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PABOYA{ ITPOTPAMMA TUCHUILIIUHDI

VHTEpHEeT Beler 1 CaMOOPTaHU3YIOIINECsT CETH
(HauMeHOBaHNE MUCITAIIINHEL)

oOpa3oBaTebHAs MPOTPaMMa BHICIIET0 06Pa30BaHUS

09.03.04 ITporpaMMHas UHXKEHEPHUS
(Kom ¥ HamMeHOBaHMe HallpPaBIIeHUS MOATOTOBKY / CIIEIIAaIbHOCTH)

OakasnaBp
(kBanuduUKaIms)

Pa3paboTKa mporpaMMHOT0 00ecredyeHrsT HTHPOKOMMYHUKAIIMOHHBIX
CeTel U CUCTEM
(HampaBneHHOCTD / TPOG UL 00Pa30BaTENILHOM IPOTPAMMEI)

ouHas ¢opMa, 3ao4Hasi popMa
(dbopma oOyueHms)

CankT-IleTepOypr



PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
rocygapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa BHICIIEr0 00pa30BaHus 10 HallpPaBJIEHUIO
(cmeunanbHOCTH) OAroToBKU «09.03.04 [IporpaMMHas WHXKEHEPUS», YTBEPKAEHHBIM
nprKa3oM MuHKcTepcTBa o0pa3oBaHus U Hayku Poccuiickoir ®epmepanuu ot 19.09.2017
Ne 920, 1 B COOTBETCTBUM C PaboyuM y4yeOHHIM IJIaHOM, YTBEPXKIEHHBIM PEKTOPOM
YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbo mpenofgaBanus OUCHUIINIAHEL « MHTEpPHET Bellleld U CaMOOPTraHU3YIIIUECS
CeTU» SABJISIETCA:

M3y4YeHUe OCHOB IIOCTPOEHHUSA CaMOOPTaHU3YWOI[UXCSI CeTe’, 3HAaKOMCTBO C
KoHIenuued HMHTepHeTa Belel, BCENPOHUKAKI[MMU CEHCOPHBIMU CETSIMH,
0eCIIPOBOOHBIMU CAMOOPTaHUI3YIOIMIMMHUCS CETIMU ¥ CAMOOPTaHU3YIOIUMHUCS CETIMHU OIS
aBTOTPAHCIIOPTa, a Takxke 0030p OCHOBHBIX IIPOTOKOJIOB YIIpaBJIeHUS [OCTYIIOM K Cpefie
Iepefavyy, MaplIpyTU3aluy U TPAHCIOPTHOrO ypoBHS. [ucuunnvHa «IHTepHET Belled u
CaMOOPraHU3YIOIKNecss CeTH» MONXKHa obecrmeuuBaTh ¢opMupPOBaHMe (QyHOaMeHTa
IIOATOTOBKU OyAYIIMX CIIELUANINCTOB B 00/1aCTH MPUHIMUIINAIBPHO HOBHIX CETEN CBSI3H, a
TaKXe CO3[aBaTh HeOOXOomuMylo 0a3y [/ yCIEIIHOTO OBJafeHUs MOCJeOyIUUMU
CIlel[MaIbHBIMU OUCLUIIINHaMU yueOHoro miaHa. OHa JoiKHa CII0COOCTBOBATh Pa3BUTHIO
TBOPYECKHUX CIOCOOHOCTEN CTYHeHTOB, YMeHUIO0 (GOpPMYyJIUPOBATh U pellaTh 3aJaydu
“3y4aeMOu CIelUallbHOCTH, YMEHHUI0 TBOPYECKM NPUMEHITh U CaMOCTOSATEJIbHO
IIOBBILLIATh CBOM 3HAHUS.

OTa 1e/lb OCTUTAeTCA IIyTeM pPelleHus Claenyolux(er) 3aaad(u):

OTH Llenu JOCTUTAIOTCS Ha OCHOBe (yHOaMeHTalW3alud, MHTeHCU(PUKaAUUU M
MHOWBUAyalKW3alluu IIpollecca O0Oy4eHUS NYyTEM BHeApeHUS U 3GGEKTUBHOTO
WCIIONb30BaHUSA [OCTUXKEHHU OTeYeCTBEHHOUW UM 3apy0exXHOW HAyKd B oOnacTu
MHPOKOMMYHUKAIMOHHBIX TEXHOJIOTUM, IMMUPOKOTO KUCIIOIb30BaHUSA HOBHIX CTAHOAPTOB
MexpgyHapomHoro Coi3a 9nekTpocBa3u (ITU), EBpomeucKOro HHCTHUTYyTa
CTaHOoapTus3anuud B obOnactu TenekoMMmyHukanuiu (ETSI) MHCTHUTyTa MHKEHEDPOB
3JIeKTPOTeXHUKU U 371eKTpoHuKHU (IEEE), HOBBRIX cTaTel MO TeMAaTHKe OUCLUIIINHE,
onybnukoBaHHEIX B XkypHanax [EEE Communications Magazine, IEEE Wireless
Communications, Elsevier B 2016 - 2020 rogax, maTepuasnoB KoHbepeHnuit NEW2AN,
ICACT, ICUMT 3a 3TOT XK€ BpeMEeHHOU OTPe30K. B pe3dynbraTte M3ydyeHUs OUCLUIIUHEL Y
CTYOEHTOB HONXHHE CPOPMHUPOBATLCS 3HAHUS, YMEHHS M HaBHIKH, IO3BOISIONINE
IIPOBOOUTL CaMOCTOSTENbHBEIM aHaNIM3 KW HCCJIEefoBaTeNnbCcKue pabdoThH B 00jacTu
COBPEMEHHHIX CeTel CBSI3HU, IOCTPOEHHHIX HAa OCHOBe KOHIlenuuu WHTepHeTa Bemen u
CaMOOPTaHU3YIIUXCI CTPYKTypaX, a uMeHHOo: M2M u VANET. OTtnensHOe BHUMaHue B
OUCIIUTIIVHE YOEeJsIeTCs BOIIpocaM KadecTBa 00CTyKUBAaHUSA U KQ4eCTBA BOCIPUSITUS U UX
POJIY NIPU NMOCTPOEHUU U 3KCIJIyaTallud CeTeu CBA3U. [UCUUIIIMHA SIBISEeTCS IIepBOU
OUCLUIIIMHOM, B KOTOPOU CTYyAeHTH u3ydaioT MHTepHeT Belel, caMOOPraHu3yoIuecs
CeTH, CEeTH MalllMHa-MallliHa U CeTH OJI aBTOMOOMIBHOTO TpaHcnopTa. OHa HaXOOUTCS Ha
CTHIKE OUCUUIIIKH, o0ecleynBalonux 6a30ByI0 U CIeIMalbHYI0 MOATOTOBKY CTYOEeHTOB.
M3y4das 9Ty OUCLUIIINHY, CTYNEHTH COBEPIIEHCTBYIOT CBOM 3HAHUS B 00JIaCTH KOHIEIIUN
HMuTepHeTa Bemel, y3HAOT UCTOPUIO U IIPEANOCHUIKM [AJIS €€ IOSBJIEeHUS BO BTOPOM
necatunetuu 21 BeKa, BHUKAKT B CYyTh apXUTEKTYpHl U Pa3/IM4YHBIX TEXHOJIOTUU
caMooprauu3yomuxcs ceterd Ad Hoc, B TOM 4mciie BCEMPOHUKAIOIMUX CEHCOPHBIX CETEH,
3HAKOMSATCS C HOBBIMU METOHaMU IIOCTPOEHUS CeTel CBSI3U Ha OCHOBE KJlaCTepU3alluy, B
TOM uucjie OMOTMOgOOHBKIMY, BUISAT IEePCIEeKTUBL HallbHEMNIIEro pa3BUTUS CETed B
HalpaBJIeHUU CO3[aHWS HaHOCETel, TOHMMAIOT OCHOBHI Kjlaccuukauuym Tpapuka ceTen
M2M u 3HAKOMSITCSI C HOBHIMM BO33pEHUSIMU 00 aHTUIIEPCUCTEHTHOM Tpaduke u ero
BO3MOXKHOM BIUSHUY Ha KayecTBO 0OCTy>KMBaHUSA TPAAUIMOHHBIX YCIIYT CBSI3U (peydb,
BUJE€0, JaHHHE), U3y4YaloT NPUHOUNHE (YHKOUOHHMpPOBaHUSA U ycnyru cetu VANET,



IPOBOIST JTabopaTopHBIe PAOOTH U 00y4YalOTCS MOOETUPOBAHUI0 CETEN U CUCTEM CBSI3M Ha
cuctemax OPNET Modeler u Ha 6a3e mabopaTOPHOTO CTEHMA C MCIOIb30BAHUEM
oTnagouyHoro kommiekca Silicon Labs (Ember).

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MIPOTrPaMMbI

Hucuunnuaa «MIHTepHEeT Bellled U caMoopranusymwiuecs cetu» b1.B.22 gpngercs
OUCLHUIIINHON YacTH, popMUPyeMol ydacTHUKaMu 00pa30BaTeIbHBIX OTHOIIEHUM 6110Ka 1
y4eOHOTO0 IIJTaHa MOATOTOBKY 0akasnaBpuarta o HampasneHuio «09.03.04 [IporpaMMmHas
VHXKeHepus». HM3ydeHue gucuunnuHbl «VHTepHET Bellled U CaMOOPraHU3YIIIUeECs
ceTH» OIHKpPAETCSd Ha 3HaHWU OUCHUIINNUH(BI) «OnepalliOHHBIE CUCTEMBL 1 CETHY.

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yIbTaTOB 00yUY€eHH I, COOTHECEHHBIX C
IUTaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIINHL HallpaBieH Ha (OpMUpPOBaHUEe CIETYIOMIUX
KOMIIETEHIINU:

Tabnuia 1
Ne Kopn
HanmeHOBaHHE KOMIETEHIIHHA
/T [KOMIIETeHIIHH|
1 K-10 Briafenre HaBHIKaMy MCIIOIb30BaHMS Pa3IMYHBEIX TEXHOJIOTUHN Pa3paboTKu
IIPOrPaMMHOT0 0OecrieyeHust

WHOVKaTOPH TOCTUKEHUS KOMIIETEHIIUMN

Tabnuia 2

K-10.1 3HaeT CoBpeMeHHbIe TexHOoIoruu pa3pabotku I10 (cTpyKTypHOE, 06 BEKTHO-

' OPUEHTUPOBaHHOE)
[TK-10.2 | YMmeeT ucnonab30BaTh COBpEMEHHBEIE TEXHOJIOTHH pa3paboTku [10
ITK-10.3 | MMeeT HaBHIKM MCIIOJIb30BaHUS COBPEMEHHEIX TeXHOJIOrui pa3paboTku 10
4, 00beM THCIHUIUTHHBI ¥ BHABI Y4€0HOH PadoThI
Ounas ¢popMa o0ydeHUs

Tab6mnmuia 3

Bcero|CemecTpsl

Buj yueOHO# padoThI

4acoB 7
OG11ast TPyEOEMKOCTb | 3 3ET 108 108
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 50.25| 50.25
B TOM YHCJIE:
Jlekunu 20 20
[TpakTruyeckue 3anatus (I13) 16 16
JTabopaTtopHbie paboTs (JIP) 14 14

3amyTa KOHTPOJILHOM pPabOoTHI -
3amuTa KypcoBoi paboTH -
3aluTa KypCcoBOro IpoeKTa -
[IpomexyTOUHas aTTeCTalys 0.25 0.25
CamocTositeibHasA paboTa ob6yuaromuxcsi (CPC) 57.75 57.75
B TOM YUCJIE:

Kypcoaas pa6oTa | | -




KypcoBoii mpoekT -
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHYECKUM
3aHATUSIM, KOHTPOJILHEIM paboTaM, U3ydeHue
TEOPETHYECKOr0 MaTepuana.

[ToaroToBKa K MpOMeKyTOYHOM aTTeCTalluu 8 8
By npoMeKyTOUYHOH aTTeCTalluu 3auer

49.75| 49.75

3aouHas Gpopma oOydueHUs

Tab6mnuia 4
o Bcero|CemecTpsbl
Bupg yueOHOM pabOTHI qacos| yco | 9
OG11ast TPyEOEMKOCTb | 3 3ET 108 | 6 | 102
KoHTaKTHasi paboTa ¢ 00y4aromuMuCs 855 | 6 [2.55
B TOM YMCJIE:
Jlekunu 4 4
[TpakTryeckue 3anatus (I13) 2 - 2
JTabopaTtopHbie paboTh (JIP) 2 2 -
3amnuTa KOHTPOJIBHOM PabOoTH 0.3 - 0.3
3almTa KypCcoBol paboTh - -
3aluTa KypCcoBOro IpoeKTa - -
[IpomexyTOUHAs aTTeCTalys 0.25 - 10.25
CamocTositeibHasA paboTa ob6yudaromuxcsi (CPC) 95.45| - (9545
B TOM YUCJIE:
Kypcosast pabora - -
KypcoBoii mpoekT - -
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTAYECKUM 9545| - l95.45
3aHATUSM, KOHTPOJILHEIM paboTaM, U3y4eHue ' '
TEOPETUYECKOTO MaTepuara.
[ToproroBka K MpoOMeXyTOYHOU aTTeCTalluu 4 - 4
Bua npoMeKyTOUYHOH aTTeCTalluu - [3auer
5. CogepKaHHe TUCIUILIMHBI
5.1. ComepxaHue pa3mesioB OUCLUIIINHEL.
Tabmuma 5
No HaumeHnoBaHue Ne cemecrpa
n/m pa3gena (TeMbI) CopepkaHue pa3jgesia OYHO- 3204-
TUCIHMIITHHBI OuHAs|3a04-"
Hasi




Pazgen 1.

HcTtopus pa3Butud ceTen
cBs3u. Co3pmanue
MIPEOCHIIOK OIS
MOSIBJIEHUS KOHLIETIITNYT
WHuTepHeTa Bermetii.
HuTepHeT Oyny1iero -
CTPyKTypa. TpUInuoHHbE
cetu. Jlerarlue ceTu.
ONMEeKTPOMarHUTHRIE U
MOJIEKYJITPHBIE HAHOCETH.

PaccmaTpuBaeTcs UCTOPUS Pa3BUTUS CETEU
CBS3U U IIPEINOCHIIKY OJ151 BOSHUKHOBEHUS
KoHIenuu MHTepHeTa Beleil. AHanu3upyeTcs
npemnoxenHas Eppomnerickum Coio30M
Kinaccudukanus g UHTepHeTa OyayInero B
coctaBe: HTepHeT mopeli, UHTepHET Menua,
Wnrepuer ycnyr, UaTepHeT 3Hepruu, UHTEpHET
Bemeti. [1o KaxXnoii U3 COCTABIIAIOMIAX
TIPHUBOASATCS ONpeneNieHNs U IePCIEKTUBEL
pas3BuTHud. PaccMaTpuUBalOTCS MTPOPHIBHEIE
TEXHOJIOTUH [IJIS TPAaXKIaHCKOTo 00IIecTBa B
CIITA. TIpOTHO3UPYETCS YUCIIO COOOIEHUH TS
Pa3NUYHEIX CUCTEM CeTel CBA3U. BBomUTCA U
aHANU3UPYeTCs NOHATUE TPUJUIMOHHEIX CETEN.
V3y4aroTcs IpUHIUIE IOCTPOEHUS U HOBBIE
3aJayuyl 10 peann3alyi JIETAUX CEHCOPHBIX
ceteii. [IpuBoguTCs Kiaccudukauus HaHOCeTeN
Ha 371eKTPOMArHUTHEIE U MOJIEKYTIIPHEIE.
PaccmaTpuBaTCs BO3MOXKHEIE BaPUAHTEI
peanu3annuy HaHOCETEN B TeparepiioBOM
Ouamna3oHe,

Pa3pen 2.

Ad Hoc unmm
CaMOOPTaHU3YIOIMIAECS CETH.
[Ipunoxenus
CaMOOPTaHU3YIOIIUXCS
cetell. Bcenponukamomue
CEHCOpHBIE CeTH KaK
TeXHOJIOTHYeCcKasi OCHOBA
BHE[IPEeHUS KOHIIETIINH
HnTtepreTa Bemeii..
Kitactepusaius CeHCOpPHEIX
ceTel ¥ OCHOBHBLIE METOIBI
KJacTepu3aluy, BKIIoYas
6ronono0HEIE ATTOPUTMEL..
Oco6eHHOCTH CEeTeBOMH
6e30MacHOCTH B CEHCOPHBIX
CeTsx.

PaccmaTpuBaioTCs OnpenesieHue U IPUHIHIIH
IIOCTPOEHUSI CaMOOPTaHU3YIOMIUXCS CeTel.
AnanusupyioTcs Hauboyee U3BECTHEIE
MIPUIOKEHWS CaMOOPTaHU3YIOUINXCS U
BCETPOHUKAIOIINX CEHCOPHEIX ceTel. M3ydaercs
KJIaCTepU3alusl CEHCOPHBIX CETEH.
PaccMaTpuBalOTCS ¥ aHATU3UPYIOTCS HOBBIE
anropuTMEL BEIOOpa OJIOBHOTO y371a B
CEHCOPHHIX CeTSIX, B. TOM Yucje 61omnogo0HbIe.
AHanM3UPYIOTCS U CPAaBHUBAIOTCS IIPOTOKOJIBI
71T BCEIIPOHUKAIOIIUX CEHCOPHBIX CETeH.
AHanu3upyoTcs 0cO0eHHOCTH 00ecrieYeHns
ceTeBOU 6e30ITaCHOCTH ¥ HOBHIE BU/HI aTak B
CEHCOPHHIX CETSX.

Pazpen 3.

Cetu M2M. Knaccudukaius
ceteit M2M 1o Bugam
Tpaduka. Momenu s
OTI0CPEIOBAaHHOTO U
IICEBIONETEPMUHIPOBAHHOTO
TpadurKa. [TyacCCOHOBCKHH,
CaMOIIONOOHBIN U
AQHTHUTIEPCUCTEHTHBIN
Tpaduk. Bruguue Tpaduka
M2M Ha Ka4eCcTBO
00CTyXKUBaHUS
TPagULMOHHBIX YCIIYT CBSI3U
(peun, BUMIEO, MAHHEIE).
Crioco0rl yMEHBIIIEHUS

BIUsSHUS Tpaduka M2M,

PaccMaTpuBaloTcs ceTu MallnHa-MamuHa M2M
¥ IPUHLHXIEL X IOCTPoeHus. IIpoBogurcs
Knaccudukanus ceteit M2M mo BumaM Tpaduxa.
[TpuBOOATCSA MOOENH AJIS OIIOCPEeN0BaHHOTO 1
[ICeBOONETePMUHHUPOBAHHOIO TpaduKa M2M.
H3yyarTcs OHATUSA IyaCCOHOBCKOIO,
CaMoTofno0HOTr0 ¥ AHTUTIEPCUCTEHTHOTO
Tpaduka. PaccMaTpuBawTCs MPoOIeMbl
obcnyxuBaHus Tpadrka MalInHA-MalliHa B
ceTax cucteM gnutenbHOU sBommonuu LTE (Long
Term Evolution). M3ydaeTtcs gong u
pacmpenenenue Tpaduka M2M B cMapTdoHax.
PaccMmaTpuBamTCsa METOOH YMEHbIIEHUST
BusTHUS Tpadbuka M2M Ha KayecTBO
00CTyKMBaHUSA TPAOUIIMOHHEBIX YCIIYT CBS3HU
(peub, BULEO, TaHHEIE).




PaccMaTpuBaloTCS HHTEJIEKTYalbHbIE
TpaHcnopTHie ceTu (MTC) KaKk KOHBepreHTHas
Pazpern 4. 9BOJIIOLIAS COBPEMEHHHKIX TEXHOJIOTUI
HHTennekTyanbHEE OecrpoBOmHOM CBSI3U. Mi3y4aloTcs 1ed U
TpaHcnopTHele ceTu (MUTC). |3amaum UTC, a TakKe METOMH UX JOCTUKEHUS.
Crpyktypa UTC. Ad Hoc [Tpoussogutcsa knaccudukanuga Ad Hoc ceten
4 |CeTH [ TPRHCIIOPTHAIX OJIS1 TPQHCIIOPTHRIX CPENCTB C TOUKU 3PEeHUS 7 9
cpencts VANET. apXUTEKTYyp OCTPOeHus. PaccmaTpuBaeTcs
ApxutekTypa cetet VANET. | BO3MOXKHOCTh Tepefaunl Pa3InyHbIX BUAOB
OcobOeHHOCTH Mepegayun Tpaduka (peub, BUNEO, MaHHEIE) UEPE3 CeTH
coobmienuyt 6e3omacHocty | VANET, a Takxke uX B3aUMOBIHSHUE.
yepe3 cetu VANET. HccnmenmyeTcs BIUSHUE BHEUTHUX (PAaKTOPOB
(oKpyXeHue, MIOTHOCTh TPAHCIIOPTHOTO ITOTOKA)
Ha XapaKTEePUCTUKHU IlepefaBaeMoro tpaduka.
PaccMaTpuBaIOTCS CYIIECTBYIONIE 06IauyHbIe
Paspgen 5. CEePBUCH ISl MOAOKIIIOUYeHUs MHTepHeTa Bellen,
OG6ayHBIEe CEPBUCH IS uHTepdeiCcH B3auMOIeHCTBHUS, IPOTOKOIIHI
MOOKIIYeHus MHTEpHET o6MeHa maHHHEIMHU. KauecTBO 00CTyKMBAHUS B
Bemlelt. KauecTBo CEeTSX CBA3U 0OIIEro Moib30BaHUA U UX
5 | o6CnyXKUBaHUSA B CETSAX MIPUMEHUMOCTD CyIIeCTBYIOUIINX MOAX0M0B OIS 7 9
CBSI3M 00O1IET0 MONTb30BaHUs | mepegauu Tpaduka NHTEepHETa Bemel.
¥ HOPMaTHBHO-TIPaBOBas PaccmaTpuBaeTCst HOpMaTUBHO-ITpaBoBas 6a3a
6a3a [ TPOBEEHUS OJIS IPOBeMleHN s u3MepeHu B ceTsax Ethernet,
U3MEepEHUN. WiFi. ZigBee, Bluetooth u gp. AHanusupyorcs
pekomenpganuu Y.1540, Y.1541 u 3GPP.

5.2. MexpaucuuniuHapHble CBA3M C obOecrmedYuBaeMbHIMU (MOCTEAYIOMIUMU)
OUCIUIIINHAMU.

Tab6mnuia 6
No
n/m HanmeHoBaHHe 00ecIeYHBaeMbIX (IOCIEAYIOIIHX) TUCIHILTHH
1 | [IporpammHOe obecnieyeHre HHPOKOMMYHUKAIMOHHHIX CETeH U CUCTEM
2 | CereBoe nmporpaMMHoe obecrieyeHue
5.3. Pa3gensl UCIMIUIMH ¥ BUOLI 3aHITHH.
Ounas popMa o0yueHUs
Tabmuia 7
Ne HauMeHoBaHMe pa3gesa (TeMbI) JIek-| IIpakt. | Jla6. |Cemu- CPC Bcero
o/ OUCIHUIUTHH IIUH [3aHATHSABAHATHS HapPbl JacOB

Pazmen 1.

HcTtopusa pa3sutus ceteit cBsa3u. Co3ganue
IPEIIOCHIIOK AJIS TOSIBIEHUS KOHIIETIIUN
1 | UnTepHeTa Bemeii. MuTEpHET OyOy1IETO - 4 2 6 10 | 22
CTpyKTypa. TpunnuoHHble ceTy. JleTawumue
CeTH. JJIEKTPOMarHuTHEIE U MOJIEKYJIIPHEIE
HaHOCETH.




Pasgen 2.

Ad Hoc unu caM0oOpraHu3yoImuecs CeTH.
[TpunoxkeHuss CAaMOOPTaHUIYIOUIUXCS CeTEH.
BcempoHuKaloIe CEHCOPHbIE CETH KaK
TEeXHOJIOTHYEeCKasi OCHOBA BHEAPEHMUS
KoHNeniuu MaTepHeTa Bemein..
Knacrepu3salius CEHCOPHBIX CETeH 1 OCHOBHEIE
MEeTO[IEI KJIaCTePU3aI[uH, BKITI0Uas
OuomomoOHEIe anropuTMEL.. OCOOEHHOCTH
ceTeBOM 6e30ITaCHOCTH B CEHCOPHEIX CETSX.

10

18

Pa3zpgen 3.

Cetu M2M. Knaccudukarusa ceteit M2M o
BUOaM Tpaduka. Momenu ans
OTIOCPEI0BAHHOTO U
[ICeBIONETEPMUHIPOBAaHHOT O TpaduKa.
[TyacCOHOBCKUM, CAaMOITOMOOHBIN 1
AHTUIIEPCUCTEHTHHIN TpabuK. BausiHue
Tpaduka M2M Ha KauecTBO 00CITyKUBaHUS
TPAgUIMOHHEIX YCIIYT CBS3H (pedb, BULEO,
nanHbe). CIocOOB YMEHbIIEHUS BIUSHUS
Tpadura M2M.

10

18

Pazpen 4.

HHTeNmeKTyanbHble TPDAHCIIOPTHEIE CETH
(UTC). Ctpyktypa UTC. Ad Hoc cetu gns
TpaHCHOPTHEIX cpefncTB VANET. ApxutekTypa
ceteit VANET. OcoGeHHOCTH TTepefadn
coolmenui 6e3omacHocTy yepes cetu VANET.

10

22

Pa3zpen 5.

O6ayHble CEPBUCH AJIS MOAKITIOYEHNS
HuTepHeT Bemerd. KagecTBo 00CTyKMBaHUS B
CEeTSIX CBSI3U 001Iero MoIb30BaHUS U
HOPMAaTHBHO-IIpaBoBasi 0a3a [Jis IPOBEAEHUS
V3MEPEHUN.

9.75

19.75

HUtoro:

20

16

14

49.75

99.75

3aouHas popma oOyueHUs

Tabnuria 8

Ne
o/

HaumMmeHoBaHHe pa3jgesia (TeMbl)
THCIIHILTHH

JIek-
107070

IIpaxT.
3aHATHSA

JIao.
3aHATHUS

CeMmu-
Hapbl

CPC

Bcero
JacoB

Pazpmen 1.

HcTtopusa pa3sutus ceteit cBsi3u. Co3ganue
IPEIIOCHIIOK AJIS MTOSIBIEHUS KOHIIETIIUN
WuTtepHeTa Bemeli. UHTepHET OYyAYIIIETO -
CTPYKTypa. TpuiinoHHbE ceTH. JleTatoiue
CeTH. JJIEKTPOMarHuTHEIE U MOJIEKYJIIPHEIE
HAHOCETH.

0.5

0.2

0.6

10

11.3




Pasgen 2.

Ad Hoc unu caM0oOpraHu3yoImuecs CeTH.
[TpunoxkeHuss CAaMOOPTaHUIYIOUIUXCS CeTEH.
BcempoHuKaloIe CEHCOPHbIE CETH KaK
TEeXHOJIOTHYEeCKasi OCHOBA BHEAPEHMUS
KoHNeniuu MaTepHeTa Bemein..
Knacrepu3salius CEHCOPHBIX CETeH 1 OCHOBHEIE
MEeTO[IEI KJIaCTePU3aI[uH, BKITI0Uas
OuomomoOHEIe anropuTMEL.. OCOOEHHOCTH
ceTeBOM 6e30ITaCHOCTH B CEHCOPHEIX CETSX.

0.5 0.2 0.2 20

20.9

Pa3zpen 3.

Cetu M2M. Knaccudukarusa ceteit M2M o
BUOaM Tpaduka. Momenu ans
OTIOCPEI0BAHHOTO U
[ICeBIONETEPMUHIPOBAaHHOT O TpaduKa.
[TyacCOHOBCKUM, CAaMOITOMOOHBIN 1 1 0.2 0.2 20
QHTUIIEPCUCTEHTHEIN TpadukK. Biusnue
Tpaduka M2M Ha KauecTBO 00CITyKUBaHUS
TPAgUIMOHHEIX YCIIYT CBS3H (pedb, BULEO,
nanHbe). CIocOOB YMEHbIIEHUS BIUSHUS
Tpadura M2M.

214

Pazpen 4.

HHTeNmeKTyanbHble TPDAHCIIOPTHEIE CETH
(UTC). Ctpyktypa UTC. Ad Hoc cetu gns
TpaHCHOPTHEIX cpefncTB VANET. ApxutekTypa
ceteit VANET. OcoGeHHOCTH TTepefadn
coolmenui 6e3omacHocTy yepes cetu VANET.

224

Pa3zpen 5.

O6ayHble CEPBUCH AJIS MOAKITIOYEHNS
HuTepHeT Bemerd. KagecTBo 00CTyKMBaHUS B
CEeTSIX CBSI3U 001Iero MoIb30BaHUS U
HOPMAaTHBHO-IIpaBoBasi 0a3a [Jis IPOBEAEHUS
V3MEPEHUN.

1 1 25.45

27.45

Utoro:| 4 2 2 - 195.45

103.45

6. ;TabOpPaTOPHBIN MPAKTHKYM

Ounas popMa o0yueHus

Tab6muia 9

Ne
o/

Homep
pa3aesia HauMeHOBaHHE JTa00pPaTOPHOM PadOTHI
(TeMbI)

Bcero
JaCOB

MopenupoBaHUe U HCCegoBaHue MPOoToKoia ZigBee B cpene Riverbad

1 OPNET Modeler.

2

MopenupoBaHue U UccienoBaHue QyHKIMOHUPOBAHUS MOOUIIBHBIX
ceHCOpHEBIX ceTer B cpeme Riverbad OPNET Modeler.

MopgenupoBaHue eperpy3ok B ceTssx M2M B cpepne ns-3.MopenupoBaHue
nH(popMalMoHHOTro 0OMeHa B CEHCOPHHIX CeTsX B cpefe AnyLogic.

2 Vi3mepenue 1 aHanu3 Tpaduka cMapTPOHOB ¢ ucnonb3oBanueM Wireshark.

MopenupoBaHue B3auMOOENCTBUS TPAHCIIOPTHBIX CPECTB C
3 HHQPaCTPYKTYPHLIMHU TOYKaMu focTymna B cpefe NCTUns.MogenupoBaHue

rH(popmanroHHOr0 oOMeHa B pexkume “multihop” B cpege NCTUns.




6 4 OrmeHKa KauecTBa 00C/TyKMBaHUS IepefaBaeMoro Tpaduka ¢ moMoInbo 9
nporpaMmMHOro npoaykra IxChariot.
7 A TectupoBaHue pparMeHTa CeTH Ha COOTBETCTBUE HOpMaM IIpHuKas3a 9
MuukoMmcBa3u Nel13 ot 2007 ropa.
Wrtoro: | 14
3aouHas popma oOydeHUs
Tab6muma 10
Ne Howmep o Bcero
n/u pa3gesia HauMeHOBaHHeE JTaDOpaTOPHOH PpadOTHI aCOB
(Temsbl)
1 1 MopenupoBaHUe U HCCIeqoBaHue MPOToKoia ZigBee B cpene Riverbad 02
OPNET Modeler. '
9 1 MopenupoBaHue U UcciefoBaHrue QYHKINOHUPOBAHUS MOOUITbHBIX 0.2
ceHCOpHEIX ceTell B cpefie Riverbad OPNET Modeler. '
1 MopenupoBaHue eperpy3ok B cetasx M2M B cpepe ns-3.MogenupoBaHue 02
MH(POPMaLMOHHOT0 0OMeHa B CEHCOPHBIX CETSX B cpene AnyLogic. '
4 2 Vi3mepenne 1 aHanu3 Tpaduka cMapTPOHOB ¢ ucnonb3oBanueMm Wireshark. 0.2
MopenupoBaHUe B3auMOEUCTBUS TPAHCIIOPTHRIX CPELCTB C
5 3 HHPPaCcTPyKTypHEIMHU TouKaMu focTymna B cpefe NCTUns.Mogenuposanue | 0.2
“HpOpPMaIMOHHOT0 oOMeHa B pexkuMe “multihop” B cpeme NCTUns.
6 4 Ouenka KauecTBa 06C/TyKHBaHUS IIepefilaBaeMoro TpaduKa C IMOMOIIbI0 05
nporpaMmHOro npoaykra IxChariot. '
7 A TectupoBaHue (pparMeHTa CETU Ha COOTBETCTBHE HOPMaM IIpHKa3a 05
MunakomMmcss3u Nel13 ot 2007 roga. ’
Htoro: | 2
7. IlpaKkTHYeCcKHe 3aHATHSA (CeMHHaphI)
Ounas popMa o0yueHUs
Tabmuia 11
Homep
No o Bcero
n/m pa3gea HauMmeHoBaHHe NPAaKTHYECKHX 3aHSATHH (CEeMHHApPOB) acos
(Temsbl)
1 1 V3yueHne BO3MOXKHOCTEY NTepefady HHPOpMaluy B HAHOCETIX 2
Uzyuenue pekoMmeHgauui MCO-T Y.2060, Y.2062, Y.2063. M3yueHue
2 2 pekoMenpauun MCO-T X.1311. U3yuenue cranpaptoB [EEE 802.15.4 u 2

IEEE 802.15.6.

W3yuenue mopenen Tpaduka B ceTax M2M. [TorsATHE 0 KOOTIEPATUBHAIX
3 3 CeTSIX ¥ BO3MOXKHOCTH YJIy4IIeHNUsI XapaKTEPUCTUK TpaduKa B 2
reteporeHHsix LTE ceTax.

W3yuenne crangapTa IEEE 802.11p. U3y4yeHune anropuTMOB ONTUMU3ALUAN
nepegayu HHPOPMaIUOHHEIX coobeHul B ceTssx VANET.

5 4 V3ydyeHne METOOB OIeHKM KadyeCTBa Iepefgadu peun, R- dakTop. 2
Hzyuyenue pekomenpganuy MCO-T E.800, Y.1540, Y. 154.1, G.1080 B
KOTOPHIX IaeTcs oIpefesieHre KauecTBa 00/IyKUBaHUS U KaueCTBO

6 > BOCIIPUATHS, ONKCAHEL ToKa3aTtenu QoS 1 uxX HOPMEL AJIs1 Pa3/IMYHBIX TUIIOB 2
TpadukKa.

7 5 W3yyeHre MeTOOUK TeCTUPOBaHUs Ha 0CHOBe RFC 2544, Y.1564. 4

Hroro: | 16

3aouHas popma oOydeHUs
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Tabmnuia 12

Homep
No w Bcero
n/u pa3jgea HauMeHoOBaHME NPaKTHYECKHX 3aHATHH (CEMHHApPOB) 4aCORB
(Temsbl)
1 1 V3yueHne BO3MOXKHOCTEY NTepefaydy HHPpOpManuy B HAHOCETSIX 0.2
Hzyuenue pexkoMmerHgauui MCO-T Y.2060, Y.2062, Y.2063. M3yueHue
2 2 pekoMenpauun MCO-T X.1311. U3yuenue cranpaptoB [EEE 802.15.4 u 0.2
IEEE 802.15.6.
W3yuenune mMopeney Tpaduka B ceTsaix M2M. [ToHsITHE 0 KOOIIEpPaTUBHAIX
3 3 CEeTSIX ¥ BO3MOXKHOCTH yTy4UIlIeHUSI XapaKTepPUCTUK TpaduKa B 0.2
rereporeHdsix LTE ceTax.
4 4 Uzyuenue crargapTa IEEE 802.11p. U3y4yeHne anropuTMoB ONTUMU3ALUAN 0.2
nepegayu HHPOPMalMOHHEIX coobmIeHul B ceTssx VANET. '
5 4 V3ydyeHne METOMOB OILeHKM KadecTBa Ilepefgadu peun, R- pakTop. 0.2
H3yuenne pekomenganui MCO-T E.800, Y.1540, Y. 154.1, G.1080 B
6 5 KOTOPHIX JaeTCs ONpeneieHre KauecTBa 00IyKUBaHUS U KaueCTBO 05
BOCIIPUATHS, ONKCAHEI ToKa3aTenu QoS ¥ UX HOPMEL /I pa3UYHEIX TUIIOB|
Tpaduka.
7 5 W3yyenne MeToguK TecTupoBaHus Ha ocHOBe RFC 2544, Y.1564. 0.5
Hroro: | 2
8. IIpumepHas TeMaTHKa KYPCOBBIX IPOEKTOB (padoT)
PaboyuM y4eOHbIM IIJTAaHOM HE IIPEeNyCMOTPEHO
9. CaMmocTosiTe/TbHasi padora
Ounas popMa o0yueHUs
Tabnuma 13
Ne
pasena Copepxanue CPC ®opma KOHTPOJIS Beero
TUCITUII- 4acoB
JINHBI
Hctopusa pa3sutus ceteu cBsi3u. Co3ganue
IIPEIIIOCHIIOK [JIS TOSIBIEHUS KOHILIETIIUY
1 HnTepHerta Bemteit. UHTepHET OyOyInero - Otyer. 10
CTPYKTypa. TpuannoHHLIE CeTH. JleTaroluiue CeTH.
ONEeKTPOMAarHuTHEIE U MOJIEKYJIIPHEIE HAHOCETH.
9 Ad Hoc unu caMoopraHu3yomuecs CeTH. ) OTYer. 10
[TpunoxeHUs CaMOOPTraHU3YIOIINXCS CETel.
3 Cetu M2M. Knaccudukanus ceterr M2M 1o Bupmam OTyer. 10
TpaduKa.
4 WuTennektyanbHele TpaHCcopTHEIE ceTu (UTC). Oryer. 10
Crpykrypa UTC.
5 Oﬁﬂa‘:IHbIe CEPBUCHI IS MOOKMI0OYeHnss UHTEepHET OTyer. 975
Belllel.
Hroro: |49.75
3aouHas Gopma oOyueHUs
Tabnuna 14
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Ne

pasiesa Copepxanue CPC ®opma KOHTPOJIS Bcero
M CITHII- JacoB
JIMHBI

Hctopusa pa3sutus ceteu cBsa3u. Co3manue
IIPEOIOCHIIOK [JIS TOSIBIEHUS KOHLIETIIUH
1 HutepHera Bemielt. MHTepHET OyayIero - Otyer. 10
CTPYKTypa. TPUIIHOHHLIE CeTH. JleTalomue CeTH.
JJIeKTPOMarHUTHEIE U MOJIEKY/ISIDHbIE HAHOCETH.
Ad Hoc unu caMoopraHu3yoLImecs CeTH.

2 . OTyer. 20
[TpunoxeHUs caMOOPTraHU3YIUUXCS CeTEN.

3 Cetu M2M. Knaccuduxkamus cetett M2M 110 Bugam OTYer. 20
Tpaduxa.

4 HuTennektyanbHble TpaHcopTHEIE ceTu (UTC). OTyer. 20
Ctpykrypa UTC.

5 Oﬁﬂa‘;IHbIe CEPBUCH! A MOoOKIoYeHus UHTepHET Oryer. 25 45
Belllel.

Htoro: |95.45

10. IlepeyeHb Y4€OHO-METOTHIECKOr0 00eCIeYeHHsI [I/Isi CAMOCTOSITe/ IbHOU
padoThl 00yYaIOUIMXCSI 110 TUCIHUIIIHHE

II71s1 caMOCTOSITEIbHOM Pa0OTHI 110 AUCIUIININHE PEKOMEHIOBAHO Clenyilee yueOHo-
MeTofu4YecKoe obecredyeHue:
- [TomoxkeHue 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
rocyoapCTBEHHOM YHUBEPCUTETE TeIeKOMMYHUKaLui uM. mpod. M.A. bonu-bpyeBuya;
- PeKOMeHOOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS IUTEPATYPa;
- KOHCIIEKT 3aHSTHUU MO0 OUCIUIIINHE;
- Claupgbl-IIpe3eHTaly ¥ OPYroM MEeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;
- MeToguuYecKue peKOMeHOalluy 110 MTOATOTOBKE MHUChMEHHHIX PaboT, TpeOOBaHUS K UX
comepKaHu0 ¥ oopMIIeHHIO (pedepaT, acce, KOHTPOJIbHAsS PabdoTa) ;
- (bOH[IBI OIIEHOYHBIX CPENCTB;
- MeTOIMYEeCKHe YKa3aHUS K BHIITOITHEHUIO 1a00paTOPHEIX PabOT [JIs CTYIEHTOB;

11. ®oHA OLIEHOYHBIX CPEICTB [JIsI MPOBEIeHUsI IPOMEKYTOYHOH aTTeCTAalluHu
00y4aIOIIHUXCsI

®oH[ OLIEHOYHBIX CPeACTB pa3pabaThHBAeTCS B COOTBETCTBUU C MeTOOUYECKUMHU
pekoMeHOanusaMu no ¢popmupoBanuio ®OC u mpukazomM MunobpHayku Poccum oT 5
anpens 2017r. Ne 301 r. MockBa "O06 yrBepxkpaeHuu [lopsigka opraHu3aluu u
oCylIlecTBIeHUs 00pa3oBaTeNbHON OESATENbHOCTH II0 00pa30BaTeIbHEIM IIporpamMMaM
BHICIIETO 00pa3oBaHUsA - IporpaMmaM 0OakanaBpuaTa, MporpaMMaM CIelHauTeTa,
nmporpaMMaM MaruCTpPaTyph" U SIBASeTCsS NMpuaoxeHueM K paboueit mporpamme
OVICLIUIISIAHEL.

®OH OLIEHOYHBIX CPEACTB [OJid IPOBEAEHHUS IMNPOMEXYTOYHOU aTTeCTalluu
0o0y4aluXCs M0 AUCIUIIIAHE BKII0OYaeT B celd:
- TlepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TallOB UX (GOPMHUPOBAHUS B IPOIECCE OCBOEHUS

o0pa30BaTeNbHOU TPOTPaMMbI;

- OIMCaHMe II0Ka3aTeled U KPUTEPUEB OL[eHUBAHUS KOMIIETEHIMY Ha Pa3/INYHBIX 3Tallax
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X (DOPMHPOBAHUS, ONMCAHYUE IIIKA OIleHUBAHUS;

- TUIIOBbIE KOHTPOJIbHBEIE 3aflaHUS UJIM UHBIE MaTepHaslbl, He00OXOOUMEBIEe [IJIST OLIEHKU
3HaHWM, YMEHNY, HABBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePU3YIOIIUX JTaIlbI
dhopMUpPOBaHUSI KOMIIETEHIIMH B IIPOIIECCE OCBOEHUST 00Pa30BaTEIbHOM IIPOrPaMMEI;

- METOOMYEeCKHe MaTepualibl, ONpeaessiollye IpoLenyphl OlleHUBaHUs 3HaHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA AEeATETbHOCTH, XapaKTEPU3YIOIIUX 9Tallbl (GOPMUPOBAHUS
KOMIIETEHIINH.

[ KaXX[moro pe3ybTaTa 00y4eHUs 0 AUCHUIIINHE ONpPEeensioTCsa IoKa3aTelu U

KPUTEPUU OIeHKHM CHOPMUPOBAHHOCTH KOMIIETEHIIMM Ha Pa3JIMYHHIX 3Tallax HX

dbopMupoBaHus, IIKAB U MPOLEAYyPHl OLleHWBaHMUS.

12. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOH /15
OCBOEHHUHU TUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. Tonppwiteiiy, B. C.
Cetu cBs3u nocT-NGN : [9nekTpouHbd pecypc] / b. C. T'onpamrelin, A. E. KyuepsiBeiii.
- CII6. : BXB-IIeTepOypr, 2014. - 160 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340666. - ISBN 978-5-9775-3251-8 : b. .

12.2. [JononHUTENbHAS IUTEPaTypa:

1. KyuepsBeiii, AHIpeil EBrennesuy.
Camoopranusymwmuecs cetu : yaeOHoe nocobue / A. E. KyuepsBeii, A. B. [Ipokomnses,
E. A. KyuepsBniii. - CII6. : JTio6aBuy, 2011. - 309 c. : un. - ISBN 978-5-86983-318-1 :
300.00 p. - TekcT : HenocpencTBeHHbIN. EcTh aBTOrpad: Kyuepsseii, A. E.

13. IlepeyeHs pecypcoB HH(POPMATTHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

Pecypchl HHOOPMAIIMOHHO-TEIeKOMMYHUKAIMOHHOM ceTu «THTepHeT» U3
YKa3aHHOTO IIePeYHs SBIISIOTCS PEKOMEHOYEeMEIMHU NOMOTHUTEIbHBIMU
(BCITOMOTaTEIbHEIMU) KCTOYHUKAMU O0GUIIHATIbHON HHGOOPMAIIMK, pa3MeIleHHON Ha
JIeTaIbHEIX OCHOBAHUSIX C OTKPBITHIM JOCTYIIOM. 3a IIOJTHOTY COMEePKaHusI ¥ Ka4eCTBO
paboTy CaiTOB HECET OTBETCTBEHHOCTH IIPaBO06IagaTeNhb.

Tab6mnmuma 15
HaumeHOBaHue pecypca Anpec
CII6I'YT sut.ru
dnekTponHas 6ubnmuoreka HTH

CTI6IYT lib.spbgut.ru/jirbis2_spbgut/index.php

CaiiT Kadenphl CeTel CBSI3U U
nepepayu maHHbX (CC u I1]1)

www.seti.sut.ru
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14. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOIL3YEMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Ipolecca Mo JUCHHUIUINHE (MOIYIII0),
BKJII0OUasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUTIINHEL:

- Open Office
Google Chrome

14.2. UudopMalliOHHO-CIIPAaBOYHBIE CHUCTEMEL:

9BC iBooks (https://ibooks.ru)
9bC Jlans (https://e.lanbook.com/)
9BC CII6I'VT (http://lib.spbgut.ru)

15. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHUWEe W OpraHU3alus BpeMeHU, HeOOXOOUMOTO OJIT U3YUEeHUS
OUCHUIITAHEL

BaXHBIM yCJIOBHEM YCIIELIHOTO OCBOEHUS AUCLUUIIUHB «HTEpHET Belled U
CaMOOPTraHU3YIOIINEeCsS CEeTH» SBJISETCSA CO3[laHMe CUCTEMBI IPaBUIbHOW OpraHU3aluyu
TPYyZa, MO3BOJSIONIENH pacpeneuTh YueOHY0 Harpy3Ky PaBHOMEPHO B COOTBETCTBUU C
rpadukomM 00pa30BaTENBHOTO Mpoliecca. BONbIIyi0 OMOIIL B 9TOM MOXKET OKa3aTh
COoCTaBlIeHMe IJIaHa PaboTH Ha CEMECTP, MecsIl, Hefleso, NeHb. ETo Hamuuue 1mMo3BOIUT
IIOAYMHUTH CBOOOOHOE BpeMsd IeNisiM y4ueOrl, TpyAuThCa 6ojiee yCIeIlnHo u 3hPEeKTUBHO.
Hy>XHO OCYIIeCTBISITh CAMOKOHTPOJIb, KOTOPHIA SBISETCS HEOOXOOMMBIM yCIOBHEM
ycremHo# y4eOnl. Bce 3amanus, BK04as BHIHECEHHbIE Ha CaMOCTOSATEJIbHYIO padoTy,
PEKOMEHIYeTCs BHIIONHATh HEIOCPEACTBEHHO IIOC/IE€ COOTBETCTBYIOIIETO0 ayAUTOPHOIO
3aHATHUSA (JIEeKIUHY, TPAaKTUYECKOTO 3aHATHS), YTO CIOCOOCTBYEeT NydIlIeMy YCBOEHHIO
MaTepuana, I03BOJISeT CBOEBPEMEHHO BHISBUTH M YCTPAHUTH «IMPOOENb» B 3HAHUSAX,
CUCTeMaTH3UpOBaTh paHee NPOUAEHHBIM MaTepuaa, Ha ero OCHOBe NMPUCTYIUTh K
OBJIaIeHUI0 HOBLIMU 3HAHUSMHU U HaBBIKAMHU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUHM M NPAaKTHUYECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHO CIeln(pUuKO.

15.2. IToaroTOBKA K JEKIUIM

3HAKOMCTBO C OUCIUIIIMHOW MPOUCXOOUT yKe Ha IMepBOM NEKUWH, Toe OT CTyAeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIIEKTOM JIEeKIMii He0OXOAMMO YUYUTHBATh TOT (PAKTOpP, YTO OAHU JNEKIUU
AT OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMBI, OPYTUE - JIUIIb BHIABISIOT B3aUMOCBSA3U
MeX[y SBJIEHUSIMHU, IMOMOTas CTYHEHTY MOHATH ITyOMHHBIE MPOLECCH pPa3BUTHUS
M3y4aeMoro IIpeaMeTa, KaK B MCTOPUM, TaK U B HACTOSIIEe BpPeMs.

KoHCneKTUPOBaHME JEeKUUM - CI0XKHBIM BHUJ BY30BCKOW ayOUTOPHOU pPabOTHI,
Ipednojaraloiuii MHTEHCUBHYI YMCTBEHHYIO OeATEeNbHOCTh CTyOeHTa. KOHCIEKT
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SIBJISIETCS TIOJIE3HBIM TOTTla, KOTHa 3alyicaHo caMoe CyIIeCTBeHHOe U CHeNlaHO 3TO CaMUM
obyvatomumcs. He Hamo CTPeMHUThCS 3alucaTh OOCIIOBHO BCIO JIeKHui0. Takoe
«KOHCIIEKTHPOBaHKE» MPUHOCUT OOJIbIIE Bpefa, YeM IMonb3kl. LlemecooOpa3Ho BHaydase
TIOHSTh OCHOBHYIO MBEICJIb, M3JIaTaeMyl0 JIEKTOPOM, a 3aTeM 3amucarTh ee. 2KenaTenbHO
3aMuCh OCYIIECTBJISITh HA OJHOW CTPaHUIle JIUCTA WU OCTABJSS IO, HAa KOTOPHIX
TI03[IHee, IPU CaMOCTOSITENIbHOM paboTe ¢ KOHCIIEKTOM, MOXKHO CHEeNlaTh NOMOIHUTENIbHEIE
3aIMUCH, OTMETUTh HEIIOHSITHHIE MECTa.

KoHCIIEKT NMeKuuu aydlne Mmoapas3fensTh Ha MYHKTH, coOmMonasi KpacHYI CTPOKY.
9tomy B OonbmION cTemeHuM OyAyT cmocoOGCTBOBAThH BONMPOCH IjlaHA JIEKIUH,
IpeioXeHHbIe penogaBaTensaM. CrenyeT obpallaTh BHUMaHKUe Ha aKIEHTHI, BEIBOMH,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXHO», «XOPOIIO 3allOMHUTL» ¥ T.II. MOXKHO [IeJlaTh 9TO U C TIOMOIIbIO
Pa3HOLIBETHHIX MapKePOB UJIU PyYeK, TOMUepKUBast TEPMUHEL U ONIpeeIeHus.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJIoB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIHI JIy4llle 3aMEeHUTh
OOBIYHBIMK CJIOBAMM [JIg OBICTPOTO 3PUTEJIBHOTO BOCIPHUSTHUS TeKcTa. Paboras Hapm
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JUTEPATYPy, KOTOPYIO MOIOTHUTEILHO PEKOMEHIOBAN IeKTOP. UMEHHO TaKas cephe3Hasi,
KpomoTnuBasi paboTa C JTeKUMOHHBIM MaTepualioM II03BOJUT TIy0OKO OBJIAmeTh
TEOPETUYECKUM MaTEpPUATIOM.

15.3. IloaroToBKa K NPakTUUYECKUM 3aHATUIM

TmjaTenbHOE NPOAYMBIBaHKWE M H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUH, MPpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTENHHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHal M3-3a JUMHTA aygUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUMNITUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPAaBOYHOM JNHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENBHBIX 3HAHUM, ITO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHus WHPOpMaIluen, crnoco0CTByeT Goyee rIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOU Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHus: obuux paboT mo TeMe, a
TaKXke y4eOHUKOB M yueOHBIX mocobuii. [lanee peKOMeHOyeTCs MePeuTH K aHanu3ly
MoHoOrpaduit 1 cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIeKTHl IPo0aeM, U3y4aeMbIX B
paMKax Kypca, a Takxke OpUIMATbHEIX MaTePHUAJIOB U HEONyOIMKOBAaHHKEX NJOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEPTAIlMU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCHI U3y4aeMo# TpPoOIIeME.
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Pa6oTy ¢ MCTOYHMKAMHU HaJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISIS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEILHOM YTEHUU
3aKjlaflKkaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UTEHUS BHIOMpAETCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIEHHOU
3amauu TpeldyeTcs u3ydeHrWe HEKOTOPHIX pparMeHTOB TeKCTa, TO MCIIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNe yYeHNKa Ha IpeIMEeTHhIE 1 UMEHHBIE YKa3aTelH.

M30paHHble parMeHTH WU BeCh TEKCT (eCJIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyloT BOyMYHBOIO, HETOPOIIJIMBOTO UYTEHUS C «MBICIIEHHOM ImpopaboTKoii»
MaTepuaia. Takoe YTeHMe IpenoiaraeT BrlgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOgOB. Ocob60e BHMMaHUe clieflyeT 00paTUTh Ha TO, BHITEKAET TE3UC U3
aprymMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPOaHANIU3UPOBATh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT NMpoOJeMaTUUYHBIM, TUIMOTETUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NMPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OI[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpPaBHUTEJIbHOE YTEeHHeE, B XOIe KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3MUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U N0Ka3aTeIbHOCTh apIyMEeHTOB
CTOPOH U fieslaeT BEIBOJ, 0 HauOosbinel yOequTeIbHOCTH TOM UM MHOU ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NTPABOBLIX SIBIEHUM, HEJIb3ST UX OTBEPraTh, He
pa3obpaBmuch. [Ipy HaNW4YKWM pacxXxoXAEeHUU MeXKOy aBTOpaMU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXIOOro M3 HUX, YTO MO3BOJIUT IIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[eHHWBATh U3ydaeMble BOIPOCH. 3HAKOMSICh C 0COOBIMU
MO3UITUSIMU aBTOPOB, HYXKHO OIPEMeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M U MPHUMEHSITh U3 HUX Ty, KOTOpas 0oliee ybeouTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLHIMUA UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DUKCHUPYIOUIAX OCHOBHBEIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEJNIbHBIX JINCTaX, KOTOPhIE IIOTOM JIETKO CHCTEMATU3UPOBATh 10 OTAEIbHLEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa menecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBIX TeTPadsx. 3Mech BaxKHO
BCIIOMHUTD, YTO KOHCITEKTHI ITUIITYTCS HAa OMHOM CTOPOHE JIUCTA, C IOJISIMU ¥ OOCTATOYHBIM
OIS UCIIPABJIEHUS ¥ PEMApPOK MEXCTPOUYHBIM PACCTOSHHEM (3T IpaBuiIa coOMI0OOA0TCs
st ynoOCTBa pefllakTUpoBaHus). ECTM B KOHCIIEKTaX IPUBOOSATCS IUTATHL, TO HEIIPEMEHHO
DONXHO OBITh HAaHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CTpaHuIlbl). BriocnmenctBuu 9Ta nHGOpMaIuu MOXKeT OBITh UCIIOJIb30BaHa ITPU HANTMCAHUU
TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOHN BaxKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPULIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKIO0 B COOTBETCTBUY C OIpefieIeHHON y4eOHOM 3aauel;

- 00001aTh MOTy4YEHHYI0 HH(POPMALXIO, OLleHNBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHCbMEHHO,
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OCHOBHYIO U[IeI0 COOOIEHUS; COCTABISATh IJIaH, GOPMYIMPOBATh TE3UCH;

TOTOBUTH U IIPE3EHTOBATh Pa3BEPHYTHIE COOOIIEHNS TUIIa NOKIafa;

paboTaTh B Pa3HBIX pexXuMax (MHOUBUOYAIbHO, B IIape, B TPYIIIe), B3aUMOOEHCTBYS APYT
C OPyroM;

II0JIb30BaThCS PedepaTUBHBIMYU U CIIPABOYHBIMU MaTepHalaMu;

KOHTPOJINPOBATh CBOU MEUCTBUS M OEeNCTBUS CBOMX TOBapHIlel, 00beKTUBHO OLIEHUBATh
CBOH [EHCTBHUS;

obpalaThCs 3a IOMOIIbIO, MOMOTHUTENLHEIMU Pa3bsSCHEHUSIMU K IMPeNomaBaTerio,
OPYTUM CTyOeHTaM;

[I0JIb30BAThCHd JIMHTBUCTUYECKOU WM KOHTEKCTyaJIbHOUW HOTagKOW, CJIOBapsSIMU
PA3NMYHOTO XapaKTepa, Pa3IMYHOr0 poja MofCcKa3KaMH, OIIOPaMU B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IpeABapsouas nHhopManus u ap.);

HCIIO/Ib30BaTh IIPH TOBOPEHUM U IMUChMe Neprudpas, CAHOHUMHUYHEIE CPECTBa, CJIOBA-
OTMCaHUs OOIIUX MOHSTHM, Pa3bsICHEHUS, TPUMEPHI, TOTKOBAaHUS, «CIIOBOTBOPYECTBO»
IIOBTOPSTE UK Iepedpa3rupoBaTh PENIUKy cobeceTHNKa B IOATBEPKAECHUYN TOHUMAHUS
ero BbICKa3bIBaHUS UIIA BOIIPOCA;

00paTUTHLCS 3a IMOMOIILI0 K COOeCeTHUKY (YTOYHUTH BOMIPOC, TIEPECIIPOCUTE U OP.);
HCII0/Th30BaTh MUMUKY, XKeCTH (Bo0OIle U B TeX CIy4asX, KOrga sI3BIKOBHIX CPEMICTB He
XBaTaeT [JId BeIpakKeHHUS TeX UJIM UHbIX KOMMYHUKATUBHBIX HAMEPEHUN).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLlUU
[Tpy IOATOTOBKE K IPOMEXKYTOUHOU aTTeCTalluu Liefiecoo0pas3Ho:
BHAMATEJIbHO U3y4YUTh IIepedyeHb BOIIPOCOB U OIPENEeNUTh, B KAaKUX HUCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
BHUMATEJILHO IPOYUTATh PEKOMEHIOBaHHYI0 IUTEPATYPY;
COCTaBUTh KpaTKKe KOHCIEKTEL OTBETOB (IIJIaHBI OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCIHUIUIHHBI

Tab6mnuia 16
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TabOpaTOPUH
1 |lekuroHHas aygUTOPUS Aynuo-BUAE0 KOMILJIEKC
AyOUTOPUY [OJ151 IPOBENEHUs TPYIIIOBLIX U
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
[IpaKTUYEeCKUX 3aHATUN
3 [KoMneroTepHBIY KJ1acc [lepcoHaIbHBIE KOMIBIOTEPEI
AyouTOPHS OJIs1 KypCOBOT'O ¥ AUIIJIOMHOTO
4 [FYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTUPOBAHUS
5 |AyguTopus s CaMOCTOSITETbHON pabOoTHI KoMmblOTepHas TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
JlaGopaTOpHbIE CTEH[IH (YCTaHOBKU
7 (labopatopus KauecTBa BocupusaTtus u IPTV paTop et (y )
KOHTPOJIbHO-U3MEPUTEIbHbBIE TPUOOPHL
8 JlaGopaTopus TeeMaTHYeCKUX CIyK0 CUCTeM JTaGopaTopHble CTEH[IH (YCTAHOBKH)
00paboTKY 1 nepegayu nHGoOpMaluuu KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPHL
9 JTaGopaTopus BEICOKOCKOPOCTHBIX MaruCTpaiabHbIX |JIlabopaTopHbIe CTEHAH (YCTAHOBKY)
DWDM-cucTeM 1 IPOrpaMMHO-YIIPaBIsieMbIX ceTel [KOHTPOIbHO-M3MEPUTEbHEIE TPUOOPHI
10 JlaGopaTopus MOIEIUPOBAHUS ¥ O TUMU3ALUU JlaGopaTOpHbIE CTEH/H! (YCTAaHOBKH)
ceTelt cBga3u uM. mpodeccopa I'.I'. AHOBCKOTO KOHTPOJIbHO-U3MEPUTEIbHbBIE TPUOOPHL
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