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1 IlepeyeHb KOMIETEHIUIT 1 MHAUKATOPOB UX J0CTUKEHUS
[Ipouiecc n3yueHus: AUCUUILIMHBI HAIPaBJIeH Ha (OPMHUPOBAHUE CAEAYIOIUX KOMIIETEHIIHI:

IIpenmecTByromue
Kong u naumeHoBanue pel yrom
Kon u nanmenoBanue JTaIbI
WHIUKATOPa JOCTHIKEHUS Otan
KOMIIETEHIIUU . (c ykazanuem
KOMIIETEHIIUHA
JIMCIIATIIINH )
IIK-1 Crocoben Kk [IK 1.1 3aaTe:
OKCIUTyaTallddl H  Pa3BUTHUIO - TPUHIUIOB  TOCTPOSHUS U
CETEBBIX MIAT(HOPM, CUCTEM M [(PYHKIIMOHUPOBAHHUS CETCH CBSA3U H
CeTei rmepenayn TaHHbIX CUCTEM  KOMMYTAllUH, CHCTEMBI
HyMEpaluu Ha CEeTAX Pa3IMYHOTO
YPOBHS;
- METOJIBI TEXHUYECKON
PKCILTyaTaluu "u yIpaBICHUS
CETSIMU CBSI3U Pa3IMIHOTO
Ha3HAYCHMN,

- CHUCTEMBI CHUTHAJIHU3alUU U
CUHXPOHU3ALIUH,
- OCHOBBI T€OpHH TeleTpaduKa;

- OCHOBBl IIOCTPOCHMS CETEU
CBSI3M CJIEAYIOLIETO IIOKOJICHHUS

K 1.2 YmeTs:

- pa3pabaTbIiBaTh CXEMBbI
OpraHu3aluu CBSI3U cerei
pa3JIMYHBIX YPOBHEH; 1

- pa3pabaThiBaTh  BapUaAHTHI
repexoja OT TPAJUIIMOHHBIX CeTed K

CCTAM CBsA3HU CJICOYyromero
IIOKOJICHU A,
- IPOU3BOJUTH pacuct

000pYJOBaHUS PA3TUYHBIX IITIO30B
CEeTH JIocTyna
11K 1.3 Biagern:

- BIIaJIeeT HaBbIKaMU
pa3pabOTKM  CXE€M  OpraHu3aluu
CBS3M M  COCTaBJEHMSI IUIAHOB
HyMepaluu;

- METO/IaMU pacuera
000pYJOBaHUS PA3TUYHBIX IITI030B
CEeTH JI0CTYTIa,

- HaBBIKAMU IIOCTPOCHHS CXEM
MOAYJEH  INPOCTPAHCTBEHHOM U
BPEMEHHON KOMMYTALIHH.

®dopma(bl) MPOMEKYTOUHON aTTeCTAIlMU IO JUCIUILTHHE:
- JI®O — sk3ameH 5 cemectp;




2 Iloka3aTejn, KPpUTEPUM U MIKAJIbI OLIEHUBAHUS KOMIIeTEHIM A
2.1 TlokazaTeneM OIICHHBAHHS KOMIIETEHIIMH Ha dSTane uX (HOPMHUPOBAHHS TMPH HIYUYCHUU
JVICHUIIJIMHBI SIBJISIETCS] YPOBEHb X OCBOCHHMSI.
IIxana PesynsTars o6yucHms Jeckpunropst YPOBHEH
OIICHUBAHHUS OCBOEHUSI KOMITETEHIINI
IIK 1.1 3nHaTh — OPUHIMIBI TOCTPOCHUS U (PYHKITMOHHUPOBAHUSI CETCH CBSI3H U CUCTEM
KOMMYTAIlM{, CUCTEMbl HyMEpalliy Ha CETAX Pa3JIMYHOr0 YPOBHS
3HaTh! HNmeer cnaboe mnpeacraBieHUE O MNPUHIUIAX
- TIPUHIIMITBI TOCTPOCHUS U [IOCTPOCHUS U (DYHKIIMOHUPOBAHUS CETEH CBSI3U U
(GYHKIIMOHUPOBAHUS ceTeyl |[CUCTEM KOMMYTAl[MM, CHUCTEMAaX HyMEpalHuu Ha
CBSI3U U CUCTEM KOMMYTAIIMH, [CETSIX Pa3IMYHOTO YPOBHS, METOAbl TEXHUYECKOM

Husknii CUCTEMBI HyMEPALMX Ha CETAX PKCIUIyaTalMd W YOPABICHUS CETAMMU  CBS3U
(OpOTOBBIN) |[pa3IMUYHOTO YPOBHS, Pa3JIMYHOrO HA3HAYEHUS, CUCTEMbI CUTHAJIU3alUuU
YPOBEHb - METOBI TEXHUYECKOM (M CHHXPOHM3ALMH, OCHOBBI IOCTPOCHUS CETEU

PKCIUTyaTallil W YIPABIICHHS [CBSI3H CJICAYIOIIETO OKOJICHHS.
ceTsiMA CBs3M  pazimumuHoro | [lpum 3ammre oTYera IO MPAKTHYECKUM H
Ha3HAYCHUS; nabopaTopHbIM paboTaMm ci1ab0 OpPUEHTHPYETCS B
- CHCTEMbI CUTHAJIM3ALMH U [MaTepHale.
CHHXPOHU3AIINY; HMmeer  mpencraBieHWe O MPHHIUIAX
- OCHOBBI IIOCTPOEHHUS |[IOCTPOCHUS U (PYHKIIMOHUPOBAHUS CETEH CBSI3U U
CeTell  CBA3M  CIEQYIOHIErO [CHCTEM KOMMYTAIlMH, CHCTEMax HyMepaluuu Ha
MOKOJICHUSI CeTsIX Pa3IMYHOrO YPOBHS, METOJbI TEXHHYECCKON
OKCILTyaTalluki MW YyIOpaBJICHUA CCTAMHU  CBA3HU
Pa3IMYHOTO HA3HAUYCHUS, CHCTEMbl CUTHATM3ALUH
U CUHXpPOHH3AlWH, OCHOBBI ITOCTPOCHHA ceren
CBSI3H CJICTYIOIIETO TTOKOJICHHSL.
[Ipn 3ammre oT4eTa 1O MPAKTUYECKUM H
1a0opaTopHbBIM ~ paboTaM  OpPHEHTUpPYETCS B
MarepHae.

Cpennuit
YPOBEHB

Mmeer 3HaHMS O HOPUHIUNAX IOCTPOEHUS U
(YHKIIMOHUPOBAHMUSI CETEH CBSA3M U  CUCTEM
KOMMYTallUM, CHUCTEMAax HyMepaluM Ha CeTsIX
pa3IMYHOTO  YPOBHS, METOJAbl  TEXHUYECKOU
DKCIUTyaTallM M YOPABJICHUS CETSIMHM  CBSI3U
pPa3IMYHOTO HAa3HAYEHMs!, CHCTEMBbl CUTHAJIN3ALUN
U CHHXPOHM3allM{, OCHOBBI IIOCTPOEHHUS CeTel
CBS3M CIIEAYIOLIETO MOKOJICHHUS.

IIpn 3ammre oT4eTa MO MNPAKTUYECKUM U
mabopaTOPHBIM pabotam CBOOOJTHO
OpUEHTHUPYETCS B MaTepHalle.

IIK 1.2 YmeTn: pa3pabaTbiBaTh CXEMbI OPTaHU3ALMU CBSA3H CETEN pa3IMYHbIX YPOBHEN

Bricokuii
YPOBEHb

Ymers: He ymeer Oe3 momomu mpernojaaBaTens
- pa3pabaTbIBaTh CXEMbI [pa3pabaThIiBaTh CXEMbl OpraHU3allMU CBS3U
OpraHM3aluu CBA3U CeTeH |ceTell pas3IuYHbIX YpPOBHEH, BapUaHTHI
sk pa3IMYHbIX YPOBHEH; repexo/ia OT TPAAUIIMOHHBIX CeTel K CeTsIM
(noporossiif) | pa3pabarbIBaTh BapHAHTBL CBA3H CJIEIYIOILIETO IIOKOJIEHUH,
Y pOBCHb rnepexo/ia OT TPAIUIMOHHBIX CETeH K [IPOU3BOIUTH pacuer o0opynoBaHus

CETSIM CBSI3U CJIEYIOIIETrO [pa3jIMYHbIX IUI030B CETH JOCTYIA.
[MOKOJICHUS; [Ipu 3amure oryeTa MO MPAKTUYECKUM M
- IPOU3BOJIUTH pacuet |1abopaTopHbIM paboTaM OPHUEHTHPYETCS B

000pyZOBaHUs Pa3IMUYHBIX IUIIO30B [MaTepHae.

CETH JlocTyna Ymeer 4aCTUYHO CaMOCTOSITENIEHO
Cpennuit pa3pabaTbiBaTh CXEMbl OpraHU3AIMK CBS3U
YPOBEHb CeTeM pPAa3NIMUYHBIX YPOBHEW, BapHAHTHI
repexo/ia OT TPAAUIMOHHBIX CeTeH K CeTsIM




CBSI3U CIICYIOIIETO MOKOJICHHH,
IIPOU3BOAUTE pacuet 000pyaOBaHUs
a3 IMYHBIX [IUTIO30B CETH JIOCTYTIA.

IIpu 3amure oTyera MO MPAKTUYECKUM U
abopaTOPHBIM pabotam cmabo
OpUEHTHUPYETCS B MaTepHale.

YMeer  MOJHOCTBIO  CaMOCTOSITEIBHO
pa3pabaTbIBaTh CXEMbl OpraHHU3AIMH CBS3U
CeTell pa3MYHBIX YPOBHEH, BapHaHTHI
nepexo/ia OT TPAJAULIMOHHBIX CETeH K CeTAM
Bricokuii CBSI3U CIIEYIOIIETO MOKOJICHUS,
YpOBEHb IPOU3BOIUTH pacuer o0opynoBaHus
Pa3IMYHBIX [UTIO30B CETU JOCTYyIA.

[Ipu 3amuTe oT4eTa MO MPAKTUYECKUM U
1a00paTOPHBIM pabotam cBOOOTHO
OpUEHTHPYETCs B MaTepHale.

K 1.3 Baagers: B1aneeT HaBbIKAMH Pa3pabOTKHM CXEM OpPTaHHM3AIlMU CBSI3U M COCTABJICHUS

MJIAHOB HyMepaluu

Baaners: Cnabo BiajeeTr HaBbIKAaMHU pa3pabOTKu
- BIIaJiceT HaBbIKAMH Pa3pabOTKU [CXEM OpraHu3allid CBSI3M M COCTaBIICHUS

CXeM  OpraHM3aldd  CBA3UM W [[UIAHOB HYMEpallMd M METOJaMH pacyera

COCTaBJICHUS IJIAHOB HYMEpallHH; 000py/OBaHUsl PA3TUYHBIX IILTIO30B CETH
- METOJIaMU pacyeTa |[1OCTyTa.

o0opynoBaHUsl Pa3NUYHBIX IUT030B | [Ipu 3amure ordyera Mo MpakTUYECKUM U

CEeTH JI0CTYTa; 1abopaTOPHBIM pabotam cinabo
- HaBBIKAMU IIOCTPOCHHSI CXEM [OPHEHTHPYETCS B MarepHae.

Huskuit
(moporoBbIit)
YpOBEHb

MOLYJIEd  IPOCTPAHCTBEHHOM M | Bmameer HaBBIKAMH  CaMOCTOSITCIIBHOMN
BPEMEHHOW KOMMYTaIIUU. pa3pabOTKH CXeM OpraHu3all CBSI3U H
COCTaBJICHHUS  IUIAHOB  HyMEpalUuu U
Cpennuii METOJIaMU pacuera o0opyIoBaHUS
YPOBEHb Pa3IMYHbIX LUII030B CETHU JOCTYIA.

IIpu 3amure oTyeTa MO MPAKTHUECKUM U
1a00paTOpHbIM pabOTaM OPUEHTHPYETCS B
Marepuasie.

BnaﬂeeT HaBbIKaMU CaMOCTOSITEIILHOU
pa3pabOTKH CXeM OpraHu3ali CBSI3U |
COCTaBJICHUS  IUTAHOB  HyMEpallUd W
METOJIaMU pacuera o0opyIoBaHUS
a3 IMYHBIX [IUTI030B CETH JIOCTYTIA.

[Ipu 3amuTe oTUeTa MO MPAKTUYECKUM U
abopaTOPHBIM pabotam CBOOOIHO
OpUEHTHpYETCS B MaTepuale.

Bricokuii
YPOBEHD

2.2 Tabnuiia COOTBETCTBUS PE3yNbTATOB MPOMEKYTOUHON aTTECTAIIUU 10 JTUCIUIUITMHE YPOBHIO
sTana (GOPMUPOBAHKS KOMIETEHITUN

®opma [xana Konx nanukaropa YpoBeHb OCBOCHUS
KOHTPOJISI OLICHUBAHMSI JOCTUKEHHS] KOMIIETEHIIUI KOMIETEHIINH
YJIOBJIETBOPUTEITBHO IK 1 HU3KUU
DK3amMeH XOpOLIO IIK'1 CpeIHMI
OTJINYHO IIK 1 BBICOKHM




3 MetoanuecKkue MaTepHuaJibl, ONpele/siolue NpoueIypbl OHeHUBAHUS

[Ipouiecc oneHWBaHWS 3HAHWW, YMEHH, HAaBHIKOB © (MJIM) OMbBITAa JACSITEIHHOCTH,
XapaKTepU3yIOMMX ATanbl (GOPMUPOBAHUS KOMIIETEHIIMM, MpencTaBieH B Tabiumax mo Qopmam
oOyueHus

OueHoYHEBIE

Tun 3ansaTus Tema (pa3aeun) cpeacTBa

IIK 1.1 3HaTh — IPUHIUIIEI IOCTPOCHHUS B (PYHKIIMOHUPOBAHMS CETCH CBSI3M U CUCTEM
KOMMYTAIlMM, CHUCTEMbl HYMEpallMM Ha CETSIX pa3JIMYHOTO YPOBHSA, METOJbI TEXHHYECKOU
DKCILTyaTalliu U YIPABIICHUS CETAMH CBS3HM PA3JIMYHOTO HA3HAYEHHUS, CHUCTEMbl CUTHAIU3AINH
Y CHHXPOHU3AIIMHI, OCHOBBI IOCTPOCHUS CETEH CBSA3H CJIECIYIONIETO MOKOJICHUS

Jlekusa Bce neximy JuCcUILINHEL Koucnekr
Texuuueckast JKCIUTyaTaIus U (HPOBBIX CHUCTEM ammra

[IpakTHueckoe pacrpeiesieHrst COOOIEeHUA .

MPaKTUYECKOU

3aHATHE [IpoTOKOJIBI yIpaBi€HUS BBHI30BAMH B MYJIbTHCEPBUCHBIX AGOTLL
CETAX p

CaMocTosTenbHast 3auer o

Bce paznensbl nuciumiMHbL
pabora JUCLUILINHE

IIK 1.2 ¥meTs: pazpabaTeiBaTh CXEMBbl OPTaHU3AIMH CBSA3H CETEH pa3IMYHBIX YPOBHEH,;
pa3pabaThiBaTh BapUaHThl IepexoAa OT TPAJUIMOHHBIX CETEH K CeTAM CBS3M CIENYIOILEro
[IOKOJICHUS; pa3padaTbiBaTh CXEMbI IMOCTPOCHMSI MOAYJIEH IPOCTPAHCTBEHHOM W BPEMEHHOMN
KOMMYTAlLlMU; IPOU3BOUTH pacyeT 000pyI0BaHUS Pa3IMUHBIX [IUTI030B CETH JOCTYHA.

CocraB Enunoit cetu anexkrtpocBsizu (ECO  PO).
Knaccudukanusa cereit ECO P®. OcHoBHble BapHaHTHI
[MOCTPOCHUS TEJIEKOMMYHUKAIIMOHHBIX ceTed. [IpuHiumb
KOMMyTauud.  Meroasl ~ KOMMyTauud.  TomoJsiorus
Tene(OHHBIX  CeTed  pasHbIX  ypoOBHEH  (MECTHEIE,
BHYTPU30HOBBIE, MEKIYTOpOIHbIE). Poccuiickas cucrema u
Jlexknuu yIp ’ ALYropoa ) Koucnekr
maaH Hymepauud. Hymepanus Ha CeTsIX Ppa3IMYHbIX
YPOBHEH.
[lonsitue cetn pocryma. Knaccudukanus cereit mocryma.
Knaccudukanus TeXHOIOTUH MPOBOJHOTO aOOHEHTCKOTO
nocryna. [ubGpuansie TexHonoruun goctynma FTTx.
[TaccuBubie ontuueckue cetr PON.
Moy IpOCTPaHCTBEHHOM KOMMYTallMH 3amura
[IpakTueckue Yy poctp N yran HI
Moaynau BpeMEHHON KOMMYTAaIKU MPaKTUYECKUX
paboTHI
pabot
CeTtu cOTOBOI MOJBUKHOM CBSI3U 3amura
JlabopaTopHble
AGOThL [IpoTOKOJIBI yIpaBiIEHUS BBHI30BAMH B MYJIbTUCEPBUCHBIX | TAOOPATOPHBIX
P CeTsIX pabot
CamocrosiTenbHas |Bece paziensl IUCHUILIAHBL 3auer o
aboTta THUCLUITINHE

IIK 1.3 Buaapern: BiageeT HaBbIKaMU pPa3pabOTKH CXEM OpraHu3allid CBS3M U
COCTaBJIEHUS IUIAHOB HyMepalluM; METOJaMM pacueTa 00OpYIOBaHUS Pa3IUYHBIX IIIJIIO30B CETH
TOCTYIIa; HaBBIKaMU IOCTPOEHUS CXEM MOAYJEN MPOCTPAHCTBEHHON U BPEMEHHON KOMMYTAIIVH.

OcHoBHBIE BapUaHTHI MTOCTPOEHUS
TEJIEKOMMYHUKAIIMOHHBIX ceTeil. [IpuHIMIbBl KOMMYyTalUu.
Metonpl koMMmyTanuu. Tomosorust TenedOHHBIX CeTer
Jlexuus A yratr ¢ KoHncnekr
pa3HBIX YpOBHEM (MecTHBIE, BHYTPU30HOBBIE,
MEXIyropoansie).  Poccuwiickas cuctemMa W IUIaH
Hymepaimu. Hymepanus Ha ceTsx pa3jaudHbIX YPOBHEH.
[IpakTrueckoe Pacyer o0opymoBaHHS CETH JOCTyNa  CJEIYIOIIETO 3aiura
P Py y Y [IPaKTUYECKOU
3aHSATHE MMOKOJICHUS
paboThI




OueHo4YHbIE
Tun 3ansaTus Tema (pa3aed) .
cpeacTBa
3amnura
JlaGopaTopHas Murpauuss Tpaguuuonubelx ['TC x I'TC cuenyromero N
nmabopaTopHOH
pabota [MOKOJICHUS
paboThI
CamocTosiTenbHast 3adeT no
Bce pazaensl nucumminHb
aboTa JTVCIUILTNHE

4 TunoBble KOHTPOJILHBIE 32/IaHUS
4.1 TIK-1 Cnocoben k sxcnayamayuu u pazeumuro cemesvlx Niam@opm, cucmem u ceme
nepeoaiu OaHHbIX
3uamop:
- TPUHIUOB TOCTPOSHUS W (DYHKIMOHUPOBAHUS CETEH CBS3M M CHUCTEM KOMMYTAIIHH,
CHCTEMBI HyMEpaIlui Ha CETAX Pa3IMYHOTO YPOBHS;
- METOAbl TEXHUYECKOW OJKCIUTyaTalli W VYIPABICHUS CETAMU CBSI3H PA3IMYHOTO
Ha3HAYCHUS;
- CUCTEMBI CUTHAIIU3AIMU U CHHXPOHU3AIIUH,
- OCHOBBI TCOPHH TeleTpapuKa;
- OCHOBBI TIOCTPOCHUS CETEH CBSI3U CICAYIOMIETO TTOKOJICHUS.
Ymemo
- pa3pabaThIBaTh CXEMbI OPTaHU3AINH CBSI3U CETCH Pa3IMYHBIX YPOBHEH;
- pa3pabaThIBaTh BapHAHTHI MEPEX0Jia OT TPAJAMIMOHHBIX CETCH K CETSAM CBS3H CIIEAYIOIIETO
MTOKOJICHUST;
- pa3pabaThiBaTh CXEMbI TOCTPOCHHSI MOJIYJICH MPOCTPAHCTBEHHON U BPEMEHHOW KOMMYTAIIUH;
- IPOU3BOJIUTH PacyeT 00OPYIOBAHUS PA3IMYHBIX IIUTFO30B CETH JOCTYIIA.
Bnaoemw
-BJIAJICCT HaBBIKAMH pa3pabOTKM CXEM OpraHu3allid CBS3M M COCTABIICHUS IUIAHOB
HyMEpalluu;
- METOJIaMH pacyeTa 000PYIOBaHUS PA3TUIHBIX IIUTFO30B CETH JOCTYIIA;
- HaBBIKAMU TIOCTPOCHHUS CXEM MOJYJICH IPOCTPAHCTBEHHON M BPEMEHHOW KOMMYTAIIUH.

4.2 TunoBoe 3aJaHuE IJIA NPAKTHYECKOIo 3aHATHUSA 110 TUCHUIIMHE

IIpakTH4yeckoe 3aHsATHE
CuHTe3 MOYyJIell MPOCTPAHCTBEHHOI KOMMYTAalUH

1 Heap 3ansTusi: V3ydyeHue NpUHIMIA CHHTE3a M pabOThl MOJYJEH NPOCTPaHCTBEHHOU
KOMMYTallUH.

2 [MoaroroBka K 3aHATHIO:

2.1 TToBTOPUTH TPUHIIMITEI TOCTPOSHHSI 1 0COOEHHOCTH KOMMYTAIIHOHHBIX TTOJIEH.

2.2 TloarotoBuTh OJIAaHK OTYETA (CM.II. 6).

2.3 OTBETHTH Ha BOMPOCHI TSI IOMTyCKa K 3aHATHIO:

1) Yto Takoe 1udpoBast MpOCTPaHCTBEHHAsE KOMMYTAaLUs?

2) Yro takoe nudpoBasi BpeMeHHasi KOMMYyTalus?

3) Kakue koopauHaThl (KOMIIOHEHTBI) OJTHO3HAYHO XapaKTEPU3YIOT KaHam?

4) Uto Takoe OAHOPOJHOE U HEOHOPOIHOE IppoBoe kommyTanronHoe nose (LIKIT)?

5) Yto Takoe ogHOcTOpOoHHEE U AByXcTOopoHHee LIKII?

6) Uro takoe MoynsHOCTH [TKIT?

7) Yro Takoe cummerpuyHocts LIKII?

8) Kakum 06pazom MOryT OBITh peaan30BaHbl MOJIYJIM IPOCTPAHCTBEHHON KOMMYyTaluu?

9) Urto Takoe oOJHOKacKagHas M MHOTOKacKagHas CTPYKTypa MOJYJsS HPOCTPAHCTBEHHOM
KOMMYyTaluu?

10) Kakue BuIbpI 3aIIOMUHAIONINX YCTPOUCTB BXOJAT B COCTAB MOJYJISI BDEMEHHOM KOMMYyTaluu?



3 3amanmue:
3.1 CunTte3upoBath 3aJaHHbIE MOAYIHM NpocTpaHcTBeHHON kommytauuu (MIIK) m mosicHuTH

MIPOLIECCHI YIIPABICHUS KOMMYTAIHEH.

4 TlopsiioK BBINOJTHEHUSI PadOThI:
4.1 B COOTBETCTBMU C HMCXOAHBIMH JAHHBIMU CHHTe3uWpoBaTh 3amaHHbii MIIK wmeTomom

JIEKOMITO3HIINH 110 BbIXoJiaM (Tabnuia 1) u Bxogam (tabmuna 2).
4.2 ns cxem 3ananus 4.1 MOSICHUTH MPOLECC KOMMYTAIMHM 33JaHHBIX KaHAJIOB, MCIOJb3Ys
aJpecHoOe 3aroMuHaroIIee ycTporcTo (A3Y).

Tabmuia 1 — Vicxomabie qannbie mis 3ananus 4.1 (IeKOMITO3HIIHS 10 BBIXOJIaM)

Bapuanr ITapamerpsr MIIK MyJbTUILIEKCOD 3aJlaHHOE COEIMHEHUE

1 16%32 16x1 K,,(S,t,,) > K,,(S,t,)
2 64x32 64x1 K,y (Se.t,,) > Ky (Syo o)
3 32x32 32x1 K (S, t,) > K (S,tys)
4 128x32 128x1 K, (Sq t,5) = Kys (Syetss)
5 32x128 32x1 K, (S,,t) > K (S0 L)
6 256x64 256x1 Ky (Syo1t2) = Koy (Seu t2,)
7 64x256 64x1 K,(S55t,) = K,(S,3:1,)

8 128x256 128x1 K o(So 1) = Kig(Saunti)
9 256x128 256x1 Ko (S170t20) = Ko (Sge 1)
10 128x128 128x1 Ko(Sssti0) = K o(Siistio)

Tabmuria 2 — Vicxomable qanHbie 1is 3a1aaust 4.1 (IEKOMITO3HIIHS IO BXOJIaM)

Bapuanr ITapamerpsr MIIK JeMynpTHIuiekcop 3aJlaHHOE COE/IMHEHUE

1 32x64 1x64 K, (S5t = K, (Ss,1),)
2 64x128 1x128 K,5(S5.t55) = Ky5(S)15855)
3 64x32 1x32 Ko (S5ot5) = Ko (S, 45)

4 128x64 1x64 K,5(S)05.t29) = K9 (Sys.t59)
5 64x64 1x64 K., (Ssot17) = K7 (Ss0.17)
6 128x128 1x128 K0 (S75.150) = Ky (Seo5)
7 256x128 1x128 K;(8,5,.85) = K;(S5,13)
8 128x256 1x256 K3 (Sg.t53) = Ky5(S,500.53)
9 64x256 1x256 K, (S36.t10) = Ko (S36.110)
10 256x64 1x64 K5 (S)s6t30) = K50(Sa3.850)




4.3 Jlnst  3amaHHOTO  JBYX3BEHHOTO OJIOKA COCTaBUTh CTPYKTYpPHBIH  SKBHUBAJICHT,
onpenenuTs aapecannio A3Y, ykazarh aapeca u coaepxkumoe siueek A3Y i KOMMYTAIMK 33IaHHBIX
kaHasnoB. [losicHuTh npouecc kommyTtanuu. MicxoaHble 1aHHbIE YKa3aHbl B Ta0IuIe 3.

Tabmunia 3 — Ucxonusle nanuble 1y 3agaausd 4.3

Howmep [TapameTpsl 3B. A, T”n 3B. B, Tun
BapHaHTa JIBYX3BCH. n3oupar. n3oupar. Kommyranus Y's

Omoka CXEMBI CXEMBI

1 16x1 1x16 K12(S49,t112)—»K12(S37,t12)
64x64

2 64x64 1x32 32x1 K29(S16,129)—>K29(558,t29)

3 32x32 8x1 1x8 K23(S30,t23)—>K?23(S15,23)

4 1x16 16x1 K7(S14,t7)—>K7(S26,t7)
32x32

5 64x64 32x1 1x32 K22(S51,122)—>K22(534,t122)

6 32x32 1x8 8x1 K11(S8,t11)—K11(528,t11)

7 64x64 8x1 1x8 K15(562,t15)—K15(S41,t15)

8 64x64 1x32 32x1 K28(553,128)—~>K?28(S29,128)

9 32x32 16x1 1x16 K21(S9,121)—»K?21(527,t21)

10 64x64 1x8 8x1 K10(S46,110)—>K10(S37,t10)

5 KoHTposbHbIe BONIPOCHI:

1) Or yero 3aBucutr koamdectBO CMIIK B Moayrne NpOCTPaHCTBEHHOW KOMMYTAIUH,
pealn30BaHHOM Ha MYJIbTUILIIEKCOpax?

2) Or yero 3aBucuT KoamuectBO CMIIK B Moayine NpOCTPAaHCTBEHHOW KOMMYTAIUH,
peain30BaHHOM Ha JeMYJIbTUILIEKCOpax?

3) KakoBo Ha3HauCHHE aJPECHOTO 3alIOMUHAIONIEr0 yeTpoiicTBa (A3Y)?

4) Yem omnpenensiercs: konmudectBo A3Y ms ynpasnenus MITK?

5) Ot dero 3aBUCHUT KOJUYECTBO siueek B A3Y, npenHazHaueHHOM /st yripaBiaenus MITK?

6) KakoBa cTpykTypa anpeca [uis oOpaiieHus K siueiikam A3Y?

6 ConepaxaHue oTyera:
6.1 Pe3ynbraTs!l BeINOIHEHU 1. 5.1-6.3.
6.2 OTBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI.

4.3 Tunosoe 3a1aHue VIS J1AGOPaTOPHOIi padoTe MO AMCHHUILINHE

JlabopaTopnasi paGora
CucremMbl CHTHAJIM3AIUM B TeJIeKOMMYHUKAIIMOHHBIX CETAX

1 Hean pa6orsl: 3yueHne npoTOKOJIOB CUTHAIM3AIIUN

2 IloaroroBka k padore:

2.1 IloBTOpUTDH MOHATHE CUCTEMBI CUTHAIIU3ALINHU, KJIaCCU(PUKAIIUIO METOJOB CUTHAJIU3AIIUH,
KJIACChl MEXCTAaHLIIMOHHOW CUTHATIN3ALUU.

2.2 IloaroroBuTh OJIAHK OTYETA (CM. II. 6).

2.3 OTBeTUTH HAa BOMPOCHI IS JOMyCKa K paboTe:

1) Kakrie MeTompl HMCIONMB3YIOTCS Ui Tepeaadd aapecHOr WHQpOpMaIMu 10 aOOHEHTCKOW
nuHUn?

2) Kax GpopMHUpYIOTCS] CUTHAIIBI IEKAHOTO Koj1a?

3) Kaknmu nmapaMeTpamMu XapakTepU3yIOTCsl CUTHAIIBI AEKaJHOTO Koia?

4) Kakumu mapameTpaMu XapaKTepu3yrTcsi curaaibl koga DTMF?

5) ITosiICHUTH CYIIHOCTh METO/Ia CUTHAM3AINY «H3 KOHIIA B KOHEI.

6) [TosiCHUTH CYIIHOCTh METO/Ia CUTHAITU3AIINHN «OT 3BCHA K 3BEHYY.




7) Kak knmaccuuuupyroTCst CUTHABI 110 (QYHKITHOHAIBHOMY Ha3HAYCHHIO?

8) Kakue curHaibl HCIOIB3YIOTCS )11 OPraHU3aI[iK B3aMMO/ICHCTBHSI OKOHEUHOTO YCTPOMCTBA C
CHUCTEMOUW KOMMYTalMK?

9) MosicHuTh Mepeaady HoMepa abOHEHTA 10 A0OHEHTCKOM JIMHUK TIPU UMITYJIbCHOM Habope.
10) IMostcHuTh Mepenauy HoMepa abOHEHTa 110 a0OHEHTCKOMW JIMHUH ITPH TOHAJIBHOM Habope.

3 OcHoBHOe 000py/I0BaHME:

3.1 VHTepaKkTUBHBIH J1a00paTOPHO-YUEOHBI KOMIUIEKC TEIIEKOMMYHHKAIIMOHHBIX TEXHOJIOTUH U
npoTokoj0B «COTCBU-Y».

4 3apnanmne:

4.1 Ucnons3ys B rimaBHOM MeHIO BkiIanky «Teopusi», «BBegenue», R.5, a Takxke mpuiiokeHue

A, M3y4uTh KaT€ropuM CUTHAJIOB U YYAaCTKU MX NPUMEHEHUS Ha ceTu. [l 3aJaHHBIX COEIUHEHUMN
(pucyHok 1) yka3zaTh TUIIBI TMHUMA U TUIBI CUTHAJIU3ALUH.

PATC3
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Pucynok 1 — Mcxonnsle nansslie qis n.4.1

4.2 Victionp3yst B I1aBHOM MeHIO BKIaaKy «Teopusi», «BBenenuer, R.5, a Taxxke npuioxenue A,
M3Y4UTh opraHu3anuio curnanusanuu 2 BCK:

- CXeMa OpraHu3allys CUTHAJIBHBIX KaHaoB o npotokony 2BCK;

- MOJIOKEHHNE CUTHAIIBHBIX KaHaoB B TpakTe MKM-30;

- KOJAMPOBKA JIMHEHHBIX CUTHAJIOB M CUTHAJIOB JIeKaJHOro Habopa, nepenaBaeMbix no 2BCK s
OJIHOCTOPOHHHUX COEJIMHUTEIIbHBIX JIMHUU.

4.3 Vcnonb3ys B TJIaBHOM MeHIO BKianky «Teopusi», R1.5, « AMIynbCHBIN YETHOK», a TakkKe
MPUIIOKEHNE A, U3yYUTh OPraHU3alMI0 CUTHAIM3AKU 10 TPoToKoNy R1.5 «IMIynbCHBIN YeTHOKY:

- Ha3HAYEHUE MHOTOYACTOTHON CUTHAIIU3AIUU «UMYJIbCHBIN YEeITHOKY;

- 3HAQUEHUsI CUTHAJIOB MPSMOTO U 0OPaTHOTO HATIPABIICHUH;

- MSC-crienapuii mepeadn HoOMepa MHOTOYaCTOTHBIM KOJIOM «2 U3 6» METOIOM «HUMITYJIbCHBIH
YEITHOK.

4.4 Ucnionb3ys B TIIaBHOM MeHIO BKIAAKy «Teopusi», «BBeneruey, R.S, a Taxke npunoxenue A,
M3YyYUTh METOJ| «be3MHTEepBaIbHBIA MaKeT», aBTOMATUYECKOE ONpPENeNIEHHEe HOMEpa BbI3BIBAIOIIETO
abonenta (AOH).

4.5 Ucnonb3ys B TJIaBHOM MeHIO BKIaaky «MoaenupoBanuey», POTS, mporokon R1.5, 2BCK,
cocrtaButh MSC-crieHaprii MECTHOTO BBI30Ba C HCITOJIb30BAHWEM ITPOTOKOJA OOMEHA JTUHCHHBIMHU
curHasiamu 110 2BCK 0gHOCTOPOHHMX COEIMHMTENbHBIX JUHUN M JEKAaJHOro Koja JUIs mepenadu

azipecHO MH(OpPMAIMKM Ha CETH C MATHU3HAYHOM Hymepauueid mpu yciaoBuH, yTo aboHeHT b (Homep
12354) — cBo6oeH, 0TOO0I1 — aboHeHTa b.



4.6 Vcnonb3ys B TIaBHOM MeHIO BkIanky «Mopaenupoanue», POTS, mporokon R1.5, 2BCK,
coctaButh MSC-cuenapuii nepegayn perucTpoBO HMH(POPMALMU TPU MECTHOM BBI30BE C
HCMOJIb30BAHUEM MPOTOKOJIa «/IMITYJIbCHBIM YETHOK» Ha CETH C MITU3HAYHOM HyMepalued mnpu
ycIoBUH, uTo a0oHeHT B (HoMep 12354) — cBobOoCH.

4.7 Wcnonb3ys B TJaBHOM MeEHIO BKIanky «MonenupoBanue», POTS, mporokon R1.5,
3anonHUTh coobmenne AOH. Coenunenne ycranaBmuBaetcst oT ATC A or aboHeHTa ¢ HOMEpPOM
13356, kareropus 1, Ko7 30HBI ¢ IATU3HAYHOW Hymepamuei — 43.

4.8 Hcnonb3ys B TIaBHOM MeHIO BkiIanky «TectupoBanue», POTS, mporokxon RI1.5, 2BCK,
OTBETUTH Ha BOIIPOCHI TECTA.

4.9 Hcnonp3ys B riaBHOM MeHI0 BKiaaky «TecrupoBanme», POTS, mnporokon RL1.5,
«IMITynbCHBIIN YETHOK», OTBETUTH Ha BOIIPOCHI TECTA.

4.10 Wcnonb3ys B rmaBHOM MeHIo BKIanky «Teopusi», ISDN, SS7, a taxxe mpunoxenue A,
U3YYUTh:

- nasuauenue noacucreM OKCNe7 u coorBercTBHE moacucteM monean OSl;

- M3Y4UTh (POopMAaT 3aMoTHSIONICH CUTHATBHOW eMHULIBI ypoBHS MTP2;

- M3yYUTh OPTaHU3AIMI0 KOPpeKIuH omuOoK Ha ypoBHe MTP2 (B riaBHOM MEHIO BKJIaJKa
«Teopusi», ISDN, MTP2, «Koppekiust ommbOok».

4.11 HUcnonb3ys B riIaBHOM MeHIO BKIaaky «MogaenupoBanuey», SS7 MTP2, «Koppekuus
OlMOO0K» BBHIMIOJHUTH OJIOYHBIE 3aJaHHSI MO KOPPEKIMH OMIMOOK MpH TMepefauyd CUTHAIbHBIX
COOOMICHUH.

4.12 Hcnonb3ys B TJIaBHOM MeHIO Bkiaaky «TectupoBanue», SS7 MTP2, «Koppeknus
omurOO0K», OTBETHTH HAa BOIIPOCHI TECTA.

5 KoHTposbHBIE BONIPOCHI:
5.1 Bremmoanenwe 1. 5.9, 5.12.

6 Conepskanue oruyera:
6.1 Bremomnnenne 3amannii . 5.1-5.8, 5.10, 5.11.

4.5 IlepeyeHb NPpUMEPHBIX BONPOCOB /ISl IK3aMeHa

1 IoHATHE TETEKOMMYHUKALMOHHOW CUCTEMBI U CETH.

2 OcHOBHBIE CITOCOOBI TOCTPOSHUS TETIEKOMMYHUKAITMOHHBIX CETEH.

3 XapakTepucTUKa METO/1a KOMMYTAllUU KaHAJIOB.

4 XapakTepucTHKa METoJa KOMMYTAllH [TaKETOB.

5 XapakTepucTuKa MeTo/1a KOMMYTAllUU COOOIIEHUH.

6 denepanpHas cBs3b Poccun. CocraB Exqunoii cetu amekrpocsizu PO (ECD P®D): cets obmiero
MOJIb30BaHUS U CETH OIPaHMUYEHHOTO 1M0JIb30BaHus. [ToHATHS TpaHCTIOPTHBIX ceTel u cerelt 1ocTymna.

7 TlocTpoenue TeneoHHbIX cerell obmero noiab3oBanus ¢ YBC. CTpyKTypHbIE CXEMbI TPAKTOB
U1 BO3MOXHBIX BUJIOB coeiMHeHuil. Pactipeaenenue aapecHoil nHpopMalmu.

8 IToctpoenue TenedoHHbIX cetel obmero monb3oBanus ¢ YBC n YUC. CtpykTypHBIE CXEMBI
TPAKTOB JJIs1 BO3MOXKHBIX BHJIOB cOelMHEHUN. Pactipenienenue agpecHoit HHGpOpMaLuu.

9 I'opozcKue CeTH CBS3H CIEAYIOUIETO MOKOJICHHUS.

10 Anroput™m yCTaHOBIJIEHUS! MEKCTAHIIMOHHOTO COEITMHEHUSI HA MECTHOM CceTH.

11. Opranuszanust BHyTpU30HOBOM cBsizu. Hymepaiius Ha BHYTpU30HOBOI CETH.

12 Opranuzanus MexXayropoiHoi cBsizu. Hymepariust mpu MexIyropoJHOM CBSI3H.

13 CoctaB 1u¢poBOii CHUCTEMBI paclpe/esieHus cooOmeHuil. Ha3HaueHne OCHOBHBIX BHIOB
00opymoBaHUsI.

14 Knaccudukamms CUCTEM MEKCTAHIIMOHHONW CUTHAJIU3AIUH.

15 Curnanuzanusi Ha OCHOBE «CBEPXIIMKIIOBY.

16 O6mekananpHas cucreMa curaanu3anua OKCNe7. DnemeHTHI ceTH. PexxuMbl pabOTHI CETH.

17 Pexxumbl pabOThI TAKTOBOM CETH CHHXPOHU3AIHH.

18 TToHsTHE TEXHUYECKOH HKCIUTyaTaliui. METOIBI M CPEJICTBAa TEXHUIECKOM IKCIUTyaTalluy.

19 Ilenu co3nanus, TOTUYECKasi CTPYKTypa M COCTaB anmapaTHO-NPorpaMMHbIX cpeacts L[TD.

20 OOBeKT, mpeAMeT, Ienb W 3amadud Teopuu Tenerpaduka. [loHSATHE TOTOKA BHI30OBOB.
OCHOBHBIE XapaKTEPUCTUKU U CBOICTBA CIIy4yalfHBIX TOTOKOB.



21 Tlonsarue tenedoHHOM HArpy3ku u €€ BUAbl. CTaTUCTUYECKUNA MapaMeTp Harpy3ku (DpiiaHr).

22 KoHuenTyanbHas MOJEIb yIpaBICHUS TEJIEKOMMYHUKAIUAMU TMN-Mozens
(Telecommunication Management Network).

23 IlonsiTHe, 0COOEHHOCTH U BapUAHTHl ADXUTEKTYP CETH CBSI3U CIIEIYIOIIETO MTOKOJICHHS.

24 ApxuTEKTypa CONPSIKEHUS TPAJAUIIMOHHON U MYJbTUCEPBUCHON CETH.

25 Opranuzanust B3auMoJeHCTBUSL TpaauimoHHbIX cereid depe3 NGN (Next Generation
Network).

26 Cuctems! ynpasinenus BeizoBamMu B NGN (Next Generation Network).

27 Konnenmust Softswitch. ®dyHKIMOHAIBHBIE TIJIOCKOCTH JTAJIOHHOW apXWUTEKTYpPhl THOKHUX
KOMMYTaTOpOB.

28 CereBoe okpyxeHue Softswitch.

29 Knaccugukaus TeXHUYECKUX PEIICHUI YPOBHS IOCTYyIa B MYJIbTUCEPBUCHBIX CETSX.

30 KonBepreHius ceteii GUKCHPOBAHHOM M MOOMIbHOM CBsi3u. OcHOBBI TexHomoruu IMS (IP
Multimedia Subsystem).

5 BaHK KOHTPOJILHBIX 32/IaHUIl M HHBIX MATEPUAJIOB, HCI0JIB3YeMBbIX B Ipouecce Npoueayp
TeKylIero KOHTPOJIsI M MPOMeKYTOUHOM aTTecTaluu

[IpencraBieH B 31eKTPOHHOM HH(DOpMAIIMOHHO-00pa3oBaTebHOM cpeae mo URL:
http://aup.uisi.ru/norun, napons crynenta/Oo6yuenune/Kadeapa MIC/ ®I'OC-BO 3++/Hanpasnenue
11.03.02 «MH)OKOMMYHHKAIIMOHHBIE TEXHOJIOTUH U CHCTEMBI CBS3M» HAIPaBICHHOCTH (TIPOQHIb) —
TpaHncnopTHBIE CETH U CHCTEMBI CBA3HM, TEXHOJOTHMH U CHCTEMbl ONTHYECKOH CBs3u. /Jucuuruinna:
«CeTH CBSI3U M CUCTEMbI KOMMYTAIIMMY /BHJI METOANYECKOro mocoous. Pdf.
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