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Cemectp: 7

VYuebnsiii man Habopa 2016 roga

Pacnipenenenne pabouero BpeMeHU

Ne Buppr yueOHOI nesITeIbHOCTH 7 cemecTp Bcero Enynnne:
1 Jlexuun 20 20 JacoB
2 JIaGoparopHble 3aHITHS 34 34 9acoB
3 Bcero aynuTopHbIX 3aHATHN 54 o4 4acoB
4 W3 HUX B MHTEPAaKTUBHOMN (hopme 12 12 4acoB
5) CamocrosiTenpHas padboTa 54 94 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 ITonroroBka M crada sK3aMeHa 36 36 4acoB
8 OO61as TpyI0eMKOCTh 144 144 JacoB
4 4 3.E

Dk3ameH: 7 ceMecTp

Tomck 2016
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JIUCT COTTIACOBAHUN

PabGouass mporpamma cocraBiieHa ¢ y4yeToM TpeboBaHui ®DeaepanbHoro locymapcTBEeHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnmermmanpHOCTH) 27.03.04 VhpaBrneHne B TEXHHYECKHX CHCTeMax, yTBepkaeHHoro Ilpukazom
Muno6pnayku Poccun ot 12.01.2016 Ne 5, paccMoTpeHa U yTBep:K/ieHa Ha 3acelaHuu Kaenpsl «  »
20, npotokoi Ne

Pa3zpaboTunku:
c.H.c. JIUKC, nouent kad. KCVYII KoxomnoB A. A.

3aBeayromuii ooecneunBaronieit kad.
KCVYII [ypsirun 1O. A.

Pabouas nporpamMma corsnacoBana ¢ GpaKyabTeToM, MIPOQUINPYIOLIEH U BBITyCKaromel kageapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan ®BC Koznosa JI. A.

3aBenyrommii mpoduIupyroniei kad.

KCVYII [Hypsirun 1O. A.

3aBeqyromInid BEITyCKarOIIeH Kag.

KCVYII [Hypsirun 1O. A.
DKCHEPTHI:

npodeccop kagp. KCYII 3r03pK0B B. M.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
OOydyeHue OCHOBaM MPOCKTHUPOBAHUS MPOBOAHBIX M OECIPOBOMHBIX TEICKOMMYHUKAIIMOHHBIX
ceTel, KIIMEHT-CEPBEPHBIX CUCTEM.

1.2. 3agaum IMCHUIIITHHBI
B pe3ynbrare nzyueHus TUCHUIIIMHBI CTYIEHTBI J0JIKHBI;
—  OcBoutb 6a30BbIe MOHATHUS TEOPUHU HH(POPMAIINH;
—  YMeTh OCyUIeCTBISATh pacyeT U MPOCKTUPOBAHUE TEIEKOMMYHUKAITMOHHBIX CETEH;
—  YMeTh OCyUIeCTBIATh pacyeT U MPOEKTUPOBAHUE KIMEHT-CEPBEPHBIX CHCTEM;
— 3Harh OCHOBHBIE MPOTOKOJIBI PA0OTHI COBPEMEHHBIX CETEH;
—  YMeTh pa3pabarbiBaTh NPOTOKOJIbI HHPOPMALIMOHHOTO B3aUMOACHCTBUS;
—  Peanu3zoBbIBaTh pacnpeieIeHHbIE U KIACTEPHbIE BEIYUCIUTENbHBIE CUCTEMBI.

2. Mecto nucuuiuiaibl B cTpykrype OOII

Huctummaa « Hpopmanonnsie ceTn U tenekommynukanum» (b1. Juctummuaer (Moxynn)) b1.
Jucuumnuael (MoAynu) npodeCcCHOHATBHOTO HUKJIIA 0053aTeNIbHBIX JUCIUILINH.

[TpenmiecTBYIONMMHI ~ JUCHHUILTUHAMY,  (QOPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
CJIEIYIONIUE JUCIUTIIUHBL: DJICKTPOTEXHUKA, JEKTPOHUKA U CXEMOTEXHHKA, BhIuncIuTeIbHBIC MAIIMHBI,
CUCTEMBI U CETH.

[Tocnenyromumu TUCIUILTTAHAMH SIBIISIFOTCS: .

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus UCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOINX KOMIETCHIIUI:

—  OIIK-6 criocOGHOCTBIO OCYILECTBIIATh IOUCK, XpaHeHHe, 00paboTKy U aHaIu3 UHPOPMALUH
U3 pa3IMYHbIX UCTOUYHUKOB U 0a3 JaHHBIX, PEJCTABIATh ee B TpeOyeMoM (opmare C MCIOIb30BaHUEM
MH(POPMALIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA;

—  OIIK-9 cnocoOHOCTBIO HCIIONB30BaTh HABBIKM PAaOOTHI ¢ KOMIIBIOTEPOM, BIa/leTh METOIAMU
MH(OPMALIMOHHBIX TEXHOJIOTUI, COOJII0aTh OCHOBHBIE TpeOOBaHU MH(OPMAIIMOHHON 0€30IacCHOCTH;

— IIK-8 roToBHOCTbIO K BHEIPEHUIO PE3YIIHTATOB Pa3pabOTOK CPEACTB U CUCTEM aBTOMAaTHU3aL[UU
U YIpaBJIeHUs B IPOU3BOACTBO;

— TIK-9 cnocoOHOCTBIO MPOBOJAUTH TEXHHMUYECKOE OCHAILEHHE PadOo4YMX MECT U pa3MelleHHue
TEXHOJIOTMYECKOro 000py10BaHMUS;

B pe3ynbrare n3y4eHus JUCHUIUIMHBI CTYIEHT JOJIKEH:

— 3HaTb OCHOBHbBIE 3Tallbl pa3paOOTKU BBIYUCIUTENBHBIX CETEH, OCHOBHBIE YCTpPOWCTBAa M
MIPOTOKOJIBI, ~TEOPETUYECKHE OCHOBBI APXUTEKTypHOM U  CHUCTEMOTEXHHYECKONM OpraHu3aluu
BBIUHCIIUTEIBHBIX CETEH, MOCTPOCHHME CETEBBIX INPOTOKOJIOB, aJTOPUTMBl MapuipyTu3auuu ba3oBble
MOHATHSI TEOPUH HHGPOpMAINK, O00OOIIEHHYI0 CTPYKTYPHYIO CXEMY CHUCTEMBI Mepeiadd MHQPOpMaluH,
a”anoro-iM@poBoe MpeoOpa3oBaHUEe, OCHOBHBIE BHJbI MOAYISLUN/MAHUIYISALUN, BUABI CIOXHOM
monymsitnu (QPSK, QAM), MeToasl KOAMPOBaHUS U aJTOPUTMBI CKaTHUs MH(OPMALUU, OCHOBBI TEOPUH
MIOMEXOyCTOWYMBOIO KOJMPOBAHUS, METOABl MHOXKECTBEHHOro paoctyna. OCHOBHbIE MpeoOpa3oBaHUs
CUTHaja B CHUCTEME Mepenaud MHGOpMaluu, CTPYKTYpy COBPEMEHHBIX HPOBOIHBIX M OECIPOBOJIHBIX
cHCTeM Iepefayr MHGOpPMalUH, YCIOBUS PACHPOCTPAHEHMs CHTHala B 3aBUCUMOCTH OT YacCTOTHOIO
JMana3oHa, TEOPETUYECKHE CBEJIEHUS O CKOPOCTH pacHpoCTpaHeHHs HWH(OpMaluu OT pazIMdHbIX
(bakTopoB (YpoBEeHb IIyMa, 0J0Ca CUTHANIA U T.I1.).

— yMeTb BbHIOMpaTh, KOMILJIEKCUPOBaThb, OSKCIUIyaTUpOBaTh W pa3padarbiBaTh MPOTrPaMMHO-
afnmnapaTHble CpPE/ICTBAa B CO3/1aBa€MbIX BBIUMCIMTEIBHBIX M HWH(OPMAIMOHHBIX CUCTEMAaX, U CETEBBIX
CTPYKTypaxX. aHaJU3UpoOBaTh M IOHMMATh CTPYKTYPHYIO CXE€MYy CHCTEMBI Mepeaaud HHGOpMaIuy,
OCYHIECTBIIATh pacyeT M MPOEKTUPOBAHUE TEJIEKOMMYHHMKAIIMOHHBIX CETel Ha CTPYKTYpPHOM YpPOBHE,
pa3pabarbIBaTh OTAEIbHBIE MPOTrPAMMHO-ANIMApPaTHBIE MOMYIU Ul TEJIEKOMMYHHMKALIMOHHBIX CHCTEM,
WCIIONB3ysd COBPEMEHHBIE yCTpoicTBa o00paboTkm wuHopmanmmu u crneruaiuzupoBanasie CAIIP.
aHAM3UPOBaTh TEX3a/JaHUE Ha IMPEeIMET BO3MOXKHOCTH €ro peaju3allM, BHIOOp THIAa KaHajla CBS3H,
OCYIIECTBIIATh NMPOEKTHUPOBAHHUE, MOJIETUPOBAHUE U PACUET CUCTEMBbI CBSI3U, BBIIOJIHATH IKCIIEPUMEHTHI
0 MIPOBEPKE PabOTOCIIOCOOHOCTH CUCTEMBI CBA3H.
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— BJaJeTh HaBbIKaMH TOAOOpa

Heo0X0qMMOro

CETCBOI'O

o0opynoBaHus, HaBBIKAMU

KOH(QHUTYPUPOBaHUS JIOKAIBHBIX CETEU, pealn3alliil CETEBBIX MPOTOKOJIOB C MOMOIIBIO MPOTPAMMHBIX
CpE/ICTB HaBBIKAMH aHaJIM3a COBPEMEHHBIX CHUCTEM IMepeAayd WHPOpPMAIMK Ha YPOBHE CTPYKTYPHOM
CXEMBI, HAaBBIKAMH MOJCIMPOBAHUS U Pa3pabOTKH OTAETBHBIX MOAYIEH TEICKOMMYHUKAIIMOHBIX CHCTEM
(kogupoBaHms, 00paOOTKH), HaBBIKAMHU BBIOOpa W OOOCHOBAHHUS TMPOEKTHOTO PEIICHHUS Ha OCHOBE
tex3amanus, coBpemMeHHbIMU CAIIP u mporpamMMHOroO-anmapaTHBIMH KOMIUIEKCAMHU ISl peau3aliiun
CHCTEMBI CBSI3M, HAaBBIKAMH BBIMIOJIHEHUS SKCIIEPUMEHTOB IO OIEHKE PabOTOCIIOCOOHOCTH CHUCTEMBI

CBSI3H.
4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0EMKOCTh TUCIUTUTHHEI COCTABISET 4 3aUETHBIX SIMHUIILI U MPEICTABICHA B TAOIHIIE
4.1.
Tabmuua 4.1 — Tpy1oeMKOCTb JUCIUILINHBI
No Bunbl yueOHOM nesaTenbHOCTH 7 cemecTp Bcero Ennuuner
1 Jlexiun 20 20 4acoB
2 JIaGoparopHble 3aHATHS 34 34 4acoB
3 Bcero aynuTopHbIX 3aHATHI 54 54 4acoB
4 W3 HuX B MHTEPAKTUBHOM (hopme 12 12 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (0e3 sx3ameHa) 108 108 4acoB
7 [TonroToBka M caava SK3aMeHa 36 36 4acoB
8 OO61ast TpyI0eMKOCTh 144 144 4acoB
4 4 3.E

5. Conep:xaHue THCUMILIAHBI

5.1. Pazaesnl JUCHUIIMHGBI 1 BUABI 3aHATHI

Paznenbl TUCHUIUIMHBI M BUJIBI 3aHATHI IPUBEACHBI B Ta0bmuIe 5.1.
Tabmuma 5.1 — Pazgensl QUCHUIINHLI U BUABI 3aHITHI
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1 ®usnueckue NPUHIUIIEI TOCTPOEHUS 8 18 27 53 OIIK-6, OIIK-
CHUCTEM TEJIEKOMMYHUKAIIMN U CETEM. 9, IIK-8
2  BecmpoBoIHBIE CUCTEMBI Mepeaun 2 4 5 11 OIIK-6, OIIK-
nHpopMaIuu. 9, K-8, TIK-9
3 | Knaccuduxkamus ceteid 1 MOIETb UX 2 0 1 3 OIIK-6, OIIK-9
B3aMMOJICHCTBUS.
4 | JlokanbHbBIE BEIYMCIUTEILHBIE CETH. 4 8 16 28 OIIK-6, OIIK-
9, IIK-8, T1IK-9
5 I'moGanbHBIE BEIYUCIMTEIBHBIE CETH. 4 4 5 13 OIIK-6, OIIK-
9, IIK-8, T1IK-9
4



‘ ‘ Htoro

20 34 54 108

5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3nesoB TUCIUILINH (110 JICKIMSIM) IPUBEICHO B Tabmuiie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aenoB AUCITUTUINH (10 JICKITHSIM)

Ne HasBanus pasnenon

CopeprkaHue pa3enoB TUCIUILTAHBI
0 JIEKIIASAM

7 cemecTp

(uac.) TpynoeMkocThb

KomneTeHIuu OopMupyemMbie

1  ®usudeckue NPUHITUIIBI
MMOCTPOCHUS CUCTEM

uH(pOpMaLIUH.
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2  becnpoBOIHBIC CHCTEMBI TepeIavYH
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[TonsiTust curnana, ero cnektp. Csizb
MIOJIOCHI MIPOITYCKAHUS U CKOPOCTH
nepenayn nHpopmaruu. O000ImEeHHas
CTPYKTYpa cucTeMbI cBsi3u. [loHsTHe
MIPOBOJHBIX U OECIIPOBOIHBIX CHCTEM.
3aueM HY)KHA MOAYJALMS. Busl
aHanoroBoit monyisiiuu (AM, UM,
®M). Hudposas MaHUTTYIIALHUS,
MTOHATHE KOMIUIEKCHOT'O CUTHAJIa
(BPSK, QPSK, QAM).
XapaKTepruCTUKHU TIPOBOIHBIX JIMHUM.
CnyTHUKOBBIE KaHaJbl. Pannokanansl u
COTOBBIC CUCTEMBI CBsI3H. ONTHYECKUE
1 nH(}paKpacHbIC JIMHUH CBSI3HU.
BnusgHue noMmex Ha cucteMy nepenadyu
uH(popMauu. Buasl myma, cnoco6st
60pb0b1. CrIOCOOBI KOHTPOJIS
MPaBUILHOCTH UH(MOPMAIIIH.
Koppektupyromniye kKoabl, KOsl
Xosmmunra, Puga-ConomoHa.
CxpomOnunr. KonmuvectBo
MH(OPMaAIUU U SHTPOIHUS. AJITOPUTMBI
C)KaTus JIaHHBIX, koA Jlemmnena-3uBa.
B3anMocBs3b ckopocTu nepeaadu
uH(pOPMAIIH, MTOJIOCHI TPOMTYCKAHUS U
mryma. MHOXKECTBEHHBIN TOCTYII
(yacToTHOE, BpEMEHHOE, KOJI0BOE
paszzeneHue KaHaJloB), TEXHOJIOTHs
OFDM.

IIpuHIUITBI TOCTPOEHUSI COBPEMEHHBIX
0ecrpOBOAHBIX CUCTEM Mepelauyl
uHpopMauu. Moaemsl.
Pacnipenenenrie 4acTOTHBIX
Jrana3oHoB. [[puHIuMIbEI moctpoeHus
pagvopeneiHbIX TMHUHN CBS3H.
IIpuHIMITBEI OpraHu3anny ceTen

OIIK-6,
OIIK-9,
I1K-8

OIIK-6,
I1K-8, I1K-




CcOTOBOH cBsI3HU. ba3oBas craHIus, 30Ha
MOKpbITHSL. [0KOJIEHHS COTOBBIX CETEM,
[Tpuniuner poymuHra. CuCTEMBbI
o0anbHON HABUTAILIUU, BUJIBI,
KJIacCU(UKAIUs CUCTEM HaBUTAINH,
CHUCTEM CITYTHUKOBOM cBsi3u. CTpyKTypa
CUCTEMBbI INI00AIbHOM HaBUTAIUH.
[IpuHUMIIBI OTIpEeICHHs] KOOPIUHAT.

3 Knaccudukamus cereit u moaenb ux Kitaccudukanus nHGopMarmoHHBIX 2 OIIK-6,

B3aUMOJICUCTBUSI. cereil. CiocoOb! kommyTtanuu. Cetn OIIK-9
OJTHOPAHTOBBIC U KIIMEHT-CEPBEP.
Tononoruu cerei. YpoBHU U
poToKoJbl Mojenu OSI.

4 JlokanpHble BbIUMCIUTENBHBIE ceTH. Dusnueckuili ypoBeHb 4 OIIK-6,
BBEIYHCIUTEIBHBIX ceTeil. MeTombl OI1K-9,
nocryna. Jlymiekce u moixyayIiekc. IK-8, T1K-
duznyeckoe KOAUPOBAHUE, 9

CaMOCHHXPOHU3UPYIOIINUECS KOMIBI,
Manuectepckoe koaupoBanue, MLT3,
2B1Q. BbICOKOCKOPOCTHBIE JIOKAJIbHbIE
ceru. Texnomorus Ethernet, ucropus
Bo3HHKHOBeHU:. Kanp Ethernet. Buras
napa, pasHopuaHoctH. 100 Mbit
Ethernet, mpunmmme! padotsl. Gigabit
Ethernet, mpuHIMIIBI pAOOTHI.
JanpHeiee pa3BUTHE TEXHOJIOTUH
Ethernet. @yHKIMM ceTEBOTO U
TpaHCHOPTHOrO ypoBHEM. [IpoTOKOIBI
TCP/IP. Ilpotokonsl ypoBHeii. IP-
azipec, Joruyeckas u puzndeckas
anpecanus. Macka noaceTH.
[TpoekTrpoBaHNE JTOKAIBHBIX CETEH.

5 ImobGanpHble BHIYUCIUTENBHBIE ANTOpUTMBI MapIIPYTU3ALIUH. 4 OIIK-6,
CETH. Anpecanus B Internet. [mo6anbnas u OI1K-9,
JIOKaJbHAsl MapIIPyTH3ALHS. K-8, I1K-
Bupryansnslie cetu. Knaccudukarus 9

CETEBBIX YCTPOUCTB (KOMMYTATOPHI,
MapHIpyTHU3aTOPbl, ONITHYECKHE
yCTpOWCTBA), GYHKIIUU, TPUMEHEHUE.
CrpykTypa 1 HH(pOpMaIIMOHHBIE
YCIYTH TEPPUTOPUATBHBIX CETEH.
[Tpotokosnsl (paitnoBoro oomMeHa,
AIIEKTPOHHOH MOYTHI, TUCTAHIIMOHHOTO
yIIpaBlICHUSL.

Utoro 20

5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCHMILVIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAbITY IIUMHU)
U o0ecrieynBaeMbIMU (MOCJIeYIOIUMH) TUCHUIIIMHAMHA
Paznenbl TUCHUIUIMHBL M MEXIUCUUIUIMHAPHBIE CBSI3U C 00ECIeYMBAIOUIUMU (TIPEIBITYLIIIMHU) U
obecrneurnBaeMbIMHE (ITOCIETYIOMIMMHI ) TUCIUTUTHHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
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Tabnuma 5.3 - Pa3gensl AUCIUIITMHBI M MEXKIUCIUITIMHAPHBIE CBA3H

No paznenoB naHHOW TUCIUIUIMHBL, AJISI KOTOPBIX
HE00XOMMO HM3ydeHHE 00ECTICUNBAIONIUX U
o0ecIieunBaeMbIX JUCIUATUINH

1 2 3 4 5

[IpenmecTByromMe TUCIUTLTAHBI

Ne HauMeHoBaHue TUCIUMILINH

1  DnekTpoTexHUKa, HIEKTPOHUKA U
CXEMOTEXHHKA

+ +

2 BreraucnurenbpHbIC MalInuHbI, CUCTEMBI U
CETH

+ + +

5.4. CooTBeTcTBHE KOMIIETEeHIIUI, GOPMUPYEMBIX PU U3YyYeHUH TUCHUIUIMHBI, U BUI0B 3aHATHI
CooTBeTcTBHE KOMIETCHIUN, (DOPMUPYEMBIX TMPH W3yYCHUH IAUCHHUILTAHBI, U BHUJIOB 3aHITHIA
MPEACTABICHO B Tabnuie 5.4
Tabmuma 5. 4 — CooOTBETCTBHE KOMIIETEHIIM W BHJIOB 3aHATUH, (DOPMHUpPYEMBIX IPH H3YUYCHHH
JTUCIUILTAHBI

Bune! zagstui

@opMBI KOHTPOJIA

Komnerennuu
Jlexknun

+ JlaGopaTtopHbie 3aHATHS
+ CamocrostensHas padora

OIIK-6 + Kontponsnas pabora, Otuer o
WH/IMBU/yaJIbHOMY 3aJIaHUIO,
3amuTa otyera, OTYET 110
naboparopHoii paboTe,
KoMnoHEeHT CBOEBpEMEHHOCTH,

Onpoc Ha 3aHATHAX

OIIK-9 + + + KontponpHas pabora, OTuer no
WH/IMBU/TyaJIbHOMY 3aJIaHUIO,
3amuTa otyera, OTYET 110
naboparopHoii paboTe,
KoMnoHeHT CBOEBpEMEHHOCTH,
Onpoc Ha 3aHATHAX

I1K-8 + + + KonTponsnas paborta, 3amura
oryera, OTyer no aboparopHoOn
pabore, KommoneHt
CBOEBpPEMEHHOCTH, O1npoc Ha
3aHATUAX

I1K-9 + + + KonTponbhas pabota, 3amura
otueta, OTYeT 1o J1aboparopHoit
pabote, KommoneHt
CBOEBpEMEHHOCTH, Onpoc Ha
3aHATHSX

6. UaTepakTuBHBIC MeTOALI M (POPMBbI OPraHU3ANMHU 00yUCHUSI
TexHOMOruM MHTEPAKTUBHOTO OOy4YeHMs MPHU Pa3HbIX (popMax 3aHATUH B yacax NPHUBEICHBI B
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Tabnuue 6.1

Tabnuna 6.1 — TexHOIOTHH UHTEPAKTUBHOTO 00yUEHHUS MPHU pa3HbIX (popmax 3aHATHH B Yacax

WNuTepakTuBHbIC TaboparopHbie  MHTepakTUBH
MeTtoab! P patop p Bcero
3aHATUA bI€ JICKIIUU
Pemenne cutyalinoHHBIX 3a/1a9 2
Pabora B komane 4 4
IT-meTonBI 4 6
Uroro 10 12
7. JIabopaTopHbIii MPAKTUKYM
Coneprkanue JadoparopHbIX paboT mpuBeneHo B Taduuie 7.1.
Tabmuna 7. 1 — Coneprkanue 1ad0paropHbIX paboT
(D]
3
4 5
5 &
g =
S p=
= o,
Q <)
No HasBanus paznenos Coneprxanue 1ab0paTropHbIX paboT =S '2
e
= 5
S 5
5 5
— E
g
~
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7 cemectp

1  ®usuyeckue NPUHIUIIBI UccnenoBanus CrieKTPOB aMILTATYIHO- 4 OIIK-6,
MIOCTPOECHUS CUCTEM UMITYIIbCHOM ¥ IIUPOTHO-UMITYIIbCHON OIIK-9
TEJICKOMMYHHKALIUI U CETEH. MOZIYJIALUHA.

2  Dusznyeckue MPUHIUIIBI YacroTHO-(ha3zoBast MOAYISALUS U 4 OIIK-6,
IIOCTPOEHUS CUCTEM JEMOIYIALHAS. OIIK-9
TEJICKOMMYHHMKALUM U CETEH.

3  ®usnyeckue MPUHIIAIIBI IToMmexo3amuiaromnme Koasl i 4 OIIK-6,
MTOCTPOECHUS CUCTEM MEXaHU3MbI U30BITOYHOCTH. OIIK-9,
TEJICKOMMYHHMKAIIMI U CETEH. I1K-8

4  ®usnueckue MPUHIIMIIBI MHoOrokaHanbHbIE CUCTEMBI ITepeaadn 6 OIIK-6,
IIOCTPOEHUS CUCTEM JAHHBIX. OI1K-9,
TEJIEKOMMYHHUKAIUN U CETEH. I1K-8

5  becnpoBoansie cucremsl nepefadn  becnpoBoaHbIE CUCTEMBI ITEpeJadn 4 OIIK-6,
uH(popMaLUH. uHpOpMaLUH. OIIK-9,

I1K-8

6  JlokanbHbIE BEIUMCIUTENbHBIC CeTH. |P-cetn m Mapmpyru3anus. 4 OIIK-6,
OIIK-9,
ITK-8, T1K-
9

7  JloxanpHbIE BEIYMCINTEIRHBIE ceTU. CHcTeMa TOMEHHBIX HMEH. 4 OI1K-6,
OIIK-9,
ITK-9

8 | [moOanbHBIE BBIUUCIATEILHEIE DNEeKTPOHHAs MOUTA. 4 OIIK-6,
CETH. OI1K-9,

IK-8, TTK-




Uroro 34

8. IlpakTHyeckue 3aHATHS
He npenycmorpeno PVYII

9. CamocrosiTesibHas pabdora
Bunasl camocrosiTenbHO paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMH TPEICTABICHBI B

tabnuue 9.1.
Tabnuma 9.1 - Buabl caMOCTOsATEILHON pabOTHI, TPYAOEMKOCTh U (JOPMUpPYEMbIe KOMIIETCHIIUU
Q
ia)
e 5
5 2
2 =
= =
2z a.
Bunwl camocrositenbHOU o é’
Ne HaszBanus pasnenos X @opMbI KOHTPOJIS
paboThI 2 =
= =
~ =
Q (]
5 5
— =
g
4
7 cemectp
1  BbecnpoBoausbie cucremsl  [IpopaboTka 1 | OIIK-6, Omnpoc Ha 3aHATHSIX
nepenayu HHGoOpMalMK. JIEKIMOHHOTO Marepualia I1K-8,
I1K-9
2  ®usnueckue npuHIunbsl  [Ipopadotka 2 OIIK-6, Ompoc Ha 3aHATUSX,
MOCTPOCHUS CUCTEM JIEKIIMOHHOTO MaTepHrasa OIIK-9, KouTpomnsHas paboTa
TEJIEKOMMYHUKAIUN U TIK-8
ceTen.
3  ImoGanbHbie [TpopaboTtka 1 | OIIK-6, Omnpoc Ha 3aHATHSIX
BBIYMCIIUTEIIbHBIE CETH.  JIEKIIMOHHOIO Marepuania OIIK-9,
I1K-8§,
I1K-9
4 JloxanbHbIE [TpopaboTtka 1 OIIK-6, Omnpoc Ha 3aHATHSIX,
BBIYUCIIUTENbHBIE CETU.  JIEKI[MOHHOTO MaTepuasa OIIK-9, KouTponbHas paboTa
K-8,
IK-9
5  Kiaccudukanus cereit u IIpopaborka 1 | OIIK-6, Omnpoc Ha 3aHATHSIX
MOZEIb X JIEKIIMOHHOTO MaTepuasa OIIK-9
B3aUMOJICHCTBUA.
6  becnpoBoansie cuctembl OdopmileHHE OTYETOB 110 4 | OIIK-6, Ortuer no nabopaTopHOii
nepenayn nHGoOpMaIuu. J1abopaTOpHBIM paboTam OIIK-9, pa6ore, KommoneHT
T1IK-8 CBOEBPEMEHHOCTH,
3amura oT4era
7 ©®usnueckue npuHIUIbE  OdopmileHHE OTYETOB 110 6 OIIK-6, Ortuer no naboparopHoi
MMOCTPOCHHS CUCTEM nabopaTopHBIM paboTam OIIK-9, pa6ote, KommoHeHT
TEJIEKOMMYHUKAIIUN U [1K-8 CBOEBPEMEHHOCTH,
ceTen. 3amura oT4era
8  ®wusmueckue npuHIMNIbl  OdopmiieHne 0T4ETOB MO 4 | OIIK-6, Ortuer no nabopaTopHOii
MMOCTPOCHHUS CUCTEM nmabopaTopHBIM paboTam OIIK-9, pabore, KommoneHT
TEJIEKOMMYHUKAIIUN U [1K-8 CBOEBPEMEHHOCTH,
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ceTen. 3amura oTueTa
9  @usnueckue npuHIUIbE  OdopmileHHE OTYETOB 110 4 | OIIK-6, Ortuer o
MMOCTPOCHHS CUCTEM 1abopaTopHBIM paboTam OIIK-9  wHauBUIyaTbEHOMY
TEJICKOMMYHUKAIIUN U 3ananuto, KoMmoHeHt
CETeH. CBOEBPEMEHHOCTH,
3amuTa oT4eTa
10 ®wusuueckue npuHIUnbl  OGopMICHUE OTYETOB TIO 4  OIIK-6, Ortuer no maboparopHoi
MOCTPOCHUS CHCTEM naboparopHbeIM paboTam OIIK-9  pa6ore, KommoneHT
TEJIEKOMMYHUKAIUH 1 CBOEBPEMEHHOCTH,
ceTei. 3amuTa oT4eTa
11 TI'moGanbHbIe OdopmiteHre 0T4eTOB 110 4  OIIK-6, Ortuer no maboparopHoi
BBIYUCIIUTENbHBIC CETH.  JTaOOpaTOpHBIM paboTam OIIK-9, pa6ore, KomnoneHnt
TIK-8, CBOEBPEMEHHOCTH,
I1K-9 3amuTa oT4eTa
12 JloxanbHble OdopmieHre 0TYETOB 110 4 | OIIK-6, Ortuer no nabopaTopHOii
BBIYHMCIIUTEIILHBIE CETH.  JIAOOPAaTOPHBIM paboTam OIIK-9, pabote, KommoneHT
I1K-9 CBOEBPEMEHHOCTH,
3amuTa oTueTa
13 JloxanbHbIE OdopmiieHre 0TYETOB T10 4 | OIIK-6, Ortuer no mabopaTopHOii
BBIYUCIIUTEILHBIC CETH.  JTa0OPATOPHBIM paboTamM OIIK-9, pab6ore, KommoneHT
K-8, CBOEBPEMEHHOCTH,
T1IK-9 3amuTa oTueTa
14 [ToaroToBKa K SK3aMEHY 36 DK3aMeH
15 ®wusunueckue npunnunsl  [loaroroska k 7 OIIK-6, KontponbHas paboTa
IIOCTPOEHMS CUCTEM KOHTPOJIbHBIM paboTam OIIK-9,
TEJIEKOMMYHUKAIUN U TIK-8
ceTen.
Bcero (6e3 ax3ameHa) 54
16 IloaroroBka K KOHTPOJBHBIM paboTam 7  OIIK-6, KontponbHas pabota
OIIK-9,
K-8,
IK-9
Hroro 90
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJil OLIEHKH YCIIeBaeMOCTH CTYIEHTOB

11.1. BanjbHble OLEHKHU AJIS 3J1eMEHTOB KOHTPOJISI

Tabnuua 11.1 — banbHble OLIEHKH A7 3IEMEHTOB KOHTPOJIS

MakcuMaibHBIN

MakcuMaibHBIN

MaxkcuMmanbHBIN

DneMeHThI y4eOHOM OaJi 3a nepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a mepuon
JEATEILHOCTH mexnay 2KT u Ha CeMecTp
Havasa ceMectpa  mexay 1KT u 2KT
KOHEIl CeMecTpa
7 ceMmecTp
3amura oTyeTa 12
KommnoneHnt 12
CBOEBPEMEHHOCTH
KonTponbHas padota 10 10 20
CornacoBaHa Ha noprtane Ne 609 10




Ornpoc Ha 3aHATHAX 2 2 2 6
Ot4er o mabopaTopHoi 8 8 4 20
pabore

OK3aMeH 30
Hapacraromum nrorom 28 56 70 100

11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[Tepecuer 0amIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadbmmie 11.2.
Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBLHON TOYKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI O6atoB Ha aaty KT 5)

Ot 70% 1o 89% ot MmakcuMaabHOM cCyMMBbI O6aiioB Ha aaty KT

4
Ot 60% 10 69% oT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasbHOW cyMMBI 6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[TepecueT cymmbl 6allJIOB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OIIEHKY MPEICTaBJICH B TaOIUIE
11.3.

Tabmuua 11. 3 — [IepecueT cymmbl 6AJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosasi cymma Gaiios,

Onenxka (I'OC) YUHUTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (OTJINYHO)
85 -89 B (ouensn xoporo)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 69 D (ynoBieTBOpUTENBHO)

3 (YyIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTaeHo)
2 (meynoneTBopuTeNLHO) (HE Huxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE o0ecTiedeHHue TUCHUILTUHBI

12.1. OcHoBHasi JuTeparypa
1. OcHoBbl mocTpoeHMs] WH(GOKOMMYHUKALIMOHHBIX CHUCTEM WU ceTel: YueOHoe mnocobue /
IlyroBkmn A. B. - 2016. 156 c. [OnekrpoHHbli pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/6061, cBOOOAHBIIA.

12.2. lononHMTEIBHAS IUTEPATypa
1. Bpoiino B.JI. BeruncnurenbHble CUCTEMBI, CETH M TEIEKOMMYHUKAIIMK: Y4eOHOe ocooue st
By30B/ B. JI. bpoiino, O. I1. Unbuna. 3-e uza. — CII6.: ITutep, 2008. — 765[3] c. (Hanuuue B 6uMOIHOTEKE
TYCVYP - 1 3k3.)

12.3. Y4eOHO-MeTOAMYEeCKOe TOco0He M POorpaMMHOe oldecrieyeHue
1. Komy6unckuii B. II., 3BonkoB JI.A., SImmanoB A. B. UndopmanmonHsie cucTteMsl, CETH U
TEJIEKOMMYHUKAIMH. Y4eOHO-METOINYECKOe MTOCcOOMe MO BBIMOIHEHUIO Ja0opaTopHbIX padoT.. - TYCVP,
Kadeapa KCVII, 2012. — 142 c. [DnexTpoHHbII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217
2. Meroaudeckne yKa3aHWUS TI0 BBITIOJHCHHIO CaMOCTOSATEIBHOW pPAa0OTHI TPHUBEACHBI Ha
crpanunax c 4 mo 142 yuebHo-meroauueckoro nocodus (m. 12.3.1.).

CornacosaHa Ha noprane Ne 609 11



12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CTIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. google.com, yandrex.ru

13. MarepuainbHO-TeXHH4YECKOe o0ecreyeHrue TUCHUIINHBI
JIeKImoHHBIN KJ1acc, KOMITbIOTEPHBIN KJ1acc.
[Tporpammuoe obecnieuenue: MathCAD, Audacity

14. ®oH OLIEHOYHBIX CPEIACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEACH B IPUIIOKEHUH 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPTraHU3ANUU U3yYeHU S U CHUIITHHBI
be3 pekomeH nanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(IpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX MATepHaIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB UX MCIOJb30BaHUS, ITPEIHa3HAYEHHBIX
TUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[UH CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKON) KOMITETCHIIMMA MTPUBE/ICH B Tadauie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTIITMHON KOMIIETEHIIUN

CornacoeaHa Ha noptane Ne
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Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETEHIIUI
OIIK-6 CIOCOOHOCTBIO OCYIIECTBIISATH ITOUCK, JloKeH 3HaTh OCHOBHBIE ATAIlbI
XpaHeHue, 00pabdoTKy 1 aHamu3 HHGOpPMAIUU  pa3pabOTKH BHIYHCIUTEILHBIX CETEH,
U3 Pa3IMYHBIX UICTOUHUKOB U 0a3 JaHHBIX, OCHOBHBIE YCTPONCTBA U MPOTOKOJIBI,
MPEJCTABISATh €¢ B TpeOyeMoM (opMare ¢ TEOPETHUECKUE OCHOBBI APXUTEKTYPHOU U
UCIOJIb30BaHNEM UH()OPMALIMOHHBIX, CHUCTEeMOTEXHUYECKOU OpraHu3aIuu
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHUI BBIYUCIIUTENbHBIX CETEH, MOCTPOCHUE
CETEBBIX IPOTOKOJIOB, aJITOPUTMBI
OIIK-9 CIOCOOHOCTHIO MCIOJIB30BAaTh HaBBIKK PaOOTHI C p 5 ’ p
Mapupytu3anuu bazoBbie MOHITHS TEOPUU
KOMITBIOTEPOM, BJIAJETh METOAAMHU PLIpYTH3all 606 p
N uH(popMaIuu, 0000IIEHHYIO CTPYKTYPHYIO
WH(OPMAIIMOHHBIX TEXHOJIOTUHM, COOI0OATh (bopmaiuy, HCHHY PYKTYpHY
o XEMY CHCTEMBI 1T 91 wHpOpMAUU
OCHOBHEBIE TpeOOBaHUs WH(HOPMAITHOHHOM CXCMYy cucTe cpeaa 5 popmarun,
a”asioro-uudpoBoe mpeodpa3oBaHue
0e301acCHOCTH unp peobp ’
OCHOBHBIC BUJIBI
HK'8 TOTOBHOCTBIO K BHeIIpeHI/IIO pe3yﬂbTaTOB MO,HyHHHHH/MaHI/IHyHHHHH, BUBI CHO)KHOﬁ
pa3paboTOK CPENICTB U CHCTEM aBTOMATHU3aINH moxyisiun (QPSK, QAM), MeTozs!
1 yNpaBJICHHA B IIPOU3BOACTBO KOJIMPOBAHUS U aJITOPUTMBI CIKATHS
I1K-9 CITOCOOHOCTBIO TPOBOAMTH TEXHUUYECKOE MH(OpMALMHU, OCHOBBI TEOPUH

[IOMEXO0YCTOWYMBOI0 KOJUPOBAHUS,
METOJIbI MHOXKECTBEHHOT'O JIOCTYTIA.
OcHoBHbIE TPpe0Opa3oBaHMsI CUTHANA B
CUCTEMe Iepeiaun nH(popMaIu,
CTPYKTYpPY COBPEMEHHBIX IPOBOHBIX U
0eCIpOBOAHBIX CUCTEM TIepeadu
UH(OPMaIUH, YCIOBUS PACIPOCTPAHEHUS
CUTHAJIa B 3aBUCIMOCTH OT YaCTOTHOTO
Jarna3oHa, TEOpeTHYEeCKHE CBEJICHUS O
CKOPOCTHU pacnpocTpaHeHust HHGOpMaIIUuu
OT Pa3IUYHBIX (aKTOPOB (YPOBEHB IIyMa,
110JI0Ca CUTHANA U T.01.).;

JlomkeH yMeTh BBIOMpATh,
KOMIUIEKCUPOBATh, KCIUTYaTHPOBATh
pa3pabarbIBaTh IPOrpaMMHO-AINIApaTHbIE
CPEICTBa B CO3/IaBAEMbIX
BBIYUCIIUTENBHBIX U HUHPOPMAITMOHHBIX
CHCTEMaX, M CETEBBIX CTPYKTYpaX.
aHAJM3UPOBATh U IOHUMATh CTPYKTYPHYIO
CXeMyY CHCTEMBI Tiepeiaun HH(pOopMaIuH,
OCYILECTBIIATH PACUeT U MPOEKTUPOBAHUE
TEJIEKOMMYHUKAI[HOHHBIX CETeH Ha
CTPYKTYpPHOM YpPOBHE, pa3palaTbIBaTh
OTIENbHBIE MPOTPaMMHO-AIapaTHBIE
MOZYJH JUIsl TEJIEKOMMYHHUKAIIMOHHBIX
CHCTEM, HCITOJIb3Ysl COBPEMEHHBIC
ycTpoicTBa 00pab0TKH HHPOPMAITUH U
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cnenuanuzupoBanubie CAIIP.
aHAJTM3UPOBATh TEX3a/1aHUE HA TIPEIMET
BO3MO)XHOCTH €T0 peasin3aiiium, BEI0Op
TUIIA KaHaJa CBSI3U, OCYIIECTBIIATh
MPOEKTHUPOBAHUE, MOJICIIMPOBAHHE U
pacyer CUCTEMBbI CBSI3H, BHIIOIHATh
OKCTIEPUMEHTBI TI0 TIPOBEPKE
paboTOCIIOCOOHOCTH CUCTEMBI CBSI3H. |
JloykeH BiasieTh HaBbIKaMu TIog0opa
HEOOXOIMMOTO CEeTeBOr0 000pyI0BaHUS,
HaBBIKAMU KOH(PHUTYPUPOBAHUS JIOKATBHBIX
CeTel, pean3alnu CEeTEBbIX IPOTOKOJIOB C
MIOMOIIBIO TIPOTPAMMHBIX CPEJICTB
HaBBIKAMU aHaJIHM3a COBPEMEHHBIX CUCTEM
nepeaadn MHPOpPMaIi Ha YPOBHE
CTPYKTYpPHOM CXEMBI, HaBBIKAMHU
MOZICTTUPOBAHUS U pa3padOTKU OTAEITbHBIX
MOZYJIEH TEeITEeKOMMYHHUKAIIMOHBIX CHCTEM
(kogupoBaHusi, 00pabOTKHM ), HABBIKAMU
BbIOOpA U 000CHOBAHUS TPOEKTHOTO
pelleHHs Ha OCHOBE TeX3a1aHus,
coBpeMeHnHbIMU CAIIP 1 nporpamMmmHoro-
arrmapaTHbIMU KOMILJICKCAMU JIJIs
peau3ay CUCTEMBI CBS3H, HAaBBIKAMHU
BBINOJIHEHHSI SKCIIGPUMEHTOB T10 OIICHKE
paboTOCIIOCOOHOCTH CUCTEMBI CBSI3H.;

OO01mure XapakTepUCTUKU MOKa3arene U KpUTepueB

IIpUBENIEHBI B TabmuIe 2.

OLICHHBAHUA KOMHCTGHI_II/Iﬁ Ha BCCX JTallax

Ta@mua 2— O6H_II/Ie XApaKTCPUCTUKHU ToKazareyiei u KpUTCPUCB OLICHHBAHUA KOMHeTeHI_II/II‘/'I I10 STaraM

Iloka3arenu u

YPOBEHD)

MOHATHS B MpeJienax
u3ydaeMoil obiaactu

VnosnerBopurensH OO6namaetr 6a30BBIMU
0 (MMOPOTrOBBIN O0ITMMU 3HAHUSIMH

3HaTh YMeThb Bnanets
KPUTEPHUH
OTtnnuno (Beicokuit OOmanaer ¢paktruueckumu  OOGnagaeT 1uana3oHOM KonTponupyer pabory,
YPOBEHB) U TEOPETHUECKUMHU NPaKTUIECKUX YMEHHUH, MIPOBOJAMT OLICHKY,
3HAaHUSMU B IIpeenax TpeOyeMbIX Il Pa3BUTUSL  COBEPLICHCTBYET JIEHCTBUS
n3ydaeMoi 061acTu ¢ TBOPYECKUX PEIICHUN, paboThI
MOHUMaHHEM TPaHMIL abcTparupoBaHus
MPUMEHUMOCTH npobem
Xoporuo (6a30Bblii  3HaeT (axTel, npuHLIUNbL, OOnagaeT AMana3oHOM beper oTBETCTBEHHOCTS 32
YPOBEHB) IPOIIECChI, 00mIHe NPaKTUYECKUX YMEHHUH, 3aBepIICHHE 33]1a9 B

TpeOyeMbIX ISl PELIeHUs]  UCCIeI0BaHUH,
ornpezieNIeHHbIX NPo0IeM B IIPHUCIIOCA0INBAET CBOE
00JIaCTH HUCCIIEAOBAHMS MOBEJICHUE K

Ob6nagaeT OCHOBHBIMU PaGoraet npu npsimom
YMEHUSIMH, TpeOyeMbIMH  HAOIIOICHUN
JUTSI BBITTOJTHEHUS TIPOCTBIX

3aga4d

00CTOATEILCTBAM B
pelieHrur mpoodIemM

CornacoeaHa Ha noptane Ne
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2.1 Komnerenuus OITK-6
OIIK-6: criocOOHOCThIO OCYIIECTBIIATH MMOUCK, XpaHEHUE, 00pabOTKy M aHaiIu3 WH(OpPMAIUU U3
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pa3IMYHBIX MCTOYHMKOB M 0a3 JaHHBIX, MPEICTaBISATH €€ B TpeOyeMoM Qopmare ¢ HCIOIb30BAaHHEM
MH()OPMAIMOHHBIX, KOMITBIOTEPHBIX H CETEBBIX TEXHOJIOTHH.

Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBHUTH PsiJ ATANOB. DTarbl (POPMUPOBAHUS
KOMITCTCHIIUH, TNPHMEHSEMbIC JUIi 3TOTO BHIBl 3aHATUH M HCIOJB3yeMbIC CPEICTBA OLCHUBAHUS
IpeCTaBIeHbI B TabHIIe 3.
Tabmuua 3 — Dranbl GOpMUPOBAHHUS KOMIIETCHIIMU M HCIOJIb3yeMbIE CPEACTBA OLICHUBAHUS

Bunsl 3austuii

BEPOSITHOCTH OIIUOKH,
MOHSITUE KOJTUYECTBA
uH(pOpMaIH, SHTPOITUU

CHTHaJja, CIIOCOOBI CoKATUSA

JAHHBIX Pa3HOH (HOpMBI
(TEKcT, 3BYK,
HM300pakeHHE, BUJICO)

¢ llHTepakTuBHBIC
nabopaTopHbIC 3aHSTHS,
e llHTepakTuBHBIC
TIEKLUU;

e JlaGoparopHbie
3aHSTHS,

o Jlexiuuy;

e CamocTosiTenbHast
pabora;

e [loagroroBka k
JK3aMEHY;

JAHHBIX B CHCTEME
nepeaadn HHPOpMaIHH,
OCYIIECTBIIATH BHIOOP

He00X0JMMOT0 aIropuTMa

00pabOTKH JaHHBIX B
3aBUCHUMOCTHU OT CPEJIbI
nepeady U XpaHeHUs,
MPEJICTABIISTh
00paboTaHHBIC TaHHBIC B
TpeOyeMOM MPOTOKOIOM
dhopmarom

¢ llHTepakTuBHBIC
JabopaTOpHBIC 3aHATHUS,
¢ llHTepakTuBHBIC
TIEKLIUU;

e JlaboparopHsbie
3aHSTUS;

o Jlekiuuy;

e CamocrosiTenbHas
pabora;

e [loaroroBka k
9K3aMEHY;

Cocrasn 3Harb YMmeTh Brnaners
ConeprxaHue CrocoObI XpaHeHHS aHAJM3UPOBATh U HABBIKAMHU aHAIN3a
JTaIloB JIaHHBIX [IPU HAJIMYUH IIOHUMATh CTPYKTYPY COBPEMEHHBIX CIIOCO00B

KOJIMPOBAHUS U CIKATHS
JAHHBIX B CUCTEMaAX
nepenayr HHPOpMaIny,
HaBbIKaMH
MOJICTTUPOBAHUS
pa3paboTKH aIrOPUTMOB
KOJIMPOBAHUS U CIKATHUS
JAaHHBIX

e lIHTEepaKkTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGoparopHbie
3aHATHS,

e CamocrosiTenbHas
pabora;

Hcnonssyemslie
CpencTBa
OLICHUBAHUs

e KoHTposbHas paboTa;
e Ortuer no
nabopaTopHOil padoTe;
e Ortuer no
WHIUBUAYAIEHOMY
3aJIaHuIo;

e Ornpoc Ha 3aHATHUSX;
e DJK3aMeH;

¢ KoHTponbHas paboTa;
e Ortyer no
nabopaTopHOit padoTe;
e Ortyer no
WHIUBUAYAIBHOMY
3aJIaHuIo;

e Ornpoc Ha 3aHATHUSIX;
e DK3aMeH,

e Otuer o
naboparopHoOit paboTe;
e Ortuer o
WHAUBHUIYaJIbHOMY
3a/IaHHMIO;

e DK3aMeH;

CDOpMy.]'II/IpOBKa MoKa3areined u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMITETEHITUHN NpUBC/JCHA B

Tabimuue 4.

Ta6J'II/II_Ia 4 — Iloka3arenu u KpUTCpUH OLCHUBAHUA KOMIICTCHIINU HA 3Tallax

Cocras

OTIn4YHO
(BBICOKUY YPOBEHB)

3Harb

e CriocoObl XpaHEeHHUS
TAHHBIX IPU HATUHIHH
BEPOSITHOCTH OIITHUOKH,
MOHATHUE KOJMYECTBA

nH(pOpMaIUu, SHTPOIIUU

CUTHAJIA, CITOCOOBI
C)KaTusl TaHHBIX Pa3HOU
(bopMBI (TEKCT, 3BYK,

YMmern

® aHAJIM3UPOBATH H
MOHUMATh CTPYKTYPY
JIAHHBIX B CHCTEME
nepenayn HHPoOpManuy,
OCYHIECTBIIATH BHIOOD
HE0OX0IMMOTO
ajroput™Ma 06paboTKH
JIAHHBIX B 3aBHCUMOCTH

Bmangets

® HaBbIKaMH aHaJIu3a

COBpPEMEHHBIX CIIOCOO0B

KOOWPOBAHUA U CKATUA
JaHHBIX B CUCTCEMAaXx

nepenadu nHGopMaIuH,

HaBBIKaMH
MOACINPOBAHUA U

pa3pabOTKH aJrOPUTMOB

CornacoeaHa Ha noptane Ne
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Xoporo (6a30BbIii
YPOBEHb)

M300pakeHHe, BUJICO);

e CnocoObl XpaHEHHS
JTAHHBIX TIPU HAJTHYUU
BEPOSITHOCTH OIIUOKH,
CIOCOOBI CHKATHUS TAHHBIX
pasHoii popmbI (TEKCT,
3BYK, U300pakeHue,
BHJICO);

OT CpeJbl epeaayn u
XpaHCHHUS, TIPEICTABIATh
00paboTaHHbBIC JaHHBIC B
TpeOyeMOM MTPOTOKOIOM
dhopmarom,

® aHAJIM3UPOBATH U
MMOHUMATh CTPYKTYPY
JIAHHBIX B CHCTEME
nepeaayn HHPOpPMaIu,
OCYILECTBIIATH BHIOOP
HE0O0X0IMMOTO
anropuT™Ma 00paboOTKH
JAHHBIX B 3aBUCUMOCTH
OT CpeJibl Iepeaayu u
XpaHeHus,

KOJMPOBAHUS U CKATHUS
NAaHHBIX

e HaBBIKAMH aHAJIN32a
COBPEMEHHBIX CIIOCOO0OB
KOIMUPOBAHUS U CIKATHSI
JaHHBIX B CUCTEMaAxX
nepenadn HHGoOpMaIuy,
HaBbIKaMU
MOJICIIUPOBAHUS
QJITOPUTMOB
KOIMPOBAHUS U CIKATHUS
JaHHBIX,

VIOBIETBOPUTEIBH
0 (IMMOPOTrOBBI
YPOBEHB)

e CrnocoObl XpaHEHHS
JAHHBIX TIPU HAJTIYUU
BEPOSTHOCTH OIIHOKH;

® aHaJIM3UPOBATH U
MMOHUMATh CTPYKTYPY
JAHHBIX B CHCTEME
nepeaayd HHPOopMaIuu,
OCYIIECTBJIATH BHIOOD
ajnropuT™Ma 00paboTKH
JAHHBIX;

® HaBBIKAMM aHAJIN3a
COBPEMEHHBIX CIIOCOO0B
KOJMPOBAHUS U CHKATUS
JAHHBIX B CUCTEMAax
nepegayu MHPOpPMaLnu;

2.2 Komnerennusa OITK-9
OIIK-9: crnocoOHOCTBhIO HCIIONIb30BaTh HABBIKM PA0OThI C KOMIIBIOTEPOM, BIAJETh METOAAMHU
MH(OPMAITMOHHBIX TEXHOJIOTHIA, COOIIOAATh OCHOBHEIE TpeOOBaHUs HH(MOPMAITHOHHON 0€30IaCHOCTH.
Jns popmupoBaHus KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJI ATAOB. DTarbl POPMUPOBAHUS
KOMIIETCHIIMU, TPUMEHSEMbIC JJI 3TOr0 BHJBI 3aHATHH W HCIOJb3yeMbIE CPEICTBA OLICHHUBAHUS
MIpeJICTaBJICHbI B Ta0NHIIE 5.
Tabmuma 5 — Dtansl GOpMUPOBAHUS KOMITETCHIIMH U UCIIOIL3YeMbIE CPEICTBA OIICHUBAHUS

CocraB 3HaTh YMeTh Bnanetsb
Coneprxanue ba3oBbie MOHATHS TEOPUH  aHAIU3UPOBATH U HaBBIKAMH aHaJINA3a
JTAIloB uH(popManuy, IIOHUMATh CTPYKTYPHYIO  COBPEMEHHBIX CUCTEM

0000111eHHYIO CXeMY CHUCTEMBI Mlepejaun  nepenadyu HHpopMaluu Ha
CIPYKTYPHYIO CXEMY uH(popManuuy, YPOBHE CTPYKTYpHOH
CUCTEMBI Tiepesiadun OCYIIECTBIISATh PaCUeT U CXEMbI, HaBBIKAMU
HHq)OpMaIIHH, OCHOBHBEIC HpOCKTI/IpOBaHI/Ie MO}IGJ’H/IPOBEIHI/ISI nu

Buner 3ansatuii

CornacoeaHa Ha noptane Ne

BUJIBI
MOIYJISLIUH/ MaHUTTYJISIITUH,
METO/Ibl KOAUPOBAHUS U
AJTOPUTMBI CKATHS
uH(pOpPMAIUHU, OCHOBBI
TEOPUH
MIOMEXOYCTOMYUBOTO
KOJTMPOBAHUS, METOIBI
MHO>KECTBECHHOT'O

JIOCTYyTIA.

e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e lIHTepakTuBHBIE
JEKLNU;

609

TEJIEKOMMYHUKALMOHHBIX
ceTell Ha CTPYKTYPHOM
YpOBHE, pa3pabaTbIBaTh
OTIEINIbHBIE IIPOrPAMMHO-
anmnapaTHble MOAYIIN AJIs
TCIICKOMMYHHUKAITUMOHHBIX
CUCTEM, UCIIOJIB3Y
COBPEMEHHBIE YCTPOUCTBA

00paboTKK MHPOPMAITIH U

CIIEHUAIIN3UPOBAHHBIE
CAIIP.

e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e lIHTepakTuBHBIE
JIEKLNN;

pa3pabOTKH OT/ENbHBIX
MOAYNen

TEJIEKOMM YHUKAI[HOHBIX
cucTeM (KOJUpOBaHUS,
00paboTKn).

e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e JlaGopatopHsble
3aHATHS;
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e JlaboparopHbie
3aHATHUS;

o Jleknuy,

e CamocrosTenbHas
pabora;

e JloaroroBka K
9K3aMEHY;

e JlaGoparopHsbie
3aHATHS,;

o Jlekuuu;

e CamocrosTenbHas
pabora;

e [loaroroBka K
9K3aMEHY;

e (CamMmocCTosTeIbLHAs
pabora;

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

¢ KouTposbHas paboTa;
e Ortuer no
nabopaTopHOil paboTe;
e Ortyer 1o
WHIBUIYAIEHOMY
3aJlaHuIo;

e Ormpoc Ha 3aHATHUSIX;
e DJK3aMCH;

e KouTposnbHas paboTa;
e Otuer no
nabopaTopHOit paboTe;
e Ortyer 1o
WHIUBUIYATEHOMY
3a/1aHuIo;

e Ormpoc Ha 3aHATHUSIX;
e DJK3aMecH;

e Otuer no
naboparopHoit pabore;
e Ortyer no
WHIUBUIYATEHOMY
3a/1aHuIo;

e DK3aMeEH;

DopMynMpOBKA IOKA3areyied W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEICHA B

Tabimue 6.

Tabnuna 6 — [lokazarenu u KpUTEPUU OICHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocrasn

(Ohwizei: ()
(BBICOKHUI YPOBEHB)

3Hartb

e ba3oBbie MOHATHUSA
TeopuH nH(popMaIuy,
00001IEHHYIO
CTPYKTYPHYIO CXEMY
CHCTEMBI Ilepe/iauu
nH(pOpMaIIuU, OCHOBHBIC
BUJIbI
MOYJISIIUH/MaHUTTYIIS A
U, METO/IbI KOUPOBAHUS
Y QJITOPUTMBI COKATHUS
MH(pOPMaLUHU, OCHOBBI
TEOpHUH
MIOMEXO0yCTOWYHBOTO
KOJMPOBAHUS, METOIBI
MHOXECTBEHHOT'O
JOCTyTIA. ;

YmMmeTn

® aHAJIM3UPOBATh U
MMOHUMATh CTPYKTYpPHYIO
CXEMY CUCTEMBbI
nepegadu HHPopMaluH,
OCYILECTBJIATh pacueT u
MPOEKTHPOBAHUE
TEJIEKOMMYHUKAILIHOHHBIX
ceTed Ha CTPYKTYPHOM
YpOBHE, pa3palarbIBaTh
OTAETBHBIE MPOTPAMMHO-
annaparHble MOLYIH IS
TEJIEKOMMYHUKAITHOHHBIX
CHCTEM, UCIIOJIb3YS
COBpEMEHHBIE
ycTpoiicTBa 00paboTKu
nH(popMaIuu U
CrelMaIu3UpPOBAHHBIE
CAIIP. ;

Bnaners

® HaBbBIKAMU aHAJIM3a
COBPEMEHHBIX CUCTEM
nepenadn HHGOpMaIu
Ha YPOBHE CTPYKTYPHOU
CXEMBbI, HaBbIKaMH
MOJIEJINPOBAHUS U
pa3pabOTKH OTIIEIbHBIX
MOZYJIEN
TEJIEKOMMYHUKALMOHBIX
cucTeM (KoIupoBaHUs,
00paboTKN). ;

Xoporo (6a30BbIit
YPOBEHD)

VYIOBIETBOPUTEIILH
0 (TTOPOTOBBIH

CornacoeaHa Ha noptane Ne

e ba3oBble MOHATHS
TeopuH HH(pOpMaLnH,
00001LIEHHYIO
CTPYKTYPHYIO CXEMY
CUCTEMBI epeaaun
MH(pOPMaLIUU, METO/IbI
KOJUPOBaHUS U
aJITOPUTMBI CXKaTUs
nH(pOpMaIU, OCHOBBI
TEeopuun
ITOMEXOYCTOWYUBOTO
KOJMPOBaHUs, ;

e ba3oBble MOHATUS
Teopun uHbopMaIui,

609

® AHAJIU3UPOBATH U
IIOHUMATh CTPYKTYPHYIO
CXEMY CHUCTEMBI
nepeaayu HHPOpMaIuH,
OCYUIECTBIIATH PACYET U
IIPOEKTUPOBAHUE
TEJEKOMMYHUKAIIMOHHBIX
ceTed Ha CTPYKTYPHOM
YPOBHE ;

® AHAIM3UPOBATH U
MMOHUMAaTh CTPYKTYPHYIO

® HaBBIKAMM aHAJIN3a
COBPEMEHHBIX CHUCTEM
nepenadu HHGopMaIuu
Ha YPOBHE CTPYKTYpPHOM
CXEMbI, HaBbIKaMH
MOJEJINPOBAHMUS
OT/ICJIbHBIX MOAYJIECH
TEJIEKOMMYHHUKAILMOHBIX
cucteM (KoIupoBaHUS,
00paboTKn). ;

® HaBbIKaMHM aHaJIn3a
COBPEMCHHBIX CUCTEM
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YPOBEHD) OCHOBBI TEOPUH CXEMY CUCTEMBI nepenadn HHGoOpMaIu
IIOMEX0YCTONYMBOTO nepeaayd HHPOpPMaIUK ;  Ha YPOBHE CTPYKTYPHOM
KOJIUPOBAHUS ; CXEMBI. ;

2.3 Komnerennus K-8

[TK-8: rOTOBHOCTBIO K BHEAPCHUIO PE3YIbTATOB Pa3pabOTOK CPEICTB U CUCTEM aBTOMATHU3ALUH U
YIIPABJICHUS B IPOU3BOJICTBO.

Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBUTH PsiJl 3TANOB. DTarbl (POPMUPOBAHUS
KOMITCTCHIIMK, MPHMEHSEMbIC JUIi 3TOrO0 BHIbl 3aHATUI M HUCIOJb3yeMbIC CPEICTBA OLCHUBAHUS
IpeCTaBJICHbI B TaOIHIIE 7.

Tabmuua 7 — Dranbl GOpMUPOBAHHUS KOMIIETCHIIMU M HCIOJIb3yeMbIE CPEACTBA OLICHUBAHUS

Cocras 3HaTh Y™meTh Bnagers
Coneprxanue OcHoBHbIE aHAJIU3UPOBAThH HaBBIKaMH BBIOOPA U
JTAIoB npeoOpa3oBaHMs CHUTHalla TeX3aJaHUe Ha PEeAMET  0OOCHOBAaHMS IPOEKTHOTO

B CUCTEMC MCpCaavin BO3MOXHOCTH €I'0 pelmicHus Ha OCHOBC

uH(pOpMaIK, CTPYKTYPY  pealu3alluy, BEIOOp TUIA  TeX3aJaHusl,
COBPEMEHHBIX MPOBOJAHBIX KaHaja CBA3HU, coBpemenHbiMu CAIIP u
1 OeCIIPOBO/IHBIX CUCTEM  OCYIIECTBIIATH MIPOrpaMMHOTO-
nepenayu HHPoOpMalui,  TPOSKTUPOBAHUE, anmapaTrHbIMU

yCJioBUsA MOACIHUPOBAHHC U PACUCT | KOMIIJICKCAMU IJIA
pPacipoCTpaHCHUA CUTHAJIA CUCTCMbI CBA3H, pcann3anuu CUCTCMbI
B 3aBUCUMOCTH OT BBIIIOJIHATDE OKCIICPUMCHTLI  CBSA3H, HABbIKAMU

HaCTOTHOI'O Juaria3oHa, I10 IIPOBCPKE BBITIOJTHCHHUA
TCOPCTUYCCKUC CBCACHUA pa6OTOCHOCO6HOCTI/I OKCIICPUMCHTOB I10 OLICHKC
0 CKOPOCTH CHUCTCMBI CBA3U pa6OTOCHOCO6HOCTI/I
pacipoCTpaHCHUA CHCTCMBI CBA3HU

UHPOPMALIUU OT
pa3In4YHbIX (AKTOPOB
(YpoBeHb I1iIyMa, 1ojioca
CUTHAJIA | T.IL.)

Bunrl 3austuii

e llHTEpakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e lIHTepaKTHUBHBIE
JIEKINH;

e JlaboparopHbie

e llHTEpakTUBHbBIC
nabopaTopHBIC 3aHATHUS,
e lIHTepaKTUBHBIE
JIEKINH;

e JlaboparopHbie

e llHTEpaKkTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGopatopHsble
3aHATHS,

e CamocTosiTenbHast

3aHATHUS; 3aHATHUS; paborta;
o Jlekumu; o Jlekumu;
e CamocrosTeabpHas e CamocrosiTenbpHas
pabora; pabora;
e [loaroroBka K e [loaroroBka K
AK3aMEHY; JK3aMEHY;
Hcnonb3yemble e KoHutposnbHas pabora; e KonTposibHas padora; e OTtuer no
cpencTaa e OTtueT 1o e OTyeT 1o naboparopHoii pabore;
OLICHUBAHUS nabopaTopHOil padoTe; nabopaTopHOit padoTe; e DK3aMEH,;
e Omnpoc Ha 3aHATHSIX; e Omnpoc Ha 3aHATHSIX;
e DJK3aMeCH; e DJK3aMeH;
@opMynMpOBKa TOKa3aTelnel W KPUTEPUEB OLIEHUBAHUS JaHHOW KOMIIETEHIIMU TPUBEACHA B
Tabnuiie 8.
Tabnuna 8 — [Tokazarenu U KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarmax
CocrtaB 3HaThL Ymern Bnanetn
Otnryno e OCHOBHBIC ® aHAIM3HPOBAThH ® HaBBIKAMH BBIOOpA U

CornacoeaHa Ha noptane Ne
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(BBICOKHI YPOBEHB)

Xopormio (6a30BbIit
YPOBEHB)

VYIOBIETBOPUTEIBH
0 (MOPOTrOBBIN
YPOBEHD)

npeoOpa3oBaHUs CUTHAJA
B CHCTEME INepeadnt
nHpopMaIuu, CTPyKTypy
COBpPEMEHHBIX
MIPOBOJIHBIX U
OECIPOBOAHBIX CHCTEM
nepeaayn HHPOpMaIu,
yCIIOBHUS
pacrpocTpaHeHus
CHTHaJIa B 3aBUCHMOCTH
OT YaCTOTHOT'O
JManazoHa,
TEOPETHUYECKUE CBEACHUS
0 CKOpPOCTH
pacrpocTpaHeHus
nH(pOpPMALIUU OT
pa3n4HbIX (HaKTOPOB
(ypoBeHb 11yMa, Iojioca
CUTHaJIA U T.IL.) ;

e OcHOBHBIE
npeoOpa3oBaHus CUTHATIA
B CHCTEME IepeIadn
nHpOpMaLUH, CTPYKTYPY
COBPEMEHHBIX
MPOBOHBIX U
0eCrpOBOIHBIX CHCTEM
nepeaayn HHPOpPMaIuH,
YCIIOBHS
pacrpocTpaHeHus
CHTHaJIa B 3aBHCUMOCTH

OT 4aCTOTHOI'O Juaria3oHa

e OcHOBHbIE
npeoOpa3oBaHus CUTHAJA
B CHCTEMeE Nepeadnt
nH(popMaIuu, CTpyKTypy
COBPEMEHHBIX
MIPOBOAHBIX U
OeCTIPOBOAHBIX CHCTEM
nepenadu nHGopMaIui ;

TexX3aJaHue Ha IPEAMET
BO3MOXKHOCTH €TO
peanu3anuu, BEIOOp THTIA
KaHaJia CBsI3H,
OCYILECTBIIATh
MIPOEKTUPOBAHUE,
MOJICITUPOBAHKE U pacyeT
CHUCTEMBI CBA3U,
BBITOJIHATH
OKCIICPUMCHTHI 110
MPOBEpPKE
paboToCIoCOOHOCTH
CHCTEMBI CBSI3H ;

® aHAJIM3UPOBATh
TeX3a/laHue Ha MPeIMeT
BO3MOXXHOCTH €TI0
peanusaiuu, BIOOp TUIa
KaHaJla CBsI3H,
OCYIIECTBIIATE
IIPOEKTUPOBAHUE,
MOJIEIUPOBAHHUE CUCTEMBI
CBSI3U ;

® aHAJIM3UPOBATh
TeX3a/laHue Ha MpeIMeT
BO3MOYKHOCTH €TI0
peanusaiuu, BIOOp THIa
KaHaJja CBsI3H,
OCYIIECTBIIATE
IIPOEKTUPOBAHMUE ;

000CHOBaHUS
MIPOEKTHOTO PEIICHUS Ha
OCHOBE TeX3a/laHus,
coBpemeHHbIMU CAIIP u
IPOrpPaMMHOTO-
anmapaTHbIMU
KOMILJIEKCaMH IS
peanu3aIii CHCTEMBI
CBSI3M, HaBbIKAMH
BBITIOJTHEHUS
9KCIIEPUMEHTOB 110
OLIEHKE
paboToCIOCOOHOCTH
CUCTEMBI CBSI3H ;

® HaBBIKAMH BHIOOpA U
000CHOBaHUS
MPOEKTHOTO PEIIeHHUs Ha
OCHOBE T€X3aJIaHMs,
coBpeMeHHbiMU CAIIP u
IPOrpaMMHOTO-
anmnapaTHbIMU
KOMILJIEKCaMH JJIs
pealin3aiuy CUCTEMBI
CBSI3H ;

® HaBBIKAMH BBIOOpA U
000CHOBaHUS
MPOEKTHOI'O pPEUICHUs Ha
OCHOBE TE€X3a/IaHHUS ;

[TK-9: cmocoOHOCTBIO TPOBOIUTH TEXHHUYECKOE OCHAIIEHHE pPadoynx

2.4 Komnerenuus IIK-9

TEXHOJIOTHYECKOTO 000PYIOBAHHUS.

Jnst popmupoBaHMs KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJT ATAOB. DTarbl POPMUPOBAHUS
KOMITCTEHITUH, MPUMEHSAEMBbIC JUIS 3TOTO BHJIBI 3aHATHH M WCIONB3YyeMbIC CPEIICTBA OIICHHBAHHS
Mpe/ICTaBJICHHI B Tabnuiie 9.
Tabnwuima 9 — 3ransl GOPMUPOBAHUS KOMITETSHITUU M HCITOJIb3YeMbIe CPEACTBA OICHUBAHUS

MECT MU PA3sSMCUICHUC

Cocrasn 3HaTh YMeThb Bmangets
Conepxanue OCHOBHBIE 3TaIlbl BBIOUPATh, HaBBIKaMU 10100pa
3TaroB pa3palboTku KOMITJIEKCUPOBATbh, HE00XOJUMOTO CETEBOTO

BBIYUCIIUTENBHBIX CETeH,  AKCITyaTHpOBaTh U 000pynoBaHUs, HaBBIKAMU
OCHOBHBIE YCTPOMCTBA M pa3palaThIBaTh KOH(QUTypupOBaHUs

CornacoeaHa Ha noptane Ne
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Bunwl 3anstuii

MIPOTOKOJIBI,
TEOPETUYECKHUE OCHOBBI
APXUTEKTYPHOH U
CHCTEMOTEXHHUYECKOM
OpraHu3aluu
BBIUKCIUTCIIBHEIX CETCH,
MOCTPOCHHE CETEBBIX
IIPOTOKOJIOB, aJITOPUTMBbI
MapuIpyTU3aum

e llHTEpakTHUBHbBIC
nabopaTopHbIC 3aHSITHS,
e HTepakTuBHBIC
JIEKIINY;

e JlaGopatopHsbie

MPOrpaMMHO-aINaparHble

CpPEZCTBA B CO3/1aBAEMBIX
BBIYHCIIUTEIBHBIX U
UH(POPMAITMOHHBIX
CHCTeMaX, M CETEBBIX

CTPYKTYypax.

e llHTEpakTUBHbBIC
nabopaTopHbIC 3aHATHS;
e lIHTEepaKTUBHBIC
JICKINH;

e JlaGoparopHbie

JIOKaJIbHBIX CETEH,
pcain3anuu CCTCBLIX
MIPOTOKOJIOB C TIOMOIIIBIO
IIPOrpaMMHBIX CPEICTB

e llHTEpaKkTUBHBIC
nabopaTopHbIC 3aHATHUS;
e JlaGoparopHbie
3aHSTHS,

e CamocTosTenbHast

3aHSATHS; 3aHATHS; paborta;
o Jlekumu; o Jlekumuu;
e CamocrosTeNnbHas e CamocrosTenbHas
pabora; pabora;
e JloaroroBka K e JloaroroBka K
IK3aMEHY; IK3aMEHY;
Hcnonb3yembie e KonrpomnbHas pabora; e KonrponpHas pabora; e Otder mo
CpeJcTBa e OTyer o e Oryer o naboparopHoii pabote;
OLICHUBAHHUA naboparopHoii paboTe; naboparopHoii pabote; e DK3aMeH;
e Onpoc Ha 3aHATHSX; e Omnpoc Ha 3aHATHSIX;
e DK3aMeH; e DK3aMeEH;
dopMynHpoBKa TOKa3arelied M KPUTEPHEB OLICHUBAHUS JIaHHOW KOMIIETCHIIMM TPUBEICHA B
Tabmuie 10.
Tabmuna 10 — [Toka3aTenu U KPUTEPUHU OLICHUBAHUS KOMIICTCHIIMH Ha dTarax
Cocras 3HaTh VYMmeTh Brnanern
OTtnnuaHo ® OCHOBHBIC 3TaIlbI e BbLIOWpATH, ® HaBBIKAMH Mo00pa

(BBICOKHUI YPOBEHB)

pa3paboTKu

BBIYUCIIUTCIBHBIX CeTCﬁ,

OCHOBHBIE YCTPOUCTBA U
IIPOTOKOJIBI,
TEOPETUYECKUE OCHOBBI
APXUTEKTYPHOU H
CUCTEMOTEXHUYECKON
OpraHu3alyu
BBIYUCIIUTEIIBHBIX CETEM,
ITOCTPOECHUE CETEBBIX
IIPOTOKOJIOB, AJITOPUTMBI
MapIIpyTU3aLHH ;

KOMIIJIEKCUPOBATh,
AKCIUTYaTHpPOBATh U
pa3pabarbIBaTh
MIPOrpaMMHO-
anmnapaTHble CPEACTBA B
CO3/1aBacMbIX
BBIYHUCIIUTEIBHBIX U
MH(OPMAIIMOHHBIX
CHUCTEMAXx, U CETEBBIX

CTPYKTYpax. ;

HCO6XOI[I/IMOFO CCTCBOI'O

o0opynoBaHus,
HaBBIKAMHU
KOH(QUTypUpOBaHUs
JIOKAJIBHBIX CETEH,
peanusaiiu CeTeBbIX
IIPOTOKOJIOB C MTOMOUIBIO
MIPOrPaMMHBIX CPEJICTB ;

Xoporo (6a30BbIit
YPOBEHD)
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® OCHOBHBIE JTallbl
pa3paboTku
BBIYMCIIUTENIBHBIX CETEM,
OCHOBHBIE YCTPOUCTBA,
TEOPETUYECKHUE OCHOBBI
APXUTEKTYPHOU U
CUCTEMOTEXHNYECKOMN
OpraHMu3aLu
BBIYMCIIUTENIBHBIX CETEM,
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® BBIOMpATH,
KOMILIEKCUPOBATh,
AKCIUTYaTHPOBATh
IPOrpaMMHO-
armaparHble CPEJICTBA B
CO3/1aBa€MBbIX
BBIUUCIIUTEIEHBIX H
MH(POPMALMOHHBIX
CHCTEMax, M CETEBBIX

e HaBbIKaMHM nojdopa
HEOOXO0IMMOTO CETEBOTO
obopymoBaHus,
HaBBIKAMHU
KOH(QUTypUpOBaHUs
JIOKAJIBHBIX CETEH ;
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AJTOPUTMBI CTPYKTYypax. ;

MapLIpyTU3aLNY ;
VIOBIETBOPUTENILH =~ OCHOBHBIE 3TAIIbI ® BEIOMpATH U ® HaBBIKaMH MMOa00pa
0 (moporoBsIi pa3paboTKu IKCIUTYaTHPOBATh HEOOXOAMMOTO CETEBOTO
YPOBEHD) BBIYHUCIUTEILHBIX CETeH, = MPOrpPaMMHO- o0opymnoBaHus ;

OCHOBHBIC YCTPOMCTRA, anrmapaTrHble CPEACTBA B

TEOPETUIECCKUE OCHOBBI CO3/1aBaeMbIX

ApPXUTCKTYPHOU BBIYHCIUTEIIBHBIX U

opraHu3anuu MH(POPMALIMOHHBIX

BBIYHMCIUTEIBHBIX CETCH ; CHCTEMax, M CETEBBIX

CTPYKTYpax. ;

3 TunoBbie KOHTPOJIbHbIE 3aIaHUS
Jns peanuzanuu BBIMICTIEPEUNCICHHBIX 3a/1a4 OOYYEHHS HMCIOJIB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3aJlaHusl WM WHBIE MaTepuaibl, HCOOXOMUMBIC JIs OIICHKH 3HAHWW, YMEHHH, HABBIKOB M (WJIM) OMBITA
NEATEIbHOCTH, XapaKTEPU3YIOIMUX JTanbl (OPMUPOBAHUS KOMIETECHIIMHA B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON POTPAMMBI, B CJIICIYIOIIEM COCTABE.

3.1 TeMbI OIPOCOB HA 3AHATHSX

— Anroputmbl MapmipyTuzanuud. Afpecauus B Internet. [moOanmbHas W JOKaJdbHAs
Mapmipytusanmus. Bupryaneneie  cetu. Kiaccupukanms —CeTEBBIX  YCTPOMCTB — (KOMMYTATOPHI,
MapILIpyTHU3aTOPbl, ONTUYECKUE YCTPOHCTBA), hyHKIMHU, npuMeHeHne. CTpykTypa U UHGOpPMAIIMOHHBIE
YCIYTH  TeppUTOpHAIbHBIX  ceTeil. IIpoTokonsl  (aitioBoro  oOMeHa, 3JIEKTPOHHON  TOYTHI,
JUCTAHLIUOHHOTO YIIPaBJICHUSI.

— @u3n4ecKuil ypoBEHb BBIYMCIUTEIBHBIX ceTed. MeToapl nocryna. Jymiekec U moyayIiekc.
dusnyeckoe KOAMPOBAHHE, CaMOCHHXPOHHU3MpYOIIuecs Koiabl, MaHuectepckoe kogupoBanue, MLT3,
2B1Q. BricokockopocTHbIe JoKanbHble ceTu. TexHomorusi Ethernet, ncropus BozHukHOBeHus. Kanp
Ethernet. Buras mapa, pasHoBumHoctu. 100 Mbit Ethernet, mpunnumer padotsl. Gigabit Ethernet,
npuHIUIEI paboThl. JlanpHeiliee pa3Butue TexHonoruu Ethernet. yHKIMU cETEBOr0 U TPAHCIIOPTHOTO
yposaeid. [Iporokonsr TCP/IP. IIporokonsl ypoBHe#. IP-anpec, norndeckas u ¢Gpu3nveckas aapecarusl.
Macka noacetu. [IpoekTupoBaHue J10KaIbHBIX CETEH.

— Kiaccudpukanus mHpopMarmonHsix ceteidl. CrnocoOsl kommyTanuu. CeTH OJHOpPAaHTOBBIE U
KJIMEHT-cepBep. Tornonoruu cereil. YpoBHU U NpoTokosibl Mozaenu OSLL.

— IlpuHIMIBI TOCTPOEHHs] COBPEMEHHBIX OECIPOBOJAHBIX CHCTEM Iieperadyd HHGOpMaLuu.
Mogemsl. PacripeneneHne 4acTOTHBIX AMana3oHOB. lIpMHIUIBEI NOCTPOEHMS paiMOpPENEHHBIX JMHHUN
cBs3U. [IpMHIMIBI OpraHu3anuy CeTe COTOBOM CBsA3W. ba3oBas cTaHIus, 30Ha NMOKpbITUs. [TokoneHus
coToBbIX ceTei, [IpuHiunel poymunra. CucteMsl r100albHOM HaBUTALMU, BUJIbI, KJIaCCU(UKALMS CUCTEM
HaBUTAIlMM, CUCTEM CIYTHUKOBOW cCBsi3H. CTpykTypa cucTeMbl MoOaibHOW HaBurauuu. lIpuHIumnel
OIPEIEICHUS KOOPAUHAT.

— Ilonstust curHama, ero cmnekTp. CBsA3b MOJOCHI MNPOMYCKAHHWS M CKOPOCTH Neperadu
nHpopmaruu. O00OILIEHHAs] CTPYKTypa CUCTEMBI CBsI3U. [IOHATHE MPOBOAHBIX U OECIPOBOIHBIX CHUCTEM.
3ayem HyxHa Momyisus. Buabl ananmorooit momymsuuu (AM, UM, ®M). LudbpoBas MaHUTYISIUS,
nousitue komriuiekcHoro curdHana (BPSK, QPSK, QAM). XapakTepucCTUKH TPOBOAHBIX JHUHUM.
CrnyTHUKOBBIE KaHalbl. PajinokaHassl U COTOBBIE CHCTEMBI CBsI3U. OnTHYeCKUEe U MH(paKpacHbIEe JIMHUU
cBsi3u. BnusiHue noMmex Ha cucreMy nepeaadn uHGopmauuu. Bunel myma, cnoco0sl 00pb0bl. CriocoOsbl
KOHTpOJIA NpaBUIbHOCTH HH(popMmanuu. Koppekrupyromue koabl, koasl XsMmmuHra, Puna-ComomoHa.
Cxkpam6nunr. KonmuecTBo mHbopMaly 1 3HTpoONUs. AJTOPUTMBI CKaTus JaHHBIX, koa Jlemnena-3uBa.
B3auMocBs3p ckopocTH mepeaaud WHGOPMAIUHM, MOJOCHI MPONYCKAaHUS M IIymMa. MHOXECTBEHHBIN
JOCTYTI (4aCTOTHOE, BPEMEHHOE, KOJIOBOE pa3jiesieHne kaHayioB), TexHonoruss OFDM.

3.2 DK3aMeHAlMOHHbIE BONPOCHI
— 1. O6o01IeHHas CTPYKTypa CUCTEMBI iepeaadn nnopmanuu. HaznaueHue y3noB npueMHUKa U
nepenaruuka, ux ¢yHkiun. [lpumepsl cucrteM nepenaun wHGopMmanuu. 2. OmnpeneneHue cOOOIIECHUS,
curHana, enuHunbl uHpopmaruu. Kiaccupukanus curHanoB. XapakTepUCTHKH curHaia. CHexTp.
[lepenoc uactor mpu Momymsiuu. 3. JluHum cBs3u. XapakTepUCTHKU JIHHHHA CBS3U. 3a4eM HYy)KHA
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monymsiiusi.  Knmaccudukarust dactor. Ilomexn. CrocoObl 6oprOBbl ¢ momexamu. 4. AHamorosas
monymsinust. Knaccudukanus, onvcanue KakIoro BHJIa MOIYISIIIMM, MPEICTAaBUTh I'padUKH HCXOMHBIX
MOJYIHPYIOIINUX U MOAYJIMPOBAHHBIX CUTHAJOB. [IpuHIMI nepeHoca yacToT. 3aueM HyXKHa MOAYIALHUL. 5.
NmnynscHass wmonymsuus. Krnaccudukarus, omnucaHne KakIoro BHAa MOAYIAIMH. Teopema
KorenbnukoBa. ALIIL. MexcumBonbHas untepdepenius. 6. Ludbposas manunymsamus. Knaccudukanus,
ONMCaHUE KaXJoro BuAa MaHumymsuuu. [IpemmymiecTBa nudpoBoro curHaia HaJl aHAJIOTOBBIM. 3ayeM
HyXHa Monymauus. 7. MuoroypoBHeBas mmdpoBas wanunymsius. QPSK, 8-PSK, QAM. 8.
Hemonynsauus 1UGpoBbIX curHaioB. [IpuHiun paOoTbl KOTepeHTHOro mnpueMHuka. CorilacoBaHHAs
¢wmnbTpanus. 9. Koguposanue ucrounnka uapopmaimu, n30srodHocTs nHGopmarun. Konsr Xaddmana,
Jlemniena-3uBa. 10. IIpomyckHas cmocoOHOCTh KaHana. DHTponusa. M30bITouHOCTh curHana. [IpuHun
paboret  MPEG. 11. IlomexoyctoifunBoe KoaupoBanue. Jlunelinsie Onounble Konuel. [IpuHIMD
KOJUpPOBaHUS U JekonupoBaHus. [IpousBondias u npoBepouHas Marpuilsl, cuaapoM. Koael XsmmuHra.
12. Vonoraenue kananoB (FDMA, TDMA, CDMA). Ilpunuun pa®oTbl U XapaKTEPUCTHKU CHUCTEM
yiiotHeHust kaHaioB. [emonymsauuss FDMA, TDMA, CDMA. 13. Ilpumepbl cucteM nepenadyu
uHpopmanuu. CoTOBBIE CHCTEMBI, MPUHUUI paboTel. 14. IIpumepsl cucteM mnepenadn WHGOPMALUU.
Cucrembl TI00aNBHOW HABUTAIIMU, MPUHIKAIN PaboThl. 15. Monens OSI. YpoBHM NpeacTaBIeHUs MOJIEIH,
¢bynkuuu ypoBHeH, npumepbl mnpotokonoB. 16. Ceru. Tomomoruum cereid. [lomymyrniaekcHast CBS3b.
OpnHopanroBbeie cetH, ceTu kimueHT-cepBep. 17. Ceru Ethernet. Cranmaptel Ethernet (maapHOCTB CBsI3H,
CIIOCOOBI KOIMPOBAHUS, CKOJIBKO Map HeoOXomumo s nepenaun ). Bumaer BuToii mapser. 18. Ethernet kap.
Onucanne dopmara kKaapa ¥ Bcex mosed. Buabl pusmyeckoro koaupoBaHUs HA KaHAIbHOM YpPOBHE.
Crangapter 100Mb u 1 Gb. 19. Ilporoxon STP, npunnumsl padotel. Bupryansasie LAN (VLAN). 20.
Crpykrypa IPv4 nakera. [lons u dnaru. KinaccoBas u 6ecknaccoBas agpecanus. Cinyxebnsie [P anpeca.
Macka cetu u npedukcHas 3anuck. Kak nmpoucxonut apoonenue IP makeroB Ha kaapsl. [Ipotokonst NAT,
DHCP. 21. [IlIporokon IPv6. Crpykrypa makera, mnons u ¢naru. [lpuuumHbl BHeIpeHHs.
3ape3epBupoBanHbie azapeca. CokpaieHHble crnocoOsl  aapecanuu. Otmnuus ot [Pv4. 22,
MapupyTtu3zanus, cTaTudeckasl U AMHaAMUYecKas, Kiaccuukanus. BHyTpeHHUE ¥ BHEIIHHWE MPOTOKOIBI
nuHamuuecko mapmpytuzanuu. [Iporokon OSFP, npunuuns! padotsl. 23. [Iporokon DNS. Kirouessie
tepmunbl. Ctpykrypa cet DNS. Xapakrepuctuku DNS. Tunbsr DNS cepBepos. IIpsimoii u oOparHblii
DNS 3anpoc. Tumnbl pecypcHbIx 3anuceil. bamancupoBka Harpy3ku ¢ nomouibto DNS. 24. AxTtuBHOE
ceteBoe obOopynoBanue. Knaccudukanusi, Ha KakuX YpOBHSX pabortaer, QyHKuuu. 25. IIpoTokoss
MPUKIIQJHOTO YPOBHS, BUABI U (YHKIWH, IPUMEPHI POTOKOJIOB. [109TOBBIE MPOTOKOIIBI.

3.3 TeMbl KOHTPOJIBHBIX PadoT

— 1. Mopens OS], HanumMTe YpOBHH MOJENU, (OpPMAT JAHHBIX, MPOTOKOIBLL. Y MPOTOKOIOB
Heo0XoauMo pacimu(poBaTh Ha3BaHUE U yKa3aTh HazHaueHue. 2. Cyts nportokona STP. Hackonpko uacto
CIIyJaroTCs KOJUTM3WM MpU AyrieKcHOU cBs3u? 3. 3akoaupoBarh coodbmenune 1011 0101 cnemyronumu
konaMu: Manuectepckuil koa, bunonspueiii umnynscHbiil kog, MLT-3, 2B1Q 4. Hanumure macky nmns
JIOKaJBHOM CceTH W3 25 KOMIBIOTEPOB B JCCATHUYHOM U JBoMYHOM Buae 1. Jlaiite ompenenenue
MOYJISIITH/MAHUITYS MU, 3a9eM HY)KHA MOIYJSAIusA? n300pa3ute GpazoByI0 MAHUIYISIUIO TSl CUTHANA
01011101010. 2. OcHoBHBIE XapaKTepUCTHKU JTUHUHN cBsA3U 3. CyTh BPEMEHHOIO pa3zefieHus KaHajioB. B
KakuX cucTemMax nepemayn wuHpopmanuu nupumenserca. 4. IlpeactaBuTh mpolecc KOAUPOBAHUS
uctoyHuka no wmeropy Xaddmana. 5. 3axkonupoBath coobmenue 1010 komom Xosmmuura (7, 4).
Boeruncnuth cunapom ¢ s coobmenuss 1001011, 3akogupoBaHHOrO KomoM Xsmwmuura (7, 4), npu
MOMOIIIM TPOBEPOYHOM Marpulibl. Ecim ecTh ommbOka B MPUHITOM COOOIIEHWH, TO BBHIIBUTE €€. 0.
[lepeuncnure MCTOYHMKM TOMEX B KaHaje Mepedadyd JAaHHbIX. OT KakuxX [apaMeTpoB 3aBUCUT
MIPOITYCKHAs CIIOCOOHOCTh KaHaja?

3.4 Tembl 1200paTOPHBIX padoT
— DJeKTpoHHas MoyTa.
— CucreMa 1IOMEHHBIX UMEH.
— |IP-cetu n mapupyTHu3anus.
— becnpoBoanble cucTeMbl epeaayr HHPOpPMaLUu.
— MHoOTrOKaHaJIbHBIE CUCTEMBI ITepeadn JaHHbIX.
— Tlomexo3ammIiaroniye Koasl 1 MEXaHU3MBI H30BITOYHOCTH.
— YacTtoTHOo-(pa30Bass MOTYISALUSI U JEMOIYIISALINS.
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— HccenenoBanus CieKTpoB aMIUIUTYIHO-UMITYJIbCHON U IIMPOTHO-UMITYJIbCHON MOIYJISLIUH.

4 Metoan4yecKkue MaTepHaJibl
s obecniedeHust mporecca OOydeHUsT M pPElIeHUs 3a7ad OOydYeHUs] MCTOIB3YIOTCS CIIEIYIONIne
Marepuabl:
— METOAMYECKHE MaTepuajbl, OINpEACSIoNe MPOIeIypbl OLEHUBAHUS 3HAHUM, YMEHH,
HAaBbIKOB U (WJIM) OMbBITA MACSATENBHOCTH, XapaKTEpU3YIOIIUX ATambl (Op-MUPOBAHUS KOMIIETEHLUH,
comtacHo 1. 12 paGoyeil mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa
1. OcHoBBI TOCTpOCHHS HHPOKOMMYHHKAIIMOHHBIX CHCTEM M ceTeil: YueOHoe mocobue /
I[lyroBkmn A. B. - 2016. 156 c. [OnekrpoHHbii pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/6061, cBoOOIHBIH.

4.2. lononHMTEIBHAS JJUTEPATypa
1. Bpoiino B.JI. BerauciurenbHble CUCTEMBI, CETH M TEICKOMMYHHUKAIMH: Y4eOHOE TTOCOOue s
By30B/ B. JI. bpoiino, O. I1. Unbuna. 3-e¢ uzn. — CII6.: ITutep, 2008. — 765[3] c¢. (Hanmnuue B OMOIMOTEKE
TYCYP - 1 3k3.)

4.3. YueOHO-MeTOAMYECKOE M0COOHE U POTPAMMHOE o0ecrnedyeHue
1. Komy6unckuit B. II., 3BonkoB J[.A., SImmanoB A. B. UndopmannoHHsie cucTeMsl, CETH U
TEJICKOMMYHUKAUU. Y 4eOHO-METOINICCKOE TOCOOHE 1O BBITIOTHEHHIO J1a00opaTopHbIX padort.. - TYCVYP,
Kadenpa KCVII, 2012. - 142 C. [D5eKTpOHHBII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217
2. Meroanueckue yKazaHUsS MO BBIIOJHEHHIO CaMOCTOSATENbHOW pPa0OThl MPHUBEACHBI Ha
crpanunax ¢ 4 mo 142 yaebHo-meroauueckoro mocoodus (m. 12.3.1.).

4.4. ba3bl 1aHHBIX, HHPOPMAIMOHHO CIIPABOYHbIE U MOMCKOBbIE CHCTEMBI
Google.com, yandex.ru
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