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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[leqbt0 OCBOEHUSA IUCHMIUIMHBI «T€XHOJOTMH BOJIOKOHHOM M HWHTETPAJIbHOW ONTHUKN
SBIIICTCS OBJAJICHWE HAaBBIKAMU TMOCTPOCHHs (PU3UKO-MAaTEeMaTHYECKHX MOJENeH MpOLecCoB,
CBSI3AHHBIX C PACHOPOCTPAHEHUEM CBETA B PA3JIUYHBIX CpPEJaXx M B3aWUMOJCHCTBHEM CBETa C
BCIIIECTBOM.

3amaun OCBOCHUS JUCIHIIINHEI COCTOST B:

- opmupoBaHUM MpeCcTaBICHUI 00 OCHOBHBIX (PM3UICCKUX SBICHUSIX U 3aKOHOMEPHOCTSIX,
JIe)KAIUX B OCHOBE PACIPOCTPAHEHUS ONITUYECKOTO U3TYyUCHHUS;

- ¢GOopMUPOBAaHMUU TPEACTABICHUI O METOJaX TMOCTPOSHUS (HU3HKO-MATEeMaTHIECKUX
MOJIETIEN MTPOLECCOB, CBA3AHHBIX C PACIIPOCTPAHEHUEM CBETA B PA3JIMUYHBIX CPEIaX;

- ¢dopMUPOBAaHMU TPEACTABICHUI O MeEToJaX TMOCTPOEHUS (HU3HKO-MATEeMaTHYECKUX
MOJIEJIEN MTPOLECCOB, CBA3AaHHBIX C B3AaUMOJEHCTBUEM CBETA C BEILIECTBOM;

[TnanupyeMbIMu pe3ynbTaTaMd OOydYeHUs MO JAMCHUUIUIMHE (MOMAYIIO), SBISIOTCS 3HAHMS,
yMEHHS, HaBBIKK. [lepedeHb TUTAHUPYEMBIX PE3YJBTaTOB OOyUYeHHUsS IO JUCHUIUIHHE (MOIYIIO),
COOTHECCHHBIX C IUIAHHPYEMBIMH PE3yIbTaTaMH OCBOCHHUS 00pa3oBaTEIbHOM MPOTPaMMBbI,
npecTaBicH B Tabmuie 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yabTaTe U3y4eHUS JUCIUIUIMHBL (MOJTYJIs)

K Kon u Pe3ynLTaTH o6yqu1/1;1 110 JUCHUILIMHE
Hazsanue OITOII BO, ot (opmysmposia
(bopMyIHpoBKa UHJMKaTOpa Kon
COKpAILEHHOE
KOMIICTCHIIUN AOCTHKCHHA pe3yinb (DopMan/IpOBKa pe3ynbTara
KOMITETEHITNN
TaTa
11.03.02 IIKB-5 : [TIKB-5.2k : PJI1 3HaHHEe | OCHOBHBIX (PH3MUECKUX
«MHpoxoMMmyHHKaMOHHEIe | CriocoOeH OcyuiecTBiser SBJICHUSX U
TEXHOJIOTHH U CUCTEMBI OCYILECTBIISITh | pa3sBUTHE 3aKOHOMEPHOCTSIX,
CBSI3N» pasButue ceTel JISKaIIUX B OCHOBE
(b-UK) TPAHCHOPTHBIX | Mepenadu pacnpocTpaHeHUs
cereit JTAaHHBIX C ONITUYECKOTO U3TYICHUS
nepenayu LIENBIO P11 YMmenue | aHanu3upoBaTh
JIAaHHBIX C YITyYIIeHUs MOTPeOHOCTH
LeJIBIO KayecTBa U [0JIb30BaTENEH U
YIIy4LIeHUsS JIOCTYTTHOCTH IUTAHUPOBATh
KayecTBa U YCIIYT CBSI3U MEpPONPUATHUS IO
JIOCTYTTHOCTH ONITUMH3AIHN
YCIIYT CBSI3U (YHKITMOHATEHOH
CTPYKTYPBI ONTHIECKUX
ceTel nepeaayu JaHHbIX
PJI1 HaBpiku | moctpoenus pusuko-
MaTeMaTHYECKUX MOeIei
MIPOLIECCOB, CBSI3aHHBIX C
pacnpocTpaHeHHEM CBETa B
pa3NMYHbIX Cpefax

2 MecTo qucuumiannbl (MoayJsi) B ctpykrype OINIOII

Jucnunnuna "TexHonornu BOJOKOHHOM M MHTErpajbHOM ONTHKHU"' OTHOCHUTCA K OJoKy bl
y4eOHOTO IIJIaHa.

3. O0beM TUCHMILUTHHBI (MO1YJIA)



O6beM JuCHMIUIMHBL (MOXIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYECTBA
aKaJeMHYeCKHX 4YacoB, BBIJEJICHHBIX Ha KOHTaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENIbHYIO PaboTy, IpUBEEeH B TabnuLe 2.

Tabnuna 2 — O6mas Tpy10eMKOCTh UCIATITTHBI

Cemectp ;{px};i(; O6beM KOHTAKTHOH paboThl (Yac)
Dopma q (020) B Dopma
Hasganue OIIOIT BO o0yye- actb i AynuropHas Heay - CPC | arrec-
- yiI Kypc TOpHAast At
(390, 3.E.) Bcero
03®0) nek. | mpak. | ma6. | ITA | KCP
11.03.02
VHpoKoMMYRIKAIHONKEC | gy | ) B 7 3 25 8 6 [ o |1 0o | 83 3
TEXHOJIOTUH H CUCTEMBI
CBSI3U

4 CTpyKTYypa U cojiepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 Crpykrypa gucuuniauasl (moayJas) xisga QPO

TemaTHueckuil IIaH, OTpaXKaroIUK coAepkKaHUe ATUCHUILUIMHBI (IEpEUEHb Pa3AeiioB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHbel (MOAYAs), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI
Tekymero Kontpos st OO

Kox pe- Koi-Bo yacoB, 0TBeIcHHOE Ha
dopma
Ne Ha3zBanue Tembl 3yJpTaTa
Jlex IIpakr J1a6 CPC TEKYLIEr0 KOHTPOJIS
00y4eHHUs
1 Pacnipoctpanenne Pa1 4 8 0 43 TEKYLIHH TeCT
3JIEKTPOMATHUTHBIX BOJIH
PopmupoBaHUe
2 | u300pakeHns! ONTHYECKUMHU PHI])’)IPIJII ’ 4 8 0 40 TEKYLIUH TeCT
cucreMamu
Hroro no Taéanue 8 16 0 83

4.2 CopaepsxaHue pa3iesioB U TeM TUCHUILIHHBI (Moays) niass ODO

Tema 1 Pacnpocmpanenue 31ekmpomazHumHsbix 60JH.

Conepxxanne Tembl: Ilonstue o ¢usmueckom mnose. [Tons moTeHIMaNbHBIE U BUXPEBBIE.
DNEeKTPOCTaTUUYECKOE U MAarHUTHOE ToJie. DJIEKTPOMAarHuTHOE IoJie. YpaBHEHUsI MakcBemia u ux
cMmblca. Pemrenue ypaBHeHuidl MakcBemia Al M30TPOIHBIX CpEll: YPaBHEHHME IUIOCKOM BOJIHBI,
NpeJCTaBICHUE YpaBHEHHUsI BOJIHBI B KOMIUIEKCHOM (hopme. BoiaHOBOE 4HCIIO M BOJHOBOM BEKTOD,
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH B BaKyyMe U B cpefie, Koa((OULMEHT NpeIoMIeHHs, BOJIHOBOU
¢pont, mayun. Cdepuueckue BOIHBI U ypaBHeHHE ais HUX. OObeMHas IUIOTHOCTb 3HEPTUU
AIIEKTPUYECKOTO U MarHUTHOro nosieil. Bexrop IlolinTuHra (¢ BBIBOJOM). IHTEHCMBHOCTH CBETA.
[TpaBua0 HAaXOXKIEHHUS MHTEHCHUBHOCTH IJI BOJH, 33JaHHBIX B KOMIUIEKCHOH (hopme. CymiHOCTb
spdexta [ormepa. BoiBog Gopmynsl 11 casura 4acToThl. CTOSYHE 3IIEKTPOMArHUTHBIE BOJIHBI
KaK peuieHue ypaBHeHUN MakcBesuia. [ pannynsie ycnoBus. Gusndeckas NpUYMHA BOSHUKHOBEHMS
CTOAYUX JJIEKTPOMArHUTHBIX BOJIH. CTOSIMME BOJIHBI KaK PE3YJIBTAT CIOXKCHHS BCTPEYHBIX BOJIH.
HaGer ¢asbl 3ekTpoMarHuTHON BOJHBI IpU OTpakeHHH. JInHeitHas (Tuiockasi), SJUTMITHYECKas U
KpyroBass — nomspuszauus.  HenonspusoBanHblii  cBer.  OTpakeHME U IpeIOMIICHUE
NIEKTPOMAarHUTHBIX BOJH Ha TIpaHule pasznena cpeld. Da3oBble COOTHOLIEHUS IS SBJICHUN
OTpakeHMsl U IpesiomyieHus. BriBoa 3akoHa CHemnuyca. [lonspuzanus 31€KTpOMarHUTHBIX BOJIH
nmpu oTpakeHuH. Yrosn bprocrepa, BeiBox dopmynbl mis ymia bprocrepa. [lomHoe BHyTpeHHEe
oTpakeHue. BwiBox QopMyisl [Uis ymia IOJHOTO BHYTPEHHEro oTpakeHus. BoiBon dopmyn
@penenss s K0d(PPHUINEHTOB OTPaKCHUST W TPOXOKICHHUS BOJHBI 10 aAMIUTUTYAE W IO



WHTEHCUBHOCTHU. SIBJICHMSI IIOJTHOTO BHYTPEHHEIO0 OTPAKECHMS U MOJISIPU3ALUU IIPU OTPAKEHUM Kak
cienctBue cootHoueHut @penens. [loHATHE HEMOHOXPOMATUYECKOW BOJIHBI. BOITHOBBIE MTAKETHI.
I'pynnoBast u Qas3oBasg ckopocTd. BbIBOI BeNWYMHBI TPYNIOBOM CKOPOCTH Ul Cilydas JBYX
YaCTOTHBIX KOMIIOHEHT. fIBieHue aucnepcuu. [IpencraBieHue BOTHOBOIO MaKeTa Yepe3 MHTErpall
@Dypse. CBsi3p MEKQYy IMUPUHON YaCTOTHOTO CIIEKTPA MAKEeTa U €ro MPOTSIKEHHOCTHIO BO BPEMEHHU.
Hopmanbnas u aHomanbHas aucnepcuu. PacnpocTpaHeHue u3iaydeHHs B BellecTBe. BoiHa
noJsipu3anuu. BeIBOJ 3aBUCMMOCTH IIOKA3aTels NMPEIOMIICHHSI OT ONTUYECKOW INIOTHOCTH CPEJBI.
MornekynsapHas pedpaxiust. BeiBog 3aBUCMMOCTH IOKa3aTessl MPEJOMIIEHHsS OT 4a-CTOThI CBETA.
PacnipocTpanenue cBeTa B YCIOBUSAX HOPMQJIbHOM M AHOMAQJIbHOW JUCHEPCUHM. YPaBHEHHUE
SMKOHAJIa M ypaBHeHue Jiyda. [IpuHnun ['amunerona mis srydeBoil Tpaekrtopuu. [lapakcuanbHbie
ayuu. Cpena ¢ KBaJpaTUUHBIM paclpejeleHneM Mokaszarens npenomieHus. Dpdextsl Keppa n
ITokkensbca. .

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTUHU: JICKIUS, IPAKTUYCCKUE 3aHATHU.

Buasl camocTOoATENPHON MOATOTOBKHM CTYAEHTOB IIO TEME: MOArOTOBKAa K TEKyLIEMYy U
IIPOMEXYTOYHOMY TECTUPOBAHUIO.

Tema 2 @opmuposanue uzo00paiceHuss ONMUYECKUMU CUCTEMAMU.

Conepxxanne Tembl: Ilpenomnenue cBeTa TOHKMMHM JMH3aMu. Pacuer (okycHOro
paccTosiHUSL JUTsl JIMH3BI C 3a/laHHBIM U paagnycaMu KpuBH3HBL. OTpakeHue cBeTa ChepUIecKUMHU
3epkanamu. Pacuer (okycHOro paccTosHUS Ui 3€pKaja C 3aJaHHBIM DPagNyCcoOM KPHBH3HBI.
dopmupoBaHue  HM300paKeHUHl ~ onTHYECKUMHM  cucTeMaMu.  OCHOBHBIE  COOTHOIICHMS
napakCUabHOW onTHKH. KapauHaabHbIe TOYKH U OTpe3kd. OCHOBHBIE COOTHOIICHHUS ISl CHCTEMBI
nuH3. PeanbHble Tyun B TMH30BBIX ONTHYECKUX cHcTeMax. Buapl abepparuii. MoHOXpOoMaTnieckue
abepparmu. Chepuueckas abeppanus, koMa. ACTUTMAaTU3M M KPUBH3HA U300paKEHUS, TUCTOPCHSI.
XpomaTtudeckas adepparus. .

@®opMBl ¥ METOABI TNPOBEICHMS 3aHATHH IO TeMe, IMPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUICCKHUE 3aHATHS.

Buzibl caMOCTOSTETPHOM MOJATOTOBKM CTYAEHTOB IO TeMe: MOATOTOBKA K TEKyIIEMy H
IIPOMEKYTOUHOMY TECTHPOBAHUIO.

5 Metoauyeckue YKa3aHusi i1 00y4AIOIIUXCHA M0 U3YYEHUIO U Peau3aiuu JUCIHNIMHBI
(MmonxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10
ofecreyeHn0 CaMOCTOsITeIbHOI padoThI

B xome u3ydeHus IUCUMIUIMHBI « T€XHOIOTMM BOJOKOHHOM WM HHTETPAIBHONW ONTHKH»
CTyAEHThl MOTYT TMOCELaTh ayAUTOpPHbIE 3aHATUS  (JIEKIMH, MPAKTUYECKHE 3aHSATHs,
KOHCYNbTarM ). OCOOEHHOCTh N3YUYEHUS TUCIUTIIUHBI « TEXHOIOTHU BOJIOKOHHOW M MHTETPAIbHOM
ONTHUKN» COCTOUT B TOM, UYTO BCE 3aHATHUS MPOBOJAATCSA B ayIUTOpUAX U iabopatopusix MHcTUTyTa
ABTOMATHUKH M MPOLECCOB YynpasieHus JlanpHEBOCTOUYHOro otnaeiieHus Poccuiickoil akaaeMuun
HayK.

Oco0oe MecTo B OBIQJCHUHM YacTbIO TE€M JaHHOW JAMCHUUIUIMHBI MOXET OTBOAHMTHCS
CaMOCTOSITEIIEHON paboTe, MPH 3TOM BO BPEMsI ayTUTOPHBIX 3aHATHH MOTYT OBITh PACCMOTPEHBI H
npopaboTaHbl Haubosee BaKHbIE M TPYAHbIE BOMPOCHI MO TOW WM MHOW TeMe AMCLUMILIHUHBI, a
BTOPOCTETICHHBIE U 00Jiee JIETKHE BOMPOCHI, a TaKXKe BOIMPOCHI, CHEIU(PUIHBIC JUIsI HANIPABICHUS
MOATOTOBKU, MOTYT OBITh M3YUY€HBI CTYJICHTAMU CaMOCTOSITEIIBHO.

B cooTrBeTcTBHM ¢ y4YeOHBIM IUTAHOM HAMpaBIIEHUS TOATOTOBKH TPOIECC H3yUEHUs
JUCLUIUIMHBL  MOXET NpeAyCMaTpUBaTh MPOBEACHUE JIEKIUW, MNPAKTUYECKHX  3aHATHIA,
KOHCYJBTAallMi, a TakKe CaMOCTOSITeNbHYI0 paloTy cTyneHToB. OO0s3aTeabHbIM SABISETCS
MPOBEJICHUE TMPAKTUYECKUX 3aHATAA B CHEUUAIU3UPOBAHHBIX KOMIBIOTEPHBIX AayJUTOPUSIX,



OCHAIICHHBIX TMOAKIIOYCHHBIMH K HCHTPAJIBHOMY CCPBCPY TCPpMHHAIaMHU WKW TICPCOHAIbHBIMU
KOMITBIOTCPaMH.

5.2 OcoOenHocTH opraHu3anmuu OOy4YeHUs JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOIMMOCTH OOYYAIOLIMMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS H
MHBAJIUIOB (T10 3asIBJICHUIO 00YYaIOIIET0Cs) IPEAOCTaBIsAETCS yueOHass HHPOPMALUs B TOCTYITHBIX
dbopmax ¢ y4eToM UX HHAUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JUIsL UL ¢ HapYUICHUSIMHU 3PEHUs: B Ne4aTHON (GopMe yBeTHMUeHHBIM mpudTOoM; B Gopme
AJIIEKTPOHHOIO JIOKyMEHTA; WHAUBHU1yalIbHbIE KOHCYJBTallH c IPUBJICYEHUEM
TU(IIOCYpIOTIEPEBOAUNKA; UHIMBUAYAJIbHBIE 3aJaHNs, KOHCYJIbTALUU U JP.

- 17151 JIMIL C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTA,
MHAUBUAyalIbHbIE KOHCYIBTAIlMH C PUBJICYEHUEM CypIOTIepEeBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAllUM U JP.

- U1 JIAL ¢ HApYIIEHUSIMH OMTOPHO-ABUTaTEeIBHOTO anmapaTa: B medaTHoi (opme; B popme
AIIEKTPOHHOIO JOKYMEHTA; MHIANBHyaJIbHBIE 3a/1aHUs, KOHCYJIBTALMN U JIP.

6 ®oH OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYLIero KOHTPOJISA W NMPOMEKYTOYHOM
arTecTalMu 00y4aroIMXCH MO JMCUMILIHHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBaHmsimu DPI'OC BO s arrectanmuu  0oOydyaroImmuxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKCHUN IJIAHUPYEMBIM pe3ylibTaraM OOy4YeHHs II0
JUCIUTIINHE (MOIYITIO) CO3MaHbl (DOHIBI OIIEHOYHBIX CPENACTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKUE MaTepHallbl, ONPEACISAIONIUE MPOLEAYPhl OIICHUBAHMS 3HAHWM, YMEHUN M HABBIKOB,
a TaKKe KPUTCPUU M IIOKa3aTeld, HEOOXOAWMBIC NJisi OLEHKH 3HAHWW, YMEHUH, HaBBIKOB WU
XapaKkTEepU3YIOIIre 3Tarbl (POPMUPOBAHUS KOMIIETCHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
nporpammel, rpeacTanieHsl B [Ipunoxenun 1.

7 YuyeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecnieuyeHue TUCIUIJIMHBI (MOLYJIs)

7.1  Ocnoenas rumepamypa

1. Jlanacoepr I. C. Onruka : YueOuuku u yaeOHbie nmocooust st BY30B [DnekTpoHHBIM
pecypc] - Mocksa : @usmaraur , 2017 - 852 - Pexxum nocrtyna: http://biblioclub.ru/index.php?
page=book red&id=485257

2. Onrtnyeckoe MaTepHajoBeAeHHE. Marepuanbl U TEXHOJIOTHH ONTHYECKUX DJIEMEHTOB
[DnexTponnslii pecypce] , 2017 - 200 - Pexxum noctyna: https:/lib.rucont.ru/efd/641684

3. Capuna Mapuna IlaBnoBHa. KoneOanusi, BOJHBI, OnTHKa : Yd4eOHOE mocoOue
[OnexTponHslii pecypce] , 2015 - 116 - Pexxum goctyna: http://znanium.com/go.php?1d=546199

4.  Tpommu A. B. LludpoBoii ontuueckuid TpakT [DnekTpoHHBIH pecypc] , 2016 - 44 -
Pexxum moctyma: https://lib.rucont.ru/efd/565136

7.2 /lonoanumenvnas numepamypa

1. Jleryra C. H. Kypc ¢usuku. Onruka [DnekrponHsiii pecype] , 2014 - 364 - Pexum
noctyma: https://lib.rucont.ru/efd/278621

2. CemenoB, Anekcannp CepreeBuu. VHTerpanbHas ONTHKA IJISl CUCTEM Iepenadul U
00pabotku unpopmaruu - M. : Paguo u cBsizs , 1990 - 222c¢.

3. CemenoB, AHnpei bopucoBuy. BosiokoHHas ONTHKA B JIOKaJbHBIX U KOPHOPATHUBHBIX
cetsix cBs3u / A.b.CemenoB - M. : Komnwtorep IIpecc , 1998 - 302¢c. : .



7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. OnektpoHHass OuoOmmoreynas cucrema «PYKOHT» - Pexum pocryna:
http://biblioclub.ru/

2. OnektponHas Oubmmoreunas cuctema «PYKOHT» - Pexum gocryma:
https://lib.rucont.ru/

3. OnexktponHass OuOmmoreunas cucreMa ZNANIUM.COM - Pexum poctyma:

http://znanium.com/
4.  Open Academic Journals Index (OAJI). I[IpodeccuonanpHast 6a3a maHHBIX - Pexum
noctyna: http://oaji.net/

5. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudyHBIX
npodeccuoHaIbHBIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/
6. Nudopmannonno-cnpasoynas cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecneyeHHe AUCHMIUIMHBI (MOAYJsI)) H IepevYeHb
HH(GOPMALIMOHHBIX TEXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYIIeCTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no JUCHUILVINHE (MOAYJII0), BKJIOYasl NepeYeHb NPOrpaMMHOro odecredyeHust

OcHOBHOE 000pPYIOBAHUE:

Caapounblii anmapat ans ontudeckux kabeneir Fujikura FSM-80S KIT A-ammapat
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

11.03.02 «npokomMm

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

IIKB-5.2k : OcyuiecTBisieT pa3BUTHE ceTell iepe
Jla4i JaHHBIX C LEIbIO YIIy4IIEHHs! Ka4ecTBa U JI0
CTYITHOCTH YCIIYT CBSI3U

IIKB-5 : CriocobeH ocyliecTBIATh
YVHHUKAIMOHHBIC TEXHO | pa3BUTHE TPAHCIOPTHHIX CeTel mep
JIOTHH ¥ CUCTEMBI CBA3 | €Iauu JaHHbBIX C IEJbI0 YITyUIICHHUS
w» Ka4yecTBa M OCTYITHOCTH YCIYT CBS
(b-UK) 34

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCLUUIUIMHE OLEHEHbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs
Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerenuust IIKB-5 «Cnocoben ocymecTBISTh pa3BUTHE TPAHCIOPTHBIX CeTel
nepeayy JaHHBIX C LEJbI0 YJIyUlICHHs KaueCTBa U JTOCTYITHOCTH YCIIyT CBA3K

Ta6muia 2.1 — Kputepuu O1IeHKH UHIUKATOPOB JTIOCTUKEHUS KOMITETCHIINH

PC3yJ’ILTaTLI O6y'{€HI/IH 10 JUCHUILINHE

T
Kon u gopmyuposka uaaukar | K " Kpurepuu olieHuBaHUS pe3ynbT
opa IOCTHXKEHHs! KomneTeHuun | O | aToB O0yUCHUS
pe PesynbraT
pe
3_
3_
Ta
Ta

chopMupoBaBIIeecs: CHCTEMATH
YecKoe 3HAHNE OCHOBHBIX (hH3H
YECKHX SIBICHUSX U 3aKOHOMEP
HOCTSIX, JIEKAIMX B OCHOBE pac
MPOCTPAaHEHHs ONITHYECKOTO U3
JyYeHUsI

[IKB-5.2k : OcyuiecTBisieT pa3
BUTHE CETEH Nepeayu JaHHBIX P 3
C ICJIbIO YITYUIICHUSA KaueCTBa H an
U JOCTYIIHOCTH YCIIYT CBSI3U e

OCHOBHBIX (PM3WYIECKUX SIBIICHU
SIX ¥ 3aKOHOMEPHOCTSIX, JIeXKAII]
UX B OCHOBE PaclpOCTPaHEHHs
ONTHUYECKOTO U3ITyYECHHs

—

c(hopMHpOBaBIIEeCs: CHCTEMATH

aHAJIM3UPOBATH MOTPEOHOCTH I
4eCKOe YMEHHE aHATH3UPOBATh

v 0JIb30BaTeNE U INIAHUPOBATh M

P MOTPeOHOCTH MOJIB30BATENEH U
M | epOIpHATHS M0 ONTUMHU3ALINN
i . IUIAaHUPOBATh MEPONPHATHS 10
eH | ¢yHKIMOHAIBHOMN CTPYKTYpPHI O
1 . OIITUMHM3ALNH (HYHKIMOHAIBHO
Ue | NTHYecKHX ceTeid rmepejadu JaH | . .
HBIX H CTPYKTYpPBI ONITHYECKUX CETeH
nepeagy JaHHBIX
c(hOopMHUPOBABIINECS CUCTEMATH
P H | mocrpoenust ¢pusnko-MaTeMard | 4ecKHe HaBBIKU MOCTPOCHUS (U
o | 28 | ueckux MO/IeJIeH TIPOLIECCOB, CB | 3MKO-MaTeMaTHYECKUX MOAEIe
f Bl | SI3aHHBIX C PACIPOCTPAaHEHUEM { IpoIIECCOB, CBA3aHHBIX C pac
KM | CBeTa B pasMUYHBIX Cpeax POCTpaHEHHEM CBETA B Pa3JINIH

BIX Cpenax

Tabnuna 3amoiHsAeTCs] B COOTBETCTBUU C pazzenoM 2 Pabouell mporpammsl AMCLMITIIUHBI
(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB



Tabnuua 3 — [lepedeHpb OLIEHOYHBIX CPEICTB MO TUCIUIUTMHE (MOIYIIIO)

HanmeHoBaHMe OIIEHOYHOTO CPEACTBA U TIP
Kourponupyembie mianupyemsie pesy | KoHTpoiupyembie TeMsl encrasnenue ero s ®OC
JBTaThl 00y4EHUS JMCLUTIIMHBI TIpoMeskyTouHas at
Texyuuii KOHTPOJIb
TecTalHs
Ounas popma oOydeHHUs
Pl 3HaHHE : OCHOBHBIX (H3H Cob Pedy
obecenoBaHNe edepar
YECKMX SIBJICHHUSAX ¥ 3aKOH
1.1. PacipoctpaHeHue 31
OMEPHOCTSIX, JISXKAIINX B
P ’ i EKTPOMAarHUTHBIX BOJIH
OCHOBE paclpoCTpaHCHHA CobecenoBanue Tecr
OIITHYECKOTO M3ITyUCHUS
1.2. dopmuposanue 306 | Codecenosaine Pedepar
paXeHHsI ONITHYESCKUMH C
HCTEMaMH CobecenoBanue Tecr
PJI1 YMenue : aHaIM3upoBaTh ITpaktuueckas pabo | Ilpakruueckas pa6o
HOTPEOHOCTH MOJIb30BaTE Ta Ta
JIeHl U IUIaHUPOBATh MEPO
HPUSITHS IO ONTHMH3ALIN llpaxriieckas pabo | ...
. 1.2. dopmuposanue u300 | g
(YHKIMOHAIBHOM CTPYKT
YpbI OIITUYECKUX CETEH Ie P@KCHHA OTITHECCKUMH €
HCTEMAMHU [paktuyeckas pabo
peaun JaHHBIX CobecenoBanue Ta
CobecenoBanue Tect
Pl HasbIxu : mocTpoerust hpu
3UKO-MaTeMaTHYECKUX MO
. 1.2. ®opmupoBanue n3od
JieTIel poLEecCoB, CBA3aH Ipaktuueckas padbo | Ilpaktuueckas pabo
PaXKEHUS ONTHYECKUMH C
HBIX C pacpOCTpaHEHHEM Ta Ta
UcTeMaMu
CBETa B Pa3iIM4HBIX cpesa
X

4 Onucanue Npoueaypbl ONCHUBAHUS

KadectBO cPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS II0
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAIlMi TPU MOMOIIM KOJUYECTBCHHOHM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcumanbHas cymma 0auioB mo guciuruimHe (Momymo) paBHa 100
Oamiam.

OneHouHOe CPenCcTBO
Bupn yuebHoit nestensHOCTH Teer gzgeceﬂom Ef;ﬁgﬁ:f;l{ Pepepar Viroro
Jlexn 10 5 10 25
[IpakTuueckue 3aHATUS 25 25
CamocrosiTensHas pabora 10 10
ITpomesxyTouHas aTTecTaIus 10 5 25 40
Uroro 20 10 50 20 100

CymMmma 06anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIBHOCTH B pamMKax
JICIIATUTHHBL, TICPEBOIUTCS B OIICHKY B COOTBETCTBHUU C TAOJUIICH.

Cymma banioB O1eHKa IO IPOMEKY

o XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIINH
TOYHOHU aTTCCTAlluH

10 JUCHHUITIINHE




CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUH, 00
Hapy>KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOe U NIyOOKOe 3HAaHHE Yy4eOHOrO MaTep
o191 110 100 «3a4TEHO» / yaja, yCBOUII O(jHOBHle nuTspaTypy ¥ 3HaKOM C JIOIIOJIHUTENILHOH JIUTepaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHUE 3a/IaHMs,
MIPEIyCMOTPEHHBIC IPOTPaMMOi, CBOOOIHO ONEpHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD IUCIHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHHUS IIPU aHATUTUYECKUX OINEpallUsiX, IEPEHOCE 3HAHUN U YMEHHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.
CTyneHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUIMHAPHBIX KOMIIETCHINH: B X
«3a4TeHO» / 0/1¢ KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 no 75 «YJIOBIIETBOPUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUTUITMHAPH
o» BIM KOMIICTCHIIWSIM, CTYICHT HCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU OIIEPUP
OBaHMHU 3HAHUSMHU M YMEHHUSAMM IIPU UX IICPEHOCE HA HOBBIC CUTYALWH.
«HE 324TCHOY /
or 41 110 60 S — VY crynenra He C(bOleI/IpOBaIiLI JHCLUTIIIMHAPHBIE KOMIIETCHIIUH, TIPOSBIICTCS HENO
CTaTOYHOCTB 3HAaHWW, YMCHUH, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucuuninuHapHble KOMIETEHUUH HE cdjopMHpoxzaHbL [IposiBnsieTca mosHOE MM
Hon MPaKTUYECKH MTOJTHOE OTCYTCTBUE 3HAHMM, YMEHUH, HABBIKOB.

5 IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlIpuMepsbl TeCTOBBIX 3aJaHUI

1. CnekTpanbHas Tojioca M3yYeHUs WHKEKIITMOHHOTO Jlazepa uMeeT MakCUMyM A=980 HM.
OreHuTe MIUPHUHY 3aMPEIEHHON 30HbI aKTUBHON 00J1acTH J1a3epa.

2. Hlupuna 3ampenieHHOW 30HBI p-n mepexona ¢oroauoxa 1.1 »B. Onenure nopor
CHEKTPaIbHOM YyBCTBUTEIBLHOCTH P-i-n POTOANOA.

3. Ompenenute MUHUMAJIbHBIN KOA(POUIMEHT YCHJICHHS HHXXEKIIMOHHOTO Jlazepa s
obecrieueHns CTallMOHAPHOM TeHEpAIMK, €CIu pe3oHartop mMeeT mmHy L= 0.4 MM u oOpa3zoBaH
€CTECTBEHHBIMU CKOJIaMU KpUCTaJlIa ¢ TOKa3aTesleM MpeaoMIieHus n=3.6.

4. Onpenenure NOPOTOBbIM TOK MHKEKIIMOHHOTO JIa3epa, UMEIOIIEro mapaMeTpsl n= 3.6, AL
= 20 uM, Amax= 900 M, mmHY pe3oHaTopa 0.4 MM, BHYTPEHHIOIO KBAaHTOBYIO 3(P(EKTHBHOCTH
u3nydarenbHoi pexomOunamuu 0.95, mmpuny rerepomnepexoga 0.5 kM. TemnepaTypHO#
3aBHCHMOCTBIO IOPOTOBOTO TOKA PEHEOPEYb.

5. Onpenenurte pa3mMepbl 00JIACTH M3IYYEHHUS HA TOPIEBOW I'paHU MHXKEKIIMOHHOTO Jla3epa,
€CJIM Ha PACCTOSTHUU | M Jla3epHBIH JIyd MpeacTaBiseT u3 ceos durc ¢ ocsimu a= 0.4 M, b= 0.01 m.

6. Omnpenenure BENUYUHY HANPSDKEHUS CMEIIEHUS paboyell TOYKM U aMIUIUTYOY
HaIpsDKEHUsT Ha NPOJOJIBHOM AJIEKTpOoONTHYECKOM Moxayniarope Ha AJIP kpucramne ans
obecnieuenust riyOuHbl Moy m=0.84.

7. OnpenenuTte aMIUIUTYIHOE 3HAYEHHE TOKa Ui 0OecredeHus TTyOUHBI MOAYISIUM M=
0.84 nma marauroontudeckoM moaynsarope Y3Fel0012 (u=200, CA= 300), uMeromero pa3mepsl
d=5 MM, L=10 mm. Yncno BUTKOB HAMOTKH Ha cTep>keHb paBHO 100.

8. OmnpenenuTs MOJIOCY MPOMYCKaHNUS BOIOKOHHOTO CBETOBOJIA CO CTYMEHYATHIM MpoduiieM
[OKa3aTeNsl NPEeJOMJICHUS, €CIM JAMAMETpP CepALEBHHBI cocTaBisieT 50 MKM, OTHOCHUTENbHAs
pasHocTh mokazatens npenomieHus 0.01, mokazartens mnpenomsieHus cepAueBuHbl 1.41, nouHa
BOJIHBI H3IYYCHHS A MKM.

9. Onpenenure MOJIOCY MPOIMYCKAHMS BOJTHOBOAA C TPATUCHTHBIM MPOQUIEM IMOKA3aTeNs
npenomienus, d = 50 mxm, A =0.01, nl = 1.41, A= 0.9 MxmMm.

10. OmnpenenuTs YHCIO BOJHOBOJHBIX MOJ B BOJIOKOHHOM CBETOBOJAE, €CIHU
HOpMaJIN30BaHHAas yacToTa paBHa 2.405.

11. Ompenenute HOMEP MOJIBI OTCEUKH ISl BOIOKOHHOTO CBETOBOJA C Mapamerpamu: nl=
1.47 , A=0.005, d = 12 MM, A= 1 MKM.

12. Kak paGoTaeT JIMH30BBIA SJIEMEHT CBS3H.



13. Hapucyiite pemeTouHbli 2JIEMEHT CBSA3H U ONUILUTE MPUHIUI €T0 JEHCTBUS.
14. Ouenure kpuTHueckuii paanyc u3ruba Re crynenuaroro BC, ecnu n3BectHo,
4TO AMaMeTpoM cepaueBuHbl 2a = 50 MxMm, a [IIIny = 1.45 un, = 1.44.

Kpamkue memoouueckue ykazanus

[TpoMeXyTOYHBII TECT MPOBOAMTCS B SICKTPOHHOW (opMe BO BpeMsl MOCIEIHETO B
y4eOHOM TMepHoJie MpakTU4deckoro 3aHsaTus. Tect coctrout w3 10-30 TecTroBbIX 3amanmii. Ha
BbINIOJIHEHHE Tecta oTtBoautcs 10-30 muHyT. BO BpemMs mpoBeaeHHMs TecTa HCIOIb30BAHHE
JTUTEePATyphl U IPYTHX HH(POPMAIMOHHBIX PECYPCOB JOIMYCKAETCS TOJILKO MO MPEIBAPUTEIHLHOMY
COTJIaCOBAHUIO C IIPETIOAaBaTENEM.

ILlxana oyenxu

Ne BENNIS Onucanue

5 19-20 IIponeHT npaBuibHEIX 0TBETOB OT 95% 1o 100%

4 16-18 IIpouenT mpaBuIbHBIX 0TBETOB OT 80 10 94%
13-15 IIpoueHT mpaBHIBHBIX OTBETOB OT 65 10 79%

2 9-12 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

1 0-8 IIponeHT npaBUIbHBEIX OTBETOB MeHee 45%

5.2 llepeuenn TeM pedepaToB

. [loBTOpuTENnN
. OnTuueckue yCUInuTenu.
. CBeToBOABI.
. OnTuyeckue kabdemu.
. MybTUILIEKCOPHI.
. DJIEeMEHTBI UHTETPATbHON ONTHKH.
. MynbTUILIEKCOPBI.
. [lonynpoBOAHMKOBBIE JIa3€PHI.
. 'a30BBIC J1a3€PBL.
10. ®oTonpuEMHHKH.
Kpamxue memoouueckue ykazanus
K 3ammure gomyckaroTcsi paboThl ¢ ypoBHeM opuruHaibHocTH HE HIbke 70. [lpu omenke
BBHITIOJTHEHHOTO 33JIlaHUSl YYUTHIBAECTCA DIIyOMHA M TOJIHOTa packpbiTusi Tembl; [IpopaboTaHHOCTH
BOIIPOCOB TEMbI; BrajieHne TEpMUHOIOTHYECKUM alllapaToM; YMEHHUE JeNiaTh BBIBOJABI U /1aBaTh
apryMEHTUPOBaHHbIE OTBETHI; JIOTMYHOCTD U MTOCJIEI0BATEIBHOCTD U3JI0KEHHS MaTEpHUAIa.
Illkana oyenku

Ornenka Bamisr Onucanue

0 NN DN B W~

Nel

CTyzeHT IEMOHCTPUPYET 3HAHUS HA UTOTOBOM YPOBHE: CBOOOHO OMEPUPYET MPHUOOPETEHHBIMU 3H

5 14-20 o
AHUAMU, IPUMEHACT UX B CUTYalUAX NOBBIIIEHHOU CJIOKHOCTH.

CTyzeHT IeMOHCTPUPYET 3HAHUS Ha CPETHEM YPOBHE: OCBOMII OCHOBHBIE MOJIOKEHHS, HO JOITYCKAr0
4 10-13 TCSI He3HAUUTENbHbIE OIINOKH, HETOYHOCTH, 3aTPYAHEHUS IIPH aHATUTUYECKUX OIepalUsiX, IIEPeHoC
€ 3HaHUM Ha HOBbIE, HECTAH/AAPTHBIC CUTYALIUU.

CTyzeHT IEMOHCTPUPYET 3HAHUS U HAaBBIKK Ha 0a30BOM ypOBHE: B X0JI€ KOHTPOJIBHBIX MEPONPUSITU
M IOIyCKAaIOTCsl 3HAUYUTENBHBIE OIINOKH, TIPOSIBIISIETCSI OTCYTCTBUE OTAENBHBIX 3HAHUI, HCIBITHIBAIO

3 4-9
TCSA SHAYUTECJIbHBIC 3aTPYAHCHUS IPU OTICPUPOBAHNHU 3HAHUAMU U IIPU UX IIEPCHOCE HA HOBBIC CUTYya
.

2 1-3 CTy}IeHT JACMOHCTPHUPYET 3HAHUSA HAa YPOBHE HUKE 0a30Boro: TMPOSABJIACTCA HEAOCTATOYHOCTh 3HAHU

u.

5.3 IlpumepHBIil IepeYeHb BONPOCOB MO0 TeMaM

1. KakoBbl OCHOBHBIE IIPUHLMIIBI  YIPABJIECHUS  ONTUYECKUMH  CHTHAJIaMH B
ONTORIEKTPOHHBIX MUKPOMEXaHUYECKUX YCTpOiicTBax?

2. Kakue TUnbl MOIYISALUM ONTUYECKUX CUTHAJIOB MOTYT OBITh IOJYYEHBI C MOMOIIBIO
OITOXJIEKTPOHHOU MUKPOMEXAHUKH.

3. Kakue 3¢ ¢exTs UCTIONB3YIOT IS YIIPaBICHUS ONTUYSCKIMU CHTHAJIAMH B YCTPOHCTBAax



MHTETPaJIbHON ONTUKN?

4. Kakue mnpeoOpa3oBaHMsl ONTHUYECKHUX CUTHAJIIOB MOXHO OCYIIECTBUTH C ITOMOIIBIO
untepdepomerpa Maxa-Ilennepa?

5. Kakoil Tum MOIYJSIIMM MOXHO TOJyYHUTh B BOJHOBOJE INPH HCIONB30BaHUH d(DdexTa
Opanna-Kenapima?

6. B 4em 3aKkir04aroTCsl JOCTOMHCTBA IJIA3MOHHBIX BOJHOBOJOB U IEPEKIIOYATENEeH?

7. B ueM 3aKkio4aroTCs JIOCTOMHCTBA M HEAOCTAaTKU MHTErPajbHO-ONTUYECKUX YCTPOMCTB
HAa OCHOBE «KJIACCMYECKHX» BOJHOBOAOB IO CPaBHEHHUIO C 3JEKTPOHHBIMU HWHTETPAIbHBIMU
ycTpoiicTBamu?

8. B uem 3akiroyaroTcsi MPEUMYIIECTBA ONTHYECKMX METOJOB Ieperadyd MH(pOpMaluu Mo
CPaBHEHHIO C IPYTHMMH METO1aMu?

9. B yem 3akntouaercs npuHuun WDM-TexHonoruu nepeiayi CUrHajioB?

10. YUeMm oTinyaroTcs OJHOMOIOBEIE BOJIOKHA OT MHOI'OMOJOBEIX BOJIOKOH?

11. KakoBbI TOCTOMHCTBA Y HEJJOCTATKU yCUIIUTENIEH ONITUYECKUX CUTHAJIOB?

12. KakoBbI TOCTOMHCTBA U HEJJOCTATKU PETEHEPATOPOB ONTUYECKUX CUTHAJIOB?

13. Jns kakux ueneid B BOCC ucnonb3yroT 1eMyIbTUILIEKCOPHI?

14. KakoBbl MpEMMYIIECTBA BOJIOKOHHO-ONTHYECKUX JATYMKOB MO CPABHEHUIO CAATUYUKAMU
JIPYTUX THIIOB.

15. Kakue ¢Qusudeckre BeIMYUHBI MOTYT OBITh H3MEPEHBI C TOMOIIBIO BOJOKOHHO-
ONTUYECKUX MaTuyukoB. Kakue ontudeckue 3pPeKTsl Mpu 3TOM HCTIOIB3YIOTCS.

16. Kakoii pexkxum paOOThl BOJOKOHHOTO CBETOBOJIa HA3BIBACTCS OJHOMOJIOBBIM, a KaKOM
MHOTOMOJIOBBIM?

17. Yem omnpenensieTcst YUcyIo HapaBIsieMbIX MOJ] B BOJIOKOHHBIX CBETOBOJIAX?

18. Kak onpenenuts rpaHUIly OJJHOMOJOBOTO pexuMa?

19. B xkakux nmpenenax HaxOIATCS BENUYMHBI (DAa30BBIX M TPYNIOBBIX CKOPOCTEH
HAIPAaBIIIEMbIX MO/l U UYeM OOBSACHSAETCS MX 3aBUCUMOCTh OT JJIMHBI BOJHBI U3TyUYEHHUS?

20. KakoBO COOTHOIIIEHHE MEXIY AMaMETpamMHu O0OOJIOUKH U CEpIALIEBUHBI MHOTOMOJOBOTO
CTYTIEHYaTOI'0 ¥ OJHOMOZO0BOI0 cBeToBoja? Uem oHO onpenensiercs?

21. Yrto Takoe kpuTudeckas yactoTa (1iauHa BosiHb) OB?

22. Yro Takoe xapakTepucTHuecKkas (HOpMUpOBaHHas1) yacToTa?

23. Yto Takoe AiaMHa BOJHBI OTCEYKU?

24. Kakoi#l THI BOJIH pacpOCTPaHsAETCs B OAHOMOJOBOM ONTUYECKOM BOJIOKHE?

25. laiiTe onpeaeneHue MOIbl.

26. [lepeuncinTe TUIIBI BOJIH, KOTOPBIE PACIPOCTPAHSIIOTCS B MHOTOMOJIOBOM

27. Yto Takoe nuaMeTp MOJOBOTO MATHA?

28. YUem 00yCIIOBIEHO 3aTyXaHHE CUTHAJIOB B BOJIOKOHHBIX CBETOBOJIAX?

29. Ilouemy mnmwHBI BOJH wu3aydeHus =1,3 MxM, U ocoOeHHO =1,55 MKM cuuTarOTCs
HaunOoJiee NepCcreKTUBHBIMU B BOJIOKOHHO-ONTHYECKUX CUCTEMaX

30. /laiiTe cpaBHUTENIBHYIO OLIEHKY Pa3JIMYHBIX METOJOB U3MepeHus noreps B OB.

31. Kakumu OCHOBHBIMHU (DaKTOpaMH OTpaHMYECH IWHAMUYECKHUIl AMana3oH ONTHYECKUX
pedrexTomMeTpoB?

32. CxoJbKO MUJJTUBATT UMEET CUTHAJ, MOLUTHOCTh KOTOPOTO B OTHOCUTENBHBIX €IMHULIAX
coctasirieT 0 1bm?

33. YBenn4MBaIOTCS, YMEHBINAIOTCS WM OCTAIOTCA 0€3 M3MEHEHHUH MOTEPU B ONMTUYECKOM
BOJIOKHE IO MEpE YBEINYEHHUS YaCTOThl CUTHAJIA?

34. Ha kaxoii JyinHE BOJIHBI 3aTyXaHue MUHUMaIbHO: 850, 1300 nmu 1550 am?

35. OnuiuTe METO U3MEPEHUS IOTEPh B BOJIOKHE C MOMOIIBIO0 U3MEPHUTENS

36. Ha yem ocHOBaH NMPUHIIUI U3MEPEHUS 3aTyXaHUsI METOJJOM 00paTHOTO

37. Haiite onpeneneHue kodpduurenta 3aryxanus OB. B kakux equHHALIAX €ro H3MepsIoT?

38. [louemy pekOMEHIyeTCs IIPU BXOJHOM KOHTPOJIE U3MEPSTh KOI(PPUIMEHT 3aTyXaHus C
JIBYX CTOpPOH?

39. KakoBo nomxHO ObITh cooTHommeHHe Mexay [1I1 BOIMHOBOJHOTO ciOs, MOUIOKKH H
MOKPOBHOTO ¢j10s1 onTu4yeckoro BB, u mouemy?



40
41

. Kakue mapameTpbl BOJTHOBO/IA CBSI3BIBAET JUCIIEPCHOHHOE COOTHOLIEHHUE?
. B uem 3axiroyaercst peKuM OTCEUKH BOJIHOBOJIHOM MOJbI? 3alUIIUTE YCIOBUE OTCEUKU

u SapHCYﬁTe COOTBCTCTBYIOILICC PACTIPCACIICHUC TT10JIA.

43
44
45
46
47

. Onuivre NpUHIUI ACHCTBUS IPU3MEHHOTO 3JIEMEHTA CBSI3H.

. Ilouemy BOJIHOBOJIHBIE MOJIbI UMEIOT JUCKPETHBIN CIEKTP?

. Uto xapakTepu3yeT HOMep BOJIHOBOJHON MOJIbI?

. Kak sxcnepumenTtansao onpenenuts 3¢ dexruBabie [111 BoHOBOAHBIX MO?
.Hapucyiite pacnpenenenne no nonepedHomy cedenuro IIIT crynenyatoro BB wu

rpaaueHTHOro BB ¢ pasabiMu npoduinbHbIME QyHKIUAME (SKCIOHEHTa, mapaboina, npsmas). Kak
pa3ianyarTcsa ONTHUYECKHE CBOMCTBA yKka3aHHbIX BB?

48

49.
50.
51.
52.
53.
54.
55.
56.
57.

58

59.

. [Ipn kakux yciaoBUsIX B ONITHYECKOM BOJIHOBO/IE BO3HUKAET BOJHOBOJHBIN PEXUM?
Hcxons u3 kakux coodpaxkenuii Beronparot 3Hadenue 1111 n0 va nosepxuoctu BB?
[Haiite onpenenenue ontuueckoro BC.

Kak knmaccudunupyrores BC?

[lepeuncnure BUIbI U3Ty4YaTENbHbBIX IOTEPh. [IpuBEeIUTE NIpUMEPHI.

B ueMm cyTh MeTon1a (ha30BBIX CKOPOCTEH?

Uro Takoe ynciosas aneptypa BC?

Pacckaxxute 0 Bugax norjionareabHbIX NOTEPb.

[lepeunciure OCHOBHBIE BUBI TOTEPh HA PACCESHUE.

B uem 3akitoyaeTcst CyTh TEOPUH CBSI3aHHBIX BOJIH?

. UTto Takoe coHanpaBjieHHAs U pa3HOHAIIPABICHHAs CBSI3b BOJIH?

[lepeuncnute OCHOBHBIE MPHUOMMKEHUS W JOMYIIEHUS, CICIAaHHBIE IMPH OMUCAHHUH

uccieryeMoro 3 dexra CBsI3H.

60
61

. O0BsicHUTE PU3NUECKUI CMBICT KO (UIIMEHTA CBSI3H.
. UTo Takoe IJIMHA CBS3M U KAKOBO €€ BIMSHHE HA OOMEH YHEPrUeil MeXIy CBSI3aHHBIMH

BOJIHAMM?

62.
63.
64.
65.
66.
67.
68.
69.
70.

71
72

YTo Takoe MpOCTPaHCTBEHHAS YacTOTa?

Uro takoe (pa3oBasi, aMIUIUTyIHAS ¥ YACTOTHASI MOYJISIIIAN?

Ha3osute ocHoBHBIE KOMITOHEHTHI BOJIC.

[Tepeuncnure Hanbonee 3HaUMMBIe onTHYecKue napamerpsl BC.

Kak mapkupyrorcst BC?

Kaknmu Tunel KoHHEKTOpOB BaMm n3BecTHBI?

B uem pa3HuIa Mexay CTBIKOBKON OJJHOMOJOBBIX U MHOTOMOJ10BBIX BC?
KaxoBbl OCHOBHBIE HCTOYHUKHU MOTPEIIHOCTH B JAHHOM 3aJJaHUU?
KakoBo HazHaueHue aTTeHoaropa?

. Uto Takoe ymucioBas aneprypa?

. Ilpennoxure cutyanuu, B KOTOPHIX BapuaHT cThikoBkn BC Ttuma SM-SM nHaubonee

ONTUMAJIEH. APTYMEHTUPYITE OTBET.

73
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79
80
81

. B uem pa3Huiia Mex 1y HENpepbIBHOM U UMITYJIbCHOM MOAYJISILUSAMHU cUrHana?
. Pacckaxkute o Tpex Buaax nucnepcuu B BC.

. Jalite onpeneneHus yIeIbHON XpOMaTHYECKOM TUCIIEPCUN.

. Uro Takoe HyneBas qucrnepcusi?

. KakoBBI IpUUYMHBI BOSHUKHOBEHHUS LIIyM B CUTHAJIE?

. OT 4ero 3aBUCHT 3aTyXaHHUE B MOJETUPYEMON JTUHUU?

. st gero HEOOX0IMM pacdeT ITyMOBOM COCTABIISIONICH HAMIPSIKEHUS?

. Ilouemy B ogHOMOAOBBIX BC MO0Bas nucnepcust OTCYyTCTBY€ET?

. UeMm omnpenensercs HaJIM4YMe TEIJIOBBIX IIyMOB B BC?

Kpamxue memoouueckue ykazanusi
KonTponsHOE MepomnpusTHe NPOBOAMTCS B SJICKTPOHHOW WM YCTHOH ¢opme Ha 7-8

HeJensax

yduebnoro cemectpa. Tect cocrout u3 30 TecToBBIX 3amanmii. Ha BeITIONIHEHHE

cobecenoBanusa otBoautcs 2-10 MuHYT Ha omHOro oOydarmmierocsi. Bo Bpems mpoBeaeHUs
KOHTPOJBHOTO MEPOTIPHUSATHSI UCIIOIBL30BAHNE JTUTEPATYPhl U IPYTUX HUH(DOPMAIIMOHHBIX PECYPCOB
JIOITYCKAETCS TOJBKO MO MPEIBAPUTEIHLHOMY COTJIACOBAHUIO C MPENOIaBATEIEM.



Illkana oyenku

Ornenka

Bamier

Onucanue
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7-10

CTyzeHT IeMOHCTPUPYET 3HAHUS HA UTOTOBOM YPOBHE: CBOOOIHO ONEPUPYET MPHOOPETEHHBIMU 3H
AQHMAMU, IPUMEHSET UX B CUTYAIUSX OBBIIIEHHOH CI0XHOCTH.

4-6

CTyzeHT IeMOHCTPUpPYET 3HAHUS Ha CPETHEM YPOBHE: OCBOMII OCHOBHBIE MOJIOKEHHS, HO JOITyCKar0
TCSI HE3HAUUTENbHbIE OIIHOKH, HETOUHOCTH, 3aTPyAHEHHS MPH aHATUTUYECKUX OMEPALHX, TIEPEHOC
€ 3HaHUM Ha HOBbIE, HECTAH/AAPTHBIC CUTYALIUH.

2-5

CTyzeHT IeMOHCTPUPYET 3HAHUS U HAaBBIKK Ha 0a30BOM ypOBHE: B X0/I€ KOHTPOJIBHBIX MEPONIPUSITU
I 10ITyCKAIOTCsl 3HAUNTEIIbHbIC OLTMOKH, IPOSIBIISIETCS. OTCYTCTBHE OTAEIBbHBIX 3HAHHUM, UCIIBITHIBAIO
TCs1 3HAUUTEIIbHBIC 3aTPYAHEHHUS IIPU ONIEPUPOBAHUU 3HAHUSIMHU U IIPU UX IIEPEHOCE HA HOBBIC CUTYa
UM

CTyZ[eHT JACMOHCTPUPYET 3HAHUA HAa YPOBHE HHUKE 6a30Boro: TNPOSABJIACTCA HEAOCTATOYHOCTH 3HAHU
.




