


MunuctepcTBO HU(GPOBOTO Pa3BUTHSA, CBSI3U M MACCOBBIX KOMMYyHUKanuii Poccuiickoit deneparyn
®denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKIEHHE BBICILIET0 00pa3oBaHus
«CuOupCKU TOCYAaPCTBEHHBIM YHUBEPCUTET TEIEKOMMYHUKAIIUI 1 HHPOPMATHKI

(CuoI'YTH)
VYpanbckuii TEXHUYECKUI HHCTUTYT CBA3H U MHpopmatuku (punman) B r. ExatepunOypre
(YpTUCH Cubl'YTH)
YT1Bepxnaro
Hupexrop YpTUCHU Cubl'YTU
E.A. Mununa
« » 2020 .

PABOYAA NPOI'PAMMA

1o qucuuiuiiHe «CeTH H cHCTeMbl MOOMJILHOM CBSI3N»
IUIsL OCHOBHOM MpodeccroHaIbHONW 00pa30BaTeIbHON POTPaMMBI IO HATIPABJICHUIO
11.03.02 «MH()OKOMMYHHKAITMOHHBIC TEXHOJIOTHH U CUCTEMBI CBSI3H

HarpasJIeHHOCTh (Mpod k) — MTHPOKOMMYHUKAIIMOHHBIC CETH M CUCTEMBI
KBaTMUKaIusa — OaKajiaBp

dbopma o0yueHus — 3a04Hast
roJl Hadasa MmoAroToBKH (1o yueoHomy tuiany) — 2020

ExatepunOypr 2020






PaGouast mporpamma nucnmuimHbel «CeTH W CHCTEeMBl MOOWJIBHOM CBS3M» COCTaBJICHA B
coorBercTBUM ¢ TpeboBanusmu @OI'OC BO mno Hanpasinenuto mnoarotoBku 11.03.02
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHUCTEMBI cB3M» M IlonokeHreM 00 opraHu3anuu u
ocymectBienust B Cubl'YTU o6pazoBaTenbHON IeSTENRHOCTH 1O 00pa30BaTebHBIM IPOTrpaMMaM
BBICIIEr0 00pa3oBaHMs — HporpamMmam OakaiaBpuaTa, MporpaMMaM CHEIHAIUTETa, MporpaMmaM
MarucTpaTyphl.

[IporpamMmy cocTaBuiI:

K.T.H., JIOIICHT / 1.B. Jlenucos
JOJIKHOCTH IIOAITHNCH HWHHUIIHNAJIBI, (I)aMI/IJII/DI
CTapUIMi MPENOJAaBaATENb | K.W. bparuu
JOJIDKHOCTb IIOAIINCH HWHHUIIHUAJIbI, (baMI/IJ'H/IH

YTBepkIeHa Ha s3acemannn UTuMC ot 29.05.2020 mporokon Ne 9

Kadeapbl
3aBenytomuii kadeapoii (paspaboTunka) / H.B. Byasinauna/
IOoAIIMCH HWHHUIIHUAJIbI, (I)aMI/IHI/Iﬂ
29.05.2020 r.
3aBenyromruii kadeapoit (BeIMycKaroIei) /| E.JA. THunoménos/
IoAIIUCH HWHHIUAJIbI, q)aMI/IHI/IH
29.05.2020 r.
CornacoBaHo
OteerctBennbiit mo OITOIT (pykoBoauTens OITOIT) /| E.M. Trunoménos /
IIOAIINCH HWHHUIIHUAJIbI, (I)aMI/IJ'II/IFI

29.05.2020 I.

OcHOBHasl W JIOTIOJIHUTENbHAS JTUTEPaTypa, yKazaHHas B paboueil mporpaMme, UMeeTcsl B HaTMIUU
B 6ubnuoteke nHcruryra u ObC.

3aB. 6ubIMOTEKOM / C.I'. TopGenko
IIOAITUCH HWHHUIUAJIbI, q)aMI/IHI/ISI




1. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOI' PAMMBI
JlucuuninHa OTHOCUTCS K BapMaTUBHOM 4acTu yueOHoro miaHa. [ludp aucrumivbel B yueOHOM

mnane — h1.B./[B.01.01.

IMK-1 — CriocobeH K dKCIUTyaTallii U Pa3BUTHIO CETEBBIX IUTaT(OpM, CHCTEM U CeTell mepenadu

JaHHBIX

[IpenmecrByromue
JUCUUIIIMHBI U IPAKTUKU

-OcHoBBl TeopuM I1ieneil;BeeeHne B omnepalnMoOHHBIE CUCTEMBI
Unix; [TakeTsl MPUKJIIATHBIX porpamm; A3b1kn
MpOorpaMMHUpPOBaHUsL; DJIeMeHTHasi 0a3a TeJICKOMMYHHUKAIIMOHHBIX
cucteM; CXEMOTEXHHMKA TEJIEKOMMYHUKAIIMOHHBIX YCTPOMCTB;
KomMmyTanuonssie CHUCTEMBI; ApxuTektypa
TEJIEKOMMYHUKALIMOHHBIX ceTeld; Teopus csa3u; Hanpasisroniue
CHUCTEMBI JIEKTPOCBSI3H.

JIucuuIiauHel W MPaKTHKH,
M3y4yaeMble OJHOBPEMEHHO C
TAHHOW JUCIUAILIMHON

Cetu u cucreMbl paauocBs3u; I[IpoTokonbl U uUHTEpdEich
TEJICKOMMYHUKAIIMOHHBIX ~ cucTeM;  CeTeBble  TEXHOJIOTHUH
BBICOKOCKOPOCTHOM nepenayu JAaHHBIX; Texnonoruu
TPAaHCHOPTHBIX ceTei; ba3bl JaHHBIX B TEICKOMMYHHUKAILIMIX;
CucreMbl CUTHAJIM3AILIUY B CETSIX CBA3H;

[Tocnenyromume aUCHUIUTMHBI
U TIPAKTHKHU

- 3ammra wHpOpPMAIMKA OT HECAHKIMOHHPOBAHHOTO JIOCTYIIA;
OCHOBBI  aIMUHUCTPUPOBAHUS  CETEBBIX  YCTPOKCTB;OCHOBBI
MPOEKTUPOBAHUS M SKCIUTyaTalus CETeW CBSA3W;  YIPaBICHHY
CeTSIMU  CBA3U; OJEKTPONUTAHUE YCTPOMCTB U  CUCTEM
TEJIEKOMMYHUKanMii;  MynbTucepBucHbeie cetu; TexHosoruu
LIUPOKOIIOJIOCHOTO JIOCTYyIa; DKOHOMHKA OTpaciu
nH(pOKOMMYHUKaMii; MeToasl W CcpeicTBa M3MEHEHUH B
TEJIEKOMMYHUKAIIMOHHBIX cucTeMax; CeTH U CUCTEMbl MOOMIBHON
CBA3U.

[1K-2—

CnocoOeH TMpOBOAUTH PacyeThl

0 TPOEKTYy CceTed, COOPYXKEHHH U CpeICTB

I/IH(l)OKOMMyHI/IKaIII/II\/JI B COOTBCTCTBUU C TCXHHUYCCKUM 3aJaHUEM H OCHOBHBIMHM HOPMATUBHO-
IIpaBOBbIMH U HOPMATUBHO-TCXHUYCCKHMH JOKYMCHTAMHA

[IpenmecrByromue
JUCLUIIIINHBI U IPAKTUKU

-OcHOBbI ~Teopuu 1ienei; AHTEHHbl U  PpacHpoCTpaHEHUE
pPaavoBOIIH; Teopus tenerpaduka; CxemMoTexHHMKa
TEJIEKOMMYHHUKAIMOHHBIX YCTPOMCTB; KommyrannonHsie

CHUCTCMBI, ApXI/ITeKTypa TCJIICKOMMYHHUKAIIUOHHBIX CCTCI\/'I;

JvcuuniaHel ¥ IpakTUKY,
H3y4aeMbl€ OJTHOBPEMEHHO C
TaHHOM AUCIUIIMHOM

- HopmatuBHO-1IpaBoBas 6a3a npoeccuoHaIbHOM 1eATENbHOCTH;
OCHOBBI IPOEKTUPOBAHUS U IKYCILITyaTalluu ceter cBsa3u; CeTu u
CHCTEMbl MOOMJIBHOM CBSI3H;

Hocnez[ylonme JAUCIHUITIIMHBI
" IPaKTUKH

DJEKTPONUTAaHUE YCTPOMCTB U CUCTEM TEIEKOMMYHHUKALWH ;
MynbTHCEpBUCHBIE C€TH; TEXHOIOIMH IHUPOKOIOIOCHOTO
J0cTyna; DKOHOMHKA OTPaciu HH(POKOMMYHHUKAIIUA;
[IpoexTrnpoBanue NOKaNbHBIX ceTeil; IIpoekTupoBanue ceren
LIUPOKOIIOJIOCHOIO JOCTYIIA.




2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

B pesynabTare oOcCBOEHHUS AMCHUUIUIMHBI OOYyYaromMiicss JOHKEH JEMOHCTPUPOBATh OCBOEHHUE
CJIEIYIOIUX KOMIETEHIMI MO JIECKPUNTOpaM «3HAHMS, YMEHUS, BJIaJCHHUSN», COOTBETCTBYIOIINE
TEMaTUYECKUM pasjieiaM JAUCLUUIUIMHBL, W MPUMEHHMbIE B HUX THOCIEAyIOUeM OOyYeHUU U
poeCCHOHATBLHOM 1A TeTbHOCTH:

IIK-1 — Cioco6eH K dKCIUTyaTalii CETEBBIX MIaTGOPM, CUCTEM U CeTel Iepeaadn JaHHbIX
3name:

-IIPUHIIMIBI TIOCTPOSHUST M PabOTBl CETH CBS3M, NPOTOKOJIOB OOMeHa HMH(pOpManuen u
CUTHAJIM3AIIUH, UCIIOJIb3YEeMBIX B CETSAX CBSI3M, CTaHAPThI KaueCTBa Mepeadyu TaHHBIX M r0JIoca;

- OCHOBBl TEXHHYECKOW  OKCIUTyaTalldd, TPUHLUIBI  TOCTPOSHHUS W  pabOThI
KOMMYTallMUOHHOTO O0OpY/IOBaHUS KOMMYTAIIMOHHBIX TOJCHUCTEM M CETeBBIX ILIAT(HOpPM,
MEPCIIEKTUBBI TEXHUYECKOTO PA3BUTHSI OTPACIH CBSI3H;

Ymemon:

- coOupaTh M aHATM3UPOBATH JAHHBIE O Pa0OTE CETH, CTATUCTHYECKHUE TapaMeTpsl Tpaduka;

-IPOBOJUTH pacueT HHTEPPEHCOB BHYTPEHHUX HAIPABICHUN CETH;

-BbIpa0aThIBaTh PEIICHUS 10 ONEPATUBHOMY MEPEKOH(PHUTYPUPOBAHUIO CETH, U3MEHEHUIO
napaMeTpoB KOMMYTAIIHOHHOM MMOJACUCTEMBI, CETEBBIX IIATHOPM;

- U3MEHATHb TNapaMeTpbl KOMMYTAIIMOHHOM MOJICHUCTEMBI, MAapHIPyTU3alUN Tpaduka,
OpraHHU3aIM¥ HOBBIX M PACIIMPECHUHN HMCIOIIUXCS HAPABJICHUIA CBSI3H,

Bnaoemuw:

-HaBBIKAMH Pa3pabOTKM CXEMbl OpTaHHW3aIlMM CBS3U, IIOCTPOCHHS W PACHIMPEHUS
KOMMYTAIIMOHHOW TIOJCHCTEMBI M CETEBBIX IUTaT()OpM, HaBBIKAMH PabOTHI ¢ 0a3amMul JaHHBIX U
aJIMMHHUCTPUPOBAHUS 000PYIOBAaHUS KOMMYTAI[MOHHOMN MOJCHUCTEMBI.

IK-2 — CnocoOeH MpoBOAWTH pPACYeThl IO TPOEKTY CETeH, COOPY)KEHHUH U CpEeACTB
MH(GOKOMMYHUKAIMIL B COOTBETCTBMM C TEXHMYECKHM 33aJaHMEM U OCHOBHBIMH HOPMAaTHBHO-
IMPpaBOBbIMHU U HOPMATUBHO-TCXHUYCCKUMH JOKYMCHTAMU

3namep:
- OCHOBBI OECIPOBOJIHBIX TE€XHOJOTHM, UCIIONB3YEMBIX HA TPAHCIIOPTHOM CETH, MPUHITUIIBI
MOCTPOEHUS OECITPOBOIHBIX CETEH CBSI3HU.
Ymemo
- MPOBOJUTH PAaCUYeThl MO TPOEKTY CeTel, COOpYKEeHUH U CpeAcTB MH()POKOMMYHHKAIMI B
COOTBETCTBUM C TEXHMYECKUM 3a/JlaHHEM U OCHOBHBIMU HOPMAaTHUBHO-IIPAaBOBBIMU U HOPMAaTHUBHO-
TEXHUYECKUMH IOKYMEHTAMH.
Bnaoems:
-HaBBIKAMHU BBIPAOOTKU pPEHICHUH 10 ONEePaTUBHOMY MEPEKOH(DUTYPUPOBAHUIO CETH,
M3MEHEHUIO TapaMeTpPOB KOMMYTAI[MOHHOHN IMOJCHUCTEMBI, CETEBhIX MIaThopM, 0O0OpYIOBaHUS U
TEXHOJIOTHH.



3. OFBEM JUCHUTLJIAHBI
3.1 3aounas ¢opma o0yueHust

OO01mast TpyA0€MKOCTh TUCIUTUINHBI, H3ydaeMol B 6,7 cemecTpe, COCTaBsieT 4 3a4€THHIC STUHUIIBL.

Bunbt yueOHOM pabOThI qa00153caet§(e)THHx Cemectp Ceneerp
CIIMHUII 6 7

AyauTopHasi padora (Bcero) 16/0,72 4 12
B ToM unciie B uHTEpakTHBHOM hopme 4/0,11 2
Jeximn (JIK) 8/0,22 4 4
Jlabopatopusie pabotsl (JIP) 6/0,16 6
[Ipaktrueckue 3ausatus (I113) 2/0,05 - 2
[Ipensk3amMeHaMOHHAS KOHCYIbTALIUS - -
g:(l:l:;ll?;)”l“OﬂTeﬂbHaﬂ paboTa CTyJIeHTOB 119/3.3 68 51
PaboTa Hag KOHCIIEKTaMU JIEKIINA 16/0,72 16
[ToaroroBka k J1abopaTopHbIM paboTam
[ToaroToBka K MPaKTUYECKUM 3aHSATHSIM - -
Brimonnenue kypcoBoit paboThl 51/1,42 36 15
IToaroToBKa K caaue >K3aMeHa 52/1,44 16 36
Konrpoan 9/0,25 9
OO0masi TpyA0eMKOCTb 1M CHUILIIHHBI 144/4 12 12

Onna 3avyeTrHas eqnmanna (3E) sxkBuBasnenTHa 36 yacam.
** OcTaBUTh HYKHOE




4. COIEP)KAHUWE JUCIHUATIIAHBI 110 BUJIAM YUYEBHBIX 3AHATHIA

4.1 Coaepxanue JEeKIIMOHHBIX 3aHATHH

Ne OO0BeM B yacax
pasnena HanmenoBaHnue JIEKIIMOHHBIX TEM (pa3/iesioB) AUCIUIUIMHBI U UX
JTACITUTI- coJiep)KaHue O 3
JIMHBI
1 1 BBenenue B 0ecripoBOIHbIE TEXHOJOTMH U CETH 1

OcHoBHbIE MOHATHS OECIpPOBOJHBIX MaKeTHbIX paauocerein (BIIP),
00001IeHHass CTPYKTypa W KOMIOHEHThl. (OCHOBHBIE  IOHSITHUSA:
OecripoBojHAs cpela, MHOXECTBEHHbIM JocTyn, npoTokoa MAC,
objactTd  TpUMEHEHHWs,  Ha3HadeHWe, ycayrd.  Buasr  BIIP:
WPAN/WLAN/WMAN/WWAN;  AdHoc/SensorNetworks/Mesh,  etc.
Crangaptel IEEE.802.xx. Kparkas uctopuueckas crpaBka.

OOme mnpuHOMIIBI —TOCTpoeHuss W (yHkuuoHupoBanus  BIIP.
Oranonnas mojaenb BOC. Kiaccudukanust BIIC. OcHoBHBIE TPOOIEMBI.

2 2 ®u3nyecknii ypoBeHb COBPEeMEHHbIX 0eCIIPOBOHBIX TEXHOJIOTH I 1
dusnueckuii yposens Bluetooth, ZigBee, Wi-Fi, WiMax, LTE. Merto s
MOJYJISIIAHA, (OPMHPOBAHUSI CHUTHAJIOB, XapaKTEPUCTUKHA CHUTHAJIOB.
Texuonorun OFDM, MIMO, Beamforming.

3 3 OcHOBBI MHOKECTBEHHOI'0 J0CTYIIA K 0eCIIPOBOJIHBIM CpeiaM 1
Mertoapl pa3aeneHus, paclpeneieHuss U YIUIOTHEHUSI PeCypcoB Cpebl B
0ecrpoBOJHBIX U MOOWIBbHBIX ceTsiX. Crarnyeckue, AMHAMUYECKUE U
QJIalITUBHBIE TIPOLEAYPHl pa3leeHusi. TeXHOJOTHH MHOXECTBEHHOTO
JIOCTYTIa c BPEMEHHBIM (TDMA), KOJIOBBIM (CDMA),
npoctpancTBeHHBIM (SDMA) W KOMOWHUpPOBaHHBIM  pa3elieHUEM
pecypcoB. [IpuHIUOBI  IEHTPAIM30BAHHOTO, pPACIpPEACNECHHOTO U
JICTICHTPAJIM30BAHHOTO YIPABJICHUS JTOCTYIIOM. 3aTpaThl HA yIpaBJICHUE
MPOLECCaMH MHOKECTBEHHOT'O JIOCTYIA U U3ACPKKU HA KOJUTH3UH.
[Tporokoa CSMA/CA

4 4 becnpoBojHbIC TEXHOJOIMH KAHAJIBbHOro ypoBHs. IIporoko.bl 1
MAC

OcHOBHbIE TOHATHS W TPeOOBaHUS, MNPEIbSBIAEMbIE K IMPOTOKOIAM
ynpasieHus: MHoecTBeHHbIM JoctynoM (MAC) k OGecnpoBOIHBIM
cpenam.

CpaBHUTENBHBIN CTPYKTYpHO-(DYHKIIMOHAJIBHBIN aHalu3 peann3yeMbIX
BO3MO>KHOCTEN pa3NUuHbIX Ki1accoB poTokosnoB M/I. ITporokonsr MAC
6ecripoBoHbix cereit Wi-Fi, WIMAX, LTE.

5 5 ApXHTEKTYypa cOBpeMeHHBIX 0eCIPOBOIHBIX ceTei 1
ApXHTEKTYpa COBPEMEHHBIX OCCITPOBOHBIX MAKETHBIX paguocereit 4G,
Wi-Fi 6, Bluetooth. Pactipenenennas apxutekrypa WDS u
UH(PACTPYKTypHAsI apXUTEKTYpa

6 6 PexknMbl padoThl 6eCIPOBOHBIX TOYEK J0CTYNa HA MPpUMeEpPe CeTH 1
Wi-Fi

Pesxxum Ad Hoc, pexxumbr WDS u WDS with AP, pexxum moBropures,
PEXUM KIIMEHTA.

7 7 Opranuszanms, aHAJIU3 U IVIAHUPOBaHNe 0eCIPOBOAHBIX ceTeH 2
Omnpenenenue naabHOCTH pabOThl O€CITPOBOAHON TOYKH JOCTYIA, pacdeT
HEOOXOIUMOro  KOJMYEeCTBa TOYEK JOCTyla Jjsi  OpraHu3aluu
PaBHOMEPHOT'O PaIMONOKPBITHSI. .

BCEI'O 8




4.2 Conep:xaHue JJa00OPATOPHBIX 3aHATHI

No Ne paznena . | O0bemM B Hacax
HaumenoBanue 1abopaTopHbIX paboT, MPAKTUUECKUX 3aHIATUN
I/T1 | TUCHUIUINHBI 0] 3
1 2 OCHOBBI KOH(UTYPUPOBAHHS U IUATHOCTUKH OECTIPOBOIHOTO 2
000pyI0BaHUS
2 1,2 Hacrpoiika 6ecipoBoiHOM camoopranusytomieiicss Ad-Hoc 2
ceTH
3 56 Pa3BepThIBaHUE pacnpeneneHHoi 6ecripoBoanoi cetu. Cetn 2
WDS ¢ TonojaorusaMu ImuHa, 38€3/1a, KoibIo, Mesh
BCET'O 6
4.3 ConeprxaHue NPaKTHYECKUX 3aHATHI
No | Ne paznena O06nem B yacax
HaumeHnoBanue nmpakTuiueckux padboT
/1 | QUCLUIUIAHEI O 3
1 4 2
Pacuer HeoOX0IMMOro KOJMYECTBA TOUEK JOCTYyIa
BCEI'O 2

5. NIEPEYEHb MHHOBALIMOHHBIX ®OPM YYEBHbIX 3AHSTHI1

Ilpenooasanue oucyuniumsbl 6a3upyemcsi Ha pe3yabmamax HAYYHbIX UCCIe008aHUL, NPOBOOUMBIX
VpTUCHU Cubl'YTHU, 6 mom uucie ¢ yuemom pecUOHANIbHbIX 0COOeHHOCmel NpopecCuoHatbHouU
desimeNibHOCIU 8bINYCKHUKO8 U nompebHocmel pabomoodameinel.

No O0BeM B Bun Hcnonszyembie
w Tema yacax™® | ydeOHBIX | HHHOBAIIMOHHBIC (DOPMBI
0) 3 3aHATHI 3aHATHI
1 | OcHOBBI KOHGUTYPUPOBAHUS 2 Jlabopa WurepaktuBHas Web-
OecrpoBOIHON TOYKH gocTyna Wi-Fi mopHble uHTepdeiicom
4 Apxmem;ipa COBPEMEHHBIX  ITaKETHBIX 2 JIeKYUst Mo3roBoii mrypm
paauoceTeit
BCET'O 4

* He menbIIe HHTCPAKTUBHBIX YaCOB

6 YYHEBHO-METOJANYECKOE U THO®OPMALIMOHHOE
OBECIIEYEHHUE 110 JUCHUITVIMHE

6.1 Cniucox OCHOBHOI1 JTUTEPATYyPBI

1 CwmupnoBa E.B., Pomamkuna E.A., Ilponerapckuii A.B. «TexHomoruu coBpeMEHHBIX
6ecnipoBosiHbIX ceteit Wi-Fi». — Mocksa.: U3agarensctBo MI'TY um. H.D. baymana, 2017. — 448 c.: ¢
WL

2 Tlponerapckuii A.B., backakos U.B., Uupkos /[.H., ®enotoB P.A., bo6xoB A.B., [Inatronos B.A.
«becnipoBonubie cetn Wi-Fi» — Mocksa 2007.

3 Omudep B.I'., Omudep H.A. «Kommbrorepusie ceTu. [IpuHIMNBI, TEXHOIOTUH, MPOTOKOIBI»
yueOHuK /it By30B 3 u3a. [Tutep 2006.

1 . .

VY4yecTh pa3BuTHE Y 00y4arOmMXCsl HABBIKOB KOMaHAHON pabOThl, MEXKIMYHOCTHOW KOMMYHUKAIIUH,
MIPUHATHS PELIEHUM, INJEPCKUX KauecTB (BKIIIOUas POBEIEHNE NHTEPAKTUBHBIX JIEKIUH, TPYIIIOBBIX
JMCKYCCUM, POJIEBBIX UI'P, TPEHUHI'OB, aHAIN3 CUTYalil © KIMUTAI[MOHHBIX MOJIEeH).
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6.2 Cniucok A0NOJIHUTEIBHOM JTUTEePaTyPhI

1 I'emko U.A., Onetinuk B.®., Yaiika 10.J[., bonnaperko A.B. CoBepMeHHBIE OeCIpOBOIHBIE
CETH: COCTOsIHME U nepcneKTuBbl pa3Butus. — K.: «kEKMO», 2009. — 672c.

2. B. I'. Kapramesckuii, b. S. Jluxruuaaep, H. B. Kupeesa, M. A. bBypanoBa KommbroTepHbIe CETH :
yueOnuk / B. I'. Kapramesckuii, b. f. Jluxtuuangep, H. B. Kupeesa, M. A. BypanoBa. — Camapa :
[ToBODKCKUI TOCYAapCTBEHHBIM YHUBEPCUTET TEICKOMMYHHUKaui u uHpopmaruku, 2016. — 267 C.
— ISBN 2227-8397. — Tekcr : »neKTpoHHBIH // DnekTpoHHO-0ubnnoreunas cuctema [IPR BOOKS :
[caiir]. — URL: http://www.iprbookshop.ru/71846.html [JInuensus: xo 22.05.2019]

6.3 UndopmannonHoe odecrnevyenue (B T.4. HHTEPHET- PECYPCHI).

1.ITomHOTEKCTOBAsE Oa3a JaHHBIX YUeOHBIX U MeTOAUYEeCKUX mocoouit Cudl'YTU.
http://ellib.sibsutis.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=
&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&721ID=&S21CNR=
CubI'YTUr. HoBocubupck. JlocTyn mo JoruHy-naposiko.

2.Hayunas snekrponHas oudnuoreka (HIB) elibrary  http://www.elibrary.ru

00O «Hayunas OnexktpoHHas ounbauoTeka» r. Mocksa. Jluniensrnonnoe coriamenue Ne6527 ot
27.09.2010 cBoOOaHBIN HOCTYIT (HEOOXOIMMO MTPOUTH PETHUCTPAITHIO).

3.OnextponHas 6ubnnoreka Poccuiickoro ponna pynaamentanbHbix uccineaoanuii (PODIN)
http://www.rfbr.ru/rffi/ru/library. CBOG0 HBIH TOCTYII.

4.Cekrop crangapTu3anuu siektpocsszu (MCD-T), http://www.itu.int/rec/T-REC-G. CBoGoaHbI#
TOCTYII.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI U TPEBYEMOE
INPOI'PAMMHOE OBECIIEYEHHUE

HanmenoBanue Bun HaumenoBanue o6opynoBanus,
ayIUTOPUH, 3aHATUN IIPOrPaMMHOT0 OOecreueHus
KaOHMHETOB,

nabopaTopuii
JleknmmonHas JIeKIInoHHEBIE — KOMITBIOTED;
ayIUTOpUS sansaTus 214YKNe3, | — teneBu3op, IpoeKkTop
Il pumck. ayauropust | — Jocka.
KommnsrorepHslii JIaGopartopHbie - MepCOHAIbHBIE KOMIBIOTEPHI 22 pabouux MecTa,
KJ1ace 3aHATUA 215 YKNe3 | paGoraronye moja ymnpaBi€HHEM ONEpallMOHHON

cucteMbl ceMmeiictBa Microsoft Windows 7,
BKJIIOYEHHBIMH B €AMHYIO JIOKAJIbHYIO CeThb C
BBIXOJIOM B IHTEpHET;

Teneuszop 29" ¢ mnockum 3xkpaHoM Akai 25 CT08
HN

JIabopaTopHoe 000pyIO0BaHHE:

Mapmpyrtuzarop
ADSL/ADSL2/ADSL2+.4*¥10/100,Q0S (1 mrT.)
Tenepon Panasonic KX-TS2356RUW (2 mit.)
Tenedon VoIP (2 mirt.)

YcrpoiicTBo mutst 3aaenku BuToi mapsel HT-3240
(8mmT.)

YcrpoticTBo o0xkumuoe HT-568 mis RJ-45 u RJ-12
(8mT.)

VYerporictBo ynuepcanbaoe HT-501 nms 3aunctku
(8 mT.)
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http://ellib.sibsutis.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=%20&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&Z21ID=&S21CNR
http://ellib.sibsutis.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=%20&C21COM=F&I21DBN=ELLIB&P21DBN=ELLIB&S21FMT=&S21ALL=&Z21ID=&S21CNR
http://www.itu.int/rec/T-REC-G

Kamepa uarepuer SoHo (4 mt.)

Kommyrarop L2 ynpasnsemsiit 24*10/100Mbps
2*1000BASE-T (6 mit.)

Kommyrarop L3 ympasnsemsiii 20*Giga UTP,
4*Combo (1 mT.)

Mapmpytuzatop IP DSLAM 24nopra, ¢ 2 kom60
noptam# (3 1mIT.)

Poyrep nByxuanma3oHHbIH O€CIIPOBOJHONH/MOCT
802,11n (5 mrt.)

Cranmus teneponnas LDK-300 KSU

Okpan mexcereBoir VPN, 7*10/100 LAN, 1 DMZ,
2 WAN (2 wr

Kommepueckoe I10 (ITognucka Microsoft Imagine
Premium Renewed Subscription ma 1 rox (NeJ[05-
17/3L1 ot 23.01.2017, NoJ105-17/311 ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))
Kaspersky Endpoint Security 10 ayss Windows,
Arent agmunuctpupoBanus Kaspersky Security
Center 10: Kommepueckoe 10 (nunensus
Kaspersky Endpoint Security ans 6usneca -
Pacmmpennsiii Russian Edition 500-999 Node 1
Year Renewal License oxumaemas nara
okonvanus: 2019.01.03 (I'K149-17/2A ot
25.12.2017, 4131-16/311 ot 23.12.2016, 216-15 ot
14.12.2015, 381 ot 26.09.2014, 250 ot
15.07.2013))

Microsoft Visio 2007. Kommepueckoe 10
(IToamucka Microsoft Imagine Premium Renewed
Subscription Ha 1 rox (Ne/105-17/311 ot 23.01.2017,
Ne/105-17/3L1 ot 23.01.2017, Ne53293/EKT3830 ot
26.10.15, Ne367 ot 16.09.2014, Ne 43189/EKT21 ot
11.10.2013))

Cisco Packet Tracer. CBOOOIHO pacpoCTpaHsieMoe
nporpaMMHoOe oOecrieueHue

Adobe acrobat reader. CBo6ogHO
pacIpocTpaHsieMoe porpaMMHoe oOecredeHrne
Google Chrome. CBo60HO pacripocTpaHsieMoe
porpaMMHoOe oOecrieueHue

Gnu Octave. CBOO0HO pacnpocTpaHsieMoe
porpaMMHoOe oOecrieueHue

Scilab. CBoGoaHO pacnpocTpaHsieMoe
nporpaMMHoOe oOecrieueHue

Smathstudio. CBo6o1HO pacnipocTpaHsiemoe
porpaMMHoOe oOecrieueHue

Apache OpenOffice. CBoG01HO pacpocTpaHsieMoe
porpaMMHOe oOecrieueHue

Wireshark. CBoGoaHO pacmpocTpansemoe
porpaMMHOe oOecrieueHue

Iperf. CBoGOIHO pacnpocTpaHsieMoe POrpaMMHOE
o0ecrieyeHue




KomnberoTepHslit
KJ1acc

CaMOCTOSATENbHAS
pabota-311YKNe3

- TIEpCOHAJIbHBIE KOMITBIOTEPHI 14 paboumx mecTa,
paboTaroniye TMoja YIPaBICHUEM OMNEPAMOHHON
cHCTeMBI ceMmelictBa Microsoft Windows 7,
BKJIIOYCHHBIMA B €AMHYIO JIOKAIbHYIO CeThb C
BBIXOJ0M B UHTEpHET;

Tenesuzop LED LG 42" 42.LE5500 Black (1 mir.)

Microsoft Windows 7. KommepueckoellO
(IMoamucka Microsoft Imagine Premium Renewed
Subscription #a 1 rox (NeJ[05-17/31ot 23.01.2017,
Ne/105-17/3L1ot 23.01.2017, Ne53293/EKT3830 ot
26.10.15, Ne367 ot 16.09.2014, Ne 43189/EKT21 ot
11.10.2013))

Microsoft Visio 2007. Kommepueckoel 1O
(IToamucka Microsoft Imagine Premium Renewed
Subscription ua 1 rox (NeJ[05-17/31ot 23.01.2017,
Ne/105-17/3L1ot 23.01.2017, Ne53293/EKT3830 ot
26.10.15, Ne367 ot 16.09.2014, Ne 43189/EKT21 ot
11.10.2013))

Kaspersky Endpoint Security 10 mis Windows,
ArentaamunuctpupoBanus Kaspersky Security
Center 10: KommepueckoellO (numen3us
Kaspersky Endpoint Security misousneca -
Pacmmpennsiii Russian Edition 500-999 Node 1
Year Renewal License oxumacMasiaTaOKOHYaHHS .
2019.01.03 (T'K149-17/5A0T 25.12.2017, 1131-
16/31ot 23.12.2016, 216-15 ot 14.12.2015, 381 ot
26.09.2014, 250 ot 15.07.2013))

Adobe acrobat reader. CBoO01HO
pacIpocTpaHsieMoe MPorpaMMHOe 00ecIIeYeHNE
Google Chrome. CBOOOIHO pacnpocTpaHsIeMoe
porpaMMHOE 00ecTICUeHHE

Gnu Octave. CBOO0JHO pacnpocTpaHsieMoe
pOTrpaMMHOE O0eCTIeueHHE

Scilab. CBoGoaHO pacnpocTpaHsieMoe
nporpaMMHoOe oOecrieueHue
Smathstudio. CBo6oHO pacnipocTpaHsiemoe
nporpaMMHoOe oOecrieueHue
Apache OpenOffice. CBoG01HO pacpocTpaHsieMoe
IporpaMMHOe o0ecrieueHue

8 METOJMYECKHUE YKA3AHUS JJISI OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUILIAHDBI

8.1 IToaroroBka K JICKIIUOHHBIM, IIPAKTHYC¢CKHUM H J'laﬁOpaToprlM 3aHATHAM

Ha nexkuusx He0OX0IMMO BECTH KOHCIIEKTUPOBaHHE YUeOHOTro MaTepHaia, oOpaiiaTh BHUMaHUe
Ha KaTeropuu, (QOpMYIUPOBKH, DPACKPBHIBAIOUIME COJIEpPKaHWE HAYYHBIX SBJIEHUH U MPOIECCOB,

HAaYYHBIC BBIBOJbI U IPAKTUYCCKHUEC PCKOMCH IAITNH.

2 v o
Llenblo meToaMyecKux YyKasaHWM ABnAeTcA obecneyeHune 06yHaPOLLI,I/IMCﬂ onTMManbHOMU OpraHMsauunnm npouecca
n3yvyeHna aucumnnanHbl.
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KoHcniektupoBaHue JEKIMA — CIOXKHBIA BHUJ ayAUTOPHOW pPaOOTHI, MpeanoIararmui
I/IHTGHCI/IBHYIO YMCTBGHHYIO NCATCIIBHOCTD CTy,Z[eHTa. HGHCCOOGPEBHO CHa4vaJila ITOHATH OCHOBHYIO
MBICJIb, U3JIAraeMyI0 JIEKTOPOM, a 3aTeM 3amucaTh ee. JKenaTeabHO OCTaBJATh MOJid, Ha KOTOPBIX MU
C&MOCTOSITG.HBHOIZ pa60Te C KOHCIICKTOM MOXHO cCIcjJaTb HOOINIOJIHUTCIBbHBIC 3aIllMCHU WU OTMCTUTH
HETIOHSTHBIE BOITPOCHI.

KOHCHGKT JICKIIU N JIyT-IH_Ie HO[[paBI[eJIHTb Ha HYHKTBI B COOTBCTCTBUU C BOHpOcaMI/I IJIaHa
JIEKINH, TIPEAJIOKEHHBIME TIpenoaaBatenieM. Crenyer oOpamiaTh BHUMaHHUE Ha aKIEHTHI, BBIBOIBI,
KOTOPBIE JIEJIAET JIEKTOP, OTMEeUasi HauboJiee BaKHbIE MOMEHTBI B JIEKIIMOHHOM MaTepHaie.

Bo Bpemst jekiu MOKHO 33J]aBaTh MPENOAaBATEN0 YTOUHSIOIIME BOIPOCHI C LETbI0 OCBOCHUS
TEOPETHUUECKUX MOJ0KEHUM, pa3pelieHus: CIOPHBIX BOIIPOCOB.

[ToaroroBky k jJabopaTopHON paboTe HEOOXOAMMO HadaTh C O3HAKOMIJICHHMS IUIaHa W MOJa00pa
PEKOMEHIyeMOMU JINTEepaTyphl.

enpro mabopaTOpHBIX PabOT SIBISETCS YINIYOJICHHE M 3aKPEIUICHHE TEOPETUYECKHMX 3HAHUM,
MOJIYYCHHBIX CTYJACHTAMH Ha JIEKIUAX M B TIPOIECCE CAMOCTOATEIBLHOTO H3y4eHUs y4eOHOro
Marepuana, a, CIeIoBaTesIbHO, (POPMHUPOBAHUE Y HUX OINPEACICHHBIX YMEHUN U HABBIKOB.

B paMKax OTUX SaHHTI/Iﬁ CTy[[eHTBI OCBaMBAKOT KOHerTHHe METOAbI I/I3y‘-I€HI/ISI JUCHUITIINHBI,
0o0y4JaroTCs OKCIEPUMEHTAIBHBIM CIOCO0AM aHaiM3a, YMEHHIO paboTaTh ¢ mpubopaMu U
COBpEeMEHHBIM 00opynoBaHueM. JlabopaTopHbIe 3aHATHS JAIOT HATJSIIHOE TMPEACTaBIeHUE 00
M3y4YaeMbIX SIBJICHUSAX M MpOIleccaxX, CTYACHTh OCBAMBAIOT MOCTAHOBKY M BEJICHHE SKCIIEPUMEHTA,
yancsl YMCHI/IIO Ha6JIIOIlaTI), OLICHUBATH HOJIy‘-IeHHBIe pGSYJII)TaTI)I, JeJIaTb BBIBOABI 1 0606HIGHI/I$I.

8.2 CamocrosiTesibHasA padoTa CTY/1€HTOB

VYcnemHoe OCBOEHHE KOMIETCHIMH, (OpMUpPYEMbIX JaHHOM y4eOHON JMCLUIUIMHOM,
MperoiIaraeT ONTUMAIbHOE UCTIONBb30BaHUE BPEMEHU CAMOCTOSITETbHON PaOOTHI.

[lonroToBka K JIEKIMOHHBIM 3aHATHSM BKIIOYAeT BBIIOJHEHHE BCEX BHJIOB 3aJaHM,
PEKOMEH/I0BAaHHBIX K Ka)KJIOM JEKIUH, T. €. 3a/1aHUs BBIIOJHSIOTCS €IIe J0 JIEKIIMOHHOTO 3aHATHA 110
cooTBeTcTBYIOLIe Teme. llenecooOpazHo nopabaThiBaTh CBOM KOHCHEKT JIEKLUH, Jejas B HEM
COOTBETCTBYIOILIIME 3AIIMCH U3 JIUTEPATypbl, PEKOMEHI0BaHHON IpenoaaBaTesieM U IpelyCMOTPEHHON
y4eOHOH TPOrpaMMOi.

Bce 3amanus K NpakTUYECKUM 3aHATHUSAM, a TAKXKe 3a/1aHUs, BBIHECEHHbBIE HAa CaMOCTOSITEIIbHYIO
paloTy, peKOMEH/1yeTCsl BBIIOJIHATh HEMOCPEICTBEHHO 11OCJIE COOTBETCTBYIOIIEH TEMbI JEKIIMOHHOTIO
Kypca, 4TO CIOCOOCTBYET JIydlIEMYy YCBOCHMIO MaTepHalia, MO3BOJISIET CBOEBPEMEHHO BBIBUTH U
YCTPAaHUTh «IIPOOEIIbl» B 3HAHUSX, CUCTEMAaTHU3UPOBATh paHee MPOMIeHHbII MaTepuall, Ha ero OCHOBE
MPUCTYIUTH K MOJTYYEHUIO HOBBIX 3HAHUW U OBJIQJICHUIO HABBIKAMH.

CamocrosTenbHas paboTa BO BHEAYAUTOPHOE BPEMsl COCTOUT M3:

- IOBTOPEHUS JIEKIIMOHHOTO MaTepuarna;

- IOJITOTOBKH K J1a00paTOpHBIM paboTam;

- U3y4YeHHs y4eOHO-METOAMYECKON U HaydYHOU JTUTepaTyphl;

- U3y4YEHMs] HOPMATUBHO-TIPABOBBIX AKTOB;

- pelIeHuns 3a/1a4, BbIIAaHHBIX HA PAKTUYECKUX 3aHATHIX;

- MOJITOTOBKH K KOHTPOJILHBIM paboTaM, TECTUPOBAHUIO U T. [1.;

- MIOATOTOBKH K CEMHHApaM YCTHBIX JI0KJIa10B (CO0OIIeH ),

- BBITMOJIHEHUS! KOHTPOJIBHBIX paboT 10 3aJJaHUIO MTPETo1aBaTels;

- IPOBE/IEHNE CAMOKOHTPOJIS IIyTEM OTBETOB Ha BOIIPOCHI TEKYILIETO KOHTPOJISI 3HAHUMN, PELICHUS
NPEJCTAaBICHHbIX B y4eOHO-METOJMUYECKMX MaTepualax IUCHMIUIMHBI 3a]ad, TECTOB, HAIUCAHUS
pedepatoB U 3cce O OTAEIbHBIM BOIPOCaM U3y4aeMON TEMBI.

8.3 IloaroroBka K NPOMeEKYTOYHOI aTTeCTALMHU

ITpu moAroTOBKE K MPOMEKYTOUHON aTTeCTallui HEOOXOIUMO:
- BHUMATEJIbHO U3YYUTh [IEPEUEHD BOPOCOB U ONPEAEIUTD, B KAKUX UCTOYHHUKAX HaXOASTCS
CBEICHUSI, HeOOXOIMMBIE /Ul OTBETA Ha HUX;
- BHUMATEIbHO IPOYUTATH PEKOMEHIYEMYIO JIUTEPATYPY;
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- COCTaBUTh KPATKHNE KOHCIIEKTHI OTBETOB (TUIAHBI OTBETOB).

ITpomexyTOUHBIH KOHTPOJIb TOCTHKEHUS PE3yIbTaTOB 00YUEHHUS 1O AUCHUIUIMHE TPOBOIUTCS B
cnenyromux Ghopmax:
- DK3aM€H;

Jns mpoBeneHUs TEKYIIEro KOHTPOJsS W IPOMEKYTOUYHOW aTTECTAllMd HCIOJIb3YIOTCA
OLICHOYHBIE CpEJCTBA, OIMCAaHUE KOTOpbIX mpuBeaeHo B Ilpunoxkenun 1 wu  Ha caiite
(http://www.aup.uisi.ru.).
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