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Mporpammy ancumnavHbl paspaboTan(a)(n) accuctenT, 6/c Eropyes A.A. kadenpa ABTOHOMHbIE
POBOTOTEXHUYECKME CUCTEMBI Bbiclias Wwkona MHGOPMaLMOHHbBIX TEXHONOT A U MHPOPMALMOHHBIX
cuctem , AAEgorchev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto nayyeHns aucumnivHbl "BbldMcnnTenbHble CUCTEMbI, CETU 1 TENEKOMMYHUKaUUN" SIBNSIeTCS
hopMMpoBaHMe Y CTyAeHTOB 6a30BbiX 3HAHWIA O NPUHLMNAX, MOCTPOEHNS 1 (PYHKLIMOHMPOBAaHUS
CVCTEM CBSA3M M Nepenayn AaHHbIX, 0COOEHHOCTSIX TPAANLMOHHBIX U NePCNEKTUBHbIX TEXHONOMIA
NoKanbHbIX U rnobanbHbIX CUCTEM, M3yHEHME NPOTOKONOB, MPOoLEedyp U annapaTtHbIX CPeacTs,
NPUMEHSIEMbBIX MPU NOCTPOEHNN CETEBBIX CUCTEM.

CTyOeHTbl, 3aBEPWMBLIME N3YYEHWNE OAHHON AUCUMMIMHBI CMOTYT:

MpUMeHATb NonyYeHHble 6a3oBble 3HaHKS O:

MpuHLMNax NoCTPOeHNS N OYHKLMOHMPOBAHUS CUCTEM CBA3W M Nepenayn AaHHbIX.
Oc06eHHOCTSIX TPaAULMOHHBIX U MEPCNEKTUBHBIX TEXHONOMIA NOKaNbHbIX U rNobanbHbIX CUCTEM.
Mpouenypax 1 annapaTtHbIX CPeACTBAX, NPUMEHSEMbIX NMPY NOCTPOEHUN CETEBbLIX CUCTEM.

2. MecTo OUCLMNMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.6.1 NpodeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 230700.62 MprknanHas nHgopMaTka U OTHOCUTCS K 6a30BOA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

BbluncnmntenbHble CMCTEMbI, CETU U TENEKOMMYHMKALIMN OTHOCUTCS K kKnaccy 6a30Bbix OMCLMMIVH,
YMTaeMbIX B pamMmkax OCHOBHOW obpa3oBaTtesfibHOM nporpamMmbl No HanpasneHuio 230700.62
MpuknagHas nHpopmatmka.

TpeboBaHMs K BXOAHbIM 3HAHUSIM, YMEHMSIM U TOTOBHOCTSIM 00y4atoLerocs:
3HaHue Teopnn BEPOSITHOCTEN; MaTeMaT4ecKoro aHanmaa.
OhheKTMBHOE NOrNYECKOE MbILUNEHNE.

CKNOHHOCTb K AMCUMNIMHAM eCTECTBEHHOHAYHYHOr 0 LiMKna.

3. KomneteHuuu obyuarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNNNHBI (QOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUn
cnocobeH NoOHMMATb CYLWHOCTb 1 3HAYEHNE MHpopMaunn B
OK-13 pasBUTUM COBPEMEHHOIO MHAPOPMALIMOHHOrO 0bLecTBa,
CO3HaBaTb OMacHOCTWN M Yrpo3bl, BO3HMKAOLWNE B 3TOM
(0BLwekynbTypHbIE 6 6
KOMMETEHLIN) npouecce, Co0MoAaTbh OCHOBHbIE TPEOOBaHMS
MHCPOPMALIMOHHOI 6e30MacHOCTW, B TOM YMCE 3alUUTDI
rocynapCTBEHHOM TalHbl
OK-14 cnocobeH NPUMEHSITb OCHOBHbIE METObI 3aWMNTbI
(0BUIEKYNbTYPHbIE NPOW3BOACTBEHHOrO NepcoHana u HaceneHnsa oT BO3MOXHbIX
KOMI‘IeT)éHLI,I/YVI) nocneacTBuUiA aBapwuid, KatacTpod, CTUXMIAHBIX 6eACTBUIA,
TexHVKy 6e30MacHOCTM Ha NPOM3BOACTBE
MK-12 cnocobeH akcnnyaTMpoBaTth U COMPOBOXAATb
(MpodpeccmonantHbie NHOPO MaLl,VIOHHIZIIe CVFI)CTeMbI nce gmcu
KoMMeTeHuunn) P P
MK-13 cnocobeH NpMHMMaTb y4acTue BO BHEAPEHUN, aganTtaummn
(NMpodheccmoHanbHble N ’
KOMMETEHLIAN) HacTpoiike npuknagHeix NC
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-18 cnocobeH aHannanpoBaTh 1 BbibpaTb METOLbI 1 CPeACTBA
(npodheccunoHanbHble -
KOMMETEHLINN) obecneyeHns NHPOPMALIMOHHO 6e30MacHOCTM
MK-19 crnocobeH aHann3npoBaTb PbIHOK MPOrPAMMHO-TEXHNYECKMX
(npodbeccmoHanbHble CPEeacTB, MHOPMALIMOHHbBIX NPOAYKTOB N YCNyr Ans peweHns
KOMMNeTeHuunm) nNpuKnagHbixX 3a4ay U co3naHns MHPOPMaLMOHHbBIX CUCTEM
MK-2 cnocobeH nNpw peleHnn NPodoeccoHanbHbIX 3aaa4y
HanM3npoBaTb nanbHO-3KOHOMMYeckne Npobnembl 1
(NDOKECCHOHANbHbIE aHanMa3npoBaTb COLMANbHO-3KOHOMMYECKME Npobne
KOMMETEHLINM) npouecchl C NPUMEHEHEM METOLOB CUCTEMHOrO aHannaa u
MareMaTn4eckoro MoaennmpoBaHns
MK-4 crnocobeH CTaBUTb 1 pewartb NprknagHble 3a0a4m ¢
(npodhbeccmoHanbHble NCrMONb30BaHNEM COBPEMEHHbIX
KOMMNeTeHunm) NHJOOPMaLMOHHO-KOMMYHUKALIMOHHbBIX TEXHONOMMIA
MK-9
n H MOOENMPOBaTb U NPOEKTUPOBATb CTPYKTYPbl AAHHbIX
(MpoCpeccroHanbHbIe CV:I 3OHC:H6I/IeI7I noﬂinaﬁﬁblae " VIHC*p)geMaLI,pVIOOI-?HbIeC npyouégcuﬂa
KoMMeTeHuunn) » 1P P P
CnocobeH MCnonb3oBaTb OCHOBHBIE 32KOHbI
MK-3 €eCTeCTBEHHOHay4YHbIX OAUCLMUNANH B MPOJPECCUOHaNbHOM
NedATeNnbHOCTU N 3KCMnyaTupoBaTb COBPEMEHHOE 3NIEKTPOHHOE
n NOHaNbHbI
(Kofn?'lcgfg:uv?m)a © obopynoBaHvne n NHPOPMALNOHHO-KOMMYHVKALNOHHbIE
TEXHONOrNN B COOTBETCTBUM C LIeNnsiMn obpasoBaTenbHOm
nporpammbl 6akanaspa

B pesynbTate 0CBOEHUSI AMCLMMINHBI CTYAEHT:
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

[aHHas yyebHas aucumnnvnHa BkntodeHa B pasaen " 63.6.1.1 MpodeccrnoHanbHbIiA" OCHOBHOW
obpasoBaTtesbHol nporpammbl 230700.62 MprknanHas nHgopMaTka U OTHOCUTCS K 6a30BOA
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 2Kypce.

B pesynbTarte npoxoxaeHns y4ebHOro Kypca CTyoeHT LOMXEH:

JLleMOoHCTpUpoBaTh CNOCOBHOCTb U FOTOBHOCTb K YCBOEHWIO NTEKLMOHHOMO y4ebHOro matepuana.
MNpuHMMaTb akTUBHOE y4acTue B AEATENbHOCTM CBOEW NOArpynnbl MO NPAKTUYECKUM 3a0aHUSM.
3anasaTtb BONpock 1 o06MBaTbCS NONYYEHUS HA HUX OTBETOB.

CTyOeHTbl, 3aBEPLWMBLIME N3YYEHWNE OAHHON AUCUMMNIMHBI OMXKHbI YMETb!

MpuMeHATb NonyyYeHHble 6a30Bble 3HAHUS :

MpuHLMNax NoCTPOeHNS N OYHKLMOHMPOBAHUS CUCTEM CBA3W M Nepenayn AaHHbIX.
Oc0b6eHHOCTSIX TPAAULIMOHHBIX U MEePCNeKTUBHBIX TEXHONMOMIA NOKanbHbIX U rnobanbHbIX CUCTEM.
Mpouenypax 1 annapaTtHbIX CPeACTBaAX, NPUMEHSEMbIX NMPY NMOCTPOEHUN CETEBbLIX CUCTEM.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 3 CeEMeCTpe.

CyMMapHo No AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasnen ayoMTOpHOM paboThbl,
UxT OEeMKOCTb
N ,D,VII(\:’ILI,VIHHVIHbI/ CemecTp cz:gc?:;la F()g ﬂacax) TeK‘{(%:Tigi;prl
oAyna Nek ImI1pal(wu-lecmeJ1a60paTop|-|b|e
u 3aHATUA paGOTbI
Tema 1.
1, [KnaccucpukaLs 3 1 1 0 > lamame
" |IcCNCTEM CBSA3U U
nepenayn oaHHbIX
Tema 2. NokoneHus JomalHee
2. [MObUnbHbIX ceTelt cBA3n| 3 2 1 0 2 3anaHve
Tema 3. TexHonorunm nomauwHee
3. [MHOXECTBEHHOr0 3 3 1 0 2 3apaHue
noctyna
Tema 4. KOMAOHEHTHI JomalHee
4. |COBpPEMEHHbIX CUCTEM 3 4-5 2 0 4 3apaHve
CBSA3N
Tema 5.
5, |PacnpocTpaxeHye 3 67 | 2 0 2 ?é’ﬁ”iﬁ”m”f °
" [padmnoBONH B YCNOBUSAX
npsaMoin BUOMMOCTHN
Tema 6.
PacnpoctpaHeHune noMallHee
6. |[paonoBoNH BHe ycnosuii| 3 8-9 2 0 4 3apaHve
NpPSMON BUAMMOCTU
savnpara AoMawHee
7. ConyTCTBYIOWINE 3 1 1 0 2 3agjaHue
agopeKThI
8 Tema 8. OcHoBbl TEOPUN 3 5 1 0 4 KZ'%LE:”"H”
" [TeneTpadpomka P
Tema 9. Mogenn nomauwHee
9. lobcnyxmBaHuUs 1 3 3 1 0 2 3afaHue
ocHoBbl HTT1
Tema 10. nomauwHee
10.|HnskoyactotHag n 3 4-5 2 0 4 3afaHue
nonocosas MoOoynaums
nomallHee
Tema 11. Buabl
11'non00030|7| MOy NISILIAM 3 6-7 2 0 4 3apaHve
Ifgsigsés? quzv?a'\r/léamma n KOHTPOTIbHAA
12 320341 PagNOTEXHNKN 3 8-9 2 0 4 pabota
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Buabl n yachbl
Pasnen ayauTopHon paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume oMb
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemecTp cemecTpa (8 uacax) \I,( ompﬁl ;.p
ay nem""npaxmqecxuenaﬁoparopuue
3aHATUA pa6oTtbl

Tema . Ntoroesas pv—

doopMa KOHTpon4

NToro 18 0 36

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Knaccudpukaumsa cuctem cBs3m U nepenayv gaHHbIX
nekumoHHoe 3aHsitne (1 yaca(os)):

BeeneHune Kpatkuin 063op Tnos ACCull L CnyTHukoBble cuctembl ACCul L TpaHKnHrosble
cuctembl ACCul [ Cotosble cuctembl ACCull OeueHTtpannsosaHHble ACCull,

naboparopHasi pabora (2 4aca(oB)):

0630p TinoB ACCulM L CnytHukoBble cuctembl ACCul L TpaHkumHrosble cuctembl ACCull L,
Tema 2. MNokoneHuss MO6UNbHBIX CETEN CBSA3M

JNeKunoHHoe 3aHsitne (1 yaca(os)):

0G: npeawecTBeHHMKM MOBUNbHbBIX ceTelr cBsan 1G: 1-e nokoneHne MobUNbHbIX CETEN CBA3M -
?aHanor? 2G: 2-e nokoneHue - ?undopa? NpomexyToyHble NokoneHus - 2,25; 2,5; 2,75G NokoneHns
3G 1 3G+ - nHTerpupoBaHHble 6ecnpoBoHble ceTu [okoneHne CBEPXWMPOKOMNONIOCHOrO f4ocTyna -
3,9G; 4G lNMepcnekTnBHbIE KOHBEPreHTHbIE CETU CBA3U - 5G

naboparopHas pabora (2 4aca(oB)):

1G: 1-e nokoneHne MobunbHbIX ceTelt cesan 2G: 2-e nokoneHne MNMpoMexXyTo4YHble nokoneHus - 2,25;
2,5; 2,75G MNokoneHust 3G n 3G+ - UHTErpUPOoBaHHble BecrnpoBoaHbIE CETU

Tema 3. TexHONOrMM MHOXECTBEHHOro A0CTyna
NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

TexHonornm MHOXeCTBEHHOro gocTyna B ceTb [1pocTpaHcTBeHHOe pasaeneHve kaHanos (SDMA)
YacTtoTHoe pasgeneHue kaHanos (FDMA) BpemeHHoe pasnenenue kaHanos (TDMA) Konosoe
pasneneHune kaHanos (CDMA) CucteMbl KOHKYPEHTHOro goctyna k cpene Metoqn noctyna K nMMHUN
cesian Pure ALOHA Meton goctyna kK nuHum cesian S-ALOHA MeTonbl n3bexaHms Konnmaui
CSMA-CD n CSMA-CA MeTtoabl komMyTaumm B cuctemax ceasmn Kommytaums kaHanos Kommytaums
nakeToB

naboparopHasi paborta (2 4aca(oB)):

Metoabl nzbexanus konnmaunin CSMA-CD n CSMA-CA MeTobl KOMMyTaLumM B CUCTEMAX CBS3M
KommyTaums kaHanos Kommytaums naketos

Tema 4. KOMNOHEHTbl COBPEMEHHbIX CUCTEM CBSI3UN
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

dun3nYeCKNin CMbICNT KOMMOHEHTOB CUCTEMBI CBA3M PopmaTnpoBaHne KogmposaHme NCTOYHUKA
WndpposaHne KaHanbHoe koamposaHue YnnotHeHne CuHxpoHusaums MimnynbcHas moaoynsaums
Monocoeast moaynsumsa PacwmpeHune cnektpa bnok obecnevyeHnst MHOXEeCTBEHHOro A4oCTyna
BY-TpakT 1 cpena pacnpoctpaHeHus

naboparopHasi pabora (4 4aca(oB)):

KoaunposaHune ncroyHmka LLngpposaHne KaHanbHoe koanpoBaHue

Tema 5. PacnpocTpaHeHue paguoBOJIH B YCIOBUSIX NPSIMOA BUAMMOCTH
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Mogenb pacnpocTpaHeHUst paarMoBOSH B CBOOOLHOM NPOCTPaHCTBE 30HbI PaCMpPOCTPaHEHUS
panmoBonH CTpykTypa 6nnxHen n ganbHel 30H pacnpoctpaHeHns 3oHbl PpeHens kak
nononHuTensHble ycnosus kK LOS

naboparopHas pabora (2 4aca(oB)):
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CTpykTypa 6nmnxHel n aanbHein 30H pacnpocTpaHeHust 3oHbl PpeHenst Kak LONONHUTENbHbIE
ycnosus k LOS

Tema 6. PacnpoctpaHeHue paguoBOJIH BHE YCNOBUMA NPAMOA BUAMMOCTU
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OcHoBHble MexaHu3Mbl pacnpocTpaHeHuns pagnosonH B NLOS Otpaxenune paguosonH dudppakumns
pagunoBosiH OpekT paccensaHns MexaHnam nornoweHns paavmosonH Mooenu pacnpocTpaHeHms
paguososiH B NLOS OcHoBHble nonoxeHus pacyeta ganbHoctu ceasn Mogens Jin Mogenb
OxkaMmypbl-XaTa

naboparopHas pabora (4 4aca(oB)):

OtpaxeHune paanosonH Judpakumsa paanoBonH IpdekT paccemaHnsa MexaHnam nornoweHns
pagnoBoSH

Tema 7. Monenu 3ammpaHui n conytcTeyilowme achpekThbl
NeKunoHHoe 3aHsitne (1 yaca(os)):

Mogzenu pacnpocTpaHeHns Mmanoro Macwraba JloroHopManbHas Moaenb 3atyxaHuin Paneesckas
mMogenb 3aTtyxaHuin Pancosasa mogenb 3aTtyxaHuii Mogenu 3ammpanua Hakaramm-m Npoyve
appekTbl pacnpocTpaHeHms ddodekT Jonnnepa MHoronyyesoe pacnpoctpaHeHne

naboparopHas pabora (2 4aca(oB)):

Paneesckas monenb 3atyxaHui Paicosas Mogenb 3atyxaHuin Mogenu 3amupaHua Hakaramm-m
Tema 8. OcHOBbI Teopum Tenerpacpcpuka

neKuunoHHoe 3aHsitne (1 yaca(os)):

LleneBble nokasaTenu B Teopumn Tenetpadpdmka Kayectso obcnyxumeaHms ? QoS CuctemMHas
eMKOCTb U 3arpy3ka kaHana AHanm3 ACCull L cornacHo Teopun Tenetpadpdgouka CeoncTtsea
BXOLSLWEro NoToka Bbi30BOB [1pocTeiiunin (myacCoOHOBCKNIA) MOTOK BbI30BOB [10TOKM BbI3OBOB B
cuctemax ACCul [ YposeHb obcnyxusaHus B cuctemax ACCullz

naboparopHasi pabota (4 4aca(oB)):

CucteMHas eMKOCTb 1 3arpyaka kaHana CBoicTBa BXOASIWEro NOTOKA BbI3OBOB
Tema 9. Monenu o6¢cnyxusaHus u ocHoebl UTT

nekumoHHoe 3aHsitTne (1 yaca(os)):

OueHka cuctemHor emkoctn B ACCul L Mogenn obenyxmsaHusa ana cuctem ACCull L Mogenb
OpnaHra A - cuctema ¢ o4epenHocTbio obcnyxmanmsa 74 Mogenb SpnaHra B - cuctema ¢
oTkasamn Mogenb OpnaHra C - cuctema ¢ oxugaHnamm OcHosbl HTT 8 ACCulld, Tunbl
hOpMMpPOBaHMS 30H 0O6CNyXmnBaHUS Pasamepbl 30HbI NOKPBLITUS U KOIMULNEHT NEPEKPECTHBIX
rnomex

naboparopHasi pabora (2 4aca(oB)):

Mogenb SpnaHra A - cuctema ¢ o4epenHocTbio obcnyxmBaHnms 74 Mogenb SpnaHra B - cuctema ¢
oTKasamu

Tema 10. Hn3koyactoTHasa 1 nonocosas MoaynNALNSA
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

HuskoyacToTHas moaynauma MiMmnynbcHo-kogosas mogynaumsa CurHansl KM M-apHble
MMNYNbCHO-MOAYNMPOBaHHbIE curHanbl OTHOCUTENbHAs Moaynauns BeicokodacToTHas (monocosas)
mooynsumsa Mooynaumsa no cuHycouganbHon Hecylwen CurHanbHoe co3sesane

naboparopHas pabora (4 4aca(oB)):

HnakovyactoTHasg mooynaumsa ViMnynbCHO-Ko40Bas MOAyNaumns
Tema 11. Bugbl nonocoson Moaynsauum

JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

Cunctembl KBagpatypHas goasosas maHunynauus - ®M-4 (QPSK) KeagpartypHas pasosast
maHunynauus - ®M-4 (QPSK) KsagpatypHas amnnutygHas mogynaumus - KAM (QAM) Cuctembl
yactoTHom mogynauum (HM) YactotHaa maHunynauusa M- ctenenun (M-FSK) YactoTHas
MaHUNyNAUns ¢ MUHUManbHbIM COBUIOM

naboparopHasi pabota (4 4aca(oB)):
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KeagpartypHas pazosas MmaHunynsums - ®M-4 (QPSK) KeagpaTtypHas amnantyoHas Mooynaums -
KAM (QAM) Cuctembl yactoTHon moaynsaumu (HM)

Tema 12. OFDM, rna3koBasi puarpaMMa n 3agadym pagmoTexXHuKu
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MpuHUMNbI MOZYNALMK C HeCcKONbkMU Hecywmmn (FDM) ["naskosas gmarpamma OCHOBHble 3a4a4u
pannoTexHukn KoppensumoHHbIA NpUeM 1 cornacoBaHHas punbtpaums KoppensaumoHHbln npuem

Ha npumepe 3ada4n pasnuyeHuns CornacoBaHHas unbTpauns CUrHanos
naboparopHas pabora (4 4aca(oB)):

KoppensunoHHbIi nprem u cornacoBaHHas ounbtpaums KoppensumoHHbIil npueM Ha npumepe
3a4a4v pasnuyeHns

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260Tbi
CTYL,EHTOB P
Tema 1.
1 Knaccudmkaums 3 1 Egﬂ;ﬂsgr'(g 4 JomalHee
" ICUCTEM CBSA3N U 3anaHms 3amaHue
nepenayn gaHHbIX
Tema 2. lNokoneHuns nooroToBka
2. |MOBUNbHBIX CEeTen CBA3U 3 2 JoMallHero 4 ggz::JMH:e
3agaHus
Tema 3. TexHonorum noaroToBka
3. [MHOXEeCTBEHHOro 3 3 JoMallHero 4 ggx;:";f ©
noctyna 3agaHus
Tema 4. KOMNOHEHTDI nooroToBka
4. |COBPEMEHHbIX CUCTEM 3 4-5 |oomallHero 6 ggxaaﬁ;eee
CBS3U 3agaHus
Tema 5.
MnoaOroToBK
5 PacnpoctpaHeHue 3 6-7 ugﬂa?ugerc? 6 JgomaliHee
" |PadnoBONH B YCNOBUSX 3ananms 3agaHue
NpPsMOn BUOMMOCTU
Tema 6.
PacnpocTtpaHeHue noaroToBska
- MaLlH
6. |paomoBONH BHe ycnosun| 3 8-9 |momalwHero 6 ggﬂ:Hmeee
NpPAMO BUOMMOCTH 3ajaHuns
Tema 7. Mopenwu
o MnoaOroToBK
v 3aMupaHum n 3 1 ugﬂaczUSerg 4 JgomauliHee
" |conyTcTByOWNME 3anaHms 3agaHue
adpoeKThl
8 Tema 8. OcHoBbI TEOPUN 3 5 Egﬂggﬁiﬁ%; 4 KOHTPOSbHas
" [teneTpaddpuka pabote paboTta
Tema 9. Mopenwu MnoaroToBka
9. |obcnyxmBaHns n 3 3 |oomalwHero 4 gg;:,:".,.“f ©
ocHoBbl YTT1 3agaHus
Tema 10. nooroToBka
10.|Hmn3kovactoTHasa n 3 4-5 |pomaluHero 4 gg;:ﬁj;eee
nonocosast MO4yNALMA 3agaHus
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBkK
11 Tema 11. Bugbl 3 6-7 ugﬂa?ugerc? 4 nomailHee
‘(nonocoson Mooynauum
0nocoBOW MoaynsLy, 3anaHus 3apaHuve
Tema 12. OFDM,
noaroTtoBka K
1o [TNas3koBas Anarpamma u| - o 8-9  |koHTpOnbHOI 4 KOHTpOnbHas
‘(3agadn paonoTexHukKun T
nayv pan pabote paboTa
Ntoro 54

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B xone n3yyeHns gucumnavHbl npeanonaraeTca Ucnonb3oBaHne cneayowmx MeTo0B NPoBeaeHNs
3aHATUI:

- NeKunu;
- NPaKTM4eckne 3aHSATUS;

- CaMOCTOSITENbHbIE 3aHATUSA C 0becneyeHne BO3MOXHOCTEN WHTEPaKTMBHOIro B3aNMOLENCTBUS C
KOHCYNNbTAHTOM;

- pa3bop pe3ynbTaToB NPaAKTUYECKNX 3aHSATUIA.

6. OLueHOUYHble cpeacTBa OJis TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 UCLUMNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Knaccudoukaumsi cuctem CBA3U U nepenadyv gaHHbIX

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

OCHOBHbIE TOMONOrNN CUCTEM CBSA3W. TuMbl MHAPPACTPYKTYPHOrO N OKOHEYHOTro 060pyA0BaHNS
Tema 2. MNokoneHust MO6GUNbHBIX CETEN CBSA3M

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Knaccuukaums TUNoB, X pasnmyns

Tema 3. TexHONOrMM MHOXECTBEHHOIro AoCcTyna

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

NepeyYncnnTb TEXHONOMUN, PACCMOTPETb OCOOEHHOCTY

Tema 4. KOMNOHEHTbl COBPEMEHHbIX CUCTEM CBSA3U

JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

NpUBECTU NPUMEPbI CUCTEM, COCTABUTb CXEMY B3aUMOLENCTBUSA

Tema 5. PacnpocTtpaHeHue paguoBOJH B YCJIOBUSIX MPSAMOA BUOUMOCTHU

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

MOCTPOUTb cxematuyHyto Moaenb pacnpocTpaHeHns paanoBoH B CBOOOOHOM NPOCTPaHCTBE
Tema 6. PacnpocTtpaHeHue paguoBO/IH BHe YC/TOBUI NPSAMOMA BUOAMMOCTHU

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

00 BSCHUTL OCHOBHbIE MEXaHU3MbI pacnpocTpaHeHms pagnosonH B NLOS, npusectu npumepbl
Mogenemn

Tema 7. Monenu 3amMmmpaHui n conytcTeyiowme achekThbl
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

PaccMoTtpeTtb Mogenu 3aMmpaHui, CpaBHUTb NONYyYEHHbIE OaHHbIE
Tema 8. OcHoBbI Teopum TeneTpacpcpuka

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
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[MpoBepka 3HaHWU Mo NPONLAEHHBIM TEMaM

Tema 9. Monenu o6¢cnyxusaHus n ocHoebl UTT
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

NPVBECTN NPUMEPHI A1 HECKONBbKUX MoAenei 06cnyXnBaHns
Tema 10. Hn3koyactoTHasa n nonocoBas MoAyNALMNSA
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

NPUBECTU NPUMEP NPUMEHEHNS MOOYNALMN U3 NPAKTUKN
Tema 11. Bugbl nonocoson Moaynauum

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

nepeyYncnuTb BUAbl, HApUCoBaTb Anarpammbl

Tema 12. OFDM, rna3skoBasi puarpaMMa 1 3agadym pagmoTexXHUKu
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

[MpoBepka 3HaHW MO NPOMOEHHbIM TEMaM

Tema . UToroeasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 3a4eTy:

1. MeTononornyeckme 0CHOBbl COBPEMEHHbBIX CUCTEM CBSA3U

1.1 SranoHHas moaenb B3anmonenctens ISO-OSI. Baanmoperictene ACCulld v TCCull

1.2 Creku npotokonoe TCP-IP, IPX-SPX, AppleTalk n ux cootHecenue c ISO-OSI

1.3 OCHOBHbIE TOMONOIMN CUCTEM CBSA3W. TWMNbl MHPPACTPYKTYPHOIO 1 OKOHEYHOro 06opynoBaHMSA
2 TpaHCcnopTHbIE CUCTEMbI CBSA3YU

2.1 OCHOBHbIE TEXHONOMMWN TPAHCMOPTHBIX CETER, TEPMUHONOTNS U XapaKTePUCTUKN

2.2 TexHonorun PDH, SDH, SONET n ATM. Ux coBMecTumocTb ¢ ctekom TCP-IP

2.3 CoBpeMeHHble cucTtembl curHanmdaumm. OKC-7 (SS-7), cetn TpOIM (PSTN) n ISDN

2.4 CoBpeMeHHble BOJIC u conyTcTByOWME TEXHONOMMN Nepenayn OaHHbIX

3 StanoHHas mogenb ISO-OSI - TexHonorum cpepl nepefadn gaHHbIX

3.1 MNpoTokonbl onpoca okoHevHoro obopynosaHus - UART; RS-232; RS-485; ModBus; SPI; 12C
3.2 Ethernet, Token Ring (FDDI), Frame Relay, X.25

3.3 MAC-agpecauus; opraHmsaumns cetei 2-ro yposHs; VLAN u L2TP. MNMpotokonsl HDLC n PPP
4 9tanoHHasa momenb ISO-OSI - TexHonornm cetTesoro N TPaHCNOPTHOMO YPOBHS

4.1 lNpoTokonbl ceTeBoro ypoBHs - IPv4 n v6, IPX, ARP, ICMP, IGMP, DHCP

4.2 MpuHumnbl IP-mapwpytnsaumm n HasHaveHus umeH. lNMpotokonsl RIP, OSPF

4.3 lNpoTokonbl TpaHcnopTHoro yposHs - UDP, TCP, SPX, SCTP

4.4 TexHonorun VPN. IPSec, PPTP, OpenVPN

5 StanoHHas mogenb ISO-OSI - TexHonornm ceaHcoBoOro - NPUKNaQHOro YPOBHS

5.1 CeccuoHHble npoTokonbl. TexHonorus coketos. PAP, SOCKS, NetBIOS (NetBEUI)

5.2 [NpoTokonbl NpeacTaBUTENBCKOrO U NPUKNaaHOro ypoBHs (cnyxebHbie). SSL, TLS, XDR. DNS,
Telnet, FCIP, SNMP

5.3 MNpoTokonbl npuknagHoro yposHs (nonb3osartensckue). FTP, HTTP, Gopher, SMTP, POP3, SSI,
NTP, SIP. 3akntoyeHne

7.1. OcHOBHas nuTteparypa:

1. TaHeHbaym, SHApto. ApxuTekTypa komnbtotepa / 3. TaHeHbayM; [nep. ¢ aHrn. FO. Mopoxosckuia, M.
LnHTAkoB].?5-e naa..?CankT-Metepbypr [n ap.]: Nutep, 2013.7843 c.: un.; 24+ 1 aNeKTPOH. ONT.
anck (CD-ROM).?(Knaccuka computer scince).?3arn. n aBT. opur.: Structured computer organization
/ Andrew S. Tanenbaum.?Bunbnuorp.: c. 711-732.?Anc. ykas.: c. 825-843.?ISBN
978-5-469-01274-0((B nep.)).
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2. Ceprees C. J1. ApXmMTeKTypbl BbIMMCANTENBHBIX cucTeM: y4ebHuk. ? ClM6.: BXB-MNetepbypr, 2010. ?
238 c.: un. ? (YyebHas nutepatypa onsi By3os) http://znanium.com/bookread.php?book=351260

3. Makcumos H. B. Apxutektypa OBM 1 BbluucnmMTeNbHbIX cucTeM: YyebHuk / H.B. Makcumos, T.J1.
Maprtbika, N.N. MNonos. - 5-e n3a., nepepadb. n gon. - M.: @opym:HALL MHDPA-M, 2013. - 512 c.

http://znanium.com/bookread.php?book=405818

4.KomnbtotepHble ceTn: YyebHoe nocobue / H.B. Makcumos, WN.W. Monos. - 3-e n3a., ncnp. u gon. -
M.: ®opym, 2008. - 448 c.: hitp://znanium.com/bookread.php?book=163728

7.2. JlononHuTenbHasa nuteparypa:

1.Ky3uH A. B. KomnbtotepHble cetu: YyebHoe nocobue / A.B. KyauH. - 3-e naa., nepepab. n gon. - M.:
dopym: UHOPA-M, 2011. - 192 c.:

http://znanium.com/bookread.php?book=249563

2.Hasapos, C. B. OnepaunoHHblie cpenbl, cuctembl U 060104kn. OCHOBbI CTPYKTYPHOM 1
PYHKLUMOHANbHOWM opraHnaaunn [9nekTpoHHbI pecypc] : Yyeb. nocobue / C. B. Hasapos. - M.:
KYOWNU-MPECC, 2007. - 504 c.: un. - ISBN 978-5-91136-036-8

http://znanium.com/bookread.php?book=369379

7.3. UHTepHeT-pecypcChbl:

ZNANIUM.COM - ZNANIUM.COM

M3patenbctBo JlaHb - e.lanbook.com/

Poccuiickas rocynapctBeHHas bubnuoteka - http://www.rsl.ru
9bC bnbnnoPoccuka - http://www.bibliorossica.com

9BC KHuradpoHg - http://www.knigafund.ru

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHne oncunnnnHbl "BbolYnMcnnTenbHble CUCTEMbI, CETU U TeJ'IeKOMMyHI/IKaLI,I/II/I" npeannonaraet
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeguiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekTaums
MyNbTUMEONIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYatoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIA KOMMbIOTEP
(C TexHU4ecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnasaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. lNpenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOANTDL NEKLUMN, NPaKTU4ecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4yarowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B poLecce 0by4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupOoKOrnonoCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HanN4un B
3NEKTPOHHO-bMbNMoTeyHo cnucteme Miaparennctea "/laHb" , [OCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. 9b6C Mapatenbctea "[laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUMUN KHUT N3aaTenbCcTBa
"laHb" n opyrux BeOylwmnx N3natenbCcTB y4ebHO nTepaTyphbl, a Takxe 3N1eKTPOHHbIe BepCcun
nepuoanyeckmx N3gaHuim No eCTeCTBEHHbIM, TEXHUYECKMM U r'yMaHUTapHbIM HaykaMm. ObC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmM n3gaHnsm no MakCuManbHOMY KONMYECTBY NPOGOUIbHbBIX HANpasneHUn ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

Komnbtotepsl, MO ana nporpammmnpoBaHus Ha a3bikax C++, C#, Java

Jocka, dpnomactepsbl 4ns gocku/men

[MpoekTop, aKpaH ans npoekTopa

Bullet M2.

Rocket

bluetooth agantep

ceTeBble kabenu

Arduino

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamm @I OC BINO un yyebHbIM nnaHom no

HanpasneHuo 230700.62 "lMpuknagHas nHopmatmka" n npodpunio nogrotoeku MNMpuknagHas
nHgopmatunka B 06pasoBaHuy .
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MporpamMma aMcumnninHbl "BeldncnnTENbHbIE CUCTEMDBI, CETU 1 TenekoMMyHmkaumn"; 230700.62 MNpuknaaHas MHopMaTrKa; accUCTeHT, 6/c
Eropues A.A.

ABTOpP(bI):

Eropues A.A.

" 201 __r.
PeueH3eHT(bl):

YukpuH O.E.

" 201 __r.

PeructpaumnoHHbii Homep 5AE
CrtpaHnua 13 13 13. iis yHlf[
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SHHO AHATVTAHES AR CHCTEMA Kby



