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1. [lepeyeHb KOMIIETEHIIUIT U MHAUKATOPOB UX JT0CTUKEHUS

[Tporecc n3yueHust JUCUMIUIMHBI HApaBjeH Ha (OpMUpOBaHHE CIEAYIOUTNX KOMIIETCHIIUMI:

Kox u HaumenoBanue Kox n HaumeHoBaHue Ortan [IpeamecTByromue 3Tamsl (C
KOMIIETEHIIUU MHJMKATOpa TOCTHKEHUS YKa3aHUEM AMCLMILINH)
KOMIIETEHIINH
1IK-1 Cnocoben k | IIK-1.1 3naet: 2 | OCHOBBI TEOPHH LICTIEH,
aKCnaAyamayuu U | IPUHLUI JEHCTBUSI, OCHOBHBIE OcHOBBI TEOPUH
pa3sumuio cemegblx | IapaMeTpbl U XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIN NIOJIEH U
niamgopm,  cucmem U | pa3IMYHBIX CUCTEM c BOJIH, BBenienue B
cemell nepedayu OaHHbIX BOJIHOBBIM ornepairoHnyto cucremy Unix,
MYJIbTUILUIEKCUPOBAHUEM; ITakeTsl pUKIIaAHBIX
MEPCIEKTUBHBIE HANPABIICHUS nporpamwm, S3bIku
pa3BUTHs  ammaparypsl € IIPOrpaMMHUPOBaHMUSI,
BOJIHOBBIM DnemeHTHas 6a3a
MYJIbTUILIEKCUPOBAHUEM. TEJIEKOMMYHUKALIMOHHBIX
IIK-1.2 ymeer: cucteMm, OCHOBBI TOCTPOCHUS
IIPOU3BOIUTH U3MEPEHUS MH(POKOMMYHUKAITUOHHBIX
XapaKTepPUCTUK  CHUCTEM  C cUCTeM U ceTel, Prusnyeckue
BOJIHOBBIM OCHOBBI KBAHTOBOU OITHKH,
MYJIbTUILUIEKCUPOBAHUEM; CxemMOTexXHHKa
pabotaTb ¢  TEXHUYECKOU TEJIEKOMMYHUKAIIMOHHBIX
JIOKyYMEHTallueld W Hay4YHbIMHU YCTPOMCTB, BerunciaurenbHas
paboTtamu. TEeXHHKA U UH()OpPMALIMOHHBIE
IIK-1.3 Ba1ageert: TEXHOJIOTHH,
HaBbIKAMU U3MEPEHUS MukpornpoleccopHasi TEXHUKa
XapaKTEepUCTUK  CHUCTEM  C B CUCTEMaXx CBS3H,
BOJIHOBBIM [lepcnekTUBHBIE TEXHOJIOTMH B
MYJIBTUILUIEKCUPOBAHUEM; oTpaciau HHHOKOMMYHUKAIUH,
HaBbIKAMU paboTaTh c Cetu CBSI3U U CUCTEMBI
TEXHUYECKOM JOKyMEHTAIuen KOMMYTAalUH,
U HAyYHBIMU paboTaMu OnTo3JIeKTPOHHBIE U
KBaHTOBbIE IPUOOPHI U
ycTporictBa, OCHOBBI
HEIUHEHHON ONTHKH,
AKTHBHBIE ONITUYECKUE
KOMITOHEHTbI, DJIEKTPONIUTAHUE
YCTPOMCTB U CUCTEM
TernekoMMyHuKanui, CereBbie
TEXHOJIOTUU
BBICOKOCKOPOCTHOM Ilepeaun
naHHbIX, MI3Mepenus B
ONTUYECKUX CeTAX, MeTo bl U
CPEICTBAa U3MEPEHUN B
TEJIEeKOMMYHUKAIIMOHHBIX
cucremax, TexHomorndeckas
MPaKTHKA
1IK-10 Cnocoben x | IIK-10.1 3naer: 2 | OCHOBBI IPOEKTUPOBAHUS
IKCHIyamayuu, MOHMAsiCy, | OCOOEHHOCTH SKCILTyaTalluH, CTPOMTENBCTBA U IKCILTyaTalluu
mecmupo6anuio U | MOHTaXa, TECTUPOBAHUA U BOJIC, U3mepenus B
nposepKu Kayecmea | IPOBEPKH KadecTBa pabOThI ONTUYECKUX CeTAX, MeTobl U
pabomwl 000py006aHUs | CUCTEM C BOJTHOBBIM CpeICTBa U3MEPEHUS B
ONMuUYecKou cesA3U, 8 mom | MyJIbTUIUIEKCUPOBAaHUEM TEJIeKOMMYHUKAIIMOHHBIX
uycne Ha yuacmkax | IIK-10.2 ymeer: cUCTeMax, TexHoJIoru4eckast

BbICOKOU CIIONCHOCU

AKCILTYyaTUPOBATh,
MOHTHPOBaTh, TECTHPOBATH U

(IpOEKTHO-TEXHOJIOTHYECKas )
IIpaKTHKa




HPOBOJNTH MPOBEPKH
KagecTBa paboOTBl CHCTEM C
BOJTHOBBIM
MYJIbTUIIIICKCUPOBAHUEM
I1K-10.3 Bnageer:

HaBBIKAMU IKCIUTyaTalu,
MOHTaXa, TECTUPOBAHUSA U
NPOBEPKH KadecTBa PabOTHI
CHCTEM C BOJTHOBBIM
MYJIbTUIIJICKCHPOBAHUEM

TIK-11
ocyuecmenams
npeonpoeKmuyro
Nn0020MOBKY, paszpabomy
CUCMeMHO20,
MeXHUYecKo20 u paboyezo

Cnocoben

npoekmoes onmu4deckux
cucmem C6A3U,
ocyuecmessims

ocsudemenbcmeosarue U
NpUHUMams  peuieHue 06
IKCnaAyamayuu
ONMUYeCcKoll
ces3uU

cucmembl

I1K-11.1 3naer:

TEOpPHIO B 00JIACTU CHCTEM C
BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM;
0COOEHHOCTH IIOCTPOEHHUS
cucTeM c BOJIHOBBIM
MYJIbTUINIEKCUPOBAHUEM,;
IPOIECChl, NPOTEKaeMble B
cUCTEMax U CEeTAX C BOJHOBBIM

MYJIbTHUIUIEKCUPOBAaHUEM B
nporecc nepenavyu
nH(popMmanuu; METOUKY

pacyera mnapaMeTpoB CHUCTEM
CBSI3U c BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM;
0COOEHHOCTHU pa3paboTku
CXEM OpraHu3allyd CBs3U C
BOJIHOBBIM
MYJIbTUIIIIEKCUPOBAHUEM
IIK-11.2 ymeer:

IPUMEHSTh TEOPUIO B 00JacTh
CHCTEM c BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM IS

170:¢ IIPOEKTUPOBAHMS,
CTPOUTEIIBLCTBA u
JKCIUTyaTaluu;

MIPOEKTUPOBATh CUCTEMBI H
CECTU C BOJIHOBBIM
MYJIbTUILUIEKCUPOBAHUEM;

HpOBOI[I/ITI) MATECMATUYCCKUEC
pacyeTbl U MOJEIUPOBAHUS B
paMKax IIpOEKTUpPOBAHUA U
CTPOUTENBCTBA  CHUCTEM U
ceTel C BOJTHOBBIM
MYJIbTUILUIEKCUPOBAHUEM;;

HpI/IMeHSITI) Ha HpaKTI/IKe
3HaHUS B 00JacCTH MPOIIECCOB,
HpOTeKaeMBIX B CHCTEMaAX H

ceTsX C BOJIHOBBIM
MYJIBTUIIEKCUPOBAHUEM B
nporecce neperayu
uH(popManun

IIK-11.3 B1apeer:

HaBbIKaMU PUMEHEHUS

TCOpHUU B 00JIaCTH CHCTEM H

OCHOBBI IPOEKTUPOBAHUSA
CTPOUTENIHCTBA U IKCILUTyaTaI[iH
BOJIC




ceTei c BOJIHOBBEIM
MYJIbTUTUICKCUPOBAHUEM  JIJISI
X MIPOCKTUPOBAHMS,
CTPOUTENHCTBA u
IKCIUTyaTaluu;

HaBBIKAMH  MPOEKTHUPOBAHUS
CHCTEM M CETE€H C BOJHOBBLIM
MYJIbTUILUIEKCUPOBAHUEM;;
MaTeMaTHYECKUMHU pacueTaMu
1 MOJICIUPOBAHUEM B paMKax
MIPOCKTUPOBAHUS u
CTPOUTENLCTBA  CHUCTEM U
ceTei c BOJIHOBBEIM
MYJIbTUIUIEKCUPOBAHUEM;;
HaBbIKAMH TIPUMEHEHHUs Ha
NpaKTUKE 3HAaHUS B 00JacTu
MPOIIECCOB, TMPOTEKAEMBIX B
CHCTEMaX U CETAX C BOJHOBBLIM

MYJIbTHILTICKCHPOBAHUEM B
nporecc nepeaadn
uHpopmaruu

®dopma(bl) MPOMEKYTOUHON aTTECTALMU 110 JUCLMILJIMHE: 3a4€T, IK3aMEH.

2. HOK833Te.]'ll/l, KPUTEPHUH U HIKAJbBI ONCHUBAHUA KOMIIeTEeHIInii
2.1 TIlokasareiem OLICHNBAaHUA KOMIICTCHIIMM Ha JTalle HX (bOpMI/IpOBaHI/IH pu H3YUYCHUU
AUCHUIUIMHEL SABJISACTCA YPOBCHB UX OCBOCHHA.

[ITxana Pe3synbTarel 00yueHus JleckpunTopsl ypoBHEN
OIICHUBAHUS OCBOCHHS KOMIIETEHIIUN
1IK-1 Cnocoben k sxcniyamayuu u pazeumuio cemesvlx niam@opm, cucmem u cemetl nepeoayu
OaHHbIX

Huszknii IIK-1.1 3naer: Cnaoo 3naem:

(TOpOTOBBIN) | IPUHITUTT JIEUCTBUS, OCHOBHBIE | TIPUHIAT JEUCTBUA, OCHOBHBIE

YPOBEHb napameTpbl u XapaKTEPUCTUKU | TapaAMETPhI u XapaKTEPUCTUKU
pa3IUYHBIX ~ CHUCTEM C  BOJHOBBIM | Pa3JIMYHBIX  CHUCTEM C  BOJHOBBIM
MYJIbTHUILIEKCUPOBAHUEM; MYJIbTUILIEKCUPOBAHUEM;
MEePCIEKTUBHBIC HAIPaBICHUS PA3BUTHUS | IEPCIICKTUBHBIC HANPABJICHUS Pa3BUTHUS
anmnapaTypsl c BOJIHOBBIM | anmapaTypsl c BOJIHOBBIM
MYJIbTHIUIEKCUPOBAHUEM. MYJIbTHUIUICKCHUPOBAHUEM.
ITK-1.2 ymeer: Cnaoo ymeem:
MIPOU3BOJUTH U3MEPEHUS XAPAKTEPUCTUK | TPOU3BOJAUTh U3MEPEHUS XapPAKTEPUCTHK
CHCTEM c BOJIHOBBIM | CUCTEM c BOJIHOBBIM
MYJIbTUIUIEKCUPOBAaHUEM; paboTaTh C | MyJbTUILNIEKCUPOBaHUEM; paboTaTh ¢
TEXHUYECKOU JIOKYMEHTalHen U | TEXHUYECKON JIOKYMEHTalHUen 51
Hay4YHBIMU paboTamH. Hay4YHBIMU paboOTaMH.
IIK-1.3 Baajaeer: Cnaoo eénadeem:
HaBBIKAMH HM3MEPEHUS XapaKTePUCTUK | HABBIKAMH HM3MEPEHUS XapaKTEPUCTHK
CHUCTEM c BOJHOBBIM | CUCTEM c BOJIHOBBIM
MYJIbTHTUIEKCUPOBAHHUEM; HaBBIKAMU | MYJIbTHUIUICKCHPOBAHUEM; HaBBIKAMH
paboTaTh ¢ TEXHHMUYECKOH TIOKyMeHTaluel | paboTaTh ¢ TEXHHYECKON TOKyMEeHTaluen
Y HAyYHBIMU paboTaMu Y HayYHBIMU paboTamMu

Cpennuit IIK-1.1 3naer: Cpeone 3naem:

YPOBEHB MIPUHITATT JEHCTBUS, OCHOBHBIC | TIPHHIIHUIT NENCTBUA, OCHOBHBIE
napameTpbl u XapaKTEPUCTUKU | TapaAMETPhI u XapaKTEPUCTUKU
pPa3sIMYHBIX CHCTEM C  BOJHOBBIM | Pa3JUYHBIX CHCTEM C  BOJHOBBIM




MYJIbTUIINICKCUPOBAHUEM,
MCPCHCKTUBHLIC HAITPABJIICHUS PAa3BUTHUA

anmnaparypsl C BOJIHOBBIM
MYJIbTUIIVICKCHUPOBAHUCM.
IIK-1.2 ymeer:

POU3BOJIUTH U3MEPEHHS XapaKTEPUCTUK
cucTeM c BOJIHOBBIM
MYJIbTUIJICKCHPOBaHUEM; paboTaTth ¢
TEXHUYECKON JIOKyMEHTaluen u
HaYYHBIMH pabOTaMH.

IIK-1.3 Baageer:

HaBBIKAMU M3MEPEHHUS XapaKTEPUCTUK
cucTeM c BOJIHOBBIM
MYJIbTUILIIEKCUPOBAHUEM; HaBBIKAMU
paboTaTh C TEXHUYECKOH TOKYMEHTaLUeH
¥ HayYHBIMHU paboTaMu

MYJIbTUIINICKCUPOBAHHUEM
NCPCICKTUBHLIC HAIIPABJIICHUA PA3BUTHA

anmnapatypsl c BOJIHOBBIM
MYJIbTUTICKCUPOBAHUEM

Cpeone ymeem:

MIPOU3BOJIUTh U3MEPEHUS XapaKTEPUCTHK
CUCTEM c BOJIHOBBIM
MYJbTHILICKCHPOBaHUEM; paboTaTth C
TEXHUYECKOU JIOKYMEHTaIUeH u

Hay4YHBIMH paboTaMu

Cpeone 6énaoeem:

HaBbIKAMU HM3MEPEHUsSI XapaKTEPUCTHUK
cucTeM c BOJIHOBBIM
MYJIbTUILIEKCUPOBAHUEM; HaBbIKaMU
paboTaTh C TEXHUYECKOH TOKyMEHTaluen
1 HayYHbIMU paboTamMu

Bricokuit
YPOBEHD

ITIK-1.1 3naer:

HpI/IHI_[I/IH ﬂCﬁCTBHH, OCHOBHBIC
napameTpbl u XapaKTEPUCTUKU
pa3JII/ILIHI)IX CUCTEM C BOJIHOBBIM

MYJIbTUIIVICKCHUPOBAHUCM;
MNEPCICKTUBHLIC HAIIPABJICHUSA PA3BUTHA

anmnaparypsl C BOJIHOBBIM
MYJIbTUIIEKCUPOBAHUEM.
IK-1.2 ymeer:

IIPOU3BOJUTh U3MEPEHUS XapaKTEPUCTHK
cucTeM c BOJIHOBBIM
MYJBTUIUIEKCUPOBaHUEM; paldoTarh ¢
TEXHUYECKOIl JIOKyYMEHTalueH u
Hay4yHbIMU paboTamH.

IIK-1.3 Baageer:

HaBbIKAMU HM3MEPEHUSI XapaKTEPUCTHK
CUCTEM c BOJIHOBBIM
MYJIBTUILIEKCUPOBAHUEM; HaBbIKaMU
paboTaTh ¢ TEXHUYECKOI TOKYMEHTaIUeH
Y HayYHBIMHU paboTaMu

Xopowio 3naem:

TIPUHIIHIL NEeNCTBUA, OCHOBHBIE
napaMmeTpbl u XapaKTePUCTHKU
pa3IUYHBIX  CHUCTEM C  BOJHOBBIM

MYJIbTUINICKCHUPOBAHUCM;
INEPCIICKTUBHLIC HAIIPABJICHUSA Pa3BUTUA

anmnaparypsl c BOJIHOBBLIM
MYJIbTUILIEKCUPOBAHHUEM.

Xopowt ymeem:

MPOU3BOAUTH W3MEPECHHS XaPAKTEPUCTHUK
CHCTEM c BOJIHOBBEIM
MYJIbTUIUICKCHPOBAaHUEM; paboTaTth C
TEXHUUYECKOU JOKyMEHTauuen u

HAyYHBIMH paboTaMu

Xopow enaoeem:

HaBbIKAMU HW3MEPEHMSI XapaKTePUCTHUK
CUCTEM c BOJIHOBBIM
MYJIbTUILIEKCUPOBAHUEM; HaBbIKaMU
paboTaTh ¢ TEXHUYECKOH JOKYMEHTaIueH
Y HayYHBIMU paboTamMu

ITK-10 Cnocoben k sxcniyamayuu, MOHMAiCy, meCmuposanuio U Npo8epKU Kaiecmea pabomul
0060py006aHUsL ONMUYECKOU CBA3U, 8 MOM YUCILE HA YYACMKAX 8bICOKOU CIOHCHOCU

Huzkwmii IIK-10.1 3naer: Cnabo 3naem:

(TTOporoBbIil) | 0OCOOEHHOCTH JKCIUTyaTallid, MOHTa)Ka, | OCOOCHHOCTH OJKCIUTyaTallud, MOHTaXa,

YpOBEHb TECTUPOBAHUS W TPOBEPKH KadeCTBA | TECTUPOBAHUS U TIPOBEPKH KadecTBa
paboThI CHUCTEM c BOJIHOBBIM | paOOThI CHUCTEM c BOJIHOBBIM
MYJIBTUIUICKCHPOBAHUEM MYJIbTUTIICKCUPOBAHUEM
IT1K-10.2 ymeer: Cnaoo ymeem:
9KCILTyaTHPOBATh, MOHTHPOBATh, | IKCIUTYaTHPOBATh, MOHTHPOBATH,
TECTUPOBAaTh W TMPOBOJUTH TIPOBEPKH | TECTUPOBATh U TMPOBOJUTH MPOBEPKHU
KayecTBa pabOThI CHUCTEM C BOJHOBBIM | KauyecTBa pPaOOTBI CHCTEM C BOJHOBBIM
MYJIBTUIUIEKCHPOBAHUEM MYJIbTUIIEKCUPOBAHUEM
IIK-10.3 Bnageer: Cnabo enaoeem:
HABBIKAMHU  OKCIUTyaTalldd, MOHTaXa, | HABBIKAMH  JKCITyaTallid, MOHTAaXa,
TECTUPOBAHUS W TIPOBEPKM KadecTBa | TSCTHPOBAHUS M IPOBEPKH KadecTBa
paboTHI CHCTEM c BOJIHOBBIM | paOOTHI CHUCTEM c BOJIHOBBIM
MYJIBTUIUIEKCHPOBAHUEM MYIIbTUTIEKCUPOBAHUEM

Cpennuit IMK-10.1 3naet: Cpeone 3naem:

YPOBEHb

O0COOEHHOCTH DJKCIUTyaTallid, MOHTaXa,

O0COOCHHOCTH OJKCIUTyaTallud, MOHTAaXa,




TECTUPOBAaHUS M TPOBEPKH KauecTBa

pa6 OThbI CHUCTEM C BOJIHOBBIM
MYJBTUIICKCUPOBAaHUEM

IIK-10.2 ymeer:

9KCILTyaTHPOBATh, MOHTHPOBATb,

TECTUPOBATh M IMPOBOAUTH IMPOBEPKU
KadyecTBa pabOTBhl CHCTEM C BOJHOBBIM
MYJIbTUIVICKCHUPOBAHUCM

I1K-10.3 Bn1ageet:

HaBbIKaMU 3KCILTyaTalluu, MOHTAaXa,
TECTUPOBAHUS M MIPOBEPKH KaueCcTBa
paboOThI CUCTEM C BOJIHOBBIM
MYJIbTHIZICKCHPOBAHUEM

TECTUPOBAHUS M TPOBEPKH KauecTBa

pa60T1>1 CHUCTEM C BOJIHOBbBIM
MYJIbTHILICKCHPOBAHUEM

Cpeone ymeem:

IKCILTYaTHPOBATh, MOHTHPOBATH,

TECTUPOBaTh U MPOBOJUTH IMPOBEPKU
KayecTBa pabOThl CHUCTEM C BOJHOBBIM
MYJIbTUIUIEKCUPOBAaHUEM

Cpeone 6n1aoeem:

HaBbIKaMH 9KCILTyaTaluu, MOHTAaXxa,
TECTUPOBAHUS W MPOBEPKH KavecTBa
paboThI CUCTEM c BOJTHOBBIM

MYJIbTUIINICKCUPOBAHUECM

Bricokuit
YPOBEHb

IIK-10.1 3naer:
OCOOEHHOCTH DJKCIUlyaTallid, MOHTaXa,
TECTUPOBAHUS M TPOBEPKH KadyecTBa

paboThI CUCTEM c BOJIHOBBIM
MYJIbTUIVICKCHUPOBAHUCM

ITK-10.2 ymeer:

9KCILTYyaTupPOBaTh, MOHTHPOBATH,

TECTUPOBAaTh W IPOBOJUTH IPOBEPKHU
KadyeCTBa pa6OTBI CUCTEM C BOJHOBBIM
MYJIbTHILTICKCHPOBAHUEM

IIK-10.3 B1ageer:

HaBBIKAMU KCILTyaTallMy, MOHTAXKa,
TECTUPOBAHHUS U IIPOBEPKU KadyeCcTBa
pabOTBI CUCTEM C BOJTHOBBIM
My.HI)TI/IHJIeKCI/IPOBaHI/ICM

Xopouwto 3naem:
OCOOCHHOCTH JKCIUTyaTallid, MOHTAaXa,
TECTUPOBAHUS M IPOBEPKH KadyecTBa

paboThI CUCTEM c BOJTHOBBIM
MYJIbTUILIEKCUPOBAHUEM

Xopow ymeem:

JKCILIyaTUPOBATh, MOHTHUPOBATb,

TECTUPOBaTh W MPOBOJUTH IPOBEPKHU
KauecTBa pabOThl CHUCTEM C BOJIHOBBIM
MYJIBTUIUIEKCUPOBAHUEM

Xopow én1a0eem

HaBBIKAMM  OKCIUIyaTallUM, MOHTaxXa,
TECTUPOBAHUS U IPOBEPKM KadecTBa
paboThI CUCTEM c BOJIHOBBIM

MYJIbTUIICKCUPOBAHUCM

1IK-11 Cnocoben ocywecmensimos npeonpoeKmuyo n0020moeKy, paspabomry cucmemHo2o,
MEXHUYECKO020 U paboue2o NPOeKmos ONMU4eCcKUX CUCmeM C853U, OCYWeCmEIsimb
0C8UOEmMeNbCMBOBAHUE U NPUHUMAMb peulenue 00 IKCNIyamayuy ONMuYecKou CUCmembl Cs3u

Huskumit
(OpOroBbIii)
YPOBEHb

IMK-11.1 3naet:
TEOPHIO0 B 00JIACTH CHUCTEM C BOJHOBBIM

MYJIbTUIIVICKCHUPOBAHUCM; 0COOCHHOCTH
MOCTPOCHUA CHUCTEM C BOJIHOBBIM
MYJIbTUIIVICKCHUPOBAHUCM; ITPONUECChI,

NPOTEKaeMble B CHUCTEMax M CETAX C
BOJIHOBBIM ~ MYJIbTUIUIEKCUPOBAaHHEM B
porecc nepeaadn uH(popMaIuy;
METOAMKY pacyeTa MapamMeTpoB CHUCTEM
CBSI3U c BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM;  OCOOEHHOCTH
pa3pabOTKU CXE€M OpTraHU3aIMu CBSI3U C
BOJIHOBBIM MYJIbTUIUIEKCUPOBAaHHEM
IK-11.2 ymeer:

OPUMEHATh TEOPUIO B OOJIACTU CUCTEM C
BOJTHOBBIM MYJIBTHILICKCUPOBAHUEM IS
UX TPOEKTHPOBAHUS, CTPOMUTEIHCTBA H
AKCIUTyaTalluy; MPOCKTUPOBATh CHUCTEMBI

u CCTHU C BOJIHOBBIM
MYJIbTUIINICKCUPOBAHUEM IIpOBOAWTDH
MaTEMaTHYCCKHUEC pacucCThL n
MOACIINPOBAHUA B paMKax
IMPOCKTUPOBAHUA n CTPOUTECIIBCTBA
CHUCTEM n ceten C BOJIHOBBIM

Cnabo 3naem:
TEOPHUIO0 B 00JIACTH CHUCTEM C BOJHOBBIM

MYJIbTUINICKCHUPOBAHUCM; 0COOEHHOCTH
IIOCTPOCHUA CUCTEM C BOJIHOBBIM
MYJIbTUINICKCHPOBAHUCM; IIPOLECCHhI,

IMPOTCKACMBIE B CHCTCMAX MU CCTIAX C
BOJIHOBBIM  MYJIbTUIIJICKCUPOBAHHUEM B

MpoIIECC nepeaadu uHbopMaIuy;
METOJUKY pacueTa MapamMeTpoB CUCTEM
CBA3U C BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM;  OCOOEHHOCTH

pa3pabOTKH CXE€M OpraHU3alMH CBSI3U C
BOJIHOBBIM MYJIbTUILIIEKCHPOBAHUEM
Cnaoo ymeem:

TEOpPUI0 B OOJACTH CHUCTEM C BOJHOBBIM

MYJIbTUIJIEKCUPOBAHUEM; OCOOEHHOCTH
IIOCTPOEHUST  CUCTEM C  BOJIHOBBIM
MYJIbTUIUIEKCHUPOBAHUEM; ITPOLIECCHI,

NNPOTCKACMBIE B CHCTCMAX U CCTIAX C
BOJIHOBBIM  MYJIBTUIIJICKCUPOBAHUEM B

IpoIIECC nepeaadu uHbopMaIuy;
METOJIMKY pacyera IapaMEeTPOB CHUCTEM
CBA3U C BOJIHOBBIM
MYJIbTHIJICKCUPOBAHUEM; OCOOEHHOCTH




MYJIBTHTUICKCUPOBAHUEM; TIPUMEHSITh Ha
MPAKTUKE 3HAHWS B OOJIACTH IMPOIIECCOB,
MPOTEKAEMBbIX B CHCTEMax W CETAX C
BOJIHOBBIM ~ MYJIbTUIVIEKCUPOBAHUEM B
nporiecce nepeaaun HHPOpMaIuu
IIK-11.3 Baageer:

HaBbIKAMH  TPUMEHEHUS TEOPUU B
00JIaCTH CHCTEM U CETE€H C BOJHOBBIM
MYJIBTHIUIEKCUPOBAaHUEM TS HX
MPOCKTUPOBAHUS,  CTPOUTENIBCTBA U
SKCILTyaTaIluu;

HaBBIKAMHM TPOCKTUPOBAHUSI CHUCTEM H
ceTei c BOJIHOBEIM
MYJIbTUILIEKCUPOBAHUEM;

MaTeMaTH4eCKUMM pacueramu n
MOJEIUPOBAHUEM B paMKax
MPOEKTUPOBAHUS H CTPOMUTEIHCTBA
CHUCTEM u ceTen C BOJIHOBBIM

MYJbTUILICKCUPOBAHHEM; HaBbIKaMHU
NPUMEHEHHS Ha TPAKTUKE 3HAHUS B
00JIaCTH TPOLIECCOB, MPOTEKAEMBIX B
cUCTeMax M CeTAX C  BOJHOBBIM
MYJIbTUIUICKCUPOBAaHHEM B IIpOIEcC
nepeaayn uHhopMaIu

pa3pabOTKH CXEM OpraHW3aluu CBS3U C
BOJTHOBBIM MYJIbTHILIEKCUPOBAHHEM
Cnabo enaoeem:

HaBBIKAMH  TPUMEHEHUS TEOpUU B
00JIaCTH CHCTEM M CETEH C BOJHOBBLIM
MYJIbTUTIICKCUPOBAHUEM TSt ux
NPOCKTUPOBAHUS,  CTPOUTEILCTBA U
IKCILTyaTaIuy;

HaBBIKAMH IPOCKTUPOBAHUS CUCTEM U
CETeH C BOJIHOBBIM
MYJIbTUIUICKCUPOBAHUEM;
MaTEeMaTHYECKUMH pacueTaMu H
MOJICJTMPOBAaHUEM B paMKax
MIPOCKTHPOBAHUS M CTPOUTEIIHCTBA
CHCTEM H CETEl C BOJHOBBIM
MYJIbTUTICKCUPOBAHUEM; HABBIKAMU
MPUMEHCHHUS Ha MPAKTHKE 3HAHUS B
00JIaCTH MPOLIECCOB, MMPOTEKAEMBIX B
CHCTEMAX M CETAX C BOJTHOBLIM
MYJIBTUIUICKCHPOBAHUEM B IPOIIECC
nepeaavyn nHGOpPMAaIUU

Cpennuit
YPOBEHb

IIK-11.1 3naet:
TEOPHIO0 B 00JIACTH CHUCTEM C BOJIHOBBIM

MYJIbTUIINICKCHPOBAHUCM; 0COOEHHOCTH
MMOCTPOCHUA CHUCTEM C BOJIHOBBIM
MYJIbTUIINICKCHPOBAHUCM; IIpOHECCChI,

POTEKaeMble B CHUCTEMaxX M CETAX C
BOJIHOBBIM  MYJIbTUIUIEKCUDOBAaHHEM B
porecc nepeaadn uH(popMaIuy;
METOAMKY pacyeTa MapamMeTpoB CHUCTEM
CBSI3U c BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM; OCOOEHHOCTH
pa3pabOTKU CXE€M OpTraHU3aIMU CBSI3U C
BOJIHOBBIM MYJIbTUIUIEKCUPOBAaHHEM
IIK-11.2 ymeer:

IPUMEHSTh TEOPUIO B 00JIACTH CHUCTEM C
BOJIHOBBIM MYJIBTHILICKCUPOBAHUEM IS
UX TPOEKTUPOBAHUS, CTPOMUTEIBCTBA U
OKCIUTyaTaIllH; MPOEKTUPOBATh CHUCTEMBI

u ceTu C BOJHOBBIM
MYJIbTUIUIEKCUPOBAHUEM; MPOBOJIUTH
MaTeMaTHUUYEeCKHe pacueTsl u
MOJETUPOBAHUS B paMKax
MIPOEKTUPOBAHUS u CTPOUTEIBCTBA
CHCTEM Hu ceTen C BOJIHOBBIM

MYJIbTUIIJIEKCUPOBAHUEM; MPUMEHATh Ha
MpaKTHKE 3HaHMS B OOJIACTH IMPOIIECCOB,
IPOTEKaeMbIX B CHCTEMaxX WU CeTAX C
BOJIHOBBIM  MYJIbTUIIJICKCUPOBAHHUEM B
npoliecce rneperayd HHPOpMaLuu
IIK-11.3 B1ageer:

HaBbIKaMH IMPUMCHCHMU L TCOpHUHU B

Cpeone 3naem:
TEOPUIO B OOJIACTH CHCTEM C BOJHOBBIM

MYJIbTUINICKCHUPOBAHUCM; 0COOEHHOCTH
IMOCTPOCHUA CUCTEM C BOJIHOBBIM
MYJIbTUINICKCHUPOBAHUCM, IIponeCChl,

IMPOTCKACMBIC B CHUCTEMAaX M CCTAX C
BOJIHOBBIM  MYJIbTUIIJICKCUPOBAaHUEM B

po1ECC nepeaadu uHpopMaIuy;
METOJUKY pacueTa MapamMeTpoB CUCTEM
CBA3U C BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM;  OCOOEHHOCTH

pa3pabOTKH CXE€M OpTraHU3alMH CBSI3U C
BOJIHOBBIM MYJIbTUILIIEKCHPOBAHUEM

Cpeone ymeem:

MIPUMEHSTh TCOPHIO B 00JIACTH CHUCTEM C
BOJIHOBBIM MYJIBTUIUIEKCUPOBAHUEM LTSI
UX IIPOCKTUPOBAHUSA, CTPOUTEIHLCTBA U
JKCIITyaTalluu; MPOEKTUPOBATH CUCTEMBI

n CCTH C BOJIHOBBIM
MYJIbTHIINICKCUPOBAHUECM MMpOBOAUTDH
MaAaTEMAaTHYCCKUC PacCUCThL n
MOJCIIMPOBAHUSA B paMKax
IIPOCKTUPOBAHUA n CTPpOUTEIIBCTBA
CHUCTEM u ceTel C BOJIHOBBIM

MYJIBTHUIINICKCUPOBAHHUEM,; IMPUMCHATL Ha
MPAaKTUKE 3HaHMUA B 00JAaCTH MPOIECCOB,
MIPOTCKACMBIX B CHUCTEMax M CETAX C
BOJIHOBBIM ~ MYJBTUIUIEKCUPOBAaHUEM B
rpolecce nepeaayu HHGopMauu




00aCTH CHUCTEM U CETEH C BOJIHOBBIM

MYJIBTUTUIEKCHPOBAHUEM TUTST 170
IPOEKTUPOBAHUS,  CTPOUTEIBCTBA U
IKCILTyaTaIliH;

HaBBIKAMH TPOCKTUPOBAHUS CHUCTEM H
ceren c BOJIHOBBIM
MYJIBTHIUICKCUPOBAHHUEM;

MaTeMaTN4CCKUMH pacucTaMu u
MOACIIMPOBAHUEM B paMKax
IMPOCKTUPOBAHUA u CTPOUTCIILCTBA
CHCTEM n ceTeH C BOJIHOBBIM

MYJIbTUIIVICKCHUPOBAHUCM, HaBBIKaAMH
NPUMEHEHHS Ha NPaKTHKE 3HAHUS B
o0jacTu MpOILECCOB, IPOTEKAEMBIX B
cUCTeMaXx M CeTAX C  BOJIHOBBIM
MYJIbTUINIEKCUPOBAaHUEM B IIPOILECC
nepenadn HHHOpMaLUH

Cpeone 6é1aoeem:

HAaBbIKaAMH HpI/IMeHeHI/ISI TeOpI/II/I B
00/JIaCTH CHCTEM U CETEH C BOJIHOBBIM
MYHI:TI/IHJIGKCI/IpOBaHI/IeM JJIA nux
MPOCKTUPOBAHUS,  CTPOUTEIBCTBA W
JKCILTyaTalluu;

HAaBBIKAMHM TPOCKTUPOBAHUS CHUCTEM H
ceTei C BOJHOBBIM
MYJIbTHUIUICKCUPOBAHHUEM;
MaTEMAaTU4YCCKUMHAU pvaeTaMH 158
MOJICJTUPOBAHUEM B pamKax
HpOGKTI/IpOBaHI/IH nu CTpOI/ITeJIBCTBa
CHCTEM W CeTeli ¢  BOJHOBBIM
MYHBTI/IHJICKCI/IpOBaHI/ICM; HaBbIKaAMHU

IPUMEHEHHsST Ha MPAKTHKE 3HAHHUS B
00JIaCTH TPOILIECCOB, MPOTEKAEMBIX B
CHCTeMax M CeTIX C  BOJIHOBBIM
MYJIbTUIUICKCUDOBAHUEM B IIPOLECC
nepeaavyn HHPOpMaIUH

Bricokuit
YPOBEHb

IIK-11.1 3naet:
TEOPHUIO B 00JIACTH CHUCTEM C BOJIHOBBIM

MYJIbTUIIICKCHPOBAHUECM; 0COOEHHOCTH
MMOCTPOCHUA CHUCTEM C BOJIHOBBIM
MYJIbTUIIICKCHPOBAHUCM; IIpOHECCChI,

POTEKaeMble B CHCTEMax M CETAX C
BOJIHOBBIM ~ MYJIbTUIUIEKCUPOBAaHHEM B
nporecc nepenadu uHpOpMaLny;
METOAMKY pacyeTa MapaMeTpoB CHUCTEM
CBSI3U C BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM;  OCOOEHHOCTH
pa3pabOTKU CXE€M OpTraHU3aIMu CBSI3U C
BOJIHOBBIM MYJIbTUILIEKCUPOBAaHHEM
ITK-11.2 ymeer:

OPUMEHSATh TEOPUIO B 00JIACTH CHUCTEM C
BOJIHOBBIM MYJIBTHILICKCUPOBAHUEM IS
UX TPOEKTUPOBAHUS, CTPOMUTEIBCTBA U
OKCIUTyaTaIlH; MPOEKTUPOBATh CHUCTEMBI

u CCTHU C BOJIHOBBIM
MYJIbTUIINICKCHUPOBAHUCM, IIpOBOAUTD
MAaTEMATUYCCKUC pacuCThL n
MOACIIUPOBAHUA B paMKax
IMPOCKTUPOBAHUA u CTPOUTCIILCTBA

CHUCTEM u ceTen C BOJIHOBBIM
MYyJIbTUIUIEKCUPOBAHUEM; MPUMEHSITh Ha
MpPaKTHKE 3HaHMS B OOJIACTH IMPOIIECCOB,
MPOTEKaeMbIX B CHCTEMax M CETAX C
BOJIHOBBIM ~ MYJIbTHIUICKCHPOBAaHHEM B
mpoliecce nepeaayu nHpopMaIuu
IIK-11.3 Baaaeer:

HAaBBIKAMU  TIPUMEHEHHUS TEOpUH B
00J1aCTH CHUCTEM U CETEH C BOJIHOBBIM
MYJIBTUIUIEKCHPOBAHUEM IS HX
MPOCKTUPOBAHUS,  CTPOHUTEILCTBA U
DKCIUTyaTalllH;

Xopowio 3naem:
TEOPUIO B OOJIACTH CHCTEM C BOJHOBBIM

MYJIbTUINICKCHUPOBAHUCM; 0COOEHHOCTH
IMOCTPOCHUA CUCTEM C BOJIHOBBIM
MYJIbTUINICKCHUPOBAHUCM; IIpOoneCChl,

IMPOTCKACMBIC B CHUCTEMAaX M CCTAX C
BOJIHOBBIM  MYJIbTUIIVICKCUPOBAaHUEM B

porecc neperayu UHpOpMaLINY;
METOJUKY pacyera IapaMeTpOB CHCTEM
CBA3HU C BOJIHOBBIM
MYJIBTUILUICKCUPOBAaHHEM;  OCOOCHHOCTH

pa3pabOTKH CXE€M OpraHU3alMH CBSI3U C
BOJIHOBBIM MYJIbTUILIIEKCHPOBAHUEM
Xopouwt ymeem:

IPUMEHSATH TEOPUIO B OOJACTH CUCTEM C
BOJTHOBBIM MYJIBTHILICKCHPOBAHUEM JIJISI
UX TPOEKTUPOBAHMS, CTPOUTENHCTBA U
IKCILTyaTallui; MPOSKTUPOBATH CUCTEMBI

u ceTH C BOJIHOBBIM
MYJIbTUILUIEKCUPOBAHUEM; MPOBOJUTH
MaTeMaTHYEeCKUE pacyeTsl u
MOJIETTUPOBAHUS B paMKax
MIPOEKTUPOBAHUS u CTPOUTENBCTBA
CHUCTEM u cereit C BOJIHOBBIM

MYJIbTUIUICKCUPOBAHUEM; MPUMEHSTh Ha
MIpaKTUKE 3HAHUS B 00JAaCTU MPOIIECCOB,
MPOTEKAEMBbIX B CHCTEMax M CeTIX C
BOJTHOBBIM ~ MYJIbTHUIUICKCHPOBAaHUEM B
rpoliecce nepeaayu nHGopMaIuu
Xopow én1aoeem

HaBBIKAMH  TPUMEHEHUS TEOpUU B
00JTaCTH CHUCTEM M CETeH C BOJHOBBIM
MYIIbTUIIEKCUPOBAHUEM JUTST 170
MPOCKTHPOBAHMS,  CTPOMTEIHCTBA U
JKCIITyaTaIuu;




HaBbIKaMMU IIPOCKTUPOBAHHA CHUCTEM U

ceTei C BOJIHOBBIM
MYJIbTHTUICKCUPOBAHHUEM;

MATCMATHUYCCKUMHU pvaeTaMH 58
MOJICTUPOBAHUEM B paMKax
HpOeKTI/IpOBaHI/IH )41 CTpOI/ITeJIBCTBa
CHCTEM H CceTeli ¢  BOJHOBBIM
MYJIBTI/IHJIGKCI/IPOBaHI/IeM; HaBbIKaAMH

NPUMEHEHHS Ha NPaKTHKe 3HAHUS B
o0jacTu MpOILECCOB, IPOTEKAEMBIX B
cUCTeMaX M CeTAX C  BOJIHOBBIM
MYJIbTUINIEKCUPOBAaHUEM B IIPOILECC
nepenadu HHGopMaum

HaBbIKaMM IIPOCKTUPOBAHUA CHUCTEM H

ceTei C BOJIHOBBIM
MYJIbTHIUICKCHUPOBAHUEM;

MATEMATUUYCCKUMHAU pvaeTaMH nu
MOJICITMPOBAHUEM B paMKax
HpOGKTI/IpOBaHI/ISI nu CTpOI/ITeJIB CTBa
CHCTEM W CeTeli ¢  BOJHOBBIM
MYHBTI/IHJIGKCI/IPOBaHI/ICM; HaBbIKaAMH

NPUMCHEHHsST Ha MPAKTHKE 3HAHHUS B
00JIaCTH TPOLIECCOB, MPOTEKAEMBIX B
CHCTeMax M CeTIX C  BOJIHOBBIM
MYJIbTUIUICKCUDOBAHUEM B IIPOLECC
nepeaavyn HHPOpMaIUH

2.2 Tabnuia cOOTBETCTBHS PE3YJIbTATOB IMPOMEKYTOUHOW aTTECTALMU 110 JUCHUIUITMHE YPOBHIO
sTana GOpMHPOBAHUS KOMIIETEHIIMH

[lIxana Kon urmaxatopa YpoBeHb 0OCBOCHUS
dopMa KOHTPOJIA JOCTH)KEHHUS
OLICHUBAHUS . KOMIIETEHITHN
KOMIIETEHIIN I
IIK-1.1 BBICOKHI
T1K-1.2 CpeHUM
TIK-1.3 CpeIHUI
I1K-10.1 BBICOKHH
OTiIn4uHO [1K-10.2 CpeIHUI
[1K-10.3 CpeIHUI
I[IK-11.1 BBICOKHH
I1K-11.2 BBICOKHI
[1K-11.3 CpeHUM
TIK-1.1 CpeIHUI
T1K-1.2 CpeHUM
I1IK-1.3 HU3KHUH
[1K-10.1 CpelHU
Xopoio I1K-10.2 cpenHuit
KypcoBas pabota IK-10 3 je———
I1IK-11.1 CpeaHui
[1K-11.2 CpeHUM
I1K-11.3 HU3KHUH
IIK-1.1 HU3KHI
I1K-1.2 HU3KHUH
I1IK-1.3 HU3KUH
I1K-10.1 HU3KHUH
Y 10BAETBOPUTETHHO IT1K-10.2 HU3KUN
I1K-10.3 HU3KHUH
IIK-11.1 HU3KHUH
I1K-11.2 HU3KHUH
I1K-11.3 HU3KHUH
IIK-1.1 BBICOKHH
T1K-1.2 CpelHU
T1IK-1.3 CpeIHUM
OmHo I1K-10.1 BBICOKHH
[1K-10.2 CpelHU
[1K-10.3 CpeHUM
IIK-11.1 BBICOKHH
I1K-11.2 BBICOKHH




I1K-11.3 CpeIHUM

TIK-1.1 CpeIHUM

T1K-1.2 CpelHU

IIK-1.3 HU3KHH

I1K-10.1 cpenHuit

Xopoio I1K-10.2 CpeIHUM
I1K-10.3 HU3KUH

I1IK-11.1 CpeaHui

[1K-11.2 CpeIHUM

IIK-11.3 HU3KHUH

IIK-1.1 HU3KHAH

[IK-1.2 HU3KHUH

IIK-1.3 HU3KHAHN

I1K-10.1 HU3KHH

Y 10BAETBOPUTETHEHO I1K-10.2 HU3KUN
I1K-10.3 HU3KHH

IIK-11.1 HU3KHI

I1K-11.2 HU3KHAH

I1K-11.3 HU3KHUH

3. MeToanyeckue MaTepuaJbl, onpeaessomue Npoueaypbl OHeHUBAHUS

[lpouecc omeHuBaHWS 3HAHWI, YMEHHWH, HAaBBHIKOB U (WJIM) ONbBITa JAEATEIHHOCTH,
XapaKTepU3YIOIUX dTanbl (OpPMUPOBAHUS KOMIETECHIWH, MpPEACTaBlIeH B Tabiumax mo Qopmam
o0yueHus:

O1neHOYHbBIE
CpelcTBa
IIK-1.1 3HaeT: NPUHIMUI JACUCTBHUSA, OCHOBHBIC IMApaMETPhl M XaPaKTECPUCTHKU Pa3IMYHBIX
CUCTEM C BOJHOBBIM MYJbTHIUICKCUPOBAHUEM; TMEPCIEKTUBHBIC HAIMpPaBICHUS Pa3BUTHUA

anmnapaTypbl ¢ BOJTHOBBIM MYJIbTHILIEKCHPOBAHHUEM.

Tun 3ansTus Tewma (pazmen)

HCKYCCHS
Jlekusa Bce pa3nensl 1ucUIIINHBL /1
H pasi et OK3aMeH
TexHosorust rpy0oro CeKTpaIbHOTO YINIOTHEHUS
CWDM
JlaGopaTopHas
UccnenoBanue ontuueckoro MmyibTuriekcopa AWG AGoTa
JlaboparopHas HccnenoBanue onTuuecKOro KOHBEPTEPA HA OCHOBE P
3amnura
paborta 1118(0)% .
. nmabopaTopHOI
Hccaenosanue cetu WDM Kk0ab1IEBOM TOIIOJIOTUHU paGoTEI

UccnenoBanne ocoOEHHOCTEHW OpraHU3allii CETH CBSA3U

o Texnonornu EoOCWDM

«Pa3paboTka cxeMbl opranuzauuu cBs3u cetu WDM»
[IpakTrueckas

«Pacdet morpeOHOro Yncia JIMH BOJIH cucteMbl DWDM»

[TpakTHueckue paboTa.
«Pacuer JJIMHBI pEr€HCPAIUOHHOTO YYAaCTKa ONITHYCCKUX
3AHATUA I/IHJII/IBI/IHyaJ'II)HOC

cerein
3a/1aHUE
«Pacyer OroKeTa BpeMEHHM HapacTaHUs CUCTEMBI)

OTtyeTsl 110
MPAKTUICCKUM U
1a00paTOPHBIM
paboTam.

Bce pa3aensl TuCIUTUIMHBL [ToaroroBka kK
DK3aMEHY.
Odopmnenne 13
k KII. 3amura
KI1

CamMmocTosTeabHas
pabota




IIK-1.2 ymeer: TpOU3BOAUTHL H3MEPEHUS]  XAPAKTEPUCTUK CHUCTEM C  BOJIHOBBIM
MYJIBTUIJICKCUPOBAHUEM; pabOTaTh C TEXHUYECKON TOKYMEHTAlMe! 1 HayYHBIMH paboTaMHu.

HCKYyCCHS
Jlexmmsa Bce pa3gensl [UCTIMITINHEL /1
pasit et OK3aMeH
TexHoMOTHS TPYOOT0 CHEKTPATBLHOTO YIUIOTHEHUS
CWDM JTaGopaTtopHas
UccnenoBanue ontuyeckoro mynbTuriekcopa AWG a60Tpa p
JlaGopaTopHas HccnenoBanue onTuuecKoro KOHBEPTEpa Ha OCHOBE P
3amura
pabota [HII0Y .
. mabopaTtopHoit
HUccaenosanue cetu WDM K0abLIEBON TOIIOJIOTUHU AGOThL
HccnenoBanne 0cOOEHHOCTEH OpraHU3aliy CETH CBSI3U P
o Texnonornd EoCWDM
«Pa3paboTka cxeMbl opranu3anuu cBs3u cetu WDM»
[IpakTueckas
«Pacdet morpebHOro uncia JMH BOJIH cucteMbl DWDM»
[IpakTudeckue paboTa.
«Pacyet IIMHBI pereHepalMOHHOr0 Y4acTKa ONTHYECKUX
3aHsATUSA ceTeiby WNHnuBuayanpHOE
3aaHue
«Pacuer Or0/KeTa BpeMEHU HapaCTaHUSI CHCTEMBD»)
OTueTHl IO
[IPAKTHYCCKUM U
1abopaTOPHBIM
aboraM.
CamocTosTenbHas P
aGoTa Bce pasnensl TuCIUILITAHBL [loaroroska x
P DK3aMCHY.
Odopmnenue 113
k KII. 3amura
KI1

IIK-1.3 Baageer: HaBblKaMM  W3MEpPEHUS  XapaKTEPUCTUK CHCTEM C  BOJHOBBIM
MYJIbTHIZICKCHPOBAHUEM; HaBBIKAMH pabOTaTh C TEXHHYECKOW JOKYMEHTAIlMed W HayYHBIMHU
aboramu

HCKyCCUs
Jlexuns Bce pazaensl nucuuIMHbl A
! pasil S DK3aMeH
TexHonorHst rpyodoro CHeKTPaabHOTO YIUIOTHEHUS
CWDM
JlabGoparopHast
HccnenoBanue ontuueckoro MmyibTuriekcopa AWG aGoTa
JlaGoparopHas HccnenoBanue onTHYECKOTO KOHBEPTEPA HA OCHOBE P
3ammra
pabota [II1I0Y .
. nmabopaTopHOI
Hccenenoanue cetn WDM KoJbLieBOM TONOJIOTHH AGOTLL
HccnenoBanre ocOOEHHOCTEH OpraHU3aIK CETH CBSI3U P
o Texnojgorun EoCWDM
«Pa3paboTka cxeMbl opranuzanuu cBs3u cetu WDM»
[IpakTnueckas
«Pacuet norpeOHOro0 uncia JIMH BOIH cucteMbl DWDM»
[IpakTuueckue paboTa.
«Pacyer IIuHBI pereHepalMOHHOr0 Y4acTKa ONTHYECKUX
3aHATUS . WNHauBuayanbHoOe
ceTein»
3a/1aHHe
«Pacuet OroKeTa BpeMeH! HapacTaHUsl CUCTEMBD)
OTtyeTsl 110
MPAaKTUYECKUM U
1a00paTOPHBIM
paboTam.
CamocrosiTenbHas
aGoTa Bce pazaenbl nucuUIUIMHbBL [loaroroBka k
P DK3aMEHY.
Odopmnenne 13
k KII. 3amura

KII




I1K-10.1 3Haer:

0COOEHHOCTH IKCIUTyaTal[Mi, MOHTa)a, TECTUPOBAHUS U MPOBEPKH KadecTBa pabOTHI CHUCTEM C
BOJIHOBBIM MYJIBTUILIEKCUPOBAaHUEM

HCKYCCHS
Jlexuus Bce pa3zaeinsl nMCUUIUIMHBL Hlucky
DK3aMeH
TexHonorust rpyooro CeKTpagbHOTO YIUIOTHEHHS
CWDM
JlaGopaTopHas
Uccnenosanue ontuueckoro mynsTuiuiekcopa AWG aGoTa
JlaGopaTopHas HccnenoBanue onTuueckoro KOHBEPTEPa Ha OCHOBE P
3amura
pabora 1518(0) .
. nmabopaTopHOi
Uccnenosanue cetn WDM Kkoabp1EBOM TOMOJIOTUH AGOTEL
HccnenoBanne ocoOEHHOCTEN OpraHU3ally CeTH CBSI3U P
o Texnojgorun EoOCWDM
OtyeTsl 110
1a0opaTOpPHBIM
paboTram.
CamocrosiTenbHas [ToaroroBka k
Bce pazaensl qTUCHUIIIMHBL
pabora PK3aMEHY.
Odopmnenue 113
Kk KII. 3amura
KI1

I1K-10.2 ymeer:

OKCILTYaTUpPOBaTb, MOHTUPOBATL, TECCTUPOBATH U MPOBOJUTH NPOBCPKU KAYCCTBA pa6OTI)I CUCTEM
C BOJIHOBBIM MYJIBTUIIJICKCUPOBAHUCM

UCKYCCUS
Jlexius Bce pazaensr aiMCHUTILUIMHB Jlucky
OK3aMeH
TexHomorust rpy0oro CeKTpaIbHOTO YINIOTHEHUS
CWDM
JlaGopaTopHas
UccnenoBanue ontuueckoro myibTuriekcopa AWG AGo1a
JlaGopaTopHas HccnenoBanue onTHYECKOr0 KOHBEPTEPA Ha OCHOBE P
Samura
paborta [MI1I0Y .
. 1abopaTopHOi
Hccaenosanue cetu WDM Kk0ab1LIEBOM TOIIOJIOTUHU AGOThL
HccnenoBanme 0coOEHHOCTEHM OpraHU3alliy CeTH CBA3U P
o Texnonornu EoOCWDM
OTueTsl 110
1a00paTOPHBIM
paboTam.
CaMocTosTenbHast [loaroroBka k
Bce paznensl IUCUUTITAHBL
pabota PK3aMEHY.
Odopmnenue 113
k KII. 3amura
KI1

I1K-10.3 Baajgeer:

HAaBbIKaMU SKCIUTyaTalluh, MOHTa>Ka, TCCTUPOBAHUA U IIPOBCPKU KauCCTBA pa6OTLI CUCTEM C
BOJIHOBBIM MYJIBTUIIJICKCUPOBAHUCM

UCKYCCHS
Jlexusa Bce paznenbl AucuuIuIMHbI Aucky
DK3aMeH
TexHomorust rpy0oro CEKTPaIbHOTO YINTIOTHEHUS
CWDM
JlabGoparopnast
Hccnenoanue ontuieckoro myisturuiekcopa AWG aGoTa
JlaboparopHas HccnenoBanue onTuueckoro KOHBEPTEPa Ha OCHOBE P
3amura
pabota 1518(0)% .
. nmabopaTopHOI
Hccaenosanue cetu WDM k0ab1IEBOM TOIIOJIOTHU AGOTEL
UccnenoBanme 0coOOEHHOCTEW OpraHU3alliN CETH CBSA3U P
o Texnonorud EoOCWDM




CaMocTosTENbHAS
pabota

Bce pasaciibl JUCHUTIIIMHBL

OTuyeTsl o
1a00paTOPHBIM
paboTam.
[loaroroBka K
PK3aMEHY.
Odopmnenue 113
Kk KII. 3amura
KI1

IMK-11.1 31aeT: Teopuro B 00JACTH CHCTEM C BOJTHOBBIM MYJIBTUILIICKCHPOBAHUEM; OCOOCHHOCTH
MOCTPOCHHUS CUCTEM C BOJIHOBBIM MYJIbTUILIEKCHPOBAHUEM; MPOLIECCHI, IPOTEKAEMbIE B CUCTEMAaX
U CETSX C BOJHOBBIM MYJBTHUIUICKCUPOBAHHWEM B IPOIECC Mepenayr WHPOPMAIUH; METOIUKY

pacyeTra IMapaMeTPOB CHCTEM CBS3M C BOJHOBBIM MYJbTUINIEKCHPOBAHUEM;, OCOOCHHOCTH
a3pabOTKU CXeM OpTaHW3aIUH CBSI3U C BOJHOBBIM MYJIBTUIIIICKCUPOBAHUEM
HUCKyCCHs
Jlexuust Bce pazaenbl nucuuIuiMHb L
P DK3aMeH
TexHomorust rpy0oro CeKTpaIbHOTO YINIOTHEHUS
CWDM
JlaGopaTopHas
Uccnenoanue ontuueckoro MmynbTuiuiekcopa AWG aGoTa
JlaGopaTopHas HccnenoBanue onTuueckoro KOHBEPTEpa Ha OCHOBE P
3amnura
pabora 1818(0) .
. nmabopaTopHOI
Uccnenoanue cetn WDM Kobp1IEBOI TOMOJIOTUU AGOTEL
HccnenoBanue 0COOCHHOCTEH OpraHU3alliy CETH CBS3U P
o Texnojorun EoOCWDM
«Pa3paboTka cxembl opranuzaiu cBs3zu cetu WDM»»
[IpakTuyeckas
«Pacdet moTpeOHOro urcia JJIMH BOJIH cucTeMbl DWDM»
[IpakTyeckue pabora.
«Pacyer IIuHbI pereHepalMOHHOr0 Y4acTKa ONTHYECKUX
3aHATHUS . WNunuBuayanbHOE
ceTei
3ajaHue
«Pacyer OropKeTa BpeMEHH HapacTaHUs CHCTEMBI
OtueTsl 11O
[MPAKTUYECKUM U
1a0opaTOpPHBIM
aboTram.
CamocTosiTenbHast P
aGoTa Bce pa3nensl AucuummInHbI [loaroroBka k
P PK3aMEHY.
Odopmnenue 113
Kk KII. 3amura

KII

pamKax

U CTPOUTENBCTBA CHCTEM M  CETEH

MK-11.2 ymeeT:. IIpUMCHSTh TCOPHUIO B 00JIaCTH CHCTEM C BOJIHOBBIM MYJIbTUIUICKCUPOBAHUCM
IJI1 UX MPOCKTUPOBAHHA, CTPOUTCIILCTBA M I3KCILTyaTalluW, NPOCKTHPOBATE CUCTEMBI U CCTHU C
BOJIHOBBIM MYJIbTUINICKCUPOBAHUCM,; ITPOBOJAUTH MATCMATHYCCKUC PpACUCThBI 1 MOJACIUPOBAHNA B
IIPOCKTUPOBAHUA
MYJIbTUIVICKCUPOBAHUCM,; IPUMCHATL HAa IIPAKTUKEC 3HAHUA B obOmactu IponeccoB, NMPOTECKACMbIX
B CUCTEMAX U CCTAX C BOJTHOBBIM MYJLTHUIINICKCUPOBAHUEM B MMPOLCCCC NMEpCaavn I/IH(i)OpMaIH/II/I

C BOJIHOBBIM

HccnenoBanre 0ocOOEHHOCTEH OpraHU3aIlK CETH CBSI3U
o Texuonornu EoOCWDM

HCKYyCCHs
Jlexusa Bce pa3gensl TUCHUNIINHBI /1
H pasit et OK3aMeH
TexHonoOrHs rPyo0r0 CHEKTPATBLHOTO YIUIOTHEHUS
CWDM
JlabGoparopnast
Uccnenosanue ontuueckoro MmynbTuruiekcopa AWG AGo1a
JlaGopaTopHas HccnenoBanue onTuueckoro KOHBEPTEpa Ha OCHOBE P
3amura
pabota 1318(0)% .
. nmabopaTopHOI
Hccaenosanne cett WDM KoJIbIIEBOU TOIIOJIOTUH a6oTHI




«Pa3paboTka cxembl opraHu3aiu cBs3u cetu WDM»
[IpakTnueckas
«Pacdet moTpeOHOro urcia JIMH BOJIH cucteMbl DWDM»
[IpakTudeckue paboTa.
«Pacder IIMHBI pereHepalMoOHHOI0 Y4acTKa ONTHYECKUX
3aHATUSA . WNHauBuayanbHOe
ceTei»
3a/laHne
«Pacuet Oro/1KeTa BpeMEHU HapacTaHUSI CUCTEMbI»)
Otuetsl 11O
MPAKTUYECKUM U
1abopaTOPHBIM
paboTam.
CamocrosiTenbHas
aGoTa Bce pazzensl IUCUUTTAHBL [loaroroBka k
P PK3aMEHY.
Odopmnenue 113
k KII. 3amura
K11

IK-11.3 BaageeT: HaBBIKAMU MPUMEHEHHS TEOPUU B OOJACTH CHCTEM U CET€H C BOJIHOBBIM
MYJIbTUIIJIEKCUPOBAHUEM JUISI UX IPOEKTUPOBAHMSI, CTPOUTENILCTBA U HKCIUTyaTaliH;

HaBbIKAMHU IPOEKTHUPOBAHUS CHUCTEM M CETEl ¢ BOJHOBBIM MYJbTUILIEKCHPOBAHUEM;
MaTeMaTHYECKUMH pacyeTaMu M MOJICJIMPOBAaHUEM B paMKaxX IPOEKTHUPOBAHUS U CTPOUTENIHCTBA
CUCTEM M CETEH C BOJIHOBBIM MYJIbTUIJIEKCHPOBAHMEM; HaBbIKAMH IPUMEHEHUS Ha IPaKTHKE
3HaHUS B O0JIACTM IIPOLIECCOB, IPOTEKAaEMbIX B CUCTEMaXx M CETIX C BOJHOBBIM
MYJIbTHIZICKCHPOBAHUEM B IPOIIECC Nepeaayd HHHOpMaIiu

HCKyCCUs
Jlekuus Bce pazaenbl nucuuuiMHb Jlucky
DK3aMeH
TexHonorust rpyooro CeKTpaabHOTO YIUIOTHEHUS
CWDM
JlaGopaTopHas
HccnenoBanue ontuueckoro MmyibTuiiekcopa AWG aGoTa
JlaGopaTopHas HccnenoBanue onTHYeCKOro KOHBEPTEPA HA OCHOBE P
3amura
pabora 1818(0) .
. nmabopaTopHOI
Uccnenoanue cetn WDM Ko1bp1IEBOI TOMOJIOTHHU AGOTEL
HccnenoBanre ocOOEHHOCTEN OpraHU3aIK CETU CBSI3U P
o Texnojorun EoOCWDM
«Pa3paboTka cxeMbl opranuzanuu cBs3u cetu WDM»
[IpakTnueckas
«Pacuet notrpeOHOTO0 UKcaa JIMH BOJIH cucteMbl DWDM»
[IpakTrueckue pabora.
«Pacyer IuHbI pereHepalMOHHOr0 Y4acTKa ONTHYECKUX
3aHATHUS ceTeiby NunuBuayanpHOE
3a/1aHne
«Pacuer OroKeTa BpeMeH! HapacTaHUSI CHCTEMBD»)
OtueTsl IO
MPAaKTUYECKUM U
1a00paTOPHBIM
aboram.
CamocrosiTenbHas P
aGoTa Bce pa3nensl AucuummInHbI IloaroroBka x
P PK3aMEHY.
Odopmnenue 113
Kk KII. 3amura
KI1

4. TunoBbie KOHTPOJIbHBIE 32JaAHUS
IIpeacraBuTh OAMH IPUMEP 3aJaHUS 110 KAKIOMY TUITY OLIEHOYHBIX CPEICTB JUIS KaKI01
KOMITETEHIINH, (POpMHUpPYyEeMOI JaHHOHN IHUCHUIUIMHOM.

IIK-1 Cnocoben k sxcnayamayuu u pazeumuto cemesvlix niameopm, cucmem u cemetl nepeoayu
OaHHbIX

IIK-10 Cnocoben k sxcnayamayuu, MOHMAA CY, MeCMUpPOBAHUI0 U NPOBEPKU Kauecmaea pabomol
000pY006aHUsL ONMUYECKOLL CBA3U, 8 MOM YUCILE HA YYACKAX 8bICOKOU CIOACHOCTU



IIK-11 Cnocoben ocywecmenims NpeOnpoeKmuyrd no020mosKy, pa3pabomKy CUCMeEeMHOZ2O0,
MexXHUYecKko20 U paboyec0  NPOEKMO8  ONMUYECKUX  CUCMeM  C6A3U,  OCYUWeCmeEiamb
ocsudemenbCmeo8anue U NPUHUMAams peuleHue 00 IKCHIyamayuy ONMu4ecKoll CUcmembl Ce:A3U

Koncnekr gexunu Ha Temy «OcHoBbI TexHoJornu WDM»

CnexrpansHoe ymioTHenue kananoB (Wavelength division multiplexing, WDM, OykBaibHO
MYJIbTUIUIEKCUPOBAHUE C pas3felieHueM 10 JUIMHE BOJIHBI) — TEXHOJOTHS, I03BOJISIOIAs
OJHOBPEMEHHO TNEepeAaBaTh HECKOJBKO HH()OPMAIIMOHHBIX KaHAJIOB IO OJHOMY ONTHYECKOMY
BOJIOKHY Ha Pa3HbIX HECYIIUX YaCTOTaXx.

TpaguioHHbIE TEXHOJIOTMH TEIEKOMMYHUKALMN [TO3BOJISIFOT 110 OJJHOMY ONITUYECKOMY BOJIOKHY
nepeaarb TONbKO OJuH cUrHajll. CyTh e TEXHOJIOTMHU CIIEKTPAIBHOI0, WM ONTHYECKOTO YIJIOTHEHHS
3aKJIF0YAeTCs B BO3MOXKHOCTHM OpPraHU3allid MHOKECTBA pa3fesbHbIX curHaioB SDH no ogHomy
BOJIOKHY, a, CJIEJOBATEeIbHO, MHOTOKPATHOM YBEITMYEHHUH MTPOITYCKHOM CITIOCOOHOCTH JIMHUU CBS3H.

OCHOBBI 3TOI TEXHOJIOTMH OBLIM 3aJIOKEHBI B 1958, emre m0 mosBiIEHHS caMOM BOJIOKOHHOM
ontuku. OmHako mnpouuio okojo 20 jer, mpexzae 4YeM ObUIM CO3JaHbl TMEepBble KOMIIOHEHTHI
MYJIbTUIUIEKCHBIX cucTeM. [lepBoHavyalbHO OHU CO3/1aBalUCh AJIsl J1a0OpAaTOPHBIX HCCIECJOBAHUM, U
mume B 1980 romy TexHosorus chekTpanbHOro yruioTHeHuss WDM Obula mpeioskeHa st
TEJICKOMMYHUKALIUNA. A elle uepe3 IMsTh JIET B HUccienoBaTesibckoM meHTtpe komnanuu AT&T Obuta
peann3oBaHa TEXHOJIOTHS TUIOTHOTO crekTpaibHoro yrutotHeHus (Dense Wavelength Division
Multiplexing, DWDM), koraa yaanoch B OAHOM ONTHYECKOM BOJIOKHE co3naTh 10 kaHamoB mo 2
Gbps.

Texnonorus WDM 103BOJISIET CYIIECTBEHHO YBEJIUYUTH MPOMYCKHYIO CIOCOOHOCTh KaHamna (K
2009 rogy nmocturHyta CKOpocTh 15,5 TOuT/C), mprueM OHA TMO3BOJSET WCIOIB30BATh YKE
MPOJIOKEHHBIE  BOJIOKOHHO-ONTHYECKUE JuHUU. bmaromapas WDM  ypaercs  opraHu3oBaTh
JIBYCTOPOHHIOI0O MHOTOKAaHAIBHYIO Tepenady Tpapuka 1O OJHOMY BOJIOKHY (B OOBIYHBIX JIMHHUSIX
HCIOJIb3YETCs Mapa BOJIOKOH — JJIs IEpejaud B MPSIMOM U OOpPaTHOM HampaBICHUSIX).

B npocreiimeM ciryqae KakIbli JJA3€pHBIM NEpEAaTYUK N€HEPUPYET CUTHAI Ha OIPEACIICHHOU
4acTOTE M3 YAaCTOTHOIO IUIaHa. Bce 3TH curHanbl mnepej TeM, Kak BBOJASTCS B ONTHYECKOE BOJOKHO
o0benuHsI0TCS MyabTHILIEKCcOpoM (MUX). Ha nprueMHOM KOHIIE CHTHAJIBI aHATOTUYHO Pa3/IeIIsIOTCs
nemynbTumiekcopom (DEMUX). 3nech, Takxe, kak U B SDH cersix, MyIbTUIIIEKCOp SBISETCS
KJIFOUEBBIM 3JIEMEHTOM.

[TepenaBaemsrii mo Texnonorun WDM cBeTOBOI MOTOK, COCTOUT U3 PA3TUYHBIX UTMH BOJH (A).

As

Az

ONTHYECKOE BONDKEHD ::,L

A3

Pucynok1 — [Ipunnun nepenaun cursanos B WDM

To ecTh MO OTHOMY BOJIOKHY MOXXHO TIepe/aBaTh 0oJjiee COTHU CTaHIAPTHBIX KaHaOB. Tak,
anmaparypa, wucnoiszyemas npu noctpoeHun DWDM-cetn Komnanum TpancTeneKom, B
MaKCUMaJIbHOW KOH(GUTYpaIUU TTO3BOJISET 3a/1ecTBOBATh 10 160 AirH BOH.

[MpuanumuansHas cxema WDM noctarouno mpocra. s Toro 4to0bl OpraHU30BaTh B OJHOM
BOJIOKHE HECKOJIKO OINTHYECKUX KaHaloB cHrHaibl SDH «okpammBarT», TO €CTh MEHSIOT
ONTUYECKYIO JIJIMHY BOJHBI JUJISl KaXJOr0 Takoro curHana. «OKpalleHHbIE)» CUTHAJIbl CMEIIMBAIOTCS
Npyd TOMOIIM MYJbTUIUIEKCOPA M MEPEeNaroTCsl B ONTHYECKYID JHMHUIO. B KOHEYHOM NyHKTE
MIPOUCXOUT OOpaTHas omepanus - «OKpamieHHbIe» curHaibl SDH BBIIENAIOTCS U3 TPYHIOBOTO
CUTHaJIa U MepelaloTcs MOTPEOUTEITIO.



OnTHYacKKiA
LOEMYyNETHNASKCOPR

ONTHYECKHDE BONOKHD

ONTHYSCKHA
MYNLTANNEKCOP

As Az As

PucyHok 2 -MynbTUILIEKCUPOBaHUE — AEMYJIbTUINIEKCUPOBaHUE cCUTHaIoB B WDM

EcrecTBeHHO, 4TO A7 TOro 4roObl IeperaBaTb IO OAHOMY BOJIOKHY MHOXKECTBO BOJHOBBIX
MOTOKOB, TexHojoruss WDM obecrnedueHa obOopymoBaHueM 0CO00i TOYHOCTH. Tak, MOTpemrHoCTh
JUIMHBI BOJIHBI, KOTOPYIO 00€CIEeunBaeT CTaHAAPTHBIN Jlazep, NPUMEHSAEMBbIN B TEIEKOMMYHUKALUIX,
MPUMEPHO B CTO pa3 Oobie, ueM Tpedyercs B cucteme WDM.

ITo mMepe nmpoxokIeHHs MO ONTUYECKOMY BOJOKHY CHTHAJ IOCTENEHHO 3aryxaer. [[ng Toro
9TOOBI €r0 YCUJINTb, UCTIONB3YIOTCS ONTHYECKUE YCHIIUTENU. DTO MO3BOJSIET NEpeaaBaTh JaHHBIC Ha
paccrosHus 10 4000 kM Ge3 mepeBoja ONTUYECKOI'O CUTHAJIA B JIEKTPUUYECKUI (A1 CpaBHEHUS, B
SDH 310 paccrosinue He npesbimaer 200 xm). [IpeumymecrBa WDM odeBuaHbBI. DTa TEXHOIOTHS
MO3BOJISICT MOJIY4UTh HauOojiee MaclITaOHBIH M pPEeHTA0ENbHbI CIOCO0 PpacCIIMPEHUs I0JIOCHI
MPOIYCKaHMs BOJIOKOHHO-ONITUYECKUX KaHAJIOB B COTHU pa3. [IpomyckHyr0 crlOCOOHOCTh ONTUYECKUX
JUHUNA Ha ocHOBe cucteM WDM MOXHO HapaliuBaTh, TOCTENEHHO 100aBJIsIsl [0 MEpe Pa3BUTHUS CETH B
YK€ CyIIeCTByIoIee OO0OpYyJOBaHHUE HOBBIE ONTHYECKHE KaHAJIbL. THIIOBOW cocTaB 00OpYIOBaHUS
IpeacTaBisieT co0oi Heo0XOAMMOE KOJIMYECTBO ONTHUYECKUX TPAHCHOHIEPOB, OCYILECTBIISIOLINX
npeoOpa3oBaHue UIMH BOJH W ONTHYECKUH MYJBTHIUIEKCOP, CMEIIMBAIONIMA WX BCE B OJIUH

MYHBTHCHGKTpaHLHLIﬁ CHUI'HaJ.

OnTHYecKHA OnTH4eCKMA
MYNBETHNNEKCOR AEMYNbTHANEKCOP |
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Pucynok 3 — Cucrema nepenaun WDM

JIABOPATOPHAS PABOTA
TexHoJsiorus rpy6oro cnekTpajbHoro yniaorieauss CWDM

1 Hean paboTsi:
1.1 M3y4nTh NpUHIUIBI TIOCTPOSHUS U pabOTHI TEXHOJIOTUU IPYOOTr0 BOJIHOBOI'O CIIEKTPAIILHOTO

yminotHenus CWDM.

2 IloaroroBka k padore:

2.1 V3y4nTh TEOPETUYECKUI MaTepuall, OTHOCSIIHMICS K JaHHON paboTe M0 KOHCIIEKTY JICKITUH,
IuTEpaType U NpUI0KEeHHIO 1.

2.2 TTogrotoBuTE OJIAHK OTYETA.

3 OcHoBHOe 000py/10BaHKE:
3.1 IlepcoHanpHBIM KOMIIBIOTED.



4 Tlops1OK BBINOJHEHHUsI pa00ThI:

4.1 BxirounTte epcoHaabHbIN KoMibioTep. 3amyctute nporpammy CWDM.exe. [poiinure Tect
JIOTTyCKa.

4.2 N3yuute TeopeTnyeckuii Marepuail. B ordyere oTpasuTh:

-CTpyKTypHYIO cxemy cetu CWDM,;

-KaHaapHBIH 4YacToTHRIM T1aH CWDM (tabmuiia w crnekTporpamMma TPYHIIOBOTO CHTHaja
CWDM);

-kommnoHeHThI cucteMbl CWDM (ykasath TOJIbKO KOMITOHEHTHI, 0€3 pUCYHKOB U MTOSICHEHUH );

-CTpYKTYypHas cCXeMa TPAHCIOH/Iepa U BPEMEHHBIE TUarPAMMBI, MTOSCHSIONINE TPUHITUAT pa0OTHI;

-XapaKTEePUCTUKU ONTHUYECKUX YCHIIUTEeNeH (Tabmuna).

4.3. Pemmre 3a1a4n ¢ MOSCHEHUAMU. Pe3ynbTaThl pacyeToB OTPA3UTh B OTUETE

4.4 TIpoiinuTe KOHTPOJIBHBIN TECT, PE3YIbTAT MOKAKUTE MPENOIaBATENIO.

4.5 IlpoBepka 3HaHUH 110 U3yYEHHOMY MaTepuana;

1) Ha crpykrypHoii cxeme cetu CWDM, a uMeHHO, Ha BXOJE€ W BBIXOJIE KaXJ0ro OJIOKa
MOJIMCATh 3HAYEHUE JUIUH BOJIH;

2) B Macmralbe, Ha OJHOW JuarpamMme, M300pa3uTh (POPMBI ONTUYECKOTO CHUTHAIA KaHAJOB
CWDM B xaxoii Touke (Ha BXoJe 1 BbIxoje 61oka) cxemsl cetu CWDM,;

3) mo TaOAMYHBIM 3HAUEHUSM XaPaKTEPUCTUK ONTUYECKUX YCHIIUTENEH MOCTPOUTH BOJIHOBYIO
AMIUTATYIHYIO XapaKTEPUCTHKY.

4.6 OTBEeTHhTE HA KOHTPOJIbHBIEC BOIPOCHI.

4.7 CnenaTh BBIBOJHI 110 JabopaTropHoii padoTe. B BeIBoge oTpa3uth HazHaueHue cetu CWDM,
JOCTOMHCTBA U HEAOCTATKH, 1aJIbHOCTh CBS3H U I'Jie IPUMEHSETCs (Ha KaKUX CETSAX CBS3H).

4.8 OdopmuTte OTYET.

5 Copnep:xkanne oTuera:

5.1 Llenb paboTHI.

5.2 CtpykrypHas cxema cetu CWDM.

5.3 KaHaiabHbBIM 4YaCTOTHBIN IJIaH.

5.4 Kommonentsl cucremsl CWDM.

5.5 CrtpykrypHas cxeMma TPaHCIOHJEpa M BPEMEHHbIC TUArpaMMbl, MOSCHSIOIINE MPUHIIHI
paboTHI.

5.6 XapakTepUCTHKU OINTHYECKUX YCHIUTENEH. AMIUIUTYAHO-BOJIHOBAs XapaKTePUCTHKA
yeunutenst EDFA, ITIIOY u pamanosckoro OVY.

5.7 Pemenue 3amad.

5.8 BeIBOfIBI 110 J1aOOpaTOpHOM padore.

5.9 OTBeThI Ha KOHTPOJIBHBIE BOTIPOCHI.

6 KonTposbHbIe BONIPOCHI:

6.1 Yro Takoe TpaHcmoHaep?

6.2 3 Kakux 3JIEMEHTOB COCTOUT TPAHCIIOHIEDP?

6.3 Kakwue tunsl ycunuteneit npumensitorcst Ha cetsx CWDM u mouemy?

6.4 Kakue tunsl ycunuteneit npumensitorcs Ha cetsx DWDM u nouemy?

6.5 KakoBa MakcuMasbHast POMycKHasi criocoOHOCcTh cucteMbl CWDM?

6.6 KakoBo paccTosiHue MeXAy ONTHYECKUMH HecyuMu B cucteme CWDM?,

6.7 Kakue ontnieckne MyJIbTUIUIEKCOPBI HCTIOJB3YtoTest B cuctemax CWDM?

6.8 Kakoit Tum pereneparopa ucrnoib3yercs B TpaHcnonaepe cucreMsl CWDM u nouemy?

IMPAKTUYECKOE 3AHSTHUE
Pa3paborka cxembl opranusanuu cesiszu cetu WDM

1 Hean padoTsI:
1.1 Iomy4unTs HaBBIKK B pa3paboTku cxembl cetd WDM 110 3a1aHHBIM HCXOAHBIM JTAHHBIM.



2 IloaroroBka Kk padore:

2.1.M3y4nTh TEOpETHUYECKUI MaTepHaj, OTHOCALIMICA K IaHHOW paboTe Mo JMTepaType H

KOHCIIEKTY JICKIUH.

2.2.0TBETUTH HAa BOIIPOCHI JOIYCKA!

-4TO Takoe uHTepdeic?

-KaK Ha cXeMe 0003Ha4YaeTCsl ONITOBOJIOKHO?

-KaK Ha cxeMe 0003Ha4aeTCsl ONTHICCKUH MYJIbTUIUICKCOP M YCHITUTEIh?
-KaK Ha cxeMe 0003HAYaeTCsl ONMTHYECKUN KOHHEKTOP?
-KaK Ha cxeMmax 0003HadarTCcs MyIbTHIUIEKCOpPhl SDH (TepMuHanbHBI W BBOJA BBIBOJA), C

yKa3aHUEM OCHOBHBIX TIaT?

-KaK Ha cxeMe 0003Ha4YaeTcs ONTUYECKU Kpocc?
-KaK Ha cxeMe 0003Ha4YaeTcsi ONTHYECKUi KoHBepTep MynbTHILIeKcopa WDM?
-KaK Ha cxeMe 0003HavaeTcst OycTep, NpeayCHIUTeIb U THHEHHBIA yecunuTesb BOCII?
-KaKHe apaMeTpbl CETH CBSI3U YKa3bIBAIOTCS B CXEME OPTaHU3alUU CBS3U?

2.3.IloaroroBuTh OJaHK OTYETA.

3 Tlops0K BBITIOJIHEHUS PAOOTHI:

3.1 Paspaboraiite cxemy opranm3zanuu cBsizu cuctemMbl WDM, ecnu W3BECTHO KOIUYECTBO
KaHaJIOB, MPOITYCKHAsl CIIOCOOHOCTh KaHaja JaHHBIX, PACCTOSIHHUE MEKIY HACEICHHBIMH MYHKTAMU,
TOTOJIOTUSL CceTH. VIcXomHbIe naHHBIC MpeaAcTaBiieHbl B Tadmume 1. OnTudeckue yCHINTEIH
ycTaHaBiauBaroTcs yepes kaxabie 40, 80 wiam 120 km.

Tabmuia 1 — Ucxonable 1aHHbBIE

Bapuant 1123|456 | 7[8]9]10
Paccrosinue Mex 1y HacelIeHHBIMU 1-2 90 | 95 |{100|110|105| 85| 98 [100| 92 | 93
MyHKTaMH, KM 2-3 200]200|160|132| 50 [250|120(193| 82 | 80
3-4 182|173 90 |254|147|152|193|201|100|200
4-5 99 [280] 90 |254 /142|169 71 |154|150|160
5-6 88 [174]296|201/100|213| 80 | 99 | 200|180
6-1 301] 99 |199|104|207 [241|242|187|204|320
ll:lggf/}CICKHaﬂ CIIOCOOHOCTH KaHala JaHHBIX B, 25110 |10 |25|25| 10 | 40 | 10 | 40 | 2.5
KonnuecTBo kaHaoB (JJTHH BOJIH) 1-2 6| 1|5 7|1 |7|5|4]5]|3
MEX/1y HaCeJIEHHbIMU MTyHKTaMH 2-3 116 |76 ]5|7]6]1]4]1
3-4 54|77 |87 |3|7]4)|4
4-5 71626228831
Paccrosinne Mexy HacelleHHBIMU 5-6 3 4 8 7 3 8 2 5 5 8
MyHKTaMH, KM 6-1 2 13|16 ]3| 7]|]6|3]|3]|7
Tononorus cetn 1112|3412 |3 |4]1]| 2
Bapuant 11 |12 113 |14 | 15|16 | 17 |18 | 19| 20
PaccrosiHue Mex 1y HacelleHHBIMHU 1-2 | 66 |169| 68 |118| 98 [162|179| 86 |129]123
MYHKTaMH, KM 2-3 140228123 (212|164 112 |130|190|148| 88
3-4 176124169 | 75 |178 |86 | 90 | 93 | 77 | 180
4-5 1109|142 182|146 (239 | 61 |221|170| 99 | 148
5-6 | 76 [158|110| 60 |151| 84 |146|155| 75 | 235
6-1 |128 |59 |140(196| 58 |206 | 69 | 88 | 227|233
ll:lé);:/};cxﬂaﬁ CIOCOOHOCTH KaHala JaHHBIX B, 10 |40 | 25| 10 | 25| 10 | 25| 40 | 10 | 25
KonnuecTBO KaHaI0B (JIJIMH BOJIH) 1-2 71825 |6 |7 |8]|6 |56
MEX/1y HaCeJIEHHbIMU MTyHKTaMH1 2-3 75| 711|342 ]1]3]|5
3-4 118|526 3|6 |41 4
4-5 116 41|53 |3][]2]|5] 4
5-6 116 |1 2|7 |12 ]4|]3]3
6-1 32|17 |6 /|1]2]|8|8]|5




TONOIOrHs ceTn 1 ]2 [3]4]1]2]3[]4]1]2

Ilpumeuanue: 1 — konplieBas; 2 — sYeUCTas; 3 — paAMATIbLHO-KOJIbIEBasA;, 4 — TUHHAS

Ha pucynkax 1 npencraBnensl npumepssie tononorun BOCII, Ha pucyHke 2 mpeacTaBiieH
npumep cereoro yzen WDM.
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Pucynoxk 1 — Tononoruu BOJIC a) xonbieBas; 0) MMHHAS; B) YIUIOIMIEHHOE KOJIBIIO; T') SUYEUCTAs; 1)
paananbHO-KOJIbIEBas
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Pucynok 2 — Cxema cereBoro y3na WDM

3.2 Jlna BBITIOJIHEHHS 3aJaHusA, TIEPEHECUTE B OTUET CTPYKTYpHYIO cxemy Tomojorun BOJIC.



Cxemy u300pa3uTh Ha Ijowm@au Beero yucra. [loamucars mpou3BOIBHO HYMEpalHMio OKOHEYHBIX U
MIPOMEKYTOUHO (HACENEHHBIX) MYHKTOB. PsiO0M, ¢ KaxIbIM peOpOM TOMOJIOTUN YKaKUTE KapaHAalioM
KOJIMYECTBO MEPEIABAEMBIX ONITHYECKUX KaHAJIOB, KaK ITOKa3aHO HA PUCYHKE 3.
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Pucynok 3 — [Ipumep pazMerka onTuuecKux KaHajioB Mexay yzinamu WDM

3.3 Ilocne 3TOrO, HYJHO IOKa3aTh CBS3U (KaHal) MEXAY BCEMU BO3MOXHBIMU Y3J1aMH CETH.
Kanan nokaspiBaeTcs cTpenkaMu, OHa CTpeNIKa — OAMH ONTHYeCKHid KaHai. To ecTh, eciu B mpuMepe
(pucyHok 3) Ha yyacTke y3ie 3 u 4 opraHusyercss 5 KaHajloB, TO, IIOKAa3blBA€Ma CBSI3b ONTHYECKUE
KaHaJbl (CBA3M) 3 y3u1a ¢ JII0OBIMH JPYTHUMH y3JIaMH, Kak IMoka3aHo Ha pucyHke 4. [Toamucars Homepa
KaHAJIOB Ha BXOJE M BBIXOJe KaHama. KomnyecTBO KaHaIoOB (CTPENOK) HE JOJHKHO IMPEBBHIATH
YKa3aHHOMY YHCITy KaHAJIOB SA MEXAY Y3J1aMHu.
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Pucynok 4 — [Ipumep pa3meTka ONTHYECKUX KaHAJIOB CBSI3U y371a 3 ¢ Apyrumu y3namu cessu WDM

[Tocnenyromas pazmerka kaHainoB cBsi3H ¢ y3namu WDM BeImonHAIOTCS aHaOru4Ho. Tak, asis
ydacTka y3en 4 u 6 ocraics OQuH ONTHYECKMM KaHala, JJIs IpUMepa, MyCcTh y3€l CBSI3U 6 MMeeT
COeIMHEHHE C y3JI0B | uepe3 y3en 4, Kak MoKa3aHO Ha pucyHke 5. st JaHHOTO KaHaja yKa3bIBaeM
HoMep KaHana. Ha yuactke y3en 1 u 4 nepenaercst Tpu JuIiHbI BoJHBI A1,2,5, Ha yuacTke y3en 4 u 6
nepeiaeTcs OJ{Ha JAJIMHA BOJIHBI A4, Tora, KaHaily, OpraHu3yeMoMy MEXIy 1 U 6 y3710M NpoXOAsIEero
TpPaH3UTOM 4epe3 4 y3el, IpucBauBaeTcsi Homep A3.
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Pucynok 4 — IIpumep pa3meTka ONTHYECKUX KaHAJIOB CBSI3U y3Ja 6 ¢ apyrumu y3namu cesazu WDM

3.4. Tlocne pa3MeTKH ONTHYECKUX KaHAJIOB, M300pa3sUTh CXEMY OpPraHU3aLMUIO CBA3H, 3aMEHUM
OKPY)KHOCTH (Tpaduueckoe 0003HAUYCHHE Yy3JIa CBSI3U) HA CTPYKTYPY CETEBOTO YyIJIa, KOTOpas MoKa3aHa
Ha pucyHke 2. [Ipumep npezncrapieH Ha pUCyHKe 5.
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Pucynox 5 — [Ipumep cxemsl opranuzaiuu cszu cetu WDM

3.5 PazpaboraiiTe KaHaIbHO-YACTOTHBIM IJIAH JUIsi CXEMBbl OpraHu3amuu cBsi3u. s storo,
3anonHuTe Tabnuiy 2. 3HaueHue AJIUH BOJH B34Th U3 pekomenaanuu ITU-T G.694.

Tabnuna 1 — KanaabHbINA 4aCTOTHBIN I1aH

Howmep kanana 3HadeHne, HM

Al

A2

A3

A

4 Coaep:xanue oTyera:
4.1 Lens paboThI.
4.2 OTBeTHI Ha BOMPOCHI JIOIYCKA.
4.3 Cxembl: OpraHu3aIiy CBSI3U, Pa3METKU ONTHYECKUX KaHAJIOB.
4.4 KananpHo-yacTOTHBIN T1aH cuctembl WDM.
4.5 OTBeTH HA KOHTPOIBHBIE PAOOTHI.

5 KoHTpoJbHBIE BONIPOCHI:

5.1 Yro Takoe TexHonoruun WDM?

5.2 Ha3oBuTe 0cHOBHbIE KOMIOHEHTHI cucteMbl WDM?

5.3 Ha kakue Buabl moapasaensercs texaonorus XWDM?

5.4 CxonbKO KaHaJIOB MOXKHO opranu3oBaTh B cucteme CWDM/DWDM?

5.5 Kak paccunuThiBaeTCsi MaKCHMalIbHAsI IPOIYCKHAs CIIOCOOHOCTH cucteMbl WDM?
5.6 Uro Takoe TpaHcnoHaep?

3ajaHue HA KYpPCOBOM MPOEKT



«Opranuzauus TpaHcnoOpTHOH ceTH cBsI3u DWDM)»

BriOpathb Tpaccy nIpoKiIagKky ONTHYECKOTO Kales.

Onpeaenuth ynciao 1uH BoJiH cucteMbl DWDM, pa3paboTaTh KaHaJIbHO-9aCTOTHBIH TUTaH.
[TpousBectu BbIOOp 000pyHoBaHUs. JlaTh XapakKTEepUCTUKY 000PYAOBAHMS.

ITpousBectu BriOOp BOK. Jlath Xapaktepuctuky BOK.

Paccuntarh sHEpreTHYeCKHii 0aTaHC CUCTEMBI U THarpaMMy YpOBHEH.

Paccuurtats O6r0/KeT BpeMEHU HapacTaHUsl.

Paccuurarh JuiMHY pereHepalioHHOTO y4yacTKa.

Pa3paboraTh cxeMy OopraHu3aluu CBS3H.

NN E

IIpumepHbIe BONPOCHI 1JI MOATOTOBKH K IK3aMeHY

OnTuueckoe BosokHO. OkHa npo3payHoctu. Knaccudukamnus. 3aryxanue. Jucmnepcus.

Knaccudukamms OB (G.652, G.653, G.654 u G.655). Xapakrepuctuku OB.

Ontuyeckue kabenu cBsi3u. Y CIOBUS MPokIaaku. OCHOBHBIE XapaKTEPHUCTUKU.

Knaccudukanms coBpemennnix BOCII. CpaBHeHue, XxapaKTepUCTHKH.

Mopeinb B3auMOIEHCTBUS TPAHCIIOPTHBIX TEXHOJIOIUH.

XapakTepUCTUKU COBPEMEHHBIX MYJIbTUCEPBUCHBIX ceTell. Kpurepunm BbiOOpa ceTeBbIX
TEXHOJIOTUH.

Jluneiinpie TpakTtel OCIIL.  CrpykrypHas cxema. Perpancistoper OCIL.  ®akrtopsl,
OIpeAEAIONIME ITMHY PETEHEPALMOHHOIO U YCUIIUTENIBHOTO Y4acTKa.

TexHonornyeckue ciou TpaHCHOPTHOH ceTu. TpeboBaHMs K TPaHCHOPTHBIM ceTsiM. HenocraTku
OIITUKO-BOJIOKOHHBIX CETEH.

Mogens ontuueckoil TpancnopTHoit cetu. Jlocrounctsa OTN.

Ontnueckue ycuwnmurenu g OCII. Hasnauenuwe, knaccuuxanusi, HPUHLUI JEHCTBUS.
Xapakrepuctuku OVY.

Ontnueckue kpocc-kommytaropbl (OKK). Yerelpe ypoBHA CKOPOCTEM MNEPEKIIOUEHUS.
[Tokazarenu, xapakrepusytomue padoty OKK.

Tunsl 6a30BBIX U MHOTOKAaCKaJHBIX KPOCC-KOMMYTaTOpOoB. [IpuHiun aelcTBus.

OnTuyeckuii  MyJIbTHUIUIEKCOP, AEMYJIbTUILUIEKCOP. TEXHOIOTMM M CXEMbl pealn3alyu
MYJIbTUIUIEKCOPHBIX MoJyJiel. TexHomorus MyJabTUIIIIEKCUPOBAaHUS HA OCHOBE MHTEP(EPEHIIMOHHBIX
(GuIbTPOB.

Onrtudeckoe MyJIbTUIUIEKCHPOBAaHHE C paszaeieHueM mo juHam BonH MPJIB (WDM).
CrpykrypHas cxema cuctemsl ¢ WDM, Ha3HaueHMe 3J1eMEHTOB.

Kananpheiii (yactoTHblii) maan cucrembl WDM. CrangaptusupoBaHHbIN Auana3oH. PasHoc
ONTHYECKUX HecyluX. Yncno ka"anos. [IpakTuka nCnoap30BaHus.

Knaccupukauus WDM Ha ocHoBe KaHainbHOro maHa. IIpenmymiectBa W HEZOCTaTKU
texHosoruit WDM.

[Ipo6nembr Hagexxnoctd BOJIC. OcHoBHblE mOKazaTenu HAAEKHOCTU. TpeboBaHUS K
IIOKa3aTessM HaJexXHocTH 1 roroBHocTH BOJIC.

VY3komnonocHsle U mupokomnosnocHsie WDM.

Tpancnonnepsl ¥ KoHBepTOpbl AauH BojH. Hasnauenume. CrpykTypHass cxema. [IpuHinun
paboThI.

Komnencartopsl nucnepcun. Hasnauenume. CrpykTypHas cxema. [lpunnun pabotel. Mecto
YCTaHOBKH.

CpenctBa, METOJbI MOAYIISILIMM U KOAUPOBAHUS B ONITUYECKUX CUCTEMAX.

Buael Mmonynsuuii 1 KOIUPOBaHMUS.

Monynsnus B 0 JHOBOJTHOBBIX  MHOTOBOTHOBEIX BOCII. Moaynsus ASK u FSK. Moynsmus
DP-QPSK.

Ceru TMN. I[Ipotokounsl ynpasnenus cetsimu (SNMP, CLI, Telnet) Mutepdeiics ynpasnenus F,
X, Q. DOnement menemxkep. CereBoil MeHemkep. [lonsTue arent, meHemxep. Cxembl peanus3anuu
YIpaBIEHUS! ONITUYECKUMU CETSIMH.

Opranuzanus anuaHonponetHoi cett DWDM. Oco6ennoctu. [Ipumensiemoe 06opyaoBaHue.



IIpumepHbIe 3ana4n:

1) Jano: onTudeckoe BOJIOKHO cTaHnaptra G.655, ctpoutenbHas JJIMHA OMTHYECKOTO Kadens 4
KM, BBOJMMasi MOIIIHOCTh ONTUYECKOT0 CUTHalIa B BOJIOKHO — 10 nb, uyBcTBUTENBHOCTH (pOTOMONA -
23ab. Onpenenuts JUIMHY PEreHEPallMOHHOTO y4acTKa.

2) Omnpenenuth MOTEPH, BHOCUMBIE  ONTHUYECKUM  MYJIBTHIUIEKCOPOM,  KOJUYECTBO
MYJIbTUILICKCUPOBAaHHBIX KaHanoB (STM - 64) - 28, u3 Hux 3aneiicrBoBaHo - 20.

3) OnpenenuTh 3aTyxaHUE ONTHYECKOHN JMHHUH, aiauHa JuHud 110 kM, mmHa BosHbI 1550 HM,
tun BosiokHa G.653, ckopocth moToka 90 'out/c.

4) OmnpenenuTs TPYIIOBYID CKOPOCTh ONTHYECKOro curHayia texHoisormn DWDM, ecnm
MyJbTHILIEKCHpYOTCs 88 moTokoB STM — 16.

5) OmpenenauTb MaKCUMaIbHYIO MOIIHOCTh ONTHYECKOro KaHajia. MOIIHOCTh CHUrHama Ha
BbIXozie Oycrepa paBHa — 17 nb. Yucio MyiabTUILIEKCUPOBaHHBIX

IIpumep 3K3aMeHANMOHHOI0 OWJIeTA

MI/IHI/ICTepCTBO HI/Id)pOBOI“O pa3BUTHUI, CBA3U U
MAaCCOBBIX KOMMYHHKaLMii Poccuiickuit DK3aMeHANMOHHBIN OMJIeT VTBEPXJIAIO:

_ Denepamm Neo 23 3aB. kapenpoit MOC
ypaJ'H)CKI/II/I TEXHUYCCKUU UHCTUTYT CBA3U U

nHpopmatuku (umnan) PI'EOY BO
"Cubupckuii rocy1apCTBEHHBIH YHUBEPCUTET
TEIEKOMMYHUKAIMHA 1 HHPOPMATHKH"
B I. ExarepunOypre
(YpTUCH Cubl'YTH)

10 JUCLMIUINHE TpaHCHIOPTHEIE CETU U «_27 » suBaps 2022 1.
CHUCTEMBI C BOJIHOBBIM
MVJIBTHINUICKCUPOBAHUEM

Hampasnenune 11.03.02 IIpoduns TexXxHOTOrHH U CHCTEMBI ONITUYECKOW CBA3M Y POBEHb bakagaBpuaT
®dakynerer UMY xypc 4 cemectp 8

1) CrangapTu3upyroIue OpraHu3aliy 1 CTaHIAPThI CETEH CBA3M.

2) Buzapl Moyl u koaupoBarus B DWDM u CWDM.

3) OnpenenuTh MaKCHMaJbHYIO MOIHOCTH onTudeckoro kaHama DWDM BBoguMOro B ONTOBOJIOKHO.
Yucno MyJbTHIUIEKCHPOBaHHBIX KaHaioB (STM — 64) 49.

S. baHK KOHTPOJIbHBIX 33aJlaHHil M HHBIX MAaTepHAJI0B, HCHOJb3yeMbIX B IIpolecce
MpoLeaypP TeKYIIEro KOHTPOJIA H MPOMEKYTOUHOI aTTecTaluu

[IpencraBneH B 2JIEKTPOHHOW  MH(pOpMaIMOHHO-0Opa3zoBaTenbHOM cpene 1o URL:
http://www.aup.uisi.ru.
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