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PABOYASA ITPOI'PAMMA JTUCHUITIMHBI
b51.B.J12.03.02 MynpTUCEpPBUCHBIE CETH CIEAYIOIIUX IIOKOJIEHUN

(KO ¥ HAUMEHOBAHNE IUCLIMILIMHBI COIIACHO y4eOHOMY IIaHy)

HamnpaBnenne noAroToBKu: 11.04.02 «MHpOKOMMYHUKALUOHHBIE
TEXHOJIOTUHU U CUCTEMBI CBSI3H»

(KO ¥ HAMMEHOBAHUE HAIPaBJICHHs NOATOTOBKH / CIeLMaIbHOCTH)

HanpasneHHocTh (poduis): «H)OKOMMYHUKAITNIOHHBIE TEXHOJIOTHHU U
CHCTEMBI CBSI3»

(HauMeHOBaHHe NPOGUIIA / MATHCTEPCKON NPOrpaMMBl /CrICLMaTH3aLI|H )

[Iporpamma: MarucTparypa

(6akanaBpuaT, MarucTpaTypa, CHELHAIUTET)

®opmMma oOydeHus: OYHas1, 3a04Has
(o4Has, 3a04Hast, OYHO-3a04Has)

®opma o0ydeHus: Ounas 3aoyHas
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nabopaTtopHble paboTHI (4ac.) 34 10
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CamocrosiTenpHas pabora (4ac.), B TOM YHCTE: 90 136

KypCOBOIi poeKT (paboTa) (ceMecTp/dac.) 0 0
KoHTpoub (3x3aMeH, yac./3auér) Dk3aMeH, 36 Dk3aMeH, 36
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Pabouass mporpamma mUCHUIUIMHBI «MyJIbTUCEPBUCHBIE CETH CIEAYIOLIUX
TIOKOJIEHUI» COCTaBlI€Ha B COOTBETCTBUM C y4YeOHBIMH IUIaHAMHU II0 HAIPaBJIEHHUIO
nogroroBkd 11.04.02 MupOKOMMYyHHUKAIIMOHHBIE TEXHOJIOTMM MU CHCTEMBI CBS3HU
(Maructepckas mporpamMmmMa — HHGOKOMMYHHKaIlOHHBIE TEXHOJIOIMHM M CHCTEMBI
ces3u) st 2023 roga mpuéma 1o O4YHOM U 3209HOM GpopMaM 00ydeHHUs.

/%/ MomnoxoBckwuii M.A.

7 7

CocrtaBurens:
DOLIEHT Kadeapbl aBTOMaTHKU
U TeJIEKOMMYHHKaIUH, K.T.H., JOLIEHT

PaGouyass mporpaMma paccMOTpeHa H TPHHATA Ha 3acelJaHuu Kadeapsl
«ABTOMaTHKa U TEJIEKOMMYHHUKALIAW. ‘

ITpotokon ot «<9» 3

Pabouas mporpamMa oxoGpena yde6Ho-MeToaudeckoii komuccueii 'OYBIIO
1 «JIOHHTY» mo Hanpasienuto moarotoBku 11.04.02 MHpoxoMMyHHUKAIIMOHHEIE
TE€XHOJIOTHY U CUCTEMBI CBSI3H.

Typynaaos B.B.
(®.H1.0.)

3aBemyrommii kadhenpoi

ITpoTokon oT « /9 » 03 20 3 roma Ne A
IIpencenarens m/ MonokoBckuii MLA.
(né’nnHCL) / (®.1.0.)

Pabouas nporpamma mpoasiena s 20 roja mpuéMa Ha 3acelaHuM Kadeapsl
«ABTOMAaTHKa U TEIEKOMMYHHUKAIAN.

IIpoTokomn o1 « » 20 roma Ne

3aBenyromuit kadenpoii

(moanuce) (®.1.0.)

Pa6oyas nporpamma mpoasiena s 20 roja nmpuéMa Ha 3aceaHuU Kadeapbl
«ABTOMAaTHKa U TEIEKOMMYHHKALIAW.

IIpotokon ot « »

20 roma Ne

3aBemyromumii kadhenpoi

(moanuce)

«ABTOMAaTHKa U TEIEKOMMYHHKALIAWY.
IIpoTokoit oT « »

Pabouas mporpamma npoaJsena aisg 20

(®.1.0.)

roja nmpuéma Ha 3acelaHuM Kapeapsl

20 roma Ne

3aBenyromuii kabeapoi

(moamuce)

(®.1.0))




1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA INCIIUITJINHBI

JluciumuinHa paccMaTpuBaeT BOIPOCHI, CBS3aHHBIE C IPOCKTUPOBAHHEM H
9KCIUTyaTallue MyJIbTUCEPBUCHBIX ceTel cenyronux nokosiaeauin (NGN).

Llenpro mpenojaBaHusl JUCHUUIUIMHBI SBISIETCS NPUOOPETEHUE CTYICHTAMHU
TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB, 00ECIEUMBAIONIUX KAYECTBEHHYIO
MOJATOTOBKY MarucTpoB o HanpaBJICHUIO MOATOTOBKH 11.04.02
NH()OKOMMYHUKAITMOHHBIE TEXHOJOTHH M CHCTEMBI CBSI3M B OOJACTH TOCTPOCHHSI,
GYHKIIMOHUPOBAHUS, pacueTa U Pa3BUTHS MYJIbTUCEPBUCHBIX TEIEKOMMYHUKAITMOHHBIX
CETEU CIEAYIOINX MOKOJIEHUMN.

B pesynbrate 0CBOCHUS TUCHMILUIMHBI CTYJEHT JOJKEH

3HATh!

— OCHOBHBIE  TEXHUYECKHE  XApPaKTEPUCTUKA W  DKOHOMHUYECKHE  IOKa3aTeIn
COBPEMEHHBIX  OTEYECTBEHHBIX U  3apyOexHbIX  pa3paboTok B  oOjactu
MH(POKOMMYHUKALIUN, NEHCTBYIOIINE HOPMAaTUBHbIE TPEOOBAaHUS U TOCYJapCTBEHHBIE
CTaHJAPTHI;

— OTPACJIEBBIE U HOPMATUBHO-IIPABOBBIE AKTHI;

— IPUHUUIBI TOCTPOEHUSI MOJIENIEH TEXHOJIOTMYECKUX U MH(POPMALIMOHHBIX MIPOLIECCOB,
IIPOBEPKU UX AJICKBATHOCTH Ha IPAKTUKE, [IPU IIPOECKTUPOBAHUU CPEICTB U CETEU CBA3U
Y VX DJIEMEHTOB.

YMETBH:

— OCYUIECTBJIATh MAaTEHTHBIA MOMCK, MPOBOAUTH COOp, aHAIW3 W CHUCTEMATU3ALUIO

HAy4HO-UCCIEeI0BaTeIbCKOM MHpOpMalK, (HOopMyIupoBaTh LEIW U 33Ja4d HAYYHO-
UCCJIEIOBATENBCKUX Pad0T B 00JIACTH CO3[aHUA MH(POKOMMYHHMKAIMOHHBIX CETEH M
CUCTEM,;

— pa3pabaTbIiBaTh TEXHUYECKOE 3a/laHue, TpeOOBaHUS W YCIOBHUS Ha pa3pabOTKy H
IPOEKTUPOBaHUE NHPOKOMMYHUKALIMOHHBIX CETEN U CUCTEM;

— UCIOJIb30BaTh MaTeMaTUYECKUE METO/IbI LTSt aHanau3a POJAXK
MH()OKOMMYHUKAIIMOHHBIX CUCTEM WU/WJIM UX COCTABIIAIOIIMX KIFOUEBBIM KIIMEHTaM;

— OCYUIECTBJISITh COOp M aHajdu3 MCXOAHBIX JAHHBIX JI pacdyera U MPOEKTUPOBAHUS
PAaAUOTEXHUYECKUX YCTPOMCTB M HWH(DOKOMMYHHUKAIIMOHHBIX CHCTEM W/WIU HX
COCTABJISIFOLIMX C TPUMEHEHUEM CUCTEM KOMITBIOTEPHOI'O MMPOEKTUPOBAHUS;

— OCYILIECTBIISITh PacyeT OCHOBHBIX MOKa3aTeseld KauecTBa MH(OKOMMYHHKAIIMOHHBIX
CUCTEM W/WIM HUX COCTABISIOIMX B T.4. C MPUMEHEHUEM CHUCTEM KOMIIBIOTEPHOTO
MPOECKTUPOBAHMS,

BIIAJICTh:

— HaBbIKaMM Pa3pabOTKH W aHaIW3a BapUAHTOB CO3JaHUS MHPOKOMMYHHKALMOHHBIX
CeTell M CUCTEM Ha OCHOBE CHHTE3a HAKOIUIEHHOTO OIbITa, U3yYEHUS JIMTEpaTyphl U
COOCTBEHHOW MHTYULMU; MTPOTHO3Y MOCIEICTBUN, TOMCK KOMIPOMHUCCHBIX PELIEHUH B
YCIIOBUSIX MHOTOKPUTEPUAIBHOCTH;



— HaBbIKaMHN HCIIOJIb30BaHWA KOMIIBKOTCPHBIX ITOMCKOBBIX CHUCTCM I IIOHMCKa
HCO6XO,ZIHMOﬁ I/IH(i)OpMaHI/II/I 110 HWHHOBAITMOHHBIM u KOHKYPCHTHBIM
I/IH(I)OKOMMYHI/IKaHI/IOHHBIM CUCTEMaM H/WJIA UX COCTaBJIAIOINM,

— HaBbIKaMH pa6OTI>I C COBPpCMCHHBIMU OTCUCCTBCHHLBIMH H BaPY6C)KHLIMH IHaKCTaMH
nporpamMm IAjisdl peuCHUsI CXEMOTCXHUYCCKUX, CUCTCMHBIX U CCTCBBLIX 3a/1d4.

[lepeuniciieHHbIe pe3yNibTaThl 0OYUYEHUS SIBIISIOTCS OCHOBOW ISl (hOPMUPOBAHMS
CJIEIYIOUTUX KOMIIETSHITHH:

— CIIOCOOEH HCIIOJIB30BaTh COBPEMEHHBIE JIOCTMKEHUS HAyKH M IEPEIOBbIE
WH(OOKOMMYHUKAITMOHHBIE TEXHOJOTHH, METOABl TIPOBEICHHUSI TEOPETHUYECKUX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BAHUN B HAYYHO-UCCIEI0BATEIbCKUX paboTax B 00JaCTH
NKTuCC, craBuTh 3aJaud HCCIEIOBAaHMS, BBIOMPATH METOJABI IKCIEPUMEHTAIHHOU
paboThl C LEIbI0 COBEPIICHCTBOBAHUS M CO3/IaHUS HOBBIX IEPCHEKTUBHBIX
UHPOKOMMYHUKaMOHHBIX cucteM (I1K-1);

— crocobeH YIPABISATH TEXHOJIOTUYECKUMU U3MCHEHUSMU
MH(OOKOMMYHUKAIITMOHHONW  CTPYKTYpbl —OpraHu3alldii, HaxXOoXJCHHUEM IyTed ee
COBEpUICHCTBOBAHMUSI, TOTOBHOCTHIO YYAaCTBOBATh B OpraHuM3alldd W NPOBEACHUU
PECTPYKTYpHU3alMi UHPOKOMMYHUKAITMOHHBIX MOJIPA3ACICHUN MPEANPUITHI B HEIAX
HOBBIIIICHUS MX KOoHOMUYeckoi 3 dexTuBrocTH (I[TK-8);

—crnoco0eH K pa3paboTKe MoOJened pa3Iu4HbIX TEXHOJOTUYECKUX U
UH(OPMAIMOHHBIX MTPOIIECCOB, MPOBEPKE X AJEKBATHOCTU HA MPAKTUKE, TOTOBHOCTHIO
UCIIOJIb30BaTh  MAKeThl ~ NPHUKJIAAHBIX ~ [porpaMM  aHajiuM3a W CHHTE3a
MH(POKOMMYHUKAIMOHHBIX CUCTEM, ceTeid u yctpoiicts (ITK-10).

2 MECTO JUCIHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JucruminHa ~ OTHOCUTCS K 4acTd,  (OpMHUpPYyeMOM  y4aCTHUKAMH
oOpazoBarenbHbIX OTHOIIEHUH brioka 1 nucuumiun (Moaysei) yaeOHOro miiaHa.

basupyercs Ha 3HAHUSAX, YMEHUSIX U HABBIKAaX, KOTOPBIE CTYJEHT MPUOOPEI 3a BCE
roJIbl 00yUYeHHs 0 TporpaMMe OakajiaBpuarta Mo YKpyImHEHHOU rpyrie.

3HaHWS, YMEHHS W HaBbIKA, MPUOOPETECHHBIE TMPU OCBOCHUU JaHHOU
JTUCIUTUIUHBI, PEATN3yIOTCA CTYIACHTOM TPH U3YYCHUH TOCICTYIONINX JTUCIUILIAH
(«MHbOpMaIIMOHHBIE CHCTEMBI W TEXHOJOTHH», «MaTeMaTHYeCKOe MOJCIHPOBAHHE
YCTPOHCTB M CHCTEM», «TEOPHs IOCTPOCHHS HHPOKOMMYHHKAIIMOHHBIX METeH U
CUCTEMY), TIPOXOKICHUH YUCOHOW WIIM MPOM3BOIACTBEHHON NMPAKTUKH, MPOXOXKICHHH
rOCYyJapCTBEHHOW UTOIOBOW aTTECTALIUU.
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3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 PacnpenesieHue y4eOHbIX 4YacoB IO TeMaM /JUCHUILVIMHBI M BHJAaM

3aHATUN

HaumeHOBaHHE TEMBI KomnmuaecTBo yacos
(coneprkaTeNbHBIX MOTYJIEH) (ouHasi/3aouHas Gopma)
Beero B Tom uncie
Jlekuuu | Jlabop | Ilpaxr. CP
Tema 1. Beegenue. OcHOBHbBIE
HOJIOKEHUS MYJIbTUCEPBHCHBIX 11/17 4/1 7/16
CeTEH CICAYIOIMNX TTOKOJICHUM.
Tema 2. Apxurekrypa ) 11/18 4/ 7116
MYJIbTUCEPBUCHBIX CETEH.
Tema 3. TpancroprHele 217 | 41 12/0 16/16
MYJIBTHCEPBHCHBIC CETH.
Tema 4. Cen noctyna 3821 | 41 14/0 20/20
MYJIBTHCEPBHUCHBIX CETEH.
Tema 5. Cuctemsl ynpaBieHus
BBI30BaMH B MYJIbTHCEPBUCHBIX 12/11 4/1 8/10
CEeTSX.
Tewma 6. [InaTtdopmsl yenyr u
NPUJIOKEHUH B 16/31 4/1 4/5 8/25
MYJIbTUCEPBUCHBIX CETSIX.
Tema 7. Ycnyru B
MYJIbTHCEPBUCHBIX CETIX 24/31 4/1 4/5 16/25
CIEIYIOIIMNX MOKOJEHHUIM.
Tema 8. Undopmanrionnas
0€3011acHOCTh ITPH 14/10 6/2 8/8
IPEIOCTaBICHUU YCIYT
KonrtakTHas pabota
4/6
(momomHUTENBHAS)
Kypcogas pabota (mpoekr) 0 0
Wroro no BunaM 3aHATUH 34/10 34/10 0 90/136
KonTtposs 36/36
UTOroO: 198

(I)opanOBaHne KOMIIETEeHLIUH B Pe3yJbTaTe 0CBOCHUA TEM TUCHUIIJIMHBI

Komnerenmnuu TeMbl TUCIUIUIMHBI, HalleJICHHBIC Ha (POPMHUPOBAHHUE
KOMITIETEHIINHT

[1K-1 Tewmsr 1,2,3,4,5,6,7,8

I[1K-8 Temn! 2,3,4,5,6,7,8

[1K-10 Temner 2,3,4,5,6,7,8




3.2 Jlekuuu

Tema 1. BBenenue. OCHOBHBIE MOJOKEHUS MYJIbTUCEPBUCHBIX CETEN CIEMYIOIIUX
ITOKOJICHHH.

ConeprkaHue TeMBI 1:

BaxHeiilline TEHAEHIMN COBPEMEHHOIO PbIHKA TEJIEKOMMYHHKAIIMOHHBIX YCIIYT.
[lonsiTue cetu cnegyroomero nokojeHus. (OcoOeHHOCTH — (DYHKIMOHUPOBAHUS
MYJIbTUCEPBUCHBIX  CE€TeW. BapuaHTBl apXUTEKTYp MYJIbTUCEPBUCHBIX  CETEH.
[lepcnextuBbl BHeapeHus ceteil. I[IpoOiemMbl MPaKTUYECKOrO0 TMOCTPOCHHS CeTel
CJIEAYIOIIETO MOKOJIECHUS

Jlutrepatypa k Teme 1: [1,2,3]

Tema 2. Apxurekrypa mynbrrcepBucHbIx ceteir (NGN).

ConeprkaHue TEMBI 2:

O6mue npunnumbl apxutekTypbl NGN. Apxutektypa NGN, npennaraemas [TU-
T. Apxurektypa NGN, npennaraecmas MSF . Apxurektypa NGN, npennaraemas 3GPP.
Apxurexktypa NGN Komwmrera TISPAN ETSI. Apxwurexktypa NGN, npemiaraemas
EURESCOM. CpaBHeHHE OCHOBHBIX MOJIX0A0B K NOCTPOeHUIO ceTeit NGN.

Jlutepatypa k Teme 2: [1,2]

Tema 3. TpanCIOpTHBIE MYJIBTUCEPBUCHBIE CETH.

ConepkaHue TeMBbI 3:

Oco6ennoctu TpancnopTHeix ceteit NGN. TexHonoruu CYILIECTBYIOIINX
TPAaHCHOPTHBIX ceTeil. MoaepHu3aus TPAHCIOPTHBIX CETEH INPU MEPEXOJE K CETIM
NGN.

Jlutrepatypa k Teme 3: [1,2,4]

Tema 4. Cetun noctymna MyJIbTUCEPBUCHBIX CETEH.

ConeprxaHue TeMbl 4:

CoBpeMEHHOE COCTOSIHUE U NIEPCIEKTUBBI PA3BUTHSI CETEW JOCTYIA. DBOJIIOLIUS
cered goctyna npu nepexoae K cersm NGN. Knaccudukanus TeXHOJOTHI A0CTyIA.
Mopaepunzanuss  ceter  gocrtyna npu  nepexoge k cetam  NGN.  Crpykrypa
NEPCHEKTUBHON CETU A0CTyNa. Arperamus 1 yrnpajieHue TpapuKoM Ha CTHIKE.

Jlutepatypa k Teme 4: [1,2,4]

Tewma 5. Cuctemsl ynpaBieHHUs! BBI30BAMU B MYJIbTUCEPBUCHBIX CETSX.

ConepKaHuE TEMBI S:

OcCOOEHHOCTH  TOCTPOEHHUSI  CYIIECTBYIOIIMX UM  MEPCHEKTUBHBIX CHUCTEM
ynpasienus BeizoBamu. Cuctema ympaieHuss NGN Ha 0aze ruOKoro KoMmyTaTtopa
Cucrema ympasienus NGN nHa 0aze moacuctemsl IMS. CpaBHeHue cuctem Ha 0aze
rubkoro kommytaropa u IMS. [IpoTtokossl yrpaBiaeHus cetsimu NGN

Jlutepatypa k Teme 5: [1,2,3]

Tema 6. IlnaTdhopMbl yCiIyT U IPUIIOKEHUN B MYJIbTUCEPBUCHBIX CETSX.

ConeprxaHue TeMbl 6:

Meroabl npeAaocTaBieHUs YCIYr CBsI3U € J00aBI€HHOW CcTOMMOCThIO. OOmias
apxutektypa 1miat@opmel ycayr B NGN. Poib U MECTO OTKPBITBIX MPOTPaMMHBIX
untepdeiicor B apxutektrype NGN. Ilnockocts ympaBinenust yciayramu B NGN.
Ynpasnenue kauecTBoM yciyr B NGN.

Jlutepatypa k Teme 6: [1,2,4]

Tema 7. Ycayru B MyJIbTUCEPBUCHBIX CETSIX CIEAYIOIIMX MOKOJICHUH.




Conepxanume TeMbl 7:

CoBpeMEHHOE COCTOSIHUE U TEPCICKTHUBBI PAa3BUTHS yCIyr CceTed CBS3W.
Knaccudukaius yciayr cBsi3u. Ycayru cieayiomiero mokosienus NGS. IIpuHIumns
kiaaccuukanuu yeryr. KoHBepreHIus COBpPEMEHHBIX YCIYT CBS3H.

Jlutepatypa k Teme 7: [2,3,4]

Tema 8. MudopmanmonHast 6€3011acHOCTh MPU MPETOCTABICHUH YCIYT
Coneprxkanue TeMbl 8:

[Tpob6nemsr mHbopMmarmornHont 6e3omacHocTd B ceTsx NGN. MexayHapoaHbie
HOPMAaTHUBHO-TIPABOBBIC JIOKYMEHTHI, PErJIAMEHTUPYIONIHE BOTPOCH HH()OPMAIIMOHHON
oe3onacHoctu B ceTsix NGN.

Jlutepatypa k Teme 8: [1,2]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

B yueOHOM IJ1aHE HE 3aIIaHUPOBAHO.

3.4 JlabopaTopHbie padoThI

Ne Tema paGoTsl O0bewm, yac. | JIutepa
/1 OYH/ 3304H Typa
1 Ananmms npotokoia SIP u ero RTP-Tpaduka 4/5 [6]

9 OcHoBbl MapupyTu3anuu. Kondurypuposanue A/5 [6]
creka nporokosioB TCP/IP
3 PacyeT 0CHOBHBIX MapaMeTpPOB LIIIO30B CETH 14/0 [6]
J0CTyTa
Pacuet o6beMa 06opyaoBaHusi THOKOTO
4 komMmyTaropa cetu NGN 12/0 [6]
UTOTI'O: 34/10 34/8
3.5 CamocrosiTesibHasi padoTa CTy/IeHTa
No Bunapl camocTosTenbHOM pabOThI CTYICHTA O6nem, vac.
/I OYH/3204H
1 M3ydenue JeKIMOHHOTO MaTepralia 45/64
2 [TonroToBKa K MPaKTHYECKUM 3aHITHIIM -
3 [ToaroToBka Kk 1a60paTOPHBIM paboTamM 45/63
4 BrInosiHeHNEe KypcOBOIO MPOEKTa -
3) BrimoiHeHIEe KypCcoBO# paboThI -
6 BrInosiHeHNe HHIMBUAYAIbHOTO 33 JaHUs 0/9
UTOIoO: 38/60
3.6 KypcoBoii npoekT (padora), HHAMBHIYaJbHOE 3aaHNe
BoimonHenne  KypcoBoro mpoekta (paboTel) B y4yeOHOM IIJIaHE HeE
3aIrIaHUPOBAHO.

g cTyneHToB 3a04yHOW (OpMbI OOy4YeHHS BO 2 CEMECTpe MPEeayCMOTPEHO
BBITNIOJIHEHHE KOHTPOJIBHON paboThl O (hopMe MHANBUAYAIBHOTO 3aJaHHsI.

Tematuka

3aJaHus CBsi3aHa C N3Yy4YCHUCM IIPUHIIUIIOB

MIOCTPOCHUS




MYJIBTUCEPBUCHBIX CETEH CIIEAYIOIIEr0 IOKOJICHUS, OCHOBHBIX TMPOTOKOJOB U
TEXHOJIOTUI, METOAOB oOecreyeHus KadecTBa oOciyxkuBaHus. lLlenb — ycBoeHue
METOAMKH pacueTa OCHOBHBIX IapaMeTpOB IUII030B U 00beMa 000pYyIOBaHUSI THOKOTO
KOMMYTaTOpa B MYJIbTHUCEPBUCHOM CETH CIETYIONIETO MTOKOJICHHUS .

B pesynbrare BoIOTHEHHUS PaOOThI CTYEHT JOJKEH:

— 3HATh METOJUKY pacuera 000pya0BaHMs MYyJIbTUCEPBUCHON CETH;

— yMeTbh BBIOMpPATh 000pyA0BaHNE C HEOOXOAUMBIMHU MTapaMETPaAMHU.

Otuer 0 paboTe COCTOMT M3 TEKCTOBOW 4YacTH Ha JucTax (opmara A4.
PexoMenayeMblit 00beM MOSICHUTEIBHON 3aUCKHU M0 UHAUBUIYAIBHOMY 33aHUI0 — HE
oosee 15 ctpanuil hopmara A4.

4 ®OHJA ONEHOYHBIX CPEACTB

4.1 Kpurepuum ¥ MKaJbl JJf HHTCTPHUPOBAHHON OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH N

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUU

- HyJIEBOM YpOBEHb: HEBEPHBIE, HE aPIYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHAMAaJIbHBIA YPOBEHb: JAHbI HE MOJIHBIEC, HETOYHBIE U HEAPTYMEHTUPOBAHHbBIC
OTBETHI Ha BOMPOCHI. JlOMyIIeHO MHOTO TPyObIX OIIMOOK. YPOBEHb 3HAHMM HUKE
MUHUMAaJIBHBIX TPEOOBAHUM;

- [IOPOTOBBIM  YPOBEHb.  JaHbl  HEJOCTaTOYHO  MOJIHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI HAa BOMNPOCHL. 1I10XO0 3HAET TEpMUHBI, ONPENCICHUS U
IIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHHs, NPUHLMIIBL JOIyIIEHO MHOIO
HEerpyObIX OIMOOK;

- CPEIHUM YPOBEHb: JAHbl JOCTATOYHO IOJIHBIC, TOYHBIE U ApPIyMEHTHPOBAHHbBIC
OTBETBHI Ha BOIPOCHL. B 1I€IOM 3HAeT TEPMHUHBI, ONPENEIICHUS U TOHATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUSI, MPUHLMITBL. JIOMYIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

- IPOJIBUHYTHIN YPOBEHb: JAaHbI MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMNPOCHL. 3HAET TEPMHHBI, ONPEACIICHUS W TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIMIBL. J[OMyIIEeHO HECKOIBKO HETPYOBIX OLIMOOK;

- BBICOKMI YPOBEHbB: JaHbI MOJIHbIC, TOYHBIE U apTYMEHTHUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAE€T TEPMUHBI, ONPENEICHUS W IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIIEHHUSI, TPUHUMIBI. J[OMYIIIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasnaiowas KomMnemeHyuu — yMeHus

- HYJICBOH YpOBEHB: MOJHOE OTCYTCTBHE MOHMMAHMS CYTH METOJIUKU PEIICHUs
3a]1a4d, JOIMYIIEHO MHOXECTBO IPpyOCHIITuX OMMOOK / 3aaHUSI HE BHITIOJTHEHBI BOOOIIIE;

- MUHUMAJIbHBIA YPOBEHB: C1a00€¢ TMOHMMAaHUE CyTH METOJMKH PEUICHUS 3aJauH,
JOMYIICHBl TpyOble omuOKW. Pemrenns He oOocHoBaHbL. He ymeer ucmosib30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTEeparypy. He opueHTHUpyeTcs B cCIelUalbHOW HAyIHOU
JUTEpaType ;



- IOPOTOBBII YPOBEHB: JOCTATOYHOE MOHUMAHHE CYyTH METOAMKU PELICHHUs 3aauH,
JONyIleHbl ommOku. PemeHuss He Bcerna OOOCHOBaHBL. YMEET —HCIOJIB30BATh
HOPMATUBHO-TEXHUYECKYIO JuTepatypy. Ciabo opueHTHpyeTcs B CHEIMaIbHOM Hay4HOM
JUTEPaType;

- CpelHUN YypOBEHb: B II€JIOM MOHHMAaeT CyTh METOAWKM pEUICHUs 3a/1auwu,
JOomyIleHbl ommOku. PemeHuss He Bcerga OOOCHOBaHBL. YMEET HCHOJB30BATh
HOPMAaTHUBHO-TEXHUYECKYIO U CIICIUAIBHYIO HAYYHYIO JIUTEPATypYy;

- MIPOJBUHYTHII YPOBEHb: B LIEJIOM MOHMMAET CYTh METOJUKH PELICHUs 3aJa4H,
nonymieHsl HetoyHocTH. CrocoOeH 000CHOBaTh pelIeHHs. YMEET HCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CTICHUATIBHYIO HAYUHYIO JIUTEPATypy;

- BBICOKMM YpOBEHb: IMOHUMAET CyTh METOAUKM pemeHus 3agadd. CriocobeH
000CHOBaTh pelIeHHU. YMeeT MCIOIh30BaTh HOPMATHUBHO-TEXHUUECKYIO U CHEIUAIBLHYIO
HAYYHYIO JIUTEPATYPY, IEPETOBOMN OIIBIT.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

- HYJEBOM YpPOBEHb: HE JACMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJHEHUS
npodeccuoHaNbHBIX 3a7a4. He MOXeT BBIOJIHUTE 3aaHMS;

- MUHMMAaJIbHBIN YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJHEHUSA
npodecCHOoHANBHBIX 3a7a4. VCIbIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPU BBINOIHEHUU
OTJEJIbHBIX 3a1aHUM;

- TIOPOTOBBI YPOBEHb: BIJIAJICET HABBIKAMU BBINOJHEHUS NPO(HECCHOHATBHBIX
3a/1a4 Ha IOPOTOBOM YPOBHE. 3aJaHus BBINIOJHAET MEJICHHO U HEKAYECTBEHHO;

- CpeHUI YpOBEHb: BIAJEET HABBIKAMH BBINIOJHEHUS NPO(EeCCHOHATBHBIX 3a/1a4.
3aiaHus BBIMOJIHSAET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- TNPOABUHYTHIA ypOBEHB: BIAACET YBEPEHHBIMU HABBIKAMHM BBIIIOJHEHUS
npo(ecCUOHANBHBIX 3a/ad. BBICTPO M KAaueCTBEHHO BBIMOJHSAET 3aJaHus, HHOTAA
JOIyCKasi HE3HAUYUTENIbHBIE IIOTPEITHOCTH;

- BBICOKMM ypOBEHb: BIAJACET YBEPCHHBIMU HABBIKAMHU  BBIIIOJHEHUS
npo(ecCHOHANBHBIX 3a7ad. bBBICTPO W KAuyeCTBEHHO BBINOJHAET 3aJaHusl, MpH
HEOOXOMMOCTHU AEMOHCTPUPYSI TBOPUECKUNA MOJIXO/.

Obobwennas oyenxka cpopmuposanHocmu KomMnemeHyuil

- HYJICBOM YpOBEHB: Ha HYJIEBOM YpOBHE C(HOPMHPOBAHBI: BCE COCTABJISIONIUE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIBHBIA YPOBEHb: Ha MHUHHUMAJIBHOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TIOPOTOBBIH  ypOBEHb: Ha TIOPOrOBOM YypOBHE C(OPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJIHA WM JIBE U3 TPEX, OCTANIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- CpeIHUN YpOBEHb: Ha CpeAHEM ypoBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIUE;
OJIHA WJIM JIBE U3 TPEX, OCTAIbHBIC — HA 00JIEe BHLICOKOM YPOBHE;

- TPOJBUHYTHI YypOBEHb: Ha TMPOJABUHYTOM YpPOBHE C(HOPMHPOBAHBI: BCE
COCTaBJISIFOIIUE; OJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBLICOKOM YPOBHE;

- BBICOKHI ypOBEHb: Ha BBICOKOM ypPOBHE C(OPMHUPOBAHBI BCE COCTABISIONINE
KOMIIETCHITHI.
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4.2 Bonipochl K 3K3aMeHY U NPUMeP 3K3aMEeHAIMOHHOI0 Ouiiera
Bonpocel k 3xk3aMeHy:

1. Jlate ompegnenenue cetsim crenytomero mnokojeHuss (NGN). TpeGosanus,

MPEABABISIEMBIC K CETSIM CIIETYIOIIETO TOKOJICHHUS.

OcHoBnble xapaktepuctTuku NGN.

[Tpumeps! sBomtonnu moaenu OSI. YpoBau NGN, uxX KpaTkoe ONnucaHue.

O6mas apxutektypa cetu Ha ocHoBe petieHud NGN. OCHOBHBIE 3JIEMEHTHI CETH.

Knaccudukanus o6opynoBanus cereir NGN.

THIIBI IITI030B U UX HA3HAYCHHE.

Omnpenenenue u cTpykrypa Softswitch.

XapakTepucTuka  TPAHCHOPTHOW  IJIOCKOCTH,  IUIOCKOCTH  YIIPaBJICHUS

0OCITy’)KHBaHHEM BBI30Ba U CUTHAIHM3AINH, TUIOCKOCTH YCIIYT U MPUIOKEHUH.

9. Ompenenenne HHPOKOMMYHHUKAITUOHHBIX yCIYT.

10.TpebGoBanus npeabsaBiasieMble K UHHOKOMMYHUKAIIMOHHBIM ycITyram?

11.TpebGoBanus NpeabsABIIEMbIE K IEPCTIEKTUBHBIM CETSM CBSI3U?

12. ®dyHk1moHanbHbIe 00BEKTHI apXUTEKTYphl Softswitch. KpaTkyto xapakrepuctuka
®.0O. ypoBHS YCIYT U NPUIOKEHHH, YPOBHS YIIpaBJIeHUsI 00CTyKMBaHUEM

13.BBI30BOB U CUTHAJIU3AIUH, TPAHCIIOPTHOTO YPOBHSI.

14.060pynoBanue Softswitch B kauecTBe TpaH3UTHOM CTAHIIUH.

15.060pynoBanue Softswitch B kadecTBe pacmpeleeHHOM OKOHEYHOW CTaHIIMU
KOMMYTAIIWH.

16.060pynoBanne Softswitch B kadecTBe pacmpeneneHHOW OKOHEYHOW CTAaHIIHH
KOMMYTAIIWH.

17.060pynosanue Softswitch B kauecTBe pacnpenenenHoro SSP.

18.Knaccuduxarms nporokonoB NGN.

19.Curnanpsusie mpotokoisl. [Iporoxon H323.

20.Ctpyxkrypa cetrt H.323. OcHOBHBIE YCTPOMCTBA.

21.3on0Bas apxutektypa cetu H.323. Hasnmauenme mnpuBpaTHuka. DyHKIIUU

CONOOThWN

IPUBPATHUKA
22.Y cTaHOBIIEHUE COCTMHEHUS MeX Ty TepMunanamu H.323.
23.CemeiictBo  mpotokosioB  H.323 — mporokon mepeHoca  ympaBisIOIIeH
uHpopmaruu H.245.

24.Curnanbnbie npoTokoiibl. [Ipotokon SIP. Ilpumep moctpoenus cetn Ha 6aze
npotokosa SIP

25.0cHoBHBIE A1eMeHThI ceTu SIP.

26.Curnanbnbie npoTokosbl. [Iporokon MGCP. ®yukuuu nporokoina MGCP.

27 IIpotokon MGCP. Apxutektypa cetu, 6azupyromieiics Ha nporokone MGCP.

28.1Tpotokon MGCP. Komnonentst cetu MGCP.

29.Curnanbnbie npotokosnsl. MEGACO/H.248.

30.Tpancnoptasie nmpotokosibl RTP u RTCP.

31.1TpoTokomnsl mapmpytusaruu. OSPF, BGP.

32.Mecto mpotokona SIP B creke npotokosnoB OSI.

33.Anpecamus B SIP. Ctpykrypa coobmienus SIP.

34.0cHoBHbIe TUTIBI co00menuit SIP.

35.Ctpykrypa coobmenus SIP. 3ampocel. CTpykTypa 3ampoca.
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36.I1pumep ycranosienus coenunenus B SIP cern.

37.I1Ipumep noctpoeHus cetu Ha 0aze npotokosua SIP.

38.Ha3nauenne u (QyHKIMU MPOKCU-CEPBEPA, CepBepa Iepeajpecaluu, cepBepa
orpejeieHus: MecTomnosoxenus cetu SIP.

39.Apxutektypa cetu MPLS.

40.TlpyuHIMIT ~ MHOTOMPOTOKOJIbBHOW KOMMYTalldd C  HUCIIOJIb30BAHUEM METOK
(Multiprotocol Label Switching, MPLYS).

41.0cHoBHbI€ 3neMeHThl cetu MPLS.

42.YcranoBka u yapanenue MPLS-tynHenei.

43.1Tporokon LDP. Pexxumbr pa6oter LDP.

44 TlpuBsizKa METOK.

45.1Tpotokosn RSVP-TE.

46.Apxurektypa IMS

47.CpaBuenue apxutektypsl IMS u softswitch. Jlocrounctsa u negocrarku IMS.

48.B yeM 3akimovaroTcs GyHKIHH KadyecTBa oocimyxuBanus (QoS)?

49.Ha3oBuTe OCHOBHBIE ITpeUMYyIlecTBa kauecTBa oOcykuBanus B CCIL.

50.Yto o3nauaeT nuddepeHipoBanHoe 00cTyKuBaHue?

51.HazoBuTe OCHOBHBIE TAPAMETPHI, BIMSIONIUE HA KAYECTBO Mepejaunl peyu.

HpI/IMCp 9K3aMCHAITMOHHOI'O outera:

T'OVBIIO «JIOHELIKU HAITUOHAJIbHBI TEXHUYECKU YHUBEPCUTET»
[IporpaMMa noAroToBKU: MarucTpaTypa
Hanpasnenue noarorosku: 11.04.02 MHpokoMMyHHKAIIMOHHbBIE TEXHOJIOTUH U CUCTEMBI CBSI3U
[Ipodune: «MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBA3H Cemectp I
VYuebHasa aucuuiuinHa: «MyIbTHCEPBHUCHBIE CETH CIIEAYIOIIETO OKOIECHUS

Buaer Ne 2

1. Hate ompenenenne cetssim  ciuenyroomero nokonenus (NGN).  Tpeboanus,
MIPEABSIBISIEMBIC K CETSIM CJIETYIONIETO MOKOJICHUSI.

2. Crpykrypa cetu H.323. OcHOBHBIE YCTpOMCTBA.

3. Paccuntate oOopymoBaHME TpPAHCIOPTHOTO MUIO3a € Yy4eToM / 0e3 ydera
Hcroip3oBanus kogeka G.711, eciu U3BECTHO:

- yrcno NoTokoB El, ocCymIecTBASIONMX MOJKIIOYeHHE Tele(OHHOW CEeTH CBSI3U OOIIero
MOJIB30BaHUS K TPAHCIIOPTHOMY ILTI03Y cocTaBisieT 10;

- [I0JI0ca MPOITYCKaHMs 3BeHa CUrHanu3anuu pasHa 64000 6ut/c;

- 3arpy3Ka 3BeHa curHanuzanuu cocrasiser 0,15 Opi;

- OCTaJIbHBIE MMapaMeTphl CTaHAAPTHHIC.

yTBCp)K,Z[CHO Ha 3aCCJaHuHn Ka(benpm «ABTOMaTHKA U TCIICKOMMYHHUKAIIUN

ITpotokon Ne OT « » 20 roja
3aB. kadeapoii B.B. TypynanoB 3k3ameHatop N.A. MonokoBckuii
KPUTEPUU

OlLICHUBAHMS IK3aAMEHAIHOHHOM padoThI
M0 TUCIHUIUINHE «MYJIbTUCEPBUCHBIC CETH CIICAYIONIETO MTOKOJICHUS
JUTsl 00ydarommxcs 1mo HanpasiaeHuto moarotoskul 1.04.02 MapokoMMyHHUKAITMOHHBIE TEXHOJIOTHH U
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cucteMbl CBsi3U (MPodUib - HHPOKOMMYHHKAIIMOHHBIC TEXHOJIOTUU M CUCTEMBI CBSI3H)

DK3aMeH MPOBOJIUTCS MUCBMEHHO TO OmieraM. buier comepxur 3 BOmpoca, KaXIbld U3
KOTOPbIX TpeOyeT KOHKPETHOro orBeTa. IIpm HEoOX0oAMMOCTH OTBEYarOIIUM JOJKEH CONPOBOAUTH
HAIMCaHHOE MOSICHSIOIIEN CXEMOH (PUCYHKOM).

JlBa Bompoca OXBaThIBAIOT TEOPETUYECKYIO0 4YacTb Kypca, a OAMH TPeOYHOT JI€MOHCTpAaILUU
NPAaKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYACHTOM B XOJ€ JIAOOPAaTOPHBIX padoT (MHIMBHIYaIHHOTO
3aJIaHus ).

[IpaBUIBHBIN OTBET Ha TEOPETHUYECKUI BOMPOC OICHMBAETCS B MATHaAuath OamtoB. Ecmm
OTBET HE TIOJHBIM, TO BBIYMTAETCS IATh OAJIOB 3a KaXIyl HETOYHOCTh. llpum orcyrcTBUM
NPaBUWIBHOTO OTBETA HA MOCTABJICHHBIN BOMPOC O0YYArOIIUIICS MoJydaeT HOJb OayuioB. [IpaBuiabHBIH
OTBET Ha MPAKTUYECKUI BOMPOC OLEHUBAETCSA B TPUALAThH IIeCTh OayuioB. Eciiu oTBET He MOJHBIHN, TO
BBIUUTACTCS MATh OA/UIOB 32 KaXAYI0 HETOYHOCThb. lIpM OTCYTCTBMM MpaBHJIBHOTO OTBETa Ha
IIOCTaBJIEHHBI BOMpoc oOyuaronuiics noiy4yaeT Hoib OayuioB. IlodydyeHHble Gajuibl 3a OTBETHI Ha
BOIIPOCHl OMJIETa CYMMHUPYIOTCS U C Y4YETOM pe3yJbTaTOB TEKYILErOo KOHTPOJSl pabOThl CTYyJEHTa
BBIBOJIUTCS UTOroBas onenka no 100-0ajutbHOM MIKaJie.

[lonyuyennas ouenka no 100-0aymibHON IIKajle OINpEAENseT OLEHKY IO ToCyAapCTBEHHOU
mkane u mkaie ESTS.

YTBepkeHO Ha 3aceaHuU Kadeapbl «ABTOMAaTUKA U TEJIEKOMMYHHUKALUI
pOTOKOJ Ne or . .20 T.

3aBenyronmii kKageapoit B.B. Typynanos

4.3 Kpurepun oneHUBaHUA

OueHuBaHME YPOBHSI OCBOEHHUSI CTYACHTOM Y4YEOHOro MaTepHalia JTHUCHUUILIMHBI
«MynbTUCEPBUCHBIE CETU CIEAYIOIIMX MOKOJECHHI» MPOU3BOAUTCS B XOAE TEKYILETO
KOHTPOJISL U TPOMEKYTOUYHOM aTTecTaluu (CEMECTPOBOr0 KOHTPOJIS).

Texkymuii KOHTPOJb 3HAaHWM  CTylIeHTa O4yHOM  (opmbl  OOydeHHs
OCYUIECTBJISIETCS TIO pe3yibTaTaMm J1abopaTopHBIX PadOT; CTyIEHTa 3a0YHOU (POpMBI
0oOy4eHHMsI — IO pe3yJIbTaTaM BBIIOJHEHHUS JaOOPATOPHBIX U KOHTPOJIBHON padoT.

Bommonnenne n1abopaTtopHbIX paboOT ¢ 3alMTOM  OTY€Ta, BBINOJIHEHHUE
WHIUBUYAIbHOTO 3a7aHus (KOHTPOJBHOM paboThl), MPEayCMOTPEHHBIX paboueit
IpOrpaMMOil AMCUMILIMHBI, SBJISETCS HEOOXOIHMMBIM YCIOBHUEM JONYyCKa CTYIEHTa K
DK3aMEHY.

Pacnpenenenne 0ayuioB TEKYIIEro KOHTPOJsSI pabOTHl CTy/IE€HTa Ha MPOTSHKEHUU
ceMecTpa MpuBeIeHO B Tabduie 1.

IIpome:xyTouHasi arrecTalusi 1O pe3yibTaTaM OCBOEHHS JUCHUILUIUHBI B
ceMecTpe NpoBOAUTCS B (hopme ceMecTpoBoro 3x3ameHa. opma nmpoBeAeHUs HIK3aMeHa
— NMUChbMEHHAas. DK3aMEHAIIMOHHBIN OUJIET BKJIIOUAET B ce0s1 3 TEOPETUUECKUX BOIpPOCa.
[Ipy oueHuBaHMM CTyA€HTa Ha DJK3aMEHE NpernojaBareilb PYKOBOJCTBYETCS
KpUTEPUSIMU, TPUBEACHHBIMU B Ta0OuIe 1.

Tabnuna 1 — Pacnpenenenne 6aJ10B TEKYIIEro KOHTPOJIS

dopma KOHTPOISA Bo3MoxkHOE KOJIMUECTBO [Ipumeuanue
0aioB
Jlnist cTyieHToB 04HON (hOpMBI O0YUEHHUs
Otuér no 2 3agaHre BBIMOJHEHO MPABUIIBHO, PEIICHUS
nabopaTopHoii pabote 000CHOBAaHBI, MPUBEJCH aHAIN3 MOJTYYCHHOTO
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dopma KOHTPOJIS Bo3MoxHOE KOJIMUeCcTBO [Tpumeuanue
0aJ10B
pe3ynbTara
1 3a/j1aHue BBINMOJIHEHO B 1I€JIOM IIPaBUIIBHO,
pelleHus He Bcerja 000CHOBaHbI, BOZHUKIIN
TPYOHOCTH B OOBSICHEHUH MTOJTYICHHBIX
pe3yNIbTaTOB
Hroro no 34 N3 pacuéra 17 ayquTOpHBIX 3aHATHH 11
NPaKTHYECKUM MIPOBEICHUS JIaOOPATOPHBIX PadoT.
3aHATHAM U OLieHMBaETCs KaXK0€ 3aHATHE.
J1a00paTOPHBIM
padoram
(MaKCcHMAaJIbLHO
BO3MOKHOE)
UTOI1rO: 34 MakcuMaIbHO BO3MOYKHOE
Jlnist cTyieHToB 3a09HOM (hOPMBI O0yUESHHS
Otuér no 2 3a/iaHue BBINOJIHEHO MPAaBUIIBHO, PELICHUS
nabopaTtopHoi pabore 000CHOBaHBI, MPUBE/ICH aHAIIN3 MOJYYEHHOTO
pe3ynbprara
1 3ajaHue BBINMOJIHEHO B II€JIOM IIPABUIIBHO,
pelleHus He Bcerja 000CHOBaHbI, BOZHUKIIN
TPYJHOCTH B OOBSICHEHUH ITOJTYICHHBIX
pe3yNbTaTOB
Hroro no 4 U3 pacuéra 2 ayIUTOPHBIX 3aHATHN IS
NPaKTHYECKUM MPOBEJCHUS MPAKTUYECKUX 3aHITHI U
3aHATHUAM U nmabopaTOpHBIX paboT. OLIEHUBAETCS KaKI0€
J1a00paTOPHBIM 3aHATHE.
pabotam
(MaKCMMaJIbHO
BO3MOKHOE)
Brimonnenue 30 [Tpu BBIIOTHEHUY 3aJaHUST IPUHSTHI
KOHTPOJIBHON pabOThI MIPABWIbHBIC MIPOCKTHBIC PEIICHMS,
(MHIUBUYaTBLHOTO M3JI0KEHUE MaTepualia apryMeHTUPOBAHHOE,
3a/IaHMS) nocJeioBareabHoe, pabota ohopmiieHa 6e3
3aMEYaHui
15 3a/laHue BBINOJIHEHO B 1IEJIOM NPaBUIIbHO, HO
MIPOEKTHBIE PEIICHUS He BCET1a 00OCHOBAHBI,
MMEIOTCS 3aMeUaHus 1Mo 0(OPMIICHHUIO.
UTOI1O: 34 MakcuManbHO BO3MOKHOE

MakcumanbHOE KOJIMYECTBO OajuioB 3a OTBET HAa BONPOC 3K3aMEHAIIMOHHOIO
OusieTa 3aCUMTHIBAETCA CTYIEHTY B Ciy4yae, €CJIM OTBET MOATBEpPKIACT BIAJCHHE
CTYJICHTOM 3HaHUSIMU B MOJHOM O0ObeMe y4eOHOM MpOrpamMmbl, MaTepuall U3JIOKEH B

JIOTUYECKOM IHOCJICA0OBATCIBbHOCTH C BBIACICHUEM TIJIaBHOTO,

COACPKUT TOYHEIC

(bOpMYIMPOBKH, COMPOBOXKIAAETCS WIUTIOCTPUPYIOIIMMU CXEMaMH U pUCYHKaMH (IIpH

HEOOXOJIUMOCTH).

B ClIy4dac, €CJIM OTBCT Ha BOIIPOC HC B MOJITHOM MCPC OTBCYACT INPUBCIACHHBIM

TpeOOBaHUSM,

CTYACHTY 3aCUMUTLIBACTCS KOJIHMYCCTBO 63HHOB,

paBHoe 5. llpm

OTCYTCTBHUH IIPABUJIIBHOI'O OTBCTA HaA MOCTaBJICHHBIN BOIMPOC CTYACHT I10J1Yy4acT 0

0aJLUTOB.
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Tabmuia 2 — Pacipenenenne 6amioB M0 CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOKHOE KOJIMYECTBO OAJIIOB
OtBer Ha BOITPOCHI BoIpoc 1 15
9K3aMEHAIlMOHHOTO Omiera BOIIPOC 2 15
BOITPOC 3 36
HUTOI'O: 66

HToroBasi oeHKa OonpeaesieTcs MyTeM CyMMHPOBAHHS KOJIHMYECTBA 0ayioB 1Mo
pe3ysibTaTaM TEKYIIero KOHTPOJIS U KOJInYecTBa 0ayuioB Mo pe3yIbTaTaM CeMeCTPOBOTO
sK3aMeHa. MakcHMAaJbHO BO3MOKHOe KojudecTBO OamnioB — 100. Ilomydyennas

orenka mo 100-0a/IbHOM IIKajie ONMpeaesseT OICHKY IO FOCYAapCTBEHHOH IIKajie W
mkane ECTS:

Cymma 0OasioB Ouenka Ornenka
o 100-0anbHOM HIKaIe o mkaine ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A Omimmyno
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJICTBOPUTEIHLHO
35-59 F He
0-34 =8 YIOBJIETBOPUTEIIHHO

* — ¢ 00s3aTEIIbHEIM IMMOBTOPHBIM M3YUCHUEM AVCHHUILINHBI.

4.4 Ilpumep TeKyLIEero ONnpoca Ha NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATUSX
1 J1a0opaToOpHBIX padoTax

Ha npumepe nabopatopHoro 3anarus «PacueT OCHOBHBIX IapaMeTpPOB IUIIO30B
CETH JOCTYyHa»:

1. VYkaxure Ha3HaueHne nuto30B B ceth NGN.

2. Yem oTIMYAIOTCA pa3IMYHbIE TUIBI NUTF030B ceTell NGN: TpaH3UTHBIN
(TpaHKUHTOBBIN), CATHAJIBHBIN, 1OCTYIA, PE3UICHTHBIN 10cTyna?

3. YKaxuTe OCHOBHBIC BAPUAHTHI MOJKIIFOUEHHUSI OKOHEYHBIX MOJIb30BaTENEH
K CETHU CBsI3U OOIIEro MOJIhb30BaHUS.

4, VYkaxuTe BApUAHTHI MOJKIIFOUEHUS MTaKETHBIX TepMHUHANIOB K ceThd NGN.

4.5 KypcoBoe npoeKTupoBaHue
Y4eOHBIM IIJITAaHOM KYypPCOBOE IPOSKTHPOBAHNE HE 3aINTAHUPOBAHO.
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5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHast JuTepaTypa

1. I'yneBuy, JI. C. Cetu cBsizu cnenyromero nokonenus / J[. C. I'yneBuy. — 2-e
u3n. — MockBa : HutepHer-YuuBepcutrer WMubopmanmonnsix TexHonoruit
(MHTYUT), 2016. — 213 c. — ISBN 5-94774-647-1. — TeKkcT : 2JIEKTPOHHBIN //
DnekTpoHHO-OMOMMoreunas cuctema [PR BOOKS : [caiit] — URL:
http://www.iprbookshop.ru/73651.html.

2. leapt, B. 0. MynbTrHCcepBUCHBIE CETH CBSI3U. |pPaHCIOPTHBIE CETH U CETU
noctyna : yueoHoe nocobue / B. FO. Jleapt. — MockBa : MOCKOBCKHN TEXHUYECKUN
YHHUBEpPCUTET cBsi3u U uHpopmatuku, 2014. — 101 c. — ISBN 948-5-905376-13-9. —
Tekcr : aneKTpOoHHBIN // DnekTpoHHO-0nbmmoTeunas cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/63308.html

I1. lonmoiHUTEABHASA JMTEpPaTypa

3. l'ompamireiia, b.C. Cetn cBsizu mocTt-NGN [Onexkrponssiii pecype] / B.C.
[lonpamireiin, A.E. KyuepsBeriit. - 1 MO. - Cankr-IletepOypr : BXB-IletepOypr, 2014. -
1 daiin. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.org/books/17/cd7001.pdf

4. TonukoB, A. M. TpaHCHIOPTHBIE ¥ MYJbTUCEPBUCHBIE CUCTEMBI U CETU CBSI3U.
Yacte 1 : yuebHoe mocobue / A. M. I'omukoB. — Tomck : ToMckuid TOCy1apCTBEHHBIN
YHUBEPCUTET CHUCTEM YMpaBleHUs U paauodnextponuku, 2015. — 102 c¢. — ISBN
2227-8397. — TekcT : AMEeKTpOHHBIA // DnekTpoHHO-OMOIMOTedyHast cuctema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/72197.html.

6 YYHEBHO-METOANYECKOE OBECIHEYHEHUE JTUCHUIIJINHbI

Y4eOHO-MeTOAMYECKHE U31aHusA, paspadoTannbie B JlonHTY:

5. MeTtoauueckue yka3zaHUS K BBINOJHEHHIO KOHTPOJIBHOM pabOThl MO Kypcy
«MyIbTUCEPBUCHBIE CETU CIEAYIOIUX MOKOJEHWI» : g oOyvaromuxcs Io
HampaBieHuto moArotoBku 11.04.02 «HpOKOMMYHUKAITMOHHBIC TEXHOJIOTHH U
CUCTEMBI CBsi3n» 3aouHod ¢opmbl oOyuenus / ['OYBIIO «JIOHHTY», Kad.
aBTOMATHKHU U TEJIIEKOMMYyHUKauuu ; coct.: M. A. MonokoBckuii, B. H. Jlo3uHckas. — —
Homnenk : JOHHTY, 2020. — Cuctem. tpeboBanus: Acrobat Reader. — 3aru. ¢ turtys.
sKkpaHa. JlocTyn uepe3 TM4HbIA KaOUHET CTYyIeHTA.

6. Metoauueckue yKazaHUsi K BBINOJHEHUIO JIA0OpPaTOPHBIX pabOT MO Kypcy
«MynbTUCEPBUCHBIE CETHU CIEIYIOUIMX TMOKOJEHWI» : nis oOydalmuxcs 1o
HampaBiaeHuto noArotoBku 11.04.02 «H)OKOMMYHUKAIIMOHHBIE TEXHOJOTUH H
cuctemsl cBsi3m» Beex popm obydenus / TOYBIIO «/JIOHHTVY», Kad. aBromatuku u
TeleKoMMyHuKauuii ; coct.. M. A. Moinokosckuii, B.H. Jlozunckas. — JloHenk :
JIOHHTY, 2020. — Cuctem. tpeboBanus: Acrobat Reader. — 3arm. ¢ tutyn. skpaHa.
JlocTym yepe3 TMYHBI KAaOWHET CTyACHTA.

/. Metoauueckre yKa3aHHs K CaMOCTOSITENIbHOM paboTe CTyIEHTOB IO
muctuminHe «MyIbTHCEPBUCHBIE CETH CIAEAYIOUUX MOKOJICHUN» : ISl 00y4YaroluXCs


http://www.iprbookshop.ru/73651.html
http://www.iprbookshop.ru/63308.html
http://ed.donntu.org/books/17/cd7001.pdf
http://www.iprbookshop.ru/72197.html
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no HanpasieHuto noArotoBku 11.04.02 HMuboxoMMYyHUKAIIMOHHBIE TEXHOJOTUU U
cucteMbl cBsizu Bcex GopMm obOyuenus / TOYBIIO « IOHHTY», Kad. aBromatuku u
TeiekoMMyHukanui ; coct. B. H. Jlosunckasa, . A. MonokoBckuii. — JIOHENIK :
JOHHTY, 2020. — CucreMm. TpeboBanus: Acrobat Reader. — 3ari. ¢ TUTyI1. SKpaHa.

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCyPChI
OBC JOHHTY - http://donntu.org/library
3BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

1. Yuebnas aynutopus Ne 8.801, yueOHbId Kopmyc 8, id NpPOBEACHUS
JCKIMOHHBIX W Ja0OpaTOpPHBIX  3aHATHW, TPYIIOBBIX W  HWHIWBHIYATBHBIX
KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON aTTecTaluu (MyJIbTUMEIUHHOE
o0opyioBaHHE: MEPCOHANIBHBIC KOMITbIOTEPHI ¢ BbIXo/0M B ceTh (SCENIK; Celeron 2.8
GHz G1840/DDR3-4Gb/HDD-500GB SATA 3); okpan mpoekiuonnsid ELIT
SCREENS M113XWS1; wi-fi Touka goctyna. JleMOHCTpallMOHHbBIC MaTepHAJIbl: CTECH/I
CKC Buras mapa; crena Fider Optic. Jlabopatopnoe ob6opynoBanue: cepsep E220 R;
cepep V10; switch Catalyst 4000; switch Catalyst 2900; mymasTiMeTp B 1025;
u3Mepurens HHAYKIMoHHoM emkoctu. UNI-T; npubop xabenbubiii nepenocHoi TTKII-
4; Oyxtel Teneponnoro kabems tuma TIIII; dakc-ammapar PANASONIC KX-FT25
RS/PD; tenedonnsie ammaparel PANASONIC; tenedon x cranmuu SIEMENS Hicom
150E; OyxTbl omnTOBOJOHHOTO Kabems. Creruanu3upoBaHHas MeOCNb: CTOJbI,
MarHuTHO-MapkepHas Jocka. CucreMHOe oOecrnedeHue: OmNepalMoHHas CucTeMa
Windows XP Professional x86/64 (akagemudeckasi murien3usi DreamSparkPremium);
OpenOffice 2.0.3 (oOwmectBennas muuenzus MPL 2.0); Google Slides (6ecrnuiathHas
Bepeust); Mozilla Firefox (o6mectBennas nunensus MPL 2.0); GNU Octave-6.1.0
(oOmectBennas smrensus); Cisco Packet Tracer Student edition (akamemuueckas
JIMLICH3US)).

2. TloMenieHus Ui CaMOCTOSITENIBHOM pabOThl ¢ BO3MOKHOCTBIO MOAKIIOUYEHHUS
k cetu «/HTepHeT» M obecreyeHUEM JJOCTyrna B DJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa30BaTeNbHYI0 Cpely OpraHM3allMU: YWTalbHBIE 3ajbl, yueOHble Kopryca 2, 3, 8
(aynutopus Ne8.001) (koMIbroTepHAas TEXHUKA C BO3MOKHOCTBIO MOJIKJIFOYEHUS K CETU
«utepuer» u  oOecrieyeHUWEM JIOCTyna B  JJIEKTPOHHYIO  MH(GOPMAIIMOHHO-
obpazoBatensuyto cpeny (DMOC JOHHTY) u 21eKTpOHHO-OMOIMOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOXKHOCTHIO HWHIMBUIYAIBHOIO HEOTPAHUYEHHOTO
nocryna oOyvaronuxest B ObC u DUOC nocpeactBom Wi-Fi ¢ mepcoHambHBIX
MOOMJIBHBIX yCTpoHcTB. CHcTeMHOE obOecreueHue: onepainronHas cucrema Microsoft
Windows 7 (akamemuueckas nuneHsusi, OpenOffice 2.0.3 (oOmiecTBeHHAs JTUIICH3US
MPL 2.0), Mozilla Firefox (o6mectBennas nmunensuss MPL 2.0), Moodle (Modular
Object-Oriented Dynamic Learning Environment) (o6miectBennas suier3ust GNU).


http://donntu.org/library

