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1. Ileau ocBOeHMSI TUCIUIIJIMHBI

Llenvio mpenonaBaHus AMCUMIUIMHBL bBynymiue cetw SBISETCS H3y4YEHHE
OPUHLIAIIOB TMOCTPOEHUS U (QYHKUMOHMpOBaHHS Oynymiux cered  oOIero
M0JIb30BaHUSI.

B pesymbrare uW3ydeHHMs ~JAUCHUIUIMHBI y  OOYyYaloOmUMXCS  JIOJDKHBI
chopMUpOBAaTbCS 3HAHUSA, HABBIKM W YMEHHS, IO3BOJISIOIIUE CAMOCTOATEIHHO
IPOBONUTH aHAN3 HHPOPMAIIMOHHBIX MPOIIECCOB B byMyImmx ceTsx ¢ KOMMyTaluen
KaHaJIOB U TIAKETOB, 3HATh MPEABABIAEMbIC K CETAM TpeOOBaHUS, UCIIONIb3yeMbIe Ha
ceTsiX HHHOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUH, CUCTEMbI CUTHAIIN3AINH, HyMEpaIliH,
CUHXPOHM3AIINH, METOJIbI aHAJIN3a U CUHTE3a Oy IyIuX CeTeH.

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPpaMMbl

HNucuummna «bynymue ceTtw» BKJIOYEHA B 4acTh, (OPMUPYEMYIO
y4yacTHMKaMud 0Opa3oBaTeNibHbIX OTHOIIeHWH Oinoka bl  yueOHOoro miana
«udoxommynukammonnbsie cucteMbl U cetu» (b1.B.25). ductummmna «bymymme
ceTw» peammsyerca B cooTBeTcTBUU ¢ TpeboBanusmu DOI'OC, OIIOII BO wu
VY4ebHOro miaHa 1mo HanpaBJIeHUIO TOATOTOBKU /1.03.02 «HUnpoxommyHUKayuorHsle
mexHono2uu U cucmemvl cea3u», (HanpagnenHocmsv (Npo@uiv) NPoSpPAMMbL
Hughoxommynuxayuonuvie cucmemvl u cemu).

Jis  u3ydeHus AUCIHUIUIMHBI TpPEeOYIOTCS 3HAHUS, YMEHUS W HABBIKU
caeayronmx aucuuiuinH: «CeteBble TexHonorum», «bas3el paHHbIX», «CeTn u
CUCTEMBbI MOOWJIBHOW CBA3W», «OCHOBBI MHTEpHETa Bemiei», «udpoBbie cuctemsl
nepeaaun», « MTHPOKOMMYHUKAITMOHHBIE CUCTEMBI U CETH.

B cBoro ouepenp, 1aHHAs TUCHUIUIMHA, IOMUMO CaMOCTOSITENIbHOTO 3HAYEHUS,
ABIIAETCS NPEOLIECTBYIOWIEH JTUCUUIUIMHOW Ui aucuuiuinH:  «HanéxHocTb
MH(POKOMMYHUKAITUOHHBIX ceTeny, «Cucremsl CUTHAJIU3AIUU B
MH(POKOMMYHUKAIIUOHHBIX ceTsax», «lIpoexTupoBanre HHGPOKOMMYHHKAIIMOHHBIX
ceTen».

Pabouas mporpamma aucturuimabl «byayiye cetu» Juisi UHBATUIOB U JIUIT C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JIOPOBBSl pa3pabaThiBaeTCs WHIUBHAYAIHHO C
y4eTOM  OCOOCHHOCTEH  TMCUXO(PU3MYECKOTO  Pa3BUTHUSA,  WHIUBUIYAIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbS TAKUX 00yUYarOIIUXCA.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB OCBOCHHS AUCIUILINHBI,
COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3yJIbTaTaMM 0CBOCHHS 00pa3oBaTeIbLHOM
NMPorpaMMmsblI

N3yuenne paHHOW AMCHUIUIMHBI HAMpaBJIEHO Ha (QOopMHpOBaHUE Y
00y4Yarommxcsi KOMIIETCHIUH, TPeACTaBIECHHbBIX B Ta0uIle 1.

4. CTPpyKTYypAa U coJepKaHUe TUCHUILINHBI

OO61mas Tpy10€MKOCTh JUCHUILUIMHBI COCTABIISIET 4 3a4eTHBIC eAuHUIIbI (144
yaca). [Ipoiiecc n3ydeHus TUCHUIUIMHBI peaiu3yeTcs Ipu ouHoi (popMe 00yueHus B
7-M ceMecTpe, npu 3a04HOM B 8-M. [IpoMexxyTouHas arrectauus NpeayCMaTpruBaeT
AK3aMEH B 7-M U 8-M CEMECTPE COOTBETCTBEHHO.



TpeGoBanus k pe3yJabTaTaM 0CBOCHUS JUCHUIIIMHBI

Tab6muna 1
HNunexc
Ne Kon Copepxanue MHIMKATOpa ConepxaHue HHIUKATOPA JOCTHXKEHUS
II/T1 | KOMIIETEHLIU U KOMIETEHINH (MK €€ 4acT) JOCTHKEHUS KOMIETEHIIUH
KOMIETEHIIUH
1. |IIK-1 CniocoOeH K pa3BUTHIO KOMMYTAITMOHHBIX IK-1.1 3HaeT MPUHIIMITBI TOCTPOEHUS U PAOOTHI CETEH CBSI3H U
MIOJICHICTEM M CETEBBIX IIaThOpM, ceTei IIPOTOKOJIOB CUTHAIM3ALMH, CTAaHAAPTHI KauecTBa Iepegadn
nepesavyn JaHHbIX, TPAHCIIOPTHBIX CeTell U ceTeit JaHHBIX, TOJI0CA U BUJEO, IPUMEHSAEMbIX B OpraHU3aI[u1
PaaMoa0CTyIA, CIYTHUKOBBIX CUCTEM CBSI3U CETH OpraHu3alluu CBs3H, 3aKOHOAATENbCTBO Poccuiickoit
®deaepannu B 007aCTH CBS3H, PUHIIMIIB PAOOTHI U
APXUTEKTYPY Pa3IUYHBIX T€OMH(POPMALIMOHHBIX CUCTEM
2. |IIK-1 CniocoOeH K pa3BUTHIO KOMMYTAITMOHHBIX IK-1.2 YMeeT aHanu3upoBaTh CTATUCTUYECKUE TTapaMETPhl
HOJICHCTEM U CETEBBIX IIAaT(OpM, ceTel Tpaduxa, TIPOBOAHTE pactet MHTEP(EiicOB BHYTPEHHIX
MepeNauH TaHHBIX, TPAHCTIOPTHBIX CeTeld i ceTeil HaIpaBJIEHUH CETH, BbIpa0aThIBATh PELICHUS 110
OTIEpPaTUBHOMY MEPEKOH(UTYPUPOBAHHUIO CETH, U3MEHEHHUIO
PAZMONOCTYIIA, CIYTHUKOBBIX CHCTCM CBASH napaMeTpoB KOMMYTAIIMOHHOM MOICUCTEMBI, CETEBBIX
wiatopM 1 000pyI0BAHUS HOBBIX TEXHOJIOTHIA; U3MEHSTh
napaMeTpbl KOMMYTAalMOHHON MOJICUCTEMBI,
MapIIpyTU3anuu Tpaduka, MPOMUCKH KOJIOB
MapLIpyTH3alK1, OPTraHU3allMd HOBBIX M paCIIUPEHUN
MMEIOUINXCS HAIIPABJICHUH CBS3H
3. |IIK-1 Crioco6eH K pa3BUTHIO KOMMYTALlMOHHBIX [IK-1.3 YMeeT aHanu3upoBaTh CTATUCTUYECKUE ITAPAMETPBI

MOJICHICTEM H CETEBBIX IIaThOpM, ceTei
[epeadn JaHHBIX, TPAHCIIOPTHBIX CETEH U ceTen

PaanuoaoCTyIia, CIyTHUKOBBIX CUCTEM CBA3U

TpaduKa, MPOBOAUTH pacueT HHTEPPEHCOB BHYTPECHHUX
HalpaBJICHUH CEeTH, BEIPAOATHIBATh PELICHUS IO
OIIePaTUBHOMY MEPEKOH(UTYPUPOBAHHUIO CETH, NU3MEHEHHUIO
[apaMeTpOB KOMMYTALIMOHHON ITOJACUCTEMBI, CETEBBIX
atopM 1 000pyI0BaHUST HOBBIX TEXHOJIOTHIA; U3MEHSTh
rapameTpbl KOMMYTallOHHOM IOJICUCTEMBI,
MapIIpyTHU3aluU TpapuKa, TPOIHCKH KOJO0B
MapLIpyTU3alUy, OpraHU3aly HOBBIX U PACIIUPEHUU
UMEIOIINXCS HATIPABJICHUH CBSI3U




[K-1 Crioco6eH K pa3BUTHIO KOMMYTALMOHHBIX [IK-1.4 Bnaneer HaBbIkamMu pa3pabOTKU CXEMbl OPTaHU3AIUH CBS3H
MIOJICHICTEM M CETEBBIX IUIaT(HOpM, ceTei Y MHTETPALIMH HOBBIX CETEBBIX 3JIEMEHTOB, IOCTPOEHUS U
nepeJadyn JaHHbIX, TPAHCIIOPTHBIX CETEH U ceTelt paciIMpeHusl KOMMYTAllMOHHOM MOJCUCTEMBI M CETEBBIX
PaaMoa0CTyIa, CIYTHUKOBBIX CUCTEM CBSI3U wiatdopmM, paboToil Ha KOMMYTAallMOHHOM 000pPYI0OBaHUU

110 00ECTICYCHHIO peaTu3aliy YCIyT, pa3BePTHIBAHUIO
000pyI0BaHUS CEPBUCHBIX MIAT(HOPM, 000PYTOBAHHUS
HOBBIX TEXHOJIOTUI Ha CETH, BHIIIOJIHEHUIO IIJIaHOB T10
PacIIMpPEeHHIO CYIIECTBYIOMIETO 000PYI0BaHHS CETEBBIX
1aT(OopM U HOBBIX TEXHOJIOTHMA

[IK-3 Crioco6eH nIpuMeHSITh COBPEMEHHBIE [IK-3.1 3HaeT OCHOBBI CETEBBIX TEXHOJIOIHI, HOPMAaTUBHO-
TEOPETUYECKHUE U DKCIIEPUMEHTAIbHBIE METO/BI TEXHHYCCKYIO JOKYMCHTALHIO, TPEOOBAHNUS TEXHHICCKUX
HCCIIEI0BAHNS C LENBIO CO3NAHUS HOBbIX peraaMeHToB, MEX1yHapOAHbIE U HAllMOHAJIbHBIE

. CTaHJApPThI B 00JIACTH KaUECTBEHHBIX MOKa3aTenel paboThl
NEPCHEKTUBHBIX CPEJCTB NH(POKOMMYHUKALUH, HHAOKOMMYHHKAIHOHHOTO 0GOpYIOBAHUs
VICIIOJIb30BAaHUIO U BHEJPEHUIO PE3YIbTATOB
UCCIIEJOBAHUM

[IK-3 CriocobeH npuMeHSTh COBPEMEHHBIE [IK-3.2 Ymeer paboTaTh ¢ IPOrpaMMHBIM 00ECIICYCHHEM,
TEOPETUYECKHE U SKCIIEPUMEHTAIbHbBIE METOBI UCIIOJIb3yeMBbIM IpU 00paboTke HHPOPMALIUU
MCCJIEJOBAHMSI C LIENbI0 CO3/1aHUSI HOBBIX UH(POKOMMYHUKAITUOHHBIX CUCTEM U X COCTABIISIOLINX
NEPCIEKTUBHBIX CPEJCTB NH(OKOMMYHHUKALIUH,

MICIIO0JIb30BAHUIO U BHEJPEHUIO PE3YIbTATOB
HCCIEeOBaHUN
[IK-3 CriocobeH npuMeHSITh COBPEMEHHBIE [IK-3.3 Brnaneer HaBbIKamMM aHAJIM3a ONEPATUBHON HHPOPMALIUHU O

TEOPETHUECKHUE U IKCIIEPUMEHTATBHBIC METOIBI
HCCJIEIOBAHUS C LIEABIO CO3IaHMUsI HOBBIX
MEePCIEKTUBHBIX CPEICTB HHPOKOMMYHHUKAIIHH,
HUCIIOJIB30BAHUIO U BHG,Z[peHI/IIO pe?)y.]II:TaTOB
HCCIEeNOBaHUN

3aMJIaHUPOBAHHBIX U aBAPUHHBIX pabOTax, CBSI3aHHBIX C
IIPEpPBIBAaHUEM IIPEIOCTABIIEHUS YCIYT, KOHTPOJI KauecTBa
IIPEIOCTABIISIEMBIX YCIYT




4.1 PacnpenesieHue Tpy10€MKOCTH IMCUMILVIMHBI 10 BHAaM padoT mo

cemMecTpam

OO6mrast TpymOEMKOCTh TUCIUIUINHBI cocTaBisieT 4 3ad. en. (144 gaca), ux
pacnpeneneHue Mo BUAaM pPabOT ceMecTpaMm NPENCTaBICHO I OYHOU (POpPMBI

obOpasoBanus B Tabnuiie 2a u 20.

PacnpenesieHue Tpy10€MKOCTH IMCUMILIMHBI 10 BHAaM padoT Mo cemecTpam
OYHAS ®OPMA OBYUEHUSA

Tabmuna 2a
TpyroéMkocTh
BAA et paGoTy B 1.4. no cemectpam| W3 HuX npak-
yac. THYecKasi Moj-
U rOTOBKA
O0mas Tpya0éMKOCTb IUCHUIIHHBI 110 y4eo- 144 144
HOMY ILVIAHY
1. KonrakTHas padora:
AynuTopHasi padora 54 54
aexyuu (J1) 18 18
npaxmuyeckue 3ausmus (113) 18 18 13
aabopamopnuvle pabomwi (JIP) 18 18 18
2. O0mas camocTosiTe/IbHasi padoTa U KOH- 90 90
TPOJib
Kkypcosas paboma/npoexkm (KP/KII) (noozo- - -
MmoeKa)
camocmosmenbHoe uzyieHue pazoenos, camo- 54 54
n002omosKa (npopaboma u nosmopenue Jiex-
YUOHHO20 MAMepUuana u Mamepuand y4eOHuKos
U yuebHbIX nocoduUll, N0020MOBKA K 1abopa-
MOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOILO0-
keuymam u m.o.) (CP), unas koumaxmuas pa-
ooma (UKP) u nodcomosxa k 3auemy (npu e2o
HAIU4UlU):
IoaroroBka K 3K3aMeHy M KOHTAKTHAas1 pa- 36 36
oora B ceccuro (KPC)
By mpoMeXyTOYHOTO KOHTPOJIS: Oxzamen
3AOYHAS ®OPMA OBYUEHUS
Tabmmma 26

Bun yueOHo# padoThI

TpynoémMkocThb

B 1.4. mo cemecTpam

N3 Hux npak-

yac. 8 THYeCKAasi MoJI-
rOTOBKA
O0mast Tpy10éMKOCTh TUCUMILUIMHBI 10 y4ed-| 144 144
HOMY ILIaHY
1. KonTakTHasi padora:
AynuTopHasi padora 16 16
aexyuu (J1) 4 4
npaxmuyeckue 3ausmus (113) 6 6 4
nabopamopvie pabomuwl (JIP) 6 6 6




TpynoémkocTb
Bun yae6mos pacors: B 1.4. mo cemectpam | U3 Hux npak-
yac. 8 THYeCcKasi moj-
TOTOBKA
2. O0mas camocrosiTeIbHAs padoTa M KOH- 128 128
TPOJIb
Kypcosas paboma/npoexm (KP/KII) (noozo- - -
MmoeKa)
camocmosmenbHoe uzyieHue pazoenos, camo- 92 92
no02omosKa (npopaboma u nosmopenue Jiex-
YUOHHO20 MAMepUana u Mamepuand y4eOHuKos
U yuebHbIX noCcoOUll, N0020MOBKA K 1abopa-
MOPHBLIM U NPAKMUYECKUM 3AHAMUAM, KOJIO0-
keuymam u m.o.) (CP), unas koumaxmuas pa-
ooma (UKP) u nodcomosxa k 3auemy (npu e2o
HAIU4UlU):
IToaroroBKka K 3K3aMeHY H KOHTaKTHasl pa- 36 36
oora B ceccuio (KPC)
Bua npomMexxyTOYHOT0 KOHTPOJIS: Oxzamen
4.2. Conep:kaHue QM CHUIINHBI
TemaTHuyecKuil MJIAH JUCUUILIAHBI
OYHASA ®OPMA OBYUYEHUS
Ta0muna 3a
AynutopHasi padora | BHeaynuropHas
HaumeHoBaHue pa3fesioB AU CHUNINHbBI Bcero 1 3 | J1p paGora CP
Paznen 1. UeTB€pTasi npoMbIIITIEHHAS 26 6 4 4 12
PEBOMIOLUS-KOHTEKCT byaymux cereit
Paznen 2. MadopmanmioHHbIe pecypChl-3HAHUS 27 4 4 6 13
— CTpaTEruYeCcKue pecypchl COBPEMEHHOTO
oOuiecTna.
Paznen 3. Ceru cieayroiiero nokojaeHus 27 4 4 | 4 15
NGN-byagamenT byaymux cereil.
Paznen 4. Monens BupTyanusanuu byaymmx 28 4 6 4 14
ceTen.
Bcero 3a 7 cemectp 108 18 18 | 18 54
DK3amMeH 36 - - - 36
HToOro nmo 1ucHUILINHE 144 18 18 | 18 90
3A0YHASA ®OPMA OBYYEHUSA
Ta6nmma 36
AyauTopHast
BueayauropHas
HaumeHoBaHue pa3aesioB IMCHUIIHHBI Bcero abora aBoTa CP
a | m [ap| P
Paznen 1. UeTB€pTasi NpOMBIIIIJIEHHAS PEBOJTIOLIMS- 26 1 1 1,5 22,5
KOHTEKCT bynymux cerei
Paznen 2. MadopmanionHbie pecypCchl-3HAaHUS — 27 1 1 1,5 23,5
CTpaTernuecKrue pecypchbl COBPEMEHHOTO OOIIECTRA.
Paznen 3. Ceru cnenyromero nokoiaeHust NGN- 27 1 1 1,5 23,5
¢ynnamenT byaynmx cerei.




AynuTopHasi
BueayauropHas
HaumeHoBaHue pa3aesioB 1M CIAIINHbBI Bcero abora a6ora CP

Ja | m |ap| P
Paznen 4. Monens BupTyaim3anu byaymmx ceTen. 28 1 3 1,5 22,5
Bcero 3a 8 cemectp 108 4 6 6 92
DK3aMeH 36 - - - 36
HToOro nmo 1ucHUILINHE 144 4 6 128

4.3 Jleknuun/n1adopaTopHble/IpakTUYECKH e/ 3aHATUSA

Conepxanue JIeKIUii/1a00PATOPHOTO NPAKTUKYMA/TIPAKTHYECKHUX 3AHATHI

OYHASA ®OPMA OBYUYEHMUSA
Tabnuna 4a
Ne | Haspanmue pa3nena, | Ne 1 Ha3BaHue JeKIUH/ J1a00opaTOPHBIX/ dopmupyeMbie Koa-Bo
n/n TeMBI NPaKTHYECKUX 3aHITHI KOMIIeTeHIIHH 4acoB
1. | Pa3zgen 1. YeTBEpTas npoMBIIIEHHAs! PEBONIOLUA-KOHTEKCT by nymux cereit
Tema 1. Jlexunsa Ne 1. IHTerpanus TeXHOIOTHI IK-1.1 2
TexHomorun (dbuzmvecKoro, MUppPoOBOTo U
Yerséproit OMOJIOTMYECKOTO OJIOKOB
MPOMBIIUICHHOU Jlexmust Ne2. Cetn cremyroriero IIK-3.1 4
PEBOIIIOLINH nokosieHus: — GyHaaMeHnT bymymmx
ceTeil.
IIpakTnueckoe 3anarue Ne 1. IIK-1.2 4
[TepcniexkTrBHBIE TexHOIOTHH YeTBEPTOU
MIPOMBILIIIEHHOW PEBOMIONUHU (IIECTOTO
TEXHOJIOTHYECKOTO YKJIa/a).
Jlaboparopnas padota Nel. I1K-1.4 4
Hccnenoanue nporokonos SIP,
MEGACO, Diameter.
2. | Pa3nen 2. MubopManimoHHbIE peCypChl-3HAHUS — CTPATETUYECKUE PECYPCHI COBPEMEHHOTO
oOrrecTBa.
Tema 2. Jlexmust Ne3. OcHoBHBIE PYHKITUH U I1K-1.3 4
Nudopmarus, (hopMBbI IBMKEHUS MH(POPMAIIUH B
GyHKIIH 1 obmectse. Konnenmun mudposuzauu
(dbopMbI IBUKEHUS | CETEHl CBSI3U.
B 001I1eCTBE, I[IpakTuueckoe 3aHsTUe No2. I1K-1.3 4
uH(popManronusle | Mudopmarms, GyHKIMHE 1 GOPMBI
cpencrTna u IBIOKEHHS B OOILIECTBE,
CHUCTCMBI. WH(pOpPMAITMOHHBIEC CPEICTBA M CHCTEMBI.
JlaboparopHas paborta Ne2. IIK-14 6
ITocTpoeHue nporpaMMHO-
KoHpurypupyemoit cett —SDN.
3.

Pa3nen 3. Ceru cnenytromero nokosierunss NGN-dyHazameHT byaymux ceTeid.

Tema 3.
[TpoTokoIBI
iatdopmsl IMS.

Jlexums Ne 4. ApxuTekTypa 1 6a30BbIE IIK-3.1 4
CBOMCTBA CETEBOM BUPTyaJIU3aLUU
Jlaboparopnas padota Ne3. I1K-1.4 4

HccnenoBanue (pyHKIIMOHUPOBAHUS
MIPOrpaMMHO-KOH(PUTypUpYyEeMOil ceTn




n/n

Ha3Banmue pasjaeia,
TEeMBI

Ne u Ha3BaHMe JIieknmii/ 1a00pPATOPHBIX/
NPAKTHYECKHX 3aHATHH

®opmupyemble
KOMIIeTeHIIMH

Koa-Bo
4acoB

[IpakTuueckoe 3anstue Ned. M3yuenue
ctpykTypsl [10 nporpamMmHo-
KOH(PUTYPUPYEMOH CETH.

I1IK-3.3

Paznen 4. Mogaens BupTyanuzauuu byaymmx cetei.

Tema 4.
TexHonmoruu
BUPTYaIu3aluu
bynymux ceren.

Jlekuust Ne5. Mojens BUpTyanu3anuu
bynymux cerei.

I1K-3.1

[IpakTuueckoe 3ansitue Ne4.
ApxuTekTypa u 6a30BbIe CBOWCTBA
CETEBOU BUPTyaIU3ALINH.

[1K-3.2.

[IpakTrueckoe 3ansitue NoS.
Wnentudukarus B bynymux cetsx.

I1K-3.3

JlaGopatopnas pabora Ne4.
HccnenoBanue GyHKIMOHUPOBAHUS
POrPaMMHO-KOH(UTYpUPYEMOH CETH.

I1IK-3.3

3AOYHAA ®OPMA OBYYEHUA

Tabauua 40

Ne
n/n

HaszBanue pa3aenaa,
TEMBbI

Ne 1 Ha3BaHMe JeKIUii/ Ja00paTOPHBIX/
NMPAKTHYECKNX 3aHATHH

DopMupyemble
KOMIIETEHIIUHN

Koa-Bo
JaCcoB

Pa3nea 1. YerBE€pTas npoMBIIIUIEHHAs PEBOJIIOLUA-KOHTEKCT by nymux cerei

Tewma 1.
TexHonoruu
YersépTou
IIPOMBILIUICHHOU
PEBOIIOLNH

Jlekuust Ne 1. MHTEerpanus TeXHOJIOTUNA
¢duznveckoro, HuppoOBOro U
OHOJIOTHYECKOr0 OJIOKOB

IK-1.1

0,5

Jlexmus Ne2. Cetu cnenyroniero
nokosieHus: — pynaament byaymmx
CETEH.

I1K-3.1

0,5

[IpakTrueckoe 3ansitue No 1.
IIepcnexkTuBHBIE TEXHONIOIMU YeTBEPTOM
MPOMBIIIJICHHON PEBOIIOIUH (ILIECTOTO
TEXHOJIOTHYECKOTO YKIIa/a).

IK-1.2

Jlaboparopnas padota Nel.
Hccnenoanue nporokonos SIP,
MEGACO, Diameter.

I1IK-1.4

1,5

Pa3nen 2. MHpopManmoHHbBIE peCypChI-3HAHUS — CTPATETHYECKUE PECYPCHI COBPEMEHHOTO

o011ecTBa.

Tema 2. Jlexmust Ne3. OcHoBHBIE QYHKIIMH U I1IK-1.3 1
Wndopmanus, (dbopmbl ABHKEHUS HHPOPMALIUU B

GyHKIIUY U obmectBe. Konnenmun nudpousanuu

(GOpMBI IBUKECHUS | CETEH CBSI3U.

B O0IIECTBE, [TpakTuueckoe 3anstue Ne2, [IK-1.3 1
uH(OpMALMOHEbIE | MH]opMarms, GYHKIMH 1 GOPMBI

CcpeacTsa u IBIOKEHHS B OOILIECTBE,

CUCTCMBL. WH(pOpPMAITMOHHBIEC CPEICTBA M CHCTEMBI.




Ne | Hasanme pa3nesa, | Ne 1 Ha3BaHue JeKIUii/ 1a00OpaTOPHBIX/ ®opmupyembie | Koi-Bo
n/n TeMBbI NPaKTHYECKUX 3aHITHI KOMIIeTeHIIHH 4acoB
Jlaboparopnas pabora Ne2. TK-1.4 15
ITocTpoeHnue nporpaMMHO-
KoHpurypupyemoii cet —SDN.
3 Pa3nen 3. Ceru cnenytromero nokoieruss NGN-dyHzameHT byaymux ceTei.
Tewma 3. Jlexus Ne 4. ApxutekTypa u 6a3oBble 1IK-3.1 1
IIpoToxossl CBOMCTBA CETEBOM BUPTYyaJIN3alUU
mnargopubi IMS. Jlaboparopnas padota Ne3. 1IK-1.4 1
UccnenoBanme GpyHKIMOHUPOBAHUS
MIPOrpaMMHO-KOH(PUTypHUpYEeMOil ceTn
[IpakTuueckoe 3anstue Ned. M3yuenue TK-3.3 L5
cTpykTypsl [10 nporpamMmHo-
KOH(PUTYPUPYEMOH CETH.
4. | Pasmen 4. Mojens BUpTyanu3anuu byayimux cereii.
Tema 4. Jlexuus Ne5. Monens BupTyanusanuu I1K-3.1 1
Texuonornu Bynymux cerei.
BUPTYaITH3AIUU
Bynymux ceren.
AV IpakTnueckoe 3auaTHe Ned. 1IK-3.2. 1,5
ApxuTekTypa u 6a30BbIe CBOWCTBA
CETEBOU BUPTyaIU3ALINH.
IIpaxTrueckoe 3ansatue Nes. IIK-3.3 L5
WNnentudukanus B bynymmx cersx.
I1K-3.3 1,5

Jlaboparopnas padota Ne4.
HccnenoBanue GpyHKIIMOHUPOBAHUS
IPOrPaMMHO-KOH(UTYPUPYEMOH CETH.

5. Y4eOHO0-MeTOAMYECKOE 00ecTiedeHre CAMOCTOSATeIbHOM padoThl

oOyuyarmuxcs. OueHoYHbIe MAaTEPHAJIBI JAJISl TEKYLIEro KOHTPOJIA

yYCI€eBaeMoOCTH, HpOMC?KyTO‘IHOﬁ aTTeCTAallMM 110 HTOraM OCBOCHMSA JUCIHUIIIMHBI

5.1. KonTpoJibHbIe BONPOCHI M 3aJaHUs (VIS CAMOCTOSITEIbHOTO

HU3Y4YeHUs)

1. Bnugnue texHosioruii Ha pa3Butue oOmectBa. IlllecTh TEXHOIOTHYECKHUX
yKIaga0B [1].
2. HoBoe ThIicsiueneTue — cMeHa mapagurmMbl OOIIECTBEHHOTO MPOU3BOJICTBA,
CME€Ha MapaJIurMbl B TEJICKOMMYHUKAMAX [2, 3].
3. IlpomblluieHHbIE peBOMIOUMH. YeTBEPTas MNPOMBIIUICHHAS PEBOIIOLINS
(umecroit TexHosmornueckuit yknan): uznueckuit, UKT (uudpoBoit), Ouosornyeckuii
0J10KM TeXHOJIOTHH [4, 5].
4. Cmena xournenuii mudposuzaruu cetert csizu: IDN, ISDN, NGN, FN.
5. DBOJIIOIIUS TEXHOJIOTHI MOOMIBbHOM cBs3u: oT 1G 1o 6G [6].




6. B3aumocBsi3b OCHOBHBIX (YHKUMH U (GopM ABMKEHUS WHGOpPMALUU B
obmectBe ¢  wHbOpPMAIMOHHBIMA  cpeacTBaMu.  OCHOBHBIE  KOMITOHEHTHI
MH(OPMAIMOHHBIX CUCTEM.

7. KonnenTtyanbHble OCHOBBI ceTel cienyroiiero nokojaenus — NGN [7].

8. Ilepsolit aTan peanm3anuu koHuenuuu NGN —cereBbie 251emeHTsl NGN 114
npenocTaBiieHuss TeleOHHBIX ycayr, TunoBas apxutekrypa cetd NGN Ha 0aze
ruoKoro KommyTaTopa [8].

9. Bropoii stan peanuzaiuu konneniuu NGN Ha 6aze IMS [8].

10. KagectBo ob6cmyxuBanus B ceTsix [P (pekomenmaniuu MCO-T Y.1541, u
ap.). Meroauka MOS u R-dakrop. Cornamenue o0 ypoBHe yeayr — SLA [9].

11. OcHoBHbie 11enu U cBoicTBa bynymux cereit — FN [10].

12. ApxutekTypa cereBoil BupTyann3auuu byaymux cereit — FN [10].

13. ba3zoBele cBoiicTBa ceTeBoi BUpTyanu3amnuu [10].

14. TexHnonorusi mporpaMmmMHoO-KOHpUryprupyembix ceteit — SDN: npuHIUIEHI,
apXUTEKTypa, OCHOBHbIE ¢yHKIMH [10].

15. VYwmupie Bcenponukaromme cetd — SUN: Bo3moxknoctn SUN
(Pexomenparuss MCO-T Y.3041), ynpaBnenue moHonosmzarueit tpadguka (Y.3042)
[10].

16. KontekctHo-ocBegoMéHHas apxutektypa SUN [10].

17. KonrentHo-ocBenomiénnas apxutekrypa SUN: TpeOGoBanus «
PacCIO3HAaBAHUIO, PACIIPOCTPAHEHUIO U KAIIMPOBAHUIO KOHTEHTA [ 10].

18. upoxononocusiii qocty. Texnonorus FTTx (Fiber to the x) [11].

19. Mupoxononocusiii noctyn. Texnonoruu PON (Passive Optical Network)
[11].

20. O6naunbie TexHoaoruu. O6mauHas Ou3Hec-Moaens [12].

21. CemuypoBHEBas 3TAIOHHAS MOJIENIb B3aUMOJIEVCTBHUS OTKPBITBIX CHUCTEM,
CETE3aBUCHUMBIE M CETEHE3aBUCHMBIE YPOBHH, MPUMEPHI MPOTOKOJIOB  Pa3JIHMYHBIX
YPOBHEM, NHKANCYJSLUUS JaHHBIX, Tepeaada cooduieHus no ceru [ 13].

22. Cucrema curHanmmzanuu 1o oOmemy kaHany OKC Ne7: apxutektypa
IPOTOKOJIOB, CUTHAJbHBIC EIUHUIIBI, 3alUTa OT JIOKHBIX «(JIAaroB», KOPPEKIIUS
omuoOoK [14].

23. TlpuHUMOBI TIOCTPOCHUS, PEXKUMBI (OYHKIIMOHUPOBAHUS M CIIOCOOBI
obOecrieueHus mokaszareiie HaaéxHocth cetu curHanu3anuu OKC Ne7 [14].

24. 1IpoToKos MHULIMUPOBaHUS ceaHca cBA3U SIP: BO3MOKHOCTH MPOTOKOJIA,
OCHOBHBIE (DYHKIIMH 3JIEMEHTOB U apxuTekrypa cetu SIP [15-17].

25. CrtpykTypa TpOTOKOJa, CTPYKTypa COOOIICHUS, OOMEH COOOIICHUSIMHU,
anpecanus SIP [15-17].

26. IIpoTokon ynpasiaeHUs TPaHCTIOPTHBIMU LTr03aMu Megaco/H.248: Moaens
0o0CITy’>)KMBaHUSI BBI30BA, OKOHYAHUS (MOPTHI), KOHTEKCT, KOMAHIbI, JECKPUITOPHI
(ommcaHus), TpaH3aKIHMH, COOOIICHHS, CTPYKTypa COOOIICHHWH, ClIeHapUid
YCTaHOBJICHHSI M pa3pylIeHHs coeauHenui [15, 17].

10



27. OcHoBbl TexHonorun MPLS: kiaccel skBuBaieHTHOCTH nepecbuiku FEC,
KOMMYTHpYEMble 10 MeTKaM TpakTtel LSP, cTpykTypa MeTKH, CTEK METOK,
KOMMYyTa1us 1o Metkam [18].

28. TexHonoruss MeXMalIMHHOTO oOmeHa M2M: apxuTekTypa ceTeil,
noctpoeHue cereii M2M Ha ocHoBe cereir goctynma GSM/GPRS, crpykrypa
MPOTOKO0JIOB SMS-coo01eHuit, crieHapuil BKJIIOYEHUs] ycTpoiictBa M2M B cetu
GPRS, nepenaua [P-nakera B noacucreme GPRS.

29. TexHosiorusi y3KOMoOJIOCHOUW nepenayn AaHHbIX MHTepHeTa Bemenn — NB-
IoT npu ucnonwzoBanuu paguonoctymna 4G u 5G [20].

30. «Crparerus pa3Butus uHpopManmoHHoro obmectBa B Poccuiickoii
®enepauuu Ha 2017 — 2030 roxae», OcHOBHBIE TOJIOkKEHUS TporpaMMbl «L{ndposas
sxoHomuKka Poccuiickoit @eneparumny. [{udposbie TexHomOTHY.

JlutepaTrypa K KOHTPOJILHBIM BONPOCAM M 32aAHUSIM.

1. http:general-skokov.livejournal.com/24586.html.

2. OpnoB C. Cmena mapaaurMel TeinekoMMmyHukanui / XypHan cereBbie
pemenusi/LAN, Ne 02, 2006.

3. IlyneneBa B.K. IMudpoBoit anrpeiis; MUpPOBOW OSKOHOMHUKH: «B3PHIB
CO3UATENIBHOTO Pa3pymIeHUs» / DIEeKTpOocBs3b, Ne8, 2017.

4. IlIBa6, Kimayc. YerBéprass NpOMBINUICHHAS PEBOJIOIUSA: TEPEBO C
anrnuiickoro/Knayc 11IBa6. - M.: UznarensctBo «O», 2017. - 208 c.

5. 1IBab, Kmayc. Texuonoruu YeTrBEPTON MNPOMBINIJICHHON PEBOJIIOIUH:
[mepeBoa ¢ anrmiickoro| /Knayc [lIBa6, Hukonac 3Buc. -MockBa: Okcemo, 2019. —
320 c.

6. TuxBunckuit B.O. u nmp. Cern [oT/M2M: TexHOIOTHH, apXUTEKTypa U
npuinoxenus. M.: U3natensckuii njom Menua [la6aumep, 2017. - 320 c.

7. Cetu cnenyromero nokonenuss NGN/mox pen. A.B. Pocisikoa. — M.: Dko-
Tpenns, 2009. — 424 c.

8. MamukoBa E.E., ITmennunukoB A.Il. Pacuér oOnéma oOopynoBaHHs
MYJIBTUCEPBUCHBIX ceTer cBsA3U. — M.: ['opsiuas muaus — Tenexom, 2017. —90c.

9. Snosckuii I''.I'. Onenka kadectBa mepenaun peun B ceTsix [P/ BectHuk
cBs3u, Ne 2, 2008.

10. PocnsxoB A.B. bymymme ceru (Future Networks) / A.B. Pocmskos,
C.B. Bansimun. — Camapa: III'VTH, 2015. — 274 c.

11. IlIupoxomonocueiii noctyn. Texumomorus FTTx (Fiber to the x);
Texnomnorun ON (Passive Optical Network). — anekTpoHHBIH pecypc.

12. Pu3 JIx. O6naunsie Beruncienus. [lep. ¢ anrn. — CI16.: BXB- IletepOypr,
2011.—-288 c.

13. Omudep B.I'., Omudep H.A. Kommnwrtorepusie cetu. IIpunnmmsi,
TEXHOJIOTUU, MPOTOKOJIbI: YYE€OHUK JJisi BY30B. 5-¢ u3a.- CII6.: [Tutep,2016.-996 c.

14. PocnsikoB A.B. OKCNe 7: apxutekTypa, IpOTOKOJbI, TpUMEHEHUE. —M.:
Oko-Tpenns, 2008. — 320 c.

15. T'onpamreiin A.B., I'ompamreiin b.C. SOFTSWITCH. CII6.: BXB —
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Cankr-IletepOypr, 2006. — 368 c.

16. eapr B.IO. MynbTucepBucHble ceTH CBs3U. IIpOTOKOJIBI M CHCTEMBI
ynpasienus ceancamu (Softswitch/IMS). — M.: bpuc-M, 2011 — 198 c.

17. Heapt B.FO. MynbTUCEpBUCHBIE CETU CBA3U. TPaHCIOPTHBIE CETH U CETH
noctyna. M.: bpuc-M, 2014. - 189 c.

18. Tompamreitn A.b., I'onpamreiin b.C. Texnonorus u nporokonast MPLS.
CII6.: BXB — Cankt-IlerepOypr, 2005. — 304 c.

20. TuxBunckuii B.O. Ocobennoctu mianupoBanus cerer NB-IoT. — XIV-i
exxeroanbiii cemurap OO0 «HUudoten», 2017 r. — 34 c.

21. Tuxsunckuit B.O. Cetu 5G u [oT — nuHHOBanMOHHas cpena s upoBoi
skoHOMHKHU Poccun / DnekTpocsizb, Ne8, 2017.

22. Maiiep-lllen6eprep, B. bonwsimue nannsie. PeBomtonus, KoTopas U3MEHUT
TO, KaK MbI JXUBeM, pabotaeM u MbiciuMm / Bukrop Maitep-lllenbeprep, Kenner
Kyxkbep ; nep. ¢ anrn. Munsl [Naiinok. — M.:Mann, UBanoB u ®epbep, 2014. - 240
C.

23. Mbanoyu ., Mapdu H. IPv6. AnmunuctpupoBanue cereid/ Ilep. ¢ anri. —
M.: KYJUL-ITPECC, 2007. — 320 c.

24. Untepuer Bemieit/ A.B. Pocinsxos, C.B. Bausmun, A.JO. I'pebemikos,
M.IO CamconoB; mnox pea. A.B. PocmakoBa. —  Camapa: ITII'YTH,
000 «M3patensctBO Ac ['apny, 2014. — 342 c.

25. Konmna H.IO. Ilectoii TEXHOJOTHMYECKUW YKIaJA U MEHEIKMEHT
COBpPEMEHHBIX KoMITanuii / Bompockl skoHOMUKH U TipaBa. — M., 2014, Ne3. — C. 43 —
46.

26. JloxBunkuit M.C., Copokun A.C., Illopun O.A. MoOunbHas CBS3b:
CTaHAPThL, CTPYKTYPHI, AITOPUTMBI, ILIaHUpOBaHue. — M.: ['opsuas nunus-Tenekowm,
2018. 264 c.

27. Tonpnmreitn b.C. UndpoxommyHukanmonnsie cet u cucrembl. — CIIO.:
BXB - IletepOypr, 2019. — 208 c.

28. JIu I1. Apxutektypa uHtepHera Beuel / nep. ¢ aur. M.A. Paiitmana. — M.
MK Ilpecc, 2020. - 454 c.

29. Kopsiuko B.IL., Ilepenenkun J[.A. [IporpaMMHO-KOH(UTYpUPYEMBIE CETH.
VYueonuk 1ig By30B. — M.: I'opsiuas nunus — Tenekom.2020. — 288 c.

30. becnpoBomHBIE CEHCOpPHBIE CeTH. YueOHoe mocobme s By3om/ B.SA.
Jluxtuun aep, P.B. Kupuuek u np. [lox obOmeit penakuueit B. A. Jluxtuunnepa. —
M.: Tl'opsiuas muaus — Tenexom, 2020. — 236 c.

5.2. TeMmbl TUCbMEHHBIX Pad0OT

He mpenycmotpeno.

5.3. OueHouHbIe CpeacTBA

OI_IGHO‘-IHI)IG MaTCpHUallbl (OI_IGHO‘-IHBIG CpeI[CTBa) HJI IIPOBCACHUS TCKYIICTO
KOHTPOJISL U HpOMe)KYTO‘—IHOﬁ aTTeCTaluu 110 AUCHUIIIINHE ((BYI[YH_[I/IC CCTH»

IIpumepHbIii epeyeHb 32IaHUH U BONIPOCOB NPH NMPOBEACHNH TEKYIIero
KOHTPOJIsA
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1. [lepeuncnure ¢ nepBoil MO YETBEPTYIO MPOMBILLJIEHHBIE PEBOIIOLIUU.

2. Ilepeuncnure TeXHOJIOTUH (hu3nueckoro 0jg0ka YeTBEPTON MPOMBIIICHHOM
PEBOJIIOLUH.

3. Ilepeuncnure TexHonoruu nudposoro O610ka YUeTBEPTONM MPOMBIILICHHON
PEBOJIIOLUH.

4. Tllepeuucnaure  TEXHOJOTUH  Owmosormueckoro Omoka  YerBEproit
IIPOMBIILIJICHHON PEBOJIIOLIUY.

5. Ilosicuute, B 4€M pa3HUIa OONAYHBIX U TYMaHHBIX TexHoJorui? Moaenu
001a4YHOM apXUTEKTYPHI.

6. [TosicHuTE, KaK BbI IOHUMAETE «IIEMOUKY OJIOKOB TPAaH3aKIUI» ?

7. lloscHuTe, Kak OCYIIECTBISETCA 3alllUTa I[EPEJaBacMOM 10 KaHajlaM
UH(OPMALIMKU € TOMOIIBIO KBAHTOBBIX TEXHOJIOTUI?

8. IlosicuuTe ocHOBHBIE (hOPMBI ABMKEHUS MH(GOPMALIUK B OOIIECTBE.

9. [NosicauTe OCHOBHBIE KOMIIOHEHTHI JTF000M HHPOPMAITMOHHOM CHCTEMBI.

10. HazoBuTE OCHOBHBIEC KOHLIETIIUU LIU(PPOBU3ALUNN CETEH CBSI3U.

11. TlosicHuTe TPUHIMI OpTraHU3alMu IUGPOBBIX AOOHEHTCKUX JUHUNA —
xDSL.

12. IosicuuTe npuHIUI TexHOoJIoruu «KiueHT-cepBepy.

13. ba3zoBble MpUHLKIBI CETEH cienyromiero nokoiaeHus — NGN.

14. Apxutekrypa NGN.

15. IlepBoiii 3Tan peammsannu KoHuenuu NGN - KOHBEpreHUHUs CETEH C
KOMMYTaIIMEN KAHAJIOB U CETEU C KOMMYTAILIMEN MTAKETOB.

16. Bropoii stan peanuzaruu koHueniuu NGN - KOHBepreHus MOOUIbLHBIX U
CTAI[MOHAPHBIX CETEH CBS3U C MCIOJB30BAHUEM PACHpPEICIEHHON apXUTEKTypbl IMS
(IP Multimedia Subsystem).

17. OcHOBHBIE (PYHKIIMOHAJIBHBIC AJIEMEHTHI sijpa miardgopmel IMS.

18. IlpunHuun aeicTBUS MYJIBTUCEPBUCHBIX y3510B goctyna MSAN (Multi-
Service Access Node).

19. ®yHknuu OCHOBHBIX MpoTOKOIOB moacuctemMbl IMS- SIP, MEGACO,
Diameter.

20. OcHoBHbIe 1€ byaymux certeil.

21. ApxXuTeKTypa CETeBOM BUPTyaIu3alluu.

22. ba3oBble CBOMCTBA CETEBOM BUPTyaIU3aLIHH.

23. TpeboBaHUs K KOHBEPTEHTHBIM yciayraMm bynymumx cereu.

24. Knaccudukanus ycayr bynyiux cereid mo cKopocTH.

25. Knaccuduxkanus ycayr bynyiux ceted mo npooJKUTEIbHOCTH

26. Knaccel Tpaduka B bynymux ceTsx.

27. CuctemMbl HyMepaluy, aapecauuu, uaeHTupuKkauuu B bynymumx cersx.

28. CymuiecTByromas crarnyeckas uaeHtugukanus B IHTepHer.

29. CocraB uaentudukatopoB byaymmx ceteil.

30. Hara-opueHTtupoBaHHas cereBas apxutekrypa DAN (Data Aware
Networking).

31. TpeGoBanus K 1aTa-OpUEHTUPOBAHHOMN CETEBOM apXUTEKTYpE.

32. Apxutekrypa cetu SIP.

33. Crpykrypa SIP-coob1ieHuii.

34. 3aronoBku cooOuieHuit SIP.
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35. Jlnarpamma ceccuu 1o npotokoiry SIP.

36. ®ynkuun npotoxona MEGACO/H.248.

37. ®@yukuuu nporokona DIAMETER.

38. DBomtonus cucrteM yrpasiieHus: cetsaimu cBsizu: TMN — SMART TMN —
OSS/BSS.

39. UnrennexkryanbHble cucteMbl ynpasieHus - [EM- Intelligent Enterprise
Managing (aHanor ¢GyHKIHI OepaliMOHHON CUCTEMBI).

40. Hudporoit npoitnuk (Digital Twin) - 0oIHO U3 caMbIX TMEPCIEKTUBHBIX
OINTUMU3AIMOHHBIX HANpPaBJIeHU YeTBEPTOU POMBILIIIEHHOW PEBOIOIUM.

41. YpoBHu a”anu3a Tpaduka B bynymux cersx.

42. VYnpasneHue ceTeBbIM TpadukoMm ¢ momoibio maatdopmsel DPI - Deep
Packet Inspection. AHaM3 MOTOKOB MAKETOB BILIOTH 70 7-r0 ypoBHs DMBOC.

43. HopmupoBanue kadecTBa oOchmyxuBaHus QOS B COOTBETCTBUE C
pexkomenaanuet CO-T Y.1541.

44. Cornamenue o0 ypoBHe obcmyxkuanus — SLA (Service Level Agreement).

45. OcHoBHbIE TIONIOKEeHUST SLA.

46. YopouenHas apxurtekrypa cetu LTE.

47. Pe;xuM 1BOMHOTO ITOAKJIIOUEHHUS B coBMeEHHON ceTH SG u 4G.

48. Ymubie Bcenponukarime cetn — SUN (Smart Ubiquitous Networks) —
npotoTun bynynmx ceren.

49. BosamoxxHoctu SAN (Pexomengarus MCO-T Y.3041).

50. KontekctHo-ocBenominéHHas apxutekrypa SUN (Pexkomenpanus MCO-
TY.3043).

51. KontentHo-ocBenqomnénHas apxutekrypa SUN.

52. IlpuHUUNBl KOHLENIMU MPOrpaMMHO-KOH(pUrypupyembix ceted — SDN
(Software-Defined Networking).

53. Apxutekrypa SDN (Pexomenaarus MCO-T Y. 3300).

54. Hosble SDN-kommyTatopsl (Stratum), kouTposiepsl SDN, peakTUBHBIN U
POAKTUBHBIN pexkuMbl paboThl SDN.

55. Bwupryamuzammm cereBbix ¢ynHkmuii NFV  (Network Functions
Virtualization).

56. DTanioHHast MOZIETh BUPTYyadu3aluu ceTeBbrIX pyHkunii NFV.

57. CoBmectHas pabora SDN u NFV.

58. Uurtepuer Bemieit (IoT) u bynymue cetu.

59. Oranonnas monenb [oT MCD-T.

60. Dranonnas moaens Becemupuoro gpopyma loT.

61. becripoBonnbie cencopHbie cetu- WSN (Wireless Sensor Network).

62. TexHonoruu OECHIPOBOAHBIX TIEPCOHATBHBIX BBIYUCIUTEIBHBIX CETEH
(WPAN).

63. IIporoxon IEEE 802.15.4 B HelMileH3UPOBAHHBIX CIIEKTPax Pajro4yacToT:
868 MI', 915 MI'm u 2400 MI1.

64. Mesh-cetu na 6a3e rexnonoruu 6LoWPAN.

65. Crek mpotokosia 6LoWPN.

66. OBomonusa cranaaptoB IEEE 802.11 — rexnonorus WiFi.
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6. YueOHO-MeTOAMUYeCKOEe U MH(OPMAIUOHHOE OOecnedeHne JUCHUILTHHbI

6.1. OcHoBHas JUTEpPaTypa

1. [TmennunukoB A.I1., Mamukosa E.E., byaymue cetu. Yacts 1. yaeOHOE TI0-
cobue 2021r., 103cTp. http://elib.mtuci.ru/catalogue/download.php?book 1d=2357/

6.2. /lonosiHUTe/IbHASA JIUTEPATYypa

1. JIu I1. ApxuTtekTypa uHTepHeTa Bemel / mep. ¢ aur. M.A. Paiitmana. — M.:
JAMK Tlpecc, 2020. - 454 c.

2. Kopsiuko BL.II., Ilepenénkun [.A. [IporpamMmmMHO-KOH(PUTYpUpPYEMBIE CETH.
VYueOuuk a1 By30B. — M.: ['opsiuas nunust — Tenekom.2020. — 288 c.

3. Tonpamreitn b.C. MHpokoMMyHUKaIlMOHHbIE ceTh W cucteMbl. - CII0.:
BXB- ITerepOypr, 2019. — 208 c.

6.3. Ilepuoanyeckue u3ganus

1. XKypnansl «1eKTpOCBsI3b», «BecTHuk cBA3W», «llepBas Muis».

7. Illepevyensb pecypcoB HHPOPMALHOHHO-TEJICEKOMMYHHUKAIIMOHHOH CETH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCHUILTUHBI

1. OBC m3narenbcTBa «Jlanb»: http://www.e.lanbook.com/

2. OBC IPRbooks: http://iprbookshop.ru

3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU: https://elibrary.ru/

4. OB5C POLPRED.COM: https://polpred.com/

5. Poccuiickas rocygapctBennas ouonuoreka (PI'b): https://www.rsl.ru/

6. Poccuiickas nanmonansHas oubnuoreka (PHB): http:/nlr.ru/

7. ['ocymapcTBeHHass  MyOJM4YHAs  HAyYHO-TEXHHMUYECKas  OWONIHMOTeKa
(I'TIHTB): http:/ www.gpntb.ru/

8. [Ipe3uaentckas oubmmoreka: https://www.prlib.ru/

9. Poccuiickuit dboHa GyHIaMEHTAIBHBIX HUCCIIETOBAHUM:

https://podpiska.rfbr.ru/

10. Hudopmammonnas cucrema «Permament»: https://www.reglament.pro/

11. Hadopmammonnas cucrema «EqmHoe 0kHO gocTymna K 00pa3oBaTeIbHBIM
pecypcam»: http://window.edu.ru/

12.  Poccranmapr: http://www.gost.ru/

13. Caititr EBpomeiickoii opranu3anuu 1o cragaaptuzanuu  (ETSI):
http://www.etsi.org

14.  Caitt MexayHapOoIHOTO COr03a IEKTPOCBsI3n: http://www.itu.int
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8. IlepeyeHb NporpaMMHOro odecrne4eHus1 ¥ HHPOPMANMOHHBIX CIIPABOYHBIX
cucTemM

1. OC Astra Linux Common Edition pemu3z «Open» (cBoOOAHO
pacnpoctpansiemoe 110);
2. 7-Zip (cBoOoaHO pacupoctpansemoe [10);
Mozilla Firefox (cBo6omHO0 pacmipoctpansemoe [10);
Foxit Reader (cBo6oHO0 pacnpoctpansemoe [10);
Yandex Browser (cBo601HO pacnpoctpansiemoe [10);
VSCodium (cBoboano pacnpoctpansiemoe 110);
Pinta (cBoOoHO pacnpoctpansemoe 110);
Adobe Reader (cBo6oaHO pacnipoctpansiemoe [10);
LibreOffice (cBo6oano pacnpoctpansemoe [10).

WA R W

9. Onncanue MaTepPUATbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM JIJIsI
OCYIIIeCTBJICHUS 00Pa30BATEIbHOI0 MPOLECCA MO AUCIHUTIINHE

1. YuebHast  ayauTopus IS TPOBEACHHUS  JICKIIMOHHBIX  3aHATHA,
YKOMILUIEKTOBAaHHAS! MYJbTUMEAUNUHBIM MPOECKTOPOM, 3KPAHOM, KOMIIbIOTEPHBIM
obopynoBaHueM U yueOHOI Mebenbio (MapThl, Kadeapa MpenoaaBaTenis, J0CKa).

2. VYyebHas ayauTopus ISl MPOBEICHUS MPAKTUUYECKUX U JIA0OPATOPHBIX
3aHATUH, YKOMIUICKTOBAHHAS CHEIUATM3UPOBAHHON MEOENIbI0 W TEXHUYECKUMHU
cpencTBaMu OOYYEHHMs, CIyKallUMH JJIs MpeACTaBiIeHUs yuyeOHOM uHbOopMaluu U
OCHAILIEHHAS
MynsTunnekcop gocryna DAS-3216
Monem noctyna D-Link ADSL
[lepcoHanbHbIN KOMIBIOTEP (B KOMILJIEKTE MOHUTOP, MBIIIIb, KJIABHATypa)
[lepcoHanbHbIi KOMIBIOTEP ISl TIpenoaaBaresisi (B KOMIUIEKTE MOHHUTOpP, MBIIIb,
KJIaBHATYpa)

[Tepconanbublii KOMITBIOTED 1151 cepBepa PfSense

KomruiekT mpoekiimoHHoro o00py/0BaHusl (MHTEPAKTHUBHAS JOCKAa B KOMIUJIEKTE C
IIPOEKTOPOM)

Tenedonnble anmaparsl

HaGop nHCTpYMEHTOB J1J151 BBITIOJIHEHUSI KPOCCUPOBKHU

Ob6opynoanue nudpposoit ATC «Omera

O06opynoBaHre BOJOKOHHO-ONTUYECKOW pacnpeieieHHON CceTh BKJIovaromiee 2
pabounx mecta abonenta GPON u ES3528M

Tenesuzop TV LG 42RX4 RVA

ATC Panasonic.

3. YueOHast ayquTopus AJis MPOBEACHUS KOHCYIbTALNMA, TEKYIIETO0 KOHTPOJIS
Y IPOMEXKYTOYHOM aTTECTAIIMU, OCHAIICHHAS] KOMIIBIOTEPHOM TEXHUKOM.

4. [Tomenienue sl CaMOCTOSITENBHOM pabOThl O0YYalONIMXCs, OCHAIIEHHOE
KOMIIBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO TOJKIKOYEHUA K ceTu MHTepHer u
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELy
MTYCH u B aniekTpoHHO-0HOIM0TeYHYI0 cuctemy MTYCH.
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10. Meroauyeckne peKOMeHIANUN 00YYAIOIIUMCS 10 OCBOCHUIO JUCHUILTHHBI

B mpouecce u3yueHuss AMCHUIUIMHBI MPETYyCMOTPEHBI CIEAYIOUUE (OPMBI
KOHTPOJISI TIO OBJIAJICHUIO KOMIIETEHIUSMU: TEKYIIHM, MPOMEXYTOUYHBIM KOHTPOJIb
(9K3aMeH), KOHTPOJIb CAMOCTOSATEIBHON pabOThI 00YYaIOITIXCS.

Texyuuit KOHTPOJIb OCYIIECTBISIETCS B TEUEHHUE CEMECTpa B BHUAE YCTHOTO
ornpoca O0O0ydYaroIIMXCS Ha JIaOOpaTOPHBIX 3aHATHSX, B BUJAE NHCbMEHHBIX
IPOBEPOYHBIX pPaAbOT MO TEKyIIeMy Marepualy, a TakXe B BHUIE CETEBOTrO
TECTUPOBAHUSI B paMKaxX KOHTPOJBbHBIX TOYEK, MPOBOAUMBIX B COOTBETCTBHH C
rpadukamu  ydeOHOro Tmporecca. YCTHBIE OTBEThIl W THCHbMEHHBIE PadOTHI
oOydaromuxcsi oreHuBaroTcs. OIEHKH JOBOAATCA 10 OOydJarommxcsi. Pe3ynbTaTsl
TECTUPOBAHUS CYMMHUPYIOTCS C OaijamMu, MOJTYYeHHBIMH TIO0 OCTAJIbHBIM (hopmam
KOHTPOJIS, U BBICTABIISIIOTCS B DJIGKTPOHHBIE PEHTHHTOBBIE BEIOMOCTH.

[TpoMexyTOUHBII KOHTPOJbh OCYHIIECTBIACTCA B (popMe HK3aMeHa B KOHIIE
cemecTpa.

Kontponb camocTosiTenbHONM paboThl 00YyYarOIIUXCS OCYIIECTBISIETCS B
TeYeHue Bcero cemectpa. [IpemogaBaTenb CaMOCTOATENBHO OIpenessieT (OpMbI
KOHTPOJISI CAMOCTOSTEIbHON pabOTHI B 3aBUCUMOCTH OT COZEpKaHUs pa3/ieloB U TEM,
BBIHOCUMBIX Ha CaMOCTOSATEIbHOE H3yueHue. Takumu (popmMamMu MOTYT SIBISTHCS:
TECTUPOBAHUE, MPE3EHTAIIUU, KOHTPOJIbHBIE pa0oThI (1151 oOyvaromuxcst 3D0) u 1.1.
Pe3ynbTaThl KOHTPOJIS CaMOCTOSITENLHOW pa0OThl 00YYAIOLIUMXCSl YUUTHIBAIOTCS TIPU
OCYIIECTBICHUH MPOMEKYTOYHOTO KOHTPOJIS IO AUCIUTIIIMHE.

CamocrosiTenbHas pabdoTa SIBISETCA HEOThEMJIEMOM uacThio 00yuyeHus. Ha
3TOT BUJ paboThl 0TBOAUTCS 10 50% OT 00111€TO 00bEMa YacoB.

Ha camocrosiTensHoe n3ydeHne BBIHOCITCS 3a/1aHus, HAapaBJICHHbIC Ha!

- paboTy ¢ WHTErPUPOBAHHON cCpeAoil pa3paboOTKH, C DIECKTPOHHBIMHU
00pa3oBaTeNbHBIMH PECYpPCaMU;

- OBJIQJICHUE U 3aKPEIIEHUE OCHOBHOW TEPMHUHOJIOIMH 10 HANIPABJICHHUIO;

- paboTy €O cHeuuasbHOW JHUTEpaTypol Kak crocoOOM MpUOOIIEHUS K
MOCJIETHUM MUPOBBIM HAYYHBIM JIOCTHKEHHUSIM B TPOPECCUOHATILHOM cdepe;

- OCHOBHBIE MPUEMbI COCTABJICHHS] aHHOTALlUN W HanMcaHus pedepaTos.

CamocrosiTenbHasi paboTa MOXKET ObITh ayIUTOPHOMN (BBIMOJIHEHUE OTICIBHBIX
3a/IaHUI HA 3aHATHUSAX) U BHEAYTUTOPHOM.

J171s1 BBITIOJTHEHUSI CAMOCTOSTEILHON paOOThl HCIIOJIB3YIOTCS:

1. YueOHuku u yuyeOHble mocoOusl.

2. MynbTuMeaniiHble cpeacTBa: pabora B ceTu VHTepHET (MCMONb30BaHHE
oOydJaromux TmporpaMM H YYEOHBIX CaWTOB, OAJIEKTPOHHBIX 00pa30BaTEIHHBIX
pPECYpPCOB).

CamocTosaTenbHas paboTa 00y4yaronmxcs Mo JUCHUIUIMHE BKIIIOYAET:

- IIpopaboTKy NEKIMOHHOTO MaTepHala, a TaKKe MaTepuana, u3y4aeMoro Ha
MPAKTUYECKUX 3aHATUSIX;

- [loaroToBKy K J1abopaTOpHBIM paboTaM (K JOMYCKY U 3aIlUTE);

- IloaroroBka 3K3aMeHy.

Mertonuueckue ykazaHus 1O Ja00OpaTOPHOMY MPAKTUKYMY HUMEIOTCS B
OMOJIMOTEKe, a TAKXKE IOCTYITHBI 00YYaIOIIUMCS B 3JIEKTPOHHOM BHJIE.
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JIncr akryanusanuu pado4yeid NporpaMMbl U CHUAIIINHBI
«byayumue cern»
Hanpagsnenue: 11.03.02 UHpoKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U
Hamnpasnennocts (mpoduis): MHGOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETH

®opma o0yuenusi: Ounas, 3a0uHasi. Paboyas nporpamma neicTByeT 6€3 n3MEHEHU M.

PazpaboTunk (u): k.T.H. Masauuenko B.B.
Pabouast mporpamma nepecmoTpeHa u ojioopeHa Ha 3acenanuu kageapsr MKull/l,

npotokod Ne 7 ot 28 aBrycra 2022 roaa
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