MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCHICKOM ®EJEPAIIAN
®denepanbHOE roCyIapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO TPO(ECCHOHATTEHOTO 00pa30BaHUs
«TOMCKHH I'OCYJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAAUODJIIEKTPOHUKN» (TYCYP)

YTBEPXKIAIO
IIpopexTop no yuedHoii padore
ILE. Tposin
«__» 2016 r.

PABOYASA ITPOT'PAMMA
«MHOT'OBOJIHOBBIE OIITUYECKHUE CUCTEMBbI CBA3N»

Hanpasnenue noaroroBku 11.03.02 MH)OKOMMYHHKAITMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3U

[poduar OnTHUYECKHUE CUCTEMBI U CETH CBSI3U

KBanudpukanus (cTeneHn) OakagaBp
®opma o0yueHust OYHas
dakyJabTeT PaanorexHnyeckmii

Ipodpuanpywomas kadenpa  TenekomMmyHUKaIUi U 0cHOB paguoTexHuku (TOP)
Boinmyckawmas kagenpa CBepXBbICOKOUACTOTHOHN ¥ kBaHTOBOM pagnorexHuku (CBYuKP)
Kypc4  Cemectp 8

YueoHblii miian Haéopa 2013, 2014, 2015 roaos

Pacnpene.ﬂeﬂne paﬁoqero BpEMECHU:

— N ™ < Yo} © M~ [ee) E
s |le|le|e|elele|e|e| E
Ne Buabl yueonoii paéoTs 2 2 2 3 2 2 2 3 5 =
= = = = = = = = 2 =
5] 5] -] -] -] -] -] -] =
Q Q Q @] @] @] @] Q =
1. | Jexmun 24 24 | yacoB
2. | JIaGoparopubie paGoThI 18 18 | gacos
3. | IpakTHyeckue 3aHATUSA 4acoB
4. | KypcoBoii npoext/padora (KPC) (ayauTopnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIH (Cymma 1-4) 42 42 | yacoB
6. N3 HUX B HHTEpPaKTHBHOI popme 4acoB
7. | CamocrosiTeibHast padora crygentoB (CPC) 66 66 | yacoB
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) 108 | 108 | yacom
9. | CamocT. paGoTa Ha MOATOTOBKY, cAa4y IK3aMeHa 4acoB
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 108 | 108 | uacoB
(B 3a4eTHBIX eTHHUIIAX) 3 3 | 3ET
3auer BOCbMOM ceMecTp Aud. 3auer ceMecTp
JK3aMeH ceMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

Jluer corsracoBanui

PaGouast mporpamma cocTaBieHa ¢ yueToM TpeboBanuii deaepansHoro ['ocymapcTBeHHOT0 00pa-
30BaTebHOTrO cTaHaapta Beiciiero oopazosanus (PI'OC BO) no nampasnenuto moarotoku 11.03.02
"Nr}OoKOMMYHHKAIIMOHHBIC TEXHOJOTMHA M CHCTEMbI CBA3U (YpOBEHb OakanaBpuata)”, yTBEp)KICHHOTO
[Tpukazom Muno6puaayku Poccun 06 mapra 2015 r. Nel74, paccMoTpeHa U yTBEpkKICHA Ha 3aCeaHUU
kadeapsl «28» anpens 2016 r., mpotokoa Ne 8

Pa3paborunk
3aB. kadenpoit CBUuKP C.H. llapanroBuu
(IOIKHOCTB, Kadenpa) (monuce) (®.11.0.)

3aB. kadenpoit CBUuKP C.H. llapanroBuu

(moymkHOCTB, Kadenpa) (moamucs) (®.1.0.)

Pabouas mporpamma coryiacoBaHa ¢ QaxkyiabTeToM, mpoduiaupyomiei, odecrneynBaroneii u Bbl-
nmycKarolei kadeapaMu HarpaBIeHUs! TOATOTOBKH.

Hexan PT® K.1O. IlonoBa

(Ha3BaHUE (aKyabTeTa) (moxnuck) (®.1.0.)

3aB. npoduiupyromiei

kadenpoit TOP Al lemuoB
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)

3aB. obecrieynBaroIei U BBITyCKArOIIen

kadenpoit CBUuKP C.H. llapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
DKCHepThl:
Houent xadenpsr TOP C.U. boromonos
MeCTO paboThI, 3aHIMaeMasi JOJDKHOCTB) (romucs) (®.1.0.)
[Tpod. xadenpsr CBUuUKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JOJDKHOCTB) (moamuck) (®.11.0.)
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1. UENU 1 SAO0AYUN OUCLUUTMINUHDI:

Ieabro nmpenogaBaHus AUCLUILINHBI SBJISETCS U3yUYE€HUE IPUHIIMIIOB TOCTPOECHUS, OPTaHU3alun
Y KOMIIOHEHTON 0a3bl MHOTOBOJHOBBIX ONTUYECKHX CUCTEMa CBSI3U, O3HAKOMJIEHHE C UX TEXHUUYECKHU-
MU XapaKTePUCTUKAMU U MEPCIEKTUBAMH Pa3BUTHA 000pYI0BAHUS ONTUYECKUX HU(POBBIX CUCTEM CBSI-
3H.
3agayamu npenojaBaHus AUCLUIUIMHBI SBIISIFOTCS:
— H3Y4YCHHE NPHUHLUIIOB IOCTPOCHHS BOJOKOHHO-ONTUYECKUX CHCTEM CBSI3U CO CIEKTPAJIbHBIM
YIUIOTHEHHEM;
— wu3ydeHHe PU3NYECKUX OCHOB (DYHKIIMOHUPOBAHMS aKTHBHBIX M MACCUBHBIX KOMIIOHEHT 000pY-
JIOBaHUsI MHOT'OBOJIHOBBIX ONITUYECKUX CUCTEMA CBSI3H ;
— U3y4YeHHME XapaKTEepUCTHK M CTaHIAPTOB MACCUBHBIX (MYJIbTHILIEKCOPOB, AEMYJIbTHILIEKCOPOB)
Y AaKTUBHBIX (ONTHYECKUX YCHIINTENEH, HCTOYHUKOB U3Ty4Y€HUS) KOMIIOHEHT.

2. MECTO AMCUUNIINHbI B CTPYKTYPE OOI:

JlaHHas TUCHMIIIMHA SIBJISAETCS JUCLUIUIMHON MO BBIOOPY BapMaTUBHOW 4YacTH LUKJIA AUCLU-
wimH (b1.B.JIB.10.1).

Jlis u3ydenus Kypca TpeOyercsi 3HaHUE CIEAYIOIUX AUCUUIUIMH: ONTO31EKTPOHHBIE U KBAaHTO-
Bble IIPUOOpPHI U ycTpoiicTBa, ONTHYECKHE HalpaBstomue cpeabl, OnTuueckue HUQPpPoBbIE TEIEKOMMY-
HUKAIMOHHBIE CUCTEMBI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUUITIINHDBI

[Tpouecc n3yyeHns: IMCUMIUIMHBI HAIPABJIEH Ha (POPMUPOBAHUE CIEAYIOIINX KOMITCTESHIIHHA:

— yYMEHHUEeM coOupaTh U aHAJTM3UPOBATh MHPOPMAIHMIO U GOPMHUPOBAHHS UCXOIHBIX JAHHBIX VIS
NPOCKTUPOBAHUS CPEJCTB U ceTel cBsi3u U ux deMeHnToB ([1K-8);

— YMEHHUEM IPOBOJUTH PACUETHI MO MPOEKTY CeTel, COOPYKEHUI U CPEACTB WH(OKOMMYHHKALIUI
B COOTBETCTBHUHU C TEXHHYECKHM 3aJJaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAapPTHBIX METOJOB, IIPH-
€MOB U CPE/CTB aBTOMATU3AI[MH MPOSKTHPOBAHHMS, TAK U CAMOCTOSTEIILHO CO3/1aBACMbIX OPHUTHU-
nanbHbIx (ITK-9).

B pe3ynbTare n3yueHus AUCIMIUIMHBI CTYJCHT JIOJDKEH:
3HATD!

— TIPUHIMUIBI U METOJIbI CIICKTPAILHOTO YIUIOTHEHHSI KAHAJIOB B MHOTOBOJTHOBBIX ONITUYECKUX CH-
cTema CBSI3H;

— OCHOBBI OPTaHHM3ALUH U TTApaMeTPbl MHOTOBOJIHOBBIX ONTHYECKUX CHCTEMa CBSI3H;

— CTaHJapThl HA CHCTEMBbI, 000PY/IOBAHUE U KOMIIOHEHTBI BOJIHOBOTO YIJIOTHEHWUS,

yMeTh:

— BBIOMPATh CXEMOTEXHHUYECKYIO PEaTM3alUI0 MHOTOBOJIHOBBIX ONITUYECKUX CHUCTEM M CeTeil CBS-
3;

— BBINOJHATH PACcUeThl, CBSI3aHHBIC C ONPE/ICICHHEM TapaMeTPOB aKTUBHOTO M MACCUBHOTO 000-
PYAOBaHHSA ;

— TIOJIB30BaThCS CIPABOYHBIMU JAaHHBIMU (PUPM-TIPOU3BOJUTENEH aKTHBHOTO M IMACCHMBHOTO 000-
PYZIOBaHUS TPH MPOSKTUPOBAHUU MHOTOBOJHOBBIX ONTHYECKUX CHCTEM U CETEH CBSI3H;

BJIA/IETD!

— METOJaMHU OIICHKU XapaKTEPHCTHK OCHOBHBIX ()YHKIIMOHAJIBHBIX Y3JIOB (ONTHYECKUX MYIBTH-
TUIEKCOPOB M YCHIIUTEJICH) , @ TAK)KE UMETh MPEJICTABICHUE O METOAaX KOMITBIOTEPHON ONTHMH-
3aIMM TAKUX YCTPOUCTB;

— HaBBIKAMHU pacyeTa, MPOSKTHPOBAHHS U KOMIBIOTEPHOTO MOJICITUPOBAHUS ONTHYECKUX MYIbTHU-
IUIEKCOPOB U YCHIIMTEIEH MHOTOBOJHOBBIX ONTHYECKHX CHCTEM CBSI3H;

— HaBBIKAMHU YTEHHS W U300pakeHHs (PYHKIMOHAIBHBIX U CTPYKTYPHBIX CXEM MHOTOBOJIHOBBIX
OIITHYECKHUX CUCTEM CBSI3M Ha OCHOBE COBPEMEHHOMW dJIEMEHTHOM 0a3bl.
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4. OB bEM AUCUMNNUHBI N BUAbI YYEBHOWU PABOTHI

061_[[2151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4CTHBIX CIUHMUII.
Bun yueOHOI paboTh Bcero CemecTpbl
4acoB 1 2 3 4 5 6 7 8
AyauTopHsle 3aHATHS (BCero) 42 42
B tom uucne:
Jlexiyu 24 24
JlabopaTopHsle pabots! (JIP) 18 18
[Tpaktnueckue 3anstus (I13)
Cemunapsl (C)
Komnoxksuyms! (K)
KypcoBoii npoext/(pabota) (aynuropHas Harpy3ka)
Jlpyeue 6udvi ayoumopHoii pabomul
CamocTosiTeJibHasi padoTa (Bcero) 66 66
B ToMm uncre:
Kypcogotii nmpoekr (pabota) (camocrosrensHas padboTa)
PacuerHo-rpadraeckue paboThl
Pedepar
Hpyaue 6udvl camocmoamensHou pabomul
[ToaroToBKa K MPaKTUYECKUM 3aHITHSIM (CEMHHPAM)
IToaroToBka K 1a00paTOpHEIM paboTam 24 24
IToaroroBka K 9K3aMeHy
Bup atrectanuu (3a4er, 9K3aMeH) 3ayq 3a.
OO0mmast TPyA0EMKOCTh Yac. 108 108
3auerHele Ennnunel Tpynoemkoctu 3 3
5. COOEPXAHUE ONUCLUUMINHDI
5.1. Pa3nennbl AUCHUIUINH M BUABI 3aHATHI
& g —
No = §_ E E E % %) % E § § dopmupyembie
HanmeHnoBanue paznena AUCHUTUIMHBL g 9 X ¥ w @ Ay o X o B KOMITETEHIINH
Wi 2 |25 28|8% |8z 88| ok
5 27| Re
= |3
1. Beenenne. Knaccudukaiuss MHOTOBOJHOBBIX 2 4 6 TIK-8, TIK-9
ONTHYECKUX CHCTEM CBSI3H
2. | Metonp! ymiuoTHeHHS WH(POPMAIMOHHBIX MOTO- 4 6 10 [K-8, I1K-9
KOB
3. | O0mas cTpyKTypa W mapaMeTpsl MHOTOBOJHO- 4 6 10 [K-8, I1K-9
BBIX ONITHYECKHUX CHCTEM CBSI3U
4. | CraHgapTel Ha CHCTEMBI, 000pYIOBaHHAE W KOM- 4 6 16 | 26 [K-8§, I1K-9
MIOHEHTHl BOJIHOBOTO YIUIOTHEHHSI
5. | XapakTepuCTUKH KOMIIOHCHT ONTHYECKHX CH- 4 6 16 | 26 [K-8, I1K-9
CTEM BOJIHOBOT'O YIUIOTHEHUSI
6. VYcerpoiictea u xommnonentsl  WDM, DWDM, 4 6 16 26 TIK-8, TIK-9
CWDM onTryecKix CHCTEM CBS3H
7 | IlepcrieKTHBBI pPa3BUTHSA MHOTOBOJHOBBIX OITH- 2 2 4 [K-8, I1K-9
YECKUX CHCTEM CBSI3H
BCEI'O 24 |18 66 | 108
5.2. Conep:xanue pa3iesi0B M CHUILTAHBI (110 JEKIUSIM)
Tpymo- Dopmu-
Ne HanmenoBanue pas- eM- PYCMEIC
i N Copepxanuie pa3iesioB KOCTE KOMIIE-
(uac.) TEHLUH
(OK,IIK)
1. | Beenenne. Kuaccu- | [Ipeamer u 3agaun kypca. Mctopust pa3BUTHSI MHOTOBOJTHOBBIX 2 K-8,
IK-9

¢uxanms mHorosoi- | BOCII. Knaccudukariyst MHOTOBOJIHOBBIX ONTHYECKHX CHCTEM
HOBBIX  ONTHYECKHUX | CBA3U. MHUPOBOH YpOBEHb pa3BUTHsI ONITUYECKOM CBA3H C HC-
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CHUCTEM CBS3U nons3oBanueM WDM

2. Meronbl ymioTHenust | MeToa BpPEMEHHOTO YIUIOTHEHHs. MeToJ 4acTOTHOrO YIUIOTHE- 4 I1K-8,
UH(POPMAIMOHHBIX HUUM. MoJoBo€ YIJIOTHEHHE. YIUIOTHEHHE IO MOJSpU3aIIU. I1K-9
IIOTOKOB MHOroBOJHOBOE YIUIOTHEHHWE ONTHYECKUX HecymuX. Omnrtude-

CKOE€ BPEMECHHOE yIJIOTHEHHE. MeTopl YIUIOTHEHMS KaHAJIOB T10
nosipHocTH  CpaBHHTENbHAS XapaKTEPHUCTHKA, 00IACTH MCIONb-
30BaHUs], MEPCIIEKTUBBI

3. | Obmas crtpykrypa u | OOIIHe MPUHINIEI MOCTPOSHHS, OMIICAHNE U CTPYKTypa mudpo- 4 K-8,
mapameTpsl  MHOTO- | BBIXx WDM cucrem. Ob6mee ommcanne u mapamerpsl CWDM, IK-9
BOMHOBEIX  omtmdye- | DWDM, HDWDM cucrem. Kputepun obecnieuerns TpedyembIx
CKUX CHCTEM CBSI3U xapakTepucTtuk. OmpeneneHue 3amaca no MomHocTu. OleHka

JHEPreTUYECKOT0 OI0KeTa

4. | Crangaptel Ha cu- | CranmapTsl MexXIyHapOAHOI'O TEIEKOMMYHUKAIMOHHOTO COH03a 4 I1K-8,

creMbl, o0opyznoBa- | ITU Ha mpuMeHeHHe TEXHOIOTHI W 00opynoBaHus, MexayHa- IK-9

HHE W KOMIIOHEHTHI | pOJHOH anekTpoTexHnueckoi komuccust IEC s obopynoBanus
BonHOBoro yruotHe- | SDH/SONET onrtuyecknx mudpoBeIX cucrteM mnepepaud. Ya-
HUA CTOTHBIM IutaH, craHpapru3zoBaHHblii ITU-T. Pexomenmanuu
ITU-T G.mcs Ha onTHyeckue HHTePPEHCH A1 MHOTOKaHABHBIX
cucreM u IEC 6129x miss onTHYECKMX BOJIOKOH, HACCHBHBIX U
AKTUBHBIX KOMIIOHEHT o0opynoBanus WDM.

5. | XapakrepucTuku [lepenatunky — BBIXOIHAS MOIIHOCTB, CTAOMIIBHOCTh HECHTPAIb- 4 I1K-8,
KOMIIOHCHT ONTHYE- | HOW YacTOTHI, CIIEKTP U OOKOBHIC JICTIECTKU M3ITydeHHS. MeTOIbI IIK-9
CKHX CHCTEM BOJIHO- | MOIYJISIIIMM — BHYTPECHHSSA W BHEINHSAA . MeETOABI CTaOIH3aIIH
BOTO YIUTOTHEHHUS JUTHHBI BOJIHEL. .

Onruueckoe BOJIOKHO — XpoMaTuueckas JUCHepCHs, MOJisipu3a-
LMOHHAS] MOJIOBas TUCTIEPCHST; HeTMHEHHbIE 3 deKThI.
MynbTHIIIEKCOPBI U IEMYJIBTHIUIEKCOPBI — YHCIIO KaHaJoB, IO-
JI0ca MPOITYCKaHUsl, IIEHTpalIbHAsl 4acTOTa M MEXKaHaJIbHBIH MH-
TepBall, M30JILUS U JAIbHUE NIepeX0JHbIe TIOMEXH, HepaBHOMEP-
HOCThb pacIpeJelieHus] MOTeph M0 KaHajaM; MOJSpU3alUOHHBIE
SIBJICHHS. HAIPaBJICHHOCTD .

OnTHYeCKHe YCHIIUTSNN - CIICKTpalbHas 3aBUCHMOCTh U PaBHO-
MEpHOCTh KO3(pUIHMCHTa YCWICHUS, KOA(POUIHMEHT YCHICHHS
cna0bIX CHTHAJOB M IIEPEKPECTHOTO HACHILCHUS, BBIXOIHAS
MOIITHOCTh HACHIIICHHS, INYMOBBIC APAMETPHIL.

6. | YcrpoiictBa m kKoMm- | BormokonHo-ontnueckue GuiabTpsl. OnTideckue ycuurenn. Orm- 4 K-8,
IIOHEHTHI WDM, | TH4eckue MyJIbTUILIEKCOPBI BBO/Ia/BbIBOJIA KAHAJIOB. Y CTPOWCTBA IK-9
DWDM, CWDM | ontuyeckol KpOCC-KOMMYTalMd. BOJIHOBbIE —pa3BETBUTEIIH.

ONTUYECKUX CHUCTEM | YCTpPOHCTBAa KOMIIEHCAlUU AucIepcud BoOJIHOBOJHBIE ONTHYE-
CBA3U CKHE KOMIIOHEHTHl CIIEKTPAJIbHOTO  MYJIbTHUIUIEKCHPOBAHUS

/neMyIbTUILIEKCHPOBAHHUS.
MOHHUTOPHHT W TECTHPOBaHWE OOOPYHOBAHUS ONTUYECKUX CH-

CTEM CBSI3U
7. | IepcrextuBsl pa3Bu- | [lepcreKTHUBBI pPa3BHTHS MHOTOBOJHOBBIX ONTHYECKHX CHCTEM 2 I1K-8,
THS MHOTOBOJIHOBBIX | CBSI3H I1K-9
ONTHYECKUX CHCTEM
CBSI3U

5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILIHHAPHBIE CBSI3U ¢ 00eceYnBaOIIMMU (MPeabIy I U-
MH) U o0ecrneYnBaeMbIMHU (MOCJIeIYHIIUMH) TUCHUILINHAMHA

Ne HaumenoBanne o0ecrieqnBarONINX Ne Ne pa3nenoB gaHHOW AUCIUIUINHEI U3 Ta0M.5.1, A1 KOTOPBIX
n/m (mpenpiymux) U 00eceunBaeMbIX HE00X0IMMO H3ydeHHe o0ecTeunBaronIuX (TIpeapaynuX) u odec-
(Tmocienyronux) TUCIUATITINH TIeYMBAEMBIX (TTOCIEAYIOIMNX) TUCITUTUIAH
1] 2] 3 [ a5 [Je] 7 [ |
IpenmecTBYIOLINE TUCIUNIMHBI
1 | Onro3neKTpoHHBIE 1 KBAHTOBBIC MPH- + + + + +
O0pEI 1 ycTpoiicTBa
2 OnTuvecKre HaIpaBJISIOIINE CPEIbI + + + +
3 | IlpoexTpoBaHue, CTPOUTEILCTBO U + + + +
skcruryatarst BOJIC
4 | MeTposnorus B ONTHYECKUX TEIEKOM- + + +
MYHHKaIMOHHBIX CUCTEMAax
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5 | OnTuyeckue HUQPPOBHIE TEIEKOMMY- + + + + + + +
HUKAIMOHHBIE CUCTEMBI

Mocaenyomme IMCHUNITHHBI
1| 1 | | | |

5.4. CooTBeTcTBHE KOMIIETEHIMI, (POPMUPYEMBIX IPH U3YUYEHUHU TUCUMUIJIMHBI, 1 BUI0OB
3aHATHI

Ilepeuens Bunel 3ansTuii @DopMBbI KOHTPOJIS 110 BCEM BUAAM 3aHIATUH
KOMIIETeHITHH JI J1a6 Mp. | KP/KI | CPC
[K-8 + + + Koncmekt. Onpoc Ha mabopaTopHBIX padoTax.
Kontpomnpasie paboTel. 3ader
IIK-9 + + Koncmekt. Onpoc Ha 1abopaTopHBIX padoTax.
Kontpospabie paboThl. 3ader

JI — nexuwus, I[Ip — npakTHueckue u ceMuHapckue 3ausatus, JIab — maboparopusie padotsl, KP/KIT — kyp-
coBas pabora/mpoekt, CPC — camocrositensHast paboTa CTyA€HTa

6. METOAbI ® POPMbl OPIrAHU3ALIMN OBYYHEHUA

TexHoaornu HHTCPAKTHUBHOI'O OqueHI/IH IPpHU PpasHbIX (])opMax 3aHATHI B Yacax

DopMel Jlexnuu IIpakTuueckue JlaGopatopHsle
Bcero
Meronst (uac) 3aHATHA (Jac) 3aHsATHA (Jac)
Hcnonb3oBaHue MyJIbTUMEIUHHBIX CPEICTB
PaGora B rpymme
Huckyccust
HToro uHTEpaKTUBHBIX 3aHATUN 0
7. NABOPATOPHbIU MPAKTUKYM
No | Ne paznena HaumenoBanue 1abopaTopHbIX paboT Tpyno- OK, IIK
1/ | TUCIUTUIH- €MKOCTb
I | HBI (4ac.)
1 45,6 HccrnenoBanue mapaMeTpoB U XapaKTEPUCTUK MHOT'OBOJHOBO- 5 [K-8, T1K-9
r'0 BOJIOKOHHO-ONTHYECKOr0 YCHIINTENS MOITHOCTH

2 45,6 HccrnenoBanme mapaMeTpoB M XapaKTEPUCTHUK ONTHYECKUX 4 [K-8, T1K-9

MYJIBTHIIEKCOPOB Ha OCHOBE HMHTEP(EPEHIMOHHBIX (UIIb-
TpoB 1 ¢misTpoB Pabpu-Ileppo

3 45,6 VccnenoBanue mapamMeTpoB M XapaKTEPUCTHK ONTHUYSCKUX 4 ITK-8, ITK-9
MYJIBTUILIEKCOPOB HA OCHOBE HAIOKEHHBIX TOJIOrpadrUuecKuX
peméToK B GOTONOIUMEPHBIX MaTepHaaax

4 45,6 HccnenoBanre ONTHYECKOTO MYJIbTHILICKCOPA HA OCHOBE 5 I1K-8, T1K-9
MacCCHBa IJIaHAPHBIX BOJIHOBOJIOB

8. MPAKTUYECKUE 3AHATUA (CEMUHAPDI)

[TpakTudeckue 3aHATHs (CEMUHAPHI) YIEOHBIM MJIAHOM HE MPETyCMOTPEHBI.

9. CAMOCTOATEJIbHAA PABOTA

Ne | Pa3nens! AMCLUIUIMHBI U3 Temartnka camoctosiTenpHOM padotel | Tpymno- Komne- KoHTpouns BbI-
n/ | Tabm. 5.1 (Oemanuzayus) eM- TEHIUU MOJTHEHUS pabOTHI
I KOCTh OK, TIK
(dac.)
1. IIpopaboTka TeopeTHIECKOTO MaTe- 30 ITK-8, TIK- | Koncnekr. Kon-
1,2,3,4,5,6,7 puana. 9 TPOJIbHBIC PAOOTHI
U TECTUPOBAHUE.
3auer.
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24 ITK-8, I1K- | Jomyck k 1abo-
45,6 IMoxroToBka k 1a00paTOpHBIM Pado- 9 paTopHoii pabote
Tam U OTHYET.
3. W3ydenune TeopeTnyeckoro Marepua- 12 IK-8, IIK- | OtBeTs! Ha KOH-
2.3.45,6 na. [TonroToBka K KOHTPOJIBHBIM 9 TPOJBHEIE pabo-
pabotam .Temsr: THIL.

1. Metons! 1 CTaHAAPTHI ONTHIECKO-
IO YINIOTHEHUS MH()OPMAIMOHHBIX
MIOTOKOB

2. ITapameTpsl MHOBOJTHOBBIX OIITH-
YECKHUX CUCTEM CBS3U

3. KOMIIOHEHTBI MHOBOJIHOBBIX OII-
TUYECKUX CUCTEM CBSI3U

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBbie npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

11. PEATUHIOBAA CUCTEMA )11 OLLEHKW YCNEBAEMOCTU CTYOEHTOB

MeToauka TEKYLIECT0 KOHTPOJIA OCBOCHUSA TUCHHUIIINHBI

OcymectBisiercs: B cooTBeTcTBUU C IloJI0KeHeM 0 MOpsi/IKe UCMO0JIb30BAHUSA PEelTHHIOBOI
CHCTEMBI /IJIsl OLIEHKH yCIIeBaeMOCTH CTYAeHTOB (mpuka3 pektopa 25.02.2010 Ne 1902) u ocHoBaHa
Ha OaJlbHO- PEUTUHIOBOW CHCTEMBI OLIEHKU yCIIEBAEMOCTH, JeicTByromeil ¢ 2009 r., kotopas BkiItouYa-
€T TeKYIMH KOHTPOJIb BBIMOJIHEHUS 3JIEMEHTOB 00beMa JTUCIMILUIMHBI 10 3JIEMEHTaM KOHTPOJIS ¢ MO
BEJICHUEM TEKYILEro PEUTUHIa U HTOTOBbIH KOHTPOJIb.

IIpaBuia ¢gopMupoBaHusi NATHOANIBHBIX OLEHOK 32 KaXayl0 KOHTpoibHYK Touky (KTI,
KT2) ocymiecTBasieTcs myTeM OKpYTJIEHHUS BETMYUHBI, PACCUNTAHHOM 110 hopmyie:
KTX| B (Cymma _6amnos, _nabpannas _xk _ KTx)*5
X<L2 Tpebyemas _cymma _6anioé _no _06anibHoOl _ pacKIaoKe '

HToroBplii KOHTPOJIb OCBOCHHS TUCIMILIMHBI OCYIIECTBISIETCS TIOCIE OKOHYAHHS CEMECTpA.
Crynenr, HabpaBiunii MeHee 60 6amIoB, CUUTAETCS HEYCIEBAIOIMM, HE MOTYYUBIIUM 3a4eT. CTyeHT,
BBINOJHUBIIN BCe 3alIAHMPOBAHHbIE J1a00paTOpPHbIe PadoThl, KOHTPOJIbHBIE PadoThl U HAOpaB-
mmii cymmy 60 1 Gosee 6ayIoB, MOTyYaeT 3a4eT «aBTOMATOM.

Tadauua pacnpenesieHus 0a/JVI0B B TeYeHHE ceMecTpa

. . MaxkcuManbHbIN
MaxkcuManbHbIN MakcuManbHbIN B
. 0aut 3a mepuox Cero 3a
OneMeHTH yueOHOH nestensHOocTH | Oamr3a 1-1o KT ¢ 0aut 3a mepuox vescry 2KT 1 Ha
Hauana cemectpa | mexnay 1KT u 2KT Y cemectp
KOHCI] CEMECTPA
Ilocemenue 3ausTuii 5 10 10 25
BrIcTyIIeHNE Ha ceMUHapax 10 10 10 30
BreinosHeHue u 3ammra pe3yib-
LI1Ta pe3y 15 15 30
TaToOB JabOPaTOPHBIX padboT
KoMIoHEHT CBOEBPEMEHHOCTH 5 5 5 15
HToro MmakcumMyMm 3a nepuos: 20 40 40 100
HapacTaomum uTorom 20 60 100 100
Ilepecuer 0aJ110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
BaJyibl HAa 1aTy KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot MakcuMaiibHOU cyMMbI 6asu1oB Ha aaty KT 5
Ot 70% no 89% ot MakcumanbHOM cymmbl 6ayu1oB Ha aaty KT 4
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Ot 60% 1o 69% oT MakcuMaIbHOM cyMMBbI O6aiioB Ha naty KT 3
< 60 % oT MakcuMaJIbHOM cyMMBI OayutoB Ha aaty KT 2

l'[epecqu HTOrOBOM CYMMBI 0aJJ10B B TPAAUINHOHHYI0 MECKAYHAPOAHYI0 OLICHKY

Ouenka (I'OC) HTorosasi cymma 6a/1jioB Onenka (ECTYS)
(YYHUTBIBAET YCIEIHO CAHHbIN
IK3aMeEH)

5 (OTJIMYHO) 90-100 A (0TIMYHO)

85-89 B (ouens xopormio)
4 (xopor1o) 75-84 C (xoporo)

70-74 D (ymoBieTBOPUTEIHHO)
3 (YIOBIIETBOPHUTEIHHO) 65-69

60-64 E(mocpeacTBeHHO)
2(HEeYOBJIETBOPUTEIIHHO) Huzke 60 6as110B F (Heyn0BI€TBOPUTEIILHO)

[TpeoOpa3oBanue cyMMBbI OAITIOB B TPATUIIMOHHYIO OLIEHKY U B MEXKAYHAPOIHYIO OYKBEHHYIO OIICHKY
MIPOUCXOUT OJIMH pa3 B KOHIIE CEMECTpa IOCIIe TIOIBEICHUS UTOTOB U3YUYCHHUS JUCIUTUTNHBI( yCIIeI-
HOM C/1auu SK3aMeHa).
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12. YYEBHO-METOOU4YECKOE U UH®OPMALIMOHHOE OBECIEYEHUE
ANCUUNMIIUHDI:

12.1.0cHoBHas JUTEpaTypa

1.

[apanrosuu C. H. MHOroBOJIHOBBIE ONTHYECKUE CHUCTEMBI CBSI3M [DJIEKTPOHHBIN pecypc:
yuebnoe mocobme- Tomck: TYCYP, 2016. - 156 c. Pexum  nmocryma:
http://edu.tusur.ru/training/publications/6028.

12.2. lonoiHUTeIbHAS JTUTEPATYpPa

1.

2.

3.

3acnaBckuil K.E. BomokoOHHO-ONITHYECKHE CUCTEMBI IIEPEIavu CO CIIEKTPAIbHBIM YIUIOTHEHHUEM:
YuebHoe nmocobue s By30B. - HoBocubupck: Cudbl'YTHU, 2005. — 136 c. (20)

CrnenoB H.H. CoBpemeHHBIE TEXHOJOTHH LU(POBBIX ONTOBOJOKOHHBIX ceTeil cBsizu (ATM,
PDH, SDH, SONET u WDM. - M.: Paauo u cBs3b, 2003. - 468 c.: (40).
BonokonHo-onTrueckue cucremsl cBsi3u: llep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Cnenos. -
3-¢ u311., 1o1r.. - M.: Texunocdepa, 2003. - 447 c. (2)

O®puman P. BomokonHo-ontudeckue cuctemsl cBs3u: [lep. ¢ anrn./ - M.: Texnocdepa, 2006. —
495 c. (14)

PJ1 45.286-2002 AnmapaTypa BOJIOKOHHO-ONITUYECKOH CHCTEMBI IepPeladyr CO CIICKTPAITBHBIM pa3-
nenenueM.  TexHudeckue  TpeOoanus . -2002. -21  c¢.  -Pexum  pgocryma:
http://www.russgost.ru/catalog/item44155.

P/ 45.186-2001 AnmapaTypa BOJOKOHHO-ONTUYECKUX YCUIIUTENICH JJIi IPUMEHEHHS] Ha B3alMO-
yBsi3aHHOM cetu cBs3u Poccuiickoit @enepauuu. Texnuueckue TpeboBanus. Pexxum nocryma:
http://www.russgost.ru/catalog/item44130.

12.3. IlepeyeHb MeTOANYECKUX YKA3aHUIl 110 J1a00paTOPHBIM padoTam

1.

[Mapanrosuu C.H. MHOTOBOJIHOBBIE ONITHYECKUE CUCTEMBI CBsi3M: KoMIbIOTepHBIN 1abopaTtop-
HBIM TPaKTHKyM. [DIeKTpoHHBIN pecypc]: yueb. meton. mocobue. - Tomck : TYCVYP, 2016 —
158 c. Pexxum nocryma: http://edu.tusur.ru/training/publications/6030.

[apanrosuu C.H. MHOroBOJHOBBIE ONTHYECKHE CUCTEMBI CBS3M [DJIEKTPOHHBIN pecypc:
Y4eOHO-MeTOINYECKOE MOCOOME IO OpraHu3alld CaMOCTOSITEIBHOM padOThl CTYJIEHTOB
HanpasieHuss noarotoBku 11.03.02 «HGOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U CHUCTEMBI CBS-
30, - Tomck : TYCYP, 2016 - 56 c. Pexxum  pocryma:
http://edu.tusur.ru/training/publications/6029.

12.4 TlepeyeHb HHTEpPHET-pecypcoB: 0a3bl JAHHBIX, HH(POPMALHOHHO-CIIPABOYHbIE W MOUCKOBBIE

CHCTEMBI

1. Springer Journals — mONHOTEKCTOBas KOJUICKLUS OJIEKTPOHHBIX JKYypPHAJIOB H3aTEIbCTBA
Springer. Pexxum noctyna: http://link.springer.com/

2. OO6pazoBartenbHbII MopTal B cBOOOAHOM JocTyme: «PU3uKa, XUMHsI, MaTeMaTHKa CTyJeHTaM U
IIKOJIBHUKAM. OObpazoBaTenbHbII IIPOEKT A.H. Baprunay. Pexnm JIOCTyIa:
http://www.ph4s.ru/;

3. Hayunas JJIEKTPOHHAS oubnmnoTeka eLIBRARY.RU. Pexnm JOCTYyTIA:
http://elibrary.ru/defaultx.asp;

4. Optical Society of America; OpticsinfoBase, noctym ¢ IP agpecoB TYCYPa (“Applied Optics”,
“Optics Express”, “J. Opt. Technol.” u np.). Pexxum nocryma: http://www.opticsinfobase.ora/;

5. TomuorexcroBas BJI muccepranuii PI'B. Pesxum mocryma: http://rsl.ru;

6. CnoBapu M crHpaBOYHHKM u3aarenbcTBa Okcdopackoro yHuBepcuteraro Pexum pocryna:
http://www.ox-fordreference.com/pub/views/home.html;

7. YHuUBepcUTeTCKas nH(pOpMalMOHHAs cucremMa Poccus. Pexum J0CTyna:
http://uisrussia.msu.ru/is4/-main.jsp;

8. ApXHB dNEKTPOHHBIX NpeNpHHTOBIO Pexxum nocryma: http://xxx.lanl.gov.
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http://edu.tusur.ru/humans/78
http://edu.tusur.ru/training/publications/6028.
http://edu.tusur.ru/humans/78
http://edu.tusur.ru/training/publications/6030.
http://edu.tusur.ru/training/publications/6029.
http://www.springerlink.com/
http://link.springer.com/
http://www.opticsinfobase.org/

MATEPWAJIbHO-TEXHUYECKOE OBECIMNEYEHUE OUCLUTMJINHDbI:

Yuebnas nabopatopus (333 0) obopynoBaHa HCOOXOAUMBIMU YCTAaHOBKAMH W MPHOOpaMH IS
MIPOBEICHUS JIA0OPATOPHBIX padOT MO JUCIHUILTUHAM, obecrieunBaecMbiM Kadenpoit CBUuKP.

Brerancnurensnas gabopatopus (ayn.337 6), kapeapsr CBUuKP 060pynoBaHbl mepcoHAIBHBIMU
KOMIIbIOTEpaMH, OObEAMHEHHBIMU B JIOKAJIbHYIO BBIYUCIUTENbHYIO ceTh kad. CBUuKP c Bbixomom B
Internet.
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INPUJIOXKEHHUE 1

MHHHUCTEPCTBO OBPA30OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIMA
denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUSI
N PAAUODIJIIEKTPOHUKMN» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«__» 2016 r.

®OHJI OIIEHOYHBIX CPEJCTB IIO YYEBHOM JJUCHUIIJIMHE
«MHOT'OBOJIHOBBIE OIITUYECKHUE CUCTEMbI CBA3N»

YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHON NPOrPaAMMBbI OaxanaBpuaT

Hanpasiaenue noaroroBku 11.03.02  MH)OKOMMYHHUKAITMOHHBIC TEXHOJIOTHU M CHCTEMbI CBSI3U

IIpodpuns OnTHYECKHE CUCTEMbI U CETU CBS3U

dopma o0yueHnus O4Has

dakyJabTeT PagnorexHnyeckmit

Kageapa CBepxBbICOKOYACTOTHOW U KBaHTOBOM paanoTexuuku (CBUuKP)

Kypc4  Cemectp 8

YueOHnblii miian Hadopa 2013, 2014, 2015 roaos

Pa3zpadorunk:

3aB. ka). CBY u KP Ilapanrosunu C.H.

3auer BOCbLMOM ceMecTp Ju. 3ager ceMecTp

JIK3aMeH ceMecTp

Tomck 2016
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1 Bgenenue

®oHp oneHoUHBIX cpeacTB (POC) sBnseTCS MPUIOKEHUEM K padodeil mporpaMMe TUCITUIUTNHBI « MHOTOBOJHOBBIE OII-
THUYECKHE CHCTEMbI CBSI3M» U IPEICTABISET COO0H COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTePUaioB (KOHTPOJIbHbBIE
PpaboTHI, TECTHI U JIP.) ¥ METOJIOB UX UCIIOJIb30BAHUsI, IPEAHA3HAYCHHBIX JIJISI K3MEPCHHUS YPOBHS JIOCTUKCHUS CTYICHTOM

YCTaHOBJICHHBIX PE3YJIbTATOB O0YYEHHS.
@®OC 1o JUCHUIUIMHE UCTOJIb3YeTCs P NPOBEACHUH TEKYIETr0 KOHTPOJIS YCIIEBAEMOCTHU (KOHTPOJIbHBIE TOUKH) U
IIPOMEKYTOUHON aTTeCTallUu (3a4eT) CTYACHTOB.
[lepeuenb 3aKpeIUICHHBIX 32 TUCUUIUIMHOW KOMIIETEHIWH pUBEICH B Tabuue 1.

TaﬁJmua 1- Hepeqem, 3aKPCIVICHHBIX 3a )IHCIIHHJIHHOﬁ KOMHeTeHHHﬁ

Kog DopMyJHPOBKA KOMIIETCHIHMH Jranbl GopMUPOBAHUS KOMIIETEHIIUH
I1K-8 YMEHHUE cOOMpPATh ¥ aHAIN3UPOBATh 3HATh!:
nHpOpMannio a1 GopMUpOBAHHS — TPUHLHINBI U METOABI CIEKTPAJIBHOIO YINIOTHEHHUS KaHa-
HMCXOJHBIX JAHHBIX JJIS IPOEKTUPO- JIOB B MHOTOBOJIHOBBIX ONITUYECKUX CUCTEMA CBS3H,
BAHMUA CPENCTB U CETEU CBA3U U UX yMeTh:
SJICMCHTOB — BBIOHPATh CXEMOTEXHUYECKYIO PEaTM3alii0 MHOTOBOIHO-
BBIX OIITHYCCKHUX CHCTEM M CETEH CBSI3H;
— TOJIb30BAThCA CIIPAaBOYHBIMU JIAHHBIMU bupm-
MIPOU3BOJUTENEH ONTUYECKUX MYJIbTUIUIEKCOPOB M YCH-
JUTENeH, MPU MPOEKTUPOBAHUM MHOTOBOJIHOBBIX ONTHYE-
CKUX CHCTEM U CeTeU CBsI3U;
BJIAJIETh.
— HaBbIKAMH YTCHHUSI U HM300paXCHUS (PYHKIUOHAIBHBIX U
CTPYKTYPHBIX CXEM MHOTOBOJHOBBIX ONTHYECKHUX CHUCTEM
CBSI3M Ha OCHOBE COBPEMEHHOI IEMEHTHOI 0a3bl.
I1K-9 YMEHUE POBOJNUTH PACYETHI IO IIPO- | 3HATH:
€KTy CeTeH, COOPYKEHUHN U CPEACTB — OCHOBBI OpraHU3alMi U IIapaMeTpbl MHOIOBOJHOBBIX OII-
WHPOKOMMYHHUKAITIHA B COOTBET- TUYECKUX CUCTEM CBSI3H;
CTBHH C TCXHUYICCKUM 3aJlaHUEM C — CTaHJapThl Ha CHUCTCMBI, 060py[[OBaHI/Ie U KOMIIOHECHTBI
HCIOJIb30BAHUCM KaK CTaHAapTHBIX BOJIHOBOI'O YIUIOTHEHUS,
METOJ0B, IPUEMOB U CPEACTB aBTO- yMeTh:
MaTH3alHiu IPOCKTUPOBAHNA, TaK U — BBINOJHATh PAacyeThl, CBA3AHHBIC C OIPEICIICHUEM Iapa-
CaMOCTOATENBHO CO31aBACMBIX OpH- METPOB aKTUBHOTO U MTACCUBHOTO 000PYI0BaHUS;
TMHAJIbHBIX BJIA/ICTh!
— METOJJaMH OIICHKH XapaKTEPHCTHUK OCHOBHBIX (PYHKITHO-
HAIIBHBIX Y3JI0B (ONTHYECKUX MYJIbTHIDICKCOPOB M YCHIIH-
Tenel) , a Takke UMETh IPEACTABICHHE O METONAX KOM-
MBIOTEPHON ONTUMU3ALMH TAKUX YCTPOUCTB;
— HaBBIKAMM pacuyera, MPOEKTUPOBAHUSA U KOMIIBIOTEPHOTO
MOJICJINPOBAHUS ONTUYECKUX MYJIBTUIUIEKCOPOB U YCHIIH-
TeJIeil MHOTOBOJHOBBIX ONTHYECKUX CHUCTEM CBSI3H,

2 Peaauzaunusi KoMneTeHIuii

2.1 Komnerenuus K-8

IIK-8: ymenune codupaTh 1 aHaIU3UpoBaTh HHGOPMALKIO 1715 GOPMUPOBAHUS HCXOTHBIX AAHHBIX /LISl TPOEKTH-
POBaHMS CPEJCTB M CeTeil CBA3M M UX YJI€EMEHTOB.

st opMHUpOBaHUS] KOMIIETEHIIMHA HEOOXOIMMO OCYIIIECTBUTD Psijl ATATIOB.

Orarel GOPMUPOBAHKS KOMIIETEHIIMH, TPUMEHSIEMBIE JIJIsl TOTO BUJIbI 3aHATHI, U UCIIOIb3YEMbIE CPE/ICTBA OLEHUBAHMS
IIpeCTaBJICHbI B TabmuIe 2.

Tadauua 2 - Itansl GopMHUPOBAHUS KOMIIETEHIIMH U HCIOJIb3yeMble CPeACTBA OLleHHBAHUS

CocraB 3Harnb Ymern Baanern
—  BBIOMPAaTh CXEMOTEXHHMYECKYIO |- pappikaMy YTEHHS M H300-
— IPUHOWINBI M METOABl CIIEK- peajim3aiiui0  MHOT'OBOJIHOBBIX paxeHus (byHKL[I/IOHaJ'H:HBIX
Co)]ep- TPaJIbHOTO YIUIOTHCHHUS KaHa- ONTHYECKUX CHCTEM M CeTeH U CTPYKTYPHBIX CXE€M MHO-
KaHue JIOB B MHOTI'OBOJIHOBBIX OIITH- CBS3U; TOBOJIHOBBIX  OIITUYECKHUX
jTamnos YECKHUX CUCTEMA CBS3HU, — TII0JIb30BATBHCS  CIPABOYHBIMHU CUCTEM CBS3M Ha OCHOBE
JIaHHBIMU tbupm- COBPEMEHHOM 3JIeMEHTHOU

MPOU3BOJUTENIEH ONTHYECKUX 0a3bl
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MYJIbTUIUICKCOPOB U YCHUIIUTC-
MPOCKTUPOBAHUN
MHOI'OBOJIHOBBIX  OIITHYCCKHUX

nei, 1npu

CHCTEM U CETEH CBS3U

o Jlekuuu o Jlekuuu o Jlekuu
Buanl
- e JlabopaTopHBIE 3aHATHSL. e JlabopaTopHBIE 3aHATHSL. o JlabopaTopHbIe 3aHATHS.
e CaMocTosTenpHas padoTa. e CamocTosTenpHas padoTa. o CamocTosTenpHas paborTa.
o 3ammra 1a00paTOpHOH pa-
Hcnoib- ¢ Koncnexr e KonTponsHas pabora 60];; paTop p
3yeMble e YCTHBI OTBET ¢ OopmieHne OTICTHOCTH U .
e Ortger no JTabopaTopHOH
cpeacrea | e KontposbHas paboTta 3aImTa Ja00PaTOPHBIX PadoT; paGore
Ol€HH- e 3auer e KoHCIIEKT caMOCTOSATENBHON o 3auer
BaHHA paboThI.

OGHII/IG XapaKTCPpUCTHUKU Moka3aTejeH u KPUTCPUCB OLICHUBAHUA KOMIICTCHIIMN Ha BCEX dTallaxX MPHUBCIACHLI B Ta6nnue 3.

TaﬁJmua 3- Oﬁume XAPaKTCPUCTUKH nokasareJjiei u KPpUTEPHUEB OLICHUBAHUS KOMIICTCHIIMMU 110 dTallaM

IMoka3atean
3HaTL Ymernb Baagerpb
U KPpUTEPUH
ObnanaeT GakTUICCKH- OO6nafaeT quana3oHoOM
OtanyHo MU U TEOPETUYECKUMU 3Ha- MPAaKTUYCCKUX YMECHUM, TpeOy- KonTpomnupyet paboty,
(BBICOKMIT ypoO- HUSIMH B TIpeJieiaX u3ydac- eMBIX JUIS Pa3BUTHS TBOP- MPOBOJIUT OLICHKY, COBEpPLICH-
BEHbB) MoOM 00J1aCTH C TOHUMAaHU- YECKUX pelleHUH, abCTparupo- | CTBYET AEHCTBUS pabOThHI
€M TPaHUIl TPUMEHUMOCTH BaHMs IPOOIEM
Beper oTBETCTBEHHOCTS 32
Ob6namaeT quana3oHoOM
3HaeT (GakThl, MPUHIU- . 3aBepllIeHHe 3a/1a4 B HC-
Xopouo NpaKTHYECKUX YMEHHUH, TpeOy-
. ITBI, TIPOIIECCHI, OOIIHE T0- ClIeZIOBaHUH, TIPUCTIOCA0IIH-
(6a3oBbIii ypo- eMBIX JUIS PEIICHUS Onpee-
HATHS B TIpeJiesiaX u3ydae- BaeT CBOE MOBENICHIE K 00CTO-
BEeHb) . JICHHBIX TIPO0OJIEM B 001aCTH
Moif o0acTi SITENBCTBAM B PEIICHUH TIPO-
HCCIICTOBaHHS
Omem
Ynanosaersopu- O6nagaeT OCHOBHBIMHU
Obnanmaet 6a30BEIMH PaGoraer npu mpssmom
TeJBHO (MOpo- YMEHUAMH, TPeOYEMBIMHA IS
. 0OIIMMHY 3HAHUAMU HaOIIOEHUN
rOBbIii ypOBEHB) BBITTOJTHEHHS MTPOCTHIX 33124

(DOpMyJ'II/IPOBKa IOKa3aTeIeh 1 KPUTCPUCB OLICHUBAHU ,I[aHHOﬁ KOMIICTCHIIMU TPUBCACHA B Ta6m/1ue 4.

Taﬁ.lmua 4 — Tloka3areiau u KPUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTalax

IToxa3arte-
JIM U KpUTe-
pun

3HarnL

YmMmernb

Baagernb

Otanuno /
3a4TEHO

(90-100

0aJ1710B)

3HaeT NPUHIIIBI U Me-
TOJIBI CIIEKTPAIILHOTO
YIJIOTHEHHS] KaHaJIOB B
MHOT'OBOJIHOBBIX ONTHYE-
CKHUX CHCTEMa CBSI3H.

YMeeT cBOOOIHO BEIOH-
paTh CXeMOTEXHUYECKYIO pea-
JIM3ALMI0 MHOTOBOJIHOBBIX OII-
THUYCCKUX CUCTEM CBJI3U U
I10JIB30BATHCS CHpaBO‘IHLIMI/I
JIAHHBIMH (PHUPM- TIPOU3BOTH-
TeJIeH IPU UX MPOSKTUPOBA-
HUU.

Bilageer HaBbIKaMU YTEHUS
1 U300pakeHus PyHKIIMHAIIb-
HBIX U CTPYKTYPHBIX CXeM
MHOT'OBOJIHOBBIX ONTHYECKUX
CHCTEM CBSI3U Ha OCHOBE CO-
BPEMEHHOH 3JIEMEHTHON 0a3bl

Xopomuo /
3a4YTEHO

(70-89

0aJ1710B)

Hmeer MpeACTaBJICHUC
O IDpUHLIIAX U METOoAaxX
CHEKTPAJIbHOT'O YIJIOTHE-
HHWA KaHAJIOB B MHOI'OBOJI-
HOBBIX OIITHYCCKUX CHUCTEC-
Ma CBA3H..

CaMoCTOSITEeNBHO BEIOUPATH
CXEMOTEXHUYECKYIO peann3a-
L0 MHOTOBOJIHOBBIX OITHYE-
CKHX CHCTEM CBSI3H M I10JIb-
30BaThCS CIPABOYHBIMU JIaH-
HBIMH (HUPM- IPOU3BOIUTEINCH
MIPH X TPOCKTUPOBAHHH.

Brnaneer ocHOBHBIMHU 4Te-
HUSL ¥ 1300pakeHus QyHKIIH-
HaJIbHBIX U CTPYKTYPHBIX CXEM
MHOTOBOJIHOBBIX ONITHYECKHX
CHCTEM CBSI3M Ha OCHOBE CO-
BPEMEHHOH 3JIeMEHTHOH 0a3bl

Ynosie-

I[aeT OIIPEAC/ICHUA

IToxa3siBaeT HCIIOJIHOEC, HEC-

JleMOHCTpHpYET HeToJHoe,
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TBOPUTEJIBHO OCHOBHbBIX MPUHIIIOB U JA0CTATOYHOC YMCHUC BBIOH- HCOO0CTAaTOYHOC BJIAACHUC YTC-

/ 3a4TeHo METOJIOB CIIEKTPAIBEHOTO paTh CXeMOTEXHHYECKYIO pea- HUSL U 1300pakeHus QyHKIIH-
(60-69 YIJIOTHEHHS] KaHaJIOB B JIM3aLIMI0 MHOTOBOJIHOBBIX OII- HaJIbHBIX U CTPYKTYPHBIX CXEM
6as10B) MHOTOBOJIHOBBIX OTITHYE- THYECKHUX CHCTEM CBS3H U MHOTOBOJIHOBBIX ONITHYECKHUX
CKHX CHCTEMa CBS3H. MOJTb30BATHCS CIPABOYHBIMHU CHCTEM CBSI3M Ha OCHOBE CO-
JAHHBIMH (PUPM- TIPOU3BOIH- BPEMEHHOM 3JIEMEHTHON 0a3bl
TeJel pU UX NPOEKTUPOBA-
HUH..
Nmeer cymecTBeHHbIE [Toka3bIBaeT OTCYTCTBUE
N JIeMOHCTpHpYET OTCYT-
MIPOOEITBI HITH OTCYTCTBUE YMEHHH CXEMOTEXHHUYECKYIO
Heynog.ie- . CTBHE HAaBBIKOB YTCHHS U
3HaHMI 00 OCHOBHBIX peann3aIiio MHOTOBOJIHOBBIX
TBOPUTEJBHO / n300pakeHns] PyHKIMHATBHBIX
TIPUHIITBL ¥ METOJIBI CIIEK- ONTHYECKUX CHCTEM CBS3H U
He 324YTEHO U CTPYKTYPHBIX CXEM MHOTO-
TPaJBHOTO YIUIOTHEHUS TMIOJIB30BATHCS CIPABOYHBIMHU
(<60 o6aj- BOJTHOBBIX ONTHYECKUX CUCTEM
KaHaJIOB B MHOTOBOJIHOBBIX | JaHHBIMU (UPM- IPOU3BOAH- .
JIOB) . CBSI3U Ha OCHOBE COBPEMEHHOM
ONTHYECKUX CHCTEMa CBSI- TeJNei Ipu UX MPOEKTUPOBa- .
an _— 3JIEMEHTHOU 6a3bl.

IIpumeyaHue: KOIMYECTBO OAIIIOB M IEPEBOJL B TPAJULIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBUHU C MMyHKTOM 11 Pabo-
Yeil IPOrpaMMmsl.

2.2 Komnerennus ITK-9

IIK-9: yMeHHe MPOBOIUTH PACYEThI O MPOEKTY ceTeil, COOpYKeHMil 1 cpeacTB HHPOKOMMYHUKAIINA B COOTBET-
CTBHM ¢ TEXHHYECKUM 3aIaHHEM ¢ HCMOJIb30BAHHEM KAK CTAHJAPTHBIX METOI0B, IPHEMOB 1 CPEACTB ABTOMATU3AIHH
NMPOEKTHPOBAHNS, TAK U CAMOCTOSITEJILHO CO31aBAeMbIX OPUTHHAJIbHBIX.

st opMHUpOBaHUS] KOMIIETCHI[UHA HEOOXOIUMO OCYILIECTBUTH PSIJ] ITAIIOB.

Otarsl GOPMUPOBAHSI KOMIIETSHIIUH, PUMEHSIEMBbIE JIJIsl TOTO BUJIbI 3aHATHUH, M UCTIOIb3YEMbIC CPEICTBA OLICHUBAHHUS
MIpeCTaBICHEI B TabHIIe 5.

Ta6auna 5- dranbl popMHUPOBaHNS KOMIETEHIIMU U NCMOJIb3yeMble CPeICTBA OLIEHNBAHMS

CocraB 3HATh YmMmern Baagern

— MCTOJaMM OLCHKU Xapak-

- OCHOBBI OpraHM3aly M Iapa-
TEPUCTUK OCHOBHBIX (DYHK-

MeTpI)I MHOTI'OBOJIHOBEIX OIITH- [~ BBIIIOJIHATH pvaeTBI, CBs3aH-
Conep- YECKUX CHCTEM CBSI3H; HblE C OIpeleieHHeM Mapa- [UOHATILHBIX  y3IIOB, HAaBbI-
JKaHue — CTaHJapThl HAa CHCTEMBI, 000- METPOB aKTHUBHOI'O W MACCHUB- KaMi pacdeta, MpoeKTHpo-
ITaNnoB pPyIOBaHME ¥  KOMIOHEHTBI HOro 000pyIOBaHMUS, BaHWi M KOMIIBIOTEPHOTO

MOACINPOBAHUA OIITHYEC-

BOJIHOBOT'O YIUIOTHCHMUS,
CKUX MYJbTHUIUICKCOPOB U

yCHIIMTeNen
o Jlexuun o Jlexun o Jlekuu
Buanl
N ¢ JlaGopaTopHble 3aHATHSI. ¢ JlabopaTopHbIe 3aHATHSI. o JlaGopaTopHbIe 3aHATHUS.
e CamocrosTenbHas paboTa. e CamocrosTenbHas paboTa. o CamocrosiTenbHas paboTa.
o 3amuTa 1a00paTOpHOI pa-
Henoiin- e KoHcniekT o KonrtpomnpHas paborta 601;11 patop P
3yeMble e YCTHBIN OTBET ¢ OopmieHne OTYETHOCTH U .
e Otyer no J1abopaTopHOH
cpeacTBa ¢ KonTponpHas pabora 3aIuUTa 1abopaTopHBIX padoT; pabore
OLl€HH~ e 3auer o KOHCIIEKT caMOCTOSATEIHHON o 3auer
BaHUsl paboTsI.

O6IIII/IG XapaKTCPpUCTHUKU IoKa3aTejeh U KPUTCPUECB OLICHUBAHU KOMIICTCHIIMN HA BCEX dTallaX MPHUBCIACHLI B Ta6nnue 6.

Tadanna 6 — O0mme XapakTepHCTHKHU NOKa3aTeJiell 1 KPUTepHeB ONeHHBAHHUS KOMIETEHIIMHU 110 3TanaM

IToxa3zaTean
3HaThL Ymern Baanernb
1 KPpUTEPUH
OTJH4YHO OobnanaeT GakTUICCKH- OOJaiaeT 1Mana3oHoM Kontpomupyer padoty,
(BbICOKMIi ypo- MU U TEOPETUYECKUMU 3HA- MPaKTUYECKUX YMECHUH, TpeOy- MIPOBOJUT OLICHKY, COBEpIIEH-
BeHb) HUSIMU B IIpeJieax u3ydae- €MBIX JJIs1 Pa3BUTHUS TBOP- CTBYET JICHCTBUSA paOOTHI
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MO 00J1aCTH ¢ TOHUMAaHU-
€M TpaHUIl IPUMEHUMOCTH

YECKHX PEIICHUA, a0CTparupo-
BaHUs MPOOIIeM

Xopomo
(0a30BbIil ypo-
BEHb)

3HaeT (aKThl, IPUHIIU-
TIBI, ITPOLIECCHI, OOIIHE HO-
HATHUS B IIpeeNax u3ydae-
MoH obnacTu

O6nagaer quana3oHOM
NPaKTHYECKUX YMEHHH, TpeOy-
eMBIX IJIsL PEIeHHUs Olpeie-
JICHHBIX TIPOOJIEM B 00JacTn
HCCIIeIOBAHUS

Beper oTBeTCTBEHHOCTS 32
3aBepIlcHHE 33724 B HC-
CJIeJIOBaHUH, TIPUCTIOCAOIIH-
Ba€eT CBOE MOBEAEHHUE K 00CTO-
STENLCTBAM B PEIICHUHU TPO-
OneM

Yanosaersopu-
TeJbHO (mopo-
rOBbIi YPOBEHb)

Oo0magaer 6a30BBEIMH
00IIMMHY 3HAHUSAMH

O0i1aaeT OCHOBHBIMH
YMEHUSMH, TPEOyEeMBbIMH IS
BBITIOJHEHHS TIPOCTHIX 3a/1a4

PaGoraer npu nmpssmom
HaOJIOICHUN

@DopmynupoBKa MOKa3zaTeJIeH 1 KPUTEPHEB OLICHUBAHUS TaHHOW KOMIIETCHIMH NPUBEICHA B TabIHIE 7.

TaﬁJmua 7 — Iloka3aTeau u KPUTEPHUH ONCHUBAHUS KOMIIETCHIIUU HA dTallax

Iloxa3are-
JIA M KpHUTe-
puu

3HaTL

YmMmerhb

Baagernb

Otanuno /
324TEHO

(90-100

0aJ1710B)

3HaeT OCHOBBI OpTraHu-
3alUU U TapaMeTpbl MHO-
TOBOJIHOBBIX OIITHYCCKUX
CUCTEM CBA3U U CTaHIap-
ThI HA CUCTEMBI, 000PY10-
BaHKE M KOMIIOHEHTBI BOJI-
HOBOTO YIUIOTHEHHUSI.

YMeeT cBOOOIHO BBIIOJ-
HATH BBINOJIHATL PaCY€ThI, CBA-
3aHHBIE C ONpeJIeNICHUEM Ta-
paMeTpoB aKTHBHOTO U T1ac-
CHUBHOT'O 000PYAOBaHUS

Buageer HaBbIKaMU U Me-
TOJIaMH OLIEHKHU XapaKTepH-
CTHK OCHOBHBIX (DYHKIIHO-
HaJIbHBIX Y3JI0B, HABBIKAMHU
pacyera, IPOEKTHPOBAHHUS U
KOMITBIOTEPHOTO MOJEINPOBa-
HUSI ONITHYECKHUX MYJbTHITICK-
COpOB U YCHIIUTENEH ;

Xopomuo /
3a4TEHO

(70-89

0aJ1J10B)

Hmeer npeacTaBieHne
00 OCHOBaX OpraHH3allHU U
napameTpax MHOTOBOJIHO-
BBIX ONTHYECKUX CUCTEM
CBs3U U CTaHAApTax Ha
CHCTEMBI, 000-pyOBaHHE U
KOMIIOHCHTBI BOJIHOBOT'O
YIJIOTHEHHS,

CaMOCTOSITEIFHO BBITIOJI-
HSTb PacueThl, CBSI3aHHBIC C
OTIpeZIeTICHUEM TTapaMeTpPOB
aKTHBHOTO M TACCHBHOTO 000-
pyZAOBaHUs.

Brnageetr ocCHOBHBIMU
HaBBIKAMH W METOAaMH OLIEH-
KM XapaKTePUCTUK OCHOBHBIX
(YHKIMOHATBHEIX y3IIOB,
HaBbIKaMU pacyeTa, MPOeKTH-
pOBaHI/IH nu KOMHL}OTepHOFO
MOI[CJ'II/IpOBaHI/IH OIITUYCCKHUX
MYJIbTUIIIICKCOPOB M YCHJIMTE-
e

Ynaosie-
TBOPUTEJIHHO
/ 3a4TEHO
(60-69
0aJ1710B)

Haet onpenenenus no
OCHOBaM OpTaHHU3aIUH U
mapaMeTpaM MHOTOBOJTHO-
BBIX ONTHYECKUX CHCTEM
CBSI3M M CTaHAApPTaM Ha
CHCTEMBI, 000PYAOBaHHE U
KOMIIOHEHTHI BOJIHOBOTO
YIUTOTHEHUS.

Iloka3pIBaeT HEMOHOE, HE-
JO0CTAaTOYHOC yMeHI/Ie BBITIOJI-
HSTh PacyeThl, CBSI3aHHBIE C
ONpE/CIICHUEM TTapaMeTPOB
aKTHUBHOT'O U IIACCUBHOI0 000-
pyZlOBaHUS

JleMOHCTpUpyeT HENoIHOE,
HEJ0CTaTOYHOE BIIaJICHUE Me-
TOAAMHU OLICHKH XapaKTepH-
CTHK OCHOBHBIX (DYHKITHO-
HaJIbHBIX Y3J10B, HABbIKAMU
pacuera, IpOEKTUPOBAHUS U
KOMITBIOTEPHOI'0 MOJIETTUPOBA-
HUS ONTUYECKUX MYJIBTUILIEK-
COpPOB U yCUIJIUTEJIEH

Heynosie-
TBOPUTEJIBHO /

He 3a4YTEHO

(<60 o6aj-
JI0OB)

Hmeer cymmecTBeHHbIE
IpOoOEeTBI HITH OTCYTCTBHE
3HaHUIl 00 OCHOBax cxe-
MOTEXHHKH, METPOJIOTHYE-
CKHUX IPHUHIHMIAX U3Mepe-
HUU ¥ CTaHJapTax Ha Xa-
PaKTepUCTUKHA MHOTOBOJI-
HOBBIX ONTHYECKUX MYJIb-
TUIJIEKCOPOB M yCHIIUTE-
nei

IToka3bIBaeT OTCYTCTBUE
YMEHUI BBIIOJHATH PACU€EThI,
U IIPOBOJIUTH KOMIIBIOTEPHOE
MOJEIUPOBAHUE U IPOECKTUPO-
BAaHUE ONTUYECKUX MYJIBTH-
IUIEKCOPOB U YCHIIUTENEH. .

JleMoHCTpUpYET OTCYT-
CTBH€ BJaJICHUS METOAAMU
OIIEHKH XapaKTEPUCTHK OCHOB-
HBIX (QYHKIIMOHAIBHBIX y3JI0B,
HaBBIKAMU pacdeTa, MPOeKTH-
POBaHUS M KOMITBIOTEPHOTO
MOJIEIUPOBaHUS ONITUYECKUX
MYJIbTHUIIIEKCOPOB U yCUIIUTE-
neu
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I[IpumeyaHne: KOIMYECTBO OAIJIOB U MEPEBOJ B TPAIUIIMOHHYIO OIICHKY YKa3aHO B COOTBETCTBUU ¢ TyHKTOM 11 Pabo-
4yel IporpamMMel.

3 TunoBble KOHTPOJIbHBbIE 32 JaHUS

HJ’IH peain3ali BbIMICTICPEYNCIICHHBIX 3a1a4 O6y‘~IeHI/I${ HCIIOJIB3YIOTCH CICAYIOIIUE MaTCpHraJibl:

—  THUIOBBIE KOHTPOJIBbHBIC 3aJaHUs MJIM MHBIE MaTepHaibl, HEOOXOIMUMBIE JJIsl OLIEHKH 3HAHUH, YMEHHH,
HaBBIKOB ¥ (MJIM) OTIBITa ESATEIbHOCTH, XapaKTePU3YIOLINX JTaIlbl (JOPMUPOBAHHS KOMIIETEHIIUH B TIPO-
1iecce OCBOCHUS 00pa3oBaTeNbHOI NPOrpaMMBL, B COCTaBe:

3.1 KoHTpoJbHbIe padoThI 10 TeMaM:

1. MeToasl ¥ CTaHAAPTHl ONTHYECKOTO YIIOTHEHHS MH(POPMALIOHHBIX TIOTOKOB.
2. IlapameTpbl MHOBOJTHOBBIX ONITHYECKHX CHCTEM CBSI3H.
3. KoMIIOHEHTBI MHOBOJIHOBBIX OITHYECKUX CUCTEM CBS3H.

Cozepxanue KOHTPOJIBHBIX PaboT IPUBEICHO B yueOHO-MeTOAnUeCKOM mocobuu [8 ].

3.2 JIaGopaTopHble padoThI 10 TEMaM:

1. VccnenoBanue napaMeTpoB U XapaKTEPUCTUK MHOTOBOJIHOBOT'O BOJIOKOHHO-ONITHYECKOTO YCHUIIUTEINSI MOIIHOCTH.
2. UccrnenoBanue napaMeTpoB U XapaKTEPUCTUK ONTHYECKUX MYJIbTUILIEKCOPOB HA OCHOBE HHTEP(EPEHIIHOHHBIX
¢unbTpoB 1 GunsTpoB Padbpu-Ileppo.
3. UccrnenoBanue napaMeTpoB U XapaKTEPUCTUK ONTHUECKUX MYJIbTUILIEKCOPOB Ha OCHOBE HaJIOXKEHHBIX IOJI0Tpa-
(bryecKux peéToK B GOTOMOIMMEPHBIX MaTepranax
4. VccnenoBaHue ONTHYECKOTO MYJIBTHIUIEKCOpPa Ha OCHOBE MAaCCHBA IIAHAPHBIX BOJHOBOJIOB.

VYkazaHusi K J1a0OpaToOpHBIM paboTaM MPUBEICHBI B y4eOHO-METOIUUECKOM mocobuu [7],

3.3 Bomnpocsl AJis1 IPOBe/AeHUs 3a4eTa:

1.

2.

10.

11.

12

13.
14.
15.
16.
17.
18.

19.

Ucropust paszsutust MHOroBosiHoBbIX BOCII u ycTpoiicTB BosmHOBOrO ymiotnenus WDM MupoBoil ypoBeHb
Pa3BUTHsI ONITHYECKOH CBA3M ¢ Hcnonb30BaHueM WDM.

Merto/p!l YIIIOTHEHHS MH(POPMAMOHHBIX IIOTOKOB - MeToJ BpeMeHHOro yrutotHeHus: (TDM). O6nactu ucmonb-
30BaHMs, IEPCIEKTUBEI

MerTop! YIIIOTHEHHUS MH(POPMAMOHHBIX ITIOTOKOB -.MozgoBoe ymioTHeHre (MDM). O6nactu ucnons30BaHus,
MIEPCIEKTHBBI

Merto/p! YILIOTHEHUSI HHPOPMALMOHHBIX IIOTOKOB - MHOTOBOJIHOBOE YIUIOTHEHUE ONITHUECKUX HECYIITHX
(WDM). O6nacTu UCTIONBb30BaHMS, IEPCICKTHBEI

Crannmaptel MexxIyHapOIHOTO TeJIeKOMMYHHUKanOoHHOTO coro3a ITU Ha nmpuMeHeHne TeXHOIOoTui 1 000pymo-
BaHUS, MexXIyHapoIaHOI mekTpoTexHudeckoit komuccus IEC mns o6opynoBanus SDH/SONET ontrueckix
TUQPPOBBIX CUCTEM Nepenadn. YacTOTHEIH TutaH, cranaaptuzoBansenii [TU-T.

Pexomernmarmu ITU-T G.mcs Ha onrtudeckue uHTEpdEHCH 11st MHOTOKaHANBHBIX cucteM u IEC 6129% s om-
THUYECKHX BOJIOKOH, TTACCHBHBIX M aKTUBHBIX KOMIIOHEHT 00opynoBanust WDM.

OO011ast CTpyKTypa 1 IapaMeTpbl ONTHYECKHX CHCTEM BOJHOBOTO yIioTHeHHs. Kpurepuu obecrieueHus Tpedy-
eMBIX XapakTepucTuK OIeHKa 3HEPreTHYecKoro OrpKeTa

OO1u1Me NPUHIMITBI TIOCTPOCHUS, ONTMCaHue U CTpYKTypa 1uppoBeix WDM cuctem. OO1iee onucanue u napa-
Metpsl DWDM, HDWDM cuctem. Onpenenenue 3amnaca 1o MOIIHOCTH.

XapakTepuCTHKHU NEePealoNIuX KOMIOHEHT CUCTEM BOJHOBOTO YIUIOTHEHUSI — BBIXOAHAS! MOII[HOCTh, CTa0HIIb-
HOCTB IIEHTPAIBbHOM 9aCTOTHI, CHEKTP M OOKOBBIE JIEIECTKH M3TYIEeHUS

XapakTeprCTHKH KOMIOHEHT CHCTEM BOJIHOBOTO YIUIOTHEHUS . [lepenaTunku -MeTo 61 MOy ISIINK — BHYTPEH-
Hss (TOKOBast) W BHemrHss (mHTEeppepomerpbl Maxa-lleHnepa, 31eKTpoonTHIecKas).

Mertop! cTaOMIIM3annH JUTHHBI BOJHBI ONITHYECKHX MIEpeIaTINKOB — TeMIlepaTypHasi, TokoBast. CTaOuIm3aTopsl
JUTUHBI BOJIHBI HA OCHOBE JIMAJIEKTPUYECKUX (QHUIBTPOB. BEIpaBHMBaHNE CHIEKTPAIBHOTO pacpeieIeHus] MOLIHO-
CTH.

. [IpMHIMIBI HHTErpauK NepealoNINX ONTHIECKIX MOTyJIel — (J1a3ep, MOIYJISATOP, TOJYITPOBOAHUKOBBIN YCH-

JIUTENb.,. (MyIbTHIIA3eP, MYJIbTUIIIEKCOP, YCUIUTEND).

[TpUHIUIBI TOCTPOEHUSI KOMMYTAaTOPOB AJIST YCTPOHCTB onTHYecKoil kpocc-kommyTtanu OXC. BomHOBBIE pas-
BETBUTEIIH.

BookoHHO-ONITHYECKHE -ONTHYECKHIE HHTEP(PEPEHINOHHBIE (DMIIBTPHI ~-0XHOCTOPOHHUE (PUIBTPHI ( HUIBTPHI
KOPOTKHX ¥ JUIMHHBIX UTHH BOJIH).

BosokonHO-onTHYECKHE -ONTHYECKHE HHTEP(hEPEHIMOHHbBIE (QMIBTPHI - U30MpaTEIbHbBIE PEXXEKTOPHBIE H TT0JI0-
COBbIE (DUIIBTPBI, , XAPAKTEPUCTUKU (PUKCUPOBAHHOTO oNTHYECKOro ¢puiabTpa koMnannu DiCon
BoiokonHO-OnITHYECKHE -ONTHYECKHE (HIBTPHI HA OCHOBE AN(PPAKIIMOHHBIX pelieToK. THIIOBBIE TapaMeTphl
Iepuonuueckas BonHoBoHas pemetka AWG, Ipunnun peiictus AWG u napameTpsl

@unbTpHI C pEryIMpyeMon I0JI0COH POIyCKaHusl, HacTpauBaeMble (GUIIBTPBI ¢ HHTEP(EPEHINOHHBIM MOKPBI-
THEM.  OCHOBHBIE XapaKTEPUCTUKH IIEPECTPanBacMoro onTuieckoro ¢puiabrpa komnanuu DiCon
AxycToonTrueckue GUIbTpHl, a Takke pesoHatopsl Padpu-Ilepo kax BoaokoHHO-ONTHYIECKHE -ONTHYECKHIE

(UITBTPEI.
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20. WDM BosnokoHHO-0OnTHYECKHE HHTEP(EPEHINOHHBIE (DMIIBTPHI - PEAN3alys JUII MHOTO-BXOJIOBBIX CEJIEKTOPOB
Ha OCHOBE TPEXTIOIIOCHOTO JIETUTENS (HEMOTIOMAIOIIETr0 HHTEPPEPEHIIMOHHOTO QUIBTPA),

21. Onrrnueckue yeumutead it WDM cucteM — 0COOCHHOCTH TIOCTPOCHHUS M XapaKTCPHCTHK.

22. OnTudecKue YCHIUTEIH Ha BOJOKHE, HCIIOJIb3YONUE OPUILTIOIHOBCKOE paccesiHre. CTUMYIIHPOBaHHOE OPHIT-
JIIOHOBCKOE paccesTHHE - HeMMHEHHBIH 3 dekT. XapaKTepHCTHKH

23. OnTrdeckue yCUIIUTENN Ha BOJIOKHE, HCIONB3YIONINE PAMAaHOBCKOE PACCESHHE. IEPEXO0THBIE TOMEXH MEKIY
YCHIIMBAaeMbIMU KaHAJIAMH

24. T1onynpoBOTHUKOBBIE JIa3€PHbIE YCHIIMTENIN — IIPUHIMIT ACHCTBUS, XapaKTepuCTHKHY, . uHTerpanus [IJTY ¢
JPYTUMH ONTUYECKUMHU YCTPOMCTBaMU.

25. Yeunurenu Ha npumecHoM BostiokHe O61mue cBenenus 00 EDFA Knaccudukanus EDFA no ciocobam mpume-
HEeHUs

26. [Tpunumn neiictBus EDFA Texundeckue napameTps! 1 xapakrepuctukd EDFA OcHOBHBIE CTPYKTYpHBIE CXEMBI
EDFA.

27. Martemarudeckasi Moziestb MEOTOBOJHOBOro EDFA OcHoBHBIE XapakTepucTuku ycmnureneir EDFA

28. TunoBrle xapaktepuctuku EDFA Vcunenne BOJOKOHHO-ONTHYECKOTO YCUIIATEIS. Y CHIIGHHE C1a00Tro CHrHaja
HaceimenHoe ycnneHne 3aBHCHMOCTB YCHIICHUS OT Touisipu3anyy CIeKTpabHbBIH TPOBall YCUICHHS.

29. IIpuHOUT TEHCTBHSA ONITHYECKHAX JEMYIBTHINIEKCOPOB HAa OCHOBE HHTEP()EepeHIHOHHBIX (priabTpoB OCHOBHEIC
IapaMeTphl ¥ XapaKTEPUCTUKH.

30. IIpuHIUI KEHCTBUS ONTHYECKHUX JEMYJIbTUILNIEKCOPOB Ha ocHOBE GuibTpoB Pabpu-Ileppo OcHoBHBIE Mapa-
METpBl U XapaKTePUCTUKU

31. IlpuHIUI AEHCTBUS ONTHYECKHUX JEMYJIbTHINIEKCOPOB HAa OCHOBE AN(PPAKIMOHHBIX perieTok. OCHOBHBIE Mapa-
METpBl U XapaKTePUCTHUKHU.

32. OnTHyYecKue MyJIbTHILICKCOPHI ¢ J00aBJICHUEM M OTBOZIOM KaHaioB. KoH(pUrypalus 1 XapaKTeHUCTHKH BOJIHO-
BOJIHOTO MHOTOKAaHaJIEHOTO ONITHYECKOT0 MYJIbTHIIIIEKCOPA

33. [IpuHIMnHMaNbEHas CXeMa U OCHOBHBIE XapaKTEPUCTHKH BOJTHOBOAHON ONTHYECKOH CHCTEMBI CIICKTPaIbHOTO
MYJIbTHUILIEKCUPOBAHUS/ IEMYJIbTHIUIEKCHPOBAHHS Ha OCHOBE MaTPHIIBI C(hpasupOBaHHBIX BOJTHOBOMAOB ((azap).

34. OcoOeHHOCTH TECTHPOBAHMS CHCTEM CO CIIEKTPalbHBIM YIUIOTHEHHEM. (OCHOBHBIEC TAPAMETPHI CUTHAJIOB U
KOMITOHEHTOB. TpeGoBaHMs K H3MEPUTEIHHOMY 000PYI0BAHUIO.

Meroauyeckue MaTeprUaibl Uil MOJATOTOBKU K 3a4eTy mpuBeneHsl B [1-8],

4 METOAUYECKHUE MATEPHUAJIbBI

Jnst obecrieueHus npouecca 00y4eHHs U pelleHns 3a1a4 00yUYeHUs! HCIIOJIB3YIOTCS CIEAYIOIINe METOANYECKHe MaTe-
pHAITBI, ONPENEISIFOIINE TPOICAYPHI OLICHUBAHKS 3HAHUH, YMEHHU, HABBIKOB U (MJIM) OMBITA ACATEIHLHOCTH, XapaKTePH3yO-
IIUX 3Tanbl OPMHUPOBAHHS KOMIETEHIHH, B COCTaBe:

4.1.0cHoBHAas1 IuTEpaTypa
2. Illapasroema C. H. MHOrOBOJHOBEIE ONTHYECKHE CHCTEMBI CBSI3U [DJEKTPOHHBIA pecypc]: ydeOHOe mocobue-
Tomck: TYCVYP, 2016. — 156 c. Pexxum nocrymna: http://edu.tusur.ru/training/publications/6028.

4.2. JlonoHUTEJIbHAS JIUTEpATypa

7. 3acnasckuii K.E. BonokoHHO-0oNTHYECKHE CHCTEMBI TIEPEAAYH CO CIICKTPAIBHBIM YIUIOTHEHHEM: Y4ueOHoe rocobue
Jutsi By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (20)

8. Cunenos H.H. CoBpemeHHbIe TeXHOJIOTHH IIU(POBBIX ONTOBOJIOKOHHBIX cereii cBsizu (ATM, PDH, SDH, SONET u
WDM. - M.: Paguo u cBsi3b, 2003. - 468 ¢.: (40).

9. BoJ0KOHHO-ONTHYECKHE CHCTEMBI CBs3u: [lep. ¢ anrit./ P. ®puman ; pexa. nep. H. H. Cnenos. - 3-e u3n., gor.. - M.:
Texuocdepa, 2003. - 447 c. (2)

10. ®puman P. BomokonHo-onmTHYECKHE cHCTeMBI cBsi3u: [lep. ¢ anri./ - M.: Texuocdepa, 2006. — 495 c. (14)

11. PJ1 45.286-2002 AnmnapaTypa BOJIOKOHHO-ONITHYECKOH CHCTEMBI IIEpeAady CO CIEKTPAIbHBIM pa3jieneHueM. TexHu-
yeckue Tpedosanust . -2002. -21 c. -Pexxum gocryna: http://www.russgost.ru/catalog/item44155.

12. PJ145.186-2001 AmmapaTypa BOJIOKOHHO-OTITUYECKUX YCHIIUTEIEH IS MPUMEHEHUS Ha B3aUMOYBSI3aHHOM CeTH
cBs13u Poccniickoit deneparnuu. Texnudeckne TpedoBanus. Pexum nocryna:
http://www.russgost.ru/catalog/item44130.

4.2 TlepeyeHb MeTOANMYECKHUX YKa3aHMIl M0 JJaGOpPaTOPHBIM PadoTaM M caMOCTOSITeJILHOM padoTe
13. Hlapanrosuy C.H. MHOrOBOJTHOBBIE ONTHYECKHE CHCTEMBI CBsI3H: KOMITbIOTEpHBIH 1a00paTOPHBIN MPAKTUKYM.
[Dnexkrponnslii pecypc]: yued. metos. mocobue. - Tomck : TYCVYP, 2016 — 158 c. Pexxum noctyma:
http://edu.tusur.ru/training/publications/6030.
14. lapanrrosnu C.H. MHOTOBOTHOBBIE ONTHUECKHE CHCTEMEI CBA3H [DNEKTPOHHKIH pecypc]: YueOH0-MeTOAMIecKoe
1ocoOue 10 OpraHu3aluy CaMOCTOATENILHOM PabOThI CTyAeHTOB HanpasieHus noarorosku 11.03.02 «Mudoxommy-
HUKALIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBsi3n». - Tomck : TYCVYP, 2016 — 56 c. Pexxum nocryna:
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