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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 Konx n Pe3ynbTaThl 00yUeHNs 110 AUCIUIUINHE
Hazeanue OIIOII BO, ot (opmyamposia
(opmymrpoBKa HHJHUKaTOpa Kon
COKpAIIeHHOE
KOMIIETCHIINH AOCTINCHUA | pesyyy, ®DopMyIHpOBKa pe3yibTaTa
KOMIIETCHIINH
Tara
11.03.02 IIKB-3 : INIKB-3.2x : P1 3HaHWe | OCHOBHBIX (PH3NIECKHX
«MadoxoMmyHnuKanuoHasle | Crocobex OcymecTBiser ABJICHUAX U
TEXHOJIOTHH M CHCTEMBI OCYIIECTBISITh | pa3BUTHE U 3aKOHOMEPHOCTSIX,
CBSI3U» pasBuTHE U MOIEPHH3ALHIO JeXKAIKMX B OCHOBE
(b-UK) MOJICPHU3AIMIO | ceTei pacrpocTpaHeHus
TPaHCIOPTHBIX | mepenaunt ONTUYECKOT0 U3ITyYCHHs
CeTel M ceTel | IaHHBIX ¢ P11 YMeHHe | aHaIM3HPOBATh
nepenagn LEITBI0 HnoTpeOHOCTH
JIAHHBIX YITyIICHUS IOJIb30BaTENeH U
Ka4ecTBa [UIAHUPOBATh
JOCTYITHOCTH MEPONPHSATHS 110
YCIIYyT CBSI3U ONTHUMHU3ALUH
(yHKIMOHATBHOM
CTPYKTYpPbI ONTHYECKUX
ceTei mepesiayn JaHHbIX
P/l HaBeik | moctpoeHwust Gpusnko-
MaTeMaTHYECKUX MOZIENeH
TIPOIIECCOB, CBSI3aHHBIX C
pacIpocTpaHeHHEM CBETa
B pasiIMYHBIX CpeIax

2 MecTo nucuMiuiaibl (MoayJisi) B crpykrype OITIOII

JucuuruinHa "TeXHOJIOTHH BOJIOKOHHOW M MHTETPAbHONW ONTHUKU" OTHOCUTCS K YacCTH
y4eOHOro 1maHa, GopMupyeMol ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH.

3. O0beM TUCHMILUTHHBI (MOYJIA)

O6beM JUCHMIUIMHBL (MOXIYNA) B 3a4ETHBIX €IMHHUIIAX C YKa3aHHEM KOJMYECTBA
aKaJeMHYeCKHX 4YacoB, BBIJEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) 1 Ha CAMOCTOSITENIbHYIO PaboTy, NpUBEeH B TabnuLe 2.



Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTIITTHBI

Tpyno- .
CemecTp | oyrocts OO0beM KOHTaKTHO# paboThI (Yac)
dopma y (020) B dopma
Hassanue OIIOI1 BO o0yye- acte Y AynuropHas HeayJm- CPC | arrec-
rst VII Kypc TOpHast At
(390, 3.E.) Bcero
0300) nek. | mpak. | mab. | ITA | KCP
11.03.02
VnpokoMmyHHKaIMONHbIC | gy | gy 7 3 25 8 16 0 1 0 83 3
TEXHOJIOTUH M CHCTEMBI
CBSI3H

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIfA)

4.1 Crpykrypa gucuuniauasl (monyJas) xisg OPO

TemaTHuueckuil TIaH, OTpaXKaroIUK coAepkKaHUe AUCLUILUIMHBI (IEPEUEHb PAa3ACIoOB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAM Yy4YeOHBIX 3aHATUH C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymiero Koutpods aias OPO

Konx pe- Koin-Bo 4acoB, 0TBeeHHOE HaA
dopma
Ne HazBanue Tembl 3yJbTaTa
Jlex IIpakr JIa6 CPC TEKYLIEr0 KOHTPOJIS
00y4YeHus
1 Pacnpocrpanerme P/l 4 8 0 43 TEKYLIHH TeCT
3JIEKTPOMATrHUTHBIX BOJIH
dopmupoBaHue
2 | u300pakeHnsI ONTHIECKIMHU PHII);:[PI'HI’ 4 8 0 40 TEKyLIUH TeCT
CHCTEMaMH
Htoro no Taéanue 8 16 0 83

4.2 CoaeprxaHue pa3iesioB U TeM IMCHUILVIMHBI (Moayas) A ODO

Tema 1 Pacnpocmpanenue 31ekmpomazHumHnsbix 60JH.

Copepxanne Tembl: Ilonstue o ¢usznyeckom mosne. [lons moTeHHHManbHBIE U BHXPEBBIC.
DIEeKTPOCTaTUYECKOE U MAarHUTHOE I0JI€. DJIEKTPOMAarHuTHOE IoJie. YpaBHEHUsI MakcBemia u ux
cMbicl. Pemenue ypaBHeHMM MakcBeiia [Jii M30TPOMHBIX CPENl: YPaBHEHUE IUIOCKOM BOJIHBI,
IpeJCTaBICHUE YpaBHEHUsI BOJIHBI B KOMIUIEKCHOM (hopme. BoiaHOBOE 4KCIO M BOJHOBOM BEKTOD,
CKOPOCTB DJIEKTPOMAarHUTHBIX BOJH B BaKyyMe U B cpelie, KOA(QUIMESHT MPETOMIICHHS, BOTHOBOM
¢bpout, nyun. Cdepuueckue BONHBI W ypaBHeHHE Uil HUX. OObeMHas MIIOTHOCTh HSHEPTUU
AIEKTPUYECKOTO0 M MarHUTHOTro nojieil. Bekrop IloitHTHHra (¢ BBIBOAOM). IHTEHCUBHOCTH CBETA.
[IpaBmiio Hax0XJI€HUST UHTEHCUBHOCTH ISl BOJIH, 3a/laHHBIX B KOMIUIEKCHOU (opme. CyIIHOCTb
sbdekra Jlomnepa. BeiBoa dopmynbl anst caBura 4actoTel. CTOsiUME 3NEKTPOMATrHUTHBIE BOJHBI
KaK peuieHue ypaBHeHUN Makcsesuia. ['pannynsie ycnosus. Gusndeckas IpUYMHA BOSHUKHOBEHMS
CTOSTYMX 3JEKTPOMArHUTHBIX BOJIH. CTOs4YME BOJHBI KaK PE3YJbTaT CIOKEHHsI BCTPEUHBIX BOJIH.
HaGer ¢asbl 3ekTpoMarHuTHON BOJHBI IpU OoTpakeHUU. JIuHeiiHas (Tuiockasi), JUIMITHYECKas U
KpyroBass  noispuszauus.  HenonspusoBanHblii  cBer.  OTpakeHME U HIpEJIOMIICHUE
AJIEKTPOMATrHUTHBIX BOJH Ha TIpaHuie pasnena cpeld. Da3oBble COOTHOUIEHUS MJI SIBJICHUU
OTpakeHMsl U IpesiomyieHus. BeiBoa 3akonHa CHemnuyca. [lonspuzanus 31€KTpOMarHUTHBIX BOJIH
npu oTpakeHuu. Yron bprocrepa, BeiBoA dopmynsl ans ymia bprocrepa. IlomHoe BHyTpeHHee
oTpaxkeHue. BwiBong (opmynsl Anis yria TOJHOTO BHYTPEHHEro oTpakeHus. BeiBon dopmyn
@penens g K0d(PPUIMEHTOB OTPaKEHUST M TPOXOKICHHUS BOJHBI IO aAMIUTUTYAE W IO
MHTEHCHUBHOCTHU. SIBJICHHSI MIOJHOTO BHYTPEHHETO OTPAXKEHMS U MOJISIPU3ALUU IIPU OTPAKEHUH Kak
caeacrsue cootHoueHut @penensd. [IoHATHE HEMOHOXPOMATUYECKOW BOJIHBL. BOIHOBBIE ITAKETHI.
I'pynnoBast u ¢azoBas ckopocTu. BbIBOA BENWYMHBI TPYNIIOBOM CKOPOCTH AJIs Cilydas IBYX
YaCTOTHBIX KOMIIOHEHT. fIBieHue aucnepcu. [IpencraBieHue BOTHOBOTO MakeTa Yepe3 MHTErpal



®ypbe. CBsi3b MEXKAY MHUPUHON YACTOTHOTO CIIEKTPa MAKETa U €ro MPOTSHKEHHOCThIO BO BPEMEHHU.
HopmanbHass w aHomanbpHas aucriepcuu. PacmpocTpaneHune wu3dydeHUs B BemiecTBe. BoiHa
noJisipu3anuu. BeIBOJ 3aBUCUMOCTH TMOKa3aTelNs MPEIOMIICHUS OT ONTHYECKOH MIOTHOCTH CPEIbI.
Monekynspaas pedpakuus. BrIBoj 3aBHCHMOCTH TIOKa3aTeNsl MPEIOMIICHUS OT YacTOTHI CBETA.
Pacnpoctpanenue cBeta B YCJIOBUSAX HOPMaJbHOM W AHOMAJIBHOW JOHCHEPCUU. YpaBHEHUE
slikOHaNa ¥ ypaBHeHue Jiyda. [IpuHiun ['amunesrona nmns sydeBoil 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 uzoopadceHusi ONMU4ECKUMU CUCTEMAMU.

Copnepxanue Ttembl: IIpenmomiienne cBera TOHKMMM JMH3aMH. Pacder (¢okycHOro
paccTOsiHUA JUISl JIMH3BI C 3a/laHHBIM U paauycaMu KpUBH3HBI. OTpakeHue cBeTa chepuyecKUMU
3epkasiaMu. Pacder (oKycHOro paccrostHMA Ui 3€pKajlia C 33JaHHBIM PAagUyCOM KpPUBHU3HBL
dopmupoBaHue  U300paxeHHH  onTUdeckuMH  cuctemMamu.  OCHOBHbIE  COOTHOLICHHS
napakcuajlbHOM onTuku. KapanHanbHble TOUKH U OTpe3Ku. OCHOBHBIE COOTHOIIEHUS JUIsl CUCTEMBI
nuH3. PeasibHble Tyun B JIMH30BBIX ONTHYECKUX cUcTeMax. Buapl abeppanuii. MoHOXpoMaTHUecKue
abeppanuu. Chepudeckas adepparnys, koMa. ACTUTMAaTH3M M KpUBU3HA U300paKEHUS, TUCTOPCHSI.
XpomaTtuueckas abeppanusi. .

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TEXHOJIOTUH: JIEKLINS, IPAKTUYECKUE 3aHATHUS.

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

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

5.1 Meroauueckne peKOMeHIAUMH OOyYAIUMCH MO0 HU3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

B xoxe u3yuyeHuss auCUUIUIMHBI «T€XHOJOTMM BOJIOKOHHOW WM HMHTETPATIBHOM ONTHKH)
CTyACHTBI MOTYT TOCEHIaTh AayAUTOPHBIC 3aHATUS  (JICKIMH, TPAKTHUYECKHE 3aHATHS,
KoHCynbTaluu). OcoO0eHHOCTh U3YUYEHUS AUCHUTUINHBI « TeXHOIOTHH BOJOKOHHON M MHTETPABLHOM
ONITHKM» COCTOWT B TOM, YTO BCE 3aHSATHUS MPOBOMATCS B ayIUTOPUSAX W jaboparopusx MHcTUTyTa
aBTOMATHUKK M TPOLIECCOB YympamieHusa J[lampHeBOCTOUHOrO otaeneHusi Poccuiickoil akageMuun
HayK.

Ocoboe MeCcTO B OBJIAAE€HHH 4YAaCTbIO TEM [JAaHHON MJUCIHHUILUIMHBI MOKET OTBOIUTHLCS
CaMOCTOSITENILHOM paboTe, MPH STOM BO BpPEeMsI ayTUTOPHBIX 3aHATHI MOTYT ObITh PACCMOTPEHBI U
npopaboTaHbl HaubOJIee BaXKHBIC M TPYAHBIC BOMPOCHI MO TOW WM MHOW TeMe AWCIHILIUHBI, a
BTOPOCTETICHHBIE M 00Jiee JIETKME BOMPOCHI, a TAaK)KE BOIMPOCHI, CTICU(PUIHBIC sl HAPaBICHUS
MOJITOTOBKH, MOTYT OBITh U3YYEHBI CTYACHTAMU CAMOCTOSITENILHO.

B cootBeTcTBMM ¢ yue€OHBIM TIJJAHOM HaIpaBJCHUS TOJTOTOBKH IIPOIIECC HU3YUYCHUS
JUCIHUIUIMHBL  MOXET NpeAycMaTpuBaTh MPOBEACHUE JICKIUH, MPAKTUYECKUX 3aHATH,
KOHCYJBTAIlMi, a TakKe CaMOCTOSTENbHYI0 padoTy cTymeHToB. OO0s3aTenbHBIM —SBIISCTCS
MPOBEACHUE TPAKTUYECKUX 3aHATUH B CHEIUATU3UPOBAHHBIX KOMITBIOTEPHBIX ayIUTOPHUSIX,
OCHAIICHHBIX MOAKIIOYEHHBIMU K LIEHTPAJIbHOMY CEpBEPY TEPMHUHAJIAMU WM MEPCOHATbHBIMHU
KOMITbIOTEPaMHU.

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHHSI [JIsi JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU



3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YJAFOIIIUMCS U3 YUCIIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIKOB (TI0 3asBJICHUIO0 00YUaIOIIErocs) MPeoCTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX UHIWBUIYaATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- JUISL JIUI] ¢ HapYUICHUSIMH 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gpopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTall1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTAllUU U JP.

- JJI JIUL ¢ HApYIIEHUsIMU CllyXa: B Ie4aTHOM (Gopme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUNKA; HHANBUAYAJIbHBIE 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTEIBHOTO almnapara: B nedatHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; NHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl MPOBEAEeHHS TEKYLIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ tpeboBanusiMu PI'OC BO pns arrecranum  oOydaromuxcs Ha
COOTBETCTBUE HUX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEeMbIM pe3ylbraraM oOOy4eHUs I10
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKM 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIlue ATarbl (OPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUIIHHBI (MOTYJIs)

0.1 Ocnoenaa numepamypa

0.2 /ononnumenvnasa numepamypa

0.3 Pecypcot ungopmayuonno-menekommynukayuonnou cemu ""Humepnem'’,
6KNI0YAA npogheccuonanvHvle 0a3zpl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBIE
cucmemul (npu HeoOXO0UMOCHU):

OTCyTCTBYIOT

8 MarepuasbHO-TeXHHYECKOEe o0ecredyeHue JAUCHMIUIMHBI (MOAYJs) W TepevYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHi, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIKOYAs NepevyeHb MPOrPpaMMHOro odecreyeHust
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

11.03.02 «npokomMm [IKB-3.2x : OcyuiecTBisieT pa3BUTHE U MOAECPHU
3aIMI0 CeTeH Iepeiauy JaHHBIX C LIENbIO yIydlle

HUA Ka4€CTBA U JOCTYITHOCTH YCJIYT CBA3U

IIKB-3 : CriocobeH oCcyIIecTBIATh
YHHUKAIMOHHBIC TEXHO | pa3BUTHE U MOJCPHHU3AIMIO TPAHCIT
JIOTHH ¥ CUCTEMBI CBS3 | OPTHBIX ceTel M ceTeil mepeaayuu na
w» HHBIX
(b-UK)

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

Komnerennusi [IKB-3 «Crioco6eH ocymecTBISITh pa3BUTHE U MOJICPHU3AITHIO
TPAHCIIOPTHBIX CETEH U ceTel nepeaadyn JaHHbBIX)

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-3.2k : OcyuiecTBisieT pa3
BUTHUE 1 MOACPHU3ANUIO ceTer P 3n OCHOBHBIX cpmnqecxnx SIBJICHU

AX U 3aKOHOMEPHOCTAX, JICHKAII]

epesiatu JAHHBIX C UEMBIO YIYY | 7 |
IICHHUS Ka4ecTBa U JOCTYITHOCT 1 Je | X B OCHOBE PaCIpOCTPAHCHHs HOCTSIX, JIKAIUX B OCHOBE pac
U yCIIYT CBSI3U 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
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOYHBIX aTTECTAlMH MPHU IMOMOIMU KOJUYCCTBEHHOH OICHKH,
BBIp@KCHHOW B Oamax. MakcumanbHash cymMma OaJioB MO AMCHHMIUIMHE (MOmynmio) paBHa 100
Oammam.

OLeHOYHOE CPECTBO
Buj yuebHoO# nesTenbHOCTH Teer g::geceﬂ%a Eep;zggifK Pedpepar Viroro
Jlexuun 10 5 10 25
[IpakTuueckue 3aHATUSA 25 25
CamocTosiTenbHas padoTa 10 10
[IpomexyTouHas aTTecTanus 10 5 25 40
Utoro 20 10 50 20 100

Cymma GansioB, HaOpaHHBIX CTYJEHTOM IO BCEM BHUaM yUeOHOM NeATeNTbHOCTH B PaMKax
JTUCLIUATUTMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOIUIICH.

Cymma 6amioB | Ouenka 110 mpoMexy

M XapaKkTeprcTHKa KadecTBa C(HOPMUPOBAHHOCTH KOMITCTCHITUH
TOYHOM aTTeCTaluU

10 JUCIHUITIIIMHE




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
BBITIOJTHEHHOTO 33/IaHUs YYUThIBaeTcs: [JTyOMHa U MONHOTa pacKpbiTus 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
74
75
76
77
78
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 MepomnpusiTHe MPOBOAUTCS B DJICKTPOHHON WM ycTHOM ¢opme Ha §-9

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
OrneHka Bamner Ornucanue

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

5 7-10

CTyJeHT IeMOHCTPHUPYET 3HAHUS Ha CPEHEM YPOBHE: OCBOMII OCHOBHBIC MOJIOKEHHSI, HO JIOITYCKAI0
4 4-6 TCS1 He3HAUUTENbHBIE OIINOKH, HETOYHOCTH, 3aTPYAHEHUS IIPH aHATUTUYECKUX OIEpPaIUAX, IEPEHOC
€ 3HaHUil Ha HOBBIE, HECTAHAAPTHbIC CUTYaLUH.

CTyzeHT IeMOHCTPUPYET 3HAHUS U HAaBBIKK Ha 0a30BOM ypOBHE: B X0/I€ KOHTPOJIBHBIX MEPONIPUSITU
I 10ITyCKAIOTCsl 3HAUNTEIIbHbIC OLTMOKH, IPOSIBIISIETCS. OTCYTCTBHE OTAEIBbHBIX 3HAHHUM, UCIIBITHIBAIO

3 2-5
TCA 3HAYUTECJIbHBIC 3aTPYAHCHUS IPU ONICPUPOBAHNU 3HAHUAMUA U IIPU UX NEPCHOCE HA HOBBIC CUTYya
.

2 1 CTyZ[eHT JACMOHCTPUPYET 3HAHUA HAa YPOBHE HHUKE 6a30Boro: TNPOSABJIACTCA HEAOCTATOYHOCTH 3HAHU

u.

5.4 Ilpumepsl 3a1aHUH JIS1 BBIIOJTHEHUS MPAKTHYECKUX padoT

Tema 1. M3MepeHHe OCHOBHBIX MAapaMETPOB PETPAHCIATOPA, HNOBTOPHUTENS, ONTHUYECKOIO
YCHIIUTESL.

Tema 2. U3MepeHne napameTpoB CBETOBOJIOB.

Tema 3. I3mepenue napaMeTpoB ONTHYECKUX KaOemei.

Tema 4. U3mepenue napametpoB moxayieit BOJIC.

Kpamxue memoouueckue ykazanus

[Tocie BBIMOMHEHHUS KaXI0W MPAKTUUECKOH pabOThI CTYEHT JO0JDKEH MPEACTaBUTh OTUYET O
€€ BBIIIOJHEHHUH, a TAKXKe, M0 yKa3aHUSAM HIpPEernojaBaTessi, BbIIOJHUTh JONOJIHUTENIbHbIE 3a1aHUSL
10 TeME MPAKTUYECKON paboTHI.

OueHuBaHMe BBINOJHEHHUS MPaKTH4Yeckoii padoTbl: bazoBas ouenka - 10 6amios. Eciu
IPU BBIMOJIHEHUHM MPAKTUYECKUX IEHCTBUH CTYIEHT AOMYCTHJ OLIMOKY, KOTOpas HE IMO3BOJSET
IIPAaBWJIBHO W3MEPUTHh IapaMeTpbl LENU U IMOCTPOUTH COOTBETCTBYIOIIYI XapaKTEPUCTHKY, TO
CTY/IEHTY Ha4MCIsieTCs] — MUHYC 5 0aiioB (Hampumep, CTyACHT MepenyTal MOpsA0K U3MEpEHus, He
BJaJIe€T TEOPETUYECKHM MAaTepHalioM, HE M3Y4YHMJI PYKOBOJCTBA IO SKCIUTyaTallMd M IacropTra
MU3MEPUTENBHBIX IPUOOPOB H T. 1).

Ecnu cTyneHT BBINOJIHMI MPaKTUYECKUE ACHCTBUS B CTPOrOM COOTBETCTBHM C METOJUKOM
BBITOJIHEHUSI TIPAKTHUECKOM paboThl (COOTBETCTBHE MO COJIEPKAHMIO ONepalfii, COOTBETCTBUE 10
MOCJIEZI0BATEIBHOCTH OIEpaltii), TO eMy BbICTaBIIsIETCs 5 0aioB.

3a KaxIyro OIMMOKY OT 5 OaJIJIOB OTHUMAETCS: 1o 2 0ajia - 3a OmMOKy B IOJIHOTE paboueit
ornepauuy; o 1 6amty - 3a omMOKy B mocieaoBaTeNbHOCTH onepanu. OdopmieHue oTyéra He 1Mo
npaswiaM, npuHATeiM CTO BBI'Y - munyc 1 6an.

Llxana oyenuxu

Ne Bamisr Omnmucanne

CTyzeHT JeMOHCTPUPYET YMEHHUS HA UTOTOBOM YPOBHE: YMEET CBOOO/HO BBIMOIHSATE IPAKTHICCKH
5 43-50 € 3a71aHus, IIPelyCMOTPEHHbIE IPOrPaMMOH, CBOOOTHO ONEpUPYET IIPHOOPETEHHBIMH YMEHUSMY, 1T
PHUMEHSIET MX B CUTYaLUsIX TIOBBIIICHHOH CII0KHOCTH.

CTyZ[eHT JACMOHCTPUPYET YMEHMS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIEC YMEHMS, HO IOITYCKAIOTCs
4 31-42 HE3HAYUTCIIbHBIC OHII/IGKI/I, HETOYHOCTH, 3aTPYAHCHUA [IPHU aHAJIUTUYICCKUX OIIEpalUsiX, IICPEHOCE Y
MEHHUH Ha HOBBIC, HECTAHAAPTHBIC CUTYallAN.

CTy}IeHT JACMOHCTPHUPYET YMCHHS U HABbIKK Ha 0a30BOM YPOBHE: B XOJI€ KOHTPOJIBHBIX MEPONPUATH
74 JOITYCKarOTCA 3HAYUTCIIbHBIC OIIII/I6KI/I, HOPOABJIACTCA OTCYTCTBUEC OTACIBbHBIX yMeHHﬁ, HaBBbIKOB I10

3 19-30 o
JUCLUIIMHAPHOW KOMIIETCHIIMH, HCIIBITHIBAIOTCS 3HAYUTENIBbHBIE 3aTPYAHEHHS IPU OLIEPUPOBAHUU
YMEHUSMH U IIPU UX NIEPEHOCE HA HOBBIC CUTYAlLlUH.

> 13218 CTyzeHT JeMOHCTPUPYeT YMEHUS U HaBBIKH Ha YPOBHE HIDKE 0A30BOTO: MIPOSBIAETCS HEJOCTATOUHO|

CTh yMeHI/II\/'I M HAaBBIKOB.

1 0-12 CTyHeHTOM TMIPOSABIIACTCA NOJIHOC WJIN NPAKTUYECKU ITOJIHOC OTCYTCTBUC yMCHI/Iﬁ 1 HAaBBIKOB.
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