MHWHHWCTEPCTBO OEPA30BAHUSI M HAYKW POCCUMCKON ®EJEPAIINH
denepanbHOE roCyIapCcTBEHHOE OI0DKeTHOE 00pa30BATENBEHOE YIPEKICHHE
BRICIIErO TPO(ECCHOHATBHOTO 00pa30oBaHus

«TOMCKHWM I'OCYJTAPCTBEHHbBIM YHUBEPCUTET CUCTEM YTIPABJIEHUS
N PAJUOSJIEKTPOHUKH» (TYCYP)

YTBEPXKJAAK)
IlepBoIil IPOPEKTOP - IPOPEKTOP 110
yueOHoil padore
| AADG ILE. Tposin

s 2F i

PABOYAS TIPOTPAMMA
«ONTUYECKHE HAITPABJIAAIOINHUE CPEALD»

HanpagsJyenune nogrorosku 11.03.02  MubOKOMMYHUKAIHOHHEIC TEXHOIOIHH U CHCTEMBI CBA3H
Mpoduiar  ONTHYECKHUC CHCTEMBI M CETH CBA3H

Kpaanpukauus (creneHn) DakamaBp
®opma 00yUCHHA oyias
dakyabTer Pajmorexnnucckuit  (PTD)

Mpoduaupywman kapeapa  lerekommynukauuii u ocHos pajmorexnuku (TOP)

Bemyckarwomas kadeapa CBepXBLICOKOYACTOTHOMN H KBaHTOBO# pajuoTexHukd (CBUYHKP)
Kype 3 Cemectp 3

% Yueduplii naan naGopa 2013, 2014, 2015 roaos.
Pacnpenenenne paGouero BpeMeHH:
— ~ e -+ w; -} ~ @ 3
e |l |E|E|BEI|EI|E|E g |
No Buasl yuedHoiil padoTsl g ¢ g g © ¢ @ g g =
H s = 5 = = = = P~ =
7] o W o ) o W o =
o -] o & @] & @] o =
1. | Jlekunn 32 32 | yacom
2. | JlaGopaTopHele paboTel 24 24 | yacos
3. | MpakTuueckue 3aHATHH 24 24 | yacos
4. | Kypcosoii npoext/pabota (]{I’C) (ayauTopuas) 4aCoB
5. | Beero ayaIMTOPHBIX 3aHATHH (Cymma 1-4) 80 80 | uacoB
6. M3 Hux B HHTEPAKTHBHO# (opme 12 R 12 | 4acos
7. | Camocrositennas pabota erynentos (CPC) ' 64 64 | uacon
8. | Beero (0e3 3x3amenHa) (Cymma 5,7) 144 144 | yacos
9, | Camocr. pa6oTa Ha MOATOTOBKY, CAAMY YK3AMEHA 36 36 | uacom
10 Ofmas Tpya0eMKOCTD ) (Cymma 8,9) 180 180 | yacos
(B 3a4eTHBIX eAHHKILAX) 5 5 3ET
3auen ceMecTp Hund. sauer ceMecTp
IK3aMeH 5 cemectp
Tomek 2016
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Paccmotpena u ogoOpeHa Ha 3acejaHuH Kadenpel
nporokon Ne 8  or «28 » 4 2016 r

Jluer coriacopaHui

Pabouas nporpamma cocrasiena ¢ yuerom tpebopanuii ®enepanbHoro ['ocynzapctBenHoro odpa-
30BaTE/IbHOIO cTangapta Beicuiero obpaszosanus (GI'OC BO) no nanpasienuio nojrorosku 11.03.02
"MudoKkoMMYHHKAHOHHLIE TEXHOIOTHH M CHCTEMbI CBS3H (ypoBeHb DakaiaBpuara), yTBepKIAeHHOTO
ITpukazom Munobpuayku Poceuu 06 mapra 2015 r. Nel74, paccMoTpeHa v yTBepIK/IeHa HA 3aceTaHHH

kadeapel «28» anpens 2016 r., mpotokon Ne 8

Pazpaborunx: upod. kadp.CBUuKP W B.N. Edanor

[ =
3aB. kadenpoit CBYuKP ( %’ C.H. lllapanrosuy

PaGouas nporpamma coracoBana ¢ ¢$axKyJnpTeToM, IpodHIHpyomeii, obecrieunBaocii u Bbl-

lnyckarolei kadeapaMu HapapacHu TOTOBKH.
Hexan PTD % ~ K.IO. Ilonosa

N

(nazBanue ¢akynbTeTa) (monmucek)
/ 3ag. npohuiaupyroniei ?
/ xageapoir TOP E A A lemunon
(na3zpanue Kadenpn) (rojiucs)
(d.HN.0.)
3aB. obecrieynBarOIeil U BEITYCKAIOIIEH N/~
kaenpoit CBUuKP % C.H. Ulapanarosuy
(naspanme Ka(gapo) - %HHCh)
(©.N.0))
DKCIIepThI: (

o

Houent kadepn TOP @ C.H. boromonoB

MecTO paboThl, 3aHUMACMAs JOJKHOCTD) (moamuces)
(®.1.0.)
[Tpod. xadeapsr CBUuKP Z% A A.E. Mangens
(mecTo paboThl, sanuMaémas HOJIKHOCTB) (IOAIIKCh)
(0.1.0.)
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LEJTN U 3A0AYUN OUCLUUNTNHDbI:

Heablo mnpenonaBaHusi AUCHUIUIMHBL SIBISIETCS: M3YYEHHUE COBPEMEHHBIX TEHICHIUN
pa3ButTus ontuueckux JuHui cBsa3u (JIC), Teopun HampaBsSIOMUX ONTHUYECKUX Cpell, KOHCTPYKLUN
U XapaKTepUCTHK HAMpPaBISIOMIUX ONTHYECKUX CHUCTEM W TMAaCCUBHBIX KOMIIOHEHTOB, a TaKke
O3HAKOMJICHHE CTYIEHTOB C POCCHUHCKMMHU M MEXKIYHAPOJHBIMU CTaHIApTaMU U HOPMATHBHBIMU
JOKyMEHTaMU B 00JacTH TEIEKOMMYHUKAllMA W TMEPCIEeKTHUBAMHU Pa3BUTHUA ONTHUYECKHX
HaIpaBJISAIOLMX CPeJl IepeaadH.

3agayaMu U3y4ueHUs AUCLUILIMHBI SBISIOTCS: W3yYEHUE ONTHUUYECKUX HAIPABISAIOLIUX CPEL
U TaCCHBHBIX KOMIIOHEHTOB BOJIOKOHHO-onTHueckux nuHui cBsi3u (BOJIC) B oObeme: OCHOBBI
Teopuu onTudeckux Hampasistomux cper nepeaaun (OHCII); ontuyeckoe BosokHO (OB); THIBI
OB u ero OCHOBHBIE XapakTEPUCTUKM B COOTBETCTBHUM C pekoMeHpanusmu MCO-T;
pacripoctpanenue curraiga no OB; onTuueckue kabenu, MX KOHCTPYKIMH W XapaKTEPUCTHUKH;
naccuBHble koMIoHeHTbl BOJIC; pazpemMHblE U HEpa3beMHbIE COEAMHUTEIM; OINTHYECKUE
Pa3BETBUTENN; ONTUYECKUE M30JIATOPHI, aTTEHIOATOPBI; ONTUYECKHE (DUIBTPHI, MYJIBTUILUIEKCOPHI,
ONTUYECKHE KOMMYTATOPBI.

2. MECTO AUCUUNMIIUHDBI B CTPYKTYPE OOI:

JlaHHAasT TUCIUTUIMHA SBJISCTCS TUCIUTUTMHON BapUAaTHBHOW YacTH MPOeCCHOHATBHOTO

mukina (b1.B.O/1.4). [lns usydeHus Kkypca TpeOyeTcs 3HAHHE: TCOPHH DICKTPUYCCKHX IICTICH,
AJIEKTPOHUKH, OOIIEeH TEOPUU CBSI3H, CXEMOTEXHHKH TEJIEKOMMYHHUKAIMOHHBIX YCTPOUCTB,
BBIYMCITUTEILHON TEXHUKU W HWH()DOPMAIMOHHBIX TEXHOJOTHHA, IU(POBOH OOpPaOOTKH CHTHAJIOB,
OCHOB TIOCTPOCHUSI ”HPOKOMMYHUKAIIMOHHBIX CUCTEM U CETEH.

B cBowo ouepenp, AaHHBIA Kypc, MOMHMO CaMOCTOSITEILHOTO  3HAYEHUs, SIBISETCS
MPEIIIECTBYIONIEH AUCIUIUIMHON I KypCOB: ONTHYECKHE HU(PPOBBIE TEIECKOMMYHHUKAIIMOHHBIC
CUCTEMBI, CTPYKTYpUPOBaHHbIC KaOelbHbIE CHUCTEMbI, CETH CBSI3M M CHCTEMbl KOMMYTAllUH,
MPOEKTUPOBAHUE, CTPOUTENHCTBO U dKcIuTyaranus BOJIC u np.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ONCLIUMIIAHDI

[Iporecc n3ydeHust TUCIUILIMHBI HApaBiieH Ha (GOPMHUPOBAHUE CIEAYIONUX KOMITETCHIIH:

—  CIIOCOOHOCTBIO UCIIOIH30BaTh HOPMATUBHYIO U TIPABOBYIO JOKYMEHTAIUIO, XapaKTEPHYIO
JUTst 0611acTH UH()OKOMMYHHUKAITMOHHBIX TEXHOJIOTUI U CUCTEM CBSI3U (HOPMATUBHBIE
npaBoBbIe akThl Poccuiickoil denepannu, TEXHUYECKUE PEMIaMEHTbI, MEKTYHAPOIHbIE U
HalMOHAIbHBIE cTaHIapThI, pekomeHaanuu (OITK-5)

— yMEHHEeM COOHMpaTh U aHATU3UPOBATH MHGOPMALIUIO I (POPMUPOBAHKS UCXOTHBIX JTAHHBIX
JUTS TIPOEKTHPOBAHHMSI CPENICTB U CETEH CBsI3H U ux deMenToB (ITK-8)

— yYMEHHEM MPOBOJUTH PACUETHI MO MPOEKTY CETEH, COOPYKEHHI U CPEACTB
MH(OKOMMYHHUKAIIUNA B COOTBETCTBUH C TEXHHUUECKHUM 33/IaHUEM C HCIIOJIb30BaHUEM KaK
CTaHJAPTHBIX METOJIOB, IPUEMOB U CPEJICTB aBTOMATH3aIlUU MTPOCKTUPOBAHMUS, TaK U
CaMOCTOSITENILHO CO3/1aBacMbIX opurnHaibHbIx (ITK-9).

B pesynbrare n3ydeHus TUCIUILTAHBI CTYEHT JOHKEH:

3HATD:
— OCHOBHBIE IPUHIIUIIBI IOCTPOEHHUS IEPBUYHBIX CETEU IEKTPOCBS3H;
— KOHCTPYKLIHMH M XapaKTEPUCTUKHA ONTHYECKUX HAMPABIIIONINX CPEX;
— TEXHHYECKHE XapaKTePUCTHUKH MmaccuBHbIX kKoMnoHeHT BOJIC;
— pexomenparuun MCD-T (G.651 — G.657);

YMeThb.!
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— HCIIOJIb30BaTh MOJYUCHHBIC 3HAHUA JIS1 pacd€Ta OCHOBHBLIX TCXHHYCCKUX XAPAKTCPUCTUK
BOJIC u ux npoeKkTHpoBaHHUS C Y4YETOM TpeOOBaHWU OBICTPOIEHCTBUS, HAIACKHOCTH,
TCXHOJIOI'MYHOCTHU U YI[O6CTBa TEeXHUYCSCKOM OKCILTyaTaluu,

— ONpEeNeNiaTh U U3MEpATh MepelaTouyHble, (HU3HUecKUe, MEXaHMYEeCKHEe U KOHCTPYKTHUBHBIC
XapaKTePUCTUKHU ONTUYECKUX HANIPABIIAIONIINX CPETI;

BJIAJI€Th.

— HaBbIKaMU pabOTHI C ONTHUYECKUM BOJIOKHOM, METOJIJAMHU €r0 MOHTa)a. MIMeTh OmbIT paboThI
¢ mpubopamMu | anmaparypou 1mo HacTpoike u ucnbiTanuo OK;
— HaBBIKaMHU MIPUMEHEHHUS TEOPETUUECKUX U IKCIIEPUMEHTATbHBIX METOJA0B HCCIICOBAHUS JJIs
OCBOCHMS HOBBIX MEPCIEKTUBHBIX ONTUYECKUX HAMPABISAIOMIMX CPEJl epeaaun.

4. OB bEM OUCLUMNNUHBI N BUAbl YYEBEHOWU PABOTHI

OO6m1as Tpy10eMKOCTh AUCIUIUIMHBI COCTABISET 5) 3aUETHBIX €IUHHUIIBI.
Bun yueOHOI paboTh Bcero CemecTpsl
4acoB 1 2 3 4 5 6 7 8
AyauTopHsle 3aHsATHS (BCEro) 80 80
B tom uucne:
Jlexiu 32 32
JlabopatopHsie pabots! (JIP) 24 24
ITpaxktuueckue 3ansatus (I113) 24 24
Cemunapsl (C)
Komnoxsuywmsl (K)
Kypcogoii npoext/(pabora) (ayauropHast Harpy3Ka)
pyaue suovl ayoumopoii pabomoi
CamocTosiTelbHasi pa6oTa (Bcero) 100 100
B tom uncre:
Kypcogotii mpoekt (pabota) (camocrosrensHas padoTa)
PacuerHo-Tpadraeckue paboThe
Pedepar
Hpyaue udvi camocmosmenvrol pabomol
[ToAroToBKa K MPAKTUISCKUM 3aHITHIM (CEMHHpaM)
IToaroToBka K 1a00paToOpHEIM paboTam 12 12
IToAroToBKa K 9K3aMEHY
Bun artecranyu (3aueT, 9K3aMeH) 9K3 OK3
OO01Ias TPYA0EMKOCTh Yac. 180 180
3auetnele Enuannel TpynoeMkocTH 5 5
5. COOEPXAHUE ONCLUUNNUHDI
5.1. Pa3zaennbl AMCUMILIMH M BUbI 3aHATHHI
. . % g s s = | Popmupyembre
Ne E g E Sl [EE E 3| xowmmercnumm
i HaumeHnoBanue pazzaena IUCHUILITUHBI E sk £12 E o q:)( ; %
5 - Z o |65 B o
= B BE B|2F 5 B 3 (OK, ITK)
z |3
1. | Iloctpoenwue MEePBUYHBIX cereri | 2 2 OIIK-5,
AIIEKTPOCBS3U [K-8, T1K-9
2. | OCHOBBI ANEKTPOAMHAMHKH ONTHYECKUX | 4 4 2 |10 | OIIK-5,
HAIIPaBJIAIOIINX Cpel epeaayu IK-8, T1K-9
3. | Teopuss mepemaun mo ontmyeckum | 10 | 16 | 12 22 |60 | OIIK-5,
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HaIPaBJISAIONIIM CpelaM I1K-8, ITK-9

4. | KoHCcTpyKIIMH XapakrtepucTuku | 6 |4 4 |14 | OIIK-5,
OIITUYECKUX HAIPaBIOIINX cpen IK-8, TTK-9
nepesayu

5. | IlaccuBHBIX KOMIIOHEHTOB BOJC,| 6 |4 4 4 118 OIIK-5,
KOHCTPYKILIMH U XapaKTEPUCTUKHU [1K-8, T1IK-9

6. | IlpoexTupoBanue, CTPOUTENHCTBO U | 4 4 32 |40 | OIIK-5,
TEXHUYECKas JKCILTyaTalust [1K-8, I1K-9
HaIapBISIIOIUX Cpel epeaadn
BCEI'O 32 124 |24 64 | 144
5.2. Conep:xanue pa3ieioB JMCUUILIAHBI (110 JIEKIUSIM)

dopmu
Tpyno | Pyembie
Ne | Haumenosanue C emkoc | KOMICT
OJIep>KaHHEe pa3/iesoB
/1 paszienon p p Th CHITNH
(uac.) (OK,II
K)

1. | Ilocrpoenue [Ipenver u 3amaun kypca. Kparkuii 0030p ucropuu 2 OIIK-5,
nepBuuHbIX ceredt | pasButuss BOJIC. OOmue npuHIUIB TOCTPOCHUS [1K-8,
AIEKTPOCBSI3U ceTu 3IIEKTPOCBSI3HU P®. Knaccudukanus IK-9

HalpaBJIAIOIIMX Cpel TMepeJayd U CpaBHUTENbHAS
OLICHKa  CpeACTB  Mepenaud  HMHPOpPMALUU  C
WCIIOJIb30BAaHUEM  DJIEKTPUYECKUX  HANPaBIISIOMINX
cucteM u BOJIC. Mecto u ponb ONTHYECKHUX
Hanpapisitonux — cpen mepemaun  (OHCII) B
COBPEMEHHBIX CHUCTEMaxX CBSI3H. Crpyktypa
BOJIOKOHHO-ONTHYECKOM JIMHUU CBSI3U

2. | OcHOBBI DJEeKTPOMarHuTHOE II0Jie: OCHOBHBIE CBEIEHUSA U 4 OIIK-5,
UIEKTPOAVHAMUK | onpezesieHus. [lapemeTpsl pacnpoCTpaHEHHs BOJIHBI. K-8,
51 ONTHUYECKUX | SIBIEHUS Ha TpaHulEe pa3aena cpel. ATMmocdepHbie I1K-9
HaIpaBJISIOLIIUX ONTHUYECKHE JIMHUK CBsA3U. OCHOBHOE YypaBHEHHUE
cpen nepeaayn JUHUM CBA3M. JIOCTOMHCTBA M HEAOCTAaTKU OTKPBITBHIX

Ja3epHBIX CHUCTEM CBSI3M, O00JacTH MPUMEHEHUS.
PacnipocTpaHeHne  3I€KTPOMarHUTHBIX  BOJIH B
ONTUYECKUX HANPaBISIIOIIUX cpeaax. BomHoBas u
Jdy4yeBas TPAaKTOBKAa pPACIPOCTPAHEHUS ONTHUYECKUX
curHainoB. M3roroBieHne onTuYecKuX BOJIOKOH.

3. | Teopus mepemaun | Pu3UUECKHe MPOIECCHl B ONTHYECKAX HAMPABIISIFOIINX 10 OIIK-5,
[0  ONTUYECKUM | Cpelax Hcxonnsie MIPUHLIUIIBI pacyera K-8,
HAMpAaBJISIOUIM | ONITUYECKUXHAMPABISIOMIUX CUCTEM  DJIEKTPOCBS3H.
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cpenam

BonHoBoe ypaBHEHHE 3JIEKTPOMArHUTHOTO TOJISL JJIS
CTYIEHYATOTO BOJIHOBO/IA. JlucriepcuoHHOE
ypaBHEHUE. XapaKTEPUCTUKH PACHPOCTPAHEHUS U
TUIBl HampaBiisieMblx Moja. Kpurtuueckas yacrora.
Onpenenenne uncna moxa. Pdasosasgs u rpymnmnosast
CKOpPOCTH. MOJBI CEpHALIEBUHBI, OOOJIOUYKH U MOJBI
yTeuku. 3aryxanue curHaioB B OB. Ilorepu Ha
noriomenue U paccesuue. OKHa MPO3PAYHOCTH.
3aryxaHue 3a CYeT MaKpo- U  MHUKpPOHM3THOOB.
Hucnepcus u nosjoca MPONYCKaHUS OB.
MexmMonoBasi, MarepuaibHas, ¥ BHYTPUMOJIOBas
(BoiHOBOMIHAS) TCTIepCHsl. [Monspuzannonnas
MOJIOBasi  gucrnepcus. BnusHue aucrnepcuu  Ha
nepenady curnanaoB o OB. [IpomyckHas cnocoOHOCTB
OB. Henuneitneie sddextet B OB. H3mepenue
napamerpos OB.

I1K-9

Koncrpykuuu u | Ontuueckne kaGenu  (OK)  cBazu.  Tumbl OIIK-5,
XapakTepuCcTUKH | koHCTpykuu OB. OnTuueckue XapaKTEpUCTHKU K-8,
OIITHYECKUX OJTHOMOJOBBIX " MHOTOMOJIOBBIX OB. T1IK-9
HaIPaBJISIOIIX Mexnynaponusie cranpaptel ITU-T, pek. G.651...
cpen nepenadn G.657. Tumbl U KOHCTPYKLHU ONTUYECKUX KabOenei.

MarucTtpanbHble, 30HOBbIE, TOPOJICKUE U OOBEKTOBbIE

kabenu cBs3u. Cucrema 0003HAUEHUM U MapKUPOBKH.

Ocnosuble komnoHeHTsl OK. IlonzemHusble, onBOHbBIE

u nozasecHble KOHCTpyKuuu OK, MX XapaKTepuCTHKH,

0COOEHHOCTH UX coeAuHEeHMs. MexaHudeckue

IapaMmeTphl: Macca; paspbIBHas IIPOYHOCTB;

pa3aBIUBAOIINE YCUIIHE; CTOUKOCTh K U3THOaM.
Konctpykunu wu | YerpoiictBa BBOma  u3iydeHus. PaspémHBIE M OIIK-5,
XapaKTePUCTUKH | HEpa3beMHbIE COETUHEHMUSI. Coenunenue u K-8,
MTaCCUBHBIX cpamuBanue OB. XapakTepucTHUKH CpPOCTKOB H I1K-9
KOMITOHEHTOB coequHenunil. Caspka OB. Tumbl KOHHEKTOPOB M HX
BOIJIC TEXHUYECKUE XapaKTEPUCTUKHU. OnTnueckue

pa3BETBUTEIM M OTBETBUTENU. THUIBI U OCHOBHBIE

napaMeTppl CHUMMETPUYHBIX U HECUMMETPUUYEKUX

pacnpenenureneu ONTUYECKOTO U3IIy4EHUS.

CrnextpanbHble pacrpenenuTenn ONITUYECKOTO

n3nydeHuss. ONTHYECKHE aTTEHIOATOPBI, H30JISTOPSI,

LUPKYJIATOPBI. OnTuueckue MIEpEKIIIoUaTeNn

(KOMMYyTaTOpBHI). Kommyranmonno-

pacrpenenuTeabHble YCTPOCTBaA.
IIpoextupoBanue, | OCHOBBI NMPOEKTUPOBAHUS MAaruCTPAJIBbHBIX, 30HOBBIX, OIIK-5,
CTPOUTENBCTBO W | TOPOJICKHX W JIOKAJIBHBIX OHCII. Opranuzanus TIK-8,
TEXHUYECKas IIPOEKTUPOBaHMs. OTamnbl npoekTtupoBaHus. Cocras I1K-9
DKCIUTyaTalus IIPOEKTHOTO  3aJlaHusd M TEXHUUYECKOTO IIPOEKTa.
HanapBIISIOLIIX Ocobennoctu IIPOEKTHPOBAHUS BOJIOKOHHO-

ONTUYECKUX  JIMHUM  CBSI3U.  ODHEPreTU4ecKuil

5421
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Cpen mepeaavn

n OK,

MOTEHLMAJ JIMHUM CBs3U. PacueT [UIMHBI ydyacTka
pereHepanuu 1o
paznmuunbix  OB. Pacuer miunbI
KabenpHOTO y4yactka. Beibop u o6ocHoBanue tTumna OB
CKOPOCTH TepeaadH.
BIUSHUSBHEIIHUX 3JIEKTPOMArHUTHBIX MOJIEH.

3aTyXaHUI0 M JUCHEPCUU s
3IIEMEHTaPHOIO

3amura OK or

5.3. Pa3nesibl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCneYnBAKIUMHA
(mpeabiAymMMu) U ob6ecreynBaeMbIMU (MOCIAeYIOIUMH) TUCHHILIMHAMUA

No | HammeHnoBaHme 00eCrIeUMBaIONIINX
n/m | (IpeaplIyIuX) U 00eceunBaeMbIX
(mocneayomux) JUCHUIUTIH

No Ne paznenoB maHHOM TUCIUTIIMHBI U3 Tab.5.1, s
KOTOPBIX HEOOXOIMMO U3yUYCHHE 00CCIICUMBAIOIITUX
(mpenpaymx) 1 00ecreunBaeMbIX (ITOCIEAYIOIIHX )
JUACIUILINH

1 2 3 4 5 6

IIpeamecTByomue AUCHUNINHBI

WH()OKOMMYHHKAITMOHHBIX CUCTEM
U ceTen

1 | dusnueckre OCHOBBI + + +
OMNTORJICKTPOHUKH

2 | DICKTPOMArHUTHBIC TOJISI U BOJTHBI + +

3 | OcHOBBI TOCTPOCHHUS + + + +

Hocaenyromme TUCUUIIIMHBI

OnTOo3/1€eKTPOHHBIE U KBAHTOBbBIE
npuOOpBI M YCTPOUCTBA

+ + +

CTpyKTypupOBaHHbIE KaOeIbHbIE
CHUCTEMBI

MeTpOHOFI/ISI B OIITHYCCKUX
TCJIICKOMMYHHUKAIIUOHHBIX CUCTEMAX

[TpoekTupoBaHue, CTPOUTEIHCTBO
u skcruryaranus BOJIC

OnTuueckue uuPpoBbie
TEJIEKOMMYHUKALNOHHBIE CUCTEMBI

5.4. CooTBeTcTBHE KOMIIETEHIUH, GOPMUPYEMBIX IPH H3Y4YCHUH AUCHHUILIMHBI, H

BU/I0B 3aHATHH

ITepeuenpb Bunel 3anaTHi1

(I)OpMBI KOHTPOJIA 10 BCEM BHAaM 3aHIATHI
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komneteHuit | JI | JIab | [Ip. | CPC
OIIK-5 + + + + | Koncnekt. OTueT 1o npakTuuecKkon u
naboparopHoii pabote. Dk3aMeH
[1K-8 + + + | OT4er o mpakTHIECKON 1 1abopaTOPHOI
pabote. DK3aMeH
[1K-9 + + | OTuer no mpakTHYecKoi padbore. DK3aMeH

JI — nexuus, [Ip — mpakTrueckue u ceMHUHApCKue 3anartus, JIab — maboparopusie padotsi, KP/KIT —
KypcoBas pabota/mpoekt, CPC — camocTositensHas paboTa CTyIeHTa

6. METOAbl U POPMbl OPrAHU3ALIUN OBYYEHUA

TexH0J10rMy HHTEPAKTUBHOT0 00y4YeHHs MPHU Pa3HbIX (opMax 3aHATHII B yacax

dopMbI Tpaxtiueckn | J1200paropn
Jlexkuu LIe
(ac) € 3aHATUS Bcero
Meroznbl
A (uac) 3aHATU (4ac)
Hcnonbs3oBanne MynbTUMEIUWHBIX 4 4
CPEICTB
Pa6ora B rpymie 4 4
Huckyccus 4 4
WTOro MHTEpaKTUBHBIX 3aHATUN 12
7. NABOPATOPHbIW MPAKTUKYM
Ne | Ne HaumenoBaHue 1a60paToOpHBIX paboT Tpyno- | ®opmupy
n/ | pasnena €MKOCTh eMBbIe
0 | AUCIHILT (4ac.) | kommeren
WHBI un
(OK,IIK)
1 3 4 OIIK-5,
HUccnenoBaunue 3¢ GeKTHBHOCTH BBOAA ONTHYECKOTO M3nydeHus B OB TIK-8,
I1K-9
2 3 Hccnenosanue 3aryxanust B OB u noreps Ha 4 OIIK-5, IIK-
Makpousrudax 8, TIK-9
3 3 HcceoBanue moteph B Pa3beMHBIX COCTUHEHUSX U 4 OIIK-5, TK-
K03((UIIEHTOB JICIEHUS JISIUTENEH ONTHYECKON 8, TIK-9
MOIITHOCTH
4 3 4 OIIK-5,
" K-8,
CCJIEZIOBaHNE AMCIIEPCUOHHBIX XapakTrepucTuk OB
IK-9 ,
I1K-14
5 4 HccnenoBanue onTUUECKUX U KOHCTPYKTUBHBIX MapameTrpoB OB u OK 4 OIIK-5,
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K-8,
I1K-9
6 5 Pabota no TexHomoruu cBapku, MOHTaxka u pazaenku OB u 4 OIIK-5, IK-
pa3zbeMHbIX coearHeHuii ¢ OB 8, TIK-9
8. MPAKTUYECKUE 3AHATUA (CEMUHAPDI)
Ne| Paznen TeMaruka IpaKTUYECKUX 3aHATUI Tpyno- Komnerennuu OK, ITK
JMCLUTUINHBI U3 €MKOCTh
Tabm. 5.1 (uac.)
1 2 PacnpocTpaHeHHe ONTHYECKUX CUTHANIOB B OB, 4 OIIK-5, I1K-8, I1K-
JIy4eBasi 1 BOJHOBAsI TPAKTOBKA. 9

2 3 3aryxanue curHaioB B OB 4 OIIK-5, IIK-8, I1K-
9

3 3 Jucniepcus u nojioca npomnyckanus OB 4 OIIK-5, T1K-8, I1K-
9

4 3 PacueT xapakTepucTUK MHOTOMOJOBOIO U 4 OIIK-5, TIK-8, IIK-

oxHoMmoxnosoro OB 9

5 5 Pacuer naccuBHBIX KoMnoHeHToB BOJIC 4 OIIK-5, T1K-8, I1K-
9

6 3] Pacder nnuHEI S1eMeHTapHOTO KabeIbHOTO yJacTKa 4 OIIK-5, TIK-8, IIK-
9

9. CAMOCTOATEJIbHAA PABOTA

Ne | Pasnenst Tematnka caMOCTOSTENBHOM paboThI Tpyno- Komre- Kontpoms

1/ | AMCUUIIMHEI (Oemanuzayus) €MKOCT TEHIUU BBINOJIHEHHS PaOOTHI

n | u3Tabm 5.1 b OK, TIK

(dac.)
1. 12, 3,4,5, 6 | [IpopaboTka TEOPETHIECKOTO MaTEpHATIA. 10 OIIK-5, KoHcnekr.
Temsr: K-8 KonrposnbHble
1. DOnexTpoavHAMMKA ONTHYECKUX ' paboTHI 1
HalNpaBJLSIONIUX CPE epeadn 1IK-9 TECTUPOBAHHUE.

2. Tlepematounsie xapakrepuctuku OB DK3aMeH.

3.  KoHCTpyKuuu u XapakTepHUCTHKH ONTH-
YecKuX KaOeid

4. TlaccuBHbIX KoMIOHeHTOB BOJIC

5. IIpoekTupoBaHHEe HAAPBIAIOUINX CPEN

nepenayun
2. 6 IToaroroBka K MpakTUYECKUM 3aHITHUSIM. 20 OI1K-5, Crnava WHJ. 331aHAS.
TeMmbl U1 CAMOCTOATENBLHOTO U3YUYEHUS: K-8 Koncnexr.
1. 3ammura BOJIC oT BHEmHNX ' IIpesenTanus,
9IEKTPOMArHUTHBIX BIHUSHHUIL. 1K-9 BBICTYIJICHHE Ha
2. Opranuzanus ctpoutenbersa BOJIC ceMHuHape. JK3aMeH

3. TpeOoBaHUs K MOHTaXY U MOHTaX
OINITHYECKUX Kabenel cBs3u.

4. OpraHu3anys 3KCIUTyaTalnoHHOTo 00-
CIIy>)KUBaHMs HAIPaBIIAIOLUX Cpe me-
penadu.
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5. HaaexHOCTh ONTHYECKHX KaOeIbHBIX
JIMHUY CBSI3U M OCHOBHBIC (DAKTOPBI
3. 3 Pewenue 3a1a4 MHIMBUYaIbHBIX 3aaHUM. 22 OI1IK-5, Crava uHJ. 3aaHus.
TeMbl pacueTHBIX 3aJaHH: K-8 DK3aMeH
1. Pacyer xapakTepHCTHK '
MHOT'OMOJIOBOT'O ONITUYECKOT'O BOJIOKHA 1IK-9
2. Pacuer xapakTepHCTHK OJJTHOMOJIOBOTO
OIITHYECKOTO BOJIOKHA
3. Pacuer amuHBI pereHepaIioHHOTO
ydacTka.
4. 3,4,5 [oxroToBka Kk 1a00paTOpHBIM paboTam 12 OIIK-5, Jorryck k §
TIK-8, nmabopaTopHOH
pabote. Dk3amMeH.
I1K-9

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NPOEKTOB (PABOT)

KypcoBble npoexTs! (padoTbl) yueOHBIM IIJIAHOM HE MPEAYyCMOTPEHBI

11. PEATUHIOBAA CUCTEMA AJ1A OLEHKWN YCNEBAEMOCTU CTYOEHTOB

MeTtoauka TEKYLIEro KOHTPOJIsI 0CBOCHUA TUCIHHUIIJINHBI

OcymectBisiercss B coorBerctBun ¢ IlosiokeHmeM o0 mopsiike MCIOJIb30BaHHUSA
PeTHHIOBOM CHCTEMBbI /JIsl OLEHKHU YCIIeBAeMOCTH CTYIeHTOB (mpuka3 pexropa 25.02.2010 Ne
1902) u ocHoBaHa Ha 0aNbHO- PEUTHHTOBOW CHCTEMBI OIICHKH YCIIE€BAEMOCTH, NEHCTBYIOIIECH C
2009 r., koTOpasi BKJIIOYACT TeKYIIMii KOHTPOJIb BBIMOJIHEHHUS 3JIEMEHTOB 00beMa TUCLMILIMHBI 10
AJIEMEHTaM KOHTPOJISI C ITOJBEACHUEM TEKYILEro pedTuHra (pasziein 8) 1 HTOroBbIil KOHTPOJIb.

IIpaBuia popmupoBanus NATHOAJIIBHBIX OLEHOK 32 KXY KOHTposibHYI0 Touky (KT,
KT2) ocymiecTBisieTcst myTeM OKpyTJIeHHs BEIMYUHBI, PACCYMTaHHON 1O (opMmyIe:

(Cymma _6annos, _nabpannas_x _ KTx)*5

KTX|X:1 2= 7 '

' Tpebyemas_cymma _6annoé_no_0OAiIbHOU_ pACKIAOKe

HNToroBplii KOHTPOJIb OCBOEHHSI JHCIUIUIMHBI OCYIIECTBISETCS Ha SK3aMeHEe TIO0
TPAAUITMOHHON MATHOAIUTHFHOM 1miKaie. O0s3aTeIbHBIM YCIOBUEM TEpE] CAauei SK3aMeHa sBISETCS
BBITIOJTHEHHE CTYJACHTOM HEOOXOAUMBIX MO paboyeil mporpaMmme Jisl JUCHUILTUHBI BUAOB 3aHSATHI:
BBITIOJIHEHHE U 3allIUTa PE3YIHTAaTOB JIA0OPATOPHBIX PabOT.

DK3aMEHAIIMOHHBIN OWIIET COAEPKHUT JABa Bompoca. MakcuManbHas OIIEHKa 3a KaXAbId
BOIpOC cocTaBisieT 15 GamwioB. MakcumanbHasi SK3aMeHallMOHHasl olleHKa cocraiisier 30 0asuioB.
DK3aMeHaIlMOHHas cocTapisitomias MeHee 10 OannmoB — He Choada sK3aMmeHa, TpeOyeT MOBTOPHOU
nepe3/1auu B YCTAaHOBIICHHOM ITOPSIJIKE.

@®opMHUpOBAHUE UTOrOBOIl CyMMBbI 0aJLUIOB OCYIIECTBISETCS MyTeM CYMMHPOBAHHS
cemecTpoBoit (110 70 6anoB) W SK3aMEHAIMOHHOM cocTaBisromuXx (10 30 6amios).

Tabamnna pacnpenesnenus 60aJJ1I0B B Te4eHHe ceMecTpa

MakcuManbHBIH MakcuMaabHBEIN MakcuMaabHBIN Bcero 3a

DOneMeHTHl y4eOHOU AeSTeIbEHOCTH
6amn3a 1-10 KT ¢ 0aut 3a mepuox 0aut 3a mepuox CeMecTp
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Hauvana cemectpa | Mexay 1KT u 2KT | mexny 2KT u Ha
KOHEI] ceMecTpa

[locemenue 3ausTUi 3 3 3 9
BricTymiieHne Ha ceMuHapax 10 10 10 30
Beinonnenue u 3ammura pe3ylib- 12 12 o4
TaToOB JaOOPATOPHBIX padboOT

KoMmnoHeHT cBOEBpEMEHHOCTH 2 2 3 7
HToro Mmakcumym 3a nepuosu: 15 27 28 70
Crada sk3aMeHa (MaKCHMYyM) 30
HapacTawomum HTOrom 15 42 70 100

Ilepecyer 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH

Bajnbl HAa 1aTy KOHTPOJIBLHOM TOYKH Onenka

> 90 % ot makcuManbHOI cyMMBbl 6aiioB Ha gaty KT 5

Ot 70% no 89% ot makcumanbHON cymMbl OaisoB Ha gaty KT

w

Ot 60% 1o 69% ot makcumasbHOM cymMMbl OaiioB Ha garty KT

N

<60 % ot MakcuManbHOU cyMMBbI 6anioB Ha gary KT

Hepecqu HTOrOBOM CYMMBI 0aJ110B B TPAAUIIUOHHYI0 MECKAYHAPOAHYIO OLICHKY

Ouenka (I'OC) HroroBasi cymma 6a1710B Ouenka (ECTYS)
(y4uTBHIBaeT yCHEIHO CAAHHBIN
IK3aMEH)

5 (oTM4HO) 90-100 A (oTH4HO)

85-89 B (ouens xoporiio)
4 (xoporo) 75-84 C (xopor0)

70-74 D (ymnoBIeTBOPUTEIHHO)
3 (YIOBIETBOPUTENBHO) 65-69

60-64 E(mocpencTBeHHO)
2(HEeynOBIETBOPUTEIHHO) Huzxe 60 0ass10B F (HeynoBieTBOpUTEIHHO)

[IpeoOpazoBanre CyMMBbI 0aJUIOB B TPAIUIIMOHHYIO OIICHKY U B MEXKTYHAPOIHYIO OYKBEHHYIO
OIIEHKY MPOUCXOIUT OJIUH Pa3 B KOHIIE CEMECTpa MOCIe MOABEACHHUS UTOTOB H3yUEHUS
JTUCITUTUIMHBI( YCTICITHOW CAAYH SK3aMEHa).
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12. YYHEBHO-METOAUYECKOE N UHOOPMALMUOHHOE OBECINEYEHUE
ANCLUNJIUHDI:

12.1.0cHoBHas uTEpaTypa

1.

AnppeeB B.A., [ToptaoB 2.JI., Kouanosckuii JI.H. Hanpasstomue cucteMsbl 3J1€KTPOCBS3H.
Y4eOuuk st By30B. B 2-x Tomax. Towm. 1. Teopus nepenaun v BaussHus. Y4ebHoe mocodue.
7-¢ u3g., nepepab. u gom.- . M. I'opsuast muaust —Tenekom. 2009 r.- 424c¢.:mt. (20 sx3. B
oubm.)

EdanoB B.M. Dnexrtpuyeckne W BOJOKOHHO-ONTHYECKHUE JIMHUU CBSI3U [ DJIEKTPOHHBIN
pecypce] : yueb. mocobue. — Tomck : TOMCK. TOC. YH-T CHCTEM YIp. U PaIHOICKTPOHHUKH,
2012. — 150 c. Pexxum goctyma: http://edu.tusur.ru/training/publications/802

12.2. lonoiHuTEIBLHAS IUTEPATypa

1.

2.

EdanoB B.U. DnekTpuueckue U BOJIOKOHHO-ONTHYECKUE JIMHUU CBS3H.: yuel. rmocooue. —
Tomck: ToMmck. roc. yH-T cUCTEM yIp. ¥ paanodiaekTpoHuku, 2006. — s c. (26 5k3. B 6u0m1.)
Crnenos H.H. CoBpemeHHbIE TEXHOIOTHH IIU(PPOBBIX ONTOBOJIOKOHHBIX ceTel cBsizu (ATM,
PDH, SDH, SONET u WDM. - M.: Paguo u cBsi3b, 2003. - 468 c.: (24 5k3. B 6uOI1.)
®puman P. BonokonHo-ontuueckue cucteMbl cBsizu: [lep. ¢ anrn./ - M.: Texnocdepa,
2006. — 495 c. (14 5K3. B 6ub1.)

[ToptHOB D.JI. IIpUHIIUTIBI TOCTPOEHUS EPBUYHBIX CETEH U ONTUYECKUE KaOeTbHbIe TUHUH
cBsi3u: YuebHoe nmocodue st By3oB. — M: Topstuas munmsi-Tenexom, 2009. — 544c.: nn. (29
9K3. B OMOI1.)

OnTHyeckue TeIeKOMMYHHUKAIMOHHBIE CHCTEMBI [ DNIEKTPOHHBIHN pecypc] : Y4eOHuK 1
By30B / B. H. Topauenxo, B. B. Kpyxmanes u np. Iloxa pen. npodeccopa B. H. 'opauenko. —
M: T'opsiuas nmunusi-Tenexom, 2011. — 368 c. Pexxum nocryna:
http://e.lanbook.com/view/book/5147/page368/ .

12.3. IlepeyeHb MeTOAUYECKUX YKA3AHUI 110 J1a00PATOPHBIM padoTaM, NPAKTHYECKUM
3aHATHAM, CAMOCTOATEIbLHOM padore

1.

OrnTryeckre HampaBIAIONINEe CUCTEMBI U TaccuBHBIE KOMITOHEHTHI BOJIC [DneKkTpoHHBIH
pecypc]: Metonndeckue yka3zaHus K JaboparopHsiM padotam / Epanos B. 1. —2012. 43 c.
Pexxum moctyna: http://edu.tusur.ru/training/publications/790

COopHUK 33/1a4 IO BOJIOKOHHO-ONTUYECKUM JIMHUSAM CBSI3U [ DNEKTPOHHBIHN pecypc]:
Y4eOHo-MeTonu4eckoe mocodue mno npakruyeckuM 3anatusm / Edanos B. 1. —2012. 50 c.
Pexxum noctyma: http://edu.tusur.ru/training/publications/788

OnTHyeckue HapaBJISIFOIINE CPE/IBI U ITACCUBHBIE KOMITOHEHTHI BOJIOKOHHO-ONTHYECKUX
JVHUHN CBSI3U [DJEKTPOHHBIN pecypc]: MeTtonuueckue yKa3aHus 10 OpraHu3aIiu
camocrosTenbHoll padotel / Edanos B. 1. — 2009. 41 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/1266

12.4. TlepeyeHb HHTEPHET-PECYPCOB

1.

N

e

Springer Journals_ — moJHOTEKCTOBAas KOJIIEKIUS JJICKTPOHHEIX JKypHAJIOB HW3JaTEIbCTBa
Springer. http://link.springer.com/

Hayunas snexkrponnas 6udaroreka eLIBRARY.RU http://elibrary.ru/defaultx.asp;

CrnoBapn W crnpaBouyHHMKH wm31arenscTBa Okcopiackoro yHuBepcutera http://www.ox-
fordreference.com/pub/views/home.html;

YauBepcurerckas nHpopMarronHas cucrema Poccus http://uisrussia.msu.ru/is4/-main.jsp;
Pexomenmamuss MCO-T G.651 - XapakTepuCTUKH MHOTOMOJOBBIX TPAIUEHTHBIX BOJOKOHHO-
ontuueckux Kabemuei 50/125 mxm: http://izmer-1s.ru/g651.pdf

Pexomenmarmn MCD-T G.652 - CrangapTHOE OJHOMOIOBOE ONTOBOJOKHO: http://izmer-
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Is.ru/g652.pdf
7. Pexomenmammun MCD-T G.653 - OmgHOMOZOBOE ONTOBOJIOKHO C HYJEBOH CMEIICHHOU

nucriepcueit: http://izmer-1s.ru/g653.pdf

8. Pexomenmanmun MCDO-T G.654 - XapakTEepUCTHUKH OJHOMOIOBOTO ONTHYECKOTO BOJIOKHA H
KabeJIsl Co CMEIIeHHOU Auciiepcueit u orceukoit: http://izmer-Is.ru/g654.pdf

9. Pexomenmanmun MCD-T G.655 - XapaKTepUCTHKH OJHOMOJIOBOTO BOJIOKOHHO-ONTHYECKOTO
BOJIOKHA U Ka0eJisi ¢ HeHYJIeBbIM JIMCIIEPCUOHHBIM cMeterneM: http://izmer-1s.ru/g655.pdf

10. Pexomennmaniuu MCO-T G.656 - XapaKkTepuCTUKHA BOJIOKHA U KaOessi ¢ HEHYJICBOU JUCTIEPCHEH
JUTSL IIIMPOKOIIOJIOCHOM onTryeckoit nmepenayn: http://izmer-1s.ru/g656.pdf

11. Pexomennmaniuu MCDO-T G.657 - XapakTepUCTHKH OAHOMOJOBOTO OINTHYECKOTO BOJIOKHA W
Ka0eJls, He YyBCTBUTEIHLHOTO K IMOTEPSM Ha MAaKPOU3TUOE, I UCTIONB30BAHMS B CETSAX JIOCTYIIA!
http://izmer-1s.ru/g657.pdf

12. Pexomengatms MCO-T G.664 - Ilpouenypsl u TpeOOBaHUS K OOECHEYCHHMIO ONTHYECKOM

6C3OHaCHOCTI/I OIITUYCCKUX TpaHCHOpTHBIX CHUCTCM.
https://www.itu.int/rec/dologin pub.asp?lang=e&id=T-REC-G.664-200603-S!!PDF-
R&type=items

13. Pexomengatmms MCD-T G.666 - Xapakrtepuctuku komnencaropoB [IMJl u mpueMHUKH C
xkomriencarmein  IIMJI:  https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.666-
200507-S!"PDF-R&type=items

14. Pexomennanus MCD-T G.671 - XapakTepuCTHKH IepeAadyd ONTHYCCKUX KOMIIOHEHTOB M
IIOJICHCTEM: https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.671-200612-
SIAMd2!PDF-R&type=items

15. Pexomenpamus MCD-T G.694.2 - CnekTpanbHble CETKU Ui pUMEHEHUs TexHoioruii WDM:
cerka [uMH BoiH TtexHosiorun CWDM: https://www.itu.int/rec/dologin pub.asp?lang=e&id=T-
REC-G.671-200612-S!Amd2!PDF-R&type=items

MATEPUAJIbHO-TEXHUYECKOE OBECNEYEHUE ANCUUNMJINHDI:

Yuebnas nadopatopust (333 6) obopymoBaHa HEOOXOAMMBIMH YCTAHOBKAMH M MPUOOpaMu
JUTSL TIPOBE/ICHUSI Ta0OPaTOPHBIX paboT MO AUCHUIUIMHAM, obecriednBaeMbIM Kadeapoir CBUuKP.

BoruncnutensHas  maboparopust  (aya.337 6), kadenper CBYuKP  o06opynoBanbl
NepCOHATILHBIMUA KOMITBIOTEPaMH, OOBEIMHEHHBIMH B JIOKAJIBHYIO BBIUYUCIHTEIBHYIO CETh Kad.
CBYuKP ¢ Beixonom B Internet.
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PAJHAOSJIEKTPOHUKH» (TYCYP)
YTBEPHIATO
Hpopem}?o vueGHoll padoTe
S Q 1i. E. Tposa
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®OH/] OLEHOYHBIX CPEXCTB M0 YY4EBHOU JUCIAILINHE
«OHNTUYECKUE HAITPABJIAIOHIUE CPE/{BI»

(MONMHOC HAMMEHOBAHUE YHEOHOM JIMCLMIIIMHBL WIH NPAKTHKH)

Vposennb ocnopHoii obpazorarensHo# nporpammMel  BAJTAKBAPWAT

(BaKkanaBpuar, MArMCTPATYPE, CICLHATMTET)
Hanpasienne(s) NOATOTORKH (cnenaanpnocts) 210700.62 «MHOOKOMMYHUKA MAOHHBIE
TEXHOJIOI'VMW U CUCTEMEL CBA3

(FIONHOE HAMMEHOBAHHE HANPABIEHHUSA MOITOTORKH (CHEUMATLIOCTH))

Mpoduan(s) OUTHYECKUE CHCTEMBI W CETH CBSI3H

(MOHOC HaUMEHOBaHKE (IPO(HIIA HAMPARTSHUA TIOITOTOBKH (CHCLUHATBHOCTH))

Dopma obyueHny ouHas
(ouHas, 04H0-330491A3 (BCUSPHAR), 3a0UHAH)

@axynerer PTO (pagnorexHuuecknii)

(CoKpalleHHOS 1 TOTHOE HAMMCHOBAINE (daKynsTeTa)

Kagpeapa CBYnKP (CBEPXBLICOKOYACTOTHOMW ¥ KBAHTOBOMH P.

(CoxpameHHoe 1 NoNHOC HAHMEHOBAITHE Kadeapsi)

Kype 3 Cemectp 3

Yaebnbii nuian Hadopa 2013, 2014,2015 rozos.

3auer cemMecTp Hud. zaqer cemMecTp

Dxzamen 3 cemecTp

Tomewr 2016
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1 Bgenenue

@onx oneHounslx cpeacts (POC) sBiseTcss NPWIOKEHHEM K pabodell mporpamme
JUCLUIUINHBL (MPAaKTUKU) U TPEACTaBIAET COOOM COBOKYIHOCTb KOHTPOJBHO-M3MEPUTEIBHBIX
MarepuanoB (TUIIOBBIC 3a7aud (3aJaHuUs1), KOHTPOJIbHBIE PaOOThI, TECTHI M Jp.) U METOIOB HX
UCIIOJb30BaHMs, IPEIHA3HAUYECHHBIX JUII WU3MEPEHUS  YPOBHSA  JOCTHXKEGHHA  CTYACHTOM
YCTaHOBJICHHBIX PE3Y/JIbTaTOB OOyUEHUSI.

®OC no aucuumiuHe (IPAaKTUKE) HCHONb3YeTCS IpPU IPOBEICHUM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MIPOMEKYTOUHOM aTTECTALIMM CTYACHTOB.

[lepeuenp 3aKpenIeHHbIX 332 AUCUUIUIMHON (TMPAKTHKOM) KOMIETEHIIMHA MpHUBEJCH B TaOHIIe
1.

Tabiuua 1 — Ilepevyenb 3aKpenieHHBIX 32 JUCHUIINHOH KOMIIeTEeHIIUI

Kon (I)OpMyJIHPOBKa KOMII€ETCHIIUH 9Tanbl (l)OpMI/IPOBaHI/Iﬂ KOMIICTCHIIUHA

OIIK-5 | cnmocoGHOCTH UCIIONB30BaTh | B pezynvmame uzyuenus OucyuniuHsl CIyoeHm
HOPMAaTHBHYIO M  TPABOBYIO | 00JJCEH 3HAMb. OCHOBHBIC MPUHITUIIBI TOCTPOCHUS
JOKYMEHTAIIMI0,  XapaKTePHYIO | NMEPBUYHBIX CETEU DIICKTPOCBSI3U; KOHCTPYKIIUU
ISt 001acTH | XapaKTEPUCTUKHA ONTHYSCKHUX HAMPABIISIIONINX CPEI,
WH(POKOMMYHHUKAITUOHHBIX TEXHUYECKHE XaPaKTEPUCTUKU TTACCUBHBIX
TexHosmorui u cucrem cBsi3u | komnoHeHT BOJIC; pexomenganmu MCO-T (G.651 —
(HopmaTuBHBIE MpaBoBbie akThl | (5.657); HOPMATUBHO- HOPMATUBHYIO U MIPABOBYIO

Poccuiickoit ®denepanuu, | JOKYMEHTAIUIO MTPaBOBYIO JokyMeHTanuio BOJIC;
TEXHUYECKUE peramMeHThbl, | yMemsb . UCIONb30BaTh MOJIYyUYEHHbIE 3HAHUS IS
MEXKyHapOJIHbIE U | pacyeTa OCHOBHBIX TEXHMYECKUX XapaKTEPUCTHUK
HallMOHAJIbHbIE cranaaptsl, | BOJIC u ux npoekTupoBaHusi ¢ yueToM TpeOOBaHHUIA
PEKOMEHIaLNH OBICTpO/IENCTBUS, HA/IEXKHOCTH, TEXHOJIOTUYHOCTU U
MexayHapoIHOro coro3a | ynoOcTBa TEXHUYECKOW AKCIUTyaTalliu; ONPEAEIsATh
ANIEKTPOCBSI3N) U U3MEPSIThH NepeiaTouHble, (pU3nvecKue,

MEXaHNYECKNE U KOHCTPYKTUBHBIE XapaKTEPUCTUKHU
ONTUYECKUX HAMpaBJISIIOIINX CPE;

61a0emy’ HaBbIKAMU pabOTHI C ONITUYECKUM
BOJIOKHOM, METOAIaMH €ro MOHTaxa. VIMeTh onbIT
paboThl ¢ MpuOOpPaMu U ammaparypoi Mo HacTpoike
u ucnbiTanuto OK; HaBbIKaMU PUMEHEHUS
TEOPETUYECKUX U IKCIIEPUMEHTAJIBHBIX METOJIOB
MCCJIEZIOBAHUS JIsI OCBOCHUS HOBBIX
NEPCIIEKTUBHBIX ONTHYECKUX HAIPABIISAIOLINX CPEL

nepeaadH.

[1K-8 yMeHHue coOuparh u B pesynomame u3yuenus oucyuniunvl cmyoenm
aHAJIM3UPOBATh HH(OPMAIIHIO 00J19#ceH 3Hamy’. OCHOBHBIE IPUHIIUAIIBI TOCTPOCHUS
111 POPMHUPOBAHUS UCXOHBIX NEPBUYHBIX CETEH AIEKTPOCBS3U; KOHCTPYKLIUHU U
JaHHBIX JJIA ITPOCKTUPOBAHUSA XAPAKTCPUCTUKHU OINITUYCCKUX HAIIPABIAIOOIUX CPCI;
CPE/ICTB U CeTeH CBA3U U UX TEXHUYECKHE XapaKTEPUCTUKU AaCCUBHBIX
3JIEMEHTOB komrioHeHT BOJIC; pexomennaruu MCO-T (G.651 —

G.657); HOpMaTUBHO- HOPMATHUBHYIO U IPABOBYIO
JIOKYMEHTaIMIO TpaBoByto nokyMeHrtanuio BOJIC;
YMmemb: UCIOJIb30BaTh MOJIyYECHHbIE 3HAHUS IS
pacdera OCHOBHBIX TEXHUYECKHX XAPAKTEPUCTUK
BOJIC u ux npoeKkTupoBaHus ¢ y4eTOM TPeOOBaHHIA
OBICTPONIENCTBHUS, HAJIEKHOCTH, TEXHOJIOTUYHOCTH U
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yAOOCTBa TEXHUYECKOM KCILTyaTalluK; OIPEaeIiaTh
U U3MEPSITH MepeiaTouHbIe, (PU3nIecKue,
MEXaHUYECKHE U KOHCTPYKTUBHBIE XapaKTePUCTUKHI
ONTUYECKUX HAIIPABJISIIOIINX CPETI,;

61ademp’ HaBbIKAMU PabOTHI C ONITUYECKUM
BOJIOKHOM, METOJIaMU €ro MOHTaxa. MimeTs onbIT
paboThl ¢ mpubopamMu U anmnapaTypoi o HaCTpoike
u ucneitanuio OK; HaBbIKaMu TPUMEHEHUS
TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX METO/IOB
MCCJIEIOBAHUS /111 OCBOCHUSI HOBBIX MEPCIIEKTUBHBIX
ONTHYECKUX HAMPABJISIIOMINUX CPE Mepeiayun.

I1K-9

YMEHHUE MPOBOAUTH PACUETHI 1O
MPOEKTY CETEH, COOPYKEHUH U
CpeICTB MHPOKOMMYHUKAIIUN B
COOTBETCTBHH C TEXHUYECKUM
3aJIaHUEM C HUCII0JIb30BAHUEM
KaK CTaHJapTHBIX METO/IOB,
MIPUEMOB U CPEJICTB
aBTOMAaTH3alNH
MIPOCKTUPOBAHMS, TAK U
CaMOCTOSITENILHO CO3/IaBAEMbIX
OPUTHHAIILHBIX TIPOTPaMM

Honscen 3namo:

aJITOPUTMBI pacueTa XapaKTEPUCTHK YCTPOMCTB U
CHUCTEM CBS3H, B TOM YHUCIJIE, U C UCIIOJIb30BAaHUEM
CaMOCTOSITEIIBHO CO3/ITaBAEMbIX OPUTHHAIBHBIX
porpamm;

METOAMKH MPOEKTUPOBAHUS YCTPOUCTB U CUCTEM
CBSI3HU, B TOM YHCJIE, U C UCIIOJIb30BAHUEM CPEJICTB
ABTOMAaTH3AIMU TIPOCKTHPOBAHUS.

ymembn:

MIPOBOJIUTH PACYETHI MO IPOEKTY CPENICTB
MH()POKOMMYHHKAIIUN B COOTBETCTBUU C
TEXHUYCCKHUM 3a7[aHUEM;

WCII0JIB30BaTh METOMKHU TPOCKTUPOBAHUS
YCTPOICTB U CUCTEM CBSI3U, B TOM YHCJTIE, U C
WCIIOJIb30BAaHUEM CPEJICTB aBTOMATHU3AIUU
MIPOCKTUPOBAHMS.

enademn:

METOJIMKaMH pacyeTa XapaKTePUCTUK CPEACTB
MH(}OKOMMYHHKAIIHH;

HaBBIKAMH IPOEKTUPOBAHUS Y3JI0B U YCTPOUCTB
cpenctB HHPOKOMMYHUKAIIMI B COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM.

2 Peanu3anusi KOMIETEHIU

2.1 Komnerenuusa OIIK-5

OIIK-5: cnoco0HOCTH MCHOJIb30BATH HOPMATHBHYI0 M IPABOBYI0 JOKYMEHTALHIO,

XapaKTepHY A 001acTH HWH(POKOMMYHUKAIMOHHBIX TEXHOJOTH W CHCTEM CBSI3H
(HopMaTuBHBIe mpaBoBble aKThl Poccuiickoili Penepanum, TeXHHUYECKHE PerIAMEHTHI,
MEKAYHAPOAHBbIE U HALMOHAJIBbHbIC CTAHAAPTHI, pekoMeHAAuuH MexKIYHAPOAHOIO COKO3a

JIEKTPOCBSI3H)

Jlnst  popmMupoBaHHS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBHTH PsJl ITAroB. OTarbl

q)OpMI/IpOBaHI/ISI KOMIICTCHIINHU, TPUMCHACMBIC IJI 3TOr0 BUABI 3aHATUH U HCIIOJIB3YEMBIC CPEACTBA

OLCHUBAaHUA MIPEACTABIICHBI B Ta6J'II/IIIe 2.

Tabauna 2— Jtansl (opMHUPOBAHUA KOMIIETEHIIMH M MCIO0JIb3yeMble CPeJACTBA OLleHUBAHUS

1. Cocras 3HATBH

YMmetnb Baanern
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Conep:xkanue
ITANoB

3HaeT HOPMATUBHYIO U

VYMeeT UCIIOIb30BaTh

BJ'IaI[CeT HaBbIKaMH

MIPaBOBYIO TOKYMEHTAIIHIO, HOPMATHUBHYIO U IIPABOBYIO WCTIOTIb30BAHUS
xapakrepayto g BOJIC JIOKYMEHTAIIHIO, HOPMAaTHBHOH U
(HOpMaTUBHBIC TIPABOBBIC xapaktepnyto ains BOJIC MIPaBOBOM

akTel Poccuiickoit @eneparuu, | (HOpMaTUBHEIC MPABOBEIE JIOKyMEHTALIIH,

TEXHUYCCKUE PETTIaMEHTHI,
MCKAYHApOAHBIC 1
HallMOHAJIbHBIC CTaHIapPThI,

akThl Poccuiickoi
®degepannu, TEXHUYECKHUE
periamMeHTHl,

XapaKkTepHOH 1JIst
BOJIC

Koncriekt caMocTosITEIbHON
paboThHI

PEKOMEHTaITH MEXTyHAPOHBIE U
MexayHapOIHOTO COr3a HaIlMOHATIbHBIC CTAHIAPTEI,
ANEKTPOCBSI3M) PpEKOMEHIaH
MexayHapOgHOIro COr3a
AIIEKTPOCBSI3N).
Jlexuuu; JlaGopatopHblie pabOTHI; JlabopatopHbie
[TpakTuueckue 3aHATHS BrimonHenne 1oManrHero paboTsr;
Bunbi 3anaTuii | [pynnoBbie KOHCYIBTAILNMY; 3aJIaHuUS;
CamocrosTenpHas pabora
CTYICHTOB
Tecr; OdopMiieHHE OTYETHOCTH U | 3amura
KonTponbhas padora; 3anuTa 1a00paTOPHBIX 1abopaTOPHBIX
Hcnons3yemble | BBINONHEHNE TOMANIHETO paodor; pabor,
cpeacTBa 3a/1aHus; OdopmieHre U 3a1uTa JK3aMeH
OlleHUBAHUSA OK3aMeH JIOMAIITHETO 3a/1aHMs;

O6HII/IG XapaKTCPpUCTUKHA IoKa3arene u KPUTCPUCB OUCHHWBAHWA KOMIICTCHIIHMU Ha BCCX

JTarax MpHUBEICHBI B Ta0IUIE 3.
Tabmuua 3 — O0mme XapakTepuCcTHKHU NMOKAa3aTesieil 1 KpUTepHeB OLleHMBAHUSI KOMIIETEHIIUH

o 3ranamMm

IToka3arean n

3HaThL YMmeThb Baagernb
KpUTepUu
O6nanaer O06nanaer AUana3oHOM
(baKTHYECKUMH U MPaKTUYECKUX YMEHHH,
Kontposaupyer padory,
. TEOPETUICCKUMHU TpeOyeMbIX JIJIst
OTan4HO (BBICOKHIA MPOBOAUT OLIEHKY,
3HAHWSIMU B Ipejeiax Pa3BUTHS TBOPYECKHUX
YPOBEHb) . . COBEPILIECHCTBYET
n3ydaeMoi 00sacTu ¢ pelIeHunH, o
JeficTBUS paboThI
MOHUMAHUEM I'PaHHIL abcTparupoBaHUs
MPUMEHUMOCTH pobaem

Xopomuo (0a30BbIi

3HaeT (akThl,
MPUHLIMIIBL, TPOLIECCHI,
oO01re MoHsITHA B

Ob6nanaer Auana3oHOM
NPAKTHYECKUX YMEHHUIH,
TpeOyeMbIX ATt
perieHust

bepeT oTBeTCTBEHHOCTH
3a 3aBepIIeHUE 33139 B
HCCIIEI0OBaHUH,
MPHUCTIOCA0IMBAET CBOE

YPOBCHE) npeaenax u3ydaeMon ompeJeNIeHHBIX Ipo0JieM | TmoBeneHue K
oOnactn B obnactu 00CTOsITENBCTBAM B
HCCIIEI0BaHUs pemennyu npooieM
O6nagaeT OCHOBHBIMH
YnoBjIeTBOPUTEIBHO Ob6nanaer 6a30BBIMH yMeHUsIMH, Tpebye- Pabotaer npu npsimom

O6H_H/IMI/I 3HaHUAMUA MBIMH JIs1 BBIIIOJTHCHUSA Ha6J'IIO,Z[€HI/II/I

MPOCTHIX 3ajad

(TOporoBEIil YPOBEHB)
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@opMyIUpPOBKa IMOKA3ATEIIEH U KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIIVM IIPUBEICHA B

Tabnuue 4.

Taﬁ.lmua 4 — Iloka3areyau " KPUTECPHUHU OCHUBAHUS KOMIICTCHIMHA HaA 3Talmax

IToka3areaun u
KpUTEPUH

3HaTh

YMmeThb

Baanern

OTiau4HO (BHICOKMA
YPOBEHBb)

3HaeT HOPMaTUBHYIO U
MIPaBOBYIO
JOKYMEHTAIIHIO,
xapakrepuyto s BOJIC;
MIPEICTABIISICT CITIOCOOBI U
pe3yabTaThl
WCTIOJIb30BaHUS
BBIOPAHHBIX JAHHBIX.

‘YMeeT cBOOOIHO
HCIIOIh30BATh
HOPMATHUBHYIO U
MIPaBOBYIO
JIOKYMEHTAIIHIO,
XapaKTEPHYIO JIJIs
BOJIC, o0ocHOBEIBaeT
BBEIOOp METOAA U TIJIaH
pEllIeHMs TTOCTaBJICHHON
3a1a4u

Bunaneer HaBbIKaMu
HCITIOJIb30BAHMUS
HOPMaTUBHOM U
NPaBOBOU TOKyMEHTALUH,
xapakteproi mst BOJIC.

3HaeT HOPMATUBHYIO U

CaMOCTOSTETEHO

Bmageer criocobamu

(ToporoBbIii ypoBeHb)

MMPAaBOBYIO JOKYMCHTAIIUH
3HACT OCHOBHBIC MCTOIbI
HCIIOJIb30BaHUA
BI)I6paHHBIX JaHHBIX

pe3yNbTaThl CBOEH
paboThI

MIPaBOBYIO mo0UpaeT HOPMATUBHYIO | MCIOJIB30BAHUS
JIOKyMEHTAITHIO, Y TIPaBOBYIO HOPMATHUBHOM U
xapakrepuyto 1 BOJIC; | nokymeHTanuro,; MIPaBOBOM JJOKYMEHTAIIHH,
BEIOHMpAeT CriocoObl 1 XapaKTEPHYIO IS xapaktepnou ainst BOJIC.
Xopoo (0a30BbIi pe3yabTaThl BOIJIC;
YPOBEHb) HCIIOJIb30BaHUs YMEET KOPPEKTHO

BEIOpaHHBIX JaHHBIX. BEIPXKATh U

apryMeHTUPOBAaHHO

000CHOBBIBAaTh BHIOOD

METO/a Y TUIaH PelIeHuUs

MOCTaBJICHHOM 3371249
HNMmeeT ocHOBHEIE Ymeet pabotars co Bnaneer TepmuHOnorueit
MOHSITHS TIO TOUCKY CIIPaBOYHOM MPEeIMETHOHN 00acTu
HOPMaTHBHOH H JTUTEPaTypoi; 3HAHUA,

Y10BIeTBOPUTEIBHO yMeeT IPEeJICTaBISATh Paboraer npu npssmom

HAOJIONECHUN.

2.2 Komnerenuus ITK-8

IIK-8: ymeHue co0MpaTb W aHAJM3UPOBATh HHpoOpManuo i (GopMHUPOBAHUSA
HCXOAHBIX JAHHBIX 1JIf1 IPOEKTUPOBAHHUSA CPEACTB U ceTell CBA3H U X JJIEMEHTOB.

I[J'ISI (I)OpMI/IpOBaHI/ISI KOMIICTCHIIM HCO6XOI(I/IMO OCYHICCTBUTL pAd OTallOB.

Ortansl

(I)OpMI/IpOBaHI/ISI KOMIICTCHIIMU, IPUMCHACMBIC IJIS 3TOI0 BUJAbI 3aHATHUH U HCIIOJIB3YCMBIC CPECACTBA

OIICHUBAHUS MPEACTABICHBI B TAOIHIIE S.

Tabauma 5— Iranbl (opMUPOBAHUS KOMIIETEHIIMU U MCIIOJIb3yeMble CPeICTBA OlleHUBAHUSA

Cocras

3HaThH

YMmeTh

Baanern

Copep:xkaHue 3TaNoB

3HaeT, Kak co0uparh 1

Ymeer cobuparb

BJ'IaI[eCT HaBbIKaMH
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aHAJIM3UPOBATh
nHpOpMAITHIO IS
hopmupoBaHUs
WCXOJHBIX TAHHBIX YIS
npoektupoBanus BOJIC

HE0OXOTUMBIE
“H(OPMAITHIO IS
hopmupoBaHUS
HCXOMHBIX TAHHBIX JUTS
npoextupoBanus BOJIC.

MOJTyYEHUS
00pabOTKH UCXOTHBIX
JAHHBIX JUTSI
MPOSKTUPOBAHUS
BOJIC.

Jlexnnm; JlaGoparopHbie paboTHL; JlabopaTtopHbIie pabOTHI
IIpakTnueckue 3ausaTUsl | BeimonaHeHue nomaiHero
Buawbl 3ansaTuii I'pynnoBsie 3aJ1aHUS;
KOHCYJIBTAIlNH; CamocTosiTenpHas paboTa
CTYZIEHTOB
Tecr; OdopmiteHre OTYETHOCTH | 3amuTa JIabopaTOPHBIX
KontpomisHas pabora; Y 3aluTa 1a00paTopHbIX | padoT,
Brimoraenme pabor; DK3aMeH.

Hcnoub3yemble
cpeacTBa OLeHUBAHUS

JIOMAIITHETO 3aJaHus;
DK3aMeH

OdopmiteHne 1 3amura
JIOMAIITHETO 3aJaHus;
Koncnekr
CaMOCTOSTEILHOM
paboThI

OO01Iue XapakTepUCTUKU TOKa3areneil u

aTanax MpUBEACHbI B TabnuIe 6.
Tadauna 6 — O0ue XapaKkTepUCTHKHY NMOKa3aTeseil 1 KpUTepHeB OLeHUBAHUSI KOMIIeTEHIINU

o 3Tamnmam

KpUTCpUCB OLCHHMBAHUA KOMIICTCHIOHWH Ha BCCX

IToka3zarenu u

3Harb Ymern Baanerb
KpUTEepun
Ob6namaer Ob6namaer Aana3oHOM
(haKTHICCKUMH U MPAKTUYECKUX YMCHHUIH,
Kontpomupyer padory,
N TEOPETUUCCKUMHU TpeOyeMbIX JJIst
OTau4HO (BBICOKHIA HPOBOAUT OLIEHKY,
3HAHHUSAMH B TIpeIeiax Pa3BUTHUS TBOPUYECKUX
YPOBEHbD) N . COBEpPILIEHCTBYET
M3ydaeMon 00JIacTH ¢ pereHui, o
JeHCTBYs pabOTHI
MMOHUMAaHUEM TPAHHUII abcTparupoBaHus
MPUMEHUMOCTH mpooiemM

Xopomuo (0a30BbIi
YPOBEHB)

3naeT QakThl,
MIPUHIIMIIBI, TIPOIIECCHI,
o01Me MoHATHUSA B
npezenax u3ydaeMomn
obactu

Ob6nanaer Auana3oHOM
IPaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIst
peLeHus
olpeesIeHHbIX Po0JeM
B 001acTH
HCCIIEIOBAHUS

BepeT oTBeTCTBEHHOCTH
3a 3aBepIIIeHNE 3a/1a4 B
HCCIIEN0BAHNY,
MPHUCIIOCA0IMBACT CBOEC
[IOBEICHUE K
00CTOATENILCTBAM B
pelieHun mpodiemMm

YioBi1eTBOPUTEIBHO
(TmoporoBbIii ypoBeHb)

Oo6nanaer 60a30BBIMU
00IIMMH 3HAHUSIMA

O0azaeT OCHOBHBIMU
YMEHHSMH, Tpedye-
MBIMU JUIS BBITTOJIHEHHS

MMPOCTBIX 3a4a4

Paboraer npu npsMom
HAOIIOIEHUN

(DOpMy.TII/IpOBKa ToKa3arenei u KPUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIIMHI IPpUBCJICHA B

Tabnuue 7.
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Ta6auna 7 — [Moka3aTejJn 1 KPUTEPHH OLIEHUBAHUSI KOMIIETEHIIHN HA dTanmax

IToka3aTeaun n

JaHHBIX, aHAJTU3UPYET
CBSI3U MEX]y HUMU,
000CHOBEIBaeT BEIOOD
MCTOAA U IJIaH pCHICHUA
COCTaBJICHUSI IPOEKTA.

JOKa3bIBaTh BLI60p
HUCXOJHBIX NAHHBIX.

3HaTh Ymethb Baagernb
KpUTEepun
YBepeHHO 3HAET, KaK YMeeT cBOOOIHO Crioco0OeH pyKOBOIUTH
coOupars u coOMpaTh HEOOXOMUMYIO | MEXIUCITUTUIMHAPHON
aHaJIU3UPOBATh nHpOpMAITHIO IS KoMmaH10#; Biianeer
MH(OPMAITUIO JIJIS (dhopMupoBaHUsI HaBBIKaMHU MOJTyYCHUS U
(hopMUPOBaHUSI UCXOHBIX | MCXOIHBIX JAHHBIX JJIs 00pabOTKH HCXOTHBIX
TAHHBIX JUIS MPOEKTUPOBAHUS TAHHBIX JUISA
OT1an4yHo mpoektupoBanus BOJIC, BOJIC; ymeer npoextupoBanus BOJIC,
(BBICOKHIT MPEJICTABIISET CIIOCOOBI U MaTeMaTHYeCKU cBOOOTHO BIajeeT
YPOBEHB) pe3yabTaThl BBIPAXKaTh U crocobaM# MpeCcTaBIeHUS
WICTIONIb30BAHMS UCXOOHBIX | apryMEHTHPOBAaHHO BBIOpaHHOW MH(POPMAIIHH.

UCIIOJIb30BAHUSI HCXOTHBIX
JIAHHBIX;

00OCHOBBIBAET BHIOOD
METO/Ia U TUIaH PeleHHs
COCTaBJICHUSI IPOCKTA.

Nwmeer npencrasieHue, CaMOCTOSATENBHO Kputnuecku ocmpicanBaeTt
Kak cobuparp u nmogoupaeT MTOJTyYeHHBIE 3HAHUS;
aHaJIM3UPOBATh WHPOPMALHIO JUIS KOMIIETCHTEH B
WHPOPMAIHIO TS ¢dbopmupoBaHUs UHQOPMAIH A
(hopMHUPOBaHMS UCXOOHBIX | UCXOAHBIX JAaHHBIX IS (hopMHPOBaHMS UCXOTHBIX
JaHHBIX IS MIPOCKTHUPOBAHUS JaHHBIX JUIS

Xopomo (pa3zoBrrii | mpoextuposanus BOJIC, BOJIC; ymeet npoextupoBanus BOJIC

YPOBEHB) MPEACTABIAET CIIOCOObI U MaTEeMaTHYECKH (pabora B

Ppe3ynbTaThl BBIpaXKaTb U MEXIUCLUIUIMHAPHON
WCTIOJIb30BaHUS CXOJHBIX | apryMEeHTHPOBaHHO KOMaHJIe);
JIAHHBIX; JIOKa3bIBaTh BEIOOD BIIaJiceT pa3HBIMU
000CHOBBIBAET BHIOOD WCXO/IHBIX JTaHHBIX. croco0amu MpeACTaBICHUS
METOJIa M IUIaH PEeLeHHUs BbIOpaHHON MH(OpManuy.
COCTAaBJICHHSI TPOEKTA.
Haet onpenenenus YmMmeet paboTarth co Bnageetr TepmuHoioruei B
OCHOBHBIX IOHSTHIA; CIIPABOYHOM obnactu BOJIC;
3HAeT OCHOBHBIE METO/IBI JTUTEpaTypoil; CNoco0eH KOPPEKTHO
(hopMHpOBaHHS UCXOHBIX | YMEET MPEACTABISTh NPE/ICTABUTH 3HAHUS B
JaHHBIX IS pe3yabTaThl CBOCH MareMaTuieckon gopme.

YnosiaerBopurtens | npoekruposanus BOJIC, paboTHhI PaGoraer npu npsimom

HO (NMOPOroBbIi MIPEJICTABIIAET CIIOCOOBI U HaOJTIOCHUH.
YPOBEHbD) pe3ynbTaThl

2.3 Komnerenuus ITK-9

IIK-9: ymenme npoBOIMTH pacyeTbl MO INPOEKTY ceTeil, COOpyXKeHHl M CpeicTB
HUH(POKOMMYHUKAIMI B COOTBETCTBHM C TEXHHYECKHUM 3aJaHHEM C HMCIOJb30BAHHEM KaK
CTAHJAAPTHBIX METOI0B, INPHEMOB H CPEIACTB ABTOMATH3alMM IPOEKTHPOBAHUS,
CaMOCTOATENbHO CO31aBAEMbIX OPUTHHAJIBHBIX IPOrPaMM

TaKk M
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Jns  QpopmupoBaHUs KOMIETEHIIMM HEOOXOIMMO OCYIIECTBUTH psJ 3TAroB.

OTtanel

(I)OpMI/IpOBaHI/ISI KOMIICTCHIIMU, MIPUMCHACMBIC IJISI 3TOI0 BUJbL 3aHATUN U HCIIOJIB3YCMBIC CPCACTBA

OIICHUBAHUS IPE/ICTABICHBI B TabmIe 8.
Tabéauuna 8— Itansl popMUPOBAHUA KOMIETEHIIUH U UCIOJIb3yeMble CPeICTBA OLlEeHUBAHUSA

Cocras 3HaTh YMmeThb Baanern
3HaeT TeopeTHIeCKHe YMeeT npoBOOUTD pacueT Bnaneer meTomukamu
OCHOBEHI PacdeToB 10 OCHOBHBIX TEXHHYECKHX pacueTa XapaKTepUCTHK
npoekty BOJIC B xapakrepuctuk OB, OB,;
COOTBETCTBHU C MPOBOJUTH PACUETHI IO HaBBIKAMH
TeXHHYECKNUM 3afaaneM ¢ | mpoekty BOJIC; npoektupoBanus BOJIC
WCTIIOJIb30BAHUEM KaK OTIPEAETISITh U U3MEPSThH B COOTBETCTBHH C
Conep:xanue

CTaHJapTHBIX METOAOB, nepeaaTouHbIe, TEXHUYECKUM 3a/JaHHEeM

Tanos MIPUEMOB U CPEJCTB ¢usnueckue,
aBTOMAaTH3alNN MEXaHUYECKUE U
MPOSKTUPOBAHUS, TaK U KOHCTPYKTHUBHBIC
CaMOCTOSITETILHO XapaKTEPUCTHKU
CO03/1aBaeMBbIX ONTHYECKUX

OpPUTMHAJIBHBIX IPOTrPaMM

HaTPAaBJISAIONINX CPEI.

Buanl 3ansaruit

Jlexuum;
[IpakTrueckue 3aHATUSA
I'pynnoBsie
KOHCYJIbTalluu;

JlabopatopHbie paObOTHI;
BrinonHenue noMairHero
3aJIaHus;
CamocrosiTenbHas pabora
CTYICHTOB

JlaGopartopHbie paObOTHI;
[IpakTuyeckue 3aHATUA

Hcnoab3yembie
cpeacTBa
OLIEeHUBAHMA

Tecr;

KonTponbhas padora;
BrImonHeHNE TOMANTHETO
3aJaHM;

DK3aMeH

OdopMieHHE OTYCTHOCTH
1 3aIlIiTa J1a00paTOPHBIX
pabor;

OdopmieHre U 3a1uTa
JIOMAIITHETO 3a/IaHus;
Koncnexr
CaMOCTOSITENTLHOMN paboThI

3amura 1a60paTOpHBIX
paboT, OTYETHI IO
MPaKTUICCKUM
3aHATHUSM,

JK3aMeH

O6HII/IG XapaKTCPpUCTUKHA ImoKas3arene u KPHUTCPUECB OUCHWBAHUA KOMIICTCHIIMU Ha BCECX

dTanax MpUBEACHHI B TadiwuIe 8.
Taoanna 9 — O0mue XapakTepUCTHKH NOKa3aTeseil 1 KpUTepHeB OLeHUBAHUSI KOMIIeTEHIINU

o ranamMm

IMoka3arean n

3HaTb Ymern Baapern
KpHUTEepUHU
O6nanaer O06nanaer AUana3oHOM
(bakTHYECKUMH U MPaKTUYECKUX YMEHHH,
Kontposaupyer padory,
. TEOPETUICCKUMU TpeOyeMbIX JIIst
OTau4HO (BBICOKHIA IIPOBOAUT OLIEHKY,
3HAHWSMH B IpeJieiax Pa3BUTHS TBOPYECKHUX
YPOBEHbD) . . COBEpPILIEHCTBYET
n3y4aeMoii 00sacTu ¢ peLIeHHUH, o
JIeHCTBUS paboThHI
MOHUMaHUEM I'PaHHMIL abcTparupoBaHUs
MPUMEHUMOCTH mpobaem

Xopomo (0a30BbIi
YPOBEHB)

3naeT QakThl,
MPUHLMIIBL, TPOLIECCHI,
o01iye MoHsTHUs B
penesax u3y4aeMou

Ob6namaer AMana30HOM
NPaKTHYECKUX YMEHHI,
TpeOyeMbIX AT
perieHust

BbepeT oTBETCTBEHHOCTH
3a 3aBEpLICHHUE 3a]1a4 B
HCCIIEIOBaHUH,
MPHUCIIOCA0INBAET CBOE
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obnactu

OTIpEICTICHHBIX MPOOIIEM
B oOyacT
HCCIIEIOBAHNS

MOBEAEHHE K
00CTOSITENILCTBAM B
perIeHuH IpooIeM

YnoBi1eTBOPUTEILHO
(MOporoBbIii YpOBEHb)

O06mamaeT 6a30BLIMH
00IMMH 3HAHUSAMA

O0iagaeT OCHOBHBIMHA
YMEHHSIMU, TpeOye-
MBIMH IS BBIIIOJIHEHNUS

Pabotaer npu npsimom
HaOI0neHUH

IIPOCTBIX 3ada4

(DOPMYJIHpOBKa ToKas3arenei u KpUTCPUCB OLICHUBAHUA I[aHHOﬁ KOMIICTCHIIUU IIPUBCICHA B

tabmuue 10.

Ta6muma 10— [Moka3arejim U KPpUTEPUH OLIEHUBAHNSI KOMIIETEHIIUM HA Tanax

IToxa3areau u
KPUTEpUu

3HaThH

YMmeTh

Baanern

OTin4yHO (BBICOKHUIH
YPOBEHb)

OOOCHOBBIBAET
AJITOPUTMBI pacyera
BOJIC;
aHaJTM3UPYET
METOIUKU
MPOEKTUPOBAHHMS
BOJIC.

I'pamoTHO poBOIUT
pacyeTsl IO MPOEKTY
BOJIC B cootrBeTCcTBUH
C TeXHUYECKUM
3aJJaHUEM;

YBEPEHHO MIPUMEHSIET
aJTOPUTMBI pacuera
BOJIC.

YBEpPEHHO BIAJEET HABBIKAMU
pacueta xapakrtepuctuk OB;
HaBBIKAMU POEKTUPOBAHUS
BOJIC B cooTBeTcTBHU C
TEXHUYECKUM 3aJaHHEM;
CBOOO/IHO HCITONTB3YET
MIPUEMBI IIPOEKTUPOBAHUS

BOIJIC.

ITonumaer anroput™el | CaMOCTOSITENIEHO Bnaneer HaBbikaMu pacuera
pacuera npoBoauT pacuetsl o | BOJIC;
xapakrepuctuk BOJIC; | npoexty BOJIC B HCIIOJIB3YET NPUEMBI
. apryMEHTUpyeT COOTBETCTBUH C npoektupoBanus BOJIC.
Xopomo (0a30BbIi Pry by p p
MIOPSATOK TEXHHYECKUM
YPOBEHBb) .
MIPOEKTHPOBAHUS 3aJlaHUEM;
BOJIC. KOPPEKTHO MPUMEHSET
ITOPUTMBI pacdeTa
BOJIC.
Bocnpouzsoaur YMeeT npeacTaBisiTh Bnaneer TepmuHosioruei B
OCHOBHBIE TIOJIOKEHHS | Pe3yibTaThl pacueToB 00JTacTH MPOCKTHPOBAHUS
pacuera BOJIC; BOJIC; BOJIC,;
HUMeeT NpeACTaBlIeHHe | ymeeT paboTaTh CO CHOCO0EH KOPPEKTHO
Y10BIeTBOPUTEIBLHO N
. 0 METOJINKaX CIIPaBOYHOM MIPEJICTAaBUTh PE3YIbTATHI
(moporoBbIii .
MPOEKTUPOBAHUS JIUTEPATYPOU; pacuera BOJIC. Pabotaet
YPOBEHBb) BOJT 6 6
OJIC. O6nanaer OCHOBHBIMU | OpU MPSIMOM HaOIIOJCHUU

YMCHHSIMH JJIs1
BBITIOJTHEHHUS TTPOCTHIX
3a1a4

3 TunoBble KOHTPOJIbHbIE 32JAHUA

I[J'ISI pcain3anuu BbIIICTICPCUUCIICHHBIX 3aa4 06yquI/151 HCIIOJIB3YIOTCA  CIICAYHOIINC

MaTepualibl:

— THIOBBIC KOHTPOJIBHBIC 3aJJaHUS WM UHBIC MaTCpHaJibl, HGO6XO)II/IMI)IG JIA OIICHKH 3HaHI/II\/'I,

YMEHUH, HaBBIKOB M (WJIM) OMbITA JESATEIbHOCTH, XapaKTepU3YIOIIHUX 3Tanbl (OPMUPOBAHUS

KOMIIETEHIIHM B nponecce 0OCBOCHUA 06pa30BaTeJ'IBHOI71 ImporpamMmsal, B COCTaBE:
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Tect 1: KoMnbloTepHBINM TECTOBBIN KOHTPOJIb 3HAHUH (KOHTPOJIbHO-U3MEPUTEIBHBIEC MaTepHaIIb)
JUIsL KOHTPOJIL 3HAHUI CTYJ€HTOB 110 OCHOBHBIM TEXHUUYECKUM XapaKTEPUCTUKAM MHOTOMOJIOBBIX U
OZTHOMOJIOBBIX ONTHYECKUX BOJIOKOH (JIoKasbHas ceTh Kadenpsl CBUuKP).

Tecr 2:

1. B yeM 3aKki1104aeTCs OCHOBHOE KOHCTPYKTHBHOE OT/IHYHe 0fHOMOoA0BOro OB ot

MHOI'OMOIOBOI0?

a) ouamemp cepoyesutbl, 8) HeKpye1oCcmb 000104KU,

0) ko3hpuyuenm 3amyxanus; 2) HEKOHYEHMPUUHOCMb CepPOYesUHbL U 0D0IOUKU.
2. B kakux equHuIax usmepsercs kKo3gpgpuuneHT mmpokonoaocuoctu MOB?
a) MI'y/km; 8) MI'y-xm;

0) 0b/xm; 2) ne/umim.

3. HazoBuTe ocHOBHBbIe XapakTepucTuku [IPOM

@) Nopo208as Yy8CmMeUmeIbHOCHb, e)a) 0)2);

0) keanmosas 3¢hghekmusrHocmn, J4C) MONBKO 8) U 2);

8) nonoca nponycKamusl, 3) a), 6) uo),

2) OmHOWeHUue CUSHAT/WYM, u) 8ce U3 nepeyUCIeHHbIX.

0) 8pems OmKIUKA,
4. Kakue BuJbI JUCIIEPCUHM MMEIOT MeCTO B 0iHOMOo10BoM OB?

a) xpomamuyeckas 8) xpomamuueckas, [IM]], mexcmooosas

6) xpomamuueckas u IIMJ] e) IIM]]

5. KakoBo 3Hayenne kod(ppuunenta mmpokonosgocuoctu ajast OB ¢ rpaguentubim ITTT?
a) 10-20 MIy*km 8) 50-250 MI'y*km

0) 20-50 MIy*xm 2) 400 -1200 MI'y*km

6. KakoBo THIM4YHOE 3HAYeHHE KOI(PPuueHTa 00paTHOIrO OTPAXKEHHSI 1 BHOCHMOI0
3aTyxaHus AJs pa3béma kiaacca PC?

q) %oy =3005 0=0,205
6) %omp =-400b , 0=0,805
g) Gomp =—9005  a.=0,505
2) Gomp =—-600b , 0=0,605

7. Kakumu Mexanu3zmamu o0ycJioBjIeHO 3aTyxanue ceeta B OB?

a) YO nocnowenue;

0) 3amyxanue Ha MaKpouzeubax;

8) peneesckoe paccesHue;

2) 3amyxaHue Ha MUKpouzeubax;

0) UK noenowenue;

8. K naccuBubiMm komnonentam BOJIC oTHocsiTest:

a) KOHHeKmopbl, A0anmepwvl, pazeemeumenu, OnMmuYecKue KOMMYmamopbl, AmmeHIoamopbsl;
0) KOHHEeKmMOopbl, adanmepwvl, pazeemeument, nepeoaroujue ONMoLeKMpoOHHble MOOYIU,
ammenamopul;

8) KOHHEKMOpbl, a0anmepbwl, YCUTUMENU, ONMUYECKUe KOMMYMamopbl, ammeH0amopbl,
2) KOHHEeKmMOopbl, NpUeMHble ONMOINEKMPOHHBLE MOOYIIU, ONMUYECKUE KOMMYMAmopbl,
ammeHI0amopul, a0anmepul.

9. Kakumu ¢axkTopamMu orpaHuyeHa JJIHHA pereHepalMoOHHOr0 y4acTka?

a) 3amyxauue;
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0) cmpoumenvHou OTUHOLL,

8) ducnepcueli;

2) cnocobom npokaaoku,

10. KakoBo 3HaueHue 4nca0BOii anepTypsl A1t OOB?

a) 0,01 -0,02 6) 0,1 -0,15
6) 0,06 — 0,08 2)0,2-0,3
11. Ha3zoBuTe ocHOBHbBIE XapakTepucTuku [IOM.
a) 20, P, AL,

6) P, 44, 0;

8) Koaghdpuyuenm ycunenus, 10, P;

2) P, Maccozabapumnule nokazamenu, A,

12. Yemy paBeH A0IyCTUMbI MHHMMAJIbHBIH paanyc usruda OK?

a) 5 ouamempos kabens

0) 10 ouamempos kabens

8) 20 ouamempos kabens

2) 30 ouamempos xabens

13. Yemy paBHBI IOTEPH HA BBIXOJAHBIX NOPTaxX pa3BerBuTe s 1x27?

a) 3,4 ob; 0) 6,8 0b;

8) 10 0b; e) 12 ob;

14. KakoBbI c1ioco0blI yBeJIMUeHHsI MPONYCKHOM cnocodonoctu BOJIC?

1) Komniencanus nucnepcuu; 2) Yeunurenu; 3) WDM cucremsr; 4) [loBroputenu;
5) Conutrepsr; 6) KommyTaropsr.

a)l, 2, 3; 0)2,4,6;

8) 1, 3; 2)2,5;

15. Yemy paBHO unc/ieHHOe 3HaYeHHe noTepsb B C — nuana3one ajas OOB?
a) 0,55 ob/xm,

0) 0,2 0b/km;

8) 0,35 ob/km;

2) 2 o0b/km;

16. {nsa kakux BOJIC ucnoab3yercsi OB ¢ HeHy/1eBoii cMemeHHoit qucnepcueii (pex. G655)?
a) cucmemot PON;

0) 1oKanbHLIE cemu,

8) cucmemwvr CKC;

2) cucmemvl co cnekmpanvrvim yniomuenuem DWDM,;

KonTponbHbie padoThbI:
1. Pacuer xapakTepuCTHUK OJHOMOJIOBBIX U MHOrOMO/10BbIX OB (BapuaHTBhI)

Tunossle EMITHH 3HayeHus
HapamMeTpeI
BOJIC H3NII;PeH 1 2 3 4 5 6 7 8
JuameTtp MKM 50/125 62,5/125 100/140
Cep/IleBUHBI /
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000JI0YKH

Pabouas muHa HM 820 1320 840 1280 850 1300
BOJIHBI, A

[Ipoduis I'TIIIT | CIIIIT | T'TITHT | TIHIT | CITHT | TTIIT | TITT | TTIIT
MIOKa3aTes
MIPETOMJIICHUS

Koaddunuent nb/xkm 2,5 2,5 0,8 3 3 0,7 4 15
3aTyXaHHs

YucoBas 0,23 0,23 0,23 0,28 0,238 0,28
amneprypa 0,29 0,29

CkopocTb Mobwurt/c 200 300 400 155 500 622 700 800
nepeaaun
1 poBoTO
MOTOKA

OHepreTu4ecKuit nb 18 20 16 18 20 16 24 20
HOTEHIHA

DHepreTUIeCKui nb 2 4 6 3 4 6 4 3
3amac

Npc=4, 0pc=0,4
b

2. Pacder nnuHBI 3JIeMEHTapHOTO Ka0eJIbHOTO yyacTKa (BapuaHThl)

Enu 3HaueHus
HHIL
TunoBble napamMeTpbl bI
BOJIC H3M 1 2 3 4 5 6 7 8
epeH
us
Tun OB SSF SMF SSF SMF SSF NZDS DSF NZDS
F F
Pexomenmanusa UTLT (G.652 | (G.652 | (G.652 | (G.652 | (G.652 | (G.655 | (G.653 | (G.655
) ) ) ) ) ) ) )
Koaddunuent nb/x 0,35 0,35 0,2 0,2 0,35 0,25 0,3 0,25
3aTyXaHus M
Koaddumnment Tc/H 7 3,5 18 18 4 4 4 4
yAEJIbHOU M'K
XpOMaTHUYECKOU M

nqucnepcun, D(L)

CxopocTb nepegaun Mobu | 622 622 140 622 2000 2500 2500 622
UPPOBOTO MOTOKA T/C

Pabouast 1yiriHA BOJIHBI, | HM 1260 1320 1530 1550 1330 1550 1550 1600
A

[upuna criekTpa HM 4,2 4,2 2 0,8 1,2 0,5 0,4 1,35
W3ITYUYCHHUS,

MomHOCTs U3nyueHuss | nbm 15 10 10 10 17 7 3 2
OIITHYECKOTO
nepeaTInKa

YyBCTBUTENHLHOCTD nbm -28 -34 -35 -37 -38 -38 -37 -38
OIITHYECKOTO
IpUEMHHKA

OHeprernyeckui 3anac | b 2 3 4 5 6 3 5 4

Cpenusist CTpoUTeIbHAS | KM 2,2 4.4 4.4 2,2 4.4 2,2 44 2,2
JUTHHA

Npc=2, 0pc=0,2 b,
(XHC:0,0S ,Z[B
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BeinosiHeHue JOMAIIHEr0 3a1aHUA:
Pemenue 3anay nHAMBUAYaJIbHBIX 3aJaHUN.
TeMbl pacueTHBIX 3aJaHUM:
4. PacueT XapaKTepUCTUK MHOTOMOJIOBOIO ONITUYECKOIO BOJIOKHA
5. Pacuer xapakTepuCTHK OJHOMOJOBOI'O OIITUYECKOIO BOJIOKHA
6. Pacuer niHHBI 3IEMEHTapHOTO KaOEIbHOIO y4acTKa.
Tembl J1a0DOpaTOPHBIX PpadoT:
Hccnenosanue 3pheKTUBHOCTH BBOJa ONTHYECKOro u3nyueHus B OB
Hccnenosanue 3aryxanust B OB u nmoreps Ha Makpon3rudax
HccnenoBanue qUCepCUOHHBIX XapakTepucTuk OB

A

HccnenoBanue noTeph B pa3beMHBIX COSIUHEHHSIX U KOAD(DUIIUEHTOB JCICHUS ACTUTENCH
OIITUYECKOM MOIITHOCTH

o

HccnenoBanye onTUYECKUX U KOHCTPYKTUBHBIX apameTpoB OB u OK

Pabota 1o TexHoJI0rMM CBapKH, MOHTaXa U pazzaenku OB

Tembl NpaKTHYECKUX PadoT (CeMUHAPDI):

Pacnpocrpanenue ontuueckux curaanos B OB, mydyeBas 1 BOJHOBasi TPAKTOBKA.
3aryxanue curHaios B OB

Hucnepcus u nonoca nponyckanus OB

Pacuer xapakTreprcTUK MHOIOMOAOBOTO U oiHOMOoz10Boro OB

Pacuer naccuBHbix komnonentos BOJIC

o gk wnhE

Pacuer juinHbI 371€eMEHTapHOTO KaOEJIBHOIO y4acTKa
TeMbl 1J151 CAMOCTOSITEJIbHOI PadoThI:
[TpopaboTka TeopeTUYEeCKOro MaTepuarna:
1. DOnexkrpoaMHaMHKa ONTUYECKUX HANPaBIISIOLUIMX Cpell Iepeiauyu
2. Ilepenarounsie xapakTepuctuku OB
3. KoHcTpyKuum 1 XapakTepUCTUKU ONTH-YECKUX Kabemei
4. TlpoexTupoBaHuE HANpPaBISIOMINX CPE Meperadn
[ToaroToBka K MpakTUYECKUM 3aHSATHSIM.
1. TMaccuBHbie komnoHeHTh! BOJIC: KOHHKTOpPBI, CIUIUTTEPHI, U30JS0PbI, (GUITBTPHL,
LUPKYJISATOPHI.
2. Henuneiinsie 3¢¢eKThl.
3. AktuBHbIe KoMIoHeHTH BOJIC
@DopMoif OTUETHOCTH MO pa3JiesilaM CaMOCTOSATENIbHON paboThI sBiIsIeTCs pedepart, pedepar-10Kiaja
WM [TPE3EHTALUS.
TeMbI KypcoBOIo NpoeKTa:
KypcoBbie npoekTs! (paboThl) yueOHBIM IJIAHOM HE MPETyCMOTPEHbI
JK3aMeHALMOHHbIE BONIPOCHI:
Ornruueckoe BosokHO (OB).
1. Jlaiire nonnyto knaccudukamuio OB, yncieHHble 3HaUe€HUS TEPEJaTOYHBIX XapaKTEPUCTHUK.
2. HazoBuTte Bce Bubl aucnepcun, umeromue mecto B OB. CpaBHUTE TucnepcHio
OJTHOMOJIOBBIX M1 MHOTOMOZI0BbIX OB.
3. B uem pocTomHCTBa M HeAOCTaTKU 0JHOMOAOBEIX OB? HazoBuTe THIIMYHBIE 3HAYEHUS UX
MepeAaTOYHBIX XapakTepucTHk s G.652
4. Kakue crannaptel OB Hanbonee mupoko ucnonbdytoress B BOJIC B HacTosiee Bpemsi?
JlaiiTe yricieHHbIe 3HAYEHUS UX OCHOBHBIX MEpPEAaTOYHbIX XapakTepucTHk. Kakosa ux
00acTh IpUMEHEHUS?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

Ot uvero 3aBucar cooctennblie morepu B OB u motepu B OK?

Bcnencreue yero BO3HUKAET NOJSPU3ALMOHHAs MexxMozoBas aucnepcusi? B kakux OB ona
MOSIBJIAETCS, K YEMY OHA IPUBOAMT U KAK OHA pacCUUThIBAETCA?

Hazosure «o0mactu npo3payHocTi» KBapueBbix OB u npuBeuTe THIIMYHBIC YUCICHHBIE
3HAYEHHUS [TOTEPD B KAXKJIOM.

[Iepeuncnure Ha kakue napamerpsl OB BiuseT oTHOCUTENBHAS Pa3HOCTh NIOKa3aTeseu
MIpeIOMJICHUS CepAIIeBUHBI U 000104KU. KakoBo ero cpenHee 3HaueHUE IS pa3IUYHbBIX
tunos OB?

N3 kakux cOCTaBIAIOMINUX COCTOUT Xpomarudeckas aucnepcusi? KoabdbunueHT yaenbHoit
nucnepcuu. Kakoii coctaBisioneil MOXHO MEHATh 3HAK U YTO U3 3TOIO ciaenyer?

Jaiite onpenenenue nucnepcuu. Kakue Buasl nucrepcuu Bol 3Haere? B kakux tunax OB
IIPEBAJIMPYIOT T€ UM UHbIE BUABI? B uem nsmepsercs aucnepcus?

Kak cBsizan koadduuueHT mupoxononocHocty ¢ paznuynabiv [I1I1? KakoBo ero unciennoe
3HaueHue 11 pazubix TTITT?

Ot kakoro mapametpa OB 3aBucur BenmunHa 3p(GeKTUBHOCTH BBoJa u3nydueHus? KakoBo
ee 3Hauenne mi1 OOB u MOB?

JlaiiTe onpeznenenre MeXxMOA0BOM aucnepcuu. OT KakuX napamMeTpoB 3aBUCUT BEJTMUMHA
MexMoa0Bo# nucniepcun B OB co crynenuarsiM U rpaaueHTHbiM [TTTT?

JaiiTe onpenenenre HOpMUpoBaHHOU yacToThl. KakoBo ee 3nauenue B ciiyyae OOB u
MOB?

Ort uero 3aBucut uncionas aneprypa? Ha kakue napamerpst BOJIC Bnusier unucnosas
aneptypa OB u xakoBsI ee unciaeHHble 3HadeHus 111 OOB u MOB?

[lepeuncnure reomeTpuueckue U Mexanudeckue xapakrepuctuku MOB. Jlaiite ux
YUCJICHHOE 3HAUYCHHUE.

Haiite onpenenenue nucrepcun. Kakumu Mmerogamu u cioco6amu nony4aror OB co
CMEUICHHOW WK crIa)keHHOU aucrnepcuei? Kakum pekomeHganusM OHU COOTBETCTBYIOT? B
KaKHX CIIy4asiX UCHOJb3yeTcs?

[lepeuncnure okHa npo3padHOCcTH KBapieBblx OB, BeMunHy 3aTyxaHus B HUX U
MHTEPBAJIbI JUIMH BOJIH COOTBETCTBYIOIINE UM.

Kakumu pusndeckumu nporeccamu 00ycClIOBIEHbI IOTEPU CBETOBOM MoiHOCTH B OB?

Ot yero 3aBucUT MexxMoioBast aucnepcus B MOB? I'ne ona 6onbire: B OB co cTyneH4arsiM
I nnu napa6onanueckum ITITT? Obnacts npumenenuss MOB.

KaxoBbl 0CHOBHBIE IPENMYIIIECTBA UCIIOIB30BaHUS ONTHYECKUX BOJIOKOH B CUCTEMAX
cBs3u?

Yem onpezensercs YMCIo HalpaBlIIeMbIX MOJI B CTylIeHUYaToM U rpagueatTHoM MOB? Ot
4Yero OHO 3aBUCHUT?

Onrtuueckue xkadenu (OK)

1.

O No ko

Onumure ocHOBHbIE TUIBI KOHCTpYKIuU OK.

Kakue mapku kabeneit mpeaHa3HaueHbl IS MTO3eMHOM MPOKIaIKN?

OT yero 3aBUCAT CyMMapHbIE MOTEPU HEMEHTAPHOTO KaOEeJIbHOTr0 ydacTKa?

OnummMre NpUHLNIIBI MAPKUPOBKH.

Kakue mapku kabeneit npeanazHaueHsl s nmoasecHbix OK.

[Tepeuncnure ocHOoBHBIE KOMIOHEHTHI OK.

Texnuueckue TpeOOBaHUS K ONTUYECKUM KaOEIsIM CBSI3H.

KaGenu niis napyxnoit npokianku. Kakue mapku kabeneit npeaHazHaueHsbl 1)1 MPOKIJIAIKU

B IpyHT?
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10.

11.
12.

13.
14.

15.

16.
17.
18.
19.

20.
21.
22.

[lepeuncnure nocronncrsa u Hepoctarku OK mo cpaBHEHUIO € ANEKTPUUECKUMU JIMHUSIMU
CBSI3H.

OT Kakux nmapaMeTpoB 3aBUCHUT JJIMHA pereHepanuoHHoro yuactka? HazoBure MeToibl
YBEIMYEHHUS IJTMHBI PET€HEPAIIMOHHOTO Y4acTKa.

Ka6emu mis BozayiHOM noasecku. Kakue Mapku kabemneit mpeaHa3sHauyeHbl A1 TOJBECKU?
[lepeunciure ocHOBHbIE KOHCTPYKTHBHBIE AieMeHThl OK. UTo OTHOCHTCS K CHeaIbHBIM
Kabensam?

Jaiite kaccupuKauio ONTUYECKUX Kabemeil Mo KOHCTPYKLUH.

[Tepeuncnure TUTIBI pactipeaenuTeneii ontudeckoro nanydenus (PON) u npuBenure nux
OCHOBHBIE ITAPAMETPHI.

Jaiite onpenenenue sueprerudeckoro noreruuaia BOJIC. Ot yero oH 3aBUCUT U KaKOBO
€ro 3HaYeHUE JJIs1 MaruCTPAJIbHBIX, 30HOBBIX JIMHUM CBSI3U?

KaxoBbl MeTosb1 u3rotosnenus OB?

Jaiite kaccupuKauio ONTUYECKUX Kabemell Mo Ha3HauYeHUIO.

Buasl npoknanku OK nipu crpoutensctse BOJIC.

[Tepeuncnure ocnoBHble komnoHeHTsl OK. Kakue Mapku kabeneil nmpeaHasHayeHbI A5
MPOKJIAJIKU B KaOENbHOM KaHATU3aluu?

J1y1s1 4ero Ha ONTUYECKOE BOJIOKHO HAHOCST MOJIUMEPHOE MOKPHITHE?

HazoBute MeToabl yBEIHMUEHUS IITUHBI PEreHEPAIIMOHHOTO y4acTKa.

Uewm orpanudeHa JyIMHA pPEreHepaliOHHOrO y4acTKa U KAKOBBI METO/IbI YBEIIMUCHUS
MIPOMYCKHOM CIIOCOOHOCTH PEereHEePAIIMOHHOTO yJacTKa?

ITaccuBHbIie KOMTOHEHTHI (1K)

1.

10.

11.

12.

13.

Ha3zoBute TUIBI ONTHYECKUX KOMMYTAaTOPOB. ONMUIINTE NPUHLIUI pabOThl ONTHYECKOTO
KOMMYTAaropa.

ITpunuun pa®oTel onTryeckoro uzonstopa. KakoBo ero HazHaueHue?

HazoBute BBl U XapaKTEPUCTUKU OTBETBUTEINIECH, IIPUBEIUTE TUIIOBBIE 3HAUYECHUS UX
IapaMeTpoB.

HazoBuTe THIBI TOPLIEBBIX pAa3BETBUTENEH C ONTUUECKUMHU IEMEHTaMU U HApUCYHTE
CXEMBI UX MOCTPOEHUS.

Haznauenue u knaccuduxanusi COeAMHUTENbHBIX MY(T.

IlepeuncinTe Bce U3BECTHBIE BaM BU/IbI TacCUBHBIX KOMITOHEHTOB BOJIC 1 nx ocHOBHBIE
XapaKTEPUCTUKH.

KakoBo Ha3zHauenue WDM ycTpoiicTB, KaKOBbI HX OCHOBHBIE TapaMETPhl U IEPEUUCITUTE
¢du3nveckue SBICHUs, UCIIOIb3yEMbIE B HUX.

JlaiiTe CpaBHUTENBHBIA aHAJIN3 PA3JINYHBIX TUIIOB ONITHYECKUX MEPEKIIFOUaTeNIeH
(KOMMYTaTOpOB) M IPUBEIUTE UX MapaMeTPBHI.

[lepeuncnure meronsl coeaunenus OB, mpoananu3upyiiTe NX JOCTOMHCTBA U HEJOCTATKU C
YKa3aHUEM CPEIHETO 3HAYEHUS MTOTEPb.

Kak Bausier auametp MomoBoro nosst Ha napamerpsl WDM ycTpoHCTB M Kak 3aBUCUT OT
JUTUHEI BOJIHBI?

KakoBbI TpeOOBaHMS K ONITHYECKUM Pa3beMHBIM COEIUHUTENAM (KOHHEKTOpaM)? [IpruuuHbI
BO3HUKHOBEHUS B HUX MTOTEPb.

Kaxkne Tunbl Hepa3beMHBIX ONITHYECKUX COCIUHUTENEN BbI 3HaeTe? I 11e MpUMEHSIOTCS
pa3zbeMHbIE U HEpa3beMHbIE COCTUHEHUS?

[lepeuncnure nocrouncrsa u Hepoctarku WDM ycTpoiicTB Ha TupaKIMOHHBIX peIIeTKax
u cpasaute ux ¢ WDM npyrux Buios.
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14. Kakue cymectBytoT criocoOsl coequHeHus OB? OcHOBHBIC MepeaTOYHbIE XapaKTePUCTUKH
coequHuTenei. JlaiiTe ux YUCICHHOE 3HAYCHHUE.

15. KoHCTpYKLIUHU COENMHUTETBHBIX MY(T.

16. HazoBuTe u paiiTe onpeaeieHns OCHOBHBIX MTapaMETPOB ONTHUECKUX PA3BETBUTEICH.

17. Jlns yero npenHa3zHadeH arreHroaTop? Kakue TUIbI arTeHI0aTOPOB BbI 3HaeTe?

18. Tumbl KOHTaKTa B COCTUHUTENAX (KOHHEKTOPAX ).

19. Buapl onTHYeCKUX KOHHEKTOPOB, UX OCHOBHBIE XapaKTEPUCTUKHU U 0071aCTh MPUMEHEHHUS.

20. B gem 3akmouaetcs TexHoiorus PON. Apxurekrypa PON?

21. HazoBuTe OCHOBHBIEC BUJIbI pa3BeTBUTENCH. ONMUIINTE MPUHIMIT PAOOTHI Pa3BETBUTEIS.

22. KakoBo Ha3HauYCHHE ONTHYECKOro KommyTaropa. [IpuHumn paboTbl ONTHYECKOTO
KOMMYTaropa.

Tunosble 3aga4n I'ocynapcTBeHHOro IK3aMeHa.

1. Onpenenuts HaUOOIBIIYIO ATUHY YUaCTKa pereHepaluu U BETUYHHY
SHEpreTHYecKoro norennuana maructpaibHoii BOJIC, ucnonssytomieit OB G.652 Ha ninuHe BOJTHBI
A= 1560 um (Sp =0.09 ne/um®*en v o =1310 HM) TipH niepenade noroka STM—4, nuHeHbIi Kox
nepenauu -NRZ. Uctounuk uznydenus- LD co cnexrpanbnoit mupunoi A4 = 0.8 uu. Ilpu pacuere
y4eCTb: SHEPreTUUECKUH 3amac; norepu Ha coenuHeHussx OB (pa3beMHbIX, HEPa3bEMHBIX),
Makpousrubax (kadenpHbie norepu). B BOJIC ucnonb3oBaHbl HacCUBHbIE KOMIIOHEHTHI: 3
oTBeTBUTENS ¢ Koadummentom nenenust 10/90% u 1 nepexirouarens KaHAIOB.

2. B ropuzonransnoii nposojake JIBC (LAN) munoit 500 i, ucrionb3yercs
MHoroMozioBoe OB. Omnpenennts MakcUMaIbHYIO CKOPOCTh Hepeaaun, peanusyemyo MOB (pek.
G.651) c mokazarenem mpenomiieHus cepaieBuHbl N1=1,47 u uncnooit aneptypoir NA=0.2.
PaccmotpeTts 1Ba BapuanTta: cryneHyarsiid U rpaguenTHbli I Ouennts MUHUMABHBIN
HEOOXOMMBIN PHEPreTUYECKUN MOTEHIIMAT TUHUH, UCXO/IS U3 SKOHOMHUUYECKOM 3((hEeKTUBHOCTHU
JIBC (paccmotpets Bo3MokHOCTH npumeHenust CHU /I nmu JII)

3agauM NOBBIIEHHOM CJI0KHOCTH.

Huxe npuBeneHs! 3aa4u 10 pacyeTy JUIMHBI PEr€HEPAIMOHHOIO Y4acTKa COBPEMEHHBIX
BOIJIC.

1. OnpenenuTh BEIMUHUHY SHEPreTUUYECKOTo MOTEHIMalIa 1 HAauOOJIBIIYIO JUIMHY ydacTKa
pererepanuu mMaructpanbHoit BOJIC, ucnonssyromeit OB no Pek. G.653 npu nepenaue notoka
STM-64, nuneiinbiit kox — NRZ. Uctounuk nznydenus — LD co cnekrpansHoit mmpunoit AA=0,01
HM.

[Tpu pacueTe ydecTh: sHepreTHUECKUil 3amac; noTepu Ha coeuHeHusx OB (pa3beMHbIX,
HEpa3bEeMHBIX ), Makpou3ruodax (kadenbusie norepu). B BOJIC ncnonb30BaHbl MacCUBHBIE
KOMIOHEHTHI: 1 oTBeTBHUTEND ¢ K03 dunnentom aenenus 20/80% u 1 nepekiodarens pe3epBHOTO
KaHaja.

4  MeroauuyecKne MaTEPHAIIbI

Mertoanueckne MaTrepHalibl,  oONpeJejsOlIMe NPOLEAYPbl OLEHUBAHUS 3HAHUM,
YMEHHUI, HaBBIKOB M  XapaKTepusywiuue 3Tanbl (OpMHpPOBaHUS  KOMIIETEHLUM
COOTBETCTBYIOT paldoyeii mporpamme Kypca 12. YueOHo-meToauveckoe U mHGOPMAIMOHHOE
olecreyeHre TMCIUIIIHHBI.

CornacoeaHa Ha noprane Ne 5421



Jlnst obecnedeHusi mporiecca OOydeHUs W PeIIeHUs 3a1a4 OOyYeHHsI HCIOIb3YOTCS

CJICAYIOIIUEC MaTCpUualibl:

METONYECKHUE MaTepUasbl, OIPEIEIAIOIINE IIPOLEyPhl OLICHUBAaHUS 3HAHUM, YMEHUH,

HABBIKOB U (MJIM) OTIBITA ACATEIBHOCTH, XapaKTEPHU3YIOIINX dTambl (JOPMUPOBAHHS KOMITETCHIIUH,

B COCTaBC:

12.1.0cHoBHasi IMTEpaTYpa

1.

Anppees B.A., [Toptaos 2.J1., Kouanosckuii JI.H. Hanpapisitoine cucTeMbl 3JEKTPOCBSI3H.
Y4eOuuk st By30B. B 2-x Tomax. Towm. 1. Teopus nepenaun u BnusiHusi. Y uyebHOe mocodue.
7-¢ u3g., nepepab. u gom.- . M. I'opsuast muaust —Tenekom. 2009 r.- 424c¢.:mt. (20 sx3. B
oubm.)

EdanoB B.M. Dnexkrtpuyeckne W BOJOKOHHO-ONTHYECKUE JMHUU CBSI3U [DJIEKTPOHHBIN
pecypce] : yueb. mocobue. — Tomck : TOMCK. TOC. YH-T CHCTEM YIIp. U PaIHOIEKTPOHHUKH,
2012. — 150 c. Pexxum goctyma: http://edu.tusur.ru/training/publications/802

12.2. lonoiHuTE IbHAS JIUTEPAaTypa

1.
2.

Edanor B.U. Dnexrpudeckrue W BOJIOKOHHO-ONTHYECKHE JIMHUM CBS3HU.: y4eO. mocobue. —
Tomck: ToMmck. Toc. YH-T cucTeM ymp. u paguodnekrponuku, 2006. — s c. (26 3x3. B 61611.)

CrnenoB H.H. CoBpemeHHbIE TEXHOJIOTHH NHU(POBBIX ONTOBOJIOKOHHBIX cerell cBsizu (ATM,
PDH, SDH, SONET u WDM. - M.: Paawuo u cBs3b, 2003. - 468 c.: (24 5k3. B 6u0.1.)
Opuman P. BosokonHO-onTHUeckue cucteMbl cBsi3u: llep. ¢ anrm./ - M.: TexHocdepa,
2006. — 495 c. (14 »x3. B 610I1.)

[MoptHOB 3.J1. IIpMHIMITEI TOCTPOSHHSI IEPBUYHBIX CETEH U ONTHUECKUE KaOCIbHBIC JINHUU
cBs3M: YuebHoe nocobue 1 By30B. — M: ['opsuas nmunus-Tenekom, 2009. — 544c.: un. (29
9K3. B OMOJI.)

OnTuueckue TeJIeKOMMYHUKAIMOHHBIE CUCTEMBI [ DIIeKTPOHHBIN pecypc] : YueOHuK st
By30B / B. H. 'opnuenko, B. B. Kpyxmanes u ap. Ilox pen. npodeccopa B. H. 'opauenko.
— M: T'opsiuas nunus-Tenekom, 2011. — 368 c. Pexxum gocrymna:
http://e.lanbook.com/view/book/5147/page368/ .

12.3. IlepedeHb MeTOANYECKUX YKA3aHUI 110 J1a00paTOPHBIM padoTaM, NPAKTHYECKHM
3aHATHAM, CAMOCTOSITE/IbHOMH padoTe

1.

Onrtuueckre HanpaBIIAIONINE CUCTEMbI U TaccuBHbIE KOMITOHEHTHI BOJIC [DneKTpoHHbII
pecypc]: Meroandeckue ykazanus K jabopatopubsiM pabotam / Edanor B. U. —2012. 43 c.
Pexxum noctyma: http://edu.tusur.ru/training/publications/790

COopHUK 3a/1a4 110 BOJIOKOHHO-ONITUYECKUM JIMHUSM CBSA3H [ DJIEKTPOHHBIN pecypc]:
Y4ebHOo-MeTon4eckoe nocodue mo npakrudeckuMm 3anatusm / Edanos B. 1. —2012. 50 c.
Pexxum nmoctyna: http://edu.tusur.ru/training/publications/788

OnTryeckue HalpaBJISIOIIKE CPEbl U TACCUBHBIE KOMIIOHEHTHI BOJIOKOHHO-ONTUYECKUX
JUHUM cBsI3U [DNEeKTpOHHBIN pecypc]|: Meroanueckre ykazaHusi 10 OpraHu3aluu
camocTtositensHoU padoTel / Edanos B. U. —2009. 41 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/1266

12.4. IlepeyeHb HHTEPHET-PECYPCOB

1.

2.
3.

4.
S.

Springer Journals_— mONMHOTEKCTOBas KOJUICKIMS SJCKTPOHHBIX JKYPHAJIOB H3/1aTeIbCTBA

Springer. http://link.springer.com/

Hayunas snextponnas 6uodanoreka eLIBRARY.RU http://elibrary.ru/defaultx.asp;
CrnoBapu © cHpaBOYHMKHM wu3aarenscTBa Okcdopackoro yHuBepcutera http://Wwww.ox-

fordreference.com/pub/views/home.html;

YHuBepcuterckas nHpopmaimonHas cuctema Poceus http://uisrussia.msu.ru/is4/-main.jsp;
Pexomenganuss MCO-T G.651 - XapakTepuCTUKH MHOTOMOJIOBBIX T'PaJIMEHTHBIX BOJIOKOHHO-
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ontuueckux kabeiei 50/125 mxm: http://izmer-Is.ru/g651.pdf

6. Pexomenmarmm MCD-T G.652 - CranmapTHOe OJHOMOIOBOE ONTOBOJOKHO: http://izmer-
Is.ru/g652.pdf

7. Pexomenmanmun MCD-T G.653 - OpHOMOIOBOE ONTOBOJOKHO C HYJIEBOM CMEIICHHOM
mucriepcueit: http://izmer-1s.ru/g653.pdf

8. Pexomenmanmn MCD-T G.654 - XapakTepuCTUKH OJHOMOJOBOTO OINTHYECKOTO BOJIOKHA H
KabeJsist Co CMEIICHHOM aucrepcueit u oTcedkoi: http://izmer-1s.ru/g654.pdf

9. Pexomenmanmun MCD-T G.655 - XapakTepUCTHKH OJHOMOJIOBOTO BOJIOKOHHO-ONTHYECKOTO
BOJIOKHA M Ka0eJsi C HEHYJIEBbIM JIMCIIEPCUOHHBIM cMeleHueM: http://izmer-1s.ru/g655.pdf

10. Pexomenpaniuu MCD-T G.656 - XapakTepuCTUKH BOJIOKHA U KaOess ¢ HeHYJIEBON qucrepcuei
JUTSL IIIMPOKOIIOJIOCHOM onTHYecKoM nepeaayn: http://izmer-1s.ru/g656.pdf

11. Pexomenganiuu MCDO-T G.657 - XapaKTepUCTHKH OJHOMOJIOBOTO ONTHYECKOTO BOJIOKHA W
Ka0ensi, He YyBCTBHTEIBHOTO K TIOTEPSM Ha MAaKpOW3THOE, JUIsl WCIIOJNB30BAHHS B CETSIX
nocryna: http://izmer-Is.ru/g657.pdf

12. Pexomenganus MCO-T G.664 - Ilpomenypsl u TpeOOBaHUS K OOECIIEYCHUIO OINTHYECKOU

6630HaCHOCTI/I OIITUYCCKHX TpaHCHOPTHBIX CUCTCM.
https://www.itu.int/rec/dologin pub.asp?lang=e&id=T-REC-G.664-200603-S!!PDF-
R&type=items

13. Pexomengamms MCO-T G.666 - Xapakrtepuctuku kommeHncaropoB [IMJ] m mpuemMHHKH C
komnencamueir  IIMJI:  https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.666-
200507-S!"PDF-R&type=items

14. Pexomenpanuas MCD-T G.671 - XapakTepUCTHKH TEpeaadyd ONTHYECKUX KOMIIOHCHTOB M
IIOJICUCTEM: https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.671-200612-
SIAMd2!PDF-R&type=items

15. Pexomenpauss MCO-T G.694.2 - CnekTpalibHble CETKU Ul IPUMEHEHUs TexHonoruit WDM:
ceTka uH BoaH TtexHonorun CWDM: https://www.itu.int/rec/dologin pub.asp?lang=e&id=T-
REC-G.671-200612-S!Amd2!PDF-R&type=items

MATEPUAJIbHO-TEXHUYECKOE OBECMNEYEHUE ANCLUNIIUHDI:

VYuebnas nabopatopus (333 6) obopyaoBaHa HEOOXOJUMBIMH YCTAaHOBKAMH U MIPUOOpaMuU
JUTSI IPOBEIEHUs Ta00paTOPHBIX PadOT MO IUCHUIUIMHAM, o0ecnieunBaeMbIM Kadeapoit CBUuKP.

Breruucnurensnas  mabopatopus (ayn.337 6), xadempet CBUYuKP  oGopymoBanbl
MEPCOHAIBHBIMU KOMIBIOTEPAMH, OOBEIMHEHHBIMU B JIOKATbHYIO BBIUMCIMTEIBHYIO CEeTh Kad.
CBYuKP ¢ BeixomoMm B Internet.
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