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E PT5 ®usnka 3.1; dusuka 3.2; dmnsmka 3.3

H
1 7.1.1.1. OnpegensieT anddepeHLmansHOe ypaBHEHNE BONTHOBOMO ABWXEHNSI U €ro peLUeHus.

1 7.1.1.2. OnpegensieT B3aMMOCBA3b 3MEKTPUYECKNX 1 MarHUTHbIX NONe 1 CyLIecTBOBaHNe eamnHoro

| PacnpoCTPaHSIOLLErocs B MPOCTPAHCTBE ANEeKTPOMAarHUTHOrO Nons.

i 7.1.1.3. Onpeaenser xapakTepUCTUKN BOMHbI: (0a30BY0 CKOPOCTb, BONTHOBOW BEKTOP, BEKTOP YMOBa-
MovHTWHra, HanpaBneHwe konebaHun BEKTOPOB HaNPSXKEHHOCTEN 3MEKTPUYECKOrO U MarHUTHOrO nonew

N CBA3b

pasHocTb (a3 konebaHui

NNacTUHKN
Ha AndpaKkUMOHHON peLueTke
1 ANppakUNOHHON peLLeTKM

| AMPaKLUMOHHON peLleTKu

| pacTeopoB

7.1.2.1 PaccunTbiBaeT 0OGbEMHYIO MOTHOCTb SHEPTMU 3NEKTPOMAarHUTHOM BOMHbI, MOAYMb BEKTOPA
YmoBa-lMoNHTMHra 1 MIHTEHCMBHOCTL CBETA.

7.2.1.1. Onpepenser saBneHne nHTepdepeHUnn, ycnoBus AN BO3HUKHOBEHUS MHTEP(EPEHLIMOHHON
KapTWHBbI, NPOCTPaHCTBEHHYIO Y BPEMEHHYIO KOFePEHTHOCTH.
7.2.1.2. Onpeaensier ONTUYECKYIO ANNHY NYTU, FEOMETPUYECKYHO N ONTUYECKYHO Pa3HOCTb Xo4a fnyyen,

7.2.2.1. Onpepenset MmeToabl HabnogeHnsa MHTepdgepeHLMn CBETa N BO3HUKHOBEHMWE MOSI0C PaBHOMO
HaKMnoHa 1 paBHOW TOSMLLMHBI NPU HTEPMEPEHLMM B TOHKMX NIIeHKax

7.2.3.1. Onpenenser 3aBUCMMOCTb amnnTyabl U MUHTEHCMBHOCTU Pe3ynbTUPYHOLLEN CBETOBOWM BOSMHbI OT
pasHocTH a3 nNpy HanoXeHWN ofHOHanNpaBneHHbIX konebaHuii

7.2.3.2. OnpefensieT ycnoBusi MakcMMyMa U MUHUMYyMa Npu MHTEPAEPEHLIMM CBETOBbIX BOH;
XapaKTepUCTUKN MHTEPdEPEHLIMOHHOM KapTWHbI, Habnogaemon Npyu ocBeLLEHUM CBETOM TOHKUX U
KIIMHOBWAHbIX MAEHOK, a Takke npu HabnogeHun metoga FOHra u koney, HbtoToHa

7.2.4.1. PaccunTbIBaeT XxapakTePUCTUKN NHTEPEEPEHLMOHHON KapTHbI Npy HabnogeHun konew
HbloTOHa, NONoc paBHOM TOMNLMHbI M PABHOTO HAKIOHa, B OTPAXXEHHOM W NPOXOASLLEM CBETe

7.3.1.1. Onpenenset npuHuun MNonreHca — PpeHensi, metoa 30H PpeHens, pesynsrat gugpakumm
®peHensi Ha KPYriom OTBEPCTUM, Ha KPYTTIOM HENPO3PaYHOM AUCKE U NPU UCTONb30BaHUM 30HHON

7.3.2.1. Onpepnenset andpakumo payHrocepa, ANPPAKLUNOHHYIO KAPTUHY NPU ANdPaKLUMM Ha LEenn 1

4
1 7.3.3.1. PaccunTbiBaeT napameTpbl peLleTki 1 XapakTepuCTUKN CNEKTPa, MOMYyYEHHOTO C NMOMOLLbIO
1

1 7.3.4.1. PaccunTbiBaeT paspeLuatoLLyto CroCOOHOCTb, YIMOBYH U JIMHEWHYIO ANCTIEPCUIO

7.4.1.1. Onpenenser ABMeHNs NONApM3aumMmn 1 NPOXOXAEHW CBeTa Yepe3 nonsapusaTtopsl (nonsapouasl),
CBETOBOW BEKTOP, ECTECTBEHHbIV 1 NONSAPU30OBAHHBIN CBET U €r0 XapaKTEPUCTUKM.

7.4.1.3. Onpegensiet 3akoH BplocTepa 1 0cobeHHOCTU NoNApU3aLny Npu OTPaXKeHUN 1 NPENoOMIIEHNN
Ha rpaHuue pasgena M3oTponHbIX (MPo3paqHbIX) ANSNEKTPUKOB.

7.4.2.1. PaccuvTbiBaeT aMnNnNnTyaQy U UHTEHCMBHOCTbL CBETA, NPOLUEALLIEro Yepes nonspusaTopbl
(nonapongsbt), npuMeHss 3akoH Mantoca

7.4.3.1. Onpenenser hunsmyeckoe coaepxaHue ABneHns ABONHOMO NyyenpenomMeHns, ycnosmus
BO3HUKHOBEHWS, XapaKTEPUCTUKM OBbIKHOBEHHOTO U “HEOBBIKHOBEHHOIO” NMyYein B OOHOOCHbIX
KpucTannax (pasHoCTb X04a, pa3HOCTb (has, CKOPOCTN PacnpoOCTPaHEHNS).

7.4.3.2. Onpepenser MeTogbl M BUAbI BO3OEWCTBUMA HA BELLECTBO Ans NOryYeHUs OnTUYeCKon
aHusoTponuu (acpdbekt Keppa n acbcpekt ®apagest) u nx MCnonb3oBaHWe AN NPaKTUYECKUX Lienew.
7.4.3.3. Onpegensert nonHyo cxemy, obecneynBatoLLyto nonyyeHne nHTepdepeHLmnn Nonspn3oBaHHbIX
ny4yeu, n eé npakTn4eckoe 1NCcnonb3oBaHne

1 7.4.4.1. PaccunTbiBaeT yron noBopoTa MrockoCTy nonspusaumm ansa TBEpLoro sellectsa u Ans

; 3apgaHun | Bann
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Fo===- ettt T emsmmmsmsmmemme- Temsmssssmmm- 1
i 1 7.5.1.1. OnpegensieT siBNeHNe NornoLleHnsi, KoaMULMEHT NOrMOLLEHMS BELLEeCTBa N ero U3N4eckui | i :
: i CMbICH. : : :
1 115, . ' 1 ' 1,00 ;
! 1 7.5.1.2. OnpegensieT uU3nYeCKUin CMbICI SBNEHWA AUCNEPCUA, BUAbI 1 OCHOBHbIE MOMOXEHNUS ! ! !
' | KIaccu4eckon Teopum AMcnepcum i i H
. T e . L 1
' 116 1 7.5.2.1. PaccunTbiBaeT MHTEHCUBHOCTb NIOCKOM MOHOXPOMATUYECKOW BOMHbI MOCIE NPOXOXAEHNS ' 1 ' 100 !
1 1.16 1 8 : : :
: | CKBO3b CroW MOrfoLuaioLLero BelecTsa, NpuMeHss 3akoH byrepa-flambepra. ' ' ’ '
Fooooot Fommmmooeeee R — 1
' 1 8.1.1.1. OnpegensieT uanyeckoe cogepxaHne NoHATUSE — TENSIOBOE U3NyYeHne N ero 0cCobeHHOCTH, ! ! !
i 1.17 1 csoiicTBa Moaenu abconioTHO YEPHOTO Tena, XapakTepuUCTUKN M3nydYeHna 1 3akoH Kupxroda v xapakTep 1 1,00
: ; . : : ;
' | 9KCMepUMEHTamNbHOW 3aBUCMMOCTU ' ' '
foooos T e R HER 1
1 1.18 ! 8.1.2.1 PaccunTbiBaeT XxapaKTepuCTMKM TEMMOBOIO M3Ny4YeHus, ncnonb3ys 3akoH CtedaHa-bonbumana | 1 ! 1,00 !
foomes T T i R 1
1 1.19 ! 8.1.3.1. PaccunTbiBaeT XxapaKTepUCTMKN TENSIOBOrO U3Mny4eHunsl, UICNonb3ys 3aKkoHbl BuHa ! 1 ! 1,00 H
pe-=-- e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeseeeeeeeeeaas fommemmecnanas S EELTTTELLE LS 4
i H . ' . \
' 1.20 1 8.1.4.1. OnpegenseT npeanoxeHHyto lNnaHkoM Mogerns n3ny4atoLlen cuctemsl, opMyny TEMOBOro ! 1 ! 100 !
i 1 M3nyyeHus NnaHka n kBaHTOBYIO runoTesy lnaHka i 1 ' i
3 + 1
‘ '
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LeHmp obecneyeHusi
Kkayecmea obpa3oeaHusi

MOLOYIIb: PTS ®U3UKA 3.1, ®DU3NKA 3.2, DU3SNKA 3.3

e RREnETETEEEEEEE BT T SRRt P ERE R
i Ne | OTBeT i Bonpoc
e T
' ! ! YcTaHOBUTE COOTBETCTBUE MeXOY (PU3NYECKON BENUYMHON N MaTEMaTUYECKUM BblpaXXeHUeM,
| ONPEAensIoLLIMM 3Ty BENUYMHY
: 1 | W — Kpyaosasi Hacmoma,
| U — ¢ha3oeasi ckopocmb
: : i dPusunyeckasa BenuymHa MaremaTunyeckoe BbipaxeHue
i ilA |B |B | |
P ' A) Moaynb BekTopa YmoBa-TonHTUHra WEH
b 1 51412 B) anvHa BonHbI 2) %
B) hasoBasi ckopoCTb 3)27y
") Moaynb BONHOBOrO BEKTOPA 4) ¢
1 1 1 \/m
: 1 1
P 5 5) 2mv
' 1 ] w
i i i
R T T e
P i Mriockast MOHOXpOMaTMYeCKas AMEKTPOMarHUTHast BOTHa pacnpoCTpaHAEeTCs BAONb OCU L. AMNIUTYAA
P ! HaNPSKEHHOCTM SMEKTPUYECKOro noss 5 MB/M, amMnnMTyaa HanpsbkeHHOCTU MarHUTHOIO NOJst BOSHbI
_ 2

P2 2,25 i1 MA/M. OHeprua, nepeHocumas sonHoii 3a 10 MuHyT vepes nnowaaky nnowagsto 15 cM™, pacnonoxerHas
P | NepNeHAVKYNsSPHO OcK T paBHa MKIDK.
oo i Omeem 3anuwume ¢ MoYHOCMbo A0 COMbIX
A T
P i KorepeHTHble UCTOYHWKM 3TO UCTOUHMKM, U3My4atoLLie CBETOBbIE BOSHbI, XapakTepuayoLmecs
1) oguHakoBbIM HanpasneHnem a3oBoli CKOPOCTU 3) NOCTOSAHHOW BO BPEMEHW Pa3HOCTbIO
i i i

. 1 a3
by 3 :
: : : 2) oAvHaKOBbIM 4) oavHaKoBbIMU Ha4anbHbIMK hasamu
b : HanpaBleHWeM MIOCKOCTH konebaHui CBETOBOro BeKTOpa
P ; E
e S
oo i B onbiTe KOHra Ha nyTv ogHOro M3 UHTephepupyoLLKX Nyyei nomellanack TOHKas CTeKMsAHHAs NnacTuHKa.
P i BcrieicTeme 3TOrO LiGHTpanbHas CBeTNas nonoca cMellianack B NonoXeHue, NepBoHajansHo 3aHaToe k —ii
i CBETIION NOMOCON (He cuuTas LeHTparbHoit). Ecnu nyy nagaet Ha nnacTuHKy HopMarbHO, nokasartenb
4 4 NperommneHuns paseH 71, a ANMHa BOMHbI A, TOrAa TONLMHa NNacTUHKM paBHa
P : 1) (k=1)A 3) (k+1)A
P ] (n=1) (n=1)
P i 2) (k+1)A 4) _kA
n | " (1)
L gy
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paccmMmaTpuBaemMasn BOJIHOBaA NOBEPXHOCTb

A [B |B |T /
—_—
2 1 314 YcTaHOBUTE COOTBETCTBME MEXAY NapaMeTpoOM UHTEP(EPEHLIMOHHON KapTuHbI B onbiTe KOHra u pacyéTHon
cdopmynon. Cpeaa, B KOTOPOW PacrnpoCTPaHAOTCS BOMHbI, UMEET nokasaTernb NpenomneHunst 7.
NapameTp nHTEPHEPEHLIMOHHOW KARTUHbI PacyetHas chopmyna
A) koopauHaTa 1M —oro MMHUMYMa Ha 3KpaHe 1) ””Tdn
HabnoaeHun 2) @m+1)AL
B) pasHocTb xoga nyyen 2nd
3) mAL
B) koopavHaTa 1M —oro MakcumMyMma Ha aKpaHe d
HabnoaeHunin 4) AL
r o nd
) LWMpUHA MHTepPdEepPEeHLMOHHON NOMOChI 5) zd
nL
________________________ T GOGa T EEEEEEE TR
! Ha nnockyto rpaHuLy nnH3abl HopManbHO nagaet ceet ¢ AnvHoit Borbl 610 um. Mpu aTom B oTpakeHHOM
| cBETe paguyc b —ro cBeTrnoro konbua HeloToHa paseH 5 Mm. B 3a30pe Mexay CTEKIISIHHBIMU FIMH30MN 1
9 | MMACTMHKOW HaxoAMTCs Bo3ayx. Toraa paguyc KpMBM3HbI BbIMYKION MOBEPXHOCTU TOHKON NMH3bI paBeH
M.
i Omeem 3anuwume ¢ moyHocmbo A0 yernoeo yucna
________________________ e ETeeneEEEEE R
! B oTcyTCTBME Nperpag pe3ynsTupyloLas aMnnunTyaa B Touke HabniogeHust MoNIHOCTLIO OTKPLITOro chpoHTa
| CBETOBbIX BOMH, BO36YKAaeMbIX NCTOUHUKOM S, paBHa
1) amnnnTyae OfHOM TOMNBKO LIEHTPanbHOM 30HbI  3) CyMMapHOM amMnnuTyae BCeX YETHbBIX 30H
DdpeHenga ®dpeHend, Ha KoTopble nogeneHa
4 : paccmaTpuBaemas BOfTHOBasi NOBEPXHOCTb
: 2) cymmapHon aMnnuTyae BCeX HeYeTHbIX 30H 4) nonoBWHe amMnNUTyAbl OAHON TOMBKO
; PpeHens, Ha KoTopble nogeneHa LieHTpanbHoN 30HbI PpeHens

Ha npoapauHyto nnacTuHky annHol [ HaHeceHo nasepom N witpuxos, k — nopsimok cnekTpa.
YcTaHOBUTE COOTBETCTBUE MEXAY (DU3NYECKON BENUYMHBI U €e MaTeMaTUYECKUM BblpaXeHWeM ans
OndpakLMOHHOW peLLeTKn

Pusunyeckasa BenuymHa MaremaTnyeckoe BbipaxeHue
A |6 |B | [ A) nepvopg peLueTku 1) dp
! - P
! B) nuHeliHasa aucnepcus
: 2)N
4 31215 ! B) paspeluatoLiasi cnocobHOCTb B CNEKTPE NEPBOro 3; e
nopsigka Y
1 I") yrnosas ancnepcus 4) L
1 N
i 5) _kN
: I-cosyp
........................ .i.------.--------------...--------------..---------------.--------.---------------..--------------..--------------------
i OudppakunoHHas pelwertka wuputHoit 12 mm copepxmt 4800 wrpmxos. Yncno rasHbIx MakcMymos,
9 | HabrogaeMbIx B cnekTpe AMdpaKUMOHHOI peweTkn ans anvHbl BonHbl 0, 53 MkM, paBHo
________________________ e e e
i CeeT nagaeT HOpManbHO Ha AndpPakUMOHHyIo pelueTky wupuHoii | = 6, 5 cm, umetowyio 200 wrpuxos Ha
4 | MunMmeTp. ECnv nccnenyembii CiekTp CopepxuT criektpanbHyto nuHmio ¢ A = 670, 8 nwm, kotopas
| cocTONT M3 ABYX KOMMOHeHT, oTnyatowmxca Ha OA = 0, 015 mm, To nopsgok cnekTpa, B KOTOPOM 3TH

KOMMOHEHTbLI ByayT paspelleHbl paBeH



e i e ettt dlid 1
i Ne | OTBeT i Bonpoc :
e e 1
oo i YcTaHOBUTE COOTBETCTBME MEXAY NPOLLECCOM Y MHTEHCUBHOCTLIO CBETA '
P : Mpouecc MHTeHCUBHOCTL cBeTa :
P ; . i
' ! ! A) NNOCKO-NONApM30BaHHbIM CBET NPOXOAMT Yepes 1) ymeHbLUNTCA '
NAeanbHbI NONAPU3ATOP, NNOCKOCTY KoneGaHUA 2 ymMeHbLUWTCS B 4Ba pasa
i i|A |B B [T | cBeTa 1 nonapusatopa napanyienbHbl 3) yenuuurest
P11 ! A :
P 5| 1 5|4 : B) ecTecTBEHHbIN CBET NaJaET Ha CTEKIO U 4) paBHa Hynio :
oTpaxaercs 5) He U3MeHTCS
' ! ! B) ecTecTBEHHbIN CBET NPOXOAUT Yepes naearnbHbI '
(coBepLUEHHbIIt) nonsipuaaTop
") ecTecTBEHHbIN CBET NPOXOANT Yepes ABa
Nonsip13aTopa cKpeLLeHHbIX Nog yrnom 90
A B e 1
P i Monspusatop nornowaet 10%, a ananusatop 8% napatoluero Ha HUX cBeTa. Ecnu yron Mexay ;
E 12 i 97 ! NMOCKOCTAMM Nonsipuaatopa 1 aHannaaTtopa paeeH 60 °, To MHTEHCUBHOCTL CBETA, BhILLEALIETO U3 E
P ’ | aHanusaropa, yMeHbLLMach B pas(a). i
' ' i Omeem 3anuwume ¢ mo4YHocmbto 00 Oecsambix '
e H e 1
oo ! IHTepdepeHums nonspu3oBaHHbIX Nyvei He ucnosb3yemcs Ansi '
13 1) onpenenexus nedopmauuii B TBepablx Tenax  3) onpeaeneHusi CrekTpa usnyyeHust
3 2) onpepgeneHus CTPyKTypbl M OpueHTauum ocen  4) OnarHOCTMKM MUHEpPAsioB U FOPHbLIX MOPOA
b ; Kpuctanna E
A e !
oo i Mpy npoxoxaeHun caeta Yepes TpyBky anutoit 20 cm ¢ pacTBOpom caxapa NockocTb Nonspusaumm ceeta
o 2
14 77 3 i noopauneaetcs Ha yron 15 °. Ecrm yaenbHoe Bpatletue caxapa 0, 97 rpax - M” /xr, To Maccosast
P ! | KOHLiEHTPaLMA caxapHOro pacTBopa paBHa Kr/m3. '
' ! 1 Omeem 3anuwume ¢ MoYHoCcMbto 00 decsambiX '
food H 3 1
oo i Aucnepcusa cBeTa Ha3blBaeTCsl HOPMarbHOW, eCNU NokasaTtenb NperioMieHNsi MOHOTOHHO '
P : 1) y6bIBAET C yBENUYEHMEM AMWHbI BOMHbI cBeTa A 3) yGbIBAET C POCTOM YaCTOTbl I/ CBETOBOW BOMHbI |
1151 1 2) BO3pacTaeT C POCTOM [ANVHbI BOMHbI CBETA 4) BospacTaeT ¢ POCTOM ANMHbI BOMHbI CBETA A
AB Yy3KOM AnanasoHe ASMH BOJSH,
XapaKTepHOM Af1si JaHHOTO BelLecTBa
[ L L EEEEEE R R G E L T EEE R R e LRt 4
P ! N3BecTHO, uTo NpospadHas nnactuHka Tonwmtoin 2 cm normnowaet 0, 8 nagaroLero Ha Hee CBETOBOTO :
16 | noToka. Ecnu paccesiHnem n oTpaxeHvuem ceeTa npeHebpeyb, To KO3 MULMEHT NOrMOLEHNS '
P 08 | NMACTUHKW paBeH em ™. i
' ' i Omeem 3anuwume ¢ mo4yHocmbto 00 Oecsambix '
i T T e e
o i B nHTEpnonaumoHHoi hopmyne BuHa makcrmanbHoe 3HaueHne CrnekTparnbHOW NOTHOCTU 3HEpreTuYeckon !
i CBETUMOCTY YEPHOTO Tena ABMAETCs PyHKUMen
17
3 1) TONbKO AMWHbBI BOHbI 3) [OMMHbI BOMHbI M TeMNEpPaTyphi
2) TOMBLKO YaCTOThI 4) Tonbko Temnepartypbl
oot N i 1
1 Ecnn Temneparypa aGcontoTHO YepHOro Tena npu HarpeBaHun N3MeHseTcs ot 727°C po 2727°C, 1o ero
1181 81 | 3HepreTNyeckas CBETUMOCTb YBENUYNBAETCS MpU 3TOM B pas. E
oo  Omeem 3anuwume ¢ mo4YHocmbio A0 Uenoeo yucna '
. . N 1
A i lamepeHus cnekTpanbHOro coctasa nsnyyeHusi anekon 3sesabl «6enoro kapnuka» nokasanu, 4To MakCMmyMm |
P ! M3IyYeHWsi B ee CNEKTPE MPUXOANTCA Ha YNLTPaMoneToByIo YacTb ¢ AnnHoii BorHbl 250 uM. Ecnv 3sesga |
1191 11.6 | U3nyyaeT kak abcontoTHO YepHoe Teno, To TemnepaTtypa «6enoro kapnuka» paeHa KK/
1 1 ’ 1 1
P ib=2,9- 1073 M - K — nocrosHHas BuHa :
' ' i Omeem 3anuwume ¢ mo4yHocmbto 00 Oecsambix '
i O 1
oo i CornacHo rinotese M. NnaHka, Npy TENMOBOM U3My4YeHUN SHEPIUa U3Ny4aeTcsl U NOrnoLLaeTcs KBaHTamu, '
| IPU 3TOM 3HEprusi KBaHTa
1201 2 i 1) He 3aBMCMUT OT YaCTOTbl U3NyYeHUS 3) obpaTHo nponopuunoHarbHa YacToTe U3ryveHus i
P ; 2) nponopuuoHanbHa YacToTe U3nyyYeHns 4) nponopumWoHanbHa KkBagpaTy YacToTbl ;
oo : n3nyyeHus '
S U H
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