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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 CIICHUAJIBHBIX
AUCOUIIIIMH AOJ1 HTOATIOTOBKHU 6aKanaBp0B 10 HaHpaBHeHI/IIO ((HH(bOKOMMYHI/IKaL[I/IOHHbIe
TCXHOJIOTUHU U CUCTCMBI CBA3HU». L[e.]'IbI'O HpeHOHaBaHI/Iﬂ AUCLIUTTIIINHBI ((CeTI/I CBA3U U CUCTCMBI
KOMMYTaL[I/II/I» SABJIACTCA I/ISYI'IGHI/IG HpI/IHLII/Il'IOB HOCTpOGHI/Iﬂ nu (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 CUCTCMEBI KOMMYTaL[I/II/I»
AByseTcss (OPMHUPOBAHWE 3HAHWH, HABBIKOB M YMEHHH, TIO3BOJIIOLINE CAMOCTOSTEIBHO
HpOBOI[I/ITb aHaJIN3 I/IH(bOpMaL[I/IOHHbIX HpOL[eCCOB B CCTAX CBA3HU C KOMMYTaHHeﬁ KaHaJIOB U
IMIaK€TOB, 3HAaThb HpeI[’bﬂB.]'IerMbIe K CeTiaAM CBsi3U Tpe6OBaHI/I$Ij I/ICHOJ'Ib?:yeMbIe Ha CE€TAX
HH(l)OKOMMYHI/IKaL[I/IOHHbIe TCXHOJIOTHUH, CUCTCMbI CUT'HAJIU3aIlluH, H}’MepaI_II/II/Ij CI/IHXpOHI/ISaLII/II/I,
METO/IbI AHAJIM3a U CUHTE3a CETEH CBSI3H.

2. MecT0 MMCHMILIHHBI B CTPYKTYpe 00pa30BaTeIbHO IPOrpaMMbl
JlucuumianHa OTHOCUTCS K AMCLUIUIMHAM d4acTd, (QopMupyeMoil y4dacTHHKaMHU
00pa3oBaTeNbHBIX OTHOMLIEHHH MporpamMMbl OakajlaBpuiaTa C IPHCBOCHHEM KBANIU(UKALINU

«bakanaBp» mo HampasieHuro noaroToBku 11.03.02 MHPOKOMMYHHKAILIHOHHBIE TEXHOJOTHH H

CHCTCMBI CBsA3U.

3. IlepeyeHb IIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO AUCHUILIHHE

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

Taomuua 1

Koa o ®10C

HNHaukaTopbl 10CTHKEHUSA

ILnannpyemsie
pe3yabTaTrbl 00y4YeHHUs] MO
aucuuniuge (3YB)

Ipodeccuonanbubie

IK-1 Crniocoben k
Pa3sBUTUIO
KOMMYTaL[I/IOHHbIX
MOZICHCTEM U CETEBBIX
wiaropm, ceTeli nepenadn
JAaHHBIX, TpaHCl'IOpTHbIX
ceTel U ceTei
paaMomoCTya,
CHYTHI/IKOBBIX CUCTEM CBS3U

K-1.1 IIpumensier npUHLMIBI
NOCTpOeHUsI ¥ pabOThI CeTel CBSI3U U
MIPOTOKOJIOB CHTHAJIM3ALINH, CTAHIAPThI
KauecTBa Nepenayun JaHHbIX, IoJIoca U
BHJICO, PHMEHSIEMbBIX B OpTaHU3aLIN
CBsI3H, 3aKOHONATENBCTBO Poccuiickoi
Deneparmu B 001aCTH CBSI3H,
NPUHLIMITBI PAOOTHI U APXUTEKTYPY
Pa3TMYHBIX T€OMH()OPMALIMOHHBIX
CHCTEM C UCTIOJIb30BAHUEM
COBPEMEHHBIX LI(PPOBBIX
HHCTPYMEHTOB,;

ITK-1.2 AHanusupyer CTaTUCTUKY
OCHOBHBIX IMOKa3aTenei 3(pPeKTHBHOCTH
PaIMOCHUCTEM U CHCTEM Tepeain
JaHHBIX, pa3padaTbIBAET MEPOIIPUSTHS
IO UX TIOIEPKAHIIO Ha TpedyeMoM
YPOBHE, BBIITOJIHSIET PACYET MPOITYCKHOMN

3HATDb: PUHLIUIIBI
MOCTpOEHHsI ¥ pabOThI ceTeit
CBSI3U U IPOTOKOJIOB
CHTHAJIM3ALIH, CTAHAAPTHI
KauecTBa Nepenayn JaHHbIX,
roJioca U BHIEO,
MPUMEHSIEMbIX B OpraHH3aLUH
CETH OpPraHH3aLH CBSI3H,
BO3MO)KHOCTH MHTEpPHET-
PECypPCOB M IMPOrPaMMHBIX
MPOIYKTOB MPH PELICHHN
npo(heCCHOHAITBHBIX 3a1a4
YMern: aHATU3UPOBATH
CTaTHCTUKY OCHOBHBIX
nokazareneii 3pdexTuBHOCTH
PaaANOCHUCTEM U CUCTEM
nepeadu JaHHbIX,
NPUMEHSITD B




crocoOHOCTH ceTeil ¢ MpUMEHEHnEM
COBPEMEHHBIX LIH(PPOBBIX
UHCTPYMEHTOB

MK-1.3

PazpabatbiBaeT cXeMbl OpraHu3anuu
CBSI3M U MHTETPAL[MH HOBBIX CETEBBIX
3JIEMEHTOB, TIOCTPOSHHS U
pacIiupeHust KOMMYTALHOHHOM
MOACUCTEMBI U CETEBBIX MIaThOPM,
paboToil Ha KOMMYTALMOHHOM
obopynoBaHUH MO 00ECTIEYSHHIO
peanu3aiuu yCiyr, pa3BepThIBAHUIO
000pynOBaHUS CEPBUCHBIX
miatdopm, 060pPyAOBaHHST HOBBIX
TEXHOJIOTUH HA CETH, BHITOJHEHHUIO
IUIAHOB 10 PACLIMPEHHIO
CYLIECTBYIOIIEro 00OpyAOBaHUS
CEeTeBBIX TIAT(POPM M HOBBIX
TEXHOJIOTUH, MOACTUPYET CCTH B
COBPEMEHHBIX BUPTYAJIbHBIX CPEAAX U
IUGpPOBBIX HHCTPYMEHTAX AT
MPOCKTUPOBAHUA U MOACTIUPOBAHUA
ceTer

00pazoBaTeIbHOM IpoLecce
Taxve {poBbIe
VHCTPYMEHTHI KaK pabouas
cpena Eve-ng, amymarop
GNS3, xanekymsarop [Pv4-
anpecos, Google Classroom,
Prezi, Discord

Baanernb: HaBbIKaMU
pa3paboTKu cxem
OpraHU3alUu CBSA3U U
HWHTETPAL HOBBIX CETEBBIX
3JIEMEHTOB, TOCTPOEHUS U
pacImnpeHust
KOMMYTalMOHHON
MOACUCTEMBI U CETEBBIX
mwiatdopm, paboToii Ha
KOMMYTAlHOHHOM
000pyIOBaHUH TIO
o0ecrnevyeHnIo pean3aum
YCJIyT, HAaBBIKAMH ITOUCKA
UH(POPMALIUN TTOCPEACTBOM
UHTEPHET-PECYPCOB,
HaBBIKAMH MOJISJTUPOBAHMUS
CCTH B COBPEMCHHBIX
BUPTYAJIBHBIX CPEAax U
IUGPOBHIX HHCTPYMEHTAX AT
NPOCKTUPOBAHKUS U
MOJEIUPOBAaHUS CETEH,
HaBBIKAMH ITOCTPOCHHUS CCTH
NPH IOMOLIH SMYJITOPA
GNS3, HaBbIkamMu pacueTta
MACKH CETH C MTOMOLIBIO
kanpkysarop IPv4-agpecos,
HABBIKAMU 0OMCHA
nHpOPMALCH C TIOMOIIBIO
Google-10kyMEHTOB 1
Discord, HaBbikamMu co31aHMs
HNpE3eHTalUN OCPEACTBOM
cepsuca Prezi




4. O0beM qUCHMIJIMHBI U BU/IbI YU€0HOI1 padoThI

Tabomua 2
Bcero CemecTpbl CemecTpbl CemecTpbl
Bua yuedHoii paboThi yacos/3a4.e. 00O 300 0390

0®0 300 0300 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
IIpakTnyeckas 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 () opyeue 8UObI
CamMocmosimeibHoil pabomol.
[Monroroska 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
[ToxroroBka k 3a4eTy 18/0,5 36/1,0 18/0,5 18/0,5 - 36/1,0 - 18/0,5 -
IToAroToBKa K 3K3aMeHy 24/0,7 | 36/1,0 18/0,5 - 24/0,7 - 36/1,0 - 18/0,5

3aqeT/ 3adeT/ saqer/
Bun orueTtHoCcTH sesaen | scsaer - 3ager | SK3aMeH 3a49eT SK3aMEH 3a4er 5K3aMEH
Ob6mas BCEI'O B uacax 288 288 288 144 144 144 144 144 144
Tpyaoemkocts | BCEI'O B 3au. 8,0 8,0 8,0 4,0 4,0 40 40 40 40
AUCHUTLTHHBI € TMHHUIAX




5. Coaep:xkaHue TUCHUTIIHAHBI

5.1. Pa3aeiibl AUCHUNJIMHLI 1 BUABI 3AHATHH

Taosmna 3
Ne HaumeHoBaHue pazaena Jlexcu. 3an. J1a6.3an. Bcero uacos
JAChI JAChI
n/n JAUCLHILIHHDI
000 300 0300 00 300 0390 020 300 0390
OCHOBBI IOCTPOEHUST U(PPOBBIX CHCTEM
1 | koMMyTauuu U CeTel CBSI3U U CUCTEM 12 3 12 - -
CUTHAJIN3ALUHA
2 | IIporokoner UuTEpHET 4 10 2 8
TexHonoruu cerei CBSI3U C
3 | kOMMyTanuei NakeToB U Ka4eCTBO 12 3 12
o0CTy KUBaHUS
[IpuHLMIBEI TOCTPOCHUSA U
4 (YHKIIUOHUPOBAHUS MYJIbTHCEPBUCHBIX 16 4 15
CeTeH CBSI3H C UCIOJIb30BAHUEM
koHuenmu NGN
5 CucreMsbl CUTHAJIM3ALHMU B 16 4 5
MYJIBTUCEPBHUCHBIX CETSIX CBSI3U
HTOTO 66 16 60 66 16 66 132 32 116




5.2. JlekKIHOHHBIE 3aHATHSA

Taonuua 4

n/n

HaumeHoBaHue pazaena
JUCHHUIIIMHbI

Coaep:kanue pa3zaena

OCHOBBI TOCTPOEHUS
U POBBIX CHCTEM
KOMMYTAalLMH U CETeH
CBSI3U U CUCTEM
CUTHAJIM3ALIUN

Jlexuus Nel. ITpuHIMITBI HOCTpOeHUsT UG POBOH TenehOHHON
cetu. Lludposrie cetn ¢ naterpauueii ciuy:x0 (LICHUC)

Jlexnmst Ne2. Curnanuzanusi B 1 POBBIX TeNe(OHHBIX CETAX
u [ICHUC. Iudposas abonenrckas curHammzanus Nel (ITAC
Nel) u cucrema oOmekananpHOH curHammzauuun Ne7 (OKC
Ne7)

Jexumst Ne3. TIpuHUMITBI TOCTPOCHHS LU(PPOBBIX CHUCTEM
KOMMyTauuu. llocTpoeHne mpoCTPaHCTBEHHBIX, BPEMEHHBIX
U TPOCTPAHCTBEHHO-BPEMEHHBIX KOMMYTATOPOB LU(POBBIX
kaHaoB. llocTpoeHne KOMMYTALMOHHOTO MO LU(PPOBOH
ATC

IIporoxoner MHTEpHET

Jexumst Ne4. OOmume mMOJOXKEHUS. TAJOHHAs MOZEINb
B3aUMOZENCTBUST OTKPBIThIX cucTteM. IIpoTokon ymnpasieHus
nepeaaueii TCP. Ilporokonmst UDP u ICMP. MexcereBbie
npoTokoJibl [Pv.4 u IPv.6. IIpOTOKOJIBI HUXKHETO YPOBHS

Jexmmst NeS. OOmme monoxenus. Appecauusi B IP-cersix.
Hepapxuueckas cucreMa numeH B IP-ceTsix

TexHOI0rum CeTel CBSI3U C
KOMMYTalHell NakeTOB U
Ka4eCTBO OOCITy KIBAHUS

Jlexuus Ne6. Texnomnorusi Frame Relay. Texunomorus ATM.
O6mue nonoxxerns u kanpsl Ethernet. YposeHs ynpasneHus
JoruueckuM KkaHaioMm. HMukancymsauums naHHeix B Ethernet
kanp u Tomonorust Ethernet. Pexxumbr paboTel. Anpecarnust B
JIOKaJIbHBIX CeTsIX U KOMMYTaTOpPBL IIpoTtokomn
NOKPBIBAIOIIETO JIepeBa. BupTyaapHble JJOKAJIbHBIE CETH

Jlexuus Ne7. Ha3sHaueHue BUPTyaJbHBIX ceTeil. Ycayra VPN
C VyAaleHHBIM JOCTynoM. BayTtpukopnopatusHas VPN.
Me:xxoprnopaTuBHas CeThb VPN. Yenyra VPN
«xuentcepeep». OO0mme ceemenmss o6 MPLS. Ilpunanmn
KOMMYTalUUHU.  DJIeMeHTbl  apxurektypbl.  llocTpoenue
KOMMYTHPYEMOIr'0 Mappyra no nporokoiay LDP

Jekuusa Ne. Tepmunaner VoIP. Meroagel KOnupoOBaHUsA
pedeBoii mHpopmanmu. IIpoTokonm mepenayn B peasbHOM
BpemeHu (RTP). IIporokon ynpasnenust RTCP (RTP Control
Protocol). Ilokasarenu kauectBa IPrenedponun. Orenka
kagectBa [P-teneponun mo mkane MOS. OGecrneuenne
kagectBa IPreneponmn ©Ha Oaze mportokora RSVP.
Obecnieuenne  kawectBa  [P-tenmedponmu  Ha  Oase
muddepeHpoBaHHOro obcnykuBanus. PacueT mokasareneit
Ka4decTBa O0CITy KUBAHUS

ITpuHIMIIBI TOCTPOEHUS U
(yHKIHOHUPOBAHUS
MYJBTHCEPBHCHBIX CeTel
CBSI3U C MCITOJIb30BAHUEM
xoHuenuuu NGN

Jlexmust NeO. OcHoBHBIE MOJIOKEHMS.
HNHapokoMMyHHUKAITMOHHBIE YCIYTH W HOBbIE TPeOOBaHUS K
ceTsiM cBs3u. bazosble mosoxkeHust koHuenuuu NGN.
PernonanbHble W MarucCTpaibHbIE MYJIbTUCEPBUCHBIE CETH
cBs13u. CHCTEMBI YIPABICHUS] MYJIbTUCEPBUCHBIMH CETIMHU




Jexmmst  NelO. Iloctpoenme cereii NGN Ha 0Oase
MIPOrPaMMHBIX KOMMYTaTOPOB. Bzaumonelicteue
curHammzaunii B NGN. Cuenapum mnepexoma ot TPOII x
NGN. @yHk1MoHaIbHAs CXeMa NPOrpaMMHOI0 KOMMYyTaTopa

Jexuusa Nell. Apxutextypa IMS. CueHapuu ycTaHOBIIEHUS
ceccuil. Peammszamms IMS. Apxutexktypa 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 pexomenpauuu H.323

Jexmmss Nel3. Crpykrypa mporokomna u cooOmenusi SIP.
Cuenapuili ycTaHOBNeHHs] coennHeHus. Popmar cooOIneHni

SIP. Bpemennass pauarpamMma TMpolecca YCTaHOBJICHHS
COEJIMHEHUs
5 Jexuus Nel4. Apxurexktypa nportokosoB SIGTRAN.
) TpancnopTHbIfi TpOTOKON C yrpasiaeHueM notokamu SCTP.
IIpotokoner apmanraumu SIGTRAN. Ilporokon M3UA.
IIporokon SUA. IlIporokon M2UA. Ilporokon M2PA.
IIpotrokon IUA. Pas3Butue nNpPOTOKOJOB  YIIpaBlIEHUs
LI03aMH W OCHOBHble  ompeneneHus.  Konuenuus
nporokona. ITopsnok ycTaHOBIEHUS COEMHEHUS depe3 CeTh
NGN, ynpasnseMyo nNporpaMMHBIM KOMMYTaTOpOM
5.3. JlaGopaTopHbIe 3aHATHSA
TaOnuua S
Ne | HaumeHoBaHme pa3aea
HanmeHoBaHue 1a00paTOpHBIX padoT
n/n AMCUUTINHBI
OCHOBBI IOCTPOEHUS Pa3nenxa xabens mox coorBeTcTBYIOIMA cTanaapT. [Ipsimoit
U POBBIX CUCTEM nopsinok ooxknma. Kpocc-1MHKOBBIH (TIEpeKpecTHBII)
1 | KOMMyTalUMH U ceTeit nopsiiok oOkuMa BUTOH mapsl. O0KUM CETEBOM PO3ETKH.
CBSI3U U CUCTEM TectupoBaHue ceTeBbIX KaOeneH.
CUTHAJIU3ALUN ITpoknanka kabenb-kaHana. [Ipasuia 1 mpuHUMIBEI paOOTHL
ITocTpoeHue cocTaBHOM ceTH ¢ OeCKIIacCOBON aapecauneit
2 | IIpotokonsl MuTEpHET -
IToctpoenue mapmpyrusupyemon IP-cetu
HccnenoBaHue MpOMyCKHOH  CIIOCOOHOCTH  JIOKAJIBHBIX
KOMITBIOTEPHBIX CETEH C Pa3JIMYHON JOTHYECKOU CTPYKTYpPOH
. Wannmanuzanys  KOMMYHUKAalLMOHHBIX — YCTPOHCTB B
TexHomoruu ceren CBsizu ¢
. KOMITBIOTEPHBIX CETAX
3 | xoMMmyTaLuel NaKeToB U -
Cosnmanue cetm m3 ayx IIK B mporpammax Cisco Parket
Ka4eCTBO OOCIy KIBAHUS
Tracer u Netemul
Mertonnka pacdera KOHPHUrypanuu CXeMbl JIOKATBHOW CETH
Ethernet. Pacuer PDV u PVV
MopnenupoBaHue CceTH C TOMOJIOTHEH 3Be3na Ha Oase
KOHIIEHTPaTopa 1 Ha 0a3e KOMMyTaTopa
IIpuHLUIEl TOCTPOECHUS U
Kongurypuposanue u MOHUTOPUHT BUPTYaJbHbIX
(b yHKIHOHHPOBAHUS .
. | KOMIBIOTEPHBIX ceTel
4 | MyJbTHUCEPBUCHBIX CETel

CBSI3U C UCIIOJNL30BAHUEM
kounenuu NGN

Craruyeckas MapuipyTH3aLus

JuHaMmudeckass MapuipyTuzaimss Ha nportokonax RIP wu
EIGRP




5.4. IIpakTHnyecKkue (CeMHHAPCKHE) 3AHSITHS: HET

6. CamocrosiTesibHasi pad0Ta CTYICHTOB 10 IUCHHUILIHHE

6.1. Tembl AOKJIAA0B CTYI€HTOB:
4 cemecTp
Passutue cereli cBs3U.
. DTajoHHAas MOJleNlb B3aUMOAENHCTBUS OTKPBIThIX cucteM OSL
. OpraHuzanuu CTaHIAPTU3ALUU B O0IACTH TEIEKOMMYHHKAIIHH,
. JINHUY CBS3M HA OCHOBE CUMMETPHYHBIX KaOeseH.
. JINHUY CBSI3M HA OCHOBE KOAKCHAJIbHBIX KaOeel.
. JINHUM CBSA3M HA OCHOBE BOJIOKOHHO-ONTHYECKUX KaOeneH.
. UCTOYHUKY ONTUYECKOTO U3Jy4YeHUs!: JIa3ephl, CBETOAUOBI U TIP.
. ®OTONPHUEMHHUKHU.
9. OnTuyeckre KOMIIOHEHTBHI.
10. CrpykrypupoBaHHble KabenbHble cucTeMbl SCS.
11. TIpeoOpa3zoBaHue aHAJIOTOBBIX CUTHAJIOB B Li()poBbie U oOpatHo: AT u ITAIT
12. AnroputmMbl HU3KOCKOPOCTHOI Nepeaayun peueBbIX CUTHAJIOB.
13. KognpoBaHue AUCKPETHBIX COOOIIEHUH.
14. IloMexoyCTOMYMBBIE KOJBIL.
15. CemeiictBo nporokonos HDLC.
16. Bunbl MORyIsIIUM U MAHUITYJIALIUH.
17. Metoap! pa3aesaeHus: KaHaJIOB.
18. MeTonbl MHOKE€CTBEHHOT'O TOCTYIIA.
19. Mogembr: klacCU(pUKALIUS, BUABI, HA3HAYCHUE.
20. Cranpaptel RS-232, V.24 u V.25.
21. O630p MHUPOBOTO M POCCUICKOTO PHIHKOB MPOGECCHOHABHBIX U MOTPEOUTENbCKIX
MOJEMOB.
22. CpaBHUTENbHBIIN aHAIN3 MOIEMHBIX TEXHOJIOTHH.
23. JIuHeiHOe KOAMPOBAHUE U TEXHOJOTHH HUPPOBBIX a0OHEHTCKHX JUHUHA XDSL.
Cranmapt G.992 .2 (G lite).
24. AcummerpuuHble UQpoBeie adoHeHTcKue Tuann ADSL.
25. Cetu c KOMMyTalMell KaHAJIOB.
26. BzanmoyssizanHas ceTb cBsa3u Poccun.
27. Hymepaimst aOOHEHTCKHX JIMHUHA Ha TeaeQOHHON ceTr 00IIero moib30BaHuUs.
28. OCHOBHBIE TIOHATHUS TEOPUH TeNeTpaduka.
29. IlocTpoeHre KOMMYTALIMOHHBIX TOJIeH aBTOMATHYECKUX TeJle() OHHBIX CTAHIIUH.
30. IToctpoenune koMmmyTaoHHbIX roneit mugposbix ATC.
31. Cuctembl CUTHATU3AUHN B TeJIE()OHHBIX CETAX.
32. YCTpOHCTBO M MPUHLMIT ASHCTBUS aHAJIOTOBBIX U HU(PPOBBIX TeIe(HOHHBIX
aImnapaTos.
33. Cuctema curHanmuzarmu Ne7 (SS7).
34. Tpansut SS7 no IP-cersam.
35. KoHBEepTOpPEI CUTHATTU3ALIHH.
36. OcobeHHOCTH PacpPOCTPAHEHHS PATHOBOIIH PA3IMYHBIX THAMA30HOB.
37. AHTEHHBL.
38. PaguopeneiHble CUCTEMBI IEpeNadu.
39. Becnposonubie adonenrckue muuun (Radio in Local Loop).
40. CucteMbl CITyTHUKOBOM CBS3H.
41. HuzkoopOuTasbHbIE CITy THUKOBBIE CHCTEMBI.
42. HenocpencTBeHHOe TeneBu3noHHoe Bemanue ¢ MC3.
43. I'nobanbuble cuctemsl onpenenerus koopauHat GPS u I'JIOHACC.

00 ~1 Oy L B WIN



44. Craupaptsl Tenesunernst PAL, SECAM, NTSC.

45. Iudposoe TeneBUACHHE.

46. Tenesunenue BbicOkon yetkoctu HDTV.

47. CTaHAapThI CXKaTHUs BUAEOCUTHAJIOB.

48. CoTOBBIE CHCTEMBbI TOABUKHOMN CBA3H.

49. Cranpapt GSM.

50. Crannapr CDMA.

51. Cuctemsl MEPCOHANBHOTO PAIUOBBI30BA (TIEHKHHT).
52. TpaHKUHIOBBIE CUCTEMBI CBSI3H.

53. Cucrembl OecipOBOAHBIX TENE(POHOB.

54. Cetu ¢ KOMMyTaLlel NAKETOB.

55. Cetu X .25.

56. Cetu Frame Relay.

57. Ludpposeie cetn uaTErpasnbHoro odciyxkusanus ISDN.
58. Cuctemsl nepeaauu miesnoxpoHHoi nepapxuu PDH.
59. Cuctemsbl nepenaun CUHXpOHHOMN uepapxuu SDH.
60. Cetp ynpasnenuss TMN.

61. UnTepetic G.703.

62. TexHonorus aCHHXPOHHOTO pexkuma foctaBku ATM.
63. DOmynsnus jgokanbHbIX cereid (ATM LANE).

64. ATM-koMmyTanusl.

65. UnTepdeiicet ATM.

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

69. Fast Ethernet.

70. Gigabit Ethernet.

71. BecnpoBonusbie nokajbhable ceTr (Wireless LAN).

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

Crek npotokosio TCP/IP.

Anpecanus IP.

Mexann3m Macok B cetsax IP.
Ocobennoctu IPvo.

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

A ol o e

ITpoTtokome! npukianHoro yposas creka TCP/IP.
. CtaHOapThl 3JE€KTPOHHOM MOYTHI.

—_ —
— O

. AI3b1k runeprexcroBon pasmerku HTML.

. World Wide Web.

. IIpotokons! ynpasierus: cerbto SNMP u CMIP.

. Craamapt RMON.

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

e Yy S
N O BN

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

. IIpotokon pesepBupoBanus pecypcoB RSVP B IP cersix.

. ITIporokonsl nepenauu tpaduka peanbuoro sBpemenu RTP u RTCP B IP cetsix.
. TexHomornn kOMMyTaluu 3 ypOBHS.

N = =
O O &0



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.

. Obecnieuenune nadopmarronnoit 0esonacHoctu B IP cersix.
22.

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

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

Paszsutue cereii ISDN B Poccuu.

Paszsutue cereii Frame Relay B Poccun.

Paszsutue cereit ATM B Poccun.

Passutue cereii IP B Poccun.

OO0mas xapakTepucTika ctekos cereBbix nmporokonos OSI; TCP/IP; IPX/SPX;
NetBIOS/SMB.

@DyHKUNOHATBHOE HA3HAYEHNE OCHOBHBIX BHJIOB CETEBOIO OOOPYIOBAHUSI.
ObopynoBanue st gnocryna k cersim. Jloctyn k MHTEpHET. MYyNBTUILIEKCOPHI
noctynma DSLAM.

Crpyxrypa crangapros IEEE 802.1 - 802.5.

ITporokon LLC ypoBHs ynpaBieHUsl JOTHYECKUM KaHAJIOM.

IIpoTokob! yrpaBiaeHHst KauecTBOM OOCITy»KMBAaHUS B JIOKAJIBHBIX ceTsix 802.1 p/q.
IIpoTokoJb! fOCTYNA K TEPPUTOPUATIBHBIM CETSIM IO BbIEJIeHHbIM JTHHUAM SLIP,
nporokoa PPP u MLPPP.

ITporokomnel MexcereBoro B3aumozencTaus creka Novell: IPX, SPX.
ITpoToKONBI yCKOPEHHON MapIpyTU3alun. TEeXHOJOTUs MapIIPYTU3ALMHU IO METKaM
MPLS.

ITpoTOKOIIBI MPUKIIATHOTO YPOBHS, UCIIOJIb3YeMble IPH KOH(PUTYPUPOBAHUH
obopynosanusi: TFTP, telnet, BOOTP.

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

KabenbHble MOTIEMBI.

. TexHomorun MyapTUIIIEKCUPOBaHUs 1O AnuHe BoiTHEI WDM u DWDM.
42.

HnrennexryanpHble cetn IN.

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

Cny>x0a kopoTkux coobmmennit SMS.

ITepenaua paxkcummnbHbIX coobmenuii mo IP-cersim (FolP).

CewmeiicTBo crangaptos H.323.

TexHonornu GECIIPOBOIHOTO BHICOKOCKOPOCTHOTO PacpeaeIeHUs
MyJbTHMeINHHON nHpopMan MMDS, LMDS u MVDS.

HHTeNnNeKTya bHble aHTEHHBL.

TexHomorus BUPTyaabHBIX 4YaCTHBIX ceTell VPN.

TexHOMOrHHM BEICOKOCKOPOCTHOMN MAKETHOM Mepeaayvn JaHHbBIX 10 OeCIpOBOIHBIM
(COTOBBIM) CETsIM.

IIpoTokona ycTraHoBIeHUs ceaHcoB MysibTuMenuitHol cesizu SIP (Session Initiation
Protocol).

Cranpaprt V.92

Cranpapt V.44.

AHTEHHBI € yIpaBJsieMOl AuarpaMMoN HanpaBJIEHHOCTH.

Cornamenwust mo yposHto obciyxusanus (SLA) ¢ oneparopom ceTu. YnpasieHne
ypOBHEM OOCITYKUBAHUSI.

CompactPCIL.

Cucremsl moanepsxku nonb3osateneil (CRM).



58

61

6.2.

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

JIssmOna-koMMyTanus.
Texuonorus WDMA.

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

Texuonorua CORBA.

Texnonorust Dynamic Synchronous Transfer Mode (DTM).

DXOKOMIIeHCaLH.

IIpyHUUOBI 3€KTPOHHON KOMMEPLIUH.

Cucremsl ynpaBienus ceteBbiMu deMenTamu (EMS).
®DakcumuibHas cBs3b. Ctanaaptel. TecTupoBaHue.
Homamnne ceru. Pazsurue crannapra HomePNA.
Uenoseko-matmnHHbIe nHTEpdeiicer (HMI).
CrnyxObl MTHOBEHHBIX COOOILEHHMIA.

Yciyru HHTEIUIEKTYaIbHBIX CETeH U MX CO3IaHUE.
Hnrerpanus IP u IN.

besonacHocTs B MHTEpHET.

WHTpaHeT u BUPTyaJbHbIEC YaCTHBIE CETH.
I'oponckue cetu MAN.

IIpumenenue BosokoHHbIX yeunuteneil B BOJIC.
ABTOMAaTHU3UPOBAHHBIE CHCTEMBI PACUETOB.

Tema ny1s1 KypCOBBIX IPOEKTOB CTYACHTOB

IIpumepHas TemMaTHKa KypCOBBIX IPOEKTOB

1. Pacuér obopynoBaHus MyJIbTUCEPBUCHBIX CETEH CBS3U Ha OCHOBe KoHUenmu NGN.

2. Pacuer TpaHCHOPTHOIO pecypca MOACUCTEMBl MYJBTHUMEIUIHON

MYJIBTUCEPBUCHON CETH CBS3U.

csisu IMS

3. Pacder npomyCKHO# CITOCOOHOCTH HLITIO30B OCTYIIA MYJIBTHCEPBUCHOM CETH CBSI3H.

YuyeOHO-MeTOAHYECKOE 0O0ecneyeHHe AJIsl CAMOCTOSITEJIbHOH padoThI CTY1eHTOB:

I

Bunokypos B.M. CeTn cBA3M M CUCTEMBI KOMMYTAaLMU [ DJIEKTPOHHBIN pecypc|:

yueOHoe mocobue/ BunHokypo B.M. - DiekTpoH. TeKCTOBble naHHbIe. - Tomck: Tomckwmii

rOCyapCTBEHHBIM YHUBEPCUTET CUCTEM YNPAaBJICHHS U paguodyekTponuku, 2018. - 304 c. -

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

2.

7.

Ixanapanue O.A. Meroauyeckue yka3aHUs K BBITIOJHEHHUIO KypCOBOTO MPOEKTa
no nucturuiae «Ceru cesi3uy». I'posnsiil, [ITHTY, 2017. - 25 ¢.

OueHo4vHbIE CpeacTBa

7.1. Bonipocsl K py0eKHBbIM aTTeCTANUIM

OPO 7 cemecTp
K 1-oii pybeorcnoii ammecmayuu:

1. TlpuHUOMIBI TOCTpOeHHs UG POBOI TeNEPOHHON CETH.
2. CurnHanuzanus B TeJIe(pOHHBIX CETSIX.

3. IlpuHUMOBI OpraHu3anuy UU(PPOBBIX CETEH C MHTErPAJbHBIM OOCIYKHBAHHEM.

OCHOBHBIE MTOJIOKEHHS U CHUT'HAJIN3allus.

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



I1.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.
29.
30.
31

ba3oBblii 1 NEPBUYHBINA JOCTYIIBI CETH.

[IpuHUMTBI OpraHu3anuy UUQPOBBIX CETEH C HMHTErPAJIbHBIM OOCIYKHBAHHUEM.
Anpecaius U CTEKH IPOTOKOJIOB KaHasoB B u D.

[Ipuammnel  mocTpoeHuss wUQPOBBIX cucTteM KommyTtaumu. [loctpoenue
MPOCTPAHCTBEHHBIX KOMMYTAaTOPOB IIH(PPOBBIX KAHAJIOB.

[Ipuammner  mocTpoeHuss wUQPOBBIX cucTteM KommyTtaumu. [loctpoenue
BPEMEHHBIX KOMMYTaTOPOB LIH(PPOBBIX KAHAJIOB.

[Ipuammnel  mocTpoeHuss wUPPOBBIX cucTeM KommyTtaumu. [loctpoenue
NPOCTPAHCTBEHHO-BPEMEHHBIX KOMMYTAaTOPOB [H(PPOBBIX KAHAJIOB.

IToctpoenue koMmmyTarroHHOTro noJist nugposoit ATC.

. Curnanuzanmsi, accOUMUpOBaHHas ¢ kaHajoM monbe3oBarenss (2BCK) u

obmekananpHas curanusanus (OKC).

Qnementsl ceTu OKC Ne7 1 pekrMbl CUTHATU3ALINH.

Hepapxuueckoe noctpoenue cetu OKC Ne7.

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

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

Ioncucrema nepenaun coodbmennit (MTP). Tunsl CHrHaTBHBIX €AMHMLL.
Ioncucrema nepenaun coodbmennii (MTP). Anpecaryst CUTHAJIBHBIX €IUHULIL
IMoacucrema mnepemaun coodmennii (MTP). ®@ynkiun ypoBHs 3 - obpaboTka
COOOILIeHUH.

IMoacucrema mnepemaum coobmenuit (MTP). ®@yHkuuu ypoBHA 2 - 3amura
nepenayu u ynpasjeHUe Neperpy3Kon.

IMoacucrema nepenaun coodmenuii (MTP). @yHkuyu ypoBHS 3 - yhpaBiieHHE
CETBbIO, HATPY3KOH M MapLIPyTOM CHTHATU3ALHHL.

O6obueHne u MOACUCTEMBI TOJB30BATENSI MOACUCTEMBI MEpenadnu COOOIEHHI
(MTP). Anpecauust COOOIIEHNH TIOIBb30BATENSIM.

IMoncucrema ynpasnenusi coenquHenneM curHanmzannu (SCCP). BosmoxkHOCTH
aZipecalliil ¥ TUIIbI TPAHCIIOPTHBIX COOOIEHHH.

IMoncucrema ympasnenusi coenuHenneMm curHanmzauuu (SCCP). YcraHoBieHue
COEMHEHHUSI.

IMoncucrema ympasnenust coeauHenueMm curHammsamun  (SCCP).  Kmaccsr
MPOTOKOJIOB M TPAHCIIOPTUPOBKA, HE OPUEHTUPOBAHHASI HA COEIUHEHHE.
IMoncucrema ympasienusi coenuHenueM curHaimzauuu (SCCP). Anpecarus u
MapipyTtusanus, obobmenne no nogcucreme SCCP.

[Mpuknaanast mopcucrema Bo3MoskHOCTH TpaH3akuuu (TCAP).

IIporokonsr  Hurepner. Ilporokomer TCP/IP w  3TajoHHas  Monenb
B3aUMOJIEHCTBUS OTKPBITHIX CHCTEM.

IIporokonst MuTepret. IlpoTokon ynpasnenus nepenaueii TCP.

[Iporoxonst UuTepueT. [IpoTokonst UDP u ICMP.

IIporoxonsr MuTEpHET. MesxceTeBoi npoTokou IPv 4.

IIporoxonst MuTEpHET. MesxceTeBoi npoTokou IPv.6.

IIporoxonsl MHTEpHET. IIpOTOKONBI HUKHETO YPOBHH.

Ko 2-oii pybesxcnoii ammecmayuu:

1.
2.
3.

Texuonorust Frame Relay. BupryanbpHbie kaHabl.
Texunonorust 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. Tononorus.

Texnonorust Frame Relay. KauecrBo oOcnyskuBanust.

TexHonorust acHHXpOHHOrO pexnma nepeHoca (ATM). OcCHOBHbBIE NPUHIIMIIBI
ATM.

Texnonorust ATM. Apxurektypa cetu ATM.

Texnonoruss ATM. ®@opmaThl siueex.

Texunonorust ATM. Kiaccel 00Cy kKMBaHHUs U KATETOPUU YCIIVT.

BupTtyanbuslie yactHeie cetu (VPN). HasHaueHne BUPTYyaJbHBIX CETEH.
BupTtyanbnblie yactHble cetd. Yciyra VPN ¢ ynaneHHbIM AOCTYIIOM.
Buptyanpnble yacTHble ceTH. BHyTpukopnopatusHas VPN.

BuprtyanpHble yacTHble ceTH. MexxkoprniopaTtuBHas ceTb VPN,

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

Anpecanus B IP-ceTsix.

Hepapxuueckas cucteMa uMeH B [P-cersx.

Texnonorust MPLS. Obuue ceenenust.

Texnonorust MPLS. Tlpunuun koMMyTaLuu.

Texnonorust MPLS. DnemMeHTbI apXUTEKTYpBbI.

Texnomoruss MPLS. TlocTpoeHue KOMMYyTHPYyEMOro MaplipyTa MO MPOTOKOJY
LDP.

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

Texnonorus nepemaun rojoca 4depes IP-cetn. Metoapl kOOupOBaHUS pPEYEBON

uH(pOpMALIUH.

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

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

KauectBo oOcnykuBaHMs B MYJBTHCEPBHUCHBIX ceTsX CBsi3u. IlokazaTtenu
kayectBa [P-tenedonun.

KauectBo o0cmy>KuBaHMs B MyJIBTUCEPBUCHBIX CeTsX CBsi3u. OueHka kadectsa IP-
tenedonnn mo mxane MOS.

KauectBo oOcnykuBaHHsST B MYyJIBTUCEPBUCHBIX CeTAX CBs3U. KadecTBo
0OCITy’)KMBaHUsI B MYJBTHCEPBHCHBIX ceTsix cBsizu. OOecrieuenue kaudectsa IP-
tenedonnn Ha Oase mporokona RSVP.

KauectBo oOciykuBaHuSI B MYyJIBTUCEPBUCHBIX CeTAX CBsi3u. ObecnedeHue
kadectBa [P-Tenedonnn Ha 6aze nuddepeHITIPOBAHHOTO OOCTYKIUBAHUS.
KauectBo obciykuBaHusl B MyJIBTUCEPBUCHBIX CETAX CBSA3U. Pacuer mokasareneit
KadyecTBa 00CITy KUBAHHUA.

[IpyHIMOBI TOCTpOEHUsT u  apxurektypa TexHosorun FEthernet. OOmue
noJjioxkeHust 1 kaapel Ethernet.

[IpuHIMDBI IOCTpOEeHUs U apxurektypa Texnonoruu Ethernet. Yposens LLC —
YPOBEHb YNPABIEHUS JIOTHYECKUM KaHAJIOM.

[IpuHIMOBI OCTpOeHHUsT U apxuTekTypa TexHosoruu Ethernet. Mukancymsimst
nauueix B Ethernet Kaap U TONOJIOTUs Ethernet.

[IpuaIMTIBEI TOCTpOeHUS U apxuTekTypa TexHonorun Ethernet. ITonynyninexcHbiit
(Halt-Duplex) u nonnonymnexcHsiii (Full-Duplex) pexumsl paboTsl.



34. IlpuHUMIIBI TIOCTPOEHUST W apxuTekTypa TexHojormum Ethernet. Anppecanus B
nokanbHbIX ceTsx (LAN addressing) u kommyTaropsl (Switches).

35. IlpuHuMnbel mocTpoeHust MU apxuTektypa TtexHojoruu Ethernet. IIporoxon
nokpseIBaromero aepena (Spanning-Tree Protocol).

36. [lpuHuMnBl TOCTpoeHUsT W apxurekrypa TexHonoruun Ethernet. BuprtyanbHble
nokanbabie cetd (VLAN — Virtual Local Area Network).

37. Texnudeckoe ONMUCAHWE TEXHOJOruM ImupokomnonocHoro npocryma GPON.
ApXUTEKTypa CeTH.

38. Texauueckoe onucanue TexHoJoruu mupokonojocuoro gocryna GPON. Cxema
nepenaun Tpaduxa B G-PON.

39. Texaudeckoe OMUCAHWE TEXHOJOTrUM IupokomnosocHoro npocryma GPON.
CtpykTypa Kaapos.

8 cemecTp

K 1-oii pybeacnoii ammecmayuu:

I

10.

I1.
12.
13.

[IpUHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHUCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
xkoHuenuuu NGN. OcHOBHbIE NOJIOKEHUS.

[IpuHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
koHenuuu NGN. MH(OKOMMYHHUKALIMOHHBIE YCIYTH U HOBblE TPeOOBaHUS K
CETsM CBSI3U.

[IpuHIMITBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
xoHuenuuu NGN. ba3oseie nonoxxenus konuenuuu NGN.

[IpuHIMITBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETeH CBSI3M C HCIIOJIb30BAHHEM
konuenu NGN. PeruvonanpHble W MarucTpajbHblE MYJIbTUCEPBHUCHBIE CETH
CBSI3U.

[IpUHIMIIBI TIOCTPOEHUSI MYJBTHCEPBHCHBIX CETEH CBSI3M C HCIIOJIb30BAHHEM
koHenuuu NGN. CucteMsl yripaBiieHHs] MyJIbTHCEPBUCHBIMHU CETSIMU.

Ceru NGN ¢ nporpammubiMu koMmyTatopamu (Softswitch). [Toctpoenue cereit
NGN Ha 0a3e nporpaMMHBIX KOMMYTaTOPOB.

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

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

Ceru NGN ¢ nmporpamMmHbBIMH KOMMyTaTopamu (Softswitch). @yHkImoHaNIBEHAS
cxXemMa MporpaMMHOro Kommyraropa SX.

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

IToncucrema mynsTuMenuitHoi cesazu IMS. Apxurextypa IMS.

[Moncucrema mynsTumeauiiHoli cBsizu IMS. CrieHapun yCTaHOBJIEHUS CECCHIA.
IToncucrema mynpTumMenuiiHoi cesazu IMS. Peanuzauus IMS.

Ko 2-oi1 pybesicnoii ammecmayuu:

1.
2.
3.

IIporokon curnanuzaumuu H.323. Apxurextypa cetr H.323 u anpecauus B H.323.
IIporokon curnanuzaumuu H.323. Ctpykrypa pexomennauuu H.323.

IIporokon wannmarmu ceccuii SIP. Ctpykrypa mpotokona u cooOmenust SIP.
CueHapuil yCTAaHOBJICHHUS] COEITUHEHMUSI.

IIporokon uannmaiuu ceccuii SIP. @opmar coobmenuti SIP.



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

6. Ilporokoner Tpansura curHamm3aunu SIGTRAN. Apxurektypa mHpOTOKOJIOB
SIGTRAN.

7. Tlporokonel Tpansuta curHanuzauud SIGTRAN. TpaHCnopTHBIH NPOTOKON C
ynpasieHuem norokamu SCTP.

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

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

10. Ilpotokonel Tpansutra curdHanuzauud SIGTRAN. Ilporokonsl apnanranuu
SIGTRAN. IIporoxon M2UA.

11. Ilpotokonel Tpan3utra curdanuzauud SIGTRAN. Ilporokonsl ananranuu
SIGTRAN. IIporokon M2PA.

12. Ilpotokonel Tpan3utra curdHanuzauud SIGTRAN. Ilporokonsl ananranuu
SIGTRAN. IIporoxon IUA.

13. TIpoTokon ynpaeneHusi TpancnoptHeiMu TLto3amMu MEGACO/H.248. Passutue
MIPOTOKOJIOB YIIPABJIEHHUS LIII03aMHU U OCHOBHBIE OIpeNleeHHSI.

14. IIporokon  ympasneHuss  TpaHcrmopTHeiMu — mumo3ama  MEGACO/H.248.
Konuenuus nporokona.

15. IIporokon ynpasnenus tpancnoptabiMu nuttozamu MEGACO/H.248. Tlopsinok
YCTaHOBJIEHUs] coeAuHeHus depe3 ceTb NGN, ympasiseMyr0 NpPOrpaMMHBIM
KoMMyTaTopom SX.

IToMrMO TpOBEpKHM 3HAHHUS TEOPETUUECKOTO MarepHhaja, Ha aTrrecTauud / 3K3aMeHe
CTYZI€HTaM IpeAJIaratloTcs MpakTUUeCKHe 3aJaHus IO pa3esiaM TUCLUIIINHBL.

OO0pasen OueToB pyOeKHON aTTeCTaIH:

I'posuenckmii 'ocynapereennniii Hegranoii Texunveckuii YHuBepcuTer
M. akaja. M., MujuimoHmuKkosa
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AT
Jucnnnimaa «CeTn CBS3H U CUCTEMBI KOMMYT AT
1-n1 py0esxHast aTTecTarust
I'pynma: Cemecrp:

Buer Ne
1. Cern mepeaavn HHINBHIY ATBHBIX COOOMCHHH (TeIe(OHHBIC, ICpeaaYH JAHHEIX, (JAKCHMHUIBHBIC CCTH)
2. Apxuterrypa BCC P® (cxema)
3. 3amaya:
1. Tloctpouts 2 KOMOMHHPOBAHHBIX CeTH HA ocHOBE paroHupoBanHOH [ 'TC ¢ YBC (2 Y310BBIX paiioHa 1o 3
PATCu 1 CTCwu32 YCu 5 0OC), emrocTh cetr 96322 aOOHCHTA, AATH HYMCPALHIO.
2.  TlocTpouTh CETH CB3H, EMKOCTB CeTH 85064 aboHeHTa, AaTh HyMepanuio. Yncio ATC mpou3BoabHOS.

IIpenopasaresn




I'posnenckmii I'ocygapcresennsnii Hegrsnoit Texuanuecknii YHUBEpCHTET
M. akaja. M.Jl. MujummoHmuKkoBa
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 IPHHIHITEI TOCTPOCHHUS TEIC()OHHOH CeTH
3. 3amaya:
1. TlocTpouts CETh CBA3H (PAOHUPOBAHHAS), CMKOCTE CCTH 54322 a0OHCHTA, AATh Hy MCPALIHIO.
Uncno ATC npou3BoBHOC.
2. Tloctpouth CeTh CBA3H, eMKOCTh cetr 700 585 aboHeHTa, Aath Hymepanmto. Uncno ATC
TIPOM3BOJIHHOC.

IIpenopasaresn

7.2. Bonipocsl K 3a4eTy /3K3aMeHy

7 cemecTp

Bonpocel k 3auery:

1. [IpuHIMIIBI TOCTpOEHHS LU POBOI TeIe(OHHOH CETH.

2. Curnanuzanusi B TeNe(OHHBIX CETSX.

3. [IpuHUMIIBI OpraHu3aMu UQPOBBIX CETEH C HHTErpajJbHBIM OOCIYKUBAHHUEM.
OcCHOBHbBIE NIOJIOJKEHUS U CUTHATIM3ALMS.

4. [IpuHUMIIBI OpraHu3aMu UQPOBBIX CETEH C HHTErpajJbHBIM OOCIYKUBAHHUEM.
ba30BbIil U MEPBUYHBIN JOCTYIIBI CETH.

5. [IpuHUMIIBI OpraHu3aMu UQPOBBIX CETEH C HHTErpajbHBIM OOCIY>KHBAHHUEM.
Anpecaliys U CTEKH POTOKOJIOB kaHayioB B u D.

6. [Ipuruunel  mocTpoeHHss LUPPOBBIX CUCTeM KoMmmyTauuu. IloctpoeHue
MPOCTPAHCTBEHHBIX KOMMYTaTOPOB LIH(PPOBBIX KAHAJIOB.

7. [Ipuruunel  mocTpoeHuss LUPPOBBIX CUCTeM KoMmmyTauuu. IloctpoeHue
BPEMEHHBIX KOMMYTaTOPOB LIU(POBBIX KAHAJIOB.

8. [Ipuruunel  mocTpoeHuss LUPPOBBIX CUCTeM KoMmmyTauuu. IloctpoeHue
POCTPAHCTBEHHO-BPEMEHHBIX KOMMYTaTOPOB LIH(PPOBBIX KaHAJIOB.

9. IToctpoenune koMmmyTaronHoro nodst uugposoit ATC.

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

obmekananpHast curHanuzanus (OKC).

11. Dnementsl cetu OKC Ne7 u pexxuMbl CUTHAJTU3ALHH.

12.  Hepapxuueckoe noctpoenue cetu OKC Ne7.

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

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

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

16.  Tloncucrtema nepenauu coodbmenuii (MTP). Anpecannsi CHTHAJIbHBIX €AMHHII.

17.  Tlonmcucrema nepemauu coobmenuii (MTP). @yukumm ypoBHs 3 - obpaboTka
COOOLIeHNH.

18.  Tlomcucrema mnepemaun coobmenuit (MTP). ®yHkumu ypoBHA 2 - 3aluTa
nepenavyy v ypaBJIeHHe Meperpy3Koi.

19.  Tloncuctema mepemauu cooOuernii (MTP). @yHkunm ypoBHSI 3 - ymnpaBieHHE
CEThIO, HATPY3KOU U MapIIPyTOM CHTHAJTH3ALIH.




20.  OOobmeHne U MOACHCTEMBI IOJNB30BATENs IOACUCTEMBI Mepenadn COOOIIeHHH
(MTP). Anpecanmsi coOOOIIEHUH TIOIB30BATEISIM.

21.  Ilomcucrema ynpasieHusi coenuHeHneMm curHammsaimu (SCCP). BosmoxuaOCTH
aapecaly 1 TUIBI TPAHCTIOPTHBIX COOOIEHHH.

22.  Tlonmcucrema ympasneHusi coenuHenneM curranmsanmu (SCCP). Vcranosnenue
COEINHEHNSI.

23.  Ilomcucrema ympasneHus coenuHenneMm curHanmszauun  (SCCP).  Kumaccer
MPOTOKOJIOB M TPAHCIIOPTHPOBKA, HE OPUEHTHPOBAHHAS HA COEAMHEHUE.

24.  Tlonmcucrema ympasneHuss coenuHeHuem curHanusauuu (SCCP). Anpecanust u
Mapupytusauus, obobmenne no nogcucreme SCCP.

25.  Ilpukmagnas nopcucrema BosMoxkHocTH Tpan3akuuu (TCAP).

26. IIporokoner  Uuteprer. Ilporokomsr TCP/IP u  »TanoHHas  Monenb
B3aUMOJIEHCTBHS OTKPBITBIX CHCTEM.

27.  IIporoxonsl UnTepHeT. IIpoTokon ynpasienus nepenaueii TCP.

28. ITpotokonst MuTepuer. Ilporokonst UDP u ICMP.

29.  IlIporokonel MHTEpHET. MexceTeBoil nmpoTokou IPv.4.

30.  IIporoxonsl MaTepHET. MexkceTeBoi npotokoa IPv.6.

31. IIporoxoner MuTEpHET. IIpOTOKONBI HUKHETO YPOBHS.

32. Texnonorust Frame Relay. BupTtyanbpHble KaHATbI.

33.  Texnonorus Frame Relay. Anpecarusi.

34.  Texunonorus Frame Relay. Muarepdetic LMIL

35. Texnonorust Frame Relay. Tomosnorus.

36.  Texnonorus Frame Relay. KauecTBo oOciyxuBanus.

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

38. Texnonorus ATM. Apxurektypa cetu ATM.

39. Texnonoruss ATM. ®opmarts! siueex.

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

41. Buptyansasie yactaeie cetn (VPN). HasHaueHne BUPTyanbHBIX CETEH.

42. Buptyanbubie yacTHble ceT. Yciyra VPN ¢ ynaneHHbIM AOCTYTIOM.

43.  BuptyanbHble yacTHbIE ceTU. BHyTpukopnopatusHas VPN.

44.  BuptyanbHble YacTHbIE ceTU. MexkoprnopaTusHas 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 komMmMyTaLuu.

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 nepegauu rojoca uepes IP-cetu. Meroabl kOoAUpOBaHUS peYeBON
uH(pOpMAIHH.

54. Texnonorus nepenaun rosioca yepe3 IP-ceru. IIpoTokon nepegaun B peaibHOM

Bpemenu (RTP).



55. Texnonorus nepenaun ronoca yepes3 IP-cern. Ilporokon ynpasnerust RTCP (RTP
Control Protocol).

56. KauectBo oOcnyxuBaHHsIT B MYyJIBTUCEPBUCHBIX CeTAX CBsi3u. llokaszarenn
kavectsa IP-Tenedornn.

57. KauectBo 00ciy>knBaHUs B MyJIbTUCEPBUCHBIX ceTsX cBs3H. OnieHka kauecrsa IP-
tenedonnn mo mxane MOS.

58. KauectBo oOcnyxuBaHuss B MYJbTHCEPBHCHBIX CeTsIX cCBsi3H. KauecTtBo
oOcCiTy)KMBaHUsI B MYyJIbTUCEPBUCHBIX ceTsax cBs3u. Obecneuenne kaudectBa IP-renedonnm Ha
0a3e npotokoya RSVP.

59. KauectBo oOcnyxuBaHus B MYyJBTHCEPBHCHBIX ceTsix cBsi3u. ObecneueHue
kauectBa [P-tenedonnn Ha 6asze quddepeHIPOBAHHOTO 0OCTYKUBAHUS.

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

61.  IlpuHuounel mocTpoeHust u  apxurekrtypa TexHosmoruu Ethernet. OOmwue
noJjiockeHus U kaapel Ethernet.

62. [Ipurumner noctpoerus U apxutekrypa texHojoruu Ethernet. Yposens LLC —
YPOBEHB YNPABJIECHUs JIOTHYECKUM KaHAJIOM.

63. [IpuHIMIIBI TTOCTPOEHUsT U apxuTekTypa TexHonoruu Ethernet. Mukancymsmms
nanHbix B Ethernet kanp u Tonosorust Ethernet.

64. [Ipurnmnel nocTpoeHus U apxutekrypa texHoioruu Ethernet. ITonmynyrnexkcHbrit
(Half-Duplex) n nonaonymnexcHeiit (Full-Duplex) pexxumsl paboTsl.

65.  IlpuHOuDBl TOCTPOEHUS M apxuTekrypa TexHoiormu Ethernet. Anppecauus B
nokanbHbIX ceTsix (LAN addressing) u kommyTtatopsl (Switches).

66. [Ipuruunel mocTpoeHuss u apxurektypa TexHomorun FEthernet. Ilpotokon
nokpeiBaromero aepena (Spanning-Tree Protocol).

67. [Ipurumnel mocTpoeHUs W apxuTekTypa TexHonorun Ethernet. Buptyanbhblie
nokanbhbie cetr (VLAN — Virtual Local Area Network).

68. TexHudyeckoe ONMUCAHME TEXHOJOrHH wmupokonoysiocHoro nocryma GPON.
ApXUTEKTypa ceTu.

69. TexHu4eckoe ONMUCaHue TEXHOJOruH mupokomnosocHoro aocryna GPON. Cxema
nepenaun Tpaduka B G-PON.

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

8 cemecTp

Bonpocsl Kk 3k3ameny:

1. IIpyHIMOBI MOCTPOEHUs MYJIBTHCEPBUCHBIX CET€H CBSI3M € MCHOJB30BAHUEM
xoHuenuuu NGN. OcHOBHbIE NIOJIOKEHUS.

2. IIpyHIMOBI MOCTPOEHUs MYJIBTHCEPBHUCHBIX CET€H CBSI3M € MCHOJBb30BAHUEM
koHenuuu NGN. Ma(oKOMMyHUKaIIMOHHBIE YCIYTH U HOBbIE TPEOOBAHUS K CETAM CBSI3H.

3. IIpyHUMOBI MOCTPOEHUs MYJIBTHCEPBUCHBIX CET€H CBSI3M € MCIOJB30BAHUEM
xoHuenuuu NGN. ba3oseie nonoxkenus koHuenuuu NGN.

4. IIpyHIMOBI MOCTPOEHUs MYJBTHCEPBHCHBIX CET€H CBSI3M € MCHOJIB30BAHUEM
xkoHuenuuu NGN. PernoHanbHble 1 MarucTpajibHble MYJIBTHCEPBUCHBIE CETU CBA3H.

5. IIpyHIMOBI MOCTPOEHUs MYJIBTHCEPBHUCHBIX CET€H CBSI3M € MCIHOJb30BAHUEM
xoHuenuuu NGN. CucreMsl ypaBieHUs: MyJbTUCEPBUCHBIMU CETAMU.



6. Ceru NGN c nporpammubsiMu kommyTaTopamu (Softswitch). Tloctpoenue cereit
NGN Ha 6a3e nporpaMMHBIX KOMMYTaTOPOB.

7. Ceru NGN ¢ mporpammHbeIMH KOMMyTaTopamu (Softswitch). Bzaumoneiicreue
curHanuzauuii B NGN.

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

9. Ceru NGN ¢ mporpamMmebiME KoMMmyTatopamu (Softswitch). @yHkImoHanbHas
cxXemMa MporpaMMHOro Kommyrtaropa SX.

10. IMoacucrema mynprumenuiinoit ceszu IMS. Konmenums IMS (IP Multimedia
Subsystem).

11. IMoncucrema mynbTumMenuiinoi ceszu IMS. Apxutektypa IMS.
12. [Moncucrema mynbrumeauiino ceszu IMS. CrieHapun yCTaHOBJIEHUS CECCHIA.
13.  Tloncucrtema mynbTuMenuiiHoi cBsizu IMS. Peanusanus IMS.

14. IIporokon curnanuzatmu H.323. Apxurtextypa cetu H.323 u anpecauus B H.323.

15. IIporokon curnanuzammu H.323. CtpykTypa pekomenaarmu H.323.

16.  IIporokon ununmanuu ceccuii SIP. Ctpykrypa nporokona u coobmenus SIP.
CueHnapuil yCTaHOBJICHUSI COSTMHEHUSI.

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

18. IIporokon wHuumaumu ceccuii  SIP. Bpemennass nuarpamma mporecca
YCTaHOBJIEHUS COETUHEHMSI.

19. IIporokonsl Tpansura curHammzauud SIGTRAN. ApxuTekTypa NpOTOKOJIOB
SIGTRAN.

20. IIporokonel Tpam3uta curHaimuszammu SIGTRAN. TpaHCHOpTHBIM TPOTOKON €
ynpasieHueM norokamu SCTP.

21. IIporokoner Tpansura curHajuszamun SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. ITporoxon M3UA.

22. IIporokonel Tpansura curHajuszamuu SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. ITpotokon SUA.

23. IIporokonel Tpansura curHajuszamun SIGTRAN. Ilporokonsl aganranuu
SIGTRAN. IIporokon M2UA.

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

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

26. IIpotokon ynpaeneHust TpancropTHeiMu tunto3amMu MEGACO/H.248. Passurtue
MIPOTOKOJIOB YIIPaBJI€HHUS LUII03aMU U OCHOBHbBIE OTIpeIeICHHS.

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

28.  Ilporokon ynpaneHusi TpancnopTHbiMH nurozamu MEGACO/H.248. Tlopsimok
yCTaHOBJIEHUs coequHeHus yepe3 ceTb NGN, ynpasisieMylo IporpaMMHbBIM KOMMyTaTopoM SX.



OObpazen Ouera K 3a4eTy:

I'posuenckmii 'ocynapereennniii Hegranoii Texunveckuii YHuBepcuTer
uM. akaa. M.J, MiuIMOHIIUKOBA
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AIINID>
Juconmimaa «CeTn CBS3H 0 CUCTEMBI KOMMYT AT
I'pynma: CK-19 Cemecrp: 8
Bujer Ne

1.TeneoHHBIE CETH W MX KIACCHPHUKAII
2.Cxema moctpocHus O CTHpC
3.3amaya:
1. ITocTpounTts 2 KOMOMHHUPOBAHHBIX CETH Ha 0cHOBE paronuposanHoii 'TC ¢ YBC u YUC (2 Y3moBbIx paitona 1mo
4 PATCul CTCwu3 1 YCu 5 OC), emrocts cetr 216 532 aboHEHTA, AATHh HYMCPALHIO.
2. [TocTpouTh CCTh CBA3H (HCPAHOHMPOBAHHA), CMKOCTB CCTH 5643 aboHeHTa, AaTh HyMepamuro. Yucio ATC
TIPOM3BOJIBHOC.
Hoanuck npenojaBareis Hoamuck 3aBeayromero kadeapoii

Obpasen Omiera K HK3aMeHy .

I'posnenckmii I'ocygapcreennsnii Hegrsnoit Texuanuecknii YHUBEpCcHTer
uM. akaa. M.J, MiumMoHIuKOBA
Kadenpa «Ceru ¢BA3H H CHCTEMBI KOMMYT AT
Juctnmmna «CeTH CBA3H H CHCTEMbI KOMMYTAINI
I'pynma: CK-19 Cemecrp: 8
Bujer Ne
1.ChopmymmpyliTe mepBbIii 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.
Hoanuch npenojgaBareis Hoamuck 3aBeayromero kadeapoii

7.3. Texkyuuii KOHTPOJIb

OO0pa3sen TUNOBOrO 3aaHUA 1JIs JA00PATOPHBIX 3AHATHH
JlaGopaTopHas paGora Ha Temy
«Pa3nenxa kabejst moa cooTBeTcTBYWOIIUI cTaHaapT. Ilpamoii mopsigok o0:xxuma.
Kpocc-nnHkoBblIii (mepekpecTHbIN) NOPSIAOK 00:kMMa BUTOH napbl. O0xKuM ceTeBOM
po3etku. TecTupoBaHue ceTeBbIX Kabesei.»
Hens padoTbl: HAay4UTh CTYIEHTOB MOPSAAKY OOKMMa (ONMPECCOBKU) BUTOW MAaphbl,
npenHazHaueHHOH i coenunennss PC —HUB ¢ koHTposeM npaBuiIbHOCTH 00KHMa

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

OO0pa3sen TUNOBOrO 3aJaHUSA 1JIS KyPCOBBIX POEKTOB
3ananuel. Pacuer Harpysku, co3iaBaeMoll CEThIO IOCTyIa Ha TPAHCIIOPTHYIO CETh
3ananme2. Pacuer npomyckHOH CriocOOHOCTH MYJIBTHCEPBHCHOM CETH JOCTYIa
3ananue3. Pacuer Harpy3Kku TPaHCIIOPTHOH ceTu ¢ TexHoyoruelt [P/MPLS.
3ananued4. Pacuer cymMmMapHOI NMPOU3BOAUTENBHOCTH KOMMYTAaTOPOB TPAHCIIOPTHOM MaKeTHOM
CeTH:




7.4 Kputepun OUECHUBAHHS TeKylleid, PpyOexHOH W NPOMEKYTOYHOM
arTecTauuu

Hausebiciiast onerka nmabopatopHOi paboOThI MpenycMaTPpUBAETCs B AUATIaA30HE OT 2 10 S5
0ayIoB, B 3aBHCUMOCTH OT CJIOXKHOCTH 3a1aHUSL.
IIpu onerke paboThI CTYAEHTA YUUTHIBAIOTCA:
e YBEPEHHOCTH NEHCTBHIA pU paboTe ¢ U3ydaeMbIM MPOrPAMMHBIM O0OECTIEUeHHEM,
e TPABHJIBHOCTb BBINIOJIHEHUST HEOOXOMUMBIX IIAaroB B JlabopatopHoil paboTe u
aIeKBaTHOCTD / KOPPEKTHOCTD MOJIYUYEHHOTO PE3yJIbTaTa,
e yYMEHHE CaMOCTOSITEIbHO HAXOIUTh CIIOCOOBI PEIIeHUsT BOSHUKAIOIINX MPOOJIeM C
MOMOIIBIO U3y4aeMOro MPOrPaMMHOTO OOECTICUEHHUS,
e CIMOCOOHOCTh OTBETHTH HA BOIPOCHI MPETONABATENS O IOCIEAOBATEIbLHOCTH
BBITTOJTHCHHBIX [IAroB AJIA MOJIYYCHUA pE3yjbTaTa.
[Ipu onierke padoThI CTyAEHTA Ha PyOEKHOWATTECTALIMH YUUTBIBAIOTCS:
e TMPABUJIBHOCTH OTBETA HA BOIPOC;
e JIOTHKA U3JIOXKEHUs MaTepualia BOIpoca,
[ BBIMTOJTHCHUE MPAKTUYCCKOTO 3aJaHHA.



7.5. OnucaHue nokaszarejieili U KpUTepueB OLEHUBAHUS KOMIETEHUUI HAa pa3jMYHBbIX dTanax ux ¢opmMupoBaHus,

OIMHCaHH ¢ NIKAJIbI OIICHHUBAHUSA

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

TIK-1 Crioco0eH K pa3BUTHIO KOMMYTAIMOHHBIX ITOICHCTEM M CETEBBIX TIAaT(opM, ceTell nmepeaadu NaHHbIX, TPAHCTIOPTHBIX CETEeH U CeTel paauoaoCTyIa,

CIIYTHUKOBBIX CUCTEM CBsA3U

3HATB: NPUHLUITEI TIOCTPOEHUS U OparMeHTapHEIC 3HAHHS Hemnonneie sHaHuS CopMUpOBaHHEIE, HO C hopMHUpOBaHHLIE
pa6OTbI ceTell CBS3U U IMMPOTOKOJIOB CcOZIEpXKaIue OTICIbHBIC CUCTEMATHICCKHC
CHUTHAJIM3alHH, CTAHOAPThI KA4€CTBA poOeIIsl 3HAaHUS 3HAHUA
nepenayvu JaHHBIX, TOJIOCA U BUIEO,

NMPUMEHACMBIX B OpTaHU3allui CETHU

OopraHu3alv CBA3U, BO3MOXHOCTHU

WHTEPHET-PECYPCOB U MPOrPAMMHBIX

NPOAYKTOB MPU PEeIEHUH

YMeTb: | aHATU3UPOBATH CTATUCTUKY HacTHIHBIE YMCHIS Hemonnbie ymeHus VMEHNS TIOTHEIE, C hopMHUpOBaHHLIE
OCHOBHBIX MTOKa3aTeNnei JOIIy CKaroTCsA YMCHHSA

3¢ PeKTUBHOCTU PATUOCHCTEM U
CHCTEM Mepenavu JaHHbIX, TPUMEHSITh
B 00pa3oBaTEIbHOM IPOIIECCE TAKHE
¢ pPOBBIE HHCTPYMEHTHI Kak paboyast
cpena Eve-ng, smynsitop GNS3,
kanbkyssitop [IPv4-anpecos, Google
Classroom, Prezi, Discord

HeOOILITNE OIMUOKHA

Komminexr 3aqannii
JUTSL BEITIOJIHCHHS
naboparopHbIX pabor,
TEMHI JIOKIAJI0B C
IIPe3CHTAITHSMHA,
BOIIPOCHI ITO TEMaM /
paszenam
JIVCITUILTHHEL




BaageTs: HaBbIKaMK Pa3pabOTKH CXeM
OpraHU3aLuH CBS3U M UHTETPaALIUH
HOBBIX CETEBBIX 3JIEMEHTOB,
MOCTPOEHHSI U PACLIMPEHHUS
KOMMYTAI[MOHHOH MOJACHCTEMBI 1
CeTeBbIX TIaThopM, paboToi Ha
KOMMYTAllHOHHOM 00OPYIOBaHUH IO
00ECTIeUeHNIO peaTn3aliu yCiyT,
HaBbIKAMHU TIOMCKA HHpOpMALUK
NOCPEICTBOM HHTEPHET-PECYPCOB,
HaBBIKAMH MOJEIUPOBAHHUS CETH B
COBPEMEHHBIX BHUPTYaJbHBIX Cpenax
L POBBIX MHCTPYMEHTAX AJIS
NPOEKTUPOBAHUS U MOAEIUPOBAHHS
ceTeil, HABBIKAMU TIOCTPOSHHUS CETH
npu oMoty smyJisitopa GNS3,
HaBBIKAMU PacueTa MacKH CETH C
MOMOLIBIO KaNbKyJsATOp IPVv4-anpecos,
HaBbIKaMU 0OMeHa nH(popmanueit ¢
nomotbsio Google-ToKyMeHTOB U
Discord, HaBbIKaMK CO3TaHUS
NpEe3eHTAINH MOCPEICTBOM CepPBHUCa
Prezi

YactuaHoe BJIaACHHC
HaBBIKAMH

Hecncremarugeckoe
IIPUMCHCHNC HABLIKOB

B cucremarimieckoM
IIPUMECHCHUN HaBLIKOB
JIOIYCKAIOTCSI TPOOEITHI

Yememnoe u
CHUCTEMATHIECKOE
IpUMEHEHNE HABEIKOB




8. Oco0enHocTH peanu3anuy AUCHUTINHBI /IS HHBAJIW/I0B U JIUI €

OIrpaHHY¢HHbBIMH BO3MOKHOCTSAMH 3/10POBbS

JUs OCyIIeCTBJICHUST MPOLIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHON
aTTecTallui  OOy4YarOIUXCs CO3AaHbl (POHIBI OLCHOYHBIX CPENCTB, aJaNTHPOBAHHBIC IS
WHBJINAOB U JIUL C OTPAHUYCHHBIMH BO3MOJKHOCTSIMH 3IIOPOBBSI M IO3BOJISIIOIINE OLICHUTH
IOCTH)KEHHE MMH 3aIUIaHHMPOBAHHBIX B OCHOBHOW 00pa3oBaTebHON MpOrpaMme pe3yJbTaTOB
oOyueHHst 1 ypoBeHb C(POPMHUPOBAHHOCTU BCEX KOMIIETEHLIMH, 3asBJIEHHBIX B 00Pa30BaTEIBHOM
nporpamme. Popma mpoBedeHMs ~TEKyIleW aTTecTaldd [Jsl  CTYACHTOB-WHBAJINUAOB
YCTaHABJIHMBAETCS C YYETOM HHAUBHIYAIbHBIX ICUXO(PU3NIECKUX OCOOeHHOCTEeH (YCTHO,
NUCBPMEHHO Ha Oymare, MUCbMEHHO Ha KOMMbIOTEpe, B (opme TectupoBaHus u T.1.). Ilpu
TECTUPOBAHUU [JIsI CITA0OBUASINUX CTYIEHTOB HCIIOJB3YIOTCS (OHIbI OLIEHOYHBIX CPEACTB C
yKpynHeHHbIM mmpudToM. Ha 53Kk3ameH mpuriamaercs CONMPOBOXKIAOIIMUN, KOTOPBIH
ofecrieunBaeT TEXHUYECKOE COMPOBOXKAEHUE CTyAeHTy. IIpm HeoOXOOMMOCTH CTYAEHTY-
UHBJINAY MPEIOCTABISIETCS JOTIOJHUTEIbHOE BPEMs ISl TOATOTOBKH OTBETA HA 3K3aMeHe (Win
3auere). OOywaromuecss ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbS M O0yYaroIuecs
UHBINABl O0ECHEUMBAIOTCS TEUYATHBIMH M 3JIEKTPOHHBIMH OOpa30oBaTEeNIbHBIMH pPECypcamu
(mporpamMmel, yueOHBIE TIOCOOMSI JII CaMOCTOATENBHOH paboTel M T.4.) B (opmax,
aJarTUPOBAHHBIX K OTPAHUYEHUSM X 37I0POBbSI M BOCIIPUSTHS HH(POPMALINH:

1) IUT UHBAJIMAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS MO 3PEHHIO:

- NSl CJembIX: 3a7aHUs IS BBIOJIHEHHWS HAa CEMUHApax W NMPAKTUYECKUX 3aHATHSIX
odopmisiroTest penbedHO-ToueuHbIM wpudToM bpaiing wim B BUAE 3JIEKTPOHHOTO TOKYMEHTA,
JIOCTYITHOTO C MOMOIIBI0 KOMIBIOTEPA CO CIIELUAIU3UPOBAHHBIM MPOrPaMMHBIM O0ecTieueHHeM
IUTA CIETIBIX, JINOO 3aYUTHIBAIOTCS] ACCUCTEHTOM, MMChbMEHHBIE 3a/IaHHsI BBIOJIHSIOTCS Ha Oymare
penbedHO-TOUeUHBIM MpupTOM bpaiinsd uam Ha KOMIBIOTEpE CO CHEHAIH3HPOBAHHBIM
NPOTPAMMHBIM 00€CIeueHNEM IS CIETIBIX JTMOO HAUKTOBBIBAIOTCS] ACCUCTEHTY; O0yHar0LTUMCSI
IUTA BBITIOJTHEHUS 3a7aHUsl TNPH HEOOXOAMMOCTH MPENOCTaBISIETCS KOMIUIEKT NMHChMEHHBIX
NpUHAINIEKHOCTEH 1 Oymara i miuchMa peibeHO-TouedHbIM mpudTom bpaiins, koMmberoTep
CO CHeNHAIM3UPOBAHHBIM MTPOTPAMMHBIM OOECTICUEHHEM /IS CIIETIBIX;

- A9 ¢Ja00BHAAINMX: 00eCIeyYnBaeTCs NHINBUIYaJbHOE PABHOMEPHOE OCBEIEHHE HE
meHee 300 grokc; oOOydYarOIuMCsl AJsl  BBINIOJHEHUS 3aaHUsl TpH  HEOOXOTUMOCTH
IPENOCTABIIACTCS YBEIMINBAIOLIEe YCTPOHCTBO, BO3MOXKHO TAK)Ke€ MCIMONIb30BaHNE COOCTBEHHBIX
YBEIMYMBAIOIIUX YCTPONUCTB; 3a4aHUs AJIS1 BBIMOJHEHHUS 3aaHUI O(pOPMIITIOTCS YBEIHUSHHBIM
mpudTOM;

2) 1T UHBJIMAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI MO CJIYXY:

- AJIsS TJIYXHX H cjaadocabimammux: oOecrednBaeTcss HalIWdKue 3BYKOYCHUIIHBAIOIIEH
anmaparypbl  KOJUIEKTMBHOTO  TIOJIb30BAaHUS, NpU  HEOOXOAMMOCTH  OOydaroIImMcs
NPEIOCTABIACTCS  3BYKOYCHJIMBAIOIIAs — ammaparypa  MHOUBHAYAJIBHOTO  IOJIb30BAHMS,
IPEOCTABIIAIOTCS YCIYTH CYPAONIEPEeBOAUNKA,

- AJSA CJENOrJIyXHX MIOIyCKAaeTCsl NMPHCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOIIErO YCIyTU
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) IUTsE MTHBAJIUZIOB | JIML C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbS, HMEIOIIHX



HAPYIIEHHS] ONIOPHO-ABHTATEILHOI0 ANNAPATA:

- Ui JHML C HapyIIEeHHSMH OIOPHO-IBUTATENILHOTO ammapara, HapyLIeHHSIMHU
IBUTATENbHBIX (YHKUHMHA BEPXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH:
MUCBMEHHBIE 3a7]aHUsI BBIMOJHSIIOTCS HA KOMITBIOTEPE CO CHEeNNAIU3UPOBAHHBIM MPOTrPAMMHBIM
obecrieueHNEeM WJIM HAIUKTOBBIBAIOTCS ACCHUCTEHTY, BBINOJIHEHHE 3amaHuil  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOIUMBIE B IMCbMEHHON (POpMe, IPOBOIATCS B YCTHOH opMe myTem
ompoca, becenpl ¢ 00yJaAOIIUMCS.

9. YueOHO-MeToan4ecKkoe H HHPOPMALHOHHOE O0ecTIeYeHre JUCIHIIINHbI

1. BunokypoB B.M. Cern cBsi3u M CHUCTEMBl KOMMYTAIMH [DJEKTPOHHBIN pecypc|:

yueOHOoe mocobue/ BunokypoB B.M. — DNekTpoH. TEKCTOBble NaHHble. — TOMCK:
ToMckuii TOCYyHapCTBEHHBI 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. TeKCTOBble naHHble. - M.: HHrepHer-YHuepcuter HHPOpMALNOHHBIX
TexHnonoruit (MUHTYUT), 2018. - 316 C. - Pexxum JocTyna:

http://www.iprbookshop.ru/16701. - 3BC «IPRbooks»
3. BecipoBognbie cetu Wi-Fi [DOnektponnsii pecypc] / A.B. Ilponerapckuii [u mp.]. -
DONeKTpOH. TeKCTOBble naHHble. - M.:. HHTrepHer-YHuepcurer HHPOpPMALNOHHBIX
TexHonoruit (MHTYUT), 2018. - 284 C. - Pexxum JocTyna:
http://www.iprbookshop.ru/15851. - 3BC «IPRbooks»

10.MaTtepuanbHO-TeXHUYECKOE 00ecneYeHne TUCHUILTHHBI

1. JlaGopaTopHble ayIUTOPUH C peabHBIM 000PYIOBAHUEM.
2. Kuaccel ¢ mepconanbHbiMU KoMmbroTepamu (1K) anst mpoBeneHust rpynIoBeIX 3aHATUH (B
noarpymmel o 10-12 cTyaeHTOB Ha OHOTO MPETOIABATENs).

10.1. MarepuaabHo-TexHu4YecKkass  0asa, HeoOxoquMasi A

oCylIecTBJIeHHs] 00pa30BaTeJLHOIO Mpolecca Mo JUCHHUNIHHE

IlepeueHp MaTepUANTBHO-TEXHUYECKUX CPEACTB YYEOHOW ayaUTOPUU AJISI MPOBEICHHS
3aHATUH N0 AUCLUIIIINHE:

e yueOHas ayaUTOPHs, TOCKA,

®  CTalMOHAapHbIE KOMIIBIOTEPHL,

e  MyJbTHUMENUIHBIN NPOEKTOP;

®  HACTEHHBIN HKpPaH.

10.2. ITomMeieHus1 AJ1s1 CAMOCTOATEIbHOI padoThI

YuebOHast ayIuTOPUS AJII CAMOCTOSITEIbHOM paboThl — 2-23.



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

1. MeToanyeckue yKasaHusi sl 00y4AOIIHXCS M0 NJIAHUPOBAHUIO H OPraHU3ALMHI
BpeMeHH, He00X0AMMOro AJsl 0CBOCHHS THCIUIIHHBI

UsydyeHne pekoMeHAyeTcs HaudaThb C O3HaKOMJIEHHMsT C pabodeil mporpammoit
OUCHMIUIMHBIL, €€ CTPYKTYpOH M comepikaHHeM pas3fenioB (MOAyJei), (pOHAOM OIIEHOUYHBIX
CPEencCTB, O3HAKOMHUTBHCS C Y4eOHO-METONWYECKUM M HH(POPMAIMOHHBIM ofecrieueHueM
JUCLUTIIMHBL.

JuctunnnHa «CeTu CBSI3U M CUCTEMBbl KOMMYTALMU» COCTOUT W3 JAEBSITU CBSA3aHHBIX
MeXIy coOOH pas3nenoB, 00eCeunBarOIINX MOCIEAOBATENIbHOE U3YUEHIE MaTepraa.

Ob6yuenue no qucturinae «CeTH CBSI3U» OCYIIECTBIICTCS B CIENYIOMUX (GopMax:

I. AyIuTOopHBIE 3aHATHUS (JIEKIHH, JJAOOPATOPHBIC 3AHSITHS).

2. CamocTtositenipHasi paboTa cryneHTa (MOATOTOBKA K JIEKIUSIM, J1abOpaTOPHBIM
3aHATHSM, TOKJIAZbI C MPE3CHTALMSIMI, HHANBUAYAIbHAS KOHCYJbTALUS C MPETIOAABATENIEM).

YueOHbIH MaTepual CTPYKTYPHUPOBAH M HW3y4YEHHE MAUCLUIUIMHBI TMPOU3BOAMTCS B
TEMaTHYECKON mocyenoBaTenbHoCcTH. Kaxnomy 1adopaTopHOMY 3aHATHIO H CAMOCTOSITEIIBHOMY
U3yUEHHUIO MaTepualia MpeIIecTBYET JEeKIHs 1o JaHHOH Teme. O0yqaromuecs: CaMOCTOSITENbHO
MIPOBOAST NPEABAPUTENbHYIO MOATOTOBKY K 3aHATHIO, NMPUHUMAIOT aKTUBHOE U TBOpPUECKOE
ydacTue B OOCYXXIEHUU TEOPETHUYECKHX BOMPOCOB, pa3dope mpoOIeMHBIX CUTYAILlUil U TIOUCKOB
MyTeH UX PELICHUs].

Omnucanune nocieI0BaTeIbHOCTH AEHCTBHI 00YYarOIerocs:

Ilpy m3ydyeHun kypca cienyeT BHMMATEIbHO CIyllaTb M KOHCIEKTHPOBATb MaTepual,
u3jlaraeMblii Ha ayAMTOPHBIX 3aHATHsX. JlJi1 €ro NMOHMMaHus M KauyeCTBEHHOI'O YCBOEHHs
PEKOMEHAYETCA CIEAYIOIas MOCIEA0BATEIbHOCTD IEUCTBUIA:

1. ITocne oxoHUaHUS yUeOHBIX 3aHATUI IS 3aKPETUICHUs] MaTepHraia MPOCMOTPETh
U 00yMaTh TEKCT JIEKLIH, POCIYIIAHHOMN CeronHs, pa3odpaTe paccMoTpeHHble mpuMeps! (10-
15 munyT).

2. Ilpu moaroTroBke K JEKUMH CIAEAYIOINErO OHS MOBTOPUTH TEKCT MNpPEAbIAyLIEH

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

3. B teuenne menemu BbIOpaTh Bpems s paboThI C JUTEPATYPOH B 3JIEKTPOHHON
oubnuoreuyHoii cucteme (1o 1 gacy).

4. Tlpu moaroToBKe K J1a0OPaTOPHOMY 3aHATHIO MOBTOPUTH OCHOBHBIE MOHATHS 10 TEME,
U3yYUTh MNpUMeEpbl. Pemas KOHKPETHYIO CHUTYaluio, — TMPEeIBAPUTEIbHO IIOHITh, KaKOH
TEOPETHUYECKUI MaTepuas Hy>)KHO UCTIOJIb30BaTh. HaMeTHTh miiaH peuieHus, nonpodoBaThk Ha €ro
OCHOBE pelunTh 1-2 3amauu.

2. Mertoanyeckne yka3zaHusi N0 padore oO0ydalomUXcs BO BpeMsl INPOBeJeHHUsI
JeKIui

Jlekumn pmaror 0OydarOIMMCS CHCTEMATH3MPOBAHHBIE 3HAHUS 10 JIUCLHILIMHE,
KOHIICHTPHUPYIOT X BHUMaHHE Ha HanOoJee CIOXKHBIX M BAKHBIX BOMpocax. JIekuuu oObIMHO
U3JIAraloTCsl B TPAAMLMOHHOM WM B mpobneMHOM ctuie. s cTyneHTOB B OOJBIIMHCTBE
ciydaeB B mnpoOiemMHOM cruie. [IpoOnemMHBIH CTHIIb MO3BOJIIET CTUMYJIUPOBATh AKTHBHYIO
MO3HABATENBHYIO JESTEbHOCTh OOYHAIOUIMXCS M WX HHTEpPeC K AUCLUUIUIMHE, (OpPMHUPOBATH
TBOPYECKOE MBIIUICHHE, MpuOeratp K MNPOTHBOINOCTABICHUSIM U CPAaBHEHUSM, JeNaTh
0000ImIeHns, aKTUBU3UPOBATh BHHMAHHE OOYYAIOIIMXCSI IYyTEM IIOCTAHOBKU MpPOOJIEMHBIX
BOIIPOCOB, MOOIIPSITh TUCKYCCHIO.



Bo Bpemsi NEKUMOHHBIX 3aHATUH PEKOMEHIYETCsS BECTH KOHCIIEKTUPOBAaHHE Yy4eOHOro
Marepuana, oOpamarb BHUIMaHHe Ha (POPMYJNHUPOBKU M KATErOPUH, PACKPBIBAIOILINE CYTh TOTO
WJIA UHOTO SIBJICHUS, BBIBOJBI U MPAKTHUECKUE PEKOMEHIAINH.

KoHCnexT nekuun Jtydiie moapasaessiTh Ha MyHKTHI, COOJIF0OAast KPACHYIO CTPOKY. DTOMY
B Oomnpmoil crenmeHn OyAayT cmnocoOCTBOBATH BOMPOCH IUIAHA JICKLWH, TPEAJIOKEHHbBIE
npenonasatensaiM. Crenyer oOpaliath BHUMAaHHE Ha AaKLEHTBI, BBIBOABL, KOTOpPBIE JAejaeT
NpernoiaBaTelib, OTMe4as HanOoJiee Ba)KHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHaje 3aMedaHUsIMU
«BAKHO», «XOPOIIO 3aMOMHUTBH» M T.NM. MOXHO [enaTh 3TO M C MOMOINBI0 Pa3HOLIBETHBIX
MapKepOB WJIM PYy4eK, NOTIEPKUBAsI TEPMHUHBI U OIIPEECIICHHSI.

Lenecoobpasno paspaboraTh COOCTBEHHYIO CHCTEMY COKpalueHuil, abOpeBuartyp u
cuMmBojioB. OmHako mpu HanpHeHmed padoTe ¢ KOHCIEKTOM CHMBOJIBI JIydllle 3aMEHHTb
OOBIYHBIMH CJIOBAMH JIJIs1 OBICTPOTO 3PUTENBHOTO BOCTIPUSITHS TEKCTA.

Paboras Hag KOHCHEKTOM JIeKIMH, HEOOXOAMMO HCIOJIb30BATH HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JHUTEPATypPy, KOTOPYIO NOMOJHUTEIBHO PEKOMEHIOBAJ IPENOaBaTelIb.
HMeHHO Takas cepbe3Hast, KpOIOTJIMBas padoTa ¢ JIGKLUMOHHBIM MaTEPHAJIOM MO3BOJHT IITyOOKO
OBJIQIETh TEOPETUUECKUM MATEPHUATIOM.

Temartuka nexuuii naercst B padodeil mporpamme JUCIUTIIHHBL.

3. Meroguueckne yKazaHusi OOy4AOIIMMCS 1O MOATOTOBKE K JIAGOPATOPHBIM
3AHATHAM

Ha naboparopHBIX 3aHATHAX TPUBETCTBYETCS AaKTUBHOE Y4acTHE B OOCYXKIEHHU
KOHKPETHBIX CHTyallUH, CIOCOOHOCTh Ha OCHOBE IOJNYYEHHBIX 3HAHWH HAXOIWUTh HaunOoiee
3¢ eKkTUBHBIEC peIeHHs TIOCTABIEHHBIX MTPOOJIEM, YMETh HAXOIUTh ITOJIE3HBIH TOTIOJHUTEIbHBIN
MaTepHa Mo TeMAaTUKE 3aHATHH.

CtyneHty pekOMEeHIyeTCsl CIAeAYOmas CXeMa MOATOTOBKH K JJa00paTOPHOMY 3aHSITHIO:

1. O3HaKOMUTBCA € IUJIAHOM  3aHATHS, KOTOPBIM  OTpakaeT COAEpPIKAHUE
MPEAJIOKEHHON TEMBI.

2. [IpopaboTaTh KOHCTIEKT JISKIIHIA.

3. IIpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY.

B mponecce moarotoBku K JjabOpaTOPHBIM 3aHATHSAM, HEOOXOIMMO OOpaTUTh 0codoe
BHUMaHHE Ha CaMOCTOSITEJIbHOE U3yueHHe PEKOMEHAOBAaHHOM juTepatyprl. Ilpu Bcell moiHOTE
KOHCIIEKTUPOBAHHUs JIEKUMM B HEHW HEBO3MOXHO H3JIOKUTh BECh MaTepuan H3-3a JIMMHUTA
ayauTopHbIX yacoB. [TosTtomy camoctosTenpHas paboTa ¢ yueOHUKaMH, yueOHBIMH TOCOOUSIMH,
HAay4HOH, CIPAaBOYHOH JUTEPATypOH, MaTepuallaMu NEPUOAMYECKHX H3AaHui U HMHTepHeTa
sBysieTcst Hanbosee 3P (PEeKTUBHBIM METOIOM TOJYYEHHs JONMOJHHUTEIBHBIX 3HAHUH, TO3BOJIAET
3HAYMUTEJIPHO AaKTUBU3UPOBATh MpOLECC OBianeHust wuHbopmanmedt, crocodcTByer Oonee
ryOOKOMYy YCBOGHHMIO H3y4aeMOro Matepuana, (OPMHUPYET Y CTYAEHTOB OTHOIUIEHHE K
KOHKpeTHOH mpobneme. Bce HOBBIE NOHATHS MO HM3y4aeMOW TeMe HeoOXOIUMO BBIYYHTH
HAM3yCTh U BHECTH B IJIOCCAPUIl, KOTOPBIN IienecooOpa3HO BECTH C CaMOro Havajia M3y4eHUs

Kypca.

1. OTBeTUTH Ha BONPOCHI IJIaHA JTA0OPATOPHOTO 3aHSATHSI.
2. BrmmonnuTh nOMalHee 3a1aHue.
3. IIpu 3aTpyaHeHUsIX CHOPMYITHPOBATH BOMPOCHI K MPETIOIABATENIO.

Pesynbrar Takoii paboTBl NOJDKEH NPOSIBUTHCS B CIIOCOOHOCTH CTyIEHTa CBOOOIHO
OTBETUTH Ha TEOPETHUECKUE BOIMPOCHL, BBICTYIIATh U Y4aCTBOBATh B KOJJIEKTUBHOM OOCYKIEHUU
BOIIPOCOB HM3y4aeMOIl TEMbI, IPaBUIIbHO BBINOJHATH NPAKTUYECKUE 3a1aHUsA, KOTOPbIE AAIOTCS B
(b oHIE OLIEHOYHBIX CPEACTB AUCLUIUIHHBL



4. MeToanyeckHe YKa3aHusi O0yYAIOIIMMCH MO OPraHU3ALMH CAMOCTOSITEIbHOI
padoThI

Llenp opraHM3alMM CaMOCTOSITENIBHOW pPalOThl MO AUCHUIUIMHE — 3TO YIIyOJleHue u
pacimpeHre 3HaHUH B OONACTH HAayYHOW HCCIIENOBATEIBCKON NESTENBbHOCTH, (popMHUpOBaHHUE
HaBBIKA U MHTEPECA K CAMOCTOSITEIIbHON MTO3HABATEIbHON AESITETbHOCTH.

CamoctosiTespHast paboTa OOyYarOIIMXCs SIBJSIETCSl BaXKHEHIIMM BUJOM OCBOCHUS
COIEp KaHUS TUCLMILIMHBI, MOATOTOBKH K MPAKTUYECKUM 3aHATUSM U K KOHTPOJBHOH pabdoTe.
Croma ke OTHOCATCS M CaMOCTOSTEIbHOE VYIIyOJEHHOE U3yYeHHEe TeM JUCLIUIIUHBI.
CamocrosiTenpHast paboTa MpeAcTaBisieT COOOH MOCTOSHHO NEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTENBLHOTO MPOLIECCa U HOCHT UCCIIEAOBATENBCKUN XapaKkTep, YTO MOCHYKUT B OyAyLIieM
OCHOBAaHMEM JUI HAIMMCAHUS BBINYCKHOW KBAJIN(UKALMOHHOW padoThl, NPAKTHYECKOTO
NPUMEHEHHS TOJYYCHHBIX 3HAHUH.

Opranuzanys caMOCTOSTENbHONH paboThl OOYHAIOLIMXCSl OPUEHTUPYETCSl Ha aKTHUBHBIC
METOABI OBJIA/ICHHs 3HAHUSAMH, PA3BUTHE TBOPUYECKHX CIOCOOHOCTEH, mepexoa OT MOTOYHOTrO K
UHIMBUAYAIU3UPOBAHHOMY OOYYEHHIO, C yUETOM NOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

IIpaBunbHast OpraHU3aLUsl CAMOCTOATEIBHBIX YUEOHBIX 3aHATHUH, UX CHCTEMATHYHOCTD,
nenecooOpasHoe MIaHupoBaHue padoyuero BPEMEHHU MO3BOJISIET CTYASHTAM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHHH M CHCTEMATH3allMd NPHOOPETAEMBbIX 3HAHHH, OOECIeYnBaTh BBICOKHIA
ypOBEHb  yCIIEBAEMOCTH B  MepuUox  OOY4YEeHHWs, TOJYYUTb  HABBIKM  IOBBIIICHUS
npo¢e€CCHOHATBHOTO YPOBHSL.

ITonroroBka k 1abOpaTOPHOMY 3aHSTHIO BKIFOUAET, KpOMe NPOPabOTKH KOHCIEKTa H
NPE3CHTALNH JIEKLIUH, TIOUCK JINTEPATYPhl (TI0 PEKOMEHAOBAHHBIM CITCKAM M CAMOCTOSITEJIBHO),
MOATOTOBKY 3aroTOBOK JMJISi BBICTYIUICHHH IO BONPOCAM, BBIHOCHUMBIM Ui OOCYXKAEHHS I1O
KOHKpeTHOH TeMe. Takue 3aroToBKM MOIYT BKIIOYATh LUTAThl, (DAKThl, COMOCTABICHHE
pasnuYHBIX No3uLMi, coOcTBeHHble MbICTU. Eciam mpobnema 3amHTEpecoBana oOydaroimerocs,
OH MOJKET IMOATOTOBUTH pedepar U BBICTYIIUTh C HUM Ha MPAaKTHYECKOM 3aHATHH. JlabopaTtopHoe
3aHATHE — 3TO, NPEXKIE BCEro, AUCKyccus, OOCYKAeHHe KOHKPETHOH CUTYyalHH, TO €CThb
NpeArnoaraeT yMeHHe BHUMATEJIbHO CIYIIATh YJIEHOB MaJiOH IPYMIIBI M MOAEPATopa, a TaKkKe
CTapaThbCs BBICKA3aTh CBOE MHEHHUE, BBICKA3bIBATh COOCTBEHHBIC UACH U TPEIJIOKEHHS, YTOUHSITh
U 33/1aBaTh BOIIPOCHI KOJUIETaM Mo 00CYKACHHUIO.

IIpu monroroBke K KOHTpOJbHOU padore (pyOexkHOW arrecTanuu) OOYYarOUIUICs
IOJDKEH TOBTOPSITH MPOMIEHHBIN MaTepHall B CTPOTOM COOTBETCTBUU C Y4€OHON MPOrpamMMoH,
UCTIOJB3Ysl KOHCIIEKT JIEKUUH W JIUTEPaTypy, PEKOMEHIOBAaHHYIO TmpenonasatesneM. Ilpu
HEOOXOIUMOCTH MOXKHO OOpaTUTBbCA 3a KOHCYJNbTALE W METOAMYECKOH MOMOIIBI0 K
MPETOIaBATEIO.

CamocrosTenpHast padoTa peanu3yercs:

— HEMOCPEACTBEHHO B INPOIECcCe AayOUTOPHbIX 3aHATHH — Ha  JIEKIUSX,
1a00paTOPHBIX 3aHSTHSIX,

— B KOHTAKT€ C IMPETOAaBaTeieM BHE PAMOK PACIUCaHHUs — HAa KOHCYJBTALUSAX I10
y4eOHBIM BONPOCAM, B XOZ€ TBOPYECKUX KOHTAKTOB, NMPH JIMKBUIALUH 330JDKEHHOCTEH, MPU
BBITIOJIHEHUH MHANBHUAYAJIbHBIX 3aJaHUN U T.J.

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

Buaet CPC u kpurepun OLieHOK

(no 6ammpHO-peiiTnHrosoi cucreme I THTY, CPC onennBaercs B 15 Ganos)

1. Jloknan ¢ mpeseHTauuein



2. ITonroroBka k 1abOPaTOPHBIM 3aHIATUIM

Tembl st caMOCTOSATENBHON paboOThI MPOMKICAaHBl B paboyeil mporpaMme AUCLUTUIHHBL
D¢ dexkTUBHBIM CPEACTBOM OCYINECTBJICHHS O0YYAIOIUMCS CAMOCTOSITENIbHON PabOThI SIBIISIETCS
3JIEKTPOHHAS MH(OPMAIIMOHHO-00pa3oBaTeNibHasl Cpela YHUBEPCUTETA, KOTopas obecreunBaeT
JOCTYI K yueOHBIM IulaHaM, pabo4yMM MporpaMMaM AMCLUIUIMH (MOXyJiei), 1adopaTOpHBIX, K
U3IaHMSAM JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.






