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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenpro ocBOEHUST AUCUMIUIMHBI «TE€XHOJOTMH BOJIOKOHHOW M HMHTETPAIbHOM ONTHKU»
SIBIISICTCSL OBJIAJICHUE HABBIKAMH TIOCTPOCHUS (PU3MKO-MAaTeMaTHYECKUX MOJENeH IMPOIeCCoB,
CBSI3aHHBIX C PACIPOCTPAHEHHEM CBETAa B PA3JIMYHBIX CPENax M B3aUMOJCHCTBHEM CBETa C
BEILECTBOM.

3ajaun OCBOEHUS JUCUUIUIMHBI COCTOAT B:

- (GOpMUPOBaHMHM TPEACTABICHUNH 00 OCHOBHBIX (DU3MYECKHX  SBICHUSX U
3aKOHOMEPHOCTSIX, JIEXKAIINX B OCHOBE PaCIpOCTPaHEHUsI ONTUYECKOTO U3ITyUYEHHUS;

- (GOpMUPOBAHUU TMPEACTABICHUA O METOJaX TMOCTPOSHUS (HU3MKO-MATEeMATHICCKUX
MO/IeJIEl MTPOLIECCOB, CBSI3aHHBIX C PACIIPOCTPAHEHUEM CBETA B PA3JIMUHBIX CpeAax;

- (GOpMUPOBAHUU TMPEACTABICHUA O METOJaX TOCTPOSHUS (HU3MKO-MATEeMaTHICCKUX
MO/IeJIEN MTPOLIECCOB, CBSI3aHHBIX C B3aUMOJICHCTBUEM CBETA C BEIIECTBOM.

[TnaaupyeMbIMu pe3yibTaTaMi 00YYEHUS 0 TUCIUIUIHMHE (MOIYIIIO), SIBISIFOTCS] 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MmiaHupyeMbIX pe3yslbTaToB OOYyYeHHUs M0 AUCHUHUILIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O0pa30BaTEIbHON MPOrpaMMBbl,
npeJcTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y9eHUS TUCIUITHHBI (MOTYJIs )

Pe3ynpraThl 00y4eHUs 110 AUCIUIUINHE
Kox n Konn
OpMYJINPOBKA
Hassanme OIIOII BO, dopMyHpoBKa (bﬂg ;[glcafopa Kon
COKpaIIeHHOE
KOMTIETEHIIUH JIOCTIDKEHUSL | pesynb DopmynupoBKa pe3ysbTara
KOMIIETEeHIIUN
Tara
11.03.02 [IKB-3: [IKB-3.2x : 3HaHWE | MEPCHEKTHBHBIX
«HapoxoMmyHHKaoHHBIE | CriocobeH OcyiecTBisier TEXHOJIOTHH U
TEXHOJIOTHH U CHUCTEMBbI OCYILECTBIIATh | pa3BUTHE U CTaHJapTOB
CBS3N» pa3BuTHE U MOJIEpPHU3AIUIO VMeHHe | comelicTBOBaTh
(b-HK) MOJEpHU3aLuI0 | cerel BHEJPECHHUIO
TPAaHCHOPTHBIX | mepemadn MEePCIIEKTHBHBIX
ceTeil U ceTeit JIAaHHBIX C TEXHOJIOTUH U
nepeadn LIENTBIO CTaH/IapTOB
JaHHBIX yIIy4qHIeHUA P11 3HaHHE | OCHOBHBIX (DPM3MUYECKUX
Ka4yecTBa U SBIICHUIX U
AOCTYIHOCTH 3aKOHOMEPHOCTSIX,
YCIyT CBA3U JIC)KAIIUX B OCHOBE
pacrpocTpaHeHus
ONITHYECKOTO M3ITyUCHHUS
Pl | YMeHue | aHanuzupoBaTh
MOTPEOHOCTH
oJIb30BaTeneit n
IUTAaHUPOBATh
MEpOIIPHUSTHS 110
ONTUMU3AIHNN
(GyHKIMOHATBHOU
CTPYKTYPBI ONTHYECKUX
ceTel nepeaadr TaHHbIX
P/l HaBpeik | moctpoenus ¢pusuxo-
MaTeMaTHIECKUX
MOJIEJIeH MPOIIECCOB,
CBSI3aHHBIX C
pacnpocTpaHEeHUEM
CBETa B Pa3IMUHBIX
cpenax

B nmnpouecce ocBoeHMS AMCHMIUIMHBI PEIIAIOTCS 33Ja4d  BOCIHUTAHUS TAPMOHHYHO

paanToﬁ, HanI/IOTI/I‘IHOﬁ U COLIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — LleneBbie OpueHTHPBI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CnocoOHOCTh HAXOIUTh,
aHAITN3UPOBATh U
CTPYKTYPHUPOBATh
Co3unmaTensHBIN TPy HHPOPMALIHIO
Jro603HaTETLHOCTD
CaMOCTOSTETLHOCTh
Camoo0ydeHune

PasBurne no3naBaTeIbHOTO HWHTEPECA U
CTPEMJICHHUA K 3HAHUAM

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

I[I/ICL[I/IHJ'II/IHI/IPOBEIHHOCTB

dopmupoBaHne KyIbTYPhl THCHbMEHHON . ITyHKTYyalIbHOCTH
PMHD YARTYP Co3unmaTensHBIN TPy YHKTY;
peun u IeTI0BOTO OOIICHNUS BHuMAaTEIBEHOCTD K IETAIISIM
CamMoo00yueHune

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Jucunnnmnza «TeXHOJ0ruM BOJOKOHHOW M MHTErPAIbHOM ONTHUKW» OTHOCHUTCS K YacTH
yueOHoro miaaHa, GopMupyeMoil ydacTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O06bemM UCHUIUIMHBI (MOAYJISl) B 3a4ETHBIX EIWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKHX YacoB, BBIJENIEHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydaromumucs (o BUIaM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO pabOTy, IPUBEEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0OBbeM KOHTaKTHOH paboTHI (Jac)
eMecTp | eMKOCTh
Popma Yacte (OI/ICJII)I/IO ) Bueaynu- ®opua
Hassanue OITIOII BO o0yue- AynurtopHas CPC | arrec-
st viI Kypc TOpHast A
(390, (3.E) | Beero 1
03®0) nex. | mpak. | ma6. | ITA | KCP

11.03.02
WapoxoMMyHUKAIMOHHbIE
TEXHOJIOTHH ¥ CHCTEMBI
CBSI3H

(61x(0) F1.B 7 3 25 8 16 0 1 0 83 3




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOTYJIs), BUIBI Y4€OHON EesITeIbHOCTH U (POPMBI
Tekyero KouTpods st OO

Kon pe- KoJ1-Bo 4acoB, OTBEJCHHOE Ha
dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYLIEro KOHTPOJIS
00yJeHHUs
1 Pacipocrpanerne Pa1 4 8 0 43 TEKyLIUH TeCT
3JIEKTPOMArHUTHBIX BOJIH
DopmupoBaHe H300paKESHUST P11, .
2 ONTHYECKUMHU CUCTEMaMU PJI1, PA1 4 8 0 40 TCKYIUTH TeCT
Hroro no Taéaunue 8 16 0 83

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIMHBI (Moay.s) njass ODO

Tema 1 Pacnpocmparnenue 21eKmpoMacHUmHbIX 60.IH.

Conepxanne temsl: [lonsatue o ¢puszndyeckom mnose. [1oast moTeHIMaNbHBIE U BUXPEBBIEC.
DIEKTPOCTaTUYECKOE U MAarHUTHOE I10JIE. DJIIEKTPOMAarHuTHOE 1oJie. Y paBHeHHsI MakcBelia U Ux
cMbIci. Penmienue ypaBHeHHMi MakcBeiuia i U30TPOIHBIX CPEJ: YPABHEHHE IUIOCKOW BOJIHBI,
Ipe/CTaBIeHNEe YPAaBHEHUS BOJIHbBI B KOMIUIEKCHOM Gopme. BoaHOBOe unciI0 1 BOJIHOBOM BEKTOD,
CKOPOCTB JIEKTPOMAarHUTHBIX BOJIH B BAKYyMe€ H B cpefie, K03 (HUIIMEHT MPEeTOMIICHUSI, BOJTHOBOU
¢ponr, nyun. Cdepuyeckue BOJHBI M ypaBHeHHE Ui HUX. OObEMHas IUIOTHOCTb SHEPTUU
AJIEKTPUYECKOT0 U MarHUTHOro 1nosieil. Bexrop [loitHTHra (C BbIBOIOM). IHTEHCUBHOCTH CBETA.
[TpaBuI0 HaXOXJIEHHUSI MHTEHCUBHOCTH JUIsl BOJIH, 3a/laHHBIX B KOMIUIEKCHOU (opme. CylHOCTh
addekra Jlomrepa. BeiBon Gpopmynsl s casura 9actothl. CTOSYHE 3JIEKTPOMATHUTHBIC BOJTHBI
KaKk peuieHMe ypaBHeHMH MakcBemna. I'panunussle ycioBus. @Pusnueckas IIpUYMHA
BO3HHUKHOBEHHUS CTOSYMX 3JIEKTPOMArHUTHBIX BOJH. CTOsluME BOJHBI KaK Pe3yJbTaT CIOXKEHHS
BCTpeuHbIX BoJH. Haler ¢a3bl aekTpoMarHuTHOM BOJIHBI U OTpaxkeHuu. JInHelHas (ruiockast),
AIITMNTHYECKAs U Kpyrosast nossipusanus. HenonspusoBanHslil cBeT. OTpa’keHUE U MIPEIOMIIEHNE
JJIEKTPOMATrHUTHBIX BOJIH Ha TpaHule pasnena cpen. da3oBble COOTHOLICHUS Ul SIBICHUU
oTpakeHUs U npenomiieHus. BeiBoa 3akona CHemnyca. [lonsgpuzanus 31eKTpoMarHuTHEIX BOJIH
npu oTpakeHuH. Yroia bprocrepa, BbiBoJ dopmysisl st yriaa bprocrepa. [lonHoe BHyTpeHHee
oTpaxkeHue. BriBog (opmynbl 1 yria MOJHOrO BHYTPEHHETO OTpakeHWs. BriBoa ¢opmyn
Openenst i1 KOAPGUIMEHTOB OTPaXEHUS U MPOXOXKJIEHHs BOJHBI MO aMIUIUTYIAE M IO
WHTEHCHUBHOCTH. SIBIICHUS IOJHOTO BHYTPEHHETO OTPAKEHUS U MOJISAPU3ALIAN IIPU OTPAKEHNUHN KaK
ciencreue cootHouieHun Openens. [loasTHE HEMOHOXPOMATUYECKOM BOIHBI. BOJIHOBEIE ITAKETHI.
I'pynnoBast u ¢azoBasi ckopocTd. BbIBOA BEIMUMHBI TPYNIOBOM CKOPOCTH JUIsl Cilydasl ABYX
YaCTOTHBIX KOMIIOHEHT. fIBieHue nucnepcun. Ipeacrasienne BOMTHOBOIO MakeTa 4Yepe3 HHTErpail
®ypbe. CBsI3b MEXAY LIMPUHON YACTOTHOTO CIIEKTPA IMAKETA U €r0 MPOTAKEHHOCTHIO BO BPEMEHHU.
Hopmanbnas u aHomanbHas aucnepcud. PacnpocTpaHeHue usiaydeHus B BemlecTBe. BoiHa
noJisipu3anuu. BeIBOJX 3aBUCUMOCTH ITOKA3aTelIs IIPEJIOMIIEHUS OT ONITUYECKOU INIOTHOCTH CPEBL.
MonexynspHas pedpakuusa. BeiBo 3aBUCHMOCTH MTOKa3aTess MPEIOMIICHHsI OT YacTOThI CBETA.
PacnipocTpanenue cBera B YCIOBHUSAX HOPMAIBHOM W aHOMAQJIbHOW JHCIEPCUU. YpaBHEHUE
SMKOHaja ¥ ypaBHeHue Jyda. [Ipuanun ['ammiieTona uist tydeBoi Tpaektopun. [lapakcnaibHbie
ayuu. Cpena ¢ KBaJpaTHUHBIM paclpenesieHueM nokaszatens npenomieHus. I dextsl Keppa u
[Toxkensca. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTMH: JICKIUS, TPAKTUYECKHE 3aHATH.



Buael caMoCTOSATENbHOW MOATOTOBKU CTYAEHTOB IO TE€ME: MOATOTOBKA K TEKYILIEMY H
MPOMEKYTOYHOMY TECTUPOBAHUIO.

Tema 2 @opmuposarue uzoopadceHus ONMUYECKUMU CUCTIEMAMU.

Copepxanne Tembl: [IpemomiieHne cBeTa TOHKMMHU JIMH3aMH. Pacder (¢OKyCHOTO
pacCTOSIHUS JUIS JIMH3BI C 3aJIaHHBIM U pajuycamMu KpuBH3HBI. OTpaskeHHe cBeTa ChepuIeCKUMU
3epkanaMu. Pacuer (poKycHOTo paccTosHUS JUIsl 3€pKajia C 33JaHHBIM PAIMYCOM KpPUBH3HBI.
dopmupoBaHue  U300paKEHH  ONTHYECKUMHU  cucteMamu. OCHOBHBIE  COOTHOIICHUS
HapaKCHaHbHOﬁ OIITUKU. Kap[[I/IHaJIBHbIe TOYKH M OTPE3KHU. OCHOBHBIE COOTHOIIEHUS JJIA
CHCTEMBbI JIMH3. PeallbHbIe JIydd B JIMH30BBIX ONTHYECKHX CHCTeMax. Buisl abeppariuii.
Mounoxpomarudeckue abeppanuu. Chepudeckas adbeppamus, KomMa. ACTUTMATU3M U KPUBU3HA
U300paKeHs, AUCTOPCHS. XpoMaTuieckas abepparus. .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIHS, TPAKTUICCKHE 3aHSTHS.

Buael caMoCTOSATENbHOM MOATOTOBKH CTYACHTOB IO TE€ME: MOATOTOBKA K TEKYLIEMY U
IPOMEKYTOYHOMY TECTHPOBAHUIO.

5 Meroaguyeckne YyKazaHUsl AJds OOYYAKOIIMXCH MO0 M3YYEHHI0 M PpeaTu3aluu
AMCUUILIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHAANUH OOYYalOIUMMCH MO0 M3YYeHHI0 [IMCHUILUIMHBI W 10
o0ecrneYeHNI0 CAMOCTOAITEILHOM PadoThl

B xone u3ydeHus aucuuIuiiHbl «T€XHOJOTMH BOJOKOHHOW M MHTErPAJIbHOM ONTHUKM»
CTYIEHTbl MOIYT [IOCEIIaTh AayJUTOpHbIE 3aHATUS (JIEKUUH, MPAKTUUYECKUE 3aHATUS,
KoHCynbTaluu). OcoOEHHOCTh U3y4eHMsS JUCHMILIMHBI «TEeXHOJOrMM BOJIOKOHHOM U
MHTETPAJIbHON ONTHUKW» COCTOUT B TOM, YTO BCE€ 3aHSTHUS IPOBOAATCA B ayJIUTOPUSAX U
nabopaTtopusax MHCTUTYyTa aBTOMaTHKH U IIPOLIECCOB yIpaBiieHUs [|albHeBOCTOUHOIO OTAEICHUS
Poccniickoii akagemMun Hayk.

Ocoboe MecTo B OBIAJEHMM YacTbi0 T€M JAHHOM JUCLUIUIMHBI MOXXET OTBOAMTHCS
CaMOCTOSITENIbHOM padoTe, MpU 3TOM BO BPEMS ayJAUTOPHBIX 3aHATHII MOTYT OBITH PACCMOTPEHBI
U popaboTaHbl HanboJiee BaKHbIE U TPYAHbBIE BONIPOCHI 110 TOW WJIM MHOM TeMe AMCUUIUIMHBL, a
BTOPOCTETIEHHbIE U 00Jiee JIETKHUE BOIIPOCHI, a TaKkKe BOMPOCHI, crieln(PUUHBIE JIJIs1 HAlpaBJIEHUS
HOJTOTOBKH, MOT'YT OBITh U3yUYEHBI CTYIEHTAMU CaMOCTOSTENIBHO.

B cooTrBercTBUM ¢ y4yeOHBIM IUIAHOM HaIpaBJIEHUS TOJATOTOBKH MPOLIECC H3yYEHUs
JUCLUIUINHBL  MOXET TpeJycMaTpuBaTh INPOBEACHHUE JIEKIHUH, MPAKTUYECKUX 3aHITHH,
KOHCYJIbTAIIMi, a TakKe CaMOCTOATENbHYI0 paldoTy cTyaeHTOB. (O0s3aTeNbHBIM SBISETCS
IIPOBEJCHUE MPAKTUYECKUX 3aHATHH B CHELUAIU3UPOBAHHBIX KOMIIBIOTEPHBIX ayAUTOPHSIX,
OCHAIIEHHBIX MOJKIIIOUEHHBIMU K LIEHTPAJIBHOMY CEpPBEPY TEPMHMHAJIAMHU WM NEPCOHAIbHBIMU
KOMIIBIOTEPAMH.

5.2 OcoOeHHOCTH OpraHu3anuu oOO0y4YeHHsl A JHMI C OrPAHHYCHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

[Tpu HEOOXOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0pOBbSl U MHBAINUOB (110 3asBJICHHUIO 00YYarOIerocs) Mpel1oCcTaBIseTcs yueOHas
uH(pOpMalKs B JOCTYNHBIX (POpMax ¢ y4eTOM UX UHAMBUIYAIbHBIX ICUXO()U3UYECKIX
0COOEHHOCTE:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- TSI JTUI] C HApYLICHUSIMU OTIOPHO-/IBUTATEIILHOTO alllapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBumn ¢ TpeboBanmsimu OI'OC BO pns arrectaunmu oOydaromuxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4deHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLIEHKHU 3HAHHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHue JUCIUIIINHBI (MOLYJIs1)
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cocraBurenu B. I'. JIpo3zaos, 0. B. JIpo3nos. — Koctpoma : KT'Y, 2022. — 80 c. — ISBN 978-
5-8285-1209-6. — TekcrT : anekTpoHHbIH // JIaHb : 31eKTpoHHO-0nbaoTeuHas cucrema. — URL:
https://e.lanbook.com/book/366419 (mara obOpamenus: 17.06.2025). — Pexum goctyna: s
aBTOPH3. M1OJIb30BATENEH.

2. Tpommn, A.B. lludpoBoil onTHYECKUIA TPAKT : METOJI. PEKOMEHIAINHU IO TIOATOTOBKE
K 71a0. 3ansatusaM / A.B. Tpomun .— Camapa : U3a-so III'YTH, 2016 .— 44 c. : un. — URL:
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

11.03.02 «MHpOKOMM
YHUKAIIMOHHBIE TEXHO
JIOTUU U CUCTEMBI CBSI3

ITKB-3 : CriocobeH oCyIecTBIATh
pa3BUTHE U MOJICPHU3ALIUIO TPAHCII
OPTHBIX CETEH U CeTel mepeayn aa

[IKB-3.2x : OcymecTBIseT pa3BUTHE H MOJCPH
H3alUIo0 ceTell mepesaun JaHHbBIX C LETbI0 YIy4
LIEHUS Ka4eCTBa U JOCTYITHOCTH yCIYT CBA3H

n» HHBIX
(B-UK)

Komnerennus cuntaercs: chopMUPOBAHHOM Ha JTaHHOM 3Tarle B ClIy4yae, €Il HOJTy4eHHbIe
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS IMOJIOKUTENBHOM OLIEHKHM KOMIIETEHIMSI HAa JAaHHOM JTalle CUMTaeTCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnetennusi [IKB-3 «Crioco0eH oCyeCTBIATh Pa3BUTHE M MOJCPHU3AIIHIO
TPAHCHOPTHBIX CETEH U ceTel nepeaadyu JaHHbBIX»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUU

Kox u ¢popmynupoBka HHIUKAT
opa JIOCTHKCHUST KOMITCTCHITUH

Pesynprar

Kpurepuu onieHuBaHUS pPe3yNbT
aToB 00y4YeHHUs

[MKB-3.2k : OcymiecTBisieT pa3
BUTHUE U MOJCPHU3ALIUIO CETEN
Mepeaayn JaHHBIX C LENBI0 YTy
YIIEHUS Ka4eCTBa U JJOCTYITHOC
TH YCIIYT CBSI3H

MEPCHEKTUBHBIX TEXHOJIOTUH U

COJICHCTBOBATh BHEJPEHUIO IIEP
CIIEKTUBHBIX TEXHOJIOTHN U CTa

OCHOBHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHU
AX 1 3aKOHOMEPHOCTAX, JICIKAILL
HX B OCHOBC PACIIPOCTPAHCHU A
ONITHUYCCKOI'O U3JTYyUCHUS

c(hopMHUpOBaBIIIEeCsS CHCTEMATH
YecKoe 3HaHHE OCHOBHBIX (pH3H
YECKHUX SIBIICHUAX U 3aKOHOMEP
HOCTSIX, JIEXKAIIUX B OCHOBE Pac
MPOCTPAHEHUsI ONTHYECKOTO U3
JYYEHHUsI

AHATU3UPOBATH TOTPEOHOCTH T
0JIb30BaTENEN U IIIaHUPOBATh M
€pONPHUATHS 10 ONTUMHU3ALUU

(hYHKITMOHATILHOM CTPYKTYPHI O
NITUYECKUX CeTe! repeadu J1aH

chopMupoBaBIIeeCS CHCTEMATH
4ecKoe YMCHHE aHATH3UPOBATh
MOTPeOHOCTH MOJIb30BaTEICH U
TJIAHUPOBATH MEPOTIPUSTHS 110

onTUMH3AIIH (YHKIIMOHAIEHO
H CTPYKTYPBI ONTHYECKHUX CETE

Y iepeaun JaHHbIX

mocTpoeHus (PU3NKO-MaTeMaTH
YeCKUX MOJIEJIEH MPOIECCOB, CB
S3aHHBIX C PACIPOCTPaHEHUEM

PesynbraThl 00y4eHuUs 10 TUCIUILIHHE
Ko | Tm
Il II
pe | pe
3- | 3-
Ta | Ta
31
aH
e CTaH/IapTOB
v
Me
HU
HIapTOB
e
Pl 3H
1 aH
ne
v
PI | me
1 HU
e
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PII Ha
1 BBI
K

CBETA B pa3JIMIHBIX Cpeaax

chopMHpOBaBIIHECS CUCTEMATH
YeCKHe HaBBIKH IIOCTPOCHUS QU
3MKO-MaTEMAaTUIECKUX MOJIEIIC
¥ MPOIIeCCOB, CBSI3aHHBIX C Pac
MPOCTPAHEHUEM CBETA B Pa3lIny
HBIX Cpejiax




3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

Tabnuia 3amomHsIETCs B COOTBETCTBUU ¢ pasjaesioM | PaGodeit mporpaMMbl AUCITUTIIIMHBI
(Moptyiist).

HanmMeHnoBaHME OLIEHOYHOTO CPECTBA U TP
KouTponupyemsble mianupyembie pes | KoHTponupyembie Temsl 1 excrasienye ero 8 OC
YJIBTaThl O0ydeHHS WCTIUTUTAHEI ITpoMesKyTouHas at
Texkymuil KOHTPOJIb
TecTamus
Ounas popma o0yueHHs
P/l 3HaHUE : OCHOBHBIX (hU3U
YEeCKHX SIBIICHUSX U 3aKOH LLP Cobecenopanne Pedepar
.1. Pactipoctpanenue a1
OMEPHOCTSIX, JIeKALINX B pocTp
€KTPOMarHUTHBIX BOJIH
HOB MPOCTPaHEHUS
OCHOBE paclpoCTpaHe CobecenoBanne Tect
ONTHYECKOTO N3ITyUCHHUS
1.2. ®opmupoBanue n3oo Cobecenoparue Pedpepar
PaKeHHUS ONITUYECKUMU C
ncTeMaMu CobecenoBanue Tecr
P11 YMeHHue : aHaIu3upoBaTh [Ipakxtraeckas pa6o | IlpaxTudeckas pa6o
HOTPEOHOCTH MOJIL30BATE Ta Ta
JIel ¥ TUIAHUPOBaTh MEPO
NPUSATHS 110 ONTUMH3AIH ITpakTryeckas pado Teer
¥ GYHKLHOHATBHOI CTPY 1.2. ®opmupoBanme u300 | 14
KTYpbI ONTHYECKUX ceTelf | PAKCHUT ONTHYCCKUMHE C - 5
aKTH4YecKas pabo
Hepenaun JaHHBIX HCTCMAaMU CobecenoBanme Tap p
CobecenoBanue Tect
P1 HaBbIk : nocTpoenus gpus
HKO-MaTeMaTHYECKUX MO
. 1.2. ®opmupoBanue n3o0o
Jiesielt mpoLeccoB, CBSI3aH [Ipaktuueckas pabo | IIpaktuueckas padbo
PaKeHHUS ONITUYECKHMHU C
HBIX C pacHpOCTpaHEeHHEM Ta Ta
UcTeMaMu
CBETa B Pa3lIMYHbIX cpea
X
P10 3HaHUE : MePCHEKTHUBHBIX
o 1.1. PacnpocTpaHeHue 31
TEXHOJIOTHH U CTaHJapTO CobGecenoBanue Pedepar
s €KTPOMarHUTHBIX BOJIH
P11 3HaHUe : NEPCIEKTUBHBIX
o 1.1. PacnpocTpaHeHue 31
TEXHOJIOTHH U CTaHIAPTO CobGecenoBanue Tecr
s €KTPOMarHUTHBIX BOJIH
P12 YMeHue : coneiicTBoBaTh
A A 1.2. ®opmupoBanue n3o0
BHEJ[PEHHIO NEPCIIEKTHBH
. paxenus ontuueckumu ¢ | CobecenoBanue Tecr
BIX TEXHOJIOTHH ¥ CTaH/a
ncreMamu
pTOB
P13 YMeHue : coneicTBOBaTh
A A 1.2. ®opmupoBanue n3ob
BHEJ[PEHHIO NEPCIIEKTHBH [MpakTryeckas pado
. pakenus ontuueckumu ¢ | CobecenoBanue
BIX TEXHOJIOTHIA ¥ CTaH/a Ta
ncTeMamu
pTOB
P/114 YMeHue : conecTBoBaTh
A A 1.2. ®opmupoBanue n3ob
BHEJ[PEHHIO NEPCIIEKTHBH [MpakTuyeckas pado
o paXeHHsI ONTUYECKUMHU C Tect
BIX TEXHOJIOTHIA ¥ CTaH/a Ta
HncTeMamu
pTOB




P15 VYMeHue : coaeicTBOBaTh
BHCJIPCHHIO MEPCIICKTHUBH
BIX TEXHOJIOTUH U CTaHAa

pTOB

1.2. ®opmupoBanue n3ob
paxeHHs ONTHYCCKUMH C
HCTEMaMHU

[MpakTuyeckas pado | IIpakruueckas pabo
Ta Ta

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTare OICHUBAETCS 110
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oaam.

OneHOYHOE CPEeJICTBO
Bun yaeOHoI nesTenbHOCTH Cobeceno Ipaxmiry

Tecr eckue pa | Pedepar Hroro

BaHUE
00THI

Jlexuun 10 5 10 25
IIpakTudeckue 3aHATUSA 25 25
CamocTosTebHAs paboTa 10 10
TIpoMexyTOUHAs ATTECTALHS 10 5 25 40
HUtoro 20 10 50 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYCOHOU JEATSIHEHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma 6ato
s O1eHKa 110 TPOMEXK
YTOYHOU aTTecTaIy XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINI
MO JUCIHILIN "
HE
CryzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILUTHHAPHBIX KOMIICTESHIIMH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U IITy0OKOe 3HaHHe y4eOHOro MaTepraa
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJHUTEIBHOHN JIUTEPATypOid, peKoMe
«OTJIINYHOY H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBHIIIONHATE NPAKTUYECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOAHO ONEepHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHSMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUILIMHAPHBIX KOMIIETEHITHN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HaHUSI, YMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIbHBIE OIIMOKY, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCce 3HAaHUH U yMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHI AOITYCKAIOTCS 3HAYNTENbHBIE OIIHOKH, TPOSBIAETCS O
ot 61 mo 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/IEJIbHBIX 3HAHUH, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCIMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIBITHIBACT 3HAUNTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH UX IIEPEHOCE Ha HOBBIE CUTYAIIHH.
«HEe 3a4TeHO» /
VY crynenTa He c(OPMHPOBAHEI AUCIUILIMHAPHBIE KOMIIETEHIINH, TIPOSBIISIETCS] HEJ0C
ot 41 1o 60 «HEY/IOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuniHapHble KOMIIETEHIIMY He copMHUpoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
BHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

S IIpuMepHBIEe OLICHOYHBbIE CPEACTBA

5.1 Ilpumepbl TeCTOBBIX 3aIaHUI

1. CnekTpalibHas 10J10ca U3Ty4YeHUs! HHKEKIMOHHOT O Jla3epa uMeeT MakcuMyM A=980 HM.
OrneHure MUPUHY 3aMPELICHHON 30HBI aKTUBHON 00JIaCTH Ja3epa.

2. llupuna 3amnpemieHHON 30HBI p-n nepexoaa ¢oronunona 1.1 sB. Ouenurte mopor
CIIEKTPAJIBHOM YyBCTBUTEIBHOCTH p-i-n hoToamoza.




3. Onpenenure MUHUMAIBHBIN KOA()(DUIIMEHT YCHICHHS WHXKEKIMOHHOTO Jiazepa Uit
obecrieueHus CTaIlMOHAPHOU TeHepallud, eclid pe3oHarop umeer aauHy L= 0.4 mm u oOpa3zoBaH
€CTECTBEHHBIMU CKOJIAaMU KPUCTAJIa C MOKa3aTeleM NpeaoMIeHus n=3.6.

4. OnpeaenuTe MOPOroBbIi TOK MHXEKIIMOHHOTO JIa3epa, UMEIOIIETro napaMeTpsl n= 3.6,
ALl =20 am, Amax= 900 M, nuHY pe3oHaropa 0.4 MM, BHYTPEHHIOIO KBAaHTOBYIO Y (hEeKTUBHOCTh
u3iydareabHol pekomOuHammu 0.95, mumpuny rerepomnepexoma 0.5 mkm. TemmepaTypHoit
3aBUCHMOCTBIO TIOPOTOBOT0 TOKA IPeHeOpeyb.

5. OnpenenuTte pa3Mepsl 001aCTH U3ITYUYCHUS Ha TOPLIEBOM IrPaHy MHKEKIIMOHHOTO J1a3epa,
€CJIM Ha PacCTOSTHUM | M JTa3epHBIN JIyd MpeacTaBiseT u3 ceds smmunc ¢ ocsimu a= 0.4 M, b= 0.01
M.

6. Omnpenenute BENIUYMHY HANpPSDKEHUS CMELICHUS pabodyeidl TOYKM M aMIUTHTYIY
HANpPSDKEHUST Ha TPOAOJIBHOM JJIEKTpOONTHYeCKOM Moayistope Ha AJIP kpuctamne s
obecrnievueHus rryouHbl Moy sy m=0.84.

7. OnpenenuTe aMILTUTYTHOE 3HAUEHUE TOKA JJIs1 00ecreYeHHsI TITyOMHbI MOAYIISIIIMA M=
0.84 na marauroontuyeckom moayisarope Y3Fel0012 (u=200, CA= 300), umeromniero pa3mepsl
d=5 mm, L=10 mM. Uncno BUTKOB HAMOTKH Ha cTepskeHb paBHO 100.

8. Ompenenuth MOJOCY TMPOMYCKaHUST BOJOKOHHOTO CBETOBOJA CO CTYINEHYATHIM
npoduaeM TMoKaszaTeis MPEeNOMIICHHUs, €CIU JTUaMeTp CepALleBHHBI cocTaBisier 50 MKM,
OTHOCHUTEJIbHAs pa3HOCTh Nokazarens npenomiieHus 0.01, mokasarenb IpeaoMIIEHUS CEPALIEBUHbI
1.41, anyuHa BOJHBI U3ITYYEHUS A MKM.

9. OmpepenuTe MOJIOCY MPOITYCKAHUS BOJTHOBO/A C TPAIMCHTHBIM MPOQPUIEM ITOKa3aTeIIs
npenomienus, d = 50 mxm, A =0.01, n1 = 1.41, A= 0.9 MxMm.

10. Omnpenenuth 4YHUCIO BOJHOBOJHBIX MOJ B BOJIOKOHHOM CBETOBOJIE, €CIIU
HOpMaJn30BaHHas yacToTa paBHa 2.405.

11. Onpenennure HOMEp MOABI OTCEUKH JJIs1 BOJIOKOHHOI'O CBETOBO/IAa C IapaMeTpamu: nl=
1.47 , A=0.005, d = 12 MkM, A= 1 MKM.

12. Kak paboTaeT TMH30BBIN IEMEHT CBS3H.

13. Hapucyiite penieToYHbIN 3JIEeMEHT CBSI3U U OMUIIUTE MPUHIIMII €T0 JeHCTBHUS.

14. Ouenure kputnyeckuii pagunyc n3ruda Re crynenuaroro BC, ecnu u3BectHo,

YTO AMAMETPOM cepaueBuHbl 2a = 50 MM, a [T ny = 1.45 u ny = 1.44.

Kpamkue memoouueckue ykasanus

[TpoMexyTOUHBII TeCT MPOBOAUTCS B DIIEKTPOHHON ¢dopMe BO BpeMs IMOCIEIHEr0 B
y4eOHOM TepHojie MpakTH4Yeckoro 3ausatus. Tect coctout u3 10-30 tecroBeix 3amanuii. Ha
BbIMONHEHHe Tecta oTBoauTcs 10-30 MuHyT. Bo BpeMs mpoBeneHHs TecTa HCIOJIb30BaHUE
JUTEPATYPHI U IPYTUX UHHOPMAIIMOHHBIX PECYPCOB JIOMYCKAETCS TOJIBKO 10 MPEBAPUTEITHHOMY
COTJIACOBAHUIO C MIPENOAaBaTeIeM.

IlIxana oyenku

Ne Bammsr Omnncanne

5 19-20 IIponeHT npaBuIbHBIX 0TBETOB OT 95% 10 100%
4 16-18 IIponeHT npaBuiIbHBIX 0TBETOB OT 80 10 94%

3 13-15 [TponeHT MpaBHIBHBIX OTBETOB OT 65 10 79%

2 9-12 [TponeHT MpaBHIBHBIX OTBETOB OT 45 10 64%

1 0-8 IIponeHT npaBUIbHBIX OTBETOB MeHee 45%

5.2 Ilepeuens TeM pedepaTon

. IloBropurenu

. Onrrueckue yCUIUTENH.

. CBeToBOIBI.

. OnTuueckue kademu.

. MyJIbTHILIEKCOPBI.

. DNIEMEeHTbI UHTETPAIbHOM ONTHKHU.
. MyIbTHIUIEKCOPBI.

. [lomynpoBOTHUKOBBIE JIA3€PHI.
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9. I'a30Bble J1a3€pHI.

10. ®oTonpuéMHUKH.

Kpamxue memoouueckue ykazanus

K 3amure momyckaroTcst paboThl ¢ ypoBHEM opuruHaibHocTH He Huxke 70. [Ipu onenke
BBITTOJIHEHHOTO 33/1aHUs yuuThIBaeTcs: [ myOrHa 1 moHoTa packpbeITHs TeMbl; [IpopaboTanHOCT
BOIPOCOB TeMbl; BrazieHre TepMUHOJIOTHYECKUM anmnapaToM; Y MEHUE JIeaTh BHIBOABI U JaBaTh
apryMeHTHPOBAaHHbIE OTBETHI; JIOTMYHOCTH U MOCIIE0BATEIBLHOCTD U3JI0KEHUSI MaTepUaa.

LlIxana oyenku
OrieHka Bansr Onucanne
5 14-20 CTyzeHT IeMOHCTPHUPYET 3HAHUS HAa HTOTOBOM ypOBHev: CBOOOHO OMEpUPYeT MPHOOPETEHHBIM
Y 3HAHWSIMHU, IPUMEHSIET UX B CHTYAIIMsIX MOBBIIICHHOM CJI0KHOCTH.
CTyIeHT TEMOHCTPHUPYET 3HAHHS Ha CPEJTHEM YPOBHE: OCBOMII OCHOBHBIC MOJIOKEHUSI, HO JIOITY
4 10-13 CKAIOTCS HE3HAYHUTEIHHBIC OMMNOKH, HETOYHOCTH, 3aTPYAHCHHS PU aHATUTHICCKUAX OTICPaIHIX
, IEPEHOCE 3HAHUU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIlUH.

CTyzeHT 1eMOHCTPUPYET 3HAHUS M HaBBIKK Ha 0a30BOM YPOBHE: B X0ZI¢ KOHTPOJILHBIX MEPOIIP

3 49 USITUH TOMyCKAIOTCs 3HAYUTENbHBIE OIIHOKH, IPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHUI, HC

TBITHIBAIOTCS 3HAUUTENbHbIE 3aTPyTHEHHS TP ONEPUPOBAHIN 3HAHUAMHU U IIPH UX NEPEHOCE H

a HOBBIC CUTYallUU.

2 1-3 CTyE[eHT JEMOHCTPUPYET 3HaHUS Ha YPOBHE HIDKE 0a30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTD 3H
aQHMH.

5.3 IlpumepHbIii epeyeHb BONPOCOB MO TeMaM

1. KakoBbl OCHOBHBIE TPHUHIUIBI YIOPaBICHUS ONTHYSCKUMM CHUTHajJaMU B
ONTO3JIEKTPOHHBIX MUKPOMEXaHUYECKUX YCTPOMCTBAX?

2. Kakue Turbl MOAYJISIAUA ONTUYECKUX CUTHAJIOB MOTYT OBITh MOJIYYCHBI C TTOMOIIBIO
ONTO3JIEKTPOHHOU MUKPOMEXAHUKH.

3. Kakue 3¢ (hekThl HCIIONB3YIOT IS YITPABJICHUS ONTHYECKIME CUTHAIAMH B yCTPOHUCTBAX
WHTETpaJbHOU ONTUKHU?

4. Kakue npeoOpa3oBaHUs ONTHYECKUX CHTHAJIOB MOXXHO OCYIIECTBUTH C IOMOILBIO
uHreppepomerpa Maxa-Ilenaepa?

5. Kako#i Tamm MOy MOXKHO TIOJTYYUTh B BOJTHOBOJE MPH MCIOJL30BaHUU 3 deKTa
®panua-Kengpima?

6. B yem 3akiro4aroTcsi JOCTOMHCTBA MJIa3MOHHBIX BOJIHOBOJIOB U ME€PEKII0OYaTeIe?

7. B 4eM 3aKI104ar0TCsl JOCTOMHCTBA U HEJJOCTATKH MHTETPAIbHO-ONTHYECKUX YCTPOUCTB
Ha OCHOBE «KJIACCHYECKHX» BOJHOBOJOB IO CPaBHEHHUIO C AJIEKTPOHHBIMU HHTETPAJbHBIMU
ycTpoiictBamu?

8. B uem 3aximouaroTcs NpeuMyIlecTBa ONTUYECKUX METOJ0B Mepeaaun nHGOpMaluu Mo
CPaBHEHUIO C IPyTUMU MeToAamu?

9. B yem 3akmtouaercs npuHiun WDM-TexHOJI0THHN nepeaadu CUrHaioB?

10. Yem oT1M4arOTCs OTHOMOAOBBIE BOJIOKHA OT MHOI'OMOJIOBBIX BOJIOKOH?

11. KakoBbI TOCTOMHCTBA U HEJJOCTATKU YCUIIUTENIEH ONTUYECKUX CUTHAJIOB?

12. KakoBbI TOCTOMHCTBA U HEAOCTATKH PEr€HEPATOPOB ONTUYECKUX CUTHAIOB?

13. s xakux neneit B BOCC ucnonb3yroT 1eMyIbTHILIEKCOPHI?

14. KakoBbl MNpeHMyLIECTBA BOJIOKOHHO-ONTHYECKUX JATUYUKOB IO CPaBHEHUIO
CIaTYUKAMU JPYTUX TUTIOB.

15. Kakue Qusndeckue BEIUYUHBI MOTYT OBITH M3MEPEHBI C MOMOIIBIO BOJIOKOHHO-
OonTHYEeCKUX NaTuynkoB. Kakue ontudeckue 3 (HEeKTh Mpr ’TOM HCTIOIB3YIOTCS.

16. Kakoii pesxuM paboThl BOJIOKOHHOTO CBETOBOJA HA3BIBAETCSI OJTHOMOJIOBBIM, a KaKOU
MHOTOMOJOBBIM?

17. Yem onpenensieTcs YUCI0 HAMPABIIEMbIX MOJI B BOJJOKOHHBIX CBETOBOAAX?

18. Kak onpenenuts rpaHuily OJJHOMOJOBOTO pexUMa?

19. B kakux mpejenax HaxOJATCS BEIUYUHBI (DAa30BBIX W TPYIIOBBIX CKOpOCTEH
HaIpaBJIsieMbIX MOJ] M YeM OOBSICHSIETCSI UX 3aBUCHMOCTD OT JJIMHBI BOJHBI U3ITyUCHHUS?

20. KakoBO COOTHOIICHHE MEXKTY JTUAMETPaMHU 00OJIOUKH U CEPIIEBUHBI MHOTOMOJOBOTO
CTYNMEHYATOTO U OJTHOMOJIOBOTO CBeTOBO1a? Uem OHO ompenensieTcs?



21. Yro Takoe KpuTHUYECKas YacToTa (AyinHa BoyHbel) OB?

22. Yrto Takoe xapakTepucTuieckas (HOpMUpOBaHHAs1) 4acToTa?

23. Yto Takoe 1JIuHa BOJHBI OTCEUKU?

24. Kako# TN BOJIH pacIpOCTPaHAETCs B OAHOMOJOBOM ONTHUYECKOM BOJIOKHE?

25. aiiTe onpeaeneHue MOJIbI.

26. Ilepeunciure TUIIBI BOJIH, KOTOPBIE PACIIPOCTPAHAIOTCS B MHOTOMOJOBOM

27. Yrto Takoe AuameTp MOJOBOTO MsATHA?

28. Yem 00ycoBIIeHO 3aTyXaHHE CUTHAJIOB B BOJIOKOHHBIX CBETOBOJIAX?

29. Tloyemy nnuHBI BOJH H3nMydeHHs =1,3 MKM, © 0cOoOeHHO =1,55 MKM cuuTaroTcs
Haun0oJiee NepCreKTUBHBIMU B BOJIOKOHHO-ONITHYECKUX CUCTEMAX

30. JlaifTe cpaBHUTEIIbHYIO OLIEHKY Pa3IuYHbIX METO/I0B U3MepeHus noreps B OB.

31. KakumMu OCHOBHBIMM (PAKTOpPaMHU OTPAHUYEH JUHAMUYECKUH TUAara3oH ONTHYECKUX
peduiekToMeTpoB?

32. CKOJIBKO MWJIJIMBATT UMEET CUTHAJI, MOIIHOCTh KOTOPOT'O B OTHOCUTEJIBHBIX €IMHULAX
cocrasiuseTr 0 n1bm?

33. VBenn4MBaOTCs, yMEHBIIAKOTCS WIN OCTAOTCA 0€3 N3MEHEHUH OTepH B ONITUYECKOM
BOJIOKHE 10 MEPE YBEINUEHHUS YaCTOThl CUTHAJIA?

34. Ha xakoil ninuHe BOJHbI 3aTyxaHue MuUHUManbHO: 850, 1300 mnu 1550 Hm?

35. OnuiuTe METOA U3MEPEHUS TIOTEPh B BOJIOKHE C TOMOLIBIO U3MEPUTENS

36. Ha uem oCHOBaH MPUHIIMIT U3MEPEHUS 3aTyXaHUsI METOJIOM 00OpPaTHOro

37. Jaiite ompenencaue kodddunuenta 3aryxamus OB. B kakux eguHHIAX ero
U3MEPSIOT?

38. Ilouemy pexoMeHAYEeTCs IPH BXOJAHOM KOHTPOJIE H3MEPATh KOOPPHUIIMEHT 3aTyXaHHUs
C ABYX CTOPOH?

39. KakoBo J0mKkHO ObITH cooTHomeHue Mexy I BosiHOBOIHOrO Cilosi, OJIOKKU U
IIOKPOBHOTO cJ10s1 ontudeckoro BB, u nouemy?

40. Kakue napameTpsl BOJIHOBO/IA CBA3BIBAET AUCIIEPCUOHHOE COOTHOIIEHHE?

41. B d4em 3aKiIIO4aeTCsi PEKUM OTCEYKU BOJHOBOJHOW MOJBI? 3alUIINTE YCIOBHE
OTCEUKHU U 3apUCYITE COOTBETCTBYIOLIEE pacpeIesIEHUE TOJIs.

43. OnuiuTe NpUHLIUI ACHCTBUS IPU3MEHHOTO JIEMEHTA CBSA3H.

44. Ilouemy BOJTHOBOJHBIE MOJIbl UMEIOT AUCKPETHBIN CrIeKTp?

45. Yto xapaKTepu3yeT HOMEP BOJIHOBOJHON MOJBI?

46. Kak skcriepumenTanbHO onpenenuts 3 dextuBubie [1I1 BoaHOBOIHBIX MOA?

47.Hapucyiite pacnpezaenenue mno mnomnepedHoMmy ceueHuto IIII crymenwaroro BB u
rpagueHTHOro BB ¢ pa3HbiMu npoguinbHbIMU QYHKIMSIMU (3KCIIOHEHTA, apabouia, npsMas). Kak
pa3anyaroTCs ONTHYECKHE CBOMCTBA yKa3aHHbIX BB?

48. Ilpu KakuX ycIoBHSX B ONTHUYECKOM BOJHOBO/IE BO3HUKAET BOJHOBOIHBIA PEXKUM?

49. Ucxons u3 kakux coodpaxenuid Beioupatot 3Hauenue [1I1 n0 na moBepxHoctu BB?

50. Haitte onpenenenue ontuyeckoro BC.

51. Kak knaccuduuupyrorest BC?

52. IlepeuncnuTe BUABI U3Ty4aTeabHbIX OTEPh. [IpuBeanTE MPUMEpHI.

53. B yem cyTbh MeTo/1a (ha30BBIX CKOPOCTEN?

54. Yrto Takoe unucnoBas arneprypa BC?

55. Pacckaxkure 0 BUJax MOIVIOLIATEIbHBIX ITOTEPb.

56. IlepeunciauTe OCHOBHBIE BHJIbI IOTEPH HA PACCESIHUE.

57. B ueM 3aKi104aeTcsi CyTh TEOPUH CBSI3aHHBIX BOJIH?

58. Uto Takoe coHaIpaBiIeHHas U pa3HOHAIIPaBJICHHAs CBA3b BOJIH?

59. Ilepeuncnute OCHOBHBIE MPUONMXKEHUS W JOMYIIECHUS, CIENaHHbIE MPU ONMHUCAHUH
uccieayeMoro a3 dexra cBs3u.

60. O6bsacHuTe PU3NUECKUI CMBICT KOAPPHUIIMEHTA CBS3H.

61. Yro Takoe JIMHA CBSA3M U KaKOBO €€ BIIMSHNE Ha 0OMEH 3Hepruel Mex 1y CBI3aHHBIMU
BOJIHaMu?



62. Uto Takoe MpoCTpaHCTBEHHAsI YacTOTa?

63. Urto Takoe ¢azoBasi, aMIUIUTYAHAS ¥ YaCTOTHAsI MOAYJISAIIAN?

64. HazoBute ocHoBHbIe KommoHeHTHl BOJIC.

65. Ilepeuncnure Hanboiee 3HaUMMbIE onTHYeckue napameTpsl BC.

66. Kak mapkupyrorcst BC?

67. Kakumu Tunbsl KOHHEKTOpOB BaM HM3BECTHBI?

68. B ueM pa3HuIIa MEXKIY CTHIKOBKOM OJTHOMOJIOBBIX 1 MHOTOMOJ10BbIX BC?

69. KakoBbl OCHOBHBIE UICTOYHUKH MOTPEMIHOCTH B JAHHOM 3aJaHuuN?

70. KakoBo Ha3HaueHUE aTTeH0aTopa’?

71. Yto Takoe yucioBas aneprypa?

72. llpennoxxure cuTyanuu, B KOTOPbIX BapuaHT cThikoBkM BC tuna SM-SM nHaubonee
ONTUMaJICH. APTYMEHTUPYUTE OTBET.

73. B ueM pa3HuLa MEKIy HEPEPHIBHON U UMITYJIbCHON MOJYJISLUSAMU CUTHAJIA?

74. Pacckaxkute o Tpex Buaax aucnepcuu B BC.

75. JlaiiTe onpeneseHus yAeIbHOU XPOMAaTUIECKON JUCIIEPCUH.

76. Uto Takoe HyneBasa nucnepcus?

77. KakoBbl IPUYMHBI BOSHUKHOBEHMSI 1IIyM B CUTHaJIE?

78. OT 4ero 3aBUCHUT 3aTyXaHUE B MOACIUPYEMOM JIMHUU?

79. lsis yero HeoOXOAUM pacueT IMIYMOBOM COCTABIISIONICH HATIPSIAKEHUS?

80. ITouemy B onHoMoa0BbIXx BC Mozi0Bast nucnepcust OTCyTCTByeT?

81. Uem onpenensercs Haluuue TEMIOBbIX 11ymoB B BC?

Kpamkue memoouuecxue ykazanus

KoHTponsHOE MepompusTHEe MPOBOIUTCS B DJIEKTPOHHOH WM ycTHOW ¢opme Ha 8§-9
Henensix yueOHoro cemectpa. Tect coctour u3 30 TecToBbIX 3amanuii. Ha BeimonHeHue
coOecenoBanusa orBoautcs 2-10 MUHYT Ha oxHoro oOydaromierocs. Bo Bpemsi mpoeneHus
KOHTPOJIBHOT'O MEPOTIPUSATHS UCIIOJIb30BaHUE TUTEPATYPHI U APYTUX HH(POPMAITMOHHBIX PECYpCOB
JIOITYCKaeTCsl TOJIBKO 110 IPEIBAPUTEILHOMY COIVIACOBAHUIO C MPEIO1aBaTeIeM.

Llkana oyenxu
OrneHKa Bas Onucanue
5 7-10 CTyIeHT NIeMOHCTPUPYET 3HAHUS Ha UTOTOBOM YPOBHE: CBOOOIHO OTIEpHUPYET NPHOOPETEHHBIM
1 SBHAHUAMH, IPUMCHSCT UX B CUTYAllUAX IMTOBBIIICHHOU CJIOKHOCTH.
CTyI[eHT JACMOHCTPUPYET 3HAHUA Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIC ITOJIOKEHMSA, HO OOITY
4 4-6 CKAaKTCs HC3HAUYUTCIIBHBIC OI_III/I6KPI, HETOYHOCTH, 3aTPYAHCHUS IPU aHATIUTUYCCKUX ONCpaluiax
, IEPEHOCE 3HAHUN Ha HOBBLIC, HCCTAHIAPTHBLIC CUTYaAllUU.
CTyIeHT NeMOHCTPHUPYET 3HAHHS M HAaBBIKM Ha 0230BOM YpOBHE: B X0/1€ KOHTPOJIFHBIX MEPOIIp
HSTHI JOITYCKaroTCAd 3HAYUTEIIbHBIC OHII/I6KI/I, TMIPOABJIACTCA OTCYTCTBUE OTACIBHBIX 3HaHI/II‘/’I, Huc

3 2-5
TIBITBIBAIOTCA 3HAYUTEIIBHBIC 3aTPYAHCHUA ITPU OTICPUPOBAHUN 3HAHUAMU U NTPU UX NEPEHOCE H
a HOBBIC CUTYyallu.

2 1 CTyI[eHT JACMOHCTPUPYET 3HAHUSA HAa YPOBHE HUKE 06a30BOro: TNPOABJIACTCA HEAOCTATOYHOCTD 3H

aHMIA.

5.4 Ilpumepsl 3agaHuii A1 BBINOJHEHNS NPAKTHYECKUX padoT

Tewma 1. I3MepeHne OCHOBHBIX IIapaMETPOB PETPAHCIATOPA, TOBTOPUTENS, ONITHYECKOTO
YCHJIUTES.

Tewma 2. U3mepenune napameTpoB CBETOBOIOB.

Tema 3. M3mepenne napaMeTpoB ONTHUECKUX KaOemnei.

Tema 4. 3mepenue napamerpoB moxayiieit BOJIC.

Kpamkue memoouueckue ykazanus

[Tocne BbIMOTHEHMS KaX /10l MPaKTUUECKO pabOThl CTYACHT JOJIKEH MPEACTaBUTh OTYET
0 €€ BBIIIOJIHEHNH, A TAKXKE, 10 YKA3aHUSM IIPENOIaBATEIS, BHIIIOJHUTD JOTIOJIHUTEIbHBIC 3a1aHUS
M0 TeMe MPAaKTHUUECKON pabOTHI.

OueHuBaHue BbINOJHEHUS NPaAKTHYecKOoil padoThl: ba3osas onenka - 10 6aios. Ecnu
IIPYU BBIIIOJHEHUH MPAKTUYECKUX JEHCTBUM CTYIEHT JAONMYCTUI OMIMOKY, KOTOpasi He MO3BOJISET
IIPABWJIBHO M3MEPUTH MApaMETPhl LENU U MOCTPOUTH COOTBETCTBYIOLIYIO XapAaKTEPUCTHUKY, TO
CTYJEHTY HaYHCIIETCs — MUHYC 5 OaiioB (Hanmpumep, CTYIEHT MepenyTal Mopsi0oK U3MEPEHNUs,



HE BJIaJICET TEOPSTUUECKUM MaTEPHUAIOM, HE U3Y4HII PYKOBOJICTBA IO IKCILTyaTalliy U TacropTa
HU3MEPUTEIILHBIX PUOOPOB U T. 1).

Ecnu cTyneHT BBINOTHUI IPAKTHYECKHUE JCHCTBUS B CTPOTOM COOTBETCTBUU C METOIMKON
BBITMIOJTHEHUS] TPAKTUUECKON paboThI (COOTBETCTBUE IO COACPIKAHUIO ONIEpalliii, COOTBETCTBHUE 110
MOCJIEIOBATEIBHOCTH OTIEPALIUii), TO MY BBICTABISAETCS 5 OaIoB.

3a KaX1y1o OMOKY OT 5 0a/I0B OTHUMAETCS: 110 2 6asiia - 3a OIKOKY B MOJHOTE paboueit
ornepauuy; mo 1 Oamny - 3a omMOKy B mocieaoBaTesbHoCTH oneparu. OdopmiieHue oT4éra He
no npaswiam, npuHATeIM CTO BBI'Y - munyc 1 6am.

IIxana oyenku

Ne Bamel Onucanue
CTyzeHT IeMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBIITOJIHATH MPaKTHIE
5 43-50 CKHe 3a[JaHusl, IPEyCMOTPEHHBIE IIPOrpaMMOoii, CBOOOIHO ONepHpyeT MPUOOPETCHHBIMU YMEH

WSIMH, IPUMEHSIET UX B CUTYaLUsIX HOBBIIICHHOH CI0XKHOCTH.

CTyJeHT IeMOHCTPUPYET YMEHHUS Ha CPEAHEM YPOBHE: OCBOMII OCHOBHBIC YMEHHS, HO JIOIyCKa
4 31-42 FOTCSI HE3HAYUTENNbHBIC OIINOKY, HETOYHOCTH, 3aTPYIHEHUS NIPU aHAJTUTHUECKHUX OTEPaLUsX, 11
epeHoce YMEHHI Ha HOBBbIe, HECTAHJAPTHBIE CHTYaIIUH.

CTyzeHT IeMOHCTPHUPYET YMEHHMS M HaBBIKM Ha 6a30BOM ypOBHE: B X0JIe KOHTPOJIBHBIX MEPOIIp
3 19-30 USTHH TOITyCKArOTCS 3HAHTENbHbIC OLIMOKH, MIPOSIBISIETCSI OTCYTCTBHE OTISIBHBIX YMEHUI, HA
BBIKOB [0 JUCLIUIUIMHAPHON KOMIICTEHIIMH, HCIIBITHIBAIOTCS 3HAUYUTEIbHbIC 3aTPYAHCHHS IIPH O
NEePUPOBAHMU YMEHHSIMH M ITPU UX NEPEHOCE Ha HOBBIC CHTYAIHH.

CTyJeHT IeMOHCTPHUPYET YMEHHUS U HaBBIKK Ha YPOBHE HIDKE 6a30BOTO: MPOSIBIAETCS HEAOCTAT
OYHOCTh YMEHUH ¥ HABBIKOB.

1 0-12 CTy/IEHTOM IIPOSIBISIETCS TIOJTHOE MIJIH IPAKTHYECKH ITOJTHOE OTCYTCTBHE YMEHHH M HaBBIKOB.
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