MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
HNupopmaluoOHHbIE CETH U TEJIEKOMMYHUKALUH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 JlaGoparopHble pabOThI 34 34 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

OK3aMeH: 7 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 13 ot «29 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

roja, paccMoTpeHa u omobpeHa Ha 3acenanuu kadenpsl KCYIT «  » 20 roma, mpoTo-
Koit Ne

PazpaboTuuk:

c.H.c. JIMKC, mouent kad. KCYII A. A. Koxosos

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

[Ipodeccop kadenpsl kKOMITbIOTED-
HBIX CUCTEM B YIIPAaBICHUH U MPOEK-
tupoBanuu (KCVII) B. M. 3103bK0B

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUH H TPOCKTHPO-
Banuu (KCVII) H. 1O0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OO0y4eHue 0CHOBaM MPOCKTHUPOBAHUS MTPOBOJHBIX H OCCIIPOBOIHBIX TEIEKOMMYHHUKAITMOHHBIX CE€-

1.2. 3agaun IMCHMIIINHBI
— OcBoutb 0a30BbI€ MOHATHS TEOPUU HH(OPMALIUY;
—  YMeTb OCYHIECTBIATh pacueT U NPOECKTUPOBAHUE TEIEKOMMYHHUKAIIMOHHBIX
—  ceTel;
— 3HaTh OCHOBHBIE MPOTOKOJIBI padOTHl COBPEMEHHBIX CETEM;
—  YMeTh pa3pabaTheiBaTh MPOTOKOJIBI HHPOPMAIIMOHHOTO B3aMMOJICHCTBUS,
— Peanu3oBbIBaTh pacipeeIeHHbIE U KJIACTEPHBIE BHIYMCIUTEIIBHBIE CUCTEMBI,

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctunnuna « MTadopmanmonnsie cetu u TenekommyHukaum» (b1.B.0J1.3) otHocutcs k 610Ky 1
(BapuaTHBHAs YaCTh).
[TpenmecTByOUMMH TUCHUIUIMHAMU, (OPMUPYIOIIUMH HaYajdbHbIe 3HAHUS, ABISOTCSA: ba3bl gaH-
HBIX.
[TocnenyromumMu AUCUUIITMHAMHU SBJISIOTCA: 3alllnTa HHPOPMALIUH.

3. TpeGoBanusi K pe3yJibTATAM OCBOEHMS JUCHUILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HApaBiieH Ha (GOPMHUPOBAHUE CIEYIOIINX KOMIIECTCHIUI:

— OIIK-6 cnocoOHOCTBIO OCYIIECTBIATH MOUCK, XpaHEHUE, 00pabOTKy M aHanu3 WH(pOpMaIuu
U3 Pa3JInYHbIX UCTOYHUKOB M 0a3 NaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM (opmaTe ¢ HCHOIb30BaHUEM
UH(POPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

— OIIK-9 cnocoOHOCTBIO MCIONIB30BaTh HABBIKM PabOTHI ¢ KOMIIBIOTEPOM, BIIAJETh METOJAMH
MH(POPMALIMOHHBIX TEXHOJIOTHH, COOII0AAaTh OCHOBHBIEC TPeOOBaHM HH(OPMAIMOHHOHN 0€30MacHOCTH;

— TIK-9 cnocoGHOCTBIO IPOBOANUTH TEXHHUYECKOE OCHAIICHUE paOb0UnX MECT M Pa3MEIICHHUE TEX -
HOJIOTMYECKOT0 000pyI0BaHHUS;

B pesynbrate n3ydeHus TUCIUIUTHHBI 00YYarOIIUCS TOJDKEH:

— 3HAThb OCHOBHBIE 3Talbl pa3pabOTKKU BBIYMCIUTEIBHBIX CETeH, OCHOBHBIE YCTPOIMCTBA U MPO-
TOKOJIbI, TEOPETHUECKNE OCHOBBI ApPXUTEKTYPHOH M CHCTEMOTEXHMYECKOH OpraHW3allMyd BBIYUCIUTEIh-
HBIX CETeH, MOCTPOCHUE CETEBBIX MPOTOKOJIOB, aJTOPUTMBI MapHIpyTH3aIMK ba3oBble MOHATUS TECOPHU
uHpopMaIu, 0000IIEHHYIO CTPYKTYPHYIO CXeMY CHCTEMBI Iepenadd HH(OpMaIuy, aHajIoro-uudpoBoe
npeoOpa3oBaHNe, OCHOBHBIC BUWJBI MOIYJSIMH/MaHUMYIISIUN, BHIBI cloxHONH Momymsiiun (QPSK,
QAM), MeToabI KOOUPOBAHUS U AJITOPUTMBI CXKaThsl HH(OPMAIMK, OCHOBBI TEOPHH MOMEXOYCTOHYHBOTO
KOJIMPOBaHUS, METOJIHl MHOKECTBEHHOTO JI0CTyIa. OCHOBHBIE MMPEOOpa30BaHUsl CUTHAJIA B CHCTEME TIepe-
Jaur MHPOPMAINH, CTPYKTYPY COBPEMEHHBIX MPOBOIHBIX U OECIIPOBOIHBIX CHCTEM Iepenaun HH(popma-
IIUH, YCIIOBHSI PAacIPOCTPAHEHUS CUTHAJIA B 3aBUCUMOCTH OT YaCTOTHOTO JIMaNa30Ha, TEOPETHUECKUE CBE-
JICHUS O CKOPOCTH paclpoCTpaHeHUs MH(OpMAIMK OT pa3iuyHbIX (PakTopoB (YpOBEHb IIyMmMa, IMOJOCA
CUTHAaJA | T.IT.)

—  yMeTb BHIOMpAaTh, KOMIUIEKCHPOBATH, SKCILTyaTHPOBATh U pa3pabaThIBaTh MPOTrpaMMHO-aIIIa-
paTHBIE CPECTBA B CO3/IaBAEMBIX BBIYUCIUTEIBHBIX M HHOOPMAIIMOHHBIX CUCTEMAaX, H CETEBBIX CTPYKTY-
pax. aHaIM3UPOBATh U TIOHUMATh CTPYKTYPHYIO CXEMY CHCTEMBI Iepeadydl HH(OpMAaInU, OCYIIECTBIATH
pacyeT M MPOSKTHPOBAHUE TEICKOMMYHUKAIMOHHBIX CETEH Ha CTPYKTYPHOM YPOBHE, pa3padarhiBaTh
OTAETbHBIE TPOTPAMMHO-AIIAPATHBIE MOAYIH JUIsl TEJIEKOMMYHUKAIIMOHHBIX CHCTEM, MCIOJIBb3Ysl COBpE-
MEHHBIE yCTpoiicTBa 00paboTku mHMopMarmu U criennanusupoBanubie CAIIP. ananu3upoBath Tex3ana-
HHE Ha peMET BO3MOXKHOCTHU €T0 pean3alii, BEIOOp THIIA KaHalla CBSI3U, OCYIIECTBISTH MPOSKTUPOBA-
HHE, MOJICTTMPOBAHUE U PAcYEeT CHCTEMBI CBSI3H, BBITIOJIHATH SKCIIEPUMEHTHI 10 TIPOBEPKE PabOTOCIIOCO0-
HOCTHU CHCTEMBI CBSI3H.

— BJAJeTh HaBBIKaMH T0A0Opa HEOOXOIUMOTO CETEBOTO 0OOPYIOBaHUS, HaBBIKAMH KOHQPUTY-
PHUPOBAHUS JIOKAIBHBIX CETEH, pealn3alii CETEBBIX MPOTOKOJIOB C TIOMOIIBIO IPOTPAMMHBIX CPEJICTB Ha-
BBIKAMHU aHAJIN3a COBPEMEHHBIX CHCTEM Iepeaaun nHPOpMALUK Ha YPOBHE CTPYKTYPHOU CXEMBbI, HABBIKA-
MU MOJICIIMPOBaHUS U Pa3paOOTKU OTACIBHBIX MOMAYJCH TEICKOMMYHUKAIIHOHBIX CUCTEM (KOAMPOBAHMUS,
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00paboTKM). HAaBBIKAMU BbIOOpa 1 000CHOBAHMSI MPOEKTHOTO PEIICHUS HA OCHOBE TE€X3a1aHUs, COBPEMEH -
HbiMu CAIIP 1 mporpaMMHOTO-anmnapaTHBIMU KOMIUIEKCAMH ISl pealii3allii CUCTEMBI CBSI3U, HAaBBIKAMU
BBITOJIHEHHSI SKCIIEPUMEHTOB IO OIIEHKE Pa0OTOCIIOCOOHOCTH CUCTEMBI CBS3H.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHMILIbI U IIPEJCTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos Cemectpsl

7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 20 20
JlaboparopHbie pabOTHI 34 34
CamocTosiTenbHas paboTa (Bcero) 54 54
[ToaroroBka K KOHTPOJBLHBIM paboTam 10 10
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 32 32
[IpopaboTka NTeKIMOHHOTO MaTepHraa 12 12
Bcero (0e3 ax3amena) 108 108
IToaroroBka 1 caya PK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHpie EauHnIb 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pazaessl IMCHUIIIMHLI M BUABI 3AHATHI
Paznenbl IUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUIbI 3aHATUI

= | = | 2% i
) o) te] S S s E
° & < o 2 0
Ha3Banus pa3nenoB 1uCHUILITMHBL < Q. o o O & 5
Q . = (&)
= O = o @ = B
g8 2z &
Be & =
7 cemecTp
1 ®usnueckue NPUHLMIIBI IOCTPOCHUS CU- 8 18 22 48 OIIK-6, OIIK-9,
CTEM TEJICKOMMYHHUKAILIMI U CEeTel I1K-9
2 becnipoBoHbIE CUCTEMBI TIepeaau HHpOp- 2 4 8 14 OIIK-6, OIIK-9,
MallMH. [1K-9
3 Knaccudukamnus ceTeit 1 MOJeNb UX B3au- 2 4 8 14 OIIK-6, OIIK-9,
MOJICUCTBUS. I1K-9
4 JlokanbHBIC BEIYACIUTENLHBIC CETH. 4 4 8 16 OIIK-6, OIIK-9,
[1K-9
5 I'moOanbHbIe BEIYUCIUTENIBHEIE CETH. 4 4 8 16 OIIK-6, OIIK-9,
[1K-9
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
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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 pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
: i:
= )
HasBanus paznenos Copeprkanue pa3aesoB JUCUUITUHBI MO JEKLIHUSIM 7 &5
= i:
a o 2
~ S}
7 cemecTp
1 ®uznueckue npuHuuIbl | [IoHsTHS curHana, ero cnektp. CBsA3b MOJIOCHI IPO- 8 OIIK-6,
IIOCTPOEHUS CUCTEM MyCKaHUs ¥ CKOPOCTH nepenaunt nHpopmanuu. O606- OIIK-9,
TEIEKOMMYHHUKAIIUI 1 IIEHHAs CTPYKTypa CUCTEMBI CBsI3U. [loHsITHE TTPOBOI- I1K-9
ceren HBIX U OECTIPOBOJIHBIX CUCTEM. 3a4eM HY>KHA MOYJIs-
nus. Buael ananoroBoit mogymsmun (AM, UM, ®M).
[udposast MAHUTTYISIIIHS, TOHATHE KOMILIEKCHOTO
curtaina (BPSK, QPSK, QAM). XapaktepucTuku
MPOBOAHBIX TMHUN.CITyTHUKOBBIE KaHabl. Pagnoka-
HaJIbl U COTOBBIE CUCTEMBI CBSA3U. ONTHYECKUE U UH-
(dbpakpacHble THHUY CBSI3U. BiusiHre MOMeX Ha CUCTe-
My niepenaun uapopmaruu. Busel mryma, criocoOsr
60pb0b1. CrIOCOOBI KOHTPOJISI MTPABHIBHOCTH HH(DOP-
Maruu. Koppektupyronime Kojabl, Koabl X3MMHUHTa,
Puna-Conomona. Cxpambiuar. KonmnyectBo nubop-
MallU{ U SHTPOMNHUSL. AJITOPUTMBI CKATUSI JAHHBIX, KOJ
Jlemnena-3uBa. B3auMocBs3b CKOPOCTH NIEpeau UH-
(dhopMarum, 1MoyIoCkl MPOIyCKaHus U mryMa. MHoOxe-
CTBEHHBII AOCTYI (4aCTOTHOE, BPEMEHHOE, KOJIOBOE
pasneneHue kananon), TexHosoruss OFDM.
Hroro 8
2 BecrnipoBoHbIE [TpuHIMIIBI TOCTPOEHHSI COBPEMEHHBIX OE€CITPOBOI- 2 OIIK-6,
CUCTEMBI IIepeaavn HBIX CUCTEM miepenayn nHpopmaruu. Mogemsl. Pac- OIIK-9,
uHbOpMaITIH. MpeAesieHNe YaCTOTHBIX IMana3oHoB. [[puHIumne! no- [1K-9
CTPOEHUS pATIUOPEICHHBIX JUHUMN CBS3H. [I[pruHIUIIBI
OpraHu3alMK CeTeil COTOBOM cBs3U. ba3zoBas cranuus,
30Ha NOKpeITH. [IoKoeHns coToBsIx cerel, IIpun-
1umel poymuHra. CucteMsl r1o0aabHOW HABUTAIIMH,
BH/IBI, KJTACCU(UKAITUS CUCTEM HABUTAIUH, CUCTEM
CIYTHUKOBOM CBsi3U. CTPYKTypa CUCTEMBI TI100aTbHOM
HaBuranuu. [I[puHIKIIBI OTpeeIeH s KOOPIMHAT.
Hroro 2
3 Knaccudukanus cereit | Knaccudukanus nndpopmanuonssix ceteil. Cnocoosl 2 OIIK-6,
U MOJEIIb UX koMMyTaluu. CeTH OTHOPAHTOBbIE U KIIMEHT-CEPBED. OIIK-9
B3aUMOJECHUCTBUS. Tononoruu cereil. YpoBHU U MTPOTOKOIBI Mojenn OSI.
Hroro
4 JlokanbHbIe PuU3NYECKUN yPOBEHDb BBIUNCIUTEIBHBIX ceTeil. Me- 4 OIIK-6,
BBIYHCIIUTEIBHBIE CETH. | TOABI JocTyma. Jlymiuekc u monymnymiekc. Gusndeckoe OIIK-9,
KOJIMPOBAHUE,CAMOCUHXPOHU3UPYIOLIUECS KOABI, [1K-9

Manuectepckoe koaupoBanue, MLT3, 2B1Q. Brico-
KOCKOPOCTHBIE JIOKaJIbHbIE CeTH. TeXHOIOrus
Ethernet, ucropust BozuukHoBenus. Kagp Ethernet.
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Buras napa, pasaoBuanoctu. 100 Mbit Ethernet,
npuHIUNE! padboTel. Gigabit Ethernet, mpuniume! pa-
60T1hl. JlanpHeliliee pa3BUTHE TEXHOJIOTHH

Ethernet. DyHKIIMK CETEBOTO U TPAHCTIOPTHOTOYPOB-
Hei. [Iporokonsr TCP/IP. ITpoTokons! ypoBHei. 1P-
azapec, Jjornyeckas u ¢puznyeckas aapecanus. Macka
nonceTH. [IpoekTrpoBaHue TOKATbHBIX CETEH.

Hroro
5 I'moGanbHbIe Anroputmsl Mapupytusanuu. Anpecanus B Internet. 4 OIIK-6,
BBIYUCIIUTENbHBIE CeTH. | [T100anbHas U JIoKabHas MapIpyTusamnus. Bupty- OIIK-9,
anbHble ceT. Kiaccudukanus ceTeBbIX yCTPOUCTB I1K-9

(KOMMYTaTOPBI, MAPIIPYTHU3ATOPHI, ONMITUYECKHE
yCcTpoiicTBa), GyHKIMU, TpuMeHeHue. CTpyKTypa u
WH(pOPMAITMOHHBIEC YCIIYTH TEPPUTOPUATILHBIX CETEH.
[Ipotokons! daitnoBoro oOMeHa, JIEKTPOHHON TOYTHI,
JIMCTAHIIMOHHOTO YIIPaBJICHHUS.

Hroro 4

Hroro 3a CEMCECTP

20

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NMPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
Tabmuia 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBS3U

HanmenoBanme JUCHUITIINH

Ne pa3nenoB qaHHOW MUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO H3yueHHEe 00ECTICUNBAIOIIUX U
o0ecrieunBaeMbBIX TUCIHUILINH

1 2 3 4 5

[IpeamecTByrOmMMUE TUCITUATIIUHBI

1 ba3e!r Ja”HHBIX

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 3ammTa nHGOPMAITHH

+ - - + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYE€HUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUJOB 3aHS -

TUH
= Bunpel 3auaTHiIT
d .
B o ”
5 i S S @DOpMBI KOHTPOJIA
2 = < 2
7 = @
OIIK-6 + + + KonTponbhas pabota, OTueT 1o
nmabopatopHoii padote, Tect
OIIK-9 + + + KonTponbHas pabota, OTueT 1o
naboparopHoii padote, Tect
[1K-9 + + + Kontponsnas padora, OTuer no
nabopartopHoii padote, TecT

CornacoeaHa Ha noprane Ne 29105 6



6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

3 z S
Q = g
Q o
X > O
Haspanus paznenon HaumenoBanue nabopaTtopHbIx paboT zF &5
s) 5 £
S e =
2 o 2
= iS)
7 cemecTp
1 ®usnueckue npuHUUIbI | MccnenoBanust CIEKTPOB aMILTUTYAHO-UMITYJILCHON U 4 OIIK-6,
IIOCTPOEHUS CUCTEM IIUPOTHO-UMITYJIbCHON MOIYJISILIUH. OIIK-9
TEJICKOMMYHUKAIIMH U
¢ evo y 1 YactoTHO-(a30Bast MOAYISIUS U IEMOTYJISIIHS.
cereit
[ToMexo3anuuiaronye Koabl 1 MeXaHu3Mbl H30bI-
TOYHOCTH.
MHoOrokaHanbHbIE CUCTEMBI MIEPEaun JaHHBIX. 6
Hroro 18
2 BecnipoBosiHbIE JIuneliHOe npe/cKa3aHue Mpu aHAJIU3€ PEUYeBOTO CUT- 4 OIIK-6,
CHUCTEMBI Mepe1avn Hala. OIIK-9
UH(pOpMAIIH. Hroro
3 Knaccudukamus cereit | [P-cetu u mapupytuzamus. 4 OIIK-6,
H MOJICITb ?X Hroro OIIK-9,
B3aUMOICHCTBHS. I1IK-9
4 JloxanbHbIE CucreMa IOMEHHBIX NMEH. 4 OIIK-6,
BHIYMCITUTENBHBIE CETH. |y OIIK-9,
I1IK-9
5 I'nobanpHbIE DJeKTpoHHas MoYTa. 4 OIIK-6,
BBIYMCIIMTEIBHBIC CETH. | pr OIIK-9,
I1IK-9
Hroro 3a cemectp 34

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PVYIIL.

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 i
: | i3
Bunsl caMocTosITeIbHON = )
Ha3zpanus pa3zaenos Z 7 = @DopMBI KOHTPOJIS
paboThI 2 g 2
X g =
e e 2
= S
7 cemecTp
1 ®usnueckue npuHUIsl | [IpopaboTka JIEKIHOHHOTO 4 |OIIK-6, |Kourpoabnas pabora, OT-
MMOCTPOCHUS CUCTEM Marepuaia OIIK-9 4eT 1o JabopaTopHOi pa-
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TEIIEKOMMYHHUKAITUI 1 OdopmiteHre 0TIETOB TIO 16 oore, Tect
cerei JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 22
2 BecnpoBonHbie cuctemsl | [IpopaboTka geKImOHHOTO 2 |OIIK-6, |KoutpomnbHas pabota, Ot-
nepenadd MHGOpMAIMK. | MaTrepuana OIIK-9, |4er no mabopaTopHOii pa-
TIK- te, TecT
OdopmiteHre 0TIETOB TIO 4 9 6ore, Tec
JabopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
3 Knaccudukanus ceteit u | [IpopaboTka JIEKITMOHHOTO 2 |OIIK-6, |Kontpoasnas pabora, OT-
MOJEIb UX Marepuala OIIK-9 4eT 10 JIabopaTopHoil pa-
B3aMMOCHCTBUSI. te, TecT
3aHMOZCHC OdopmiteHre 0TIETOB TIO 4 bore, Tec
JabopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
4 JlokanbHble [IpopaboTka JIeKIIHOHHOTO 2 |OIIK-6, |KoutponbHas pabota, Ot-
BBIUMCIIUTENbHBIC CETU. | MaTepuala OIIK-9, |uet no mabopaTopHOi pa-
TIK- te, TecT
OdopmiieHre 0TIETOB TIO 4 9 bore, Tec
JabopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
5 I'no6anbHbIe [IpopaboTka JIeKIIHOHHOTO 2 |OIIK-6, |KoutponbHas pabota, Ot-
BBIUMCIIUTENbHBIC CETH. | MaTepuala OIIK-9, |uet no mabopaTopHOii pa-
TIK- te, TecT
OdopmiteHre 0TIETOB 1O 4 9 bore, Tec
JabopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Utoro 8
Hroro 3a cemectp 54
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 90

10. KypcoBasi padota (mpoekT)

He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0uXCcsl

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

OneMeHTHI yueOHOH
NEeSITENIbHOCTH

MaxkcuManbHbIN
6amn Ha 1-y1o KT ¢

MaxkcuManbHbIN
OaJi 3a nepuos

MaxkcuManbHbIA
0aJut 3a mepuos

Bcero 3a
CEMECTp
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Havana ceMectpa | Mexay 1KT u 2KT mexty 2KT u a
KOHEIl ceMecTpa
7 cemecTp

KontponpHas pabota 10 10 20
Otuer no nabopaTopHOii 10 15 15 40
pabote
Tect 10 10
Hrtoro makcumyM 3a nepu- 10 25 35 70
on
DK3aMeH 30
Hapacraromum ntorom 10 35 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl OAIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAJAMIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

HtoroBas cymma 0aios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4ens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopUTEIBLHO)

3 (yZIoBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHo-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Cern nepemaun nanHbIX: YdyeObnoe nocodue / [TyroBkun A. B. - 2015. 138 c¢. [DnekTpoHHBIH
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/5895, nara o6pamenus: 05.06.2018.

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Teopus snekTpuueckor cBsi3u: YueOHoe mocodue / Axymuunues 1O. I1., bepurapar A. C. -
2015. 196 c. [DnexTponHbIii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/5858, nara 06-
pamenus: 05.06.2018.
2. Cxusap b. Hudposas cBs3b: Teopernueckre OCHOBBI M MpakTHUyeckoe npumeHenue : Ilep. ¢
anri.. - M. : Bunbsamc , 2004. - 1099[5] c. (manuune B 6ubmorexke TYCYP - 13 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Kony6unckuit B. II., 3BoukoB J[.A., fAmmanoB A. B. UndopmannoHHble cucTeMbl, CETH U
TEJIEKOMMYHUKAIMH. Y 4eOHO-METOIMUECKOE TOCOOHUE MO BBIMOJIHEHHIO J1abopaTopHbIX padoT.. - TYCVYP,
kadenpa KCVII, 2012. — 142 c. [DnektpoHHBIA pecypc]. [DnekTpoHHbIl pecypc| - Pexum moctyma:
http://www kcup.tusur.ru/index.php?module=mod _methodic&command=view&id=217, nara obparue-
Hus: 05.06.2018.

2. 1. Konyounckuii B. I1., 3BonkoB J[.A., SImmanos A. B. MHdopMalinoHHbIe CUCTEMBI, CETH U
TEJIEKOMMYHHUKALUU. Y 4eOHO-METOINUECKOE TOCOOUE IO BBIIOJIHEHUIO CAMOCTOATENbHON paboThl. - TY -
CVYP, xapenpa KCVII, 2012. — c. 4-138 [DnekTpoHHbI pecypc]. - [DnekTpoHHbIl pecypc] - Pexxum no-
cryma: http://www kcup.tusur.ru/index.php?module=mod methodic&command=view&id=217, nara o0-
pamenusi: 05.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI
1. www.eeexplore.ieee.org
2. www.elibrary.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMATHUECKHIE HII-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne IS J1adopaTopHbIX padoT

JlaGopaTtopust nHOOPMAITHOHHBIX TEXHOJIOTHIT

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayaAuTOpus IS PO -
BEJICHUS 3aHATHI J1a00PaTOPHOrO TUIIA, TIOMELEHUE JIJIsl CAMOCTOSITEIbHONU padOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 323 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [ITK Ha 6a3e IBM PC/AT (4 mrt.);

- [I5BM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I59BM IBM/PC-386;

- [15BM VIVO D 133 (2 wt.);
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- KomnbrorepP WS2;

- [I9BM "AMSTRAD";

- Jlocka mapkepHasi;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:

— Foxit Reader

— Keysight System Vue

— MatLab&SimulinkR2006b
— Mathcad 13,14

— Microsoft Word Viewer

— OpenOftice 4

— pulTY

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOTPaMMHOe o0ecrevyeHue I CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 0o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaroT JIOCTYI B AJICKTPOHHYIO WH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBoeHUE MUCHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHJIAMHU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPECTB OOYUEHHUS OOIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansATHSAX C OOYUAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOIB30BAHHUE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUECKUX CPEACTB MpUeMa/epeaa-
9yr yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus IJIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJaroniecs: ¢ HapylIeHHEM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3ansATHAX ¢ 0OYyUAIOMIMMUCS ¢ HAPYLIEHUSIMM 3PEHUSIMU TIPETYCMOTPEHO MCTOIb30BaHUE B
JIEKIIMOHHBIX M YUEOHBIX ayTMTOPUSIX BO3MOXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HAIpUMeEp, TEKCTa
Ha JIOCKE WJIH CJaif/la Ha dKpaHe) MPU TIOMOIIY BUACOYBEITUIHTENCH ISl KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYYAIOIIUMHKCS ¢ HAPYIIEHUSIMHA OMOPHO-ABHUIaTeJIbHOTO anmapara MCIojb-
3YIOTCS QIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(DOPMAIINY U IPYTHEe TEXHHUECKHE CPEJICTBA IIpreMa/Tiepe-
Jaqd yaeOHON MHGPOpMAIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JIJIs JIFO/ICH C MHBA-
JIUTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1) Ecniu ananoroBsiii curnai x(t) IMeeT orpaHUYEHHBIN ciekTp 110 fc, To OH MoXkeT ObITh BOoccTa -
HOBJICH OJTHO3HA4HO U 0€3 MoTeph M0 CBOUM JAMCKPETHBIM OTCUETAaM B3ATBHIM:

a) yactoTou > 2fc;

0) wacrotoit < 2fc;

B) amIuuTyaoi > 2fc;

I) amMIuTynou < 2fc.

2) Kakoe u3 onucanuil y3na sBisieTcs Hautydimnm?:

a) yCTPOUCTBO, ONPEeNIoNiee ONTUMAIbHBINA MApIIPYT IBMKEHUS TpaduKa 110 CETH;

0) KOHEYHAs! TOYKA CETEBOr0 COSTMHECHHUS WIIM OOIINI CTBIK ABYX WM 00Jiee TUHUN, KOTOPBINA CITy-
JKUT B KQUECTBE KOHTPOJIbHOM TOUYKY;

B) YCTPOMCTBO, KOTOPOE YCTaHABIIMBAET, OIEP)KUBAET U 3aBEPLIAET CEAHCHI MEX]y IMPUIOKESHHU -
SMU U yIIpaBiIsgeT OOMEHOM JaHHBIMU MEXAY OObEeKTaMH YPOBHSI IIPEICTABICHUN;

') YCTPOHCTBO, KOTOPOE CUHXPOHU3UPYET B3aUMOJICHCTBYIOLIUE IPUIIOKEHHSI M COITIaCyeT Mpolie-
Jypbl BOCCTAHOBJICHUS IIOCTIE OIMOOK U MPOBEPKHU LIETOCTHOCTU JAAHHBIX.

3) Kanan nepemaun — 3t0:

a) COBOKYIMHOCTh T€XHHYECKHX CPEICTB M Cpelibl 00eCIeUrBaAIOLIMX Nepeaady CUrHaua OrpaHu-
YEeHHON MOIIHOCTH B ONPEENIEHHON 00JIaCTH 4acTOT MEXAY JByMs a0OHEHTaMU HE3aBUCHUMO OT HCIIOJb-
3yeMBbIX (PM3UUECKUX JTUHUN Tlepeiaun;

0) pasinuHble NpeoOpa3zoBaTeIy CUTHAIOB, KOMMYTHUPYIOIIHE YCTPOMCTBA, MPOMEKYTOUHbIE YCH-
JIUTEIN;

B) pasjUy4HbIe NPeoOpa30BaTEeIM CUTHAJIOB, KOMMYTHPYIOIIUE YCTPONWCTBA, IPOMEKYTOUHBIE YCH-
JIUTENN.

4) C poCcTOM YacTOTHI CUTHAJIA 3aTyXaHUE B JIMHUH CBSI3U:

a) YMEHBIIIAeTCs;

0) HEe U3MEHsIeTCS,

B) BCEr/ia pacTér;

T') 3aBUCHUT OT TUIIA CUTHAJA.

5) Ha Bxon 12-6utHoro ALIII nmoctymaer curHasoMm ¢ MakKCUMaJIbHON aMILTUTYA0M

ot -1B 5o 1 B. Onpenenute pazpemenne AL no amrmuryne:

a) 0,48MB;

0) 0,24 mB;

B) 83,3 MB;

r) 166,6 MB.

6) KauecTBo nepenaun CurHajioB nepeiadn JaHHBIX OLICHUBACTCS:

a) K03 PUITMEHTOM UCKKEHHS (POPMBI CUTHAJIOB;

0) OTCYTCTBHEM MCKAKEHUS B IPUHATON UHPOPMALUH;

B) unciIoM omnoOok B npuHsaToN nHpopmanuu (BER), T.e. BepHOCTHIO Nepenaun;

') OTCYTCTBHUE LIIYMOB.

7) MuoroyposHeBasi moaysisitius mo3oisieT (QAM-N, QPSK, ...):

a) yAy4ILIUTh Ka4eCTBO Mepeaadu;

0) yBEJIMYUTH CKOPOCTh MEpEeayut 3a CUET MOBBILIEHUS CIEKTPaIbHOU 3((HEKTUBHOCTH;

B) MOBBICUTH OTHOILIEHHE CUTHAJI/ILIYM, TEM CaMbIM YBEJIMUMBAsi CKOPOCTH ME€peIauH;

') n30€KaTh MHOTOJTYYEBOTO PACIIPOCTPAHEHUS CUTHAIIA.

8) UTo Ha3bIBaeTCs MPOLIECCOM BOCCTAHOBJIECHUS (DOPMBI UMITYIIbCA €r0 aMILTUTY/bI U JJTUTEIbHO-
CTH:

a) Pereneparueii;

6) KonupoBanuewm;

B) Jluckperuzanueii;
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r) Hludposanue.

9) Ykaxkute TpH AJUHBI BOJIHBI HHPPAKPACHOTO U3JTyYEHUs, UCTIOIb3yeMble 7S iepeaur HHQop-
MAaIiH B BOJIOKOHHO-ONITUYECKUX JTUHUSIX CBS3H:

a) 850 M, 1300 uM, 1550 HM;

6) 950 M, 1200 HM, 1550 HM;

B) 850 aMm, 1300 aM, 1850 HM;

r) 750 um, 1400 aM, 1850 HM.

10) HanmeHee moMexoyCTOMYUBBIMU SIBJISTFOTCS JIMHUH CBSI3H:

a) Ha xoakcuansHOM MeIHOM Kabere;

6) Ha BuToii mape;

B) Ha BOJIOKOHHO-ONITHYECKOM KabeTe;

r) becripoBonHbIe (pagroauHuN).

11) J17st Toro 4T0OBI HOBBICUTH CKOPOCTb MEpeaun JaHHBIX HEOOXOUMO:

a) YBeIMUUTh MOILHOCTh CUTHAJIA, YBEJTUUYUTh Pa3Mepbl AHTEHHBI;

6) [IpuMeHUTH TOMEXOYCTOHYNBOE KOTUPOBAHUE;

B) YBENUYUTH IOJIOCY MPOIYyCKaHUS, YBEIMUUTh KOTMYECTBO MH(POPMALIMOHHBIX COCTOSIHUN CHUT-
HaJa;

r') YBEIMYUTh 4YacTOTY HECYIICH CUTHAIA.

12) Kakyro Macky MoJiceTd Hy»HO HCIIONIb30BaTh B ceTH ¢ aapecoM 172.24.0.0, utoOsl obecrieunTh
anpecanuio 510 KOMIbIOTEPOB B KaXKI0M MOACETH?

a) 255.255.254.0;

0) 255.255.255.254;

B) 255.255.255.120;

r) 255.255.255.0.

13) Kakoit ypoBenb momenu OSI peanusyer cneayromiue GyHKIUU: (OpMHpOBAHHE DIIEKTpPHUE-
CKHX CHTHAJIOB; Iepesiaya OMTOB MO (pU3MUEeCKUM KaHallaM; KOTUpOoBaHUE HH(POpMALIUK; MOIYJISIIMS; CHH-
XpoHHU3aIus’?

a) CeaHCOBBIN;

0) CereBoi;

B) KananbHbIi;

r) ®uznyeckuid.

14) ®dopmanu3oBaHHBIE TpaBWia, ONMPEACIAIONINE TOCICI0BATEILHOCTh U (hopMaT COOOIICHHIA,
KOTOPHIMH OOMEHHMBAIOTCSI CETEBBIE KOMIIOHEHTHI, JIeXKaIue Ha oMHOM ypoBHE Moaenu OSI, HO B pa3HBIX
y371ax, Ha3bIBAIOTCS:

a) UnTepoeiicom;

0) IIpoTokonowm;

B) CrannapTom;

r) Mapuipyrom.

15) repmun TDMA o0603Hauaer :

a) MHOXECTBEHHBIN JOCTYII C pa3/IeICHUEM 110 BPEMEHHU;

6) MHO)XECTBEHHBIH JJOCTYII C pa3/ieJIeHUEM 110 YacTOTE;

B) MHOXXECTBEHHBIN TOCTYII C KOIOBBIM pa3/eiiCHUEM;

') MHOECTBEHHBII JOCTYII C Pa3A€ICHUEM 110 YACTOTE U BPEMEHHU.

16) ITomexoycTOHYMBOE KOTUPOBAHUE HEOOXOAMMO JIJIS:

a) CokpareHre n30bITOYHOCTH;

0) OOHapy>KeHUs U UCTIPABIICHUS OIHOOK;

B) llIudposanus;

r) [ToBbIlIEHNE TOMEXOYCTOMYNBOCTH 3a CUET CHUKEHUS IIIyMOB.

17) MakcumanbHasi CKOPOCTb Tepeiauul, sl KOTOPOil ©MeeTCsl BO3MOKHOCTD HCIIPABUTh OIINOKH
B KaHaJjle C 3a/laHHbIM OTHOLIEHHEeM cHUrHay/muyM. JJis KaHana ¢ aJIuTUBHBIM O€lbIM T'ayCCOBCKUM Y-
MOM MIPOITYCKHAsi CIOCOOHOCTH cornacHo (opmyne [llennona:

a) C=F -log2 (1 +Ps/(N)) ;

06) C=F -log2 (1 + Ps/(F-N));

B) C=F - log2 (Ps/(F-N));
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r) C=Ps - log2 (1 + Ps/(F-N)).

18) VYcrpoiicTBO, mpeaHa3HAYCHHOE I COCTMHEHHSI HECKOJIBKHX Y3JIOB KOMIIBIOTEPHOW CETH B
IpeJieNax OJHOI0 WM HECKOJIBKUX CETMEHTOB CETH:

a) KommyTtatop;

6) Mapmpyrusarop;

B) CeTeBas kapTa;

r) Monewm.

19) lnramuaeckoe HazHaueHue [P anpecoB obecrnieunBaeT mpoTOKOI:

a) ARP;

6) UDP;

B) TCP;

r) DHCP.

20)Bpicokas o0miasi mpomycKHasi ClIOCOOHOCTh CETH NpHU Iepeaye MyJIbCHPYIOLero Tpaduka, a
TaK)X€ BO3MOXHOCTh IMHAMUYECKH TepepacipeiesiTh IPOMYyCKHYIO CIIOCOOHOCTh (PU3MUECKUX KaHAJIOB
CBSI3U MEX1y aDOHEHTaMH B COOTBETCTBUU C PEAJIbHBIMU MOTPEOHOCTAMU MX TpaduKa, 3TO:

a) JlocTonHCTBa KOMMYTallUU TAKETOB;

0) HegocraTku koMMyTaliu KaHAJOB;

B) JlocTOMHCTBAa KOMMYTAallUK KaHAJIOB;

r) HegocraTtku koMMyTamuu makeToB.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
" 1. O6o6eHHas CTPYKTypa CHCTeMbI mepeqadn nndopmarmn. HasHaueHne Y3108 IPHEMHHKA U
nepeaaTyuka, ux QyHkuuu. Ilpumepsl cucreM nepeaaun HHGOpMAIIH.

2. Onpenenenue cooOIeHus, CUrHaja, eauHulbl nHpopmanuu. Kinaccudukanusa curnanos. Xa-
pakrepuctuku curtana. Cnexrp. [lepeHoc yacToT npu MOAYIIALUY.

3. JIunuu cBsi3u. XapaKTEpUCTUKU JIMHUN CBS3U. 3a4eM HykHa monymsuus. Knaccudukanus yda-
ctoT. [Tomexu. CriocoObl 60pHOBI ¢ TOMEXaMH.

4. AnanoroBas monymsauus. Knaccuduxanus, onvcanyue Kaxa0ro BUJ1a MOAYJISILUY, [IPEICTaBUTh
rpaduKy UCXOAHBIX MOAYIMPYIOUIMX M MOJIYIMPOBAaHHBIX CUTHANOB. [IpuHIMI nepeHoca yacToT. 3auem
HY>KHA MOJYJISLIUS.

5. UmnynecHast moayssiuus. Knaccudukanus, onucanue Kaxaoro sujaa Mmogymsiinuu. Teopema Ko-
tenbHUKOBA. ALIL. MexxcuMBonbHas uHTEpdepeHus.

6. lludposas manunynauus. Knaccuduxanus, onucanue Kaxaoro Bujga MaHumymsinuu. Ipeumy-
niecTBa HU(pPoBOro CUrHaja HaJl aHAJIOTOBBIM. 3a4eM HY>KHA MOYJISILIMSL.

7. MuoroypoBHeBas nudposas manunyauusi. QPSK, 8-PSK, QAM.

8. lemonynsauus HUPpoBbIX curHainoB. [IpuHIun paboTel KOrepeHTHOTo npueMHuka. CorjiacoBaH-
Hasi pUIbTpaLys.

9. KogupoBanue uctounuka nuHpopmanuu, n30btounocts nHpopmanuu. Koasr Xadpdmana, Jlem-
nena-3uBa.

10. IIpomyckHasi cmocoOHOCTh KaHana. DHTponus. M30eiTounocts curHana. [Ipunnum paboTs
MPEG.

11. [TomexoycToiiunBoe konupoBanue. JInnelHble 6s10uHbIe KOABL. [IpUHIINMIT KOOUPOBAHUS U JIEKO-
nupoBanus. [IponsBonsiias u nposepoyHast MaTpuibl, cHHApoM. Koabl XaMMuHra.

12. Yonotuenue kanasioB (FDMA, TDMA, CDMA). Ilpunuun paboTel 1 XapaKTEPUCTUKH CUCTEM
yIioTHeHus kaHanos. [lemonymsauus FDMA, TDMA, CDMA.

13. Ilpumeps! cuctem nepenaun uHpopmaiui. CoTOBbIE CUCTEMBI, IPUHIIUI PAOOTHI.

14. TIpumeps! cucteM nepenaun uHpopmanuu. Cuctemsl r1o0anbHOM HaBUT AU, TPUHIMIT pado-
THI.

15. Mogens OSI. YpoBHU npencTaBieHust MOJIENH, (PYHKIIMM YPOBHEH, IPUMEPHI IPOTOKOJIOB.

16. Cetu. Tononoruu cereit. [lonyaymiekcHas cBa3b. OJHOPaHTOBbIE CETH, CETU KIMEHT-CEPBEP.

17. Cetu Ethernet. Crannaptel Ethernet (nasibHOCTB CBSI3U, CIIOCOOBI KOIMPOBaHMUS, CKOJIBKO Iap
HeoOXxouMo i nepenaun). Buibl BUTOM napsl.

18. Ethernet kanp. Onucanue hopmara kKaapa u Bcex nojiei. Bupl puzndyeckoro KonupoBaHus Ha
kaHajabHOM ypoBHe. Ctannaptel 100Mb u 1 Gb.

19. IIpotokon STP, mpuniuns! padotsl. Buptyansusie LAN (VLAN).
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20. Crpyktypa IPv4 nakera. [Tons u ¢naru. KnaccoBast u GeckinaccoBas anpecanus. CiryxeOHbIe
IP anpeca. Macka cetu u npedukcHas 3amuch. Kak npoucxoaut npodnenue IP maketoB Ha kaapsl. [IpoTo-
koiael NAT, DHCP.

21. IIpotokon IPv6. Ctpyktypa nakera, mosst u ¢iaru. [Ipuuuasl BHEeApEeHHs. 3ape3epBUPOBAH -
Hble apeca. CokpamieHHble criocoOsl aapecanuu. Otauuus ot [Pv4.

22. MapmpyTtu3anus, cTaTideckasl U JUHAMH4YecKasi, Kiaccudukamnus. BHyTpeHHHE W BHEIIHUE
MPOTOKOJIBI JUHaMU4eckoi Mapuipytuzanuu. [Ipotokon OSFP, npuHuumns! paGoTsl.

23. IIporokon DNS. KmntoueBbie Tepmunbl. CtpykTypa cetu DNS. Xapakrepuctuku DNS. Tumbt
DNS cepgepos. [Ipsimoit u oOparusiit DNS 3anpoc. Tunsl pecypcHbIx 3amuceii. banancupoBka Harpy3ku
¢ momo1er DNS.

24. AktuBHOE ceTeBoe obopynoBanue. Knaccugukas, Ha Kakux YpoBHAX paboTaeT, pyHKIHH.

25. IIpoTOKOIBI MPHUKIATHOTO YPOBHS, BUIBI U (DYHKIIUH, TPUMEPHI TPOTOKONIOB. [TouToBBIE TIPO-
TOKOJIBI.

14.1.3. Tembl KOHTPOJILHBIX PadoOT

" 1. Mogens OS], HanuuuTe ypoBHH MOJENH, (POPMAT JAHHBIX, IPOTOKONBL. Y IPOTOKOIOB HE0O-
XOIMMO paciM(poBaTh Ha3BaHUE U yKa3aTh HazHaueHue. 2. CyTb npotokona STP. Hackonbko yacTo ciny-
YalOTCs KOJUIM3UU NpH ayriiekcHou cBszu? 3. 3akoauposarh coodmenue 1011 0101 cnenyrommmu koaa-
Mu: Manuectepckuil koa, bunomsipuelii umnynscHblil ko, MLT-3, 2B1Q 4. Hanumure macky ans jo-
KaJIbHOM CETM M3 25 KOMIIBIOTEPOB B JECATHYHOM W JBOMYHOM Buae 1. [laiite omnpeneineHue
MOJYJISLIUN/MaHUIYISIIUH. 3a4eM HYXHa MOAYIIMA? u300pazute (Ha30Byr0 MAaHUITYJIIMIO JJIS1 CUTHANA
01011101010. 2. OcHoBHBIE XapaKTEpUCTUKHU JUHUH cBs3U 3. CyTh BpEMEHHOIr0 pa3/ieieHus KaHaioB. B
KaK{X CHCTeMax mepenaun uHpopmarun npumensercs. 4. [IpeacraButh npouecc KOAUPOBAHUS UCTOUHH -
ka o merony Xaddmana. 5. 3akoauposats coodmenne 1010 komom Xommunra (7, 4). Beraucnuts cuH-
apom ¢ i coobmenust 1001011, 3akoaupoBanHoro kogoM XsMMmuHra (7, 4), mpu HOMOIIY POBEPOYHOM
MaTpulpl. Eciiu ecth omunbka B IpUHATOM COOOLIEHUH, TO BhIABUTE €. 6. [lepeuncinTe UCTOYHUKHU MO-
MeX B KaHajie nepegaun JaHHbIX. OT KakuX napaMeTpoB 3aBUCUT IPOITYCKHAsi CIOCOOHOCTh KaHaia?

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanus ClIEKTPOB aMIUIUTYIHO-UMITYJIbCHOM U IIUPOTHO-UMITYJIbCHON MOIYJISALIAN.
YacToTHO-(ha30Bast MOAYISALMS U AEMOTYJIALHS.
[Tomexo3amumaronye Koapl 1 MEXaHU3Mbl H30bITOYHOCTH.
MHorokaHajabHble CUCTEMBI IIEPEIAUH TaHHBIX.
JIuneliHOe npeaCcKa3aHue IPU aHAJIN3€ PEYEBOT0 CUTHAJIA.
IP-ceTn n mapupyrusanus.
Cucrema TOMEHHBIX HMEH.
DNEeKTpOHHAs MOYTa.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne nucTaHIMOHHBIX TECTOB, | [IpemMylecTBEHHO TUCTaHIIMOHHBIMU
OTOPHO- KOHTPOJIbHbIE Pa0OTHI, MUCbMEHHBIE METOJaMH
JIBUTATEJIBHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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