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1. Ilen ocBOEHMS UCHMIIIMHBI

[lenb ocBOEHUS MUCHMIUIMHBI CTYAEHTaMHU IIPEAYyCMAaTPUBAET OBJAJCHUE 3HAHUM M HAaBBIKOB B
o0acTi co3aaHus MH(POPMAILIMOHHBIX PECYPCOB INIOOANBHBIX CEeTeH, CPEACTB TECTUPOBAHUS CUCTEM Ha
COOTBETCTBUE CTaHAApPTaM M HMCXOIHBIM TpeOOBaHMAM; B OOJACTH YHPABICHUS MPOCKTAMHU CO3JAHHS
UH(POPMALIMOHHBIX CHCTEM; B 00JacTH Pa3BEPTBHIBAHUS M NMPUMEHEHHs IPOrpaMMHOI0 O0OecreueHUs
UHPOPMALIMOHHBIX CHUCTEM C ONOpPOW HAa NPUHIMIBI PabOThl COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH; a TaK)Ke HCIOJb30BAHUS BO3MOXKHOCTEH ceTel M cucTeM Iepegadyd MHGOpManuu Ajs
pemieHns 3a1a4 cBoe Npo(ecCHOHAIBHONW NESITEIBHOCTH; a TAaKXKe OCYLIECTBICHHE NPAaKTUYECKOH
HOJArOTOBKH OOYYarOUIMXCSl IOCPEICTBOM BBINOJIHEHUS OINpPENEIEHHBIX BHIOB PadOT, CBS3aHHBIX C
Oyaymeld mpodeccHOHANbHON eSITEeNbHOCTBIO M HAaNpaBICHHBIX Ha (OPMHUPOBAHUE, 3aKpeIUICHUE,
pa3sBUTHE MPAKTUYECKUX HABBIKOB U KOMIIETEHIIMN 1O IPOQHIII0 00pa30BaTeIbHON MPOTrPaMMBD».

2. MecTto nucunniimubl B ctpykrype OIl

JlucuumuimHa OTHOCUTCS K 0053aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBI.

CryneHT, NOpUCTYNAOUMH K M3YYEHHUIO JUCLMIUIMHBL, JOJDKEH BIAJETh CIEIYIOLUMU
TUCHUTUTMHAME: «APXHUTEKTypa BBIYUCIUTEIBHBIX CHCTEM», «MaremaTHueckasi JOTHMKa W TEOpHs
QJITOPUTMOBY.

Jl1s ocBO€HUS JaHHOW JUCLHMITIIMHBI 00yYarOLUICS TO0JKEH:

3HATh: OCHOBBI APXUTEKTYPbl BBIYUCIUTEIbHBIX CETEH, TEOPUIO PA3BETBISIOIINXCS U UKINYECKUX
QITOPUTMOB.

YMETh: aHAJIM3UPOBaTh M KJIACCU(PHUUHUPOBATH AITOPUTMUYECKHUE CXEMbl, CTPOUTH Ipad-cxemy
ITOpHUTMA.

UMETb: MPAKTUYECKUH OIBIT COCTaBJIEHUS cxeM (rpaduuyeckux MoJeneil), ONMUCHIBAIOIINX
QITOPUTMBI WK TIpo1iecchl / IMeTh HaBBIKK: IPEICTABICHHUS AITOPUTMOB B BHJIE TPadoB.

3. IlllanupyemMble pe3yJbTAThbl 00y4eHHUsI 110 TUCHHILIHHE

3.1. Komnerenuuu, ¢OpMUPOBAHMIO KOTOPBIX CHOCOOCTBYeT THCHMIUIMHA  (CO2IACHO
mampuye coomeemcmeus kKomnemenyuii u cocmasaarowux OIl)

[Tpy OCBOCHMYU TUCIHMILIMHBI (YOPMUPYIOTCS CIIEAYIONIHE KOMIIETeHIIUU B cOOTBeTCTBUH ¢ PI'OC
BO no naHHOMy HampaBJIeHUIO MOJTOTOBKH:

a) yausepcaibHble (YK):

He onpeoeieHbvl

0) obmenpodeccuonanpubie (OIIK):

OIIK-3: cnocoben k paspabomke aneopummuyeckux U HPOSPAMMHBIX peuleHull 6 obracmu
CUCMEMHO20 U  NPUKIAOHO20  NPOCPAMMUPOGAHUS, — MAMEMAMUYECKUX, UHDOPMAYUOHHBIX U
UMUMAYUOHHBIX — MoOenell,  CO30aHUul0  UHQPOPMAYUOHHLIX — pecypco8  2l00anbHuIX — cemell,
006pazo6amenbHO20 KOHMeEHmMa, NPUKIAOHBIX 6a3 OAHHBIX, MECMO8 U CPeOCme MeCmMUupPO8aHus CUCmem u
cpeodcme Ha coomeemcmeaue CmaHoOapmam U UCXOOHbIM MpedOBaAHUAM.

OIIK-6: cnocoben nonumams npuHyunsl pabomsl COEPEMEHHBIX UHQOPMAYUOHHBIX MEXHOIO2UN U
UCNONIb308aMb UX O/ peUeHUs 3a0ay NPoPecCUOHATbHOU OessmeNbHOCTU.

B) npodeccronanbubie (I1K):

HE ONpeeIeHbI

3.2. [lepevyens NJIAHUPYEMBIX Pe3yJILTATOB OOy4YeHUs] MO JUCIHUILUIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH I0CTHKeHHsA GOopMUPYeMbIX KOMIeTeHIH i

B pesynbrare 0CBOCHUS TUCIUILTMHBI 00YYaIONIHIACS JOIDKEH:

3HaTh:
® TEOPETUYECKHE OCHOBBI APXUTEKTYPHOM M CHUCTEMOTEXHHUYECKOW OpraHU3alMM BBIYMCIUTEIbHBIX

cereit, moctpoenust cereBbix mpotokosios (OITK-3, OTIK-6);



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
02.03.02 dynnamenTanbHas nHGOPMATUKA U HH(POPMAITMOHHBIE TEXHOIOTUN
(OyHnnameHTanpHas HHGOpMaTHKa U HHPOPMAIIMOHHBIE TEXHOJIOTHUH )

KIIACCU(UKALIMIO, ApXUTEKTYpPy U CTaHIapThl WH(OPMAIMOHHO-BEMUCIUTENbHBIX ceTeit (OITK-3,
OIIK-6);
STAJIOHHYO MOJICIIb B3aUMOCBSI3H OTKpPBIThIX cucteM (OITK-3, OITK-6);
NPUHIUIIBI  OpPraHU3allid W aJMUHHUCTPUPOBAHUS JIOKAIBHBIX M KOPIOPATUBHBIX CETEH;
(bYHKIMOHATIBHBIC YCTPOMCTBA BRIYHCIUTENbHBIX ceTeil (OITK-3, OITK-6);
koHIenuy u Texnonoruu cereit 6yxymero (OIIK-3, OIIK-6)
YMers:
BBHIOMpPATh, KOMIUIEKCUPOBATh U  OKCILUTyaTUPOBATh MPOrpPaMMHO—AIApaTHBIE CpPEJICTBA B
co3aBaeMbIX ceTeBbiX cTpykTypax (OITK-3, OITK-6);
NPUMEHSATh CHCTEMBI Mepeaun HHPOpMAIMK B COOTBETCTBHHU ¢ uX HazHadenuem (OIIK-3, OIIK-6)
Wwmets npakTuyeckuii onbIT/MIMeTh HaBBIKH:
pabotsl ¢ cucremamu ynpasienus cetsmu (OI1K-3, OITK-6);
paspaboTyrka u aaMuHKCTpaTopa nepenaun qanusix (OI1K-3, OTIK-6);
paboTsl co crennanbHbiMu ceTssmMu (OITK-3, OITK-6);

aHalIn3a OCHOBHBIX XAapaKTCPUCTHK H BO3MOKHOCTEN TCJIICKOMMYHHUKAITUOHHBIX CHUCTCM (OHK'3,
OITK-6)

4. O0beM U coiepKaHMe TN CHUTITIHHBI
OOBbeM TUCIMILIMHBI COCTABIACT / 7 3a4ETHBIX eIuHHuII (252 aKaJeMUYeCKHX Jaca).

4.1. Conep:kaHue AUCHUIVIMHBI MO pasaejaM (TeMaM), COOTHECEHHOe ¢ BHJIAMH H

TPYAOEMKOCTBHIO 3aHATHIl JICKIIUOHHO-CEMUHAPCKOI'0 THIIA

OO0beM MHOM KOHTaKTHOU pa6OTLI U CaMOCTOSITEIIbHOMN paGOTLI 06yqalomeroc51 10 AUCHUIIIIMHE

yKa3aH B yueOHOM IUTaHe 00pa30BaTEIHLHOM MPOTPAMMBEI.

Bunsl 3ansaTHii, ux o0bem DOPMBI TEKYIIErO
(B ak.gacax, o 04HOI1 hopme
= oBysens) KOHTPOJIS yCIIEBAEMOCTH (110
No 3 04HOI hopme 00yUeH s )
i Paznenst (TeMsr) S
(D]
JUCIHUIIIINHBI @) 3ansaTus 3ansaTus DOPMBI TIPOMEIKYTOUHOT
JICKITHOHHOTI'O CEMHHAPCKOTO
THIIQ THIIA arrecrainun
OOmye NpUHLMIBI, apXUTEKTypa H
cramaprusaums cereid.  basosad
1 sap H N 3 2 - TectupoBanue
STaJIOHHAsi MOAEb B3aUMOACHCTBUSA
OTKpBITBIX cucteM (OSI).
CeTeBble  XapaKTEPUCTHKH, JUHHA
. CTpyKTypHO-CXeMaTH4yecKast
2 cBs3u.  Kinaccubwkanms — nuHmAd | 3 2 -
BU3yaITU3aLHs
CBSI3H.
OcHoBHOE o0opyznoBaHue, 4 nabop. | IIpomexxyTouHBbIi 3a4€T
3 NpUMeHsieMoe  JUIsi  TOCTpOoeHHs | 3 2 3aasaTHe | CTPYKTypHO-CXeMaTHIeCcKas
ceTel. (I1IT) BHU3yaJIU3aLMS
Cpena nepeaayn JaHHBIX.
4 CrannapTel CeTeBBIX cpeA mepenaun | 3 2 - TectupoBanue
JIAHHBIX.
Crpykrypa makera. CranmapTtsl
5 PYKTYP APTEL | 3 2 - TecrupoBanue
COIJIAIIEHHSI U PEKOMEH/IALHH.




OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
02.03.02 dynnamenTanbHas nHGOPMATUKA U HH(POPMAITMOHHBIE TEXHOIOTUN
(OyHnnameHTanpHas HHGOpMaTHKa U HHPOPMAIIMOHHBIE TEXHOJIOTHUH )

Bunpl 3aHgTHii, UX 00bEM
(B ak.4acax, mo ouHOH popme

@OpMBI TEKYILETO
KOHTpOJISL yCIIEBAEMOCTH (110

= 00y4eHHs) .
r{\}’cl_; Paszens (Temb) g 04HOM hopme 0OydeHus)
JUCHUIIIINHBI O 3aHsATus 3aHaTus do PMBI IPOMESKYTOHUH o
JICKOHUOHHOI'O CEMUHApCKOTro
THIIA THIIa arrecTaiunn
Crex mporokonos TCP/IP. RFC 9293
Transmission  Control  Protocol 4 nabop. | IIpomexyTOouHbIH 3a4ET
6 (TCP). TIpoTOKOJBI TPAaHCIOPTHOTO | 3 2 3aHATHE CTpyKTypHO-CXeMaTHUYECKas
ypoBass TCP wm UDP. Ilpunnmmst (I1IT) BH3YaJTH3aIHS
MapuipyTusanuu B IP-ceTsx.
YpoBeHb TPUIIOKEHUH. YPOBEHb TectupoBanue
7 MIPEACTABICHUM. CeancoBbiii | 3 2 - CTpyKTypHO-CXeMaTHUECKas
ypoBeHb. TpaHCHOPTHBIN YPOBEHB. BHU3yaJIU3aLIMs
[IpoTokombl, Hepapxusi IPOTOKOJIOB 4 mabop. | IIpomexxyTouHBIH 3a9€T
8 W PEKUMBI UX PaObOTHI: coequHEHHE, | 3 2 3aHaTHe | CTpyKTypHO-CXeMaTH4ecKas
nepejiada JaHHbIX, pa3beIMHEHUE. (I11T) BHU3yaJIu3aLus
Cucrema DNS. Pexumsr DHCP. 4 mabop. | IIpomexxyTouHBIi 3a9€T
9 Anroputm JTUHAMHYECKOTO | 3 2 3aasaTre | CTpyKTypHO-CXeMaTHIecKast
Ha3HAYCHHUs aJIPECOB (I1IT) BHU3YJIU3ALMS
OCHOBBl ~ yNpaBl€HUSI CETBIO U 4 mabop. | IIpomexxyTouHBIi 3a9€T
10 BpemeHeM ceTu. CXeMbl yJaieHHoro | 3 4 3aasaTre | CTpyKTypHO-CXeMaTHIecKast
JIOCTYTIA, CETEBbIC CITYIKOBI. (I1IT) BH3YJIU3ALMS
11 becnipoBogHass nmepenada JJaHHBIX. 3 5 ) Yece
THmbI CIyTHUKOBBIX CHCTEM.
JlokanbHble BBIYMCIMTENIBHBIE CETH
JIBC/LAN. IIpoTOKOJBI W METOJbI
JIOCTyIla K Iepelarlleld cpere B 4 nabop. | [IpomexxyTouHBIH 3a4€T
12 JIBC. CereBoe obopynosanue JIBC. | 3 4 3aHATHE | CTpYKTYpHO-CXEMaTH4eCcKas
[Iporpammuoe obecneuenne JIBC. (T117) BU3yaTH3aIus
BupryansHas JIOKQJIbHAs
BbluncauTenpHas cetb VLAN.
13 [lepconanbubie cetn PAN. 3 2 - TectupoBanue
14 OgsepineitHas CeTh (Overlay 3 5 i CTpyKTypHO-CXeMaTHIECKas
Network). BU3yaJIH3aIIUs
CeteBble TEXHOJIOTUH 00pabOTKH H 8 mabop. | [IpomexyTouHbIi 3a4ET
15 XpaHeHus1  JaHHbIX. TexHomorus | 3 2 3aHaTHe | CTpyKTypHO-CXeMaTHYeCKast
ceteBoii Buptyanuzannu VXLAN. (I1IT) BU3yaJIM3aLMs
16 I'moGanpHble W WHPOPMAIIMOHHO- 3 5 i CTpyKTypHO-CXeMaTHYeCKas
BBIYMCIIUTEIIbHBIE CETH. BH3YaJIU3aLHS
HWroro: 36 32 3ader ¢ OLEHKOH
CewmeiicTBa CTaHIApTOB IEepenadu 4 mabop. | IIpomexxyTouHBIHi 3a4€T
17 nmanueix B ceTsax IEEE 802.x, IEEE | 4 1 3aHATHE CTpyKTypHO-CXeMaTHIECKas
1902.x. Crangaptel IEEE 802.11. (I1IT) BHU3YyaJIU3alUs
. 2 nabop. | IIpomexxyTouHbIi 3a4€T
18 T'ereporenmbie  CeTH:  TEXHONIOMHH 1 3aHATHE CTpyKTypHO-CXeMaTH4YeCKas
HetNet. becripoBoanas ad-hoc-ceTs.
(I1IT) BHU3yaJIU3aLMS
4 nabop. | IIpomexxyTouHbIi 3a4€T
19 Suencras Tononorus (mesh-ceTs). 2 3aHaTHe | CTpyKTypHO-CXEMaTH4ecKas
(I1IT) BH3YJIM3ALIMS
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Bunpl 3aHgTHii, UX 00bEM
(B ak.4acax, mo ouHOH popme

@OpMBI TEKYILETO

o KOHTPOJIS yCIIEBAEMOCTH (1o
=
No 3 0byaerns) 04HOH (hopMe 00yUeHHsT)
i Paznensr (TeMbl) S
(]
JUCHUIIIINHBI O 3aHsATus 3aHaTus do PMBI IPOMESKYTOHUH o
JICKOHUOHHOI'O CEMUHApCKOTro
THIIA THIIa arrecTaiunn
20 Konnermust Network 2030. 2 - Occe
21 Web 3.0. 4 2 - Dcce
22 [apaueiin. 4 2 - Occe
. 4 mabop. | IIpomexxyTouHBIi 3a9€T
CemanTnueckass mayTHHa (semantic
23 web) 4 2 3aHaTHe | CTpyKTypHO-CXeMaTH4ecKas
' (I11T) BH3YaJIH3aIHs
Bynymme cern. OO1uie TpUHIUIB 1
24 CTaHJIApPTHU3alUsA TEeXHOJorui cetn | 4 1 - Dcce
Oyayuiero.
Cetn  ciemylomero  MOKOJEHUS
25 4 1 - TectupoBanue
(NGN) n o6opynoBanne NGN. P
26 MertaBceneHHnas (metaverse). 4 2 - CobecenoBanue
OcHOBBI TEOPUU CETEBOr0
27 P 4 2 - Dece
ncuucierus (NC).
CeHcopHble  OecTIpOBOIHBIE  CETH
28 WSN. TIlIporokonsl u TtexHonoruu | 4 2 - TectupoBanune
nepeaaun gaHasix WSN.
. 4 nabop. | IIpomexxyTouHBbIi 3a4€T
Cerun MOOWIIbHOU CBSI3U c
29 N 4 2 3aHATHE | CTpYKTYpHO-CXEMaTH4eCKas
BUPTYyaJIM3alHei CETEBBIX PECYPCOB.
(I1IT) BH3YAJIM3ALMS
Ceru Unrepnera Bemeir (IoT). . N
p HI (IoT) 2nabop. | [IpomexxyTouHslii 3a4€T
Oobmue HPUHIIMIIBI "
30 .| 4 2 3asTie | CTpyKTypHO-CXeMaTHUecKast
CTaHJapTH3ALUS TEXHOJIOTUH
(I1T) BH3YaJTH3aIHS
nepenayu gaHHbix B [oT.
N N 2 mabop. | IIpomexxyTouHbIi 3a4€T
Be6 Bemeit (WoT). KorHutuBHBIN p p Y
31 N 4 2 3aHATHE | CTpYKTYypHO-CXEMaTHYeCKas
Nurepuer Bemeit (CloT).
(I1IT) BH3YAJIM3ALMS
IIpaktnueckas  peamumsanms  IoT. 2nabop. IIpomexxyTOUHBIHN 3a4€T
32 WndopmanmonHas OezomacHocTh | 4 2 3aHATHE | CTpYKTYpHO-CXEMaTH4eCcKas
loT. (I1IT) BH3YaJIH3aIHs
MexMaluHHbIe KOMMYHHKAIIAN
M2M.  KoMMyHUKallMd  MaJjoro 2 mabop. | IIpomexxyTouHbIi 3a4€T
33 paaunyca neicTBHS NFC. | 4 2 3aHaTHE | CTpYKTYypHO-CXEMaTHYecKas
PagmouacrotHass ~ wmaeHTHQUKAIHS (IIT) BU3yaJIU3aLMs
RFID.
[IporpaMMHO-KOHGUTYpUPYEMBI
34 porp O-KOH(UIypHpyeMbIe 4 2 - TectupoBanme
cet SDN
35 CeTH OIITHYECKNAX COEeINHEHNNA 4 2 - TectupoBanme
HUroro: 28 28 SK3amen
Hroro no nucuuIuiMye: 70 66

4.2. Pa3BepHyTO€ ONMCAHHE COAeP:KAHMS AUCHUILUINHBI M0 pa3iejam (TeMam)
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Tema 1 O0mme NPUHIUNBI, APXUTEKTYPa M CTaHAapTu3anus cereii. ba3zoBas 3TajioHHasn
Mo/1eJIb B3auMoIeiicTBHS OTKPBITHIX cucteM (OSI).

OcHosHbIe NOHAMUS KOMNbIOMEPHBIX cemell. Buovl cemeil. Apxumekmypa cemeii: 00HOPAH208bIe,
Kauenm-cepsep, eubpuonvie cemu. Cnocobvl opeanuzayuu u nepeoadu OauHwvix. Dusuueckas cemb.
Jloeuueckass  cemo.  Hepapxuuweckas  mooenv — medxccemesoeo  e3aumooelicmeus.  OCHOBHOL,
pacnpeoenrumenbHulil YPOSHU U YPOBEHb OOCMYNA.

baszosvie u kombdbuHuposannvie mononocuu cemetl. Buder mononocuii. ¢usuyeckas, no2uyecKasl.
baszosvie mononocuu cemeii: [luna, 3e30a, Koavyo. Kombunuposannvie mononozuu: 3eesoa-Illuna,
3se30a-Koavyo, /[sotinoe koavyo. Cmewannvie monoaozuu: Comosas (Aueucmas), /lepeso.

Cnpasounas mooensv gzaumooeticmaus omxpvimoix cucmem OSI/UCO («cemuyposnesasn» mooens
Osl).

T'OCT 29099-91 Mesceocyoapcmeennviti Cmanoapm Cemu  8blyUCIUMENbHBIE JOKAIbHBIE.
Tepmunvl u onpedenenus. Local area networks. Terms and definitions; 'OCT 24402-88 Teneobpabomka
OAHHBIX U 8blYUCTUMENbHbIE cemu. Tepmunbl u onpeodenenus.

Tema 2 CeTeBble XapaKTepUCTUKH, JIMHUM cBs3u. Kinaccudukauus JUHUIH CBA3HU.

Tenemamuyeckue ycnyeu ceaszu. Jlunuu u xananvt ceazu. CueHanvl u Kooupogarue ungopmayuu 8
aunuaAx ceasu. Yacmommuoe, cnexmpanbHoe U 6peMeHHOe MYIbMUNIeKCUposanue npu nepeoave
ungopmayuu no aunusm ceasu. Ilonvzosamenvcekue u npukiaouvie QYHKYUU C8A3U 8 CeMaAX: IMYIAYUA
mepmMuHaia u padooma ¢ YOANeHHbIM KOMNbIOMEPOM, nepeoaua OAaHHbIX, 3anycK NpocSpamMm Ha
YOanieHHOM KOMHnbvlomepe, 8600 OAHHBIX, (opMuposanue 3anpocos K OAHHbIM, YOAIeHHAs NAKemHAs
3aepy3Ka OAHHbIX, COBMECMHOe UCNOIb308AHUE PEecypco8, COBMECMHOe UCNONb308aAHUE OAHHBIX,
OmMNpaska coooujenull 31eKmpoHHOU noumul (email), c653b ¢ Opy2umMuU ONEPAYUOHHBIMU CUCTNIEMAMU.

Cea3b menegonnvix cemeii yepez Mnmepnem. Cmanoapmuol na ochose npomokoaa SIP. Cemu IP-
meneponuu. Eounas cemo snekmpocssnzu PO.

Tema 3 OcHoBHOe 000pyi0BaHHe, IPHMEHsEMOE JIsl IOCTPOCHHS CeTel.

Annapamnoe obecneuenue 6 ¢uzuueckou cemu. Adanmepwvi. Cemesvie adanmepvl. Tunvl u
@yHKyuu cemesvix adanmepos. Ycmpoiicmea pacwupenus cemel: kiaccuguxayus. Kommymamopei,
Mocmuvi,  Mapwpymuzamopwvi,  Llno3vl,  Mynsmunaexcopbl. Yempoucmea — mesrccemesozo
e3aumooeticmaus cemei: kiaccuguxayus. Iloemopumenu. Pempanciamopwsi. Mooewsi. Cepsepul
(¢aiinosvie cepsepvl, cepeepvl umeH, cepéepvl npunodceHull, cepeepvl newamu). Xocmol. OpenFlow-
KOHMPOJLIepbi.

Tema 4 Cpena nepenaun 1anHbIX. CTaHIAPTHI CETEBBIX CPe MepPeAavH JAHHBIX.

Qusuueckas cpeda nepedavu Oaunvix. Kabenvnwvie cpedvl nepedauu oanuwvlx. KoakcuanvHolil
Kabenv. Bumasa napa, xamezopuu u cneyugpuxayuu eumoti napvl. OnmogoiokoHHull Kabenb. Buowi
onmuueckozo kabensn. bBecnposoonvie cpedwvr nepedauu oamnvix 6 JIBC. Paouogonnvi, MUKpo8oHbl,
ungpakpacuas cpeoa. Yacmommuwiii ouanazou cpeo nepedayu OAHHbIX.

Texnonoeus Ethernet, Fast Ethernet, Gigabit Ethernet. Cmanoapmur IEEE 802.3, MAC-adpec;
aneopumm pacno3Hasanus KOLIUUL, 6peMs OB0UHO20 000poma; O02PAHUYEHUs HAKIAobleaemvle Hd
cemu ocHosanHvle Ha mexrHonozuu Ethernet. Ocobennocmu guszuueckoeo ypoeus 6 cemsix Fast Ethernet,
cmanoapmel IEEE 802.3u, kxommymupyemsiti Fast Ethernet, ocpanuuenus Haxnadvigaemvie HA cemu
ocnosanHble Ha mexnonoeuu Fast Ethernet, eueanmckue kaopul, Kaopbl «OOIMYHBLY, KAOPbL-KAPIUKU.

Ocobennocmu ¢husuueckoeo yposus 6 cemsx Gigabit Ethernet; cmanoapmur IEEE 802.3ab|z;
02paHuyeHus, Hakiaovieaemvle HA cemu, OCHo8amHvle Ha mexHonocuu Gigabit  Ethernet,
wupoxosewamenvuwvili wimopm. Texnonoeuu ARCnet, Token Ring. Mapkepuwviti memoo odocmyna K
pazoensemoti cpede, opmamol kaopos Token Ring, gusuueckuii yposenv mexuonocuu Token Ring.
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Texnonoeuu FDDI, 100VG — AnyLAN, mapkepHvlti Memoo 0ocmyna K pazoensemotu cpeoe, hopmamol
kaopoe FDDI — @usuueckuti yposenv mexnonroeuu FDDI.  Cozoanue cemu 100VG-AnyLAN;
ocobennHocmu memooa oocmyna K pazoensemou cpede 6 cemu 100VG-AnyLAN; ycroeus
coemecmumocmu cemu 100VG-AnyLAN ¢ cemamu Token Ring u Ethernet. Texnonoeuu WI-FI 802.11,
WiMax 802.16. Hcnonv3yemvle uacmomol, WupOKONOIOCHbIU OOCIYN.

Tema 5 Crpykrypa nakera. CTaHaapThl, COrVIalIeHUs] U PeKOMEHIalMH.

IHpunyuner nepedauu ungopmayuu no cemu. Hasnauenue u munvl uHOpMayuoHHbIX NAKEMOS,
cmpykmypa nakemos. Tunuunas cmpykmypa nakema: cmapmosdas KomMouxnayus 6umoe uiu npeamoyua,
cemegoll aopec (udeHmuguxkamop) npuHumMaowe20 aboHeHma, cemesol aopec (UdeHMmu@durkamop)
nepeoarouieco aboneHma, CiydxceOHas ungopmayus, OawHvle (nojie OAHHBIX) KOHMPOJbHAS CYMMA
nakema, cmonosas komounayusi. Tepmumnwl «naxkemy (packet) u «kadpy» (frame). Huxancynayus u
O0eKancynsiyusi NaKemoa.

Tema 6 Crexk mnpotokosoB TCP/IP. RFC 9293 Transmission Control Protocol (TCP).
IIporoxouasl TpancnoptHoro yposass TCP u UDP. lIpunuunsl mapupyruszauuu B IP-cersx.

Cmex npomoxonoge TCP/IP. [Ipomoxon cemesozo ypoens IP. [Ipunyunvl mpancnopmuposanus
unghopmayuu npu nomowu npomoxoaa IP. Adopecayus, noocemu, macku. Ilpomokonst mpancnopmmnoz2o
yposus — TCP, UDP, ICMP. Ocobennocmu pabomur npomokona TCP. Tunvl adpecos cmexa TCP/IP.
Jlokanvnvie u cemesvie IP-adpeca. llpeobpazosanue adpecos. [omennvie umena. opmam IP-adpeca.
Knaccor  IP-aopecos. Ocobvie 1P-adpeca. Hcnonvzosanue macox npu IP-adpecayuu. Ilopsaook
Hazuauenus IP-adpecos. Hasnauenue aopecoé asmonommou cemu. L{enmpanuzosannoe pacnpeoenenue
aopecos. Aopecayusi u mexuonozusi CIDR. Omobpasicenue IP-adpecoé na nokanvhvie adpeca. TCP/IP-
aopecayus. Cmpykmypa adpeca. Kongueypuposanue IP-adpecos.

IIpomoxonvt mpancnopmuozo ypoeusa TCP u UDP. I[lopmul u cokemul. Mynomuniexcupogarue u
Odemynomunnexcuposanue npomokona UDP mua ocnose coxemos. Ilpomoxon UDP u UDP-
oetimazpammol. Paboma npomoxona UDP na xocme-omnpageumene. 3azonoeox UDP. IIpomokon TCP u
TCP-ceemenmul. [lemynomunnexcuposanue npomokoara TCP Hna ocnoge coedunenuti. Peanusayus
Memooa ckonv3awe2o okua 6 npomokone TCP.

Tema 7 YpoBeHr mnpuioxkeHuil. YpoBeHb mnpexacrabBjieHnil. CeaHCOBBII  YpOBeHb.
TpaHcHOPTHBIN YPOBEHb.

Cmanoapmuule cmexku KoMMyHuxkayuouusix npomoxonos. Cmex TCP/IP, OSI, IPX/SPX, NetBEUL
Hcmounuku cmanoapmos KOMMYHUKAYUOHHBIX NPOMOKON08, HA3HAYEHUEe NPOMOKOI08 KOMNbIOMEPHbIX
cemeli, NOHAMUe CMeKa NPOMOKOJI08, PA3HOBUOHOCMU CINEK08 NPOMOKOJI08, C853b CMeKd NPOMOKOI08 U
Jlocuyeckol mooenu nepeoauu uumgopmayuu 6 cemu, cmek npomoxonos OSI. Cmex npomokora
NetBIOS/SMB, cmex npomoxonoe IPX/SPX, kaop NetBIOS, npomokon IPX, kaop IPX, npomokon SPX,
SPX — naxem, npomoxonvrt SMB, NCP, SAP.

Tema 8 IIpoTokoJibl, HEpapXHus MPOTOKOJI0B M PeKUMBbI HX Pad0ThI: COeMHEHHUE, Nepeaaya
JAHHBIX, pa3beIHHEHHe.

Yposuu npomokonos nepedauu oanmeix u ux cmpykmypa. I[Ipomoxonvl KOMMYHUKAYUOHHbIE U
npomoxoavl aymenmugurxayuu. [Ipomokonvl npuxiaouvie, ceancosvie U npoOmMoKOJbl NPeoCmasieHus.
Qu3uueckuil, KAHATbHBIU, CEMeBOU U MPAHCNOPMHLBIL Npomokroavl. Pacnpedenenue npomoxonoe no
yposHam mooenu OSI. Ilpuxnaownoti yposenv (BGP, DHCP(v6), DNS, FTP, HTTP, HTTPS, IMAP, IRC,
LDAP, POP, PTP, ONC/RPC, RTP, RTSP, RIP, SIP, SMTP, SNMP, SSH, Telnet, TLS/SSL, XMPP u
op.). Tpancnopmuoui yposenv (TCP, UDP, DCCP, SCTP, RSVP, QUIC u 0p.). Unmeprem-yposeHs
(IPv4/v6, ICMP(v6), NDP, ECN, IGMP, IPsec u 0p.). Kananvuwiii ypogenw (Tunnels, PPP, MAC u op.).
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@yuxyuu npomoxona |P, cmpyxmypa |P — nakema, |P — adpec, mabauyvt mapupymuzayuu 1Pv4,
IPV6. Knaccosas / 6ecknaccosas adpecayus. Knaccwl adpecos. Tabauya xnaccoe adpecos. Macka
noocemu. becxknaccosas adpecayus. Ilpocmpancmeo umén aopecos. Ilpeuxc

Tema 9 Cucrema DNS. Pe:xkumbl DHCP. AJiroputMm 1TMHAMUY€CKOT0 HA3HAYEHUS A/IPeCcOB.

Hepapxuueckas u pacnpeodenenHas cucmema UMEHOBAHUSI KOMNbIOMEPOS, CAYHCO U Opyaux
pecypcos 8 Hnmepueme unu opyeux |P-cemsx. Cucmema DNS. Ilnockue u uepapxuueckue cumeonbHble
umena. OCHOBHble NPOCMPAHCMBA UMEH: Uuepapxusi 0OMeHHbIX uMeH u npocmparcmea IP-adpecos.
Cucmema 0OMEHHBIX UMEH, CepBepbl OOMEHHBIX UMEH, 3ACTYHCUsaouull 0ogepus cepsep umeH. Peecmp
00MEHO8 BePXHEe20 YPOBHA, pecucmpayus u oerecuposanue umeHn. Haubonee pacnpocmpanenuvie munoi
3anuceti, xpanawuxcs 6 6aze oannvix DNS. I[Ipomoxon paspewenus adpecos. IIlpomokon Proxy-ARP.
Cxema pabomwi DNS. Obpamnas 30na.

Ilpomoxkon ynpasnenus cemoro DHCP (Dynamic Host Configuration Protocol). Cryoxcoer DHCP
onst pabomwvr no npomoxoay |Pv4, 1Pv6, DHCPV6. DHCP-cepsepvl. Ancopumm ounamuueckozo
HazHayeHuss aopecos. Cnocobvl obecneuenuss Haoexcnocmu DHCP: nepuoouueckoe ob6HOGNeHUe,
NOBMOPHOeE CEA3bI8AHUEe, OMPAOOMKA OMKA3A.

Tema 10 OcHoBBI ynpaBJieHUsI CeTbI0 M BpeMeHeM ceTH. CxeMbl yaJIeHHOI0 10CTYIA,
ceTeBble CJOYKOBbI.

Cemesoe ynpaenenue 6 IP-cemsax. Memoovl ynpaenenuss oOMeHOM 6 JOKANbHBIX CEemsxX:
YeHMPanu308aHuvie U OeyeHmpaiu308anHvie Memoobvl, 0emepMUHUPOBAHHbIe U CAYYaliHble Memoobl.
Memoowl ynpaénenus obmeHom 6 cemsax C pAa3HOU MONoJo2ueu, uUx O0OCMOUHCMEA U HeOOCMAamKU.
Knueumsot yoanennoeo docmyna. Tunvl kiueHmos u aboneHmMcKux okonuanutl. Mynvmuniexcuposatue
ungopmayuu Ha adbonenmckom oxowdanuu. Cmpykmypa naxkema OAHHBIX. 3A20]1080K naxkema, noie
OaHHLIX nakema, KOHeUHOe Ynpaensawwee Nnole nakema (3axnoyeHue, mpetinep). Hcnonvsoganue
npomokona Proxy-ARP npu opeanusayuu yoanennoco oocmyna. Pescum yoanennozo ynpaenenus u
npomoxon telnet. Haznauenue u cmpykmypa ISDN. Cmex npomoxonos ISDN. Hcnonvzoeanue cemu
ISDN ons nepedauu oannvix. Texnonoeus ADSL.

Tema 11 BecnpoBoanas nepenaya 1aHHbIX. THIBI CIYTHUKOBBIX CHCTEM.

Ipeumywecmsa b6ecnposoonvix KommyHukayui. becnpoeoonas cpeoa nepedauu. Becnposoonas
JUHUA c643U. [[uanazonvl 21eKmpomMacHumno2o cnekmpa. /[gyxmoueunas ceizo. Paouopenetinas nunus
ceasu. Cesia3b 00HO20 UCMOYHUKA U HEeCKONbKUX npuemHukos. Ces3b HeCKONbKUX UCMOYHUKOS U
HeCKONbKUX NpuemMHuxos. MHozokpamuoe ucnonvsosauue yacmom 8 comogou cemu. becnposoouas
MHO20MOYEYHAS TUHUSL CES3U.

Ipunyuner nocmpoenusi u pabomol cnymuuxosvix cemeti ceasu. Cemu cucmemvl meneg)oHHOU
ceasu. Cemu xabenvrnozo menesudenus. Cemu cucmem comosou ceasu. Opbumsl u CHYMHUKOBbLE
epynnuposku.  Tunet  cnymuuxosvix — cucmem. Ieocmayuonapnoui  cnymuux.  Cpedne- u
Huskoopoumanvhvie cnymuuxu. Coomuoulenue mexncoy CKOpoOCmvio nepeoauu OAHHLIX U YaACOMOLU
cmenbl nookananos. Ilpsamoe nociedosamenvhoe pacuupenue cnekmpa. MHuodcecmeenuviti docmyn ¢
KOO08bIM pa3oeneHUueM.

Tema 12 JlokanbHbie BbruncantTeabHbie cetd JIBC/LAN. IIpoTokoJibl M MeTOAbI
nocryna k nepenamwiueii cpeae B JIBC. CereBoe odopynoBanue JIBC. Ilporpammuoe odecrieuenue
JIBC. BupryajbHasi J0KaJ1bHas BbIYMCIUTeNbHAA ceTb VLAN.

Cemwv VLAN. Cocmasnas cemv, cocmosujas uz cemeu, NOCMPOEHHbIX HA OCHO8e NOBMOpUmenell.
Cozoanue supmyanvuvix cemetl Ha 6aze 00HO20 U HECKOILKUX KOMMYMAmopos.
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Tema 13 Ilepconanbubie cetu PAN.

Ilepconanvuas cemo PAN (Personal Area Network) kax komnviomepHnas cemo, UCNOIb3YeMdsl 05
nepeoauu  OAHHLIX — MedCOy  YCMPOUCMBAMU,  NPUHAOAEHCAWUMU — OOHOMY  HOJAb30BAMEINIO.
B3zaumooeticmeus nepconanvruix cemetl ¢ cemamu Opy2ux yposHel.

Ilepconanvnas cemo WPAN (Wireless Personal Area Network). PAN u WPAN «kax
KOMNbIOMEPHAsL cemb 8 KoumeKcme auyHo2o pabouezo npocmpauncmea POS (Personal Operating
Space). Tononocuueckue cxemovl u mexunonocuu pearuzayuu PAN/WPAN.

Tema 14 OgBepaeitnas cetb (Overlay Network).

Ogeprelinas cemsv KaK Joeuueckas cems, cozoasaemas nosepx opyeou cemu. Underlay network,
unu ¢usuueckas cemesas ungpacmpykmypa. Overlay network, uiu eupmyanvHas cemv myHHeel,
pabomarowan nogepx @uszuveckon. VPN mexnonocus. Bupmyanuzayus cemegvix yCcmpoucma.
Tononozuu ToR, EoR unu Middle of Row. Ilpumenenue ogepneiinvix cemeli

Tema 15 CeTeBble TEXHOJIOTHH 00pPa00TKH U XPaHEHHUS TAHHBIX. TexXHO0rus ceTeBoi
pupryaausanuu VXLAN.

Bupmyanvnas pacwupennas uacmunas cems VXLAN (Virtual eXtensible Local Area Network).
MAC-in-UDP. Texnonocuu VLAN u VXLAN. Ilpunyunvr pabomer VxLAN. Deonroyuss npomokonos
unxancynsyuu GRE — NV GRE — VXLAN — Geneve. Static (Unicast). Peocumsr pab6omsr VXLAN: Static
(Unicast) VXLAN, Multicast VXLAN, EVPN/VXLAN

Tema 16 I'no6anbHbIe 1 HHGOPMANIMOHHO-BLIYUCIUTEIbHBIE CETH.

Buasl nH(MOpMAIIMOHHO-BEIYMCIUTENBHBIX ceTeit: sokanbubie (JIBC mwam LAN - Local Area
Network), pernonansusie (PBC nin MAN - Metropolitan Area Network), rino6ansasie (I'BC wmn WAN
- Wide Area Network).

Tema 17 CemeiicTBa cTanaapToB nepeaauu 1anibix B ceTsix IEEE 802.x, IEEE 1902.x.
Crannaptsl IEEE 802.11.

I'pynna cmanoapmos IEEE 802. |EEE 802 u xananvneiii yposens mooenu OSl, Media Access
Control (MAC) u Logical Link Control (LLC).

Obnacmu cmanoapma IEEE 802 LAN/MAN Standards Committee (LMSC). Cmanoapm |EEE
802.11 Becnposoonvie nokanvHvle cemu. Cumbdbuos cmanoapmos IEEE 802.15 u IEEE 802.11.

Cmanoapm [EEE 1902.1-2009 oOnsa npomokona OIUHHOU OAUHbl 60HLL OECHPOBOOHOU Cemu.
Peanuzayusa xonyenyuu 6ecnpooOHOU cemu O0AmMYUKO8 U  UCNOTHUMENbHbIX MEXAHUSMOE 6
NPOMBIULIEHHBIX U BOCHHBIX YCIOBUSIX.

Tema 18 I'ereporennsbie cern: Texnosnoruu HetNet. BecnpoBognas ad-hoc-cers.

Kniouegvie mexnonoecuu HetNet. «Becuiosnaay unmezpayus mManvlx 0A308bIX CMAHYUL 6 cemu.
Cyenapuu pazeépmuisanus. Indoor, Outdoor.

becnposoonas  ad-hoc-cemv  (becnposoonas  Oumamuveckas — cemv, becnposooHas
camoopeanuzyowascs cems). Mobunvuvie camoopeanusyiowuecs cemu. becnposoonas cencopnas
cemo. becnposoonas mpancnopmuas cems. Oonopaneogvie ad-hoc-cemu u mesh-cemu.

Tema 19 Slueucras Tonosiorusi (mesh-cern).

Mesh-cemb kax pacnpedenennas, oonopaneosas, sueucmas cemn. [Ipunyun nocmpoenus cemesoul
MONON02UU KOMNBIOMEPHOU CeMU.

becnposoonvie  aueucmvie  cemu, ux ocobennHocmu. «HumennekmyanvHocmvy — cemu,
camogoccmaHnosienue u camoadanmayus, 60abwou paouyc oeticmeaus. Ilpomokonvt 051 opeanuzayuu
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Wi-Fi Mesh cemeii. Ilpomokon IEEE 802.11s. Cmanoapm IEEE 1905.1-2013 o0ns xoneepeenmmuoil
yughposoii domawneti cemu 0Jist cemepozeHubix mexronozull. Ilpumenenue Mesh cemeil.

Tema 20 Konuenmus Network 2030.

Co3z0anue HOBbIX U pazeumue Cywecmsyrouux cemell nepedadu 0anuvix. Tpebosanus Kk cepsucam
Human System Interface (HSI), Intelligent operation network (ION), Network and computing
convergence (NCC), Digital twins (DT), Space-terrestrial integrated network (STIN), Industrial loT
(lloT) with cloudification. Kuiouesvie u «penesanmmuvie» mpebosanus K cepsucam. 3penocnmo
KOHYenyuu.

Tema 21 Web 3.0.

Konyenyusa 106020 ypoeHs cemesoco 83aumooelicmsus 8 pacnpedeneHHol cucmeme 06e3 eOuHou
MouKu ynpaeienus. /leyenmpanuzosanuvie npunodcerusi dApps, oeyeHmpaiuzoeanHvle aA6MOHOMHbLLE
opeanuzayuu DAO, Odeyenmpanuzosanuvie cep8ucbl XpaHeHus u 0OpabomKu OAHHbIX HA 2100ANbHOM
yposHe. @opmyna «r+w+toy (yumail, coszoasai, enadetl). IDKOHOMU3AYUSL NPOMOKONO8 CEMEBO20
e3aumooeticmeus Web 3.0.

Tema 22 IMapaueiin.
Mooenv nezasucumoii cemu e3aumooeticmeus ¢ onokuernamu. Cross-chain-ungpacmpyxmypa,
unmezpupyrowas OJ10K4etH-cemu.

Tema 23 CemanTnueckasi nayTuHa (semantic web).

Semantic web kax xonyenmyanvhas 00WedOCMynHas 2100ANbHAL CeMaHmMU4eckas cems Ha Oase
Bcemupnoii naymunwi. [Ipobremvl cmanoapmuszayuu npeocmasienuss unghopmayuu 8 uoe, npueoOHoM
0N MawunHou obpabomku. Apxumexmypa cemanmuueckou naymutvl. Mawunno-uumaemvle
anemenmol, y3ivl cemanmudeckot cemu. Oumonocuu. Cemanmuueckas naymuHa 6 KOONepayuu c
Bcemupnoii naymunoti u Ha eé ocHose Kak «ciredyrowui waz 8 pazeumuu Bcemuproti naymumwsly.
«l'ueanmcxuii enobanvusiii epag» (GGG). 3perocmev konyenyuu semantic web.

Tema 24 Byaymme cern. O0umime MpUHOMILI M CTAHAAPTH3ALUSA TEXHOJOTHH CeTH
Oyayuero.

Obwas xonyenyus Byoywux cemei. 3nauenue bByoywux cemeil 8 OmMHOWIEHUU KOHMEKCHHO-
opuenmuposannwvix cepsucog. ITOCT P 58210-2018/1SO/IEC TR 29181-1:2012 Hugpopmayuonnsie
mexnonoeuu. Cemu  06yoyweeo. Dopmyauposka npobaem u  mpebosanus. KoumexcmHo-
OpUEHMUPOBAHHIL  cepsuc. Memoo  «KOHCMPYKMUBHBIX — INeMeHmMOo8y». ABMOHOMHbIL  CepauUC,
KOHMEKCMHO-OPUECHMUPOBAHHBILL CEPBUC, KOMNOHOBKA cepsuca. TexHono2usi HacmpouKu OmHOWEeHUs
QoS/QoFE (kauecmeo cepeuca/kauvecmeo yciyeu HA OCHOBE OYEHKU (BOCHPUAMUS) NOAb308AMENEM).
3penocmo xonyenyuu Byoywux cemetl.

Tema 25 Cetu caenyroniero noxkosieHusi (NGN) u o6opynoBanue NGN.

Cemb cnedyroweco noxoaeHuss Kax nakemuas cemv. TexHONO2us HeoZpaHudyeHHo20 O00CMYna
nonvzoeamenell K Cemam U KOHKYPUPYIOWUM NOCMABWUKAM CEpBUCO8 U (UllU) cepeucam no 6vloopy.
Ilpumenenue wupoxononocHvlx mexnonozuii mpaguxa c¢ uacmpouxor QoS/QoE. Kouyenyus u
mexHnoo0eus 0606uennol moounvnocmu. 3penocme konyenyuu NGN.

Tema 26 MeragBcejieHHasi (metaverse).
Konyenmyanvuas eupmyanvuas cpeoa OHIQUH 63AUMOOCUCMBUS YUACMHUKOE 8 MPEexmMepHOM
npocmpancmee. L{ugposvle Mupwvl co c860UMU IKOHOMUKAMU HA OCHOB€ DJIOKYEUHA.
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Tema 27 OcHoBbl Teopuu ceteBoro ucuuciaenus (NC).

Ochosbl cooepaicanusi npedmemuoul ooracmu. Konyenyus npoepammuo-kougueypupyemvix cemet
(IIKC) / Software Defined Network (SDN). IIpobrema cobcmgennoeo 10KanbHo20 npedcmasieHus cemu
yempoucmeom U - cnocoovl  akmyanuzayuu e2o cocmosinus.  Ilpasuna obmena  penesaHmuou
ungopmayuei mexncoy YCmpoucmeamu u cnocoovl e€é npumeHeHus Ois 6blpabOMKU CO2NACOBAHHBIX
npasun  obpabomku  naxemos. Ceoucmea IIKC: noeuueckoe (qualitative) u  ceoticmeo
npouszeooumenvHocmu (quantatitative). Ocnosnuvle npomoxoast (Openflow, XMPP u npouue). 3penocmo
xonyenyuu IIKC.

Tema 28 Cencopnbie 0OecipoBognbie cetd WSN. IIpoToKo0/IbI M TEXHOJIOTHH NEepeaayu
naHabIX WSN.

T'emepozennocms cemeii WSN. Cnou u nepeceuenuss npomokonos. Ilpusoonvie cemu WSAN. V3o
6ecnpo8oOHOl CEHCOPHOUL cemu.

Tpebosanus k 06opyodosanuto u cemam ceazu. Unmezpupyemocmos WSN ¢ Opyeumu mexuonocusimu
(RFID u npouue) 6 asmomamusupo8aHHbIX CUCMEMAX KOHMPOTs, MOHUMOPUHSA U OMCIEHCUBAHUSL
Kauyecmea 8 pasiuyHulX 001acmsax 0esimebHOCHIU.

Tema 29 CeTn MOOMJIBHOM CBSI3M C BUPTYyaJIM3alieil ceTeBbIX PecypcoB.

Open RAN kax unuyuamueéa no pazoeneHuro annapamtozo u npocpammHo20 obecneveHus u
CO30aHUI0 OMKPLIMbIX uHmepgeticoe mexncoy numu 6 modburonom menekome. O-RAN Alliance.
Cmanoapmet u cneyuguxayuu Open RAN.

Hngpacmpykmypa nepugepuiinvix u yoanenuwix yenmpos oopabomxu dannvix (L{O/). Ckeosmnvie
npocpamMmuo-onpedensemvle  cemu, — OMKpblmble  UHmepgelicvl,  KOHMeUHepHas — 0bpabomka
npoecpammuoco obecneuenus. Paouo 5G, unu NR (New Radio). Cemu 5G: ynyywiennas moOunbHasi
wupoxononocuas ceasv (eMBB), Parallel Wireless OpenRAN,; mesxcmawunnvie kommynuxayuu mMTC:
LTE-M u NB-IoT, cmanoapmusuposannsie kax yacmov eepcuu LTE 3GPP Release-13 | 3GPP Release-
16, ceepxnaoexcrnas cea3zv ¢ nuskou 3adepaickou (URLLC). Cemu 4G LTE, 3G.

Tema 30 Ceru Hnutepnera Bemeidi (IoT). OO0mme npuHOMOBI U CTAHAAPTH3ALMA
TeXHOJI0rui nepeaayu 1anubix B IoT.

Uepapxusa cemesvix mexnonoeuti, ucnoavzyemvix 6 IloT. Hnuyuamusa SMART 2013/0077.
Pexomenoayuu MCO-T Y.2060. Cmandapmer u onmonoeus Smart Applications REFerence. Cmanoapm
oneM2M. Creyugpurayuu ETSI SAREF.

Tema 31 Be6 Bemeii (WoT). KoruutuBubiii Unrepuer Bemeii (CI0T).

WoT 6 peanusayuu xonyenyuu IloT Ha npuxniaonom ypoene. Ocnoguvie ceovicmea WoT.
Yuuguyuposannwvuii  (eounoobpasnwiti) uoenmughuxamop pecypca URI.  HUcnonvzosanue HTTP 6
Kauecmee npunodxcenus. Paboma unmennekmyanvuwvix (cmapm) o00beKmog uepes HPUKIAOHOL
npoepammuslii unmepghetic REST.

Konyenyua CloT. Koenumuenocmo oovexma loT. Komnonenmuor apxumexmypor CloT.

Tema 32 IIpakTnueckas peasmsanus loT. Undopmannonnas 6ezonacnocts IoT.

Konyenyus ~ u  mexnonocuu  e3aumooeiucmeus ¢ uHmepHem-eewjamu.  Bonpocol
KOHGUuOeHyuantbHocmu u 6e30nacHocmu unmepHema ewell: Oonbuolu 00vbem OaHHbIX, YA36UMOCHb K
83710MY, NPOCIVUUBAHUE, NPUHSIMUE YCTI08ULL OOCTYHCUBAHUSL, MEXHOL02UU wudposanus. Modens yepos.
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Tema 33 MexkmamuHable KOMMYHUKauuu M2M. KoMMyHukanum maJjioro paauyca
nericrBug NFC.

Meosxcmawmunuvie  kommynukayuu  M2M  (Machine-t0-Machine). Obwue  npunyuner u
cmanoapmuzayus M2M.

Ouepeoapgpexmusnvie cemu Oanvheeo paouyca Oevicmeus LPWAN. KommyHukayuu manoeo
paouyca oeticmsus NFC (Near field communication). Paououacmomnas uoenmugpurayus RFID.

Tlpomviunennvie cemu ons peanuzayuu M2M.

Tema 34 IIporpammuo-koHurypupyemsbie cetu SDN.
Yposenwv ynpasnenus. Yposeno ynpasnenus mpagurkom. I[lepeoaua mpaghuxa.
Ocnogul apxumexkmypwt SDN. IIpomoxon Openflow.

Tema 35 CeTH oITHYECKHUX COeTMHEHHUM.

Ipunyuner ycmpoiicmea u @QYHKYUOHUPOBAHUSA BOJIOKOHHO-ONMUYECKUX KADENbHbIX CUCTEM.
Ipunyunvr  pacnpocmparnenus cueHara 6 OnmMuyeckom 6oaokne. OcobeHHOCmU U  NpUMeHeHuUe
KOHHeKmopog pasuvix munos. Texnonoeuss FDDI, ocumoevr mononocuu u opeanusayuu pabomoi
ceemenma FDDI. Ocnosvr mexnonocuu ATM (Asynchronous Transfer Mode).

T'OCT IEC 61603-1-2014 Ilepedaua ayouo- u/unu 6udeo u CONYMCMBYIOUWUX CUSHALO8 C
ucnonvzosanuem ungpakpacrwoco uziydenus. Yacmo 1. Obwue nonoscenus (Ilepeuszoanue: 2020).
Ilepeoarowue cucmemvl 01 WUPOKONOJIOCHBIX aAYOUO- U CONYMCMEYIOWUX cucHanos. Illepedarowue
cucmemvl 0l AYOUOCULHANIO08 OJI CUCMeM KoHpepeHy-cesa3u u no0obHbIX npumeHenuti. Ilepedarowue
cucmemvl 011 HUBKOCKOPOCMHO20 —OUCMAHYUOHHO20 ynpasnenus. Ilepedarowue cucmemvl 07iA
8bICOKOCKOPOCMHbBIX OAHHLIX U OUCMAHYUOHHO20 YnpaeieHus. [lepedarowue cucmemvl 011 6udeo- u
ayoU0BUOOCUSHATIO8 BbLCOKO20 KAYeCmad.

5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI

[Tpu peanuzanuu y4eOHBIX 3aHATHA MPETYCMOTPEHO MPUMEHEHHE TEXHOJOTHH MPOOJIEMHOTO
00y4YeHUsl, TPOCKTHOM TEXHOJIOTHMH, TEXHOJOTHH PAa3BUTHUS KPUTHUUECKOTO MBIIUICHHUS, KeHc-
TEXHOJIOTHH, TEXHOJIOTHH YYeOHOUN TUCKYCCHH.

[lepeuerr  WHPOPMAIMOHHBIX  TEXHOJOTWH,  HWCHOJB3YEeMBIX  MPU  OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca MO TUCHUIUIMHE: TEXHOJOTMH CMEIIaHHOTO OOy4eHHs C MPUMEHEHHEM
MyJIbTUMEANA TEXHOJOTUM;, TEXHOJOTUH Bu3yanu3anuu (MH]orpaduka, nmpe3eHTanroHHas Tpaduka,
BUPTYaJIbHBIN TYP); MHTEPAKTUBHBIX UH(GOPMAITMOHHBIX TEXHOIOTHIA.

6. YueOHO-MeTOIHYECKOE 00ecreyeHre CaMOCTOosITeJIbHOI padoThl 00yyaommxcst
Mertonuyeckuil Mmatepua 1o 00eCreueHUI0 CaMOCTOSATENbHON padOThl CTYJEHTOB MPUBOJIUTCS B
ITpunoxxenun 1 x PII.

7. XapakTepUCTHKA OLIEHOYHBIX CPEICTB /IS TeKYIIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOUYHOI aTTeCTANMH 00y4aAIOIUXCS M0 TUCHUIIHHE

[Ipu peanuzanuu TEKyIIEr0o KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOUYHOW aTTECTaluu
00ydJaronuxcsi Mo JAUCIHUIUIMHE HCTOIB3YIOTCS IS MPOBEJAEHUS BXOIHOTO KOHTPOJS - TECTHI, JJIs
MPOBEJICHUS TEKYIIETO KOHTPOJIA (B T.4. CAMOCTOSITENBHON paboThI) - TECThI, cOOECeIOBaHUE, dCCe; s
MPOBEACHUS  TEKYIIErOo KOHTPOJS  BBINIOJIHEHHE JIa0OpaTOpHBIX  (IpakTUYeCKWx) pabor -
MPOMEKYTOUHBIM  3a4€T 1 CTPYKTYPHO-CXEMAaTHMUYE€CKOM  BHU3yalM3aluu; sl  OLIEHUBAHUS
MPOMEKYTOUYHBIX W OKOHYATEIHHBIX PE3YyJIbTATOB OCBOCHHUS JHUCHIMUIUIMHBI - TECTHI, Pac4YE€THO-
MPaKTUYECKUE 3aJaHusl.
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[TpoBeneHue OLEHUBaHUS MPOMEXYTOUHBIX PpE3yJIbTaTOB OCBOEHHUS JUCLMIUIMHBL (3auéT C
OLICHKOI1) IpeAronaraeTcsi B MUCbMEHHOH (opMe (TeCTHpOBaHUE).

[IpoBeneHue OLICHMBAHUS OKOHYATEIbHBIX PE3YJIbTaTOB OCBOCHMS IUCLUIUIMHBI (9K3aMEH)
Ipe/roiaraeTcss B MUCBMEHHOH (opMme (TeCTHpOoBaHHME U pacy€THO-TIpakTHuYeckue 3amanus). K
9K3aMEHY JOIYCKaeTCsl CTYJEHT, BBIIOJHMBIIMN B TEUEHHE JABYX CEMECTPOB BCE BH[bI YUEOHBIX
3aaHuil 1Mo Kypcy (i1aboparopHbie pabOTHI, caMOCTOsTeNbHAs padoTa). B cimyuae mporycka y4eOHbIX
3aHATHUM 1O  yBaKUTEIbHOW TNpUYMHE (IIOATBEPXKAEHHOW JIOKYMEHTAJIbHO) CTYAEHT 00s3aH
0TpaboTaTh NPOMYLICHHbIE 3aHATHUS.

DopMyIHUPYIOTCS KPUTEPUH U CIIOCOO ONpPE/IeeHNs] UTOTOBOM OLIEHKU: «OTIIMYHO» (OTCYTCTBYIOT
OMOKK B TecTe W B pacuérax, Iefb 3aJaHus JOCTUTHYTa IOJHOCTBIO), «XOPOLIO» (IIPUCYTCTBYIOT
OIMOKM B TeCTe, OTCYTCTBYIOT OIIMOKM M B pacyérax, Leidb 3aJaHus JOCTUTHYTa YacTUYHO),
«YJOBJIETBOPUTEIBHO» (TMPUCYTCTBYIOT OIIMOKM B TECTE M B pacuérax, LeJb 3aJaHusl JOCTUTHYTa
YaCTUYHO), «HEYJJOBJIETBOPUTEIBHOY» (MPUCYTCTBYIOT OIIMOKU B TECTE U B pacuérax, 1ieJib 3aJaHus He
JIOCTUTHYTA).

Jis popMbI TPOMEXYTOUHOH aTTecTalu (3a4€T ¢ OLEHKON): «OTIMYHO» (OTCYTCTBYIOT OLIMOKU
B TECTE), «XOpOoIIo» (MPUCYTCTBYIOT OMIMOKKM B TecTe, He MeHee 90% mpaBUIBHBIX OTBETOB),
«YAOBJIETBOPUTENIbHO» (MPUCYTCTBYIOT OIIMOKM B TecTe, He MeHee 75% IpaBUIbHBIX OTBETOB),
«HEYIOBJIETBOPUTENBHO» (IPUCYTCTBYIOT OIIMOKU B TECTE, HE MeHee 65% MpPaBUIbHBIX OTBETOB).

Jnis ¢hopMbl UTOrOBOM arTecTaluy (9K3aMeH): «OTIMYHO» (OTCYTCTBYIOT OMIMOKM B TecTe U B
pacuérax, Lenb 3aJaHusl JIOCTUTHYTa IOJHOCTBIO), «XOpOLIO» (IIPUCYTCTBYIOT OMIMOKM B TECTE, HE
meHee 90% npaBUIBHBIX OTBETOB; OTCYTCTBYIOT OHIMOKM B pacyérax, Leidb 3aJaHHsl JOCTUTHYTa
YaCTHYHO), «yJOBJICTBOPUTEIHHO» (IMPUCYTCTBYIOT OMIMOKH B TecTe, HE MeHee 75% MpaBHIIBHBIX
OTBETOB, U B pacuéTax, 11eJib 3aJJaHNs JOCTUTHYTA YACTUYHO), «HEYIOBIETBOPUTEIBHO» (IPUCYTCTBYIOT
OIIMOKH B TecTe, HE MeHee 65% MpaBUIIbHBIX OTBETOB, U B pacdy€Tax, 11eJb 3aJaHus HE JOCTUTHYTA).

B xone tectupoBaHUs CTyAEHTaM HE pa3pelIaeTcs UCIOJIb30BaTb METOAUYECKHE MAaTE€pHaJIbI IO
Kypcy U Jpyrue HCTOYHUKUM HHPOpMAIMH, KpoMe OroBopeHHbix B mpmiaraemoM ®OC. He
paspelnraercsi HUCMOIb30BaTh MOOWIbHbIE TeneQoHbl M YycTpoiicTBa. B cimywae wucnosnb30BaHUs
MOCIEAHNX, a TAaK)KE COBELIAHUS C JAPYTMMHU CTYACHTaMU WM CIHCHIBAHUS CTYJEHTY BBIHOCHUTCS
IpeIyNpexICHUE. Ecnn cUTyauus MIOBTOPSIETCS, CTYJEHTY  BBICTABIIAETCS OILICHKA
«HEYAOBJIETBOPUTEIHHO» 3a TECT.

B Xozne BBINOIHEHUS pacuyETHO-NPAKTUYECKOTO 3aJaHUs CTyACHTaM pa3pelaeTcs MCIOIb30BaTh
CIIPaBOYHBIE METOJWYECKHE MaTepHalibl, oroBopeHHble B npuiaraeMom POC. Takxke CTyleHTHl B
00513aTeIbHOM TOPSIIKE MCIIOJIb3YIOT HAaCTOJIbHBIE KOMIIBIOTEPHI MM HOYTOYKH, HE MOJKITIOUEHHbBIE K
cetu Wurtepner. He paspemaercs ucnoiab3oBaTh MOOMIBbHBIE TenedoHBl U ycTpoiicTBa. B ciydae
WCIIOJIb30BaHUs MOCJEIHUX, @ TAaKKE COBEIIAHMS C IPYTMMH CTYJIEHTaMH WM CIUCBIBAHUS CTYICHTY
BBIHOCUTCSL TpenynpexaeHue. Ecnum cuTyauus mNOBTOpsETCS, CTYAEHTY BBICTABISETCS OILIEHKA
«HEYIOBJIETBOPUTENIBHO» 3a 3a/I1aHNUE.

KommuiekT (TUIOBOM) TECTOBBIX 3a/laHWM, BapuUaHThl BOMPOCOB W 3aJaHUM K MPOMEKYTOUHOMN
aTTeCTallH NPE/ICTaBICHbI B ()OHAE OLeHOUHBIX cpeacTB ([Ipunoxkenue 2).

8. YueOHO-MeTOIMYecKOe M HH(POPMANIMOHHOE 00ecniedeHne TUCIUTTUHBI

OcHoBHas nuTeparypa:

Bacunwes, B. H. OnTudeckre TeXHOJIOTMM UCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOoe mocobue: B 2
tomax / B. H. Bacunbes, A. B. [1aBnoB. — 4-e uzn. — Cankr-IlerepOypr : HUY UTMO, [6. r.]. — Tom
1 : OcHOBBI oNTHYECKHX WH(OPMAIIMOHHBIX TEXHOJIOTHH U UCKYCCTBEHHBIX HEHpOHHBIX ceTeit — 2017.
— 80 c¢.— Tekcr: osnekrtponHslii / Jlanp: 3nekTpoHHO-OMOnMoTeyHas cuctema. — URL:
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https://e.lanbook.com/book/110516 (mata oOpamenus: 15.11.2022). — Pexum nocTyma: Jyisi aBTOPH3.
II0JIB30BAaTENICH.

Xonacesuy, O. P. Madopmanmonnsie kadbenbubie cetr : 2020-01-22 / O. P. XongaceBuu. — MuHCK
: PUIIO, 2019. — 194 c¢. — ISBN 978-985-503-860-4. — Tekcr : 31eKTpoHHBIH // JIaHb : 3IEKTPOHHO-
ouobmoteunas cucrema. — URL: https://e.lanbook.com/book/131809 (mara obGpamenus: 15.11.2022).
— Pesxxum gocTyna: [uist aBTOPH3. TOJIb30BaTENEH.

Jlebenpko, E. I'. Teopernueckne ocHOBHI niepeaaun uHbopmanuu : MoHorpadus / E. T'. Jlebenpko.
— Cankr-IlerepOypr : Jlanb, 2022. — 352 ¢. — ISBN 978-5-8114-1139-9. — Tekcr : 31eKTpoHHbIii //
Jlanp : snextpoHHO-OMOMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/210620 (mara
oOpatenusi: 15.11.2022). — Pexxum poctyna: [y aBTOpU3. M10JIb30BATEIEH.

TonerenoBa, A. C. [IpoekTHpoBaHHE W 3KCILTyaTalHs TEICKOMMYHHUKAIMOHHBIX CETEH CBSI3U :
yaeOHO-MeTomdeckoe mocooue / A. C. Tonerenona, JI. A. CoboneBa, A. A. KucmanoBa. — Acrana :
Ka3zATY, 2022. — 192 c. — Tekcr : anekTpoHHbIN // JlaHb : 3JeKTpOHHO-OMOIMOTEUHAs CHCTeMa. —
URL: https://e.Jlanbook.com/book/234089 (mata oOpamenus: 15.11.2022). — Pexxum poctyma: amis
ABTOPH3. MOJIb30BATEIICH.

Hesonun, A. O. ba3oBble NMPUHIMITEI CETEBOTO B3aMMOJACHCTBHS : ydeOHoe mocobue / A. O.
HeBonun. — Mocksa : I'opsuas aunus-Tenexkom, 2022. — 80 c¢. — ISBN 978-5-9912-0877-2. —
Texkcr : NMEeKTpOHHBIN //  JlaHb : ANEKTPOHHO-OMOMoTewnas ~ cuctema. —  URL:
https://e.lanbook.com/book/267845 (nata oOpamenusi: 15.11.2022). — Pexxum mocTyma: ajis aBTOpPU3.
II0JIB30BATENEH.

TapacoB, U. E. BberuuciurenbHble MamiuHbl, KOMIUIEKCHI M KOMIIBIOTEPHBIE CETH : Y4eOHO-
metogudeckoe nocooue / M. E. TapacoB. — Mocksa : PTY MUPDA, 2021. — 89 c¢.— Tekcr:
3JICKTPOHHBIHN // Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cUcTeMa. — URL.:
https://e.lanbook.com/book/176541 (nata oOpamenus: 15.11.2022). — Pexxum pocTymna: ajas aBTOpPU3.
IIOJIb30BaTENEN.

Kopurynos, I'. U. Cnoxuble kubeppusnueckue cucreMsl : yueOnoe nocodue / I'. U. KopiryHos.
— Camnkr-IlerepOypr : 'YAIL 2021. — 141 c. — ISBN 978-5-8088-1578-0. — Tekcr : aneKTpoHHbI# //
Jlanp : snextpoHHO-OMOMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/216518 (mara
oOpamienus: 15.11.2022). — PexxuM foctyna: Juis aBTOpU3. MOJIb30BaTEICH.

®enopoBa, B. A. IlpoektupoBaHue (QU3NYECKOTO M KaHAJIBHOIO YpOBHEH Oe30MmacHoi

BBIYHCIIUTENIFHON CETH MpEANnpHsTus : yueOHoe nocodue / B. A. denopoBa. — 2-e m3n. — Mocksa :
MI'TY um. H.D. Baymana, 2019. — 20 c. — ISBN 978-5-7038-5193-7. — Tekct : 37eKTpOHHBII //
Jlanp : »nekTpoHHO-OMOMMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/204977 (nara

oOpatenusi: 15.11.2022). — Pexxum gocTymna: 1y aBTOpU3. MOJIb30BATENEH.

['OCT 24402-88 TeneobpaboTka JTaHHBIX U BBIYUCIUTENbHBIE CETU. TepMUHBI U omnpeneneHus //
WNudpopmanmonnast rexHonorus. TepMUHBI U onpez:eneHHs[ C6. I'OCTos. - M.: Crangaptundopm, 2005
romg — Texkct 3JIEKTPOHHBIN // URL:
https://e.lanbook.com/book/204977://docs.cntd. ru/document/ 1200015767#7D20K3 (nata oOparieHus:
15.11.2022). — Pexwum noctyma: CBOOOHBIN. (0onoinunsb)

JononHurenpHas IuTepaTypa:
MansrieBa, O. JI. Ot TtenerpadHoro ammapata 10 HOBEUIINX TEIEKOMMYHHKAIIMOHHBIX

TexHoJoruil u cucreM : MoHorpadus / O. JI. Mansuea. — Cankt-Ilerepoypr : CIIOI'YT um. M.A.
bonu-bpyesuua, 2022. — 307 c. — ISBN 978-5-89160-248-9. — Texkcr : anekrpoHHbIi / JlaHp :
ANIeKTpOHHO-O0uOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/279161 (mata oOpamieHus:

15.11.2022). — Pexxum qocTyna: AJisi aBTOPH3. TOJIb30BaTeNeH.
BboukapeBa, B. B. MonenupoBanue TenekoMMyHUKalIMOHHBIX ceTel. CereBoil cumynsarop NS2:
[TpakTukym : yueOHoe mocobue / B. B. boukapeBa. — Mocksa : PTY MUPDA, 2021. — 65 c. —
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Tekcr : ANeKTpOHHBIN //  JlaHb : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/176500 (mata oOpamenusi: 15.11.2022). — Pexxum mocTyma: ajas aBTOpPU3.
M0JIb30BaTENEH.

UYepsunckuii, B. B. Cpeacta crneuuaan3upoBaHHBIX TEJIEKOMMYHHMKAIIMOHHBIX IIMH M CETEH
cucteM ympaBiieHus : ydeOHoe mocooue / B. B. Uepsunckumii, O. C. Bonyesa, B. B. Typynano. —
Bonorma : Wappa-Umxenepus, 2022. — 164 c¢. — ISBN 978-5-9729-0976-6. — Tekct :
AJICKTPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cucTema. — URL.:
https://e.lanbook.com/book/281876 (mata oOpamenus: 15.11.2022). — Pexxum mocTyma: Ijias aBTOpPU3.
M0JIb30BaTENEH.

Cxusipo, O. K. BoJOKOHHO-ONITHYECKHE CETH U CUCTEMBI CBSI3HU : yuyeOHoe mocodue ams cro / O.
K. CxnsipoB. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 268 c. — ISBN 978-5-8114-
9569-6. — Tekcr: omekTpoHHbIH / Jlanb : snekrpoHHO-OMOIMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/200501 (mata oOpamenusi: 15.11.2022). — Pexxum mocTyma: ajisi aBTOpPU3.
II0JIB30BATENEH.

CoBpemenHble pobeMbl TeekoMmyHukanuid. 20-21 anpens 2022 r : marepuaiisl KoHpepeHuu /
RU. — Hoocubupck : Cubl'YTU, 2022. — 739 c. — ISBN 978-5-91434-069-5. — Tekcr :
3JICKTPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cUcTeMa. — URL.:
https://e.lanbook.com/book/257219 (nara obpamenus: 15.11.2022). — Pexxum gocTyna: ajisi aBTOPH3.
I10JIb30BaTENEN.

CoBpeMeHHbIE TPOOIIEMBI TeIeKOMMYHUKaIMi. 22-23 anpens 2021 r : marepuans! KoHpepeHuuu /
RU. — Hoocubupck : Cubl'YTHU, 2021. — 696 c. — ISBN 978-5-91434-064-0. — Texkcr :
JICKTPOHHBIH // Jlann : AEKTPOHHO-OMOIMOTeYHAS cucTeMa. — URL:
https://e.lanbook.com/book/257216 (mata oOpamenusi: 15.11.2022). — Pexxum mocTyma: ajis aBTOpPU3.
IIOJIB30BATENEH.

BacunbeB, B. H. Ontudeckne TeXHOIOIMH MCKYCCTBEHHOTO MHTEIUIEKTA : y4eOHO-METOAMYECKOe
noco6ue / B. H. Bacunwes, A. B. [laBnos. — Cankr-Ilerepoypr : HUY UTMO, [6. r.]. — Tom II —
2008. — 71 c.— Teker : anexTpoHHbIH / JlaHb : 31meKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/40791 (nata obpamenusi: 15.11.2022). — Pexxum noctyna: aJjis aBTOpHU3.
IIOJIb30BaTENEN.

Pecypcel uHpOpMaMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH « UHTepHeT»:

Cucrema 3JICKTpOHHOI71 MNOAACPIKKHU 06p330BaTeJ'ILHOFO mnmpomnecca «Motit YHUBCPCUTCT»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJ'ILHI)Ie 0asbl JAaHHBIX U I/IH(l)OpMaI_II/IOHHO-CHpaBO‘-IHBIe CHUCTEMBI.

OBC «YHuBepcurterckas OMOIMOTEKA OHIANHY

www.biblioclub.ru; http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-
universitetskaya-biblioteka

Onekrponnas oudauorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

CIIC «Koncynbrantllnroc» https://www.consultant.ru/cons/cgi/online.cqi

I1CC «Texakcnepr: baszoBeie HOPMaTUBHBIE TOKYMEHTBI»»
http://docs.cntd.ru/kdbreg/docs?utm_source=docs#

[TporpammHoe obecrieueHue: onepanroHHas cucrema Microsoft Windows n(mnn) Actpa Jlunykc
Opén; maker oducHeix nporpamm Microsoft Office u(umu) LibreOffice, Microsoft Visio; untepHer-
Opay3ep Microsoft Edge u(mmm) Srware Iron u « CiiyTHUK», CUMYJISATOP BBIUMCITHTEIBHBIX ceTeid NET-
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Simulator (cBo6oanoe I10), cumynsaTop BeruncauTenbHbIX ceteit CS4G Netsim (BeO-pecypce, cChbLIKa:
https://netsim.erinn.io/); smynsitop cereBoro obopynoBanusi HP Network Simulator (cBo6ognoe I10),
Mininet - sMyJISTOp KOMIIBIOTEPHOM CETH IS M3ydeHHsT OCHOB paboThl ¢ SDN cetsimu (cBoOogHOE T10),
rpadudeckuii cumyaTop cereit (ceodoaHoe 110).

9. MaTepuajJIbHO-TeXHHYECKOE o0ecneyeHne TUCIHMInHbI

VY4eOHbIe ayIUTOPUU:

- JUIA TIPOBEJICHUS 3aHATUH JIGKIMOHHOTO THUMA C KOMIUICKTOM CHEIHMAIU3HPOBAHHON y4eOHOM
MeOenmu W TEeXHUMYECKMMHU CpeICTBaMu OOyYeHHMs, CHy>KallUMH JJs MpeJoCTaBlIeHUs ydeOHOU
uHpopManuu O0JIBIION ayAUTOPHUH;

- JUIA TPOBEACHHS 3aHITHA CEMHHAPCKOTO THIA, KOHCYJIbTALMHA, TEKYIIEro KOHTPOIS H
IPOMEKYTOUHOM aTTECTAIlH ¢ KOMIUICKTOM CHEIHAIHM3UPOBAHHON y4eOHON MeOenn U TeXHUYECKUMH
CpeIcTBaMU O0yUYeHUSI.

JlaGopaTopusi, ocHalieHHasi Ja00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIEIIMAIIM3UPOBAHHOM
y4eOHOI MeOeNr U TEXHUYECKUMH CPEACTBAMU O0YUECHHUS.

[Tomemienue Al CaMOCTOATENBHOW pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTN3uPOBAHHON
yueOHOM MeOenu, KOMIBIOTEPHOW TEeXHMKOW C BO3MOXKHOCTBHIO MOAKIIOUEHUs: K cetu «/HTepHeT» u
obecnieuenuem nocrymna B UOC.

JleMoHCTpallMOHHOE O00OpYy/NOBaHUE U YUYEOHO-HATJISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
THUIIA, 00ECTIEYNBAIOIINE TEMATUUECKUE UIUTFOCTPALIUU:

JlemoHcTpanimoHHOE  00OpyAOBaHUWE  (IEMOHCTpAIlMOHHBIE  yCTPOMCTBA U YCTPOMCTBA
BU3yaJIU3alluH; SJEKTPOHHBIE TOCOOUs (MPE3eHTALMH, TJIOCCAPUM, CTPYKTYpPHBIE (KOHIIENTYaJbHBIC)
KapThl, HU(PPOBBIE CXEMBbI U AMATPAMMBbI, HU(POBBIE MOJCIbHBIE UMUTAIUHU, BEO-IAIIOOPAbI), ayIuo-
BU3yaJIbHBIE TTOCOOUS (BUI€OMATEPHUAIIBI, POTPAMMHBIE TPadOIIOCTPOUTENH).
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ABTOpP(bI) padoyeii MporpaMmsbl AUCHUIIMHBI: doyeHm, ooyenm, K.3.H., Omenvuenko U.B.

[Iporpamma paccMoTpeHa U yTBEpXKAeHa Ha 3acedaHuu Kadeapbl HHPOPMAITMOHHBIX TEXHOJIOTHMA
Y MPUKJIAJHON MAaTEMATHKH

«30» aBrycra 2024 r., nporokon Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 /

(moanuce)

[Tporpamma oGHOBIIEHA
IPOTOKOJI 3acenanus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBoaurens OI1 /

(moxmnuce)



