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BBeaenue

AKTYaJBHOCTb Y4eOHOH AucuuIuHbl «OnTukay o0ycioBieHa HE0OXOAUMOCTHIO (popMUpOBaHUS Y
OyAyIMX CIEIUaNCTOB TEOPETHUKO-METOMOJOTHYECKUX KOMIIETCHIIMH, MPAaKTHYECKHMX YMEHHUH Ha KOTOPBIX
OazupyeTcs mpodeccuoHanbHas IeATeNbHOCTh B (pu3nke. B COBpeMEHHBIX YCIOBUIX BaKHEHIIUM 3J1EMEHTOM
MOATrOTOBKM OakanaBpoB B o0jacTu pusuku siBusgercs: GOpMUPOBAHUE Y HUX CAMOCTOSITEIBHOCTH H KYJIBTYPBI
HAYYHOTO MBIIUICHUS, CIHOCOOHOCTH  BECTH HAYYHYI0 M TNPO(ECCHOHAIBHYIO NeSTeIbHOCTb, HAaBBIKOB
MOCTaHOBKHY 1IeJIeH, 3a/1a4 IPH PELICHUN MPOOJIEMHBIX CUTYAIHH.

Heasto Ja00paTOPHBIX 3aHATHI sBiseTcd (OPMHPOBAHHE MPOPECCHOHAIBHBIX KOMIETCHINH
OakamaBpa mo HampaBinermio 03.03.02  ®wusmka, CBS3aHHBIX CO CHOCOOHOCTBIO TPOBOAWUTH HAyYHBIE
HCCIIeI0BaHMS B M30paHHOM 001aCTH SKCIIEPUMEHTAIBHBIX B (HITH) TCOPETHICCKUX (PU3HUECKUX HCCIICIOBAHNN
C TIOMOMIBI0 COBPEMEHHON MpPHOOpHOW 0aszbl (B TOM YHCIE CIOXKHOTO (DH3MYECKOTO OOOpYIOBaHHSA) W
MH(QOPMALIMOHHBIX TEXHOJIOTUH ¢ YIETOM OTEYECTBEHHOTO U 3apy0esKHOIO OIbITA.

OcHOBHbBIE 321241 JUCHUIIMHBI:

— NOHUMaHue (HU3NUECKON KapTUHBI MUPA NIPU U3yYCHUHU CBETOBBIX SIBJICHHUM, ONTHYECKUX 3P PEKTOB U
B3aUMOJICHCTBUS CBETA C BEILIECTBOM;

— IPUMEHEHNE TEOPETHUUECKUX 3HAHUI [TPU PEIICHUH 3aad.

B pesynbrare u3ydeHus] JUCLUIUIUHBI Y 0Oyvaromuxcs GOpPMUPYIOTCS CIEAYIOIIHME KOMIIETCHIUH (B
COOTBETCTBHHU C 00pa30BaTeIbHBIM CTAHJAPTOM):

UJ-2yk1 OCYIIECTBISIET TOUCK, OTOOp W CHCTeMaTH3alui0 WHGOPMALUU JJS  OIpeIeTeHUs
ANbTEPHATHBHBIX BAPHAHTOB CTPATErMYECKUX PEIICHUH B TPOOJIEMHOM CUTYalluu

NJ-3yk-1 ompenenser U OLEHUBACT PUCKH BO3MOKHBIX BAPHAHTOB pPEIICHUH MPOOIEMHON CHUTYallWH,
BBIOUPAET ONTUMAJIBLHBII BapUaHT €€ peleHHsI.

N-lomnk-1

WCTIONB3YeT 3HaHUS (PU3MYECKHX 3aKOHOB, MPOIIECCOB, SIBICHHI, a TaKXkKe IMOBEJCHUE (PU3MUECKHX
00BEKTOB MPH PA3IMYHBIX BHEIIHUX YCIOBUSIX, IPH PELICHUH 3aJlad B CBOEH MpoQecCHOoHATLHON

JeSITEIIbHOCTH.

WI-20mk-1

HCHOJb3YeT MaTeMaTHYECKUH anmapaT 1 METO/Ibl MaTEMaTHYECKOI0 M YHCIEHHOTO MOIECITMPOBAHUS

JUIs1 OITUCAHUS, aHATTN3a, TEOPETUIECKOTO U

SKCHEPUMEHTAIBHOTO HCCIIEAOBaHUA (U3MYECKHX CHUCTEM, SIBJICHHH M TPOLECCOB B CBOEH
npodecCHOHANIBHON AEATENTbHOCTH.

W-3onk-1

cnoco0eH chopMyIUpoBaTh U PELINTh 33/1a4y B CBOEH Mpo(hecCHOHAIBHOM NesITENbHOCTH, ONHUPasich Ha
CBOM 3HAHHMSA B 00J1aCTH (PU3UKO-MAaTEMAaTHIECKUX U €CTECTBEHHBIX HAYK.

NA-1lonk-2



MPOBOANT HAYYHBIE HCCIEAOBAaHUS  (PU3UYECKHX OOBEKTOB U  TPOIECCOB C  ITOMOIIBIO
SKCIIEPUMEHTAIBHBIX METOAOB HCCIEAOBAaHUA, a TaKXKe C MCIOJIb30BAaHUEM TEOPETUYECKOrO aHauu3a H
MaTeMaTHYECKOTO U YHCIEHHOTO MOJETUPOBAHUS;

W-2omk-2

MPOBOIUT 00pabOTKY MOJYYEHHBIX IKCIIEPUMEHTATIBHBIX JAHHBIX C UCIIOJIB30BAHUEM METOIOB TEOPHU
00paboOTKM pe3yabTaTOB SKCIHEPUMEHTAIBHBIX W3MEPEHHH, a TaKkKe COTJIAaCHO TpeOOBaHWN HOPMATHUBHBIX
JIOKYMEHTOB

W-3ork-2

MPOBOJUT aHAJIN3 MOJIyYSHHBIX PE3yIbTAaTOB, & TAKXKE COCTABIISIET OTYET MO Y4eOHO-

HCCIEA0BATEIbCKON JIeSITENbHOCTH, Cc ydeToM TpeOOBaHWI TIPEACTaBICHHUS PE3YJIbTATOB
HCCJIEI0BAHUN, COMOCTABIASA UX C U3BECTHBIMU aHAJIOraMu

W -4onk-2

CPAMOTHO TMPEACTABISECT PE3YJbTaThl TEOPETUYECKOTO U SKCIEPUMEHTAIBHOIO HCCIEIOBaHUSI B
OTYETHBIX MaTepUanax.

WI-1nka

CIOCOOCH OIICHHWTh aKTyallbHOCTh pElIaeMOl 3a/ladyd Ha OCHOBE aHaluW3a HAyYHOH JIMTEpaTypel H
WH(POPMAITMOHHBIX MaTEPHAJIOB 110 TEMATHUKE MCCIIETOBAHMS.

B pesynbpTaTe 0OCBOCHUS JUCHUILUIMHBI CTYJCHT AOJKEH MPOJIEMOHCTPUPOBATH!

'oTOBHOCTH OCYHIECTBIATH MOUCK, OTOOp M CHCTEMATH3alMI0 MH(GOpPMAIWU B OOJIACTH ONTHUKH IS
oInpezeNeHNs aJbTepHATUBHBIX BAPHAHTOB CTPATETHUYECKUX PEeIIeHUH B MpoOIeMHON cuTyanun

TI'oToBHOCTB ONpEETATh U OLEHUBATH PUCKH BO3MOYKHBIX BAPHAHTOB PEHICHUH MPOOIEMHON CUTYAaIINH,
BBIOOP ONTHMAIILHOTO BapHaHTa €€ pelIeHus..

'oTOBHOCTH IPUMEHSTH OCHOBHBIE 3aKOHBI (PU3MYECKOM ONTHUKY U aKTHBHO NMPUMEHSTH OTH 3HAHUS JUISI
pemenus GyHAaMEHTAIbHBIX 32/1a4 B CBOEH MPOpeCCHOHATEHON ISATETEHOCTH.

I'oTOBHOCTE HCHONB30BAaTh MaTEMaTUYECKUM ammapar ($u3NYecKoil ONTHUKK JJisi  ONHCAHUS
IKCIEPUMEHTALHOTO HCCIIeI0BaHMS (DU3NYECKUX CUCTEM B CBOEH MPo(eCcCHOHANBHO JesITeTbHOCTH.

CriocobeH copMyIMpOBaTh M PEIIMTh 3a/adyy B CBOeH MPO(EeCCHOHATBLHON JEATeIbHOCTH, OMHUPAsCh
Ha CBOY 3HAHUS B 00JIaCTH (PU3MUECKON ONTHKH.

['oTOBHOCTP  TPOBOMWTH  HAy4HBIE  HCCIEAOBaHUS  (U3MYECKUX  OOBEKTOB C  MOMOIMIBIO
9KCTIIEPUMEHTAIILHBIX METOJIOB UCCIIEIOBaHUS (PU3UUECKON ONTHKH.

I'oToBHOCTE MpOBOANTE OOPaOOTKY MONYYEHHBIX SKCHEPHUMEHTAIBHBIX IAHHBIX C HCHOJIB30BAaHHEM
METO/I0OB TEOpUH OOPabOTKM Pe3yIbTAaTOB 3KCIIEPUMEHTANBHBIX W3MEPEHHH, a TaKKe COTIacHO TPeOOBaHMMA
HOPMaTHBHBIX JOKYMEHTOB.

I'oTOBHOCTB IPOBOJUTH aHAJIM3 MTOJYYEHHBIX PE3YJIbTATOB, a TAKXKE COCTABIATh OTYET MO Y4eOHO-

HCCIIEI0BATEIBCKON JIESITENTbHOCTH, C ydyeroM TpeOOBaHMH IPEACTABICHUS PE3yJbTAaTOB
WCCJIEIOBAHNH, COMNOCTABJISAA UX C U3BECTHBIMHU aHAJIOTaMH.

['0TOBHOCTH TPaMOTHO MPEACTaBIATH PE3YIBTATHI IKCIEPHUMEHTAIBHOTO HCCIEJOBAHUA B OTYETHBIX

Marepuaax.



I'0TOBHOCTBH OLICHUTH aKTYyaJlbHOCTh pEIIAacMOll 3alauyd Ha OCHOBE aHajIM3a HAY4YHOM JIMTEpaTypsl U
MHQOPMAIIMOHHBIX MaTEPHAIOB B 0071acTH (PU3UIECKOM ONTUKY 110 TEMATHUKE HUCCIECIOBAHMSL.

Lenp maHHOTO MpakTHKyMa — OMHCAHME IIOCIEIOBATENBHOCTH, OCHOBHOTO COJEpIKaHUS, METOAUKU
BBIMIOJTHEHNSI TMPAKTHUECKUX 3aHATHH MO y4eOHOMY Kypcy M (MJIM) CaMOCTOSITEJIbHOH MOArOTOBKM K HHUM.
3aHATHS TPOBOJATCS B POpPME MPAKTHUECKOTO 3aHSTHUSI.

[Ipu perenun 3aa4 NPaKTUYECKOTO 3aHATHUS CICAYET BBIIONHATH CIACAYIOUINE MpaBuiia 0QOpPMIICHHS

1. YcnoBust 3a1a4 nmepenuchBalOTCS MOTHOCTBIO 0e3 cokpateHuid. O0s13aTeNbHO 3aMCHIBACTCS HOMEP
3a7lau¥l ¢ yKa3aHuEeM HOMepa JIAOOpaTOPHOTO 3aHSATHS.

2. Texct u rpaduky IODKHBI OBITH BBIMOJHEHBI O€3 TOMapoK W HcmpaBieHuil. Jlomyckaercs
odopMIIcHHE Ha KOMIIBIOTEPE.

3. HeoOxomumo yka3aTb OCHOBHBIE 3aKOHBI M (pOPMYJIBI, HA KOTOPBIX Oa3HWpyeTcsl pelieHue, U IaTh
(hOpMYyITUPOBKY STHX 3aKOHOB, pPa3bsCHUB OyKBeHHbIE 00O3HaueHus ¢opmyn. Ecim mpu pemeHun 3amgad
npumensercst popMyia, HOITydeHHas AJIs1 YACTHOTO CIIy4asi, He BBIpaXKarollasi Kakoi-HUOyIb (PU3HUECKH 3aKOH
WIN HE SBIIOLIAsics onpeaeaeHueM (pU3nIecKol BEIMYMHbI, TO CJIEAYET IPUBECTH €€ BBIBOI.

4. PexomeHnmyeTcsl clenaTb 4YEPTEX, ICKU3HBIA PUCYHOK MM IOCTPOUTH TIpaduK, MOSCHAIOLIMN
coJep KaHue 3aJa4u UM X0/ PELICHUSI.

5. Pemenus 3agay IODKHBI COIPOBOXAATHCS HCUEPIBIBAIOLIMMHU, HO KpPAaTKUMH CIIOBECHBIMHU
00BSACHEHUSIMH, PACKPHIBAIOIINMHU (GU3NIECKHIA CMBICT YHOTPEOIsIeMbIX (DOPMYIL.

6. HeoOxomumo pemnTh 3amady B oOIIeM BHJE, T.€. BBIPA3UTh MCKOMYIO BEIHMYMHY B OyKBEHHBIX
O603Ha‘ICHI/IﬂX BCJIMYMH, 3aJaHHBIX B YCJIIOBUH 3aJa4U WM BBECACHHBLIX CaAMOCTOATCIIBHO.

7. OTBeT 337a4u B OOIIEM BHJIC U YUCIOBOC 3HAYCHHE UCKOMOM BEJIUYMHBI ¢ 00SI3aTEIILHBIM YKa3aHUEM
pasmepHoCcTH, mpenBapsembie ciioBoM «OTBET:», 3amuchiBaloTCS OTACIBHO TIOCJE pelieHus. PerneHus
OTJIENBHBIX 3a71a4 pa3AessiFoTCs.

8. B ciyuae ecnu 3aaHue pu MPOBEPKE HE 3aUTEHO, CTYJEHT 00513aH MPEACTaBUTh €ro Ha TIOBTOPHYIO
NPOBEpPKY, BKIIOYMB B €ro T€ 3aJadd, pPEHIeHUs KOTOPhIX OKa3aJuCh HeBepHBIMH. [loBTOpHas pabora
MIPEJICTaBIISIETCSl BMECTE C HE3aUTEHHOW padoToil.

9. CryzmeHT A0JDKeH ObITh TOTOB JIaTh YCTHBIC MOSCHEHUS 10 CYIISCTBY PEIICHHUS 3ajad, BXOASAIINX B
€ro pacueTHOE 3aJaHue.

10. [Ipu HecooTBeTCTBHM OPOPMIICHHUS padOTHI yKa3aHHBIM TPeOOBaHUSIM OHA He OyJeT 3auTeHa.



TEMA 1. OCHOBBI DJIEKTPOMATHUTHOM TEOPUU CBETA.
3agauu 1S pelnieHus B Ay TUTOPUH.

Jlazep wmsnmywaer uMNynabChl ¢ JuHTeabHOCTHIO T=0,16 Mkc ¢ sHeprueir W=10 J[[x. WznyueHue
bokycupyeTcs Ha Kpyriayo MuiieHb aquamerpom 0=0,1 MM, pacroioKeHHYI NePIEeHANKYISIPHO MydKy U
uMeronIyro kodd¢uiuent orpaxenus p=0,5. OnpeneiuTh CPEIHIO BEIUYMHY CBETOBOTO JIABJICHUS Ha
MUIIEHh ¥ MaKCHMaJbHOE 3HAUYEHWE HAIPSDKEHHOCTH 3JIEKTPHYECKOTO TOJNS B IMAJarollleM Ha MHUIIEeHb
My4Ke.

Py6uHOBBII nMasep (AInHA BOJHBI A=693,5 HM) H3IydaeT CBETOBOM MMITYJILC ¢ JIMTENbHOCTEIO T=107 ¢ n
sneprueit W=0,3 JI>x. Pesonarop nazepa cocTouT u3 AByX 3epkai. [lepBoe nMeeT KOXQPHUINUEHT OTpaKeHUs
p1=100%, BTOpOoEe — P2=90%. Pammyc myuka cBera r=2,5 mm. Haiitu cpenHioro cuiy, ¢ KOTOpOH CBET
JIeCTBYeT Ha TIEPBOE 3€PKajl0 BO BPEMs H3IIyUCHHS UMITYJIbCa.

B wuneampHOoM KomeOaTenmpHOM KOHTYpe ¢ eMkocThio (=20 nm® wu wuHmykTHBHOCTRIO L=0,5 MIH
MakcHManbHBIH TOK Im=1,0 MA. Onpenenute cOOCTBEHHYIO IUKIMYECKYIO0 YaCTOTY KOHTYpa o, MEPHUOJ
kosiebanuit T ¥ MONHYI0 SHEPTUIO KOJIeOaHH.

B upeansHoMm konebatenbuoM koHType (MKK) 3apsin koHzeHcaTtopa m3MeHsieTcs: o 3akony Q (t) =2cos
(2n-10%) , uKn. Onpenenure cOOCTBEHHYIO LHUKIMYECKYH) YaCTOTY KOHTYpa (o, aMILTMTYIy KOJIeOaHHiA
3apsiaa Qm M MAaKCUMAJIBHBIN TOK B KOHTYPE Inm.

MaxkcuManbHbI TOK B uaeanbHoM KonebarensHoM KoHType (MKK) =1 MA, a MakcuManbHBIN 3apsa Ha
00OKIakax KonaeHncaropa Q=108 Ki. Onpenenute coOOCTBEHHYIO HUKIMYECKYIO YaCTOTY Mo U Tiepuon T
kosiebanuii B jannom MKK.

WneanbHoMy KoNeOaTenbHOMY KOHTYPY, COCTOSIIEMY M3 KOHJEHcaTopa eMKOocThio =2 MK®D u Karymku
UHAYKTUBHOCTBIO L=0,4 T'H, mepenanu sHepruto W=4 JIx. OmnpenenuTe aMIUIUTyIHbIC 3HAUCHHS 3apsjia
Qm, HanpsxeHust U 1 TOKa Im B KOHTYpE, a TaKKe ACHCTBYIOIINE 3HAUYCHUA TOKa I 1 HanpsbkeHus Un.

Tok B aHTeHHE paauoNepeaaTInKa u3MeHserca no 3akony 1=0,5 sin (3-:10%t) , MA. Jlng usnydaromeiics
BHGKTpOMaFHHTHOP'I BOJIHBI OIIPEACIINTE HUKINYCCKYIO YaCTOTY 0 U JJIMHY BOJIHBI A

3agayuu 1151 CAMOCTOSITEILHOTO PellleHHs .

B wusnyuaromiell pajuoaHTeHHe TOK WM3MEHseTcs mno 3akony [=2 sin (2n-10°t) , mMA. Onpenenure
MUKJIAYECKYIO YacTOTY ® U JUTMHY BOJHBI A W3Ty4alonIelcs 3J1eKTPOMarHUTHOW BOJTHBI.

NneansHOMy KOJeOaTEIEHOMY KOHTYPY, COCTOSIIEMY M3 KOHJEHCaTopa eMKOcThio (=2 nmd W KaTyIIKu
UHAYKTUBHOCTEIO L=1,0 MKk['H, coobmmmu snepruro W=2 mk/[x. Onpenenure aMImUTyAHbIE 3HAUYEHUS
3apsaa Qm, HampspkeHns Um u Toka Im B KOHType, a Takke JEMCTBYIOIIME 3HauY€HUS Toka [ u
HanpspbkeHus Ug.



10.

TEMA 2. OCHOBHBIE TIOHATHS TEOMETPUYECKOM ONITUKMH.
3ajgauu 11 penieHus B ayIMTOPHI.

[MoBepx BBIMYKJIOrO cepudeckoro 3epkaiga paamycoM R=20 cM HaJIuaM TOHKWH CIIOM TJHIIEPHUHA.
Onpenenuts TIaBHOE (POKYCHOE PACCTOSHHUE TaKOM CUCTEMBI.

Jlyd cBera majmaer Ha TpaHb CTEKIITHHOW TPHU3MBI MEPICHIUKYISIPHO €€ MOBEPXHOCTH M BBIXOAHUT W3
MIPOTUBOIIOJIOKHON TPaHH OTKJIOHUBIIKMCH HA Yol 6=25° 0T MepBOHAYAILHOTO HanpasicHus. OnpeaeiuTh
MPEIOMIISIONIUHN YToll ¢ IPU3MEL.

®DoKyCHOE pacCTOsSHHE BOTHYTOro 3epkana f=15 cm. 3epkano maer AEHCTBUTENbHOE H300paKeHUE
MpenMeTa, YMEHbIIIEHHOE B TPH pa3a. OmpenenuTs pacCTOSHIE OT MPeIMeTa JI0 3epKara.

ITokasatp, 9TO MPH MPEITOMIICHHH B IPU3ME C MaJIBIM MTPETOMIISIONIAM YTIIIOM 0 JIyd OTKIIOHSETCS Ha yTOI

a=x (n —1)f, nezaBucumo or yTJa MajeHns, eCIIY MOCTIeIHNI TaKKe MaJl.

Cron6 BOMT Ha AHO peku M 1 M crojba Bo3BbILAeTcs Hajx BojxoW. HaiTm mnmmuHy TeHm crtoinba Ha
MMOBEPXHOCTH U JAHE PeKH, ecnr BeicoTa CoxnHIa Haja ropu3oHToM a=30°, riryOuHa peku 2 M, TIOKa3aTeib
npenomiieHust Boasl N=1.33.

[Ipenommsromuii  yron crekiassHHOW mnpu3mbl paBeH 30°. Jlyd cBera magaer Ha TrpaHb IPU3IMBI
NEPICHIUKYISPHO €€ MOBEPXHOCTH M BBIXOAMT B BO3AYX M3 APYrod I'paHH, OTKIOHSSCH Ha yroia 6=20° ot
MePBOHAYATIFHOTO HamnpasieHus. OnpeaenuTh MoKa3aTeNb MPeIoMIISHHS cTeka N.

IInockoBeImyKiIast JMH3a UMEET ONTHUYecKylo cumity @1= 4 nantp. BeINyKkiaylo HOBEpXHOCTH JIMH3bI
nocepeOpwin. Haiitu ontudeckyto cuity @, Takoro chepruyeckoro 3epkana.

st HEKOTOPO# CTEKIITHHOW MPU3MBI YTOJl HAUMEHBIIIETO OTKJIOHEHHS JTyda PaBeH MPEIOMIISIONIEMY YTy
npu3Mbl. Hailtu nocnenHui.

IInockoBeImyKiIast JMH3a UMEET ONTHWYecKylo cumity @1= 4 nanTp. BhINyKiaylo HOBEpXHOCTH JIMH3bI
nocepeOpwin. Haiitu ontudeckyro cuity @, Takoro chepruyeckoro 3epkana.

Paccrostane oT ocBemeHHOTO MpenMeTa 10 3kpaHa 1 M. JInH3a, moMeleHHass MeXIy HUMH, JaeT YeTKOe
n300paXkeHre MpeaMeTa Ha dKpaHe MPHU JBYX IOJIOKEHHSX, PACCTOSTHUE MEXAY KoTopbiMU 20 cM. Haiitu
(hOKYCHOE pacCTOSTHUE JTHH3BI.

3aga4u U1k CAMOCTOSITEILHOTO PellIeHHSA
Haiitu mpenensl, B KOTOPBIX MOXET MEHATHCS yrojl OTKJIOHEHHUS Jyda MPU MPOXOXKIECHUH CTEKIITHHON
MPU3MBI C TIPETOMIISIFOIINM yTriioM 6=60°.
Boruyroe cdepudeckoe 3epkalio JaeT Ha JKpaHe H300paKeHHE MpenMeTa yBeIHMYeHHoe B 4 pasa.
Paccrostaue ot mpeameTa 1o 3epkana paBHo 25 cM. OnpenenuTs paaunyc KpUBH3HBI 3€pKaa.
[Tyqox mnapaienbHbIX JIydeil MagaeT Ha TOJCTYH CTEK/SIHHYHO IUIACTHHY 0HOA yriaom i=60° wu,
HPETIOMIISISCh, IepexoauT B crekio. [llupuna a mydka B Bo3ayxe paBHa 10 cMm. Omnpenenuts mupuny b
My4YKa B CTEKJIE.
KakoBo HauMmeHbIIIee BO3MOKHOE PACCTOSHAE MEXKIY MPEAMETOM U €ro JCHCTBUTENBHBIM H300paKEeHHEM,
CO3/1aBa€MbIM COOHMPAFOIIEH JIMH30H ¢ TIIaBHBIM (POKYCHBIM paccrosiHueM f=12 cm.
Haiitn [imHy w300paxkenust |’ cTpesiku, pacrojoKEHHOW BJOJIb ONTHYECKOW OCH, BIUIOTHYIO K
pacceuBaronel JIMH3e, eciu aiauHa | camoli crpenky paBHa (HOKyCHOMY paccrosiHuio JuH3bI f. Pemenue
000CHOBATH IIOCTPOCHHUEM.
Haiitu ontrueckyto cuity 1 pOKyCHBIE PACCTOSHUSA TOHKOW CTEKJITHHOM JIMH3bI B )KHUJIKOCTH C [TOKa3aTeleM
npenomieHus N=1.7, ecau e€ ontuueckas cuia B Bozayxe ®o= -5 antp.



TEMA 3. IOCTPOEHUS B OITUYECKUX CUCTEMAX.
3ajgauu 1151 peneHusi B ayIMTOPUH.

1. Kakas U3 Touek SBISCTCS N300paKCHUEM UCTOYHHKA B TUIOCKOM 3epKaje?

ol °3

S

2. Tloctpoiite n3oOpaxkeHue npeaMeTa B TnH3e. OXapakTepusyite H300paxkeHue, ONpeCIUTe YBEINICHHUE.

3. Ilpu mepexoje yiyda cBeTa U3 OHON CPEIbI B APYTYIO Yrojl NMajieHus paBeH 53°, a yron npenomieHus 37°.

T
<
T

KakoB OTHOCHTENBHBIN IMOKa3aTeNb MPEIOMIICHHS BTOPOU CpeAbl OTHOCHTEeNbHO mepBoi? (Cremaiite
YepTex, C yKazaHHEM yTJIOB.)

4. C mnomolpl0 coOMparomiel JIMH3bI IMOJYYHMIM HW300pakeHUE CBETALICHCS Touykd. JleHcTBUTENbHOE
n3o00paxxeHne Haxoautcs Ha pacctosHuu 0,2 M oT uH3bL. DokycHOe paccTosiHue TuH3BI paBHO 0,15. Ha
KaKOM PAaCCTOSIHHU OT JIMH3bI HAXOIUTCS MPEAMET?

5. Yron Mexay IIOCKUM 3epKalioM 1 TIaIalOlIiM JTy4oM CBeTa yBenmumin Ha 8°. Ha ckombko mpu

3TOM M3MEHUJICS YToJl MEXy MaJarolliM U OTPaKeHHBIM OT 3epKajia JTydyamMu?

6. Kakas u3 crpenok sBisiercst n3o0pakeHueM crpenku AB B mmockom 3epkane? Y
Vs N
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7. HOCTpOI/ITe H3o6pa>1<eHHe nmpeamMeTa B JIMH3C. OxapaKTepmyHTe M3o6pa>1<eH1/Ie,

OMPEACIIUTC YBCINYCHUC.

T :

8
8. CI/IHYC MNpEeACIbHOIO yIjia NOJHOI'0O BHYTPECHHCTO OTPAKCHUA HA T'PAHUIC CTCKIIO — BO3AYX PABCH E quy

paBeH a0COIOTHBIN TIOKa3aTesb npenomiieHus crekia? (OTBET OKPYTIIUTh A0 COTHIX.)

9. C mnoMmoIIpi0 coOMparoIIel JIMH3BI MONYYHIH H300paXKeHHe CBETSIICHCS TOYKH. Touka HaXOIWUTCS Ha
paccrossHum 1,2 M oT nuH3bL. M300paxkenune Haxoautcs Ha pacctosHuu 0,4 M oT nmH3BL. Yemy paBHO
(hOKyCHOE PacCTOSTHUE JTMH3bI?



10. VYron mazeHus jdyda Ha 3€pKajbHYIO MOBEPXHOCTh paBeH 30°. UeMy paBeH yroa MeXAy HaJaloluM H
OTPaKEHHBIM JIyIaMHu?

3agayum Il CAMOCTOSITEILHOTO PellleHHs.
1. Jlyd cBeta u3 Bo31yxa I1afaeT Ha CTEKSIHHYIO IUIOCKONIapalljIeNbHyI0 IIacTUHKY. Ha kakoM pucyHke
MIOKA3aH IPaBUIIBHO XOJ 3TOTO JIyda?

LESs

S

2. Tocrpoiite nzo0OpakeHue npeaMeta B auH3e. OxapakTepu3yiTe H300paKeHHE, ONPEACTUTE YBEIUICHNUE.

I

F

3. IlpemenbHBI yroj MOJHOIO OTPAaXEHHs JJIs HEKOTOPOTO BellecTBa Okasajics paBHeiM 30°. Haiitn
MIOKAa3aTeNb NPEJIOMIICHHS 3TOTO BeliecTa?

4. C moMompl0 COOMpAIOIIEH JTHH3BI TOMYYHIA H300paKEHHE CBETAIMICHCS TOYKW. 10YKa HAXOAWUTCS Ha
paccrosaum 0,2 M oT nuH3BL. M300pakeHne Haxomutcs Ha paccrosHuu 0,2 M oT nuH3bL. UeMy paBHO
(hOoKyCHOE paccTOSTHUE JTHH3HI?

5. VYron mameHus iyda Ha 3epKaNbHYIO0 TOBEPXHOCTH paBeH 20°. Uemy paBeH yroim Mexmy MagaloliM U
OTpakKeHHBIM JTydamu?




TEMA 4. UIHTEP®EPEHIIUS CBETA.
3ajgauu 11 penieHus B ayAMTOPHI.

Ha IMyTU MOHOXPOMATHUYCCKOIo CBE€Ta C JUIMHOW BOJIHBI 0,6 MKM IIOMCHICHA IUIOCKOIIapaljiejabHas
CTCKJISHHAS IIJJaCTUHKA TOJIIHUHOM 0,1 mMm. Caer nmagacT Ha HEC HOPMAJbHO. Ha kakoi yroja CJIcayeT
IMOBEPHYTH IJIACTHUHY, 9TOOBI ONITHYECKAS JUIMHA TYTU U3MEHUJIACh HAa NIOJIOBUHY JJIMHBI BOJIHBI?

Ha mytu cBeToBO# BOJHBI, HAYIIEH B BO3AyXe, IOCTABIWINA CTEKISTHHYIO TUTACTUHKY TONIIHMHON 5 MMm. Ha
CKOJIBKO M3MEHHTCS ONTHYESCKAas JJIMHA ITyTH, €CJIM BOJHA MajJaeT Ha IUIACTHHKY: 1) HOPMaJbHO; 2) MOJ
yriom o = 30° ?

Haiit Bce nuuHBI BOJAH B auanasone Buaummoro ceera (ot 0,38 mo 0,76 mkm), kotopeie OyayT: 1)
MaKCHMaJIbHO YCUIICHBI; 2) MaKCUMAJIbHO OCJIA0JICHBI TPHU ONTUYECKON Pa3HOCTH X012 HHTEP(PEPUPYIOIIHX
nyueid paBHOH 1,8 MKM.

JlBa mapauteibHbIX MOHOXPOMATHUYECKUX JIyda MagaloT HOPMaIbHO Ha CTEKJISHHYIO mpm3my (N = 1,5) u
BBIXOJAT U3 Hee. PaccrosiHne Mexay magaromumu tydamu 2 cM. [penomistomuii yron npusmsl o = 30°.
Onpenenuts pa3HOCTh (a3 Tydel mpH BEIXOJE U3 MPU3MBIL.

Paccrostane Mexy IByMsI KOT€pPEHTHBIMUA MCTOYHHKAMH cBeTa ¢ miuuHON BomHBI 0,5 MkM pasro 0,1 mm.
Paccrostane Mexnmy wHTEpEpEeHIIMOHHBIMH IIOJIOCAMUA B CpelHel dYacTh 3kpaHa paBHo 1 cm. Haiitu
paccTosiHUE OT UCTOYHUKOB JI0 dKpaHa.

Paccrostane mexay nByms meismu B ombiTe FOHTa paBHO 1 MM, paccTosHuE OT IIenel o 3KpaHa 3 M.
Onpexnenuts AIMHY BOJHBI CBETA, €CJIN IIUPUHA [10JI0C MHTep(dEepeHMH Ha SKpaHe paBHa 1,5 Mm.

B omeite FOnra paccrosaue mexay mensimu 0,8 Mmm. Ha kakoM paccTosiHMM OT Iesei clieyeT MoCTaBUTh
JKpaH, YTOOBI IMUPHUHA UHTEP(HEPSHIIMOHHOM TOJIO0CKI OKa3aiach paBHol 2 Mm? [[nuHa BosHbI 0,5 MKM.

B omeite ¢ 3epranamu OpeHenst pacCTOSTHUE MEXKTy MHUMBIMU H300paKEHUSIMH HCTOYHHMKA CBETA PABHO
0,5 MM, paccrosiHEe OT HUX 70 PKpaHa paBHO 3 M. [[imuHa BosHbI cBeta 0,6 MkM. OnpeIeIuTh MUPUHY
MOJI0C HHTEpPEPEHIINN Ha KpaHe.

3agayuu 17151 CAMOCTOSITEILHOTO PellleHHs .

Paccrosiane mMexmay OByMsS KOT€pPEHTHBIMU McTOYHUKamMH cBeta (A=0.5 mxm) paBHo 0.1 mm. Paccrosaue
MEXy UHTEep()EepEeHIIMOHHBIMH TOJIOCAMH Ha JKpaHe B CpeJHEl 4acTH WHTEep(EepPEHIIMOHHOW KapTHHEI
paBHO 1 cM. OnpeaenuTs paccTOsSTHIE OT UCTOYHUKOB JI0 IKpaHa.

Paccrostaue Mexny nByms mensamu B onelte FOHra paBHO 1 MM, pacCTOsSIHUE OT IIEJeH 10 3KpaHa PaBHO 3
M. OnpenennTs ATUHY BOJIHBI, HCITyCKaEMYIO HCTOYHHMKOM MOHOXPOMAaTHUYECKOTO CBETA, €CJIM LIMpUHA
nosioc HHTepEepeHIINN Ha KpaHe paBHa 1.5 M.

B ombite HOHra paccrosaue Mexny mensmua paBHo 0.8 MM, amuHa BoiHbl A=640 HM. Ha kakom
paccTossHUM OT MIeNiel ClleyeT pa3MecTHTh DSKpaH, 4YTOObl HIMPHHA HHTEPPEPEHIMOHHOW ITOJOCHI
COCTaBHIIA 2 MM.

B omnsite ¢ 3epkanamu dpenens paccTosHIE MEXIY MHUMBIMH M300paKEHHSIMA UCTOYHHMKA CBETAa PABHO
0.5 MM, paccTosiHEE OT HHX A0 dKpaHa 5 M. Jlnuna BosiHbl cBeta A=0.6 MkM. OnpenenuTs MHUPHHY H0JI0C
nHTep(hepeHny Ha SKpaHe.
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TEMA 5. OCHOBHBIE UHTEP®EPEHIIMOHHBIE CXEMBbI.
3ajgauu 1151 peneHusi B ayIMTOPUH.

Hns maTepdepenmn ucmonb3yeTcs cxema Jlmoina. Paccrosaue ot mcrounmka ceera (A=0.6 MxM) 10
SKpaHa pPaBHO 2 M, PacCTOSHHE OT MUCTOYHHMKa 10 3epkama 0.55 mm. Uto Oymer HaOmOmaTeCs B TOUKE,
PacIoJI0KCHHON Ha TAKOM e PaCCTOSHUM OT 3epKajia, CBET WU TEMHOTA.

B omebiTe ¢ 3epkanamu DpeHens paccTosHEe MEXIY MHAMBIMU H300pKECHHUSIMA UCTOYHHKA CBETA PABHO
0.3 MM, paccTosiHue OT HUX 110 dKpaHa 3 M. JlnuHa BosHBI cBeTa A=0.6 MKM. OnpeeNuTh MUPUHY T0JI0C
nHTEepPEPEHINH Ha DKpaHe.

Pamunyc xpuBH3HBI IIOCKOBBITYKIONW JUH3BI 4 M. UeMmy paBHa UIMHA BOJIHBI TAJAlOIIET0 CBETA, €CIU
paauyc MATOTO CBETJIOro KOJIbIa B OTPAKEHHOM CBETa paBeH 3.6 MM.

IInocko-BBIMTyKNNass CTEKISHHAs JHH3a C pagumycoM KpuBHM3HBI 40 cM compuKacaeTcsl  BBITYKJIOH
MMOBEPXHOCTBIO CO CTEKIITHHOW TUTAaCTUHKOW. [Ipr 3TOM B OTpaX€eHHOM CBeTe paguyCc HEKOTOPOTO KOJbIla
2.5 mM. HabGuronast 3a JaHHBIM KOJIBIIOM, JIMH3Y OCTOPOYKHO OTOJBUHYJIM OT IUIACTHHKH Ha 5 MkM. Kakum
CTaJI paJuyc 3TOro KoJspLa?

Paccrosnue mexny nByms mwensmu B onbite FOHra paBHo 1 MM, paccTostHUE OT LIENel 10 3KpaHa paBHO 3
M. OHpCIICJ'H/ITI) AJIMHY BOJIHBI, MCIIYCKAEMYIO HCTOYHMKOM MOHOXPOMATUYCCKOI'0 CBETa, €CJIM IIHPUHA
HoJI0Cc UHTephEePEeHIINN Ha SKpaHe paBHa 1.5 MM.

Mexnay OByMs IIOCKONApaUICIBbHBIMU CTEKJISHHBIMM IUIACTUHKAMH TOJOXXWIM OYEHb TOHKYIO
MPOBOJIOYKY, PACHOJIOKEHHYIO HapaJlIebHO JIMHUM CONPUKOCHOBEHHS IUIACTUHOK M HAXOMSALIYIOCS Ha
paccrossHun 75 MM oT He€. B orpaxennom cBere (A=0.5 MKM) Ha BepXHEH IUTAaCTHHKE BHIHBI
uHTEepPEepeHIMOHHBIE TONOCHl. OmpenenuTh IuaMeTp MPOBOJOYKH, €CIM Ha NOpoTskeHndn 30 MM
HacuuThIBaeTcsa 16 CBETIIBIX MMOJIOC.

Omnpenenuts paguyCc KPUBU3HBI IJIOCKOBBIIYKJIOH JIMH3BI, KOTOpas BMECTE C IUIACTHHKOM IO3BOJSET
HaOmoaaTh Koyblla HEI0TOHA TpY OCBEIICHWH KENTOW JIIMHUEH HaTtpus 589 HM, mpudeM B OTPaXKECHHOM
CBETC paCCTOAHUEC MCKIY IIEPBBIM U BTOPBIM CBCTJIILIMU KOJIBIIAMU PAaBHO 0.5 mm.

Paccrostans ot OunpusMel OpeHens 10 y3KOW MIENW W SKpaHa paBHBI COOTBETCTBEHHO 25 cm u 100 cm.
bunpusma crexisHHas ¢ npeidoMisitormuM  yriom 20'. Halftw JuMHY BONHBI CBeTa, €CNIM IIUpPUHA
nHTep(hepeHINOHHON moock! (.55 MM.

3agauu 119 CaMOCTOSITEILHOI0 pemeHnus.

B ombite HOHra paccrosaue Mmexny mensmua paBHo 0.8 MM, anuHa BoiHbl A=640 HM. Ha kakom
paccTossHUM OT MIeNiell ClieAyeT pa3MEecTHTh SKpaH, YTOObl MIMPHHA HHTEPPEPEHIMOHHOW ITOJIOCHI
COCTaBHIIA 2 MM.

[TnockoBBIMyKIIast IMH3a BHIMYKJIOH CTOPOHOM JIKHUT HA CTEKJISHHON IutacTuHKe. OnpenenuTh TONIUHY
CJIOSl BO3/IyXa TaM, I/ie B OTpakeHHOM cBeTe (A=0.6 MKM) BHJIHO IEPBOE CBETIIOE KOJbII0 HploTOHA.

Ha tonxwuii crexnsHubii kauH (N=1.55) majaeT HOpMaIbHO MOHOXPOMATHYECKH CBeT. J[ByrpaHHbIil yron
MEXly TIOBEPXHOCTSIMH KJIMHA paBeH 2'. OnpenenuTs ATUHY CBETOBOW BOJHBI, €CIIM PACCTOSIHUE MEXIY
CMEKHBIMH HHTEPPEPEHIIMOHHBIMU MAaKCUMYMaMH B OTPa)KCHHOM cBeTe paBHO 0.3 MM.

IInockast cBeToBast BOJIHA MajgaeT Ha Ousepkana DpeHens, yroia Mexay KoTopeiMu 2'. OnpenenuTs UIMHY
BOJIHBI CBETA, €CJIM IMUPUHA HHTEePGHEPESHITMOHHOHN T0JI0CH! Ha dKpaHe 0.55 M.
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TEMA 6. BPEMEHHAS KOTEPEHTHOCTD, IJIMHA U BPEMS KOI'EPEHTHOCTMU;
CIIEKTPAJIBHOE U BPEMEHHOE PACCMOTPEHME.

3agauu i1 pelieHus B ayIMTOPHH.

MpiibHasl TUICHKA, PAcIlONOKEHHAs BEPTHKAIBHO, 00pa3yeT KIHMH B pe3yibTaTe CTEKaHUS! >KUAKOCTH.
Wnreppepennus HaGmomaeTcs B OTpaKEHHOM HOPMaIbHO K IOBEPXHOCTH cBeTe. PaccrosHue MexmTy
COCEIHUMH MHTEP(EPESHIIMOHHBIMH MTOJIOCAaMU NP HCIONb30BaHMU KpacHoro (A = 650 HM) cBerta paBHO 3
mm. Kakum Oyner 3To paccTosiHue pu ocBenieHu: ieHku cuauM (A = 400 HM) cBeToM ?

Ha MBUIRHYIO TUTEHKY HOpPMaJbHO MalaeT IydoK Jiydeit Oenoro ceera. [Ipm xakoil HaMMEHbIIEH TOIIIIHE
IUICHKH OTPaKeHHBIN CBET ¢ anuHON BOMHBI 0,55 MKM OKa)KeTCsl MaKCHMaJIbHO YCHJICHHBIM B pE3yibTaTe
uHTEepPEepeHIN?

Ha MbuTBHYIO MIIEHKY HOpMalIbHO MajaeT MydoK Jydel Oemoro cera. [Ipu kakoll HaMMEHbBIIEH TONIIMHE
IUICHKH MPOLIEINH CBET ¢ IMHOM BoHbI 0,40 MKM OKa)XeTCsl MAaKCHMAIIbHO OCTIa0JICHHBIM B pe3yiIbTaTe
uHTEepPEepeHIN?

[Tydox MoHOXpoMaTuueckoro cBeta ¢ JiuuHOW BomHbl 0,55 MkM mapmaer mon yriom 45° Ha TOHKYIO
MBUTPHYIO TUICHKY. [Ipu Kakoil HamMeHbBIEH TONIIMHE ITUICEHKM NPOIIEAIINii uyepe3 Hee cBeT Oymaer
MaKCHMAaJIbHO Ocna0ieH narepdepennmeit ?

Ha TOHKMI CTEKISHHBIM KIMH 10 HOPMAaJId K €ro IOBEPXHOCTH MAJaeT MOHOXPOMATUYECKUH CBET C
uHON BonHBI 0,6 MkM. OnpenenuTs NpesIoMIIIOIIMI yroil KJIMHA, €CIIM PACCTOSHUE MEKAY CMEXHBIMU
UHTEPPEPEHUMOHHBIMI MUHIMYMaMH B OTPa’KEHHOM CBETE PaBHO 4 MM.

Memay ABYMs IIJIOCKOIIApAJUICIIBHBIMH CTCKIIAHHBIMU IUIACTUHKAMHW BAOJIb JIMHUU UX COIIPHKOCHOBCHUA
Ha PaCcCTOSIHUU 75 MM OT HEE IOJIOKUIM OYCHb TOHKYIO MPOBOJIOUKY. ONpeaeauTh ee JuaMeTp, eCiu Ha
paccrostaun 30 MM Habromaercst 16 maTEepdepeHmonHHbIX mooc. mvrHa BoaHb! 0,5 MKM.

Mexny AByMs IUIOCKONApPAJUICIbHBIME CTSKJSIHHBIME TUIACTUHKAMU 00pPa30BajICsl BO3IYLIHBIA KIHH C
yriaom 30”. Ha oHy 3 IUIaCTHH HOPMAJIBHO TaIaeT MOHOXPOMATHYECKHIA CBET ¢ JUTMHOM BOJHBI 0,6 MKM.
Haiitu paccrosiHue Mexay nHTepPEpEHIIMOHHBIMU TOJIOCAMHU.

3agauu 119 CaMOCTOSITEILHOI0 pemeHnus.

JIBe miockomnapauieNbHbIe CTEKIISTHHBIE TUIACTUHKH 00pa3yroT kiuH ¢ yriaom 30”. [IpocTpaHCTBO MEXTY
IUTACTMHKAaMU 3aI0JIHEHO TIIMLEPUHOM C MIOKa3aTesieM NpesioMiieHus, paBHbIM 1,47. Ha ke HOpManbHO K
€ro MOBEpXHOCTH TMajaeT IMy4oK MOHOXpOMAaTHYeCKOro cBera ¢ AnuHON BosHbl 0,6 MxM. Kakoe umcio
UHTEePPEPEHIIMOHHBIX MOJIOC MPUXOJUTCS HAa 1 CM JUIMHBI KIIMHA B OTPayKEHHOM CBETE?

IloBepXHOCTH CTEKISTHHOTO KiIMHA 00pa3yroT Mexmay coboit yrom 6=0,2'. Ha kimH HOpMambHO K €ro
HOBEPXHOCTH TMAJaeT MYYOK JIydedl MOHOXPOMAaTHYECKOro cBeTa ¢ JUIMHOW BomHBI A=0,55 MKM.
OnpenennuTts MUPUHY UHTEPHEPEHIIOHHOM MOJIOCHI.

Ha skpane wnabmiomaercs wWHTepQepeHIMOHHAsS KAapTHHA OT JBYX KOTEPEHTHBIX HCTOYHHUKOB CBETa C
mmHo# BomHBI 0,48 MxMm. Korma Ha myTH OIHOTO IMydYKa MMOMECTHIM TOHKYHO IDIACTHHY TUTaBIEHOTO
KBaplia, MHTEp(EepeHIIMOHHAsE KapTHHA CMECTHIIach Ha 69 nosoc. HaiiTu TOJIIKMHY KBapIeBOH MJIaCTHHBI.
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TEMA 7. PAIINYC " CTEIIEHD MMPOCTPAHCTBEHHOM KOTEPEHTHOCTH, UX OIIEHKA
VIS TIOJIEU TEIIVIOBBIX HCTOYHHUKOB U JIASEPOB.

3aganue I 00CyKIeHUS B AyAUTOPHH.

WntepdepeHnnio cBeTa MOXHO OOBACHUTH, paccMarpuBas HHTepdepeHIHio BOJH. HeoOXomumbim
yCIIOBHEM MHTEP()EPEHIINH BOJIH SBISETCS UX KOT€PEHTHOCTD, T. €. COTJIACOBAHHOE IIPOTEKAHUE BO BPEMEHH U
IPOCTPAHCTBE  HECKOJNBKHX  KOJIEOATeNbHBIX  HJIM  BOJIHOBBIX  IIPOLECCOB.  DJTOMY  YCIIOBHIO
YIOBIETBOPSIOT MOHOXPOMATHYECKHE BOJHBI — HEOTPAaHMYCHHbIE B TMPOCTPAHCTBE BOJIHBI  OJHOH
OIpENIeJIEHHON M CTPOro IOCTOSIHHOM YacTOTHI. TAK Kak HM OJWH peajbHbIl MCTOYHMK HE AaeT CTPOro
MOHOXPOMAaTHYECKOTO CBETa, TO BOJIHBI, U3JIydaeMble JIOOBIMH HE3aBUCHUMBIMH HCTOYHHUKAMH CBETa, BCETAa
HekorepeHTHBI. [loaToMy Ha omnbiTe He HaOmromaeTcs MHTEp(EpeHLus] CBeTa OT HE3aBHCUMBIX HCTOYHHKOB,
HampUMep OT ABYX NEKTPUICCKHUX JIAMIIOUEK.

[lonATe ¢Gu3MUECKYI0 NPUYMHY HEMOHOXPOMATHYHOCTH, a CJIEIOBATEIBHO, U HEKOT'€PEHTHOCTH BOJIH,
UCITyCKaeMbIX JIByMs HE3aBHCUMBIMH HCTOYHUKAMH CBETA, MOKHO MCXOJS M3 CAMOT0 MEXaHW3Ma MCITYCKaHHs
CBETa aTOMaMH. B JIByX caMOCTOATENbHBIX UCTOUHMKAX CBETa aTOMBI U3IydYaloT HE3aBHUCUMO JIPYT OT Apyra. B
KaXJI0M M3 TaKMX aTOMOB IIPOLECC M3/Iyd4eHUs KOHEYEH M JUIMTCA OueHb KopoTkoe Bpems (t »1078¢). 3a sto
BpeMsl BO30Y)KJICHHBI aTOM BO3BPAIAETCsI B HOPMAIBHOE COCTOSHUE M M3JYyYEHHE UM CBETa IPEKpaIlaeTcs.
Bo30yauBmrcs BHOBb, aTOM CHOBa HAYWHAET MCITYCKaTh CBETOBBIE BOJHBI, HO YK€ C HOBOW Ha4aIbHOU (a3oi.
Tak kak pa3HOCTb (a3 MEKAY U3ITyYEHHEM JIByX TaKUX HE3aBUCHMBIX aTOMOB M3MEHSETCA MPH KaKIOM HOBOM
aKTe HCIyCKAaHUS, TO BOJHBI, CIIOHTAHHO H3JIy4aeMble aTOMaMmM JII0OOT0 MCTOYHHMKA CBETa, HEKOTEPEHTHBI.
Takum 00pa3oMm, BOJIHBI, HMCIyCKa€Mbl€ aTOMaMM, JIMIIb B TeueHHe MHTepBana Bpemenn 1078¢c mmeror
NpUOTU3UTETHHO OCTOSHHBIE aMIUIUTYAy U a3y konebaHuii, Toraa Kak 3a OONBIIMK MTPOMEKYTOK BPEMEHU U
amruutyzna, u Qasza usmenstorcs. IlpepbiBucToe M3MydeHHE cBeTa aTOMaMH B BHIE OTHEIBHBIX KOPOTKUX
WMITYJICOB Ha3bIBAETCS BOJHOBBIM LIYTOM.

OnwucaHHas MOJIeNIb UCITYCKaHHs CBETa CIIPaBEINBA U JUIs TF000TO MAKPOCKOIIMYECKOTO UCTOYHUKA, TaK
KaK aTOMBI CBETSIIETOCS TeJla U3IyJatoT CBET TAKXKE He3asucuMo OPYT OT Apyra. 9TO O3HAYaeT, YTO HaYaJbHbIE
(a3pl COOTBETCTBYIOIIMX MM BOJHOBBIX I[yI'OB HE CBsI3aHBI MEKAY co00il. IlomuMo 3TOTO, HA)Ke AL OXHOTO U
TOTO K€ aToMa HadvajbHble (a3bl pa3HbBIX I[YTOB OTIMYAIOTCS AJS ABYX IOCIEAYIOIIUX aKTOB HM3Iy4YCHHSI.
CrnenoBartenbHO, CBET, HCITYCKAaeMbIi MaKPOCKOITUYECKUM NCTOYHUKOM, HEKOT€PEHTEH.

JIro00if HEMOHOXPOMAaTHYECKHH CBET MOXKHO IIPEICTABUTh B BHIE COBOKYHNHOCTH CMEHSIOLIMX IPYyT
Japyra HE3aBUCHMBIX TrapMOHUYECKUX I[yTOB. Cpenusist MPOIOJKUTENEHOCTh OJTHOTO
1yra teor Ha3bIBACTCS BpEMEHEM KOTepPeHTHOCTH. KOrepeHTHOCTh CYIIECTBYET TOJBKO B IpenesiaX OJHOTO
Iyra, U BpeMs KOT€PEHTHOCTH HE MOKET MPEBBILATH BPEMS H3IyYeHHS, T. €. tor < t. IIpubop oOHapyxuT
YEeTKYI0 HHTep(EePEHLUUOHHYIO KapTUHY JIMIIb TOTJa, KOrJa BpeMs pa3pelleHrs: Npuoopa 3HAYUTENIbHO MEHbLIIE
BpPEMEHH KOT€pPEHTHOCTH HAKJIA/IbIBAEMbIX CBETOBBIX BOJIH.

Ecnu BonHa pacmpocTpaHsieTcs B OXHOPOAHOM cpene, TO (as3a komeOaHuUi B ONpPEHETICHHOW TOYKE
NPOCTPAHCTBA COXPAHIETCS TOJBKO B TEUCHHWE BPEMEHH KOTEPEHTHOCTH tor. 3a 3TO Bpems BoOJIHA
pacrpocTpaHseTcst B BaKyyMe Ha pacctostaue lor =Ctror, Ha3bIBaeMOE JJIHMHOMN
KOTepeHTHOCTH (WK AJuHo# myra). TakuMm o0pa3oM, [JIWHA KOTEPEHTHOCTH €CTh pAcCTOSHHE, MPH
MPOXOKACHUH KOTOPOTrO JIB€ WJIM HECKOJIBKO BOJH YTPauMBarOT KOT€pPeHTHOCTb. OTcrola clemyer, 4To
HaOxroieHre MHTEp(dEpEeHIIMM cBeTa BO3MOXHO JIMIIb NPU ONTHYECKUX PA3HOCTSIX X0/, MEHBIIUX JJIHHEI
KOTE€PEHTHOCTH JIJIsl UCTIOJIB3YEMOTO HCTOYHHKA CBETA.

Yem Omike BOJHA K MOHOXPOMAaTHUYECKOW, TeM MeHblIe mupuHa DW criekTpa ee 4acToT U, Kak MOYXHO
I0Ka3aTh, OOJIbIIE €€ BPeMsi KOTePEHTHOCTH tior, @ CIICIOBATEIBHO, U [UTHHA KOTEPEHTHOCTH l«or. KorepentaocTs
Koie0aHMl, KOTOpBIE COBEPIIAIOTCS B OAHOW M TOW € TOYKE MPOCTPAHCTBA, OMpEeNsieMas CTEIeHbIO
MOHOXPOMAaTUYHOCTH BOJIH, HA3bIBAETCSI BpEMEHHOH KOrepeHTHOCTHIO.

Hapsany c BpeMeHHOH KOTrepeHTHOCTBIO Uil ONHMCAaHHs KOTEPEHTHBIX CBOIMCTB BOJH B IJIOCKOCTH,
NEPICHIUKYISPHOW  HANpaBICHHIO WX  PACIpOCTPAHEHUs, BBOJUTCS  IOHATUE MPOCTPAHCTBEHHOI
KOTepPeHTHOCTH. /[Ba HCTOYHMKA, pa3Mepbl M B3aHMMHOE pACIOJIOKEHHE KOTOPhIX MO3BOJISIIOT (TIpH
HEO0XO0 MO CTETICHH MOHOXPOMAaTHYHOCTH cBeTa) HaOII01aTh uHTEepdEpeHIuIo,
Ha3bIBAIOTCS MPOCTPAHCTBEHHO-KOT€PEeHTHHIMM. Pagnycom KOTePEeHTHOCTH (WIN JJIUHOT
NMPOCTPAHCTBEHHOW  KOTEPEHTHOCTH)  Ha3blBaCTCSl ~ MaKCHMallbHOE  TIONEepeYHOe  HAIpaBJICHHIO
pacrpocTpaHeHus] BOJIHBI PACcCTOSHUE, HA KOTOPOM BO3MOXHO NpOsBICHUE MHTepdepeHnu. Takum oOpas3om,
MPOCTPAHCTBEHHAS! KOTEPEHTHOCTH OTPEEIAETCS paliycoOM KOrepeHTHOCTH. Paanyc korepeHTHOCTH

rK0F~M (0]
rie A— JAJavHa BOJIHBL CBETA, @ — YIJIOBOW pa3Mep HMCTOYHHKA. Tak, MUHMMAaJIBHO BO3MOXHBIA pPaguyc
KOTEPEHTHOCTH IS COJTHEYHBIX JIy4el (mpu yriosom pasmepe Connua Ha 3emne ¢ » 102 pag u A » 0,5 Mm)
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cocrtapmsieT » 0,05 mm. [Ipu TakoM MajoM pannyce KOTepeHTHOCTH HEBO3MOYKHO HETIOCPEICTBEHHO HAOIIOAATh
MHTEp(EPEeHIINIO CONHEYHBIX JIyued, MOCKOIBbKY pa3pelaronas CroCcOOHOCTh YeIOBEYEeCKOro TJiaza Ha
paccTosSHUM Hawimyymero 3peHus cocrtamser jumb 0,1 mm. OTMeTHM, 4YTO TepBOe HaOIOJCHUE
unrepdepenunu nposen B 1802 r. T. FOHr MMEHHO C CONHEYHBIM CBETOM, Ul YETrO OH MpPEABAPUTEIBHO
MPOITyCKaJl COTHEYHBIE JTYYH Yepe3 OYeHb MaJioe OTBEPCTHE B HEMPO3PavyHOM dKpaHe (IIPHU 3TOM Ha HECKOIIBKO
MOPSZKOB YMEHBIIIAJNICSl YTJIOBOW pa3Mep HMCTOYHUKA CBETAa M TEM CaMBIM PE3KO YBEIWYHMBAJICS PaiycC
KOTE€PEHTHOCTH (WM AJTUHA TIPOCTPAHCTBEHHONW KOTEPEHTHOCTH)).

3az|a1mﬂ JJIA CAMOCTOATEC/IBHOI'O BHINIOJTHCHMUSA .
1. HepechnHTe BAapHUaHThI OLCHKU CTCIICHU KOI'CPEHTHOCTU CBETOBLIX ITYYKOB.

2. OueHuTe pajnyc MNPOCTPAHCTBEHHOW KOTEPEHTHOCTH JUIsl JIAMIbl HAKaJIMBaHUS C MaTOBOH KOJIOOW,
KOTOpasi HAXOJUTCS Ha TIOTOJIKE B KOMHATE, €CIM CUMTaTh, YTO Pa3Mepbl MCTOYHHKA CBETa MPHUMEPHO
paBabl D=50MmMm. Jlamma co3gaer 4acTUYHO KOTEPEHTHOE CBETOBOE II0JIE HA IOBEPXHOCTH CTOJA,
pacCcTOSHUE OT JIAMITBI JIO CTOJNA paBHO Zo=3M. CpeIHss JJMHA BOJHBI, KOTOPYIO H3Iy4aeT MCTOYHUK,
paBHa 500 HM.
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TEMA 8. IPUMEHEHUE HHTEP@EPOMETPOB B HAYYHBIX HCCJIEJOBAHUSIX U
TEXHUKE: U3MEPEHUE MAJIbIX CMEIIEHUU, PEOPAKTOMETPHUA.

3agauu i1 pelieHus B ayIMTOPHH.

B coBpeMeHHBIX ONTHYECKHX MPpUOOpax Ijsi yMEHBIIEHHS OTEPh CBETa Ha OTPakKEHUE OT MOBEPXHOCTEH
JUH3 IIHPOKO TIPUMEHSETCS METOJ  «IPOCBETICHHS ONTHUKW», pa3padoTaHHbelii akang. M.B.
I'pebenmkoBbM, A.A. JlebeneBbiM 1 A.H. Tepennnsiv. Kakol mokazaTenb IpeTOMICHHS TODKEH UMETh
MPOCBETIISIIOLIMIA CIIOW MOBEPXHOCTH ONTHUYECKUX CTEKOJI, CO3JAIOIINI MpU WHTEPPEPEHLINH MPOXOISMIINX
JTy4deil MaKCHUMyM JUIs CBeTa C UTHHOM BOTHBI 430 HM HaOMro1aeTcst MpH TONIIHE ci1os 164 HM.

B omriTe ¢ mHTEpdhepoMeTpoM MalikenbcoHa AT cMelIeHNs HHTepdepeHITnoHHON KapTHHEI Ha 500 mooc
notpeboBanoch nepeMectuTh 3epkaio Ha 0,161 Mmm. Uemy paBHa [yiMHA BOJHBI CBeTa?

B unTephepomerpe Kamena momenieHsl 1Be 0OINHAKOBBIC TPYOKH ¢ BO3ayxoM. [Ipu 3aMeHe OJJHOH U3 HUX
TaKOM e TPYOKOH ¢ KUCIOPO0M HHTEp(EPEeHIIMOHHAS KapTHHA CMECTHIACh Ha 4 mosockl mpu A=500 HM.
Onpenenuts uuHY TpyOKH, ecinu N1=1,000292 u n,=1,000272.

B unrepdepomerpe MaiikenbcoHa HCIONB3YETCA XKENTas IUHUS HATPUS, COCTOSINAS U3 ABYX KOMIIOHEHT C
JUTMHaMA BOJH A1=589 HM u A,=589,6 um. IIpm mocTymaTenbHOM NepeMEIeHUH OJHOTO W3 3epKall
UHTEepEpEeHIIMOHHAs KapTHHA TEepHOAMYECKH Hucue3aeT. HaiiTu mepemeleHue 3epKana MEKAY ABYMS
IMOCJICA0BATCIIbHBIMUA MTEPEMCIICHUAMU HHTGp(bCpCHL[HOHHOﬁ I10JIOCHI.

OnpenenuTs MUHUMAaJIbHYIO TOJIIMHY Macja Ha HOBEPXHOCTH BOJbI, €CIM NpPU HAOIIOACHUH 4epes3
CHEKTPOCKON 1o yrioM 60° K HOpMaiHu B CHEKTPE OTPAKEHHOTO CBETa BUAHA 3HAYUTEIBHO YCHIJIEHHAS
JKeNTas JJUHUA ¢ JUIMHON BOIHBI A=589 HM.

[Tpu 3anomHeHNH, HAXOAIICHCS HA ITyTH OAHOTO U3 MHTEPHEPHUPYIONIUX Tydel MyCcTor TpyOKH IITMHOHN 5
CM KHCJIOPOAOM HPOHMCXOAUT CMEIleHHEe MHTEp(epeHINOHHbIX Honoc. Kakyio TONMIUHY IOHKEH MMETh
KOMIICHCHPYIOIINI CTEKJSIHHBIA KJIMH ¢ N=1,5 Ha NOyTH BTOPOro Jyd4a, YTOOBI BOCCTAHOBHJIACH
MepBOHAYaIbHAas KapTHUHA.

[Be mockomapaniensHble CTEKISHHBIE MIIACTUHKHM MPUIOXKEHBI OJHA K APYroM TaK, YTO MEXKAY HUMH
oOpa3zoBaiicst BO3MymHbINA KuH ¢ yriiom 30", Ha ogHY M3 TIIacTHHOK TaziaeT MOHOXPOMATHYIECKHI CBET C
amHOM BonHbI 0,6 MkM. Ha kakux paccrosHusix |1 v I OT JTMHHUEM CONMPUKOCHOBEHUSI IUTACTUHOK OYyayT
Ha0JII01aThCsl B OTPAXKEHHOM CBETE I1epBasi U BTOPasi CBETJIbIE MOJIOCH!.

ITpu ocreriennn stanona ®adpu-Ilepo pacxonsnuMcs MOHOXPOMATHYECKUM CBETOM C JIJTHHOW BOJIHBI A B
(hOKAJILHOM TJIOCKOCTH JIMH3bI BO3HHUKAET MHTEP(PEPEHIIMOHHAS KapTHHA — CHCTEMa KOHICHTPUYECKHX
kouerr. Tommuna stanona pasHa d. OnpeaeauTs Kak 3aBUCUT OT MOPsIKa HHTEP(EPEHIIUH PACIIONOKEHNE
KOJICII ¥ YIJIOBas IIUPHHA T0JI0C UHTePhEPEHITNY.

3agauu 119 CaMOCTOSITEILHOI0 pemeHnus.

[Tpu ocBemeHNH KITMHOBUIHOW IIIACTUHKH ITYYKOM NapaijieNbHBIX Jyded HaTpueBoro miameHu (A=589
HM), MAJIAIONMX HOPMAJIBLHO K IMOBEPXHOCTH, 00pa3yroTcs HHTEP(PEPEHIIMOHHBIC MOJIOCHI TaKOH MIMPUHBI,
4TO Ha OpOTsHKeHHH 13 MM ykiangsiBaeTcss 46 TeMHbIX mosoc. Ecim ocBemath mpu TeX Ke YCIOBHSX
IUIACTUHKY BTOPHIM HMCTOYHHKOM CBETa, TO HA TOW JK€ JUIMHE pa3MecTHTcs 55 TeMmHbIX mosioc. KakoBa
JUTUHA BOJIHBI CBETa BTOPOTO HCTOYHUKA?

B unrepdepomerpe XKamena Ha nmytu uatepdepupyromux ydeit (A=0,73 MKM) JBe OJJMHAKOBBIE TPYOKH,
3aKpBITHIE MPO3pauHbIMK IIacTHHKaMH. OfHa 3aIlOJHEHa BO3AYXOM INPH HOPMAJIBHBIX YCJIOBHAX, a U3
Ipyroil OH BblKauaH. YeMy paBeH MoKa3aTelb MPEJOMIICHHUS BO3AyXad, €CIU JUIMHA TPYOOK 5 M U TIpH
BHIKAUMBAHWUHU BO3][yXa HHTEPPEpPEHIIMOHHA KapTHHA cMecTriIach Ha 20 mooc.

Onpenenuth MEpPEeMElIeHHe 3epkajla B HHTEeppepoMerpe MalikelbCcoHa, eCiu HHTEepPEPEHIIMOHHAS
KapTuHa cMectwiachk Ha 100 mosoc. OnbIT IPOBOAMIICS CO CBETOM C JUIMHON BOJIHBI 546 HM.

Haiitu qnist sranona ®@adpu-Ilepo, TommuHa kotoporo d=2,5 ¢cM MakcHUMalTbHBIN TOPSI0K HHTEPhEPEHIINT
JUTSL CBETa C JUIMHOW BOJHBEI 0,5 MKM M JUCTIEPCHOHHYI0 001acTh AA, IUIsi KOTOPOW HET MEPEKPBITHS C
JIPYTUMH TIOPSIKAMU HHTEPhEPEHITHH.
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TEMA 9. SIBJJEHUE JU®PAKILNUN.
3ajgauu 1151 peneHusi B ayIMTOPUH.

Breraucauts paaunyc IISTOM 30HEBI (DpCHeJ'IH JJI IIJIOCKOI'O BOJIHOBOI'O (prHTa C IlJ'H/IHOﬁ BOJIHBI 0,5 MKM,
€CJIU MMOCTPOCHUC ACTIACTCA AJId TOUKH, Haxozmmeﬁca Ha paCCTOAHUHN Imor (prHTa BOJIHEI.

Paguyc derBeproii 30HBI DpeHeNs sl TNIOCKOTO BOJHOBOrO (poHTa paBeH 3 MM. OmpeieiuTh pamuyc
1ecToi 30HbI DpeHes.

Ha muadparmy ¢ KpyribiM OTBEpPCTHEM JUAMETPOM 4 MM MajaeT HOPMaIbHO MapauIeIbHBIN MyYOK JTyde
MOHOXPOMAaTHYECKOro cBeTa ¢ aauHou BojHbl 0,5 MM, Touka HaOMOAEHNS HAXOIUTCS HAa PACCTOSIHUU 1
M. CkoJIbKO 30H DpeHestst yKIIapIBacTCsl B OTBEPCTUH?

[Tnockast cBeroBasi BoiHa anuHOM 0,5 MKM mamaeT HOpMalbHO Ha AuadparMy C KpYyrJibIM OTBEPCTHEM
muametpoM 1 cMm. Ha xakoMm paccTosSHUM OT OTBEPCTHS JOJDKHA HAXOJUTHCS TOYKA HAOMIOACHUS, YTOOBI
OTBEpCTHE OTKPHIBAJIO JIBE 30HBI Ppenerns?

[Tnockast cBeroBasi BojHa anuHOiM 0,7 MKM magaeT HOpMalbHO Ha AuadparMy C KpYyIJbIM OTBEPCTHEM
panuycom 1,4 mM. OnpenenuTh paccTosiHUS OT AuadparMbl 10 TpeX HanboJjee yIaleHHBIX OT Hee TOUeK, B
KOTOPBIX HA0JIOAeTCsI MUHUMYM WHTEHCUBHOCTH.

ToueuHbIf NCTOYHHK cBeTa ¢ JUIMHOW BoHEI 0,5 MKM pacnonoxeH B 1 M mepen muadparmMoii ¢ KpyribiM
oTBepcTueM panuyca 1 mm. Haiiti paccrosiHue OT muadparMsl 10 TOYKH HAOTIOAEHUS, ISl KOTOPOW YHCIIO
30H @peHens B OTBEPCTUH COCTABISIET 3.

Ceer ¢ mnmuHOM BonmHbl 0,6 MKM MagaeT HOPMaJbHO Ha IOBEPXHOCTb CTEKJIIHHOTO AWCKA, KOTOPBIH
IIEPEKPBIBACT IMONTOPBI 30HbI DpeHenst 11 HEKOTOpou Touku. [Ipyu kakoil HaMMEHbIIEH TOJIUHE CTEKIA
WHTEHCHBHOCTb CBETa B BHIOPAHHOW TOYKE OYJeT MaKCUMaJIbHON?

Ha mytn mockoit cBeToBo#l BomHBI ¢ jumHOW 0,54 MKM TocTaBieHa TOHKas coOHMparomias JIMH3a C
¢dokycHbIM paccrostaueM 50 cM, HENMOCpeACTBEHHO 3a Heil — auadparma, W Ha pPacCTOSHUM 75 CM OT
nuadparmel — 3kpas. [Ipy kakoM MakCUMalIbHOM pajyce OTBEPCTHS LEeHTP AU(PAKINOHHONW KapTHHBI HA
SKpaHe MaKCUMAJIBHO OCBEIICH?

3agauu 119 CaMOCTOSITEILHOI0 pemeHnus.

ToYeuyHbIl ICTOYHUK MOHOXPOMATHYECKOTO CBETA PACIIONIOKEH Tepe]] 30HHOW TIACTUHKOW Ha pacCTOSTHUH
1,5 m ot Hee. M3o0paxkeHre NCTOYHHMKA 0Opa3yercs Ha paccTosHuM 1 M oT tacTuHku. Haiitu dokxycHoe
paccTosHUE 30HHOM TIACTUHKH.

Ha mens mupunoit 0,021 MM nagaeT HOPMaJIbHO MOHOXPOMATHYECKHI CBET ¢ JIMHON BOJHBI 0,63 MKM.
CxonbKko MUPaKIIMOHHBIX MUHIMYMOB MOYKHO HaOIIF0/IaTh HAa SKPaHEe 33 ATOH IIENbI0?

Ha mens mmupunoit 0,05 MM mamaeT HOpMaIbHO MOHOXPOMATHYECKHW CBET ¢ JIUHOW BOJHBI 0,6 MKM.
HaliTu yroyt OTKJIIOHEHHS CBETa HAa YETBEPTYIO TEMHYIO TU(DPAKIIMOHHYIO MOJIOCY.

CKOJIBKO MTPUXOB HA MIJUIUMETP COJEPKUT NU(PPAKIMOHHAS pelIeTKa, €Clii IPH HOPMAILHOM MMaJIeHUN
HAa Hee MOHOXPOMATHYECKOTo cBeTa ¢ JTMHON BOMHBI 0,6 MKM MakCHMyM ISATOTO TOPSIKa HAOI0AaeTCsI
o yriom 18°?
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TEMA 10. IPUMEHEHUE BEKTOPHbIX TUAT'PAMM JJI1 KAYECTBEHHOI'O AHAJIN3A
JUDPPAKIIMOHHBIX KAPTHUH.

3aganus 1A 00CyKIeHHsI B AyAUTOPHH.

PaccmoTpenne Bompoca o JeHiCTBUM CBETOBOH BONHBI B TOYKe P ymoOHO NpOBOAWTH, MONB3YACH
rpadHIeCKUM METOJIOM CIIOKEHUS KoneOaHui, 00IaaaroImX HEKOTOpOi pasHOCTRIO ¢a3. M3BecTHO, UTO TH000€
Kosie0aHNe MOXKHO IIPEICTABUTh BEKTOPOM, MOAYJIb KOTOPOTO PaBEH aMIUIUTY/e KojeOaHus, a yroi, KOTOPBIN
BEKTOP COCTaBJISIET C 3apaHee BEIOpaHHBIM HalpaBiieHHEM, paBeH (aze xoneOanus. [Ipu crnoxkeHnn HECKOIBKUX
KoeOaHmii, M300pakaeMbBIX C TIOMOINBIO BEKTOPOB, CyMMapHOE Koyie0aHWe OIpeaessieTcs IO MpPaBHITY
CIIOXKEHHS BEKTOPOB.

CoBepIIeHHO OYEBHIHO, YTO AJsl Kaxaoi 30HbI DpeHens ¢aza OyaeT MIaBHO MEHSTHCS OT TPAHUIBI
Hayana 30HbI 10 e€ KoHIa. OfHAKO ¢ KaXI0H 30HOM MOKHO MOCTYHHTH KaK CO BCEH MOBEPXHOCTHIO (PpPOHTA.
Pazo6rem kaxayio 30Hy DpeHenss Ha KONbIEBble MOJ30HBI, aHAJIOTHYHBIE 30HaM @DpeHens, HO Tropasio
MEHBIINE 110 MIHPHHE, YTO0BI (paza KojeOaHNi, BBI3HIBAEMBIX B TOUKE Pa3IMYHBIMH UCTOUHHUKAMU BTOPHUYHBIX
BOJIH TaKOW MOJ30HBI, IPAKTUUECKH MOTIJIa CUNTAThCcA MOCTOSIHHOM. Toraa aeicTBre KaXI0M MOJ30HBI MOXKHO
MPEJICTABUTh BEKTOPOM, JUIMHA KOTOPOTO JAeT CyMMapHYIO aMIUIMTYIy, a HallpaBlieHHe omperenseT (asy
KoeOaHus, OOYCIOBIEHHOTO STOW MOA30HOH. JIeHCTBHE cocemaHel IMOA30HBI MOXXHO BBIPa3UTh BTOPBIM
BEKTOPOM, HECKOJIBKO IMOBEPHYTHIM OTHOCHTEIBHO MEPBOro, Tak Kak (aza, ompenensemMas COBOKYIMHOCTBHIO
MCTOYHHKOB 3TOW MOJI30HBL, OYAET HEMHOTO OTINYAThCA OT (ha3bl, 3a1aBaeMoii iepBoit moa3oHoH. [1o mmHe xe
STOT BEKTOP MPAKTHUECKH HE OyIeT OTIIMYAThCA OT MEePBOTO, TaK KaK aMIUIMTYa KOJeOaHWs, BBHI3BIBAEMOTO
pa3InYHbIMH Y4aCTKaMHu (I)pOHTa BOJIHBI, OTJIMYACTCA TOJIBKO BCJICACTBHUC M3MCHCHHUA HAKJIOHA HOpMaIM K
(GpOHTY BOJIHBI K JIMHUH, IPOBEACHHON B TOUKY P, a /151 IBYX COCETHMX 30H 3TO M3MEHEHNUE HUYTOKHO MaJIo.

Takum 06pa3oM, BEKTOpHAs [UarpamMma, OTpeAessionias JeicTBHE TO30H, COCTABISIONINX TEPBYIO 30HY
®penenst, u300pa3urcs jgomaHon juHued (puc. 1). Ecnu muomanp Moa30H yMEHbIIATh, TO JIOMAaHAs JTHMHHS
MIPEBPATUTCS B IYTY, KOTOpas OYCHb Majio OyIeT OTINYAThCS OT MOJyOKpYyKHOCTH (puc. 2). [Ipu 3TOM BEKTOD,
KacaTeNbHBI K jayre B Touke Mi, OyAeT WMeTh HalpaBlIeHHE, MPSIMO IMPOTHUBOMOJIOXKHOE HAIMPABICHUIO
COOTBETCTBYIOIIETO BeKTOpa BOMM3M Touku O, Tak Kak ¢a3a konedanus B Touke P, 00ycimoBieHHOTO neiicTBreM
MOCJICAHEH MOA30HbI, OYSBUIHO, IPOTHBOIONOKHA (Da3e KoJIeOaHUM, U3TydyaeMbIX TIEPBOH MOM30HOM. Takum
o0pa3oMm, pe3yJIbTHPYIOIee KojicOaHue, 00YCIOBICHHOE JCHCTBHEM OJIHOW IIEHTPAIBHOMN 30HBI, MIPEICTABUTCS
BEKTOpOM anuHOi OMy.
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s Toro uToOBI yUecTs neicTBHE BTOPOH 30HBI DpeHenst, Haao MPOJAOKUTh BEKTOPHYIO JUArpaMMy.
Torma Mbl MONlyYuM KapTHHY, TpEJCTaBIeHHYH0 Ha puc. 3. [lpuuem nyra Kkopouye Iyrd  BCIEACTBHE
BO3pPACTAIONIET0 HAKJIOHA 30HBL.  Pe3ylbTHpYIONMA BEKTOp OT BTOpOW 30HBI DpeHens HampablieH
MIPOTHUBOIIOJIOKHO BEKTOPY IEPBOM 30HBI, HO HEMHOI'O MEHBIIIE €r0 MO MOJAYJII0, IIO3TOMY MX CyMMa He OyzeT
TOYHBIM HYJIEM, a JJaCT HEOOJIBIIIOW CyMMapHBIH BEKTOP B HIDKHEH 4acTw puc. 3.

IIpomomkast mOCTpOEHWE, TMOJNyYdM JuarpaMMy JeHCTBHIA BCEeHd BOJMHBI B BHJE CIUPAIH,
3akpyunBawoineiics k Touke C (puc. 4). PesynpTupyroiiee koyicbaHue, XapaKTepU3YOIlee JCUCTBUE BCETO
BOJIHOBOTO (DpOHTa, BhIpaxkaeTcs BekTopoM jummHOM OC. U3 puc. 4 J1erko BHIETh, YTO 3TOT BEKTOP PaBEH
MIPUMEPHO TIOJIOBHHE JTUHBI BEKTOPA , IPEJICTABIISIFOIIETO JICHCTBUE TIEPBOM 30HBI DpeHes, U COBMAAAET C HUM
no HampaeieHuto. [Ipyrumu cioBamu, KojieOaHHEe B TOYKE , OOYCIOBICHHOE JIEHCTBHEM BCErO BOJIHOBOTO
¢dpoHTa, coBnanaet 1no ¢ase ¢ KojecOaHueM, KOTOpoe Morja Obl CO3/aTh LIEHTPalIbHAs 30HA, a €r0 aMIUIUTYIa
COCTaBIISIET MPUMEPHO MOJIOBHHY aMILTUTYBI 3TOTO KOJIEOaHNUS.

17



IpuBeieHHBIE PACCYKICHUSI IMOKA3bIBAIOT, YTO JEHCTBHE (TO €CTh aMIUIMTYIA), BBI3BAHHOE BCEM
BOJIHOBBIM (DPOHTOM, HPHMEPHO PABHO IIOJOBHHE JCHCTBUS LIEHTPAJIbHOM 30HBI, a HE NCHCTBHUIO TOJOBHHBI
HCHTPAJIbHOI 30HBI. JlelicTBHE TOJIOBHHBI LEHTPAIBHON 30HBI BBIPAKACTCS BEKTOPOM , OTIMYAIOIIUMCS OT
BekTOpa (puc. 4).

3agaum 111 CAaMOCTOSITEILHOTO PeleHusl.

1. Paauyc Kpyrjioro OTBEpCTHS, HAa KOTOPOE MaJacT CBETOBAas BOJIHA, PABEH IOJIOBHHE TEPBON 30HBI
Openensa, paauycy nepBoil 30Hbl Dpenens, paaumycy BTOpod 30HBI Dpenens. UeMmy paBHBI
PE3yNBTUPYIONINE MHTEHCHBHOCTH MAJaroIiel BONHBI, KOTOpas MpOIIa 4epe3 OTBepCTHE I TpeX
O3HAYCHHBIX CITy4yaeB?

2. OOBsACHUTE, UCTIONB3Ysl METOJ BEKTOPHBIX JUArpaMM, 4TO MPOUCXOAMT MPU CYMMHUPOBAHUH aMILTUTY/]
KoJeOanmid s 30H DpeHens.
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TEMA 11. JU®PAKIIUA HA KPYTJIOM OTBEPCTUU U KPYI'JIOM DKPAHE.
3ajgauu 1151 peneHusi B ayIMTOPUH.

Ha mmmsne BRICOTHOTO 3/1aHusI YKPETUIEHBI OHA IO/ APYTOil 1Be KpacHbIe Jamibl (A=640 HM) . PaccTosiHue
Mexay mammnamu 20 cMm. 3maHHe paccMaTpPHBAIOT HOYBIO B TENECKON ¢ paccTosHus 15 kM. Ompenennutsb
HAUMCHBIIUH AUaMeTP OOBEKTHUBA, IPU KOTOPOM B €ro (POKATBHOW IIOCKOCTH IMOJYYal0TCS pa3zciibHbIC
I pakIHOHHbBIE H300paKCHIS.

Jlazepnsrit my4dok cBera nuameTpom 0,01 M, pacXoauMOCTs KOTOPOTO OIMpPENEeNsieTcsl TONBKO AudpaKiuei,
HanpasneH Ha JlyHy. JlnuHa BosHBI J1azepHoro usnydeHus 0,633 HM. UeMy paBeH auaMeTp OCBEIIaeMOi
MOBEpXHOCTH Ha JIyHe.

Onpenenure MHUPUHY CHSKTPAIBLHOW JUHUHM BOojopona(A=0,656 HM) B CIEKTpe NEpBOTO NOpPsKa,
JTaBaeMOro pemreTkoi amuHord 3 cMm. DOKyCHOE pacCTOSHHE JIMH3bI, MPOCUHPYIONIed CIIeKTp Ha JKpaH,
paBHo 15 cm. (IllmpuHO¥ CcHEKTpaIbHOW JWHWKA HA3BIBAE€TCSA IIOJOBHHA PACCTOSHHUS MEXIY IBYMS
MUHHUMYMaMH, JICIKAITUMU PAJIOM C 3TOM JIMHUEH).

[TocTosinHast TMPakKUINOHHON peueTku 2,5 MkM. HalTH yrioByro AUCHEPCHIO PEHICTKU ISl AJTUHBI BOJTHBI
589 HM B CHEKTpE NMEPBOT0 NOPSAKA.

CBer ¢ JUIMHO BOJHBI A MalaeT HOPMATBHO Ha MU PAKIIMOHHYIO pemreTky. Haltu e€ yrioByro nucnepcuio
B 3aBUCHMOCTH OT yria Audpaxuuu 6.

[Ipo3paunas mudpaknuoHHass pemerka wnMeeT mepuox 1,5 MkMm. Haiitm  yrmoByroo nmucmepcuto,
COOTBETCTBYIOIIYI0O MaKCHMyMYy HaWOOJBIIET0 TOpPSAKA CIEKTPambHOW JUHUU ¢ A=530 HM, eciii CBeT
[alaeT Ha PeIeTKy HOPMAJIBHO.

CBeT ¢ JyIMHOW BOJIHBI 589 HM mMajaeT HOPMaJIbHO Ha JAU(PAKIMOHHYIO PEHIETKY C MEPHOAOM 2,5 MKM,
cogepxkantyto 10000 mrpuxos. HaliTi yrioByto mmpuny AupakMOHHOr0 MaKCHMyMa BTOPOTO MOPSAKA.

IToka3ate, 4TO IpU HOPMAILHOM aJICHUH CBETA Ha JU(PPAKIHOHHYIO PEIIETKY MaKCUMaJIbHasl BEJINUMHA €€
pasperaromieil cmocoOHOCTH HE MOXKET MpeBbIaTh 3HaueHus |/A, roe | — mmpuna pemerku, A - AauHA
BOJIHBI CBETA.

3agayuu 1151 CAMOCTOSITEILHOTO PellleHH .

OnpeenuTh YIJIOBYIO TUCIEPCUIO TUPPAKIIMOHHON PeIleTKy Juis yria audpakiaud 30° U JUIMHBI BOJIHBI
600 uMm.

HopmansHo K moBepXHOCTH IU(PAKIMOHHON pELIeTKH MajaeT Iy4OK CBeTa. 3a PEIETKOH MOMEIeHa
coOuparoas JTMH3a ¢ ONTHYecKoi cuiod 1 antp. B ¢okanbHON MIIOCKOCTH JIMH3BI PACTIONOKEH JKpPaH.
OmnpepenuTts YMCIO LITPUXOB Ha 1 MM 3TOH pELIETKH, €CIM NPH MaJbIX yrilax IUpakUud JIMHEHHas
gucriepcust 1 MM/HM.

Ha mudpaknmonHyro pemieTky HOpMaJIbHO K €€ MOBEPXHOCTH IMajaeT MOHOXpoMaThdeckuid cBet (A=650
HM). 3a peuIeTKOil HaxoOuTcs JUH3a, B (JOKAJBHON IJIOCKOCTH KOTOPOM pacmonokeH skpaH. Ha skpane
HaOmronaeTcs AudpakuMoHHAs KapTuHa moj yriaoM aundpakuuu 30°. Ilpu kakoMm rinaBHOM (OKYCHOM
paccTosiHUM JIMH3bI THHEHHas aucniepeust 0,5 MM/HM

Juamerp oObekTHBa Teyeckona paBeH 8 cM. KakoBo HauMeHbIlEe YriOBOE PACCTOSHUE MEXIY ABYMs
3Be37aMu, MUGPAKIMOHHBIE HW300pKEHUS KOTOPHIX B (POKATBHOW IJIOCKOCTH OOBEKTHBA IMOITYYArOTCS
pasmenbHBIME. [Ipu Mayioif OCBEIIEHHOCTH TJla3 YeJIOBEKa HanOoJiee WyBCTBHUTENECH K CBETY C JJIMHOU
BOJIHEI 0,5 MKM.
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TEMA 12. JTU®PAKIIUA ®PAYHI'OPEPA HA TPSAIMOYTOJIBHOM OTBEPCTHUU U HIEJIN.
3ajgauu 1151 peneHusi B ayIMTOPUH.

Hudpakmuonnas pemerka conepxxut 1000 meneit. Kakosa e€ mmpuHa, eciim mox yriiom 90° HaOmomaeTes
5000-#f mo6aBOYHBI MUHMMYM NUGPAKIMOHHOW KAPTHHBI ISl JKEJITOW JIMHHW HATPUS C JJIHHON BOIHBI
A=590 aM.

Iepuon mudpakumonnoii pemerkn 6-10° m. JInis criekTpanbHOM IMHMK BOJOPOJA C JIMHON BOIHBI 486 HM
nogo0paTh Takoe HauOombIee AA, 4TOOBI HUTAE He OBIJIO MEPEKPHITHS CIIEKTPOB NPU OCBEIICHNH CBETOM B
uHTEpBajie ATAA.

[lepuon mudpakuuonroit pemerkn 5-10* cm. Kakol smeMeHT audpakiMOHHON KapTHHBI OyaeT
HabmoaaThes oA yriioM 30°, eclii pemeTKy OCBeaTh MOHOXPOMATUIECKIM CBETOM C JUTHHOW BOHBEI 600
HM, a mupuHa pemerku 0,25 cm.

JBe nudpaknroHHBIE PEIIeTKH NMEIOT OJMHAKOBYIO MIHPUHY 3 MM, HO pa3Hbie nepuoast 0,003 mm u 0,006
MM. OnpeaenuTs NX HanOOJBIIYIO pa3pelIalonlyto CIIOCOOHOCTD /IS XKENTON TMHUN HATpus ¢ A=589,6 HM.
ITon yriaom 30° nabaromaercss 4-i MakcUMyM AJisi KpacHOM JWHWUU Kagmus (A=644 um). Onpenenuthb
nepuo Ju(paKIOHHON PelIeTKH U e€ MUPHUHY, €CIM HaUMEHbIIee pa3periacMoe PELIeTKON OTKIOHEHHE
cocTaBisieT OA=0,322 HM.

Onpenenuts: 1) AUCHIEPCHI0 W pa3pelIalonlyl0 CIIOCOOHOCTh MUGPAKIIMOHHONW PEHIeTKH UIHHOW 6 MM ¢
nepronioMm 3-10 cM B CHEKTpe TPEThEro Mopsaka s KPacHOM IMHHM BOAOPOIA C JUIMHOM BOJHBI 656,3
HM; 2) yroj, cooTBeTcTByrouui AA=10 HM; 3) OA, COOTBETCTBYIOIIICE pa3pelIatoneii ClIoCOOHOCTH.

Ha nudpakuuonnyo pemerky ¢ nepuogoM 5-10° mm nop yrinom 30° nagaer cBeT ¢ UIMHOM BOTHBI600 HM.
Omnpeaenuts yrisl 04 KOTOPHIMU HAOMIOAAI0TCS MAKCUMYMBI 2-TO MOpsAKa.

JudpakronHas KapTHHA MMOJyYeHA C TIOMOIIBI0 TU(GPAKIIHOHHONW pelIeTKH AIUHON 1,5 cM u mepuomom 5
MKM. OmnpeneinTs B CIEKTPE KAKOTO HAaUMEHBIIETO MOpSAKAa 3TOW KapTHHBI TOIYy4aTcsl pa3aesibHbIe
M300pakKeHUs IBYX CIIEKTPATBHBIX JIMHUH ¢ pa3HOCTHIO JAiuH BoyH 0,1 HM, eclii JTMHHAHM JIe)KaT B KpailHen
KpacHoU "acTH criektpa (760 HMm)

3agauu 119 CaMOCTOSITEILHOI0 pemeHus.

Kakoil HanmeHblLIel pa3pelnaromieil CHiIoW AOKHA o0nanaTh TUPPAKIUOHHAs pelieTka, 4ToObl ¢ e€
MTOMOIIBE0 MOXHO OBIJIO Pa3pelIuTh /1B CHeKTpaibHble uHUU Kanus 578 u 580 uM. Kakoe HamMeHbIee
YHUCIIO IMITPUXOB JIOJDKHA WMETh 3Ta pelleTKa, YyToObl paspelieHre ObIJI0O BOBMOXKHO B CHEKTpPE BTOPOTO
HOpsIZIKA.

C nomousio 1uppakIUOHHON peleTKH ¢ nepuoaoM 20 MkM TpedyeTcs pa3pemuTs 1yoaeT HaTpus (589 Hm
u 589,6 HM) B criekTpe BTOporo nopsijaka. [Ipu kakoit HauMeHbIIeH JIMHE PELIeTKH 3TO BO3MOKHO.
VYrnoBas nucriepcust TUQGPAKIUOHHON PEIETKH sl W3IyYeHHs HEKOTOPOW JUIMHBI BOJHBI TPU MAabIX
yriax Aupakuuy cocTaBisieT S MUH/HM. OnpenenuTh pa3periaioniyo CHIly 3TOH PeLIeTKU IS 3TY4eHUs
TOM K€ JIJTMHBI BOJIHBI, €CIIH JIMHA PELIETKH paBHa 2 CM.

Ha nudpakumonnyto pemerky, cogepxkamyro 500 mrpuxoB Ha | MM, TajaeT HOPMalbHO
MOHOXpPOMATHYECKHI CBET ¢ anuHOW BOiHBI 700 HM. 3a pemieTkodl momemieHa coOuparomas JuH3a C
raBHBIM  (QOKycHBIM paccTositHueM 50 cM. B (oxanpHOH IUIOCKOCTH JIMH3BI PACIIONIOXKEH SKpaH.
Onpenenuts JIMHEHHYIO JUCTIEPCHIO TAKOH CHCTEMBI U1 MaKCUMYyMa TPETHETO TOPSIIKA.
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TEMA 13. JU®PAKIIUSA PEHTTEHOBCKHUX JIYYEMN.
3ajgauu 1151 peneHusi B ayIMTOPUH.

VY3kuil napamienbHBI MyY4OK PEHTICHOBCKOTO W3IYYCHHS, MMCIONIETO OJHY JUIMHY BOJHBI, NaJacT Ha
rpaHb KpucTajuia. PaccTosiHue Mexy aTOMHBIME cliosimu paBHO d. KakoBa JyiMHa BOJTHBI U3TYYCHHUS, €CIIU
MoJT yriioM 0 K TUIOCKOCTH TpaHH HAOIIONAr0T MU PaKIIMOHHBIA MAKCUMYM TIEPBOTO MOpsiaka?

Ha rpasp xpucramia KaMeHHOW COJH TaJaeT MapauledbHBIA IMydOK PEHTTEHOBCKOTO m3mydeHus (A=147
nM). OmpenenuTs pPaccTOSHHE MEXIY ATOMHBIMH IUIOCKOCTSIMH KPHCTaIa, €CIU AU(PPAKIHOHHBIN
MaKCHUMYM BTOPOTO TIOPSIJIKa HAOI0AaeTCsl, KOrJa uainydeHue nagaet noj yrioMm 31°30° Kk moBepXHOCTH
KpHUCTaJIa.

KakoBa jymHa BOJIHBI MOHOXPOMATHYECKOTO PEHTTEHOBCKOTO HW3IYYCHHMS, MAJAIOIIEro Ha KPHCTAILI
KaJIbIIUTA, €CIH JUPPAKIMOHHBIH MaKCHUMyM TIEPBOTO MOPSIKAa HAONIONAETCs, KOTJaa yroil 0 Mexmy
HalpaBJICHHEM TaJaloOIIero M3My4YeHUs] U TPaHbI0 KpHUCTauia paBeH 3°7 PaccrosiHue MexIy aTOMHBIMH
IJIOCKOCTSIMH KPHUCTAJIIA PUHATH paBHBIM 0,3 HM.

V3Kkuil MydyoK PpPEHTIeHOBCKUX Jyded MagaeT IoJ YIJIoM CKoibkeHus 60° Ha ecTeCTBEHHYIO TI'paHb
monokpuctamia NaCl, mnotHocts kotoporo 2,16 r/cm®. Ilpu 3epkalbHOM OTpaK€HHHM OT STOM IpaHd
o0pasyeTcss MaKCUMyM BTOPOTo nopsiaka. OnpenenuTs UIMHY BOJIHBI H3TyUYCHUSI.

3agauu 119 CaMOCTOSITEILHOI0 pemeHus.

VY3Kuii My4OK PEHTI€HOBCKOTO M3IY4EHUs, UIMEIOLINN JJIMHY BOJHBI A, aaeT MO0A HEKOTOPBIM YIJIOM Ha
ecTecTBeHHyI0 TIpaHb kpuctaiuia NaCl, ero MosspHas Macca paBHa |, IUIOTHOCTh p. Kakos yron
CKOJILKEHUSI, €CIM TPU 3EPKAILHOM OTPaKEHHHM OT JaHHOW TpaHU HaONIONAIOT MakCHUMyM BTOPOTO
nopsiaka?

KakoBa a/1uHa BOJTHBI MOHOXPOMATHYECKOTO PEHTTEHOBCKOI'O M3YUYEHUS, NaJatoIIero Ha KPUCTANJI, ECIIH
JUQPaKIMOHHBIT MakKCHMyM IIEpBOTO TOpsiIKka HaOdrojaercs, Koraa yroid 6 Mexay HampaBlIeHHEM
NajaroIero M3Iy4YeHUs] U TPaHbl0 KpucTauia paBeH 4°? PaccrosHue MeXay aTOMHBIMH IIOCKOCTSIMH
KpHUCTaJUTa MPUHATH paBHBIM 0,35 HM.

[MapannenbHBI MYYOK PEHTICHOBCKOTO W3IYYEHHUS MajaeT Ha TpaHb Kkpuctamia. [log yriiom 6=65° k
IUIOCKOCTH TpaHM HaOJIoAaeTcss MaKCUMyM TMIE€pBOro Tmopsjaka. PaccrossHue MeXay aTOMHBIMHU
TIoCKOCTsIMU KpucTayuia 280 M. OnpeaenuTs JJIMHY BOJIHBI PEHTT€HOBCKOTO W3ITy4EHHS.
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TEMA 14. JUCITEPCUSA CBETA.
3ajgauu 1151 peneHusi B ayIMTOPUH.

HaiiTi KOHIIEHTpaIIO0 CBOOOIHBIX AJIEKTPOHOB HOHOC(HEPHI, €CITH IS paAHOBOIH ¢ yactoToi 100 MI'n
ee mokasarens npenomiienus 0,9.

Hwmest B BuAy, YTO [UIA JOCTATOYHO JKECTKUX PEHTICHOBCKUX JIydeH 3JIEKTPOHBI BELIECTBA MOKHO
CUNTaTh CBOOOIHBIMM, ONPEAETUTh, HA CKOJBKO OTJIMYAETCS OT CIMHHIBI [OKA3aTeNb IPEJIOMICHUS
rpaduTa A7 pEHTTCHOBCKHX JIy4del C JUIMHOW BOJHBI B BakyyMe A=50mm.

DJeKTpPOH, Ha KOTOPBIH NEHCTBYET KBa3uympyras cuwia kx M «cuia TpeHHs» YX ', HaXOOUTCSA B IOJe
JIEKTPOMAarHUTHOTO M3JIy4eHUs. E-cocTaBisiromas MOoias — MEHSIeTCd BO BPEMEHH IO 3aKOHY
E=Eocoswt. IlpeneOperas aelcTBHEM MAarHMUTHOW COCTaBIAIOLICH TIONS, HAaWTH: a) ypaBHEHHUE
JBWKEHUSI DJIEKTPOHA; 0) CPEAHIOI MOLIHOCTD, MOTJIOMAEMYIO JIEKTPOHOM; YaCTOTY, MPH KOTOPOil OHA
OyzeT MakcHMallbHa, U BBIPAKEHUE 111 MAKCUMAJIBHON CPeIHEH MOLTHOCTH.

B pspe ciyudaeB audnekTprdeckas MPOHULIAEMOCTh BELIECTBA OKA3bIBACTCS! BETMYMHONW KOMILJIEKCHOM
WIN OTPULATEILHON W TOKa3aTeib MPEOMIICHUS — COOTBETCTBEHHO KOMIUIEKCHBIM (n'=n+in'=n+ig
WM 9UCTO MHUMBIM (n'=i&n'=if). Hamwcatp 11t 3THX ciiydaeB ypaBHEHHE TUIOCKOW BOJHBI U BBISICHATH
(U3MYIECKUI CMBICT TAKUX TIOKa3aTelNel MPeTOMIICHHSI.

3agayuu 1151 CAMOCTOSITEILHOTO pPellleHHs .

[Ipy 30HOMPOBAHMHU PA3PEKECHHON IUIA3MBI PAJHOBOJHAMH PA3IMYHBIX YAaCTOT OOHAPYKWIH, YTO
pammoBONHBL ¢ A>A0=0,75 M HUCHBITHIBAIOT MOJIHOE BHYTpPEHHEE OTpakeHWe. HalTH KOHIEHTpaIuio
CBOOO/IHBIX 3JIEKTPOHOB B 3TOH IJIa3Me.

Haiitn 3aBUCHMMOCTH MEXIy TpPYyNImoBOW U M (Pa30oBOH V CKOPOCTSAMH JUIsl CIEAYIONINX 3aKOHOB
mucnepenn: a) v~1/A; 6) v~k; B) v~1/0% 3nech ALk U ® — [IMHA BOJNHBI, BOJIHOBOE YHCIO U
KpyTroBasi 4yacToTa.

Iloka3zaTenp mpenomiieHus: cepoyriepoia s cBeta ¢ anvHamu BoiaH 509, 534 u 589 HM paBeH

cootBeTcTBeHHO 1,647, 1,640 m 1,630. Beraucnuts ¢a3oByr0 W TPYIIIOBYH CKOPOCTH CBETa BOIW3U
A=534nuM.
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TEMA 15. IOI'JIOIHEHUE CBETA.
3aganus A5 00CyKIeHUs B Ay TUTOPUH.

Ilornomenue cBera - yMEHbLIEHHE HHTEHCUBHOCTH CBETA MPH MPOXOXKAECHUU Yepe3 BEIIECTBO BCIIEICT-
BHE €ro B3aMMOJCHCTBUS C aTOMaM{ U MOJIEKYJIaMH BELIECTBA. DJIEKTPOMAarHUTHOE T10JI€ CBETOBON BOJIHBI BO3-
Oy’KI1aeT AOIOJHUTEIbHbBIE KOJIEOaHNUs 3JIEKTPOHOB U MOHOB BEILIECTBA, HA YTO PACXOAyeTcs 3Heprus. HacTuiaHo
OHa BO3BPAILAETCS B BUJE BTOPUYHOIO 3JIEKTPOMArHUTHOTO M3Iy4eHUs. B TepMuHax KBaHTOBOW TeOpUHU IPO-
1[eCC TMOTJIOIIEHHS CBETA CBSI3aH C MEPEXOJIOM AIEKTPOHOB B aTOMax M MOJIEKYJaX, MOTJIOMAIONINX U3TyuyeHHeE,
C HU3KHUX YPOBHEW sHeprum Ha Oosee Bbicokue. OOpaTHBIN Mepexoi] B OCHOBHOE WIIM HI)KHEE BO30YXAEHHOE
COCTOSIHHE MOJKET COBEPILAThLCS ¢ U3IydeHHueM (POTOHA WM Oe3bI3IydaTeNbHO, MM KOMOMHUPOBAaHHBIM ITyTEM,
npu4éM croco0d oOpaTHOro MepexoAa ONpeNeNsieT, B KaKoW BWA SHEPIHU MEPeXOIUT SHEPTrHs MOTIOMEHHOTO
CBeTa.

OObBIYHO HMHTEHCUBHOCTH cBeTa | yMEHbIIAETCSI C YBEIMYCHHEM IPOXOAMMOrO B BEIIECTBE PACCTOS-
nus | mo skcrnonennuMansHOMy 3aKoHy: I=loe™, rie lo — HaYanbHas MHTEHCHBHOCTBL CBETA, 0L — MOKA3aTeNb MO~
TJIOIIEHUS, 3aBUCSIIUNA OT MPO3PadyHOCTH Cpelbl. DTOT 3aKOH IKCHEepUMeEHTaNbHO yctaHoBieH II. byrepom B
1729 u Teopernuecku BeiBeneH M. JlamGeptom B 1760.

3aBUCUMOCTD ITOKAa3aTessl HOTJIOLICHHUS 0L OT JUIMHBI BOJIHBI CBETa A HA3bIBAETCS CIIEKTPOM IIOTJIOLICHUS
BeniecTBa. CHEKTp MOIJIOMIEHUSI U30JUPOBAaHHBIX aTOMOB (HAIp., aTOMOB Pa3peXEHHBIX Ta30B) COCTOUT U3 y3-
KHX CIEKTPAIbHBIX JUHUH, T. €. OKA3aTeNb MOTJIOLUICHUS 0L OTIIMYEH OT HYJISl TOJIBKO B ONPEAEIEHHBIX Y3KUX
Iuarna3oHax JumH BoiH (mupuHO# 0,1-1 HM), COOTBETCTBYIOIIMX YacTOTaM COOCTB. KOJEOAHWH DIEKTPOHOB
BHYTpH aTOMOB. MOJIEKYJISIpHBIH CIIEKTp MOTJIOMICHHS, OTpee/IIeMbli KoeOaHUsIMA aTOMOB B MOJIEKYJIaX, CO-
CTOUT U3 mojoc norjiomieHus (mupuHoi 10 HM — 10 Mxm). [lorsomienne TBEPABIX TEN XapaKTEPU3YETCs, Kak
MPABIJIO, OYEHb ITMPOKUM quarna3zoHoM umH BoiH (10-100 mxM) ¢ GombmmM 3HadeHneM o. KadecTBeHHO 3TO
00BsICHSIETCS TE€M, YTO B KOHACHCHPOBAaHHBIX Cpe/laX CHIIbHOE B3aMMOJICHCTBUE MEXITY YaCTHLIAMH MPUBOAMT K
OBICTpOH Mepeayue SHEPruH, OTIAAHHON CBETOM OJHOW M3 HHUX, BCEMY KOJUIEKTHBY YacTHIl. Bce 3TH yacTHIIbI U3-
Jy4ar0T Ha HECKOJIBKO Pa3IMYArOINXCS YaCTOTaX, B PE3yJIbTAaTe YETO CIIEKTP CTAHOBUTCS IMPOKUM.

B npoBoasamux cpepax (MeTamiax, asMe) B3aUMOACHCTBHE CO CBETOM B 3HAYUT. CTEIIEHHU OINIPEEIsAeT-
cs1 cCBOOOIHBIMH 3JIEKTPOHAMH, TIO3TOMY O 32BUCHT OT DJIEKTPOIIPOBOJHOCTH cpeabl. 1. ¢. B mpoBoasmux cpe-
JlaX CHJIBHO BIIMSICT HA BCE MPOIIECCHl PACHPOCTPAHEHHS CBETAa B HUX; (OPMAaIbHO TO YYUTHIBACTCS TEM, YTO
YJIeH, COACPIKAIINi O, BXOJUT B BBIPAXKCHHUE 11 KOMIUIEKCHOTO ITOKa3aTessl mpejaomiieHus cpeapl. [laparomas
CBETOBasl BOJIHA IOTJIOIIAETCS MPAKTHYECKHU MTOJIHOCTBIO B TOHKOM (0Kkouio 10 HM) ciioe; e€ sHeprus npespaiia-
€TCs B QHEPTHIO JIBUKEHUSI AIEKTPOHHOM 1a3Mbl. JIBHKYIIMECS IEKTPOHBI H3ITy4YatoT, B pe3yibTare uero ¢op-
MHUpYyETCs OTpak€HHas BOJIHA, yHOcAMAst 10 99% sHepruu. Tem He MEHEe MOXKHO CIENIaTh TAKOH TOHKHH CIION
30J10TOH (ONBrH, YTO OH OyIeT YaCTUYHO MPOITyCKaTh CBET. MOXKHO TakXe HAIBUINTh TOHKHH Ci0il cepebpa
Ha CTEKJIO WJIU JIp. MPO3PAvHyIO MOIOXKKY, U 3TO OYJET 9acTUYHO MpomyckaromuM (okoio 30%) u gacTUIHO
orpaxaromuM (okoino 30%) MOKpbeITHEM, HCHIONB3YEMBIM B KadecTBe cBeronenutens. Ocranbubie ~40% cBera
MOTJIOLIAIOTCS.

Korna cBer moruomaercsi MOJeKyJaMH BEIIECTBA, PACTBOPEHHOTO B MPAKTUYECKH HE TOTJIOUIAIOIIEM
pacTBopHTEse, WM MOJIEKYJIaMHU Ta3a, MOKa3aTesb 0. OKa3bIBAETCS MPOIMOPUHUOHATBHBIM YHCTY MOTJIOMIAOIINX
MOJIEKYJ Ha €IMHMLIE AJIMHBI ITyTH CBETOBOM BOJIHBI, WK, YTO TO )K€, B €AUHMLE 00BEMA, 3aII0JTHEHHOT'O IIPOXO0-
JSIIMM CBETOM, T. €. IPONOPIOHANIEeH KOHIeHTparu C pacTBOPEHHOTO BEIIECTBA (YCTAHOBJIEHO HEM. YUEHBIM
A. bepom, 1852). B peanbHbIX ra3ax U pacTBOpax 3TO BBINOJIHAETCS HE BCET/Ia.

CrieKTpbl MOTJIOMIEHNUS MOTYT OBITh HACTONBKO MHIAMBHIYAIbHBIMH, YTO 10 HUM MOXXHO 3((EKTHBHO
KOHTPOJIMPOBATh XMMHUYECKUI1 COCTAB PacTBOPOB.

[Ipr BBICOKMX MHTEHCHBHOCTSIX CBETa HAYWHAIOT MPOSBISATHCS HENWHEHHbIE 3(QQEKTHI, 0. CTAHOBUTCS
¢GyHKLIMEH MHTEHCHBHOCTH CBeTa M 3aKoH byrepa Hapymaercs (HenuHedHoe morjomieHue). Takue 3QQeKTol
MOTYT TPOUCXOIUTHh W NPH OJHOBPEMEHHOM IOIJIOIIEHHH HECKONBKUX (DOTOHOB. MHTEHCMBHOCTH (DIyKTYyH-
PYIOIIETro MoToKa OTOHOB MPH 3TOM CTaOMIIM3UPYETCs; N3bsITHE (POTOHOB M3 UCXOHOTO MyYKa MOXKET MPOHC-
XOJMT napamu (IByX(OTOHHOE MOTIIONIEHNE), TPOWKaMHu | T. 1. [IpopexrBaHue Imydka MPOMCXOJUT B MECTax
HauOOJbIIEH KOHIEHTpauuu (POTOHOB, T.e. BO (PIYKTyallMOHHBIX BCIUIECKaX MHTEHCMBHOCTH. B pesymnbraTe
BCIUIECKH CTJIQ)KMBAIOTCA M MOTOK ()OTOHOB CTAHOBUTCS 00JIee PEryJsipHbIM. B Takmx HETMHEWHBIX Mpoleccax
3¢ GEeKTHBHOCTD TOJaBlIeHUsT (GOTOHHBIX (QUIYKTyalluii HEBBICOKA, TEM HE MEHEE OHU IO3BOJISIOT CHU3UTH (O-
TOHHBIE IOTYMBI AK€ HIDKE YPOBHS LIyMa HAEaIBbHOTO Jia3epa, YTO OCOOEHHO BAaXKHO B CBEPXTOUYHBIX OII-
TUYECKUX U3MEPECHHUSX.

Ecnu B mormomaroniei cpeae MCKYCCTBEHHO CO37aHa MHBEPCHs HACEAEHHOCTEH, TO KaXablii ()OTOH U3
NaJIAI0NIEr0 MOTOKA UMeET OOJBIIYI0 BEPOSTHOCTh MHAYIHPOBATH UCIYCKAaHUE TOYHO TaKOro e (HOTOHA, yeM
OBITH MOTJIOMIEHHBIM caMOMY. B 3ToM cilyyae HHTEHCUBHOCTD BBIXOJISIIEIO CBETA IPEBOCXOAUT HHTEHCUBHOCTD
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MAIAfOIIEro, T. €. UMEEeT MECTO YCHIIEHHE CBETA, a MOKA3aTeNb MOTIIOMIEHHS 0. CTAHOBUTCS OTPHULIATEIbHBIM, I10-
3TOMY TaKOe SIBIIEHHE HA3bIBAETCSI OTPHUIATEIHHBIM MOTJIONeHHeM cBeTa. Ha HEM OocHOBaHO JEWCTBUE KBAHTO-
BBIX T€HEPaTOpOB (JIa3ePOB) U KBAHTOBBIX yCUIIUTEINEH.

Henuneitnpie 3¢)ekTsl TOTMIOMIEHUS] MOTYT MPOSBIATHCS HE TOJIBKO MPH OOJBIIMX MHTCHCUBHOCTSX H3-
myuyenust. Hammpumep, At caMOTIpOrU3BOIBHOTO MTOTEMHEHHUS CONTHIE3AIIUTHRIX OYKOB C MEHSIOMIEHCS TIpo3pad-
HOCTBIO JOCTATOYHO SIPKOT'O COJTHEYHOTO CBETA.

[Mornomenue cBeTa UCTIONB3YETCSl B Pa3IMYHBIX O0NACTAX HAyKH W TeXHUKH. Ha HEM ocHOBaHBI 0c000
BBICOKOYYBCTBUTEIbHBIE METO/BI KOJIMYECTBEHHOTO ¥ KaYECTBEHHOTO XIMMHYECKOTO aHaliu3a (B YaCTHOCTH, al-
COpOIIMOHHBIN CIEKTPaIbHBIN aHaN3), CEKTPO(OTOMETpHS, KOIOPUMETPHUS U Ap. Bua criekTpa moriomeHns
yaaércs cBA3aTh C XUMUYECKON CTPYKTYpOH BEIEeCTBA; [0 BUAY CHEKTPA MOXKHO TAaKKE MCCIIEOBATh XapaKTep
JIBUKEHHS JIEKTPOHOB B METAJUIAX, BELICHUTH 30HHYIO CTPYKTYPY MOJYIPOBOJHUKOB U AP.

33[{3‘1]([ AJIA CAMOCTOATECJIBbHOI'O PECIICHUA.

1. MmeeTcs mpo3payHas miacTHHa TOMMHHB X=10 cM. {11 HEKOTOpO# MIWHBI BOJTHEI A KO3 uIueHT
TONJIONIEHHS TUIACTHHBI M3MEHAETCS JIMHEHHO OT 3Havenus Ki = 0,8 M y oxHol moBepxHocTH miacTunsl 10 Ko
= 1,2 vty npyroit nosepxnoctu. Onpenenuts ocnabnenne (%) HHTEHCUBHOCTH MOHOXPOMATHYECKOTO CBETA
JTAHHOM JUTMHBI BOJTHBI TIPH MTPOXO0KICHUHU TOJIIUHBI TUTACTHHBI.

2. B naboparopuu uMeeTcs U3roTOBICHHBIE U3 HEKOTOPOT'O COpTa CTEKJIa MIACTUHKH TOJIIMHBI X1 = 2,16
MM U X2 = 36,82 mm. Ipeanoxure Takoi crocod omnpesencHus Ko hHUIreHTa MmorjIomeHus K 1anuoro copra
CTEKJIa JJIi HEKOTOPOW A, IPU KOTOPOM He TpeOyercs 3HAaTh KOI(D(HIMEHT OTpakeHUs CBETa IUIACTHHKAMU.
[TomyguTe COOTBETCTBYIONIYIO PACUETHYIO (POPMYIY.

3. IlycTh mepBas U3 ONMCAaHHBIX B INPEABIIYLIEH 3a1auu [UIacTHHA MpomyckaeT 92,5 % ymnasiiero Ha Heé
cBeTa, a Bropas 88,2 %. Haliti ko3¢ GUIIMEHT MOTJIONICHHS CBETa CTEKJIOM JUIS JAHHOM JIJIMHBI BOJIHBI.
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TEMA 16. HOJSAPU3ALIUS CBETA.
3ajgauu 1151 peneHusi B ayIMTOPUH.

Jlyu cBera, unymui B BO3JIyXe, MaJacT Ha MOBEPXHOCTh KHUIKOCTH IO yriioM 54°. Ompeneiauts yroiu
MIPEIOMJICHUS IyYKa, €CIIM OTPAKEHHBIN MYYOK MOJHOCTHIO TOMSPU30BaH.

Ilygok ecTecTBEHHOTO CBETa, YU B BOJIE, OTPAKaeTCsA OT TPaHU aaMasa, MOTPYyKeHHOTo B Boxy. llpn
KaKOM yTJIe IaJICHHUS OTPAXKEHHBIN CBET TOJHOCTHIO TIOJISPU30BaH?

[IpenenbHbIi yroy MOJTHOTO BHYTPEHHETO OTPaXKEHHUS IMMydKa CBETAa HA T'PAHMIIC >KUIKOCTU C BO3TYyXOM
pasen 43°. Onpenenuts yron bproctepa aiis majeHus yda U3 Bo3IyXa Ha MIOBEPXHOCTh 3TOM KHIKOCTH.

HapanneanHﬁ IIYYOK €CTECTBECHHOI'O CBE€Ta pPACCEUBACTCA CTCKIIHHBIM KOHYCOM, OCb KOTOPOT'O
HallpaBJICHAa BJOJIb ITyYKa. Haiitu yroja paccesinusd CBCTa, CCIIU OTpa)KeHHLIfI CBC€T IIOJHOCTBIO
MOJIAPHU30BaH.

AHaJ'II/ISaTOp B JIBa pa3a YMCHbIIACT HWHTCHCHUBHOCTL CBC€TA, MPUXOAAIIEIO K HEMY OT NOJIsIpHU3aTopa.
OHpeI[eJ'II/ITL YToJ MEXKAY MIOCKOCTAMMU MMPOITYCKAHUA MMOJIAprU3aTOpa U aHaJIu3aTopa.

Yron Mexay TUIOCKOCTSAMH TPOITyCKaHUs TMoJisipu3aTropa W aHaimu3aropa paBeH 45°. Bo ckoibko pa3
YMEHBIINTCS] NHTEHCUBHOCTD CBETA, BBIXOAALIECTO U3 aHAIN3aTOPa, €CIIH Yol YBEJIMYUTh 10 60°7

Bo ckonbko pa3 ocnabnsieTcsi HHTEHCHBHOCTh CBETa, MPOXOASIIETro Yepe3 JBa MOJSIPU3aTopa, MIOCKOCTH
MpOIyCcKaHus KOTOphIX oOpasyirorT 30°, eciau B KakiaoM u3 HUX Tepsercs mo 10% wuHTEHCHBHOCTH
MAIafOIIEro Ha Hero cBeTa?

HmeroTcs ABa OAMHAKOBBIX HECOBEPIICHHBIX MOJSPU3aTOPA, KAKIBIH U3 KOTOPHIX 00YCIIOBIMBAET CTEIICHb
nonspuzaimu  0,8. Kakyo MakcUManbHYIO CTEMeHb TONAPH3alUHd MOTYT OOECIeYHUTh JIBa 9ITH
HOJIAPU3aTOPa, YCTAHOBIICHHBIE [IOCIEA0BATENIBLHO APYT 3a APYroM?

3agauu 119 CaMOCTOSITEILHOI0 pemeHus.

B yactuuno MOJIIPU30BAHHOM CBETC aMIUIMTyJda CBCTOBOI'O BEKTOpPA, COOTBCTCTBYHOIIAA MaKCHUMaJIbHOM
HMHTCHCHUBHOCTH CB€TAa, B 2 pasa Ooublie AMIUIMTYbI, COOTBCTCTBYIOHleﬁ MHUHHMAaJbHOM MHTCHCHBHOCTH.
OHpeZ[CJ'II/ITI) CTCIICHDb MOJIIprU3aliuu CBETA.

CreneHp MOJNSpU3alMM YaCTHUYHO MOJsIpU30BaHHOTO cBeTa paBHa 0,5. Bo ckonmbko pa3 MakcuMallbHast
WHTCHCUBHOCTH CBETA, MPOXO/IAIIETO Yepe3 aHAIN3aTop, O0JIbIIE MUHUMAIBHOMN?

Ha myTtu yacTiYHO MOSIpU30BaHHOTO CBETA CO CTETEHBIO mospu3anuy 0,6 moCTaBiiiv aHAIN3aTOP TAKUM
0o0pa3oM, 4TOOBI OH MPOIyCKaJl MaKCUMaJbHYH HWHTECHCHBHOCTH CBeTa. BO CKOJIbKO pa3 yMEHBIIUTCS
MHTEHCHUBHOCTH TPOIIEAIIETO Yepe3 aHaIn3aToOp CBETa, €CIIM €ro IUIOCKOCTh MPOITyCKaHUS TMOBEPHYTHh HA
30°?

Ha nonsipuzaTop nmagaer my4ok 4acTHYHO IOJISIPU30BAHHOTO CBETA TAKUM OOpPa3oM, YTO €ro MpOIyCKaHHe
MuHuUManbHO. Ilocne moBopoTa miockocTH ToJspu3zatopa Ha 45° MHTEHCHBHOCTH IPOIIEANIETO CBETa
Bo3pocya B 1,5 pasa. Haiitu crenens nonspusaunnu cBeta.

25



TEMA 17. IBOMHOE JYYEIIPEJIOMJIEHUE.
3ajgauu 11 penieHus B ayAMTOPHI.

Ha MYTU YaCTUYHO-TIOJISIPU30BAHHOI'0 CBETA, CTCICHL MOJISApU3aAllUN P KOTOpOIro paBHa 3/5, IMoCTaBUIJIN
AHAJIM3aTOp TaK, YTO UHTCHCUBHOCTH CBCTA, MPOMICAIICTO YCPE3 HEro, crajlia MaKCHMaJIbHOM. BO CKOJIBKO

pa3 YMCHBIIUTCA UHTCHCUBHOCTDL CBE€TA, €CJIM IJIOCKOCTDH NPOMYCKaHHs aHaJIM3aTOpa MOBEPHYTH Ha YIroJl
a=30°?

EcTecTBeHHBIN CBET MamaeT MojJ yrioM bprocTepa Ha MOBEpXHOCTh crekia. OmnpeneiuTh ¢ MOMOIIBIO
dopmyn Openens K03PPUIUEHT OTPAKEHUSL.

Ilygok ecTecTBeHHOTO cBeTa MagaeT Mox yrioMm bproctepa Ha moBepxHOCTH BOAbL. Koadduiment
orpaxkerus paBeH 0,039. Haiitu ko uuneHT npomycKanusl.

Ha mnoBepxHocTh BOmbsl moj yrioM bprocrepa mamaeT Mydok MOJIIPU30BAaHHOTO cBera. [lmockocTh
KOJIeOaHMs CBETOBOTO BEKTOpa COCTaBIIsIeT 45° ¢ mumockocThio afaeHus. Haitn koadpumueHT oTpakeHusI.

OHpeI[eJ'II/ITL C IIOMOIIBIO (bOpMy'J'I deeHeJm KOBq)(bI/IIII/ICHT OTpaXCHHUA CCTCCTBCHHOI'O CBCTa IIpU
HOPMAJIbHOM IMaICHUU HAa MOBCPXHOCTH CTCKIIA.

Ha moBepxHOCTh cTekia MagaeT MydOK ECTECTBEHHOTO CBeTa. Yron maneHus paBeH 45°. Haiitu ¢
nomonisio Gpopmyn dpenens cTeneHb MOISPU3ALMHA OTPAKEHHOIO CBETA.

Ha moBepxHOCTh cTekJIa MajaeT IMydYOK ECTECTBEHHOTO CBeTa. YTon majaeHust paBeH 45°. Hailitm c
nomo1nisio Gpopmyn dpenens cTeneHb MOIAPU3ALMH IPEIOMICHHOTO CBETA.

EctectBenHslii cBeT ¢ A=656 HM Majaer Ha CHUCTEMy M3 JIBYX CKPEHICHHBIX MOJSPHU3aTOPOB, MEXKIY
KOTOPBIMH HaXOJUTCsl KBaplieBasl MJIACTUHKA, BEIpE3aHHasl IEPICHIUKYIISIPHO OoNTHYeCKor ocH. [Ipu kakoit
MUHUMAaJILHOM TOJIIIIMHE TUIACTHHKY cucTeMa OyneT npomyckath 1=0,30 cBeToOBOr0 MoTOKa?

CBeT MPOXOANT 4Yepe3 CUCTEMY M3 ABYX CKPEIIECHHBIX NMOJIAPU3aTOPOB, MEXKIY KOTOPBIMH PACIIOIOKEHA
KBaplieBasl IIJJACTUHKA, BBIPE3aHHAs IMEPIECHIUKYISIPHO ONTHYECKOW ocu. IIpn kakoli MHHMMaJIbHON
TOJIIIMHE IIACTUHKH CBET ¢ A1=436 HM OyIeT NOJHOCTBIO 33aJepKUBAThCS CUCTEMOW, a ¢ A2=497 HM
MPOIIYCKaThCsl HAIOJIOBUHY ?

3agauu 119 CaMOCTOSITEILHOI0 pemeHnus.

[TnacTrHA KPUCTAJUIMYECKOTO KBaplia TOIIMHON 2 MM, BbIpe3aHHasl MEPIECHANKYIISPHO ONTHYECKOW OCH,
HOBOPAYMBAET IUIOCKOCTH MoJisipu3anuu cBeta Ha 53°. Kakoll MHUHMUMANbHON TOJIIWHEI IUTACTUHY HYKHO
IMOMECTUTL MEXKAY MNOoJApU3aTopaMu C HapaliiCIbHBIMUA IIJIOCKOCTAMH IIPOITYCKAaHUA, 4yTOOBI OHH
MIOJTHOCTBIO 33JICPKUBAIIN CBET?

Bo ckombkO pa3 ociaabiseTcsi HMHTEHCHBHOCTh E€CTECTBEHHOTO CBETa IMPOXOJAIIEr0 dYepe3 JBa
HOJIIPU3aTOPAa, IIOCKOCTH MPOITYCKaHHsI KOTOPBIX 00pa3yroT yroi 60°, eciii B KaKI0M M3 HHX TEPACTCS HE
Mmenee 15% mnaparorero csera’?

Ha nyt uacTM4YHO NOJSPU30BAaHHOTO CBETa CO CTENEHbI0 moispusanuu paBHoil 0,5 mocraBieH
aHanu3arop. HaliTi MakcMManbHbBIH U MUHUMAaJIbHBIH KO3()()UIIMEHT NPOMYCKAaHUs STOT0 aHAIN3aToPA.

Mexny ABYMs CKPEUICHHBIMH MOJSPHU3aTOPaMU IMOCTABWJIM TPETUH MO yriioMm o. [Ipu kakom yrie o
KO3 GHUIIUEHT IIPOIYCKAHUS TAKOW CUCTEMbI MAKCHMAJICH U IIPH KAKOM — MUHUMAJICH?
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TEMA 18. PACCESAHUE CBETA.
3agaHus AJIs1 CAMOCTOSITEJILHOTO 00CYKICHUSI.

Paneescroe paccesnue — paccesiHue cBeta 0€3 W3MEHEHUS OuHbL 607HbI (HA3BIBAEMOE TAKKE YIPYUM
paccesnuem) Ha 4YaCTULAX, HCOOHOPOOHOCMAX WIH JAPYTUX OOBEKTax, KOTAa YacToTa pPacCceMBaeMOro CBETa
CYIIECTBEHHO MEHBIIIE COOCTBEHHOW YaCTOTHI PACCEHMBAIONIETO OOBEKTa WM CHCTEMbl. DKBHBaJICHTHAS
(hopMyITUPOBKA — pacCesIHAE CBETa HAa 00BEKTAX, pa3MePbl KOTOPBIX MEHBIIIE €T0 JUTMHEI BOJTHEI.

[lpu HaOJrOAEHWM pacCeTHHOTO CBeTa ToJ mpsaMbiIM - yriaoMm (90°) K HEpBUYHOMY IyUYKY
yepes nonapuzamop N 0OHAPYKUBACTCS, UYTO PACCESIHHBIIL C8eMm IUHEUHO NOJAPU3068AH, XOTS TePBOHAYATLHBIN
CBET, MIOyIMHA OT S, ecmecmgennviti. HampaBieHne 53JIEKTPUUECKOrO BEKTOpPa B paccesHHOM CBETe
MEPICHINKYJSAPHO K TIJIOCKOCTH, TPOXOASIIEH uepe3 HamnpaBlcHHE IEPBUYHOIO My4YKa WM HalpaBICHHE
HaAOIIOICHISL.

Eciu olleHUTh MHTEHCHMBHOCTh CBETA, PACCESHHOIO IO Pa3HBIM HAMpaBICHUSM, TO OHA OKaKETCS
CUMMETPUYHON OTHOCHTEIHHO OCH TMEPBHYHOTO MyYKa W OTHOCUTEIILHO JIMHWUHU, K HEW MEePICHIUKYISPHOU
(puc.1). Kpusas, rpadgudeckn moka3sIBaroIias pacipeaeieHne HHTCHCUBHOCTH PACCETHHOTO CBETA 10 Pa3HBIM
HaNpaBJICHHUSIM, HOCUT Ha3BaHUE UHOUKAMPUCH! paccesnus. IIpu ecTeCTBEHHOM MaJaloIeM CBETE WHAWKATpUCa
paccesHIsI UMeeT BHJI, TOKa3aHHBIN Ha pHC. |, H BhIpakaeTcss GopMyion

I~ 1+ cos’6.

Jlxkon Pomeri B 1899 1. mpousBen pacyeT uHMEHCUBHOCTU CBETA, PACCEIHHOIO0 Ha CHEpUYSCKUX
YacTUIAX, Pa3MepPhbl KOTOPBIX Majbl M0 CPABHEHHUIO C JUIMHOW BOJIHBI MAJArOIIEro CBETAa, W HAIIEI, YTO JJIs
MEePBOHAYATILHOTO €CTECTBEHHOTO CBETA MHTEHCHUBHOCTh PACCESTHHOTO CBETA paBHA

9NV fe—e0 P - 2
=1y Sl ( ) 1 + cos” #)
TN £+ &0 (1+ ’ (1)
3geck N - 4YHCIO YacTHII B pacceuBaiomeM o0beMe, V' U € - 00BEM U OudIeKmpuyeckas

NPOHUYAEMOCHb GaCTHUIIBI, € - TUAIIEKTPUUECKas MPOHUIIAEMOCTh CPE/bl, B KOTOPOM B3BEUIEHBI YaCTHUIIBL, O -
yeon paccesmust, 1, - unmencusnocms MaJaroIIETo cBeTa, L - pacCTosiHUE OT paccerBaromero 0obemMa 10 TOUYKU
HaOIrOIeHHS.

®opmyna Pames omuckiBaeT ciaenyronme SKCIEPUMEHTATBHO OTKPHITHIE IO €€ BBIBOJA 3aKOHOMEPHOCTH.
WHTEHCHBHOCTD paccessHHOTO CBETa OKa3bIBaeTCs OOpaTHO MPOIMOPIHMOHATIBHOW UYETBEPTOH CTENEHH JJIHHBI
BOJIHBI, YTO HAXOJAUTCSI B COOTBETCTBUU C M3MEPECHUSMH M MOXKET OOBSCHHUTH romyboii nBer Heba. 3akoH I ~
1/A* Hocut Ha3Banue 3akona Ponest.

U3 dopmynel (1) cienyeT Takke, YTO MHTEHCHBHOCTh PACCESTHHOTO CBETA MPOMOPIMOHAIBHA KBAIpaTy
o0beMa paccenBarolIei YacTHIIBI HITH IIECTON CTENCHU pajryca ChepruIecKoi YacTHIIbI.

dopmyna Panes comepKUT MHOXKHUTEND (€ - £,)%/( + &,)°, KOTOPBII MOXKET CITY’KHUTh MEPOH ONTHYECKOi
HeosHOpoHOCTH. Ecnmnée = &, TO onTHYeckas HEOAHOPOIAHOCTh HCYE3aeT M BMECTE C HEW Hcue3aeT U
paccesiHubIi cBeT (I = (). Takas Mepa ONTHYECKON HEOTHOPOAHOCTH OTHOCHUTCS HE O0SI3aTEIHHO K MAaIbIM
YaCTHIIaM, HO MOXET CIYXKHUTh JUIS XapaKTEPUCTUKH ONTHYECKONH HEOAHOPOAHOCTH U B IPYTUX CITyYasX.

OO0cyKIeHHBIE 3aKOHOMEPHOCTH paccesHUs CBETa MEPECTAOT OBITh CIpPaBEUIMBBIMU, €CIIH Pa3Mephbl
pacceuBaroIUX YACTHI[ CTAHOBSTCS CPABHUMBIMH C JUTMHOW BOJIHBI, YTO HEPEAKO HAONIOACTCS B KOLIOUOHBIX
pacmeopax.

Wunukatpuca paccesiHUs YaCTHIIAMH, MAITBIMU 110 CPABHEHHIO C A

14
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BBE/JIEHHUE

CamocrosiTenpHass pabora — TUlaHHpyeMmas ydeOHasi, ydeOHO-MCCIeOBaTEeNbCKas, HaydHO-
UCCIieIoBaTeNbcKasl paboTa CTYACHTOB, BBHINOJHIEMAs: BO BHEAyIUTOPHOE (ayAMTOPHOE) BpeMs MO 3aJaHUI0
NPy METOJMYECKOM PYKOBOJCTBE IMpENojaBaTessi, HO 0e3 ero HemoCpPEeICTBEHHOTO Y4acTHs (IIpH YaCTHYHOM
HENOCPECTBEHHOM y4acTUH IPenoiaBaTelis, OCTaBIAIONIEM BeIYIIy0 POJIb 32 paOOTOMH CTyJeHTa).

CamoctosiTenpHass paboTa CTyJeHTa SBISETCS BaXKHBIM BUAOM Y4eOHOM M HaydHOU AEATENbHOCTH
crynenta. @egepanbHBIM  TOCYJapCTBEHHBIM  00pa30BaTENbHBIM  CTaHAAPTOM  IMPEoyCMaTpPHBACTCS
3HAYUTENBHBIA 00BEM BPEMEHHU U3 OOLIEH TPYAOEMKOCTH AMCUUILIMHBI Ha CAMOCTOATENbHYIO paboTy. B cBsi3u
¢ 3TuM, o0Oy4YeHHE BKIIIOYAET B ce0sl /ABE, MPAKTUUYECKH OJWHAKOBBIE MO 00BbEMY M B3aUMOBIMSHHUIO YacTH —
mporiecca o0ydeHHss W Tporiecca camooOydenms. I[loaTtomy camocrositensHas paboTa JODKHA CTaTh
3¢ (eKTHBHON U TeNIeHaNpaBIeHHON paboTOM CTyICHTA.

Konnenmmeddr  MoaepHU3alliu  POCCHHCKOTO  00pa3oBaHHMA  OINpEAEICHBl  OCHOBHBIE — 3ajadd
mpo(hecCHOHANBHOTO 00pa3oBaHMsl — MOATOTOBKA KBATH(DHIIMPOBAHHOTO PAOOTHHWKA COOTBETCTBYIOIIETO
YPOBHA U HpOQuisi, KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE TPYZAa, KOMIIETEHTHOTO, OTBETCTBEHHOI'O, CBOOOIHO
BJIAJCIOIET0 CBOEH mpodeccueil 1 OPHEeHTHPOBAHHOTO B CMEXKHBIX OOJIACTAX NESTEIBHOCTH, CIIOCOOHOIO K
s dexTuBHON paboTe IO CIEUUAaJbHOCTH HA YPOBHE MHPOBBIX CTaHIAPTOB, T'OTOBOTO K MOCTOSHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON U IPO(ECCHOHAITBHON MOOMIFHOCTH.

Pemenue 3THX 3amad HEBO3MOXKHO O€3 IOBBILIEHUS POJIM CaMOCTOSTENBHOM pabOThI CTYAECHTOB Hal
y‘IC6HbIM MaTcpuajioM, yCUJICHUA OTBCTCTBCHHOCTU npenonaBaTeneﬁ 34 pa3sBUTHUC HABBLIKOB CaMOCTOSTEIbHOM
paboThl, 3a CTUMYJIHPOBaHKE MPO(HECCHOHATHLHOTO POCTa CTYJCHTOB, BOCIIHTAHWE TBOPYECKOW aKTUBHOCTH W
WHUIIMATUBBI.

CamocrosarenbHast paboTa CTyA€HTa MPENoaraeT, Ipexiae BCero, ero Hay4HO-MCCIeA0BATENIBCKYI0 U
NPaKTUYECKYIO JIEATENLHOCTh, MOCKOJIBKY UMEHHO 3TH BHJIbI Y4eOHOH paboThl B MEPBYIO O4Yepe/b TOTOBAT K
CaMOCTOSITEIbHOMY BBIIIOJIHEHUIO NPO(ECCHOHANBHBIX 3a1ad. KOHEYHOH Ielbl0 CaMOCTOSTENbHON paboThI
SBJSIETCSL  OPTaHW3alMs CaMOCTOSATENBHOW —IO3HABATENILHOW  JICSITENBHOCTH, (OPMHUPOBAaHHE YMEHUS
CaMOCTOATCIIbHO aHAJIM3UPOBATh I/IH(l)OpMaHI/IIO, BBIACIIATH INNTaBHOC Y BTOPOCTCIICHHOC.

OcHOBHBIMH (pOpMaMH CaMOCTOSITEIBHOM PadOTHI CTYIEHTOB 10 TUCIHMIUTHHE «OTITUKAY SBISIOTCS:
— MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO;
— CaMOCTOSITEJIbHOE U3yUCHUE JTUTEPATYPHI;

— NOATOTOBKA K 3K3aMCHY.
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TIJIAH-TPA®UK BBITIOJIHEHUS CAMOCTOSTEJILHOM PABOTHI

Bua gesiteabHOCTH CTYACHTOB

HToroBbiii NpoayKT

CpeacrBa u

Bpemst cnauun

CaMOCTOSITeJIbHOM TeXHOJIOTHH OLleHKH
padoThI

[lonroroBka K IpakTHYECKOMY Ortuer CobecenoBanue [IpakTuueckoe
3aHATUIO0 «OCHOBBI 3anatue Ne 1
3JIEKTPOMAarHUTHOW TEOPUH
CBETa»
IlonroroBka K MpakTHYECKOMY Ortuer CobecenoBanue [IpakTuueckoe
3aHATHIO «OCHOBHBIE MTOHATHS 3ansTue Ne 2
TeOMETPUUYECKON ONTHUKKY
IlonroroBka Kk MpakTHYECKOMY Ortuer CobecenoBanue [IpakTuueckoe
3anatuio «IlocTpoenus B 3ansiTre Ne 3
ONTHYECKUX CHCTEMAX)
IToaroToBKa K MIPaKTHIECKOMY Oryer CobecenoBanme IIpakTryaeckoe
3ansTHIO «MHTEpdepeHus 3ansiTre Ne 4
CBETa»
IToAroToBKa K MPaKTUYECKOMY Ortyer CobecenoBanne IIpakTuueckoe
3aHATHIO «OCHOBHBIE 3ansaTe Ne 5
UHTEPEPEHIIMOHHBIE CXEMBI»
IToAroToBKa K MPaKTUYECKOMY Ortuer CobecenoBanue IIpakTueckoe
3aHATUIO «BpemeHHas 3anaTre Ne 6
KOT'€pEHTHOCTb, JUITMHA U BpPEMS
KOT'€pEHTHOCTH; CIIEKTPAJIbHOE
Y BPEMEHHOE PACCMOTPEHHE»
IToAroToBKa K MPaKTUYECKOMY Ortyer CobecenoBanne IIpakTuueckoe
3aHatuio «Paguyc u creneHn 3ansiTre Ne 7
MPOCTPAHCTBEHHOM
KOTE€PEHTHOCTH, X OLIEHKHU JUIS
T0JIeH TETJIOBBIX UCTOYHUKOB U
J1a3epoB»
IloaroroBka kK NpakKTHYECKOMY Ortuer CoOecenoBanue IIpakTnueckoe
3ansaTHiO «lIpuMenenne 3ansTre Ne 8
UHTEPPEPOMETPOB B HAYUHBIX
WCCIIETOBAHUAX U TEXHUKE:
U3MEpPEeHNE MaJIbIX CMEILEHHH,
pedpakToOMEeTpHUs
IToAroToBKa K MPaKTUYECKOMY Ortuer CobecenoBanue IIpakTnueckoe
3aHATUIO «SIBIEHUE 3anaTre Ne 9
TG PAKITAIDY
IToAroToBKa K MPaKTUYECKOMY Ortuer CobecenoBanue IIpakTnueckoe
sansTHiO «IIpuMeHeHne 3ansitie Ne 10
BEKTOPHBIX AUArpaMM JJIst
KaueCTBEHHOI'O aHan3a
JUQPAKITMOHHBIX KAPTHHY
IToaroToBKa K MPaKTHYECKOMY Ortuer CobecenoBanne [IpakTuaeckoe
3aHATHIO «udpakuus na 3ansaTre Ne 11
KPYTJIOM OTBEPCTHUHU U KPYTIOM
JKpaHe»
IToaroroBka K MpakTHYECKOMY Ortuer CobecenoBanue [IpakTrueckoe
3aHATHIO «udpakums 3ansTre Ne 12
®dpaynrodepa Ha
MPSIMOYTOJIEHOM OTBEPCTHH U
LI
IloaroroBka K MPakKTHYECKOMY Ortuer CobecenoBanue IIpakTuueckoe

3aHATHIO «ndpaknms

3agaTue Ne 13
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Bua gesiteabHOCTH CTYACHTOB

HToroBbiii NpoayKT

CpeacrBa u

Bpemst cnauun

€CaMOCTOSITeIbHOM TeXHOJOTHHU OlleHKH
padoThI

PEHTTEHOBCKUX JIy4ei
[MoxroroBka K NpakKTUYECKOMY Ortuer CobecenoBanue [IpakTudeckoe
3aHATHIO «Jlucnepcust ceeTay 3ansaTue Ne 14
IToaroToBKa K MTPaKTHIECKOMY Oryer CobecenoBanme IIpakTraeckoe
3aHaTuio «llornomeHue cBeray 3ansTue Ne 15
[MoxroroBka K MPakKTUYECKOMY Ortuer CobecenoBanue [IpakTudeckoe
3anaTuio «llossipuzanus cBeTay 3ansTue Ne 16
IToaroToBKa K MPaKTHIECKOMY Oryer CobecenoBanme IIpakTryaeckoe
3aHATHIO «/[BOitHOE 3ansaTue Ne 17
Jy4eTPeIOMIICHHE)
IToaroToBKa K MTPAKTHIECKOMY Oryer CobecenoBanme IIpakTryaeckoe
3aHATHIO «PaccesHue cBeTay 3anstue Ne 18
CamocTosITeNbHOE U3YUCHHE Koncnexr CobecenoBanue 15 nenens
JTUTEPaTypPHI
IloaroToBKa K 3K3aMeHy DK3aMeH Bomnpocsl k 3k3aMeHy
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METOAMYECKHNE PEKOMEHIAILIMU [10 NU3YYEHUIO TEOPETUYECKOI'O
MATEPHAIJIA, IIOJI'OTOBKE K ITIPAKTUYECKHUM 3AHATHUAM

HpI/I IIOATOTOBKE K IPAKTUYCCKUM 3aHATUAM HCO6XOZ[I/IMO§

L IMOBTOPUTH MAaTCpHraJl COOTBETCTBYIOIIIUX HGKHI/Iﬁ;

L BHUMATCJIBbHO U3YYUTH OIMMUCAHUC na6opaTopH0ro 3aHATHA, U3JIOKCHHOC B IIPAKTUKYME,

L OTBCTUTHL Ha BOINPOCHI MO COACPKAHUIO J'IaGOpaTOpHOI‘O 3aHATHA, 3aJaBacMbIC NPCIIOAAaBATCIIEM Ha
MpeaABAPUTCIBHOM OIIPOCE NMEPEC/ BLIITOJIHCHUEM 3aI[aHI/II>'I.
Bce J'Ia60paT0pHI>Ie 3aHATHA OpCAnojaraoT BhIIMIOJTHCHUC SaﬂaHHﬁ, peuicHue 3aaay.

B PE3YJIbTATC BBIITOJHCHUA 3aJIaHUM AOCTUTAKOTCH CICAYIOIIUE PE3YIbTAThL 06y‘IeHI/IH§
® PA3BUTHUC MBIIIJICHUA U TBOPUYCCKUX CII0COOHOCTEMH CTYACHTA,
L ano6peTeHHe 1 3aKpCIIJICHUEC HABBIKOB CaMOCTOSTCIbLHOM pa60T51,
L ano6peTeHHe 1 3aKpCIIJICHUEC HABBIKOB O(I)OpMJ'ICHI/Iﬂ M COCTaBJICHHUA IIMCbMCHHBIX 3aI[aHI/II>'I.

IIpumepHbIe BONPOCHI M0 COAECPKAHNUIO NPAKTUYECKUX 3AHATHIA.
IIpakmuueckoe 3anamue Nel «OCHOBBI 3IEKTPOMAarHUTHOM TEOPUU CBETa»

1. YpaBuenus Maxkcgenna. BoinHoBoe ypaBHeHue.

2. berymue 3nekTpoMarHuTHbIE BOIHBL. CKOPOCTh CBETa B OTHOPOIHBIX H30TPOIHBIX TUIICKTPUKAX.

3. IITOTHOCTh SHEPIUHM U HMIIYJIbCa JIEKTPOMArHUTHBIX BOJH. BekTop YMoBa-IloitHTuHra. HTEHCHBHOCTH
CBETa.

4. JaBnenue cBeta. OnbiTel JIeOeneBa

IIpakmuueckoe 3anamue Ne2 «OCHOBHBIE TIOHATHUS T€OMETPUUECKON ONTHUKN

1. 3aKoH OTpakeHUs CBETA.

2. B yeMm 3akitouaeTcs sIBJICHUE MPEJIOMIICHUS CBeTa?

3. 3aK0H MIpeoMIICHHSI CBETa.

4. B uem 3akimouaeTcsl SBJICHHE IIOJHOTO BHYTPEHHEro oTpaxkeHus cBeTa? I[Ipm KakoM YCIOBHH OHO
HabmonaeTcs?

Ilpakmuueckoe 3anuamue Ne3 «I1ocTpOCHUS B ONTUIECKUX CHCTEMAX)

1. Yro HazwBaroT uH301? Kakue BUIBI TUH3 CYIIECTBYIOT?

2. Yto Ha3bIBAOT POKYCOM JIMH3BI, JOKYCHBIM PACCTOSTHUEM ?

3. UTo Ha3BIBAIOT IVIABHOM ONTHYECKOM OCHIO JTUH3bI?

4. OnTuyeckas cuia JIUH3EL

5. U306paxenus, n1aBaeMble JTMH30M (TIOCTPOCHHUE+OTICAaHNE)

6. Imockue, BBITIYKITbIe, BOTHYTHIE 3epkana. M300pakeHns 1aBaeMble HMHU.

Ilpakmuueckoe 3auamue Nod «IHTEphEpEHITNS CBETAY

1. UuTepdepeHuss MOHOXpOMaTH4eCKOro CBETa.
2. NnarepdepeHius KBa3MMOHOXPOMATHIECKOTO CBETA.
3. Uto Takoe QpyHKIHS BUITHOCTH?

Ilpakmuueckoe 3anamue No5 «OcHOBHbIE UHTEPPEPECHITMOHHBIE CXEMBI»

1. [Nommyuenune nHTEPPEPESHIIMOHHBIX KAPTUH JIEIIEHUEM BOTHOBOTO ppoHTa (MeTtox FOHra).

2. [Tonyuenue naTEpPEPEHIMOHHBIX KAPTUH METOZOM JIeJIEHHsI aMIITUTY Ikl (Meton Dpenens).
3. [Tostockl paBHO¥ TOJIIMHBI M PABHOTO HAKJIOHA.

4. OcHoBHbIe HHTEp(EpeHITMOHHBIE cXeMbl. HTephepomeTp MaiikenbcoHa.
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Ilpakmuueckoe 3anamue No6 «BpemeHHast KOTEPEHTHOCTh, AJMHA U BpeMsl KOT€PEHTHOCTH; CIEKTPAJIbHOE U
BPEMEHHOE PaCCMOTPEHUE)

1. Yro Takoe BpeMEeHHAsE KOT€PEHTHOCTb, JJIMHA U BPEMs KOTEPEHTHOCTHU?

2. CnexTpaybHOE U BPEMEHHOE PacCCMOTpPEHHE.

3. KakoBa B3anMOCBS3b CIEKTPa U KOPPEIAIUOHHON PYHKITHN?

4. Uro Takoe Oypbe-CEKTPOCKONHUS U €€ BO3MOXKHOCTU?

5. IlpocTtpaHcTBeHHAs KorepeHTHOCT. MaTepdepometp HOHra.

6. 3Be3aublil nHTEpdhepomerp MaiikenbcoHa. Ero BO3MOKHOCTH ¥ IPUMEHEHHE.

Ilpakmuueckoe 3anamue Ne7 «Paguyc U CTENEHb MPOCTPAHCTBEHHON KOT€PEHTHOCTH, UX OLEHKH IS IOJIeH
TETJIOBBIX UCTOUYHUKOB U Ja3€POB»

1. Yto Ha3BIBAIOT pailiyCcoOM IPOCTPAHCTBEHHOH KOT€PEHTHOCTH?

2. Yro Takoe cTeneHb NpOoCTPAaHCTBEHHOW KOT€peHTHOCTH?

3. Kak oleHUTh paguyc W CTENEeHb MPOCTPAHCTBEHHON KOTEPEHTHOCTH MJISl MOJel TEIUIOBBIX UCTOYHHKOB M
na3epoB?

Ilpakmuueckoe 3anamue Ne§ «llpumeHenue UHTEPPEPOMETPOB B HAYUYHBIX HCCICIOBAaHMSIX W TEXHUKE:
U3MEpEeHUE MaJIbIX CMEICHUH, pepaKTOMETPHUS»

1. Uto Takoe untephepomerp?

2. Buabl uateppepomeTpoB. X NMpuHIKTHATBEHBIE CXEMBI.

3. Kakuie BO3MOKHOCTH CYIIECTBYIOT JIJIsl HAYYHBIX UCCIIEAOBaHUHN B MPUMEHEHNN HHTEPPEPOMETPOB?
4. Yro takoe uHTEpHEpOMETPHS?

IIpakmuueckoe 3anamue Ne9 «SIBnenne audpakunm»

1. Chopmynupyiite u 00bsicanTe npuHIy | oiirenca-Openens.

2. Uto takoe audpakIIMOHHBIA HHTErpall ¥ KAKOBa €ro TPaKTOBKa?
3. Uto Takoe 30ub1 Openensa? Kak onu crposites?

Ilpakmuuecrkoe 3anamue Nel0 «lIpuMeHeHHMe BEKTOPHBIX JuarpamMM Ui KadeCTBEHHOTO aHaiu3a
JTUQPaKITUOHHBIX KaPTHH»

1. Yro Takoe BEKTOpHbIE AUATPaMMBbI?

2. Kaxk crpourcsa cnupans Openens?

3. Kaxk crpoutcs crimpans Kopaio?

4. IlpumMeHeHne BEKTOPHBIX AUArpaMM JJisl KaYeCTBEHHOTO aHalln3a TU(pPaKIHOHHBIX KapTHH.

Ilpakmuueckoe 3anamue Nell «Jludpakiys Ha KPYTJIOM OTBEPCTHH U KPYTJIOM SKpPaHE»

1. Tudpaxiyst Ha KPyTJIOM OTBEPCTUH U KPYTJIOM 9KpaHe. B uem 3akimtouaetcs npuHiun badune?
2. bmkHSAA ¥ 1anbHss 30HEL qudpakiud. YTo Takoe TudpakiMoHHAas THHA?

3. B gem 3akmoyuaercs npudimkenue @penens u npudbmokenne Opaynrodepa?

Ilpakmuueckoe 3anamue Nel12 «[Andpaxuus @payHrodepa Ha NPIMOYTOIBHOM OTBEPCTUH U ILEJIN
1. Hudpaxuusa Ha Kparo MoayOecKOHEUYHOro 3KpaHa.

2. [Tpubmmxenne Openens u npudimxkenue Opaynrodepa.

3. Mudpakuns Opaynrodepa Ha MPSIMOYTOJIEHOM OTBEPCTHH, KPYTIIOM OTBEPCTHH U IIEIH.

4. Ammutynabie 1 (a3oBble TUPPaKIHOHHBIE PEIIETKH.

5. Ponb qudpakiuu B npudopax, GopMHUPYOIINX U300paKeHHE: JIMH3E, TEIIECKOIE U MUKPOCKOIIE.

Ilpakmuueckoe 3anamue Nel13 «Audpakuus peHTTEHOBCKUX JTydei»
1. Indpaxuus Ha IByMEPHOW pelIeTKe.

2. ludpaknus Ha TPEXMEPHOU pelIeTKe.

3. dudpakuus pearreHoBckux nydyeid. Dopmyna Bynega-bparra.
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Ilpakmuueckoe 3anamue Nel4 «Jlucniepcust cBeTa»

1. Mukpockonuyeckas KapThHa pacipOCTPaHECHUS CBETA B BEILIECTBE.

2. Jlunennpiil ontudyeckuit ocumuisitTop. Kimaccuueckast 3neKTpOHHAS] TEOPUST TUCTICPCUU.

3. 3aBUCHMOCTH TOKa3aTeel MpeIoMIIEHH U MOTJIOMICHUS OT 4acToThl. Da3oBas M TPYMIIOBasi CKOPOCTH, FX
cooTtHomenwue (popmymna Pares).

4. HopmainbHast 1 aHOMaJIbHasl TUCTIEPCHUS TTOKa3aTeNsl mpesioMmieHus. JJucnepcuoHHOe pacCeMBaHUE BOJTHOBBIX
MAKETOB.

IIpakmuueckoe 3anamue Nel5 «llornomieHue cBeTay

1. Cdopmynupyiite 3akon byrepa—Jlambepra.

2. OOpsicHHTE MEeXaHW3M TOTJIONMICHUS CBETa MUAJIEKTPHUKaMH. [lodeMy CHeKTpBl MOTJIOMICHHS 3aBHCAT OT
arperaTHoro COCTOSIHUS BellecTBa?

3. Chopmynupyiite 3akoH byrepa—JlamGepra—bepa. KakoBbI rpaHuIlbl €ro IPUMEHUMOCTH?

4. Yem omnpenemnsieTcst OKpacka TeJ B IIPOXOISIIEM U OTPaKEHHOM CBeTe?

5. Urto Ha3BIBaeTCs CIEKTPATBHON XapaKTePUCTUKON BEIecTBa?

IIpakmuueckoe 3anamue Nel6 «llonspusaryst cBeTay

1. HaiiTe onpeneneHus JMHEHHO, LIUPKYIAPHO U JJUITMITHYECKH MOJISIPU30BAHHOIO CBETA.

2. MaTteMaTH4uecKoe OIMMCAaHHE COCTOSHHUS MoJIApru3alunu.

3.Yro Takoe monspu3anus ecTeCTBEHHOTO cBeTa?

4. OnTUYecKue SIBICHUS Ha TPaHUIIEe pa3liesa U30TPONHBIX AUIEKTPUKOB. DopMmyibl Openensi.

5. TIonapu3anusa oTpakE€HHOM U MPENOMIICHHOM BOJIH. YToJ bprocrepa.

6. SIBneHue MOJIHOTO BHYTPEHHETO OTPa)XKeHUs, ero MPUMEHEHHSI.

7. Onrtrka aHM30TPONHBIX cpel. PacpocTpaHeHre CBETOBBIX BOJIH B aHU30TPOIHBIX CPEAAX: 3KCIIEPUMEHTHI U
3JIEMEHTHI TEOPHUH.

8. YpaBHeHue BonHOBBIX HopManelh dpenens. DazoBas U mydeBasi CKOPOCTH.

IIpakmuueckoe 3anamue NelT «JIBoliHOE TydeTpETOMIICHAE)

1. OIHOOCHBIE M IBYXOCHBIC KPUCTAILIEL. JIBOIHOE TydenpeOMIICHUE CBETA.

2. KauecTBeHHBIN aHaIW3 pacHpOCTpaHEHHs CBETa ¢ MOMOMIbl0 moctpoeHnn [roiirenca. Murtepdepenims
MOJIIPU30BAHHBIX BOJIH.

3. lonspu3zaunoHHbIE TPUOOPHI, YETBEPTHBOJIIHOBBIE U ITOJTYBOJIHOBBIE ITACTHHKH.

4. Tlonydenue u aHaIKU3 JUTUITHYECKU TIOJSPU30BAHHOTO CBETA.

5. IloHATHE 0 THPOTPONHBIX cpenax. EcTecTBeHHas onTHYeckas akTUBHOCTb. CaxapoMeTpusl.

6. AHHU30TpPONMS ONTHYECKHX CBOMCTB, WHIYyLMPOBAHHAS MEXaHUYECKOW JedopMalueid, 3IeKTPHYECKUM
(3¢ dexrrr [Tokkennbca u Keppa), marautaeiM (3¢ dextor Papages u Korrona-MyTToHa) TOISIMU.

Ilpakmuueckoe 3anamue Ne18 «PaccesHue cBera»

1. MouiexysipHOE paccesiHue CBeTa.

2. 3aBUCHMOCTh MHTEHCHBHOCTH PAacCESHHOI'O CBeTa OT 4YacToThl (popmyna Pames) m yriosas guarpamma
paccesHusL.

3. Ilonsapu3auus paccCessHHOTO CBETA, €ro CIIEKTPAIbHBINA COCTaB.

4. Paccesnue Mannensiirama-bpusmosna. CioHTaHHOE KOMOMHAITMOHHOE paccesHue, KPbUIo JIMHUY Parest.

5. PaccestHue cBeTa B METKOIUCIIEPCHBIX M MyTHBIX Cpelax.

le/IMepHaﬂ TEMAaTHKA 3az[aﬂm‘»'1 AJI CAMOCTOATE/ILHOI'0 KOHCIICKTUPOBAHUSA

OCHOBHBIE MMOHATHS TEOMETPUUECKON ONTHKU

ITocTpoeHus B ONTHYECKUX CHCTEMaX

WnuTepdepennus caera.

OcHoBHBIE HHTEPHEPEHIIMOHHBIE CXEMBI.

SArnenune nudpakmum.

Judpaxyst Ha KPyrJIOM OTBEPCTUH U KPYTIIOM SKpaHe.
Hudpakius OpayHrodepa Ha MPSIMOYTOIEHOM OTBEPCTUH H IIIEITH.
ITonapuszanus ceera.

JlBoiiHO€ JTyuenpenoMIIeHUE.

©CoNo~WNE
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METOAMYECKHNE YKA3AHMA 110 ITIOAT'OTOBKE K 59K3AMEHY

JIns IOATOTOBKM K OTBETaM Ha 3K3aMEHAI[OHHBIC BOIIPOCHI OOydaroIIuecs: JOJDKHBI HCIOJB30BaTh HE
TOJIBKO KypC JIEKIUH ¥ OCHOBHYIO JIUTEPATypy, HO U JNOMOJHHUTENBHYIO JIMTEPaTypy Ui BHIPAOOTKH yMEHHS
JlaBaTh Pa3BEpPHYTHIE OTBETHI Ha MOCTaBJICHHBIE BOIPOCH.

OTBeTHI Ha TEOPETHYECKUE BOIPOCH! JOJKHBI OBITH TaHBI B COOTBETCTBUH C (POPMYIMPOBKOIl BOIIpoca 1
coziepyKaTh He TOJIBKO H3YUCHHBIH TEOPETHYECKUIT MaTeprai, HO M COOCTBEHHOE MOHMMAaHUE MTPOOIEMBI.

B oTBeTax kenaresbHO NPUBECTU MPUMEPHI U3 IPAKTUKH.

[ToarotoBKy K 3K3aMeHy IO JUCLUUIUIMHE HEOOXOJMMO HadyaTh C MPOPAaOOTKH OCHOBHBIX BOIIPOCOB,
CIIMCOK KOTOPBIX NPHUBE/ICH B pabouei mporpaMMe JUCIUILUINHEIL.

st 3Toro He00X0AUMO MPOYECTh U YSCHUTH COJEpKAHUE TEOPETUUYECKOTo MaTepuana 1mo yueOHuKaMm 1
yueOHBIM 1ocobusM 1o aucuurinie. CIMCOK OCHOBHOHM M IOTIONHUTEIBHOM TUTepaTyphl MIPUBEACH B pabouei
nporpamMMe JUCHUIUTMHBI 1 MOKET OBITh JIOTIOJHEH U PacInpeH CaMUMH CTYICHTaMU.

Oco0oe BHMMaHHE TIPH MOATOTOBKE K AK3aMEHYy HEOOXOAWMO yIETHTh TEPMHHOJIOTHH, T.K. YCIIEIIHOE
OBIIa/IcHUE JTIO00H AUCUUILIMHONW MPEATOIaracT yCBOSHHE OCHOBHBIX MMOHSATHH, MX MPU3HAKOB U OCOOCHHOCTH.

Takxum 006pa3oM, MOATOTOBKA K DK3aMEHY BKIIFOUAET B Ce0S:

e 1popabOTKy OCHOBHBIX BOIIPOCOB Kypca;

® YTCHHWE OCHOBHOMW W JOTOJHHUTEIHHOM JINTEPATYPHI IO TEMaM Kypca;

e 10AOOp MPUMEPOB U3 MPAKTUKH, WILTIOCTPUPYIOIINX TEOPETHICCKUI

e Marepuan Kypca;

¢  BBINOJHEHHE MPOMEKYTOUHBIX H UTOTOBBIX TECTOB 10 JUCIUILINHE;

®  CHCTeMaTH3aIHIO M KOHKPETU3ALUIO OCHOBHBIX MOHITHH AUCIUIUINHEI,

®  COCTaBJIEHHE MPHMEPHOro IUIaHA OTBETA HA SK3aMEHAIIMOHHBIC BOTIPOCHI.

Bonpocsl k 3x3ameny (5 cemecTp)

1. OCHOBBI 3JIEKTPOMArHUTHON Teopuu cBeTa. YpaBHeHUs MakcBemna. BoiaHoBoe ypaBHeHue. CKOpOCTb
CBETa.

2. TInOTHOCTh BHEPrUU M UMIYJbCA AJIEKTPOMArHUTHBIX BOJIH. BekTtop IloiiHTHHra. MIHTEHCHUBHOCTB
CBeETa.

3. JlaBnenue cBera. OnbITH JIeOeaena.
4. ®otomeTpusi. DHEpreTUiecKre u (OTOMETPUICSCKHAE BETMUUHBI, X B3aUMOCBSI3b.

5. Mopenun ontuyeckoro wu3inydeHus. MOHOXpOMAaTHYECKHE M KBa3UMOHOXPOMATHUYECKHE BOJIHBI,
LIMPOKOIIOJIOCHOE H3itydeHue. Oypbe aHanu3 U Oypbe CUHTE3 BOJIHOBBIX ITOJIEH.

6. CHeKTpaJ'H:HaH IIJIOTHOCTHh MOIITHOCTH. CooTHolieHne MCXKAY MINTCIBbHOCTBIO UMITYJIbCA U H.IPIpPIHOﬁ
CIICKTpa.

7. WHrepdepeHrs MOHOXpOMAaTHYECKHX BONH. PacuerT wuHTepQepeHIMOHHOW KapTHHBI OT JBYX
HUCTOYHHKOB.

8. MnTepdepeHins KBa3MMOHOXPOMATHYECKUX BOJIH. DYHKIUS BUITHOCTH.

9. OcHoBHBIE HWHTEpQEpeHIIMOHHBIE cXeMbl. [lodydyeHue WHTEp(HEPEHIIMOHHBIX KapTUH JAeJICHUEM
BoJTHOBOTO (hpoHTa (MeTox FOHra).

10. OcHoBHbIe WHTEpPEpPEHIMOHHBIE CXeMbl. [lonyueHne WHTEPPEPEHIIMOHHBIX KApTHH METOJIO0M
JIeNIeHNs aMIUTUTY 61 (MeTox Ppenens).

11. Tlonockl paBHO# TONIIMHE U paBHOTrO HakiIoHa. Konbia Hetotona. MUaTepdepomerp MaiikenbcoHa.

12. BpemeHHas KOT€pEHTHOCTb, [UIMHA M BpeMS KOTEPEHTHOCTH: CIIEKTPAIbHOE M BPEMEHHOE
paccMOTpeHHue.

13. IlpocTtpaHCTBEHHass KOTE€pPEHTHOCTb. Paaumyc NpOCTpPaHCTBEHHONM KOTEPEHTHOCTH. 3BE3IHBIN
uaTephepomerp MaiikenbpcoHa.

14. MmuoroBonHoBast uHTepdepeHnus. Cyneprno3ulys MHOTUX BOJH C PaBHBIMH aMILTHUTYIAMH.
Untepdpepomerp ®abpu-Ilepo. [Inactunka Jlrommepa-I'epke. MnTepdepeHurnonnsie GUIbTPHL U 3epKaa.
15. Tlpumenenue uHTepdepoMeTpoB. PazjauuHble TUIB UHTEpHEPOMETPOB  (MHTEpPEpOMETp
Maiikenbcona, naTepdepometp Kamena, uarepdepometp Pames).
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16. Iudpaxius ceera. [puniun Itoitrenca-®penens. JudpakiiMOHHBIA HHTErPAI U €r0 TPAKTOBKA.

17. 3ousr @penens. [lpuMeHeHre BEKTOPHBIX AWArpaMM Jis KaueCTBEHHOTO aHAM3a IU(PAKITHOHHBIX
KapTUH. 30HHAs TJIACTHHKA.

18. Ilpocreiimue qudpaknOHHBIE 3aAa491: TU(PAKIII Ha KPYTJIIOM OTBEPCTHU M KPyTioM dKkpane. [1saTHo
Ilyaccona.

19. Ilpocreiimue qudppakiMOHHBIE 3a1aYu: AU(PAKIUI Ha KParo MOJYIIOCKOCTH, AU(PAKIUs OT IICIH.
Crupans Kopsro.

20. bmmxusas w manepHSS 30HB audpaknuu. dudpakums @payHrodepa OT KPYyIJIoro OTBEPCTHS.
Pazpemaromas cnocoOHOCTh ONTUYECKUX UHCTPYMeHTOB. Kputepuii Panes.

21. bmkHSAS ¥ JaNbHAA 30HB Audpaknnd. Judpakius Ha TpaMOyTrodsHONH OECKOHETHOM MIeNH.

22. JudpakiyonHas pemieTka. AMIUDIMTYAHbIE W (a3oBble IU(MPAKIMOHHBIC perieTkr. (OCHOBHBIC
XapaKTePUCTUKH JUPPAKIIMOHHON PEIICTKH.

23. Ilpu3mennsle, mudpakiMOHHBIC W HHTEP(PEPEHIIMOHHBIC CIIEKTPaIbHbIC MPHOOPHl U WX OCHOBHBIC
XapaKTepUCTUKHU: YIIIOBas M JIMHEHHAS JUCTIEPCHS, pa3peniaromas CiocoOHOCTh, 00JIaCTh AUCIICPCHH.

24. udpaxuust peHTreHoBckux ayueid. @opmyna Bynsda-bparra.

25. Tomorpadust.

26. Paccesinue cBeta. 3aBUCIMOCTb MHTEHCHBHOCTH PaccessHHOTO cBeTa OT 4acToThl (popmyna Pames).
27. Tllonspuzauus cBera. JIMHEWHO, UHMPKYJIIPHO M SIUIMOTHYECKH TOJSPU30BAHHBIA  CBET.
MaremaTruecKkoe OIMCAHNE COCTOSHUE MOISIPU3aLNU.

28. Ilony4yeHue U aHaIN3 MOJISPU30BAHHOIO cBeTa. 3akoH Maoca.

29. AHM30TpPOIHUS ONITUYECKUX CBOWCTB, MHIYIIMPOBAaHHAS MEXaHUIeCKOU Aedopmannei, SIeKTPHIECKUM
(3¢ dextsr [Toxkenpca u Keppa), marautaeiM (3 dext Dapazest) moasmu.

30. EcrecTBeHHas onTuyeckas akTUBHOCTh. CaxapoMeTpusl.

31. UnTepdepenmms nonsiprzoBaHHBIX BONH. llonspusannonnsie mpubopsl (ctonma CroneroBa, mpu3Ma
Huxkons, monsipounsl), 4YETBEPTHBOJHOBBIE M IIOJYBOJHOBbIE IUTaCTHHKH. Ilodydyenume wu aHanmus
SJUTUITUYECKY TOJISIPU30BAaHHOTO CBETA.

32. SIBneHus Ha rpaHULE pa3desia aHU30TPOIHbIX cpel. [IBoiiHOe TyyenpeioMICHHUE CBETA.

33. PacmpoctpaneHue cBeTa B aHM30TPONHBIX cpenax. Onruueckas ock. PaszoBas (HOpMasbHas) U
my4eBasi ckopocTd. OJTHOOCHBIE U IByOCHBIE KPUCTAJLIBI.

34. OmnTnueckue sBICHUS Ha TpaHHULE pas3/eia H30TPOIHBIX AWAIEKTpUKoB. Popmynsl Dpenens.
Ionsipu3zanyst OTpake€HHOW M NpoIlIeqmed BoaH. Yron bprocrepa. SIBieHHS NOIMHOrO BHYTPEHHETO
OTpaXeHHUS U €ro MPUMEHEHHE.

35. Iornomenue ceera. 3akoH byrepa-Jlambepra. 3akon bepa.

36. ucnepcus cBera. Kinaccuueckas 31€KTpOHHAs TEOPUS IUCTIEPCUN.

37. 3aBUCHMMOCTH IIOKa3aTelNs IpeloMJIeHHs OT dacToThl. a3oBasg M TpyIIoBass CKOPOCTH, HX
cooTtHomeHue (popmymna Pares).

38. ®azoBas U TpymHnoBas CKOPOCTH cBeTa. PacmibiBaHue BOTHOBBIX MTAKETOB.

3agaun Kk Ik3aMeHy (5 cemecTp)

1. Paccrostnne Mexty AByMSI KOT€pEHTHBIMH HCTOUHMKaMHU cBeTa (irHa BOHBI 0.5 MkM) paBHO 0.1 MMm.
Paccrosiare Mexay nHTEp()EpEeHIIMOHHBIME MTOJIOCAMH Ha DKpaHe B CpejiHel yacTu nHTepdepeHIMOHHON
KapTHHBI paBHO 1 cM. OnpenenuTs pacCTOSHUE OT HICTOYHUKOB /10 3KpaHa.

2. PaccrosiHne MexIy IByMs miensMu B omnblte FOHra paBHO 1 MM, paccTosHME OT LIeNIed O 3KpaHa
paBHO 3 M. OmnpenenuTh ATUHY BOJHBI, UCITYCKaeMyI0 MCTOYHHKOM MOHOXPOMAaTHYECKOTO CBETa, €CIH
HIMPHHA IT0JIOC MHTEep(EepEeHIINH Ha SKpaHe paBHa 1.5 M.

3. B omeite lOHra paccrosnue mexnay mensmu paBHo 0.8 MM, amuHa BoaHbl 640 HM. Ha kakom
paccTossHUM OT WIeNiel CleJyeT pa3MEeCTUTh OSKpaH, YTOOBI IMUPWHA WHTEPPEPEHIIMOHHOW TOIOCHI
COCTaBHJIa 2 MM.

4. B onbiTe ¢ 3epkanamu DOpeHenst pacCTOSIHUE MEXAY MHUMBIMH H300paKEHHSMU HCTOYHHMKA CBETa
paBHO 0.5 MM, paccTosiHUE OT HUX J0 dKpaHa 3 M. [iimnaa BomHBI cBeta 0.6 MKM. OmpeenuTs MHPUHY
M0JI0C MHTEPPEPEHIINN Ha SKpaHe.

5. ns uatepdepenuun ucnonb3yercs cxema Jnoiina. PaccTtosHue oT ucToYHMKA CBeTa (AJTMHA BOJIHBI
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0.6 MKM) 710 9KpaHa paBHO 2 M, PaCCTOSIHHE OT UCTOYHHKA 10 3epkana 0.55 mm. Urto Oyaer HabmomaTees
B TOYKE, PAaCIOJIOKEHHON Ha TAKOM K€ PACCTOSHUH OT 3epKajia, CBET WJIA TEMHOTA.

6. Ha MpbHyro mienky (n=1.3), HaxoasIIyrocs B BO3LyXe, HOPMAaJbHO MajaeT IydoK Oenoro cBeta.
IIpn kakoif HaWMEHBIEH TOJIUHE TUICHKA OTPaKCHHBIM CBET ¢ IIMHOW BOJMHBI (.55 MKM OKakeTcs
MaKCHMAaJIbHO YCHJICHHBIM B Pe3yiIbTaTe HHTEPEPEHIINN

7. Ily4yok MOHOXpOMAaTHYECKMX BOJH C JUIMHOW BoJHBI 0.6 MKM magaeT mox yriom 30 rpamycoB Ha
HaXOJISIIYIOCST B BO3AyXe MbUIbHYIO IuieHKy (N=1.3). Ilpm kakoii HamMeHbIIEH TONIIMHE IUICHKH
OTpakKeHHBIE CBETOBBIE BOJHBI OyIyT MaKCHMallbHO oOcjabieHsl wHTepdepeHnrel, MaKCHMaIbHO
YCUJIEHBI?

8. Ha TOHKMI CTEKISHHBI KIMH HOPMajJbHO K €ro TIIOBEPXHOCTH TMajaeT IydoK Jyden
MOHOXPOMATHYECKOTO CBeTa ¢ JIMHOM BomHBI 600 HM. OnpeenuTs yroil MeX Ty TOBEPXHOCTSIMHA KIIMHA,
€CJIM PacCTOSIHAE MEXKILy CMEKHBIMU HHTEpPEPEHIIMOHHBIMA MHHUMYMaMH1 B OTPaKCHHOM CBETa PaBHO 4
MM.

9. Mexny IByMs MJIOCKONAPAJUICNbHBIMU CTEKJISHHBIMHM IUIACTUHKAMM IIOJIOKWJIM OY€Hb TOHKYIO
MIPOBOJIOYKY, PACIONOKEHHYIO MapauIeIbHO JIMHUM CONPUKOCHOBEHUS IJIACTMHOK M HAaXOJALIylocd Ha
paccrosiHuM 75 MM oT He€. B oTpakenHOM cBete (AymHa BOJHBL 0.5 MKM) Ha BEpXHEH IUIaCTUHKE BUIHBI
uHTEepPEepeHUMOHHBIE M0J0Chl. ONpelenuTs IuaMeTp IPOBOJIOYKM, €CIM Ha MNpoTsvkeHHH 30 MM
HacCUHThIBaeTcA 16 CBETIIBIX MOJNOC.

10. IImockoBbIMyKJas JMH3a BBITYKJIOH CTOPOHON JI€KHUT Ha CTEKISHHOM miacThHKe. OmpeaenuTsb
TOJIIIMHY CJIOSI BO3AyXa TaM, TJ€ B OTPaKEHHOM cBeTe (IyuHa BOJHBI 0.6 MKM) BUJHO IEPBOE CBETIIOE
konblo HeroToHA.

11. lnameTp BTOpOro CBETJIOTO KOJIbIIA TP HAOIIOACHUH B OTPaKEHHOM CBeTe (IJIMHA BOJIHBI 0.6 MKM)
paBeH 1.2 MM. OnpeieTuTh ONTUYECKYIO CUITY IJIOCKOBBITYKJION JIMH3bI, B3ATOM AJIS OMbBITA.

12. TImocKOBBITIyKIIasl JTMH32 ONTHYECKOW CHIIONW 2 HANTP BBITYKJIOH CTOPOHOM IJIEKHUT HAa CTEKISTHHOU
TtacTuHke. Paanyc ueTBepTroro TeMHOro kojblla HpioToHa B mpoxoasmem cere paBeH 0.7 MMm.
Onpeaenuts JJIMHY CBETOBOU BOJIHBL.

13. Paguyc KpUBU3HBI INTIOCKOBBINYKJION JUH3EI 4 M. UeMy paBHa AJIMHA BOJHBI MAJAIOLIET0 CBETA, ECIIU
paguyc MATOTO CBETJIOr0 KOJbIAa B OTPAKEHHOM CBETa paBeH 3.6 MM.

14. B ombite ¢ nHTEpPepomMeTpoM MaiikenbcoHa UIs CMEIIeH!sT HHTephEepeHITMOHHON KapTHHBI Ha 500
TOJIOC MTOTPEOOBAIOCH TepeMecTUTh 3epkaiio Ha 0,161 mm. Uemy paBHa [yTMHA BOITHBI CBETA?

15. B kakux mpezienax MOXKET W3MEHSTHCS TOJIIWHA MIACTUHKU ¢ N=1,5, 4T0OBl B OTPaKCHHOM CBETE
HaOII0JAJIOCHh COBMA/ICHNE JTMHHA PAaBHOTO HAKJIOHA JUTSt JUTHH BOIH 550 HM 1 525 HM.

16. B untepdepomerpe XKamena Ha myTu uHTEepdepupyoomux yded (mmHa BomHb 0,73 MKM) 1nBE
OJIMHAKOBbIe TPYOKH, 3aKpBIThIe IPO3PAYHBIMHU IUIaCTHHKamMH. OjHa 3amojHEHa BO3AYyXOM IpH
HOPMaJIbHBIX YCJIOBUSIX, a U3 IPYroil OH BblKadaH. YeMy paBeH MOKa3aTelsb MPEJIOMIICHUS BO3yXa, €CIH
JUIMHA TPYOOK 5 M U IPH BBIKAUMBAaHUM BO3JlyXa HHTEPPEpPEeHINOHHAs KapTHHA cMecTHiIack Ha 20 mosnoc.
17. Ha skpaHe HaOmomaeTcss MHTEPPEPEHIIMOHHAS KapTHHA OT JABYX KOTEPEHTHBIX MCTOYHHUKOB CBETA C
uHOHN BostHbI 480 HM. Korja Ha myTH 0JJHOTO U3 MyYKOB MOMECTHIIM TOHKYIO IJIACTUHKY M3 IJIaBJICHOTO
KBaplla C IOKazaTeleM npesomieHus 1,46, nHTepdepeHINOHHAsS KapTHHA CMeCTHiach Ha 69 moJjoc.
Onpenenuts TONMUHY KBapIEBOW MIACTUHKY.

18. JIBe nudpakiMOHHBIE PEIIETKH UMEIOT OJAMHAKOBYIO HIMPHHY 3 MM, HO pasHbie nepuosl 0,003 MM u
0,006 MM. OmpenenuTb X HaUOOJBIIYIO PA3PEIIalONIyl0 CHOCOOHOCTH VIS KENTOH JIMHUKM HaTpHs ¢
JUTHHOH BOJHBI 589,6 HM.

19. JIudpakiimoHHas KapTHHA TMOJy4Y€HAa C IMOMOIIBI JUPPAKIMOHHONW pPeIIeTKH UIMHOK 1,5 ¢cM
nepuosoM 5 MKM. OIpenenuTh B CHEKTPE KaKoro HaMMEHBUIETO MOpsAKa ATOM KApTHHBI MOJydaTcs
paszenbHble M300paKeHUs ABYX CIEKTPAIbHBIX JMHUNA C pa3sHOCThIO JiuuH BoiH 0,1 HM, ecnu JIMHUU
JeXar B KpalHel KpacHO gactu criektpa (760 HM)

20. Kaxkoif HaMeHbIIIeH pa3peliarolel CUaon T0JKHA 001alaTh TUPPAKIIMOHHAS PEIIeTKa, YTOOHI ¢ e
MTOMOIIIBIO MOKHO OBLIO pa3pemnTh Be CrieKTpaibHble TuHIH Kanust 578 u 580 uM. Kakoe HanmeHbIee
YHCIIO IITPUXOB JIOJDKHA UMETh 3Ta PelieTka, YToObI pa3pelieHre OblI0 BO3MOXKHO B CIIEKTPE BTOPOTO
TopsKa.

21. C momompio AupakIMOHHON pemeTku ¢ nepronoM 20 MKM TpeOyercsl pa3peluTh ay0ner HaTpus
(589 am m 589,6 HM) B cmekTpe BTOporo mopsiaka. Ilpw kakoil HaWMEHbBIIECH UITMHE PEMIETKA OTO
BO3MOJKHO.
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22. Yrnosas aucrepcusi 1uppakliuOHHON PEIIeTKH IS U3Iy4YeHUs] HEKOTOPOH JUIMHBI BOJIHBI IPU MaJIbIX
yrax gudpakoun coctaBimsier 5 MuH/HM. ONpenesnuTh pa3penialonrylo CHIy 3TOH pEeIeTKH Uit
W3IY4YEeHUs TOU e JUTMHBI BOJIHBI, €CIH JUIMHA PEIETKH paBHa 2 CM.

23. Ha pudpakunoHHyOo pemeTky, cogepxamyro 500 mTpuxoB Ha 1 MM, THamaeT HOPMAIbHO
MOHOXPOMATHUECKHI CBET ¢ IiIuHOW BOoiHBI 700 HM. 3a pemieTKoi MMOMEIIeHa COOMparomas JIHH3a ¢
raBHBIM (QOKYCHBIM paccTosiHueM S50 cM. B QokanbHOM MIOCKOCTH JHMH3BI DPACHONOXKEH dKpaH.
Onpenenuts JIMHEHHYIO JUCTIEPCHUIO TAKOH CHCTEMBI U1 MaKCUMyMa TPEThEro MOpsIKa.

24. HopMaJIbHO K TTOBEPXHOCTH IU(PAKIIMOHHON PEIIeTKH MaJaeT MydoK CBETa. 3a PelIeTKoN moMenieHa
coOuparolas InH3a ¢ onTHueckor cuioi 1 antp. B ¢okaabHOM MIOCKOCTH JMH3BI PACIIONIOKEH SKPaH.
OnpepennuTs YUCIO IUTPUXOB HA | MM 3TOW pEIIETKH, €CIU MPH MajblX yriax Au(pakuuy JTUHEHHas
nucriepcust 1 MM/HM.

25. Ha mmwuie BBICOTHOTO 37aHUS YKPEIJIEHBI OJHA IO APYToH JIB€ KpacHbIE JIaMIIbl (JUTHMHA BOJIHBI 640
HM) . Paccrostnne mexny nammamu 20 cM. 31aHue paccMaTpUBalOT HOUYBIO B TENECKOI C paccTOstHUS 15
kM. OmnpenenuTts HaUMMEHbLIMH AMaMeTp OOBEKTHBA, HPHU KOTOPOM B ero (HOKaJbHOH IUIOCKOCTH
MOJTy4YalOTCs pasieNbHble TU(PPAKIIHOHHBIE H300PaKEHISL.

26. Jlazepuniii my4ok cBera auamerpom 0,01 M, pacXxomnuMocTh KOTOPOTO OIpENeNsieTcs TOJIBKO
mudpakipeid, HarrpasieH Ha JIyHy. [lnvHa BomHEI na3epHoro m3nydenus 0,633 M. UeMy paBeH nmuameTp
OCBelIaeMON MOBEPXHOCTH Ha JIyHe.

27. locrostHHAs TUPPAKIMOHHON pemeTku 2,5 MKM. HalTH yrioBylo AMCIEPCUIO PEIICTKH ISl JAJTHHBL
BOJIHBI 589 HM B CHEKTpE MEPBOIO MOPAIKA.

28. llpospaunas mudpakimoHHas pemieTka umeer nepuon 1,5 mxm. Halitw yrmoByro amcriepcwuro,
COOTBETCTBYIOIIYI0O MAKCUMYMY HauWOOJIBIIIEr0 MOPSAKA CIEKTPAILHON JIMHUM C JJIUHON BOJHBI 530 HM,
€CJIM CBET MaJaeT Ha PEIIeTKY HOPMAaJIbHO.

29. CBet ¢ uHONM BOMHBI 589 HM mMamaeT HOPMAIBHO Ha MUGPAKIMOHHYIO PEIIETKY C MepruomoMm 2,5
MKM, cofepxkamtyto 10000 mpuxoB. HaliTi yrioByio mupuHy Au(GpaKIHOHHOTO MakCHMyMa BTOPOTO
HOpsIIKA.

30. Ha kaxoif yriioBo# BBICOTE€ HaJ TOPHU30HTOM JOJDKHO HaxoauTbess ConHIle, 9TOOBI COMTHEYHBIN CBET,
OTPa)KeHHBIH OT TIOBEPXHOCTH BOBI, ObLT MOJHOCTEHIO TOISIPHU30BaH?

31. Ily4ok ecTeCTBEHHOr'O CBETa, UAYLINH B BOJE, OTPAXKAETCS OT IPaHU aJiMa3a, IOrPYKEHHOTO B BOLY.
ITpu xaKoM yriie maJeHus: OTPaKEHHBIN CBET IMOJIHOCTBIO MOJIIPU30BaH?

32. Aranuzatop B 2 paza YMEHBIIIAET MHTCHCUBHOCTh CBETA, MPUXOJIAIIETO K HEMY OT MOJSPHU3ATOPA.
Onpenenute yrol  MeXAy IUIOCKOCTAMHU MpOIyCKaHWs Tojspu3aropa W aHanmuzaropa. [lotepsamu
MHTEHCHBHOCTH CBETA B aHAJIN3ATOPE MpeHeOpedb.

33. B 4acTHYHO-TIONSPU30BAHHOM CBETE AaMIUIUTYAa CBETOBOIO BEKTOpPa, COOTBETCTBYIOIIAS
MaKCHUMaJIbHOM HWHTEHCHBHOCTH CBeTa, B N = 2 pas3a Ooiplie aMIUIUTYAbl, COOTBETCTBYIOLICH
MUHHUMAaJIEHOW NHTEHCUBHOCTH. ONpEeNINTh CTENEHb Nosipu3anuu P cera.

34. Crenens nonsipusaiuu P yactuaHo-nossipuzoBanHoro ceera pasHa 0,5. Bo ckonbko pa3 oTnngaercs
MaKCHMaJlbHasi HHTEHCHUBHOCTh CBETA, MPOITyCKAaEMOI0 Yepe3 aHAITN3aTOp, OT MUHUMAJIbHOM?

35. Ha myTtd 4acTUYHO-TIOJSIPU30BAHHOIO CBETAa, CTENEHb mnoispusanuu P koroporo pasHa 0.6,
MOCTABUJIM aHAJIN3ATOP TaK, YTO WHTEHCUBHOCTH CBETA, MPOILIEAIIEro Yepe3 HEro, cTaja MakCUMajIbHOM.
Bo ckombko pa3 yMEHBUINTCS HMHTEHCHUBHOCTh CBETa, €CIM IUIOCKOCTh IMPOIMYCKaHWS aHajIu3aTopa
MOBEPHYTH Ha yroiu 30°?

36. Mexay OByMsI mapajuleIbHBIMH HUKOJISAMH TIOMEIIAIOT KBAPIEBYIO TUTACTHHKY TOJIIHMHOW 1 MM,
BBIPE3aHHYIO MapaJJIENIbHO ONTHYECKOH ocH. [Ipr 3TOM MIOCKOCTh MONSIPU3AIUN MOHOXPOMATHYECKOTO
CBETa, MaJaloUIero Ha MOJISIpU3aTop, MoBepHynack Ha yron 20°. Ilpu kakod MHHUMaJIBbHON TOJIIMHE
TUTACTUHKHY CBET HE MPOIIET Yepe3 aHaIu3aTop?

37. JIuHeiHO TOJSAPU30BAHHBIA CBETOBOHM MYyYOK MajJaeT Ha IMOJIAPU3ATOpP, BPAINAOUINICS BOKPYT OCH
My4YKa C yIII0BO# CKOpocThio 21 pajn/c. HaliTi cBETOBYIO 3HEPTHIO, MPOXOIAIIYIO Yepe3 MOSIPU3ATOP 32
OZIMH 000pOT, €CITM TOTOK SHEPTUH B MajaromieM my4ke 4 MBT.

38. Bo ckompko pa3 ocialisieTcd MHTEHCHBHOCTH CBETA, MPOXOMAIIETO Yepe3 JBa HUKOJIA, ITOCKOCTH
NPOIYCKaHMsl KOTOPBIX 00pa3ytoT yroa 30°, ecnu B KaXJOM U3 HUKOJIEH B oTaensHocTH Tepsiercs 10 %
MHTEHCUBHOCTH MAJAIOIIEr0 Ha HEro cBeTa?
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