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
MHoOroBo/IHOBBIE ONITHYECKHE CHCTEMBI CBSI3H

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

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 4

CemecTtp: 8

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 8 cemectp Bcero Enununner
1 Jlexnuu 24 24 JacoB
2 JlaGoparopHbie pabOThI 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATUH 42 42 4acoB
4 CamocrosTenpHas paboTa 66 66 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

Ox3ameH: 8 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 OT « 26 » 4 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 PT®

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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K. 1O. IlonoBa

C. H. llapanroBuy

A. 1O. ITonkos

A. E. Mannens



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
U3y4eHUe MMPUHIIMIIOB MOCTPOCHHUS, OPraHU3allMi U KOMIIOHEHTON 0a3bl MHOTOBOJIHOBBIX OITHYE-
CKHX CHCTEMA CBSI3U, O3HAKOMJIIEHUE C UX TEXHUYECKUMU XapaKTEPUCTUKAMH U NIEPCIEKTUBaMU Pa3BUTHUSA
000pyI0BaHUS ONTUYECKUX LIUPPOBBIX CUCTEM CBS3H.

1.2. 3amaum AMCHUIIIMHBI
—  HW3y4YEHHE MPHUHIIUIIOB IMOCTPOCHHUS BOJOKOHHO-ONTHYECKUX CHCTEM CBS3H CO CIEKTPAIbHBIM
VIUIOTHCHHUEM;
—  u3y4YeHHe PU3NYCCKUX OCHOB (PYHKIIMOHMPOBAHMS AKTUBHBIX U IMACCUBHBIX KOMIIOHEHT 000-
PYZIOBaHUSI MHOTOBOJIHOBBIX ONITUYECKUX CHCTEMA CBSI3H ;
— W3yYCHHE XapaKTePUCTHK W CTaHIApTOB MACCHBHBIX (MYJIBTHUILUIEKCOPOB, IEMYIBTUILICKCO-
POB) ¥ aKTUBHBIX (ONITUYECKHUX YCHIIUTEICH, UCTOUHUKOB H3JTyUYCHUS ) KOMIIOHECHT

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunuaa «MHOTOBOTHOBBIE onTrueckue cuctembl cBsizn» (b1.B.JIB.6.1) otHOCHTCS K OJIOKY
1 (BapuaTuBHAs 4acTh).

[TpenmiecTByOUMMHI AUCUUIUIMHAMHU, (DOPMUPYIOLIMMHU HayalbHbIE 3HAHUS, ABISAOTCA: OnTuye-
CKHe Hampasisomue cpeisl, Ontuueckue HU(pOBbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMbI, OMNTO3JeK-
TPOHHBIE U KBAHTOBBIE MPUOOPHI U yCTpoicTBa, OCHOBHI (hr3nuecKoil U KBaHTOBOW onTuku, [Ipoexrupo-
BaHUE, CTPOUTEILCTBO U IKCILTyaTalUsl BOJIOKOHHO-ONTUYECKUX JINHUH CBS3H.

[TocnenyromumMu TUCHUIUIMHAMY SABJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOATOTOBKY K ITPOLEAYPE 3aIUUThl U IPOLEAYPY 3AILUTHI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-8 ymeHnueMm coOupare U aHaJIM3UPOBaTh HMHpOpMAIMIO sl (GOPMUPOBAHUS HCXOIAHBIX
JAHHBIX JIJIS1 TPOEKTUPOBAHUS CPEACTB U CETEH CBS3U U MX DJIEMEHTOB;

— TIK-9 ymeHuneM npoBOAUTH pacyueThl MO MPOEKTY CEeTel, COOPYKEHUH U CPeACTB HH(POKOMMY -
HUKaIlMi B COOTBETCTBUU C TEXHMUYECKHUM 33JaHHEM C HCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METO/OB, MIPH-
€MOB M CPEJICTB aBTOMATHU3aLMK NPOEKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBA€MbIX OPUTMHAIIBHBIX
porpamm;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00yJatOIUNACS TOJIKEH:

—  3HATh NPUHIUIBI U METO/IbI CIIEKTPAIBHOIO YIUIOTHEHUS KaHAJIOB B MHOTOBOJIHOBBIX ONTHYE-
CKUX CH-CTEMa CBSA3M; OCHOBBI OPraHU3aLMU U MapaMeTpbl MHOIOBOJIHOBBIX ONTUYECKHUX CUCTEMA CBS3HU;
CTaHJAPTHl HA CUCTEMBI, 000pPYIOBaHNE M KOMIIOHEHTHI BOJTHOBOTO YIUIOTHEHUS

— YMeThb BbIOMpaTh CXEMOTEXHMUYECKYIO PEATU3al[MI0 MHOTOBOJIHOBBIX ONTHUYECKHUX CHUCTEM M
CeTell CBA-3U; BBINOJIHATH PACUETHI, CBA3aHHBIE C OINpPENEICHUEM [1apaMETPOB aKTUBHOI'O M IACCUBHOIO
000-pyZIOBaHUS ; NOJIb30BATHCS CIPABOYHBIMU JaHHBIMHU (DUPM-TIPOU3BOANUTENIEH aKTUBHOI'O U TACCUBHO-
ro 000-pya0BaHMS IPU MPOSKTUPOBAHNH MHOTOBOJTHOBBIX ONTHYECKUX CUCTEM U CETEH CBSI3H;

—  BJAJIeTh METOAaMH OLICHKH XapaKTEPUCTHK OCHOBHBIX ()YHKIIMOHAJIBHBIX Y3JI0B (ONTHYECKUX
MYJIBTH-IUIEKCOPOB U YCWJINTENIEH) , a TakKe MMETh MPEICTaBIEHUE O METOAaX KOMIIBIOTEPHOW OINTH-
MU3aLMU TaKUX YCTPOMCTB; HABBIKAMU pacueTa, IPOEKTUPOBAHUS U KOMIIBIOTEPHOTO MOAEIUPOBAHUS OIl-
TUYECKUX MYJbTH-IIJIEKCOPOB M YCUJIUTENICH HaBbIKAMHU YTEHUS U HU300pakeHUs (PYHKLHMOHAJIBHBIX U
CTPYKTYPHBIX CXEM MHOI'OBOJHOBBIX ONTHUYECKHUX CHCTEM CBSI3M Ha OCHOBE COBPEMEHHOM 3JIEMEHTHOMN

0askbl.
4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO0m1as TpyI0eMKOCTh AUCIUIUTHHBI cOCTaBIsAeT 4.0 3aU€THBIX €MHUIIBI M MIPEJCTaBICHA B TA0JIN -

e 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

8 cemecTp

AynuTopHble 3aHATUSA (BCETO) 42 42
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Jlexknnn 24 24
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 66 66
[TonroroBka Kk KOHTPOJILHBIM paboTam 12 12
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 24 24
[TpopaboTka JICKIIMOHHOTO MaTepHraia 30 30
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

s ]
= = 2 g 2 E
op o o o O 3 =
: < e | 83 2 £
Ha3Banus pa3nenoB TUCIUTIITHHBI i o o o © & =
= © = 0 = E
=] < o 9 3 (23
8 cemecTp
1 Brenenue. Knaccuduxarusi MHOTOBOJTHO- 2 0 4 6 TIK-8, I1K-9
BBIX ONTUYECKUX CUCTEM CBA3U
2 Metonpl yIIOTHEHHST HHPOPMAITHOHHBIX 6 5 20 31 [K-8, I[TIK-9
ITOTOKOB
3 OO0m1ast CTpyKTypa U mapamMeTpbl MHOTOBOJI- 6 8 18 32 [TK-8, TIK-9
HOBBIX ONITHYCCKUX CUCTEM CBSI3H
4 CraHgapThl Ha CUCTEMBI, 000OPYJIOBAHHE U 4 5 16 25 [1K-8, TIK-9
KOMIIOHEHTBI BOJIHOBOTO YIUIOTHEHUS
5 XapakTepucTUKN KOMIIOHEHT ONTHYECKUX 4 0 4 8 [1K-8, ITIK-9
CHUCTEM BOJIHOBOT'O YIUIOTHEHUS
6 YcrpoiictBa 1 koMmoHEeHTI WDM, 2 0 4 6 IIK-8, I1K-9
DWDM, CWDM onTuuecKux CUCTEM CBSI3U
Hroro 3a cemectp 24 18 66 108
Hroro 24 18 66 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUSIM) IPUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
2 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIIMHBI IO JICKIHSIM 5 ) &5
o) E
= 2 =
a o 2
~ S/

8 cemecTp
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1 BBexenue.
Knaccudukarus
MHOTOBOJTHOBBIX
OIITHYECKUX CHCTEM
CBSI3H

IIpenmer u 3anaum kypca. Mcropust pa3BUTHS MHOTO-
BostHOBBIX BOCII. Knaccugukaiys MHOTOBOTHOBBIX
ONTUYECKHUX CUCTEM CBA3U. MHUPOBOIl ypOBEHb Pa3BH
TUSL ONTUYECKOU CBS3HU ¢ UcIoyb3oBanueM WDM

Htoro

ITK-8, TIK-

2 MeTo/bl YIITOTHEHHUS
MH(OPMAITMOHHBIX
TMOTOKOB

Merto1 BpEMEHHOTO YIIJIOTHEHMSI. MeTOo1 4aCTOTHOTO
YIUIOTHEHUU. MOZI0BO€E YIUIOTHEHHE. YIUIOTHEHHE 10
noJisipu3aui. MHOrOBOJIHOBOE YIIJIOTHEHHE ONTUYE-
CKUX Hecymux. ONTHYECKOE BPEMEHHOE YIUIOTHEHHE.
MeTto/1pl YIIIOTHEHHSI KaHAJIOB 110 noyisipHOCTH Cpas-
HUTEJbHAsI XapaKTepUCTHUKA, 00JIaCTH UCTIOJIb-30Ba-
HUS, IEPCIEKTUBBI

Hroro

TIK-8, TIK-

3 Obmas cTpykTypa u
napaMeTpbl
MHOTOBOJTHOBBIX
ONTUYECKUX CHCTEM
CBSI3U

OO01re NpUHIUIBI TOCTPOSHUS, ONTMCAHUE U CTPYK-
Typa mudpoBeix WDM cuctem. O61miee onrcanue u
napameTpsl CWDM, DWDM, HDWDM cucrem.
Kputepun obecrieueHus TpeOyeMbIX XapaKTEPUCTHK.
Omnpenenenue 3amnaca no MomHocTH. OleHKa YHepre-
TUYECKOro Oro/pKeTa

Htoro

ITK-8, TIK-

4 CrannapTsl Ha
CHCTEMBI, 000py/I0BaHHUE
1 KOMITOHEHTHI
BOJIHOBOTO YIIJIOTHEHUS

CrangapTsl Mex1yHapOAHOTO TEJIEKOMMYyHUKALIH-
onHoro coro3a ITU Ha npuMeHeHne TeXHOJIOTUN U
obopymoBanus, MexayHa-pogHOU SIEKTPOTEXHUYE-
ckoit komuccus IEC s o6opynosanust SDH/SONET
ONTUYECKUX IUPPOBBIX CUCTEM Iepenaun. Ya-cTot-
HbIU 11aH, cragaaptu3oBansbiii [TU-T. Pexomenna-
nuu [TU-T G.mcs Ha onTudeckue nHTepHEncH s
MHOTOKaHanbHbIX cucteM U IEC 6129x nns ontuue-
CKHX BOJIOKOH, ITACCHBHBIX U AKTUBHBIX KOMITOHEHT
obopynoBanuss WDM.

TIK-8, TIK-

5 XapakTepucTuku
KOMIIOHEHT ONTHYECKHUX
CHCTEM BOJIHOBOTO
YIJIOTHEHHUS

Hroro

[TepenaTunku — BBIXOIHAS MOIIIHOCTH, CTA0OMIBHOCTh
IEHTPAILHOM YaCTOTHI, CIIEKTP U OOKOBBIE JICTIECTKU
M3ITydeHusi. MeTobl MOy ISIIIAHA — BHYTPEHHSIS U
BHEIIHsS . MeTO/IbI CTaOMIIM3aIMY JTTUHBI BOJTHBL..
OnTHdeckoe BOJIOKHO — XpOMaTH4IeCcKas JUCIICPCHS,
MOJISIPU3AIMOHHAS MOJIOBAsS JUCIICPCHUST; HETMHEHHBIC
3¢ eKTh. MyIBTUTIEKCOPHI U IEMYIBTUTIIIEKCOPHI —
YHCII0 KaHAJIOB, MOJI0CA POITYCKaHHUS, IICHTpaIbHAs
4acTOTa U MEKKaHAIBHBIN HHTEPBAI, 30N U
JabHUE TIEPEXOTHBIE TTOMEXH, HEPAaBHOMEPHOCTh
pacrpeniesieHus oTeph 1Mo KaHaiaM; MOJsIpU3alioH-
HBIC SIBJICHUS. HANPaBICHHOCTh .ONTHYECKHE YCHITH-
TEJIH - CTIEKTPajIbHas 3aBUCUMOCTh U PABHOMEPHOCTh
ko3 duIMeHTa ycuaeHus, Ko3PPUIMESHT YCUICHHS
CJTa0BIX CHUTHAJIOB U TIEPEKPECTHOTO HACKHIIICHUS, BbI-
XOJTHAsi MOIITHOCTh HACHIIIECHHSI, ITYMOBBIC MTapaMeT-

pBL.

Htoro

TIK-8, TTK-

6 YcrpolicTBa u

BonokonHno-ontuueckue GpuibTpbl. OnTHYECKHUE yCH-

TIK-8, TIK-
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KOMIIOHeHTEI WDM,
DWDM, CWDM
ONTHYECKHUX CUCTEM
CBSI3U

mutenu. On-TU4ecKre MyJIbTUIUIEKCOPHI BBOJIA/BBIBO-
J1a KaHaJIOB. YCTPOMCTBA ONITHYECKON KPOCC-KOMMY-
Tanuu. BogHOBBIE pa3BEeTBUTENN. YCTPOHUCTBA
KOMITEH Al Aucriepcu BoaHOBOIHBIE ONTHUECKHE
KOMITOHEHTHI CIIEKTPaIbHOTO

MYJIbTHILICKCUPOBAHUS /1EMYITbTUIIIIEKCUPOBAHHSL. -
MOHUTOPUHT U TECTUPOBAHHE 0OOPYIOBAHUS ONTHYE-
CKHX CHCTEM CBSI3U

Htoro

2

Hroro 3a cemectp

24

5.3. Paznenbl JMCHUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)

U obecneynBaeMbIMH (IOCJIEAYIOUIUMH) TUCHUIIMHAMHA

Pazgensl qUCIUIUIMHBI U MCKJIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMIIIMHEL U MCKIAUCHUIUIMHAPHBIC CBA3U

HawnmenoBanme JUCHUITIINH

No pasaciion HaHHOI;’I AUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HN3Y4YCHHUC 06CCHe‘II/IBaIOIHI/IX H 00ecIieunBaeMbIX JUCHUITIINH

ThI

MPOLIeIype 3alIUThl U TPOLEIYPY 3alIH-

1 2 3 4 5 6
[IpenmecTByromue TUCHUILIMHbI
1 OnTudeckue HaMpaBJIsIFOIINE CPEJIbI +
2 OnTuueckre MuQpoBbIE TEIEKOMMY- n n n
HUKAI[MOHHBIE CHUCTEMBI
3 ONTOANEKTPOHHBIE U KBAHTOBBIE MPH- . .
OOpBI U YCTpOICTBA
4 OcHOBBI (PU3NYECKON M KBAHTOBOM .
OIITUKHU
5 IIpoekTupoBaHue, CTPOUTENHCTBO U
9KCIUTyaTallys BOJIIOKOHHO-ONTHYECKUX +
JIMHUM CBA3U
[Tocnenyromue TUCHUIIITUHBL
1 3amuTa BBITYCKHOW KBaTH(PHUKALIMOH-
HOM paboThl, BKITIOYAs MOJITOTOBKY K
p ’ 1 y + + + + +

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

THU

§ Bunnl 3ansatuit

: .

5 © ©

= ; S P ®DopMbI KOHTPOJIS

2 % o o P p

2 = g Z

<z = @)

[TK-8 + + + KonTponsHas pabora, Jk3aMeH,

Otuer no naboparopHoii paboTe,
Tect
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I1K-9 +

TecT

KonTponsHas pabora, Dk3aMeH,
Otuer no maboparopHoii paboTe,

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
Q = g
o O T
= > 0O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHBIX paboT z 7 & 5
o) S E
= o, =
a o 2
= S
8 cemectp
2 Meronp! ymotHenust | McenenoBanue napameTpoB M XapaKTEPUCTHK MHOTO- 5 [IK-8, IIK-
MH(POPMALIMOHHBIX BOJIHOBOT'O BOJIOKOHHO-OIITHYECKOI'0 YCUJINTEISI MOILI- 9
MTOTOKOB HOCTH
Hroro
3 Obmas cTpyKkTypa u HccnenoBanue napaMeTpoB M XapaKTEPUCTUK OINTH- 4 ITK-8, T1K-
napaMeTpbl YECKMX MYJIBTUIUIEKCOPOB Ha OCHOBE MHTEp(hEpeHITH- 9
MHOTOBOJIHOBBIX OHHBIX (punbTpoB U punsTpoB Dadpu-Ileppo
NTUYECKUX CUCTEM
° cc cuete HccnenoBanne napaMeTpoB U XapaKTEPUCTUK OITH- 4
CBASH YECKHUX JE€MYJIbTUILUIEKCOPOB HA OCHOBE HAJIO)KEHHBIX
rosorpauIecKkux peméTok B (OTOMONMMEPHBIX Ma-
Tepuanax
Hroro 8
4 CranpapTtsl Ha HccenenoBanye ONTUYECKOrO MyJbTUILIIEKCOPA HA 5 IIK-8, TIK-
CUCTEMBI, 000pYy/I0BaHHE |OCHOBE MACCHBA IUIAHAPHBIX BOJIHOBOJIOB 9
1 KOMIIOHEHTBI Hroro 5
BOJIHOBOTO YIIJIOTHEHUS
Hroro 3a cemectp 18

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

He npenycmorpeno PVYII.

9. CamocTrosiTe1bHasi padoTa

Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpYEMble KOMIIETECHIIUU MTPEICTABICHbI B

tabmmue 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIH
o o]
2 z E
2 ==t
v O T
Bunnr camocTosTeInHON & > 0
HasBanus paznenos 57 = @DopMBbI KOHTPOJISA
paboThI 2 s 2
=S 2 2
[y e 2
= S
8 cemectp
1 Beenenue. [IpopaboTka JTeKIIHOHHOTO 4 |IIK-8, TecT, Ok3ameH
Knaccudukarus Marepuaia I1K-9
MHOTOBOJTHOBBIX Hroro 4
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ONTUYECKUX CHCTEM CBS3H
2 Meroap! yIOTHEHUS [IpopaboTka JIEeKIIMOHHOTO 8 |IIK-8, KonrtposnsHnas padora, Ot-
UH()OPMAITHOHHBIX Marepuala I1K-9 4eT 1o JabopaTopHOi pa-
IIOTOKOB O(OPMIEHHE OTIETOR 11O 3 6ote, Tect, DK3amen

nabopaTopHBIM paboTam

[ToaroroBka K KOHTPOJIb- 4

HBIM paboTam

Hroro 20
3 OOmiast cTpykTypa u [IpopaboTka JIEKIIMOHHOTO 6 |IIK-8, Kontponsnas padora, OT-
napaMeTpbl Marepuala I1K-9 4eT 1o JabopaTopHOi pa-
MHOT'OBOJIHOBBIX O(OPMIEHHE OTIETOR 11O 3 6ote, Tect, DK3amen
ONTHYECKUX CHCTEM CBA3M | o DATOPHBIM PAGOTAM

[ToaroroBka K KOHTPOJIb- 4

HBIM paboTam

Hroro 18
4 Crangapthl Ha cuctemsl, | [IpopaboTka JIEKIIMOHHOTO 4 |TIK-8, Kontponsnas padora, OT-
obopynoBaHue u Marepuala I1K-9 4eT 1o JabopaTopHOi pa-
KOMITOHEHTBI BOTTHOBOTO | (OPMIICHHE OTYETOB 110 ] 6ote, Tect, DK3amen
YIUIOTHCHHA nabopaTopHbIM paboTam

[ToaroroBka K KOHTPOJIb- 4

HBIM paboTam

Hroro 16
5 XapakTepucTuku [IpopaboTka JIEKIIMOHHOTO [K-8, TecT, Dx3ameH
KOMIIOHEHT ONTHYECKUX | Marepualia [1IK-9
CUCTEM BOJIHOBOI'O Wroro 4
YILUTOTHEHUS
6 YcrpolictBa u [TpopaboTka JIEKITMOHHOTO 4 | TIK-8, Tecrt, Dx3ameH
KOMIIOHEHTHI WDM, Marepuaia I1K-9
DWDM, CWDM Wroro 4
ONTUYECKUX CHUCTEM CBS3H
Hroro 3a cemectp 66

[TonroroBka u ciaya sK3a- 36 DK3aMeH

MeHa
Hroro 102

10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIi
N MaxkcuManbHBII MaxkcuManbHBIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
8 cemectp
KonTpomnsnas padota 10 10 10 30
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OtyeT no nabopaTopHOM 10 10 10 30
pabore

Tect 2 3 5 10
Hroro makcumym 3a nepu- 22 23 25 70
on

OK3aMeH 30
Hapacraromum utorom 22 45 70 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. MHOroOBOJTHOBBIE ONTHYECKHE CUCTEMBI CBsi3u: YueObHoe mocobue / [lapanrosmu C. H. -
2016. 156 ¢ [DnextpoHHBIA pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6028 (mara 06-
pamenusi: 19.06.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. 3acnasckuii K.E. BonokoHHO-onTHYECKHE CUCTEMBI MIEPEaYi CO CIEKTPaIbHBIM YINIOTHEHH -
eM: YuebHoe mocobue st By30B. - HoBocubupcek: Cubl'YTU, 2005. — 136 c. (Hanuuue B OnOIMOTEKE
TYCYP - 20 3k3.)

2. Ckmapos, O.K. BoIOKOHHO-ONITHYECKHE CETH U CUCTEMBI CBS3U [DJIEKTPOHHBIM pecypc] :
yueb. nocobue / O.K. CxisipoB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 268 c¢. —
[OnekTponHbIi pecypc] - Pexum nocrtyma: https://e.lanbook.com/book/104959, nara oOparmieHus:
18.06.2018. [OnextpoHHbIi pecypc] - Pexum noctyma: https://e.lanbook.com/book/104959 (nata 06-
pamenusi: 19.06.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. MHOroBoJHOBBIE ONTHYECKUE CUCTEMBI CBsi3U: KomiproTepHbli 1a00paTOpHBIN NPAKTUKYM /
[Mapanrosuu  C. H. - 2016. 158 c. [OnekrpoHHwlii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/6030 (nara obpamenus: 19.06.2018).

2.  MHOrOBOJHOBBIE ONTUYECKUE CUCTEMBI CBSI3H: Y 4eOHO-METOAMYECKOE T0COOHE 10 OpraHu3a-
IIUU CaMOCTOSATENbHON paboThl CTyAeHTOB HampasiieHus noarotoBku 11.03.02 «MupokoMMyHUKAIIMOH-
HBIE TEXHOJOTUH U cucTeMbl cBsizn» / [llapanroBuu C. H. - 2016. 52 c¢. [DnexTpoHHsIii pecypce] - Pexum
noctyma: https://edu.tusur.ru/publications/6029 (nata o6pamenus: 19.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAaMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJIaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApyIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. PekomeHmyeTcs MCIOIL30BaTh MpodeccruoHanbHble M HH)OPMAIIMOHHBIE 0a3bl JAHHBIX, CITH-
COK U ajjpeca KOTOPBIX IOCTYITHBI IO cchlIke: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTLIMHBI

13.1.1. MaTepuaJIbHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jyist IpoBeieHus 3aHATUH JICKITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTEeCTAllMU UCIIONb3YyeTCsl yueOHasi ayTuTOpHs ¢ KOJMUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUCCKUE HJI-
JTIOCTPAIUHU 110 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

VYuebHo-BhIuncuTeNbHAA Jaboparopust uM. E.C. KoBanenko «JlabopaTtopusi BOJIOKOHHO-ONTHYE-
CKUX JINHUH CBSI3U U U3MEPEHUID)

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, Y4eOHas ayIUTOpUS [Tl TIPOBE -
JICHUS 3aHATUI PAKTUYECKOTo THUIIA, yuyeOHast ayIuTOpHs JJIs IPOBEACHUS 3aHATUI 1a00paTOPHOIO THIIA,
yueOHasl ayUTopus JJIs IPOBEICHHS 3aHATUI CEMMHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOI'O MPOEKTH -
poBaHUs (BBINOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE JIsl TPOBEACHUS TPYNIIOBBIX U MHAMBUIYyaIbHBIX
KOHCYJIbTallUi, TIOMEIIEHNE JJIs IPOBEACHMSI TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuna, 1. 47, 3336 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnbrotepusie paboune cranuuu (8 mr.);

- 'eneparop onTUYECKUX U IEKTPUUECKUX UMITYIbCOB KOMOMHUpOBaHHBINA OI'5-87 (3 mT.);

- BarrmeTp nornomaemoit momuoctu ontudeckuit OM3-65 (4 mr.);

- BartmeTp nmornomaemoit momHoctu ontudeckuii OM3-66 (1 mrt.);
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- 'enepatop nmnynscos ['5-54 (1 mr.);

- Ocmmmnorpag C1-75 (2 mrT.);

- Ocummnorpag C1-73 (1 mrT.);

- U3smeputens kodddunrerTa ommook 832 (1 mr.);

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

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

- @ITY (1 wr.);

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

- Kommuiexr ans cBapku onrtuyeckoro BosiokHa KCC-121 (1 mrT.);

- bnox nanukarun OMK3 (2 mT.);

- Uctounuk nmocrossuHoro Toka b5-21 (1 mr.);

- McTrounnk nuTaHus MocTostHHOTO Toka b5-45 (1 mT.);

- Pednexrometp ontuueckux norpemnocteit OFT-12 (2 mr.);

- JleMoHcTpanmoHHoe 000pya0BaHKE sl Tpe3eHTanui (mpoekrop 1 mT., 3xkpan 1 mrT.) ;

- Jlaboparopusiii cTeH1 "KOMIOHEHTHI BOJIOKOHHO-ONTHYECKOM THHUY CBSI3U";

- JJabopatopHsIii cTreH "BonokoHHO-ONTHYECKAst TUHUS CBSI3U";

- JlJaboparopHbIii KOMITIEKC "BOTOKOHHO-ONITUYECKUE CHCTEMBI TepeIadn JaHHBIX C BpEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KAaHAJIOB';

- JlaboparopHbIii cTeH 1 ""BOMTOKOHHO-ONTHYECKAS CBS3D';

- TunoBo#t KOMITIIEKT yaeOHOTO 000pyIOBaHus "MOHTaX 1 IKCILTyaTalys BOJJOKOHHO-ONITHYECKUX
CTPYKTYPUPOBAaHHBIX KaOEIbHBIX CHCTEM";

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Microsoft Office 2007

— PTC Mathcad 15

— KommbrotepHas nabGopartopnas pabora lccrnenoBanue oNnTHUYECKHUX AEMYIBTUILIEKCOPOB Ha
OCHOBE MHTEPPEPEHITMOHHBIX GUIBTPOB U HuasTpoB Dadpu-Ileppo

— Kommnbrotrepnas nmaboparopHast pabora VccienoBaHue ONTHYECKHX JAEMYJBTHILIEKCOPOB Ha
OCHOBE HaJIOKEHHBIX TOJIorpaMM B ()OTOMOJIMMEPHBIOM MaTepHae

— Kommnbrotepnas nabopatopnast padora VccienoBanue onTHYECKOro MYJIBTUILIEKCOpa HA OCHO-
BE MacCHBa IUIAHAPHBIX BOJIHOBOJIOB

— Kowmmrbrotepnas naboparopHas pabora KommbioTepHoe uccieoBaHuE MHOTOBOTHOBBIX dpOue-
BBIX BOJIOKOHHO-ONITHUECKHUX YCHUITUTEIICH

13.1.3. MarepuajibHO-TEXHHYECKOE U MIPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSTeIbHON padoThI
Jiis caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHM (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlenuna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ynmuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komnsroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHs MpOrpaMMHOTO 00ECTICYECHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3agaHus
ITpenBapurensHblii yeunurens B BOCII ucnons3yercs 1. . .
YCWJIEHHS CUTHAJIA [Tepe IPUEMOM CUTHAJIA
YCUJICHMS CUTHAJIA [Iepe]l Nepeaadei CUrHaa
YCUJIEHMS CUTHAJIA [TepeJ Iepeaadeil ¥ IpUueMOM CUTHaIa
B IIPOMEKYTOYHOU TOUKE JIMHUU CBA3U

Yeunurens no momuoctu B BOCII ucnonps3yercs 1Jid. .. YCUIIEHUs CUTHANA Mepe]l IPUeMOM
YCUJICHHUS CUTHAJa Nepe nepenaden

YCUJIEHHS CUTHAJIA Mepej] epeaadeii u mprueMom

B HpOMe)KYTOHHOﬁ TOYKE JINHUHN CBA3N

JInnenneiil yennurens B BOCII ncnionb3yercs nis. ..
YCUJIEHUS CUTHAJa Mepes MIPUEMOM

YCUJICHHUS CUTHAJa Nepe nepenaden

YCUJICHUS CUTHAaJa Mepej nepejadeii i IpueMoM

B IIPOMEXXYTOYHON TOUKE JTUHUU CBSI3U

K morymmpoBOTHUKOBBIM YCHIIHTEISIM OTHOCSITCSL. ..
Pe3onancHbIe yeunutenu

Yeunurenu OeryIieil BOTHBI

Pe3oHaHCHBIC yCUTUTENN U YCUIIUTENH OEryIeil BOITHbI

Bce ycumuTen, UMEIOIIHe B CBOEM COCTaBE MOTYITPOBOTHUK

DFA- ycunurenu oCHOBaHbI Ha. ..

s1IenoHe MaiikenbCcoHa

ONTUYECKOM BOJIOKHE C MPUMECHIO PEIKO3EMEIbHBIX METAIIOB
pe3onarope ®abpu-Ilepo
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Ha TU(PPAKIUOHHBIX CTPYKTypax

MonoBoe ymnotHenue kaHainoB (MDM) ocHoBaHo Ha...

pa3zeneHuy MHQOPMAIMOHHBIX KaHAJIOB MO ONTHYECKUM MofaM, pacrnpocTpansomumcsi B OB
MOJ1 Pa3HbIMU yTJIAMU

nepenade HHPOpPMAaLMK Ha Pa3HBIX JTMHAX BOJIH

nepenade HHPOPMAIHK PA3THYHBIX HHPOPMAIIMOHHBIX TIOTOKOB B Pa3HbIE IPOMEXKYTKH BPEMEHH

nepegade HHPOPMALUU € Pa3INYHBIX MH(POPMALIMOHHBIX TOTOKOB B pa3Hbix OB

BonnoBoe ymiotnenue kanasioB (WDM) ocHoBaHO Ha...

paszeneHnu MH(OPMAIIMOHHBIX KaHAJIOB 10 ONTHYECKUM MoOjaM, pacrnpoctpassomumcs B OB
I0]] Pa3HBIMU YTJIaMHU

nepenavye MHGOPMAIMK HA Pa3HBIX JUTMHAX BOJIH

nepenave NHGOPMAIIH Pa3InIHBIX HHPOPMAIIMOHHBIX TOTOKOB B pa3HbIE TIPOMEKYTKH BPEMEHH

nepenavye MHPOPMAINH ¢ Pa3TMUHBIX HH(OPMAIIMOHHBIX IOTOKOB B pa3Hbix OB

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

1480 um

980 HM

456 n 1480 um

B EDFA ycunurensix UCIOJIB3YIOT. . .
HpSAMYIO HaKa4yKy

00paTHYIO HaKa4yKy

MPSAMYIO U 0OpaTHYIO HaKauKH
OOKOBYIO HAKauKy

Crabunmsanus ko3¢ ¢unrenta ycwieHus B EDFA Moxer ObITh. ..
ONTUYECKOMU, AIEKTPUUECKON U COBMEIIEHHOM

ONTUYECKOW U DJIEKTPUUECKON

ONTUYECKOU

ANEKTPUUYECKON U COBMELIEHHOM

AmnmapatHast GyHKIUS QUIBTpa Ha OCHOBE pe3oHaTopa Pabdpu-Ilepo
HE NepuoandecKas

NepUOIYECKast

MOBTOpsIETCA 2 pa3a

nosropsiercs 4 paza

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

mudpakuu Pamana-Hata

nudpakmun Opaynrodepa

MOTJIONIEHUH CUTHAJA

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

BPEMEHHOM pa3/ICIICHUN KAaHAJIOB

MOJIOBOM pa3JIeICHHH KaHAJIOB

IIPOCTPAHCTBEHHO-BPEMEHHOM Pa3CIICHUH KaHAJIOB

Koadpdunment nepenaun Mexay IByMsl IOPTaMU IMOKA3bIBAET. ..
oTtHomeHue 3GHEeKTUBHBIX Momaaei Asyx OB
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BPEMEHHYIO CBSI3b 3TUX KaHAJIOB
4acTh MEPEIAHHON MOIIHOCTH MEKy STUMH MOPTAMH
KOJIMYECTBO TIEpEIaHHON HH(POpMAIHH

Koadumnment ycunenus mokasbiBaer. ..

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

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 OCTaJIbHBIX KaHAJIOB
BIIUSIHUE Ha j-1 KaHai j+1 kaHama

BJIMSHUE HA -1 KaHau j-1 kaHanma

Bnocumeie NOTCPHU IMMOKA3BIBAIOT. ..

MAaKCHUMAJIbHYIO MOIITHOCTH Ha BBIXOAC IMMACCUBHOI'O 3JICMCHTA

MOIIIHOCTDH Ha BBIXOAC IMTAaCCHUBHOI'O 3JICMCHTA

OTHOIICHUE CUTHAJI-IIYM Ha BBIXOAC IMMACCUBHOI'O 2JICMECHTA

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

KananbHbIH HHTEpBAT MPEACTABISET COOOIA. ..

HHTCPBAI MCIKAY LCHTPAJIbHBIMU JJIMHAMHU BOJIH COCCAHUX KaHAJIOB

MHTEPBaJ MKy LEHTPAIbHBIMU JUITMHAMHU BOJIH BCEX KaHAJIOB

HHTCPBAI MCIKAY LICHTPAJIbHBIMU JJJIMHAMHU BOJIH IICPBOT0 U MMOCJICAHCTO KaHAJIOB
MHTEPBAJ MEXIY LEHTPAIbHBIMU JUTMHAMU BOJIH IEPBOTO M LIEHTPAJIILHOTO KaHAJIOB

[Tosmoca nmpomyckaHus KaHana — 370 ...

UHTEPBAJI 4acTOT, B KOTOPOM 3HA4YCHHME aMIUIUTYJHO-YAaCTOTHOM XapaKTEPUCTHUKU aHAJIOrOBOIO
MEPENAIOIIETO ONTOIEKTPOHHOIO MOAYJIS PaBHO ITOJIOBUHE €r0 MaKCUMAJIbHOIO 3HAYCHUS

UHTEPBAJI 4acCTOT, B KOTOPOM 3HA4YCHHE aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTUKU aHAJIOrOBOIO
[EPENAIOIIETO ONTORIEKTPOHHOIO MOLY/ISl MEHBIIE WA PABHO IIOJOBUHE €0 MAKCUMAaJIbHOI'O 3HAYECHUS

WHTEPBAJI 4acTOT, B KOTOPOM 3HA4YCHHME aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTUKU aHAJIOrOBOIO
HEPEAAOLIETO ONTOIEKTPOHHOTO MOAYJIS OOJIbILE TN PAaBHO MOJOBUHE €M0 MAKCUMAJIBHOTO 3HAUCHUS

UHTEPBAJI 4acTOT, B KOTOPOM 3HA4YCHHE aMIUIUTYJHO-YACTOTHOM XapaKTEPUCTUKU aHAJIOrOBOIO
[EPENAIOIIETO ONTOIEKTPOHHOIO MOAYJISl MEHBIIIE MIOJOBUHBI €M0 MAKCUMAJIBHOIO 3HAYCHUS

PaMaHOBCKUI yCWIINTENb BBIIOJIHAETCS B BUIE
BOJIOKOHHOT'O YCTPOMCTBa

HMHTETPaJIbHOIO YCTPOMCTBA

CUCTEMBI TUPPAKIIMOHHBIX CTPYKTYP

cUCTEMBI (ha30BBIX PEIIETOK

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI

1. Uctopus passutust MHoroBosHoBbix BOCII u ycrpoiicts BonHoBoro ymiotHeruss WDM Mupo-
BOM YPOBEHb Pa3BUTHS ONITHYECKOM CBA3M C UCHOIb30BaHneM WDM.

2. Metonbl ymiuoTHEHHUsI MHQOPMAIIMOHHBIX MTOTOKOB - MeTtoj BpeMeHHOro yruioTHeHust (TDM).
O06sacTH UCII0NIb-30BaHUSs, IEPCIEKTUBBI

3. Metonp! yIuloTHEHUs! UH(GOPMALIMOHHBIX MOTOKOB -.MonoBoe ymiaotHenne (MDM). O6nactu
HCITOJIB30BaHUS, IIEPCIIEKTUBBI

4. Metozp! yIIIOTHEHHUSI HHPOPMALIMOHHBIX MMOTOKOB - MHOTOBOJTHOBOE YIJIOTHEHUE ONTHYECKUX
Hecymux (WDM). O6nacTi HCTIOIB30BaHUS, TIEPCIIEKTUBBI

5. Crangaptel MexayHapoAHOTO TEIEKOMMYHUKAMOHHOTO coto3a ITU Ha npumenenune TexHos0-
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ruii U o0opyno-Banusi, MexayHapoaHoOi snekrporexHuueckod komuccus IEC mmsa oGopynoBanus
SDH/SONET ontruyeckux nudpoBbix cucteM nepeaadn. YacToTHbIN TutaH, crannapTu3oBanublil [TU-T.

6. Pexomennanuu ITU-T G.mcs Ha onTuyeckue nuuTepeics A MHOTOKaHalbHbIX cucteM U [EC
6129x 111 ON-TUYECKUX BOJIOKOH, MTACCUBHBIX M aKTUBHBIX KOMITOHEHT 00opynoBanuss WDM.

7. Obuiast cTpyKTypa U mapaMeTpbl ONTHYECKUX CUCTEM BOJIHOBOTO yrutoTHeHHs. Kputepun obec-
nedeHus: TpeOy-eMbIX XapakTepucThK OIeHKa S3HepreTHYecKoro OrpKeTa

8. OOmuMe NpUHIUIBI TOCTPOSHHS, OMUCAaHUE M CTPYKTypa mudpoBeix WDM cuctem. Obuiee
onucanue u napa-merpsl DWDM, HDWDM cucrtem. Onpenenenue 3amnaca no MOIHOCTH.

9. XapakTepuCTUKH NEpPENAIOIUX KOMIIOHEHT CUCTEM BOJIHOBOT'O YIIJIOTHEHUS — BBIXOAHAs MOILI-
HOCTb, CTA0MIIb-HOCTh LIEHTPAJIbHOM YaCTOThI, CHEKTP U OOKOBBIE JIETIECTKH U3ITyUCHUS

10. XapakTepuCTUKH KOMIIOHEHT CUCTEM BOJIHOBOTO YIIJIOTHEHUS . Ilepenarunku -mMeToasl Moay-
JSIAU — BHYTPEHHsIS (TOKOBas) ¥ BHEIHS (MHTepdepomeTpsl Maxa-llenaepa, anekrpoonTraeckas).

11. MeToap! cTaOMIN3AIUN JTHHBI BOJHBI ONTUYECKUX MEPEAATIUKOB — TEMIIEpaTypHasi, TOKOBAsI.
Crabunuzaropsl JUIMHBI BOJHBI HA OCHOBE JUAJIEKTpUUYECKUX (puimbTpoB. BripaBHUBaHHME CIIEKTPAIBHOTO
pacnpeneneHuss MOIHOCTH.

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

13. TlpuHIUIIBI TTOCTPOCHHS KOMMYTATOPOB IS YCTPOWCTB ONTHUYECKOW KPOCC-KOMMYTAaIlUH
OXC. BonHOBBIE pa3-BETBUTEIIN.

14. BOJOKOHHO-ONTHYECKHE -ONTHYCCKHE HHTEP(HEPEHIIMOHHBIE (QUIBTPHI -OJHOCTOPOHHHUE
GubTpsl ( PUIBTPHI KOPOTKUX U JUTMHHBIX JJIMH BOJH).

15. BONOKOHHO-ONTHYECKUE -ONTUYECKUE UHTEpPEepeHIIMOHHbIE (DUIBTPHI - U30MpaTeNbHbIE pe-
KEKTOPHBIE M TOJI0-COBBbIE (DMIIBTPHI, , XaPAKTEPUCTUKU (PUKCHPOBAHHOTO ONTUYECKOro (UIBTpa KOMIIA-
Huu DiCon

16. BOJIOKOHHO-ONITHYECKHE -ONTUYECKHE (PUIBTPBHI HA OCHOBE JU(PPAKIMOHHBIX penieTok. Tumo-
BbIE ITapaMeTpPhl

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

18. ®uIbTPHI C peryarMpyeMon MoJIOCON MPOIyCKaHus, 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 BoirokonHo-onTuueckue
-ONTHYECKUE (QUIBTPHI.

20. WDM BonokoHHO-onTHYECKHE HHTEP(EPEHIIMOHHBIE (DUIBTPHI - peamu3alis Uisi MHOTO-BXO-
JIOBBIX CEJIEKTOPOB HA OCHOBE TPEXIIOIIOCHOTO JeNUTeNsl (HEMOMIOAIoNIero MHTep(epeHIIMOHHOTO
¢bunpTpa),

21. Ontrueckue yeunutenu 1t WDM cuctem — 0COOEHHOCTH MMOCTPOCHUS U XapaKTEPUCTHK.

22. OnTuyeckre yCUIMTENIN Ha BOJIOKHE, HCIIONb3YIoNue OpULII09HOBCKOE paccesHue. CTuMyIu -
POTBaHHOE OPUJI-TFOPHOBCKOE PACCESHHE - HeTMHEHHBIN (P ekT. XapaKTepuCTHKH

23. Ontuueckue yCWIMTENM Ha BOJIOKHE, UCTIONb3YIOUIME PAMaHOBCKOE PACCESTHUE. NIEPEXOHBIC
MOMEXH MEXIY YCUJIMBAEMbIMU KaHATaMH

24. TlonynpoOBOIHUKOBBIE Ja3€pHbIC YCUIIUTENN — MPUHIUI JEHCTBUSA, XapaKTEPUCTUKHU, . UHTE-
rpauusd [ITTJTY ¢ gpyrumMu onTHYeCKUMHU yCTPOMCTBAMM.

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

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

27. MaremaTtuueckass Mozenb MHOroBoigHOBoro EDFA OcHoBHbIE XapaKTEpPUCTUKU yCHIIUTENEH
EDFA

28. Tunosbie xapaktepuctuku EDFA VYcuneHnne BOIOKOHHO-ONTHYECKOIO YCUIIUTENA. YCUIIEHUE
ciaboro curnana HaceimenHoe ycuiieHne 3aBUCUMOCTh YCHIICHHS OT noJisipu3anuu CIIeKTpalbHBIN PO -
BaJl yCUJICHUS.

29. TlpuHOMNO JEHCTBUS ONTHYECKUX JEMYJIBTHIUICKCOPOB Ha OCHOBE HHTEP(EPEHIIMOHHBIX
¢bunpTpoB OCHOBHBIC MTAPAMETPHI U XAPAKTEPUCTUKHU.

30. [IpuHIUT OEHCTBUSI ONTHYECKUX JAEMYJIBTUIIEKCOPOB Ha ocHoBe (GuinbTpoB dadpu-Ileppo
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OCHOBHbIE TapaMETPbI U XaAPAKTEPUCTUKU

31. IlpuHIMO AEUCTBUS ONTHYECKUX IEMYJIBTUIIIIEKCOPOB Ha OCHOBE AU(PPAKIIMOHHBIX PEIICTOK.
OcCHOBHBbIE Tapa-METPhI U XapaKTEPUCTUKHU.

32. OnTrdeckre MyJIbTUILIEKCOPHI C T0OABICHHEM U OTBOAOM KaHasioB. KoHdurypanus u xapak-
TEHHUCTUKHU BOJIHO-BOJIHOTO MHOTOKAHAJIBHOTO ONITUYECKOTO MYJIbTUILIIEKCOPA

33. IlpuHUMIMAIbHAS CXEMa U OCHOBHBIC XapaKTEPUCTUKH BOJTHOBOJHOW ONTHUYECKOW CHUCTEMBI
CHEKTPAILHOTO MYJIBTHILIEKCUPOBAHUS/IEMYTbTUIUICKCUPOBAHNUS Ha OCHOBE MAaTpPHIIBI Cha3UpPOBAHHBIX
BOJTHOBOJIOB ((hazap).

34. OcoOEHHOCTH TECTUPOBAHUS CUCTEM CO CIIEKTPAJIbHBIM YIUIOTHEHHEM. OCHOBHBIE MapaMeTphI
CUTHAJIOB M KOMIIOHEHTOB. TpeOoBaHUs K U3MEPUTEIHLHOMY 000PYI0BaHHUIO.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
1, MeTozp!l ¥ CTaHIAPTHI ONITUYECKOrO YIUIOTHEHUS MHPOPMAIIMOHHBIX TOTOKOB.
2. [TapameTpbpl MHOBOJTHOBBIX ONTHYECKUX CUCTEM CBSI3U.
3. KOMIIOHEHTbI MHOBOJIHOBBIX ONITUYECKUX CUCTEM CBSI3U.

14.1.4. Tembl 1a00paTOpHBIX padoT

HccnenoBanue napaMeTpoB M XapaKTEPUCTUK MHOTOBOJIHOBOI'O BOJIOKOHHO-ONTHYECKOIO YCHUIIH-
TEJsI MOILIHOCTHU

HccnenoBanue napaMeTpoB M XapaKTEPUCTHK ONTUYECKUX MYJIBTHIIJIEKCOPOB HAa OCHOBE MHTEP-
¢bepenronHbIX GUIbTPoB U GrunbTpoB dadbpu-Ileppo

HccnenoBanue napaMeTpoB U XapaKTEPUCTUK ONTUYECKUX JEMYJIbTHILIEKCOPOB Ha OCHOBE HAJO-
YKEHHBIX TOJI0rpapuuecKux peméToK B (POTOMOIMMEPHBIX MaTepHaiax

HccnenoBanue oNTHYECKOr0 MYJIbTUIUIEKCOPA HA OCHOBE MAacCHBA IUIAHAPHBIX BOJIHOBOOB

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAIUIOB

KaTeropI/m BI/II[I)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTrcpualioB PE3YyJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapymeHuIMHU
ciyxa

C napymenusimu | CobecenoBaHme 1o BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHAs IPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacosaHa Ha noprane Ne 32746 17



	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. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	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 лабораторных работ
	13.1.3. 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. Экзаменационные вопросы
	14.1.3. Темы контрольных работ
	14.1.4. 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

