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PHYWE
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Oo6wasn nHpopmauua

OnucaHue PHYWE

BONbLWNHCTBO NPYMEHEHWI PEHTTEHOBCKNX JTy4Yeli 0CHOBaHO
Ha MX CMOCOBHOCTM NPOXOANTL CKBO3b BELLLECTBO.
MockosbKy aTa CMOCOBHOCTb 3aBUCUT OT M/IOTHOCTK
BELLeCTBa, CTAHOBUTCS BO3MOXHbIM MOSyYeHne
N306paxXeHNii BHYTPEHHNX YacTell 0GLEKTOB U1 JadKe JTH0AEN.
3TO HaxoAMWT LUMPOKOE NPYMEHEHNE B TakUX 06/1acTsX, Kak
MeauumHa nnm 6e30nacHoCTb.

3KcnepnmeHTasibHasa ycTaHOBKa

2/13

PH‘IWE Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
37079 Gottingen Fax: 0551 604 - 107 www.phywe.de


https://www.curriculab.de/
https://www.phywe.de/

[ ] I
P2544205 curricuLAB® | PHYWE

AononHutenbHasa uHgopmauus (1/2) PHYWE

MpeaBapuTenbHbIe
MpeaBapuTenbHble 3HAHWS, HEOGXOAMMbIE A/151 3TOT0 IKCNEPUMEHTA, NPYBEAEHbI B

pasgene "Teopus".

3HaHUA
1
~ -
=
®nyopecLeHTHOE N3/TyYeHne 3/1eMeHTOB 06pasLia MOXKET Bbi3BaTb (h/lyopecLieHTHOe
n3nyyeHne BHYTpu AETEKTOPA 1 €ro Koprnyca, ecs/in aHeprmna AocTtaro4yHO BbICOKa. B
anHlJ'Mn pesynerare B CNeKTpe MoryT ObITb IMHWW, HE CBSI3aHHbIE C 06pa3U,OM.

Onsa 06Hapy>KeH|/m NnoTEHUMa TbHbIX AOMNOJ/THUTE/IbHbIX NNHNIA OETEKTOP noaBepraeTcA

=~ 1 'I BOS,D,eVICTBM}O MOHOXpPOMaTn4eCKoro peHTreHoBCKOro n3siy4eHma ¢ noMoLLbro
e - MOHOKpuUcTasina. [nsa cpaBHEHUSI N3MEPSAIOTCA CNEKTPbI hiyopecLeHu M 06pasLoB YACTbIX
— * MEeTaU1/10B.

AononHntenbHaa nHdopmauuns (2/2) PHYWE

Llenb 3TOro akcnepmMeHTa - nccrieqoBaTb cobCcTBEHHOE qonyopecu,eHTHoe n3nyvyeHume
OeTeKTopa aHeprun peHTreHOBCKOro n3nyyeHuns.

OGyl-IeH ne 1. OTkannépyiTe fEeTEKTOP C NOMOLLbIO XapakTEPUCTUYECKOTO U3/TyYeHUA MeHO
PEHTIeHOBCKOW TPYyOKN.

enb
H 2. O6nyunTe AETEKTOP IHEPTUN PEHTTEHOBCKOIO MU3/TyYEHUs MOHO3HEPreTUUYECKUM

PEHTITEHOBCKMM U3/Ty4eHrEeM, KOTOpPOoe 0bpasyeTcs B pe3ysistate GparroBCKOro OTpakeHus
OT MoHOoKpucTanna LiF'. ViamepbTe noslyvyeHHsblli cnektp dyopecueHuun LiF'.

3. OnpegenuTe 3HEPrni0 CNEKTPabHbIX IMHUIA.

4, Pacnpegenute NMHUM 3ieMeHTaM, CpaBHNB U3MepPeHHble 3HaYeHUs C TabnIMyHbIMN.

5. CpaBHUTE U3MEPEHHbIE 3HAUYEHUSI 1 OLEHNTE CMEKTPbI dh/lyopecLeHL M 06pasL0B YNCTbIX
MeTas1/10B.

3agauu
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Teopus PHYWE

[ns kauecTBEHHOro aHasM3a CnekTPoB (yOopPeCLEeHLMN MUKM NIMHUIA UCNOMb3YIOTCA 4718 ONpeLeneHns
COOTBETCTBYHOLLMX YPOBHEN 3HEeprun. 3atem 3T 3HaYeHNA CPaBHUBAIOTCA C COOTBETCTBYHOLLMMU TAbIMUYHbIMU
3HaveHnamMu (Hanpumep, «CnpaBovHUK No xummum n pusmnke», CRCPress, CLLA). 3TOT meTog, no3BosiseT
nosyynTb MHOPMALIMIO O cocTaBe obpasLia. 13-3a (hOHOBOTO LLYMa, HAJIOXEHNS MUKOB, apTedakToBs (CM.
npuioXeHne) n pNyopecLeHTHOTro N3/TyYeHUs feTekTopa 3HEPTUn JOBOMIBHO CIOXHO caenaTb OAHO3HAUHbIE
BbIBO/bI.

XO0Ts1 nepBble TPU YNOMsIHYTble NPOG/IEMbI MOTYT GbITh YCTPAHEHbI C MOMOLLbIO NPOrpamMM OLEeHKM (MCMonb3yst
cneumanbHoe NporpaMmmHoe obecneyeHre), POHOBOE 13/TyUYeHNe MOXHO ONPeae/ T TOMbKO NyTem
npeaBapuTe/IbHbIX 3KCNEePUMEHTOB. EC/IM ypoBeHb 3Heprum do/lyopecLieHTHOro n3nyuyeHmnsi o6pasua
[lOCTaTOYHO BbICOK, 3TO M3/TyYeHNE MOXET BbI3BaTb A0MNOHUTENbHOE (0/TyOPECLEHTHOE M3/TyUYeHne Ha
KOMMOHeHTax AeTekTopa.
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OGopypoBaHne
Mo3uuyunn Matepuan MyHkT No. KonunuecTtBo
1 XR 4.0 X-ray ba3oBas peHTreHoBCKas yctaHoBka, 35 kB 09057-99 1
2 XR 4.0 X-ray loHMOMETp A/19 PEHTTEHOBCKOM YyCTaHOBKM, 35 KB 09057-10 1
3 XR4 CbEéMHas peHTreHoBcKkas Tpyoka Plug-in Cu tube 09057-51 1
4 XR 4.0 X-ray PeHTreHOBCKUiA aHaNn3 MaTepuasios, pacLuMpeHne 09165-88 1
5/13
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°HYWE

MoArotoBKa un BbINOJIHEHUE Pa6OThbI

MopgrotoBka (1/2) PHYWE

X RED ° @
o HaBWHTUTE NepexofHOoe KO/bLO Ha BXOAHYH pr6|<y OeTeKTopa aHeprnn n CEEE

noaknrynTe CUrHasbHbIA 1 I'II/IT8.POLL|,I/II7I Kabenu K COOTBETCTBYHOLWNM 158 20
nopTam AETEKTOpPa C NOMOLLBLI YINOBbIX LUTEKEPOB.

Puc. 1: Pasvemsl B

3KcnepmmeHTaan0|7|

kamepe

o MoAKIuNTEe CUTHAIbHBIN 1 NUTAKOLLNIA Kabesin K COOTBETCTBYOLLIMM
nopTtam B 3KCNepUMEHTasIbHO KamMepe peHTIeHOBCKOWN YCTaHOBKMW. Ha p—
puc.1 nopT 418 CUrHasibHOro kabens o603HavyeH KpacHbIM LBETOM, a MOpPT "
ANns kabena nutaHus - 3eneHbiM. MNoakiounTte BHelwHne noptbl X RED
PEHTreHOBCKOI YCTaHOBKM (CM. pUC. 2) K MHOTOKaHa/IbHOMY aHa/im3artopy
(MCA). NMogxntounte curHasibHbI Kabesnb K nopTy "Bxoa'", a nutatoLuii
kabesib - K nopTy "[eTekTop aHepruy peHTreHoBCKoro unyyexusa™ MCA.

o 3aKpenuTe AETEKTOP 3HEPTU B AepKaTesie NOBOPOTHOMO KPOHLLTENHA
roHmomeTpa. MNponoxuTe ABa kabens foCcTaTouHO! A/IMHbI, YTOGI
rOHMOMETP MOT CBOGOAHO NOBOPAYMBATLCS BO BCEM AMana3oHe.

Puc. 2: lMoakntoyeHne
MHOroKaHa/IbHOro aHanm3atopa
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MoaroroBka (2/2) PHYWE

o COG,U.VlHVlTe MHOrOKaHaUs1bHbIN aHa/IM3aTop 1M KoOoMmnbOTEP C MNOMOLLBLIO USB- [eTexTop 3HEprAN
Kaﬁeﬂﬂ A DEHTTEHOBCKORO

o BcTaBbTe TPKOKY C 2-MM OTBEPCTUEM.

o lMepemecTnTe G/10K FOHMOMETpPA M AETEKTOP B COOTBETCTBYIOLIMNE KpaiiHue ) ' IR e
nonoxeHus cneea. MNpreeanTe geTekTop B nosoxeHne 90° B pexnve y WETANMAYECKN 00PA3ION
conpsbkeHms 2:1 (puc. 3).

IkpaiHAR No3HUKA
ronnomeTpa cneea

Puc. 3: YcTaHoBKa
roHMomeTpa

BbinonHeHue pa6otbl (1/4) PHYWE

o MNepemecTute 610K TOHMOMETPA U AETEKTOP B COOTBETCTBYHOLME KpaliHne |T"
NOMOXeHWs cnpasa. :

o BcTaBbTe TPYOKY C AMaMeTpoM OTBEPCTUS 1 MM B BbIXOLHYHO TPYOKY . ' =
PEHTreHOBCKO TPyOKu. :

o Bk/ounTE PEHTIEHOBCKYI0 YCTaHOBKY 1 3a6/10KMpyiTe AsepLy,
nepeseauTe feTeKTop B nosioxeHue 0 °. 3atem cMecTuTe AETEKTOP Ha
HECKOJ/IbKO AeCATbIX rpafyca OT Hy/IEBOTO MOSIOKEHUS, YTOObI YMEHbLLUNTL rivheiiabdcicdsadlduidaldadelniill
00LLYyt0 CKOPOCTb.

o Paboune xapakTepucTuku BosibhpamoBOi NN MeAHON PEHTIEHOBCKOW Puc. 4: kanimbpoBKa
Tpy6ku: Beibepute aHogHoe HanpshxeHve Uy =25 KB 1 aHoaHbIV TOK Iy = MHOroKaHas1bHOro
0,02 mA 1 noaTBeEpAMTE 3TV 3HAYEHUA HaXXaTnem KHomku Enter. aHanusartopa

o BKNHOUNTL PEHTFEHOBCKOE N3/yyeHune.

713

PH‘IWE Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
37079 Gottingen Fax: 0551 604 - 107 www.phywe.de


https://www.curriculab.de/
https://www.phywe.de/

[ ] I
P2544205 curricuLAB® | PHYWE

BbinonHeHue pa6oTtbl (2/4) PHYWE

[e]

B nporpamme MEASURE BbiGepuTe "MHoOrokaHasibHbIli aHanmnsaTop” B pasgene "dartunk”. 3atem Bbibepute
"HacTpoiikun n kannbposka". Nocne Haxkatusa KHomkn "Kannbposka" MOXHO n3mMepuTb cnektp. CKOpocTb cyeTa
[omkHa 6bITb < 300 mn/c. HacTpoiky KaniMbpoBKM NO SHEPTUN: - KANIMOPOBKA MO 2 ToYKaMm, - eguHMLa
n3MepeHus = k3B, ycuneHve = 2 - ycTaHOBUTE CMELLEHME Tak, YTOObI MOAaBUTb HU3KO3HEpPreTuyeckme
curHans! Wwyma (06bIYHO JOCTATOYHO HECKOMBbKUX NMPOLEHTOB), CM. puc. 4.

o Bpems namepeHuns: 5 MUHyT. MIcnonb3yinTe TaliMep PEHTIEHOBCKOWN YCTAaHOBKM.

o Cpenalite [iBe LBETHblE Ka/IMGPOBOYHbIE JIMHUM COBNAAALLMMU C LLEHTPaMU JIMHUIA ABYX
XapakTepuCTUUECKNX PEHTIEHOBCKUX NNHUIA. COOTBETCTBYIOLLME 3HAYEHMS SHEPrK (CM., Hanpumep,
P2544705) E(L3M;/LsMy) = 8,41kaB n E(LyNy4) = 9,69 kaB BBOASATCSA B COOTBETCTBYIOLLME MNOSIS, B
3aBMCcMMOCTYM OT UBeTa. (MpumeyaHue: Mockonbky pasgenerve nuHnii LsMy n LsMy He npeacTaBnsieTcs
BO3MOXHbIM, B KQUECTBE SHEPrnu JIMHUMN BBOAUTCSH CPefHee 3HavYeHne 06eunx MHUiR).

o Has3oBUTe 1 coXxpaHUTe KasIMbpoBKYy.

BbinonHeHue pa6oTbl (3/4) PHYWE

A: 3anucb cCNeKTpPOB C NOMOLbLI0 MOHOKpucTanna Li F’
o Wcnonb3yiite anadgparmy ¢ oTBepcTremM 2 Mm.
o BcTaBbTe MoHOKpucTann LiF' v yctaHoBuTe ero Ha 5,4 ° (getektop Ha 10,8 °).

o Paboune xapakTepucTvku MONnM6AeHOBOW U MeAHON PEHTIEHOBCKON TPYOKM: aHoAHOe HanpshxeHne Uy =
35 kB 1 aHOAHbI TOK Takol, 4TOObI CKOPOCTb cyeTa cocTansiia <200 k/c.

o B nporpamme Measure BbibepuTe «MHOrokaHasbHbI aHanmMsatop» B pasgene «Jartunk». 3atem BbloepuTe
«3anuck cnekTpos», X-Data = k3B v wnpuHa nHtepBasia [kaHausibl] = 1. Vicnonb3yiiTe TO Xe CMeLLeHne, YTo
N paHblUe, 1 BbibepuTe KoahdnumneHT yeunenus = 2,

o Bpems nsamepenusi: 215 muHyT. icnonb3yiiTe TaliMep peHTreHOBCKON LICTaHOBKN.

o HasoBuTe 1 coxpaHuTe U3MepeHune.
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BbinonHeHue pa6othl (4/4) PHYWE

B: 3anucb CNEeKTpoB C MeTaJI/TU4ECKNMU 06pa3u,aM|/| (u3meHeHus no CpaBHEHUIO C A)

o BcTaBbTe yHVBeEpPCasibHbIN AepxaTesib C MeTa/lIn4eckum obpasLom 1 ycTaHoBUTE ero Ha 45 ° B pexvve
conpsbkeHus (getektop Ha 90 °).

o OTperynupyinTe aHOAHbI TOK TakMM 06pa3oM, YTOObI CKOPOCTb cyeTa cHoBa 6blna <200 k/c.
o Bpemsa nsmepenunsa: <10 MuHyT

C: OueHKa KpUBbIX NU3MEPEeHns

o YTo6bl ONpesennTb aHepruo IMHUN, NepekNiYMTECH C 0TOGpaXKeHWs NoJ10C Ha 0TobpaxeHue KpuBbIX. Ans
3TOro HaxmMuTe "MapameTpbl OTOOpaKEHNS", @ 3aTeM "VIHTEPNONALMSA 1 NPAMbIE IMHAN" . =

o YBeNnuuuTb COOTBETCTByI-OLLWIVI y4acCToOK JINHUK C NOMOLLbIO prHKLI,VII/I MaCLUTaﬁl/IDOBaHI/IFI =}

o HaliguTe LeHTPbI MHUiA C MOMOLLbI0 (PYHKLMM "O630p

°HYWE

"R e

OueHKa
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3apgaHue 2

Ha pucyHke 5 nokasaH cnekTp psiyopecLeHTHOro n3yyeHuns
[JeTeKTopa, KOTopoe 6bl/10 NO/TlyYEeHO MOHO3HEPreTUYeCKUM
PEHTTEHOBCKNM U3/Ty4EHNEM C 3HEprueii okono 32 k3B vepes
6GparroBckoe oTpaxeHue Ha MoHokpucTtanne LiF' (yron
CcKonbXeHus 6 = 5.4°).

B cOOTBETCTBMU C 3aKOHOM Bparra, A/IMHY BOJTHbI A
N3/y4yeHus], nonagaroLLero Ha AeTeKTop, MOXHO paccunTaTb
cnegyrowmmMm o6pa3om:

2d-sin(5.4°) = A =57.91m — E~ 32.5xB (1)

3agaHue 3

PHYWE

Ampulse

12 3 456788910

Wb Wil

Puc. 5: XapakTepnuctnyeckuin cnekTp
donyopecueHLmMM KOMMOHEHTOB
JeTtekTopa (3Heprusa nepBnYHOro
nanyvenus Ej =32,5k3B)

PHYWE

Mpwn NprucBOEHUM NNHWIA doTyOpeCLIEHL MM HEOOXOANMO YUUTLIBATbL CeaytoLlee:;

o Penakcauuu, KOTOpble CeAyHT 3a NPOLEeCCOM NEPBUYHOM MOHM3ALLMM, MOTYT UMETb MECTO TO/TbKO B TOM
c/lyyae, ec/iv OHM YA0BNETBOPSIOT KBAHTOBO-MexaHuyeckum npasuiam otoopa Aj = 0, +1un Al = +1(
J = NOJHbIA YrI0BO MOMEHT, [ = OpOUTasIbHbIN YI/10BO MOMEHT).

o Kpome TOro, 3Heprmda nepBnMYHOro CbOTOHa AOJDKHa 6bITb AOCTaTO4yHO BbICOKOW, UTOObLI UMETb

BO3MOXXHOCTb NOHN3NPOBaTb aTOM BO BPEMA nepexoaa.

o [lomkHa 6bITb K g-M1MHUA HU3KOI MHTEHCMBHOCTM AN KabkAoi K, -NMHNN BbICOKO MHTEHCMBHOCTY.

o Kpome TOro, H€06XO,U|I/IMO y4unTbiBaTb, YTO BbIXOA cbnyopecu,eHu,vm YMeHbLUaEeTCA Npun yBe/IM4EHNN

rnaBHoro kBaHTtoBoro unucna (K, L, ...).

B Tabnuue 1 npuBeneHa oueHka cnektpa puc. 5.

PHYWE e o
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3apgaHue 3 (uacTtb 2) PHYWE
A B C D E
A B o D E
NnHnaE, kaB SnemeHT Mepexon E ., k3B E 5 - ——
1 246 Mo cM. 3a4aHve 4 2,54 MHUAL, KSB SIEMEHT  T1epexon T,
2 313 Ag Ls, /LaM, 3,15 190 1;4513 é: cm. 3agaHne 4 11,44
i ?'jg Elr. E“/ EE“’ ? 'j; 11 1736 Mo  Kuo/KLys 17,42
5 801 Cu K, //KIZ?3 8,04 12 1956 Mo Ky/KMys 1961
I {63 3 ’
13 22,02 A K,./KL 22,16
6 858 Au/Zn L;/LsM; wmK,/KL38,49/ 8,61 T4 o488 Ag < //KM273 e
7 960 Au L, /LMy 9,63 c 32' - Eg 8 2,3 '
8 10,50 As 10,51 '

Tabnuua 1: PacnpeaeneHne MHNUNR,

Tabnuua 1: PacnpeaeneHne IMHUIA, NOKa3aHHbIX Ha puc. 5 Moka3saHHbIX Ha puC. 5

3agaHuve 4 PHYWE

Ha3HayeHue nuHun:

o JInHns 1: HepaspelleHHble, 4 nuHun Lg, . . (Li My 3 1 L3Ny 4 5) nepBuyHOro usnyueHusi MonnoaeHa

o

JInHnm 11/12: KOMNTOHOBCKOE pacCessHHOE XapakTepucTnyeckoe nepBuYHOE 13siyvyeHme monmbaeHa

[e]

NnHnn 3, 4, a Takke, BO3MOXHO, 6 (LMHK): MaTtepuasl kopnyca getekropa

o]

JMHUM 6, 7 1 9: coeiHEHNE NONYNPOBOAHUKOB, IMHUS 9 BKIOUAET HECKO/bKO HepaspeLLnmMblx Lg
-NnepexooB

[e]

NinHum 2, 5, 13 n 14: matepuans! Ansi COOPKM BHYTPU Kopnyca.

JInHUM 8 n 10: HET YeTKOro Ha3HavyeHusa

(¢}
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3agaHue 5 PHYWE
Ha pucyHkax 6-8 a9 cpaBHeHUS NpuBeAeHbl CNeKTPbI Puc. 6: Crektp -
dhnlyopecueHLmMmM YNCTbIX 06pa3LoB MONNGaeHa, thnyopecueHLmn
LUMPKOHA U LMHKa. MOMMMO XapaKTepucTuieckux NNHui o6pasLia YMcToro t
hlyopecLeHL MM COOTBETCTBYOLLMX NEPBUYHBIX MonmbaeHa I
N3/Ty4YEHWNIA, Ha 3TUX rpadhrkax Takke MOXHO HabaaTb : &
JNIMHWN PUCYHKA 5, XOTS1 U C MEHbLLIEN MHTEHCUBHOCTbIO ) JUA ,
(cHWXeHne BbIxoga hiyopecueHLmy Npu 601ee HA3KNX RN i S R R
3HEPrusx nepBnUYHOro nsnyyeHns). NMockobKy aHeprus woy
nepBUYHOIO h/lyOpECLLEHTHOTO N3/Ty4YeHus obpasLa |
LMHKa C/IMWKoM Mana (puc. 6), BHYTpK AeTekTopa Puc. 7: Cnektp  ~ ‘
hlyopecueHLmMsa He BO3HUKaET. chnyopecueHumm . ‘
o6pasLa ymcToro |
LMpKoHa 1
- _r'll L f'h.'.
3apaHue 5 (UacTb 2) PHYWE

Ha puc. 9 nokasaHbl CneKTpbl qo/TyOPECLEHLNN C OAMHAKOBOW LLKASION MHTEHCUBHOCTYM A0 YPOBHSA aHeprumn 15 kaB.

e ] Puc.9: YuacTok cnekTtpa i . .
N = ;':'10'8‘ CrekTp hnyopecueHunn ¢ B} B {J\
’ yopecuerumm HaU10)XEHHbIMMW KPVBbLIMW L _J 0 I
\ obpasua wcroro NOAFOHKV @ NepBUYHOE T —

HnHka n3nyyeHune Eq = 32,5 kaB,

' b: obpasey Mo, C: =
' obpasel, Zr, d: obpaseL, -
H Zn et

st

O, 7 -
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°HYWE

MpunnoxeHune

ApTedaKTbl, KOTOPbIe MOTYT MNOB/IUATbL HA aHA/IN3 PHYWE

o [MWKK BbIXoAa: 3TN NUKM BO3HUKAIOT, Koraa thriyopecueHTHOoe nusnydyeHune obpasua ¢ aHeprueii E noHnsnpyet
aTombl KpemHust K —o6onoukn (Ex = 1,8 kaB) B kpucTanie KpeMHusi AeTeKTopa A0 06pa3oBaHUs 3M1EeKTPOHHO-
ObIpoYHbIX Nap. OcnabneHHoe Ha 3Ty BeNMUYUHY (/lyopecLeHTHOe N3/Ty4eHne B CrekTpe CUMYNNPYET SINHUKO C
sHeprven F - 1,8 kaB.

o [MnKn cbnyopecu,eHuMM KPpeMHUA (Tonbko B cny4vyae JEeTEKTOPOB C 0CO6EHHO HU3KO3HEPIreTn4yeCcknmMmun npeaenamm
l-IyBCTBl/ITeJ'II:HOCTI/I)Z OTU NUKN BO3HMKAIOT, KOraa usnyvyeHune o6pa3u,a BbI3bIBAET Ka-msnyqume B Kpuctasine Si
, KOTOpOE 3arem 06Hapy)|(I/IBaETCFI OETEKTOPOM.

o CyMMapHble NMUKn (TONbLKO MPY BbICOKMX CKOPOCTSAX cUeTa): DTN NUKM BO3HMKAIOT, KOrga [Ba KBaHTa
PEHTITEHOBCKOI0 U3/1ly4YeHnst NonagatoT B 4ETEKTOP G6/IM3KO APYr K APYTY, TaK YTO OHN HE MOTYT ObITb
3aperncTpupoBaHbl OTAE/IbHO MHOTOKaHasIbHbIM aHa/IM3aTOPOM.

o CABUM1 NUKOB (Tonbko NPn BbICOKMX CKOPOCTAX cyeta): OHM BO3HMKALOT, Korga AgBa KBaHTa PEHTIEHOBCKOIO
n3nyyeHnd nonagaroT B AETEKTOP 6113K0 APYr K Apyry n ecain nMnysibC Hanps>XXeHnd BTOPOro KBaHTa HE MOXXET
ObITb AOCTaTO4YHO yCMNEeH MHOINokaHas/lbHbIM aHa/In3aTOPOM.
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