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N3yyenue 3akoHa MaJjiroca: METOIMYECKUE YKA3AHUS 110 BBIMIOJIHEHUIO
nabopaTopHoit padbotsl Ne 67 1o pazneny: «Ontuka. AToMHast U sJiep-
Has ¢usuka» / FOro-3an. roc. yu-1; cocr.: JL.IL. Ilerposa, J.U. Pocns-
koBa. - Kypck, 2015. - 7c.: ui. 3, Tabn. 1. - bubnuorp.: c.7.

ConepkaT CBeIEHHS 1O SBJICHUIO TOJSpU3AIMA  CBETA.
[To3BOJIAIOT Ha MIPaKTHKE M3YYUTh 3aKOH Mairtoca.

Meroandeckne yKka3zaHus COOTBETCTBYIOT TpeboBaHusIM Denepain-
HBIX 00pa30BaTENIbHBIX CTAHJIAPTOB BBICIIECTO MPO(PECCHOHATBLHOTO 00-
pazoBanus (OPI'OC), DenepaabHOr0O KOMIIOHEHTA ITMKJIa OOIIMX MaTe-
MaTUYECKUX M ECTECTBCHHOHAYYHBIM IUCIHUIUIMH, a Takke padodmm
y4eOHBIM IIJIAaHaM ¥ padoYHUM IIporpaMMam 1o KypcaM pasiesioB 00Iei
(GU3UKH BCEX TEXHUYCSCKHUX CIEIUaIbHOCTEH (HaIpaBjeHNH) TOATOTOB-
ku FO3I'Y.

[Ipenna3HaueHsl IS CTYASHTOB  HMH)XCHEPHO-TEXHUUYECKUX
CIIeIIMaIbHOCTEH THEBHOW U 3a09HOM (hopM 00yUEHHUS.

TekcT meyaraeTcs B aBTOPCKOW pENAKIINUT

[Tonmucano B evaTh . ®opmat 60x84 1/16.
Ycenneu. . Yu.-uzn.a.  Tupax 100 3k3. 3akas.
becrutatHo.
FOro-3anaiHblii roCy1apCTBEHHBIN YHUBEPCUTET.
305040 Kypck, yi. 50 netr Oxtsa0psi, 94.
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JlabopartopHas padota Ne 67

HN3yuyenne 3akona Mairroca
Heas padorbl: u3yuynTh 3aKOH Manroca, O3HAKOMHUTBCA C
NOHATUSIMA €CTECTBEHHBIA W MOJSPU30BAHHBIN CBET, MOJISAPU3ATOP H
aHAJIN3aToP.
IIpuOopsI U NPUHAAJIEKHOCTH: ONITUYECKAS CKAMbsI C OCBETUTE-
JIeM, Ba MOJSpouia, (POTOIIEMEHT, MUKPOaAMIIEPMETD.

Kparkas Teopus

EcTecTBeHHBIN CBET NpeacTaBiIsieT cO00M COBOKYIMHOCTb OTPOM-
HOTO YHCJa 3JIEMEHTAPHBIX 3JIEKTPOMATrHUTHBIX BOJH (LYTOB), HC-
NyCKAaeMbIX OTIEJIbHBIMU aToMaMH. [[710CKOCTh KoJIeOaHUM KaxKI0To
I[yra OpUEHTUPOBAHA CIy4YailHbIM 00pa3oM, MOTOMY B €CTECTBEHHOM
CBETE C paBHON BEPOSITHOCTHIO MPEACTABIICHBI KOJIEOAHUS pA3TMUHBIX
HaIpaBJICHUI, OBICTPO U OECOPSAOYHO CMEHSIOIUX Apyr Apyra. Eciou
KoNeGaHKs CBETOBOTO BekTopa E KakuM-mi6o o6pasoM YHOpsIOUYeHS,
TO CBET HA3bIBACTCS MOJIAPU30BAHHBIM.

y IlycTe nBa B3aWMMHO NEPIICHIUKYIISIPHBIX
IIEKTPUYECKUX KOJIEOAHUS COBEPILAIOTCS BAOJb

Ey oceil X, Y ¥ IMEIOT pa3HOCTh (a3 o
= E, = A cosot,
T i E, = A, cos(ot +3).
B : PesynbpTupyromas Harpsy>KeHHOCTbD:
H — —

E=E, +E,
Yroa Mexay En EX ONPEICIACTCA:
Ey _ A cos(ot +3) | 1)
E, A cos ot

Ecau pasHocTh (a3 O XaoTHUECKH M3MEHSIETCS, TO U HAIlpaBJICHUE

tgp =

CBETOBOTrO BekTopa E OyIeT MCIBITHIBAT HEYIOPSIOUCHHbIC CKAYKO-
oOpasHbie n3MeHeHus1. [109TOMy €CTECTBEHHBIM CBET MPEJACTABIAIOT KaK
HAJIO)KEHUE JABYX HEKOTEPEHTHBIX 3JIEKTPOMATHUTHBIX BOJH, MOJISIPUA30-
BAHHBIX BO B3aUMHO NEPHNEHAUKYISIPHBIX IUIOCKOCTSIX W HUMEIOLINX
OJIMHAKOBYI) HHTCHCUBHOCTb.
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Ecnu xonebanust KorepeHTHsI O = 0 Wi T, TO

Ay

tgp =t —= =const — cBeT NMJIOCKOIOJIAPU3OBAHHBIM.

Ecom A, = A, 0= ig, TO tgp =Ftgot — mIOCKOCTH KONEOaHUM

MIOBOPAYMBACTCS C YITIOBOM CKOPOCThIO . CBET MOJIIPU30BAH IO KPY-

ry.
Eciu 6 — npousBosibHAS TIOCTOSIHHASI, CBET 3JUIMINTUYECKH IOJIS-

—

puzoBaH. Konenl Bektopa E nBwxercs mo smmuncy. I1mockocTs, B KO-
TOpoii Koiebnercst E, HasbiBaercs miockocmvio konebanuti. TlepreH-
IUKYJISIpHAs €d TUIOCKOCTb — MJI0CKOCHIbIO HOJIAAPUSAYULL.

[Tnockononsipu30BaHHBIA CBET MOKHO MOJTYYUTh U3 €CTECTBEHHO-
ro C MOMOIUIBIO MPUOOPOB, HAZBIBAEMBIX NOApUIAMOPAMU. ITH TTPUOO-
pbl CBOOOJHO NPOIYCKAIOT KOJeOaHUsl, MapajyieibHbIE NI0CKOCHU NO-
JApusamopa, M TMOJHOCThIO WM YAaCTUYHO 3aJep>KUBAIOT KOJICOAHUS
NepHeHIUKYISIpHbIE 3TOM TIocKocTU. [lonspuzarop, yacTUUHO 3a1ep-
KUBAIOIIUN CBETOBbIC KOJICOAHUS B HAMPABJICHUU, EPIEHIUKYISIPHOM
€ro IUIOCKOCTH, HAa3bIBAKOT HecogepuiehHbim. CBET HA BBIXOJIE U3 TAKOTO
noJisipu3aropa OyAeT YaCTUYHO MOJISIpU30BaHHBIM. HampaBnenue kolie-
OaHUM AJEKTPUUECKOTO BEKTOpPA B BOJIHE, MPOIIEAIIEH yepe3 MoJapu-
3aTOp, HA3BIBAECTCS pa3peuieHHbiM Hanpaeienuem noasapusamopa. B
KA4eCTBE MOJSAPU3ATOPOB MOT'YT HCIIOJIB30BATBCSA CPEABI, AHU3O0TPOII-
HbI€ B OTHOILICHUHU KOJIEOAHHWI BEKTOpa E, HanpuMep Kpucrawuisl. U3
IPUPOJIHBIX KPUCTAJUIOB CIEAYET OTMETUTH TYPMAJIHH.

Ecnu Bpamarte uaeanbHbli MOISPU3ATOP HA IIyTH YaCTUYHO ITOJIS-
PU30BaHHOTO CBETA, TO HHTEHCUBHOCTD MPOLIEAIIETO CBETa U3MEHSIETCS
oT | pin 10 |- MOXKHO BBECTH XapaKTEPUCTUKY YACTUYHO IOJIIPU30-

BaHHOI'O CBETa CIMeNneHb NOJAPUAYUL .
o

p — _max min (2)
Imax + Imin
P =1 ecmn I, = 0 — cBET MOTHOCTHIO MOJISIPU30BaH.
P =0 ecmm lin = lhax — cBeT ectecTtBeHHBIM. K sinmnmuecku-

MOJSIPU30BAHHOMY CBETY ITOHSTHE CTENIEHU MOJISIPU3ALNU HE ITPUMEHU-
MO.

HampaBuM ecTeCTBEHHBIM CBET MNEPHEHIMKYISPHO IUIACTUHKE
TypMaJIMHA, BBIPE3aHHOW MapauIeIbHO ONTHYECKOW ocu. Bpamas kpu-
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CTaJUI BOKPYT HAIIPaBJICHUS J1y4a, HUKAKMX U3MEHEHUN NWHTEHCUBHOCTH
IPOLIEANUIETO YepPe3 TYPMAJIMH CBeTa HE yBUAUM. OIHAKO, €CIIA HA IIyTH
Jy4a MOCTAaBUTh BTOPYIO IUIACTUHKY TYpMAJIMHA W BPAIlaTh €€ BOKPYT
HaITPaBJICHUS JIy4d, TO UHTEHCUBHOCTh CBETA, MPOLIEIIIETO Yepe3 Iia-
CTUHKHU OYyJE€T MEHSATHCA B 3aBUCUMOCTHU OT yTrja MEXIY ONTHYECKUMU
OCSIMM KPUCTAJUIOB 110 3aKOHY Mairroca:

2
| =1,co0s” o, (3)
rie lg u | — COOTBETCTBEHHO MHTEHCHBHOCTH CBETA, MAJNAIOIIET0 Ha
BTOPOM KPUCTAJUT U BBIIIEAIIETO U3 HETO.

ILI. IICJI.
!
)

s T QTHHH Wi
S

!
¢
!

Pe3ynbTaThl OMBITOB C KpHUCTALIAMH TypMalnHa OOBACHSIOTCS
npocto. IlepBas miacTMHKa MPOIMyCKaeT KoJeOaHHWsI TOJBKO OIpese-
JIEHHOTO HampaBJeHUs, T.€. IPeoOpa3yeT eCTECTBEHHBIN CBET B MOJIAPU-
30BaHHbI. BTOpas ke miacThHKa B 3aBUCUMOCTH OT €€ OpHEHTAlHH
IPOIMYCKaeT OOJBIIYI0 MM MEHBIIYI0 YacTh MOJISIPU30BAHHOTO CBETA,
KOTOpasi COOTBETCTBYET KOMIIOHEHTEe E, mapamieabHONM OCH BTOPOTO
KpHCTasIa.

[InactrHka, npeodpa3yrolias €CTECTBEHHbI CBET B MOJISPU30BAH-
HBIU, SBJISICTCS hoJspusamopom. BTopas TnacTHHKa, ciiyKamas s
aHaJu3a CTENEHU MOJISIPU3alUK CBETa, Ha3bIBaeTCs araiuzamopom. O6e
MJJACTUHKH COBEPIIEHHO OJMHAKOBBI.

[Ipu pOXOkKIAEHUU €CTECTBEHHOI'O CBETA Y€pe3 MOJAPU3ATOP, TAK
KaK BC€ HANpaBJICHHS (@ PAaBHOBEPOSITHBI M CPEAHEE 3HAUYCHUE
COSz(p = %, MHTEHCUBHOCTH MOJIIPU30BAHHOIO cBeTa Oyner | = ?e

NHTEHCUBHOCTh CBETa, MPOUIEAIIEr0 4epe3 MOSpU3aTop M aHa-

I
nuzatop: | =§ecosz(p.

JKCNEePUMEHTAJIbHASI YCTAHOBKA



1. YcTanoBka Ans u3ydeHus 3akoHa Maitoca npeacTaBisieT
ONTHUYECKYIO CKamblO (1), HA KOTOpPOM yKpersieH ocBeTuTeNb (2) ¢ Ma-
TOBBIM cTekJioM. Kamepa (3) ¢ momsipuzatopom (4), aHanuzaTtopoMm
(5) u porosnementom. Tok oT poTorIEMEHTA MOAAETCS HA MUKPOAM-
nepmerp (7). AHAIM3aTOP MOXKHO ITOBOPAYMBATh BOKPYT TOPHU30HTAIb-
HOM OCH. YTOJI TOBOPOTAa aHAJIU3aTopa OTCUUTHIBacTCs 10 mkaje (6).

ARG T AN
R I

ITopsiI0K BBINOJIHEHUS PA0OTHI:

1. O3HaKOMUTKCS C YCTAaHOBKOM.

2. BximounTs ocBeTUTEND B ceTh 220 B.

3. OTKpBITh KPBILIKY (POTORTEMEHTA.

4. YcraHaBnMBas MO ILIKAJE pa3JIMYHBIC YIiIbl OPUEHTAIIMU aHa-
auzatopa (ot 0 mo 360° ugepe3 20°), cieauTs 3a U3MEHEHHUEM CHJIBI
(OoTOTOKA IO MUKPOAMIIEPMETPY.

5. JlaHHbIe M3MEpEeHMI yIia o, ToKa i, Cos°a u i/iy 3aHecTH B Tab-

JIALLY.

Tabmuna 1.
o 0| 2040 | 60| 80 |100] ... 360
I, MxA
cos“a
i/ig

6. [Toctpouts rpaduk 3aBucumoctu f(a) = i/ig B MOISIpHBIX KOOP-
auHaTtax. st 3TOro Ha KaXJaoM Jiyde, MPOBEJICHHOM W3 IEHTPa IO/
yIJIOM 0 B BBIOPAaHHOM MacmiTa0e, OTKJIAJbIBAIOT 3HAYCHUS BEIMYWH
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I/lp, COOTBETCTBYIOIIUX 3TOMY YIIIy, 31€Ch lg — MAKCUMaJIbHOE 3HAUE-
HUE CUJIbI TOKA. TOYKY COCIMHSIOT IJIABHOW KPUBOM.

72. Ha toM ke rpaduke CTposiT TEOPETHUYCCKYIO 3aBUCHUMOCTE ()
= COS a.

KoHTpoJibHbIEC BONIPOCHI:

1. Kakoii cBeT Ha3bIBAE€TCS E€CTECTBEHHBIM? TOJISIPU30BAHHBIM?
cBeT. UTo Takoe CTENeHb MOspU3aIiim?

2. Kakue cymiecTByroT BUJIbI TTOJIIPU3AIIUAHN ?

3. Pacckaxkute 0 crnoco6ax mosryueHus moJIsipUu30BaHHOTO CBETA.

4. B ueM 3akiit0uaeTcs SBJICHUE JBOMHOTO JTydYenpeaoMIeHus ?

5. M3noxwure 3akoH Mantoca.

6. UTo Takoe UCKyCCTBEHHAsI ONTHYECKasi aHU30TPOITHUS ?

7. Pacckaxxute 0 IMpUMEHEHUSX MOJISIPU30BAHHOTO CBETA.
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