MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKU PO

denepanbHOE rocyIapcTBeHHOE OI0IKeTHOE 00pa30oBaTe/IbHOE YUpeKIeHe BbICIIEro
o0pa3oBaHus

«TOMCKUHN TOCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YIIPABJIEHMA 1 PAJJMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
[TpopekTop no yueOHoM padboTte
I1. E. Tposn
« _» 20 r

PABOYAS [TPOTPAMMA YYEBHOM JTUCIATIIMHEBI
CeTH ¥ TEIEKOMMYHHKALMHU

YpoBeHb OCHOBHOM 00pa3oBareiibHON porpaMmbl: bakasaBpuar
Hanpasnenne MMOJATOTOBKH (crlenmaabHOCTB): 09.03.01 Nudopmaruka ) |
BbIYNCJIUTEIbHAS TEXHUKA
[Tpodunb: CucreMbl aBTOMATU3MPOBAHHOTO TPOEKTHPOBAHMS
dopma o0yueHus: OUHAast
@akynereT: PBC, ®aKyabTeT BHIYMCJINTEIBLHBIX CHCTEM
Kadenpa: KCVYII, Kadeapa KOMNOBIOTEPHbBIX CHCTEM B YHOpPaBJIeHHMH U
NPOEKTUPOBAHUM
Kypc: 4
Cemectp: 7
VYuebnsiit ian Habopa 2016 rona
Pacnpenenenue pabouero BpeMeHU

No Busl yueOHOI nesTenbHOCTH 7 cemecTp Bcero Enuanier
1 Jlexnuun 20 20 JacoB
2  JlabGopaTopHbIe 3aHATHUS 34 34 4acoB
3 Bcero aymuTopHBIX 3aHATHI 54 54 4acoB
4 CamocTtosiTenbHast paborta 54 54 4acoB
5 Bcero (6e3 3x3aMeHa) 108 108 4acoB
6  IlomroroBka u cmaya dK3aMeHa 36 36 4acoB
7 OO6mas TpyI0eMKOCTh 144 144 JacoB
4 4 3.E

DK3aMeH: 7 ceMecTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 17 ot « 13 » 4 2016 1

JIUCT COTTTACOBAHUM
PaGouas mporpamma cocTaBieHa C yderoM TpeOoBaHuit ~ DemepaabHOTO
[ocynapcTBeHHOrO 00pa30BaTeNbHOTO cTaHAapTa Bbiciiero oopazoanus (GI'OC BO) no
HarpasjeHHuio moaroroBku (crenuanbHocTu) 09.03.01 MHpopmarruka U BeIYUCIUTEIbHAS
TexHuKa, yrBepxkaeHHoro I[Ipukazom MunoOpunayku Poccun ot 12.01.2016 Ne 5,
paccCMOTpeHa M YTBEpXKJEHAa Ha 3acelaHud Kadeapbl «  » 20,
npoToKoJI No

Pazpaborunku:

c.H.c. JIUKC, noueHr kad.
KCVII Kokonos A. A.

3aBeayronuii 00ecrednBaroIeit
kad. KCYII [Iypeirus O. A.

Pabouass mnporpamMma coracoBaHa ¢ (pakynbTeToM, HOpoQUIUpYIOLIEd H
BbIIyCKaroIel kadeapaMy HanpapIeHUs! IOATOTOBKY (CIIEUUaIbHOCTH).

Hexan ®BC Ko3znosa JI. A.

3aBenyronuii npodunupyromen

kad. KCYII [lypeirun FO. A.

3aBeqyIOIIUI BBIITYCKAIOIIEH

kad. KCYII [lypeirun FO. A.
OKCHepThI:

npodeccop kad. KCYII 3t036K0B B. M.
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1. leau u 3a1a4u AMCIHUILIHHBI

1.1. Hean aucuMninHbI
OOyueHue  OCHOBaM  IIPOCKTUPOBAHUS  TPOBOJHBIX U OECIPOBOIHBIX
TEJIEKOMMYHHUKAITMOHHBIX CETEH.

1.2. 3agaum TUCHUIIINHBI
— B pesynbrare n3ydeHus IUCHMUILUIMHBI CTYEHTHI JOJKHBI:;
— OcBouTtb 0a30BbIC MMOHATHUS TEOPUH HHGOPMAITUH;
— YMeTh OCYHIECTBISATh PACUET U MPOCKTUPOBAHUE TEICKOMMYHUKAIIMOHHBIX

— 3HaTh OCHOBHBIE IIPOTOKOJIBI pa0OTHI COBPEMEHHBIX CETEH;
— YMeTb pa3zpabarbiBaTh MIPOTOKOJIBI HH()OPMALIMOHHOTO B3aUMOACHCTBUS;
— Peanu3oBbIBaTh pacnpeeieHHbIE U KJIACTEPHBIEC BHIYUCIUTEIBHBIE CUCTEMBI;

2. Mecto jucuuniimHbl B cTpykrype OOIl
Hucunmnaa «Cetu u TenekommyHukauuuy (b1, Juciunmuuer (momynu)) Bl.
Jucruminasl (MoyiIM) Mpo¢deCCUOHATBFHOTO IUKIA 00s3aTeNbHBIX TUCIIUILIVH.
[IpenmecTBylonuMy  TUCHUIIUHAMY, (QOPMHUPYIONIUMU  HadaJlbHbIE 3HAHMS,
SABJISIFOTCS CIEAYIOIINE JUCUUIUIAHBL OnepalluOHHbIE CUCTEMBI, OCHOBBI AJIEKTPOTEXHUKU
u anekTpoHuku, Opranuzanusa 9BM u cucrem.
[TocnenyromuyMy TUCHUIUIMHAMU SIBJISIIOTCSL: .

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHMA IMCLUIINHBI

[Tpouecc wu3y4yeHHs] IOUCHMIUIMHBI HampaBieH Ha (POPMHUPOBAHUE CIIEAYIOLIUX
KOMIIETECHIINMN:

— OIIK-3 Cnoco6HocTh pa3pabarbiBaTh OM3HEC-TUIAHBI U TEXHUYECKUE 3aJaHUs
Ha OCHAIllEHWE OTAEJIOB, JabopaTopuii, O(PUCOB. KOMIBIOTEPHBIM M CETEBBIM
000py/I0OBaHUEM. ;

— ITIK-2 CnocobHocTh pa3pabarbiBaTh KOMIIOHEHTHI amnapaTHO-TIPOTrPaMMHBIX
KOMITJIEKCOB M 0a3 JaHHBIX, HCIOJb3Ysl COBPEMEHHbIE MHCTPYMEHTAJbHBIE CPEACTBA U
TEXHOJIOTUY ITPOTrPaMMUPOBAHMSL.;

— TIK-3 Cnoco6HOCTh 0O0OCHOBBIBATH MPHUHUMAEMBIE MPOCKTHBIC PEIICHHUS,
OCYLIECTBIISATh MOCTAHOBKY U BBINIOJHATH SKCIIEPUMEHTHI O MPOBEPKE UX KOPPEKTHOCTU U
3p(HEKTUBHOCTH. ;

B pe3ynprare uyyeHus: JUCHUIUIMHBI CTYIEHT JOJIKEH:

— 3HAaThb OCHOBHBIE ATamnbl pPa3padOTKU BBIYUCIUTENBHBIX CETEH, OCHOBHBIC
YCTPOWCTBA M HIPOTOKOJBI,  TEOPETUYECKHME  OCHOBBI  APXUTEKTypHOM U
CUCTEMOTEXHUYECKON OpraHM3ali BBIYMCIHMTEIBHBIX CETEH, IOCTPOEHUE CETEBBIX
MPOTOKOJIOB, AJTOPUTMbl MapIIPyTU3allud ba3oBble MOHATUS TEOpUU HHPOPMALIHH,
00O0OIIEHHYIO CTPYKTYPHYIO CXEMY CHCTEMBI Mepeaayn nHGopMaum, aHajaoro-uudponoe
npeoOpa3oBaHue, OCHOBHBIE BU/bI MOAYJISLIUN/MAaHUTYIISILIUM, BUBI CII0KHON MOJYJISIIUH
(QPSK, QAM), Merompl KOAMPOBAHUSA W AITOPUTMBI CKaTUs WH(OpMAIMKM, OCHOBBI
TEOPUH T[OMEXOYCTOMYMBOIO  KOIWPOBAHMUS, METOAbl MHOXXECTBEHHOIO JIOCTYMA.
OcHoBHBIE TIpeoOpa3oBaHUsl CUTHAlda B CHUCTEME Mepenaud HUHQOpMaluu, CTPYKTYpY
COBPEMEHHBIX MPOBOJHBIX U OECHPOBOAHBIX CHUCTEM Iepenadyd HMH(OpMaiuu, yciaoBHUs
pacnpoCTpaHEeHUs] CUTHaja B 3aBUCMMOCTH OT YacTOTHOTO JMana3oHa, TEOPETHYECKUE
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CBEJICHUS O CKOPOCTU PacHpOCTpaHEHUs MHPOPMAIMH OT Pa3IU4HbIX (HAaKTOPOB (YPOBEHD
IIyMa, I0JI0Ca CUTHANA U T.I1.)

— yMeTb BbIOHpaTh, KOMIUIEKCHUPOBATh, J3KCILUTyaTUPOBaTb U pPa3pabaTbIBaTh
OPOrpaMMHO-AIIIapaTHbIE  CPEACTBA B CO3/aBAEMbBIX  BBIYMCIMTEIBHBIX U
MH(POPMAIIMOHHBIX CUCTEMaX, U CETEBBIX CTPYKTypaxX. aHaJIU3UpOBaThb M IOHUMATb
CTPYKTYPHYIO CXEMy CHCTEMBbI Iepenaud HWHGOpMalUU, OCYILIECTBISATh pacueT M
MIPOCKTUPOBAHUE  TEICKOMMYHUKAlIMOHHBIX  CE€T€d  Ha  CTPYKTYPHOM  YpPOBHE,
pa3padarbiBaTh OTIENbHbIC IPOrpaMMHO-aIIapaTHbIE MOJTYJI! VTS
TE€JIEKOMMYHUKALIMOHHBIX CHCTEM, HCIIONb3yd COBPEMEHHBIE YCTpPOICTBA 0OpabOTKH
uHpopMmaruu u crnenuanuzupoBannbie CAIIP. ananusupoBaTh Tex3ajaHue Ha MpeaIMET
BOBMO)XHOCTH ~ €r0  peajJh3aluud, BbhIOOp THIIA KaHaja CBSI3H, OCYLIECTBISTH
MIPOEKTUPOBAHUE, MOJECIMPOBAHUE M PACUET CUCTEMBI CBSA3H, BBIIOIHATH SKCIIEPUMEHTHI
0 MPOBEpKE PabOTOCIIOCOOHOCTH CHCTEMBI CBS3H.

— BJaJeTh HaBbIKAMU I[010Opa HEOOXOAMMOIO CETEBOro  00OpYIOBaHUS,
HaBbIKAMH KOH(UI'ypUPOBaHHUS JIOKAJIbHBIX CETEH, pealn3allid CETEBBIX INPOTOKOJIOB C
IIOMOILBIO IIPOIPAMMHBIX CPEICTB HAaBBIKAMU AHAJIN3a COBPEMEHHBIX CHCTEM IEpeNadd
nH(pOpMaMU Ha YPOBHE CTPYKTYPHOH CXEMbl, HAaBbIKAMH MOJAEIUPOBAHUS U Pa3pabOTKU
OTHENbHBIX MOAYJIEH TEIEKOMMYHUKALIMOHBIX CHUCTEM (KOAMPOBaHUSA, OOpabOTKH).
HaBbIKAMHM BbIOOpa M OOOCHOBaHHS MPOEKTHOIO pEUIEHUS Ha OCHOBE TEX3aJaHus,
coBpeMeHHbIMU CAIIP m mporpaMMHOro-anmaparHbIMA KOMIUIEKCAMH Ul PEaTU3aluu
CUCTEMBI CBSI3U, HABBIKAMU BBINOJHEHUS SKCIIEPUMEHTOB IO OLIEHKE PabOTOCIOCOOHOCTH
CUCTEMBI CBSI3U.

4. O0beM TUCUMILTHHBI U BUABI Y4e0HOI padoThI
OOmasi TPyIOEMKOCTh AUCHUIUIMHBI COCTaBISIET 4 3aU€THBIX E€OUHULBI H
npeacTaBieHa B Tabmure 4.1.
Tabnuma 4.1 — TpyA0€MKOCTb TUCHUILITUHBI

No Bupel yueOHOI nesTenbHOCTH 7 cemecTp Bcero I 2910%080%00051
1 Jlexnuun 20 20 JacoB
2  JlabGopaTopHbIe 3aHATHUS 34 34 4acoB
3 Bcero aymuTopHBIX 3aHATHI 54 54 4acoB
4 CamocTtosiTenbHast paborta 54 54 4acoB
5 Bcero (6e3 3x3aMeHa) 108 108 4acoB
6  IlomroroBka u cmaya dK3aMeHa 36 36 4acoB
7 OO6mas TpyI0€MKOCTh 144 144 4acoB
4 4 3.E

5. CoaeprkaHue TUCHMILIMHBI

5.1. Pa3aennl AMCHMILIMHLI M BUABI 3aHATHI
Pa3znenpl qucUIIMHBL ¥ BUBI 3aHSATHN MPUBEICHBI B TabmuIe 5.1.
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Tabnuia 5.1 — Pa3geinsl IUCHUIUIMHBI Y BUIIBI 3aHITUIA

< M L
— Q =
= 5 3 5
o 9 x >
'z o e 5
: = 3 & i
= 2 o aa <)
No  HaszBanusd pa3nenoB JUCHUILIMHBI g a 5 < s,
= S = 5 S
< o p= =
(o = [a5] jast
o) Q 9 O
O Q < =
< = ) O
ST
= g
1 ®usnyeckue NPUHLIHUIBI TOCTPOECHUS 6 12 26 44 OIIK-3, TIK-
CHUCTEM TEIICKOMMYHUKAIIUN U CETEU 2, IIK-3
2 becnpoBonHbIe CUCTEMBI MTEpEIavH 4 6 1 11  OIIK-3, TIK-
uHpopmaru 2, T1IK-3
3 Kiaccuduxkanus ceTeit u Mozenb ux 2 0 1 3 [1IK-2
B3aHUMOCHCTBUS
4  JloxanbHbIE BEIYUCIUTEIILHEIC CETH 6 12 21 39  OIIK-3, IIK-
2, IIK-3
5 ImobGanbHBIC BEIUMCIUTEILHBIC CETH 2 4 5 11  OIIK-3, IIK-
2, IIK-3
Hroro 20 34 54 108

5.2. Copepxxkanue pa3aesoB JTUCUUILIMHBI (110 JIEKIHMAM)

Coneprxanue pa3faenoB TUCIUIUINH (TI0 JISKIUSM ) PUBEICHO B Tabmuie 5.2.
Tabnuua 5.2 - Conepkanue pas3eaoB JUCHUIUIAH (10 JEKIIHIM)

No Ha3zBanus paznenos

1 ®wuznyeckue NPUHLIUIIBI
MTOCTPOEHHUS CUCTEM
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7 ceMmecTp

Conepxanue pa3iesion
JTUCUUTUIMHBI 10 JEKIHUSIM

[TonsTHs cUrHAIA, €TO CHEKTP.
CBs13b MOJIOCHI IPOITYCKaHUs U
TEJICKOMMYHUKALUA U CETe  CKOPOCTH IIepenayu
uHopmanuu. O600IIeHHAS
CTPYKTypa CUCTEMBI CBSI3HU.
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2 becnpoBomHBIE CUCTEMBI
nepenayn HHpopMaluu
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[ToHATHE NPOBOAHBIX U
OECIPOBOIHBIX CUCTEM. 3a4ueM
HYyXHa MonyJsanus. Buabl
aHajoroBor monyasuuu (AM,
UM, ®M). Ludposas
MaHUMIYJISIUS, IOHATHE
KoMILIekcHoro curiana (BPSK,
QPSK, QAM). XapakTepucTuku
MIPOBOAHBIX JINHUMU.
CIyTHHKOBBIE KaHAJIBI.
PannokaHnasnsl 1 COTOBBIE
cUCTeMBI CBsI3U. ONTHYECKHE U
uH(}paKpacHbIC JIUHUH CBSI3U.
BinstHue momex Ha cUCTEMY
nepenayr uHpopMauu. Buibl
1rymMa, crnocoObl O0pBOBI.
CrocoObl KOHTPOJIS
MPaBUWIBHOCTH UH(OPMAIIUH.
KoppekTtupyroniue KoJbl, KOAbI
Xsmmunra, Puga-CoaomMoHna.
CxpamOnuaT. KonmuecTBo
UH(}OpMAIMKU U SHTPOIIHSL.
AJITOPUTMBI CKaTUSI JAHHBIX, KO
Jlemniena-3uBa. B3anmocss3b
CKOPOCTH MEpeIavn
uHdOpMAIIIH, TOJIOCHI
MPOMYCKAHUS U IIyMa.
MHOXECTBEHHBIN TOCTYII
(4acTOTHOE, BpEMEHHOE, KOJI0BOE
paszeneHrue KaHajaoR),
texHonorust OFDM.

[IpyHIMTBI TOCTPOCHUS
COBPEMEHHBIX OE€CIPOBOIHBIX
CUCTEM Nepeayn nHpopmamm.
Monewmsl. Pacnipenenenue
YaCTOTHBIX JUANA30HOB.
[IpuHIUIIBI TOCTPOEHUS
pPaIUOpEIICUHBIX JINHUM CBSI3H.
[IpuHIUIIBI OpraHU3alnuy CETEN
COTOBOM CBs3U. ba3zoBas cranius,
30Ha NOKpbITHS. [IoKoNIEeHNA
COTOBBIX ceTei, [ IpuHIHIBI
poymuHra. Cuctemsl mo0anbHON
HaBUTAIUH, BUJIBI,
KJ1accu(ukanust CUCTeM
HaBUTallUU, CUCTEM CITyTHHKOBOM

OIIK-3,
[1K-3




3 Kuaccuduxkarus cereit u

CCTH

CCTH

MOJEJh X B3aUMOIEHUCTBUS

4 JIoKanbHBIC BRIYUCIUTEIIHLHBIC

5 I'moGasibHBIE BEIYUCIUTEIBHBIE

cBsi3u. CTpYyKTypa CUCTEMBI
r100aJbHON HABUTALIMH.
[TpuHIMIIBI ONIpeneneHus
KOOP/IMHAT.

Knaccudukarus
UH(GOPMAITMOHHBIX CETEH.
Cnoco0sl kommyTanuu. Cetu
OJHOPAHTOBBIE U KIMEHT-CEPBEP.
Tonosioruu cereii. YpoBHH U
npoTokoibl Mozenu OSI.

PU3NYECKUN YPOBEHb
BBIYMCIIUTEIBHBIX cETEN. MeTo b
nocryna. Jlyrmiekc u
nonynymiekc. Pusndyeckoe
KOJINPOBaHHUE,
CaMOCHHXPOHU3UPYIOIIUECS
KOZIbl, MaH4yecTepcKoe
koaupoBanue, MLT3, 2B1Q.
BBICOKOCKOPOCTHBIE JIOKAJIBHBIE
cetu. Texnonorus Ethernet,
ucTopusi BOSHUKHOBEeHUs. Kanp
Ethernet. Buras napa,
pazHoBugHoCcTU. 100 Mbit
Ethernet, mpuxiumne! paGboTHI.
Gigabit Ethernet, npuHUUIbI
paboTtsl. [lanpHeliiee pa3BuTue
texnosioruu Ethernet. ®yHkmm
CETEBOr0 U TPAHCIIOPTHOTO
ypoHei. [Ipotokonsr TCP/IP.
IIporokoisl ypoBHe. [P-anpec,
Joruyeckas u puznyeckas
anpecanua. Macka noJiceTu.
[TpoekTrpoBaHue JOKATbHBIX
CETeH.

AJITOPUTMBI MAPUIPYTU3ALIUH.
Anpecanus B Internet.
[mobanbHas v TOKaIbHas
Mapuipytuzanusi. BuptyaibHbie
cetu. Knaccudukanus ceTeBbIxX
YCTPOMCTB (KOMMYTATOPHI,
MapuIpyTU3aTopbl, ONTHYECKHE
yCTpoKcTBa), GYHKIUH,
npuMenenue. CTpykTypa u
nH(OPMAIIMOHHBIE YCITYyTH
TEPPUTOPUAIIBHBIX CETEH.

[1K-2

OIIK-3,
[1K-2,
I1K-3

OIIK-3,
[1K-3
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[IpoTokosnsl (aitioBoro oomMeHa,
AIIEKTPOHHOM MOYTHI,
JTUCTAHIIMOHHOTO yIPABJICHHS.

Hroro 20

5.3. Pa3jesibl AUCHUMILUIMHBI U MEKIMCIUILINHAPHBIE CBA3M ¢ 00eCeYnBAKIIMMU
(mpeabIAyIIIMM) U 00ecre4YuBaeMbIMU (MOCJIETYIONIMMHA) TUCHUAITIAHAMHA
Paznenpl OUCHMIUIMHBI M MEXKIUCHUIUIMHAPHBIC CBS3M C  00€CHEYMBAIOIIMMHU

(TpenpIaymuMn) U 0d6ecreduBaeMbIMU (TIOCIEAYIOIIMMHI) TUCITUIIIMHAMHU TIPEACTaB-JICHBI
B Ta0ume 5.3.
Tabmuna 5.3 - Pa3aensl IUCHUIUIMHBL U MEXTUCIUIUTMHAPHBIC CBSA3H

Ne pa3aciioB I[&HHOﬁ JAUCHUITIINHBI, OJIA
KOTOPBIX HCO6XOI[I/IMO N3Yy4YCHUC

No HaumenoBanue JTACIIUILINH 06eCHqu’IBa}0HII/IX 1 00ecreunBaeMbIX
JTUCIUIIINH
1 2 3 4 5
[IpenmiecTByromMeE TUCIUIIIINHBI

OnepauHOHHLIe CHUCTEMBI + + +
OCHOBBI NEKTPOTEXHUKHU U + + N
ANEKTPOHUKH

3 Opranuzanus 9BM u cucrem + + +

5.4. CooTBeTCcTBHE KOMIIETCHUUI, OPpMUPYEMBIX NIPU U3YyYCHUH JUCUUILINHBI, H
BU/I0B 3aHATHI
CooTBeTcTBUE KOMIETEHIIUN, (POPMUPYEMBIX MPU U3YUEHUU AUCHUILIIMHBI, U BUJIOB
3aHATHI MpecTaBiIeHo B Tadnuie 5.4
Tabnuma 5. 4 — CoOTBETCTBHME KOMIIETEHIIMA M BUIOB 3aHATUN, (POPMUPYEMBIX MpU
W3yYCHUU JUCLUILIMHBI

Bugsl 3aagaTuit

®opmMBbI KOHTPOJIA

Komrmerenmm
Jlekun

JlaGopaTopHbIe 3aHATHS

CamocTrosiTenpHas pabora
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OIIK-3 +

[1K-2 +

KonTtponbHas pabora,
KoHcnekT caMonoaroToBkw,
3amuTa otyeTa, OTYET 110
nabopaTtopHoii padore,
Komnonent
cBOEBpeMeHHOCTH, Onpoc
Ha 3aHATHIX

KontponsHas pabora,
Koncnekr caMonoaroToBKy,
3ammTa otuera, OTYET 110
nabopaTropHoi paboTe,
KomnoneHnt
cBOeBpeMeHHOCTH, Orpoc
Ha 3aHIATHUIX

I1K-3 +

KonTponbhas pabdora,
KoHcrekT caMonoiroToBKH,
3amura otuera, OTUET 110
nabopatopHoii pabore,
KomnoneHt
CBOEBpeMeHHOCTH, Ompoc
Ha 3aHATHAX

6. UnTepakTuBHBIE MeTOABI U GOPMbI OPraHU3alUU 00yUYeHUSA

He nmpenycmorpeno PYII

7. JIabopaTOpHbIA NPAKTUKYM
Conepsxanue 1abopaTopHbIX padOT npuBeAeHO B Tadmuie 7.1.
Tabnuma 7. 1 — Conepxanue 1a00paTopHbIX padboT

e
[¥a)
=
= g
3 o
2 =
S =
S o
ConeprkaHue 1ab0paTOPHBIX S S
No Ha3zBanus paznenos S8 S
0
pador Sy =
~ =
-
5 5
— =
2
~
7 ceMmecTp
1 ®usuyeckue NPUHIUIBI HccnenoBanus CIeKTPOB 4 TIK-2,
IIOCTPOEHUS CUCTEM aMILUIMTYIHO-UMITYJIbCHOU U [1K-3
TEJICKOMMYHUKALMA U CETe  MIHUPOTHO-UMITYJIbCHOMN
MOIYJISIITU Y.
2 ®uznueckue MPUHIUIBI YacToTHas, ¢pazoBast MOIYISALUS U 4 TIK-2,
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MOCTPOCHUS CUCTEM
TEJICKOMMYHUKALIUK U CETEN

JIEMOIYJISITHS.

I1K-3

9. CamocrosiTesibHas padoTa
Bunel camocTosTenbHOM pabOThI, TPYIOEMKOCTh U (OPMUPYEMbIE KOMIIETEHIIUU
npencTaBieHbl B Tadbmuue 9.1.

3 ®usnueckue NPUHIUIBI [Tomexo3amumaroime Koapl U 4 TIK-2,
MOCTPOEHUS CUCTEM MEXaHU3MBI U30BITOYHOCTH. [1K-3
TEJICKOMMYHUKAILIUN U CETEN

4 BecnpoBOAHBIE CUCTEMBI MHoroxkasajabHbIE CUCTEMBI 6  OIIK-3,
nepenayr nHGopMaIuu nepeaavn JaHHbIX. [1K-2,

I1K-3

5 JlokanpHble BuMcauTENbHBIE |P-ceTn n MapiipyTu3anus. 6 OIIK-3,

CEeTH [1K-2,
I1K-3

6 | JlokampHbIE BEMUCIUTENBHBIE CHCTEMA TOMEHHBIX UMEH. 6  OIIK-3,

CEeTH [1K-2,
[1K-3
7 TI'moGanbHBIC BRIUUCIUTEIbHBIC OJIEKTPOHHAS IOYTA. 4  OIIK-3,
CeTH [1K-2,
[1K-3
Hroro 34
8. IlpakTnyeckue 3aHATHS
He npenycmorpeno PYII

Tabmuma 9.1 - Buaesl caMOCTOSTENBHOM pabOThl, TPYAOEMKOCTb U (HOPMHpPYEMbIE
KOMIICTCHITUH
o]
3
=
B
g 9
= =
Buibl o &
o = f=t
No  HaszBanus paznenoB  caMOCTOATENbHOU X Z DopMBbI KOHTPOJIA
paboTHI = =
- o
Q ]
5 5
= =
2
~
7 cemecTp
1 becnpoBojHbie [TpopaboTka 1 OIIK-3, Omnpoc Ha 3aHATUAX
CHUCTEMBI IIEpeaYd  JIEKIIMOHHOTO IK-3
uHbOpMaIH Marepuana
2 ®dusuyeckue [IpopaboTtka 2 TIK-2, Ompoc Ha 3aHATHSX,
TIPUHIIUATIBI JIEKITUOHHOTO IIK-3  KoHTpombHas pabora
CornacoBaHa Ha noprane N¢ 607 10



MOCTPOCHHUSI CUCTEM  MaTepualia
TEJIEKOMMYHUKALIUIA
U ceTen
3 I'moGanbHbIe [IpopaboTtka OIIK-3, Omnpoc Ha 3aHATHSIX
BBIYHCIIUTEIILHBIC JICKIIMOHHOTO [1K-3
CeTH Marepuana
4 JlokanbHbIC [TpopaboTtka OIIK-3, Ompoc Ha 3aHITHSIX,
BBIYUCITUTEIbHBIE JIEKITUOHHOTO IIK-2, KoHntponbHas pabora
CeTu Marepuana ITK-3
5 Kiaccudukanus [TpopaboTtka I[IK-2  Omnpoc Ha 3aHATHAX
CETEeN U MOJENb UX  JICKIHOHHOTO
B3aUMOJICVCTBUS Marepualia
6 dusuueckue OdopmiteHre 0TYETOB OIIK-3, Ortuer no
TIPUHIIUATIBI 110 JTabopaTOpHBIM [IK-2, naGoparopHoii
MOCTPOEHHUS CUCTEM paboTam I[IK-3  pa6ote, KommoneHT
TEJICKOMMYHUKAIIUA CBOEBPEMEHHOCTH,
U ceTen 3ammTa oTyera
7  ®dusunyeckue OdopmiieHre 0TYETOB [IK-2, Ortuer no
MPUHLIHTIBI 10 JIabOpaTOPHBIM [IK-3  maGoparopHoit
MOCTPOCHHUSI CUCTEM  paboTam pabore, KommnoneHT
TEJICKOMMYHUKAIIUA CBOEBPEMEHHOCTH,
U ceTen 3ammura oT4era
8 @wusnueckue OdopmiieHre 0TYETOB [IK-2, Ortuer no
IIPUHLIATIBI 10 JIaDOpaTOPHBIM [IK-3  maGopatopHOit
MOCTPOCHHS cUCTeM  paboTam pabore, KommoneHT
TEJICKOMMYHHUKAITHIA CBOEBPEMEHHOCTH,
U CeTen 3ammura oTyera
9 Owusuyeckue OdopmiieHre 0TYETOB [IK-2, Ortuer no
IIPUHLIATIBI 10 JIabOpaTOPHBIM [IK-3  maGopatopHOit
MOCTPOEHHUS CUCTEM paboTam pabote, KommoneHT
TEJICKOMMYHUKAIIUA CBOEBPEMEHHOCTH,
U ceTen 3ammuTa oTyera
10 TI'mobGanbHbIE OdopmiieHre 0TYETOB OIIK-3, Oruer no
BBIYUCIIUTEIbHBIE 10 JIabOpaTOPHBIM [IK-2, maGoparopHoit
ceTu pabotam I[IK-3  pa6ote, KomnoneHt
CBOEBPEMEHHOCTH,
3ammuTa oTyera
11 JloxanbHble OdopmiieHre 0T4ETOB OIIK-3, Oruer no
BBIYHCIIUTEIbHBIC 10 JIabOpaTOPHBIM [IK-2, nmabGoparopHoit
CeTH paboram [IK-3  paborte, Komnonent
CBOCBPEMEHHOCTH,
3ammura oTyera
12 JlokanbHble OdopmiieHre 0TYETOB OIIK-3, Oruer no

CornacoeaHa Ha noptane Ne
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BBIYUCTUTEIbHBIE 10 JTabopaTOpHBIM [IK-2, naGoparopHoii
ceTu pabotam I[IK-3  pabote, KommoneHT
CBOEBPEMEHHOCTH,
3amuTa oTuera
13 [TonroroBka Kk 36 DK3aMeH
DK3aMEHY
14 ®usnueckue [Toaroroska k 8 [IIK-2, Koncnoekr
MIPUHLHAIIB KOHTPOJIbHBIM [1K-3 CaMOITIOATOTOBKH,
MOCTPOCHHSI CHCTEM  paboTam Ompoc Ha 3aHATHUSX,
TEJIEKOMMYHUKAIUH KonTposnbnas pabora
U ceTen
Bcero (6e3 sx3aMeHa) 54
15 TIloaroroBka K KOHTPOJIBHBIM paboTam 7 OIIK-3, Koncmekr
IIK-2, camMomoAaroToBKH,
[IK-3  Omnpoc Ha 3aHATHSX,
KonTtponbHas padora
Hroro 90

10. KypcoBasi padora

He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJis1 OLlEHKHU YCIIeBAeMOCTH CTYACHTOB

11.1. BajuibHBIE OLEHKH [IJISl 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — banbHbIe OIIEHKH J1 3JIEMEHTOB KOHTPOJIS

DneMeHThl y4eOHOU
NesATETbHOCTH

3amura oTyera

KomMmmouneHnt
CBOEBPEMEHHOCTH

Koncriext
CaMOITOATOTOBKH

KonTtponbHas padora
Onpoc Ha 3aHATHSIX

Otuer no
JabopaTopHO paboTe

DK3aMeH

Hapacraromum
UTOTOM

CornacoeaHa Ha noptane Ne

MaxkcumaneHblii - MakcHuMaIbHbBIN
Oayn Ha 1-yro  Oann 3a mepuon
KT c nauana mexnay 1KT u

cemecTpa 2KT
7 cemectp
2 2
2 2
10 10
8
28 58

607

MakcuMatLHBIN
0amn 3a nepuon,  Bceero 3a
mexnay 2KT mHa cemectp
KOHEI[ ceMecTpa
10
6
2 6
20
2 8
20
30
70 100
12




11.2. Ilepecuyer 0aJ110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[lepecueT 0amioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/CTaBiIeH B Tabnuue 11.2.
Tabnuua 11. 2 — IlepecueT 6anioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU

baniel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcUMaJIbHOM cyMMBbI 6ai1oB Ha naty KT 3)
Ot 70% 1o 89% ot MakcuMaJIbHOM cCyMMBbI OaioB Ha aaty KT 4
Ot 60% 1o 69% ot MakcuManbHOM cymMMbl 6aiioB Ha aaty KT 3
< 60% ot MakcUMaJIbHOM CyMMBbI Oaii1oB Ha naty KT 2

11.3. [Tepecuer cymMMBbI 0a/U10B B TPAAUMLIMOHHYI0 M MEKAYHAPOIAHYIO OLIEHKY
[lepecuer cymmbl OasioB B TPATUIMOHHYIO U MEXIYHAPOIAHYIO OIEHKY
npenacTasiieH B Tabmuue 11.3.
Ta6muna 11. 3 — IlepecueT cymmbl 6AJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymMmma 0ajuios,
Onenka (I'OC) YUYUTBIBAET YCIIEHTHO Onenka (ECTS)
CIAHHBIN DK3aMeH

5 (oTMYHO) (3a4TEHO) 90 - 100 A (OTJIIMYHO)
85 -89 B (ouenb xopor1o)
4 (xoporto) (3a4TeHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpUTEIBHO)
3 (YAOBIETBOPUTEIIHLHO) 65 - 69
(3a4TeHo) 60 - 64 E (mocpencTBeHHo)

2 (HEyZIOBIETBOPUTEILHO)

Hwuxe 60 6amios F (HeynoBJIETBOPUTEIHHO
(HE 3a4TeHO) (neyn P )

12. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0eciedyeHre TN CIIUTIITUHBI

12.1. OcHoBHas JuTEpaTrypa
1. OcHOBBI TOCTpOEHHUST WH(POKOMMYHHUKAIIMOHHBIX CHCTEM U ceTeil: YueOHoe
nocobue / Ilyropkun A. B. - 2016. 156 c. [DnekrponHsiii pecypc] - Pexxum mocryma:
http://edu.tusur.ru/publications/6061, cBOGOIHBIA.

12.2. lonoJiHUTeIbHAS JIUTEPATYypa
1. Bpoiino B.JI. BerancnurenbHbie CHCTEMBI, CETH U TEJICKOMMYHUKAIIMN: y4eOHOE
noco6wue s By30B/ B. JI. Bpoiino, O. I1. Unbuna. 3-e uzn. — CII6.: [Turep, 2008. — 765[3]
c. (Hamnuue B 6ubnnoreke TYCVYP - 1 9k3.)

12.3. YuyeOHO-MeTOANYECKOE TOCOOKME U TPOrPaMMHOe o0ecreyeHune
1. KomyOunckuii B. II., 3BonkoB [I.A., SmmanoB A. B. HudopmannoHnHbie
CUCTEMBI, CETH M TEIICKOMMYHHKAITUU. Y Y€OHO-METOUYECKOE TTOCOOME IO BBHITIOTHEHUIO
nabopatopHbix pabot.. - TYCVYP, kadbenpa KCVYII, 2012. — 142 c. [OnexTpoHHBIH pecypc].
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217
2. Metoaudeckue yKa3aHWs 10 BBITIOJHEHUIO CaMOCTOSTENIBHOW  PabOThI
MpUBEACHBI HA cTpaHuIlax ¢ 4 mo 142 yuebHO-MeToanueckoro nocobus (m. 12.3.1.).
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12.4. Ba3bl JaHHBIX, THPOPMAIIHOHHO CIIPABOYHbIC U MIOMCKOBbIE CHCTEMbI
1. Google.com, yandex.ru

13. MarepuajbHO-TeXHHYECKOe o0ecnedeHue TUCHUIIIMHBI
JIeKUMOHHBIN KJIacC, KOMIIBIOTEPHBIN KJ1acc.
[Tporpammuoe obecnieuenue: MathCAD, Audacity

14. ®oHa OLIEHOYHBIX CPEACTB
@oHJI OLIEHOYHBIX CPEACTB IIPUBEICH B IPUIOKEHUH 1.

15. MeTonnuyeckue peKOMEHAAMH 110 OPraHU3ANMU U3YYCeHHUS AU CHUIITHHbI
be3 pekomeHanui.
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Ipuiaoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU PO

denepajibHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30oBaTeibHOE YUpeskAeHne BbICIIEro
o0pa3zoBaHus

«TOMCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAJINOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXJIAIO
[Ipopekrop o yuebHoil padote
II. E. Tpostn
« _» 20 r

®OHJT OLIEHOYHLIX CPEJCTB I10 YYEBFHOM JUCLIUIIJINHE
CeTH ¥ TEJIEKOMMYHMKALIMHU

VYpoBeHb OCHOBHOM 00pa3zoBaTenbHOM nporpaMMel: bakajsaBpuar

HampaBnenne  moArotroBku  (CHEIUaIbHOCTH): 09.03.01 Hudpopmatuka mu
BbIYNCJIUTEIbHAS TEXHUKA

[Ipodunb: CucreMbl aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS

dopma 00yuyeHUs: oOUHAS

@PaxkynereT: PBC, ®aKyabTeT BHIYMCJINTEILHBIX CHCTEM

Kadenpa: KCVYII, Kadeapa KOMNOBIOTEPHBIX CHCTEM B YIOPABJICHUM WU
NPOEKTUPOBAHUM

Kypc: 4

Cemectp: 7

VYuebnsiit utan Habopa 2016 roma

Pazpabotunku:
— c.H.c. JIUKC, nouent xad. KCYII Kokonos A. A.

DK3aMeH: 7 ceMecTp

Tomck 2016
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBnseTcs NPUIOKEHUEM K pabodeil mporpaMme

TUACIUTLIAHBI

(MpakTUKW) W  MPEACTABISIET

c000i1

COBOKYITHOCTb  KOHTPOJIbHO-

M3MEPUTETHHBIX MaTEPHAIOB (TUITOBBIE 3a/1a4M (3aaHKs), KOHTPOJIbHbBIE PAOOTHI, TECTHI U

I[p) H MCTOOOB HX HCIIOJIb30BaHUA,

MNPpCAHA3HAYCHHBIX JJISI HW3MCPCHUA YPOBH:A

JTOCTHIKEHUS CTYJICHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUCHHS.

®OC 1o aucuuIUIMHE (MPAKTUKE) HCIOJB3YeTCs TNpPH IMPOBEACHUU TEKYIIETOo
KOHTPOJISl yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTalluU CTYICHTOB.

[lepedyeHp 3aKperieHHbIX 3a JUCHUIUIMHON (ITPAKTUKOW) KOMIETEHIIUM MPUBEICH B
tabmurte 1.
Tabnuna 1 — IlepeueHpb 3aKpeIUICHHBIX 32 TUCIUIIMHON KOMITETCHITUN

Kox

OIIK-3

[1K-2

DopmMyIUPOBKA KOMIIETEHIINHU

Cnoco6HOCTh pa3pabaThiBaTh OU3HEC-
TJTaHBI ¥ TEXHUYECKUE 3a/IaHus Ha
OCHAIIIEHUE OT/IETIOB, JabopaTopuii,
0(HCOB. KOMIIBIOTEPHBIM B CETEBBIM
000pyIOBaHUEM.

CnocoOHOCTh pa3zpabaTbiBaTh
KOMITOHEHTHI almapaTHO-MPOTPaMMHBIX
KOMILICKCOB 1 0a3 JaHHBIX, HCTIOIb3YS
COBPEMEHHbBIC HHCTPYMEHTAJIbHbBIE
CpEJICTBA U TEXHOJIOTHUHU
IPOrpaMMHUPOBAHUS.

I1K-3

CornacoeaHa Ha noptane Ne

Croco6HOCTh 000CHOBBIBATH
IPUHUMAEMbIC IPOCKTHBIE PEIICHHUS,
OCYIIECTBIISITH TIOCTAHOBKY M BBITTOJIHSATH
OKCTICPUMEHTHI T10 MPOBEPKE UX
KOPPEKTHOCTH U 2PHEKTUBHOCTH.

607

Oranbl popMUpOBaHUS
KOMIIETECHIINN

JlomxkeH 3HaTh OCHOBHBIE ATaIlbl
pa3pabOTKH BBIYUCIUTEIBHBIX
CeTel, OCHOBHBIE YCTPOMCTBA U
MPOTOKOJIBI, TEOPETHUECKHIE OCHOBBI
APXUTEKTYPHOU U
CHUCTEeMOTEXHUYECKON OpraHU3aIiu
BBIYHUCITUTENBHBIX CETEH,
IOCTPOEHHUE CETEBBIX TPOTOKOJIOB,
aJITOPUTMBI MapIIPyTHU3AITUU
ba3oBble MOHATUS TEOPUU
uHdopmaIu, 0000IIEHHYIO
CTPYKTYPHYIO CXEMY CHCTEMBI
nepenayr “HGopMaIuu, aHajIoro-
nudpoBoe nmpeodpazoBaHueE,
OCHOBHBIE BH/IBI

MOTYJISIIAN/ MAHHITYJISIIIAH, BUJIBI
cnoxxHor Monyssiuuu (QPSK,
QAM), meToabl KOTUPOBAHUS U
AITOPUTMBI CHKATUsI MH(POPMAIIHH,
OCHOBBI T€OPUH TTOMEXOYCTOWIHBOTO
KOJTMPOBAHMSI, METOJIbI
MHO>KECTBEHHOTO JI0CTYTIA.
OcHoBHBIE TPe0Opa30BaHMsI CUTHAJA
B CHCTEME Tepeaadn HHPOpMalnu,
CTPYKTYPY COBPEMEHHBIX
MIPOBOJIHBIX U O€CITPOBOIHBIX
CUCTEM Tiepenaun uadopmaumu,
YCIIOBUS PACTIPOCTPAHEHUS CUTHAJA
B 3aBHCHMOCTH OT YaCTOTHOTO
JMara3oHa, TEOPETUYECKUE
CBEJICHHUS O CKOPOCTH
pacrpocTpaHeHust UHOOpPMaIUK OT
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pa3IMUHbIX (aKTOPOB (YPOBEHD
1IyMa, ojloca CUrHaia v T.I1.);
JlomxeH ymeTh BEIOMPATh,
KOMILUIEKCHPOBATh, dKCILTYaTUPOBATh
U pa3pabareIBaTh MPOrPaMMHO-
anmnapaTHbIe CPEJICTBA B
CO3/1aBaCMbIX BBIYHCIUTEILHBIX U
WH()OPMAITMOHHBIX CHCTEMaX, U
CETEBBIX CTPYKTYypaXx.
aHAJIN3UPOBATh U MOHUMATh
CTPYKTYPHYIO CXEMY CUCTEMBbI
nepenayu “HGpopMaIuu,
OCYIIECTBIISITh pacuer u
MPOECKTUPOBAHUE
TEJICKOMMYHUKAIIMOHHBIX CETeH Ha
CTPYKTYpPHOM YpPOBHE,
pa3padarbIBaTh OT/ICIbHbBIC
MpOrpaMMHO-aINMapaTHbIe MOAYIIH
TUTSL TEIICKOMMYHHUKAITHOHHBIX
CUCTEM, UCTIOJIB3Ysl COBPEMEHHBIEC
ycTpoiicTBa 00paboTku nHbOpMaIuu
u criennanuznpoBanubie CATIP.
aHaJIM3UPOBATh TE€X3aJaHUE HA
MPEAMET BO3MOXKHOCTHU €T0
peanu3anuu, BIOOp THIA KaHaja
CBSI3U, OCYILIECTBIATh
MIPOECKTUPOBAHUE, MOJICTUPOBAHUE U
pacyeT CUCTEMBI CBSI3U, BBITIOJIHATh
AKCIIEPUMEHTHI 0 MMPOBEPKE
paboTOCTIOCOOHOCTH CUCTEMBI
CBSI3U.;

JloJkeH BllaJieTh HaBbIKaMH MOJ00pa
HEOOXOIMMOI'0 CETEBOTO
o0opy/noBaHus, HABBIKAMU
KOH(UTYPUPOBAHUSI JTIOKATBHBIX
CETEH, pean3alu CETEBbIX
MIPOTOKOJIOB C MOMOIIBIO
MPOTPAMMHBIX CPEJICTB HABBIKAMU
aHaJIM3a COBPEMEHHBIX CUCTEM
nepenayn nHPopMaIuu Ha ypOBHE
CTPYKTYPHOM CXEMBbI, HABBIKAMU
MOJICJIMPOBAHUS U pa3pabOTKu
OTAEIBHBIX MOIYJIEU
TEJIEKOMMYHUKAITUOHBIX CUCTEM
(xopupoBaHusi, 00pabOTKH).
HaBbIKaMH BbIOOpA U 000CHOBaHUS
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MIPOEKTHOTO PEIIEHUS Ha OCHOBE
Tex3aganusi, coBpeMeHHbIMU CAIIP
Y TIPOTPaMMHOTO-anmnapaTHbIMU
KOMIUIEKCAMHU JIJI peaiu3aluu
CHCTEMBI CBSI3H, HABBIKAMH
BBITIOJTHEHUS SKCIIEPUMEHTOB 10
OIIEHKE Pab0TOCIOCOOHOCTH
CHCTEMBI CBSI3H.;

OO1Me XapakTepUCTUKH TOKa3aTelell U KPUTEPUEB OLICHHBAHHUS KOMIIETEHIMN Ha
BCEX 3Talax MPUBEACHBI B TAONHIIE 2.

Tabnuma 2

KOMHGTCHHI/II\/’I I10 9TallaM

[loka3zarenu u

— OOmue XapakTEepUCTUKHU TOKa3aTeJed U KPUTEPHEB OLIEHUBAHUS

Ipeaenax u3y4yaeMou
obnactu

3HaTh Ymetb Bnanets
KpUTEPUU
OTnr4HO Obnanaet Ob6nanaet nuanazonom KoHTpomupyet padorty,
(BBICOKHIA bakTUUeCKUMU U MPAKTUYECKUX IIPOBOAMT OLIEHKY,
YPOBEHb) TEOPETUYECKUMU YMEHUM, TPeOYEMBIX  COBEPLICHCTBYET
3HAHUSMHU B IIpeAenax Al pa3BUTHS JEUCTBUS PaOOTHI
U3y4yaeMoil 00JaCTH ¢ TBOPYECKHUX PEIICHUH,
MOHMMaHUEM TpaHull  abCcTparupoBaHUS
IPUMEHUMOCTHU npoOiem
Xoporio 3HaeT (aKThI, Oo6nanaer nuana3zonom beper
(Oa3zoBbId HPUHIUIIBL, TPOLIECCHI, MPAKTHYECKUX OTBETCTBEHHOCTb 32
YPOBEHB) oO11ue NOHATHUS B yMEHUH, TpeOyeMbIX  3aBepIICHUE 3a]1a4 B

JUTSL pETIEeHUS
OTIpENIETICHHBIX
npo6JeM B 001acTu
UCCJIeI0BaHUS

HCCJICIOBAaHUH,
npUcrocadbIuBaeT
CBOE TIOBEJICHUE K
00CTOSITENIbCTBAM B
perieHnu npooIeM

YPOBEHbB)

VnosnerBopuren O6namaer 6a30BBIMU
BHO (TIOPOTOBBIM OOUTUMHU 3HAHUSIMHU

OOiagaeT 0CHOBHBIMU
YMCHUSIMH,
TpeOyeMbIMH JIJIsI
BBITIOJIHEHUS TTPOCTBIX
3a71a4

PaGotaeT npu nmpsimom
HaOJIOJICHU U

OCHAaIICHUEC

OT/IEJIOB,
000pyIOBaHUEM..

2 Peanusanus KoMneTeHInn

2.1 Komnerenuus OITK-3
OIIK-3: CnocoOHOCTh pa3pabarbiBaTh OM3HEC-IJIAHBI U TEXHUYECKHUE 3aJlaHus Ha

Jaboparopuid,

o(ucoB.

KOMITBIOTCPHBIM n

CCTCBBIM

st hopMupoBaHUs KOMITETEHIIMA HEOOXOAUMO OCYIIECTBHUTH PSII ATAMOB. JTaIlbI
(dbopMHUpOBaHUS KOMIETCHITNH, PUMEHSIEMbIE JIJIST ATOTO BUJIbI 3aHATUNA U HCIIOJIH3yEeMbIe
Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TaOIHIIE 3.
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Tabmuma 3 — Dtanel (GopMUPOBAHHS KOMIIETCHIIMM W HCIOJIB3YeMbIE CPEICTBA
OLIEHUBAaHUS
CocraB 3HaTh VYMeTh BmageTs

Conepxanue OCHOBHBIE JTaIbl BEIOHMPATH, HaBBIKaMH TOI00pa

9TaroB pa3paboTKH KOMILICKCHUPOBATh, HEOOXOIUMOIO
BBIYHCIUTEILHBIX OKCILTyaTUPOBATh U CETEBOIO
ceTell, OCHBOHEIE pa3pabaTsIBaTh o0opymoBaHus,
YCTPOWCTBA U IIPOrpaMMHO- HaBBIKAMH
IIPOTOKOJIOHI, anmaparHble CpeACTBa KOH(DHUTypHpOBaHUS
TEOPETHYCCKHUE B CO3/1aBa€MBIX JIOKAJBHBIX CETEMH,
OCHOBEI BBIYUCIUTEILHBIX U pean3aluy CeTeBBIX
aApXUTEKTypPHOU U WH(OOPMAITMOHHBIX MIPOTOKOJIOB C
CHCTEMOTEXHUYECKOM CHCTEMAaX, M CETEBBIX  IOMOIIBIO
OpraHu3aIuu CTPYKTYypax. MIPOTPaAMMHBIX
BBIYMCIIUTEIBLHBIX CpEIICTB

CETEH, MMOCTPOCHHE
CETEBBIX MMPOTOKOJIOB,
aJIrOPUTMBbI
MapIIpyTH3aLUuN

Bunsbl 3angatuit

e JlaGopaTtopHbie
3aHATHUS;

o Jleknuu;

e CaMocTosTeIbHAS
pabora;

e [loaroroBka K
AK3aMEHY;

e JlaGopartopHbie
3aHATHS,;

o Jleknuu;

e CaMocTosTeIbHAS
pabora;

e [loaroroBka K
AK3aMEHY;

e JlaGopaTtopHbie
3aHSTHS;

e CamocTosTeNbHas
pabora;

Hcnonb3yemble
cpencrsa
OLICHUBaHUS

e KoHTposibHaA
pabora;

e Otyer o
1abopaTopHO
pabore;

e Onpoc Ha
3aHATHUSX;

e KoHCIIEeKT
CaMOIIOATOTOBKY;
e DK3aMEH,;

e KoHTposbHas
pabora;

e Otuer no
naboparopHoOn
pabore;

e Onpoc Ha
3aHATHSX;

e KoHcriekT
CaMOIIOATOTOBKH;
e DK3aMe€H;

e OTtuer no
1abopaTopHOu
pabore;

e DK3aMeEH,;

dopmynupoBKa TOKa3aTelell M KPUTEPUEB OIEHUBAHUS [AaHHOW KOMIETCHIIMU
npuBeaeHa B Tabmune 4.
Ta6nuua 4 — Iloka3zarenu U KpUTEpUU OLICHUBAHUS KOMIIETEHIIMHN HA dTarnax

Cocras 3HaTH YMeThb Bnaners
OTnu4HO ® OCHOBHBIC DTAIlbI ® BEIOMpATH, ® HaBBIKaMU MoAOOpa
(BBICOKMIA pa3paboTKu KOMILJIEKCHPOBATh, HEOOXOIMMOTO
YPOBEHB) BBIYHUCITUTENbHBIX AKCIUTYaTUPOBATh U CETEeBOI0

ceTeil, OCHOBHbBIE paszpabarbiBaTh o0opymoBaHus,
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Xopouio
(6a30BBIi
YPOBEHb)

YnoBieTBOpUTEN
BHO (TIOPOTOBBIN
YPOBEHbB)

YCTPOUCTBA U
IIPOTOKOJIBI,
TEOPETUYECKUE
OCHOBBI
APXUTEKTYPHOU H
CUCTEMOTEXHUYECKOU
OpraHHU3aLHN
BBIYMCIIUTEIIBHBIX
CETEH, MMOCTPOCHUE
CETEBBIX MTPOTOKOJIOB,
aJITOPUTMBI
MapuIpyTU3aluu;

® OCHOBHBIC ATaIlbl
pa3paboTKH
BBIYHCIIUTEIBHBIX
CeTeM, OCHOBHBIC
YCTPOWCTBA U
IIPOTOKOJIBI,
TEOPETUYECKHUE
OCHOBBI
APXUTEKTYPHOU H
CHUCTEMOTEXHUYECKOU
OpraHu3aluu
BBIUMCITUTEIbHBIX
ceTel;

® OCHOBHBIE ITAIbI
pa3paboTKu
BBIYMCITUTEIbHBIX
ceTeM, OCHOBHBIC
YCTPOWCTBA U
MIPOTOKOJIBL. ;

IPOrpPaMMHO-
annapaTHbIE CPEICTBA
B CO3/1aBa€MbIX
BBIUMCIUTEIbHBIX U
MH(OPMAITMOHHBIX
CUCTEMAX, U CETEBBIX
CTPYKTypax.,

® BHIOMpATD,
KOMIUIEKCHPOBATb,
AKCIUTYaTUPOBATh U
pa3pabaTbIBaTh
IPOrpaMMHO-
anmnapaTHbIE CPEACTBA
B CO3/1aBa€MBbIX
BBIYHCIIUTEIbHBIX U
MH(OpPMAITMOHHBIX
CUCTEMAaX, U CETEBBIX
CTPYKTYypax.;

® BBIOMpATH,
KOMILJIEKCHPOBATh,
JKCILTyaTUPOBAThH
IPOrpPaMMHO-
anmnaparHble CpeaCTBa
B CO37aBaEMBbIX
BBIUMCIUTEIbHBIX U
MH()OPMAITMOHHBIX
CUCTEMAaX, U CETEBBIX
CTPYKTYypax.;

® BBLIOMpATH,
KOMILJIEKCHPOBATh,
AKCILTyaTUPOBATh
IPOrpaMMHO-
anmnaparHble CpeICTBa
B CO37aBa€MBbIX
BBIUHCIUTEIbHBIX U
UH(OPMALIMOHHBIX
CUCTEMAaX, U CETEBBIX

CTPYKTYypax.;

® BBLIOMpATh U
AKCILTYaTHPOBATh
IpPOrpaMMHO-
anmnapaTHbIE CPEACTBa
B CO3/1aBa€MbIX
BBIYHCIIUTEIBHBIX U
UH(OPMAITMOHHBIX

HaBBbIKAMU
KOH(UTYPUPOBAHUS
JIOKAJIbHBIX CETEH,
peanu3aiuu CEeTEBBIX
ITPOTOKOJIOB C
IIOMOIIBIO
MIPOTPAMMHBIX
CPEICTB;

® HaBBIKAMH MOJI00pa
HEeO00X0IMMOTO
CETEBOIO
06opynoBaHUs,
HaBBIKAMH
KOH(UTYPUPOBAHHUS
JIOKAJIbHBIX CETEM;

® HaBBIKaMH MOJI00pa
HEOOXO0IMMOT0
CETEBOI0
000pyIOBaHUS;
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CHUCTEMaXx, H CETEBBIX
CTPYKTypax.;

® BLIOMPATH U
AKCILTyaTUPOBATh
MPOTrpaMMHO-
anmapaTHbIE CPEACTBA
B CO3/1aBa€MbIX
BBIUMCIIUTEIHHBIX U
UHPOPMAITTOHHBIX
CUCTEMaXx, H CETEBbIX

CTPYKTYypax.;

[IK-2: CnocoOHOCTh pa3paldaThiBaTh KOMIIOHEHTHI

2.2 Komnerennus I[MK-2

anmnaparHO-IPOrpaMMHBIX

KOMILJIEKCOB M 0a3 JaHHBIX, HMCIIOJIB3YysS COBPCMCHHLIC HHCTPYMCHTAJIBHBIC CPEACTBA U
TCXHOJIOTHU IIPOTPpaMMHUPOBAHUA. .

I[JBI (bOpMI/IpOBaHI/IH KOMIICTCHIIMH HCO6XO,ZII/IMO OCYHICCTBUTH P I3TAIIOB. OTanbl
(IJOpMI/IpOBaHI/IH KOMIICTCHI WU, IIPUMCHACMBIC I 3TOI'0O BHABI 3aHATUN U HCIIOJIb3YCMBIC
CpCACTBA OLICHHUBAHUA IIPCACTABICHLI B Ta6JII/II_[€ 3.

Tabmuuma S5 — Drtanbel ¢GOpMHPOBAHUS KOMIICTCHIIMM U HMCIIOJIB3yeMbIE CPEICTBA
OILICHUBAHUS

Cocrasn 3HaTL YMmeTn Bnanets
Conepxanue Bba3oBrle oHsITHS aHAJIM3UPOBATh U HaBBbIKAMHU aHaJIN3a
DTaloB Teopuu uHGopMaluu, TMOHUMATh COBPEMEHHBIX CUCTEM

0000IIEHHYIO
CTPYKTYPHYIO CXEMY
CUCTEMBI Iepeaayu
uH(popmarmu,
aHajoroBorudpoe
npeoOpa3oBaHue,
OCHOBHBIE BH/JIbI
MOTYJISILIUM/ MAHUITYIS
LIMU, BUJIbI CIIOKHOM
monayisiiun (QPSK,
QAM), meTonpl
KOJMPOBAHUS U
AJITOPUTMBI CHKATHUS
uH(pOpMaIH, OCHOBBI
TEOpUU
IIOMEX0YCTONYUBOIO
KOJIMPOBAHMSI, METO/IbI
MHOKE€CTBEHHOTO
JOCTYTIA.

CTPYKTYPHYIO CXEMY
CUCTEMBI ITepeaayn
uH(popmMaLuu,
OCYUIECTBJISITh pacueT
Y IPOECKTUPOBAHUE
TEJIEKOMMYHUKAILIMOHH
BIX CETEN Ha
CTPYKTYPHOM YpPOBHE,
pa3pabarbiBaTh
OTZENbHBIC
IPOrpaMMHO-
anrmapaTHble MOAYJIU
JUTSI
TEJIEKOMMYHUKAILIMOHH
BIX CUCTEM, UCTIOJIb3YS
COBPEMEHHbIE
YCTpPOKMCTBA
00paboTku
uH(pOopMaIK U
CHeuaIu3upoOBaHHbIC
CAIIP.

nepenayu
uH(popMaIu Ha
YPOBHE CTPYKTYpPHOU
CXEMbI, HABBIKAMU
MOJIETTUPOBAHUS U
pa3paboTKu
OTIEIBHBIX MOJYJIEH
TEJIEKOMMYHUKALIMOHBI
X CHCTEM
(KogupoBaHu,
00paboTKH).

Bunsr 3angtuit

e JlaGopaTtopHbie

e JlaGopartopHbie

e JlaGopartopHbie
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3aHATHS,
o Jleknuu;

e CamocTosTeabpHas
pabora;

e [loaroroBka k
AK3aMEHY;

3aHATHS,
o Jleknuu;

e CamocTosTeabpHas
pabora;

e [loaroroBka k
JK3aMEHY;

3aHATHS,
e CaMocTosITeIbHAS
pabora;

Hcnons3yemeble
CpencTBa
OLICHUBAHUS

e KoHTpoJibHas
pabora;

e OTtuer no
nabopaTtopHOH
pabore;

e Onpoc Ha
3AHATHUSX;

e KoHCIIEKT
CaMOTIOJITOTOBKH;
e DK3aMe€H,;

e KoHTpoJsibHad
pabora;

e OTueT no
nabopaTopHO
pabore;

e Onpoc Ha
3aHATHSX;

e KoHCIEeKT
CaMOTIOJITOTOBKU;
e DK3aMe€H,;

e Otyer o
1abopaTopHOU
pabore;

e DK3aMcH,;

dopmynupoBKa TOKa3aTeled W KPUTEPUEB OLIEHWBAHUS JTaHHOW KOMITETEHIHH
npuBeAeHa B Tadbaune 6.
Ta6nuua 6 — Iloka3arenu U KpUTEpUN OLICHUBAHUS KOMIIETEHIIMHN HA dTarnax

CocraB 3HaTh Ymetb Bnanets
OTauvHO e ba3oBble NOHATHS ~ ® aHAJIU3UPOBATh M ® HaBBIKAMU aHAJIN3a
(BBICOKHH TCOPUU UHPOPMAIIMH, TTOHUMAThH COBPEMEHHBIX CHCTEM
YPOBEHB) 0000111eHHYIO CTPYKTYPHYIO CXeMy  Tepeadu

CornacoeaHa Ha noptane Ne

CTPYKTYPHYIO CXEMY
CUCTEMBI Ilepeaadn
uHpopmaruu,
aHasoroBonudpoe
npeoOpa3oBaHue,
OCHOBHBIE BH/JIbI
MOYJSLIUA/ MaHUITYJT
SIITUU, BUJIBI CJIOKHOM
monyisiuu (QPSK,
QAM), meTozsI
KOJTUPOBAHUSI U
aJTOPUTMBI CKATUS
uHbopMaIui,
OCHOBBI TEOPHH
IIOMEX0YCTONYUBOTO
KOJMPOBAHMS,
METO/IbI
MHOKECTBEHHOTO
JOCTYTIa;
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CUCTEMBI Mepeaadn
uHbopMaIu,
OCYLIECTBIISITh Pacuer
Y TIPOEKTUPOBAHUE
TEJIEKOMMYHHUKAIINOH
HBIX CETEH Ha
CTPYKTYPHOM ypPOBHE,
pa3zpabarbiBaTh
OTJEbHBIC
IPOrpaMMHO-
anmapatHble MOYIIH
TUTSE
TEJICKOMMYHUKAIIUOH
HBIX CUCTEM,
UCTIOJIb3YA
COBpPEMEHHbIE
yCTpPOMCTBA
00paboTKH
uH(pOpMaLIUK U
CHeUaIU3UPOBAHHBI
e CAIIP ;

uHdOpMaIK Ha
YPOBHE CTPYKTYPHOM
CXEMBbI, HaBbIKaMH1
MOJICTTUPOBAHHUSI 1
pazpaboTku
OTZICJIBHBIX MOMYJIECH
TEJICKOMMYHUKAIINOH
BIX CHCTEM
(kogupoBaHUs,
00paboTKM). ;
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Xopouio
(6a30BbII
YPOBEHB)

YnoBneTBopuren
BHO (IIOPOTOBBIN
YPOBEHB)

[1K-3:

Croco0HOCTB

¢ ba3oBbie moHATHS
TEOpUU UH(POPMALIHH,
00001IeHHY IO
CTPYKTYPHYIO CXEMY
CUCTEMBI TIepeaadu
uHbOopMaIH,
aHajoroonudpoe
npeoOpa3oBaHue,
OCHOBHbBIE BU/IbI
MOAYJISIIH/ MaHUITYIT
ALUU, aJITOPUTMBI
CKaTHsl HH(pOpMAIINH,
OCHOBBI TEOPHHU
IIOMEX0YCTOMYUBOTO
KOJUPOBAHHUS

e ba3oBbIe MOHATHS
TEOpHH HHPOpMaLUH,
00001IEHHYI0
CTPYKTYPHYIO CXeMY
CUCTEMBI Mepeaavu
uHbopMaIuH,
aHajoroBordpoe
npeoOpa3oBaHue,
OCHOBHBIE BH/JIbI
MOJTYJ SN/ MaHUITYIT
SLINH, ;

® aHAJIU3UPOBATH U
IMOHUMATh
CTPYKTYPHYIO CXEMY
CHUCTEMBI NIepeIayun
uH(pOopMaIu,
OCYIIECTBIISTH pacyeT
Y IPOEKTUPOBAHUE
TEJICKOMMYHUKAI[MOH
HBIX C€TeH Ha
CTPYKTYPHOM YpPOBHE.

® aHAIM3UPOBATh U
MMOHUMATh
CTPYKTYPHYIO CXEMY
CUCTEMBI Mepeaadn
uH(bOPMAIINH ;

2.3 Komnerennus IK-3

000CHOBBIBATH

IIPUHUMACMBIC

IPOEKTHHIE

® HaBBIKAMU aHaJIM3a
COBPEMEHHBIX CHCTEM
nepeaayn
uHpOpMaIH Ha
YPOBHE CTPYKTYPHOU
CXEMBbI, HaBbIKAMHU
MOJICITUPOBAHUS
OTIEIBHBIX MOJTYJIEH
TEJIEKOMMYHUKAIIUOH
BIX CUCTEM
(KomupoBaHUs,
00paboTKH). ;

® HaBBIKAMU aHAJIH3a
COBPEMEHHBIX CUCTEM
nepeaadn
uHdOpMaIKu Ha
YPOBHE CTPYKTYPHOM
CXEMBHI. ;

peLIeHus,

OCYHICCTBIIATH ITIOCTAHOBKY U BBIIIOJIHATH SKCIICPHUMCHTHI 110 IIPOBCPKEC UX KOPPCKTHOCTHU U

3¢h(HEKTUBHOCTH. .

st hopMupoBaHUs KOMITETEHIIMM HEOOXOAMMO OCYIIECTBHUTH PSIi ATAMOB. JTaIlbI
(bopMHUpOBaHUS KOMIIETCHITUH, MPUMEHSIEMbIE JIJISI 9TOTO BHJbI 3aHSITHI M HCIOJIb3yeMbIe
Cpe/CTBa OIICHUBAHUS MIPEACTABICHBI B Ta0IHIlE 7.

Tabmuma 7 — Otanbel (QOpMUPOBAHMS KOMIIETEHLIMM M MCIOJb3YEMbIE CpPEICTBA
OLICHUBAaHUS
CocraB 3HaTh YmMmeTn Bnanern

Conepxanue OcHOBHBIE aHaJIM3UPOBATH HaBbIKaMH BbIOOpA U

ATaroB npeoOpa3oBaHus Tex3aJlaHhe Ha 000CHOBaHUS
CUTHAJIa B CUCTEME npeaMer MPOEKTHOTO PEIICHUS
nepenayu BO3MOXXHOCTH €70 Ha OCHOBE TeX3aJlaHus,
uHpopmaiuu, peanuzaiuu, BIOop  coBpeMeHHbIMU CAIIP
CTPYKTYpY THUIIa KaHAJIa CBA3H, Y IPOrPAMMHOTO-
COBPEMEHHBIX OCYLIECTBIIATh anmnapaTHbIMU
IIPOBOAHBIX U IIPOEKTUPOBAHHUE, KOMILIEKCAMH JIJIs
OeCTIpOBOAHBIX CUCTEM MOJECIUPOBAHUE U peanu3alnuy CUCTEMBbI
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nepeaaiu PacdeT CUCTEMEI
I/IH(I)OpMaHI/II/I, YCJI10BUA  CBA3U, BBIIIOJIHATD

pacnpocTpaHeHus AKCIIEPUMEHTHI 110
CUTHAJIa B IIPOBEPKE
3aBHCHUMOCTH OT paboTOCIOCOOHOCTH
YaCTOTHOTO CUCTEMBI CBSI3U
JMarnas3oHa,

TEOPETUIECKUE

CBEJICHHUS O CKOPOCTH

pacnpocTpaHeHus

uHpopMauu ot
pa3TUYHBIX (HaKTOPOB

(YpoBeHb IIyma,
M0JI0Ca CUTHANA U T.11.)

CBSI3U, HAaBbIKAMHU
BBITOJIHECHUS
OKCIIEPUMEHTOB 10
OLICHKE
paboTocriocoOHOCTH
CHUCTEMBI CBSI3U

Bunrnl 3anstuit

Hcnonb3zyemble
cpencrTaa
OIICHUBAHUS

e JlaGopaTopHbie e JlaGopaTopHbie

3aHSTHUS, 3aHSTHUS,
o Jlekuu; o Jlekiuu;

e CamocrositenibHasgs ~ ® CaMOCTOSITEIbHAS
pabora; pabora;

e [loaroroBka k e [loaroroBka k
AK3aMEHY; AK3aMEHY;

e KoHTpONbHAA e KoHTpOIbHAA
pabora; pabora;

e Otyer o e Otyer no
nabopaTopHO naboparopHon
pabore; pabore;

e Onpoc Ha e Onpoc Ha
3aHSTHUSX; 3aHATHUSIX;

e KoHCIIEKT e KoHcrekT
CaMOIIOATOTOBKY; CaMOIIOATOTOBKH;

e DK3aMEH,; e DK3aMe€H;

e JlaGopaTopHbie
3aHATHS;

e CamocrosTenbHas
pabora;

e Otyer o
1abopaTopHOU
pabore;

e DK3aMeEH,;

DopMyIMPOBKA IOKA3aTeJIE W KPUTEPUEB OILCHUBAHUS JAHHOW KOMIICTEHIIUU
npuBeacHa B TabmuIe 8.
Tabmuna 8 — [lokazarenu u KpUTEPHUH OLICHUBAHUS KOMITETCHITMN Ha dTarax

Cocrasn 3HaTL YMmeTn Bnanets
Orinuno ® OCHOBHBIE ® AHAJIN3UPOBATH ® HaBbIKaMU BbIOOpa
(BBICOKMI npeoOpa3oBaHus Tex3aJaHue Ha 1 000CHOBaHUSA
YPOBEHb) CUTHAJIa B CUCTEME npeaMeT POEKTHOTO PEIICHUS

nepenayu BO3MOXKHOCTHU €TI0 Ha OCHOBE
uH(pop™MaLuH, peanu3auuu, BBIOOp  TeX3aJaHus,
CTPYKTYpY THUIIA KaHalla CBA3H, COBPEMEHHBIMU
COBPEMEHHBIX OCYILIECTBIIATH CAIIP n
IPOBO/IHBIX U POEKTUPOBAHUE, IPOrpaMMHOTO-
0ecTpOBOAHBIX MOJIETTUPOBAaHUE U annapaTHbIMU
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CUCTEM Iepeadn
uHpopManuu,
yCIOBUS
pacnpocTpaHeHus
CUTHAJIa B
3aBUCUMOCTH OT
JaCTOTHOTO
JManas3oHa,
TEOPETHUECKHUE
CBEJICHUS O CKOPOCTH
pacmipoCTpaHeHUs
uHpopManuu ot
pa3IuYHbIX (HaKTOPOB
(YpoBeHb IIIyMa,
1oJI0ca CUTHANIA U
T.IL). ;

pacyeT CUCTEMBI
CBSI3H, BBITIOJHSITh
OKCTIEPUMEHTBI T10
MIPOBEPKE
paboTocrocoObHOCTH
CUCTEMBI CBSI3H. ;

KOMIUIEKCAMH TSI
peasin3alui CUCTEMbI
CBSI3U, HaBBIKAMH
BBITIOJTHCHUS
SKCIICPUMEHTOB IT0
OLICHKE
paboTocrocobHOCTH
CUCTEMBI CBSI3H. ;

Xopor1o ® OCHOBHBIE ® AHAJIN3UPOBATH ® HaBbIKaMU BbIOOpa
(6aszoBbIN npeoOpa3oBaHus Tex3aJaHue Ha 1 000CHOBaHUS
YPOBEHB) CUTHAJIa B CUCTEME MpeaMeT IPOEKTHOTO PEIICHUS
nepenayu BO3MOXKHOCTHU €TI0 Ha OCHOBE
uH(popmarmu, peanu3auuu, BBIOOp  TeX3aJaHus,
CTPYKTYpPY THUIIAa KaHaJIa CBS3H, COBPEMEHHBIMH
COBPEMEHHBIX OCYIIECTBIIATH CAIIP n
IIPOBOJHBIX U IIPOEKTUPOBAHHUE, IPOrpaMMHOIO-
0ecTpOBOAHBIX MOJIEJTUPOBAaHUE U anmnapaTHbIMU
CUCTEM IIEepeiadun pacyeT CUCTEMBI KOMILUIEKCAMM IS
uHbopMaIu, CBSI3M. ; peanu3anuyi CUCTEMBI
TEOPETHUECKUE CBSI3M. ;
CBEICHUS O CKOPOCTH
pacnpoCTpaHeHHUs
uH(popmaImm ot
pa3IuYHbIX (PAKTOPOB
(ypoBeHb 1IyMma,
10JIOCA CUTHAJA U
T.IL). ;
VYIOBJIETBOPUTENI ® OCHOBHBIC ® AHAJIM3UPOBATH e HaBBIKAMH BHIOOpA
bHO (IIOPOTOBBIA  MpeoOpa3oBaHuUs TeX3aJaHue Ha 1 000CHOBaHUS
YPOBEHb) CUTHAJIa B CUCTEME npeaIMeT IIPOEKTHOTO PELICHUS
nepenayu BO3MOXKHOCTH €0 Ha OCHOBE
uHdopmaruu, peanu3anuu, BBIOOp = TexX3aJaHwusl. ;
CTPYKTYpY THUIIa KaHaJla CBA3M. |
COBPEMEHHBIX
MPOBOJHBIX U
OeCIPOBOIHBIX
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‘ uHpopManuu. ;

3 TunoBble KOHTPOJIbHBIE 32IaHUSA
st peanu3zanuu BBIIENEPEUUCICHHBIX 3a/lad O0Y4YEHUS! HCIOJIb3YIOTCSI TUIIOBBIE
KOHTPOJIbHBIEC 3aJlaHUs WM WHBIE Marepuajbl, HEOOXOAMMBIC ISl OLICHKU 3HAHWMH,
YMEHUH, HaBBIKOB W (WJIH) OMNbITa JCATEIBHOCTH, XapaKTEPU3YIOIIHUX  HTarlbl
dbopMHUpOBaHUST KOMIIETEHIIMI B IMpPOILIECCE OCBOEHUS 00pa3oBaTEIbHOM MPOTPaMMBI, B
CJIEJTYIOIIEM COCTaBE.

3.1 Bonnpochbl Ha caMOIIOATOTOBKY
— 1) Amnanoro-mudpoBoe mnpeoopazoBanue. AIlll, paspsaHocts. LAIL 2)
Anroputmbl  cxkatusi gaHHeix (MPEG, JPEG). 3) Onruueckue CHUCTEMBI CBSI3H.
OnTuyeckue TuHUM nepenadn. 4) BupryaibHble TOKaJIbHBIE CETH.
— 1) Amnamoro-mudpoBoe mpeodOpaszoBanue. Allll, paspsarocts. [AIL 2)
Anroputmbl  cxkatust  gaHHeix  (MPEG, JPEG). 3) Ontuueckue CUCTEMBI CBSI3H.
OnTtuyeckue TuHUM nepenadn. 4) BuptyasibHble TOKaJIbHBIE CETH.

3.2 Tembl ONIPOCOB HA 3AHATHUAX

— Aunroput™msl Mapuipytuzauun. Azxpecanus B Internet. [moOGanbHas v JOKaJIbHAS
Mapuipytu3anusa.  BuprtyansHeie  cetd.  Knaccudukamusi — CeTeBBIX — yCTPOMCTB
(KOMMyTaTopbl, MapUIPyTHU3aTOPbI, ONTHYECKUE YCTPOMCTBA), (YHKUHUU, MNPUMEHEHHUE.
CrpykTypa 1 HHPOpPMALIMOHHBIE YCIYTU TEPPUTOpHANIbHBIX ceTeil. [IpoTokonsl ¢aitnoBoro
oOMeHa, IMEKTPOHHON MOYTHI, IUCTAHIIMOHHOTO YIIPABICHUS.

— @usnueckuil YpoOBEHb BBIYMCIIUTEIBHBIX ceTer. MeTtoabl nocrymna. Jlymieke u
nonynymeke. dusnueckoe  KOAUPOBAaHME,  CAMOCHUHXPOHU3HUPYIOIIHMECS  KOMBI,
Manuecrepckoe komupoBanue, MLT3, 2B1Q. BBICOKOCKOPOCTHBIE JIOKAJbHBIE CETH.
Texnomorus Ethernet, wucropuss Bo3HukHOBeHus. Kaap Ethernet. Buras mnapa,
pazHoBunHocTUu. 100 Mbit Ethernet, npunuunsl padotel. Gigabit Ethernet, mpuHuumbI
pabotel. JlanbHeitmee pasButue TexHojoruu  Ethernet. dyHkumm ceteBoro u
TpaHcnioptHoro ypoBHe#d. IIpotokomsr TCP/IP. Ilporokonst yposueil. [P-ampec,
jJoruyeckass M ¢uiznueckas aapecanus. Macka noxacetu. [IpoexkTupoBaHHe JIOKaJbHBIX
CETeH.

— Knaccuduxamus wundopmanmonasix cereir. CrocoObl  kommytarnuu. Cetu
OJIHOPAHTOBBIC U KJIMEHT-cepBep. Tomojoruu ceteil. YpoBHU M TPOTOKOJIBI Mojesn OSI.

— IlpuHUunel TOCTPOEHUS] COBPEMEHHBIX OECIPOBOAHBIX CHCTEM IEeperadyu
uHpopmaru. Monemsl. PacnipenenieHre 4acTOTHBIX 1Mana3oHoB. [[puHIKIIBEI TOCTPOECHUS
paguOpENEeHBIX JTUHUM CBA3U. [IpUHIMIIBI OpraHu3anuu CeTed COTOBOM CBs3U. bazopas
CTaHLMs, 30Ha MOKpbITHs. [lokonenus coroBeix certel, [IpuHnumner poymunra. Cuctemsl
100aJbHOM HABUTALlMU, BUJIbI, KJACCU(UKAIUS CUCTEM HABUTALIMHM, CUCTEM CITyTHUKOBOW
cBsi3u. CTpyKTypa cUCTeMbl IN00aibHOM HaBuranuu. [IpuHIMNbI onpeneneHus] KOOPAUHAT.

— IlonsTus curnana, ero cnekTp. CBA3b NOJOCHI NPOINYCKAHUS MU CKOPOCTH
nepenauu nHpopmaruu. O6001IeHHas CTPYKTYpa CUCTEMBI CBsI3U. [loHsTHE MPOBOAHBIX U
OecrpoBOAHBIX CHUCTEM. 3aueM Hy)XHa Momymsiuus. Bunael ananorooit momymsauuu (AM,
UM, ®M). Iludposas manumynsius, noHstue komiuiekcHoro curHaita (BPSK, QPSK,
QAM). XapakTepuCTUKH MPOBOAHBIX JUHUM. CIyTHUKOBBIC KaHalbl. PanuokaHanbl U
COTOBBIE CUCTEMBI CBsI3U. OnTHYECKHE U UH(PpaKpacHbIe JTUHUU CBA3U. BiausHue momex Ha
cuctemy nepemaun uHbopmaiuu. Buael mryma, crnocoObl 00psObl. CriocoObl KOHTPOJIS
npaBuiIbHOCTH MHGopManuu. Koppekrupyromue koabl, Koasl XamMmunra, Puga-ConoMoHna.
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Cxpambaunr. KonmdecTBo nHPOpMAIMU ¥ SHTPONHS. AJNTOPUTMBI CXKATHS JTaHHBIX, KO
Jlemnena-3uBa. B3aumMoCBs3b CKOPOCTH Tiepeaund WH()OPMAITIH, TOJTOCH TPOITYCKAHUS U
1mrymMa. MHOXKECTBEHHBIM TOCTYN (4aCTOTHOE, BpEMEHHOE, KOJIOBOE pa3/IelICHUE KaHAJIOB),
texHonorust OFDM.

3.3 Dx3aMeHAlIMOHHBIE BONPOCHI

— 1. O6001ieHHas CTPyKTypa cucTeMbl niepeaaun nHpopmannu. Haznauenue y3nos
npUeMHUKa U Tiepeaaryuka, ux ¢yHkuuu. [Ipumepsl cucrteM nepenaund uHbopManuu. 2.
Omnpenenenue cooOuIeHUs, curHana, equHuibl nHbopmanuu. Knaccudukanus cUrHanos.
Xapakrepuctuku curHaina. Cnekrp. llepenoc wactor npu momynsuuu. 3. JIMHUM CBS3H.
XapakTepuCTUKUA JHUHUN CBsI3U. 3adeM HykHa Monyisaius. Kiaccudukaiuss 4acrtor.
[Tomexu. CriocoObl 60psOBI ¢ Momexamu. 4. AnajoroBas monyisuusa. Kiaccudukanus,
OMKCaHUE KaXJA0ro BUJIa MOAYJSLIUU, TPEICTaBUTh TPA(UKN UCXOJHBIX MOIYIUPYIOIIUX U
MOJYJMPOBAHHBIX CUTHAIOB. [IpMHIMI mepeHoca 4acToT. 3aueM HyXHa MOAYJSALHS. S.
Umnynbcuass monysnsius. Kiaccudukanus, omnumcaHue KakJIoro BHAA MOAYJSILHUU.
Teopema KotenbuukoBa. AIIIl. MexcumBonbHass wuntepdpepenuus. 6. ILudponas
MaHunyasuud. Knaccudukanus, onvcanue kaxxaoro Bujia MaHunyisinuu. Ilpenmymiectsa
UM(pPOBOro CUrHaNIa HaJ AaHAJIOTOBBIM. 3ayeM HyXKHa MOIylIsuus. 7. MHOroypoBHeBas
uudpoas manunymanus. QPSK, 8-PSK, QAM. 8. Jdemoxymnsuust nuppoBbIX CUTHAJIOB.
[Ipuniun  paGoThl KorepeHTHOro mnpuemHuka. CornacoBaHHas —¢uiabTpanus. 9.
KomupoBanue mcrounnka mHbopmanuu, u3ostouHocts uHpopmanuu. Koasl Xaddmana,
Jlemnena-3uBa. 10. IlponmyckHas cnocoOHOCTh KaHanma. OHTpomnus. HM30BITOYHOCTH
curHana. [Ipunnun paborst MPEG. 11. IlomexoyctoitunBoe komupoBaHue. JInHeWHbIE
Omounbie koabl. llpuHIMO KomMpoOBaHUST W JAeKoaupoBaHusa. [lpousBonsmias wu
mpoBepoyHass Marpuiibl, cuHApoM. Koael Xommunra. 12. YmiotHenue kananos (FDMA,
TDMA, CDMA). Tlpuniuun paboThl U XapaKTEPUCTUKU CUCTEM YIJIOTHEHHS KaHaJIOB.
Hemonynsuus FDMA, TDMA, CDMA. 13. Ilpumepsl cuctem nepefadyud MHGOPMALIIH.
CotoBble cucteMbl, NpuHOMN paboTel. 14. Ilpumepsl cucteM nepenayr WHPOPMAIUU.
Cucrembl Mm00ANbHONM HaBUTalMM, NOpuHUOUN paboTel. 15. Monens OSI. YpoBHu
npeAcTaBIeHUus] MOieNd, GYHKIMKM YpOBHEH, MpUMepbl MpoTokonoB. 16. Cetu. Tononoruu
cereit. [lomynyriekcHass cBsa3b. OQHOpPAaHroBbIE CE€TH, CETH KiIHMeHT-cepBep. 17. Ceru
Ethernet. Crangaptel Ethernet (maapHOCTH CBSI3M, CIIOCOOBI KOJMPOBAHMS, CKOJIBKO Tap
HeoOxonumo uist iepenaun). Buasl Butoit napsel. 18. Ethernet xaap. Onucanue dhopmara
KaJipa ¥ Bcex nosieid. Bupl (pn3ndeckoro koqupoBaHus Ha KaHATHLHOM ypoBHE. CTaHIapThI
100Mb u 1 Gb. 19. IIporokon STP, npunnmmnsl padotsl. Bupryansasie LAN (VLAN). 20.
Crpykrypa IPv4 mnakera. Iloms u d¢marn. KmaccoBas u OeckiaccoBasi aapecarusi.
Cnyxeb6nsie [P agpeca. Macka cetu u npedukcHas 3anuchk. Kak npoucxoaut apobieHue
IP maketoB Ha kazpsl. [Iporokonsr NAT, DHCP. 21. IIpotokon IPv6. CtpykTypa nakera,
nons u ¢uaru. [lpuuunel BHeApeHus. 3apesepBupoBaHHBIE aapeca. CokpaleHHbIC
cnocoObl agpecauuu. Otmauumst ot [Pv4. 22, Mapumpytuzanusi, cratuyeckas U
IUHAMUYecKasi, kiaccuduxanus. BHyTpeHHHE W BHEIIHHE MPOTOKOIbI JMHAMUYECKOU
mapuipytuzauuu. [Ipotokon OSFP, nmpuniunel padotsl. 23. IIpotokon DNS. KitoueBbie
tepmuHbl. Ctpyktypa cetu DNS. Xapakrepuctuku DNS. Tunsr DNS cepepos. [Ipsamon
u oOparabli DNS 3anpoc. Tumbl pecypcHbIx 3anuceid. bamaHcupoBka Harpysku ¢
nomotisio DNS. 24. AxtuBHOe cereBoe obOopynoBanue. Kiaccudukanus, Ha Kakux
ypoBHsIX pabotaet, ¢pyHkiuu. 25. [IpOTOKOIBI MPUKIIATHOTO YPOBHS, BUABI M (PYHKIIUH,
IIPUMEPBI TPOTOKOJIOB. [104TOBBIE MPOTOKOJIBI.
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3.4 TeMbl KOHTPOJIBHBIX padoT

— 1. Mogens OSI, HanmumuTe YpOBHU MOAENH, (HOpMaT AAHHBIX, MPOTOKONBI. Y
IPOTOKOJIOB HEOOXOAMMO paciiu(poBaTh Ha3BaHWE M YKa3aTh Ha3HaueHue. 2. CyTb
npotokona STP. Hackonbko 4Yacto ciaydaroTcs KOJUIM3UM TpHU AYIJIEKCHOM cBsizu? 3.
3akomupoBarh cooOmienne 1011 0101 cnemyromumu komamu: MaHYECTEpCKHM KO,
bunionsipubiii umnynbcHbi ko, MLT-3, 2B1Q 4. Hanummre Macky AJisl JIOKaJbHOW CETH
U3 25 KOMIBIOTEPOB B JECATUYHOM UM JBOMYHOM Buae 1. Jlaite omnpeneneHue
MONYJSIUA/ MAHUTYISIITAN.  3a4eM  HYXHa  MOIysanusa?  u3o0pasute  (Ha3oByro
Manunysuuio uist curdana 01011101010. 2. OcHoBHBIE XapaKTEPUCTUKH JIMHUMA CBA3H 3.
CyTb BpeMEHHOTO pa3zelieHHs KaHaloB. B kakux cucremax mnepenadud HHGOpMaIUU
npumensercs. 4. [IpenctaBuTh mpoiecc KOAUPOBAHUS UCTOUHMKA MO MeToAy XadgdmaHa.
5. 3akoaupoBarb coobmienue 1010 kogom Xsmmunra (7, 4). BeluucnuTh CUHAPOM € AJis
coobOmenust 1001011, 3akogupoBanHOrO KOAOM XdMmmuHra (7, 4), npu MOMOIIH
poBepouHO MaTpuilbl. Eciiu ecTh ommlka B MPUHATOM COOOIIEHUH, TO BBISIBUTE €€. ©.
[lepeuncnuTe UCTOYHUKU MOMEX B KaHaje mepenadyd JNaHHbIX. OT Kakux IapameTpoB
3aBHCHT IIPOITyCKHAsl CIOCOOHOCTh KaHaja?

3.5 Tembl J1a00OpaTOPHBIX padoOT

— DJEKTpOHHAs MOYTA.

— CucreMa TOMEHHBIX UMEH.

— MHOrokaHaJabHbIE CUCTEMBI MIEPEJAUN TAHHBIX.

— IP-cetn u mapupyTuzanms.

— IloMexozamuiaronye Kojabl 1 MeXaHU3Mbl H30BITOYHOCTH.

— YacrotHas, pa3zoBas MOLYISAIUA U JEMOTYIISIHS.

— HccnenoBanusi CHEKTPOB aMIUIUTYIHO-UMITYJIbCHOM M IIUPOTHO-UMITYJILCHOM
MOIYJISIITUY.

4 MeTtoauuecKkue MATePUAJIbI
Jns obecnieueHus npoiecca oOydeHUsl U pelieHus 3a7ad 00y4eHUs UCTIOIb3YIOTCS
CJIETyIOIIUE MaTepUabl:
— METOAWYECKHE MaTepHuajbl, ONMPEACISIONNE MPOIEAYPhl OIICHUBAHHS 3HAHWM,
YMEHUM, HaBBIKOB M (WJIM) OIbITA JEATETLHOCTH, XapaKTepU3YIOIUX dTarbl (op-
MUPOBAHUST KOMIIETEHIIUM, COTIIACHO 1. 12 paboueii mporpamMMBl.

4.1. OcHoBHas JUTEpaTypa
1. OcHoBBI NOCTpOEHUS WH(OKOMMYHHUKALIMOHHBIX CHCTEM M ceTeil: YueOHoe
nocobue / IlyroBkun A. B. - 2016. 156 c. [DnexktpoHHbIi pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/6061, cBOGOTHBIIA.

4.2. JlonosiHUTEILHAS JIUTEpPaTypa
1. Bbpoiigo B.JI. BerunciurenbHbie CUCTEMBI, CETH U TEICKOMMYHUKAIIUU: Yy4eOHOE
nocobue ais By3os/ B. JI. Bpoiigo, O. I1. Mnbuna. 3-¢ u3n. — CI16.: [Tutep, 2008. — 765[3]
c. (Hanuuue B 6udmuorexke TYCVYP - 1 3k3.)

4.3. YueOHO-MeTOoAMYECKOE TOCOOHE U TPOrPAMMHOE O0ecIeYeHue
1. KouyOunckuii B. II., 3BonkoB /I.A., SMmanoB A. B. Hudopmamnmonusie
CHUCTEMBI, CETH U TEJICKOMMYHUKAIMU. Y YeOHO-METOIUYECKOE MOCOOUE MO BHITTOJIHECHUIO
naboparopubix padoT. - TYCVYP, kadbenpa KCVYII, 2012. — 142 c. [DnekTpoHHBIN pecypc].
- http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217

CornacosaHa Ha noptane Ne 607 28


http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217

2. Meroauueckue yKa3aHHSg 1O BBIIOJHEHHIO CaMOCTOSITENBHOM  paboThI
MpUBEJIEHBI HA CTpaHulax ¢ 4 no 142 yuebHo-MeToanueckoro nocodus (m. 12.3.1.).

4.4. ba3bl JaHHBIX, THPOPMALIMOHHO CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI
1. Google.com, yandex.ru
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