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°HYWE

excellence in science

Oo6wasa uHgopmauus

OnucaHue PHYWE

excellence in science

MpakTuyeckoe npuMeHeHre POTO3NEKTPUYECKINX
apchbekToB BKNHOYAET B cebs:

o ®OTOYMHOXMUTE/IN: OHW 3HAUUTE/TLHO YCUIMBAIOT TOK,
MPOU3BOAVMbINA NaAaoWMM CBETOM, 47151 USMEPEHUS
HW3KOI MHTEHCUBHOCTU cBeTA. OHM NCMO/b3YHTCS B
TEXHOMOTMAX BU3yasnin3aLym, B CNEKTPOCKOMNMN HU3KOTO
YPOBHS1 OCBELLEHHOCTY, B MeANLMHCKOM 060pyA0BaHNN
1 ONTUYECKOI BU3yann3aLuu.
®OTO3/1EMEHTbI: BO3AENCTBYE CBETA HA (DOTOI/IEMEHTDI
BbI3bIBAET 3MUCCUIO 3/IEKTPOHOB, KOTOPAasi, B CBOO
oyepefb, BbI3blBAET TOK. /IX MOXHO HaTV B
NOKCMeTpax, hoToannaparax U Buaeokamepax

POTOYMHOXMUTENU
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Mpouasa nHpopmauus (1/2) PHYWE

excellence in science

Kaxpasa yacTtuua cBeTa, Ha3blBaemas Q)OTOHOM, NMEET XapaKTEPHYHO IHEPInI,

MpegBapuTesibHbIlé
nponopuMoHasbHyo YacToTe ceeTa. Koraa ooToH nonagaeT Ha 3N1eKTPOH Ha NMOBEPXHOCTH,

3HaHusA 3/1EKTPOH UCNYCKaEeTCs, eC/M OH NpuobpeTaeT 6osibLUe 3Heprum, Yem paboTa Bbixoga. Ecniv
3Heprva ooToHa CAULLKOM Masa, 3M1eKTPOH HEe MOXET ObITb KEKTUPOBaH. 3nyvyaembie
~@— 3/1eKTPOHbI Ha3bIBAKOTCA (DOTOINEKTPOHAMMN.
== ®oToanekTpuyecknii aAEKT - OANH U3 KNHOHYEBbLIX IKCNEPUMEHTOB B pa3BUTUN

COBPEMEHHON (pn3MKK. (OUNBTPYIOT C MOMOLLBH ANGPAKLMOHHON PeLLeTkn CnekTpoMeTpa u
- ocBellaeT hoToaneMeHT. MakcMasibHasa SHeprmsa UCnyckaeMblxX 3/1EKTPOHOB 3aBUCUT
HayuHbIn TOJIbKO OT YaCTOThbl MajatoLlero CBeTa U He 3aBUCUT OT ero UHTEHCMBHOCTU. STOT 3aKOH
nPUHLUN KaoKeTcs MPOTUBOPEYUUT TEOPUN 3/1EKTPOMArHUTHbLIX BO/TH CBETA, HO CTAHOBUTCS NOHATHLIM B
pamkax KOpryCcKy/isipHO Teopun ceeTa. 3anupatoLee HanpsxeHne Uy Ha pasinyHbIX
yacToTax cBeta onpegensietca I /U BonbT-aMnepHbIMU XapakTepucTrkamu hoToaieMeHTa
N CTPOUTCA Ha COOTBETCTBYIOLLE YacToTe cBeTa f. 3arem no aTomy rpadiuky onpegensercs
KBaHT gelictBua MNnaHka.

Mpouasa nHpopmauus (2/2) PHYWE

excellence in science

ue nb CTyAeHTbI I0/MKHbI MCC/leA0BaTb CBOMCTBA (DOTO3/1IEKTPUYECKOTrO adddhekTa B
3aBMCUMMOCTY OT YaCcTOThbI CBETA.
06yuyeHus
]
@
3apauun 1. Bbluncnute 4actoTy cBeTa f B 3aBUCUMOCTM OT Yyr/ia ClekTpoMeTpa.

2. 3KcnepuMeHTasIbHO onpeenute 3anupatollee HanpsbkeHne Uy A5 pas/imyHbIX

= 4acTOT CBeTa M HaHecuTe ero Ha rpadvik 3aBUCMMOCTY YacToTbl f

3. BbluncanTe NocTosAHHYHO naHka 13 3aBMCMMOCTY 3anupatoLLero Hanpsbkenms Uy oT
yacToTbl cBeTa f
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WNHCTPYKUUN NO TEXHUKe 6€e30NacHOCTU PHYWE

excellence in science

[lns 3TOro aKcnepMMeHTa NPUMEHSIHOTCS 06LLMe MHCTPYKLMK No 6e30nacHOMY NPOBEAEHWI0 3KCNEepPYMEHTOB
npv NpenogaBaHUy eCTeCTBEHHbIX HayK.

He MCHOﬂb3yVITe HanpsaxXeHue, BbIXogAllee 3a npeaesibl pa60L|ero OnanasoHa HaI'IpFI)KeHl/IVI.

Teopus (1/7) PHYWE

excellence in science

BHeLwHWI dhoToanekTpryeckuin adhdpekT 6b11 BepsBble onucaH B 1886 rogy MNeHpuxom epuem. Beckope ctano sicHo,
YTO 3TOT ahhEKT NPOSBASET ONPEAENEHHbIE XapakTEPUCTMKN, KOTOPbIE HE MOTYT OblTb 06 bACHEHBI KTaCCUYECKOA
BOJIHOBOI Teopueii ceeTa. Hanpumep, korga MHTEHCUBHOCTb CBETA, NaZaloLLero Ha MeTasil 3HaunMTe lbHO
yBeNuuMBaeTcs, Knaccuyeckas Bo/IHOBast TEOPUS OXMAAET, YTO 3/1EKTPOHbI, UCNyCKaeMble U3 MeTanna, éyayT
norsowarb 60sibLUe 3Heprun. Tem He MeHee, 3KCNePUMEHTbI NoKa3asin, YTO MakCUMaslbHO BO3MOXHAs 3Heprus
NCMNYyCKaeMbIX 3/IEKTPOHOB 3aBUCUT TOIbKO OT YaCTOTbl NaJatoLLero cBeTa v He 3aBUCUT OT ero MHTEHCUBHOCTMU.

TeopeTuyeckoe 06bsICHEHUE ObIN10 AaHo JliHWwTenHoM B 1905 rogy. OH NpeanonoXus, YTo Npy HEKOTOPbIX
YCNOBUSIX CBET MOXET BECTU CE6S KaK YaCTULbl, ABUXYLLMECS C NOCTOSIHHOW CKOPOCTLHIO (CKOPOCTL CBETA B
Bakyyme) n obnagawolime aHeprmein: E = hf . O6bsACHeHMe DNHLWITENHOM DOTO3MEKTPMYECKOro adhdekTa,
OeMOoHCTpuMpyloLLee noBefeHre (PoTOHOB CBeTa NOL06HO YacTuLam, CnocobcTBOBasIO Pa3BUTHIO KBAHTOBOI TEOPUN.

Taknum 06pa3om, BHELLHWI (hOTOINEKTPUYUECKNI 3ChDEKT ABISAETCS OAHMM U3 K/THOUEBbIX 3KCMEPUMEHTOB B Pa3BUTUM
COBPEMEHHOI (OM3NKK, 1 DAHLWITENH Nonyunn HobeneBckyto npemuto nNo oranke "3a OTKpbITUE 3aKoHA
hoToanekTpuyeckoro agpdpekra”.
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Teopus (2/7) PHYWE

excellence in science

3agaua 1: Bblumcnute 4yacToTy cBeTa f B 3aBMCMMOCTHU OT yr/ia cnekTrpomeTpa
YacToTa cBeTa f onpenendeTca C noMoLlbio crieayrwero ypaBHeEHUA:
d-sinoc=mn-A\ (1
a = arcsin(A/d) (2)

« - Yron CnekTpoMeTpa, d - NOCTOsAHHas peLleTkn (3geck: 1/600 MM), A - A/iMHa BOJIHBI U3/1ly4aeMOro cBeTa u
NopsifoK Andopakunm n B 3TOM cyyae paBeH 1.

YacToTa cBeTa f MOXET ObITb BbluvCeHa, No dopmyne f=c/\ ,rge A - AaivHa BOsHbI, a (€ = 299792458 m/
c-\) ckopocTb cBeTa.

Teopusa (3/7) PHYWE

excellence in science

3agaua 2:3KcnepuMeHTa/IbHO onpeaenuTe sanupatowee HanpshkeHve Uy ANA pas/NYHbIX 4acToT
cBeTa 1 NocTpoiiTe ero rpatuk 3aBUCUMOCTHU OT YACTOThI CBeTa f.

BHyTpn hoTO3N1EMEHTA BMECTE C META/T/IMYECKMM aHOAOM B BaKyyMHOW TPYOKe pacnosioXXeH KaToh co
crneynanbHbIM MOKPbITUEM C HU3KOM paboToil Bbixofda. Ecnv (poToH ¢ yacToTol f yaapsietcs o kaTtog, To Torga
3/1EKTPOH MOXET ObITb 0CBOOOXAEH M3 MaTepmana katoga (BHELLUHNA DOTO3/1EKTPUYECKNIA 3EKT), ecnu
(poTOH 06nagaeT AOCTATOYHON aHepruen. Ecnm ncnyckaembie aNeKTPOHbl 4OCTUraloT aHo4a, OHU
nornowatTcsa UM bnarogaps paboTe BbIxoda aHoAa, U B pesy/ibTare Bo3HMKaeT (POTOTOK. POTO3M1EKTPUUECKNT
aphekT - aTO B3ammogaelicTBre hoToHa C 3/IEKTPOHOM.

B pe3ynbrate aToro B3aMMogencTens UMMy ibC M 3HEPrmst COXPaHAITCS, a 31eKTPOH NornowaeT hoToH U
nocsie 3Toro UMEeET NOJTHYH 3Hepruto potoHa h - f . Ecnv aHeprus poToHa h - f 601bLUe, Yem paboTa
Bbixoga katoga W, , TO a/fIeKTPOH noc/ie B3auMogencTBUs MOXET NOKMHYTb BELLECTBO C MaKCUMaslbHOW
KnHeTuyeckol aHeprneii Wy, = h- f — W.,.
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Teopusa (4/7) ?HYWE

excellence in science

OT0 Ha3bIBaeTCsl BHELLHMM POTO3NEKTPMUECKMM 3DCDEKTOM 1 OMMUChIBAETCS Kak:
h-f=W.4+ Wi, (ypaBHeHMe JitHWITEHA) (3)

KnHeTnueckas aHeprust Wy;,, Ans ncnyckaeMblx 3/1EKTPOHOB ONpeAensieTcs C UCnosib3oBaHMeEM MeToga
3a/lepXXMBaIOLLLET0 3M1EKTPUYECKOTO NOJIA: HA aHOA, (DOTO3/IEMEHTA NPUKNAAbIBAETCA NO OTHOLLEHWIO K KaToay
oTpuULaTENbHOE CMELLEHNE.

OT0 3aMeasIsAeT 3MIEKTPOHbI 1, TakKuM 06pa3oM, CHKAET MHTEHCUBHOCTL dpoToanekTpuyeckoro Toka \(I 1), Tak
Kak He BCe 3/1eKTPOHbI MMEIOT MakCUMasIbHYH0 3HEPIUIO, HO Y HUX eCTb pacnpefeneHne aHeprum. 3HadeHme
CMeLLeHVs, Korga HU OAMH 371eKTPOH He gocturaeT aHoga u \(I |) ctaHOBUTCS paBHbIM HY/1H0 Ha3blBaeTCA
3anuparoLLnm HanpshxkeHremM 1 obo3Havaetca kak U.

I'rpadhvk 3aBUCMMOCTU CUMbI TOKa I OT NPUIOXKEHHOTO HanpshxeHus cmelleHns Uy, s nokasbiBaeT
3aBucumocTb Uy OT AJ/IMHbI BO/THBI A NajaloLlero ceeTa.

Teopwusa (5/7) PHYWE

excellence in science

3agaua 3: BblunucnvTe NOCTOSIHHYHO MnaHKa U3 3aBUCUMOCTU 3anyparoLLero HarnpshkeHUsi OT YacToThbl
cBeTa.

DNeKTPOHbI MOTYT AOCTUraTb aHoZa TO/IbKO B TOM C/lyyae, eC/in UX KMHeTnYeckasi aHeprus Wy, 6onblue,
YeM 3Heprusi, KOTOpPyH OHU TEPSItOT, NPOTUBOAENCTBYS INEKTPUUYECKOMY MOS0, YCTAaHOB/IEHHOMY
HanpshkeHneM cmelleHunst Uy;,s M HEU3BECTHOMY 3/1EKTPUYECKOMY MO0 13-3a pasHOCTU noTeHumanoB Uyc
MeXay aHOAOM U KaToA0M, KOTOPbIV MMEET Takoe e HanpaB/ieHNe, Kak U HanpshkeHne CMeLLEHUSI.

MoCcKoNbKY pasHOCTb MOTEHLMAIOB UMEET TOT Xe NOPSA0K BE/TMUNHBI, YTO U HaNpPsXKeHNE CMELLEHUS], Mbl He
MOXeM UM npeHebperatb. CnenoBaTelbHO, HEBO3MOXHO ONPEeAENUTL aGCOMOTHYH KUHETUYECKYHD SHEPTUIO
3M1EKTPOHOB. TeM He MeHee, NOCTOsIHHAsA M1aHKa MOXET 6bITb BblUMCIEHA U3 3aBUCMMOCTU 3anupatoLLero
HanpsHKeHWs OT YacToTbl CBETA MO CNEAYHLWMUM COOBpaKEHUAM:
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Teopus (6/7) PHYWE

excellence in science

|-|pl/l 3anMparoLuiemM HanpsaxeHnn Uy KunHetn4yeckas 3HepruA

v E Fy
Whin 3/1EKTPOHA paBHa 3Hepruu, NOTEPSAHHOW B 3/1EKTPUYECKOM lev T B =
none eU (U = 3anupatowlee HanpskeHvne Uy 1 pa3HOCTb :
noteHumanos Uyc): 11 % Al
+ 1
E. 1 I
e(Uo +Uac) = Whin (4) Ll , Lk
1 elj Wrel=hf 2 : hf
E,. s el i
= —
Pa3HOCTb NOTEHLMAN0B (KOHTAKTHOE HanpshKeHWUe) BblUMCISEeTCS i TR
N3 9/1EKTPOXNUMUNYECKUX NoTeHUmanoB aHoaa. U, un katoga Uge . ey
aHog KaTopg

Mpy MHOXEHUN UX 060X Ha 3apAL, ANEKTPOHA
e =1.602-10 K1 nonyyaem cooTseTcCTBytOLME PaGOThI

Bbixoga W, n We. YpaBHeHue (4) 3kBUBa/IEHTHO
MpuHUMnuanbHasa cxema 4151 SKcneprMmeHTa

eUp + Wy — We = Wy, (5)

Teopus (7/7) PHYWE

excellence in science

UT06bI BbIMMCANTL NOCTOSAHHYIO MAaHka h, ncnonb3ysa qooToanekTpnieckmii adodoekT, cpaBHuUM ddopmyny (5) ¢
ypaBHeHneM JiiHwwTenHa (3):

Wiin = eUy+ Wy —We =h-f—-W¢ (6)

Paborta Bbixoga katoga He hurypupyeT B hopMye 415 3anvparowero HanpshkKeHns, n ypasHeHme (6) MOXHO
3anucarb Kak CneayoLLyto IMHEHYI0 (OYHKLUI0

eUpy=h-f—Wy
nnn
Up=2f-Uy (7)

Mockonbky Uy SIBASAETCA KOHCTAHTOW, TO CYLLLECTBYET JIMHENHAan 3aBUCMMOCTb MEXAyY 3anupatoLLem
HanpsbkeHvem U, 1 yacToToli ceeTa f. Hak/oH NMHeHOW qoyHKUMM AaeT NOCTOosAHHY0 [MnaHka h .
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OG6opypoBaHue

Mo3unyusa Matepuan MyHkT No. KonunuecTtBo
1 ZHYWE MICTOYHMK nuTaHnaA nocT. Tok: 0...12 B, 2 A/ nepemeH. Tok: 6 B, 12 B, 5 13506-93 1
2 PHYWE YHuBepcasibHblli M3MepUTENbHbIV YCUANTENb 13626-93 1
3 ®oTO3NEMEHT AN15 ONpeaeneHns NoCTOSHHOM MnaHka, ¢ KOXYXoMm 06779-00 1
4 Slit, adjustable 08049-01 1
5 Rod D10x66/M6x8 STVZ SW 331876 2
6 SKcnepvMeHTasibHas namMna 08130-99 1
7 Universal Holder, rotational 08040-02 1
8 Jepxarens onsa nnH3bl 08012-01 2
9 OvdpakumoHHas pelietka, 600 AMHWI/MM 08546-00 1
10 OnTtunyeckasa ckambs, 1=600 MM 08283-00 2
11 LiBeTHO cBeTOMNNLTP, 595 HM, KpacHbIi 08416-00 1
12 NnH3a B onpase, f=+100 MM 08021-01 2
13 OcHoBaHune AN ONTUYECKON CKaMbW, perynnpyemoe 08284-00 3
14 LWapHup 4718 oNTUYeCKol ckambi 08285-01 1
15 BeryHok Ans oNTUYECKO ckamby U C BEPTUKa/IbHOM Tpy6koi, h=80 Mm 08286-02 5
16 Peocrar, 100 Om, 1,8 A 06114-02 1
17 LindppoBoii mynstumeTp, 3 1/2 paspagHbiin gucnneri ¢ NiCr-Ni Tepmonapoii 07122-00 2
18 CoeamnHuTenbHbI NpoBoAHKK, 500 MM, KpacHbIi 07361-01 2
19 CoegunHuTenbHbI NpoBoAHKK, 500 MM, CUHWIA 07361-04 2
20 CoegunHuTenbHbIi NpoBoaHKK, 1500 MM, KpacHbIi 07364-01 2
21 CoefmnHUTenbHbI NpoBoaHKK, 1500 MM, CUHMIA 07364-04 2
22 CoeaunHuTenbHbI NpoBoAHKK, 1500 MM, XenTbli 07364-02 1
23 TpybKa-CToMKa C 3aXMMOM 02060-00 1
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°HYWE

excellence in science

NMoarotoBKa U BbIMO/IHEHUE PAGOTbI

MogroroBka PHYWE

excellence in science

SKcnepumeHTasibHas ycTaHoBKa A4
AeMOHCTpaumm hoTOaNEKTPUYECKOro adodpekTa
COCTOUT U3:

o (POTO3/1EeMEHT, KaTof, KOTOporo ob6/y4aeTcs
CBETOBbIM MY4YKOM, XapaKTepPU3yoLLMMCS
yactoToii f

o MOTEHLMOMETP, NO3BO/ISALLMIA NogaBaTh
HanpshkeHne U (NonoxuTensHoe nim
oTpu1LaTeNIbHOE N0 OTHOLLEHWIO K KaTozy),

o BOJIBTMETP A1 USMEPEHNA 3TOI0 Hanps>XeHnA,

JKcnepMMeHTaslbHasi ycTaHOBKa ° MVKpoamnepMeTp ANA UsMepeHus
hoToanekTpuyeckoro Toka I.
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BbinonHeHue pa6oTtbl (1/4) PHYWE

excellence in science

YcTaHOBWTE ABE ONTUYECKME CKaMbM C NMOBOPOTHbLIM PEryNISTOPOM TakvM 06pa3oM, YTo6bl YCTaHOBKA YCTONUNBO
CTOsi/1a Ha CTo/1e, @ NPaByH CKaMbio MOXHO GbI/I0 NOBOpPaYMBaTh.

Pacnonoxute namny Ha pacctoaHum 9,0 cm, wesnb Ha 34,0 cm 1 NepByto INH3Y C DOKYCHbLIM PacCTOAHNEM
f = +100mm Ha 44,0 cm OT NeBOrO Kpas /1IEBOIN ONTUYECKOWN CKaMbW 1 BK/THOUUTE flamny.

YCTaHOBUTE LUMPUHY LLEN NPUMEPHO PABHOI LUMPUHE BXOAHOV Wenu hoToaneMeHTa.

lNepemecTuTe AepXxaTesib amrbl BHYTPb Kopryca namnsbl, YTOObI C(*)OKyCI/IpOBaTb CBET, BbIXO,CI,FIIJJ.I/II\/’I M3 namnbl,
Ha NJIOCKOCTb LLUenn.

MepemecTuTe NIMH3Y Tak, 4YTOObI CBET NOC/IE /INH3bI OblN napasnesieH.

BcTaBbTe peluetky 600 NnHWIA Ha MM B fepxaTesib Anadparmbl Mo LEHTPY NOBOPOTHOIO perynstopa (Kynadka).

BbinosHeHue padoTbl (2/4) PHYWE

excellence in science

P —

BbIpOBHSIITE NMUHWM PELLETKN NO BEPTMKaIW, Haboaas 3a R -
CNeKkTpamy Ha OKpYXatoLLmx NOBEPXHOCTSX - OAMHAKOBOA o @F {Oﬁ
BbICOTbI N0 06€ CTOPOHbI OT PeLLETKN. \ ’

MomecTnTe POTO3MIEMEHT B NPaBbIil KOHEL, MPaBO ONTUYECKOW
CKaMenKm, Ncnosb3ys LWenb Ha Kopryce.

CdhokycrpyiiTe OCBETUTE/NBHYIO Le/Ib BO BXOAHYHO LLefb
(poTO3/1EMEHTA CO BTOPOW SINH30M C POKYCHbIM PacCTOSIHUEM
f = +100mm, BcTaBneHHol nepes hOTO3/1EMEHTOM.

3anuwimnTe yros, nog, KOTopbIM BECb HEPaCCEesHHbI CBET
nonajaaeT BO BXOAHYIO LLE/Mb (DOTO3/IEMEHTA, Kak Hy/1eBOI yron.

BbinonHute AN1EKTpHUYeCKmne coegnHeHus, Kak nokasaHo Ha ["|p|/||-||_|||/||'||/|anb|-|aﬂ cxema 418 aKcnepumMeHTa
PUCYHKe.
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BbinosHeHue pa6oTbl (3/4) PHYWE

excellence in science

YCTaHOBUTE U3MePUTENbHbIN YCUIUTENb B PEXUM Masoro gpeiida, yeunenve 10° 1 NOCTOSAHHY BpeMeHM
0,3c.

MpoBepbTe 06HYNEHNE YHUBEPCA/IbHOTO YCUUTENS - MPU OTCYTCTBUM NOAK/IOYEHMS HA BXOAE YCTaHOBUTE
BbIXOAHOE HaMnpshXeHWe YCUNUTENSA Ha HOMb C KOHTPO/IEM OGHYIeHUS]

PHYWE ..o in sconce

YCTaHOBUTE HanpsXeHne NUTaH1sa Ha NoTEHUNOMETPE Ha 3B, Ccunny ToKa Ha TA.

CneauTte 3a BbIXOAOM YCUIUTESIS, KOTOPbIV NPonopLUyoHaneH hoTOToKy B 3aBUCMMOCTU OT HANPSHKEHS

CMeLLEeHMS (POTO3/1IEMEHTA.

3amepbTe HanpshkeHre CMeLLLeHNs A5 HYN1eBOro ToKa A/15 Pa3NIMYHbIX YI/10B B AUIPaKLMOHHOM CNeKTpe
nepBoro nopsiaka - ans pewetkn 600 wtpuxos/mMm OT 13° - 25°, Kak TO/IbKO CBET CMOXET NPOATY Yepes
KpacHbIi onneTp (yron andppakumm okono 21 °), ucnonbayinTte nnstp, YToObl YP-CBET BTOPOro nopsigka He

MeLllas USMepeHnto.

BbinonHeHne pa6oTtbl (4/4)

3aMeuaHuA No aKcnayarauuu:

Bxof n3mepuTensHOro ycuamTens uMeeT ConpoTUB/IEHNE
100000M . Ecnm yeunutens HacTpoeH Ha ycunerve 104, To 1B
Ha BbIxoge ycunutensa coorsetcteyeT 0.0001B Ha Bxoge u,
Takum obpasom, cuna Toka pasHa 10HA.

MocTosiHHas BPEMEHW yCTaHaBMBAETCS, YTO6bI N36exaTb
OLIMGOK U3-3a BANAHUS WyMa ceTu. LLIkana HoHunyca Ha
MOBOPOTHOM Ky/lauke MOXET ObITb MpoYMTaHa Creay LM
06pasom: CHUMUTE CriefytoLLee HKHee 3HauYeHne yrna Ha
LLKa/1ie Ha BHYTPEHHEe CTOPOHE OKO/0 Hy/1eBOV OTMETKM LLKaJTbl
Ha BHELLHE CTOPOHE 1 A06aBbTe 3HAYEHVE YI/1a HOHWYCA, Fae
JIMHUN HOHMYca (CHapYXwu, NOABMKHAS LLKaNa) U IMHAW LIKanbl
Ha Kpyrnoi naacTuHe (HeNoABMXHO, B LLIEHTPE) cCoBNajatoT.
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OueHka (1/3)

Yron A\ umf, 10Ty Uy, B
135 389 772 13
14 403 744 1.2
15 431 696 1.05
16.5 473 634 09
22 624 480 0.32

Pe3ynerartbl cnektpomeTpa

OueHka (2/3)

HaknoH nnHenHom doyHKL MK
paBeH NOCTOSIHHOW MNnaHka h:

3MepeHHbI Hak/TOH COCTaB/ISET:
0,00329B/TTy

YMHOXeHMe Ha e gaeT: h = 5.27103* e

BbluncrieHHoe 3Ha4YeHne MOXeT
OTK/TOHATLCS Ha + 25% oT TabnnyHoro
3HAYeHus:

h = 6.62.10%* Ixc

PHYWE ..o in sconce
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Cvina dpoToaneKkTpruyeckoro Toka I kak qoyHKLMA HanpsXxeHns
CMELLEHNs Ha pasHblX YacToTax 06/1yyaemoro ceeTa
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3anupatuiee HanpskeHne Uy B 3aBUCMMOCTW OT 4aCTOTbI
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OueHka (3/3)

KakoBbl NPUYNHBLI NOTPELLHOCTN n3MepeHusn h?
[] VIHTEHCMBHOCTL M3/ly4aeMoro CBETOBOIO Jlyya
[ ] Pas6poc yacToT cBeTa

[ ] Heonpenen&HHOCTb 3anmpatoLLyx
HanpsHKeHWi

®@ MpoeepnTb

Cnaiig,

Cnaiig 22: MHOrouncneHHble 3aa4u

PHYWE

excellence in science
Kakue BenmmumnHbl BNAIOT Ha
dooToanekTpulecknii acpekt?

[ ] MHTeHcMBHOCTL NajatoLLero ceeta
[ ] YacToTa nagatoLero ceeta

[ ] Pa6ota BbIxoga BellecTsa

©@ MposepuTb

OueHka/Bcero

@ [lokasaTb peLueHust <~ BcnomHutb
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