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3 Bcero aynuTopHbIX 3aHATUI 42 42 4acoB
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PazpaboTumk:

3aBenyromui kadgeapoit kad.
CBYuKP C. H. Illapanrosuu

3aBexyrommii odecriednBaromei kad.
CBYuKP C. H. llapanrosuy

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKarole kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyromInid BEITyCKAOIIEeH Kag.

CBYuKP C. H. llapanroBuu
DKCHEPTHI:

JlotieHT Kadeaps
CBEPXBBICOKOYACTOTHOM U KBAHTOBOM
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
W3Y4YCHHUE TTPUHITUIIOB MTOCTPOCHUS CPEICTB CIIEKTPAIBHOTO YIUIOTHEHUS M YCHIICHUS OITHYECKUX
CUTHAJIOB B MHOTOBOJHOBBIX OINTHYECKHX CHCTEMaX CBSI3HM, MO3BOJISIIOIIMX MHOTOKPAaTHO YBEIUYUTh
ponyckHyo crocobHocth nudpoBeix BOCII, o3HakoMiIeHHE ¢ MX TEXHUYECKHUMHU XapaKTEPUCTHKAMHU,
OTpaHUYCHUSIMA M TEPCIEKTUBAMU  PA3BUTUSL  OTACIBHBIX DJIEMEHTOB MYJBTHUIUIEKCOPHOTO U
YCUJIMTEIIBHOTO 000PYIOBaHUSI ONITUYECKUX U(PPOBBIX CHCTEM CBSI3H.

1.2. 3agaum AMCHMIIMHBI

— [0 wu3ydyeHue (UBMYECKUX  TMPUHIUIIOB TOCTPOEHUS W  TEOPETUYECKUX  OCHOB
(YHKIIMOHUPOBAHUS ONITUYECKUX MYIBTHILICKCOPOB M YCHIIUTEIICH;

— [ mnomydyeHne HEOOXOIMMBIX 3HAHUW MO CTPYKTYPHOW OpraHU3alMM ONTHYECKUX
MYJIBTHILUIEKCO-POB M1 MHOTOBOJTHOBBIX YCHIIUTEIIEH;

— [] u3y4yeHue XapakTEePUCTHK U CTAaHAAPTOB ONTHYECKUX MYJIBTHILIIEKCOPOB U MHOTOBOJIHOBBIX
YCUJIUTEIIEH;

— [ o3HakOMJICHHME€ ¢ TIePCHEKTHBAMH Pa3BUTUS 3JIEMEHTOB MYJIBTUIIEKCOPHOTO U
YCUIIUTEIHHOTO 000PYIOBAaHUS MHOTOBOJIHOBBIX ONITUYECKUX MU(PPOBBIX CHCTEM CBSI3H.

2. Mecto nmucuuniiuabl B cTpykrype OIIOIIT

Jucuunnmza « MynbTHIIIEKCOPHOE U YCUIIMTEIbHOE 000pyI0BaHHE MHOTOBOJIHOBBIX ONTHYECKHUX
cucreMm cBsa3u» (b1.B.JIB.6.2) orHocuTcs k 610Ky 1 (BapuaTuBHas 4acTh).

[IpeamecTByOIIMMY  TUCHMITIMHAMH, (QOPMHUPYIOLIMMHM  HadyajbHble 3HAHUSA, SBISIOTCS:
OnTrueckue Hampasisoomue cpeasl, ONTOAIEKTPOHHBIE U KBAaHTOBBIE MPUOOPHI U ycTpoiicTBa, OCHOBBI
¢u3nyeckoii M KBAaHTOBOM ONTHKH, [IpoekTupoBaHHE, CTPOUTENBCTBO M SKCIUIyaTalUs BOJIOKOHHO-
ONTUYECKUX JINHUH CBSI3U.

[TocnenyromumMu AMCUUIUIMHAMU SIBIISIIOTCS: 3alllUTa BBITYCKHOM KBanM(UKALMOHHOW paboThl,
BKJIOYasi TOATOTOBKY K TPOLEAYype 3alluThl W HOpoueaypy 3amuThl, Ontuueckue uudposbie
TEJIEKOMMyHUKAI[HOHHBIE CUCTEMBI.

3. TpeOoBaHuUs K pe3yJbTATaAM OCBOCHHS JMCIUIIIHHbI

[Tponiecc n3yueHust JUCUMIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— IIK-8 ymeHueM cobupare M aHAIU3UPOBaTh MHGPOpMAIMIO [l (POPMHPOBAHMS HMCXOTHBIX
JAHHBIX JUISI IPOEKTUPOBAHUS CPE/ICTB U CETEH CBSI3U U UX 3JIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOOUTH pACYETBl IO TPOEKTY CETEH, COOpPYKEHHMH U CpEACTB
MH(POKOMMYHHUKAIIUI B COOTBETCTBUM C TEXHUYECKUM 3aJaHMEM C HCIOJb30BAHUEM KaK CTaHIApTHBIX
METOZIOB, NIPUEMOB U CPEJCTB aBTOMAaTHU3allMM NMPOEKTHUPOBAHMS, TaK MU CaMOCTOSTENBHO CO3/1aBa€MBbIX
OPUTMHAJIBHBIX IIPOTpamMM;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3Harh [J (usnMyeckue U TEOPETHUECKUE OCHOBBI OMMCAHUS MHOTOBOJIHOBBIX ONTHYECKHX
MYJBTHILIEKCO-POB U ycuiuTenel ; [ kiaccu(pUKalnuio MHOIOBOJIHOBBIX ONTHYECKUX MYJIBTHUILIIEKCOPOB
U ycuiauTenei; [| NpUHLIUIBI MOCTPOCHHS U paboThl OJIOKOB M YCTPOMCTB MYNIBTHILNIEKCOPHOTO M
YCUIIUTEIBHOTO 00OPYJOBaHUS MHOTOBOJHOBBIX ONTHYECKHUX CHCTEM CBSI3U [| OCHOBBI CXEMOTEXHUKH
MHOTOBOJIHOBBIX ONTHYECKUX MYJIBTUIUIEKCOPOB M yCHIMTENeH; [ MeTpOJIOrMYecKHe IPHUHIUIIBI
U3MEpPEHMS U CTaHAAPThl XapaKTEPUCTUK MHOTOBOJIHOBBIX ONTH-YECKHUX MYJIBTUIUIEKCOPOB M YCHIIUTEIEH
;

— yMmeThb [] BbIOMparTh CXEMOTEXHHYECKYIO peaIM3allMi0 ONTUYECKUX MYJIBTHILUIEKCOPOB U
YCUJIUTEIe MHOTOBOJTHOBBIX ONTHYECKUX CHCTEM M ceTel CBs3M; [] BBINOJHSTH PACUEThl, CBSI3aHHBIE C
BBIOOPOM PEKUMOB PaOOTHI U OMPEACIEHUEM TapaMETPOB ONTUYECKUX MYJIBTUILIEKCOPOB U YCUIIUTENEH;
[l MpOBOIUTH KOMIIBIOTEPHOE MOJEIMPOBAHUE U IPOEKTHUPOBAHUE ONTHUYECKUX MYJIBTUILIIEKCOPOB H
ycunurene; []  Monb30BarbCs  CHOPABOYHBIMHM  JIAHHBIMH  (DPMPM-IIPOM3BOJUTENEH  ONTUYECKUX
MYJIBTUIIIIEKCOPOB U YCHIIMTEJIEH, NIPU MPOEKTUPOBAHUN MHOTIOBOJIHOBBIX ONTHUYECKHX CHCTEM MU CETEU
CBSI3H;

— BJaJeTh [ METOJaMHU aHAJIM3a U pacyeTa OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JIOB ONTHYECKHX
MYJIBTUIIIEKCO-POB M YCWINTENEW, a Takke HMEThb IIPEACTaBICHHE O MeEToJaX KOMIBbIOTEPHOU
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ONTUMHU3AIMK TaKUX YCTPOWCTB; [| HaBBIKAMHM pacuera, MIPOCKTUPOBAHMS U KOMIIBIOTEPHOTO
MOJICIUPOBAHMSI ONTUYECKUX MYJIBTU-TIJIEKCOPOB M YCHIJIUTEIEH MHOTOBOJHOBBIX ONTHYECKUX CHCTEM
cBs3M; [J HaBbIKAMH UYTEHHS W  HW300paxKeHHUs (QYHKIHMOHAIBHBIX M  CTPYKTYPHBIX CXE€M
MYJIBTUIIIIEKCOPHOTO U YCHIIUTEIBHOTO OOOPYAOBAHHS MHOTOBOJHOBBIX ONTHYECKHX CHCTEM CBS3M Ha
OCHOBE CO-BPEMEHHOM AJIEMEHTHOU 0a3bl.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OOmast TpyIOEeMKOCTh AMCHHUIUIMHBI cocTaBisieT 4.0 3aueTHBIX EIUHUIBI U MPEACTAaBICHA B
Tabmuie 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUIUIMHBI

Bunbl yueOHOI esTenbHOCTH Bcero gacos CemecTpsl

8 cemectp
AynutopHbIe 3aHATHS (BCETO) 42 42
Jlexuun 24 24
JlaGopatopHbie pabOTHI 18 18
CamocrosiTenpHas pabota (Bcero) 66 66
[TonroToBka K KOHTPOJIBHBIM paboTam 12 12
Odopmienne 0T4eTOB 10 1a0OPaTOPHBIM padoTam 24 24
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 30 30
Bcero (6e3 3x3amena) 108 108
[ToxaroroBka u craya sK3aMeHa 36 36
OO6mast Tpy10€MKOCTb, 4 144 144
3aueTHbIe EquHAIIB 4.0 4.0

5. ConepxaHue TMCHMILIUHBI

5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AHATHI
Pa3nienbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B TabuIe 5.1.
Tabmuma 5.1 — Pasmensl IUCIHUAIIIINHEL U BUABI 3aHATHI

Bcero
4acoB
Jlab. Cam. dopmupyemblie
HasBanust pa3nenoB AUCHUTUIMHBI Jlek., u (6e3
pab.,u pab.,u KOMITETEHIINHU
9K3aMeH
a)
8 cemecTp
1 Beenenue. Knaccuduxanus 2 0 4 6 I1K-8, T1K-9
MHOTOBOJTHOBBIX ONTHUYECKUX
MYJIBTUIUIEKCOPOB U YCUIIUTEIEH
2 ®u3nueckye NPUHLMIBI IOCTPOCHHUS U 6 5 20 31  IIK-8,IIK-9
TEOPETUYECKIE OCHOBHI (DYHKIITMOHMPOBAHUS
MHOTOBOJTHOBBIX ONTHUYECKUX
MYJIBTHIITIEKCOPOB M YCHITUTEIICH.
3 CrpykTypa u napaMeTpbl MHOTOBOJIHOBBIX 6 8 18 32 IIK-8, IIK-9
ONTUYECKHUX MYJIBTUILUIEKCOPOB U
YCUJIUTEIICH.
4 CrannapTsl Ha 000py1OBaHUE U 4 5 16 25  TIK-8, TIK-9
KOMIIOHEHTBI ONTHYECKUX MYJIBTHILIEKCOPOB
U YCUJIUTENEN
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5 MOHUTOPUHT U TECTHPOBAHNE 4 0 4 8 ITK-8, TTIK-9
MYJBTUIIIIEKCOPHOTO ¥ YCHUIIMTEIBHOTO
00opynoBaHUs
6 IlepcrieKTHBBI pa3BUTHUS IIEMEHTOB 2 0 4 6 I1K-8, I1K-9
MYJIBTUIUIEKCOPHOTO U YCUIIUTEIBLHOTO
000py/I0BaHUS Ha OCHOBE BOJIHOBOJIHBIX
MHTETPaIbHO-ONTUYECKUX CXEM
HWroro 3a cemectp 24 18 66 108
Htoro 24 18 66 108
5.2. Conep:kanue pa3iesioB IMCHUIJIMHBI (110 JEKIUSIM)
Coneprkanue pa3ienaoB JUCIUILIKH (110 JIEKIUSIM) MIPUBEIeHO B Tabnuie 5.2.
Tabnuna 5.2 — Comeprxkanue pa3enoB TUCUUILIUH (TIO JIEKIIHSIM)
Tpyoe dopmupye
HasBanus paznenos ConeprxaHue pa3ienoB JUCUUIUIMHBI 110 JIEKIUSIM | MKOCTb, MPIC
KOMITETEHI]
1707
8 cemectp
1 Beenenue. [Tpenmer u 3anauu kypca. Mictopust pa3Butus 2 [K-8, IIK-
Knaccudukanus MHoroBosiHOBbIX BOCII. YerpoiicTBa BOJIHOBOTO 9
MHOT'OBOJIHOBBIX ymnotHerns WDM Kitaccudu-karus
ONTHYECKUX MHOTOBOJTHOBBIX ONTHYECKUX MYIBTHILIEKCOPOB U
MYJIETUILIEKCOPOB U ycunurened . MupoBol ypoBEHb pa3BUTHUSA
yCUIIUTENeH ONTUYECKOM CBSA3M C UC-TIOJIH30BAaHUEM TEXHOJIOTHH
WDM
Hroro
2 ®usnyeckue npuHuunb OU3nUeCKUe MPUHITUITBI TOCTPOEHUS U 6 ITK-8, T1K-
HOCTPOECHUS U TEOPETUUYECKUE OCHOBBI (DYHKLIMOHUPOBAHMUSL: 9
TEOPETUYECKHE OCHOBBI ~ MHOTOBOJIHOBBIX ONTUYECKUX MYJIBTUILIEKCOPOB HA
(YHKIIMOHUPOBaHUS OCHOBE TOHKOIUIEHOYHBIX.(DUIBTPOB, PE30HATOPOB
MHOTOBOJIHOBBIX ®abpu-Ilepo, nudpakIMOHHBIX CTPYKTYD,
ONTUYECKUX MEPUOANYECKUX BOJTHOBOIHBIX PEIIETOK;
MYJBTUIIIEKCOPOB U MHOTOBOJIHOBBIX ONTHYECKHUX YCUIIMTEIEH Ha OCHOBE
YCUJIUTEIIEH. IIPUMECHBIX BOJIOKOH, IOJYIPBOJHUKOBBIX JIa3€PHBIX
yCUJIMTENEeH, paMaHOBCKOTO M OPUILTIO9HOBCKOTO
paccestHusl. [IpuHIMIIBI TOCTPOSHUSI ONTHYECKUX
MYJIBTHIIJIEKCOPOB BBOZA/BBIBOJIA KaHAJIOB, YCTPOWCTB
ONTHYECKOU KPOCC-KOMMYTAIINH, YCTPOUCTB
KOMITEHCAIIMU IUCIIEPCHH .
Hroro 6
3 Crpykrypa u MynbTUILIEKCOPBI U JEMYIBTUILIEKCOPBI — YHCIIO 6 IIK-8, TIK-
napaMmeTpbl KaHaJoB, I10JI0CA MPOITYCKaHUs, : LIEHTpaIbHas 9
MHOTOBOJTHOBBIX 4acToTa U MEXKaHAJIbHBIN UHTEPBAJL, U30JIALNS U
ONTUYECKUX JabHKE MEPEXOIHbIE TOMEXH, HEPAaBHOMEPHOCTD
MYJBTUIIIIEKCOPOB U pacnpezneneHus IoTephb M0 KaHallaMm;
YCUJIUTEIEH. MOJISIPU3AL[UOHHBIE SBJICHUS — MOJIIPU3ALUOHHO
3aBHCHMBIE NTOTEPHU, NOJSIPU3ALUOHHO-MOI0BAs
JTUCTIEPCHsL; CIIEKTPpaJIbHAsL 3aBUCUMOCTh BHOCUMBIX
MOTEPb; HANPaBIEHHOCTh — OJMKHUE MEPEXOTHBIE
MIOMEXH; MOTepU Ha oTpakeHue. OnTudyeckue
YCHJINTENH - CIIEKTPAJIbHAs 3aBUCUMOCTb U
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PaBHOMEPHOCTH KO PUITMEHTA yCUIICHNUS,

k03 PHUIHEHT ycuneHus cladblX CUTHAIOB U
MEPEKPECTHOTO HACHIICHUS, BBIXOJHAS MOITHOCTh
HACBILICHUS, ITyMOBBIC ITAPAMETPHI.

Uroro
4 CrannmapTsl Ha Cranpaptel Mex1yHapoIHOTO 4 TIK-8, ITIK-
o0opynoBaHue u TeJIeKOMMYHUKalnoHHOro coto3a ITU Ha npuMeHeHune 9
KOMITOHEHTBI ONITUYECKUX TEXHOJOTHH 1 000pynoBanus, MexyHa-poaHON
MYJIBTUILIEKCOPOB U anekTpoTexHudyeckor komuccus IEC s
yCHIIUTENen obopynoBanus SDH/SONET ontudeckux nudpoBbix

cucteM nepeaadd. Ya-cTOTHBIN IJI1aH,
crangapru3oBanubiil [TU-T. Pekomennanuu ITU-T
G.mcs Ha onTHYECKUEe UHTEPPEHCHI 15
MHOTOKaHAIIBHEIX cucteM U IEC 6129x mis
OINTUYECKUX BOJIOKOH, IACCUBHBIX M aKTHBHBIX
KOMIIOHEHT obopynoBanus WDM.

Utoro 4
5 MOHUTOpUHT U Cucremsl MoHuTopunra BOCC2..CoBpeMeHHbIE 4 [IK-8, I1K-
TECTUPOBaHUE cuctembl MoHuTOpuHTra BOJIC.OCHOBHBIE METO/IBI, 9
MYJBTUIUIEKCOPHOTO U napaMmeTpsl U IPUOOPHI ISl TECTUPOBAHUS CUCTEM CO
YCUJIUTEIIBHOTO CHEKTpaJIbHbIM YIUIOTHEHHEM. [lapameTpsl curnanos
o0opynoBaHus Y KOMIIOHEHTOB. MeTobl U3MEPEHUSI U KOHTPOJISL.

N3mepennss DWDM nHa npousBoacTse.

Htoro 4
6 IlepcriektuBsl pa3Butus [lepcrekTuBsl ncnonb3oBaHuss BCM//] Ha OKOHEUHBIX 2 ITK-8, K-
2JIEMEHTOB craniusax BOJIC, cBsi3aHHBIE ¢ BO3MOXKHOCTSIMU UX 9
MYJBTUILIIEKCOPHOTO U MHTETpaly ¢ UCTOYHUKAMU U3JIy4eHus,
YCUJIMTEIIBHOTO MIPUEMHUKAMU, YCUIIUTENIAMU U Jip.MIHTerpanbHbie
000pyA0BaHUs HA OCHOBE HMCTOYHUKHU M3ITy4EHHS - MaTpULbl U3 Y-
BOJIHOBOZHBIX COCIMHUTEIIEH, ITyTEM COEIUHEHNS U3IIYyYCHHUS
WHTETPaJIbHO- nazepoB ¢ oMotsio BCM, o6benuHenus
ONTUYECKUX CXEM yeumrened 1 BCM. Uurerpanus BCM n

¢doronprueMHukoB. HTerpanus GoronpueMHUKOB Ha

InP 1 nemynbsTHUIIIIEKCOPOB HA OTpaXKaTENbHBIX pe-

HIeTKaX U penieTkax npoxogHoro tTuna. Murerpamus

JeMYJIBTUILUIEKCOPOB ¢ (POTOJETEKTOPAaMH Ha OCHOBE

BOIHOBOZOB 13 S102 a taxxke InP

Hroro 2
Hroro 3a cemectp 24

5.3. Pazaesbl AMCUMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3U ¢ 00eceYuBAIOIMMU (NPeabIAyIHMH)
U oOecneynBaeMbIMU (NMOCAEAYIONIUMHU) JUCHUTIIMHAMU
Paznensl MUCHUTUIMHBI U MEXIUCHUIIIMHAPHBIE CBSI3U ¢ 00ECTIEUUBAIONTUME (TIPEIBITYITUMHI) U
obecreynBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHE TPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznenbl TUCIUTUTMHBI B MeXKAUCIUIIITMHAPHBIE CBA3H

No paznenoB qaHHOUW MUCHMIUIMHBL, 111 KOTOPBIX HEOOXOIUMO
HavMmeHoOBaHUE TUCIUTLINH M3ydeHre 00eCneunBarouX U 00ecneunBaeMbIX JUCIUILTUH

1 2 3 4 5 6

HpeIIHlCCTBy'IOH_II/IC JAUCIUITIINHBI

1 OnTryeckue HanpaBIISIFOIIUE CPEIbI +
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2 OnTo3eKTPOHHBIE U KBAHTOBBIE
MPUOOPHI U YCTPOKUCTBA

3 OcHOBBI (PU3UYECKON U KBAHTOBOM
OIITUKHU

4 [IpoekTupoBaHue, CTPOUTEILCTBO U
AKCILTyaTallKsl BOJOKOHHO-ONTUYECKUX +
JIMHUH CBA3U

[Tocnenyromme TMCUUTUIAHBI

1 3amuTa BBITYCKHON
KBaJIM(PUKALMOHHOMN pabOoThl, BKIIOUAs

+ + + + +
HOATOTOBKY K MPOLIEAYPE 3aIHUTHI U
HPOLEAYPY 3aLUTHI
2 OnTrueckue nudpoble + + +

TEJICKOMMYHHUKAIIMOHHBIC CUCTEMBI

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (pOPMHUPYEMBIX NPU U3YUYeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIWH, (OPMUPYEMBIX IMPH HM3YYCHUW IAUCLUUIUIMHBL, W BUAOB 3aHATHI
npescTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YYCHUH JUCIUIUIAHBI, ¥ BHJIOB
3aHATHI

KommereHuun Bunel 3ansTrii
@DopMbl KOHTPOJIS
u Jlek. Jlab. pad. Cawm. pa6.

I1K-8 + + + KontponsHnas pabora, Jx3aMeH,
Otuer no 1abopatopHoii padore,
Tect

I1K-9 + + + Kontponwsnas pabora, Jk3ameH,
Otuer o maboparopHoii padote,
Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3aALUHN 00yUYEHH S
He npenycmorpeno PYIIL.

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnune 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX paboT

®opmupye
Tpynoe Eflblepy
HazBanus pa3znenos HanmenoBaHue 1ab0paTopHbIX paboT MKOCTb,
KOMITETEHI]
uu
8 cemecTp
2 ®usnueckue NpUHIMILL MccnenoBanue napaMeTpoB U XapaKTEPUCTUK 5 IIK-8, TIK-
MOCTPOECHUS U MHOTOBOJIHOBOT'O BOJIOKOHHO-OIITUYECKOTO YCUIIUTENS 9
TEOPETUYECKHE OCHOBBI - (110 BBIOOPY: MpeaBapU-TEIbHOTO, TUHEHHOTO,
(GYHKIIMOHUPOBAHUS YCUJIUTEISI MOIITHOCTH)
MHOTOBOJIHOBBIX Wroro 5
ONTUYECKUX
MYJBTUIIIIEKCOPOB U
YCUITUTEIEH.
3 Crpykrypa u Hccenenosanue nmapaMeTpoB U XapaKTEpUCTUK 4 IK-8, TIK-
napaMmeTpbl ONTHYECKUX JEMYIbTUIIJIEKCOPOB HA OCHOBE 9
7
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MHOTOBOJIHOBBIX uHTEephEepEeHITMOHHBIX GUIBTPOB U GuIbTpoB Dadpu-

ONTUYECKUX ITeppo
MYIBTHILICKCOPOB 1 HccnenoBanue napaMeTpoB U XapaKTEPUCTHK 4
YCUIIUTENEH.

ONTUYECKUX JAEMYIbTUINIEKCOPOB Ha OCHOBE
HAJOXEHHBIX TosiorpaduuecKux pemeéToK B
(oTormonTMMepHBIX MaTepHuaax

Hroro
4 CranpapTtsl Ha HccenenoBanne oNTUYECKOTO MYJIBTUIIIIEKCOPA HA 5) IK-8, IIK-
obopynoBaHue u OCHOBE MacCHBa IJIaHAPHBIX BOJHOBO/IOB (AWGQG) 9
KOMIIOHEHTBI ONITHYECKHX [y 5
MYJBTUILIIEKCOPOB U
yCUJIUTENEN
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
He npenycmorpeno PVYII.

9. CamocrosiTesibHas padora
Bunsr camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIINH TPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMoCTOATENBHOM paboThI, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETECHIHH

Tpyno Popmupy

Bunnl caMocTosITEILHOUM | €MKOCT eMble

Hazpanus pa3znenos DopMbI KOHTPOJIS

paboThI b,  KOMIIETE€H
q 100701
8 cemectp

1 Beenenue. [IpopaboTka JIEeKIIMOHHOTO 4  TIK-§, Tect, Ox3ameH
Knaccudukanmst Marepuasa I1K-9
MHOTOBOJTHOBBIX Vitoro 4
ONTHYECKUX
MYJIBTHILIEKCOPOB U
yCUIUTENEN
2 ®usnueckue npuHIUG  [IpopaboTka JEKIIMOHHOTO 8 IIK-8, KontponwsHas padora,
MOCTPOECHUS U Mmarepuasa [1K-9 Otuer no naboparopHoOit
TEOPETMMECKHE OCHOBEL | (3 b\ rerie OTUETOR 10 3 pabore, Tect, Dk3ameH

KIIMOHUPOBAHUS
(yHKImonKpoBa nabopaTopHBIM paboTam
MHOTOBOJTHOBBIX
OIITHYECKIX [TonroroBka k 4
YCUJIUTEIICH. Htoro 20
3 CtpykTypa u [TpopaboTka JEeKIMOHHOTO 6 IIK-8, KonTponsHas pabora,
napaMmeTpbl Marepuana I1K-9 Otuer o mabopaTopHOii
MHOT'OBOJIHOBBIX OdopMITEHTE OTYETOB 10 8 pabore, Tect, Dx3ameH
OHNTHHCCKHIX nmabopaTopHBIM paboTam
MYJIBTHILIEKCOPOB U
YCHITHTECH. ITonroroBka k 4

KOHTPOJIbHBIM paboTam
Uroro 18

4 CrannmapThl Ha [TpopaboTka JTEKITMOHHOTO 4  TIK-§, KonTpomnpHnas pabdora,
o0opynoBaHue u Marepuana I1K-9 Otuer no 1abopaTopHoOii
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KOMITOHEHTHI onfTuueckux OdopmiieHre 0T4eToB 1Mo 8 pabore, Tect, Dx3ameH
MYJBTUIIIIEKCOPOB U n1abopaTopHBIM paboTam
yeninteaen IToaroroBka k 4
KOHTPOJIbHBIM paboTam
Utoro 16
5 MOHUTOPUHT U [TpopaboTka JTEKIIMOHHOTO 4  TIK-8, Tect, Dx3amen
TECTUPOBAHUE Marepuasa ITK-9
MYJTBTUTIIEKCOPHOTO U Vitoro 4
YCUJIUTEIBHOTO
00opyioBaHus
6 [lepcriektuBsl pa3Butus [IpopaboTka JEKITMOHHOTO 4  TIK-8, Tect, Dx3amen
3JIEMEHTOB Marepuasa ITK-9
MYJTBTUTIIIEKCOPHOTO U Vitoro 4
YCUJIUTEIBHOTO
000py/I0BaHUS Ha OCHOBE
BOJIHOBOZHBIX
HUHTETPATBHO-ONITHICCKUX
cxeM
Hroro 3a cemectp 66
ITogroroBka u cmada 36 DK3aMeH
IK3aMeHa
Hroro 102
10. KypcoBas pabora (mpoekr)
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OHEHKH yCIIeBaeMOCTH 00y4arouXxcst

11.1. BaniabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — bayibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

MakcuMaibHBIN

MakcuMaibHBIN

MaxkcuManbHBIN

OneMeHTHl yueOHOU 0asut 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
KonTponbHas pabota 10 10 10 30
OTueTt o mabopaTopHOii 10 10 10 30
pabote
Tect 2 3 5 10
Hroro MmakcumyM 3a 22 23 25 70
nepuos
OK3aMeH 30
Hapacratomum urorom 22 45 70 100
11.2. IlepecueTt 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OamioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpecTaBiieH B Tabmmie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU
baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuManbHON cyMMbI OaioB Ha naty KT 5
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Ot 70% no 89% ot makcuManbHON CyMMBI OaioB Ha aary KT

Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cymMMbl 02/1J10B B TPAAUIIHOHHYI0 H MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl OaioB B TPAJUIMOHHYIO H MEXKIYHApPOIHYIO OLICHKY MPEACTABICH B TaOIuUIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Wrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85-89 B (ouens xopoio)

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

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (H0CpeicTaeiio)
2 (HeynOBIIETBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O00ecTieyeHue TUCHUIINHBI

12.1. OcHoBHas uTEparypa
1. MynbTUIIEKCOPHOE M YCWIMTEIbHOE O0OpYI0BaHHME MHOTOBOJHOBBIX ONTHYECKUX CHUCTEM
nepenauu: YuyeOnoe nocobue / JlosonsHoB E. A., Illapanrosuu C. H., Mupropoa B. I'., Ky3uenos B. B. -
2016. 156 c. [DnextponHbIii pecypc| - Pexxum pocryma: https://edu.tusur.ru/publications/6022 (nara
obpamenus: 19.06.2018).

12.2. lonoinuTeIbHAS JIUTEpPaTypa

1. 3acnmaBckmii K.E. BonokoHHO-onTHYeCKHE CHUCTEMbl MepeAayd CO  CIEKTPaTbHBIM
yIUIOTHEHUEM: YueOHoe mocobue st By3oB. - HoBocubupck: Cubl'YTU, 2005. — 136 c. (manuuue B
oudmmoreke TYCVYP - 20 3k3.)

2. CxusipoB, O.K. BonOKOHHO-ONTHYECKHE CETH M CHUCTEMBbI CBSI3U [DJIEKTPOHHBIA pecypce] :
yue6. mocobue / O.K. CxuspoB. — Dnekrpon. maH. — Cankr-IlerepOypr : Jlans, 2018. — 268 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/104959 (mara oOpamenusi: 18.06.2018). [DneKkTpoHHBIH
pecypce] - Pesxxum noctyna: https://e.lanbook.com/book/104959 (nara obpamenusi: 19.06.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIe Y4eOHO-MeTOANYeCKHE MOCOOUs

1. MyJbTHIUIEKCOPHOE M YCHIUTENHbHOE OOOpYIOBaHHE MHOTOBOJHOBBIX ONTHYECKHX CHCTEM
ces3u: KomnbrorepHslit naboparopusiil npaktukym / Hlapanrosuu C. H. - 2016. 158 c. [DnekTpoHHbII
pecypce] - Pesxxum nocryna: https://edu.tusur.ru/publications/6021 (nara obpamenus: 19.06.2018).

2. MynbTUIUIEKCOPHOE M YCWIINTENIbHOE O0OpYAOBaHHE MHOTOBOJHOBBIX ONTHYECKUX CHUCTEM
CBSI3U: Y4eOHO-METOIMYECKOEe T0COOME MO0 OpraHu3alli CaMOCTOATENbHOW pPadOTHl CTYAEHTOB
HanpasieHus: noAarotoBku 11.03.02 «MHDOKOMMYHHKAIMOHHBIE TEXHOJIOTMM M CHCTEMBI CBSI3U» /
[Mapanropma  C. H. - 2016. 55 «c¢. [OnekrpoHHbli pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/6020 (nata oopamenus: 19.06.2018).

12.3.2. YyeOHo-MeTOAUYECKHE OCOOUS A5l JIUI[ C OTPAHMYEHHBIMU BO3MOKHOCTSIMHM 310POBbS U
HHBAJIN/10B
VY4eOHO-MeTOqMUeCKHe MaTeprabl s CaMOCTOSTEIbHOW U ayIuTOPHON paboThl 00Y4arOLIUXCs
U3 YHClia JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSl M MHBAJIHNI0B MPEAOCTABISAIOTCA B opmax,
a/lalTUPOBAHHBIX K OTPAaHMYCHUSM UX 37I0POBbsS M BOCHPUATHUS UH(OpMAIIHH.
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JLast iu1l ¢ HApYIIeHUSIMH 3peHusl:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Me4aTHON (hOpME YBEITUUCHHBIM MIPUGDTOM.

JI1st M1l ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

JIJ1s1 JIN1 ¢ HAPpYUIEHUSIMH OTIOPHO-ABUTATEJLHOTO annapara:
- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. lpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBI
1. PexomeHmyeTcs UCHONB30BaTh MpodeccruoHaNbHblE W WH()OPMAIMOHHBIE 0a3bl JaHHBIX,
CIIMCOK M ajJpeca KOTOPBIX JOCTYIIHBI 110 cchuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajibHO-TeXHUYECKOe o0ecneyeHne JMCUMILIUHBI U TPedyemMoe NporpaMMHoOe
o0ecreuenue

13.1. O6mue TpeGoBaHNs K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecrie4yeHHn 0
AUCHUIINHBI

13.1.1. MarepuajJbHO-TeXHHYECKOE U POrPAMMHOe o0ecneyeHue sl JJEKINMOHHbIX 3aHATHH
s mpoBeneHusl 3aHATUN JICKIIMOHHOTO THIIA, TPYNIOBBIX U WHIUBUAYATIbHBIX KOHCYIBTAIIHM,
TCKYHICTO KOHTPOJIA U HpOMe)KYTOIIHOfI aTTCCTAllMU UCIIOJIB3YCTCA yqe6Ha91 aAyauTopusa C KOJUYCCTBOM
MOCa/IOYHBIX MeCT He MeHee 22-24, 00opyaoBaHHas JOCKOM U cTaHIapTHOW yueOHOU Mebenbto. Merorces
JEMOHCTPAIIMOHHOE 000pyIOBaHNWE M Yy4eOHO-HAIISAIHBIC TOCOOWS, OOSCICUMBAIONIUE TEMATHUCCKHE
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIIHHBIL.

13.1.2. MarepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOe o0ecnedyeHue s J1a00paTopHbIX padoT

YueOHo-BhruncnuTenbHas naboparopus uM. E.C. Koanenko «Jlaboparopusi BOJOKOHHO-
ONTUYECKUX JIMHUMN CBSI3H U U3MEPEHUIN»

yueOHasi aynuTopus Al MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
IIPOBEJCHUS 3aHATHI MPAKTUYECKOT0 THUIIA, yueOHast ayIuTOpUs AJisl IPOBEACHUS 3aHATUH 1a00paTOPHOTO
TUMa, ydyeOHas ayguTOpHs JJs MPOBEACHUS 3aHATUA CEMHUHAPCKOTO THUIIA, MOMEMICHUE JJIi KypCOBOTO
MPOCKTUPOBAHUS (BBITIOJIHEHHUSI KYPCOBBIX pPa0OT), TOMEIICHHE JUIsi TPOBEACHHS TPYIIOBBIX U
WHJMBHUIYaJIbHBIX KOHCYJIBTALUM, TIOMENIEHUE JUIsl TPOBEICHUS TEKYIIErO KOHTPOJIA U HMPOMEXYTOUYHOM
arrecraluu

634034, Tomckas o6mnacts, T. Tomck, Bepmmnuna ynuna, 1. 47, 3336 aya.

Onucanue uMmeroIerocs 000pya0BaHus:

- KomnbrorepHbie pabouune cranHiuu (8 mr.);

- ['enepatop onTHYECKUX U NMEKTPHUUECKUX UMITYIIbCOB KOMOMHUpoBaHHBIA OI'5-87 (3 mt.);

- BartmeTp mornomaemoit momHocty ontudeckuid OM3-65 (4 mrt.);

- Barrmetp normomaemoit momuaoct ontudeckuit OM3-66 (1 mt.);

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

- Ocuumnorpag C1-75 (2 wr.);

- Octitorpad C1-73 (1 mr.);

- Usmeputens ko3 dunmenta ommbdok 832 (1 mr.);

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

- ['eneparop BoicokouacToTHbI CIITT4-102 (1 wT.);

- OITY (1 wr.);

- Kommnexr st cBapku ontuueckoro Bosiokaa KCC-111 (1 mt.);

- Kommnekr ans capku ontudeckoro Boiokaa KCC-121 (1 mr.);

- brox naaukanun OMK3 (2 mt);

- Uctounuk nocrosinHoro Toka b5-21 (1 mt.);

- Ucrounnk nutanus moctostHHoro Toka b5-45 (1 mr.);

- Pe¢nexkrometp ontuueckux norpemHocreit OFT-12 (2 mrt.);

- JleMoHCcTpanmonHoe 000py/IOBaHuE /7Sl Tpe3eHTanui (mpoekrop 1 mr., 3xkpaH 1 mrT.) ;
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- JlaboparopHsIii cTeHa "KOMIOHEHTHI BOJIOKOHHO-ONITUYECKON JIMHUU CBS3H';

- JJaboparopHnsriii ctera "BonokoHHO-ONITHYECKast JIMHUS CBSI3H "

- JlaboparopHsIif koMILIeKC "BOTOKOHHO-ONITUYECKHE CUCTEMBI TIepeIadr JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIIJIOTHEHHUEM KaHAJIOB";

- JJabopatopHhblii crenn "BonoKOHHO-ONITHYECKAs! CBSI3b';

- TUNoBo# KOMIUIEKT yueOHOro 000pyaoBaHus "MOHTaX U HKCIUTyaTalys BOJIOKOHHO-ONITHYECKUX
CTPYKTYPUPOBAHHBIX KaOEIbHBIX CHCTEM";

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:

— Microsoft Office 2007

— PTC Mathcad 15

— Kowmmbrotepnas nmaboparopHast pabora VccrnenoBaHue ONTHYECKHX AEMYIBTHILICKCOPOB Ha
OCHOBE MHTEp(PEpEeHIIMOHHBIX GUIBTPOB U GUIbTpoB Padbpu-Ileppo

— Kowmmbrorepnas nmaboparopHast pabora MccrnenoBaHue ONTHYECKHX AEMYIBTHILICKCOPOB Ha
OCHOBE HAJIO)KCHHBIX TOJIOTPaMM B ()OTOTIOTMMEPHBIOM MaTEpUae

— KowmmbrotepHas mabGopatopHast pabora MccnemoBaHue ONTHYECKOTO MYNBTUIUIEKCOpa Ha
OCHOBE MacCHBa IJIAaHAPHBIX BOJIHOBOJIOB

— KowmnbrotepHas nabopatopHas pabora KommobploTepHOE HCCIEIOBAaHME MHOTOBOJHOBBIX
3pOUEBBIX BOJIOKOHHO-ONTHYECKUX YCHIIUTENEH

13.1.3. MarepuajibHO-TeXHHYECKOE U MPOrPAMMHOe o0ecredeHne ik CAMOCTOSATEeIbHOH padoThl
Jiist caMOCTOSITeIbHON pabOThl MCTONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PaCIIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jleanna npocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Beprmauna yiuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, . Tomck, Bepimnuna ynuna, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yaeOHast meOeb;

- koMmnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIIOUEHbl K ceTh «HTepHeT» M o00ecnednBaroT JIOCTYN B 3JIEKTPOHHYIO
MH(pOPMaLMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyenn mporpaMMHOTO OOECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCIUIITUHBI IS JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS U HWHBAJIUJAaMU
OCYILIECTBIISIETCS C UCTIOJIB30BAaHUEM CPEACTB 00YUeHHUs OOIIEro U CHEeIUaIbHOIO Ha3HAUCHHS.

[Tpu 3aHATHAX € OOy4YaIOIIMMUCS € HAPYLIEHMSAMM CJyXa IPEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJAbTUMEAUIHBIX CPEACTB U JPYIMX TEXHUYECKHX CpENICTB
npueMa/mepeaadn yaeOHoi uH(opMaIuu B JOCTYMHBIX (popmMax, MOOMIBHOW CHUCTEMBI MpPETofaBaHUs
Ui 00y4aloIMXCs C WHBAIWIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YueOHas aylTuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroliuecs C HapylleHHeM CiyXa, 00OpyloBaHa KOMIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOMN JOCKOH, MYIIBTUMEINHHON CUCTEMOI.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
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JICKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOKHOCTH ITPOCMOTpPA YAAJICHHBIX 00BEKTOB (HalpuMep, TeKCTa

Ha JIOCKE WM cjaiila Ha 3KpaHe) MpU IOMOIIY BUAEOYBETUUUTENEH JIsl KOM(POPTHOTO MPOCMOTPA.

[lpu 3aHATHAX C OOYYaIOUIMMMCA C HAPYLIEHHSIMH ONOPHO-ABUIaTeJbHOI0 amnmapara
UCTIONB3YIOTCS AJITEPHATHBHBIC YCTPOMCTBA BBOJAa HMHGOpPMAIMM M JPyrHe TEXHUYECKHE CPEACTBa
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYEHHS JUIS

JIFOAEH C MHBAITUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJbl  METOANIECCKUE PEKOMECHIAIIUH M0 OPraHU3alluUi U3YYCHUH
AUCHHUIIIMHBI

14.1. Couepmalme OLHECHOYHBLIX MaT€puaJIOoB 1 METOAUYECCKHUE PCKOMEHIAIINN

I[JISI OLCHKHU CTCIICHH C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[HCHHHHHHOﬁ
KOMHCTCHI_II/Iﬁ HCIIOJIB3YIOTCA OCHOYHBIC MaTC€pHalibl B COCTABE!

14.1.1. TecToBBIEC 3aJaHUA

[Ipensapurenbhsbiil yeunutesns B BOCII
UCIOJIB3YETCS . ..

YCUIICHHUA CUTHAJIa NEpEd IIPpHUEMOM
CHUIHaJia

YCUJICHUS CUTHAaJa 1epes nepeaaydeit
CUTHaJIa

YCUJIEHUs CUTHAJIA Iiepejl nepeaadeit u
IIPUEMOM CHUTHaja

B HpOMeHQYTOHHOﬁ TOYKC JIMHHUHU CBA3U

VYeunmurens no momuoctd B BOCII
WCIIONB3YeTCs IS, . .

YCUIICHUA CUTHAJIA IEped IPUEMOM
CHUIHaJia

YCUIICHUA CUTHAJIA NIEPEC] nepeﬂaqeﬁ
CHUIHaJia

YCUJIEHHs CUTHAJIA IIepejl nepeaadei u
IPUEMOM CHUTHaJIa

B [IPOMEKYTOYHOM TOYKE JIMHUU CBA3U

Jluneitnsiit yeunurens 8 BOCII
UCHONb3YyeTCs JJIA. ..

YCUIICHUA CUTHAJIA IEpCa IPpUEMOM
CHUT'HaJIa

YCWJIEHMS CUTHAJIA IIepe nepeade
CUTHaJIa

YCUJIEHHs CUTHAJIA Iiepejl nepeaadei u
IIPUEMOM CHUTHaja

B HpOMe}KYTOqHOﬁ TOYKE JIMHUU CBA3U

K MMOJIYITPOBOAHHUKOBLIM YCUIIUTCIIAM
OTHOCATCAL...

Pe3onancHbIe YCUIINUTCIIN

Yewnnrenu Geryiiei BOJHBI

Pe3oHaHCHBIC yCUTTUTENN U YCUITUTETN
Oeryiei BOJTHBI

Bce ycunurenu, UMEIONIE B CBOEM
COCTaBe MOIYIPOBOIHUK

DFA- ycunuTenu oCHOBaHbI Ha. ..

s1resione MaiikeanrcoHa

ONTHUYCCKOM BOJIOKHE C ITPUMECHIO
PECAKO3CMCIIbHBIX MCTAJIJIOB

pesonarope ®abpu-Ilepo

Ha U PAKIMOHHBIX CTPYKTypax

Monogoe yrioTHenue kanaiaos (MDM)
OCHOBAHO Ha...

pazaeneHuu HHPOPMAIIMOHHBIX KaHATIOB
M0 ONTUYECKUM MOJIaM,
pacnpoctpassitonuMcs B OB non pasHbIMu
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yIIIaMHu

nepenade HHPOpPMAIMK HA PAa3HBIX JJIHHAX
BOJIH

nepenade HHPOpPMAIK Pa3InIHbBIX
MH(pOPMALMOHHBIX IOTOKOB B pa3Hble
IIPOMEKYTKH BPEMEHHU

nepegaye HHPOPMALUU C PA3ITUYHBIX
MH(OPMAITMOHHBIX MIOTOKOB B pa3Hbix OB

BonnoBoe yrutotaenue kananos (WDM)
OCHOBAHO Ha...

pa3zaeneHuu HHPOPMAIIMOHHBIX KaHAIOB
[0 ONTHYECKUM MOJIaM,
pactpoctpasnsitouumcs B OB noj pasubiMu
yriiaMu

nepenade HHPOpPMAIMK HA Pa3HBIX JUTMHAX
BOJIH

nepenade HHPOpPMAIHH Pa3InIHBIX
MH()OPMALMOHHBIX TOTOKOB B Pa3HbIC
IPOMEXYTKH BPEeMEHHU

nepenade HHPOPMAIHH C Pa3THIHBIX
MH(OPMAILIMOHHBIX TOTOKOB B pa3Hbix OB

EDFA ycunutenu, B OOJbIINHCTBE CBOEM,
paboTaroT Ha JUTMHE BOJIHBI HAKAYKH,
paBHOIA. ..

1480 1 980 um

1480 am

980 um

456 u 1480 am

B EDFA ycunurtensix UCIONb3YIOT. ..

MPAMYHO HAKa4YKy

00paTHyI0 HAaKauKy

MNpSIMYIO U o6paTHy10 HaKa4YKH

OOKOBYIO HAKauKy

Crabunuzanus kodhuimeHTa ycuieHus B
EDFA mMoXeT OBITb...

ONTHUYECKOU, WEKTPUIECKON U
COBMEIICHHOU

ONTUYECKOU U DIIEKTPUUECKOMN

Onruueckoi

AIIEKTPUYECKON U COBMELIEHHOU

AnmnaparHast GyHKIHS QUIBTpa HA OCHOBE
pe3onaropa ®abpu-Ilepo...

HC ICPUOANYICCKAA

NnepruoanvccKas

NoBTOpsieTcs 2 pasa

nosropsiercs 4 pasa

JleMyJIbTUIUIEKCHPOBAHUE C IPUMEHEHUEM
MHTEP(PEPEHITNOHHBIX (PUIBTPOB OCHOBAHO
Ha...

Judpakuuu bparra

mubpaknuu Pamana-Hara

mudpakuuu Opaynrodepa

IOIIOIICHNUHN CHUTHaJIa

I[CMyJ'IBTI/IHJICKCOpLI HarT OJ'IOPpa(I)I/I‘-ICCKI/IX
pemeTKax OCHOBAHLI HA ...

MNPOCTPAaHCTBCHHOM PA3ACIICHUU KaHAJIOB

BPEMCHHOM pPa3aCICHUU KaHAaJIOB

MOJOBOM pPa3aCIICHUHU KaHAJIOB

MIPOCTPAHCTBEHHO-BPEMEHHOM Pa3JICIICHIH
KaHaJIOB
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Koagunment nepenaun Mexay IByMs
MOPTaMH MTOKA3bIBAET. ..

OTHOIICHHE YPPEKTUBHBIX TUIOMIAEH IBYX
OB

BPEMCHHYIO CBS3b OTUX KaHAJIOB

YacTh MEPEIaHHON MOILHOCTH MEXKIY
STUMU MMOPTAMU

KOJIMYECTBO MepelaHHON nHpopManuu

Koagunuent ycuineHus mokasbiBaer. ..

MAaKCHUMAJIbHYO MOIIHOCTH Ha BBIXOAC
YCHIINTCIIA

MOINHOCTH HAa BBIXOAC YCUIIUTCIIA

OTHOIICHHUE CUT'HAI-IITyMa Ha BXOA€ 1
BbIXOC YCHUIIMTCIIA

OTHOIICHHUEC MOH_[HOCTGI;'I Ha BXOAC U
BBIXOC YCUIIMTECIIA

HGPGXOI[HaSI IIoMEXa IMOKa3bIBacCT. . .

BJIMSIHUEC HA j-ﬁ KaHaJl COCCIHUX KaHaJIOB

BJIMSIHUE HA J-i KaHAJI BCEX OCTAJIbHBIX
KaHaJIOB

BJIMSHKE Ha J-i KaHan j+1 kaHaia

BIMSIHUE Ha J-i KaHai j-1 kaHaa

BHocuMBIE TOTEPH MTOKA3BIBALOT. . .

MAaKCHUMAJIbHYIO MOIIHOCTb Ha BBIXOAC
HaCCUBHOI'O 3JICMCHTA

MOIIHOCTB Ha BBIXOAC IMTaCCUBHOI'O
OJICMCHTA

OTHomIEeHNE CUTHAJI-IIYM Ha BBIXO/EC
HaCCUBHOI'O 3JICMCHTA

YMCHBIICHUC OITUYECCKOM MOIIMHOCTH
MCKAY BXOAHBIM U BbIXOAHBIM ITOPTaAMU
HaCCUBHOI'O 3JICMCHTA

KanaybHbIll HHTEpBaI NPEACTABIAET
coboil...

HHTCPBAJI MCKAY LHCHTPAJTIbHBIMU JJIMHAMU
BOJIH COCCAHMX KaHaJIOB

HHTCPBAJI MCKAY LHCHTPAJIbHBIMU JJIMHAMU
BOJIH BCE€X KaHAJIOB

HHTCPBAJI MCKAY HCHTPAJIbHBIMU JJIMHAMU
BOJIH IICPBOI0 U NOCJIICAHETO KaHAJIOB

HHTCPBAJI MCKAY LHCHTPAJIbHBIMU JJIMHAMU
BOJIH IICPBOIro0 M HCHTPAJILHOTO KaHAJIOB

[Tosoca mporryckaHus KaHasla — 37O ...

HHTEPBAJI 4aCTOT, B KOTOPOM

3HaA4YCHUC aMHHHTyHHO'qaCTOTHOﬁ
XAPAKTCPUCTHUKHU aHAJIOTOBOI'O
nepeaaromero OITOJICKTPOHHOIO MOAYIIA
PpaBHO IMOJIOBUHE €0 MaKCUMaJIbHOI'O
3HAUYCHU

HUHTCpBAJI 4aCTOT, B KOTOPOM 3HAUCHUC
aMHHHTYﬂHO-qaCTOTHOﬁ XAPaAKTCPUCTUKHA
AHAJIOroBOro Imnepeaarouicro
ONTORJICKTPOHHOTI'O MOAYJISI MCHBIIIC UIN
PpaBHO IMOJIOBUHE €0 MaKCUMaJIbHOI'O
S3HAUYCHU

HHTEPBAJI 4aCTOT, B KOTOPOM 3HAUYCHUC
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aMILIUTYIHO-4aCTOTHOM XapaKTEPUCTUKU
aHaJIOroBOIO IEPEAAoLIEro
OITO3JIEKTPOHHOTO MOAYIS OOJIbINE HITH
PaBHO IIOJIOBUHE €r0 MaKCHUMAaJIbHOTO
3HAYECHUs

WHTEPBaJ 4aCTOT, B KOTOPOM 3HAYECHHE
aMIUIMTYAHO-4aCTOTHON XapaKTEPUCTUKU
aHAJIOrOBOIO IEPENAIOLICTO
OIITOYJICKTPOHHOIO MOAYJI MEHBILIE
IIOJIOBUHBI €I0 MAKCUMAJIbHOI'O 3HAYCHHUS

PamaHOBCKUI yCHUITUTEID BBINOJIHSAETCS B BOJIOKOHHOT'O YCTPOMCTBA

BHJIE. .. MHTErPAIIBHOTO YCTPOMCTBA
CUCTEMBI TU(PPAKIIHOHHBIX CTPYKTYP
CucreMbl a3oBBIX PEHIETOK

14.1.2. Dx3ameHallMOHHbIE BONIPOCHI

1. Ucrtopus pasutus MHOroBojgHOBbIX BOCII m ycrpoiicTB BosHOBOTrO yruiotHeHuss WDM
MupoBoii ypOBEHb pa3BUTHS OITUYECKON CBSI3U € ucnoyb3oBanueM WDM.

2. Meroap! ymioTHeHUs] HHPOPMAIIMOHHBIX MOTOKOB - Meton BpeMeHHoro ymiotHeHus (TDM).
OO6nacTH UCIIONIb-30BaHUS, IEPCIICKTUBBI

3. Metonsl yIuioTHEHUs! HH(GOPMALIMOHHBIX MOTOKOB -.MonoBoe ymiotHeHune (MDM). O6nactu
HCII0JIb30BaHUs, IEPCIIEKTUBbI

4. Metozp! yrioTHEHHSI HH(GOPMALIMOHHBIX MTOTOKOB - MHOTOBOJIIHOBOE YIUIOTHEHHE ONTHYECKUX
Hecymux (WDM). Obnactu uCrons30BaHus, IEPCIEKTUBBI

5. Cranpaptel MexayHapoaHOTO TeJeKOMMYHHKAMoHHOro coto3a [TU Ha mnpumeHnenue
TEXHOJIOTHI U 000pyH0-BaHus1, MexayHapoaHoi snekTporexuunyeckoid komuccus IEC ans ob6opynoBanust
SDH/SONET ontrudecknx mudpoBbIX cucteM nepenadn. YacToTHbId miaH, ctangaptuzoBanusiid [TU-T.

6. Pexomengaruu [TU-T G.mcs Ha ontuueckue uHTEpPQENCHI 11 MHOTOKaHATBHBIX cucteM u [EC
6129x 11 OTN-TUYECKUX BOJIOKOH, ITACCUBHBIX M aKTUBHBIX KOMIIOHEHT 000pynoBanus WDM.

7. O0mas CcTpyKTypa W MapaMeTpbl ONTUYECKUX CHUCTEM BOJHOBOTO yIUIOTHeHUs. Kpurtepuu
obecriedeHus Tpedy-eMbIX XapakTepucTHK OleHKa SHEPreTUYeCcKOro OromKeTa

8. OOuMe MpUHIUIBI TOCTPOEHUs, OMHMCaHue M CTPyKTypa nuppoBbix WDM cucrem. O6iee
onucanue u napa-metpsl DWDM, HDWDM cucrem. Onpenenenue 3anaca no MOIHOCTH.

9. XapakTepHUCTUKH IEpPENAINX KOMIIOHEHT CHCTEM BOJIHOBOIO YIUIOTHEHUS — BBIXOJHAs
MOIIHOCTh, CTa0MJIb-HOCTh [IEHTPAJIbHON YaCTOThI, CIEKTP ¥ OOKOBbIE JIEECTKU U3TyUCHUS

10. XapakTepuCTUKH KOMIIOHEHT CHCTEM BOJHOBOIO yIUIOTHEHUs . llepengarunku -meTonsl
MOIYISIIMM  —  BHYTpEeHHsAsT  (TokoBas) M BHewmHss  (uHTepdepomerpsl  Maxa-Ilenaepa,
IIEKTPOOIITUYECKAS).

11. Metoap! cTabmiin3alMy IJIMHBI BOJIHBI ONITUYECKUX MEPEAaTIYMKOB — TEMIIEpaTypHasi, TOKOBasl.
Crabunusarops! ATUHBI BOJIHBI HA OCHOBE AMAIEKTPUUECKUX (PUIBTPOB. BhIpaBHHBaHUE CHIEKTPAIBHOIO
pacnpeaeneHuss MOIHOCTH.

12. TlpuHIMOBI WHTETpAallMd MEpefalolIMX ONTHYECKUX MoAyiaed — (Jasep, MOIYyIATOp,
MOJTYTIPOBOAHUKOBBIN YCU-JIUTEND.,. (MyJIbTUIA3€P, MYIBTUILIIEKCOP, YCHIIUTENbD).

13. IlpuHOUOBEI MOCTPOEHUS KOMMYTATOpPOB MJsi YCTPOWCTB ONTHYECKOM KpPOCC-KOMMYTAalUH
OXC. BonHOBBIE pa3-BETBUTEIIH.

14. BoJIOKOHHO-ONTHYECKUE -ONTUYECKHE HWHTEPPEPEeHIIMOHHbIE (QUIBTPBI -OJHOCTOPOHHHUE
¢uabTpel ( GUIBTPHI KOPOTKUX U JUTMHHBIX JUIUH BOJIH).

15. BOJIOKOHHO-ONTHYECKHE -ONTHUYECKUE WHTEepPEepeHIIMOHHbIE (UIBTPHl - U30HpareibHbIe
PEXKEKTOPHBIE U I0JI0-COBbIE (DUIIBTPBI, , XapPAKTEPUCTHKU (PUKCUPOBAHHOTO ONTHUYECKOrO (UIBTpa
komranuu DiCon

16. BOJOKOHHO-ONTUYECKHUE -ONTHUYECKUE (UIBTPHI HA OCHOBE AU(PPAKIMOHHBIX PELIETOK.
Tunosble napameTpsl

17. Tlepuoauueckas BoHoBosHas pemetka AWG, [Tpunuun neiictsust AWG u napaMeTpsl

18. @unbrTpsl ¢ peryiupyeMoil T1OJ0COH MpOINycKaHWs, HacTpauBaeMble (QUIBTPHI C
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UHTEPPEPEHIIMOHHBIM TOKPBI-TUEM. U OCHOBHBIE XapaKTEPUCTHKH IEPECTPAUBAEMOr0 ONTHUYECKOTO
¢unpTpa komnanuu DiCon

19. AkycroonTrueckue QUIbTps, a Takxke pezonaropbl Padpu-Ilepo kak BorokoHHo-onTHYeCKHEe
-ONTHYECKUE QUIBTPHI.

20. WDM Bon0KOHHO-ONTHYECKUE UHTEPPEPEHIIMOHHbIE (DUIBTPHI - peaju3aius A MHOTO-
BXOJ/IOBBIX CEJIEKTOPOB HAa OCHOBE TPEXIOJIIOCHOTO JIEIUTENs (HEMOMIOMAKOUIEro HHTephepeHIIHOHHOTO
¢buibTpa),

21. Onruueckue ycunutenu 1t WDM cuctem — 0COOEHHOCTH MMOCTPOSHUS U XapaKTEPUCTHUK.

22. OnThyeckWe YCWIHTEIHM HA BOJIOKHE, HCIOJL3YIOIINE OpPUIUTFOOHOBCKOE paccesHHe.
Ctumynupo—BaHHOE OPUII-JIFOHOBCKOE paccesiHUe - HeIMHENHHBIH 3¢ (deKT. XapaKTepucTUKu

23. OnTuyeckue yCHWJIMTENIU Ha BOJIOKHE, MCIOJIb3YIONIME PAaMaHOBCKOE pacCEsiHUE. MEepPEeXOIHbIE
IIOMEXU MEXKY YCUIMBAEMbIMU KaHaJaMU

24. llonynpOBOIHUKOBBIE Ja3€pHbIE YCUIUTENM — IPUHLUI JEHCTBUS, XapaKTEPUCTUKH,
unrerpauus [HIUIY ¢ npyrumm onTu4eCKuMH yCTPOHCTBaMHU.

25. Yeunurenu Ha npuMecHoM BojokHe O6mue cBenenus 06 EDFA Knaccudukamus EDFA no
criocobam npume-HeHUs

26. Ilpunuun paeiictBust EDFA Texuuueckue mapamerpsl U xapaktepuctuku EDFA OcHoBHBbIE
cTpykTypHbie cxeMbl EDFA.

27. Maremaruueckass Mojieinb MHOroBojgHOBOro EDFA OcHoBHbIE XapaKTEpPUCTUKHU YCUIIUTENEH
EDFA npousBogutenss THORLABS (Snonus, 2002)

28. PasnoBugHoctu ycwmrenedn EDFA Yewmmrenn EDFA Ha kpemHueBoit ocHoBe , U Ha (hrop-
LUPKOHATHOM OCHOBE. CpaBHUTEIbHAS XapaKTEPUCTHKA.

29. Tunossle xapakrepuctuku EDFA Ycuienue BOJIOKOHHO-ONTUYECKOTO YCHIIMTENS. YCUIIEHUE
cnaboro curHaia HacblieHHoe ycuieHMe 3aBUCHUMOCTb YCHJIEHHMs OT nojspuzanuu CrekTpaibHbIH
IIPOBaJl YCUJICHHUS.

30. Tunossle xapakrepuctuku EDFA HepaBHOMepHOCTB U cnaj ycuieHus Pacuimpenue moaocsl
4acToT ycumiuTenel -ucnons3oBannd EDFA ycunureneli ¢ ontHueckuMu (GUIIBTpaMu, BBIPAaBHUBAIOIIUMHI
YCUJICHHUE;

31. CpaBHuTeNbHas  XapaKTEPUCTHKA  ONTUYECKUX  JEMYJbTUIIEKCOPOB HA  OCHOBE
nHTEephepeHIIMOHHBIX (GUILTPOB, hubTpoB dadpu-Ileppo,

32. IlpuHOMI JEHCTBHS ONTHYECKUX JEMYJIBTUIUIEKCOPOB HAa OCHOBE HHTEP(EPEHIIMOHHBIX
¢ubTpoB OCHOBHBIE TAPAMETPHI U XAPAKTEPUCTUKH.

33. IlpuHuun AEHCTBUS ONTHUYECKUX AEMYIBTUIIEKCOPOB Ha ocHOBe (unbrpoB Pabpu-Ileppo
OcHOBHBIE MTapa-METPbI U XapaKTEPUCTUKU

34. IlpuHuun 1eHCTBUS ONTUYECKUX JIEMYNBTUIUIEKCOPOB HA OCHOBE JAU(PPAKIIMOHHBIX PELIETOK.
OcCHOBHBIE MTapa-METPbI U XapaKTEPUCTUKH.

35. OnTuueckue MyYIBTHUIUIEKCOPBI € J00aBI€HMEM M OTBOJOM KaHayoB. KoHdurypamus u
XapaKTEHUCTUKHU BOJHO-BOJHOTO MHOTOKAaHAJIBHOTO ONTUYECKOTO MYJIBTUILIEKCOPA

36. Unrterpamnus ontuueckux yctpoicTs. [lepcriekTuBbl ucnonb3zoBanuss BCM/Jl Ha okoOHEUHBIX
cranuusax BOJIC, cBs-3aHHbBIE C BOSMOXKHOCTSIMU X UHTETPALIMM ¢ UCTOYHUKAMHU U3JTy4EHUS,

37. llpyHUMNUanbHas CXeMa U OCHOBHBIE XapaKTEPUCTUKU BOJHOBOAHON ONTHYECKON CHUCTEMBI
CIEKTPAIILHOTO MYJIBTHIIEKCUPOBAHUS/AEMYIBTUIUIEKCUPOBAHNS HA OCHOBE aHAJIM3aTopa CIEKTpa TUMa
su1esioHa MalikenbcoHa

38. IlpuHUMNManpHas CXeMa U OCHOBHBIE XapaKTEPUCTUKU BOJHOBOJHON ONTHYECKON CHUCTEMBI
CHEKTPAJILHOTO MYJIBTUILIEKCUPOBAHUS/IEMYIIbTUIUIEKCUPOBAHNUS Ha OCHOBE MaTpHUIIbl C(a3upOBaHHBIX
BOJIHOBOZIOB (hazap).

39. OcoOGeHHOCTH TECTUPOBAHUS CUCTEM CO CIIEKTPAIbHBIM yIjIoTHeHHEM. OCHOBHBIE TapaMeTphbl
CUTHAJIOB U KOMIIOHEHTOB. TpeOoBaHMsI K H3MEPUTEIBHOMY 000PYI0BaHHIO

14.1.3. Tembl KOHTPOJIBHBIX padoT
1. IIpuHOATIBI TOCTPOEHHUS ONTUYECKUX MYJIBTUIUIEKCOPOB U YCUIINTENEH.
2. CTpyKTypa U lapaMeTpbl MyJIBTUIUIEKCOPOB U YCUITUTEIEH.
3. CrangapTsl Ha 000pPYIOBAaHUE U KOMIIOHEHTHI ONTUYECKUX MYJIBTHILIEKCOPOB M YCUIIUTENEH.

14.1.4. Temb1 1a00paTOpHBIX padoT
HccnenoBanue mapaMeTpoB M XapaKTEPUCTUK MHOTOBOJHOBOIO  BOJIOKOHHO-ONTHYECKOIO
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ycunuTens - (1o BEIOOPY: MpeBapu-TeIbHOT0, TUHEHHOTO, YCHIUTENS MOIIIHOCTH)

HccnenoBanne mapamMeTpoB M XapaKTEPHCTHK OINTHYECKHX JEMYIBTHIIIEKCOPOB HA OCHOBE
uHTepPEpeHIIMOHHBIX GUIBTPOB U puisTpoB Padpu-Ileppo

HccnenoBanne mapamMeTpoB M XapaKTEPHCTHK OINTHYECKHX JEMYIBTHIIEKCOPOB HA OCHOBE
HAJIO)KEHHBIX TOJIOrpauuecKuX peHIéToK B (DOTOMONIMMEPHBIX MaTepraiax

HccnenoBanne ONTHYECKOTO MYNBTHIUIEKCOPA Ha OCHOBE MAacCHBa IUIAHAPHBIX BOJHOBOIOB
(AWG)

14.2. TpeOoBaHHSs K OLIEHOYHBIM MAaTEPHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M1 HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M MHBAIUAOB MPEIyCMOTPEHBI
JOTIOJTHUTENIBHBIE OLIEHOYHBIE MaTepualbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuua 14 — JlononHUTeNbHBIE MaTepHalibl OLIEHUBAHUS ISl JIULl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
3JI0pOBbsI U1 HHBAJIHUIOB

Kareropuu Buabl 1oMOTHUTENBHBIX OLICHOYHBIX DopMBbI KOHTPOJISL U OLICHKU
oOyyarouxcs MaTepualoB pe3yabTaToB 00yUEHUs

TecTbl, TUCEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapymeHusiMu
ciyxa

C HapylmeHHUAMHAU CO6€CCI[OBEIHI/IC I10 BOIIPOCAaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIPOC 10 TEPMUHAM (MHIMBUyaIbHO)
C napyuieHussMu Pemienue quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIiecTBEHHO AUCTAHIIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsITeNIbHbIE pabOTHI, BOIPOCHI K METOJlaMH

anmnapara 3a4eTy

C orpanuuenussmMu o  TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o01IeMeTMIITHCKIM paboThI, BOIIPOCHI K 3a4ETy, METOJIaMH UCXOSI U3 COCTOSIHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ 00YYaIOIIETrocs Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKOMeHAALMH M0 OLleHOYHBIM MATEePUAJIaM /sl JIUL ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/10B

Jis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI M WHBAIHJOB TIPEIyCMAaTPUBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

— B Ie4aTHOM (hopme;

- B [Ie4aTHON (hopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOIO IOKYMEHTA,;

- METOJIOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- IpeAoCTaBIEHUE 3aJJaHMsI C UCTIOJIb30BaHUEM CYp/IOIIEpPeBOIa.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJM/aM yBEJIMUYMBAECTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. [l Takux OOydYaromuxcs MpeaycMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHHs] OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpeCTaBIeHNE OTBETOB YCTHO.

[Tponienypa oleHUBaHHUS pPE3YAbTaTOB OOYYEHHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
37I0POBbS M MHBAJHIOB 10 TUCIHIUIMHE IMPEIyCMaTpPHBAET IMpPEIOCTaBIeHne WHpopManuu B (opmax,
alalTUPOBAHHBIX K OTPAaHUYCHUSAM UX 370POBbSl M BOCIPUATHS UH(OpMALIUU:

JI1s1 1M1 ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

CornacosaHa Ha noprane Ne 32536 18



- B Tie4aTHOU (opme.

JJ1s1 JIN1 ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME SIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (opme.

HpI/I HeO6XOI[I/IMOCTI/I g JI € OIrpaHUYCHHBIMHA  BO3MOXHOCTAMU 340POBbA W HWHBAJIHWIOB
npoIieaypa OIIEHUBAHUS PE3YIIBLTATOB 00YUIEHHUS] MOXKET MPOBOUTHCS B HECKOJIBKO ITAIOB.
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