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VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - HakajlaBpuar

Hanpasnenue mnoaroroBku (crneuuanbHocTh): 11.03.02 HMHpoxkoMMyHUKAIMOHHbIE TEXHOJIOTHH U
CHCTEeMBbI CBSI3H

HanpasnenHocts (mpoduib): OnTuyeckue CUCTEeMbI U CeTH CBSI3H

®dopma o0yueHus: 3209Has

@axynerer: 3uB®, 3a0uHblil U BeuepHUi GaKyabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOUACTOTHONH U KBAHTOBOI PailOTeXHUKH

Kypc: 3, 4

Cemecrtp: 6, 7

YuebOnsrit man Habopa 2016 roga

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI A€ATENBHOCTH 6 cemecTp 7 cemecTp Bcero Enuaunne!
1 | Jlexkuun 6 2 8 4acoB
2 | I[IpakTudeckue 3aHATUA 6 2 8 4acoB
3 | JlabopaTopHbie pabOThI 8 8 4acoB
4 | Bcero ayniMTOpHBIX 3aHITUI 12 12 24 4acoB
5 | CamocTtosiTenpHas paboTa 96 87 183 4acoB
6 | Bcero (0e3 ax3ameHa) 108 99 207 4acoB
7 |IloaroroBka M cxada dK3aMeHa 9 9 JacoB
8 | OOmias Tpyn0eMKOCTh 108 108 216 4acoB
3.0 3.0 6.0 3.E

KontpomnbHbie paboTsl: 7 cemectp - 3
DK3aMeH: 7 cemMecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 6 oT« 9 » 2 2017 1
JIUCT COIJIACOBAHMH

Pabouas nmporpamma cocrtapiieHa ¢ yueToM TpeOoBaHUH (heaepalbHOTO TOCYIapCTBEHHOTO 00pa3o-
BaTeJIbHOTO CTaHAapTa Beicuiero oopasoBanus (PI'OC BO) no HampaBiieHUIO MOATOTOBKH (CIIEUAIBHO -
ctn) 11.03.02 Nua(OoKOMMYHHUKAITMOHHBIC TEXHOJIOTHMH U CUCTEMBI CBSI3H, yTBepKaeHHOTO 06 Mapta 2015

rojia, pacCCMOTpPEHa U yTBEPXkKJICHA HA 3aceNaHud Kadeapwl «  » 20 roma, IPOTOKOM
Ne .

Pa3zpaboTunku:

noueHt kap. CBYuKP H. 1. XarpkoB

3aBenyronuii obecneunBaromeit kad.
CBYuKP C. H. IllapanroBuy

Pabouast nporpamMma cornacoBasa ¢ (GpakyasTeToM, MpoUINPYIOLIeH U BITyCKarolel kadeapamu
HarpaBJIeHUs MOATOTOBKY (CIELHUaIbHOCTH).

Hexan 3uB®D H. B. Ocumnos
3aBenyromuii BeITTycKaromen kagd.

CBYuKP C. H. IllapanroBuu
OKCIEPTHI:

npodeccop kad. CBY u KP A. E. Manzens
notneHt kag. TOP C. U. boromosnos

CornacosaHa Ha noprane Ne 16631 2



1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
M3yY€HUE COBPEMEHHBIX TEHJEHINI pa3BUTUs onTUYecKux JuHui cBsizu (JIC)
M3yYEHUE TEOPUH HAlPaABIISIIOIIMX ONTUYECKUX CPEll, KOHCTPYKLUN U XapaKTEPUCTUK HaIIPABIISIO-
IIMX ONTUYECKUX Kabesae U NacCCUBHBIX KOMIOHEHTOB
O3HAaKOMJICHHE CTYACHTOB C POCCUMCKMMM M MEXIYHAPOJHBIMU CTaHJAapTaMU U HOPMAaTHUBHBIMU
JIOKyMEHTaMH B 00JIaCTH TEJIEKOMMYHUKAIUN U NEPCIEKTHBAMU Pa3BUTHUSL ONTUYECKUX HaIpaBIISIOLINX
cpen nepenadmu.

1.2. 3agaun IMCHMIIINHBI

—  M3y4YEHHUE ONTUYECKUX HANPABJISAIOUIMX CPEX U MACCUBHBIX KOMIIOHEHTOB BOJIOKOHHO-ONTHYE -
ckux jguHui cBszu (BOJIC) B oObeMe: OCHOBBI TEOPHM ONTHYECKHUX HAMPAaBISIOUIUMX Cpel Heperadu
(OHCII), ontuueckoe BonokHo (OB);

— Tunsl OB 1 uX OCHOBHBIE XapaKTEPUCTUKU B COOTBETCTBUM ¢ pekomeHaauusamMu MCO-T;

— pacnpocTtpaHeHue curaana no OB;

—  onTHYecKue Kalenu, UX KOHCTPYKLUHU U XapaKTePUCTUKU;

— mnaccuBHble koMnoHeHTEI BOJIC;

—  pa3beMHbIE U HEPA3bEMHBIE COETUHUTEINH;

—  ONTHUYECKHE PA3BETBUTEININ; ONTUYECKHUE U30JIATOPbI, aTTEHI0ATOPbI;

—  ONTHYECKHUE (PUIBTPBI, ONTUYECKUE KOMMYTATOPBHI.

2. Mecto aucunmimubl B ctpykrype OITIOII

Huctummuaa «Ontudeckue Hanpasisioniue cpeas» (b1.B.OJ1.10) orHocuTcs k 610Ky 1 (Bapua-
TUBHAs 4acTh).

[TpeniecTBYOUMMH TUCIUIUIMHAMY, (OPMHUPYIOIIMMU HayalbHbIE 3HAHUS, SBISIOTCS CIIEAYIO-
mye JUCUUIUIAHBL: ONTO3IEKTPOHHBIE U KBAHTOBBIE MPUOOPHI M YCTpoiicTBa, OCHOBBI ONTORIEKTPOHUKH
Y BOJIOKOHHOM onTuKU, OCHOBBI (PU3NUECKON U KBAaHTOBOW OoNTHKHU, CTPYKTypHUpOBaHHbIE KabeIbHbIE CH -
CTEMBI U BOJIOKOHHO-ONITUYECKHE JIOKaJIbHbIE ceTH, Du3HKa.

[TocneayromuMu TUCHUTUIMHAMU SBISIFOTCS: MYNBTUIUIEKCOPHOE M YCUITUTENbHOE 000pyI0BaHNe
MHOTOBOJIHOBBIX ONTUYECKHUX CUCTEM CBS3H.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOCHHS THCHUIINHBI

[Tponecc n3yyeHust JUCUUIUIMHBI HalpaBiieH Ha (POPMUPOBAHUE CIEYIOIUX KOMIETEHIUI:

—  OIIK-5 cnocoOHOCTBIO HCIIOIB30BaTh HOPMATHUBHYIO U MPABOBYIO JTOKYMEHTAIIMIO, XapaKTep-
HYIO JUIs1 00J1IaCTH NH(OKOMMYHHUKALIMOHHBIX TEXHOJIOTUI U CUCTEM CBSI3U (HOPMATUBHBIE IIPABOBBIE AKTHI
Poccuiickoit denepanuu, TEXHUYECKUE PENIAMEHTBI, MEKIYHAPOJHBIE U HALMOHAJIbHBIE CTAaHAAPTHI, pe-
KOMEH1alu1 MeKIyHapOIHOTO COI03a AIEKTPOCBSI3N);

— IIK-8 ymenuem cobuparh M aHaIM3UpPOBaTh HHGOpMALUIO Uil (POPMHPOBAHUS HCXOAHBIX
JAHHBIX JUISl IPOEKTUPOBAHUS CPEACTB U CETEH CBSI3U U UX 3JIEMEHTOB;

— IIK-9 ymeHuneMm nmpoBOAMTH pacueThl MO MPOEKTY CETEH, COOPYKEHUN U CPECTB HHPOKOMMY -
HUKAaIM{ B COOTBETCTBUU C TEXHUUYECKHUM 33JaHUEM C MCIIOJIb30BAHUEM KaK CTAaHAAPTHBIX METO/IOB, IIPH-
€MOB M CPEICTB aBTOMAaTU3allMM NIPOCKTUPOBAHMS, TAaK U CAMOCTOSTENBHO CO3/1aBA€MBIX OPUTMHAIBHBIX
Iporpamm;

B pesynbrare u3y4eHus QUCHUILUIMHBI CTYACHT JOJDKEH:

— 3HATh OCHOBHbIC (PM3MYECKHE MPUHIMIIBI pacnpocTpaHeHus ceeta B OB; 3HaTh MeTOnBI pac-
yeTa 3aTyxaHus U aucrepcuu B OB; KOHCTPYKIMHU U XapaKTEPUCTUKH ONTUYECKUX HAMPABISIONINX CPEN;
TEXHUYECKHUE XapaKTEPUCTUKU MaccuBHBIX KoMnoHeHT BOJIC; pexomennanuu: MexnyHaponHbIil COr03
anektpocsizu MCO-T (ITU-T) mHoromonoBeie ontuueckue BojokHa pek. [TU-T. G.651 omHOMOM0BBIC
ontrueckue BoiokHa pek. ITU-T. G.652- G.657 cneumanbHbie THIBI OB HOpMAaTuBHO - IPABOBYIO JOKY -
Mmenrtanuio BOJIC;

—  YMeTb HCIOJIb30BATh NOTYYCHHBIC 3HAHUS IS pacueTa OCHOBHBIX TEXHUYECKUX XapaKTEPH-
ctuk OHC ¢ yuetom TpeOoBaHUI ObICTPOACHUCTBUS, 3aTyXaHHs, HAJEKHOCTU U yA0OCTBAa TEXHUYECKOM
HKCIUTyaTalllH; ONPEAETATh U U3MEPATH NepeJaTouHble, (PU3NIEeCKre, MEXaHNYEeCKHE U KOHCTPYKTHBHBIE
XapaKTEPUCTUKU ONTHYECKHUX HAIPABIIAIOIIMX CPEJl; BBINOJIHATH PAacdeThbl, CBA3aHHBIE C ONpPEACICHUEM
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apaMeTpOB NMACCHBHOTO 000PYAOBaHHUS ;

—  BJAaJeTh HAaBbIKAMH PA0OOTHI C ONTUYECKHM BOJOKHOM, METOAAMHU €0 MOHTa)ka. METOJaMH
paboTel ¢ mpubopaMu U anmnaparypoi o HacTpoiike u ucnbiTaHuio OK; HaBbIKaMU IPUMEHEHUS TEOPETH -
YECKUX U DKCIEPUMEHTAIbHBIX METO/IOB MCCIIEJOBAHUS JIJII OCBOCHUS HOBBIX MEPCHEKTHUBHBIX ONTHYE -
CKUX HaNpaBJIIOLMX CPesl NepeaadH.

4. O0beM JMCHUIIMHBI M BBl y4e0HOH padoThl
OO0m1as TpyI0eMKOCTh JUCITUTUTMHBI cOCTaBisAeT 6.0 3aUe€THBIX €UHUIIBI M TIPEJCTABICHA B TaOJIM -

%‘:164.]';11/1.113 4.1 — TpynoeMKOCTh JTUCITUILINHBI

Bupl yueOHO# nesiTebHOCTH Bcero uacos CemecTpsl

6 cemectp 7 cemectp

AynuTOpHBIE 3aHATHUS (BCETO) 24 12 12
Jleknuu 8 6 2
[IpakTnueckue 3aHATUSA 8 6 2
JIaGoparopHble pabOThI 8 8
CamocrosiTenbHast padboTa (Bcero) 183 96 87
OdopmiieHre 0TYETOB 110 Ja0OPATOPHBIM 8 8
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 145 75 70
[ToaroroBka kK MpakTUYECKUM 3aHATUSAM, 26 21 5
CEeMHHapaM
BrinonHeHne KOHTPOJIBHBIX paboT 4 4
Bcero (6e3 sx3amena) 207 108 99
ITogroroBka u cmada dK3amMeHa 9 9
OO01mas TpPyI0eMKOCTh 1 216 108 108
3auetHbie EnuHuib 6.0 3.0 3.0

5. Coneprxanue QMCUMILIHHBI

5.1. Paznesnsl IMCHUIIIMHLI U BUABI 3AHATHI
Paznenbl nUCHUIUIMHBI ¥ BUBI 3aHATHI NPUBEACHHI B Tabnuie 5.1.
Tabnuna 5.1 — Paznesnsl AUCUMIUIMHBI U BUIBI 3aHATUNA

= X
= = o)
= S [t}
= 2 &, - )
s & w 2 g Z E
o o
= o 0 S S 9 =
= 5 3 o g 3 > 5
HazBanus pa3nenoB TUCIUTLTAHB = & = 5 o D 25
= £ § 5 83 &%
- A -
< O e
(=9 S =
= = S
6 cemecTp
1 ®usnveckre OCHOBHI IEPEIaun CBETa 2 2 0 32 36 |OIIK-5, IIK-8,
o OB I1K-9
2 XapakTepUCTUKH ONTHYECKUX MOTEPH B 2 2 0 32 36 | OIIK-5, IIK-8,
OB I1K-9
3 Jlucriepcusi: BUIbI U METO/bI KOMIIEHCA- 2 2 0 32 36 |OIIK-5, IIK-8,
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1105051 [1K-9
HWroro 3a cemectp 6 6 0 96 108
7 cemecTp
4 KoHCTpYKIIMU U XapaKTEPUCTUKHU OITH- 2 2 8 87 99 | OIIK-5, I1K-8,
YecKux Kabeneit [1K-9
Hroro 3a cemecTp 2 2 8 87 99
Hroro 8 183 207
5.2. Conep:xkanue pa3aejioB JMCUMILIAHBI (110 JIEKIUSIM)
CopeprkaHue pa3eioB TUCHUTIINH (TI0 JIEKIHMIM) TIPUBEICHO B TadmuIe 5.2.
Tabmuua 5.2 - CopepkaHue pa3aenoB TUCIUTUIAH (TIO JEKIUSIM )
v Y =
= 2 E
3 5 =
Coneprxanue pas3zenoB JUCHUILTUHBI [0 = > O
HasBanus pa3nenon Acp pasi meh 25 &5
JIEKIIAAM 8 § 2
S =
2 &
= S}
6 cemecTp
| duznyeckre OCHOBBI IEpeaadn Tunel OB u ux koHCcTpyKIUuU. JIlyueBoi 2 OIIK-5,
ceeta o OB aHaJIU3 PacCIpPOCTPAHECHUS U3TYyYECHUS B IK-8, IIK-
OB: nonHO€ BHYTpPEHHEE OTPAXKEHUE, Y- 9
cJ0Bas aneprypa. BosHoBoOM aHanu3 pac-
npoctpaneHus uanydenus B OB: npo-
¢k IOKa3aTesns MpeIoMIICHHs, HOp-
MHPOBaHHAasl 4aCcTOTa, YUCIO MOJI MHOTO-
MOJIOBOTO BOJIOKHA, YIMHHA BOJIHBI OT-
ceuku. M3rotoBneHne ONTHYECKUX BOJIO-
KOH.
Hroro
2 XapakTepUCTUKH ONTHYECKHUX 3aryxanue cseta B OB: OxHa npo3payHo- OIIK-5,
noreps B OB CTH, PIJICEBCKOE PACCESIHUE U €T0 MPHU- [IK-8, T1K-
MeHenue, YO u UK norepu B OB, norepu 9
Ha MUKPOU3THOAaX U CyMMapHBIE MOTEPH.
Hroro
3 lucnepcusi: BUAbI U METOABI Jucnepcus u nonoca nponyckanust OB. OIIK-5,
KOMITICHCAIlUH Mexmoi0Bast, MarepualibHasi, U BHyTpHU- ITK-8, T1K-
Moj10Bas (BOIHOBOAHAs ) nuctiepcust. [1o- 9
JSpU3AIMOHHAs MOJIOBAs TUCTIEPCHSL.
Brnusinue nucniepcun Ha miepeaady CUTHa-
noB o OB. IIpomycknaas cnocoOHOCTh
OB.
Hroro
Hroro 3a cemecTtp
7 cemecTp
4 KOHCTPYKIHUH U XapaKTEPUCTUKHU Tunbel 1 KOHCTPYKIIMH ONITHYECKUX Kabe- 2 OIIK-5,
ONITUYECKUX Kaleei neit. Knaccugukanus OK. Maructpaib- IK-8, IIK-
HbIE, 30HOBbIE, TOPOJICKHE U OOBEKTOBBIE 9
kabenu cBsizu. Cucrema 0003HAYCHUH U
MapKUpoBKU. OCHOBHBIE KOMITOHEHTHI
5
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OK. IlogzeMubIe, TOABOIHBIE U MOABEC-
Hble KoHCTpyKiun OK, ux xapakrepucTtu-
KU, 0COOEHHOCTH UX coeanHeHns. Mexa-
HUYECKHE MapaMeTphl: Macca; pa3phiBHAs
MIPOYHOCTH; Pa3AaBIMBAIONINE YCUIINE;
CTOMKOCTB K M3rH0aM.

Hroro 2
Hroro 3a cemecTp 2
Hroro 8

5.3. Paznesbl AMCHMILIMHBI M MEKIMCUUILUINHAPHBIE CBSA3H € 00eCneYnBAKIIMMH (TPeAbITyIIUMHU)
U obecnedynBaeMbIMU (NMOCJIEAYIONIUMHU) JUCHTUTIIMHAMU
Paznenbl qUCHUIITUHBL 1 MEXIUCIUIUIMHAPHBIE CBA3M C 00€CIeUMBAOIIUMU (MIPEIBIIYIINMU) U
obecrnieunBaeMbIMU (TTOCIIETYIONMMHI ) AUCITUTUTMHAME TPEICTABIEHBI B TabuIe 5.3.
Tabauna 5.3 - Pa3aenbl AMCIUIUIMHBL 1 MEXIUCITUIUTMHAPHBIE CBS3H

HanmenoBanme AUCIUITIINH

Ne pazznenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEOOXO0AMMO U3ydeHHE 00eCTIEYNBAOIINX U
00ecIIeunBaEMBIX JUCIUILINH

1 2 3 4
[IpenmecTByromue TUCIUTIITUHBI
1 OnTOAMEKTPOHHBIE M KBAHTOBBIE IPHOOPHI U N n
YCTPOWCTBA
2 OCHOBBI ONITOIEKTPOHUKU U BOJIOKOHHOM OITH- 4 4 n N
KA
3 OcHOBBI (pU3MUECKOI ¥ KBAHTOBOM ONTHKHU + +
4 CTpyKTypUpOBaHHbIE KaOeIhbHBIC CHCTEMBI U BO- N . n
JIOKOHHO-ONTUYECKUE JIOKAILHEIE CETU
5 dusnka + + +
[Tocnenyromye TUCUUTIITAHBI

1 MynbTUILIEKCOPHOE M YCHIIUTEIbHOE 000pya0Ba- N N
HY€ MHOTOBOJIHOBBIX OIITUYECKHUX CHCTEM CBSI3U

5.4. CooTBeTcTBHE KOMIIETEHIIM, (POPMHUPYEMBbIX IPH U3yYeHUH TMCHUIIIUHBI, H BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (POPMUPYEMBIX MPU HM3YUYEHUHM AWUCLUIUIMHBI, M BHUJIOB 3aHATHH

IpeCTaBIeHO B Tabnuue 5.4

Tabnmuna 5.4 — CooTBeTCTBHE KOMIIETEHIIUI U BUJOB 3aHATUH, (POPMHUPYEMBIX MPU U3YUYECHUU TUCIMILIM -

HBI

Buner 3ansatuii

Komnierenimmn

Jlexun
[IpakTHdeckue 3aHATUS
JlaGopaTtopHbie pabOTHI

DopMbI KOHTPOJIS

CamocrosiTenpHas paboTa
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OIIK-5 + +

Ox3ameH, [IpoBepka
KOHTPOJIBHBIX padot, OTuer
1o JtaboparopHoi padoTe,

OTuer 1o npaxkTHKe

ITK-8 + + + + Ox3ameH, [IpoBepka
KOHTPOJIBHBIX pabot, OTueT
1o JtaboparopHoi padoTe,
OTuer 1o npaxkTuKe

ITK-9 + + + + Ox3amen, [IpoBepka

KOHTPOJIBHBIX pabot, OTueT
o naboparopHoii pabote,
OTtyeT no nmpakTuke

6. UnTepakTuBHBIE MeTOABI U (GOPMBI OPraHU3ALUH 00yUeHHUS

He npenycmotpeno PYII

7. JIabopaTopHbie padoThI

HaumenoBanue mabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabauna 7. 1 — HauMmeHoBaH#e 1a00paTOPHBIX paboT

g v =
= a K
2 = =
Z = 5
HazBanus pa3nenos HaumenoBanue nabopaTopHbIX paboT s &5
S s 2
= o =
Y S g
~ S
7 cemecTp
4 KOoHCTpYKIIMHU U XapaKTEPUCTUKU Wccnenosanue 3aryxanus B OB u noteppb 2 OIIK-5,
ONITHYECKUX Kadeen Ha MaKpou3rudax ITK-8, T1K-
HccenenoBanue TUCIIEPCUOHHBIX XapaKTe- 2 9
puctuk OB
HccnenoBanue noreps B pa3beMHBIX CO- 4
eIMHEHUAX U KOI((PUIIEHTOB JeTICHHS
JeNIUTeNe ONTHYECKON MOIIIHOCTH
Hroro 8
Hroro 3a cemecTp 8
Hroro 8
8. [IpakTHYeckue 3aHATHS (CEMHUHAPBI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMUHAPOB) MPUBEICHO B Tabnuiie 8.1.
Tabnuna 8. 1 — HanmeHoBaHME MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
v Y =
= 2 E
3 5 =
HanmeHoBaHME MPAKTUYECKUX 3aHATHN =] )
Ha3zBanus pa3zziesnos s &5
(cemuHapoOB) 8 s 2
S =
2 &2
= S}
6 cemecTp
| ®uznyueckre OCHOBBI IEpeaadn PacnpocTpaneHne onTHYECKUX CUTHAIOB 2 OIIK-5,
ceeta o OB B OB, ny4eBas u BOJIHOBas TPAKTOBKA. IK-8, IIK-
Hroro ’
2 XapakTepUCTUKH ONTHYECKHUX 3aryxanue curHaios B OB OIIK-5,
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noteps B OB Hroro 2 I1K-8, T1K-
9
3 Jlucnepcusi: BUIAbI U METOJIbI Hucnepcus u nosioca npomnyckanus OB 2 OIIK-5,
KOMIIEHCAIIUH Hroro TIK-8, I1K-
9
Hroro 3a cemecTtp 6
7 cemecTp
4 KOHCTPYKIIUM U XapaKTEPUCTUKHU PacueT nimHBI 371IeMEHTapHOTO KaOeIbHO- 2 OIIK-5,
ONTUYECKUX Kabene ro y4acTka IK-8, T1K-
Hroro ?
Hroro 3a cemecTp
Hroro 8

9. CamocTrosiTeqbHasi paboTa
Bunsr camocTosiTenbHON pabOThI, TPYAOEMKOCTh U (hOpMUpyEeMbIe KOMIIETEHIINY MTPECTABICHBI B
Tabuiie 9.1.
Tabmuia 9.1 - Buasl caMOCTOSTETbHOM pabOTHI, TPYA0EMKOCTh U POPMUpPYEMbIe KOMIIETCHIINU

8 L=
= -~
s 3%
Bunrr camocTosITEILHONU = > O
HazBanus pa3nenos 5 o 5 DOpMBI KOHTPOJIS
paboThl g s 2
X S
e Qg
= S
6 cemecTp
1 ®usnueckue 0CHOBBI ITonroroska K nmpaxkTuye- 7 |OIIK-5, |Ortuer no npakTuke, JK3a-
niepenayu ceera mo OB CKHM 3aHSITHSM, CEMHHA- IIK-8, MCH
pam [1K-9
[TpopaboTka JIeKIIMOHHOTO 25
Marepuana
Hroro 32
2 XapaKTepUCTUKH ITonroroska K nmpaxkruye- 7 |OIIK-5, |Ortuer no npakTuke, JK3a-
ONTHUYECKUX NOTEPHh B OB | CKUM 3aHATHSIM, CEMUHA- TIK-8, MEH
pam I1K-9
[IpopaboTka IeKIHMOHHOTO 25
Marepuana
Hroro 32
3 Jlucnepcusi: BUIbI U [ToaroToBka k mpakTuye- 7 |OIIK-5, |OTt4eT no mpakTukKe, JK3a-
METOBI KOMIICHCAIIUU CKHMM 3aHSITHSAM, CEMHUHA- TIK-8, MEH
pam I1K-9
IIpopaboTka JEeKIIMOHHOTO 25
Marepuaia
Wroro 32
Hroro 3a cemecTp 96
7 cemecTp
4 KoHcTpyKuuu u BrlnonHeHne KOHTPOIIBHBIX 4 |OIIK-5, |Oruyer no naboparopHOH
XapaKTepUCTUKH pabor I1K-8, pabore, OTYET MO MPaAKTH-
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ONITHYECKUX Kademen [ToaroroBka Kk mpakTuue- 5 |TIK-9 ke, [IpoBepka KOHTPOJIb-
CKHUM 3aHSATHSIM, CEMHHA- HBIX paboT, DK3aMeH
pam
[IpopaboTka JEeKIIMOHHOTO 70
Marepuana
OdopmiteHne 0T4ETOB TIO 8
1abopaTopHBIM paboTam
Hroro 87

Hroro 3a cemectp 87
IlonroroBka u caada dK3a- 9 DK3aMeH
MEHa

Hroro 192

9.1. TeMbI KOHTPOJIBHBIX PadoT
1.  XapakTepuCTHKH MHOTOMOJIOBOTO U OJJHOMOJIOBOTO ONITUYECKUX BOJIOKOH

10. KypcoBasi padora (mpoekr)
He npenycmotpeno PYII

11. PeiiTuHroBas cucremMa Jisl OEHKH YCIIeBAeMOCTH CTYI€HTOB
He npenycmorpeno

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIIHOHHOE O00ecneyeHHe TUCHUIINHBI

12.1. OcHoBHas1 JUTEpaTypa

1. Amngpees B.A., IloptaoB 3.J1., Kouanosckuii JI.H. Hampasnsromue cuctemMsl 31€KTPOCBSI3H.
Yyebnuk s By30B. B 2-x Tomax. Tom. 1. Teopus mepenayn u BIusHUs. Y4deOHOE mocodue. 7-e 3.,
nepepad. u jor.- . M. Topsiuast muaust —Tenekom. 2011 .- 424c¢.:mn. (Hanuuune B ounbmuorexke TYCVYP - 20
9K3.)

2. DJIEeKTpUYeCKHe U BOJIOKOHHO-ONTHYECKHUE JIMHUM CB3H: YuebHoe nmocodue / Edanos B. U. -
2012. 150 c. [DOnexrponHslid pecypc] - Pexum mocryna: https://edu.tusur.ru/publications/802, mara o6-
pamenusi: 04.03.2017.

12.2. lonosiHuTe/IbHAS JIUTEPATYypa
1. CnenoB H.H. CoBpemeHHBIE TEXHOJOTHH LU(PPOBBIX ONTOBOJIOKOHHBIX ceTel cBs3u (ATM,
PDH, SDH, SONET u WDM. - M.: Panuo u cBs3b, 2003. - 468 c. (Hanmuuue B 6ubmuorexke TYCVYP - 13
9K3.)
2. ®puman P. BomokonHno-ontuueckue cucteMsl cBsi3u: [lep. ¢ anrn./ - M.: Texnocdepa, 2006. —
495 c. (manuuue B 6ubnuoreke TYCVYP - 13 3k3.)

12.3. JIuteparypa AJisi NPAKTUYECKUX 3aHATHIA.
1. COOpHHK 3a/1au TI0 BOJIOKOHHO-ONITUYECKUM JIMHUSM CBSI3H: Y Ye0HO-METOUYECKOE MOCOOHe TI0
npaktaueckuM 3aHatusM / Edanos B. U. - 2012. 50 c. [DOnekrponHslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/788, nata oopamenus: 04.03.2017.

12.4. JIuteparypa Ajsi cCaMOCTOSITEIbHOUH PadoTHhI.
1. OnTHyeckue HapaBJISAIOIINE CPE/Ibl U MACCUBHbIE KOMIIOHEHTHI BOIOKOHHO-ONTUYECKUX JTMHUHN
cBs3u: MeToanueckue yka3aHus 10 OpraHu3aluy caMocTosTeNnbHoM pabotsl / Edanos B. U. - 2009. 41 c.
[OnexTponHbIii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/1266, mara oOpamieHus:
04.03.2017.
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12.5 YueOHO-MeTOAHYECKHE OCOOUS

12.5.1. O0s3aTe1bHBIC y4eOHO-MeTOAMYECKHE TOCOOHS
1. Onruyeckue HampaBiIgOIIME cUCTeMbl M naccuBHble KommnoHeHThl BOJIC: Meronuueckue
yKa3aHus K JabopatopHbeiM paboram / Edanos B. U. - 2012. 43 c. [OnexkrponHslii pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/790, nara obpamenus: 04.03.2017.

12.5.2 YyeOHO-MeTOIMYeCKHE MOCOOUS A5 JIML ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

YueOHO-MeTOANYEeCKHE MaTepPHaIbl JUII CAMOCTOSITEBHON M ayJTUTOPHOI pabOThl 00ydYaroIuXcs
U3 YWCJIa UHBAIMJOB NPEAOCTABISAIOTCS B (OpMax, aJalTHPOBAHHBIX K OTPAHUYEHUSM UX 370POBbS H
BOCIIPUATHS HH(OpMALINY.

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B IIeYaTHOW (hopMe YBETMUEHHBIM HIPHU(PTOM.

JI1s1 1ML ¢ HApYUIEHUSIMM CJIyXa:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B IIe4aTHoOU hopme.

JL1s1 M1 ¢ HApYUIEeHUSIMM ONIOPHO-ABUTaTeJLHOIO anmnapara:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHoOU hopme.

12.6. Pecypcnl cetu UHTepHET

12.6. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue

HubopMainoHHO-CTIpaBOYHBIN pecypc:

1. http://www.rambler.ru/

2. http://www.sputnik.ru/

3. https://www.yandex.ru/

4. Springer Journals — TMOJHOTEKCTOBAas KOJUICKIUS OSJICKTPOHHBIX JKYPHAIOB W3aTEIbCTBA
Springer. http://link.springer.com/

5. Hayunas snekrponnas 6udmmoreka eLIBRARY.RU http://elibrary.ru/defaultx.asp;

6. Pexomenmammss MCDO-T G.651 - XapakTepuCTUKH MHOTOMOJIOBBIX T'PaJUEHTHBIX BOJIO-
KOHHO-onTHYecKux kabemen 50/125 mxm: http://izmer-Is.ru/g651.pdf

7. Pexomenmaniun MCD-T G.652 - CrangapTHOE OJHOMOJIOBOE ONTOBOJIOKHO: http://izmer-
Is.ru/g652.pdf

8. Pexomenmaruu MCO-T G.653 - OgHOMOI0BOE ONTOBOJIOKHO C HYJIEBOM CMEIICHHOMN JUCTIEPCU-
eit: http://izmer-ls.ru/g653.pdf

9. Pexomenganuu MCO-T G.654 - XapaKTepUCTUKH OJJHOMOJIOBOTO ONTHYECKOTO BOJIOKHA U Ka-
Oenst co cMemeHHoH aucnepcueii n orceukoi: http://izmer-1s.ru/g654.pdf

10. Pexomenaaruu MCO-T G.655 - XapakTepuCTHKH OJJHOMOJIOBOTO BOJIOKOHHO-ONITHYECKOTO BO-
JIOKHA ¥ Ka0ells ¢ HeHYJIEBBIM JIUCIIEPCHOHHBIM cMerieHneM: http://izmer-1s.ru/g655.pdf

11. Pexomennariuun MCO-T G.656 - XapakTepuCTHKH BOJIOKHA 1 KaOesl C HEHYJICBOM TUCTIepCUeit
JUTS ITUPOKOTIONIOCHOM ONTHYECKOM Tiepenadn: http://izmer-ls.ru/g656.pdf

12. Pexomenpanun MCO-T G.657 - XapaKTepUCTUKH OHOMOJOBOTO ONTUYECKOTO BOJIOKHA U Ka-
Oensi, HE UYYBCTBUTEILHOTO K IMOTEPSM HAa MaKpOW3THOe, IS WCIOJIB30BAHHS B CETIX JOCTYIIA:
http://izmer-1s.ru/g657.pdf

13. Pexomennamus MCO-T G.664 - Ilpouenyps! u TpeboBaHus K 00ECIIEUYCHHUIO ONITHYECKON Oe3-
OTIAaCHOCTH ONTUYECKUX TPAHCIIOPTHBIX cUCTeM: https://www.itu.int

14. Pexomennamus MCO-T G.666 - Xapakrepuctuku komrneHncatopo [IMJl u mpueMHukKu c
xomrieHcarmeit  [IMJI:  https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.666-200507-S!!
PDF-R&type=items

15. Pexomenganus MCO-T G.671 - XapaKTepUCTUKH TIepeaadnd ONTHUYECKUX KOMIIOHEHTOB Y MO/ -
CUCTEM: https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.671-200612-S!Amd2!PDF-
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R&type=items

16. Pexomenganust MCO-T G.694.2 - CnektpasibHble CETKHU JJIs1 MpUMEHEHUs TexHosiorui WDM:
cetka anuH BoiH TexHonmormum CWDM: https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-
G.671-200612-S!Amd2!PDF-R&type=items

13. MarTepuajibHO-TEXHUYECKOe o0ecnedeHue QU CIUTIINHbI
13.1. O0uue TpedoBaHMSA K MAaTePHAIbHO-TEXHHYECKOMY 00ecreYeHUI0 TN CHUIITTHHbI

13.1.1. MarepuajbHO-TEXHMYECKOE 0O0ecredeHue AJsl JIEKIMOHHbIX 3aHATHI
ZIJ'ISI IMPOBEACHUA 3aHATHI JICKOHMOHHOT'O THIIA, I'PYIIIIOBEIX U HHAWBUAYAJIbHBIX KOHCy.]'IBT&IIHfI, TC-
KYILETO KOHTPOJISI U MTPOMEKYTOYHOM aTTeCTalluy UCTIONb3yeTcs yueOHas ayquropus 328, ¢ KOJIN4eCTBOM
M0Ca/I0YHBIX MECT He MeHee 22-24, o6opynoBaHHas TO0CKOM U CTaHAApTHON yueOHOH Mebenbio. meroTcs
HarIsAHbIe TOCOOMS B BUJIE MTPE3CHTALMI 110 JIEKIIMOHHBIM pasJiesiaM JTUCIUITIHHBI.

13.1.2. MarepuajibHO-TEXHHYeCKOe oOecnevyeHne I NPAKTHYeCKUX 3aHATHI

J51s mpoBe/IeHUsT MPAKTUYECKUX (CEMHHAPCKHX) 3aHATHI UCTIONB3YeTCs yueOHas ayJIuTOPHsI, pac-
noJiokeHHast 1o azapecy 634034, Tomckas obnacts, . Tomck, Bepuimnuna ynuna, a. 74, 3 stax, aym.
3336. CocTaB obopynoBanus: YueOHas mebenb; Jlocka MarHuTHO-MapkepHas - 1 mT.; Kommyrarop D-Link
Switch 24 port - 1mrt.; Kommbrotepsr knacca ve Hike [I9BM INTEL Celeron D336 2.81T. -14 wt. Uc-
NOJIB3YeTCs JTUIIEH3UOHHOE MPOrpaMMHOE 00eCIIeUeHUE, MAaKeThl Bepcuei He Himke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. Mmeetcst momereHust il XpaHEHUS] W MPO(QHIAKTUIECKOTO OOCITY>KHBaHUS y4eOHOTO
00opynoBaHuUs.

13.1.3. MarepuajibHO-TeXHHYECKOe oOecredeHne sl J1a00paTopHbIX padoT

st mpoBeieHust TaOOPaTOPHBIX 3aHITHH HCTONB3YETCs Y4eOHO-UCCIIeI0BATEIhCKAS BBHIYUCIH -
TeJbHas JabopaTopusi, pactojoxeHHas 1o aapecy 634034, Tomckas obmacts, . Tomck, Bepmmauna ynu-
na, 1. 74, 3 stax, ayn. 3336. CocraB obopynoBaHus: YueOHas MeOenb, DKpaH C 3JIEKTPOIPHBOIOM
DRAPER BARONET — 1 mit.; Mynstumenuiiasiii mpoexktop TOSHIBA — 1 wit.; Komnbsrotepsl kinacca He
ke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmmpokomnonocHsiM qocTynioM B Internet,
¢ moHutopamu tuna Samsung 18.5" S19C200N- 18 mr.; Mcnons3yeTcs JULIEH3UOHHOE MPOTPAMMHOE
obecriedeHune, makeTsl Bepcueil He Himke: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTrepuaJbHO-TEXHHYECKOE 00ecIedeHne Il CAMOCTOSITEIbHON PadoThI
Jlist camocToSTeIbHONW pabOThI UCIIONB3YeT sl YaeOHas aynuTopust (KOMIBIOTEPHBIN KJacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepumnauna, 47, 1 stax, ayn. 126. CoctaB 000pynoBaHus:
yaeOHas MeOelb; KoMrbioTepsl kKinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 4 mT.; KOMIBIO-
tepsl noakoueHsl Kk cetu MHTEPHET u obecneunBaroT 10oCTyn B 3JEKTPOHHYIO HHPOPMAIIMOHHO-00-
pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIIUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuiuinHbl unaMu ¢ OB3 ocyiecTBisieTcsi ¢ UCHONb30BAHUEM CPEICTB O00ydeHHUs
00I1Ier0 ¥ CIeraJIbHOTO Ha3HAYCHMUS.

[Ipu 00ydeHUU CTYICHTOB ¢ HAPYLIEHUSIMM CJIyXa MPEAYCMOTPEHO UCIOJIb30BAHUE 3BYKOYCHITU-
BAaIOIIEH amnmaparypbl, MYIBTUMEIUWHBIX CPEACTB U APYTUX TEXHUYECKUX CPENCTB MpueMa/mepenadu
yueOHOW MHPOpMalMU B TOCTYIHBIX (pOopMax Juisi CTYIEHTOB C HapyIICHUSMHU CllyXa, MOOUJIBHOW cHCTe-
MBI OOYYEHHUSI ISl CTYACHTOB C MHBAJIUIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMBbI. YueOHas aynu-
TOpHUsI, B KOTOPOH 00y4aroTCsl CTY[ICHTHI C HAPYIICHUEM CJIyXa, 000pyJIOBaHA KOMITBIOTEPHON TEXHHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOMU, AIEKTPOHHON JOCKOM, MYJIBTUMEIUIMHON CUCTEMOM.

[Ipu 0OyueHnn CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUAMH MIPETYCMOTPEHO MCTIOIb30BAHUE B JICKITU-
OHHBIX M yUEOHBIX ayJUTOPHSIX BO3MOXKHOCTH MPOCMOTPA YJAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM ClIali[ia Ha YKpaHe) MPHU IMOMOIIY BHICOYBEIUIUTENCH JIJIs1 yIAJICHHOTO TTPOCMOTpa.

[Tpu 00y4yeHHU CTYICHTOB ¢ HAPYLIEHUSMH ONMOPHO-ABUIaTeIbHOIO ANNAPATA UCIOIL3YHOTCS
aJbTepHATUBHBIE YCTPOMCTBAa BBOJA MH(OpPMAIMK U JIPYyTrUe TEXHUYECKUE CPEACTBA IMpHEMa/TIepeaadn
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yueOHOI mHpOpMaLUU B JOCTYMHBIX (popMax A CTYIEHTOB C HApyIIECHHSMH OIOPHO-IABHIaTeIbHOTO
anmnapara, MOOMJIBHOM cUCTEMbI 00yUeHUs [UIs JIIOAEH C MHBAJIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHUA K (POHIY OLIEHOYHBIX CPEICTB U METOAMYECKHE PEeKOMEH/Iallun
@DOHJ OLICHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJBHBIC 3aJ]aHMsl, UCIIOIb3yeMble Ui OLIEHKH chop-
MHUPOBAaHHOCTH M OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIMN MPU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTeCTallMy MO JUCHUILIUHE MPUBEACH B IPUIOKEHUH K paboyeil mporpamme.

14.2 TpeooBanus k ¢GoHIY OLIEHOYHBIX CPEACTB /LISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3/10pOBBSI

Jns CTYIeHTOB ¢ MHBAIMAHOCTHIO TIPETyCMOTPEHBI IOTIOTHUTENIFHBIE OIIEHOYHBIE CPENICTBA, Tepe-
YeHb KOTOPBIX YKa3aH B TaOJIHIIE.

Taonuua 14 — JlonoJHUTEIbHBbIE CPEACTBA OLIEHUBAHMS /IJIsl CTYI€HTOB ¢ HHBAJIUIHOCTBIO

Kareropuu cryneHToB

Byl JOMOIHATENBHBIX OLIEHOUYHBIX
Cpe/cTB

@DOopMBI KOHTPOJISL U OLICHKH
pe3yJIbTaToOB O0yUYeHUs

C HapymeHusiMu
ciyxa

TecTbl, NMCEMEHHBIE CAMOCTOSTETIHHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

[TpeumMyIiecTBEHHO TUCbMEHHAS
IIPOBEpKa

C HapymeHusIMu
3peHus

CobecenoBaHue 10 BOIPOCAM K 3a4eTy,
OIIpOC 110 TEPMUHAM

[IpermyIeCTBEHHO YCTHAS ITPOBEPKa
(MHAMBUAYATIBLHO)

C HapymeHusiMu
OIOPHO-
JBUTATEIBHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIBHBIC PAOOTHI, MMCHEMEHHBIC
CaMOCTOSITeNIbHBIE pabOTHI, BOIIPOCHI K
3a4eTy

[IpenMy11eCTBEHHO AUCTAHITMOHHBIMU
METOIAMU

C orpaHuueHUsIMHU TIO
00IIEMEINITMHCKAM
[IOKa3aHUSIM

TecTbl, NUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI

HpCI/IMyH_IeCTBeHHO IMPOBCPKa
MeToaaMu, HCXOOA U3 COCTOAHHUA
06yqa10meroc;1 Ha MOMCHT IIPOBCPKU

14.3 MeToanueckue peKOMEHAAUMH M0 OLEHOYHBIM CPEICTBAM JIJIfl JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI
Hns crynenToB ¢ OB3 nmpenycmaTrpuBaeTcst 1ocTymHas popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -

HBIX CPCACTB, @ HUMCHHO!

— B Ie4aTHou opme;

- B TIeYaTHOW (hOpMe C YBEITHUCHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- MCTOAOM YTCHHUA aCCUCTCHTOM 3alaHUA BCIIYX;

- MPEAOCTABICHUE 3a/IaHMsI C UCTIOIb30BAaHUEM CYPIOTIEPEBO/IA.

CryneHTaM C MHBaTUAHOCTHIO YBEIWYMBACTCS BPEMs Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TAKUX CTYIEHTOB MPEIyCMaTPUBACTCS JAOCTYIHAs (opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JdaHusA, a UMCHHO:

- MUChMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCHCTEHTA;

- IIPECTaBICHNE OTBETOB YCTHO.

[Iponienypa onieHMBaHUS PE3yAbTATOB OOYYEHHS WHBAJIWIOB IO AWCIUIUIMHE MpPETycMaTpUBacT
npenocrasieHre nHGpopManuu B popmMax, afanTHPOBAHHBIX K OTPAHUYEHHUSM UX 30POBbS U BOCHIPUSTHS

uHbopMaIuu:

J1s1 a1 ¢ HapyLIeHUsIMH 3peHus:

— B ()OpME IEKTPOHHOTO JOKYMEHTA;

- B [le4aTHO! (hopMe YBETMYEHHBIM IIPUPTOM.
JL1s1 11 ¢ HapyIIeHUsIMH CJIyXa:
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- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JlJ1s1 I ¢ HAPYIIEHUSIMM OTIOPHO-IBUTATEJHLHOIO anmnapara:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEoOXOAMMOCTH /17151 O0YYAFOIIUXCSI ¢ HHBAMIHOCTBIO MPOLEAYpa OIICHUBAHUS PE3YJIbTaTOB
00y4eHUSI MOXKET MTPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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Ipuiaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
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«TOMCKUI TOCYJAPCTBEHHGIM YHUBEPCUTET CUCTEM
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(TYCVYP)
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®dopma 00ydeHUs: 3a09HAS
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Pa3paborunku:
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1. BBenenue

®onp onenounsix cpeacts (POC) sBiseTcs npuiokeHHeM K padodeil mporpaMMe AUCHUIUINHBI
(pakTUKU) U TPEACTABIAET COOONW COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasioB (TUIIOBbIE
3a1a4M (3aaHus1), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) M METOJIOB UX MCIIOJIB30BAHUS, IPEIHA3HAUYCHHBIX
IUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB O0YUECHHUS.

®OC no pucuuIuivHe (MIPaKTUKE) UCIOJIBb3YeTCs MPU MPOBEICHUH TEKYIEro KOHTPOJIS yCIlieBae-
MOCTH U ITPOMEKYTOYHON aTTecTaluu CTYCHTOB.

[Tepedenp 3aKpeIUICHHBIX 32 TUCIMILTHHON (IPAaKTUKOM) KOMIIETEHIIMH NpUBeeH B Tabnuue 1.
Tabauna 1 — IlepeueHpb 3aKpEIUICHHBIX 33 JUCITUIIMHON KOMIIETEHITUN

Kon DopMynUpOBKa KOMIIETEHIIUN Dransl GOpMHUPOBAHUS KOMITETEHITUH
[1K-9 YMEHHEM IIPOBOJIUTH PACUETHI IO NPOEKTY ce- | JlomkeH 3HaTh OCHOBHBIE (PU3NUECKUE
TEH, COOPYXEHUN U CPeICTB MH(HOKOMMYHHKA- | PUHILMIIBI pactipocTpaneHus ceera B OB;
LMK B COOTBETCTBUHU C TEXHUUECKUM 33/IaHUEM | 3HATh METOJbl pacueTa 3aTyXaHHs U JIUC-
C UCIOJIb30BAHMEM KaK CTaHJIapTHBIX METOJI0B, |mnepcuu B OB; KOHCTPYKIMH U XapaKTepH-
IIPUEMOB U CPEJICTB aBTOMATU3ALMU IPOCKTU- | CTUKH ONTHUYECKUX HAIPABIIAIOLINX CPEN;
POBaHMUs, TAK U CAMOCTOSITENIHO CO3[aBAEMbIX | TEXHUUECKUE XapaKTEPUCTUKU TACCUBHBIX
OPUTHHAIBHBIX IPOrpaMM komrnoHeHT BOJIC; pekomennannu: Mex-
IIK-8 yMEHHEM coOMpaTh U aHAIM3UPOBATh UHPOpPMa- AYHapoRHEIii cOK03 anekTpocessn MCI-T
ITHEO 0TS (hOPMHPOBAHHS HCXOMHBIX AHHBIX (ITU-T) MmHOTOMOZOBBIC ONTHYECKUE BO-
JUISL TIPOEKTUPOBAHUS CPEACTB U CETEN CBS3U U nokHa pek. ITU-T. G.651 osomozioskre
X SIICMCHTOR ontuuyeckue BojokHa pek. I[TU-T. G.652-
G.657 cnenuanbhblie Tunel OB HOpMaTUB-
OIIK-5 CIOCOOHOCTBIO UCIIOJIb30BaTh HOPMAaTUBHYIO U

[IPaBOBYIO JTOKYMEHTALUIO, XapaKTEPHYIO IS
o0nactu THPOKOMMYHUKALMOHHBIX TEXHOJIO-
TMM U CUCTEM CBsI3U (HOPMAaTUBHBIE ITPABOBbIE
akTbl Poccuiickoit denepanyiv, TEXHUIECKHE
pernamMeHThl, MEKyHApOAHbIEC U HALIMOHAJIb-
HBIE CTaHAAPTHI, pEKOMEHIanu MexyHapo-
HOT'O CO03a AIEKTPOCBA3N)

HO - paBoBY0 JokymeHTtamuo BOJIC;;
JlomkeH yMeTh UCIIOIb30BaTh MOJIy4YEHHBIE
3HAHMS JJIs Pacue€Ta OCHOBHBIX TEXHUYE-
ckux xapakrepuctuk OHC c yuerom Tpe-
OoBaHuil OBICTPO/IEHCTBUS, 3aTyXaHUs, Ha-
JEKHOCTH M yA00OCTBAa TEXHMUYECKON IKC-
IUTyaTally; ONPENENsATh U U3MEPATH Iepe-
JaTo4HbIe, (PU3NYECKHE, MEXaHUYECKUE U
KOHCTPYKTHUBHBIEC XapaKTEPUCTUKHU ONTHYE-
CKUX HaIIPaBJIAIOIIUX CPEJ; BHIIOIHATh
pacyeTsl, CBA3aHHBIE C ONPEACICHUEM Ma-
paMeTpoB MacCUBHOTO 00OPY/IOBAHUS ;;
JlomkeH Bia/ieTh HaBbIKaMH pabOThI C OI-
TUYECKUM BOJIOKHOM, METOAAMH €0
MOHTa’ka. METOJIaMHu paboThI ¢ mprudopaMu
U annaparypoy 1o HaCTPOMKE U UCIIbITaA-
Huto OK; HaBbIKaMH MPUMEHEHHS TEOPETH-
YECKUX U IKCIIEPUMEHTAJIbHBIX METOIOB
HCCJIEI0OBAHUS 111 OCBOEHUS HOBBIX IEp-
CIIEKTUBHBIX ONTUYECKUX HAIIPABIIAIOIINX
Cpell epeayn.;

OOmme xapaKTepUCTHKU TIOKa3aTeNieil M KPUTEPUEB
NIPUBEACHBI B TabHIIE 2.
Tabnuna 2 — O0ue XxapakTepUCTUKH ITOKa3aTeNIe U KpUTEPHEB OLICHUBAHMS KOMITCTEHIIHH 110 STarnam

OIICHMBAHUS KOMIIETCHIIMI Ha BCEX ATarax

Iloka3arenu u
KpUTEPUU

3HaTh

VYMmeTh

Bnanets

OTiM4HO (BBICOKHI
YPOBEHb)

Ob6nanaer (hakTHIECKUMU
Y TEOPETHYECKUMH 3HAHH-
SIMU B TIpesieNax u3y4dae-
MOl 06J1aCTH ¢ TOHUMAaHU-

OO6nagaer AMana3oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELIeHUH, a0-

Kontponupyet pabory,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JEHCTBUS pa-
0O0TEI
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€M TpaHuI] MPUMEHUMOCTH | CTParupoBaHus MpooOIeM
Xoporo (6a30Beii | 3HaeT GakTel, NpUHIUIEL, |OOmamaeT Tuana3zoHOM Bbepet oTBeTCTBEHHOCTH 3a
YPOBCHB) IPOIIECChI, OOIINME TIOHS- | IPAKTHYECKUX YMEHUH, 3aBepIleHHE 33]a4 B HC-
THS B IIpeJesiax u3ydae- | TpeOyeMBbIX JJIs pelIeHHs | CIIeOBaHUH, IPUCIIOCA0-
MOU o0nacTu OIIpE/ICIICHHBIX MTPOOJIEM B |JIUBACT CBOE MOBEICHUE K
00J1aCTH UCCIIEIOBAHUS 00CTOSITENILCTBAM B pellie-
HUHU TTpoOIeM
VYnosnerBopurenb- | Obnanaer 6a30BbiMU 00- | OOnagaeT OCHOBHBIMU PaGoraer npu npsimom Ha-
HO (TIOPOTOBBIH IIMMHU 3HAHUSMHU YMEHUSIMH, TPEOYEMbIMH | OJTFOJICHUN
YPOBEHB) JUTSL BBITTOJTHEHHUS TIPOCTHIX
3aa4

IIPOrPaMM.

2 Peaau3zanus KOMIETEHIINI

2.1 Komnerenuus I1K-9

[1K-9: ymeHneM MpoBOAUTH PACUYETHI 1O MPOEKTY CeTeil, COOPYKEHUN U cpeicTB HHPOKOMMYHH -
Kalluii B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM C HUCIIOJIIb30BAaHUEM KaK CTaHAAPTHBIX METOMIOB, IIPHUE-
MOB M CPEJICTB aBTOMAaTHU3alMU MPOEKTHUPOBAHUSA, TAK M CAMOCTOSTENBHO CO3/1aBAEMBIX OPUIMHAIBHBIX

st opMupOBaHHS KOMITETEHITUH HEOOXOMMO OCYIIECTBUTH PsiJ] 3TAIMOB. DTarbl ((OPMUPOBAHUS
KOMITETEHIINH, TPUMEHSEMbIE ISl STOTO BUABI 3aHATHI W HCIONb3yeMbIE CPEICTBA OICHUBAHHS TPE -
CTaBJIEHBI B TAOIHIIE 3.
Tabnuua 3 — Stansl GopMUPOBAHUS KOMIIETESHIIMH U UCTIOIBh3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

3HaTh

VYmetn

Bnanets

ConepxaHue 3Ta-
I10B

JloikeH 3HaTh NPUHLIUIIBI
pacnpocTpaHeHus CBeTa B
BOJIOKHE; OCHOBBI IIepe/ia-
91 HH(POPMALIUH 110 BOJIO-
KOHHO-ONTUYECKUM JIMHU-
SIM CBSI3U, OCHOBHBIE METO-
JIbl pacyeTa napameTpoB
ONITUYECKHUX BOJIOKOH H
ANEKTPUIECKUX KaOee;
OCHOBHBIE TTOJIOKEHHUS IO
MIPOEKTHUPOBAHUIO; KIACCHU-
(uKaimo, KOHCTPYKIMU U
THUIIBI ONITHYECKUX Kabe-
JIE! CBA3M 110 Ha3Haye-
HHUIO,

JloJKeH yMeTh IPUMEHATh
Ha MPaKTUKE MOJIOKESHUS
10 pacyeTaM MapaMmeTpoB
ONTHYECKOTO BOJIOKHA pa3-
JINYHOTO Ha3HAYECHUS; OCY-
LIECTBIISITh €r0 IPaMoT-
HBII BRIOOD BUA B 3aBH-
CUMOCTH OT THUIIA MIPOEK-
TUPYEMOU JIMHUHU CBSI3U U
YCJIOBUH MPOKIIAJKH; OCY-
IECTBIIATH TPAMOTHBIMN
BBIOOp TEXHOJIOTUHU U Me-
TOJIOB MOHTaKa OITHYE-
CKHUX BOJIOKOH U KaOeJieH;
MPUMEHSTh Ha MPAKTUKE
METO/Ibl U3MEpEHUs Napa-
METPOB BOJIOKOHHO-OMTH-
YECKUX JIMHUHU CBSI3U U
ONpeNIeJICHUs] MeCTa U Xa-
pakTepa ux MOBPEKACHUS;
BBITIOJHATH PACUEThI
OCHOBHBIX MOKa3aTeneH
OINTHYECKUX BOJIOKOH;

JlomkeH BiaaeTh HaBbIKa-
MU PacyeToB BOJIO-
KOHHO-ONITHYECKUX JTUHUMI
CBSI3H, TIPOKJIAIBIBAEMBIX
Ha CEeTSIX Pa3JIMYHOTO Ha-
3HAYCHHUS, HABBIKAMU Pa-
OO0TBI C ONITUYECKUMU
KBapIEBBIMH BOJIOKHAMH U
KaOeIsIMH, a TaK)Ke C Ha-
0OpOM CHEIHaTEHOTO
MHCTPYMEHTA JUIsl UX pa3-
JEIIKK 1 MOHTaKa; HaBBI-
KaM# pabOThI C KOHTPOJIb-
HO-U3MEPUTENIBHOM ara-
paTypoy U CBapOYHBIM
o0opynoBaHUEM;

Bunnl zapsatuin

e [IpakTHueckue 3aHs-

THS;

o Jlexmnuy;

e CamocrosiTenpHas pa-
oora;

e JlabopatopHsie pabo-

o [IpakTHueckue 3aHs-

THS;

o Jlexmumy;

e CamocrosiTenbHas pa-
oora;

e JlaGopatopHsbie pabo-

e CamocrosiTenpHas pa-
0oTa;

e JlaboparopHsie pabo-
THBI;
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THI;

THI;

Hcnone3yemsle e Oryer no naboparop- | @ Ortuer no jadoparop- | e OTtuer no gaboparop-
CpeCTBA OLCHUBA- | HOM pabote; HOM padoTe; HOI1 pabore;
HUS e Ortyer 1o NPaKTUKE; e Otyer 1o MPAKTHUKE; e Ortyer 1o PaKTHUKE;
e DK3aMeEH; e DK3aMeH; e DK3aMCH;

DopMyIUpOBKa MOKA3aTEIE U KPUTEPUEB OLICHUBAHMS JAHHOM KOMIICTCHIUU IPUBEICHA B Ta-
omune 4.
Tabnuma 4 — [Tokazateny ¥ KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh YMmeTh Bnagers
Omnuno e Ob6nanaer dakruye- e OO6nanaer auana3oHoM | e KoHTpoaupyet pa0orty,

(BBICOKHI YPOBEHB)

CKHMMHU U TCOPCTUICCKHU-
MU 3HAaHHSMH B IIpEIeIax
M3y4aeMoil 006JacTH ¢ no-
HUMaHHEM TPaHUIl IpH-
MEHHUMOCTH

IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 11l pa3BUTHUS
TBOPUYECKHUX PEILICHUN,
abcTparupoBaHus
po0IIeM ;

MIPOBOJTUT OIIEHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0OTHI ;

Xoportio (6a30BbIi

e 3HaeT (aKThl, MPUHIIU-

e OOmamaeT QUara3oHOM

e beper orBeTCTBEH-

YPOBEHB) MBI, TIPOIECCHI, OOIITHE MPAKTHYECKUX YMEHUH, HOCTH 32 3aBEpIICHUE 3a-
MOHSTHS B TIpeieiax u3y- | TpeOyeMBbIX I PeIICHUS | Ja4 B HCCIICIOBAHUH,
JaeMoi o0NacTH ; OTIpeIeTICHHBIX MPOOIeM | TPHUCIIOCAOIUBAET CBOE
B oOacTu MHOBEIECHNE K 00CTOATEID-
UCCJICJIOBAHUS ; CTBaM B pEIICHUH
po0Oem ;
VnosnerBopurensH | o O6magaetr 6a30BbHIMU e OOmanmaer oCHOBHbIMHU | e PabGotaeT npu npsmom
0 (oporoBeIi 00IIMMHU 3HAHUSIMU ; YMEHUSMH, TPEOYEMBbIMH | HAOJIONCHHH.
YPOBEHB) JUTSI BBITIOJTHEHUS TIPO-

CTBIX 3a7aY ;

Cocrasn

2.2 Komnerennus I1K-8

[1K-8: ymeHnem coOuparh W aHAIW3UPOBATH WHGOPMALHMIO /711 (POPMUPOBAHUS MCXOTHBIX JTaH-
HBIX OJIA HpOGKTHpOBaHI/IH CpeI[CTB nu ceTeﬁ CBsA3U U UX DJICMCHTOB.

Jnst bopMupoBaHUS KOMIIETEHITUN HEOOXOIMMO OCYIIECTBUTH PsI/I ATAIMOB. DTarbl (HOPMHUPOBAHUS
KOMIICTCHIINH, HpI/IMeHﬂCMBIC IJIA 9TOI0 BUIBI SaHSITI/Iﬁ n I/ICHOJIBSYGMBIC Cpe,Z[CTBa OILICHUBAaHUA HpGII-
CTaBJIEHBI B Ta0OIHIlE 5.
Tabnuma 5 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U HCIIONb3yeMbIe CPEICTBA OLICHUBAHUS

3HaTh

VYmeTn

Bnanets

Copeprxanue 3Ta-
OB

TCHACHIUU PAa3BUTUS B 06-
7acTy MHHOKOMMYHHUKA-
ITMOHHBIX TEXHOJIOI Ui "
CUCTEM CBSI3U; OCHOBHbBIE
IIOHATHUA BOJIOKOHHO-OIITH-
YEeCKHX JIMHHUI CBS3H;
OCHOBY TOIIOJIOTHH CETEN;
OCHOBHBIC TPeOOBaHUS K
CCTAAM IMCpCaAaun JaHHBIX

MMPOBOJAUTH AHAJIN3 TCXHU-
Yeckoi nHpOpMaIuu B
pamMKax TEMaTHKH MPOCK-
TOB, CBSI3aHHBIX C UCIIOJIb-
30BaAHUECM OIITHYCCKHUX BO-
JIOKOH B 00JIaCTH BBICOKO-
CKOPOCTHOM Iepeadn
TAHHBIX

HaBBIKaMU pabOTHI C TEX-
HUYECKON TOKYMEHTAlIH-
€i, B TOM YHUCJIE, IPH MO-
HcKe nH(popmaiuu B
OTEYECTBEHHBIX U 3apy-
OEKHBIX UICTOUHUKAX, CBSI-
3aHHOU C IPUMEHEHUEM
ONTOBOJIOKHA;

Buner 3ansaTuii

e [IpakTnueckue 3aHs-
THS;

o Jlexuuu;

e CamocTosiTenbHas pa-
oora;

e JlabopatopHbie pabo-
TBI;

b

e [IpakTHueckue 3aHs-
THS;

o Jlexnuu;

e CamocTosiTenpHas pa-
oora;

e JlaGopartopHbie pabo-
TBI;

b

e CamocrosiTenbHas pa-
6oTa;

e JlaGopatopHsie pabo-
THBI;

3
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Hcnonb3yembie
CpeICTBa OLICHUBA-

e Oryer no aboparop-
HOH pabore;

e Ortuer no 1aboparop-
HOU pabore;

e Oryer no aboparop-
HOH paborTe;

HHS e OTyeT No NpakTUKE; e OTyeT No MPaKTHUKE; e OTuer Mo MPaKTHKE;
e DK3aMeEH; e DK3aMeH; e DK3aMCH;
DopMynTUpOBKa MOKa3aTeNe U KPUTEPHUEB OIEHWBAHMS JAHHOW KOMIICTEHIIMU TPUBEIICHA B Ta-
onmie 6.
Tabauma 6 — [lokazarenu ¥ KpUTEPUH OIIECHUBAHMS KOMIIETEHIIMU Ha dTanax
Cocrasn 3HaTh YMmeTb Bnanets
OTtnruHO e 3HaeT OCHOBHBHIC TEH- | ® YMeeT rpaMOTHO npo- | ¢ CBOOOAHO BiageeT

(BBICOKHI YPOBEHB)

JIEHITUW Pa3BUTHS BOJIO-
KOHHO-ONTHYECKHUX CE-
Teil; AHaM3UpyeT Ha
OCHOBE MH(opMaIu-
OHHOT'O ITOMCKA CBSI3U
MEXYy pa3InyHbIMU
kommnoaenTamMu BOJIC u
MIOHSATHSMH B 3TOH 00Ja-
CcTH; 3HAaeT OCHOBHBIC
BO3MOKHOCTH ITOKC-
KOBBIX CHCTEM JIJIsI pea-
JU3ALUN KOHKYPEHTO-
CIIOCOOHBIX TEXHUUECKUX
peLICHU;

BOJIMTH AHAJIN3 TEXHUYE-
ckoit uHopmanu; Yme-
€T IPUMEHSTh 3HaHUS
JUISL pELLIEHUs] pa3JIMYHbIX
3a/1a4 pacrpOCTPAHECHUS
ceera B BOJIC. ;

pPa3HBIMHU CIIOCOOaMU
npeacTaBieHus nHHOp-
mammu;, Bnaneet meToza-
MU peIlIeHUs 3a7a4 aHa-
nu3a ceterr BOJIC;

Xoporo (6a30BbIit

e [loHMMaeT CcBSI3U MEXK-

e YMmeeT OCyLIEeCTBIATh

e BiajneeTr HaBLIKAMH

Tabmuna 7 — DTansl

uHpopmarum, [laer
orpeiesieHUs] OCHOBHBIX
MOHATHUH B 001aCTH
BOIJIC;

pe3yabTaThl cBOei pabo-
THL;

2.3 Komnerennus OIIK-5

OIIK-5: crnocoOHOCTBIO UCIIOIB30BaTh HOPMATUBHYIO U MPABOBYIO JOKYMEHTALIMIO, XapaKTEPHYIO
JUId 001acTH MH(POKOMMYHUKAIIMOHHBIX TEXHOJOTMH U CUCTEM CBA3M (HOPMAaTHUBHBIE IIPABOBBIE AKTHI
Poccuiickoit denepanuu, TEXHUYECKUE PENIAMEHTBI, MEKIYHAPOJHbIE U HALMOHAJIBHBIE CTAaHAAPTHI, pe-
KOMEHJ1aliu1 MeKayHapOIHOTIO CO03a SIEKTPOCBSI3H).

st hopMHpOBaHUS KOMIIETEHIIMKA HEOOXOUMO OCYILIECTBUTD PsijI ATANOB. DTarbl HYOPMUPOBAHUS
KOMITETCHIIMM, IPUMEHSAEMBIE [UIsl 3TOTO BUABI 3aHATHM U MCIIOJIb3YEMBIE CPEICTBA OLICHUBAHMS IIPEN-
CTaBJICHBI B TA0OIUIIE 7.
OPMHUPOBaHUsI KOMIETCHIIMH U UCIIOIb3YEMBIE CPEICTBA OLICHUBAHUS

YPOBCHB) Iy Pa3INYHBIMH MMOHATH- | MOWCK ¥ HH(POpPMAIIUU TT0 | pabOTHI C TUTEPaTyPHBI-
sIMH B 00JIaCTH OIITOBO- BOJIC, npeactaBneHHOW | MU UCTOYHUKAMH CBS3aH-
JIOKOHHOM TE€XHUKHU; B Pa3JIM4YHBIX OTEYE- HBIMHU C PacIpoCTpaHe-
[IpencrarisieT mpueMbl U | CTBEHHBIX U 3apyOexHBIX | HUEeM cBeta B BOJIC.;
pe3yabTaThl aHAU3a T€X- | UCTOYHHUKAX; YMEeT
HUYECKON MHPOPMAIIUH. ;| CaMOCTOSATEIBHO MOAOH-
paTh METOABI PEIICHUS
3aga4 B oomactu BOJIC.;
VYIOBJIETBOPUTENLH | © BOCIPOM3BOAUT e VYmeet paboTarh co e CniocoOeH KOPPEKTHO
0 (IOpOroBbIi OCHOBHBIC ITIOJOXKCHUS CIIPAaBOYHOM JIUTEpATy- OPEACTAaBUTh 3HAHUA U
YPOBEHD) aHaJIM3a TEXHUYECKOU POIi; yMeeT MpeCTaBIsITh | UH(OOPMAIIUIO CBA3aHHYIO

C anrapaTrypoi Ha OCHOBE
BOJIC u3 paznuynoro
po/la UCTOYHUKOB. ;

Cocrasn

3HaTh

YmeTs

Bnanets

Copeprxanue 3Ta-
OB

OCHOBHBIC IPUHIMIIBI 11O~
CTpOCHUA ICPBUYHLBIX CC-

CornacoeaHa Ha noptane N2 16631

HCIIOJIB30BATh IMOJTYYCH-
HBIC 3HAHUA OJIA pacucTa

HaBBIKAMU pabOTHI C ONTH-
94EeCKHM BOJIOKHOM, METO-

18



TEH AIEKTPOCBI3H;
KOHCTPYKIIMH U XapaKTe-
PUCTUKH ONTHYCCKHUX
HaIPABJISIFOIIUX CPEl; TeX-
HUYECKHUE XapaKTEePUCTH-
KU MACCUBHBIX KOMITOHEHT
BOJIC; pekomenpanyu
MCO-T (G.651 — G.657);
HOPMAaTHUBHO- HOPMaTHB-
HYIO U TIPABOBYIO JIOKY-
MEHTAIIMIO TIPABOBYIO JI0-
kymenranuto BOJIC;

OCHOBHBIX TEXHUUECKHUX
xapakrepuctuk BOJIC u
UX IPOEKTHUPOBAHUSA C
ydeToM TpeOoBaHMit ObI-
CTpOJEHCTBUS, HAZIEKHO-
CTH, TEXHOJIOTUYHOCTH U
yn00CcTBa TEXHUUYECKOM
SKCIUTyaTalluu; ONpese-
JSTh U U3MEPSATH Nepesa-
TOYHBIE, (PU3NIECKHUE, Me-
XaHUYECKHE U KOHCTPYK-
TUBHBIE XapaKTEPUCTHKH
OINTHYECKUX HAIPaBIISIO-
LIUX CPEeN;

JlaMU €ro MoHTaxa. MimeTs
OIIBIT pabOTHI ¢ TIpHUOOpa-
MU U anmnaparypou 1o Ha-
CTPOMKE U UCTIBITAHUIO
OK; HaBbIKaMM MpUMEHE-
HUS TEOPETHUUECKUX U IKC-
MIEPUMEHTAIIbHBIX METO/IOB
UCCIIEIOBaHMS JUIsl OCBOE-
HUS HOBBIX IEPCIIEKTHB-
HBIX ONTUYECKUX HaIpaB-
JSIOIIKX CpeJl epeIadH.

Bunwl 3apstuit

e [IpakTnueckue 3aHs-
THUS;

o Jlexmmuy;

e CamocTosiTenbpHas pa-
Oora;

e JlaGopatopHubie pabo-
THI;

e [IpakTnueckue 3aHs-
TUS;

o Jlexmu;

e CamocTosiTenbHas pa-
oora;

e JlaGopatopHbie pabo-
THI,

e CamocTosiTenpHas pa-
Oora;

¢ JlaGopatopHbie pabo-
THI;

Ucnonszyemblie e Ortuer no naboparop- | e Otder mo naboparop- | e Otuer no pabopartop-
CPEICTBA OLICHUBA- | HOU pabore; HOI1 paborTe; HOM1 pabore;
HHS e OTYeT Mo MPAKTHUKE; e OT4eT MO MPAKTHUKE; e OTYeT Mo NPaKTUKE;
e DK3aMeEH; e DK3aMeH; e DK3aMCH;

dopmyIMpoBKa TMOKa3aTelield U KPUTCPUEB OICHUBAHUS JaHHOW KOMIICTCHIIMH TIPUBEICHA B Ta-
Omuie 8.
Tabnuma 8 — [lokazarenu M KpUTEPUH OIEHUBAHMS KOMIIETEHIIMU Ha dTamax

Cocrasn 3HaTh VYMmeTh Bnanets
Otnnyno e OOmamaer axkTuye- e OOmanaer quanazoHoM | e KoHTpomupyeT paboTy,

(BBICOKUI YPOBEHbD)

CKHMMHU U TCOPCTUICCKU-
MH 3HAaHHSMH B IIpE/Ieax
M3y4aeMoil 00JacTH ¢ 1mo-
HUMaHHUEM T'paHUIl IpH-
MEHUMOCTH,

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 11l pa3BUTHUS
TBOPUYECKHUX PEILICHUN,
abcTparupoBaHus
npo0Iem;

MIPOBOJIUT OIIEHKY, COBEP-
IICHCTBYET JCHCTBHS pa-
OOTHI;

Xoporo (6a30BbIit

e 3Haer (aKThl, MPUHLIU-

e (OOmamaeT aQUama3oHOM

e beper orBeTCTBEH-

YPOBEHB) MBI, POIIECCHI, OOIIIHE MPAKTUYECKUX YMEHUM, HOCTb 32 3aBEpUICHUE 3a-
MOHSTHSA B MIpefieax u3y- | TpeOyeMbIX AJis pelIeHus | Aad B UCCIEIOBaHUH,
gaemMoi o0iacTu. ; OTIpEICTICHHBIX TIPOOIEM | TPHUCIIOCAOIUBACT CBOC

B 00J1aCTH UCCIIEIOBAHUS; | TOBEIEHUE K OOCTOSATENb-
CTBaM B PEIICHUH
npobmem;

VhosneTBoputenbH | o O6nagaeT 6a30BBIMH e OOnamaetr oCHOBHBIMHU | o PaboTaeT mpu npsMom

0 (MOpOTOBBIN O0LIMMH 3HAHUSIMU; YMEHUSIMH, TpeOyeMbIMH | HaOIONECHUU;

YPOBEHbB) JUTSI BBITIOJTHEHUS TIPO-

CTHIX 3a]1a9;

3 TunoBble KOHTPOJIbHbIE 3aJAHUSA

I[JISI peannsaum/l BBIHleﬂepe‘-II/ICJIeHHLIX 3a1a4 O6y‘IeHI/I$I I/ICHOJIBSYIOTCSI TUIIOBBIC KOHTpOJIBHBIe
3aJIaHUs WJIM WHBIC MaTepHalibl, HEOOXOAMMBIC JIJIsl OIICHKH 3HAHWN, YMEHUH, HABBIKOB U (WJIH) OIBITA JIC-
ATEIHHOCTH, XapaKTePU3YIOIIUX dTarbl (GOPMHUPOBAHHS KOMIIETEHIIMI B MPOIECCe OCBOCHHs 00pa3oBa-
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TEJIbHOM IPOrpaMMBl, B CIEAYIOLIEM COCTaBE.

3.1 Tembl KOHTPOJIBbHBIX padoT
— XapaKkTepuCTUKU MHOTOMOJOBOIO M OIHOMOZIOBOI'O OIITHYECKUX BOJIOKOH

3.2 Dk3aMeHallMOHHbIE BONPOCHI

— OnTrueckoe BonokHO (OB). 1. Jlaiite monHyroo knaccudukanuio OB, ducICHHBIE 3HAYCHUS
MepeIaTOYHbIX XapakTepucTuk. 2. HasoBute Bce Buibl nucrepcuu, umerone mecto B OB. CpaBhute
JTUCTIEPCUIO0 OAHOMOJIOBBIX U MHOroMonoBbIXx OB. 3. B uem mocTtonHcTBa M HEOCTAaTKH OJHOMOJOBBIX
OB? Ha3oBure TUIMYHbIE 3HAYEHUS MX NE€PEJATOUHBIX xapakrepucTuk 1 G.652 4. Kakue cranmaptbl
OB nambonee mupoko ucnonsdytorcss B BOJIC B HacTosmiee Bpems? JlaiiTe yuciICHHBIC 3HAYEHUS WX
OCHOBHBIX IIEpEIaTOUHBIX XapakTepucTuk. KakoBa mx ob6macte mpumeneHus? 5. OT 4ero 3aBUCAT CO0-
ctBeHHbIe ntoTepu B OB u notepu B OK? 6. BenenctBue yero BO3HUKAET MOISPU3ALUOHHAS MEXKMOA0BAs
mucnepcusi? B kakux OB oHa nosiBisiercs, K 4eMy OHa IPUBOAMT U Kak OHa paccuuTsiBaeTcs? 7. Ha3oBu-
Te «objacTu Mpo3payHOCTH» KBapleBbiXx OB U mpuBeauTe TUNMYHBIE YUCIICHHBIE 3HAYEHHS MOTEPh B
kaxzaoM. 8. [lepeuncnure Ha kakue napamerpbl OB BiMseT OTHOCUTENbHAS PA3HOCTDH ITOKa3aTeNel mpe-
JIOMJICHHUS CepAIIeBUHBI U 000s104Ku. KakoBO ero cpegHee 3HaYeHHE I pa3audHbix TunoB OB? 9. U3 ka-
KHUX COCTAaBJISIFOIIMX COCTOMUT Xpomarmueckas aucrepcusi? Koaddumment ynenpHol nucnepcun. Kakoit
COCTABJISIONICH MOKHO MEHSTh 3HaK W 4To U3 3Toro cieayer? 10. Jlaiite onpenenenue nucnepcun. Kakue
BUJIbI JUcTiepcuu Bol 3HaeTe? B kakux tumax OB mpeBanupyioT Te uiv uHbie BUIbI? B ueM usmepsiercs
nucniepcus? 11. Kak cszan kodhunueHT mmpoxononocHoctu ¢ paznuyabiM [ITIT1? KakoBo ero uncien-
Hoe 3Hadenue st pasueix [1III1? 12. Ot xakoro mapamerpa OB 3aBucur BennunHa 3¢h(peKTHBHOCTH BBO-
na m3nyudenusi? KakoBo ee 3nadenue st OOB u MOB? 13. [laiite onpeneneHne MeXMOIOBOM JUCTIEp-
cur. OT KaKuX mapaMeTpoB 3aBUCUT BEJIMUMHA MEKMO/I0BOM nucniepcuu B OB co cTyneHuaTsiM U Tpajau-
entHbiM IIIIT1? 14. [laiite onpenenenre HOpMUpOBaHHOM yacToThl. KakoBo ee 3HadeHue B ciydyae OOB u
MOB? 15. Ot yero 3aBucut uucinosas aneprypa? Ha xakue napamerpsl BOJIC Binusier uncioBas anepry -
pa OB u kakoBbl ee ynciennbie 3HaueHus 11 OOB u MOB? 16. [lepeuncnure reoMeTpUdeCKUe U MeXa-
Huyeckue xapakrepuctuku MOB. [laiite ux uuciaennoe 3nauenue. 17. Jlaifite onpenenenue AUCIEPCHH.
Kakumu meromamu u criocobamu noiydaror OB co cMemeHHON uiu criakeHHou nucriepcueit? Kaknm
pPEKOMEHIALMAM OHU COOTBETCTBYIOT? B kakux ciydasx ucnomabiyerca? 18. Ilepeuncnure okHa mpo-
3pauyHOCTH KBapleBbix OB, BelnunHy 3aTyxaHusl B HUX U MHTEPBAJIbl JJIUH BOJIH COOTBETCTBYIOIIHE UM.
19. Kakumu ¢usndeckuMu mnpoueccaMu 00ycIoBIeHbI motepu cBeToBoi MomHocTH B OB? 20. OT yero
3aBUCHUT MexmMoioBas aucnepcuss B MOB? e ona 6onbiie: B OB co crynenuarsim T nam napa6osm -
geckuM [II1I1? O6macts npumenenuss MOB. 21. KakoBbl OCHOBHBIE MPEUMYIIECTBA HCIIOIL30BAHUS OII-
TUYECKUX BOJIOKOH B cUcTeMax cBsi3u? 22. UeM ompesensercs YuciIo HaIpaBiIsieMbIX MOJI B CTYIIEHUaTOM
u rpagueatHoM MOB? Ot uero ono 3aBucutr? Ontudeckue kadenu (OK) 1. Onummre OCHOBHBIE THITBI
koHCcTpykuu OK. 2. Kakue mapku kabenel npeaHasHadeHbI A1 oA3eMHON npokiaanku? 3. OT yero 3a-
BUCAT CyMMAapHbIE MIOTEPU IEMEHTAPHOI0 KabeabHOro yyactka? 4. Onuiure NpUHLIUIIBI MApKUPOBKH. 5.
Kakue mapku kabeneil nmpeanasHadensl ansi noasecHeix OK. 6. IlepeunciuTe OCHOBHBIE KOMITIOHEHTHI
OK. 7. Texunyeckue TpeOOBaHUSA K ONTHYECKUM KabemsMm cBsi3u. 8. Kabenu 11 HapyKHOM MPOKIIaIKH.
Kakue mapku xabeneil nmpenHasHa4eHbl sl IPOKIAIKU B TpyHT? 9. Ilepeunciaute qOCTOMHCTBA U HEJO -
crarku OK 110 cpaBHEHUIO € NIEKTPUUECKUMU JIMHUAMU cBsA3U. 10. OT Kakux napaMeTpoB 3aBUCHUT JJIMHA
pereHepanoHHoro yyactka? HazoBuTe MeTobl yBETUUECHUS UTMHBI pereHepalnoHHoro yyactka. 11. Ka-
Oenu U1 Bo3aynIHOM noaBecku. Kakue mapku kabeneil npeanasHaueHsl i nonsecku? 12. Iepeuncnu-
T€ OCHOBHBIE KOHCTpPYKTHBHBIC 37eMeHThl OK. UTo oTHOCcHTCA K crennaibHbIM Kabemsm? 13. Jlaiite
KJIaccu(UKAIMIO ONTHYECKUX Kabemei mo koHeTpyKuuu. 14. IlepeuyncnuTe THUIBI paclpeieInTeNel ONTH -
yeckoro uznydenus (POW) u npuBeauTe nx oCHOBHBIC mapaMeTphl. 15. JlaiiTe onpeenenne 3HepreTHYE -
ckoro noreHuuana BOJIC. Ot yero oH 3aBUCUT M KAaKOBO €r0 3HAYEHME JUIsI MarucCTpalIbHbIX, 30HOBBIX
nuHui cs3u? 16. KakoBel Mmetonsl u3rotosienus OB? 17. JlaiiTe knaccudukanyio onTHYECKUX Kabenei
no HasHaueHuto. 18. Bunbl npoxknaaxu OK npu crpoutensctBe BOJIC. 19. Ilepeuncinure ocHOBHbIE
komnoHeHThl OK. Kakne Mapku kabenei mpenHa3HadyeHbl 1)1 MPOKIAAKU B KabenbHON KaHamu3auu? 20.
[ 4ero Ha ONTUYECKOE BOJIOKHO HAHOCAT NOJIMMeEpPHOE MOoKpbIiTUE? 21. HazoBuTe METONBI yBEIUUEHUS
JUIMHBI PEreHEepallMOHHOTO y4yacTka. 22. UeMm orpaHnyeHa JJMHA PEreHepalMOHHOTO y4acTKa M KaKOBbI
METO/Ibl YBEJIIMYCHUS TIPOMYCKHOW CITIOCOOHOCTH pereHepanMoHHOro y4dactka? IlaccuBHBIE KOMITOHEHTHI
(TITIK) 1. Ha3oBuTe TUIBI ONTHYECKUX KOMMYTATOpoB. ONHILINTE TPUHIUI PA0OTHI ONTHYECKOI0 KOMMYTa-
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Topa. 2. [Ipunnun paboTel onTUdeckoro u3oisaTopa. KakoBo ero nHaznauenue? 3. HazoBute BB U Xapak-
TEPUCTUKH OTBETBUTEJIEH, IPUBEIUTE TUIIOBBIE 3HAUCHUs MX napameTpoB. 4. HazoBuTe THUIBI TOPLIEBBIX
Pa3BETBUTENIEH C ONITUYECKUMU NIEMEHTAMU U HapUCYHTE CXeMbI UX NOCTpOoeHus. 5. HazHauenue u kiac-
cuduKkaus coeNMHUTENbHBIX MyPT. 6. [lepeunciauTe Bce H3BECTHBIE BaM BH/IbI TACCUBHBIX KOMIIOHEHTOB
BOJIC u ux ocHoBHBIE XapakTepucTuku. 7. KakoBo HazHaueHne WDM ycTpoiCTB, KAKOBBI HX OCHOBHBIE
napameTphl U MepedrcinTe (GU3NIeCKHUe SBJICHUS, UCIIOJIb3yeMble B HUX. 8. J[aiiTe cpaBHUTEIbHBIN aHa-
JIN3 Pa3IUYHbIX TUIIOB ONTHYECKUX NEPEKItodarene (KOMMYTaTOpOB) M NPHUBEIUTE UX HapaMeTpsl. 9.
[Tepeuncnaure metoasl coenrHenus OB, npoaHaIM3UpyiiTe UX JOCTOMHCTBA M HEAOCTATKH C yKa3aHUEM
cpenHero 3HaueHus norepb. 10. Kak Biusier nuamerp Momosoro nois Ha napamerpel WDM yctpoiicTs u
KaK 3aBUCHT OT AauHbl BoNHBI? 11. KakoBbl TpeOoBaHMSI K ONTHYECKHM Pa3beMHBIM COCAMHHUTEISIM
(xonHekTOpam)? IIprunHBI BOSHMKHOBEHHs B HUX NoTepb. 12. Kakue TUNBI Hepa3beMHBIX ONTUYECKUX
coequHUTeNeH Bbl 3HaeTe? [1e mpuMeHsIoTCa pa3beMHbIE U HEpazbeMHble coeanHenus? 13. [lepeuncnu-
T€ JOCTOMHCTBA M HegocTaTku WDM ycTpoHCTB Ha AU(PAKIIMOHHBIX pelIeTKax u cpaBHUTE ux ¢ WDM
npyrux BuaoB. 14. Kakue cymectByroT ciocoObl coenuaennss OB? OCHOBHBIE MepeIaTOuHbIe XapaKTepH -
CTHKH coenuHuTeNel. JlaiiTe nux uyncnennoe 3Hayenue. 15. Konctpykiun coequauTenbHbIXx My¢gT. 16. Ha-
30BUTE U JANTE ONMPEACIICHUS OCHOBHBIX NTapaMETPOB ONTUYECKUX pa3BeTBuUTeNeil. 17. Jlig yero npegHa-
3HaueH arteHioatop? Kakue Tumbl arTeHroaTopoB Bbl 3HaeTe? 18. Tumbl KOHTaKTa B COEIMHHUTEISAX
(xoHHeKTOpax). 19. Buapl onTH4YeCKUX KOHHEKTOPOB, UX OCHOBHbBIE XapaKTEPUCTUKU U 00JIaCTh IPUMEHE-
Hus. 20. B yem 3akmtouaercs texHonoruss PON. Apxurexktypa PON? 21. Ha3zoBute 0OCHOBHBIE BUBI pa3-
BeTBUTENEH. ONUIIMTE MPUHIUAT PabOThI pa3BeTBUTENs. 22. KakoBO Ha3HAU€HHE ONTHYECKOTO KOMMYTa-
topa. [Tpuniun paboTel ONTUYECKOTO KOMMYTATOPA.

3.3 Bonpochl 1JI1 NOATOTOBKHU K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
— Pacnpocrpanenue ontuueckux curiasnioB B OB, sydyeBasi 1 BOJIHOBast TPAKTOBKA.
— 3aryxanue curaaios B OB
— Jlucnepcus u nonoca nponyckanust OB
— Pacder AnuHBI S€eMEHTAPHOTO KaOETHLHOTO y4acTKa

3.4 Tembl 1200paTOPHBIX padoT
— Hccnenosanue 3aryxanus B OB u motepb Ha Makpou3rudoax
— HccnenoBanue aucnepcuoHHbIX Xapakrepuctuk OB
— HccnenoBanue noteppb B pa3beMHBIX COEIMHEHUAX U KOA(D(OUIINEHTOB A€TIeHUS AeTUTeNeN om-
THYECKON MOIIHOCTH

4 MeTonnueckue MaTepuabl
s obecnieuenust mpouecca oOydyeHHs M pelIeHus 3a1ad oOy4eHHUsl UCHOIb3YIOTCS CIEAYIOIIHe
MaTepHabl:
— METOIMYECKUE MaTepUalibl, ONPENeIOIINe MPOLeaypbl OLIEHUBAHNS 3HAHUM, YMEHUM, HaBbI-
KOB U (MJTH) OTIBITA JIEATENFHOCTH, XapaKTePU3YIOIIUX dTarbl (OpP-MUPOBAHHUS KOMIIETCHIIUH, COTJIACHO TI.
12 pabodeit mporpaMmel.

4.1. OcHOBHas JIUTEpaTypa
1. Amngpees B.A., [loptaoB 3.JI., Kouanosckuit JI.H. Hanpasnsromue cucteMsl IEKTPOCBSI3H.
VYuebnuk ans By30B. B 2-x Tomax. Tom. 1. Teopus nepenaun u BnussHUs. YdeOHOe mocobue. 7-€ u3.,
nepepad. u gom.- . M. [opstuas muaus —Tenexkom. 2011 1.- 424c¢.:umn. (Hanuuue B Oubmorexke TYCVYP - 20
9K3.)
2. DneKkTpuyecKue U BOJIOKOHHO-ONTHYECKHE JIMHUU CBsA3H: YueOHoe nocodue / Edanos B. 1. -
2012. 150 c. [DnexrponHsIii pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/802, cBOOOTHBIA.

4.2. JlonosHUTEIbHAS JJUTEpaTypa
1. CnenoB H.H. CoBpeMeHHBIE TEXHOJOTHH IU(PPOBBIX ONTOBOJIOKOHHBIX ceTell cBs3u (ATM,
PDH, SDH, SONET u WDM. - M.: Panuo u cBs3b, 2003. - 468 c. (Hanmuuue B 6uomuorexke TYCVYP - 13
9K3.)
2. ®puman P. BonokonHno-ontuueckue cucreMsl cBs3u: [lep. ¢ anmi./ - M.: Texnocdepa, 2006. —
495 c. (manmuuue B 6ubnmuorexe TYCVYP - 13 3k3.)
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4.3. JIuteparypa 1Jisl IPAKTHYECKUX 3aHATHH.
1. COopHUK 3a/1a4 110 BOJIOKOHHO-ONTUYECKUM JIMHUSAM CBSI3H: Y UeOHO-METOINYECKOe TOCOOUE MO
npaktruueckuM 3aHatusM / Edanos B. U. - 2012. 50 c. [DOnexrponHslii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/788, nata oopamenus: 04.03.2017.

4.4. JIuteparypa AJisi CAMOCTOATENbHOI padoTHhI.
1. OnTuyeckue HanpapiIsIOIIME CPeibl U MACCUBHBIE KOMIIOHEHThI BOJIOKOHHO-ONITUYECKUX JIMHUIN
CBsI3U: MeToanyecKue yKkazaHus M0 OpraHu3alu camocroaTenbHoi padotel / Edanos B. U. - 2009. 41 c.
[OnexkTtponHBIil pecypc| - Pexmm poctyna: https://edu.tusur.ru/publications/1266, nata oOparieHus:
04.03.2017.

4.5. O6s3aTesbHbIE YUeOHO-METOAUYeCKHe M0CcoOust
1. OnTuyeckue HampapisAONIME CUCTEMbl M maccuBHbIe KomnoHeHThl BOJIC: Metoguueckue
yKazaHus K JabopatopusiM padoram / Edanos B. U. - 2012. 43 c. [Onekrponnsiii pecypc] - Pexxum 1o -
cryma: https://edu.tusur.ru/publications/790, cBOOOTHBIN.

4.6. Pecypceol cetu UHTEpHeT

4.6.1. ba3bl 1aHHbIX, TH(POPMAIIMOHHO CIIPABOYHbIE U MOMCKOBbIE CHCTEMBI
HupopMainoHHO-CTIpaBOYHBIN pecypc:

1. http://www.rambler.ru/
2. http://www.sputnik.ru/
3. https://www.yandex.ru/

4. Springer Journals — MOMHOTEKCTOBas KOJUICKIUS SJIEKTPOHHBIX KYpPHAJIOB H3aTENIbCTBA
Springer. http://link.springer.com/

5. Hayunas snexrponnas 6ubnnorexka eLIBRARY.RU http://elibrary.ru/defaultx.asp;

6. Pexomenpmamus MCO-T G.651 - XapakTepuCTUKH MHOTOMOJOBBIX TI'DAJUEHTHBIX BOJIO-
KOHHO-onTHYeckux kadenent 50/125 mxm: http://izmer-Is.ru/g651.pdf

7. Pexomengammmun MCDO-T G.652 - CranpmapTHOe OIHOMOJOBOE ONTOBOJOKHO: http://izmer-
Is.ru/g652.pdf

8. Pexomennannu MCO-T G.653 - OnHOMO0BOE ONTOBOJIOKHO C HYJIEBOM CMEILIEHHON JUCTIEPCH -
eit: http://izmer-ls.ru/g653.pdf

9. Pexomengarmu MCD-T G.654 - XapakTepUCTHKHA OJTHOMOJOBOTO ONTHYECKOTO BOJIOKHA U Ka-
0enst co cMeIIeHHOM nucnepereit u otceukoil: http://izmer-1s.ru/g654.pdf

10. Pexomennanuu MCO-T G.655 - XapakTeprCTUKH OTHOMOAOBOI'O BOJIOKOHHO-OIITUYECKOTO BO-
JIOKHA W Ka0eJsi ¢ HeHYJIEBBIM JIMCIIEPCUOHHBIM cMeteHueM: http://izmer-1s.ru/g655.pdf

11. Pekomennarmn MC3O-T G.656 - XapakTepuCTHUKU BOJIOKHA U KaOesl ¢ HEHYJIEBOU qucnepcueit
JUTSL IITAPOKOTIONIOCHOW ONTHUYECKOM repeaayn: http://izmer-Is.ru/g656.pdf

12. Pexomengatmu MCO-T G.657 - XapakTepuCTUKH OJJHOMOJIOBOTO ONTHYECKOTO BOJIOKHA U Ka-
Oensi, HE UYYBCTBUTEIBHOTO K IMOTEpPSM Ha MakKpous3ruOe, Uis HUCIOJIB30BaHHMS B CETAX JOCTyMa:
http://izmer-1s.ru/g657.pdf

13. Pexomennanus MCO-T G.664 - IIpouenypbl u TpeOOBaHHs K 00€CIICUCHUIO ONTHYECKON 0e3-
OITACHOCTH ONTUYECKUX TPAHCTIOPTHBIX cucTeM: https://www.itu.int

14. Pexomenmamuss MCDO-T G.666 - Xapakrepuctuku komneHcaropoB [IMJ] u mpueMHUKH C
xomrieHcarmeit  [IMJI:  https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.666-200507-S!!
PDF-R&type=items

15. Pexomennauusg MCO-T G.671 - XapakrepUCTUKH Nepeaadd ONTUYECKUX KOMIIOHEHTOB M O]~
CHUCTEM: https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.671-200612-S!Amd2!PDF-
R&type=items

16. Pexomennanust MCO-T G.694.2 - CnekrpasibHble CETKH JJIs1 MpUMEHEHUs TexHosnoruii WDM:
cetka juuH BoiH TexHonmormm CWDM: https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-
G.671-200612-S! Amd2!PDF-R &type=items
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