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1. Ilesi ocBOeHUsI AUCHHUTIIMHBI

[lenb ocBOEHMS] AMCUMIUIMHBI CTYJIEHTAMHU MpelyCMaTpUBAeT OBJIAJICHHE 3HAHUN U HABHIKOB B
o0yacTi co3/1aHusl UHHOPMAIIMOHHBIX PECYpPCOB INTOOAIBHBIX CETEH, CpPeACTB TECTUPOBAHMS CHUCTEM Ha
COOTBETCTBHE CTaHJApTaM U HCXOJHBIM TPeOOBAaHUSAM; B OOJIACTH YIIPaBJICHUS MPOEKTaMU CO3AAHUS
MH(POPMALIMOHHBIX CHCTEM; B 00JacTH Pa3BEPTHIBAHUS U NMPUMEHEHHS MPOTPaAMMHOTO OOecTedeHus
MH(GOPMALIMOHHBIX CHUCTEM C OMNOPOM Ha MPUHIUIBI PAOOTHl COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTHI{; a TaKKe HCIOJIb30BaHUS BO3MOXHOCTEHW ceTell W cucTeM mepenadd UHPOpMaLuu Jis
peleHus 3a1ad4 cBoeil Mpo(ecCHOHAIBHONW NESITEIbHOCTH; a TaKXkKe OCYIIECTBICHHUE MPaKTUYECKOM
MOJTOTOBKH OOYYAIOLIMXCSl MOCPEICTBOM BBIMOJHEHUS OIpPEJEIEHHBIX BHUIOB Pa0OT, CBS3aHHBIX C
Oyayueil npodeccuoHaIbHON N1eATENbHOCThIO M HAIPaBJICHHBIX Ha (OpPMHUpPOBaHUE, 3aKperieHHe,
pa3BUTHE MPAKTUYECKUX HABBIKOB U KOMIIETEHIIMNA MO POQHIII0 00pa30BaTeIbHON MPOTrpaMMBbD».

2. Mecto aucuunimHbl B cTpykrype OIl

JluctumiimHa OTHOCUTCS K 00s3aTeNTbHON 9acTH 00pa30BaTEILHON MPOrPaMMBI.

CryneHT, NPUCTYNAIOMIMKA K H3YYEHUIO JUCHUIUIMHBIL, JOJDKEH BIAJETh  CIEAYIOIIMMHU
TUCHMIUTMHAMH: «APXUTEKTypa BBIYUCIUTENBHBIX CUCTEM», «MaTemaTuueckas JOTHMKAa U TEOpHs
aJIrOPUTMOB).

Jl1st ocBOGHUSI TaHHOM AUCITUTUTMHBI 00YYaIONTUICS JTOJDKEH:

3HaTh: OCHOBBI aPXUTEKTYPhl BBIUUCIUTEIBHBIX CETEH, TEOPUIO PA3BETBIISIIOLIIUXCS U [IUKINYECKUX
aJITOPUTMOB.

YMETh: aHAIU3UPOBATh M KIACCU(DUIMPOBATH ANTOPUTMUYECKHUE CXEMBI, CTPOUTH Tpad-cxemy
aNropuTMa.

UMETh: TPAKTUYECKUN OIBIT COCTaBIEHUS CcXeM (TpaduyecKuX MOJENei), OMHUCHIBAIOIINX
aITOPUTMBI WK TTpoliecchl / IMeTh HaBBIKH: MPEACTAaBICHUS AJITOPUTMOB B BHJIE TpadoB.

3. Il.ianupyemblie pe3yJbTaThl 00y4YeHUs 10 TUCHUILJIMHE

3.1. Komnerenuun, ¢opMHPOBAHMI0O KOTOPbIX CHOCOOCTBYET [IMCHMILIMHA (CO21ACHO
Mampuye coomeemcmeusi kKomnemenyui u cocmasairougux Oll)

[Tpu ocBOE€HUU NUCHUILUIMHBI (GOPMHUPYIOTCS Cieaylone KoMneTeHIuu B cooTBeTcTBUH ¢ PI'OC
BO no nanHomy HanpaBlIeHUIO OJITOTOBKU:

a) yausepcanbHbie (YK):

He onpeoeseHbl

0) oomenpodeccuonansabie (OIIK):

OIIK-3: cnocoben Kk paspabomke aneOpumMuyecKux U NpOSPAMMHBIX peuleHuti 8 00aacmu
CUCMEMHO20 U  NPUKIAOHO20  NPOSPAMMUPOBAHUS, — MAMEMAMUYecKux, UHQOOPMAYUOHHBIX U
UMUMAYUOHHBIX — Moodenell,  CO30aHUl0  UH@OPMAYUOHHBIX  pecypco8  2lo0albHblX  cemel,
0bpazosamenvbHo20 KOHMeHmMa, NPUKIAOHbIX 0A3 OAHHBIX, MECMO8 U CPeOCmE MeCmUpO8anus cucmem u
cpeocme Ha coomeemcmaue CManoapmam U UCXOOHbIM MpPebOBaAHUAM.

OIIK-6: cnocoben noHumams NPpUHYUNBL PpAOOMbl COBPEMEHHBIX UHPOPMAYUOHHBIX MEXHONI02UL U
UCNONBL3068aMb UX OJI5L pEULeHUs. 3a0ad NPOheccuoHaNbHOU 0essmenlbHOCHU.

B) npodeccuonanbublie (11K):

HE OIIPEIEICHbI

3.2. [lepeyeHb NMIAHUPYEMBIX Ppe3yJbTATOB O0Y4YeHHMs] MO AUCHMILIMHE, COOTHECEHHBIX C
HHINKATOPAMH J0CTHKeHUs] GOPMHUPYeMbIX KOMIIETeHIH

B pe3ynbraTe ocBOEHUS NUCHUIUIMHBI O0YUYaOUTUIICS TOJIKEH:

3HaTh:
® TEOpPETHYECKHE OCHOBBI APXUTEKTYPHOM M CHCTEMOTEXHHYECKOW OpraHM3allMi BBIYMCIUTEIbHBIX

ceTeid, mocTpoeHus: ceTeBbix npotokosioB (OIIK-3, OIIK-6);
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KJIacCU(UKALUIO, apXUTEKTYpy U CTaHAApThl HWHGOPMAIMOHHO-BBIYMCIUTENbHBIX ceTei (OITK-3,
OIIK-6);
STAJIOHHYIO MOJIEIb B3aUMOCBs3H OTKpBITHIX cucteM (OIIK-3, OIIK-6);
NPUHLMIBI  OpPraHu3allid ¥  aJIMUHUCTPUPOBAHHSA JIOKAJBbHBIX M KOPHOPATHUBHBIX CETEH;
(byHKIMOHAIbHBIE yCTpolicTBa BeruncauTenbHbix cereit (OI1K-3, OIIK-6);
xouuenuuu u rexuosoruu cereit Oyaymero (OITK-3, OITK-6)
YMers:
BbIOMpPATh, KOMIUIEKCUPOBaTb W OKCIUTyaTHPOBAaTh MPOTrpaMMHO—aNIapaTHble CpeAcTBa B
co3naBaeMbIX ceTeBbIxX cTpykTypax (OIIK-3, OITK-6);
MPUMEHSTh CUCTEMBI Nepeadn HHPOpMaIui B COOTBETCTBUH ¢ uX HazHaueHueMm (OIIK-3, OIIK-6)
Nmetpb npaktuueckuii onbiT/VIMeTh HaBBIKH:
pabotsl ¢ cucremamu ynpasienus cerssmu (OIIK-3, OIIK-6);
paspaboTurka U anMuHHCTpaTopa nepenaun nanubix (OIIK-3, OIIK-6);
pabotsI co crieranbHbIME ceTsimu (OIIK-3, OITK-6);

aHaM3a OCHOBHBIX XapaKTEPUCTHK M BO3MOXKHOCTEH TeIeKOMMYHHKAIMOHHBIX cuctem (OIIK-3,
OIIK-6)

4. O0beM U coepxaHue TUCHUILTHHBI
O0beM AUCHUIUIMHBI COCTABIISAET / 7 3a4€THBIX eMUHHUII (252 akaJIeMUYeCKHX Jaca).

4.1. Conep:xanve IUCHUIUIMHBI 10 pasgegam (TeMaM), COOTHECEHHOe C BHIAMHM WU

TPYAOEMKOCTHI0 3aHAATHH JeKIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOW pabOThl M CAMOCTOSITENIPHOM PabOThl 00YyYaroOmerocs Mo JUCIUTIINHE

yKa3aH B y4eOHOM IJ1aHe 00pa30BaTeIbHON MPOTPaMMBI.

Buner 3ansatuii, ux o0pem DOPMBI TEKYLLEro
o | (Baxuacax, mo ounoif hopue KOHTPOJIS yCIIEBAEMOCTH (110
5 00y4eHus) N
Ne 3 04YHOH popMe 0OyUeHHS)
i Paznensl (Tembl) S
o
JUCHUITINHEL O 3aHaTus 3aHarus .
JIEKIIMOHHOTO CEMHMHApPCKOTr0 Popmbi poMEsKyTOUHOM
THUIIA THIIA aTTeCTaluu
OOmue TPUHIUIBL, apXUTEKTypa W
cTaHzapruszanus  cereid.  baszopad
1 sap 5 . 3 2 - TecTupoBanue
STaJIOHHAs MOJIENIb B3aUMOJICHCTBUS
OTKpPHITHIX cucteM (OSI).
CereBble XapaKTEpUCTUKH, JMHHUH
N CTpyKTypHO-CXeMaTudeckas
2 cBsizu.  Kiaccudukanmss — nuHWi | 3 2 -
BH3YaTH3aIHSI
CBSI3H.
OcHoBHOE obopynoBaHue, 4 mabop. | IlpomexxyTodHBI 3a9€T
3 NpuUMeHsieMoe  JJisi  MOCTpoeHus | 3 2 3aHATHE CTpyKTypHO-CXeMaThdecKas
ceTei. (I1IT) BU3yaJIM3aLusl
Cpena nepeaavu JAHHBIX.
4 CraHmapTsl CETEBBIX Cpell mepemadu | 3 2 - TectupoBaHue
JTAHHBIX.
Crpyktypa maketa. CraHmapTbl
5 PYKTYP JAPTEL | 3 2 - TectupoBanue
COTJIALIIEHNS U PEKOMEHIAILIUH.
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Buger 3ausatuii, ux o0beM
(B ak.4acax, mo ogHo# popme

DOpMBI TEKYLIETO

o KOHTPOJIS yCTIIEBAEMOCTH (110
Ne 5 06yuenus) O4HOM (opme 00yueHusT)
" Paznenst (Temsbr) S
AHCHHILTHHRT S JauaTi S DopMBbI IPOMEKYTOUHON
JICKIHIUOHHOI'O CEMUHApPCKOIro
THUIa THIA aTTeCTalnuu
Crex nporokonoB TCP/IP. RFC 9293
Transmission  Control  Protocol 4 mabop. | IlpomexxyTodHBII 3a9€T
6 (TCP). IIpoTokonsl TpaHCHOPTHOTO | 3 2 3aHATHE CTpyKTypHO-CXemMaThdecKas
ypoBHs TCP u UDP. Ilpunuurs (I1IT) BU3yaJIn3aLus
MapupyTtusanuu B [P-cersx.
YpoBeHb TPUIOKEHUH. YPOBEHb TectupoBaHue
7 TIPEACTABICHUH. CeaHcoBbrit | 3 2 - CTpyKTypHO-CXeMaTH4IecKast
ypoBeHb. TpaHCIIOPTHBIN YPOBEHB. BH3yaIH3alysl
IIpoTokonbl, uepapxusi MPOTOKOJIOB 4 nabop. IIpoMexxyTouHBIN 3a4ET
8 A PeXUMBI UX PabOTHI: COeaUHEHHE, | 3 2 3aHATHE CTpyKTypHO-CXeMaTH4IeCcKast
nepejiada JaHHbIX, pa3beIMHEHUE. (I11T) BU3yaJIu3alus
Cucrema DNS. Pexumsr DHCP. 4 nabop. | [IpomexxyTouHBIH 3aU€T
9 Anroputm JUHaMH4yeckoro | 3 2 3aHATHE CTpyKTypHO-CXemMaTudeckas
Ha3HA4YCHHUs aJIPECOB (I1IT) BU3yaJIA3aLMs
OCHOBBI ~ yIIpaBIIEHUSI CETBIO W 4 mabop. | IlpomexxyTodHBIHI 3a9€T
10 BpeMeHeM ceTu. CxeMbl yjaaleHHoro | 3 4 3aHATHE CTpyKTypHO-CXeMaTudecKas
JIOCTYTIa, CETEBEIE CITYXKOBI. (I1IT) BHU3yaJId3alus
1 becnipoBoaHas mepenaya JaHHBIX. 3 > ) Sece
THIBI CITyTHUKOBBIX CHCTEM.
JlokanpHBIE BBIYUCIUTENBHBIE CETH
JIBC/LAN. IIpoTOKONBI M METOIbI
JIOCTyma K Tepenaromiel cpeae B 4 mabop. | IIpomexxyTouHBIH 3a4ET
12 JIBC. CereBoe obopynosanue JIBC. | 3 4 3aHaTHe | CTpyKTypHO-CXeMaTHuYecKas
[Iporpammuoe obecrieuerne JIBC. (I1IT) BH3YaTH3aIHS
Bupryanbnas JIOKaJIbHAas
BbluncauTenbHas cetb VLAN.
13 [Tepconanpubie cetn PAN. 3 2 - TectupoBaHue
14 OgepreitHast CeTh (Overlay 3 2 ) CTpyKTypHO-CcXeMaTH4yecKast
Network). BH3yaJTH3aITHS
CeteBble TeXHOJIOTUH 00pabOTKH U 8 mabop. | [IpomexyTouHbIi 3a4ET
15 XpaHeHUs  JaHHBIX. TexHonorus | 3 2 3aHATHE CTpyKTypHO-cXemaTudeckas
cereoi BupTyanmzaiu VXLAN. (I11T) BU3yaJIu3aIus
16 I'moGaneHple ¥ UHPOPMALMOHHO- 3 ) ) CTpyKTypHO-CXeMaTH4ecKas
BBIUMCIIUTENbHBIE CETH. BH3YaIH3alHsl
HWrtoro: 36 32 3ayeT ¢ oleHKoM
CeMelicTBa CTaHAAPTOB IEpeNadu 4 madop. | IlpomexxyTodHBII 3a9€T
17 nanHeix B cetsix IEEE 802.x, IEEE | 4 1 3aHITHE CTpyKTypHO-CXEMaTHYeCcKas
1902.x. Cranpmapts! IEEE 802.11. (I1IT) BU3yaJIN3aLus
. 2 nabop. | [IpoMexyTouHbIi 3a4ET
18 T'ereporeHrpie  ceru:  Texnosorun 1 3aHITHE CTpyKTypHO-CXEMaTHYeCcKas
HetNet. becipoBonnast ad-hoc-cets.
(I11T) BH3yaJTH3aITHS
4 nadop. | [IpomexxyTouHbIi 3a4ET
19 Sueuncras Tonosnorus (mesh-ceTs). 2 3aHATHE CTpyKTypHO-CXEMaTU4YeCKas
(I11T) BH3yaJTH3aITHS
20 Konnermus Network 2030. 2 - Occe
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Buger 3ausatuii, ux o0beM
(B ak.4acax, mo ogHo# popme

DOpMBI TEKYLIETO

= KOHTPOJIS yCTIIEBAEMOCTH (110
5 00y4eHHU) N
No 3 04HOM hopme 00yUeHHs)
" Paznenst (Temsbr) S
JIACIIUTUIVHBI 3 3ansTHs BansTus o .
JICKIHIUOHHOI'O CEMUHApPCKOIro OpMLI HpOMemyTOqHOH
THMNA THIIA aTTeCTaliu
21 Web 3.0. 4 2 - Occe
22 ITapaueii. 4 2 - Occe
. 4 mabop. | IIpomexxyTodHBII 3a9€T
CeMaHTHueckass mayThHa (semantic
23 web) 4 2 3aHATHE CTpyKTypHO-CXemMaTudeckas
) (I1IT) BU3yaJIN3aLUs
Bynymue cern. OOmye NpuHIUIIB |
R4 CTaHAAPTU3ALMS TEXHOJOrud cetu | 4 1 - Occe
Oyayuiero.
Cetu  CHEOymOMIETO  IOKOJICHHUS
25 4 1 - TectupoBaHue
(NGN) u obopynoBanne NGN. P
26 MeraBcenenHas (metaverse). 4 2 - CobecenoBaHne
OcHOBBI TEOPUH CETEBOTO
D7 P 4 2 - Dece
ucuncnenus (NC).
CeHcopHBIe  OECIPOBOJIHBIE  CETH
28 WSN. IIporokonsl u TexHonoruu | 4 2 - TecTupoBanue
nepenayu 1anabpix WSN.,
. 4 nabop. | [IpomexxyTouHBIi 3aU€T
Cetn MOOWMITEHOM CBSI3U c
29 . 4 2 3aHITHE CTpyKTypHO-CXEMaTHYeCcKas
BHpTyalHu3alyel CETEBBIX PECYPCOB.
(I111) BH3yaJIH3aITHS
Ceru Harepuera Bemeir (IoT). N "
p HI (IoT) 2mabop. [IpomMexyTouHBIN 3a4ET
OO0mue MIPUHITUTIBI u
30 .| 4 2 3aHaTHE | CTPYKTYpHO-CXE€MaTHUeCKas
CTaHIIAPTHU3ALUS TEXHOJIOTUH
(I1IT) BU3yalld3alus
nepenayu gaHHbIX B [oT.
N N 2n . IIpomexyToUHBIHN 3a4ET
Be6 Bemeit (WoT). KornutubHbIi aGop POMEIYTO 3ate
31 N 4 2 3aHATHE CTpyKTypHO-CXemMaTudeckas
Hutepuer Bemeit (CloT).
(I11T) BH3yaJIA3AITHS
Ilpaktnueckas  peamusanus  loT. 211abop. [TpomexyTOUHBIH 3a4ET
32 WndopmanuonHas 6e3onacHocTh | 4 2 3aHATHE CTpyKTypHO-CXemMaTudeckas
IoT. (T1IT) BH3yaJId3aIus
MexxmanmHHbIE KOMMYHHKAIAN
M2M.  KoMMyHHKallid  MaJioro 2 mabop. | IIpoMexyTouHBIN 3a4ET
33 panuyca JIeHCTBHS NFC. | 4 2 3aHATHE CTpyKTypHO-CXeMaTH4ecKas
PaanouacroTHas UACHTUUKAIUSL (ITIT) BU3yalld3alus
RFID.
IIporpammMHO-KOH(MUTYpUpPYEMbIE
34 porp urypupy 4 2 - TectupoBaHue
cet SDN
35 CeTn ONTUYECKUX COSAUHEHUN 4 2 - TectupoBaHue
Hroro: 28 28 SK3aMeH
Hroro 1o gucuuIninge: 70 66

4.2. Pa3zBepHyTO€ ONMMCAHUE COJAEPKAHNS TUCUMUILIMHBI MO pa3aenaM (TeMam)

Tema 1 O0mue NpUHOMIBI, APXUTEKTYpa W CTaHAApTU3anusA cereil. ba3oBasi 3TajloHHanA

Mo/1e/ib B3auMoAeicTBUS OTKPBLIThIX cuctem (OSI).




OcHoBHas mpoeccroHanbHast 00pa3zoBaTebHas IporpaMMa
02.03.02 dyngamenTanpHas nHGOpMaTHKA U HHOOPMAITMOHHBIC TEXHOJIOTHH
(OynnamenranbHas HHGOpMaTHKa 1 HHPOPMALIMOHHBIE TEXHOJIOTHH)

OcHogHble NOHAMUSL KOMNbIOMeEPHbIX cemell. Buovl cemetl. Apxumexmypa cemeti: 00HOpaH208ble,
Kauenm-cepsep, eubpuonvie cemu. Cnocobvl opeanuzayuu u nepeoayu Oanuvix. Dusuueckas cems.
Jlocuueckass  cemw.  Hepapxuueckas  modenv — medxccemesoco  3aumooeticmeus.  OcHOBHOI,
pacnpeodenumenvhblli ypoGHU U YPOGEHb OOCMYNA.

baszosvie u kombuHuposamnHvle mononozcuu cemeu. Buowi mononoeuil: ¢gusuuecxas, nocuieckas.
bazosvie mononoeuu cemeii: llluna, 36e30a, Konvyo. Kombunuposanuwvie mononoeuu.: 3eezoa-Illuna,
3sez0a-Konvyo, /sotinoe konvyo. Cmewanusvie mononoeuu: Comosas (Hueucmas), /lepeso.

Cnpasounas moodenv e3aumooeticmeus omxpvimoix cucmem OSI/UCO («cemuyposnesasny mooens
0SI).

T'OCT 29099-91 Mesceocyoapcmeennviti Cmanoapm Cemu  bluuciumenbhvie JOKANIbHbIE.
Tepmunvt u onpeodenenus. Local area networks. Terms and definitions;, I OCT 24402-88 Terneoopabomxa
OGHHBIX U GblUUCIUMENbHbIE cemuU. TepMuHbl U onpeoeneHusl.

Tema 2 CeTreBble XapaKTePUCTUKH, JUHUM cBs3U. Kinaccupukanus nuHuii cBs3u.

Tenemamuyeckue ycayeu casu. Jlunuu u kananwt céasu. Cuenansl u Koouposanue ungopmayuu 8
JUHUAX cea3u. Yacmommuoe, cnexmpanbHoe U 6peMeHHOe MYIbMUNIEeKCUpo8aHue npu nepeoaue
ungopmayuu no aunuaAm ceasu. Ilonvzosamenvckue u npukiaoHsvie QYHKYUU CEA3U 8 Cemsax: IMYIAYUS
mepmunana u paboma ¢ YOANeHHbIM KOMNbIOMEPOM, nepeoayd OAaHHbLX, 3anycK NpocpamMm Ha
VOANeHHOM KOMnbvilomepe, 8800 OAHHBIX, (OpMUPOBAHUE 3ANPOCO8 K OAHHbIM, YOAJIeHHAs NAKEeMHAs
3aepy3Ka OAaHHbIX, CO8MECMmHOe UCNOIb308AHUE PEeCcypCo8, COBMECHHOe UCHONb308aHUe OAHHBIX,
Omnpagxka coooweHull 31eKmporHHol noumvl (email), céa3b ¢ Opy2uMU ONEPaAYUOHHBIMU CUCEMAMU.

Ces3b meneghonnvix cemeti uepes Unmepnem. Cmanoapmol Ha ocnoge npomoxona SIP. Cemu IP-
menegonuu. Eounas cemo snexmpocesizu PO.

Tema 3 OcHOBHOe 000py10BaHue, IPUMEHsAeMOe 1JIsl IOCTPOCHHS CceTe.

Annapamnoe obecneuenue 6 ¢huzuueckou cemu. Adanmepwvi. Cemesvie adanmepvl. Tunvl u
Qyukyuu cemegvix aoanmepos. Ycmpoiicmea pacuiupenusi cemeil: kiaccugpuxkayus. Kommymamopei,
Mocmuvi,  Mapwpymuzamopwl,  [llniozer,  Myrvmuniexcopbi. Yempoucmea — mesccemesozo
gzaumooeticmeusi cemeui. knaccuguxayus. Ilosmopumenu. Pempanciamopwi. Mooemwi. Cepgepobl
(¢aiinosvie cepeepwvi, cepsepvl uMeH, cepsepvl Npunodcenuti, cepsepvl neuamu). Xocmoi. OpenFlow-
KOHMPOJepbl.

Tema 4 Cpena nepenauu ganHbiX. CTaHIAPTHI CeTEBBIX CpPel MepeJayu JAHHbIX.

Qusuueckas cpeda nepedauu Oaunvix. Kabenvuvie cpedvl nepedauu oanuvix. Koaxcuanvuuii
Kkabenv. Bumasa napa, xamezopuu u cneyugpuxayuu eumoti napvi. OnmogonokoHHuld Kabenb. Buowi
onmuueckoco kabens. becnposoonvie cpedwvt nepeoauu oannvix 6 JIBC. Paduogonnvl, MUKposo.itbl,
ungpakpacnasn cpeoa. Yacmommuuwiil Ouanazor cpeod nepedaiu OaHHbIX.

Texnonocust Ethernet, Fast Ethernet, Gigabit Ethernet. Cmanoapmut IEEE 802.3, MAC-aopec;
aneopumm pacno3Haéanus KOLIU3UL, 6peMs 0B80UHO20 000poma; 02paHuyeHus HAKIAobléaemvle Ha
cemu ochosanHvle Ha mexnonozuu Ethernet. Ocobennocmu guzuueckoeo yposus 6 cemsx Fast Ethernet,
cmanoapmel IEEE 802.3u, kommymupyemsiii Fast Ethernet, ocpanuuenus naxnaoviéaemvle Ha cemu
ocHosannble Ha mexnonoeuu Fast Ethernet, cueanmckue Kaopul, Kaopbl «OOIMYHbBLY, KAOPbl-KAPIUKU.

Ocobennocmu ¢usuyeckozo yposHus 6 cemsax Gigabit Ethernet; cmanoapmur IEEE 802.3ab|z;
ocpanuvenus, Hakuaovieaemvle HA Ccemu, OCHO8aHHble Ha mexHonoeuu Gigabit  Ethernet,
wupokogewamenvuviti wimopm. Texnonoeuu ARCnet, Token Ring. Mapkepuviii memoo oocmyna K
paszdensemoti cpede, gopmamel kaopos Token Ring, ¢uszuueckuii yposenb mexnonrocuu Token Ring.
Texnonoeuu FDDI, 100VG — AnyLAN, mapkepubiii memoo docmyna K pazoensemou cpeoe, opmamol
kaopos FDDI.  Q@usuueckuit ypogeno mexnonoeuu FDDI  Cozoanue cemu 100VG-AnyLAN;
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ocobenHocmu Mmemooa Oocmyna K pazoensiemou cpede 6 cemu 100VG-AnyLAN; ycnosus
cosmecmumocmu cemu 100VG-AnyLAN ¢ cemsawmu Token Ring u Ethernet. Texnonoeuu WI-FI 802.11,
WiMax 802.16. Hcnonv3yemvle uacmomoi, uupOKONOLOCHbIU OOCHYN.

Tema 5 Ctpykrypa nakera. CTaHIapThl, COIJIALIEHUS U PEKOMEHIANH.

IIpunyuner nepedauu ungopmayuu no cemu. Haznauenue u munvi UHGOPMAYUOHHBIX NAKEMOS,
cmpykmypa nakemos. Tunuunas cmpykmypa nakema: Cmapmosas KomouHayus oumos uiu npeamoyna,
cemesoll adpec (udenmughuxamop) npunumarowezo abonenma, cemesou aopec (uoewmuguxamop)
nepeoaroujeco aboneHma, cayxcebHas ungopmayus, OaHHble (nojie OAHHLIX) KOHMPOIbHASL CYMMA
nakema, cmonogas komounayus. Tepmunvl «naxkemy (packet) u «xadp» (frame). Hnxancyrayus u
0eKancynAyus naKemoa.

Tema 6 Ctex nporokonoB TCP/IP. RFC 9293 Transmission Control Protocol (TCP).
IIporokoJibl TpancnopTHOro yposusi TCP u UDP. llpunuunsl mapmpyrusauuu B IP-cersx.

Cmex npomoxonoe TCP/IP. Ilpomoxon cemesoeo yposHs IP. Ilpunyunvt mpancnopmupoanus
ungopmayuu npu nomowu npomokona IP. Aopecayus, noocemu, macku. IIpomokonvl mpancnopmuozo
yposusi — TCP, UDP, ICMP. Ocobennocmu pabomer npomoxona TCP. Tunvt adpecos cmexa TCP/IP.
Jlokanvnvie u cemesvie IP-adpeca. Ilpeobpazosanue adpecos. [lomennvie umena. opmam IP-adpeca.
Knaccor  IP-adpecos. Ocobvie 1P-adpeca. Hcnonvsoeanue macox npu IP-adpecayuu. Ilopsoox
Hazuavenus IP-adpecos. Hasnauenue adpecos asmonommuotui cemu. L{enmpanuzosannoe pacnpeoenerue
aodpecos. Aopecayus u mexuonoeuss CIDR. Omobpascenue IP-aopecos na noxanvhsie aopeca. TCP/IP-
aopecayus. Cmpykmypa adpeca. Kongueypuposanue IP-adpecos.

Ilpomoxkonwr mpancnopmmuozo yposua TCP u UDP. Ilopmer u cokemwi. Mynomuniexcuposanue u
Odemynbmuniexcupogsanue npomoxona UDP Hna ocnoge coxkemos. I[lpomokon UDP u UDP-
oetimazpammol. Paboma npomoxona UDP na xocme-omnpasumerne. 3azonosox UDP. IIpomokon TCP u
TCP-ceemenmul. [lemynomunnexcuposanue npomokoara TCP Hna ocnoge coedunenuti. Peanuzayus
Memooa ckonvssauje2o okna 6 npomoxone TCP.

Tema 7 YpoBeHsr mnpuiokeHuil. YpoBeHb mnpenacrabjeHnil. CeaHCOBBINi  YpOBeHb.
TpaHcnopTHBINA YPOBEHb.

Cmanoapmmuule cmexu KOMMYHUKayuouuwvix npomoxonos. Cmex TCP/IP, OSI, IPX/SPX, NetBEUI
Hcmounuxu cmanoapmos KOMMYHUKAYUOHHBIX NPOMOKON08, HA3HAYeHUe NPOMOKOI08 KOMNbIOMEPHbIX
cemeii, nowsimue cmexka NPOMoKO0I08, PAZHOBUOHOCMU CMEKO8 NPOMOKOJI08, C853b CMeKa NPOMOKOI08 U
JI02UYecKoUl Mmooenu nepeoauu ur@opmayuu 6 cemu, cmek npomokonos OSI. Cmex npomoxona
NetBIOS/SMB, cmex npomoxonos IPX/SPX, xadp NetBIOS, npomokon IPX, kadp IPX, npomoxon SPX,
SPX — naxkem, NpPOMOKOIbI SMB, NCP, SAP.

Tema 8 IIpoToko.ibl, HepapXus MPOTOKOJIOB U PEKUMbI HX PaGOThI: cOeIUHEHHE, epeaada
JAAHHBIX, pa3beIUHEHHeE.

Yposnu npomoxonoe nepedauu oanmvix u ux cmpykmypa. I[Ipomokonvl KOMMYHUKAYUOHHbIE U
npomokonvl aymenmugpurxayuu. [Ipomokonvl npuxiaouvie, ceancosvie U NPOMOKOIbl NPeOCMABIeHUS.
DQusuueckull, KAHAIbHLIU, Cemeou U MpaHCNOPMHuIL npomoxoasl. Pacnpedenenue npomokonog no
yposuam mooenu OSI. Ilpuknaonou 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.). Tpaucnopmmuwiii yposenv (TCP, UDP, DCCP, SCTP, RSVP, QUIC u 0p.). Hnmepuem-ypogens
(IPv4/v6, ICMP(v6), NDP, ECN, IGMP, IPsec u 0p.). Kananvnuiii yposens (Tunnels, PPP, MAC u op.).
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Qyukyuu npomokona IP, cmpykxmypa IP — nakema, IP — adpec, mabauyvt mapupymusayuu 1Pv4,
IPv6. Knaccoeasn / 6ecknaccosasn aopecayus. Knaccvi adpecos. Tabauya xnaccoe adpecos. Macka
noocemu. bBecknaccosas aopecayus. Ilpocmparncmeo umén aopecos. Ipeghurc

Tema 9 Cucrema DNS. Peskumbl DHCP. Anroputm iMHAMHYeCKOr0 Ha3HAYeHHs a/IPECOB.

Hepapxuueckas u pacnpedenennas cucmema UMEHOBAHUS KOMHbIOMEPOS8, CAyxucO u Opyaux
pecypcos 8 Unmepneme unu opyeux IP-cemsax. Cucmema DNS. Ilnockue u uepapxuuecxue cumeoibHvle
umena. OCHOBHblE NPOCMPAHCIBA UMEH: Uepapxus. 0OMeHHbIX uMeH u npocmpancmea IP-adpecos.
Cucmema 0OMeHHbBIX UMEH, cep8epbl OOMEHHBIX UMEH, 3ACTYHCUBAIOWUL 008epus cepeep umeH. Peecmp
00MEHO8 8epXHe20 YPOBHsl, pecucmpayus u oereuposanue umer. Haubonee pacnpocmpanennvie munvi
sanucet, xpanswuxcs 6 6aze oannvix DNS. [Ipomokon paspewenus aopecog. Ilpomoxon Proxy-ARP.
Cxema pabomwt DNS. Obpamnas 30Ha.

Ilpomoxon ynpaenenus cemvio DHCP (Dynamic Host Configuration Protocol). Cnyacovr DHCP
onsi pabomwvl no npomoxony IPv4, IPv6, DHCPv6. DHCP-cepsepvl. Ancopumm OuHAMU4ecKozo
Hasznauenus aopecos. Cnocobvl obecneuenusi HadedxcHocmu DHCP: nepuoouueckoe o6HOGNeHUe,
NOBMOpHOe C8A3bl8aHUe, OMPAOOMKA OMKA3A.

Tema 10 OcCHOBBI yIIpaBJIeHUS CeThI0 U BpeMeHeM ceTH. CXeMbl yIaJeHHOr0 J0CTYIa,
ceTeBble CIYKOBI.

Cemegoe ynpasnenue 6 IP-cemsax. MemooOwl ynpaénenus o00OMeHOM 8 JIOKAIbHbIX Cemsx:
YeHmpanu308anHvle U OeYyeHmMpaiu306anHsvle Memoovl, 0emepMUHUPOBAHHbIe U CIYUAlHble Memoobl.
Memoowl ynpagnenus oOMeHOM 6 cemsx C pA3HOU MONnono2uel, ux OOCMOUHCMEA U HeOOCMAamKU.
Knuenmur yoanennoeo oocmyna. Tunvl knuenmog u aboneHmcKux okowyauuti. Mynemuniexcupoganue
ungopmayuu Ha abonenmckom oxonyanuu. Cmpykmypa nakema OAHHbIX: 3A20]1080K nakemd, NoJje
OaHHBIX NaKema, KOHEYHOe Ynpasnaioujee nojie nakema (3akioyeHue, mpetinep). Hcnonvsosanue
npomokoaa Proxy-ARP npu opeanuzayuu yoanennoco oocmyna. Pedxcum yoanennoco ynpaeneHus u
npomoxon telnet. Haznauenue u cmpyxmypa ISDN. Cmex npomoxkonos ISDN. Hcnonvzosanue cemu
ISDN onsa nepeoauu oannwvix. Texnonoeus ADSL.

Tema 11 BecnnpoBoaHas nepegaya f1aHHbIX. THIBI CIYTHHKOBBIX CHCTEM.

Ipeumywecmsa b6ecnposoonvix KommyHuxayuii. becnpoeoonas cpeda nepedauu. Becnposoonas
JUHUA c653U. [uanazonsl 91eKmpomMacHumHo20 cnekmpa. /leyxmoueunas cesise. Paduopeneiinas nunus
ceasu. CeA3b 00HO20 UCMOYHUKA U HECKONbKUX npuemHukos. (CéA3b HeCKONbKUX UCMOYHUKO8 U
HEeCKONLKUX NpUeMHUKos8. MHo2oOKpamHoe UCnonb308anue 4yacmom 6 comoeol cemu. becnposoonas
MHO2OMOYEYHAS TUHUSL CEA3U.

IIpunyuner nocmpoenust u pabomel cnymuuxosvix cemeti ceasu. Cemu cucmemvl mene@hoHHOU
ceasu. Cemu xabenvnoeo menesudenus. Cemu cucmem comosou ceasu. Opoumel u CHYMHUKOBbLE
epynnuposku.  Tunvt  cnymuuxosvix — cucmem. Ieocmayuonapnvii  cnymuux.  Cpeone-  u
Huskoopoumanvuvie cnymuuxu. Coomuoutenue mexncoy CKOpocmvio nepeoauu OAHHBIX U 4ACOMOL
cmenbl nookananos. Ilpsamoe nociedosamenvhoe pacuiupenue cnekmpa. Muoowcecmeennvlii docmyn ¢
KOO08bIM pa30eneHUeM.

Tema 12 JlokanbHble BbluncauTeabHble cetH JIBC/LAN. IIporoko/ibl U MeTOAbI
nocryna k nepenamwiuieii cpeae B JIBC. CereBoe ooopynosanue JIBC. IIporpammHuoe obecnieuenue
JIBC. BupryaJjbHasi JJOKaJabHasA BbIYHCIUTEIbHAsA ceTb VLAN.

Cemv VLAN. CocmasHnas cemwb, cocmoswas u3 cemeti, NOCMPOEHHbIX HA OCHOBE NOGMOopUmeel.
Cosz0anue supmyanvhvix cemell Ha 6aze 00HO20 U HECKOILKUX KOMMYMAmMOopos.
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Tema 13 ITepconanabusbie cetn PAN.

Ilepconanvuas cemv PAN (Personal Area Network) kax komnetomepHas cems, UCHONb3YEMAsL OJisl
nepedauu  OAHHBIX  MedcOy — YCMPOUCMBAMY,  NPUHAONEHCAWUMU  OOHOMY  NOJb308AMEIIO.
Bzaumooeticmeus nepconanvHulx cemetl ¢ cemsamu Opyeux yposHel.

Ilepconanvuas cemv WPAN (Wireless Personal Area Network). PAN u WPAN «ax
KOMNbIOMEPHAsi cemb 8 KoumeKkcme uyHo2o pabouezo npocmpancmea POS (Personal Operating
Space). Tononoeuueckue cxemvl u mexronozuu peanuzayuu PAN/WPAN.

Tema 14 OsgepJeiitnas cerb (Overlay Network).

Osepretinas cemv KaK jocuyeckas cemv, cozoasaemas nogepx opyeou cemu. Underlay network,
unu ¢pusuueckas cemeeas ungpacmpykmypa. Overlay network, unu eupmyanvnas cemv myHHenel,
pabomarowas nogepx ¢usuueckou. VPN mexnonocus. Bupmyanuzayus cemesvix ycmpoucma.
Tononozuu ToR, EoR unu Middle of Row. Ilpumenenue ogepnetinvix cemeli

Tema 15 CeTeBble TEXHOJIOTHH 00pa0OTKH M XpaHeHHUs NaHHBIX. TexHoorus cereBom
pupryanusauuu VXLAN.

Bupmyanvnas pacwupennaa uacmuas cemv VXLAN (Virtual eXtensible Local Area Network).
MAC-in-UDP. Texnonoeuu VLAN u VxLAN. I[lpunyuner pabomer VxLAN. Deontoyus npomokonos
unkancyasiyuu GRE — NV GRE — VxLAN — Geneve. Static (Unicast). Pexcumvl pabomwvr VXLAN: Static
(Unicast) VxLAN, Multicast VxLAN, EVPN/VxLAN

Tema 16 I';100anbHBIE M HHPOPMALMOHHO-BBIYHMCIUTE/IbHbIE CETH.

Bunel mHbOpMaMOHHO-BRIYUCIUTENBHBIX ceTeil: JokanbHbie (JIBC mmm LAN - Local Area
Network), pernonansusie (PBC unmu MAN - Metropolitan Area Network), rmo6ansusie (I'BC unmu WAN
- Wide Area Network).

Tema 17 CemeiicTBa ctanaapToB nepegadu 1aHHbix B cetsix IEEE 802.x, IEEE 1902.x.
Cranpaprtsl IEEE 802.11.

I'pynna cmanoapmoe IEEE 802. IEEE 802 u xananvnulii yposens mooeau OSI, Media Access
Control (MAC) u Logical Link Control (LLC).

Obnacmu cmanoapma IEEE 802 LAN/MAN Standards Committee (LMSC). Cmanoapm IEEE
802.11 Becnposoonvie noxanvrvle cemu. Cumouos cmanoapmos IEEE 802.15 u IEEE 802.11.

Cmanoapm IEEE 1902.1-2009 ona npomoxona OMUHHOU ONUHBL B0JIHbL OECNPOBOOHOU Cemu.
Peanuzayus xoumyenyuu 6ecnpoBoOHOU cemu OAMYUKOS U  UCHOJIHUMETbHLIX MEXAHUSMO8 8
NPOMBIULEHHBIX U BOCHHBIX YCIOBUSIX.

Tema 18 I'ereporennsie ceru: Texnonorun HetNet. becnpoBoanas ad-hoc-cers.

Kniouegvie mexnonoecuu HetNet. «becuiosnasny unmezpayus maneix 0a308blX CMAHYUll 8 Cemu.
Cyenapuu pazeépmuisanus. Indoor, Outdoor.

becnposoonass  ad-hoc-cemv  (becnposoonas ~ Ounamuuyeckas — cemb, becnpoeooHas
camoopaanuzyiowascs cems). Mobounvuvie camoopeanusyiowuecs cemu. becnposoonas cencopnas
cemw. becnposoonas mpancnopmuas cemo. Oonopaneosule ad-hoc-cemu u mesh-cemu.

Tema 19 Sueucras Tonosiorus (mesh-cern).

Mesh-cemv xkak pacnpedenennas, oOHopaneo8as, aeucmas cemo. [Ipunyun nocmpoenus cemesoi
MONoO02UU KOMNLIOMEPHOU CeMU.

becnposoonvie  aueucmvie cemu, ux ocobenHocmu. «Humennexmyanbnocmvy — cemu,
camosoccmanosienue u camoadanmayus, 6oavuiol paouyc oeticmsus. Ilpomoxonvl 03 opeanusayuu
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Wi-Fi Mesh cemeii. Ilpomokon IEEE 802.11s. Cmanoapm IEEE 1905.1-2013 ona xoueepeeHmHOU
yughposoti domawineri cemu 015 2emepoceHnvix mexunonocuil. Ilpumenenue Mesh cemeti.

Tema 20 Konuenuus Network 2030.

Co3z0anue Ho8bIX U pazeumue cywecmeyiowux cemeil nepedauu oannwix. Tpebosanus xk cepsucam
Human System Interface (HSI), Intelligent operation network (ION), Network and computing
convergence (NCC), Digital twins (DT), Space-terrestrial integrated network (STIN), Industrial IoT
(IlloT) with cloudification. Knwoueevle u «penesanmuviey mpebosanus K cepsucam. 3perocmo
KOHYenyuu.

Tema 21 Web 3.0.

Konyenyus no6020 yposHs cemesoco 83aumo0eliicmeus 6 pacnpedeieHHol cucmeme Oe3 eouHoll
MouKU ynpaeneHus. JleyeHmpanuzosanuvie npunodceHusi dApps, OeyeHmpaniuzoeanuvie a8MOHOMHbIE
opeanuzayuu DAQO, Oeyenmpanuzoeantvie CepsUCbl XPaHeHus U 00pabomku OAHHLIX HA 2N00ATbHOM
yposne. @opmyna «r+w+toy (yumatl, coszoasall, eradetr). IDKOHOMU3AYUSL NPOMOKONO8 CEMeB020
ezaumooeticmeus Web 3.0.

Tema 22 Iapaueiin.
Moodenv Hezagucumoti cemu @3aumooelicmsus ¢ oOnoxuetnamu. Cross-chain-ungpacmpykmypa,
unmezpupyrowas OJ10K4eluH-cemu.

Tema 23 CemanTHueckasi nayTuHa (semantic web).

Semantic web kax kKonyenmyanvhas o6uje0oCmynHas 2100aibHAsl CEMAHMUYECKas cemb Ha Oase
Bcemupnoti naymunwi. [Ipobremvl cmanoapmuzayuu npeocmasieHus uHopmayuu 8 euoe, npueooHoM
0n4  MAWUHHOU 00pabomku. Apxumexmypa cemanmuyeckol naymuHel. Mawunno-uumaemvie
anemenmvl, y3bl cemanmuyeckou cemu. Owmonoeuu. Cemanmuyeckas naymuHa 6 KOONepayuu c
Bcemupnoii naymunoii u na e€é ocHoge Kak «ciedyiowui wiaz 8 passumuu Bcemupnoi naymumsiy.
«l'ueanmcxuii enobanvuwiii epagp» (GGG). 3penocmov konyenyuu semantic web.

Tema 24 Byaymue cern. O0mue NpUHUMIBI U CTAHAAPTHU3ALUSA TEXHOJIOTHH CeTH
Oyayurero.

Obwasn xonyenyus byoywux cemeii. 3nauenue bByoywux cemeil 6 omuoweHUU KOHMEKCMHO-
opuenmupogannvix cepgucos. I'OCT P 58210-2018/ISO/IEC TR 29181-1:2012 Hughopmayuonnvie
mexnonocuu. Cemu  0yoyweco. Dopmynuposka npobrem u  mpebosanus. Konmexcmmuo-
opueHmupogaHubvlll  cepguc. MemoOd «KOHCMPYKMUBHBIX — DJIeMeHmo8y. AemonomHubvlil  cepsuc,
KOHMEKCMHO-OPUEHMUPOBAHHBILL CepeuUc, KOMNOHOBKA cepsucd. Texnono2usi Hacmpouky OmHOWEHUs
QoS/QoE (kauecmso cepsuca/kauecmeo yciyeu HA OCHO8E OYEHKU (BOCHPUAMUS) NOAb308aAMeNeM).
3penocmo xonyenyuu byoywux cemetl.

Tema 25 Cetn caenyromero noxkosjienusi (NGN) u o6opynoBanue NGN.

Cemv cnedyroujeco noxonenus Kak nakemuas cemv. TexHonoeus HeopanuieHHo2o 00Cmyna
noavzoeamenell K Cemsm U KOHKYPUPYIOWUM NOCMABWUKAM Cep8Ucos U (Uiu) cepeucam no 6vloopy.
Ilpumenenue wupoxononocHvlx mexronocuti mpagurka ¢ uacmpoukou QoS/QoE. Kouyenyus u
mexHonocus 0006weHHou mooburbnocmu. 3penocmo konyenyuu NGN.

Tema 26 MertagcejieHHasi (metaverse).
Konyenmyanvuas eupmyanvuas cpeda OHAQUH 63AUMOOCUCMEUS YUACMHUKOE 8 MPEXMEPHOM
npocmpancmee. L{ughposvle mupovl co c80UMU IKOHOMUKAMU HA OCHOB€ DJIOKYEUHA.
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Tema 27 OcHoBbl Teopuu cereBoro ucuuciaenus (NC).

Ocnosbi cooepoicanus npeomemnotl oonacmu. Konyenyus npoepammuo-konguaypupyemuix cemet
(IIKC) / Software Defined Network (SDN). [Ipobrema cobcmeenno2o 10KanbH020 NpedCmasieHus cemu
YCmpoucmeom U cnocodovl akmyamuzayuu e2o cocmosnus. Ilpasuna obmena penesanmmou
ungopmayuel medxncoy yCmpoucmeamu u cnocodvl eé npumeHenus OJisl 8bIpaOOMKU CONACOBAHHBIX
npasun  obpabomku  naxkemos. Ceoticmea I[IKC: nocuueckoe  (qualitative) u  ceolicmeo
npoussooumenvrocmu (quantatitative). Ocnosnuvie npomoxonwt (Openflow, XMPP u npouue). 3perocms
xkonyenyuu [1KC.

Tema 28 Cencopnbie 0ecnpoBoanbie ceth WSN. IIpoToko/ibl M TEXHOJIOTHH Nepegadu
panueIlx WSN.

I'emepocennocms cemeii WSN. Cnou u nepeceuenus npomoxonos. Ilpusoonvie cemu WSAN. V3ol
becnpoBoOHOl CEHCOPHOU cemil.

Tpebosanus k obopyodosanuio u cemam céasu. Mnmezpupyemocmo WSN ¢ Opyeumu mexnonocusmu
(RFID u npouue) 6 asmomamusupo8aHHbIX CUCEMAX KOHMPOJs, MOHUMOPUHSA U OMCIeHCUBAHUS
Kayecmed 6 pasiudnslx 001acmsax 0esimeibHOCHU.

Tema 29 CeTn MOOWIBHOM CBSI3H C BUPTyaJM3aluel ceTeBbIX PecypcoB.

Open RAN kak unuyuamusa no pazoeienuro annapamuoco U NpoSpammHo20 obecnedenus u
CO30aHUI0 OMKPLIMBIX UHMeEpPeluco8 medxncoy Humu 6 modourbHom menekome. O-RAN Alliance.
Cmanoapmet u cneyugpuxayuu Open RAN.

HUnghpacmpyxmypa nepugepuiinvix u yoanrenuvix yenmpos oopabomiu daunnvix (L{O). CreosHvie
npocpammHo-onpeoensemMvle  cemu, — OMKpvimvle  uHmepgelicvl,  KOHMeUHepHas  obpabomka
npoepammuozo obecnevenus. Paouo 5G, urnu NR (New Radio). Cemu 5G: ynyyuwennas mooOunibHas
wupoxononocuas ceasv (eMBB), Parallel Wireless OpenRAN, mesxcmawunuvie kommynuxayuu mMTC:
LTE-M u NB-IoT, cmandapmusupoganusie kax yacmo eéepcuu LTE 3GPP Release-13 / 3GPP Release-
16, ceepxnadescrnas cseazv ¢ Huskou 3adepxckoi (URLLC). Cemu 4G LTE, 3G.

Tema 30 Ceru Unrtepnera Bemeii (IoT). O0mue nNpuHUUNBI M CTAaHAAPTU3ALMUS
TeXHOJI0ruH nepegayn JaHHbIX B IoT.

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

Tema 31 Be6 Bemieii (WoT). KornutuBnsblii Uutepuer Bemeii (CloT).

WoT 6 peanuzayuu xouyenyuu IloT Hna npuxnaonom yposne. OchosHvie ceoticmea WoT.
Yuuguyuposannwiii  (eounooopasuviii) uoenmugpuxamop pecypca URI  Hcnonvzosanue HTTP 6
Kavecmee npunodcenus. Paboma unmennekmyanvhvix (cmapm) o00beKmog uepes NpPUKIAOHOU
npoepammusiii unmepghetic REST.

Konyenyusa CloT. Koecnumuenocms ob6vexma loT. Komnonenmut apxumexmypot CloT.

Tema 32 IIpakTHyeckas peasusanus loT. Undopmanuonnas 6esonacocts IoT.

Konyenyusa ~ u  mexuonocuu  3aumooericmeusi ¢ uHmephHem-eewjamu.  Bonpocuwl
KOH@puoeHyuarbHocmu u 6e3o0nachocmu unmepHema eeujeli: 601bwol 00veM OAHHbIX, YA3EUMOCMb K
83710MY, NPOCIYULUBAHUE, NPUHAMUE YCTIOBUL OOCTYHCUBAHUS, MeXHOoN02uU wudposanus. Moodenb yepo3.
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Tema 33 Mexxkmamnaeble KOMMYHuKannud M2M. KoMMyHMKanuMum MaJjioro pagmyca
neiicreus NFC.

Meosicmawunnvie  kommynuxkayuu ~ M2M  (Machine-to-Machine). Obwue  npunyunet u
cmanoapmuszayus M2M.

Ouepeoaghghexmusnvie cemu Oanvueco paouyca Oeticmeus LPWAN. Kommynuxayuu manoeo
paouyca oeticmeusi NFC (Near field communication). Paououacmomnasn uoenmughuxayus RFID.

Ipomviuinennvle cemu 0 peanuzayuu M2M.

Tema 34 IIporpammuo-kongurypupyemsoie ceru SDN.
VYposenw ynpasnenus. Yposeno ynpasnenus mpagurxom. I[lepedaua mpaguxa.
Ocnogvl apxumexmypor SDN. I[Ipomoxon Openflow.

Tema 35 CeTH ONTHYECKUX COEIMHECHHU .

IIpunyuner ycmpoticmea u QYHKYUOHUPOBAHUS B0JOKOHHO-ONMUYECKUX KAOENbHbIX CUCHIEM.
Ilpunyuner pacnpocmpanenus cueHaia 6 onmudeckom 6onokHe. (OcobenHocmu u npumeHeHue
KOHHeKmopog pasuvlx munos. Texnonoeuss FDDI, ocnoevl mononocuu u opeanuzayuu pabomoi
ceemenma FDDI. Ocnosvr mexuonocuu ATM (Asynchronous Transfer Mode).

T'OCT IEC 61603-1-2014 Ilepeoaua ayouo- u/unu 6udeo u CONYymMCcmeyiowux CucHaio8 c
ucnonv3osanuem un@pakpacrnoeo usiydenus. Yacmo 1. Obwue nonoxcenus (Ilepeuzoanue: 2020).
Ilepeoarowue cucmemvl 0151 WUPOKONOJIOCHBIX AYOUO- U CONYMCMEYIOWUX cueHanos. Ilepedarowjue
cucmemvl 0151 AYOUOCULHANIO8 OJi CUCTEM KOH@epeHY-c:a3uU U N000OHbIX npumenenutl. Ilepedarowjue
cucmemsl 011 HUBKOCKOPOCMHO2O OUCMAHYUOHHO20 ynpaenenus. Ilepedaowue cucmemvl 0714
8bICOKOCKOPOCMHBIX OAHHLIX U OUCMAHYUOHHO20 Yynpasnenus. Ilepedarowue cucmemvl Osi U0eO- U
ayouU0B8UOEOCUCHANIO8 BbICOKO20 KAYeCmad.

5. O0pa3oBaTeibHbIE TEXHOJIOTHU

[Ipu peanuzaiuu y4eOHBIX 3aHATUNA MPEAYCMOTPEHO NPUMEHEHUE TEXHOJOTHH MPOOIEMHOTO
oOy4eHHsl, TPOEKTHOW TEXHOJOTHUU, TEXHOJOTUM PA3BUTHS KPUTHYECKOTO MBINIICHUS, KEHc-
TEXHOJIOTHH, TEXHOJIOTHH YIeOHOU JUCKYCCUU.

[lepeyerr ~ MHPOPMAIMOHHBIX  TEXHOJOTHUW,  HMCHOJB3YEMBIX  TMPU  OCYIICCTBICHUH
00pa30BaTeNnpHOrO Mpollecca MO JUCIMILTUHE: TEXHOJOTHU CMENIAHHOTO OOyuYeHUs C MpUMEHEHUEM
MyJIbTUMEANA TEXHOJOTHUN; TEXHOJIOTHH Bu3yanm3anuu (uHporpaduka, mpeseHTanMoHHas Tpaduka,
BUPTYaJIbHBIN TYp); HHTEPAKTUBHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA.

6. YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOSITeIbHOI PadoThl 00y4arouXCcs
MeTtoauueckuii Matepral Mo 00eceyeHNI0 CaMOCTOsITeNIbHOM paboThl CTY/I€HTOB NMPUBOAUTCS B
[Tpunoxennn 1 k PII.

7. XapakTepuCcTHKA OIEHOYHBIX CPEACTB IS TEKYHero KOHTPOJA YCIeBaeMOCTH H
NMPOMEKYTOUYHOM aTTeCTANMH 00yYAIOMIUXCS MO UCIHUIIIHHE

[Ipu peanuzanuu TeKylIero KOHTPOJSI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluu
0o0ydJaronmxcsi M0 JUCIUIUIAHE HCTIONB3YIOTCS MJIs MPOBEACHUS BXOJHOTO KOHTPOJISI - TECTHI, JJIA
MIPOBEJICHUS TEKYIIETO KOHTPOJIA (B T.4. CAMOCTOSTENBHON pabOThI) - TECTHI, coOeceIoBaHue, dcCe; s
MPOBEACHUS  TEKYIIErO KOHTPOJISI  BBITIOJHEHHWE  JIA0OpATOPHBIX  (MPAKTHYECKUX) pabdoT -
MPOMEXYTOUHBIM  3a4€T 1 CTPYKTYPHO-CXEMAaTUUYECKOW  BHM3yalld3allMd; g OLCHUBaHUSA
MPOMEXKYTOUYHBIX W OKOHYATENBHBIX PE3YyJIbTATOB OCBOCHUS JUCIUIUIMHBI - TECThI, PAacUETHO-
MPaKTUYECKUE 3aJaHusl.
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[IpoBeneHue oOleHUBaHHUS MPOMEXKYTOUHBIX PE3YJbTATOB OCBOCHHUS JUCHUIUIMHBL (3a4€T C
OLIEHKOM) MperoaraeTcsi B IMCbMEHHON ¢opMe (TeCTUPOBAHUE).

[IpoBeneHne oLEHUMBAaHUS OKOHYATENBHBIX pE3YJIbTaTOB OCBOEHHUS JUCLMILIMHBI (3K3aMEH)
mpenrnosiaraeTca B IMHUCbMEHHOW (¢opMe (TecTHpoBaHHE U pacuy€THO-NpakThdeckue 3ananusi). K
9K3aMeHY JOMYCKaeTcs CTYICHT, BBIINOJHMBIIMM B TEYCHHE JABYX CEMECTPOB BCE BHIbI Y4EOHBIX
3alaHuii TIo Kypcy (J1abopatopHbie pabOThI, camMoCTOsTeIbHAs padoTa). B cirydae mporycka ydeOHbIX
3aHATHUM 1O  YB@KUTENbHOW TpUYMHE (MOATBEPXKACHHOW JOKYMEHTAJbHO) CTYAEHT 00s3aH
0TpaboTaTh MPOIYIICHHbIE 3aHTHS.

DOopMyJIUPYIOTCS KPUTEPUU U CIIOCOO OIPEJIeIEHUs] UTOTOBOM OLIEHKU: «OTJIIMYHO» (OTCYTCTBYIOT
OIMOKU B TecTe M B pacuérax, LeNb 3alaHusl JOCTUTHYTa IMOJHOCTBIO), «XOpOIIO» (IIPUCYTCTBYIOT
omMOKH B TecCTe, OTCYTCTBYIOT OHIMOKM M B pacuérax, Leidb 3aJaHus JOCTUTHyTa 4YacTUYHO),
«yIOBJIETBOPUTENIBHO» (MPUCYTCTBYIOT OIIMOKM B TeCTE€ M B pacuérax, Lelb 3aJaHusl JOCTUTHYTa
YaCTUYHO), «HEYJOBIETBOPUTENBHOY» (MPUCYTCTBYIOT OMIMOKM B T€CTe U B pacyérax, Iesb 3aJaHus He
JIOCTUTHYTA).

Jist popMBbI TPOMEKYTOUHOM aTTecTaluu (3a4€T C OLEHKOMN): «OTJIMYHO» (OTCYTCTBYIOT OIIMOKH
B TECTE), «XOpOoIio» (MPUCYTCTBYIOT OIMOKH B TecTe, He MeHee 90% TmpaBUIBHBIX OTBETOB),
«y/IOBJIETBOPUTEIHHO» (TMPUCYTCTBYIOT OLIMOKHM B TecTe, He MeHee 75% TNpaBMWIBHBIX OTBETOB),
«HEYJIOBJICTBOPUTEIHHOY» (IPUCYTCTBYIOT OIMOKHU B TeCTe, HE MeHee 65% MpaBMIIBHBIX OTBETOB).

Jns hopMBI UTOTOBOM aTTecTaluu (IK3aMEH): «OTIMYHO» (OTCYTCTBYIOT OIIMOKH B TE€CTe W B
pacuérax, Lenb 3aJaHusl JTIOCTUTHYTa MOJHOCTBIO), «XOpOLIO» (IMPUCYTCTBYIOT OIIMOKH B TecTe, HE
MeHee 90% mpaBUIBHBIX OTBETOB; OTCYTCTBYIOT OIIMOKM B pacuérax, Ledb 3aJaHusl JIOCTUTHYTa
YaCTUYHO), «YyJOBICTBOPUTEIBHO» (MPUCYTCTBYIOT OIMMOKA B TEeCTe, He MeHee 75% TmpaBUIIBHBIX
OTBETOB, U B pacuérax, 1ejb 3a/aHusl JOCTUTHYTa YaCTHYHO), «HEYJOBICTBOPUTEIBHOY» (IPUCYTCTBYIOT
OLIMOKY B TecTe, He MeHee 65% MpaBMIIbHBIX OTBETOB, U B pacuéTax, 1iejb 3aJaHUs HE JOCTUTHYTA).

B xozxe TectupoBaHMs CTyAE€HTaM HE pa3peniaeTcs MCIOIb30BaThb METOJUYECKHE MaTepUalbl 110
Kypcy M Jpyrue HCTOYHUKUA HHPOpMAIMH, KpoMe oroBopeHHbix B mnpuiaraemom ®OC. He
pasperraercsi HUCHOJIb30BaTh MOOWIbHBIE TeldeoHbl M ycTpoiicTBa. B ciydae wucnonb3oBaHUs
MOCJEAHUX, a TAaK)KE COBELIAHUS C JPYTUMHU CTYJEHTAaMU WM CIUCBIBAHUS CTYJIEHTY BBIHOCHUTCS
IIpeIyNpexICHUE. Ecin CUTyalus MIOBTOPSIETCS, CTYIECHTY BBICTABJISIETCS OLIEHKa
«HEYIOBJIETBOPUTEILHO) 3a TECT.

B xone BbINOMHEHUS pacdyE€THO-NPAKTUYECKOrO 3aJaHus CTyACHTaM pa3peliacTcs MCIOJIb30BaTh
CIIPaBOYHBIE METOAUYECKHE MaTepHuasibl, oroBopeHHsle B mnpuiaraemMoM POC. Takxke CTyIeHTH B
00513aTeTbHOM TOPSJIKE MCIONB3YIOT HACTOJIbHBIE KOMITBIOTEPHl WJIM HOYTOYKHM, HE MOJKIIOYEHHBIE K
cetu Wutepner. He paspemaercs ucmnonb3zoBaTh MoOWJIbHBIE TelnedoHBI U ycTpoicTBa. B ciyuae
HCIOJIb30BaHUs TOCJEIHUX, @ TAKKE COBELIAHMS C IPYTMMH CTYJIEHTaMHM WIM CIUCBIBAHUS CTYIEHTY
BBIHOCUTCSL TmpenynpexaeHue. Ecium cuTyanus mMOBTOpsSETCS, CTYICHTY BBICTAaBISETCS OICHKA
«HEYJOBJIETBOPUTEIBLHO) 32 3aJlaHUE.

KommuiekT (THMOBOI) TECTOBBIX 3aJlaHUM, BapUaHTBl BOMPOCOB U 3aJaHUN K MPOMEKYTOUYHOU
aTTeCTalllu MpecTaBieHbl B (hoH e OleHOUHbIX cpeacTB ([Ipmnokenue 2).

8. YueOHO-MeTOoAMYecKOe M HH(POPMALIMOHHOE 00eceuyeHre TUCIHIIMHBI

OcHoBHas nuTeparypa:

Bacunwes, B. H. OnTuueckue TeXHOJIOTMM MCKYCCTBEHHOTO MHTEJIEKTa : yuyeOHOoe mocodue: B 2
tomax / B. H. Bacunbes, A. B. I1aBnoB. — 4-e u3a. — Cankr-IlerepOypr : HUY UTMO, [6. r.]. — Tom
1 : OcHOBBI ONTHYECKUX MH(DOPMALIMOHHBIX TEXHOJIOTMH M UCKYCCTBEHHBIX HEMPOHHBIX ceTeid — 2017.
— 80 c.— Teker: onektpoHHbI / JlaHb: 3nekTpoHHO-OMOMMoreunas cucrema. — URL:
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https://e.lanbook.com/book/110516 (nata obpamenus: 15.11.2022). — Pexxum moctyma: JUisi aBTOPU3.
MIOJIB30BATENEH.

XonaceBuy, O. P. Undopmarmonnsie kabenpHbie ceTH : 2020-01-22 / O. P. XonaceBuy. — MuUHCK
: PUIIO, 2019. — 194 ¢. — ISBN 978-985-503-860-4. — TekcT : anexTpoHHbIi // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/131809 (mara obpamenus: 15.11.2022).
— PexxuM moctyna: uist aBTOpH3. MOJTB30BATEIICH.

Jle6enpko, E. I'. Teopernueckue ocHOBBI iepeaaun uHpopmarmu : MoHorpadus / E. I'. Jlebenpko.
— Camnkrt-IletepOypr : Jlanb, 2022. — 352 c. — ISBN 978-5-8114-1139-9. — Tekcr : 31eKTpOHHBIH //
Jlanp : snexkTpoHHO-OMONMOoTeuHast cucrema. — URL: https://e.lanbook.com/book/210620 (nata
obpamenus: 15.11.2022). — Pexxum goctyna: it aBTOPHU3. MTOJIH30BATENCH.

TonerenoBa, A. C. IlpoekTupoBaHue M SKCIUTyaTallusl TEIEKOMMYHHKAIIMOHHBIX CETeH CBSA3M :
yduebHo-MeToanueckoe mocooue / A. C. Tonerenona, JI. A. CoboneBa, A. A. KucmanoBa. — AcTtana :
Ka3ATYVY, 2022. — 192 c¢. — Tekcr : a5eKTpoHHbIH // JIaHb : 3JeKTpOHHO-OMOIMOTEUHas! cucTeMa. —
URL: https://e.lanbook.com/book/234089 (mata oOpamenms: 15.11.2022). — Pexum moctyma: st
aBTOPU3. MOJIB30BATENICH.

HeBomun, A. O. ba3oBble NpUHIUIBI CETEBOr0 B3auMOeHcTBUs : yueOHoe mocobue / A. O.
HeBomun. — Mocksa : I'opsuas nuHus-Tenexom, 2022. — 80 c¢. — ISBN 978-5-9912-0877-2. —
Texct:  snexkrtponssidi /  JlaHb : ANEeKTpOHHO-OMOIMoTeUHas  cuctema. —  URL:
https://e.lanbook.com/book/267845 (nara obpamenus: 15.11.2022). — Pexxum moctyma: JUisi aBTOPH3.
MTOJIB30BATENEH.

TapacoB, W. E. BrruncnurenbHbple MalIMHBI, KOMIUIEKCH M KOMIIBIOTEpPHbIE CETH : y4eOHO-
Metonudeckoe nocobue / M. E. TapacoB. — Mocksa : PTY MUPDA, 2021. — 89 c. — Teker :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs cUCTEMA. — URL:
https://e.lanbook.com/book/176541 (nata oOpamenus: 15.11.2022). — Pexxum noctyma: JUisi aBTOPU3.
I0JIb30BATENIEH.

Kopurynos, I'. M. Cnoxnble kubepdusnueckue cucremsl : yuedHoe nocodbue / I'. Y. KopuryHos.
— Cankr-IlerepOypr : I'VAIL 2021. — 141 c¢. — ISBN 978-5-8088-1578-0. — TekcT : 21€KTpOHHBIH //
Jlanp : snexTpoHHO-OMOMMoOTeuHast cucrema. — URL: https://e.lanbook.com/book/216518 (mata
obpamienus: 15.11.2022). — Pexxum noctyna: /i aBTOpU3. MOJIb30BATEICH.

®enopoBa, B. A. IIpoektupoBanue (uU3NMUECKOr0 U KaHAJBLHOTO YpOBHEHW Oe3omacHOU

BBIUMCIIUTENILHON CETH MpennpusTus : yueOHoe nmocodue / B. A. @enopoBa. — 2-e uzg. — Mocksa :
MITY um. H.D. baymana, 2019. — 20 c¢. — ISBN 978-5-7038-5193-7. — TeKcT : 31M€KTPOHHBIH //
Jlanp : snexkTpoHHO-OMONMOoTeuHast cucrema. — URL: https://e.lanbook.com/book/204977 (nata

obpamenus: 15.11.2022). — Pexxum goctyna: i aBTOPHU3. MOJIH30BATENCH.

I'OCT 24402-88 TeneobpaboTka JaHHBIX U BBIYMCIUTENbHbIE CeTH. TepMUHBI U onpeaeacHus //
Nudopmanronnast TexHosnorus. TepMUHbBI U onpeneneHHﬂ C6. I'OCTos. - M.: Crannaptuadopm, 2005
roja — Texkct AJIEKTPOHHBIN // URL:
https://e.lanbook.com/book/204977://docs.cntd. ru/document/ 1200015767#7D20K3 (nata oOparieHus:
15.11.2022). — Pexum goctymna: CBOOOAHBIN. (dononnuns)

JlononHuTeNnbHAS IUTEPATYpA:

MansnieBa, O. JI. Ot TenerpadHoro ammapata /O HOBEHIINX TEIEKOMMYHHUKAITMOHHBIX
TexHonoruii u cucreM : MoHorpadus / O. JI. MansreBa. — Cankt-IletepOypr : CIIGIYT um. M.A.
bonu-bpyesuua, 2022. — 307 c¢. — ISBN 978-5-89160-248-9. — TekcT : 3nekTpoHHbIN // JlaHp :
INMeKTpoHHO-O0nbOMHoTeunas cucrema. — URL: https://e.lanbook.com/book/279161 (mata oOpatenus:
15.11.2022). — Pesxxum gocTyna: i aBTOPHU3. TTOJIH30BATENCH.

BboukapeBa, B. B. MoaenupoBanue TeneKOMMyHUKAalMOHHBIX ceTeil. CereBoil cumynstop NS2:
[IpakTukym : yueOHoe mocobue / B. B. boukapeBa. — Mocksa : PTY MUPDA, 2021. — 65 c. —
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Texkcr:  snektponHsiit /  JlaHb : JNIEKTPOHHO-OMOMmoTeynass  cuctema. —  URL:
https://e.lanbook.com/book/176500 (nata oGpamenus: 15.11.2022). — Pexxum noctymna: JUisi aBTOpPU3.
I0JIb30BATENEH.

Uepsuncknii, B. B. CpeacrtBa crennanu3nupoBaHHBIX TEIEKOMMYHUKAIMOHHBIX IIMH M CeTed
cucTeM ynpasieHus : yuyebnoe nmocobue / B. B. UepBunckuii, O. C. Bonyesa, B. B. Typynanos. —
Bonorna : Wudpa-Umxenepus, 2022. — 164 c. — ISBN 978-5-9729-0976-6. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/281876 (nata oOpamenus: 15.11.2022). — Pexxum noctyma: Juisi aBTOpPU3.
IOJIb30BATENEH.

Cxmsipos, O. K. BomokoOHHO-ONTHYECKHE CETH U CUCTEMBI CBsI3U : yueOHoe mocobue st cmo / O.
K. Cxnapo. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 268 c. — ISBN 978-5-8114-
9569-6. — Tekcr : oanekTpoHHbIil /  JlaHp : 31eKTpoHHO-OmMOmmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/200501 (nata oGpamenus: 15.11.2022). — Pexxum moctyma: JUisi aBTOPUS3.
II0JIb30BATENEH.

CoBpemenHnsle npoOsieMsl TenekoMMmyHHUKami. 20-21 anpenst 2022 1 : MaTepualibl KOHGEpeHIH /
RU. — HoBocubupck : Cubl'VTHU, 2022. — 739 c. — ISBN 978-5-91434-069-5. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OUOIMOTEeUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/257219 (nata oOpamenus: 15.11.2022). — Pexxum noctyma: JUisi aBTOpPU3.
IOJIb30BATENEH.

CoBpemeHHbIe poOIeMbl TeTeKOMMYHUKaui. 22-23 anpens 2021 r : MmaTepuansl KoHGepeHuuu /
RU. — Hoocubupck : Cubl'YTH, 2021. — 696 c. — ISBN 978-5-91434-064-0. — TexkcrT :
AJIEKTPOHHBIN // Jlanp : AIIEKTPOHHO-OUOIMOTEUHas cucTeMa. — URL:
https://e.lanbook.com/book/257216 (nata oOpamenus: 15.11.2022). — Pexxum moctyma: JUisi aBTOPH3.
II0JIb30BATENEH.

Bacunbes, B. H. Ontuueckue TeXHOJIOTMU MCKYCCTBEHHOTO MHTEJUIEKTA @ y4eOHO-METOIUYECKOe
nocobue / B. H. Bacunbes, A. B. I1aBnos. — Cankr-IlerepOypr : HUY UTMO, [6. r.]. — Tom II —
2008. — 71 c.— Tekcr : anekTpoHHBbIH / JlaHb : 37eKTpoHHO-OuMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/40791 (mata obpamenus: 15.11.2022). — PexxuM ngoctyna: Ajsi aBTOpPHS3.
I0JIb30BATENIEH.

Pecypcbl nHpopMaloHHO-TEIeKOMMYHUKAIMOHHOM ceTH «HTepHeT»:

Cucrema »5>IEKTPOHHOM TMOAJNEPKKH oOOpa3oBareiapbHOro rmporecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CITPABOYHBIC CUCTEMBI:

OBbC «YHuBepcurerckasi OnbInoTeKa OHIANH»

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

DnekrponHas 6ubnnorexka UBI'Y _
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew

Onexrponnslit katanor Hb MBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

CIIC «KoncynsrantlLmtoc» https://www.consultant.ru/cons/cgi/online.cgi
[ICC «Texakcnept: ba3zoBbie HOpMaTHBHBIC JTOKyMEHTBI»» http://docs.cntd.ru/kdbreg/docs?

utm_source=docs#

[TporpammHoe obecriedenue: onepanuonHas cuctema Microsoft Windows u(unu) Actpa Jlunyke
Opén; nmaker oducHbix nporpamm Microsoft Office u(umm) LibreOffice, Microsoft Visio; untepHer-
opaysep Microsoft Edge n(unmu) Srware Iron u «CriyTHUK», CUMYISITOP BhIUMCIUTENbHBIX ceTeid NET-



https://uni.ivanovo.ac.ru/
http://docs.cntd.ru/kdbreg/docs?utm_source=docs
http://docs.cntd.ru/kdbreg/docs?utm_source=docs
https://www.consultant.ru/cons/cgi/online.cgi
http://lib.ivanovo.ac.ru/index.php/ek
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://www.biblioclub.ru/
https://uni.ivanovo.ac.ru/
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Simulator (cBo6onnoe I10), cumynstop BeraucnutensHbix cereii CS4G Netsim (BeG-pecypc, CChLIKa:
https://netsim.erinn.io/); smymnsTop cereBoro odopyaoanusi HP Network Simulator (cBo6omnoe I10),
Mininet - 3MyJIATOp KOMIIBIOTEPHOM ceTH JUIst u3y4yeHus: ocHoB paboTsl ¢ SDN cetsimu (cBo6oanoe [10),
rpaduyeckuit cumymisTop cereit (cBodonnoe [10).

9. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMILTHHBI

Y4eOHble ayAUTOPHHU:

- IS TMPOBEIEHUS 3aHATUN JIEKIMOHHOTO TUIA C KOMIUIEKTOM CIEHUaIN3UpPOBAaHHONW y4eOHOM
MeOen M TEXHHUUYECKUMH CpEeICTBAaMHM OOyYeHUs, CIyXallUMH [UIs [pPeJOCTaBlIeHUs Yy4eOHOH
uH(popManuu O60bIION ayAUTOPUH;

- NN TPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIA H
MIPOMEXYTOYHOM aTTecTallui ¢ KOMIUIEKTOM CHEHaTu3UPOBAaHHON yueOHONH MeOesln U TeXHUYECKUMU
CpeAcTBaMU O00y4eHHsI.

JlaGopaTopus, ocHareHHast 1a00paTOPHBIM 000PYI0BaHUEM, KOMILJIEKTOM CIEIIHaTU3UPOBAHHON
yueOHOM MeOenn U TEXHUUECKUMH CPeJICTBAaMH 00yUeHHS.

[Tomemenne s caMOCTOATEIBHOW pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUATU3UPOBAHHOM
yueOHO MeOenu, KOMIbIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOYEHUS K ceTh «MHTepHeT» n
obecrieuennem noctyma B JUOC.

JleMOHCTpalMoOHHOE O0OPYJIOBaHUE M y4eOHO-HATJISAHBIE TMOCOOMS JJISl 3aHATHH JIGKIIMOHHOTO
THMAa, 00ecrneynBarole TeMaTUYeCKUe WITIOCTPALINN:

JleMoHCTpallMOHHOE ~ 00OpYyJIOBaHUE  (JIEMOHCTPALlMOHHBIE  YCTpOMCTBAa M YCTpOHCTBa
BU3YaJM3al[iH; AJIEKTPOHHbIE MOCOOMS (Tpe3eHTalluyu, TJIOCCAPUH, CTPYKTYpHBbIE (KOHLENTYyaJbHbIE)
KapThbl, UPPOBBIE CXEMbl U TUArpaMMbl, IU(POBbIE MOJENIbHBIE UMUTAIMU, BEO-IPIIOOPABI), ayIuo-
BU3YaJbHbIE TOCOOUS (BUEOMATEPHAIIBI, TPOrPaMMHBIE IPa(OOCTPOUTENH).


https://netsim.erinn.io/
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ABTOP(BI) padoyeii nporpaMMbl AMCHUILVIMHBL: 00yeHm, 0oyeHm, K.2.H., Omenvuenxo U.B.

HporpaMMa paccMOTpCHA U YTBCPIKICHA HAa 3aCCAaHUU Ka(l)el[pbl I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOT Uit
n HpHKJ’I&)IHOﬁ MaTEMaTHKU

«31» aBrycra 2023 r., npotokon Ne 1

[IporpamMma oOHOBIEHA

MPOTOKOJ 3acenanus kaheaps No OT « » 20 1.
CormnacoBaHo:
PykoBonutens OI1 /

(mozrucs)

[IporpamMma oOHOBIEHA
MPOTOKOJ 3acefanus kadeapsr Ne 0T « » 20 1.
CornacoBaHo:

PykoBonurens OIl /

(T1oIHCB)
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