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1. Ilean m 3aaa4u AMCHUILINHbI

I[I/ICLII/IHJ'II/IHa ((CeTI/I CBA3U U CUCTCMBbI KOMMYTaLII/II/I» OTHOCUTCA K LII/ICJ'Iy CIICIHUAJIBHBIX
AUCOUIIIIMH O HITOATIOTOBKHU 6aKanaBp0B 10 HaHpaBHeHI/IIO ((HH(bOKOMMYHI/IKaL[I/IOHHbIe
TCXHOJOTHUHU U CUCTCMBI CBA3HU». L[e.]'IbI'O HpeHOHaBaHI/Iﬂ AUCLIUTITIIINHBI ((CeTI/I CBA3U U CUCTCMBI
KOMMYTaL[I/II/I» SABJIACTCA I/ISYI'IGHI/IG HpI/IHLII/Il'IOB HOCTpOGHI/Iﬂ n (1)YHKL[I/IOHI/IpOBaHI/I$I CeTefI CBA3U
OOIIero Mojab30BaHMUs.

rJ'IaBHOfI 3az[aqei/'1 I/ISYI'IGHI/UI AUCHUITIINHBI ((CeTI/I CBA3ZU U CUCTCMBI KOMMYTaL[I/II/I»
sByseTcss (OPMHUPOBAHWE 3HAHWMH, HABBIKOB M YMEHHH, IO3BOJSIIOLINE CAMOCTOSTEIBHO
HpOBOI[I/ITb aHaJIN3 I/IH(bOpMaL[I/IOHHbIX HpOL[eCCOB B CCTAX CBA3HU C KOMMYTaHHeﬁ KaHaJIOB "
IMIaK€TOB, 3HAaThb HpeI[’bﬂB.]'IerMbIe K CeTiaAM CBsi3U Tpe6OBaHI/I$Ij I/ICHOJ'Ib?:yeMbIe Ha CCTAX
HH(l)OKOMMYHI/IKaL[I/IOHHbIe TCXHOJIOTUH, CUCTCMbI CUT'HAJIU3alluH, H}’MepaI_II/II/Ij CI/IHXpOHI/ISaLII/II/I,
METO/IbI AHAJIM3a U CUHTE3a CETEM CBSI3H.

2. MecTO MMCUMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOH IPOrpaMMbl
JlucuumianHa OTHOCUTCS K AMCLUIUIMHAM d4acTd, (QopMupyeMoil y4dacTHHUKaMHU
00pa3oBaTeNbHBIX OTHOMLIEHWH NporpamMMbl OakajlaBpuiaTa C IIPHCBOGHHEM KBaNIU(pUKALINN

«bakanaBp» mo HampasieHuro noarotoBku 11.03.02 MHPOKOMMYHHKALIMOHHBIE TEXHOJOTHUH H

CHCTCMBI CBsA3U.

3. IlepedeHb IIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO AUCHUILIHHE

(MO/1yJ/110), COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKCHHUS KOMIIETCHIUIi

Taomuua 1

Koa o ®10C

HNHaukaTopbl 10CTHKEHUSA

ILnannpyemsie
pe3yabTaTrbl 00y4YeHHUs] MO
aucuuniube (3YB)

Ipodeccuonanbubie

IK-1 CrniocobeH k
Pa3sBUTUIO
KOMMYTaL[I/IOHHbIX
MOZICHCTEM U CETEBBIX
iaropm, ceTeli mepenadu
JAaHHBIX, TpaHCl'IOpTHbIX
ceTel U ceTei
paamMomoCTyIa,
CHYTHI/IKOBBIX CUCTEM CBS3U

IK-1.1 IIpumeHnsier npUHLMIBI
NOCTpOEHUsI ¥ pabOThI CETel CBSI3U U
MPOTOKOJIOB CHTHAJIM3ALINH, CTAHIAPThI
KauecTBa Nepenayun JaHHbIX, TOJI0ca U
BHJICO, PHMEHSIEMbBIX B OpTaHU3aLIN
CBsI3H, 3aKOHOIATENBCTBO Poccuiickoit
®Deneparmu B 00aCTH CBSI3H,
MPUHLIMITBI PAOOTHI U APXUTEKTYPY
Pa3IMYHBIX T€OMH()OPMALIMOHHBIX
CHCTEM C UCTIOJIb30BAHUEM
COBPEMEHHBIX LI(PPOBBIX
UHCTPYMEHTOB,;

ITK-1.2 AHanu3upyer CTaTUCTUKY
OCHOBHBIX IMOKa3aTenei 3(pPpeKTHBHOCTH
PaTMOCHUCTEM U CHCTEM TIepeain
TaHHBIX, pa3padaTbIBAET MEPOTIPUSITHSI
IO UX TIOIEPKAHMIO Ha TpedyeMoM
YPOBHE, BBIITOJIHSIET PACUET MPOITYCKHON

3HAThH: MPUHLIUIIBI
MOCTpOEHHsI ¥ pabOoThI CeTeit
CBSI3U U IPOTOKOJIOB
CHTHAJIM3ALIH, CTAHAAPTHI
KauecTBa Nepenayn JaHHbIX,
roJioca U BHIEO,
MPUMEHSIEMbIX B OpraHH3aLUH
CETH OpPraHH3aLUH CBSI3H,
BO3MO)KHOCTH MHTEpPHET-
PECYpPCOB H IMPOrPaMMHBIX
MPOIYKTOB MPH PELLIEHUH
npo(heCCHOHANTBHBIX 33134
YMern: aHATU3UPOBAThH
CTaTHCTUKY OCHOBHBIX
nokazareneii 3pdexTuBHOCTH
PaaANOCHUCTEM U CHCTEM
nepenayu JaHHbIX,
NPHUMEHSITD B




CrIocOOHOCTH CeTeil ¢ MpUMEHEHnEM
COBPEMEHHBIX LI(PPOBBIX
UHCTPYMEHTOB

MK-1.3

PazpabatbiBaeT cXeMbI OpraHu3auu
CBSI3M U MHTETPAL[MH HOBBIX CETEBBIX
3JIEMEHTOB, TIOCTPOEHHS U
pacIiupeHust KOMMYTaLHOHHOM
MOACHUCTEMBI U CETEBBIX MIaThOPM,
paboToif Ha KOMMYTALIMOHHOM
obopynoBaHUH MO 00ECTIEYSHHTO
peanu3aiuu yCiyr, pa3BepThIBAHUIO
000pynOBaHUsT CEPBUCHBIX
miatdopm, 060pyAOBaHHST HOBBIX
TEXHOJIOTUH Ha CETH, BHIMOJHEHHUIO
IUIAHOB 10 PACLIMPEHHUIO
CYLIECTBYIOIIEro 00OpyAOBaHUS
CEeTeBbIX TIAT(POPM M HOBBIX
TEXHOJIOTHH, MOACITUPYET CCTH B
COBPEMEHHBIX BUPTYAJIbHBIX CPEAAX U
IUGPOBBIX HHCTPYMEHTAX AT
MPOCKTUPOBAHUA U MOACTIUPOBAHUA
ceTer

00pa3oBaTeIbHOM IpoLIecce
Taxve {poBbIe
VHCTPYMEHTHI KaK pabouas
cpena Eve-ng, amymarop
GNS3, xanekymsarop [Pv4-
anxpecos, Google Classroom,
Prezi, Discord

Baanernb: HaBbIKaMHU
pa3paboTKu cxem
OpraHU3alH CBS3U U
WHTETPaI HOBBIX CETEBBIX
3JIEMEHTOB, TOCTPOEHUS U
pacIInpeHust
KOMMYTaLlMOHHON
MOACUCTEMBI U CETEBBIX
mwiatdopm, paboToii Ha
KOMMYTAalHOHHOM
00opyIOBaHUU TIO
o0ecCrnevYeHnIo pean3aum
YCJIyT, HAaBBIKAMH ITOUCKA
UH(POPMALIUN TTOCPEACTBOM
UHTEPHET-PECYPCOB,
HaBBIKAMH MOJISJTUPOBAHMUSI
CCTH B COBPEMCHHBIX
BUPTYAJIBHBIX CPEAaxX U
IU(POBBIX HHCTPYMEHTAX AT
NPOCKTUPOBAHMUS U
MOJEIUPOBAHUS CETEH,
HaBBIKAMH ITOCTPOCHHUS CCTH
[PH OMOLIH SMYJITOPA
GNS3, HaBbIkaMu pacueTta
MAaCKH CETH C MTOMOLIBIO
kanpkysarop IPv4-agpecos,
HABBIKAMU 0OMCHA
nHpOPMALUCH C TOMOIIBIO
Google-10kyMEHTOB 1
Discord, HaBbikamMu co31aHMs
HNpE3eHTalUN IOCPEACTBOM
cepsuca Prezi




4. O0bemM TUCUMILJIMHBI U BUJbI YUeOHOI1 padoThI

Tabmua 2
Bcero CemecTpbl CemecTpbl CemecTpbl
Bua yuedHo¥ paboThI yacos/3a4.ea. 00O 300 0390

00 300 0390 4 5 8 9 6 7
AynuTopHbIe 3aHATHS (BCEro) 132/3,7 | 32/0,9 116/3,2 | 64/1,8 | 68/1,9 | 16/0,4 16/0,4 48/1,3 68/1,9
B ToMm uncre:
Jexuun 66/1,8 16/0,4 50/1.,4 32/0,9 | 34/0,9 8/0,2 8/0,2 16/0,4 34/0,9
IIpakTuueckue 3aHATUA
IIpakTuyeckas MOArOTOBKA
JlaboparopHble 3aHITHS 66/1,8 16/0,4 66/1,8 32/1,9 | 34/0,9 8/0,2 8/0,2 32/0,8 34/0,9
CamocrosiTesibHAs padoTa (Bcero) 156/4,3 | 256/7,1 | 172/4,8 | 78/2,2 | 78/2,2 | 128/3,6 | 128/3,6 96/2,7 76/2,1
B ToMm uncre:
Kypcosas pabora (mpoekT) 36/1,0 36/1,0 36/1,0 - 36/1,0 - 36/1,0 - 36/1,0
PacuerHo-rpaduyeckue paboThl
HUTP
Pedepatsr
Jloknael 26/0,8 58/22 26/0,7 26/0,8 - 38/1,6 20/0,6 26/0,7 -
u (1) opyeue 810b1
CamMocmosimeibHoil pabomol.
[MonroroBka k nabopatopHbiM pabotam | 52/1,4 72/2.0 74/2,1 34/0,9 | 18/0,5 | 36/1,0 36/1,0 52/1,5 22/0,6
[TonroroBka k 3a4eTy 18/0,5 36/1,0 18/0,5 18/0,5 - 36/1,0 - 18/0,5 -
[ToaroToBKa K 5K3aMeHy 24/0,7 | 36/1,0 18/0,5 - 24/0,7 - 36/1,0 - 18/0,5

3aqeT/ 3adeT/ saqer/
Bun orueTtHoCcTH sesanen | scsaer - 3ager | SK3aMeH 3a4eT SK3aMEH 3a4er DK3aMeH
Ooman BCEI'O B uacax 288 288 288 144 144 144 144 144 144
Tpynoemkocts | BCEI'O B 3au. 8,0 8,0 8,0 4,0 4,0 40 40 40 40
AUCHUTLTHHBI € TMHHULAX




5. Coaep:xkaHue TUCHUTIIHAHBI

5.1. Pa3aeiibl AUCHUNJIMHLI 1 BUABLI 3AHATHH

Taosmua 3
Ne HaumeHoBaHue pazaena Jlexcu. 3an. J1a6.3an. Bcero uacos
JAChI JAChI
n/n JAUCLHILIHHDI
000 300 0390 020 300 0390 020 300 0390
OCHOBBI IOCTPOEHUST LU POBBIX CHCTEM
1 | koMMyTauuu U CETEN CBI3U U CUCTEM 12 3 12 - -
CUTHAJIN3ALUHA
2 | Ilporokoner UuTEpHET 4 10 2 8
TexHonoruu cerei CBSI3U C
3 | kOMMyTanuei NakeToB U Ka4eCTBO 12 3 12
00CTy KUBaHUS
[Ipuntmner nocTpoeHus u
4 (YHKIIUOHUPOBAHUS MYJIbTHCEPBUCHBIX 16 4 15
CeTeH CBSI3H C UCIOJIb30BAHUEM
koHuenmu NGN
5 CucreMsl CUTHAJIM3ALUH B 16 4 5
MYJIBTUCEPBHUCHBIX CETSX CBSI3ZH
HTOTO 66 16 60 66 16 66 132 32 116




5.2. JlekKIHOHHBIE 3aHATHSA

Taonuua 4

n/n

HaumeHoBaHue pazaena
JUCHHUIIIMHDbI

Coaep:kaHue pa3zaena

OCHOBBI IOCTPOEHUS
U POBBIX CHCTEM
KOMMYTALMH U CETeH
CBSI3U U CUCTEM
CUTHAJIM3ALIUN

Jlexuus Nel. ITpurHOmIb! noctpoeHus: UG PoBoH TenehOHHON
cetu. Lludposrie cetn ¢ naterpauueii ciuy:x0 (LICHUC)

Jlexnust Ne2. Curnanusanusi B tUPPOBBIX TeNe(OHHBIX CETAX
u [ICHUC. Iudposas abonenrckas curHammsanus Nel (ITAC
Nel) u cucrema oOmekananpHOH curHammzauuun Ne7 (OKC
Ne7)

Jexumst Ne3. TIpuHOMITBI TOCTPOCHHUS LU(PPOBBIX CHUCTEM
KOMMyTauuu. llocTpoeHne mpoCTPaHCTBEHHBIX, BPEMEHHBIX
U TPOCTPAHCTBEHHO-BPEMEHHBIX KOMMYTATOPOB LHU(POBBIX
kaHaioB. llocTpoeHne KOMMYTALIMOHHOTO MO LU(PPOBOH
ATC

IIporoxoner MHTEpHET

Jexumst Ne4. OOmume mMOJOXKEHUS. TAJOHHAS MOZEINb
B3aUMOZENCTBUS OTKPBIThIX cucteM. [IpoTokon ympasineHus
nepenaveii TCP. Ilporoxonmst UDP u ICMP. MexcereBbie
npoTokoJibl [Pv.4 u IPv.6. IIpOTOKOJIBI HUXKHETO YPOBHS

Jlexmmst NeS. OOmme monoxenus. Axppecauusi B IP-cersix.
Hepapxuueckas cucrema numeH B IP-ceTsix

TexHoI0rum CeTel CBSI3U C
KOMMYTalLH€el NakeTOB U
Ka4eCTBO OOCITy KIBAHUS

Jlexuus Ne6. Texnonorusi Frame Relay. Texunomorus ATM.
O6mue nonoxerus u kaapsl Ethernet. YposeHs ynpasneHus
JormueckuM KaHaioMm. HMukancymsauums nanHeix B Ethernet
kanp u Tomonorusi Ethernet. Pexxumbr paboTel. Anpecanust B
JIOKaJIbHBIX CeTsIX U KOMMYTaTOpPBL IIpoTtokon
MOKPBIBAIOIIETO JIepeBa. BUpTyaapHbIe JJOKAJIBHBIE CETH

Jlexuus Ne7. Ha3sHaueHue BUPTyaJbHBIX ceTeil. Ycayra VPN
C VyAaleHHBIM JOCTynoM. BayTtpuxopnopatusHas VPN.
MesxkoprnopaTuBHas CeThb VPN. Ycenyra VPN
«xuentcepsep». OO0mme ceemenuss o6 MPLS. Ilpuranmn
KOMMYyTaLUHU.  DJIeMeHTbl  apxurektypbl.  llocTpoeHue
KOMMYTHPYEMOIr0o Mappyra no nporokoiay LDP

Jekuus Ne. Tepmunaner VoIP. Meroagel KonupoBaHUsA
pedeBoii mHpopmanmu. IIpoTokon mepenayn B peajbHOM
BpemeHu (RTP). IIporokon ynpasnenust RTCP (RTP Control
Protocol). Tlokazatenu kauectBa IPrenedonun. Orenka
kagectBa [P-teneponun mo mkane MOS. OGecneuenne
kagectBa IPreneponmn ©Ha Oaze mportokora RSVP.
Obecnieuenne  kadyectBa  [P-tenmedponmu  Ha  Oase
g epeHIpoBaHHOr0 obcay KuBanus. PacueT nmokasareneit
Ka4yecTBa 00CITy KUBAHUS

[TpuHIUIIBI TOCTPOEHUS U
(b yHKIHOHUPOBAHUS
MYJBTHCEPBHCHBIX CeTei
CBSI3U C MCIIOJIb30BAHHEM
xkoHuenuuu NGN

Jlexmust NeO. OcHOBHBIE MOJIOKEHMS.
NHapoKkoOMMyHHUKAIITMOHHBIE YCIYTH W HOBbIE TPeOOBaHUS K
ceTsiM cBs3u. bazosble mosoxkenust kKoHuenuuu INGN.
PernonanbHble W MarucCTpaibHbIC MYJIbTUCEPBUCHBIE CETH
cBs13u. CHCTEMBI YIIPABJICHUS] MYJIbTUCEPBUCHBIMH CETIMHU




Jexmmst  NelO. Iloctpoernme cereit NGN Ha 0Oase
MIPOrPaMMHBIX KOMMYTaTOPOB. B3aumonelicteue
curHammzaunii B NGN. Cuenapun mnepexoma ot TPOII x
NGN. @yHk1MoHanpHas cxeMa NporpaMMHOI0 KOMMyTaTopa

Jexuusa Nell. Apxutextypa IMS. Cuenapun ycTaHOBIIEHUS
ceccuil. Peammzammss IMS. Apxutektypa ceru. Cxema
nepenaun Tpaduka B G-PON. CtpykTypa Kaapos.

Cucremsl CHUTHAJIU3ALIUH B
MYJIbTUCCPBUCHBIX CCTAX
CBA3HU

Jexuusa Nel2. Apxutextypa ceru H.323 u agpecanus B
H.323. CtpykTtypa pexomennaumu H.323

Jexmmst Nel3. Crpykrypa mporokona u cooOmenus SIP.
Cuenapuili yCTaHOBNIeHHUs] coennHeHus. Dopmar cooOIneHui

SIP. Bpemennass pauarpamMma TMpolecca yCTaHOBJICHHS
COEJIMHEHUs
5 Jexuusa Nel4. Apxurexktypa npotokosoB SIGTRAN.
) TpancnopTHbIfi TPOTOKOJN ¢ yrpasieHueM notokamu SCTP.
IIporokoner apmanraumu  SIGTRAN. Ilporokon M3UA.
IIporokon SUA. IlIporokon M2UA. Ilporokon M2PA.
IIpotrokon IUA. Pas3Butue npPOTOKOJOB  YIIpaBlIE€HHUs
LI03aMH W OCHOBHble  ompeneneHus.  Konuenuus
nporokona. ITopsnok ycTaHOBNEHUS COENUHEHUsS depe3 CeTh
NGN, ynpasnseMyo NporpaMMHBIM KOMMYTaTOpOM
5.3. JIaGopaTopHbIe 3aHATHSA
TaOnuna S
Ne | HaumeHoBaHme pa3aeJa
HanmeHoBaHue 1a00paTOpHBIX padoT
n/n AMCUUNJINHbI
OCHOBBI IOCTPOEHUS Pasnenxa xabens nmox coorBeTcTByrOmMiA cTanaapt. [Ipsimoit
U POBBIX CHCTEM nopsiok ooxxnma. Kpocc-1MHKOBBIH (TIepeKpecTHBII)
1 | KOMMyTalUMH U ceTeit nopsiiok o0kuMa BUTOH mapsl. O0KUM CETEBOI PO3ETKH.
CBSI3U U CUCTEM TectupoBaHme ceTeBbIX KaOeneH.
CUTHAJIU3ALUU ITpoksanka kabenb-kaHana. [Ipasuia 1 mpuHUKIBEI paOOTHL
ITocTpoeHue cocTaBHOM ceTH ¢ OeCKIIacCOBON aapecauneit
2 | IIporokonsl MuTEpHET -
IToctpoenue mappyrusupyemoi IP-cetu
HccnenoBaHue mpOMyCKHOH  CIIOCOOHOCTH — JIOKAJIBHBIX
KOMITBIOTEPHBIX CETEH C Pa3IMYHON JOTHYECKON CTPYKTYpOH
. Wannmanuzanys ~ KOMMYHUKAaLMOHHBIX  YCTPOHCTB B
TexHomoruu cere CBsizu ¢
. KOMITBIOTEPHBIX CETAX
3 | xomMmyTalLuel NaKeToB U -
Cosnanue cetm m3 ayx IIK B mporpammax Cisco Parket
Ka4eCTBO OOCITy KIBAHUS
Tracer u Netemul
Mertonnka pacdera KOHPHUrypanuu CXembl JIOKATBHOW CETH
Ethernet. Pacuer PDV u PVV
MonenupoBaHue CeTH C TOMOJIOTHEH 3Be3na Ha 0Oase
KOHIIEHTPaTopa 1 Ha 0a3e KOMMyTaTopa
IIpuHLunEl IOCTpOSHUS U
Kongurypuposanue u MOHUTOPUHT BUPTYaJbHbIX
(b yHKIHOHUPOBAHUS .
. | KOMIBIOTEPHBIX ceTel
4 | MyJbTHUCEPBUCHBIX CeTel

CBSI3U C UCIIOJNB30BAHUEM
kounenuu NGN

Craruyeckas MapuIpyTH3aLus

JluHamudeckass Mapuipytuzaimsi Ha nportokonax RIP nu
EIGRP




5.4. IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHSI: HET

6. CamocrosiTesibHasi pad0Ta CTYICHTOB 10 JUCHHUIIHHE

6.1. Tembl AOKJIAA0B CTYI€HTOB:
4 cemecTp
Passutue cereli cBs3U.
. DTajoHHAas MOJleNb B3aUMOAENCTBUS OTKPBIThIX cucteM OSL
. OpraHuzanuu CTaHIAPTU3ALUHU B O0IACTH TEIEKOMMYHHKAIIHH,
. JINHUY CBS3M HA OCHOBE CUMMETPHYHBIX KaOeseH.
. JINHUY CBSI3M HA OCHOBE KOAKCHAJIbHBIX KaOeel.
. JINHUY CBS3M HA OCHOBE BOJIOKOHHO-ONTHYECKUX KaOee.
. UCTOYHUKH ONTUYECKOTO U3Jy4YeHUs: JIa3ephl, CBETOJUOBI U IP.
. ®OTONPHUEMHHUKHU.
9. OnTuyeckne KOMIIOHEHTHI.
10. CrpykrypupoBaHHbIe KabenbHble cucTeMbl SCS.
11. TIpeoOpa3zoBaHue aHAJIOTOBBIX CUTHAJIOB B Li()poBbie U oOpatHo: AT u ITAIT
12. AnroputmMbl HU3KOCKOPOCTHOI Nepeaayn peueBbIX CUTHAJIOB.
13. KogupoBaHue AUCKPETHBIX COOOIIEHUH.
14. IloMexoyCTOMYMBBIE KOJBIL.
15. CemeiictBo nporokonos HDLC.
16. Bunbl MORyIsIIUN U MAHUITYJIALIUH.
17. Metoas! pa3fesneHus: KaHaJIOB.
18. MeTonbl MHOKE€CTBEHHOT'O TOCTYIIA.
19. Mogembr: klacCU(pUKALIUS, BUAbI, HA3HAYCHHUE.
20. Cranpaptel RS-232, V.24 u V.25.
21. O630p MHUPOBOTO U POCCUNCKOTO PHIHKOB MPOPECCHOHABHBIX U MOTPEOUTENbCKIX
MOJIEMOB.
22. CpaBHUTENbHBIIN aHAIN3 MOIEMHBIX TEXHOJIOTHUH.
23. JIuHeiiHOe KOAMPOBAHUE U TEXHOJOTHH HUPPOBBIX a0OHEHTCKHX JUHUA XDSL.
Cranmapr G.992 .2 (G lite).
24. AcummerpuuHnble UQpoBeie adoHeHTcKue Tuann ADSL.
25. Cetu c KOMMyTalMell KaHAJIOB.
26. BzaumoyssizaHHas ceTb cBs3u Poccun.
27. Hymepaimst a0OHEHTCKHX JIMHUHA Ha TeJeQOHHON ceTH 00IIero moiIb30BaHUs.
28. OCHOBHBIE TIOHSATHUS TEOPUH TeneTpaduka.
29. ITocTpoeHre KOMMYTALIMOHHBIX TOJIeH aBTOMATHUECKUX TeJle() OHHBIX CTAHIIUH.
30. IToctpoenne koMmyTaoHHbIX roneit mugposbix ATC.
31. Cuctembl CUTHATU3AUHN B TeJIE()OHHBIX CETAX.
32. YCTpOHCTBO M PUHLMIT ASHCTBUS aHAJIOTOBBIX U HU(PPOBBIX TeIe(HOHHBIX
aInmnaparos.
33. Cuctema curHanmuzarmu Ne7 (SS7).
34. Tpaunsut SS7 no IP-cersam.
35. KoHBEepTOpPEI CUTHATU3ALIUH.
36. OcobeHHOCTH PacpOCTPAHEHHS PATHOBOIIH PA3IMYHBIX THAMA30HOB.
37. AHTEHHBL.
38. PaguopeneiiHble CUCTEMBI TEpeNadu.
39. becnposonubie adonenrckue uuun (Radio in Local Loop).
40. CucteMsbl CITyTHUKOBOM CBSI3H.
41. HuzkoopOuTasbHbIE CITy THUKOBBIE CHCTEMBI.
42. HenocpencTseHHOe TeneBu3noHHoe Bemanue ¢ MC3.
43. I'nobanpuble cuctemsl onpenenerus koopaudat GPS u I'JIOHACC.

00 ~1 Oy L B WIN



44. Craupaptsl Tenesuneans PAL, SECAM, NTSC.

45. Iudpposoe TeneBUACHHE.

46. Tenesunenue Bbicokon yetkoct HDTV.

47. CtaHAapThI CXKaTHUs BUAEOCUTHAJIOB.

48. CoTOBbIE CHCTEMBbI TOABUKHOMN CBA3H.

49. Crannpapt GSM.

50. Crannapr CDMA.

51. Cuctemsl MEPCOHAILHOTO PAIHOBBI30BA (TIEHKUHT).
52. TpaHKUHIOBBIE CUCTEMBI CBSI3H.

53. Cucremsl OecipOBOIHBIX TENE(HOHOB.

54. Cetu ¢ KOMMyTaLel NAaKETOB.

55. Cetu X .25.

56. Cetu Frame Relay.

57. Ludposeie cetn uaTErpasibHoro odciyxkusanus ISDN.
58. Cuctemsl nepeaauu miesnoxpoHHoi nepapxuu PDH.
59. Cuctemsl nepenaun cUHXpoHHOMN uepapxuu SDH.
60. Cetp ynpasnenuss TMN.

61. UnTepetic G.703.

62. TexHonorus acCHHXpOHHOTrO pexkuma focrasku ATM.
63. DOmynsnus jJokanbHbIX cereid (ATM LANE).

64. ATM-koMmyTanusl.

65. UnTepodeticet ATM.

66. Ilepenaua m3odpaxenwnii B cerssx ATM (Video over ATM).
67. Ilepenaua peueBbix curHaios B ceTsix ATM (VTOA).
68. Ceru Ethernet.

69. Fast Ethernet.

70. Gigabit Ethernet.

71. Becnpoonusbie nokajbhble cetr (Wireless LAN).

72. O6opynoBaHUE JIOKAIBHBIX CETEH: KOHIIEHTPATOPBI, MOCTBI, KOMMYTaTOPBI.
S cemecTp

Crek npotokosioB TCP/IP.

Anpecanus IP.

Mexann3m Macok B ceTsx IP.
Ocobennoctu IPvo.

ITpotokoner TCP u UDP.
Cucrema umen nomeHos DNS.
IIporoxon mapmpyTtusanuu RIP.
ITporokon mapmpytuzauuu OSPF.

A I AR o S

ITporokosel npukianHoro yposas crexka TCP/IP.
. CtaHOapThl 3JEKTPOHHOM MOYTHI.

—_ —
— O

. I3b1k runeprexcrosont pasmerku HTML.

. World Wide Web.

. IIpotokomsl ynpasnerus: cersto SNMP u CMIP.

. Craamapt RMON.

. Ilepenaua peueBsix curnanos B [IP-cersix (Voice over IP).

— e e
AN BN

. Ilepenaua nzobpaxenutii B IP-cersix (Video over IP).

—
~

. Obecneuenne kauecta o0ciyskuBanus (QoS) B ceTsx nepenavu NaHHBIX.

. IIpotokon pesepBuposanus pecypcoB RSVP B IP cersix.

. ITIporokonsl nepenauu Tpaduka peanbuoro sBpemenu RTP u RTCP B IP ceTsix.
. TexHomornn kOMMyTaluu 3 ypOBHs.

N = =
O O oo



21

23

29.
30.

31.
32.
33.
34.

35.
36.

37.

38.

39.
40.

41

43

48.
49.
50.

51.

52.
53.
54.
55.

56.
57.

. Obecnieuenne nHopManroHHOM Oe3onmacHocTH B IP ceTsix.
22.

[Iporokonsl 3amuieHHbIx kaHajaos: SSL, IPSec, PPTP.

. PazButne cereii TOOII B Poccum.
24.
25.
26.
27.
28.

Paszsutue cereii ISDN B Poccuu.

Passutue cereii Frame Relay B Poccun.

Paszsutue cereit ATM B Poccun.

Passutue cereii IP B Poccun.

OO0mas xapakTepucTika crekos cereBbix nmpotokonos OSI; TCP/IP; IPX/SPX;
NetBIOS/SMB.

@DyHKUNOHATBHOE HA3HAYEHHNE OCHOBHBIX BHJIOB CETEBOIO OOOPYIOBAHUS.
Obopynosanue mis gocryna k cersim. Jloctyn k MHTEpHET. MyNIBTHUILIEKCOPHI
noctyma DSLAM.

Crpyxrypa crangapros IEEE 802.1 - 802.5.

IIpotokon LLC ypoBHS ynpaBieHUsl JOTHYECKUM KaHAJIOM.

IIpoTokob! yrpaBiaeHHst Ka4eCTBOM OOCITyKMBAaHUS B JIOKAJIBHBIX ceTsix 802.1 p/q.
IIpoTokosb! fOCTYNA K TEPPUTOPUATIBHBIM CETSIM IO BbIEIeHHbIM JTHHUAM SLIP,
npotokoa PPP u MLPPP.

ITporokonel MexcereBoro B3aumozeicTaus creka Novell: IPX, SPX.
ITpoTOKONBI yCKOPEHHON MapIIpyTU3alUU. TEeXHOJOTUs MapIIPYTU3ALMHU IO METKaM
MPLS.

ITpoTOKOJIBI MPUKIIATHOTO YPOBHS, UCIIOJIb3YEMbIe IPH KOH(PUTYPUPOBAHUH
obopynosanusi: TFTP, telnet, BOOTP.

THIBI U OCHOBHBIE XaPAKTEPUCTUKHU CPEJICTB CETEBOr0 aHAIN3a U TUATHOCTUKH.
Texnonorun koMnbroTepHO-TeneponHoi unarerpaun CTL

KabenbHble MOIEMBI.

. TexHomorun MyapTUNIIIEKCUPOBaHUs 1O AnruHe BoTHEI WDM u DWDM.
42.

HnrennexryanpHble cetn IN.

. IToTHOCTBIO ONITHYECKHE CETH.
44.
45.
46.
47.

Cny>x0a kopoTkux coobmennit SMS.

ITepenada paxkcummbHbIX coobmenuit mo IP-cersim (FolP).

CewmeiicTBo crangaptos H.323.

TexHonornmn GECIIPOBOIHOTO BEICOKOCKOPOCTHOTO pPacpeaeIeHUs
MyJbTHMeNHON nHpopMarn MMDS, LMDS u MVDS.

HHTeNNeKTya bHble aHTEHHBL.

TexHomorus BUPTyaabHBIX YacTHBIX ceTell VPN.

TexHOMOrHH BBICOKOCKOPOCTHON MAKETHOM Mepeaayun JaHHbBIX 10 OeCIpOBOIHBIM
(COTOBBIM) CeTsIM.

IIpoTokon ycTraHoBNIeHUs ceaHcoB MysibTuMenuitHol cBsizu SIP (Session Initiation
Protocol).

Cranpaprt V.92

Cranpapt V.44.

AHTEHHBI C yIpaBjsieMol AuarpaMMoN HanpaBJIEHHOCTH.

Cornawmenwust mo yposHto obcnyxusanus (SLA) ¢ oneparopom ceTu. YnpaieHne
ypOBHEM OOCITYKUBAHUSI.

CompactPCI.

Cucremsl moanep:xku nonb3osateneil (CRM).



58

61

6.2.

. Oneparopckue nentpsl (Call Centre).
59.
60.

JIssmOna-koMMyTaus.
Texuomorus WDMA.

. Digital Loop Carrier.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

Texuonorusa CORBA.

Texnonorust Dynamic Synchronous Transfer Mode (DTM).

DXOKOMIIeHC AL

IIpyHUMDOBI 3IEKTPOHHON KOMMEPLIUH.

Cucremsl ynpaBienus ceteBbiMu deMenTamu (EMS).
®DakcumuibHas cBs3b. Ctanaaptel. TecTupoBaHue.
Homamnne cern. Pazsurne crannapra HomePNA.
Uenoseko-matmnHHbIe nHTEpdeiicsr (HMI).
CnyxObl MTHOBEHHBIX COOOILECHHMIA.

Ycyru HHTEIUIEKTYaIbHBIX CETeH U MX CO3IaHUe.
Hnrerpanus IP u IN.

besonacHocTs B HTEpHET.

HHTpaHeT u BUPTyaJbHbIC YACTHBIE CETH.
I'oponckue cetu MAN.

IIpumenenue BosokoHHbIX yeunutenein B BOJIC.
ABTOMAaTHU3UPOBAHHBIE CUCTEMBI PACUETOB.

Tema ny1s1 KypCOBbIX IPOEKTOB CTYACHTOB

IIpumepHas TemMaTHKa KypCOBBIX IPOECKTOB

1. Pacuér obopynoBaHus MyJIbTUCEPBUCHBIX CETEH CBSI3U Ha OCHOBe KoHuenmu NGN.

2. Pacyer TpaHCHOPTHOIO pecypca MOACUCTEMBl MYJBTHUMEIUIHON

MYJIBTUCEPBUCHON CETU CBS3U.

cessu IMS

3. Pacyer npomyCKHO# CTOCOOHOCTH HLITIO30B OCTYIIA MYJIBTHCEPBUCHOUN CETH CBSI3H.

YuyeOHO-MeTOAHYECKOE 0O0ecnieueHHe AJIsl CAMOCTOSITE/IbHOH padoThI CTYIeHTOB:

I

Bunokypos B.M. CeTn cBsA3M M CUCTEMBbI KOMMYTALMU [DJIEKTPOHHBIN pecypc|:

yueOHoe mocobue/ BuHokypo B.M. - DekTpoH. TeKCTOBble naHHbIe. - Tomck: Tomckwii

rOCyapCTBEHHBIM YHUBEPCUTET CUCTEM YNPAaBJICHMS U paguodyekTponuky, 2018. - 304 c. -

Pexxum nocryna: http://www.iprbookshop.ru/13972. - 9bC «IPRbooks»

2.

7.

Ixanapanue O.A. Meroauyeckue yka3aHUs K BBITIOJHEHHUIO KypCOBOTO TIPOEKTa
no nucuuruiae «Ceru cesizuy». I'posnsiil, [ITHTY, 2017. - 25 ¢.

OueHo4vHbIE CpeacTBa

7.1. Bonipocsl K py0eKHBIM aTTeCTANUIM

OPO 7 cemecTp
K 1-oii pybeorcnoii ammecmayuu:

1. TIpuHOMMBI TOCTpOeHHs UG POBOI TeNePOHHON CETH.
2. CurnHanuzauus B TeJIe(pOHHBIX CETSIX.

3. IlpuHUMDBI OpraHu3auMy LU(PPOBBIX CETEH C MHTErPAJbHBIM OOCIYKHBAHUEM.

OCHOBHBIE IOJIOXKEHHS U CHUT'HAJIN3allus.

4. TlpuHUMIIBI OpraHU3alu [UQPOBBIX CETEH C WHTErPajbHBIM OOCIY>KUBAHHEM.



11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.
29.
30.
31.

ba3oBblii U NEPBUYHBINA JOCTYIIBI CETH.

[IpuHIMTIBI OpraHu3anuy UUQPOBBIX CETeH C MHTErPAJbHBIM OOCIYKHBAHHUEM.
Anpecaius U CTEKU IPOTOKOJIOB kKaHanoB B u D.

[Ipuammner  mocTpoeHuss wUQPOBBIX cucTeM KommyTtaumu. [loctpoenue
MPOCTPAHCTBEHHBIX KOMMYTAaTOPOB IIH(PPOBBIX KAHAJIOB.

I[Mpuammner  mocTpoeHuss wUQPOBBIX cucTteM KommyTtanmu. [loctpoenue
BPEMEHHBIX KOMMYTaTOPOB LIH(PPOBBIX KAHAJIOB.

[Mpuammner  mocTpoeHuss wUQPOBBIX cucTteM KommyTtaumu. [loctpoenue
NPOCTPAHCTBEHHO-BPEMEHHBIX KOMMYTAaTOPOB IH(PPOBBIX KAHAJIOB.

IToctpoenue koMmmyTaroHHOTro noJst nugposoit ATC.

. Curnanmzanmsi, accCOUMUpPOBaHHas ¢ kaHajoM mone3oBarenss (2BCK) w

obmekananpHas curanusanus (OKC).

Dnementsl ceTn OKC Ne7 1 pekrMbl CUTHATU3ALNH.

Hepapxuueckoe noctpoenue cetu OKC Ne7.

®yukunoHanpHble ypoBHH OKC Ne7. Yposau Ne 1-2.

®yukuunoHanbHble ypoBHH OKC Ne7. Yposau Ne 3-4.

IMoncucrema nepenaun coodbwmennit (MTP). Tumnsl CHrHaTBHBIX €AMHMLL.
Ioncucrema nepenaun coodbmennii (MTP). Anpecarys CUTHAJIBHBIX €IUHULIL
IMoacucrema mnepemaun coobmennii (MTP). ®@ynkiuu ypoBHs 3 - obpaboTka
COOOILIeHUH.

IMoncucrema mnepenaum coobmenuit (MTP). ®@yHkuuu ypoBHA 2 - 3amura
nepenayu u ynpasieHUe Neperpy3Kon.

IMoacucrema nepenaun coodmenuii (MTP). @yHkiyu ypoBHS 3 - yhpaBiieHHE
CETBhIO, HATPY3KOH M MapLIPyTOM CHTHAJTH3ALHH.

O6obueHne u MOACUCTEMBI TOJB30BATENSI MOACUCTEMBI MEpenadnd COOOIEHH
(MTP). Anpecauust COOOIIEHNH TIOIBb30BATENSIM.

IMoncucrema ynpasnenusi coenquHenneM curHanmzanuu (SCCP). BosmoxkHOCTH
azipecalliil ¥ THUIIbI TPAHCIIOPTHBIX COOOIEHHH.

IMoncucrema ympasnenusi coenuHenneMm curHanmzauuu (SCCP). YcraHoBieHue
COEMHEHHUSI.

IMoncucrema ympasnenust coeamHenueM curHammsamn  (SCCP).  Kmaccsr
MPOTOKOJIOB M TPAHCTIOPTUPOBKA, HE OPUEHTUPOBAHHASI HA COSIUHEHHE.
IMoncucrema ympasienusi coenuHenueM curHaimzauuu (SCCP). Anpecarus u
MapipyTtusanus, obodmenne no nogcucreme SCCP.

[Mpuknaanast moacucreMa Bo3MoskHOCTH TpaH3akuuu (TCAP).

IIporokonsr  HurepHer. Ilporokomer TCP/IP w  3TajoHHas  Mopenb
B3aUMOJICHCTBUS OTKPBITHIX CHCTEM.

IIpotokons! MuTepret. IlpoTokon ynpasnenus nepenaueii TCP.

IIporoxonst UuTepueT. [IpoTokonst UDP u ICMP.

IIporoxonsl MuTEpHET. MekceTeBoi npoTokou IPv 4.

IIporoxonsl MuTEpHET. MesxceTeBoi npoTokou IPv.6.

IIpotoxonsl MHTEpHET. IIpOTOKONBI HUKHETO YPOBHS.

Ko 2-oii pybesxcnoii ammecmayuu:

1.
2.
3.

Texnonorust Frame Relay. BuptyanbHble kaHaJbI.
Texnonorust Frame Relay. Anpecarust.
Texuonorust Frame Relay. UnTepdetic LML
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Texnonorust Frame Relay. Tononorwus.

Texuonorust Frame Relay. KauecrBo oOcnysxuBanust.

TexHonorust acHHXpOHHOTrO pexnma nepeHoca (ATM). OcCHOBHbIE TPUHIIMIIBI
ATM.

Texnonorust ATM. Apxurektypa cetu ATM.

Texnonoruss ATM. @opmaThl siueex.

Texnonorust ATM. Kiaccel 00CyXKuBaHHs U KATETOPUU YCIIYT.

BupTtyanbuslie yactHeie cetu (VPN). HasHaueHne BUPTYaJbHBIX CETEH.
BupTtyanbnblie yactHble cetu. Yciyra VPN ¢ yaaneHHbIM AOCTYIIOM.
Buptyanenble yacTHble ceTu. BHyTpukopnopatusHas VPN.

BuptyanpHble yacTHble ceTH. MexxkopnopatuBHas ceTb VPN,

Buptyanenble yacTHble ceTH. Ycnyra VPN «kiueHT-cepsep».

Anpecanus B IP-ceTsix.

Hepapxuueckas cucteMa uMeH B [P-cersix.

Texnonorust MPLS. Obuue ceenenusi.

Texnonorust MPLS. Tlpunuun koMMyTaluu.

Texnonorust MPLS. DnemMeHTbI apXUTEKTYpBbI.

Texnomoruss MPLS. TlocTpoeHue KOMMYyTHPYyEMOTO MaplipyTa MO IMPOTOKOIY
LDP.

Texuonorus nepeaaun rojoca uepes [P-ceru. Tepmunansr VoIP.

Texnonorus nepemaun rojoca 4depes IP-cetu. Metoapl kOqupoBaHUs peYeBON

UHpOpMALIUH.

Texnonorus nepenaun rojoca uepes IP-ceru. Ilporokon nepenayu B peaibHOM
BpemeHu (RTP).

Texnonorust nepenauu rojoca uepe3 IP-ceru. Ilporokon ympasienuss RTCP
(RTP Control Protocol).

KauectBo oOcnykuBaHMs B MYJBTHCEPBHCHBIX ceTsX CBsi3u. Ilokazatenu
kayectBa [P-tenedonun.

KauectBo oOcmyKuBaHMs B MyJIBTHCEPBUCHBIX CeTsX CBsi3u. OueHka kauectna IP-
tenedonnn mo mkane MOS.

KauectBo oOcnykuBaHHsS B MyJIBTUCEPBUCHBIX CeTAX CBs3U. KadecTBo
00CITy’)KMBaHUsI B MYJBTHCEPBHCHBIX ceTsix cBsi3u. ObOecrieuenue kaudectsa IP-
tenedonnn Ha Oase mporokona RSVP.

KauectBo oOciykuBaHuSI B MYyJIBTUCEPBUCHBIX ceTAX CBsi3u. ObecnedeHue
kadectBa [P-Tenedonnn Ha 6aze nudepeHIMPOBAHHOTO OOCTYKIBAHUS.
KauectBo obciykuBaHusI B MyJIBTUCEPBUCHBIX CETAX CBSA3U. Pacuer mokasareneit
KadyecTBa 0OCITy KUBAHH.

[IpyHIMOBI TOCTpOEHUST ©  apxurektypa TexHosorun FEthernet. OOmue
noJjioxkeHust 1 kaapel Ethernet.

[IpuaUMIBI IOCTpOEeHUsT U apxurektypa Texnosnoruu Ethernet. Yposens LLC —
YPOBEHb YNPABIEHUS JIOTHYECKUM KaHAJIOM.

[IpuHIMOBI TOCTpOeHHUsT U apxuTekTypa TexHosoruu Ethernet. Mukancymsims
nauueix B Ethernet Kaap U TOMNOJIOTUs Ethernet.

[IpuHIMTIBEI TOCTpOSHUS U apxuTekTypa TexHonorun Ethernet. ITonynynnexcHbii
(Halt-Duplex) u nonnonymnexcHsiii (Full-Duplex) pexxumsl paboTsl.



34. IlpuHUMOIBI TIOCTPOSHUsT W apxuTekrypa TexHomoruu Ethernet. Anpecanust B
nokaibHbIX ceTsx (LAN addressing) u kommyTaropsl (Switches).

35. IlpuHUMOBI TOCTpOEeHUsT U apxuTekTypa TtexHojoruu Ethernet. IIporoxon
nokpeIBaromero nepena (Spanning-Tree Protocol).

36. [lpuHuMnBl TOocTpoeHUsT W apxurekrypa texHonorun Ethernet. BuprtyanbHbie
nokanbhbie cetu (VLAN — Virtual Local Area Network).

37. Texnudeckoe ONMUCAHUE TEXHOJOruM IupokomnonocHoro npocryma GPON.
ApxUTeKTypa ceTH.

38. Texauueckoe onmucaHue TeXHoOJOruu mupokonojocuoro gocryna GPON. Cxema
nepenaun Tpaduxa B G-PON.

39. Texnudeckoe ONMUCAHUE TEXHOJOTUM ImUpokomnosocHoro npocryma GPON.
CtpykTypa Kaapos.

8 cemecTp

K 1-oii pybearcnoii ammecmayuu:

I

10.

I1.
12.
13.

[IpuHIMITBI TIOCTPOEHUSI MYJBTHCEPBHUCHBIX CETEH CBSI3M C HCIIOJNb30BAHHEM
xkoHuenuuu NGN. OcHOBHbIE NOJIOKEHUS.

[IpuHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHUCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
koHenuud NGN. MH(POKOMMYHHUKALIMOHHBIE YCIYTH U HOBbIE TPeOOBaHUS K
CETSM CBSI3H.

IIpuHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
xoHuenuuu NGN. ba3osrie nonoxxenus konuenuuu NGN.

IIpuHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
konuenuu NGN. PervonanpHble W MarucTpajbHbIE MYyJIbTUCEPBHUCHBIE CETH
CBSI3U.

[IpuHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETEH CBSI3M C HCIIOJb30BAHHEM
koHenuuu NGN. CucteMsl yripaBjieHHs] MyJIbTUCEPBUCHBIMHU CETSIMHU.

Ceru NGN ¢ nporpammubiMu koMmyTatopamu (Softswitch). [Toctpoenue cereit
NGN Ha 6a3e nporpaMMHBIX KOMMYTaTOPOB.

Ceru NGN c¢ nporpammubiMu kommyTtaTopamu (Softswitch). B3aumoneiicreue
curtHanuzauuii B NGN.

Ceru NGN ¢ nporpamMmmubiMu kommyTatopamu (Softswitch). Cuenapun nepexona
ot TPOIT k NGN.

Ceru NGN ¢ mporpamMmHbBIMH KOMMyTaTopamu (Softswitch). @yHkIHOHANIBHAS
cxema MporpaMMHOro Kommyraropa SX.

IMoncucrema mynbrumenuiinoit cesizu IMS. Konnenmms IMS (IP Multimedia
Subsystem).

IMoncucrema mynbTumMenuiinol ceszu IMS. Apxutektypa IMS.

[Moncucrema mynsTumeauiiHol cBsizu IMS. CrieHapun yCTaHOBJIEHUS CECCHIA.
IToncucrema mynsTuMeauiiHoi cesazu IMS. Peanuzauus IMS.

Ko 2-oi1 pybestcnoii ammecmayuu:

1.
2.
3.

IIporokon curnanuzaunu H.323. Apxurextypa cetu H.323 u anpecauus B H.323.
IIporokon curnanuzaunu H.323. Ctpykrypa pexomennauuu H.323.

IIporokon wannmarmu ceccuii SIP. Ctpykrypa mpotokona u cooOmenus SIP.
CueHapuil yCTAaHOBJICHHUS] COETUHEHMUSI.

IIporokon uannmaiuu ceccuii SIP. @opmat coobmenuii SIP.



5. Ilporokon wnuumaumu ceccuii SIP. Bpemennas aguarpamma mpoiecca
YCTaHOBJIEHUS] COEANHEHMUSI.

6. Ilporokoner Tpansurta curHamu3aunu SIGTRAN. Apxurektypa HTpOTOKOJIOB
SIGTRAN.

7. Tlpotokonel Tpansuta cur"anuzauud SIGTRAN. TpaHcnopTHBIH NPOTOKON C
ynpasneHuem norokamu SCTP.

8. Ilporokonsr Tpansura curHaigusauun SIGTRAN. Ilporokonbl ajgantanuu
SIGTRAN. IIporoxon M3UA.

9. Ilporokonel Tpanzura curdHanuszauud SIGTRAN. Ilporokonsl ananranuu
SIGTRAN. ITporokon SUA.

10. Ilpotokonel Tpansura curdHanuzauud SIGTRAN. Ilporokonsl ananranuu
SIGTRAN. IIporoxon M2UA.

11. Ilpotokonel Tpansura curdHanuzauud SIGTRAN. Ilporokonsl ananranuu
SIGTRAN. IIporokon M2PA.

12. Tlpotokonel Tpan3utra curdanuzauud SIGTRAN. Ilporokonsl ananranuu
SIGTRAN. ITporokon IUA.

13. TIpoTokon ympaeneHusi TpancnoptHeiMu Turo3amMu MEGACO/H.248. Passutue
MIPOTOKOJIOB YIIPABJIEHHUS LITI03aMU U OCHOBHBIE OIpeNleNeHHsI.

14. IIporokon  ympasneHuss  TpaHcrnopTHeiMu — mumo3amd  MEGACO/H.248.
Konuenuus nporokona.

15. IIporokon ynpasnenus TpancnoptabiMu nutozamu MEGACO/H.248. Tlopsimok
YCTaHOBJIEHUs] coeAuHeHus dvepe3 ceTb NGN, ymnpasiseMyr0 NpPOrpaMMHBIM
KoMMyTaTopom SX.

ITomMrMO TpOBEpKHM 3HAHHS TEOPETUUECKOTO MarepHaja, Ha aTrrecTauud / 3K3aMeHe
CTYZEHTaM IpeAJaratoTcs IpakTUYeCKHe 3aJaHus IO pa3esiaM TUCLUIIINHBL.

OO0pasen OuieToB pyOeKHOM aTTeCTaIH:

I'posuenckmii 'ocynapereennniii Heranoii Texunveckuii YHuUBEpcuTer
M. akaja. M.J{. MujummoHmukoBa
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AT
Jucnunimaa «CeTn CBS3H 0 CUCTEMBI KOMMYT AT
1-n1 py0esxHast aTTecTarnust
I'pynma: Cemecrp:

Bujer Ne
1. Cern mepeaavn HHINBHIY ATBHBIX COOOIMCHHH (TS Ie(OHHBIC, ICpeAaIH JAHHEIX, (JAKCHMHUTBHBIC CCTH)
2. Apxutertypa BCC P® (cxema)
3. 3amaya:
1. Tlocrpouts 2 KOMOWHHPOBAHHBIX CeTH HA ocHOBE paoHupoBanHOH [ 'TC ¢ YBC (2 Y3n0BBIX paiioHa 1o 3
PATCu 1 CTCwu32 YCu 5 0OC), emrocth cetr 96322 aOOHCHTA, AATh HYMCPALHIO.
2.  TlocTpouTh CETh CB3H, EMKOCTB CeTH 85064 aboHeHTa, AaTh HyMepanuro. Yncio ATC mpou3BoabpHOS.

IIpenopasaresn




I'posnenckmii I'ocypapcreennsnii Hedgrsanoit Texuanuecknii YHUBEpCHTET
M. akaja. M.Jl. MusmmoHnmuKkoBa
Kadenpa «Ceru cBsI3M B CHCTEMBI KOMMYT AT
Juctnmmaa «CeTH CBA3H H CHCTEMbI KOMMYTAINI
2-s1 pyOe:KHAS ATTECTAIMSI
I'pynma: Cemecrp:

Bujer Ne
1. Knaccu(ukanmst BTOpHIHBIX ceTeil (Tere()OHHAS CETh)
2.0011me MTPHHIHITEI OCTPOCHHUS TENC()OHHOH ceTH
3. 3amaya:
1. TlocTpouth CETh CBA3H (PAlOHHUPOBAHHASN), CMKOCTE CCTH 54322 a00HCHTA, AATh Hy MCPALIHIO.
Uncno ATC mpou3BoBHOC.
2. Tloctpouth CEeTh CBA3H, eMKOCTh cetr 700 585 aboHeHTa, math HyMepanmto. Uncno ATC
TIPOU3BOJIBHOC.

IIpenopasaresn

7.2. Bonipocsl K 3a4€Ty /IK3aMeHy

7 cemecTp

Bonpocsl k 3auery:

1. [IpuHIMITBI TOCTpOEHHS LU POBOIA TeIe(OHHOH CETH.

2. Curnanuzanusi B TeNe(OHHBIX CETSX.

3. [IpurUMIBE OpraHu3aMu UQPOBBIX CETEH C HWHTErpaJbHBIM OOCITY KHBAHHUEM.
OcCHOBHbBIE NIOJIOJKEHUS U CUTHATIM3ALMS.

4. [IpurUMIBE OpraHu3aMu UQPOBBIX CETEH C HWHTErpaJbHBIM OOCITY KHBAHHUEM.
ba30Bblil 1 NEPBUYHBIN JOCTYIIBI CETH.

5. [IpuruMIBl OopraHu3amu MUQPOBBIX CETEH C HHTErpPaJbHBIM OOCIYKUBAHHUEM.
Anpecalys U CTEKH IPOTOKOJIOB kaHayoB B u D.

6. [Ipuruunel  mocTpoeHHst UUPPOBBIX CUCTeM KoMmmyTauuu. IloctpoeHue
MPOCTPAHCTBEHHBIX KOMMYTATOPOB LIH(PPOBBIX KAHAJIOB.

7. [Ipuruunel  mocTpoeHHst UUPPOBBIX CUCTeM KoMmmyTauuu. IloctpoeHue
BPEMEHHBIX KOMMYTaTOPOB LIU(POBBIX KAHAJIOB.

8. [Ipuruunel  mocTpoeHHss LUPPOBBIX CUCTEM KoMmMmyTauuu. IloctpoeHue
POCTPAHCTBEHHO-BPEMEHHBIX KOMMYTaTOPOB LIH(PPOBBIX KAHAJIOB.

9. IToctpoenune koMmmyTaroHHOro nodst uugposoit ATC.

10.  CurHanmzanusi, acconMMpoBaHHas ¢ KaHaioM mnonb3oBarenss (2BCK) wu

obmekananpHas curHanmuzanus (OKC).

11. DnemenTtsl cetu OKC Ne7 u pexxuMbl CUTHATU3ALHH.

12.  Hepapxuueckoe noctpoenue cetu OKC Ne7.

13. ®yukiunoHanbHble ypoBHH OKC Ne7. YposHu Ne 1-2.

14. ®yukinoHanbHble ypoBHH OKC Ne7. YposHu Ne 3-4.

15. IMoncucrema nepenaun coodmennii (MTP). Tunel CUTHATBHBIX SIUHUILL.

16.  Tloncucrtema nepenauu coodbmenuii (MTP). Anpecanusi CHTHAJIbHBIX €IMHHII.

17.  Tlonmcuctema mepemauu coobmenuin (MTP). @yukumm yposHs 3 - obpaboTka
COOOLIeHNH.

18.  Tlonmcucrema mnepemaun coobmenuit (MTP). ®yHkumu ypoBHA 2 - 3amuTa
nepeavyy U YpaBJIeHHe Meperpy3Kou.

19.  Tloncuctema mepemauu cooOuernii (MTP). @yHkumu ypoBHSI 3 - ymnpaBieHHe
CEThIO, HATPY3KOU U MapIIPYTOM CHTHAJTH3ALIH.




20.  OOobmeHne M MOACHCTEMBI IOJIB30BATENS MOJACHCTEMBI Iepenadn COOOIIeHHH
(MTP). Anpecaumst cOOOIIEHU TIOJIB30BATEISIM.

21.  Ilomcucrema ynpasieHusi coenuHeHneMm curHammsaimu (SCCP). BosmoxsaOCTH
aapecaly 1 TUIBl TPAHCTIOPTHBIX COOOIEHHH.

22.  Tlonmcucrema ympasneHusi coenuHenueM curranmsanu (SCCP). Vcranosnenue
COEMHEHNSI.

23.  Ilomcucrema ympasneHus coenuHeHneMm curHanmsanun  (SCCP).  Kumaccer

IIPOTOKOJIOB M TPAHCIIOPTUPOBKA, HE OPUEHTUPOBAHHAS HA COEIMHEHMUE.

24.  Tlonmcucrema ympasneHus coenuHeHueMm curranmsauun (SCCP). Anpecanust u
Mapupytusauus, obodmenne no nogcucreme SCCP.

25.  IpuknamHas noacuctema BosmoxkHocTu Tpanszakiuu (TCAP).

26. IIporokonmer  Uuteprer. Ilporokomsr TCP/IP u  »TanoHHas  Momenb
B3aUMOEICTBHUS OTKPBITBIX CUCTEM.

27.  IIporoxonsl UnTepHeT. IIpoTokon ynpasienus nepenaueii TCP.

28. IIpotokonst MuTepuer. Ilporokonst UDP u ICMP.

29.  IIporokonel UHTEpHET. MexceTeBoil nmpoTokoun IPv.4.

30.  IIporoxonsl MuTEpHET. MekceTeBoi npotokoa IPv.6.

31 ITIporoxoner MuTEpHET. IIpOTOKONBI HUKHETO YPOBHS.

32. Texnonorust Frame Relay. BupTtyanbHable KaHATbI.

33.  Texnonorus Frame Relay. Anpecarus.

34.  Texnonorus Frame Relay. Marepdetic LML

35. Texnonorust Frame Relay. Tomosnorus.

36.  Texnonorus Frame Relay. KauecTBo o0ciysxuBanus.

37. TexHonorust acuHXpoHHOTO pekuma nepeHoca (ATM). OCHOBHbIE MPHHLIUIIBI
ATM.

38. Texnonorus ATM. Apxurektypa cetu ATM.

39. Texnonoruss ATM. ®opmarts! siueex.

40. Texnonorusst ATM. Kiaccel 00CTyKMBaHHS H KATETOPUH YCIIYT.

41. BupTtyansasie yactheie cetn (VPN). HasHaueHne BUPTyanbHBIX CETEH.

42. Buptyanbhbie yacTHble ceTd. Ycayra VPN ¢ ynaneHHbIM JOCTYTIOM.

43.  BuptyanbHble yacTHblE ceTU. BHyTpukopnopatusHas VPN.

44.  BuptyanbHble 4acTHbIE ceTU. MexkopnopatusHas cetb VPN,

45. BuptyanbHbie yacTHble ceTH. Yciyra VPN «kiueHT-cepBepy.

46.  Appecauus B IP-ceTsix.

47. Hepapxuueckas cucreMa uMmeH B IP-ceTsix.

48.  Texnomorust MPLS. OGmmue cBeneHws.

49. Texnonoruss MPLS. TlpuHuun koMmMyTaLuu.

50. Texuomorust MPLS. DneMeHTbI apXUTEKTYPBL

51. Texnomoruss MPLS. IlocTpoeHrne KOMMyTHPYE€MOro MapuIpyTa Mo MPOTOKOIY
LDP.

52. Texnonorus nepeaauu rojgoca uepes [P-ceru. Tepmunansr VoIP.

53. Texnonorus nepegaum rojoca uepes IP-cetu. Meroapl xoaupOBaHUs pedyeBON
UH(pOpMAIHH.

54. Texnonorus nepenaun rosioca uepe3 IP-ceru. IIpoTokon nepegaun B peaibHOM

BpemeHu (RTP).



55. Texnonorust nepenauu ronoca uepes IP-ceru. Ilporokon ynpasnenust RTCP (RTP
Control Protocol).

56. KauectBo oOcnyxuBaHHsT B MYyJIBTUCEPBUCHBIX CeTsX CBsi3u. llokasarenn
kavectsa IP-Tenedornn.

57. KauectBo 00ciy>kKMBaHUs B MyJIbTUCEPBUCHBIX ceTsX cBs3u. Onienka kauecrsa IP-
tenedonnn mo mxane MOS.

58. KauectBo oOcnyxuBaHuss B MYJbTHCEPBHCHBIX CeTsIX cCBsi3H. KauecTtBo
o0cCiTy)KUBaHUsI B MYJIbTHUCEPBUCHBIX ceTsax cBs3u. Obecrneuenne kxauectBa IP-renedonnm Ha
6aze npotokoya RSVP.

59. KauectBo oOcnyxuBaHus B MYJBTHCEPBHCHBIX ceTsix cBsizu. ObecneueHne
kauectBa [P-tenedonun Ha 6aze quddepeHIMPOBAHHOTO 00CTYKUBAHUS.

60. KauectBo obcnyxiBaHUsI B MyJbTHCEPBUCHBIX CETSIX CBsI3U. PacueT mokasareneit
Ka4ecTBa OOCITy KUBAHMSI.

61.  IlpuHuounel mnocTpoeHuss u  apxurekrtypa TexHosoruu Ethernet. OOmwme
noJyiokeHus U kanapsl Ethernet.

62. [Ipurumnel nocTpoeHus U apxutekrypa texHojoruu Ethernet. Yposens LLC —
YPOBEHB YNPABJICHUs JIOTHYECKUM KaHAJIOM.

63. [IpuHIMIIBI TTOCTPOEHUsT M apXxuTekTypa TexHonoruu Ethernet. Mukancymsimms
nanHbix B Ethernet kanp u Tonosorust Ethernet.

64. [Ipuruunbel nocTpoeHus U apxutekrypa trexHoioruu Ethernet. ITonmynyrnexkcHbrit
(Half-Duplex) n nonaonymnekcHsii (Full-Duplex) pexxumsl paboTsl.

65.  IlpuHOunbBl TOCTPOEHUS M apxurekrypa TexHoiormu Ethernet. Anpecauus B
nokanbhbIX ceTsix (LAN addressing) u kommyTtatopsl (Switches).

66. [Ipuruunel mocTpoeHuss W apxurektypa TexHosmorun FEthernet. Ilpotokon
nokpseiBaromero aepesa (Spanning-Tree Protocol).

67. [Ipurumnel mocTpoeHus W apxutekTypa TexHonorun Ethernet. Buptyanbhbie
nokanbhbie cetr (VLAN — Virtual Local Area Network).

68. TexHudyeckoe OMUCAHWE TEXHOJOrHH wmupokonoysiocHoro nocryma GPON.
ApXUTEKTypa CeTu.

69. TexHudeckoe onmucanne TeXHOJOruH mupokomnosocHoro aocryna GPON. Cxema
nepenaun tpaduka B G-PON.

70. TexHudyeckoe OMUCAHWE TEXHOJOrHH wmupokonoyiocHoro nocryma GPON.
CtpykTypa Kagpos.

8 cemecTp

Bonpocsl k 3k3ameny:

1. IIpyHIMOBI MOCTPOEHUs MYJBTHCEPBHUCHBIX CET€H CBSI3M € MCHOJB30BAHUEM
koHuenuuu NGN. OcHOBHbIE NOJIOKEHUS.

2. IIpyHUMOBI MOCTPOEHUs MYJIBTHCEPBHUCHBIX CET€H CBSI3M € MCHOJB30BAHUEM
koHenuuu NGN. Ma(oKOMMyHUKaIIMOHHBIE YCIYTH U HOBbIE TPEOOBAHUS K CETAM CBSI3H.

3. IIpyHUMOBI MOCTPOEHUs MYJBTHCEPBHUCHBIX CET€H CBSI3M € MCHOJB30BAHUEM
xoHuenuuu NGN. ba3osrie nonoxxenus konuenuuu NGN.

4. IIpyHUMOBI MOCTPOEHUs MYJBTHCEPBHUCHBIX CET€H CBSI3M € MCIOJB30BAHUEM
xoHuenuuu NGN. PernoHanbHble 1 MarucTpajibHble MYJIBTHCEPBUCHBIE CETU CBA3H.

5. IIpyHIMOBI MOCTPOEHUs MYJIBTHCEPBHUCHBIX CET€H CBSI3M € MCHOJB30BAHUEM
xkoHuenuuu NGN. CucreMsl ypaBlieHUs] MyJbTHCEPBUCHBIMU CETAMU.



6. Ceru NGN ¢ nporpammubiMu kommyTatopamu (Softswitch). Iloctpoenue cereit
NGN Ha 6a3e nporpaMMHBIX KOMMYTaTOPOB.

7. Ceru NGN ¢ mporpammHbeIMEH KOMMyTaTopamu (Softswitch). Bzaumoneiicreue
curtHanuzauuii B NGN.

8. Ceru NGN ¢ nporpamMmMmHbIMU KOMMyTaTopamu (Softswitch). Cuenapun nepexona
ot TPOIT k NGN.

9. Ceru NGN ¢ mporpammebiME KoMmyTatopamu (Softswitch). @yHKImoHanbHAS
cxXemMa MporpaMMHOro kommyraropa SX.

10. IMoncucrema mynprumenuiinoit ceszu IMS. Konnmenums IMS (IP Multimedia
Subsystem).

11. IMoncucrema mynbTumMeauiinol ceszu IMS. Apxutektypa IMS.
12. [Moncucrema mynsrumeauiiHol cBsizu IMS. CrieHapun yCTaHOBJIEHUS CECCHIA.
13.  Tloncucrema mynbTuMenuiiHoi cBsizu IMS. Peanusanus IMS.

14. ITporokon curnanuzatmu H.323. Apxurtextypa cetu H.323 u agpecauus B H.323.

15. IIporokon curnanuzatmu H.323. CtpykTypa pekomenaarmu H.323.

16.  TIporokon ununmaiuu ceccuii SIP. Ctpykrypa nporokona u coobmenus SIP.
CueHnapuil yCTaHOBJIEHUSI COSTMHEHUSI.

17.  IIporokon uauimauuu ceccuit SIP. @opmar coobmennii SIP.

18. IIporokon wHunmaumu ceccuii  SIP. Bpemennass numarpamma mporecca
YCTaHOBJIEHUS COEIUHEHMSI.

19. IIporokonsl Tpansura curHammzauud SIGTRAN. ApxuTekTypa HOpOTOKOJIOB
SIGTRAN.

20. IIporokonel Tpamsuta curHanuszammu SIGTRAN. TpaHCHOpTHBIM TPOTOKON €
ynpasieHueM norokamu SCTP.

21. IIporokonel Tpansura curHajuszammn SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. IIporoxon M3UA.

22. IIporokoner Tpansura curHajuszamn SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. ITportokon SUA.

23. IIporokoner Tpansura curHajuszamn SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. IIporoxon M2UA.

24. IIporokonel Tpansura curHajuszammn SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. IIporokon M2PA.

25. IIporokoner Tpansura curHajuszaun SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. IIporokon [UA.

26. IIpotokon ynpaeneHust TpancroptHeiMu uto3amMu MEGACO/H.248. Paspurtue
MIPOTOKOJIOB YIIPaBJIEHHUS LIII03aMU U OCHOBHbBIE OTIpeeIEHHS.

27.  Ilporokon  ympaeineHuss TpaHcnoptHbiMu — mutozamu  MEGACO/H.248.
Konuenmus nporokorna.

28.  Ilporokon ynpaieHusi TpancnopTHbeiMH nutrozamu MEGACO/H.248. Tlopsimok
yCTaHOBJIEHUs coequHeHus yepe3 ceTb NGN, ynpasisieMylo IporpaMMHbBIM KOMMyTaTopoM SX.



OObpasen Omiera K 3a4eTy:

I'posuenckmii 'ocynapereennniii Heranoii Texunveckuii YHuBEpcuTer
uM. arkaa. M.J, MiumMoHIuKOBA
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AT
Jucounymaa «CeTn CBA3H U CUCTEMBI KOMMYT AT
I'pynma: CK-19 Cemecrp: 8
Bujer Ne

1.TenepoHHBIE CETH U MX KIACCHPHKAII
2.Cxema moctpoeHus O CTHpC
3.3angauqa:
1. ITocTpounTts 2 KOMOMHUPOBAHHBIX CEeTH Ha 0cHOBE paronuposanHoii ['TC ¢ YBC u YUC (2 Y3moBbIx paitoHa 1mo
4 PATCul CTCwu3 1 YCu 5 OC), emrocts cetr 216 532 aboHEHTA, AATh HYMCPALHIO.
2. [TocTpouTh CCTh CBA3H (HCPAHOHMPOBAHHA), CMKOCTB CCTH 5643 aboHeHTa, AaTh HyMepamuro. Yucio ATC
TIPOU3BOJIBHOC.
Hoanucky npenojgaBareis Hoamuck 3aBeayromero kadeapoii

Obpasen Omiera K HK3aMeHy

I'posnenckmii I'ocypapcresennsnii Hegrsnoit Texuanvuecknii YHuBEpcurer
uM. akaa. M.J, MiuIMOHIIUKOBA
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AIIIID>
Juctnmmaa «CeTH CBA3H H CHCTEMbI KOMMYTAINI
I'pynma: CK-19 Cemecrp: 8
Bujer Ne
1.Chopmympylite niepBbIii 0 BTopol 3akoH Kupxroga. Kak onpenensercss Yucio He3aBHCHMBIX YPABHCHHH,
COCTABJICHHBIX II0 3THM 3aKOHAM?
2. Pe30HAHC HANPSKEHUI
3.3agaua: IlocTpouTs ceTh CBA3H (HEpAaHOHHPOBAHHAS), EMKOCTb ceTH 5643 aboHEeHTa, 1aTh HyMepaumto. Yncio
ATC nmpou3BobHOE.
Hoanucky npenojgaBareis Hoamuck 3aBeayromero kadeapoii

7.3. Texkyuuii KOHTPOJIb

OO0pa3sen TUNOBOrO 3aaHUA 1JIs JA00PATOPHBIX 3AHATHH
JlaGopaTopHas paGora Ha Temy
«Pa3nenxa kabejst moa cooTBeTCTBYWOIIUI cTaHaapT. [Ipamoii mopsigok o0:xxuma.
Kpocc-nnHkoBbIi (mepekpecTHBIN) NOPSIA0K 00:kMMa BUTOH napbl. O0xKuM ceTeBOM
po3etku. TectupoBaHue ceTeBbIX Kabesei.»
Hens padoTbl: HAay4UTh CTYIEHTOB MOPSAAKY OOKMMa (ONPECCOBKM) BUTOW Maphbl,
npenHasHaueHHOH i coenunennss PC —HUB ¢ koHTposeM npaBUIbHOCTH 00KHMa

1. OnpeccoBka MpsiMOro MpoBoAa 1o cravaapty T568B.
2. KonTpons pesynbrara.
3. OO6>xumM po3eTkn KaTeropuu 5 mox pazbem RJ45.

O0paszen TUNIOBOTO 3aAaHUsI AJISI KYPCOBBIX NPOEKTOB
3ananuel. Pacuer Harpysku, co3iaBaeMoll CEThIO IOCTyIa Ha TPAHCIIOPTHYIO CETh
3aganme2. Pacuer npomyckHOH CriocOOHOCTH MYJIBTHCEPBHCHOM CETH JOCTYIa
3ananue3. Pacuer Harpy3Kku TPaHCIOPTHOM ceTu ¢ TexHoyorueii [P/MPLS.
3aganued4. Pacuer cymMmMapHOI NMPOU3BOAUTENBHOCTH KOMMYTAaTOPOB TPAHCIIOPTHOM MaKeTHOM
CeTH:




7.4 Kputepun OUECHUBAHHS TeKylleid, PpyOexHOH W NPOMEKYTOYHOM
arTecTauuu

Hausebiciast onerka n1adbopaTopHOi paboThI MpenIycMaTPUBAETCS B AUATIa30HE OT 2 10 S5
0ayIoB, B 3aBHCUMOCTH OT CJIOKHOCTH 3a1aHUS.
IIpu onierke paboThI CTYACHTA YUUTHIBAIOTCA:
e YBEPEHHOCTh NEHCTBHIA IpU pabOTe ¢ U3ydaeMbIM MPOrPAMMHBIM O0ECTIEYeHUEM,
e TPABHJIBHOCTb BBINOJIHEHUST HEOOXOMUMBIX IIAroB B JlabopatopHoil paboTe u
aIeKBATHOCTD / KOPPEKTHOCTD MOJYUYEHHOTO PE3yJIbTaTa,
e yYMEHHE CaMOCTOSITEIbHO HAXOIUTh CIIOCOOBI PEIIeHUs] BOSHUKAIOIINX MPOOJIeM C
MOMOIIBIO U3y4aeMOr0 MPOrPaMMHOTO OOECTICUEHHUS,
e CIMOCOOHOCTh OTBETHTH HA BOIPOCHI MPETONABATENS O IOCIEAOBATEILHOCTH
BBITTOJTHCHHBIX 1IAroB AJIA MOJIYUCHUA pE3yjbTaTa.
IIpu onerke padoThI CTyAEHTA Ha PyOEKHOWATTECTALIMH YUUTBIBAIOTCS:
e TMPABUIBHOCTH OTBETA HA BOIPOC;
e JIOTHKA U3JIOXKEHUsl MaTepualia BOIpoca,
[ BBIITOJIHCHHUE MPAKTUYCCKOTO 3aJaH1A.



7.5. OnucaHue nokaszarejieil U KpUTepHeB OLEHUBAHUS KOMIETEHLUI HAa pa3jMYHbIX dTanax ux ¢GopmMupoBaHus,

OIMHMCaHH ¢ NIKAJIbI OLICHHUBAHUSA

Tadmamua 7
Ilnanupyemble pe3yiabTaThl 0CBOEHHS Kpurepun onenusanus pesyJibTaroB odyuenus HaumenoBanue
KoMOeTeHIHHT MeHee 41 6antoB 41-60 6anoB 61-80 6annoB 81-100 6a1;10B OLlCHO'THOT'0
(HeyAOBJICTBOPUTEILHO) | (YIOBJICTBOPHTEILHO) (xopomo) (OTJIMYHO) cpeiacrsa

ITK-1 CriocoOeH K pa3BUTHIO KOMMYTALIMOHHBIX ITOICUCTEM M CETEBLIX IUIAT(POPM, CETEH Nepenadn JaHHbIX, TPAHCIIOPTHBIX CETEH U CeTel PaIuonoCTyIIa,

CITYTHUKOBBIX CUCTEM CBs3U

3HATB: NPUHLIUITEI TIOCTPOEHUS U OparMeHTapHEIC 3HAHHS Hemnonnbie sHaHMS CopMUpOBaHHEIE, HO C hopMHUpOBaHHLIE
pa6OTbI ceTel CBS3U U MMPOTOKOJIOB CcOZIEpXKaIue OTICIbHBIC CUCTEMAaTHICCKHC
CHUTHaJIM3alHH, CTAHOAPThI KAaY€CTBa poOeIIsl 3HAaHUS 3HAHUSA
nepenayvu JaHHbBIX, TOJIOCA U BUAEO,

NPUMEHACMBIX B OpTaHU3allui CETHU

OopraHu3alv CBA3U, BO3MOXHOCTH

WHTEPHET-PECYPCOB U MPOrPAMMHBIX

OPOAYKTOB MPU PEIEHUH

YMeTb: | aHATU3UPOBATH CTATUCTUKY HacTHIHBIE YMCHIS Hemnonnbie ymeHust VMEHNS TIOTHEIE, C hopMHUpOBaHHLIE
OCHOBHBIX TTOKa3aTeNei JOIIy CKaroTCsA YMCHHS

3¢ PeKTUBHOCTH PATUOCHCTEM U
CHCTEM Mepenavu JaHHbIX, TPUMEHSITh
B 00pa3oBaTEIbHOM IPOIIECCE TAKHE
¢ pOBBIC HHCTPYMEHTHI Kak pabouast
cpena Eve-ng, smymsitop GNS3,
kanbkyssitop [IPv4-anpecos, Google
Classroom, Prezi, Discord

HeOOILITHNE OIMUOKHA

Kommiexr 3aqannii
JUTSL BBITIOJIHEHHS
n1a60paropHbIX pador,
TEMHI JIOKIAJI0B C
IIPE3CHTAITHIMHA,
BOIIPOCHI ITO TEMaM /
paszenam
JIICITUILTHHEL




BiageTrnb: HaBbIKaMK Pa3pabOTKH CXeM
OpraHU3aLMUH CBS3U M UHTETPALIUH
HOBBIX CETEBBIX 3JIEMEHTOB,
MOCTPOEHHSI U PACLIUPEHHUS
KOMMYTAI[MOHHOH MOJACHCTEMBI 1
CeTeBbIX TaThopM, paboToi Ha
KOMMYTAllHOHHOM 00OPYIOBaHUH IO
00€CTIeUeHNIO peaTn3alu yCiyT,
HaBbIKAMHU TIOMCKA HHpOpMAIUK
NOCPEICTBOM HHTEPHET-PECYPCOB,
HaBbIKAMH MOJAEIUPOBAHUS CETH B
COBPEMEHHBIX BHUPTYaJbHBIX Cpenax
L POBBIX MHCTPYMEHTAX AJIS
MPOEKTUPOBAHUS U MOAETUPOBAHHUS
ceTeil, HaBbIKAMU TIOCTPOSHHS CETH
npu oMoty smyisatopa GNS3,
HaBBIKAMU PacueTa MacKH CETH C
MOMOLIBIO KaNbKyJsATOp IPVv4-anpecos,
HaBbIKaMU 0OMeHa nH(popmanueit ¢
nomotnbsio Google-ToKyMeHTOB U
Discord, HaBbIKaMK CO3TaHUS
Npe3eHTAINH MOCPEICTBOM CEpPBHUCa
Prezi

YactuaHoe BJIaACHHC
HaBBIKAMH

Hecncremarugeckoe
IIPUMCHCHNC HABLIKOB

B cucremarmieckom
IIPUMECHCHUN HaBLIKOB
JIOIYCKAIOTCST IPOOEITHI

Yenemnoe u
CHUCTEMATHIECKOE
IpUMEHEHNE HABEIKOB




8. Oco0enHOCTH peanu3anuu JMCHUIJIMHBI /I HHBAJINAO0B U JIMI ¢

OIrpaHHY¢HHbIMHA BO3MOKHOCTSAMH 3/10POBbSL

JUIsl OCYIIEeCTBJICHUSI MPOLIEAYP TEKYILIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHON
aTTecTallni  OOy4YarOIUXCs CO3AaHbl (DOHIBI OLCHOYHBIX CPENCTB, aJaNTHPOBAHHBIC IS
WHBJINAOB U JIUI C OTPAHUYCHHBIMH BO3MOJKHOCTSIMH 3IIOPOBBSI M IO3BOJISIIOIINE OLICHUTH
IOCTH)KEHHE MMH 3aIUIaHHMPOBAHHBIX B OCHOBHOW 00pa3oBaTebHON NpOrpaMme pe3yJbTaTOB
oOyueHHst 1 ypOoBeHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHLIMH, 3asBJIEHHBIX B 00Pa30BaTEIBHOM
nporpamme. Popma mpoBeAeHMS ~TEKyIIeW aTTecTaldd [Jsl  CTYACHTOB-WHBAJINAOB
YCTAHABJIHMBAETCS C YYETOM HMHAUBHIYAIbHBIX ICUXO(PU3NIECKUX OCOOEHHOCTEeH (YCTHO,
NUCBPMEHHO Ha Oymare, MUCbMEHHO Ha KOMObIOTEpe, B (opMe TecTupoBaHus u T.1.). Ilpu
TECTUPOBAHUU [UJIsI CITA0OBUASINUX CTYIEHTOB HCIIOJNB3YIOTCS (DOHIbI OLIEHOYHBIX CPEACTB C
yKpynmHeHHbIM —mmpudToM. Ha 53Kk3ameH mpuriamaercss CONPOBOXKIAOIIUN, KOTOPBIH
obecrieunBaeT TEXHUYECKOE COMPOBOXKAEHUE CTyAeHTy. IIpm HeoOXOOMMOCTH CTYAEHTY-
UHBJINAY MPEIOCTABISIETCS JOTIOJHUTEIbHOE BPEMs sl TOATOTOBKH OTBETA HA 3K3aMeHe (MIn
3auere). OOywaromuecss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbS M O0yYaroIHecs
UHBINABl O0ECNEUMBAIOTCS TEYATHBIMH M 3JIEKTPOHHBIMH OOpa30oBaTeNbHBIMH pPECypcamu
(mporpamMmel, yueOHBIE TIOCOOMSI JII CaMOCTOATENBHOH paboTel M T.4.) B (opmax,
aJanTUPOBAHHBIX K OTPAHUYEHUSM KX 37I0POBbSI M BOCTIPUSITHS HH(POPMALNH:

1) IUT. UHBJIMAOB U JIMI] C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbS MO 3PEHHIO:

- NSl CJembIX: 337aHUs IS BBIOJIHEHHWS HAa CEMHUHApax W NMPAKTUYECKUX 3aHATHSIX
odopmisiroTes penbedHO-ToueuHbIM mwpudToM bpaiing mim B BUAE 3JEKTPOHHOTO TOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMIBIOTEPA CO CIIELUAIU3UPOBAHHBIM MPOTrPaMMHBIM O0eCTrieueHuEeM
IUTA CIETIBIX, JINOO 3aYUTHIBAIOTCS] ACCUCTEHTOM; MMIChbMEHHBIE 3a/1aHHsI BBITIOJHSIOTCSA Ha Oymare
penbedHO-TOUeUHBIM pupTOM bpaiinsd uam Ha KOMIBIOTEpE CO CHEHATHM3UPOBAHHBIM
NPOTPAMMHBIM 00€CIIeUeHNEM IS CIETIBIX JTMOO HAUKTOBBIBAIOTCS] ACCUCTEHTY, O0YHarOLITIMCSI
IUTA BBITIOJTHEHUS 3aaHUsl NPH HEOOXOOMMOCTH IPENOCTABISIETCS KOMIUIEKT MHCHMEHHBIX
NpUHAINIEKHOCTEH 1 Oymara il miuchbMa peibeHO-TouedHbIM mpudToM bpaiins, koMmberoTep
CO CHeNHAIH3UPOBAHHBIM MTPOTPAMMHBIM OOECTICUEHHEM /IS CIIETIBIX;

- A9 ¢Ja00BHAAINMX: 00eCIeUunBaeTCs NHINBUIYaJbHOE PABHOMEPHOE OCBEIEHNE HE
meHee 300 grokc; oOOydYarOIuMCsi Sl BBINOJHEHUS 3aaHUsl TpH  HEOOXOTUMOCTH
IPENOCTABIIACTCS YBEIMINBAIOLIEe YCTPONUCTBO, BO3MOXKHO TaK)Ke€ MCMONIb30BaHNE COOCTBEHHBIX
YBEIMYMBAIOIIUX YCTPONUCTB; 3a4aHUs AJIS1 BBIMOJHEHHUS 3aJaHUi OpOPMIITIOTCS YBEIHUSHHBIM
mpudTOM;

2) 1Tt UHBAJIMAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI MO CJIYXY:

- M TJIYXHX H cjaadocabimammux: oOecreunBaeTcss HalIWdMe 3BYKOYCHUIIHBAIOIIEH
amnmapaTrypbl  KOJUIGKTMBHOTO  TIOJIb30BAaHUS, NpH  HEOOXOAMMOCTH  OOyHYaroLIMMCs
NPEIOCTABIIACTCS  3BYKOYCHJIMBAIOIIAs  ammaparypa  HMHOUBHAYAJIBHOTO  IOJIb30BAHMS,
IPEOCTABIIAIOTCS YCIYTH CYPAONIEPEeBOAYNKA,

- AJSA CJENOrJIyXHX MIOIYyCKAeTCsl NMPHCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIErO YCIyTd
T IOCYpIONePEeBOAYHKA (TOMUMO TPeOOBAHUH, BBIOJHIEMBIX COOTBETCTBEHHO IS CIICTIBIX U
TITyXUX),

3) IUTA JIAL C TSDKEJIBIMUA HAPYIIEHMSIMH PEeUH, TIYXHX, CIaOOCHBIIIAIUX JEKIUH U
CEMHHAPBI, TPOBOIMMBIE B YCTHOH (popMe, IPOBOIATCS B MUCBMEHHOH (opMe;

4) IUTE MTHBAJIUZIOB | JIMLl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbS, HMEIOIIHX



HAPYIIEHHS ONOPHO-ABUTaTEJILHOI0 ANNAPATA:

- Ui JML C HapyWIEHHSMH OIOPHO-ABUTATENILHOTO ammapara, HapyLICHHSIMU
IBUTATENbHBIX (YHKUMHA BEPXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH:
MUCHMEHHBIE 3a7]aHUsI BBIMTOJHSIIOTCS HA KOMITBIOTEPE CO CHEeNNAIU3UPOBAHHBIM MPOTrPAMMHBIM
obecrieueHNEeM WJIM HAIUKTOBBIBAIOTCS ACCHUCTEHTY, BBINOJIHEHHE 3amaHuil  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOIUMBIE B TMCbMEHHON (OpMe, IPOBOIATCS B YCTHOH opMe myTem
omnpoca, becenpl ¢ 00yHaAOIIUMCS.

9. Y4eOHO-MeToan4ecKoe H HHPOPMALHOHHOE O0ecTIeYeHre TUCIHIIINHbI

1. BunokypoB B.M. Ceru cBsi3u M CHUCTEMBl KOMMYTAIMU [DJEKTPOHHBIN pecypc|:

yueOHoe mocobue/ BunokypoB B.M. — DNekTpoH. TEKCTOBble NaHHble. — TOMCK:
ToMckuii TOCYHapCTBEHHBIH YHHMBEPCHTET CHCTEM YIIPABICHHS M PaJUOIICKTPOHUKH,
2018, — 304 c. — Pexum pocryma: http://www.iprbookshop.ru/13972. — 3BC
«IPRbooks»

2. bepnmua A H. BrICOKOCKOPOCTHBIE CeTH CBsi3H [DnekTpoHHbIi pecype] / bepmun A H. -
DONeKTpOH. TEeKCTOBble naHHble. - M.: HHrepHer-YHuepcuter HHPpOpMALNOHHBIX
TexHonoruit (MUHTYUT), 2018. - 316 C. - Pexxum JocTyna:

http://www.iprbookshop.ru/16701. - 3BC «IPRbooks»
3. BecnipoBognbie cetu Wi-Fi [Onektponnsii pecypc] / A.B. Ilponerapckuii [u mp.]. -
DNeKTpOH. TEeKCTOBble naHHble. - M.: HHrepHer-YHuepcuter HWHPOpPMALNOHHBIX
TexHonoruit (MHTYUT), 2018. - 284 C. - Pexxum JocTyna:
http://www.iprbookshop.ru/15851. - 3BC «IPRbooks»

10.MaTepuanbHO-TeXHUYECKOE 00ecneYeHne TUCHUILTHHBI

1. JlaGopaTopHble ayIUTOPUH C peabHBIM 000PYIOBAHUEM.
2. Kuaccel ¢ nepcoHanbHbIMU KoMmbroTepamu (1K) ast mpoBeneHust rpynIoBeIX 3aHATUH (IBE
noarpymmel o 10-12 cTyneHTOB Ha OHOTO MPETOIABATENs).

10.1. MarepuaabHo-TexHu4YecKass  0a3a, HeoOxoquMasi A

oCylIecTBJIeHHs] 00pa30BaTeJLHOIO Mpouecca Mo JUCHHUNIHHE

[lepeueHp MaTepUATBHO-TEXHUYECKUX CPEACTB Y4EOHOW ayaUTOPUU AJISI TPOBEICHHS
3aHATUH N0 AUCLUIIIINHE:

e  yueOHas ayaUTOpPHs, TOCKQ,

®  CTalMOHAapHbIE KOMIIBIOTEPHL,

e  MyJbTHUMEAHUIHBIN NPOEKTOP,

®  HACTEHHBIN SKpPaH.

10.2. ITomeeHus1 AJ1s1 CAMOCTOATEIbHOI padoThI

YueOHast ayIuTOpUS AN CAMOCTOSITEIbHOM paboThl — 2-23.



MeTO)_]I/I'leCKI/Ie YKa3aHud 1o 0CBOCHHUIO JUCHHILJIMHBI
«CeTH CBSI3H M CHCTEMbI KOMMYTAaLHUN»

1. Meroanueckue yKasaHusi JJs1 00y4alOIHXCS M0 NJIAHHUPOBAHUIO H OPraHU3ALUHI
BpeMeHH, He00X0AMMOro AJisl 0CBOCHHS THCIHUIIHHBI

UsydyeHne pekoMeHAyeTcs HaudaThb C O3HAaKOMJIEHHMs C paboyeil mporpammoit
IUCLMIUIMHBIL, €€ CTPYKTYpOH M comepikaHHeM pas3menioB (MOAyJei), (pOHAOM OIIEHOUYHBIX
CpPEencTB, O3HAKOMHUTBHCS C Y4eOHO-METONUYECKUM H HWH(POPMAIMOHHBIM oOecrieueHueM
JUCLUTIIMHBL.

JuctunnnHa «CeTu CBSI3U M CUCTEMBbI KOMMYTALMU» COCTOUT W3 JAEBSITU CBSA3aHHBIX
MeXIy co0OH pa3nenoB, 00eCeunBarOIINX MOCIEI0BATENIbHOE U3YUEHIE MaTepuaa.

Ob6yuenue no qucruinae «CeTH CBSI3U» OCYIIECTBIICTCS B CIENYIOMUX (HopMax:

1. AyIuTOopHBIE 3aHATHUS (JIEKIHUH, JJAOOPATOPHBIC 3aHITHS).

2. CamocTtositenpHasi padoTa cryneHTa (MOATOTOBKA K JIEKIUSM, J1abOpaTOPHBIM
3aHATHSM, TOKJIAIbI C MPE3CHTALMSIMI, HHANBUAYAIbHAS KOHCYJIbTALUS C MPETIOAABATENIEM).

YueOHbI MaTepual CTPYKTYPHUPOBAH M HW3Y4YEHHE MAUCLUIUIMHBI TMPOU3BOAMTCS B
TEMaTHYECKON mocyienoBaTebHOCTH. Kaxnomy 1adopaTopHOMY 3aHATHIO H CAMOCTOSITEIIBHOMY
U3yUEHHUIO MaTepualia MpeIIecTBYET JEKIHs o JaHHOH Teme. O0yqaromuecs: CaMOCTOSTENBHO
MPOBOASAT NPEABAPUTENbHYIO MOATOTOBKY K 3aHATHUIO, NMPUHUMAIOT aKTUBHOE U TBOpUECKOE
ydacTue B OOCYXXICHHUU TEOPETHUYECKHX BOMPOCOB, pa3dope mpoOIeMHBIX CUTYALUil U TIOUCKOB
MyTeH UX PELICHUs.

Omnucanue nocieI0BaTeIbHOCTH AEHCTBHI 00YYarOIerocs:;

IIpy m3ydyeHun kypca cieayeT BHUMATEIbHO CIyllaTb M KOHCIEKTHPOBaTb MaTepual,
u3jaraeMblii Ha ayAMTOPHBIX 3aHATHX. JlJis €ro NMOHMMaHus M KauyeCTBEHHOI'O YCBOEHHs
PEKOMEHAYETCA CIEAYIOIas MOCIEA0BATEIbHOCTD IEUCTBUIA:

1. ITocne oxoHUaHUS yU4eOHBIX 3aHATUI IS 3aKPETUICHUsT MaTepHraia MPOCMOTPETh
U 00yMaTh TEKCT JIEKIIUH, IPOCIYIIAHHOMN CEronHs, pa3odpaTe paccMoTpeHHble mpuMeps! (10-
15 munyT).

2. IIpu moaroTtoBke K JEKUMU CIAEAYIOINEro OHS MOBTOPUTH TEKCT MNpPEAbIAyLIEH

JEKLMH, IOAYMaTh O TOM, Kakast MOJKeT ObITh crenyrommas Tema (10-15 munyT).

3. B teuenne menemu BeIOpaTh BpeMs s paboThI C JUTEPATypOH B 3JIEKTPOHHON
oubnuoreuyHoii cucteme (1o 1 gacy).

4. Tlpu moaroToBKe K JJa0OPATOPHOMY 3aHATHIO MOBTOPUTH OCHOBHBIE MOHATHUS 110 TEME,
U3yYUTh TNpHUMeEpbl. Pemas KOHKPETHYIO CHUTYyaluio, — MPEeIBAPUTEIbHO IIOHITh, KaKOH
TEOPETHUYECKUI MaTepHas Hy>)KHO UCTIOJIb30BaTh. HaMeTHTh 11an peuienus, nonpodoBaTh Ha €ro
OCHOBE peluTh 1-2 3amauu.

2. Mertoanyeckne yka3zaHusi MO padore oO0ydalomuXcs BO BpeMsl IPOBeJeHHUsI
JeKIui

Jlekumn pmaror 0OydarOIIMMCS CHUCTEMATH3MPOBAHHBIC 3HAHUS 10 IUCLHUILIHHE,
KOHIICHTPHUPYIOT X BHUMaHHE Ha HanOoJee CIOXKHBIX M BKHBIX BOMpocax. JIekuuu oObIMHO
U3JIAraloTCsl B TPAAMLMOHHOM WM B mpobieMHOM ctuie. [ cTyneHTOB B OOJBIIMHCTBE
ciydaeB B mpoOsiemMHOM cruie. [IpoOnemMHBI CTHIIb MO3BOJIIET CTHMYJHPOBATh AKTHBHYIO
MIO3HABATENIBHYIO JESTENbHOCTh OOYHAIOUIMXCS M HUX WHTEpPeC K AUCLUUIUIMHE, (OPMHUPOBATH
TBOPYECKOE MBIIUICHWE, MpuOeratb K MPOTHBONOCTABICHUSIM U CPAaBHEHUSM, JeNaTh
0000ImIeHns, aKTUBU3UPOBATh BHHMAHHE OOYYAIOIIMXCS IYTEM IIOCTAHOBKU MPOOJIEMHBIX
BOIIPOCOB, MOOIIPSITh TUCKYCCHIO.



Bo Bpemsi JEKUIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAaHHE Yy4eOHOro
Marepuaia, oOpamarb BHUIMaHHE Ha (POPMYyJIUPOBKU M KATErOPUH, PACKPBIBAIOILINE CYTh TOTO
WJIA UHOTO SIBJICHUS, BBIBOJIBI U MPAKTHUECKUE PEKOMEHIAINH.

KoHcnexT nekuun Jtyunie nmoapasfessiTh Ha MyHKTBI, COOJIF0OAast KPACHYIO CTPOKY. DTOMY
B Oonpmoil cremeHn OyAayT cmnocoOCTBOBATH BONPOCH IUIAHA JICKLUH, TPEAJIOKEHHbBIE
npenonasatensiM. Cnenyer oOpaliath BHUMAaHHE Ha AaKLEHTBI, BBIBOABL, KOTOpPBIE JAeyaeT
IpernoiaBaTelib, OTMeYass HanOoJiee Ba)KHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHaje 3aMedaHtsIMU
«BKHO», «XOPOIIO 3aNOMHUTBH» M T.NM. MOXHO [eNaTh 3TO M C MOMOIIBIO Pa3HOLIBETHBIX
MapKepOB WM PYy4eK, NOTIEPKUBAsSI TEPMHUHBI U OIIPEIECIICHHSI.

Lenecoobpasno paspaboraTh COOCTBEHHYIO CHCTEMY COKpalleHuil, abOpeBuatyp u
cuMmBoJioB. OmHAaKO mpu JanpHeHmed padoTe ¢ KOHCIEKTOM CHMBOJIBI JIydllle 3aMEHHTb
OOBIYHBIMH CJIOBAMH JJIs1 OBICTPOTO 3PUTENBHOTO BOCTIPUSITHS TEKCTA.

Paborast Hag KOHCIEKTOM JIeKIHH, HEOOXOAMMO HCIOJIb30BATH HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypPy, KOTOPYIO NOMOJHHUTEIBHO PEKOMEHIOBAJ MPENOJaBaTelIb.
HMeHHO Takas cepbe3Hast, KpOIOTJIMBAas padoTa ¢ JIGKLIMOHHBIM MaTE€PHAJIOM MO3BOJHT IITyOOKO
OBJIQIETh TEOPETUUECKUM MATEPHUATIOM.

TemaTtuka nekuuii naercst B padodeil mporpamme JUCIUTIIHHBL.

3. Meroguueckne yKazaHHsi OOy4AOIIMMCS 1O MOATOTOBKE K JIAGOPATOPHBIM
3aAHATHAM

Ha nabopaTropHBIX 3aHATHAX TPUBETCTBYETCS AaKTUBHOE Yy4acTHE B OOCYXKIEHHU
KOHKPETHBIX CHTyalWH, CIOCOOHOCTh Ha OCHOBE IOJNYYEHHBIX 3HAHWH HAXOIWUTh HamOoiee
3¢ eKTUBHBIEC PEeIEeHHs TIOCTABJIECHHBIX MTPOOJIEM, YMETh HAXOIUTh IOJIE3HBIH TOTIOJHUTEIBHBIN
MaTepua Mo TeMaTUKe 3aHATUH.

CtyneHTy pekOMEeHIyeTCsl CIAeAYIOMmasi CXeMa MOATOTOBKH K JJaO0paTOPHOMY 3aHSITHIO:

1. O3HaKOMUTBCA € IUJITAHOM  3aHATHS, KOTOPBIM OTPaXaeT COAEPIKAHUE
MPEAJIOKEHHON TEMBIL.

2. [IpopaboTaTh KOHCTIEKT JIEKIIHIA.

3. IIpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY.

B mponecce moaroTtoBku K JabOpaTOPHBIM 3aHATUSAM, HEOOXOIMMO OOpaTUTh 0codoe
BHUMaHHE Ha CaMOCTOSITEJIbHOE U3yUeHHe PEKOMEHAOBAaHHOW jurepatyprl. Ilpu Bcelt moiHOTE
KOHCIIEKTUPOBAHHUS JIEKUUM B HEHW HEBO3MOXHO H3JIOKUTh BECh MaTepuan H3-3a JIMMHUTA
ayauTopHbIX yacoB. [TosTtomy camoctosTenpHas paboTa ¢ yueOHUKaMH, yUeOHBIMH TTOCOOUSIMH,
Hay4HOH, CIPAaBOYHOH JUTEPATypOH, MaTepualiaMu MNEPUOAMYECKHX H3AaHui U HMHTepHeTa
sBysieTcst HanOosiee 3P (PEeKTUBHBIM METOOM TOJYYEHHs JONOJHHUTEIBHBIX 3HAHUIH, MO3BOJIAET
3HAYHUTEJPHO AaKTUBU3UPOBATH TMpOLECC OBjianeHust wuHbopmanmedt, crocodcTByer Oonee
ryOOKOMYy YCBOGHHMIO H3y4aeMOro Matepuana, (OPMHUPYET Y CTYAEHTOB OTHOIIEHHE K
KOHKpETHOH mpobneme. Bce HOBBIE TOHATHS MO HM3y4aeMOW TeMe HEeoOXOIUMO BBIYYHTH
HAM3yCTh U BHECTH B IJIOCCAPUI, KOTOPBIN IienecooOpa3HO BECTH C CaMOro Havdajia M3Y4YeHUs

Kypca.

1. OTBeTUTH Ha BONPOCHI IJIaHA JTA0OPATOPHOTO 3aHSTHSI.
2. BrmonnuTe nOMalHee 3anaHue.
3. IIpu 3aTpynHeHUsIX CHOPMYITHPOBATH BOMPOCHI K MPETIOABATENIO.

Pesynbrar Takoii paboTBl HOJDKEH NPOSIBUTHCS B CIIOCOOHOCTH CTyIEHTa CBOOOIHO
OTBETUTH Ha TEOPETHYECKUE BOIPOCHL, BBICTYIIATh U Y4aCTBOBATh B KOJJIEKTUBHOM OOCYKICHUU
BOIIPOCOB HM3y4aeMOIl TEMBbI, PABUJIbHO BBINOJHATH MPAKTUYECKUE 3a1aHUsA, KOTOPbIE AAIOTCS B
(boHIE OLIEHOYHBIX CPEACTB AUCLUIUIHHBL



4., MeToanyeckne YKa3aHusi O0y4AIOIIMMCH MO OPraHU3ALMUH CAMOCTOSITEIbHOI
padoThI

Ilenp opraHM3alUM CaMOCTOSITENIbHOW pPalOThl MO AUCHUIUIMHE — 3TO YIIyOJleHue u
pacimpeHne 3HaHUH B OOJNACTH HAayYHOW HCCIIENOBATEIBCKON IESTENBbHOCTH, (POpMHUpOBaHHUE
HaBBIKA U MHTEPECA K CAMOCTOSITEIIbHON TTO3HABATEIbHON AESITEIbHOCTH.

CamocTtosiTesibHasi paboTa OOyYArOIIMXCs SIBJSIETCSl BaXKHEHIIMM BUJOM  OCBOCHUS
COIEepIKAHUS TUCLMILIMHBI, MTOATOTOBKH K MPAKTUYECKUM 3aHATUSM U K KOHTPOJBHOH padoTe.
Croma ’ke€ OTHOCATCS M CaMOCTOSITEIbHOE VYIIyOJEHHOE U3yYeHHEe TeM IUCLIUIIUHBI.
CamocrosiTenpHast paboTa MpeACTaBisieT COOOH MOCTOSHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTENLHOTO MPOLIECCa U HOCHT UCCIIEAOBATENBCKUN XapakTep, YTO MOCIYKUT B OyAyLIeM
OCHOBAaHMEM JUIi HAIMMCAHUS BBINYCKHOW KBAJIN(UKALMOHHOW padoThl, NPaKTHYECKOTO
NPUMEHEHHS MTOJYYCHHBIX 3HAHHUH.

Opranuzanysi caMOCTOSTENbHONH paboThl OOYHAIOLINXCSl OPUEHTUPYETCSl Ha aKTHUBHBIC
METOABI OBJIA/ICHHS 3HAHUSMH, PA3BUTHE TBOPUYECKHX CIOCOOHOCTEH, Mepexoa OT MOTOYHOTO K
UHIMBUAYATU3UPOBAHHOMY OOYYEHHIO, C yUETOM NOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

IIpaBunbHast OpraHU3alUsl CAMOCTOATEIBHBIX YYEOHBIX 3aHATUH, UX CHCTEMATHYHOCTD,
nenecooOpasHoe MIaHupoBaHHe padoyuero BPEMEHHU MO3BOJISIET CTYASHTAM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHHH M CHCTEMATH3allMd NPHOOPETAEMBbIX 3HAHHM, OOECreYnBaTh BBICOKHIA
yPOBEHb  yCIIEBAEMOCTH B  MEpUON  OOYYEeHHMs, TOJYYUTb  HABBIKM  IOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

ITonroroka k 1abOPaTOPHOMY 3aHSTHIO BKIFOUAET, KpOME NMPOPabOTKH KOHCIEKTa H
NPE3CHTALNH JIEKLIUH, TIOUCK JINTEPATYPhl (110 PEKOMEHAOBAHHBIM CITCKAM M CAMOCTOSITEIIBHO),
MOATOTOBKY 3aroTOBOK J/JISi BBICTYIUICHHH IO BONPOCAM, BBIHOCHUMBIM Ui OOCYXKAEHHS IIO
KOHKpeTHOW TeMe. Takue 3aroToBKM MOIYT BKJIOYATh LUTAThI, (DAKThl, COMOCTABICHHE
pa3NuYHBIX NO3ULMH, coOcTBeHHbIe MbICTU. Eciam mpobnema 3amHTEepecoBana o0y4aroimerocs,
OH MOJKET IMOATOTOBUTH pedepar U BBICTYIIUTh C HUM Ha MPAaKTHYECKOM 3aHATHH. JlabopaTtopHoe
3aHATHE — 3TO, NPEXKIE BCEro, AUCKyCCHs, OOCYKAeHHe KOHKPETHOH CUTYyalUH, TO €CThb
NpearnojaraeT yMeHHe BHUMATEJIbHO CIYIIATh YJIEHOB MaJiOH IPYIIIBI M MOAEPATopa, a TaKkKe
CTapaThbCs BBICKA3aTh CBOE MHEHHUE, BBICKA3bIBATH COOCTBEHHBIC UACH U TPEIIOKEHHS, YTOUHSITh
U 33/1aBaTh BOIIPOCHI KOJUIETaM Mo 00CYKAECHHUIO.

IIpu mnonroroBke K KOHTpOJbHOU padore (pyOekHON arrecTanuu) OOYYarOUIUICs
IOJDKEH TOBTOPSITH MPOMIEHHBIN MaTepHall B CTPOTOM COOTBETCTBUU C YU€OHOH MPOrpamMMOoH,
UCTIOJNB3Ysl KOHCIEKT JIEKUUH W JIUTEPaTypy, PEKOMEHIOBAaHHYIO TmpenonasatesneM. Ilpu
HEOOXOIMMOCTH MOXKHO OOpaTUTBbCA 32 KOHCYJbTALME W METOAMYECKOH MOMOIIBI0 K
MPETOIaBATEIO.

CamocrosTenpHast padoTa peanu3yercs:

— HEMOCPEACTBEHHO B TNPOIECCe AayOUTOPHbIX 3aHATHH — Ha  JIEKIUSX,
1ab0paTOPHBIX 3AHSTHSIX,

— B KOHTAKT€ C MPETOAaBaTeieM BHE PAMOK PACIUCAHHs — HAa KOHCYJBTALUSAX I10
y4eOHBIM BONPOCAM, B XOZ€ TBOPYECKUX KOHTAKTOB, NMPH JIMKBUIALUH 330JDKEHHOCTEH, MPHU
BBITIOJIHEHUHN MHANBHAYAJIbHBIX 3aJaHUN U T.J.

- B Oubnmoreke, foMa, Ha Kadenpe NpH BBIMOJHEHUH OOYHArOIINMCS Y4eOHBIX U
NPAaKTUYECKHX 3a/1a4.

Bugaer CPC u kpurepun o1ieHOK

(no bammpHO-peiTuHroBoi cucteme I THTY, CPC onennBaercs B 15 6annos)

1. Jloknan ¢ mpeseHTauuein



2. ITonroroBka k 1abOPaTOPHBIM 3aHIATUIM

Tembl st caMOCTOATENBHON paboOThl MPOMKCAaHBl B paboyeil mporpaMMe AUCLUTUIIHHBL
D¢ deKTUBHBIM CPEACTBOM OCYIIECTBJICHHS O0YYAIOIUMCS CAMOCTOSITENIbHON PabOThI SIBIISIETCSI
3JIEKTPOHHAS MH(OPMAIIIOHHO-00pa3oBaTeNibHasl Cpela YHUBEPCUTETA, KOTopas obecreunBaeT
JOCTYI K y4eOHBIM IulaHaM, pabo4YMM MporpaMMaM AUCLUIUIMH (MOXyJiei), 1adopaTOpHBIX, K
U3IaHMSM JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.






