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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
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CemecTtp: 8

YuebOnsrit man Habopa 2016 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
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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).

[IpeamiecTByOMUMHA TUCIUIUIMHAMHE, (OPMUPYIOIIMMH HadajdbHbIC 3HAHMS, SBISOTCS: OnTHde-
CKH€ HaIpaBIsonne cpenbl, OnTodIeKTPOHHBIE M KBAHTOBBIE TPUOOPHI U ycTpoiicTBa, OCHOBBI Pu3nye-
CKOW M KBAaHTOBOM oNTHKH, [IpoekTupoBaHue, CTPOUTENBCTBO U SKCIUTyaTalUsl BOJOKOHHO-ONTUYECKUX
JIMHUM CBA3U.

[TocnemyromuMu AUCIUIUIMHAME SBJISTFOTCS: 3aIlliTa BBIMYCKHOW KBATM(PUKAIMOHHON pPaboTHI,
BKJIIOYAsl MOJATOTOBKY K MPOIIEype 3alIUTHI U TMPOIeaAypy 3amuThl, OnTruueckue udpoBbIe TeIEKOMMY-
HUKAIIMOHHBIE CUCTEMBI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— JIK-8 ymeHuem coOupaTh M aHaIu3upoBaTh MHGOpMaMio A1 (OpMUPOBAHUS HCXOTHBIX
JAaHHBIX JUJIS IPOEKTUPOBAHUS CPEACTB U CETEH CBSA3U U MX DJIEMEHTOB;

— IIK-9 ymeHueM npoBOAUTH pacyueThl MO MPOEKTY CeTell, COOpYKEHUI U CPesICTB HH(POKOMMY -
HUKaIlM{ B COOTBETCTBUHU C TEXHUUYECKHUM 33JaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CPEJICTB aBTOMAaTH3allMH MPOEKTUPOBAHUS, TaK U CAMOCTOSITENIBHO CO3[JaBa€MbIX OPUTMHAIBHBIX
IIpOrpaMm;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICS TOJKEH:

—  3HATh IPUHLMIBI U METO/IbI CIIEKTPAJIBHOTO YIUIOTHEHUS KaHAJIOB B MHOTOBOJIHOBBIX ONTHYE-
CKHX CU-CTEMA CBSI3U; OCHOBBI OPTaHU3ALMK M NTapaMeTpbl MHOIOBOJIHOBBIX ONTHUYECKUX CHUCTEMA CBS3H;
CTaHJapThl HA CUCTEMBI, 000PYA0BAHNE Y KOMIIOHEHTBI BOJTHOBOTO YIUIOTHEHUS

— YMeThb BBIOMpATh CXEMOTEXHHUYECKYIO PEeaM3aI[MI0 MHOTOBOJHOBBIX ONTHYECKUX CHUCTEM H
CETCH CBA-3U; BBIINOJIHATH PACYETHI, CBA3aHHBIE C ONPEAEICHUEM M1apaMETPOB aKTHBHOTIO U IIACCUBHOTO
000-pyZIOBaHUS ; MOJB30BATHCS CIIPABOYHBIMH TaHHBIMHU (PUPM-TIPOU3BOAUTENICH aKTUBHOTO U TACCUBHO -
ro 000-pya0BaHMs IPU IPOEKTUPOBAHNM MHOTOBOJHOBBIX ONTHYECKHUX CUCTEM U CETEH CBSI3H;

—  BJIaJIeTh METOaMH OLICHKH XapaKTEePUCTUK OCHOBHBIX (DYHKIIHOHAIBHBIX Y3JI0B (ONTHUYECKUX
MYJIbTU-IUIEKCOPOB U YCWJIMTENEH) , a TakK€ MMETh IIPEJCTaBICHUE O METOJaX KOMIIBIOTEPHON OITH-
MU3aLNN TAKUX YCTPOUCTB; HABBIKAMU PAacyeTa, IPOCKTUPOBAHMS U KOMIIBIOTEPHOTO MOACIUPOBAHUS OII-
TUYECKUX MYJBTH-IJICKCOPOB W YCHJIUTENCH HaBBIKAMH YTEHUS W HM300pakeHUs (YyHKIHMOHAJIBHBIX H
CTPYKTYPHBIX CXEM MHOTOBOJHOBBIX ONTHYECKHX CHCTEM CBSI3M Ha OCHOBE COBPEMECHHOM 3JIEMEHTHOMN

0askbl.
4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
8 cemectp
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AynuaTopHbI€ 3aHATHUS (BCETO) 42 42
Jlexuun 24 24
JlaGopatopHble pabOThI 18 18
CamocrositenbHas paboTa (Bcero) 66 66
[ToaroroBka K KOHTPOJIBHBIM paboTaM 12 12
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 24 24
[TpopaboTka JIEKITMOHHOTO MaTepuaia 30 30
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl JUCHUIIMHBI 1 BUALI 3AHATHI

Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
o = 2 g z =
- R o S O = =
. ‘8 ' gz > 5
Hazsanus pa3aeiioB JUCHUITIINHBI 5 o o o O g 5
= = S 5 o S E
s s o 9 g2
8 cemecTp
1 Beenenue. Knaccudukanys MHOTOBOIHO- 2 0 4 6 IIK-8, I1K-9
BBIX ONTUYECKUX CUCTEM CBSI3U
2 Metoab! YIIOTHEHUS HHGOPMAIIMOHHBIX 6 5 20 31 [1K-8, TIK-9
MOTOKOB
3 OOmIast CTpyKTypa U mapaMeTpbl MHOTOBOJI- 6 8 18 32 [TK-8, T1K-9
HOBBIX ONTUYECKUX CUCTEM CBSI3U
4 CrangapTbl Ha CUCTEMBI, 000pyI0OBaHUE U 4 5 16 25 I1K-8, I1K-9
KOMIIOHEHTHI BOJTHOBOTO yIUIOTHEHUS
5 XapakTepuCcTUKN KOMIIOHEHT ONTHYECKUX 4 0 4 8 [K-8, I[TIK-9
CUCTEM BOJIHOBOTO YIJIOTHEHUS
6 YcrpoiictBa 1 koMmoHeHTHI WDM, 2 0 4 6 [TK-8, TIK-9
DWDM, CWDM onTudecKkux CUCTEM CBSI3H
Hroro 3a cemectp 24 18 66 108
Hroro 24 18 66 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabiuIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)
3 z S
Q ==
Z > 5
HasBanus paznenos Copeprkanue pa3aesoB JUCUUIIMHBI MO JEKLIHUSIM zF &5
o E
X g =
al >
~ S
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8 cemecTp

1 Beenenue. IIpeamer u 3agauun Kypca. Mcropus pasBUTHS MHOTO- IK-8, TIK-
Knaccudukanus BotHOBBIX BOCII. Knaccudukaryss MHOTOBOJIHOBBIX 9
MHOT'OBOJTHOBBIX ONTHYECKUX CUCTEM CBsI3U. MUpPOBOIl ypOBEHB pa3BU-
ONTHYECKUX CUCTEM TUSL ONTUYECKOM CBSI3U ¢ ucmoyib3oBanueM WDM
CBSI3U Hroro
2 Meroap!l yminoTHeHuss | MeToJ BpEMEHHOTIO YIUIOTHEHHA. MeTo 4acTOTHOTO IIK-8, TIK-
MH(OPMaIMOHHBIX YIUIOTHEHHH. MOJIOBO€E YIIJIOTHEHHE. YIUIOTHEHUE 110 9
MIOTOKOB nosisipu3auu. MHOroBOJIHOBOE YIIJIOTHEHHUE ONTHUYE-

ckux Hecymux. ONTHYecKoe BPEMEHHOE YIIJIOTHCHHE.

MeTto/ipl YIIIIOTHEHHSI KaHAJIOB 110 NoJisipHOCTH Cpas-

HUTEbHAS XapaKTePUCTHUKA, 00JIACTH UCITOJIb-30Ba-

HUS, IEPCIEKTUBbI

Hroro
3 OO0miast cTpyKkTypa u OO01re NPUHIUIIBI TOCTPOSHUS, OMTMCAHUE U CTPYK- [TK-8, I1K-
napaMeTpbl Typa nudpoBeix WDM cucrem. Ob11ee onucanue u 9
MHOTOBOJIHOBBIX napamerpel CWDM, DWDM, HDWDM cucrem.
ONTHYECKUX CUCTEM Kputepuu obecrieuenus TpeOyeMbIX XapaKTEPUCTHUK.
CBSI3U Ompenenenue 3anaca no MofHocTH. O1ieHKa YHepre-

TUYECKOro OropKeTa

Hroro
4 CrangapTthl Ha CrannapTtel MexayHapOIHOTO TEIEKOMM YHUKAIIU- TIK-8, ITK-
cucTeMbl, o0opynoBanue |oHHoro coto3a ITU Ha npuMeHeHne TEXHOJIOTUH U 9
1 KOMIIOHEHTbI obopynoBanus, MexayHa-pOoAHON IIEKTPOTEXHUYE-
BOJIHOBOTO yrioTHeHust | ckoit komuccus IEC ans obopynosanus SDH/SONET

ONTUYECKUX MU(PPOBBIX CHCTEM Mepenadn. Ya-cTot-

HBIN 1U1aH, cranaapTu3oBanHblil [TU-T. Pexomenna-

uu ITU-T G.mcs Ha onTHueckre UuHTepQeico as

MHOTOKaHaIbHEIX cucTteM U IEC 6129x mig onruue-

CKHMX BOJIOKOH, ITACCUBHBIX U AKTUBHBIX KOMIIOHEHT

obopynoBanus WDM.

Hroro
5 XapakTepucTuKu [Tepenarunku — BEIXOHAS MOIITHOCTh, CTAOMIILHOCTD I1K-8, I1K-
KOMITOHEHT ONTHYECKUX | [ICHTPATBHON YaCTOTHI, CIIEKTP ¥ OOKOBBIC JICTIECTKU 9

CUCTEM BOJIHOBOTO
YIUIOTHEHUS

U3ITydeHHs. MeToIbl MOYIISAIUH — BHYTPEHHSISI U
BHEIIHSASA . MeTo/bl cTaOWIM3auy AITUHBI BOJIHBL..
Onrtuyeckoe BOJIOKHO — XpOMAaTHYECKast TUCIICPCHs,
MOJISIPU3ALMOHHAS MOJIOBAs JUCIIEPCHUsT; HETUHEWHBIE
3¢ PeKThI. MyIBTUIUIEKCOPBI U 1EMYIIbTUILICKCOPHI —
YHCII0 KaHAJIOB, M0JI0CA MPOITYCKaHMS, IIEHTpabHas
94acTOTa M MEXKaHAJIBbHBIN HHTEPBAJ, U30JIALUS U
JabHUE MEPEXOTHBIC TIOMEXH, HEPaBHOMEPHOCTb
pacrpeneneHus moTeps 1Mo KaHajlaM; MOISpH3anuoH-
HBIC SIBJICHUS. HAIPABICHHOCTh .ONTHYECKHE YCUITH-
TEJH - CIIEKTpaJIbHAsI 3aBUCHMOCTh M PABHOMEPHOCTb
koo durrenta ycunenus, koddduuuent ycunenus
cl1abbIX CUTHAJIOB U TIEPEKPECTHOTO HACHIIICHHS, BbI-
XOJIHast MOIITHOCTh HACBIIIEHHSI, ITyMOBBIEC MTapaMeT-

PBL.

Hroro
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6 YcrpolicTBa u
KOMIIOHeHTEI WDM,
DWDM, CWDM
ONTHYECKHUX CUCTEM
CBSI3U

Bonokonno-ontuueckue GunbTpbl. ONTHYECKHE YCH-
mutenn. ON-THYeCKHe MYITBTHIIIEKCOPHI BBO/IA/BBIBO-
Jla KaHaJIOB. YCTPOMCTBA ONTUYECKOM KPOCC-KOMMY-
Taluu. BoaHOBBIE pa3BeTBUTENN. YCTPOMCTBA
KOMITEHCAIlMU Aucriepcuy BoaHOBOIHBIE ONTHYECKHE
KOMITOHEHTHI CIIEKTPaIbHOTO

MYJIBTUTIIEKCUPOBAHUS /1EMYIbTUTIIIEKCHPOBAHHUSL. -
MOHUTOPUHT U TECTUPOBAHHE 00OPYIOBAHUS ONITHYE-
CKHX CHCTEM CBSI3U

HUroro

2

ITK-8, TIK-

Hroro 3a cemectp

24

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (l'lOCJ'[e):[yIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIIMA) H

obecrneynBaeMbIMH (ITOCIEIYIOMMMU) TUCIUTUTHHAMHY MTPEICTaBICHBI B Tabuie 5.3.

Tabmura 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumenoBaHue qUCHIMILIMH

Ne pasnienoB JaHHOW AUCHUTUIMHBI, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIHILTHH

1 2 3 4 5 6
[IpenmecTByroume AUCHUILIMHbBI
1 Ontuyeckue HanpaBiSIIOIIME CPEJIb +
2 ONTo3JIEKTPOHHBIE U KBAHTOBBIE TIPU- n n
OOpBI U yCTPOHCTBA
3 OcHOBBI (hU3HUECKOH U KBAaHTOBOM n
ONTHUKH
4 TIpoekTUpOBaHUE, CTPOUTENBCTBO U
9KCIUTYaTallls BOJIOKOHHO-ONTHYECKUX +
JIMHUH CBA3U
[Tocnenyromue TUCHUIIIMHBL
1 3amuTa BBITYCKHOW KBaTH(PHUKALIMOH-
HOM paboThl, BKJIIOYAsl IOArOTOBKY K
P ’ A y + + + + +
IIPOLIEAYPE 3aIUUThI U IPOLEAYPY 3aLH-
TBI
2 Onrtuyeckue HUPPOBbIE TETEKOMMY- n n n
HUKALlMOHHBIE CUCTEMBI

5.4. CooTBeTCcTBHME KOMIIETCHUM A, JopMHUpPyeMbIX IPH H3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

THHN

Bunnl zagstuin

Komnerenuuu

Jlek.

Jla6. pab
Cawm. pa6.

@DOpMBI KOHTPOJIA
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ITK-8 + + + KonTponsHas pabora, Dk3aMeH,
Otuer no maboparopHoii paboTe,
Tect

[1K-9 + + + Kontponsnas padora, Jk3aMeH,
OtueT mo naboparopHoi padoTe,
Tect

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

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

A ¥ =
= 2 =
3 =
2 > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx paboT zF &5
S :
> o =
a B>
= S
8 cemecTp
2 Meronp! ymnotHeHus: | MccnenoBanue napaMeTpoB U XapaKTEPUCTUK MHOTO- 5 IIK-8, TIK-
HMH(OPMALIMOHHBIX BOJIHOBOT'O BOJIOKOHHO-OITHYECKOT0 YCUIJIUTEIISI MOIII- 9
IIOTOKOB HOCTH
Uroro
3 OO0miast cTpyKTypa u HccnenoBanue napaMeTpoB U XapaKTEPUCTUK OITH- 4 [TK-8, I1K-
napameTpbl YECKUX MYJIBTUILIEKCOPOB Ha OCHOBE MHTEP(EpEHIIN- 9
MHOT'OBOJTHOBBIX OHHBIX (punbTpoB U pusTpoB Dadpu-Ileppo
OTTHICCKUX CHCTCM HccnenoBanue napaMeTpoB U XapaKTEPUCTUK OITH- 4
CBAH YECKUX JIEMYJIbTUIIIIEKCOPOB Ha OCHOBE HAJIOKEHHBIX
rosiorpauyeckux peméTok B GOTONONMMEPHBIX Ma-
Tepuanax
Hroro 8
4 CranaapThl Ha HccnenoBanue onTHYeCKOro MyJbTUILIEKCOpA Ha 5 ITK-8, T1K-
CUCTEMBI, 000pPY/I0BaHHE |OCHOBE MACCHBA IUIAHAPHBIX BOJIHOBOIOB 9
Y KOMITOHEHTBI Hroro 5
BOJIHOBOTO YIIJIOTHEHUS
Hroro 3a cemectp 18

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PVYII.

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYAOEMKOCTh U (POpMHUpYEMbIe KOMIIETEHIIUH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 i
s | 3%
Buasl camocToSTENLHOM & > 0o
HasBanus paznenos 5 =) &5 @OopMbI KOHTPOJIS

paboTeI 2 g 2
X S
Y o 2

= S,

8 cemecTp
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1 BBexenue. [TpopaboTka JIEKITMOHHOTO 4 TIK-8, TecT, Ox3amMenH
Knaccudukarus MaTepuana IK-9
MHOTOBOJIHOBBIX Wroro 4
ONTHYECKUX CUCTEM CBSI3H
2 MeTo/ibl YIJTIOTHEHUS [TpopaboTka JIEKITMOHHOTO 8 |IIK-8, Kontponsnas padora, OT-
MH(POPMALIMOHHBIX Marepuana I1K-9 YeT 10 JIabopaTopHOil pa-
ITOTOKOB T T e ———— 8 oote, Tect, DK3ameH
nabopaToOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Uroro 20
3 OOmas cTpyKkTypa u [TpopaboTka JIEKITMOHHOTO 6 |IIK-8, Kontponsnas padora, OT-
rapameTpsl Marepuaia I1K-9 YeT 10 JIabopaTopHOil pa-
MHOTOBOJIHOBBIX O(OpMIEHHE OTUETOR T 3 6ote, Tect, Dx3aMmeH
NITUICCKUX CUCTEM CBSI3U
0 cc CHCTEM CBASM | 112 GopaToprEM paGoTam
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Uroro 18
4 Crangapthel Ha cucTemsl, | [IpopaboTka JIEKIIMOHHOTO 4 | IIK-8, Kontponsnas padora, OT-
o0opynoBaHue u MaTepuana IK-9 4eT 10 J1JabopaTopHOil pa-
KOMIIOHEHTBI BOJIHOBOTO | (OPMIICHHE OTUETOR 110 8 6ote, Tect, Dx3ameH
TUTOTHEHUS
YILIOTHE nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Uroro 16
5 XapakTepucTuKu [TpopaboTka JIEKITMOHHOTO 4 | IIK-8, Tecrt, Dx3ameH
KOMIIOHEHT OIITUYECKUX | Marepuayia I1K-9
CUCTEM BOJIHOBOT'O Vroro 4
YIUIOTHEHUS
6 YcrpoiicTBa u [IpopaboTka TeKIHOHHOTO 4 |TIK-8, TecT, Dk3ameH
KOMIOHEHTsl WDM, Marepuaia [1K-9
DWDM, CWDM Hroro 4
ONITHYECKUX CUCTEM CBSI3H
Hroro 3a cemectp 66
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 102

10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

DneMeHTHl y4eOHOU MakcumalbHbIN MakcumanbHbIN MakcumanbHbIN Bcero 3a
JESATEIbHOCTH 6am1 Ha 1-yto KT ¢ | ©Oamnn 3a nepuon 6asu1 3a nepuoa CEMECTP
Hauyana cemectpa | Mexxay 1KT u 2KT | mexny 2KT u Ha
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KOHEI[ ceMecTpa
8 cemecTp

KonTponbHas pabota 10 10 10 30
Otuer no naboparopHoit 10 10 10 30
pabote
Tect 2 3 5 10
Hroro makcumyM 3a nepu- 22 23 25 70
on
OK3aMeH 30
Hapacraromumm nrorom 22 45 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MTPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

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

4
Ot 60% 110 69% oT MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TaOIuLe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

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

12.2. lonotHUTEILHAS JTATEPATYpPa
1. 3acnaBckuii K.E. BOTOKOHHO-ONTHYECKHWE CUCTEMBI MIEPENAYN CO CIEKTPAIbHBIM YIUIOTHEHU -
eM: YueOHoe mocobue st By30B. - HoBocubupck: Cubl'YTHU, 2005. — 136 c. (Hanuyue B OMOIHOTEKE
TYCVYP - 20 3k3.)
2. Ckmaspos, O.K. BoJIOKOHHO-ONTHYECKHUE CETH U CUCTEMBI CBA3U [DJIEKTPOHHBIM pecypc] :
yue6. mocobue / O.K. CxnspoB. — Onexrpon. gan. — Cankrt-IlerepOypr : Jlanp, 2018. — 268 c. —
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[OnexTponHbIii pecypc] - Pexxum nocryma: https://e.lanbook.com/book/104959, nara oOparmeHus:
18.06.2018. [DnextponHBIA pecypc] - Pexxum moctyma: https://e.lanbook.com/book/104959 (mata 06-
pamenus: 19.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. MHOroBoJHOBBIE ONTHYECKUE CUCTEMBI CBsi3U: KoMibroTepHbii 1a00paTOpHBINA MPAKTUKYM /
[Mapanropuu  C. H. - 2016. 158 c. [Onekrponusiii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/6030 (nara oopamenus: 19.06.2018).

2.  MHOrOBOJHOBBIE ONTUYECKUE CUCTEMBI CBSI3H: Y 4eOHO-METOAMYECKOE TOCOOHE 10 OpraHu3a-
MM CaMOCTOATEILHON paboThl cTyaeHTOB HampasieHus moarotoBku 11.03.02 «MHpoKOMMYHUKAITUOH -
HBIE TEXHOJIOTHH U cucTeMbl cBsi3ny» / Lllapanrosuu C. H. - 2016. 52 c. [Dnexrponnsii pecype]| - Pexxum
noctyma: https://edu.tusur.ru/publications/6029 (nata o6pamenus: 19.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUeCKHE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 1M1 ¢ HAapYLIeHUsIMHA OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1. PexomenmyeTcst UCIOIB30BaTh NMpodecCuOHaIbHbIE U MHPOPMAITMOHHBIE 0a3bl JaHHBIX, CITH-
COK U a/ipeca KOTOPBIX JIOCTYIHEI 110 cchlike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGOBaHNA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecrie4eHHI0
AUCHMILTAHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT

VYuebHo-BhIuncIUTENbHAA Jaboparopust uM. E.C. KoBanenko «JlabopaTtopusi BOJIOKOHHO-OIITHYE-
CKMX JIMHUM CBSA3U U U3MEPEHUIN»

yueOHasi ayIuTOpUs JUIsl POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JICHUS 3aHATHI PAKTUYECKOTO THUIIA, yuyeOHast ayIuTOPUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast ayIuTOpHs JIJIsl IPOBEACHUSI 3aHSITHI CEMUHAPCKOTO THIA, TOMEIIEHUE /ISl KypCOBOIO MPOEKTH -
poBaHU (BBIMOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaIbHBIX
KOHCYJIbTAllU/, TOMEIIEHHE JIJISl TPOBEICHUS TEKYIEro KOHTPOJISI U MPOMEXKYTOUHOM aTTecTaliuu

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

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- KomnsrotepHbie paboune ctanuuu (8 mr.);
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- 'eneparop oNTUYECKUX U IIEKTPHUUECKUX UMITYITbCOB KOMOMHUpOBaHHBINA OI'5-87 (3 mT.);

- BarrmeTp nmornomaemoit momuocT ontudyeckuit OM3-65 (4 mT.);

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

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

- Ocummnorpag C1-75 (2 mrt.);

- Octmmnorpag C1-73 (1 mrT.);

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

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

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

- OITY (1 mrt.);

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

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

- bnox naaukanuu OMK3 (2 mt.);

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

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

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

- JleMOHCTpaIMOHHOE 000pyI0BaHUe [T pe3eHTanui (mpoekTop | mr., skpan 1 mwrT.) ;

- JJabopatopusIii cteHn "KoMIIOHEHTHI BOIOKOHHO-ONITHYECKON JIMHUH CBSI3H'";

- JlaboparopHsIii cTeH 1 "BOIOKOHHO-ONTHYECKAs TUHUS CBSI3U";

- JJabopartopHbIii KoMITIeKC ""BOJIOKOHHO-ONTHYECKUE CUCTEMBI TIEPEIadyr TaHHBIX C BPEMEHHBIM H
BOJIHOBBIM YINIOTHEHHEM KaHaJIOB'";

- JJabopatopHusIii cTeH "BonokoHHO-ONTHYECKast CBSI3b';

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

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Microsoft Office 2007

— PTC Mathcad 15

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

— Kowmmrbrotepnas nabGopaTtopnas paborta lccrnenoBanue ONTHUYECKHUX AEMYIBTUIIEKCOPOB Ha
OCHOBE HaJIOKEHHBIX IOJIOrpaMM B (POTONOIMMEPHBIOM MaTepHae

— Kowmmrbrotepnas naboparopHas padora MccnenoBanue onTHUECKOro MyJbTHILIEKCOPa Ha OCHO-
BE MacCHBa IJITAHAPHBIX BOJIHOBOJIOB

— Kommnbrotrepras nmabopatoprasi pabora KommbroTepHOE HCCIeT0BaHNE MHOTOBOJTHOBBIX 3pOue-
BBIX BOJIOKOHHO-ONTHYECKHUX YCUITUTENEH

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne J1JI CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIC KIIacChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 0o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 0060pyI0OBaHHS:

- yueOHast MmebOerb;

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

- KOMIBIOTEPHI MOJIKIIOYEHB! K ceTH «/HTepHeT» u 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
IIpenBapurensubiil yeunurens B BOCII nenons3yercst mis. ..
YCUJIEHUS CUTHAJa Mepes IPUEMOM CUTHaza
YCUJIEHUSI CUTHAJIa Mepej nepeayeil curuaia
YCUJICHUS CUTHAJIa Mepej Nepeayeii 1 IpueMOM CUTHaja
B IIPOMEXYTOYHON TOUKE JTUHUU CBSI3U

Yeunurens o momuoctr B BOCII ucnone3yercs 1uid. .. YCHIEHUs CUTHANA Mepe]l IPUEMOM
YCUJIEHUS CUTHAJa Mepes nepegadeii

YCUJIEHUS CUTHAJa Mepes nepegadeii u npueMomM

B IIPOMEKYTOYHOM TOUKE JIUHUU CBSI3U

JIuneinbiit ycunurens B BOCII ucnone3yercs nns. ..
YCHUJIEHUS CUTHAaJa Mepes MprueMoM

YCUJIEHUS CUTHAJa Mepes nepegadeii

YCUJIEHUS CUTHAJa Mepej nepeaadeii u npueMom

B IIPOMEKYTOYHOM TOUKE JIUHUU CBSI3U

K 1osrynpoBOJHUKOBBIM YCHUIIMTEISM OTHOCSTCSL. .
Pe3oHaHcHBIE yewinTenu

Yeunurenu O6erymiei BOIHbI

Pe3onaHCHBIE YCUIUTENU U YCUIIUTENH OEryIiel BOJIHBI

Bce ycuinrenu, uMeroniue B CBOEM COCTABE MOIYIIPOBOIHUK

DFA- ycunuTenu oCHOBaHBI Ha. ..
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smenoHe MalikenbcoHa

ONITUYECKOM BOJIOKHE C MIPUMECHIO PEIKO3EMETbHBIX METAJLIOB
pe3onarope ®abpu-Ilepo

Ha TU(PPaKIMOHHBIX CTPYKTypax

MomoBoe ymiotHenue kanasioB (MDM) ocHoBaHO Ha...

pasneneHny MH(OPMAIIMOHHBIX KaHAJIOB 10 ONTHYECKUM MOjaM, pacmnpocrtpassomumcs B OB
I0J] Pa3HBIMU YTJIaMHU

nepenavye MHGOPMAIK HA Pa3HBIX JUTMHAX BOJIH

nepenave NHGOPMAIIH Pa3InIHBIX HHPOPMAIIMOHHBIX TOTOKOB B pa3HbIE TIPOMEKYTKH BPEMEHH

nepeznave MHPOPMAINH C Pa3TMUHBIX HH(OPMAIIMOHHBIX TOTOKOB B pa3Hbix OB

BonnoBoe yniorHenue kananos (WDM) ocHoBaHO Ha...

paszeneHuu MH(OPMAlMOHHBIX KaHAJIOB 110 ONTHYECKUM MojaM, pacnpocTpassomumcs B OB
II0J1 pa3HbIMU YITIAMU

nepefade MHGOPMAIMK Ha pPa3HBIX JUIMHAX BOJIH

nepenavye HHPOPMAIH Pa3INIHBIX HHPOPMAIIMOHHBIX TOTOKOB B pa3HbIe IPOMEXYTKH BPEMEHH

nepeznade MHGOPMAIMK € pa3IMYHbIX HH(OPMALIMOHHBIX IOTOKOB B pa3Hbix OB

EDFA ycunurenu, B O0JIBITMHCTBE CBOEM, pabOTAIOT Ha JJTMHE BOJIHBI HAKAYKH, PABHOM. ..
1480 1 980 um

1480 am

980 M

456 u 1480 um

B EDFA ycunutensix ucnojiab3yrorT. ..
IPSIMYIO HAaKa4uKy

00paTHYIO HaKa4YKy

OpsSMYIO 1 00paTHYIO HaKauKu
OOKOBYIO HAKa4uKy

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

ONTHUYECKOW U AIIEKTPUUECKOMN

ONTUYECKOU

3JIEKTPUYECKON M COBMEIICHHOM

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

nepuoanYecKas

noBTopsieTcs 2 pasa

noBTopsieTcs 4 pasza

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

nudpaknun Pamana-Hara

mudpakuun Opaynrodepa

HOTJIONICHUHU CUTHANIA

JleMyIbTUILUIEKCOPHI Ha roiorpadUyecKux penieTkax OCHOBAHbI Ha ...
MPOCTPAHCTBEHHOM Pa3/ICICHUN KaHAIOB

BPEMEHHOM pa3/IeJICHUH KaHaJIOB

MOJIOBOM pa3/IeJICHUH KaHAJIOB

IIPOCTPAHCTBEHHO-BPEMEHHOM pa3/IeJIeHNH KaHAJIOB
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KoaddummeHTt nepegaun MexIy AByMsSI IOPTAMH ITOKA3BIBACT. ..
oTHoIIeHHe YPPEKTUBHBIX TuToNIaaei 1Byx OB

BPEMCHHYIO CBSI3b 3TUX KaHAJIOB

9acTh MepeJaHHON MOIIIHOCTH MEXKIY dTUMH ITOPTaMHU
KOJIMYECTBO TICPEAAHHON HH(POPMAIIHH

KoaddunmeHTt ycunenns moka3bIBaer. ..

MaKCUMAJIbHYIO MOIIIHOCTH Ha BBIXOAC YCUIIUTCIIA
MOIITHOCTh Ha BBIXOJIC YCUIIATEIIS

OTHOLICHUC CUTHAJI-IITYMa Ha BXOAC U BbIXOAC YCHIIMTCIIA
OTHOIIICHHE MOIIHOCTEH Ha BXOZE U BBIXOJE YCHIUTEIS

[TepexoaHasi moMexa IMOKa3bIBaET. ..

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

BIIUSIHUE HA - KaHan j-1 kaHana

BHocumEbIe IIOTCPHU IMOKA3bIBAIOT. ..

MAaKCHUMAJIbHYIO MOIITHOCTH Ha BBIXOAC MACCUBHOI'O 3JICMCHTA

MOIITHOCTH Ha BBIXOAC ITACCHUBHOI'O 3JICMCHTA

OTHOIICHUC CUTHAJI-IITYM Ha BBIXOAC MAaCCUBHOI'O 3JICMCHTA

YMCHBUIICHUEC OINTHYECKOU MOIIMHOCTH MECXKAY BXOJHBIM M BBIXOAHBIM IMOPTaMU IIACCHMBHOTI'O 3JIC-
MCHTa

KananpHblil HTHTEpBAJ MpeACTaBISAET COOOH. . .

MHTEpBaJl MEKAY LIEHTPAJIbHBIMU JUIMHAMH BOJIH COCEJHUX KaHAJIOB

MHTEPBAJ MKy LEHTPAIbHBIMU JUIMHAMHU BOJIH BCEX KAHAJIOB

MHTEpBaJl MEKY LIEHTPAJIbHBIMU JJITMHAMU BOJIH IIEPBOTO U MOCJIETHETO KaHAJIOB
MHTEPBAJ MEKY LEHTPAIbHBIMU JUIMHAMHU BOJIH IEPBOTO M 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 aMIUINTYIHO-4aCTOTHOM XapaKTEpUCTUKH aHaJIOrOBOTO
NEPEJAIOIET0 ONTONIEKTPOHHOTO MOAYJISI MEHBIIIE WM PABHO MOJIOBUHE €70 MAKCUMAJIbHOTO 3HAUEHUS

UHTEpBaJl 4acTOT, B KOTOPOM 3HAYEHUE aMIUIUTYIHO-4aCTOTHOM XapaKTEPUCTUKH aHaJIOrOBOTO
MEePEAAIOIIETO ONTOIEKTPOHHOTO MOAYJIS OOJIbINE MITM PAaBHO MOJOBUHE €T0 MAKCUMAJIBLHOTO 3HAUCHHS

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

PamaHOBCKHI yCUITUTEIb BBINIOJIHAECTCS B BUIE
BOJIOKOHHOTO YCTPOMCTBa

UHTErPAIbHOTO YCTPONCTBA

CUCTEMBI AUPPAKIIMOHHBIX CTPYKTYP

CHCTEMBI (ha30BBIX PEIICTOK

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1. Uctopus pazsutust MHOroBosiHOBbIX BOCII u ycrpoiicts BonHoBoro ymiotHenuss WDM Mupo-
BOW YPOBEHb Pa3BUTHS ONTHYECKOM CBSI3U C UCIOJIb30BaHueM WDM.
2. Meroap! ymioTHEHHsI HHPOPMAIIMOHHBIX MOTOKOB - Metoj; BpeMeHHoro ymiaotHeHus: (TDM).
O6nacTu UCIOB-30BaHUS, IEPCIIEKTUBBI
3. Meroap! ymiaoTHEHUs UH(POPMALMOHHBIX MOTOKOB -.MoaoBoe yruiotHeHue (MDM). O6nactu
UCIIOJIB30BAHUS, IIEPCIIEKTUBBI
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4. Metozpl yIIIOTHEHHSI HHPOPMAITMOHHBIX MMOTOKOB - MHOTOBOJTHOBOE YIJIOTHEHUE ONTHYECKUX
Hecymmx (WDM). O6nacTi HCTIOIB30BaHUS, TIEPCIIEKTUBBI

5. Crangaptel MexayHapoJHOTO TeIEKOMMYHUKAaMOHHOTO coto3a ITU Ha mpuMeHeHue TeXHOJI0-
ruii U o0opymo-BaHus, MeXayHapoaHOW »siekTpoTexHuueckon komuccus IEC s obGopymoBanus
SDH/SONET ontudeckux 1udpoBbIX cucteM nepenadd. YacToTHbli miaH, crangaptu3oBanHbid [TU-T.

6. Pexomenparuu ITU-T G.mcs Ha onTudeckne nHTEpEUCH Jyisi MHOTOKaHAMBHBIX cucteM u [EC
6129x 111 ON-THYECKHUX BOJIOKOH, MACCUBHBIX U aKTUBHBIX KOMIIOHEHT o0opynoBanus WDM.

7. O61mas cTpyKTypa U mapaMeTpbl ONTHUYECKUX CUCTEM BOJHOBOTO yrioTHeHus. Kpurepuu obec-
neueHust TpeOy-eMbIX XapakTepucTK OleHKa SHEPreTHYeCcKOoro 0romKera

8. OO0mme TPUHIMIBI TIOCTPOSHHUS, ONMUCaHue W CTpykTypa mudpoBeix WDM cucrem. OGrmiee
onucanue u napa-metpsl DWDM, HDWDM cucrem. Onpenenenne 3amnaca no MOIHOCTH.

9. XapakTepUCTUKH MEPENAOIMNX KOMIIOHEHT CUCTEM BOJIHOBOTO YIIJIOTHEHMSI — BBIXOJHASI MOIII-
HOCTb, CTa0MIIb-HOCTh LIEHTPAIBHOM YacTOThI, CIEKTP M OOKOBBIC JICTIECTKH U3TYYCHUS

10. XapakTepuCTUKN KOMIIOHEHT CUCTEM BOJHOBOTO YIUIOTHEHMS . [lepenaryuku -MeToibl MOy -
JSILMY — BHYTPEHHAS (TOKOBas) U BHEIIH:s (nHTepdepomeTpsl Maxa-Llennepa, anekTpoonTuyeckas).

11. Metoap! cTabMIM3alUY UTMHBI BOJIHBI ONTHYECKUX MEPEIaTIUKOB — TEMIIepaTypHas, TOKOBasl.
Crabunu3aropsl UTMHBI BOJHBI HA OCHOBE JIUAJIEKTPUYECKUX (DUIbTpoB. BripaBHUBaHME CIIEKTPAIBHOTO
pacrpeneneHus MOITHOCTH.

12. TlpyHIMOBI MHTETPALMU NIEPEJAIOIINX ONTUYECKUX MOAYJIEH — (JIa3ep, MOLYISTOpP, HOIYIPO-
BOJIHUKOBBIN YCU-JIUTENb.,. (MYJIbTHIIa3ep, MYJIbTUILIEKCOP, YCUIUTEND).

13. IlpuHUuOBl MOCTPOEHUS KOMMYTAaTOpPOB JUISl YCTPOWCTB ONTHYECKOW KpPOCC-KOMMYTAllUU
OXC. BosHOBBIE pa3-BETBUTEIH.

14. BOJIOKOHHO-ONTHYECKUE -ONTHYECKHE HHTEp(EepeHINOHHBIE (UIBTPHI -OAHOCTOPOHHUE
GbunbTph! ( GUIBTPHI KOPOTKHUX W JJTMHHBIX JIJTUH BOJIH).

15. BOJIOKOHHO-ONITHYECKHE -ONTUYECKHE MHTEP(PEPEHIIMOHHbIE (UIBTPBI - U30UpaTeNbHbIE pe-
KEKTOPHBIE U TMOJIO-COBBIE (DUIBTPHI, , XaPAKTEPUCTUKU (PUKCHPOBAHHOTO ONTHYECKOro (huiabTpa Koma-
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. @UABTPHI ¢ peryImpyeMoil oI0COi MPOIyCKaHusl, HacTpauBaeMble (PUIBTPHI ¢ UHTEP(hEpeH -
[IUOHHBIM 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-onTHYeCKHEe HHTEP(PEPEHIIMOHHBIE (DUITBTPHI - PeaU3aIis s MHOTO-BXO0-
JIOBBIX CEJICKTOPOB HA OCHOBE TPEXIOJIIOCHOTO AETUTENS (HEMOINIOMAIOIIEro HHTep(PEpEeHIIHOHHOTO
$uprpa),

21. Ontnueckue ycuwurenu aiasi WDM cucteM — 0co0eHHOCTH TOCTPOSHHS U XapaKTEPUCTHK.

22. OnTuyecKue yCUINTETU Ha BOJIOKHE, UCTIOIL3YIONINE OPHITIO9HOBCKOE paccessiuue. CTUMYIH -
pPO—BaHHOE OPMII-TIOIHOBCKOE paccessHue - HeMUHEHHBIH AP PeKT. XapaKTepUCTHKU

23. OnTUYecKrUe YCWIMTENIN Ha BOJIOKHE, UCIOIB3YIOIINE PAMAHOBCKOE PAcCesHUE. MEePEXOTHbIE
MOMEXU MEXy YCUIMBAEMbIMU KaHaJaMu

24. TTonynpoOBOAHUKOBBIE JIA3€PHBIC YCUIUTEIN — MPUHIUIT JACHUCTBUS, XapaKTEPUCTUKH, . UHTE-
rpauus HIJIY ¢ npyruMu onTH4eCKUMU yCTPOUCTBAMM.

25. Yeunmurenu Ha nipumecHoM BojiokHe OOmue ceenenus 060 EDFA Knaccudukanus EDFA o
croco0am npuMe-HeHHS

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

27. Marematndeckass Mozesib MHOTOBOJIHOBOro EDFA OcHOBHBIE XapaKTEpUCTUKHU YCHIIMTENEH
EDFA

28. Tunoseie xapakrepuctukun EDFA Ycunenvne BOJTOKOHHO-ONTUYECKOTO YCHIMTENS. YCUJICHHE
ciaboro curHana HacelleHHoe ycuiieHre 3aBUCUMOCTh YCHIICHUS OT nofisipu3zanui CrieKTpaibHbIN Tpo-
BaJl yCUJICHHUS.

CornacoBaHa Ha noprane Ne 32750 15



29. IlpuHnmn neicTBUS ONTUYECKUX JEMYJIBTUIUIEKCOPOB Ha OCHOBE HHTEP(EPEHIIMOHHBIX
¢GuibTpoB OCHOBHBIE TAPAMETPhI U XapAKTEPUCTUKU.

30. IIpuHUIMD AEHCTBHS ONTHYECKUX NEMYIBTUIUIEKCOPOB Ha ocHOBe ¢uibTpoB Dadbpu-Ileppo
OcHOBHBIE TapaMeTPBI U XapAKTEPUCTUKU

31. IIpuHIMNO OeMCTBUS ONTHYECKUX NEMYJIBTUIUIEKCOPOB HA OCHOBE AM(PPAKIMOHHBIX PEIIETOK.
OcHoBHBIE NTapa-METPBI U XapaKTEPUCTHUKH.

32. Ontuyeckre MyJIbTUILIEKCOPHI C J00AaBICHHEM M OTBOJOM KaHayoB. KoH¢urypamus u xapak-
TEHUCTHKHU BOJHO-BOJIHOTO MHOTOKaHAJIBHOTO ONTHYECKOTO MYJIbTHILIEKCOPA

33. IIlpyHuMNUagbHas CXeMa U OCHOBHBIE XapaKTEPUCTHKH BOJHOBOJHOW ONTUYECKOW CHCTEMBI
CHEKTPAJIBHOTO MYJIbTHIIIEKCUPOBAHUS/IEMY/IbTUINIEKCUPOBAHUS HAa OCHOBE MAaTpHILbl Cc(ha3MpOBaHHBIX
BOJIHOBOJIOB (hazap).

34. OcoOEHHOCTH TECTUPOBAHUS CUCTEM CO CTIIEKTPATbHBIM YIITIOTHEHHEM. OCHOBHBIC TTapaMeTPhI
CUTHAJIOB ¥ KOMIIOHEHTOB. TpeOoBaHMs K U3MEPUTEILHOMY 000PYIOBAHHIO.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
1, MCTO}II)I N CTaHAAPThI OIITUYCCKOT'O YIINIOTHCHHA I/IH(l)OpMaHI/IOHHI)IX IIOTOKOB.
2. ITapameTppl MHOBOJIHOBBIX ONITHYECKUX CUCTEM CBSI3H.
3. KoMnoHeHTB MHOBOJHOBBIX ONITHYECKUX CHCTEM CBSI3H.

14.1.4. Tembl 1a60paTOpHBIX padoT

HccnenoBanue mapamMeTpoB U XapaKTEPUCTUK MHOTOBOJHOBOTO BOJIOKOHHO-ONTHYECKOTO YCHIIH-
TEJISI MOIITHOCTH

HccnenoBanue mapamMeTpoB U XapaKTEPUCTUK ONTUYCCKUX MYJBTUIUIEKCOPOB Ha OCHOBE WUHTEP-
dbepenmoHHbIX GUILTPoB U GuibTpoB dadpu-Ileppo

HccnenoBanre mapaMeTpoB U XapaKTEPUCTHK ONTHYECKHUX JEMYJIbTUIIICKCOPOB HA OCHOBE HAJIO-
YKCHHBIX TOJIOrpapUUeCKUX PEIIETOK B (DOTOMOIMMEPHBIX MaTepraiax

HccnenoBanue ONTHYECKOTO MYJIBTUILUIEKCOpPA HA OCHOBE MAaCCHBA TUIAHAPHBIX BOJIHOBOOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHAaJIaM /1JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoNHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropun Buapl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
ciyxa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocst HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIH/I0B
I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:
- B IleyatHoi (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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