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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:
Ontuyeckue Hampasisomme cpeapl, Ontuueckne NHU(POBBIE TENIEKOMMYHUKAIIMOHHBIE CHCTEMBI,
OnTo’eKTPOHHBIE M KBaHTOBbIE NPUOOPHI U ycTpoiicTBa, OCHOBBI (hU3MYECKON W KBAaHTOBOM ONTHKH,
[IpoekTupoBanue, CTPOUTENBCTBO U FKCIUTYaTallis BOJIOKOHHO-ONITHYECKUX JIMHUM CBSI3H.

[TocnenyromumMu AMCUUIUIMHAMU SIBIISIIOTCS: 3alllUTa BBITYCKHOM KBanM(UKALMOHHOW paboThl,
BKJItOYasl IOATOTOBKY K MPOLIEAYPE 3aIUThI U IPOLEAYPY 3aIIUTHI.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS TMCUHMILINHBI

[Tponiecc n3yyeHus UCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIIETECHITUI:

— IIK-8 ymenuem cobupaTb M aHaJIM3MPOBaTh MH(OpMAMIO i (POPMUPOBAHMS MCXOAHBIX
JAHHBIX JUISl IPOEKTUPOBAHUS CPEACTB U CETEU CBSI3U U UX DJIEMEHTOB;

— IIK-9 ymeHueM mnpoBOAUTH pacdeTbl IO TPOEKTY CeTeil, COOpYKEHHUH U CpEeACTB
MH(OKOMMYHUKAIIUM B COOTBETCTBHHM C TEXHUYECKUM 3aJJaHHUEM C HCIOJIb30BAaHUEM KaK CTaHJIAPTHBIX
METOZIOB, IIPUEMOB U CPEICTB aBTOMAaTHU3allMM NPOEKTHPOBAHMS, TaK M CaMOCTOSATENBHO CO3/1aBa€MBbIX
OPUTMHAJIBHBIX IIPOrpamMMm;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3Harh [J (u3MyecKkHe U TEOPETHUECKUE OCHOBHI ONMHMCAHUS MHOTOBOJIHOBBIX ONTHYECKHX
MYJBTHILIEKCO-POB U yCHIIHATENeH ; [ KiacCH(PHUKAIUIO MHOTOBOJHOBBIX ONTHYECKUX MYIIBTHILIEKCOPOB
U ycuiautenei; [| NpUHLIUIBI MOCTPOSHHsT U paboThl OJIOKOB M YCTPOMCTB MYNBTHILIEKCOPHOTO M
YCHUIIUTEIBHOIO O0OPYJOBaHUS MHOIOBOJHOBBIX ONTHYECKHX CHCTEM CBSI3HM [ OCHOBBI CXEMOTEXHUKH
MHOTOBOJIHOBBIX OITHYECKUX MYJIBTHINIEKCOPOB M YCHIMUTENEH; [] METPOJIOTMYECKHE IPHHIIUIIBI
M3MEpEHUS U CTaHAapThl XapaKTEPUCTUK MHOTOBOJIHOBBIX ONTH-YECKHUX MYJIBTUIUIEKCOPOB U YCHIIUTEIEH

— yMmeTb [] BbIOMparh CXEMOTEXHUYECKYIO pEau3alldi0 ONTHYECKUX MYJIBTHILIEKCOPOB U
YCHJINTEJIEH MHOTOBOJIHOBBIX ONTHYECKUX CUCTEM M CETE€H CBA3H; [| BBIIOJIHATH PACYEThl, CBSI3aHHBIE C
BBIOOPOM PEKUMOB pabOTHI M OIpEeICHUEM MTapaMeTPOB ONTUYECKUX MYJIBTHIIIIEKCOPOB U YCHUIIUTEIEH;
(] IpOBOIUTH KOMIIBIOTEPHOE MOJEIMPOBAHUE U IPOECKTHPOBAHUE ONTHYECKUX MYJIBTHIUIEKCOPOB H
yeunurenei; [ MONb30BarbCs  CHOPABOYHBIMHM  JIAHHBIMH  (DUPM-TIPOM3BOIUTENCH  ONTUYECKUX
MYJIBTUIIIIEKCOPOB U YCHIIUTEJEH, pU MPOEKTUPOBAHUN MHOTOBOJHOBBIX ONTHYECKHUX CHCTEM U CEeTel
CBSI3H;

— BJaaeTh [| METOJaMU aHaJIM3a U pacyeTa OCHOBHBIX (DYHKIIMOHAIBHBIX Y3JIOB ONTHYECKHX
MYJBTUIUIEKCO-POB W YCWIMTENIEW, a TakKe HMETh IPEACTABICHHE O METOAaX KOMITBIOTEPHON
ONTHMM3AIMM TaKUX YCTPOMCTB; [] HaBBIKAMH pacyera, IPOEKTUPOBAaHUS U KOMIIBIOTEPHOTO
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MOACIUPOBAHUA ONTUYCCKUX MYIBTU-TIJIICKCOPOB U yCHHHTeHCﬁ MHOTI'OBOJIHOBBIX OIITHYCCKHUX CUCTEM
cBs3M; [J HaBbIKaMH UYTEHUS] U U300paxkeHHs] (PYHKIHMOHAIBHBIX M  CTPYKTYPHBIX CXEM
MYJIBTUIUICKCOPHOI'O W YCHUJIIUTCIILHOTO 060py11013aH1/151 MHOT'OBOJIHOBBIX OIITHYCCKHUX CHCTEM CBA3U Ha
OCHOBE CO-BPEMEHHOM AJIEMEHTHOU 0a3bl.

4. O0beM IMCHHMILIMHBI M BU/IbI Y4e0HOMH padoThl
OOmast TpyAOEeMKOCTh IUCLMIIMHBI cocTaBisieT 4.0 3aueTHBIX €IMHUIBI U TpEACTaBlIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI esTenbHOCTH Bcero gacos CemecTpsl

8 cemectp
AynuTopHbI€ 3aHATHSA (BCETO) 42 42
Jlekuun 24 24
JlaboparopHbie pabOTHI 18 18
CamocrosiTenpHas paboTa (Bcero) 66 66
[TonroroBka K KOHTPOJBHBIM paboTam 12 12
Odopmiienre 0T4eTOB 110 J1abOpaTOPHBIM paboTaM 24 24
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 30 30
Bcero (6e3 sx3amena) 108 108
TToxroroBka u cmada dK3aMeHa 36 36
OO61mas TpyI0eMKOCTb, U 144 144
3auetHbie Enunuiibt 4.0 4.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aennl IUCHUIIINHGLI M BUALI 3AaHATHI
Pa3zpenbl AMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnuna 5.1 — Pasmensl IUCHUIIMHGBL U BUABI 3aHATHA

Bcero
9acoB
Jla0. Cam. dopmupyemblie
Ha3zBanus pa3zienoB AUCHUILITUHBI Jlek., u (6e3
pa0.,u pab.,u KOMITETEHIIUU
IK3aMeH
a)
8 cemectp
1 Beenenue. Knaccuduxanus 2 0 4 6 [1K-8, I1K-9
MHOTOBOJTHOBBIX OMTHYECKUX
MYJIBTHIIJIEKCOPOB M YCUIIUTENEH
2 ®u3nueckye NPUHIMIBI TOCTPOCHUS U 6 ) 20 31  IIK-8,TIK-9
TEOpPETUYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS
MHOTOBOJTHOBBIX ONTHYECKUX
MYJIBTUIIJIEKCOPOB M YCUITUTEIEH.
3 Ctpykrypa u napaMeTpbl MHOTOBOJIHOBBIX 6 8 18 32 IIK-8, TIK-9
ONTUYECKHUX MYJIBTUILUIEKCOPOB U
YCUITUTEIEH.
4 CranpapTsl Ha 000pYIOBaHHE U 4 5) 16 25  TIK-8, TIK-9
KOMIIOHEHTBI ONTHYECKUX MYJIBTHILIEKCOPOB
U yCWJINTENEN
5 MOHUTOPUHT U TECTUPOBAHUE 4 0 4 8 I1K-8, I1K-9
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MYJIBTUIIIEKCOPHOTO U YCHUIIUTEIBHOTO
obopynoBaHus
6 IlepcrieKTHBBI pa3BUTHS DIIEMEHTOB 2 0 4 6 ITK-8, TTIK-9
MYJBTUIUIEKCOPHOTO M YCUITUTEIBHOTO
000pyaOBaHUsl HA OCHOBE BOJTHOBO/IHBIX
MHTErPAIbHO-ONTHYECKUX CXEM
Hroro 3a cemectp 24 18 66 108
Uroro 24 18 66 108
5.2. Conep:xkanue pa3aeioB JUCHUIIMHBI (110 JIEKIIUAM)
CopeprkaHnue pa3esioB JUCUUILINH (TI0 JIEKIHSIM) MPUBEICHO B Tabuie 5.2.
Tabmuna 5.2 — ConeprkaHue pas3ieoB JUCIUIUIAH (T10 JICKITUSM)
Tpymoe ®opmupye
Hazpanus pa3znenos ConeprkaHue pa3ienaoB TUCHUILUIUHEI 110 JIGKIUSIM | MKOCTb, MbIe
KOMIIETEHI]
uu
8 cemectp
1 BBenenue. [Ipenmer u 3agaum kypca. Mcropus pa3Butus 2 TIK-8, ITK-
Knaccuduxanus MHoroBostHOBbIX BOCII. YerpolicTBa BOJTHOBOTO 9
MHOTOBOJIHOBBIX ymotrnenus WDM Krnaccudu-kanus
ONTHUYECKUX MHOTOBOJIHOBBIX ONTUYECKUX MYJIBTUILIIEKCOPOB U
MYJIBTUILIIEKCOPOB U ycunutenel . MUpoBoii ypOBEHb pa3BUTHS
yCUJIUTENEN ONTUYECKOU CBSA3M C UC-TIOJIb30BAaHUEM TEXHOJIOTHH
WDM
Hroro 7
2 ®usnueckue NpuHUUIBL PU3HUEcKre MPUHIMIIBI TOCTPOCHUS U 6 [K-8, IIK-
MOCTPOCHUS U TEOPETUUYECKUE OCHOBBI (DYHKIITMOHUPOBAHHUS: 9
TEOPETUYECKUE OCHOBbI ~ MHOTOBOJIHOBBIX ONTUYECKUX MYJIBTUILJIEKCOPOB HA
(bYHKIIMOHUPOBAHUS OCHOBE TOHKOIICHOYHBIX.(DUIBTPOB, PE30HATOPOB
MHOT'OBOJIHOBBIX ®abpu-Ilepo, AMPPaKIIUOHHBIX CTPYKTYD,
ONTHUYECKUX MEPUOJUYECKUX BOJTHOBOAHBIX PELIETOK;
MYJIBTHILUIEKCOPOB U MHOTOBOJIHOBBIX ONTHUYECKUX YCHUIIMTENEH Ha OCHOBE
YCUJIMTEIIEH. MIPUMECHBIX BOJIOKOH, OJMYIPBOAHUKOBBIX Ja3€pPHBIX
YCUJIUTENEN, PAMaHOBCKOTO U OPUILITIO9HOBCKOTO
paccesnus. [IpuHINNBI TOCTPOEHUS ONTUYECKHUX
MYJBTUIIIIEKCOPOB BBO/IA/BBIBOJIa KAHAJIOB, YCTPOWUCTB
ONTHUYECKOU KPOCC-KOMMYTAIINH, YCTPOMCTB
KOMITEHCAIIUU JAUCIIEPCHH .
Hroro 6
3 Crpykrypa u MynbTHAIIIEKCOPBI U JEMYIBTAILIEKCOPBI — YHACIIO 6 [K-8, TIK-
napameTpbl KaHAJIOB, II0JIOCA MIPOITYCKAHMS, : LICHTPAJIbHAS 9
MHOTOBOJIHOBBIX YaCTOTa U MEKKAaHAJIbHBIA WHTEPBAJ, U3OJISALIUS U
ONTHUYECKUX JlaJIbHUE TIEPEXOIHBIE TTOMEXH, HEPABHOMEPHOCTh
MYJIBTUILIEKCOPOB U pacrpezeneHus IoTephb Mo KaHallaM;
YCUJIMTEIIEH. MOJISIPU3AIIMOHHBIE SBJICHUS — MOJIIPU3ALIMOHHO
3aBHCHUMBIE MOTEPHU, TOIIPU3ALIMOHHO-MOIOBAs
JIUCTIEPCUSL; CTIEKTPAJIbHAS 3aBUCUMOCTh BHOCUMBIX
MOTEPh; HANIPABICHHOCTh — OJIMKHHE MEPEXOAHbBIE
MOMEXH; MOTEPH Ha OTpakeHue. OnTuueckue
YCUJIUTENH - CIIEKTPajibHas 3aBUCUMOCTb U
paBHOMEPHOCTH K0d(pPHIHeHTa yCUIeHUS,
5
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KO3 GUIMEHT YCUIICHHS CJIa0bIX CUTHAJIOB U
MNEPCKPCCTHOIO HACBINICHUS, BBIXOAHAS MOIITHOCTDH
HACHIIIEHUS, ITYMOBEIE MTapaMeTPHhI.

Hroro
4 CrangapTsl Ha Crangaptel MexxayHapoaHOTO 4 IIK-8, I1K-
obopynoBaHue u TeJIEeKOMMYHUKaIMoHHOTO coto3a ITU Ha npumeHeHue 9
KOMITOHEHTBI ONITUYECKUX TEXHOJIOTHI 1 000opynoBanus, Mex1yHa-pogHon
MYJIBTUILIEKCOPOB U anekTporexHuueckon komuccus IEC mst
YCUIIMTEICH obopynoBanus SDH/SONET ontuyeckux nudpoBbix

cuctem nepeaadr. Ya-CcTOTHBIN IUIAH,

crangapru3oBanubliii [TU-T. Pekomennanum ITU-T

G.mcs Ha onTUYecKre HHTEPQEHCh I

MHoOroka"HaiabHBIX cucteM U IEC 6129x mnga

ONTHUYECKUX BOJIOKOH, TACCUBHBIX U AaKTUBHBIX

KOMITIOHEHT 00opynoBanuss WDM.

Uroro
5 MOHUTOpUHT U Cucrembl MmonuToprHra BOCC2..CoBpemeHHbIE 4 [K-8, IIK-
TECTUPOBAHUE cucreMbl MoHuTOpuHTra BOJIC.OCHOBHBIE METOIBI, 9
MYJIBTUIUIEKCOPHOTO U napaMeTpsl U IPUOOPHI TSl TECTUPOBAHUS CUCTEM CO
YCUIIUTEIBHOTO CHEKTpaJIbHBIM YIUIOTHeHHeM. [lapameTpsl curuanon
00opynoBaHus Y KOMITOHEHTOB. MeTobl U3MEPEeHUSI U KOHTPOJISL.

Nzmepennss DWDM Ha nipou3BOACTBE.

Hroro 4
6 IlepcriektuBsl pa3Butus [lepcnexTuBsl ucnonbzoBanuss BCM//] Ha okOHEUHBIX 2 [IK-8, I1K-
3JICMEHTOB crannusax BOJIC, cBa3aHHbIC ¢ BO3MOMKHOCTSIMH UX 9
MYJIBTUIIIIEKCOPHOTO U MHTETPaIK ¢ UICTOYHUKAMH U3JTy4eHUSs,
YCWJIMTEIIBHOTO MIPUEMHUKAMH, YCHIIUTENIMH U Jip.HTerpansubie
000pyIOBaHUs HA OCHOBE HMCTOYHUKU U3ITy4EHUS - MAaTPULIBI U3 Y-
BOJIHOBOJIHBIX COCTMHUTEIICH, MTyTEM COCTUHECHUS U3TyUeHUs
WHTErPAJIbHO- na3epoB ¢ noMomibio BCM, o0bennHeHus
ONTHYECKUX CXEM yeunutened 1 BCM. Unterpanus BCM u

dboronpuemuukoB. UnTerpamus ¢oTonpueMHUKOB Ha

InP n nemynbsTUILIEKCOPOB HA OTPaKATEIBHBIX pe-

HIETKaxX M peueTkax npoxoaHoro tuna. MHrerpanus

JEMYIBTUIUIEKCOPOB € (POTOAETEKTOPAMHU HAa OCHOBE

BOJHOBOAOB U3 Si02 a Takxe InP

Uroro 7
Hroro 3a cemectp 24

5.3. Pa3aesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYUBAIOIMMU (NPeabIy IIUMH)

U 00ecrneuynBaeMbIMU (HOCJIeIlyIOHII/IMI/I) AUCHHUIIVIMHAMMU

Paznensl MuCHUIUIMHBI U MEXIUCUUIIMHAPHBIE CBSI3U C 00ECHeYMBAIOUIUMU (TIPEIBITYIIIMHI) U

obecrnieunBaeMbIMH (TTOCIEAYIONIMMHI ) TUCIUTUTMHAMY TIPECTaBICHbI B Tabmuiie 5.3.

Tabnuna 5.3 — Pazaensl AUCITUTUTMHBI U MEKIUCITUTIIMHAPHBIC CBS3U

HanmenoBanue qUCHMIIINH

Ne pa3aciioB JTaHHOM AUCHUIUIUHBI, IJI5T KOTOPBIX HCO6X0,Z[I/IMO

HU3YUCHUC O6CCH€‘—II/IBaIOH_[I/IX H 00ecIieynBaeMbIX JUCHHUITIINH

1 2 3 4

5 6

[IpenmecTByronme JUCIUIIITMHBI

1 OnTuyeckue HanpapiIsIOIINE CPeJIb +
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2 Onruyeckue udpoBbIe
TEJIEKOMMYHUKAI[HOHHBIE CHCTEMBI

3 ONTO3JIEKTPOHHBIE U KBAHTOBBIE
npuOOpHI M YCTPOUCTBA

4 OcHOBBI (PU3MUECKON U KBAaHTOBOM
ONTUKU

5 IIpoekTupoBaHue, CTPOUTEIBCTBO U
3KCIUTYaTalHsi BOJIOKOHHO-ONITHYECKUX +
JIMHUHN CBS3U

[Tocnenyromue TUCIUTITAHBI

1 3amuTa BBITYCKHON
KBaJIM(PUKALMOHHOM paboThl, BKIIHOUas
HOJTrOTOBKY K IIPOLEAYPE 3aLUUTHI U
IpoLEeypYy 3aIlUThI

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (pOPMHUPYEMBIX NPU U3YUYeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIWH, (OPMUPYEMBIX MPH HM3YYCHUW IAUCUUIUIMHBL, 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 pabota, 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 Tabnue 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX paboT

®opmupye
Tpynoe Eflmepy
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
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MHOTOBOJIHOBBIX uHTEephEepEeHITMOHHBIX GUIBTPOB U GuIbTpoB Dadpu-

ONTUYECKUX ITeppo
MYIBTHILICKCOPOB 1 HccnenoBanue napaMeTpoB U XapaKTEPUCTHK 4
YCUIIUTENEH.

ONTUYECKUX JAEMYIBTUIIIIEKCOPOB HAa OCHOBE
HAJOXEHHBIX TosiorpaduuecKux pemeéToK B
(oTormonTMMepHBIX MaTepHuaax

Hroro
4 CranpapTtsl Ha HccenenoBanne oNTUYECKOTO MYJIBTUIIIIEKCOPA HA 5) IK-8, IIK-
obopynoBaHue u OCHOBE MacCHBa IJIaHAPHBIX BOJHOBOMIOB (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 KOMIIETECHIIH

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
YCUIIUTEIIEH
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 JEeKIIMOHHOTO 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-ONTHICCKUX
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 00y4aromXxcst

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. Ilepecyer 0a/1710B B OLIEHKHU 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 MakcuManbHOU cyMMbI OaitoB Ha aaty 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 TPAJUIIMOHHYIO M MEXKIYHAPOIHYIO OLICHKY MPEACTaBIEH 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 (meynoBneTBopuTenbHO)

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. 3acmasckuit K.E. BonokoHHO-onTHYeCKME CHCTEMBbl IEpelayd CcO  CIEKTPaJbHbIM
yIUIOTHEHUEeM: YueOHoe mocobue st By3oB. - HoBocubupck: Cubl'YTU, 2005. — 136 c. (Hanuuue B
oudmmoreke TYCVYP - 20 3k3.)

2. CxusipoB, O.K. BonOKOHHO-ONTHYECKHE CETH M CHUCTEMBbI CBSI3U [DJIEKTPOHHBIA pecypce] :
yue6. mocodue / O.K. CxusapoB. — Dnextpon. nan. — Caunkr-IlerepOypr : Jlanp, 2018. — 268 ¢. —
[Onektponublii pecypc] - Pexum gocryma: https://e.lanbook.com/book/104959 (mata oOparueHwus:
19.06.2018)

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOUs

1. MyJbTHIUIEKCOPHOE W YCHIUTEIHHOE O00OpYIOBAaHME MHOTOBOJHOBBIX ONTHYECKHX CHUCTEM
ces3u: KomnbrorepHslit naboparopusiil npaktukym / Hlapanrosuu C. H. - 2016. 158 c. [DnekTpoHHbII
pecypce] - Pexxum nocryna: https://edu.tusur.ru/publications/6021 (mara obpamenus: 19.06.2018).

2. MynbTUIUIEKCOPHOE M YCWIINTENIbHOE O0OPYAOBaHHE MHOTOBOJIHOBBIX ONTHYECKHX CHUCTEM
CBSI3U: Y4eOHO-METOIMYECKOEe T0COOME MO0 OpraHu3alli CaMOCTOATENbHOW pPadOTHl CTYAEHTOB
HanpasieHuss noaroroBku 11.03.02 «MHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTMM M CHCTEMBI CBSI3H» /
[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
Y4eOHO-MeToMUeCcKre MaTeprabl sl CAaMOCTOSITENIbHOW U ayIUTOPHOM paboThl 00yJaromuxcs
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 u1l ¢ HApPYIIeHUSIMH 3PeHusl:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHON (hOpMe YBETUUCHHBIM MIPUDTOM.

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. IlpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIHOHHBbIE 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. MarepuainbHO-TeXHHUYECKOe 00ecrieyeHue TUCHHUILINHBI U TpedyeMoe MPporpaMMHoe
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 JIEKIMOHHOTO THIA, TPYNIOBBIX U WHIUBUIYATbHBIX KOHCYIBTALIUMU,
TCKYHICTO KOHTPOJIA U HpOMe)KYTOIIHOfI aTTCCTAllMU UCIIOJIB3YCTCA yqe6Ha91 aAyauTopusa C KOJUYCCTBOM
MOCa/I0YHBIX MecT He MeHee 22-24, 00opyaoBaHHas JOCKOM U cTaHIapTHOM yueOHOM Mebenbto. MMerorces
JEMOHCTPAIIMOHHOE 000pyIOBaHNWE M Yy4eOHO-HAISAIHBIC TOCOOWS, OOSCIEUMBAIONINE TEMATHUCCKHEC
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIIHHBIL.

13.1.2. MarepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOe o0ecnedyeHue s J1a00paTopHbIX padoT

YueOHo-BhruncnuTenbHas naboparopuss uM. E.C. Koanenko «Jlaboparopuss BOJIOKOHHO-
ONTUYECKUX JIMHUM CBSI3U U U3MEPEHUIN»

yueOHasi aynuTopus Al MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
IIPOBEJICHUS 3aHATHI MPAKTUYECKOTO THUIIA, yuyeOHasl ayIuTOpUs AJIs IPOBEACHUSI 3aHATHI 1aOOpaTopHOro
TUMa, ydeOHas ayIuTOpHs I MPOBENCHUS 3aHATUNA CEMUHAPCKOTO THUIIA, MOMEIICHHE IS KYpPCOBOTO
MIPOEKTUPOBAaHUS (BBIIOJIHEHUSI KYPCOBBIX pPA0OT), MOMELIEHUE [UIsi TPOBEACHMSI TPYNIOBBIX H
WHIVBUAYAJIBHBIX KOHCYJIBTAIMi, MOMEIIEHUE Ul NIPOBEIEHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOU
arrecraluu

634034, Tomckas obmnacts, I. Tomck, Bepmnnuna 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 mornomaemoii morHocty ontudeckuit OM3-65 (4 mrt.);

- Barrmetp normomaemoit MomHoCcTH 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 BoicokouacToTHbIi CIITT4-102 (1 wT.);

- OITY (1 wr.);

- Kommnekt ans cBapku ontudeckoro BojgokHa KCC-111 (1 mr.);

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

- brox naaukanun OMK3 (2 mr.);

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

- Ucrounnk nutanus nmoctossHHoro 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 BOJTOKOHHO-ONITUYECKON JIMHUU CBSI3H'";

- JJaboparopHnsriii ctena "BonokoHHO-onTHYECKasl IMHUS 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 SKCIUTyaTalys BOJOKOHHO-ONITHYECKUX
CTPYKTYPUPOBAHHBIX KaOEIbHBIX CHCTEM";

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:

— Microsoft Office 2007

— PTC Mathcad 15

— Kowmmbrorepnass naboparopHast padora VccrienoBaHue ONTUYECKHX JEMYJIBTHUILUIEKCOPOB Ha
OCHOBE MHTEp(PEpEeHIIMOHHBIX GUIBTPOB U GUIbTpoB Padbpu-Ileppo

— Kowmmbrorepnas nmaboparopHast pabora MccrnenoBaHue ONTHYECKHX AEMYIBTHILICKCOPOB Ha
OCHOBE HAJIO)KEHHBIX TOJIOTPaMM B ()OTOIIOTMMEPHBIOM MaTepuae

— KowmmbrotepHas mabGopatopHast pabora HccienoBaHue ONTHYECKOTO MYJIBTUIUIEKCOpa Ha
OCHOBE MacCHBa IJIAaHAPHBIX BOJIHOBOJIOB

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

13.1.3. MarepuajibHO-TeXHHYECKOE W MPOrPAMMHOe o0ecredeHne 1JIsl CaMOCTOATEIbHOI PadoThl
Jiist caMOCTOSITeIbHON pabOThl MCTONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PaCIIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jleanna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast obnacTs, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, . Tomck, Beprmauna yiuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, . Tomck, Bepimnuna ynuna, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yaeOHast meOeb;

- koMmnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T. - 5 it

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

[lepeyenp mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne U CHUNIIUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHHE NUCHIMIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U HHBAIHIAMH
OCYIIECTBIISIETCS C UCIIOIH30BAHUEM CPEJICTB OOYUESHHS OOIIEro U CIeUaaIbHOTO Ha3HAUYCHUSI.

[Ipu 3aHsTHsAX ¢ OOydYaOIMIMMHCS € HAPYHIEHHMSIMH CJIyXa TPEIyCMOTPEHO HCIIOIh30BaHUE
3BYKOYCWJIMBAIOLLIEH anmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npueMa/nepeaadn yueOHoi umH(oOpMaIuu B JOCTYMHBIX (hopmMax, MOOMIBHOW CHUCTEMBI MPETOAaBaHUS
Ui 00y4aromuXCcsl ¢ UHBAIHIHOCTBIO, MOPTaTUBHOW WHAYKIIMOHHOW CHUCTEMBbI. YdeOHas ayAuTOpus, B
KOTOPOH 3aHUMAIOTCsl OOydaroluecss C HapylIeHHEM cliyxa, 00OpyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKON, FIEKTPOHHON JOCKOH, MYJTbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOIb30BaHUE B

CornacosaHa Ha noprane Ne 32533 12



JICKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00bEKTOB (HalpuMep, TEKCTa

Ha JIOCKE WM cJaii/ia Ha 3KpaHe) MpU IOMOIIY BUAEOYBEIUUUTENEH sl KOM(POPTHOTO IPOCMOTpa.

[lpu 3aHATHAX C OOYYaIOUIMMMCA C HAPYLIEHHSIMH ONOPHO-ABUIaTeJbHOI0 amnmapara
UCTIONB3YIOTCS AJITEPHATHBHBIE YCTPOMCTBAa BBOJA HMHGOPMAIMM M JpPYrHe TEXHHUYECKHE CpPEACTBa
npuema/mepenadu y4eOHOW HMH(GOpPMALUMU B JOCTYHMHBIX (OpMax, MOOMIBHON CHCTEMBI OOy4eHHS s

JIFOAEH C MHBAITUIHOCTBIO.

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

14.1. Couepmalme OLHCHOYHBIX MaT€epuajJoB H METOAUYECCKUE PCKOMECH AN

I[JISI OLCHKHU CTCIICHH C(bOpMPIpOBaHHOCTI/I 1 YpOBHS OCBOCHHUSA 3aKPCIUVICHHBIX 3a I[HCL[HHHI/IHOﬁ
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. Dx3amMeHaAllMOHHbIE BONIPOCHI

1. Ucropust pasutus mHoroBosiHoBbIXx BOCII u yctpoiicTB BoiaHOBOro yruiotHenuss WDM
MupoBoii ypOBEHb pa3BUTHS ONTUUECKON CBSI3U ¢ Ucmoyib3oBaHueM WDM.

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

3. Metonsl yruioTHEHUs WH(GOPMALMOHHBIX MOTOKOB -.MonoBoe ymtotHenune (MDM). OGnactu
HCII0JIb30BaHUs, IEPCIIEKTUBbI

4. Metozp! yrioTHEHHsI HH(POPMALIMOHHBIX MTOTOKOB - MHOTOBOJIIHOBOE YIUIOTHEHHE ONTHYECKUX
Hecymux (WDM). Obnactu uCmons30BaHus, IEPCICKTUBBI

5. Cranpaptel MexayHapogHOTO TeleKOMMYHHKaimoHHoro coto3a [TU Ha npumeHnenue
TEXHOJIOTHI U 000pyn0-BaHus, MexayHapoaHoi snekrporexuunyeckoi komuccus IEC ans ob6opynoBanust
SDH/SONET ontrudecknx nudpoBbIX cucteM nepenadn. YactoTHbId miiaH, ctangaptuzoBanusiid [TU-T.

6. Pexomennarnuu ITU-T G.mcs Ha ontuueckue HHTEPQENCHI 111 MHOTOKaHATBHBIX cucteM U [EC
6129X asist ON-THYECKUX BOJIOKOH, TTACCUBHBIX M AaKTHBHBIX KOMIOHEHT 00opynoBanus WDM.

7. OOmast cTpykTypa M MapaMeTpbl ONTHYECKUX CHCTEM BOJHOBOIO ymjaoTHeHus. Kpurepun
obecrieueHust TpeOy-eMbIX XapakTepucTuk O1eHKa YHEPreTUYECKOTO OroKETa

8. OOuMe MpUHIUIBI TOCTPOEHHs, ONmUcaHue U cTpykTypa nudpossix WDM cucrem. OGiee
onucanue u napa-metpsl DWDM, HDWDM cucrem. Onpenenenue 3anaca no MOIHOCTH.

9. XapakTepHUCTUKH MEpENaINX KOMIIOHEHT CHCTEM BOJIHOBOIO YIUIOTHEHMS — BBIXOJHAs
MOIIHOCTb, CTa0MJIb-HOCTh LIEHTPAIbHON YaCTOThI, CHEKTP U OOKOBbIE JIEECTKU U3TyUCHUS

10. XapakTepuCTUKH KOMIIOHEHT CHCTEM BOJHOBOIO yIUIOTHEHHUs . llepenarunku -meTonsl
MOIYISIIMM  —  BHYTpEeHHssT  (TokoBasi) ¥ BHewmHss  (uHTepdepomerpsl  Maxa-Ilenaepa,
ANEKTPOOIITHYECKAS ).

11. Metoap! cTabmiin3alvy IJIMHBI BOJIHBI ONITUYECKUX MEPEAaTIYMKOB — TEMIEpaTypHasi, TOKOBasl.
Crabunu3arops! AJTUHBI BOJIHBI HA OCHOBE AMAIEKTPUUECKUX (PUIBTPOB. BrIpaBHHBaHUE CHIEKTPAIBHOIO
pacnpeneneHus MOITHOCTH.

12. TlpuHIMOBI WHTETpAallMd MEPefaloNINX ONTHYECKUX MOAylIed — (Jaszep, MOIYNIATOp,
MOJTYTIPOBOAHUKOBBIN YCU-TIUTENb.,. (MYJABTUIIA3€P, MYJABTUIIIIEKCOP, YCUIIUTEND).

13. IlpuHOUOBI MOCTPOEHUS KOMMYTATOpPOB JJsi YCTPOWCTB ONTHYECKOM KpOCC-KOMMYTAalUH
OXC. BonHOBBIE pa3-BETBUTENH.

14. BoJIOKOHHO-ONTHYECKUE -ONTUYECKHE HWHTEePPEepeHIIMOHHbIE (QUIBTPHI -OJHOCTOPOHHHUE
¢uabTps! ( GUIBTPHI KOPOTKUX U JUIMHHBIX JJIMH BOJIH).

15. BOJIOKOHHO-ONTHYECKHE -ONTHUYECKUE WHTEepPEepeHIIMOHHbIE (UIBTPHl - U30HpareibHbIe
PEXKEKTOPHBIE U IOJI0-COBbIE (DUIIBTPBI, , XapPAKTEPUCTHKU (PUKCUPOBAHHOTO ONTHUYECKOrO (UIbTpa
komranuu DiCon

16. BOJOKOHHO-ONTUYECKHE -ONTHYECKUE QMIBTPHl Ha OCHOBE JU(PPAKIMOHHBIX PEIIETOK.
Tunosble napameTpsl
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17. Ilepnonuueckas BoinHoBozaHas pemetka AWG, [Tpunuun neiicteust AWG n napaMeTpsl

18. @uibTpel ¢ PpEryIUPYEeMOl TIOJIOCONW TMPOIYCKaHWs, HacTpauBaeMmble QUIBTPHI C
UHTEPPEPEHIIMOHHBIM TOKPHI-THEM. U OCHOBHBIE XapaKTEPUCTHKH IEPECTPAUBAEMOI0 OINTHYECKOTO
¢unpTpa komnanuu DiCon

19. AkycroonTrueckue GuIbTpsl, a Takxke pezonaropsl Padpu-Ilepo xak BorokonHo-ontuyeckue
-ONTHYECKUE (PUIIBTPHI.

20. WDM Bo0KOHHO-ONTHYECKHE UHTEPPEPEHIIMOHHBIC (MIBTPHI - peaju3alus A MHOTO-
BXOJIOBBIX CEJICKTOPOB Ha OCHOBE TPEXIIOJIIOCHOIO JENUTENs (HEMOMIOIALIEro HHTEP(HEpPEHIUOHHOTO
¢uibTpa),

21. Ontuueckue yeunutenu 1t WDM cuctem — 0COOEHHOCTH IMOCTPOSHUS U XapaKTEPUCTHK.

22. OnThueckWe YCWINTEIHM HA BOJIOKHE, WCIOIB3YIONME OpPUILTIOIHOBCKOE PACCESHHE.
Ctumynupo—BaHHOE OPUII-JIFOIHOBCKOE paccesiHUE - HEMMHENHHBbIN 3 dekT. XapakTepucTuku

23. OnTuyeckue yCHWJIMTENN Ha BOJIOKHE, MCIOJIb3YIOIIME PAaMaHOBCKOE PAacCEsiHUE. MEePEXOIHbIE
IIOMEXH MEXKIY YCHIMBAEMBbIMU KaHaJIaMU

24. llonynpOBOIHUKOBBIE Ja3€pHbIE YCUIMTENM — IPUHLUN JEHCTBUS, XapaKTEPUCTUKH,
unrerpanus [HIUJIY ¢ npyrumu onTHYECKUMH YCTPOHWCTBAMU.

25. Yeunurenu Ha npuMecHoM BojokHe O6mue cBenenus 060 EDFA Knaccugukamus EDFA no
crioco0am NnpuMe-HeHUsI

26. Ilpunuun peiictBust EDFA Texuuueckue napamerpbl u xapakrepuctuku EDFA OcHoBHble
cTpykrypHble cxembl EDFA.

27. Maremarndeckas Mojesb MHOTOBOTHOBOro EDFA OcHoBHBIE XapaKTepUCTHKH YCHUIMTEICH
EDFA npousBogutens THORLABS (Snonus, 2002)

28. PaznoBugnoctu ycunurenen EDFA Yeunurenn EDFA nHa xpemHueBoit ocHoBe , u Ha ¢Top-
LIUPKOHATHON OCHOBE. CpaBHUTEIIbHAS XapAKTEPUCTHKA.

29. Tunossle xapakrepuctuku EDFA Ycuienue BOJIOKOHHO-ONTUYECKOTO YCHIIMTENS. YCUIIEHUE
cnaboro curHaia HacbliieHHoe ycuiieHME 3aBUCHMOCTb YCHJIEHHMsl OT nojspuzanuu CHeKkTpaibHbIH
IIPOBaJl YCUJICHHUS.

30. Tunossle xapakrepuctuku EDFA HepaBHOMepHOCTB U cniaj ycuieHus: Pacimmpenue monocel
4acToT ycuiuTenel -ucnons3oBannn EDFA ycunureneli ¢ ontuueckuMu GUIIBTpaMu, BBIPaBHUBAIOIIUMHI
YCUJICHUE;

31. CpaBHuTeNbHas  XapaKTEPUCTHKA ONTHUYECKUX  JEMYJbTUILIEKCOPOB HA  OCHOBE
nHTEephepeHIIMOHHBIX GUILTPOB, husTpoB dadpu-Ileppo,

32. IlpuHuMn nAEWCTBUS ONTUYECKUX JAEMYJIbTHILIEKCOPOB HA OCHOBE HHTEp(EpEeHIIMOHHBIX
¢ubTpoB OCHOBHBIE TAPAMETPhI U XaPaKTEPUCTUKH.

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

34. IlpuHuun 1eNCTBUS ONTUYECKUX JIEMYJIBTUIIIIEKCOPOB Ha OCHOBE AU(PPAKIIMOHHBIX PELIETOK.
OcCHOBHBIE MTapa-METPbI U XapaKTEPUCTUKH.

35. OnTuueckue MyYIBTHUIUIEKCOPbI € J00aBI€HMEM M OTBOJOM KaHayoB. KoHdurypamus u
XapaKTEHUCTUKHU BOJIHO-BOJHOTO MHOTOKaHAJIBHOTO ONTHYECKOTO MYJIBTUILIEKCOPA

36. UnTterpamus ontuueckux yctpoicTs. IlepcrnexTuBsl ucnonb3oBanus BCM/Jl Ha OKOHEUHBIX
cranuusax BOJIC, cBs-3aHHbBIE C BO3SMOXKHOCTSIMU X UHTETPALIMM C UCTOYHUKAMHU U3JTy4EHUS,

37. llpuHUMNUanbHasi CXeMa U OCHOBHBIE XapaKTEPUCTUKU BOJHOBOAHON ONTHYECKON CHCTEMBI
CIEKTPAIILHOTO MYJIBTHIIJIEKCUPOBAHUS/AEMYIIBTUIUIEKCUPOBAHNSL HA OCHOBE aHAJIM3aTOpa CIEKTpa TUMa
su1esioHa MalikenbcoHa

38. IlpuHUMNManpHas CXeMa U OCHOBHBIE XapaKTEPUCTUKU BOJHOBOJHON ONTHYECKON CHUCTEMBI
CHEKTPAJILHOTO MYJIBTUIIJIEKCUPOBAHUS/AEMYJIbTUINIEKCHPOBAHNS HAa OCHOBE MaTpHUIbl ca3upOBaHHBIX
BOJIHOBOZIOB (hazap).

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

14.1.3. Tembl KOHTPOJIBLHBIX padoT
1. IIpuHOKIIBI TOCTPOEHHUS ONTUYECKUX MYJIBTUIUIEKCOPOB U yCHIIUTEIEH.
2. CTpyKTypa U apaMeTpbl MyJIBTUIUIEKCOPOB U YCUITUTEINEH.
3. CrangapTsl Ha 000pPYIOBAaHUE U KOMIIOHEHThI ONITUYECKUX MYJIBTUILIEKCOPOB M YCHUIIUTENEH.
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14.1.4. Tembl J1a0OPATOPHBIX Pa0d0OT

HccnenoBanne mapaMeTpoB W XapaKTEPUCTHK MHOTOBOJIHOBOTO  BOJIOKOHHO-ONTHYECKOTO
yCUIIUTEN - (110 BEIOOPY: MPEIBAPUTEIBHOTO, THHEHHOTO, YCHIIUTENS MOIITHOCTH)

HccnenoBanne mapamMeTpoB M XapaKTEPHCTHK OINTHYECKHX JEMYIBTHIIEKCOPOB HA OCHOBE
uHTEephEpeHIIMOHHBIX GMIBTPOB U puinsTpoB adbpu-Ileppo

HccnenoBanne mapaMeTpoB M XapaKTEPHCTHK ONTHYECKUX JEMYJIbTHUILUICKCOPOB HAa OCHOBE
HAJIO)KEHHBIX TOJIOrpauuecKuX peHI€ToK B (DOTOMONIMMEPHBIX MaTepraiax

HccnenoBanne ONTHYECKOTO MYNBTHIUIEKCOPA Ha OCHOBE MAacCHBa IUIAHAPHBIX BOJHOBOIOB
(AWG)

14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTepHUAaJIaM ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAMH
310POBbS M1 HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M HMHBAIUAOB MPEITyCMOTPEHBI
JOTIOJTHUTEIBHBIE OLIEHOYHBIE MaTepualbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS JUIS JIUIl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH
3JI0POBbSI U1 HHBAJIUIOB

Kareropuu Buabl 1oMOTHUTENBHBIX OLICHOYHBIX DopMbI KOHTPOJISL U OLIEHKU
oOyyaroumxcs MaTepualoB pe3yabTaToOB 00yUEHUs

TecTbl, TUCEMEHHBIE CAMOCTOSATENLHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTBHI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO TUCEMEHHAS
IpOBEpKa

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

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

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBEHHO AUCTAHIIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsITeNIbHbIE paObOTHI, BOIPOCHI K METOJlaMH

anmnapara 3a4eTy

C orpanuuenusMu o  TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o01IeMeTMIIUTHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOJIaMH UCXOsI U3 COCTOSIHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ 00YYaIOIIETr0Cs Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL ¢ OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

Jnis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMIOB TIPEIyCMAaTPUBACTCS
nocTymnHas popMa npeocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEICTB, @ UMEHHO:

— B Ie4aTHOM (opme;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METOJIOM UYTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IpeA0CTaBICHUE 3a/IJaHMsI C UCIIOJIb30BAaHUEM CYp/IOIIEpPeBOIa.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMaM yBEJIMUYMBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. [l Takux OOydYaromuxcs MpeaycMaTpuBaeTCs
nocTynHas popMa npeocTaBiIeHHsI OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pPE3YAbTaTOB OOYYEHHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
37I0POBbS M MHBAJIHIOB 10 TUCIUIUIMHE MPEIyCMaTpPHBAET MpPEAOCTaBICHHE WHPOpPMAIMK B (QopMax,
alalTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbSl M BOCIPUATHS UH(OpMALIUN:

JI1s1 1ML ¢ HAPpYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.
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JIist M1l ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoOu (hopme.

JI1st JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO annapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSi ¥ HMHBAJIHJIOB
MpOLIeAYpa OIICHUBAHHMSI PE3YIBTaTOB OOYUEHUS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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