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rPHYWE

"o @ a K
Oo6wasn nHpopmauusa

OnucaHue

BONbLIMHCTBO MPUMEHEHUIA PEHTTEHOBCKNX JTy4Yeli OCHOBAHO
Ha X CMOCOBHOCTM MPOXOAUTL CKBO3b BELLIECTBO.
MocKOosIbKY 3Ta CMOCOBHOCTb 3aBUCUT OT M/IOTHOCTM
BELLECTBA, CTAHOBUTCS BO3MOXHbIM NOJTy4YeHne
N300paxXeHNin BHYTPEHHUX YacTeil 06bEKTOB U AaXKe MH0LE.
DT0 HaxXoAMT LUMPOKOE MPUMEHEHNE B Taknx 06/1acTsX, Kak
MeauunHa unn 6e3onacHoOCTb.

seeees

JKcnepuMeHTaslbHas ycTaHoBKa
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OnucaHue PHYWE

BONbLWNHCTBO NPYMEHEHNI PEHTTEHOBCKUX JTyyYeil 0CHOBaHO
Ha UX CMOCOBGHOCTM MPOXOAUTL CKBO3b BELLLECTBO.
MocKosbKY 3Ta CMOCOBHOCTb 3aBUCUT OT M/IOTHOCTM
BeLLeCTBa, CTAaHOBUTCS BO3MOXHbLIM MOyYeHne
N306paXeHN i BHYTPEHHUX YaCcTel 0OGbEKTOB U Jaxe /HLEN.
3T0 HaxoAmMT LWMPOKOEe NPYMEHEHKEe B Takux 06/1acTsaX, Kak
MeAuuvHa nnyM 6e30nacHoCTb.

ses0e5

JKcnepumMeHTasibHasa yctaHoBKa

AononHntenbHaa nHcgopmauunsa (1/2) PHYWE

MNpeaBaputenbHblie
MpeaBapuTeNibHble 3HAHUSI, HEOGX0AMMbIE AJ151 ITOT0 IKCNEePUMEHTa, NPUBEAEHI

B pasgene "Teopua".

3HaHuA
1
~ -
=
MpuHLMn Paz/niMuHble 06pasLibl METa/I/I0B NOABEPraloTCs MOMXPOMATUUECKOMY PEHTTEHOBCKOMY
n3nyueHno. MNonyyeHHoe thyopecLeHTHOe 13MyYeHne aHasIM3MpyeTcsa ¢ NOMOLLbI0
NoNynpOBOAHUKOBOTO [JeTeKTopa U MHOTOKaHasIbHOTo aHa3aTopa. Onpegensercs
: JHEPIna XapakTepncTnyeCKnX peHTreHOBCKNX NMHWUIA 1 UX NoNHas LnpHa Ha ypoBHE
%‘ ~ MON0BMHbI MakCmMyma. KpOMe TOro, N3y4vyaeTcsd 3aBUCMMOCTb NO/IHO LUNPWHbI Ha ypoBHE
-@- MOM0OBVHbI BbICOTbI N CMELLEHNE LEeHTPa JINHNK B 3aBUCUMOCTU OT CKOPOCTK CHETA.
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AononHntenbHaa nHcopmauuns (2/2) PHYWE

Llenb 3T0ro akcnepmMeHTa - HayumTbCA pa60TaTb C MHOToOKaHas/lbHM aHa/1In3aTopoM.

o OTKa/IMbpyiiTe AETEKTOP C NMOMOLLbI XapakTepPUCTUYECKOrO U3/yYEHUSs MeAHO
PEHTrEHOBCKO TPy 6K,

OOGyueHune

uenb o OnpeaenuTe ypoBHU 3HEPTMN U NOJTHYHO LUXPKHY Ha NOMIOBUHE MaKCMMyMa
xapaktepucTuuecknx K, -nmHuii pasnnuHbIx METa/I/10B U NPeCcTaBbTe X rpauyecku.

o Ha npumepe K, -nuHum uypkoHa onpegenuTe 1 npeactaBbTe rpadnyecky NosHyr
LUMPUHY HA MOTOBUHE MAakcMyMa B 3aBUCMMOCTU OT CKOPOCTU CYETA.

o Ha npumepe K, -nmHum umMpkoHa onpeaenvTe v npeactaBbTe rpatuyeckn CMeLLeHve
LieHTpa IMHUK B 3aBUCMMOCTU OT CKOPOCTYU CYeTa.

3agauu

Teopus (1/3) PHYWE

M3-3a npmvHuMna HeonpeaeneHHocTu MelizeHbepra aHepreTnyecke ypoBHN TEPMOB aToMa He ABASTCA onpeaeneHHbIM1. BmecTto
3TOr0 OHY MEIOT KOHEYHYI0, XOTS 1 HEOO/IbLUYIO LUMPUHY, Tak YTO eCTeCTBEHHAs LWVPUHA PEHTTEHOBCKOW IMHWUN 3aBUCUT OT CYyMMb!
€CTEeCTBEHHbIX LUMPUH 3HEPreTUYECKMX YPOBHEN, yHacTBYOLLMX B nepexode. LLnprHa nnHuii, Hanprumep, XapakTepucTnieckmx
PEHTIEHOBCKMX IMHUIA, KOTOPbIE N3MEPSAIOTCS C MOMOLLbI SHEPreTUYeCcKoro aHasmsaTopa, 60/bLue eCTeCTBEHHOM LUNPUHBI IMHNI
Ha HeCKOJ/IbKO MopaAKoB. DHepreTnyeckoe paspeLleHne feTekTopa 0CO6eHHO BbICOKO, EC/IM OH MOXET YETKO pasfe/unThb ABe
6/IM3K0 pacrnonoXeHHble NMHWUK. Ecnv ABe 6113K0 pacnosiokeHHble MMHUM A 1 B UMEIOT NOJHYH0 LUMPYHY Ha MOTI0BUHE
makcumyma (FWHM = Full Width Half Maximum) AA n AB, n ecnu ux LueHTponabl NMMHKIA MetoT paccTosiHne W (cM. puc. 3), To 3Tu
[Be fIMHMN MOTYT 6bITb NpeAcTaBfeHbl 0TAeNbHO, ecnn W npnbnuantensHo pasHo > AA + AB. Ecnv peHTreHoBcKas IMHUS
3HepreTnyeckoro yposHs Ey n3mepsaeTcs ¢ NOMOLLbIO AeTeKTopa aHepruy, To paspeLuarolas CnocobHOCTb AeTekTopa
onpegpensietcsi kakEg / AEpwmn. O6paTtHas BenmurHa KoahhmLmeHTa HasbiBaeTcs paspeLleHrnem. KpaTko onucaH
3HepreTMYecKnii aHasim3 PeHTIeHOBCKOro 13/1y4eHuns C MOMOLLbIO MOJTYNPOBOAHUKOBOTIO AeTekTopa Ha npumepe Si-pin-getekropa (
P-KOHTaKT - COOCTBEHHbIN - n—KOHTAKT). MajatoLime peHTreHOBCKME KBaHTbl C OCTATOYHbIM YPOBHEM 3HEPT N CO34at0T
CBOGO/HbIE 3/1EKTPOHbI B KpucTasie Si 3a cHeT hoToanekTpnyeckoro apdpekta. KnHetnueckas aHeprusi aTux 31eKTpoHOB
KOppenupyeT ¢ aHeprueli pEHTreHOBCKMX KBAHTOB.
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Teopus (2/3) PHYWE

MoMUMO (DOHOHHOTO BO36YXXAEHWSI, 3NEKTPOHbI TAKKE CO3Aat0T 3/1EKTPOHHO-AbIPOYHbIE Napbl HA CBOEM MyTH
yepes 06eHEHHbI C0I NONYNPOBOAHMKA. YMCI0 3TUX 3NEKTPOHHO-ABIPOYHBIX Nap SIB/IAETCS MEPOI SHEPTN
nafarLero kBaHTa. JblpKu 1 3M1eKTPOHbI OTBOAATCS NOJ AENCTBUEM BHELLUHETO HAMPSHXKEHWS U1, TAKUM
o6pasom, co3gaeTcst Mnynbe 3apsga. C Apyroli CTOPOHbI, BEMUYMHA UMY bca 3apsifa ABNSETCA MepOol
3Heprumn NaAarLLero KBaHTa PeHTIEHOBCKOTO U3/Ty4eHUst. Pe3ynsTupyowmii aMnanTyaHbl CnekTp umnysca
3aTeM 6yAeT NpoaHa/IM3MpPOoBaH MHOrOKaHa lbHbIM aHaIM3aTopoM. MpoasieHne NMHUKM ecTECTBEHHOTO
PEHTITeHOBCKOT0 M3/TyYeHnsi Yepes JeTEKTOP MMEET MHOXECTBO NMPUUUH (HanpruMmep, OT HeYNpyroro paccesiHms
nagarLlein yacTmubl/kBaHTa B TBEPAOM Tefe A0 BO3HUKHOBEHMsI (DOTO3NEKTpUYeckoro agodpekTa). Apyrmum
npUYMHaMU SABASOTCA HEAOCTaTK MHOrOKaHa/IbHOrO aHaIM3aTopa, HanpyuMep, LWyM, KOTOPbIA B/IMSIET HA
pacnpeggeneHune BbiCOTbl MMMybca. TakuM 06pa3om, pesysibTaTbl 3TOr0 3KCNEPUMEHTA OTHOCSTCSA KO BCEl
cucTeMe, COCTOsLLEN N3 AETEKTOPA U MHOTOKaHa/IbHOTO aHaM3aTopa. Eciv peHTreHoBCKUe TIMHUN
aHa/IM3MPYHTCA C NOMOLLBH NOYNPOBOAHMKOBOIO AETEKTOPA, TO UX NOJHAS LWMPYHA Ha NOMOBUHE
makcuMmyma AEpwmn 3@BUCUT OT UX YPOBHS aHeprmn Eq.

5/15

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/

H ®
P2544105 CUrricuLAB®™ | atvwe
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
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P2544105
OGopyaoBaHue PHYWE
Mo3uumua Martepuan MyHkt No. KonuuectBoO
1 XR 4.0 X-ray ba3oBad peHTreHosckad ycraHoBka, 35 kB 09057-99 1
2 XR 4.0 X-ray FoHMOMETR A/19 PEHTIEHOBCKOW Y CTaHOBkM, 35 kB 09057-10 1
3 XR4 CbhémHan peHTreHosckas Tpy6ka Plug-in Cu tube 09057-51 1
4 XR 4.0 X-ray PeHTreHOBCKMIi aHa/aM3 MaTepuanos, pacluvpenne 09165-88 1

HYWE

Bk B

MoarotoBKa 1 BbINO/IHEHUE PAGOTDI
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Moaroroeka (1/2)

o HaBMHTUTE NepexodHoe KoMbLo Ha BXOAHYH TPYOKy AETEeKTopa IHeprm n
NOAK/HUNTE CUTHASIBHBIV Y NUTAKOLLMIA Kabenn K COOTBETCTBYHOLLMM NopTam
[IETEKTOpa C NOMOLLbIO YI/I0BbIX LLITEKEPOB.

o lMogKknNUYMTE CUTHANBLHBIN Y NUTAKOLWNI Kabesiv K COOTBETCTBYHOLLMM NopTam
B 9KCMEepPUMEHTA/IbHOW KamMmepe PeHTreHOBCKOM ycTaHOBKM. Ha puc.1 nopt ans
CUrHasIbHOro Kabesnsi 0603HaYeH KpacHbIM LIBETOM, a NopT A1 kabesns
nUTaHUs - 3eneHbIM. MNogknunTe BHelwHMe nopTel X RED peHTreHoBCKo
YCTaHOBKM (CM. puC. 2) K MHOrokaHaibHOMY aHasimsaTopy (MCA). Moaknounte
CUTHabHbIN Kabenb K NopTy "Bxoa", a nuTatowmnin kabens - K nopTy
"[leTeKkTop SHEPrnmn peHTreHoBCKoro nanyyennsa” MCA.

o 3akKpenuTe AETEKTOP 3HEepruv B AepxxaTtesnie NoBOPOTHOMO KPOHLLTEeNHa
roHmomeTpa. MponoxuTte aBa Kabens 4OCTaTOUYHON A/INHbI, YTOGbI FTOHNOMETP
MOr CBOGOAHO NOBOPAaYNBaTLCS BO BCEM Ananas3oHe.

NMoparotoBkKa (2/2)

o CoefVHUTE MHOTOKaHas1bHbI aHaIM3aTop U KOMMNbTep ¢ nomoLlblo USB-
kabens.

o BcTaBbTe Anagparmy ¢ OTBEPCTUEM 2 MM.

o MNepemecTute 610K TOHMOMETPA N AETEKTOP B COOTBETCTBYIOLME KpaliHne
nonoxexus cnesa. NpveeanTe AeTekTop B NosioxeHve 90° B pexume
conpsbkeHua 2:1 (puc. 3).

PHYWE

XRED ©@® Dpyc. 1: Pasvemsis
; KCMEPUMEHTATLHOIA
use 2.0 a

Kamepe

max. 600V

GM tube

Mator

Gonlometer

Puc. 2: MogkntoyeHne
MHOroKaHasIbHOro aHasiM3aropa

°"HYWE

| YHUEEpCANbHLIA
[lepKaTenb KPUCTAINOE C
METANNUYECKHM 00pasuom | &

kpaHHAR No3MLHA
roHMoMeTpa cnesa

Puc. 3: YcTtaHoBKa
roHMomeTpa
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BbinosiHeHne padoTbl (1/6) PHYWE

o MepemecTuTe 610K FOHNOMETPA U AETEKTOP B COOTBETCTBYHOLLME |
KpaiiHue NofoXxeHus cnpasa. ' h

o BcTaBbTe TpybKy € 0TBepcTMEM 1 MM nepen 0TBepcTMEM ; =
PEHTreHOBCKOWN TPy oK.

o BkOuMTe peHTTEHOBCKYH YCTAHOBKY 1 3a6/10K1pyiiTe ABepuy,
nepeseanTe AeTekTop B nonoxeHue 0 °. 3aTtem cMecTuTe AETEKTOP Ha — - e e
HEeCKOJbKO AeCATbIX rpagyca OT Hy/1IeBOro NOSIOXEHNUS, YTOObI T —
YMEHbLLNTbL 06LLYH CKOPOCTb.

Puc. 4: kannbposka
MHOroKaHas1bHOro
aHasmsaropa

o Paboune xapakTepucTrkn BOSIbpamoBO AN MeAHOW PEHTIEHOBCKON
Tpy6ku: Boibepute aHogHoe HanpshkeHne Uy = 25 kB 1 aHOAHbIN TOK
I» =0,02 MA 1 noaTBEpPAMTE 3TN 3HAYEHNSA HaXKaTUEeM KHOMKK Enter.

o BKounTE PEHTreHOBCKOE U3/1yyYeHue.

BbinonHeHue padoThl (2/6) PHYWE

[e]

B nporpamme MEASURE Bbi6epute "MHOrokaHasibHbIi aHannsaTop” B pasgene "datunk”. 3atem Bblbepute
"HacTtpolikn n kannbposka". Nocne HaxaTtusa kHonku "Kannbposka" MOXHO n3amMeputb cnekTp. CKOpoCTb cyeTa
[omKHa 6bITb < 300 nMn/c. HacTpoikn KanMbpoBKM MO 3HEPTUK: - KaNMBPOBKA Mo 2 TouKaMm, - eaMHuLa
n3MepeHus = k3B, ycnneHue = 2 - ycTaHOBUTE CMELLEHWE TakK, YTOObI MOAABUTL HU3KO3IHEpreTuyeckme
cuUrHasibl Wyma (0O6bIYHO AOCTAaTOUYHO HECKOJ/IbKMX MPOLLEHTOB), CM. puC. 4.

o Bpewms nsmepeHus: 5 MUHYT. Vicnonb3yiiTe TaiiMep peHTreHOBCKOI YCTaHOBKM.

o CpenaliTe ABe UBETHbIE KA/IMOGPOBOYHbIE JIMHUN COBNAaSAIOLLMMU C LEHTPaMU NIMHWUIA ABYX
XapaKTePUCTUYECKNX PEHTTEHOBCKUX IMHNIA. COOTBETCTBYIOLLME 3HAUEHNST IHEPTUN (CM., HANpUMEp,
P2544705) E(LsMs/LsMy) = 8,41kaB n E(LaNy4) = 9,69 k3B BBOAATCA B COOTBETCTBYHOLLME NONSA, B
3aBMCMMOCTYM OT LBeTa. (MpumeyaHue: Mockonbky pasgenernne nunnii LsMy n LsMy  He npeactaBnsetcs
BO3MOXHbIM, B KQUECTBE SHEPrUM JIMHUWN BBOAUTCA CPefHee 3HaueHne 06eunx NnHuin).

o Has3oBUTe 1 coXxpaHUTe KanmbpoBKYy.
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BbinosiHeHne padoTbl (3/6) PHYWE

3anucb cnekTtpa

o lNMepemecTunTe 610K TOHMOMETPA 1 AETEKTOP B COOTBETCTBYIOLLME KpaiHMe NooXeHNs cnesa.
MpuBeguTe aetekTop B nonoxeHune 90° B pexunme conpsxeHns 1:2.

o BcTaBbTe MeTas/imuecknii obpasel, C NOMOLLbI0 YHUBEPCa/TLHOTO AepxaTens Kpuctannos (obpasey,
HaxoauTcsa nog, yrnom 45°).

o Paboune xapakTepucTrku MONM6AEeHOBOV NN MeHOM PeHTreHOBCKOM Tpy6ku: Bbibepute aHogHOe
HanpshkeHve U =35kB

1. OTHOCcUTEeNnbHO 3aaaHua 1 n 2: UsmepeHne NOSTHOW LWUPUHBI HA NO/IOBUHE MakcCUMyMa B
3aBMCUMOCTM OT (DYHKLMN 3HEPrUn.

OueHuBatoTcs ToNbko cooTBeTcTBYHOWME K\ -NHNN

o BcTaBbTe gnadparmy ¢ 0TBEpCTMEM 2 MM.

BbinonHeHue padoThl (4/6) PHYWE

o BbibepuTe KoathhnLMeHT yecuneHus 4 (NepeknioumnTecb Ha KOaULMEHT YCUneHus 2 ons usMepeHui
006pasLoB cepebpa u UMHKa).

o Bpemsi uamepeHus: 5 MUHYT [/11 KaXA0ro o6pasua (Mcnonb3yiite Talimep PEHTIEHOBCKO YCTAHOBKN).

2. OTHOCUTENbHO 3afaHuAa 4 u 5: N3vepeHue nosnHoii LWNPUHBbI HA NOJ/IOBUHE MaKCUMymMa 1
onpeaeneHne cmeuleHna ueHTpouvaa intHUn B 3aBUCUMOCTU OT CKOPOCTU cUeTa.

[lns aToro nsmepeHus Ucnosb3yeTcs TONbKo 0bpaseL, LMHKa 1 1 ByaeT OLeHNBATLCA TONIbKO COOTBETCTBYHOLLANA
emy K, -nuHus.

o BcTaBbTe gnadparmy ¢ oTBepcTnem 5 mm.
o BblbepuTe KoappuuneHT ycuneHus 4.

o HacTpoiiTe He06X0AVMYH CKOPOCTb CHeTa C NOMOLLIbI aHOAHOIO TOKA.

10/15

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/

P2544105 curricuLAB® | aHvwe

—

BbinosiHeHne padoTbl (5/6) PHYWE

gt

o YT10bbI ONpenennTb 3HEPruIo INHWUK, NepPeKtounTeCh C
0TOBPaXEHNs NONOC Ha 0TOBpaxeHne KpuBbIX. 115 3TOro
HaxmMuTe "MNapameTpbl 0TOOpaxeHns", a 3aTeM =
"NnTepnonaunsa n npsaMble vHun". Ha pucyHke 7a |
rnokasaH pesysibTaT [4/1a crekTpa obpasLa LMHKa. J

o YBE/MUYNTb COOTBETCTBYIOLLMIA y4aCTOK IMHMMN C MOMOLLbHO
JoyHKUMM MaclUTabupoBaHns < !

o 3aTeM Bbl6EpPUTE Pa3/IMUHbIE YYACTKN KPUBOI C MOMOLLBID + b N
o OTKpoiiTe OKHO "MoaroHka yHkuumn" &

o 3aTeM BbiGepuTe "MacLUTab1poBaHHOE HOPMasbHOE Puc. 5a: CnekTp conyopecueHuum
pacnpegenexue" (cm. puc. 5b). xenesa

BbinonHeHue padoTtbl (6/6) PHYWE

o CKpOIiTe UCXOAHYH KPUBYHO M3MEPEHUS U MOBTOPHO BbIGEPUTE YYACTKM HOPMa/IbHOTO pacnnegeneHus.
HalignTe ueHTpouabl NMMHWIA HOPMasIbHOTO pacnpeaeneHnst ¢ NoMoLLbio "AHann3 NMkoB" b

(cm. puc. 5¢) unn onpegennTte ux ¢ nomoLbo doyHKumm "O630p" B

g Puc. 56: NlnHun s
Puc. 5¢c: HopmanbHoe o
hnyopecueHumn . E==
pacnpegenexue nMHui wam
xenesac " ;

e
| hnyopecLeHunmn xenesa
nofo6paHHbIM

HOpMaJibHbIM
pacnpeneneHnem

ONna onpeaeneHus
NMOJIOXEHNA KX KaHana
(ncxopHas kpvsas =

N3MepeHnsa He nokasaHa)
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HYWE

"k e

OueHKa

3agaHue 2 PHYWE
A B o

OnpepgenuTe ypoBHU 3HEPTN U MOJTHYIO LWUMPUHY onemenTE(K,) [k9B] AErwy [K3B]

Ha NOJI0BUHE MaKCUMyMa XapaKTepUCTUUECKUX Fe 6.39 0360

K, -nuHnii pasnnuHbIx MeTanioB 1 . : -

npepcraBbTe UX rpacduuecku. CNL: ;gg 8;??

B Tabnuue 1 npuseseHsl aHeprum nuHnii E(K,, ) Zn 8,62 0,377

(cton6el, \9B\)) ucnonb3yembIX 3/7IEMEHTOB, a TaKxe Zr 15,78 0,420
COOTBETCTBYHOLLME 3HAYEHUSA NOSTHOW LUMPUHBI HA Mo 17,50 0,429

nonosuHe makcumyma AEgwmy (cTon6ey, C). Ag 22,17 0,512

Tabnvua 1:MosHas WwuprHa Ha
nonosuHe Makcumyma AEpwiy Kak
chyHkums aHeprum nuunm E(K,)
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3apgaHue 2 (UacTtb 2) PHYWE

Ha pucyHke 6 nokasaH COOTBETCTBYOLLMI rpadonk ) —
hyHKuMn. KBagpaTnyHas 3aBUCMMOCTb NOHO -
LUMPWHbI HA NO/TIOBMHE MakCUMyMa OT YPOBHS
3HEepruu, KOTOpy MOXHO ObIN0 6bl OXMUAaTh B
COOTBETCTBUM C (2), HE MOXET ObITb YETKO : ~
NPOAEMOHCTPUPOBAHA, YTO, BEPOSITHO, CBA3AHO C LT
[OCTYMHBLIM Y3KOMOMOCHBIM VHTEPBA/IOM | L

3HEpPruin (MprubnnsnTensHo 6 KaB - NpPMGNN3NTENBHO = i '
24 k3B). lobaBieHHble NMHUN Perpeccum o & _
NoKasbIBatoT, UTO A1 MaslbiX MHTEPBA/IOB SHEPTUM A
MOXHO MPeAnoNOXNTb NPUGITNIUTENBHYIO JIMHETHYO

3aBMCUMOCTb. Puc. 6: AEpwaym = £(E)

g

3agaHue 3 PHYWE

Ha npunvepe K, -nuHum LUPKOHa onpepennTte n npeacraBbre rpaq)mqecm NMOJIHYIO WUPUHY Ha NOJIOBUHE
MaKcumMmymMa B 3aBUCUMOCTU OT CKOPOCTU CcYeTa,

3aBNCMOCTb MOJTHOW LUMPWHBI HA NOJIOBUHE MakCUMyMa 1 LeHTpoMAa IMHUN h/TyOpeCcLEeHLUN OT CKOPOCTH
cyeTa MOXeT 6bITb 0CO6EHHO XOPOLLO onpegeneHa ¢ MOMOLLbH fiMHKMK uupkoHa K, NOCKONbKY
xapaktepuctuueckme nuHum K, - n Kz - yxxe xopoLuo otaeneHs! Apyr ot gpyra (cM. puc. 7a u 7b).

Ha pucyHkax 8 n 9 nokasaHa 3aBMCUMOCTb MOJSTHOW LUMPUHBI Ha NonosuHe MakcuMyma AEpwmyy MHWM LmpkoHa
K, B3aBMCyMOCTM OT CKOPOCTM cyeTa. BUAHO, YTO NoMHasA WpUHa Ha NoMoBMHE MakCUMyma JIMHUW pacTeT
SKCMOHEHLMasTLHO NMPK YBESTMYEHNM CKOPOCTY cyeTa. HebonbLuas v noyt NOCTOAHHAA NOMHas LWMprHA Ha
MOI0BMHE MakCMMyMa MOXET OblITb JOCTUrHYTa TO/IbKO HA HEGO/LLLOM y4acTKe Npu CKOPOCTH cHeTa
npuénuauTensHo < 150 nvn/c.
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3apgaHue 3 (UacTb 2) DHYWE
Y : BEEE “g:; ; B

1000

800

400

200-]

7.6 7.8 8.4 8,6 e.s , 9,4 9.6 9.8

E
A 1 k-E'V
Puc. 76: HopmasibHble pacnpegeneHus nMHum
Puc. 7a: JInHmum chnyopecLeHummn LMpKoHa ¢ umpkoHa K, ana onpegeneHns aHepruv NNHAN 1
nogobpaHHbIM HOpMasibHbIM pacnpeseneHmem MOHOW LLUMPVIHbI HA NOJTIOBUHE Makcumyma
(ncxogHasa KkpBas M3MepeHUs CKpbITa)
3apaHue 4 PHYWE

3agaHue 4: Ha npumepe K, -nMHUM UMpKoHa Puc. 8: TonHas Wnpyra
an : p Pe Ko ump Ha NnosioBuHe

onpepenuTe u npeacTaBbTe rpadyuuecku

Makcumyma AEFWHM
cMelleHue LeHTpa 1MHUN B 3aBUCUMOCTU OT

Ka-nuHnm umpkoHa B
CKOpPOCTM cuyeTa.

3aB1CUMOCTM

Mpu yBeNNUYeHNn CKOPOCTM cyeTa LEeHTpous, OT CkopoCTy C4eTa

JINHWUM CMEeLLAEeTCs B CTOPOHY 60/1€€ HU3KUX 3HAUYEHUI
3Hepruun. JT0 N1LLb HEBONLLLIOW CABWUI, HO €ro MOXHO
4eTKO U3MepuTb (CM. puc. 8). Pe3ynstarbl Ha pUcyHKax

8 1 9 NnokasbIBatoT, YTO XOpoLlee paspeLleHne IMHUK Puc. 9: CmewleHne
MOXET ObITb AOCTUrHYTO TOMIbKO MPU HN3KUX ueHTponga Ka—
CKOPOCTSX cyeTa. To e camoe crnpaBeanvBo 1 Ass JNIMHWW UMPKOHa B
[0CTaTo4YHO TOYHOIO oNpeAeneHnst X YpPOBHS 3aBUCMMOCTU OT
3HEeprun . CKOPOCTY cyeTa

o, Zitkate
W N N M M E0 T WO X0 WX NN 2N 0 D R0 N0 O B0 W0 0w F

14/15

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/

rHYWE

—

P2544105 curricuLAB®

HYWE

"k e

MpunnoxeHune

NMpumeyaHue PHYWE

OHeprusa Ey nagatolero peHTreHOBCKOro KBaHTa pacxo4yeTcs B NOyNnpoBOAHVKE HA 06pa3oBaHe 3/1eKTPOHHO-
[ObIPOYHbIX Map 1 Ha BO36yxaeHne qOHOHOB.

®OHOHHBLIM BO36YXAEHVEM A/ Aa/IbHENLLEro aHaIM3a MOXHO npeHebpeYb. ITO NpeHebpexeHre 4onyCTUMO,
MOCKO/IbKY LiEfblo He SIBNSIeTCS onpegeneHne abconoTHOr0 3HaYeHNs paspeLuatoLeii Coco6HOCTMU.

Ecnu E; - aHeprua o6pasoBaHuist 31eKTPOHHO-AbIPOYHOI Napbl, TO CPeAHEE YNC/I0 3NIEKTPOHHO-AbIPOYHbIX Nap,
06pasytoLmxcs B NpoLecce MornoLeHNs PpaBHo:

— E
n=g ()

B ynpoLLeHHOM B1Ae MOXHO NPEeANoIOXUTb, YTO cTaTucTUUYeckas qoyKTyaumsi o CPedHEro Ymicaa nap Moxer
ObITb NpeACcTaBeHa HOPMasTbHbIM pacnpeeeHneM.

c=vi=\/g
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