MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MyJIbTHILIEKCOPHOE H YCHJINTEIbHOE 000PY10BaHHE MHOTOBOTHOBBIX ONITHYECKUX CHCTEM CBS3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 4,5

Cemectp: 8,9

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 8 cemecTp 9 cemectp Bcero Enunuiet
1 | Jlekuun 2 8 10 4acoB
2 |IlpakTHueckue 3aHATUSA 0 4 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 2 20 22 4acoB
5 | CamocTtosiTensHas pabora 34 84 118 4acoB
6 | Bcero (0e3 sx3amena) 36 104 140 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 36 108 144 9acoB
4.0 3.E.

KontpomnbsHabie paboThl: 9 cemectp - 1
HuddepennmpoBanHblii 3a4eT: 9 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
Vudopmaliysa o Bajenblie: Tomck 2018
OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 10 ot «29 » 6 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:

3apenyrommii kadenpoii kagp. CB-
YuKP

3aBenyromuii odecrieunBaroen kag.
CBYuKP

C. H. Illapanrosuu

C. H. IllapanroBuu

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan 3uB®

3aBenyromnuii BeITycKaroIen kag.
CBYuKP

OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOM paJMOTEXHUKHU
(CBYuKP)

[Ipodeccop xadeapbl CBEpXBHICOKO-
YaCTOTHOUN M KBAaHTOBOM paOTEXHU-
ku (CBUuKP)
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H. B. Ocunos

C. H. llapanroBuy

A. 1O. ITonkos

A. E. Mannens



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
U3y4YEHUE MIPUHIIUIIOB TOCTPOEHUS CPEJICTB CIIEKTPAIILHOIO YIIJIOTHEHUS U YCUJIEHUS! ONTHYECKHUX
CUTHAJIOB B MHOTOBOJIHOBBIX ONTUYECKUX CUCTEMAX CBS3H, MO3BOJIIFOIIMX MHOTOKPATHO YBEIUYUTH IIPO-
nyckHYI0 crnocooHocTs U posbix BOCII, o3HakoMiIeHHE ¢ HX TEXHUUYECKUMH XapaKTepUCTUKaMu, Orpa-
HUYECHHUSAMU M NEPCIEKTUBAMU PA3BUTHS OTACIBHBIX 3JIEMEHTOB MYJBTUIUIEKCOPHOIO U YCHIIMTEIBHOIO
000pyI0BaHUS ONTUYECKUX LIUPPOBBIX CUCTEM CBS3H.

1.2. 3agaun TUCHUILINHDBI

— wm3ydyeHue PU3NYECKUX MPUHITUIIOB TOCTPOCHHS M TEOPETUICCKUX OCHOB (DYHKITMOHUPOBAHUS
ONTHYECKUX MYJIBTUIUIEKCOPOB U YCUIIHTEICH;

— TMOJy4YeHHWE HEOOXOMUMBIX 3HAHWM TIO0 CTPYKTYPHOW OpraHU3allMd ONTHYECKUX MYJIHTH-
TUIEKCO-POB U MHOTOBOJTHOBBIX YCUIJIUTENECH;

— U3yYCHHE XapaKTCPUCTUK U CTAHJIAPTOB ONTHYCCKUX MYJIHTHILICKCOPOB M MHOTOBOJTHOBBIX
YCUJIUTEIIEH;

—  O3HAKOMJICHHE C MEPCIICKTHBAMH PA3BUTHUS HJIEMEHTOB MYJIbTHILICKCOPHOTO W YCHIIUTEIIBHOTO
000pyI0BaHNSI MHOTOBOJTHOBBIX ONITHYECKHUX ITU(PPOBBIX CUCTEM CBSI3H.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumnaa « MyJbTUIIEKCOPHOE U YCHITUTEIIBHOE 000PYI0BaHHE MHOTOBOJTHOBBIX ONTHYECKHUX
cuctem cBsi3u» (b1.B.J[B.6.2) otHocuTcs k 610Ky 1 (BapraTtuBHas 4acTh).

[TpenmiecTBYIONUME TUCIUTUTHHAMHA, (DOPMUPYIONUMHU HadaJIbHBIC 3HAHUS, ABISIFOTCS: MYIIbTH-
IUIEKCOPHOE M YCUIIUTEIbHOE 000PYI0BaHHE MHOTOBOJIHOBBIX ONTHYECKUX CHUCTEM CBsI3M, MHOTOBOJIHO-
BbIC ONTHYECKHE CHCTEMBI CBsI3M, ONTHUYECKHE HANpaBISIOMUE cpebl, ONTOIEKTPOHHBIC M KBAHTOBEIC
npuOopkI U ycTpoiicTBa, OCHOBBI (PU3UIECKON U KBAaHTOBOW ONTHKH, [IpoekTHpoBaHue, CTPOUTENHCTBO U
OKCILTyaTalusl BOJIOKOHHO-ONITUYECKHUX JIMHHUIA CBSI3H.

[TocnenyromumMu TUCIUTUIMHAMU SIBISIOTCS: MYJIBTUILUIEKCOPHOE U YCUITUTENEHOE 000py/IOBaHKE
MHOTOBOJTHOBBIX OINTHYECKAX CHCTEM CBS3H, MHOTOBOJHOBBIC ONTHYECKHE CUCTEMBI CBS3H, 3allUTa
BBINTYCKHON KBaNM(UKAIMOHHON pabOoThI, BKIIIOYAs MOATOTOBKY K MPOIEAype 3allUThl U MPOIEAYpY 3a-
muThl, OnTHYecKre MUPPOBHIE TEICKOMMYHHKAIIHOHHBIC CHCTEMBI.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— IIK-8 ymenueMm coOuparh M aHAIM3HPOBATh HMHQpOpMAIHIO sl (OPMUPOBAHUS HCXOIHBIX
JaHHBIX JJIS1 MPOCKTUPOBAHUA CPCACTB U CeTEH CBSI3U U UX 3JICMCHTOB,

— TIK-9 ymMeHunem mpoBOJUTH pacdeThl MO MPOCKTY CETEeH, COOPYKEHUN U CPECTB HHPOKOMMY -
HI/IKaI_[I/Iﬁ B COOTBCTCTBUU C TCXHUYCCKHUM 3a/JaHUCM C UCIIOJIb30BAHUCM KaK CTAHAAPTHBIX METOAOB, IIpHU-
€MOB U CPEJICTB aBTOMAaTHU3aIMK NMPOECKTUPOBAHUS, TAK U CAMOCTOSTEIIBHO CO3/1aBa€MbIX OPUTMHAIBHBIX
porpamm;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

- 3HaATh (I)I/IBI/I‘-IGCKI/IG U TCOPCTHYCCKUC OCHOBLI OINMCAHWUA MHOTOBOJIHOBBIX OIITHYCCKUX
MYJIbTUILJIICKCOPOB U YCHHHTeHeﬁ 5 KJIaCCI/I(bI/IKaI_II/IIO MHOT'OBOJIHOBBIX OINTHYCCKHUX MYJLTHUILJICKCOPOB U
YCUIINTEJNEH; TPUHILIUIIBI TIOCTPOEHUSI U paboThl OJIOKOB U YCTPOUCTB MYJBTUIUIEKCOPHOTO U YCUIIUTEIb-
HOTO 060py;[013aHH51 MHOI'OBOJIHOBBIX OIITHYCCKHX CHCTEM CBA3H, OCHOBBI CXCMOTCXHHUKH MHOI'OBOJIHO-
BBIX ONTHYECKUX MYJIBTUIIEKCOPOB U YCUIIUTENEH; METPOJIOTrHUYEeCKIE MPUHIUITBI U3MEPEHHUs U CTaHap-
ThI XapPaKTCPUCTHUK MHOT'OBOJIHOBBIX OIITUYCCKHUX MYJIbTUIIJICKCOPOB U YCI/IHI/ITGJIeﬁ

—  yMeTb BbIOHUpaTh CXEMOTEXHHUECKYIO Pealli3alii0 ONTHYECKUX MYJIbTUILIEKCOPOB U YCHUIIU-
TEJICH MHOTOBOJIHOBBLIX ONTHYECKUX CUCTEM U CeTel CBs3H; BBIIIOJHATL paCcyYCThl, CBA3aHHBIC C BbIGOpOM
PEKUMOB pabOThl U OIpPENEICHUEM MMapaMEeTPOB ONTHUECKUX MYIBTUIJIEKCOPOB U YCHIIUTENIEH; MPOBO-
AUTHh KOMIIBIOTCPHOC MOACIUPOBAHUC U IIPOCKTUPOBAHUEC ONTHYCCKUX MYJIbTUIICKCOPOB U YCI/IHI/ITCJICI;'I;
MOJIb30BAThCsI CIIPABOYHBIMU JIAHHBIMU (DUPM-TIPOU3BOJUTENCH ONTUUYECKUX MYJIBTUIUIEKCOPOB U YCUIIH-
Teﬂeﬁ, IIpU MPOCKTUPOBAHUKU MHOT'OBOJIHOBBIX OIITHUYCCKUX CUCTCM U ceren CBA3H,

— BJaJeTh METOJaMHU aHallu3a U pacueTa OCHOBHBIX ()YHKIIMOHAIBHBIX Y3JIOB OINTHYECKUX
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MYJITUIUIEKCOPOB M YCUJIUTENEH, a TAK)K€ UMETh MPEACTABICHUE O METOJaX KOMIIBIOTEPHOW ONTUMHU3A-
[IUU TaKUX YCTPOWCTB; HaBBIKAMU pacueTa, MPOEKTUPOBAHUSI U KOMITbIOTEPHOTO MOJICIUPOBAHUS ONITHYE-
CKHMX MYJBTUIIEKCOPOB U YCUJIUTEIEH MHOTOBOJIHOBBIX ONTHUYECKUX CUCTEM CBSI3H; HaBbIKAMH YTCHUS U
n300pakeHnus (PyHKIMOHAIBHBIX U CTPYKTYPHBIX CXEM MYJIbTUILIIEKCOPHOTO U YCHIMTEIHLHOTO0 000pyIo-
BaHUsl MHOTOBOJIHOBBIX ONTUYECKUX CHCTEM CBSI3U HA OCHOBE COBPEMEHHOM JIEMEHTHOM 0a3bl.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNbHOCTH Bcero wacos CemecTpsl

8 cemectp 9 cemectp

AynuTopHble 3aHATUSA (BCETO) 22 2 20
Jlexknuu 10 2
[IpakTnueckue 3aHATHSL 4 0 4
JlaboparopHbie pabOTHI 8 0
CamocrosTenpHas pabota (Bcero) 118 34 84
[TonroroBka Kk KOHTPOJILHEIM paboTam 10 0 10
OdopmieHre oT4eToB 10 Ja00paTOPHBIM 22 0 22
pabotam
[IpopaboTKa JTEeKIMOHHOTO MaTepuaa 74 34 40
[ToaroroBka K MpaKTUYECKUM 3aHATHUSIM, 12 0 12
ceMuHapam
Bcero (0e3 ax3aMeHa) 140 36 104
IToaroroBka u cxada 3adera 4 0 4
OO6m1ast Tpy1I0€MKOCTb, 4 144 36 108
3auetnble EauHuIb! 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3nesnl JUCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasmensl AUCIUIUIMHEL U BUIBI 3aHATUHA

g (@]
" o & a 3 3 E
IS o) =
: o o S O = 5
% z < S gz 25
Hazpanus pa3aenoB TUCHUIUIMHBI > ® o, a o 9 &
O v . . e = = O
= < © = o @ = E
= £ & &g 2
= © S =
8 cemecTp
1 Brenenue. Knaccuduxanusi MHOroBoJ- 1 0 0 17 18 | IIK-8, I1IK-9
HOBBIX ONTUYECKUX MYJBTUIIJIEKCOPOB U
yCUJIUTENEN
2 ®dusnueckye NPUHLIMIIBI TOCTPOCHUS U 1 0 0 17 18 | IIK-8, ITK-9
TEOpEeTUYEeCKHEe OCHOBBI (DYHKIIMOHUPOBA-
HUSI MHOTOBOJIHOBBIX ONTUYECKUX
MYJBTUIIIIEKCOPOB M YCUIIUTENEH.
Hroro 3a cemectp 2 0 0 34 36
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9 cemecTtp

3 CtpyKTypa U rnapaMmeTpbl MHOTOBOJIHO- 2 0 0 10 12 |TIK-8, [IK-9
BBIX ONTUYECKUX MYJIBTHILIEKCOPOB U
YCUJIUTETIEH.

4 CranaapTbl Ha 000pYIOBaHUE U KOMIIO- 2 0 0 10 12 |1IK-8, ITIK-9
HEHTBI ONITUYECKUX MYJIBTHILIEKCOPOB U
yCUJIUTENEN

5 MOHUTOPHUHT U TECTUPOBAHUE MYJIbTH- 2 4 4 42 52 |IIK-8, IIK-9
IUIEKCOPHOTO M YCUIIUTEIBHOTO 000py/I0-
BaHUS

6 IlepcrieKTUBBI pa3BUTHS FIIEMEHTOB 2 0 4 22 28 |TIK-8, [IK-9
MYJBTUIUIEKCOPHOTO M YCUJIUTEIHHOTO
000py0BaHNUsl HA OCHOBE BOJTHOBOHBIX
UHTETPAIbHO-ONTHYECKUX CXEM

Hroro 3a cemectp 8 4 8 84 104

Hroro 10 4 8 118 140

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIHUIM)
ConeprkaHue pa3iesoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue pasieiaoB JUCIUILIAH (TI0 JISKIIHSIM)

3 =
: | i3
<! > O
HasBanus paznenos CopneprkaHue pa3ieiaoB TUCIUIUIMHBI (1O JEKIUSIM) zF &5
= | if
2 o 2
= S
8 cemecTp
1 Beenenue. IIpeamer u 3agauun Kypca. Mcropus pasBUTHs MHOTO- 1 IK-8, TIK-
Knaccudukanus BosHOBBIX BOCITI. YcrpolicTBa BOJTHOBOTO YILUIOTHE- 9
MHOTOBOJTHOBBIX nuss WDM Knaccudu-kanusi MHOTOBOJTHOBBIX ONTH-
OTNITHYECKUX YEeCKUX MYJIBTHILIEKCOPOB U ycunutesneit . Muposoii
MYJIbTUILIEKCOPOB U YPOBEHb Pa3BUTHsI ONTHYECKOH CBSI3U C UC-II0JIb30Ba-
yCUuTENnen HHUeM TexHoJoruu WDM
Hroro 1
2 ®usndeckure NpUHIUIDBI | PU3NYECKHE MPUHITUITBEI TOCTPOEHUS U TEOpETHYE- 1 ITK-8, I1K-
HOCTPOEHUS U CKHE OCHOBBI (DYHKIITMOHUPOBAHUS: MHOTOBOJHOBBIX 9
TEOPETUYECKHE OCHOBBI | ONITUYECKUX MYJIBTUIIJIEKCOPOB Ha OCHOBE TOHKO-
(YHKIIMOHUPOBAHUS TJICHOYHBIX. QUIbTPOB, pe3oHatopoB dadpu-Ilepo,
MHOTOBOJIHOBBIX TUGPAKIIMOHHBIX CTPYKTYP, MEPUOANUECKUX BOIHO-
ONTHYECKUX BOJHBIX PEIIETOK; MHOTOBOJIHOBBIX ONTUYECKUX YCHU-
MYJBTUIUIEKCOPOB U JUTeNel Ha OCHOBE MPUMECHBIX BOJIOKOH, MOJIYIPBO/-
YCUJINTENEH. HUKOBBIX JIA3€PHBIX YCUIIMTENEH, paMaHOBCKOIO U
OpWILITI0O9HOBCKOTO paccesHus. [[puHIUIIBI TOCTpOe-
HUS ONTHYECKUX MYJBTHILIEKCOPOB BBOJIa/BBIBOJIA Ka-
HaJIOB, yCTPOMCTB ONTHUYECKOM KPOCC-KOMMYTAIIUH,
YCTPOMCTB KOMIEHCALIUN AUCTIEPCHUH .
Hroro 1
Hroro 3a cemectp 2
9 cemectp
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3 CtpykTypa u MyNbTUIIIIEKCOPHI U AEMYJIBTUILIIEKCOPHI — YUUCIIO Ka- 2 ITK-8, T1K-
napaMeTpbl HaJIOB, II0JI0CA MPOITYCKaHUs, : LIEHTpaJIbHas yacToTa 9
MHOTOBOJIHOBBIX Y MEKKAHAJIbHBIN MHTEPBAJI, U30JSUUS U JAIbHUE
ONTUYECKUX MIEpPEXOAHBIE IOMEXH, HEPABHOMEPHOCTb paclpeerie-
MYJIBTUILIEKCOPOB U HUSA NIOTEPH MO KaHAJIaM; MOJISPU3ALUOHHBIE SIBICHUS
YCUJINTENEH. — MOJSIPU3ALIMOHHO 3aBUCUMBIE TIOTEPH, TOJSIPU3ALIH-

OHHO-MO/IOBasl TUCIIEPCUSL; CIIEKTpajibHas 3aBUCH-

MOCTb BHOCHMBIX TIOTE€Ph; HAIIPABICHHOCTH — OJIMK-

HUE MIePEXO/IHbIE IOMEXU; OTepHU Ha oTpaxeHue. On-

TUYECKUE YCUIIUTEIN - CIIEKTpaJIbHasl 3aBUCUMOCTb U

paBHOMEPHOCTH Kod(duinenTta ycrieHus, kodhdu-

IIUEHT YCUJICHUS CIIA0bIX CUTHAJIOB M MEPEKPECTHOTO

HACBIIICHUS, BBIXOJIHASI MOIIHOCTh HACBILIEHUS, Ty~

MOBBIE [TAPAMETPBHI.

Hroro
4 CrannapTsl Ha CrannmapTtel MexayHapOIHOTO TEJIEKOMM yHUKAIIN- [IK-8, IIK-
o0opynoBaHue u oHHOTO coto3a ITU Ha npuMeHeHrne TEXHOIOTUN U 9
KOMITOHEHTBI ONITUYECKUX | 000pynoBaHus, MexayHa-poTHON JIeKTPOTEXHUYE-
MYJITUIUIEKCOPOB U ckoit komuccus IEC s o6opynosanust SDH/SONET
yCUJIUTENen ONTUYECKUX HUPPOBBIX CUCTEM Iepenadn. Ya-cTot-

HbIU 1aH, cragaaptu3oBansbiii [TU-T. Pexomenna-

nuu [TU-T G.mcs Ha onTtudeckne uHTepHEnCH s

MHOToKaHalbHbIX cucteM U IEC 6129x nns ontuue-

CKHX BOJIOKOH, TACCUBHBIX M AKTUBHBIX KOMIIOHEHT

obopynoBanuss WDM.

Hroro
5 MOHUTOPUHT U Cucremsr Monutopuara BOCC2..CoBpemMeHHbIE CH- [K-8, TIK-
TECTUPOBAHUE ctembl MoHuTOpUHTa BOJIC.OCHOBHBIE METO/IBI, TTA- 9
MYJIbTUILUIEKCOPHOTO U pameTpbl ¥ IPUOOPHI AJIs1 TECTUPOBAHUS CUCTEM CO
YCUJIMTEIIBHOTO CHEKTpaJbHBIM YIJIOTHEHHEM. [lapameTpbl cUrHaioB
o0opynoBaHus 1 KOMIIOHEHTOB. MeTo/ bl U3MEpEHUsI U KOHTpoJIs. M3-

Meperuss DWDM nHa npou3BoJicTBeE.

Hroro 2
6 IlepcnextuBsl pazButus | [lepcnextussl ucnons3oBanus BCM/]] Ha OKOHEUHBIX IK-8, TIK-
3JIEMEHTOB cranmusax BOJIC, cBsa3aHHBIE C BO3MOXKHOCTSIMHU HX 9
MYJIBTUIIIIEKCOPHOTO U WHTErPALMK C UICTOYHUKAMU U3TTy4Y€HHUs], IPUEMHHUKa-
YCUJIUTEIBHOTO MU, YCWIUTENSAMU U Jip.VIHTerpaabHble UCTOYHUKH U3-
000py/IOBaHUS HA OCHOBE |JTYYEHHUS - MAaTPHUIIBI U3 Y-COEAUHUTENCH, TyTeM co-
BOJTHOBOJHBIX €AVHEHUS U3ITyYEHHUs J1a3epoB ¢ nomoueo BCM,
HMHTETPAIILHO- oobeauuenus ycunuteneit 1 BCM. Unrerpatus BCM
ONTUYECKUX CXEM u ¢potonprueMHukoB. MHTerpamnus ¢poTonprueMHUKOB

Ha InP 1 neMynpTUILIEKCOPOB HAa OTpakaTeNbHbBIX pe-

IIeTKaxX U peuieTkax npoxoaHoro tuna. Marerpamus

JIeMYJIbTUILUIEKCOPOB € (POTOJETEKTOPaMU Ha OCHOBE

BOJIHOBOIOB u3 Si02 a takxke InP

Hroro 2
Hroro 3a cemectp 8
Hroro 10
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

No paznenoB JaHHOM NUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HanMeHOBaHME TUCIMILINH U3yueHue 00eCIeunBaroUX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 MynbTUIUIEKCOPHOE U YCUIIUTEIBHOE
000py/I0BaHNE MHOTOBOJIHOBBIX ONTHYE- + + + + + +
CKHX CHCTEM CBA3U

2 MHOTOBOJIHOBBIC OIITHYECKUE CUCTE-

+ + + + + +
MBI CBSI3U
3 Onruyeckue HanpasisIFOIIME CPEJIb +
4 OnTodaeKTPOHHBIE U KBAHTOBBIE IIPH- .
O0pBI U yCTpoicTBa
5 OcHoBBI ()U3UYECKOM U KBAHTOBOU n

OIITUKH

6 IIpoexkTupoBanue, CTPOUTEIHCTBO U
SKCIUTyaTalus BOJIOKOHHO-ONTHYECKUX
JIMHUU CBA3U

[Tocnenyromuye TUCITUTIITUHBI

1 MyJIbTUIUIEKCOPHOE U YCHIIUTENBHOE
000py/I0BaHNE MHOTOBOJIHOBBIX ONITHYE- + + + + + +
CKUX CHCTEM CBA3U

2 MHOTOBOJIHOBBIC OIITUYECKUE CHCTE-

- - - - - +
MBI CBSI3H
3 3ammTa BBITYCKHOW KBaTH(PHUKAIIMOH-
HOH paboTHI, BKITIOYAsl MOJrOTOBKY K N

IPOLEAYPE 3aLUTHI U TPOLENYPY 3alllu-
THI

4 Ontnueckre MuQpoBHIE TEIEKOMMY-
HHUKAllMOHHBIE CUCTEMBI

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, GOPMHUPYEMBIX MPH U3YyYEeHUM TUCHHUILUIUHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTAaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUEHUH AUCLUIUIMHBI, U BUOB 3aHS -
TUH

Bunw! zaustuin

DopMbI KOHTPOJISI

Kommerenmmn

Jlex
[Ipak. 3an
JIa6. pao.
Cam. pab
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ITK-8 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Tect, luddepenmupo-
BaHHBIN 3a4eT, OTYET 110
MIPAKTHYECKOMY 3aHSATHIO

I1K-9 + + + + KonrtposnpHnas pabora, Ot-
4eT 1o JabopaTopHOM pado-
te, Tect, {uddepenmuupo-
BaHHBIHN 3a4deT, OTUYET 110
MIPAKTHYECKOMY 3aHSTHIO

6. UaTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

A L =
= 2 =
3 S 5
2 > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT zF &5
- 2 s
> o =
a B>
= S
9 cemecTp
5 MOHUTOPUHT U HccenenoBanne napaMeTpoB U XapaKTEPUCTUK JIMHEH- 4 IIK-8, TIK-
TECTUPOBaHUE HOTO MHOTOBOJIHOBOT'O BOJIOKOHHO-OIITUYECKOTO YCHU- 9
MYJIBTUIIIIEKCOPHOTO U JIUTEIA
HUITUTEITHHOT
YCHUIHUTCIEHOTO Hroro 4
o0opynoBaHus
6 IlepcniekTuBbl pazputusd MccienoBanue onTHYECKOTO MYJIBTUILIEKCOpA Ha 4 ITK-8, T1K-
3JIEMEHTOB OCHOBE MacCHBa IJIAHAPHBIX BOJIHOBOJIOB 9
MYJIBTHILUIEKCOPHOTO U Hroro 4
YCUJINTENBHOTO
000pyI0BaHuUs HA OCHOBE
BOJIHOBOJIHBIX
UHTETrpajibHO-
ONTUYECKUX CXEM
Hroro 3a cemectp 8
Hroro 8
8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HaumeHoBaHue NpakTUYECKUX 3aHATUHN (CEMHUHApOB) IpHUBeeHO B Tabiue 8.1.
Ta6muia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
2 Y 5
= 2 E
2 s 5
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
2 2 E
= 8 2
Y 9 2
= S
9 cemectp
5 MOHUTOPHHT U Pacuer napameTpoB U XapaKTEPUCTUK ONTHYECKUX 4 [IK-8, IIK-
TECTUPOBAaHUE MYJIbTHIIEKCOPOB Ha OCHOBE GuiibTpoB Padpu-Ilep- 9
MYJBTUIIIIEKCOPHOTO U po
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YCUJIUTEIBHOTO Hroro 4
o0opynoBaHus

Hroro 3a CEMCECTP

Hroro

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN

3 =
2 ==
o ] O =
Bunel camocTosTeInHON & )
Ha3Banus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a o 2
= S
8 cemecTp
1 Beenenue. IIpopaboTka JIEeKIIUOHHOTO 17 |IIK-8, Tect
Knaccudukanus Marepuaia ITK-9
MHOT'OBOJTHOBBIX Hroro 17
ONTUYECKUX
MYJIBTUIIIIEKCOPOB U
yCUuTENnen
2 ®dusnueckue npuHUMIGI |[IpopaboTka JeKIMOHHOTO 17 |IIK-8, Tect
MOCTPOCHUS U Marepuaa [IK-9
TEOPETHYECKUE OCHOBBI | - 17
(YHKLIMOHUPOBAHUS
MHOT'OBOJITHOBBIX
ONITUYECKHUX
MYJIBTUIIIIEKCOPOB U
YCUJIUTEIIEH.
Hroro 3a cemectp 34
9 cemectp
3 CtpykTypa u [TpopaboTka JIEKITMOHHOTO 10 |TIK-8, HuddepennmpoBaHHBIHI
napameTpsl MaTepuana I1K-9 3ayer, Tect
MHOTOBOJTHOBBIX
OTOBOJIHO Uroro 10
ONTUYECKUX
MYJIBTUIIIIEKCOPOB U
YCUJIUTETIEH.
4 CranzmapTtsl Ha IIpopaboTKa JIEeKIIHOHHOTO 10 |IIK-8, JuddepeHunpoBaHHbIHI
obopynoBaHue u Marepuaia [TK-9 3aueT, Tect
KOMITOHEHTBI ONTHYECKUX | pr 10
MYJIBTUIIIIEKCOPOB U
yCUIUTENEn
5 MOHUTOPUHT U IToaroroBka K nmpaxkTu4e- 12 |IIK-8, JudpepeHnnpoBaHHbIMf
TECTUPOBAHUE CKHUM 3aHSATUSIM, CEMHHA- I1K-9 3aueT, KoHTposbHas pado-
MYJIbTUIUIEKCOPHOTO U pam ta, OT4er no aboparop-
y%I/IJ'II/ITeJ'IBHOFO TpopaGoTKa TeKIHOHHOTO 10 Ho# pabore, OTYeT no
BaHUSI MPAaKTUYECKOMY 3aHATH
obopynoBa MaTepuaa pa €CKOMY 3a 10,
Tect
OdopmiieHre 0TYETOB 110 10
nabopaTtopHbIM paboTam
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[ToaroroBka K KOHTPOJIb- 10

HBIM paboTam

Hroro 42
6 IlepcriekTuBbl pa3Butus | [IpopaboTka JIEKITMOHHOTO 10 |IIK-8, HuddepennmpoBaHHBIHI
JJIEMEHTOB Marepuaia I1K-9 3aueT, OT4eT no yabopa-
MYJBTUIIIIEKCOPHOTO U OQOPMIICHHE OTHETOB 11O 12 TopHOM pabote, Tect
YCHIIHTCIILHOTO nabopaTopHbIM paboTam
000py/I0OBaHUs Ha OCHOBE
BOJIHOBOJIHBIX Hroro 22
HMHTETPaIbHO-ONTHYECKUX
CXeM
Hroro 3a cemectp 84

IToaroroBka u cnava 3auera 4 JudpepeHnnpoBaHHbIM

3a4eT
Hroro 122
10. KypcoBoii npoekT / KypcoBasi padota
He nmpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXxcs
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YuyeOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTYypa
1. MynbTUIDIEKCOPHOE W YCHIUTEIbHOE O00OpPYIOBAaHWE MHOTOBOJHOBBIX ONTHYECKHUX CHUCTEM
nepeaaun [DnekTpoHHbIN pecypc]: YueOnoe nmocodue / E. A. JloponsHoB, C. H. [llapanroBuy, B. I'. Mup-
ropox, B. B. Ky3uernos - 2016. 156 c. - Pexxum ngoctyma: https://edu.tusur.ru/publications/6022 (nara o6-
pamenus: 12.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpa

1. 3acnaBckuii K.E. BOJIOKOHHO-ONTHYECKHE CUCTEMBI MIEPEIAYH CO CIIEKTPAIBHBIM YIIJIOTHEHH -
eM: YueOHoe mocobue st By30B. - HoBocubupck: Cubl'YTHU, 2005. — 136 c. (Hanuuue B OUOIHOTEKE
TYCYP - 20 ax3.)

2. Cxkuapos, O.K. Bo0JIOKOHHO-ONTHUYECKHE CETH U CUCTEMBI CBSI3U [DIEKTPOHHBIM pecypc]
[DnexTponHbIit pecypc]: yued. mocodue / O.K. CxisipoB. — OnextpoH. nan. — Cankr-IletepOypr Jlans,
2018. — 268 c¢. — [DnektpoHHbIi pecype]| - Pexum moctyma https//e.lanbook.com/book/104959, nata
obpamenust 18.06.2018. - Pexxum noctyma: https://e.lanbook.com/book/104959 (nmata oOparmenws:
12.07.2018).

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. MynbTUIIEKCOPHOE M YCUIUTENbHOE O00O0PYIOBAHWE MHOTOBOJHOBBIX ONTHUYECKUX CHUCTEM
cBsi3u [DnekTpoHHbIN pecypc]: KommbrorepHsiii tabopatopusiii npaktukym / C. H. [lapanrosuy - 2016.
158 c. - Pexxum noctyma: https://edu.tusur.ru/publications/6021 (nara oopamenus: 12.07.2018).

2. MynbTUIUIEKCOPHOE M YCHIIUTEIIEHOE O0OPYIOBaHHME MHOTOBOJHOBBIX ONTHYECKHX CHUCTEM
CBSI3U [DJEKTPOHHBIN pecypc]: YueOHOe METOIUYECKOe MOCOOHre MO MPAKTUYCCKUM 3aHITHSIM M CaMO-
crostenbHoi  pabore / C. H. IHapanrosuu - 2018. 54 c¢. - Pexum pgocryma:
https://edu.tusur.ru/publications/8291 (nara obpamenus: 12.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B
Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.
J1s1 a1 ¢ HAapyIIeHUsIMH 3PEeHHs:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccuonHanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
1. PexoMeHIyeTCs UCMOIb30BaTh MPOGECCHOHATIbHbIC U HH(DOPMALMOHHBIC 0a3bl TaHHBIX, CITH-
COK M aJipeca KOTOPBIX TOCTYITHBI IO cchuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue NUCIUILINHBI U TPpedyeMoe MPporpaMMHoe
o0ecneueHmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEeMOHCTpaIMOHHOE 000pyI0BaHNUE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrpPaMMHOe o0ecreyeHne I NPAKTHYEeCKUX 3aHATHI

VYueOHo-BeIuHCTUTENbHAS Jabopartopus uM. E.C. KoBanenko «JlabopaTtopusi BOJOKOHHO-OIITHYE-
CKUX JIMHUH CBSI3U U U3MEPEHUID)

yueOHasi ayMTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui IPOBEICHHs 3aHATHI 1a00paTOpHOTro THIIA,
yueOHasi ayIuTOpHsl JAJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, TOMELIEHHE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMEILIEHHUE IS IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTallUi, TOMEIIEHHE JJIs1 TPOBEEHUS TEKYIIIET0 KOHTPOJIS M POMEKYTOUHOM aTTecTaluu

634034, Tomckast o6nactsb, T. Tomck, Bepmununa ynuna, a. 47, 3336 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- Kommnbrotepusie pabouune cranuuu (8 mr.);

- 'eHepaTop oNTUYECKUX U IIEKTPHUUECKUX UMITYITHCOB KOMOMHHpOBaHHBIH OI'5-87 (3 mT.);

- BartmeTp mornomaemoit momHoctu ontudeckuii OM3-65 (4 mrt.);

- BarrmeTp normnomaemoit momuoctu ontudeckuit OM3-66 (1 mT.);

- 'enepatop ummnynscos ['5-54 (1 mr.);

- Ocummnorpag C1-75 (2 wr.);

- Octnorpad C1-73 (1 mwr.);

- Usmepurens kordpdunmenta ommobok 8§32 (1 mr.);

- 'eneparop curnanos ontudeckuit OI'4-162 (1 mr.);

- 'enepatop BbicokouacToTHbIM CIITI'4-102 (1 wrT.);

- OITY (1 mwr.);

- Kommnext aisa cBapku ontudeckoro BojokHa KCC-111 (1 mT.);

- Kommnekr ans cBapku ontudeckoro Bojgokaa KCC-121 (1 mrT.);

- bnok unnukarun OMK3 (2 mT.);

- Uctounuk nmoctostHHOTO ToKa b5-21 (1 1mt.);

- UcTounuk nutanus nmocTtostHHOro Toka b5-45 (1 mr.);

- Pednexrometp ontuueckux norpemHocteit OFT-12 (2 mrt.);

- JleMoHcTpanmoHHoe 000pya0BaHue sl Tpe3eHTanuit (mpoekrop 1 mt., 3xkpan 1 mr.) ;

- Jlaboparopusiii cteH1 "KOMIOHEHTHI BOJIOKOHHO-ONTHYECKOM THHUY CBsI3U";

- JJabopatopHuslii cteH "BonokoHHO-ONTHYECKAst TUHUS CBSI3U";
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- JlJaboparopHsIii KOMITTIEKC "BOTOKOHHO-ONITUYECKUE CHCTEMBI IepeIadn JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KAaHAJIOB';

- JlaboparopHsIii cTeH 1 "BOMTOKOHHO-ONTHYECKAS CBS3D';

- TunoBo#t KOMITIIEKT yaeOHOTO 000pymOBaHus "MOHTaX M AKCILTyaTalus BOJJOKOHHO-ONITHYECKUX
CTPYKTYPUPOBAaHHBIX KaOEIbHBIX CUCTEM";

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Adobe Reader

— Microsoft Office 2007

— Mozilla Firefox

— Mozilla Thunderbird

— PDFCreator

— PTC Mathcad 15

— Scilab

— KommbrotepHas nabGopatopnas paborta lccrnenoBaHue ONTUYECKHUX AEMYIBTUILIEKCOPOB Ha
OCHOBE HHTep(epeHIMOHHBIX GUIbTPOB U punbTpoB Dadpu-Ileppo

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecrneyeHue sl JJadoOpaTOpHbIX padoT

VYuebHO-BhIuHCTUTENbHAS Jabopatopust uM. E.C. KoBanenko «JlabopaTtopusi BOJIOKOHHO-ONITHYE-
CKHX JIMHUM CBA3U U U3MEPEHUIN»

yueOHasi ayMTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHast ayTuTOPHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayIuTOpHsl AJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, TOMELIEHHE JIIsl KypCOBOIO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KypPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTAllUi, TOMEIIEHNE JJIs TPOBEEHUS TEKYIIETr0 KOHTPOJIS M POMEKYTOUHOM aTTecTalluu

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, 1. 47, 3336 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- KomnstotepHbie paboune ctaHiuu (8 mrT.);

- 'eHepaTop oNTUYECKUX U IIEKTPHUUECKUX UMITYITbCOB KOMOMHUpOBaHHBINH OI'5-87 (3 mT.);

- BarrmeTp nmornomaemMoit MmomHocTH onTuyeckuit OM3-65 (4 mrT.);

- BartmeTp nornomaemoit moutHoctu ontudeckuii OM3-66 (1 mr.);

- I'eneparop mmmynbcoB ['5-54 (1 mr.);

- Octmnorpag C1-75 (2 wr.);

- Ocmmmnorpag C1-73 (1 mT.);

- Usmepurens kordpdunmenta ommobok 8§32 (1 mr.);

- I'enepatop curnanoB onrtuueckuit OI'4-162 (1 mt.);

- 'enepatop BbicokouacToTHbIM CIITI'4-102 (1 wrT.);

- OITY (1 m.);

- Kommnexr ans cBapku ontudeckoro BoinokHa KCC-111 (1 wrT.);

- Kommiext ans cBapku ontuyeckoro BosjokHa KCC-121 (1 mT.);

- brok unnukaruu OMK3 (2 miT.);

- Uctounnk nmoctostHHOTO ToKa b5-21 (1 1mt.);

- Uctounuk nutanus nocrostHHoro Toka b5-45 (1 mr.);

- Pednexromerp ontuueckux norpemuocteid OFT-12 (2 mT.);

- JleMoHcTpanmonHoe 00opyaoBaHue JJisl Tpe3eHTanuit (mpoekrop 1 mit., 3xkpan 1 mr.) ;

- JJabopatopHsIii cTeH 1 "KOMITOHEHTHI BOJIOKOHHO-ONITHYECKON JIMHUH CBSI3H'";

- JJabopatopHuslii cTren "BonokoHHO-ONTHYECKAast TUHUS CBSI3U";

- JJaboparopHslii koMITIeKC "BOTOKOHHO-ONITHYECKUE CHCTEMBI MTepeIadn JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIJIOTHEHHEM KaHaJIOB'";

- JJabopatopHsIii cTeH1 "BoOKOHHO-ONTHYECKast CBSI3b';

- TurmoBoi KOMIIEKT y4eOHOTr0 000pyoBaHus "MOHTaX M SKCIUTyaTalus BOJIOKOHHO-ONTUYECKUX
CTPYKTYPUPOBAaHHBIX KaOETbHBIX cHCcTEM";
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

— Microsoft Office 2007

— PTC Mathcad 15

— Komnbrotrepnas naboparopHast pabora VccienoBaHue ONTHYECKHX JAEMYJBTHILICKCOPOB Ha
OCHOBE MHTEp(EepeHINOHHBIX QUIBTPOB U GusTpoB Padpu-Ileppo

— Kowmmbroteprnas nmaboparopnas pabora lccnenoBaHue ONTHYECKUX AEMYIBTUIUIEKCOPOB Ha
OCHOBE HaJIOXKEHHBIX TOJIOTPaMM B ()OTOITOTMMEPHBIOM MaTepuae

— Kowmmbrorepnas mabopatopHas padora MccienoBanne onTHYECKOro MyJIbTAIUIEKCOPA HA OCHO-
BE MAcCHBA IJTAHAPHBIX BOJTHOBOJIOB

— Kommnerorepras nmabopatoprasi pabora KommbroTepHOe HCCeT0BaHNE MHOTOBOJTHOBEIX 3pOue-
BBIX BOJIOKOHHO-ONTUYECKUX yCUIIUTEICH

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacTts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocTtaB 0060pyI0BaHHS:

- yueOHast mebOernb;

- koMmnbroTepsl Ki1acca He Hmwke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwT.;

- KOMIBIOTEPHI MOJIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ayis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronInXcs
C MHBaJIMIHOCTHIO, TOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIUMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
[TpenBapurensubiil ycunutens B BOCII ucnons3yercs 1. . .
YCUJICHUS CUTHAJIa Iepe/i IPUEMOM CUrHalla
YCUJICHHSI CUTHAJIA TIepe]T Tiepe/iaueii curaaa
YCUJICHHS CUTHAJIA Iepejl nepeaadeil ¥ IpueMoM CUTHaa
B IIPOMEXYTOYHOU TOYKE JTMHUU CBSI3H

VYeunurens no MomHocty B BOCII ncnonbs3yercs U1sl. .. yCUIEHHUs CUTHANIA IIEpesl IPUEMOM
YCHUJICHUS CUTHAaJa [epesl nepesadeit

YCUJIEHUS CUTHAJa Mepes nepegadeii u npueMom

B IIPOMEKYTOYHOM TOYKE JIMHUU CBSI3U

JInneinbiit ycunurens B BOCII ucnionp3yercs nis. ..
YCUJIEHUS CUTHAJa Mepe MpUeMoM

YCHUJICHUS CUTHAJa [epesl nepetadeit

YCUJIEHUS CUTHAJa Mepes nepegadeii 1 npueMom

B IIPOMEKYTOYHOM TOYKE JIUHUU CBSI3U

K 1osrynnpoBOJHUKOBBIM YCUIIMTENSM OTHOCSTCSL. ..
Pe3onancHbIE ycwinrenu

Yeunurenu O6erymiei BOJIHbI

Pe3onaHCHBIE YCHIUTENU U YCWIIUTENH OeryIiel BOJIHBI

Bce ycuinrenu, uMeronie B CBOEM COCTABE MOIYIIPOBOIHUK

DFA- ycunutenu oCHOBaHBI Ha. ..

suiesione MaikenbcoHa

ONTUYECKOM BOJIOKHE C IIPUMECHIO PEIKO3EMEIIBHBIX METAJIIOB
pe3onarope ®adpu-Ilepo

Ha TU(PPAKLIUOHHBIX CTPYKTypax

MonoBoe ymnotHeHnue kananoB (MDM) ocHoBaHo Ha...

paznesieHnu MHPOPMAIMOHHBIX KaHAJIOB IO ONTHYECKUM MoJaM, pacrnpocTpanswoomumcsi B OB
II0J1 pa3HbIMU YITIAMU

nepegade MHPOpMalMK Ha Pa3HbIX JUIMHAX BOJIH

nepeznade MHGOPMAIMK Pa3InYHBIX HHPOPMAIMOHHBIX TIOTOKOB B pa3Hble IPOMEXYTKH BPEMEHH

nepegade HHPOpMaLUU ¢ pa3InYHbIX UH(POPMALIMOHHBIX MTOTOKOB B pa3Hbix OB

BonnoBoe ymiornenue kanasioB (WDM) ocHoBaHo Ha. ..

pa3aeneHur MHPOPMAIMOHHBIX KAaHAJIOB MO ONTHYECKUM MOJaM, pacmnpocTpanstomumcs B OB
101 pa3HbIMHU yIJIaMH

nepenade HHPOPMAIMK HA PAa3HBIX JITTMHAX BOIH

nepegade HHPOpMalUU pa3IuuHbIX HHPOPMAIIMOHHBIX IOTOKOB B Pa3HbIe IPOMEXKYTKH BPEMEHU

nepeaade HHPOpPMALUU C PA3IUNIHBIX HH(POPMALIMOHHBIX TOTOKOB B pa3Hbix OB

EDFA ycunutenu, B 00JbIIMHCTBE CBOEM, pabOTAOT HA JUIMHE BOJIHBI HAKAUKH, PABHOM. ..
1480 u 980 um

1480 M

980 M

456 u 1480 um
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B EDFA ycunutensix ucnojiab3yorT. ..
MPSIMYIO HAaKa4uKy

00paTHYIO HaKa4YKy

OpsSMYIO 1 00paTHYIO HaKauKu
OOKOBYIO HAKa4uKy

Crabunuzanus kodpdurmenta ycwienus B EDFA MoxeT ObITb. ..
ONTUYECKOU, NIEKTPUIECKON U COBMEILICHHOU

ONTHUYECKOW U AIIEKTPUUECKOMN

ONTUYECKOU

3JIEKTPUYECKON U COBMEIICHHOM

AnmapatHas GpyHKIHS QribTpa Ha OCHOBE pe3oHnaropa ®adpu-Ilepo
HE MepHOINIECcKast

nepuoanYecKas

noBTopsieTcs 2 pa3a

noBTopsieTcs 4 paza

JleMyJIbTUIUIEKCHPOBAaHHE C IPUMEHEHHEM HHTep(EPECHIIMOHHBIX (DMIBTPOB OCHOBAHO HA...
mudpakuun bparra

nudpaknuu Pamana-Hata

mudpakuun Opaynrodepa

HOTJIONICHUH CUTHANIA

JleMyIbTUIUIEKCOPHI Ha roforpadUyecKux penieTkax OCHOBAaHbI Ha ...
MPOCTPAHCTBEHHOM pa3/IeICHUN KaHAIOB

BPEMEHHOM pa3/IeJICHUH KaHaJIOB

MOJIOBOM pa3/IeJICHUH KaHAJIOB

IIPOCTPAHCTBEHHO-BPEMEHHOM pa3/IeJIeHNH KaHAJIOB

KoaddummeHTt nepegaun MexIy AByMsI TOPTAMH ITOKA3BIBACT. ..
oTHOIIIeHHe YPPEKTUBHBIX TuToNIaaei 1Byx OB

BPEMCHHYIO CBSI3b 3THX KaHAJIOB

9acTh MepeJaHHON MOIIIHOCTH MEXIY dTUMH IMOPTaMHU
KOJIMYECTBO TICPEAAHHON MH(POPMAIIHH

KoaddunmeHnTt ycunenus moka3bIBaer. ..

MaKCUMAJIbHYIO MOIIIHOCTH Ha BBIXOAC YCUIIUTCIIA
MOIITHOCTh Ha BBIXOJIC YCUIIATEIIS

OTHOIICHUC CUTHAJI-IIITYMa Ha BXOAC U BbIXOAC YCHIIMTCIIA
OTHOIIICHHE MOIIHOCTEH Ha BXOZE U BBIXOJE YCHIUTEIS

[TepexonHast moMexa IMOKa3bIBaeT. ..

BJIMSIHUE HA - KaHaAJI COCeTHUX KaHaJIOB
BJIMSIHUE HA j-i KaHaJI BCEX OCTaJbHBIX KaHAIIOB
BJIMSIHUE HA -1 KaHau j+1 kaHana

BIIUSIHUE HA - KaHan j-1 kaHama

BHocumEbIe IIOTCPHU IMOKA3bIBAIOT. ..

MAaKCHUMAJIbHYIO MOIITHOCTH Ha BBIXOAC MACCUBHOI'O 3JICMCHTA

MOIITHOCTH Ha BBIXOAC IMTaCCHUBHOI'O 3JICMCHTA

OTHOIICHUC CUTHAJI-IITYM Ha BBIXOAC MAaCCUBHOI'O 3JICMCHTA

YMCHBUIICHUEC OINTHYCCKOU MOITHOCTH MECXKAY BXOJAHBIM M BBIXOAHBIM IMOPTaMU IACCHMBHOT'O 3JIC-
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MCHTa

KananpHblil HHTEpBAJ MpEICTaBISAET COOOH. . .

MHTEpBaJl MEKAY LIEHTPAJIbHBIMU JUIMHAMU BOJIH COCEJHUX KaHAJOB

MHTEPBAJ MKy LEHTPAIbHBIMU JUIMHAMHU BOJIH BCEX KAHAJIOB

MHTEpBaJl MEKY LIEHTPAJIbHBIMU JJITMHAMU BOJIH IIEPBOTO U MOCJIETHETO KaHAJIOB
MHTEPBAJ MEKY LEHTPAIbHBIMU JUIMHAMHU BOJIH IEPBOTO U LIEHTPAJILHOTO KaHAJIOB

ITonoca nponyckaHus KaHaia — 370 ...

UHTEpBaJl 4acTOT, B KOTOPOM 3HAYEHUE aMIUINTYIHO-4aCTOTHOM XapaKTEPUCTUKH aHaJIOrOBOTO
NEPEJAOLIET0 ONTONIEKTPOHHOTO MOAYJISl PABHO IIOJIOBUHE €0 MAKCUMAJILHOTO 3HAYCHMUS

UHTEpBaJl 4acTOT, B KOTOPOM 3HAYEHUE aMIUIUTYIHO-4aCTOTHOM XapaKTEpUCTUKH aHaJIOrOBOTO
NEPEJAOIIET0 ONTONIEKTPOHHOTO MOAYJISl MEHBIIIE WM PABHO MOJIOBUHE €70 MAKCUMAJIbHOTO 3HAUEHUS

UHTEpBaJl 4acTOT, B KOTOPOM 3HAYEHUE aMIUINTYIHO-4aCTOTHOM XapaKTEpUCTUKH aHaJIOrOBOTO
MEePEAAIOIIETO ONTOIEKTPOHHOTO MOAYJIS OOJIbINE MITM PAaBHO MOJOBHUHE €T0 MAKCUMAJIBHOTO 3HAUCHHS

UHTEpBaJl 4acTOT, B KOTOPOM 3HAYEHUE aMIUINTYIHO-4aCTOTHOM XapaKTEpUCTUKH aHaJIOrOBOTO
NEPEJAOLIET0 ONTONIEKTPOHHOIO MOYJISl MEHBIIIE MTOJIOBUHBI €70 MAKCUMAJILHOTO 3HAYECHHUS

PamaHOBCKHI yCUITUTEID BBIMIOJHAECTCS B BUIE
BOJIOKOHHOTO YCTPOMCTBa

MHTErPAIbHOTO YCTPOMCTBA

CUCTEMBI AUPPAKIIMOHHBIX CTPYKTYP

CHCTEMBI (ha30BBIX PEIIECTOK

14.1.2. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
Pacuer mapameTpoB M XapaKTEpPUCTHUK ONTUYECKUX MYJIbTUILUIEKCOPOB Ha ocHoBe ¢uibTpoB Pa-
opu-Ileppo

14.1.3. Tembl KOHTPOJILHBIX padoT
1, Pacuer XapakTepHUCTHK ONTHMYECKUX MYJIBTUIIJIEKCOPOB HA OCHOBE HHTEP(EPEHIIMOHHBIX

¢ubTpOB

14.1.4. Bonpocs! 1ugdepeHuMpoBaHHOIO 3a4eTa

1.. Uctopus paszButuss MHOroBoiaHoBeIX BOCII m yctpoiicTB BOaHOBOro yrotHeHuss WDM
MupoBoii ypOBEHb pa3BUTHUSI ONITUYECKOU CBSI3U ¢ UCIONIb30BaHMEM WDM.

2. Meroapl yIIoTHEHHsSI HHPOPMAIIMOHHBIX MOTOKOB - Metoj; BpemeHHoro yminotHeHus: (TDM).
O6nacTu UCIOb-30BaHUs, IEPCIIEKTUBBI

3. Meroap! ymiaoTHEHUS UH(DOPMALMOHHBIX MOTOKOB -.MonoBoe yruiotHeHue (MDM). O6nactu
UCIIOJIb30BAHUS, IIEPCIIEKTUBBI

4. MeTonpl yIUIOTHEHHSI MH(GOPMAITMOHHBIX TOTOKOB - MHOIOBOJIHOBOE YIJIOTHEHUE ONTHYECKUX
Hecymux (WDM). O6nactu ucronb30BaHUsl, EPCTICKTHUBBI

5. Cranmaptel Mex1yHapOIHOTO TEJIEKOMMYHUKAIIMOHHOTO coto3a ITU Ha npruMeHeHne TEXHOJIO-
ruii u o0opyno-Banusi, MexayHapoaHOi snekTporexHuueckod komuccus IEC mma oGopynoBanus
SDH/SONET ontuueckux nudpoBbIX cucTeM nepeaadu. YacToTHbIN 1u1aH, ctanaaptusoBanubiil [TU-T.

6. Pexomenaanuuu ITU-T G.mcs Ha onTuyeckue uHTepeicsl A MHOTOKaHalbHbIX cucteM U [EC
6129x 111 ON-THYECKUX BOJIOKOH, MACCUBHBIX ¥ aKTUBHBIX KOMITOHEHT 00opynoBanuss WDM.

7. O0miast cTpyKTypa U apaMeTpbl ONTHYECKUX CUCTEM BOJIHOBOTO yrutoTHeHHs. Kputepuu obec-
nedeHus: TpeOy-eMbIX XapakTepucThK OIeHKa S3HepreTHYecKoro OrpKeTa

8. OOmuMe NpUHIUNBI TOCTPOSHHs, ONMHUCAaHUE U CTPYKTypa 1udpoBeix WDM cuctem. OOuiee
onucanue u napa-merpsl DWDM, HDWDM cucrem. Onpenenenue 3amaca 1o MOIHOCTH.

9. XapakTepHCTUKH NEPENAOIUX KOMIIOHEHT CUCTEM BOJIHOBOI'O YIIJIOTHEHUS — BBIXOAHAsS MOILI-
HOCTb, CTAOMIIb-HOCTh LIEHTPAJIbHOM YaCTOThI, CHEKTP U OOKOBBIE JIETIECTKH U3ITyYECHUS

10. XapakTepuCTUKH KOMIIOHEHT CUCTEM BOJIHOBOTO YIIJIOTHEHUS . llepenarunku -mMeToasl Moay-
JSUY — BHYTpeHH:s (ToKoBas) ¥ BHelIHAA (uHTepdepomeTpsl Maxa-Llennepa, anekrpoontuieckas).

11. Meroap! cTabuiau3anuu JJTMHBI BOJTHBI ONITHYECKUX MepeIaTunKOB — TEMIIEpaTypHasi, TOKOBas.
Crabunuzaropsl JUIMHBI BOJHBI HA OCHOBE JUAJIEKTpUYECKUX (puiabTpoB. BripaBHMBaHME CIIEKTPAIBHOTO
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pacnpeneneHuss MOIHOCTH.

12. TIpuHIIMIBI KHTETPAIMH TIEPEIAIONINX ONTUYECKUX MOAYJIeH — (J1a3ep, MOIYISITOP, MOTYIIPO-
BOJIHUKOBBIN YCU-JIUTENb.,. (MYJIbTHIIa3€p, MYJIbTUILIEKCOP, YCUIUTEND).

13. TlpuHIUIBI TTOCTPOCHHS KOMMYTAaTOPOB IS YCTPOWMCTB ONTHUYECKOW KPOCC-KOMMYTAaIlUH
OXC. BonHoBBIE pa3-BETBUTEIIN.

14. BOJOKOHHO-ONTHYECKHE -ONTHYCCKHE HHTEP(HEPEHIIMOHHBIE (QUIBTPHI -OJHOCTOPOHHHUE
¢GubTphI ( PUIABTPBI KOPOTKHUX M JUIMHHBIX JUTMH BOJH).

15. BONOKOHHO-ONTHYECKUE -ONTUYECKUE MHTEpPEepeHIMOHHbIE (DUIBTPHI - U30UpaTeNbHbIE pe-
KEKTOPHBIE M TOJI0-COBBbIE (DMIIBTPHI, , XaPAKTEPUCTUKU (PUKCHPOBAHHOTO ONTUYECKOro (UIBTpa KOMIIA-
Huu DiCon

16. BOJIOKOHHO-ONITHYECKHE -ONTUYECKHE (PUIBTPHI HA OCHOBE JU(PPAKIMOHHBIX penieTok. Tumo-
BbIE ITAPaMETPBI

17. Ilepnonuueckas BoaHoBoaHas pemetka AWG, ITpunuun aeiictsust AWG u mapameTpbl

18. ®uIbTPHI C peryampyeMon MoJIOCON MPOMyCKaHus, HacTpanBaeMble (PHIIBTPBI ¢ HHTEp(DEpeH-
IIMOHHBIM TOKPHI-TUEM. U OCHOBHBIE XapaKTEPUCTUKU IEPECTPAUBAEMOT0 ONTHYECKOro (PHIBTpa KOMIIA-
Huu DiCon

19. AkycroonTrueckue GUIbTphl, a Takxke pezonatopsl Padpu-Ilepo kak BorokonHo-ontuueckue
-ONTHYECKue QUIBTPHI.

20. WDM BonokoHHO-onTHYECKHE HHTEP(EPEHIIMOHHBIE (DUIBTPHI - peamu3alis UIsi MHOTO-BXO-
JIOBBIX CEJIEKTOPOB HA OCHOBE TPEXIIOIIOCHOTO JeNuTeNsl (HEMOMIOMAouero uHTep(epeHIIMOHHOTO
¢bunpTpa),

21. Ontrueckue ycunutenu 11 WDM cuctem — 0COOEHHOCTH MMOCTPOCHUS U XapaKTEPUCTHK.

22. OnTudeckre yCUIMTENIN Ha BOJIOKHE, HCIIONb3YoNue OpULII09HOBCKOE paccesHue. CTuMyIu -
PO—BaHHOE OPUII-TFOPHOBCKOE PACCESHHE - HETMHEHHBIN (P ekT. XapaKTepuCTHKH

23. Ontuueckue yCWIMTENM HAa BOJIOKHE, UCIIONb3YIOUIME PAMaHOBCKOE PACCESIHUE. TIEPEXOIHBIC
MIOMEXU MEXKIy YCUIMBAEMbIMU KaHaJIaMU

24. ITomynpOBOJHUKOBBIE JIa3€pHBIE YCUIIMTEIN — MPUHIUI ACHCTBUSA, XapaKTEPUCTUKH, . UHTE-
rpauusd [ITTJTY ¢ gpyrumMu onTHYeCKUMU yCTPOMCTBAMM.

25. Yeunutenu Ha npumecHoM BojokHe Oo6mue cBeaenus o0 EDFA Knaccudukamus EDFA no
croco6am nmpuMe-HEeHHs

26. Ilpunuun peiicteust EDFA Texuuueckue napamerpsl M xapakrepucTuku EDFA OcHoBHbIE
cTpykTypHbie cxeMbl EDFA.

27. MaremaTtuueckass Mozenb MHOroBoigHOBoro EDFA OcHoBHbIE XapaKTEpUCTUKU yCUIIUTENEH
EDFA nmpoussoautenss THORLABS (Anonwus, 2002)

28. PaznoBuanoctu ycunuteneit EDFA Yewnmnrenu EDFA Ha xpeMHUEBOH OCHOBE , U Ha (TOp-
IUPKOHATHOM ocHOBE. CpaBHUTEIbHASA XapaKTEPUCTHKA.

29. Tunossle xapakrepuctuku EDFA VYcuneHnne BOJTOKOHHO-ONTHYECKOIO YCUIIUTENA. YCUIIEHUE
ciaboro curnana HaceimenHoe ycuiieHne 3aBUCMMOCTh YCHIICHHS OT noJisipu3anuu CIIeKTpalbHBIN PO -
BaJl YCWJICHUS.

30. TunoBeie xapakrepuctuku EDFA HepaBHoMepHOCTHh M cniaj ycwieHus Pacmmpenue monaocsl
4acToT ycuiuTenel -ucnoap3zoBanun EDFA ycunuTeneit ¢ ontuyeckumu puiabTpamu, BEIPaBHUBAIOLMMH
YCUJICHHE;

31. CpaBHuUTeNbHAS XapaKTEPUCTUKA ONTUYECKUX JIEMYJIBTUIIIEKCOPOB HA OCHOBE MHTEp(EepeH-
MUOHHBIX GuiIbTpoB, prusTpoB dadpu-Ileppo,

32. IlpuHUMIT OEHCTBUS ONTUYECKUX NEMYJIBTUIUIEKCOPOB Ha OCHOBE HHTEP(EPEHIIMOHHBIX
¢bunbTpoB OCHOBHBIE TAPAMETPHI U XaPAKTEPUCTUKU.

33. [lpuHUMO AEHCTBHS ONTHYECKUX NEMYIBTUIUIEKCOPOB Ha ocHOBe ¢uibTpoB Dadpu-Ileppo
OCHOBHBIE Tapa-METPbI U XapaKTEPUCTUKH

34. ITpuHIMNO OeMCTBUS ONTHYECKUX NEMYJIBTUIUIEKCOPOB HA OCHOBE AM(PPAKIMOHHBIX PEIIETOK.
OCHOBHBIE Tapa-METPbI U XapaKTEPUCTUKU.

35. Ontuyeckre MyNIbTUILIEKCOPHI C J00AaBICHHEM M OTBOJOM KaHayioB. KoH¢urypamus u xapak-
TEHHUCTHUKHU BOJIHO-BOJHOTO MHOTOKaHAJIBHOTO ONTUYECKOTO MYJbTUILIIEKCOPA

36. Wnrerpanus ontuyeckux ycTpoiict. [lepcrnexktuBsl ucnonbp3zoBanuss BCM//] Ha OKOHEYHBIX
cranuuax BOJIC, cBs-3aHHBIE ¢ BOBMOXKHOCTSIMU UX UHTETPALIMU C HICTOYHUKAMU U3Jy4YEHHUS,
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37. IlpyHuMNUagbHasi CXeMa U OCHOBHBIE XapaKTEPUCTHKH BOJHOBOJHOW ONTUYECKOW CHCTEMBI
CHEKTPAJIBbHOTO MYJbTUILIEKCUPOBAHUSA/AEMYIbTUIUIEKCUPOBAHNS HA OCHOBE aHAJIM3aTOpa CIEKTpa TUMA
suiesioHa MalikenbcoHa

38. IlpuHUMIHMAIbHAS CX€Ma U OCHOBHBIE XapaKTEPUCTUKH BOJTHOBOJHOW ONTHYECKOW CHUCTEMBI
CHEKTPAIBHOTO MYJbTHILICKCUPOBAHUS/IEMYIbTUINIEKCHPOBAHUS HA OCHOBE MAaTpHIbl c(ha3MpoBaHHBIX
BOJTHOBOJIOB ((hazap).

39. OcoOEHHOCTH TECTUPOBAHUS CUCTEM CO CIIEKTPAJIbHBIM YIUIOTHEHHEM. OCHOBHBIE MapaMeTphI
CUTHAJIOB M KOMIIOHEHTOB. TpeOoBaHMs K U3MEPUTEIBHOMY 000PYI0BaHHIO

14.1.5. Tembl J1a0opaTOpHBIX padoT
HccnenoBanue mapaMeTpoB U XapaKTEPUCTUK JHHEWHOTO MHOTOBOJHOBOTO BOJIOKOHHO-ONTHYE-
CKOTO YCHITUTEIIS
HccnenoBanue oNTHYECKOTO MYJIBTUILIEKCOPA HA OCHOBE MAacCUBA TJIAHAPHBIX BOJIHOBOJIOB

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMU BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJISL U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSATENIbHbIE Pa0OThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IeMeIMIINHCKIM paloThl, BOIIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muip ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI I MHBAIHIIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeTOCTaBICHHSI OTBETOB HA 3a/IaHUs, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIYT aCCHCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TpPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.

CornacoBaHa Ha noptane Ne 39176

19



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	11. Рейтинговая система для оценки успеваемости обучающихся
	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.3. Темы контрольных работ
	14.1.4. Вопросы дифференцированного зачета
	14.1.5. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

