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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

VYyeOHnas aucuuinHa «lIpoekTupoBaHrue BOJIOKOHHO-ONTUYECKUX TPAHCIIOPTHBIX CETEH
CBSI3W» CTAaBUT CBOCH IIEJBI0O M3YYCHHE Maructpamu HopMm mpoektupoBaHusi BOJIC, obGmiero
MopsiIKa MPOCKTUPOBAHUS, COJIepKAHUE OOIel MOSACHUTEIbHON 3alUCKUA MPOEKTOB, CMETHOM
JOKYMEHTaluu U pabouux dYepTekei, rmepeuHs HOPMATUBHONW TEXHUYECKON JTOKyMEHTAIUH,
BOIPOCOB opranu3auuu crpoutesnbctBa BOJIC, BOMpOCOB TEXHUYECKOM OSKCIUTyaTallid |
opraHu3ary TeXxHuueckoro oocmyxusanus BOJIC.

1.2 3agauu U CHUILITHHEI

Nwmeer 3amauy mpuoOpeTeHHs U 3aKperuieHus MPAaKTUYECKUX HABBIKOB M 3HAHUNA B
IIPOEKTUPOBAHUE BOJIOKOHHO-ONITUYECKUX TPAHCIIOPTHBIX CETEH CBS3M, OCBOEHUE METOJ/I0OB
npoektupoBanus BOJIC Ha MeXIyropoJHUX, 30HOBBIX, MECTHBIX U JIOKAJIBHBIX CETAX CBSA3U; YTO
SBIISICTCS HEOOXOIMMOW COCTaBISIONIEH B paboTe CETEBBHIX HH)KEHEPOB, OTBEYAIOIIUX 32
MPOEKTUPOBAHME,  peallM3allui0 W TOLACpKKY  d3PQPeKTUBHOTO  (QYHKIMOHUPOBAHUS
MarucTpajibHbIX, IPOMBIIUIEHHBIX, KOPIIOPATUBHBIX CETEH U ceTel MpOoBaliepoB CIyKO.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunnmza «l[IpoekTupoBaHrue BOJOKOHHO-ONTUYECKUX TPAHCIIOPTHBIX CETEH CBA3W
OTHOCHUTCS K MoAy:to yueOHoro minana O@T/] (dbakynbraTuBHbBIE JUCHUILIMHEI). B cooTBeTCTBHU C
pabouynM yueOHBIM IJIAHOM JUCIUIUIMHA U3y4YaeTcsl BO 2-M CEMECTPE Ha IIEPBOM Kypce 110 OUYHOM
U OYHO-3204HOM (hopme oOydeHwus. Bua mpoMexyTOuHOM aTTecTaldu: BO BTOPOM CEMECTpe —
3ayer.

Tak kak OCHOBHAas Harpy3ka MpPOXOAUT IO ONTUYECKUM TPAHCIOPTHBIM CETAM C
Pa3IUYHBIMU TEXHOJIOTMSMM MYJIbTUIUIEKCUPOBAHMSI, MEpPEadyd U KOMMYTALUU, K KOTOPBIM
OTHOCSITCSl IMKJIMYECKUE U TTAKETHBIE PEIICHUSI CHHXPOHHOU 1U(POBON MepapXuu, ONTHUECKON
TPAHCIIOPTHOHN mepapxuu, Kanapbl uiu ¢peiimer Ethernet, FlexE u T.1. Takum oOpa3zom HOBBIC
TEXHUYECKHE PELICHUs MO PA3BUTHUIO ONTUYECKUX TPAHCIOPTHBIX ceTed TpeOyroT M3MEHEHHUs
METOJMK MPOEKTUPOBAHUS, TaK KaK HEOOXOJUMO COBMEIATh B OJHUX JMHEWHBIX U IPYNIIOBBIX
TpakTax IepeJady B ONTHYECKMX KaHalIaX pas3jIN4yHBIX 10 CKOPOCTHU IIOTOKOB, Pa3iIMYHBIX
TE€XHOJIOTHH, pa3lnyHbIX ()OPMATOB CUTHAJIOB W ONTHYECKOM MomHocTH. Kpome toro, B
IIPOEKTUPOBAHUU JOJDKHBI YUUTBHIBATHCS IEPCIIEKTUBHBIE PELIEHUS 110 HAPAILUBAHUIO CKOPOCTH
nepefaud U rMOKOMY pacHpelesIeHHI0 MOTOKOB JaHHBIX B BOJIOKOHHO-ONTUYECKUX JIMHUSX,
OPUMEHEHHUS ONTHYECKMX U LU(PPOBBIX KOMMYTATOPOB, NMPUMEHEHUS ONTHYECKOTO YCHIIEHUS
CUTHAJIOB JUIsl KOMIIEHCAIIMM 3aTyXaHHs, BHOCHUMOIO JIMHUEH M DPa3IUYHBIMU YCTPOHCTBaMH,
KOMIIEHCAIIMM AUCIIEPCUOHHBIX UCKaXEHUH U HETMHEWHBIX 3(()EeKTOB BOJIOKOHHBIX CBETOBO/IOB
pPa3IUYHBIX  KOHCTPYKLUMH, TOJAEpX aHUs  TpeOyeMbIX  COOTHOLIEHUH  «ONTUYECKUM
curHas/ontudeckuii nmrym» (OSNR) 1 3amuThl ”HPOPMALIMU B ONTUYECKUX KaHaax.

B cBs3u ¢ aTHM, MaTepuan AUCUMIUIMHBI BecbMa OOBEMEH, U CIOKEH B NOHMMAHUH, a
TaKXe CJI0’KHA U MEXIUCIMITIMHApHASA CBsI3b. Marepuan AMCHUIUIMHBI 0a3upyeTcs Ha 3HAHUSX,
YMEHMSIX U HaBbIKaX, IIOJIYYEHHBIX COTJIaCHO CTaHAAPTY BBICHIETO0 MPOPECCHOHAIBHOIO
oOpa3oBaHus Mo HanpasieHu o moaArotoBku 11.03.02 «MH(POKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
U CUCTEMBI CBsI3W» (KBaymdukamms (CTEneHb) «0akajaBpy»), MOAITOMY MPEANOIaraercs, 4To
CTYACHT yXe 00JIaaeT 3HAaHUSIMHM OCHOB KOMMYTAllMM M MapIIPYTH3allMd B CETSIX MaKeTHOH
nepegavn JTAaHHBIX, BIIaJIeeT MOHITUSIMHI OCHOB HacCTpONKU npocTeifiero
TEJIEKOMMYHHUKAIIMOHHOTO 000pyIOBaHMSA, 3HAKOM C HEKOTOPHIMHM IPOTOKOJAMM Iepeadn
JIaHHBIX, a TaK *e€ Cc ocHoBaMH mocTpoeHus cered TAOOII; Moxker 4yWTaTh W MOHUMATh
TEXHUYECKYIO JIOKyMEHTAIMI0 HAa MHOCTPaHHOM si3bike (EQ) T.e. ycnemHo ocBOMI JUCHUIUIMHY
«MHOCTPAHHBIH SI3bIK B MPOPECCUOHANBHON AESITETbHOCTIY.

1.4 IlepedyeHb NMIAaHMPYEMbIX Pe3yJbTATOB O0Oy4YeHHsI MO AUCHHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHS 00pa30BaTeJbHOM IPOrPaMMBbl

N3yuenne paHHOW y4ueOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAaHUE §
oOyuaromuxcs obuienpodeccuoHanbHbIX koMmneteniuii: [1K-6;



Ko n HanmmeHoBanne
WHIUKATOPa JOCTHKEHUS

Pe3yJ’ILTaTLI 06y‘IeHI/IH 10 JUCHUIIJINHEC

ITK-6 Cnioco0eH K IVIAaHMPOBAHWIO ONITHMHU3AIMH M PA3BHTHIO CeTeil CBA3M

KOMIICTCHIIUU

HIIK-6.1 3HaeT OCHOBBI
SIEKTPOTEXHUKU, MPUHIIUIIBI
MIOCTPOCHUS u
(YyHKITMOHUPOBAHUS cerei
CBSI3H, OCHOBEI CETEBBIX
TEXHOJIOTHIL;

UIIK-6.2 3Haer npHUHIUIBI

paboOTHl M YCTAHOBKU CETEBOTO
o0opymoBaHUS u
MPOTPaMMHOTO 00eCTIeUeHUS;

UIIK-6.3 Ymeer
yCTaHaBINBaTh M HACTPaUBATh
IporpaMMHOE 00ecCTIeUeHNE;

UIIK-6.4 Ymeer mNpUMEHATH
HOPMAaTUBHO-TEXHUYECKYIO

JOKYMEHTAILHIO, KacCarollylocs
YCTAHOBKM UM HACTpPOHKHU
MIPOTPaMMHOTO  OOECTICYEeHHS,

MPOBEPSATH Ka4eCTBO
BBITIOJIHEHHBIX ~ PaboT  Ha
COOTBETCTBHE  TPEeOOBAHHIM

MIPOECKTHOU TOKyMEHTALUH;

HIIK-6.5 Ymeer
JUArHOCTUPOBATH paboty
CETEeBOI0 o0opynoBaHus,
BBISIBIISITH POOIEMBI u

HaXOAUThb PCUICHUA,

HIIK-6.6 Biageer HaBbIKaMu
YCTAaHOBKM U HAaCTPOWKH
MPOrpaMMHOTO  OOecIIeYeHuUs
TEJICKOMMYHHUKAIUOHHOTO
00opyIoBaHUS;

HIIK — 6.7 Brageer ceTeBBIMU
aHaJIM3aTOpaMu, CUCTEMaMU
MOHHMTOPUHIA U KOHTPOJIS
PaboTOCIIOCOOHOCTH CETEBBIX
CEpBUCOB U Tapu(OB.

3HAThb
3HaTh MMPUHIUAIIBI

MOCTPOCHUS,
MeXTyHapOIHbIE
pexomenmaruu 1TU,
TEeXHUYIECKHE
XapaKTePUCTUKH
ONTHYECKUX CHCTEM H
CETEeH CBA3H,
(yHKIMOHABHBIC
Ha3HAYCHUS
H3y4aeMbIX IPUOOPOB,
UX TIPHHITHIT
JICHCTBHS,
MIPOU3BOJICTBEHHOTEXH
1 4eCKylo 0a3y
TEXHUYECKUX CPE/ICTB
WHPOKOMMYHHKALIUH
3HATh IIEMEHTHYIO
0a3y BOJIOKOHHOOITHU
YEeCKUX CHCTEM CBSI3H;
NPUHLAI ASHCTBUS
N3y4aeMbIX
YCTPOWCTB; METOJIBI 1
CIOCO0BI
MIPOEKTHPOBAHUSI
BOJIOKOHHOOTITUYECKH
X ceTei

yMeTh
TEOPETUYECKHU U
MPaKTUIECKU
WCTIONb30BaTh
TEeXHUYECKUE CPE/ICTBA
WH(POKOMMYHHUK aIlwif;
HPOEKTHPOBATH CETH
BOJIOKOHHO
ONTUYECKON CBSI3U
paccUuTHIBATS,
UCCIIEIOBATh U
9KCTTyaTHPOBATh
COBPEMEHHYIO
AJIEMEHTHYIO 0a3y
YCTPOHCTB
MH(POKOMMYHHK aIlHid

BJIAICTH
HaBbIKaMU

paboThI €
BOJIOKOHHOOTITHY
€c KuM
o0opynoBaHueM;
METOJIaMH H
IpUeMaMH,
HEOOXOIUMBIMHU
1S
Ka4eCTBEHHOMU
IKCILTyaTaliu
MH()OKOMMYHHUK
aIIMOHHOTO
o0opymoBaHUs
METOJIaMH H
nprueMaMu
pa3paboTkw,
POCKTHPOBAHUSI
Y MCTIOJIb30BaHUS
3NIEMEHTHOH 0a3bl
JUTSL TIOCTPOCHHUS
WHPOKOMMYHHKA
IIHOHHBIX CHCTEM;
HaBBIKAMH
MPaKTUIECKOTO
UCCIIeIOBaHUS

PGSYJ'II)TaTI)I 06yquH${ M0 AUCHUINIMHE JOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHA BCEX
BHU 0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa6OTLI o6yqa101u1/1x051 B COOTBCTCTBUH C YTBCPKACHHBIM

y4eOHBIM IJIAaHOM.
Nuaukaropel

JOCTHIKCHUA

KOMIIETEHIIUN

CUHUTAIOTCA

JOCTHKEHUH COOTBETCTBYIOIINX UM PE3YyIbTaTOB OOyUEHUSI.

c(OpMHPOBAHHBIMU

npu



2. CTpyKTYpa M coiepKaHNe JUCIUIITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

O6mmas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4.ex. (108 gacoB), ux pacnpeneneHue
no BUAaM paboOT MpeAcTaBiIeHO B Talnuie (Iisi CTYACHTOB OYHOM M OYHO-3a04HOI (dopMm
o0yueHus).

Bup pabot ®dopma o0ydeHHs
OYHast
2
ceMecTp
(gacen)

Bcero
YacoB

KonTakTHas padoTa, B TOM 4HcJje:
AYIMTOpHBIE 3aHATHS (BCero):

BaHATHS JIEKIIMOHHOTO THIIA 12 12
MpaKTHYECKUE 3aHATUS 10 10
mabopaTopHbIE 3aHATHUS 20 20

Muasn koHTaKTHas padora:

KoHTponb camocrosTenbHoil paboTs! (KCP)
ITpomesxyrounas arrecrarus (MKP) 0,2 0,2
CamocTosiTesIbHAsi pad0oTa, B TOM YHCJIe:
CaMOCTOsITeIbHOE H3YUSHHE Pa3/elioB, CAMOIIOIrOTOBKA
(popaboTKa 1 MOBTOPEHUE MaTepHaa IpakTHIeCKUX
BaHATHUI, U3y4CHHUE TCICKOMMYHHKAIIMOHHBIX CTaHAapTOB, | 65,8 65,8
MHOTO MaTepualia Ha caiiTaXx BEHJEpPOB H3y4aeMOro
000pyZOBaHMs, MOATOTOBKA K JIA0OPATOPHBIM 3aHSITHSIM )

IKoHTpOJIBb:
[ToxToTOBKA K DK3aMEHY
O01masi TPyA10eMKOCTh gac. 108 108
B TOM YHCJIe
KOHTAKTHAA 42,2 42,2
adora
3a4. e[ 3 3

KonrakTtHas pabota mnpu NpoBeIeHUH y4eOHBIX 3aHITHH MO IucHUILInHE «ONTHYeCKue
1 poBble MHHOKOMMYHUKAIIMOHHBIE CHCTEMBI» BKIIOUAET B ce0s: MPaKTUYECKHE 3aHATHS,
nabopaTopHble paboOTHl, TPYINIOBBIE KOHCYJIbTAlMM (TaK K€ M BHEAYJUTOPHBIE, Yepe3
AIIEKTPOHHYIO cpeny). [IpomekyTodHas aTTecTalus: 3a4eT B TECTOBOI ¢opMme, a 9K3aMeH B BUJIE
BBITIOJIHEHHS TTPAKTUYECKOTO 3aJaHusl Ha BpeMsl (UTO HEOOXOIUMO JJI MPOBEPKU JTOCTUKEHUS
YMEHUH W HaBBIKOB BJAJCHHUS JIOCTUTAEMBIX COCTaBISIOIIMX YyKa3aHHBIX B MyHKTe 1.4
KOMIIETECHITNH.

2.2 Copepxanue JTUCUMIIIIMHBI
Pacrnipenenenne BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.

Paznienbl (TeMbl) AMCHUIUIMHBL, U3ydaeMble BO 2-M CEMECTpe (ouHas gpopma):

KonuuectBo yacos

Ne HaunmenoBanue pa3nenos (Tem) AR Bueayauropraz
Bcero pabota pabora
J |13 | JIP CPC
1. KoMNOHEHTHI TPaHCHIOPTHOM ceTH 24 4 2 6 12
2. OnTryecKue yCUITUTEIN 22 2 2 4 14
3. IIpoeKkTHpOBaHKE TPAHCIIOPTHBIX CETE 22 2 2 4 14




4, VYupasieane DWDM-cetsiMu CBsI3U 13,8 2 6 5,8
[IpoexTrpoBaHue TPaHCIIOPTHBIX CETEM
5. pockivp pagcnop 26 2 | 4 20
(moxyMeHTaIus)
HUTOI'O no pasdenam oucyuniurovl 107,8 12 10 20 65,8
3auér 0,2
IToaroroBka K 9K3aMeHy
OK3aMeH
OO61mast TPYZOEMKOCTh 110 TUCTIATUIHHE 108
2.3 Conep:xanue pa3iesioB (TeM) THCHUTLTHHBI
2.3.1 3aHATHSA JEKIMOHHOTO THIIA
®dopmMma
HaumenoBanue
No Coneprxanue pazzena (TeMbl) TEKYLIETO
pa3zaena (TeMbl)
KOHTPOJIS
Tpauncnonaepsl. OnTryeckue Momynu. IlaccHBHBIE KOMIIOHEHTHI
KommnoneHnTst
1. . MynbTumniaekcopsl BBoa-BbiBoaa. Matpuna kommytauuu. [Ipoueccop|  JIP, PII
TPAHCIOPTHOH CeTH .
mudpoBoit 0opadboTku curaaxa DSP.
Yceunurenu EDFA. dusnueckoe ONHCaHUE nporecca.
KonctpyktuBHBIe ocobeHHOCTH. Kitaccmueckas MoOJens OICHKH
napamerpoB EDFA. Vcuwnurenun Pamana. ®usudeckoe onucaHue
2. |OnTHYecKue YCHIUTETH JIP, PIT
npouecca. MaremaTuueckoe ONUCaHue MOJENu ycunurens. Pamana.
Mogenb coHampaBlIeHHOU (MTOMYTHOM) HaKadyku. MoJienb BCTpEeYHOH
(oOparHoit) Hakauku. CxeMbl HAKaYKH.
IIpoextupoBanue [Ipenmoceuikn st MonepHu3anuu  ceteil.  COBMECTHMMOCTh
3. |TpaHCHOPTHBIX ceTeit ontuueckux kaHanoB. Omnenka OSNR B cucremax cBszu. Huzaitn| JIP, PII
(nauaio) HEKOT'€PEHTHBIX KaHAJIOB CBsI3H. J{n3aiiH KOrepeHTHBIX KaHAJIOB CBSI3H.
4 VYnpasineaue DWDM- Opraau3anus CiIy:KeOHbIX KaHAJIOB CBSI3U. IIpOTOKOJBI ympaBlIeHUs. TIp
" |ceTsaMu CBS3H Cuctemsb! ynpasnenus. Lllenoo6pazoBanue npoekta DWDM-cetn.
OOwmit mopsoK  pa3pabOTKH, COTJIACOBAHUS M YTBEPIKACHHS
MIPOEKTHON JJOKyMe i .
TpoexTHposanue yp JIOKYM HTaI_II/I6I/I (Cocrar HpOG(I;T6HOI/I JIOKYMEHTAIIUI
. TBep)KIaeMasi 4acTb .
5. |tpancriopraex cereit P e pa oqerocnpoeKTa ast HOHCHI/ITCgLHaFI PII
3aITiCKa. ue 4e .
(noKyMeHTAINs) i pTEXU OCTaB MW TOPAIOK pa3padoTKH
Pa3IMYIHBIX pa3lesioB MIpoeKTa. BemomocTn, cnenugukanym, cMeTHas
JIOKYMEHTAITHSL. ).
2.3.2 IlpakTHYeCKHe 3aHATHS.
®dopmMma
HaumeHnoBanue
No Conepxanue paszena (TeMbl) TEKYIIETO
pa3zaena (TeMsbl)
KOHTPOJIS
BbazoBeie  TexHomormm.  OmnTmueckume  pa3péMbl.  OnTHdeckue
oTBeTBUTENH. THIBI onTHYecKHX MynbThILiekcopoB (TFF, AWG).
KoMmnoneHnTst N
1. . Bonokna mis DCM-monyneit. Kommencaroper aucnepcun ¢ DCF-|  JIP, PIT
TPaHCHIOPTHOH CeTH
BoslokHaMu. KowmrmeHcartoper  mucniepcun ¢ FBG-pemrerkamu.
BripasuuBarone GFF-¢uibTpsl.
Opouessie ycwmurenun (EDFA): ¢usudeckue OCHOBBI, MPUHIIHIT
JIEHCTBUSA, KOOPPHUIUEHT NEPEKPHITHS, CEUYCHHS PACCESTHUS, CIICKTPHI
2. |OnTuyeckue ycwnutean |ycmwieHus. O(QQEKTUBHOCTh YCWICHHS H Hakadkd. lloporoBas 1P PTI
MOIITHOCTh Hakadku. Tumbl 3pOWEBBIX BOJOKOH. HeHachIeHHBIN i
YCHIINTENb - MOZEIh. HachImeHHBIH YCUITNTEIh - MOJIEIb.
OnTryeckne — mepemaTdyukd  (crenu@UKamus — MepeJaTdiKoB,
TEIEeKOMMYHHUKAIIMOHHEIE Ja3epsl 3NIEeKTPoabCOpOIIMOHHEIE
IIpoexTupoBanue M ! PEL, P poIL
. Moaymsatopel, MZMS), doTonpueMHHUKH Is1 HEKOTEPEHTHBIX CUCTEM
3. |TpaHCIOPTHBIX ceTeit JIP, PI1
(Haano) (anementsr, BER, Q-dakrop, OSNR). KorepeHTHOE IeTEKTHPOBAaHHE.
Pacuer ontnueckux mymoB B DWDM-cucremax (HEKOrepeHTHBIX,
KOTepEHTHBIX.)
4. |TIpoexTupoBanue JIOKYMEHTBI, BXOASIINE B COCTaB YTBEPKIACMOM YaCTH M OCHOBHBIX PIT




TPaHCIIOPTHBIX ceTel KOMIUIEKTOB pabounx dyeprexedl (OOmMe cXeMbl — OpraHu3aluy,
(moxymeHTAaIIHN) CHUTyallMOHHBIE Tpacchl. Paboume ueprexkxm Tpacchl. Yeprexu
HEePEeXOOB Yepe3 HCKYCCTBEHHBIE COOPYXEHHS H eCTECTBEHHBIC
npernsaTcTBrs.) O01as MeToIuKa MPOBEACHUS H3BICKATEIECKUX PadoT
IUISL TIPOSKTHPOBAHUS

BOJIC (3rams! 1 cocTaB H3BICKATENBCKUX PAOOT IS IIPOSKTHPOBAHUS
BOJIC B rpynre. KamepansHoe TpaccupoBanme. Bribop Tpaccsl Ha
MeCTHOCTH. BBIOOp MecT mnepexoloB yepe3 BOIHBIC Nperpanbl U
MCKYCCTBEHHBIE COOPYKEHHSI.)

3ammra nabopatopHoii pabotrhel (JIP), BBIIOJIHEHHE MPAKTUYECKUX 3aJlaHU Ha CaMUX
3aHATHSIX TI0J1 pyKOBOACTBOM npenonasarens (113).

2.3.3 JIaGopaTopHbIe 3aHATHS.

Haumenosanue dopMa TeKy1ero
No HaunmenoBanue 1a00paTopHBIX padoOT p yi
paszena KOHTPOJIS
1 2 3 4
1 KomnoHeHTsI TEeXHUYECKUH OTUET
" |TpaHCTIOpTHOH ceTn OCHOBBI MOJIETUPOBAHUS B IEMO BEPCHU CPEIIBI FFEFRY n N0 1abOPATOPHBIM
2 Onruyeckue HCCIIeIOBAaHNE XapaKTEPUCTUKH 3JIEMEHTOB ceteit WDM paboTam
" |ycunuTenu
TEXHUYECKUN OTUET
MonenupoBanue 8-kaHansHOH DWDM cucremsl 0 J1ab0paTOPHBIM
[Ipoextuposanue paboTtam
3. |TpaHCTIOPTHBIX ceTei . TEXHUIECKUH OTUET
CpaBHUTENBHBIH aHan3 3(P(EKTUBHOCTH HCIOJIB30BAHUS
(ravaio) 110 J1a00paTOPHBIM
COBPEMEHHBIX (JOPMATOB MOIYJISIINN B ONTHIECKUX CHCTEMAX
paboTtam
CBSI3M.
TEXHUYECKUN OTUET
VYupasneune DWDM-|/lucraHInOHHOE yNpaBiIeHHE W KOHTPOJb O0OpYJOBaHHMS
4. o 1a0OpaTOPHBIM
CEeTSIMU CBSI3U DWDM-cetu cBsi3u
paboTtam

IIpy wn3ydyeHUM JUCHMIUIMHBI MOTYT TPHUMEHATCS HEKOTOpble AacleKTbl MOJAEIH
«epeBEPHYTOr0 OOYUEHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEPEeBEPHYTOrO Kiacca: AWCTAaHIMOHHbIE OOpa3oBaTENIbHBIE
TEXHOJIOTUH (3JIEKTPOHHOE 00y4deHHe) B (opMe CMEIIaHHOIo OOy4eHHMs, OCHOBAaHHOIO Ha
COYETaHUU OYHOro OOyueHHsI M OOYy4eHHUS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOUYAOIINMHU
HEKOTOphIE acleKThl B (hopMare TUCTAaHIIMOHHOro oOydeHus B coorBerctBuu ¢ ®I'OC BO. B
YCIIOBUSAX Pa3BUTHUS AJIEKTPOHHOW MH(POPMALMOHHO-00pa30BaTENIbHON Cpeibl By3a B KauecTBe
yrpaBiieHus: 00yuyeHrueM BbiOpaHa ruiatrgopma Moodle, onHako, COBMECTHO ¢ HEH ISl CO3/JaHuUs
U MyOJMKalMM KOHTEHTAa U y4eOHBIX OOBEKTOB MCIIOJB3YIOTCA: CIIy:KOa BHIEO TPAHCIALMH U
WHCTPYMEHT JUII KOMMYHUKAITMH U 00paTHOM CBSI3H.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
CornacHo yuyeOHOMY IUIaHY KypcoBble paOOThI (IIPOEKTHI) MO JAHHOM TUCHMIUIMHE He
IIPELYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOYJI10)

No Bux CPC [TepeueHp y4eOHO-METOIUUECKOTO 06ecneq?mm JICLUITIMHBI 10
BBITIOJTHEHHUIO CAMOCTOSITENIbHON PabOTHI

1 |IIpopaboTka yueOHOTO 1. Meroandyeckue yKa3zaHUS TI0 OPraHU3alMU CAMOCTOSITETLHOW pPaboTHI

(TeopeTmuecKoro CTYAEHTOB, yTBEPKACHHBIE Kadeapoil ONTOAIEKTPOHUKH, IPOTOKOT Ne 6
MaTepHasa), HOAr0TOBKa K ot «01» mapra 2017r.

TeKyIei u npoMexxyrouHoit (2. Moparumos, P. 3. IIpoeKTHpOBaHHWE COBPEMEHHBIX ONTHYCCKUX

aTTecTanuy (3a4€Ty, TeCTaM M|  TpaHCHOPTHHIX cereit cBs3u / P. 3. Ub6parumos, B. I'. ®oknn. — CaHKT-

BOIIPOCAM) IletepOypr : Jlamp, 2023. — 112 ¢. — ISBN 978-5-507-45199-9. —

Texkcr : anekTpoHHbIi // JlaHb : 21eKTpOHHO-OMOIMOTEYHAsI cUCTeMa. —




URL: https://e.lanbook.com/book/292871 (marta obpamenus: 09.04.2023).
— PexxuM goctyna: 11 aBTOpU3. N0JIb30BATEIEH.

3. ®oxun, B. I'. ['nOkue ontudeckne cety : yaeOHOe mocodne 1ist By30B / B.
I'. ®oxun, P. 3. UbparumoB. — 2-e m3n., crep. — Cankr-IletepOypr :
Jlamp, 2022. — 252 c. — ISBN 978-5-8114-9157-5. — Texkct
aneKTpoHHEIH // JlaHb : 3yekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/187713 (mara obpamenus: 09.04.2023). —
PexxuM foctyna: uis aBTOpU3. MOJIb30BaTENeH.

3 |lloaroroBka K BbIMOMHEHUIO (4. Meroauyeckue ykasaHUsl [0 OPraHM3alMd CaMOCTOSTENBHOH paboThI

71a00paTOPHBIX PadoOT. CTYJICHTOB, YTBEP)KACHHbIE Kadeapoi ONTOAJIEKTPOHHUKH, IIPOTOKOI No 6

OdopmiieHHE TEXHIYECKOTO ot «01» maprta 2017r.

oT4éTa 1o J1abopaToOpHHIM UbparumoB, P. 3. IIpoekTupoBaHHE€ COBPEMEHHBIX ONTHYECKHX

paboTtam. TPAaHCHOPTHBIX ceTei csizu / P. 3. Uoparumos, B. I'. ®okun. — CaHKT-
[etepOypr : Jlanmp, 2023. — 112 ¢. — ISBN 978-5-507-45199-9. —
TexkcT : snexkTpoHHEIH // JlaHb : 31eKTpOHHO-OMOMHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/292871 (mata obpamenms: 09.04.2023).
— PexxuM moctyna: Ui aBTOpH3. MOJIB30BATENICH.

®oxkuH, B. I'. 'ndkue ontudeckue ceTu : yueOHOe ocodue st By3oB / B. I

®oxkuH, P. 3. UbparmmoB. — 2-e m31., crep. — Cankr-IletepOypr : Jlanb,

2022. — 252 ¢. — ISBN 978-5-8114-9157-5. — TekcT : 3neKTpoHHbIH //

JlaHb : 31eKTpOHHO-0MONMHMOTeYHas cuctema. — URL:

https://e.lanbook.com/book/187713 (nata obpamenus: 09.04.2023). —

PexxuM foctyna: s aBTOpU3. MOJIb30BaTENEH.

o

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00y4YaroIUXCs W3
YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBbS U BOCHPUATHS HH)OPMAITHH:

JUist JIa1L ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist AL ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTATEJIbHOTO amnmapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTa
o0ydJaronuxcs.

3. OOpa3oBaTesibHbIEe TEXHOJOTMHU, NMPUMEHsieMble MPH OCBOCHMH TUCHUILINHBI
(Momy.Jist)

[Tpu M3yd4eHUn AUCUUIUIMHBI POBOJSATCS CIEAYIONINE BUIBI YUYEOHBIX 3aHATUN U PabOT:
MPAKTUYECKHUE 3aHATHS, JOMAIHUE 3aJIaHus, 3alluTa JIA0OPATOPHBIX PadOT, KOHCYJIbTAIIUU C
mpernojaBaTesieM, cCaMOCTOsITeNlbHAsE paboTa CTYACHTOB (M3Y4Y€HHE TEOPETUYECKOro MaTepHaa,
MOJITOTOBKA K MIPAKTHYCCKUMH 3aHATHSIM, TIOJITOTOBKA K JIAOOPATOPHBIM 3aHITHSIM, BBIITOJIHCHUE
JIOMAIITHUX 3a/IaHUH, TOATOTOBKA 3a4eTy U DK3aMEHY).

Jliss mpoBeJiCHWS YacTH TPAKTHYSCKUX 3aHATHH HCIIOJB3YIOTCS MYJIbTUMEIHIHBIC
CpEeICTBA BOCIIPOU3BEICHUSI aKTUBHOTO COAEPKIUMOT0, MTO3BOJISIFOIIETO CTYACHTY BOCIIPHHUMATD
OCOOCHHOCTH M3y4aeMOUW JHUCIUIUIMHBI, WIPAIOIIHE PEIIAoNIyI0 pPOJdb B TOHHMAaHUU U
BOCTIPUSATHHU C BO3MOXKHOCTBIO TYT K€ MOBTOPEHUEM HAKAIIJIUBAThH OMBIT JUISI CAMOCTOSITEILHOTO
pa3BUTHSA, a TaK ke B (OPMUPOBAHUU NPO(ECCHOHATBHBIX KoMreTeHIui. CTyIeHTy B peKuMe
CaMOCTOSITENILHON paboThl PEKOMEHYeTCsl H3yU4eHUE KOPOTKOMETPaKHBIX BUACO(DPArMEHTHI IO
M3y4aeMbIM BOIIPOCAaM, OMTUCAHUS 110 paboTe 000pyAOBaHUS M €ro MPOrPaMMHOTO 0OCCTICUCHHUS
Ha caiiTax MPOU3BOAUTENECH 000pyIOBAaHUS UCTIOIB3YEMOTO Ha 3aHATHUAX, & TAKIKE MPAKTUKOBATH



U3yuyeHHbIE Ha J1a0OpaTOpHBIX pabdoTax NpUEMBI KOH(PUTYpHpPOBAaHUS OOOPYHAOBAaHUS U
aJIMAHUCTPUPOBAHUSA CETEN U 10JIeNIbIBATh JOMAILIHUE 3a/1aHus 110 JJabopaTopHbIM padoTam. [Ipu
IIPOBEJCHUM TPAKTUYECKUX 3aHATUH MOTYT NIPUMEHATHCS JOINOJIHUTEIbHBIE CIIPABOYHBIE
MmatepHaibl. Ha HEKOTOPBIX MPAaKTUYECKUX U J1a00PaTOPHBIX 3aHATUAX CUCTEMAaTUYECKU yueOHas
rpynmna JeJUTCcs Ha MOArpynisl o 2-3 yenoBeka. Kax 1ol moarpymnmne BoIIAtOTCS CBOU UCXOIHBIX
JJaHHbIE K paccMaTpUBAaEMbIM Ha 3aHATUM 3ajadyaM M Ha3HA4yaeTcs PyKOBOAMUTENb TPYMIbI s
IIPUHATHUSA PELICHU ITIOMCKA HEUCIIPABHOCTEM U €€ ycTpaHeHus. [Ipyu BOSHUKHOBEHUU TPYIHOCTEN
IpenojiaBaTesb IOMOraeT rpylmnaM B JOCTH)KEHHUU IOJOXHUTEIbHOIO pesyibTata. B xone
NPOBEPKH TMPOMEKYTOUHBIX PE3YJIbTATOB, MOMCKA W HCIPABICHHUS OIIMOOK, OCYIIECTBIISACTCS
UHTEPaKTUBHOE B3aUMOJECHCTBUE BCEX YUACTHUKOB 3aHATHS.

[Ipu npoBeneHun nabOPATOPHBIX pPAOOT KaXKIBIA CTYACHT BBIOJHSACT 3a/laHHE
uHAnBUAYyalbHO. [IpernonaBaresib KOHTPOIUPYET XOJ BBIIOJHEHHs pabOThl KaXJI0ro CTyJEHTA,
OpOBEpS€T  MPAaBWIBHOCTh  HACTPOWKH  OOOpyJOBaHMS M COOpaHHOIO  Makera
TEJIEKOMMYHHUKAIIMOHHON ceTu. IlpenonaBaTens yTO4HssE X0J paOOThbI, €CIU CTYJEHT 4YTO-TO
BBITOJIHAET HE IPaBWIbHO, YKa3bIBa€T Ha OLIMOKY, OOBSACHSET U IOMOTAET MPEO0JI0JIETh CI0KHbIE
MOMEHTBI; HPOBEpPsET JIOCTOBEPHOCTh IOJYYEHHBIX pe3ynbraToB. Ilocie BbINOIHEHUA
nabopaTtopHOil pabOThl CTYAEHT 3allluMiiaeT €€ OTBeYass Ha TEOPETUUYECKUE KOHTPOJbHBIE U
JIOTIOJIHUTEIbHBIE BONPOCHL. JlabopaTopHble pabOThl BHIIOIHIAIOTCSA HA MEPEIOBOM 00ecreyeHUH
paboTHI TII00AIBHBIX CETEH CBS3H.

[To u3yyaemoil AUCHUIUIMHE CTYIEHTaM MPEJIO0CTABISAETCS BO3MOXKHOCTb I10JIb30BAThCS
y4eOHO-METOIMYECKUMHU MaTepuajaMl U PEKOMEHJALUSMM pPa3MEIIEHHbIMU B 3JEKTPOHHOU
uH(pOpMaIMOHHO-00pa3zoBarTebHON cpene MoaynbHoro Junamuyeckoro OOyuenus Ky6I'V, a
TaK ’kK€ B PEMO3UTOPHUSIX ITPOU3BOAUTENEH HCIIOIB3YEMOTO B 00yUYEeHUHN 000pyIOBaHHS.

Koncynbranuu npoBoasTcs pa3 B 1B€ HEAEIH AJs Pa3bsiCHEHUs MPOOIEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3Y4YE€HUHU BONPOCOB U3Y4aeMOM JUCLHUIIINHBIL.

Takum 00pazoM, OCHOBHBIMH 00pa30BaTeJbHbIMM TEXHOJIOTHUSIMHU, MCIO/Ib3yeMbIMH B
y4eOHOM mnpoiecce sIBJISIIOTCA: 00CYKICHUE CIOXKHBIX U AUCKYCCUOHHBIX BOIIPOCOB U MPOOIIEM C
pa3dbopoM HTHX BONPOCOB Ha MPAKTHUYECKUX 3aHATHSX; Ja0OpaTopHble 3aHATHS — paboTa
CTYJEHTOB B MaJbIX IpylIax B peKUMax B3aUMOJAEHCTBHUS «IIPEoIaBaTelb — CTYIEHT», «CTYJIEHT
— TpenojaBaTeb», «CTYOEHT — CTyAeHT». Ilpu mnpoBeneHMHM NpPaKTUYECKUX U J1aOOpaTOPHBIX
y4eOHBIX 3aHATHH NPEAyCMOTPEHO pa3BUTHE Yy OOYYAIOLIMXCS HAaBBIKOB KOMAaHIHOW paboThI,
MEKITMYHOCTHON KOMMYHUKAIVH, TPUHATHS PELICHUN U TMJEPCKUX KaueCTB.

Jlng nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBSI NPEAYCMOTpPEHA OpTraHU3alMs
KOHCYNIbTAI[MHl C HCIOIb30BAHUEM DIICKTPOHHOM IMOYTHI WIIM CHUCTeMbI Moao0HOi Microsoft
Teams.

[Ipy wu3yyeHUM AMCUMIUIMHBI MOTYT TIPUMEHATCS HEKOTOpBIE AaCHEKThl MOJEIH
«IepEeBEPHYTOrO0 OOYYEHHUS» B PEXKUME JUCKYCCHOHHO-OPUEHTHUPOBAHHOIO IEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEpPEeBEPHYTOrO Kiacca: JAUCTAaHIMOHHBIE 00pa3zoBaTeIbHbIE
TEXHOJIOTUH (DJEKTpOHHOE O0ydeHue) B (GopMe CMEUIaHHOro OO0Yy4YeHHs, OCHOBAaHHOIO Ha
COYETaHUM OYHOro OOyueHHs M OOY4eHHUS KOMIBbIOTEPHBIMH CpEACTBAMH, BKIIOYAIOIINMHU
HEKOTOphIE acleKThl B (hopMare NUCTAaHIIMOHHOro o0yueHus B coorBeTcTBuM ¢ ®PI'OC BO. B
YCIIOBUSAX Pa3BUTHS AJEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTENbHON Cpebl By3a B KauecTBe
yrIpaBieHus: o0yuyeHrneM BbiOpaHa ruiatrgopma Moodle, omHako, COBMECTHO € HEH ISl CO3JaHuUs
U MyOJMKalMM KOHTEHTAa M Y4eOHBIX OOBEKTOB MCIIONB3YIOTCA: CIy:KOa BHIEO TPAHCISALMH U
MHCTPYMEHT ISl KOMMYHHUKALMU U OOpaTHOM CBSI3U.

4. OueHoYHbIe CPeACTBA AJS TeKYLIero KOHTPOJIS yCleBaeMOCTH M MPOMeKYTOYHOM
arrecTauuu

OrneHouHBIE CpelCcTBa MpEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI O0y4arouuxcs, OCBOMBIIMX Hporpammy y4deOHOH aucuuIiuHbl «OnTtuyeckue
U(PPOBBIE TETCKOMMYHUKALIMOHHBIE CUCTEMBDY.



OneHouHble CpEACTBAa BKJIKOYAET KOHTPOJIbBHBIE MaTepuanbl JUIsl IHPOBEACHUS TeKyLIero
KOHTPOJIsl B (hOpMe BBHITIOIHEHHUS JTA00OPATOPHBIX pabOT MPOMEKYTOUYHOM aTTecTaluu B popme
pacueTHO-rpau4YecKkoi paboThl Ha 3a4E€T BO BTOPOM CEMECTPE;

CTpyKTypa OlleHOYHBIX CPEICTB ISl TEKYIIel M MPOMEeKYTOYHOI aTTecTalnu

KOZL 1 HAMMCHOBAHUC

HaumMeHnoBaHue o11eHOYHOTO CpCACTBa

3JIEMEHTHYIO 0a3y BOJIOKOHHOOITH
YECKHUX CHCTEM CBSI3H; IPHHIIHII
JICHCTBUSL M3y4YaeMbIX YCTPOMCTB;
METOJIBI M CTIOCOOBI IPOESKTUPOBAHUS
BOJIOKOHHOOTITHYECKHX CETEH.
YMeTh TeOpeTHYECKH U MPAKTHUECKU
HCTIONIb30BaTh TEXHUYECKHE CPEACTBA
MH()OKOMMYHHK allMii; TPOEKTUPOBATH
CETHU BOJIOKOHHO OIITHYECKOH CBS3U
paccuuThIBaTh, HCCIEI0BATh U
9KCIUTyaTHPOBATh COBPEMEHHYIO
3JIEMEHTHYIO 0a3y ycTpoicTB
MH()OKOMMYHHKAITIH

BJIaleTh HABBIKAMH PabOTHI C
BOJIOKOHHOOTITHYEC KUM
000pyIOBaHUEM; METOJIAMH 1
pueMaMH, HEOOXOIMMBIMH ISt
Ka4eCTBEHHOH 3KCIITyaTaluu
MHPOKOMMYHHK allTHOHHOTO
000pyIOBaHUS METOJAMH U
preMaMHu pa3paboTKH,
MIPOEKTUPOBAHUS U UCTIOIB30BAHUS
3JIEMEHTHOM 0a3bl JJIs TOCTPOCHUS
MH()OKOMMYHHKAIIHOHHBIX CUCTEM;
HaBBIKAMHU IPAKTHYECKOTO
UCCIIEI0BaHUS

Ne MHAUKATOpa Pesyneratel 00ydeHus IIpomesxyTouHas
/m | (B COOTBETCTBHUH C TI. (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb aTTecTanus
1.4)
ITK-6 Criocoben 3HATh IPUHIUIIBI TOCTPOCHUS, JlabopaTopHbie Texuugeckoe
IJIAHUPOBAHUIO MexayHapoassie pekomernaruu ITU, | pabotsr Nel 3a7aHue
ONTHMU3AIHHN U TEXHHYECKNE XapaKTEPUCTHKA JlabopaTtopHbie pacdeTHo-
Pa3BUTHIO CE€TEH CBSI3M | ONTUYECKUX CUCTEM U CETEH CBS3H; paboTer Ne2 rpaduIecKoi
(hYHKIIMOHATIBHBIC HA3HAYCHHS JlabopaTopHsbie paboThI (poeKTa)
n3y4aeMbIX IPHOOPOB, X MPUHLIUIT paboTsr Ne3 «IIpoexTupoBanue
JIEUCTBUS; JlabopaTopHbie ONTUYECKOHI
MIPOM3BOJICTBEHHOTEXHUYECKYIO 6a3y pabotsr Ned TPaHCIIOPTHOMU
TCXHUYCCKUX CPCACTB CCTH CBA3U» I10
MH()OKOMMYHHKAIMI 3HATH BapHaHTaM

TunoBbie KOHTPOJIbHBIC 32JaHUSI MU HHbIE MaTePHAJIbl, HCOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YOIIHMX ITAIbI
(opMupoBaHUs KOMIIETEHIIHII B Ipolecce 0CBOCHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

JlaGopaTopHbie padoThI

JlaGoparopHoii paora Nel. OCHOBBI MOJIETMPOBAHHMS B IEMO BEPCHHU CPeIbl Y7 R4 U
HCCIIEIOBAHUE XapPAKTEPUCTUKH 3JIEMEHTOB cerei WDM.

OcHOBBI paboTHI B cpefie Y7245, UccenoBanne XapakTEPUCTHK MOJIEIIEH IepeIaTurKa

u MMpUCMHHUKA u

HaCTpOMKa KOMIIOHEHTOB.

Hccnenosanue

XapaKTEPUCTHK




MYJIbTUIIIIEKCOPA/ IEMYIIbTUIIIIEKCOPA. Hccnenosanue XapaKTEpUCTHK 0JIHOMOJIOBOI'O
ONTUYECKOT0 BOJIOKHA. McciieoBaHue XapakTepUCTHK 3pOUEBOr0 YCUIIUTEI.

JIisi 3aKperyieHHsi TEOPETHYECKHX HABBIKOB, B cpeie JLF-R4ZE co30aTh MPOCKTHI,
MOBTOPSIOLINE TPUMEPHI, ONUCAHHBIE paHee U TMPOBEPUTh HX pabOTy C TOMOUIBIO
U3MepHUTENbHOr0 000opynoBanus. Ha ocHOBe 03HaKOMIICHHS C TPUMEPAMHU ITPOSKTOB U OITUCAHHEM
ckpunta BoJiokHa craHgapra G.652.A u G.655.A co3mate B cpeie MaTeMaTU4ecKoro
MozenupoBanus Mathcad ckpunT ¢ xapakrepuctukamu komieHcupyromiero DCF BonokHa.

JlaGopaTtopHoii padora Ne2 MozaenupoBanue 8-kananbnoit DWDM cucremsl.

B cpene onruueckoro momenupoBanus YR 40 cMoaenuposarh 16 kanansayro DWDM
cucteMy ¢ 4yacToTHeIM IutaHoM 100 ITu pamunoi 250 KM € IpakTUYECKMM PAacyeTOM
KOMITCHCHPYIOIIETO BOJIOKHA M 3aryxaHus B cucreMe. Koaddumument ourossix ommook (BER)
HE JIOJ>KEH IIPEBBIIATH 1010

Jla6opaTopHoii pa6ora Ne3. CpaBHuTEeNbHBIN aHaNU3 3 (HEKTUBHOCTH HCIIOIH30BAHUS
COBPEMEHHBIX (HOPMATOB MOIYJISIIUU B ONTHICCKIX CUCTEMAX CBSI3H.

KoHnTtposnbnble 3aanus is 1abopatopHoit padora Ne3:

Jliis 3aKperuIeHnsT TEOPETUYCCKMX HaBBIKOB B cpeae OptiPerformer oTkpbITh U ipoBecTH
KOMIWISILIUIO TPOEKTOB, SMYIUPYIOLIUX Nepeaady qaHHbIx ¢ momoisio DP-QPSK u DP-16QAM
dbopMaTOB MOAYISIMH MPU COOTHOIICHUN «CUTHAI-IITYM» B ONTHYECKOM KaHaje CBSA3M OT 8 10
24 nb u cxopoctu nepeaaun ganHbx ot 20 1o 100 I'6ut/c. IlepeximtoueHne Mex Ty HTEpalUsIMU
MPOEKTa MIPOU3BOTUTH C IOMOIIBIO CTPEJIOYHBIX KHOIOK B MHTEpdEiice MPorpaMMEl.

C momoInkio ycraHoBIeHHbIX Bu3yanusatopos (Oscilloscope Visualizer) mposectu 0630p
OCHMJUIOTPaMM, HILTIOCTPUPYIOIIUX aMIUTUTYAHOE U (a30BO€ KOAMPOBAHUE B PA3IMUHBIX MECTaX
TPaHCIIOHIEPOB.

OIleHUTh CUTHAIBHBIC CO3BE3IUS, IMOJYYCHHBIE B Pe3yJbTaTe KaKIOW KOMIWIISIIHA
npoekra (Signal Constellation Visualizer).

[IpoBecTu cOOp YKCICHHBIX PE3yNbTATOB Mepeaaun JaHHBIX (BKIaaka Report) ams oboux
dbopmMaToB MOIYISAIHHA, 0CO00€ BHUMAaHNE OOPAaTUTh CKOPOCTH TIepeIadn TaHHBIX, COOTHOIICHNE
«curHaI-IyM» U Q-daxrop. C momomrso Q-daxropa oreHUTH K03 HUITMEHT OUTOBBIX
ommnbok (hopmyna 2, tabnuna 3). [Iponenarts JaHHYIO OMEpaIi0 HA HECKOJIBKUX CKOPOCTAX
nepesayy JaHHBIX MPU PA3IIUIHBIX COOTHOIICHUSX «CUTHAT-IIIYM.

Ha ocHOBe TMONY4eHHBIX pe3ylbTaTOB CHeNaTh BBIBOABI 00 dddexTuBHOCTH

UCIOJIb30BaHUsl 000MX (hOpMaTOB MOAYJISINH.

P CKOMCHAYyCMas JINTCpaTypa 1JIs MIPOBCACHUA J'Ia60paTOpHLIX pa60T

1. Ye% %% Tutorials — Vol 1., Vol 2. — Ottawa: Optiwave. 2013. — 488 c. (Engl).

2. Jlucteun B. H. DWDM cucremsr / B. H. Jlucteun, B. H. Tpemmkos. — M.:
TEXHOC®EPA, 2015. — 296 c.

3. 10 Gh/s EA Modulator with GPO RF Connector EML10ZCA Tutorials — Rev 2.0. — San Jose:
Bookham. 2007. — 8 c. (Engl).



4. 40 Gbps NRZ / RZ Medium Output Voltage Driver Module DR-DG-40-MO-BB Tutorials —
V1. - Saint-Germain-en-Laye: Photoline Technologies. 2009. — 6 c. (Engl).

5. MX-LN series 1550 nm band Intensity Modulators MX-LN-10 Tutorials — Saint-Germain-en-
Laye: IXBLUE. 2015. 6 c. (Engl).

6. ITU-T G.652 (11/2009). Characteristics of a single-mode optical fibre and cable. — Geneva.:
ITU-T. 2010. — 14 c. (Engl).

7. 5%%, main function of program // Electronic Libraries (Engl) 2011. - URL:
http://optiwave.com/category/products/system-and-amplifier-design/optisystem.html  [January
2011].

JladoparopHoii padora Ned. Ynpasinenne DWDM-cetsamu cBsizu.

Ha crenme coOupaercs derblpexkaHaabHas DWDM ¢ ynameHHBIM TMOAKITIOUYEHHEM K
MEPEeKIIIoYaTeNsiIM ~ PE3EPBUPOBAHUS W HMHOMY oOOOpyaoBaHuio. Mojenupyercs MeCTo
MOBPEXKACHUS M MECTO OTKa3za. YJalleHHbIM YIpPaBlIEHHEM HEOOXOJUMO CIPABUTHCA C
npoOsieMoii. [ToBpexkIeHusT U OTKa3bl Pa3HOOOPA3HbBIE U MPETyCMOTPEHBI B PA3IMYHBIX MECTaX U
000py/IOBaHUU CUCTEMBI CBS3M, MpEINojiaBaTelb aKTUBUPYET HEe Oosee BYX HEUCIIpaBHOCTEH
OJIHOBPEMEHHO.

Texnnueckoe 3aaHNe pacueTHO-Tpaduyeckoi padoThl (MMPoeKTa)
«IIpoekTHpOBaHHE ONITHYECKON TPAHCIIOPTHOM CETH CBA3M»

1. Pa3paGoraTh y4aCcTOK ONTHYECKO TPAHCIIOPTHOM CeTH CBA3M MEX]y MyHKTamu A, b,
B, TI'... (MarucrtpanbHas WIM pEruOHaNbHAas CE€Thb), BBIOpPATh CTPYKTYpY CETU C Y4YETOM
BO3MOXKHOCTH 3allMThl MH(opManuu. BpiOpaTh ontuyeckuil kalenb, CUCTEMbl HepeAayd U
o0opynoBanue. PaccuntaTh yyacTku nepejauu — CEKIMH pereHepanyy, MyJbTUIIIIEKCUPOBaHUS
(OTHOHIGHI/IG CHUIHaJl IIyM B CaAMBIX MPOTAKCHHBIX ONITUYCCKUX KaHanax).

Pa3paborarh cxemy opranusanuu ceTH CBS3H.
Pa3paboTtaTh cxeMy CUHXpOHM3allU1 CETH.
OpranuzoBaTh KaHail yIpaBiIeHUs] TPAHCIOPTHON CEThIO.

[TpuBecTu cnenudukanuo 000pyI0BaHUA Ha y3/1aX CBSA3H, yKa3aTh EepeyeHb
M3MEpUTENIbHBIX TpUOOpoB. PaccunTarh BeNMMUMHY NOTPEOIECHUS SJIEKTPOIHEPTUU CAMOT0
3arpy’eHHoro y3na. CoctaBuTh cxeMy NpoxokaeHus uenei B JIALL

2. HanpapjeHust nepegaun u MHGOPMAIIMOHHAS HATPY3KA.

NeNe | HampaBaenus HUndopmanuonnasi Harpy3ka

n/n neperatn  |STM-16 |STM-64 1GE | 10 GE | 100 GE|400 GE| OTU2 | OTU4
1 A-b

2 A-B

Haumenosanue Y3JIOBBIX ITI€HTPOB:

A , b , B al

3. PacnpenesieHue onTuyecKux BOJI0OKOH G.652/G.655 npu o01eii eMKOCTH ONTHYECKOT0 Kadest
He MeHee 24 BOJIOKOH.



Yuciio Bo10koH 0 TUNaM B (%) 0T 00111ero yncia
NeNe
Hanpagaenune MeCTHbIe IS apyrue
n/n OCHOBHBIC | pe3epBHBIE
ceTH apeHabl eJIn
Ha Bcex yuacTkax 25/10 10/10 20/0 10/5 10/0

4, I[OHOJ'[HI/ITCJILHLIG YKazaHus

4.1.  Pexomenpayemsbie npousBoautein DWDM-o6opynoBanus: Huawei, Nokia, ECI, Ekinops,
PacketLight, T8, IPG Photonics, Cynepren u ap.

4.2.  TlogkiroueHHe K UCTOYHUKY cuHXpocurHaia B3I" opranuzoBaTh B MyHKTE A.
4.3.  V3en ynpaBieHUs CEThIO HAXOJIUTCS B MIyHKTE A.
4.4.  Ha yuactkax HeT umerorcs JIDII u anekrpodunimpoBaHHbIE JKeJIe3HbIC JOPOTH.

45, Ha ydacTkax HET NpOJIOKEHBI oNTHYecKHe Kabenu ¢ BojokHamu Tuna G.652, G.655
CBOOOJHBIX BOJIOKOH HET.

4.6. Ha yuacTkax HeT Haxozastcs B skcruryatanuu [IPPJI. CBoOOAHBIX CTBOJIOB HET.

4.7.  ¥Y3en mist pa3pabOTKU CXEMBI TPOXOXKICHHS ONITUYECKUX M AIEKTpHUecKuX neneit B JIALL
A.

5. PexoMeHnayemasi TUTEPATYypa JJsl pacyeTHO-TpadgpuyecKkoro 3aganus
5.1. @oxkun, B. I'. Tubkue ontuyeckue ceT: yueOHOe mocoOue /s By30B /
B. I'. ®okun, P. 3. U6parumon. — CII6. : Jlans, 2021. - 252 c.

52.  @okun B. I'. KorepentHsle onTuueckue cetu: yueOHoe nocobue. - CII6. : Jlans, 2021. -
440 c.

53.  @okun, B. I'. OnTnyeckue CUCTEMBI IT€peiayil U TPAaHCIIOPTHBIE CETH:
yaeOHoe mocodue. - M. : Dxo-Tpenns, 2008. — 288 c.

54.  @okun, B. I Onrtuueckue CHCTEMbI C TEPAOMTHBIMU M METAOUTHBIMH CKOPOCTSIMHU
nepeaaun: yueoHoe nocoodue ais By3oB / B. I.®okun, P. 3. U6parumos. - M. : ['opsuas nuHus -
Temexom, 2017. — 180 c.

[Tpumep 3agaHus Ha pacueTHO-TpaduyecKyro paboTy (IPOEKT) ONTUYECKOI TPaHCIIOPTHOM CeTH
1o BapuaHTty (oauH u3 10).

BapuaHT cooTBeTCTBYET mocnennei nudpe Homepa crynerdeckoro ommera— 0.

NeNe | HanpaBiaenust HNndopmanuonHasi HATpy3Ka
n/n neperaim  \STM- |STM- 1GE | 10 GE | 100 GE|400 GE| OTU2 | OTU4
16 64
1 A-b 21
2 A-B 4
3 AT 3
4 A-A 4
5 b-B 1
6 r-a 1 1 1

BapunaHT cOOTBETCTBYET nocieaHel undpe Homepa cTyaeH4Yeckoro buneta— 1.

‘ ‘ ‘ HUndopmanuonnasi Harpy3ka




BapuaHt| NeNe | Hanpasaenust | STM-16| STM-64| 1GE | 10 GE | 100 GE 400 OTU2 | OTU4
n/n nepegavuu GE
1 A-b 16 8 1 2 1 1
2 A-B 2 1 1
3 A-T 12 4 1
4 A-[ 2 2 1
5 b-B 6 7 1
6 r-a 2 2 1 1 1 1
COOTBETCTBYET NocieAHen umdpe Homepa cTyaeH4Yeckoro buneta— 2.
NeNe | HanpasJienust Nudopmannonnas Harpy3ka
n/n nepenatin STM-16|STM-64| 1GE | 10 GE | 100 GE |400 OTU2 | OTU4
GE
1 A-b 1 2 1 2
2 A-B 23 3 1 1 2
3 A-T 4 1 2
4 A-[ 33 3 1 1 2
5 b-B 5 4 1 2
6 r-o 14 3 1 1 2
BapwuaHT cooTBeTCTBYET NnocieaHen undpe Homepa cTyaeH4Yeckoro buneta— 3.
NeNe | HanpaBJiienust HNndopmanuonHass HAarpy3ka
n/n nepexatin STM-16 |STM-64| 1GE | 10 GE | 100 GE |400 OTU2 | OTU4
GE
1 A-b 4 1 9 1 2
2 A-B 4 1 9 1 1
3 AT 4 1 9 1 4
4 A-[ 4 1 9 1 6
5 b-B 4 1 9 1
6 r-a 4 1 9 1 2
BapwuaHT cooTBeTCTBYET NnocneaHen undpe Homepa cTyaeH4Yeckoro buneta— 4.
BapuanT NeNe | HanmpasJienns HNudopmannonnas Harpyska
n/n nepegavu STM-16|STM-64| 1GE | 10 GE | 100 GE |400 OTU2 | OTU4
GE
1 A-b
2 A-B
3 AT
4 A-[
5 b-B
6 r-a
COOTBETCTBYET Noc/ieAHen undpe Homepa cTyaeH4Yeckoro buneta— 5.
NeNe | HanpaBJienust HNndopmanuonnas Harpyska
n/n nepenatiu STM-16 |STM-64| 1GE | 10 GE | 100 GE |400 OTuU2 | OTU4
GE
1 A-b
2 A-B
3 A-T
4 A-[




5 B-B
6 r-a
BapwuaHT cooTBeTCTBYET NnocieaHen undpe Homepa cTyaeH4yeckoro buneta— 6.
NeNe| Hanpasaenus HUndopmanuonnasi Harpy3ka
n/m nepexavu STM- | STM- 1GE | 10 GE| 100 GE | 400 OTU2| OTU4
16 64 GE
1 A-b
2 A-B
3 A-T
4 A-0
5 b-B
6 r-a
BapuaHT cooTBeTCTBYET NocaegHel undpe Homepa CTyaeH4Yeckoro bunera.
NeNe | HanpaBJjienust HNndopmauuonnas Harpy3ka
n/n epenatn STM-16 |STM-64| 1GE | 10 GE | 100 GE (400 OTU2 | OTU4
GE
1 A-b
2 A-B
3 A-T
4 A-LL
5 b-B
6 r-n
BapwuaHT cooTBeTCTBYET NnocneaHen undpe Homepa cTyaeH4Yeckoro bunera.
NeNe | HanpaBJjienust HNudopmanuonnas Harpy3ka
n/n neperavn STM-16 | STM-64 | 1GE 100 GE |400 OTuU2 | OTU4
10 GE GE
1 A-b
2 A-B
3 A-T
4 A-LL
5 B-B
6 r-a
BapwuaHT cooTBeTCTBYET NnocieaHen undpe Homepa cTyaeHyeckoro buneta nuam napons — 9.
NeNe | Hanmpasiienust HNudopmannonnas Harpy3ka
n/n nepenatun STM-16 |STM-64 | 1GE |10 GE | 100 GE (400 OTU2 | OTU4
GE
1 A-b
2 A-B
3 A-T
4 A-A,
5 B-B
6 r-n

MeTtoauyeckue ykazaHusi K pacueTHO-Tpadguueckoi padore




1. Heobxoaumo BBIOpaTh UCXOAHBIC TaHHBIE U3 TabauIl 3aaanus (1, 2) 1 3aHecTH uX
B Tabnmuiyy OnaHka 3aJaHUs HAa MPOCKTHYI pabory. [lis 3TOro WMCHoiib30BaTh HOMEP
CTYJEHYECKOT0 OMIeTa WJIK HOMep Taposist (MIOCIEIHSISI ¥ TPEAMOCIISAHSS IIUQPHI).

2. N3yunte ydeOHBIE MOCOOHMS W3 NMPUBEACHHOTO CIUCKA JHUTEPATyphl B OJlaHKe
3agaHus v paszaenst: 4, 9, 10 Hacrosimero yueOHoro nocobust. O0paTUTh BHUMaHUE HA TOAPOOHYIO
METOAMKY pPabOThl W MPHUMEPHl OTACIBHBIX pa3lesioB, KOTOpbIE MNPHUBEAEHBI B pasjenax
npuIokeHui 1, 2 1 B Ipyrux yueOHbIX TOCOOUSX.

O6paTI/ITB BHHMMAaHHE HAa METOJUKY paCuy€Ta XapaKTCPHUCTUK KOI'CPCHTHBIX OIITUYCCKUX KaHaJIOB,
KOTOpYHO HCO6XOI[I/IMO IIPUMCHHUTE B Kaﬁ(HOfI pa60Te, TaK KaK MarucCTpaJIbHbIC U PCTHUOHAJIBHBIC
TPAHCIIOPTHBIC CETHU CTPOATCA KaK C MPUMCHCHUCM KOTCPCHTHBIX OINTUYCCKHUX KAHAJIOB U
KOI'CpCHTHBIX CYIIEPKaHaI0B, TaK U KaHAJIOB C IIPAMBIM ACTCKTUPOBAHNCM.

3. BoImonHuTh ¥ 0pOpMHUTE pabOTy B IOJTHOM COOTBETCTBHH C 33/1aHUEM.

Kpurtepuu oneHuBanus pe3yibTaToB 00y4eHHUs
Kpurtepuu oneHuBanus mo 3avery:

«3a4TeH0» BBICTABISCTCS OOYYAIOIIMMCS BBIMOJIHUBIIMM —pacueTHO-TpaduuecKoe
3a/laHi€ IIPABUIBHO HA OLICHKY «OTIMYHO» UJIU JOIYCTUBILIMM HECYILECTBECHHBIEC IIOTPEIIHOCTH,
HO O0O0JIajalonMM HEOOXOAMMBIMH 3HAHUSMU U YMEHUSMU Ul UX YCTpPaHEHUs IpU
KOPPEKTUPOBKE CO CTOPOHBI IIPENOAABATEINISA, U B PE3YIbTATE MOJYYUBIIUM OLEHKH «XOPOLIO»
WU «yJIOBJIETBOPUTEIBHO» U CIABIIMX 3TO 3aJaHUE 10 HaYaJla WM B IEPBOM ITOJIOBUHE 3a4E€THON
HEJICIIH.

«He 3a4TeHoO» BHICTABIIIETCA O0y4arOUIEMyCsl MOJTYYHMBIIEMY IO 3a4€THOMY pacueTHO-
rpadpuueckoMy 3aJaHHIO OLIEHKY «HE YJIOBJIETBOPUTEIBHO» — T.€. OOHApyXHUBIIEMY
CYyILIECTBEHHbIE NMPOOEbl B 3HAHUAX OCHOBHOI'O MPOTrPaMMHOI0 MaTepuasa Mo JUCHUIUIMHE, U
JIOMYCTUBIIEMY HPUHIUNHATIbHbIE OUIMOKM B BBINOJHEHHM IMPEIyCMOTPEHHBIX MPOTrpaMMoOin
3alaHuil (OTCYTCTBUE 3HAHUM 3HAUMTEIBLHOW YacTH MPOrPaMMHOIO MaTepuana; HEMOHMMaHHE
OCHOBHOI'O COJEPKaHMUSI TEOPETHYECKOIr0 MAaTepHUala; HEYMEHUE NPHUMEHSTh TEOPETUUYECKUE
3HAHUS MPH PEIIEHUH TPAKTUYECKUX 3a/1a4; JOMYCTUBLIEMY NPUHIUITHAIBHbIE OUTHOKH.

OrneHouHble cpencTBa Ui HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI BRIOUPAIOTCS C YI€TOM MX WHAMBHUIYATBHBIX TICUXO()U3NIECKIX OCOOSHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEOCTABIISETCS JOTIOIHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTaTOB 00yUSHHsI MHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCSI UCTIONH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIWAOB TpOILEAypa OLCHMBAHUS pPE3YyJIbTaTOB OOYyYeHHs] IO JAUCUUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa orneHMBaHUsI PE3yIbTaTOB OO0Y4YEHHsS MHBAIUAOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOIYJIIO) MpeIycMaTpuBaeT IPeloCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAaHUYCHHUSM HX 3J0POBbSI U BOCHIPHUATHS
uH(popMauu:

Jnist a1 ¢ HapyIIEHUSIMH 3pEHHMSL:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIyig U1l ¢ HapyIICHUSMHU CiyXa:

— B Ie4aTHoi (opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst I ¢ HApYIICHUSIMH OTIOPHO-BUTATEILHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HH(POPMAIUOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. YueOHasi iuTeparypa

1. UGparumos, P. 3. [IpoekTupoBaHNEe COBPEMEHHBIX ONTHYECKUX TPAHCIIOPTHBIX CETE CBS3M /
P. 3. UGparumos, B. I'. ®okun. — Cankr-IlerepOypr : Jlans, 2023. — 112 ¢. — ISBN 978-5-
507-45199-9. — Texkcr : anexTpoHHbIH // JIaHb : 31eKTpoHHO-0MOMMOoTeyHast cuctema. — URL:
https://e.lanbook.com/book/292871. — Pexxum goctyma: 1jist aBTOPHU3. OJIb30BATEIICH.

2. IlpoexTupoBaHue U MOJECIHPOBAHUE CETEU CBs3U. JIaOOpaTOPHBIM MPAKTHKYM : ydeOHOE
nocobue / B. H. Tapaco, H. ®. baxapeBa, C. B. Manaxos, }0. A. YmakoB. — CaHKT-
[MerepOypr : Jlanb, 2022. — 240 c. — ISBN 978-5-8114-3298-1. — Tekcr : 35eKTpoHHbIi //
Jlanp : snmexTpoHHO-OMOMHoTeunas cucrema. — URL: https://e.lanbook.com/book/206036
(mata obpamenus: 03.09.2023). — Pesxxum moctyna: jisi aBTOPU3. TIOJIB30BATEIICH.

3. Poguna, O. B. BonokoHHO-oNTHYECKUE JTUHUM CBs3H : yueOHoe nmocobue / O. B. Poguna. —
Mockga : ['opsuas muaus-Tenekom, 2012, — 400 c. — ISBN 978-5-9912-0109-4. — Teker :
9JeKTpoHHBIM  //  Jlamb  :  3nmeKTpoHHO-OmMOnmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/5190 (mata obpamienus: 03.09.2023). — Pexum goctyma: st
aBTOPU3. MOJIb30BATENCH.

4. JlucteuH, B.H. DWDM-cucremsr / B.H. Tpemukos, B.H. JIuctBun. — Mocksa: TexHocdepa,
2021. 420 c.

5. ®okuH, B. I'. ['mOkue ontuueckue cetu : yueOHoe mocobue s By3oB / B. I'. ®oxkun, P. 3.
Nbparumos. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 252 ¢. — ISBN 978-5-
8114-9157-5. — Tekcr : anekTpoHHbIH // JIaHb : 3neKTpoHHO-0HOMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/187713. — Pexxum gocTyma: 1jist aBTOPU3. TOJIb30BaTEINEH.

5.2. UHTepHeT-pecypchbl, B TOM 4YHcCJ€e COBpeMeHHble NpogeccHOHATBHBIE (a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0ubIMoTeuHbIe cuctemMsbl (IBC):

1. DBC «FOPAUT» https://urait.ru/

2. OBbC «JIAHb» https://e.lanbook.com

Pecypcsi cBoOoOgHOTO 1OCTYNA:
1. XKypnan «Texnuka CBsizm» — IPOU3BOJACTBEHHBIM TEXHUYECKHH JKypPHAJ, OCBEIIAET BCE
aCIeKThI TeJICKOMMYHUKaIU 1 cBsi3u: https://iks.sut.ru/rubricator/tehnika-svyazi/

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypchl
KyoI'Y:

1. DnexTpoHHas HHPOPMAIIMOHHO-00pa3zoBarteNbHas cpefa MoxynpHoro JluHaMuueckoro
O6yuenust KyoI'Y paznen «lIpoekTnpoBanne BOJIOKOHHO-ONTHYECKUX TPAHCIOPTHBIX CETEH
CBsI3M» — MeToInuecKkrue peKOMeH Ialli1, BUIe0 OOBsICHEHUS, OTUCAHUS U 3aJIJaHHsI K
MIPOBEICHUIO JTa0OPaTOPHBIX PaOdOT pa3MEIIEHbI B JICKTPOHHON MH(GOPMAITMOHHO-
obpazoBarensHOM cpene Kyol'Y https://openedu.kubsu.ru

2. DnexTpoHHBIN apxuB AokymenToB Kyol'V http://docspace.kubsu.ru/



https://urait.ru/
https://e.lanbook.com/
https://iks.sut.ru/rubricator/tehnika-svyazi/
https://openedu.kubsu.ru/course/view.php?id=12269
http://docspace.kubsu.ru/

Jis co3panus U nyOiaMKalMKM KOHTEHTA U y4eOHbBIX OOBEKTOB IpenojaBaTeeM HCIOJIb3yeTCs
ciry)xk0a BUIEO TPAHCISIUN M MHCTPYMEHT IS 3JICKTPOHHON KOMMYHUKALIUU U 0OpaTHOM CBSI3U
CO CTyJEHTaMU

6. MeToanueckue ykazanus 1Jisi 00y4arOIUXCsl 0 OCBOEHHM IO JUCHMIIIIMHBI (MOILYJIs1)

OnHUM U3 OCHOBHBIX BHJOB JIESATEILHOCTH CTYJEHTA SBISETCS CAMOCTOATENbHAs padoTa,
KOTOpas BKJIIOYaeT B ce0s M3ydyeHHe TEOPeTHYECKOro Marepuana, B OCHOBHOM TEXHHYECKHX
ONKCAHMH, TMOATOTOBKM K BBINOJHEHHUIO JIAOOPATOPHBIX pPaboT, O(OPMIIEHHUIO TEXHHYECKHX
OTYETOB 110 HUM U BBIIIOJIHEHUE pacueTHO-Tpapuueckoi paboThl.

MeToauka caMOCTOATENbHON pabOThl IPEABAPUTEILHO PA3bACHAETCS MpenogaBaTesieM U
B IOCIIEAYIOIIEM MOXXET YTOYHSTHCA C Y4ETOM HHAMBHUIYAIbHBIX OCOOCHHOCTEH CTYICHTOB.
Bpemst 1 MecTO caMOCTOSATENBHOM pabOThl BHIOMPAIOTCS CTYAEHTAMHU IO CBOEMY YCMOTPEHHUIO
IUTAHUPOBaHKUE BPEMEHU Ha CaMOCTOSATENIbHYIO paboTy, HEOOXOAUMOro Ha U3y4EeHUE HACTOSILEH
JUCLHUILIMHBL, CTyJEHTaM JIy4lle BCEr0 OCYIIECTBIATH PAaBHOMEPHO Ha BEChb CEMECTP,
IIPelyCMaTpUBas IIPU TOM PEryJIIPHOE TOBTOPEHHUE IPOUIEHHOTO MaTepHala.

CaMocTosTenbHYI0 padoTy Ha/l AMCUUILIMHON ClleAyeT HAUMHATh C U3YYEHUS IPOTPaMMBbl,
KOTOpasi COJEpPKUT OCHOBHbIE TPEeOOBAaHUS K 3HAHUSAM, YMEHHSM M HaBblKaM OOy4yaeMbIX.
O0s13aTeNnbHO cae1yeT BCHOMHUTD PEKOMEHAAINU IIPEN01aBaTelsl, JaHHbIE B X0/1€ YCTaHOBOYHBIX
3aHATHN. 3aTeM CIeAyeT NPUCTYNAaTh K H3YYEHHUIO OTAEIbHBIX Pa3leloB U TEM B IOPAIKE,
IIPEAYCMOTPEHHOM IIPOTPaMMOM.

[TonyyuB mnpezncraBieHre 00 OCHOBHOM COJEpXKAHUU pas3jena, TeMbl, HE0OXOAUMO
U3YYUTh MaTepHall [0 TeME, U3JIOKEHHBII Ha PEeKOMEHAYEMBIX pecypcax CBOOOJHOrO J10CTymla
(caiiTax BeHaepoB 00opynoBaHus CcBsA3M). LlenecooOpa3HO COCTaBUTh KpaTKUil KOHCHEKT WIIU
CXEMY, OTOOpaKarolllyl0 CMbICI U CBSI3U OCHOBHBIX MOHSATUM JAHHOIO pa3/ieia U BKJIIOUYEHHBIX B
Hero TeM. OO0s3aTeNbHO CleAyeT 3alKChiBaTh BO3HUKIIME BOMPOCHI, HA KOTOpPbIE HE YAAJIOCh
OTBETUTH CAMOCTOSITEIIBHO.

ITpu yTeHnn HE0OXOAUMO BCET/a CIEIUTH 32 TOUYHBIM U MOJIHBIM ITOHUMAHUEM 3HAUYEHUS
TEPMHUHOB U COJICpKaHUS IIOHATHH, UCIIOJIB3YEMBIX B TEKCTE. Beerna cineayer yrouHAaTh 3HaYeHUs
0 CJIOBApsM WJIM SHLUMKJIONEANUAM, IPU HEOOXOMMOCTH 3aITUCHIBATh.

K nabopaTopHbiM paboTam cienyeT HOArOTOBUTHCS MPEIBAPUTENIHHO, O3HAKOMUBIIHCH C
KpaTkoil HO crHeuupuyeckoil Teopueld pa3MeIleHHOW B COOTBETCTBYIOLIEH 3IIEKTPOHHOM
METOHNYKE.

HenocpeacTBenHas MOArOTOBKA K 3a4ETy OCYLIECTBISETCS INTyOOKMM BHUKaHUEM B CYTh
BOIIPOCOB pa30UpaeMbIX Ha JIabOpaTOpPHBIX pabdOTax M MPAKTUYECKUX 3aHATHSIX, HPUMEpPHI
TECTOBBIX BOIIPOCOB NpuBelaeHbl B onucanuu stor PII/]. HemocpencrBenHas moaroroBka K
AK3aMEHY OCYLIECTBIISIETCS 10 BOIIPOCAM M MPAKTUYECKUM 3/1AHUAM, IIPEICTABICHHBIM B IaHHOU
paGoueil mporpamMme AMCUMIUIMHBL  TmiarenbHo — M3ydyuTe  (OPMYIHMPOBKY — KaKIOro
HK3aMEHAllMOHHOTO BOIIPOCA, BHUKHUTE B €T0 CyTh, COCTABbTE IUIAH OTBETA, TAK KaK 9K3aMEH I10
BOIpocaM caaéres B yCTHOU (hopMe B XOJie Jajiora MperoaBaTelis CO CTYACHTOM.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMHM U JIUI[AMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsl 0OJIBIIOE 3HAYEHHWE MMEeT WHIMBHIyajbHas ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUyaTN3allii OOy4EHHUSI U YCTAaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0Yy4aloIUMCS WHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepuajibHO-TEXHHYECKOe o0ecrnevyeHue mo Jucuunjinge (MoayJi)
HammenoBanme crieninanbHBIX
MIOMEILEHU I
1. DA E ayauTOpUHr I | AynuTOpUsT OCHAIEHHAs, TMPE3CHTAMOHHOW TEXHUKOU
MIPOBEJICHUS] 3aHATHH CEMHUHAPCKOro | (IpOeKTop, JKpaH, KOMITHIOTEP/HOYTOYK) u

No OCHAIIEHHOCTD CIIEIAAIBHBIX [TOMEILEHNI




THIIA, TPYNIIOBBIX M HHAWBUIYAIBHBIX | COOTBETCTBYIOIIMM NpOrpaMMHbBIM obOecriedenueM (I10) mst
KOHCYJIBTAIIMi, TEKYIIEro KOHTPOJIS M | Bocmpou3BeneHuss  ¢aimoB  ¢opmara jpg u  avi,
MPOMEXYTOYHOH aTTeCTalun JOCTaTOYHBIM KOJMYECTBOM ITOCAJ0YHBIX MECT CO CTOJIAMH:
Ne209C, Ne205aC, Ne315C, Ne211C
2. YuebmbIe ayIMTOpHU ans | JlaGopaTopusi, yKOMIUIEKTOBAaHHas CIEMATM3UPOBAHHON
TPOBE/ICHH TA00PATOPHBIX MeOeNbl0 M TEeXHHMYECKHMH  CpEICTBAaMH  OOYYeHWUs.
3aHsTHii (paboT) [IpoBenenue 3ansaTHil 1a00PATOPHOTO MPAKTHKYMa YaCTUYHO
MIPEAYCMOTPEHO B CIENUAIBHON J1a00paTOpuu JUCLUILIMH
(aymutopust 137c) B KOTOpOl uMeeTcs H3MEpPHUTEIbHOE
0o0OpyZOBaHHE ¥ KOMIUICKT TEICKOMMYHUKAIIHOHHOTO
00OpyIOBaHUS ISl MOAETHPOBAHUS CeTH. YacTb 3aHATHI
mpoBomuTcs B 133c  KOMIBIOTEPHOM  Kilacce IO
MOJIEITMPOBAHMIO PaOOTHI TENEKOMMYHHKAI[MOHHBIX CETEH Ha
OBM.
HJ'ISI CaMOCTOSITeILHOM pa6OTBI o6yqa}omnxc;1 MMpEeayCMOTPCHBI IIOMCIICHMA,

YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?,I/IpOBaHHOﬁ MC6GJH)IO, OCHAllICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOAKIOYCHHUA K CCTH ((I/IHTepHCT» 1 oOecrieyeHHueM AO0CTYIIa B DJICKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BATEIBHYIO CPEly YHUBCPCHUTETA.

HaunmeHoBaHue TOMEIIEHUN 119
CaMOCTOSTETFHON pabOTHI
o0Oy4aromuxcs

OCHAIIIEHHOCTh MOMEIEHHH IS CAMOCTOSTEIbHON pabOThI
oOyJaromuxcs

ITomelieHre s caMOCTOSATEIbHOMN
paboThl 00yyarouxcs (YUTaaIbHbINH
3ax HayuHo# Oubnmorexu)

MebGenb: yueOHas Mebeb

Kommrexr CHCHH&J’II/I?}I/II}OBZﬁHHOﬁ MC6CJ’II/II KOMIBIOTEPHBIC CTOJIbI
OOopyznoBaHue: KOMIBIOTEpHAs TEXHWKAa C  IIOAKIIOYEHHUEM K
nH(pOpPMaMOHHO-KOMMYHHUKAIIHOHHOW ceTH «VIHTepHeT» M JOCTYIOM B
JNIEKTPOHHYIO UH(POPMALMOHHO-00Pa30BaTEIbHYIO cpeny
0o0pa3oBaTeNIbHON OpraHM3aIM, BeO-KaMepsl, KOMMYHHMKAIlHOHHOE
obopyoBaHue, odecreunBaroIee JOCTYI K CeTH MHTEPHET (IIPOBOJHOE
COeIMHEeHHE 1 OecnpoBoIHOE coeiHeHne 1o texHonaorun Wi-Fi)

TTomemuieHue i1t caMOCTOSATEIHLHOM
paboTe ooydatonmxcs (ayn.207)

Meobenb: yuebHas mebOenb
KoMIiekT crienuann3upoBaHHOi MeOen: KOMITBEOTEPHBIE CTOJBI
OG6opynoBaHue: KOMIBIOTEPHAS TEXHUKA (Ha OCHOBE TOHKUX KIIUEHTOB) C

MOJKIIFOYEHHEM K HMH(QOPMAIMOHHO-KOMMYHHKAIHOHHOW  CEeTH
«/HTEpHET» W JOCTYHNOM B  DJICKTPOHHYI  HH()OPMAIUOHHO-
00pa3oBaTeNbHYIO cpeny o0pazoBaTenbHOM OpraHu3aIuH,

KOMMYHHKAIIMOHHOE 000py/IoBaHHe, o0ecreunBaroiiee J0CTyl K CEeTH
UHTEPHET.




