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Ocmanwok B.U.

benopycckuii eocydapcmeennblii ynusepcumem uH@opMamuk u paouod1eKmpOoHuKy
Gunuan « Munckuil paouomexHuyecKutl KOwmeox#c»
2. Munck, Pecnyonuxa benapyce

Hayunwuii pyxosooumens: I'oporonun B.A. — npenodasamens oucyuniutn obujenpogheccuonanrbHozo
U CNeyuanbHO20 YUKios.

AnHoTanusi. B nanHol paboTe paccMOTpEHbI MOHITHE CBETa KaK (PU3MYECKOTO SIBJICHHS M €ro
CBOICTBa, a TaloKe chepa ero UCIOIb30BAHUS.
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CBer BOKpYT Hac, U OH I03BOJIsieT HaM BuaeTh Mup. Ho cnpocure sro6oro u3 Hac, U 60i1b-
IIMHCTBO HE CMOXKET OOBSICHUTH, YTO TAKOE HA CAMOM Jiejie 3TOT cBeT. CBET MOMOraeT HaM IIOHHU-
MaTh MHUpP, B KOTOPOM MbI >kMBeM. Han s13bIk 3TO OTpakaeT: BO TbME MBI IIEPEIBUTacMCsl Ha OLIYIb,
CBET Mbl HAUMHAEM BHJIETh BMECTE C HACTyIUIEHHEM 3apu. W Bce ke Mbl 1ajeKu OT IOJHOro IOHHU-
MaHMs cBeTa. Ecnu Bel npubin3uTe ayd cBeTa, uTo B HeM Oyner? [la, CBeT ABMIKETCS HEBEPOSTHO
OBICTPO, HO Pa3Be €ro Heb3s NPUMEHHTSH I mytemecTBuidi? W tak ganee u Tomy nogo0Hoe.

CaeT B pU3UYECKOM ONTHKE 3JEKTPOMATHUTHOE U3JIyuyeHHE, BOCTIPHHUMAEMOE YEI0BEYECKUM
ri1a3oM. B kauecTBe KOPOTKOBOIHOBOM I'paHUIIbl CIIEKTPAJIBHOTO AMANa30Ha, 3aHUMAEMOr0 CBETOM,
MPUHAT y4acTOK ¢ JuyimHamMu BOJIH B Bakyyme 380—400 uMm (750—790 TI'm), a B KadecTBe IJIUHHO-
BOJIHOBOU TpaHuIlbl — yuactok 760—780 um (385—395 TT'm) [1].

JIlyu cBera COCTOMT M3 JIETALIMX C OTPOMHOM CKOPOCTBIO YaCTHILl, KOTOPHIE HAa3BIBAKOTCS
¢doronamu. Kaxnplii ¢oToH — 3TO KpoleyHbli CrycTOK 3Hepruu. CKOpoCTh IoJIeTa 4acTUIl CBETa
300 000 kunmomeTpoB B cekyHay. Huuro Bo BcenenHoi He MOXeT mepenBUrarbesi ¢ 0osbliel cko-
pOCThIO.

@DOTOH HE MPOCTast YaCTULA. ITO MAJIEHbKUN OTPE30K 3JIEKTPOMAarHUTHON BOJIHBL. BosHEI OT-
JWYAKOTCA APYT OT Apyra 3HEpPruer v InuHou. UeM JuIMHHEE BOJHA, TEM MEHbIIE ee dHeprusd. Po-
TOHBI (MHAU€ MX Ha3bIBAIOT KBAaHTAMMU) PA3HBIX BHJIOB M3IyYEHMS — 3TO OTPE3KHM BOJIH Pa3TUYHON
JUTUHBI (pucyHOK 1).

Pucynok 1 — ®oToH 1 BonHA

Hamm rnaza BocmpuHUMAIOT 3€KTPOMAarHUTHOE U3TyYEHUE B OMPEICTICHHOM JUana3oHe JJIMH
BOJIH: 3TO BUAMMBIM cBeT (ero UCTOYHUKHN — COJHIIE U AJIEKTPUYECKHE CBETHJILHUKH). ['amMmma-nydu,
PEHTTCHOBCKHE JTyYd W YIbTPa(QHUOIETOBOE HM3IIyuYe€HHE — 3TO TOXKE CBET, HO YHEPTHS €ro YaCTHII
OYEHb BBICOKA, a JJIMHA BOJIHBI MaJia. [l03ToMy MBI HE MOXKEM BUAETh 3TH JTydd. ECTh JIIMHHOBOJIHO-
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BBIC M3ITy4eHHs — HHPPAKPACHBIN CBET, PaJIMOBOJIHBI, SHEPTUsl OTOHOB KOTOPHIX Maja, II03TOMY MX
MBI TOXEC HC BUJIUM.

Cmech oTOHOB — Oernblii CBET ¢ BOSHAMU PA3IMYHON JauHBL. CBET uepe3 Mpu3My HaIlH Tia-
3a pa3jiM4aroT 3TU BOJIHBI IO IBCTY, B COOTBCTCTBHUU C HUX HHHHOﬁ. Eciu na IIyTHU CBCTOBOI'O Jy4da
IOCTaBUTh CTEKJSIHHYIO NPHU3MY, TO JIyd HEPEIOMHUTCS, TO €CTh OTKJIOHHUTCS OT CBOETO IEepPBOHA-
YaJIbHOTO HampaBiieHHus (pUCYHOK 2). Jlyun pa3nu4HOro mpeTa MpesoMIISIOTCS IO pa3HbIMH yTia-
MH, TIOTOMY IIPHU3Ma PA3JIOKUT OEJbIil CBET HAa COCTABISIOIIUE €ro LBETHBIC JIy4H — KPACHBIH,
OpaHIKEBBIN, KENTHIH, 3eNIeHbIH, ToNy00l, CHHMIA U (hroseToBbIid. POTOHBI KPacCHOTO cBeTa 00Jia-
JIal0T HAUMEHBLIEH SHEpTrueil, OHU U OTKJIOHSIOTCS MEHBIIE IPYTHUX.

Pucynok 2 — Paznoxxenue 6e10ro cBeTa 4epes mpu3My

KpacHbIll cBET Ha OTHOM KOHIIE PaIyTH — 3TO 3JIEKTPOMArHUTHOE U3JIy4€HHE C JUIMHOM BOJI-
HbI 0T 620 10 750 HaHOMETPOB; (PHOJIETOBBIN IIBET HA APYIOM KOHIIE — U3JIy4yEHHE C JJITUHON BOJHBI
otT 380 10 450 uM. Ho B 351eKTpOMAarHUTHOM U3ITy4YE€HUH €CTh U OOJIblIIe, YeM BUAUMBIE 11BeTa. CBET
C JJIMHOM BOJIHBI JUIMHHEE KPACHOTO MbI Ha3blBaeM MH(pakpacHbIM. CBET ¢ JUIMHOM BOJHBI KOpOUe
¢uoneToBoro Ha3piBaeM YibTpaduoieTOBBIM. MHOIHME KUBOTHBIE MOTYT BUJETh B YibTpaduoie-
TOBOM, HEKOTOpBIE JIIOJU TOXe. B HEKOTOPBIX ciydasx JIOAU BUAAT Jaxe MH(pakpacHbld. Bosz-
MO’KHO, TI0O3TOMY Hac HE yJIUBJISIET, YTO yJIbTPapuOoJIETOBBIA U MHPPAKPACHBIM Mbl Ha3bIBaeM ¢Gop-
MaMH CBETa.

JIt000MBITHO, OJJHAKO, YTO €CIIU JITMHBI BOJIH CTAHOBSTCS €Ille KOpOoYe WM JJINHHEE, MbI Te-
pecTaeM Ha3blBaTh UX «CBETOM». 3a IpeienamMH yiIbTpa(HoIeTOBOIO, HIEKTPOMArHUTHBIE BOJIHBI
Moryt 0bITh Kopode 100 HM. DTO IapCTBO PEHTI€HOBCKUX U TaMMa-Ty4ei.

VY4eHbIll HE CKaXET « MPOCBEYHMBAI0 OOBEKT PEHTI€HOBCKHM CBETOM». OH CKaXKeT «s UC-
MOJIB3YI0 PEHTT€HOBCKUE JIY4H.

Mexay Tem, 3a mpejesiaMid HHPPAKPACHBIX U 3JE€KTPOMAarHUTHBIX JJIMH BOJHBI BBITATUBAIOT-
cs 10 1 cM u Jaxe 0 ThICSY KMIOMETpOB. Takue 3eKTpOMarHUTHbBIE BOJIHBI MOTYYHIIM Ha3BaHUS
MUKPOBOJIH WIN paioBOJIH. KOMy-TO MOET MOKa3aThCs CTPAHHBIM BOCIIPUHUMATh PaJUOBOJIHBI
Kak ceT. Her ocoboii ¢u3nueckoi pasHHUILBI MEXYy PaAHOBOIHAMU U BUJUMBIM CBETOM C TOYKHU
3peHust PU3HKH.

To, 4TO OOBIUHBIN COMHEUHBIN JyY SBISETCS JIEKTPOMArHUTHON BOJHOM, SIBJISIETCS TOKa3aH-
HBbIM Hay4HbIM (akToM. Haj 3TuM Tpyauiauch MHOTHE YMBI, B YaCTHOCTH, DWHIITENHH, BaBuioB u
npyrue. He oqun pasnen (QU3MKM MOCBALIEH 0KAa3aTeIbCTBY TOrO (AKTa, YTO CBET BO3HUKAET B
pe3yibTaTe pa3IMyHbIX BO30YXK/IEHUH B aTOMaX U MOJIEKYJIax.

OT0 MOXET ObITh TEIMJIOBOE, XMMUYECKOE MJIM AJIEKTPOMarHuTHoe BozaeiicTeue. [Ipu mpoxox-
JEHUH PA3JIUYHBIX IPOLIECCOB B aTOME OH U3JIy4aeT KBAHThl SHEPTUU BO BCEM BUIMMOM JHMAIIA30HE.

OnpeneneHue 3I€KTPOMAarHUTHOM NMPUPOIBI U3IYYECHHS JOKA3aHO MHOTMMHM DKCIEPHMEHTa-
MH, a TaKke Teopueld. Hambonee moiHOe omucaHue JaHHBIX BOIPOCOB Jajl M3BECTHBIM yUCHBIH
MakcBesul B CBOMX YPaBHEHHSAX 110 MJIEKTPOMATrHETU3MY.
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Ho BmecTe ¢ Tem r000i ydamniuiicsi 3HaeT, 4TO CBET B OJHOPOJIHOU CpeJie paclpoCTpaHsICTCs
10 TPSMOJIMHEHHOM TpaeKTopuu (prcyHOK 3), a ero ckopocTh paBHa 3x108 m/c. C Takoit ckopo-
CTBIO JTy4 joJietaeT oT 3emiu 10 JIyHsl (pacctosaue Mexay KoTopeiMu 384 000 KUIOMETPOB) BCe-
ro npumepHo 3a 1,2—1,3 cexyHpl!

McTouHUK cBEeTa
CBeToBOM NY4OK

CeeToBOW NyY

Pucynok 3 — [IpamonuHeiiHOE pacipocTpaHeHHE CBETa

Hcxons U3 npsMOIIMHEHHOTO paclpoCTpaHeHHsI CBETA, BBIBOASATCS MHOTHE TOHATHUSA, TaKUE
KaK T€Hb, YTOJI MaJCHUS U OTPaKEHUs, © MHOTO€ Jpyroe. Pa3Hblil pa3ien HayKu MO-pa3HOMY HC-
MOJIb3YET 3TU JaHHbIE, HO OHU UMEIOT OOJbIIIOE 3HAUCHUE KaK B TEOPUH, TaK U B TEXHUKE.

OCHOBOHM COBpPEMEHHOW MHUKPOCKOIHUU SIBJISIETCS CBET — TJIABHAsl COCTABJISIONIAs CHUCTEMBI
OCBeIlleHUs JTI000ro MuKpockomna. OHa UTpaeT BeCcbMa BXKHYIO POJIb JJIS CO3/AaHUS U300paKEHUS
uccienyeMoro oonrekra. [loydeHHas KapTHHKA TOJKHA OBITh MAaKCUMAIBHO JIOCTOBEPHA OPUTHHA-
7y, JaXke caMble MUKPOCKOMUYECKHEe O0BEKTHI HE JOKHBI MOTEPATHCSA. Bece MUKPOOOBEKTHI JOK-
HBI 0TOOpPaXXaThCsl B COOTBETCTBYIOIIEM Maciitade, 0e3 ucKakeHus (JOpMBI U HapYIICHUS I[BETHO-
cTu. Bece 3T TpeboBaHMs MOTYT OBITH BBHITIOJHEHBI HA TI0OOM MHKPOCKOIE IPU MaKCUMAIbHO Ipa-
BUJILHOM M XOpOIIIeM OCBeleHuu[2].

Buzael moacseTox:

1. Kosb1ieBo# OCBETUTEND.

KoMmakTHas 1 camasi monyJisipHasi CUCTEMa OCBELIEHUSI B CTEPEOMUKpPOCKomax. Bocemsb cBe-
TOAMOJIOB JTAIOT SIPKOE ¥ PABHOMEPHOE OCBEIICHHE BCEH MOBEPXHOCTH 00BEKTA XOJIOAHBIM CBETOM,
YTO TOBBINIAET KOHTPACTHOCTh M300paXKeHMU TpPU OCBEIIEHUU OOBEKTOB TEMHBIX ILIBETOB. J{is
YMEHBIIEHUsI OJIMKOB MPU HCCIAEAOBAHUU OTPAKAIOIIUX YACTHI], B OCBETUTEIE MOXKET OBITh HC-
MOJIb30BaH JOMOJHUTENbHBIN 1 Py30p U MOIIpU3aTOP.

2. «['ycuHas mmes.

HcTouyHUKOM cBeTa CIyKaT JBa CBETOAMO/Ia, PACIIONOKEHHBIX Ha KOHI[aX THOKUX, HO COXpa-
HaommXx GopMy kabeneit. Takass KOHCTPYKIMS MOJTy4aeT OCBEIICHUE MOJ[ Pa3HBIMU YIJIAMH U Ha
MUHUMAJIBHOM PacCTOSHUU OT MCCIeAyeMOoro oOpasia. Ty CHCTeMY U3 JIBYX CBETOJUOJIOB MOKHO
3a(UKCHPOBATH TaK, YTOOBI JIYYH CBETa KAYECTBEHHO OCBEIAIM OOBEKTHI C IBYX CTOPOH.

3. MynbTu KOHTpACT.

JlanHas cucTeMa OCBEIIECHUS MCTIOB3YeT MOBTOPSIIONIUICS KOHTPACT C OCBEIICHHEM B JIBYX
pa3HbIX HAMPaBIEHUSIX U TIOJl Pa3HBIMU yIJIAMHU, YTOOBI YBUJIETh BCE JIETAIH U300paKEHUSI.

4. BepTukaiabHbI OCBETUTEIb.

OnuH U3 pacnpoCTpaHEHHBIX BUJOB OCBETUTENEH. blIOK MUTaHUs BCTPOEH B OCHOBAHHE CTO-
J1a, caM OCBETUTENb YJ00HO PACIOIOXKEH MO JepiKaTesieM MUKPOCKOIA, B pe3yIbTaTe Yero OH He
3aHMMAaeT OTACIHLHOTO MECTa M HE MeIIaeT MOJb30BaTeNi0 B pabodeil 30He. OCBETHTEND, 32 CUET
CO371aBaeMOM TEHH, JieJIaeT KOHTPACTHBIMU HEPOBHOCTH UCCIIETYEMOTO IIPEIMETA.

5. KoakcuanpHoe OocBelleHHE.

NneanpHO MOAXOIUT JIJIST MICCIICIOBAHUNM MEJTKUX TPEIIUH M 00pa3IloB C IJIaJKON CBETOOTpa-
JKarome MoBepXHOCThIO. OCBETUTENh YCTPOEH TaK, YTO CBET HAIPABJICH 4Yepe3 OOBEKTHB MHKPO-
CKOIIa M OTpaXkaeTcsi OT 00pasiia, JOCTUTasl THA YIIIyOJIeHUI U MOJIOCTeH, He co3/1aBas TeHH.

6. Kymon ocemieHus.

CHaOXeHHBIN paccerBaTeleM B BUJIE KYIOJA, JAHHBIH THI OCBETHTEINS UCaTbHO MOI0NACT
JUTSI TTIAAKUX, CHIIBHO OTPAXKAIOIIUX CBET U «OJHMKYIOIMUX» 00hEKTOB. ICTOUHMKOM CBETa SIBIISIFOT-
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Csl CBETOAMO/IbI, PACIIOJIOKEHHBIE TIO KpasiM KyroJia paccenBaTelnis. CBET OT CBETOAMOOB, HAlpaB-
JICHHBIX BBEPX, OTPAXKAETCS OT CTEHOK KYIOJla U PAaBHOMEPHO MaIaeT Ha 00BEKT, YTO 00eCIIednBaeT
HAWIy4Illee pacCETHHOE OCBEILICHUE.

7. [Ipoxoasmiuii cBeT.

Cucrema ocBeTHTENEH MPOXOSIIET0 CBETa BCTPOEHA B MPEIMETHBIM CTONHMK CTEPEOMHKPO-
ckorm. OH ynoOeH IS MCCIENOBAHUM MPO3PAYHbIX W MOJYIPO3PAYHBIX MATEPUANOB, a TaKXKe
CKBO3HBIX OTBEPCTHI B HEMPO3PAUHbIX 00BEKTaX. ITOT OCBETUTENb MOXKET ObITh OCHAIIEH YCTPOM-
CTBOM TE€MHOTO IOJIS JUIS UCCIIEOBaHMsSI NIPO3PAYHBIX OOBEKTOB HA HAJIWYME L[apallvH, Iy3bIpel U
BKIIIOYeHui [3].

OCHOBHBIMU HCTOYHHUKAMH CBETA B COBPEMEHHOW MMKPOCKOIIMH SIBJISIOTCS FAJOr€HHbIE JIaM-
bl U CBETOAMObl. HO mpakTHiecku Bce M3BECTHBIE MPOU3BOAMUTEIN MEPENUId Ha CBETOJUOIHbBIC
VCTOYHUKHU CBETA U3-3a psAJa UX IPEUMYILECTB.

[IpeumytiecTBa cBeTOAMOA:

1. SIpkocTh cBeueHHUs y CBETOAMOAHBIX OCBETUTENEH Ha MOPSAIOK BBIIIE, YEM Yy TajOreH-
HBIX JIaM.

2. bnarogaps cBoeii «pabote» B BunuMoM u ommkaem Y@ u UK cniektpe cBeToauoab! siBiis-
IOTCS CaMbIMH SKOHOMUYHBIMU U J10JITO ciyxamumu (mpumepHo 3 000 4acoB) HCTOYHUKAMU CBETa
(pucynok 1). I'anorennsle ke JaMibl pacxoaytoT 00Ombiryto yacte 3Hepruu B UK nuanasone, uro
IPUBOJUT K JIMITHUM SHEPro3aTparaM U COKPAIICHHUIO UX CPOKa CIIYKOBbI.

3. CBeTono/ UMEET NMOCTOSTHHYIO IIBETOBYIO TEMIIEPATypy NPU U3MEHEHUH UHTEHCUBHOCTH.
DTO MPOUCXOIUT 3a CUET U3MEHEHUSI CKBRXHOCTH HAIMpPsDKEHUS Ha KOHTakTax ocBerurens. Creno-
BaTEJbHO, TP U3MEHEHUH SPKOCTU CBET B CBETOJMOJHOM HCTOYHHUKE OCTAeTCs O€lbIM B JIFOOOM
cinydae (pucyHok 2). B To Bpems, 3HaueHHEe HOMHHAIBHOM IBETOBOM TEMIIEPAaTyphl rajoreHHOU
JamIbl ONpeAesseTcsl s MAaKCUMaJbHOTO JIOIYCTUMOIO CBETOBOIO IOTOKAa. DTO 3HAYMT, IpU
YMEHBIIEHUN NHTEHCUBHOCTU CBETA — YMEHBIIIAETCS U LIBETOBAsk TEMIIEPATYpa, T.€. CBET CTAHOBUT-
cst 6onee TeruibiM[4].

CBeT — 3TO TO SIBJIEHHUE, C KOTOPHIM MbI CTAJIKMBa€MCsl IOCTOSIHHO, U OJarojapsi 4eMy BooOI11e
CYIIECTBYET BCE JKMBOE Ha 3emiie. YacTHIIbl TaK Ha3bIBAEMOI'0 «CBeTay ABUXKYyTcs oT ConHla yepes
OTPOMHBIE KOMHUYECKHE NTPOCTOPHI Ha 3EMJII0, OCBEILAOT €€ U NMPUAAIOT MPEAMETAM, OKPYKAIOLIIUM
YyeJIoBeKa, BUIMMOCTh U MHOTHE CBOMCTBAa. MHOrO Jto/iel MOCBATUIIO ce0si M3yYEHHIO 3TOro, Kas3a-
J0ck Obl, mpocToro siBneHus. OHAKO B KOHEUHOM cuéTe, Oenas mpocToTa CKpbula 3a co00i MHTe-
PECHYIO KpPaCUBYIO PaJyry, MOTEHIHA KOTOPOU U CETO/IHA elI€ HE PACKPBIT B MOJIHON MepE .

Cnucok 1umepamyput
1. «Ilpupoda ceema umu uz yeco cocmoum ceem?» https://kipmu.ru/priroda-sveta-ili-iz-chego-sostoit-svet/
2. «/asatime paz6epémcs: umo dxce maxoe céem?» https://hi-news.ru/science/davajte-razberemsya-chto-zhe-takoe-svet.html
3. «4Ymo maxkoe ceem 6 husuxe - onpedenenue, céoiicmea u npupooa ceemay https://nauka.club/fizika/chto-takoe-svet.html
4. «Oceemumenvhvie cucmemvl cmepeomuxpockonay https.://www.axalit.ru/articles/osvetitelnye-sistemy-stereomikroskopa
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