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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 CrnocoGeH mpeacTaBuTh aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHMH HAyYHYIO
KapTUHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXEHHUI, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTEMaTHUKH..

OIIK-2 Cnoco0eH BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTD TPOOJIEM, BO3HUKAIOIINX B
xolle NpodecCHOHANbHON JAEATEeIbHOCTH, M HNPUMEHATh COOTBETCTBYIOIIUN  (U3HKO-
MaTeMaTHYECKUH anmapar Jjs uX popMaIu3ainy, aHaIu3a U IPUHATHS PEUICHHUS.

IIK-3 Cnocoben ¢opmynupoBaTh MaTeMaTHYECKHE MOICIH IPOIIEC-COB W SIBJICHUH,
IPOUCXOJAIINX B PAJUONIEKTPOHHBIX CHCTEMAax M Ha UX OCHOBE IPOBOJUTH KOMIIBIOTEPHOE
MOJICJINPOBAHUE U ONTUMHU3ALHMIO.

Pe3ynbraramMy 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

HOIIK 1.1 IIpumeHsieT OCHOBHBIE MOJ0KEHHUS, 3aKOHbI, METO/Ibl €CTECTBEHHOHAYYHBIX U
MaTEeMaTUYeCKUX JTUCUUILIINH

NOIIK 1.2 Vcnionb3yeT ecTecCTBEHHO-HAay4HbIE 3HAHUS JUIsl aJIEKBaTHOIO, KAYECTBEHHOIO
00BsicHEeHUS HAOII0JaeMOi KapTHHBI MUPa

HNOIIK 1.3 JleMOHCTpUpYeT NPAKTUYCCKHE HABBIKM TMOJTYYEHUSI KOJIUYECTBEHHBIX
XapaKTePUCTUK HAOII0JaeMbIX OOBEKTOB MPUPOIbI

NOIIK 2.1 Mmeer mnpenacraBieHHe 00 HCTOPHYECKOM M COBPEMEHHOM COCTOSIHUU
obnactu npodeccruoHalbHON 1eATeTbHOCTH

UIIK 3.1 Hcnonb3yer GpyHnaMeHTaIbHBIE 3HAHUS O (PU3NIECKOH TPUpPoe U (HU3NIECKUX
SBIICHUSX MPOUCXOAIINX HJIEMEHTaX U 00BEKTaX PaJAHOIICKTPOHHBIX CUCTEM M KOMILIEKCAX

2. OneHOYHBbIE MATEPHAJIBI TEKYILEro KOHTPOJISI U KPUTEPUH OLleHUBAHUS

Texkyumuii KOHTPOJIb IO JWUCUUIUIMHE IPOBOAUTCS IYyTEM KOHTPOJS IOCELIaeMOCTH,
TECTOB 10 JIEKIMOHHOMY MaTepually, BBINOJIHEHUS JOMAIHUX 33JaHUH. BBINOJIHEHUS
71a00paTOpHBIX padoOT, MOATOTOBKA OTYETOB MO JIAOOpPaTOpHBIM paboTaM U (QUKCUPYETCS B
(opMe KOHTPOJILHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

DneMeHTHI TEKYIEro KOHTPOJIS:

— BBINIOJIHEHUE IOMAITHUX 3a/1aHUi;

— KOHTpOJIbHas paloTa;

— TECTHI

— OTY€THI 110 TaOOPATOPHBIM paboTaM

NOIIK 1.1. Ing poMamHUX 3aJaHui 3a7a4dl MMOJOMPAIOTCS TakK, 4TOObl HUX pELIeHHE
noTpedoBajIO0 OT CTYAEHTa CBOOOJHOTO BJAJIEHUS TEPMHUHOJIOTHEH, OCHOBHBIMU IOHSATUSMU
TEOPUU UACATBHOU ONTHUYECKON CUCTEMBI.

Ipumepvr 3a0au 01 mexkyweco KOHMPONA U NPOMEICYMOYHOU ammecmayuu no
oucyuniume.

1. Onpenenure paguyc KpUBHU3HBI BBITYKJIOrO C(EpPUUECKOro 3epKana, €clii Ipu
paccTosHUU MEXAy U300paxeHneM 1 Gokycom 2 cM yBenuuenue pasao —0,1.
2. CummeTpudHasi JTBOSKOBBINMYKJIAass TOHKas JuH3a (cTekino n=1,5) ¢ paamycom

KPUBHU3HBI TPEIOMIISIONINX cepuueckux mnosepxHoctei 20 cm morpyxena B Boay (nl=1,33).
Ha HexoTopoM paccTOSTHUM OT IIEHTpa JIMH3bI, B ITUIOCKOCTH IMEPHEHIUKYISIPHON ONTHYECKON
OCH JIMH3bI, pacroyiokeH mnpeaMeT. OMpenenuTh IMOJ0KEHHE MpeaMeTa U HU300paKeHHs,
OTHOCHTEJIBHO LIEHTPA JIMH3BL, €CIIM TOIIEPEYHOE yBenn4eHue pasHo 0,8.

3. Omnpenenute ONTHYECKYIO CHIIy PAacCEMBAOLICH JHMH3BI, €CIIU MPH PACCTOSHUH
MEXIy n300pakeHreM U 3aaHUM Gokycom 30 cM nonepedroe yBenndenue pasHo -0,63.
4. Ha cronbe BbicoTOI 4 M BHUCHUT JlamIia, cuia cBeta kotopoit 40 k. Onpenenure,

KakoWd CBETOBOM MOTOK Majgaer Ha auck paaumycom 0,4 M, pacmoyIOKEHHBIM Ha 3eMile Ha
paccTosHUU 2 M OT OCHOBaHUs CTOJOA.



o. [Tydqok ecTecTBEHHOTO CBeTa NajaeT Ha CHUCTeMYy U3 IMOJIIpU3aTopa H
aHaJIM3aTOpa, YCTAaHOBJICHHBIX TaKUM 00pa3oM, YTO MHTEHCHUBHOCTb CBETA, NPOLIEIIEr0 Yepe3
CUCTEMY, MakcUMaibHa. Mexay NOJAPU3aLUMOHHBIMU 3JIEMEHTAaMH IOCTaBUJIM HMKOJIb,
IUIOCKOCTh IIPOIYCKaHWsl KOTOporo ooOpaszyer yroa 45° ¢ IUIOCKOCTBIO IPONYCKaHUS
nossipuzaTopa. Onpenenure BO CKOJIBKO pa3 yMEHbIINIACh MHTEHCUBHOCTb W3JIY4YEHHUS, €CIU
KO3(QULMEHT MPONyCKaHUs MOIIPU3ALMOHHBIX 21eMeHTOB 0,8.

6. [Tnockonossipu30BaHHbIN CBET C JUIMHON BOJHBI B Bakyyme 400 HM majgaer mo
HOpMaJli Ha KBaplLEBYIO IUIACTUHKY TOJIIMHOW He Oojee 1,8 MM, BBIpE3aHHYIO MapajuleibHO
onTu4eckoil ocu. OnpeaenuTe MaKCUMAIbHYIO TOJIIMHY TUTACTHHKH, YTOOBI OHa padoTaia Kak
YEeTBEPTHBOJIHOBAs, €CJIM II0KA3aTelIM IPEIOMIIEHUS OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO
JTy4del, COOTBETCTBEHHO, paBHbI 1,568 u 1,558.

7. ITpu ocBemennu 3epkan @peHenst MOHOXPOMATUYECKUM CBETOM C JUTMHOM BOJIHBI
354 HM Ha dKpaHe, yJaJleHHOM OT TOYKHM IepecedeHus 3epkan Ha 2,4 M, HaOmromaercs
UHTEephEpEeHIMOHHAs KapTHUHA ¢ MUpHUHOM nosiockl 0,8 MMm. OmnpenesnnTe pacCTOSIHUE OT TOYKH
[epeceYeH sl 3epKaJl 0 TOUEYHOIO0 UCTOYHUKA, €CIIU YIoJl MEXKy 3epKanamu 7,4 Mpan.

8. B onbite FOHra aBa ToOu€4HBIX OTBEPCTUSMHU OCBEIIAIOTCS MOHOXPOMATHYECKUM
U3JIy4eHHeM C JuHOoM BoHbl 680 HM. Ha skpane, ynaa€HHOM OT OTBEPCTUH HA PACCTOSHUE SM.,
dopmupyercst uHTepdepeHIMoHHas KapTuHa. OnpeaenuTe paccTOSHUE MEXAY OTBEPCTUSAMH,
€CJIM PacCTOSTHUE OT LIEHTpa 3KpaHa J0 ABAALIATOI0 MUHUMYMa COCTaBISET 75 MM.

9. [TnockoBbimyKiast NMH3a (MOKa3aTelb npejaoMieHus 1,6) BBIIYKIONH CTOPOHOM
nprxara K CTEKISTHHOM IulacTHHKE. PaccTosHMe MEXIy IepBBIM M BTOPBIM  CBETIIBIMU
kosbamMu HebloToHa, HaOnromaemMbiMu B oTpak€HHOM cBere, paBHO 0,5 MMm. Omnpenenure
ONTHUYECKYIO CHJIY JIMH3bI, €CIM OCBELIECHHE MIPOU3BOJUTHCSA IO HOPMaI MOHOXPOMAaTHYECKUM
CBETOM C JUIMHOM BOJHEI 550 HM

10.  MoHoxpomaTH4ecKkoe H3ITy4eHHEe C JIMHOW BONHBI 4579 HM ocBemiaer o
HOpMalu Juadparmy ¢ ABYMS Y3KUMM LIEISIMH, OTCTOALIMMM Apyr oT apyra Ha 0.9 mm. Ha
JKpaHe, PacHoJOKEHHOM 3a auadparmMoi, oOpasyeTcs cucreMa HMHTEP(PEPEHIMOHHBIX IOJIOC.
Ecnmu mepekpbITh OAHY M3 IUelded CTEKISIHHOM IiacTWHKOM TtonmmmHod 105 MK,
uHTEepPEepeHIIMOHHas KapTuHa cMmecTuTes Ha 0,2 mm. Ompenenure paccTosHUE OT auadparmbl
710 KpaHa.

11.  Ompenenute, Ha Kakoe pacCcTOSTHUE HEOOXOJAMMO CMECTUThH 3€pKajo B OIMbBITE C
uHTephepomeTpoM MaiikenbcoHa Ui cMelleHusl nHTephepeHIIMOHHON KapTuHbI Ha 350 mooc,
€CJIM IJTMHA BOJHBI U3JIYYCHHS COCTABIISET 532 HM

12. Onpenpenure miomanas 0sAToil 30H61 OpeHens s IIOCKOTo BOJIHOBOIO (hpoHTa,
ecJIi TOYKa HAONIOAEHMS HAXOAMTCS Ha paccTOSHUM | M OT (QpoHTa BOJIHBIL. J[JTMHA BOJHBI
nznyuenus 500 HM.

13.  Ha menp mmpuroit 0,05 MM mamaeT HOPMAILHO MOHOXPOMATHUYECKHH CBET C
JuinHOW BosHBI 570 HM. Omnpezaenute yroja Mexay MEpBOHAYalIbHBIM HANpaBICHHUEM ITydKa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO JU(PPAKIIUOHHYIO MOJI0CY

14.  Ha crexisgHHYI HpuU3My C HpenomisitomuM yrioMm 20° majgaer napasuienbHbIH
Iy4OK MOHOXPOMATHYECKOro  M3iay4deHHss ¢ JuMHOM BosHbl 0,365 wmxm. [lokaszarens
IpeIOMIIEHUS CTeKJIa JJIsl 3TOU JUIMHBI BoaHBI 1,536. [locne Toro kak AAMHY BOJHBI U3Ty4EHUS
yBenmuumin 10 0,590 MkM, yros1 OTKJIOHEHHU Jiyya npusMoil ymensimics Ha 0,38°. Onpenenure
noKasaresb MPeOMIICHUs CTEKJIA JIIsl BTOPOM JTMHBI BOJIHBI

15. MoHoxpoMaTH4eCcKOe M3Iy4YeHHE MaJlaeT M0 HOpPMalIM Ha IJIOCKONAapauIeIbHYIo
IacTUHKY TonmuHoi 3 cm. IlpeneOperas oTpaxeHueM cBeTa, oIpenenuTe Kod(p(HUIMEHT
MOTJIOUICHUS] CTEKJIa, €CIM WHTEHCHUBHOCTb U3NydeHus yMmeHpmmiack B 0,9 pa3 mnpu
POXOXKJICHUU Yepe3 Ty IIACTUHKY.

[IpakTUyeckne 3aHATHS TMPOBOASTCS B MHTEPAKTUBHOW (hopMme, MPH STOM TOOMIPSIETCS
cucremMa copeBHoBaHus. [lepBblii, pemMBIIMN 3anady, Hu3jgaraer ee i BCed TPYIIBL
CyI1ecTBEHHBIM 3JIEMEHTOM O00pa30BaTENbHBIX TEXHOJOTHH SBJISETCS HE TOJIBKO YMEHHE
CTYJICHTa HAaWTH pelleHHe IOCTABJICHHOM 3ajaud, HO M JIOHECTH €ro JI0 BCEeH ayIUuTOpHH.




YMeHue oTBeuaTh Ha BOMPOCHI COKYPCHHUKOB W TIPEIMOJABaTEeNsl Pa3BUBAET HABBIKU, KOTOPHIC
OynyT BoCTpeOOBaHBI B TalibHEHIIIEH TPOPECCHOHATIBHON e TETHHOCTH.

[lepeueHr TeM MPAKTUYCCKUX 3aHATUN I MPOBEPKH YPOBHS CPOPMUPOBAHHOCTH
HOIIK 1.2, UOIIK 1.3, UOIIK 2.1, UTIK 3.1.

1. OCHOBHBIE 3aKOHBI T'€OMETPUYECKOM OMNTUKH (OTpaKEHHWE M MPEIIOMJICHUE Ha
rpaHuUlLIe pa3zena)

Cdepuueckue 3epkaia

ToHkne TUH3BI

doromerpus

DNEeKTPOMarHUTHHIE BOJHBI

[Tonsipusanus ceera

OnTuueckast aHU30TPOIHUS

SIBieHMs HA TpaHUIlE pa3iena IBYX AUIEKTPUKOB ((popmynsl Openerns)
HNuTtepdepenius cBera (METOI JIeJICHUS BOJTHOBOTO ()POHTA)

0. WuTepdepenmus creta (METO ICTCHUS aMILTUTY/T)

1.  JIudpakuus cBeta Ha KPYIJIOM OTBEPCTUH

12. JIudpaxnus cBeta Ha MIEIH

13.  Judpakuus Ha IEpUOAUIECKUX CTPYKTYpax

14. TeruoBoe U3nydyeHue

15.  B3aumopelicTBHE ONTUYECKOTO U3ITYUYCHHUS C BEIIECTBOM

KonrposneHas pabdora (MOIIK 1.1, HMOIIK 1.2, HUOIIK 1.3) coxgepxur 2-3
TEOpEeTUYECKNX Bompoca W 2 3amaun u3 pasHeix TeM PIIJ[. OOcyxneHue pe3yiabTaToB
KOHTPOJIBHON pa0OTHI MPOMCXONUT HAa CEMHHAPaX U BO BPEeMsl KOHCYJIbTAIIHH.

UIIK 3.1, UOIIK 2.1. Tekymas arrecramusi mo ja00paTOpHBIM paboTaM BKJIIOYAET
YCTHBIN OMPOC 00YYaroIIerocs, BBHITIOJHEHUE UM BCEX JTaOOPATOPHBIX PadOT W MPEICTaBICHHE
M0 HUM MUCHbMEHHBIX 0TYETOB. OTUeT Mo 1ab0opaToOpHOl paboTe AOIKEH COJIEPKaTh PYKOIUCHOE
WIH TI€YaTHOE W3JIOKEHUE IeNH pabOThl, OCHOBHBIX JTallOB M IMPUEMOB €€ JTOCTIIKEHUS,
MOJIYUYEHHBIX TEOPETUYECKUX U SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB, OIEHKY MX JTOCTOBEPHOCTH,
aHAJIU3 PE3YJIbTATOB ¥ BHIBOIBI

Koumponvhvie sonpochwi:

1. Yro uzyuaer onrtuka?
2. 3aKOHBI TEOMETPUUYECKOI ONITHKH.
3. Maremarudeckasi MOJICNIb 3aKOHOB OTPKCHUS U MPEITOMIICHHSI.
4. SIlBneHuWe MOJTHOTO BHYTPEHHETO OTPAKEHUSI.
5. JIuH3bI ¥ UX XapaKTCPUCTUKH.
6
7
8
9

RROoo~N k0N

Kak nmoctpouts n306pakeHne 0ceBOil 1 BHEOCEBOM TOUEK IpeaMeTa TOHKOW JTMH30U?
VYpaBHenus Makcsennia.
BonHoBoe ypaBHEHHE.
[Inockne BOIHBI.
10. Ceprueckue BOIHBI.
11. Yro Ha3biBaeTcs BOITHOBBIM ppoHTOM? Da30BoOi MOBEPXHOCTHIO?
12. ®a3oBast CKOPOCTH BOJIHBI.
13. [TorepeyHOCTh PIEKTPOMATHUTHBIX BOJH.
14. Bekrop IloitHTHHTA.
15. UHTEeHCUBHOCTD 3J€KTPOMArHUTHOMN BOJIHBI.
16. JIaByieHue cBeTa.
17. KBa3uMOHOXpOMATHYECKHE BOJTHBI U UX MOJIEIH.
18. Yto mpoMCXOIUT CO CBETOBBIM HUMIYJIbCOM TIIPH €ro paclpoCTpaHEHUH B
JIMCTIEPTUPYIOIIEH cpeie?
19. Kak onpenensiercst TpynnoBasi CKOpOCTh BOJTHOBOTO MakeTa?
20. IosicanTh (hm3mdeckuii cMbIca Gopmya DpeHenst Mpu pacIpOCTPAHEHUH BOJHBI Yepes3
IpaHuLly pa3/eia AByX IPO3padyHbIX CPeNl.



21. SIBnenue "MOTEpH MONYBOIHBI" IPU OTPAKEHUU OT ONTUYECKU OoJiee MIIOTHON CPebl.

22. 3axoH bprocrepa u ero pu3HUeCcKuil CMBICI.

23. SIBrieHuEe MOTHOTO BHYTPEHHETO OTPAXKECHHUS.

24. B yem 3akirovaeTcs siBJeHUe HHTephepeHITun?

25. Kakuie BOJIHBI Ha3bIBAIOT KOT€PEHTHBIMU?

26. Uto Takoe IIMHA KOTEPEHTHOCTH U BPEMs KOTepEHTHOCTH?

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

28. Uto Takoe onTuveckasi pa3HOCTh xoja?

29. Kaxk cBsi3aHbBI ONITUYECKAs PAa3HOCTh XO/a U Pa3HOCTh (a3 IBYX BOJIH?

30. Uemy pomkHa ObITh paBHA ONTHYECKAs Pa3HOCTh XO0/a, YTOOBI 1BE KOTEPEHTHBIE BOJIHBI
MIPH B3aUMOJICHCTBUY YCHITHBAIIN/OCIIA0ISITA APYT Apyra?

31. Yro Takoe mupuHa uHTEpHEPEeHITMOHHOM Mo0Cchl? OT Yero oHa 3aBUCHUT?

32. B ueM 3aKIr09aeTcsi METOI ICTICHHS aMILTUTY/?

33. Ilpu kakux ycloBUSIX HAOJIONAIOTCS MOJOCHI PABHOW TOJIIUHBI, a MPU KaKUX IOJOCHI
paBHOT'O HakKJIOHA?

34. KakoBo HazHaueHue narepdpepomerpa’?

35. B 1em 3akirovaeTcst NpUHIIAIT AeHCTBHS HHTEpepomeTpa Panes / Maiikenscona?

36. B kakom mpubope peanusyercs MHOroiydeBas uHTepdepenuus’? B dyem ero
MPUHIUMITHATILHOE OTIMYHE OT BBIIICTIEPEYUCICHHBIX HHTEpPepoMeTpoB Pasess u Maiikenbcona?

37.B dyem coctoutr uaes UHTEPHEPOMETPHUUECKOro Crocoda OIpeneieHHs] PacCTOSHUS
MEXTy TOYCUYHBIMH UCTOYHUKAMU B ombITe FOHTA?

38. Uem oTnnuaroTcs MHTEp(EpPEHIIMOHHBIE KAapTHUHBI, MOMYUYEHHBIE MPH OCBEIICHUH JBYX
TOYEUHBIX OTBEPCTHI KPACHBIM U 3€JIEHBIM CBETOM?

39. Kak u3MeHHUTCS MIMpUHA HUHTEPPEPEHUUOHHBIX IOJOC C YBEIUYEHHEM PaCCTOSHUS
MEXTy IBYMSI TOYCUHBIMU OTBEPCTHSIMHE?

40. B ueMm cOCTOUT METO JIeICHUS aMIUTUTY PU UHTephEepeHIInN Ha KIuHe?

41. MoxHO 7 ONpPEACIINTh  NPEJIOMISIIOIIMM  YyroJl KJIMHAa [0 [apaMeTpam
uHTEp(PEepEeHIIMOHHOMN KapTUHBI?
42. Yem OTJINYAIOTCSA uHTepPEpPEHITMOHHBIC KapTHHBI, MOJTyYCHHBIC Ha

IUIOCKOIIApAJUIEIbHOM MIACTUHKE B OTPAXKEHHOM U NMPOXO/JAILEM CcBeTe?

43. Kak 110 cMenIeHni0 HHTepEepEeHITMOHHBIX TT0JI0C B HHTEephepomeTpe Penest onpenennuts
nokasaresb IpeoMIIeHUs?

44. ]JlaiiTe onpenencHue sIBICHNIO0 TU(PPaKIUU 3JIEKTPOMAarHUTHBIX BOJIH.

45. Chopmynupyiite npuHuun I roiirenca-dpenens.

46. Kax npumernTts Metoa 30H OpeHens K aHauu3y pacrpeelieHius] HHTEHCHBHOCTH CBETa
Ha 3KpaHe?

47. Kak BIHSET pacCTOSIHHE MEXIy HCTOYHHKOM CBE€Ta M KPYIJIBIM OTBEPCTHEM Ha
pacripeieieHie HHTEHCUBHOCTHU Ha SKpaHe?

48. Ot 4ero 3aBUCHT paauyc NepBoii 30HbI OpeHerns?

49. Onuimure NPUHLIHKI ASHCTBHSI 30HHOM IIIACTUHKU.

50. O0BsacHUTE pacripeielieHue HHTEHCUBHOCTH CBETa Ha SKpaHe Npu AU(PaKIUK Ha MIEIH.

51. Kak BiMseT paccTOSHUE MEXJAy HCTOUYHHMKOM CBETa M IIENbI0O Ha paclpenesieHue
WHTEHCUBHOCTHU Ha YKpaHe?

52. Kak BiuseTr KOJMYECTBO OJMHAKOBBIX XAaOTHMYHO pACHOJOXKEHHBIX IIened B
HETPO3pavHOM dKpaHe Ha paclpe/ie]IeHne HHTEHCUBHOCTH B TU(DPAKIIMOHHON KapTHHE ?

53. YcioBue MakcuMyMa 1 MUHUMYMa TU(GPAKIUN HA HIETH.

54. Yrto npencrapiser cobor nudpakironHas pemerka?

55. B uem coctouT omiaMuue AUGPAKIMOHHBIX KapTHH, MOJYYEHHBIX IPHU OCBEIIECHHH
TUPPaKINOHHON PEIETKH MOHOXPOMATHIECKUM H OEITBIM CBETOM?

56. YeM ompenenseTcs pa3penaroas CriocCOOHOCTh JUPPAKIMOHHON pemeTKn?

57.3a cu€T 4Yero mpOUCXOIUT PA3JIOKEHHWE CBETa B CIEKTP MPH MPOXOXKICHUU dYepe3
CTEKJIIHHYIO TPU3MY?



58. Uro Takoe HOpMaJIbHAs U AaHOMAJIbHAs IUCTIEPCHUS?

59. B uem 3akirovaroTcs SBJICHHS TOTJIONMIEHUS / paccesiHus / ocnabieHus cpera?

60. Chopmynupyiite 3akoHa byrepa u nosicHUTE ero pU3NUECKUIl CMBICI.

61. OOBsiCHUTE SABJICHUE JBOMHOTO JIYYCTIPEIIOMIICHHS CBETA.

62. Uto Takoe ecTeCTBEHHAs ONTUYECKAsi aKTUBHOCTH BellecTBa?

63. Kakum 00pazoM MOXKHO €O3[aTh HCKYCCTBEHHYIO aHHU30TPOMHIO ONTHYECKHUX CBONCTB
MaTepuanoB?

64.3a cuér Yero NPOMCXOIUT BpAIEHUE IUIOCKOCTU MOJSAPU3ALUU DIEKTPOMArHUTHON
BOJIHBI TIPU PACIIPOCTPAHEHUHU B cpejie?

65. OT yero 3aBUCHUT YroJj BpalleHHs IIIOCKOCTU MOJIPU3aALUU?

66. Kakue siBneHus B cpenae HAOMIOJAIOTCS TPU PACIPOCTPAHCHHHM MOIIHOTO JIa3€PHOTO
W3ITy4eHHUs?

3. OueHOYHbIE MATEPHAJIBI HTOTOBOT0 KOHTPOJIsI (MIPOMEKYTOYHOWH ATTECTAllMN) U
KPUTEPUH OLleHMBAHUS

[IpomexyTouHass arrecTranus 1O JUCHUIUIMHE TIPOBOJUTCA IO TEOPETUYECKOMY
matepuany. K sk3aMeHy AOMYCKAalOTCS TOJNBKO CTYIEHTHI, YCIEIIHO Hpoueouiue meKyujue
ammecmayuy no NPAKMUYECKUM 3AHAMUAM U 1AOOPAMOPHBIM PAOOMAM.

DK3aMEHAIIMOHHBIM OUJIET COCTOMT M3 JIBYX BOIPOCOB IO JBYM T€MaM JAUCLHUILIHHBL.
Bompocsr B sx3amenanmonHom Owmitere mposepsitor MOIIK 1.1, MOIIK-1.2, MOIIK 1.3, UIIK
1.1, UTIK 1.2. OTBeTHI Ha BOMPOCHI IAalOTCS B Pa3BEPHYTOM BHJIE.

IIpumep sx3amenayuoHubix OUIEMOos.

Dk3aMeHaMoOHHbIHA Ouer Ne 1

1. OrmpezenieHne 3JICKTPOMArHUTHOTO TOJIA. YpaBHeHHMs MakcBemia U HX
bu3uueckuil CMbICII.
2. Henuneitno-ontnueckue sBieHus:: npupona (¢dusuka) seiueHuid. HaBenéunas

MOJIIPU30BAHHOCTD CPE/IBI.
DK3aMeHaIMOHHBINA Oner Neo 2

1. BonHoBoe ypaBHeHHE U €ro peleHue Ui MPO3PayHOro JAMAJIEKTPUKA.
ITokazarens npenomiieHus. 11nockue BOJIHBI.
2. HckyccTBeHHasi aHU30TPOMHMs ONTUYECKUX CBOWMCTB Cpelbl, HWHIYLUPOBAHHAS

anekTpudeckuM nosiem: apdext Keppa.
DK3aMeHaIMOHHBIHN Ouner Ne 3
1. Heonnopoanas Bonna. Chepuueckast BoHa. Da3oBasi CKOPOCTh.
2. Hudpakuus OpayHrodepa Ha KpyriioM OTBEPCTHH.
DK3aMeHaIMoHHbIN Omner Ne 4

1. Mopenu xkBa3zuMOHOXpomMaTHuecKkoro noss. BonHosoit maker. MHterpan dypee.
AHaUTHYSCKUN CUTHAIL.

2. ®otoad¢ext. KpacHas rpanuna ¢porosddexra.

Dk3aMeHaMoOHHbIN OuneT Ne 5

1. ['pynnoBasi ckOpocTh KBa3UMOHOXPOMATHYECKOTO MOJIS.

2 Hudpakius ceeta (onpeneneHue). Pacdér MHTEHCUBHOCTH JU(PParupOBaHHOTO

cBeTa Ha OCHOBe mpuHLUNA [roiireHca-dpenens. 30Hpl OpeHens.
DKk3aMeHaIMOHHbIN Ouner Ne 6

1. [TorepedyHOCTh 3JIEKTPOMArHUTHBIX BOJH B OJHOPOJHOW M30TPOIHOM Cpere.
3aKOH COXPaHEHHS IHEPTHH JIEKTPOMATrHUTHOTO MOJIA.

2. 3oHHas acTuHKa. Paguyc nepsoi 30061 OpeHens.

OKk3aMeHaIMOHHBIN OnneT No 7

1. Bexkrop IlolinTHHTa. THTEHCUBHOCTD 2JIEKTPOMArHUTHOTO OIS

2. 3akoHbI reomMeTpuueckor onTuku. [IoHATHE CBETOBOIO JyyUa.

DK3aMeHAIMOHHEIN OnneT Ne 8

1. JIunzel. [loctpoenne n3obpaxeHust B TOHKOH JIMH3E.

2. MHoromy4eBas HHTephEpEHIUs Ha TUIOCKONApaIeIbHOM TIaCTHHKE.



DK3aMeHalMOHHBINU OmiieTr Ne 9

1. [Tonspuzanus KBa3UMOHOXPOMATHYECKOrOo H3iMydeHus. [Ipubopsl s aHanmza
MOJISIpU3aIUH.

2. DHepreTuyeckue 1 CBETOBbIC BeIMUUHbI. DYyHKIUSA BUAHOCTH (1S ri1a3a)

Ok3ameHanMoHHbIN Oner Ne 10

1. Bekrop-napamerp CTokca CBETOBOro Iiydyka M e€ro cBoicrBa. (CTeneHb
MOJISIpU3aIUH.

2. Omnpenenenue sipneHus: uareppepennu BoiH. Konbua HetotoHa.

Ok3aMeHaMoHHbIN Ommer Ne 11

1. DNEeKTPOMAarHUTHBIE BOJHBI B JAMRJIEKTPUKE C morjomeHueM. KomrekcHbli
[I0Ka3aTelb NPEJIOMIICHUS.

2. HNHuTepdepeHiys 1ByX MOHOXPOMATHIECKUX BOJIH (TEOPHSI).

Ok3aMeHaMoHHbIN Oner Ne 12

1. Ompir FOnra. Cxema  modydeHuss  MHTEP(PEPEHIIMOHHOHW  KapTUHBI.
XapakTepuCTUKU HHTEP(PEPEHIIMOHHON KapTHHBI.

2. SIBnenne "MmoTepu MONYBOJHBI" MPU OTPAKEHUU SJICKTPOMArHUTHOM BOJIHBI OT

ONTHYECKHU 00JIee TIIIOTHOMN CPEJIbI.
Ok3aMeHarMoHHbIHA Omiter Ne 13

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

2. Hudpakuus OpayHrodepa Ha IPIMOYTOIBHOM OTBEPCTHH U OECKOHEYHOH IIEIH.

Ok3aMeHaMoOHHbINA Ouer Ne 14

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

2. Hucniepcust cBera.

Ok3aMeHaMoHHbIHA Omiter Ne 15

1. Hudpaxkunuonnas pewérka. Onpenenenue. [IpuHnun neicTBus.

2. [TpuGopsl 111 M3MEPEHUs: CTENEHU MOJSPU3ALUMN SJIEKTPOMArHUTHOW BOJIHBI.
[Tomsipumerp.

Dk3aMeHaMoOHHbIH Ouer Ne 16

1. WnTepdepenius. [1oaockl paBHOM TONIIMHBI M paBHOTO HAKJIOHA

2. EcTecTBeHHOE BpallleHUE MIIOCKOCTH MOJISPU3AIUU CBETOBOTO My4ka. CaxapomeTpusi.
OK3aMeHannoHHbINA Orter No 17

1. Qopmynsl  PpeHens 11 OTPAKEHHOM U NPEIOMIIEHHOW BOIH. Biusanwue
MOJISIPU3AIIMH BOJHBI Ha KO (DUITMEHT OTpasKeHHsI BOJIHBI B 3aBUCUMOCTH OT yTJIa MaJICHUSI.

2. Bausiaue nudpaxiuy Ha pa3zpenaronyo cnocoOHOCTh TeIECKoIa.

Dk3aMeHaIMOHHbIN Omner Ne 18

1. SIBiIeHUE MOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

2. WznywarenpHas M MCIyCKaTelbHas CcHocoOHocTH Ten. 3akoHel Kupxroda.
Onpenenenue abCOMOTHO YEPHOTO Tea
Dk3aMeHalMoHHbI Ouner Ne 19

1. BnusHue pasmepoB OTBEpCTHUH Ha BHJIHOCTH WMHTEP(EPEHIIMOHHON KapTUHBI B
onbiTe FOHra
2. HckyccTBeHHas: aHM30TPONUSL ONTUYECKMX CBOMCTB Cpeibl, MHAYLUPOBaHHAas

anekTpuaeckuM nosiem: ekt [Tokkennca.

OK3aMeHanMoHHbIN Omter No 20

1. OnTuueckast aHu30Tponus (onpezencHue). SIBneHue 1BOMHOTO JTydenperoMIeHUs
B OJIHOOCHBIX KpUCTaJlIax.
2. KorepentHsle BonHbl (ompezneneHue). BpemeHHas W MPOCTPAaHCTBEHHAs

KOTepeHTHOCTh. CTIOCOOBI MTOTYIeHHST KOTEPEHTHBIX MyYKOB OT ICTOYHHKA €CTECTBEHHOTO CBETA
DK3aMeHaMOHHbIN Omiter Ne 21



1. 3aKkoHBl M3IIyuyeHHsT abcoMOTHO uepHOro Ttena: 3akoH Credana—bonbimana;
3aKOH cMmeleHus Buna.

2. Wutepdepeniys Ha kiune. [1o10ckl paBHON TONIIUHEI.

Dk3aMeHaIMOHHbIHN Ounetr Ne 22

1. HenuneitHo-onTHUecKue SBJICHUSA: ONTUYECKOE JETEKTUPOBAHHE, T€HEpaLus
ONTUYECKUX FTAPMOHHUK, TapaMeTpHUecKasi FeHepalys 3JeKTPOMarHUTHBIX BOJIH.

2. Hudpakuus OpayHrodepa Ha CUCTEME OTBEPCTHIA.

Dk3aMeHaIMoOHHbIH Omner No 23

1. HenuneiiHo-onTHueckue sIBIEHUS: CaMO(OKYCHPOBKA CBETA, BBIHYXICHHOE

paccesiHHME€ CBeTa, MCUYE3HOBEHUE KpacHOW rpaHulbl (oTodddexra, 3aTeMHEHHE Cpeabl,
IIPOCBETIIEHUE CPEJIBI.
2. OcHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTUKH.

Yposens chopmupoBannoctu MOIIK 3.1, MOIIK 3.2 onenuBaeTcst B mpolecce 3amuThl
OTYETOB IO JIA0OpaTOpHBIM paboTaMm, Kak (OPMBI TEKYIIETO KOHTPOJISA. YCIeIIHas 3alluTa
OTYETOB M0 JIaOOpaTOpPHBIM PadOTaM SBISETCS OCHOBAaHUEM JJIsl JOMycKa O0ydaromierocs K
IIPOMEKYTOYHOM aTTECTalMU 110 TaHHOM AUCIUILIMHE.

Ilepeuenv mem nabopamopheix pabom

O06paboTka 3KCIIepUMEHTATbHBIX JAHHBIX

HccenoBanre CBOUCTB CHEPUUECKOTO 3epKalia

Onpenenenue GOKYCHOTO PaCCTOSHUS TOHKOW JTMH3bI

W3yueHne 3aBUCUMOCTH OCBEIIEHHOCTH OOBEKTa OT PACCTOSIHUS 10 HCTOYHHKA CBETA
Jucrniepcust ONTUYECKUX BOJIH

Omnpenenenne CTENEHN MOJIIPU3AINMN U3ITYUYEHUS ITOIYIIPOBOAHUKOBOTO Ja3epa
HccnenoBanue siBJICHUS BPALEHUS IUIOCKOCTH MOJIPU3ALMH BOJIHBI

Omnpenenenne NoKa3aTems MPETOMIICHUS CTEKIITHHON TPU3MBI

OmnebiT FOHra

Onpenenenne XapakKTepUCTUK JIMH3BI IPU HAOII0IeHNH Kouel] HproToHa

W3mepeHue nuamMerpa TOUYEUHOTO OTBEPCTHS HAa OCHOBE IU(PAKIIMOHHBIX U3MEPEHUIN
Omnpenenenne MUPHHBI TS HA OCHOBE JU(PPAKIINOHHBIX H3MEPEHHUI

Omnpenenenue nepuoja TUGpPakIMOHHOMN peleTKH

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

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

CoNoOA~WNE

O N
rPWODNEO

Kpurepun onenuBanus: 1a60paTopHbIi IPAKTUKYM CUUTAETCS MPONUJCHHBIM, €CITH 110
BCeM paboTaM 00y4aroIUMCs JIaHbl OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, BHITTOJHEHBI BCE
MPAKTUYECKHE 3a/1aHusl, IOJTOTOBJIEHBI OTYETHI O BHINOJIHEHUH.

Pesynbprarel  2K3aMeHa  ONPENENAIOTCA  OLCHKAaMH  «OTIMYHO»,  «XOPOILOY,
«yZIOBJIETBOPUTEIILHO», «HE YJIOBJIETBOPUTENBHO». B coorBercTBUM € (OpMUPYEMBIMU
komneteHmusiMu OIIK-1, OIIK-3, T1IK-1 u pesynsraTamu ocBoenust aucturinael MOIIK 1.1,
NOIIK-1.2, UOIIK 1.3, HOIIK 3.1, MOIIK 3.2, UIIK 1.1, UIIK-1.2 pa3paboTaHbl KpUTEPHH
OLICHOK.

Kpurtepnn onennBanus pe3yibTaToB 00y4eHHs
Komnerenuus HNnaukatop

KOMIIETEHIMH He
VY nosnersopu-
YAOBJIETBO- Xopouio OTIn4YHO

TCJIBHO
PUTEIIBHO




OIIK-1 HOIIK 1.1 Orpanndennsie | OOmwe, HE Cdopmuponan- Cdopmuposan-
Cnocoben YMeeT NpuMeHATh | nin CTPYKTYpHpOBa | HbIE, HO HBIE CHCTEMAaTH-
MPUMEHSTH 3HaHMA (parmMeHTapHBIC | HHBIC 3HAHUS cofeprKaliye 3UPOBaHHBIE
€CTECTBEHHOHAyY | MaTEMaTHKH B 3HaHWA 3aKOHOB | 3aKOHOB OTZAEbHBIC 3HAHMS OCHOBHBIX
HBIE W OOIIeWH- | mpodecCHOHANbH | ONTHKH, cabo OIITHKH; B mpoOensl 3HAaHUA | 3aKOHOB ONTHK;
JKCHEPHbIE Oif IesITeIbHOCTH | C(OPMUPOBAH- | LEJIOM YCIIEITHO | OCHOBHBIX c(OopMHUpOBaHHEIE
3HaHWS, METOJBI | IIPH MOAEIHUPO- HbIC HaBBIKU U MIPUMEHSIEMBIC 3aKOHOB ONTUKH; | HAaBBIKH
MaTeMaTUYeCcKOro | BaHUH U yMeHUS IpU HaBBIKH U yCIEIHO YMEHHUS; UX
aHajIM3a U | IPOEKTUPOBAHUH | BBIIOJIHEHUU yMEHHUS MIPUMEHSIEMBIC ycrenHas
mozenupoBanus B | UOIMK 1.2 JMa0OpaTOpHBIX | JEMOHCTpHpYe- | HaBBIKM U YMEHUS | aKTyalu3aius
UH)XEHEpHOU Ymeer paboTt n MBIE TPU TIPOSIBIISIEMbIE IPY BHITTOJTHEHUH
JeATEIBHOCTH, MIPUMEHSTH peLIeHNN 33124 | BBIIIOTHEHUH TIPY BBITIOJIHEHNH | J1TaDOpaTOPHBIX
CBSI3aHHOH € Tpo- | oOmenHxeHep- IO OTITHKE. 71a00paTOpHBIX | 1a0OPaTOPHBIX pabot u
eKTHPOBAaHNWEM U | HbIC 3HAHHA B paboT n paboT 1 pemICHNH | TIPAKTUIECKUX
KOHCTPYHPOBa- npodeccroHab- pelIeHun MIPaKTHYECKUX 3aJaHuH 10
HHEM, HOH MIPaKTHYECKUX 3aja4 10 ONTHKE. | AWUCHIUILIMHE.
TEXHOJIOTHSIMU JEATETbHOCTH 3a7ad4 1o 3Haer JeranbHO 3HaeT
IIPOU3BOJCTBA HOIIK 1.3 OIITHKE. (dyHIaMEeHTaIb- (dyHIaMeHTaIb-
ONTOTEXHHUKH, YMeer npuMeHsTh Her uérkoct B | Hble pusnueckue | Hble pu3nyecKkue
OIITHYCCKHUX U | 3HAaHUA 3HAaHUAX 3aKOHBI, 3aKOHBI,
OIITHUKO- CCTCCTBCHHBIX (byHI[aMeHTaJ'II)H OIIMChIBAKOIINEC OIIMChIBAKOIINC
QJICKTPOHHBIX HayK B bIX 3aKOHOB U OIITUYCCKHEC OIITUYCCKHEC
npudopoB U | HH)KEHEPHOH SIBTICHUI B SIBTICHUSI, HO HE SIBJICHUS,
KOMIUIEKCOB. MIPaKTHKE. OIITHKE U YBEPEHHO HX YBEPEHHO HX
omuceBalomuX | ¢opmynupyer u | Gopmynupyer u
ux OOBSICHSCT. 00OBsCHSCT
MaTemaTudec-
KHX MoJeJei
Komnerenuus HUnpukarop Kpurepuu oueHuBanus pe3yibTaToB 00y4eHUs1
KOMIIeTeHIINH

He ynosnerso-
pUTENBHO

VY nosnersopu-
TEIBHO

Xopouio

OTIN4YHO




OIIK-2
Cnocoben
BBISIBIISITh
€CTECTBEHHOH
ay4HYIO
CYILIHOCTh
npobiieM,
BO3HUKAIOIIUX
B Xo7e
npogeccuoHal
bHOU
JESITEIbHOCTH,
U T[PUMCHSITH
COOTBETCTBYIO
mui  pU3MKo-
MaTeMaTH4eCcK
15051 armapar
VIS ux
dbopmanuzanu
U, aHalu3a H
TIPHHSTHS
pelIeHusl.

NOIIK
2.1 Nwmeer
MIPEJICTABICHHE
00
HUCTOPUIECKOM
"
COBPEMEHHOM
COCTOSIHUHT
obnactu
npodeccuoHat
BHOM
JeSTeTbHOCTH

®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 3aTPyIHSIETCS
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
HCCIICIOBaHUMN.
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
BBIIIOJHACT
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...




TIK-3 UIIK ®parmenTapuasl | HemomHbie Cdopmuponan- Cdopmuposan-
Crocoben 3.1 € 3HaHHA O 3HAHMSA HBIE, HO HBIE U
bopmymaposa | Ucrompsyer MPUHIUIIAX METOZUKH cofeprKaliye CHCTEMaTH3HPO

paboTsI HU3MEpPEHNH U OTZAEbHBIE BaHHbIC 3HAHUA O
Tb }yHrameHTaIb npu6opoB s | mpuHIHMIOB NpOoOENbl 3HAHUS | METOIMKE
MaTEMAaTHUYCCK | HbIC 3HAHUA O | usmepeHus pa60TbI 0 METOIMKE NPHUHIUIIAX
ue MOJIENIU (bl/ISI/I‘IeCKOI?'I OINTUYECKUX, puOOPOB IS U3MEpEeHu i U3MEPEHUN
IPOLIEC-COB W | mpHpoe u | doromerpuueck | m3mepenus ONITHYECKUX, ONITHYECKUX

o ux " ONITHYECKHUX, (doromerpuyec- XapaKTepUCTUK

SIBJICHUH, (1)I/I3I/ILICCKI/IX
ANIEKTPUUYECKUX | (OTOMETPHYECK | KUX H Ppa3IuYHBIX
HPOUCXOAAIN | ABJICHUAX BEJIMYHH. uxX u 3JIEKTPHYECKUX 0OBEKTOB.
X B | IPOUCXOJAIIN HecnocoOHOCT | ANEKTpHYECKUX BCJIMYHH. YMeHue
PamUOd3JICKTPO | X DIIEMEHTaX U 00BSCHUTH BEITUIHH. CrocoOHOCTD OOBSCHUTH U
HHBIX 06BEKTaX (uznueckue Ymenne OOBSICHUTH C MaTeMaTHIeCKU
SIBJICHUS, OOBSCHHUTH TIPUBJICYCHUEM OTHCaTh
CHUCTEMax W Ha | paguod3JIeKTPO
JexaIne B ¢$usnaeckue OCHOBHBIX ¢usnaeckue
Hx OCHOBC | HHBIX CUCTEM H | ocpope POIIECCHI, dopmyn HPOIIECCHI,
IIPOBOANTH KOMILICKCax JieficTBUs JIe)KaIue B ¢dusmueckne JIe)Kalue B
KOMITBIOTEPHO npubOpOB A OCHOBE MIPOLIECCHI, OCHOBE JiefcTBUSA
e ONTHYECKUX JeUCTBHUS JeXalne B ONITHYECKUX
HU3MEepeHuit ONITHYECKUX OCHOBE PalbOTEHI npudopoB
MOACNpOBaH O} 00poB, H npuOOpOB IS A37TMYHOTO
parMeHTapHoe | npuOopoB, HO pUOOpPOB 1 p
ue H BJIaJICHHE uMeeT ONITHYECKUX Ha3HA4YeHHs U
OIITUMHU3AIHIO. HaBBIKAMU OTIpeAEIEHHbIE | M3MEpEHUH METOANYECKHE
U3MEpEHUH po0erns! B He coBcem 0COOCHHOCTH UX
ONTHYECKHUX 3HAHMAX 1O yYBEpPEHHOE HCTIONIb30BAHUSA
XapaKTEepPUCTHK | METOAMKE BIIAJICHUE YcnemHoe
00BEKTOB. OTIpEAEICHHS HaBBIKAMHA BIIaJICHNE
HecrnocoGHOCTE | onmTHYECKHX N3MepeHni METOAMKaMH H
BBITIOJTHUTD BEJINYMH. ONITHYECKUX HaBbIKAMHU
9KCIIEPUMEHT. Cnaboe apaMeTpoB U3MepeHuit
BJIaJICHUE 00BEKTOB U ONITHYECKUX
HaBbIKAMU HEYBEPEHHOE apaMeTpoB
U3MepeHuil UCIIOJIB30BaHHE H3y4aeMbIX
ONTUYECKUX METOAMK 0OBEKTOB.
rapamMeTpoB U ONITHYECKUX Ymenoe BrangeHue
XapaKTepUCTUK | W3MEpeHuil. MaTeMaTH4eCcKUM
TIpUOOPOB /IS anmnapaToMm st
OIITHKO 00paboTKn
¢bu3IUeCcKuX pe3yiIbTaToB
HCCIeI0BaHUI HU3MEpPEHUH.
OKpy>Karouiei
cpensl
4, OIIeHO'—lHLIe MaTepHajabl IJIA NMPOBEPKH O0CTAaTOYHbIX 3HAHUM

(chopMUPOBAHHOCTH KOMIIETEHIMIA)

Tecm UOIIK 1.1, 1.2. 1.3 ona nposepku cghopmuposanrnocmu 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
MarHuTHOE MoJie, onpeaensieMoe 3akonoM buo-Casapa.
2. Menstoieecsi BO BpEMEHU MarHUTHOE MOJIe
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 yeTBEPTHIiA

n) Bce gerbipe dakra

e) IlepBblii, BTOpOIi U TPETUIA.




Kynona.

Ha xakxue u3 nepeuucnennuvix gpakmog 06

4. B npupoze He CylIIeCTBYEeT MarHUTHBIX 3apsi0B,
[IO3TOMY CUJIOBBIE€ TUHUU MAarHUTHOTO I10JI1 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 ¢ Oojblne  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 wiockoil | a) Kpyrosas nonspusanus
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 TMHEHHBIX MOJIApU3aTOpa (aHATU3ATOP
HEO0OXOJUMO UMETh, UYTOOBI 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 a30BBIX 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 HE0OX0oaMMOe u | a) Jlu"eitHas monspu3aus
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) yBenuuuTcs B 4 paza
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
L z
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 a3 & MEKAY 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) ABYXJIy4eBas 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 MOJIOBHHY BOMPOCOB.

Tecm UIIK 1.1, 1.2; UITIK 3.1015 npogepku cchopmuposanHocmu KomnemeHyuil. o OUCYUnIuHe
«OCHOBbI ONMUKU

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# MTOBEPXHOCTBHIO. . 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 dKpaH JIs 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 JAu(pakIMOHHON 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:

(BBIOpaATH 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 BeleCTBO, | 0)  MPOMCXOAUT  MOBOPOT  IJIOCKOCTH
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 XapaKTepuCTHK JIa3epHOTO ITy4Ka
OIIpesieIIsieT 3TO sIBJIeHUE?

0) JAIMHA BOJHBI Ja3€PHOTO U3IYUEHUS
B) MOJISIPU3ALHS JTa3€PHOTO U3ITYUCHHUS
F) IUIOTHOCTh MOIIHOCTH B IIOICPCHHOM

ceuennu myuka (1 > 1)

Kitoun: 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 TOJIOBHHY BOMPOCOB.
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O2Cu/I3 HU TI'Y, npodeccop

bproxanoBa Banentnna BrnagumuposHa,

0O2Cu/I3 HU TT'Y, noueHT

KaHg. (u3.-MaT. Hayk, Kadeapsl




