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

YuebOnsrit man Habopa 2016 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: 23.08.2017
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).

[TpenmecTBYOUMMHI IUCHUIUIMHAMHU, (DOPMUPYIOIIUMHI HayallbHbIE 3HAHUS, SBISIIOTCS: MynbTH-
IUIEKCOPHOE M YCHIINTENbHOE 00OPYIOBaHHE MHOTOBOJHOBBIX ONTHYECKHX CHUCTEM CBsA3M, OnTHueckue
HanpasJstonue cpeabl, ONTo3IeKTPOHHBIE U KBAHTOBBIE TPUOOPHI U yCcTpoicTBa, OCHOBBI PU3NYECKON U
KBAaHTOBOW ONTHKH.

[TocnenyromumMu TUCHUIUIMHAMU SBISIIOTCS:: MYyJIbTHUIUIEKCOPHOE U YCUIIUTENbHOE 000py/IOBaHKE
MHOTOBOJIHOBBIX ONTHYECKHX CUCTEM CBS3U, MHOIOBOJIHOBBIE ONTHYECKUE CUCTEMBI CBSI3H, MHOroBOII-
HOBBIE€ ONTHYECKHE CHCTEMBI CBSI3U, 3alUTa BBHIMTYCKHOM KBAaTM(HUKAIIMOHHON pabOThl, BKJIIOYasi MOATO-
TOBKY K IPOLIETypeE 3aLIUTHI U MPOLELYPY 3aALIUTHI.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIIUI:

— IIK-8 ymenueMm coOupare M aHAJIW3UPOBaTh HMHGpOpMAIMIO sl (GOPMUPOBAHUS HCXOIAHBIX
JAaHHBIX JUJISl IPOCKTUPOBAHUS CPEACTB U CETEH CBA3U U UX DJIEMEHTOB;

— TIK-9 ymenueMm npoBOAUTH pacyueThl MO MPOEKTY CETeH, COOPYKEHUH U CPeACTB HH(POKOMMY -
HUKAallMi B COOTBETCTBUU C TEXHUYECKHUM 3aJaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB M CPE/ICTB aBTOMAaTHU3aLMM NPOECKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMbIX OPUTIMHAIBHBIX
IIPOrpaMM;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJKEH:

— 3HATh (U3MYECKHUE U TEOPETHUUYECKUE OCHOBBI ONMCAHUS MHOIOBOJIHOBBIX ONTHYECKUX
MYJIBTHIIJIEKCOPOB U YCHIIUTENEH ; KJIaCCU(PHUKALMIO MHOTOBOJHOBBIX ONTHYECKHX MYJIbTUILUIEKCOPOB U
YCWINTENEW; NPUHLIUIIBI IOCTPOEHUS U paboThl OJIOKOB U YCTPOWCTB MYJBTUIUIEKCOPHOIO U YCUIIUTEIb-
HOro 000pyIOBaHHUS MHOTOBOJIHOBBIX ONTHYECKHUX CHUCTEM CBSA3M, OCHOBBI CXEMOTEXHMKH MHOTI'OBOJHO-
BBIX ONTHYECKUX MYJBTUIJIEKCOPOB U YCUIIUTENEH; METPOJIOTrMUE€CKUE IPUHLIUIIBI U3MEPEHUS U CTaHIap-
Thbl XapaKTEPUCTUK MHOTOBOJIHOBBIX ONTUYECKUX MYJIBTUIIJIEKCOPOB H YCUIIUTEIICH

— yYMeThb BHIOMPATh CXEMOTEXHHUYECKYIO PEaM3aLHUI0 ONTHYECKUX MYJIBTUILUIEKCOPOB U YCHIIU-
TeJIell MHOTOBOJIHOBBIX ONTHYECKUX CUCTEM U CETEH CBSI3M; BBINOJIHATh PACUEThl, CBA3aHHBIE C BBIOOPOM
PEKUMOB pabOThl U OIPENEICHUEM MAPAMETPOB ONTHUECKUX MYJIBTUILJIEKCOPOB M YCHIIMTENIEH; IPOBO-
JUTh KOMIIBIOTEPHOE MOJEIMPOBAHUE U NPOCKTUPOBAHUE ONTHYECKUX MYJIBTUILNIEKCOPOB M yCHIIUTEIIEH;
M0JIH30BATHCS CIIPABOYHBIMH JAHHBIMUA (PUPM-TIPOU3BOAUTENECH ONTUYECKUX MYJIBTUIUIEKCOPOB U YCHIIU-
TeJEeH, IPU MPOECKTUPOBAHUHA MHOTOBOJIHOBBIX OIITHYECKUX CUCTEM U CETEH CBA3H;

— BJAJeTh METOJaMHU aHajHM3a M pacyeTa OCHOBHBIX (YHKIHMOHAJBHBIX Y3JIOB ONTHYECKUX
MYJbTUIUIEKCOPOB U YCUJIUTENEH, a TaKKe UMETh IPEJICTaBICHUE O METOAaX KOMIBIOTEPHON ONTUMU3a-
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UM TaKUX YCTPOMCTB; HaBbIKAMH pacuera, IPOCKTUPOBAHUS U KOMIIBIOTEPHOI'O MOJECIMPOBAHUS ONTHYE-
CKHMX MYJBTUIIICKCOPOB M YCWJINTEIEH MHOTOBOJIHOBBIX ONTHYECKUX CUCTEM CBS3U; HABBIKAMU YTCHUS U
n300pakeHns (PYHKIMOHAJIBHBIX U CTPYKTYPHBIX CXE€M MYJIBTUIUIEKCOPHOTO M YCUIMTEIBHOTO 000pyI0-
BaHMsI MHOTOBOJIHOBBIX ONTHYECKHUX CUCTEM CBS3M HA OCHOBE COBPEMEHHOMN 3JIEMEHTHON 0a3bl.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mas TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX AMHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILINHBI

Bunbl yueOHOM nesTebHOCTH Bcero gacos Cemectpsl

8 cemectp 9 cemectp

AynuTopHbIe 3aHATHS (BCETO) 22 2 20
Jlexuun 10 2
[IpakTuueckue 3aHATHS 4 0 4
JlaGopaTtopHbIe pabOThI 8 0
CamocTosiTenbHas paboTa (Bcero) 118 34 84
[ToaroroBka K KOHTPOJIBHBIM paboTam 10 0 10
OdopMieHHE OTYETOB 10 JTAOOPATOPHBIM 22 0 22
paboTtam
[TpopaboTka JICKIIMOHHOTO MaTepHuaia 74 34 40
[ToaroroBka K MpakTUYECKUM 3aHATHUSM, 12 0 12
ceMuHapam
Bcero (6e3 3x3amena) 140 36 104
IToaroroBka u caaya 3adyera 4 0 4
OO0mmas Tpy10eMKOCTb, 4 144 36 108
3auetHble EquHuib 4.0

5. Coneprxanue 1MCUMILTHHBI

5.1. Pa3genn! AMCHUILIAHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSATHI

fgne ]
" o o a g 3 =
o o & =~
: o B S O = =
" s € | ¢ f£32 25
Has3Banus pa3nenoB IuCHUTIIIMHBL 2 “ o, o o O = =
o4 © . . e = = o
= < © = o = E
= = S | 88 &3
= © 6 =
8 cemecTp
1 Beenenue. Kinaccuduxamms MHOTOBOII- 1 0 0 17 18 IIK-8, ITK-9
HOBBIX ONTUYECKUX MYJIBTHIUICKCOPOB U
yCUIUTENEN
2 ®u3nyecKre NPUHIUIBI TOCTPOCHUS U 1 0 0 17 18 |IIK-8, I1K-9
TEOPETUIECKUE OCHOBBI (DYHKITMOHHPOBA-
HUSI MHOTOBOJIHOBBIX ONTUYECKUX
MYJIBTHILIEKCOPOB M YCUITUTENCH.
Hroro 3a cemectp 2 0 0 34 36
9 cemecTp
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3 CtpykTypa ¥ mapaMeTpbl MHOTOBOJIHO- 2 0 0 10 12 |1IK-8, I1K-9
BBIX ONTUYECKUX MYJIbTUIUIEKCOPOB U
YCUJTUTETIEH.

4 CrannmapTel Ha 000PYIOBaHHE U KOMIIO- 2 0 0 10 12 |TIK-8, [IK-9
HEHTBI ONITUYECKUX MYJIBTUIUIEKCOPOB U
yCUJIUTENEN

5 MOHUTOPHUHT U TECTUPOBAHUE MYJILTH- 2 4 4 42 52 |TIK-§, IIK-9
IUIEKCOPHOTO M YCUIIUTEIBHOTO 000pyI0-
BaHUSA

6 IlepcrieKTHBBI pa3BUTHS AIIEMEHTOB 2 0 4 22 28 |IIK-8, TIK-9
MYJIBTUIUIEKCOPHOTO M YCUIIUTEIBHOTO
000py0BaHUsI HA OCHOBE BOJTHOBOHBIX
HWHTErPAIbHO-ONTHYECKUX CXEM

Hroro 3a cemectp 8 4 8 84 104

Hroro 10 4 8 118 140

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuna 5.2 — ComepkaHue pa3AenaoB TUCIUILINH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HaszBanus pasznenos CopeprkaHue pa3aesnoB JUCHUILIUHBI (110 JIEKIUSM) 5 ) &5
2 ¥
> sz
a e g
~ S}
8 cemecTp
1 Beenenue. [Ipenmer u 3amaun Kypca. Mictopust pa3BUTHS MHOTO- 1 ITK-8, T1K-
Knaccudukarms BosHOBBIX BOCII. YerpoiicTBa BOTHOBOTO YIUIOTHE- 9
MHOT'OBOJIHOBBIX Hus WDM Kiaccudu-xaruss MHOTOBOJTHOBBIX OIITH-
ONTUYECKUX YECKUX MYJIBTUIUIEKCOPOB U yCHIIUTENEN . MupoBoi
MYJIBTUIUIEKCOPOB U YPOBEHb PA3BUTHS ONTUYECKOM CBSI3U C UC-IT0JIb30Ba-
yCUJIUTENEN HHUEM TexHosoruu WDM
Hroro 1
2 ®usnueckue npuHIUNGI | Pu3nueckue NpUHIKUIBI TOCTPOEHUS U TEOpeTHYE- 1 [K-8, TIK-
MOCTPOCHUS U CKH€ OCHOBBI ()YHKIIMOHUPOBAHUS: MHOTOBOJIHOBBIX 9
TEOPETUYECKUE OCHOBBI | ONITUYECKUX MYJIBTUIIJIEKCOPOB Ha OCHOBE TOHKO-
(YHKIIMOHUPOBAHUS TJICHOYHBIX.QUIBTPOB, pe3oHatopoB dabdpu-Ilepo,
MHOT'OBOJIHOBBIX TP PaKIUOHHBIX CTPYKTYP, IEPUOTUIECKHAX BOIHO-
ONTHYECKUX BOJHBIX PELIETOK; MHOTOBOJIHOBBIX ONTUYECKUX YCHU-
MYJIBTUIIIIEKCOPOB U JUTENIel Ha OCHOBE MPUMECHBIX BOJIOKOH, MOJIYIPBO/-
YCUJIMTEIIEH. HUKOBBIX JIA3€PHBIX YCUIIMTENIEH, PAMaHOBCKOTO U
OpMILTI03HOBCKOIO paccesHus. [[puHIuIb moctpoe-
HUS ONITUYECKUX MYJBTHILIEKCOPOB BBO/IA/BBIBOJIA Ka-
HAJIOB, YCTPOMCTB ONTHYECKON KPOCC-KOMMYTAaLlUH,
YCTPOWCTB KOMIIEHCALIUU JUCIIEPCHUH .
Hroro 1
Hroro 3a cemectp 2
9 cemecTp
3 CtpykTtypa u MyJbTUIIIEKCOPBI U AEMYJIBTUILIEKCOPHI — YHUCIIO Ka- 2 ITK-8, TIK-
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napaMeTpbl
MHOTOBOJIHOBBIX
ONTUYECKUX
MYJIBTUIIEKCOPOB U
YCUJTUTETIEH.

HAJIOB, TI0JIOCA MPOITYCKaHMUs, : IEHTpaJIbHAs 9acTOTa
Y MEKKaHAJbHBIA MHTEPBAJ, U30JISUS U JalTbHIE
MepeXOo/IHbIE TOMEXH, HEPAaBHOMEPHOCTD pacrpeserne-
HUS TIOTEPh 110 KaHaJIaM; MOJSPU3alUOHHBIC SBICHUS
— MOJISIPU3AIIMOHHO 3aBUCHMBIE TIOTEPH, MOJISPU3ALIH-
OHHO-MOJIOBAs! IUCIIEPCHS; CTIEKTPaIbHAsI 3aBUCH-
MOCTh BHOCHMBIX ITOTEPh; HAPABIECHHOCTD — OJIMXK-
HUE MePEeXOIHbIE TIOMEXH; MOTePH Ha oTpaxenue. Or-
THYECKHUE YCUIIUTEIH - CIEKTPabHasl 3aBUCHMOCTD U
paBHOMEPHOCTDH KOd(PUIHEHTA YCHIIeHU, KO3 du-
IUEHT YCUJICHUS CIa0BIX CUTHAJIOB U MEPEKPECTHOTO
HACBHIIICHUS, BEIXOJHAS MOUTHOCTh HACBIIICHUS, IITy-
MOBBIE TApaMETPHI.

Hroro 2
4 CrangapTthl Ha Crannaptel MexayHapOIHOTO TeIEKOMM yYHUKAIIU- TIK-8, TTK-
obopynoBanue u oHHOTO coto3a [TU Ha npuMeHeHrne TEXHOIOTUIA U 9
KOMITOHEHTBI ONITUYECKUX | 000pynoBaHMs, MexayHa-pOTHON AIEKTPOTEXHUYE-
MYJIBTUIUIEKCOPOB U ckoit komuccus IEC s o6opynoBanust SDH/SONET
yCUIIUTENEN ONTUYECKUX MU(PPOBBIX CHUCTEM Tepenaun. Ya-cTot-

HbIY 11aH, cranaaptu3oBansblii [TU-T. Pekomenaa-

i ITU-T G.mcs Ha onTHYeckue HHTepQeico as

MHorokaHansHeix cucteM U IEC 6129x mist ontuue-

CKHMX BOJIOKOH, TACCUBHBIX U AKTUBHBIX KOMIIOHEHT

obopymnoBanus WDM.

Hroro
5 MOHUTOPHUHT U Cuctembl Monutopunra BOCC2..CoBpemMeHHbIE CU- ITK-8, T1K-
TECTUPOBAHUE ctembl MoHUTOpUHTa BOJIC.OCHOBHBIE METO/IBI, 1A~ 9
MYJIBTUILIEKCOPHOTO U pameTphl ¥ IPUOOPHI AJIsE TECTUPOBAHUS CUCTEM CO
YCUJIMTEIIBHOTO CHEKTpaJbHBIM YIIOTHEHHEM. [lapamMeTpbl CUTHAIIOB
o0opynoBaHus Y KOMIIOHEHTOB. MeTo/1bl U3MEpEeHHs U KOHTpoJist. 13-

Mepenuss DWDM Ha npousBoacTse.

Hroro 2
6 IlepcriekTuBbl pa3Butus | [lepcnextuBbl ucnonb3oBanuss BCM/]] Ha OKOHEUHBIX 2 ITK-8, I1K-
3JIEMEHTOB cranuusax BOJIC, cBa3aHHbIE ¢ BOBMOXHOCTSIMHU MX 9
MYJIBTUTUIEKCOPHOTO U WHTETPAIMH C ICTOYHUKAMU U3TTy4eHHUs, TPUEMHUKa-
YCUJIMTEIIBHOTO MU, YCWIIMTENSAMU U Jap.VIHTerpanbHble UICTOUHUKH U3-
000pyJI0OBaHUs HA OCHOBE |JTy4€HUS - MaTpULbl U3 Y-COeTMHUTENEH, ITyTEM CO-
BOJIHOBOJIHBIX €AMHEHUS U3ITy4eHHUsI Jla3epoB ¢ momoisio BCM,
HWHTErPAIBHO- o0benuHenus ycunureneit 1 BCM. Unrerpanus BCM
ONTHUYECKUX CXEM u ¢otonpueMHuKoB. MHTErpaius GoTonprueMHHUKOB

Ha InP 1 neMynpTHIUIEKCOPOB Ha OTpa)kaTeNbHBIX pe-

HIETKaX M peleTKax NpoxoaHoro Tuna. Murerpanus

JTEMYIBTHTUIEKCOPOB € (POTOAECTEKTOPAMHU HA OCHOBE

BOJIHOBOJI0B 13 S102 a Takxke InP

Hroro 2
Hroro 3a cemectp
Hroro 10

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMEA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHON TUCIMIUIMHBL, I KOTOPBIX HEOOXO0IUMO
HayMeHOBaHHE TUCIUTLIAH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpenmecTByronme qUCUUILIHHBI

1 MynbTUIUIEKCOPHOE U YCHIIUTEIBHOE
000py0BaHNE MHOTOBOJIHOBBIX ONTHYE- + + + + + +
CKHUX CHCTEM CBA3U

2 OnruyecKkue HapassIIOIINE CPEIb +
3 OnTo31eKTpOHHBIE U KBAHTOBbIE IPHU- N
OOpbI U yCTPOHCTBA

4 OcHOBBI (PU3NUECKON M KBAHTOBOI .

OIITUKH

[Tocnenyromume TUCIUITITUHBL

1 MyNbTUIUIEKCOPHOE U YCUITUTEIBHOE
000py/I0BaHHE MHOTOBOJTHOBBIX OITHYE- + + + + + +
CKHX CHCTEM CBSI3HU

2 MHOTOBOJIHOBBIE OIITHYSCKHUE CUCTE-

+ + + + + +
MBI CBA3HU
MHOIOBOJIHOBBIE OIITUYECKUE CUCTE-
3 OTOBOJIHOBEIE O €CKHE CHUCTE . . . N L N
MBI CBA3U
4 3ammTa BBITYCKHON KBaU(UKAIIMOH-
HOM paboThl, BKIIIOYAs MOJTOTOBKY K n

MPOLIEIype 3alIMUThl U IPOLELYPY 3aLIH-
TBI

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

TUH
§ Buner 3angaTuit
=f :
5 5 g g
5 < o & Y DOpMBI KOHTPOJIA
z = 2 g 2
2 = = O
ITK-8 + + + + Kontpomasnas padora, OT-
4eT 1o JJabopaTopHoil pabo-
te, Tect, Auddepenmupo-
BaHHBIN 3a4eT, OTYET 110
MIPAKTHYECKOMY 3aHSATHUIO
I1K-9 + + + + KontponpHnas pabora, Ot-
4eT 1o 1abopaTopHoil pabo-
te, Tect, Auddepenmupo-
BaHHBII 3a4yeT, OTYET 10
MIPAKTHYECKOMY 3aHSATHIO
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

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

A L =
= 2 =
3 =
2 > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx paboT zF &5
- 2 s
> o =
a B>
= S
9 cemecTp
5 MOHUTOPUHT U HccnenoBanne napaMeTpoB U XapaKTEPUCTUK JIMHEH- 4 IIK-8, TIK-
TECTUPOBaHUE HOTO MHOTOBOJIHOBOT'O BOJIOKOHHO-OIITUYECKOTO YCHU- 9
MYJIbTUIIIIEKCOPHOTO U JUTEIA
HUITUTEITHHOT
YCHUIUTCIEHOTO Hroro 4
o0opynoBaHus
6 IlepcniekTuBbl pa3putusd MccienoBanue onTHYECKOTO MYJIBTUILIEKCOpA Ha 4 ITK-8, T1K-
3JIEMEHTOB OCHOBE MacCcHBa IJIAHAPHBIX BOJIHOBOJIOB 9
MYJBTUILIEKCOPHOTO U Hroro 4
YCUJINTENBHOTO
000pyI0BaHuUs HA OCHOBE
BOJIHOBOJIHBIX
UHTErpajibHO-
ONTUYECKUX CXEM
Hroro 3a cemectp 8
Hroro 8
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Ta6muia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
2 Y 5
= 2 E
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue NMpakTHUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
S 2, 5
= 8 2
e e g
= S
9 cemectp
5 MOHUTOPHHT U Pacuer napameTpoB U XapaKTEPUCTUK ONTHYECKUX 4 [IK-8, IIK-
TECTUPOBAaHUE MYJIBTHIIEKCOPOB Ha OCHOBE QuiibTpoB Padpu-Ilep- 9
MYJIBTUIIIIEKCOPHOTO U po
YCHJINTENBHOTO Hroro 4
obopymoBaHus
Hroro 3a cemectp
Hroro

9. CamocrosiTesibHasi padoTa
Bunbr camocTosTeNnbHOM PabOThI, TPYAOEMKOCTh U (POPMHUpyEMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmuie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunael camocrosTensHON = > 0
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 (5] = O
padoThI 8 g 2
= c, =
a o 2
~ S}
8 cemecTp
1 Beenenue. [TpopaboTka JIEKITMOHHOTO 17 |IIK-8, Tect
Knaccudukarms Martepuana I1K-9
MHOT'OBOJIHOBBIX Hroro 17
ONTUYECKUX
MYJIBTUIUIEKCOPOB U
yCUJIUTENEN
2 ®uznyeckue npuHUUIbI | [IpopaboTka JeKIIMOHHOTO 17 |1IK-8, Tect
IIOCTPOCHUS U Marepuaia I1K-9
T TUYECKHE OCHOBBI
€OpETUYECKUE OCHO Hrtoro 17
(YHKIIMOHUPOBAHUS
MHOTOBOJTHOBBIX
ONTUYECKUX
MYJIBTUIIIIEKCOPOB U
YCUJIUTEIIEH.
Hroro 3a cemectp 34
9 cemectp
3 Ctpyktypa u [TpopaboTka TeKIHOHHOTO 10 |TIK-8, JuddepeHnnpoBaHHbIH
apaMmeTphbl Marepuala I1K-9 3auert, Tect
MHOT'OBOJIHOBBIX Hroro 10
ONTHYECKUX
MYJIBTUIIIIEKCOPOB U
YCUJTUTETIEH.
4 CrannapTtsl Ha IIpopaboTka JIEeKIIHOHHOTO 10 |IIK-8, HuddepenumpoBaHHbIii
obopynoBanue u Marepuaia [1K-9 3auert, Tect
KOMIIOHEHTBI ONTHYECKHX |y 10
MYJIBTUIIIIEKCOPOB U
yCUJIUTENEN
5 MOHUTOPUHT U [ToaroroBka Kk mpaxkTuye- 12 |TIK-8, JuddepeHunpoBaHHbIHI
TECTUPOBAHUE CKHUM 3aHSATHSIM, CEMHHA- [TK-9 3aueT, KoHTposbHas pado-
MYJBTUILIEKCOPHOTO U pam ta, OTuer no naboparop-
WJIATEIIBHOT HOH te, OTUer i
y% JTUTCIILHOTO [TpopaboTka JIEKIIMOHHOTO 10 ofi pabore, Or4er 110
o0opynoBaHus MaTepuana MPaKTUYECKOMY 3aHSITHIO,
Tect
OdopmieHne 0T4eToB 10 10
naboparopHeIM paboTam
[ToaroroBka K KOHTPOJIb- 10
HBIM paboTam
Uroro 42
6 IlepcniekTuBbl pa3Butus | [IpopaboTka JIEKIIMOHHOTO 10 |TIK-8, HuddepenurpoBaHHbIf
3JIEMEHTOB Marepuasa I1K-9 3aueT, OTUer o yrabopa-
MYJIBTUILIEKCOPHOTO U TOPHOM te, TecT
v JICKCOPHOTO OdopmiieHre 0TIETOB TIO 12 opHoii paGote, Tec

YCHIIUTCIIbHOT'O

nabopaTopHBIM paboTam

CornacoBaHa Ha noptane Ne 39178




obopymoBanus Ha ocHOBe | MToro 22
BOJIHOBOJIHBIX
MHTErPAbHO-ONTHYECKUX
CXeM
Hroro 3a cemectp 84
[ToaroroBka u ciava 3auera 4 JuddepeHunpoBaHHbIif
3a4er
Hroro 122
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€Ba€MOCTH oﬁyqammnxm
Petitunrosas cucreMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. MynbpTUIIIIEKCOPHOE M YCHJIMTEIIbHOE O0OPYIOBAaHWE MHOTOBOJHOBBIX ONTHYECKHUX CHUCTEM
nepenauu [DnekTpoHHbIi pecypce]: Yue6Hoe nmocobue / E. A. JloBonsHoB, C. H. Illapanrosuy, B. I'. Mup-
ropon, B. B. Ky3nenos - 2016. 156 c. - Pexxum moctyma: https://edu.tusur.ru/publications/6022 (mata 06-
pawmenus: 12.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. 3acnaBckuii K.E. BolIOKOHHO-ONTHYECKHE CUCTEMBI MIEPEIAYU CO CIIEKTPAIbHBIM YIIJIOTHEHH -
eM: YueOHoe mocobue it By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (Hanmngue B OMOIHOTEKE
TYCVYP - 20 3k3.)

2. Ckmaspo, O.K. B0JIOKOHHO-ONTHYECKUE CETH M CUCTEMBI CBSI3U [DJEKTPOHHBIN pecypc]
[DnekTponHbIi pecypc]: yued. mocodue / O.K. CxisapoB. — DnextpoH. naH. — Cankr-IletepOypr Jlans,
2018. — 268 c¢. — [DnektpoHHbIi pecype]| - Pexum moctyma https//e.lanbook.com/book/104959, nata
obpamenuss 18.06.2018. - Pexxum noctyma: https://e.lanbook.com/book/104959 (nmata oOpamienwus:
12.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. MynbpTUIUIEKCOPHOE M YCHIIMTENBHOE O0OPYIOBAaHHE MHOTOBOJIHOBBIX ONTHUYECKHUX CHCTEM
cBsi3u [DnexTpoHHbIN pecypc]: KommbrorepHsiii tabopatopusiii npaktukyMm / C. H. [llapanrosud - 2016.
158 c. - Pexxum noctyma: https://edu.tusur.ru/publications/6021 (nata oopamenus: 12.07.2018).

2. MynbTHIUIEKCOPHOE M YCHIIUTEIIEHOE O0OPYIOBaHHME MHOTOBOJHOBBIX ONTHYECKHX CHUCTEM
CBsI3U [DneKTpoHHBIN pecypc]: YuebHoe MeTonuuecKkoe MocoOue Mo MPAKTUYECKUM 3aHATHAM U CaMo-
crostrenpbHOM  pabore / C. H. Ilapamroeua - 2018. 54 c¢. - Pexum pgocryma:
https://edu.tusur.ru/publications/8291 (mara o6pamenus: 12.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUCHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. PexomeHnnyercs MCIOIb30BaTh MpodeccruoHanbHble U HHQOpPMAaLMOHHbIE 0a3bl JAHHBIX, CIH-
COK M aJipeca KOTOPBIX TOCTYIHBI IO cchuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6uue TpedGOBaHUA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaMMHOe o0ecnevyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYuebHo-BhIuncUTENbHAA Jaboparopus uM. E.C. KoBanenko «JlabopaTtopusi BOJIOKOHHO-OITHYE-
CKUX JIMHUH CBSI3U U U3MEPEHUID)

yueOHas ayIuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATHI MPAKTUUYECKOTo THUIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI ISl TPOBEIACHHMSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJHEHUSI KypPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYNbTAIIN{, TOMEIICHHE JJIs TPOBECHHSI TEKYIIIETO KOHTPOJISL M IIPOMEKYTOUYHOU aTTeCTAINH

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

Onwucanue uMeroierocs 000pyI0BaHuUs:

- KomnstotepHubie paboune ctanuuu (8 mrT.);

- 'enepaTop oNTUYECKUX U IIEKTPHUUECKUX UMITYITbCOB KOMOMHMpOoBaHHBINA OI'5-87 (3 mT.);

- BarrmeTp nmornomaemoit MmomuocT ontuaeckuit OM3-65 (4 mr.);

- BarrmeTp normnomaeMoit Mmomuoctu ontuaeckuit OM3-66 (1 wr.);

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

- Ocummnorpag C1-75 (2 mrt.);

- Octmmnorpag C1-73 (1 mrT.);

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

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

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

- OITY (1 mt.);

- Kommuiext asns cBapku ontuyeckoro BojokHa KCC-111 (1 wrT.);

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

- bnox nanukanuun OMK3 (2 mt.);

- Uctounnk moctossHHOTO ToKa B5-21 (1 1mt.);

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

- Pednexromerp ontuueckux nmorpemuocteid OFT-12 (2 mt.);

- JleMOHCTpaIMoOHHOE 000pyI0BaHUE [T Ipe3eHTaui (mpoekTop | mrt., 3kpaH 1 mwrT.) ;

- JJabopatopHusIii cten "KoMIIOHEHTHI BOIOKOHHO-ONITHYECKON JIMHUH CBSI3H'";

- JlaboparopHsIii cTeH "BOIOKOHHO-ONTHYECKAsT TUHUS CBSI3U";

- JJabopartopHsIii KoMITIeKC ""BOJIOKOHHO-ONTHYECKUE CUCTEMBI TIEPEIadrl TaHHBIX C BPEMEHHBIM H
BOJIHOBBIM YINIOTHEHHEM KaHaJIOB'";

- JJabopatopHsIii cTeH "BonoKOHHO-ONTHYECKast CBSI3b';

- TurmoBoi KOMIIEKT y4eOHOro 000pyaoBaHus "MOHTaX M SKCIUTyaTalus BOJIOKOHHO-ONTUYECKUX
CTPYKTYPUPOBAHHBIX KAOCIbHBIX CHCTEM";

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.
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[TporpamMHOe obecrieueHue:

— Adobe Reader

— Microsoft Office 2007

— Mozilla Firefox

— Mozilla Thunderbird

— PDFCreator

— PTC Mathcad 15

— Scilab

— Kommnbrotreprnast maboparopHast pabora VccienoBaHue ONTHYECKHX JAEMYJIBTHILICKCOPOB Ha
OCHOBE MHTep(epeHUNOHHBIX GUIbTPOB U GuibTpoB Padpu-Ileppo

13.1.3. MaTepua/ibHO-TeXHHYECKOE M IIPOrPaMMHoOe odecredyeHne J1JIs J1adopaTopHbIX padoT

YueOHo-BhruncnuTenpHas jgadoparopus um. E.C. KoBanenko «JlaGopaTopusi BOJOKOHHO-ONITHYE-
CKMX JIMHUH CBSA3U U U3MEPEHUN»

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHHS 3aHATHI MPAKTUYECKOTo TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
yueOHasi ayTUTOpHsI JAJIsl TPOBEACHHUSI 3aHATHII CEMUHAPCKOTO TUIIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUsl (BBIMOJIHEHUSI KYPCOBBIX padoT), MOMEIEHUE IS IPOBEACHUS TPYINOBBIX U WHIUBUIYAIbHBIX
KOHCYNbTAllU{, TOMEIIEHNE JJIs TPOBECHHS TEKYIIETO KOHTPOJIS M POMEKYTOUHOM aTTeCcTallluu

634034, Tomckast obnacts, . Tomck, Bepimnuna ynuna, 1. 47, 3336 ayn.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- KommnibrotepHsie paboune cranumy (8 mr.);

- 'enepaTop ONTHYECKUX U ANEKTPHUECCKUX UMITYJIHCOB KOMOMHUpoBaHHBI OI'5-87 (3 mmT.);

- BartmeTp nornomaemoit moutHoctu ontuyeckuii OM3-65 (4 mr.);

- BarrmeTp nornomaemMoit momHocT ontudyeckuit OM3-66 (1 mT.);

- 'enepatop umnynscos I'5-54 (1 mrt.);

- Ocummnorpag C1-75 (2 mrT.);

- Octmnorpag C1-73 (1 wrT.);

- U3smeputens kodddunrerTa ommodok 832 (1 mr.);

- 'enepatop curnanos ontuyeckuit OI'4-162 (1 mrt.);

- I'enepatop BeicokouacToTHbI CIITT'4-102 (1 mT.);

- @ITY (1 wt.);

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

- Kommuiexr ainsa cBapku ontuyeckoro BosiokHa KCC-121 (1 mT.);

- bnox naukarun OMK3 (2 miT.);

- Uctrounuk noctossHHoro Toka b5-21 (1 mr.);

- McTouHMK TuTaHus MOCTOSTHHOTO ToKa b5-45 (1 miT.);

- PepnexromeTp ontrueckux norpemuocteir OFT-12 (2 mit.);

- lemoHCcTpanioHHoe 000pyIoBaHue ISl Mpe3eHTanui (mpoektop 1 mt., skpan 1 mrT.) ;

- JJabopatopHusiii cren "KoMIOHEHTHl BOIOKOHHO-ONITHYECKON JIMHUU CBSI3H'";

- JJabopatopHsIii cTeH "BonoOKOHHO-ONTHYECKAst IUHUS CBSI3U";

- JIaGopatopHbIii KOMILIEKC "BOTOKOHHO-ONTHYECKHE CUCTEMBI ITEPeJaur JAaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIJIOTHEHHEM KaHAJIOB'";

- JJabopatopHuslii cren "BonokoHHO-ONTHYECKask CBSI3b';

- TunoBo# KOMIUIEKT yueOHOTo 000pynoBaHus "MOHTaX U HKCIUTyaTalys BOJIOKOHHO-ONTHYECKHX
CTPYKTYpUPOBAaHHBIX KaOEIbHBIX CHCTEM "

- KommiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmMHoOe obecrnieueHue:

— Microsoft Office 2007

— PTC Mathcad 15

— KowmmrbrotepHas nabGopatopnas paborta lccrnenoBanue ONTUYECKHUX AEMYIBTUILIEKCOPOB Ha
OCHOBE HHTEp(EepeHINOHHBIX QUIBTPOB U PuiIbTpoB Padpu-Ileppo
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— Komnbrorepnas naboparopHast pabora VcciemoBaHue ONTHYECKHX JAEMYJbTHILICKCOPOB Ha
OCHOBE HaJIOXKEHHBIX TOJIOTPaMM B ()OTOMIOTMMEPHBIOM MaTepuae

— Kommrbrotrepnas naboparopHas padora VccrnenoBanue onTHUECKOro MyJbTHILIEKCOpa Ha OCHO-
BE MacCcHBa IJIAaHAPHBIX BOJIHOBOJIOB

— Kommbrotepnas naboparopHas pabora KommbiorepHoe ucciieioBaHuE MHOTOBOJHOBBIX 3pOue-
BBIX BOJIOKOHHO-ONTHYECKHUX YCUITUTENEH

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexkr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000pymOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMM BO3MOXXKHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIErO U CIEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOMIILHON CUCTEMBI MPEIOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs C HapylmIeHHeM Ciyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM Cllaif/la Ha 3KpaHe) MpU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUUECKHUE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUE PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBI€ 3a7aHUA
[TpenBapurensubiil ycunutesns B BOCII ucnons3yercs 1. . .
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YCHUJICHUS CUTHAJa Mepes IPUEMOM CUTHazia

YCUJIEHHS CUTHAJIA [TepeJ] epeaadei CUrHasa

YCUJICHUS CUTHAJIa Mepe nepejadyeii ¥ IpueMoM CUTrHaja
B [IPOMEKYTOYHOM TOUKE JIMHUU CBSA3U

Yeunurens no MouHoctd B BOCII ucnonb3yercs aiid. .. yCWIEHUs CUTHAJIa epe1 MPUeMOM
YCUJICHUS CUTHAJIA [Iepe] repegade

YCUJIEHUS CUTHAJa Mepej nepeaadeii u npueMom

B [IPOMEKYTOYHOU TOUYKE JIMHUU CBA3U

JIuneinbiit ycunurens B BOCII ucnonb3yercs nns. ..
YCUJIEHHS CUTHAJIa NIepesi IPUEMOM

YCUJIEHUS CUTHAJa Mepes nepeaadeii

YCUJIEHHs CUTHAJIa Iiepesl nepeadeii 1 mpueMoM

B IIPOMEXKYTOYHON TOUKE JIUHUU CBSI3U

K nonynpoBoIHUKOBBIM YCUIIUTENSAM OTHOCSITCSL. ..
Pe3onaHcHbBIE ycunurenu

Yeunurenu Oeryiei BOIHbBI

Pe3onaHCHBIE YCUIUTENU U YCUIIUTENH OEryIiel BOIHBI

Bce YCUIIATCIIN, UMCIOIIHUEC B CBOCM COCTABC MOJYIIPOBOAHUK

DFA- ycunutenu oCHOBaHBI Ha. ..

smenone MalikenbcoHa

ONTUYECKOM BOJIOKHE C IPUMECHIO PEIKO3EMENIBHBIX METAIJIOB
pesonatope Padpu-Ilepo

Ha TU(PAKIUOHHBIX CTPYKTYpax

MonoBoe ymnotnenue kaHainoB (MDM) ocHoBaHo Ha...

pa3zeneHuy MHPOPMAIMOHHBIX KaHAJIOB MO ONTHYECKUM MoJaM, pacrnpocTpansomumcsi B OB
MOJ1 Pa3HbIMU yTJIAMU

nepegade HHPOpPMAaIMK Ha Pa3HBIX JTMHAX BOJIH

nepegade HHPOPMAIMH PA3THIHBIX HHPOPMAIIMOHHBIX TTIOTOKOB B Pa3HbIE IPOMEXKYTKH BPEMEHH

nepegade HHPOpPMALUU € Pa3INYHBIX MH(POPMALIMOHHBIX MTOTOKOB B pa3Hbix OB

BonnoBoe ymiornenue kanasioB (WDM) ocHoBaHO Ha. ..

paszeneHnu MH(OPMAIIMOHHBIX KaHAJIOB 10 ONTHYECKUM MoOjaM, pacrnpocrtpassiomumcs B OB
I0J] Pa3HBIMU YTJIaMHU

nepenavye MHGOPMAIMK HA PAa3HBIX JUTMHAX BOJIH

nepenave NHGOPMAIH Pa3InIHBIX HHPOPMAITMOHHBIX TOTOKOB B pa3HbIE TIPOMEKYTKH BPEMEHH

nepenavye MHPOPMAINH C Pa3TMUHBIX HH(OPMAIIMOHHBIX TOTOKOB B pa3Hbix OB

EDFA ycunutenu, B 60JbIIMHCTBE CBOEM, pabOTAIOT HA JUIMHE BOJIHBI HAKAUKH, PAaBHOM. ..
1480 u 980 Hm

1480 um

980 HM

456 n 1480 um

B EDFA ycunurensix UCIOJIB3YIOT. . .
HpSAMYIO HaKa4yKy

00paTHYIO HAKayKy

PSMYIO U 0OpaTHYIO HaKauKH
OOKOBYIO HAKauKy

CornacosaHa Ha noprane Ne 39178 14



Crabunmsanus ko3¢ ¢unrenta ycwieHus B EDFA Moxer ObITb. ..
ONTUYECKOMU, IIEKTPUIECKON U COBMEIIEHHOM

ONTUYECKOW U JIEKTPUUECKOMN

ONTUYECKOU

ANEKTPUUYECKON U COBMELIEHHOM

AmnmapatHast GyHKIUS QUIBTpa Ha OCHOBE pe3oHaTopa Pabpu-Ilepo
HE NepuoandecKas

NepuoYECcKast

MOBTOpsIETCA 2 pa3a

nosropsiercs 4 paza

JleMyIbTUIUIEKCUPOBAaHKE C TIPUMEHEHUEM HHTEePHEPEHIIMOHHBIX (PHIBTPOB OCHOBAHO HA...
nudpakauu bparra

mudpakuu Pamana-Hata

nudpakmun Opaynrodepa

MOTJIONIEHUH CUTHAJA

JleMynbTUIUIEKCOPBI Ha TONOrpaguuecKuX pereTkax OCHOBAHBI Ha ...
IIPOCTPAHCTBEHHOM Pa3JCJICHNN KaHAJIOB

BPEMEHHOM pa3/IeIICHUN KAaHAJIOB

MOJIOBOM pa3JIeICHUH KaHAJIOB

IIPOCTPAHCTBEHHO-BPEMEHHOM PA3CIICHUH KaHAJIOB

Koappumment nepenaun Mexay AByMsl HOPTaMU ITOKA3bIBAET. ..
oTtHomeHue 3GHEeKTUBHBIX Momaaei Asyx OB

BPEMEHHYIO CBSI3b ATUX KaHAJIOB

9acTh MEPeaHHON MOIITHOCTH MEXYy STHMH ITOPTAMHU
KOJIMYECTBO MepeaHHON nHpopManuu

Koa¢pumment ycuneHnus mokaspiBaer. ..

MaKCHMAaJIbHYIO MOIITHOCTD Ha BBIXOJIE YCUIIUTENS
MOIITHOCTh Ha BBIXO/I€ YCUIIUTEIIS

OTHOIIICHHE CUT'HAJ-IIIyMa Ha BXOZE M BBIXOJE YCHUIIUTEIS
OTHOIIICHHE MOIIHOCTEH Ha BXOZE U BBIXOJE YCHIUTEIS

[lepexonHast momMexa MOKa3bIBaeT. ..

BJIMSIHUE HA - KaHAJI COCETHIX KaHaJIOB
BJIMSIHUE HA - KaHaJI BCEX OCTaJbHBIX KaHAJIOB
BIIUSIHUE Ha -1 KaHan j+1 kaHama

BJIMSIHUE HA -1 KaHal j-1 kaHanma

Bnocumeie NOTCPHU IMMOKA3BIBAIOT. ..

MAaKCHUMAJIbHYI0 MOIITHOCTH Ha BBIXOAC IMMACCUBHOI'O 3JICMCHTA

MOIIHOCTDH Ha BBIXOAC IMTAaCCHUBHOI'O JJICMCHTA

OTHOIICHUE CUTHAJI-IIYM Ha BBIXOAC IMMACCUBHOI'O 2JICMCHTA

YMCHBIICHUC OINTHUYECKOM MOIITHOCTHU MCKAY BXOJHBIM W BBIXOAHBLIM IMOPTaMU MMACCHUBHOTO 3JIC-
MCHTa

KananbHbIH HHTEPBAT MPEACTABISET COOOIA. ..

HHTCPBAI MCIKAY LCHTPAJIbHBIMU JJIMHAMHU BOJIH COCCAHUX KaHAJIOB

MHTEPBaJ MKy LEHTPATbHBIMU JUITMHAMHU BOJIH BCEX KaHAJIOB

HHTCPBAI MCIKAY LICHTPAJIbHBIMU JJJIMHAMHU BOJIH IICPBOI0 U MOCJICAHCTO KaHAJIOB
MHTEPBaJ MKy LEHTPAIbHBIMU JUTMHAMU BOJIH IEPBOTO U LIEHTPAJIILHOTO KaHAJIOB
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ITosmoca nmpomyckaHus KaHana — 370 ...

UHTEPBAJI 4acTOT, B KOTOPOM 3HA4CHHE aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTUKU aHAJIOrOBOIO
MEPENAIOIIETO ONTOIEKTPOHHOIO MOAYJIS PaBHO MTOJIOBUHE €r0 MaKCUMAJIbHOIO 3HAYCHUS

UHTEPBAJI 4acCTOT, B KOTOPOM 3HA4CHHE aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTUKU aHAJIOrOBOIO
MEPENAIOIIETO ONTO3IEKTPOHHOIO MOLY/ISl MEHBIIE WA PABHO IIOJOBUHE €0 MAKCUMAaJIbHOI'O 3HAYECHUS

UHTEPBAJI 4acTOT, B KOTOPOM 3HA4YCHHE aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTUKU aHAJIOrOBOIO
HEPEAAOLIET0 ONTOIEKTPOHHOTO MOAYJIS OOJIbILE MIIM PAaBHO MOJOBUHE €M0 MAKCUMAJIBHOTO 3HAUCHUS

UHTEPBAJI 4acTOT, B KOTOPOM 3HA4CHHME aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTHUKU aHAJIOrOBOIO
MEPENAIOIIETO ONTOIEKTPOHHOIO MOAYJISl MEHBIIIE MIOJOBUHBI €M0 MAKCUMAJIBHOIO 3HAYCHUS

PaMaHOBCKUI yCWIINTENb BBIIOJIHAETCS B BUIE
BOJIOKOHHOT'O YCTPOMCTBA

MHTETPaJIbHOIO YCTPOMCTBA

CUCTEMBI TU(PPAKIIMOHHBIX CTPYKTYP

cUCTEMBI (ha30BBIX PEIIETOK

14.1.2. Bonipochl i NOATOTOBKH K MPAKTHYECKHM 3aHATHIM, CEMUHAPaM
Pacyer mapameTpoB U XapaKTEPUCTHK ONTUYECKUX MYIBTUIUIEKCOPOB Ha OCHOBE (punmbTpoB PDa-
opu-Ileppo

14.1.3. TeMbl KOHTPOJILHBIX PadOT
1, Pacyer XapakTepUCTHK ONTHYECKUX MYJIBTHIJICKCOPOB Ha OCHOBE HHTEP(EpEHIIMOHHBIX

buIBTPOB

14.1.4. Bonpocs! 1uddepeHuupoBaHHoro 3auera

1.. Ucropus pazsutus MHOroBoiaHoBbix BOCII u yctpoiicTB BomHOBOro ymioTHeHus WDM
MupoBoii ypOBEHb pa3BUTHSI ONTHYECKON CBSI3U ¢ UCIONIb30BaHMEM WDM.

2. Metonpl yminoTHEHHUsI MHQOPMAIIMOHHBIX MTOTOKOB - MeTos BpeMeHHOro yrutoTHeHust (TDM).
O065acTH UCTIONIb-30BaHUS, IEPCIEKTUBBI

3. Meroap! ymiaoTHEeHUs MH(POPMALMOHHBIX MOTOKOB -.MomoBoe yriotHeHue (MDM). Obnactu
WCITOJIb30BaHUS, IEPCIIEKTUBBI

4. Metozpl yIIIOTHEHHSI HHPOPMAITMOHHBIX MMOTOKOB - MHOTOBOJTHOBOE YIJIOTHEHHE ONTHYECKUX
Hecymux (WDM). O6nacTi BCTIOIB30BaHUS, TIEPCTIEKTUBBI

5. Crangaptel MexayHapOAHOTO TEIEKOMMYHUKAMOHHOTO coto3a ITU Ha npumeHeHne TeXHOI0-
ruii u oOopyno-BaHus, MexnyHaponHo snekrporexHuuecko komuccus IEC mist obopynoBaHus
SDH/SONET onrtuueckux 1udpoBbIX cucteM nepenadd. YacToTHbli miaH, crangaptu3oBanHbiid [TU-T.

6. Pexomengaruu ITU-T G.mcs Ha onTudeckue nHTEpHEUCH y1si MHOTOKaHATBHBIX cucteM u [EC
6129x 17151 ON-TUYECKUX BOJOKOH, TACCUBHBIX U aKTMBHBIX KOMIIOHEHT 00opynoBanus WDM.

7. O61mas cTpyKTypa U mapaMeTpbl ONTHUYECKUX CUCTEM BOJHOBOTO yroTHeHus. Kpurepuu obec-
neyeHus TpeOy-eMbIX XapakTepucTiK OleHKa SHePreTHYeCcKoro 0romKera

8. OOmue mpUHLHKIIBI MOCTPOCHHUS, OMHMCcaHue U cTpykTypa uupposix WDM cuctem. OOmiee
onucanue u napa-metpsl DWDM, HDWDM cucrem. Onpenenenne 3amnaca no MOIIHOCTH.

9. XapakTepUCTUKH MEPENAOIIMX KOMIIOHEHT CUCTEM BOJIHOBOTO YIIJIOTHEHMSI — BBIXOJIHASI MOIII-
HOCTb, CTa0MIIb-HOCTh LIEHTPAIbHOM YacTOThI, CIEKTP M OOKOBBIE JIEMIECTKHU U3TYUESHHUS

10. XapakTeprCTUKN KOMIIOHEHT CUCTEM BOJIHOBOT'O YIUIOTHEHHS . llepemaTunkum -mMeToasl Moy -
JSILMU — BHYTPEHHAS (TOKOBas) U BHEIIH:s (nHTepdepomeTpsl Maxa-Llennepa, snekTpoonTuyeckas).

11. Metoap! cTaOMIN3alKY UTMHBI BOJIHBI ONTHYECKUX MEPEIaTINKOB — TEMIIepaTypHas, TOKOBas.
Crabunuszatops! JJITUHBI BOJIHBI HA OCHOBE JAMAJIEKTPHUECKUX (PUIBTPOB. BrIpaBHHBaHME CHEKTPaIbHOTO
pacrpeneneHus MOITHOCTH.

12. ITpuHIUMBI UHTETPALMU TEPEeAOIINX ONTUYECKUX MOAyJel — (Jlazep, MOAYISATOP, MOIYIpO-
BOJIHUKOBBIN YCU-JIUTENb.,. (MYJIbTHIIa3ep, MYJIbTUILIEKCOP, YCUIUTEND).

13. IIpuHUUOBI MOCTPOEHUS KOMMYTATOpPOB JUISl YCTPOWCTB ONTHYECKOW KpPOCC-KOMMYTAllUU
OXC. BoyHOBBIE pa3-BETBUTENH.

14. BOJIOKOHHO-ONTHYECKUE -ONTHYECKHE HHTEp(EepeHINOHHbIE (MIBTPHl -OAHOCTOPOHHUE
¢GunbTpsl ( PUIBTPHI KOPOTKUX U JUIMHHBIX JJIMH BOJIH).

CornacoeaHa Ha noprane Ne 39178 16



15. BOJIOKOHHO-ONITHYECKHE -ONTUYECKHE MHTEP(PEPEHIIMOHHbIE (UIBTPBI - U30UpaTeNbHbIE pe-
KEKTOPHBIE U TMOJIO-COBBIE (DUIBTPHI, , XaPAKTEPUCTUKU (PUKCHPOBAHHOTO ONTHYECKOro (huiabTpa Komma-
Hun DiCon

16. BosokoHHO-ONITHYECKUE -ONTHYECKHUE (GUIBTPHI HA OCHOBE AU(PPAKIIMOHHBIX PEHIeTOK. THIo-
BbI€ TTapaMETPbI

17. Ileproguueckast BoaHoBoAHAas pemetka AWG, [Tpunuun neiicteust AWG u mapameTpsl

18. @uIBTPHI ¢ peryImpyeMoil oI0Coi MPOIyCKaHus, HacTpauBaeMble (PUIBTPBI ¢ UHTEP(hEpeH -
[IMOHHBIM TOKPBI-TUEM. U OCHOBHBIE XapaKTEPUCTUKH MEPECTPAuBAEMOro ONTUYECKOro (uiIbTpa KomIa-
Hun DiCon

19. Akycroontuueckue GUIbTPHI, a Takxe pesoHatopbl ®adpu-Ilepo kak BonokoHHO-onTHYECKHE
-ONTUYECKUE (PUITBTPHI.

20. WDM BonokoHHO-onTHYeCKHe HHTEP(PEPEHIIMOHHbBIE (DUITBTPHI - PeaJU3aIis IS MHOTO-BXO-
JIOBBIX CEJICKTOPOB HA OCHOBE TPEXIOJIIOCHOTO AETUTENs (HEMOINIOMAIOIIEro HHTep(PEpEeHIIHOHHOTO
$uprpa),

21. Ontnueckue ycuwurenu aiasi WDM cucteM — 0c00eHHOCTH TOCTPOCHHS U XapaKTEPUCTHK.

22. OnTuyecKue yCUINTETU Ha BOJIOKHE, UCTIOIL3YIONINE OPHITIO9HOBCKOE paccessiuue. CTUMYIH -
pPO—BaHHOE OPMII-TI0OIHOBCKOE PacCessHUE - HeMUHEHHBIN AP PeKT. XapaKTepUCTHKU

23. OnTUYecKre YCWIMTENIN Ha BOJIOKHE, UCIOJIB3YIOIINE PAMAaHOBCKOE PacCesHUE. MEePEXOTHbIE
MOMEXHU MEXy YCUIMBAEMbIMU KaHaJIaMu

24. TTonynpOBOAHUKOBBIE JIA3€PHBIC YCUIUTEIN — MPUHIUIT JACHUCTBUS, XapaKTEPUCTUKH, . UHTE-
rpauus HIJIY ¢ npyrumMu onTH4eCKUMH yCTPOUCTBAMMU.

25. Yeunurenu Ha nipumecHoM BojiokHe OOmue ceenenuss 060 EDFA Knaccudukamus EDFA o
croco0am npuMe-HeHHS

26. Ilpunuun npeiictBust EDFA Texuuueckue mapamerpsl u xapakrtepuctuku EDFA OcHoBHBIE
cTpykrypHbie cxembl EDFA.

27. Marematndeckas Mozesib MHOTOBOJIHOBOro EDFA OcHOBHbIE XapaKTEpUCTUKH YCHIIMTENCH
EDFA npousBoautenss THORLABS (Anonus, 2002)

28. PaznoBugnoctu ycwmreneir EDFA Yeunurenn EDFA Ha kpemHHEBOM ocHOBE , M Ha (Top-
LMPKOHATHOM OCHOBE. CpaBHUTEIbHAS XapAKTEPUCTHUKA.

29. Tunoseie xapakrepuctukn EDFA Ycunenrne BOJTOKOHHO-ONTUYECKOTO YCHIIMTENS. YCUIICHHE
cmaboro curHana HaceleHHOe ycuiieHne 3aBUCUMOCTD YCHIICHHS OT mofisipu3anuy CrieKTpaibHbBIN Mpo-
BaJl yCUJICHHUS.

30. Tunossie xapakrepuctiku EDFA HepaBHoMepHOCTB M cniaj ycuwieHus PacimpeHnue nonocsl
4acTOT ycuiuTenen -ucnonb3oBanuu EDFA ycunureneli ¢ ontudeckumu GUIbTpaMH, BHIPABHUBAIOIITUMHU
YCUJICHHUE;

31. CpaBHuUTENbHAS XapaKTEPUCTUKA ONTHYECKUX JAEMYJbTUIJIEKCOPOB HA OCHOBE HMHTEp(epeH-
UOHHBIX (punbTpoB, punsTpoB Padpu-Ileppo,

32. TlpuHuOMnm ACHCTBUSA ONTHYECKUX JEMYJIBTHIUIEKCOPOB HAa OCHOBE HHTEP(HEPEHIIMOHHBIX
¢bunpTpoB OCHOBHBIC TTAPAMETPHI U XaPAKTEPUCTUKHU.

33. IlpuHIun OEHCTBUSI ONTHYECKUX JAEMYJIBTUILIEKCOPOB Ha ocHoBe ¢GuinbTpoB dadpu-Ileppo
OCHOBHbIE Tapa-METPhI U XapaKTEPUCTUKU

34. IlpuHIMT ASUCTBUS ONTHYECKUX JEMYJIBTUIIIIEKCOPOB Ha OCHOBE AU(PPAKIIMOHHBIX PEIICTOK.
OcCHOBHbIE Tapa-METPbI U XapaKTEPUCTUKHU.

35. OnTrdeckre MyJabTUILIEKCOPHI C TOOABICHHEM U OTBOAOM KaHasioB. KoHdurypanus u xapak-
TEHUCTUKHU BOJIHO-BOJIHOTO MHOTOKAHAJIBHOTO ONTUYECKOTO MYJIbTUILIIEKCOPA

36. UnTterpamus ontuyeckux yctpoicTs. [lepcnekTuBbl ucnonb3oBanuss BCM/Jl Ha okOHEUHBIX
cranuusax BOJIC, cBs-3aHHBIE ¢ BOBMOXKHOCTSIMU UX UHTETPALIMU C ICTOYHUKAMU U3Ty4YEHHUS,

37. IlpuHUMIMATIbHAS. CXEMa U OCHOBHBIC XapaKTEPUCTUKH BOJTHOBOJHOW ONTHYECKOW CHUCTEMBI
CHEKTPAILHOTO MYJIBTHILIEKCHPOBAHUS/ IEMYIBTUTUICKCUPOBAHNSI HA OCHOBE aHAJIM3aTopa CIEKTpa THUIIA
suiesioHa MalikenbcoHa

38. IlpuHuMnuaibHasi cXeMa U OCHOBHBIE XapaKTEPUCTUKU BOJHOBOJHOM ONTHUYECKON CHUCTEMBI
CHEKTPAJIbHOTO MYJIBTHILIEKCUPOBAHUS/EMYIbTUIUIEKCHPOBAHNS Ha OCHOBE MaTpPHUILbl C(a3upOBaHHBIX
BOJIHOBOJIOB (hazap).

39. OcoOEHHOCTH TECTUPOBAHUS CUCTEM CO CTIIEKTPATbHBIM YIIJIOTHEHHEM. OCHOBHBIC TTapaMeTPhl
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CUTHAJIOB M KOMITOHEHTOB. TpeOoBaHUs K U3MEPHUTEITLHOMY 000PYIOBAHUIO

14.1.5. Tembl 1a00paTOpHBIX padoT
HccnenoBanue nmapaMeTpoB U XapaKTEPUCTUK JMHEWHOIO MHOTOBOJHOBOI'O BOJIOKOHHO-ONTHYE-
CKOI'0 YCHUJIUTEIIS
HccnenoBanue ONTHYECKOr0 MYJIbTUIUIEKCOPA HA OCHOBE MAacCHBA IUIAHAPHBIX BOJIHOBOZOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C HapymeHusMu
cryxa

C mapymenusasmu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHOUBUYaJIbHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMeHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMH UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOy4alOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOH (hOpMe C yBEITHYCHHBIM MIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTCHTOM 3a/IaHUS BCIYX;

- MPEOCTaBJICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuiiaM ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIWAAM YBEIMYHMBACTCS BpPEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00y9aroIuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHUS PE3YNIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3JI0PO-
Bbsl M1 MHBAIMJOB M0 JUCLUHUIUIMHE MPeIyCMaTPUBAET MpeAoCcTaBiIeHue nHpopmanuu B Gopmax, aJaarnTH -
POBAHHBIX K OTPAaHUYCHHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B ()OpMe ITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIMYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HEOOXOAMMOCTH IS JII] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI M MHBAJIUJIOB MPOIIC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yYCHHUSI MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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