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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;

[TnanupyembIMH pe3ynbTaTaMu OOydeHHs MO AMCLUUIUIMHE (MOAYIIO), SBISIOTCS 3HAHMA,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3yJAbTaTOB OOy4YEHHs MO JUCLMIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHS 00pa30BaTENbHOW IPOrpaMMBl,
npezcTaBieH B Tadiuue 1.

Tabmuua 1 — Komnerenmuu, popMupyeMbie B pe3yiIbTaTe U3yUeHUS AUCIUILTUHBI (MOJTYJIs)

K Kon u Pe3ysbTaThl 00y4eHHUs IO AUCLUIIHHE
Hazeanue OIIOII BO, ot (opmymposia
(opmynupoBka | HHIHKAaTOpa Kon
COKpAIIICHHOE
KOMIIETCHIIUH AOCTHXCHUS | pesypy, ®DopMyIHpOBKA Pe3yiIbTaTa
KOMITCTCHIIUH
Tara
11.03.02 IIKB-5 : INIKB-5.2k : Pl 3HaHWe | OCHOBHBIX (PM3MIECKHUX
«MadoxoMmyHnuKanuoHasle | Crocobex Ocymiectiser SIBIICHUSIX U
TEXHOJIOTUH U CHCTEMBI OCYLIECTBISITh | pa3sBuUTHE 3aKOHOMEPHOCTSIX,
CBSA3ID» pasBuTHE cereit JIeKALIAX B OCHOBE
(b-UK) TPAHCIOPTHBIX | Mepenadn pacnpocTpaHeHus
cereit JAHHBIX C OITUYECKOTO M3ITy4YCHHUsI
rnepenadyun LIEJIBIO PJI1 YMeHue | aHalIM3upoBaTh
JIaHHBIX C YITyHIICHHS HOTpeOHOCTH
LENBI0 Ka4ecTsa u HOJIB30BATEINCH U
YITy4IICHHS JOCTYITHOCTH IUTaHUPOBATH
Ka4yecTsa u YCIIYT CBSI3H MEPOIPHUSTHSL T10
JOCTYITHOCTH ONTHMU3ALNH
YCILYT CBA3H (YHKITMOHATBHON
CTPYKTYPBI OIITHYECKHX
ceTeil mepeayn JaHHBIX
PJI1 HaBwik | moctpoeHwust HU3NKO-
MaTeMaTHYeCKUX MoJeeit
HPOLIECCOB, CBSI3aHHBIX C
pacIpocTpaHCHHEM CBETa B
Pa3IMYHBIX CPeaax
2 MecTo nucuMiuiaibl (MoayJisi) B crpykrype OITIOII
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BapUaTUBHON YaCTH y4eOHOTO IJIaHa.

3. O0beM TUCHMILUTHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIHYeCTBa
aKaJIeMUYECKUX YacoB, BBIACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO pa0bOTy, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno- i
CemecTp | ayocts OO0beM KOHTaKTHO#H paboThI (Yac)
dopma y (020) B dopma
Hazsanme OIIOI1 BO o0yde- acre Yo AynuropHas HeayJm- CPC | arrec-
s vIiI Kypc TOpHAast Taumu
(390, 3.E.) Bcero
0300) nek. | mpak. | ma6. | ITA | KCP
11.03.02
MngoxommyHuKamontbe | g | py g 7 3 25 8 16 0 1 0 83 3
TEXHOJIOTUH M CHCTEMBI
CBSI3U

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

Tematudeckwuii MIaH, OTPAXKAIOUIMIA COCPIKAHUE TUCIUILINHBI (TIepeUeHb Pa3IeioB U TEM),
CTPYKTYpHUPOBAHHOE IO BUIAaM Y4YeOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM TIJIaHOM, MPUBEICH B Tabnwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuiuiuHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpois aiast OPO

Kon pe- KoJ1-Bo uacoB, OTBEJICHHOE Ha
dopma
Ne HazBanue Temsl 3yJIbTaTa
Jlex IIpakr JIa6 CPC TEKYIETro KOHTPOJIS
00y4eHus
1 Pacnipoctpanenne PI1 4 8 0 43 TEKYLIUH TeCT
JIEKTPOMArHUTHBIX BOJIH
dopmupoBaHue
2 | m300pakeHns] ONTHIECKIMU PH#HP{HL 4 8 0 40 TEKyLIUH TeCT
CHCTEMaMHt
Htoro no Taéanue 8 16 0 83

4.2 CoaepxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) A ODPO

Tema I Pacnpocmpanenue s1eKxmpomMacHumHuIxX 60.IH.

Copnepxxanune Tembl: Ilonatue o ¢usmueckom mnose. ITons moTeHIManbHBIE U BUXPEBBIE.
DIEeKTPOCTaTUYECKOE U MAarHUTHOE I0JI€. DJIIEKTPOMAarHuTHOE IoJie. YpaBHEHUs MakcBemia u ux
cMmbicn. Pemenne ypaBHeHMi MakcBemuia i M30TPONHBIX CPEA: YPAaBHEHHE IUTOCKOW BOJIHBI,
Ipe/CTaBICHUE YpaBHEHUsI BOJIHBI B KOMIUIEKCHOM (hopme. BoiaHOBOE 4KcIO M BOJHOBOM BEKTOD,
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJH B BaKyyMe U B cpelie, KOA(GUIMEHT MPEeTOMIICHHS, BOTHOBOM
¢pont, ayun. Cdepuueckue BOIHBI U ypaBHeHHE A HUX. OObeMHas IJIOTHOCTh 3HEPrUU
AIIEKTPUYECKOT0 M MarHUTHOro nojeil. Bexrop IloitHTHHTa (¢ BBIBOJIOM). IHTEHCUBHOCTH CBeTA.
[IpaBmiio HaxX0XJI€HUST MHTEHCUBHOCTH JUISl BOJIH, 3a/laHHBIX B KOMIUIEKCHOU (opme. CyIIHOCTb
spdexra [omnepa. BeiBog Gopmynsl mast casura 4acToTel. CTOSYME 3IIEKTPOMArHUTHBIE BOJIHBI
KaK peuieHue ypaBHeHUN Makcsesuia. [ pannynsie ycnosus. Gusndeckas IpUYMHA BOSHUKHOBEHUS
CTOSIYMX 3JEKTPOMArHUTHBIX BOJIH. CTOsiluME BOJIHBI KakK PE3YJIbTaT CIOXKEHHsI BCTPEUHBIX BOJIH.
HaGer ¢asbl 35ekTpoMarHuTHON BOJHBI IpU OTpakeHUH. JInHeiHas (ruiockasi), JUIMITHYECKas U
KpyroBass  nomspuzauus.  HenonsgpusoBanHblii  cBer.  OTpakeHME U IPEIOMIICHUE
JIIEKTPOMATrHUTHBIX BOJH Ha TIpaHune pasnena cped. Da3oBble COOTHOLICHUS IS SBJICHUN



OoTpakeHus U npenomieHus. BriBoa 3akona Chemnuyca. [lonsipuzanus 3J1€KTpPOMarHUTHBIX BOJIH
nmpu oTpakeHuu. Yron bprocrepa, BeiBox dopmynbl mis ymia bprocrepa. [lomHoe BHyTpeHHEe
oTpaxkeHue. BwiBog (opmynsl Anis yria MOJHOTO BHYTPEHHEro oTpakeHus. BeiBon dopmyn
@Openenst s KOd(Q(OUIIMEHTOB OTPaXEHUS W TPOXOKIACHHUS BOJHBI [0 aMIUTUTYIE H II0
WHTEHCUBHOCTH. SIBJIEHMS MTOJIHOTO BHYTPEHHETO OTPAKEHMSI U TMOJSPU3AINH MIPH OTPaKECHUH Kak
cieactBue cootHouieHuii @penend. [loHATHE HEMOHOXPOMATUYECKOM BOJIHBI. BOJTHOBBIE MAKETHI.
I'pynmoBast u (a3oBass ckopocTH. BbIBOJ BEIWYUHBI TPYMIIOBOW CKOPOCTH IJIsi Ciy4as IBYX
YaCTOTHBIX KOMIOHEHT. fIBieHue aucnepcuu. [IpeacraBneHue BOJTHOBOIO MaKeTa 4epe3 MHTErpaj
®ypbe. CBsi3b MEXKAY IMHUPUHON YACTOTHOTO CIIEKTPA MAKETa U €ro MPOTSHKEHHOCThIO BO BPEMEHHU.
HopmanbHass w aHomanbpHas aucriepcuu. PacmpocTpaneHune wu3dydeHUs B BemiecTBe. BoiHa
noJsipu3anuu. BeIBOJ 3aBUCUMOCTH TMOKa3aTelNs MPEIOMIICHUS OT ONTHYECKOH MIIOTHOCTH CPEIbI.
Monekynsipaas pedpakius. BeIBoJ 3aBUCHMOCTH TOKA3aTeNsl MPEIOMIICHHST OT Ya-CTOTHI CBETA.
Pacnpoctpanenue cBeta B YCIOBUSAX HOPMAJbHOM W aHOMAJIBHOM JHCHEPCUU. YpaBHEHUE
slikOHaNa M ypaBHeHue Jiyda. [IpuHuun ['amunbsrona nmns sinydeBoil Tpaektopuu. [lapakcuaiibHble
nyuu. Cpena ¢ KBaJpaTUIHBIM pacrpesesieHneM Mokasarens npenomieHus. Iddexrsr Keppa u
[Tokkenbca. .

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUICCKUEC 3aHATHSI.

Bunel camocTOSITENsHOM TMOATOTOBKM CTYACHTOB IO TEME: MOATOTOBKA K TEKYIIEMY U
MIPOMEKYTOUHOMY TECTHPOBAHHUIO.

Tema 2 @opmuposanue uz0opadceHuss ONMU4ECKUMU CUCTEMAMU.

Copnepxanue Ttembl: IIpenmomiienne cBera TOHKMMM JMH3aMH. Pacder (¢okycHOro
paccTOsIHUA JUISl JIMH3BI C 3alaHHBIM U paaguycaMu KpUBH3HBI. OTpakeHue cBeTa chepuyecKUMU
3epkasiaMu. Pacder (oKycHOro paccrostHMA Ui 3€pKajlia C 33JaHHBIM PAaguyCOM KpPUBHU3HBL
dopmupoBaHue  U300paxeHH ~ onTHdeckuMH  cuctemMamu.  OCHOBHbIE  COOTHOLICHHS
napakcuajlbHON onTuku. KapanHanbHble TOUKH U OTpe3Ku. OCHOBHBIE COOTHOIIEHUS JUIsl CUCTEMBI
nuH3. PeasibHble Tyun B JIMH30BBIX ONTHUYECKUX cUcTeMax. Buapl abeppanuii. MoHOXpoMaTHUeCKue
abepparnuu. Chepudeckas adepparnys, koMa. ACTUTMAaTH3M M KpUBU3HA U300paKEHUS, TUCTOPCHSI.
XpomaTtuueckas abeppanus. .

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: JIEKLINS, IPAKTUYECKUE 3aHATHUS.

Bunpl camMocTOSATENBHON NOATOTOBKM CTYAEHTOB IO TE€MeE: MOATOTOBKA K TEKYLIEMY H
MIPOMEXKYTOUHOMY TECTHPOBAHHUIO.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Mertoauueckne peKOMeHJAUMH OOYyYAIMMCH MO0 HU3YYEHUI) JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

B xoxe u3yuyeHuss auCUUIUIMHBI «T€XHOJOTMM BOJIOKOHHOW WM HMHTETPATIBHOM ONTHKH)
CTyACHTBI MOTYT TOCEHaTh AayAUTOPHBIC 3aHATUS  (JICKIMH, TPAKTUYECKHE 3aHATHS,
KoHCynbTauu). OcoO0eHHOCTh U3YUYEHUS AUCHUTUINHBI « TeXHOIOTHH BOJOKOHHOM M MHTETPAbHOM
ONITHKM» COCTOWT B TOM, YTO BCE 3aHATHUS MPOBOMATCS B ayIUTOPUSIX W aboparopusx MHcTUTyTa
aBTOMATUKK M TPOLIECCOB YympamieHusa J[lampHeBOCTOUHOrOo otaeneHusi Poccuiickoil akaaemMuun
HayK.

Ocoboe MeCTO B OBJIAAEHHH 4YAaCTbI0O TEM [JAaHHON JUCHUILUIMHBI MOYKET OTBOIUTHLCS
CaMOCTOSITENIbHOM paboTe, MPH STOM BO BpPEeMsI ayTUTOPHBIX 3aHATHI MOTYT ObITh PACCMOTPEHBI U
npopaboTaHbl HaubOJIee BaXKHBIC M TPYAHBIC BOMPOCHI IO TOW WM WHOW TeMe AWCIHILINHBI, a
BTOPOCTETICHHBIE M 00Jiee JIETKME BOMPOCHI, a TAaK)Ke BOIMPOCHI, CTICU(PUIHBIC sl HAPaBICHUS
MOJTOTOBKH, MOTYT OBITh U3YYEHBI CTYACHTAMU CAMOCTOSITENILHO.



B coorBeTcTBUM C y‘Ie6HBIM IJIaHOM HaMpaBJICHUA TIMMOATOTOBKH MPOLECC HU3YUYCHUSA
JUCHUIINIMHBI  MOXET  HOpCAyCMaTpuBaTh IMPOBCACHUC HGKHI/Iﬁ, MMPaAKTUYCCKUX SaHﬂTHﬁ,
KOHCYHBT&HHﬁ, a TaKXE CaMOCTOATCIbHYIO pa60Ty CTYACHTOB. OO0s3aTeIbHBIM ~ SBIIIETCS
MPOBCACHUC TIPAKTHYCCKUX 3aHATHHA B CIICHUAJIM3UPOBAHHBIX KOMIIBIOTCPHBIX aAyAUTOPUAX,
OCHAIICHHBIX IMOAKIIOYCHHBIMH K HCHTPAJIBHOMY CEPBEPY TEPpMHUHAIAMH MWW IICPCOHAIBHBIMU
KOMIIBIOTCPAMHU.

5.2 OcoOGenHocTn opraHu3anuu oO0y4eHUsl JJs JHUL C OrPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOMMMOCTH OOYJAIONIMMCS U3 YHCIIA JIUII C OTPAaHMYEHHBIMI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJIHUOB (T10 3asBJICHUIO 00YYarOIIErocs) MpeoCTaBIsIeTCs yueOHast HHPOPMaIHs B TOCTYITHBIX
¢dopmax ¢ yueToM UX UHIAUBUAYAIBHBIX MCUXO()U3NIECKHX OCOOCHHOCTEH:

- JUIS JIUL] ¢ HApYIIEHUSIMU 3pEHUsS: B NTeYaTHOM (popMe YBEIHMYEHHBIM pUdTOM; B popme
3IIEKTPOHHOIO JIOKYMEHTA; WHJUBUTyJIbHbIE KOHCYJIbTall! c MIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOAUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTALUU U JP.

- Ui JIML ¢ HApYIIEHUSIMU clTyXa: B Ie4aTHON (opme; B hopMe 3JeKTPOHHOTO JOKYMEHTA;
WHJUBU]lyallbHbIE KOHCYIBTALMU C IPUBJICUYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 33/I1aHUS,
KOHCYJIbTAIlH U Jp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTENIBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUyJIbHBIC 33a/1aHUsI, KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIA MPOBEAEeHHs TEKYIIero KOHTPOJIS U NMPOMEKYTOYHOM
arrecTauMy 00y4aroIMXCs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsiMu PI'OC BO mns arrecranum  oOydarommxcs Ha
COOTBETCTBUE MX IEPCOHANBHBIX JOCTHKEHUM IUIAHUPYEMBIM pe3yiasraTaM OOydeHHUs 110
JUCLUIUIMHE (MOJIYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPENICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEIAIOIUE MPOLETyphl OLIECHUBAHUS 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKXKe KPUTEPHUM U I0Ka3aTesld, HEOOXOAUMbIC Ul OLEHKM 3HAHWN, yMEHUH, HABBIKOB U
XapaKTepU3yIOIUe ATaIbl (OPMHUPOBAHUS KOMIIECTEHIUI B MpoOIlecce OCBOEHUS 00pa30BaTeNbHON
MpOTrpaMMmBbl, ipesctanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00eceYyeHrue TUCHUIIJIMHBI (MOAYJIs1)

7.1  Ocnoenaa numepamypa

1. Kys3emuuesa, B. A. Ontuka : kypc nekmuii / B. A. Ky3smuueBa. - Mocksa : MI'ABT,
2020. - 81 c. - Teker : anexrponnbiid. - URL: https://znanium.com/catalog/product/1159050 (maTta
obpamenust: 23.07.3783). — TekcT : 2IEeKTPOHHBIH.

2. @enopyk, B. A. Konebanus u BonHbl. Ontuka : yueOHoe mocodue / B. A. @enopyk, A.
B. Twokun ; mox o6m. pen. B. A. ®demopyka. - Omck : CubAIU, 2023. - 141 c. - Tekcr :
anektpoHHbii. - URL:  https://znanium.com/catalog/product/2110879 (mata oOparmieHus:
23.07.3783). — TekcT : IeKTPOHHBIH.

7.2 [onoanumenvnas numepamypa

1.  BOJOKOHHO-ONTHYECKHE JIMHUU CBSI3U B CUCTEMax TeJIEeMETpHH : yueOHoe mocobue /
coctasutenu B. I'. [Ipo3nos, 0. B. JIpo3nos. — Koctpoma : KIT'Y, 2022. — 80 ¢. — ISBN 978-5-
8285-1209-6. — Texkcr : snekTpoHHBIN // JlaHb : 3nekTpoHHO-OMONMHMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/366419 (mata oOpamenus: 18.07.2024). — Pexum goctymna: s
aBTOPH3. MOJIb30BATEIICH.

2. TpouuH, A.B. LludpoBoii onTU4EeCcKuii TPAKT : METOJI. PEKOMEHIALIUHU IO MOATOTOBKE K



na0. 3ausatusiM / A.B. Tpoumn .— Camapa : M3np-Bo III'YTH, 2016 .— 44 c. : un. — URL:
https://lib.rucont.ru/efd/565136 (nata o6pamenus: 18.07.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 06zl OAHHLIX U UHGOPMAUUOHHO-CRPABOYUHDbLE
cucmemul (npu HeobX00UMOCmMU):

OnexkTpoHHO-0MOMMoTeyHast cuctema "ZNANIUM.COM"
DnexTpoHHO-0nbMuoreuHas cucrema "JIAHB"
OnekTpoHHO-O0nbroreynas cucrema "PYKOHT"
4.  Open Academic Journals Index (OAJI). I[IpodeccuonanpHast 6a3a maHHBIX - Pexum
noctyna: http://oaji.net/

W N =

5. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudyHBIX
npodeccroHaIbHBIX 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:

- Cpapounblii ammapar ans ontudeckux kabemed Fujikura FSM-80S KIT A-anmapar
cBapounblii KoMIieKT (FSM-80S+CT-30A+BTR-09+DCC-18
[IporpammHoe obecnieueHme:

- Adobe Reader 10 Russian
- Microsoft Office 2010 Standart




MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA UHOOPMAIIMOHHBIX TEXHOJIOIT'MI Y CUCTEM

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

TEXHOJIOTWH BOJIOKOHHOM U THTETPAJIBHOM OIITUKH

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

11.03.02 MadpoxoMMyHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBsI3H. VIHTepHeT-Belel u
ONTUYECKUE CUCTEMBI U CETH

I'ox mabopa na OIIOII
2022

dopma 00yueHus
OuHas

Bnagusoctok 2024



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

11.03.02 «npokomMm IIKB-5.2k : OcyuiecTBisieT pa3BUTHE ceTell iepe
Jla4i JaHHBIX C LEIbIO YIIy4IIEHHs! Ka4ecTBa U JI0

CTYIIHOCTH YCJIYT CBA3H

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 JAMCHUIUIMHE OLEHEHBbl 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

Komnerennust 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

[IKB-5.2k : OcyuiecTBisieT pa3
BUTHE CETEH nepeaayu JaHHbIX P 3n OCHOBHBIX cpmnqecxnx SIBJICHU

AX U 3aKOHOMEPHOCTAX, JICHKAII]

C LIEJBIO YITyUIICHUS KaueCcTBa 1 | am
Y JJOCTYNHOCTH YCIIyT CBSI3H 1 Je | X B OCHOBE PaCIpOCTPAHCHHs HOCTSIX, JIKAIUX B OCHOBE pac
ONTHUYECKOTO U3ITyYECHHs HPOCTPAHEHHs ONITHYECKOT0 U3
Jy4eHUS
c(hopMHpOBaBIIEeCs: CHCTEMATH
aHAJIM3UPOBATH MOTPEOHOCTH I
o 4eCKOe YMEHHE aHATH3UPOBATh
VY | onb3oBatelneii ¥ IIIAHKPOBATH M .
P HOTPEOHOCTH MOJIB30BATENCH 1
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 | mocrpoenus ¢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
K CBETa B PAa3IMYHBIX Cpeaax POCTpaHEHHEM CBETA B Pa3IHIH

BIX Cpenax

Tabnuna 3amoiHsAeTCsl B COOTBETCTBUU C pazzenoM 1 Paboueil mporpammsl AMCHMITIIUHBI

(Moyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYIIIO)

HanmeHoBaHMe OLIEHOYHOTO CPEACTBA U IIP
Kourponupyembie mianupyemsie pesy | KoHTpoimpyembie TeMbI encrasrnenue ero 8 ®OC
JBTAThl 00YYEHHUS JMCIUTUTHHBI TIpoMeskyTouHas at
Texymuii KOHTPOJIb
TecTalus
OuHas popma 00yUeHHUS
PI1 3HaHHE : OCHOBHBIX (H3H Cob Pedy
obeceroBaHUE edepar
HECKUX ABNCHUSAX M 38KOH | | | pacrnocrpanenue o
OMEPHOCTAX, JICKAILMX B eKTPOMAarHUTHBIX BOJIH
OCHOBE paclpOCTPaHCHHUA CobecenoBanue Tecr
OIITHYECKOT0 M3ITyYEeHUs
1.2. ®opmuposanme 306 | Codecenosanne Pecpepar
PaXKEHUS ONTHYECKUMH C
ucTeMaMu CobGecenoBanne Tect
PA1 YMeHue : aHaIM3MpOBaTh IIpakTrueckas pabo | IIpakTuueckas pa6o
NOoTpeGHOCTH MOIB30BATE Ta Ta
JIedl ¥ IIaHUPOBATh MEPO
HPUATHSA 10 ONITUMHU3ALUN Ilpakruyeckas pado | . .
. 1.2. ®opmupoBanue U300 | g
(YHKIMOHAIBHOM CTPYKT
YPBbI ONITHYECKUX CETEH e PD@DRCHHA OITHHECCKUMHU ¢
HCTEMaMH IIpaxTuyeckas pabo
penavn JaHHBIX CobecemoBanue a
CobecenoBanue Tecr
P/l Hagpik : mocTpoenus dus
MKO-MaTeMaTHYECKUX MO
. 1.2. dopmupoBanue n300
JieJIel poLecCoB, CBs3aH IMpaktuueckas padbo | Ilpaktudeckas pabo
pa)keHHs! ONTHYECKHUMHU C
HBIX C pacHpOCTpaHEHHEM Ta Ta
ncreMamu
CBeTa B pa3IM4HbIX cpesa
X

4 Onucanue nmpoueaypbl OH€HUBAHUA

KauectBO cpOopMHUPOBAaHHOCTH KOMIICTCHIIMH Ha JIaHHOM JTale OICHUBAETCS 10
pe3yibraTaM TCKYIIHUX W HNPOMCKYTOUYHBIX aTTeCTaHI/Iﬁ npu oMo KOJIMYECTBEHHOM OLICHKU,
BBIp@KCHHOW B Oamax. MakcumanbHash cymMma OaJioB MO AMCHHMIUIMHE (MOmynmio) paBHa 100

Oayuiam.

.Video Control,null,video,null,null{filter: contrast(100%)brightness(107%)saturate(95%)sepia(0%)

url(#Sharpenl) url(#MIRRORO) url(#Video Control Gamma) url(#my_chanel) url(#unsharpy)
limportant;transform:scalex(1);transition: 0.5s;}

.Video Control,null,video,null{filter: contrast(100%)brightness(104% )saturate(95%)sepia(0%)
url(#Sharpenl) url(#MIRRORO) url(#Video _Control Gamma)
limportant;transform:scalex(1);transition: 0.5s;}

O1eHOYHOE CPeCTBO

Bup yueOHO# nesTeapHOCTH Teer S::SeceHOBa Eel,ra)zgg;lsz Pedepar Viroro
Jlexuun 10 5 10 25
[IpakTuueckue 3aHATUSA 25 25
CamocrosTenbHas padora 10 10




HpOMe)KyTO‘IHaS{ aTrecrauus

10 5 25 40

Htoro

20 10 50 20 100

Cymma 6annoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHHOCTH B pamMKax
JVCIIATUTMHBL, TICPEBOIUTCS B OIIEHKY B COOTBETCTBUU C TAOJUIICH.

Cymma Gaiuios O1neHKa 10 IPOMEXY
. XapakTepUcTHKa KauyecTBa C(HOPMUPOBAHHOCTH KOMITETEHIINI
10 JUCLUILINHE TOYHOHM aTTCCTallun
CTyIeHT 1eMOHCTPUPYET CHOPMHPOBAHHOCT JUCLUILUTHHAPHBIX KOMIIETEHIUH, 00
Hapy)KMBaeT BCECTOPOHHEE, CUCTEMaTH4eCKoe U NTy0OKoe 3HaHHE y4eOHOro MaTep
o1 91 10 100 «3a4TEeHO» / Halia, yCBOMII OSHOBHyIO III/IT?paTypy U 3HAKOM C JOIOJIHUTEIBHON JINTEpaTypoi, pe
«OTJIMYHOY KOMEHOBaHHOI IIPOTpaMMOH, yMeeT CBOOOAHO BBINOIHATH MPAKTHUECKUE 3a1aHN,
MPeyCMOTPEHHbIE MPOrpaMMOii, CBOOOIHO ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIM
U, YMEHUSIMHU, IPUMEHSIET UX B CUTYaLUsIX IOBBIIEHHOH CI0KHOCTH.
CTyaeHT 1eMOHCTPHUPYET C(HOPMUPOBAHHOCTD JUCIMILTMHAPHBIX KOMIIETEHIUH: 0C
ot 76 110 90 «3auTeHO» / HOBHBI€ 3HAHMS, YMEHHUS OCBOEHBI, HO JIOITYCKAIOTCS HE3HAYUTEILHbIE omuu61<1/1, HET
«XOPOILO» OYHOCTH, 3aTPYIHEHUS IIPU aHATUTHYECKUX OINEepalysax, IEPEeHOce 3HAHUN U YMEHU
/i Ha HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.
CTyZaeHT IeMOHCTpUpPyeT chOPMUPOBAHHOCTD AUCUUILIMHAPHBIX KOMIIETEHIHIT: B X
«3a4TCHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSTHH JOITyCKAIOTCS 3HAUUTENIBHBIE OIIHOKH, IPOSIBISIETC
ot 61 10 75 «YIIOBIICTBOPHUTEIHH s1 OTCYTCTBHE OTJIEJIbHBIX 3HAaHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUIUIMHAPH
o» bIM KOMIIETEHUUAM, CTYAE€HT MCIBITLIBAET 3HAYUTEILHBIE 3aTPYAHEHHS IIPU ONIEPUP
OBaHMH 3HAHUAMU M YMEHHUSMM MPU UX TIEPEHOCE HA HOBBIEC CUTYALIMH.
«HE 3a4TeHO» /
or 41 10 60 P —— VY ctynenTa He C(boleI/IpOBaliLI JUCLUILIMHAPHBIE KOMIIETEHIUH, IIPOSBIIAETCS HENO
CTAaTOYHOCTh 3HAHMH, YMEHHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
ot 0 10 40 P — JlucuuninuHapHele KOMIIETEHIUM HE cqu)opMI/IpmiaHLL IIposBisieTcs nonHoe wiu
oy NIPAKTUYECKHU TIOJTHOE OTCYTCTBHE 3HAHUM, YMEHHUH, HABBIKOB.

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 llpumepsbl TECTOBBIX 3a1aHUM

1. CnektpanbHasl 1ojioca U3JIy4eHHUs MHKEKIMOHHOTO Jiazepa UMeeT MakcuMyM A=980 HM.
OneHuTe MUPUHY 3aPELICHHON 30HbI aKTUBHOM 00J1aCTH J1a3epa.

2. Illupuna 3ampemeHHOH 30HBI p-n mnepexona (ortogmoma 1.1 »B. Ouenure mnopor
CHEKTPaJIbHOM YyBCTBUTEIBHOCTH P-1-n POTOANO/A.

3. Ompenenute MUHMMAJIbHBIM KOA(QOUIMEHT YCUICHHMS HMHXKEKIMOHHOTO Jlazepa i
o0ecrieyeHHs CTallMOHAPHOM T'€Hepaluu, eclii pe3oHaTop mmeer aiauHy L= 0.4 MM u oOpa3oBaH
€CTECTBEHHBIMM CKOJIAMH KPUCTAJUIA C ITOKa3aTesleM MpesoMIeHus n=3.6.

4. OmnpenienuTe NOPOrOBBIA TOK MHXKEKIIMOHHOTO Jla3epa, UMEIoIero napamerpsl n= 3.6, AA
= 20 M, Amax= 900 HM, qmuHYy pe3onaropa 0.4 MM, BHYTPCHHIOIO KBaHTOBYIO 3(PQPEKTUBHOCTH
u3NyvatenbHol pekomOuHaruu 0.95, mumpuny rerepomepexoma 0.5 Mkm. TemmeparypHoii
3aBHCUMOCTBIO TIOPOTOBOTO TOKA MPEHEOpeYb.

5. Onpenenure pa3mepbl 00J1aCTH U3IYYEHHUS HA TOPIEBOW I'paHU MHXKEKIIMOHHOTO Ja3epa,
€CJIM Ha PAaCCTOSTHUU | M Ja3epHbIH JIyd MpeacTaBiseT u3 ceOs amurnc ¢ ocsimu a= 0.4 M, b= 0.01 m.

6. Omnpenenure BENUYMHY HAOPSDKEHUS CMEIIEHUS pabdouyell TOYKM U aMIUIUTYOY
HalnpspKeHUsT Ha MOPOJOJIBHOM  AJIEKTPOONTHYECKOM Moayisitope Ha AJIP kpucramme s
obecrneueHus rIyOHHBI MOy sy m=0.84.

7. OnpenenuTe aMIUIMTYHOE 3HAYEHUE TOKa Ul oOecredyeHus NIyOMHbI MOAYISLUN M=
0.84 ma maramroonTuyeckoM Moxyisatope Y3Fel0012 (u=200, CA= 300), umeromero pa3smepsl
d=5 mm, L=10 MmmM. Yucno BUTKOB HAMOTKH Ha cTepkeHb paBHO 100.

8. OmnpenenuTs MoJIoCy MPOMYCKaHNUs BOJIOKOHHOTO CBETOBOJIA CO CTYNEHYATHIM NMpoQuiieM
rokaszaressl NpPEeIOMIICHHUs, €ClIU JMaMeTp CepALEeBUHBI cocTaBisieT 50 MKM, OTHOCUTEIbHas



pasHocTh mokaszarens npenomsieHus 0.01, mokasatens mnpenomiieHus cepaueBuHsl 1.41, nnuHa
BOJIHBI U3JIYYEHUSI A MKM.

9. Omnpenenure MoyioCy MPOMYCKaHHWsS BOJHOBOAA C TPAJUEHTHBIM NpOQHIEeM MOKa3aTess
npenomiienust, d = 50 mxm, A =0.01, n1 = 1.41, A= 0.9 mxm.

10. OmnpenenuTh YUCIO BOJHOBOAHBIX MOJ B BOJIOKOHHOM CBETOBOJE, €CJIHU
HOpMaJM30BaHHas1 yacTora pasHa 2.405.

11. Onpenenute HOMEP MOJBI OTCEUKU JUIsl BOJIOKOHHOTO CBETOBOJA C Mapamerpamu: nl=
1.47 , A=0.005, d = 12 MKkM, A= 1 MKM.

12. Kak paboTaeT TMH30BBIH 3JIEMEHT CBSI3H.

13. HapucyiiTe peneTouHbli 3JIEMEHT CBA3U U OMUILINTE MPUHIIUIT €0 ICHCTBHUS.

14. Ouenure kputnueckuit paguyc u3ru6a Re crynenuaroro BC, ecnu usBectHo,

4YTO AUaMeTPoM cepAueBuHbl 2a = 50 MxMm, a [III ny = 1.45 un, = 1.44.

Kpamxue memoouueckue ykazanus

[TpoMeXyTOUHBIII TECT MPOBOAMTCS B DJIEKTPOHHOM (opMe BO BpeMsl MOCIEIHETO B
y4eOHOM TIepuojie MpakThudeckoro 3aHsaTusA. Tect coctoutr m3 10-30 TecToBmIX 3amanmii. Ha
BbINIOJHEHHE Tecta orBoauTcs 10-30 mMuHyT. Bo BpeMs mnpoBeieHMsI TecTa HCIIOJIb30BAHUE
JUTEpPaTyphl U IPYrUX MH(MOPMAIMOHHBIX PECYPCOB JOMYCKAETCS TOJIKO MO MPEIBAPUTEIHLHOMY
COTJIACOBAHUIO C MPENOAaBaTEIEM.

IlIxana oyenku

Ne bannbt Onucanue

5 19-20 [IpoueHT mpaBHIBHBIX OTBETOB OT 95% 10 100%
4 16-18 IIponenT npaBunbHbIX 0TBETOB OT 80 10 94%

3 13-15 IIpoweHT mpaBUIBHBIX OTBETOB OT 65 10 79%

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

1 0-8 IIponeHT npaBUIbHBIX OTBETOB MeHee 45%

5.2 Ilepeuenn TeM pedepaToB

. [loBTOpuTEenn
. OnTudeckue yCHUIUTENH.
. CBeToBOABI.
. OnTuyeckue kademnu.
. MyJbTUILIEKCOPBHI.
. DIIEeMEHTBl UHTErPaTbHON ONTUKHU.
. MybTUILUIEKCOPBI.
. [TonynpoBOAHUKOBBIE JIa3€pHI.
9. I'a30BbIE J1a3€pHI.
10. ®oTonpuEMHUKH.
Kpamxue memoouueckue ykazanus
K 3ammure gomyckaroTcsi paboThl ¢ ypoBHEM opuruHaibHocTH HE Hibke 70. [lpu omenke
BBITIOJTHEHHOTO 3aJIaHUsl YYUTHIBAECTCA DIyOMHA M IMOJIHOTa packpbiTusi Tembl; [IpopaboTaHHOCTH
BOIIPOCOB TeMbI; BiajeHne TEepMUHOIOTHYECKUM alllapaToM; YMEHHUE JejlaTh BBIBOABI U /1aBaTh
apryMEHTHPOBaHHBIC OTBETHI; JIOTHYHOCTD U MOCJIEI0BATEILHOCTh U3JIOKECHHS MaTepHaa.
Llxana oyenuxu

Ormenka Bamisr Omnmucanne

0NN L AW~

CTyzeHT IeMOHCTPUPYET 3HAHUS HAa UTOTOBOM YPOBHE: CBOOOIHO OIEpUpPYET MPHUOOPETSHHBIMHU 3H

5 14-20 o
AHUAMU, OIPUMEHSCT UX B CUTYallUAX NOBBIIIEHHOU CJIOXKHOCTH.

CTyIeHT IEMOHCTPUPYET 3HaHUS Ha CPEIHEM YPOBHE: OCBOWIJI OCHOBHBIE ITOJIOKEHHUS, HO JIOIYCKal0
4 10-13 TCSl HE3HAUUTEJIbHBIC OLIUOKH, HETOYHOCTH, 3aTPYAHEHUS IPU aHATUTHYECKUX OINEpaLUsiX, IEPEHOC
€ 3HaHW Ha HOBbIE, HECTAH/IAPTHBIE CUTYaLlUU.

CTyAEHT IEMOHCTPUPYET 3HAHMS U HABBIKM HA 0A30BOM YPOBHE: B X0/1€ KOHTPOJIBHBIX MEPOIPHUSTU
W JIOMYCKArOTCS 3HAYUTEIBHBIC OMIMOKH, MPOSIBIISICTCS] OTCYTCTBUE OTACIBHBIX 3HAHHIA, HCITBITHIBAIO
TCS 3HAYHUTENFHBIC 3aTPYAHCHHUS TIPH OTIEPUPOBAHHUHU 3HAHUSMH U IIPH UX IIEPEHOCE Ha HOBBIE CUTYa
L.




2 1-3 CTyHeHT JACMOHCTPHUPYECT 3HAHUA Ha YPOBHC HHUKE 0a30B0Oro: TMPOSABIIACTCA HEAOCTATOYHOCTD 3HAHU
.

5.3 llpumepHblii epeyeHb BONPOCOB MO0 TeMaM

. KakoBbl OCHOBHbIE NPHUHLMIBI  yIOPaBICHUS  ONTHYECKUMH  CHUTHaJlaMud B
ONTO3JIEKTPOHHBIX MUKPOMEXaHUYECKUX YCTPOMCTBAX?

2. Kakue TUmbl MOAYISALUM ONTHYECKUX CUTHAJIOB MOTYT OBITH MOJYYEHBI C MOMOIIBIO
ONTO3JIEKTPOHHOW MUKPOMEXaHUKH.

3. Kakue 3¢ dekThl UCIONB3YIOT Ui yIPABICHHsS] ONTHYECKUMH CUTHAJIaMH B YCTPOMCTBAaX
MHTETpaJIbHOIN ONTUKU?

4. Kakume mnpeoOpa3oBaHHs ONTHYECKUX CUTHAIOB MOXHO OCYIIECTBUTH C IOMOIIBIO
uaTepdepomerpa Maxa-Ilennepa?

5. Kakoil Tunm MOAY/ISIMM MOXHO IMOJYyYUTh B BOJHOBOJE IMPH HCIONb30BaHUM d(ddexTa
O®panna-Kenngpima?

6. B yem 3akiro4aroTCsi TOCTOMHCTBA IJIA3MOHHBIX BOJTHOBOJIOB U MEPEKIIOYaTENeH?

7. B 4em 3aKit04aroTCs AOCTOMHCTBA M HENOCTATKH HMHTETPAIbHO-ONTHYECKUX YCTPOWCTB
Ha OCHOBE «KJIACCHUECKHX» BOJHOBOJIOB IO CPAaBHEHUIO C 3JIEKTPOHHBIMU HHTETPAIbHBIMU
ycTpoiicTBamu?

8. B uem 3akiroyaroTCsi MPEMMYIIECTBA ONTHYECKHX METOJOB Mepenadyu MH(pOopMaluu mo
CPAaBHEHMIO C JPYTMMH MeTo1aMu?

9. B yem 3akmouaercs npuHiun WDM-TexHoaoruu nepeaayr CUrHaiaoB?

10. Yem oTiMuaroTcss OTHOMOJOBBIE BOJIOKHA OT MHOTOMOJIOBBIX BOJIOKOH?

11. KakoBbl TOCTOMHCTBA U HEJJOCTATKU yCUIIUTENIEH ONTUYECKUX CUTHAJIOB?

12. KakoBBI TOCTOMHCTBA ¥ HEJOCTATKH PEr€HEPATOPOB ONTUYECKUX CUTHAIOB?

13. lna kakux neneit B BOCC ucnomiab3yroT 1eMyibTHUILIEKCOPHI?

14. KakoBbl nperMymiecTBa BOJIOKOHHO-ONTHYECKUX JaTYMKOB M0 CPAaBHEHUIO CAATUUKAMHU
JIPYTUX THUIIOB.

15. Kakue ¢usnyeckre BEIWYMHBI MOTYT OBITh W3MEPEHBI C MOMOIIBIO BOJOKOHHO-
ontuyeckux natunkoB. Kakue ontuueckue 3hpexTsl mpu 3TOM HUCIOIB3YIOTCA.

16. Kakoii pexxuM pabOThl BOJIOKOHHOTO CBETOBOJA HA3BIBAETCS OJHOMOOBBIM, a KakKoi
MHOTOMOJIOBBIM?

17. Yem onpenensieTcs YUCIO0 HAMPABIISIEMbIX MO/ B BOJJOKOHHBIX CBETOBOAAX?

18. Kak onpenenuTs rpaHully OJHOMOJIOBOTO pexXuMa?

19. B kakux mpenenax HaXOIATCS BEIMYMHBI (a30BBIX U TPYMIOBBIX CKOPOCTEH
HAIPAaBIIIEMbIX MOJI U YeM OOBSACHSETCS MX 3aBUCUMOCTH OT JJIMHBI BOJHBI U3TYUYCHHS?

20. KakoBO COOTHOLIEHHE MEXIY AMAMETpamMH O00OJIOUKH M CEpALEBUHBI MHOTOMOJIOBOI'O
CTYIIEHYaTOr0 M OJIHOMOJIOBOTO cBE€TOBOJIa? YUem oHO omnpenensercs?

21. Yro Takoe KpuTHUYECKas yacToTa (AauHa BoyiHbl) OB?

22. Yo Takoe xapakTepucTuieckas (HOpMUpOBaHHas) yacToTa?

23. Y10 Takoe JIMHA BOJIHELI OTCEUYKU?

24. Kako# THII BOJIH pacpOCTPaHAETCS B OJHOMOZOBOM ONTHYECKOM BOJIOKHE?

25. [laiiTe onpeneneHne MOIbl.

26. [lepeuncnure TUIBI BOJIH, KOTOPBIE PACHPOCTPAHSIIOTCS B MHOTOMOI0BOM

27. Yto Takoe AMaMETP MOJOBOTO MsATHA?

28. Uem 00yCIIOBICHO 3aTyXaHHWE CUTHAJIOB B BOJIOKOHHBIX CBETOBOJIaX?

29. Tloyemy AnWHBI BONH W3NydeHus =1,3 MKM, U ocoOeHHO =1,55 MKM cuuTarTCs
HauboJee MEepCIeKTUBHBIMU B BOJIOKOHHO-ONTHYECKUX CHCTEMAaxX

30. [{aiiTe cpaBHUTEIBHYIO OLICHKY Pa3JIMYHBIX METOJI0B U3MepeHus noteps B OB.

31. Kakumu OCHOBHBIMH (haKTOpaMH OTPAHWYECH IMHAMUYECKUN IMANa30H ONTHYECKHX
pedaekromMeTpoB?

32. CKOJNbKO MUJUIMBATT UMEET CUTHAJI, MOIIHOCTh KOTOPOTO B OTHOCHUTENIbHBIX €IMHHIIAX
cocrtasisier 0 n1bm?

33. VYBenuuMBarOTCS, YMEHBIIAIOTCS WM OCTAIOTCS 0€3 M3MEHEHUM MOTEPU B ONTHYECKOM



BOJIOKHE 10 ME€p€ YBEIMYEHHS YaCTOThI CUTHaa?

34. Ha xakoii 1juHe BOJIHBI 3aTyxaHue MuHuMansHo: 850, 1300 wim 1550 am?

35. OnuumTe METOT U3MEPEHUSI MOTEPH B BOJIOKHE C MOMOUIBI0 U3MEPUTEIS

36. Ha yem ocHOBaH NPUHIIUI U3MEPEHUS 3aTyXaHUsI METOJJOM 00paTHOrO

37. laiite onpenenenue kodduimenta 3aryxanus OB. B kakux equHuIax ero u3aMepsroT?

38. Ilouemy peKOMeHIyeTCsl IPH BXOJHOM KOHTPOJIE U3MEPSTh KOAPPHUIMEHT 3aTyXaHHs C
JIBYX CTOPOH?

39. KakoBo m0mxHO OBITH cooTHomIeHHe Mexay III1 BOJHOBOIHOTO cCios, TOMJIOKKHA H
IIOKPOBHOTO cJ10s1 ontudeckoro BB, u nouemy?

40. Kakue mapaMeTpsl BOJTHOBO/IA CBSI3BIBACT JUCIIEPCHOHHOE COOTHOIIICHUE?

41. B 4yeM 3aKiro4aeTcs peKUM OTCEYKH BOJTHOBOJHOM MOJbI? 3alMIINTE YCIOBUE OTCEUKU
U 3apUCYHTE COOTBETCTBYIOLIEE PACIPEIEICHNUE OIS

43. OnuiurTe NPUHIUI JEHCTBUS MPU3MEHHOTO 3JIEMEHTA CBSI3H.

44. IToueMy BOJTHOBOAHBIE MOJbI UMEIOT JUCKPETHBIN CIIEKTP?

45. Yto xapakTepu3yeT HOMEp BOJHOBOHOM MOIbI?

46. Kak skciepuMeHTabHO onpeneauTs 3¢ dhexTuBHbie [111 BoMHOBOIHBIX MOA?

47.Hapucyiite pacnpeneneHue mo mnornepedHoMmy ceueHuto III1 crymenuatoro BB u
rpagueHTHOr0 BB ¢ pasHbiMu npodunbHbIiMH QYHKIMSIMH (SKCIIOHEHTa, napabouna, mpsmas). Kak
pasznnMyaroTca ONTUYECKHE CBOMCTBA yKa3aHHbIX BB?

48. [Ipu Kakux yCIOBUSX B ONITHUYECKOM BOJIHOBOJIC BO3HUKAET BOJHOBOJHBIN PEXKUM?

49. Ucxons u3 kakux coodbpaxenuii Beiouparot 3nauenue [111 n0 va moBepxHoctn BB?

50. [anite onpenenenue ontuueckoro BC.

51. Kak knaccupunupytorcs BC?

52. Ilepeuncnure BUIbI U31y4YaTeIbHBIX TOTEPh. [IpuBEeInTE MPUMEPBHL.

53. B yem cyTh MeTosa (a30BBIX CKOPOCTEH?

54. Yro Ttakoe uncnoBas aneprypa BC?

55. Pacckaxkure 0 Buaax norionaTeabHbIX NOTEPb.

56. Ilepeuncnute OCHOBHBIE BUbI IOTEPH HA PACCESIHUE.

57. B 4em 3akimrodaeTcs CyTh TEOPUU CBSI3aHHBIX BOJIH?

58. Uto Takoe coHanpaBlieHHAas U pa3HOHAIpaBJiIeHHAas CBSA3b BOJIH?

59. Ilepeuncnaute OCHOBHBIE MNPUOIMKEHHS WU JAOIMYIIEHUS, CHEIaHHbIE NPU ONHUCAHUU
uccaeayemoro dddexra cBs3u.

60. O0bscHUTE (HPU3NIECKUI CMBICI KO3 PHUIIMEHTA CBA3H.

61. Uto Takoe AMHA CBSI3U U KaKOBO €€ BIMSHUE Ha OOMEH dHeprueil MeXIy CBS3aHHBIMU
BOJIHamMu?

62. Uto Takoe NpocTpaHCTBEHHAs YyacToTa?

63. Uto Takoe ¢azoBas, aMILTUTyAHAS ¥ YaCTOTHASI MOAYJISAIIAN?

64. HazoBute ocHoBHbIEe KomMnoHeHTHI BOJIC.

65. [lepeuncnure HanboJee 3HaYMMBIe onTHdeckue napameTpsl BC.

66. Kak mapkupytrorcs BC?

67. KakuMu THIsI KOHHEKTOPOB Bam n3BecTHBI?

68. B uem pa3HuIla MeXIy CTHIKOBKOW OJTHOMOJIOBBIX U MHOTOMOI0BBIX BC?

69. KakoBbl OCHOBHBIE HICTOYHUKH MMOTPEIIHOCTH B JAHHOM 3aJaHuu?

70. KakoBo Ha3HaueHHE aTTeHI0ATOpA?

71. Yto Takoe yucioBas aneprypa’?

72. Tlpennoxure CUTyallud, B KOTOPBIX BapuaHT cThIkOBKM BC Tuma SM-SM naumboiee
onTUMaJeH. ApryMEHTUPYITE OTBET.

73. B 4em pa3HuIa MEXKy HEMTPEPHIBHON U UMIYJILCHON MOAYJIALIMSAMH CUTHaIa?

74. Pacckaxkure o Tpex Bunax aucnepcuu B BC.

75. JlaiiTe onpeneneHns yAeIbHOW XpOMAaTHYECKON JUCTIEPCHUM.

76. Uto Takoe HyJneBas nucnepcus?

77. KakoBbl IPUYMHBI BOSHUKHOBEHMSI IIIyM B CUTHaJIe?

78. OT 4ero 3aBUCHUT 3aTyXaHUE B MOJICITUPYEMOM JTUHUM?



79. ns 9ero HeoOXOUM pacyeT UTyMOBOM COCTABISIONICH HANPSHKEHUS ?

80. [Touemy B omHOMOA0BBIX BC M0o0Bast mucrepcus OTCYyTCTBYeT?

81. YUem onpenensercs HalU4uue TEIIOBBIX IymMoB B BC?

Kpamkue memoouueckue ykazanus

KoHTponpHOE MeponmpHsTHE TPOBOIUTCS B DIJCKTPOHHOM WMIM yCTHOM Qopme Ha 7-8
Henensix ydyeOHoro cemectpa. Tect coctout u3 30 TecTtoBhIX 3amaHuil. Ha BbImojHeHue
cobecenoBanusi oTBoguTcs 2-10 MUHYT Ha omHOoro oOydaromierocs. Bo BpeMsi mpoBeneHHS
KOHTPOJILHOTO MEPONPUATHS MCIIOJIb30BaHUE JIUTEPATYPhl U JPYTruX MUH(OPMAIMOHHBIX PECYPCOB
JIOITYCKAeTCs TOIBKO 10 IPEIBAPUTEILHOMY COIVIACOBAHUIO C MPENOIABATEIIEM.

IlIxana oyenku

Ornenka Bamasr Ormnucanue

5 7-10 CTyIeHT NIEMOHCTPUPYET 3HAHHSI HA UTOTOBOM YPOBHE: CBOOOIHO OTIEPHPYET MPUOOPETCHHBIME 3H
AHMSIMHU, IPUMEHSIET UX B CUTYAIHUIX HOBBILICHHOH CIIOXHOCTH.
CTyJeHT NIEMOHCTPUPYET 3HAHUS HA CPETHEM YPOBHE: OCBOMJI OCHOBHBIC TTOJIOKECHHUS, HO JIOIYCKAr0

4 4-6 TCsI HE3HAYHUTEINIbHBIE OIIHOKH, HETOYHOCTH, 3aTPYAHEHUS [IPH AaHAITUTHYECKHUX ONEPALHSIX, TIEPEHOC
€ 3HaHUil Ha HOBbBIC, HECTAHAAPTHbIC CUTYALIUH.
CTyIeHT IEMOHCTPUPYET 3HAHUS M HABBIKK Ha 0A30BOM YPOBHE: B X0JI¢ KOHTPOJIBHBIX MEPOIPHSITH

3 2.5 1 TOIYCKAIOTCS 3HAYUTENbHBIC OINOKHU, HPOSBISICTCSI OTCYTCTBHE OTACIBHBIX 3HAHUMN, HCIIBITHIBAIO
TCsI 3HAYUTEIbHBIC 3aTPyJHEHHUS IIPU OTNIEPUPOBAHKH 3HAHUSIMU M TIPH HX [IEPEHOCE HAa HOBBIC CHTYa
UM,

’ | CTyzeHT IeMOHCTPUPYET 3HAHUS HA yPOBHE HM)KE 06A30BOTO: MPOSIBISIETCS HEIOCTATOYHOCT 3HAHU
i.
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