMU COTOBOM CBSI3U TEJIHHON pabOTHI

9 | CucTembl U CEeTH CIIyTHUKO- | 2 1 3 1 5 |3amaHue A7 CaMOCTOS-
BOH CBSI3H TEIBHOH pabOTHI

10 |KagecTBo oOcTy>KMBaHUS B 1 1 5 |3amaHue I CaMOCTOS-
CETSX CBSI3U C MOABIKHBIMU TEIHHON paboThI
o0BeKTaMu
Bcero 8 | 16 3 45




2 2 10,5 33,5 |Dx3amen

Bcero ¢ 3x3aMeHOM 8 | 16 5 /05| 78,5

Conep:xaHue pa3ieioB IUCHUTNITHHBI

Tema Ne 1
Obwue ceedeHus 0 cucmemax u cemsx Cea3u ¢ NOOBUNCHBIMU 00vbekmamu. Opeanuzayuu cmam-
dapmu3zayuu 8 obracmu paouocemet

OO0mue cBeIeHUS O COTOBBIX, TPAHKHUHTOBBIX, CITyTHUKOBBIX CETSIX CBSI3H U CETAX MEePCOHATBHO-
ro paguoBBI30BA.
Opranu3anuy CTaHIapTH3AUNA B 00JIaCTH PAIHOCETEH.

Tema Ne 2
Cucmemvl u cemu mpankuneosou cesasu. Lugposas cemo cesazu cmanoapma TETRA

[IpuHLIHIIBI TOCTPOEHUST COBPEMEHHBIX TPAHKUHIOBBIX CETEH CBS3U.
[Mudposas cetsb cBsizu crangapta TETRA.

Tema Ne 3
Ipunyunsi comogoti césazu. OcHo8HbIe CMAHOAPMbl COMOBBIX Cemell C653U NeP8o20 NOKOIeHUs

Opranu3anust COTOBOM CETH CBSI3HU.

DJIeMEHTEI COTOBOM CETH.

[TpuHUMIBl GYHKIIMOHUPOBAHUS COTOBBIX CETEH MEPBOTO MOKOJICHHUS.
CrangapT aHanoroBbsix cereit cBsizu NMT-450.

Tema No 4
Comoegvie cucmembl u cemu c8s3u 6mMopo20 NOKONEHUs.

[TpuHIIUTIBI TOCTPOCHUS M (YHKIIMOHUPOBAHUS COTOBBIX CETEH CBSI3M BTOPOTO TTOKOJICHHS.
Texuonorus CDMA.

Tema Ne 5
Comosvie cemu cesazu cmanoapma GSM

[TpunHtUIIBI TOCTpOCHUS M HYHKIIMOHUPOBAHUS COTOBBIX ceTeil ctanmaapra GSM.
Texnonorust GPRS.
Texnonorus EDGE.

Tema Ne 6
Cucmembul u cemu comogotul c6s3u mpemvbe20 NOKONEHUs.

[TpuHIMTIBI TOCTPOCHUS M PYHKIIMOHUPOBAHHS COTOBBIX CETEH TPETHEro MOKOJICHHS.
Texuonorua UMTS.

Tema Ne 7
Ilepcnexmuenwvie cucmemwvl comosoti céasu (LTE, 5G, ...)

OCHOBHBIE IEPCTIEKTUBHBIE CUCTEMBI COTOBOM CBSI3H.
Texnonorns LTE.
Texnonorun OFDMA, SC-FDMA.




Texnonorus 5G.

Tema Ne 8§
Yenyeu, noooepoicusaemoie cemamu comogotl cesa3u

VYenyru cerent 1G.

OcHoBHbIE yciyru ceTen 2G.

Yenyru WAP.

Ycenyru SMS.

OcHoBHble ycayru cereit 3G.

VYciyru nepcrneKTUBHBIX CETE COTOBOM CBSA3H.

Tema Ne 9
Cucmembl u cemu CNYymHUKOBOU C8A3U

I'pynmupoBKH CIIyTHUKOB.

XapaKTepUCTUKU CITyTHUKOBBIX KaHAJIOB CBA3H.

[TpuHLMTBL yrIpaBieHus B CIYTHUKOBBIX ceTsx cBsi3u (CCC).
OcHOBHBIE METOBI MOAYJIALIMHU U KoaupoBaHusi B CCC.
Tunossle npeacrasurenu CCC.

Tema Ne 10
Kauecmeso obcnysicusanus 6 cemsx c6s3u ¢ NOOBUNCHLIMU 0ObEKMamu

KagecTBO 00CIIy’)XKHBaHUS B CETSX CBA3M C IOJBHXHBIMH OOBEKTAMHM — OCHOBHBIE IOHSTHSL.
CranpapTu3anus KauecTBa 00CITyKUBaHUA.
Kputepun n nokaszarenu kadecTBa 00CITy>KUBAHHS B CETSIX CBSI3U C MMOJBUKHBIMU OOBEKTaMH.

5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJIE TEXHOJOIUHM IJIEKTPOHHOI0 O0Oy4YeHUS H
AMCTAHIIMOHHBIE 00pPa30BaTe/bHbIE TEXHOJOTMH, UCIOJIb3yeMble IIPH OCYHIeCTBICHHH 00-
Pa30BaTEJIbHOIO MPOLECcca M0 JUCHMILINHE

B mpornecce o0yueHusi COOTBETCTBYIOMICH AUCIUILIIMHE MCTOIB3YIOTCS CIEIYIOIIHE 00-
pa3oBaTeNbHbIE TEXHOJIOTHH:

BBoanasi Jieknusi — 1a€T MepBOE 1EIOCTHOE MPEACTABICHUE O TUCHUIUIMHE U OPUEHTHU-
PYET CTyZIeHTa B cucTteMe ee n3ydeHus. CTyJeHTbl 3HAKOMSTCS C HA3HAYEHHEM U 3a/ladaMu Kyp-
ca, ero poJibl0 U MECTOM B CHCTEME YUeOHBIX TUCHIUILUINH U B CUCTEME TIOJITOTOBKH B 11eoM. Jla-
eTcsl KpaTKuil 0030p Kypca, UCTOPHS Pa3BUTHS HayKU U MPAKTHKH, TOCTHKEHUS B 3TOH cdepe,
MMEHA M3BECTHBIX YUEHBIX, U3JIaraloTcs NEpCIeKTUBHbIC HANpaBlieHUs uccienoBanui. [Ipuso-
JSITCSL OCHOBHBIE OpPraHM3allMK CTaHAAPTU3alUU B JaHHOW obOnactu. Ha 3Toil nekuuu BhIcKa3bl-
BalOTCS METOAMYECKHUE U OPraHU3alMOHHBIE 0COOEHHOCTH PabOThl B paMKaX JaHHOW IUCIUTUIH-
HBI, a TAK)KE JJACTCSI aHAJIU3 PEKOMEHIyeMOi yu4eOHO-MEeTOANYECKON JIUTEePaTyphl.

AxageMmuyeckas JeKIUs (MU JEKIUs 00IIEro Kypca) — moclieJoBaTeIbHOE U3JI0KEHUE
MaTepuaia, OCyIIeCTBIsIEMOe MPEUMYIIECTBEHHO B BHJI€ MOHOJIOra mpemnojaBatens. Tpebosa-
HUS K aKaJeMHYeCKOH JICKIIMH: COBPEMEHHBIN HAay4HBIH YPOBEHb U HACHIIICHHAs WH(OPMATHB-
HOCTb, yOeIUTeNbHAs apryMeHTalus, JOCTYIIHAs U MOHATHAS peub, YeTKasl CTPYKTypa U JIOTHKA,
HAIMYUE SIPKUX MPUMEPOB M3 M3y4aeMOUl 00JIaCTH, HAYYHBIX OKA3aTeNbCTB, 0OOCHOBAHMIA,
¢bakToB.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB M 3aKpPEIUICHUIO MOJYYEHHBIX Ha JICKIUSAX U B PE3YyJIbTATE CaMOCTOSTEIBHOW MOJATrO-
TOBKHU 3HAaHUM.



Koncynbranus — 3aHaTHE NIEpe] MPOBEICHNUEM DK3aMEHA, HA KOTOPOM IPOBOJUTCS KOH-
CYJBTHPOBAHHUE N0 U3YYCHHOMY MaTepuaiy, GopMaM 33JaHUil HTOTOBOTO KOHTPOJIS,, OTBETHI Ha
BOIIPOCHI CTYJICHTOB 110 IUCLHUIUIMHE.

6. IlepeyeHb JUIEH3MOHHOTO U (WJIH) CBOOOJIHO PACPOCTPAHAEMOr0 MPOrPaMMHOr0 odec-
NneYeHsl, MUCMOJIb3yeMOro MPH OCYHIECTBJIEHHMH 00Pa30BaTeJbLHOIO Mpolecca mo JUCIH-
ILUINHE

B nporiecce ocymiecTBieHus 00pa3oBaTeIbHOrO MPOIlecca MO TUCIUTUTHHE HUCTIOIb3YIOT-
csl:

it (hopMHUpPOBaHUS MATEPUANIOB IS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U TPOBEACHHUS
IPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAsOB MO IUCHUIUIMHE:

- mporpammsl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NMPO(EeCCHOHATBLHBIX 0a3 JaAHHBIX U WH(OPMANMOHHBIX CHpa-
BOYHBIX CHCTEM, MCNOJIb3yeMbIX MPH OCYLIECTBJIEHHUH 00pPa30BaTEJbHOI0 Mpouecca Mo
JMCHUIIMHE (MPUA He0OXO0UMOCTH)

B nporiecce ocymiecTBieHus 00pa3oBaTeIbHOrO MPOIecca MO TUCIUTUTHHE HUCTIONb3YIOT-
csl:

ABToMaru3upoBaHHass ~ OubnanoreuHo-uHpopmannonnas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOI M JIONOJHUTENbHON Y4eOHOH JUTEPATYPbI, pecypcoB MHPpopManu-
OHHO-TeJIEKOMMYHUKAIMOHHOH ceTu «HTepHeT» (PN HEOOXOAUMOCTH), PEKOMEHyeMbIX
JJIs1 OCBOEHMS TMCIUIITHHBI

a) OCHOBHasI JIUTepaTypa

1. Bemnuko B. B. Ilepenaua maHHBIX B CETSAX MOOWJIBHOW CBSI3U TPETHETO MOKOJICHUS: [MOHO-
rpadus]. / B. B. Benmmuko; [mox pen FO. b. 3yGapesa] - M.: Paguo u cBs3b : ['opsiuas nuHus -
Tenexom, 2005. - 331 c.

2. Junrec C.U. OGopynoBaHue CUCTEM MOOUIBHOW CBSI3M: yueOHOE MocoOue [DIeKTPOHHBIN
pecypc] / C.1. luarec. — M. : MOCKOBCKHI TEXHHUECKUH YHUBEPCUTET CBSI3U M MH(pOpMa-
iy, 2016. — 47 ¢. URL: http://www.iprbookshop.ru/61747.html

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1. boromonos, C.1. BBenenne B CHUCTEMBI PaAMOCBI3U U PAAMOJOCTYIA : ydeOHOe mocodue
[Onexrponnsiii pecypc] / C.H. Boromonos. - Tomck : Db Konrent, 2012. - 152 c. - URL:
http://biblioclub.ru/index.php?page=book&id=208609

2. bepnun, A.H. CoToBbIle CUCTEMBI CBS3M : yueOHOe mocobue [DnaexTpoHHBIH pecypc] / A.H.
bepnun. - Mocksa : UaTepret-YauBepcuter Madopmanronnsix Texnonoruit, 2009. - 360 c.
- URL.: http://biblioclub.ru/index.php?page=book&id=232987

3. Bumnesckuii, B.M. Dunuknonenus WiMAX. Ilyte k 4G [DnextponHsiid pecype] / B.M.
Bumnesckuii, C.JI. [ToptHoii, 1.B. [llaxnoBuu. - Mocksa : PUL] "Texunochepa", 2009. - 470
c. - URL: http://biblioclub.ru/index.php?page=book&id=89407

4. JlorBunoB B.B. [IpneMHuku cucteM (UKCUPOBAHHOW U MOOMIIBHOM CBSI3M: yueOHOE TTocoOure
[Onextponnsiii pecypc] / B.B. JlorBuoB. — M. : COJIOH-IIPECC, 2016. URL:
http://www.iprbookshop.ru/53840.html

5. Cuctembl MOOUITEHOM CBsi3H: Yueb. mocobue s By30B. / B. I1. MUnaroB u ap.; YMO 1o 06-
pa3oBaHUIO B 00J. pPaMOTEXHUKH, JIEKTPOHUKH, OMOME]. TEXHUKU M aBTOMaTH3aluu - M.:
lNopsiuasg nuaus - TenekoM, 2003. - 272c.

6. Beconosckuii K. Cucrems! monBrxHou paauocsssu. / K. Beconosckuit; mep. ¢ moisck. H. 1.
Pyaunckoro ; nox pen. A. U. Jlenosckoro - M.: I'opsiuast nunus - Tenexom, 2006. - 536 c.



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.iprbookshop.ru/61747.html
http://biblioclub.ru/index.php?page=book&id=208609
http://biblioclub.ru/index.php?page=book&id=232987
http://biblioclub.ru/index.php?page=book&id=89407
http://www.iprbookshop.ru/53840.html

7. babkos B. 0. KauecTBo ycimyr MOOMIIBHOM CBSI3U: OIICHKA, KOHTPOJIb U yripasieHue. / B. 1O.
ba6kog, I1. B. TToneiatnes, B. U. Yctioxkanun - M.: Iopsgast nuaus-Tenexom, 2005. - 160 c.

B) pecypcnl cetn «AHTEpHET»:
1. DnexkTpoHHast OnbaroTeKka yueOHbIX MaTepraioB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, HeoOXxoAuMasi /151 OCYLeCTBJICHUA 00pa30BaTEJIBLHOIO
npoiuecca no JUCHUIINHE
MarepuanpHO-TeXHUUYECKas: 0a3a, HeoOXoauMas Il OCYIIECTBIECHUSI 00pa30BaTEIHLHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEILEHUS:
— yueOHbIe ayIUTOPUH IJI IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA;
— yueOHbIe ayTUTOPUHU JJISl IPOBEACHHSI TPAKTUYECKUX 3aHATHI (CEMUHAPOB);
— yueOHbIe ayTUTOPUHU AJISl IPOBEACHUS TPYNIIOBBIX U MHAWBUAYAIbHBIX KOHCYJIbTALIUH,
— yueOHbIE ayAUTOPUU TSl IPOBEACHUS TEKYIIEr0 KOHTPOJIS M MPOMEXYTOYHOM arTe-
CTallWH;

— TMOMEIIEHHUS U CAMOCTOSTENbHON paboThI;

— TMOMEIIEHUs i1 XpaHEHUs M MNPOPUIAKTUYECKOTO OOCITYKMBAHUS TEXHUYECKUX
CPEICTB O0yUYCHUSI.

CriennanbHble TOMELICHUS! YKOMITJIEKTOBaHbI CPEICTBAMHU OOyuYEHUS, CIYKAIlUMU JJIs
npezcTaBieHus yueOHoi nHpopmManuu 60IBIION ayAUTOPUH.

[Tomenenust yIsi cCaMOCTOATENLHON PabOThl 00YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHUS K ceTH «MHTepHeT» M obOecreuyeHHeM JO0CTyIa B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

Yucno mocagoyHbIX MECT B JICKIIMOHHOM ayIuTOpuu OOJjblle OO0 paBHO CHHUCOYHOMY
COCTaBy MOTOKA, & B ayJUTOPUH JJIs MPAKTUUECKUX 3aHATHH (CEMHUHApPOB) — CHUCOYHOMY COCTa-
BY I'PYMIIBI 00YYatOIUXCS.

ABTOp:!
[Tpodeccop kadeapbr THHOKOMMYHUKAITUH
U paauopU3UKH, J.T.H. A.JI. Ilpuopos
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IMpuaoxenne Nel k padoyeil nporpamMMme JUCIUTIIAHbBI
«CucTeMBbl M CETH CBA3M € MOJABUKHBIMH 00beKTAMM))

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHUs TeKYylel U POMEKYTOYHOM aTTecTalliy CTYAeHTOB
10 TUCHUILIHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI,
He00X0UMBbIe 1JI1 OLlEHKH 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONbITA JAeATeJIbHOCTH, Xa-
PaKTepU3yIOIIHX dTAaNbl (POPMHUPOBAHUA KOMIIETEH U

1.1 KoHTpoJibHBIE 321aHUS M HHBIE MAaTepHaJIbI,
HCNOJIb3yeMble B Mpolecce TeKylleil arrecTaluu

3amaHus 1J151 CAMOCTOSITEJIbHOI PadoThI

1. 3aoanus no meme No |
[MoaroroBuTh KpaTKuit 0030p HaUOOJIEE XapaKTEPHBIX COTOBBIX, TPAHKUHTOBBIX U CITYT-
HUKOBBIX CETCH CBSI3H, IPOBECTH CPABHCHHME X OCHOBHBIX XapPaKTCPUCTHK.

2. 3aoanus no meme No 2
Paccuurarh cucremy TpaHKMHIOBOM CETH C HMCIOJIB30BAHUEM 3apaHee MOATOTOBICHHOU
KapThl MECTHOCTH U ONPEACIEHHBIX MapaMeTPOB MPUEMHO-TIEPEIAIOIINX YCTPOMCTB.

3. 3aoanus no meme Ne 3
[Ipu 3agaHHBIX XapakTEPUCTUKAX KaHala CBS3M MPUBECTU CTPYKTYPY M ONHCATH MPHUH-
IIUTT pabOTHI KOJIEpa PEUYr METOJIOM aHAIIU3 Yepe3 CuHTe3 B ceTsax 1G.

4. 3aoanus no meme Ne 4
[IpuBecT CTPYKTYpy U OMKCATh MPUHIMI PaObOTHI KOJAEpa U ACKOJepa pedd CTaHaapTa
CDMA. Onucarb cuCTEMY MSTKOTO U KECTKOT'O XEHJI0BEPA.

5. 3aoanus no meme Ne 5
HapucoBate ocHOBHYI0 cTpykTypy cetu GSM. OnucaTh peanus3anyuy IpUHLIKAIIA KOMMY-
TallMM KaHAJIOB M IPUHLMIIA KOMMYTaIMK NTaKeToB B ceTh 2G.

6. 3adanus no meme Ne 6
Omnucats cucremy moOmibHOU cBsisu UMTS. HapucoBats apxutektypy UMTS u 006sic-

HUTH €€ oTianuue oT cetu 2G. OnucaTth npoueaypsl MATKOrO U KECTKOTO X3HJIOBEpa B
UMTS.

7. 3aoanus no meme Ne 7
[TpousBectu pacuer 6a3oBoii ckopoctu nepenayu B cetu LTE. HapucoBats koMOuHUpO-
BaHHYIO CcTpyKTypy cet LTE. O0bscHuth npuem popmupoBanus xaapos B cetu LTE.
OnucaTh NPOTOKOJIBI B3aUMOJIEUCTBUSI OCHOBHBIX MoxayJiei cetn LTE. Onucars mpoto-
KOJIbI B3aUMOJICHCTBUS OCHOBHBIX MoAyJiel cetu 5G.

8. 3aoanus no meme Ne 8
Onucatp nopsaaok ¢popmupoBanus SMS makera. Onucarp nepenady cooOIIECHUs, pa3Mep
KOTOPOTo TNpeBbilaeT 0a3oBblid. HapucoBaTh cTpyKTypy ceTH MOOWIBHOH CBS3HM U OIU-
caTh KOHTPOJIJIEPHI BCEX YPOBHEM.



9. 3aodanus no meme Ne 9
Paccunrars mapameTpsl CIlyTHUKOBOM CHCTEMBI CBsA3U. [Ipom3BecTH MOIenupoBaHHE
pacIpoCTpaHEeHUs AEKaMETPOBBIX BOJIH.

10. 3aoanus no meme Ne 10
Omnwucarp anroput™sl popmupoBanus QoS B ceTsix MOOUIBHOH cBsi3u. [IpuBectu mpumep
(dopmupoBanus QoS B 3aBUCHMOCTH OT CETH U ONMCATh €0 C UCMHOJIb30BAHUEM CTPYK-
TYpHOH CXEMBI CETH MOOHMIILHON CBSI3U.

Kpurepun oueHuBanusi 3aJaHUil 1J151 CAMOCTOSITEJIbHOI PadoThI

. . . Boicoxkuit
Kpurepuii IloporoBblii ypoBeHb IIpoaBUHYTHI YPOBEHb
YPOBEHb
CootBercTBHe | XOTs ObI YaCTUYHOE (He [TonmHoe [TonmHoe
0TBeTAa BO- omHocsaueecs K 60npocy
npocy He NoOJledcUum nposepke)
IMosnora o1- | Bompoc packpsiT Ha S0 1 | OTBET MOYTH MOJIHBIHN, O€3 OTBET NOJHBIN
BeTa 6omee % OIINOOK, HE XBATAET OTHEID- u 0e3 ommnbox
HBIX 3JIEMEHTOB U TOHKOCTEH

N =

nhkw

~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

1.2 Crincoxk BONpPOCOB (3agaHuil) AJ1s1 IPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTANMHI
Bonpocsl Kk 3k3amMeHy

HcTopus u cOBpeMEHHOE COCTOSIHUE CUCTEM U CETEH CBSI3U C MOJIBUKHBIMH OOBEKTaMH.
Knaccudukanuss 1 OCHOBHBIC TIOHSATHUS CETEH TMOIBMIKHON CBSI3U B3aMMOYBS3aHHOW CETH
cBa3u Pocculickon denepanuu.

OO01Ke MPUHIKITBI TOCTPOEHUS COTOBOM CYXOITYyTHOM MOJIBHIKHON CHCTEMBI CBSI3H.

Benenne abonenrta B coToBoit cetu cBsi3u. Poymunr. Kanamnsl Tpaduka u ynpasieHus.
OyHKIMOHATIbHAsT CXeMa COTOBOW ceTu cBsi3u. [IpuHIMNBI QYHKIMOHHUPOBAHUS COTOBBIX
ceTel cBsI3u nepBoro nokojeHus. CtannapT aHajaorosbix cereit cBsizu NMT-450.

CocraB noacucreMsl 0a30Boi crannuu. CereBas moIcucTeMa.

[Moncucrema 3KcITyaTalMy U TEXHHYECKOTO 00CITY )KUBaHUSI.

[IpuHIUITBI TOCTPOECHMSI COBPEMEHHBIX TPAaHKUHIOBBIX CeTel CBsI3H. OyHKIMOHAIbHAS CXe-
Ma TPaHKHHTOBOH ceTu cBs3u. L{udpposas cets cBs3u crangapra TETRA.

[TpuHIUITBI TYIIIIEKCHOTO pa3eieHUs] KaHAJIOB.

Ocob6ennoctu TexHonorun CDMA.

Cereas TexHonoruss GSM. OCHOBHbIE IOHATHS.

Crpyktypa cetu GSM: OCHOBHBIE 3JIEMEHTHI U UX B3aUMOCBS3b.

IToxcucrema 6a3oBoii cranimu cetu GSM.

Homamnuii peructp HLR u nentp ayrentudukarmu AuC.

I'octesoit peructp VLR.

Hentp xommyTanuun MSC.

Peructp nnenrudukannu o6opynosanus (EIR).

VYenyru ceret 2G.

CucTembl TPETHETrO MOKOJIEHUS. BbIieIeHne 4acTOT 11l CUCTEM TPETHETO MOKOJICHHUS.
TexHonoruu paguonHTepPeiicoB CHCTEM TPETHETO OKOJICHUSI.

Texnonorus UMTS.

Apxurekrypa cetu UMTS.

Tpaduk B cetu UMTS.




24. VYcnyru cereit 3G.

25. IlepcnektuBbl pa3BuTUs cOTOBBIX cucTeM cBsi3u. Texnonoruu LTE, OFDMA, SC-FDMA.

26. IlepcneKTuBBI pa3BUTHS COTOBBIX CUCTEM CBsI3U. TexHomoruu SG.

27. IlpuHUHUIBI TOCTPOEHUSI CTYTHUKOBBIX CUCTEM CBSI3U: OCHOBHBIE ONPE/ICICHUS.

28. Ciyx0bI CITyTHUKOBOW PaiMoCBsI3u (Ki1accu(UKaIMs MO TUITY 3€MHBIX CTAHIIHH ).

29. Knaccudukanus CIyTHUKOBBIX CHCTEM CBSI3U: IO BHJIY IepenaBaeMoi HWH(pOpMaIHu, Mo
HA3HAYCHUIO, 10 OXBATHIBAEMON TEPPUTOPHH.

30. CocraB CIlyTHUKOBOW CETHU CBSI3U.

31. Buapl opOUT CIIyTHUKOBBIX CUCTEM CBsI3U. [ 'eocTanimoHapHbie OpOUTHI.

32. CrnyTHHKOBBIE CUCTEMBI CBSI3U C HCIIOJIB30BAHUEM CPEIHEBBICOTHBIX OPOUT.

33. OcoOEHHOCTH CITyTHUKOBBIX CCTEM CBS3H C UCIIOJIb30BAHUEM HU3KUX KPYTOBBIX OPOMUT.

34. CnyTHHUKOBBIE CHCTEMBI CBSI3U C HCIIOIH30BAHUEM DJUIUNITUIECKUX OPOUT.

35. TlepcniekTUBBI pa3BUTHS CITYyTHUKOBBIX CUCTEM CBSI3H.

36. KadecTBo 00CITYy)KHBaHUS B CETSX CBSI3U C MOJBIKHBIMU 00bekTaMu. OCHOBHBIE MOHSTHSI.

37. CranpapTu3anus KadecTBa 00CITyKUBAHUS B CETAX CBSI3U C MOJBUKHBIMU OOBEKTAMHU.

38. Kpurepun u mokazatenu kadecTBa 0OCTYKUBAaHUS B CETAX CBSI3U C MOJBIKHBIMH OOBEKTa-
MHU.

39. TlepcneKTUBHI pa3BUTHSI CETEH CBSI3U C TIOJIBUIKHBIMUA OOBEKTAMHU.

KpuTtepun oneHuBaHusi 0TBETOB HA BONPOCHI OuJieTa

. Boicoxkuit
. IIponBUHYTHIN
. Iloporosslii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(HA «Y/10BJIETBOPHUTEIbHO») (Ha «OTJIHY-
(Ha «XOpO1I0»)
HO»)
CootBet- Xots 061 yacTu4HOE (He omuocaweecs | [lonHoe [Tonnoe
CTBHE OTBETa | K BONPOCY He NOONEHCUM NPOBEPKe)
BOIIPOCY
Hanuuue NMeroTcs oTaenbHbIE IPUMEPHI MHoro npumepos | Ectb npaktuue-
NpPUMEpPOB CKH KO BCEM
YTBEPKIACHUSIM
Conep:xanme | [ToHsTHIIHBIE BOIPOCHI U3JIOKEHBI C Otset noutu noJsi- | McuepnbiBaro-
0oTBeTAa KJIacCCU(UKALUIMU, TTPOOIEMHBIC C HBII, 0€3 OIMOOK, | IIUH IMOJHBIN
MTOCTaHOBKOM MPOOJIEMBI U U3JIOKEHU- | HE XBaTaeT OT- OTBET
€M Pa3IMYHbIX TOUYEK 3peHHs. IMEIOT- | JeNbHBIX 3JIEMEH-
Cs1 OIMUOKH WJIA TTPOOETIBI. TOB U TOHKOCTEH

2 Onucanue mpoueaypbl BbICTABJICHUSA OLEHKHU

B sx3aMeHanmoHHble OMIIET BKIIIOYAETCS 1Ba TEOpETUUYECKUX Borpoca. Ha moaroTosky k
OTBeTY aaercs He MeHee 40 MUHYT.

[To utoram sKk3amMeHa BBICTABISIETCS OJHA U3 OLEHOK: «OTJIMYHOY», «XOPOIIOY», «yAOBJe-
TBOPUTETHHOY» WU «HEYJAOBIECTBOPUTEILHOY.

Onenka «OTJIMYHO» BBICTABISETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOe U
MOJTHOE BIIAJICHUE COJCPIKaHWEM MaTepuana W MOHSTHWHBIM allapaToM; OCYIIECTBISET MEX-
IpEeIMETHBIE CBS3H; YMEET CBS3bIBAaTh TEOPHUIO C MPaKTUKON. CTYJIEHT JaeT pa3BepHYThIE, MOJ-
HbIC M YETKHE OTBETHl HAa BONPOCH! SK3aMEHAI[MOHHOTO OWJIETa M JONOJHHUTEIbHbBIE BOIPOCHI,
coOI0AaeT JOTUYECKYI0 MOCIeI0BAaTEIbHOCTh PU U3JI0KEHUH MaTepuaia. [ paMOTHO MCIOJb-
3yeT TePMUHOJIOTHIO.

Ounenka «Xopouo» BbICTABIISETCS CTYAEHTY, OTBET KOTOPOT'O Ha SK3aMEHE B LIEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPUSAM, HO OTIMYACTCS MEHBIIEH 00CTOSTENBHOCTHIO, TITy-
OMHOM, 000CHOBAHHOCTHIO U TIOJIHOTOW. B 0TBETE MMEIOT MECTO OT/IeTbHBIE HETOYHOCTH (HECY-
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[IECTBEHHbIE OIIMOKHN), KOTOPhIE HCIPABISIOTCS CAMUM CTYAECHTOM MOCJE JOMOTHUTEIbHBIX U
(M) YTOUHSIOLIMX BOIIPOCOB IK3aMEHATOpA.

OuneHka «Y10BJI€TBOPUTEIbHO» BHICTABIISETCS CTYACHTY, KOTOPBIN 1aeT HEAOCTATOYHO
MOJIHBIE U MOCJIEIOBATENFHBIC OTBETHI HA BOIIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa U JOMOIHUTEb-
HBIE BOIIPOCHI, HO MIPH 3TOM JEMOHCTPUPYET YMEHHUE BbLACIUTh CYIIECTBEHHBIE U HECYIIECTBEH-
Hbl€ TPU3HAKU U YCTAHOBUTH MPUUYMHHO-CIEACTBEHHBIE CBSI3U. OTBETHI U3JIAaraeTcsi B Hay4YHBIX
TEPMHHAX, HO MPHU ITOM JIOMYCKAIOTCS OMIMOKU B OMPEIECIIEHUH U PACKPHITUH HEKOTOPBIX OC-
HOBHBIX MOHSATUH, (OPMYITUPOBKE MOJOKECHHA, KOTOPBIC CTYJEHT 3aTPYAHICTCS UCIPABUTH Ca-
MocTosiTenbHO. [lpy aprymeHTanuu oTBeTa CTyJIEHT HE OOOCHOBBIBaeT cBOM cyxaeHus. Ha
YacTh JIONOJIHUTEIbHBIX BOMPOCOB CTYJEHT 3aTPYIHSACTCS JAaTh OTBET UJIM JJA€T HEBEPHbBIE OTBE-
THI.

Ouenka «HeyaoB1eTBOPUTEIbHO» BHICTABISETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIE, 0ECCUCTEMHbIEC 3HAHUS; OECIOPSII0YHO M HEYBEPEHHO H3JlaraeT MaTepuai; He
YMEET BBIIEIATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COCUHATh TEOPETUUECKUE MTOJIOKEHHUS C
MPAKTUKOM, HE yCTaHABIMBAET MEKIIPEIMETHBIE CBSI3U; JOMYyCKaeT IpyOble OmMMOKH MPH OIpe-
JICJICHUU CYIIHOCTU PACKpPbIBAEMbIX MOHSTHUM, SBJICHUM, BCJIEICTBHE HEMOHUMAHUS HX CYyIIe-
CTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U CBS3€il; 1aeT HEMOJHbIE OTBETHI, JIOTMKA U MOCe-
JIOBATEIbHOCTD M3JIOKEHUSI KOTOPhIX UMEIOT CYIIECTBEHHBIE U MPUHLMUIHAIbHBIC HAPYIICHUS, B
OTBETAaX OTCYTCTBYIOT BBIBOJbI. J{OMOJHUTENbHBIE U YTOUHSIOIIME BOMPOCH dK3aMeHATopa He
NPUBOAAT K KOPPEKLMH OTBETOB CTyAeHTa. Ha OCHOBHYIO 4acTh JOMOJTHUTENBHBIX BOIMPOCOB
CTYJEHT 3aTpyAHsIETCS JaTh OTBET WM Aa€T HEBEPHbBIE OTBETHI.

Ouenka «HeynoBneTBOPUTENbHO» BBICTABIIACTCS TaKKE CTYJEHTY, KOTOPBIN B3sJ1 3K3a-
MEHAI[MOHHBIN OUJIeT, HO OTBEYaTh OTKA3aJCs.
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IMpuioxenne Ne2 k padoveil mporpaMMme JUCIHUATIIAHbBI
«CucTeMBbl M CEeTH CBA3M € NOJABUKHBIMH 00beKTAMM

MeToandyecKue YKazaHusd 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OcHoBHOU (popMoli yCBOCHHs yU4eOHOTO Marepuala mo AucuuruinHe «CUCTEMBl U CeTH
CBSI3U C MOJABIKHBIMU OOBEKTaAMM» SIBJISICTCS CAMOCTOSITEIbHASL paboTa CTy/ICHTa, TIPUYEM B JIO-
cTatouHo OosbioM oObeme. [1o BceM TemMaM MpeycMOTPEHBI 3aJaHHs CAMOCTOSITENIbHON pabo-
TBI, Ha KOTOPBIX NMPOUCXOANT 3aKPEIJICHHE H3YYCHHOTO MaTepralia U OTpadOTKa HEOOXOTUMBIX
HaBBIKOB.

W3ydeHnne AMCIUIUIMHBI 3aKaHUYMBAETCs SKk3aMeHOM. OIlleHKa BBICTABISICTCS Ha OCHOBA-
HUH YPOBHS C(OPMHUPOBAHHOCTU yKa3aHHBIX KOMIIETEHIUH, KOTOPBIN OLIEHUBACTCS KaK CPEIHSS
OIIEHKA TI0 COBOKYITHOCTH ITapaMEeTPOB: OIEHKH 332 CAMOCTOSITENILHBIC 3a/IaHUsI U OTBETHI HAa BO-
POCHI OuIteTa.

OCBOUTH BOMPOCHI TaHHON AMCIUIUIMHBI CAMOCTOSATEIBHO CTYACHTY TOCTAaTOYHO CIIOXK-
Ho. [locemenue Bcex MpeayCMOTPEHHBIX JIEKIMHA W MPAKTHYECKUX 3aHATHI SBISETCS COBEp-
IIEHHO HEOOXOAWMBIM. be3 yIMOpHBIX M PeryNspHBIX CAMOCTOSITEILHBIX 3aHATHH B TEUCHUE CE-
MecTpa cIaTh HK3aMeH MPAKTHUYECKH HEBO3MOKHO.
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