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JIABOPATOPHAS PABOTA Ne 4
UCCJEIOBAHUE JUCIIPECUU CTEKJIIHHOM ITPU3MBbI

|. Llens paGoThl: HAOMIOACHUE JTMHEHYATHIX CIICKTPOB UCITYCKAHMS; OMPEICICHHE
MoKa3aTesield MPEeJIOMIICHUSI ONTHUYECKOTO CTEKJIAa JUIsl Pa3IMYHbIX JJIMH BOJH W IO-
CTpPOEHHE KPUBOM JUCIIEPCUH ATOTO CTEKJIA; ONpeeieHIE JUCIIEPCUOHHBIX XapaKTe-
PUCTHUK MTPU3MBI.

Il. IIpuGopsl ¥ TpUHAIICKHOCTH: ToHUOMETp — crnekrpomerp ['C-5, prytHas
JamIa, Ipu3Ma U3 ONTHYECKOTO CTEKJIa, BEHTUIISTOP, MIJLTMMETpoBasi Oymara.

I11. Beenenue.

CrexisiHHas mpu3Ma SIBJISIETCS AUCIEPTUPYIONICH CUCTEMOM: OHa pas3jiaraeT Hc-
CJIEAYEMBI CBET B CIEKTP IO JJIMHAM BOJIH, YTO IIMUPOKO UCIOIB3YIOT B PA3IMUYHBIX
CHEKTPaJIbHBIX MpUOOpax. ITO CBOMCTBO MPU3MbI O0YCIOBJICHO TEM, UTO €€ MoKa3a-
TEJIb MPEJIOMJICHUSI N 3aBUCUT OT JJIMHBI BOJHBI A CBETa, U MOATOMY CBET Pa3HBIX
JUTMH BOJIH, OTKJIOHSIETCSI HAa Pa3HbIC YIJIbI, T. €. IPOCTPAHCTBEHHO Pa3eiseTCs.

[lepBble 3KCIIEPUMEHTHI 1O MCCIEAOBAHUIO JAUCIEPCUM CBETA MO Crocoly mpe-
JIOMJICHHUSI B ipu3Me ObUTH BhINOIHEHBI HhtoTOHOM B 1672 Toy.

Krnaccruueckast 351eKTpoHHas Teopusi OOBACHSIET AMCIEPCUIO CBETA CIEAYIOIINM
oOpa3zoM. CBeToBasi BOJIHA, KaK U3BECTHO, MPEACTABISET COOOM MEPEMEHHOE HJIEK-
TPOMAarHUTHOE TOJI€ BBICOKOM YacCTOThI, pACIPOCTPAHSIONIEECS B BAKyyM€ C MOCTO-
SHHOM CKOpOCThIO C = 2,9979 -10° m/c . IIpu pacnpocTpaHEeHUH CBETA B BellecTBe (a-
30Bast CKOPOCTh (CKOPOCTh pacipocTpaHeHus (a3bl KOJIeOaHUi ) 3aBUCHT OT YaCTOTBI
CBETOBBIX KoJIeOaHUH, B TO BpeMsl Kak B Bakyyme (a30Basi CKOPOCTb JIJIsl BCEX YaCTOT
oMHaKoBa. Jlucnepcus cBeTa SIBISETCS pe3yJIbTaTOM B3aUMOIECHCTBUS AJIEKTpOMAr-
HUTHBIX BOJIH C 3apsDKEHHBIMU YacTUIIAMU, BXOSIIMMHU B cOCTaB BemiecTBa. OOBIUHO
CUMTAIOT, YTO CMEIIAIOTCS Hauboisiee ciado CBA3aHHBIE C AJPOM aTOMa JIEKTPOHBI,
KOTOPBIE Ha3bIBAIOT ONTUYECKUMU 3JEKTPOHAMH. B mpoiiecce BBIHYKIECHHBIX KOJIe-
O0aHMl >JIEKTPOHOB C YAaCTOTOM V TAJArolIero Ha BEIIECTBO CBETAa MEPHOIUUYECKU
MU3MEHSIOTCSl JUTOJIbHBIE JIEKTPUUYECKHE MOMEHTHI aTOMOB U, CJIEJ0BATENIBHO, aTO-
Mbl ¥ HaUYWHAIOT M37y4aTh BTOPUYHBIE AJICKTPOMArHUTHBIE BOJHBI, YACTOTa KOTO-
pBIX Takke paBHa V. CpeaHue pacCTOSHUS MEXAY YacTUI[AMH BEIECTBA BO MHOTO
pa3 MEeHbIIE MPOTSHKEHHOCTH OJHOTO I[yra BOJH. [109TOMY BTOpUYHBIC BOJIHBI, U3-
JydyaeMmble BechbMa OOJBIIMM YHCIOM COCEHUX aTOMOB Cpeibl, KOT€PEHTHBI Kak
MEXIy cO0OM, TaKk U ¢ IepBUYHOM BoJIHOMW. [Ipu HanoXeHUH, OHU UHTEP(PEpUpyIoT,
MpuYeM pe3yJbTaT UHTep(EepeHIrH 3aBUCUT OT COOTHOIICHUS UX aMIUTUTY[ U
HavyaJgbHBIX (a3.

PacueTsl moka3bIiBalOT, 4TO B OJIHO(GA3HOM H30TPOITHOM BEIIECTBE B PE3YJIbTATE
nHTepdepeHIuu 00pa3yeTcs Mpoxoasinas BojHa, (pa3oBasi CKOPOCThH KOTOPOI 3aBU-
CUT OT YaCTOThI, @ HAMPAaBIIEHUE PACIPOCTPAHECHUS COBIAAET C HAMPABICHUEM pac-
MPOCTPAHEHUS MEPBUYHON BOJIHBI.

< C
CJ'IGI[OB&TCJ'IBHO, a0OCOJIFOTHBIN TOKa3aTelIb BCIICCTBA N = 3aBHCHUT OT 4acCTO-

v
ThI, @ 3HAYUT, U JJIMHBI BOJHBI [1aJIaIOLIETO CBETA.
Jns onpeneneHus 3aBUCUMOCTH N = n(/l) B Cllyyae MpU3Mbl OOBIYHO UCIOJIb3YIOT

METOM, OCHOBAHHBIN Ha HU3MCPCHHNHU YIJIa HAMMCHBIIICTO OTKJIOHCHUWA. CYTB 3TOT'0 MC-
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ToAa B caeayromeM. [lycTe nyd cBeTa ¢ JJIMHOW BOJHBI A MajgaeT Moj HEKOTOPhIM
yriioM | (puc.l) Ha TpaHb MPU3MBI C TIPEIOMIISIONIUM yriioM ©. B pesynbraTte aByx
PEJIOMJICHUI BBIIIEANINNA U3 MPU3MBI JIyd OTKJIOHSETCS HA YTOJ ¢ 10 OTHOIIECHUIO
K MMaJaromeMy JIydy. YTOJd & 3aBHCUT OT yrjia HaJeHus |, MpeIoMIISIoero yria ©
IIPU3MBI, a TAKXKE OT COPTa CTEKJIA U JJIMHBI BOJIHBI CBETA A .

Pucynok 1

MOXHO MOKa3aTh, YTO MPU CUMMETPUYHOM MPOXOXKICHHH CBETa 4epe3 MPU3My
(kak Ha puc.l) yroy OTKIOHEHHS MHHUMAJICH, . . B 3TOM cilyuae moka3aTeis mpe-

JoMIIeHHs N ompenenseTcs GopMynoit
o sin(@+a,, )/ 2]
sin(@/2)
7€ Yoyl & . 3aBUCUT OT 4. B maHHO#H pabore ucnonb3yercs npusMa ¢ @ =60°, u

dopmyia (1) ymporaercs:

N :2sin(30+%j. (2)

: 1)

Takum oOpa3om, ompeaeneHUE MOKa3aTess MPETOMICHMS Ui KaKIOW JJIMHBI
BOJIHBI CBOAUTCS K U3BMEPEHUIO COOTBETCTBYIOLIETO YIJIa HAUMEHBIIETO OTKIOHEHUS.

[Ipu3ma, kak u J1I000M CHEKTpaJIbHBIA MPUOOp, XapaKTepU3yeTcs ABYMsI OCHOB-
HBIMH MapaMeTpaMHU: YTIOBOM AHUCTIEPCUEN U pa3pellaroNiei crioCOOHOCTHIO.

YrioBag gucnepcusi — XapakTepu3yeT CHOCOOHOCTh MPUOOpa MPOCTPAHCTBEHHO
pa3nenaTh My4YKH JIy4eu pa3IMuHbIX JUIMH BOJIH. Mepoy yIriioBOM TUCIIEPCUH SIBJISIET-

Aa
Csl OTHOIIICHHE A_ﬂ,’ raie Aa — pasHOCTHb YIJIOB OTKJIOHEHUS AUCIEPTUPOBAHHBIX

CBETOBBIX MYYKOB C JITMHAMHU BOJIH, OTJIMYAIOMIMMHUCS Ha AA. [ mpusmsl c mipe-
nomusromyuM yriaom © =60° yriosas aucnepcus BONU3K yIila HAMMEHBIIETO OTKIIO-
HEHUs omnpenensercs GopMyIIon:

Aa 1 |An|

, (3)

An .
rac BEJINYHUHA H HAa3bIBACTCA AUCIICPCUCH BCIICCTBA, U3 KOTOPOro CACIaHa IMprUu3Ma.
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Paspemaronias crnocoOHOCTbE XapaKTEepU3yeT CIOCOOHOCTh IpUOOpa pa3AeisTh
(pa3permiarp) cieKTpaibHbIC JIMHUHU, MAJIO OTIIMYAIOIINAECS IO JJIMHAM BOJH. 3a MEpy

. A
pazpemaronieii cnocOOHOCTH MPUHUMAIOT OTHOIICHUE 51 TAe A — JIIMHA BOJIHBI

CIIEKTPAJIbHOM JINHUH, OKOJIO KOTOPOU MPOU3BOISIT U3MEPEHUSI, a 54 — HAMMEHbIIAs
Pa3HOCThH JUIMH BOJIH JBYX €IIE PAa3pElIaeMbIX JUHHUU. TE€OpeTUUEeCKH yCTaHOBIICHO,
YTO pa3peliaroias CiocOOHOCTh MIPU3MbI OTpaHWYEHa BCIICACTBUE AUPPAKIIMU CBETa
BCJIMUMHOM

A _fan
oL AL

rine b — ocHoBaHUE MPHU3MBI, BI0JIb KOTOPOT'O PaCpOCTpaHsIeTcs CBeT (M. puc. 1).

, (4)

V. Onucanue ycTaHOBKH.

PaGota BwimonHseTcss Ha roHuoMmeTpe-criekrpomerpe ['C-5 — mpubope, npeaHa-
3HAYEHHOM JJISI TOYHBIX U3MEPEHHI YTJIOB.

OnTuueckas cxeMa yCTaHOBKH IMOKa3zaHa Ha puc. 2. 3aech 1- komaumarop, B me-
penHen pokaabHOM MIIOCKOCTH KOTOPOTO PACOJIOKEHA Y3Kash pa3IBUKHAS LIETb;

[

spumensHa
mpyoa

i

"

RoJnmMamop

Pucynox 2

2 — uccnegyemasi mpusMa; 3 — 3purenbHas Tpyda — B (OKaIbHOM IIJIIOCKOCTH €€
o0BeKTHBa 00pa3yeTcs: n300pakeHre BXOAHOW IeNu KosumMaropa. Eciu cBer co-
JEP>KUT HECKOJIbKO JJIMH BOJIH, TO 00pazyercs psij W300paKeHUU IIeTu, COOTBET-
CTBYIOIIMX ITHM JJIMHAM BOJIH (JMHEHuaThlii criekTp). HaOmogaor crektp depes
OKYJISIp TPYOBI.

B nanHo# paboTe s onpeneseHusl TUCIIEPCHUU BEIlleCTBa MPU3MBI U €€ paspe-
marouiel cnocoOHOCTH ucnoiab3yercss ronnometp thuna ['C-5 ¢ yctanaBnuBaemoi Ha
€ro CTOJIMKE TPEXTPaHHOW mpu3mMou. JUIsi HArIsiAHOCTH TOHUOMETP MPEACTABJIEH C
JIBYX MPOTHBOTOJIOXKHBIX CTOPOH (puc. 3a u puc. 30).

OH COCTOWT W3 CIIEIYIOIINX OCHOBHBIX YacCTEW: OCHOBaHHUs 1, kopmyca 2 ¢ ONTH-
YeCcKOH TpyOOil 1 OTCUETHBIM MUKPOCKOIIOM 3, CTOHMKA 4 ¥ CKPBITOIO MOJ| CTOJIUKOM
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oTcu€THOro umba. Ha ocHOBaHMM yKpeIUICHBI: KOJIOHKA KOJTUMATtopa 5 U BepTHU-
KaJIbHasi OCh MPpUOOpa, BOKPYT KOTOPOW MOTYT BpaIaThbcs JIMMO, KOPIYC M CTOJHUK.
Bpaiienue AByX MOCIEIHUX MOMKET OCYIIECTBISATHCA Kak IpybdoO OT pyKH, Tak H
IJIJABHO C TOMOIIBIO COOTBETCTBYIOLIMX MUKPOMETPUUYECKUX BUHTOB 6 1 7 MpH 3axkKa-
THIX 32)KUMHBIX BHUHTaxX. HakJIOHBI CTONMKA B JABYX B3aUMHO MEPIEHAUKYJISIPHBIX
IJIOCKOCTSIX OCYIIECTBIISFOTCS C MIOMOUIBIO BUHTA §.

h

3 4

Pucynok 3a

2

Pucynok 36



Ha xoHIe KoimmumaTropa UMeeTcsl 1ieb, IUPUHY KOTOPOH MOXKHO PEryJInpOBaTh
C TIOMOIII0 MUKPOMETPHYECKOTO BUHTA. KOJUIMMATOP CITY>KUT /ISt CO3/IaHuUs Tapal-
JeTBHOTO MyYKa JIyuel.

Jlnist 3TOTO 1IeNb, OCBEIIaeMasi CIeUUaNIbHBIM MCTOYHUKOM, YCTaHABIMBACTCS B
(boKanbHON MIIOCKOCTH O0BEKTHBA KOJUTMMATOpa. CTEKISHHBIA JTUMO C JENeHUSIMU
YCTQHOBIICH HAa BEPTUKAIBLHOW OCH MpuOopa B e€ HikHer dactu. OTcyér mo aumoy
BEAETCS C TOMOINBIO OTCYETHOTO MHKpPOCKONa 3 M ONTHYECKOTO MHKpPOMETpA,
YIIPaBJIIEMOT0 MaXOBUKOM 9.

[Mone 3peHuss MUKpOCKOIa MpUBEACHO Ha puc. 4. B 1eBoM okHe Habmromaercs
M300paKeHHEe JHUaMETPaIbHO MPOTHUBOMOIOKHBIX yYaCTKOB JMMOA M BEPTUKAIbHBIN
MHJIEKC, B MIPAaBOM OKHE — JENICHHs HIKAJbl ONTUYECKOr0 MHUKPOMETpa UM TOPU30H-
TaJIbHBIN WHJIEKC.

LA

30

Pucynox 4

YTOoOBI CHATH OTCYET MO JIUMOY, HEOOXOUMO MOBEPHYThH MAXOBUK 9 HACTOJIBKO,
yTOOBl BEPXHUE U HW)KHUE M300pa)KEHUs MITPUXOB JUMOA B JIEBOM OKHE COBMECTHU-
muck. B curyanuu, Moka3aHHOW Ha PUCYHKE, IIOJHOTO COBMELIEHUS IITPUXOB HE J10-
cTUrHyTO. IIpH coBmasieHnH ITPUXOB MOXKHO MPOU3BECTH OTCUET. YHCIIO TPagycoB
OyZeT paBHO OJvKaiillieMy ciieBa OT BEPTUKAJIbHON METKHU yuciy. s ciyyas, npu-
BEJICHHOTO Ha PUCYHKe, 310 0°.

Uucnno 1ecaTKOB MHUHYT PAaBHO YHCIy MHTEPBAJIOB, 3aKIOYEHHBIX MEXIY BEpX-
HUM IITPUXOM, KOTOPBII COOTBETCTBYET OTCUMTAHHOMY YHUCIY T'PaayCcOB, U HHKHUM
OLM(POBAHHBIM IITPUXOM, OTIUYUBIIMMCS OT BepxHero Ha 180 rpagycos. B Hamem
ciydae 4uciio uarepagoB Mexay 0° u 180° paBHO deThipeM. UHCIIO €AMHUI] MUHYT
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OTCUMTBIBAETCS MO HIKaJe MUKPOMETPA B MPABOM OKHE I10 JIEBOMY psJly YUCEN, T. €.
PaBHO MATU MUHYTaM. YHCIIO €IMHUILL CEKYH]] — B TOM € OKHE MO0 MpaBOMY PsAy YH-
cen. Ha pucynke 310 3HaueHue paBHo 35". B menom, mojioxkeHue, MokazaHHOE Ha
puc. 4, Ipu COBHaJACHUH IMITPUXOB OYJET COOTBETCTBOBAThL oTcuery: 0°45'35".
Hctounuk cBera — pryTHas Jiamna. Ee HamOosiee XapaKTepHbIE CIEKTpaIbHBIC

JIMHHAY YKa3aHbI HA PUC. 5.

EEEEGECZ E I = X X = p =
I T I Iz I E E I T T © T =T E § T T
P 2 &y o =T ) — = M o M~ o m o™ o
O~ o m I~ ® o o Ao = R T R - = wmg w -
- - - L] LY 1 - . ul - . N
T w B &~ oo o~ - =
IcS8T8 & BEheg g = g
W W W ST < T = = Lﬂ\\Lﬂ n w0 [T e B o w
PLONeTOELIE  CHHMA lMonyegoi JeneHeld Aenteld  OpaHmeeklH KpacHEeH

Pucynok 5 — Jluneituamotii cnekmp pmymu (O1uHbl 60JIH 8 HM)

JI71s1 BBITIOTHEHUS TAaHHOU pabOoThI clieiyeT OpaTh Hanbojiee MHTEHCUBHBIC JIMHUU,
OTMEUYCHHBIE HA PUCYHKE.

V. IloaroToBka roHuoOMeTpa K paboTe U MpUMep U3MEPEHUSI.

[Ipexne, yeM npucTynarh K paboTe ¢ TOHUOMETPOM, BHUMATEILHO 03HAKOMbBTECH
C Ha3HAYEHUEM BCEX PETYIHMPOBOK, UCIIONIB3YS PUC. 3.

Buumanue! ['onnomerp — npubop BBICOKOW TOYHOCTU. Maseiiiias HeoCTOpOK-
HOCTh B 0OpaIieHuu ¢ mpruOopoM MPUBOAUT K €r0 Pa3bIOCTUPOBKE WK MoJioMKke. Bee

PEryJIUpOBKH, 00O3HAUEHHBIE ®, TPOraTh 3aIpellaeTcs. 3ampelieHO MPUKAcCaThCs
pyKaMU KO BCEM ONTHUYECKUM MOBEPXHOCTSAM (OKYJISIPbI, IpU3Ma, OOBEKTUBBI).

CHATb KPBIIIKH C OOBEKTUBOB KOJUIMMATOPa U 3pUTEIBHOU TPyObl U yOeauThCs,
YTO 3pUTeNIbHAs TpyOa U CTOJIMK BPALIAIOTCS BOKPYT OCH MpUOOpa caMOCTOSITENHbHO
(a1t ATOTO JOCTATOYHO JIETKMM YCHIIMEM, HE TIPUMEHSISL CHIIBI, MTOBpAIlaTh PyKaMu
CTOJIMK, a 3aTeM aJIuJaay CO 3pUTEIBbHON TPyOOii).

C moOMOIIBIO BBIKJIKOYATEINS, PACHOJIOKEHHOIO € JIEBOM CTOPOHBI TOHUOMETPA,
BKJIFOUUTh OCBETUTENIbHYIO CUCTEMY Mpudopa.

Buaumanue! Ecnu mikana ium0Oa BUAHA HEYETKO, HY>)KHO YUCTOM TPSAMOYKOU TMPO-
TEpPETh MOBEPXHOCTh OOBEKTUBA U, Bpalllasi €ro ornpaBy, ChOKyCHpPOBaTh U300paxe-
HUE LIKaJIbL.

Ecnu ycnoBus, M310XKEHHBIE BBIIIE, HE BBIMOJIHAIOTCA, CIEAYeT OOpaTUTHCS K
MPENo/1aBaTelo.

BparenueM HakaTHOTO KOJIbLIa OKYJIsipa TPyObl TOOUTHCS YETKOTO M300paKeHUS
BU3UPHOTO KPECTa B MOJIE 3pEHUS OKYJISIpa.

VY CTaHOBUTH 3pUTEIBHYIO TPYOy OTCYETHOTO MHKPOCKONA HABCTPEUY KOJUTMMAa-
TOPY M YOEAUTHCS, YTO B 3TOM MOJIOKEHUU OTCUET MO LIKaje JMMOa HE BBIXOJIUT 32

npexens! nuTepBana yrios ot 90° go 270°.
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Bx1tounTh BEHTUIISTOP 00/TyBa PTYTHOM JIaMIIbI.

BximrounTe pTYTHYIO JaMily, €CJIM JlaMIa cpa3y He 3aropeiach, He0OXOIuMO
Ha)KaTh HECKOJIBKO pa3 MyCKOBYIO KHOIIKY.

Buumanue! PTyTHyI0 Tamny BKIIIOUaTh 6€3 BEHTHIIATOPA 3aIllpeIiaeTcsl.

Y CTaHOBIIEHHYIO Ha CTOJIUKE IPU3MYy C IOMOIIBIO IIJIACTUHKH, K KOTOPOW OHa
MPUKJICCHA, BBIBECTH U3 TIOJIS 3pEHUSI 3pUTEIbHON TpyOb! (MpUKacaThCs HalbllaMH K
MOBEPXHOCTSIM IIPU3MBbI HEJIb351).

Y6eauTnces, 4To MO IIKaJle KOJUIMMAaTopa — OHA HAXOJIUTCS C MPOTHUBOIIOIOXKHOM
CTOPOHBI BHUHTa — HOJIb YCTAaHOBJIEH MPOTUB 0. JTUM CaMbIM Mbl YCTaHABIMBAEM
IeJTb KOJUTUMATOpa B (POKAIbHOM MIIOCKOCTH €r0 OOBEKTHBA.

Y6enuThcs, 4TO BXOJAIIAs MIENb JOCTATOYHO OCBEIICHA. 3aTeM IMMOBOPOTOM 3pH-
TeIbHON TPyOBbl BBECTH M300pakeHUE MIETH KOJUTMMATOPa B CEPEIUHY OIS 3pEHUS U
THIATENHHO CHOKYCUPOBATh N300paxeHue mean. OHO TOKHO OBITh JOCTATOYHO Y3-
KHM U SIPKHAM.

[TpoBectu Oosiee TIIATENBHO COBMELICHHE BEPTHKAIBHOIO IITPUXa BU3UPHOTO
KpecTa ¢ cepeinHoil nzo0pakenus. [locne 3Toro cuenath oTcyer mo mkane Jumoba Ne
(cM. puc.4). Onepanuio MOBTOPUTh HE MEHEE TPEX pa3, KaXblil pa3 cOMBas COBMe-
IIEHUE BEPTUKAJIBHOIO WITPUXA C CEPEIMHON M300pakeHus. Bce naHHbIE 3aHECTH B
Ta0JIUILy, COCTABICHHYIO CAMOCTOSATEIBHO.

Brectu nccnenyeMyro npu3My B IIy4OK CBETa, UAYIIUNA OT LIENH KOJUIMMATOPA.

[ToBOopaunBasi OT pyKH CTOJIUK C MPU3MOM, TJIA30M OTHICKATh LIBETHOM CIEKTP U B
STOM HalpaBJIEHUU BBECTH 3PUTEIBHYIO TPYOY.

C nomouipto (HPOKyCUPOBOYHOTO BHUHTA JOOUTHCS, YTOOBI JINHUU CHEKTPA B IOJIE
3peHus ObUIM JOCTaTOYHO PE3KUMHU.

[TpocMoTpeTh B TpyOy BeECh CHEKTP — OT JKEATOro Aybsera 10 sipkoi (proneToBoit
JIMHUH.

[IpocneauTh, 4TOOBI CEPENUHBI JIMHUA PACHIOJIOKWINCH 110 TOPU3OHTAIN — TOPH-
30HTaJbHBIM MITPUX BUSUPHOIO KPECTA MPHU MOBOPOTE TPYOBI AOKEH MEpPECEKaTh UX
1o 1eHTaM. Eciu 310 He Tak (CIeKTp MEepeKoIeH), OTPEryIMPOBaTh HAKIOH CTOJIMKA
BUHTaMu. [locie 3TOro MOKHO NPUCTYIIATh K U3MEPEHUSM.

HabGnronas B HemoIBMKHYIO TpyOy, HalpuMep, 3a JKENThIM Ay0JIeToM, MOBOpavH-
BaTh OT PYKH B OJIHOM HaIIPaBJICHUU CTOJIUK ¢ Npu3Mou. [Ipu sTom nmuaum OyayT me-
peMeNIaThCs Mo MO0 3pEHUS U B HEKOTOPBIA MOMEHT HAYHYT JBUTATHCS B 0OpaTHOM
HaIlpaBJICHUH, HECMOTPS HAa TO, YTO BPAILIEHUE CTOJIMKA MPOAOJDKAETCS B MPEKHEM
HaIlpaBJICHUH.

Ecnau Takoil ciyyait He HaOMIOAAeTCs, XOTS MPOCMOTPEH B 3PUTEIBHYIO TPYOY
BECh CIIEKTp, HY’KHO TJIa30M, Bpaulas PyKOM CTOJIMK, OTBICKATh MHTEPECYEMBINA CITy-
Yail ¥ B JTaHHOE HAIIPaBJICHUE BBECTU 3pUTEIBHYIO TPYOY.

MoOMEHT U3MEHEHUs HANpaBJCHUS IBUKEHUSA JIMHUM KaK pa3 U COOTBETCTBYET
YTy HAUMEHBIIEr0 OTKJIOHEHUS «,, JJI OTON JIUHUU.

He MeHsA MOJIOKEHUSI CTOJIMKA, COBMECTUTh BEPTUKAIBHBIN IITPUX BU3UPHOIO
Kpecta ¢ cepeauHoi uHuK. TiareabHo chOKyCHpPOBaB JIUHUIO BUHTOM M IPOBES
0oJiee TOYHOE COBMEIIEHHE BEPTUKAIBHOIO IITPUXA C CEPEAMHOW JIMHUU, CHENaTh
OTCYETHI N0 LIKaJIe JTUMOA MOJIOKEHUST TUHUH N .

W3mepennsi MOBTOPUTH HE MEHEe TPeX pa3, KaKIbli pa3 cOuBask HACTPOWKY, BCE
JTaHHBIC 3aHECTHU B TAOIUILY.
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V1. 3amanus uig caMoCTOSITEILHOM pPaOOTEL.
1. OnopenenuTh 3aBUCUMOCTE N = n(l). JIJ1s 3TOT0, HCTIOJIB3YS IPUMEp OTpeieie-

IMPONU3BCCTHU OTCUCTHI ITOJIOKCHUA IICIIHU N0 1 HanboJee SPKHUX JUHUN — N

HUA &, .,
10 IIKaje JuMOa ToHrnoMeTpa (M3MepeHe MPOBECTH HE MEHEE YeM ISl CEMH JIMHHMA
cnekrpa). Kaxxnoe namepenue npoBoJIMTh HE MeHee Tpex pas. M3 pa3HOCTH OTCUETOB

BBIYMCIIUTE @, = N — N, U1 Ka)10¥ IMHUN CIIEKTpa.
ITo dopmyne (2) n= 23in(30° +1/ 2amin) BBIYHCIIUTH COOTBETCTBYIOIINE KaXKAOH

JJIMHE BOJIHBI IOKA3aTCIM IPCIOMICHUA N .

Bce nannble 3aHeCTH B Ta0JIMIly, COCTABICHHYIO CAMOCTOSITENIBHO.

2. Ilo nosty4eHHBIM JaHHBIM Ha MUJIZTAMETPOBKE MOCTPOUTH Tpa(UK 3aBHCUMOCTH
HoKa3aTess NMpeJIoMIIeHUs N OT AJUHBI BOJHBI 4. OOpaTUTh BHUMAHHE IIPU CTPOE-
HUU rpaduka Ha BBIOOp MacIITabOB MO OCSM KOOPAHMHAT.

3. BeruuciuTh YIIIoBYIO AMCHEPCHIO MPHU3MEI 110 (hopmyiie (3)

AA 1-(”)2
2

MHH o An
B yIJI.——  BOJM3M 3esieHON MUHUU A, = 546mMm . A~ SCTb JMCIepCHs Bellle-
HM

An|
AA|

An
CTBa, U3 KOTOPOI'O cAelaHa MPHU3Ma; BEIUYHHY H’ HCO6XOI[I/IMYIO JUI pacyeToB,

HalTu u3 rpaduka N = n(/i), BBIJICJIUB Ha Tpaduke NPSIMOIHMHENHBIA OTPE30K KPUBOU

BOJIM3H 3€JICHOM JTUHHMU.
4. BpIYuCIUTH pa3spCaroniyro CIIOCOOHOCTh IMIPU3MBbI BOJIM3HM 3€JICHOHN JIMHUH

, TJIe OCHOBaHHWe Tpu3Mbl b =25mm . [lpu

An
AL
BBIYKMCIICHUU A4 ¥ D BBIPa3UTh UX B METPaXx.

5. IIpogymarniTe BO3MOKHBIE BAPUAHTHI PACUETA MOTPELTHOCTEM.

A, =546 M 10 dopmye (4) % =D

KOHTPOJIbHBIE BOIIPOCHL.

1. ®usznyeckue NpruUrHbI TUCIIEPCUN CBETA.

2. Yrto xapakTepu3yeT yrioBas JUCIEPCUs CIEKTPAIbHOIO Iprbdopa 1 ero paspe-
I1aK01Iasi COCOOHOCTH?

3. OT 4ero 3aBHUCHT YIJIOBas IUCIIEPCHUS U pa3peliarolias CioCOOHOCTh MPU3MbI?

4. Kak ycTaHOBUTb MPU3MY HAa MUHUMYM OTKJIOHEHWS JJi JaHHOW JJIMHBI
BOJIHBI?

5. Kak mpou3BoaAUTCS OTCYET 1O TUMOY TOHUOMETpa?
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ITpunoxenue: JJIEMEHTAPHASA TEOPUA PAAYI'U

CkoJbko ObIBaeT paayr?

Bpsin nu Haiiercs: 4enoBeK, KOTOphId He JroboBayics Obl paayroi. IlosBuBIIHCh
Ha HEOOCBOJIe, OHA HEBOJIbHO MTPUKOBBIBAET BHUMAaHHE. A CKOJIBKO JIETE€HJ U CKa3a-
HUU CBSI3aHO C PaJyroi y pa3Hblx HapoAoB! B pycCKHUX JIETONHCSIX paayra Ha3bIBaeT-
cs "paiickoil qyroil" wim cokpaiueHHo "paitnyroi”. B Jlpesneil ['peunn pagyry onm-
nerBopsiia 6oruns Mpuma ("Hpupa" u o3navaet "pamyra"). Ilo mpencraBieHusM
JIPEBHUX TPEKOB, paayra coeAuHser He6o u 3emuto, U Mpuna Obuta mocpeaHuien
Mexay Ooramu U JoapMU. B pycckuil s3bIK BOIIUIM U JPYTHE CJIOBA C TEM K€ Tpede-
CKHM KOpPHEM: UpUC — pajiykHas 000JI0UYKa ria3a, Upyu3alus, UpUIAi.

Panyra Bcerna cBaspiBaercs ¢ JloxneM. OHa MOKET MOSIBUTBCS U TIEPEN JOKIEM,
¥ BO BpeMs JIOK[Sl, U TOCJIe HETO, B 3aBUCHMOCTH OT TOTO, KaK Iepemeniaercs: 0oa-
KO, Jlatoliiee JIMBHEBbIe ocaaku. OO0 3TOM TOBOPST U HapOJHbIE MOroBopKku: "Pamyra-
nyra! Ilepebeii noxas!", "Panyra-nyra! Ilpunecu nam noxan!"

[TepBas momnbITKa OOBSICHUTH Paayry Kak €CTECTBEHHOE SIBJICHHUE MPUPOJbI ObLIa
caemnana B 1611 r. apxuenuckonoM AHToHHO [Jomuuucom. Ero o0bsicHeHne pagyru
IPOTUBOPEUNIIO OUOIEHCKOMY, TIOATOMY OH ObUI OTJIYYEH OT LIEPKBU U IPUTOBOPEH K
CMEpPTHOM Ka3HU. AHTOHMO JIOMHMHUC yMeED B TIOPBME, HE JOKIABIIMCh Ka3HU, a €r0
TEJO0 U PYKOIHUCH OBLIIN COACOKEHBI.

OObIyHO HaOIOJaeMasi paayra — 3TO LBETHas JAyra ¢ YIJIOBBIM paauycom 42°,
BUIUMas Ha (POHE 3aBECHI JIUBHEBOTO O] WM MOJOC MAAEHUS JOXKIs, 4acTO HE
JOCTUTAOIIMX MOBEPXHOCTH 3eMiu. Pagyra BugHa B cTOpoHEe HEOOCBOJA, MPOTUBO-
nosioxkHoit CousHnly, u o6s13aTenbHO nipu CoJHIlE, HE 3aKpbITOM obOsiakamu. Takue
YCIJIOBHSI Yallle BCEr0 CO3/Ial0TCs MPU BHINAJCHUU JIETHUX JIMBHEBBIX JOXKJEH, Ha3bI-
BaeMbIX B Hapoje "TpuOHbIMH" HoxkAsAMH. LleHTpoM panyru siBisieTcss TOuka, Aua-
METpalbHO NMPOTUBONOJNOXHAsE CONHILY, — aHTUCOJIsSIpHAs Touka. BHemHss ayra pa-
IOYTH KpacHasi, 3a HEIO0 MJIET OpAaH)KeBas, >KeJTas, 3eJIeHast IyT'd U T. J., 3aKaH4MBast
BHYTpEeHHEH (HOJIETOBOM.

CKOJIBKO pagyT MOKHO YBHJIETh OJHOBPEMEHHO?

Heuckymiennslii HabmoaaTens BUAUT OOBIYHO OJHY paayry, uspenka ase. [lpu-
4YeM BTOpas paayra, KOHIEHTpUYECKas C NEPBOM, UMEET YIJIOBOM paguyc okoio S50°
U pacrionaraeTcsi Haj nepBoil. Bropas pamyra 6onee mmpoxasi, 6yekias, pacrnonoxe-
HUE I[BETOB B HEH oOpaTHOE MEpBOMl pajyre: BHEWIHAS Ayra y Hee (uoseToBas, a
BHYTPEHHSS KpacHasl.

Camoe yauBUTENBHOE, YTO OOJBIIMHCTBO JIOJEH, HAOMIOMABIINX PALYTy MHOTO
pa3, He BHJAT, a TOYHEE HE 3aMEYaroT JONOJHUTENBbHBIX AYI B BHJIE€ HEKHEHIINX
LIBETHBIX apOK BHYTPU MEPBOM U CHAPYKU BTOPOM panyr (T. €. CO CTOPOHBI PUOJIETO-
BBIX KpaeB paayr). OTU I[BETHbIE Ayrd (MX OOBIYHO TPHU-YETHIPE) HEMPABUIHLHO
Ha3BaHbl JOMOJIHUTEIbHBIMUA — B JEHCTBUTEILHOCTH OHHM TaKW€ K€ OCHOBHbIE (WM
IJIaBHBIE), KaK MEepBasi U BTOpask paayrH.

OTu yTd HE 00pa3yroT LEJI0ro MOJIyKpyra Win OOJIbIION YTy U BUIHBI TOJIBKO B
CaMbIX BEPXHHX YaCTIX paiyr, T. €. BOim3u "Bepmuu" ("'Makyiiek'") OCHOBHBIX pa-
IyT, KOTJa e IMOCJeIHUE MEPEeXOAsIT B BEPTUKAIBHOE MOJIOKEeHHE (MIh OJM3KOe K
HEMY), JOIOJHUTENBHBIE IyTH NpoIajfarT. IMEHHO B 3THX Ayrax, cOCpeIoTOYEHO
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HauOoJbIIIee OOraTCTBO YUCTHIX IIBETOBBIX TOHOB, KOTOPOE U MOPOJIUIIO BBIPAKEHUE
"Bce uBeTa paayru'.

Pamyrn MOXHO YBHIETH OKOJIO BOJAOMAIOB, (JOHTAHOB, Ha ()OHE 3aBECHI Kallelb,
Ppa3OpbI3TUBAEMBbIX MTOJIMBAILHONM MAITMHON WJIM TOJICBOM MOJMBAIBLHON YCTaHOBKOM.
MoOHO caMOMy CO34aTh 3aBECY Kalejb U3 PyYHOTO MYJIbBEPU3ATOPA U, BCTAB CIIH-
Hoto K COJIHITY, YBUJIETh PaAyTy, CO3/JaHHYIO COOCTBEHHBIMH pyKaMUu. Y (POHTAHOB U
BOJIOIAJIOB CIIYy4YaJOCh BUJETh, KPOME OIMHUCAHHBIX JIBYX OCHOBHBIX M TPEX-YETBIPEX
JOTIOJTHUTENIBHBIX AYr K KaXKJIOW OCHOBHOM, €Ille OJHY WM JBE PaAyrd BOKPYT
Connna.

Kak Bo3nukaer pagyra?

OTtkyna OepeTcsi yIMBUTEIbHBIA KPACOUHBIN CBET, UCXOMASIIMA OT AYr pagyru’?
Bce panyrn — 3TO COJIHEUHBIA CBET, Pa3JIOKECHHBIM HA KOMIIOHEHTHI U MEPEMENICH-
HBI TT0 HEOOCBOY TaKUM 00pa3oM, YTO OH KaKETCsl UCXOJIAIIUM OT YacTh HEOOCBO-
11a, IPOTHUBOTMOJIOKHON TOM, riie HaxoauTcss CoyHIE.

Hayunoe oOwsicHenue paayru Bnepssie fgan Pemne [exapt B 1637 r. JlekapT 00b-
SCHWJI pagyry Ha OCHOBAHUH 3aKOHOB MPEJIOMJIEHUS U OTPAKEHUS COJTHEYHOTO CBETA
B KaIUISX BBIMAJAIOLIETO NOXKIA. B To Bpems elie He Oblia OTKpBITA JUCHEPCHUS —
paznokeHre Oenoro cBera B CHEKTp npu npenomieHuu. [lostomy panyra Jlekapra
ObL1a Oeoil.

Cnycts 30 net Mcaak Hbpl0TOH, OTKPBIBIINN AUCIIEPCUIO OEJIOTO CBETa MPHU Ipe-
JIOMJICHUH, TONOJHWI Teoputo JlekapTa, 00bsCHUB, KaK MPEJIOMIISIOTCS [IBETHBIE JTy-
Yy B Kamax Aoxkad. [1lo oOpazHOMY BBIpaKEHUIO aMEpUKAHCKOro yueHoro A. @pa-
3epa, CHENaBLIErO pPsijJi MHTEPECHBIX MCCIENOBAaHUN pPAanyrd YXKe B HAIE BpeMs:
"...JlexapT moBecus paJayry B Hy’KHOM MecTe Ha HeOocBoe, a HpI0TOH paciBeTus ee
BCEMU KpacKaMH crekTpa'.

HecMoTtpst Ha To, uTo Teopus panyru [exkapra-HeiotoHa co3zgana 6onee 300 ner
Ha3aJ, OHAa MPAaBWJIBHO OOBSACHAET OCHOBHBbIE OCOOCHHOCTH PAJyTH: MOJOKEHUE
[JIABHBIX JYT, UX YIJIOBBIE pa3MeEphl, PACIOJIOKEHUE LIBETOB B pajlyrax pa3inyHbIX
MTOPSKOB.

Jlnst oOBbsiCHEHUsI palyTd Mbl MOKa U orpaHudumcst Teopueit Jlexapra-HrioToHa,
KOTOpas MOAKYIIAEeT CBOEN YIUBUTEILHON HAIVISIAHOCTBIO U IIPOCTOTOM.

Jlyyu pagyru

Wrtak, mycTh MapauieSbHbINA Myd4OK COJIHEUHBIX JIydel mamaet Ha karmo (puc. I11).
BBuay TOro, 4ro MOBEpXHOCTh KAIIM KPUBas, Y Pa3HbIX Jyued OyAyT pa3HbIC YIJIbl
nageHus. Ouu u3menstores ot 0 7o 90°. Ilpocneaum myTh Jyda, ynaBUIEro B TOUKY A,
ero yroJ najenus o6o3Hauum 1 . [IpenoMuBIIMCH O YIJIOM MPEIOMIIEHUS 1, JIy4
BXOJUT B KaIUIIO U JIOXOAUT 0 TOYkH B. HacTh 3HEpruu nyda, NpeIOMUBIIUCH, BbI-
XOJUT U3 Karlli, 4acTh, UCTIIBITAB BHYTPEHHEE OTPAXKEHUE B TOYKE S5, UJIET BHYTPHU
karau 10 Touku C. 371ech CHOBA 4acTh SHEPTUM JIy4da, IPEIOMUBIIUCH, BBIXOAUT U3
KaIjld, a HeKOTopasl 4acTh, UCHBITAB BTOPOE BHYTPEHHEE OTpakKE€HUE, JOXOIUT J0
touk O u T. 1. B nmpuHIMNIe 1y4 MOKET UCHBITHIBATD JH000€ Ynciio (N) BHYTPEH-
HUX OTPaXECHUM, a MPEJIOMIICHUN y KaXXJIOro Jiyda JBa — MPHU BXOJE U MPHU BBIXOJIE
13 Karuiu.
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Pucynok I11 — Xo0 ceemo6ozo n1yua 6 kanjie npu 00pazoeanuu nepeoil u 6mopoil paoyz

O6o3HaunM D, yroj OTKJIOHEHHUS JI00O0TO JIyda MOociie MPOXOKISHUS UM KarljIu.
Torma u3 puc. 111 oueBuHO, 4TO

D, =2(i—r)+kz-2r, (I11)
31€Ch k — YMCIIO BHYTPEHHUX OTPAKCHUH JIy4a.

[TapayutenbHBIN MTyYOK JIy4ed, MaJaroIMi Ha KAIUIko, 0 BBIXOIE€ U3 KAIIM OKa3bl-
BaeTcs cuibHO pacxoasmmmes (puc. [12). Konuentpamus aydei, a 3Ha4uT, U UX UH-
TEHCUBHOCTh T€M OoJibllle, 4eM OJIM)KE OHHU JIeKAT K JIydy, MCIBITaBIIEMY MHUHU-
MaJjbHOE OTKJIOHEHHE. [IyTh MUHMMaNbHO OTKJIIOHEHHOTO Jydya 0003HAaYeH Ha PUCYH-
K€ MYHKTUPOM. TOJbKO MHUHMMAaNbHO OTKJIOHEHHBIN Jy4Y U camble OJM3KHUE K HEMY
JTy4yu 00JIaJaloT I0CTaTOYHOM MHTEHCHBHOCTBIO, UTOOBI 00pa3oBaTh panyry. Iloaro-
MY 3TOT Jy4 U Ha3bIBAIOT JYYOM paoyeu.

s
.
e ,/, /// 420

Pucynox II2 — IIpenomnenue nyuka céemogwlx jiyueil é Kanie

MUHUMAILHOE OTKJIOHEHHE JIy4a, WCIBITABIIErO OJHO BHYTPEHHEE OTPaXKEHHE
(k =1), mo Teopuu JlekapTa paBHo:

D, =z +2(i—2r). (I12)
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Kaxxapiii Oenblil JTyd, MpeoMisisich B Karie, pa3fiaraetcs B CHEKTP, U U3 KalllH
BBIXOJIUT MTyYOK PACXOSAIINXCS IIBETHBIX JIydel. [l0OCKOIbKY y KpacHBIX JIydel moKa-
3aTesIh MPeJOMIICHUS MEHBIIIE, YeM Y JPYTHUX [[BETHBIX JIY4Yei, TO OHU U OyIyT HCIIbI-
ThIBaTh MHUHHMAJILHOE OTKJIOHEHHE TIO0 CPaBHEHHWIO C OCTaJIbHBIMH. MHUHHMAaIbHBIC
OTKJIOHCHUS KpalHUX MBETHBIX JTydeld BUIUMOTO CIIEKTPAa KPACHBIX M (PHOJETOBBIX
OKaspIBarOTCA crenyromumu: D, =137°30'u D, =139°20". OcTanbHble IBETHBIE Ty4U

3aMYT MPOMEKYTOUHBIE MEXK/Ty HUMU ITOJ0KEHUS.

CoJHeuHbI€ JTy4YHd, NPOLIEANINE YEPE3 KATUIKO C OJJHUM, BHYTPEHHUM, OTPAXKECHHU-
€M OKa3bIBAIOTCS MCXOISUIMMHU OT TOYEK HeOa, pacrosOKEHHBIX OJUXKE K aHTUCO-
nspHor Touke, yeM K Comuuy. [loaToMy, 4TOOBI YBUIETH 3TH Jy4H, HaJ0 BCTATh
ciuaoi K ConHIly. PaccTossHUS BX OT aHTHUCOJSPHON TOYKU OYAYT paBHBI COOTBET-
ctBeHHO: 180°-137°30" = 42°30' ans kpacHbIx U 180°-139°20" = 40°40' nuis puose-
TOBBIX.

[Touemy pamyra kpyrnas? Jlemo B Tom, uTo OoJsiee uiau MeHee cheprudeckas Karuis,
OCBEIICHHAs MapajuIebHBIM MMYyYKOM JIy4eil COJTHEYHOIO CBETa, MOXKET 00pa3oBaTh
panyry ToJIbko B BuJe Kpyra. OnMCaHHbIN MyTh B KAaIle ¢ MUHUMAJIbHBIM OTKJIOHE-
HHUEM MO BBIXOJE U3 HEE MPOJICIIBIBAET HE TOJIBKO TOT JIYY, 38 KOTOPHIM MbI CIICIUIIH,
HO M MHOTHE JIPYyTUeE JIy4d, YIABIIME HA KAIUIIO MOJ TAKWUM K€ yriioM. Bee atu nyun
1 00pasyloT paayry, Mo3TOMY UX HA3bIBAIOT JIy4aMUu PaayrH.

CKOJIBKO K€ JIy4ell paayry B IIyYKe CBETa, NaJaroliero Ha kammno? Mx MHoro, no
CYILIECTBY, OHU 00pa3yloT Leblid HuauHap. ['eoMmeTpuyeckoe MecTo TOUEeK UX maje-
HHS Ha KaIUTio0 — 3TO 1eJ1asi OKPYKHOCTb.

B pe3ynbTaTe mpoxoKIeHUs Yepe3 Karulio U MPEeJIOMIICHHUS B HeW HWJIMHIP OebIX
ayder mpeoOpa3yeTcsi B CEpUIO LIBETHBIX BOPOHOK, BCTABJICHHBIX OJ[HA B JAPYIYIO, C
IIEHTPOM B AHTHUCOJIIPHOM TOYKE, C OTKPBITBIMH pacTpyOamu, OOpallleHHBIMH K
HaOmogarento. Hapyxnass BopoHKa KpacHasi, B HE€ BCTaBJICHAa OpaH)XeBasi, yKejTas,
najaee UeT 3eJIeHas U T. [I., 3aKaHYMBas BHYTPEHHEH (pHOJIETOBOM.

Takum o0pa3om, Kaxkaas OTAeibHAs Karuisi oOpasyeT nenyro panyry! Pamyra —
"kak ConHile B Mayiod karie Boj". Tak oOpa3HO W MpeaeabHO JTAaKOHUYHO BBIPA3UII
cyTh paayru I'.P. Jlep>xaBuH.

KoneuHo, pagyra oT ogHOM Karuu ciadasi, U B IPUPOJIE €€ HEBO3MOXKHO YBHUICTh
OT/ICJIbHO, TaK KakK Karellb B 3aBece M0Xas MHOTO. B jmaboparopuu ke yaaBajioch
HaOJI0/1aTh HE OJIHY, & HECKOJILKO paayr, 00pa30BaHHbBIX MPETOMICHUEM CBETa B OJI-
HOW MOJBEIICHHOW KamnelbKe BOJBI WJIM MAacjia IPU OCBEIICHHUHM €€ JIy4OM Jasepa.
ITogpoOHee 006 ATOM PKCIIEPUMEHTE PacCKa3aHO HUXKE.

Panyra, koTopyto Mbl BUIMM Ha HEOOCBOIe, MO3aM4YHAa — OHA 00pa3oBaHa MUpHa-
naMu kareinb. Kaxknas Kariis co34aeT CEpUI0 BIOKEHHBIX OJIHA B APYTYHO LIBETHBIX
BOPOHOK (MM KOHYcOB). HO OT oTAenbHON Kamv B pagyry MomnajgaeT TOJbKO OJHUH
1BETHOM Jiy4. ['11a3 HaGmtonarens siBisieTcs o0Iiel TOUKOH, B KOTOPOH MepeceKaroTcs
LBETHBIC JIY4Yd OT MHO>KECTBaA Kariesib. HanmpuMmep, Bce KpacHbIE JTy4H, BBIIEIIINAE U3
Pa3JIMYHBIX Kalesb, HO MOJI OJTHUM U TEM K€ YIJIOM U MOMaBIIue B TJia3 HaOtoaare-
710, 00pa3yloT KpacHYIO YTy paayrd, TaK K€ U BCE OPAHXKEBBIC U JPYTHE I[BETHHIC
nyuau. [ToaTtomy pagyra kpyrias.

JIBa yenoBeka, CTOSIIUE PANOM, BUISAT KOXKIbIM CBOKO panyry. Eciu Bel uaere no
JI0OpOT€ U CMOTPUTE HA PAAYTy, OHA MIEPEMEIAETCS BMECTE C BaMH, OyIy4YHu B KaXK bl
MOMEHT 00pa30BaHa MPETOMJICHUEM COJIHEUHBIX JIyded B HOBBIX U HOBBIX KaIlJIsiX.
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Janee, kamny q0XkAs MaaatoT. MecTo ynaBlIeW Kalulki 3aHUMAeT Jpyras U yCIIEBAET
MOCJIaTh CBOM LIBETHBIE JIyYU B PaAyTy, 3a HEH cienyromas u T. 1. [loka uaer noxnap,
MBI BUJIUM PaIyTy.

MpbI nosicHWIM, Kak oOpa3yeTcs nepBas pajayra, Haubosee 4acTo HalIroaeMast, C
SPKUM BHEITHUM KPacHBIM KPaeM M BHYTPEHHUM (DHOJIETOBBIM.

Haninem mmmpuny nepout paayru Aj, T. €. YIIIOBOE PACCTOSHUE OT €€ KPACHOU Y-
r'v 10 GUOJIETOBOM C y4eTOM IMOMpPaBKU Ha yrioByro mupuny CoyHIa, 1UaMeTp Ko-
Toporo paBeH 32":A1=42°30'-40°40'+32'=2°22".

Bropas pagyra u caexnymouue

Ecnn noBTOpUTH NpeablIyline pacCy ACHNUs OTHOCUTEIBHO JTyyeH, UCIIBITaBIINX
B KaIlIe Ba BHYTPEHHUX OTPAXKEHMsI, TOIYYUM CIEAYIOIME MUHUMAJIBHBIE YIJIbI OT-
KJIOHEHUS KpaWHUX UBETHBIX Jyueid. s kpacHbix D, =230°54' u mist pUOIETOBBIX

D,,=233°56". Taxue J1y4u TaK e, Kak M UCIBITABLIME OJHO OTPAKECHHUE BHYTPHU Kall-

7™, JIeKaT ONMKe K aHTUCOJSIpHOUM Touke, 4yeM K CoJHIy. YTJIOBbIE PACCTOSIHUS MX
OT AHTUCOJIAPHOM TOYkM OyayT paBHbl: 230°54'-180°=50°34' nna KpacHBIX;
233°46'-180°=53°56" nns (huoNeTOBBIX. DTH JIy4d 00pa3yroT paayry, KOHIEHTpUYe-
CKYIO C IIEpBOi1, HO ¢ 00paTHBIM PACIOIOKEHNEM LBETOB. B 3T0# panyre BHyTpeHHss
Jyra KpacHasl.

YrioBas mupuHa BTOpoit paayru A,=53°56'-50"34'=3°54'.

Bropas panyra 3HauuTENbHO IIKpPE EPBOU U BBITISAUT OoJiee caboi.

Pacuetsl myis panyr cienyromux nopsiakos (k=3, 4, 5,6, 7, 8 u T. 1.) nokazanu,
yTo 3-1 U 4-s1 pagyru pacrnonararorcsa BOokpyr ConHua, 5-s1 u 6-1 — BOKpYTr aHTHCO-
JSAPHOU TOYKH, 7-4 U 8-51 — cHOBa BOKpyr CoiHua u T. 1.

B Tabmuue [11 npuBeneHsl yriibl OTKJIOHEHUS Jy4edl KpPacHOro LBETA, YIJOBBIE
paanyChl COOTBETCTBYIOLUIUX PAAyT U MOJIOKEHHE WX Ha HEOOCBOJE COIJIACHO pacye-
taMm K. C. [lludpuna no popmynam nudpakimm.

Ta6muma I11
k D, YrioBou paauyc paayru [Tonoxenue Ha HeOOCBOIE
1 137°29'  [42°31’ BOKpyr aHTHCOJISIPHOM TOUKU
2 129°54' 50°06'
3 42°53  |42°53 Boxpyr Cormiia
4 42°18' 42°18'
5 126°31'  |53°29’ BOKpyr aHTHCOJISIPHOM TOUKU
6 149°46' 30°14’
7 66°22' 66°22' Bokpyr Cosnniia
8 16°51’ 16°51'

Bo3HukaeT BOmpoc: moyemMy Mbl HE BUJIUM BCEX paayr? DTo MPOUCXOAUT TOTOMY,
YTO W3 BCEU DHEPTUM Jy4ya, YHABIIETO HA KAaIUIO B TOUKY A, mpuMepHo 7% oTpaxa-
ercs, 88% — MPOXOIUT CKBO3b KAIUIIO U TOJIBKO 5% HCHOBITHIBAET OJIHO BHYTPEHHEE
oTpakeHue B Touke B u uper panpuie k Touke C. 31ech CHOBA MPOUCXOAUT aHAJIO-
TUYHOE Pa3/ICJICHUE SHEPTUU MEXIY JTydyaMH, BBIXOASIIUMU U3 KAl U JBaXKIbI OT-
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PaXXEHHBIMU OT BHYTPEHHEUW MoBepXHOCTH Karuid. [losToMy Ha paayru Bcex mopsiji-
KOB pacxoayercsi MeHee 5% dHepruu najarollero mydka, npu 3ToM "npBUHAA" 105
(oxoso 4%) uaer Ha oOpazoBaHue nepBod paayru. OOBIUHO MBI U MOXKEM BHJIETbH
TOJIbKO TIEPBYIO Paayry W u3penka Bropyro. Ha ocraibHbie paayru octaercsa MeHee
1% sHeprum, No3TOMYy pagyry BICOKUX MOPSIKOB HE BUHBI.

Ilouemy paayra ObiBaeT pa3Hou?

[To Teopun [lexapra-HproToHa pamyra momkHa ObITH BCEr/ia OAMHAKOBOU — '3a-
CTHIBIICH". YUeHble MPaBUILHO OOBSCHUIN MOJIOKEHUE paayru Ha HEOOCBOJE, pa3-
MEp JyT, paclojioKEHUE 1IBETOB B OCHOBHBIX pajiyrax Jo0oro nopsiaka. B gactHo-
CTH, 110 TEOPHH, IIUPUHE IYT paayT Bceraa ObUIo "mookeHo" ObITh OJHON U TOU XKe.
Opnako pajgyra cojepskalia eile MHOTO CeKpeToB. BHUMaTenbHbIN Ha0II01aTeNb BU-
JIeJT UHOTJIa CEPHUI0 KPACOUHBIX JOMOJHUTENbHBIX JIyT, KOTOPHIM COBCEM '"He OBbLIO
Mecta" B Teopuu Jlexkapra-Hptorona. MHOra panyra nMena sipkre HachIIEHHbBIE TO-
Ha, a mopo# OblLIa coBceM OJIEKIION, mouTu Oenoi. Pamyra ObiBana u MIMPOKOM U y3-
KOM — 1 BC€ 3T0 "He ykiaasiBaioch” B Teoputo Jlekapra-HbroToHA.

OOBbsicCHEHUE BCEro KOMIUIEKCa paJyrd CO BCEMHU HEpa3raJaHHbIMHU €€ 0COOEHHO-
CTSIMM, OBUIO CHENAHO TMO3e, Korja Obula co3laHa oOmiasi Teopusi paccestHust (u-
dbpakiun) CBETOBBIX JIydel B atMocdepe. B yacTHOCTH, CcTamo SICHO, YTO JOIOIHU-
TEJIbHBbIE YT BO3HUKAIOT BCIEACTBUE MHTEPPEPEHIMH JIy4el, JIexKaBIIUX MO 00€
CTOPOHBI OT HaUMEHEE OTKJIOHEHHOIro Jyya (Jiyda paayrud) U B HEMOCPEICTBEHHOU
OJIM30CTH OT HETO.

Pasmep u popma kanenb. Ux BansiHue HA BUJ PAAyTH

Pacuetsl o gopmynam quppakIMOHHON TEOPHUH, BHIIIOJHEHHBIE ISl Kanelb pa3-
HOTO pa3Mepa, OKa3ajiv, YTO BECh BUJ PaJyTryl — MIMPUHA YT, HAJUYHUE, PaCIOIOxkKe-
HUE U SPKOCTh OTAEJIBbHBIX LBETOBBIX TOHOB, MOJIO)KEHHE JOMOJHUTENbHBIX IyT
OYEHb CHJIBHO 3aBHUCST OT pa3Mepa Karenab 10xkas. [IpuBenemM oCHOBHBIE XapaKTepH-
CTUKH BHEIIIHETO BUJA PAAyTry I Kanesb pa3HbIX paJnyCoB.

Paouyc kanenv 0,5-1 mm. HapyxHblii Kpail OCHOBHON pagyru SIpKuM, TEMHO-
KpPacCHbI, 32 HUM HJET CBETJIO-KPACHBIN, U JaJIe€ YEPEeNyITCs BCE I[BETa PaayrH.
OC00EHHO SPKUMH KaXKyTCS (PUOJIETOBBIN U 3eCHBIN. J[OTIOTHUTENBHBIX TyT MHOTO
(mo mATH), B HUX YepenyroTcs (UOJIETOBO-PO30BbIE TOHA C 3€JIeHBIMH. JlOMONHU-
TEJIbHBIE IyTH HETIOCPEACTBEHHO IIPUMBIKAIOT K OCHOBHBIM PalyTraM.

Paouyc kanenv 0,25 mm. KpacHbiii kpaH pagyru ctan ciiadbee. OcTaibHbIC I[BETA
BUJIHBI MO-TIpeskHeMY. Heckonbko (prosaeToBO-pO30BbIX AOMOJIHHUTEIbHBIX AYT CMe-
HSFOTCS 3€JIEHBIMH.

Paouyc xanenv 0,10-0,15 mm. KpacHoro 11seta B OCHOBHOM pajayre OOJbIlIe HET.
HapyxHblil kpall pagyru opaHxkeBblil. B octambHOM paayra xopoiio passura. Jlo-
MOJIHUTEJIbHBIE yTU CTAaHOBSTCSA Bce Oosiee KENTbIMU. MeEXIy HUMHU U MEXKIY OC-
HOBHOM PaJyrou v NEPBOU JOMOJHUTEIBHOMN MOSBUIUCH IPOCBETHI.

Paouyc kanenv 0,04-0,05 mm. Pagyra crana 3ametHo mupe u Oneanee. Hapyxk-
HBI Kpail ee OsenHo-kenThii. CaMbIM sipKkuUM siBisieTcs: (uoneToBbid 1BeT. [lepBas
JOTIOJHUTENbHAS Iyra OTAEJI€Ha OT OCHOBHOW Paayrd JAOBOJBHO LIMPOKHM ITPOMeE-
AKYTKOM, LIBET €€ OeJIeChlid, UyTh 3€JIEHOBATHIN 1 0€10BaTO-PUOIETOBBIM.
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Paouyc xanenv 0,03 mm. OcHOBHas pamyra emie Oojiee MUPOKas ¢ OYeHb cIabo
OKpAIIEHHBIM YYTh JKEITOBATHIM KPAaeM, COJIEPKUT OTIENIbHbIE Oeble MOIOCHI.

Paouyc kanenv 0,025 mm u menee. Pagyra crana coBcem Oenoil. OHa npuMepHO B
JIBa pasa IHpe OOBIYHON pajyrd U UMeeT BUJ Onectsiei O6enoil mosockl. BHyTpu
HEe MOTYT OBITh JOIOJHUTENbHBIC OKPAIlICHHBIE AYTH, CHavalia OJeAHO-TOIyObIe WU
3eJIEHbIE, 3aTEM OeJIeCOBAaTO-KPacHbIE.

Takum 00pa3oM, 1O BHUIY Pajyrd MOKHO NMPUOIMKEHHO OLIEHUTh pa3Mephl Ka-
nenb 0K, 00pa30BaBIIMX ATy paayry. B menom, uem kpynHee Kariu J0XAs, TeM
paayra noJiy4aercs yKe U pue, OCOOCHHO XapaKTEPHBIM JIJIsl KPYIHBIX KaIlelb SBJIS-
€TCSl HaJIMYKMe HACBIIIEHHOTO KPAaCHOIO IIBETa B OCHOBHOM pajayre. MHOrouncieHHbIe
JIOTIOJTHUTENIbHBIC JIYTH TaKKe MMEIOT SIPKUE TOHA U HEMOCPEJICTBEHHO, 0e3 mpome-
’KYTKOB, IPUMBIKAIOT K OCHOBHBIM pajayram. Yem Karuim Mejbpde, TEM pajyra CTaHO-
BUTCs 0oJiee MIMPOKOM M OJIEKIION C OPaH)KEBBIM MIIH JKENTHIM KpaeM. JlomomHuTe b-
HBIE TyTU JalbIlIe OTCTOST U IPYT OT APYra U OT OCHOBHBIX PAJIYT.

Bun pagyru 3aBucut u oT (opmbl kanenb. [Ipu mageHun B BO3AyXe KPYITHbBIE
KaIlUId CIUTIOIIMBAIOTCS, TEPSIOT CBOIO C(EPUUHOCTh. BepTHKanbHOE CEUEHHE TAKUX
Karelyb MPUONMKAETCA K AIUIUIICY. PacdeTsl mokas3and, YTO MUHUMAJIbHOE OTKIIOHE-
HUE KPAaCHBIX JTy4el MpU MPOXOKICHUH Yepe3 CILTFOIIEHHbBIE KAt paguycoM 0,5 MM
coctaBisieT 140°. [ToaTtoMy yrioBoii pa3mep KpacHou ayru Oyner He 42°, a TOJIBKO
40°. Ilns Oosee KPYIHBIX Karelb, HanpuMmep paguycoMm 1,0 MM, MUHHUMaJIbHOE OT-
KJIOHEHUE KpacHBIX Jydel cocTaBuT 149°, a kpacHas ayra paayru OyaeT UMeTh pas-
Mep 31°, BMecTo 42°. Takum 00pa3oM, yeM CHJIbHEE CIUIIONIMBAHUE Kallelb, TeM
MEHbIIIE pagnyc 00pa3yeMoil MU PaIyTH.

Pasragan "cexper' 100aBOYHBIX ayT!

A. ®pazep, pacCMOTPEB OJJHOBPEMEHHO BJIHMSHUE pa3Mepa U (pOpMbl Kareiab Ha
BUJI paJyTy, CyMEJI PacKphITh ""CEKpPeT" BO3HUKHOBEHHS 10OABOYHBIX Ayr. Kak Toib-
KO 4YTO OBLJIO CKa3aHO, YMEHbLIEHUE pa3Mepa npeolaagaroiux Kamneiab U CIUTIOIIUBA-
HUE KPYINHBIX JEHCTBYIOT B ITPOTUBOIIOJIOKHBIX HalpaBiIeHUsAX. UTo ke nmepecuiur?
Korna u kakoe BnusHue OyaeT npeodiiaiaronium?

HarnsoHol wmocTpaiedt B3auMoJIeicTBUsl 000MX (DaKTOPOB M COBMECTHOTO HMX
BIIMSHUS Ha BUJ paayTu sBisitoTes puc. [13a u [136, cocraBnennsie A. @pazepom, Ha oc-
HOBaHUM pacyeToB. Ha 3THX pUCyHKax MOKa3aHO paclpeieieHue NHTEHCUBHOCTHY CBETA B
OCHOBHOM pajlyre v JONOJHUTENILHBIX AyTaX B 3aBUCUMOCTH OT pa3Mepa Karelb.

CnoxHasi BOJIHOOOpa3Hasi MMOBEPXHOCTh Ha mepeAaHeM riane (puc. [13a) cocras-
JIEHA U3 MHOTMX MHIMBUIYAJIBbHBIX KpUBBIX. Kakaas KpuBasi 1aeT pacupeneiacHue u
MHTEHCUBHOCTh CBETA B pajJlyre OT OJHOM Karu. Kaxknas msatast KpuBas NpoBEAcHA
noTosie, HUphl ClipaBa 03HAYAOT PaaUuyC Kalllkd, COOTBETCTBYIOIIEH KPUBOH, B
MUJUTUMETpax. Bce KpuBble HAUMHAIOTCS ClIEBa ¢ OYEHb MO MHTEHCUBHOCTHU (BHE
panyr), 3aTeM OBICTPO MOJHUMAIOTCS 10 MakcumyMa Mexay 138° u 139° (nepsas pa-
ayra). Cnenyromuii rpedeHb crpaBa — neppasi JOMOJIHUTEIbHAs yra, 3a Hell Bropas
JOTIOJTHUTENbHAS ayra U T. A. PaccrosiHne Mexay QyraMu, Kak BUJHO U3 PHUCYHKAa,
OBICTPO yMEHBIIAETCs MPU YBEIWYEHUU pajdyca Kameidb. JTO JEUCTBUE IMEPBOIO
¢dakropa. Pagyra craHOBUTCS y3KOW IPH YBEIMUYEHUH pa3Mepa Karieib.

BepxHsis kpuBasg S — 3T0 pe3yiabTUPYIOLIAs CIOKEHUs BKJIAJOB Kalelb BCEX pas-
MepoB. OHa XapakTepu3yeT pachpeiesieHne THTEHCUBHOCTH CBETa B OKOHYATEIbHOM
paayre, KOTOPYIO Mbl BUJIMM.
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HUnTBHCUBHOCTE CBETE

137 138 139 140 141 142 143

Yenosoe paccmosinue om Connya
Pucynox Il3a — Pacnpedenenue uHmeHcusHoCmu ceema
6 OCHOBHOIL padyze u 0ONOTHUMEIbHBIX 0Yy2ax 0e3 yuéma Cnalouiueanus Kaneib
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Yenosoe paccmoanue om Connya
Pucynok II36— Pacnpedenenue unmencugHocmu ceema
6 OCHOGHOIL padyze u 0ONOJIHUMENbHBIX 0Y2aAX C YUEenOM CRIAIOUWUEAHUA Kanelb
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Ha puc. 1136 noka3aHsl Te k€ KpUBbIE, HO TEMEPh YUTCHO BIUSIHUE CIUTIOIIMBAHMS
Kamenb, TeM OoJjiee CHIIbHOE, YeM KpymHee Karuid. MHauBuayanbHble KpHUBBIC IJIS
KPYIHBIX CIUTIONIEHHBIX Kalelb CMEIICHbI B CTOPOHY OOJIBIIUX MUHUMAJIbHBIX YTJIOB
otkioHeHus ot CoiHIa U B pe3yibTaTe BCsl BOJTHOOOpa3Hasi MOBEPXHOCTh OKa3aiach
M30THYTOM BIIPaBO (MHAMBUIyaJbHbIE MAKCUMYMBbI YIUIM BIIPAaBO). DTO MPHUBEIO K
TOMY, YTO Ha PE3yJbTUPYIOLIEH CYMMAapHONW KPUBOW MOSBUIIMCH, IOMAMO OCHOBHOU
paayrH, elie AOMOJTHUTENbHbBIE JYTH, Ha YTIIOBBIX paccTosiHuax oT ConHila: nepsas —
140,5°, Bropas — 141,3°, Tpetbst — 142,4°, verBepras — 142,5°.

JlomoHUTENbHBIE TYTH BUIHBI TOJBKO BOJHM3U BEPIIMHBI OCHOBHOW pajyr, Tak
KaK OHM OOpa30BaHbI TOJBKO BEPTUKAIbHBIMU WU OJM3KUMHU K HUM Jy4amH, MpO-
HISAMIMMHU Yepe3 AIUTUTITUYECKUE CEUEHUS Karellb.

PacueTamu mokazaHo, HO 3TO MOHO MPOCIEAUTh U MO pUC. 30, UTO AOMOJ-
HUTEJIbHBIEC JYTU CO3/IAI0TCS B OCHOBHOM KaruisiMu pazmepom ot 0,2 mo 0,3 mMm. bo-
Jiee KpymnHbie U 0ojiee MEJIKUE Karlid JaloT MaKCUMYMbI, HaKJIaAbIBatOIIUecs APYT Ha
Jpyra U CIMIIKOM JaJeKO OTCTOSIIHME OT OCHOBHOM pajyru (OHU YXOIAT BIIPABO).
Pamyru xamens muamerpom 0,2—0,3 MM HaxXoIsATCS B MPEUMYIIECCTBEHHOM ITOJIOXKE-
HUU, MOCKOJIbKY UX MAKCUMYMbl HHKY/a HE CMECTHJIHCh. Takum 00pa3zoM, MOXKHO
cAenaTh BBIBOJ, YTO JIOMOJIHUTEIbHBIE YT BUAHBI, €CIIM B JIUBHEBOM JIOKAE MPHU-
CYTCTBYIOT B 3HAUUTEIHLHOM KOJIMYECTBE Karu paguycoMm 0,25 MM, u mano Oosee
KPYIHBIX Kallelb, CMa3bIBAIOIIUX KapTUHY. [103TOMy NOMOJHUTENbHBIE Ty Yalle
BUJIHBI U HanOoJiee KPaCOYHbI HE B OUE€Hb MHTEHCUBHBIX JIETHUX JIMBHEBBIX JTOXKIIAX.
OHU MOABJIAIOTCS TakkKe Ha (POHE 3aBEChl U3 MENbYANIINX Karleib, 00pa3yromuxcs
P pa30pbI3rUBaHUU BObI B MOJIUBAIBHBIX YCTAHOBKAX.

Moowcno au eudemwv yenviti kpye paoyeu? C MOBEPXHOCTU 3eMIIM Mbl MOXEM
Ha0II0AaTh paayry B JydllleM cliydyae B BHJIE MOJIOBUHBI Kpyra, korjga CoJHIle Haxo-
nutcst Ha ropusoHTe. [Ipu nogusatum ConHua pagyra yXOoAuT HOJ ropu3oHT. [lepByro
paayry MoKHO BHIeTh npu BbicoTax ConHua Oonee 42°, a BTopyro — Ooisiee 50°.
C camonera, a enie nque c BeproJeTa (0oJibiie 0030p) MOKHO HAOIIOAATh Paayry B

o0 1 BHje 1enoro kpyra! OnucaHue Takou

KpyroBoil panayru (ee u paayrou, T. €.

IyTo#, yKe HeyJJOOHO Ha3bIBaTh!) OBLIO

nomenieHo B kypHane "I[lpupoma". Ee

BUJIEJIM TACCAKHUPHI CcamoJieTa, JIETEB-

uiero B paiione HoBocuOupcka Ha BbICO-

te 1000 m.

lHonapuzayusa ceema padyz. Caer
paayru XapakTepuszyeTcs HeoObIYaitHO

BBICOKOW CTENEHBIO TNoJsipu3anuu. B

nepBoil paayre oHa npocruraet 90%, Bo

BTOpOoil — okosio 80%. B 3Tom nerko

yOeIUThCs, €CIIM TOCMOTPETh HAa Paayry
yepe3 NoJisIpu3aluoHHyto npusmy Hukons. [Tpu HeOGonpmmx yriiax moBopoTa mpu3-
MBI paJyra MOJHOCTBIO IPONaaacT.

Panyra 6e3 noxnsa?
beiBaroT nu pagyru 6e3 moxas uinu 0e3 mosjoc magaeHus noxas? Oka3biBaercs,
ObIBatOT — B JJabopaTtopun. VIcKycCTBEHHBIE paJyrdl CO3/AaBalIMCh B pe3yJbTaTe mpe-
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JIOMJICHUS CBETa B OJIHOM MOJBEIICHHOMN KallelabKe JUCTUIUIMPOBAHHON BOJBI, BOJIBI C
CUPOIIOM WJIM MpO3payHOro macnia. Pazmeps! kanens BappupoBanu oT 1,5 1o 4,5 mm.
Tspkenble Karuiy BBITATHBAIKNCH MO/ ACHCTBUEM CHIIBI TSYKECTH, U UX CEUEHHE B BEP-
TUKAJIBHOM MJIOCKOCTHU MPEACTABIISIO o000 uuric. [Ipy ocBeleHnn Kaneabku JTy-
YOM T'eJIMH-HEOHOBOIO Jia3epa (¢ 1auHOoM BoJHbI (,6328 MKM) NOSBIISIIUCH HE TOJIBKO
nepBasi U BTOpasi paAyr, HO U HEOOBIYaHO SIPKUE TPEThsl U YETBEPTasl, C LEHTPOM
BOKPYI ICTOYHUKA CBETa (B JaHHOM cilydae Jlazepa). MHorna ygaBanochk mosydartb
JaXe TATYI0 U IIECTYI0 paayrd. OTU paayrd, Kak IepBas U BTOpas, CHOBAa ObLIN B
CTOpPOHE, POTUBOMOJI0KHON UCTOYHHUKY.

Wrak, ogHa kanenpka co3zana croibko panyr! Ilpasaa, atu pagyru He Oblu pa-
Oy*XHbIMUA. Bce OHU OBLIM OJTHOLIBETHBIMH, KPaCHBIMH, TaK Kak oOpa3oBaHbl HE Oe-
JIBIM UCTOYHUKOM CBETA, & MOHOXPOMATHUYECKUM KPACHBIM JTyHYOM.

Tymannas pagyra

B npupone Bctpedarotes 6enbie paayri, 0 KOTOPhIX TOBOPMIIOCH BbIte. OHH TO-
ABJISIIOTCS MIPU OCBEIICHWU COJHEYHBIMH JIydaMHU CJIaboro TymaHa, COCTOSIIETO U3
kanenek paguycom 0,025 mMm mnm MeHee. VX Ha3pIBalOT TyMaHHBIMH pagyraMH.
Kpome ocHOBHOM paayru B Buje OnecTsiel 0enoil 1yru ¢ e/1Ba 3aMETHBIM KeJITOBa-
THIM KpaeM HaOJI0Jal0TCsl MHOT/Ia OKpAIlICHHBIC JTOMOJHUTENbBHEBIE TyTH: OYeHb Clia-
0ast rosmy0asi WM 3eyieHas 1yra, a 3aTeM OelecoBaTo-KpacHasl.

AHaJIOTHYHOTO BHJA OENyI0 paayry MOXKHO YBUACTb, KOTJA JIy4 IPOKEKTOPa,
PacmojI0KEHHOTO C3a/li Bac, OCBEIIAET MHTEHCUBHYIO JIBIMKY WJIM C1a0blil TyMaH Ie-
pen Bamu. Jlaxke yiau4HbIM QoHApH MOXKET CO3/1aTh, XOTS U OYEHb CJIa0ylo, Oelyro
panyry, BUIUMYIO Ha TEMHOM ()OHE HOUHOTrO HeOa.

JIyHHBbIE pagyru

AHQJIOTUYHO COJTHEYHBIM MOTYT BO3HUKHYTb U JyHHBIE paayru. OHu OoJiee cia-
Oble M MOSABIAIOTCS Npu nojaHou JIyHne. JIyHHbIE paayru sBieHHe 0oJjiee penKoe, Yem
coJiHeuHbIe. J[J11 X BO3HUKHOBEHHSI HEOOXOIMMO COUYETAaHUE JIBYX YCIOBUMN: MOJTHAS
Jlyna, He 3akpbITasi 00JaKkamMu, U BBIMAJACHUE JTUBHEBOTO JIOXK IS WU MOJIOC €ro maje-
HUA (He mocTuraronmx 3emin). JIMBHEBbIE JOXKIU, 00YCIOBICHHBIE JTHEBHBIMU KOH-
BEKTUBHBIMU JBWKCHUAMU BO3/yXa, 3HAUUTEIBHO PEXKE BHINMANAIOT HOUbIO. JIyHHBIE
paayrd MOTYT HaOIIOAaThCs B JIIOOOM MECTE 3€MHOTO IIIapa, T/I€ OCYIIECTBITCS Tie-
PEUYHNCIICHHBIE BA YCIIOBUSI.

JIHEBHBIE, COJIHEUHBIE PAIyTH, JaKe 00pa3oBaHHBIE CAMUMHU MEJIKHUMU KarlIIMH
JOK]ISl WJIM TyMaHa, JOBOJIBHO Oesiechie, CBETIIbIC, U BCE YK€ HAPYKHBIN Kpail UX XOTH
Obl cabo, HO OKpAIlleH B OPAHXKEBBIN WM KENThIM 1BeT. Pagyru, oOpa3oBaHHbBIE
JIYHHBIMM Jy4aMH, COBCEM HE ONPaBIIbIBAIOT CBOETO HA3BaHMS, TAK KAK OHHM HE pa-
Jy>KHBIE U BBITJISIASAT KaK CBETJIBIE, COBEPIIIEHHO OeTbIe TyTH.

OTCyTCTBHE KPACHOTO I[BETA y JIYHHBIX PAAyT AaXXe MPU KPYIHBIX KAIUISIX JIMBHE-
BOTO JIOXK/IsI OOBSCHICTCS HU3KUM YPOBHEM OCBEIICHHUS HOYBIO, TPH KOTOPOM TOJI-
HOCTBIO TEPSAETCS YYBCTBUTEIBHOCTH TJla3a K Jydam KpacHOro imBeta. OcCTalbHbIC
LBETHBIC JIyYU PAAyTH TAKXKE TEPAIOT B 3HAUMTEIIBHOW CTEIEHU CBOW LIBETOBOM TOH
M3-3a aXpOMaTUYHOCTH (HEOKPAIIEHHOCTH) HOYHOT'O 3PEHUS YeJIOBEKA.
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Conepxanue

JIABOPATOPHAS PABOTA Ne 4 5
NCCIELOBAHUME JUCITPECUU CTEKJEIHHOMU ITPU3MBI ........coviviiiiiies

[Tpunoxenue: DJIEMEHTAPHASA TEOPUA PAAYI'U

Jlureparypa
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VYyeOHOE n3nanue

Cocmagumenu:

Anamonuti Aumonosuy I nadviuyyx
Tamvsana Jleonuoosna Kyuinep
Banepuii Muxaiinoeuu Kocapes

Benepa Amanemounosna Xycuymounosa

Enena Anexcanoposna Maxcumyx

Meroaunueckue ykazaHus

K BBITIOJIHEHUIO J1abopaTopHOoi padoThl 04
NCCJIEJOBAHUE TUCITEPCUHA
CTEKJISIHHOMU ITPU3MBbI

OTBeTCTBEHHBIN 3a BbITyCK: [ magpimyk A.A.
Penaxrop: bopoBukosa E.A.
Kommnerorepnas Bépcrka: Cokoirok A.IL.
Koppekrop: Hukntuuk E.B.

Toamucaro B medats 27.01.2017 r. ®opmar 60x84 */15. Bymara «Performer».
[FapruTypa «Times New Romany. Y. meu. 1. 1,4. Y. m3n. 1. 1,5. 3aka3 Ne 1302. Tupax 50 3k3.
Otneyarano Ha puzorpade yupesxaeHus oopazoBanus «bpecTCKuii rocyaapCTBEHHbIN
TeXHUYeCKuil yausepcuteT». 224017, r. bpect, yn. MockoBckas, 267.
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