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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMUPOBAHUE CIICAYIOMINX KOMITETSHIINH:

OIIK-1 CrnocoOeH NpUMEHSTh E€CTECTBEHHOHAy4YHbIC M OOIIEHH)KEHEPHBIC 3HAHMSI,
METO/Ibl MATEMaTUYECKOIO aHAIN3a U MOJECJIMPOBAHUSI B MHKEHEPHOHU AESITEIbHOCTH, CBA3aHHON
C TPOCKTUPOBAHHEM U KOHCTPYMPOBAaHHEM, TEXHOJOTUSIMU IIPOU3BOACTBA ONTOTEXHHKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MPHOOPOB U KOMILJICKCOB.

OIIK-3 CnocoOeH mNpOBOAUTH SKCIEPUMEHTAIBHBIC HCCICAOBAaHUS WM HW3MEPCHUS,
o0pabaTbIBaTh W TPEACTABIATH IOJTYYEHHBIC JAQHHBIE C YYETOM CHEIU(PHUKH ONTUYECKUX
W3MEpPEHU.

I[IK-1 Cnocoben k (OpMUPOBAHHIO TEXHHUYECKUX TpeOOBaHMH W 3aJaHUl Ha
IMPOEKTUPOBAHUE U KOHCTPYHPOBAHUE ONTUYECKUX M  ONTUKOAIEKTPOHHBIX IMPUOOPOB,
KOMILUIEKCOB U UX COCTaBHBIX YacTeil.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK 1.1 YMmeeT npuMeHsITh 3HaHUS MaTEMaTUKH B MPOGECCHOHATBHON JEATEIbHOCTH
IIPU MOJIEIIUPOBAHUU U IPOEKTUPOBAHUU

HNOIIK 1.2 VYmeer npumeHATh OOUICMH)KEHEPHbIE 3HAaHUA B MPOGECCHOHATBHOU
JeSTEIIbHOCTH

NOIIK 1.3 YmeeT npuMeHSITh 3HAHUS €CTECTBEHHBIX HAYK B MH)KEHEPHOH MPaKTUKE

NOIIK 3.1 BeiOupaeT M HUCHOJB3YET COOTBETCTBYIOIIME PECYPCHI, COBPEMEHHbBIE
METOJIMKH U 000pYyIOBAaHUE JJISl IPOBEACHHS SKCIIEPUMEHTAIIbHBIX UCCIICIOBAHUI U U3MEPEHHIA

HOIIK 3.2 ObpabaTbiBaeT U MPEACTABISET MOJYYEHHBIE SKCIIEPUMEHTAIBHBIC TaHHBIC
JUTSI TIOJTY4€HUS 0O0OCHOBAHHBIX BBHIBOJIOB

NIIK 1.1 Ananusupyer u ompenensieT TpeOOBaHUSA K IapaMeTpam, MPEeAbsABISIEMbIE K
pa3pabaTeiBaeMOi ONTOTEXHUKE, ONTUYECKUM M ONTUKOAIEKTPOHHBIM MPUOOpaM U KOMILJIEKCaM
C Y4ETOM U3BECTHBIX HKCIEPUMEHTAIbHBIX U TEOPETUUECKUX PE3YIbTATOB

UIIK 1.2 Omnpenenser, KOPPEeKTUPYET U OOOCHOBHIBAET TEXHUYECKOE 3aJaHHE B YacTH
IIPOEKTHO-KOHCTPYKTOPCKUX ~XApPAaKTEPUCTUK OJIOKOB U Yy3JIOB ONTHYECKMX M ONTHUKO-
3JIEKTPOHHBIX TPUOOPOB

2. OueHo4YHbIe MaTepUaJIbl TEKYLIEro KOHTPOJISI U KPUTEPUH OLleHUBAHUS

Texymuii KOHTpOJIb MO IUCLUUIUIMHE IPOBOAMUTCA IIYyTEM KOHTPOJS IIOCEHIAEMOCTH,
TECTOB MO JIEKIMOHHOMY MaTepualy, BBINOJIHEHUS] JOMAIIHMX 3aJlaHUN. BBIIOJIHEHUS
nabopaTOpHbIX paboT, MOArOTOBKa OTYETOB MO JaOOpaTOpHBIM paboTamM U (UKcUpyeTcs B
(dbopMe KOHTPOJIbHOM TOUKM HE MEHEE OJTHOTO pa3a B CEMECTP.

DONEeMEHTBI TEKYIETO KOHTPOJIA:

— BBINOJIHEHNE JOMAITHUX 33JJaHU;

— KOHTpOJIbHAs paboTa;

— TECThI

— OTY€THI 10 Ja0OpaTOPHBIM paboTam

NOIIK 1.1. [ns goManiHux 3aJaHud 3aJaud MOAOUPAIOTCS TakK, YTOObI HMX PEIICHUE
noTpedoBajJ0 OT CTyAEHTa CBOOOJHOIO BIAJE€HUS TEPMHHOJIOTHMEH, OCHOBHBIMU TOHSITHUSIMHU
TEOPHUH UICAIIBHON ONITHYECKOW CHCTEMBI.

Ilpumepvl 3a0ay 01 mexKyweco KOHMPONSL U NPOMENCYMOYHOU ammecmayuu no
oucyuniume.

1. Onpenenute paanyc KPUBU3HBI BBITYKJIOTO C(HEpPUUYECKOrO 3epKajia, €ClU IpH
pacCTOSTHUU MEXIy u300paxkeHneM u Goxycom 2 cM yBenuueHue pasao —0,1.
2. CuMmmeTpuyHasi JIBOSIKOBBINYKJIAs TOHKas JMH3a (cTekino n=1,5) c paamycom

KPUBH3HBI MpeIoMIIsionnx chepudeckux nosepxHocrei 20 cM morpyxena B Boay (nl=1,33).
Ha HexoTopoM paccTosiHMM OT LIEHTpa JIMH3BI, B IUIOCKOCTH NEPHEHIUKYISIPHOM ONTHYECKON
OCH JIMH3bI, pacroyiokeH mnpeaMer. OnpenenuTbh IOJI0KEHUE IpeaMeTa U U300paKeHHs,
OTHOCHUTEIIBHO LIEHTpA JIMH3bI, €CJIM ONEpeYHOe yBeanueHue pasHo 0,8.



3. Onpenenure ONTUYECKYIO CHUJIY PAaCCEUBAIOLIEH JMH3bI, €CIM NPU PACCTOSHUU
MeXy n3o0paxeHueM u 3agauM pokycom 30 cM monepednoe ypenudenue pasHo -0,63.

4, Ha cronbe BbIcOTOI 4 M BHCHUT JiamIia, cuiia cBeta kKotopoit 40 ku. Omnpenenure,
KAaKOM CBETOBOM MOTOK Majaer Ha AucK paauycom 0,4 M, pacnojiO)KEHHBIM Ha 3emiie Ha
paccTOSHUU 2 M OT OCHOBAHHsI CTOJI0A.

5. [Iydok ecTecTBEHHOro CBeTa MaJaeT Ha CUCTEMY U3 [OJsIpU3aTopa U
aHaM3aTOpa, YCTAaHOBJICHHBIX TAaKUM 00pa3oM, YTO MHTEHCHBHOCTH CBETA, NMPOLIEIIIETO Yepe3
CHUCTEMY, MaKCHUMalbHa. MexXny MNOoNsIpU3alUOHHBIMU JJIEMEHTAMU IIOCTaBUJIU HHUKOJIb,
IUIOCKOCTh IPOIYCKaHHWsl KOTOporo oOpa3yer yroa 45° ¢ IUIOCKOCTBIO MPOIMYCKaHUS
nossipuzatopa. Omnpenenure BO CKOJIBKO pa3 YMEHbBIINWJIACh WHTEHCUBHOCTbh M3JIyYEHHUs, €CIU
KO3 PHUIMEHT MPONyCKaHUs MOIAPU3AMOHHBIX 1eMeHTOB 0,8.

6. [1mockonossapru30BaHHbIA CBET C JUIMHOM BOJHBI B Bakyyme 400 HM majgaer mo
HOpMaJIM Ha KBapLEBYIO IUIACTUHKY TOJILIMHOW He Oosiee 1,8 MM, BBIpE3aHHYIO NapajuIeIbHO
ontuyeckoil ocu. Onpenenure MaKCUMaIbHYIO TOJIIMHY TUIACTUHKH, YTOOBI OHa paboTana Kak
YEeTBEPTHBOJIHOBASI, €CIM IIOKA3aTeNM TPEJIOMICHHUS OOBIKHOBEHHOIO M HEOOBIKHOBEHHOTO
Jy4eil, COOTBETCTBEHHO, paBHbI 1,568 u 1,558.

7. IIpu ocBenienuu 3epkan @peHenss MOHOXPOMATHYECKUM CBETOM C JJIMHOW BOJIHBI
354 HM Ha dKpaHe, YJAJICHHOM OT TOYKHM TepecedeHus 3epkan Ha 2,4 M, Habmogaercs
UHTEepPEpEHIIMOHHAs KapTHHA ¢ MUpPUHON 1osockl 0,8 MM. OmnpenenuTe pacCTOSIHUE OT TOYKH
MepECeUeHMs 3epKall 40 TOUEYHOTO UCTOUYHUKA, €CIIA YTOJI MEXy 3epKanaMu 7,4 Mpas.

8. B ombite FOHra nBa Tou€UHBIX OTBEPCTUSIMU OCBELIAIOTCS MOHOXPOMATHYECKUM
U3JIly4eHHeM C 1anHoM BosHbl 680 HM. Ha skpaHe, yanéHHOM OT OTBEPCTUH Ha PACCTOSHUE SM.,
dopmupyercsi uHTephepeHMonHas KapTuHa. OmnpeaennTe paccTOSHUE MEXIY OTBEPCTUSMH,
€CJIM pacCTOSIHUE OT LIEHTPA SKPaHa JI0 IBAALIATOIO MUHUMYMA COCTAaBIISIET 75 MM.

9. [TnockoBeImyKIast TUH3a (MOKa3aTesb MpesoMieHus 1,6) BBIMYKIONH CTOPOHOU
npuwkara K CTEK/ISHHOM IUIacTUHKE. PaccrosHMe MexAy NepBbIM U BTOPBIM CBETJIBIMU
konbllaMu HbroToHa, HabOmogaeMbiMU B OTpak€HHOM cBeTe, paBHO 0,5 mMMm. Omnpenenure
ONTUYECKYIO CHIIY JIMH3bI, €CJIM OCBELEHHUE MMPOU3BOJUTHCS 110 HOPMAJIU MOHOXPOMATHYECKUM
CBETOM C JJIMHOM BOJHBI 550 HM

10. MoHoxpoMaTH4eCKOe H3Iy4YeHHE C ATUHOW BOJHBI 457,9 HM oOCBemaer Mo
HOpManu auadparMy ¢ ABYMsI Y3KHUMH ILIEISIMHM, OTCTOSIIMMH Jpyr oT Apyra Ha 0.9 mm. Ha
9KpaHe, PacHoJOXKEeHHOM 3a auadparmMoi, oOpasyeTcs cucTeMa MHTEpP(PEpPEeHLHOHHBIX MOJIOC.
Ecnu mepekpeITh OAHY U3 ImeNed CTEKISHHOW IJIAaCTUHKOW TommuHou 105 wMKwM,
uHTepepeHIMOHHas KapTuHa cMecTuTes Ha 0,2 mMm. Onpenenure paccTosHue OT auadparmbl
110 SKpaHa.

11.  Onpenenurte, Ha Kakoe pacCcTOSIHUE HEOOXOJIUMO CMECTUTh 3€pKajo B OMBITE C
uHTepdepomerpom MaiikenbcoHa i cMelleHUs] nHTep(epeHIIMOHHOM KapTHHBI Ha 350 nosnoc,
€CJIA JUIMHA BOJIHBI U3JIy4E€HHUs COCTABISAET 532 HM

12. Omnpepenurte miomags NsAToN 30HEI OpeHens I MIOCKOTO BOJIHOBOTO (POHTA,
€CIIM TOYKa HaOJIIOJCHUS HAXOJUTCAd Ha paccTOssHMM 1 M OT (poHTa BOJHBI. JlJTMHA BOJHBI
u3nyaerus 500 Hm.

13. Ha mens mmpunoit 0,05 MM mazaeT HOpMaJbHO MOHOXPOMAaTHYECKHH CBET C
JUIMHON BosHBI 570 HM. Ompenenute yroyi Mexay NepBOHAYadbHBIM HAlpaBICHHEM IydykKa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(PAKIIHOHHYIO TIOJOCY

14.  Ha crexisHHyI0 npu3My ¢ npeioMistonmM yrioM 20° magaer napajielbHbII
IIy4OK MOHOXPOMATHYECKOTO0  M3IydeHHMss C JuimHOM BoaHbl 0,365 Mxwm. Ilokazarens
MPEJIOMIIEHUS CTEKJa I 3TOM JIMHBI BOJHBI 1,536. Ilociie Toro kak JIMHY BOJIHBI U3JIYYEHUS
yBenmuumin 10 0,590 MkM, yrois1 OTKIOHEHHU Jyda npusMoi ymensimics Ha 0,38°. Onpenenure
MOoKa3aTeNb MPEJIOMIICHUS CTEKIa JIsl BTOPOU JJIMHBI BOJIHBI

15. MoHoxpomaTtuyeckoe M3Iy4YeHHE MaJaeT M0 HOPMaIM Ha IJIOCKONapaljiebHYIo
miaacTUHKY ToimmHou 3 cm. IlpeneOperas oTpakeHHEM CBETa, OmpeaenuTe KodQuimeHT



MOTJIONICHNS] CTEKJIa, ©CIM WHTEHCHUBHOCTh W3NMy4eHUs yMmeHbmmmiaack B 0,9 pa3 mpu
MIPOXOXKIACHUU Yepe3 ATy MJIACTUHKY.

[IpakTUyeckne 3aHATHsS MPOBOAATCS B MHTEPAKTUBHOM (hopMme, MPH 3TOM MOOLIPSETCS
cuctemMa copeBHOBaHus. llepBblii, pemuBIIMK 3adady, H3JIaraer ee JUisli BCEW TIPYIMIbL
CyIeCTBEeHHBIM 3JIEMEHTOM O00pa30BaTEeNbHBIX TEXHOJIOTUH SBISETCS HE TOJBKO YMEHHE
CTyJIEHTa HAWTH pelleHHe MOCTaBICHHON 3aJauyd, HO W JIOHECTH €ro /0 BCed ayAuTOpPHUU.
YMeHue oTBeyaTh Ha BOMNPOCHI COKYPCHUKOB M IIPETOAABATENS Pa3BUBACT HABBIKH, KOTOPHIC
OyayT BocTpeOOBaHbI B IajbHEllIel npodhecCuoHaIbHOM NesTEIbHOCTH.

[lepeyeHb TeM TPAKTUYECKUX 3aHATHH Ui NPOBEPKU YPOBHS CHOPMHPOBAHHOCTU
HOIIK 1.2, UOIIK 1.3, UTIK 1.1, UTIK 1.2.

1. OCHOBHBIE 3aKOHBI T'€OMETPUYECKOM OINTUKH (OTpaXEHHWE WM MPEIOMJICHUE Ha
rpaHuULIe pa3zena)

Cdepuueckue 3epkaia

ToHkHe TUH3BI

doromerpus

DNEeKTPOMarHUTHHIE BOJHBI

[Tonsipusanus ceera

OnTuueckast aHU30TPOIHUS

SIBieHus Ha rpaHulLe pasjiena AByX AUAIEKTPUKOB ((popmynsl Openenst)
HNuTtepdepenius cBera (METOI JISJICHUS BOJTHOBOTO ()POHTA)

0.  Hurepdepenuus cBera (METOJ ACICHUS aMILTUTY/)

1.  JIudpakuus cBeta HAa KPYTJIOM OTBEPCTUH

12.  JIudpaxnus cBeTa Ha IIEIH

13.  Jdudpaxuus Ha MEPUOIUIECKUX CTPYKTYpax

14. TeruoBoe n3nydyeHue

15.  B3aumopelicTBHE ONTUYECKOTO U3ITYUCHHUS C BEIIECTBOM

KonrtposneHas pabdora (MOIIK 1.1, MOIIK 1.2, HUOIIK 1.3) coxgepxur 2-3
TEOpEeTUYECKNX Bompoca W 2 3amaun u3 pasHeix TeM PIIJ[. OOcyxneHue pe3yiabTaToB
KOHTPOJILHOHM pabOTHI MPOUCXOIUT HA CEMUHApaX U BO BPEMsi KOHCYJIbTAIIHIA.

NOIIK 3.1, UOIIK 3.2. Texymas arrectanus 1o j1a00paTOPHBIM paboTaM BKJIIOYAET
YCTHBIA ONPOC 00YYarOIIErocsi, BHIIOJHEHNE UM BCeX JIAOOPAaTOPHBIX PadOT W IMPEICTAaBICHHUE
10 HUM NMUCbMEHHBIX 0T4ETOB. OTUeT 10 1abopaTopHO paboTe JOIHKEH COJepKAaTh PYKOIUCHOE
WIA TIeYaTHOE W3JI0KEHUE IIeTH paboThl, OCHOBHBIX JTallOB W TPUEMOB €€ JIOCTHKCHHS,
MOJYYEHHBIX TEOPETUYECKUX M 3KCIIEPHUMEHTAIBHBIX PE3yJIbTaTOB, OLIEHKY MX JOCTOBEPHOCTH,
aHaJIU3 PE3yJIbTATOB U BBHIBOJIBI

Koumponvnvie sonpocnwi:

1. Yro uzyuaer onrtuka?
2. 3aKOHBI TEOMETPUUYECKOMN ONITHKH.
3. MaremaTtnueckasi MOZETb 3aKOHOB OTPAXXCHHUS U MPEITOMIICHHUS.
4. SIlBneHuWe MOJTHOTO BHYTPEHHETO OTPAKEHUSI.
5. JIMH3BI M UX XapaKTEPUCTHKH.
6
7
8
9

RRoOoo~N k0N

Kak noctpouts n3o6pakeHne 0ceBoil 1 BHEOCEBOM TOUEK MpeaMeTa TOHKON JIMH30?
VYpaBuenus Makcsemnia.
BonnoBoe ypaBHeHUe.
IInockue BONHBL.
10. Ceprueckue BOIHBI.
11. Yro Ha3biBaeTcs BOITHOBBIM PpoHTOM? DPa30Boii MOBEPXHOCTHIO?
12. ®a3oBasi CKOPOCTH BOJIHBI.
13. [TorepeyHOCTh IIEKTPOMArHUTHBIX BOJH.
14. Bekrop IloiinTHHTA.
15. UHTEeHCUBHOCTD 3J€KTPOMArHUTHOMN BOJIHBI.
16. JlaBiieHue cBeTa.



17. KBa3uMOHOXpOMAaTHYECKHE BOJIHBI U X MOJIEIIH.

18. UTo mpoMCXOOUT CO CBETOBBIM HMIIYJIbCOM IPH €ro paclpoCTpaHeHHH B
Jucrieprupyromiei cpene?

19. Kak onpezensieTcs rpyInoBasi CKOpOCTh BOJTHOBOIO Makera’?

20. [osicauTh (husnyeckuii cMpica Gpopmya DPpeHens NpH PacHpOCTPAHEHUH BOJIHBI Yepes
IpaHUIly pa3fena ABYyX MPO3payHbIX CPEl.

21. SIBnenue "MOTEpH MOIYBOIHBI" IPU OTPAKEHUH OT ONITHYECKU OoJiee TIIOTHON CPebl.

22. 3axoH bprocrepa u ero pu3HUECKuil CMBICI.

23. SIBrieHue MOTHOTO BHYTPEHHETO OTPAXKECHHUS.

24. B yem 3akirovaeTcs siBJeHUE HHTEephepeHIun?

25. Kakuie BOJIHBI Ha3bIBAIOT KOT€PEHTHBIMU?

26. Uto Takoe IIMHA KOTEPEHTHOCTU U BPEMsI KOTEPEHTHOCTH?

27. B 4eM 3aKI04aeTcsi METOJ ISJICHHUS BOJTHOBOTO ()poHTA?

28. Uto Takoe onTuveckasi pa3HOCTh xoja?

29. Kaxk cBsi3aHbBI ONITUYECKAs! PA3HOCTh XO/a U Pa3HOCTh (a3 JBYX BOJIH?

30. Uemy pomkHa ObITh paBHa ONTHYECKAsk Pa3HOCTh X0J1a, YTOOBI IB€ KOT€PEHTHBIE BOJIHBI
IIPH B3aUMOJICHCTBUY YCUITHBAIINA/OCIIA0JISLTN APYT Apyra?

31. Yro Takoe mupuHa UHTEpPEepeHIInOHHON Moa0ckl? OT 4ero oHa 3aBUCUT?

32. B 1uem 3aKIr09aeTcsi METOI ICTICHHS aMILTUTY/T?

33. Ilpu kakux yclIOBUSX HAOIIONAIOTCSA MOJOCHI PAaBHOW TONIIMHBI, @ MPU KAKUX IMOJIOCHI
PaBHOTO HAaKJIOHA?

34. KakoBo HazHaueHue naTeppepomerpa’?

35. B 1em 3akirovaeTcst IpUHIIMIT AeHCTBHS HHTEpepomerpa Panes / Maiikenscona?

36. B kakom mpubope peanusyercs MHOroiydeBas uHrepdepenuus’? B dyem ero
MPUHIUMITAATILHOE OTINYHE OT BBIIICTIEPEUUCIICHHBIX HHTEphepomeTpoB Pases u Maiikenbcona?

37.B dyem coctout uaes UHTEP(HEPOMETPHUUECKOrO Crocoda OIpenereHus] PacCTOSHUS
MEXy TOYCYHBIMU HCTOYHUKAMHU B onbITe KOHTa?

38. Uem oTnnuaroTcs MHTEp(EPEHIIMOHHBIE KAapTHUHBI, MOJYUYEHHBIE MPH OCBEIICHUH JBYX
TOUYEYHBIX OTBEPCTUI KPACHBIM U 3€JIEHBIM CBETOM?

39. Kak u3MeHHUTCS MIMpHUHA HHTEPPEPEHIMOHHBIX TOJOC C YBEIUYEHHEM PACCTOSHUS
MEXTy IBYMSI TOYCUHBIMU OTBEPCTHSIMH?

40. B ueMm cOCTOUT METO JIeICHUs aMIUTUTY IPU HHTephEpeHIINH Ha KIHE?

41. MoxHO 7 ONpPEACIINTh TPEIOMIISIIOIIMM  yroJ KJIMHA 10  [apaMmeTpam
uHTEp(EepEHIIMOHHOM KapTUHBI?
42. Yem OTJIMYAIOTCS UHTEpPEPEHIINOHHBIC KapTHHBI, MOJTyYCHHBIC Ha

IUIOCKOTIApAJUIEIbHOM MIACTUHKE B OTPAXKEHHOM U MPOXO/IAIIEM cBeTe?

43. Kak 110 cMenieHnio nHTepepeHIIMOHHBIX TI0JI0C B HHTEephepoMeTpe Penest onpenennts
nokasaresb IpeoMIIeHUs?

44. JlaiiTe onpeaencHue sIBICHNI0 TUPPaKIUU JIEKTPOMAarHUTHBIX BOJIH.

45. Chopmynupyiite npuHuun I roiirenca-dpenens.

46. Kax npumernTts MeToa 30H OpeHens K aHanu3y pacrpeesieHius] HHTEHCHBHOCTH CBETa
Ha 3KpaHe?

47. Kak BIHSET pacCTOSIHHE MEXIy HCTOYHHKOM CBE€Ta W KPYIJIBIM OTBEPCTHEM Ha
pacripesielieHie HHTEHCUBHOCTHU Ha dKpaHe?

48. Ot Yero 3aBUCHT paauyc MepBoii 30H6I OpeHens?

49. Onuimure NPUHLIHUI ASHCTBHS 30HHOMN IJIACTUHKU.

50. O0BsacHUTE pacrpe/ielieHue HHTEHCHBHOCTH CBETa Ha SKpaHe Npu AU(paKIiy Ha MIEIH.

51. Kak BiusieT paccTosHHME MeXJy HMCTOYHHMKOM CBETa M IIENBbI0O Ha paclpenesieHue
WHTEHCUBHOCTH Ha 3KpaHe?

52. Kak Bnuser KOJMYECTBO OJMHAKOBBIX XAOTHMYHO pACHOJOXKEHHBIX IIeNed B
HETPO3pavHOM dKpaHe Ha paclpe/ie]IeHne HHTEHCUBHOCTH B TU(DPaKIIMOHHON KapTHHE ?

53. YcioBue MakcuMyMa 1 MUHUMYMa JTUGPAKIUN HA MIETH.



54. Yro nmpencrapnsier co00i qudpakiuoHHas perméTKa?

55. B yem cocroutr orianuve AUGPAKIUMOHHBIX KapTHH, MOJIYYEHHBIX IMpPU OCBEIICHUU
TU(GPAKITUOHHON PEeMIETKH MOHOXPOMATHIECKUM M O€JIBIM CBETOM?

56. Yem ompeaensercs pa3pemaroias CriocCOOHOCTh TU(PpaKIIMOHHONW PEIIETKN?

57.3a cuéT 4Yero MPOUCXOIUT pPAa3j0KEHHUE CBETA B CIEKTP IMPU IPOXOXKJICHUU Yepe3
CTEKJISTHHYIO MIPU3MY?

58. Uro Takoe HOpMaJIbHAs M aHOMaJIbHAs AUCTIEpCHUs?

59. B ueM 3akiouaroTcs sIBJICHHS TOTJIOMICHUS / paccesiHus / ocnabieHus cpera?

60. Chopmynupyiite 3akoHa byrepa u nosicHUTE ero GU3NUECKUIl CMBICI.

61. OO0BsiCHUTE SABJICHUE JBOMHOTO JIYYCTIPEIOMIICHHS CBETA.

62. Uto Takoe ecTeCTBEHHAs ONTHYECKAas aKTUBHOCTh BelecTBa?

63. Kakum 00pa3oM MOXHO €O37aTh HCKYCCTBEHHYIO aHHU30TPOMHIO ONTHYECKHUX CBONCTB
MaTepuanoB?

64.3a cuér Yero NPOMCXOIUT BpAIlEHUE IUIOCKOCTU MOJSAPU3AUUU DIEKTPOMArHUTHON
BOJIHBI IPY PACIIPOCTPAHEHUH B cpejie?

65. Ot yero 3aBUCHUT YroJj BpaleHUs MIOCKOCTH MOJIApU3auu?

66. Kakue siBneHuss B cpeie HAOMIOJAIOTCS TPU PACIPOCTPAHCHHHM MOIIHOTO JIa3€PHOTO
U3IIy4eHUs?

3. OueHOYHbIE MATEPHAJIBI HTOTOBOT0 KOHTPOJIsI (MIPOMEKYTOYHONH ATTECTAllMU) U
KPUTEPUH OLleHMBAHUS

[IpomexyTrouHass arrecranus IO JUCHUIUIMHE TPOBOJUTCS 10 TEOPETUICCKOMY
maTtepuany. K sk3aMeHy AOMYCKalOTCS TOJNBKO CTYIEHTHI, YCHEIIHO Hpoueouiue meKyujue
ammecmayuy no NPAKMUYecKUM 3aHAMUAM U 1AO0PAMOPHBIM PAOOMAM.

DK3aMEHAI[MOHHBIM OWJIET COCTOMT M3 JIBYX BOIPOCOB IO JBYM TE€MaM JIUCIUILIMHBI.
Bormpocel B sx3amenanmonHom Owmitere mposepsitor MOIIK 1.1, MOIIK-1.2, MOIIK 1.3, UIIK
1.1, UIIK 1.2. OTBeTHI Ha BOMPOCHI IAIOTCS B Pa3BEPHYTOM BHIE.

IIpumep sK3amMeHAYUOHHBIX OUIEMO8.

Dk3aMeHaMoOHHbIH Ouer Ne 1

1. OrmpezesieHne  3JICKTPOMArHUTHOTO TOJIsl.  YpaBHeHMss MakcBemia © - UX
bu3nueckuil CMbICII.
2. Henuneitno-ontuyeckue siBieHus: mnpupoaa (¢usuka) seineHuil. Hapenénuas

MOJISIPU30BAaHHOCTH CPE/IBI.
DOK3aMeHaIMOHHBINA Oner Ne 2

1. BonHoBoe ypaBHEHHME U €ro pelieHHe JUisi MPO3pavyHOro JAUAJIEKTPHUKA.
ITokazarens npenomiieHus. I[1nockue BOHBI.
2. HckyccTBeHHas: aHM30TPONUSL ONTHUYECKHX CBOMCTB CpeAbl, MHAYLUPOBAHHas

anekTpudeckuM nosiem: apdext Keppa.
DK3aMeHaIMOHHbIHN Ouner Ne 3
1. Heonnopoanas Bonna. Chepuueckast BoHa. Da3oBasi CKOPOCTh.
2. Hudpakuus OpayHrodepa Ha KpyriioMm OTBEPCTUH.
DKk3aMeHaIMoHHbIN Omner Ne 4

1. Mopenu kBa3zMMOHOXpoMaThueckoro noss. BonmHosoit nmaker. MHterpan dypee.
AHaATMTUYECKHUI CUTHAJ.

2. ®otoadp¢ext. Kpacnas rpanuna ¢porosddexra.

DKk3aMeHaIMOHHbIN Omner Ne 5

1. I'pynmnoBast cKOpoCTh KBa3UMOHOXPOMATUYECKOTO TTOJISL.

2 Hudpakius ceeta (onpenenenue). Pacdér MHTEHCUBHOCTH AU(PpParupoBaHHOTO

cBETa Ha OCHOBe mpuHLuUNA [rolireHca-dpenens. 30Hpl PpeHens.

DKk3aMeHaIMOHHbIN Ouner Ne 6

1. ITonepedHOCTh 3IEKTPOMATHUTHBIX BOJIH B OJHOPOJHOM H3O0TPOIHOU Cpexe.
3aKOH COXpaHEHMsI SHEPTUU 3JIEKTPOMATHUTHOTO MOJIS.

2. 3oHHas IacTuHkKa. Paguyc nepsoit 30061 OpeHenst.



DK3aMeHalMOHHbIN Omiier Ne 7

1. Bexkrop [lolinTrHTa. THTEHCUBHOCTD 3JIEKTPOMArHUTHOTO TOJIS

2. 3aKoHbI reoMeTpudeckoi onTuku. [loHsATHE CBETOBOIO JTyya.

Dk3aMeHaIMoHHbIH Omner Ne 8

1. JIunssl. [TocTpoenue n300pakeHUs] B TOHKOH JIMH3E.

2. MHorosnyueBas nHTep(epeHIus Ha MII0CKONapaliebHOM MIIaCTHHKE.

DK3aMeHaIMOHHBIN Omter Ne 9

1. [Tonspuzanus KBa3UMOHOXPOMATHYECKOr0 H3inydeHus. [Ipubopsl s aHanmza
NOJIIPU3ALIUY.

2. DHepreTuyeckue 1 CBETOBbIC BeIMUUHbl. DYyHKIMS BUTHOCTH (1715 TJ1a3a)

Ok3ameHanMoHHbIN Ouer Ne 10

1. Bekrop-napamerp CTokca CBETOBOro Iiydka M e€ro cBoicrBa. (CTeneHb
HOJIIPU3aLIUY.

2. Onpenenenue sipneHus uarepdepenunu BoiH. Konbua HetoToHa.

DOk3aMeHaMoHHbIN Onner Ne 11

1. DNEeKTPOMarHUTHBIE BOJIHBI B JAMAJICKTPUKE C MOrJomeHueM. KoMruiekcHbIi
[0Ka3aTeNb MPEJIOMIICHUS.

2. HuTepdepeHius AByX MOHOXPOMATHYECKUX BOJIH (TEOPHS).

DKk3aMeHalMoHHbINA Omner Ne 12

1. Omeir  KOnra.  Cxema  momydeHuss  MHTePPEPEHLUUOHHOW  KapTHUHBIL.
XapakTepuCcTUKU HHTEP(PEPEHIIMOHHON KapTHUHBI.

2. SBnenue "morepu MONYBONHBI" IPU OTPAXKEHUU HJIEKTPOMATHUTHON BOJIHBI OT

ONTHYECKHU 00JIee TIIIOTHOMN CPEeIbI.
Ok3aMeHaMoHHbIHA Omiter Ne 13

1. OTtpakeHue U NpeIoMIICHUE CBETAa Ha IPAHULIE pa3jiena ABYX MPO3PAYHBIX CpE.
3akoH bprocrepa.

2. Hudpakuus OpayHrodepa Ha IPIMOYTOIBHOM OTBEPCTHH U OECKOHEYHOH IIIEIH.

Ok3aMeHaMoOHHbIH Ouier Ne 14

1. Hudpakunonnas monens Kupxroda (uarerpan Kupxroda m ero Qusmueckas
UHTEpIpeTanus).

2. Hucniepcust cBera.

Dk3aMeHalMoHHbIN Onner Ne 15

1. Hudpaxnuonnas pemérka. Onpenenenue. [IpuHnun nefcTBus.

2. [TpuGopsl AJ11 M3MEPEHUs: CTENEHU MOJSPU3ALUKN DJIEKTPOMArHUTHOW BOJIHBI.
[Tomsipumerp.

Ok3aMeHalMoHHbIN Onner Ne 16

1. WnTepdepenius. [1oaockl paBHOM TONIIMHBI M paBHOT'O HAKJIOHA

2. EcTecTBeHHOE BpallleHUE MIIOCKOCTH MOJISPU3AIUU CBETOBOTO MMydka. CaxapomeTpusi.
OK3aMeHannoOHHbIN Orter No 17

1. Qopmynsl  PpeHens i OTPAKEHHOM W NPEIOMIIEHHOW BOIH. BrusHue
MOJISIPU3AIIMH BOJHBI Ha KO (DUITMEHT OTpasKeHHsI BOJIHBI B 3aBUCUMOCTH OT yTJIa MaICHUsI.

2. Bausiaue nudpaxiuy Ha pa3zpenaronyo cnocoOHOCTh TeIECKoIa.

Dk3aMeHaIMOHHbIN Omner Ne 18

1. SIBieHUE MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

2. WznyyartenpHass M HCIyCKarelbHass CHOCOOHOCTHM Ten. 3akoHbl Kwupxroda.
Onpenenenue abCOMOTHO YEPHOTO Tea
Dk3aMeHalMoHHbIN Omner Ne 19

1. Bnusinue pasmepoB OTBepCcTHii HAa BUAHOCTH MHTEP(PEPEHIIMOHHON KAapTHUHBHI B
omnbeiTe FOHra
2. HckyccTBeHHass aHU30TPOIMS ONTHYECKUX CBOMCTB CpEIbl, MHAYLHUPOBAHHAs

anekTpudeckuM nosiem: ekt [Tokkennca.



DKk3aMeHaMoHHbIN Owier Ne 20

1. Onrtuueckasi aHU30TpoIus (onpeneneHue). SIBieHne TBOMHOTO TydenpeIoMIICHUS
B OJIHOOCHBIX KPUCTAJIIAX.
2. KorepentHsie BosHBI (ompezeneHue). BpemeHHas W MPOCTPaHCTBEHHAs

KorepeHTHOCTh. CITocOOBI OMyYeHHUSI KOTEPEHTHBIX ITyYKOB OT HCTOYHHKA €CTECTBEHHOTO CBETa
DK3aMeHarMoHHbIN Omiter Ne 21

1. 3akoHBl W3IIydeHHUs aOcoNOTHO uepHoro Ttena: 3akoH Credana—bonbimana;
3aKOH cMerieHus Buna.

2. Wutepdepentus Ha kiune. [1osockl paBHON TONIIUHBI.

Dk3aMeHaIMOHHbIHN Ouner Ne 22

1. HenuneiHO-oNTHYECKUE SIBICHUS: ONTHYECKOE JETCKTUPOBAaHUE, TCHEpaIvs
ONTUYECKUX TAPMOHUK, TapaMeTpUUecKas TeHepalus 3JIeKTPOMAarHUTHBIX BOJIH.

2. Hudpakuus OpayHrodepa Ha CUCTEME OTBEPCTHIA.

Dk3aMeHaIMoHHbIH Omner Ne 23

1. HenuneitHo-onTndyeckue sBICHHS: CaMO(DOKYCHUPOBKA CBETa, BBIHYXJICHHOE

paccesiHHME€ CBeTa, MCUYE3HOBEHUE KpacHOW rpanulbl (otodddexra, 3aTeMHEHHE Cpeabl,
IIPOCBETJIIEHUE CPEJIbI.
2. OcHOBHBIE 3aKOHBI TE€OMETPHUUECKON ONTUKH.

VYposenb chopmupoannocta MOIIK 3.1, MOIIK 3.2 oueHuBaercs B mpoIEcce 3allUThI
OTYETOB TO JIA0OPaTOpHBIM paboTam, Kak (OPMBI TEKYIIETO KOHTPOJISA. YCIIEIIHas 3alluTa
OTYETOB IO JIaOpaTOpPHBIM PabOTaM SBISETCS OCHOBAaHUEM JJisl JOMycKa O0y4aromerocs K
IIPOMEKYTOYHOM aTTECTAalMU 110 JaHHOW JUCLUIUIMHE.

Ilepeuenv mem nabopamopheix pabom

O06paboTka 3KCIIepUMEHTATbHBIX JAHHBIX

HccenoBanre CBONCTB CHEPUUECKOTO 3epKalia

Onpenenenue GOKYCHOTO PaCCTOSHUS TOHKOW JTMH3bI

W3yueHne 3aBUCUMOCTH OCBEIIECHHOCTH OOBEKTa OT PACCTOSIHUS 10 HCTOYHHKA CBETA
Jucniepcust ONTUYECKUX BOJIH

Omnpenenenne CTENIEHN MOJIIPU3AINN U3ITyUIEHUS ITOIYIIPOBOAHUKOBOTO Ja3epa
HccnenoBaHue siBJIEHUS BPALIEHUS IUIOCKOCTH MOJISPU3ALMH BOJIHBI

Omnpeznenenne Noka3aTenst MPEIOMIICHHUs CTEKITHHON TIPU3MBI

OmneiT FOHra

Omnpenenenne XapakTePUCTUK JIMH3BI IPU HAOI0IeHnH KoJell HproToHa

N3mepenue nuamerpa TOUYEUHOTO OTBEPCTHS HAa OCHOBE TU(PAKIIMOHHBIX U3MEPEHUH
Omnpenenenre MUPHHBI TS HA OCHOBE JU(PPAKIINOHHBIX H3MEPEHHUI

Omnpenenenue nepuoja TUGpPakIIMOHHOMN peleTKH

HccnenoBanne 3aBUCUMOCTH SHEPTETHYECKONH CBETUMOCTH a0COJIOTHO YEPHOTO Teja
(AYT) ot Temneparypsl

15. OcnabneHne UHTEHCUBHOCTH JIa3€PHOT0 U3TYyUYEHHS BOJHO-MOJIOYHON IMYIIbCUEN

CoNoOA~WNE

O N
rPODNEO

Kpurepun onenuBanus: 1a60paTopHbIi IPAKTUKYM CUUTAETCS MPONUCHHBIM, €CITH 110
BCEM paboTaM 00yJarOIIUMCS JaHbl OTBETHI HA KOHTPOJIBHBIE BOMPOCHI, BHITIOJIHEHBI BCE
MPaKTUYECKHE 3aaHusl, TIOAITOTOBJICHBI OTYETHI O BHITIOJIHCHHH.

Pesynbrarhl  3K3amMeHa ~ ONpPENENSIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOpOILIO»,
«YIOBJICTBOPUTETLHO», «HE YJOBIETBOPHUTEIBbHO». B cOOTBeTCTBUHM C (OpMHUPYEMBIMU
komneteHmusiMu OITK-1, OIIK-3, T1IK-1 u pesynsratamu ocBoenust mucruruimael MOIIK 1.1,
NOIIK-1.2, MOIIK 1.3, HUOIIK 3.1, MOIIK 3.2, UTIK 1.1, UTIK-1.2 pa3paboTaHbl KpUTEpUn
OIICHOK.



Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

Komnerenuus HNnpukatop
KOMIIETEHIM U He
VY nosnerBopu-
YAOBIETBO- Xopouio OT1nu4HO
TENbHO
pUTETBHO

OIIK-1 HOIIK 1.1 Orpannuennsie | OOmue, He Cdhopmuposan- CchopmupoBan-
Crocoben YMeeT npuMeHITh | Win CTPYKTypHUpOBa | HbIE, HO HbIE CUCTEMATH-
MPUMEHSTD 3HAHMS (hparMeHTapHBIC | HHBIC 3HAHUSA coleprkalie 3UpOBaHHbIE
€CTECTBCHHOHAYY | MaTeMaTHKU B 3HAHUA 3aKOHOB | 3aKOHOB OTJeNbHbIC 3HAHUS] OCHOBHBIX
Hble W OOIIEHH- | MpodeccHoHanbH | ONTHKH, cilabo OIITHUKH; B poOeITbl 3HaHUSL | 3aKOHOB ONTHKHY;
JKEHEPHBIE oif esTeabHOCTH | c(OPMUPOBAH- LIEJIOM YCIIEIIHO | OCHOBHBIX c(OopMHUpOBaHHEIE
3HAHUS, METOABI | IPH MOJEIHUPO- HBI€ HAaBBIKU U MIpUMEHSIeMbIe 3aKOHOB ONTUKHU; | HAaBBIKU U
MaTEeMaTHYECKOTO | BaHUU U YMEHHUS IIpU HaBBIKU U YCIIEIIHO YMEHUS; X
aHanmu3a U | IPOEKTUPOBAHUH | BBINOJIHECHUU YMEHHUs MIpUMEHsIeMbIe ycCIemHas
Mozenuposanus B | MOIIK 1.2 71a00PaTOPHBIX JEMOHCTPHUpPYE- | HABBIKM M YMEHHS | aKTyaJIM3allns
HMHXEHEPHOU YMmeer pabot u MBbIE TIPU NIPOSIBIIIEMbIE TIpH BBIIIOJIHEHUHU
JIeSITENbHOCTH, MIPUMEHSTh pelIeHnH 3a]a4 | BBIIOJIHEHUU TIPH BHITIOJIHEHUH | JTaGOpaTOPHBIX
CBsI3aHHOH € Tpo- | oOmenHxeHep- 10 ONTHKE. n1ab0paTOPHBIX nab0paTOPHBIX pabot u
E€KTHUPOBAHUEM U | Hble 3HaHMS B pabot u paboT U penieHN: | MPaKTHIECKUX
KOHCTPYHpOBa- po¢eCCHOHANb- peuieHuu MPaKTUYECKUX 3a/1aHui 1o
HHCM, HOH MPaKTUICCKUX 3aJa4 I10 OIITHKC. JUCHUITIIINHC.
TEXHOJIOTUSIMU JIESITEIIBHOCTH 3a/1a4 1o 3Haer JeranbHo 3HaeT
MIPOU3BOJCTBA HOIIK 1.3 ONTHKE. (dbyHIaMeHTaIb- (dbyHIaMeHTaIb-
ONTOTEXHHUKH, YMeer npuMeHsTh Her uérkoct B | Hble pusnueckue | Hble pusnyeckue
OIITHYCCKHUX U | 3HAaHUA 3HAHUAX 3aKOHBI, 3aKOHBI,
OIITUKO- CCTCCTBCHHBIX (byHI[aMeHTaIII)H OIIMChIBAOIINEC OIIMCBhIBAKOIINC
3JIEKTPOHHBIX HayK B BIX 3aKOHOB U ONTUYECKUE ONTUYECKUE
mprOOpoB U | HHXEHEepHOU SIBJICHUH B SIBJICHUSA, HO HE SIBJIICHUS,
KOMILIEKCOB. MIpaKTHUKE. ONTHUKE U YBEPEHHO UX YBEPEHHO UX

ONMCHIBAIOIINX | opMymupyeT u (dhopmynmpyeTr u

ux OOBSICHSCT. 00OBsCHSCT

MaTemaThyec-

KUX MoJelel

Komnerenuns HWnankarop Kputepuu oueHnBanus pe3yabTaToB 00y4eHUst
KOMIIeTeHIUH

He ynosnerso-
pHUTENBHO

YV nosnerBopu-
TEJIbHO

Xopouio

OTIN4YHO




OIIK-3
Crocoben
MPOBOUTH
IKCIIEPUMEH-
TaJlbHbIC
UCCIIC/IOBaHUS
HU3MEpEHUs,
00pabaThIBaTh U
MPEJICTABIISTh
MOJTyYCHHbIE
JAHHBIC C YIETOM
cnenudukn
ONTHYECKUX

U3MEPEHUH.

HOIIK 3.1
Bribupaet u
HCTIONB3YyeT
COOTBETCTBY-
OIIHE PECYPCHI,
COBpPEMCHHEIC
METOJIUKH U
00opyoBaHUE
JUTS TIPOBEICHHS
IKCIICPUMCH-
TaTbHBIX
HCCIIEOBAaHUH U
HU3MEpPEHUI
HOIIK 3.2
OobpabaTrIBaeT u
TIPECTaBISET
IOy ICHHBIC
SKCIIEPUMEH-
TaJbHBIC JaHHBIC
JUTSL TIOJTY4CHUS
000CHOBaHHBIX
BBIBO/JIOB.

®parmeHTapHoe
BIIaJIEHHE
cocobamu
00paboTku u
MPEeICTaBICHUS
JTaHHBIX
9KCIEPUMEHTA
BHBIX
HCCJICIOBAaHUM.
®parmeHTapHOE
yMEHHE
OLICHUBATh
HMOTPEHIHOCTH
HU3MEpPEHUH U
JIOCTOBEPHOCTB
MOJy4EHHBIX
pe3yIbTaTOB.
®parmeHTapHOE
3HaHUe LEeNU U
3a1a4n
9KCIEPUMEH-
TaJIbHOI'O
HCCIICI0BaHMUS.

Crocoben
00pabaTeIBaTh
TAHHBIC
SKCIEPUMEHTAI
BHBIX
HUCCIIEI0BaHUN
110 ONTHKE, HO
He Bcerjna
HCTIONIb3YET
MareMaThiec-
KM anmapar.
He Bcerna
yMeeT
OIICHUBATh
MTOTPEITHOCTH
HU3MEpPEHUN U
JIOCTOBEPHOCTH
MTOJTyYeHHBIX
pe3ynbTaToB,

Y 3aTPyIHAETCS
UCTIONb30BaTh
MaTemMaTHyec-
KWl annapar
Her uérkocrtu B
3HAHUAX ICTH H
3amaun
HU3MEpPEHUN U
METOJIOB
CTaTUCTHYCCKON
00paboTKH
pe3ynbpTaToB
SKCIIEPUMEHTA.

BreeiBaeT
HEKOTOpPBIC
3aTpyAHEHUS B
HCII0JIb30BaHUH
MaTeMaTHYECKUX
METOIOB
00paboTKU U
MpeACTaBICHUS
JIaHHBIX
SKCIIEPUMEHTAJIb-
HBIX
HCCIIeIOBaHUM.
VYMeeT olieHUBaTh
MTOTPEITHOCTH
HU3MEpPEHUN U
JIOCTOBEPHOCTH
MTOJTyYeHHBIX
pe3yIIbTaTOB,

HO B psize
ciyJaeB
3aTpyIHACTCS
HCIIOJIb30BaTh
MaTeMaTH4YeCKUH
ammapar

3HaeT Lenu U
3aa4n
SKCICPUMCHTAIBH
BIX U3MEPEHU,
HO HE Bcerja
YBEPEHHO
BBIIIOJIHACT
CTAaTUCTUYECKYIO
00paboTky
pe3ynbpTaToB
SKCIIEPUMEHTA..

YBepeHHo
HCTIOJIb3YET
CTaTUCTUYECKUE
METO/IbI
00paboTKu 1
MIPEACTaBICHUS
JTaHHBIX
SKCTIEPUMEHTAIIBH
BIX MCCIICIOBAHUN
10 OTTHKE.
YMeer olieHUBATh
MOTPENIHOCTH
HU3MEPEHUH,
JIOCTOBEPHOCTh
TIOJIy4E€HHBIX
PE3YJIBTATOB C
HCTIOJIB30BaHUEM
KOMIIBIOTEpA U
COBPEMEHHOTO
MATEMAaTUYCCKOI'O
obecreyeHus.
JletanbHO 3HAET
LU U 3a]]a4u
SKCIIEPUMEHTA U
HMEET YETKOE
MIPEACTABICHUE O
METOJIax
CTaTUCTUYECKOU
00paboTkn
pe3ynbpTaToB
SKCIIEPUMEHTA...




IIK-1 Croco6en | HIIK 1.1 ®parmenTapubl | Henonnsle Cdopmuponan- Cdopmuposan-
K hopMupoBanuio | AHAIMZHPYET H € 3HaHHA O 3HAHMSA HBIE, HO HBIE U
TeXHUYECKUX ompenemnsieT MPUHIUIIAX METOANKHI cofeprKaliye CHCTEMaTH3HPO
Tpe6GoBaHHil 1 TpeboBaHUS K paboTsI HU3MEpPEHNH U OTZAEbHBIE BaHHbIC 3HAHUA O
3agaHuil Ha napameTpam, puOOPOB I TIPUHINIIOB mpoOeInsl 3HAHUSL | METOAMKE U
POCKTHpOBaHKe | MPCABSBISCMBIM | H3MEPCHHS paboThI 0 METOJIUKE MIPUHONTAX
¥ KOHCTpyHpoBa- | K paspabarbiBae- OINTHYECKHUX, IpUOOPOB /IS n3MepeHnit U3MEPEHUI
HUe onTHiYeckux | MOH (oromeTpryeck | U3MEpEeHUs ONITHYECKUX, ONITHYECKUX
U OIITHKOSIIEK- OINITOTEXHHKE, ux " ONITHYECKHUX, (doromerpuyec- XapaKTEepUCTHK
TPOHHBIX ONTHYECKUM U ANIEKTPUUYECKUX | (OTOMETPHYECK | KUX H Ppa3IuYHBIX
pHGOPOB, OINITHKORJIEKTPOH- | BEJIWYHH. ux u INEKTPUUECKUX 0OBEKTOB.
KOMILIEKCOB 1 ux | HbIM mpudopam u | HecriocoGHOCTE | ayieKTpuueckux | BENWYWH. YMmenue
COCTABHEIX KOMIUIEKCaM C 0OBACHUTH BEJINYHNH. Cnoco6HOCTh OOBACHHUTH U
yacTei. yaéToM (uznueckue Ymenne OOBSICHUTH C MaTeMaTHIeCKU
N3BECTHBIX SIBJICHUS, OOBSCHHUTD TIPUBJICYCHUEM OTHCaTh
9KCTIEPUMEHTAb- | JIEXKAIINE B ¢dusmueckne OCHOBHBIX ¢dusmueckne
HBIX U OCHOBE TIPOIIECCHI, bopmyn TIPOIIECCHI,
TEOPETHUECKHX JIEeUCTBHSA JEXaIINe B ¢dusmueckne JEXKaIINE B
Ppe3yNbTaToB npuOOpOB IS OCHOBE TIPOLIECCHI, OCHOBE JICHCTBHSA
HIIK 1.2 ONTUYECKUX JIeHCTBUS JeKalue B ONTUYECKUX
Omnpepnenser, HU3MEepeHuit ONITHYECKUX OCHOBE PalbOTEHI npudopoB
KOPPEKTHPYET U ®parmenTapHoe | npuOOpOB, HO npuOOpOB IS pa3iIn4HOro
000CHOBBIBAET BJIafICHUC uMeeT ONITHYECKUX Ha3HA4YeHHs U
TEXHHYECKOE HaBBIKAMHU OTIpeAEIEHHbIE | M3MEpEHUH METOANYECKHE
3aJjaHUE B YaCTH U3MEpEHUH po0erns! B He coBcem 0COOCHHOCTH UX
MIPOEKTHO- ONTHYECKHUX 3HAHMAX 1O yYBEpPEHHOE HCTIONIb30BAHUSA
KOHCTPYKTOPCKHMX | XapaKTEPUCTUK | METOIMKE BIIAJICHUE YcnemHoe
XapaKTEePUCTUK 00BEKTOB. OTIpEAEICHHS HaBBIKAMHA BIIaJICHNE
OJI0KOB U y3JI0B HecrnocoGHOCTE | onmTHYECKHX N3MepeHni METOANKaMH 1
ONTHYECKUX U BBITIOJTHUTD BEJINYMH. ONITHYECKUX HaBbIKAMHU
OITHKO- 9KCTIEPUMEHT. Cnaboe napaMeTpoB U3MEPEHUI
JJIEKTPOHHBIX BJIaJICHHE 00BEKTOB U ONITHYECKUX
pudopoB HaBbIKAMU HEYBEpEHHOE napaMeTpoB
U3MEpEHUI UCIIOIb30BaHHE U3y4aeMbIX
ONTUYECKUX METOAMK 0OBEKTOB.
rapamMeTpoB U ONITHYECKUX Ymenoe BrangeHue
XapaKTepUCTUK | W3MEpeHuil. MaTeMaTH4eCcKUM
TIpUOOPOB /IS anmnapaToMm st
OIITHKO 00paboTKn
¢busHUeCcKuX pe3yiIbTaToB
HCCIeI0BaHUI HU3MEpPEHUH.
OKpYy>Karouiei
cpebl
4, OHeHO‘lH]':-Ie MaTepHajabl IJIA NMPOBEPKH O0CTAaTOYHbIX 3HAHUM

(chopMUPOBAHHOCTH KOMIIETEHIMIA)

Tecm UOIIK 1.1, 1.2. 1.3 ona nposepku cghopmuposannocmu komnemenyuti. OIK
1, 2, 3 no oucyuniure «0CHOBbL ONMUKUY

No

Bomnpoc

BapwnaHnTs! oTBeTa

1 Jlo MakcBesuia ONBITHBIM YTEM OBUIM yCTAHOBJICHBI

(bakThI:

1. Beskuit Tok (BKITIOUYasi M TOK CMEIICHHUS) TIOPOKIAET
MAarHMTHOE MoJie, onpeaensieMoe 3akonoM bruo-Casapa.
2. Menstoieecs: BO BpEMEHU MarHUTHOE T10JIe
MTOPOXKIAET BUXPEBOE INEKTPUIECKOE MOJIE (3aKOH
AJEKTPOMArHUTHOM MHAYKIMU Dapajes).
3. DIIEKTpUYECKHUE 3apsIbl CO3/IAI0T DIEKTPUUECKOE

T10JIC, BCJIMYMHA KOTOPOI'0 OMPCACIIACTCA 3aKOHOM

BeiOpate ouH.

a) IlepBslit 1 BTOpOii (hakThI
0) Bropoii u 4eTBEPTHIIA

r) Tperuii u ueTBEPTHIiL

n) Bce gerbipe dakra

e) IlepBblii, BTOpOIi U TPETU.




Kynona.

Ha xakxue u3 nepeuucnennuvix gpakmog 06

4. B npupoze He CylIeCTBYEeT MarHUTHBIX 3aps70B,
[I03TOMY CUJIOBBIE JTMHUU MAarHUTHOTO IOJISA 3aMKHYTBI.

dJleKmpudecmee U MacHemusme onuparonics ypasHeHus

Maxcesenna?
2 | Kakoe u3 BbIpaK€HUH OMUCHIBAET TUIOCK - o=
P o a)u(r,t):acos[a)t—(k-r)+(p]
MOHOXPOMaTHYECKYIO BOJIHY?
oyu(F,1) =8/ cos[wt —(k-7)+ gp]
a) Yrou najeHus ¢ paBeH yriy OTPaKeHHs @'
DNeKTpOMarHuTHas BOJIHA Ma/laeT Ha (o= ).
3 | rpaHuny paszzeina AByX MpO3pauHbIX
PatHIy pasjiciia ZAByX TIpo3p 6) VYronm mageHus ¢ OojbIIe  yria
TMBJICKTPUKOB C MTOKa3aTeISIMH
.. npesnoMieHus ¢ ( o>y ).
mpenoMIieHus Ny U Ny, mpuuém Np > Ny.
[Tpu Kakux yCIOBHSIX HE HAOIIOAAETCS B) Yroxn magenus ¢=arcsin (ny Ny)
MPEJIOMIIEHHOM BOJIHBI? .
p r) Yron nagenus @<arcsin (ny ny)
4 | Kak u3menutcs ¢a3a BoJIHbI (110 a) YMEHBUIUTCS HA TT
OTHOIICHHUIO K MaJarouieil) mpu oTpaxkeHuu | 0) YBEIMUUTHCS HA BEIUYUHY /4
ot GoJee IOTHOM cpensl: (@+y <7 l2)? B) He m3menurcs
(Yron nmajieHus @, yroi MpeioMIICHHS ). r) YBEIUYUTECA Ha BEIMYUHY 270
5 | Onpenenutsb HOJIIPU3ALUIO mwiockol | a) Kpyrosas nonspuzanus
ANEKTPOMArHUTHOM BOJHHI | 0) JluHeliHas mnonspuzanus moj yriom 45
= o = a-i(ot—kztrld) | To a-i(et-ket37/4 rpagycoB Kk ocu OX
E(F,t) =iage /9 4 g '(c-ese4) | rpajtycos
B) JIunelinas nonsgpuzanus mo ocu Ox
r) JIuneiinas monsipuzanus mno ocu Oy
6 Bri6epute ouH OTBET:
Kakue ontudeckue 31eMeHThI (pUOOpHI) a) JIBa TMHEHWHBIX MOJIApU3aTOPa (aHATU3ATOP
HEO0OXOJUMO UMETh, YTOOBI OTIUYUTH Y TIOJISIpU3ATOP)
"Mmy40K" €CTeCTBEHHOTO 0) AnanuzaTtop u pa3oByIO MIACTHHKY - A.
HEMNOJIIPU30BAaHHOI0) CBETA OT LIMPKYISIPHO | B) AHaiu3atop U (a30BYIO IUTACTUHKY - A/4.
MOJISIPU30BAHHOTO. r) /IBe pa30BBIX IUIACTUHKU: Ha A/4 1 Ha A.
7 | Yron bprocrepa — 310: (BBIOpaTh OIMH a) yroix MeXAy NaJalollMM Ha TpPaHUILy
OTBET) pasgena JAByX cpel JydOM M HOPMAalbi0 B
TOYKE MaJIeHUs JTyda
0) yroa Mexay NajaloldM Ha TPaHUILY
paszziena JIByX Cpei Jy4OoM U HPeIOMIEHHBIM
JTy9OM
B) TaKOH yroJsl majieHus Jiyya, Ipu KOTOPOM
OTPaXEHHBIN JIy4 U MPEJIOMIIEHHBIN B3aHMHO
OPTOTOHAJIBHBI.
8 | JIBosIKOBBINYKIIAs TOHKAS JHH3a HAXOAUTCH | a) 4 metpa




B Bo3ayxe. E€ cBerocuna 4 guontpuu.
Yemy paBHO (OKYCHOE paccTosiHUE?

6) 0,4 metpa
B) 20 caHTUMETpOB
r) 25CaHTHMETPOB

9 | ®okycHOe paccTOsSTHUE TOHKOW JHMH3BI (B a) 20 cm
Bo3nyxe) 10cm. Ha kakom paccrossHud OT 6) 10 cm
LIEHTpa JIMH3BI OylIeT H300pakeHHe, eCciu B) 15¢cm
IIpeIMET pacrojokeH Ha paccTosHuu 20 cm r) Scm
JieBee nepeaHeit hoKaaTbHON TIOCKOCTH?
10 | Chopmymnupyiite HE00X0aMMOe u | a) JIuHeWHas monspu3anus
JI0cTarouHoe  ycinoBue — uHTepdepeHun | 6) OanHaKOBBIC MONEPEUYHbIE pPa3Mephl
JIBYX CBETOBBIX ITy4YKOB? CBETOBBIX ITYYKOB
B) OIMHAaKOBbIE UHTEHCUBHOCTH
r) [locTosiHCTBO pa3HOCTH a3 B TEUECHUU
BPEMEHH PErHCTpaIii HHTePPEPEHIIMOHHON
KapTHHBI
11 | Kak U3MEHUTbCA PACCTOSHUE  MEXKIY a) yBenuuutcs B 1.5 paza
COCEIHUMM MAaKCUMyMaMU HMHTEHCHUBHOCTH 0) yBenuuurcs B 4 pasa
B uHTEp(EepEeHIIMOHHOM KapTHHE, B) YMEHBIIUTCS B 2 pa3za
noimydyeHHot mo cxeme IOnra, ecim I') yBEJIMYMUTCS B 2 pasza
paccTosiHue @ 0 d9KpaHa YBEIUYUTH B 2
paza?
.
LPix0)
i
HE :
o
12 | Yemy paBHa pa3HOCTb (a3 & MEXKIy ABYMs a) 0=A/L
KOT'ePEHTHBIMH BOJTHOBBIMH ITyYKaMH, €CITH 0) 6=2mA/A
Pa3HOCTH X0/1a MEKy HUMU paBHa A? B) §=2A/A
r) 6=nA/2\
13 | Yemy paBHa pa3HOCTb Pa3 & MEXAy ABYMS a) 5= 47nd cos 6’
COCEJTHUMH  KOTE€PEHTHHIMH  BOJHOBBIMHU A
ITy4KaMH, OTPaxcéHHLIMI/I oT 6) 6= 4zndcosd’ .
MJI0CKOTapaieTbHOM TTACTUHKH,
HaXOMAIICHCS B BO3Ayxe, ToMMHON d u A7nd cosd
MoKasaresnem rnpenomienus N=1,5? B) 5= 1
(6 mu 6@'- yrowl majeHus W TPETOMIIECHHS 277nd cos @’
y4Ka Jrydeii) r) &= - 7
14 | Kakoe ¢usnyeckoe sBIECHUE TOJOXKEHO B | a) ABYXJIydeBas HHTEPHEPECHIIUS

OCHOBY paboTel uHTepdhepomerpa Dabpu-
[Tepo?

0) MHOTOJTy4€eBast UHTEpPepeHIus
B) MOJIAPU3ALMSI BOJIH
T') SIBJICHUE IUCIIEPCUU

Kmtoun: 1 1), 2 B), 3 B), 4 a),5a),68),78),81),98),10r1), 111, 12 0), 13 B, 140).
Kpurtepuu onieHMBaHMs: TECT CUNTACTCS MPONUICHHBIM, €CJIH 00YJaIOIIHiT OTBETHII TPABUIBHO KaK




MUHUMYM Ha MOJIOBUHY BOMPOCOB.

Tecm UITIK 1.1, 1.2; HOIIK 3.1, 3.2 015 npogepku cghopmMuposaHHocmu KoMnemeHyui. no
OUCYUNTUHE «OCHOBbL ONMUKIL)

15 st HaGmronenus konen HerotoHa [Ipu KakoM 3HAYECHUU rapaMmerpa
HCIOJIB3YIOT IIOCKO-BBITYKIYIO uHTepepeHn J B 1eHTtpe Oymer
chepruecKyro JIMH3Y C OOJIBIIUM PaIuyCcoM | HaOIIOJAThCS CBETIIOE MATHO?

KPUBHU3HBI R ¥ CTEKJISTHHYIO TJIaCTUHKY C a) j=0
TUIOCKO# MOBEPXHOCTEHIO. . 0) J=1
. o B) | =1/2
E\t,“ F) j :23/ 2
§ (9 =
nuwsa R = ri % v
8030y X 7)) (i) :,.ﬁ/_{"
4
cmekno e
[TonoxeHne MakKCHMyMOB U MUHUMYMOB
WHTEHCUBHOCTH OIPeAeIsieTcs 1o hopMyIie
A Koubia HetoToHa
2h+—=jA
7

16 | Ha nmytu pacnpocTpaHeHus INIOCKO BOdHBL | a) 10M
(nnmmHa BoHBI A= 0,5 MKM) yCTaHOBJICH 06) 20m
HEIPO3pavHblid 3KPaH C KPYTiIbIM B) 40m
OTBEPCTHEM paguyca S5 MM. r) 50m
Ha xakom paccTosiHum OT 3KpaHa n) 100 m
WHTEHCUBHOCTH CBETA HA OCH ITydYKa Oyner
MaKCUMaIbHOM?

17 .
st Habmronenust 1 pakIimoOHHON Kak pacmoJIOKUTh HWCTOYHUK,
KapTUHBI HA TIYTH CBETOBOM BOJIHBI HA TUGPAKIMOHHBI  2KpaH M JKpaH IS
pacctositHuM L3 OT MCTOYHUKA HaOJII0ICHNS, YTOOBI MOJYyYUTh
pacmojararoT HEmpo3paydHbIil 9KpaH ¢ nudpakionnyo kaptuny dpaynrodepa?
KpyriibiM oTBepcTreM auamerpom d. [lanee, | a) Li=L,

Ha paccTostHuH Ly oT nudpakunoHHoro 6) Li=d, Ly»3d
OTBEPCTHUS PACIojIararoT SKpaH JIst B) Li»d, Lo»d
HaOmoIeHuss TUPPaKIIMOHHON KapTHUHBIL. r) L;>d, L,=10d

18 | Ha skpan, B koTOopoM BbIpe3anbl N a) B2pasa
OJIMHAKOBBIX U PeryJIsipHO Paclojio’)KeHHBIX | 0) B 4 pasa
OTBepCTH, naaaeT miockas Boara (N >>1). | B) B N? pa3
JludpakimonHas KapTHHA Ha0It01aeTcs B r) B2N pa3
(oxanpHON TIOCKOCTH JHH3BL. Kak ) B 16 pa3

W3MEHUTCS MHTEHCUBHOCTH CBETA B
MakcUMyMax Au(pakMOHHON KapTUHBI,
€CJIM KOJINYECTBO OTBEPCTHI YBEIUYHTH B 2
paza?




19

SIBICHHE MOJICKYJISIPHOTO pacCesTHUs
oTpeseNsieT roly0oil BET THEBHOTO
0e300maynoro Heba. KakoBa 3aBHCUMOCTh
KO3 pHUIHEeHTa MOJIEKYIISIPHOTO pacCcessHUs
OT JUTMHBI BOJIHBI COJTHEYHOTO U3TYUCHHS?

HNuTeHcuBHOCTH MOJIEKYJISIPHOTO
paccestHus MPOTOPIMOHATBHA:

(BBIOpATH OJIMH OTBET)
a) ~1/A
0) ~1/2:n
B) ~1/A?
r) ~1n¢
n ~13

20 a) JUIMHA BOJHBI CBETOBOTO ITy4Ka
[Ipu npoxokIeHUM CBeTa Yepe3 BelEeCTBO, | 0)  MPOMCXOAUT  MOBOPOT  IIOCKOCTH
IMOMEIIEHHOE B MArHUTHOE T0JIE, MOJISIPU3aLlAU JINHEMHO-TIOJISIPU30BAHHOMN
Habmonaetcs addext Dapanest. BOJTHBI
B 4é™m oH nposBisgeTcs, Kakue B) HMHTCHCHUBHOCTH Ha OCH  JIMHEHHO
XapaKTePUCTUKU CBETOBON BOJIHBI HOJIIPU30BAHHOIO MTy4YKa
U3MEHSIOTCS? r) JIMHEHHO-TIOJIIPU30BAHHAS BOJIHA
CTAaHOBUTCS AJLTUNTHYECKH MOJIIPU30BAHHOM
21 | Kak Ha3wiBaroT 3((PpexT, mpu KOTOPOM a) a¢pdexr Keppa
M30TPOIMHBIC BEIIECTBA, COCTOSIINE U3 0) addext Dapanes
AHU3O0TPOMHBIX MOJIEKYJ, MPUOOPETAIOT B) 3ddekr ITokkennca
CBOMCTBA aHU30TPOIIUU B MIEKTPUIECKOM r) ekt Aparo
nosie?
22 | Ilpu pacnpocTpaneHur B aTMochepe a) TOMEPEYHbI pa3Mep MmydKa

MOIIIHOTO JIa3€PHOTO M3ITy4YEHUS
HaOJII01aeTCs ABJICHUE CaMO(pOKYCUPOBKU
JIa3epHOTO ITy4Ka.

Kakas 13 XapaKkTepuCTHK JIa3epHOTO ITyYKa
OIIpesieIIsieT 3TO sIBJIeHUE?

0) JAIMHA BOJHBI Ja3€PHOTO U3IYUEHUS
B) MOJISIPU3ALMS JIa3€PHOTO U3ITYUCHHUS
F) IUIOTHOCTh MOIIHOCTH B IIOICPCHHOM

ceuennu myuka (1 > 1)

Kmtoun: 15 B), 16 B), 17 B), 18 6), 19 1), 20 6), 21 a), 22 1).
Kputepun onieHUBaHHS: TSCT CINTACTCS IPOHICHHBIM, €CITH O0yJaIOIIH OTBETHII TPABIIIBHO KaK
MUHUMYM Ha TOJIOBUHY BOMPOCOB.

HNudopmanus o paspadoTunkax

CamoxanoB Urnartuit BukropoBud, 10KT. Gpu3.-maT. HayK, npodeccop, kadenps
O2Cu/I3 HU TI'Y, npodeccop

bproxanoBa Banentnna BrnagumuposHa,

0O2Cu/I3 HU TT'Y, noueHT

KaHJ. (u3.-MaT. HayK, Kadeapsl




