Ddusnyeckme apneHua

MexaHn4yeckue 3¢deKTbl . HA TIABHYHO

JAedopmauums

MoneKynapHble aBAeHUsA

M'mppocTtatnka. M'mMppo-aspoamHaMmKa

Kone6aHunA U BO/HbI

DNeKTpOMarH1THbIE SIBJIEHUA

AnanekTpuyeckne CBOMCTBA BelLecTBa
MarHuTHble CBOMCTBA BelyecTBa

KoHTaKTHble, TEPMO3JIEKTPUUYECKUE U SMUCCUOHHbIE ABNEHMSA
FanbBaHO- U TEPMOMAarHUTHbIE ABJIEHMSA
dNeKkpuyecKkme paspsaabl B rasax
DNEeKTPOKMHETUYECKUE ABJIEHUA

CeeT 1 BewecTBo

doTo31eKTpHUYEeCcKue U hoToOXMMUYECKME ABNEHUS
JlloMHUHecueHuMuAa

AHu3oTponua u ceeT

3¢ deKTbl HeIMHEMHOM ONTUKM

fAlBneHna MMKpomupa

PasHoe
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MexaHunyeckne s3pdekTbl

Mexanndeckue 3¢ deKTn

MexaHnyeckue acbdeKTbl.

HA TZTABHYIO
Cunbl MHepUUHK
IpaBuTaumsa
TpeHue

ﬂ : 4 PekomeHayeMm: 6aHgaHbl, PyT60KM C Wwenkorpacgmen B Mockse.; RSA noanuch;

LleHa MOTOP-PeAyKTOPOB; KaueCTBeHHbIe MOTOP-peayKTOopbl
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Nedopmauua

Hedopmanus

Aedopmauus.
. HA TZIABHYIO

. 0O6was xapakTepMCcTHKa

. Mepepava sHeprum npm
yaapax. 3¢doeKT 0.
AnekcaHpgpoBa

. dddeKT pagmaumoHHoOro
pacnyxaHus

. CnnaB.bl ¢ NamATbIO
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MOﬂeKyﬂﬂprIE ABNEHNA

MonekynsapHble ABIEHIA

MonekynsapHble ABNEHMA.
. HATJIABHYIO

. Tennosoe pacwupeHue
BellecTsBa

. (dasoBble nepexobl.
ArperaTtHoe cocTosHWe
BelecTBa

. loBepxHOCTHbIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysunsa

. Ocmoc

. Tennomaccoob6meH

. MonekynsapHbie
HEO/INTOBbIE CMUTA

Copyright © 2007 | KapTa
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Imapocratvika. [mgpo-aepognHammka

I'mppocraruka. I'mppo-aepopuaamMmka

rmapocTaTtvka. MMapo-aepoanHamMKa.
. HATJIABHYIO

. MmppocTtaTtnka

. TeyeHue XKMAKOCTHU M rasa
. flBneHune cBepxTeKy4ecTu
. dddeKT Tomca

. dddeKT MarHyca

. ApoccenupoBaHue
KMAKOCTEM M rasos

. MppaBnnyeckne ypapeol
. KButaHumnsa

Copyright © 2007 | KapTa
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Kone6aHwvs 1 BonHbI

Kone6anusa u BomHbt

KonebaHua 1 Bo/HBbI.
. HATJIABHYIO

. MexaHuyeckue KonebaHus
. AKycTMKa

. YnbTpasByK

. BonHoBoe aBuxkeHune

Copyright © 2007 | KapTa
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3]19KTpOMaI'HVITHbIe ABNEHNA

aﬂeKTPOMarHHTHI)Ie ABICHUA

JNeKTpOMarHMTHble ABJIEHMA.
. HATJIABHYIO

. B3aunmopeicTteue ten
. UHayuupoBaHHble 3apAagbl

. BrarusaHue ANS1eKTpHUKa B
KOHAEeHCaTop

. 3akoH [xoynsa-J/leHuya

. MpoBognMmocTb MeTanos
. CBepnpoBoaMMOCTb

. DNIeKTpOMarHMTHoOE noJse

. lMpoBOAHUK C TOKOM B
MarHMTHOM none

. DNeKTpoABMXKyLlaA cuaa
MHAYKLUUK

. MHAYKUMOHHbIE TOKM

« DNIEeKTPOMAarHUTHbIE BOJIHbI
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,D,VIBHGKTPVILIGCKVIE CBOWICTBa BeLlecTBa

Ananektpuyeckue CBOMCTBA BelecTBa.

JusneKTpuyecKue CBOVICTBA BellecTBa

HA I'’TABHYIO
AN3NeKTpUKHU

AnsnektTpuyeckas
NpoOHULLAEeMOCTb

Mpo6oi AN3NEeKTPUKOB
dneKTpomMexaHU4yeckue
3¢ deKTbl B fUINEKTPUKaX
MN1posneKTpUKH

BauaHue sneKkTpmnyeckoro
noaA U MexaHM4yecKmx
HanpA)KeHUM Ha
CerHeTo3/IeKTPUYECKUI
apdeKT

dneKTpeTbl

ﬂ Rambler's @1

Copyright © 2007 | KapTa
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MarHuTHble CBOWCTBa BelyecTBa

MarHuTHble CBOMCTBA BellecTBa.

MarHuTHbIE CBOJICTBA BENIECTBA

HA T/TABHYHO
MarHeTmuku

MarHuToKanopuieckmm

3 deKkT

MarHMToCTpHKLMA
MarHMTO31eKTpUYECKUH

3 ekt

FMpoMarHUTHbIe ABNEHHUSA
MarH1ToaKyCcTUYeCKUM

apdeKT

deppoMarHUTHbIN pe3oHaHC

AHOManuKu cBOMCTB NpU
¢a3oBbIX Nepexogax

Copyright © 2007 | KapTa
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KoHTaKTHble, TEPMO3NIEKTPNYECKME NN SMUCCNOHHbIE ABNEHNA

KOHTaKTHbIe, TEPMOITIEKTPUIECKIIE VI SMVICCHIOHHBIE ABICHUA

KOHTaKTHble, TEPMOS/IEKTPHYECKME U SMUCCUOHHBIE ABJIEHUA
. HATJIABHYIO

. KoHTtakTHas Pa3HOCTb
notTeHuyuanos

. TepmoaneKTpuyeckue
ABNEeHUA

. 3HeKTpOHHaF| IMUCCHUA

Copyright © 2007 | KapTa
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lanbBaHoO- 1 Te€PMOMarH1THble ABNEHNA

TanbBaHO- 1 TEPMOMATrHUTHBIC ABICHWS

lanbBaHO- M TEPMOMArHUTHbIE ABJEHMA.
HA TJIABHYIO

. FanbBaHOMAarHMTHbIE
ABJIeHNA
. TepMOMarHuTHble ABJ€HMA
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JneKpuyeckre paspaabl B rasax

AmexpuyecKye paspsAAbI B rasax

JNeKpUYecKue paspaapl B rasax.
. HATJIABHYIO

. ®akTopbl, BAMAOWME Ha
rasoBbli paspsag,

. BbICOKOYACTOTHbBIM
TOpOMAANbHBINM pa3pag

. Ponb cpegbl M 3neKTpogoB

. Tnewowui paspag,

. Crparbl

. KopoHHbIM pa3pag

. Jyroso# paspsag,

. WUcKpoBbii paspsag,

. ®dakesnbHbIM pa3pag

. "CTeKaHue" 3apsapos c
ocTpus

Copyright © 2007 | KapTa
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3J1€KTpOKVIHeTVNeCKVIe ABNEHNA

3}'IEKTpOKMHETMLIeCKMe ABNIEHUA.

AddeKTbl, CBA3aHHbIE C OTHOCUTE/IbHBIM ABUMXKEHUEM ABYX a3 rnoj AeMCcTBUEM
3/IEKTPUYECKOro NoJIA, a TaKKe BO3HMKHOBEHWE PasHOCTM NOTEHLMA/IOB MpU
OTHOCMTEJIbHOM CMeLLEHUM ABYX a3, Ha FPaHMLE MEXIY KOTOPbIMM CYLLIECTBYET
[IBOMHOM 3/IEKTPUYECKMI CIOM, Ha3blBAE€TCHA 3/1IEKTPO3HA00CMO
3NIEKTPOKMHETUUYECKMMM ABNEHMUAMM.

BIICKTPOK]/IHCTI/[‘ICCKI/IC ABICHUA

HA TJIABHYIO
dneKkTpoocMoc
O6paTHbIM 3heKT
dnekTpocopes
O6paTHbIM 3heKT

dNeKTpoKanuaNsapHbie
ABNeHUA

Copyright © 2007 | KapTa
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CBeT 1 BeWwecTBo

Cer u BelecTBO

CBeT U BellecTBo.
. HA TJIABHYHO

. Cer

. OTpaxkeHue 1 npesiomsieHne
cBeTa

. I'Iornou.q,eHme U pacceaHune
. MCI’IYCKaHMe U noraoweHue

Copyright © 2007 | KapTa
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(DOTOBJ'IEKTDVILIECKVIE n d)omxmmvmecme ABNEHNA

doTo3N1EKTPUYECKUE M HOTOXUMUYECKUE ABNEHMS.

DotoaneKTpudecKne 1 GOTOXMMITIECKIE ABIEeHN

HA TZTABHYIO

doTo3Nn1EeKTpHUYECKHEe
ABNEHUsA

DoTOXMMHYECKHE ABNEeHUSA
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JlomnHecueHunA

JlloMH1HecueHLMA.

JlloMMHeCLeHUMEN Ha3bIBAeTCS M31yYeHME, U3BbITOYHOE HAJ TEM/I0BbIM U3/TyHeHUEM
Tena, 1 UMetoLLee ANUTENbHOCTb, MPEPbIBAIOLLYI0 NEPUOJ, CBETOBLIX KOJIEGAHMM.
JIloMUHecUeHLMA BO3HMKAET Npu BO30OYyXAeHMM BaBUIOB BellecTBa 3a CHET NpUTOKA
3HEeprum, 1 B OTAIMYMU OT APYrMX BMAOB "XONOAHOr0" CBEYEHUA (Hanpumep, U3nyyeHne
BaBumnoBa--Yep- HMKOBaA), NPOAO/IKAETCA B TEYEHUN HEKOTOPOrO0 BPEMEHM Nocie
npekpaieHua Bo3dyxaeruma (1, 2).

O NpoAo/MIKMUTENBHOCTM NOCNE CBEYEHUSA BbIAENOT diyopecueHumio (MeHee 10 ceK.) U
docbopecLeHUMIo; nociesHee NPoA0KAETCA B 3aMETHbIN MPOMEKYTOK BpeMeHM
nocse cHATMA Bo36YxaeHMA (0T 10 ceK. A0 HECKONbKMX YacoB).

Cnoco6HOCTb IIOMMHECUMPOBaTb 061aaeT 60/1bLas rpynna, ra3oobpasHbliX, KUAKMX U
TBEPAbIX BELWLECTB, KaK OPraHU4eCKMX TaK M HEOPraHU4eCcKuX (JIIOMUMHOMOPOB).
XapaKkTtep npouecca JIOMUHECLEHUMM CYLLECTBEHHBIM 06Pa30OM 3aBUCUT OT arperaTHoro
COCTOSIHMSA BELLECTBa M TUNA BO3BYKAEHMS.

JliommrHobOpbI ABNAIOTCA CBOe0o6pa3HbIMM Npeobpa3oBaTeNAMU SHEPIMU U3 OQHOIO
BMZA B APYroM; Ha BXOAE 3TO MOXKET GbITb SHEPrUA SNEKTPOMArHUTHOrO U3/1yYeHUs,
3Heprus YCKOPEHHIO OTOKA YacTWL, SHEPrUs XMMUYECKMX PeaKLmii MM MeXaHUYecKas
3Heprus, - Nto6oM BUA SHEPTrUM, KPOME TENMJIOBOM, - HA BbIXOJE - CBETOBOE U3/TyYeHME.
OTZenbHble aTOMbl U MOJIEKY /bl IOMUHOGOPA, MOr/I0Was OAUH M3 3TUX BUAOB
SHEepruu, BO30YXAalTCA, T.e. NepxoAa Ha 6osee BbICOKME SHEPreTUYECKHUE YPOBHM MO
CpaBHEHMIO C MABHOBECHBIM COCTOAHUEM, U 3aTEM CaMOMPOM3BOJIbHO COBEpPLUIAIOT
06paTHbIM Nepexos 1syyas M36bITOK S3Hepruun BemMae ceeta. Cnocob Bo36y:KAeHMS
JIEXUT B OCHOBE KNaccUUKaLMM pas3IMuHbIX BUAO0B JOMUHECLIEHLMN.

JIroMMHeCIIeHIIU S

HA T/TABHYIO
JlioMMHecueHUMmA,
BO36yKaaemas
3/1€KTPOMArHMTHbIM
U3NlyYeHUEM

JlloMMHecueHumA,
BO36yKaaemas
KOPNYCKY/ISPHbIM M3/ly4eHUEM

INEeKTpoNtOMUHECLLEHLMA
X1UMHUAIOMUHECLeHLMA
MexaHo1loMMHeCcLLeHUUA
PagnorepmontoMMHecLeHumMA
CTUMYNSaLMA TIOMUHECLLeHLMMN
TyweHuWe NIOMUHECLeHLMH
Monspusaumna NlOMUHECLeHLMH

Copyright © 2007 | KapTta
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AHI/I30TpOI'IVIF| nceet

AHM3OTPONNA M CBET

AHn3OTpONMA U CBET.
. HA TZ1IABHYIO

MpeBpalleHne ecTeCTBEHHOrO CBETA B NMOASAPM30BAHHLINA U M3MEHEHME TUMA - {lBOMHOe ny4yenpenomneHue
nonapusauuu (cm."TlonAapmsauma”) Npu pasanyHbiX ONTUYECKUX ABNEHMAX NOYTH . MexaHoonTu4yeckue ABNEHUA
BCerja CBA3aHbl C ONTUYECKOM aHM30TPONMEN BELLECTBA, T.€. C pas/IMuMemM

. . DNEeKTpoonTUYECKUe
OMTUYECKUX CBOMCTB MO pas3/IMYHbIM HanpaBaeHUsaM. ONTUYeCKas aHM30TPONMS

ABNAETCA CNIEACTBMEM aHU30TPONMK CTPYKTYpPbI M BewectBa. Co3aBaTb MM MEHATb ABNEHUA
AQHU30TPOMMIO CTPYKTYPbl U BELLLECTBA MOXKHO BO3JENCTBMEM CaMbIX Pa3/IMUHbIX - MarnutoonTtuyeckne
dakTopoB (gedopmaumsa, SNEKTPUYECKOE Noae U T.4.). ITUM U 0Bb- ACHAETCA AIBNIeHUA
pa3Hoo6pasue 3hheKToB, TaK MM MHAYE BMAIOWMX HA NOSAPM3aLMI0 CBETOBOIO . DOTOAMXPOM3IM

U3NyYeHUs.
Yy . Monapusaumsa npu

paccenBaHUM
B psage Takmx acpeKTOB Nonspusauma ceeta NPOUCXOAMT 6€3 LONOJHUTENbHOIO

BO3/€EMCTBMA Ha BEWeECTBO. Tak, HanpMmep, eCTECTBEHHbIM CBET, OTPaXKEHHbIN Noj
yrsiomM bptoctepa, NOSHOCTbIO IMHEMHO NpaB MNONAPM30BaHHbIM (CM."OTparkeHue u
npesomaeHue"), a NpaBo- LUMPKY/IAPHO-MNO/ISPUM30BaHHbIM CBET NpU NepreHauKyISPHOM
OTPaXEHUM OT CTEKNAHHOM MIACTMHKM MPEBPALLAETCA B IEBOLMPKYIAPHO--MONAPU-
30BaHHbIN.

Copyright © 2007 | KapTta
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S deKTbl HENMHENHON ONTHKN

I deKTbl HENMHENHOM ONTHKM.

Jlo c1x nop Mbl paccmaTpmBaiu ONTUYECKUE ABNEHMA B NPEANOIOKEHMM, YTO
MHTEHCUBHOCTb (BT. CM2) CBETOBOM BOJIHbI HMKAK He BAMSET Ha HU3MKY sBaeHus. Tak
OHO M 6bINI0 0 TEX NOp, MOKa B ONTUKE ONepUpoBaIv CO CBETOBbIMM BOJIHAMM,
HanpAXEHHOCTb 3/IEKTPUYECKOr 0 NOJIAA KOTOPbIX Obl/1a NPeHEbpeXMUTENbHO Maa Mo
CPaBHEHWIO C BHYTPEHHMM 3/1IEKTPUYECKUM nosieM (10 B AeBATOM cTeneHn B/cMm),
ornpejenayM CUbl CBA3U ONTUYECKOro 3/IEKTPOHA C AApOoM aToMa. OaHako, ¢
nosiBNEHMEM Na3epoB, OMbITa CO CBETOBbIMM MyYKaMM, MHTEHCUBHOCTb KOTOPbIX
gocturaet NNNNN BT.cM2, (31€KTpMYecKoe MnoJie CBETOBOM BOJIHbI COM3MEPHO C
BHYTPUATOMHbIM, NOKa3a/1, YTO CYLLECTBYET CHJ/IbHAaA 3aBUCMMOCTb XapakTepa
ONTUYECKUX 3PDEKTOB NPU AOCTUKEHMM HEKOTOPBIX MOPOrOBbIX 3HAHMM
MHTEHCUBHOCTM.

OnTnyeckme 3pbeKTbl, XapaKTep KOTOPbIX 3aBUCMT OT MHTEHCUBHOCTM U3/TyYEHUA
Ha3bIBalOT HEIMHEMHBIMK. Jlasiee Mbl MPUBELEM HEKOTOpPbIE U3 HUX.

AddexTI HENMMHEITHOI ONTHKY

HA TZTABHYIO

BbIHy*KAEeHHOe paccesaHUue
cBeTa

FeHepauuA onTHYECKUX
rapmoHMK
MapameTtpuyeckas
reHepauus ceeta
ddPeKT HacbIweHUA

MHorocgoToHHoe
norsoweHue

dddeKr

caMo(OKyCHpOBaHHUSA
CBeTornMapaBaMYecKHi yaap
FMcTepU3UCHDbIE CKaYKM
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AlBneHna mnkpomupa

SBnenna MUKpomupa

fiBNeHUA MUKpPOMMPpa.
. HATJZIABHYIO

. PaguoakTMBHOCTB

. PeHTreHoBCKoe M -u3slydeHue

. Bsaumopeincteue
PEHTreHOBCKOro U -M3/1y4YeHUi
C BelecTBOM

. B3aumopencTBUE 3N1EKTPOHOB
C BelecTBoOM

. B3aumopeicTBmMe HEMTPOHOB C
BeLeCcTBOM

. B3aumopgericTBMe HYacTuLy C
BeLiecTBOM

. PapguoTtepMontoMMHecueHumA

. 3ddeKkT Mecbayspa

+ DJIeKTPOHHbIM NapamarHMTHbIN
pe30HaHc

. faepHbiM MarHMTHbLIM pe30oHaHC

. 3ddekT CBepxaysepa-
A6parama

Copyright © 2007 | KapTta
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Pa3Hoe

Pa3Hoe.

B 3TOM pasgesie AaloTcs KpaTKMe CoobLIeHMA 0 HEKOTopbIX 3ddeKTax, No Kakon-1méo
NpUYMHE HEBOLIEALIME B Npeablaylume rnaebl "YKasatena". B HeKoTopbix c/lyyasx 3To
006bACHAETCA HECOBEPLUEHCTBOM MPUHLMMA, NMOJIOXKEHHOrO HAMU B OCHOBY
cMcTemMaTusaunm usmyeckux aheKToB, B APYrux - 3 eKTbl NPUBIEKAN HaLle
BHMMaHWeE yxKe Moc/ie HanMcaHWA OCHOBHbIX pa3fesioB, HeKoTopble 3 deKTbl BO6- e
TPYAHO 6bI/10 Ha3BaTb (PM3UYECKMMM, KaK Hanpumep, 3dhdeKT Mebuyca. Tem He
MeHee, MHOTMe M3 HMX, MO HalleMy MHEHMIO, MOFYT C YCNEXOM MCMO/Ib30BaThCs B
M306peTaTeNIbCKOM NpaKTHKe.

HA TJIABHYIO

Tepmodopes

doTtocdopes
Ctpo6ocKonuyeckui acpdekT
MyaposBbii a¢pdekT
BbicokogucnepcHble

CTPYKTYpbl
AneKCcTpopeonorMyeckmn

3 deKkT

PecanekTpuueckuit achcekT
Xuakne kpuctansl
CMmaumBaHue

JleHTa Mebuyca

0O6paboTKa MarHUTHbIMMK U
DJIEKTPUYECKMMM NONAMMU

Copyright © 2007 | KapTa
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KAPTA CAUTA

MexaHn4yeckue 3¢deKTbl

Cunbl MHEpLUUHK

MHepuMoHHOe HanpsaxKeHne
LleHTpo6erKHble cubl

MoOMEeHT nHepumumn

Mpockonuuekunit ahdeKkT
IpaBuTaumsa

TpeHue

fAiBneHne aHOMaIbHO HU3KOIro TPeHUs
I deKT 6e3bICHOCHOCTH

dddeKT [xoHcoHa-PabeKa
JAedopmaumsa

O6wasn xapakTep1McTHKa

CBf3b 3/IEKTPONPOBOAHOCTH C AecdopmaLmen
AneKTponaacTuieckuit apdeKkT
doTtonnactnyeckni acpgeKT

dddeKT baywmHrepa

A ekt MoMHTMHra

MNepepaya sHeprum npu yaapax. d¢dekt K0.AnekcaHgposa
dddeKT pagrMaumMoHHOro pacnyxaHms
CnnaBbl € NaMATbIO

MonekynsapHblie AB/leHUA

Tennosoe pacwMpeHUe BelecTsa
Cuna TensBoro pacwmMpeHus
MonyyeHue BbICOKOro AaBieHUA
PasHocTb 3hpekTa

TOYHOCTb TENJI0BOro pacluMpeHHUs

®dasoBble nepexogbl. ArperaTHoe COCTOSIHME BelecTBa

HA TZTABHYIO




KAPTA CAUTA

dddeKT cBepxniacTMHHOCTH

M3MeHeHue NAOTHOCTM U MOAY/IAl YNPYTrOCTU Npu (hasoBbIiX Nepexoaax
MoBepxHocTHble ABNeHMA. KanunnapHocTb
lNoBepxHOCTHaA 3Heprua

CmaumnBaHHue

ABTO(POGHOCTH

KanunnapHoe paBneHue, ucnapeHune M KOHAeHcaums
dddeKT KannanapHoro nogbema

YbTpa3BYKOBOM KanuANAPHbIM 3 deKT
TepMoKanuanapHbii 3¢ deKT
JN1eKTpoKanuANApHbIM 3 deKT

KanunnspHbIi nonynpoBOAHMK

Cop6uus

KanunnapHaa KoHgeHcaums

doTtoaacopbumoHHbIN 3hdeKT

BnunsAHMe 31eKTpMYECKOoro nosis Ha aacop6umio
Apcop6ostoMuHecLeHLMsA
PagMKanbHO-peKoM6MHaLMOHHasA IOMMHECLEHLMSA
Apcop6bumoHHas amuccun

BnusaHue afcop6UMM Ha 3/1€KTPONPOBOAHOCTL NOJIyNPOBOAHMKOB
Ancddysusa

dddeKT nogopa

Ocmoc

DNeKTpoocMocC

0O6paTHbIM 0CMOC

Tennomaccoo6meH

TennoBble Tpy6bI

MoneKynapHble He0/IMTOBbIE CMTA

LiBeToBble 3¢peEKTbI B HEONIMTAX

MapocTtatuKka. MMppo-aepoarHaMmKa
'mppocTaTtuka

3akoH ApxuMepa




KAPTA CAVITA
3akoH lMackana
Te4yeHue }KMJKOCTU U rasa
JlaMMHapHOCTb U TYpPOY/IEHTHOCTb
3aKoH bepKkynaun
BaskocTb
BAsKoaneKkTpuueckmm acgeKT
flBneHne cBepxTeKy4YecTu
CBepXxTen/ionpoBoAHOCTb
TepMoMexaHU4ecKui s eKT
MexaHoKanopuueckui acdeKT
MepeHoc no nneHke
dddeKT Tomca
CKa4oK ynioTHEeHUA
dddeKkT KoaHaa
3dbdeKT BOPOHKH
3ddekT MarHyca
JpoccenvpoBaHue XKUAKOCTEN U ra3oB
dddeKT Axoyna-TomcoHa
'vapaBanyeckue yaapbl
JNeKTporMapaB/M4YecKUi yaap
CBeTOrnMapaBIMYECKMI yaap
KeutaHuma
F'mapoanHamMmuyeckas KBUTaHLUMA
AKycTHMYecKaa KBUTaHUMSA
CoHoJlloMMHecLeHLMA
Kone6aHua 1 BoNHbI
MexaHunyecKkue konebaHun
CB060aHble Kole6aHMA
BbIHY»X€HHble Koneb6aHuA
flBneHune pe3oHaHca
ABTOKONI€6aHMNA
AKycTHKa

flBneHne peeepbepaymm




KAPTA CAUTA

YnbTpassyk
Mnactuyeckana aecdopmauyma 1 ynpovyHeHue

BanAHMe y/ibTpasByKa Ha (PU3MKO-XMMMYECKME CBOMCTBA METAIJIMHECKMX
pacrnnaBoB:

Ha BA3BKOCTb
Ha NOBEPXHOCTHOE HaTSAXKeHue

Ha Ten1006MeH

Ha gnddysuio

Ha pacTBOPMMOCTb METaJIJIOB M CMNJIaBOB
Ha MoaudHUMpoOBaHMe CNIaBOB

Ha gerasaumio pacn/iaBoB
YbTpa3BYKOBOM KanuANAPHbIM 3 deKT
HeKoTopble BO3MOXKHOCTH MCNOJIb30BAHUA Y/IbTPa3ByKa
AKycTOMarHeTosneKTpmuueckmm aceeKT
BonHoBoe aBuxkeHue

CTtoA4YMe BOJIHDI

dddekT Jonnnepa-Ouso

Monapusauymsa

Andpakuyma

UHTepdepeHuusn

Fonorpacus

Ancnepcusa BosH

JNeKTpOMarH1THbIE SIBJIEHUA
B3sanmopeicTeue Ten

3akoH KynoHa

MHAyuupoBaHHbIe 3apAsbl

BTArMBaHuMe AN3NIEKTPUKA B KOHAEHCAToOp
3akoH [xoyna-JleHua

lNpoBOAMMOCTb METa/I/I0B

BnnaHue dasoBbix nepexonos

BnusAHME BbICOKMX AaBJIeHUM

BauaHue coctaBa

CBepnpoBoAMMOCTb




KAPTA CAUTA

KpuTHnyeckme 3Ha4yeHMA napameTpoB
JNeKTpoOMarHMTHoe none

MarHuTHaa MHayKuma. Cuna JlopeHua
JBu>KeHne 3apAA0B B MarHUTHOM nosie
MpoBOAHMK C TOKOM B MarHUTHOM noJie
B3anmogeicTB1e NPOBOAHUKOB C TOKOM
JNeKTpoABMKYLLAA CUIa UHAYKLMMU
B3anmHaa MHAYKLMA

CaMoMHAYKUMA

MHAYKUMOHHBIE TOKM

Toku dyko

MexaHu4yeckoe feincTBue TokoB DyKo
MarHuTHOe noJie BUXpeBbIX TOKOB. dddeKT MelcHepa
MoaBecka B MarHUTHOM noJie
MoeepxHOCTHbIN 3 deKT
ONeKTPOMarH1THbIE BOJIHbI

U3nyyeHne aBuKyLleroca 3apaja
dddeKT BaBnnoBa-YepeHkoBa
beTtaTpoHHOe u3nyyeHue
JnaneKTpuyeckme CBOMCTBA BelLecTBa
AN3NeKTpUKM

M30nATOpbI U NONYNPOBOAHUKM
ConpoTuBieHNE I/IEKTPUUYECKOMY TOKY
TennoBble notepu

AnsneKTpuyeckasa NpoHULLAEMOCTb
YacTtoTHaa 3aBMCMMOCTb

Mpo6oi AN3/1eKTpUKOB
dneKkTpomexaHn4veckue 3pdeKTbl B AUINEKTPUKaX
dNeKTpocTpakuma
Mbe3oaneKkTpmuueckui acdexT
O6paTHbIM Nbe3o3gdeKT

MNupo3aneKkTpuKku




KAPTA CAVITA
JneKTpoKanopuyeckum apdexr
CerHeTo3N1eKTpUKH
CerHeToanekTpuyeckaa temnepatypa Kiopu
AHTUCErHETOINNIEKTPUKMH
CerHetoeppoMarHeTMKH
MarHuToaneKTpuyeckui agpdexr

BAMAHWE 31IEKTPUYECKOr0 MO U MEXaHUMUYECKMX HanpsXKeHUM Ha
CerHeTo3IeKTpUYecKUi 3 ekt

Casur temnepatypbl Kiopu
AHOManuu cBoMcTB npu ¢a3oBbIX Nepexoaax
MupoadeKT B cerHeToaieKTpuKax
dneKTpeTbl

MarHuTHble CBOMCTBA BelecTBa
MarHeTuku

AnamarHeTmuku

NapamarHeTnku

®depcoMarHeTmsm

Touka Kiopu

AHTUdEepoMarHeTUKH

Touka Heensa

TemnepaTtypHbIi MarHUTHbIN FrMCTepesunc
deppomarHeTmsm
CynepMapaMarHeTmMsm
lNbe3omarHeTukn
MarH1TO3NEeKTPUKH
MarHutoKanopuueckmm acpgeKT
MarHuToCTpUKLMA

TepmocTpuKLMA
MarHutosneKkTpuyeckui agdeKr
FMpoMarH1THble ABAEHMA
MarHuToakycTuueckmm acgeKT
deppoMarH1THbIM pe30HaHC

AHOManuKu cBoMCTB NpM (hasoBbIX Nepexomax




KAPTA CAUTA

dddeKkTbl MNMNokMHca u bapKrayseHa
KoHTaKTHble, TEpPMO3JIEKTPMYECKME U IMUCCUOHHBIE ABJIEHUA
KoHTaKTHas pasHOCTb NOTEHLUWaNoB
Tpn603/1eKTpUYECTBO

BeHTM/IbHBIN 3¢hdeKT
TepMo3nieKTpuyeckue ABAeHUA
dddeKT 3eebeka

dddeKT MNenbtbe

flBneHne ToMcoHa

JNEeKTPOHHAaA 3MMCCHA
ABTO3/1€KTPOHHAA 3MMCCHA

dddeKT MonbTepe

TyHenbHbIM 3 eKT

FanbBaHO- U TEpPMOMArHMTHbIE ABJEHMA
FasbBaHOMarHMTHble ABJIEHUS
FasibBaHOMAarHMTHbIE ABJIEHUS

dddeKT Xona

dddeKT ITMnHrcrayseHa
MarHuToonpoTuBiieHHe

dddeKT TomcoHa

TepMOMarHuTHble fiBJeHUA

dddeKT HepHeTa

dddeKT Purn-Jleatoka

MNpoponbHble 3ddeKTbl

3NEeKTPOHHbBIN (hOTOTEPMOMArHMTHDBIN 3heKT
JneKpuyeckume paspsagbl B razax
®daKTopbl, BAMAOLWME HA Fa30BbIi paspajg
MoTeHuMan MoHM3aLUM

doToMOHM3aLMA aTOMOB
MoBepxHocTHaA MOHM3aLMA
MprmeHeHWe noHu3aumK

BbICOKOYACTOTHbIM TOpPOMAA/IbHbIM pa3paj




KAPTA CAVITA
Ponb cpeapbl M 3nekTposoB
Tneowmn paspag
Crpatbl
KopoHHbIM pa3pag,
Jyroeou paspag
UcKpoBbIM pa3pag
®daKenbHbIM pa3pag
"CTeKaHue" 3apajoB C oCTpUA
JNEeKTPOKMHETUYECKUE AAB/IEHUA
DNeKTpoocMocC
O6paTHbIM 3heKT
dnekTpodopes
O6paTHbIM 3heKT
JNeKTpoKanuaNsApHbIe ABJIEHUSA
CeT 1 BewecTso
Ceer
CBeToBOE faB/ieHMe
OTpaxkeHue 1 npesioMieHHe cBeTa
lNonHoe BHyTpeHHee oTpa*keHue
MornouweHune u pacceanme
KoM6KHHaLpMoHHOe paccenMBaHMe cBeTa
McnyckaHue u noraoweHme
OnNTUKO-aKyCTUYEeCKUM 3D deKT
CneKTpasibHbIM aHa/n3
CneKTpbl UCMyCcKaHUA
ByHyKaeHHoOe nsBneyeHue
MHBepcHA HaceNeHHOCTH
Jlazepbl 1 UX NPUMEHEHHE
doTosneKTpryeckme U HoTOXMMUYECKHE ABJIEHUSA
doTod1eKTpryeckme ABneHuA
doToapdeKkT
dddeKT Jembepa

doTonbeszoanekTpuyeckni ekt




KAPTA CAUTA

doTomarHMTHbIN 3hdekT
DoTOXMMHUYECKHE ABNEHUA
®oToXpoMHbIN 3hdeKT
doTtodepposnekTpuueckui apdekT
JlloMHUHecueHumua

JlloMMHecUeHUMA, BO3OYKAaeMan 3/IeKTPOMarHUTHbIM U3JTyYEeHUEM
doTontoMMHecLeHLMA
AHTUCTOKOCOBCKME
PeHTreHoNIOMMHECLEHLMA
JlloMMHecLeHLMA, BO3OYKAaeMaA KOPMYCKYAAPHbIM U3ly4YeHUEM
KaTtopgoniomMuHecueHums
MoHontoMMHecLeHuUus
PapvontoMmHecueHumus
DNEeKTPOoSIIOMMHECL,EHLMA
UHKeKLpOHHasA JIIOMUHECLLeHLMA
UHKEeKLMOHHaA 3N1eKTPOoJIIOMMHECLEHLMA
XUMHUAOMUHECL,EHUUA
PapgukanontoMmMHecueHLMA
KaHaontoMmHecueHuMA
MexaHoNtoMHUHecL,eHUUA
PapgnotepmonioMmMHecLeHLMA
CTUMYNALMA JIIOMUHECLLEHLIMU
TyweHue NoMUHeCLeHLMH
Monspusaumna JlOMUHECLeHL MK
AHM30TpONMUA U CcBET

JBoiHoe nyyenpesiomneHue
MexaHoonTu4ecKkne ABJEHUSA
doToynpyroctb

dddeKT MaKkcBenna
DNEeKTpPoonTUYECKUE ABNIEHUA
dddeKT Keppa

dd ekt MNoKKenbca




KAPTA CAVITA
MarHuToonTMYeCKMe ABNEHMUA
dddekT Papagesn
O6paTHbIM 3heKT
MarHutoonTuueckmi achdeKT 3eppa
IddeKkT KoTToHa-MyTTOHa
MpamMoit u o6palyeHHbIM 3 deKT 3eemaHa
doToaAUXPOU3IM
Anxpounsm
EcTecTBEHHasA onTMYecKas akTMBHOCTb
Monsapusaumna npm paccemBaHUM
3¢ deKTbl HeIMHEMHOM ONTUKM
BbIHyXeHHoe paccesiHMe cBeTa
FeHepauuA ONTUYECKUX FaPMOHMK
MapameTpuyeckas reHepauusa ceeta
3ddeKT HacbiWweHUs
MHorodoToHHOe norJoleHne
MHOrooToHHbIN hoTo3hdeKT
AddeKT caModoKycrMpoBaHUA
CeeTornapaB/iMy4eckui yaap
FMcTepusmUCHbIE CKauKkKu
flBneHna MMKpoMupa
PaanoakTUBHOCTb
PeHTreHoBcKoe 1 -u3ny4yeHne
ajresosIloMMHUCLLEHLMA
Actepusm
B3anmogencTBUe PEHTreHOBCKOrO U -U3JlyYeHMM C BeLeCTBOM
doToadpdeKkT
PaccesHWe peHTreHOBCKOro M raMmma UsyyeHus
KorepeHTHOe paccesaHue
O6pasoBaHMe nap
B3anmogeicTBUE 3/IEKTPOHOB C BELLECTBOM
Ynpyroe paccesHue

Heynpyroe paccesaHue




KAPTA CAUTA

Topmo3Hoe usyyeHune

CoBMecTHoe 06/1y4eHHne 31eKTpo3aMM M CBETOM
B3sanMopeicTBME HEMTPOHOB C BelecTBOM
HelTpoHHOe pacnyxaHue
B3anmogeicTBUe YacTmL, C BeleCTBOM

3 deKT yBeMyeHUA KOpp3MMHOM CTOMKOCTM MeTaJlJIoB
PaguoTtepmontioMmHecueHumn

dddeKT Mecbayapa

J/IeKTPOHHbBIM NapaMarHMTHbIM pe30HaHC
ApepHbIM MarHUTHbIM pe3oHaHC

dddeKkT CBepxaysepa-Abparama

PasHoe

TepmModopes

doTtodopes

MepneHauKynsapHoii oTtodopes
Ctpo6ocKonuyeckun apdekT

Myaposbii apdekT

KoHTposnb pasmepos

BbisBneHue aedeKkTos

KoHycHble wKanbl

M3mepeHne napaMeTpoB ONTHMYECKUX Cpej,
KoHTposb onTuKM

BbicoKogucnepcHble CTPYKTYpbI
KoHconmnaupoBaHHbie Tena
3neKcTpopeosiorMyeckuin achekT
Pecanektpuueckuit ahdeKkT

HKupkue kpucrtanbl

dneKkTpoonTuyeckue 3ddeKTbl
JunHammnyeckoe paccesaHue

YnpaeneHue OKpackoi KpUCTasisioB
Busyanmsaumsa UK-usobpeteHums

XrMMyecKasa 4yBCTBMTEJIbHOCTb




KAPTA CAITA
CmaumnBaHHue
O dheKT paTeKaHMA }KULKOCTH NOJ OKUCHBIMU NJIEHKAMM METaJIJIoB
S deKT KanunnapHoro Knes

Tennorta cMauMBaHuA

MarHuToTennoBo 3chheKT cMaYnBaHUS

JleHTa Mebuyca

06paboTKa MarHUTHBLIMMU M 3NIEKTPUHECKUMM MOAMM
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Cuvnbl Hepumn

\Cuis1 mHepIyn

Cnnbl MHepUmK.
. HA TZIABHYIO

ChAbl MHEPLMKM BO3HMKAIOT MPK ABUKEHWM TEN C YCKOPEHMEM, T.€e. B C/lyYasX, Korja « MexaHuueckue sdppeKTb
OHM U3MEHAIOT CBOE KOJIMYECTBO JBMMKEHMA. . UHepumoHHoe HanpsaxxeHue
. LleHTpo6exHble cunbl

. MoMeHT uHepuun

. Tupockonnuekun achdext

« Cunbl Hepummn

. paBuTayms

. TpeHue
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lpaBuTauma

\I'paButanus

[paBuTauma.
. HA TZIABHYIO

Kpome Toro, Macca fB/SieTCA MEPOM MHEPTHOCTU Tena, Ntobas macca sABAseTcA + MexaHuueckue sdpdekTbI
UCTOYHMKOM rpaBMTALMOHHOIO Noss. Yepes rpaBUTaLMOHHbIE MOS OCYLLECTBAAETCS . CuAbl MHepuuH
B3aMMOZAENCTBME MacC. paBMTaLMOHHbIE CWlbl Camble ciabble U3 BCeX Cui,

M3BECTHbIX HayKe; TEM HE MeHee, NpW HaIMuuK GOJIbLLMX MACcC (Hanpumep, 3emns)

3TM CUJIbl BO MHOTOM MpeonpeaensioT noBeaeHne hrU3MYeCKMX CUCTEM.
Ko/sMyecTBEHHO rpaBUTaLMOHHbIE B3aMMOAEMCTBMA OMMUCHIBAIOTCA 3aKOHOM

BCEMMPHOro TAroteHus. Cuia TAroTeHMs NponopLMoHaibHa Macce. Takas
MPONOPLMOHANBHOCTL MPUBOAMT K TOMY, YTO YCKOpPEHMeE, Npuo6peTaemoe B JaHHOM
TOYKE FPaBUTALMOHHOIO NOJIA Pa3/IMYHbIMM TEIAMM, A/l BCEX TEJ OAMHAKOBO
(KOHEYHO, ec/IM Ha 3Tu TeNla He AeMCTBYIOT HMKaKME Apyrue CUJibl - CONPOTMB/EHUE
BO3Jyxa M T.4.). Ecnm paccMmaTpmBaTth ABMMKEHME TEN NOJ JENCTBUEM CUJIbl TAKECTH
3eM/IM, TO 3TO ABMKEHUE ByAEeT PaBHOYCKOPEHHBIM - YCKOpeHWE GYAET NOCTOAHHO Mo
BEJIMYMHE M MO HaNpPaB/IEHMIO. Bce OTKIOHEHMS OT MOCTOAHCTBA YCKOPEHUA MMEIOT Te
WK MHbIE KOHKPETHbIE NPUUMHBI - BpalleHue 3em- I, ee HechepuyHOCTb,
HECMMMETPMYHOE pacnpegesieHne Macc BHYTPU 3eMIU, COMPOTMBJIEHME BO3AyXa MU
MHOM Cpefpl, Ha/IMuMe INEKTPUUECKUX MM MAarHUTHBIX NosieM u T.4. MocToAHCTBO
YCKOPEHMSA - 3TO BO3MOXKHOCTb M3MEPATb MACChl MOCPELCTBOM M3MEPEHUSA BECa, 3TO
Yachbl, JAaTYMKM BPEMEHM, - 3TO BeCnIaTHbIe CUIbl FPaBUTaLMM - TOYHO KaIMGPOBAHHbIE.

. [paBuTauma
. TpeHue

MateHT CLUA 3 552 283: YCTPOMCTBO OTMEYatoLLee MoJioXKeHne NA0CKOCTU 3eMan Npu
MOMOLLM YCTPOMCTBA, OTMEYAIOLLEr0 NMOOKEHUE MI0CKOCTM 3eMu, obpasyeTcs
U306pakeHne Ha SKCMoHMpyemoi (oTorpaduyeckol NaeHKe, Nossoasiolee
ornpejesnTb Ha NPOABIEHHOM HeraTMBe UKW Ha MO3UTUBHOM OTMEYaTKE MOJIOKEHUe
NJIOCKOCTU 3€MJ/IM HE3ABUCMMO OT MOJIONKEHNA KaMepbl BO BPEMA KMHOCHEMKM.
YCTPOMCTBO COAEPKMT NPO3paYHOE TENO C FPY3MKOM, CMELLAILWUMCSA Noj AeHCTBUEM
CUJTbl TSXKECTU B CaMbld HAXKHMI Yro 3Toro Tesa. Mpo3payHoe Teo MOXKeT
pacrnonaratbca BHYTPU KOpMyca Kamepbl UM BHYTPM KacCeTbl A1 POSIMKOBOM MEHKM,
NpUYeM eIMHCTBEHHbIM TPEGOBaAHMEM K NMPO3payYHOMY Tesly ABNSETCA TO, YTOObI OHO
HaxoAM/I0Cb Ha MYTU CBETOBbIX JIyYen, MAyLmMX oT (oTorpadmpyemMoro o6beKTa Ha
NJIEeHKY, YCTAHOBJ/IEHHYIO B Kamepe. Ha Kpato Kagpa NposB/JI€HHOro HeratMea Uau
NO3UTMBHOM NJIEHKM 06pa3yeTCcs METKA BBUJE CTPEJ/IKM, HANpaB/IEHHOM B CTOPOHY
NIOCKOCTM 3eM/IM. MeTKa BBMAE CTPEJIKM MOXKET MCMOJIb30BaTbCA A NPaBUJIbHOM
OpUEHTaLMW NIEHKU AU AMano3nT1Ba.

A.c. 189 597: YCTpoMCTBO ANA YCTAaHOB/IEHUA 3aAaHHbIX MPOMEKYTKOB BpEMEHH,
OT/IMYAIOLLEECA TEM, YTO C LIEJIbIO MOBbILLEHUA TOYHOCTM U3MEPEHUA MPU 3amnMcK
CEMCMOrpaMM, OHO BbIMOJIHEHO BBUAE CTEPIKHSA, C PACMO/IOKEHHbIM HA HEM TPY30M,
3aMblKatoLLMM BO BpeEMSA CBOGOAHOIO NajeHMs KOHTaKTbl, COEAMHEHHbIE C
3/1eKTPOAETOHATOPaMM.
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lpaBuTauma

dneKTpoTexHU4YecKoe o6opyLoBaHUe ANA razocHab>keHuA. EBponelickuit cepeuc; PedepaTtbl no
MTepaTtype; XopoLlas Bellb rMAPOCTEKIOM30 .
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TpeHve

TpeHnue.
. HATJIABHYIO
TpeHue npeacTaBaseT co6ol CuUy, BO3HMKAIOLYIO NMPU OTHOCHUTEIbHOM NepemeLleHun + MexaHuueckue sdpdekTbI
[BYX COMPUKACAOLMXCA TeN B MOCKOCTM MX KacaHusa. BBMay 3aBUCMMOCTM CUAT TpeHUs . flBneHue aHOMasbHO
OT MHOTMX, NMOPOM O4YeHb TPYAHO YYMTbIBAEMbIX (DAKTOPOB, NPEANoYMTAIOT HW3KOro TPeHMs

No/1b30BaTbCs (HEHOMEHO/IOFMYECKOM TEOPUEN TPEHUSA, ONMCHIBatOLLEN B OCHOBHOM
daKTbl, a He UX 0O6bACHEHUSA. Pa3nnyaloT TpeHUs KaueHUs U TPEHMA CKOJIbXKEHUSA.
deHoMeHoNOrMYeCcKasa Teopusa TpeHNA 6asnpyeTcsa, B OCHOBHOM Ha NpeACTaB/EHMU O - 3dekT [IkoHcoHa-Pabeka
TOM, YTO KacaHWe TBepblX Te/l MMEET MeCTO JIULLb B OTAE/bHbIX MATHAX, HA KOTOPbIX . Cunbl MHEpUMH

LENCTBYIOT CuAbl AMDDY3MU, XMMUYECKOM CBA3M, aAresun U T.1.; NpM CKOJbKEHMU
KaXjoe NATHO KacaHuA (Tak Ha3biBaeMas OPUKLMOHHAA CBA3b) CyllecTByeT
orpaHuyeHHoe Bpems. CyMMa BCeX CM, AEMCTBYIOWMX HA MATHA KacaHus, ycpeaHeHas
Mo BPEMEHM M MO NOBEPXHOCTU HOCUT Ha3BaHWE CUbl TpeHUA. [poA0IKMTENBbHOCTD
CyLLeCcTBOBaHMA (PPUKLMOHHOM CBA3M ONpesenifeT TakMe BaxHble Be/IMYMHDI, KaK
M3HOCOCTOMKOCTb, TEMMNepaTypy NOrpaHUMYHOro C/10s1, paboTy No NPEeOAOIEHUIO CHU
TPEHUA. XapaKTepHO, YTO NpU TPEHMM HabIIDAATCA 3HAUMTE/IbHbIE AedopMaLmm
NorpaHUYHOro €105, CONPOBOXKAAOLLMECA CTPYKTYPHBIMU NPEBPALLEHUAMM,
usbmpatesibHoM A dy3men: yyeT Bcex 3TUX NPOLECCOB 3aTPYAHEH U3-3a CUJIbHOM
3aBMCMMOCTM OT TemrepaTypbl. TemnepaTtypa Ha NATHaX KacaHWs BO3pacTaeT OYeHb
6bICTPO M MOXET JOCTUraTbh HECKOJIbKO COT rpaycoB. OBbI4HO TpEHME KayeHus, Npu
KOTOPOM OCHOBHas paboTa 3aTpauyu- BaeTca Ha nepegecdopMMpoBaHMe mMaTepuana npu
(opmmpoBaHUM BasiMKa Nepej KaTAWMMCA TEIOM, MHOFO MEHbLUE TPEHUA
CKONb}eHMA. Ho KaK TOJIbKO CKOPOCTb KauyeHMA AOCTUraeT CKOPOCTU pacnpoCcTpaHeHus
Aedopmaumi, TpeHUE KaueHMs pe3Ko BO3pacTaeT; NO3TOMY NpU 60JIbLIMX CKOPOCTAX
KayeHWsA Nyylle MCMoJib30BaTb TPEHME CKOJIbXKEHUA. TpeHUe NoKoA 6oJiblue TPEHUSA
ABUMXKEHUSA, U 3TOT (DAKT CHUKAET YYBCTBUTEJ/IbHOCTb TOUYHbIX MPUBOPOB. 3aMEHUTD
TPEeHWEe NOKOSl TPEHUEM ABUNKEHMSA - 3TO 3HAUYUTb YMEHBLUUTb CUITY TPEHUA U KaK-TO
CTa- 6Mnn3MpoBaTthb ee. 3a7a4y MOXHO peLnTb, 3aCTaBMB TPYLUMECHA SIEMEHTbI
coBeplaTb KosebaHusa.

. IpPeKT 6€e3bICHOCHOCTH

. paBuTayms
. TpeHue

B nateHTe CLUA 3 239 283: 3aga4a peliaeTca BbINOJHEHUEM BTY/IKM MOAWMINHUKA U3
Nbe303/IEKTPUYECKOrO MaTepUaa 1 NOKPbITUEM ee 3/1eKTPonpoBosLLei (oabroi.
Mponyckas nepemMeHHbI TOK, Noj AEMCTBUEM KOTOPOro Nbe303/IEKTPUK BUBPUPYET,
JIMKBUIMPYIOT TPEHME MOKOA.
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O6Lan XxapaKkTepucTrKa

\OGmas xapakrepucrinka

06Lasn xapaKTepUCTHKa.
. HA TJIABHYHO

B camom obluem cnyyae nog gedopmaumert NOHMMAETCS TAaKOE M3MEHEHME MOJIOKEHME - Aedopmauus
TOYEK TeNa, NpU KOTPOM MEHSETCS B3aMMHbIE PAcCTOAHMA MEXKAY HUMM. TprUnMHamu . CBA3b 3/IeKTPONPOBOAHOCTH
JAedopMalmi, CONpPOBOXKAALMXCA M3MEHEHMAMM (DOPMbl U Pa3MEPOB CMJIOLLIHOMO ¢ aecopmanmeit

Tena, MOryT C/IyXMTb Me€XaHNYECKHNE CHUNbl, INNIEKTPUYECKME, MarHUTHbIE,

« DNeKTponiacTMYecKum
rpaBMTALMOHHbIE MOASA, USMEHEHMS TemnepaTypbl, (pa3oBblie Nepexoabl U T.4.

apdeKkT

B Teopun gecopmaumm TBEpPAbIX TEJ PACCMATPUBAIOTCA MHOTME TUMbI AehopMaLIMii- - (otonnacTuyeckum sddekt

cABura, KpyyeHusa v T1.4. GopmasibHOe onMcaHUe UX MOXHO OTbICKaTb B JII060M Kypce - JddekT baywmHrepa

conpomara. . dddekT NMoMHTHHra

. O6Lan xapakTepucTUKa

. Nepepayva sHeprum npu
yaapax. 3doekT 0.

Ecnm gecdopmaums ncyesaeT Nnocae CHATUA Harpy3KM, TO OHa Ha3bIBAETCS YNPYron, B
NPOTUBHOM C/ly4ae UMEET MECTO NiacTUYeckas aecdopmaums. Jnsa ynpyrux
Aedopmaumit cnpaBeMB 3aKoH [yKa, corsiacHo KoTopoMy Aedopmauus

AnekcaHppoBa
NpPOMNopLUMOHa/IbHA MEXaHUYECKOMY HanpsxeHuto.Ecim paccmaTpmBaTh gedopmManmm
Ha aToOMapHOM YpoBHe TO ynpyras aedopmauma xapakTepmsyeTca, npexae Bcero « 3ddeKT pagraumoHHoro
NPaKTMYECKM OAMHAKOBbIM U3MEHEHWEM PACTOSHUA MEXAY BCEMM aTOMaMM KpuUcTana pacnyxaHus

AMCIIOKaLM; MNP NAaCTUHECKUX AedOopMaumMaxX BOZHUKAIOT AUCI0KALMM--/IU- HEMHbIE
AedEKTbl KpUCTAIMYECKON PELLOTKM.

. CnnaBbl € NaMATbIO

BennumHa gedopmaumm n06oro Buaa onpeaensetcsa CBoMCTBamMu AeopMUpPYEMOro
Tena v Be/IMUYMHOM BHELLHEro BO3AeMCTBUA; C/Ie10BaTe/IbHO, MMEA JaHHbIe O
AedopmMaLmu, MOXKHO CyAUTb IMGO O CBOMCTBAxX Tena, 6o 0 BO3AEMCTBMAX; B
HEKOTOPbIX C/TyYasAXM O TOM M O APYrOM, a B HEKOTOPbIX- O CTENEHWU M3MEHEHMS
CBOMCTB AechOpMMPYEMOTO Tesla NMpu TOM MM MHOM BHELLIHEM BO3JENCTBUM.

A.c. 232571: Cnoco6 M3mMepeHUs CMOPHbIX PeaKLMi MallMH M CTaHKOB B
3KCMJIyaTaUMOHHbIX YC/0BUAX, OTIMHAIOLMICA TEM, YTO, C LIE/Ib0 OnpeaeeHus
peaKLUmi B CNOpax C Pe3vHOBbLIM YMPYrMM S/IEMEHTOM, USMEPAIOT BEJIMUMHY
Aedopmaupmu cBo60LHOM NMOBEPXHOCTU PE3MHOBOIO YNPYroro 3/eMeHTa, No KOTOpoM
CYAAT 0 BE/IMYMHE OMOPHOM peakumM.
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MNepepaya sHeprum npu yaapax. dedekt t0.AnekcaHaposa

\Ilepenaua sneprum npu yaapax. dddexr I0.Anekcangposa

Mepeaaya 3Heprum npu yaapax. IpdekT 0.AnekcaHaposa.

. HATJIABHYIO

KoadduuneHT nepegayun sHeprmm oT yaapAowWwero Tesa K yaapaoLlwemy 3aBUCcmT oT . [fedopmauusa
OTHOLUEHMA MX MacC-4em 60/iblle 3TO OTHOLWEHME, TeM 60Jblue NepesaBaemas . O6wWwan xapaKTep1cTUKa
3Heprusa. MoaToMy B MallMHaX YAapHOTO ANCTBUA BCErAa CTapamch y4ecTb 310 . Mepepaya HeprM npu
COOTHOLUEHME, Mo KpauHen mepe, A0 1954 roaa, koraa E.B.AnekcaHapoBbIM 6bl10 yaapax. ek 0
YCTaHOBJ/IEHO, YTO C POCTOM COOTHOLUEHMA MacC KO3 DULUMEHT nepesaym pacTeT Jimlb AfleKcaHapoBa
[10 onpeAe/IeHHOro KpUTMYECKOro 3HauYeHMsl, onpeaensaemMoro CBOMCTBaMM1 U

o \, . JddeKT pagnaLmMoHHOro
KOHUrypauuen coygapatowmxcs ten (yaap ynpyrmmn) Mpu yBenmyeHnm OTHOLEHMSA
Macc COyZapALLMXCS TeN CBEPX KPUTUYECKOrO KO3 duUmMeHTa nepeaym sHeEprum pacfyxanua
onpeaenseTcsa He peasibHbIM COOTHOLLEHWMEM MAcC a KPUTMYECKMM 3HAYEHUEM 3TOrO . Cnnaebl € NaMATbIO

OTHOLWIEHHKA.

CoOTBETCTBEHHO, KO3(MPULMEHT BOCTAHOBJIEHUA onpeaenseTcs GopMoM M Maccom
COYAapSAIOLLMXCA TE/ M CTENEHbIO paccesaHua sHeprum. OYeBUaHO, 3TOT 3bdeKT
0683aTe/IbHO A0/IKEH YUMTbIBATLCA MPU NPOEKTUPOBAHMM MALLMH YAAPHOrO AEMCTBMSA.
HarnagHas uaaocTpaums K ToMy:

A.c. 203557 MexaH13M ANs BO3AEMCTBMSA Ha TBepoe Teslo yAapHOM Harpy3Kon,
COAEPKMT AABa UM Goslee COYAAPAIOLLMXCA S/IEMEHTOB, MPUYEM OAMH M3 HWUX ABNAETCA
paboyMM, HEMOCPEeACTBEHHO BO3AEMCTBYIOLMM Ha TBEPAOE TE/I0, OT/IMHAIOLMIMCS TEM,
YTO B HEM NPEAYCMOTPEHO CPEACTBO AJ/1A CO34aHMA Nepes KaKAblM COyAapeHUEM
3/IEMEHTOB AOMOJIHMTE/IbHOTO 3a30Pa B CUCTEME "COYAApAIOLLMECS IEMEHTbI-TBEPA0E
TeN0" U OZUH WM/ HECKOJIbKO M3 COYZapAIOLLMXCA 3/IEMEHTOB, 3a UCK/IIOYEHMEM
paboyero, BbiMOJIHEHbI U3 MaTepMasa C MEHBLUMM MOAYJIEM YMPYroCcTU, YeM MaTepuan
3/IEMEHTa.

Ha ocHoBe OTKpbITUA ANleKcaHApOoBa CO3/aH TaK Ha3blBAaeMbI MEXaHUYECKMN
NoaynpoBOAHMK, B KOTOPOM Mepesada 3Heprum npakTUYECKM OCYLLECTBAAETCA TOJIbKO
B OZHOM HanpaB/IeHMU, HE3AaBUCMMO OT }KECTKOCTHM onopbl. Ha 3Tol ocHoBe yike
CO3/1aH HOBbIM OTGOMHbIM MOJIOTOK, KOTOPbIM B [IBa pa3a Jierdye cepumHoro 1 obagaet
60/1bLIOM NPOM3BOAUTENILHOCTbIO. TEOpeTUYECKM [J0Ka3aHa BO3MOMKHOCTb M
LLenecoobpasHoOCTb 6ypeHus Ha rnybuHax Ao 100 M 6e3 Norpy:eHus 6ypubHOM
MalLKHbI B CKBAXMHY.

A.c.. 447496: Haa0NOTHBIN YTAXKENUTENb, COCTOALMMA U3 HECOEAMHEHHBIX MEXKAY
co60l CBO6OAHO YCTAHOBJIEHHBIX Ha 6YPUIIbHOM KOJIOHHE FPYy30BbIX TPYGUaTbIX
3/1IEMEHTOB, OT/IMYAIOLMXCA TEM, YTO C Le/Ibi0 YCUJIEHUA YAAPHbIX HArpy3oK Ha
Z0N10TO, KaXKAbli BbllUesIEXKaLLMM IPy30BOM TPy6UaTbIM IIEMEHT UMEET 60JIbLLYI0 Maccy
MO CPaBHEHMIO C HUXKeNeXallUMHU.
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3ddeKT pagmaLroHHOro pacnyxaHus

\9ddexT papranoHHOTO pacIyXaHusI

dddeKT paaMauMoOHHOro pacnyxaHms.
. HA TZIABHYIO

Kak 6bl He MbITa/IMCb UcnpaBUTb AeOPMUMPOBaHHYIO eTaslb, OHa BCE PaBHO BCMOMHMT - Aedopmauus
cBOMAedEKT, YaCTUYHO BOCTAHOBMT NMPEXKHIOK NMOKOPO6/1eHHOCTb. BUHOM ToMy . O6uiaA xapakTepucTMKa
BHYTPEHHEEe HanpsxeHue B MaTepuanax. OHM cyuwiecTBytoT Bcerga.Omkur
JIMKBUAMPYET UX B METa/IIax, HO MpU OCTbIBAHUM, KOTOPOE MAET HE PAaBHOMEPHO,
BHYTPEHHMWE HaNpPAXeHMA XOTA U 0CNabNieHHble, NOABAATCA BHOBb.C MOMOLLbIO

. Mepepayva 3Heprum npu
yaapax. ddoekKrT 0.

XOJI0ZJHOM MPaBKM MAEa/bHO BbIFIaAMTb CTa/lbHOE U3Ze/IMe HEBO3MOKHO. 3eCh Ha Anekcahaposa
MOMOLLb MOKET NPUIMTH PaAMOaKTMBHOE M3NyUEHME. . JddeKT pagraLMOHHOro
pacnyxaHus

Mpu 061y4YEHUM HEMTPOHBI BPLIBAKOTCA B HEApa METaslla U, CTa/IKMBAsACh C AJpamM - Cnnaebl ¢ namATbI0

WOHOB (MJIM aTOMOB) BbIGMBAIOT MX U3 Y3/10B KPUCTA/IMHYECKOM PeloTKU.Te, B CBOIO
ovyepefpb, yAapAaAcb O Apyrue MOHbl, IM60 OCTAKTCA Ha MecTe, IM60 OCTaBNAIT 3TH
MecTa cBO60AHbIMU. BosbLUas e YacTb MOHOB BHEAPAETCA B MEXK/O0Y3/IUA.
O6pabatbiBaemasn 4acTb M3AeMA NPU 3TOM YBEIMUYMBAET CBOM O6BEM.

TaK BOT, €C/IM U30THYTYIO ieTajlb NOABEPrHYTb PAAMOAKTUBHOMY 06JTyYEHMIO C
BbIFHYTOM CTOPOHbI, TO BHEAPMBLUMECA YACTMLbI, PACTa/IKMBAsA MOHbI M aTOMbI
KPUCTa/I/IMYECKOM PELOTKM, HauYHYT pasrMbatb AeTasib. M3MEHEHUA KPMBU3HBI MOKHO
KOHTPO/IMPOBaTb 06bIYHLIM M3MEPUTE/IbHBIM NPUGOPOM, CNEeAUTL 3a HEM NOCTOSHHO BO
BpeMs NpaBKMX M 3aKOHYMTb NPOLLECC TOYHO Ha "HyJe". Mpryem NpaBUTb MOXKHO B
c6ope, Ha roTOBOM MallMHE.

JlercTBMe pagMaumm nerko pacumtatb. M3BECTHO, YTO MAaKCMMaslbHOE U3MEHEHWe
o6bema CTaiM NpU HEMTPOHHOM 06J1y4eHUK cocTasnseT 0, 3% . Hanpumep, ecnu
NoABEPrHyTb 06/lyYEHMI0 TOJIbKO CPEAHMIM YYacTOK CTaslbHOM AeTanu AnuHoM 1000MMm
U BbICOTOM 50MM , TO YCTpPaHAETCA NPOrué B 2, 5MM.

He MeTanmMuyeckune 1 KOMMO3ULIMOHHbIE MaTepUasibl MPU 06/TyYEHMU U3MEHSAIOT CBOM
06beM elle cuabHel.Hanpumep, , naactMacchl - 4o 24% .

C nomoLLbo paaMaLmm Mbl He NPOCTO BbINPAMAAEM [eTalb, a Nnepepacnpeaensem
BHYTPEHHME HaMpAXeHMsA 0 HOBOFO PaBHOBECHOI0 COCTOSHMA MACCOM BHEPUBLIMXCA
yacTuu. Mo3ToMy M3geme CaMmonpom3BO/IbHO YXKe He pa3orHeTca. ITOT CNocob
3alMLLEH aBTOPCKUM cBMAeTeNnbcTBoM 395147
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CnnaBbl C NAMATbIO

\CnmaBsI ¢ naMATHIO

CnniaBbl C NaMATbLO.
. HATJIABHYIKO

HekoTopble cnniaBbl METAIOB: TUTaH-HUKE/b, 30/10TO-KaAMUM, MeAb-aJtoMUHMMA . [fedopmauusa

ob6nagatoT "acpdekToM namaTn". Ecam M3 Takoro cnnaea M3roToBMTb A€Talb, a 3aTEM . O6wWwan xapaKTep1cTUKa
ee aecdopmmpoBaTh, TO NOC/IE HarpeBa Ao onpeaesieHHOM TeMnepatypbl AeTab
BOCTaHaB/IMBAET B TOYHOCTM CBOK NepBOHaYasbHy0 (popMmy. M3 Bcex M3BECTHbIX
ceMyac HayKe CMaaBoB "C NamMATbio" Hanbolee YHUKaIbHbI MO CEKTPY CBOMCTB CrJiaBbl

. Mepepayva 3Heprum npu
yaapax. ddoekKrT 0.

M3 TUTaHa M HUKenA: criasbl TH (3a py6GEXOM OHM M3BECTHDI MO/, Ha3BaHUEM Anexcanpposa
HUTMHON). Cnnasbl TH pa3srBaloT Go/blME YCUAMA NPU BOCCTAHOBNEHUM CBOEV . O deKT pasrauMoHHOro
¢opMmbi. pacnyxaHus

. Cnnaebl C NaMATbIO
3TMM BOCMO/Ib30BaIMCb B MHCTUTYTE MeTannyprum um. A.A.bolkoBa. Mocne Toro, Kak
HUTUHOANY A3AYT "3aNOMHUTL" chex- Hyto dopMy, M3aenne BHOBb NpeBpallaeTca B
NIOCKUIM IMCT. Ha ero noBepXHOCTb HAHOCAT 06bIYHBIMM MPHUEMAMM - C MOMOLLbIO
npoKaTta, HanblJIeHWs, CBAapKU B3PbIBOM MJIM KaK-/IMGO MHAYe CI0M Nt060ro Apyroro
MeTanna M cnnasa.

TaKoM MeTalJIMYECKMI CNOEHbINM MUPOT MOC/Ie HarpeBaHWsa BHOBb NPEBpaLLaeTcA B
AeTanb CNOXKHOM KOHbUrypaumm. TakuMM Cnoco60M MOXKHO, B MPUHUMIME CO34aBaThb
MHOTOC/I0MHblE U3Aenusa Nto60M POopMbl, KOTOpPble 06bIYHLIMM NPUEMaMK CAeNaTb
HUKaK Hesb3A. TH cnsiasbl NErko 06pabaThiBaloTCs, U3 HUX M3rOTaB/IMBAOT
BCEBO3MOMKHbIE M3AENNA: IMCTKM, NMPYTKM, NOKOBKKU. Kpome Toro, 3Tm cnsiasbl
CPABHUTE/NIbHO 3KOHOMMYHbI, KOPPO3MOHHOCTOMKM, XOPOLLO racAT BUGpaLmu. M3
HUTMHO/IA aMEPUKAHLbI CAE/IA/IM AHTEHHbI 418 CMYTHUKOB. B MOMEHT 3arycKa aHTeHHa
CBEPHYTa, 3aHMMAET OYeHb MaJI0 MECTa. B KocMoce e HarpeTtas Co/IHEYHbIMM
Ny4aMM, OHA MPUHMMAET CNOXKHENLWME hOPMbI, MPMAAHHbIE el ele Ha 3eme.

Mpyu coeAMHEHMM NObIX JeTaNel C KapKacoMm 3aK/enku u3 cniasa TH cylecTBeHHO
ynpocTAT geno. BcraBuan 3akaenky "c naMATbr", Harpeau ee, oHa "BCMOMHMUAA", 4YTO
yKe 6blna HeKorga pacnioleHa, W NpUHAa CBOK nepBoHavasibHyo dopmy. Cnnasbl
"C NamMATbI0" OTKPbIBAIOT HOBbIE BO3MOXHOCTM B Jie/1e HEMOCPEACTBEHHOIO
npeo6pa3oBaHMaA TEMNJOBOM SHEPrMM B MEXaHUYECKY0. HarpeTytio TH-npoBoioYKy
CBepHyJIM B cnupanb. Oxnaguan, NogBECUAM TMpb- KYNPYXKUHKA pacTaHynacb. Ecam
Tenepb Yepes NPoBOJIOYKY NPONYCTUTb SEKTPUUECKUIA TOK, NPYKUHKA HarpeeTcs U
BOCCTaAHOBMT CBOIO (hOPMY - TMpbKa MOMoA3eT BBEPX, BbIK/I0OYaEM TOK - TMPbKa BHOBb
cnyckaeTca u T.4. Mo cyTv gena - 3T0 MCKYCTBEHHbIM MyCKyJl. Ha 3ToM NpuHUMne
MOXHO Jenatb ABUraTesIM HOBOro TUMa, MCNOJb3ytolue fapoByto 3Heprmio ConHua.

MepcneKkTuBbl ANA CNAABOB "C NaMATbIO" CaMble 3amMaH4MBbIE: TYT M TEMNJI0Bas
aBTOMaTMKa, GbICTPOAEMCTBYIOWME AATUMKM, TEPMO- YNPYrUe IEMEHTDI, pene,
NPUBOPbI KOHTPOJIA, TEMJIOBbIE AOMKPATbI, HAMPAKEHHbIN Ke1e306€TOH U MHOT0e
apyroe.
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Tennosoe pacwurpeHne BelecTsa

\TemnoBoe pacmmpenne BelecTsa

Tennosoe pacluMpeHue BellecTBa.

Bce BelecTtBa (rasbl, XMAKOCTU, TBEPAbIE TENA) UMEIOT aTOM- HO-MONEKYNAPHYIO
CTPYKTYpY. ATOM, paBHO KaK M MOJIEKY/Ibl, BO BCEM AMAMN030HEe TeMnepaTyp HaxoaaTca
B HEMPEPbIBHOM XaOTUUYECKOM ABUMKEHWMM, MPUUYEM, YEM Bbille TeMrnepaTypa obbema
BELLEeCTBa, TEM BbllLE CKOPOCTb NepemelleHnA OTAe/IbHbIX aTOMOB U MOJIEKY/1 BHYTPM
3TOro obbema (B rasax M *XMAKOCTAX) UM UX KOlebaHUSA - B KPUC- TaJ/JIMUYECKMX
pelweTKkax TBepAblx Ten. [o3ToMy C poCcTOM TemnepaTypbl yBE/IMYMBAETCA CpefHee
pacCcToAHUE MEXJY aTOMaMM U MONIEKYNIaMK, B pe3y/ibTaTe Yero rasbl, *XMAKOCTU U
TBEpAble Tena paclumMpATCA - NPU YCJIOBUK, YTO BHELLHEE AaB/ieHne ocTaeTca
NocToAHHbIM. Ko3hdULEHTbI paclUMpeHMA pas3fIMuHbIX Fa3oB 6JIM3KM MeX Y CO60M
(okosio 0, 0037 rpag B cTeneHu "-1"; ANa XKMAKOCTEN OHU MOTYT pas3/iMyaThbCs Ha
nopsagok ((ptyTb - 0, 00018 rpag B ctenenu "-1", ravuepuH - 0, 0005 rpaj B cTeneHu -
1", aueToH - 0, 0014 rpag B cTenenun "-1", acdmp - 0, 007 rpag B ctenenu "-1"). Benun-
YMHA TEMI0BOr0 paclMpeHUs TBEPAbIX TeN onpeaenaeTca ux ctpoeHmem. CTpyKTypbl €
NI0THOM YNaKoBKOM (a/iMas, niaTuHa, oTAe/bHble METal/IYeCKMe CniaBbl) Masio
YyBCTBMTE/IbHbI K TEMMNepaType, pbix/as, HEMJIOTHaA yNakoBKa BellecTBa
CNoCco6CTBYET CUIBHOMY PacLUMPEHUIO TBEPABIX TeN (ANJIIOMUHUM, NONUITUIEH).

HA TJTABHYIO
MoneKynsapHble ABleHUA
Cuna TennBoro paclimMpeHus
Mony4yeHune BbICOKOro
AaBNeHus

PasHocTb 3apekTa
To4HOCTb TEN/I0BOrO
pacwmpeHms

Tennosoe pacwmpeHme
BellecTBa

da3oBble nepexozbl.
ArperaTtHoe cocTosiHME
BeljecTBa
MoBepxHOCTHbIE AB/IEHUA.
KanunnapHocTtb
Copbuus

Anddysusa

Ocmoc
TennomaccoobMeH
MonekynsapHble
HeoJ/IMTOBblE CHTA
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Da3oBble nepexoabl. ArperaTHoe COCTOAHME BellecTBa

da3zoBble nepexogbl. ArperatHoe COCTOsiHME BellecTBa.

Mpu a3oBbiX Nepexoax NepBoro poAa CKa4KoM M3MEHSIOTCA MJIOTHOCTb BELLECTB U
3HEprus Tesa; 04eBUAHO, NPy (ha3oBbIX Nepexoaax NepBoro poja BCEraa BblAeNfeTcs
WM MOT/IOLLAETCA KOHEYHOE KO/IMYECTBO TEMNI0BoM aHeprum. Mpu dha3oBbix nepexogax
BTOPOro po/ia MNIOTHOCTb M SHEPIUA MEHSAIOTCA HEMPEPbLIBHO, @ CKAYOK MCMbITbIBAET
TaKue BE/IMYMHDI, KaK TEMI0EMKOCTb, TEMIONPOBOAHOCTL; (ha30Bble Nepexoabl BTOPOro
poJia He COMPOBOXKAAIOTCA MOT/IOWEHUEM MM BblAEEHUEM SHEPrMM. TTPUMEPOM
(bazoBoro nepexoaa BTOPOro poja MOXKET C/YKMUTb NePEXO] KUAKOro rems B
CBEPXTEKYyYee CoCToAHMe, nepexo hoppoMarHeTMKa B NapamarHeTUK npu ToUKe
Kiopu, nepeynopsgoyeH1e KpUCTanioB Cr/1aBoB U Ap.

XapaKTepHbIM NpMMepom has3oBoro nepexosa NeEPBOro poaa MOKeT CAYKUTb NepXos
BeLLecTBa M3 OAHOr0 arperaTHoro COCTOAHMA B Apyroe.

B dbm3MKe paccMaTpMBaIOT YETbIPE arperaTHbIX COCTOSAHMA: TBEPAOE, KMAKOE,
rasoo6pasHoe M MniasmMeHHoe.

Mpu nepexofax U3 0JHOro arperaTHOro COCTOSAHMA B PYroe, KaK YKe 0TMEYEHO
Bbillie, 06A3aTE/IbHO BblAENAETCA MM NorowaeTtca Tensio. Mepexo ot 6onee
YNOPAAOHEHHBIX CTPYKTYP K MEHEE YNOPALOYEHHBIM TPEBYIOT NPMTOKA TEM/Ia U3BHE,
npm 06paTHbIX Nepexoaax BblAENAETCA TAKOE e KOI/IMYECTBO TEM/a, KOTopoe
Mor/iolaeTcs Npu NpsaMomM nepexoge. OTMETMM, YTO, KaK NpasuiIo, nepexos us
OZJHOrO arperaTHoro COCTOAHMA B Apyroe 06bI4HO UMEET MECTO MPU MOCTOAHHOM
TemnepaTypK, TakMM 06pa3om, hasoBbli Nepexos ABAAETCA UCTOYHUKOM D MU
nor/jioTUTeNEeM Tensia, paboTaloLLMM NPaKTUYECKM NPU NMOCTOAHHOM Temneparype.

A.c.H 426030: Cnoco6b M301MPOBaHMA KaTyLIKWU MHAYKTUBHOCTM B rlyGMHHOM npubope
nyTeMm 3ano/IHEHUA AMINEKTPMKOM Kamepbl, B KOTOPOW PacrosioXkKeHa KaTyLiKa,
OT/IMYAIOLMICA TEM, UYTO C LEJIbIO YMPOLLEHUS KOHCTPYKLMKM NpU60opa M NoBbILLEHMS
€ro 3KCn/yaTauuoHHON HAZEKHOCTU, B KAUECTBE AMI/IEKTPMKA UCMOJIb3YIOT BELLECTBO,
TemnepaTypa NiaB/ieHUs KOTOPOro HUXKE MUHUMAJ/IbHOM TEMNEpaTypbl B 30HE
U3MEPEHUA U BbllLe TEMMEpPATypbl Kopnyca Npu6opa nepes ero Cnyckom U B Nepuog
CMyCKa B CKBaXKMHY.

HepeaKo M3MeHEeHUs arperaTHoro COCTOAHMSA BELLECTBA MO3BO/IAET O4EHb NPOCTO
peLaTh 40 3TOro MoYTH HepaspeLlMMble TEXHUYECKME 3a4a4mu. Hanpumep, Kak
3anoJIHMTb MOC/IONHO EMKOCTb CMELUMBAIOLMMMCA MEKAY COBOM KMAKOCTAMM?

A.c.H 509275: Cnoco6 noc/IOMHOro 3anoJIHEHUA EMKOCTU CMELLMBAIOLWMMMCS
XMAKOCTAMM NMYTEM MOC/IEI0BATE/IbHOrO aHa/IM3a MX, OT/IMYAKLLMIMCA TEM, YTO C
Le/siblo YNpOLLEHWA npouecca, NEPBYIO KUAKOCTb HAJIMTYIO B EMKOCTb, 3aMOpaXkMBaloT,
CNeAyIoLLYI0 }KMAKOCTb HAIMBAIOT HA BEPXHMIA C/I0M 3aMOPOXKEHHOM XMAKOCTU, a 3aTEM
NOC/IeAHION pa3MopaXkMBatoT.

MpyY U3MEHEHUAX arperaTHOro COCTOAHMA PE3KO M3MEHSIOTCA d/IEKTPUYECKME
XapaKTEPUCTMKM BelecTBa. TakK, eC/IM METAI/1 B TBEPAOM MU KMAKOM BUAE-
NPOBOAHUK, TO Napbl META/LNA-THUMMUYHbIM AMINEKTPUK. ITO CBOMCTBO OCTPOYMHO
Mcnosb3oBaHo B nateHTe CLUA

\@asoBbIe mepexoabl. ArperaTHOE COCTOSIHIE BeleCTBa

. HATJIABHYIO
. MonekynsapHble ABneHuA

. dddeKT cBepxnaacTMHHOCTH

. M3MeHeHMe NNOTHOCTU M
MoJAyna ynpyroctu npu
¢a3oBbIX Nepexogax

. Tennosoe pacwupeHue
BellecTsa

. ®a3oBble nepexofbl.

ArperatHoe cocTosHue
BellecTsa

. lMoBepxHOCTHbIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysus

. Ocmoc

. Tennomaccoob6meH

. MonekynsapHbie
Heo/IMTOBble CHTa




®da3oBble nepexoabl. ArperaTHoe COCTOAHME BellecTBa

Mpnbop ANna U3MepeHMa AaBAEHUA KUAKOrO MeTaslla COAEPKUT NMPOBOOTOOPHYHO
TPY6KY TMNa Tpy6Kku BeHTypu. Yepes yyacTok 3ToM Nnpo600T60pHOM TPY6GKM
NponycKaeTCcs peryampyemMbli 3EKTPUYECKMIM TOK. Mpu onpesgeneHHoM BennynHe
TOKa, TeMnepaTtypa B3sTOM Npobbl JKMAKOrO METAJI/IA BO3PACTAET A0 TeX Mop, rNoka
KMIKUIM MeTaN He nepengeT B Napoo6pasHoe COCTOAHME, B pe3y/ibTaTe Yero ToK
npepbiBaeTcs. Mepuos BpeMeHM B TEYEHWME KOTOPOro Yepes y4yacToK Npo6ooT60pHOM
TPY6KM NPOTEKAET TOK, ABNSETCA (DYHKLUMEN JABIEHUSA KULKOTO META/IA B CUCTEME.
Takum 06pasom, NeEpUos BpEMEHU Npu 0T6Ope Npobbl M NoACHETE MMMYJIbCOB TOKA
BMJIOTb 40 MOMEHTA MCMAPEHUS ONpeenseTcs AaB/eHMEM KUAKOrO MeETaslia B
cucTeme.
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nOBerHOCTHbIe ABNEHNA. KaI'IVIJ'IJ'IﬂpHOCTb

[NloBepxHOCTHblE ABNEHUA. KanunnAapHOCTb.

Jllo6as KMAKOCTb OrpaHMyYeHa NOBEPXHOCTAMM pasjesia OTAENALMMHU ee 0T KaKoM-
60 Apyror cpefpbl-BaKyyma, rasa, TBepAoro Tena, Apyrom XMAKOCTU. JHeprus
MOBEPXHOCTHbIX MOJIEKY/ }XMAKOCTM OT/IMHHA OT SHEPTMM MOJIEKYN BHYTPU KMUAKOCTH
MMEHHO BCUJTy TOFO, YTO TE U APYr1e MMEKT Pas/IMUHbIX COCeAEN - Y BHYTPEHHMUX
MOJIEKY/1 BCE COCeAM OAMHAKOBbI, Y NOBEPXHOCTHbBIX - TAKME e MOJIEKY/Ibl
pacrnoioXkeHbl TOJIbKO C OAHOM CTOPOHBI. MOBEPXHOCTHbIE MOIEKYJIbI MPU 3aaHHOM
Temnepartype UMeIOT OnpejeNieHHYI0 SHEPTUI0; NEPEBOS 3TUX MOJIEKY/ BHYTPb
YKUIKOCTU NPUBEJET K TOMY, YTO MX SHEPrUsA UBMEHUTCA (6€3 M3MEHEHMs 06LLeN
SHEPrUM XKULKOCTH).

\IToBepxHocTHbIe aBneHNsA. Kanmuisprocrs

. HATJIABHYIO
. MonekynsapHble ABneHuA
. MoBepxHocTHaA 3Heprua

. CmauymBaHue

. ABTObO6HOCTB

. KannnnapHoe pasneHue,
McnapeHuve U KoHAeHcauma

. dddeKT KanmnnapHoro
nogbema

. YnbTpa3sByKoBOM
KanunnapHbii 3 ekt

. TepMoKanuAnApHbIN
3 deKkT

« DNIeKTPOKaNUINAPHbIN
apdeKkT

. KanunnapHbin
noJiynpoBoOAHUK

. TennoBoe pacwmpeHue
BeliecTBa

. (dasoBble nepexobl.
ArperaTtHoe cocToAHMe
BellecTBa

. [loBepxHOCTHble ABNEHUA.
KanunnapHocTb

. Copbuus

. Andodysmna

. Ocmoc

. Tennomaccoo6meH

. MonekynsapHbie
HEeo/IMTOBble CUTA
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Copbuua

\Cop6uus

Copbuus.

. HATJIABHYIO
Kak y»ke oTMevasnoch B npeapiayliem naparpade, no6as NoBepxHOCTb, BellecTsa - MonekynspHble ABneHus
o6nasaeT cBo60/HOM 3Hepruen nosepxHoctu (CIMN). . KannnnapHasa koHaeHcauma

. ®oT0afCcOpOUMOHHDIN
Bce noBepXHOCTHbIE ABNEHMS CBOAATCA K B3aMMOAEMCTBMIO aTOMOB M MOJIEKY I, apext

KOTOpble NPOUCXOAAT B ABYMEPHOM MPOCTPAHCTBE NPU HENOCPELCTBEHHOM YYacTHM
C3N. Niobyto TBEpAY0 NOBEPXHOCTb MOXKHO NpeACcTaBUTL cebe Kak "yHUBEepCaslbHbIM
MarHuT", NpUTArMBatOLLMI Nto6ble YacTMLbl, OKasaBLuMecs no6amn3ocTi. OTcioaa BbIBOA:

. BnunsaHue s3nekTpuyeckoro
nonsa Ha agcop6éumio

NOBEPXHOCTb It06Oro TBEPAOro Tesia 06A3aTesIbHO "3arpA3HeHa" MoJIeKy1aMu BO3dyXa - Aacop6oniomuHecuLeHLMs
u BoAbl. ONbIT MOKa3bIBaeT , YTO YEM Bbille CTENeHb AUCNEPCHOCTM JAHHOMO Tena, TeM . PaguKanbHo-
60/ibllie KOIMYECTBO YaCTHL, APYroro Tesa OHO MOMOXET MOr/I0TUTb CBOEU PEeKOMBMHALMOHHASA

NOBEPXHOCTbI0.TPOLECC CAMOMNPOM3BO/ILHOMO"CryLEHNUA" PACTBOPEHHOTO MK

JIIOMHUHeCcUeHuMA
napoo6pa3Horo BellecTBa (ra3a) Ha NOBEPXHOCTU TBEPAOro Tesia MU KUAKOCTU HOCUT

Ha3BaHWe copbumu. MornallowLiee BelecTBO Ha3biBAETCA COPGEHTOM, a NOr/oLaemMoe - Aacop6umoHHas sMuccus
COpGTMBOM. . Bauauune apcop6umm Ha

3/IeKTPONPOBOAHOCTb
Mpouecc , 06paTHbIN copbLMM HasbiBaeTCA Aecopbumeit. B 3aBUCMMOCTH OT TOro noslynpoBoAHMKOB
HACKO/IbKO /ly6OKO MPOHMKAIOT YaCTULbl Ha aACOPLMIO, KOro/a BELLecTBO . Tennosoe pacwwupeHme
NOrNIoLAeTCA Ha NOBEPXHOCTM Tena, M abCopLMI0, KOra BeLlecTBO NOor/IoWaeTca BCem BewecTEa

06beMoM Tena. B 3aBMCMMOCTM OT XapaKTepa B3aMMOAENCTBUA YacTML, COp6EHTA M
cop6TuBa, copbums pusmyeckas (B3aMMOAENCTBME 06YC/IOB/IEHO CMAamM BaHge
KOresuu u aaresuu T1.e. cunamu BaH-gep-Baanbca) M XMMK- YecKas, Uan ee ewe ArperatHoe cocTosHue
Ha3blBalOT, XeMOCopbLMS; BellecTBa

. lMoBepxHOCTHbIE ABNEHUA.
KanunnapHoctb

. Copbuusa

. Anddysua

. Ocmoc

. ®asoBble nepexoabl.

. Tennomaccoob6meH

. MonekynsapHbie
Heo/IMTOBble CHTa
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Andboysua

Anddysma.

Ecnm cocTaB rasoBoi CMECH MM KUAKOCTM HE OAHOPOAEH, TO TEMI0BOE ABUKEHME
MOJIEKY/1 PAHO M/ MO3HO NPUBOAMT K BbIpaBHMBAHMIO KOHLEHTPALMM KaxK oM
KOMMOHEHTbI BO BCeM o6beme. TaKol npouecc HasbiBaeTca AMddy3ns. npu
npoTekaHum npouecca aMddy3nm Bcerga UMeTCA Tak HasbiBaemble ANGdy3nOoHHbIE
MOTOKM BeLLeCTBa, Be/IMYMHA U CKOPOCTb KOTOPbIX ONpeseNAeTcs CBOMCTBaMM cpefpl U
rpagmMeHToB, KoHUeHTpauun. CkopocTb Anddy3un B razax yBeamymBaeTca C
MOHMKEHMEM AaBNEHNA M POCTOM TeMnepaTtypbl. YBenMyeHue Temnepatypbl Bbi3biBaeT
ycKopeHue AMddy3noHHbIX MOTOKOB B XUAKOCTAX M TBEPAbIX Tenax. Kpome rpaameHTa
KOHLEHTPaLyM, BO3HUKHOBEHMIO AUDdDY3MOHHBIX MOTOKOB NPUBOAUT HAMuUMe
TemnepaTypHbIX rpagMeHToB B BellecTBe (Tepmoanddysmsa). Nepenas Temnepatyp B
OZIHOPO/ZIHOM MO COCTaBYy CMECH BbI3blBaeT NOSB/EHME PA3HOCTU KOHLIEHTPaLUMK MeXay
0671aCTAMM C pas3/IMYHOM TeMMNepPaTypoi, Npu 3TOM B rasax 6oJiee lerkas KOMMNOHeHTa
ras’oBoM CMECH CKanMBaeTcsa B 06/1aCTH € 60Jiee HU3KOM TeMrepaTypoi. Takum
06pa3oM, fBNeHne TepMoanddY3nM MOXKHO MCMO/Ib30BaThb A4 pa3AesieHMA ra3oBbIX
CMecel; 3TOT MeToZ BeCcbMa LiEHEH ANS pa3fAe/ieHUs M30TONMOB.

\Tuddysus

HA TJIABHYIO
MoneKkynsapHble sBneHuA
dddeKT nodopa
TennoBoe paclumpeHne
BellecTBa

daszoBble nepexoabl.
ArperaTtHoe coctosHue
BelecTsa
NoBepXHOCTHbIE ABNIEHUA.
KanunnapHocTtb
Cop6uus

Anddysua

Ocmoc
TennomaccoobMeH
MonekynsapHblie
HeoJ/IMToBblE CHTA
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Ocmoc

Ocmoc.

. HATJIABHYIO
OCMOCOM 06bI4YHO Ha3bIBAT AP DY3MI0 KAKOro-1M60 BellecTsa Yepes - MonekynspHble ABneHus
NoNYNpoHMLaeMyto neperopoaky. OCHoBHOe Tpe6oBaHMe K NOJYNPOHMULIAEMbIM . DNeKTpoocMoc

neperopogKam - obecneyeHne HeBO3MOXKHOCTH NpoTU- Boanbdy3ui. Tak, ecau aBa
pacTBOpa pasHOM KOHLEHTPALMKU pasAe/inTb NeperopoaKom, 3aZiepuBaioLLen
MOJIEKY /bl PACTBOPEHHOO BELLECTBA, HO MPOMYCKAIOLErO MOJIEKY bl pacTBOPUTENS, TO

. O6paTHbIM ocMoC
. Tennoeoe paclumpeHue

pacTBopuTe/ib 6yAeT NepexoamTb B KOHLEHTPUPOBaHHbIM pacTBop, pabasiss ero BellecTea
C03/4aBas TaM M36bITOK AABIEHMSA, HAa3biBAa€MbII 06bIYHO OCMOTMYECKMM LAB/IEHUEM. . (dasoBble nepexoapbl.
MuTaHMe paTeHuit BOLOM, ABNIeHUE AMam3a, ABeHUe runepduibTpaLmm, HakoHeL, ArperaTHoe cocTosiHWe

06bl4HOE HabyxaHWe - BCE 3TO TUMMYHO OCMOTMYECKME 3pdeKThl.BenmunHa
OCMOTMYECKOrO AaB/IEHUA KJIETOK MHOTMX pacTeHui coctoBseT 5-10 aT, a
OCMOTMYECKOE [laB/IEHME KPOBM Ye/IOBEKA JOXOAMT MOYTH A0 8 aTMm.

BeulecTBa
. nOBerHOCTHbIe ABJIEHHUA.

KanunnnapHocTtb
JHEpruo 0CMOTMYECKOrO AaBAeHUA NPEANOXMAN MCMOb30BaTh aBTOPbI aHTIMIMCKOro - Copbuus
nateHTa H 1343891 : Cnocob reHepaumm MexaHM4YeCcKoM 3Heprum 1 yCTPOMCTBO . Anddysua
peanusyloLlee 3T0T cnoco6. KoHCTpyKuma no nateHTy H1343891 npeacTaBnseT co6oM . Ocmoc

OTKPbITYI0 CBEPXY TPYOY, MOrPYKEHHYIO B 3aMKHYTYIO MOJIOCTb, KyJa Ha/MTa Boja.
Tpy6Ka caenaHa 13 NPOYHOro MeTasia, B HEM HAaCBEP/IEHO MHOMXKECTBO MEJIKMX
OTBEPCTUM, 3aKPbITbIX NOJYHENPOHULLAE- MO 060JI04KOM, HanpUmep, K3 :
aueTaTuesuiono3bl. Tpy6a 3arno/iHeHa KOHLEHTPMPOBAHHbIM PAcCOJIOM M B Hee HeoJ/IMToBbIE CHTA
HayMHaeT NpocaYMBaThCs BOAA, T.€. NMPOMCXOAMT ocMoc. Co3aaeTcs MnoBblleHoe
ZaBneHue, NogHMMaroLLEE MJIYHKEP, CBA3AaHHBIM C MACCMBHBIM MOAMPYHKEHHbIM
nopLuHem. lMoplueHb CKMMaeT B UMAMHAPE BO34yX. MOXKHO co3aaTtb AaB/ieHMe A0 TpexX
TbicAY atMocdep. CxaTblM BO34yX MOXKHO MCMO/Ib30BATh /1S BpaLleHMs BO3AYLUHOM
Typ6UuHbBI. M306peTaTesiv yTBEPKAAT, YTO MX OCMOTUYECKUM ABUraTe b, COCTOALLMM
U3 HECKOJ/IbKMX MJIYH}KEPOB M NOpPLUHEN, 6yAeT reHepMpoBaTb MOLLHOCTb AOCTATOYHYHO
ONA ABUKEHWUA aBTOMOBUIA.

. TensomaccoobMeH
MonekynsapHblie

Teopurs 0CMOTMYECKMX SIBIEHUIA ONMUCHIBAETCA B Kypcax TEPMOAUMHAMMKM U
CTaTUCTUYECKOM PU3MKM. OrpoMHa PoJib OCMOTHMUYECKUX ABJIEHUI B paboTe
KPOBEHOCHbIX CUCTEM YEJIOBEKA M KMBOTHbIX.
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TennomaccoobmeH

\Tennmomaccoo6men

TennoMaccoobMeH.

. HATJIABHYIO

M3BECTHbI TP OCHOBHbIX MEXaHU3Ma TEMJI006MEHA - KOHBEK- LM, U3yYEHUE U - MonekynspHble ABleHUA
TEnoNpoBOAHOCTb, B KOTOPOM YYACTBYIOT ABMKYLLMECS UM HETIOABUKHBIE MOIEKY bl . Tennosble Tpy6bi
BelLecTBa CoBeplualoLiMe TensioBble KonebaHusa. Nepeaada Tensia MoXeT

. Tennosoe pacwupeHue
conpoBOXAaTbCA NepemMelieHMemM Maccbl Un OyeHb LLUMPOKO MCNOJIb3yeTCA NpU

BelecTsa
CyLUIKe, KOTopas MPMMEHAETCA B Pa3/IMYHbIX 06/1aCTAX TEXHUKM M TEXHO/IOMMM.
Hambosiee 3pHEKTMBHO NPOLLECC CYLLIKU MAET B KOJIOHHbIX annaparax co BCTPEYHbIMM - ®aszoBble nepexoppl.
MOTOKaMM: CBEPXY CBOGOAHO MaAAEeT BELLECTBO, NOABEPraeMoe CyLKe , @ CHU3Y ArperaTHoe cocTosHHe
BCTPEYHbIM MOTOKOM MOCTYMNAET HarpeTbii ras. B OHHOM e YacTu annapara BelecTea

NOACYILEHHOE BELIECTBO MHTEHCMBHO AOCYLUMBETCA B , TaK Ha3blBAEMOM "KMMSALLEM

o . o . lMoBepxHOCTHble AB/EHUA.
cnoe". "Knnawmm cnon” npeacraBnaeT cobon "'NCeBAOKUAKOCTL" - B3BECb TBEPAbIX

KanunnapHocTtb
YacTML, NAAWYLWMX B NOTOKaX rasa, NocTynawLero cHusy. Mpuyem nceBAoXMAKOCTb
06/1a1a€T YANBUTE/NIbHBIMUA TEMIOTEXHUYECKMMM CBOMCTBAMMTBED/bIE YaCTULbl B HEM - Cop6uua
6YPHO NEPEMELLMBAIOTCA U BE/IMKOIENHO NEPEHOCAT TEM/0, BO MHOIO Pas Jiyullie , Yem . Anddysua
TaKOW M3BECTHbIN NPOBOJHUK , KaK Meab. . Ocmoc

. TennomaccoobmeH
. MonekynsapHbie
HeoJ/IMToBblE CHTA

MceBAOKMAKOCTb, CMaYMBatoOLLAsA KaKy-HUBYAb feTaslb CO CKPOMHOM CKOPOCTbIO 1M/
CEK, OCYLLECTB/AET TENNO0OMEH CTOJb 3(PDEKTMBHO, Ka YMCTbIM ra3 ABMKYLIMICA CO
CBEPX3BYKOBOM CKOPOCTbH0. MCEBAOKMKIKEHME C PABHbIM YCNEXOM MOXKHO
MCNoNb30BaTb KaK A/ nepejayu Tenna, Tak U 4na "nepegayn” xonoga. lNprmeHexHne
NCeBAOXMAKOCTM B NeYax A/A BbICOKOTEeMNepaTypHOro HarpeBa meTasna no3somT
pe3Ko YMeHbLIMTb pacxod Tonamnea. CyulectsyeT TpaguLMOHHasA cMcTeMa Harpeea -
Yyepes ra3oobpasHble NPOAYKTbl CropaHMs K MeTasly. A ras cCKopee MOXHO Ha3BaTb
U30IATOPOM, YEM NMPOBOAHMKOM TEM/IA: KOIDDULMEHT, XapaKTEPU3YIOLLMIA Ero
CNocobHOCTb NepesaBaTh Tenao, paseH 200, B TO BpEMSA, KaK Y XKUAKUX METAJIIOB MU
pacniaBoB conel 3ToT KoaddrumeHT paBeH 20 000. HamHoro acheKTHBHEE
TENI006MEH OCYLLECTBAETCA B KMMALLEM NCEBAOKMUAKOCTU: CXHMUIaembiM ras
nepBoHayasIbHO OTAAeT TeMJIo Necky , a TOT, NepemMeLllMBascb NOTOKaMM rasa, otaaeT
Tenno Metasy. XoTa caM NecoK Mnosy4yaeT Ten/o BCe OT TOro Xe TenaoM30asaTopa -
rasa, oHako CyMMmapHas NoBEPXHOCTb NECYMHOK OFPOMHA, U B 3HAUYMUTE/IbHON Mepe
6aarofapa 3TOMy OHM OTGUPAIOT Y MJIAMEHWM BO MHOIO pa3 60/bLUe TeNa, YemM Cymesa
6bl OTHATb HarpeBaemMas 3aroToBKa.
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MOﬂeKyﬂﬂprIE HEOJINTOBbIE CUTa

\MornekynsapHbie HEOTUTOBBIE CHTA

MosieKyifipHbIe HEOIMTOBbIE CHUTA.
. HA TJIABHYHO

LleonTbl ABNAIOTCA KPUCTANIMYECKMMM BOAHBIMM a/IIOMOCH/IMKATaMM, OHM OTHOCATCA K - MonekynspHble apnexus
rpynne KapKacHbIX a/lloOMOCUMKATOB. KapKachl LIe0IMTOB COZEpKaT KaHasibl U . LBeTtoBble 3chdeKTbI B
coobLuaroLmecs Mexay cob0i Mo0CTU, B KOTOPbIX HAXOAATCA KaTMOHbI M MOJIEKY /bl HeoMTax

BOZbl. KaTMOHb! J0BO/IbHO MOABMKHbI U 0BbIYHO MOTYT B TOM MM MHOM CTENEHU

. Tennoeoe paclumpeHue
06MEHMBATLCA Ha APYrMe KaTMOHbI.

BeliecTBa
. (dasoBble nepexobl.

A.c. N 561233 Monmpytowmi coctaB Ans 06paboTKM, Hanpumep, NoaynpoBOAHMKOBbIX
ArperaTtHoe cocTofHMe

maTtepuanos, co,qepmau.mﬁ KpMCTaﬂMHeCKMﬁ NOPOLWOK, OKNC/INTEIb, HAaNnpHUMep,

nepekMcb BOAOPOAa U BOAY, OT/IMYAIOLMMCSA TEM, YTO C Lie/Iblo MOBbILEHUSA BewecTsa
3 EeKTUBHOCTHM NpoLiecca NOAMPOBaHUA, OH AOMOJIHUTEILHO COAEPKMUT BeLLecTso, . [oBepxHOCTHblE ABNEHUA.
[N15 KATUOHHOIO O6MEeHa, HaNpUMEpP a30THOKMC/YI0 MeAb MW YTIEKUC/IbIA aMMOHMT KanunnspHocTb
a B KQYecTBe KPUCTAJIJIMYECKOr O MOPOLUKaA B3ATbl aJIIOMOCH/IMKATbI, HaNnpumep, . Copbums
LeoNUThI. opoy
. Anddysmna
Kapkachbl LleonnToB NOXOXKM Ha NYesIMHbIe COTbl M 06Pa30BaHbl U3 LEeNoYeK aHMOHUTOB - Ocmoc
KPEMHMA 1 aIlOMMHUA. M3-3a CBOEro CTPOEHMS KapKac MMeeT oTpULaTesIbHbIM 3apsj U . TensomaccoobMeH

3TOT 3apAj KOMMNEHCUMPYETCA KaTUOHAMM LLENOYHBIX UK LWENOYHO3EMEbHBIX
METaNoB, HaXOAALWMXCA B MONOCTAX-COTaxX. TUN Leonnta (guameTp ero nop )
onpejenaeTca COOTHOLEHNEM KPeMHUA 1 aIlOMUHMA M TUMOM KaTMOHOB. [1aBHbIM
06pa3om 310 Boga. OHa yaanaeTtca npu HarpeBaHun o 600-800 rp. C, cam KapKac npm
3TOM He paspyLlaeTcs, OH COXpaHAeT NepBOHavYasbHYI0 CTPYKTYpYy. MMEHHO noaToMy
LLeo/IMT CNOCOGEH BHOBbL MOrfalath NoTEPAHHYI0 BOAY U Apyrue BellecTsa. Pasmepom
nop onpeaenseTca U pasmep YacTumL, CMOCOGHbIX B HUX MPOHUKATb; LIEOIUTbI MOTYT
Kak 6bl npocenBaTb MONEKYJIbl, COPTUPOBATb UX NO pa3Mepam. Kpome Toro oHu
MCNO/b3YIOTCA KaK afcopbeHTbl, oHU B 10-100 pa3 acpdeKTuBHee , YeM BCe pyrue
oCylIMTENIM U paboTaloT NpU pasIMyHbIX TemnepaTty- pax. Mpu -196 rp. C
afcop6alnoHHas CrNocoB6HOCTb Le0IMTOB PE3KO MnoBbiwaeTcA. OHW MornowakT gaxe
BO3JyX, CO3/jaBas B cocy/e pas- paxeHue Ao 1..0e- MM pT.cT. LleonunTbl ucnonb3yor
KaK MOHOOBMEHHM- KM, He paspyLualoLlmecs noj AeMCTBUEM U3yYeHus. B KauecTBe
KaTa/I3aTOPOB YCTOMYMBBI K AEMCTBUIO BBICOKMX TEMMEPATYP, KaTaIMYECKUX AJ0B,
NO3BOJIAOT TMOGKO MEHATb CBOMCTBA.

. MonekynapHble HEO/INTOBbIE
CHUTa

A.c. N 550372 : Cnoco6 nosiydeHUs NeHTEHOB NyTeM KOHTaKTUpoBaHusA 1, 3
NeHTaaMEeHOB C TBepAblM OKMCHbIM KaTasm3aTopoM npu 300-500 rp. C , oT/iMyaolmica
TEM, YTO C LieJIblo NOBbIEHMA BbIXOAa Le/IeBOro NpoAyKra, B Ka4ecTse Katamsaropa
MCMO/b3YIOT KOMMO3MLUIO aMOP@HOro aftoMOCUIMKATa C CUSIIMMAHUTOM.

Pa3mep ayeek ueonnTa coxpaHAETCA MPaKTUYECKU NMOCTOAHHBIM B LUMPOKOM AMana3oHe
Temnepatyp T.K. KO3PDULMEHT pacliMpPEHUA NONHOCTbIO MTMAPaTUPOBAHHOMO LIeoInTa
6/1M30K K K03 DMLUMEHTY TEPMO- pacLUMpEHUs KBapLa: COOTBETCTBEHHO 6.91 n 5.21 .
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I'mppocTtaTuka

\T'ugpocraTuka

MapocTaTuka.
. HA TZIABHYIO

. nppoctaTtuka. N'mapo-
aepoauHaMMKa

. 3aKoH Apxnmepaa
. 3akKoH lMackans

. upgpocTatmka
. TeuyeHHe XKMAKOCTU U rasa

. flBneHue cBepxTeKy4ecTm
. dddeKT Tomca
. dddeKT MarHyca

. ApoccenupoBaHue
KMOKOCTeN U rasos

. MppaBnnyeckne ypapeol
. KButaHuusa
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TeueHue XnAKoCTU 1 rasa

\TeueHne >KUZKOCTH I Ta3a

TeueHne XMAKOCTHM U rasa.
. HATJIABHYIO

. nppoctaTtuka. N'mapo-
aepoauHaMMKa

. JlaMMHapHOCTb M
TypOy/neHTHOCTb

. 3aKoH bepkynan
. BaskocTtb
. BsasKoaneKkTpuyeckun

3 deKkT

. M'mppocTtatnka

. TeuyeHue KMOKOCTU U rasa
. flBneHue cBepxTeKy4ecTu

. dddeKT Tomca
. dddeKT MarHyca

. JpoccenupoBaHue
XKMIOKOCTEN M rasoB

. 'mapaBanyeckue yaapebl
. KutaHuus
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fiBneHve CBepXTeKy4vecTn

fAlBNneHue cBepxTeKyyecTH.

Oco6bIMM BA3KOCTHBIMW CBOMCTBAMM 06/1aJ1a€T KUAKUIM FeNIUiA, KOTOpPbINM NpU
NOHUXKEHMM TeMMEepaTypbl UCMbITbIBAET (ha3oBbli NEpexos BTOPOro poaa, NpeBpaliasch
B CBEPXTEKYUY0 MoandurKaumio reamsa - He 1l. Mpuyem B He Il npeBpalyaeTcs He BeCb
resni, a ToNbKO YacTb, T.e. NpU TeMnepaType Huxe - - nepexoga (T=2.17 K) reami
MOYXHO MpeacTaBUTL cebe COCTOALMM U3 ABYX KOMMOHEHT - HOPMaJib- Hbl, CBOMCTBA
KOTOPOro aHa/lorMyHbl CBOMCTBaM renus ao nepexoaa (He |) v ceepxtekyyen ,
BSA3KOCTb KOTOPOM Ype3BblyaiHO Mana ( MeHblue 1..0e-1).

KOMMOHEHTbI MOTYT ABMraTbCsl HE3aBUCMMO ApYr OT Apyra, NpUyem JABUKEHUe
CBEPXTEKYYEHN KOMMOHEHTbI HE CBA3AHO C NEPEHOCOM Tenna ( ee SHTPONMS paBHa
HY/10).

Hu3Kas BA3KOCTb refivs no3BosiseT MCMo/Ib30BaTh €r0 B Ka4eCcTBe CMasKu, Hanpumep B
NOALMMHUKAX.

CBOMCTBO CBEPXTEKYYEM KOMMOHEHTbI JIEFKO NMPOHMKAaTb B MasieMLUyto Wenb AenaeT He
Il yao6HbIM AN MOMCKa Teyekl: norpykeHue B He |l - camas cTporasi npoBepka
repMETUYHOCTH.

Manas wmpmHa nepexoga ( 1..0e- K ') no3BosseT UCNo/Ib30BaTb €r0 Kak OMOPHYH TOUKY
npy U3MEPEHMU TeMMepaTypbl.

\SIBreHNe cCBepXTEKydIeCTH

HA TJIABHYIO

'mapoctatuka. MNppo-
aepoauHaMMKa

CBepXxTenionpoBoAHOCTb
TepMoMexaHU4eCKUM

apdeKkT

MexaHoKanopuieckum

3 deKkT

MNepeHoc No nnieHKe
F'mapoctaTtmKa
TeyeHune }KUOKOCTU U rasa

fAlBneHue cBepxTeKkyyectm
dddeKkT Tomca

dddeKT MarHyca

JpoccenvpoBaHue
XKMIOKOCTEN M rasoB

F'mpapaBanyeckue yaapbl
KBuTaHumA
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S¢dekT Tomca

\9d¢exr Tomca

dddeKT Tomca.

. HA TJIABHYHO
ConpoTtuBieHue , OKasbiBaeMoe TpPy60oNpoBOAOM MOTOKY KUAKOCTM NpU TAMUHAPHOM - 'mppocratika. Mmapo-
PEXMME TEYEHMSA MEHDLLE , YEM MPU TYPOYNEHTHOM. aepoavHaMMKa

. CKa4yok ynaoTHeHuA
B 1948 r. b.ToMc ( AHr/IMA ) yCTaHOBW, YTO Npu A06aBEHUM B BOAY MOJIMMEPHOM . 3ddekT Koanaa

BKM TpeH T HTHBIM MOT T npos HauMTeNbH

[06aBKM TpeHMe Mexay Typbyne M MOTOKOM M TPy6ONPOBOZOM 3HAYUTE/IBHO . 3dbeKT BOPOHKM
CHMKaeTcs .

. MnppocrtaTtrka
Cam Tomc pa6oTan C NOMMETUIMETAKPMNATOM, PaCTBOPEHHbBIM B MOHOX/IOPGEH30NE; - TeueHne nAKoOCTH 1 rasa
B Moc/efytolLpe rofibl y4eHble 1 u3o6peTaTenin B pas3/IMyHbIX CTPaHaxX HalLIM MHOTO . flBNeHue cBepXTEKy4YecTH
Apyrux Npucaziok, pabotarwolmx eile 6osee 3¢hHEKTUBHO. . JddekT Tomca

. dddeKT MarHyca
lll'lpaKqueCK?e nprmeHeHne acddekTa Tomcg BECbMa pa?lHoo6pa3Ho : 110 TpaAULyK . JlpoccenupoBaHue
CMa3blBaloT" pa3/IMUYHBIMKM NpHUCaZKamMu Tpy6GONpPoBObI, "CMasbiBatoT" NoJMMepPamm o

P prcai Pyo0rpoBoA P XKMAKOCTEN U ra3oB

MOPCKME M peyHble CYAa, HaMOPHbIE KOJIOHHbI F1Y6OKMX CKBAXKMH M T.4.

. MppaBnnyeckne ypapeol
3dpdexT Tomca 06ycnaBaMBaeTca 06pa3oBaHMEM Ha FPaHMLE TBEPA0E TeN0-KUAKOCTb - KeutaHuua
MOJIEKYNIAPHBIX PAaCTBOPOB, KOTOPbIE OFPaHUYMBAIOT TYPOYIEHTHOCTb MOTOKA.

YCTaHoBEHO , YTO fo6aBKa NOJMMEPOB 6oJsiee 3PDEKTUBHO AEMCTBYET MPU BbICOKMUX
CKOpOCTSAX NOTOKa , FAe pa3BMBaloLLladaca Typbyn1eHTHOCTb NOTOKa 6obLue.

MateHT CLUA N 3435796 : B yCTpOMCTBE, YMEHbILAKOLEM CONPOTUB/IEHME NOABOAHOrO
annapara, MCroJib3yeTca c/abblii pacTBOp NoAMMeEpa, 06pasytolMi B NorpaHUYHOM
cnoe 3a60opTHOM BOAbI NPM CMELLEHUM NOAOTPETOM KMAKOM CMECU IM60
rpaHy/IMpOBaHHOI0 MW MOPOLLUKOO6Pa3HOro NoJiMMepa C MOpCKoM BozoM. MoaorpeTas
XMAKaA CMecb NpeACcTaBAsfET COB0OM AMCNEPCHMI0 MAKPOMOJIEKY NOIMMEDPA,
pacTBOPUMYIO B MOPC NpKM TemnepaType OKpY:Kalolen cpeabl, HO HepacTBOPUMYHO B
BoAe Temnepartype Bbiwe 70 rpaayc Lenbcna.Korga nogorpetas xmakaa cmecb
nonajaeT B XOJIOZIHYI0 BOAY MPU COOTBETCTBYIOLIMX YC/IOBUAX OKPYKaloLLEN Cpeapl,
MMKpOYaCTMLbl HabYXaloT M PacTBOPAIOTCA, 06pasys KekKylo maccy. B norpaHuMyHom
C/10e 06TEeKAoLWEro NOTOKa OHW 06Pa3yoT MOJIEKYIAPHBIM PAacTBOP MaKpPOMOJIEKY,
npensaTcTByA Typby/M3auumn NoToKa.

A.c. N 244032: CNoco6 CHUKEHWA NOTEPb Hamopa Npu NepemeLLLEHUM KMAKOCTH No
TPY60NpoBOAY, OT/IMHAOLMMCA TEM, YTO C LiE/Ibio JOCTUNKEHMS KUAKOCTbIO CBOMCTBA
NCEBAOMIACTUYHOCTU, B HEe BBOAAT JJIMHHOLIENOYHbINM NOSMMEpP, Hanpumep
noanakpunammg, B Konnmdectse 0, , 01-0, 2% no Becy.

CHuKeHue rMapoanHaMM4eCcKoro ConpoTmMBIEHNA MOXKET 6bITb 40 3a cyeT
06pa3OBaHMF| noa BOB,CI,eﬁCTBMeM KaKoro-s16o nons u3 MONIEKYN camon HKNOKOCTH
NpncagokK, aHaJIorM4yHbIX No CBOMCTBaM NOJIMMEPHbIM MOJIEKYJTAM.

A.c. N 364493: Cnoco6 CHUMKEHUSA rMAPOAMHAMMYECKOTO COMPOTUBIEHMA ABMMKEHMIO
Tes, HanpuMmep, CyZ0B, MYTEM YMEHBILEHWUSA CUJT TPEHMSA B MOrPaHUYHOM CJioe,
OT/IMYAIOLLMICA TEM, UTO C LIE/IbIO YNPOLLEHUS CNOCO6a M NOBbILLEHMS ero
3KCMJIyaTaUMOHHOM HAZEXKHOCTM MyTEM UCK/IIOYEHMA NOAAYM B NOrPaHUYHbIE CJIOM
BbICOKOMOJIEKYJIAAPHbIX COCTABOB, B MOrPaHUYHOM CJI0€ CO3al0T 3/1eKTPOMarHUTHOE
noJie, reHepMPYIOLLEE KOMIIEKChI MOJIEKYJI.




S¢dekT Tomca

MpumeHeHne cnocoba no n.1 418 peleHns BHYTPEHHeN 3aj4aum, Hanpumep, 4as
CHMKEHMS CONPOTMB/IEHUA KMAKOCTM B TPY6OMNpOBoOAE.
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S¢dekT MarHyca

\9ddexr Marunyca

dddeKT MarHyca.

. HA TZIABHYIO
Ecnu TBepAbIM LMAMHAP BpALLETCA BOKPYT NPOAOJ/IbHOM OCH B HaberarwLem NnoToke - napocratnka. M'mapo-
XWMAKOCTU MNIU rasa, TO OH YBJIEKAET BO BpalleHWe NpuseratLlpe K Hemy CJiou aepoauHaMMKa
XMIKOCTU MNIU Fa3a; B pe3ysibTaTe OKpy}Kawlaa cpefia ABUKETCA OTHUTENbHO . Tmugpoctatika

UMAMHAPA He TO/IbKO MOCTYMNaTe/bHO, HO eLle M BpallaeTcsa BOKpYr Hero. B Toi 3oHe,
rZe Hanpas/jieHue NoCTynaTesIbHOro M BpallaTeNbHOro ABUKEHMA COBMaJaloT,
pe3ybTUPYIOLLAA CKOPOCTb [BUXEHUA OKPYXaloLLel CpebinpeBoCX0AMT CKOPOCTb - fBneHue cBepxTeKkyyecT
noTtoka. C NpOTUBOMO/ONKHOM CTOPOHbI LM/MHAPA MOTOK, BO3HUKAIOWMI M3-3a . dddeKT Tomca
BpaLLleH1s, NPOTMBOAEMCTBYET NOCTYNaTe/IbHOMY MOTOKY M pe3y/ibTUPYIOLLAsA CKOPOCTb . JddeKT MarHyca

nagaeT. A U3 3aKoHa bepHy/iIM M3BECTHO, YTO B TEX MeCTax, rAe CKOpoCTb 60blue,

[aB/IeHUE MOHMNKEHO M HAa060pPOT. MO3TOMY C pasHbIX CTOPOHHA BPaLLALLMICS ) Apoccenueosaﬂme
UMAMHAP AEMCTBYIOT pasHble CUAbI. B MTOre nosBaseTcsa pesy/ibTUpylollas cuia, KMAKOCTEN U Ta3oB
KOTOopas BCerja HamnpasJ/ieHa nepneHauKyNapHO 06pasylowmm UMAMHAPa U NOTOKY. - TnapaBnnyeckue yaapel

. KButaHuus

. Te4yeHHe }KMAKOCTU U rasa

EcTecTBeHHO, YTO TaKas e CMJ/la BO3HUKAET NpU ABMNKEHMM BpalLarolencsa cdepbl B
BA3KOM XMAKOCTM MM rase (BCMOMHMTE KpydeHbl dyTbone, TeHunce Bonenbone). Ha
ocHoBe 3 deKTa MarHyca B cBoe BpeMs 6bl1 MOCTPOEH KOpab/ib C BpaLLaLMMMUCA
UMIMHAPAMM BMECTO NapycoB. KOHEeYHO, 3T LUMAMHAPbI paboTanu B KavecTse
JABUraTens To/IbKoO Npu G0KOBOM BeTpe.

B acbdpekTe MarHyca B3aMMOCBA3aHbl: Hanpas/IEHUE M CKOPOCTb MOTOKA, HanpaBaeHue
W BE/IMYMHA YIIOBOM CKOPOCTM, HampaB/ieHUe M BeJIMYMHA BOSHUKAIOLLEN CUAbI.
COOTBETCTBEHHO MOXHO M3MEPATH MOTOK M Yr/I0BYI0 CKOPOCTb.

MateHT CLUA N 3587327: B ycTpolCTBE ANA M3MEPEHMA YrI0BOM CKOPOCTM U
MHAMKALMM HanpaBeHUa BpalLeHWs ra3oBas CTPYs pasfe/IseTca Ha ABe CTPyM,
KaxxJas 13 KOTOpbIX TaHreHUMaIbHO KacaeTcs MPOTUBOMOJIOKHbBIX CTOPOH AMCKa
HEMOABMKHO 3aKPEMN/IEHHOr0 Ha aKCMaNbHO BPaLLAKOLEMCS Bay. BpalieHue amcka
HaK1aJbIBAETCA Ha CTPYM Pa3HOCTb AaB/JIEHWUM, BEIMYMHA KOTOPbIX MPOMNOPLMOHA/IbHA
CKOPOCTM BpalleHus Basa. B 3aBUCMMOCTM OT HanpaB/ieHMs BpaLLeHUsA Basa Ha Ty MM
ZPYryto CTpYIo HaKNaAblBaeTCA 60/ibliee OTHOCUTE/IbHOE JlaB/IEHME.

A.c. N 514616: Cnoco6 pasaenieHNa HEOAHOPOAHBIX XUAKUX CPeA Ha JIETKYI0 TAXKENYo
dpakuum, npegycmaTpmBaeT oblliee BO3AEMCTBME HA MOTOK pasfenseMon cpeabl
LIeHTPOBEKHOI0 M rPaBMTALMOHHONO NOJIEM OT/IMYAKLLMICA TEM, YTO C LIE/bIO
noBblweHns 3phEeKTUBHOCTH, NOTOK pasaensieMol cpejbl Npy BO3AEMNCTBMM Ha HEro
LLeHTPOBEXKHOr0 M rPpaBMTALMOHHOIO NoJIeEM NepeEMELLAOT BBMAE psaa, Harnpumep,
napaJsisie/ibHbIX C/I0EB C PaCCTOAHUEM MEXKAY C/IOAMM, MEHBLUMMM BEJIMYMHBI IMaMeTpa
YyacTuy Taxenon (pakumu, M nocaesoBaTesIbHO BO3pacTaloWMMK Npu nepexoge ot
OZHOro C/10A K APYromy, CKOPOCTAMM 06eCneyYnBatoMMmU rpaameHT CKOPOCTH,
HanpaB/IeHHOM NepneHAMKYIAPHO NEPEMELLEHMIO CZI0EB XKMUAKOCTU M CO3AAI0LLMM
BPaLLEHME YaCTHLL, TAKeN0oM hpaKLmMM BOKPYr CBOEM OCU, U TMAPOAMHAMMYECKYIO
NoLbeMHYI0 Cuay, Hanpmumep cuny addekta MarHyca.
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S¢dekT MarHyca
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ﬂpoccenMpOBaHme KMAKOCTEN 1 ra3os

\IpoccenupoBaHue >KUIKOCTEI ¥ Ta30B

JlpoccenmMpoBaHue KUAKOCTEN M1 ra3oB.

. HATJIABHYIO

JpoccennpoBaHue - pacluMpeHne XUAKOCTH, napa Mau rasa npu NpoxoXxaeHUn Yepes - mppocratuka. M'ppo-
Apoccesib - MECTHOE MMAPOAMHAMMYECKOE CONPOTUB/IEHME (CYXKEHME TPyOONpoBoAa, aepogMHaMMKa
BEHTW/Ib, KPaH M ApYrue), CONPOBOXAAMLWMECH U3MEHEHMEM TEMMEPATYP. . 3ddeKT Aoyna-TomcoHa

JpoccennpoBaHue LIMPOKO NMPUMEHAETCA A1 U3MEPEHUA U PErYJIMPOBAaHUA pacxoa

< . MnppocTtaTtrka
XWAKOCTEeM rasos.

. TeuyeHue XMAKOCTU U rasa
. flBneHue cBepxTeKy4ectu
. dddeKT Tomca

. dddeKT MarHyca

. ApoccenvpoBaHue
XWUAKOCTEN M ras3oB

. 'mapaBanyeckue yaapeol
. KButaHuusa
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Tmppasnuyeckue yaapbl

\T'uppaBnnyeckue ygapsl

MapaBanyeckue yaapbl.
. HA TZIABHYIO

BbicTpoe nepekpbITUE TPYHOMNPOBOAA C ABUKYLLENCS KMAKOCTHIO Bbi3bIBAET pe3Koe - napocratnka. M'mapo-
NoBbILUEHME AaB/IEHUSA, KOTOPOE pacnpegenseT YNpyron BoJHbI CXKaTUs Mo aepoauHaMMKa
Tpy60npoBoAy NPOTMB TEYEHMS KMAKOCTU. ITA BOJIHA HECET C COBGOM SHEpruio, . 3NeKTPOrMApaBaMYECKMIA

NOJTYYEHHYIO 33 CYET KMHETUUYECKOM SHEPrrM KUAKOCTH. MoAX0A BO/HbI K KaKOMY-
HWOYAb NpenaTCcTBMI0 (M3rMby TpybonpoBoAa, 3aABUXKKE U T./.) Bbi3bIBaeT AB/EHME
rMapasanyeckoro yaapa. OcnabneHve ruapaBaMyeckoro yaapa MoxXeT 6biTb
OOCTUMHYTO MU YBENIMYEHMEM BPEMEHN NEPEKPLITUA, UJIU e BKJIIOYEHMEM KaKMUX- . Mnapoctatika

Mo, aeMndepoB MOr0LWALLMX SHEPTMIO BOJIHbI. [lnA yBeMueHna cunbl yaapa . TeueHue KMAKOCTU M rasa
Leniecoo6pasHo NPUMEHATL KUIAKOCTM 6€3 HEOAHOPOAHOCTEN M MTHOBEHHbIE
nepekpbiTMA. OBbIYHO BC/eA 3a r’MAPaBAMYECKUM YAApOM caeayeT yaap

yaap
. CBeTormgpaBnanyeckum yaap

. flBNeHue cBepXTEKy4YecTH

KaBUTaLMOHHbIM, BO3HUKAIOLMM M3- 33 NOHMKEHMA JaBAeHUA 3a PPOHTOM YAapHOM - JdekT Tomca
BOJIHbI C3KaTMA (O KaBUTaLMM CMOTPU pasaen 4.8). BonHbl CXaTna B KMAKOCTU . dddeKT MarHyca
BO3HMKAIOT TaKKe NPU PasIMUHOro po/a BPbIBHbIX ABMEHMAX B ABMXKYLLENCA MM . JlpoccenupoBaHue

NOKOALLENCS KMAKOCTU (TTyOUHHBIE 6OMObI). KMAKOCTEH M rasos

. napaBnnyeckme yaapsol

MateHT CLUA N 3118417: Cnocob yKpenaeHUs MOPCKOro AKOPA 3aK/lo4aeTcs B
. KButaHuus

cneayolem. MoABMNKHONM AKOPb OMYCKAOT B BOAY Haj TEM MECTOM, FAe OH J0JIKEH
6bITh NMocTas/sieH. MOTOK BOAY Yepe3 PacrosIoKeHHYI0 HaJ AKOPEM KOJIOHHY MocTynaeT
B OrpaHMYEHHYI0 NOJIOCTb e JAB/eHME MEHbLLE aBJIEHUS KUIKOCTM B KOJIOHHE U B
OKpYKatoLen cpese. Pe3ko ocTaHOB/IEHHBIM MOTOK BOAbI NEpesaeT rMApaBIMHecKui
yAap Ha fikopb, 4To obecneynBaeT BBeAeHUE NOC/NEAHErO B MPYHT.

A.c. N 269045: Cnoco6 noBbilLEHMSA AMHAMUYECKOM YCTOMYMBOCTU SHEPrOCUCTEMBI MPU
aBapvu Ha IMHMM 3NeKTponepesay NyTemM CHUXEHUA MOLLHOCTM rMAPOTYPOUHDI,
OT/IMYAIOLMICA TEM, UYTO C LIE/IbI0 YMEHbLUEHMS Hanopa nepes ruapoTypomHom
CO3Jal0T OTpMLA M'MAPABIMYECKUI yaap NyTeM OTBOAA YacTU NMOTOKA, Hanpumep B
pesepsyape.

A.c. N 348806: Cnoco6 pasmMepHOM 3/1eKTPOXMMUYECKOM 06paboTKM C peryiMpoBaHmMem
paboyero 3asopa nNyTem Nepeoau4ecKkoro ConpMKOCHOBEHMS 3/IEKTPOAOB C
nocnesyroLwmm OTBOAOM 3/IEKTPOAA - MHCTPYMEHTA Ha 3aZjaHHYH0 BEJIMYMHY,
OT/IMYAIOLMICS TEM, YTO ANl OTBOMHCTPYMEHTA MCNONL3YIOT CUITY MTMAPABIMYECKOMO
yZapa, BO3HMKAIOLLEro B 3/1IeKTPOJSIMTE, NOJAaBa€MOM B paboumii 3a30p.
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KButaHuma

\KBuranmus

KBuTaHuuA.

. HA TZIABHYIO
KaBuTauuen HasbiBaeTcs 06pa3oBaHME pa3pbiBOB CMJ/IOWHOCTM KMAKOCTU B pesysbTaTte - napocratnka. M'mapo-
MECTHOr0 MOHMXEHUA AaBsieHuA. Ecan noHukeHe aaBneHusa NpouMcxoamT BCAeACTBUM aepoauHaMMKa
BO3HWMKHOBEHUSA 60JIbLUIMX MECTHBIX CKOPOCTEN B NMOTOKE ABMIKYLLEMCA KanesIbHOM . MapognHaMmueckas

AKNOKOCTU, TO KaBUTaLlMA Ha3blBae€TCA FMAPOAMHaMquCKOI‘;i, a ec/am scneacrtsme

o KBUTaHUMA
NpoOXoXAeHMA B X KUAKOCTU aKYCTUHECKKNX BOJIH, TO aKYCTUYECKOMN.

. AKycTM4YecKaa KBUTaHUMA

. CoHonroMHHecueHuMA

. MmppocTtatnka

. TeyeHue XKMAKOCTMU U rasa
. flBneHune cBepxTeKyvecTu

. dddeKkT Tomca

. dddeKT MarHyca

. ApoccennpoBaHue
KMAKOCTEM M rasos

. MppaBnnyeckne ypapeol
. KBuTaHuusa
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MexaHunyeckne konebaHus

MexaHu4ecKkue KonebaHms.

KonebaHnaMM Ha3biBalOT NPOLLECChI, TOYHO MM MPUBU3UTENBHO NOBTOPSAIOLLMECS
Yyepes 0AMHaKOBbIE MPOMEKYTKM BpeMeHM. Mo cBOeMy XapaKTepy KoJsie6aHus
noZpasaenstoT Ha:

\Mexanmveckue KonebaHms

HA TJIABHYIO

Kone6aHus 1 BoJHbI
CBo60aHble KonebaHMa
BbIHY»X€HHble KonebaHHuA
flBneHune pesoHaHca
ABTOKONIE€6aHUA

MexaHnueckune KonebaHma
AKycTUKa

YnbTpasByK
BonHoBoe gBukeHHe
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AKycTVKa

AKycTMKa.

. HATJIABHYIKO
OZHWM U3 LIMPOKO M3BECTHbIX KOJIeGaTeNbHbIX ABMKEHUI ABNAETCA 3BYK - - Kone6aHua u Bo/HbI
NPOAO/IbHbIE KONe6aHMA YaCTMYEK CpPeJibl, B KOTOPbIX PacrpoCTPaHAETCA 3BYKOBas . flenenue pesepbepaumm
BOJIHA.

. MexaHn4yeckune KonebaHusa
. AkycTuka

. YnbTpasByK

. BonHoBoe gBu:keHue

AKycTU4Yeckue /3ByKoBble/ KOoNebaHMsA, Kak U MeXaHUYeCcKMe KoebaHma, 4acTo
MCNOJIb3YIOT ANA UHTEHCUMDUKALMM Pa3IMYHbIX TEXHOIOMMYECKMX NPOLECCOB.

A.c. 442 287: Cnoco6 pa3paboTKMU ra3orMapaTHoOM 3aeKMemM NpeBpalLeHus rasa us
TBEpAOro /rasornapatHoro/ COCTOSHMA B ra3006pasHoe B NaacTe, oT/IMYaoLLMNCs
TEM, UTO C Lie/1bio NoBbIeHNA IDDEKTUBHOCTU pa3paboTKM 3asiexKu, Naact
NoZBEPraloT BO3AEMCTBUIO YNPLUIrMX KOJIe6aHUM 3BYKOBOMO AMAro30Ha.

A.c. 500 817: Cnoco6 0YMCTKM U3LENNMI B KMAKOCTH, HaNpuMep, MaTepuanos TMna
JIEHT, MPY KOTOPOM Ha M3Je/ne BO3AENCTBYIOT ABUMKYILMMMUCA OTHOCUTE/IBHO €ro
MEXaHUYEKMMM OUUCTHBIMM CPEACTBAMM, MPEUMYLLECTBEHHO LLIETKAMM U
aKYCTMYECKMM MNOJIEM, OT/IMYAIOWMICA TEM, YTO C LEeNblo MHTEHCMUKALMM NpoLecca
OYUCTKM U CHUMKEHMSA €ro SHEProeMKOCTM aKyCTUHECKOE M MEXAHMYECKOe BO3JenCTBUe
Ha M3Jenne COBMELLAIOT, A1 YEro MeXaHMYeCcKMe CpecTBa OYMCTKM PacrnosaraioT B
aKyCTMYECKOM noJie.

A.c. 553 419: Cnocob6 YMCTKM TEPMOYYBCTBUTEJIbHBIX MaTEPUAOB, HaNnpMmep
MMKPOGHbIX MpenapaTos, NyTEM WX NpeABapMTE/IbHOrO Harpesa BO B3BELUEHHOM
COCTOSIHUM, OTJIEXKKM U NOCTISAYIOLLEr0 OXIAKAEHNS, OT/IMHALWMICA TEM, YTO C
LieNIblo MHTEHCUMMKALIMKM U MOBbILLEHWA KaYyecTBa CYLUKM, OXIaXKAeHWe maTtepuana
BEAYT B Ccpeje NCeBAOOKMIKEHHOrO COpGEHTa MoJ, BO3AEMCTBUEM3BYKOBOIO MOJIA.

A.c. 553 791: Cnoco6 cenapauum B3BELIEHHbIX YaCTML, NyTEM BO3EMCTBMA HA HUX
aKYCTMYECKMMM KONIEBGAHUAMM, OT/IMYAIOLMICA TEM, UYTO C Le/Ibio cenapaumm YacTmu
pasmepamu MeHbLe 0, 5 MKM U pasfenieHns YacTuL, OAMHAKOBbIX Pa3MEPOB pas/IMyHOM
NJIOTHOCTU, aKyCTUYECKUE KONIebaHNA reHePUPYIOT B BUJE UMIMY/IbCOB C MEPUOAOM,
MEHbLIMM BPEMEHM peflakcaumu CenapmMpyemon YacTmLbl U 4JIMTEbHOCTbIO
Bo3pacTatllen ot 0, 1 Ao 1 BpeMeHU nepuoja cneoBaHUS UMMNYIbCOB.

AKyCTUYECKME KoNebaHUs pasIMyHOM YacTOTbl MO pasHOMY BO3AEMCTBYIOT Ha
¥MBOTHbIX. Ha ocHoBe 31oro B CLUA /nateHT N 557 889 / pa3paboTaHbl yCTPOMCTBO M
Cnoco6, npeAHasHa4YeHHble AN PasroHa XMBOTHbIX. C 3TOM Le/Iblo MO3T JKMBOTHbIX
nozBepraeTcs AEMCTBMIO pasZparkalolmx Kosie6aHWM Co CNIEKTPOM, JIEXKALLUM B
3BYKOBOM [IMaro30He YacToT, NpeACTaBAAOWMI CO60/M COBOKYMHOCTb MHOTOUYMCIEHHbIX
Kosie6aHMM, YCMOKaMBaloLIMX MO3F XKMBOTHbIX. Pasgparkatolpe KonebaHua 4eMCTByOT
Ha MO3I }XMBOTHOIO OAHOBPEMEHHO C YCMNOKaMBalOLWMMM KONeBaH Npy 3TOM
OCYLLECTBAAETCA MOAYNALMA Pa3apakaroLmMX KolebaHu YCNOKaMBaloLWMMK.

XapakTep 3BYKOBbIX KOJi€6aHUI 3aBUCUT OT CBOMCTBA MCTOYHMKA 3BYKA, MO3TOMY,
U3MEPAA Pas/IMYHble XapaKTEPUCTMKM 3BYKOBbIX KOJIe6aHMM, MOXKHO YCTAaHOBUTb
XapaKTEPUCTMKM MCTOUHMKA 3BYKaA.

A.c. 257 084: Cnoco6 onpeaeneHms paccoBoM NPUHAANEKHOCTU NYEN, OT/IMYAIOWMMICA
TEM, YTO C LieJiblo onpejesieHUA pacChl Ha XMBbIX MYesiax, CokpalleHue 3aTpart




AKycTrKa

BPEMEHU U TpyAa M NoJlyyeHne 601ee TOYHbIX AaHHbIX, PaCCOBYO NPUHAL/IEKHOCTb
onpeAensioT Mo CNeKTpasibHOM XapaKTEPUCTUKE M3aBaEMbIX MYE/aMMU 3BYKOB,
KOTOPYIO CPaBHMBAIOT CO CTaHAAPTHbIMM CNEKTOPAMM, NOTYYEHHBIMM Ha MYesiax
3aBeZlOMO YMCTbIX pacc.

A 3Hasn XapaKTepUCTUKH 3ByKOBOﬁ BOJIHbl, MOXXHO MO €€ U3MEHEHUIO NMPU NPOXOXKAEHUN
Pa3/IM4HbIX Cped YCTaHOBUTb NMapaMeTpbl Cpebl.

B CLLIA pa3paboTaH aBTOMaTM4ECKUIM NPUBOP, COPTUMPYHOLLMIM NPM NMOMOLLM 3BYKA
AGNIOKM, TaK KaK yCTaHOBJ/IEHO, YTO 3pesible, He3pesble 1 nepe3peibie A6/10KU
OKa3blBalT pa3/IMyHOE COMPOTUBIEHUE NPOXOAALMM CKBO3b HMX 3BYKOBbIM BOJIHAM
pa3HbIX YacToT.

3BYK pacnpocTpaHaeTCcs B BO3AyXe C onpefe/IHHOM CKOpoCTblo. Ecam B KakoM-To
onpezeNHHOM CUCTEME KOOPAMHAT BO3HMKAET 3BYKOBOM MMMYJ/IbC, TO MO BPEMEHU
NMPOXOXAEHUA €ro K 0CAM KOOpAMHAT, KOTOPOE MOXeT 6biTb 3aPUKCUPOBAHO
NpUEMHMKaMM 3BYKa, MOXKHO OMpeaesiuTb KOOPAMHATbl MCTOYHMKA 3BYKa. TaKoM NyTb U
usbpanm B UHCTUTYTE KnubepHeTmkn AH BCCP.

Mpu ncnonb3oBaHMM OBM B KauecTBe aBTOMATUYECKOr0 NPOEKTUPOBLLMKA HEOBXOANUMO
BBOAWTb B Hee rpadmyeckyto MHdopmaumio. C 3ToM Lenbio rpadmyeckas MHbopmaLms
npeAocTaB/iAeTCA BBMAE Habopa pas/IMyHbIX KPMBbIX, KOOPAUHATbI KOTOPbIX BBOASTCSA C
MOMOLLbIO MMHMA- TOPHOM UCKPbI, BO3HMKAKLLEN NPU CONPUKOCHOBEHUM CNeLMabHOro
3BYKOBOrO KapaHzawa (371eKTpoakyCTUYeCKoro npeobpasosaTens) C Il60M U3 Touek
yepTexKa, 3BYK KOTOPbIM AOCTUraeT CMCTEMbI KOOPAMHATHBIX MMKPO(MOHOB,
pacnoJiIoKeHHbIX NO Kpasm YepTexka. OgHa cMcTema BblgaeT KoopamHaTy no X, apyras
noy.
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YnbTpassyk

YnbTpa3ByK.

Bo3geicTBMe yabTpa3ByKa Ha Npouecc naactTryeckon aecdopmaumn o6ycioBNeHO
B/IMSIHMEM €ro Ha KOHTaKTHbIE YC/I0BUS, CBOMCTBA U CTPYKTYPY AedopMmpyemMoro
MeTanna. B 3ToM ciiyyae BO3MOXKHbI [jBa HENIMHEMHbIX 3deKTa: "aKycTMyeckoe
pasynpoyYyHeHMe" U "akycTUYecKoe yrnpoyHeHue". MNepBblii HabogaeTcs B npouecce
BO3JENCTBUA MHTEHCMBHBIM Y/IbTPA3BYKOM M 3aK/ItOYaeTCA B YMEHbLIEHUM
CTATUYECKOro HarpsxXeHWs, HEO6X0AMMOrO A1l OCYLLECTBEHNA N1aCTUYECKOM
dedopMaumn. AKycTMYECKoe YNpoYeHe MeTa/IoB JOCTUMraeTcsa nocsie BO3AeMCTBMUA
Y/IbTPa3BYKOBbIX BOJIH JOCTAaTOMHO BbICOKOM MHTEHCMBHOCTU. AKYCTMYECKOE
pa3ynpoyHeHue ABNSETCS pe3y/IbTaToM aKTUBALMK AMCIIOKALMI, MPOMUCXOAALLEN B
pesy/ibTaTe Mor/ioleHMs akyCTUUYECKOM SHEPrMM B MecTax JedeKToB
KPUCTa/IMYECKOM PELIETKM U APYrMX CTPYKTYPHbIX HECOBEPLIEHCTB. brarosaps sTomy
3a MaJsioe BpeMs MPOMCXOAMT JIOKasIbHbIM HarpeB BOKPYr 3TUX MCTOYHUKOB
MOrIOLLEHMUSA, CHATUE HanpAXKEeHMM, pa36/I0KMPOBKA AUCIOKALMIA, YBEUYEHME UX
NOABUKHOCTM, YTO o6ecneunBaeT 60/1ee MHTEHCUBHDINM X0 NiaTUYEC- KoM
Aedopmaumu.

A.c. 436 750: Cnoco6 pa3bopTOBKM MOJIbIX M3AE/MM M3 MIACTUHECKMX MacC NyTEM
JABYCTOPOHHEr0 00XaThsa po/IMKaMM CTEHKMU U3Le/INA NPU ero BpalLeHMH,
OT/IMYAIOLLMICA TEM, YTO C Lie/Iblo MOBbILEHWSA NPOM3BOAMTENBHOCTU NpoLECCa,
061aCTb KOHTAKTa CTEHKM M34E/IMA C POJIMKAMM NOABEPraloT BO3AEMNCTBUIO
Y/IbTPa3BYKOBbIX KO/IE6AHWUM.

A.c. 536 874: Cnocob npoduanpoBaHMA maTepuana TMna NpyTKOBOro NyTem
HaJIO}KEHMSA Ha 3aroTOBKY Y/IbTPa3BYKOBbIX KOsle6aHMI B €€ NAACTUYECKOM
JAedopmaumn, OTIMHAIOWMICS TEM, YTO C LieJIblo MOJYYEHMS Ha 3aroTOBKax
nepuoanyecKkoro npoduas CMHyconaanbHOro XxapakTepa, 3aroToBKy npeABapuTe/IbHO
noZBepratT BO3 Y/IbTPa3BYKOBbIX Kosie6aHMM TaK, 4TO6bl pacnosioKeHHe NMyYHOCTEN U
Y3J10B Y/IbTPa3BYKOBOM BOJIHbI COOTBETCTBOBAJIO BbICTyMam M BrnagmMHaM 3aaHHOro
nepuoanyecKoro npoduas, Nocae Yero ocyLecTBAAIT NPoLecc N1acTUYecKoro
JedopMUPOBaHMA 3arOTOBKM B OCEBOM HanpaB/ieHUM, NEPNEHANKYIAPHOM K
Hanpas/IEHUIO JENCTBUA U3MMBHBIX KonebaHMM, pacTArMBalOWMMK YCUIUAMM,
JOCTATOYHbIMM A1 MOJIyYeHMs 3aZaHHOM ry6KHbI Npoduns.

Ecnv BannKKM NpoKaTHOro ctaHa Kone6aTb B HanpaBAeHUM Napasifie/IbHOM OCAM MX
BpalLeHus, C Y/IbTPa3BYKOBOM YacTOTOM, TO ycunme gedopmaumum cHukaeTca B 1, , 5-2
pa3a, a cTeneHb gedopmaunm ysenmumnaetca Ha 20-50 %, NpuUYemM KOHTAKTHOE TpeHue
Pe3KO CHUKaeTcA.

Mpu JOCTUKEHWMM ONpeAesIEHHOTO YPOBHS aKyCTMUYECKOM SHEeprm, 3aBUCALLEro oT
CBOMCTBa 06/ly4aeEMOro MeTassia, Nocae4HUA MOXKET MIacTUYEeCKU AedhOopMUMPOBaTLCA
Npy KOMHATHOM TemnepaTtype 6e3 NpUIOKEHUA BHELIHEN Harpy3KHU.

\Vnbrpassyk

HA T/IABHYIO
Kone6aHna u BOJHbI

Mnactuyeckasa gedopmaumsa u
yrpoyHeHue

BausAHMe ynbTpasByKa Ha
(H13MKO-XMMHYECKME CBOMCTBA
MeTaJ/IMYeCKMX pacniaBoBs:

YnbTpa3ByKOBOM Kanu/APHbIN

apdeKT
HeKoTopble BO3MOXXHOCTH
MCNoJIb30BaHUA Y/IbTpasByKa

AKyCTOMaFHeTOBﬂeKTpM'-IeCKMﬁ

3 ekt

MexaHuyeckme KonebaHmsa
AkycTHKa

YnbTpassyk
BonHoBoe auxeHHe
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BonHoBoe fBmKeHNe

\BonHOBOE IBILKEHNE

BonHoBoe auKeHue.
. HA TJIABHYHO

BosiHa - 3TO BO3MYyLLEHUE, PACNPOCTPAHSAOLWEECA C KOHEYHOM CKOPOCTbIO B - Kone6anus u BosHbI
NPOCTPAHCTBE M Hecyluee ¢ Co60M 3Heprmto. CyTb BOJIHOBOTO ABUMKEHWUSA COCTOUT B . CToAuMe BOJIHbI
nepeHoce 3Hepruun 6e3 nepeHoca BellecTsa. J1lo6oe BO3MYLLEHME CBSA3AHO C KaKMM-TO
HanpaBfieHMeM (BEKTOP 3/IEKTPUYECKOrO MOJIS B 31IEKTPOMArHUTHOM BOJIHE,
HanpBJieHWe KoJieGaHUM YacTmL, NpU 3BYKOBbLIX BOJIHAX, MPAaAMEHT KOHLEHTpaLUK,
rpagveHT noteHumana v 7.4.). Mo B3aMMOMNOIOKEHMUIO BEKTOPA BO3MYLLEHUA M BEKTOPaA - Andpakumsa
CKOPOCTM BOJIHbI, BOJIHbI MOAPA3AENATCA Ha NPOAO/bHbIE (HanpaBiaeHWEe BEKTOpa . UHTepdepeHums
BO3MyLLEHMS COBMAJAET C HanpaBJ/iEHMEM BEKTOPA CKOPOCTH) M NonepeyHble (BEKTOp . Fonorpadma
BO3MYLLEHMS NEPNEHANKYIAPEH BEKTOPY CKOPOCTH). B XKMAKOCTAX U ra3ax BO3MOXK-

. dddekT Jonnnepa-duso
. MNonapusauymsa

HbIB TOJIbKO NPOAO/IbHbIE BOJIHbI, B TBEPAbIX T€MAX M NPOAO0/IbHbIE U NOMNEpeYHbIe. - Ancnepcus BonH
BosiHa HeceT ¢ cO60M M MOTEHLMA/IbHYIO M KMHETUYECKYH 3HEprmo. CKOPOCTb BOJIHbI, T. . MexaHuueckue KonebaHus
€. CKOPOCTb pacnpoCTpaHEHUs BO3MYILEHMS, 3aBUCUT KaK OT BUZA BOJIHbI, TaK U OT . AkycTuKa

XapaKTepUCTMK Cpeabl, HanpuMep, OT NPOYHOCTU B6ETOHA NpU 3aTBepAEBaHUM.
M3mepAasa CKOPOCTb pacrnpoCTPaHEHUA YAbTPa3BYyKa MOXHO ONpeAennTb, KaKyio
NPOYHOCTb Habpan 6eToH B npolecce BbinapuBaHuA. ("3HaHne-cuna'll, 1969) - BonHosoe apmkeHHne

. YnbTpasByK

B AnoHuu npeanoxkeHo nponyckaTb Y/bTPa3BYK Yepes CTasibHble U3aenmsa
nepneHAMKYAApPHO TEM NOBEPXHOCTAM, PAacCTOAHME MEXAY KOTOPbIMM HYXHO
u3mMepuTb. CTasibHble U34enA NOMEeLLAIMCb B OCTHYHO BaHHY, KOTopas
NpocBeYMBaach y/bTPa3BYKOBbIMW MMMYbCaMM. M3MEPMB BpeMA HEOOXOANMOE ANs
NPOXOXAEHUA MMIMYJIbCa OT KaxAoro BMbparopa, onpeaensasim BHELHWE pa3xmepbl
usgenua /3asaska AnoHmn N 51-23193/.

Mpy HaIMYMK AUCIEPCHM BOJIH MOHATME CKOPOCTM BOJIHBI CTAHOBUTCS He
OZHO3HAYHbIM; MPUXOAMUTCA pas/iMyaTh ha3oByH CKOPOCTb (CKOPOCTb
pacnpocTpaHeHus onpezeneHHoN dasbl BOJHbI) M FPYMMNOBYI0 CKOPOCTb, ABNAIOLYOCS
CKOPOCTb MepPeHOCa SHEPIUM, YTO YCIIOKHSAET pas/IMyHble M3MEpUTEIbHbIE PABbOTbl C
MOMOLLbIO Pa3/IMYHOrO B1AA KosleGaHui. B ciyyae e KorepeHTHOro Kone6aHms
(ba3oBas CKOPOCTb MOXKET HECTU MHC(OPMALMIO O CBOMCTBAX Cpeabl.

A.c. 288 407: Cnoco6 MsMepeHus NapocoAep:KaHUA NapoBOAAHbIX CMeCcen M
KOJIMYEeCTBa MaporasoBbIX BKIOYEHUM Mo a.c. N'131138, oTAMYatoWMIMCA TEM, YTO C
LeNbl0 NOBbIWEHUA TOYHOCTMU U YYBCTBUTENIBHOCTU NPU M3MEPEHUAX NapocoeprKaHuA
B BbICOKOYACTOTHbIX TpaKTax C 60/bLUMMMU NOTEPAMM, OTPAKEHHbIM CUrHan, dasa
KOTOPOro XapaKTepU3yeT M3MEPSAEMbIM NapaMeTp, BbIAENSIOT 13 BbICOKOYACTOTHOMO
TpaKTa, YCUIMBAKOT, OFPaHMYMBAIOT MO aMNIMTYIe M CpaBHMBAIOT ero dasy ¢ dason
OMOPHOr0 KOrepeHTHOr0 BbICOKOYACTOTHOIO KoJIe6aHMS.

A.c. 412 421: Cnocob M3MepeHUs CKOPOCTH Y/IbTpasByKa B Cpefjax OCHOBaHHbIM Ha
onpeAesnieHn BPEMEHU PanpOCTPAHEHMSA KOie6aHMI C MOMOLLbI0 ha30BOro CABura,
OT/IMYAIOLMMICA TEM, UYTO C LIE/IbIO MOBbILEHMS TOYHOCTU U3MEPEHMS, MOAYIMPYIOT
Kone6aHus no dase M 0AHOBPEMEHHO MPOMYCKAOT Yepes UCCIEAYEMYIO U STAJIOHHYIO
cpefy, U3MepAA Ha rpaHMLax 06emx cpeji OTHOCUTEIbHYIO BEMYMHY (asbl
Kone6aHui, 1 Mo pesyibTaTamM M3MEPEHUA HAaXOAAT CKOPOCTb Y/bTpasByKa B
uccnesyemon cpeje.




BonHoBoe fBuKeHne

Copyright © 2007 | Kapta

wm:runx@
ﬂ 4 poroBop apeHAbl, GopMbl AOrOBOPOB, 40roBOp NOCTAaBKU, TPYAOBOM AOroBOp,
TUMOBble JOroBopa


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://pantaliainteractive.com/
http://pantaliainteractive.com/

B3aumopeinicTeue Ten

\BsaumopeiicTBue Ten

BsanmogencTeue Ten.
. HATJIABHYIO

B ocHoBe Bceb OM3NUMCKMX ABEHUM IMKUT B3aUMOZAEMCTBME MEXKAY TEaMU MU - DNeKTpOMarHuTHble ABJEHMUA
YaCTULAMM, YYACTBYIOILMMM B 3TUX ABJIOT1Iac- HO NPeACTaB/IEHNA COBPEMEHHOM . 3aKoH KynoHa

(bM3MKe BCAKOe B3aMMOAEMCTBME NepeaaeTcsa Yepes HEKOTOpoe nosie. JeKTpuye
3apsAabl B3aMMOAENCTBYIOT Yepes 3/1IEKTPMYECKOE MoJie, KOTOPOE OHU CO34aloT,
MarHuTbl U 371EKTPUYECKME TOKM - Yepe3 MarHUTHoe nosne. MexaHmyeckoe
B3aMMOZENCTBME OCYILECTBIAETCA Yepes3 3/1eKTPOMArHMTHbIE MOJS, CO3/1aBaeMble - BrarusaHue ananeKkTpuka B
3/1eKTPOHAMM BeLLEeCTBa. KOHAeHcaTop

. 3akoH [xoyna-J/leHuya
. MpoBogumocTb MeTanoB

. B3ammopencTteue Ten
. MHayuupoBaHHbIe 3apasbl

. CBepnpoBogMMOCTb
. DNIeKTpoMarH1THoe none

. lMpoBOAHUK C TOKOM B
MarHUTHOM noJsie

. DNeKTpoABMXKyLlaA cuaa
MHAYKLUK

. MHAYKUMOHHbIE TOKU

« DNIeKTPOMarHUTHbIE BOJIHbI
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MHayumMpoBaHHble 3apagabl

MHAyUMpOBaHHblE 3apAabl.

an BHECEHUMN Xe3apAXKEHHOro NpoBoAHNKA B 31IEKTPHUYHECKOE NOJIE HOCUTE/IN 3apAda
NPpUXOAAT B ABUKEHUE. B pe3ybTaTte y KOHLO0B NpoBOJHMKA BO3HMKAIOT 3apAAbl
NPOTMBOMNOJIOXKEHHOI0O 3HakKa, Ha3blBaeMble MHAYUMPOBAHHbIMU 3apAJaMu.

A.c. 518 839: Cnoco6 cHATMA NOTEHLMAIbHOM KPUBOWM KOJIZIEKTOPA 3/IEKTPUYECKOM
MaLLMHbI MOCTOAHHOIO TOKA, 3aKJ/I0YAIOLMIACA B NMPeMEeLLEHMMU 3/1IeEMEHTA,
06eCneYmBaloLLEro CHATME 3/IEKTPUUECKOrO NapameTpa, BA0J/b OKPYKHOCTU
KOJIIEKTOpa paboTatoLen 3/1eKTPUYECKOM MaLMHbI, OT/IMYAIOLLMIACA TEM, YTO C Lie/Iblo
pacliMpeHms PyHKLUMOHAMbHbIX BO3MOXKHOCTEN, MOBbILLEHMSA TOYHOCTU M HAJEXKHOCTH,
nepemMelleHMe 3/1IeEMEHTA, HanpMMep JaT4HMKa, MCTOJIb3YIOLLEero AB/eHue
SN1eKTPOCTATUYECKOM MHAYKLUMM, OCYLLECTBAAIOT HaZ KOJIEKTOPOM Ha MOCTOSHHOM
pacToOAHMU U U3MEPAIOT Ha AaTYMKE BEMUMHY 3apsAaa, HaBe[EeHHOro 3apaaamMM
KOJUIEKTOPHbIX MJIACTMH, U N0 BEIMYMHAM 3apAZ0B ONpeaessioT XxapakTep
NOTEHLMAIbHOM KPMBOM.

JT0 XKe ABJeHUE UCNO/b3YeTCA A 3alMTbl Pa3/IMYHbIX 0ObEKTOB OT BE3AEMCTBMSA
SNEKTPUYECKMX MOJIEN MYTEM INIEKTPUYECKOTO IKPAHUPOBAHUA U AJIS MOJTyYEHUS
CBEPBbICOKMX NMOCTOSAHHbIX HaNpsyKeHuM (reHepatop BaHge Mpaada).

\MupynupoBaHHbIE 3apsbI

HA TJIABHYHO
JNeKTpPOMarH1THble ABJIeHUA
BsauMmogencTeme Ten

MHAyuMpoBaHHble 3apsgbl
BTaruBaHue JM3NEKTPUKa B
KOHZeHcaTop

3aKkoH [xoyna-J/leHua
NpoBoanMoOCTb MeTaNI0B
CBepnpoBoaAMMOCTb
JNeKTpoMarHMTHoe none

NpoBOAHMK C TOKOM B
MarHMTHOM none
JNeKTpoABMKYLAA CMa
MHAYKLUUK

MHAYKUMOHHbIE TOKU
DNEeKTPOMarHUTHbIE BOJIHbI
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BrarueaHune AV3NEKTPUKa B KOHAEHCATOp

\BrArnBaHme JU3IEeKTPNKA B KOHAEHCATOP

BrarMBaHue AM3neKTpUKa B KOHAEHCATOP.
. HATJIABHYIO

Mpy YaCcTMYHO BBEAEHUU AUINEKTPUKA MEXAY OOK/IalKaMM KOHAEeHcaTopa - DNeKTpOMarHuTHble ABJEHMUA
HabNAaeTCa BTArMBaHUE AMINEKTPUKA MEKAY 0OKNaAKaMM. . BsaumopgeicTeue Ten

. MHayuupoBaHHble 3apsaabl
A.c. 493 641: fo3aTOp XMAKOCTU, COAEpPXKaLLMM FePMETHUHYI0 EMKOCTb C PEry/NATOPOM . BTArvMBaHWe AMINEKTPUKA B
YOPBHA, BbINYCKHbIM CMOHOM M BO3AYXOMNOA- BOAAOU, OTAMYAOLWMNCA TEM, YTO C KOHZeHCaTop

L€/l MOBbILLEHUA HALEKHOCTU M YNPOLUEHWUA KOHCTPYKLMM, B KaHasie
BO3JyXONPOBOAALLEN TPYGbl YCTAHOB/IEH YACTMYHO MOMPEKEHHDIN B JKMTKOCTb
OMBNIEKTPUK MHOTO3/IEKTPOAHbIN 3/IEKTPUYECKMI KOHAEHCATOP, 06KNaKM KOTOPOro B .
MOMEHT BblAa4M }KMAKOCTU COEAMHEHDBI C MCTOUHUKOM Harpsi3KEHHOCTH. . CBepnpoBogMMOCTb

. 3J1€KTpOMaFHMTHoe none

. 3akoH [xoyna-J/leHua
MpoBogMMocTb MeTan 0B

. MNpoBogHUK C TOKOM B
MarHMTHOM nose

. DNIeKTPOABMKYLLAA CMIa
MHAYKLMH

. MHAYKUMOHHBIE TOKM

« DJIeKTPOMAarHUTHbIE BOJIHbI
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3akoH [xoyna-JleHua

3akoH Jxoynsa-JleHua.

Mo AeMCTBUEM SNEKTPUYECKOrO NOASA B NPOBOAHMKE NPU CO3J4aHUM Ha ero KoHLax
Pa3HOCTM NOTEHLMANB 3apAabl ABUKYTCSA - B MPOBOAHMKE BO3HMKAET 3/IEKTPUYECKMIA
TOK. Jlto6ble HapyLIEHUA KPUCTA/NIMYECKOM peLLETKM NPOBOAHUKA - AedeKTbl,
npuMecH, TenaoBsble KO- Ie6aHuUs - ABNSIOTCA NPUUMHOM PacCesHUS 3NEKTPOHHBIX
BOJIH, T.€. YMEHMLLEHMA YNOPAAOYHOCTU ABUKEHMA INEKTPOHOB. [Ipy 3TOM B
NPOBOAHMKE BblaensaeTca Tenso.(3aokH Axoyna - JleHua).

A.c. 553 233: Cnocob nosiy4yeHMsa LEMEHTHOrO K/IMHKepa nyTeM NoAroToBKM,
NoAOrpeBaHUA M CMEKAHUSA CbIpbEBOM CMECH, OTIMYAIOLIMICA, TEM UTO, C LIE/bIO
UMHTEHCUUKaLMM NpoLecca KAMHKEPOO6pa- 30BaHMSA, CNEKaHUE OCYLLECTBIAIT 3a
CYeT NpornycKa Yepes CblipbEBYH MACCY 3/IEKMPUYECKOro TOKa C HanpsaxeHuem 10-500
B.

\3akoH [Ixoynsa-/Ilenna

HA TJTABHYIO
JNeKTpPOMarH1THble ABJEHUA
BsanmopeicTeue Ten
MHAyuupoBaHHbIe 3apAabl
BraruBaHue gMaINeKTpUKa B
KOHZeHcaTop

3aKkoH Jxoyna-JleHua
NpoBoanMoOCTb MeTaNI0B
CBepnpoBoaAMMOCTb
JNeKTpoMarHMTHoe none

NpoBOAHMK C TOKOM B
MarHMTHOM none
JNeKTpoABMKYLAA CMa
MHAYKLUUK

MHAYKUMOHHbIE TOKU
DNEeKTPOMarHUTHbIE BOJIHbI
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n POBOAMMOCTb MEeTaNoB

\IIpoBOAMMOCTH MeTAIOB

MpoBoAMMOCTb MeTaNoB.
. HATJIABHYIO

BblcoKas NpoBOAMMOCTb METAJI/IOB CBSI3aHa C 0COG6EHHOCTBIO Mb 3/IEKTPOHHOTO + DNEeKTPOMAarHWTHbIE ABNIEHMA
CMEKTPa, B KOTOPOM HEMOCPEeACTBEHHO HaJ 3amnoJi- HEHbIMM YPOBHSAMM HaX0AATCA . Bauanue ¢azosbix
CBOGO/HbIE YPOBHM. Y 60/IbLUMHCTBA METAJIJIOB CONPOTHBIEHWUE YBEIMUMBAETCA nepexopos

JIMHENHO C POCTOM TeMnepaTypbl. B TO XKe BpeMA pAj CnN1iaBoB MMEET OTpULUaTE/IbHbIX

TemnepaTypHbIi KO3 hULIEHT CONpoTUBEHMA. MeHATCA CONPOTUBIEHUE U Y
HEMETAJIJI0B. . BamnaHue cocrtaBa

. B3aumopeiicteue Ten
. MHAyuMpoBaHHble 3apaabl

. BrarueaHue ANINNeKTPHKa B
KOHAeHcaTop

. BnMAHMe BbICOKMX AaBNeHMH

. 3akoH [xoyna-JleHua

. [poBognmocTb MeTannos
. CBepnpoBoaMMOCTb

. DNeKTpOMarHMTHoE noJse

. lMpoBOAHUK C TOKOM B
MarHMTHOM none

. JNeKTpoABMKyLlasa cuna
MHAYKLUWK

. MHAYKUMOHHbIE TOKM

« DNIEeKTPOMarHUTHbIE BOJIHbI
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CBepnpoBOAUMOCTb

CBepnpoBOAMMOCTD.

Mpn HM3KKMX TemnepaTtypax nosejeHmne CONpoTMBIIEHUA METAJI/IOB BECbMa C/0XKHO. Y
HEKOTOPbIX META/I/IOB M CMNJIaBOB 06HAPYXKMBAETCA AB/EHUE CBEPXMNPOBOAMMOCTH.
CBepXNpoBOAALLEE COCTOAHME YCTOMUYMBO, ECIM TEMNEPATYPA, MAarHUTHOE MoJie U
NJ0THOCTb TOKA HE NpeBbIAeT HEKOTOPbIX KPUTUYECKMX Npeaenos. B 1976 r.
OOCTUMHYTbI CaeyloWwmue MakCMMalibHble 3Ha4YEeHUA STUX NapaMeTPoB: KpUTHMYECKas
Temnepartypa 23, 4K, Kkputnyeckoe nose 600 K3, NJOTHOCTb ToKa 11 B 11-0M cTeneHu a
CM2.

A.c. 240 844: YCTpOMCTBO ANS NOJyYEHWUSA CBEPXCHMIbHBIX MArHUTHBIX MOJIEN,
npeacTasnsoLiee cO60M OXNaKAEHHbIM CONMMHOMA M3 HECBEPXMPOBOAALLENO
maTepuana, OT/IMYALLMMCS TEM, YTO C Lie/Iblo NOBbILLEHWS HAMPAXKEHHOCTH
MarHMTHOr 0 NoJiA, CHUXEHNA Ce6eCTOMMOCTU M NOTPEGNEHMA SNEKTPOIHEPT MM,
CHapyK1 CO/IMHOMAA PacrnosoXeH B KpUCTasie ¢ paboymMmM 06bEMOM BHE KpuocTaTta
CBEPXMPOBOAALLMI CONEHOMA.

\CsepupoBognmocTs

HA TTABHYIO
JNeKTpOMarH1THble ABJIeHUA

KpuTuyeckue 3HaueHus
napameTpos

B3zanmopencTeme ten
MHAyuUpoBaHHble 3apAabl

BTArMBaHue AM3JIEKTPUKA B
KOHZeHcaTop

3aKkoH [xoyna-J/leHua
MpoBogMMocTb MeTan10B

CBeprnpoBoAUMOCTb
JneKTpoMarHMTHoe nose

NpoBOAHMK C TOKOM B
MarHMTHOM none
JNeKTpoABMHKYLLAA CMA
MHAYKLUUK

MHAYKLMOHHbIE TOKM
DNEeKTPOMarHUTHbIE BOJIHbI
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3ﬂeKTpOMaI'HVITHOe none

JNIeKTpPOMarHMTHoe noJse.

3I'IeKTpM‘-IECKOG M MarHMUTHbIE NMONIA TECHO CBA3aHbl MEXAY co6on. B npupoje
CyuwleCcTByeT 3JIEKTPOMAarHMTHoE nojie - YUCTO IJIEKTPUYECKME U YACTO MarHUTHblE
NnosA ABNIAIOTCA JIMLLb €0 YaCTHbIMU CAIyYasaMM. M3MeHALWMeCa SNeKTpUIeCcKue U
MarHuTHbIE NONA UH- AYKTUPYIOT Apyr p,pyra.(nop, M3MEHEHMEM NoIA Ha40 NOHMMaTb
He TOJIbKO M3MEHEHME ero MUHTEHCUMBHOCTU, HO U ABUNKEHME MONA KaK Lesoro).

MateHT CLUA 3 825 910: Cnocob nepefaym MarHUTHbIX 4OMEHOB MpY MOMOLLM
CaMOBO36YKAaeMbIX YNpaBasieMblX Nosen. YCTPOMCTBO Nepesaym MarHUTHbIX JOMEHOB
MCNoJ/Ib3yeT CamoBO36Yy:Kaatollee yrnpassiollee noje Ans NepeMelleHnss MarHUTHOro
[IOMEHA B TOHKOM MarHMTHOM cJioe U3 peppomarHMTHOro MaTtepmana. Ciom
yrpaBNeHUs NepeMeELLEHUEM JOMEHOB C(hOPMMPOBaH M3 TOHKOMPOBOAALLEr0
matepuana. lMpu nogaye Ha ynpaBAsIOLLMIA CIOM 3/1eKTPUYECKOro Mo Mo COCeACTBY C
MarHUTHbIM CJIOEM M B YMNPaB/ISIIOLLEM C/I0€ BO3HUMKAET PAaBHOMEPHO pacrnpee/eHHbIN
SNIeKTPUYECKMIM TOK. MarHUTHbIM JOMEH, PacnosioxKe- HblM B MarHUTHOM CJloe,
U3MeHSAET NJI0THOCTb TOKA B YNPaB/IAOLWEM C/0€ M BblpabaTbiBaeT B6M3M Ce6S
061aCTb TOKOBOIO BO3MYLLEHUSA. TOK BO3MYLUEHMS, B3aMMOAENCTBYS C MarHUTHbIM
rnonem JoMeHa, obecneymBaeT BbIpabOTKY pe3ybTUPYIOLLErO MHAYLMPOBAHHOMO
YNPaBAAOLIEr0 MarHMTHOro nosiAa. CKopocTb M Hanpas/iEHWE pacnpoCTpaHeHMsA
MarHMTHOro JOMEHa ynpaBJiATCA NMYTEM M3MEHEHMSA NMPUKIAAbIBAEMOrO
3/IEKTPUYECKOrO NOJIA MU MYTEM U3EHEHMSA TOKA BO3MYLLEHMSA B YNPaB/AOLWEM CJl0E.

B3anMHOe MHAYKTUPOBAHME 3/IEKTPUHECKOTO M MAarHMTHOMO NOJIEN NMPOMCXOAMT B
MPOCTPAHCTBE C OFPOMHOM CKOPOCTbIO /CO CKOPOCTbIO CBeTa/ M NpeacTaBaseT co6oM
pacnpocTpaHeHUe 31IEKTPOMArHUTHbIX BOJIH. TaKMMM 3/1IEKTPOMArHUTHbIMWU BOJIHAMM
ABNAIOTCA PAZMOBOJIHBI, CBET - MHPAKPACHbIN, BUAUMDIM, YbTpadMoNeToBblt, a
TaKXKe peHT- FreHOBCKME U raMMa-ny4m. MoaTomMy mHorme achdeKTbl, ONMcaHHblE B 3TOM
pasgene, UMET aHaJloru M B ONTUKE, U, HA06OPOT, "onThyeckme" 3eKTbl LIMPOKO
NPMMEHSAIOTCA B pagMOTEXHUKE, 0COBEHHO B Au- ano3oHe CBY (Hanpumep, addeKT
®apages).

MarHuTHOE none MoXeT 6biTb C034aHO NOCTOAHHbIMU MAarHUTHbIMK, NEpPEMEHHbIMU
SNNEKTPUYECKMM NOoNIEM U ABUXKYLWMMUCA INNIEKTPUYHECKMMU 3apAaMH, B HaCTHOCTH
TEMU, KOTOPbIE ABUXKYTCA B NMPOBOAHUKE, CO34aBad 3)16KTpW-IeCKMﬁ TOK.

A.c. 553 707: Cnocob 3almThbl YesiloBEKA OT NOpaXKeHMA SNEKTPUUYECKMM TOKOM B CETAX
C HanpsaxeHuem Ao 1000 B. nyTem OTKOYEHWUA CETU NPU NOCTYNNEHUU HA
UCMOJIHUTE/IbHbIE OpraHbl aBapUMHOIO CUMrHaNa, BbipabaTbiBAEMOro pasMeLLeHHbIMM Ha
Tese yesoBeKa AaTYMKOM Ha OCHOBE TOKa, MPOTEKaloLero Yyepes Teso YesoBeKa npu
€ro CONpPUKOCHOBEHWMM C TOKOBEZYLLMMM YACTAMM, OTIMHAOLLMIMCA TEM, YTO C LiesIbto
noBbleHMs 3PEKTUBHOCTH AN HOPMMPOBaHMS aBapMMHOIO CMrHaa UCMoJIb3yoT
3/IEKTPOMArHMUTHbIE KONebaHMA, 13nyvyaemble TEJIOM YesI0BEKA, KoTopble duKcHMpyeT
AHTEHHbI C/yKallMe YKa3aHHbIM JaTYMKOM.

A.c. 516 484: Cnocob aBTOMaTMYECKOro peryMpoBaHus NOMOKEHUA d1eKTpoJa Npu
CBapKe MyTeM KOHTPOJIS PUMYECKMX BOSMYLLEHWIM B 30HE CBAPKM, OT/IMYAIOLLMICS
TEM, YTO C LieNbio NOBbILEHMUA TOYHOCTU U 0BecneyeHns BOSMOXHOCTU peryimpoBaHusa
NpW 3/1EKTPOLLIAKOBOM CBapKe, BOKPYr KOHTPOJIMPYEMOro Y4acTKa 30Hbl CBapKM

CO3Jat0T MarHUTONPOBOAALMIM KOHTYP M O MOJIOKEHMM SIEKTPOAA NpW CBapKe CYAAT Mo

pacnpeaeneHuio MarHuTHOM MHAYKUMA, HaBOAMMOl‘/’i CBapO4HbIM TOKOM BHYTPU 3TOIr0

\9nekTpoMarHuTHOE IOTE

HA TJIABHYHO
J/IeKTpPOMarHUTHble AIBJ€HMA
MarHuTHasa uHayKuma. Cuna
JlopeHua

JBuKeHue 3apan0B B
MarHMTHOM nosne
B3zanmopencTteme ten
MHAyuMpoBaHHble 3apajbl

BrarueaHue gM3aNeKTpUKa B
KOHZEeHcaTop

3akoH [xoyna-JleHua
NpoBoauMOCTb MeTaN/I0B
CBepnpoBoAMMOCTb

JNIeKTpoMarHmMTHoe nosne
NpoBOAHMK C TOKOM B
MarHMTHOM none
JNeKTpoABMKYyLLAsa cuna
MHAYKLMU

MHAYKLMOHHbIE TOKM
DNeKTPOMarHUTHbIE BOJIHbI




DneKTpOMarHuTHoe none

KOHTYpa.
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npOBO,ElHI/IK C TOKOM B MarHUTHOM none

\IIpoBOAHNK C TOKOM B MAaTHUTHOM II07Ie

MpoOBOAHMK C TOKOM B MarHMTHOM nosie.
. HATJIABHYIO

Korga no npoBoAHMKY, NOMELEHHOMY B MarHUTHoOE noje, MAET 31eKTPUYECKMI TOK, + DNEeKTPOMAarHWTHbIE ABNIEHMA
3/1EKTPOHbI ABUXKYTCA OTHOCUTE/IbHO MOJIOXKMTEIbHBIX MOHOB, COCTaB/AIOLIMX . Bsaumopencteme
KPUCTa/I/IMYECKYI0 peleTKy. Mo3ToMy M B CUCTeMe oTcYeTa, CBA3aHHOM C pelleTKoM (T. NPOBOAHUKOB C TOKOM

€. B CMCTEME 0TCYETa, B KOTOpOlji NPOBOAHMK HenoABMXeH, cuna JlopeHua ,quCTByeT

. . B3aumopeicTteue Ten
TOJIbKO Ha 3/71EKTPOHbI). Yepes B3aMMoAeMCTBUE S/IEKTPOHOB C MOHaMM 3Ta Cu/1a

nepesiaeTcs pelleTke. - MHAyuMpoBaHHble 3apAfpl

. BTArMBaHuWe AM3NEKTpUKa B
A.c. 269 645: Cnoco6 Bo36YKAEHMSA aKYCTUYECKMX Kosie6aHWi B TOKONPOBOASALLEN KOHAeHcaTop
XMaKocasHoM cpesie, OT/IMYAIOLIMIACA TEM, UYTO C Lie/bio NoBbilEeHMS 3(PDHEKMBHOCTH . 3aKoH [xoynsa-JleHua

npouecca n3nyvyeHuaA, Ha cpeay HaksiaablBalOT NOCTOAHHOE MarHMTHOE noae u

o " . lMpoBognMmocTb MeTannos
OHOBPEMEHHO NpOoNyCKakT Yepe3 Hee NnepeMeHHbIN INEKTPUHECKNUN TOK.

. CBepnpoBogMMOCTb

A.c. 444 653: Cnocob6 ynaoTHEHUA GETOHHOM CMECH, 3aKJ/IYaoLLMMCA BO « DNeKTpoMarHuTHoe none

B3aMMOJENCTBUM Ha Y/IOKEHYIO B OPMY CMECH, KONE6aHUAMM, OTIMYAIOWMICA TEM, - TNpoBoaHuMK c TOKOM B
YTO C Lien1bio noBbleHMA 3 hEKTUBHOCTM NpoLiecca, B hOpMe BbI3bIBAIOT MMMYJIbCHblE MarHMTHOM none
Jedopmaumu co3zaBaemble B3aMMOJEMCTBMEM KPAaTKOBPEMEHHbIX MOLLHbIX . JNeKTpoABMKyLLasa cuna
3/1EKTPOMArHUTHBIX MOJIEM, OAHO U3 KOTOPbIX FEHEPUPYETCS MHAYKTOPOM, a Apyroe MHAYKLMM

€03/aeTCA UMMNYIbCHbIM TOKOB.
. UHAYKUMOHHbIE TOKM

. . DNIeKTPOMAarHUTHbIE BOJIHbI
A.c. 286 318: Cnocob KOHTpos U AeEKTOCKONUU OAHOTUIMHbLIX M3AENNN, MMEIOLMX P

OTKpbITble AeddEKTbI, HaNpMMep BBMAE MYCTOT MM MHOPOAHBIX BK/IOYEHMM,
OT/IMYAIOLLMICA TEM, YTO C LEJIbIO YMPOLLEHUA MPOLECCA KOHTPO/A M34ene NoMeLLaoT
B BaHHY C 3/IEKTPOMNPOBOAHOM KMAKOCTbIO, MPONYCKAIOT Yepes Hee 3NIeKTPUYECKUI
TOK, @ 3aTEM BO3ZAEMCTBYIOT Ha XMAKOCTb MAarHUTHBIM MOJIEM AN U3MEHEHUS ee
KaxkyLLemca naoTHOCTU A0 AOCTUMNKEHMA 6e3Pas/IMYHOIO MOJIOKEHWUSA B HEM MCMPaBHbIX
usgenni, u Haamuua geddeKToB onpeaensatoT No M3MEHEHMIO NOJIOKEHUA U3AeNUA
OTHOCMTE/IbHO [IHa BaHHbI.

Bo3MorKeH M 06paTHbIM 3dEKT: KoNebaHMs pelleTKM NepesatoTcs 31eKTPoHaM, a UX
JABUMXEHUE B MarHUTHOM MoJie NPUBOAMT K BOSHMKHOBEHMIO TOKA.

A.c. 549 732: Cnocob6 HepaspeLlaloLero KOHTPOaA MarHMTHbIX MaTepManos,
3aK/II0YALOLLMICS B TOM, YTO KOHTPOJIMPYEMbIE MarHWTHbIE MaTepMasibl MOMELLAKOT B
MarHuTHOe MoJie M NoABEPraioT BO3LENCTBUI0 MEXAHUUYECKMX HANPSKEHWM B Npeaenax
061acTH ynpyron gedopmaumu, a 0 MEXaHMYECKMX CBOMCTBaX MaTepuasa CyasT no
U3MEHEHUIO MHAYKLMU B HUX, OT/IMHAIOLWMICA TEM, YTO C LiE/Ibio MOBbILIEHUA TOYHOCTH
W NPOU3BOANTEIbHOCTM KOHTPOAIA, MCNOJIb3YIOT NMOCTOAHHOE MarHMTHoe nosne,
MeXaHMYECKME HanpsXKeHMs CO34AK0T C MOMOLLbIO Y/IbTPA3BYKOBbIX KoJle6aHUi, a 0
MeXaHM4YECKMX CBOMCTBaX MaTeprasioB CyAsaT Mo BeMUYMHE NEPEMEHHOM
COCTaB/IAIOLLEN MHAYKUMMU B HUX.
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DNeKTPOABMXYLLAA CWa MHAYKLMN

JNEKTPOABMKYLLAA CMIA MHIAYKLIMMU.

Mpu ABUNKEHWMU (MISMEHEHWNW) MArHUTHOMO MO/A B 3aMKHYTOM MPOBOAHMKE BO3HMKAET
3AC nHaykumn. B cooTBeTCTBMM C NpaBuIoM JleHua HanpasBaeHne MHAYKLMOHHOIO
TOKa TaKoBO, YTO €ro CO6CTBEHHOE MoJie NPenATCTBYET M3MEHEHUIO MarHUTHOMO
MOTOKA, BbI3blBAKOLLEro MHAYKLUMIO. BHELIHME cubl, ABUralolMe MarH1T, BCTpeYaroT
COMpOTUB/IEHUE CO CTOPOHBI MPOBOAALLErO KOHTYpa. CoOBCTBEHHOE Mo/e KOHTYpa
TaKoBO, YTO MPU MPUBSIMNKEHMM MarHMTa pamMKa M MarHMT OTTa/IKMBaKOTCA, a Npu
yAaneHuu nputarmsatoTca. Bo Bcex cnyyanax BHELHWE CUAbI AONXKHbI 6yAYT BbINOJHATH
paboTy, KoTopasi NpeBpaTUTCA B KOHEYHOM cYeTe B paboTy TOKa.

MateHT CLUA 3 787 770: Cnocob obHapy:KeHMA CHapsAa BblleTalWero U3 CTeosia
opyausa, 1 NpMbop ANA ero ocywecTsneHusa. MarHMT pacnonararTt B6iM3M fyna
opyAus ANs TOro, YTo6bl BblIETAOLWMI M3 CTBOJIA CHapAZ NepeceKas HeKoTopble
MarHuTHbIE CMI0BbIE JIMHUM MarHuTa. [pu oTAeNneHnn cHapsaza oT opyamsa m
NPOXOXKAEHWMM CHapAZa Haj NOCTOSHHbIM MarHUTOM, B CUMTbIBAIOLLEN KaTyLLUKe,
HaMOTAHHOM Ha MarHUTe, HaBOAATCS UMNY/IbCbl HAMPSXKEHUSA, KOTOpble noc/ie
NPOXOXAEHUA Yepes yCUAMTE b NOABOAATCA K ocumnorpady nam xpoHorpady ans
obecneyeHusa oTcyeTa.

A.c. 279 117: TepmocTaT coAepKallyi TENI0M30IMPOBAHHYIO KAMEPY, MarHuT M
HarpeBaTe/ib, OT/IMYAIOLLMIACSA TEM, UYTO C LIE/IbI0 YNPOLLEHUS KOHCTPYKLMM U
NOBbILEHUA HAAEXKHOCTH, B HEM HarpeBaTte/ib BbiNOJHEH M3 (peppOMarHUTHOro
marepuasna, yCTaHOMJIEH Ha BaJly 3/IeKTPOABUIraTeENA U PACMO/IOXKEH B NOJ€ MarHUTa.

370 ABNeHUe HabAAeTCA U B TOM CJlyyae, KorJa nepemelleHmsa NpoBoJHMKa He
NPOUCXOAMT, @ MAarHUTHOE MOJIE MEHSAETCSA BO BpeMeHM. EC/IM KOHTYp NpoBoAsALLMi
3AC MHAYKUMM Bbi3bIBAET B HEM MHAYKLMOHHDBIN TOK, €C/IM HEMPOBOAALLMIA (Hanpumep,
YC/IOBHO NPOBE/EHHbBIN B BO3AYXE), TO BO3HUKAET mib JAC.

\DmeKTpoABIDKYIIAs CHTa MHEYKIVIN

HA F'’/TABHYIO
DNeKTpPOMarHUTHble ABIEHUA
B3anMHaa MHAYKUMA
CaMoMHAYKuMA
B3aumogencTeue Ten
MHAyuupoBaHHbIE 3apAabl
BrarusaHune gManeKTpuKa B
KOHAeHcaTop

3akoH Jxoyna-JleHua
NpoBOAMMOCTb METa/N/IOB
CBepnpoBogMMOCTb
DNeKTpoMarHMTHoe none
NpoBOAHMK C TOKOM B
MarHMTHOM none

JNeKTpoABMKYLLAA CHa
UHAYKLUMM

MHAYKUMOHHbIE TOKM
DNEeKTPOMarHUTHbIE BOJIHbI
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MHAYKUNOHHbIE TOKU

\MHAyKyIOHHBIE TOKN

MHAYKUNOHHbIE TOKM.
. HA TJIABHYHO

Ecnm B U3MEHAIOLLEMCA MarHUTHOM MNoJie NeprneHAMKYAPHO K €ro CUIOBbIM IMHUAM + JNeKTPOMarH1THble AB/IEHUA
MOMECTUTb META/IMYECKYIO (HE (DEPPOMArHUTHYIO) MIACTUHKY, B HEM HAYHYT . Toku OyKo

npoTeKaTb KPYroBble MHAYKLMOHHbIE TOKM. . MexaHuuecKoe geiicTane

ToKOB DyKO
. MarHuTHOe nose BMXpEBbIX
ToKOB. DpdekT MeicHepa

A.c. 513 237: Cnoco6 MarHUTOLLYMOBOM pasmMepoMeTpun peppoMarHUTHbIX U34ENUM,
3aK/II0YAIOLLMICA B TOM, YTO NPe06pa30BbIBalOT MarHMTHbIE LWYMbl B 3/IEKTPUYECKME
CUrHasbl MHAYKTMBHbIM Npeobpa3oBaTesieM, a 3aTeM NPOBOAAT aMIMIMTYAHO-
YaCTOTHbIM aHa/IM3 CNEKTPA CMrHaloB, MO pesy/ibTaTam KOTOPOro CyasaT o . Nopsecka B MarHuTHOM none
KOHTPOJ/IMPYEMOM pa3mepe, OT/IMYAIOWMICA TEM, YTO C Lie/lb MOBbILIEHUS TOYHOCTH . MoBepxHocTHbIN 3D PeKT
KOHTPO/IA TOJILLMHBI 3/IEKTPONPOBOAHBIX HE(hEPPOMArHUTHBIX MOKPLITHI Ha
¢beppoMarHMTHOM OCHOBE BbIAENAIOT Ty YaCTb CMEKTPa CUrHasI0B, KOMMOHEHTDI
KOTOPOM M3MEHUINCb BC/IeICTBME TOKOBUXPEBOIO B3aMMOZENCTBUSA C MarHUTHBIMM .
LUYMaMM. . BTarnBaHue Au3aneKTpuKa B

KOHZeHcaTop

. B3aunmopeicTteue Ten
MHAYyuUMpOBaHHbIe 3apAabl

. 3akoH [xoynsa-J/leHuya

. MpoBognmocTb MeTannoB

. CBepnpoBogMMOCTb

. DNIeKTpoOMarH1THoe none

. MpoBoaHKK c TOKOM B
MarHUTHOM nosne

. DNeKTpoABMXKyLlaA cuaa
MHAYKLUK

. MHAYKUMOHHbIE TOKM

« DNEeKTPOMarHWTHbIE BOJIHbI
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3J19KTpOMaI'HVITH ble BOJIHbI

\DneKTpoMarHuTHbIE BOTHbI

JNIeKTPOMarHMTHbIE BOJIHbI.
. HA TZIABHYIO

. JNeKTpOMarHuTHble ABJIEHUA

. U3snyyeHue aBmkyuieroca
3apAaga

. dddeKT BaBnnosa-
YepeHkoBa

. beTtatpoHHOe u3ny4eHue

. B3anmopeincTteue Ten

. UHayuupoBaHHble 3apAagbl

. BrarusaHue ANS1eKTpHUKa B
KOHAEeHCaTop

. 3akoH [xoynsa-J/leHuya

. MpoBognMmocTb MeTannos
. CBepnpoBoaMMOCTb

. DNIeKTpOMarHMTHoOE noJse

. lMpoBOAHUK C TOKOM B
MarHMTHOM none

. DNeKTpoABMXKyLlaA cuaa
MHAYKLUUK

. MHAYKUMOHHbIE TOKM

« DNEKTPOMAarHUTHbIE BOJIHbI
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[AvaneKkTpuku

\dnsnekTpuKn

AN3NEeKTPUKN.
. HA TZIABHYIO

. [uaneKTpuuyeckme cBomcTBa
BellecTsa

. U3onatopbl u
NnoJ1yrnpoBOAHUKH

. ConpotuBneHue
3/IeKTPHMYECKOMY TOKY

. Tennosble notepu

« [AN3NEeKTpUKH

. AnsanexkTpuyeckas
NpPOHULLAEMOCTb

. Mpo6oi ananeKkTpmKos

. JneKTpoMmexaHW4eckue
3 deKTbl B AMINEKTPUKaAX

. MupoaneKkTpukn

. Bananue anekTpuyeckoro
nona U MexaHn4ecKmx
HanpsAXKeHUM Ha
CEerHeTo3/IEKTPUYECKUI
3 deKkT

. DNeKTpeThl
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ﬂMBﬂeKTpMHeCKaﬂ NPOHNLIAEMOCTb

\MsmeKTpyyecKas MPOHNIIAEMOCTh

JManeKkTpryeckas npoHMLAEMOCTb.
. HA TJIABHYHO

ANINEKTPUKOB 3aBUCUT OT MHOTMX PakTopoB . o ee M3MEHEHMIO MOXKHO - AManekTpuyeckue cBoUCTBa
KOHTPO/IMPOBaTb XOJ Pa3/IMyHbIX MPOLECCOB B AUI/IEKTPUKAX. BellecTsa

. YacTtoTHaA 3aBMCMMOCTb
A.C N Cnocob KoHTpOoAA ray6uHbl NOJIMMEPU3aLIMM CUHTETUHECKUX KayvyKOB B . [AM3NEeKTPHKM

npouecce mUx paCTBOpHOl‘/li nosiMMepm3saunm, OTHW-IaFOLH,EI‘/liCﬂ TeM, 4TO, C uesiblo
obecnevyeHus HEeNpepbIBHOCTU KOHTPO1A U YNPOLLEHNA METOAMKN aHa/IM3a, UBMEPAIOT
ANSNEKTPUYECKYIO MPOHU- KaeMOCTb pacTBOpa noJsitMepa MU Co CTeneHN N3MEHEHUA
AM3H€KTDMHECKOﬁ NPOHNLAEMOCTH O ranyévHe ﬂOﬂMMepM3aL|,Mﬁ npoAayKTa

. Auanektpuyeckas
NPOHMLLAEMOCTb

. Mpo6oi anManeKTpuKkos

. 3neKTpomexaHqucm4e

A.C.N 497520: Crnoco6 onpeaeneH1s BpeMeHM NPONUTKM NOPUCTbIX MaTepHasios, 3 dekTbl B AUINEKTPHUKAX

3aK/I0YAIOLMICA B MOrPYKEHUM KOHTPOIMPYEMOro 06pasLia TOPLOM B KOHTPOJIbHYIO . MUpo31eKTpHKM
KMIKOCTb M OTCYETA BPEMEHM MPOMMTKM OT/IMYAIOLLMICA TEM, YTO, C Lie/Ibio . BAMSHMe 3NeKTPUYECKOro
MOBbILIEHMA TOYHOCTH, 06pasel, MaTepuasa NOMELAOT B AATHMK U3MEPUTEIbHOM
annaparypbl, HarpuMmMep MeXay 06KnajKamu KOHAEHCATOPOB, a BPEMSA MPOMMTKU
OTCUMTBIBAIOT OT MOMEHTA Hayasia 40 MOMEHTA NMpeKpaLLeH1s U3MEHEHUs
3NIEKTPUYECKMX CBOMCTB 06pasLia.

noss U MexaHU4YeCcKnx
Hanps:KeHu Ha
CErHeTo3/IeKTPUYECKUI

apdeKkT

. DNeKTpeThbl
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Mpo6oit AnneKTpnKos

\IIpo6oit AM3TEKTPUKOB

Mpo6o AM3NEKTPUKOB.
. HA TJIABHYHO

HOCHT NGO TEMIOBOM, IM60 SNEKTPUUECKMI - JTaBUHHBIM - XapaKTep. MexaHW3m - AnaneKkTpuyeckne cBoUCTBa
TEn/I0Boro Npo6os - NOCTENEHHBIM Pa3orpeB yyacTKa AMINEKTPUKA, NAZEHNE €ro BelecTBa
COMNPOTMBNEHMA U TEPMMYECKOE pa3pyLUEHWe maTepHana. . [M3neKTpUKM

. AnanektTpuyeckas
A.C.N 218805: Cnocob aneKTpopackpoa Matepuasna, HanpmMmep, TKaH, C NOMOLLbIO NPOHMLLAEMOCTb

3N1eKTpoJa, BbIMOJIHEHOIO No CbOpMe BbIKpOﬁKM ommqaroumﬁcn TeéM, 4T0, C Uesibto

YCKOPEHMA TEXHO/IOMMYECKOro NpoLEecca packpos MOBbILLEHWA TOYHOCTM PAcKpoA U - lpo6on auanexTpukos

COKpaLLEeHUA 0TXO0B MaTepuasa, packpoi NoM3BOAAT pacluMrieHUeM MaTepuana Ha - dneKTpomexaHuyeckue
MOHbl TOKOM BbICOKOIO HanpsKeHusa Hanpumep 10 KB, NPOXoAALLMM Yepes 3pdeKTbl B ANINIEKTPHKAX
pacKpamBaeMblii MaTeEpUaN MEXY HEMOABUKHBIM INIEKTPOLIOM M APYrMM SN1EKTPOJOM . MUpoaneKTpHKM

no JIMHUH 3ﬂeKTpOI'IOBOAHOl‘;1 CXeMbl, nepemMellaembiM NO APYryro CTOPOHY

. BauaHue aneKTpuyeckoro
pacKkpaeBaeMoro martepuasia. P

noas U MeXaHUYeCKUX
Hanps:KeHUM Ha
CErHeTo3/1IeKTPUYECKUI

apdeKkT

. DNeKTpethl
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JneKkTpomexaHuyeckme 3GpdeKTbl B AUINEKTPUKAX

\9nekrpomexanmaeckne 3¢pPexThI B AUIMEKTPIKAX

JneKTpoMexaHnyeckue 3pdeKTbl B AMINEKTPUKAX.

. HATJIABHYIO

. An3aneKTpuyeckme cBOMCTBA
BeulecTea

. DNEeKTpoCcTpakums

. MbesosneKkTpuyeckui
apdeKkT

. O6paTHbIM Nbe303ddeKT

. AMN3NeKTpUKM

. AnsanekTpnyeckas
NPOHMLAEMOCTb

. MNpo6oi ananeKTpmMKoB

. DJIeKTpOMexaHMyeckme
3 deKTbl B AUINEKTPMKaX
. MupoanekTpukm
. Bananue anekTpuueckoro
nosia M MexaHU4eCKUx
HanpAXKeHUM Ha
CerHeTo3/IeKTPUYECKUI
3 deKkT

. DNeKTpeThl
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MpoanexkTpukn

\IInposmexTpuxn

MpoaneKkTpuKm.
. HA TZIABHYIO
B HEKOTOPbIX KpUCTaIAX CYMMapHbIM AMMOJIbHBIM MOMEHT OT/IMYEH OT HYJ/IA Jaxe B - AManeKkTpuyeckne csoncTBa
OTCYTCBME BHELLHEro 31eKTPUYECKOro noas. Takoro poja KpucTansibl Ha3blBaloT BellecTsa
CaMOMpOM3BOJIbHO MJIM CMIOHTAHHO NOJIAPM30BAHHbIMMU KpUCTanaamu. Jpyroe Ha3BaHue . 3NIeKTPOKaNOpUUYECKMI
3TUX KPUCTAJIJIOB - MUPOIJIEKTPUKM. ITO Ha3BaHME MOABMUJIOCH NOTOMY, YTO shcpexT

MUPO3IEKTPUKM 0BHAPYKMBAIOT MO BO3HMKHOBEHMIO 3apAja Ha MX MOBEPXHOCTM NpU
HarpeBaHuM UM oxnaxaeHn. C MOMOLLbIO MUPO3IEKTPUKOB MOKHO U3MEPATb
U3MEeHeHWe TeMnepaTypbl Ha 10 B MMHYC 6-0M rpagyca. . CerHeTtoanekTpuyeckas
Temnepatypa Kiopu

. CerHeToaNeKTPUKH

AN.288356: YcTpoMCTBO ANA onpeAesieHUs TENI0BbIX NMOTOKOB CoZepallee « AHTMCErHeTO3NEeKTPUKH
TEPMO3/IEMEHTbI, PACMOJIOXKEHHbIE Ha MPAHSAX AOMOJIHUTENIbHOM CTEHKM, . CerHeTodeppoMarHeTHKM
neprneHAMKYAAPHbIX HarnpaB/IEHUIO MOTOKA UM3MEPUTEJIbHYIO CXEMY, OT/IMHaloLLyoCA .

o . MarHuTo3NeKTpU4eCKUU
TEM, UTO, C LieJIblo NOBbILIEHUS TOYHOCTH M BbICTPOLENCTBUA, B HEM TEPMO3/IEMEHTDI

BbIMO/HEHbI B BUZE MUPO3/EKTPUYECKMX AATUMKOB TEMMEPaTYpPbl M BK/IIOYEHbI B 3 ekt
YaCTOTHO3ABMCMMYIO LieMb 06PaTHOM CBA3M M3MEPUTE/IbHOM CXEMbI. . AM3NeKTpHKM

. AusnekTpuyeckas
MMpo3neKTpUIECKMit 3DHEKT 0BbIYHO YCIOKHARTCA TEM, YTO KaXkbll NPOHMLLAEMOCTb

MUPO3NIEKTPUYECKUM KPUCTAT ABNSIETCA OJHOBPEMEHHO M NMbE303/IEKTPUKOM. Mo3TOMY

HeoZJHOKpaTHOEe M3MEHeHMe TeMnepaTypbl KpMcTasaa BbisbiBaeT gedopmaumio, a

nocneAHAA NopoauT "BTOPUUHYIO" NONAPU3ALIMIO MbE303IEKTPUYECKOrO

NMPOUCXOXKAEHMSA, HA/IarawlLLyCs Ha "NMepPBUYHYIO" MMPO3IEKTPUYECKYIO MOJIAPU3ALMIO. 3¢ppeKTbl B AUINEKTPUKAX

. [Mpo3neKTpuKn

. Bananue sanekTpuueckoro
nonA U MexaHM4YecKmnx
HanpAXKeHUM Ha
CerHeTo3/IeKTpUYECKUI

3 deKkT

. DNeKTpeThl

. Mpo6oi anManeKTpuKkos
. DNIeKTpoMexaHH4YecKue
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Bnusaxune SNEeKTPNYECKOro nona n MexaHn4yecknx Harlpﬂ)KeHl/lVl Ha CerHeTOBﬂeKTpI/ILIECKVIIZ 3¢¢GKT

CErHeTo3/IEKTPUYECKMIM SdEKT.

BaunsaHue aneKkTpmyeckoro nons MU MexaHM4YeCcKux Hal'lpﬂ)KeHMl‘;i Ha

\Biusaue IIEKTPNIECKOTIO IIO/IA T MEXaHNYECKUX HaHpﬂ)KeHMI‘/‘I Ha CeI‘HeT03)IeKTpM‘{eCKI/II7I Sq)(l)eKT

BauaHWe snekTpuyeckoro nons U MexaHM4yecknx HaI'IpFI)KeHMl‘/’i Ha

CErHeTO3IEKTPUYECKMM 3D dEKT

HA TJIABHYHO
AnaneKkTpuueckune cBomcTBa
BelyecTBa

Casur Temnepatypbl Kiopu
AHOManuu cBoMCTB Npu
¢dasoBbIx nepexogax

MNupoaddeKT B
CEerHeTo3JIeKTpUKax
AN3NeKTpUKMu
AnsanektTpuyeckas
NpoOHULLAEeMOCTb

Mpo6oi aAn3neKTpuKoB
JneKTpoMexaHMYecKue

3 deKTbl B AMINEKTPUKaAX
MN1posneKTpUKH

BaunaHue anektpuyeckoro
NnosaA MU MEXaHUYECKNX
Hanps)XeHui Ha
CETHETO3IEKTPHUYECKMI

apdeKT

dneKTpeThl
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DneKTpeTbl

\9neKkTperst

JNeKTpeThl.
. HATJIABHYIO
- 31eKTPUYECKME aHAJIOMU MO3TAMHbIX MarHMTOB OHWU ANIMTENbHO COXPaHAIOT - AnaneKkTpuyeckne cBoUCTBa
Ha3/IEKTPU30BaHHOE COCTOAHME M CO3Jal0T BOKPYT Ce6A 3/IEKTPUYECKOE MoJie. BelecTBa
JneKTpeTbl NoayYalTCA IM60 OXNaXKAEHUO HAarpeToro AN3NeKTpMKa (BOCKa, LepesnHa, . M3NEKTPUKM

HeMoHa MT.A.) B CMJIbHOM 3/IEKTPUYECKOM noJie , JIM6O OCBeLLEHUEM (MHM

. [Aun3aneKkTpuyeckas
pPaZMoaKTUBHBIM 061y4eHUEM) POTONPOBOAALLMX ANDJIEKTPUKOB, TAKKe B CUJIbHOM A P

none. MpUMeHeHM1e 3NEKTPETOB CBA3AHO B OCHOBHOM C Ha/IMYMEM Y HUX MOCTOAHHOIO NPOHMLAEMOCTD
3/IEKTPUYECKOro Noss. . Npo6on ananexkTpukos

. DNleKTpoMexaHMn4ecKkue
A.C.N 115132 UHaMBUAYaIbHbIM JO3UMETP PAAMOAKTUBHOTO M3JTYYEHWUA U APYroro 3¢ deKTbl B AUINIEKTPHUKAX

MPOHMKAIOLLIEr0 U3/TyYEHMUs, COCTOALLMM M3 NPUEMHMKA U3/TyYEHUS U M3MEPUTE/IBHOO
NM6opa, OT/IMHAIOLIMICA TEM , YTO C Lie/Ibl0 BO3MOKHOCTM OnpeaesieHna CyMMapHoM
[03bl U3NlyYeHMA 3a TpeByeMmblit MOMEXKYTOK BpEMEHM, €ro NMPUEMHMK BbINOHEH B BUAE
3NeKTpeTa, 3aK/YEHHOr0 B FEPMETUYECKMIA KOPMYC, COAEPXaLUmi ras, Hanpumep , MonA U MexaHuHeckux
BO3JyX. HanpA*>XeHUn Ha

CeI'HETO3ﬂeKTpM‘-IECKMI‘:1

. [1posneKTpUKH
. BauaHue sneKtTpuyeckoro

34eCb U3yvYeHUe MOHU3UPYET ras, MOHbl KOTOPOro paspAXKaloT 3/1EKTpeT. adppeKkT
« DNeKTpeThbl
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MarHeTukn

MarHeTuku.

Bcsikoe BeLECTBO ABNAETCA MarHETUKOM, T.€. CMOCOGHO NoJ AeMCTBUEM MarHUTHOIO
noJsisi Np1o6peTaTb MarHUTHbLIM MOMEHT (HamarHuumBatbes). Mo BennymHe u
HanpaB/IEHMIO 3TOr0 MOMEHTA, a TaKKe Mo NMpUYMHAM, ero NOPOAMBLIMM, BCE
BELLEeCTBA AeNATCA Ha rpynnbl. OCHOBHbIE U3 HMX - WA M NapamarHeTUKM.

HA TJIABHYIO

MarHuTHble cBOMCTBA
BewecTsa

AnamarHeTukm
NapamarHeTuKu
depcoMarHeTmsm
AHTUDEepoMarHeTUKH

TemnepaTypHbIi
MarHMTHbIM FrMCTepesunc

deppomarHeTmsm
CynepmapaMarHeTusm
Mbe3oMarHeTMkM
MarHUTO31eKTpHKH

MarHeTukm
MarHuToKanopuieckmm

3 deKkT

MarHMToCTpHKLMA
MarHuTo31eKTpHyecKui

3 deKkT

FMpoMarHUTHbIE ABNEHUSA
MarH1ToaKyCcTUYeCKUM

apdeKT

deppoMarHUTHbIN pe3oHaHC

AHOManMKu cBOMCTB NpU
¢a3oBbIX nepexogax
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MarHutokanopuyecknin 3pdekt

MarHuToKanopuyeckmi acbceKT.

MarHuToKanopuyeckuin ahdeKT - U3MEHEHMe TemnepaTypbl MarHeT1Ka npu ero
HamarHu4MBaHuK. 1A NapamarHeTUKa yBEeIMYEHME MOS NPUBOAUT K YBENMUYEHUIO
TemnepaTtypbl. YTO MCMO/Ib3YETCA A/1A MOJyYEHUA CBEPXHU3KMX TEMMEPATYP METOAOM
aAMabaTMUeCcKoro pasMarHMUYMBaHMUs napamarHUTHbIX CONEN.

\MarxuTokaropudeckuii 3¢ ekt

HA TJIABHYIO

MarHuTHble CBOMCTBA
BewecTsa

MarHeTmuku
MarHuToKanopuiYecKmi

3 ekt

MarHuToCTpUKLMA
MarH1TOo3/1eKTpUYECKUIA

apdeKkT

FMpoMarH1THble ABNEHMA
MarHuToaKycTMYeCcKuim

3 deKkT

deppoMarHMTHbBIN pe3oHaHC

AHOManuKU CBOMCTB Npu
¢da3oBbix nepexoaax
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MaI'HVITOCTpVIKLlVIFI

\MarHuTOCTpUKINS

MarHmMToCTpUKLUMA.

. HA TZIABHYIO
M3meHeHWe pa3mMepoB TeNa, BbI3BAHHOE U3MEHEHUAMM €ro HaMarHUYEHHOCTH, + MaruutHble cBoMCTBa
Ha3bIBalOT - MarHUTOCTPHKLMEN (06bEMHOM MU IMHENHOM) . BennunHa acddekTa ans BelyecTBa
06beMHOM MarHMTOCTPUKLMM -3.10 B MMHYC NATOM CTENEHM, a ANA IMHENHOM - 10 B . TepMocTpuKuma

MMHYC YeTBEPTOM CTEMNEHM.
. MarHeTtuku

o . MarHuToKanopmyeckmim
A.c. 517 927: YCTPOMUCTBO A4/1A OCTUPOBKM 6/10Ka MarHMTHbIX FOJIOBOK, coAep:Kallee

pblyar C 3aKpenieHHbIMM Ha ero KoHUe yKasaHHbIMM 6/10KaMK M UCTOYHMK appext

HanpsXXeHus, Nog BO34ENCTBUEM NMOTEHLMA/IOB KOTOPOro OCYLLEeCTBAAETCA - MarnuTtocTpuKuma
nepemelleHme pblyara, oT/iMyatroleecsa TemM, YTO C Le/blo NOBbIWEHMA TOYHOCTH . MarHuMTo3N1eKTpHYecKui
FOCTUPOBKM B Harnpas/€HMM, NEPNEHAMKYNSAPHOM MOBEPXHOCTU paboyero caos apdeKr

MarHUTHOrO HOCUTENA, OHO CHaBXKEHO I'Ipy)KMHOI‘:i, CerI'IJ'IeHHOl;i C APYrMM KOHLLOM

. TMpoMarHuTHble ABNEHUA
pblyara, MUKCUPYIOLLEM Ero NOJIOXKEHUE 3aXKMMOM, U COIEHOMAOM, MPU STOM pblyar

BbIMO/IHEH B BM/I€ MarHUTOCTPUKLMOHHOTO CTEPXHA M NMOMELLEH CBOEM CpeaHel - Marnuroakyctuieckui
YacTbio B MOJIOCTM CONEHOMAA. 3 PekT

. DeppOoMarHMTHbIN pe30HaHC
10T 3 DEKT CUIbHO 3aBMCUT OT COOTHOLLIEHUSA B CMJ1aBe M OT TeMnepaTypbl. . AHOManuu cesoKcTB npu

¢a3oBbIX nepexogax
Heobbl4yHOEe npuMeHeHue addeKTa ANA HarpeBsa:

A.c. 550 771: YcTaHOBKa N8 MHAYKUMOHHOMO HarpeBa TeKyuMx cpej cofep:kallas
MaCCMBHbIM CEpPAEYHUK C NPOAOJIbHBIMM KaHaNamK1 4SS NPOXOXKAEHWUA cpeabl U
06xBaTblBatoLLLEe €ro KOaKCHaIbHO YCTAHOBJ/IEH- HbIEU3O0JIAILIMOHHYIO TPY6KY M
MHAYKTOP, NOAK/IOYEHHBIM K MCTOYHMKY NEPEMEHHOIO TOKA, OT/IMYAIOLIAACSA TEM, YTO C
Lie/Iblo MHTEHCUUKaLMM HarpeBa NyTeM MHMOPMaLMKM KPUCTANIZIMYECKOM PeLIETKU
MmaTepuasna cepAeyHuKa, a UHAYKTOP LOMOJIHUTE/IbHO MOAK/IOYEH K MCTOUHMKY
NOCTOAHHOIO TOKa.
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MarHutoanekTpryeckmnii 3pdexTt

MarHuToanekTpmuyeckuit addekr.

MarHuTosnekTpuleckui 3bdeEKT - ABNIEHME HamarHUUMBaHWUA psia BellecTs B
aHTU(hEPPOMArHUTHOM COCTOSHUM INIEKTPUYECKMM NOJIEM U UX INTEKTPUUECKM
nosApusaumsa MarHuTHoiM nonem. (OTkpbiTHe N'123). 3TOT 3pdeKT 06ycnoBaeH
cneuubUyecKoMCUMMETPUEN PACcNOOKEHUS MarHUTHbIX MOMEHTOB B
KPUCTaJI/IMYECKOM peLleTKe BelLecTBa.

3T0T 3¢hheKT NO3BONAET NOAyYaTb CBEAEHUA O MAarHUTHOM CTPYKType BeLLecTB 6e3
CIOXKHBIX HEMTPOHOrpachUUECKUX NOCNEACTBUM U NMPUMEHSETCA B BOJIHOBOAHbIX
ycTporcTBax CBY.

\MaranTtosnexrpuyeckuit 3¢ dexr

HA TJIABHYIO

MarHuTHble CBOMCTBA
BewecTsa

MarHeTukm
MarHuToKanopuieckmm

apdeKkT

MarHuToCcTpuKLMA
MarHMTO31eKTpUYECKMH

adbdeKT

FMpoMarH1THble ABNEHMA
MarHuToaKycTMYeCcKuim

3 deKkT

deppoMarHMTHbBIN pe3oHaHC

AHOManuKU CBOMCTB Npu
¢da3oBbix nepexoaax
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rVIpOMaI'HVITHbIe ABNEHNA

MMpoMarHmTHbIe ABNEHUA.

B ocHOBE rMpOMarHUTHbIX MM MarHUTOMEXaHUYECKMX SBEHUIM NIEKMT BpalleHue
3N1eKTpoHa BOKpYT fiapa. CyTb 3TMX ABJIEHMI 3aK/Il04aeTCsa B TOM, YTO HamarHUMYeHue
MarHeTuKa NpMBOAAT K ero BpalleHuto (AddeKT JHwwTelHa U ae Xaace), M Hao6opoT
BpalleHMe MarHeTMKa Bbi3blBaeT ero HaMarHMYMBaHue.

MateHT CLUA 3 322 364: Cnocob KomneHcauuu BIMAHMA TMpoOMarHMTHoOro acddeKkta npu
Yr710BOM NepeMeLLeHNM MarHUTOMETPOB pe3y/IbTUPYIOLLEro NoJif, HaXoAALWerocsa Ha
camosneTe, U NpUBOp ANA ero ocyLecTB/eHNA 0becneynBaeT KOMMNEHCaUmIo BAUAHKA
rMpOMarHMTHOro abdeKTa Ha MarHUTOMETP Pe3Y/IbTUPYIOLLETNO MOJIS KOTOPbIM MMeeT
OTCYMTbIBAIOLLYIO 06MOTKY. TMpOMarHuTHbIM 3(pdEKT BO3HMKAET B pe3y/ibTaTe Yr0Boro
nepemeLleHna OTHOCMTENbHO AaHHOMO HarpaB/ieHMA, COBEPLLIAEMOrO CAMOJIETOM, Ha
KOTOPOM HaxoAMTCA MarHUTOMETP. BbipabaTbiBaeTCA 3IEKTPUUECKUIM CUMHAT,
BEJIMYMHA KOTPOro MpOropLMOHaibHa Yr/I0BOM CKOPOCTU CaMoJieTa OTHOCHUTE/IbHO
JaHHOro HanpasJ/ieHUA 3eKT. B oTcyeTbl MarHUTOMETpa BBOAMTCA NPOMNOPLUOHaIbHAA
3TOMY CMrHasly KOPpeKLMA, KOTOpas YUMTbIBAET TaKKe Yros MeXAy YKa3aHHbIM Bbille
HanpaB/IEHUEM CMJIOBbIX JIMHUIA U3MEPAEMOrO MOJIA.

\IT'mpoMarHuTHbIe ABIEHUS

HA TJIABHYHO
MarHuTHblEe CBOMCTBA
BellecTBa

MarHeTuku
MarHuToKanopuieckmm

apdeKkT

MarHuToCcTpuKLMA
MarHuTo31eKTpHyeCcKui

3 dekT

MpOMarHMTHble SBJEHUSA
MarHuToaKkyCcTU4eCK1i
apdekT

deppoMarHUTHbIN pe3oHaHC
AHOMaNUKU CBOMCTB NpH
¢asoBbix nepexopax
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MarHuTtoakyctuyecknin s¢pdpekt

\Maranroakycrimyeckuit 3¢dpexr

MarHuToaKycTMYeckuint addeKrT.

. HATJIABHYIO

MarHuTosycTmnyeckme 3ekTbl - (MarHMTOynpyrue B3amMmo- JeMCTBMUSA) B pepuTax- + MarnuTHble cBoMCTBa
rpaHaTax BO3HMKAIOT B pe3y/ibTaTe B3aMMOZAEMCTBUA MEKAY CMMHAMM MarHUTHbIX BelyecTBa
MOHOB W YMPYrMMM KONI€BGaHMUAMM PELLETKM, T.€. B pe3ysibTaTe Tex Xe . MarHeTHKM

B3aMMOAEMCTBMIM, YTO U MArHUTOCTPUKLMOHHbIE 3PPEKTbI. o
. MarHuTokanopuueckui

apdeKkT

A.c. 528 497: BOJIOKOHHbIM 3BYKOMPOBOJ, COCTOALMM U3 BOJIOKOH 3BYKOMPOBOJALLErO
yKONpOBoA . YRONPOBOAAL . MarHuToCcTpUKuMA

MmaTepuasna, CO6paHHbIX MO KOHLAM B XKIYT, OT/IMYAIOLWMICA TEM, YTO C LESbIO
yBe/IMYEHNA CTabUIbHOCTU SKCMJTyaTaUMOHHBIX XapaKTEPMCTUK BOJIOKHA BbIMOJIHEHbI M3 - MarHuTOo3/1IeKTpU’ECKMM
¢eppoMarHMTHOro MaTepuana U HamarHM4YeHbl Ha TpebyeMoM yyacTKe 3BYKONpoBoJa 3 dekT

Mo BCEMY ero CeYEHMIo B O/JHOM HanpaBieHUMU. . TMpPOMarHWTHbIE SBNEHMSA

. MarHutoakycTHMyeckmi
A.c. 482 634: Cnocob M3MepeHMa HacTOTbl MEXaHUYECKMX KoslebaHMI 0bbeKTa 3(deKT

OCHOBaHHbIM Ha COBMajieHUM COCTaB/ISOLEN BUOPaLMM C YACTOTOM COBCTBEHHBIX
KOJ1e6aHWM OQHOTO M3 HECKOJIbKO YMPYrMX 3/IEMEHTOB, KECTKO CBA3AHHbINA C 06bEKTOM,
OT/IMYAIOLLMICA TEM, UYTO C LIEJIbi0 NOBbILLEHMS TOYHOCTU U3MEPEHUS, KECTKOCTb
YNpYroro 3/IeMeHTa U3MEHAIOT MarHUTHBIM MOJIEM C CUMMETPUYHOM MarHUTOABMIKYLLEN ¢asoBbIX Nepexofax
CUJIOM HAMNPSXKEHHOCTb KOTOPOro M3MEHSAETCS MUI006PA3HbIM TOKOM, M MO BESIMYMHE
TOKa B MOMEHT pe30HaHca OnpeaesifioT YacToTy MeXaHUUYECKMX KONebaHUM 06beKTa.

. (OeppoMarH1THbIM pe3oHaHC
. AHOManuu ceomcTB npu
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(DeppomarHUTHbI Pe30HaHC

(deppoMarHUTHbINM Pe30HaHC.

- 3ﬂeKTp0HHb|l‘;1 MarHMTHbIM Pe30HaHC B d)eppOMarHETMKaX - COBOKYMHOCTb ﬂBHEHMﬁ,
CBA3aHHbIX C M36MpaTe)’IbelM norsaoweHnemMm CbeppOMarHMTMKaMM SHeprmu
SNIEKTPOMArHMTHOIr 0 NnosA npu 4actotax cosnajalolmx c CO6CTBEHHbIMM YacTOTaMM
npoueccmnmn MarHMTHbIX MOMEHTOB 3J'IeKTp0HHOI‘;1 CHUCTEMDI BO BHYTPEHHEM
3de)eKTMBHOM MarHMTHOM none. (I'Iornou.leHme Ha HECKOJ1IbKO NopAAKOB 6OJ'IbLLIe, yem
8 BP).

A.c. 284 161: Cnoco6 U3MepeHMs MHOrHOBEHHOIO 3HAYEHMA TOKA NMyTeM CPaBHMBAHMA
C MOCTOSAHHBIM TOKOM, OT/IMHAIOLLMICA TEM, UYTO C LIEJIbI0 YBEIMYEHMA BbICTPOAENCTBUA
M TOYHOCTH M3MEPEHUA, DEPPUTOBDIN 3/IEMEHT BbIBOAAT M3 PEXMMA (PEPPOMArHUTHOIO
pe3oHaHca NoMeLlas ero B MarHUTHOE MoJIE U3MEPSEMOTO MOCTOAHHBIM TOKOM,
BO3BPALLAIOT €ro B pexmMm (heppope3oHaHca, M3MEHSAS MOCTOAHHbIM TOK, M MO
BEJIMYMHE MOCTOAHHOIO TOKA CYAAT O MFHOBEHHOM 3HA4Ye€HUM M3MEPAEMOro NapameTpa.

\®eppomMarHuTHBIIT pe3oOHAHC

HA F'’/TABHYIO
MarHuTHble CBOMCTBa
BellecTBa

MarHeTukm
MarHuToKanopuieckmm

apdeKkT

MarHuToCcTpuKLMA
MarHuTo31eKTpHyeCcKui

3 deKkT

FMpomarHuTHble ABNAEHUSA
MarHMToaKyCcTMYeCKMM

3 ekt

®eppomarHUTHbIM pe3oHaHC
AHOManMKU CBOMCTB NpU
¢a3oBbIX Nepexogax
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AHOManuu cBONCTB Npw GasoBbIx Nepexoaax

\AHoMannu cBOJICTB Ipy (a30BBIX HEPEXOTAX

AHOMa/IMM CBOMCTB Npu (Da30BbIX NEPEXOaXx.

. HATJIABHYIO

B6m3n Touek Kiopu 1 Heens y MarHeTUMKOB Hab0A4aeTCA CUJIbHbIE aHOMaIMK B - MarHuTHbIE CBOMCTBA
U3MEHEHWUM Pa3/IMUHbIX CBOMCTB MpPU M3MEHEHMM TemnepaTypbl. Ans BellecTBa
dheppomarHMTHKOB 370 - 3bdeKTbl FonKMHCa (Bo3pacTaHWe MarHUTHOM . 3ddekTbl TMNOKMHCA M

BOCMPUMMUMBOCTHM B6IM3M TOUKM Kiopu 1 bapKra- y3eHa) cTyneHYaTbii X0z KpUBOM
HaMarHM4YeHHOCTU o6pasua B6/IM3u TeMnepaTypbl Kiopy nNpu M3MeHeHMU TeMnepaTtypbl,
YNpYrux HanpsixKeHWM WM BHELUHETO MAarHUTHOrO NOJISL.

bapkrayseHa
. MarHeTukm
. MarHuToKkanopuyeckum

A.c. 425 142: Cnoco6 U3MepeHms MaKCMMasbHOM AuddepeHLManbHOM MarHUTHOM adpekr

NPOHMLIAEMOCTH B hepPOMArHMTHBIX MaTepManax, OCHOBaHHbIM Ha NojcyeTe YMcia . MarHuToCcTpuKUMA
ckaukos bapkrayseHa Ha BOCXOASALLEN BETBM NETIM FMCTEPU3NCA, OT/IMHAIOLLMICS TEM, . MarHMTO3/1eKTpUYECKHUii
4TO C Lie/bIo NOBbILIEHNSA TOYHOCTM W YMIPOLLEHMA NPOLIECCa M3MEPEHMA, YMeHbLUatoT sdcbeKT

HaNPAXEHHOCTb MarHUTHOrO MOIA 10 BE/IMUMHbI, NPM KOTOPOM YMI0 CKa4KOB

BapKray3eHa Ha HUCXOZALLENM BETBM NET/IM TMCTEPU3MCA CTaHeT PaBHbIM MOIOBUHE - TvpomarHuTHble ABNEHNA
06LLEro YMCNa CKAYKOB, NPM 3TOM 3HAYEHMM YMEHBLLAKT HANPSKEHHOCTb MarHUTHOIO . MarHuTOaKyCcTMYeCKMM
NoNA Ha 3aZaHHYI0 BE/IMUYMHY M M3MEPSAIOT NPUPaLLEHUE UHAYKLMM, MO BEUYMHE ekt

KOTOPOM OnpeaenaT MaKCUMabHY0 AMddepeHUManbHYI0 MarHUTHYIO

. deppoMarHuTHbIM pe3oHaHC

. AHOManuM CBOMCTB Npu
(basoBbIX Nepexogax

NPOHNLLAEMOCTb.

Kpome Toro, B613u Touku Kiopn Habaogaetcs heppomMarHuTHas aHoMamsa
TENN0eMKOCTH. JTO JaeT BO3MOXHOCTb Onpeae/iATh Temnepatypy Kiopu 1 oTCyTCTBUM
MarHMTHOro nons.

banskue acbdekTbl HabAAAITCA M B aHTMdEPOMarHUTUKAX.
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KoHTakTHas Pa3HOCTb NoTEHUanoB

\KoHTaKTHas1 pa3HOCTh IIOTEHIIMATIOB

KoHTaKTHaA pa3HOCTb NOTEHLMAO0B.
. HATJIABHYIO

Mpu KOHTaKTe ABYX pa3HblX METAJIJIOB OAUH M3 HUX 3apAXKaeTCA NOJOKUTE/bHO, - KoHTaKTHbIe,
ZIpYroi - oTpULATeNIbHO M MEXKAY HUMM BO3HMKAET pasHOCTb NOTEHLMAOB, TepMO3JIeKTpUYECKHe 1
Ha3blBaeMas KOHTaKTHOM. OHa He o4YeHb Mana - OT AeCATbIX ,qonefz'i BOJIbTa A0 SMUCCHUOHHDbIE ABN1eHUA

HECKOJIbKMX BOJIbT U 3aBUCHUT TOJIbKO OT XMMHUYECKOIro CoCtaBa U TeMnepartypbl

" " . TpuboanekTpuyecTso
KOHTaKTUpYytoLWmx Ten "(3akoH BonbTa)

. BeHTUNbHbIN 3 deKT

A.C.N 508550: Cnoco6 KOHTPO/iISl KaYecTBa CreKaHMs arJioMepauyoHHOM WMXTbI MyTeM » KoHTaKTHaA pasHocTb

M3MEHEHUS SNIEKTPUYECKMX XapaKTEPUCTMK CMEKAeMOoro Matep1ana, oT/IMyalomics notexumanos

TEM, YTO C LieJIbi0 MOBbILIEHUSA 6bICTPOAENCTBMA HENPEPLIBHOCTU KOHTPOJIA Ka4yecTsa , - Tepmoanektpuueckue
UCK/IIOYEHMA BAMSHUA BNAXKHOCTU UCXOAHOM LUMXTbI, M3MEPAIOT abCOIOTHOE 3HaYeHue ABNEHUA
3NEeKTpUYeCcKoro HanpsxeHus (34C) Mexay Koprycom CreKkaeMoro arperata . DNEKTPOHHaA IMMUCCHS

CMeYeHHbIM MaTepHaioM M CPaBHMBAIOT 3TY BE/IMUMHY C aBGCOJIOTHOM BEUUMHOM
3NeKTpmyeckoro HanpsaxeHua (34C), noay4yeHHoM Npu cneKaHMK maTepuana C
3Ta/IOHHbIMW XapaKTePUCTUKAMM.

A.C.N 255620 Cnoco6 onpeaeneHus ycTaloCcTHOM NPOYHOCTU MeTanna
3aK/10YaKOLLMIMCA B TOM, YTO 06paseL, U3 UCeyeMOro MeTasila HarpyyaeT ero 1o
PaspyLEHUS U MO YUCY LIMK/IOB Harpy>KEHUA A0 paspyLIEHUS CyaAT 06 YCTaIOCTHOM
NPOYHOCTU MeTansa, oT/IMYatoLL, C LeNiblo onpeAeneHus HaKoNaeHMsA YCTaNoCTHbIX
NOBPEXAEHUM B METAJI/IE TAKKE B NMPOLIECCE Er0 HArpyKEHUS ; U3MEPAIOT BESMUMHY
paboThbl BbIXOAA 3/IEKTPOHA C €ro NOBEPXHOCTM HANPUMEpP, METOAOM KOHTaKTHOM
Pa3HOCTM MOTEHLMANOB, MO KOTOPOM CYAAT O HAKOMIEHWUM YCTAIOCTHBIX NOBPEXAEHMM
B MeTasie.

KoHTaKTHas pa3HOCTb NOTEHLMANOB BO3HUKAET HE TOJIbKO MEXAY ABYMA MeTasllamu,
HO M MeXAY ABYMSA MOJIYNPOBOAHUKAMM NONYNPOBOLHUKOM M METAJIIOM, ABYMSA
OMINIEKTPUKAMM U T.J., NMPUYEM COMPUKaca- HoLWMeE Tella MOTryT He TOJIbKO TBEPAbIMM ,
HO M JKUAKUMM.
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TepMOBﬂeKTpVILIGCKVIe ABNEHNA

\TepmoaneKTpudecKie sABIEHI

TepMo3neKTpUYecKme ABNEHUA.
. HATJIABHYIO

B MeTannax nonynpoBojHMKax NpoLecchl nepeHoca 3apsaaoB (3/1EKTPUYECKMM TOK) U - KoHTakTHble,

3Hepruu B3aMMOCBA3aHbl, TaK Kak OCYLLECTB/IAITCA NOCPeACTBOM NepemeLLeHNs TEPMO3/IEKTPHYECKHME U
NOABUKHBIX HOCUTE/IEM TOKA - 3/IEKTPOHOB NPOBOAMMOCTU M JbIPOK. 3Ta B3aMMOCBS3b 3MMCCHOHHbIE ABNEHUSA
obycnaenvBaeT paj ABneHUM (3eebeka, MNenbTbe, U TOMCOHA), KOTOPblE Ha3blBaOT . ekt 3eebeka

TEPMO3JIEKTPUUECKMMMU ABJIEHUAMM.
. dddeKT Nenbrbe

. flBneHne ToMcoHa

. KoHTakTHas pasHocTb
noTeHLuanos

. Tepmo3neKTpuyeckme
ABNIEHUA

. DNIeKTPOHHaa 3MMUCCHA
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3J1€KTpOHHaF| SMnccna

DNIeKTPOHHAaA 3MUCCHA.

Mpu KOHTaKTe Ten C BaKYYyMOM WMJIM ra3amMm HabloAaeTca 3/1IEKTPOHHAA IMUCCHA -
BbIMyCKaHWe 3/IEKTPOHOB Te/IaMU MOJ BAMSIHUEM BHELLUHMX BO3EMCTBMI: HAarpeBaHms
(TennoaneKTpoHHaa aMmuccKa) NoToka GoToHOB (POTOIMMCCHA), MOTOKA 3/IEKTPOHOB
(BTOpPMYHAA 3MMCCUA), NOTOKA MOHOB, CUIbHOTO 3N1EKTPUYECKOr0 NoNA
(aBTO3NEKTPOHHAA MM XONOAHAA 3IMUCCUA), MEXAHNYECKMX MM APYrUX "MOPTALWMX
CTPYKTYPY" BO34€MCTBUIM (aK303/IEKTPOHHAA SMMCCUSA)

Bo Bcex BMAAX SMUCCMM , KPOME aBTO3/IEKTPOHHOM, POJib BHELLHUX BO3AENCTBUM
CBOAMTCA K YBEJIMYEHUIO SHEPreTMU YaCTU 3/IEKTPOHOB UM OTAEJIbHBIX 3/IEKTPOHOB
Tena [0 3Ha4YeHUs, MO3BOJIAIOLLENO UM NPEOoA0/IeTb NOTEHLMA/IbHBIM MOPOr Ha rpaHuLe
Tesa C nocseAytoWmnm BbIXOA0M M BaKyyM MM ApYryio cpeay.

A.C.N 226040: Cnoco6 KOHTpOJIA FNy6UHbI HApYLLIEHHOr0 NOBEPXHOCTHOIO CJI0A
MoyrNpOBOAHMKOBBIX MAACTMH, OT/IMYAIOLMXCA TEM, UTO C Le/blo obecneveHms
BO3MOXHOCTM aBTOMaTM3aLMKU U YNPOLLEHMA MO- LLlecca KOHTPOAA, NIACTUHY HarpesaroT
[l0 TEMNepaTypbl , COOTBETCTBYIOLLEN MAaKCUMYMY 3K303/IEKTPOHHOM 3MMCCHU, KOTOPYHO
KOHTPO/IMPYIOT OAHMM U3 U3BECTHBIX CNOCOBOB , @ MO MOIOKEHUIO NMMKA SIMUCCUM
onpeaenaT rnyomHy HapyLeHHOro CJ101.

A.C.N 513460: IneKTpoHHas Typ6uHa, cofeprKallas NomeLleHHble B BKYYMHbIM 6a/110H
KaToZ M aHOZ U pasMeLLEHHbIM MEXAY HUMM POTOP C JIONACTAMM, OTIMYAIOLIMICA TEM,
YTO C Lie/1bio YBEIMYEHMA KPYTALLEroCA MOMEHTaHa Baly TYpoMHbI ee poTop BMOJIHEH
BBMJE Habopa COOCHbIX LMIMHAPOB C JINACTAMM, MEXAY LUMAMHAPaMK POTOPOB
YCTaHOB/IEHbl HEMOABMXHbIE HAMpPaBAAOLME IONATKU UMEIOT MOKPbITUE,

obecneumBatoLLee BTOPHUYHYIO 3NNEKTPOHHYIO SMUCCUIO, HaNpUMep, CYpbMAHO-Le3neBoOE.

\DnexTponHas sMuccHs

HA TJIABHYIO

KOHTaKTHbIe,
TepPMO3JIEKTpHYECKHE U
3MMUCCUOHHbIE ABJIEHUA

ABTO3/1eKTPOHHAsA 3MHCCHA
dddeKT Monbtepe
TyHenbHbIM 3 eKT

KoHTaKTHaA pa3HoCTb
noTeHLuanos

TepMoaneKTpuyeckue
ABJIeHUA

DNEeKTPOHHaA 3MUCCHA
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[anbBaHOMarHUTHble ABNEHNA

\l'a1bBaHOMarHMTHBIE ABIEHNS

[anbBaHOMarHMTHbIE ABJIEHUA.
. HATJIABHYIKO

- 3TO COBOKYMHOCTb ABJIEHUM, BO3HWMKAIOWMX M0J AEMCTBUEM MArHUTHOMO Nos B - lanbBaHo- U
NPOBOAMMBIX MPOBOAMMbIX, MO KOTOPbIM MPOTEKAET 3/IEKTPUYECKMI TOK. MNP 3TOM: TepPMOMarHuUTHble ABJIeHUSA
. FanbBaHOMarHuWTHble
ABNeHUs

. dddeKT Xona

. IddeKT ITMUHrcrayseHa
. MarHuToonpotusieHue
. 3ddeKT TomcoHa

. [anbBaHOMarHWTHbIE ABNEHMUA
. TepMOMaFHMTHbIe ABJ1I€HUA
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TepMOMaI’HVITHbIe ABNEHNA

\TepMoMarHuTHbIE ABIEHUS

TepMOMarHuTHble ABNEHUA.
. HA TZIABHYIO

. FanbBaHo- H
TepPMOMarHUTHble ABJIEHUA

. dddeKT HepHeTa

. dddeKT Purn-Jlearoka

. NpoponbHbie 3pPeKThbI

« DNEeKTPOHHbIN
¢doTOoTEepMOMarHUTHbIN
3 deKkT

. FanbBaHOMAarHMTHblE
AB/IeHUA

. TepMOMarHuTHble ABNEHUSA
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(MaKTopbI, BAMAOLWME Ha ra30BbIl Pa3paj

\@axkTOopHI, BIMAIONE HAa Ta30BbIil paspsL

(dakTOpbI, BAUAIOLME HA ra30BbIM paspaa.
. HA TJIABHYHO

B 06bl4HbIX YC/IX /11060 ras, 6yTb TO BO3AYX MM Napbl cepebpa, ABAfeTCs - JneKkpuyeckue paspagbl B
U3019TOpOM. [/l TOro, YTOGbI NOJ AEMCTBMEM I/IEKTPUYECKOTO MOSBO3HUK TOK, rasax
TpebyeTCA KaKMM-TO CMOCOOOM MOHM30BaTb MOJIEKY/IbI Fasa. BHelwHMe nposBneHns 1 . MoTeHuMan MoHU3aLMM

XapaKTEPUCTMKM Pa3paaoB B ra3e Ype3BblyaitHO Pa3HOOBPasHbl, YTO 06bACHAETCA
LIMPOKMM AMANa3oHOM NapameTPoB M 3/IEMEHTAPHbIX MPOLECCOB, ONpeaeAoLmxX
NPOXOX/EHWs TOKa Yyepe3 ras.KnepebiM OTHOCATCA COCTaB M aB/ieHUe rasa, - MoeepxHocTHas uoHM3aumnA
reoMeTpuyecKas KOHMUrypaums paspsaHoro NpocTpaHCTBa, YacToTa BHELWHEro . MpumeHeHue MoHM3aLMM
3/IEKTPUYECKOTO MOJIAA, CMJ1a TOKA M T.M., KO BTOPbIM - MOHM3ALMA M BO3BYKAEHME
aTOMOB M MOJIEKY/ ra3a, peKoMeHAaums yaapbl BTOPOro poja, ynpyroe paccesHue
HOCMTesIeN 3apAza, Pas/IMyHble BUbl SMUCCHUM 3IEKTPOHOB. Takoe MHOroobpasmue
ynpaBaseMbiX (hakTOpoB CO3/aeT NPeAnoChIIKU /18 BECbMa LIMPOKOro NMMMEHEHUS
rasoBbIX Pa3psi/IoB.

. ®oToMoHM3aLMA aTOMOB

. (DaKTOpE:I, B/MAOLWME Ha
rasoBbli paspsj,

. BbICOKOYACTOTHbIM
TOpouZasibHbIM paspag

. Ponb cpepbl U s3neKkTpoaos

. Tnewowmi paspag,

. Crparbl

. KopoHHbIl pa3psag

. [Ayroeoi paspsag,

. WUckpoBbiit paspsag,

. (akesnbHbIM pa3pag

. "CTeKaHue" 3apsafoB c
ocTpms
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BblcOKOUACTOTHbIV TOpOMAANbHbIN pa3pas

BbICOKOYACTOTHbIM TOpPOMAAbHbIN paspaa.

O6bI4HO ra3oBM paspsAj MOUCXOAMUT MEXKAY NPOBOAALLMMM SNEKTPOAAMU CO3LAIOLIMMM
rPaHUYHYIO KOHMUIYPALMIO 3/IEKTPUYECKOO MOJIA U UrpatoLLMMM 3HAUMTEbHYIO POJib B
KayecTBe UCTOYHMKOB M CTOKOB 3apsiKeHHbIX YacTul,. OAHaKO Ha/lMumne 3EKTPOSOB
Heo6s3aTe/IbHO (BbICOKOYACTOTHBIM TOPOMAA/IbHBIN 3apAs).

\BBICOKOYaCTOTHBII TOPOUIATBHBII Pa3psy,

. HATJIABHYIO

. JneKpuuyeckue paspsagbl B
rasax

. QaKTtopbl, BAMAIOWME HA
rasoBbli pa3psag,

. BbicokouyacToTHbIN
TOpOMAaNbHbIM pas3psg

. Ponb cpeppl M 3neKTpoos

. Thnewowmi paspag,

. Ctpatbl

. KopoHHbIM paspag

. [yroeo# paspag,

. UckpoBbIit paspag,

. (dakesnbHbIM pa3pag

. "CTekaHue" 3apsajoB C
ocTpmA
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Ponb cpenbl U 3NeKTpoAoB

\Po71b cpenbl 1 97IEKTPOTOB

Ponb cpeabl M 3neKTpoaoB.
. HA TZIABHYIO

Mpu gocTaToyHO 60/bLWMX JaBAEHUAX U AJIMHAX Pa3pAAHOro MPOMEXYTKA OCHOBHYIO - dneKpuueckue paspagpl B
poJib B BO3HMKHOBEHWM M MPOTEKaHUM pa3psAja UrpaeT rasosas cpega. MogaepraHue rasax
pa3psAHOro ToKa orpejesnseTcs NojAepKUBaHMEM PaBHOBECHOM MOHM3ALMM rasa, . ®aKTOpbI, BAMSIOWME HA

I'IpOMCXO,Cl,ﬂIJJMIji Npn MaJibiX TOKax 3a CHeT rayHoeHA0BCKMX NMpoLeccoB KaCKaAHOI‘:i

o rasoBbli pa3psag,
MOHM3aLMM, A NPU BOJIbLLIMX TOKaX 3a CHET TEPMUYECKOM MOHMU3ALMM.

. BbICOKOYACTOTHbIN

TOpOMAanbHbIM pas3pag
MpY yMeHbLUEHUM AaBJEHUA ra3a M A/MHbI Pa3pAAHOro MPOMEKYTKA BCE 60/1bLUYH0

poJib UrpaloT NPOLECCHI Ha 3/1eKTpogax; npu P 0, 02+0, 4 MM.pT.CT/CM NpPOLECCh Ha - Ponb Cpef'-b' W 3N1EKTPOAOB
3/IEKTPOJax CTAaHOBATCA ONnpeaesAloWnMH. . Tnetowmn paspsag
. Crparbl

. KopoHHbIM pa3pag

. [AyroBoi paspsag,

. UcKpoBbii paspsag,

. ®daKenbHbIN pa3pag,

. "CTeKaHue" 3apsajoB c
ocTpms
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Tnetowwmii pa3pag

\Tnerouuit paspsn

Tnetowmi paspag. HA T 1ABHYIO

Mpy Manbix paspAafHbIX TOKaX MEXAY XOJI0AHbIMW SNEKTPoJaMM M JOCTAaTOYHO - dneKpuyeckue paspaipl B
O/IHOPOJHOM MOJIE OCHOBHbIM TMMOM pa3psAja ABAAETCA TAeLMiA pa3paa, rasax
XapaKTepu3ylowmica 3HaumTesbHbIM ((50 - 400 B) KaTogHbIM NaZeHMeM noTeHumana. . (daKTopbl, BAMAIOLLME HaA

Katoa B 3TOM Tune pa3pAaga ncnyckaeT 3JIeKTPOHbI Mo AEﬁCTBMeM 3apAXKeHHbIX
YacTuL U CBETOBbIX KBAHTOB, a TEMNJIOBblE€ ABZIEHUA HE UIPalOT POJIM B NoAAepPXKMBaHU

rasoebli paspajg
. BbICOKOYACTOTHbIN

paspsja. N
TOpoMAanbHbIN pa3pas,

MateHT CLUA 3 533 434: B ycTpoicTBe, NpeaHasHaYeHHOM AS CYMTbIBAHMSA - Ponb cpepnpl v anekTposos

MHOPMaLIMK € NEPdPOPUPOBAHHOIO HOCUTENSA, UCMOAB3YIOTCA Namrbl TAEIOLWEro . Tnetowmi paspag

paspAaa, MMEILLME HEBbICOKYI CTOMMOCTb, M, KPOME TOr0, 06/1aJatoLLme BbICOKOM . Crtpatbl

HagexHoCTblo. OcBelueHMe namn Yyepes nepcdopaumn HocuTens UHbopMaLmm

. KopoHHbIi paspsag,
MCTOYHUKOM MY/IbCUPYIOLLIErO CBETA BbI3bIBAET 3aXKMraHME HEKOTOPbIX U3 HMX,

NPOAO/HKAIOLLMECS U MOCIE UCYE3HOBEHUA CBETOBOTO MMMYbCa. TakMm 06pa3om - Ayrosou paspaa
Namnbl TAEOLLEro pa3paaa 06ecneymnsaloT XxpaHeHue MHAOPMaLMM U He TpebyioT . UckpoBbiii paspsaa
AOMONIHUTENLHOrO 3aNOMMHAIOLLEr0 YCTPOMCTBA. . QaKeNbHbIN paspaa

. "CTeKaHue" 3apsajoB c
ocTpmA

Copyright © 2007 | KapTta

ﬂ : 4 lopuanyecKan 6e30MnacHoOCTb, 3KOHOMMKA U UHAHChI; http://muzokon.ru


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://parolesdici.net/
http://www.muzokon.ru/

Crpatbl

Crpartbl.

. HA TZIABHYIO
MprMecb MONEKYNAPHbIX Fa30B B pa3pAAHOM NPOMEXKYTKE NpU KOPOHOOM pa3psje - JneKkpuyeckue paspagbl B
npueBeeT K 06pa3oBaHUI0 CTPAT, T.€. PAcMoJ/IOKEHHbIX NoNepeK rpajueHTa rasax

3/IEKTPMYECKOTr0 MOJIA TEMHbIX M CBET/IbIX MOJIOC. . ®dakTopsbl, BAMs0OLWME HA
rasoBbli pa3psag,

. BbICOKOYACTOTHbIN
TOopoMAa/ibHbIM paspaj

. Ponb cpeppl M 3neKTpoaos

. Tnewowui paspag,

. Crpatsbl

. KopoHHbIM paspag

. [AyroBoi paspsag,

. UcKpoBbii paspsag,

. ®daKenbHbIN pa3pag,

. "CTeKaHue" 3apsajoB c
ocTpms
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KopoHHbI pa3pag

\KopoHHblit paspsx

KopoHHbIi paspsa. HA FIABHYIO

Tnetowmmn paspag B CUIbHO HEOAHOPOAHOM 3/IEKTPUYECKOM MOJIE M 3HAYMUTENIbHOM ( P - JneKkpuyeckue paspagbl B
100 MM.pT.CT.) AaBNEHUM Ha3bIBaOT KOPOHHbIM. TOK KOPOHOro paspsza umeet rasax
XapaKTep MMNYJ/IbCOB, Bbl3blBaE€MbIX 3/IEKTPOHHBIMM laBMHaMM. YacToTa nosBAeHUA . ®aKTOpbI, BAMSIOWME HA

umnynbcos 10-100 Klu. rasoBblif paspsg

. BbICOKOYACTOTHbIN
TOopoMAa/ibHbIM paspaj

. Ponb cpeppl M 3neKTpoaos

. Tnewowui paspag,

. Crparbl

. KopoHHbi# paspaa

. [AyroBoi paspsag,

. UcKpoBbii paspsag,

. ®daKenbHbIN pa3pag,

. "CTeKaHue" 3apsajoB c
ocTpms
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[yroBoii pa3psag

\IdyroBoii pa3psx,

Jyrosoit paspsa.
. HA TJIABHYHO

JlyroBoii paspsaz Habl0aeTca Npu cuie TOKa He MeHee HeCKoJ/IbKMX amnep. Ans - dneKpuueckue paspagpl B
3Toro TMNa paspsaga xapaktepHo masoe (o 10 B) katogHoe nageHue noteHuuana u rasax
BbICOKaA M/I0THOCTb TOKa. N4 AyroBoro paspsaja CyleCcTBeHHa BbICOKaa 3/1eKTPOHHasA . ®aKTOpbI, BAMSIOWME HA

OMUCCHA KaToda U TepMMYECKaA MOHM3aUNA B NJTa3MEHHOM cronoe. CI'IeKTp ayrmn

rasoBbli pa3psag,
06bI4YHO COAEPKMT IMHMU MaTepUasa Katoaa.

. BbICOKOYACTOTHbIN

TOopouaasbHbIM paspsa
A.c. 226 729: Cnocob BbINPAMJIEHUS NEPEMEHHOIO TOKa C MOMOLLbIO ra3opa3psgHOro POVA Paspaa

NPOMEKYTKA C NOJIbIM KaTOJ0M MPU HU3KOM AaBJIEeHWUM rasa, COOTBETCTBYIOLMM - Ponb cpepnpl v anekTposos
0611aCTH NeBOM BETBM KPUBOM [1a- LWeHa, OT/IMHAIOLMICA TEM, YTO C Ye/Iblo MOBbILLIEHUS . Tnetowm paspag
BbINPAM/IEHHOrO TOKa M YMEHbLUEHWUA MaJEHMA HANPAKEHUA B TEUEHMM MPOBOAALLEN
4acTu NEpMoaa, Npm NONOKUTENbLHOM NOTEHLMANE HA aHOJE CUCTEMY ""aHO/-NO/bIM
KaToA"' NnepeBoAMTb B peXMM AyroBOro paspsja.

. Crparbl

. KopoHHbIM paspag

. JyroBoit paspaa

. UcKpoBbii paspsag,

. ®daKenbHbIN pa3pag,

. "CTeKaHue" 3apsajoB c
ocTpus
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Wckposbiii pa3pag

\VckpoBslit paspsn

UckpoBbin paspaa. HA FJIABHYIO

McKpoBOM pa3psj HauMHaeTCs C 06pa3oBaHMA CTPUMEP CaMOpanpoCTpaHSAOLLMXCS - dneKpuueckue paspagpl B
3/IEKTPOHHBIX JIaBMH, 06pa3yioLimx NPOBOASALLMI KaHal MeEXAY 3eKTpogamMu. Bropas rasax
CTaAMsA UCKPOBOro pa3psaza - rNaBHbIM pa3pag - NPOMCXOAMT BAOJIb KaHana, . ®aKTOpbI, BAMSIOWME HA

06pa3oBaHHOI0 CTPUMEPOM, a MO CBMM XapaKTepucTMKam 6/M3Ka K AyroBoMy paspagy,
OrpaHMYyeHHOMY BO BPEMEHM EMKOCTbIO 3/1EKTPOAOB M HEAOCTATOYHOCTBIO MUTAHMS.
Mpu AaBneHuM 1 aTM., MaTepUa U COCTOSHME DIEKTPOAOB HE OKa3blBaeT BIMAHMS HA M
Npo6MBHOE HaNpsAKeHUe B 3TOM BUAe paspaja. TopouAa/bHbIU paspaj
. Ponb cpeppl M 3neKTpoaos

rasoebli paspajg
. BbICOKOYACTOTHbIN

Pacctoanue MexXay CCbepM‘-IECKMMM 3NeKTpoaaMH, COOTBETCTBYHOLLEE BO3HUKHOAEHUIO . THEIOI.UMﬁ pa3pag

MCKpOBOro np060;| BeCbMa 4acCTO CNYXKHUT ANA U3MEPEHNA BbICOKOIro HanpAXeHuA. . Ctpatbl

. KopoHHbI1 pa3psag

A.c. 272 663: Cnocob onpeaeneHnsa pasmMepa MakpoyacTuL, C nojadyen 1x Ha . AyroBoi paspag

3apAXXEeHHY0 NOBEPXHOCTb, OTﬂMLIalOU.LMFICﬂ TeM, YTO C Ue/1bio NoBbIWEHNA TOYHOCTH

U3MEPEHUA, ONpeaensatoT MHTEHCMBHOCTb CBETOBOM BCIbILLKMW, COMPOBOXKAaloLLEN - MckpoBbin paspaj

SNIEKTPUYECKUI NPOGOM MEXKAY 3apAXKEHHOM NOBEPXHOCTLIO M NPUOBIMKALOLLENCA K HEM + ®akenbHbIM pa3pag,

YacTHLEN M MO MHTEHCMBHOCTU CYAAT O pasMepe YacTuLbl. . "CTeKaHWe" 3apAf0B C
ocTpus
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(DakenbHbll pas3pag

\®axkenpHslit paspsn

®akenbHbIM paspaa.
. HA TJIABHYHO

- 0CO6bIM BMA BbICOKOYACTOTHOIO OZ- HOJIEKTPOAHOrO paspsaja. MNpu AaBneHusx, - dneKpuueckue paspagpl B
6/1M3KMX K aTMOChEPHOMY MM Bbllle ero, dakesbHbli pa3psg MMeeT hopMy naaMeHu rasax

CBEYM. 3TOTvBl4,q paspsAja MOXeT CyLecTBoBaTb Npu yactotax 10 My, npu . ®akTopbl, BMAOLWME HA
JOCTaTO4YHOM MHT MOLLIHOCTM MCTOYHMKA. rasoBbIii paspaz

. BbICOKOYACTOTHbIN
TOopoMAa/ibHbIM paspaj

. Ponb cpeppl M 3neKTpoaos

. Tnewowui paspag,

. Crparbl

. KopoHHbI1 pa3psag

. [yroeo# paspag,

. UckpoBbii paspag,

. ®daKenbHbINM pas3pas

. "CTeKaHue" 3apsajoB c
ocTpus

Copyright © 2007 | KapTta

ﬂ . & CTW/IbHbIE M JOpOrue NoJapKM - raobyc 6ap nos CTapuHy NoaoMaeT U wedy u

MY3KY; OCHOBbI 6U3Heca


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://www.s-i-p.ru/vypjem.html
http://remcompany.ru/

"CrekaHve" 3apAaaoB C ocTpuA

"CTeKkaHue" 3apAgoB C OCTpUA.

Mpy U3yYEeHUM 3apANKEHHOrO OCTPUA HabIOAAETCA UHTE- PeCHbIM 3PhEKT - Tak
HasblBaeMoe CTEKaHWEe 3apsAJ0B C OCTPUA. B AEMCTBUTEILHOCTM HUKAKOro CTEKaHMA
HeT. MexaHW3M 3TOro ABJEHMA CEAYIOWMI: UMEIOWMECS B BO3AYXE B HEGO/IbLIOM
Ko/iMyecTBe CBO6OAHbIE 3apAAbl B 6/1M3M OCTPUA Pa3roHAITCA U, YAAPASACh 06 aTOMbI
rasa, MOHM3MpYyT Mx. Co3aaeTcsa 061acTb NPOCTPAHCTBEHHOMO 3apAja, OTKYyAa MOHbI
TOro Zie 3HaKa, 4YTO M OCTpME, BbITA/IKMBAKOTCA MOJIEM, YBJIEKas 3a CO6OM aTOMbI rasa.
MOTOK aTOMOB M MOHOB CO3AAET BreyaT/ieHe CTeKaHMs 3apsagos. [pu 3Tom ocTpue
pa3psaKaeTcs, M OAHOBPEMEHHO NOJTyYaeT MMMYJ/IbC, HanpaBJ/IEHHbIM NPOTMB OCTPUA.

HecKo/1bKO Np1MEPOB Ha NMpUMEHEHWEe KOPOHHOro paspaaa:

A.c. 485 282: YCTPOMCTBO A/18 KOHAMUMOHUPOBaHMS BO3AyXa, COAEpPIKallee Kopnyc C
NnoAJI0HOM M NaTpy6Kamu ANA NoABoJa M 0TBOAA BO3/yXa M Pa3MELLLEHHbIM B Kopnyce
BO34yX0BO3AYLUHbIM TEMNJO0BMEHHMK C KaHa/laMW1 OpPOLLIAEMbIMM CO CTOPOHbI OHOMO M3
MOTOKOB, OT/IMYAIOLMMICS TEM, YTO C LIE/IbI0 NOBbILLEHUS CTENEHU OX/IAXKAEHUSA BO3yXa
nyTem MHTEHCU(DUKALUM UCMAPEHNA KOPOHUPYHOLUE BOAbI, MO OCHM OpPOLUAEMbIX
KaHaJ/10B TEMN/1000MEHHMKA YCTAHOBJIEHbI 3/1IEKTPOAbI, NMPUKPENIEHHbIE K MMEKOLLIEMY
3a3emJieHne Koprnycy C NOMOLLBH M30NATOPOB M MNOAKIOYEHHbIE K OTPULATENIbHOMY
NOJIOCY UCTOYHMKA HaMNpAXKEHMS.

3anaBka CCCP 744429/25: ABTopbl Npeanarann U3MepATb AUameTp NPOBOJIOKM TOHbLLE
NATUAECATU MUKPOH C MOMOLLbI0 KOPOHHOMO paspaja. Kak 13BecTHO, KOPOHHbIN
pa3psj BBUAE CBETALLEroca KoJbLia BO3HUMKAET BOKPYr NPOBOAHMKA, €C/N K
NPOBOZHUKY MPUNIOKMUTL BbICOKOE HanpsxeHue. [pu onpeaeneHnn ceyeHms
NpPOBOAHMKA KOPOHHbBIM pa3psj 6yAeT UMETb BMOJIHE ONpeAesiEHHbIE XapaKTEPUCTUKM.

CTOUTb M3MEHUTL CEYEHME, TOTYAC M3MEHAETCA M XapaKTepUCTUKa KOPOHHOro pa3psja.

\"Crexanmne" 3apsmoB ¢ ocTpys

HA TJIABHYIO

3neKpuyeckue paspsagbl B
rasax

daKTopbl, BAMAIOLWME HA
rasoBbli pa3psag,
BbICOKOYACTOTHbIM
TOopoMAa/ibHbIM paspaj
Ponb cpeabl U 31eKTpoAoB
Tneowun paspag

Crparbl

KopoHHbI paspsag,
Jyroeou paspag
UcKpoBbIi pa3pag
®daKenbHbIM pa3pag
"CTeKaHWe" 3apajoB C oCTpuA
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DneKTpooCcMoc

\9nexTpoocmoc

JNeKTpooCMOC.

. HA TJIABHYIO
(31EKTPO3HAOOCMOC) - ABUKEHME KMUIKOC- TEM MU Fa30B Yepes Kanuanspbl, TBepable - JNeKTpOKMHeTHYeCKHue
nopucTble auadparmbl U MEMOPaHbI, a TaKXKe Yepes C/ION O4EHb MEJIKMX YacTumL, Noa ABNIeHUA
JEeMCTBUEM BHELLUHEr0 3/IEKTPUYECKOro Mo, . DNIEeKTPOOCMOC

. O6paTHbIN 3heKT
INEKTPOOCMOC NPUMEHSAETCA NPU OUYUCTKE KOJJIOMAHBIX PACTBOPOB OT NpUMECEeN, Ans . 3nekTpodopes
OYMCTKM FIMLEPUHA, CaxapHbIX CUPOMOB, KeaTMHA, BOAbl, NMPY Ay6IEHUM KOX, a

TaKKe Npy OKpPacKe HEeKOTOPbIX MAaTePHAsioB 3/IEKTPOOCMOC. - O6patHbiM spdexT

. DNeKTpoKanuANAapHble
ABNEeHMUA
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O6paTHbIN 3pdeKT

\O6parHsIii 3 dexr

O6paTHbIN 3deKT.
. HA TJIABHYHO

IheKT 06paTHLIM 3IEKTPOOCMOCY - BO3HMKHOBEHME pas- HOCTM MOTEHLMANOB MEXKAY - JNeKTpOKMHeTHYeCKHue
KOHLAMM Kanuasapa, a TakKe Mexy NpoTMBOMO/IOKHbIMU NMOBEPXHOCTHbIMM ABNEHUSA
Anadparmamm MeMbpaHbl A5 ApYroi NoOpUCToM cpeabl Npy NpoAa BAEHWM Yepes HUX . dNeKTpoocMoc
KMAKOCTU (NOTEHUMAN TEeYEHMS). .

A ( 4 ) . O6paTHbIN 3pdeKT

. dnektpodopes
. O6patHbIM apdeKT

. DNeKTpoKanuANAapHble
ABNEeHMUA
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SnekTpodopes

\9nexrpodopes

dnekTpogopes.

. HA TJIABHYIO
((kaTodopes) - aBUKEHUE MNOA AEMCTBUEM BHELIHENO 3/1EKTPUMYECKOro MO/ TBEPAbIX « JNeKTPOKMHeTHYeCcKHe
YacTuL, Ny3bIpbKOB rasa, Kanesb *XMAKOCTU, a TaKKe KOJIOMAHBIX YacTuL, ABNIeHUA
HaXoAALMXCA BO B3BELLUEHHOM COCTOAHMM B KMAKOM MM Fra3006pa3HoM cpeje. . 3NeKTpoocMoc

. O6patHbI 3pdeKT
. dnekTpodopes
. O6patHbIM apdeKT

JnekTpodope3 NPUMEHAIOT NpY onpeAesieHNM B3BELLEHHbIX B }UAKOCTU MEKMX
YacTul, He NoAJarWMXCA DUNbTPOBAHUIO MU CHUMAHMIO, AN 06€3BOXKMBAHMS
Topda, OYUCTKM F/IHBI MW Kao/IMHa, 06€3BOXMBaAHMA KPaCOK, OCaXKAeHMEe KaydyKa 13
JlaTeKca, pasgeieHna Mac/IsH- HbiX 3MYJIbCUM, OCAXKAEHMA LbIMOB M TYMAHOB. - JneKTpoKanuanspHbie
AABNEHUsA

A.c. 308 986: Cnoco6 CHMKEHMA NOPUCTOTOCTM KEPAMMUYECKMX M3AE/IUMI NyTEM
HaCbILLEHUA UX AUCNEPCUOHHBIM MAaTEPUAJIOM, OT/IMYAIOLLMICA TEM, UYTO CLE/bIO
NOBbILLEHMS 3NEKTPUUECKOM NMPOYHOCTH, HAChILLEHMS 31eKTpocdopes NPOBOAAT 3a cYeT
3N1eKTpohOpPETUYECKOro 0CAXKAEHUA TBEPABIX YACTML, Ha CYCNEHLUMU C HABOAHOM
JAMCMNEePCUOHHOM Cpeaon.
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O6paTHbIN 3pdeKT

\O6parHsIii 3 dexr

O6paTHbIN 3deKT.
. HA TJIABHYHO

AdheKT 06paTHLIM 31EKTPOdOpPE3Y - BOSHUKHOBEHME pas- HOCTU NOTEHLMAIOB U - JNeKTpOKMHeTHYeCKHue
MAKOCTM B pe3sy/ibTaTe ABMMKEHMA YaCTML, BbI3BaHHOIO CMJIaMM HE 3/IEKTPUYECKOTO ABNIeHUA
XapakTepa, Hanpumep, NpyY oCceaHMM YacTuL, B NoJie TAKECTU, NPU ABUKEHUN B . 3NeKTpoocMoc

YNbTPa3ByKOBOM UJIN Ll,eHTp06€)KHOM none (CEAMeHTaLlMOHHbIFi noTeHuMan nan

. 06paTHbIM 3pdeKT
noTeHLUMan oceaaHms). P bd

. dnektpocopes

. O6patHbiit achdeKT

. DNeKTpoKanuANAapHble
AABNEHUsA
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3J1€KTpOKaI'II/IJ1HFIprIe ABNEHNA

\9neKTpoKanMINAPHbIE ABIEHI

JNEKTPOKaNUANAPHbIE AB/IEHMS.

. HATJIABHYIO

DNEKTPOKaNMANAPHbIE ABNEHUA - ABJIEHUA CBA3aHHbIE C 3aBUCMMOCTBIO BE/IMYMHDI - DNeKTpOKMHEeTHYeCcKne
MOBEPXHOCTHOIO HATSKEHMS Ha rpaHuLe pas- Aesla 3/IEKTPOA-pacTBoOp OT NoTeHuMaa AABNIeHUA
3NeKTpoja. . DNeKTpoocmoc

. O6patHbI 3pdeKT
. dnektpocopes
. O6patHbIi 3cpdeKT

.« DNeKTpoKanuNApHbIe
ABNEHUA
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. HATJIABHYIO

Buammoe, YO 1 UK-usnydyeHune. CBET 3TO COBOKYMHOCTb 3/IEKTPOMArHUTHBIX BOJH - Cet 1 BewecTBo
pasnyHOM A/MHBI. [lManasoH AJIMH BOJIH BUAMMOrO cBeTa - oT 0, 4 o 0, 75 MKM. K . CseToBoe faBneHUe
HeMyY MPMMbIKAIOT 061aCTU HEBMAMMOTO CBeTa - yabTpacdmonetosas (o1 0, 4 o 0, 1 . Ceget
MKM) U MHMpakpacHasa (o1 0, 75 Ao 750 MKM).
) dpakp ( A ) . OTpa)keHue v npenomneHue
cBeTa

BMAaMMbIM CBET JOHOCUT A0 Hac 60JIbLIYI0 YacTb MH(OPMaLUMK M3 BHELLHETO MUpa.
MOMWMO 3pUTENbHOr0 BOCMPUATUA, CBET MOXKHO OBHAPYXMTb MO €ro TENI0BOMY
3heKTy, N0 €ro 3N1EKTPUYECKOMY AEMCTBUIO UM MO BbI3bIBAEMOM MM XMMMYECKOM - Ucnyckanue u nornoujeHune
peakuun. Bocnpusatue cBeTa ceTyaTKoM rasa ABASETCA OAHUM U3 NPUMEPOB €ro
oTOXMMMYECKOro JENCTBUA. B 3pUTE/IBHOM BOCMPUATH OMNpeSENeHHOM ANMHE BOJIHDI
CBeTa COMyTCTBYET Onpefe/ieHHbli LUBeT. Tak usyyeHue ¢ AAMHOM BoSHbI O, , 48-0, 5
MKM 6yaieT rony6bim; 0, 56-0, 59 - kentbim; 0, 62-0, , 75 - KpacHbIM. ECTeCTBEHHbIN
6e/bi CBET, eCTb COBOKYMHOCTb BOJIH Pa3/IMYHOM AJIMHbI, PAcnpoCTpaHSAOLMXCS
0AiHOBPEeMEHHO. Ero MOXHO pasfioxmTb Ha COCTaBAAIOLWME M BbILEAUTb UX C MOMOLLbIO
cneKTpasbHbIX NpUB0POB (MpU3M, AUMDPAKLMOHHBIX PELLETOK, CBETO(DUILTPOB).

. MMornoweHue u paccesHme

Kak U BcAKas BoJIHA, CBET HECET C CO60M IHEPTUI0, KOTOPAs 3aBUCHT OT AJIMHbI BOJIHbI
(MM YacToTbl) U3NTyYEHMA.

YnbTpaduonetoBoe U3Ny4YeHHe, KaK 6o/iee KOPOTKOBOJIHOBOE, XapaKTepu3yeTcs
60/bLUEN SHEPrUEN U 6oJiee CUIbHBIM B3aUMOAEMCTBMEM C BELLLECTBOM, YEM
06bACHAETCA WMPOKOE ero MCrosib30BaHWe B M306peTaTebCcKon NpakTHKe. Hanpumep,
u3ydeHue yabTpadroeToM MOXKET MHULMMPOBATb MM YCUMBATb MHOTME
XMMUYECKME peaKLMM.

A.c. 489 602: Cnocob coeanHEHNA META/IJIOB MYTEM 3aroJIHEHMA 3a30pa MeXay
coeAnHAEMbIMU AeTaIAMU METAIJIOM, NONYYEHHbIM Pa3/ioKEHUEM €ro XMMMUYECKOro
COeAMHEHUSA, OT/IMYAIOLLMMCA TEM, YTO C LIE€/IbI0 YCTPAHEHUS TEPMUYECKOTO
BO34EMCTBMSA Ha COeMHAEMbIE AETa/I1, PA3/IOKEHME XMMUUYECKMX COeaMHEHWUM
OCYLLECTBASAET 06/1y4EHMEM YNbTPadUONIETOBLIM CBETOM.

CyliecTBeHHO BAMAHKUE yabTpacdmoneta Ha 6MONOrM4YecKne 06beK- Tbl, HANPUMEpP, €ro
6aKTepeumaHoe LeMCTBME.

CnesyeT NOMHUTb, YTO YAbTPadMOIETOBOE U3JTyYEHWE OYEHDb CMJIbHO NOrIoLaeTcs
60/IbLUMHCTBOM BELLECTB, YTO HE MO3BOJIAET NPUMEHUTL NPH paboTe C HUM 0ObIYHYIO
CTEKNSAHHYI0 onTMKY. o 0, 18 MKM MCMON3YIOT KBapL, MTOPUCTbIM AMTMI, o 0, 12
MKM - (JII0OPUT; ANA elle 601ee KOPOTKMX BOJIH NPUXOANUTCA NMPUMEHATD
oTpaxaTe/ibHy0 ONTUKY.

Eule 6on1ee LWMPOKO B TEXHMKE MCNOJLb3YIOT AJIMHHOBOJIHOBYIO YacTb CNeKTpa -
UHpaKpacHoe mnsnyyeHme. OTMETUTb 34eCb NPMBOPbI HOYHOrO BMAEHMA, UK-
CMEKTPOCKONMIO, TEMJIOBYHO 06PabOTKY MaTEpPMAIOB, J1A3EPHYIO TEXHMKY, U3MEPEHME
Ha pacCcToAHMM TemnepaTypbl NpeaMeTOoB.

A.c. 269 400: Cnocob NpoTUBOMOXKapPHOro KOHTPO/S BOJIOKHUCTOro MaTepuana,
HanpuMmep, XJIoMKa-cbipua, No4aBaemMoro no TpybonpoBoay K MeCTy €ro XpaHeHus,
OT/INYAIOLLMICS TEM, UYTO C LiE/b0 NMOBbLILEHMSA HAZEKHOCTU XpaHEHMS, KOHTPOJIb




Ceer

OCYLLECTBNAETCA NOCPEACTBOM PACMOJ/IOKEHHbIX MO NEPUMETPY TPYGONpoBoAa
[ATYMKOB, PearmpyoLmx Ha MH@PaKpacHoe M3nydYeHue.

A.c. 271 550: Cnoco6 pemoHTa achaibTO6ETOHHbIX JOPOXKHBIX MOKPLITUIM Ha OCHOBE
NpUMEHEHMSA MHDPAKPACHOTO M3JTyYEHMS, OT/IMHAOLMIMCA TEM, YTO C LieJIbto
obecneyeHns peMoHTa B 3MMHEe BPeMs BHavasle CO3JaloT TEMJIOBYIO 3aLUUTy
HenocpeACTBEHHO B MeCTe NpoM3- BACTBa paboT NyTem CO34aHUA 30H MOJIOKMUTENbHbBIX
Temneparyp NocpesCcTBOM UCTOMHUKOB MH(DPAKPACHOr0 MXJTyYEHMSA, 3aTEM
pasorpeBatoT NpUMEHSAEMbIE B Ka4eCTBE MCXOAHOI0 MaTepuasna achaibTo6eTOHHbIE
6pUKETbl 04HOBPEMEHHO C PEMOHTMPYEMbIM YYACTKOM JOPOXKHOMO MOKPLITUA A0
NIACTUYECKOTO COCTOSHMA NMPU NMOMOLLM MHDPaKPACHBIX JyYeN.

MHTepecHoe cBocTBO MK-ntyuel o6Hapyua HeAaBHO NOJIbCKME YYEHbIE: NpsAMoe
06.J1y4eHne CTaslbHbIX M3AE/IMM CBETOM MH(PaKPaCHbIX J1aMM CAEPKMBAET NPOLECChI
KOPPO3W1K He TOJIbKO B YCJIOBMAX OBbIYHOrO XpaHEHUSA, HO U MpU NOBbILLEHMMN
BJTA’KHOCTM M COLEPXKAaHMA CEPHUCTbIX Fa30B.

CunbHBbIM M306peTaTe/IbCKUM NPUEMOM ABMIAETCA NMEpPEXos OT OAHOro AuanasoHa
U3JTyYEeHUS K APYroMy.

A.c. 232 391: Cnocob6 onpeaeneHns 3KCNo3uLmm 3acBeTKM (oTOpe3nCTOPOB Ha OCHOBE
ZAvacoeuHeHWH 1 a3naoB B npouecce GoTomTorpadmu, OTIMYaIOWMICA TEM, YTO C
Lienbio YJIyyLlEeHNUA BOCNPO- U3BOAMMOCTU U YBEIMUEHUSA BbIXOAA rOAHbIX NPUOOPOB,
NoJlynpoBOAHMKOBBIM 3MMTAKCUAbHbIM MaTepuasl C HAHECEHBIM Ha HEro poTope3ncTom
06/1y4aloT yNAbTpadUoNEeTOBbIM MU BUAUMBIM CBETOM, NMPUYEM SKCMNO3ULMIO
orpeaensaT No BpEMEHWU MCUYE3HOBEHMSA MOJIOChI MOr/I0LWEHMA NIEHKM doTopesuncTa B
o6n1actn 2000-2500 CM. B MMHYC MEPBOM CTEMNeHM . 34ecb 06/1y4aloT KOPOTKOBOJIHOBbIM
CBETOM, a USMEHEHUE CBOMCTB PErMCTPUPYIOT MO NOTJIOEHUIO B MH(PAKpaCHOM
061actu - 2000 CM. B MMHYC NEPBOM CTEMEHM COOTBETCTBYIOT A/IMHE BOJHbI 3, 07 MKM.
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OTpa)KeHVIe n npenomneHne ceeta

\OrpaxeHne I MpeOMIEHIE CBeTa

OTpaeHue 1 npenomeHue ceeta.
. HA TJIABHYHO

Mpy NageHunn napaniesibHoro nyyka cBeTa Ha r/1aZiKyto NOBEPXHOCTb pasgena AByX - CeT v BewecTBo
Npo3payHbiX M30TPOMHbIX CPeJ YacTb CBETA OTpayKaeTcA o6paTHO, a Apyras 4acTb . MonHoe BHyTpeHHee
NpoXoAMT BO BTOPYIO Cpeay, NpU 3TOM Hanpas/ieHMe MyyKa CBeTa MeHsAeTcs; oTpakeHHe
NPOMCXOAUT NpeioM/IEHUE CBETA.
P A P . Cset
. OTpaxeHue u npenomneHme
Yron oTpaxeHus paBeH yray naJeHus, a yroa NpeioMaeHMs CBA3aH C Yr/ioM NageHus cBeTa

COOTHOLUEeHMEM: rae nl u N2 - NnokasaTenu NpesioMaeHna cpes, U - yribl najeHua m

NpenoM/IeHna. . lMornoweHue u paccesHmne

. MCﬂyCKaHMe u nornoweHue

MoKa3aTenn npesioMaeHUsA 06bI4HbIX Fa30B (NP HOPMaJlbHbIX YC0BUAX) BAM3KKU K 1,
ANA CTeKN 3Ta BeNMYMHa nopadka ot 1,4 no 1, 7.

JbheKTbl OTPaKEHUA U NPEOMIEHUS JIEXKAT B OCHOBE PaboThl BCEX OMNTUYECKMX
CUCTEM, KOTOPblE MO3BOJIAIOT NEpPeAaBaTbh CBETOBYH SHEPrUI0 U M306parKeHUs,
(boKycHpoBaTb CBET B MOLLHbIE MYYKM, passaratb ero B CNekTp (cMm. Aucnepcus).

CLUA nateHT 3 562 530: Cnoco6 noJiy4eHMsa M HarpeBaHMA He3arpsa3HEHHbIX N1aMOUAOB
3aK/10YaEeTCA B TOM, YTO MMLLIEHb pacnosiaraeTcs B NepBOM COMNpsXKeHHOM (hoHabHOM
TOYKE 3aKpbITOM KaMepbl, KOTopas NpeAcTaB/seT COG0M 3epKasibHO OTpaKatoLLyo
CUCTEMY, BO BTOpPOM (DOHa/IbHOM TOYKE, COMPAXKEHOM CNEPBOM, FrEHEPUPYIOT KOPOTKMM
UMNYNIbC 3/IEKTPOMAarHUTHOM SHEPruK. 3Ta aHeprusa PoKyCHpyeTCa Ha MULLEHD,
KOTOpas HarpeBaeTCs [j0 04YeHb BbICOKOM TeMMepaTypbl.

OTparKeHHbIM CBET MOXKET HECTM 3HauMUTesIbHYI0 MHbOPMaLMIo 0 hopme npeameTa (a
TaKKe 0 CTPYKTYpe ero NoBepXHOCTM) KaK B C/lydae 3epKasibHOro, Tak U AuddysHoro
OTpaXeHus.

A.c. 521 086: Cnoco6 onpeaeneH1sa NaMk1 BbiIBOJOB paaModeTa- /e, HarnpMmep,
pe31CTOpOoB, NMPM KOTOPOM NMPOM3BOAAT NOrpy*KEHWE BbIBOAA B KanJio pacniaBAeHHOro
NpMNos MU permcTpUpyoT MHTEPBaJI BDEMEHWU MEXKAY CONPMKOCHOBEHWEM BbiBOAA C
Kannen 1 3amblKaHMEM Kamnv HaZl HUM, OTIMYAIOLLMICA TEM, YTO C LiEJIblO MOBbILLEHUS
TOYHOCTU M3MEPEHMA BPEMEHM MaMKM, Ha NOBEPXHOCTb Karnau NpMMos HanpasAsaloT ayy
cBeTa B hopMe Y3KOM MoI0Chl M (DUKCHMPYIOT MHTEPBA BpPEMEHWU MEXKAY Ha4ya/IoM
OTK/IOHEHMA OTPAXKEHHOrO OT NOBEPXHOCTU Kar v Jiyda 4O ero Bo3BpalleHus B
UCXOAHOE MOJIOKEHUE, UCNO/b3YA (DOTOINIEMEHT, COEAMHEHHDBIN CO CYETUMKOM
BPEMEHMU.

A.c. : Cnoco6 onpegeneHus 4acToTbl 06paboTKM NOBEPXHOCTH, 3aK/I0YAOLLMIMCA B
TOM, YTO HanNpB/IAIOT CBETOBOM MOTOK Ha KOHTPOJIMPYEMYHO NOBEPXHOCTb M
PErucTpupyoT CBETOBOM MOTOK, OTPAXKEHHbIN OT HEe, OT/IMYAIOLMICA TEM, UYTO C
LieN1bio NOBbILEHMA TOYHOCTU M3MEPEHMSA, NOBOPAYMBAOT KOHTPOJIMPYEMYHO
MoOBEPXHOCTb BOKPYr OCM, NeprneHAMKYIAPHOM NI0CKOCTHU NaZieHnA CBETOBOro NOTOKa,
PErucTpUpyT YroJl HaKk/IoHa, NMPU KOTOPOM OTPaKEHHbIM OT HEro CBETOBOM MOTOK
6yAeT COCTaBATb 3aJaHyto YacTb, HANpPMMep, NOJIOBUHY OT MAaKCMMAJ/IbHOMO, M MO
anre6pamyecKom pasHOCTM ONpeaensaT YUCTOTY 06paboTKU NOBEPXHOCTY.

Mpouecchbl OTpaXkeHUs M NPENOMIEHUA CBA3aHbI C BHYTPEHHEN CTPYKTYPOM BeLeCTBa;
M3MepeHHe MoKasaTeis NPesOMIEHNS - OAUH U3 BAXKHEMLUMX METOZAOB CTPYKTYPHbIX




OTpa)KeHVIe n npenomneHne ceeTa

uccnenoBaHmi (3).

A.c. 280 956: Cnoco6 nccnefoBaHMs TEMIOBbIX HaMNpsSXeHWM Ha NPO3payYHbIX MOAENAX
nyTem NpoCcBeYMBaHMA 06pasLia MOHOXPOMATMUYECKMM CBETOM, OT/IMYAIOLMICA TEM ,
YTO C Le/blo onpeAeneHns NoJIHOro TEN0BOro HaMpAXXEeHWA, Bbi3biIBaEMOro
HEeOAHOPOAHbIM HarpeBoOM, NpeaBapuTe/IbHO OnpejenaoT rpagMeHT Temnepartyp B
uccneayemom obpasue, U3MepAOT COOTBETCTBYHIOLMIA €My Yro/l OTK/IOHEHUA CBETOBOMO
Jlyya B AAHHOM TOYKE, M MO MOJyYEHHbIM AaHHBIM CYAAT O BE/IMYMHE TEMNIOBOr0
HanpsaxeHus.

A.c. 541 484: Cnocob6 peryivMpoBKM TeMnepaTypbl pasMAardyeHmMa JOHHOMO NpoAyKTa
OTMapHOro arnapara B 3aBUCMMOCTU OT U3MEHEHMA PEXMMHOIO NapameTpa B 30He
NMTaHMA annaparta, OT/IMYAKLWMICA TEM, YTO C Lie/Iblo MOBbILEHUS KaYecTBa
PEeryimMpoBKM, PEXMMHbIM NMapameTp KOPPEKTUPYIOT B 3aBUCUMOCTM OT KoadduumeHTa
NpesIoM/IEHUA AUCTUI- JIAPHOIO NPOAYKTA, BbIBOAMMOIO U3 annapara.

B oblem cnyyae, Nyuun OTpaXKeHHbIM M NPENIOMIEHHDIN - 3TO JIyYM MOJISPU30BAHHOIO
cBeTa (cm.Monsapusauus). CteneHb nonsapmsaLmm 3aBUCHT OT yria nageHus. Mpu
onpeAeneHHOM 3HaYeHuM 3Toro yrna (yron bproctepa) oTparkeHHbIM CBET MOJIHOCTbIO
JIMHEMHO NOAPU30BaH NEPMEHAMKYNAPHO NIOCKOCTH NageHus. Mpu nageHun xe noj
yrnom bproctepa cBeTa, yxe nossapM30BaHHOrO B MJ0CKOCTM NafieHMA, OTPaXKeHUS
BOOLLE HE NMPOUCXOAMUT, HE CMOTPA Ha CKAYOK MoKasaTesia NpesoMieHns (CM.
AHU30TpONMA U CBET).

A.c. 501 377: AKycToonTUYeCKUIM AedNeKTOp, CoaepKaLLMi aKyCTOONTUYECKUIM

3 eEKT U Nbe3onpeobpasoBaTesib, OTIMYAIOWMICA TEM, YTO C LEJbIO YBE/IMYEHUSA €ro
paspeLuatoLlen CrnocobHOCTU C 04HOBPEMEHHBIM YMEHbBLUEHUEM NOTEPb CBETA Ha
OoTpaxeHune, BXOAHaA NOBEPXHOCTb aKyCTOONTUYECKOr0o 3/1IeMEHTA BbINOJIHEHA MO
OTHOLLEHMIO K MOBEPXHOCTH, Ha KOTOPOM PacnoJioXKeH MNbe3onpeobpasoBaTesib, Mo
Yr71I0M, paBHbIM CymMMe yrna bptoctepa 1 yrna aedpakumm bperra gna gaHHoro
maTepuana, a BbIXOA4HaA NOBEPXHOCTb - MO, YI/IOM, PaBHbIM- PA3HOCTM MEXIY YIr/I0M
Bptoctepa v yrnom andpakumm bperra.
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Mornowexve n pacceaHne

\IlorromeHue u paccesiHue

MornoweHue n paccesHue.
. HATJIABHYIO

B npeablayliemM pasgesnie ABNeHMSA pacCMATPUBA/IMCh KaK NeAnoJIoXKeEHUE YTo cpeabl - CeT 1 Bewectso

OMNTUYECKM OAHOPOAHbI M a6CPJIIOTHO NPO3paYHbl 418 CBETa B AENCTBUTEIBHOCTM A€o . Kom6uHaumoHHOe

06CTOUT MHaye. MNpoLecc NPoXoXKAEHWA CBETa Yepes BELLECTBO - 3TO NpoLecc pacceuBaHMe cBeTa
MOF/IOLLEHMA ATOMAMM M MO/IEKYIaMMU SHEPrUM 3/IEKTPOMArHUTHOM BOJIHbI, KOTOpas . Ceet

uZeT Ha Bo36y:KAeHWe KoslebaHMs 3NEKTPOHOB M NOC/IEAYIOLLEro NEPEU3STYYEHUS ITOM

3Heprum B [pu 3TOM, He BCA 3HEPrua NEpensyyaeTcs, YacTb ee NepexoamuT B Apyrme - OtpaxeHue u npenomneHue
BUAbI SHEPTUM HaNPMMEp TEMJIOBYIO. ITO NMPMBOAMT K MOTJIOEHMIO CBETA C B 3aBUCUT cseTa

OT A/IMHbI BOJIHbl CBETA M1 UMEET MaKCMMYMbl Ha 4aCToTax, , CO- OTBETHOLWMX HaCTOTaM . MornouweHune 1 paccesHue

COBCTBEHHbIX KONE€6aHMIM 3/IEKTPOHOB B aTOMaX, CaMMX aTOMOB M MOJIEKY
(cM."MornouieHue m nsnydeHue ceeta”).EcTtecTBeHHO, MOT/IOWEHME 3aBUCHT OT
TOJILLMHbI C/I0S MOT/IOLAIOLIErO BELLeCTBa.

. UcnyckaHue u nornoweHne

CLUA, NATEHT N 3825755. To/luHY NOAMMEPHOM MIEHKWU M3MEPAIOT, CPaBHUBaAs
noTokM MK-u3nyyeHna: oTpaxaroLiero oT NOBEPXHOCTM UMPOLLEALIEr0 CKBO3b NJIEHKY ,
0C/1ab/IEHHOr0 3a CYET MOrJIoWEHUA B C/10e NoJIMMepa.

BennkobputaHma, 3asBka N 1332112. [na onpeaeneH1sa BnarocogeprkaHma npegmera
€ro 06/1y4aloT CBETOM C AMHOM BOJIHbI , Niexallei M B 06/1acTH NOr/IOWLEeHMS BOAbI, U
U3MEPSAIOT CUrHaJ 0CN1abIEHHOMO U3/TyYeHHS.

A.C. N 266560. KoHTpoaupytoT npouecc cywkn no MK--noraouie- H1o napos
pacTBopuTens.

OcnabneHue CBETOBOrO M3/ly4EHUS MpU NPOXOXKAEHMU Yepes cpelly 06bACHAeTCS
TaKXe U paccesaHuem ceeTa. B ciyyae Hannuma B cpesie onTUYECKMX
HEeOoAHOPOAHOCTEN NepensslyYeHUe SHEPTUM SNIEKTPOMArHUTHOM BOJIHbI MPOUCXOAUT He
TOJIbKO B HamnpaB/ieHUM NpoXoasALLer Bo/IHbI(MPOMYyCKaHUE), HO M B CTOPOHbI. JTa YacTb
U3NlyYeHus , Hapaay C AMdparMpoBaHHOM, NPEIOMIEHHOM M OTPaXKEHHOM Ha
HEOAHOPOAHOCTAX COCTOB/AILLMMMU, M 06pasyeT paccesHHbIM cBeT. PaccesHue
o6nagaet aucnepcuelt. B atmocdepe , Hanpumep, paccenBaroTCs NPenMyLLECTBEHHO
rony6ble y4m; 3TMM 06bACHAETCA rosly6oi UBeT Heba, B TO BpEMS KaK CBeT ,
npoxoAALmMi Yepe3 aTMocdepy, oboralieH KpacHbIMU COCTaBSIOLMMM - KPACHbIM
uBeT 30pb. [IpM MOHOXPOMATMUYECKOM OCBELLEHMM AarKe B PU3MUYECKU CUIBHO
HeOAHOPOAHOM Cpese paccesiHue He MPOMUCXOAMT MpM COBNAZEHMM KO3hDDULMEHTOB
npefoMIEeHNA KOMMOHEHTOB cpejbl. BbibpaB KOMMOHEHTbI C pa3/IMiHbIMM
TemnepaTypHbIMK KO3 dULMEHTaMM NPe, MOXKHO CO3ZaTb ONTUYECKMIM TEPMOMETP.

A.C. N 253408. YCTpoMICTBO 418 USMEPEHUA TEMNEPATYpbI, CoeprKalliee
U3MEPUTE/IbHBIM 3/IEMEHT, YCTaHaB/IMBAEMbINM HA MCIeAYEMbIM MaTepuas, U UCTOYHMK
6e10ro cBeTa, OT/IMHAIOLWMMCA TEM, UYTO C LieJblo paclUMPeHUs MHTEpBaa M3MEPSEMbIX
TemnepaTtyp, U3MEPUTE/IbHBIN 3/IEMEHT BbIMOJIHEH B BUAE NPO3PaYyHO KIOBETI,
3arMoJIHEHOM CMECHIO, ONTUYECKM HEOAHOPOAHbIX BELLECTB, COOTBETCTBYHOLLMX
33Jj@aHHOMY MHTEepBasly Temnepartyp, Nokasate/inm NeAloKeHMUA KOTOPbIX 3aBUCAT OT
JJIMHbI BOJIHbI U TeMnepaTypHble KO3 ULMEHTbI NoKasaTenel NpesioMIeHus
OT/IMYAIOTCA 3HAKOM JIMGO BJIUHMHOM.

(MokasaTtenu NpenomaeHna KOMNOHEHTOB CMECH COBMAAAlOT AJA Pas/IMYHbIX AJIMH
BOJIH B 3aBMCUMMOCTM OT TEeMMepaTypbl. 3TOM KIOBETA CTAaHOBUTCA OMTUYECKM
OZIHOPOAHOM ANA CBETa C AaHHOM AJIMHOM BOJIHbI, KOTOPbIM MPOMAA Yepes KIoBETY,




MornoweHune n paccesHne

COoO0BLLAET el onpeaeneHHbIM LBET, COOTBETCTBYIOLLEN ONpeae/ieHHON TeMnepaTtype.
Jlpyrue xe cocTtasnsioLime 6e10ro LBeta pacCeUBaOTCA Ha HEOAHOPOAHOCTAX
CUCTEMBI M Yepes KIOBETY He MoXOAAT).

PacnpegeneHue MHTEHCMBHOCTM CBETA, PACCEAHHOrO CPeAoM Mo pas/iMuHbIM
HanpaBieHMaM (MHAeKaTpuCCa paccesHua), MOXKET AaTb 3HAUYMTE/IbHYI0 MHpOPMALMIO
0 MMKPOMM3NYECKMX NapameTpax cpedbl. TaKoro poja M3MepeHUs HaxoaaT
NpMMeHeHMe B 6MOIOTMK, KOJIOMAHOM M aHUIMTUYECKOM XMMUM, COCTaBAAA NpeaaeTt
HedbeIOMETPUYECKUX MCIe0BaHUM, a TaKKe B a3P030JibHOM TEXHMKE.

CornacHo a.c. 172094 onpeaensoT napameTpbl Kanesb XXUAKOCTU, U3Mepas
XapaKTEPUCTUKM CBETOBOMO M3JIyYeHMS, PaCCEAHHOr0O Ha Karsx.

PaccesaHne HabnogaeTca B YACTbIX BelecTBax. OHO 06bACHAETCSA BO3HUKHOBEHMEM
ONTMYECKOM HEOHOPOAHOCTU, CBA3AHHbIM C hYKTya- LUMAMM NIOTHOCTU, HApUMep,
TenioBbIMK. PaccesHbiM CBET MO HEKOTOPbIM HaNpPaB/IEHMSAM YaCTUYHO MONSPM30BaH.
(cM."AHu30Tponpus n ceet").
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V]CI'IyCKaHVIe nnornoueHne

\McrryckaHue 1 OI/IOIeHIIe

McnyckaHuWe 1 noraoweHue.
. HA TZIABHYIO

Mnama musnyyaeT ceeT. CTEK/0 NorsowaeT yabTpaduonetosbie nyun. O6blyHbIe - CeT 1 Bewectso
¢pasbl, NpMBbIYHbIE NOHATMA.OfHaKO 34eCb TEPMMHBI "M3yYaeT", "noraowaet" . ONTUKO-aKyCTUYECKUH
OMUCbIBAIOT TO/IbKO BHELLHE, IErKo HaboaA, dM3nKa 3TUX NpoLEeccoB 3 ekt

HenocpeAaCTBEHHO CBA3aHa CO CTPOEHNEM aTOMOB U MOJIEKY/T BELleCTBa. CI'IEKTpaﬂbeIl‘:i aHanm3

. CneKTpbl UCNycKaHus
ATOM - KBAHTOBasi CUCTEMA, €r0 BHYTPEHHAA SHEPrUs - 3TO , B OCHOBHOM , SHEprus

B3aMMOJEMCTBMA INEKTPOHOB C AJPOM; 3Ta IHEPrUA COrNTaCHO KBAHTOBbIM 3aKOHAM, - ByHyxpeHHoe nsBneveHue
MOXET UMETb TOJIbKO BOJIHE OMpeAeNeHHbIE ANA KaJa M COCTOAHMA aTOMOB 3HAYEHMA. . UHBepcua HaceneHHoOCTH
TaknMM 06pa3oM CKa, SHEPrMA aTOMa HE MOKET MEHATbCS HEMPEPbIBHO, a TO/IbKO CKay- . Jlasepbl M MX NPUMEHeHMe
KamM - MOPLMAMM, PaBHbIMM PA3HOCTM KaKMX-/IMG0 ABYX pa3peLleHHbIX 3HauYeHUM
SHeprum. + Caer

. OTpaxeHue u npesomneHne
KBaHTOBas cucTeMa (aTOM, MOJIEKYNA), MOJlyHas M3 BHE NOPLMIO SHEPriu ceeTa
BO36Y}KAaeTCs, T.e. MEPEXOAUT C OAHOIO SHEPreTUYECKOro YPOBHS BAPYroM 6onee - Mornowexune u pacceanue
BbICOKMI. B BO36YKAEHHOM COCTOAHMM CUCTEMA HE MOKET HAaXOAMTCA CKOJIb YrOAHO . McnycKaHKe W nornioLyeHme

ZONIF0; B KAaKOM-TO MOMEHT NPOMCXOAMT CaMOMPOU3BOJIbHbIN (CMOHTAHHbIN) 06paTHbIM
NepeXoz C BblAe/IEHUEM TOM Ke 3Hepru. KBaHTOBble Nepexoibl MOryT 6biTb
u3slyyaTesibHble 1 6e3nsnyyatesibHble. BnepBom ciyyae aHeprus noriowaeTcs uam
UCMYCKaeTCs B BUAE NMOPLMM 3/IEKTPOMArHUTHOIO M3/lyYEeHUsl, YacToTa KOTOpOro
CTPOro onpejeneHa PasHOCTbIO SHEPTMIM TEX YPOBHEM, MEKAY KOTOPbIMM MPOUCXOANT
nepexoa. B ciyyae 6e3biznyyatesibHbIX NEPEXOAOB CUCTEMA MOYHAET UM OTAAeT
3HEPrUI0 NpU B3aUMOAEMCTBUAMM C APYTMMM CUCTEMaMM (aTOMaMM, MOJIEKYIaMM,
3/IEKTPOHaMM) Hasimume 3TMX ABYX TUMOB NepxoAoB 06bACHAETCSA ONTMKOAKyCTUYEC-
KU adbdeKT belHreposa
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(DOTOBJ'IEKTDVILIECKVIQ ABNEHNA

(DOTOZ-)ﬂeKTpM‘-IeCKMe ABJIEHUA.

\@oro3/meKTpUIECcKIIe SIBIEHS

HA TJIABHYIO

¢OT03119KTPM‘-IGCKMG 4
(bOTOXMMVI‘-IeCKMe ABJIeHNA

doToapdekT
IddeKT Jembepa
doTonbe3o3NeKTpUYeCcK1i

apdeKT

doTomarHuTHbIN 3hekT

doTO3/IEKTPUYECKME ABNEHMS
doToXMMHUYECKHE ABNeHUSA
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DoToxMMUYecKre ABNEHNA

\®oToxmmmdecKkmne ABIEHUA

DOTOXMMMYECKME ABNEHUA.
. HA TJIABHYIO

BuAabl BO34€MCTBUA CBETOBOr0O M3/ly4EHMA Ha BELLECTBO BECbMa pasHOO6pasHbl. B . ®oTtoaneKTpuyeckne u
YaCTHOCTM, NoJ AEMCTBMEM CBETA MOTYT NMPOUCXOAMTb peaKkLmm XMMUYECKMX ¢doTOXMMUYECKHUE ABNIEHUA
npeBpalleHui BellecTs (hoToxMMUUueckan peakums). OQHM U3 3THUX peakumi NpuBoAS . DOTOXPOMHbINM 3 eKT

K 06pa30BaHMI0 C/IOXKHBIX MOJIEKY/ M3 NPOCTbIX (HanpuMmep, 06pasoBaHUE X/I0PUCTOrO

. ®oTodepposrneKTpUIECcKHit
BOAOPOAA NpW OCBELUEHWMM CMECH BOAOPOAA U X/10pa), APYTHE - K Pa3/OKEHMIO

MOJIEKYJ1 Ha COCTaBHble YacTU (Hanpumep, hoToXMMeYecKoe pas/ioKeHne GPOMUCTOro apdekT
cepebpa C BblaeNeHeM MeTaJIZIMYecKoro cepebpa U 6poma), B pesy/abrate TpeTbUX - ®oToaneKTpuyeckue
MoOJIEKYy1a HE M3MEHAET CBOEro COCTaBa, M3MEHAETCA JIMLLb €e NPOCTPaHCTBEHHAA ABNEHUA

KOHMrypaums, NpMBOAALLAA K M3MEHEHMIO €€ CBOMCTB (BO3HUKAIOT TEPEOM3OMEPDI). . DOTOXMMMYECKME SBNEHUS

DoTOXMMMYECKME NPOLLECChI BbI3bIBAKTCA TOJIbKO MOr/1allaeMbIM CBETOM,
JENCTBYIOLWMM Ha JABMMKEHME BaJIEHTHbIX 3/IEKTPOHOB B aTOMax W Moaekyniax. B ocHose
TaKMUX NPOLIECCOB NEXMT ABneHne potoaddeKTa.

MHoruve hboToXMMMYECKME NpeBpaLLEHNUA MAYT B ABa 3Tana. MepBuYHbIM Npouecc
XapaKTepMU3yeTca M3MEHEHMEM MOJIEKYJIbl MOJ AENCTBUEM MOT/IOWEHHOMO et0 KBaHTa
CBeTa - 3T0 CO6CTBEHHO POTOXMMMYECKan peakums. Bo Bcex BTOPMYHbIX NpoLieccax Mbl
UMEEM ZEeN0 C CYry60 XMMMUECKMMM PEAKLIMAMM MPOAYKTOB NEPBUYHbIX peakumi. Tak
npu 06pasoBaHUM XJI0PUCTOrO BOAOPOAA NEPBMYHBIM ABNAETCSA JMLLb pacluenieHme
MOJIEKY/IbI X/10pa, MOr/IOTMBLUENM KBaHT CBeTa, Ha aTOMapHbIi X/10p, KOTOpbIA Janee
yepes feHb BTOPUYHbBIX XMMMYECKMX peaKLMi NPUBOAUT K 06pa30BaHMI0 KOHEYHOrO
npogykTta. Jna nepBMYHbIX NPOLLECCOB CNPaBeA/IMB 3aKOH SKBMBAIEHTHOCTU. KaKaomy
Mor/I0WEeHHOMY KBaHTY CBETa COOTBETCTBYET NpeBpalieHue 0A4HOM MOrIoTMBLIEN CBET
MO/IEKY/Ibl. B 06LieM cyyae KONMYECTBO XMMMYECKM NMpopearnpoBaBLLEro BewecTea
NpONOpLMOHANLHO NOT/IOWEHHOMY CBETOBOMY MOTOKY W BPEMEHM €ro Bo34eNCTBUA.
BennunHa KoadbuumeHTa nponopuMoHaibHOCTH ONpeaensieTcs NPUPOAOM BTOPUUHbIX
npoLeccosB.

DOTOXMMMYECKYIO PEAKLIMI0O MOXKET BbI3BaTb JIULLIb M3/lyYeHME, SHEPrUA KBaHTA
KOTOPOro 60/iblie SHEPTMU aKTUBALMM MOJIEKYJIbl. DTUM OBbACHAETCSA MOBbILLEHME
hoTOXMMEUECKOM aKTUBHOCTH Y/IbTPaMOIETOBOIO M3/1yHEHMS.

CnepyeTt OTMETUTb, YTO d)OTOXMMeHECKMMM npoueccamMmm 00bACHA- 10TCA MHOTUE
npupojHbie ABN1€HNA, TaKUE KaK CUHTE3 Yr/1eBoA0B JIMCTbB B JIMCTbAX paCTeHMﬁ 7
YYBCTBMUTEJIbHOCTb N/1a3a K CBETOBOMY M3JTYHEHUIO.

DOTOXMMMUYECKAn peakuma pas/ioKeHna 6poMMCTOro cepebpa (M Apyrux ero
KOJIOMAHbIX CONEN) MCMOJ/Ib30BaHa A1 NOyYeHUs (DOTOrpadUUECKMX M306paXKEHUI.
U3o6paskeHre npesacTaBaseT coboi /IoKaabHble noYepHeHus poTomateprana ns-3a
BbIAE/IMBLUMXCSA MO AEMCTBMEM OTPAXKEHHOIO OT 06bEKTa CBETA YaCTMYEK cepebpa.
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JlioMuHecueHums, Bosﬁywqaemaﬂ SNEeKTPOMArHNTHbIM U3nyYyeHnem

\HIOMI/[HCCHCHIH/ISI, BosGy)l(naemaa 9NIEKTPOMAaTrHUTHBIM U3TYyYECHUEM

JlloM1HecueHuMA, BO36y)KAaeMaH SNIEKTPOMArHUTHbIM U3NTYHEHUEM.

. HATJZIABHYIO

. JlloMUMHecueHumuAa

. QoTonoMMHecLeHUMA
. AHTMCTOKOCOBCKME

. PeHTreHontommnHecueHuus

. JlloM1HecueHumMs,
BO36Yy>KJaemas
3NIEKTPOMArHUTHbIM M3/Ty4EHMEM

. JlloMMHecueHuums,
BO36Yy}Xaaemas
KOPMNYCKY/IAPHbIM M3/ly4YEHUEM

. JNeKTPoIlOMUHEeCLeHLM A

. XMMUIIOMMHECLLeHUMA

. MexaHo/IloMMHecLeHUHUs

. PapgnorepmoniomuHecueHums
. CTMMynauma NtoMMHECLLEHLIUU
. TyweHune noMUHECLEHLUHU

. Monapusayma nloMMHeCLeHLMN
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JloMrHecLeHLMA, BO36YXaaeMas KOPMyCKyApHbIM U3nyyeHnem

\/TromuHecueHus1, BO36yKraeMast KOPIYCKY/ISPHbIM U3TydeHIeM

JIloMUHECUEHUMA, BO36YKAaeMas KOPMYCKYIAPHbIM U3/lyYEHUEM.
. HATJZIABHYIO

. JlloMUMHecueHumuAa

. KatopgonioMuHecueHumsa
. WNoHonroMuHecueHumsa
. PapgnoniomuHecueHuyms

. JlloMMHecueHuums,
BO36Yy}Xaaemas
3/1€KTPOMArHMTHbIM
MU3ny4YeHneM

. JlloMHHecueHums,
BO36Yy>XJaemMas
KOPMNYCKYIAPHbIM M3/TyYeHMEM

« JNEeKTpoJIlOMUHEeCLeHLMA

« XMMUAIOMUHECLEHUUA

. MexaHonomuHecueHUMA

. PagnorepmoniommuHecueHums
. CTMMynaumsa NtoMMHECLLEHLIUU
. TyweHue NIOMUHECLEHLMN

. Monapusauusa nloMMHeCLEHLMU
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OneKTponioMUHeCLeHLMA

\DneKkTponroMuHecHeH U

DNEeKTPOIIOMUHECLIEHUMA.
. HATJZIABHYHO

. JlloMUMHecUeHLMA

. UHXeKupoHHas
JIIOMUHECLeHLMA

. WHXKeKunoHHasA
3/1eKTPOJIIOMMHECLLEHUMA

. JlloMUMHecueHumAa,
BO36yKaaemas
S/1€KTPOMArHMTHbIM
MU3ly4YeHUEM

. JlloMUHecueHuumA,
BO36yxXaaemas
KOPMYCKYJIAPHbIM M3JTyYeHUEM

« DNEeKTPOJIIOMUHECLEHUMA

. XMMUAIOMUHECLEeHLMUA

. MexaHosloMHUHecLeHUHUsA

. PapgnorepmoniommuHecueHums

. CTuMynsauma NloMMHeCLeHLMN

. TyweHue NIOMUHECLEeHLMUN

. Monsapusaumua nloMmMHecLeHLUU
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XvmuniomunHecueHuma

\XMMIIIOMIHECI[eH A

XUMHUNIOMUHECLIEHLMA.

. HATJIABHYIO

JlloMUHecLeHUMA BO36YKAaeMas 3a CHET SHEPrrM XMMUUYECKMX PeaKkLmi, HasblBaeTcs - JlloMnHecueHumnA
XemuocueHumen (4). ITUM BUAOM IIOMUHECLIEHLMMU PAAMOKAIONIOMMHECLIEHLIM . PagukanonioMuHecueHums

06bsACHAETCA CBeYeHue FHUNyWwekK, CBeT/IAYKOB, MHOIMMX FJ'Iy6OKOBOAHbIX pbl6. . KangoniomuHecueHums

. . . JlioMMHecueHumA,
XemuntocueHUMA ncnosib3oBaHa hGMpMor "PEMUHITOH ApMC" AN1A CO34aHMA Namnbl, B

o . BO36Yy}Xaaemas
KOTOPOM CBEYEHME BO3HUKAET NPU BO3AEMCTBMM KMCIOPOJA BO34yXa Ha HEKOTOpbIE
XMMMYECKM aKTUBHbIE BELLECTBa. 3/1éKTPOMarHUTHLIM
U3NlyYeHUem
. JlioMMHecueHuMA,
BO36yKaaemas

KOPMYCKY/IIPHbIM M3JlyYeHUEM
. DNEeKTPOJIIOMUHECLEHLUMA

« XMMMUIOMUHECLEHUMA
. MexaHosloMHUHecUeHUHus

. PagnorepmoniommHecueHums
. CTuMynauma nloMMHeCLeHUMHN
. TyweHue NnoMMHECLeHLUn

. Monapusauma nloMMHeCLEHLMUU
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MexaHonioMuHecLeHyma

\MexaHOTFOMMHECIIEHII

MexaHoNtoMMHECLEHUMA.

. HATJIABHYIO

MCTOYHMKOM BO36YKAEHUA NHOMMHECLIEHLMM MOXKET CAYXKMUTb U MEXAHWYECKasn - JlloMuHecueHUMA
3Hepruma. TakoM NpoLecc HasblBalT MEXaHO MK TPUBOIOMMHECLIEHLIMEN. Yallle Bcero . JlloMMHecLeHumMs,
BO3HMKaET NpU TPEHMU UM yaape ABYX Tesl, CONPOBOXAAIOLMXCA UX paspylLeHHEM BO36Y’KAaemas

(TaK caxap npu pacKasiblBaHWM MHOMAa CBETUTCA) 3/1EKTPOMArHUTHBIM

. U3nydYeHnemM

A.c. 275 497: Cnocob 13ny4YeHMa CTPYKTYPHbIX NpeBpaLLeHMI NOJMMEPHbIX . . JlloMMHecUeHuMs,

MaTepmasioB No MHTEHCUMBHOCTM M XapaKTepy NIOMUHECLIEHLIMM, OT/IMYAIOLLMIACA TEM,

YTO C LIE/IbI0 YNPOLLEHMA U NOBbILIEHUA TOYHOCTU, OLIEHMBAIOT MHTEHCUBHOCTb M BO36yAaemas

XapaKTep MeXaHOIOMUHECLIEHLMM, BO36YKAaEeMOM NMPU MeXaHUYecKon Aedopmalmm 1 KOpMyCKYy/IAPHLIM U3lyHeHuemM
pa3spylLEHMM NOJMMEPHbIX FaMM MaTepUasios. . DNIeKTPOJIIOMUHECLEHLMSA

« XvMUIIOMUHECLeHLMA

. MexaHosnoMmnHecueHUMS
. PagnorepmoniomuHecueHums

. CTUMYAIAUMA NIOMMHECLeHLUU
. TylleHue NlOMUHeCLeHUUH
. Monapusauyma nloMUHeCLEeHLMH
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PaguoTepmoniomuHecueHuus

PaayoTepmoitoMUHECLEHLMA.

OKasasnoch, YTO eC/IM CM/IbHO OX/IaXKEHHbINM 06pa3eL, BeLLecTBa NpeBapuTesibHO
06/1y4EHHbIM raMMa-Nlydamu, asbda-4yacTULamn UK 31eKTPOHaMM, NOCTENEHHO
HarpeBaTb, TO OH HAYMHAET MHTEHCMBHO CBETUTbCA. lpakTUYECKU BCe BewecTBa MOryT
TaKMM 06pa3oM "HakanamBaTb" B cebe CBET U JOJIr0 COXPaHATb ero. M anwb npu
HarpeBe CBET Kak 6bl "'0TTanBaeT", - HaYMHAETCA PEKOMOMHALMA "3aMOPOXKEHHbIX"
3JIEKTPOHOB, COMNPOBOX/Jaemas CBETOBbIM M3/yvYeHNEM. LiBeT cBeveHma nocTeneHHo
MEHAETCA, UIMEHAETCA TaKXKe U ero MHTEHCMBHOCTb. lpM 3TOM MMUKM MHTEHCMBHOCTHM
COOTBETCTBYIOT TEMMepaTypam CTPYKTYPHbIX NEPEXOA0B, YTO OCOGEHHO 3aMETHO Y
pa3/IMyHbIX NOMMEpPOB. JlaXke He3HauMTeIbHble U3MEHEHNA CTPYKTYPbl BELLeCTBa:
NoBblLLEHUE CTEMEHU KPUCTA/IMYHOCTU, U3MEHEHME B3aMMHOMO PacnosoKeHUs
MaKpOMOEeKy, CyLeCTBEHHO BIMAIOT Ha XapakTep cBevyeHus. PT/1 Becbma
YYBCTBMTE/IbHA K MEXAHUYECKMM HanpsaxXeHMAM B nonumepe. (cm.18.7).

Bce 310 No3Bo/IM/I0 CO34aTh Ha ocHoBe PTJ1 NpocTble M TOYHbIE METOAMKM aHaM3a
CTPYKTYPbl, U3/ly4eHUs CTENEHU OAHOPOAHOCTU CMECEM, UCCNIEeA0BaHMS
Le(POPMaLMOHHBIX CBOMCTB U APYrMX XapaKTepUCTUK NOJIMMEPOB, NPUYEM AJiS aHaM3a
Zl0CTaToO4HO o6pasLia BECOB B COTbIE O MUIMIPaMMa.

\PagmoTepMoIIOMIHECII e HIIM S

HA F/IABHYIO
JIloMHMHecueHuMA
JlloMHMHecueHumA,
BO36YyXaemasn
3/1€KTPOMAarHUTHbIM
MU3nyvyeHuem

JlloMHMHecyeHuMA,
BO30yrKAaeMas
KOpPNYCKYAPHbIM
U3Jly4YeHHeM
DNEeKTPOIIOMUHECLLEHLIMA
XUMUAIOMUHECL,eHLMA
MexaHonloMUHecLeHUMA
PaguotepmonioMmHecueHuma
Ctumynauma
NIOMMHECLeHLMH

TyweHWe NIOMUHECLLEHL MU
Monapusauyma
NIIOMMHECLeHLMH
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CTMynAaumA NOMUHECLEHLN

CTUMYNAUMSA NIOMUHECLIEHLMM.

MHTepecHOM 0COGEHHOCTBIO IIOMUHECLEHLMM, BO36YKAAEMOM KaKUM-IM60
MCTOYHMKOM SHEPTUM, ABNSETCA YCUIEHUE CBEYEHUSA MPY BO3AEMCTBMM APYroro
MCTOYHMKA 3HEpPrun. NponcxoamT Tak HasbiBaeMasa CTUMYIALMA IIOMUHECLEHLMM.
CTMMyUpYtoLME BO3AEMCTBMA MOTYT OKa3biBaTb M3MEHEHWSA TEMMEPATYPbl, BUAUMOE,
UK 1 YO-uznyveHue, aneKkTpuyeckoe nose, NpUCyTCTBUE HEKOTOPbLIX Fa30B U T.4.
CTUMyNAUMA NIOMUHECLEHLIMM NIEKTPUYECKMM NoNeM HasbiBaeTcAa addekToM MNyaaeHa-
Mona. (6).

A.c. 286 100: Cnoco6 nonyyeHus M306paskeHUs, COCTOALLMI B TOM, YTO
JIIOMMHECLLEHHBIM 3KpaH paBHOMEPHO 06J1y4atoT Y/IbTPadUONETOBbIM CBETOM,
NMPOEKTUPYIOT Ha 3KpaH M306paxkeHWe B MH(paKpacHOM CBeTe, (PUKCHMPYIOT CBEYEHME
3KpaHa Ha CBETOYYBCTBUTE/IbHOM MaTepMae, OT/IMYAIOLWMIMCA TEM, YTO C Lie/bio
paclumpeHma 061acTM YyBCTBUTEIbLHOCTHU, O4HOBPEMEHHO C 06/1y4EHMEM
yNbTpac1ONETOBBIM CBETOM MPUKIAABIBAIOT K SKPaHy 3/IeKTpUYecKoe nose, U nocnie
NPOEKTUPOBaHMUA M306paXKeHMA NOJAIOT NEPEMEHHOE HaMpAXKeHUe Ha 3KpaH, Npuyem
JNIOMUHOGOP, M3 KOTOPOro M3roTOBJ/IEH 3KPaH, A0JIXKeH obnagatb adpdekTom MNyaaeHa-
Mons.

\Crumymsiuyst TIOMuHeCIeHIu

HA F/1ABHYIO
JlloMUMHecLeHLMA
JlloM1HecueHuMA,
BO36Yy}Xaaemas
3/1IeKTPOMarHUTHbIM
M3y4YeHUEM
JlloMMHecueHumMA,
BO36Yy}Xaaemas
KOPMNYCKY/IAPHbIM M3/ly4YeHUEM

DNeKTPOIIOMMHECL,EHLMA
XUMMIIOMUHECLeHUMA
MexaHo/lloMMHecLeHLMA
PaguotepmonioMuHecLeHuMs
CTuMynauma NloMUHECLEHLMM
TyweHuWe NIOMUHECLeHLMH
Monspusaumna NIOMUHECLeHLMH
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TyweHvie noMUHeCUeHL N

TyweHne NoMMHECLEHLUN.

daKTopbl, CTUMYJIMPYIOLLUE JIIOMUHECLEHLMIO, NMPU ONpeAe/IeHHbIX YCI0BUAX MOTYT
JaTb 06paTHbIM 3P DEKT, T.e. YMEHbLNTb MHTEHCMBHOCTL CBEYEHUSA MM COBCEM
NpekpaTUTb ero. 3To ABJIEHME Ha3bIBalOT YMEHbLUEHUEM JIOMUHECLLEHLUMN. [oBbIlLeHME
Temneparypbl, MU3MEHEHME BaXkHOCTU, MK-061yyeHne, aneKkTpuyeckoe nosne,
U3MEHEHUWE BHELLHEro JaBJIeHUsA, HaJIMuMe HEKOTOPbIX rasoB - BCe 3TM (DaKTopbl MOTYT
NPUBECTU K TYLUEHMIO JIIOMUMHECLEHLMM. TaK, HanpMMep, NPUCYTCTBME KUCIOPOAA,
6EH30XMHOHA MM OJja YMEHBLLAET MHTEHCMBHOCTb (DOTO/IIOMUHECLIEHLMM, B TOXKE
BpPEMSA KaK MPUCYTCTBME MOJIEKY/ BOAbl YBE/IMUMBAET €€; HaJIMUME SNEKTPUYECKOrO
nons, NneprneHANKYNApHOro NOBEPXHOCTU toMMHOdOpa, TyWKUT
pasMKanoNOMUMHECLEHLMIO, U3MEHEHMWE Ke HanpaBieHWsA MoJiA Ha obpaTHoe
ycunusaeTt ceeyeHume (3), (4).

A.c. 510 186: Cnocob6 BblAeIEHMSA KM3HECOMOCOBHbIX CEMAH PACTEHMM, BKJIHOHAOLLMI
0OT60pP CEMSH MO JIOMUHECLIEHLMM, OTIMYAIOLWMMICA TEM, UYTO C LIE/IbI0 COXPAHEHUSA
LLeJIOCTHOCTU CEMSAH, MX 06pabaTbiBatoT 0CNABNAIWMMU JIOMUHECLLEHLMIO
BELLECTBAMM, BblIGPAHHbIMM M3 IPYNMbl, BK/OYAKOLWEN U C NMOC/EAYIOLMM 0T60pOM
CEMSAH, MMEILMX MOHUNKEHHYIO MHTEHCMBHOCTb CBEYEHMS.

BennkobpuTaHus, aku. 3aaBka 1 327 839: Mpubop 4n1A HENPepbIBHOIrO onpeaeeHus
KOHLEHTPALMM KMCIOPOAA MM KUCIOPOAOCOAEPHKALLMX COeAMHEHMM B MOTOKE rasa.
OnpegeneHre 0COHOBAHO Ha CMOCOBHOCTU YKa3aHHbIX BELLECTB raCuTb
hOTONMOMUHECLEHUMIO, HAaNPUMEP, NJIEHA WX OBaleHa.

\Tyurenue nroMmHeCHeHIVN

HA TTABHYIO
JlloMUMHecLeHLMA

JlloM1HecueHuMA,
BO36Yy}Xaaemas
3/IeKTPOMAarHMTHbIM
U3ly4YeHuem

JlloMMHecueHumMA,
BO36Yy}Xaaemas
KOPMYCKY/IAPHbIM U3Jly4YeHHEM

DNeKTPOIIOMMHECL,EHLMA
XUMMIIOMUHECLeHUMA
MexaHo/lloMMHecLeHLMA
PaguotepmonioMuHecLeHuMs
CTUMyNAauMa NIOMUHECLLeHLMMU
TyweHne NoMUHECLEHLMM
Monspusaumna NIOMUHECLeHLMH
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MNonsapusauma niomMrMHecUeHUMm

\Ilonspusanusi TOMITHECHeHIVII

MonAapusauua AIOMUHECLEHUMN.

Monapusauma AlOMMHECLEHLUMAU. U3nydeHne NIOMUHECLEHLMM NPU HEKOTOPbIX
YCNOBUAX MOXKET 6bITb MNONSPM30BAHHBIM (06bIYHO 3TO JIMHEMHAs NOSIAPM3ALMSA, OYEHb
peaKo - umMpKynapHas). (cMm."Monapusauma”, "AHM30TpONMA M cBeT").

Ana nonapusaumm NIOMMHECLEHLUN HEOBX0AMMO, YTOObI loMUHODOP 061azan Mbo
CO6CTBEHHOM, IM60 HaBeAEeHHOM aHM30Tponuek. Monspr3oBaHHble THOMUHOMOPbI
NOy4anTCA NPU MEXAHMYECKUX PACTSKEHMAX NOIMMEPHBIX MIEHOK, "MponuTaHHbIX"
AHU30TPOMHbBIMK JIIOMUHOCLIEH3MPY- OLWMMK MONEKY1IaMU. MICKYCTBEHHYIO OpUEHTaLMIO
TaKMX MOJIEKYJ1 MOXHO BbI3BaTb TaKXKe C NMOMOLLbIO CUJ/IbHBIX 3/IEKTPUYEKNX U
MarH1THbIX NOMIEN MK Ke B NOTOKE XKUAKOCTH (aHaNornyHo acddekTy Maxosenna). B
cnyyae hOTONMOMMHECLIEHLUMKN ee NoNsApM3aLma 06HapyX1BaeTCA NpU BO36YKAEHUN
NoNAPU30BaHHbIM CBETOM.

HA TTABHYIO
JlloMUMHecLeHLMA

JlloM1HecueHuMA,
BO36Yy}Xaaemas
3/IeKTPOMAarHMTHbIM
U3ly4YeHuem

JlloMMHecueHumMA,
BO36Yy}Xaaemas
KOPMYCKY/IAPHbIM U3Jly4YeHHEM

DNeKTPOIIOMMHECL,EHLMA
XUMMIIOMUHECLeHUMA
MexaHo/lloMMHecLeHLMA
PaguotepmonioMuHecLeHuMs
CTUMyNAauMa NIOMUHECLLeHLMMU
TyweHne NIOMUHECLEHLMHN
Monapusaums AtOMUHECLLEHLMM
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[lBoiHOe NnyyenpenomneHne

JBoiHOe nyyenpenomMneHue.

Ha rpaHuue aHM30TPONHbIX NPO3payHbIX TeN (B NEPBYIO 04epeab KPMUCTa/IoB) CBET
UCMbITbIBAET ABOMHOE JlyYyenpeioMIeHHUE T. €. pacLenAeTcs Ha JBa B3aMMHO-
nepneHAUKYAApHO NONAPU30BaHHbIX Jlyya, MMEIOLLME Pa3/IMyHbIE CKOPOCTH
pacnpocTpaHeHMA B Cpejie - O6bIKHOBEHHbINM M HEOBBbIKHOBEHHBIM. TepBbIM M3 HMX
NoJIApM30BaH NeprieHAUKYNAPHO ONTUYECKOM OCM KpMCTa/la M pacnpocTpaHSAETCA B
HeM KaK B M30TporHoM cpeae. Bropol yy nonspusoBaH B r1aBHOM NJIOCKOCTH
KPUCTaNNa U UCNbITbIBAET Ha cebe BCe "MPeBPaTHOCTM aHU30TponMu”. Tak ero

KO3 DULEHT NPENOMIEHUA M3MEHSETCA C HaMpPaB/IEHNEM, OH NPEIOMAAETCA AaxKe
NpM HOPMasIbHOM MaZEeHUM Ha KpUCTas.

Tak npoucxoauT ABY/yYenpesioMieHMe B OAHOOCHBIX KpUcTannax. B cayyae AByoCHbIX
KPMCTaN/I0B KapTMHa pacLienieHmsa HeCKosibKo cnoxHee ((1-3, 6, 7, ).

IddeKT ABOMHOro NpeioMaeHMsA NooKeH HUKonemM B OCHOBY M306peTEHHOM MM
NosIApM3aLMOHHONM NpU3Mbl. OH MCMOJIb30Bas Pas/iMuMe NokasaTesen npeaomaeHms
06bIKHOBEHHOIO M HEOBLIKHOBEHHOI O Jy4ei, CO34aB A1 O4HOM0 U3 HUX YCJIOBUA
MOJIHOro BHYTPEHHErO OTPAXKEHWUA, NOCE KOTOPOro 3TOT NlyY, M3MEHMB CBOE
Hanpas/ieHWe, MOroLaeTCs 3a4epHEHHOM GOKOBOM rpaHblo NpU3Mbl. Jpyrom ayy
MOJIHOTO BHYTPEHHEr0 OTPAXKEHWUA HE MUCMbITbIBAET U MPOXOANUT CKBO3b MPU3MY, a TaK
KaK 3TO MOJIHOCTbIO MO/ISAPU30BaHHbIM Jyd, TO Ha BbIXOAE MPU3MbI MOJyYaeTcs
NOJIHOCTbIO JIMHEMHO-NO/ISIPU30BAHHDIN CBET.

\IIBoitHOE TydenmperoMiIeHe

HA TTABHYIO
AHu3OTpOnMA U cBeT

JBoiiHoe nyyenpesiomneHue
MexaHoonTHu4ecKkue ABaeHUn

dNeKTpoonTUYecKue
ABNIeHUsA

MarHutoonTuyeckme
AB/IeHNA

doToaAUXPOU3M

Nonapusauma npu
pacceMBaHuMn
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MexaHoonTnyeckme ABneHnA

MexaHoonTuyeckme ABNeHUA.

3aecb paccMaTpmBaeTCAa paj Sq)q)eKTOB, npmMBoAALLUMX K BOSHUKHOBEHUIO ONTMYECKOM
aHM30Tponuu noa Ael‘/‘ICTBMEM MeXaHHN4YeCKHNX CH.

\MexaHoonTIYeCKIE ABTEHIA

HA TJIABHYIO
AHu30TpONMA U cBET
doToynpyroctb

dddeKT MakcBenna
JlBoiiHOe ny4enpenomaeHue

MexaHoonTu4ecKue ABaeHUA
JneKTpoonTUYEeCKUe
ABNIeHUA
MarHuToonTHMyeckue
ABNI€HMUA

doToanxpomnsm
Nonapusauma npu
paccenBaHUU
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3J1€KTpOOI'ITI/IH€CKVIe ABNeHNA

JNIeKTPOoONTUYECKUE ABNEHUA.

Tak Ha3bIBalOT ABJIEHUA CBA3aHHbIE NPOXOXKAEHMEM CBETA Yepes cpelbl, NOMeELLEHHble
B 3/IEKTPUYHECKOM NoJe.

\9nexTpoonTiyecKme sBIeHIA

HA TJIABHYIO

AHu30TpONMA U cBET
dddeKT Keppa

AddeKT MNokkenbca
JlBoiiHOe ny4enpenomaeHue

MexaHoonTHM4Yeck1e ABNEHUA
JNEeKTpooONTUYECKUE ABNEHUA
MarHuroonTuyeckume
AABNIeHUA

doToaANXPOU3IM
Nonapusauma npu
paccenBaHUU
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MarHutoonTnyeckme asneHna

\MaruuroonTuyeckme saBIeHNs

MarHuToonTMYecKMe ABNEHUA.

. HATJIABHYIO

K HMM OTHOCAT rpynmny ABJAEHUIM, CBA3AHHbLIX C MPOXOXAEHUEM 3/IEKTPOMArHUTHOIO - AHusoTponuA u ceeT
U3/Ty4eHMs Yepes BELLECTBA NMOMELLEHHbIE B MAarHUTHOM MoJie. . dddekT Papagen

. O6paTHbIN 3cbekT
. MarHuToonTHMuyeckum

3 deKT 3eppa
. dddeKT KotToHa-MyTTOHa

. MpAmoi 1 o6palyeHHbIM
3 deKT 3eeMaHa

. /[lBOolHOe NlyyenpesioMsieHne

. MexaHoonTHnyeckue ABNEHUA

. JNeKTpoonTHMYeCcKUue
ABNEHUSA

. Marnutoontuyeckume sBneHUs

. doToauxpousm

. Monapusauma npm
paccenBaHuM
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doToanxpomnsm

\@®orommxpousm

doTOANXPOU3M.

. HA TJIABHYHO
CyuwiecTByeT paj ABMEHWUM, NPU KOTOPbIX OMTMYECKAA aHU30TpONuMs B cpese - AHusoTponuA u ceeT
BbI3bIBAETCA BO34ENCTBUEM M3 HEE SHEPr1M CBETOBOMO U3/yYeHMA. KHUM OTHOCUTCA . Anxpousm

3 deKT hoToAMXPOM3MA, a TaKKe NONAPM3aLUA IIOMUHECLEHLMM. . EcTecTBeHHas onTMuecKas

aKTUBHOCTb

. /[lBOMHOe NyyenpesioMsieHne

. MexaHoonTuyeckue aBneHusa

. DNEeKTpoonTUYecKue
AIBNIeHUA

. MarHuToonTuyeckue
fiBNIeHun

. doTOANXPOU3M

. MNonapusauyma npu
pacceMBaHuM
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Monspu3aums npu paccemBaHnn

\ITonsApu3anys npy pacceMBaHMI

Monspusaumsa npy paccemBaHmm.
. HATJIABHYIO

PaccesHbIiM Ha HEOAHOPOAHBIX CpeAjax eCTeCTBEHHbIM CBET B HEKOTOPbIX JIMHEMHOHA06 - AnusoTponua u ceet
HanpaB/IeHMAX ABNAETCA IMHEMHO-NONAPU30BaHHbIM M, Ha060- POT, IMHEMHO- . /ABOMHOe nyyenpenomaeHue
NONAPU30BaHHbIM CBET B HEKOTOPbIX HanpaBieHUAX He paccenBaeTcs). B ocHoBe aToro
ABNeHus (Kak U Npu NoaspMsaumm cBeTa, OTPAXKEHHOro Nnog yrsioM bproctepa) nexut
npupoZia CaMoM 3/1eEKTPOMArHMTHOM NonepeYHoM CBeToBoM BOJHbI (CM."Monsapmsaums”),

. MexaHoonTunyeckue ABneHUA
. DNEeKTpoonTUYecKue

a BOBCE HE aHM30TPOMMA M OPUEHTALMA MOJIEKYJ1, YTO JMLLb NPENATCTBYET NOJHOM ABNEeHUA

nosiApM3aLmMn paccemBaHus ceeTa. . MaruutoonTuyeckme
ABNeHUs

Monapusaums Npu paccemBaHUM - €IMHCTBEHHbIN METO/, NOAPU3ALIMM PEHTTEHOBCKOrO . doTtoaMxponsm

usnydenms (1). . Monspwusaumsa npu

paccenBaHmnn
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BblHy)KﬂeHHOe pacceaHne ceeTa

\BhIHY)XI€HHOE paccesiHIe CBeTa

BbiHy:KA€HHOE paccesHue cBeTa.
. HA TJIABHYHO

CnyyalHble M3MEHEHMS NJOTHOCTM Cpeabl, 06YC/I0BIEHHbIE TENIOBbIMM ABUMKEHUAMM « 3¢ddeKTbl HENMHENHOM
MoOnEeKyYN (TENoBble aKyCTMYEKUE BOJIHbI), PaCCEUBAOT CBETOBYIO BOJIHY U ONTUKHU

MOZY/IMPYIOT ee Mo YacToTe, NPU 3TOM BO3HMKAIOT CaTe/I/ITbl C YacTOTaMM, PaBHbIMM . BblHyKAE€HHOE paccesHue
CYMME U pasHOCTM YaCTOT CBETOBOM BOJIHbI M TEMJIOBbIX aKYCTUYEKMX KONebaHWM cBeTa

(cnoHTaHHOe paccesHWe MaHaenblwTama-bpunniosna). OgHako oTHOLWEHWE
UHTEHCUBHOCTM CaTe/I/IMTOB MHTEHCUMBHOCTM NaJaloLEro U3ly4YeHMA COCTaB/IAET IULLb
10 B MMHYC LLECTOM CTEMNEHM.

. MeHepauna onTMYecKux
rapMoHMK
. MapameTpunyeckas

an yBeJ/IM4EHNN MHTEHCMBHOCTU Majalollero n3ay4yeHmaA Bbille MoporoBoro 3/1€KTp reHepauua ceeta

3HaYeHMA NpoucxoamT caeaytoulee. Moa AEMCTBUEM D/IEKTPU- YECKOTO TOKA M3-3a « 3¢ deKT HacblweHuns
ABNEHNA INEKTPOCTPMKALMM BO3HMKAIOT MMNYAbCbl M30bITOYHOIO JaBaeHuUA, . MHorocgoToHHOE
AOCTMrarLme B noJie a3epHoro ay4a gec. TbiC. aTMocdep. Bo3HMKaeT akycTMyecKas nornoweH1e

BOJIHa AaBfieHus (runaps- ByK, 10 B 10-oi cTenenu L), M3MeHAoLLaA NoKasaTe b

NpesioMIEHNA MO 3aKOHY 6eryuei BoJHbl. 3TM U3MEHEHUA MOKasaTess NpesioMIeHns + IbdekT

06pasyloT B cpee Kak 6bl AMdpaKLMOHHYIO peLleTKy, Ha KOTOPOM M MPOMCXOANUT camooKycHpoBaHms
paccesiH1e CBETOBOM BOJHbI. [IpM 3TOM MHTEHCUMBHOCTb CaTEIIMTOB CTAHOBMCSA . CBeTormgpaBany4yeckun yaap
CPaBHMMOM C MHTEHCMBHOCTbIO NaJaloLLEN BOJIHbI, @ KOJIMYECTBO MX BO3pacTaeT. . TMCTEepU3MCHBIE CKauKM
OnumcaHHbIM 3DdEKT Ha3bIBaeTCA BbIHYXKAEHHOE pacceaHue MaHae bluTama-

Bpunniosna.

Mp1 AOCTATOYHO 60/IbLIMX MHTEHCMBHOCTSX MaJatoLLero U3jlyYeHus HeIMHENHas cpeja
CTaTb MOXKET reHepaTopOM 3BYKa CO CBETOBOM HaKauKoi. C NMOMOLLbIO S1a3epoB yaaeTcs
BO36YKAaTb MOLLHble (40 10 KBT) rMnep3BYKOBble Kole6aHMs BO MHOTMX JKMAKOCTSX U
TBEPAbIX TENaX.

CBOW He/IMHEMHBIM aHaor M KOMGMHALIMOHHOE paccesHue (cM."TloroLeHme 1
paccesHue"). Mpu BbIHYXAEHHOM KOMBMHALMOHHOM pPacCcesHUM MOLLHOE CBETOBOE
U3JlyyeHre BO36YKAaeT B Cpefie KorepeHTHbIe KoNebGaHMsa MOJIeKY/l, Ha KOTOPbIX M
MPOMCXOAMT ero paccesHue C 06pasoBaHNEM CYMMAPHbIX M Pa3HOCTHbIX CaTe//IUTOB.
YactoTa Hamb0/Ie€ MOLLHOTO M3 HUX MEHbLLE YaCcTOTObI NAJAlOLEro CBETa Ha YacToTy
MOJIEKYISIPHBIX KOIe6aHWM.

Tak, nNpu pacceAHMM KpacHOro 13nyyeHus la3epoB B KaMepe CO CXKaTbiM BOAOPOAOM,
KOrla MHTEHCMBHOCTb JOCTUraeT NOpPOroBoi BesiMumHbl 0Koo 10 B 8-oi cteneHn BT/
CM2, YMCJIO KOMMOHEHTB PacCeAHHOM M3/1yYEeHUM HACTOJIbKO BO3pacTaeT U MX
MHTEHCMBHOCTb HACTOJIbKO BbICOKA, YTO, JIyY, BbIXOAALMM U3 rasa, U3 KpacHoro
CTaHOBMTCA 6enbiM. AHanoru4yeH onbiT No BKP B xkuakocTax, Hanpumep, B
HUTpo6eH30/1e. OCO6EHHOCTb 34EeCh B TOM, YTO paccesHHble KOMMOHEHTbI C pa3/IM4yHOM
ANMHOM BOJIHbI NPOCTPAHCTBEHHO paszesieHbl M 06pasyloT Ha 3KpaHe LBETHbIE KoJbLa.

BbiHy*kaeHHoe pacesHue (BKP 1 BPMB) npumMeHsaeTcs, B OCHOBHOM, A1A NOC/ef0BaHUA
CTPYKTYPbl U CBOMCTB BELWLECTBA, AJ/15 M3yYEeHUS HEJIMHENHBIX MPOLECCOB B Cpejax.
Mcnonb3yeTca TakKe AN HaKayku noaynpoBoAHMKoBbIX OKP, ana ynpaeneHus
napameTpamu TBepZoTesbHbix OKI. MoxeT Mcnonb3oBaTbCA A1A CO34aHUA
npeo6pa3oBaTte/iel YacToTbl MOLHOTO KOrEPEHTHOrO CBETA B Y/IbTPAchMOIETOBOM,
BUAMMOM U 0COBEHO MH(PaAKPACHOM 061aCcTAX CreKTpa




BblHy)KﬂeHHOe pacceAaHne CcBeTa
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FeHepaLu/m ONTUYECKNX TAPMOHUK

\T'enepauys ONTUYECKMUX FAPMOHIK

FeHepauus ONTUYECKMX FapPMOHMK.
. HA TJIABHYHO

Mpu pacceaHnn MHTEHCUMBHOIO Ia3€PHOro U3NYyYEHUA B XKMAKOCTAX U KpUCTannax, « 3dPeKTbl HEMHENHON
NMOMMMO OMMCAHHbIX BbllLE GOKOBbIX CNEKTPa/IbHbIX KOMIMOHEHT, 06HAPYKUMBAOTCA ONTUKMH
KOMMOHEHTbI C YacTOTaMM, B TOYHOCTM KPaTHbIMM YacTOTE NMajaroLiero UsyyeHms . BbIHyKAeHHOe paccesHue

(ABYXKpATHbIMM, TPEXKPAT- HbIMM M T./1.), Ha3bIBAEMbIE ONTUHECKUMM FrapMOHMKaMK. B

HEKOTOPbIX KpUCTaNax 3TU rapMOHMKM MOTYT COCTaBAATb A0 50% pacceaHHoro

nsnyyeHms. TakmMM 06pasoMm, eC/I HanpaBUTb KpacHoOe U3JflydeHne py6MHOBOro nasepa

(0, 69 MKM) Ha Kp1cTain aurmapocdarta Kasus, TO Ha BbIXOAE MOXHO MOJTYyYMTb

HeBUAUMOE yNbTpaduonetosoe usnyderue (0, 345 MKM). - NapameTpuyeckas
reHepauus ceeTta

. dddeKT HacbIweHUA

. MHorocgoToHHoe
norsioweHue

. dddeKr

caMochOKyCUpOBaHMA
. CBeTormMapaeamMyeckum yaap
. TUCTepUsUCHble CKaYKU

cBeTa

. [eHepauusa onTUYECKUX
rapMOHMK

Copyright © 2007 | KapTa

il ==


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

I'IapaM&TqueCKaﬂ reHepauua ceeTa

\ITapameTpiyecKas reHepaIys cBeTa

MapameTpryecKas reHepaums ceeTa.

MOMECTUM HENIMHEMHDIM KPUCTaIN B ONTMYECKMI pe30HATOP M HamnpaBuM Ha Hero
MOLLHOE CBETOBOE M3/Ty4YeHUe HaKaykn. OgHOBpEMEHHO NOAAAUM Ha KpUCTain ABa
CNabbIX M3NTyYEHMS C YaTOTaMM, CyMMa KOTOPbIX PaBHA YacToTe M3/Ty4YEHUS HaKauKM.
lMpy 3TOM B KpMCTa/l/ie BOSHMKAET reHepaumsa ABYX MOLLHbIX KOrePeHTHbIX CBETOBbIX
BOJIH, YaCTOTa KOTOPbIX paBHA YaCTOTaM 3TUX ABYX ClabblX U3/lyYeHuH. B
LENCTBUTENIbHOCTU Ke, KpOME BOJIHbI HAKA4YKM, HET HEOBXOAMMOCTM HU B KaKMX
ZOMNOJIHUTE/IbHBIX U3/TyYEHUAX, T.K. B KpUCTAI/Ie BCerga HalayTca fBa CMOHTAHHO
U3/yYaloLmMx GOTOHA C COOTBETCTBYIOLMMM YacToTamM. CyleCcTBEHHbIM ABAAETCS TO,
YTO Mpw NMOBOPOTE KPUCTAJI/Ia B pe30HATOPE, YaCTOTbl FEHEPUPYEMbIX BOJIH MOTYT
NIaBHO NepecTpaMBaTbCs, B CyMME OCTaBasiCb PaBHbIMM YaCTOTE BOJIHbI HAKAYKM. ITO
no3BosisfieT Co34aBaTh ONTUYECKKe NpeobpasoBaTesiv, KBaHTOBbIE YCUMTENM U
reHepaTtopbl, NIaBHO NepeKpbIBatoLWMe WMPOKMIA AMANA30H M3yYeHMI OT BUAMMOIO A0
ZaneKkoro MHdpaKpacHoro npm HGUKCUPOBAHHOM YaCTOTE HAKAYKM.

®PT nateHT 1 287 229: Npeo6pa3oBaTte/ib YaCTOThl COAEPKUT HEMHENHDIN
3/1eKTPOONTUYECKMI ABOSKOMPEIOMAAIOLWMI KPUCTANA, YEPE3 KOTOPbIM KOrepeHTHbIM
BXOZIHOM CBETOBOM CMrHa/l NPOMYyCKAeTCA Noj TakMM Yr/loM K ONTMYEKOM OCH
KpUCTanna, YTo BHYTPU KPMUCTasl1Ia BO3HUKAIOT ABa KONe6GaHWA C APYrMMM YaCTOTaMM.
ITn KonebaHUA CornacoBaHbl MEXAY COB0M U B KpUCTaINE MOAYMPYIOTCA MK
peryaupytoTca no gase ogHOBPEMEHHO.

HenmHeNHbIN KpUCTann pacnosioxeH BHYTPU ONTUYECKOro pe3oHaTopa M noasepraercs
HE TOJIbKO 3/IEKTPOONTUYECKOM MOAY/IAILMU, HO U PETY/IMPOBKE MO TeMnepaTtype C
LesIblo MOACTPOMKM YaCTOTbI.

HA TJIABHYIO

3 deKTbl HeNMHeNHOM
OMTUKU

BbIHy*KAeHHOe paccesaHUe
cBeTa

FeHepauua onTHYECKMX
rapMOHMK

MapameTpmyecKas reHepaums
cBeTa

dddeKT HacbIweHUnA
MHorocoToHHOEe
norsoueHue

ddpeKr

caMochOKyCUpOBaHMA
CBeTorMapaBaMyeCcKHi yaap
McTepM3anCHbIe CKauKu
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S deKT HacbiLeHUs

dddeKT HacbIweHuA.

TaK Ha3blBaloT 3PEKT YyMEHbLUEHNS MHTEHCUBHOCTM CMEKTPaNbHOM JIMHUM
nornoweHna (MM BbIHYXAEHHOMO U3/TyYeHMA) NPpU YBEIMYEHUM MOLLHOCTM NajaroLlero
Ha BELLECTBO BHELIHErO 3/IEKTPOMArHUTHOMO M3/yyYeHus. MpuunHom addekTa
HaCbILLEHUA ABNAETCA BblpaBHMBAHWE HACEEHHOCTM ABYX YPOBHEMN SHEPIUU, MEXKAY
KOTOPbIMM N0 AENCTBUEM M3/TyYEHWUA NPOUCXOAAT BbIHYKAEHHbIE KBaHTOBblE
nepexoabl "BeBepx" (nornoweHne) 1 "BHU3" (BbIHYXAEHHOE M3nyyYeHue). B cayyae
MOr/IOLWEHNA NPU 3TOM YMEHbLLAETCA A0 MOLLHOCTU U3/TyYeHUA, MOrNOLEHHOr0
BelLlecTBOM. AGCOJIIOTHAsA BE/IMYMHA MOT/I0LAEMOM MOLLHOCTH NPM 3TOM, OZHAKO He
najaeTt, a yBe/IMUMBAETCA, CTPEMACh K HEKOTOPOMY npeaeny. B cnyyae akTMBHOMO
BELLECTBA C MHBEPCHEN HaceneHHocTeN acbdeKT 3pheKT HaCbILEHMS NPUBOAUT K
YMEHbLUEHUIO MOLLHOCTM BbIHYXXAEHHOI0 U3/1y4YEeHUA, YTO CTaBUT Npesen BeAnYMHe
YCUNIEHUA B KBAHTOBbIX YCUIUTENSAX.

OgHaKko 3chdeKTy HalM LWMPOKOE NPUMEHEHME B SIa3ePHOM TEXHMKE, FAe OH
UCMONb3YeTCs AN MOAYNALMM JO6POTHOCTU ONTUYECKMX PE30HATOPOB C MOMOLLbLIO
NPOCBET/IAOWMXCA NoJ AEMCTBMEM MOLLHOMO M3/ly4eHMs cBeTobMIbTPOB. KpoMe Toro,
3 deKT HaCbILWEHMS MCNONb3YeTCs ANA CO3AaHMSA MHBEPCMM HaceNIEHHOCTEN B
TPEXYPOBHEBbIX KBAHTOBbIX CMCTEMAX.

\9ddexr HachEeHNS

HA TJIABHYIO

3 deKTbl HeNMHeNHOM
OMTUKU

BbIHy*KAeHHOe paccesaHUe
cBeTa

FeHepauua onTHYECKMX
rapMOHMK
MapameTtpuyeckas
reHepauus cseta

JddeKT HacbiweHuA
MHorocgoToHHoe
norsioweHue

3ddekT

camopoKyCHpoBaHHUs
CeeTorMapaBaMyecKui yaap
MMcTepmsncHble CKauyku
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MHOFO¢OTOHHO€ nornoueHue

MHOrooTOHHOE MOr/IoLEeHHE.

Ecnm 3cbheKT HacbILeHna AenaeT cpedy, Henpo3payHyto 418 C1aboro CBETOBOro
Mo/s, NPO3paYyHON A1 CU/IbHOMO, TO A1 ONTUYECKM MPO3PaYHbIX CPEA MOKET UMETb
MecCTo 06paTHas CUTyaums. 34eCb MHTEHCUBHOE M3/1y4EHME MOXKET MOr/IoWaThCA
ropaszo cuibHee Yem caboe. Hekasa aHanoruna oToxpoMHoMy 3deKTY, 0HaKO
MeXaHM3M COBEPLUEHHO MHOW. OH COCTOMT B TOM, YTO MPU 6OJIbLIMX MIOTHOCTAX
U3/TyYeHMs 1 SNEMEHTAPHOM aKTe B3aMMOAEMCTBMA CBETA C BELLECTBOM MOTYT
OAHOBPEMEHHO MOr/IoWAThCA ABa MM HECKOJ/IbKO (hOTOHOB, CYMMa 3HEPrMi KOTOPbIX
paBHa 3HEpruu nepexoza.

A deKT MHOrohoTOHHOr0 MOr/IOLWEHMA MCMOb3YEeTCA, B OCHOBHOM, B TaK Ha3blBaeMOM
MHOrobOTOHHOM CMEKTPOCKONMM, AaoLLel JONOSHUTEbHYIO MHGOPMALMIO O CTPOEHUM
BELLECTBA, HEJOCTYMHYIO A/1A 06bIMHOM CMEKTPOCKOMMM.

\MHoro¢$oTroHHOE IOITIONIEHE

HA TJIABHYIO

3 deKTbl HeNMHeNHOM
OMTUKU

MHOrodoTOHHbIM

doTo3pdeKT
BbIHyKAeHHOe paccesaHUe
cBeTa

FeHepauua onTUYECKMX
rapMOHMK

MapaMeTpuyecKas
reHepaumsa ceeta

IdPeKT HacbIweHUA
MHorodoToHHOe noroLleHne

dddeKr

camopoKycHpoBaHHUs
CseTormMapaBaMyeckui yaap
MMcTepmsncHble CKavyku
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S deKT camodoKycrpoBaHma

\9ddexr camopoxycnpoBaHs

I deKT camooKyCcHpoBaHHUA.

. HATJIABHYIO

M3BeCTHO, Y4TO NepBOHAYalbHO Napasie/ibHbIM Ny4YoK CBETa Mo Mepe panpocTpaHeHMs + I beKTbl HeNMHENHOM
B cpeje (BK/Il04as M BaKyyM) pacribiIBaeTcs 3a cyeT AMMbPaKLMOHHbIX SBJEHUI. ITO ONTUKM
CrnpaBeAJ/IMBO NPU MasibiX MHTEHCMBHOCTAX CBETA, NMOKa elle cpeja ocTaeTca . BbIHY>XaeHHoe paccesaHue

JIMHENHOM. C YyBENIMYEHMEM MOLLHOCTM CBETOBOMO MyYKa ero pacxoAmMMOCTb HauMHaeT
yMeHbLIATbCA. [Py HEKOTOPOM KPUTUHECKOM MOLLHOCTHM MYHOK MOXET
PacnpoCTPaHATLCS, BOOBLLE HE MCMbITbIBAA PACXOAMMOCTH (PEKMM CaMOoKaHa M3aLUmu),

cBeTa
. [eHepauuna onTMyeckmx

a Npy MOLLHOCTM, MPEBbILLAIOLLEN KPUTUYECKYIO, MYYOK CKAYKOM CHMMAETCA K OCU U rapMOHMK
CXOAMTCA B TOUKY Haa HEKOTOPOM PacCTOAHMM OT MECTa BXOAa B Cpejy CTaBLUY0 . MapameTpuueckas
Tenepb HesMHeMHOM. MponcxoauT npoiecc camooKyCUPOBKM. ITO pacCTOSHME, reHepaums cBeta

HasbiBaeMoe 3P HEKTUBHOM ANMHONM CaMO(OKYCMPOBKM, 06pAaTHO NMPOMOPLMOHA/IBHO

. JdPeKT HacbIWweHUA
KBaJpaTHOMY KOPHIO M3 MHTEHCMBHOCTM Nyyka. OHO TaKKe 3aBUCUT OT ero AuameTpa u

OMNTUYECKMX CBOMCTB cpeabl. OTKpbITUE 3ddeKTa CaMoOKYCMPOBKM NpeHaanekut [.A. « MHorocgoToHHOe
AckopbsiHy ((0TKpbITHE - 67). nornoieHue

. dddeKT camodoKycHpoBaHMA
®usnyeckme npmumMHbl 3TOro A @eKTa 3aK14aTCA B MUSMEHEHUN NOKasaTens . CBeTormapaB/M4ecKui yaap

NPEeSIOM/IEHMS Cpeabl B CU/IbHOM CBETOBOM MOJ1E. B 3TO M3MEHEHME BHOCMT CBOM BKIA
TaKke 3PheKTbI, KaK 3/IEKTPOCTPMKLMA, BbICOKOYACTOTHbIN 3chdekT Keppa u
U3MEHEHME NMPesIoOMIEHMS Cpejibl 3a CYET ee HarpeBa B CBETOBOM MyyKe. BcneacTeum
3TMX 3(PeKTOB, Cpeaa B 30HE My4yKa CTAaHOBMUTCSA ONTUYECKM HEOAHOPOAHOM;
noKasaTe/ib MPesIoM/IEHMs CpeAbl OnpeaenifeTca Tenepb pacnpeseneH1em
MHTEHCMBHOCTM CBETOBOM BOJIHbI. DTO MPUBOAMT K ABJIEHMIO HENIMHENHOM pedpaKumm,
T.€. nepecepuiHbIE Jlyun MyYKa OTK/IOHAIOTCA K €ro OCH, B 30HY C 60/IbLUEN
OMNTUYECKOM MAOTHOCTbI0. TakKMM 06pasoM HesMHelHas pedpakums HaumMHaeT
KOHKYpPUPOBaTb C AMGPAKLMOHHON PAacXoAMMOCTbI0. MpU B3aMMHOM KOMMNEHCALMMU 3THX
MPOLECCOB M HACTyMaeT CaMOKaHaIM3aLmA, NepPexoaallan B CamodOKyCMPOBKY Npu
Mpy- BbILEHMU KPUTMUECKOM MOLLHOCTHM MyyKa. Mpouecc caMoboKyCHpoBKM
BbIAENAETCA Cpeamn NPoYMX HeMHENHbIX 3PGhEKTOB TEM, YTO OH 061aJaeT "NaBUHHbIM"
XapaKTepoM. JeMCTBMTENbHO, AaXKe MaNoe YBESMYEHNE MHTEHCMBHOCTM B HEKOTOPOM
y4acTKe CBETOBOrO My4Ka NpUBOAMUT K KOHLEHTPALUMK Jydelt B 3TOM 06/1acTH, a
CnefoBaTeNbHO U K AOMOIHUTEIbHOMY BO3PACTaHMI0 MHTEHCUMBHOCTH, YTO YCM/IMBAET
He/IMHENHYI0 pedpaKkLmio U T.4.

. TnucTepusncHbIe CKavykun

OTMETUM, YTO KPUTUYECKME MOLLHOCTM CaMOOKYCHPOBKM OTHOCMTE/IbHO HE BEJIMKM
(ana HMpo6eH3ona - 25 KBT, A1 HEKOTOPbIX COPTOB ONTUYECKOro CTeK/a - 1 BT), YT
CO3/aET peasbHble NMPeAnochI/IKM UCMO/b30BaHMA ONMCaHHOMO 3ddeKTa AN nepesaum
3HEPr1M Ha 3HAYMTE/IbHbIE PACCTOAHMA.

MHTepecHo, 4TO NpM CaMOMOKYCUPOBKE 13NyYEHME UMIMY/IbCHBIX J1a3ePoB B
OpraHMYeCcKMX XUAKOCTAX MYYOK Nocsie "ox/IonbiBaHMA" pacnpoCTpaHAeTCA He BBUAE
OJZIHOrO MyYKa, a pacnaflaeTcA Ha MHOXKECTBO KOPOTKOXKMBYLUMX (10 B MUHYC 10-0M
CTeneHu ceK.) y3Kknx (MKM) o61acTen O4eHb CUIbHOTO CBETOBOro rnoss (okono 10 B 7-
ol cTeneHu B//CM) - CBETOBbIX HATEN. ITO ABNEHME 06bACHAIOT TEM, UYTO NpU
CcaMohOKYCHMPOBKE JIa3ePHbIX MMIMY/IbCOB HeJIMHENMHas cpefja paboTaeT KaK JIMH3a C
U3MEHAIOLLMMMUCA BO BPEMEHM (POKYCHbIMM PAaCCTOAHMAMM, U BLICTPOE ABUNKEHME
¢okycoB (ckopocTu nopsaka 10 B 6-0M cTeneHn M/CEK.) B COYETaHWMM C abeppaLmamm
"HEeIMHEMHOM NIMH3bI" MOXKET CO3/1aTh AJIMHHbIE M TOHKME CBETOBbIE KaHasbl.

B He/IMHEMHOM ONTUKE yKe 06HAPYKEHO MHOMXKECTBO MHTEpEeCHeMILMX 3P HEKTOB.
Kpome omnmMcaHHbIX Bhbile, K HUM OTHOCATCA Takue 3(hdEKTbl Kak onTMYeckoe
[eTEKTUPOBaHUE, reTePOANHMPOBAHME CBETA, NPOGOM ra30B MOLLHbLIM M3/TyYEHUEM C




S deKT camodoKycrpoBaHma

06pasoBaHMEM T.H. "/la3epHOM MCKPbI", CBETOrMAPABIMYECKMI YAap, HEMHENHoe
oTpaxkeHue cBeTa U apyrue. Hekotopble 13 aphEKTOB yiKe HaLLIM NpUMEHEHUEe He
TOJIbKO B Hay4HbIX MCCNEA0BaHUAX, HO U B NPOMbILLJIEHHOCTU. TaK Hanpumep,
CBETOrMAPaBIMYECKMM yaap (CM."TuapaBaMYECcKMe yaapbl") MPUMEHAETCA NpK
LITAMMOBKE, YNPOYHEHUA MaTepMasoB, A1A YAAPHOM CBApKM M T.4., YTO Haubosee
ce6s onpaBAbIBAET B NPOM3BOACTBE MUKPOIIEKTPOHUKM, B YCIOBUAX 0COB0 YMCTbIX
NoBepXHOCTEN.
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CeTorvapasnnyeckuii yaap

CeeTormMapaB/iMyeckuit yaap.

JddeKT 3aKN04aeTCA B TOM, YTO NPU NPONYCKaHUM MOLLHOMO JIa3E€PHOr0 M3JTy4eHMSA
Yyepes KUAKOCTb B HEM BO3HUKAIOT aKyCTUYECKME BOJIHbI C BbICOKMM JaB/IEHUEM,
JOCTUraLMM MMJIIMOHA aTMOCdEp, CONMPOBOXKAAILLMECA BCMbILLKOM 6€10r0 CBETa U
BbIGPOCOM KMJIKOCTU Ha 3HAUMTE IbHbIE PacCTOAHUA, NPU 3TOM TeNa, NoMeLLeHHble
B6/IM3M yaapa, NoABeprajmch CH/bHbIM AedopMaLMaM M paspyLleHutio. ToYHOM
Teopuu 3deKTA eLle HET, OJHAKO YXKe ICHO, YTO 3TO LEJIbli KOMIIEKC ABNEHMM.
3pecb U caMooKyCcHMpoBKa, YBEUUYMBAIOLLAS MHTEHCMBHOCTb CBETOBOM BOJIHbI B
MasioM obbeMe, M NepBOHaYasbHoe ee norJolieHne, ceAsaHHoe ¢ BPMB 1 ycuneHHoe
NOrIOLLEHME CBETA 06PA3YHIOLLENCA MIAa3MOM, YTO MPUBOAMT K BOSHUKHOBEHMIO
yZlapHOM BOJIHbI M 3aTEM K aBMTaLMM B KUAKOCTH. MNpesBapuTesibHas hOKYCMPOBKa
Jla3epHOro nyyka v BBEEHWE B XMIAKOCTb MOr0WatolWmX J06aBOK 3HAUYMTENBHO
YCUAMBAIOT NPOABJIEHNA 3 deKTa.

\Cserormapasnmdeckuii ygap

HA TJIABHYIO

3 deKTbl HeNMHeNHOM
OMTUKU

BbIHy*KAeHHOe paccesaHUe
cBeTa

FeHepauua onTHYECKMX
rapmoHMK
MapameTpuyeckas
reHepauus cseta
ddPeKT HacbIWweHUA
MHorocdoToHHOe
norJjoweHue

dddekr

caMo(OKyCHpOBaHHUSA

CeeTornapaBamMyeckuit yaap
MMcTepu3smnCHbIe CKauKn
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rVICTEpVI3VICHbIe CKa4vykn

McTeprsnCHbIe CKauKM.

HenuHelHas onTUKa - HOBas M NOCTOAHHO Pa3BMBAIOLLIAACA HayKa. MHoroobpasue ee
3(HEKTOB AaNEKO HE MCYEPNAHO M3BECTHBIMM HblHE. TaK, COBCEM HeAaBHO GblM
npeAcKasaHWA TEOPETUYECKM MUC- TEPU3MCHBIE CKAUKM OTPAXKEHMA M MPESOMIEHMS Ha
rpaHuLe HeMHEN- HOM Cpeabl - Liesbld KNacc HOBbIX 3 (EKTOB HENIMHEMHOM ONTHKM.
(JaHHbIX 06 3KCNepeMeHTa/IbHOM MOATBEPKAEHMMU UX CYLLECTBOBAHMSA MoOKa HET.)

CyTtb achbeKTOB 3aKkN04aeTca B caegyowem. Ecav nog He60bLWMM yraom
CKO/IbXXEHMA Ha rpaHMLUy pasgena AByX cpef C 6UM3KMMM 3HAYEHMAMM
AMDNIEKTPUYECKOM MPOHMLAEMOCTH, OAHA M3 KOTOPbLIX HENIU- HEMHA, NajaeT My4vyoK
MOLLHOrO CBETOBOIO U3JTlyYeHUA, TO MPU U3MEHEHMMU MHTEHCMBHOCTM M3NTyYeHUus (yron
nageHua PUKCUMPOBaHKA), Korga oHa JOCTMraeT onpeAesieHHOro 3Ha4YeHMsA, MoXeT
NPOU30MTU CKAYOK OT NMPOXOXKAEHUSA K MOJHOMY BHYTPEHHEMY OTPAKEHUIO, NpU
06paTHOM M3MEHEHWMM MHTEHCMBHOCTU CKayoK oT MBO K NpoxoxaeHuto npousonaeT
yXKe Npu APYrom ee 3HavyeHMU. TaKue e CKauKu MOryT HabAaTbCa U Npu
U3MEHEeHWM yrna nageHus, Korga UKCUpoBaHO 3Ha4YeHME UHTEHCMBHOCTH.

Ecam cywecTBoBaHUe 3TMX 3(PPEKTOB NOATBEPAMNTCA, TO OHM MOTYT BbiTb LUIMPOKO
MCNoJib30BaHbl /18 UCC/Ie40BaHMSA HESIMHEMHbIX CBOMCTB BELLECTBAM B Jla3epHOM
TexHuKe. TaK, HanpMMmep, rMCTepU- 3UCHasA ONTUYECKas AYEMKA MOXKET CIIYKUTb
uzeasibHbIM 3aTBOPOM B J1a3epe Mpu reHepauum rMraHTCKMX MMMYIbCOoB, T.K. B
pexume MBO npaKTUYECKM HE MOTrOWAET SHEPIUK; C NMOMOLLBIO TMCTEPE3UCHDBIX

3 deKToB MOXKHO ByAeT C 60/1bLION TOYHOCTLI0 M3MEPATb MHTEHCMBHOCTb M3/yYeHMS,
PUKCUPYSA CKauKkM U T.4.

\I'mcTepusncHbIE CKAYKN

HA TJIABHYIO

3 deKTbl HeNMHeNHOM
OMTUKU

BbIHy*KAeHHOe paccesaHUe
cBeTa

FeHepauua onTHYECKMX
rapmoHMK
MapameTpuyeckas
reHepauus cseta
ddPeKT HacbIWweHUA
MHorocdoToHHOe
norJjoweHue

dddekr

caMo(OKyCHpOBaHHUSA
CeeTornapaB/Myeckui yaap
MCcTepm3nCHbIE CKauKM
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PagunoaktuBHoCTb

PagnoakTMBHOCTb.

MoA paAMoaKTUBHOCTBIO 06bIMHO MOHMMAIOT CAMOMPOM3BOJIbHOE NpeBpaLleHue
HEYCTOMYMBLIX M30TOMOB OAHOr0 BELLECTBA B M30TOMbI APYroro; Npy 3TOM NPOUCXOANT
UCMYCKaHUE 3/IEMEHTAPHbIX YaCTML, U KECTKOr0 3/IeKTPOMAarHUTHOIO M3/1yYeHUs.
PazMyaloT eCTeCTBEHHYIO M MCKYCTBEHHYIO PaJiMOaKTUBHOCTb. Mpouecci,
MPOMCXOAALLME NPU ECTECTBEHHOM PaAMOAKTUBHOCTH MO3BONIAIOT CYAUTb O CTPYKTYPE M
CBOMCTBax PafiMOaKTUBHbIX BELECTB.B HacToswee BpeMa Bce 60sibluee 3HaYeHUe
MOJYYaKOT MPOLECChI, CBA3AHHbIE C UCKYCTBEHHOM PafMoOaKTUBHOCTbIO.MTPaKTUYECKU
BCE BeLleCcTBa MMEIOT PaAMOaKTMBHbIE M30TOMbI, MO3TOMY, HE M3MEHSAS XMMMYECKOrOo
CTPOEHMSA BELLECTBAa MOXKHO €r0 NMOMETUTh, CAE/IaB YacTb A4ep PaJMOaKTUBHbIMU. ITO
Mo3BoJIfeT C 60/bLIEN TOYHOCTBIO C/IEIMTh 3a NEPEMELLEHMEM 3TOMO BELLECTBA MM
M3y4aTb €ro BHYTPEHHIOW CTPYKTYpY.

A.c. 234 740: Cnoco6 onpeaeneHna KOHLEHTPaLMM NbIIEBbIX YacTUL, C OCaXKAEHMEM
3TMX YaCTML, B 0OCAAUTENIbHOM YCTPOMCTBE, OT/IMHAIOLLMIMCA TEM, YTO C Lie/blo
paclUMpeHns AuanasoHaB M3MEPEHUS, B UCC/IelyEMbIM ra3 A06aBAAT paanoaKTUBHbIN
ras, HanpmMmep, paZioH, a nocse oCaXKAEeHMNA YacTuL, onpesensaoT UX paJUMOaKTMBHOCTb
Nno BeJIMYYMHE KOTOPOM CYAAT O KOHLEHTPALMM MNbIIEBbIX YacTML, B rase.

A.c. 242 324: Cnoco6 yCcKOpPEHHOro onpeaeneHus roAHOCTU 3aLUTHO-MOIOLLMX U
NIeKapCTBEHHbIX BELLECTB HapPY>KHOr0 NMPUMEHEHMUA, NMPU KOTOPOM Ha KOXKY HAaHOCAT
CJI0M UCClelyeMoro BeLLECTBa, OT/IMYAIOLIMICA TEM, YTO C Lie/bio onpeaeneHus
BpeMEHM MPOHUKHOBEHMA BELLECTBA CKBO3b KOXY U BPEMEHM BbINOJIHEHUA UM
6apbepHbIX (PYHKLUMM, B UCCIeAyeMOe BELLECTBO NpeABapuTesIbHO BBOAAT
pagvomsoTonbl, Hanpmmep, Moja, dosdopa Uau cepbl, M NPOBOAAT
pagroMeTpUYECKNE N3MEPEHMA UCCNEAYEMOrO 0ObEKTA.

\Pai10aKTHBHOCTD

HA T/TABHYIO

flBneHna Mukpommpa
PagnoakTMBHOCTb
PeHTreHoBCKoe U -U3Ny4yeHue
BzaumopencTteme
PEHTFEeHOBCKOro M -U3Jly4eHUH
C BellecTBOM
BsanMmogeicTBMe 3/1eKTPOHOB
C BelecTBOM
B3anmogeicTBUE HEMTPOHOB C
BeLeCcTBOM

BsanMmogeicTBMe YacTmL, C
BeLeCcTBOM
PagnoTepmoitoMUHeCLeHLMA
dddekT Mecbayapa
JN1IeKTPOHHbIM NapamarHMUTHbIN
pe30HaHc

ApepHbIM MarHUTHbIM pe3oHaHC
dddekT CBepxaysepa-
A6parama
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PeHTreHoBcKoe 1 -n3nyveHne

\PeHTreHOBCKOE M -U3/Tyd€eHIe

PeHTreHoBCKOE M -U3nyyeHue.
. HA TZIABHYIO
PeHTreHoBCKOe M3/yYeHue, OTKpbITO B 1895 roay u3MKOM PEHTFEHOM, MMEET Ty Ke - flBneHua Mukpommpa
3/IEKTPOMArHUTHYIO NPUPOAY, YTO rAamMma U3JTyYEHUE MCNYCKaeMble AApaMM aTOMOB . aAresosIloMMHUCLLEHLUMA
PaZMOaKTUBHBIX 3/IEMEHTOB, NMO3TOMY 06a BUAA M3YYEHUS NOAYMHAIOTCA OAMHAKOBbIM
3aKOHOMEPHOCTSIM M3/y4EHU NMPU B3aUMOAEMCTBMU C BELLECTBOM. MpUHUMNMANIbHAS
pasHMUa MeXAY ABYMSA 3TUMM BUAAMM U3JTYHEHMA 3aKI0YEHUA B MEXAHU3ME MX
BO3HUKHOBEHMSA. PEHTreHOBCKOE U3/yYeHME - BHEAAEPHOIO NMPOMC- XOXKAEHMSA, ramma . PeHTreHoBcKoe 1 -u3nyyeHue
u3slydeHue - NpoAyKT pacnaja agep. . BsaumopeicTBue
PEHTreHOBCKOro U -M3Jy4YeHUH
C BelecTBoOM

. B3aumopencTBUE 3N1€KTPOHOB
C BelecTBoM

. B3aumopeicTBME HEMTPOHOB C
BeLLeCcTBOM

. Actepusm
. PapgnoaktTnBHOCTb

. BsanmopgeicTBme HacTmy, c
BeLlecTBOM

. PaguoTepMonioMuHecLeHUmMA

. ddodeKkT Mecbayspa

« DJIeKTPOHHbIM NapamarHMTHbIN
pe30oHaHc

. flaepHbIM MarHUTHbIM pe30HaHC

. ddodekT CBepxaysepa-
A6parama
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B3anmopeiicTB1e PeHTreHOBCKOrO 1 -U3/TyYeHWI C BELLLeCTBOM

\BSa]/IMO)ICﬁCTB]/Ie PEHTI€HOBCKOIO U -I/ISHY‘ICHI/Iﬁ C B€IIECTBOM

B3aMMOAel‘:ICTBMe PEHTreHOBCKOro n —M3nyqum71 C BeLlEeCTBOM.

. HATJIABHYIO

B3anMoaencTBMEe PEeHTFEHOBCKOrO M raMma M3J/lyYeHns C BELLECTBOM NPOMCXOAAT - fABneHna Mukpommpa
MOCPEACTBOM TPEX OCHOBHbIX MPOLECCOB: (POTOS/IEKTPUHECKOrO MOr/10WEHNA . ®oTtoaddekT

(boToappekTa), pacceaHma u adpdeKkTa obpa3oBaHuA nap. . PaccesHue peHTreHOBCKOro 1

ramma usayyeHus
. KorepeHTHoe paccesaHue

. O6pasoBaHu1e nap

. PapgnoaktMBHOCTB

. PeHTreHoBcKoe U -U3nyyeHue

. Bsaumopericteue
PEHTFEHOBCKOrO M -U3/Ty4YeHUM C
BELLECTBOM

. B3aumopencTBMe 3/1€KTPOHOB
C BElECTBOM

. B3aumopeicTBmMe HEMTPOHOB C
BELLECTBOM

. BsaumopgeitcTBue HacTmy, C
BelecTBOM

. PaguoTepMonioMuHecLeHUMA
. 3ddeKkT Mecbayspa

« DJIeKTPOHHbIM NapamMarHMTHbIN
pe30oHaHC

. flaepHbIM MarHUTHbIM pe3oHaHC
. 3ddekT CBepxaysepa-
A6parama
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B3anmopencTere sneKTPOHOB C BeLeCTBOM

\B3aumopeiicTBIe 91EKTPOHOB C BELIECTBOM

B3anmozencTBIE 3/1EKTPOHOB C BELLECTBOM.

PaznnyarT cnegytowme BMAbl B3aMMOAECTBMA: YIPYroe U Heynpyroe pacceHue
S/IEKTPOHOB Ha aTOMHbIX A4paX U 3NEKTPOHbIX 060J104€eK U TOPMOXEHNE SNNIEKTPOHOB B
KYJZIOHOBKOM NMOJ1I€ aTOMHbIX A4€ep.

HA TTABHYIO
flBneHna Mukpommpa
Ynpyroe paccesaHue
Heynpyroe paccesaHue
TopMo3HOe U3yyeHue

CoBMmecTHoe obyyeHue
3/IEKTPO3aMH U CBETOM

PagnoakTUBHOCTDb
PeHTreHoBcKoe U -usnyvyeHue

B3sanmopeicTeue
PEHTIreHOBCKOro U -M31y4eHUH
C BelecTBOM

B3anmoZaencTere 1€KTPOHOB C
BELLECTBOM

B3anmogencTBUE HEMTPOHOB C
BEeLLEeCTBOM

B3aumogencTeue YacTul C
BeleCcTBOM

PaguotepmonioMuHecLeHLMA
ddpdekT Mecbayspa

D/IeKTPOHHbIM NapamMarHUTHbBIN
pe3oHaHc

ApepHbIi MarHUTHbIM pe30HAaHC
d¢podekT CBepxaysepa-
A6parama
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B3avmopencTBre HeTPOHOB C BELLeCTBOM

BsanMogencTeBMe HEMTPOHOB C BELLECTBOM.

HelTpoH npescTaBaseT co60M 3N1eKTPUYECKM HEMTPAsIbHYH YacTULYy C MAcCoM MoKos,
paBHOM NPe6/IM3UTE/IBHO Macce MOKOosA NPOTOHA, BMECTE C KOTOPbIM OHWM 06pasytoT
A4pa BCeX 3/1eMeHTOB. Moc- KO/IbKO HEMTPOH 3NEKTPUYECKM HEMTPA/IEH, OH MOXKET
BbI3bIBaTb Pa3/IMyHbIE AJEPHBE PEAKLMM, B YACTHOCTM LIEMHbIE peakLum AeeHns
TAKESbIX agep (Teopus, ypaHa, MyTOHWA) OCYLLECTB/IAEMbIE B AAEPHbIX PEaKTOpax.
Mo KMHETMYECKOM SHEPrUM HENTPOHDI AEATCA HA BbICTPbIE, MPOMEKYTOUHbBIE U
TenoBble. B 3aBUCUMOCTM OT 3TOM SHEPTUM HEMTPOHbI MO Pa3HOMY B3aMMOAEMCTBYIOT
C BewecTBom TensioBble HENTPOHbI B3aMMOAENCTBYIOT NPATMYECKU CO BCEMM AAPAMM
3/IEMEHTOB, a B TAXE/IbIX BbI3bIBAKOT PEAKLMIO AeneHUs. NTPOMEKYTOUHbIE TaKKe
MOrNOWATCA AAPAMM, HO NMPU HEKOTOPbIX 3HAYEHMAX SHEPTMU HEUTPOHbI XyXKe
MOr0WATCA AAPaMM, a ropaszao Nyulle He- YNpyro paccemBaroTcs (3ameansaTcs),
TepAs MpU STOM KMHETUYECKYIO SHEPrMi0. OCOBEHHO MHTEHCMBHO GbICTPbIE HEMTPOHDI
paccemBaloTCA Ha BOAOCOAEPKALLMX BELECTBAX (3aMea/IMTeNsAX), YTO MCMO/Ib3yeTcs
ANA 3aMeA/IeHMA BbICTPbIX HEMTPOHOB [0 TEM/IOBbIX SHEPrUit B TEMJ/IOBbIX peaKTopax.

MateHT CLUA 3 794 843: KOHTPOJ/IbHO M3MepPUTENbHBIM NpUGOp AN onpeaesieHus
BECOBOI0 COZIEPKaHUA BNaru B HACbINMHOM MaTepuasne, COAEPHKUT UCTOUHMK
U3yYeHUs, 061yYatoLMI BaXKHbIMA HACbIMHOM MaTepuan GbICTPbIMM HEMTPOHAMM U
ramma-siy4amu; npolueguiee usjyyeHne permcTp permcTpupyioT AByMsA JeTEKTOpamM,
MpUYeM NepBbIi PErnCTpu- pyeT raMma-m3lyyeHue, a BTOPOM Ten/10Bble HEMTPOHDI,
BO3HMKatOLME MNpU 3aMeASIEHNM BbICTPbIX HEMTPOHOB Ha siApax BOAOPOAaA,
coZleprKallmxca BO BNare HacbinHOro MaTepuana; o6a cMrHana ot geTektopa
MOCTYMNaloT Ha 31EKTPUUECKYI0 CXEMY, C Lie/Iblo MOJTyYEeHUA CUrHana,
CKOpPpe/IMpPOBaHHOr0 C BECOBbIM MPOLEHTHbIM COEPXKaHMEM BJlarM B Matepuasne.

MateHT CLUA 3 558 888: Conoco6 HEMTPOHHOIO KapoTaxka CKBaXKMH A1 M3MEPEHMS
KoJiyecTBa HepTM B 30HE CKBaXKMH, NPOGYPEHHOM B 3eMHOM Nopoje, C
MCNOJIb30BaHUEM PaAMOAKTUHOIO M3ly4YEHMA, COrTACHO KOTOPOMY M3MepsAeTCs
nornepeyHoe ceyeHue 3axBaTa TEM/IOBbIX HEMTPOHOB B 6ypoBOM pacTBope; BesnunHa
3TOro CeYeHMs onpeaenseTca CoAepKaHMEM BO/bl B 3TOM reosiorMyeckon popmaumi,
a KoJI4yecTBO HedTH, cofeprralleecsa B 30HE CKBaXKMH U3MepAETCA Kak yHKUMA
MaKpOCKOMMYECKOro NonepeyYyHoro 3axearta Ten/10BbIX HEMTPOHOB B MOpOAeE.

MateHT CLUA 3 562 523: Cnocob onpegeneHuAacoep:KaHna oCTaTO4HbIX Macen B
dopmaumm nocne nogaym Boabl MM 3aBOAHEHWS HEM- TEHOCOHOrO MacTa COCTOMT B
M3MEPEHUM panaza TEMJIOBbIX HEMTPOHOB CHavasla NpY Ha/MuMK BOAbl, COAEPIKaLLENCs
B AaHHOM (bopMaLMM, a 3aTEM MOC/Ie 3aMeHbl 3TOM BOAbI BOAOM, KOTOpas UMeeT
CyLLEeCTBEHHO OTJIMYaloLLeeca ceyeHne 3axBaTa M KoTopas 6epeTcsa U3 30HbI,
coZep:allel no KparMHel Mepe, B paguyce LENCTBUS PEFMCTPUPYIOLLEr0 MHCTPYMEHTA.

\B3aumopieifcTBIe HEIITPOHOB C BELIECTBOM

HA TJIABHYHO

flBneHna Mukpommpa
HenTpoHHOe pacnyxaHue
PaagnoakTUBHOCTDb
PeHTreHoBCKoe U -U3nyvyeHue
B3sanmopgeicTeue
PEHTreHOBCKOro U -M31y4eHUH
C BelecTBOM
B3anmogeincTBue 31eKTPOHOB
C BelecTBOM

B3anmogencTeme HEMTPOHOB C
BELLECTBOM

B3aumogencTeue YacTul C
BeleCcTBOM

PagroTepmonioMmMHec,eHUMA
ddpdekT Mecbayspa

D/IeKTPOHHbIM NapamMarHUTHbBIN
pe3oHaHc

ApepHbIi MarHUTHbIM pe30HAHC
I ekt CBepxaysepa-
A6parama
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B3aumopencTBme yacTuL C BelecTBoM

\BsaumopeiicTB1e 4acTuly C BEeIecTBOM

B3anMoencTBMe YacTumL, C BELIECTBOM.

Anbda-yacTuubl (A4pa reams 4) CoCToAT M3 ABYX NMPOTOHOB M ABYX HEMTPOHOB.
MocKoNbKO anbcha-4acTULLbl 3apS3KEHbI, TO MX OYHb MPOCTO YCKOPATb M 06/1y4aTh STUM
MOTOKOM Pas/IMyHble BelleCcTBa, KOTOpbIE MPU 3TOM CMJIbHO MOHM3MPYHOTCA.
MOHU3MPOBaHHbIE aTOMbl YEpPE3 KaKOM-TO MPOMEKYTOK BPEMEHM 3aXBaTbiBalOT
CBO60AHbIE 3/1EKTPOHbI M MPEBPALLAOTCA B HEMTPAsibHbIE, M3/1yYas Npy 3TOM
XapaKTePUCTUYECKOE M3IyYeHMe, Mo KOTOPOMY MOXKHO CYAMTb O COCTaBe
MCCNeayemoro BeLLecTBa.

A.c. 223 948: Cnoco6 pa3aesibHOro onpeaeneHusa aaloMMHUA M KPEMHMA MO
061y4eHMI0 NPo6bl MPOTOKOM asiba-4acTuL, M 0O4HOBPEMEHHOM perncTpaumm
BO36Y}XJEHHOI0 B HEM CYMMAPHOI0 XapaKTepUCTUYECKOTO M3/yYEHNs a/IIOMUHUA U
KPEMHMSA, OT/IMYAKOLLMICA TEM, YTO C LEJIBIO YBEIMUEHWUS YYBCTBUTE/IbHOM U
paspeLuaroLLeit CNoCO6HOCTH, Cpasy Noc/ie NpeKpaLleHus 061y4eHns Npobbl M3MEPAIOT
HaBeAEeHHY aKTMBHOCTb NPO6bI M MO COOTHOLLEHMIO U3MEPAEMbIX BEMYMH
CYMMApHOI0 XapaKkTePUCTUYECKOTO U3IyYEHMS a/IIOMUHUA M KPEMHUA 1 HaBeAeHHOM
AKTMBHOCTM CYAAT O KOHUEHTpaLMM aNlOlOMUHUA U KPEMHMA B Npo6e.

HA F/1ABHYIO
flBneHna Mukpommpa

dddeKT yBenmyeHms
KOPP3MIMHOM CTOMKOCTH
MeTasnnoB

PagMoaKTUMBHOCTb
PeHTreHOBCKOE M -u3nyyeHue
Bzaumopencreme
PEHTFEeHOBCKOro M -U3Jly4eHUH
C BeLecTsBoM
BsanMMogencTBMe 3/1eKTPOHOB
C BElECTBOM
B3anmogeincTBUE HEMTPOHOB C
BELLECTBOM

B3anmogencTeue yactuu, C
BELLECTBOM

PaguoTepmonioMMHecUeHUUs
dddekT Mecbayapa

JN1eKTPOHHbIM NapamarHMTHbIN
pe30oHaHC

ApepHbIM MarHUTHbINM pe3oHaHC
dddekT CBepxaysepa-
A6parama
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PaguoTepmoniomuHecueHuus

PaayoTepmoitoMUHECLEHLMA.

Ecnm kakoe-M6o TBepZioe BeLEeCcTBO NpM HU3KOM TeMnepaType nojBeprHyTb
BO3JEMNCTBMIO 3JIEKTPOHOB PEHTIEHOBCKUX MJIM FamM- Ma-/ly4dei, TO Npu HarpeBse, Jaxe
CaMOM HEe3HauYUTesIbHOM, BELLECTBO HauMHaEeT CBETUTLCA. [Ipuyem, nNpu naaBHOM
HarpeBaHWM TBEPAbIX OPraHMYECKMX BELLECTB TemnepaTypa, Npu KOTOpoi
HabtogaeTca Haubosibluee TEPMOIIOMUMHECLELMSA, COBMAZAET C TEMNEPATYPOM
CTPYKTYPHbIX nepexoaoB (N1aB/ieHMsA, pasMAryeHua 1 T.4.). 1o aBneHue ((OTKpbITUE -
168) No3BO/IM/IO CO3AaTb HOBbINM 3DPEKTUBHBIN METOA MCCNELOBAHMA BELLECTBA.

A.c. 381 983: Cnocob nccaenoBaHUA CTPYKTYPHbIX NEPEXOAOB B OpraHUYeCKMX
BELLECTBAX, OCHOBAHHbIM Ha perMcTpaumm paauoTepMosItoMMHECLIeHLMM o6pasLia,
OT/IMYAIOLMICA TEM, YTO C LieJ/Iblo YNPOLLEHUA npouecca 06/1y4atoT NOBEPXHOCTHbIN
cnoi o6pasua Ny4yKoM 3/1EKTPOHOB C 3Heprmei 5-30 KaB.

B 06wwmx YepTax meToa paanoTepMOIIOMUHECLEHLMU MW COKpalleHHo PTA,
3aK/l04aeTCA B Cneaytolwem: obpasel, UccnesyeMoro opraHM4eCcKoro BelecTsa
06.1y4atoT Npu HM3KoM Temnepatype ((77-100 rpagycos K) B Mo/sHOM TEMHOTE.
MpuroaHbl Nto6ble UCTOYHMKM MOHM3MPYIOLETO GETT U3IYYEHWUA: HEMTPOHHbIE, rAMMa,
6eTTa-UCTOYHMKM, YC- KOPUTEIM 3apSAXKEHHbIX YaCTUL, PEHTFEHOBCKUE YCTAHOBKM.
MolLHOCTb A03bl HE UrpaeT CYLeCTBEHOM POJIn. BaxKHO TONbKO, YTO6bI NOJIHAA TaK
HasblBaeMas 3KCNO3MLUMOHHaA go3sa gocturana 0, , 1-2 Mpag. Takue Jo3bl, KaK
NPaBU/I0 HE U3MEHSAIOT TeMnepaTypbl CTPYKTYPHOIO nepexofa. 3aTeM obpasel niaBHO
HarpesatoT 10-20 rpagycos C B M1HYTY. CBeYyeHHe obpasLa permMcTpupytoT C
O/IHOBPEMEHHOM permMcTpaument Temnepatypsl. MoayyaoT 3aBUCMMOCTb MHTEHCMBHOCTH
PT/1 oT Temnepatypsbl - KpMBYHO BbiCBEUYMBAHMA. [TMKK, M3/1I0Mbl KPMBOM, MX BbICOTA M
LUMPMHA HECYT MHOPMaLUIo 06 UCCNeyeMOM BELLECTBE M NpeXAie BCero, No3BosiA0T
OLeHUTb TeMnepatypy CTPYKTYPHbIX NepexooB. AGCO/IIOTHAA TOYHOCTb onpeaeneHus
JocturaeT okoso 1 rpagyca.

\PagmoTepMoIIOMITHECII e HIIM S

HA FTZ1ABHYIO
ABneHna MMKpoMMpa
PaanoakTMBHOCTb

PeHTreHoBcKoe 1 -U3nyyeHue
BzanmopgeicTeme
PEHTrEeHOBCKOIO U -
M3/ly4YeHMI C BeleCcTBOM
Bsanmopencrteme
3/IeKTPOHOB C BeleCTBOM
B3sanmopencTeue HeMTPOHOB
C BelecTBOM
B3aumopgeincTBMe YacTmL, C
BelecTBOM
PaguoTepmoiioMMHeCLEHLMA
ddpdeKT Mecbayapa
DNEeKTPOHHbIN
napamarHM1THbIM pe3oHaHC
ApepHbI MarHUTHbIN
pe3oHaHc

dddeKT CBepxaysepa-
A6parama
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S¢dekt Mecbayspa

\9ddexr Mecbayspa

dddekT Mecbayapa.

. HATJZIABHYIO
CyTb 3(pcheKTa COCTOMT B YNPYroM MCMyCKaHUM MM MOT/IOLEHUM FaMMa-KBaHTOB - fABneHna MuKpommpa
aTOMHbIMM AZPaMM CBA3AHHBIMK B TBEPAOM Tesie. MNpuumnHa "ynpyroctu' npouecca (npu . PagMoakTMBHOCTb

ynpyrom npouecce BHyTpeHAA 3HEPrmua 1es1la He USMEHAETCA, T.€. aTOM OCTaeTCA B TOM
e COCTOHHMM), B TOM, 4HTO €CJ/I1 aTOM NOrnoTmTe b (VII'IM n3ny4vartesib BXOAUT B COCTaB
KpMCTal’Il’IM‘-IeCKOﬂ peWeTKN, TO NepecTaeT BbIMNOJIHATbCA OAHO3HA4YHOE COOTBETCTBUNE

. PeHTreHoBcKoe U -U3nyyeHue
. Bsaumopgeicteue

MeXAay MMNY/IbCOM raMMa-KBaHTa M SHEPrUM oTAaum atoma. [Npu Mecc6ayspoBcKom PEHTreHOBCKOro U -u3ly4eHunu
npouecce oTAavya aToma Boo6LLE HE MMEET MECTO (He NMPOUCXOAUT BO3BYKAEHME C BelecTBoM
hOHOHA), M UMMYbC FraMMa-KBaHTa BOCMPMHUMAETCA BCEM PELLETKOM, T.€. BCEM . B3aMMoAENCTBME INEKTPOHOB

KpMcCcTanioM. brarogaps atomy WwrpuHa Mecc6ayapoBCKMX IMHMI NOM/IOLWEHME U
MCMyCKaHUA oYeHb Mana (BeCbMa OCTpas pe3oHaHCHas KpuBas); COOTBETCTBEHHO
CABMI JIMHUI OYEHb YYBCTBUTE/IEH K MapaMeTpam, Kak Camoro M3JlydeHus, TaKk 1

C BeLecTBoM
. B3aumopeicTBME HEMTPOHOB C

TBEpAOro Tena. B HacToAllee BpeMa Ha OCHOBE 3Toro addeKTa NpoBeJeHa Macca BELLECTBOM
0YeHb TOHKMX (DU3MYECKMX SKCMEPUMEHTOB, BECbMA BaXHbIX, B YaCTHOCTH, /1A . BsaumopgeicTeme YacTmL ¢
OU3MKM U XMMKUM TBEPAOrO Tesla. Masas WKpUHA IMHKIM NOrOLLEHMS U BeLeCTBOM

cnepoBaTtesibHO, NMOYTHU d)aHTaCTM‘-IeCKaﬂ TOYHOCTb M3MepeHMﬁ C nomMoubo 3¢}d)€KTa

. PaguoTepMosniloMMHecLeHUMA
Mecc6asypa no3Bo/n0 pa3paboTaTbh PA METOAOB A8 TEXHMYECKOro 3KCMNpecc

aHa/M3a BeLecTs, cofepxalumx MeccbayapoBcKue ajpa. « ekt Mecbayspa

« DNEeKTPOHHbIM NapaMarHUTHbIM
A.c. 297 912: Cnoco6 a30BOro aHanM3a pyA, CoAepxawmx Meccbaysposckme Pe30HaHC
3N1eMEHTbI CMIEKTP KOTOPbIX YAaCTMYHO NEPEKPbLIBAKOTCA, OCHOBAHHbIE Ha PE30HAHCHOM . flfepHbIM MarHWUTHbIM Pe30HaHC
ramma-nor/IoWeHnu, OTIMHAIOLIMICA TEM, HYTO C LIe/bo MOBbIlLeHMsA 3dEKTUBHOCTH . 3ddekT Ceepxaysepa-

M3MEPEHUI Npu aHaM3e, NoCef0BaTe/lbHO OnpeaenstoT BendmHy acddekTa
Mecc6ayapa Ha UccnesyeMoi pyae C pasHbiIMM MCTOYHUKAMM, YMCI0 KOTOPbIX paBHO
YUCIy COeMHEHMI B pAjie U Mecc6ay3poCKMe CrEKTPbI KOOPObIX COBMAAAT CO
CMKTPamMu COeAMHEHWM B pyJie, COMOCTABJISIOT C pe3y/ibTaTaMu KOJIMGPOBKM U MO
COBOKYMHOCTM BesiMuMH 3dpeKkTa meccbaya- pa onpesensior cogepaHme
uccaesyembix COeAMHEHWI B pyae.

A6parama

A.c. 446 007: Cnoco6 ¢a30BOro aHa/mM3a BELLECTBA, BK/IHOYAIOWMI USMEPEHUE
acdeKkTa Meccbayspa Mo MHUKM CNEKTPa, COOTBETCTBYIOWEN UCCaeyemon dase m
nocnegytliee onpeseneHue cogepxaHus dasbl C MOMOLLbIO rPasyrpOBOYHOM
3aBMCMMOCTM, OT/IMHAIOLUMICSA TEM, UYTO C LieJIbl0 MOBbILEHMS TOYHOCTU U
YyBCTBUTE/IbHOCTM aHanM3a, umepsatoT addekT Meccbayspa Ha UCCeayeMOM IMHWUMU B
NPUCYTCTBUM (DMUAbTPaA MOSHOrO PE30HAHCOBOMO MOM/IOLWEHMSA CO CNEKTPOM, He
NepEeKpPbIBALLMMCS C JIMHWMEN onpeaenseMon dasbl, U 3ddekT Meccbayapa Ha NMHKUM
cneKkTpa ynoMsaHyToro uabTpa B MPUCYTCTBUM UCCiedyemoro obpasua 1 no
OTHOLLEHUIO M3MePeHbIX 3((EKTOB onpeaensioT CoAepKaHME UCTO UCCIIESYEMOM
dasbl.

NpumeHeHre acdekTa Meccbayapa 418 KOHTPOA KeNe3HOM pyAbl MPY ee MarHUHOM
060raLieHn1 1 UCMOoJIb30BaHMEM B KAYeCTBE MCTOY- HUKA raMma-m3JydeH1s KobasbTa-
57 No3BONIAET 6bICTPO M HAZEKHO ONPEAENATL COAEPHKAHUE Kefle3a B pyJHOM
MOpOLLKe, YTO CMOCOBCTBYET MOBbILLEHUI0 KAYECTBA }KEJIE3HOMO KOHLEHTpaTa.

Copyright © 2007 | KapTta
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DNEeKTPOHHbIN NapamarHUTHbIN Pe30HaHC

JNEKTPOHHbIM NapamMarHMTHbIM Pe30HaHC.

"YCTaHOB/NIEHO HEM3BECTHOE paHee AB/IEHME KBAHTOBbIX NEPEX0A0B MeXAaY
3NIEKTPOHHBIMU IHEPreTUYECKUMM IMHUAMM NapamMarHMTHbIX T/ NoA BAUAHUEM
NepeMEHHOr0 MarHMTHOMO NOJISi PE30HAHCHOM YacTOTbl (SBIEHWUE S/IEKTPOHHOIO
napamMarHMTHOro pesoHaHca - JlP)"

CyTb ABNEHUA: NOCTOAHHO B MarHUTHOM MOJIE 3/IEKTPOHHbIE YPOBHM SHEPruu
napamarHMTHbIX aTOMOB PacLEnIATCA Ha HECKOJIbKO NOJYPOBHEN; SHEpreTMYecKas
pa3HOCTb MOAYPOBHEN ONpeAeNnaeTca Be/IMYMHOMN NoNA U CBOMCTBaMM BELLECTBa;
COOTBETCTBYIOLIME KBAHTOBbIE NEPEXOAbl MEXKAY 3TUMMU NOAYPOBHAMM MHULIMPYIOTCA B
nepemMeHHOM (BbICOKOYACTOTHOM) MarHUTHOM MoJie.

OTKpbITHE MNP NoCayKUI0 TONYKOM AJ1A Pa3BUTUSA PE30HAHCHbIX METOA0B U3y4YeHUA
BELLEeCTBa, B YaCTHOCTM aKyCTMYECKOro napamarHMTHOro pe3oHaHca deppo 1
atMdeppoMarHMTHOro pe3oHaHca MarHUTHOro pe3oHaHca.

Mpu ABNEHUN aKyCTUYECKOro NapamMarHMTHOrO pe3oHaHca Nepexobl Mexay
noagypoBHAMMU MHUUUPYIOTCA Ha/I0OXKEHMEM BbICOKOYACTOTHbIX 3BYKOBbIX KOI'Ie6aHl/Il‘/‘1; B
pe3ynbTaTe BO3HMKaAET pe30HaHCHOEe norJioleHne 3ByKa.

Mpu beppoMarHMTHOM pe3oHaHCe MPOMUCXOAUT M3bMpaTesibHOE MOr/IOWEeHNE SHEPrn
3/IEKTPOMArHUTHOrO MoJiA: 3Ta SHEPrus PacxoAyeTcs Ha BO36YKAEHME KOMIEKTUBHbIX
Kone6aHUM MarHMTOYNopsaz0- YEHHOM CTPYKType cdeppomarHeTuka (Mm
aHTMdeppoMarHeTmKa)

MpumeHeHne meToga MNP Aano ueHHble gaHHble 0 CTPOEHUM CTEKOJ1, KpUCTaNloB
pacTBOPOB; B XMMMM ITOT METOZ, NO3BOJIMA YCTAHOBUTbL CTPOEHUE 6O/IbLLIOMO YMCIa
COeAUHEHMUM M3YYUTb LiENHbIE PEAKLMU U BbIACHUTb POJib CBOGOAHbIX pauKasioB
(Monekyn), 061ajarlmx CBO60AHONM BasIEHTHOCTbIO B MPOTEKAHUM XMMMUYECKMX
peakuui. TwartesbHoe M3yyYeHMe paMKasioB NPMBEJIO K PeLIEHUIO psaa BONpoCoB
MONIEKYNIAPHOM M KNETOYHOM BUMON0rUM.

MeTog 3MMP - o4eHb MOLLHbIM, OH NPAKTUYECKM HE 3AMEHWUM MpPU U3YYEHUM
PaJMaLMOHHBIX MU3MEHEHMM B CTPYKTYpaX, B TOM YMC/IE U B BUOIOrMUECKMX.
YyBCTBUTE/ILHOCTb METOZA OYEHb BbICOKA M cocTas- nsieT 10 B 10-o4 1 10 B 11-0M
napamarHUTHbIX MosieKky . Ha npumeHeHmmn 3P ocHOBaH NOMCK M NPOBEPKa HOBbIX
BELLEeCTB A/19 KBAHTOBbIX reHepaTopoB; ABsieHue MNP ucnosab3yeTca Ans reHepauum
CBEPXMOLLHbIX CYOMUIIMMETPOBBIX BOJIH.

A.c. 292 101: Cnoco6 TeKyLLero KOHTPOJIA YC/IOBHOM BA3KOCTM MYAPOHOB U KUAKMUX
6UTYMOB, OT/IMHAIOLMMICA TEM, YTO C Lie/Ibl0 HEMPEPbLIBHOCTH OMNpeaeneHus
MpONyCKaloT KOHTPOMPYeMyto CTPYH0 MO TPY6GOMNpoBoAy Yepes pe3oHaTop

cnektpomeTpa IMP 1 perncTpupytoT YCIOBHYIO BA3KOCTb MO aMMUTYAE JIMHMM CEKTpa

napamMarHMTHOro norJiolweHuA.

A.c. 510 203: Cnoco6 onpeaeneHMsa Nons y orypLoB nyTem UCCAeA0BaHMUA CEMSAH,
OT/IMHAIOLLMMCS TEM, YTO C Lie/Iblo MOBbILIEHUS NMPOU3BOAUTENIBHOCTM TpyAa B

CeJieKUMOHHOM npouecce, U3MeparT AKTUBHbIM CUrHaN 3JIEKTPOHHOI0 NapamarHMHoro

pe30HaHCa 1 onpeaenAlT XapakKTep JIOMUHECLEHLUMN CEMAH MO BE/IMYMHE CHUIHasla U

MHTEHCMBHOCTH CBEYEHUA CYJAT O CTENEHU BbIPAaXXE€HHOCTU U NPUHAANEKHOCTU K NOAY:

\9neKTpOHHBIIT TAPAMAarHUTHBII PE3OHAHC

HA F/1ABHYIO

flBneHna Mukpommpa
PagmoakTMBHOCTD
PeHTreHoBcKoe 1 -U3nyvyeHue
B3zanmopencTeue
PEHTreHOBCKOro U -U3y4eHUH
C BelLecTBOM

BBaMMOAeﬁCTBMe 3J1IEKTPOHOB
C BelwecTtBoOM

B3anmogencTBMEe HEMTPOHOB C
BeLlecTBOM

B3aumogencTeme YacTuy ¢
BelecTBOM

PagnoTepmonioMmMHeceHUMA
ekt Mecbayspa
INEeKTPOHHbIM NapamarHUTHbIN
pe3oHaHC

ApepHbIM MarHUTHbIM pe3oHaHC
AddekT CBepxaysepa-
A6parama




DNeKTPOHHBbIV NapamarHUTHbIN Pe30HaHC

Npu BEJIMYMHE aKTUBHOIO CUrHaNa 3NEKTPOHHOro napamarHMTHOro pesoHaHca 0, , 66-
0, 68 OTHOCMTE/IBHBIX €AMHUL, 1 CNabbiIM CBEYEHUEM pacTeHUs ByayT
NpenMyLLIECTBEHHO MY}CKOro Tmna, a npu curiane 0, , 48-0, 56 OTHOCUTENbHbIX
eMHUL U UHTEHCMBHOM CBEYEHMM - XEHCKOro Tmna.

A.c. 516 643: Cnocob6 oLUeHKU CTabMUNbHOCTU MAACTUYHbIX CMA30K MYyTEM CPaBHEHUA
CBOMCTB UCXOAHOM W NpopaboTaBLUel B y3/1e TPEHUA CMa3KM, OT/IMYALLMIACSA TEM, YTO
C Lie/Iblo COKpaLLEeHMA BPEMEHU NPOBeAEHMS UCMbITaHUI MUKPOKO/IMYECTB CMa3KK, B
MCXOAHYIO M NMPOpaboTaBLUY CMA3KM BBOAAT CTabWU/bHBIM paZMKasl, CHUMAIT CMEKTP
3MP, onpeaensoT YacToTbl BpawaTtensHoM anddy3mu pagukana 1 no MX OTHOWEHUIO
OLEHMBAIOT CTabMJILHOCTb CMa3KM.
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AlRepHbIN MarHUTHBIN Pe30HaHC

AAepHbIM MarHUTHbIM pe30oHaHC.

MapamarHeTusMm BelLecTBa MOXKET ObITb 00YC/I0B/IEH HE TOJIbKO CTPOEHMEM
3N1EKTPOHHbIX 060/104EK aTOMOB, HO M MarHETM3MOM Azep. MarHeTM3m asep, Takxe,
KaK M MarHeTU3m 060/104eK, MOKET BbI3BaTb PE30HAHCHOE NOr/IoWeHUE SHEPrUn B
TBEPAPAOM, XKUAKOM MM Fra3006pasHOM COCTOSHUK. Pe30HaHCHbIE YacToTbl METOAQ
AMP nexart B o6s1actm 1-100 MIL, 4yBCTBUTENBHOCTbL METOAA cocTassfeT oT 10 B 17-oM
ctenenu Ao 10 B 21-oM cTenenu aaep. Ha npumerHeHmn AMP ocHoBaH NpuHLMN pa6oTbl
NpMGOPOB ANA CTabUM3ALMM U TOYHEMLLIMX M3MEPEHWMI MArHUTHBIX NMOJIEM, @ TaKKe
AR aHaM3a CMecel MNo MX U30TOMHOMY cocTaBy. CUbHBIM curHan AMP Ha6logaeTca
B NPMCYTCTBUM SiAEp M30ToNa yraepoa-13, 4to npegonpeanauao npumerHeHne AMP n
€ro pasHOBUAHOCTM - AAEPHOIO KBaAPYMNO/bHOr0 pe30HaHca - B XMMMK YT 1epojoB,
0COBEHHO MPUPOAHBIX (HEDTD).

A.c. 178 511: Cnoco6 M3MepeHMsa pacxola XMAKOCTEN, OCHOBAHHbIM Ha aBaeHuM AMP,
OT/IMYAIOLLUMCA TEM, YTO C LIE/IbI0 USMEPEHUSA PACX0Aa KMAKOCTM, 061a4at0LmMX
CWJIbHBIM CUIFHA/IOM MarHUTHOIO Pe30HaHCa MCNOJb3yoT CBOGOAHYIO NpoLECCUIo aaep
B MarHMTHOM MO/E 3eM/IU.

A.c. 344 275: Cnoco6 M3MepeHMsa pacxoda XMAKOCTM Mo A.c. 179511, oTAMYaKOLMICS
TEM, YTO C LIe/Ibl0 YMPOLLEHWUA YCTPOMCTBA M3MEPAIOT CKOPOCTb 3aTyXaHUA CUMrHaia
AMP npu ABUKEHUM KUAKOCTM B HEOAHOPOAHOM MArHMTHOM MOJIE M MO HEM CYAAT O
pacxoge.

A.c. 550 669: Cnoco6 usMepeHUsi MPOHULLAEMOCTHM MOPUCTbIX MAaTEPUANIOB, OCHOBAHHbIM
Ha SBJIEHUM OTrPAHMYEHHOM caMoaNbdY3KM MONIEKYT KUAKOCTU, BKIOYAIOLWMIA SAEPHO-
MarHUTHble pe30HaHCHbIE U3MEPEHNA C UMMYJIbCHbIM FPaJMEHTOM MarHUTHOrO NosA,
NMpUYeM UHTEPBaJl BDEMEHM MEXIY MMIY/bCaMK FPajgueHTa yCTaHaBAMBAOT 60blue,
yeM Bpems, Heobxoanmoe Ana AMddy3nn MONEKY Ha pacCTOAHME, paBHOE pasMepy
nop B 06pasLe, M3MEPSIOT CUrHal 3Xa 06pasua, OT/IMHAKLLMIACS TEM, YTO C Liesblo
nony4yeHMsa AOCTOBEPHOIO 3HAYEHUA NPOHULAEMOCTU YBEIMYMBAIOT MHTEPBAl BpPEMEHMU
MeXAy MMNyIbCaMu rpasueHTa nNpu UKCUMPOBAHHOM MX aMNIMTY e, NOBTOPAIOT
U3MepeHne aMnanTy bl CUrHaIa 3Xa U Mo 3aBMCUMOCTU aMIJIMTYAbl 3Xa OT MHTepBana
MeXay MMNybCaMK rpajueHTa CyAT O NPOHULIAEMOCTH.

\SIpepHbIiT MATHUTHBII Pe30HAHC

HA F/1ABHYIO

flBneHna Mukpommpa
PagmoakTMBHOCTD
PeHTreHoBcKoe 1 -U3nyvyeHue
BzanumopgencTeme
PEHTreHOBCKOro U -U3y4eHUH
C BelLecTBOM

BsanMmogeicTBME 3/1eKTPOHOB
C BeleCcTBOM
B3anmogencTBMEe HEMTPOHOB C
BeLleCcTBOM

B3anmogencTBUe YacTUL, C
BelecTBOM
PagnoTtepmoiloMuHecLeHUMA
dddeKkT Mecbayspa
3NIeKTPOHHbIM NapamarHMUTHbIN
pe3oHaHc

AAepHbI MarHUTHbIM pe30HaHC
dddekT CBepxaysepa-
A6parama
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SddekT CBepxaysepa-Abparama

dddekT CBepxaysepa-Abparama.

B Tom ciiyyae, ecnim B aTOME UMEET MECTO U SAEPHDIN, U 3NEKTPOHHbIM
napamarHeT13m, TO MX B3aMMOZAEMCTBUE NPUBOAUT K M3MEHEHUIO MHTEHCUBHOCTH
curHana AMP. Tpu Bo3pacTaHWM HaCbILEHMA 3NEKTPOHHOr0 NapamMarHUMTHOro
pe3oHaHca W obpasLie C mapamarH1THbIMK fiapaMM HabnaaeTcs 3HauMTeNbHoe
yBeJsi4eHne uHTeHcmBHoCcTM AMP (OBepxay3ep 1953). 3T0T 3cheKT 6bla MCMOJIb30BaH
A5 pa3paboTKM MEeToAa AMHAMMUYECKON NONISpU3aLUmMm AAep; BeWecTBo ¢
NONAPU30BaHHbIMM AAPaMM OYEHb YYBCTBMTE/IbHO KaK K BEJIMYMHE MAarHUTHOrO Noss,
TaK M ee U3MEHEHMIO. ITO CBOMCTBO M JIEXKMUT B OCHOBE MPaKTUUECKW: NMPUMEHEHMI

addeKrTa.

MaTteHT CLUA B 3 559 045: MarHUTHbIM rpaguoMeTp, CayXKalmi ANa U3MEpPEHUA
pasHMLbI MEXAY MarHUTHbIMM NOJAMMU B ABYX 30HAX, COAEPKMT ABa AAepHbIX PUabTpa
- M0 O4HOMY B KaxZoM 30He. Kaxabli 13 agepHbix puabTpoB ABaseTcAa GUAbTPOM
TAKoro TMna, B KOTOpom ucnonsyetca apdeKtT O6pxaysepa-Abparama, M BblgaeT
BbIXOJHOM CMrHaJl, KOTOPbIM YCUIMBAETCA MMNOABOAMUTCA K OAHOMY M3 BXOA0B
OMepaLmMoHHOr0 YCUAUTeNs. BbIXOAHOM CUIHAN yCUAUTENs pacluennseTca u
NoABOAMTCS K BXOAHOM KaTylKe AByX GuibTpoB. Pa3omeTp UsMepsieT pasHocTb a3
BXOAHbIX CUIHa/I0B OMEPALMOHHOI0 YCHUMUTENSA, KOTOPbIM MOXKET 6biTb CYMMMPYIOLLErO
unn anddepeHumanbHOro TMNa, YTo onpeaenseTca GuabTpoM agepHoro dunbtpa (c
nepeKpeLIMBaloLMMUCA MM Napaiie/ibHbIMK KaTyllKkamu). PasHocTb ¢a3 HaxoamTcs B
NPSMOM 3aBUCMMOCTM OT Pa3HOCTU MEXAY MONAMM.

\9ddexr Crepxaysepa-Abparama

HA F/1ABHYIO

flBneHna Mukpommpa
PagmoakTMBHOCTD
PeHTreHoBCKOE M -U3NyyYeHue
BzanumopgencTeme
PEHTFEeHOBCKOI0 U -U3JTlyYeHHUH
C BelecTBOM

BsanMmogeicTBME 3/1eKTPOHOB
C BeleCcTBOM
B3anmogencTBMEe HEMTPOHOB C
BeLleCcTBOM

B3anmogencTBUe YacTUL, C
BelecTBOM
PagnoTtepmoiloMuHecLeHUMA
dddeKkT Mecbayspa
3NIeKTPOHHbIM NapamarHMUTHbIN
pe3oHaHc

ApepHbIM MarHUTHbIM pe3oHaHC
JddekT CBepxaysepa-Abparama
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Tepmogopes

\Tepmodopes

Tepmodopes.

. HA TJ1IABHYIO
Ecnu HarpeTtoe Teso NoMecTMUTb B 06bEM, 3aMOJIHEHHBIM a3PO30JIEM, T.€. MENIKMMU - PasHoe
YacTULAMM, B3BELLEHHBIMM B BO3JYXE, HaNpMMmep, AbIMOM MM TYMaHOM, TO BOKPYT . Tepmodopes
Tesla BO3HMKAET TaK HasblBaemas TeMHas 30Ha (cpeda, cBobofHas oT aspo30.s), . ®otodopes

TO/ILLMHa KOTOpOﬁ 3aBMCUT OT Pa3HOCTM TeMNepaTtyp Tes1a U Ccpelbl, JaB/1I€HMUA ra3a,

. Crpo6ockonuyeckuit spdeKT
pasmepa 1 hopMbl Te/la M He 3aBUCHT OT €ro XMMMYECKOro cocTaBa. opAyee Teno Kak

6bl OTTA/IKMBAET OT Ce6A YaCTMLbl a3PO30A. - Myaposbiit appekt
. BbicokogucnepcHbie
370 ABNEHUE 06YC/IOBIEHO TEPMODOPETUYECKUMU CUIAMM, AEMCTBYIOLLMUMMU CO CTPYKTYpbI
CTOPOHbI ra3006pa3HOM Cpefbl Ha HaxoAsleecs B HeM HEpaBHOMEPHO HarpeTble Tesa . DNeKCTPOpeosoruyecKmit
(B YaCTHOCTH, YacTULbl a3po30d). TepmodopeTUIECKME CUIbl BO3HMKAIOT BCNEACTBME atbdekT

TOr0, YTO ra3oBble MOJIEKY/Ibl Y 60/1e€ HarpeToM CTOPOHbI YaCTHLbl CUIbHEE
60MBapAMPYIOT €e, YeM Y MEHEE HarpeTol CTOPOHbI, M MOTOMY COOBLIAET YacTuLe
UMNY/IbC B HanpaBi€HMU YObIBaHWA TeMnepaTypbl. BeanumHa TepmodopeTuieckmnx cun - XXupkue Kpuctasbl
nponopuyoHasbHa KBaJpaTy paguyca YacTuLbl, CKOPOCTb e ABUKEHMUA YacTuLbl Noj . CMmaumBaHue
ZEeMCTBMEM 3TUX CUJ - CKOPOCTb Tepmocdopesa - He 3aBUCHT OT ee pa3mepa
BC/IeACTBME COOTBETCTBYHIOLLErO BO3PACTaHUA CWJIbl COMPOTUBEHUS Cpeabl.

. Pecanektpuyeckuit apdekr

. JleHTa Mebuyca

. 0O6paboTKa MarHUTHbIMMK U

. S/1IEKTPUYECKMMHU NOSIAMMU
A.c. 261 400: Cnocob 3apAaAKM YacTumL, 3aK/IHYaWKUKCA B TOM, YTO NPM MOMOLLM P

KOPOHHOrO pa3psHMKa, COAEPHKALLEro 3a3€MJIEHHbINM METa/IMYECKMI SNEKTPOs U
KOPOHMPYIOLLME NMPOBOJIOYKM, MOAK/IOHEHHbBIE K OZHOMY M3 MOJI0COB BbICOKOBOJ/IbTHOIO
MCTOYHMKA TOKA, MOJIYYaloT MOTOK MOHOB OMPEAE/IEHHOr0 3HaKa ABMKYLIMXCA K
MeTaI/IMYECKOMY 3/1eKTPOY M COOBLLAILLIMX 3apAj YacTMLIAM a3po30s,
OT/IMYAIOLLMICA TEM, HTO C LIE/bIO Y/IYYLLEHMA YCIOBMIM 3KCM/yaTalmMu KOPOHHOrO
paspAAHMKA U NOBbILIEHUA KaYecTBa 3/1eKTPohoTorpacmueckmx M3o6paskeHmi,
NOJly4aeMbIX MblJIEBbIM METOAOM MPOSABEHWUM, 3a3EMIEHHBIN METAIIMHECKMM
3N1EKTPOA M KOPOHMPYIOLLME NPOBOJIOYKM HAarpeBaloT, HanpuMep, 1EKTPUYECKUM
TOKOM /10 TaKOM TeMnepaTypbl, NMpM KOTOPOM BBUAY NPOSABIAEHMSA TEPMODOPETUHECKMX
CMJ1 3apAXKEHHbIE YACTMLbl a9P030/18 HE MOTYT OCaXAaTbCA B 06/1aCTU M/1a3Mbl
KOPOHHOrO paspsaja.
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®oTodopes

\@orodopes

doTtocopes.

. HA TZIABHYIO
Ecnm a3po30/b 0CBETUTb MHTEHCMBHBIM HanpaBJ/IEHHbIM MYy4YKOM CBETa, TO - PasHoe
a3p030JibHble YaCTULbl HAYMHAIOT COBEPLLATH YNOPSA0YEHHBIE ABUKEHMS, NPUYEM . MepneHAMKYNAPHBINA
HEKOTOpble U3 HUX B HarpaB/ieHWKM pacnpocTpaHeHus ceeTa (MonoxkuTenbHbid O©.9.), a doTodopes

ZApyrue HaBcTpedy emy (oTpuuatesibHbiM @.d.). Hanbonee cunbHo ®.®. nposBaseTcs

. Tepmodopes
Ha OKpalleHHbIX YacTmuax. Tun O.®. 3aBMCUT OT LiBETa U OT ee pa3mepa.

. ®otodopes

B ocHoBe ABNEeHUA NeXUT COBMECTHOE ,qeﬁcmme Ha 4YaCTuly CBETOBOIro AaBn€HNA U ‘ CTPOGOCKOHquCKMM 3¢’¢eKT

TepmodopeTndeckmx cun. NpeobnagaHme oAHOrO U3 3TUX DaKTOPOB onpeaensaeT Tmn . Myaposbint acdekt
®.0. Tak, 4NA MEJIKMX YaCcTML, OCHOBHbIM (DPaKTOPOM ABSIAETCA CBETOBOE AaBJiIEHME, . BbicoKoaMcnepcHble
OHO M 06YC/1IaB/IMBAET B JAHHOM C/lyyqae MoJoXMTeNbHbIM doTodopes. CTPYKTYpbI

. DNeKcTpopeosioruyeckun
3 ekt

. Pecanektpuyeckui acpdekr

. XXupgkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6pab6oTKa MarHUTHbIMK U
DJIEKTPUYECKMMM NONSAMMU
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Crpobockonuueckuii 3ppekT

\Crpobockonmaeckmnii spdexr

Ctpo6ocKonuuyeckui ahdeKT.

. HATJIABHYIO

Ecnv 6bIcTpo BpallatoLleecs Tesio ocBellaTb MMNy/bCaMM CBETA, YacToTa ClefoBaHMA - PasHoe
KOTOPbIX COBMaJIaeT C KPYroBOM YacTOTOM BpalleHus, To HabaoaaTenb 6yAeT BUAETh . TepModopes
TENO KaK 6bl HENOABMKHbIM. ITO MO3BOJIAET pacCMaTpMBaTb OCOBGEHHOCTU €ro

. ®oTtodopes
MOBEPXHOCTM UJIM KaKMe-Inbo ee USMEHEHUA, HE OCTaHaB/IMBaA BpaLleHUA Tena.

. CTpo6ockonuueckuit ekt

A.c. 515 936: Cnoco6 onpeaeneHus OKPYXHbIX JII0TOB TPAaHCMUCCUI C BELOMBIM U + Myaposbit appekt

BeAYLIMMM BaslamMM, 3aKII04aIOLMIACA B TOM, Y4TO Ha BEJOMOM Baly HAHOCAT 6a30BYI0 - BbicokopucnepcHble
METKY M BPaLLAOT €ro C onpeaeneHHOM M MOCTOAHHOM Yr/I0BOM CKOPOCTbIO, CTPYKTYpbI
OT/IMYAIOLWMICA TEM, UTO C LIeJbio MOBbILUEHMS TOYHOCTH onpeaeneHms NtohTos, . DNeKCTPOpPeOosIorMYeCcK1M
OCBELLAOT 6a30BYI0 METKY CTPOGOCKOMMYECKUMM UMIYJIbCAaMM C YacTOTOM NP KOTOPOM abdeKT

METKa KaXeTcAa HenoAaBMKHO U3MEHAKT CMHXPOHHO CKOPOCTb BpalleHMA Beayulero

. Pecanektpuueckui EeKT
BaJla 1 HaCTOTY UMMNYJ/IbCOB 1 oNpeaeNAT Yyrosl OTKJIOHEHUA METKU OT P um 3(1)(1)

NnepBOHaYa/IbHOro ee MOJIOKEHUSA, N0 KOTOPOMY CYAAT O /itodhTax TPaHCMUCCHMA. - XXupkue Kpuctasbl
. CmauyumBaHue
Ecnm yacToTbl CBETOBbIX MMMY/IbCOB M BPaLLEHMA Tea HECKO/IbKO OTIMYaloTCA, TO . JleHTa Me6uyca

6yAeT Hab/l0AaTbCA KaxKyleecs BpalleHUe Tesla, CKOPOCTb KOTOPOro ropasfo MeHblue
LEeNCTBUTENIbHOM CKOPOCTU BpalleHua. CKasaHHOe CrpaBeasMBo U AJis
nocTtynartesibHoro (Kosie6aTesibHoro) ABMKEHUA Te.

. 0O6paboTKa MarHUTHbIMMK U
3JIEKTPUYECKMMM NONAMM

CTpo6ocKonuueckuit 3hheKT NEXUT B 0CHOBE KMHO. OTAe/bHble M306parKeHus
nocsiefloBaTesIbHbIX CTaZIMM ABUMKEHMA, BbICTPO CMEHAA ApYr Apyra, CO3JalT UI03MI0
HenpepbIBHOIro ABMXKeHMA. pr 3TOM BaXKHYIO poJib MrpaeT 0CO6EHHOCTb Hallero
CBETOBOMO BOCMNPUATMA - MUHEPLMOHHOCTb, FN1a3 Kak 6bl "BUANT" M30OparkeHUe
npeAblAyLLlero Kagpa HEKOTOpoEe BpeEMS NOC/Ie TOro, KaK 3KpaH norac.

JBUKEHNE B KMHOMDUIbME MOKET BbiTb YCKOPEHHBIM MM 3aMeAJIEHHbIM B
3aBMCMMOCTM OT COOTHOLLEHMA YACTOT CbEMKM M BOCMPOM3BEAEHMSA BbICTPOME, YTO
UCMONb3YeTCA ANA BU3YyasM3aLmMM GbICTPO - MM MEJA- IEHHO - MPOTEKAOWMX
npoLeccos.

HecMoTpsA Ha CBOIO NPOCTOTY, CTPOGOCKONMYECKMI METOZ MOXKET AB/ATHCA OCHOBOM
MHOIMX TOHKUX UCCIe[0BaHMMN.

A.c. 255 684: ®a30Bbii CNOCO6 M3MEPEHMSA A4J/IMHBI BOMHBI Y/IbTPa3ByKa, OCHOBAHHbIN
Ha MCMoJIb30BaHMKM CTPOBOCKONMYECKOro 3 deKTa Npy NOMOLLM GEryLLMX
Y/IbTPa3BYKOBbIX BOJIH, OT/IMHAIOLMICA TEM, UYTO C LiEJIbIO MOBbILWEHWUSA TOYHOCTH,
MOAY/IMPYIOT OAHY M3 6erylmx yabTpasByKOBbIX BOJIH, OCBELLAEMbIX MYYKOM CBETa, MO
(base, HABOAAT NOC/EA0BATENBHO OCb (DOTOIIEKTPUUECKOrO MMKPOCKOMA Ha MakCUMyM
OCBELLEHHOCTH BUAMMOIO M306PaXKEHUA M MO PACCTOAHMIO MEXKAY COCEAHUMM
MaKCMMyMamu CYAAT O fJIMHE Y/IbTPa3BYKOBOM BOJIHbI.

B 3aK/04EHMM OTMETMM, UYTO CTPOBOCKOMNMYECKUI I(PDEKT ABNSETCA APKUM
NposAB/IEHMEM 3aKOHa COr/1TaCOBAHUA PUTMMKM YaCTEN CUCTEMBI.
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MyapoBbiit 3pdpeKkT

\MyapoBstit 3¢dpexr

MyapoBbirt apbdekT.

. HATJIABHYIO

Mpy HaNOXKEHMU ABYX CUCTEM KOHTPACHbIX NMOJOC BO3HWMKAET Y30p, 06pa3oBaHHbIM MX - PasHoe
CTyLEHMSAMM B MeCTax, rAe noJioCbl OAHOM CUCTEMbI MOMAAAT B MPOMEKYTKU MEXKAY . KoHTponb pasmepos
NoJI0CaMM APYroM CMCTeMbl. BO3HMKOHOBEHMA TaKMX Y30POB Ha3blBAOT MyapoBbIM . BbisBaeHue AedeKToB

3 deKToM.
. KoHycHble wkanbi

MpocTeNLWMI MyapoBbIi Y30p BO3HWMKAET MpW NepeceyeHmm nog He6ObLLIMM YTI0M + WsmepeHue napameTpos

JIBYX CMCTEM PaBHOYAANEHHbIX MapaiaebHbIX N0A0C (IMHMIM). He6onbluoe M3MeHeHue ONTUHECKUX Cpea,
yr/ia noBopoTa OAHOM M3 CUCTEM BEZET K 3HAYMTE/IbHbIM M3MEHEHMAM PacCTOAHMA . KoHTposib onTukM
MeXJy 3N1eMeHTaM1 MyapoBOro y3opa. . Tepmodopes

. ®oTtodopes

. Crpo6ockonuueckum apdeKkT
. MyapoBbi#t apcekT

. BblcokogmcnepcHble

CTPYKTYpbl
. 3neKcTpopeosiormyecKkui

3 deKkT

. Pecanektpuyeckuit apdekr
. XXugkue Kpuctanbl

. CmauymBaHue

. JleHTa Mebuyca

. 06paboTKa MarHMUTHbIMMK U
3/IEKTPUUYECKUMM NONAMM
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BbicokoamncnepcHble CTPYKTypbl

\BbICOKOAMCIIEPCHBIE CTPYKTYPBI

BblicoKoAMCNEePCHbIE CTPYKTYPbI.

. HATJIABHYIO

OAaHOM M3 TEHAEHUMM PasBUTUA TEXHUYECKUX CUCTEM SABASETCS YBE/IMYEHUE CTEMEHM - PasHoe
JIMCNEPCHOCTM BXOAALIMX B HUX BellecTs. [pM 3TOM Hab/I0JalTCA KaueCTBEHHble . KoHconmpupoBaHHble Tena
U3MEHEHUSA CBOMCTB AMCMNEPCHOM CTPYKTYPbI MO CPaBHEHMIO CO CBOMCTBaMM

. Tepmodopes
MOHOJITHOIO HepasApo6- IEHHOrO BellecTBa.

. ®otocopes

BblCOKOAMCI’IepCHbIe CTPYKTYpPbl NOAPa3AeNATCA Ha Cbiny4yne, KOHCOMMANPOBaHHbIE U : CTPOGOCKOI‘IM‘-IGCKMM 3dJCbeKT

KoJinouaHble. M3 cbiMyumx NMopoLIKOB 0CO6bIM MHTEPEC NPeACTaBASIoT . MyapoBbii achdekT
deppoMarmHTHbIE NOPOLLKM, TaK KaK MMM JIETKO YNpaBAATb MarHUTHbIM nonem (1), u . BbicokoayucnepcHble

UX MOXXHO BBOAMTb BBUAE MHAMKATOPHbIX 40O6ABOK B HEMArHUTHbIE BELLECTBA C Lie/blo CTPYKTYpbI

BbISICHEHMA YC/IOBMI AEMCTBYIOLMX BHYTPM UCCIeAyEeMOro BellecTBa (TeMneparypsl, . 3NeKCTPOpeoNornIecKit

[aBNeHMA U T.1.). a3 ekt

. Pecanektpuueckuit achpeKr

A.c. 239 643: Cnocob onpegeneHnsa cTeneHn 3aTBepeBaHUA NOMMEPHOro cocTasa. B
. XXugkue Kpuctanbl

No/IMMep B HEGOJbLIOM KOJIJIMYECTBE BBOAAT (heppOMarHUTHbIM NMopoLwoK. Mosmmep
3aTBepAeBas CAAaB/IMBAET YaCTHLbl MOPOLLKA, KOTOPbIM NPU 3TOM MEHSET CBOM . CMmauuBaHue
MarHUTHblE CBOMCTBA, YTO JIEFKO O6HAPYKMTb. . JleHTa Me6uyca

. O6pa6oTKa MarHUTHbIMU U
DJIEKTPUYECKMMM NONAMMU
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SneKcTpopeonornyeckunii 3ppekT

\9nekcrpopeonornmyeckuit 3¢ ekt

INeKCTpopeoiorMieckmi acdeKT.

. HATJIABHYIO

AneKTpopeosiormiecknm 3pheKToM HasbiBaeTCs GbicTpoe 06paTMMoe - PasHoe
nosbllueHe3HOEKTUBHONM BA3KOCTU HEBOAHbIX AMCMEPCHBIX CUCTEM B CUJIbHBIX . Tepmodopes

3/IEKTPUYECKMX NoNAX (3). . ®otocopes

. Crpo6ockonuueckum apdeKkT

INEKTPOPEOIOrMYECKHE CYNCEHLUMU COCTOAT M3 HEMOJIAPHOM AMCNEPCHOM Cpeabl U .
Pop y P P P . MyapoBbin 3dpdeKkT

TBEpAOM AMcnepcHoM dasbl C 40CTAaTOMHO BbICOKOM AM3NEKTPUUYECKOM

NPOHULIAEMOCTbBIO. IMCNEPCHBIMK CpeflaMu MOTYT C/TYXUTb HEMOAAPHbIE U - BbicokopucnepcHble
CNnabononsapHble opraHMYeCcKUe KUAKOCTU C JOCTAaTOYHO BbICOKMM 3N1EKTPUYECKUM CTPYKTYpbl
conpoTtuBneHuem (nopsaaka 10 om.cM). Hanprmep, cBeT/ible Macna (BasieIMHOBOE, . DNEKCTPOPEONOrMUECKMIA
TpaHcdopMaTopHoe, pacTUTE/IbHblE Masia (KOCTOpoBoe), AMacumpbl ((aubyTnacedaum- sbexT

HaT), HedTaHOBbIE YrIEeBOAOPOAb! (LMK/IOrEKCaH), KEPOCHH, 3arylLeHHbIM MaslbiMu
A06aBKamM NoNMM306yTMNEHa. B KauecTse AucnepcHoi dasbl LIMPOKO NPUMEHSAETCA
KPeMHEe3€eM B pa3/IMyHbIX MOAMPUKALMAX. Pasmepbl HacTUL, He 6onee 1 MKM. - upkue kpuctansb
. CmaumBaHue

. Pecanektpuueckuit acheKr

JneKkTpopeosiorMyeckmin 3eKT He NPOABAETCA 3aMETHO BIJIOTb 40 HEKOTOPOM . Jlenta Me6buyca
MOPOroBOM HANPSXKEHHOCTU 3/IEKTPUYECKOro NoAs. BennumHa ee 3aBUCUT OT cocTaBa . 06paboTKa MarHUTHbIMMK U
cycneHsun 1 Temneparypbl. [locne gocTUkeHUs 3HavyeHusa Ekp addeKTMBHaA BA3KOCTb 3NIeKTPUYECKMMM MONAMM
pacTeT NpUbAU3MUTENBHO KBaAPaTUYHO, HO HE A0 GECKOHEYHOCTH, a 0 ee HaCbILEeHUA.

3¢¢EKT Ha6)1POAaeTC’i| M B NOCTOAHHDBIX U B NEPEMEHHbIX NOIAX. I'Ipm yBe€J/IMYEHUN
YaCTOTbl NOJ1A KaXKylWaACA BA3KOCTb BHa4Yas1€ OCTaeTCA HeM3MEHHOI‘/‘1, 3aTeM najaerT.
Bug 3aBMCHMMOCTH 3q)d)eKTa OT 4YaCTOTbl 3aBUCUT OT COCTaBa AMCI’IepCHOI\;i CUCTEMDI.

JNeKTpopeonormyeckme CycneHcumn Becbma YyBCTBMTE/bHbI K U3MEHEHUAM
Temnepatypbl. Harpes cHMKaeT abcooTHY BeMUMHY 3h(EKTUBHOM BA3KOCTU
cuctembl. C pocToM TeMnepaTypbl BIMAHME 3/IEKTPUYECKOrO MoJA MOCTENEHHO
HeBM/IMpyeTCA.
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PecanekTtpuueckuii sppekt

PecanekTpuueckuit acbekT.

Moa AencTBMEM CABMra B TaK Ha3blBAE@MbIX 3/IEKTPOYYBCTBM- T€/IbHbIX AMCMEPCHbIX
CUCTEMAX MPOMCXOAAT M3MEHEHWUA AMDNEKTPUHECKOM MPOHULIAEMOCTH,
3/IEKTPOMNPOBOAHOCTU M TaHIrEHCA Yria AM3IEKTPUYECKMX NoTepb. Takne U3MeHeHUs
JOMBNEKTPUYEKMX NAapaMeTPOB NPEeJ/I0KEHO Ha3biBaTb PEO3IEKTPUUECKMM 3PHEKTOM.
BakHoe 3Ha4YeHWe peosIeKTpPUHECcKoro s deKTa A/1A NPaKTUKK CBA3AHO C
BO3MOKHOCTbIO MOJIyYEHMSA HA €r0 OCHOBE 3/IEKTPUYECKM aHU30TPOMHbIX MaTepPUaIos,
B YaCTHOCTM 3/IeKTPOHOB. ECnm yacTuupl AMcnepcHoi dasbl HecyT 3apsaj
NPEUMYLLLECTBEHHO OAHOMO 3HAKa, B KOHLIEHTPMPOBAHHbIX CUCTEMAX MPU HAMIOKEHWM
3/IEKTPUYECKOr0 MoJIA HA6II0AAETCA 3IEKTPOCMHEPESMC - CXKATME CTPYKTYPHOrO
KapKaca B LieJIOM Y OJHOr0 3/1eKTPoJa M BblgeIeHue AMCNepCHOM cpeabl y Apyroro.

B cycnesusax, ecnm YaCTUYKM HECYT MOJIOKUTENbHbIM MM OTpULATENIbHBIN 3apagd, noj
B/IMSHMEM 3/IEKTPMYECKOrO M0/ NMpoTeKaeT anekTpodopes (cM.12) 1 COOTBETCTBEHHO
Ha KaTode MM Ha aHOAE OCAXAAEeTCA C/IOM AMcnepcHoM dasbl. ITO CBOMCTBO
ucnosib3yetcsa ANA Co3AaHuA MHPOPMALMOHHBIX Tab/lo U SKPaHOB OTO6PAXKEHUS -
MIOCKMX YCTPOMCTB A1 MOKa3a KapTWH C MOMOLLbIO AMCNEPCHBIX CUCTEM,
MPO3payHOCTb KOTOPbIX M3MEHAETCA MOJ BAMAHUEM 3/IEKTPUYECKOro MoNA.

06n1acT1 BO3MOXKHOIO NMPaKTUYECKOro NPUMEHEHMSA 3/IEKTPOPEOD- JIOFMYECKOTO
adeKTa ypesBblYalHO pazHO06Pa3sHbI U LLIMPOKM:

1. perynmpoBaHue ABUNKEHMS KMAKOCTU, NMPOKaYMBaEMOM Yepes Y3KMIM KaHan;
2. KOHCTPYKUMMU MydT CLENEHNUSA, TOPMO30B M APYrUX (DPUKLMOHHBIX YCTPOMCTB;

3. 3aXKMMHble U (UKCHPYIOLLME YCTPOMCTBA ( €C/IM MIEHKY 3/IEKTPOCBA3KOM KUAKOCTU
HaHeCTM Ha TOHKYIO NAaCTUMHY AM3NEKTPUKA, C APYroi CTOPOHbI KOTOPOro
pacnonaralTcsa 3/1eKTPoAbl, COeAMHEHHbIE C MCTOYHMKOM OZJHO MM TpexdasHoro
TOKa, TO 3/1eKTPONpPOBOAHbIM 3(DhEKT, YCTAaHOBAEHHbIM Ha NacTMHe, BYAET KEeCTKO
3acbMKCMPOBaH "3aTBEPAEBLUMM" MJIEHKOM NPU HAIOKEHUM JOCTATOMHO MHTEHCUBHOIO
3NIEKTPUYECKOro Nosif);

4. KMAKME dNEeKTPoreHepaTopsbl, Npeo6pasoBate/iv TOKa;

5. 3/1eKTPOKMHETUYECKME BECDHI, MPUMEPbI MCMO/Ib30BaHMA 3/1EKTPOPEO/IOrMYECKOrO
3¢ deKTa NogpobHO paccMOTpeHbI B (3).

\Pecanexrpuyeckuit a¢pdpexr

HA TJTABHYIO

Pa3Hoe

Tepmodopes

doTtocdopes
Ctpo6ocKonmnyeckun apdekT
MyapoBbii 3pdeKT
BbicoKkogmcnepcHbie

CTPYKTYpbl
3neKcTpopeosiorMyecKkui

apdeKkT
PecanekTtpuuyeckuit acpdekT
XKunpkue Kpuctanbl

CMauuBaHue
JleHTa Mebuyca

0O6paboTKa MarHUTHbIMMK U
3JIEKTPUYECKMMM NONAMM
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Knpkne KpucTanbl

\UKupkne kpucranst

Kuakrne kpuctanbl.
. HA TZIABHYIO

MpeacTaBUM cebe KUAKOCTb, MOIEKYJIbl KOTOPOM MMEKT YAJIMHEHHYIO - PasHoe
nano4koo6pasHyo opmy. Cuiibl B3aMMOLENCTBMA "BbICTPAMBAIOT" MX NapasiiesibHo . JneKkTpoonTUyeckue
APYr APYrY M BelyT OHU Ce6s KaK 06bIUHbIE MOIEKY/Ibl XMAKOCTHM, HO C YYETOM 3 deKTbI

€ANHCTBEHHOI0 orpaHM4YeHunA - Npn BCcex nepemeLleHmnax 0/1XKHO COXPaHATbCA (B

o o . UHaMH4YeCKoe pacceAaHne
Ll,e}'IOM) HEeKOTOpo€E BblAE€/NEHHOE HanpaB/€HME AJIMHHbIX OCEN. Y Takou *KMAKOCTH A P

OyAyT pas/IMYHblEe ONTUYECKME U APYrMe XapaKTEPUCTMKM (Hanpumep, - YnpaBnieH1e oKpacKou
TENIONPOBOAHOCTb) B Pa3/IMYHBIX HanpaBiAeHUAX, T.€. OHM 6YAYyT aHM30TPOMNHOM. A KpUCTa/l/ioB
BeJb aHW30TPOMNMA BCErAa CYMTaNaCh OT/IMYMTENIbHOM YEPTOM KPUCTAIIMYECKOTO . Busyanusaumsa MK-
1
COCTOSIHMA! U306pETEHUS

. XMMMYecKasA
’KMaAKOCTb, ONMCAHHOrO Bbille TUNA, NMPUHAANIEXKMT 0OLIMPHOMY KNacCy BeLecTs,

y ) YYBCTBUTE/ILHOCTb
Ha3bIBAEMbIX HEMATUYECKUMM KMAKMMM KpUCTannamu. CNI0BO "HEMOC" NO-rpedecKm

"HUTBL", U, AEMCTBUTENLHO, MONEKY bl TAKMX KUAKMX KPUCTaNI0B HAMOMMHAIOT - Tepmodopes
OYCMHKM, YKPENnJIeHHbIE Ha HUTK. . ®otocopes

. Ctpo6ockonunyeckui apdeKT
. MyapoBbii 3pdeKT
. BblcoKogucnepcHbie

BO3MOMKHbI M ApYyrme TUMbl MOJEKYIAPHOM apXMTEKTYPbI, CO3AaloLUMe aHU30TPONMIO.
YKNnagKa MONEKY/ CIOAIMM M NadKamMu NPMBOAMT K eLle OJHOMY KJacCy HMUIAKMX
KPUCTaJI/IOB - CMETUYECKMM. TaKas ynakoBKa MOJIEKY/1 CO34aeT aHM30TPONMIO He

TONBKO ONTUYECKMX, HO M MEXaHMYECKMX CBOMCTB, MOCKO/IbKO C/I0A IEFKO CMELLAloTCA CTPYKTYpbl
OTHOCMTE/IbHO ApYr Apyra. HasBaHue 3TOM rpynrbl CBA3AHO C rPEYECKMM C/I0BOM . 3NeKCcTPopeosIornieckmi
"CMEKTOC" (MbI/10). TaKoe pacrosioxeHUe MONEKY/ XapaKTEPHO A/l MbIIbHbIX 3hpeKT

pacTBOpOB, 3MYJIbCMU U T.A4. . Pecanektpuueckuit achdekr

. XXuakue kpuctansl

TpeTbuM pacnpoCTpaHEHHbIM TUMOM KUAKUX KPUCTA/INIOB ABMAIOTCA X0/eCTEPUIECKME, . CMauMBaHue

B KOTOPbIX MON1EKY/1bl YK/1a4bIBAOTCA B NMJIOCKOCTAX NoO6HO OMMCAHHbIM BbilLe

HEMaTUYECKMM KpUCTannamM, HO CamMM NAOCKOCTU NMOBEPHYTbI APYr OTHOCUTEbHO - Jlenta Me6uyca
Zpyra. BekTop, cBfi3aHHbINM C AJIMHHOM OCbtO, TaK Ha3blIBaEMOM "AMPEKTOP", OMNMCHIBAET . O6paboTKa MarHMUTHbIMMK U
B NPOCTPaHCTBE crnupasib. HazBaHMEM 3TOT KNacc XUAKUX KPUCTaNI0B 06a43aH 3NIeKTPUHECKMMM NONAMM

nevyasibHO M3BECTHOMY XOJIECTUPMHY, ¥ KOTOPOro BriepBble 6blM 06HapYKeHbI
noJo6Hble CBOMCTBA.
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CmaumBaHve

\CmaunBaHue

CMaumBaHuMe.
. HATJIABHYIKO

. PasHoe

. dddeKT patekaHua
¥MIAKOCTU NMOJ, OKUCHBIMM
nieHKaMu MeTassioB

. dddeKT KanunnapHoro Knes
. TennoTta cMayMBaHuA

. Maruutotennoeoi apdekT
CMay4MBaHuA

. Tepmodopes

. ®otodopes

. Crpo6ockonuuyeckuit apdeKkT
. MyapoBbiit adpdeKT

. BbicokoaucnepcHblie

CTPYKTYpbI

. DNeKCTpopeosiorMyeckui
3 deKT

. Pecanektpuueckuit apdekr

. XXungkue Kpuctanbl

. CMauumBaHue

. JleHTa Mebuyca

. O6paboTKa MarHUTHbIMMK U
3/IEKTPUYECKUMM NONAMM
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JNeHTa Mebunyca

\Ienta Mebuyca

JleHTa Mebuyca.
. HA TZIABHYIO

Ecnv B3ATb BYMaXKHy0 IEHTY, 06/IM3UTb €€ MPOTUBOMOJIOKHbIE KOHLbI TaK, YTOGbI - PasHoe
NOJIlyYUI0Cb KOJMbLO, @ 3aTEM Pa3BeEPHYTb OAWH M3 KOHLOB Ha 180 rpaycoB U CKNEUTb . Tepmodopes
ee pyr C APYrom, TO MBbl MOJIyYMM T.H. KOnbLO Mebuyca, Teno, obaajarolee oveHb
MHTEPECHbIM CBOMCTBOM. MOXKHO JIM O4HOBPEMEHHO HaXOAMTCA U CHapYXM M BHYTPU
KonbLa? fIBHoe dm3nyeckoe npoTrBopeune . OaHaKo, OHO JIerKo NpeosoneBaeTcs ,
€C/IM 3TO KOJIbLO - KOJIbLIo Meb/iyca, 3TO TeNI0 UMEET JIULLb OAHY HEBEPHOCTb, M . Myaposbiit apdekt
NOTOMY, HanpuMep, MypaBek, Mos3yLLuiA NO BHYTPEHHEM NOBEPXHOCTH HaLLEro . BblcoKogucnepcHble
6YMaKHOro KoJibLia, He nepenossas Yepes Kpar MoJIOCKM, MOKET OKa3aTbCA Ha CTPYKTYpbI
"Hapy*KHOM" NoBepxHOCTU Konbla. Konblo Me6ayca He oaMHaKoBO cpeau NoA06HbIX
Ten, Tak, HanpMmep, CywecByeT U "04HONOBEPXHOCTHAA" ByTblJIKa.

. ®oTtodopes
. Ctpobockonuyeckuit acpdeKT

. 3neKcTpopeosiorMyecKkui

apdeKkT

A.C.N.444682 YcTponcTBo Ans hopMMPOBaHMA AeTaan M3 NONMMEDPHBIX MaTep1aos, - Pecanektpuueckuit appext
Hanpumep, MeM6paH M3 NPOBMHMATA, COZlepXKalliee 3aMKHYTYIO IEHTY C . YXuakue Kpuctanbl
hOPMMPYIOLLIMMM 31IEMEHTAMM, HATAHYTYIO Ha 6apabaH, BeAyLMi M3 KOTOPbIX CHaBXeH . CMauMBaHMe

HarpeBaTe/IEM M HaMPBJIAIOWEE POIMKM, OTIMHAIOLLEECS TEM, UTO, C Lie/Ibio
MOBbILIEHMS JONFOBEYHOCTH JIEHTbI , OHM BbINOJIHEHDI B BUAE SIEHTbI Mebyca ¢
(bOPMMPYIOLMMM SN1EHTAMM Ha BYX €€ CTOPOHaX. :

. JleHTa Mebuyca
0O6paboTKa MarHUTHbIMMK U
3/IEKTPUUYECKUMM NONAMM

cM.TaK e A.C.N 446011

Copyright © 2007 | KapTa

ﬂ . £l poccuﬁcxue 6paq|-|b|e areHTCTBa; 3an4acTtu


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://www.rudate.ru/
http://expressorder.ru/

06pa60TKa MarHUTHbIMU N SNEKTPUYECKUMIN NoNAMA

\O6GpaboTKa MATHUTHBIMY U STEKTPUIECKIMU TIOTISIMI

06paboTKa MarHUTHbIMU U IIEKTPUYECKMMM NOJIAMM.
. HA TZIABHYIO

06paboTKa MarHUTHbIMM 3IEKTPUYECKUMU NMONAMM. - PasHoe
. Tepmodopes
OMarHu4yrBaHue BoAbl.ITO C/I0BOCOYETAHUE MPOYHO BOLLJIO B M306pETaTE/IbCKYIO . ®oTtodopes

MPaKTMKY. M HEBAXKHO, YTO 40 CMX MOP HET YETKOro 06bACHEHMS M3MEHEHUA CBOMCTB
BOZbl MOC/IE HAJIOXKEHWUSA HA Hee MarHuTbHoro noss((1-3). BaxkHo YTo NpMMmeHeHue
3TOro 3(pcheKTa Nno3BoNAET UHTEHCUMULMPOBATD MHOTME MPOLLECChI.

. Crpo6ockonuueckum apdeKkT
. MyapoBbiit apdeKT
. BbicokogucnepcHblie

A.C.N 511644. Cnoco6 M3roTOBNEHUA MMMHECLIEHTHOTO 3KpaHa NyTem ocax/aeHuns CTPYKTypbI
NtomrHacdopa U3 BOAHOM Cycnesuu, coaepsKallel CUAMKAT Kaus, OTIMYaloWMiCs Tem, . JNeKcTPOpeonoruyecKmit
4TO, C LE/bI0 YBENMYEHMA APKOCTM CBEYEHMA 3KpaHa, BoAy /1A NPUroTOB/IEHMA addeKT

cycneHunn npeasapmTe/ibHO NponyCcKakT Yepe3 NoCToOAHHOE MarHMTHOE nose. . PecaneKTquecxuii 3qu)eKT

. Xuakue kpucrtanbl
. CMmaumBaHue
. JleHTa Mebuyca

HekoTopble M306peTaTenu npeanoynTaoT MCNo/b30BaTh Bpallarllee MarHUTHOE nose.

A.C.N 423767. Cnoco6 06paboTKM BOAbl 3aTBOPEHWUA CTPOUTENIbHOM CMECH, HarpUMep,
Npy NPOU3BOACTBE GETOHHbIX U3JE/UM, 3aK/I0YAOWMIACA B BO3AEMCTBUM Ha Hee . O6paboTka MarHUTHLIMMU U
MarHMTHbIM MOJIEM, OT/IMYAIOLLMICA TEM, YTO C LiE/Ibo NOBbILEHMA U CTabUAM3ALMM SNEKTPHUYECKMMHU NONAMU
NPOYHOCTU U3AENNI, HA BOAY 3aTBOPEHMA BO3AEMCTBYIOT BPALLAIOLMMCA MarHUTHbIM
Nnosiem C HanpsxeHHocTbio 100-2000A (CM.MpM NPOMbILLAIEHHOM YacToTe 3/1.TOKa M
CKOpOCTHM npoTeKaHua oAbl 0, , 5-2, 5 M/cek.)

Hayanu obpabatbiBaTb MarHMTHbIM MOJIEM M Ap. BELECTBA .

A.C.N427953. Cnoco6 06paboTKM KOMMNO3MLMM HA OCHOBE NlaTeKkca, 06paboTaHHOIo
NEePEMEHHOM MM MOCTOSHHOM MarHUTHOM MoJjiemM GM3MK, OTIMHAKOLLMICA TEM, UTO C
Lesbio yayyleHMs MU3MKO-MEX. M TEX -KMX CBOMCTB MacTHK M K/IEEB Ha OCHOBE
JlateKkca , 1aTMKC Npo- MYCKaloT Yepe3 MarHUTHOE Mnojie HanpaXeHHOCTbio oT 400 Ao
2000 B nepneHAUKYIAHO ero CMA0BbLIM IMHUAM CO CKopocTbio 0, , 1-5, 0 m/cek

B HEKOTOpbIX C/ly4asx B M306parKeHMAX OAMHAKOBO XOPOLIO PaboTaeT CMasoyH M
MarHuTHOE, 1 3NIeKTpUYecKoe nose.

A.C.N 484245. Cnoco6 06paboTKM CMa304HO-OX/IaXKAAIOLIEN M- KOCTH,
OT/IMYAIOLLEMCA TEM, UTO C LiE/Iblo MOBbILIEHUSA CTOMKOCTM PEXKYLLEr0 MHCTPYMEHTA M
NOBbILWEHNS CMA304YHbIX CBOMCTB KMAKOCTM, NOCAEAHION NOABEPraloT BO3AENCTBMIO 3.
WM MarH.noss.
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V]HeleVIOHHOe HanpaxeHne

\MHepunoHHOE HANPsDKEHNE

MHepLMOHHOE HampsiKeHMe.
. HA TJIABHYHO

Ecnu Ha Teno AencTByeT cua, NPU/IoKEHHas K ero NoBEPXHOCTM, BO3HMKAKOLWASA NpU - Cunbl MHepumm
3TOM CUJ1a MHEPLMM CNaraeTcs M3 CUJT MHEPLUM Er0 3IEMEHTAPHbIX YacTUL, KaK Gbl . MHepumoHHOe HanpsxeHue
nociezoBaTeNibHO; 60/1ee yaaneHHble OT MecTa NPUIOKEHWSA AEUCTBYIOWEN Ha TEeNo . LleHTpo6eskHble cubl

CUJIbl YacTULpI "AaBAT" Ha 601ee 6/M3Kue. Bo BceM obbeme Tena BO3HUKAaT

. MOMEeHT nHepumumn
HanpsAXeHUs NPMBOASALLME K CMELLEHMAM YacTuL Tena. IToT 3 PeKT UCMob3yeTcs B

Pas/IMYHbIX MHEPLMOHHDBIX BbIK/IOYATENAX, NEPEKII0YATENAX U aKCeIepOMETPaXx. - Mvpockonuyekui apdext
. Cunbl MHepLUMH

A.c. 483 120: MNepekntoyatenb AN /IEKTPOMEXAHUYECKOM UIPYLLKM, COAEPKALLMM . paBuTayms

KOPMYC C KOHTAKTaMM U YCTAHOBJIEHHbIM B HEM C BO3MOXHOCTbIO OFPaHUYEHHOro . Tpehnue

NoBOpPOTa AMNCK C TOKOCbEMKaMU U NMPUKPENIEHHBIM K HEMY OAHMM KOHLIOM NOBOJKOM,
OTI'IM‘-IaIOLLl,Ml‘;iCﬂ TeM, 4YTO C Ue/1blo peBepCMpOBaHMNAINEKTPOABUIraTENA NPU
CTO/IKHOBEHUUN UTPYLUKK C NPENATCTBUEM, Ha CBO6OAHOM KOHUE noBoAdKa yKpenJieH

rpys.

Cuny MHEPLUMN MOXKHO TaKXKe MCNOJ1b30BaTb A/1A CO34aHMA AO0NOJIHUTE/IbHOIro
AaBJIEHNA B Pa3/IMYHbIX TEXHOJIOMMHYECKUX NMpoueccax.

A.c. 509 539: Cnocob6 noJsiy4eHMsa KapboHuma Bosibcpama nyTeM 06paboTKM
NOPOLLKOO6PA3HOro Bo/ibppaMa OKMCbIO yraepoa Npu OCyLLEeCTBAEHUN Harpy ee
LUMPKYNALMM U BbIBOZE KOHEYHOIO MPOAYKTA M3 30HbI peakLMm C nocseaytowen ero
KOHAEHCaLMEN, OT/IMYAIOLLMIMCA TEM, YTO C LIe/Ib0 YNPOLLEHMA npouecca M
obecneyvyeHns ero HenpepbIBHOCTU, NpoLecC BeAyT B M3MEIbYMTENILHOM annapare C
MHEPLMOHHOM Harpys- Ko 15-40 npu AaBieHuM okucu yraepoga 0, , 9-10 aTa u
TemnepaTtype 20-30 C.

Copyright © 2007 | KapTa

1 W beticr: %)


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

LleHTpo6exHble cusibl

\ITeHTpOGE>KHBIE CHIBI

LleHTpobGeXHble CUnbI.
. HA TZIABHYIO

LleHTpo6exHas cu1na MHEPLMM BO3HMKAET, KOrAa Teslo Noj AeUCTBUEM - Cunbl MHepLym
LEHTPOCTPEMMUTESILHON CUAbI - NMPUUYMHBI M3MEHSET HAaNpaB/IEHME CBOETO JBUKEHUS, . MHepuMoHHOe HanpsxKeHue
MNPy 3TOM COXPAHAETCA SHEprua Tena. JTa cuaa AeMCTBYET BCerga To/IbKo B OAHOM
HanpaB/IEHWM - OT LEHTPa BpaLLEHMS.

. LeHTpobexHble cubl
. MOMEeHT nHepumumn

o . . . Tupockonnuekuit apdekr
A.c. 518 322: Cnoco6 wandoBaHMA KPUBOJIMHENHBIX MOBEPXHOCTEN [ABUXKYLLENCA P b

abpasMBHOM IEHTOM, NPU KOTOPOM NIEHTY NOKMMAET K 06pabaTbiBaeMoM JeTasm « Cunbl MHepumnm
KOHTaKTHbIM KOMMPOM, 3KBMAECTAHTHbIM Ha TOJILMHY JIEHTbI 06pabaTbiBaeMoit . TpaButaums
MOBEPXHOCTU, OT/IMHAIOLIMICS TEM, YTO C Lie/Iblo 06eCneyeH s BO3MOXKHOCTM . Tpenue
06pabOoTKM BbIMYKJ/IbIX MOBEPXHOCTEMN, NEHTY NPUKMMALOT K paboyelt NoOBEPXHOCTH
KOHTAKTHOr0 KOMMpa LEHTPOBENKHBIMM CUIAMM.

®aKTUYECKH, 3TO eCTb CM/1a B3aUMOAENCTBUA MEXKAY TeNIaMM - BPaLLAIOLLMMCA U
YAEPKMBAIOLLMM €r0 Ha OKPY}KHOCTU. B CBOIO 04epesb, BpallaloLeecs Teso Takke
BO3JEMCTBYET Ha yaepkmBatoLiee. Mo TpeTbeMy Kaku 3aKoHy HbloToHA 3TU CuJbl
paBHbl MO BE/IMYMHE MNPOTUBOMOJIONKHDI MO HAMPAB/IEHUIO B KaXK bl MOMEHT BPEMEHM.
B3anmogelncTemne ABYX T/ OCYLLECTBAETCA Yepes Kakme-M60 CBA3M - HUTKY,
CTepKeHb, 3/IeKTPUYECKOE U IPaBUTALMOHHOE NOAA M T.4. B ciiyyae paspbiBa cBasen,
COeAMHAIOLLMX B3aMMOZAENMCTBYIOLIME TeNa, OTopBaBLLIeecs Teno byaeT ABUraTbCs
NPAMOJIMHENHO (MO MHEPLMM).

MateHT OPI 1 229 253: CNoco6 M3roToBJIEHUA JIMCTOYKOB MU YeLlyeK M3 CTEKNA,
OT/INYAIOLLMICA TEM, UYTO CTEKJIO, Pa3MArYeHHOE MpU HarpeBaHMM, HaHOCAT Ha CTEHKY
B hopMe Kpyra, MMEIOLLEro Mo OKPYXKHOCTU 3aKpamHy. CTEHKMU ans
06pa3oBaHMAMNIEHKMU M3 CTEKIA NPMBOAAT BO BpalleHue. NneHKa pa3smMaryeHHoro
CTeKNa BblbpacblBaeTCs Ky Yepes 3aKpamHy Mo AEMCTBUEM LEHTPOGEKHbBIX CUII. 3aTeM
N/IeHKa 3aTBep/leBaeT Ha HEKOTOPOM PacCTOAAHMM OT BPaLLAOLLENCSA CTEHKU U
pa3bmBaeTCa Ha JIMCTOYKM.
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MomeHT nHepumn

\MomeHT MHepIIN

MOMEHT MHepumu.
. HA TZIABHYIO

YeM 60/blie Macca BpaLLaloLEroca Tefla M Yem Jasiblle OHa OTHECEHAOoT LieHTpa + Cnnbl MHepUUK
BPALLEHMA, TEM 6OJIbLLMM MOMEHTOM MHEPLIMKU 061aJaeT Teso. . MHepuMoHHOEe HanpsKeHue

. LleHTpo6exHble cunbl
A.c. 538 800: Cnocob6 pery/iiMpoBaHus 3HEPrMM YAApOB B Ky3- HEYHO-NPECCOBbIX
MallMHax yAapHOro AeMCTBUA, 3aKIH0YAIOLLMIMCS B M3MEHEHUM MOMEHTA MHEPLWM
MaxoBbIX MACcC, OT/IMHAIOLLMMCA TEM, YTO C LieJIblo MOBbLILEHUA KayecTBa

. MOMEHT uHepummn
. upockonuuekuit acheKkT

06pabaThiBAEMbIX U3/ U AONFOBEYHOCTU MALLMH, MOMEHT MHEPLIMM U3MEHSAIOT - Cunbl Hepuun
nyTem NoZayn MM OTBOAA KMAKOCTM BO BHYTPEHHME NOJIOCTM MaXOBbIX MacC. . TpaBuTaums
. TpeHue

A.c. 523 213: Cnocob6 ypaBHOBELUMBAHMA CUJT MHEPLMM NOABUKHBIX /IEMEHTOB MalLMH,
3aKJIIOYALOLLMUIMCS B TOM, YTO YPABHOLUMBAEMbIM 3/IEMEHT MALLMHbI, COEAUHSIOT C
aKKYMYJIUPYIOLLMM TEJIOM M NMPUBOAMT UX BO BpaLLEHME, OT/IMHAOLWMIMCSA TEM, YTO C
Lenbio NoBbieHNA 3DHEKTUBHOCTM YPaBHOBELLUMBAHUSA, B Ka4yecTBe
AKKYMYJ/IMPYIOLEro Tena UCnosib3ylT Max0BMK C M3MEHAEMbIM PaZMyCcoM LieHTpa Macc,
Hanpumep, LEHTPO6EXHbIN peryasaTop.

Cuibl, BO3HMKaOLWME B npouecce BpaljaTtesibHOro AsMxeHma, MOXKHO UCNOJ1b30BaTb
ANA YCKOPEHNA HEKOTOPbIX TEXHOJIOrMYECKMX NpoLEeCCOoB.

A.c. 283 885: Cnocob aeapauym NOPOLIKOO6Pa3HbIX BELLECTB MyTeM YNI0THEHMS,
OT/IMYAIOLLMICA TEM, UTO C LiENbl0 MHTEHCUMKALMM, Aeapalmio MPOU3BOAAT Noj
BO3JEMCTBMEM LIEHTPOBEKHbIX CHJI.

A.c. 415 036: Cnoco6 NpuroToBaeHUs COp6eHa AN aKCTPaKLM- OHHOM
XxpomodboTorpacdmu NyTeM CMeLLEHUSA KUIKOM dasbl M TBEPAOro HOCUTENS,
OT/IMYAIOLLMICS TEM, UYTO C Lie/Ibio MNOBbILEHMS PaBHOMEPHOCTU pacnpeaeneHms
XMAKoM a3bl Ha TBEPAOM HOCUTENE U MHTEHCUDMKALMM NpoLecca, YAaneHMs
M36bITKA XMAKOM (ba3bl, CMeLLEHME NPOU3BOAAT B LIEHTPOGEKHOM Mosie.

a Takxe ana gedopmaumu:

A.c. 517 501: Cnocob oT6OpPTOBKM TPYO M3 TEPMOMNIACTUYHOIO MaTepMasa,
BKJ/I0YAIOLLMIM ONpeauum HarpeBaHUs ee KoHLA 10 pa3sMArYeHus 1 nocaeayiolen ero
AedopMaLmM, OT/IMYAIOLMMCA TEM, YTO C LieJIblo YNPOLLEHMS M3rOTOBAEHMA M34ens U
MOBbILLEHUSA €ro KayecTBa, AeopMaLmio pasMAYEHHOr0 KOHLIa TPy6bl OCYLLECTBAAIOT
ee BpalleHUEM.

MoaBepras HarpeTyt *KUAKOCTb AEUCTBUIO LEHTPOGEKHOIO MO MOXKHO 3HAYMTESIbHO
YBE/IMYUTH NPOM3BOAMTE/IbHOCTb NApOreHepaTopoB T.K., €C/IM HAarPeTyio XKUAKOCTb Mo
JlaB/ieHMeM NoJaBaThb MO KacaTe/ibHOM K BpalLaloLLeMyCsa UMAUHAPY, TO XKMAKOCTb
3aKpyTUTCA. MpK 3TOM KMAKOCT ByaeT 3aKpyumBaTbCa C 60/blUEro Ha MEHbLUMM
pagmyc, a 3TO B CMJY 3aKOHa COXPaHEHMS MOMEHTa KOJIMYeCTBa ABUKEHMSA, Ba3oBET
pOCT IMHEMHOM cKopocTh. CornacHo 3aKoHy bepHynam yBesmyeHmne CKopocTu
npuBeAET K NaZIEHMIO AaBJEHMA B ABMKYLLENCA XKMAKOCTU. [103TOMY KMAKOCTD,
HeJorpetas A0 KMNeHWs, Nonas B 30HY MOHUMKEHHOro AaB/eHMA, 3aKMMUT U CYXOM nap
6yJeT CKanMBaTbCA B LEHTpe UMAMHApPa. Ha Kaxkabli aneMeHT obbema BpallatoLeics
BA3KOM XXMAKOCTM AEMNCTBYIOT [IBE CMJIbl: LLEHTPOGEXKHas, NPoropLMoHaibHas ee
NJIOTHOCTM U CMNA TAXKECTH, TaKKe NPOMOpLMOHAIbHAA TOM Ke NJOTHOCTU. [o3ToMy




MomeHT nHepumn

Ha opmy NapabosIMYeCKOro MEHMCKa NAOTHOCTb HE B/IMAET, T.€. I0ObIE KMAKOCTH
6yayT MMETb 0ANHAKOBbIE (DOPMBI.

A.c. 232 450: Cnoco6 M3roToB/IEHUA U3AENUM C NapaboIMyec- KoM NOBEPXHOCTbIO,
OCHOBaHHbIM Ha MCMOJIb30BAHWMM BPALLEHMS pe3epByapa C JKUAKOCTbIO, OT/IMYaoLMICA
TEM, YTO C Lie/Ibl0 CHUXKEHUA CTOMMOCTM 3 DEKTO U NOBbILLEHUA TOYHOCTH
napa6o/M4ecKkoi NoBEPXHOCTH, B KauecTBe (hOPMOBOYHOMO d/IEMEHTA MCMOJb3YHOT
XMAKOCTb C 60NbLWIMM YAE/IbHbIM BECOM, Ha KOTOPYH HAaHOCAT XMAKOCTb C MEHbLUMM
yAe/ibHbIM BECOM, 3aTBEP/EBaloLLYI0 NPU BpalLeHUN pe3epsByapa.
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TMpockonuueknin 3pdekT

\T'mpockonmyexnii spdexr

pockonmyekuit apdekrT.

. HATJIABHYIO

OTMeTUM elle 0aHY 0COBEHHOCTb BpaLLAKLWMXCA cucTeM. Bpalatoweecs Teno - Cunbl uHepLMM

06/1a1aeT rMpOCKONUYECKUM 3DDEKTOM - CNOCO6- HOCTbID COXPaHSATb B MPOCTPaHCTBE . WHepuMOHHOEe HanpAXKkeHue
HEeU3MEHHOEe HanpaB/ieHWe ocu BpalleHus. MNpu CUI0BOM BO3AENCTBMU C Yesbto

U3MEHUTb HarnpaB/ieHWEe OCU BPaLLEHUS BOSHMKAET NPOLECCHSA MTMPOCKOMUYECKMX
cmcTeM. TMPOCKOMbI LUIMPOKO NMPUMEHSIIOTCA B TEXHUKE: OHM ABAIOTCA OAHUM U3

. LleHTpo6exHble cunbl
. MoMeHT uHepuun

OCHOBHbIX 3/IEMEHTOB COBPEMEHHbIX CUCTEM yNpaB/ieHMA CyJaMn, caMosieTaMu, . npockonunuekni apcext
niaHeToXo4aMM, KOCMUYECKMMM KOPab/IaMM. . Cunbl MHepLUMKM

. paBuTayms
A.c. 474 444: JIoKOMOTUB C 3neKTponepejayen, cojepallimn aKKyMyAaTop SHeprmum . Tpehue

BBMA€E BpallaloLleroca MaxoBmKa, CBA3aHHbIN C npeo6pa3OBaTeneM SHEprmu,
I'IpeACTaBI'IﬂI'OIJJMI\;i co6oM 06paTl4Myl0 INIEKTPUYECKYIO MaLlLNHY, OTJ'IM‘{aIOLLIMI‘;iCﬂ TEM,
YTO C Le/Iblo YCTPAHEHUA CUA TMpOCKonuyecKoro addeKTa MaxoBMKa Ha yCTOl"‘i‘-IMBOCTb
JIOKOMOTHUBA, MaxoBUK C npeo6pa3OBaTeneM SHEPrmmM CMOHTUPOBaHbI B 060/104Ke U
NnomMelLleHbl B I'MpOCKOI'IM‘-IeCKMlji MeXaHN3M C ABYMA CTENEHAMU CB0O6OAbI.

M3mepsas NPOLECCHIO MMPOCKONA, MOXHO ONPEeAEeUTb BEJIMUMHY BHELIHMX CHJ,
BO3/1€MCTaBYIOLLMX HA FTMPOCKOT.

A.c. 487 336: YCTpOMCTBO A/18 onpefesieHus CUilbl TPEHUSA, CoAeprKallee Kopnyc,
KapZaHHbI NoZBec, poTop C NPUBOAOM, YCTAaHOBJIEHHbIE B KapZaHHOM Mogece,
JeprKaTenn obpaslia M KOHTPoo6pasLa, Harpy:KaloLmi MEXaHU3M,
B3aMMOZENCTBYIOLUMI C Aep:KaTesieM KOHTPOo6- pasua, AaTuMK YrioBOM CKOPOCTU
NpoLeccHu, CBA3aHHbIM C paMKaMK KapZaHHOro noBeca, OT/IMYAKLLMICA TEM, UTO C
Lienbio onpeseneHus Cubl TPEHUA NPU BbICOKMX, NMOPAAKA COTEH M/C CKOPOCTAX
BpalLEeHWs, AepKaTesib 06paslia YCTaHOB/IEH Ha POTOPE, HArpyKatoLmi MEXAHU3M C
JepkaTesieM KOHTpo6pasLia yCTaHOB/IEHbI HA BHYTPEHHEN paMKe KapZiaHHOro nojeeca,
a laTYMK Yr10BOM CKOPOCTU NPOLIECCMM CBSI3aH C BHELLHEM paMKOM NpOoLEeCccuu.

MocKonbKo Npu BpallaTe/IbHOM [BMKEHMM Camo TE/I0 0CTaeTCA Ha OJHOM MecTe, a
TOJIbKO YYaCTKM TeNa COBEPLUAKT KPYroBble ABUKEHMA, TO BO BpallaloLleMcs Tene
MOYHO aKKyMYJ/IMPOBaTb KMHETUYECKYIO SHEPTUI0, KOTOPYIO 3aTEM MOXKHO
npeo6pa3oBbiBaTb B KUHETUYECKYHO SHEPTUI0 MOCTYMNaTeIbHOrO ABMUKEHMA. Ha 3ToM
npuHUMne paboTarT MHEPLMOHHBIE aKKYMY/IATOPbI, MCMOJIb3yeMble, HanpumMep, B
rmpobycax.

A.c. 518 302: MaLumHbI AN UHEPLMOHHOM CBapKM, TPEHUEM, COZAEprKaLlas NpuBoj
BpaLLEHMUSA M WINMHAE/b C MACCOM ANA HAKOMJIEHUSI SHEPTMU, OTIMYAIOLLMMCA TEM, YTO
C LeJIbl0 YMEHbLUEHUA SHEPrOeMKOCTHM npoLecca, Macca A1 HAKOMJIEHUA SHEPrmm
BbIMOJIHEHA BBUAE MHEPLMOHHOrO Ny/sibcaTopa.

A.c. 518 381: MNp1BOA KY3HEYHO-MPECCOBOM MalUMHbI, COAEPKALUMI SNEKTPOABUraTe b
M HAcoC, COeMHEHHbIN TPY6ONPOBOAOM Yepes pacnpeeUTesIbHy0 CUCTEMY C
aKKYMYJIATOPOM U paboymM LMAMHAPOM MaLLMHbI, OTIMYAIOLIMICA TEM, UYTO C Le/bio
nosbiweHma KM/ oH CHa6KeH A0MOHUTEIbHbIM aKKYMY/IATOPOM SHEPruu -
MaxOBMKOM, YCTAHOBJ/IEHHbIM B KMHEMATMYECKOM LIENM, CBA3bIBAIOLLEN
3N1eKTpoABUraTesib C HaCOCOM.

Cribl MHEPUMKM NPOABNAIOTCA NPU U3MEHEHWM CKOPOCTU ABMKYLLErrOCa Tena 1am npu
NnoABNEHUN LI,eHTpOCTpeMMTe}'IbHOﬁ CHUNbIl; B 3TUX ClyHaAX BCerja noABnAeTCA




TMpockonuueknin 3pdekT

peasibHasA cuna, KOTOPYO MOXHO MUCMOJIb30BaTb B Pa3/IMyHbIX NMpoueccax MU npu 3ToM
COBEpLLUEHHO "6ecniaTHo".
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fiBneHne aHOManbHO HU3KOro TPeHuA

\sIBneHNe aHOMATbHO HI3KOTO TPEHII

fBneHMe aHoMaslbHO HU3KOro TPEeHMA.
. HATJIABHYIO

fABNeHWe aHOMasIbHOrO HU3KOro TPeHMA. YCTaHOBIEHO, YTO NMPU JOCTATOYHO CUJIBHOM - Tpenue

061ly4EHUM OHOM U3 TPYLUMXCA MOBEPXHOCTEM YCKOPEHHBIMM YacTMLAMM (Hanpumep, . fBNIEHME aHOMAJ/IbHO HM3KOro
aToMamMu renms) KoahPULMEHT TPeHUA NajaeT B JECATKM U Jaxe COTHM pas, JOCTUras TpeHus

COTbIX M ThICAYHbIX AoeN eAnHULpl ((OTKpbITUE-121). /lnA BO3HMKHOBEHMA 3cdeKTa . 3ddeKT 6e3bICHOCHOCTH
CBEPXHU3KOr0 TPEHUS HEOBXOAUMO, YTOBbLI MPOLLECC TPEHUS OCYLLECTBASANICS B . 3ddeKT IpKoHcoHa-Pabeka
BaKyyme. llepexos B COCTOSIHUE CBEPXHU3KOIO TPEHUS MOXKET OCYLLECTBAATLCA JaseKo
He BCeMM TeaMM. JTOM CMOCOBHOCTbLIO 061a4at0T BELLECTBA CO CJIOMCTOM + Cunbl MHepLUmH
KPUCTa/LIMYECKOM CTPYKTYpPOM. UccieoBaHMA NoKasam, YT o4eHb TOHKMM . FpaBuTauua
NOBEPXHOCTHbIM C/I0M BELLECTBA NPU COBMECTHOM JEMCTBUM TPEHMSA U 06/TyUYEeHMS
UCMbITBIBAET CUJIbHYIO OPUEHTALMIO, B1arofaps Yemy ero CTPYKTYpHbIE 3/1IEMEHTbI
pacnoiaralTcs napaaiesibHO NJI0CKOCTM KOHTaKTa, 3a CYET YEro CMJIbHO YMEHbLUAEeTCA
CMOCOGHOCTb BeLecTBa 06pa3oBbiBaTb CUJ/IbHbIE aAre3noHHble CBA3K. Pob 061y4eHUs
CBOAMTCSA K OYEHb MHTEHCMBHOM OYMCTKE MOBEPXHOCTU KOHTAKTa OT NPEMMCEN M OT
MOJIEKY BOAbl, NPENACTBYIOLWMX OpUEHTaLMK. K TOMyY e BoAHas njeHKa cama
ABNAETCA MCTOYHMKOM [JOBOJIbHO CHJIbHBIX aZir€3MOHHbIX CBS3eN. ABNeHUe aHOMasIbHO
HM3KOr0 TPEHMSA MOXKHO MCMOJ/Ib30BaTb K NMPUMEPY B NOALLIMMHMKAX:

. TpeHue

A.c. 290 131: MoAWMMNHMK CKOJIbXKEHUSA, COAEPKALLUMM KOPMYC, B KOTOPOM
CMOHTMPOBaH BaJ/l MOCPEACTBOM CErTMEHTOB C METaN/IMYECKON paboyeit NOBEPXHOCTbIO,
pacnosioXXeHHbIX paBHOMEPHO MO OKPYXHOCTU, OT/IMHAIOLLEECA TEM, YTO C LEe/blo
YMeHbLUEeHUA KoaddurumeHTa TpEHUA Npy paboTe B BaKyyMe, OH CHabKeH MCTOYHMKOM
6bICTPbIX M HEMTPas/IbHbIX MOJIEKY/ Fa3a, HanpuMep, MHEPTHOrO, BCTPOEHHOrO B KOpMycC
MeXay CErMeHTaMM U Hanpas/IALWMM NOTOK MOJIEKY/1 Ha paboyyto MOBEPXHOCTb Bana,
MOKPbITYIO NOJIMMEPOM, HaNpUMep, NOJIMITUIIEHOM.
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S deKT 6€3bICHOCHOCTU

\9ddexT GespicHOCHOCTH

I deKT 6e3bICHOCHOCTH.

. HA TZIABHYIO

Bcerpa v Be3ge paHee NpUHUMANOCh, YTO TPEHME U M3HOC ABa HEPa3pbIBHO CBA3AHHbIX - TpeHune
aBneHuA. OgHako B pesysibTate OTKpbITMA (Hp -41) Kparenbckoro U.B. u MNapkyHosa /. . flBneHue aHOMasibHO
H. yaanocb pasbeauHMTb 3T0, XOTA U TPAAULMOHHOE, HO HEBLIrO4HOE COAPYKECTBO. B HM3KOro TpeHuA

UX NOALUMNHUKE TPEHUE OCTANIOCh - M3HOC MCYE3; 3a 3TO UCYE3HOBEHWE OTBETCTBEHEH
M npouecc aToMapHoro nepeHoca. Cambli onacHbIM BMA M3- HOCA - CXBaTbiBaHMe. B
COOTBETCTBMM C MPUHLMIMNOM "06paTUTb Bpea B M0J/Ib3y" - CXBaTbiBAHME BXOAMT KaK
COCTaBHas YaCTb B aTOMapHbIM NEpPeHOC; Jasiee OHO KOMNEHCMpyeTcs - Cunbl Hepunm
NPOTMBOMOJIOXKHbIM NPOLLECCOM. PaccMoOTpuM napy cTasib - 6poH3a C rnLepMHOBOM . TpaBuTaums
CMasKoM. [IMueprH pa, NpOTPaB/MBas NOBEPXHOCTb 6POH3bI CMOCOBGCTBYET MOKPbITHUIO
€€ PbIX/IbIM C/IOEM YUCTOM MEAM, aTOMbl KOTOPOW JIEFKO NEPEHOCATCA Ha CTaJIbHYI0
noBepxHocTb. Jlanee ycraHaB/iMBaeTCA AMHaMUYECKOE PaB- HOBECUE - aTOMbl MeaM
JleTaloT Tyza v 06paTHO, M M3HOCA MPAKTUYECKU HET, M60 MeAHbIM MOPOLLOK NPOYHO
yAEPKUBAET MIMLEPUH, KOTOPbIM B CBOKO OYepeab, 3alUMILaeT Meab OT Kucaopoaa. B
aBMaLMK YKEe MUCMblTaHbl GPOH30BbIE aMapTHU3aLMOHHbIe BYKCbI B CTaslbHOM CTOMKE
LlaccH camoneTa.

. I deKT 6e3bICHOCHOCTH
. dddeKT AKoHcoHa-PabeKa

. TpeHue

Copyright © 2007 | KapTa

ﬂ L Bambler's @; C3a0 areHCcTBa AoMallHero nepcoHana Bao; Bca oducHas mebenb, opucHas

Me6enb IMKBugauma Mope odrcHol mebenn.; TOMMKM No aHrIMMCKOMY, FPAaMMAaTHKa aHIJIMMCKOro A3blKa
M TeCTbl, MPOrpaMMbl


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://www.nyanya.biz/
http://www.office-1md.ru/
http://www.office-1md.ru/
http://linguistic.ru/
http://linguistic.ru/

ekt [)KoHcoHa-Pabeka

\9ddexr IxoHcona-Pabeka

ddpdekT AkoHcOHa-Pabeka.

. HATJIABHYIO

Ecnu HarpeBaTb Napy COMPMKACAKLWMXCSA TPYLUMXCA MOBEPXHOCTEMN - MOJIYNPOBOAHUK U - Tpenue
MeTa/1, TO CU/a TPEHUSA MEXKAY 3TUMM NMOBEPXHOCTAMM BYZET yBEIMUMBATLCA. ITOT . flBneHue aHOMasbHO
3 dEKT UCnob3lyeTca B TOPMO3aXxX M MydTax KpyTALLEro MOMEHTA. HM3KOro TPeHUA

. IpPeKT 6€e3bICHOCHOCTH

. JddeKT JxoHcoHa-Pabeka
. Cunbl MHepUMH

MateHT CLUA 3 343 635: TopMO3 NpPeACTaBASIOWMI CO60M Basl, MOKPLITbINA
NoJIyNpOBOAHUKOBbIM MaTEPUASIOM, OXBAaYeHHbIM METAI/IMYECKOM IEHTOM. TOPMO3HOM
MOMEHT 3aBMCHT OT TemMrepaTypbl NONYNPOBOLHUKOBOIO CN0A U PEryAUpyeTCa NyTeM
NPOMyCKaHWA 3N1EKTPUYECKOro TOKa Yepes Bajl U 0XBaTbIBAKOLLYIO €r0 JIEHTY. . paBuTauma
. TpeHue

MateHT AHramm 1 118 627: YCTPOMCTBO AN NepeAaym BpaLleHMs MeXay ABYMS
BaJlaMM, COCTOALLAA M3 ABYX COMPUKACAIOWMXCA AUCKOB, OMH M3 KOTOPbIX BbINONHEH
U3 NOJYNpPOBOAHUKOBOIrO MaTepuana, a BTOPOM - MeTa/lIMueckuii. PerynnpoBaHue
nepejaBaemMoro MOMEHTa NPOUCXOAMT NPU HarpeBe CONpUKacaloLMXCA YNOMAHYTbIX
MaTepuanos nNyTem NPonNyCcKaHWA 3/IEKTPUYECKOTO TOKA MEXAY HUMM.

MHTepeCHOE MCNOoJsib30BaHMNE TPEHUA:

A.c. 350 577: Cnoco6 nosyYeHMsa OTIMBOK, 3aK/IH0YaIOWMICA B MPONYCKaHMK
pacnsiaBfeHHOro MeTasl/la Yepes KaHasibl, BbINOJIHEHHbIE B TE/Ie ONpPaBKM,
oT/IMYaloLLeecs TeM, YTO C Lie/Iblo COBMELLEHMA NpoLiecca NAaBKM M 3a/IMBKM MeTaNa,
OnNpaBKy NOAHMMAIOT K METAJIJIMYECKOM 3aroTOBKE M BPaLLAlOT, PAcm/iaB/iss 3aroTOBKY
TENJI0M, BblAENAOWMMCA B NpoLEecce TPeHUA.
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CBA3b 3N1EKTPONPOBOAHOCTY C fledopmaLnent

\CBs3b 3/1eKTpONpoBOHOCTH C KedopManmein

CBA3b 3/1EKTPONPOBOAHOCTHM C AedopmaLment.

. HATJIABHYIO

B 1975 roZly 3aperMcTpMpoBaHO OTKpbITHUE: 06HapyKeHa 3aBUCMMOCTb M1IaCTUYECKOM - O6was xapaKTepucTHKa

JecdopMaumu MeTasina oT ero NPOBOAMMOCTU. MNpu Nepexoje B CBEPXMPOBOAsLLee . CBA3b 3/1€KTPONPOBOAHOCTU C

COCTOSIHME MOBbILLAETCA NIACTUYHOCTb MeTasla. O6paTHbIM NepeEXos NOHUKAET Aedopmaument

NNACTUHHOCTD. . DNeKTponiacTMYeCKMM1
apdeKT

HanomMHuMm, yTO MaKpocKonn4yeckasa niactuyecKkan ,qednopmau,m ocyliecrenAeTca
nepemelieHnem 60/1bLIOr0 Ko/IMyecTsa AMCHOKaLIMI‘;i, CMOCOBHOCTb Ke Kpuctania
OKa3biBaTb COnpoTnBieHNE niacTM4YeCcKoM Ae(bOpMaLI,MM onpejenaeTca nx

. ®oTtonnactuyeckuit ahdeKT
. dddeKT baywmHrepa

MOABUKHOCTBIO. « 3¢ddeKT MNonHTHHra

. O6wan xapakTepMCcTHKa
dddeKT HabAaNCA HA MHOTMX CBEPXMNPOBOAHUKAX MPU pas/IM4HbIX CNOCobax . Nepepaya 3Heprmun npu
MEXaHWYECKMX UCMbITaHMM. B skcnepumeHTax 6b110 06HAPYXKEHO 3HAUYMTE/IbHOE yaapax. dddekT 0.

NoBbILEHWE NAACTUYHOCTU MeTasia /pasynpodHeHme/ nNpu nepexose ero B
CBEpPXNpoBoAALLEe COCTOAHWE. BennumHa acheKTa B HEKOTOPbIX C/TyHaax AOCTUIIa
HECKOJIbKMX AEeCATKOB MpoLEeHTOB.leTanbHoe M3ydYeHue ABNEHUA pasynpoyHeHUs
NpUBENO K BbIBOAY, YTO "BMHOBHUKOM" €ro caeayeT CYMTaTb U3MEHEHME NpPU pacnyxaHuA
CBEpXNpPOBOASALLEM NEPEXOAE TOPMO3ALLErO BO3AENCTBUA 3/IEKTPOHOB NPOBOAMMOCTHM . CnnaBbl C NAMATbIO
Ha aucnokaummn. Cunbl "TpeHus" oTAeNIbHOM AUC/IOKALMM 06 SNIEKTPOHbI B
HeCBEpXMNpPOBOAALLEM METaJ/I/IE PE3KO YMEHbLLAKTCA NPU CBEPXNPOBOAALLEM Nepexoje.
Takum 06pa3om, 06HAPYKEHA XapaKTEPUCTUKO NpsMas CBA3b MEXaHUYECKOM
XapaKTEPUCTUKM METAJIJIAEro MAacTUYHOCTM C YUCTO SNIEKTPOHHOM XapaKTepPUCTUKOM--
NpOBOAU- MOCTbIO.

AnekcaHgpoBa
. dddeKT pagrMaymMoHHOro

[NaBHbIM BbIBOA-3/1EKTPOHbI META/IZIOB TOPMO3AT AUCIOKALMM BCEraa.
CBepxnpoBoAALLMI Nepexos NOMOr BbiSIBUTb POJib 3/IEKTPOHOB M NMO3BOJIM OLEHMTb
3NIEKTPOHHYIO CUJTY TOPMOXKEHMA. Ho nepexof, B CBPXNPOBOASLLEE COCTOSHUE- HE
€/IMHCTBEHHAs BO3MOXHOCTb B/IMATb Ha 3/IEKTPOHbI. ITOMY CJ/IYKMT MarHUMTHoe noJie,
JaBJieHue U T.4. FCHO, YTO Takue BO3AeMCTBUA AOJIKHbI M3MEHATb U MNACTUYHOCTb
MeTaslla, 0CO6EHHO, KOrAa 3/IEKTPOHbI- M1aBHAA NMpUYMHA TOPMOMKEHWUA AMCAOKALMMI.

MarHuTHOE MnoJie B COMETaHMM C HU3KOM TEeMNepaTypoi CNoco6Hbl M3MEHATb 6YKBa/IbHO
BCe CBOMCTBA BeLeCTBa: TEMNOEMKOCTb, TEMIONPOBOAHOCTb, YNPYroCTb, NPOYHOCTb M
Jaxe upeT. [oABNAITCA HOBble 3/IEKTPUYECKME CBOMCTBA. lpeBpalleHrs NpoucxoaaT
NpaKTUYECKU MIHOBEHHOBL MrHOBEHHO- 3a 10 B11-0M 1 10 B12-0M ceK. Ucxoas us
3KCMNEPUMEHTOB OXKMAAIOT MCMOJIb30BaHMS HOBbIX 3PMEKTOB B 06bIYHbIX YC/I0BUSX.
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SneKkTponnactnyecknin spdekt

JneKkTponnacTMyeckui adekT.

YcTaHoB/EeH 3n1eKTponaacTUieckui acdeKkT B MeTaNNax U JoKasaHa BO3MOXKHOCTb €ro
NpUMEHEHMA AN NpaKTMYeCKuX uenei. OTKpbiTHe 3Toro adpdeKTa npuBesio K 6onee
rNy60KOMY MOHMMaHMI0 MEXaHM3Ma MacTUYECKOM fedopmaLmu, pacluimpuio
npeAcTaB/ieHMe O B3aMMOZAEMCTBUM CBOBOHBIX 3/IEKTPOHOB B METa/Ie C HOCUTENIAMM
nacTUYECKon AedopMaLmr-AUCTOKALMAMM.

MosiBMNACb BO3MOXKHOCTb YNPAaB/IATb MEXaHUYECKMMM CBOMCTBaMM METAJI/IOB, B
4YaCTHOCTM, NPOLECCOM 06paboOTKM MeTal/IoB AaBsieHnem. Hanpumep, aecdbopmmpoBaTthb
Bo/IbdhpaM Npu Temnepatypax He npesbiwatolimx 200 rp.C U NoayunTb M3 HEro Npokar
C BbICOKMM KauyeCTBOM B MOBEPXHOCTU. B aKCnepumeHTax C UMMYIbCHbIM TOKOM 6blN10
HaMAEHO, YTO INEKTPUYECKMIM TOK YBEIMUMBAET NIACTUYHOCTb M YMEHbLUIAET
XpYynKocTb MeTanna. Ecam cospatb xopolume ycnoBmsa TensiooTsoza ot
JAedopMUpyemMbix 06pasLIOB M MPOMyCcKaTb Mo HMM TOK BbICOKOM MIOTHOCTM 10 B4-oi 10
B6-0M a/cM./2 To BesnuuHa 3pdeKTa byaeT 6yaeT nopsaKa AeCATKOB NPOLEHTOB.
INEKTPUYECKMI TOK BbI3bIBAET TaKKE YBE/IMUEHME CKOPOCTH peslakKCalmm HanpsaxKeHMH
B MeTaJI/ie 1 OKa3blBaeTCA YA0OHbIM TEXHOIOTMYECKMM (PaKTOPOM AJIA CHATUA
BHYTPEHHMX HAMpsKEHUM B MeTaJlIe. DNEKTPONIACTUYECKMM D DEKT TaKKe IMHENHO
3aBMCUT OT MJIOTHOCTM TOKa (BN1oTb A0 10 B5-0M a/cM./2 ) U umeeT 60/bLuyto
BE/IMYMHY NPU UMIYIbCHOM TOKE, a NMpU NepPeMEHHOM BOOGLLEe He HabaaeTcs.

BuaHa CBA3b ABJEHUA PasynpoYHEHUA MeTaslla NMpY CBEPXMPOBOAALLEM Nepexose C
3N1EKTPONIacTUYECKUM 3DEKTOM. B 3TOM U Apyrom ciyyae NpomcxoamT
pasynpoyHeHue MeTania. OfHaKo, eC/iM B NEPBOM C/Iy4ae B OCHOBE AB/IEHMUA JIEKUT
YMEHbLUEHWE COMPOTUBIEHMS ABMKEHMIO M B3aMMOAENCTBUIO AMC/IOKALMMI Npu
YCTPaHEeHUM U3 MeTaJI/Ia ra3a CBOGOAHbIX 3/IEKTPOHOB, BO BTOPOM C/1y4ae NpUYMHOM
o6nieryeHnsa aecopmaumm ABAAETCA YHaCTME CAMOr0 3/IEKTPOHHOIO rasa B
naacTMyeckor gedopmaumm metanna. INEKTPOHHbINM ra3 U3 NacCMBHOM M TOPMO3SLLEN
cpefpl NpeBpallaeTca B Cpedy, MMEILLYI0 HanpaB/ieHHbIM Aped M NO3TOMyY
YCKOPSAIOLLYIO ABUKEHME U B3aMMOAENCTBUE AUCIOKaLMMe (MM CHUXKAIOLWYH 06blYHOE

Ha NpaKTUKe:

A. : Cnoco6 CHMXeHMA NPOYHOCTM METAI/IOB, HaNpUMEp, NpM NIACTUYECKON
JAedopMaLmm Npu KOTOPOM Yepes 3aroToBKY NMPOMycKaloT 3/IEKTPUYECKMIM TOK
OT/IMYAIOLLMICS TEM, UYTO C LiEJIbI0 CHUMXEHMA NPOYHOCTM MeTaslsia Npyu COXpPAaHEHUM ero
HM3KOM TemnepaTypbl, K 3aroToBKe NPMKAaAbIBalOT MMMYJ/IbCbl TOKA MJIOTHOCTbIO
npemmyLiecTBeHHo 10 a/cM./2, ¢ YacToToi nogaum 20-25My,.

3/IEKTPOHHOE TOPMOKEHUE AMCN0KaLMI) ITOT IDGEKT YiKE HAXOAUT CBOE NPUMEHEHUE

\9nexkrpomnacrimaecknii spdexr

HA TJIABHYIO

O6Lwan xapakTepMcTHKa
CBs3b 3/1IEKTPONPOBOAHOCTH
c aedopmaumen
INeKTponIacTUYECKHH

3 ekt

doTtonnactnyeckni acdeKr
dddeKT baywmHrepa

3 ekt NoMHTHHra

O6wan xapakTepMcTHKa
Mepepaya sHeprum npu
yaapax. ddgekKrT 0.
AnekcaHgpoBa

dddeKT pagmaumMoHHOro
pacnyxaHus

CnnaBbl C NaMATbIO
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doTonnacTnyeckunii 3pdext

\®orommacrimaecknii spdexr

doTtonnacTmyeckui apdekT.

. HATJIABHYIO

ECcTecTBEHHO 0XMAaTb M3MEHEHME NIACTUYECKMX CBOMCTB M NPU APYrMX BO3AEMCTBUAX - O6uwan xapaKTep1CcTHKa
Ha 3/1EKTPOHHYIO CTPYKTYpY o6pasua. Hanpumep, Bo3geicTBME CBETOBOMO U3/1y4YeHMS . CBA3b 3/1€KTPONPOBOAHOCTH
Ha KpMCTasibl NO/TYNPOBOAHMKA BbI3bIBAET B HUX NepepacrpeiesieHne 31eKTPUUYECKMX ¢ pedopmaupert

3apagoB. He 6yaeT /M CBET BAMATb Ha NJIaCTUHYECKME CBOMCTBA MOJYNPOBOAHUKOB?
CoBeTckue yyeHble OcHHbAH M CaBYEHKO Ha 3TOT BOMPOC OTBEYaloT YyTBEpAUTE/IbHO. MX
OTKPbITUE 3aperMcTPUPOBaHO Noj HoMepoM 93 B TakoM (hOPMYJ/IMPOBKE: apopekt

. ®oTtonnactTUyeckmi acdeKkT

« DNeKTponiacTMYecKum

YCTaHOB/IEHO paHee HEU3BECTHOE AB/IEHME, 3aK/I0YaIOLIEECA B UBMEHEHWUM - ddoeKT baywmHrepa
COMPOTMBAIEHMA NNACTMHECKOM AedopMaLMu KpMCTa/ 108 NONyNpPOBOAHMKOB MOA . dddekT NoMHTHUHra
JeNCTBMEM CBETa, MPUYEM MAKCUMaIbHOE M3MEHEHUE NMPOMCXOAMUT MPU A/IMHHbIX

. O6uiaA xapakTepucTMKa
BOJIH, COOTBETCTBYIOLUMX Kpato CO6CTBEHHOMO MOr/1alLeHMs KpUCTaI/IOB.

. Nepepayva 3Heprum npm

yaapax. 3doekT 0.
B u1x onbiTax 06pasLpbl NOAYNPOBOAHMKOB CUMAIMCb U PacTArMBaIMCb 0

. AnekcaHppoBa
HacCTynJeHuA niacTMyeckon gedopmaumm. 3aTem obpaseL, 0CBELLAJICA CBETOM.
Bbi3aBaHHOE UM NepepacnpejesieHue HocuTelen 3apaja oKasbiBaio TOpMo3aLlee « 3ddeKT pagraumoHHoro
[ENCTBME Ha AUC/IOKALMM HOCUTENIEN NaacTMYecKon aedopmMaumm M ToTYacC NPOYHOCTb pacnyxaHus

o6pa3u,a yBesimunBanacb noytu sasoe. CTOMI0 BbIK/IOUYUTb CBET, Kak NPOYHOCTb
YMeHbllanaCb U BCKOpe A0CTMUIala CBOEro nepBoHa4a/ibHOro 3Ha4eHuA.

. CnnaBbl € NaMATbIO

JanbHelwmne uccneoBaHms NpuBeu K HabIloAeHMIO elle 04HOr0 MHTEPECHOMO
ABNEHMA - MH(DPAKPACHOMO raweHus oTonnactTuyeckoro addeKra.

dddeKT doTonNaCTUHHOCTM NpeanonaraeTca UCNoib3oBaThb A1 pa3paboTKM HOBOro
THUMNA 3/1IEMEHTOB aBTOMATMKM, HOBOM TEXHOJI0MMM MOJTYNPOBOAHUKO, AS CO34aHUA
KayeCTBEHHO HOBbIX MPUEMHWMKOB BUAMMOI0 CBETOBOIO M MH(PAKPACHOI0 U31yYeHUS.
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J¢dekT baywmHrepa

\9¢dexr baymnnrepa

dddeKT baywmHrepa.

. HA TZIABHYIO

Mpu ynpyrux aecdopMaumsx nepeMeHa 3Haka BHELLHETO YCH/IMSA Bbl3blBAET TOJIbKO - O6was xapaKTepucTHKa
M3MEHeHMe 3HaKa aecdopmMaumnn, 6e3 U3MEHEHNS ee abCOMOTHOM BeIMUMHBI. Ecnn e . CBA3b 3/1€KTPONPOBOAHOCTH
NoA B/MAHUEM BHELUHUX YCUNMI B METaJI/Ie BO3HUKAIOT AUC/IOKALMM, T.€. HacTynaet ¢ pedopmaupert

pPeXNM niacTM4YeCcKoM aedopmaumn 1o ynpyrme CBOMCTBa MeTasl/la MU3MEHAOTCA U

< « DNeKTponiacTMYecKum
Ha4MHaeT CKasblBaTbCA BIMAHME 3HaKa NepBoHavabHOM gedopMauun. Ecam metann

MoABEPrHyTb CN1aGoM MaacTMYECKoM AedopMaLii Harpy3Kol OAHOMO 3HaKa, TO Mpu appext
nepemeHe 3HaKa HarpysKku 06HapyKMBaeTCA NOHUMKEHUE CONPOTMB/IEHNUSA HaYa/IbHbIM - ®otonnactuyeckun spdexrt
nnacTuyecknm gecdopmaumam (3cbdekT baywmHrepa). BosHuKLKMe Npy NepBUYHOM . JddekT baylwmHrepa

Aedopmaumu AUCIoKaumMu 06yCNaBAMBAOT MOABAEHME B META/I/IE OCTATOYHbIX
HanpsAXKeHU, KoTopble CKIaAblBasCb C PaBOUYMMM HanpsXKEHUAMM NpU NepemeHe
3HaKa HarpyskM, Bbi3bIBalOT CHUXKEHUWE Npejena NponopLUoHaNbHOCTH, YNPYrocTH u

. ekt MoMHTUHra
. 06Lwwana xapaKTep1cTHKa

TeKylectTn matepmana. C yBeNMYeHMeM HavaslbHbIX MAacTMYECKUX AecopMaLmi . Nepeaaua sHeprum npu
BE/IMYMHA CHUMKEHUA MEXAHMUYECKMX XapaKTePUCTUK yYBennunBaeTca. dpdexT yaapax. 3doekT 0.
BaywuMHrepa siBHO NposBAAETCA NPM HE3HAYMUTE/IbHOM Havya/IbHOM HakJene. Hu3kui Anekcangposa

OTMYCK HaK/IeNaHHbIX MaTEPUAsIOB JIMKBUAUPYET BCE NposiBNeHUs 3cdeKTa
baywuHrepa. IpdeKT 3HaUMTENBHO 0CNABAAETCA NPU MHOMOKPATHBIX LIMKAMYECKMX

Harpy>eHmAax Mmatepmasia C HaJiImtinemM MaJsiblx naaCTU4eCKmMxX ,D,ed)OpMaLl,Mﬁ pa3Horo
3HaKa . Cnnasbl C NaMATbIO

. dddeKT pagmaumMoHHOro
pacnyxaHus
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S dekT MorHTHHra

\9ddexr IlojtHTIHTa

AddekT NMoMHTUHra.
. HA TJIABHYHO

MOMHTUHIOM 6bIJI0 YCTAHOB/IEHO, YTO MPU 3aKPYYMBAHUM CTANbHBIX U MEAHbIX - O6uwan xapaKTep1CcTHKa
MPOBOJIOK OHM HE TOJIbKO 3aKPYYMBAKOTCA, HO TAKKE YMPYro YAJMHAIOTCA U . CBA3b 3/1€KTPONPOBOLHOCTH
yBE/IMUYMBAIOTCA B 06beMe. Y/IMHEHME NPOBOJIOKM MPUMEPHO MPOMNOPLMOHAIbHO ¢ pedopmaumert

KBaJpaTty yr/ja 3akpy4iMBaHMA: NpU 3a4aHHOM 3Ha4Y€HUU yrna yainHeHne

« DNeKTponiacTMYecKum
NponopLMOHaibHO KBaZpaTy pagauyca. [JrMameTp NpoBOIOKM NpK 3aKpyYMBaHUM

YMEHbLUAETCS, BE/IMYMHA paZMasibHOrO CKaThsA NPU 3TOM NPONOpLMOHa/bHA KBaapaTy apcpext
yraa 3akpyumBaHus. IhEKT 6bl1 OTKPBIT AaBHO, M elle MOMHTUHIOM 6biJ10 A0Ka3aHo, . ®otonnactuvecknn spdekT
4YTO YAJIMHEHUE NPU 3aKPYUMBaHMM HE CBA3aHO C M3MeHeHUsaMM moayns KOHIA -31o . 3ddekT baywmHrepa

NO3BOJIAET npeanosiaratb, 4TO CBOMCTBA MaTepuasia oCTalTCA 6e3 M3MEHEHMN. 3Cb¢)eKT MolHTUHra

. O6uiaA xapakTepucTMKa

ekt MoMTUHra HalweN NPUMEHEHUE B MALUMHOCTPOEHUM.
. Mepepava sHeprum npu

. . apax. 3ddekr 0.
Mpumep ToMy A.c.546456: Cnocob AemMoHTaXKa NpeccoBbIX COeAUHEHWN feTaslen TMNa yAap b

o AnekcaHppoBa
Ba/1-BTYJ/IKa MyTeM BO3JENCTBMA HA OXBATbIBAEMYIO JieTaslb YCU/IMEM BbINPECCOBKM,
OT/IMYAIOLLMICA TEM, UYTO C LJIbI0 CHUMKEHWSA YCUIUA BbINPECOBKM, HanpuMmep, - 3¢ddeKT pasraLumoHHoro
NOALWMMHUKOB KauyeHWs C Basia, Nepej BbiNPeCCOBKOM, OXBaTbIBAEMYIO JeTallb, pacnyxaHus

Hanpumep, BaJl, CKpy4MBaloT. . CnnaBbl € NaMATbIO

Manas BeimumHa 3cdeKTa No3BosfeT yKasaTb Ha BO3MOXKHOCTb €r0 NMPUMEHEHMSA B
HEKOTOPbIX 06/1aCTAX U3MEPUTE/IbHOM TEXHMKKU. KannbpoBaHHbIE U3MEHEHMA paamyca-
3TO NepeMeHHbIM Kanmbp TOJILMHBI YAJIMHEHWE: paaMasibHOE CXKaTHe C
OAHOBPEMEHHbIM YA/IMHEHUEM -3TO M3MEHE- HUE (XOTA M Masoe, HO HaAEKHO
Ka/IM6pUPOBAHHOE) 3/IEKTPOCONPOTUBIEHMSA NPOBOJIOKU U T. A.
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Cvina Tennsoro pacwmpeHua

Cuna TenaBoro paclumpeHus.

I'IpM TemMnepaTtypHOM pacCllMpeHnn nan CXatmmn TBepablxX T€/1 pa3BMBalOTCA OrpOMHbIE
CUbl; 3TO MOXHO MCMOJIb30BaTb B COOTBETCTBYOLLMX TEXHOJIOMMYECKUX NpoLeccax.

Hanpumep, 3To CBOMCTBO MCMOJ/Ib30BaHO B 3/IEKTPUUECKOM JOMKPATE AJ151 pacTSKEHUS
apMartypbl NPy U3roTOB/IEHWMM HAMPSAKEHHOTO Kene3o6eToHa. MpuHLMN AeMCTBUA
OYeHb MPOCT: K pacTArMBaeMoi apMaType NpUKpenIsioT CTEPXKeHb M3 MeTasna C
NoAXOAAMM KO3 PULMEHTOM TEPMUUYECKOTO paclUMPEHUs. 3aTeM ero HarpeBatot,
TOKOM OT CBapO4HOro TpaHChopMaTopa, MoC/Ie YEro CTEPKEHb KECTKO 3aKpenifioT U
y6MpaltoT HarpeB. B pe3ynbTaTe oxNaXKAeHUA M COKPALLEHUA JIMHENHBIX Pa3MepoB
CTEP}KHSA Pa3BMBAETCS TAHYLLEE YCHUIME NOPsLKA COTEH TOHH, KOTOPOE pacTAruBaeT
XOJIOZHYI0 apMaTypy 10 HEO6XOAMMOM BEIMYMHBI.

TaK KaK B 3TOM AOMKpaTe pa60Ta+0T MOJIEKYIAPHbIE CUJIbI, OH NMPAKTUYECKN HE MOXKET
c/ioMaTbCA.

\Cnia TenniBoro pacimmpeHust

HA TJIABHYIO

TensoBoe paclumpeHune
BeulecTea

Cuna TenaBoro paclumpeHus
MonyuyeHue BbICOKOro
AaBneHus

PasHocTb 3¢pdeKTa

ToyHOCTb TENJI0BOro
pacwupeHums

TensoBoe paclumpeHune
BeulecTea

da3oBble nepexozbl.
ArperaTtHoe cocTosHue
BellecTBa
MoBepXHOCTHbIE ABNEHUSA.
KanunnapHocTtb

Copbuus

Anddysusa

Ocmoc
Tennomaccoo6meH

MonekynsapHble
Heo/IMToBblE CHTA
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I'Ionyqume BbICOKOro flaBneHna

\ITony4eHye BHICOKOTO JaBIeHS

Mony4eHue BbICOKOro AaBneHums.
. HATJIABHYIO

C NoMmolLLbto TEMIOBOrO PaclUMPEHMs KMAKOCTU MOMXKHO CO3/aTb HEO6XOAUMbIE . Tennosoe pacwmperne
rMapocTaTUYecKue JaBieHus. BellecTBa

. Cuna TennBoro paclumMpeHu1s
A.c. H' 471140: YCTpOMCTBO A5 BOJIOYEHMA METAJIZIOB CO CMA3KOM MoJ, AABJEHUEM, . [MonyyeHne BbiCOKOro
cofeprKallee yCTaHOBJ/IEHHbIE B KOpMyce paboyyio U YNIOTHUTEIbHYH BOJIOKM, JaBNeHus!
o6pasyiollpe Mexay coboi U KoprnycoM Kamepy (B KOTOPOM HaxoAMTCA cmaska). Pes. . PasHocTb 3cpdpekTa

(M cpeacTBa gnAa co3gaHusA Bbicokoro aasnenus, OT/IMYAIOWMECA Tem, 4To C uenbto

ynpoweHnA KOHCTPYKLUMK U NOBbILLEHNA NPON3BOANTE/IbHOCTHU CPeACTBO A1 CO34aHMA » TouHocTk Tensiosoro

B KaMepe BbICOKOro []aB/IeHUs BbINOHEHO BBM/E HArpeBaTe/IbHOrO 3/1IEMEHTA, paclumpeHrua
PaCMo/IOXEHHOr0 BHYTPM Kamepbl. . Tennosoe pacwupeHne
BeLecTBa

. (dasoBble nepexobl.
ArperatHoe cocTosHWe
BelecTBa

. loBepxHOCTHblIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysunsa

. Ocmoc

. Tennomaccoob6meH

. MonekynsapHbie
HeoJ/IMToBblE CHTA
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PasHocTb 3dPekTa

PasHocTb adpdeKTa.

TennoBoe pacluMpeHne MOXKET NPOCTO PELIMTb TEXHUYECKME 33Jjaun, KoTopble
06bIHbIMM CPEACTBAMM PaCLLUMPSAIOTCA C 60/IbLUMM TPYAOM. Hanpmep, Ana Toro 4to6bl
CTynMLa NPOYHO OXBaTbiBasia Basl, NEPBYIO NEpes HaNpeccoBKoM HarpesatoT. Mocne
OXNAXKAEHMA HAZAETOM Ha Basl CTYNMLbI CMUJIbl TEPMUYECKOrO CXKATUA AealoT 3TOT y3e
NpaKTUYECKU MOHOIMTHBIM. HO KaK nocsie aToro pas3o6paTb JaHHOE CoeMHEHUE?
MexaHMYECKM - NOYTH He BO3MOXKHO 6€3 pMCKa MCMOPTHTbL AeTasb. Ho gocTaTouHo
cAenatb Baa U3 MeTal/1a Ko3d- GULEHTOM TEPMUYECKOIO MM, €C/IU 3TO HEBO3MOXKHO,
BBECTU B COMpPsiraeMoe NPOCTPAHCTBO NPOKAAKY M3 MeTaslsla C MEHbLUMM TEPMO-
paclUMpeHMEM, KaK TEXHMYECKOE NMPOTMBOPEYME MCYE3aET.

06Lemn3blecTHble BUMETANIIMYECKME NIACTUHKM - COEAMHEHHBIE KaKMM-TMGO CNOCOGOM
[BE META/I/IMYECKME MOJIOCKMU C Pa3IMYHBIM TEPMOPACLIMPEHMEM - ABIAIOTCA
OT/IMYHBIM NPeo6pa3oBaTesieM TEMIOBOM SHEPIrUM B MEXAHMUYECKYIO.

A.c. H 175190: YCTPOMCTBO 418 yYeTa KOJIIMYECTBA HA/IMBOB META/I/IA B U3J/IOXKHMLLY,
OT/IMYAIOLLEECA TEM, YTO C LIE/Ibi0 aBTOMATM3aLMM NPOLECCA YHETa, OHO BbINOJHEHO
BBMAE KOpryca, NMPUKPENIEHHOIO, K M3/10}KHULE, B NMOJIOCTM, KOTOPOro Pacno/oKeHo
CYeTHoe YCTPOMCTBO, COCTOsALLEe U3 TPYGKM C LUApMKamMK M BUMETa/IIMYECKON
MAACTMHKM, HA KOHLE KOTOPOM YKpereH oTceKaTe b, NPOMycKatoLWui Npy Harpese
MAACTMHKM WaPUK, NaZAOLWMM B HAKOMMTEIbHYIO EMKOCTb.

Mcnonb3osaHMe 3peKTa pas/IMUHOro PaclUMpeHUs Y pas/iIMiHbIX METAJI/IOB MO3BONIO
Co34aTb TEMNJIOBOM AMOA.

A.c 518614: TensoBOM AMOA, COAEPKALLMI BXOAHOM M BbIXOAHOM TEMIONPOBOAbI,
UMeloLLME Yy3e/ TEMNJI0BOrO KOHTAKTa OT/IMYAIOLMIMCA BUJIK TEM, YTO C LieJIblo
YNPOLUIEHMSA KOHCTPYKLMM, Y3€/1 TEMN0BOr0 KOHTAKTa BbIMOJIHEH MO TUMY "BM/IKa--pO3ET-
Ka" M BMJIKA BbINOJIHEHA B TeJle BXOAHOr0, a PO3€TKa B TeJie BbIXOAHOro
TEen10npoBoOAOB.

2.Avo no NyHKTY 1, OT/IMYaIOWMICA TEM, YTO BXOAHOM TEM/IONPOBOZ BbINOJIHEH M3
martepurasna C BbICOKMM KO3(PDULMEHTOM BbIXO JIMHENHOTO YAJIMHEHMS, HanpUMep
MeAM, a BbIXOA- HOM - M3 MaTeprasa C MasibiM KO3DPULMEHTOM IMHEMHOrO
YAJ/IMHEHUA, HanpMMep, UHBapa.

\PasHoctb 3¢ dexra

HA TJIABHYIO

TensoBoe paclumpeHune
BeulecTea

Cuna TennBoro paclimMpeHus
Nony4yeHue BbICOKOrO
AaBNeHus

PasHocTb adppeKkTa
To4HOCTb TENJ/I0BOro
pacwmpeHms

Tennosoe pacwmpeHue
BellecTsa

da3oBble nepexozbl.
ArperaTtHoe cocTosHue
BellecTsa
NoBepXHOCTHbIE ABNIEHUA.
KanunnapHocTtb

Copbuus

Anddysusa

Ocmoc

Tennomaccoo6meH
MonekynsapHble
Heo/IMToBblE CHTA

Copyright © 2007 | KapTa

ﬂ . 6bITOBaA TeXHUKa


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://www.holodilniki.by/

TouyHOCTb TENnIOBOro pacwmpeHna

\To4YHOCTD TEIUIOBOTO PAaCUIMPEHIIs

TOYHOCTb TEMOBOrO PaCLUMPEHMS.
. HA TJIABHYHO

TensoBoe paclMpeHne, Kak NpoLecc 06paTUMbIM U JIEFKO YNpPaB/SEMbIN, . Tennosoe pacwmpeHue
NPUMEHAETCA NpU NpoBeAeHMM BeCbMa PUANIPaHHbIX paboT, TakMX, Kak BellecTsa
MUKponepeMeLLeHre 06 bEeKTOB, HaNpumep, B Noje 3peHUs MUMKPOCKoNa Man . Cuna TennBoro paclumpeHms

U3MEPEHUA C NMOMOLLbIO TEMJIOBbLIX 3/1IEKTPOM3MEPUTEIbHBIX NPUOGOPOB.
. lMony4yeHune BbicOKOro

AaBJieHUA

MatenT CLUA 3569707 YCTPOMCTBO AJ1S1 U3MEPEHUA MMMY/IbCHOMO U3JTyYEHMSA NpU
P A P y 4 P . PasHocTb 3dppeKTa

nomoum TeI'I}'IO,CI,aTHMKOB.aHepI'MFI, nornawaemaa MaTepmasiom, Ha KOTOprl‘/'i

BO34EMCTBYET MMMYJ/IbCHOE SAEPHOE M3/TyYeHUE, U3MEPSETCA NYTEM AETEKTUPOBAHMSA . TouHoCTb TensoBoro
TENJI0BOro pacLIMpeHUs 3TOr0 MaTepmana TeH3o4aT4YMKaMM. paclwmpexu1a
. Tennosoe pacwupeHue
BelecTea

. (dasoBble nepexobl.
ArperatHoe cocTosHWe
BelecTBa

. loBepxHOCTHblIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysunsa

. Ocmoc

. Tennomaccoob6meH

. MonekynsapHbie
HeoJ/IMToBblE CHTA
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S deKT cBEPXMNACTUUHOCTN

\9ddexT cBepxmIaACTHIHOCTH

dddeKT CBEPXNNACTUYHOCTY.
. HA TZIABHYIO

Kak oTMevanoch Bblile, NepekpucTaiIM3auma MeTanna aenseTcsa asoBbiM NEPEXOAOM - ®azoBble nepexojbl.
BTOPOro poja. B MOMEHT nepeKkpucTaii3aumm Bo3HMKaEeT 3hdeKT ArperaTtHoe cocTosiHue
CBEPXM/IACTUYHOCTM META/INIA. BellecTBa

. JddeKT cBepXnNacTUYHOCTH
B 3TOT MOMEHT MeTaJl/l, paHee MMEBLLMI NMPOYHYIO U CBEPXTNPOYHYIO CTPYKTYPY, . U3MeHeHUue NIOTHOCTHU M
CTAHOBMUTCSA MNACTUYHBIM KaK riMHa.Ho A MTCA 3TO AB/IEHME CYMTAHHbIE MTHOBEHMSA U MOZYNS YNPYrocTH npu

MpoTeKaeT B O4YEHb Y3KOM, MPUYEM HEMOCTOSHHOM MHTEpBasie TeMnepaTtyp.

¢asoBbix nepexopax
HenocpeAcTBEHHO NoACTEpeYb MOMEHT, Korja HaunMHaeTcs dha3oBoe npeBpaLleHue,

HEBO3MOYHO, HO M3BECTHO, YTO MPH NEPECTPOMKM KPUCTANIMYECKON pe- LLOTKM . Tennosoe pacwupeHne

MeTai/1 Ha4YMHAET NEPEXOANUTb M3 MAPOMAarHMTHOrO COCTOAHUA B (PepoMarHMTHoe, HTO BéllecTBa

COMPOBOXAAETCA PE3KMM U3MEHEHMEM €r0 MarHUTHOM MPOHMLIAEMOCTU. DTUM . dasoBble nepexogpbi.

BOCMO/1b30Ba/IMCb aBTOPbI M306peTeHUs. ArperaTHoe cocTosiHMe
BelecTBa

Mo A.C. 207678 nycKoBoe YCTPOMCTBO Npecca CBA3aHO C NPMGOPOM YJ1aB/IMBAIOLLMM

. lMoBepxHOCTHbIE ABNEHUA.
MOMEeHT (ha30BOro nepexoja: 3aroToBKy, HarpeTylo 0 TeMMepaTypbl YyTb Bbille

KanunnnapHocTtb
MHTepBasia ba3oBOro NpeBpaLleHus, KaagyT B maTpmuy npecca.OcTbiBas MeTan
3aroTOBKM B MOMEHT NEPEKPUCTAIIMBALMM PE3KO U3MEHSAET CBOK MAarHUTHYIO . Copbuus
NPOHMLAEMOCTb, YTO OTMEYAETCSH U3MEHEHMEM TOKA B MU3MEPUTE/IbHOM 06MOTKE . Anddysua
npréopa, KOTopbIi BK/OYAET Nnpecc. . OcMoc

. Tenaomaccoo6meH
YT106bI NPOAIMTL BPEMS CBEPXMJIACTUYHOCTU, AATUYMK (ha30BOro NpeBpalleHus

CBA3bIBAIOT HETOJILKO C MYCKOBbIM YCTPOMCTBOM MPCCa, HO U C HarpeBaTe/ibHbIMU
anemeHTamM.MMN006pa3HO roHAS 3aroTOBKY BBEPX M BHU3 M0 BCEMY MHTEpBay HEO0/IMTOBbIE CUTA
TemnepaTypda3oBoro NpeBpaLLeHUs, MOXHO MOALEPKUBATb COCTOAHME
CBEPXMNIACTUYHOCTM CKOJb YrOAHO A0Ar0. HMYTO He MelaeT MCNo/Ib30BaTh AaTYMKM,
KOTOpble pearnpoBasiv 6bl Ha M3MEHEHUE APYTUX (DUIMUECKMX CBOMCTB
06pabaTbiBAEMOro MaTepmasna, HarnpmMmep, 3/1eKTPOCOMNPOTHBAEHMSA, TEMIOEMKOCTU U T.
4. 3HauMT, NPUHLMN AEMCTBUA MOXKHO PacrpOCTPaHMTh M Ha HEMarHUTHbIE

MmaTtepuanbl. Y cTanei cywecTsyeT elle oamH ha3oBbii Nepexo, MAYLMIA NPy 04eHb
HU3KMX TemnepaTtypax (Hu1xe MMHyc 60 rpagycoB C ), Korga ayCTeHUT B CTa/M
NepexoamT B MapTEHCHT. M B 3TOT MOMEHT HaboaaeTcs 3chdeKT CBepXNAacTUYHOCTH.
3HauMT MOKHO B NPUHLMME, OTKa3aTbCA OT FOPAYEN LITAMMNOBKM, COBMECTUB NPOLIECC
LITAMMOBKM B CBEPXMNNACTUYHOM COCTOSIHMM C 3aKa/IKOM CTa/In B KMKOM a3oTe.

. MonekynsapHbie
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VI3MeHeHMe NNOTHOCTN 1 MOZYNA YNPYrocTu Npu GpasoBbix Nepexoaax

\l3MeHeHMe INIOTHOCTH 11 MOZYIA YIIPYTOCTM IIPpU (l)aSOBbIX mnmepexomax

M3MeHeHWe NNOTHOCTM M MOAY/IA YNPYrocTH Npu asoBbiX Nepexosax.

MHTEpeCcHO, YTO MapTEHCUT MMEET MEHbLLYIO MJIOTHOCTb, YeM ayCcTeHuT. Ecim K
U30rHyTOM Aedopmaument YacTh AeTasiv NPUIOKUTb XOTA Bbl KYCOK "Cyxoro nbaa’,
TemnepaTtypa KOoToporo MUHyc 67 rpagycoB C, To o6pa6aTbiBaeMbIi Y4aCTOK
pacLUMpUTCA, PacnpsMMB TEM CaMbIM AeTasb. A NMOCKo/IbKY (a30BbIM Nepexo
Heo6paTUM, TO CaMOMNPOM3BOJIbHOIO BOCTAHOBIEHUA KPMBU3HbI B Aa/IbHEMLIEM He
npousoigeTt mapTecu.lpeBpalleH1e AecsTH NPOLEHTOB ayCTUHMTA B MApPTEHCHT
Bbl3blBaeT yBenmndeHne 100 MUNIMMETPOBOro AnameTpa nsgenamsa Ha 130
MWKPOMETPOB, a nepexog 40% aycteHuTta B mapTecuT -400 MUK- poMeTpoB. K nacam
HOBOro MeTpaHazo A06aBMTbeLLE OAMH: BbIAEPIKKA NPU HU3KOM TemnepaType B
TeyeHne 5 MMHYT U 5 YacoB JaeT NpaKkTUYEeCKU oMHaKoBble pe3y/bTaTbl.Hy, 1
KOHEeYHO, 06paboTKY U30THYThIX AeTasei XOI040M, KaK M pagualmen, MOXKHO BECTU B
co6paHHOM, rOTOBOM MallMHE.

Ha 310T cnoco6 BbligaHO aBTOPCKOe cBUAETENbCTBO 414027 .

M3MeHAeTCA NIOTHOCTb MpY (asoBbix Nepexodax Uy APYrux BELWECTB (Hanpumep y
BOZbl M 0/10Ba), YTO MO3BOJIAET MCMNOJ/Ib30BATb MX /1A MOJIYYEHMA BbICOKMX AABSIEHMM.

MpucbasoBbix Nepexofax BTOPOro poja TaKxe Hab04alnTCA MHTEPECHbIE M3MEHEHMA
MaKpPOCKOMUYECKMX CBOMCTB 06BEKTOB(CM.8.8)

Y Xpoma ecTb Nto60onbITHaA TemMnepaTypHas Touka 37 rpaaycos C, B KOTOPOM OH
npetepnesaeT (asoBbIi NEPEXos, NPy 3TOM Y HEr0 CKaYKOM M3MEHSETCA MOAY/b
ynpyroctu. Ha 3TomM CBOMCTBE OCHOBaH psij M306peTEHUM.

A.C. 266471: Apuratenb, cogepawmi gedopMmupyemMble Npu USMEHEHMM
Temnepartypbl paboyero Tena ynpyrue 31eMeHTbl, KUHEMATUYECKM CBA3aHHble C
MEXaHW3MOM 0THOpa MOLLHOCTU, OTIMHAIOLMIMCA TEM, UYTO C Lie/bio MOJyYeHUs
noJie3HOM paboTbl MpM Masbix Nepenajax TemnepaTtyp paboyero Tena, ynpyrue

3/IEMEHTbI BbINOJIHEHDbI NpeABapHUTE/IbHO HanpAXeHHbIMKU U U3rOTOBJIEHbI M3 MaTepMaa

CO CKa4yKo06pasHO M3MEHSIOLLMMCA NPU ONpeAe/ieHHONM TeMnepaType Moay/iem
YNpyrocTu, HanpumMep, M34MCTOro Xpoma.

B A.C. 263209 4yBCTBUTE/IbHBIM 3JIEMEHTOM TEPMOMETPA ABJIAETCA MPYXKMHA U3
YUCTOro Xpoma.

HA TJIABHYHO
da3oBble nepexosbl.
ArperatHoe cocTosHue
BeljecTBa

3ddeKT cBEpXNIaCTUUHOCTH

M3mMeHeHWe NNoTHOCTH U
MoZyNA yrnpyroctu npu
¢dasoBbIxX Nnepexogax
Tennosoe pacwupeHue
BelecTsa

dazoBble nepexoabl.
ArperatHoe cocTosHWe
BellecTsa
lNoBepXHOCTHbIE ABNEHMA.
KanunnnapHocTtb

Copb6umsa
Anddysusa

Ocmoc
Tennomaccoob6meH

MonekynsapHbie
HEO/IUTOBbIE CHUTA
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nOBerHOCTHaﬂ SHeprua

\IloBepxHOCTHAsI SHEPTH

MoBepXHOCTHAsA SHEPrUs.
. HA TJIABHYHO

PasHOCTb 3TUX 3HEPrui HOCUT Ha3BaHME NMOBEPXHOCTHOM SHEpPruun. MNoBepxXHOCTHas - loBepxHOCTHbIe ABNEHKA.
3Hepru1a NponopLuoHasibHa YMCy NOBEPXHOCTHLIX MOJIEKYA (T.€.naowaam KanunnnapHoctb
NOBEPXHOCTU pasfienia) M 3aBUCHUT OT NMapameTpoB COMPUKACAIOLMXCA Cpes; 3Ta . [oBepxHOCTHas 3Heprua

3aBUCUMOCTb 0ObIYHO XapaKkTepmsyeTca KO3(b(bl4Ll,l4€‘HTOM NOBEPXHOCTHOIO HaTAXEeHUA. . CMayMBaHue

. ABTOO6GHOCTb

Hanuume noBepXHOCTHOM SHEPrUM Bbi3blBaeT NOSB/IEHWE CUJT MOBEPXHOCTHOMO
. KanunnnapHoe paBneHue,

HaXKaTuA, CTPEMALLUXCA COKPATUTb NOBEPXHOCTb pa3jena. Takoe CTpemMsieHne ecTb

cneacTBre 06LIero U3MYECKOro 3aKOHa, COrlacHO KOTOPOMY itobas cucTema ncnapeHue u KoHaeHcauuA
CTPEMUTCS CBECTM CBOIO NOTEHLMA/BbHYIO SHEPTUI0 K MUHUMYMY. KMAKOCTD, . dddeKT KanMAnApHoro
HaXOAALLAACA B HEBM- COMOCTM, 6yAeT NpMHUMaTb (DOPMY LIApa, MOCKObKY nogbema

NOBEPXHOCTb Wapa MMHMMaJIbHa Ccpean BCceX HOBerHOCTeﬁ, OorpaHmMynBaloLLIMX

< . YnbTpa3sByKOBOM
33/laHblM 06BEM.

KanuanapHoii 3¢ dexT

. TepMoKanuAnApHbIN
KoHeYHO, NoBEepXHOCTHbIE CUJIbl CYLLECTBYIOT M B TBEPAbIX TE€Nax, HO OTHOCUTE/IbHAA

MasioCTb 3TUX CUJT HE NO3BOJIAET MM U3MEHUTD d)opMy TeNa, XO0TA Npu onpeaeneHHbIX 3C|)¢)eKT
YCNOBUAX NOBEPXHOCTHbIE CUJIbl MOTYT NPMBECTU K Cr/1a’KMBaHUIO pe6ep KpUCTannaoB. . 3I'IeKTPOKaI1MJ1}1$|prIM

3 deKkT

. KanunnapHbin
noaynpoBOAHUK

. Tennosoe paclwumpeHue
BelecTsa

. (a3oBble nepexoabl.
ArperaTtHoe coctosaHue
BellecTBa

. MoBepxHOCTHbIE ABNIEHUA.
KanunnapHoctb

. Copbuus

. Anddysmna

. Ocmoc

. Tennomaccoo6meH

. MonekynsapHble
Heo/IMToBblE CHTA
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CmaumBaHve

\CmaunBaHue

CMaunsaHme.

. HATJIABHYIO
Mpy KOHTaKTEe XWAKOCTH C TBEPAOM NOBEPXHOCTLIO FOBOPAT O CMaunBaHuM. B - [oBepxHOCTHble AB/IEHHA.
3aBMCMMOCTHM OT YMcna a3 yyacTBYIOWMX B CMAYMBaHMK, Pas3/iIMHaloT UMEPCUMOHHOE KanunnnapHoctb
CMaymBaHWe(CMaymBaH1e Npu NOJIHOM MOrPYXeHUM TBEPAOro Tena B MMAKOCTb), B . TMoBepxHOCTHas 3Heprus

KOTOPOM Y4acTBYIOT TO/IbKO JiBe hasbl, M KOHTAaKTHOE CMayMBaHMe , B KOTOPOM Hapaay
C XMAKOCTbIO C TBEPAbIM TE/IOM KOHTaKTUPYeT TpeTbA (pasa - ras uam gpyras
XMAKOCTb. XapaKTep CMayMBaHUA onpejenseTca npexje Bcero MmM3nKo-XMMUYECKUMU
BO3- AeMCTBUAMM Ha MOBEPXHOCTM paszesna a3, KoTopble y4acTBYOT B CMAUMBaHMM. - KanunnapHoe pasnenue,
McnapeHue M KoHgeHcauma

. CmauuBaHue
. ABTOO6GHOCTb

MpH KOHTAKTHOM CMadMBaHUM CBO60AHAA NOBEPXHOCTb KMAKOCTM OKOJI0 TBEPAOM . JddeKT KanunnsapHoro
MOBEPXHOCTU (MM OKOJIO APYIrOM KMAKOCTU) MCKPUBIEHA M HA3bIBAETCA MEHMCKOM noabema

JIMHMA, NO KOTOPOM MEHUCK NEPECEKAETCA C TBEPAbIM TENOM (MU KMAKOCTbIO),
Ha3blBaeTCs NEPUMETPOM CMAYMBaHUA. fBJIEHME KOHTAKTHOrO CMayMBaHUA
XapaKTepU3yeTCs KPaeBblM Yr/IOM MEXKAY CMOYEHOM MOBEPXHOCTbIO TBEPAOro Tesla

. YnbTpa3sByKOBOM
KanuanapHoii 3¢ dexT

(*>KMAKOCTM) U MEHMCKOM B TOYKaX MX nepecevyeHus (nepMMeTpoM CMaumBaHus) B - TepmoKanuanApHbIX
3aBMCMMOCTM OT CBOMCTB COMPMKACAIOLLMXCS MOBEPXHOCTEM NPOUCXOANT CMadMBaHUe 3ddekT
(BOTHYTbIM MEHMCK) MM HECMauMBaHMe (BbINYKJ/IbIM MEHMCK) NOBEPXHOCTU XUAKOCTbIO. . DNIeKTpoKanMANSApHBIN
3 deKkT
ABTOMATHYECKUIM [03aTOP U3 OAHOM AeTain. TakoM AeTasblo CYHKUT . KanunnapHbiit
nepdopupoBaHHaa GToponsiacToBas niaeHKa. B 3ToM nneHke Bcerga 3afepKuBaercs NONYNPOBOAHUK
OZMHAKOBbIM MO BbICOTE CTONGMK KMAKOCTU. DTOPONIACT NPAKTUYECKM He
CMayMBaeTCH - NO3TOMY CKOPOCTb MCTEUYEHMA Yepes OTBEPCTUE 3aBUCHT TOJIbKO OT - Tennosoe pacwupeHue
AaBneHus. Kpome oT60pa Npo6 KMAKOCTM M3 MOTOKA , TAKOM [03aTOP MOXKET CIYXKMTb BellecTea
ANA U3MepeHua KoadpduuneHTa NoBepxXHOCTHOro HataxeHma ((MP-6.5, C.33) . ®asoBble nepexogpl.
ArperaTtHoe coctosaHue
BellecTBa
. MoBepxHOCTHbIE ABNIEHUA.
KanunnapHoctb
. Copbuus
. Anddysmna
. Ocmoc

. TennomaccoobmeH

. MonekynsapHble
Heo/IMToBblE CHTA
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ABTOPOOHOCTD

\ABTodo6HOCTH

ABTOOOHOCTD.

. HATJIABHYIO
Mpu pacTekaHnn }KMAKOCTU NO ee COBCTBEHHOMY MOHOC/I00 aCOPOUMPOBaHHOMY Ha - lMoBepxHOCTHble ABNEHMA.
BbICOKO3HEPreTMHECKOM NOBEpXHOCTH HabtodaeTcs 3ddeKT aBToPo6HOCTH. KanunnapHoctb

. MNoBepxHoCcTHas 3Heprus
JdbdeKT 3aK/04aeTCca B TOM, YTO MPU KOHTAKTE KUAKOCTU, MMEIOLLEN HU3Koe . CMauyuBaHue

NOBEPXHOCTHOE HaTAXEHME , C BbICOKO3HEPreTM4eCKMMMN MaTtepmaziamMm, nNnponcxoamTt
BHa4a/sie NoJiIHoe CMavnBaHMe, a 3aTeM, Yepes HEKOTOprl‘/‘I NMPOMEKYTOK BPEMEHM ,
YCNoBKMA NOJIHOIO CMa4YMBaHMA NEPECTAOT BbINOJIHATbCA. B pe3ynbTate U3MEHUTCA

. ABTO(OGHOCTb
. KanunnnapHoe paBneHue,

Hanpas/IEHME ABUXEHMA NepUMETPa CMauMBaHUS - MUAKAA NEHKa HauMHaeT UcnapeH1e u KoHaeHcauma
cobMpaTbCs B Kano (MM HECKO/IbKO Kanesb) C KOHEUYHbIM KpaeBbiM yrioM.Ha paHee . JddeKT KanunnapHoro
CMOYEHHBIX yYacTKax TBEPAOro Tesla 0CTaeTcA AaBNeHM NPOYHO (BUKCMPOBaHHbIN nogbema

MOHOC/I0M MONIEKYT KUAKOCTU. 3d)¢ieKT MCnosib3dyeTcAa AnAa HaHeCeHnA MOHOCJIOMHbIX

< . YnbTpa3sByKOBOM
NOKPbLITUIM Ha TBEpAble MaTepUalbl.

KanuanapHoii 3¢ dexT
. TepMoKanuAnApHbIN

apdeKT

« DNeKTpoKanuANApHbIA
3 deKkT

. KanunnapHbin
NoJ1lynpoBOAHMUK

. Tennoeoe paclumpeHue
BellecTBa

. (a3oBble nepexoabl.
ArperaTtHoe coctosaHue
BellecTBa

. MoBepxHOCTHbIE ABNIEHUA.
KanunnapHoctb

. Copbuus

. Anddysmna

. Ocmoc

. Tennomaccoo6meH

. MonekynsapHble
Heo/IMToBblE CHTA
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KanvmnﬂpHoe AaBNeHne, ncnapeHne n kKoHaeHcauusa

\KanmnnspHoe faBireHne, cnapeHne u KOHXEHC A

KanuanapHoe gasneHue, McnapeHme 1 KoHAeHcaums.
. HATJIABHYIO

KanunapHoe gaBneHue - NoABAAETCA M3-32 UCKPMBAEHUA NOBEPXHOCTU KMAKOCTH B - lMoBepxHOCTHble ABNEHMA.
Kanunsape./lna BbiNyK/0M BOrHYTO NOBEPXHOCTU JaB/IEHUE MOJIOKUTENBHO, ANA KanunnnapHocTtb
BOrHYTOM - OTpMLA- Te/IbHO. DPPEKT onpeaenaeT ABMNKEHNE XMAKOCTEN B Nopax, . MoBepxHOCTHas 3Heprus

B/IMAET Ha KMNEHME N KOHAEHCAUMIO. CMaumBaHHe

. ABTOOGHOCTH
KanunapHoe ucnapeHue - yBennyeHWe UC- NapeHus KUAKOCTU BCNEACTBME MOHMMKEHUA

[aBNEHUA HACbILLEHHOMO Mapa Haz, BbIMyK/10M MOBEPXHOCTbIO XMAKOCTU B Kanuaspe; - Kanunnaproe aasneve,
UCMONb3YeTCA ANA 06ErYeHNA KUNEHUSA NMYTEM U3rOTOBJIEHMSA LIEPOXOBATbIX ucnapeHune u KonaeHcalumA
MOBEPXHOCTEN. . dddeKT KanmnnapHoro
nogbema
KanunapHas KOHAEHCaUMA - YBESIMYEHNE KOHIEHCALIMM KUAKOCTU BCAEACTBUE . YNbTpasByKoBOM
NOHMMEHWA AABJIEHMA HACBILIEHHOrO Napa Haj, BOrHYTOM NOBEPXHOCTLIO KUAKOCTM B KanunnapHoii 3 deKkT
Kanunape. MNMap MOXeT KOHJEeHCUMPOBaTbCA NpUTEMNEPATYPE BbILLE TOUKM KMMNEHMA. . TepMOKANMANADPHDI
3 ekt
Mcnonb3yeTca ANA OCYLIKM ra3os, B XpoMaTorpadum. 3 .
. DNeKTPOKanUANAPHBLIN
apdeKkT
TeueHue KUAKOCTU B Kanuaspax a TakKe B MNOJTYOTKPbIThIX KaHanax, Hanpumep, B .
MMKPOTPELLMHAX M LapanuHax. - KanunnapHein
NoAYNpOBOAHUK
A.C 279583. Pacnpesenutenb XUAKOCTU, HaNpUMep, B KOJIOHHAX C HacazKoM - Tennosoe pacuwmpeHue
cocTosLlen M3 nepdopMPOBaHHOM NMTbI C YKPENIEHHOM Ha Hel TPYBGKOM ANnA nojaum BelecTea
UAKOCTM, OT/IMYAIOLLMICA TEM, YTO C Lie/Ibl0 PABHOMEPHOMO pacrnpeaeneHma . (dasoBble nepexogpl.
¥UAKOCTM NPU MasblX Pacxofax, TPYOKM BbINOHEHbI BBUAE Ka- NUAAPOB, HUKHUE ArperaTHoe cocTosHue
KOHLIbl MMEIOT KOCblE CPEe3bl. BewecTBa
. . . TMoBepxHOCTHbIE ABNEHMA.
A.C. 225284 ConHeYHbIM KOHLEHTPATOp A/ TEPMO3JIEKTpOreHepaTopa OT/IM4aoLWMmncA KanuansipHocTs
TEM, UTO C LieJIbl0 COXPAHEHMS BbICOKOr0 KO3 MMULMEHTA OTPANKEHMA B TEUYEHME BCErO
BpeMEeHM paboTbl, €rooTpaXKarwLas NoBEPXHOCTb BbiMOJHEHA BBU/E COTOBOM NOPUCTOM - Cop6ums
WU KanUNAPHOM CTPYKTYPbI, 3aM0/IHEHHOM PacXoAyeMbIM META/IZIOM MK CMIABOM, . Anddysma
NOCTYNamwLWMM 61aro4apa Kanm- NAPHbIM CUIaM C ThblIbHOM CTOPOHbI KOHLEHTpaTopa. . OcMoc

. Tennomaccoo6meH

. MonekynsapHbie
HeoJ/IMToBblE CHTA
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SpdeKT KanunnApHOro noabema

\9ddexT KannIApHOrO MOKHEMA

dddheKT KannanAapHOro nogbema.
. HA TZIABHYIO

IdeKT KanuasapHoro nogbema (OnycKaHms) BO3HUKAET M3-3a Pas/numsa JaBEHUN Hag - lMoBepxHOCTHble ABNEHMA.
M NoJA NOBEPXHOCTLIO XKMAKOCTM B KanUASPHOM KaHase.CBA3b MEXAY XapaKTeEPOM KanunnnapHocTtb
CMaYMBaHMA U Kanu- JIAPHbIM AaB/IEHMEM OKa3blBaeT 60JIbLLOE BAUAHME Ha . NoBepxHOCTHasA 3Heprus

BO3MOXHOCTb MPOHMKHOBEHUA )KMAKOCTeﬁ B NOpPbl 1 Ha UX BbITECHEHNEN3 NOP, YTO B

CBOIO 0Yepe/ib MrpaeT BaXHYI0 PoJib B NpoLeccax NponuTKK, dubTpaLmu, CyLWKK U T.
A. . ABTO(OOGHOCTb

. KanunnapHoe pasneHue,
McnapeHuve U KoHAeHcaums

. dddeKT KannnnapHoro
noapema

. YnbTpa3sByKoBOM
KanuanapHoii 3¢ dexT

. CmauuBaHMe

. TepMoKanuANApHbIN

3 ekt

« 3NEeKTpoKanuANAPHbINA
apdeKkT

. KanunnsapHbin
NnolynpoBOAHUK

. Tennosoe pacwmpeHue
BellecTBa

. (dasoBble nepexobl.
ArperatHoe cocTtosHWe
BellecTBa

. lMoBepxHOCTHbIE ABNEHMA.
KanunnapHoctb

. Copbuus

. Anddysmna

. Ocmoc

. Tensomaccoo6MeH

. MonekynsapHbie
HeoJ/IMToBblE CHTA
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YnbTpa3ByKOBOW KanumnsapHbIi SpdekT

YNbTpa3ByKOBOM KanMANAPHbIA 3 deKT.

OTKpbITHE .109: YNbTpa3ByKOBOM KanMAsAPHbIM 3dEKT - yBEIMYEHNE CKOPOCTH U
BbICOTbI MOAbEMA XKMIKOCTU B Kanmasapax npy HenocpeAcTBEHHOM BO3AeNCTBMU
y/AbTpa3ByKa B A€CATKM pa3. IToT achdheKT peanmnsosaH B A.C.315224 "Cnocob
y/IbTPa3BYyKOBOM NPOMUTKM NMOPUCTbIX MaTeEPU- anoBB" B A.OH NMPUMEHEH AN PE3KOro
noBblLeHMA 3DDEKTUBHOCTM TENIOBOM TPY6bl, AN YErO B 30HE KOHAEHCALMM
TENI0BOM Tpy6bl NPUKPENMN Yepe3 aKyCTUUECKUI KOHLIEHTPATop U3nydyaTeb

Y/bTpasByK, BO34EMCTBYA Ha MOPUCTbIM (BUTM/b, CMOCOBCTBYET BbiCTpEMLLIEMY
BO3BpATy KOHAEHCATa B 30HY McrnapeHua.lNpu 3ToM BEAMYMHA MAKCUMA/IbHOIO
yAe/IbHOro TEMNJI0BOro NoTOKa BbIPACTaeT Ha MOPAJOK .

MarHMToCTpUKUMOHHOI O ThNa, COGAMHGHHbII‘/’i C reHepatopomMm yanpa3ByKOBOI\;1 4YaCTOThl.

\V1bpTpa3ByKoBoil KaNMIIAPHBIT 3 deKT

HA TJIABHYIO

MoBepXHOCTHbIE ABIEHUA.
KanunnapHoctb

MoBepxHoCcTHaA 3Heprus
CmaumnBaHue
ABTO(POGHOCTH
KanunnapHoe pasneHue,
ucrnapeHuMe U KoOHAeHcauus
IddeKT KannanapHoro
nogbema
YNbTpa3ByKOBOM
KanuanapHbii apdekT
TepMoKanuanapHbIn

3 ekt
3NeKTPOoKanUANAPHbIMA
apdeKkT

KanunnapHbin
NnolynpoBOAHUK
TennoBoe pacwmpeHue
BellecTBa

dazoBble nepexoabl.
ArperatHoe cocTtosHWe
BellecTBa
MoBepXHOCTHbIE AB/IEHUA.
KanunnapHoctb
Copbuus

Anddysua

Ocmoc
TennomaccoobMeH
MonekynsapHblie
HeoJ/IMToBblE CHTA
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TepmoKanunnApHbIn 3GPpeKT

TepmoKanmuAnApHbii 3ddekT.

- 3aBMCMMOCTb CKOPOCTM pacTeKaHMsA XMAKOCTM OT HEpaBHOMEPHOCTM Harpesa
XnaKoro cnos.dPdeKT 06bACHAETCA TEM, YTO NMOBEPXHOCTHOE HATAXKEHME XKUAKOCTH
YMEeHbLUAeTCA Npy NOBbIWEHMM TeMnepaTypbl. [103ToMy npupasimMumMm Temneparyp B
pas3HbIX YHacTKaX XMAKOro C10A BO3HWKAET ABMXKYLLAA CMIa pacTeKaHWUA, KoTopas
NponopuUMoHasbHa FrpaMeHy NoBEPXHOCTHOMO HaTAXEHMA XMAKOCTU.B pesynbTate
BO3HMKAET MOTOK XMAKOCTM B CMAYMBalOLLEN NieHKe.BansaHue HepaBHOMEPHOro
HarpeBa pas/IM4yHO A YUCTbIX KUAKOCTEN M pacTBOPOB (Hanpumep,
NOBEPXHOCTHOAKTMBHbIX). Y YMCTbIX JKMAKOCTEN NepeTeKaHue NpoUCXOAMT OT
XO0J104HOM 30HbI K ropayen. Mpu ncnapeHun MAB, yMeHbLIAOLWMX NOBEPXHOCTHOE
HaTSKEHWUE, KMAKOCTb HAYMHAET NepeTekaTtb 0T ropsvei 30Hbl K X0104HON. B o6Liem
CNyvae fiBMKEHUE XUAKOCTU onpeaensaeTca TeEM, YTO Kak U3MeHAEeTCA NOBEPXHOCTHOe
HaTAXXEeHMEe B 30HEe Harpesa OT TemrnepaTtypbl U UCMAPEHMA KaKoro JIM60 KOMMOHEHTA.

\TepmoxkanmmisapHsiit 3¢ ekt

HA TJIABHYIO

MoBepXHOCTHbIE ABIEHUA.
KanunnapHoctb

MoBepxHoCcTHaA 3Heprus
CmaumnBaHue
ABTO(POGHOCTH
KanunnapHoe pasneHue,
ucrnapeHuMe U KoOHAeHcauus
IddeKT KannanapHoro
nogbema
YbTpa3BYKOBOM
KanunnsapHbli acdekT
TepMoKanMANApHbIA 3 heKT
3NEeKTPOKaNUANSAPHBINI
apdeKkT

KanunnapHbin
nolynpoBOAHUK
TennoBoe pacwmpeHue
BeljecTBa

daszoBble nepexoabl.
ArperaTtHoe cocTtosHue
BellecTBa
lNoBepXxHOCTHbIE ABNIEHMUA.
KanunnnapHocTtb

Copbuus

Anddysus

Ocmoc
Tennomaccoo6MeH
MoneKkynsapHbie
HEeo/IMTOBbIE CUTA
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OneKTpoKanuNAPHbIN 3bdeKT

\9nexrpoxannuIspHbIi 3G deKT

INeKTpoKanMANApHbIM 3DdEKT.

. HATJIABHYIO

- 3aBUCMMOCTb MOBEPXHOCTHOrO HaTAXXEHWUA Ha rpaHuLLe pasgna TBEPAbIX U KUAKMX - lMoBepxHOCTHble ABNEHMA.
3/IEKTPO/IOB C PaCTBOPaMM 3JIEKTPOJIMTOB MM PachiaBaMMu MOHHbIX COEUHEHMUI OT KanunnnapHocTtb
3N1eTPMYECKOro noTeHuMana. 3Ta 3aBUCMMOCTb 06YC/I0B/IeHa 06pa3oBaHUEM ABOMHOMO . MoBEepXHOCTHas 3Heprus

SNIEKTPUYECKOro €104 Ha rpaHumue pasgesa (ba3. M3mMeHeHWeM NoTeHUMana MOXHO

OCYLLECTBUTb MHBEPCHIO CMAYMBaHMA - NEPEXOA OT HECMAYMBAHMA K CMaYMBaHMIO U
HaobopoT. . ABTODOGHOCTH

. KanunnapHoe pasneHue,
McnapeHuve U KoHAeHcaums

. dddeKT KanmnnapHoro
nogbema

. CmauuBaHMe

. YNbTpa3ByKoBOM
KanunnsapHbli acdekT

. TepmoKanuanApHbIN
apdeKT

« DNeKTpOKanuISpHbINA
addeKT

. KanunnsapHbin
NnolynpoBOAHUK

. Tennosoe pacwmpeHue
BelecTBa

. (dasoBble nepexobl.
ArperatHoe cocTtosHWe
BellecTBa

. lMoBepxHOCTHbIE ABNEHMA.
KanunnapHoctb

. Copbuus

. Anddysmna

. Ocmoc

. Tensomaccoo6MeH

. MonekynsapHbie
HeoJ/IMToBblE CHTA
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KanunnapHbii nonynpoBoaHUK

\KanmnisipHslit HOTyIPOBOXHUK

KanunnapHbiit NoaynpoBoAHMK.
. HA TJIABHYHO

Kanunspbl 061aal0T CNOCOGHOCTbIO0 M36MpaTe/IbHOM NpoHULaeMocTu. LLerku nop - loBepxHOCTHbIe ABNEHKA.
KanuaspoB 3aTPyAHAIOT ABUKEHUE TOJIbKO CMAYMBAIOLLEN KMAKOCTU M CNOCOBCTBYIOT KanunnnapHoctb
NPOABMKEHUIO HECMauMBatoLLelt (6MO0rMHecKne MemopaHbl). . lNoBepxHOCTHaA 3Heprua

. CmaumBaHue

. ABTOOGHOCTH

. KanunnapHoe pasneHue,
ucrnapeHuMe U KoOHAeHcauus

. dddeKT KanmnnapHoro
nogbema

. YNbTpa3ByKoBOM
KanunnsapHbli acdekT

. TepmoKanuanApHbIN
apdeKT

. DJIeKTPOKaNMUINAPHbIM
apdeKkT

. KanunnapHbit nonynpoBoaHMK

. Tennosoe pacwupeHue
BeljecTBa

. (dasoBble nepexosbl.
ArperaTtHoe cocTtosHue
BellecTBa

. lMoBepxHOCTHbIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysua

. OcMmoc

. TennomaccoobMeH

. MonekynsapHbie
HEeo/IMTOBbIE CUTA
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Kal'll/lﬂﬂﬂpHaﬂ KoHAeHcauynaA

KanunnapHas KoHgeHcaums.

Oco6oe nosoxeHue 3aHMMaeT COPBLIMOHHDIM NPOLECC, HasblBaeMbl KanuaNApHOM
KOHZEHcaLMeNn.

Cyu.l,HOCTb 3TOro npouecca 3ak/1o4aeTCA He TOJIbKO B norsiolweHnm, Ho U B
KOHZEHCaunn 1BepabiM NOPUCTbIM C0p6eHTOM, Hanpummep, akTMBU3UPOBAHHbIM yriem
ra3soB U Mapos.

M3 BCex NepeyuncieHHbIX Bbille COPBLMOHHBIX ABAEHWIM Hanbobluee 3HaYeHme A
NPaKTMKU MMEET aacopbums. Yem MeHee 3Hepre- TUUHbI MOJIEKYJIbl, TEM JIErYe OHU
aJcop6MpyOTCA Ha TBepAoM NoBEpXHOCTU. C YMEHbLIEHUEM TeMMEpaTypbl agcopbaTta
(rasa) agcopbaums yBeMUMBAETCA, a C YBE/IMYEHUEM TEMMEPATYPbI - YMEHbLUAETCA.

Mpu agcopb6aumm MoNEKyY b rasa, CTasIKMBasACh C MOBEPXHOCTbIO MpeKpaLialT
ABUXKEHUE. 3HAYMT: OHU TEPAIOT SHEPIMI0, a "IMLLHAA" SHEPrma 4O/IKHA BblAENATLCA.
BoT nouemy npu cursmueckor agcopbaumm BbigenseTca tenso. Mpuuem: nocneaHuim
npouecc, ecnun oH UAeT B 3aKPbITOM 06beMe, CONPOBOXAAETCA MOHMKEHUEM AaB/ieHMA
rasa. Mpu gecopbauuu xxe aaBneHue rasa - COp6TUBa yBe/IMUMBAETCA, MPU ITOM UAET
NOrIOLEHNE SHEPTUM. ITO CBOMCTBO MCMOJb3YIOT B HEKOTOPbIX TEMJIOCUIIOBbIX
yCcTaHOBKax.

A.c. H 224743: Ayxda3Hoe paboyee Teno A9 KOMMpeccopa TENI0CH/IOBbIX
YCTaHOBOK, COCTOALLEE M3 ra3a M MeIKMX YacTuL, TBEPAOro Tena, OT/MYaloleecs Tem,
YTO C Lie/1bio JOMOJIHUTE/IbHOMO CXaTUA rasa B X0JI0AMU/IbHUKE 1 KOMIpeccope u
ZIONOJIHUTE/IbHOTO paclUMPEHUA B HarpeBaTesie B KayecTBe TBepAoM asbl
MCMoJIb30BaHbl COPGEHTLI C 06LLEN MU M36MPATENIbHOM MNOr0TUTE/IbHOM
CNOCOBHOCTbIO.

OueHb MHTepecHble ABNEHMA U 3dEKTbI NPOUCXOAAT NpH aAcopoLMM aAcopbeHT Ha
NOBEPXHOCTM MOJYNPOBOAHUKOB.

\KanmnnspHas KOHeHCcayst

HA TJIABHYHO

Copb6uus

KanunnapHas KoHAeHcaums
doToaacop6LMOHHBIN

3ddekT

Bnunanue anexkTpuyeckoro
nonsa Ha agcop6umio
Apcop6ontommHecLeHuma
PagukanbHo-
pekom6MHaLMOHHaA
JIIOMMHeCLeHLMA

Apcop6umoHHas sMmuccUs
BnnaHue apcop6umm Ha
3/1IeKTPONPOBOAHOCTb
nosyrnpoBOAHUKOB
TennoBoe pacwmpeHne
BellecTsa

daszoBble nepexoapl.
ArperaTtHoe coctosaHue
BellecTBa
MoBepXHOCTHbIE ABNEHUA.
KanunnnapHocTtb
Copb6uma

Anddysua

Ocmoc
Tennomaccoo6MeH
MonekynsapHbie
HeoJ/IToBblE CUTA
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DoT0aaCcoPOLUNOHHBIN SGPeKT

\@oroancopbumonHsiit 3¢ ekt

®oT0aACcop6UMOHHBIN 3D dhEKT.

. HATJIABHYIO

3T0 3aBUCMMOCTb aACOPOLMOHHOM CMOCOBGHOCTU aACOPGEHTA - MOYN- POBOAHUKA OT . Copbuusa
ocBelleHuA. [py 3TOM 3Ta CMOCOGHOCTb MOXKET YBEIMUMBATLCA MOJIOKMUTEbHBIN U . KanunnapHasa koHgeHcauus
yMeHbLLaTbCA (OTpMUATENbHbIM (OToaA- COP6UMOHHBINM 3PdeKT). IDhEKT MOXKHO

. ®oT0aaCcOpOLUMOHHBIM 3hEKT
MCNo/Ib30BaTh, HANpPUMeEp, ANA PErYIMPOBaHUA AaB/IEHMA B 3aMKHYTOM ObbeMe.

. BnuaHue anekTpuyeckoro
nonsa Ha agcop6umio

. Apcop6oaomMrHecueHLMA

. PagukanbHo-
peKomM6MHaLMOoHHas
JNIIOMUHECLieHUMA

. Apcop6unoHHasa aMuccUa

. BnnaHue apgcopbumm Ha
3/1IeKTPONPOBOAHOCTb
noJlynpoBOAHUKOB

. Tennosoe pacwupeHue
BellecTBa

. (dasoBble nepexobl.
ArperatHoe cocTosHWe
BellecTsa

. lMoBepxHOCTHbIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anudodysunsa

. Ocmoc

. Tennomaccoob6meH

. MonekynsapHbie
HeoJ/IMToBblE CUTa
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Bnusaxune SNeKTPNYeCKoro nonAa Ha ancopﬁuwo

BAusAHME 371EKTPUYECKOro NosiA Ha aacopbumio.

370 3aBMCMMOCTb aACOPBLMOHHOM CMOCOGHOCTH OT BEIMUMHBI MPUJIOKEHHOTO
3N1eKTpHUYecKoro nons. Baunser Ha dpoToaacopbUmoHHbIM 3ddeKT. Mone npunaratoT
nepneHAMKYNSAPHO NMOBEPXHOCTU MOJYNPOBOAHMKA - aACOP6EHTA.

\BiusiHMe 971eKTPUIECKOTO MO Ha afiCOPOIIII0

. HATJIABHYIO

. Copbuus
. KanunnapHasa koHgeHcauus
. ®oT0afCcOpOUMOHHDIN

apdeKkT

. BauaHue snekTpmyeckoro
noJsiA Ha afcopoumio

. Apcop6oatommHecueHUMA

. PagukanbHo-
peKomM6MHaLMOoHHas
JIIOMUHECLeHUMA

. Apcop6unoHHas ammccus

. Bauanue agcopbumnmn Ha
3/IEKTPONPOBOAHOCTb
nolynpoBOAHUKOB

. Tennosoe pacwupeHue
BellecTBa

. ®asoBble nepexosbl.
ArperaTtHoe cocTofHME
BellecTsa

. [loBepxHOCTHblE ABJIEHUA.
KanunnapHoctb

. Copbuums

. Andodysmna

. OcMmoc

. TennomaccoobmeH

. MonekynsapHbie
HeoJ/IMToBblE CHTA
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ApcopbonioMmnHecyeHLmA

\Axcop6onroMmHeceHIsT

AAcop6oIloMUHECLEHLMA.

. HATJIABHYIO

JTO JIIOMMHECLIeHUMA, BO3OYKJaeMan He CBETOM, @ CaMMM aKTOM aAcopoumu. . Copbuus
CBeyeHne gamnTcs Jo TeX Nop, NoKa MAaeT npouecc aacopbuum, 1 noracaeT, Kob . KanunnapHasa koHgeHcauus
CKOPO aZcopbumsa npeKkpallaeTcs. ApKOCTb CBEYEHMSA NPONOPLMOHA/IbHA CKOPOCTH

. ®oT0afCcOpOUMOHHDIN
agcopbumm. LiBeT cBeyeHus nNpu aacop6atOMUHUCLIEHLMM, KaK NPaBUJIO, TOT Ke, YTO U

. 3dekT
npu OTOMOMUHECLIEHUMH, T.€. ONpeaenseTcs NpUpoaoH akTMBaTopa, BBELEHHOro B b
MoJlynpoBOAHMK, W BOBCE HE 3aBUCUT OT NPUPOJbI aCOPGUPYEMOro rasa. - Bananue anekTpuyeckoro
Aacop6ontoMUHecLeLma ABAAETCA OAHUM U3 BUAOB XEMOIIOMUHECLEHLMM. nonsa Ha agcop6umio

. Aacop6onioMmHecueHUMsA

. PagukanbHo-
peKomMb6MHaLMOoHHasA
JIIOMMHECL,eHLMA

. Apcop6unoHHasa aMuccUa

. BauAHue apcopbumnm Ha
3/1eKTPONPOBOAHOCTb
nosyrnpoBOAHUKOB

. TennoBoe pacwupeHue
BeLecTBa

. Qa3oBble nepexoabl.
ArperaTtHoe coctosaHue
BellecTBa

. oBepXHOCTHble ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysua

. OcMmoc

. TennomaccoobmeH

. MonekynsapHbie
HeoJ/IToBblE CUTA
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PafnkanbHO-pekoMOVHALMOHHAA NOMUHECLEHLNA

\PagynkanbHO-peKOMOMHANIOHHAS TIOMUHECIeHIUST

PaaykaibHO-peKOMBMHALIMOHHASA IOMMHECLIEHLMA.

. HATJIABHYIO

Ha noBepxHOCTHU NONYNPOBOAHUKA MOTYT PEKOMBUMHMPOBATL MPUXOAALLME M3 Fa30BOM - Copbuua

¢dasbl paguKanbl, Hanpmep, aTtombl Bogopoaa. [py 3ToM NPOMCXOAUT CBEYEHME . KanunnapHas KoHgeHcauyma
Mo/slynpoBOAHMKA, KOTOPOE A/IMTCA A0 TeX Nop, NMoka Ha NMOBEPXHOCTU UAET peaKkuma . DOT0aACOPBLHOHHBIN
pekom6mHaumu. Mpu P-PJ1, KaK 1 npu aacop6onoMUHECLELMM, MCMYCKAIOTCA TE XKe

apdeKkT
4acToTbl, Y4TO M NpH HOTONOMUHECLEHUMM. OHM 06pa3yloT NO/I0CY, KOTOPYH Ha3biBalOT
06bIYHO OCHOBHOM noJsiocoi. CneaoBaTesbHO, LBET 0BGMMHECLIEHLMM MEHAETCA NpU - BnuAHue anekTpuyeckoro
CMeHe aKTMBaTopa, He 3aBUCUT OT NPUPOLbl aKTMBATOPa, HO MEHAETCA NPU CMeHe nonsa Ha agcop6umio
rasa, y4acTBYHOLLEro B peakuun.(Hanpumep, Npy1 3ameHe Bogopoaa Kncaopoaom). Obe . Apcop6onioMmMHeCLLeHLMA

NOJIOChI B M3BECTHOM MEPE HaKMaAblBAKTCA ApYr Ha Apyra. PazMKasibHO-

peKoM6UHaLMOHHasA
Mbl BUAMM Ha nNpuMepax aAcop60IloMUMHECLEHLMM U paaMKaiope- KOMBMHALMOHHOM JIOMUHECLEHLMS
JIOMMHECLIEHLIMM, KaK 3/IEKTPOHHbIE NPOLECChI B MOJIYNPOBOAHMKE OKa3blBaKOTCA . AZCOp6LMOHHAS IMMCCHA

CBA3aHHBIMM C XMMUYECKMMM MPOLIECCAMM, MPOTEKAIOLLMMM Ha €ro NoBEpXHOCTH.
. BnuaHue agcopbumum Ha

3N1eKTPONpPOBOAHOCTb

B pesynbTate agcopbumm NoBepXHOCTb NOYNPOBOAHMKA 3apaskaeTca. Mpu agcopbumm MOy NPOBOAHUKOE

aKLenTopoB OHa 3apAXaeTca oTpuuaTesibHO, @ AOHOPOB - NOJIOXKMUTENBHO.
. Tennosoe pacwupeHue

BellecTsa

. (a3oBble nepexoabl.
ArperaTtHoe cocTosHWe
BellecTBa

. lMoBepxHOCTHbIE ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Auddysunsa

. Ocmoc

. Tennomaccoob6meH

. MonekynsapHbie
HEO/IUTOBbIE CHUTA
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AncopbumnoHHasn ammccms

\AxcopOuyonHas smMuccus

AACOpP6LUMOHHAR SMMCCHA.
. HATJIABHYIO

Pa6oTa BbixoZa 3/1€KTPOHA MOXKET M3MEHATLCA NoZ AEMCTBMEM afcopbumm. ITo . Copbuus

3aBUCKUT OT TOr0, 3apsAXKaeTCs JiM NOBEPXHOCTb NPU aACOPOLUM NONOKUTENIbHO UK . KanunnapHasa koHgeHcauus
oTpMuaTesIbHO, T.€. OT NPMPOAbl aACcop6GUpyemMoro rasa. B nepsom ciyyae pabota . DOTOaACOPBLMOHHBI
BbIX0Za CHWM}KAETCsA, BO BTOPOM - Bo3pacTaeT. [1o TOMy, Kak OHa M3MeHseTcs, YacTo

v o apdeKkT
MOXHO CyAMTb O cOoCTaBe ra3oBoM dasbl. [aBieHne ra3oBoM dasbl TakxKe BMAET Ha
paboTy BbIXOAa. . BauaHue anekTpuyeckoro

nonsa Ha agcop6éumio

. Apcop6oaiomMrHecueHLMA

. PagukanbHo-
peKomM61HaLMoHHas
JNIIOMUHECLeHUMA

. ApcopbumoHHas amuceus

. BauAHue apcopbumnm Ha
3/1eKTPONPOBOAHOCTb
nosyrnpoBOAHUKOB

. TennoBoe pacwupeHue
BeLecTBa

. (dasoBble nepexosbl.
ArperaTtHoe coctosaHue
BellecTBa

. oBepXHOCTHble ABNEHUA.
KanunnnapHocTtb

. Copbuus

. Anddysua

. OcMmoc

. TennomaccoobmeH

. MonekynsapHbie
HeoJ/IToBblE CUTA
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Bnusaxune a,qcopﬁumm Ha 3N1eKTPOonpoBOAHOCTb NONYNPOBOAHNKOB

\Biusnue anc0p6m/m Ha 3IEKTPONPOBOJHOCTD NOTYNIPOBOJHIIKOB

Bausanne a,qcop6u,m4 Ha 3/1IEKTpONpoBOAHOCTb NOJZIyNpOBOAHMKOB.

JNEKTPONpPOBOAHOCTb MOBEPXHOCTHM MOJYNPOBOAHMKA MOHOTOHHO M3MEHSETCA Mo Mepe
Xofa aZicop6LUMm, HO He AOCTMraeT HEKOTOPOro MOCTOSHHOIO 3HaveHMs. YacTto 3a
MPOLECCOM MOKHO C/IEAMUTL MO M3MEHEHMIO 3NIEKTPONPOBOAHOCTU. Aacopbums
BbI3bIBAET YBE/NIMYEHNE UM YMEHbLUEHUE 3/IEKTPONPOBOAHOCTM MNOJIYNPOBOAHMKA B
3aBMCMMOCTM OT TOrO, KaKOoM ras (aKLENTOPHbIM MM OHOPHbIM) aAcop6UpyeTcsa U Ha
KaKOM M0JIyNPOBOAHUKE (3/IEKTPOHHOM MJIU bIPOYHOM).

Hanpmep, Kp1CTai/ibl ABYOKMCH 0JI0BA M3MEHAIOT CBOIO NMPOBOAMMOCTb B MPUCYTCTBUM

HA TJIABHYHO
Copbuus
KanunnapHasa KoHaeHcaums

doToaacop6LMOHHDIN

apdeKT

BauaHune snektpnyeckoro
nonsa Ha agcop6éumio
Apcop6ontommHecueHums

BOJOPO/A, OKMCM yrnepoaa, MeTaHa, 6yTaHa, NponaHa, NapoB 6eH3MHa, aleToHa, PagMKabHO-
cnmpTa. HarpeBaHue KpucTanna M3MeHaeT BEIMUMHY 3TOro addekTa. 310 PEeKOMBMHALMOHHAS
KO//IMYECTBEHHOE Pa3/iniMe MOXET 6biTb 3aDMKCMPOBAHO YyBCTBUTE/IbHbBIM SOMUHECHEHLMA
npu6opomM. MOXKHO NpeacTaBuTb cebe annapat, B KOTOPOM M3MEHEHME 3NMEKTPUYECKMX
CBOWCTB KpMCTa//1a MPM NOSAB/IEHMMU B BO3JYyXe MCKOMOTO BeLLecTBa JaeT MMMY/IbC - AAcopbumoHHas sMuccus
CUrHa/IbHOMY YCTPOMCTBY OTrpaZlyMpOBaHHOMY Omnpe/ieNleHHbIM 06pa3om B . Bnuanme aacopbumm Ha
3aBMCMMOCTM OT Ha3HaYeHMA. 3/1eKTPONPOBOAHOCTb
NONYNPOBOAHMKOB
. Tennosoe pacwupeHne
BellecTBa

. (dasosble nepexoabl.
ArperaTtHoe cocTosaHue
BellecTsa

. MoBepxHOCTHbIE AB/IEHUA.
KannnnapHocTtb

. Copbuus

. Anddysua

. Ocmoc

. TennomaccoobmMeH

. MonekynsapHbie
Heo/IMTOBble CUTa
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S ekt niodopa

\9ddexr mrodopa

dddeKT nodopa.
. HA TJIABHYIO
Mpu aMddY3MOHHOM NepemelLeHnM ABYX ra3oB, HAXOAALWMXCA NPY O4MHAKOBOM - Anddysua
TemnepaType, HabnogaeTca ABJeHue, obpaTHoe TeMnepaTty Tepmoanddysmm: B . dddeKT nodopa
CMEeCH BO3HMKAET pa3HOCTb Temnepatyp - 3d- dekT J 1o ¢ o p a . lMpu anbdy3noHHOM . Tennosoe paclmpeHue

CMeLlnBaHNM ra3oB, COCTaBAAWMX BO34YX BO3HMKaOLWAA pa3HOCTb TeMneparTyp
COCTaB/iIA€T HECKOJIbKO rpaycos.

BeulecTBa

. (dasoBble nepexobl.

ArperaTtHoe cocTofHMe
Asnerne anuddy3umn MoaeKyn B CTPYIo Napa JeXMUT B OCHOBE paboTbl AN DY3MOHHBIX

BaKyyMHbIX Hacocax (NMapocTpyMHble Hacochl); Tepmoanddysus napos METUIOBOr0 BelecTsa
cnupTa o6ecneyvnBaeT BO3MOXKHOCTb HaZleXHOM paboTbl TaK Ha3blBaEMbIX - [oBepxHOCTHble AB/NEHHA.
ANDDY3MOHHBIX Kamep - NPUOOPOB A HABNOAEHUSA MOHM3MPYIOLWMX YacTumL,. KannnnapHocTtb
. Copbuums
Jnddysna B TBepAbix CrniaBax Co BpeMeHeM MP1BOAMT K OAHOPOAHOCTH CraBa. Ana . Addysus
ycKopeHus Anddy3nm NpUMeEHAETCA AIMTENbHBIWM HarpeB CrlaBa (OTXMI); OcMoc
YHUUTOXKEHUE BHYTPEHHMUX HAMPSKEHUM MPU OTKUIe METAJIIA TaKKe eCcTb C/IeAcTBUE :
npoueccos aAnddY3nM U MX YCKOPEHMA NPU MOBbLILLEHWMM TEMMEPATYPbI. . TennomaccoobmeH
. MonekynsapHbie
Co3gaHue 60/bLUMX KOHLEHTpaLMi rasa Ha rpaHuLiEe C MeTaIJIoM NpU Co34aHum Heo/IMToBble CHUTA

yCNOBMM, 06eCrneymBalolLMxX HEKOTOpPOE "pa3pbIX/ieHME" NOBEPXHOCTHOrO C/105
MeTanna, NpMBOAUT K AMddYy3nm rasa BHyTpb MeTanna; auddysna asota B MeTanbl
JIEXXUT B OCHOBE npoLecca a3oTMpoBaHua. [Anddy3noHHoe HacbieHue
NMOBEPXHOCTHbIX C/I0EB MeTasiNla Pas/IMYHbIMM 3/IEMEHTAMM MO3BOJIAET NOJyYaTb CaMble
pas/IMyHble CBOMCTBA NMOBEPXHOCTEN, HEO6XOAMMbIE B NMPAKTUKE. DakTUUECKH
npoLecchl LleMeHTaumm, anuTMpoBaHmua, doccatmpoBaHma ecTb npouecchl aAMddysnm
yrnepoaa, aaloMuHua, docdopa BHYTPb CTPYKTYpbl MeTasina. CKkopocTb auddysnm
MpU 3TOM NIErKO PeryampyeTca C MOMOLLbIO Pa3/IMYHbIX PEXMMOB TEPMOOGPABOTKM.

A.c H 461774: Cnoco6 npou3BOACTBa U3AE/INIM M3 HU3KOYE- POAMUCTbIX CTasIeM NyTEM
OT}KMra 3aroTOBKM M XOJIOIHOTO BblAABAMBAHWUA OT/IMYAKOLLMICA TEM, YTO C LE/IbIO
YJIyYLLEHWA YCIOBUI BbIAAB/IMBAHUA, NEPES OTKMIOM 3aroTOBKY MoABepraloT
TepMoanddy3noHHoM 06paboTKe, NPEUMYLLECTBEHHO LeMeHTaLUMM.
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DneKTpooCcMoc

JNeKTpooCMOC.

OCMOC MOXHO YCHUAIUTD (MHM OCﬂa6MTb) NPUMEHAA SNNIEKTPUYECKME NOoJIA.

,qeﬁcmmeM 3/IEKTPHUYECKOro nosia HOCHUT Ha3BaHUE 3JIEKTPOCMOCa, ABAAIOLWEroca
OAHOI‘;i n3 pa3HOBMAHOCTe;1 SNIEKTPOKMHETUHECKMX ABNIEHMM.

JlMnkaa Macca U3 CMeCH BJIaXKHbIX FPYHTOB C NMEeCKOM M OCTaTKaMM YrnAa Ha aHe
BaroHETOK MO4YTHU HE NoJgAaeTCA OYUCTKE AaxKe cneunasibHbiIM1 MallHaMH.

NoJIA MEXAY €e CTEHKaMM M rpy30M (NpU ABUMNKEHMMU BOZbI OTHOCMTESIbHO TBEPAOM
rOpHOM Macchl) Co3AaeTcA ToHYaNLan BoAAHaA MiaeHKa. TakoM "npokiaake”
JIOCTaTOYHO, YTO6bI HA/IMMLIAA NOPOAa JIErKO OTAE/IMIACh OT KOpryca BarOHETKM.

A.c. H 240825: Cnocob CYLLKKU M3015LMM Kabenenl, B LiaxTax 3/IEKTPOCETAX C

NOCTOAHHOIO TOKa, OTPMLI,aTeﬂbeII‘;i NO/IIOC KOTOPOro COeaMHAIT C 3emnen anAa
OCyLlecTB/IEHNA CYLWIKHN 3a CHET UCNOJIb30BaHUA ABNEHMNA S/IEKTPOCMOCa.

HanpaBneHHoe ABMXEHUE paCcTBOpPa OTHOCUTEJIbHO NOBEPXHOCTU TBEPAOIro T€/1a Noj

Cneumannctbl HOBOMOCKOBCKOIO MHCTUTYTa Npeanoxunjin Mcnosib3oBatb A1 OYUCTKHU
31EKTPOOCMOC noag BOBAeﬁCTBMeM Ha BaroHeTKy C I'IOpO,CI,OFI BHELUHEr 0 3/1IEKTPUHECKOro

M3OJ'IMpOBaHHOI;‘1 HeﬁTpaﬂbiO, OTJ'IM‘-IaIOLLl,el‘;iCﬂ TeM, 4YTO C Ue/1bio ynpouweHua npouecca
TOoKoBeAyLWME XKUbl Kabenen noACOeAUNHAIOT K NMOJIOKMUTE/IbHOMY NOJTIOCY NCTOYHMKaA

\9nexTpoocmoc

HA TJIABHYHO
Ocmoc

DNEeKTPOOCMOC
O6paTHbIM 0CMOC

TennoBoe paclumpeHune
BewlecTea

daszoBble nepexoabl.
ArperaTtHoe cocTofHMe
BellecTsa

MoBepXHOCTHbIE ABNIEHUA.
KanunnapHoctb

Cop6uums
Anddysua

Ocmoc
Tennomaccoo6MeH

MonekynsapHblie
HeoJ/IMToBblE CUTA
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O6paTHbIN 0OCMOC

O6paTHbIM ocmoc.

fAABneHue o6paTHoro ocmoca npumeHeHo (CLLUA) ana nonyyeHus nuTbeBoM BoAbl U3
CUJIbHO 3arpsA3HeHHOM MM coneHom ((rv- nenbduabTpaumm). HenocpeacTBeHHO
AB/IeH1e 06paTHOr0 0CMOCA MPOMUCXOAMT Ha rpaHULIe BOAA - CUHTETUYECKOE BOJIOKHO:
BHYTPb BOJIOKHA NPOXOAMT TOIbKO BOZA, OCTAB/AS 3a 60PTOM CONMM U rpa3b. Cama
yCTaHOBKa COCTOMUT M3 MHOMMX MUJ/UIMOHOB BOJIOKOH, COBPaHHbIX B XKIyT M NMOMELLEHHbIX
B CTa/IbHOM UMAMHAP B KOTOPbIM NojaeTcs "rpAsHas” BoJa Noj AaBNEHUEM.
MpeaycMOTPEH OTAE/bHbIM 0TEOP YMCTOM BOAbl U HAChILLEHHOr0 pacTBOpa.

Hag, NpoeKToM 3/1eKTPOCTaHLUMM, MCMOJb3YIOLEN CHJIbl OCMOTMYECKOrO AaB/IEHUS,
pa6oTaloT ceiuac yyeHble.lpuHUMN AeMCTBMSA TaKOM 31eKTpoCTaHLuuM npocT. Tpy6y C
NoJlyNnpoHMLaeMoi MeMBpaHoM OMyCKIOT B Mope. Ha ray6uHe okono 230 MeTpoB cToN6
BOZbl CO3Ja€eT TaKoM nepenaz AaBjeHus Ha MeMbpaHe, 4YTO OHa HauMHaeT paboTaTb
Kak onpecHuTenb. CosieHan Boga TAxKe/iee NPEeCHOM NpMMEPHO Ha ABa C MoJI0OBMHOM
npoueHTa. Ytobbl NpecHas Boja NOAHANACH 4O YPOBHA MOPA M CTasia NepesimBaThbCs
yepes KpaK Tpy6bl, Tpy6y HEOGXOAMMO TEMNIOOGMEH ONYCTUTL Ha ray6mHy 8750.
MepenvBalolanca Boga MOXKET BpallaTb TYPOMHY.

\O6parHsIit 0cMOC

HA TJTABHYIO
OcMmoc
dNeKTpoocMoc
O6paTHbIM 0CMOC

TennoBoe paclumpeHune
BewlecTea

daszoBble nepexoabl.
ArperaTtHoe cocTofHMe
BellecTsa

MoBepXHOCTHbIE ABNIEHUA.
KanunnapHoctb

Cop6uums
Anddysua

Ocmoc
Tennomaccoo6MeH

MonekynsapHblie
HeoJ/IMToBblE CUTA
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Tennosble TPy6bl

\TennoBsre TpyOHI

TennoBble TPy6bI.
. HA TZIABHYIO

Cpean HOBbIX TENI006MEHHBIX CUCTEM BaXKHOE MECTO 3aHMMALOT Te TeNJoBble TPY6bI. - Tennomaccoo6meH
OAMH U3 NPOCTbIX BapMaHTOB TEM- JIOBOM TPY6bl- 3TO 3aKPbIThIM METaNIMUYECKUIM . Tennosble Tpy6bl
UM/IMHAP; €ro BHYTPEHHUE CTEHKM Bbl/IOKEHbI C/I0EM MOPUCTO-KamnmaspHOro . Tennosoe pacwmpexue

mMaTtepuana, NponMTaHHOro J'IeFKOBOCI'IﬂaMeHﬂIOLLI,el‘;ICFI KMAKOCTbI0. MIMEHHO ¢
ABUXKEHMEM 3ToN XMOAKOCTU CBA3aHa Ten10npoBoAHOCTb pr6b| . Ha ropAa4vyem KoHue
KUOKOCTb UCNapAeTCcAa U OT6MpaeT Tenno; napbl CaMn nepemellanTca K Xo1ogHOMY

BellecTBa
. (dasoBble nepexobl.

KOHLY - 3TO HOpMa/ibHaA KOHBEKLMA; 34€Cb Napbl KOHAEHCHPYIOTCA M OTAAIOT TEMno; ArperaTHoe cocTosHue
06pa30BaBLIMECH KMAKOCTb MO NMOPUCTOMY MaTepuasy Bo3BpallaeTcs 06paTHO, K BeljecTsa

ropsiyemy KoHLY Tpy6bl. ITO 3aMKHYTbIM LMK/, GECKOHEYHbIM KPYroBOpOT Tena M . MoBepxHOCTHbIE ABAEHUS.
MaCChl - HUKaKMX ABUKYLLIMXCA YaCTeN, B KAKOM-TO CMbIC/IE MallMHa BeYHaA. KanunnspHocTs
TensioBble TPY6bl - HEMNPEB30MAEHHbIE NPOBOAHMUKM TEMNA, UX AaXKe Ha3BasIu

CBEPXMNPOBOAHMKaMM. JeNCTBUTENbHO, Yepes TEM/IoBYI0 Tpy6y AMAMETPOM B - Copbuua

CaAHTMMETP MOXKHO NPOrHaTh TENI0BYI0 MOLWHOCTb NopsaaKa 10 KMI0BaTT NpM pasHOCTH - Anddysua

TemnepaTyp Ha KoHLax Tpy6bl (3TO aHa/Ior Pa3HOCTH J1IEKTPUYECKMX NOTEHLMAIOB . Ocmoc

Hanps)eHWs Ha yyacTke uenum ) Bcero B 5 rp. C ; 4To6bl NPONyCTUTb 3Ty MOLLHOCTb
Yyepes MeAHbIM CTEPKEHb TAKOr0 e AMAaMEeTpa Ha €ro KOHLAaX HyKeH 6bla 6bl nepenag

Temnepatypbl noytr 150 000 rp. C . + MonekynspHsie
HeoJ/IMToBblE CHTA

. Tennomaccoob6meH

Tennosble Tpy6bl CEMYAC MOJTYYMSIU LUIMPOKOE MPUMEHEHUE. X MOXKHO BCTPETUTL B
KOCMMYECKOM TEXHMKE, B SAEPHbIX peaKTopax, KPUOreHHbIX XMPYPruyecKmx
MHCTPYMEHTAX, B CUCTEMAX OXNIaXKAeHWs ABuratenei. B Tpy6ax MoXeT BbINOHATHCA
MexaHu4yecKkas paboTa 3a CYeT SHepruu ABuKylleroca TenaoHocutens. Ha mx ocHose,
HanpumMep MT, cosgatoTca MT/--reHepaTopsbl - TEMJIOHOCUTENIEM B TEMJI0BOM Tpy6e
MOJKET BbITb }XMAKMUIM METasll, U, €CJIM MOMECTUTb TPYBY B MarHMTHOE rosie, TO B
meTanne (Ha KoHuax NpoBOAHMKA ) HaBeAeTCA INEKTPoABMKYLIaA cnna. Tensosblie
TPy6bl MOTyT paboTaTtb B O4EHb LUMPOKOM JAManasoHe Temnepatyp. Bce 3aBucut ot
JaBNIeHUA BHYTPUT- PyObl 1 OT MPUMEHAEMOrO TEMNJIOHOCUTENSA.
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LiBeToBble 3¢ deKTbl B HEONNTAX

LiBeToBble 3hheKTbl B HEONMUTAX.

YncTble LeonmTbl 6eCLBETHBI. EC/IM KaTUOHBI LLEOYHBIX MW LIENOYHO3EMEbHBIX
METa/IoB , 06bIYHO MPUCYTCTBYIOLIME B CUHTETUYECKMX LIEO/IUTAX , 0BMEHATbL Ha MOHDI
nepexoAHbIX METasI/IOB, LIEO/IMTbI MOTYT NMPMOBPECTH OKpacKy. Ecam okpacka
WHAMBMAYA/IbHOTO MOHA 3aBUCUT OT TOrO , HAXOAMUTCA OH B MMAPATU3MPOBAHHOM MJIU
6e3BO/JHOM COCTOSIHMM, OKpacKa LeosinTa 6yaeT MEHATLCSA CO CTEMNEHbIO rMapaTaLum.
Tak, 6ecuBeTHbIN LeoNUT A-A OKpaLLUMBaETCA B rTyGOKUM KEeNTo-KpPacHbIM LBET, a
3aTeM B APKO-KaHapeeuyHbli. TaKkoM nepexos OKpacku Habi0AaeTcs Npy M3MEHEHWM
napuyasbHOro AaB/ieHUA BOAbl HaJ LLEOSIMTOM OT 3.10 MM pT.CT. A0 5.10 MM pT.CT.
OKpalLeHHas B CMpeHeBbIM LBET HUKesieBas (bopma LieosiMTa npy AerMapoTaumm cTaHo-
BUTCA CBET/I0-3€/1EHOM, p030Bas KobasibToBasA hopma-CHMHEN.

CNoCoB6HOCTbLEONMTOBMEHATbLBETBNPUCYTCTBUMNAPOBB
oabIMCNO-Nb3yeTcAagnaeeonpegenerHmns.

LleoimTbl UMET 04EeHb MHTEPECHbIE AN3/IEKTPUYECKME U SNEKTPONPOBOAHbIE CBOMCTBaA.

\IIBeToBBIE 3 (PEKTHI B HEOMUTAX

HA TJIABHYIO

MonekynsapHblie
HeoJ/IMToBblE CUTA
LiseToBble aheKTbl B
HeomTax

Tennosoe pacwmpeHue
BellecTBa

dazoBble nepexoabl.
ArperaTtHoe cocTofHMe
BellecTsa

MoBepXHOCTHbIE AB/IEHUA.
KanunnapHoctb

Copbuus
Anddysusa

Ocmoc
Tennomaccoo6MeH

MonekynsapHblie
HeoJ/IMToBblE CHTA
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3akoH Apxrmepa

\3akoH Apxnmena

3aKkoH Apxmumega.
. HA TZIABHYIO

. MnppocrtaTtrka

. 3aKoH Apxumepa
. 3akoH lNMackansa

. MnppocTtaTtrka

. TeyeHue XKMAKOCTM M rasa
. flBneHune cBepxTeKyvecTu
. dddeKT Tomca

. dddeKT MarHyca

. ApoccennpoBaHue
YKMAKOCTEH M rasos

. 'mapaBanyeckue yaapbl
. KButaHuma
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3akoH Mackana

\3akon ITackansa

3aKoH lMNackana.
. HATJIABHYIKO

JaBneHue, NnponsBoAMMOe BHELUHUMM CUJIAMM HA MOBEPXHOCTb KUAKOCTM UM rasa, - 'mppocratika
nepefaeTcsa Mo BCEM Hanpas/ieHUAM 6e3 M3MeHeHMI. Takasa nepejaya JaBieHus . 3aKoH Apxumeaa
MPOMCXOAMT BCAEACTBMM BO3MOXKHOCTU MOJIEKY KMAKOCTM MM rasa CBOGOAHO
NnepemeLLlaTbCs OTHOCMTE/IHO ApYr Apyra.

. 3akoH MacKkansa
. MnppocTtaTtrka

. Te4yeHHe }KMAKOCTU U rasa
HanomMHUM, 4TO 3TO ABMMKEHME MOJIHOCTBI XaOTUYHO, U, CleoBaTe/IbHO, B OTCYTCTBUM

CUANbl TAXECTU MM B COCTOSHMM HEBECOMOCTM JaBJIEHUE BO BCEX TOYKAX KMAKOCTH - flBneHue cBepxTeKy4ecTu
cornacHo 3akoHy lNackana 6yaet oguHakoBbiM. COOTBETCTBEHHO, NO3TOMY U "He . dddeKT Tomca
pa6oTaeT" 3aKOH ApxMMea B 3TMX yc/1oBUsX. Ha ocHoBe 3akoHa lMackans pa6oTaloT . JddeKT MarHyca
rMApaB/IMYECKUE TMAP NPECCHI U NOA'€MHMKM, HEKOTOPbIE BaKyyMETPbl Pas/IMYyHOIro

AP AP Np A P YYMETpbI p . ApoccennpoBaHue

poja rmapo- M1 NHEBMO- YCUJIUTENIN. -
HKUOKOCTEN U Fa30B

. 'mapaBanyeckue yaapbl
. KButaHuma
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JlaMMHapHOCTb U TYPBYNEHTHOCTb

VIaMuHApHOCTH U TYypOY/IEeHTHOCTD

JlaMMHapHOCTb U TYpBYIEHTHOCTD.

. HATJIABHYIO

YnopsaoYeHHoe ABMKEHUE BA3KOM KMAKOCTU ( MM rasa ) 6e3 MeXAYCI0MHOro - TeueHue XMAKOCTM 1 rasa
nepemMellmnBaHMs Ha3blBAaeTCA JaMMHAPHBLIM TedeHMeM. [pU yBeIMHEHMM CKOPOCTH . JlaMMHapHOCTb M
MOTOKA BO3HUKAIOLLME B KMAKOCTU ( UM rase ) cilyyaiHble BO3MYLLEHWA NPUMBOAAT K TYpP6YNEHTHOCTb

06pa30BaHMIO XaoTH4eCKoro Typ6yﬂeHTHOFO ABUXKEHUA, NPU KOTOPOM HaCTUL bl

. 3akoH bepkynaun
XMAKOCTU ( UNIM rasa ) CoBepLUaloT HeyCTaHOBMBLUMECA 6ecnopafoyHbIe ABUXKEHMA MO

. BaskocTtb
C/IOXKHBIM TPAEKTOPUSAM, B pe3y/ibTaTe Yero NPoMCXoaUT MHTEHCUBHOE .
nepemeLuMBaHUe KMAKOCTU ( UM rasa ). MNpu NaMMHApHOM TeYEHUM KUIAKOCTU ( MK - BAskoaneKkTpuyeckum
rasa) nepefiaya MMmMyibca OT CJI0S K C/I0K0 NPOMCXOAMT 3a CUET MOJIEKYJISPHOrO apdexT
MexaH13ma ( BA3KOCTb ) , MO3TOMY CKOPOCTb MOTOKA KMAKOCTU ( MM rasa ) B Tpybe . 'npapocratmKa

MNaBHO Y6bIBAET OT LEHTPa TPY6bl K CTEHKAM. lMpm Typ6yIeHTHOM MOTOKE CKOPOCTb

M . TeueHue }XMAKOCTU U rasa
MOYTM MOCTOAHHA MO CEYEHMIO TPYObI, PE3KO Y6bIBAas Ha CaMOM rPaHMLE KMAKOCTH

(1M rasa ) co CTEHKOM Tpy6bl. - ABneHune ceepxTeKyyecTu
. dddeKkT Tomca

A.C. N 508262 : Cnocon aucneprMpoBaHMA HUTEBUAHBIX KPUCTAIJIOB NyTEM . JddeKT MarHyca

NepeMeLLIMBaHMS KPUCTAIMUYECKOM MAcChl B BA3KOM KMAKOCTH, OTIMHAIOLLMICA TEM, . /lpoccenupoBaHue

4TO C LIe/IbI0 YMEHBLUEHMSA MPOLIEHMa NOMOMKM KPUCTaJIIOB M BpPEMEHM NpoLiecca,
nepemelLMBaHM1e BeyT B PEXMME JTAMUHAPHOMO TEYEHUSA XUAKOCTU C BUXPAMM
Teltnopa B KOAKCMaIbHOM 3a30pe r1aKOCTBO/IbHOTO POTOPHOrO annaparta. - Tnapasanueckue yaapeb
. KButaHuus

)'KHAKOCTeﬁ 1 rasoe

A.C. N 523277 : Cnoco6 KOHTPO/IA LUEPOXOBATOCTM C MOMOLLbIO CONnna,
CaMOYyCTaHaB/IMBALLErOCA MO KOHTPOJIMPYEMOM NMOBEPXHOCTU, OCHOBAHHOM Ha
U3MEPEHUM JaBNIEHNA XKUAKOCTM NPU TYPOYJIEHTHOM PEXUME TEYEHUA B 3a30pe MEXAY
COMJIOM U KOHTPOJIMPYEMOM MOBEPXHOCTbIO, OT/IMHAKLMMCSA TEM, YTO C LieJIblo
NOBbILUEHMS YYBCTBMTENIbHOCTU M TOYHOCTM KOHTPOJISA, CHaYala Co34atoT JlIaMMHAPHbIN
peXxmnM TeyeHuA B 3a3aope, a 3aTeM (PUKCUPYIOT NOJIOXKEHME COoMnJa U yBeIMYMBAIOT
pacxof rasa uam XuAKOCTU 0 JOCTUNKEHUA TYPOYNIEHTHOTrO peXnma TedeHus.
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3akoH bepkynnun

3akoH bepkynnu.

JNA NaMMHAPHOTO peXMMa TEYEHUA CNpaBe/IMB 3aKoH bepHyM, cornacHo KOTOpoMy
NoJIHOE AaBJiEHNME B YCTAHOBMBLUEMCS MOTOKE XKMAKOCTM OCTAETCA MOCTOSHHBIM BAOJIb
3TOro noToKa. MosiHoe faB/ieHne COCTOMT U3 BECOBOMO, CTAaTUYECKOrO M
JAMHaMUYecKoro JaBneHus. U3 3akoHa bepHynam cnegyet, YTo Npu yMeHbLUEHUM
CeYeHus MOToKa , M3-3a BO3PaCcTaHUS CKOPOCTH, T.e. AMHAMMYECKOro JaB/ieHus,
cTaTMYecKoe AaBfieHue nagaet. 3aKoH bepHyaiu cnpaBeanms U 418 JAMMHAPHBIX
MOTOKOB rasa. fIBfieHME NOHUKEHWUA AaBNEHMS NPU YBEIMYEHUM CKOPOCTU NOTOKA
JIEXUT B OCHOBE paboThbl Pa3/IMHHOIO poJia PacXoJOMEPOB, BOAO M MNapOCTPYMHbIX
HacocoB. OTMETUM , YTO 3aKOH BepHy/aM cnpaBeasiMB B YUCTOM BUAE TO/IbKO ANA
YKUAKOCTEM, BA3KOCTb KOTOPLIX paBHa HYJII0, T.€. TaKMX JKMAKOCTEM, KOTOpble He
NPUAMNAIOT K MOBEPXHOCTMU TPy6bl. Ha camom Jene 3KCnepUMEHTaIbHO YCTaHOBJIEHO,
YTO CKOPOCTb KMAKOCTM Ha MOBEPXHOCTM TBEPAOro Te/la BCErAa B TOYHOCTM paBHa
HY/10. IMEHHO MO3TOMY Ha MOBEPXHOCTAX K , HAXOAAWMXCA B MOTOKE KMAKOCTH,
BCerga o6pasytloTcs Ka- KMe-TO HapOCTbl, OCAXKAEHMSA; 3TUM Ke 06'ACHAETCA U TOT
(baKT, YTO Ha JIONACTAX KPYTALLEroCsA BEHTMAATOPA BCErAa NOAB/AETCA C/IOM Mblu.

MateHT CLUA N 3811323 : B U3MmepuTesie NOTOKA XKUAKOCTU TYPOUHHOIO TUMNa
OTCYTCTBUE OCEBOr0 AAaB/IEHUA Ha MOALWMIMHMKM poTOpa JOCTUMHYTO YBESIMYEHUEM

3 EKTUBHOM NIOWAAM CEYEHMS MOTOKA Ha y4acTKe, YTo obecrneymBaeTt
BO3HWKHOBeHWe 3cdeKkTa bepHy M, Nnoj BAUSHUEM Yero Ha poTop BO3AeNCTBYET
yCUNE Ha yvacTKe, pacrnosloeHHOM OTHOCUTE/IbHO POTOPa Bbile MO TEYEHUIO MOTOKa.

A.C. N 437846 : Cnocob onpeaeneH1a Npon3BoAMTENBHOCTU LLEHTPOGEKHOMO
BEHTMNIATOPA C OCEBbIM HaMPaB/ALWMM annapaTom Mo nepenajy ctaTMyeckmx
ZaBNeHUI B IBYX CEYEHMAX, PACMONOKEHHbIX 10 M NOC/1e Harnpas/sALLEero annapara,
OT/IMYAIOLMICA TEM , YTO C Li€Jbio MOBbILUEHMS TOYHOCTM U3MEPEHUSA U obecneyeHms
BO3MOHOCTW OnpeaesieHnA NPOU3BOANTENbHOCTU NPU NPOM3BOJIbHOM YrJ/le MoBopoTa
JIONaToK HanpasAstoLLero annapaTa , Noc/le4Hue yCTaHaB/IMBAOT Ha YroJl, paBHbIM
HYJ/Il0, 1 3aMEepPAIOT CTaTUYECKOoe JlaB/ieHMe B BEHTUMALMOHHOM KaHane nepej
HanpaB/ALWMM arnnapaTomM M No3aju HEro B CAMOM Y3KOM CEYEHMM BbIXOAHOMO
naTpy6Ka , 3aTeMm JIoMaTKK1 YCTaHaB/IMBAOT Ha 3aJjaHHbIM Yro/l NoBopoTa U onpeaensoT
CTaTUYeCcKoe AaBJieHUE B CEYEHUW Nepes HanpaB/AoLWMM annapaTom, Nocsie Yero
NPOU3BOAMUTE/IBHOCTb NMOACUMTBLIBAIOT MO 3aBUCMMOCTH, NMOJTYYEHHOM Ha OCHOBAHWM
ypaBHEHWI bepHyaM U Hepa3pbIBHOCTM MOTOKaA.

\3akoH Bepkynin

HA TTABHYIO
TeyeHHe MAKOCTU U rasa

JlaMMHapHOCTb U
TYpOGY/I€HTHOCTb

3aKoH bepkynam
BaskocTb

BA3KO31eKTpHUUECKMi

3 deKkT

F'mapoctaTtmKa

TeuyeHue }KMAKOCTM M rasa
flBneHne cBepXxTeKy4yecTu
dddeKT Tomca

dddeKT MarHyca

ApoccenmpoBaHue
*MIKOCTEHN U rasoB

F'mapaBanyeckue yaapbl
KButaHums
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BaskocTtb

BaskocTb.

BA3KOCTb - CBOMCTBO KMAKOCTM M ra3oB, XapaKTepu13aytoLlee CONpoTHBAEHNE UX
TEUEHMIO NOJ AENCTBMEM BHELLHMX CM. BA3KOCTb 06'ACHAETCA ABUMKEHUEM M
B3aMMOZENCTBMEM MOJIEKY . B rasax pacctosHue Mexay MONEKyaMu CyLLECTBEHHO
60/blle paauyca AeMCTBUA MONIEKYIAPHBIX CUJ1, MO3TOMY BA3KOCTb Fasa onpefensercs
rlaBHbIM 06pPa30M MOJIEKYISIPHBIM JIBUXKEHUEM . MeXay ABMKYLIMMMUCA OTHOCUTENIbHO
ApYr Apyra C/I0SIMM ra3a NMpOMCXOAUT MOCTOSHHbIM 0GMEH MOJIEKYIaMK ,
06YC/IOBNIEHHBIM UX HEMPEPbIBHBIM XaOTUUYECKMM (TEMJIOBLIM) ABMKEHUEM. lMepexos
MOJIEKY/ M3 OZJHOTO CJ10S1 B COCEAHWM, ABUKYLUMIMCS C MHOM CKOPOCTbIO, MPUBOAMT K
nepeHoCy OT CJI0A K CJIOK ONpefeNieHHOro KonnyecTsa ABuUkeHusa. B pesynbtate
MeJ/IeHHbIE CJIOM YCKOPAKTCA, a 6o/1ee GbICTPble 3aMeaNAnTCA.

B JKMAKOCTAX , rAe pacCTOSIHUE MEXAY MOJIEKY/IaMU MHOTO MEHbLLE , YeM B rasax,
BA3KOCTb 06YC/IOB/IEHA B MEPBYI0 0YEPEAb MEKMONEKYIAPHBIMA B3aMMOAENCTBMAMM,
OrpaHUYMBaIOLLMMM MOLABUMKHOCTL MOJIEKYT. B JKMAKOCTM MOJIEKYIA MOXKET MPOHUKHYTH
B COCEAHMI CI0M NIULLb NPY 06pa30oBaHUM B HEM MOJIOCTU, AOCTATOYHOM AA
nepecKkakMBaHusa Tyaa MoJieky/ibl. Ha o6pasoBaHue NOIOCTM PacxoayeTcsa SHeprus
aKTMBM3aLMU BA3KOrO TEYEHUSA. DHEPrvs akTMBALMM NaJaeT C POCTOM TEMMEPATYpPbI U
NOHUXKeHMEM AaBfieHna. Mo BAKOCTM BO MHOTMX C/Iy4aaXx CYAAT O FOTOBHOCTM MU

\Baskocrb

HA TTABHYIO
TeyeHHe MAKOCTU U rasa

JlaMMHapHOCTb U
TYpOGY/I€HTHOCTb

3akoH bepkyanin

BAskocTb
BA3KO31eKTpHUUECKMi

3 deKkT

F'mapoctaTtmKa

TeuyeHue }KMAKOCTM M rasa
fiBneHne cBepxTeKy4YecTu
dddeKT Tomca

dddeKT MarHyca

ApoccenmpoBaHue
*MIKOCTEHN U rasoB

MapaBanyeckue yaapbl

KayecTBe NpoAyKTa, NOCKOJIbKY BA3KOCTb TECHO CBSi3aHA CO CTPYKTYpPOW BellecTsa U KButaHuma
OoTpaXaeT ¢M3MKO-XMMM\IGCKMG M3MEHEHMA MaTepUnasia, KOTOpble MPOMCXOAAT BO
BpeMA TeEXHOIOrMYeCKMnX npoueccos.
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BAskoanekTpuueckuin sGppekt

\Bsa3koanekTpuaecknii s¢pdexr

BA3K031EKTPUYECKMIM SDDEKT.

. HATJIABHYIO

MpoTekaHWe NoNAPHOM HENPOBOAALLEM KUAKOCTM MeXAY 06KNaKaMM KoHAeHcaTopa - TeueHue XMAKOCTM 1 rasa
COMPOBOX/AETCA HEKOTOPbIM YBE/IMHEHMEM BA3KOCTU MIHOBEHHO MCHE3AI0LIMM NpU . JlaMMHapHOCTb M
CHATMM NONA. ITO ABNEHUE B YNUCTBIX XMMAKOCTAX NOJYYUIO Ha3BaHME TYp6YNEeHTHOCTb

BA3KO3/IEKTPUYECKOIO SDOEKTA.
. 3akoH bepkynnun

. BaskocTb
YcTaHOB/IEHO, YTO 3P dEKT BO3HMKAET TOJIbKO B NMOMEPEYHbIX MOJAX M OTCYTCBYET B .
MPOAO0/IbHbIX. BA3KOCTb MONAPHBIX KMAKOCTEN BO3PACTAET C YBENIMYEHMEM « BA3Ko3NeKTpUUECKUM 3dDpeKT
HanpAXeHHOCTM No/A B HaYasie NPornopLUOHaIbHO KBaApaTy HanpAXEHHOCTH, a 3aTeM - 'mppoctatika
NpUGIMKAETCA K HEKOTOPOMY MOCTOAHHOMY MpejesibHoMy 3HaveHuto ( BASKOCTU . TeyeHMe KMAKOCTM U rasa

HACBILLEHMA ) , 3aBUCALLEMY OT NPOBOAUMOCTU XUAKOCTU. YBENUYEHME Npo

. flBNeHue CBepXTEKy4YecTH
BOAMMOCTM MPMBOAMT K YBEIMUYEHMIO BA3KOCTU HAChILLEHMS.

. dddeKkT Tomca

Ha 3q)q)EKT OKa3blBaeT BJ/IMAHME YacToTa NosA. B Havane C NoBbIlWEHUEM YaCTOTbl ° 3¢¢eKT MarHyca

BA3KO3/IEKTPUYECKMM d(DPEKT YBEIMUMBAETCA 0 ONPeAeNeHHOro npejena, 3atem . ApoccennpoBanue
BbIPOXAAETCA [0 HY/A. YBENMUYEHUE BA3KOCTU NoJ AEMCTBUEM 3/IEKTPUUECKOro Noss MAKOCTEN M rasoB
MPOMCXOAMT 3a CHET TOFO, YTO B KMAKOCTM MOTYT HAXOAMTbCSA M/IM BO3HMKATb MOZA
AeNCTBMEM NOAA CBOGOAHbIE MOHbI. OHM CTAHOBATCA LEHTPAMM OpUEHTALMM MOAPHbIX
MOJIEKY/, T.€. UCTOYHMKAMM 3apSIKEHHbIX FPYNM, AN KOTOPbIX B 3/IEKTPUYECKOM NoJie
BO3MOXHO ABMKEHME TMMNa 31eKTpocdopesa. KoMYeCTBO ABUMKEHUA TaKMM 06Pa3OM,
NEPEHOCUTCA OT CJI0A K CJI010 MOMEepeK MoToKa.

. MppaBnnyeckne ypapeol
. KButaHuusa

Jlpyras Bo3MOXHOCTb 06pa3OBaHl4F| rpynn-opueHTaLMA NMONAPHBIX MOJIEKY, UMEIOLLMX
NOCTOSHHbIM AMNOJIbHBIA MOMEHT. MOJIEKY/IbI CNEAAT 3a SNEKTPUYECKUM MOJIEM,
OPUEHTUPYACH MNoMepeK MoToKaA : AN NMPE0A0EHUS AOMIHUTENIBHOTO CONPOTUB/IEHUSA
HY}KHbI 3aTpaTbl SHEPIUM.
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CBerTeI’IHOI’I POBOAHOCTb

CBepxTenionpoBOAHOCTb.

Bnarozaps BCTpeYHOMY KOHBEKTMBHOMY JBUKEHMIO ABYX KOMMO- HEHT Tenso-nepejaya
B He Il nponcxoamt 6e3 nepeHoca Macchl, B pesy/ibTaTe Yero TemnionposogHocTs He I
Ype3Bbl4YalMHO BbICOKA. MpoABAAETCS 3TO, HANPUMEP, B NPEKPALLEHUN KUMEHWUSA Noc/e
II- ne- pexoa - Ten/J0NPOBOAHOCTb HACTOJIbKO BbICOKA, YTO My3bIPbKM rasa
06pa3oBaTbCs HE MOFYT U MCNAapeHMeE NPOUCXOAMT C NMOBEPXHOCTH.

Bnarogaps cBEpXBbICOKOM TEM/I0NPOBOAHOCTM He Il MOXKET C/IYKUTb XOPOLIMM
X/1a40areHTOM AJ1 OXNIAXKAEHUS.

ANA pasnyHbIX Lefen hU3MKM HU3KMX TEMMEPATYP YacTo TPEBYIOTCA TEMJIOBbIE KOUM
- YCTPOWCTBA, TEM/I0MNPOBOAHOCTb KOTOPbIX MOXKHO MEHATb M0 CBOEMY YCMOTPEHMIO.
OZiHOM M3 BO3MOMXKHbIX peasinsaumi TENIOBOro K/oua ABAAETCA Tpy6Ka, HanosHeHHas
re/IMem, KOTOpbI Mbl, MEHASA AaB/IEHME MOKEM NEPEBOANTb M3CBEXTEKYYEro
COCTOSIHMS B HOpMaJibHOE M 06paTHO.

\CBepxTenmonpoBogHOCTH

HA TJIABHYIO

fiBneHne cBepxTeKyyecTu
CBepxTenionpoBoAHOCTb
TepMoMexaHU4eCKUM

3ddekT

MexaHoKaiopH4ecKmi

3 ekt

MNepeHoc No nneHKe
F'mapoctaTtmKa

TeuyeHue }KMAKOCTM M rasa
flBneHue cBepxTeKy4ecTu
dddeKT Tomca

dddeKT MarHyca

ApoccenmpoBaHue
*MIKOCTEHN U rasoB

F'mapaBanyeckue yaapbl
KButaHums
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TepmMomexaHnueckmnii 3ppekT

TepmomexaHnyeckuit adekrT.

Ecam HarpeTb He Il B 0AHOM M3 COCYA0B , COOBLLAIOLLMXCA MEXIY COBOM Yepe3 TOHKMMI
Kanuaiap MM NOPUCTYIO NEPErOPOAKY, TO B HEM 3a CYET NEPEXoa B 06bl4YHYIO
MOHM3MTCA KOHLEHTPaLMsA CBEPXTEKYYEN KOMMOHEHTbI. T.K. CBEpPXTEKyYan
KOMMOHEHTA, CTPEMSACh K YCTAHOB/IEHWMIO PABHOBECHSA, BYAET M0 Kanuaasapy nocTynarb
M3 HEeHarpeToro cocyza, a HopMasibHasi KOMMOHEHTA M3 HarpeToro BbIXOAUTb He Byaer,
YPOBEHb re/ivsi B HarpeBaeMoM COCYAE YBENMYMTCA .

70T 3hdeKT MOXKeT BbITb MCNOJIb30BAH A1 CO3JaHMA CBOe0bpa3HbIX Hacocos He I .

\Tepmomexanmueckmii 3pdexr

HA TJIABHYIO
fAiBneHune cBepxTeKy4ecTH
CBepxTen/ionpoBo4gHOCTb

TepMomMexaHUYecKui achheKT
MexaHoKanopuieckum

apdeKkT

MNepeHoc No nsieHKe
F'mapoctaTtmKa

Te4yeHue }KMAKOCTM M rasa
flBneHue cBepxTeKyyecTu
AdppeKkT Tomca

AddeKT MarHyca

ApoccenvpoBaHue
KMAKOCTEM M rasos

F'mapaBanyeckue yaapbl
KButaHyms

Copyright © 2007 | KapTa

ﬂ j Bambler’s @1 O6yuyeHHne GyxranTepoB, KypCbl NOBbILEHUA KBasMMbHKaLMK Gyxrantepos 8 feT paboTbl

B AlaHHOM cdhepe


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://rybikon.spb.ru/index.php?mode=sections&id=12

MexaHoKkanopuueckuin 3Gpekt

MexaHoKanopuyeckui aheKT.

Ec/iM NOBLICUTL AaBNEHME B OAHOM M3 COCYAOB , PACCMaTPMBAEMbIX B MPeabliayLuem
MyHKTE, 3aro/IHEHHbIX He , HAaXOAAWEMCA B CBEPXTEKYYEM COCTOAHMM, TO CKBO3b
Kanuanap 6yaeT NpoTeKaTtb TO/IbKO CBEPXTEKYYas KOMMOHEHTA.

CBepxTeKy4as KOMMOHEHTA TEeMJIoTy M3 CoCyAa , M3 KOTOPOro OHa BbITEKAET , He
YHOCMT, BCIEACTBME YEro Temnepatypa BHYTpW 3TOro cocyza 6yAeT noBbilaTbCA.
Temnepatypa ke cocyaa , B KOTOpPbIM NpUTEKaeT CBEPXTEKyYas KOMMOHeHTa 6yaeTt
YMEHbLLIATLCA.

Ha ocHoBe 3Toro acdekra M./1.Kanuuen 6b11 nocTpoeH oxaaautens. OfHa CTyneHb
oxJlaguTtena Aasana nepenaj temnepatyp 0.4 K.

JlocToMHCTBaMM MeToza ABMISETCA TO, YTO €ro X0JI040NPOU3BOANUTE/IBHOCTb He
YMEHBLLAETCA C NMOHMKEHUEM TEMMEPATYPDI.

Mcnosb3ya He 1l Ka X0N104uUIbHBIM areHT BO3MOXHO B MPUHUMME NPUBM3UTLCA CKOJb
YroHo 6/IM3KO0 K TemnepaType abCcoIloTHOrO Hy/ifl.

\Mexanoxkanopuyeckuit 3¢ ekt

HA TJIABHYIO
fAiBneHune cBepxTeKy4ecTH
CBepxTen/ionpoBo4gHOCTb

TepMoMexaHMUYeCcKnH

apdeKkT
MexaHoKaiopuiyecKumi
3 ekt

MepeHoc no nneHke
'mapocratmKa

TeyeHue }KUAKOCTHM M rasa
fAlBneHue cBepXxTeKyyecTn
ddpeKkT Tomca

dddeKT MarHyca

JpoccenvpoBaHue
XKMIOKOCTEN M rasoB

F'mpapaBanyeckue yaapbl
KBuTaHuma
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I'IepeHoc no nieHke

MepeHoc no naeHke.

lNoBepxHOCTb TeNa, conpuKkacarwueroca ¢ He Il nokpbiBaeTcA NJIEHKOM CBepxXTeKky4yero

reaua, no KOTOpOl‘;I MOXET NPOMUCXoaAnNTb NepeHOC XKNAKOCTHU U3 OHOIro cocya B Aperl‘/‘I.

TaK, Hanpumep , MYCTOM CTKaH, MOrpyKeHHbIM He 4o Kpaes B He |l Yepes HekoTopoe
BpeMs 3ano/IHUTCA resimem. CKOpOCTb NMepeHoca OT PasHOCTH YPOBHEM KUAKOCTM He
3aBMCMHT , M ONPEAENAETCA TO/IbKO NEPUMETPOM CTEHOK B CAMOM Y3KOM MecTe
coeamHeHus.

MOCKONbKY TOHKYIO NJIEHKY MOXHO paccMaTpuBaTb Kak Kanuanap, To Npu nepeHoce
resvs Ha MaeHKe MMEeeT MECTO TEPMOXMMMYECKMI 3DdEKT. MOXKHO YCUIUTb 3 dekT ,
yBe/IMYMB NEpUMETP Tena, coeamHatowero HeH aa cocyaa, Hanpumep, BCTaBMB MYy4OK
NMPOBOJIOK.

dddeKT Hawen NpMMeHeHne ans pasgaeneHmsa nsotonos renmns He- 3 u He-4. He-3 He
CBEXTEKYYMM, M NO MJIEHKE COCY/a, COAEPIKALLEro CMECh M30TOMOB YAANAETCA CaM
€060 TO/IbKO M30TON He-4. [IBUKEeHWE NIEHKU MOXKHO OCTAaHOBUTb , €C/IM MOMECTUTD
NNEHKY MEXAY 06KaZKamMM KOHAEHCATopa, Ha KOTOpbIM NOJaHO HanpsiKeHUe C
YacTtoTon 40-50 epu,.

\IIepeHoc 10 IeHKe

HA TJIABHYIO

fAiBneHune cBepxTeKy4ecTH
CBepxTen/ionpoBo4gHOCTb
TepMomexaHUYECKUI

apdeKkT

MexaHoKanopuieckmi
apdeKT

MNepeHoc no naeHke
F'mapoctaTtmKa

TeuyeHue }KMAKOCTM M rasa
fiBneHne cBepxTeKy4YecTu
dddeKT Tomca

dddeKT MarHyca

ApoccenmpoBaHue
*MIKOCTEHN U rasoB

F'mapaBanyeckue yaapbl
KButaHums
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Ckayok YNNOTHEHNA

CKayoK ynioTHEHMA.

Yto TaKoe 1060BOE COMPOTUBIEHME MPM 06TEKAHWMM TBEPADIX TE/ MOTOKOM KUAKOCTH
WM rasa - obuenssectHo. OAHAKo, KpOMeE JI060BOr0 CONPOTUB/IEHUSA, NMPM 06TEKAHUM
BO3HMKAEeT Tak Ha3blBaeMOE BOJIHOBOE COMPOTUBJIEHWE, ABNAIOLLEECS Pe3y/IbTaTOM
3aTpaT 3Heprun Ha 06pa3oBaHMe aKyCTUMHECKMX MM yAapHbIX BOJH. B rase, Hanpumep,
yAapHble BOJIHbI BO3HWMKAIOT NpM 06pasoBaHUM CKauKa YM/I0THEHWSA Y JI0GOBOM
MOBEPXHOCTM Tea Npu 06TEKaHWM ero CBEpX3BYKOBbIM MOTOKOM rasa. lMpu
06pa3oBaHMM CKaYKa YNIOTHEHUA PE3KO YBeIMYMBaETCA NIOTHOCTb, Temneparypa,
[laB/IEHME M CKOPOCTb BELLECTBA MOTOKA; B pe3y/ibTaTeé MOryT MMETb MECTO MPOLLECChI
AMccoumaumm U MOHM3ALMM MOJIEKYJT, COMPOBOMKAAIOLMECS MOLLHBIM CBETOBbIM
usnyyeHmem. CBETOBOE M3/lyYEHME MOXKET CUJIbHO pa3orpeTb Kak ras nepej
(DPOHTOMBO/IHBI, TaK M MOBEPXHOCTb ABMKYLLIEroCs Tea.

\Cka4oK ynroTHeHust

HA TJIABHYIO
dddeKkT Tomca

CKayoK ynioTHeHMA
AddeKkT KoaHaa

3dPpeKT BOpOHKH
'mapoctaTtmKa

TeuyeHue }KUAKOCTHM M rasa
flBneHue cBepxTeKyyecTn
ddpeKkT Tomca

dddeKT MarHyca

JpoccenvpoBaHue
AKMOKOCTEN M rasoB

F'mpapaBanyeckue yaapbl
KButaHuma
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S¢dekT Koanga

\9ddexr Koanpa

ddpdekT KoaHaa.
. HA TZIABHYIO

PYMbIHCKMI yueHblit FeHpu KoaHa B 1932 rozly yCTaHOBMA, YTO CTPYS XUAKOCTH, - ekt Tomca
BbITEKAIOLLAA M3 COMa, CTPEMMUTCA OTK/IOHUTLCSA MO HAMPaB/IEHMIO K CTEHKE M NpU . CKa4oK ynioTHeHus
onpeAeneHHbIX YCI0BUAX NPUIMNAET K HEM. ITO 06bACHAETCA TeM, YTO 6OKOBas
CTEHKa NpenATcTByeT CBO60AHOMY MOCTYM/IEHMIO BO3AYXa C OAHOM CTOPOHbI CTPYM,
CO3/1aBas BUXPb B 30HE M MOHMMKEHOOr0 AaBJeHUA. AHAIOTMYHO M NOBEAEHUE CTPYM
rasa. Ha ocHoBe 3Toro apceKta CTpOUTCA OZHA U3 BETBEM MHEBMOHUKM (CTPYMHOM - napocTatuka
aBTOMATHKM). . TeueHue KMAKOCTH M rasa

. flBneHue cBepxTeKy4ectu
. dddeKkT Tomca
. dddeKT MarHyca

. JApoccenupoBaHue
AKMOKOCTEN M rasoB

. 'mapaBanyeckue yaapbl
. KButaHuma

. JddekT KoaHga
. dddeKT BOpOHKH
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S deKT BOPOHKM

\9¢dexr BopoHkn

I heKT BOPOHKM.
. HA TZIABHYIO

Ecnu ypoBeHb KMAKOCTM B COCYAE C OTKPbLITOM NMOBEPXHOCTLIO MOHU3UTCA L0 « 3d¢dekT Tomca
onpeAeNeHHOro YpoBHSA Npu CBOGOAHOM C/IMBE KMAKOCTU Ye OTBEPCTME B HUKHEN . CKa4voK ynioTHeHuA
YacTu cocyAa, TO Ha MOBEPXHOCTM KMAKOCTM 06 BOAOBOPOT (T.€. BUXPEBOE ABUNKEHUE

o 7 . dddeKkT KoaHaa
BOZbl), KOTOPbIM Ha PEAKOCTb YCTOMYMB, U HAPYLUMTb €ro TpyZAHO.

« JddeKT BOPOHKH
. MnppocrtaTtrka

. TeuyeHue XMAKOCTU U rasa
. flBneHue cBepxTeKy4ectu
. dddeKkT Tomca

. dddeKT MarHyca

. JApoccenupoBaHue
AKMOKOCTEN M rasoB

. 'mapaBanyeckue yaapbl
. KButaHuma
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3¢ dekT Ikoyna-TomcoHa

\9ddexr Mxoyna-Tomcona

dddekT Axoyna-ToMCoHa.
. HA TZIABHYIO

(ApoccenbaddeKT) 3aknyaeTca B UISMEHEHUM TeMnepaTypbl rasa npu ero - Apoccennposarune
agunabatTmyeckoM (6e3 Tenoo6MeHa C OKpYKatoLen cpesion) ApoCCeIMPOBaHUM, T.€. }MIAKOCTEM M rasos
NpoTeKaHUW Yepe3 NOPUCTYIO NeperopoaKy, avadparmy mam BeHTeb. IddekT . ekt Jxoyns-TomcoHa

Ha3blBaeTCA NOJIOKMTE/IbHBIM, €C/IM TemMnepaTypa rasa npu agnabaTtmyeckom
JApOoCCeNMpoBaHUM MOHUKAETCA, U OTpMLUATe/IbHbIM, €C/IM OHa NoBbilaeTcA. Ans
KaXKJoro peasibHOro rasa CywecTByeT TOYKa MHBEPCMM - 3HAYEHUE TeMNepaTypbl Npu
KOTOpOM M3MepseTcs 3HaK addekTa. [Ana Bo3gyxa U MHOTMX APYrUX ra3oB TOYKA - flBneHne cBepxTeKy4ecTu
MHBEPCUM JIEXKMT Bbllle KOMHATHOM TEMMEPATYpPbl U OHW OX/IAXKAAOTCA B Npolecce . 3ddekT Tomca
Axoyna-TomcoHa. JpoccenmpoBaHue - 0AMH M3 OCHOBHbIX MPOLECCOB, NMPMMEHAEMbIX
B TEXHMKE CHUMEHMUA ra3oB M NONYYEHUA CBEPXHU3KUX TeMnepaTtyp.

. MmppocTtatnka
. Te4yeHHe }XMAKOCTU U rasa

. dddeKT MarHyca

. [poccenupoBaHue

KMOKOCTeN U rasos
A.c.257801: Cnocob onpeaeneHna TepMOAUHAMUYECKMX BEIMYMH ra30B, HaNpUMep, A nras

3HTa/IbLUUM, NyTEM TEPMOCTATUPOBAHMA UCXOAHOIO rasa, A4poCCENMPOBaHUA €ro C - MnapaBnnyeckue yaapel
noc/eAyoLmnmM U3MEPEHMEM TENIA, NOABEAEHHOTO JXKO K rasy, OT/IMYAOWMICS TEM, . KBuraHums

YTO C Le/iblo onpejeneHnsa TEPMOANMHAMUYECKMX BEIMYMH ra30B C OTpULATE/IbHbIM
3cpdekTom Axkoy- na-TomMcoHa, ras nocsie ApoccesMpoBaHUa OXNaxKaaloT 40
nepBOHaYasIbHOM TeMMepaTypbl, 3aTeM HarpeBatoT 40 TeMNepaTypbl Noc/e Apoccens ¢
U3MepeHUeEM MOABEAEHHOIO K HEMY TeMJ/ia U Mo M3BECTHbIM COOTHOLIEHMAM
onpeaensitoT MCKOMbIE BEIMYMHDI.
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dneKTpornapasnmyecknii yaap

\DneKTpornapaBInIecKuit ynap

JNEKTPOrnAPaBAMYECKUI Yaap.

. HATJIABHYIO

BosnHy cxKaTma B XKMAKOCTU MOXKHO BbI3BaTb TaKKe MOLLHbIM MMMNYJ/IbCHBIM . 'mapaBnnyeckune yaapbl
3/IEKTPUYECKMM Pa3pAAOM MEXKAY 3N1EKTPOAaMM, NOMELLEHHBIMU B XKUAKOCTb « DNIEKTPOrMAPaBINYECKMH
(anekTpormapaeanyeckuit apdekT KOTKMHA). Yem Kpyde DpOHT 3/1EKTPUYECKOrOo yaap

UMMYIbCa, YEM MEHee CKaTas KMAKOCTb, TEM Bbile JaBJieHMeE B Yaape M TeM
"6pM3aHTHEE" 3/IEKTPOrMAPaBINYECKUI . DNEKTPOrMAPABIMYECKMI YAap NPUMEHseTCA
NpW X0/I0AHOM 06paboTKe METasI/IOB, NMPUPa3sPYLLIEHWM FOPHbIX MNOPOJ, AJif

AMaMyIbCaLMK KUAKOCTEN, MHTEHCUDUKALMM XUMMYECKMX Peakumi U T.4. - TeyeHue XMAKOCTU U rasa
. flBneHue cBepxTeKyuyecTu

. CBeTormpapaB/M4ecKui yaap
. MnppocraTtrka

MateHT CLUA N 3566447: ®opMMpoBaHUE NAaCTUYECKUX TeN MPU NOMOLLU . JddeKT Tomca
rMAPaB/IMYECKOTO yAapa BbICOKOM 3Hepruu. MaTeHTyeTcs rva- paBBMYECKas CUCTEMA . Jddert MarHyca
B KOTOPOM CTO/NG }KMAKOCTU, HAXOAALMICA B BaKe rMAPOMYLIKM, HaNpBASETCA Ha

3aroToBKy. Jn1A NpoBeAeHMA XUAKOCTU B ABUXKEHME B YKa3aHHOM CTOJ/I6€ XMAKOCTH : ApoccenMBOBaHMe
NPOM3BOAAT INEKTPUYECKMI pa3paj, B pe3y/ibTaTe Yero reHepupyeTCcs Hanpas/ieHHas *KMAKOCTEN 1 rasos

Ha 3aroTOBKY BOJIHA, KOTOPas B COYETaHMM C COBCTBEHHbIM BbICOKMM JaBJeHUEM . MmapaBnanyeckue ypapeol
JKUIKOCTM ocyllecTBAseT AedopMaLmio 3arotoBkn. CKOPOCTb CTpyM HanpBAsSEMON Ha . KeuTaHuua

3aroToBKy, coctasaseT ot 100 go 10000 m/c.

B CLUA acbpekT FOTKMHA NPUMEHAIOT AN OYMCTKM INIEKTPOAOB OT HAIMMLLEr0 Ha HUX
NpyY 31EKTPO/IM3e MEeTaNoB, a B Mosiblue - ANA YyNPOUYEeHMUA CTasbHbIX Konew,
Typ6oreHepaTopoB. Mpy 3TOM CTOMMOCTb ONepaLmii, Kak NpaBM/Io, CHUKAETCS.

A.c. N 117562: Cnoco6 nosiy4yeHms KoJIOMA0B METAJIJIOB U YCTPOMCTBO AN
OCYLLECTBJIEHMA MPU NPUMEHEHMM BbICOKOIO HaMNPAXXEHMA 3a cHeT
3/IEKTPOrnapaBaM4eCcKoro yaapa Mexay MMKpodyacTMuamMu Matepuana,
AUCNEPrupoBaHHOroO B XUAKOCTU.

YaapHas BoJIHa BO3HMKaloLWasn B BOAE NPU O6bICTPOM MCMApEHUU METaIJIMYECKUX
CTEpPKHENM SIEKTPUYECKMM TOKOM (CM. HMKe A.c. N 129945) BnonHe npuroaHa Ans
pa3pyLUeHUA BaJyHOB U APYrMX KPEnkux MaTepuasnos, AN pa3buBKM GETOHHbIX
(byHaMEHTOB, 3a4MCTKM OKasIbHbIX OCHOBaHUI MMAPOTEXHUYECKMX COOPYHKEHMI U
APYrvx paboT CBA3aHHbIX C pa3pylueHueM. [prMBeaeHHble NpUMEpbI UAIOCTPUPYIOT
npumeHexue addekTta. Huxe gaHbl npUMepbl TOro, KakMM CNoCOH60M MOXKHO MOYYMTb
WIN YCUAUTD 3NIEKTPOrUAPaBAMYECKUI YAaap.

B anoHckom nateHTe N 13120 (1965) onmcaH cnocob 31eKTporuapaBanyeckom
(OPMOBKM PTYTHO-CEPEBPAHHBIMM 31eKTpoaMu. pU NapMMEHEHNUM TaKuX
3/IEKTPOAOB CM/1A YAAPHOM BOJIHbI B BOAE BO3PACTaET, TaK KaK K JaB/EHUIO NIOTHOM
nnasmbl, 06pasyloLLeica B KaHasle paspsga NpMbaBaseTcs JaBJieHWe NapoB PTyTH.
Mpr“MeHeHWe 3Toro crnocoba No3BosAET 3aMETHO YMEHBLLIMTL EMKOCTb KOHAEHCATOPHOM
6artapeu.

A.c. N 119074: YCTpPOMCTBO ANl NOJTyYEHWS CBEPBLICOKMX MMAPAB/IMYECKMX AABNIEHWH
npeAHasHayYeHHoe 419 OCyLecTBeHna cnocoba no A.c. N 105011, BbInosIHEHHOE
BBMJE LUMIMHIPUYECKOM Kamepbl, COO6LLEHHOM OJIHUM KOHLIOM C TPy60MpOBOAOM,
NoJAIOLLUM KUAKOCTb, a APYrMM - C PECUBEPOM, OT/IMYAKOLLIEECA TEM, YTO C Liebio
CO3JaHMA 3NIEKTPOrUAPABIMYECKMX CTENEHEN CXKaTHA NPUMEHEHbI MCKPOBbIE
NPOMEXKYTKU, pacronaraemMbl Nno AJMHE Kamepbl Ha onpeaesIeHHOM PacCTOAHUM Apyr
oT gpyra.




DneKTpOorvApaBIMyecknii yaap

A.c. N 129945: Crnoco6 nosy4eHms BbICOKMX M CBEPXBLICOKMX AABNEHUM ANA CO3AaHUA
3/IEKTPOrUAPaBAMYECKMX YAAPOB, OT/IMYAIOLMICA TEM, YTO BbICOKME M CBEPXBbLICOKME
JaB/IEHUSA B XMAKOCTM MOJIyHaloT NyTEM MCMAPEHUS B HEM AEMCTBUEM SMYJIbCHOMO
3apsAja TOKONPOBOAALMX 3/1IEMEHTOB B BUAE NMPOBOJIOKMU, JIEHTbI MU TPYOKH,
3aMblKaloLWKMX 3N1EKTPOabl.
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CeTorvapasnnyeckuii yaap

\CBerornapasnmdeckuii ygap

CeeTormMapaB/iMyeckuit yaap.

. HATJIABHYIO

CoseTtckme dusnku (A.M.TMpoxopos, I'.A.AckapbsH u I.T.llannpo) yctaHOBMAM, 4TO - MnapaBnnyeckune yaapel
MOLLHblE FMAPaB/IMYECKME BOJHbI MOXHO MOAYYMTb UCMO/b3YA JIyY KBAHTOBOMO . DNeKTporuapaBanyecKkui
reHepatopa (oTKpbiTMe N65). EC/iM ly4 MOLLHOrO KBAHTOBOIO reHepaTopa NponyCcTuTb yaap

yepes XMIAKOCTb, TO BCA SHEPrMa Jiyya norjoTMTCA B XUAKOCTU, NPUBOAA K
06pa3oBaHMI0 yAapHbIX BOJH C JaBIeHWEM, J0XOAAWMM 10 MUJIIMOHA aTMocdep. 3To
OTKPbITUE HAXOAMT, KPOME 06bIYHbIX 06/1aCTEN NPUMEHEHMS TMAPABIMYECKMX YAPOB,
OYeHb LIMPOKOE NMPUMEHEHME MUKPO3NIEKTPOHUKE, 4SS YCIOBMM 0CO6O0 YMCTbIX . TeuveHue KMAKOCTM U rasa
NOBEPXHOCTEN, A/ 06pabOTKM TaKMX MaTEPUAIOB M U3AE/NI, KOTOPbIE MCKJIIOYAIOT Mp . flBNEHMe CBEPXTEKY4eCTH
3N1EKTPOAOB M T.4. MUcronb3ys cBeTOrnApaBaMYeckuiA 3hdPEKT, MOXKHO M3Zaneka, . ddbdekr Tomca
JAMCTaHLUMOHHO, BO36YXJaTb B XXUAKOCTU rMApPaBANYECKME MMMYIbCbl C MOMOLLBIO Jlyya
cBeTa (CM. Takxe 17.7). « ekt Marnyca
. ApoccenupoBaHue

KMOKOCTeN U rasos

. CBeTormMapasiM4eckuit yaap
. MmppocTtatnka

. MppaBnnyeckne ypapeol
. KButaHuusa
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TmapoavHammyeckas KBUTaHUUA

\I'mapoguHaMmyecKkast KBUTAHIUSI

MMapoaMHaMMYecKas KBUTaHLMA.
. HATJIABHYIO

Bo3HMKaeT B Tex y4acTKax NnoToKa, rae AaB/eHUE NOHUMKAETCA 10 HEKOTOPOro - KeuTaHums
KPUTMYECKOro 3HaYeHus. MpUCyTCTBYIOLLME B MMAKOCTM My3bIPbKM ra3a UM napa, . 'MapoanHammyeckas
[BUrasiCb C NOTOKOM XMAKOCTHM M Nonagas B 061aTb AaB/EHUA MEHbLIE KPUTUHECKOTO, KBMTaHLMA

npuo6peTaeT CNoCO6HOCTb K HEOrpaHUYEHHOMY pocTy. Mocsie nepexoga B 30HY
MOHMXEHHOTO AaB/IEHMA POCT MPEKPALLAETCA M My3blpbKM HAYMHAIOT YMEHbLLATHCA.
Ec/iM Ny3bIpbKM COAEPIKAT JOCTATOYHO MHOIO rasa, To NpU AOCTUMMKEHUM MMM
MUWHUMANbHOrO paamyca, OHM BOCCTAHAB/IMBAIOTCA M COBEPLUAIOT HECKO/IbKO LIMK/I0B - Mnppocratnka
3aTyxarolmx KonebaHui, a eCaM Maso, TO My3blPEK CX/I0MbIBAETCA MONHOCTHIO B . TeuyeHue KMAKOCTM M rasa
nepsom umKie. TakMm 06pasom, B6/M3M 06TEKAEMOrO Te/la CO3[aeTCA KaBMTaLMOHHASsA
30Ha, 3aMoJIHEHHAA ABMKYLLMMMCA Ny3bipbKamu. COKpalLeHue KaBUTaLMOHHOIO
My3bIpbKa NPOMCXOAMT C GOJIBLLOM CKOPOCTbIO M COMPOBOXKAAETCSA 3BYKOBbLIM

. AKyCTMYecKas KBUTaHUMA
. CoHoJ/lloMMHecLeHLMA

. flBneHue cBepxTeKy4ectu
. dddeKT Tomca

MMIY/IbCOM, TeM 60/1ee CMJIbHBIM, YeM MEHbLLE ra3a COAEPXMT My3blpeK. Ecm - ekt MarHyca
cTerneHb pa3BUTMA KaBUTaLMM TaKoBa, YTO BO3HMKAET U 3aX/I0NbIBAETCA MHOXECTBO . JlpoccenvpoBaHme
My3bIpbKOB, TO AB/IEHUE COMPOBOXAAETCA CUJ/IbHBIM LLIYMOM CO CMJIOLLHbIM CETPOM OT MAKOCTEH M rasos

HECKOJIbKO COTEH repu, A0 COTEH Kru. CI'IeKTp pacluMpAaeTca B 06/1aCTb HU3KMUX YacToT

no Mepe yBeMYeHMs MAaKCMMaJ/IbHOro paanyca Mny3blpbKOB. - Tuapasimueckue yaapel

. KButaHuus

Ecam 6bl 3XMAKOCTb 6bl1a MAMAIbHO OAHOPOHOM, a MOBEPXHOCTL TBEPAOro TeNa, C
KOTOPbIM OHAa MPaHMYMUT MAeasIbHO CMAYMCBAEMOM, TO PaspbiB NPOMCXoAuns Gbl Npu
[aB/IEHMM 60/1€€ HM3KOM, YeM AaBJ/ieHMe HACBILEHHOMO NapaXKMAKOCTH, NP1 KOTOPOM
MAKOCTb CTAHOBUTCA HECTabuIbHOM. TeopeTmnyeckas NpoYHOCTb BOAbl Ha PaspbiB
paBHa 1500 Kr/cM. peasibHble XMAKOCTM MEHEE MPOYHbI. MaKCHMManbHasA NPOYHOCTb Ha
paspbIB TLWATE/IbHO OYMLLEHHOM BOAbI, AOCTMIHYTAsA NpM PacTAKEHWMMU BoAbl npu 10
rpag. coctasnset 260 Kr/cm. O6bI4HO e pa3pblB HACTYMAEeT Npu AaBAEHUAX,
HaCbILLEHHOMO Mapa. HW3Kas NPOYHOCTb PeasibHbIX KMAKOCTENM CBA3aHa C Ha/IMYMEM B
HMX TaK Ha3blBAaEMbIX KaBUTaLMOHHbIX 3apOAbILIEN - MIOXO CMAYMBAEMbIX YYACTKOB
TBEpAOro Tena, TBepAbIX YacTHL, YacTHL, 3amn0JIHEHHbIX Fra30M MMKPOCKOMMYECKMUX
rasoBbl NPeAOXPaHAEMbIX OT PACTBOPEHUA MOHOMOJIEKYIIPHbIMU OPraHUYeCKMMM
060/104KaMM, MOHHbIX 06Pa30BaHUI, BO3HUKAKOLWMX MOZ AEMCTBMEM KOCMMYECKMX
nyyen.

YBe/IMyeHme CKOPOCTM NOTOKA MOC/IE HaYana KaBMTaLM BEYET 3a CO60M 6bicTpoe
BO3pacTaHMe Y1c/ia PasBMBAIOLLMXCA My3bIPpbKOB, BC/IE 3a YEM MPOUCXOAMT MX
o6befiMHeHVE B 06LLYI0 KaBUTALMBEPHY M TEYEHUE NEPEXOAUT B CTPYMHOE.

Ana nnoxo o6TekaeMblx TeN, 06aajaloWmX OCTPbIMK KpOMKaMMK, (hopMmrpoBaHme
CTPYMHOIO BMAA KaBUTaLMM MPOMCXOAUT OYEHb BbICTPO. Ha/sMuMe KaBUTaLUK
He61aroNnpUATHO CKasblBaeTCA Ha paboTe rMapaBMyYeCcKUX MaLlMH, TYPOMH, HAacOCOB,
CYZI0BbIX rpEBHbIX BUHTOB M 3acCTaB/AET NPUHUMATb MEPbI K U36EXKaHWIO KaBUTaLMK.
Ecsiv 3T0 OKa3biBaeTCA HEBO3MOXKHBIM, TO B HEKOTOPbIX CJTy4asX MOJIE3HO YCUIUTb
pasBMTME KaBUTaLMM, CO3JaThb TaK Ha3blBAaEMbIM pEXMM "'CyepKaBmTa- Lun",
OT/IMYAIOLLMMCS CTPYMHBIM XapaKTEPOM O6TEKAHWA M NPUMEHMB CneLMabHoe
npoguampoBaHue nonactei, obecneynTb 61aronpuaTHbIE YCI0BUA paboTbl
MEeXaHW3MOB. 3aMblKaHME KaBMTALMOHHbIX NMy3bIpbKOB BO/IM3U MOBEPXHOCTH
06TEKAEMOrO TeJIa YACTO NMPUBOAUT K paspyLUEHMIO NOBEPXHOCTM, - TaK Ha3biIBAaeMOM
KaBUTaLMOHHOM 3po3nu. YT06bl M36eKaTh 3ax/10MblBaHUE KaBUTALMOHHbIX My3blpbKOB,
HaZo noJatb B 06/1aCTb MOHWKEHHOIO JAB/IEHUS KaKOM-HMOY b ras, Hanpumep BO3AyX.

Tak caenamm cneupanmctbl Fmaponpoekta. OHM NOCTPOMAIM Ha Bogoc6poce HypeKcKoi
MOTMHbI B 06/1aCTM MAKCMMaJIbHOM KaBUTALIMM MCKYCTBEHHbIM TPAMI/IMH, CO3[aB TEM




TmapoavHammyeckas KBUTaHUUA

CaMbIM 60/1bLLYI0 30HY MOHMMKEHHOrO AAB/IEHWSA, KOTOPYH COEAMHMIM C aTMOCEPOM.
Tenepb KaBWUTaLMA 3acacbiBasa BO3AyX M3 aTMocchepbl M cama cebsa paspylmna.

OyeHb YacTo MCMO/Ib3YIOT MPOMCXOAALME MPU KABUTALMK Pa3pyLLEHMA A/ YCKOPEHUS
Pa3/IMYHBIX TEXHOIOMMYECKMX NPOLECCOB.

A.c. N 443663: Cnoco6 npurotoBfeHus rpy6bix KOPMOB, BK/IKOYAIOLWMIM 06PaBOTKY UX
pacTBOPOM LLEIOYM, OT/IMHAKOLLMICSA TEM, UYTO C Lie/Ibl0 Pa3MArYEHNS U YCKOPEHMS
B/1aroHacbILEeHMA KopMa, 06paboTKy ero oCyLecTBAAIT B KABUTALMOHHOM pEXMUME.

TOP
Rambler's\ 00/
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AKyCTVNeCKaﬂ KBUTaHUMA

\Akycrudeckas KBUTaHIUSI

AKyCTMUYeCKasa KBUTaHLMA.
. HATJIABHYIO

3T0 06pa3oBaHUE U 3axJI0NbIBaHME MOJIOCTEM M KUAKOCTU MOZ BO3AENCTBUEM 3BYKA. - KeuTaHums
Monoctu o6pasytoTca B pesy/bTaTe paspbiBa }KUAKOCTM BO BPEMSA MOJIynepmoioB . TuapognHamuueckasn
catma. MonocT1 3ano/iHeHbl B OCHOBHOM HACbILIEHHbIM MAapOM AaHHOM XMAKOCTH, KBUTaHUMA

MO3TOMY NPOLECC MHOrAa Ha3biBaeTCA NAapOBOM KaBMTALMEN B OT/IMYME OT ra30BOM
KaBMTaLM- MMHTEHCUBHbIX HEJIMHEMHbIX KoNe6aHUM ra3oBblX (06bIYHO BO3AYLIHbIX)
Ny3bIpbKOB B 3BYKOBOM M0J1€, CYLLECTBOBABLUMX B XXMAKOCTM O BKIOYEHUSA 3BYKA.
Ecnu rasoBas KaBuTaumMs MOXKET NpoTeKaTb C 60/blIel MM MeHbLLEN MHTEHCUBHOCTbLIO . 'mppocratmka

Npu N06bIX 3HAYEHMAX aMMJIMTY/bl AABEHMA 3BYKOBOM BOJIHbI, TO MapoBas Juiib Npu . TeueHue KMAKOCTU M rasa
AOCTUNKEHUM HEKOTOPOr0 KPUTUYECKOrO 3HAYEHUA aMMNIMTYAbl AaBNEHMA, TaK
Ha3blBaeMOro KaBMTaLMOHHOro nopora. BenMuunHa atoro nopora - ot AaBAeHUAHa-

. AKyCTMYeCKas KBUTaHUMA
. CoHontoMHHecueHuMA

. flBNeHue cBepXTEKy4YecTH

CbILLEHHOrO NMapa MAKOCTU [0 HECKOJIbKUX JECATKOB M Aaxe coTeH aTmocdep (B - 3ddekT Tomca
3aBMCUMOCTH OT COAEPKAHMSA B KMAKOCTM 3apoAbilleit). IKCNepeMeHTaIbHO . dddeKT MarHyca
YCTaHOBJ/IEHO, YTO BE/IMYMHA NOPOra 3aBMCT OT MHOTMX akTopoB. Mopor noBbilaeTca . JlpoccenupoBaHue

C POCTOM FMAPOCTATUYECKOrO aB/IEHMs, NOC/E 0BKATUSA KMAKOCTH BLICOKMM (MopsAAKa
1000 aTM.) CTaTUCTUYECKMM JiaBJIEHUEM, NPU 06e3raxkMBaHUM U OXaXKAEHMU
¥MAKOCTU, C POCTOM YaCTOTbl 3BYKa M C YMEHbLIEHWMEM NPO/O/IKUTEIbHOCTH - Tuppasnuyeckue yaapbl
03ByuYMBaHuA. Mopor Bbile A8 6erywen, Yem Ansa CToAYen Boapl. . KsutaHums

KMAKOCTEM M rasos

Mpu 3ax/10MbiBaHUM CHEPHUUECKOM MOJIOCTH AAB/IEHUE B HEWM PE3KO BO3PACTAET, Kak
Mpu B3pbiBE, YTO MPUBOAMT K M3/IyHEHMIO MMMNY/IbCA C:KaTUA. JlaBneHue npu
3aX/10MbIBaHMKM OCOBEHHO BE/IMKO MPU KaBMTaLMM 3aX/10MbIBaHU HA HU3KMX YacToTax B
06€e3ra}XeHHOM }KMAKOCTM C MasibiM AaB/IEH HACbILEHHOro napa. Ecim ysenmnuntb
COAep:KaHue rasa B KMAKOCTH, To Anddysua rasa B NoaoCTU YCUAMUTCSA, 3ax/I0NblBaHUE
MOJIOCTEN CTAHET HEMOJIHbIM M MOABEM AABIEHMA MPU 3aX/I0MbIBAHMM - HEGOJIb- LIMM.
Mpu cofepKaHuu rasa B KMAKOCTHM Bbllle 50% OT HaCbILLEHUA BO3HUKAET
KaBWUTALMOHHOE 06€3raKMBaHME KUAKOCTM - 06pasoBaHUE M BCMJIbIBAaHME ra30BbIX
My3bIpbKOB W BbIPOXKAEHUE NAapOBOM KaBMTaLUMM B ras3oByto. Ecim o6pasoBaBlumecs
napoBble My3blpbKW KONEBIIOTCA B6/IM3M rPaHMLIbl C TBEPAbIM TE/IOM, OKOJIO HMX
BO3HMKAIOT MHTEHCMBHbBIE MMKPOMOTOKM. MOAB/IEHME KaBUTALMM OrpaHMUMBAET
JanbHelLwwee NoBblleHWe MHTEHCUMBHOCTU 3BYKA, M3/1y4AaEMOrO B JKMAKOCTH, YTO
BJIEYET 3a COBOM CHUMKEHME HArPy3KM Ha M3NydaTesb.

AKycTMYeCKan KaBuTaLMA Bbi3blBaeT paj 3PdEKTOB. YaCTb U3 HWUX, HaNpUMep,
paspyLleHue U AMCNeprupoBaHMe TBEPAbIX TEJ, SMYJIbIrMPOBAHUE KUAKOCTEM, OUYMCTKA
- 06513aHbl CBOMM MPOUCXOXKAEHMEM YAapam MNpH 3ax/10MbIBaHWUK NOJIOCTEN U
MMKPOMOTOKaM B6JIM3U My3bIpbKOB. Jpyrme 3¢ deKTbl (HanpMmep, Bbi3biBaeT M
YCKOPSiET XMMUUECKME peaKLMu YCTAaHOBK) CBS3aHbl C MOHM3aLUMeN Npyu 06pa3oBaHMM
nosiocten. bnarogapsa 3TMm acbdekTam akycTUUECKas KaBUTaLUMsA HaxoauT Bce 6onee
LUMPOKOE NMPUMEHEHME AN1si CO34aHMUS HOBbIX M COBEPLUEHCTBOBAHMS M3BECTHbIX
TEXHOIOMMYECKMX NMPOLECCOB. BO/IbIIMHCTBO NMPaKTUYECKMX NMPUMEHEHUI Y/IbTPa3BYyKa
OCHOBaHO Ha 3 deKTe KaBUTaLMM.

B A.c. 200981 onucbIBaeTCs yCTaHOBKA, MCMOJIb3ytolas B CBOeH paboTe sBNeHME
KaBMTauMK. HasHauYeHWe YyCTaHOBKM - CHATME 3ay- CEHLEB C AeTasIEN CaMOM Pas/IMYHOM
dopMbl. JleTanb NoMeLaeTca B XUAKOCTb NOJ BbICOKMM AaBNEHUEM, HACbILLEHHYIO
MeNbYaMLLUMMKM abpasmBHBIMM YacTULaMK. MNpu BO36YHKAEHUM B KMAKOCTU MHTEHCMBHOM
aKYCTMYECKOM KaBMUTaLMM 3ayCEeHMLbl OTAENAIOTCA OT AeTanel; BA06aBOK JeTaslb
OYMLLAETCA OT CTPYKKU U Macsia He TOJIbKO Ha OTKPbITbIX MOBEPXHOCTAX, HO U
rlyGOKMX OTBEPCTUAX.




AKyCTVILIeCKaﬂ KBUTaHUMA

A.c. 285394: Cnoco6 co3aHMa KaBUTaLMK B KUAKOCTM MyTEM BO3OYKAEHMA
HenpepbIBHbIX KoNlebaHWiM 3BYKOBOM MM YNIbTPa3BYKOBOM YaCcTOTbI, OT/IMYAIOLLMICS
TEM, YTO C LieJIbl0 MOBabILLEHMA SPO3MOHHOM aKTMBHOCTU XKMAKOCTM BO36YKAAlOT B
noaynepuos CxKatusl A0NOJHUTEbHbIN MUKOBbIM MMMY/IbC CKATUA, COOTBETCTBYIOLLMM
No BpeMeHM KOHLY ha3bl pacLUMPEHUA MM Hadvany ¢asbl 3ax10MbiBaHMUA
KaBUTaLMOHHBIX NOJIOCTEN.

A.c. 409569: Cnoco6 AeTeKTMPOBAHUA PaMOAKTUBHBIX M3/TyYEHUM MO MX BO3AENCTBMIO
Ha NpoTeKaHME aKyCTUYECKOM KaBUTaLMM B M- KOTAX, OT/IMYAOLLMMCS TEM, YTO C
Lesiblo yBeJIMYEHUA HALEXHOCTM AETEKTUPOBAHUA, B KaBUTMPYIOLLEE aKyCTUYEeCKoe
nosie NoMeLlaloT TecT-obpasel, onpeaesnalT CTENeHb ero 3po3nm, No U3MEHEHUIo
KOTOPOM CyAAT 06 MHTEHCMBHOCTW PAZMOAKTMBHOMO U3/1y4YEHMS.

A.c. 446757: Cnoco6 nosyyeHus Teniomany4eckon MeTKMU, HanpuMep, A8 U3MEPEHUS
pacxofa nyTem BO3AeMCTBUSA MU3JTyYEHUEM HA MCCAELYEMBIN MOTOK, OT/IMYAOWMIMCS
TEM, YTO C Lie/Iblo paclUMPEHUA AMana3oHa U3MEPSEMbIX Cpejl, BO3LENCTBYIOT Ha
KOHTPOJIMPYEMbIM MOTOK Y/IbTPa3BYKOBbIM MOJIEM C MHTEHCMBHOCTbIO BbILLE NOpOra
KaBWUTaLUM, POKYCUPYIOT 3BYKOBbIE BOJIHbI B JIOKa/IbHYI0 06/1aCTb, CO3Aal0T
KPaTKOBPEMEHHbIM MPOLECC KaBUTALMU M NOJTyYaloT Tenodusnyeckyo
HEeo4HOPOAHOCTb 3a CYET NPOAYKTOB KaBUTaLMM.
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CoHonoM1HecueHums

\CoHonoMIHECIeH I

CoHoNtoOMUHECLeHLMA.

. HATJIABHYIO

B MOMEHT 3ax/10MbIBaHMA KaBMTALMOHHOIO My3bipbKa HablogaeTcs ero cnaéoe - KeutaHuus
CBEYeHMWe, MPMYMHOM 3TOr0 ABJIEHUSA AB/AETCA HarpeBaHue rasa B Ny3bipbKe, . TnapoamHammuecKas
06YCNIOB/IEHHOE BbICOKUMM JABIEHUAMM MPU €ro CXJ/I0MNbIBaHWM. BCrbIlKa MOMXKeT KBUTaHLMSA

anntbca ot 1/20 go 1/1000 cek. MHTEHCUMBHOCTb CBETA 3aBMCUT OT KOJIJIMYECBa rasa B
ny3blpbKe: ec/iM ra3 B Nny3blopbKe OTCYTCTBYET, TO CBEYEHME He Bo3HMKaeT. CBeToBOE
M3JTy4eHMA My3blpbKa OYeHb C1A60 U CTAHOBUTCS BUAMMbIM NPU YCUAEHUU MW B - CoHonommHecueHUMA
MO/IHOM TeMHoTe. . Mnapoctatika

. TeuyeHHe KMAKOCTU U rasa

. AKycTM4YecKasa KBUTaAHLMA

. flBneHue cBepxTeKy4ectu
. dddeKT Tomca
. dddeKT MarHyca

. ApoccenupoBaHue
KMAKOCTEM M rasos

. MppaBnnyeckne ypapeol
. KButaHuusa
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CeobopaHble KonebaHuA

\CBo6ogHbIe KOne6Ganms

CBo60aHble KonebaHus.

. HATJIABHYIO

CBo6oAHble KonebaHWA - NpeACTaBAAT co60M KonebaHus, coBepLiaemMble CUCTEMAMM, - MexaHnueckue KonebaHua
npeAcTaB/ieHHbBIMM CaMMM cebe, OKOJI0 CBOEro MNoJIoXKeHMs paBHoBecusA. /Jns . CBo6oaHble KonebaHus
BO36Y:KAeHMA COBCTBEHHbIX KosiebaHui TpebyeTcs onpeaenieHHoe KOIMYeCcTBo . BbIHyXaeHHble KonebaHus

3Hepruu. YacTtoTta COB6CTBEHHbIX KOJIE6aHMM onpegenaeTca UeJIMKoM CBOMCTBaMM

. . flBneHue pe3oHaHca
CaMOM CUCTEMBI.

. ABTOKOne6aHus

A.c. 245 419: Cnoco6 onpeeneHms rNaBHbIX LeHTPabHbIX OCEM M MOMEHTOB MHEPLIMM + MexaHuyeckue koneGanus
FeoMeTPUYECKOM (DUrypbl, UMEIOLLEN C/IONKHbIE OYEpPTaHMSA, NyTEM M3MEPEHUs nep1oaa . AKyCcTMKa
Kone6aHMA NNaCTUHKKU, AaHHOM GUrype, OTIMYAIOLLENCS TEM, YTO C Lie/bIO MOBbILLEHWA . YnbTpaseyk

TOYHOCTM, B JIACTMHKE MPOCBEP/IMBAIOT TPM OTBEPCTHMSA, HE IEKALLME HE HA OAHOM
NpAMOM, NPOTATUBAIOT Yepes JBa M3 HMX HUTb, HATAMMBAIOT €€ FOPU30HTA/IBHO U
U3MEPAIOT NEpMOA KoebaHWsA NAACTUHKM, 3aTEM NPOTArMBAOT HUTb Yepes BTOPYIo
napy OTBEPCTUI M TaKKE M3MEPAIOT Nepuos KosebaHus NAacTUHKK, M Mo USMEPEHHbBIM
nepuojam KonebaHui NOACUATLIBAIOT 3HAYEHUA OCEBbIX M LIEHTPOBEKHBIX MOMEHTOB
MHEPLMU OTHOCUTEIbHO LIEHTPasIbHbIX 0CEN MHEPLMM (PUTYPbI.

. BonHoBoe aBuKeHHe

A.c. 280 014: Cnoco6 onpeaeneH1s KoopAMHaT LeHTpa TAXKECTU MeXaHMYEeCKOM
CUCTEMBI, 3aK/II0YAIOLLEMCA B TOM, YTO K CUCTEME MOOYEPESHO MPUKIAAbIBAIOT
JBVIKYLLIME MOMEHTbI, U N0 BEIMUYMHE STUX MOMEHTOB B 3aBUCMMOCTH OT BeCa CUCTEMbI
onpesensioT KOOPAUHaTbI ee LEeHTPA TAXECTH, OT/IMYALLMMCA TEM, YTO C LieJIblo
NOBbILUEHMS TOYHOCTU U3MEPEHMS MPU OrPaHMYEHHBIX Yr/1lax NOBOPOTA CUCTEMbI,
JBMIKYLME MOMEHTbI, NMPUKIAJbIBAEMbIE K CUCTEME, U3MEHSAIOT MO FAPMOHMYECKOMY
3aKOHY, C NOCTOAHHOM aMMIMTYZOM Ha ABYX Pas/IMyHbIX MO YacToTe KoJebGaHuM
peXumMax, U3MEPSIOT ABUNKYLLME MOMEHTbI NMPU NPOXOXAEHUM CUCTEMOM HYIEBOIO
NOJIOXKEHUA 1 HEKOTOPOr0O NPOU3BOJIBHOIO BbIGPAHHOIO APYroro NosoXKeHus,
OTJ/IMYHOrO OT HY/IEBOTO, U MO BE/IMYMHE ITUX MOMEHTOB B 3aBUCMMOCTM OT YaCTOTbI
KOJIe6aHW1sA CUCTEMBI M €€ Beca OMNpeaesisitoT KOOPAMHATbI LEHTPA TAXKECTH.

A.c. 288 383: Cnoco6 U3MepeHms HaTAXKEHMA ABUKYLLENCA MarHUTHOM JIEHTbI B
JIEHTOMNPOTAXKHbIX MEXAHM3MaX MO YacToTe ee KonebaHUM, OT/IMUAIOLIMICA TEM, UTO C
Lie/Iblo NOBbILWEHUA TOYHOCTM, PETMCTPUPYIOT KPYTUJ/IbHbIE KONIeGaHUA IEHTbI BOKPYT ee
NPOAO/IbHOM OCH, U MO YaCTOTHOMY CMEKTPY Koe6aHMM onpesensoT CpeaHIo
BEJIMYMHY HATAKEHUA NIEeHTbI.

CBo6oAaHble Koie6aHMA M3-3a HEMPepPbIBHOMO PacxoAa SHEPruM Ha NPEeoAo/IeHHE CH
TpeHUs, BCeraa ABAATCA 3aTyxalowmmm. CKOPOCTb 3aTyxaHus onpegenseTtcs
XapaKTepUCTUKaMM Cpejbl, B KOTOPOM MPOMCXOAAT KoaebaHus.

A.c. 246 101: Cnoco6 U3MepeHUs MacCOBOro pacxoAa KUAKOCTEN M ra3oB NyTem
coo6LieHUn KonebaHMM y4acTKy Tpy6onpoBoaa Co CpefjoM, OT/IMHAIOLMMCA TEM, UYTO C
Lie/1bio NOBbILIEHNA TOYHOCTU M3MEPEHMSA, YHaCTKy Tpy6onpoBoJa coobLaoT
NepuoAMYECKME KONEGAHUA 1 U3MEPAIOT BPEMS 3aTyXaHMs CBOGOAHbIX Kosie6aHUi
yyacTka Tpy6onpoBoja Mexay AByMs (PUKCMPOBAHHBIMKM YPOBHAMM Koe6aHUM,
06paTHO NpOrMopLUMOHaIbHOE KOIMYECTBY NpoLeLei 3a 3TO Bpems cpejbl.

A.c. 274 276: Cnocob u3MepeHus JaBneHusA, BOCMIPUHMMAEMOro MHAMKATOPOM B BUAE
KBApLIEBOM MIACTMHKM OT/IMHAIOLLMMCA TEM, YTO C Li€/Ibl0 MOBbILLEHMSA
YYBCTBUTENILHOCTU U HAZEKHOCTU U3MEPEHUA, YKA3AHHYIO NJIACTUHKY NPUBOAAT B
pe3oHaHCHoe KonebaHMe U Mo U3MEHEHUAM ee UMMNeJaHca M feKpeMeHTa 3aTyxaHuMA




CeobopaHble KonebaHuA

CyAAT O BOCNPHUHATDBIX €€ AaBIEHUNAX.

A.c. 348945: Cnoco6 onpeaenieHnsa coaepaHma B AlLe NI0THOM KUAKOM dpaKkuy,
OT/INYAIOLLMICA TEM, UTO C Lie/Ibl0 COXpaHEHMA MJIOTHOCTM AL M COKPaLLEeHUS
NPOAO/IXKMTEIbHOCTU NPOBEAEHUS NpoLecca, COAEPHKaHWUA MI0THOM KMAKOM dpaKumm
B AMLE onpeaensioT No YMc/y KosnebaHu ero CoAepMMOro NyTem BO34eMCTBUAHA
ANLO MAaATHUMKOBbIX MaATHMKOBbIX KOJIe6aHUM 0 3ajaHHOM aMMIMTY/bl 3aTyXaHMA 1
nocsiesytoLUlero nepecyeTta noay4eHHoro YmMcaa KosebaHui no npeasapmTesbHO
NOCTPOEHHOM Ka/IMGPOBOYHOM KPMBOM Ha CoZieprKaHue NAOTHOM M XKUAKOM (bpakumm
Aanua.
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BblHy)KﬂeHHble Kone6aHus

\BbIHY>K/I€eHHBIE KOeOaHUsI

BbIHYXA€HHblE KONlebaHMA.

. HATJIABHYIO

BbIHY:KA€HHble KoNlebaHMs COBEPLUAIOTCSA Moj AeMCTBUEM BHELUHEN Nepuoanyeckon / - MexaHunyeckune KonebaHus
WM NOYTM NepUoaMYEcKoi/ Cuibl, HanpuMep, KonebaHusa memMbpaHbl MMKpOhoHa, . CBo6oaHble KonebaHusa
6apabaHHOM NepenoHKM yxa, YAapHOro 3/IeMeHTa OT6OMHbIX MOIOTKOB, NJACTUHI
MarHMTOCTPMKLMOHHOrO Npeo6pa3oBaTtenia y/ibTPa3BYKOBbIX arperatos. Yactora
BbIHYAEHHbIX KoJle6aHMI paBHA YacToTe BbIHYKAAOLLEN CUIlbl, @ aMNAUTYAa
KoJie6aHMM 3aBUCHT OT CBOMCTB CUCTEMbI. - AsToKON€6aHMA

. MexaHunyeckue KonebaHus

. BbIHy>kaeHHble KonebaHuA
. flBneHue pe3oHaHca

A.c. 271 868: Cnoco6 aBTOMaTMYECKOro KOHTPO/IA Havala 06pa3oBaHus . AKycTHKa
HepaspyLIAeMOM CTPYKTYpbl GETOHHOM CMECH NP BUGPOGDOP- MMPOBaHMU MYTEM . YnbTpaseyk
(bMKCaLMM MOMEHTA M3MEHEHWA CBOMCTB GETOHHOM CMECH, OT/IMHAIOLLMICA TEM, UTO C
Le/bl0 MOBbILIEHUA TOYHOCTH M3MEPEHUSA, ONPEENAOT MOMEHT COBMAZaHUA BEUUMH
aMnAMTy [ BUGPaLMM 6ETOHHOM CMECH M CTO/Ia BUGPOMJIOWAAKM.

. BonHoBoe aBuKeHHe

A.c. 301 551: Cnoco6 M3MepeHMa MacChl, BK/OYAKOLMI OnpeaesieHne NnapaMeTpoB
KoNe6aHMA, OTIMYAIOWMICA TEM, YTO C LEe/bio TOYHOrO M3MEPEHUA U UCKOYEHNA
B/IMAIHUA BHELIHMX MEXaHMYECKMX MOMEX, HanpUMep, NpM KOHTPOJIE MacChl pbibbl
3arpyXaemoi B KOHCEPBHYIO 6aHKY Ha MNjiaBy4YemM pblIBOKOHCEPBHOM 3aBoje, Ha
U3MEPAEMYI0 YNPYro NoABELLIEHHYI0 MAcCy NEPUOAMYECKM BO3LENCTBYET
BO3MYLLUAIOLIEN CM/IOM C HYaCTOTOM, OT/IMYAIOLLEMCA OT YAaCTOThl MOMEX U MO aMMIMTyae
BbIHY>JEHHbIX KOIe6aHMM, BO3HUKAIOWMX MPU 3TOM, CYAAT O BE/IMYMHE MACChl.

A.c. 560 563: CNoco6 KOHTPOAA BblAaMBAHUABBIMEHW KMBOTHBIX NPYU MalIMHHOM
JOEHWMM, BKJIIOYAIOLLMI OMpesesieHMe CTENEHU OMOPOXKHEHUSA BbIMEHU MO M3MEHEHUAM
(hU3MYECKMX CBOMCTB €ro C NOMOLLbIO M3BECTHBIX YCTPOMCTB, OT/IMYAIOLLMIACS TEM, UYTO
C LUe/Iblo MOBbILEHWUA TOYHOCTU KOHTPOJIS, ONpeAeneHns CTENEHU ONOPOXKHEHUA Jonen
BbIMEHM BeAyT N0 M3MEHEHUIO YPOBHS M YacTOTbl aKYCTUYECKMX Kone6aHUM
BO3HMKAIOWMX B HMX.

BbIHy)Kﬂ,eHHble KonebaHus, BO36y>KAaeMble B CUCTEME BHELWWHUMHU CHUTaMU, HaCTo
NPUBOAAT K MHTEHCU@MKALMM MHOTUX, TEXHOJIOMMYECKMX NPOLLECCOB.

A.c. 460 072: Cnoco6 pacnblIEHUS KMAKOCTEMN, NO KOTOPOMY Ha pacrbliIAeMyto
JKMAKOCTb HAaKNaZAbIBAKOT BbICOKO YACTOTHbIE KOJIe6aHMs, OT/IMHAOWMMCSA TEM, YTO C
uesibio nosbiweHuA 3dEKTUBHOCTU pacnblieHns, MPUMEHAIOT NocaeoBaTesibHoe
Ha/loKeHUe KonebaHWM pas/IMuHbIX YacToT.

A.c. 512 893: Cnoco6 3/1eKTPO3PO3MOHHOM 06PabOTKM C NoAAYEN B MEKINEKTPOAHDIM
3a30p OAHOBPEMEHHO C paboyen KMAKOCTbIO HEMTPAsIbHOIO rasa, OT/IMYALLMICA TEM,
YTO C LeNblo MHTEHCHMPUKaLMM NpoLecca, a3 BBOAAT B MY/IbCUPYIOLLEM PEXUME C
yacrtotom 0, 15 -0, 2 'y,

MateHT CLUA 3 467 331: Cnocob pa3matbiBaHMA NEHTbI, 3aK/IHOYAIOLWMIACA B TOM, UYTO
YYaCTOK /IEHTbI, CMaTbIBAIOLLENMCA C MOJAMLErO PY/IOHa, NMPUBOAAT B KoNebaHUs, Noj
JAeNCTBMEM KOTOPOro NPeoo/IEBAETCA CUJla CLEMJIEHUS MEXKIY BUTKAMM NIEHTDI
noZarwLlero pysioHa.

Ecnv Ha cBepsio HaNoXKUTb B Npouecce CBep/eHUA BO3BpaTonoCcTynaTe/ibHble
KonebaHuA, HanpasJieHHbl€ BAOJ1Ib €ro OCK, TO npouecc ceepaeHnAa HaMHOro




BbiHyA€HHble KonebaHus

YMpOLWaeTCcs, TaK Kak CBEPJI0 MHOTOKPATHO /C YacTOTOM KonebaHms/ Kak 6bl
BO3BPALLAETCS B MCXOAHOE MOJIOKEHME, NMO3TOMY ero He YBOAWT, TpeHue

YMeHbLUaeTCA, NoBbILaeTCA YANCTOTa NOBEPXHOCTU CBEPNEHUA.

TOP
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fiBneHve pe3oHaHCa

\{IBnenne pesoHanca

flBneHue pe3oHaHca.
. HA TZIABHYIO

Ocobyto posib B KosiebaTe ibHbIX NPoLEeCccax UrpaeT sB/IEHME pe30HaHCa - Pe3KOro - MexaHuueckue konebanua
BO3pacTaHMsA aMNIMTY bl BbIHYXKAEHHbIX Kole6aHUi, HacTynatowero npm . CBo6oaHble KosiebaHusA
NPUBAMKEHWUM YACTOT COBCTBEHHBIX M BbIHYKAEHHbIX KOIe6aHWM cUCTEMbI. ABNeHMe

. BbIHYXAeHHble KonebaHuA
pe30HaHCa UCMO/Ib3YeTCA /1A UHTEHCUMMKALMM PA3IMUHBIX TEXHONOMMYECKMX

. flBneHue pesoHaHca

NpoLLecCcoB.
. ABTOKONEeb6aHuA

A.c. 119 132: BU6paLMOHHBIM TpaHCNOPTEpP, BbINOMHEHHbIN BBUAE *enoba Uan Tpy6bl C + MexaHuyeckue koneGanus

pasmelLLeHHbIMM BO/Ib HAX C ONpeeNeHHbIM LiaroM BU6paTopamu, OTIMYalLLMICS . AKycTHKa

TEM, YTO C Lie/Ibl0 YMEHbLIEHWUS KOIMYEeCTBa BU6PATOPOB, NPMBOAALLMX TpaHCMopTep, . YnbTpaseyk

4aCTb U3 HUX 3aMeHeHa noAnpy*XMHEHHbIMU p€aKTUBHbIMKM MaCCaMM, HACTPOEHHbIMA B

- - o . BonHoB B H
pe30HaHC CO BCEU KONEBNIOLLENCA CUCTEMOM. 0/1HOBOE ABMKEHUE

A.c. 508 543: Cnoco6 06paboTKM METAITIMYECKUX U3AENNI, BKOYAIOLLMIA Harpes A0
TemnepaTtypbl OTNYCKa C 0AHOBPEMEHHbIM MPUJIOKEHUEM MEXAHMYECKOM BUBpaLIMM,
OT/IMYAIOLLMICS TEM, UTO C Lie/iblo NpeoTBpaLleHMsa 06pa3oBaHMs YCTaI0CTHbIX
TPeLMH U MHTEHCMMDMKALMM NPOLIECCA CHATUA BHYTPEHHUX HANPAMXKEHWUI B CBAPHbIX
usgenuax, o0bpaboTKy BeAyT NP MECTHOM HarpeBe 30Hbl CBAPHOIO LBA C
0ZIHOBpEMEHHOM BUGPALMEN BCEro U3AENUSA, OCYLLECTB/IEMON B pE30HAHCHOM
peXMMe C YacToTOM, COOTBETCTBYIOLENM YacToTe MpuM ero Harpese.

A.c. 515 006: Cnocob CyLIKM1 ANCNEPCHBIX MaTePUAoB, HaNnpMMep, Cosoaa, B
KUMALWEM C/10€ NyTEM NPOAYBKM €ro BOCXOAAWMUM MYJIbCUPYIOWMM MOTOKOM
TEMNJIOHOCUTENSA, OT/IMYAIOLMICA TEM, YTO C LieJblo MHTEHCUDUKaLMM
TEN0MaccoobmMeHa, NPOAYBKY BeAyT B PEXMME pe30HaHCa C YBEJIMYEHUEM B
3aBMCMMOCTM OT BJIQYKHOCTM MaTepuasia YacToTbl My/IbCalMii MOTOKA TENJIOHOCHTENS,
Hanpumep, Ana conoga ot 6 fo 14 ['y., U NoaAepKaHWeM ee cpefHei YacTote
COBCTBEHHbIX KOJIE6aHMIM NIOTHOCTM KMMALLETO C/0SA, U AN USMEPEHUSA KaKMX-/IMBO
XapaKTEPUCTUK CUCTEMBI.

A.c. 175 265: Pe30HacHbIM AaTUYMK YPOBHSA CHMKEHMSA ra3oB, COoAEpIKaLlmM
KoJsie6aTesbHbIM KOHTYP, BbINOJIHEHHbIM BBMAE CTEPKHEN C YKPENIeHHbIMU
TOKOMPOBOAALMMU S/IEMEHTAMM, OT/IMHAKLLMIMCA TEM, YTO C Lie/Ibl0 MOBbILIEHUS
TOYHOCTM M3MEPEHUA, CTEPIKHM HACTPOEHbI HA Pa3/IMYHbIE PE30HAHCHbIE YacTOThbl U
pacrnofoXeHbl OTHOCUTENBHO APYr Apyra Ha pacCTOSIHUM, MO3BO/IAILLEM 06pPa3oBaTh
3NEKTPUYECKYH0 EMKOCTb, JOCTATOUHYH [/151 BO3GYXKAEHUA OAHOIO U3 CTEPKHEN.

A.c. 271 051: Cnoco6 M3mMepeH1s Macchl BELLECTBA B pe3epByape, Hanpumep,
KUAKOr0, OT/IMYAIOLMIMCA TEM, YTO C LIE/IbIO MOBbILLEHMA TOYHOCTM M HAAEKHOCTH
U3MEPEHMA BO3GYKAAIOT MEXAHWMYECKME PE30HAHCHbIE KOeGaHMsA CUCTEMbI pe3epByap
- BELLECTBO, M3MEPAIOT MX YACTOTY, MO BE/IMUMHE KOTOPOM CYAAT O Macce BellecTBa.

A.c. 275 514: Cnoco6 onpegeneHns XMMUYECKOM CTOMKOCTM MOPUCTOro MaTepuana K
BO3JEMCTBMIO arpeecuBHbIX Cpes, OT/IMHAKLLMICA TEM, UYTO C Lie/IbI0 MOBbILLEHMS
TOYHOCTM onpejesieHus, o6pasel, NoABeprarT BO3AEMCTBMI0 MEXaHUYECKMX
Kosie6aHWM, 3aMepA0T PE30HAHCHYH YacTOTY ero CO6CTBEHHbIX KoNebaHMM, 3aTem
MOMELLAIT B arpeCcCMBHYIO CpeayM BblAEPKMBAIOT HE06X0AMMOE BpeMs, 3aBUcALLee OT
maTtepuana obpasuia, nocsie Yero 1U3BJieKaloT, MPOMbIBAIOT, CyLLAT, CHOBa NoJBepraroT
BO3JEMCTBMI0 MEXaHWUYECKMX KoNle6aHMM C 3aMEePOM Pe30HAHCHOM YacToTbl
COGCTBEHHbIX KONIe6aHMM, U, MO M3MEHEHMIO YTNPYrUX CBOMCTB, HAaNpUMeEp, Moay s




flBneHune pe30oHaHca

yNpyrocTH, BbIYMCIEHHOrO Ha OCHOBAHMM 3aMEPEHHBIX BE/IMUYMH PE30HAHCHOM YacToThl
CO6CTBEHHbIX KonebaHui obpasLia, onpeaensioT ero XMMMYECKYo CTOMKOCTb.

A.c. 509 798: Cnocob6 UcnbITaHUA KOHCTPYKLMIM 6€3 pa3pyLIeHUs MaTepMasos,
3aKJIIOYAIOLLMIMCS B TOM, YTO B BJIEMEHTE KOHCTPYKLMM BO3GYKAAOT KosebaHWs Ha ero
COGCTBEHHOM YacTOTe M YBE/IMUMBAIOT 3TY YACTOTY NpU ONpeseNeHnn YCUInM,
OT/IMYAIOLMICA TEM, YTO C LIEJIbio MOBbILLEHMS TOYHOCTH, ANIMHY KONEBIOLWENCA YacTH
3/IeMEHTa OrPaHUYMBAIOT MOJIOKEHUEM JOMOJIHATE/IbHBIX MEXaHUYECKMX CBS3EM,
noc/ie Yero U3MepsAT COBCTBEHHYHO YacTOTYy 3/1IEMEHTa MoJ 3TOM HarpysKoM, U,
CpaBHMBAs 3TU YaCTOTbl, CYAAT O BE/IMHYMHE HaYasIbHbIX YCUIINMNA.

A.c. 519 239: Cnocob obHapyKEHNA HaUMaHWSA METa/IZIOB B Ka/iMbpax BaJIKOB
YMCTOBOM KNETU MpPU NPOKaTKe, HaNpUMEpP, apMaTypHOM CTaIv, BKJ/OYAIOLLEN
U3MEPEHUA aMMIMTYAHO YaCTOTHbIX XapaKTEPUCTUK MPOLLECca U CPaBHEHUSA UX C
3Ta/IOHHbIMM, OT/IMYAKOLLMIMCA TEM, YTO C LIE/IbI0 YNPOLLEHMSA M NOBbIWEHUS HAAEHOCTH
cnocoba, KOHTPOJIMPYIOT KoJlebaHUA packaTta B BEpTUKa/IbHOM MJIOCKOCTU Ha BbIXoJe U3
YMCTOBOM KNETH, U3 CM BblAENAIOT COCTaBAALLYIO KONe6aHMM MoJI0Chl C YaCTOTOM
BpaLlleHMs BaJiKa M CYAAT O Ha/IMMaHWM MeTala Nno Tpex-YeTbipexX KpaTHOMY
YBEJIMYEHMIO aMM/IMTY/Ibl BblA€/IEHHOM COCTaB/IAOLWEN KONEbaHMNI.
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ABTOKONE6aHNA

\ABTOKONEOaHA

ABTOKONIEGAHMA.

. HA TJIABHYHO
- HesaTyxalwme KonebaH1s, KOTopble OCYLLECTBAITCA B HEKOHCEPBATUBHOM CUCTEME - MexaHunyeckue KonebaHua
MpM OTCYTCTBUM @ NEPEMEHHOIO BHELIHErO BO3AEMCTBUA /3a CYET BHYTPEHHETO . CBo6oaHble Kosie6aHus

MCTOYHMKA SHEPrUM/, MpUYEM aMNanTYaa M NEPUOA STHUX Kose6aHUI onpesenatoTca
CBOMCTBAMMCAMOM CUCTEMbI. Kaaccuyeckuit npuMep aB- TOKO/IE6aTe/IbHOM CUCTEMbI -
MasATHMKOBbIE Yacbl. Kak NpaBuio, aBTOKO/IE6ATE/IbHbIE CUCTEMBI CK/IOHHbI K
CaMOBO36YKAEHMIO. . ABTOKONEGAHMA

. MexaHu4yeckune KonebaHua

. BbIHYXAeHHble KonebaHuA
. flBneHue pesoHaHca

A.c. 267 993: Cnocob onpeaeneHnsa CPOKOB CXBaTblBAHMAGETOHH MO M3MEHEHMIO . AKycTHUKa
KoJIe6aHMIM HaTAHYTOM CTPYHbI, NOMELLEHHOM B UCC/IeAYEMYI0 CMECh, OT/IMYAKOLLMICA . YnbTpaseyk
TeM, YTO C Lie/ibl0 aBTOMaTM3aLmMM npoLecca onpejesieHns Bo36y»KAaloT B CTPyHE

. BonHoBoe asukeHue
3N1eKTPOMarH1THble KosiebaHUA 1 U3MEPAIOT MHTEPBA/l BPEMEHM OT MOMEHTA
3aTBEPAEHMA CMECU 10 MOMEHTA CAMOBO36YXAEHUA CTPYHbI.

A.c. 279 214: Cnocob U3MEPEHUS YCKOPEHUS NyTEM onpeaeneHna U3MEHEHNA
aHOZHOro TOKa B ra3opaspsAHoM Tpy6Ke C NasMEHHbIM LUHYPOM, OT/IMHAOLLMIACS TEM,
YTO C LEe/blo MoJIyYeHMsa YaCTOTHOMO BbIXOAHOIO CUrHasia, B ra3opaspsgHoi Tpy6ke
CO3/al0T HEOJHOPOHOE 3/IEKTPUYECKOE MO, Bbi3blBalOLLEE U3MEHEHUE YACTOThI
aBTOKO/I€6aHMM M1Aa3MEHHOMO LWHYPA NPU ero CMeLLEeHMU Noj AEMCTBUEM YCKOPEHUSA
OTHOCWTE/IbHO 3/IEKTPOJ0B, M MO YacToTe KosebaHui CyAAT O KOHTPOJIMPYEMOM
BE/IMYMHE.
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flBneHvie pesepbepauum

fABneHne peBepbepaumm.

Mpu noaxofe K npurpaje akyCTM4eckue BoHblI oTpaxatoTtca (3xo). MostoMy, ecim B
3aKPbITOM MOMELLEHNN BKOYUTb U CPa3y BbIKJOYMTb MCTOYHUK 3BYKa, TO BO3HUKaeT
fBNIeHWe peBepbepaumm T.e. nocse3ByvaHMe, 06yCIOBJ€HHOE NPUXOL0M B
onpejenieHHyo TOYKY 3amno3/aBLUMX OTPaXKEHHbIX UJIM PaCCeAHHbIX 3BYKOBbIX BOJIH.
U3mepsas Bpemsa peBepbepaumu (Bpems B TEYEHMM KOTOPOr0 MHTEHCMBHOCTD 3BYKa
ymeHbLiaeTca B 1000000 pas) MOXKHO onpeaesiMTb 06beM CBOBGOAHOIrO MOMELLEHUS.

A.c. 346 588: AKYCTMYECKMI CNOCO6 OnpeaeeHUs KOIMUYECTBa BELLECTBA B 3aMKHYTOM
cocyae, OT/IMYAKLLMIACA TEM, HTO C LIE/IbI0 YNPOLLEHMSA, B CBOBOAHOM MPOCTPAHCTBE
COCyZa CO3/al0T aKyCTUHECKUIA UMMYJIbC M U3MEPAIOT BpeMs peBepbepaumu, rno
KOTOPOMY CYZAT O KO/IMYECTBE BELIECTBa.

\sSIBrrenne peBepbepanymn

HA TJTABHYIO
AKycTHKa

ABneHue peeepbepaumm
MexaHn4yecKkue KonebaHuA

AkycTHUKa
YnbTpasByK
BonHoBoe gBukeHue
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MnacTuyeckas aedopmaLvia 1 ynpouHeHne

\IInacriyeckas gedopManus 1 yIpoIHeHMe

Mnactuyeckas gedopmaums 1 ynpoyHeHue.

. HA TJIABHYIO

. YnbTpasByK

. Mnactuyeckan gedopmaumsa u
yrnpoyHeHue

. Bnusnue ynbTpaseyKa Ha
(pU3MKO-XMMHUYECKMe CBOMCTBA
MeTaJ/IMYeCKMX pacniaBoB:

. YNbTpasByKOBOM KanuaAsipHbIN

appeKt

. HekoTopble Bo3aMoOXKHOCTH
MCNoJ/Ib30BaHUA Y/ibTpasByKa

. AKyCTOMarHeTo3/1€KTpPUYECKUH

3 ekt

. MexaHnyeckune konebaHus
. AKycTHKa

. YnbTpasByK

. BonHoBoe auxeHue
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BnusaHvie ynbTpasByKa Ha GpU3MKO-XMMUUECKIE CBOWCTBA METaIMUYECKMX PacniaBoB:

\Bmuanune YAbTpa3ByKa Ha (l)MSMKO-XI/IMM‘leCKMe CBOJICTBA MeTa//INMYECKIX pacniaBoB.

Bananue YNbTpa3ByKa Ha CIJM3VIKO-XMMVI‘-IGCKMG CBOMCTBA METAJLIMYECKMX pacnsiaBoB:.

. HA TJIABHYIO

Mog AeMCTBMEM YNIbTPA3BYKAB M 3SMEH A TCAOCHOBHbBI € GDU3UKOXUMMUY - YnbTpasByK
€CKMecBOMCTBAapacTM/aB o B: BA3KOCTb, MOBEPXHOCTHOE HATSXKEHME Ha . Ha BA3KOCTb
rpaHuue "pacnnas - dopmMa" MaM "'pacniaBs - TBepdas dasa"”, TemnepaTypa m

. Ha NoBepXHOCTHOe HaTsAXeHue
andadysus.

. Ha Tenn1006MeH
. Ha gnddysuio

. Ha pacTBOPMMOCTb METaNJI0B U
cnnaeos

. Ha MoamMpULMpOBaHME CNIABOB

. Ha gerasaumio pacnjiaBos

. NMnactnyeckas gedopmauma m
ynpouyHeHue

. BauaHue ynbTpassyKa Ha M3MKO-
XUMUYECKME CBOMCTBA
METa/I/IMYECKUX Pacrn/iaBoB:

. YNbTpasByKOBOM KanuaAspHbIN

3 peKT
. HekoTtopble BO3MOXXHOCTH
MCNoJ/Ib30BaHMA Y/ibTpasByKa

. AKycTOMarHeTo3/1eKTpUUYECKHH

appeKt

. MexaHunyeckune kKonebaHus
. AKycTuka

. YnbTpasByK

. BonHoBoe gBukeHUe
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Ha BA3KOCTb

\Ha BA3KOCTH

Ha BA3KOCTb.
. HATJIABHYIO

BA3KoCTb, NOC/e y/bTPa3ByKOBOM 06paboTKM pachiaBa BA3KOCTb YMEHbLIAeTCa Ha 10- . BaunaHnue ynbTpasByKka Ha
50 %, np1yeM xapakTep U3MEHEHUA BA3KOCTU HE NO3BONAET CUMTATb, YTO YMEHbLUEHNE (U3NKO-XMMHUYECKME CBOMCTBA
BA3KOCTM BbI3bIBAETCS TOJIbKO TEM/IOBbIM BO3AEMCTBMEM Y/IbTPA3ByKa, MOCKOJIbKO Ha MeTal/IMYeCcKMX pacn/iaBoB:

pAAY C TENJIOBbIM BO34EMCTBMEM HABMIOAAIOTCA M Apyrue 3ddeKTbl, Hanpumep,
U3MEHEHME TPEHWUA MEXKIY TBEPAbIMMU HEPACTBOPUMbIMM NMPUMECAMM, HAXOAALLMXCS B
pacniase.

« Ha BA3KOCTb
« Ha NOBepPXHOCTHOE HaTAXeHUe

. Ha Tenn1006MeH
. Ha gnddysuio

. Ha pacTBOPMMOCTb METaJ/IJIOB U
cnnasoBs

. Ha MoaudUUUpOBaHUE CMNJIABOB

. Ha gerasaumio pacn/iaBos

. Mnactnyeckas gecdopmauma u
yrpoyHeHue

. BauAHMe ynbTpasBykKa Ha
(H13MKO-XMMHUUYECKUe CBOMCTBA
MeTa//IMYeCKMX pacniaBoB:

. YNnbTpasBYKOBOM KanUANAPHbIN
3 deKT

. HekoTopble BO3MOXXHOCTH
MCMOJIb30BaHMUA y/IbTpa3ByKa

. AKyCTOMarHeTo3/1€KTpHMUECKHH

3 peKT
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Ha NOBEPXHOCTHOE HaTAXeHne

\Ha HOBEPXHOCTHOE HATSDKEHME

Ha NOBEPXHOCTHOE HaTAXEHMe.
. HATJIABHYIO

BosgelncTBMe yNbTpa3ByKa Ha pacnsiaB B NPOLECCE KpUCTaM3aLUmm YMEHbLIAET - BanAHne ynbTpassyka Ha
NOBEPXHOCTHOE HAaTAXEHUE MEeXAY PacniaBoM M KPUCTaNIoM Npu AByxcda3HOM (U3MKO-XMMHUUYECKME CBOMCTBA
COCTOSIHMM, 3a CHET YEro YMEHbLLIAETCA NepeoxiaxaeHne pacn/iaBoB 1 yBEIMYMBAETCA MeTaI/IM4eCcKUX pacn/iaBoB:
KO/IMYECTBO KPUCTA//IMYECKMX 3apojpbllleit, a CTPYKTypa pacnsiaBa noJsiyvaeTcs 6osee . Ha BA3KOCTB

MEJIKO3EPHUCTOM.

. Ha NOBEPXHOCTHOE HaTSAXKEHME
. Ha Tenn1006MeH

. Ha gnddysuio

. Ha pacTBOPMMOCTb METaJIJIOB U
cnnaeoB

. Ha moamdbuLMpoBaHUe CniaBoB

. Ha jgerasaumio pacnsiaBoB

. Mnactnyeckasa gedopmaums m
ynpo4yHeHue

. BaunaHue ynbTpasByKa Ha
¢H13MKOo-XMMHYECKHE CBOMCTBA
MeTaJI/IM4eCKUX pacn/iaBoB:

. YNnbTpasBYKOBOM KanUANAPHbIN

3 deKT
. HekoTopble BO3MOXXHOCTH
MCMNOJ/Ib30BaHMA Y/IbTpa3ByKa

. AKyCTOMarHeTo3/1€KTpHMUECKHH

3 peKT
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Ha TennoobmeH

\Ha Tem1006MeH

Ha TENJIOOOMEH.
. HA TJIABHYIO

YnbTpa3ByKoBas 06paboTKa METAJI/IOB B KMAKOM COCTOAHWM M BO BPEMSA - BnuaAHue ynbTpasByka Ha
KPUCTaNIM3aLMu NPUBOSUT K M3MEHEHMIO XapaKTepa TeMnepaTypHOro nons. pH13MKO-XMMHYECKHME CBOMCTBA
BO3HMKHOBEHMWE aKyCTUYECKMX MOTOKOB B pacrnsiaBe Noj AEMCTBUEM Y/ibTpa3ByKa MeTaI/IM4eCcKUX pacn/iaBoB:

CBA3aHO C NOTEPEN 3HEPTMK B pacniaBe. ITU NOTEPU 3aBUCAT OT MHTEHCUBHOCTM
Y/IbTPa3ByKa M aKyCTUYECKMX CBOMCTB Cpefbl. AKyCTUUYECKME NMOTOKM Bbi3bIBAIOT
MHTEHCUBHOE NepeMellMBaHME pach/iaBa, BblpaBHWBaHME TeMNepaTypbl U
UHTEHCUMUKALMIO KOHBEKTMBHOM Auddy3um. Mpu BbipaBHUMBAHMM TEeMNEPATYpbI « Ha TennoobmeH
pacrn/iaBa yBe/IMYMBAETCA TEMNJIO06MEH CO CTEHKAMM M OKpYKaloLlen cpeaom, B . Ha auddysuio
pesy/ibTaTe Yero yBeMUYMBAETCA CKOPOCTb OX/IAXAEHUs, hU3MUECcKan CyLHOCTb
B/IMSAHWSA Y/IbTPa3ByKa Ha TeM1I006MeH NpU eCTECTBEHHOM MU BbIHYXAEHHOM

« Ha BA3KOCTb
« Ha NoBepXHOCTHOEe HaTAXeHue

« Ha paCcTBOpPUMOCTb MeTa/1JiIoB U

. cnnaBoB
KOHBEKLMM 3aK/II0YAETCA B MPOHUKHOBEHMM aKyCTUYECKMX NOTOKOB B MOMPaHMYHbIN U
NaMUHapPHbINA MOAC/ION, YTO NPUBOAMT K AebopMaLmm 3TUX CI0EB, UX TYPBYaM3aLmm 1 « Ha MoaudMuMpoBaHMe CniaBoB
nepemMeLnBaHM1Io. B pesy/ibTate 3TOro B HECKOJIbKO Pas yBe/IMUMBAETCA KOI(MDMULMEHT . Ha JerasauMio pacrniaBoB
TenaonepeaaYm u CKopocTb TEMNI006MeHa. . Mnactuueckas gedopMauus 1
ynpoyHeHue

. Bnusnue ynbTpaseyka Ha
(H13MKO-XMMHUUYECKUe CBOMCTBA
MeTa//IMYeCKMX pacniaBoB:

. YNnbTpasBYKOBOM KanUANAPHbIN
3 deKT

. HeKoTopble BO3MOXKHOCTH
MCNONb30BaHMA Y/IbTPa3ByKa

. AKyCTOMarHeTo3/1€KTpHMUECKHH

3 peKT

Copyright © 2007 | KapTa
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Ha anddysuto

\Ha gudpysuro

Ha anddysuio.

. HATJIABHYIO
YnbTpasByK yckopseT A dy3HoHHbIE NPOLECCh B META/IJIMYECKMX pacr/iaBax U Ha . BauAHMe ynbTpasByka Ha
rpaHuue c TBepZoM dasoi. B 3ToM ciyyae nog AeMcTBUEM YIbTpasByKa NPOMCXOANT ¢H13nKO-XMMHUECKHMe CBOMCTBA
6osiee NIerkoe nepemeLLeHne aToMoB 13 OAHOMO YCTOMYMBOFO COCTOSHUSA B ApYyroe MeTa/lInYeCKMX pacn/iaBoB:

6naroapsa 06pasoBaHMI0 KaBUTALMOHHbIX My3bipbKOB. [pM 3TOM HEO6X0AUMO
YUMTbIBaTb B/IMSHWME BTOPUYHBIX 3(DEKTOB aKyCTUYECKMX MOTOKOB, NOBbILLEHUE
TeMneparypbl, aKyCTMUYECKOro AaBJIEHUS, BbI3bIBaOLLMX TYPGY/IEHTHOE NepeMeLLeHMe U

« Ha BA3KOCTb
« Ha NoBepXHOCTHOEe HaTAXeHue

paspyLUEHKUE NOrPAHUYHOIO CJI08 MEXKAY KUAKOM U TBEpAOH (ha3oi NpU YCKOPEHMU . Ha Tennoo6meH
Ancdy3nM Ha rpaHULE KUIKOCTb - TBEPAOE Teo. . Ha anddysmio
. Ha pacTBOPMMOCTb METaJIJIOB U
cnnasoBs

. Ha MoaudUUUpOBaHUE CMNJIABOB

. Ha jerasaumio pacniaBoB

. Mnactnyeckas gecdopmauma u
yrpoyHeHue

. Bnusnue ynbTpaseyka Ha
(H13MKO-XMMHUUYECKUe CBOMCTBA
MeTa//IMYeCKMX pacniaBoB:

. YNnbTpasBYKOBOM KanUANAPHbIN
3 deKT

. HeKoTopble BO3MOXKHOCTH
MCNONb30BaHMA Y/IbTPa3ByKa

. AKyCTOMarHeTo3/1€KTpHMUECKHH

3 peKT
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Ha pacTBOPMMOCTb MeTasIJIOB U CNJ1aBOB

\Ha pacTBOPMMOCTD METATIOB

u CII/TaBOB

Ha pacTBOPMMOCTb METAJI/IOB M CM/1IAaBOB.
. HAT/IABHYIO

. BauAHMe ynbTpasBykKa Ha
(pU3MKO-XMMHMYECKME CBOMCTBA
MeTalJIn4eCcKMX pacrn/iaBoB:

. Ha BA3KOCTb
. Ha NOBEepXHOCTHOEe HaTAXeHue
. Ha Tenn1006MeH

. Ha gnddysuio

« Ha pacTBOPMMOCTb M€Ta/1J10B U
cnnaBoB

. Ha MoaudUUMpOBaHUE CMNIABOB

. Ha jerasaumio pacn/iaBoB

. Mnactnyeckan gecdopmaums n
ynpoyHeHue

. Bnunanue ynbTpasBykKa Ha
(pU3MKO-XMMHMYECKME CBOMCTBA
MeTalJIn4eCKMX pacrn/iaBoB:

. YbTpa3sByKOBOM KanuJJIAPHbINA
3 ekt

. HekoTopble BO3MOXKHOCTH
MCNONb30BaHMA Y/IbTPa3ByKa

. AKyCTOMarHeTo3/1€eKTpHMYECKHH

3 peKT
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Ha MoaVdMUMpPOBaHUe CNaBoB

\na MopguduIIpoBaHIe CIIIABOB

Ha MOAMCIJMLIMPOBaHMe CnsiaBoOB.

. HA TJIABHYIO

. BnusHue ynbTpaseyKa Ha
(H13MKO-XMMHYECKME CBOMCTBA
MeTaJ/IMYeCKMX pacniaBoBs:

. Ha BA3KOCTb

. Ha NoBepXHOCTHOE HaTsKeHue

. Ha Tenioo6mMeH

. Ha gnddysuio

. Ha pacTBOPMMOCTb METAaJIJIOB U
cnnaBeoB

. Ha MoandULMPOBaHHUE CMNJIaBOB

. Ha jerasaumio pacnjaBos

. Mnactnyeckas gecdopmauma u
yrpoyHeHue

. Bnusnue ynbTpaseyka Ha
(H13MKO-XMMHUUYECKUe CBOMCTBA
MeTa//IMYeCKMX pacniaBoB:

. YNnbTpasBYKOBOM KanUANAPHbIN
apdeKkr

. HekoTopble BO3MOXXHOCTH
MCNONb30BaHMA Y/IbTPa3ByKa

. AKyCTOMarHeTo3/1€KTpHMUECKHH

3 peKT
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Ha Aerasayuto pacnnasos

\na Aerasanuio pacnraBoB

Ha Jerasaumio pacniaBos.
. HATJIABHYIO

Moa AencTBMEM YNbTPasByKa PacTBOPEHHbIM a3 CHavana BblAeNIAeTcs B BUAE - BanAHne ynbTpassyka Ha
My3bIpbKOB B 30HaX pa3psXeHWs Y/IbTPa3BYKOBbIX BOJIH, NMOC/Ie 3TOr0 My3bIpbKU (H13MKO-XMMHYECKHE CBOMCTBA
COEAMHSIOTCA M NPU JOCTUNKEHWUM JOCTATOYHO 60/IBLLIOrO pasmMepa BCM/IbIBAOT Ha MeTa/lInYeCKMX pacn/iaBoB:

NoBEePXHOCTb. IPDEKT MOXKHO 06bACHMTb CEAYIOWMM 06Pa3oM, NPy BO3AENCTBUM
y/IbTPa3ByKa B pacrn/iaBe BO3HMKaeT KaBMTaumA: B 06pa3oBaHHble KaBUTaLMOHHbIE
MyCTOTbl MPOHWKAET PaTBOPEHHBIM ra3. Mpu 3ax/10MbIBaHNM KaBUTALMOHHBIX My3blpei
3TOT ras He ycrneBaeT CHOBA PacTBOPUTLCA B MeTaslzie U 06pa3yeT rasosble Ny3blpbKMU. « Ha TensioobmeH
3apo/plLlm ra3oBbIxX My3blpbKOB 06Pa3yoTCA M B NOJIYNEPUOS pa3psaxKeHns npu . Ha auddysmio
PacnpocTpaHeHMM YNpyrux yabTpa3BYKOBbIX Kone6aHui B pacniaee, T.K. Mpu
YMEHbLUEHMU JaBNEHUA PaCTBOPMMOCTb ra3oB yMeHbluaeTcA. locne 3Toro rasosble

« Ha BA3KOCTb
« Ha NoBepXHOCTHOEe HaTAXeHue

« Ha paCcTBOpUMOCTb MeTa/IJ1I0B U

My3bIpbKK NOA BAMAHUEMESbHBIX ABUMKEHMI KOAHYIMPYIOT U, A0CTUras onpeseneHHbIX cnnasos
pa3MepoB, BCMJbIBAOT. YCKopeHue auddy3nu nog AENCTBUEM Y/IbTPa3BYyKa TOXe - Ha MoA1dHLMpOBaHME CNNaBOB
MOXeT CNnoco6CTBOBaTb HAPACTAHUIO Fa30BbIX My3bIPbKOB. . Ha ferasaumio pacrniasoB

. Mnactnyeckas gecdopmauma u
yrpoyHeHue

. Bnusnue ynbTpaseyka Ha
(H13MKO-XMMHUUYECKUe CBOMCTBA
MeTa//IMYeCKMX pacniaBoB:

. YNnbTpasBYKOBOM KanUANAPHbIN
3 deKT

. HeKoTopble BO3MOXKHOCTH
MCNONb30BaHMA Y/IbTPa3ByKa

. AKyCTOMarHeTo3/1€KTpHMUECKHH

3 peKT
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YnbTpa3ByKOBOW KanunnspHblid 3GpdexT

YNbTPa3BYKOBOM KanMANApHbIM 3PdeKT.

flBIeHME KanuANAPHOCTM 3aK/II04AETCA B TOM, YTO MPU MOMELUEHWM B KUAKOCTb
Kanuanispa, CMaYMBAEMOrO KUIKOCTbIO, B HEM N0J, AEUCTBUEM CUJ MOBEPXHOCTHOMO
HaTAXXEHWUSA MPOUCXOAUT NMOAbEM KMAKOCTU HA HEKOTOPYIO BbICOTY. EC/IM KMAKOCTL B
Kanuanspe coBeplIaeT KonebaHusA nog BAUAHUEM MCTOYHMKA Y/IbTPasByKa, TO
KanuanapHbii 3peKT pe3Ko Bo3pacTaeT, BbiCOTa CTON6a KMAKOCTU YBEMYMBAETCA B
HECKOJIbKO AEeCATKOB pas, 3HA4YMTE/IbHO BO M CKOPOCTb NOAbEMA.

JKCnepuMeHTasIbHO OKa3aHo, YTO B 3TOM CJlydae KMAKOCTb TOJIKAaeT BBEPX He
paAMaumoHHOE AaBIeHUE M KanuaapHbIE CUbl, @ CTOAYME Y/IbTPa3BYKOBbIE BOJIHbI.
YNbTpa3ByK CHOBA M CHOBA KaK 6bl C:KMMAET CTO/6 KMAKOCTM M NMOAHMMAET €ro BBEPX.
OTKpbITbIM 3DPEKT yKe 0YeHb XOPOLLIO UCMOJIb3YETCA B MPOMBILLIEHHOCTH, HaNpUMep,
NP1 NPOMUTKE M30/IALMOHHBIMM COCTABaMM OBMOTOK 3/IEKTPOABUraTeIen, OKpacke
TKaHeM, B TEN/BbIX TPy6ax M T.M.

A.c. 437 568: Cnoco6 NONUTKKU KanuAAAPHBIX MOPUCTBIX TEN KUAKOCTAMM U
pacniaBamu, HanpmMmep, NOJIMMEPHbIM CBA3YIOWMM, C MPUMEHEHNEM Y/IbTPA3BYKOBbIX
KoJie6aHMM, OT/IMYAIOLMIMCA TEM, UTO C Lie/Iblo MHTEHCUMbMKALMM NPOLLECCOB NPOMNMTKU
yAbTpa3BYKOBble KonebaHMA CO0bLIal0T NPONMTLIBAEMOMY TENY.

\VbTpasBykoBoii KannusApHbIii 3¢ deKT

HA T/IABHYIO
YnbTpassyk

MnacTuyeckas gedopmauma u
ynpo4yHeHue

BimsHMe ynbTpasByKa Ha
(pU3MKO-XMMHUYECKME CBOMCTBA
MeTaJ/IMYeCKMX pacniaBoBs:

YNbTpa3BYKOBOM KanuANAPHbIM

apdekT

HEKOTopre BO3MOXHOCTHU
UCNOJ1Ib30BaHMA Y/IbTPpa3ByKa

AKyCTOMarHeTo3/1eKTpMYECKUi

3 ekt

MexaHnyeckune KonebaHua
AKycTHKa

YnbTpassyk

BonHoBoe aBuxkeHHe

Copyright © 2007 | KapTa
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HekoTopble BO3MOXHOCTY UCMOb30BaHWA YbTPa3ByKa

\HekoTopbIie BO3MO>KHOCTY MCIIOTb30BAHIA YIBTPasBYKa

HeKOTOpre BO3MOXXHOCTHU MCNOJIb30BaHUA Y/IbTPpa3BYyKa.

TpyaHo nepeyncamtb Bee 3chdeKTbl, BO3HMKAKLME B pe3y/ibTaTe BO3AeMCTBUA
y/ibTpa3ByKa Ha BELLECTBO, MO3TOMY KPaTKO NePeYnC/IMM OCHOBHbIE 06/1aCTH
NPMEHEHMS yIbTPasByKa U NPMBEAEM B 3aK/Il0YEHNE HECKOJ/IbKO MHTEPECHBIX
U306pETEHUI, MOKa3blBAIOLMX LUMPOKME BO3MOXKHOCTM MCMO/Ib30BaHMSA YbTPa3ByKa B
u3ob6peTaTesNibCTBe.

TeepAble BewecTsa

- pa3mepHasl 06paboTKa CBEPXTBEPAbIX M XPYNKMX MaTepranoB (CBepJieHUe OTBEPCTUM
CNOXHOM hopMbI, WMbOBaHME, NOMPOBaHUE, HAKJ/IEN, BOIOYEHME MPOBOJIOKM,
npoKaTka posbrm u 1.4.)

- Iy)KeHne " nagHne MeTaaioB, KEpaMHUKK, CTEKNA U T.N.
- CBapKa MeTaJ1J10B 1 NOJIMMEPOB.

A.c. 505 540: Cnoco6 cBapKW TPEHUEM BCTbIK Pa3HOPOAHbIX METAJI/IOB NPU KOTOPOM
OCYLLECTB/IAIOT BPaLLEHUE OJHOM 3aroTOBKM, KPO- KOBKY CTbIKa M 06XaTue ero npu
MOMOLLM 0CaZ0YHOM MATPpMLbl, HAZETOM HA HEMOABMKHYIO 3arO0TOBKY, OT/IMYAIOLMMICA
TEM, UTO C Lie/Ibl0 MOBbILLEHMA CTabUIbHOCTM Ka4eCcTBa CBAPHOrO LIBa M CTOMKOCTH
MaTpuLbl, MPOKOBKY U 06XaTuWe CTbiKa MPOMU3BOAAT C HAJIOXKEHUEM Ha OCAZOYHYHO
MaTpMLYy MonepeYHbIX 3BYKOBbIX KOJIe6aHMM C MyYHOCTbIO HaMpsiXKeHUM B ovare
AecopMaLMM NPU C MEHEE OKPY}KHOM CKOPOCTM BpaLLaloLEenca 3aroToBKM.

Kupgkroctu (KaBUTUpYHOLWME)
- OYMCTKA JeTaeM OT KMPOBbLIX U APYrMX 3arpA3HEHMH

A.c. 120 613: YCTpOMCTBO ANA aBTOMATMYECKOM OYMCTKM AeTaNien, Hanpumep, CeToK
paaronamn NocpeACcTBOM MPOMBIBOYHOM XMAKOCTHU, BKIOYAOLLME NMPOMBIBOYHYHO
BaHHY, TPaHCNopTep, YKAaf40o4YHOe M pa3rpy304HOe NpMcrocobaeHne, oTamMyaoLleecs
TEM, YTO C Lie/Ibl0 MOBbILIEHUSA KaYecTBa OYMCTKM, B MPOMbBIBOYHOM BaHHE YCTaHOB/EHDI
Y/IbTPa3BYKOBbIE M3/lyHaTe/IM C KOHLLEHTpaToOpamM y/ibTPasByKOBOM 3HEpruu,
cyxalme ana cosgaHnsa GOHTaHOB NMPOMbIBOYHOM XKMAKOCTU, OMbIBAIOLIMX CETKM,
nepemeLllaemble HaJ, MPOMbIBOYHOM BaHHOM.

- gMcneprmpoBsaHme TBepabIX I'IOpOLLIKOO6pa3HbIX mMaTtepuazioB B XXUAKOCTAX,
SMYJibr'MpoBaHMe HeCMeLlnBarLWMXCA )KMAKOCTGI‘;L

A.c. 517 294: Cnoco6 noJslyYeHMs }XMPOBOTO KOHLIEHTPATa, BK/OYaOLWMIA CMELLIMBAHKE
}Mpa ¢ 6€1KOBbIM CTabM/IM3aTOPOM M BbICYLUMBAHME, OT/IMYAIOLLMICA TEM, YTO C
Le/blo AJIMTE/IbHOTO XpaHEHMA Bbl- COKOKMJIOTHBIX XMPOB, a TakXe yAellnBIeHUA
cnocoba, XUp nepes CMeLMBaHUEM HEMTPaIU3YHOT B MPUCYTCTBUM KaTaimsatopa,
CMEeCb Mpa TeY Co CTabU/IM3aTOPOM IMYJIbIMPYIOT C MOMOLLbIO YNbTPa3ByKa B Teye-
HUK 10-15 MMHYT, a B KayecTBe CTabMInM3aTopa UCMO/b3YIOT AYHCT.

- NMoJlyYyeHue aspo30sieN. - NOMMMUPU3ALIMA UM AECTPYKLMSA BbICOKOMOJIEKYISPHBIX
COeMHEHMM, YCKOPEHWE MacCo06pasHbIX M XMMUYECKMUX NMPOLIECCOB. - paspyLlleHue
6UOJIOrMYECKMX 0ObEKTOB (MMKPOOPraHM3MOB).

HA T/IABHYIO
YnbTpassyk

MnacTuyeckas gedopmauma u
ynpo4yHeHue

BausAHMe ynbTpasByKa Ha
(H13MKO-XMMHYECKME CBOMCTBA
MeTalJIM4eCKMX pacrn/iaBoB:

YnbTpa3ByKOBOM Kanu/APHbIN

apdeKT

HeKOTOpre BO3MOXHOCTH
MCNOJIb30BaHMA Y/IbTpa3ByKa

AKyCTOMarHeTo3/1eKTpMYECKUi

3 ekt

MexaHunyeckue KonebaHma
AKycTHKa

YnbTpassyk

BonHoBoe aBuxkeHHe




HeKOTOpre BO3MOXXHOCTU UCMOJIb30BaHUA yNbTpa3ByKa

JefcTBre yNbTpasByKa Ha XMAKOCTb 6a3upyeTcs Ha MCMoJb30BaHUM BTOPUYHbIX
3EKTOB KaBUTALMM - BBICOKMX JIOKa/IbHbIX aBNEHUM U TeMNEepPaTypsbl,
06pasyoLLMXCS NPU CXJIOMbIBAHUM KaBUTALMOHHbIX My3blpbKOB.

[a3bl

- CYLLKa CbIMy4YMnX, MOPUCTbIX U APYrMX MaTEPUA/IOB. - OUMCTKA Fa30B OT TBEP/bIX
YacTuL, U a3po30JIEN.
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AKyCTOMarHeTosneKTpryecKknin 3pdext

\AkycromarHerosneKkrpudecknii 3¢pdpexrt

AKYCTOMAarHeTo3IeKTpUYecKkmi 3cdekT.

. HATJIABHYIO

3BYK CNOCO6EH COPTUPOBATb HE TOJIbKO AGIOKMU, HO M 3N1eKTPOoHbI. Ecan nonepek - YnbTpassyk
Hanpas/ieHMs PacnpoCTpaHeHMs 3BYKa B NPOBOAALLEN CPeSE HANOKMTb MarHUTHOE . Mnactnueckasa gecdopmaumsa u
rnosie, TO 3/IeKTPOHbI, KOTOPbIE YBJIEKAIOTCA 3BYKOM, 6YAYT OTKIOHATLCSA B 3TOM NoJie, ynpouHeHue

YTO NpMBeAET K BO3HUKHOBEHUIO MOMEPEYHOro TOKa MM, eCim obpasel, "pa3oMKHYTh" B
nonepeyYyHoM HanpaB/ieHUM, 3neKkTpoaBukyLen cunbl (3AC). Ho MariuTHoe nose B
COOTBETCTBMM C 3aKOHOM JIOpEHLLA OTKJ/IOHSAIET 3IEKTPOHBI Pa3HbIX CKOPOCTEH Mo

. BnusHue ynbTpasByKa Ha
(hU3MKO-XMMHYECKMe CBOMCTBA

pasHOMy, MO3TOMY BE/IMUMHA M fAaxe 3HaK J/C NoKasblBalOT, KaKMe 3/1EKTPOHbI MeTa/JIM4eCKUX pacniaBoB.
YB/IEKAKOTCA 3BYKOM, TO €CTb KOKOBbI CBOMCTBA 3/IEKTPOHHOrO rasa B JaHHOM cpege. B . YnbTpasByKoBOM
Ka)XJOM BeLIeCTBe 3BYK YB/IKAET 3a COBOM rpynmny 3/1€KTPOHOB XapaKTepHbIX MMEHHO KanMAnApHbIi 3ddeKT

ANA ANHHOrO BellecTBa. EC/M 3BYK NPOXoAMT Yepes rpaHuLy ABYX BEWECTB, TO OAHM
3N1EKTPOHbI JO/IKHbI CMEHUTBCA APYTMMM, Hanpumep, 6osee "xonoaHble", 6onee
"ropsunMu”. TIpu 3TOM OT FpaHuLpbl ByZEeT TeM/0, a cama rpaHMLA OX1aXKAaTbCA.

. HekoTopble BO3MOXKHOCTH
MCNOJ/Ib30BaHMA y/ibTpasByKa

JaHHbI 3peKT NoxXox Ha M3BeCTHbIN 3deKT MenbTbe. « AKyCTOMarHeTo3/1eKTpU4ECKMHM
3 deKT

OAHaKO NPUHLMNMA/IBHOE OT/IMYME 3TOro 3ddeKTa oT 3dpdekTa MNesibTbe COCTOMT B - MexaHunueckue konebaHus

TOM, YTO OH HE MCYE3aET, AAXKE NPU OYEHb HM3KMX TEMMepaTypax M OXNaxaeHue . AkycTHKa

MO3KET NPOA0/IKATLCA A0 TemnepaTyp, 6/IM3KMX K aBCOMOTHOMY HYJII0. DTO OTKPbITHE
3aperMcTpupoBaHo noj Homepom 133 B crieayiolei GopMyIMpoBKe: "YCTaHOBIEHO
HEM3BECTHOE paHee fAB/IEHUE BO3HMKHOBEHME B TeJiax, NMPOBOAALMX TOK,
MEPEMELLEHHbBIX B MAarHUTHOM MOJIE, NP MPOXOXAEHWUM Yepes HUX 3BYKa,
3NIEKTPOABMIKYLLEM CWJIbl MOMEPEK HAMNpaB/IEHWUA PACNpOCTPaHEHUA3- BYKa,
06YCNOB/IEHHOM B3aMMOAENCTBMEM CO 3BYKOBOM BOJIHOM HOCUTENEN 3apaja,
HaXOAALMXCA B PA3/IMYHbIX SHEPreTUYECKMUX COCTOAHMAX". Ha OCHOBE OTKPLITMA yXe
CAenaHo paf M306peTeHu.

. YnbTpassyK
. BonHoBoe aBuxkeHue

A.c. 512 422: Cnoco6 M3MepeHus BpEMEHM peslakcalmu SHeprum HocuTenen 3apsaja B
KpUCTas/ie, 3aK/4aloLLMica B MU3MEPEHMM NPOBOAMMOCTU M Pa3HOCTH MOTEHLMA/IOB
Ha UccaesyemMom o6pasLie, OTIMYALLMMICA TEM, YTO C LEe/IbI0 YNPOLLEHMS U
MOBbILLIEHMA TOYHOCTU M3MEPEHMA, B 0OpaseL, BBOAAT Y/IbTPa3BYKOBYIO BOJIHY,
M3MEepAIOT Pa3HOCTb MNOTEHLMANOB B HanpaB/ieHWM pacnpoCTpaHEHMSA BOJIHbI U
NPOBOAMMOCTb B MEPMEHAMKYIAPHOM HanpaBieHUM.

A.c. 543 140: Cnoco6 ycuneHma noBepXHOCTHbIX 3BYKOBbIX BOJIH B MbE303/IEKTUHECKOM
MoJIyNPOBOAHMKE OCHOBaHHbIM Ha B3aMMOLEMCTBMU 3BYKOBbLIX BOJIH C 3/IEKTPUYECKUM
NONEM, OT/IMYAIOLLMIACA TEM, YTO C LIE/IbI0 MOBbILEHUA 3DDEKTUBHOCTU YCHUNEHMS,
ApendoBoe HanpsKeHUe NPUKNaAbIBaeTCA B HanpaB/ieHWM, NepreHAMKYISPHOM
pacnpocTpaHeHMI0 NOBEPXHOCTHOM 3BYKOBOM BOJIHbI.
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CroAune BOMHbI

CToA4YMe BOJIHbI.

Mp1 HaZIMUYMU KAKMX-IMBO HEOAHOPOAHOCTEMN B CPEAE MMEIOT MECTO ABJIEHMA
NpesoMAeHNUs U oTpasKeHus BoJiH. Ecaim Bo36yKaaemble B cpejie BOJIHbI OTparKaloTCs
OT KaKMX-TO rpaHuL, (NpensaTCTBMIA), TO NpU onpeaesieHHOM caBure das B pesy/ibtate
HaJI0KEHMSA NPAMOM M OTPAXKEHHOM BOJIHbI MOXKET BO3HMKHYTb CTOAYAs BOJIHA C
XapaKTEPHbIM PacroJIoKEHUEM MAKCUMYMOB BO3MYLLEHMA (Y3/10B M nyyHocTen). Mpu
Ha/IMYMM CTOAYEN BOJIHbI MEPEHOCA SHEPTMU YEPE3 YI/lbl HET, U B KAXK/JOM y4yacTKe
MEXY ABYMSA y3/1amMM HabN04aeTCs /Milb B3aMMONpPEBPaLLEHNE KUHETUYECKOM M
NOTEHLMA/IbHOM SHEPTMMU.

A.c. 337 712: Cnoco6 onpeaeneHns Moayns YNpyroctu 6eToHa nytem

YNIbTPa3BYKOBOro MPO3BYyYMBaHUA 06pasLia, OT/IMHAOLWMICA TEM, YTO C LEe/bio
NOBbILUEHMS TOYHOCTH, DUKCUPYIOT YacTOTY Y/IbTPa3BYKOBbIX Kose6aHui Npu
BO3HWMKHOBEHWM CTOSIYEN BOJIHBI M MO HEM CYAAT O MOZy/le YNpPYyrocTh 6eToHa.

A.c. 488 170: Cnoco6 MnbiTaHUA KabesibHbIX U34ENMUIM Ha BUG- POCTOMKOCTb MyTEM
Co3JaH1A KonebaHui B 3aKpenIEHHOM Mo KOHLAM 06pasLia, HaxoAALEeMCa Noj
HaTAXKEHMEM, OT/IMYAIOLLMMCA TEM, YTO C LiE/IblO MOBbILEHUS HAZEXHOCTM MCMbITAHMM
Kabelb-6YKCUPHBIX KOMMJEK- Tauui, Ha obpasue Kabena 3aKpenisioT CoeanHUTEb,
WAEHTUYHBIN NO BECY, pasMepam, M 3nemMeHTaM duKcauum MydTe nsaenms, KoHLbl
3aKpenIsioT WAPHMPHO, BO36YKAAOT B HEM CTOSIYME BOJIHbI, @ COeANUHUTE b
pasMeLLAloT B y3/1e CTOAYEN BOJIHbI.

\Crosrume BomHbI

HA TTABHYIO
BonHoBoe aguxkeHHe

Crosaume BOJHbI
AddekT Jonnnepa-duso

Nonapusauma

Andpakumsa
UHTepdepeHuma
Fonorpadus

Ancnepcusa BoNH
MexaHu4yeckue KonebaHusa
AKycTUKa

YnbTpassyk

BonHoBoe aBuxkeHue
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S¢dekT Jonnnepa-Ouzo

\9ddexr Jonnnepa-Puso

ddpdekt Jonnnepa-duso.

. HATJIABHYIO

EcnupernctprpoBath KosebaHMs B TOYKE, Pacno/oKeHHOM Ha KakoM-/IM60 - BosHoBoe ABMeHMe
PacCTOSIHUM OT UCTOYHMKA KOJIEGAHWUIM U HETIOABMKHOM OT- HOCHEro, TO YacToTa . Crosuue BOJIHbI
perucTpupyembix KonebaHui 6yeT paBHa YacToTe KonebaHmi MCTouH Ecam ke
MCTOYHMK U MPUEMHMK NPUBAMKAIOTCA APYr K APYry, TO YacToTa perMcTpupyembix
Kone6aHui 6yaeT Bbille YacToTbl KoslebaHMiM MCTOYHUKA. [py B3aMMHOM YAaNIEHWM
NPMEMHUKA M UCTOYHMKA NPUEMHUK BYLET PEermMcTpMpoBaTh NOHMKEHME HYaCTOThI - Andpakuma
KonebaHui. MNpu 3TOM M3MEHEHME YACTOTbl 3aBUCUT OT CKOPOCTM B3aMMHOIO [ABUKEHMS . WNHTepdepeHuua
UCTOYHMKA M NPUEMHMKA. ITOT 3(pdEKT 6bl1 BNepBble OTKPbLIT JonjiepoM B akyCTHKe, . Tonorpadms
Mo3}Ke ero He3aBUCMMO OTKPbLT ®M30 U pacCMOTPEN ero B C/lydae CBETOBbIX

. Ancnepcusa BoNH

. dddekTt Jdonnnepa-duso
. Monapusauyms

Kosie6aHuM.
. MexaHunueckne KonebaHus
Ha ocHoBe 3Toro agdeKTa co3gaH NpMbop A1 U3MEPEHNS CKOPOCTM CynepTaHKEpPOoB . AKycTHKa
NpM LWBAPTOBbIX OMnepaumsax, , AJIMHa BOJIHbI MCNO/b30BaHa Masas (MMKPOBOJIHOBbIN . YnbTpasByK
::;:321 OyeBUAHO NOJOGHDBIM MPUOOP MOXKET ObITb MCMOBb30BaH M B APYrMx 061acTax . BoJIHOBOE ABMIKEHME

Matent CLUA 3 555 899: YcTaHOBKa A4/1A Y/IbTPa3BYKOBOIO M3MEPEHMA pacxoja
JuaKoctel B Tpy6onpoBoge. MMeeTcs yCTPOMCTBO A/1S CO3AaHMs [BYX TPAeKTOPMHM
pacnpocTpaHeHUs ynbTpa3ByKa MeXAy NPOTUBOMOJIOKHbIMW GOKOBbIMM CTEHKaMM
Tpy6onpoBoAa M YCTPOMCTBO, KOTOPOE HANpaB/seT 3T TPAEKTOPUU TaKMM 0OPa3oM,
YTO OHM Pacno/IaralTCs B MJIOCKOCTHU, NPOXOAsALLEN Yepes3 napasiesibHo NpoAo/bHbIE
NpAMbIE, N HAKJIOHEHbI K 060MM NPAMbIM MO B3aMMHO AOMOJHAOWNMMK Yraamu.
YcTaHOBKa UMEET YCTPOMCTBO, KOTOPOE MOChINIAeT Y/IbTPa3BYKOBble KOE6aHUA B BYX
MPOTMBOMOJIOXKHbIX HarNpaBJEHUAX MO KaXAoM U3 ABYX TpaeKTopui. Pacxog
onpezenseTca nyTeM U3MepeHUs CKOPOCTU pacnpocTpaHeHMs KonebaHuM no
HanpaBJIEHMI0 MOTOKA M HAaBCTPeYy MOTOKY U BbIYMCEHUA CPEAHENO 3HaYEHMA
pPa3HOCTM MEXAY YKa3aHHbIMWU pas3/IMiHbIMM CKOPOCTAMM. PacnpocTpaHeHMe 3ByKOBbIX
KoNe6aHWM No OHOM TPAEKTOPMM MOXKET BbITb 06€CneyeHo NyTem OTparkKeHMs
YNIbTPa3BYKOBbLIX KONe6aHMM, UAYLIMX MO APYroi TPaeKTOpMM.

MateHT CLUA 3 564 488: Mpubop AN1A M3MEPEHMA CKOPOCTU ABMKYLLMXCA 0ObEKTOB,
Hanpumep, AN U3MEPEHUA CKOPOCTU BUNKEHMA Tena no pesibcam. Mo ogHomy m3
penbCcoB MyCKaloTCA Y/bTPa3BYKOBbIE BOJIHbI. B npnbope nmeetcsa

Nbe303/IeKTPUYECKMI Npeobpa3oBaTesib KOTOPbIM CAYKMT A/ 06HapYKeHMs
ZlONIEPOBCKOM YaCTOTbl B OTPAXKEHHOM CUIHAJE, UCXOAALLEUN OT TOUKM,
pacnonoXeHHoM B6M3M MECTA KOHTaKTa JABMIKYLLErocs TeNa C pesibcoM. YacToTa
Jonnnepa ucnosb3yeTca ANA MU3MEPEHUSA CKOPOCTU [BMKYLLEroCs Mo pesibCaM 06beKTa.
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Monapwvsauua

\ITomsipusanyst

Monapusauus.

. HA TJIABHYHO
Monsapu3auma BOJH - HapyLLIEHWE 0CEBOM CMMMETPMU MOMNEepPEYHOM BOJIHbI - BonHosoe asukeHne
OTHOCWTE/IbHO HanpaB/IEHUsA PACNPOCTPAHEHUA 3TOM BOJIHbI. B HEnoispusoBaHHOM . CToAumne BO/IHbI

BOJIHE KoJiebaHUA (BEKTOPOB CMELLEHUA M CKOPOCTM YacTuL, cpefpbl B C/lydae ynpyrux
BOJIH MJIM BEKTOPOB HaMpPsXKEHHOCTEN 3/1EeKTPUUYECKOrO M MarHUTHOrO MoJIeN B Ciyvae
3/1eKTPOMArHUTHbIX BOJIH) B KaXKA0M TOYKE NPOCTPAHCTBA MO BCEBO3MOMKHbIM
HanpaB/IeHMSAM B MJIOCKOCTH, NEPNeHAMKYIAPHOM HanpaBieHMI0 PacnpCcTPaHeHMS - Andpakuma
BOJIHbI, ObICTPO M 6€CNOpPAAOYHO CMEHAIOT APYr Apyra Tak, YTO HX OA4HO U3 3TUX . WNHTepdepeHuua
HanpafieHWI KonebaHui He AB/IACTCA NPEMMYLLECTBEHHBIM. MonepeyHyto BO/IHY . Tonorpacus
Ha3bIBalOT NOJAPMU3OBAHHOM, €C/IM B KaXJ0W TOYKE NPOCTPaHCTBA Hanpas/ieHue
KoN1e6aHWM COXPaHAETCA HEM3MEHHbBIM ((JIM- HEMHOMOIAPM30BaHHbBIM) MM U3MEHSAETCSA » Ancnepcua BonH

C TeYEHMEM BPEMEHM MO ONnpefesieHHOMY 3aKOHY - (LMPKYIAPHO MK . MexaHu4eckune KonebaHus
IN1ENTUHECKUNONAPU30BAH- HOﬁ). . AKycTMKa

. dddekT Jonnnepa-duso
. Monapusaums

. YnbTpassyk
Monspusaumsa MOXKET BOSHUMKHYTb BCEACTBUE OTCYTCTBUSA OCEBOM CUMMETPUM B
BO36y)KJaloLeMm BOJIHY M3nlydaTene (HanpuMmep, B iasepax), Npu oTpaxKeHnn 1
NPUAOMIEHUN BOJIH Ha FpaHuLe ABYX cpef, (Hanbosiblie cTeneHb nonspmsaumnm MMeeT
MECTO NpU OTPaKeHWM Noj yriom bproctepa TaHreHc yrna paBeH Ko duumeHTy
npesioM/IEHNs OTpaKaloLLen cpefipl) Npyu panpocTpaHEHWM BOJIHbI B @HU30TPOTHOM
cpege.

. BonHoBoe aBuxKeHue

A.c. 269 588: Cnoco6 onpeaeneHns CTOMKOCTM CTEKNa B CNAsX C METAJIJIOM K
3/IEKTPOJIM3Y, COCTOSLLMM B TOM, YTO Yepe3 TepMOCTaTUPOBaHHbIM o6pasel,
NponycKaeTcs 3/1EKTPUYECKMI TOK, NPUYEM HAMNPAKEHME MUTAIOLLENO MCTOYHMKA
OCTaeTCA NOCTOSHHBIM, U U3MEPAIOT BE/IMUMHY TOKA, MPOXOAALLEro Yepes obpasel,
OT/IMYAIOLIMICA TEM, UYTO C LIE/IbI0 MOBbILEHMA TOYHOCTU HABOAEHMM, O Xoa€e
npouecca 3/1eKTpo/iM3a CyaaT Mo M3MEPEHMI0 KapTUHbI MEXaHMUYECKUX HaNpsKEHUN B
MecTax Crnas C METa/IJIoM, Hab/IloJaeMoM B Jlyyax NoaspM30BaHHOMO CBETa.

A.c. 452 786: Cnocob MarHUTHOIO KOHTPO/S (peppoMarHMUTHbIX MaTepuUasios,
3aKJ10YaOLLMIMCA B TOM, YTO Ha NOBEPXHOCTb MpeABapMTeibHO HaMarHUYEHHOro
maTepmana HaHOCAT MHAMKATOP M MO PUCYHKY, 06pa30BaHHOMY Mo/ BO3AEMCTBUEM
NnosieM paccesHus, CyaaT O KayecTBe M3LeNUs, OT/IMYAKOLMIMCA TEM, YTO C Leblo
NOBbILEHUA ero YyBCTBUTENIbHOCTM, B KaYeCTBE MHAMKATOPa MCMO/b3YOT
MOHOKPUCTa/IZIMYECKYIO MJIEHKY MarHWiM-mMapraHuesoro deppu1Ta C NoJIoCoBoM
JIOMEHHOM CTPYKTYPOM, a M3MEHEHME COCTOSIHMA MHAMKATOpa Hab/1oAaloT B
NnoaApu30BaHHOM CBeTe.

A.c. 221 345: Cnocob KOHTPOS KPMUCTAI/IM3aUMM KOHAMTEPCKMX Macc, HanpmMmep,
MPUCHOM, B NpoLiecce NPoM3BOACTBA MyTEM MMKPOC- KOMMPOBaHMSA UCC/1e4yeMOro
o6pasua, OT/IMYALLMICA TEM, C LieJIblo MOBbILEHUA TOYHOCTM KOHTPOJIA,
MMKPOCKOMUPOBAHME OCYLLECTBAAIOT B NPOXOAALLEM NOJIAPU30BAHHOM CBETOBOM Jlyye
C M3MEPEHMEM MNPU 3TOM MHTEHCMBHOCTMU CBETOBOIO NOTOKA C NOCNEAYOLMM
onpejesieHMemM cofiep:kaHma KpMCTasiios.

A.c. 249 025: Cnoco6 oLEeHKM pacrnpene/iHMA KOHTAKTHbIX HanpsXeHW no BeandymHe
ZAedopmaLmu NAacTUUYHOM NPOKAAAKM, pacroslaraéMoim B 30HE KOHTaKTa MeXay
COMPMKOCALMMMUCSA NMOBEPXHOCTAMM, OT/IMHAIOLLMICA TEM, YTO C LIE/BIO NOBbILIEHMS
TOYHOCTM, B KQ4YECTBE MJIACTUYHOM NMPOKIALKM MCMOJb3YIOT MJIEHKY M3 ONTUYECKH
YYyBCTBMTE/IbHOrO MaTepuana, KoTopylo 3aTeM NPOCBEYMBAIOT NOJIAPU30BAHHbIM CBETOM




Monapwvsauua

B HanpaB/1€HUN AeﬁCTBMﬂ KOHTaAKTHbIX CH1J1, U MO KapTHUHE NOJ1I0C CyAAT O
pacnpegaeneHnn KOHTaKTHbIX HanpﬂH(EHMﬁ.
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Andpakunsa

\Dndpaxus

Andpakums.

. HATJIABHYIO
Bo6uiem cnyyae andpakumsa - 3TO OTIOHEHWUA BOJIHOBbIX ABUMKEHMIM OT 3aKOHOB - BosHoBoe ABMeHMe
reomMeTpmMyeckon /npamosyyeBoi/ onTmMKM or. EC/iM Ha nNyTH pacnpocTpaHEHUs BOJIHbI . CTosiuMe BOJIHbI

UMeEeTCSA NpeNnATCTBME, TO Ha KpasX NpenAaTcTBMA Hab/ogaeTcsa orMbaHue BOJIHOM
Kpas. Ecam pasmepbl NpensaTCcTBUA BEIMKKM MO CPABHEHMIO C AJIMHOM BOJIHbI, TO
pacnpcTpaHeHUe BOJIHbI MOYTH HE OTKJIOHAETCA OT NMPAMOJIMHENHOrO, T.€.
ANDPAKUMOHHBIE SIBJIEHWUS HE 3HAYMTEbHbI. ECU e pa3mepbl NpenAaTcTBuA . Andpakumna
CPaBHWUMbI C /IMHOM BOJIHbI, TO HA6OAAETCA CUIBHOE OTKJIOHEHUE OT . UnTepdepeHums
NPAMOJIMHEMHOMO PacnpoCTpaHeHUs BOJIHOBOIro poHTa. Mpu CcoBCEM MasibiX pasmepax . Tonorpadms
NpenATCTBMA BOJIHA MOJIHOCTBIO €ro Orn- 6aeT - oHa "He 3amevaeT" NpenATcTBuUA.

OyeBMAHO, BEMYMHA OTKJIOHEHMA /KONIMYECTBEHHAA XapaKTepucTmKa amdparumm/ » Ancnepcua BonH
npu 3alaHHOM MpPenATCTBUM GyAeT 3aBUCETb OT AJIMHbI BOJIHbI; BOJIHbI C 60/blUeM . MexaHu4eckune KonebaHus
ANMHOM BYaYT CMNbHEe ornbaTb NpenaTcTBMe. . AKyCTMKa

. dddekT Jonnnepa-duso
. MNonapusauymsa

. YnbTpassyk
Takoe pa3geneHue BONHbI UCNOJb3yeTcA B AMPPaKLMOHHbIX CMEKTPOCKoNax, rae
6e/bil cBeT /COBOKYMHOCTb BOJIH Pa3/IMYHOM ANMHbI/ pacroniaraeTca B CNeKTp C
NOMOLLbO AMDPAKLMOHHOM PELLETKU- CUCTEMbI YacTbIX MOJIOC.

. BonHoBoe aBuxKeHue

B aBTOpCcKOM cBMAaeTenbcTBe N'249 468 MameHeHWe AMMDPAKLMOHHOM KapTHHbI Mpy
U3MEHEHMM Pa3MEPOB NPENATCTBUI MCMOJIb30BAHO AJ1A FPAAMPOBKM MarHUTHOMO Mons,
noj AENCTBMEM KOTOPOIO U3MEHAIOTCA NapameTpbl hepPOMArHUTHOM MJIEHKM C
NoJI0COBOM AOMEHHOM CTPYKTYpoH: Cnoco6 rpaamMpOBKM MarHWTHOMO MOJIS CMIOMOLLbIO
3TasIoHa, OT/IMHAIOLLMMICH TEM, UTO C LIE/IbIO MOBbILIEHMSA TOYHOCTU M YNPOLLIEHWS
npouecca rpaflypoBKM 3Ta/loH, B KAQYETBE KOTOPOro MCMO/Ib30BaHa TOHKas
(beppomMarH1THas naeHKa c NosI0CoBOM JOMEHHOM CTPYKTYPOM, Ha KOTOPYH HaHeceH
MarHUTHbIM KOJIIOMJ, HAMarHMYMBaKoT NoJ OrNpeAe/ieHHbIM YIIOM K HanpaB/eHUI0
CMNOBbIX JIMHUIA FPaayMPYEMOro MoJIsi, OCBELLAIOT €0 CBETOM M HabA4A0T
AMdbparMpoBaBLUMIA Ha dTAIOHE Jyd CBETA, 3aTEM YBE/IMUMBAIOT rpajympyemoe none
Mo Be/IMYMHE, NpM KOTOPOM MCYe3aeT HabIoL4aeMbli Jyd, COMOCTABAAIT 3Ty BENUYMHY
C M3BECTHbIM 3HAYEHMEM MO0JIA MEPEK/IIOYEHMS STA/IOHA.

A.c. 252 625: Cnocob6 onpeaeneHns CTaTUCTUYECKMX XapaKTEPUCTUK NPO3pPaydHbIX
AMDNIEKTPUYECKUX NIEHOK, 3aK/I0YaIOLWMICA B TOM, YTO Yepes UCCAeLyeMYIo MIEHKY
NPONyCKaloT JIyy CBETA, OT/IMYAIOLLMIMCA TEM, YTO C LieJIblo YNpOoLLEeHMs npoLlecca 1
COKpaLLleHUsA BpeMeHU onpejeneHus, Ha nyTu Jiyda KOreHeHTHOro ceeTa 3a
uccneayemon NieHKoM yCTaHaB/IMBaKOT 3KpaH C OTBEPCTMEM, BpaLLalT UCCeayEeMYHO
NNEHKY B NJIOCKOCTH, NEPMNEHAMKYNAPHOM OCHU Jlyya, NONYYaloT YCpeaHEHHYIO
AMPAKLUMOHHYO KapTUHY OT OTBEPCTHS U 3aTEM M3 CPABHEHMSA MOJTYyYEHHOM
yCpeAHEHHOM AMdPaKLMOHHOM KapTHHbI C PAaCYETHOM KapTMHOM ornpeaensoT
CcTaTMYeCKUe XapakTePUCTUKU MJIEHKM.
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NHTepdepeHuna

\UnTepdepennus

MHTepdepeHums.

. HATJIABHYIO
fIBNeHue, BO3HUKAIOLLEE MPM HANOXKEHUM ABYX MJIM HECKOIbKMX BOJIH M COCTOALLEE B - BosHoBoe ABMeHMe
YCTOMUYMBOM BO BPEMEHM MX B3aMMHOM YCUIEHWUM B OZHUX TOYKAX MPOCTPaHCTBA M . CTosuue BO/HBI

ocnabneHnu B Apyrux B 3aBUCMMOCTM OT COOTHOLIEHMA Mexay dazamm 3TUX BOJH.
NHTepdepeHUMOoHHaA KapTMHa MOXKET Habto4aTbCA TONIbKO B CJlydae KOrepeHTHbIX
BOJIH, T. €. BOJIH, Pa3HOCTb (pa3 KOTOPbIX He 3aBUCUT OT BpemeHu. MNpun
UHTEepdEpPEHLMM MONEPEYHBIX BOJIH MOMMMO KOr€PEHTHOCTM BOJIH HEOH6XOAMMO, YTOObI . Andpakuymns

MM COOTBETCTBOBAJIM KOJIeb6aHMA, COBEpLUAIOLMECA BAOJIb OAHOIO U TOMO e WU . UHTepdepeHLus
6/IM3KMX HaMpPB/IEHMI: NO3TOMY AiBE KOTE€PEHTHbIE BOJIHbI, MOJISIPU30BaHHbIE BO . Tonorpacus
B3aWMMHO MNepreHAMKYIAPHbIX HanpaB/ieHUAX UHTepdepupoBaTb He 6yayT. CyllecTByeT

MHOr0 pa3/IMyHbIX METOAOB MOJTIYYEHUA KOrEPEHTHbIX BOJIH: Hanboee LMPOKO » Ancnepcua BonH
pacnpocTpaHeHHbIMM FBNAIOTCA CNOCO6bl, OCHOBaHHbIE HA MCMOJIb30BaHMM NPAMOM U . MexaHuyeckne KonebaHus
OTPaXXEeHHOM BOJIHbI; €C/IM OTpayKeHHas BOJIHA HampaBJ/ieHa TOYHO Hasaj T.e. Ha 180 . Akyctuka

rpagycoB, TO MOTYT BO3HMKHYTb CTOAUYME BOJIHbI.

. dddekT Jonnnepa-duso
. MNonapusauymsa

. YnbTpassyk

. BonHoBoe aBuxKeHue
A.c. 154 676: Cnocob onpeaeneHns abCoNOTHOrO 3HaYEHMA YCKOPEHMA CUJIbI TAXKECTH,
OT/INYAIOLLMICA TEM, UTO C LiE/bi0 MOBbILEHMS TOYHOCTU M3MEPEHUS aBCOIOTHOIO
3HAYEHUA YCKOPEHUA CUbI TAXKECTH, BpeMA NaJeHUA M3MEPAIOT NyTeM noacyeTa
KOJIMYeCTBa BPEMEHHbIX NEPUOAMYECKMX MHTEPBAJIOB, 3a[aBa€MbIX 3TaJIOHOM
4YacToTbl, B NEPUOS MEXKAY MOMEHTaMM COBMAAEHUA OTPE3KOB NyTU CBOOOAHOIO
NaZieHus C A/IMHOM TPy6YaTOro KOHLIEBOro 3TaJ/IoHa, C/IMYAEMbIX MHTEpdEPEHLMOHHBIM
MeTOoAOM B npoLecce CBOGOAHOroO NajeHMa Tena.

MateHT CLUA 3 796 493: Annapat A5 U3MepeHUs Lara pe3bbbl NpeLM3noHHOro
XOZI0BOrO BMHTA NOCPEACTBOM ONTUMYECKOM MHTepdepeHumMU. JBa YyBCTBUTEbHBIX
3/1eMeHTa NPMBOAAT B KOHTAKT C OZHOM M TOM K€ CTOPOHOM pe3bbbl BUHTA B ABYX
TOYKax, asbl KOTOpbIX OT/IMYHaTCA Ha 180 rpagycos. LLlynbl CMOHTMPOBaHbI Ha
HanpaBAAoLWEN, KOTOpas MOXET NepemMeLLaTbCs B JI060M HaMpaB/iEHUM Ha KapeTKe, B
NIOCKOCTH, Napanie/lbHOM NIOCKOCTM ABMKEHUA KapeTKKU BAO/IbOCK BUHTA,
perynvpyoT TakMm 06pa3om, YToObl OHa MPUBIU3UTENIbHO PaBHAACH LIAry BUHTA.
CpegfHasa TouKa mexay chepuyecKrMMM KOHLaMM [BYX LLIYNOB pacnosiaraeTcs B
BEPLUMHE KYGMUECKOrO Yro/IKOBOro OTparkaTe s, CMOHTMPOBAHHOMO Ha HanpaB/stoLLeN.
CBETOBOM Jly4 OT YroJIKOBOIO KyGMYECKOro oTpakaTtesis oTpaxKaeTcsa pedIeKTOPOM.
LLar pe3bbbl M3MEPAIOT UCMO/b3YA MHTEPdEPEHLMIO MEKAY CBETOBbIMU JTyHaMM,
paszaeneHHbIMM Noyrnpo3payHbiM 3epKasiom. OAuH U3 ydeit UCMbITbIBAET OTPAXKEHMS
OT YroNKOBOro oTpaxartena u pedaekropa. M3mMepeHHyo BEMUMHY CPaBHUBAIOT C
3Ta/IOHHBIM LLIAroM.
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lonorpadusa

\T'onorpadus

lFonorpacums.

. HA TZIABHYIO
ABneHna uHTepdepeHLUn 1 AndpaKLUM BOJH €XKaT B OCHOBE NPUHLMMMAIBHO HOBOIO - BosHoBoe ABMeHMe
MeToAa NoyYeHMs 06bEMHbIX M306paXkeHMI NpeaMeTOB - rosiorpadumu. . CroAuYne BOJIHbI

. dddekT Jonnnepa-duso
TeopeTHnyeckue nNpeanocblsikm ronorpadmm cywectsosanu gasHo / [.Mabop, 1948r./, . Monspuzaums
0/IHaKO NPaKTUYECKOe ee OCYLLEeCTB/IEHNE CBA3AHO C NOAB/IEHMEM J1a3€POB -
UCTOYHMKOB CBETA BbICOKOM MHTEHCMBHOCTU, KOF€PEHTHOCTM M MOHOXPOMAaTMYHOCTM. - Andpakuma

. UHTepdepeHums
CyTb ronorpacdmm coctout B cnegytoiemM. O6beKT OCBELLAIOT KOrepeHTHbIM CBETOM M . Tonorpadus
doTorpadupytoT UHTEpdEPEHLIMOHHYIO KapTUHY B3aMMOAEMNCTBUSA CBETA, PACCEAHHOMO . Aucnepcua BOH
0ObEKTOM, C KOr€PEHTHbIM U3/TyYEHMEM MCTOYHMKA, OCBELLAOLLErO 06beKT; JTa 3 . MexaHMuecKkue KonebaHmus
UHTepdepeHLMOHHAA KapTUHA - YepeJoBaHUE TEMHbIX U CBET/IbIX 06/1aCTEN CNOXKHOU AKVCTHKA
KOHbUrypaLumu, 3apermcTpupoBaHHas hoTONIaCTMHKOM M eCTb rosiorpamma. OHa He ‘ y
MMeeT HMKAKOro CXOACTBa C 0GbEKTOM, OZJHAKO HeceT B cebe MOJIHY0 BU3YyaslbHYL0 - YnbTpasByk
UMHGOPMALMIO O HEM, TaK KaK MKCUpyeT pacnpejeneHme amnantya u gas BoJIHOBOro . BonHoBoe gBuxeHue
noJis - pe3ysibTata Ha/loXKeHWs ONOPHOM KOrepEHTHOM BOJIHbI U BOJH,

AndparMpoBaHHbIX Ha 06beKTe. /1 BOCCTAHOB/IEHUA M306PasKeHMsA FOI0rpammy
OCBELLAIOT OMOPHbLIM MYYKOM CBETA, KOTOPbIN Andparnpysa Ha HEOAHOPOAHOCTAX
noyepHeHusa HOTO3MY/IbCUM, AaeT 06beMHOE M306pazkeHMe, 061a4atoLel NoHOM
WNII03MEN peasibHOro obbeKTa.

[onorpaMMmbl 06/1aJal0T PALOM MHTEPECHBIX 0co6eHHOCTEN. Hanpumep, ecam
ro/IorpaMMy PacKos1IoTb Ha HECKOJIbKO KYCKOB, TO KaxKAbli M3 HUX MPWU NPOCBEYMBAHUM
JaeT NoJIHoe M30b6parkeHWe npeameTa, Kak M Luenas rosorpamma. M3ameHaTcs vwb
YeTKOCTb M306paKkeHMs U cTeneHb 06bEMHOCTM. ECaM ke C ronorpamMmMoit KOHTaKTHbIM
CMoco6OM CHATb OOpaLLEHHYH KonuMio /HeratmMe/, TO U306paXKeHMe NoJlyYeHHOe OT
3TOM KOMWM BCE PaBHO OCTAHETCA NO3UTUBHbIM.

0aHO M3 yHAAMEHTaNbHbIX OTKPbITUIM B 061aCTH rofiorpacmu npuHaanekut t0.H.
JleHuncioKy, ocylecTBMBLLIEMY rosiorpadumio B CTOAYMX BoIHaX. OTKpbITUe
3aperucTpupoBaHo nog N'88 co cneaytolei opmyoi: YCTaHOB/IEHO paHee
HeU3BeCTHoe AB/IEHME BO3HWMKHOBEHWUSA NMPOCTPAHCTBEHHOIO HEMCKAKEHHOMO LBETHOMO
M306parkeHnA 06beKTa NP OTPANKEHMMU U3/TyHEHNUA OT TPEXMEPHOrO 3/1eMeHTa
Npo3pay4Hoi MaTepuasbHOM Cpelbl, B KOTOPOK pacnpejesieHne NaoTHOCTH BeLLecTBa
COOTBETCTBYET pacnpezesieH 0 MHTEHCUBHOCTM MOJIA CTOAUMX BOJIH, 06pasyoLmxcs
BOKPYr 06beKTa NpM pacCcesHWM Ha HEM U3/TyYeHMUS.

TaKkne TpexmepHble rajorpammbl Ha CTaZMM BOCCTAHOB/IEHMA Heob6s3aTe/IbHO
OocCBellaTb KOrepeHTHbIM U3ly4eHUeEM, - MOXKHO NOJIb30BaTbCA 00bI4YHbIM MCTOYHUKOM
cBeTa.

B0o3MOXKHOCTM MCNoONb30BaHMA roaorpadmyeckux MeToA0B Hencyepnaemol. Hanpmumep,
€CJ/I1 NpoLecchl perucTpauum 1 BOCCTaHOB/IEHMA NMPOU3BOAUTDL MPU PasHbIX AJIMHaX
BOJIH, TO M306parkeHne 06beKTa BO CTOJIbKO pa3, BO CKOJIbKO AJIMHA BOJIHbI
BOCCTAHOBJ/IEHMSA 60/IbLUE [/IMHBI BOJIHbI PErncTpaumu /ronorpaduyeckmnii MUKpocKon/.
C nomouubto ronorpadumu MOXKHO NosyyaTb MHTEP@EPEHLMOHHbIE KapTUHBI OT 0ObEK-
TOB, AMddy3Ho paccemBarowmx ceeT. CoBmeLlas rosorpadpmyeckoe n3obpaxeHme ¢
CaMMM 0ObEKTOM M M3yYaa MHTepdhepeHLMOHHYI0 KapTMHY, MOXHO 3adMKCcMpoBaTb
camble He3HauuTe/bHble aedopMaLiMu O6beK- Ta.




lonorpadus

A.c. 250 465: Cnocob6 onpeaeneHns YUCTOTbl 06PabOTKM MOBEPXHOCTM U3ZENHUA. ...,
OT/IMYAIOLMICA TEM, UYTO C LEJIbiO NOBbILLEHMS YYBCTBMTEIbHOCTU Ccrocoba, cHavana
Moay4aloT ro/orpamMmmMmy KOHTPOJIMPYEMOro U3AeNUs, NPOM3BOAAT OCBELLEHNE
MOBEPXHOCTM U3JE/IUA, HaKNaAblBaeMOE Ha HEro BOCCTAaHOBJ/IEHHOE C FOJIOrPpaMMbl €ro
LENCTBUTENIbHOE U306paKEHNE, U PETMCTPUPYIOT MPU STOM MHTEHCMBHOCTb 3€PKaslbHO
1 anddy3HO oTpaXkeHHOro OT NOBEPXHOCTM U3AENUA U3YYEHWUA, 3aTEM M3MEHAIOT
B3aMMHOE pacro/IOKEHUE U3AEUS U ero AeMCTBUTE/IBHOTO M306paXKeHMS HA BEIMUMHY
6O0/IbLUYH, YEM CPEAHAS BbICOTA MMKPOHEPOBHOCTEM NMOBEPXHOCTU, PErUCTPUPYHOT
MHTEHCMBHOCTb 3€PKaJibHO OTPaXKEHHOro OT NMOBEPXHOCTM U3AENMA M MO COOTHOLLEHMIO
3TMX MHTEHCUBHOCTEMONPEAENSIOT YNCTOTY 06PabOTKM NOBEPXHOCTM.

CLUA nateHT N' 3 797 944: UcnbiTaHWe 6€3 pa3pyLleHUA MOPMUCTbIX aKyCTUUYECKMX
naHenen. B npouecce UCMbITaHUA NOYYAOT YCPEAHEHHYIO MO BPEMEHM
ronorpacduyeckyto dotorpadmio nepecoprpo- BaHHO NOBEPXHOCTU aKYCTUYECKOM
naHesIn, MMetoLLEeN AYencTyto CTPYKTYpY. Mpu 3ToM NaHenb nojsepraeTcs
BO3JEMCTBMIO aKyCTUUYECKOr0 M3/Ty4YeHNs 3aZaHHOM MHTEHCUBHOCTM, YacTOTa KOTOPOM
paBHa YacToTe AYeMKM MaHen. 3aTeM MoslyYeHHyto doTorpadmio NpoCMaTpUBaloT,
HanpaB/ss Yyepe3 Hee Nla3epHbli Jyd. CBETOBbIE 3aBUXPEHMSA MOJTyYEHHbBIE Ha
oTorpadmm CooTBETCTBYIOT XOPOLUMM AYEMKaM, TOrAa Kak TEMHbIE YYaCTKM
COOTBETCTBYIOT HEPaboUMM MM AedeKTHbIM sYeiKam. Ecim pesoHaHcHas YacToTa
AYENKM HEU3BECTHA, TO €€ MOXKHO OMNpeaeMTb NoJyyas M3o6parkeHMe NOBEPXHOCTM B
peasbHOM MacLuTabe BpeMEHU B OTCYTCTBME aKyCTUYECKOro BO3OYXAEHUA. 3aTeM
nepgoprpoBaHHbIE INCTbl MPOCMATPUBAIOT Yepes NoJly4YeHHOE M306parkeHHe,
nozsepras nepdoprpoBaHHy0 NOBEPXHOCTb BO3AEMCTBUIO aKYCTUYECKOTO U3/TyYEHUS C
MeA/IEHHO MEHSIIOLLEMCA YacTOTOM NPU NOCTOSHHOM YPOBHE MHTEHCMBHOCTU U
perynmpys BOSHMKHOBEHME 3aBUXPEHMI, COOTBETCTBYIOLLMX PE3OHAHCY.

Fonorpacus AaeT BO3MOXHOCTb CO34aTb ONTUYECKYHO NaMATb Ype3BblYalHO 60JIbLIOM
eMKocTU. C ee NOMOLLBIO YCMELHO peLlaeTca Npobiema MalMHHOro pacrno3HaBaHMA
obpa3oB. MOXHO caenatb TaK, 4YTO NPOEKUMA Ha rosiorpammy O4HUX 06pasLoB byaeT
BbI3bIBaTb MOSABJIEHME APYrUX, ONpeAeNeHHbIM 06pa3oM CBA3aHHbIM C NEPBbIM
(accoumaTmBHaAA NamATb).

CyLIeCTBEHHO, YTO rosiorpadpuyeckoe M306paXKeHMe MOXKHO MoJlyHaTb HE TOJbKO C
MOMOLLbIO 3/IEKTPOMArHUTHBIX, HO M aKYCTMYECKMX BOJIH. KorepeHTHble
YNbTPa3BYKOBbIE BOJIHbI AAIOT BO3MOXHOCTb OCBELLaTb 60/1bllne 06bEKTHI.
CnenoBaTeNlbHO MOXKHO MOJYUYMTb TPEXMEPHOE M306paXKEHME BHYTPEHHMX YacTemn
06beKTa, HanpuMep, Yes10BEeYECKOro Tesla, Hep 3eM/M, TOJILLM OKeaHa.

CLUA nateHT 3 585 848: Annapat 415 3aMMCH aKYCTUYECKMX M306parkKeHUi 1
rosorpaMM M MeToj Mx 3anucu. O6beKT 06/lyHaeTca akyCTUHECKMMM BOSIHAMM NS
CO3/1aHMA NONA aKYCTMYECKMX KoNlebaHMI B OTparkatoLen NoBepXHOCTH, B annapate
NpeAyCcMOTPEHO YCTPOMCTBO PasBepPCTKM BEryLIMM Jla3epHbIM MATHOM AJIS
CKaHUPOBaHMA NOBEPXHOCTMU KONJIMMMPOBAHHbIM Iy4YOM CBeTa. M3MeHeHus
OTpaXkaemoM OT MOBEPXHOCTU KOMMOHEHTbI Jly4a 06eCneYnBatoT reHepaLmio BbIXOAHOMO
CMrHana, U3MEHEHMUA YacToTbl KOTPOro COOTBETCTBYIOT U3MEHEHUAM MHTEHCMBHOCTH
aKyCTMYECKMX KosiebaHMM B NJI0CKOCTU NOBEPXHOCTM 06beKTa. BbixoaHOM curHan
reTepoAuHUPYeTCA C OMOPHbLIM CUIHAJIOM, YacTOTa KOTOPOro BblAepXKMBaeTCA B
3a/JaHHOM COOTHOLLEHMM C YACTOTOM 06JTy4AIOLMX aKYCTMYECKMX BOJH,
COOTBETCTBYIOLIAA BHYTPEHHEN MOAYNALMM NPeobpasyeTcs B BU3yasibHYIO MHAUKALMIO,
YTO NMO3BOJIAIET OCYLUECTBUTb aKyCTUUYECKYIO roslorpaMMy 06beKTa. YC/10BHOE Heronor-
paduyeckoe m3obpaxkeHme (aKyCTMHECKOE) MOXKET ObITb MOJTyYEHO NyTEM
aMNUTYAHOrO AETEKTMPOBAHMA BbIXOJHOr0 CUrHaia 6e3 CMeLlweHna ero ¢ ONopHbIM
CMIHaNOM.

BO3MOKHOCTM ONTMYECKOM M aKyCTUUYECKOM ronorpadmm M3yyeHbl cemyac elle He
NOJIHOCTbIO, rofiorpadmyeckme METOAbI MPOHMKAIOT BO BCE 061aCTM HAYKM U TEXHUKM,
NO3BOJIAA M3ALWHO M HAAEKHO pellaTb HepaspelLMMble 3aJauM.
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[Avcnepcna BonH

\ducmepcus BonH

Aucnepcua BONH.
. HA TZIABHYIO

AncnepcrsaBOH - 3aBUCUMOCTb (ha30BOM CKOPOCTM FAPMOHUYECKMX BOJIH B BELLECTBE - BosHoBoe ABMeHMe
OT MX YacToTbl. 061aCTb YACTOT B KOTOPOM CKOPOCTb Y6bIBAET C yBENMYEHUEM . CToAuMe BOJIHbI
4acToTbl, Ha3bIBAETCA 06/1aCTbI0 HOPMAJIbHOM AMCMEPCUM, a 06/1acTb YacToT, B
KOTOPOW MNpW YBE/IMYEHUM YACTOTbI CKOPOCTb TAKIKE YBE/IMUMBAETCA, HAa3biBAETCA
06/1aCcTblo aHOMasIbHOM Ancnepcuu. Jucnepcus BoH HabogaeTcs, Hanpumep, npu

. dddekT Jonnnepa-duso
. MNonapusauymsa

pacnpocTpaHeHWM paarMoBO/IH B MOHOCdEPEe, BOJIHOBOAAX. . Andpakuyma
. UHTepdepeHums
Mpu pacnpocTpaHEHUM CBETOBbIX BOJIH B BELLECTBE TaKXKe UMEET MEeCTo Aucnepcmsa . Tonorpacdus

cBeTa (3aBUCMMOCTb abCOJIIOTHOrO NoKa3aTtes1s NpeioMeHNA OT YacToTbl cBeTa). Ecam
BELLECTBO NPO3PAYHO AJ/18 HEKOTOPOM 06/1aCTM YacTOTbl BOJIH, TO Hab/toAaeTcs
HOpMaJsibHas AMCNEepCHs, a €C/IM MHTEHCMBHO MOr/lallaeT CBET, TO B 3TOM 06/1acTH
UMEeEeT MeCTO aHOMasIbHas aucnepcusa. B pesynbtaTte aMcnepcmm y3kui napannesbHbin - AxycTtuka
My4yoK 6e0ro cBeTa, NPOXoAa Yepes NpUsMy M3 CTEKNA MW APYroro npo3payHoro . YnbTpasByK
BELLECTBA YLUMPAETCA M 06pasyeT Ha 3KpaHe, YCTAaHOB/IEHHOM 3a NMPU3MOM pajyKHYHo
NOJIOCKY, Ha3blBaeMyto AMCMOPCMOHHbIM CMEKTPOM. /1A CBETOBbIX BOJIH €AUHCTBEHHOM
HeaMcneprupyrolLen Cpeaon ABASETCA BaKyyM.

. Aucnepcua BosH
. MexaHun4yeckune KonebaHusa

. BonHoBoe aBuxKeHue

MatenT CLUA 3 586 120: Annapatypa nepefayu 3ByKa. Yr/jbl CKaHAMPYEMblE CBETOBbIM
JIY4OM, YBE/IMUMBAIOTCA NOCPEACTBOM BBEAEHUSA UCNEPCHOHHOIO YCTPOMCTBA Ha MyTU
3BYKOBbIX BOJIH. DTU Yr/ibl 06pa3oBaHbl BCEACTBUE B3aMMOAENCTBMS CBETa M 3ByKa. B
0ZiHOM M3 MoaMdHMKaLMI annapaTta 3ByKOBbIE€ BOJIHbI MPOMNYCKAKTCA Yepe3Henos-
BUXXHYIO PELLETKY, WJIM APYTMMM CJIOBaMM Yepes cpedy, KoTopas obnagaet
Avcnepcuren no ceoen npupoge. B apyroi moandmKaumm gucnepcus gocturaeTcs
BC/IEACTBME BMBPaLmK Npu 06pasoBaHMM NPOLOJIbHOM BOJIHbI PACTSXEHUS MM CKATUSA.

A.c. 253 408: YCTpOMCTBO AN M3MEPEHMA TEMMEPATYPbI, COAEpKallee
U3MEPUTESIbHbIM D/IEMEHT, YCTaHAB/IMBAEMbIM Ha UCCAeAYEeMbIM MaTepma, MU UCTOYHMK
6e10ro cBeTa, OT/IMYAIOLMIMCA TEM, YTO C Lie/IbI0 pacluMpeHns MHTepBasia M3MepPAEMbIX
Temnepatyp, USMEPUTESIbHBIM 3/IEMEHT BbINOJIHEH B BUAE NPO3PAYHOM KIOBETHI,
3aMoJ/IHEHHOM CMECbIO ONTUYECKM HEOHOPOAHbIX BELIECTB, COOTBETCTBYIOLIMX
3aZlaHHOMY MHTepBasly Temnepatyp, NnokasartesiM nNpesioMIeHUs KOTOPOM 3aBUCAT OT
A/MHbI BOJIHbI M TemnepaTypHble K03 dULMEHTbI NoKasaTeen NpeomaeHus
OT/IMYaIOTCA 3HAKOM JIMGO BEIMYMHOM.
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3akoH KynoHa

3akoH KysoHa.

B3aMM0Ael‘/J1CTBMe 3apAXKeHHbIX TeN UIN YaCTul B CaMOM I'IpOCTel‘;iLIJEM Ccnydae
OMNMUCbIBAE€TCA 3aKOHOM Ky)’IOHa. M3BecTHO, 4TO pa3sHOMMEHHbIE 3apAAabl
NpUTArnBatoTCA, a 0gHanuMeHHbIE OTTa/IKUBAOTCA.

A.c. 428 882: Cnocob coeaANMHEHWNA KOHLIOB MPOBOAHMKOB, MPU KOTOPOM OCYLLECTBAAIT
KOHTaKTMPOBaHME NPOBOJHMKOB, a 3aTEM CBApKY M3 KOHLIOB, OT/IMYAIOLLMMCA TEM, YTO
C LieN1bl0 YNPOLLEHMA TEXHOIOTMYECKOro NpoLecca, KOHTaKTMPOBaHME KOHLIOB
NPOBOAHWKOB MOJTYHAKT NPU NMOMOLLM CO3JaHMA MEXKAY HUMM INIEKTPOCTATUYECKOro
nosaa oT AOMNOJIHUTENIbHOINO MCTOYHMKA MOCTOAHHOIO HanpsXeHWs, NOAKAYEHHOIO K
NPOBOAHUKAM.

M3meHsAn CbOpMy MNOBEPXHOCTU 3apPAXKEHHbIX T€/1 MOXKHO M3MEHUTD KOHq)MpraLI,MlO
o6pa3yrou.u4xc;| nonen. A 3TO, B CBOW o4epeb, OTKpPbIBaeT BO3MOXXHOCTb YNpaB/IATU

CMMamM, AEMCTBYIOLWMMM Ha CapsiKeHHbIE YacTuupl (Tena), NOMELLEHHbIE B TaKOEe nosie.

A.c. 446 315: Cnocob pa3geneHusa AMINEKTPUYECKMX BOJIOKOH MO AMaMeTpaM B
HEPaBHOMEPHOM 3JIEKTPUYECKOM M0JIE, OT/INYHAIOLWMMCA TEM, YTO, C LEe/Iblo NOBbILWEHMSA
3¢ deKTMBHOCTHM Npouecca, pasfesieHne Npon3BOAAT NPU MOCTOAHHOM rpagueHTe
KBaZpaTa HanpsKEeHHOCT NoJis, yBeMUMBaloLLEeMCA B CTOPOHY 3/1EKTPOJa, MMeIoLLero
TOT K€ 3HaK, YTO M NOBEPXHOCTHbIM 3apsj Ha.

\3akoH Kynona

HA TJIABHYHO
B3aumogencTeue Ten

3aKoH KysioHa
B3zanmopencTeme Ten

MHAYyuMpOBaHHbIe 3apAabl

BTArMBaHue AM3/IEKTPUKA B
KOHZeHcaTop

3aKkoH [xoyna-J/leHuya
MpoBogMMocTb MeTan1oB
CBepnpoBoaAMMOCTb
JNeKTpoMarHMTHoe none

NpoBOAHMK C TOKOM B
MarHUTHOM noJsie

JNeKTpoABMKYLLAA CHMa
MHAYKLUK

MHAYKLUMOHHbIE TOKU
JNEeKTPOMarHUTHbIE BOJIHbI
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BnusaHue pa3oBbix Nepexonos

\Biusnne pa3oBbIxX mepexonos

BausaHme dhazoBbix Nepexozos.

. HATJIABHYIO

ConpoTuBaeHMe MeTaNI0B NpU MaaBJaeHMM BO3PACTaeT, €C/I1 €ro Na0THOCTb - MpoBoanmocTL MeTansos
Bo3pacTaeT (B noaTopa-ABa pasa, A/14 CBMHUA - B 3-4 pa3a) 1, HaobopoT, NajaeT, ecam . Bnuanume dasosbix nepexonos
MJIOTHOCTb MeTasI/1a MPU NNaBNeHUM YMeHbLIaeTca (BUCMYT, CypbMa, Faiui). . BAMsHME BbICOKMX faBNEHMI
. Bananue coctaBa

. BsanmopeicTeme Ten

. UHayumpoBaHHble 3apAabl

. BrarueaHue ANIS1eKTPpHUKa B
KOHAeHcaTop

. 3akoH [xoyna-JleHua

. MpoBognMocTb MeTanioB
. CBepnpoBoaMMOCTb

. DNeKTpoMarHuTHoe nose

. lMpoBOAHUK C TOKOM B
MarHUTHOM nose

. DNEeKTpoABMXKYLLAsA cuna
MHAYKLUUU

. UHAYKUMOHHbIE TOKMK

. DNIeKTPOMarHUTHbIE BOJIHbI
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BnusaHmne BbICOKNX faBneHunia

\BnusiH1e BbICOKMX JaB/ICHIIT

B/isAHME BbICOKMX AABIEHUMA.

. HATJIABHYIO

Mpy NPMUNOKEHMM BHELLHETO MMAPaBIMYECKOrO JaB/IEHUA CONPOTUB/IEHME METAJIJIOB - MpoBoanmocTL MeTansos
YMEHbLIAETCA. ITO YMEHbLUEHNE MAKCUMAJIbHO Y LLEIOYHBIX META/IIOB, UMEIOLLMX . BnunsaHue dasoBbix
MaKCMMaJIbHYI0 CKMMAEeMOCTb. Y pafa 3/IeMEHTOB Ha KPMBbIX 3aBUCMOCTH nepexonoB

COnpoTUBIEHMA OT AaBN1€HMA UMEKOTCA CKaYKH, MCMOJIb3yEMbIE B d)l/i3l4l-(e BbICOKMX

o . BausHue BbiICOKMX AaBNEeHUM
AaBJ/IEHMN B Ka4eCTBe penepHbIX TOYEK. A

. BnuAaHue coctaBa

. B3aunmopeincTteue ten

. MHpgyuupoBaHHbie 3apaabl

. BTArnBaHuMe Au3NeKTpMKa B
KOHAeHcaTop

. 3akoH [xoyna-J/leHua

. MpoBognMmocTb MeTannos

. CBepnpoBoaMMOCTb

. DNeKTpOMarHMTHoE noJse

. lMpoBOAHUK C TOKOM B
MarHMTHOM none

. JNeKTpoABMKyLlasa cuna
MHAYKLUWK

. MHAYKUMOHHbIE TOKM

« DNIEeKTPOMarHUTHbIE BOJIHbI
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Bnusaxune coctasa

Bamnanue cocraBa.

KpOMe TOro, Ha ConpoTmMeBEeHHUE MeTazIoB O4€Hb CUJIbHO BZIMAET Ha/In4vne anMeceﬁ
(M}'IM COCTaB cnnaBa), 4YTO MCNOJIb3yeTcAa AnAa MAEHTMCDMKaLIMM Cn1aBOB.

TaK Hanpumep, Npu M3MEHEHMM KoamndecTBa npumeced B ctaam ot 0, 1 go 1, 1% ee
yZienbHoe conpotussieHne nmeHsetcs ot 10 fo 30 10 (B MMHYC BOCbMOM cTeneHu) Om.
CM.

LUnpoKko ncnonbsyotca I4306peTaTEI'IFIMl4 U 0BblYHblE M3MEHEHMA conpoTusaieHNA
06bEKTOB 3a CYET U3MEHEHMA pa3mMepoB 1IN CoCTaBa 0obbeKTa.

A.c. 462 067: Cnoco6 U3MepeHUa TMHEMHbIX Pa3MEPOB M3AeNMA U3
3NIEKTPONPOBOAHOIO MaTepMana, 3aK/II04aLWErocA B TOM, YTO HA NOBEPXHOCTb
U3eIMs HanpaBAAOT CTPYH KMAKOCTH, N0 NapameTpam KOTOPOM CyaAT o pa3mepae,
OT/IMYAIOLMICA TEM, UYTO C LEJIbio PaCLUMPEHMS AMariasoHa M3MEPEHMH, NodatoT
3NIEKTPONPOBOAALLYIO XUAKOCTb U U3MEPAIOT SNEKTPUUECKOE CONPOTMB/IEHME CTPYM.

A.c. 511 233: Cnoco6 onpeaeneHus KayecTBa NULLYLLErO MHCTPYMEHTA, Hanpumep,
LIAPMKOBOM aBTOPYYKM MYTEM HAHECEHMS €10 Ha OMOPHYI0 MOBEPXHOCTb MULLYLIEN
MMAKOCTU M USMEPEHMSA SIEKTPUYECKOrO COMPOTNOC/IEAHEN, OT/IMHAIOWMMICA TEM, YTO
C U€e/b NOBbILLEHMS TOYHOCTU M3MEPEHMS, B Ka4eCcTBe OMOPHOM MOBEPXHOCTU
MCMOJIb3YI0T TOKOMPOBOAALLYIO MOAJIONKY, a M3MEPEHME CONPOTUBIEHMH
OCYLLECTBAOT B LIEMM MNOAJ/I0KKACEAO WAPUKa.

A.c. 520 539: Cnoco6 M3mepeHUsa yaeNbHOro 3/IEKTPUUYECKOro CONPOTUBIEHUSA
06pa3sLoB, 3aK/I0YaOLWMICA B M3MEPHUM NMPOMYCKaeMoro Yyepes obpasell ToKa,
OT/IMYAIOLMICA TEM, UTO C LIE/IbIO MOBbILLEHMSA TOYHOCTU M YNPOLLEHWA NpoLecca
usMepeHus, obpasel, Noc/eoBaTe/IbHO MOMELLAIOT B COCYAbl C PAaCTBOPaMM C
U3BECTHBIMM YI€/IbHbIMWU CONPOTUBIEHMAMM, UBMEPSIOT TOK NPOXOAALMI Yepes 3Th
pacTBOpb! A0 M MOC/IE NOrPYXEHMA B HUX 06pasLa M 06 yae/IbHOM COMPOTMBIEHUM
o6pasua cyaaT rno Be/IMUYMHE YAENbHOro CONpoTUBIEHMA TOrO pacTeopa, npu
norpy»eHun o6pasua B KOTOPbIM, TOK, NPOXOAALLMI Yepes 3TOT PacTBOp, HE MEHACA.

\Biusanne cocraBa

HA TJIABHYHO
MpoBogMMOCTb MeTaNN0B
BnnaHue dasoBbix
nepexozos

BnuAHME BbICOKMX AaBI€HUH
BinsHMe cocTaBa
B3zanmopencTteme ten

MHAyuMpOBaHHble 3apAabl

BraruBaHue AM3NEKTPUKa B
KOHZAeHcaTop

3akoH [xoyna-JleHua
NpoBoauMOCTb MeTaN/I0B
CBepnpoBoAMMOCTb
dneKTpoMarHMTHoe nose

NpoBOAHMK C TOKOM B
MarHMTHOM none
dneKTpoABMKYyLLasa cunia
MHAYKLUWK

MHAYKUMOHHBbIE TOKM
DNEeKTPOMarHUTHbIE BOJIHbI
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KpVITVILIeCKVIe 3HayeHnA NapameTpoB

\Kpurudeckue 3Ha4YeHIA TAPAMETPOB

KpUTHYECKMe 3HaYeHUs NapameTpoB.

Ecim oaMH M3 NapamMeTpoB NOAAEPHKMBATL B6M3M KPUTMHECKOTO 3HAYEHMSA, TO
CBEPXMPOBOAALLAA CUCTEMA MOXKET 6bITb MCMOJIb30BaHa A/ O4YEHb TOYHOrO
onpeaeneHnsa He6ObLUMX M3MEHEHUIM M3MEPAEMON BE/IMUMHDBI, HanpUMep, B6IM3M
KpUTMUYECKOM TemnepaTypsbl - 10 cM./rpagyc.

A.c. 525 886: Cnoco6 nM3mepeHUs CKOPOCTM TeYEHMA KMAKOCTHU 3aK/IloYatoWMiCs B
NPONyCKaHWK Yepes3 YyBCTBUTEJIbHBIM 3/IEMEHT 3IEKTPUUECKOrO CUrHasa, NOABELEHUS
K HEMY TernJ/ia oT AOMOJIHUTE/IbHOrO MCTOYHUKA U onpejeNeHnm CKOPOCTU TeYEeHUA
XUAKOCTU MO M3MEHEHUIO BEJIMYUHBI CUIHAJIA C YYBCTBMUTE/IbHOIO 3/IEMEHTA,
OT/IMYAIOLMICA TEM, UYTO C LEJIbIO MOBbILLEHMSA TOYHOCTU U3MEPHUS CKOPOCTH TEYEHMS
KPUOreHHbIX }XMAKOCTEM, €e onpeaenstoT no Be/IMuMHe TEMNI0BOro notoka ot
JOOMOJIHUTEJIbBHOr0 MCTOYHMKA TernJla B MOMEHT nepexoa YyBCTBUTE/IbHOMO 3JIeMeHTa
U3 CBEPXMNPOBOAALLEro COCTOAHNA B HOPMasibHOE.

HA F'’/TABHYIO
CBepnpoBoAMMOCTb

KpuTuueckue 3HaueHus
napameTpoB

B3aumopeicTeue Ten
MHAyuupoBaHHbIe 3apAabl
BraruBaHue guaneKTpuKa B
KOHAeHcaTop

3akoH Jxoyna-JleHua
MpoBogMMocTb MeTans10B
CBepnpoBoaMMOCTb
JneKTpoMarH1MTHoe none

NpoBOAHMK C TOKOM B
MarHUTHOM nosne
JneKkTpoABMKYLLasa cuia
MHAYKLUK

MHAYKLUMOHHbIE TOKM
DNeKTPOMarHUTHbIE BOJIHbI
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MarnuTtHasa nHaykuma. Cuna JlopeHua

\Marantnas nagykuus. Cuna JIopenna

MarHuutHas nHaykuma. Cuna JlopeHua.

. HATJIABHYIO

OCHOBHOM XapaKTepPUCTUKOM 3/IEKTPUUYECKOTO MNOJISA ABSETCA HANPSKEHHOCTD, - DNeKTpoMarHuTHoe none
onpegensemas Yepes cuiy, AeMCTBYIOLLYIO Ha 3apsag. OCHOBHOM XapaKTEpUCTMKOM . MarnutHas uHayKkumsa. Cuna
MarHUTHOrO NoJsA ABNAETCA BEKTOP MAarHUTHOM MHAYKLMU, TaKKe Ornpesesifiembli JlopeHua

yepes cuIly, AeNCTBYIOLLYIO Ha 3apAj B MarHUTHOM NoJie. . [lBMKeHWe 3apAfos B

MarHMTHOM nosne
Ha Henoasu:KHble 3apsA/bl MarHUTHOE MoJie Bo6Lle He AeNCTBYeT. JBUNKYLIMIACA 3apaj,
MarHuT He NpUTAr1BaeT M He OTTasIKM, a AeMCTBYET Ha HEro B Hamnpas/,
nepneHAMKYISPHOM K MOJI0 M K CKOpocTH 3apAga. Cuna, geMcTByolwas Ha 3apsag B

. B3aumopeicTtBue Ten
. UHayumpoBaHHble 3apagbl

3TOM CJlyyae, HasbiBaeTCs CHiIoi JlopeHua. - BTarueaHue Au3/IeKTPHKa B
KOHAEeHcaTop

A.c. 491 517: Cnoco6 M3MEHEHMA MOAbEMHOM CUJIbl KPblJla C MOCTOAHHbIM YT/IOM aTakM, . 3akoH [xoynsa-J/leHuya

Hanpuvmep, CyZHO Ha aBTOMAaTUYECKM ynpaBaseMblX NOABOAHbIX Kpblabax. C uesbio . MpOBOAUMOCTb METAN/OB

NOBbILUEHMS GbICTPOAEMCTBUA U HAAEKHOCTU CUCTEMbI YNPABEHWUA NOABOAHBIMU
KPbIIbAMM, CHUKEHMA YPOBHS MMAPOAUHAMMYECKMX LLYMOB MO KPbly MPOMyCKaloT
MarHWTHbIM NOTOK, BO36YXKAAEMbIM 3/IEKTPOMArHUTHbIM NOJIEM, YEPE3 MOPCKYH0 BOAY + DneKTpoMarHuTHoe nose
JNIEeKTPUYECKMI TOK, HamnpaB/IeHHbIM Nonepek MarHUTHOrO NOTOKa. . MpoBOAHMK C TOKOM B

. CBepnpoBogMMOCTb

MarHMTHOM none
MateHT CLUA 3 138 129: M'MApOoAMHAMMYECKUIM SNEKTPOMArHMUTHbIN ABUXKUTENb. . JNeKTpoABMKYLLAA cuaa
JBuKeTenbHasA cMcTemMa ANna YAJMHEHHOro rMApoAMHaMMYECKOro naaBcpeacTsa
coAepKat UMAMHAPUYECKYI0 060/104KY U3 heppOMarHMTHOro MaTepuana; HeCKOIbKO
napasiesibHbIX MarHUTHbIX MOJIOCOB, PACMOJIOKEHHbIX NO Nepedepun 0607104KU Ha
OZIMHAKOBOM PacCTOAHUU OAMH OT APYroro; 3/IeKTPOMarHMTHbIE KaTyLKM HaJeTble Ha + DNIeKTPOMArHUTHble BOJIHbI
YA/IMHEHHbIE 3/1eKTPOAbI, YMCJI0 KOTOPbIX PaBHO YMCY NoaoCcoB. Ha cygHe
YCTaHOBJ/IEH MCTOYHUK NEPEMEHHOr0 TOKA. YNpaBswlLlee YCTPOMCTBO COEAMHAET
UCTOYHMK NEPEMEHHOMO TOKA C JIEKTPOJaMM M KaTyLLUKaMKM SNEKTPOMarHmMTa ana
nonepemMeHHOro co3AaHma CEBEPHOro M HXKHOMo NOJIIOCOB B KaTyLKax U NojyvyeHus
NepeceKaloLMXCcs 31EKTPUYECKOr0 M MarHUTHOTO MOJIEM B HY}KHbIX hasax, AN
CO3/aHM1A 04- HOHANPaB/IEHHOI O ABMKEHMUA 3apAXKEHHbIX YacTHL, BOKPYT
niaBcpeAcTBa. YnpasaswLlee YCTPOMCTBO BKJ/OYAET NpUCrocobieHne ans
pa3ae/ibHOro Bo36YKAEHWA 3/1EKTPOAO0B NPW YNpaBAEHMMU NIaBCPEACTBOM.

MHAYKLUMK
. MHAYKUMOHHbIE TOKM
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[AswxeHne 3apAfoB B MarHUTHOM none

\[IBIKeHVe 3apsAKOB B MATHUTHOM IIO/Te

JBuKeHue 3apAag0B B MarHMTHOM noJie.

Mpy ABUNKEHUM 3apAJ0OB B MArHUTHM MoJ1Ie HE BAOJIb JIMHUM 3TOMO NOJIA U3 -3a CHJIb
JlopeHua TpaeKTopusa X ABMKEHUA 6yaeT NpeacTaBasaTb co6oM cnupab. Yem
CUJIbHee NoJie, TEM MeHbLLE paguyc 3Tok cnmpanu. Mepuog obpalleHns 3apsga He
3aBMCMT OT CKOPOCTH ABMKEHMSA, @ TOJIbKO OT OTHOLUEHMS BEJIMYMHBI 3apAja K Macce
3apsKEHHOM YacTuLbI.

A.c. 542 363: YCTpOMCTBO A8 M3MEPEHMA 3apaja aspo30/iM, coeprKallee
U3MePUTE/bHBIM S1EKTPOS, 610K NMUTaHUS, BbINPAMUTE/Ib M ONEPALMOHHBIA YCUAUTEb,
oT/IMyaloLLeecs TeM, YTO C Le/Ibio NOBbILEHUA 3PPEKTUBHOCTH, OHO CHAGXKEHO
MarHMTOM, CO3JaloLMM MOMEePEYHOE K HAMPBJ/IEHUIO JBUXKEHUA a3p030/M nose, a
U3MePUTE/IbHBIM SEKTPOJ, BbINOJIHEH MIOCKMM M YCTAHOBJ/IEH TaK, YTO €ro NJ0CKOCTb

napannesibHa CU10BbIM JIMHUAM MarHUTHOIoO Nosia 1 HanpaB/1€HNA ABUXKEHUA a3P0O30JIN.

B ciyyae nepneHaMKYNApHOCTM CHUIOBbIX IMHUIA MArHUTHOMO MoJA NAOCKOCTH
JBVKEHMA 3apAXKEHHOM YacTMLbl OHA HAYMHAET ABMIraTbCA MO KPYry, MPUMYEM Paanyc
3TOro Kpyra 3aBMCUT OT HaNpPAXKEHHOCTU MAarHUTHOIO MOJIS.

A.c. 516 905: [laTuMK pacxoja, coAep:Kallmi Kopnyc, KpblibyaTKy, Npeobpa3oBaTte/ib
Yr/I0BOM CKOPOCTU KPbUIbYATKM B 3/IEKTPUUECKMIM CUTHAJT, OT/IMYAIOLLMIACS TEM, YTO C
LieNblo paclUMpeHns 061CTM NPUMEHEHMA U AMana3oHa M3MepeHUs, a TaKxKe
yNpoLLeHMe KOHCTPYKLMM AaTuMKa pacxoda, Npeo6pasoBaTesib Yr0BOM CKOPOCTH
KPbl/Ib4aTKM BbIMOJIHEH BBUJE MarHeTPOHa, aHOZ KOTOPOro BbIMOJIHEH C Bblpe3amu,
pacnosio}KeHHbIMU B MJIOCKOCTH, Napasi/ie/IbHO OCH BPaLLEHUA KpblibYaTKMU, B Tene
KPbl/IbY4aTKM YKPEnieHbl MarHUTbl C OAHOMMEHHbIMM MOII0CAaMKU B OHOM TopLEe, a Ha
Kopryce AaTyMKa pacxoja yCTaHOBJIEH MOAMOPHbIM MarHWUT, NMpUYEM MarHuTbl B Tese
KPbIJIbY4aTKU M NOAMNOPHbIMA MarHUT 06paLleHbl K MarHETPOHY PasHOMMEHHbIMU
NOJIFOCaMM.

HA TJTABHYIO
JneKTpoMarH1MTHoe noJse
MarHuTHaa uHaykuma. Cuna
JlopeHua

JlBuKeHue 3apsaoB B
MarHuTHOM nosie

B3zanmopencTeme Ten
MHAyuupoBaHHble 3apaabl

BTArMBaHue AM3/IEKTPUKA B
KOHZEeHcaTop

3aKkoH [xoyna-J/leHua
MpoBogMMocTb MeTan10B
CBepnpoBogMMOCTb
JneKTpoMarHMTHoe noJse

NpoBOAHMK C TOKOM B
MarHuUTHOM nose

JNeKTpoABMKYLAA CMa
MHAYKLUK

MHAYKLUMOHHbIE TOKU
JNeKTPOMarH1THbIE BOJIHbI
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B3aumopeiictene NPOBOAHNKOB C TOKOM

\BsanmMopeiicTBye MPOBOTHUKOB C TOKOM

B3anMogencTeme npoBoAHUKOB C TOKOM.
. HATJIABHYIO

B3anmogencTeue AByx NPOBOAHMKOB, MO KOTOPbIM TEKYT I/IEKTPUUECKME TOKM, - poBOAHMK C TOKOM B
OCYLLECTB/IAIETCS Yepe3 MarH1THoe noJie. Kaxabli TOK co3ZaeT MarHMTHoe nosne, MarH1MTHOM nosne
KOTOpoe AeMCTBYeT Ha pyroi NPoBOAHUK. TakMm 06pa3oM, B3aMMOLENCTBYIOT OTHIOAb . BsaumogeiicTeue
He nona mexay coboi, a nose u ToK. MNPOBOAHUKOB C TOKOM

. B3aunmopeicTteue Ten
AHanorMyHbIM 06pPa3oM B3aMMOAEMCTBYIOT U ABMKYLUMECS 3/IEKTPUYECKME 3apAsbl.
MpuyeM ANA MarHMTHbBIX B3aMMOZENCTBUIM TPETUIM 3aKOH HbloTOHA He BbiNosIHAETCA
(cuna, fedcTByOLAsA Ha OAMH 3apsAj CO CTOPOHbI APYroro, He paBHa cue
JeHCTByIOLLEN Ha BTOPOM 3aps/] CO CTOPOHbI NEPBOTo). KoHAeHcaTop
. 3akoH [xoyna-J/leHuya

. MHayuupoBaHHbIe 3apasbl
. BraruBaHue guaneKkTpuka B

. MpoBognMMocTb MeTanioB
. CBepnpoBogMMOCTb
. DNIeKTpoMarH1THoe none

. MpoBoaHHK c TOKOM B
MarHuTHOM nosne

. DNeKTpoABMXKyLlaA cuaa
MHAYKLUK

. MHAYKUMOHHbIE TOKU

« DNIeKTPOMarHUTHbIE BOJIHbI
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B3aumHan nHaykums

\BsanmMHas MHEYKIVs

B3anMMHaAa MHayKumA.
. HA TJIABHYHO

PaccmoTpyM ABa KOHTYpa, pacrnosioKeHHble psagoM. [NlepeMeHHbIM TOK NpoTeKarLWmii B - JNeKTpoABMKYLIaA cHna
OZHOM M3 HWUX, CO3JaeT NepeMeHHOe MarHMTHoe NoJie, KOTOpoe Bbi3bIBaeT NosABAEHNE MHAYKLUUK
3AC MHAYKUMM B APYrOM KOHTYype. Takoe siBJIeHMe Ha3blBaeTCA B3aMMHOM MHAYKLUMEN. . B3saumHan MHAYKUMA

. CaMoMHAyKumA
. Bsaumopgeicteue Ten
. UHayuupoBaHHbie 3apaabl

. BrarueaHue punanexkTpuKa B
KoHJeHcaTop

. 3akoH [xoyna-J/leHua

. [poBogMmocCTb MeTansioB
. CBepnpoBoaMMOCTb

. DNIeKTPOMarHMTHoOE noJse

. lMpoBogHUK C TOKOM B
MarHUTHOM nosne

. DNeKTpoABMKYyLLAsa cuna
MHAYKLUUK

. MHAYKUMOHHbIE TOKM

« DNIeKTPOMarHUTHbIE BOJIHbI
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CamouHayKunA

\CamouHpmyKImst

CaMouHAyKumA.

. HATJIABHYIKO
MepeMeHHbI MarHUTHbIM MOTOK MOXET BbI3bIBATbCA MEPEMEHHBIM M TOKOM CamMoro + dNeKTpoABKKYWAA CHNa
KOHTypa. B 3ToM cniyyae B KoHType Takxke no- asasetca J4C - oHa Ha3biBaeTcA 3/C MHAYKLMH
CaMOMHAYKLMH. . B3anMMHas MHAyKUMA

. CamounHayKuma
. Bsaumopgeicteue Ten

. MHayuupoBaHHbie 3apaabl

. BrarueaHue punanexkTpuKa B
KoHJeHcaTop

. 3akoH [xoyna-J/leHua

. [poBogMmocCTb MeTansioB

. CBepnpoBoaMMOCTb

. DNIeKTPOMarHMTHoOE noJse

. lMpoBogHUK C TOKOM B
MarHUTHOM nosne

. DNeKTpoABMKYyLLAsa cuna
MHAYKLUUK

. MHAYKUMOHHbIE TOKM

« DNIeKTPOMarHUTHbIE BOJIHbI
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Toku Oyko

\Toxu ®yxo

Toku ®yko.

. HATJIABHYIKO
TOK B NIACTUHKE MOXKET AOCTUIraTh 60JIbLLUMX BEIMUMH, AarKe NpU HeGO/IbLLOM - MHAYKUMOHHbIE TOKM
HanpPAXXEeHHOCTM MOoJA, TaK KaK COMPOTMB/IEHWME MAaCCMBHOMO NMPOBOAHMKA Maso. . Toku dyKo
MHAYKUMOHHbIE TOKM B MAaCCMBHbIX MPOBOJAHMKAX Ha3blBalOT TOKamm OyKo mam . MexaHuuyecKoe geiicTeue

BUXPEBbIMU TOYKAMM. ToKoB DyKo

. MarHuTtHOe none BUXPpeEBbIX

A.c. 235 778: YCTPOMCTBO ANA OTTanMBaHMA CHErOBOM LLY6bl UCNapUTENs, Harnpumep, o
P A Y P P P TOKOB. D(peKT MencHepa

JOMaLLHUX XOIOAMIBHMKOB, COAEpXKalLiee MOHMUKAILLMIM TpaHChopMaTop, NepBuYHas
06MOTKa KOTOPOro BK/IOUYEHA B 3/IEKTPUYECKYIO LieMb NEPEMEHHOro ToKa, - Moasecka B MarHMTHOM nose
OT/IMHAIOLIMICA TEM, YTO C LIE/IbI0 YCKOPEHMSA NpoLecca OTTauBaHMANEBMYHas 06MOTKa . MNoBepxHocTHbIN ahdeKT

YKpen/ieHa Ha CTEHKe MCNapuUTeNs C TeM, YTOGbl NOCNEAHMIM CY>KMN BTOPUUHOM

H . Bsaumopgeicteue ten
06MOTKOM TpaHcdopMaTopa A/ HaBeeHWA B HEM BMXPEBbIX TOKOB.

. UHpyuupoBaHHble 3apasbl

. BrarueaHue pmManekTpuKa B
KOHAeHcaTop

. 3akoH [xoyna-J/leHua

. MpoBogMmocTb MeTanoB

. CBepnpoBogMMocCTb

« DNIEeKTpoMarHuTHoe none

. MpoBogHUK C TOKOM B
MarHMTHOM none

. JNeKTpoABMXKyLlaA cuaa
MHAYKLUMUK

. MHAYKUMOHHbIE TOKM

« DNIeKTPOMarHUTHbIE BOJIHbI
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MexaHunyeckoe aencTBMe TOKOB (DyKo

\MexaHnyeckoe geiicrBye TOKoB Dyko

MexaHnyeckoe gencteme Tokos Dyko.

. HATJIABHYIO

BuxpeBble TOKM B MIACTUHKE CO34Al0T MarHMTHoe nose. JTo noJie AeMcTByeT B + MHAYKUMOHHBIE TOKM
COOTBETCTBUM C NMpaBm/iom JlopeHLa HaBCTpeYy MoJio BO36YKAEHMA. DTO 3HAYUT, YTO . Toku dyko

nNnacTMHKa 6yp,eT BbITaJIKMBATbCA U3 NONA. . MexaHuueckoe Ael‘/’iCTBMe

ToKOB DYKO

A.c. 434 703: Cnocob opueHTaumMM HeMarHUTHBIX TOKOMPOBOAALLMX aCCUMMETPUYHBIX . MarHuTHOe nosne BMXpEBbIX
JeTanen B NnepeMeEHHOM MarHMTHOM Nosie, 06pa3oBaHHOM B ToKOB. ddbheKkT MelicHepa
MEXNONOCHOMNPOCTPAHCTBE 3/IEKTPOMArHuTa, OT/IMYAOLWMCA TEM, YTO C Lesblo

YMeHblLUEHUA 3ana‘-Il4BaeM0ﬁ MOLLHOCTU 1 NOBbILLEHNA HAAEXKHOCTHU OPHUEHTALMMN, » Moasecka B MarHWTHOM rosie

JleTaNb B 30HY OPMEHTALMM NOAAIT CMELLLEHHOM OTHOCUTE/IbHO MIOCKOCTU CUMMETPUM . MosepxHoCTHbIU 3¢peKT
MarHMTHOro noJsiAa Tak, 4Tto B O4HOM M3 MOIOXKEHUM 3/IEKTPOANHAMHNYECKHNE CUNbI, . B3aMMOAeﬁCTBMe Ten
AEeNCTBYIOLME Ha AeTaslb YPaBHOBELIMBAKOTCA, @ B APYrMX - HEPaBHOBECUE ITUX CUN . VHAYLMpOBaHHbIe 3apAabl
ycyrybnsetcs.

. BTrArMBaHuMe AM3NEeKTpUKa B

KOHAeHcaTop

Kone6niowasnca mexay noancamm 31eKTpoMarHmMTa Taxenaa Metaaimdyeckas
niacTMHKa "yBA3aeT", €C/IM BKIOUYUTbL NMOCTOAHHBIN TOK, NMMUTAOLWMIA S/IEKTPOMArHUT, U . 3aKkoH [koyns-JleHua
ocTaHaB/IMBaeTcA. Bcsa ee aHeprus npeBpallaeTcs B TeMN/0 BblaeaeMoe Tokomu Oyko. . MNpoBogMMoCTb MeTannos

B HenoABM:KHOM MACTMHE TOKM, pasyMeeTCsl, OTCYTCTBYIOT. TOPMO3, OCHOBHOM Ha

. CBepnpoBoAMMOCTb
3TOM 3(pheKTe HE UMEET TPEHUS MOKOS.

. 3ﬂeKTpOMaFHMTHoe none

A.c. 497 069: Cnocob TOPMOXKEHWA NPOKaTa Ha XOJIOAM/IbHUKAX COPTOBbIX MPOKATHbIX » MpoBoAHUK C TOKOM B

CTaHKOB, OT/IMYAIOLLMICA TEM, HTO C LE/bI0 YBETMYEHMA NPOU3BOAUTENBHOCTM MarHuTHoMm none
XONOAMNBHMKOB TOPMOXKEHME NPOoKaTa NOMCXOAMUT GEryLMm Nofem, CO3AaBaeMbIM . DNeKTpoABMXKYLasA cUna
3/IeKTPOMarH1Tamm, BCTPOEHHbBIMM B MPUEMHBIM XeN06 XON0AMIbHMKA. MHAYKLMM

. NHAYKUMOHHbIE TOKM
« DNIeKTPOMAarHMTHbIE BOJIHbI
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MarHuTHOe none BrXpPeBbiX TOKOB. dpdeKT MeiicHepa

\MarHuTHOe Io7Ie BUXpeBBIX TOKOB. ekt MeiicHepa

MarHuTHoe none BMXpeBbiX TOKOB. IddeKT MelcHepa.

. HATJIABHYIO

Yem nyulle NpoBOAHMK NPOMYCKAeT TOK, TEM 6/IMKe MO BEIMUMHE K NEPBOHAYaIbHOMY - MHayKunoHHble ToKM
BCTPEYHOE MarHWTHoOE nose. B uzeanbHbI NPOBOAHMK (CBEPXMPOBOAHMK) . Toku dyko

S/IEKTPOMArHMTHaA BOJ1Ha BobLle He NPOHUKaET, BUXPEBbIE TOKN TEKYT B 6EeCKOHEYHO

MaJion Mo Be/IMUYMHE "KOXMLUE" MeTanna.

BbiTasIKMBaHWE MarHUTHOro NosA 13 CBepXnpoBOAHMKa Ha3blBaeTCA 3CbeeKTOM

MelicHepa.

70T 3pDEKT UCNoNb3yeTCA ANA CO34aHUA MAarHUTHBIX SKPaHOB, MNO3BOJIAIOLMX -
NOMYYMUTb MarHMTHbIM BaKyym 10 10 B MMHYC BOCbMOM CTeneHu apctea. Um - Bsaumopenctsue Ten
06bACHAETCS MHTEPECHOE ABJIEHME - MapeHMe NMOCTOSHHOrO MarHuTa Hag vawemn 13 . UHAyumpoBaHHble 3apaabl

cBepxnposojAlero Mmatepmana.

. MexaHunuyecKoe pencTeue
ToKOB DyKO

. MarHuTHoe nosie BUXpEBbIX
TOKoB. IdeKT MelcHepa
. MNoaBecka B MarHUTHOM nose

. MoBepxHOCTHbIM 3hheKT

. BrarueaHue ANSNNeKTPpHKa B
KOHAeHcaTop

. 3akoH [xoyna-JleHua

. MpoBognmocTb MeTanos
. CBepnpoBoAMMOCTb

. JNeKTpoMarHuTHoe nose

. [poBoAHMK C TOKOM B
MarHUTHOM nosne

. DNEeKTpoABMKYLLAsa cuna
MHAYKLWK

. NHAYKUMOHHbIE TOKM

« DNIeKTPOMAarHMTHbIE BOJIHbI
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MNopBecka B MarHUTHOM none

\ITogBecka B MAarHMTHOM IIOJIE

Moasecka B MarHMTHOM nose.
. HATJIABHYIO

B cTaumoHapHOM 31EKTPOCTaTUHECKOM MM MarHUTHOM MOE NOABECKA Tesla He MOXET - MHAyKuMOHHbIE TOKM
6bITb CTABUILHOM, €C/IM OTHOCUTE IbHAA AMSNIEKTPMYECKas NPOHULIAEMOCTb MU . Toku dyko
MarHMTHasi NPOHMLAEMOCTb Tesa 60/1blie UM paBHA eauHuLe. AM3NeKTpUiecKas

. MexaHuuyeckoe gencTemne
NPOHULIAEMOCTb BCeX Ten 60siblie. Ho MarHMHas NPOHMLIAEMOCTb AMAMarHUTHbIX

ToKOB DyKO
MaTepuasnoB M CBEPXNPOBOAHMKOB MeHbLLIE eAMHULbl. ITO AAeT BO3MOXKHOCTb
OCYLLECTBAATb C 3TUMM BELLECTBAMM CTabUJIbHYIO MOBECKY. Jllo6oe nepemelleHme - MarHuTHOe none BUXpEBbIX
NoZBELIEHHOro Tena NPUBOAMT K MOSAB/IEHWIO BUXPEBbLIX TOKOB, SHEPIrUM KOTOPbIX ToKoB. dddeKT MelicHepa
JI0CTaTOYHO, YTO6bI yaepKaTb No/BELIEHHOEe TeNOo. . MogBecka B MarHUTHOM nosie

. MoBepxHOCTHbIM 3 eKT

Tprymd MHAYKLUMOHHBIX TOKOB - 6E/MYbSA KETKA POTOPa aCMHXPOHHOMO ABMraTens . BsaumogeiicTeue Ten

pa60Ta+0T MHAYKUMOHHbIE HACOChbl A/1A NepeKa4YnMBaHNA KUOKMX METa/1J10B B

METaNNYPrum U AAEPHONM SHepreTHKe. » MHAyUMpOBaHHbIE 3apAAL!

. BrarueaHue pmManekTpuKa B
KOHAeHcaTop

. 3akoH [xoyna-J/leHua

. MpoBogMmocTb MeTanoB

. CBepnpoBogMMocCTb

« DNIEeKTpoMarHuTHoe none

. MpoBogHUK C TOKOM B
MarHMTHOM none

. JNeKTpoABMXKyLlaA cuaa
MHAYKLUMUK

. MHAYKUMOHHbIE TOKM

« DNIeKTPOMarHUTHbIE BOJIHbI
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MoBepPXHOCTHbIV 3pdeKT

MoBepXHOCTHbIM 3pdeKT.

Ha Bennunny BUXPEBOIro TOKa B/IMAKT yAe/ibHaA 3N1eKTpnieckaa npoBogMMOCTb 1
MarHMTHaAa NpoHULAaeEMOCTb MaTepHasia, TOJILMHA 06pa3u,a M 4aCTOTa TOKa.

MpY NPOXOXKAEHWMM MO NPOBOAHMKY TOKA BbICOKOM YaCTOTbl Hab/Il0AAeTCsA CKU
NOBEPXHOCTHbINM 3(PDEKT (CKMH--3DDEKT) - TOK MAET TOJILKO MO NMOBEPXHOCTHOMY CJIOH
npoBoAHuKa. Mpu YactoTe 10 B ceabmol cTenenu Iy Ans XopoLuero
HedeppOMarHMTHOro NPOBOAHMKA TO/IWMHA CNoA NpubansmTenbHo 0, 01 cm. Ha aTom
OCHOBaH MeTO/ NOBEPXHOCTHOM 3aKaslKu.

A.c. 281 997: Cnocob ucnapeHMa MaTepMasioB B BaKyyMe NyTeM BbICOKOYACTOTHOIO
HarpeBa, OT/IMYAOWMIMCA TEM, YTO C LiEJIbIO OCYLLECTB/IEHUSA NpoLecca 13 KoJbLeBOro
UCTOYHMKA, UCNAPEHMIO MoABEpralT matepman B hopme AUCKa Npu YacToTe
MarHMTHOro nosisi, o6ecrneyYnBaroLLeN NosBEHNE CKMH-3EKTa Ha ero GOKOBOM
NMOBEPXHOCTU.

CyLecTBOBaHME CKMH-3(EKTA 03HAYAET, YTO 3/IEKTPOMArHMTHasA BOIHA, MOMNAAAKoLas
Ha NOBEPXHOCTb MPOBOAHMKA (METasiNa, 3IEKTPOMTA UK NNa3Mbl) BbICTPO 3aTyXaeT B
ray6mHe NPOBOAHMKA, NPOHMKAA /IULLb Ha FY6UHY CKMH-CI0A.

A.c. 451 888: Croco6 0UMCTKM TPY6OMPOBOLOB NPEUMYLLECTBEHHO OT OT/IOKEHMM
rMApPaToB NYTEM MX HarpeBa, OT/IMYAOWMIACA TEM, YTO C LE/bI0 MOBbILLEHUA

3 PEKTMBHOCTU HarpeB OCYLLECTBAETCA CBEPXBbICOKOYACTOTHBIMU
3/IEKTPOMarHUTHbIMM BOJIHAMM, KOTOPbIE HAMpaBAsAT B TPY6ONpoBOA,.

\IIoBepxHOCTHBII 3 deKT

HA TJIABHYIO
MHAYKUMOHHbIE TOKM
Toku dykKo

MexaHuuyeckoe gencTeue
ToKOB DyKO

MarHuTHoe nosie BMXpEBbIX
ToKOB. DpdekT MeicHepa

MopBecKa B MarHATHOM nose

MoBepXHOCTHbIM 3hdeKT
BsaumogeicTeue Ten

MHAayuupoBaHHble 3apsabl
BrarMBaHue gusneKkTpuka B
KOHAeHcaTop

3aKkoH [xoyna-J/leHuya
NpoBOAMMOCTb METaNI0B
CBepnpoBOAMMOCTb
JNeKTpoMarHMTHoe noJje

NpoBOAHMK C TOKOM B
MarHMTHOM none
JNeKTpoABMHKYLLAA CMA
MHAYKLUMUK

MHAYKLUMOHHbIE TOKU
DNeKTPOMarHUTHbIE BOJIHbI
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M3nyueHune aBrxKyLierocs 3apsaa

\MsydeHne ABIDKYIIErocs 3apAaga

M3nyyeHre ABMKyLerocs 3apaga.

DNEKTPUUECKMIA 3apAd ABMKYLIMIACA B NYCTOTE PaBHOMEPHO OTHOCMTE/IbHO
MHEPLMOHHOM CMCTEMBI OTCYETA, HE M3/ydaeT. MHasa KapT1Ha BO3HUKAET B TOM
c/lyyae, Korja 3apsaj noj AeMCTBUMEM BHELLHUX CUA ABUXKETCA C yCKopeHueM. Mone
o6najatoluee 3Hepruen, a 3HauMT Maccom MM MHePTHOCTbIO, 06pa3HO roBops,
OTpbIBAETCA OT 3apAAa MU M3/lyYaeTcs B NPOCTPAHCTBE CO CKOPOCTbIO CBeTa. M3nyyeHune

MPOMCXOAMT A0 TEX MOp, MOKa Ha 3apAjg AEMCTBYET Cua, coobLialoLan eMy YyCKOpeHue.

A.c. 511 484: Cnocob oxnaxaeHna paboyero Tena nyTeM paclumMpeHus A0 noJyyeHus
ZBYXasHOro NoToKa C oTAaYyelr BHeWHeM paboTbl, OTIMYAOWMICA TEM, YTO C LEbo
MOBbILLIEHUA SKOHOMUYHOCTU paboyee Tesio nepej pacluMpeHreM MOHM3NUPYIOT,
Hanpumep, B NoJie KOPOHHOMO paspsaja B 0TAauy BHELIHEN paboTbl OCYLLECTBASAOT
nyTeM TOPMOXKEHUA 3aPAXKEHHbIX YacTUL, B 31EKTPUYECKOM Noe.

HA TJTABHYIO
JNeKTPOMarH1MTHbIE BOJIHbI
M3nyyeHue asuKyLierocs
3apsaga

dddeKT BaBnnosa-
YepeHkoBa

beTtaTpoHHOe u3nyyeHue
B3sanmogeicTBue Ten
MHayumpoBaHHble 3apAabl
BrarnBaHue An3NeKTpuKa B
KOHZeHcaTop

3akoH [xoyna-JleHua
MpoBogMMocTb MeTans1oB
CBepnpoBoAMMOCTb
JneKTpoMarHMTHoe noJse

MpoBOAHMK C TOKOM B
MarHUTHOM nosne
JNeKTpoABMKYLLAsa cunia
MHAYKLUUK

UHAYKLUMOHHbIE TOKM
JNEeKTpPOMarH1THbIE BOJIHbI
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S¢dekT BaBunosa-YepeHkosa

dddeKkT BaBunosa-YepeHkosa.

Ecnu 3apaxeHHan Yyactuua ABAAIOWAACA MCTOYHMKOM 3/IEKTPUYECKOro NoAA, ABUNKETCA
B CpeZie CO CKOpOCTblo, 60/iblel, YEM CKOPOCTb CBETA B 3TOM cpee, TO YacTuua
OyAeT onpexaTb COGCTBEHHOE 3/IEKTpMUECKoe nose. Takoe onepexeHue Bbi3biBaeT
NosAAB/IEHWE HAMPB/IEHHOIr0 3/1IEKTPOMArHUTHOIO U3JTyYEHUA, NMPUYEM U3NyYeHMe ByaeT
pacnpocTpaHATLCA NULUb B ON- peAe/IHHOM TeIeCHOM Yr/ie, onpeaeneHHOM CKOPOCTbIO
YacTuL, U NoKasaTeNnemM NpenoMeHns cpeabl. Yem 60blue NIOTHOCTb Cpeabl, TeM
60/iee HM3Kas 3Heprua (CKOPOCTb) 3apsAXeHbIX YacTuL, TpebyeTca AnA reHepaumm
u3nyyeHua. TexHMKa 06HapyXeHUA 3TOro CBEYEHUA paspaboTaHa Ao npejena -
annaparypa no3BosisieT 06HapYXMBaTb OTAE/IbHbIE YacTULbl (MOWTYYHbIA CYET C
MOMOLLbIO CHETUYMKOB YepeHKoBa). Kpome 3Toro YepeHKoBCKUE CHETUMKM
MCMOJIb3YIOTCA A1A BbICTPOro cyeTa M HeMoCpeACTBEHHOMO ONpeAe/ieHnA CKOPOCTH
3apSKEHHBIX YaCTML, CeNeKLMM CKOPOCTEN M HampaB/ieHUSA YacTuL,, onpeaesieHus
3apsAga Baemnios 1 1.n. Ha cnonb3oBaHuM apdekTa BaBnniosa-YepeHkoBa BO3- MOXKHO
CO3/jaHMe MUIMMETPOBbLIX U 60J1Ie€ KOPOTKUX PaAMOBOJIH; YEPEHKOBCKOE U3NyYeHue
No3BOJIIET CO3/aTb CTAHAAPTHbIM MCTOYHMK CBETA, HEOBXOAUMbIM NPU BUONOrMYECKMX
M aCTPOHOMMYECKUX UCCNe0BaHUAX.

A.c. 182 249: YcTpoHcTBO ANA n3MepeHMa 3hheKTUBHOM MacChl YacTuL,
panagaroLlmxca Ha raMMa-KBaHTbl M S1EKTPOHbI, OT/IMYaloLEeeca TEM, YTO CLE/bLO
yBE/IMYEHMA TOYHOCTU U3MEPEHMA U YCKOPEHMA Habopa SKCNepeMeHTasIbHbIX AaHHbIX,
OHO COAEPHKMUT ABYXKaHAJIbHYI CMCTEMY COBMECTHO paboTaroLmX MCKPOBbIX Kamep 1
YEPEHKOBCKUX CMEKT- POMEPOB MOJIHOMO MOr/I0WEHUA, YCTAHOB/IEHHbIX TaK, YTO B
HarnpaB/IeHMM BblIETA KaXKAOM M3 ABYX YacTML pacnaja, CTOUT 6JIOK M3 MCKPOBbIX
Kamep M YepeHKOBCKOro raMMa-CcrnekKTpoMeTpa, a 0CU 6/1I0KOB pacrnooXKeHbI
CMMMETPUYHO OTHOCMTE/IbHO HaMpaB/IEHUA NEPBMYHOM YaCTULbl M COCTABAIOT COGOM
Yro/ paBHbIM MUHMMAaIbHOMY YIJly ABYXYaCTMYHOrO pacnaja.

A.c. 431 887: Cnoco6 UCCNeA0BaHUA NMPOXKMraeMoCTy reMatood- TalbMUYECKOro
6apbepa nyTemM BBEAEHMSA B KPOBAHOE PYC/I0 BELIECTBA, COAEPIKALLEr0 PaAMOaKTUBHBIN
M30TOMN M OAHOBPEMEHHO PerMcTpaumm MHTEHCMBHOCTM 6eTam3nyYeHni Haa
NOBEPXHOCTbIO POrOBMLbI /1a3a, OT/IMHAIOWMIACA TEM, YTO C LiEJ/Ibio MOBbILEHMA
TOYHOCTM MCCIeA0BAHMUA AOMOHUTEIbHO PErMCTPUPYIOT M3MEHEHUA MHTEHCUBHOCTM
YEpPEHKOBCKOIO M3/1y4YeHMs.

\9¢dexr BaBunosa-Uepenkosa

HA TJTABHYIO
JNeKTPOMarH1MTHbIE BOJIHbI
U3snyyeHue aBuKyLLeroca
3apAaga

dddekT BaBunosa-YepeHkoBa
betatpoHHOe M3NyyeHue

B3zanmopencTteme ten
MHAyuMpoBaHHbIe 3apagbl

BraruBaHue AM3NEKTPUKa B
KOHZAeHcaTop

3akoH [xoyna-JleHua
NpoBoauMOCTb MeTaN/I0B
CBepnpoBoAMMOCTb
dneKTpoMarHMTHoe nose

NpoBOAHMK C TOKOM B
MarHMTHOM none
dneKTpoABMKYyLLasa cunia
MHAYKLUWK

MHAYKUMOHHBbIE TOKM
DNEeKTPOMarHUTHbIE BOJIHbI
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BeTanoH HOe nsnyyeHue

\BerarpoHHOe U3ITyYeHME

betaTpoHHoe M3nyyeHue.
. HA TZIABHYIO

JApyroi npumep - Tak HasbiBaemoe 6eTaTpoHHOE (M/IM CUHXPOHHOE)U3YYeHue. B 3Tux + ONeKTPOMarHMTHble BOJIHbI
Npm6opax 3apAKEHHbIE YACTMLbl ABUXKYTCA MO KPYrosbiM op6utam. Mpu sHeprusax . Usnyuyenue aBuKyuwierocs
nopsAAKa AeCATKOB M3B 3/1€KTPOHbI M3/1y4aloT BUAMMbINA CBET, MPU elle 60/bLIMX 3apaga

3Heprusx - pEHTreHOBCKMM Nyu.
P P Y . dddeKT BaBnnosa-

YepeHkoBa
Hanbonee BaxHbIM 15 NPUNOKEHUA ABNAETCA M3JTyYeHUe 3apsaja, COBEpLUAtoLLEero

rapMOHMYecKoe ziBmxeHue. Ha aTom abdeKTe ocHoBaHa paboTa BCEBO3MOMHbIX . BeTaTPOHHE’e nsnyqeHne
u3nyyaTenei 1 aHTeHH. . Bsaumopencteue Ten

. UHayuupoBaHHble 3apajbl

. BraruMeBaHuWe gu3aneKTpuKa B
KOHAeHcaTop

. 3akoH [xoyna-JleHua

. MpoBoguMocTb MeTanoB

. CBepnpoBogmMMoOCTb

« DNEeKTpoMarHuTHoe none

. MNpoBogHUK C TOKOM B
MarHMTHOM nose

. DNIeKTPOABMKYLLAA CMNa
MHAYKLMH

. UHAYKUMOHHbIE TOKM

. DJIeKTPOMAarHUTHbIE BOJIHbI
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V130nATOPbI 1 NONYNPOBOAHNKN

\V30/14TOPBI ¥ IOTYIPOBOFHUKI

M3019TOPbI M NOJTYNPOBOAHMKM.

[M3NeKTpUKaMm ABNAIOTCA HEMOHU3OBAHHbIE rasbl, a TaKKe JKMAKOCTM M TBepAble
Tesa, XapaKTepu3yLmMecs NoJHOCTbIO 3aMo/IHEHHOM 3/1IEKTPOHAMM BaJIEHTHOM 30HOM U
NOJIHOCTbIO 3/IEKTPOHHOM Ha YPOBHE 30HbI MPOBOAMMOCTU HE MPOUCXOAUT , TO TaKkue
BELLECTBA BeAyT ce6s KaK M30aaTopbl. [py HaMYMKM Takoro Bo3GyKAeHua (B Cnydae
MaJloi SHepreTMYeCcom LWen MeXay 30HaMM) BeLLecTBa ABMSAITCA
NoJIyNPOBOAHUKAMM. JUINEKTPUKM U MONYNPOBAHMKM SKCMOHEHLMAIBHO YMEHbLUAKT
€ro Mo CBoe 06beMHOE COMPOTMB/IEHME MNPU NOBbILIEHNM TEMNEPATYPbI.

A.c. 515 075: Cnoco6 onpeaeneHus o6pbiBa Wbl Kabens C U30N1SUMEN,
COMPOTMB/IEHME KOTOPOM 3aBUCUT OT TEMMEPATYpPbl 3aBUCUT OT TEMMepaTypbl,
Hanpumep, *apoCTOMKOro Kabens ¢ MarHe3uasibHOW M30/1UMEN, NPU KOTOPOM
BO3JEMNCTBYIOT CUTHAJ/IOM, BbIABAIOWMM MOBPEXAEHMS, Ha NOC/ie4oBaTe /IbHble
yyaCTKM Kabesnid a 0 MecTe NoBpeXAeHus Kabensa B MOMEHT NoJaym CMrHana Ha
JedeKTHoe MecTo, OT/IMYaloLLEee TEM YTO, C LieNbl0 YNPOLLEHMA OTbICKaHWA MecTa 00,
Ha Kabe/lb BO3AEMCTBYIOT TEM/IOBbIM CUIHA/IOM, HanNpuUMep TEMJIOM OT raso -BO3AYLUHOM
ropesik1 , a 0 MecTe NoBpeXAeHMA CYAAT N0 M3MEHEHMIO COMPOTMBIEHUA U301ALMM
Kabens.

HA TJIABHYIO
AN3NeKTpUKMn
M3onatopsbl U
MoJ1lynpoOBOAHMKM
ConpoTtuBneHue
3JIEKTPUYECKOMY TOKY
Tennosble noTepu
AN3NeKTpUKMu
AunanekTpuyeckas
NpOHMLAeMOoCTb

Mpo60oi aAn3neKTpUKoB
AneKTpoMexaHu4ecKkme
3¢ deKTbl B AUINIEKTPHUKAX
Npo3neKTpUKM

BauaHue snektpmyeckoro
nosia M MexaHU4eCKUx
HanpAXKeHUM Ha
CerHeTo3/IeKTPUYECKUI

3 deKkT

dneKTpeThl
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ConpoTnBAEHUE SNEKTPUYECKOMY TOKY

\ConpornsneHne 3MeKTPUIECKOMY TOKY

ConpoTUBEHUE SNIEKTPUYECKOMY TOKY.

Ecnv maTepuan npetepneBaeT Te MM MHblE NEBPALLEHUA, €ro CONPOTMBIEHME

J/IEKTPUYECKOMY TOKY MEHAETCA.

A.c. N 414528: Crnoco6 onpeaeneHusa 0THOCMTE/IbHOM CBS3aHHOM NOBEPXHOCTH
BOJIOKOH B JIUCTE ByMaru NyTeM U3MEePEHUs 3EKTPOCONPOTUBIEHNS, OT/IMHAIOLMMCS
TEM, YTO, C Lie/Iblo NOBbILEHMSA TOYHOCTU M YMPOLLEHUA METOAUKM U3MEPEHUM,

o6pasel, 6ymaru noaBepraoT AMHeNHOMY AehOpMUPOBaHMIO B NPOAO/IbHOM
HanpaB/IeHWMKU PacroOXKEHUA BOJIOKOH C OHOBPEMEHHOM permcTpaumen

S/IEKTPOCONPOTUBJIEHMNA, MOC/IE YEro onpeaenarT OTHOLEHNE pa3HOCTU U3MEPEHUA

3/1eKTPOCONPOTUB- JIEHWI Noce U A0 AecdhopMUpoBaHMA o6pasua GyMaru.

Pacnnasbl HEKOTOPbIX ANSNEKTPMUKOB - NOBOAHMKHU, B HaCTHOCTHU, XOPOLUO nponycCKkaeT

TOK pacniaB/iEHHOE CTEK0.

HA TJTABHYIO
AN3NeKTpUKMn

MU3onAatopbl U
NoJIlyNnpoBOAHMKMN

ConpoTuBnexne
JNIEKTPUYECKOMY TOKY

Tennosble noTepu
AN3NeKTpUKMu
AunanekTpuyeckas
NpOHMLAeMOoCTb

Mpo60oi aAn3neKTpUKoB
AneKTpoMexaHu4ecKkme
3¢ deKTbl B AUINIEKTPHUKAX
Npo3neKTpUKM

BauaHue snektpmyeckoro
nonA U MexaHM4YecKmnx
HanpAXKeHUM Ha
CerHeTo3/IeKTPUYECKUI

3 deKkT

dneKTpeThl
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Tennosble norepu

Tennosble NnoTepu.

B AnsneKkTpuKe, NOMELLEHHOM B NEpeMeHHOe 3/1IeKTPOMarHMTHOe nose , YacTb
SHEepruu Nosa NepexoauT B TEMJI0BY0. 3Ta 405 NPONOpLUMOHaibHA TaHreHCy yria
ANINEKTPUYECKMX noTepb. MateHT ABcTpanmn N 420764: CNoco6 TepMUYECKOro
cpawuBaHua maTepuasos. lpeanaraeTcs yCoBepLIEHCTBOBAHHbIM METO/ CpaLiMBaHUs
ncpeacTBOM AU3NEKTPUYECKOr0 Harpesa TEPMOMJIACTUYHBIX MaTepMaoB, MMEIOLMX
Masible KO3 DULUMEHTbI ANINEKTPUYECKMX NOTEPb (NPONUAEH, NoMnAeH u ap.).Mpu
3TOM MEXJY HaNIOXEHHbIMM APYr Ha Apyra KpagmMmn COeMHAEMbIX BHaX/IECTKY JIMCTOB
maTepuana 3aknablBaeTca BcTaBka, 3dEKTMBHO BbigenAlWwan Tenao npu
BO3JEMCTBMU INIEKTPUYECKOro noss BY, KoTopoe co3gaeTcs Mexay 31eKTpojamm
NPUKMMAIOLLMMM CPaLLMBAEMbIM Y4acTOK. Tennosbigensowme BCTaBKKU, UMEIOLLUE
dopMy NpyTKa MAK KBaApaTHbIX NAACTUHOK, M3rOTOB/IAIOTCA M3 ra30peHUPO- BaHHbIX
NnosIMMepoB (HanpuMep NoJIMMepbl M CONOJIMMEPbI XJ1I0pMCTOro BUHUAA)M
pacnosiaraeTca BA0JIb COeAUHAEMbIX KpaeB IMCTOB.Tenno, Bbigensemoe BCTaBKaMm
noZ AeMCTBMEM dNEKTpUYecKoro nons BY, HarpesaeT M pasmeryaeT MmaTepuas B 30He
coefiMHeHUsA, bnarogaps YeMy OH NPU HaxKaTWMM 3NEKTPOLOB OOGXKMMAETCA BOKPYT
BCTaBKM M CPaLLMBAETCA B CMJIOWHYIO Maccy.

Bce BUAbl Harpeesa AN3NTIEKTPUKOB B I/IEKTPUHECKMX NOSIAX OCHOBaHbl MMEHHO Ha 3TOM

3 deKTe.

A.N 527407. Cnoco6 M3roToB/IEHUS GETOHOMOIMMEPHBIX M3AENMIM 3aK04aoWMIACA B
CYLLKe BGETOHHbIX 3/IEMEHTOB C BaKyYyMUPOBAHMEM, MPOMNUTKE NoA AaBAEHUEM U
nocsieayoulen TepMoKaTaMTeYeCKoM NoIMMepPM3aLIMM, OTIMYAIOLLMIACA TEM , YTO, C
Lesiblo paBHOMEPHOro Nporpesa U3gensa U COXpaHeHUA NPOAO/IKUTENbHOCTH
npouecca TepMOKaTa/IMTUYIO NOJIMMEPU3ALIMIO OCYLLECTBAAIT UJIU AOMOJHUTE/IbBHOM
BO3JEMCTBMM INEKTpUYeckoro nons BY B aManasoHe 1-150 mru

\TennoBsie morepu

HA TJTABHYIO
AN3NeKTpUKMn

MU3onAatopbl U
NnoJ1ynpoBOAHUKHN
ConpoTtuBieHue
3/IEKTPUYECKOMY TOKY
Tennosble notepu
AnaneKTpuKkH
AnsnekTpuyeckas
NpPOHULLEAEeMOCTb

Mpo6oi1 AN3NeKTPUKOB
JneKTpoMexaHU4ecKkme

3 PeKTbl B AUINEKTPUKAX
MNpo3aneKTprKn

BnuaHue aneKkTpuyeckoro
noaA U MeXaHU4YeCcKnxX
HanpsAxXeHWM Ha
CEerHeTo3/IEKTPUYECKUA

apdeKT

dneKTpeThl
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YacTtoTHaA 3aBUCMMOCTb

\YacroTHas 3aBUCUMOCTH

YacToTHasA 3aBUCUMOCTb.
. HATJIABHYIO

JM3neKTpuYeckmne CBOMCTBA BeLeCTBa 3aBUCAT OT YacTOTbl HU. OAMH U TOT Ke - AnanekTpuyeckas
maTtepuan npu Bo3AeMCTBMU Ha HEro MOJA HU3- KOM YaCTOTbl -AUSNIEKTPUK, NONA NPOHMLLAEMOCTb
BbICOKOM 4YacToTbl - K. [1pu | Mbl UMEEM A€/10 C AUDNEKTPUKOM, a NpU | - C NOBOAHUKOM. . YacToTHas 3aBUCHMMOCTb
( - yaenbHas 3nekTpuyeckas NPOHULAEMOCTb - KpyroBas YacToTa. . AM3NeKTPUKM

. AusnekTpuyeckas
NpoOHMLAEMOCTb

. Mpo6on ananeKkTpmkos

. JNeKTpomexaHu4eckue
3 PeKTbl B AUINEKTPUKAX

. MuposnekTpukn

. Bamnanue anekTpuyeckoro
noaA U MexaHM4yeCcKmnx
Hanps:KeHWM Ha
CerHeTo3/1IeKTPUUYECKUA
apdeKT

. DNeKTpethl
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JneKTpocTpaKkuma

\DnmekTpocTpakmus

DNIeKTpoCTpaKumA.

. HA TZIABHYIO
O6LWUM 3neKTpoMeXaHMYECKUM 3P DEKTOM ANA BCEX ANINEKTPMKOB ABNAETCA - JNeKTpomexaHu4eckue
3NeKTpoCTPUKUMA. OHa nosABAseTCA B yNpyrom (06paTMMOM) NpeBpaLleHnn SHepPrmm 3 deKTbl B AUINIEKTPUKAX
Tena B 9/IeKTPMYECKOe MoJie U ANA CBOOOLHOr0 Tesia CONPOBOXAAETCA YBEIMYEHNEM . JneKTpocTpaKums

€ro pasmepos. . Mbe303neKTpHUYECKUit

3 deKT

. O6paTHbIN Nbe3o3deKT

« [AndneKTpUKH

. AusnexkTpuyeckas
NpPOHULLEAEeMOCTb

. MNpo6oi ananekTpmuKos

. JNneKTpoMexaHu4yeckue
3 PeKTbl B AUINEKTPUKAX

. MuposnekTpukm

. BnuaHue anekTpuyeckoro
noaA U MeXaHU4YeCcKnxX
HanpsAxXeHWM Ha
CEerHeTo3/IEKTPUYECKUA
apdeKT

. DNeKTpethl
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Mbe3oanekTpuueckunii 3ppekT

\IIse303nexTpuyeckuit 3¢ dpexr

Mbe3031eKTPUYECKUI 3 DEKT.

. HATJIABHYIO

((nbe303hheKT) - 3TO TaKKe 3/IeKTpoMexaHMYeckmni 3pdeKT, ogHaKo OH HabnogaeTcs - dneKTpoMexaHuveckue
He BO BCEX AMI/IEKTPMKAX, @ TO/IbKO B HELIEHTPO- CUMMETPUYHBIX KpUCTaJINax. 3¢ deKTbl B AMUIIEKTPUKaX
Mp1yem, B OTAMYMM OT INEKTPOCTPUKLMM, Nbe303hdPeKT o6paTiM OH MOKET 6bITb . dneKTpocTpakums

NPAMbIM M 06PATHBIM. o
P P . [be303neKkTpryeckum apdexT

. O6paTHbIM Nbe303ddeKT
. AMN3NeKTpUKM

. AnsanekTpnyeckas
NpPoHULLAEeMOCTb

Mpamol Nbe3o3dheKT NposBAseTcs B 06pa3oBaHMM 3apsA0B HA NOBEPXHOCTH
TBEPAOro Tena noj BO34EMUCTBUEM MEXAHUYECKUX HaMPSXKEHWH.

Jlamny-BCrbILWKY 3axuraeT yaap. Monabckui n3obpetatenb Tageyw Koceuxui
NpeAJIoXM UCMOJIb30BaTh MbE30KPMCTa/II B KAYECTBE UCTOYHMKA SHEPIMU 1S TAMIbI- . MNpo6oi ananeKTpMKoB
BCMbIWKK. Moa aencTBUMEM BbICTPOro CM/IbHOIO yapa Mo KPUCTasuly Ha HEM BO3HMKAET
JNeKTpuYeckoe HanpsaxeHue. Mo pacyeTam nsobpeTaTtess, ero BrosiHe A0JIXKHO
XBaTUTb 1A 3aXMraHMsa namnbl. HUKaKkux 6atapeit A4 Takoro "6mua” Booblle He
MOHAZ06BMUTCA: BCIO HEOBXOAMMYIO /1S TaMMbl SHEPIUI0 JACT MEXaHUYECKMM yaap no

. JNeKTpoMmexaHu4eckue
3 PeKTbl B AUINEKTPUKAX

. MuposneKkTpukn

KpucTanny. . Baunanuve anexkTpuueckoro

noJia U MeXaHU4YeCKUX
MaTteHT ®PIN.1218216: Mbe303/1EKTPUYECKOE YCTPOMCTBO AJIS 3aKMraHus C HanpaXeHW! Ha
Ky/lauKOBbIM MPMBOAOM, NpeAHa3HauYeHHoe /1A ABUraTesiel BHYTPEHHErO CropaHus, CErHeTo3/IEKTPUYECKUI
OT/IMYalOLLEeCA TEM, YTO KY/IaYKOBbIM NPUBOJ NOCTOAHHO MMEET KUHETUYECKoe apexT

coeamHeHue, U NepUOoAMYECKU-AMHAMMYECKOE COeAMHEHNE C U3BECTHbIM MPYHKMHHBIM
aKKYMY/IATOPOM M B3aMMOAENMCTBYET C HUM. MPYKMHHBIN aKKYMYIATOP COEAUHEH C
NOABMKHBIM KOHLIOM Mbe303/IEKTPUYECKOr0 3/IEMEHTA.

« dNneKTpetbl

Copyright © 2007 | KapTa

71 W cctiers )


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

O6paTHbIN NMbe303dGPeKT

O6patHbIM Nbe303ddhEKT.

O6patHbIM Nbe303¢deKT aHoNoruYeH 3PDEKTY SNEKTPOCTPUKLMMU OJHAKO, €C/IU NPU
3NEKTPOCTPUKLMM fecopMaLiMu Tela He 3aBUMCUT OT 3HaKa 3/1eKTPMYECKoro noss, Ans
nbe3o3ddeKTa Takaa 3aBUCMMOCTb UMEET MeCTO. [IpaKTUYECKM MOXKHO CYMTaTb, YTO
Nbe30- 3(pdEKT OT/IMYEH, a NIEKTPOCTPUKLMA ABNAETCA KBaApaTUYHbIM 3D DEKTOM.

MateHT CLUA N 3239283. lMNpeanaraetcsa KOCTPYKUMA NOAWMMHUKA B KOTOPOM TPEHKE
YHUUTOXaeTCcs BUGpaLmen.BTy KM NoALLMNHMKA BbINOJHAIOTCA M3
Nbe303/IEKTPUYECKOr0 MaTepUasa U C 06enx CTOPOH MOKPbLIBAOTCS TOHKOM
3neKkTponpoBoaHoi dhosbroi. K cosbre npunamnBatoTcs TOHKUE SNIEKTPOADI, MO
KOTOPbIM NPOBOAMTCS NMEPEMEHHDIM TOK. A TOK 3aCTaB/ISET Mbe303/IEKTPUK CHUMATLCSA
W pa3fiaBaTbCAl, CO3/aBas BUOpaLMIO, YHUUTOXKAIOLLYIO TPEHME.

B HEKOTOPbIX C/lyYasnx MCMO/Ib3YHOTCA OAHOBPEMEHHO U MAMOM M 06paTHbIM
nbe303hdEKT, HanpuMep, B NMbE303/IEKTPUYECKMX TpaHChOopMaTopax.

\O6patHslit n1bes03dpdext

HA TZTABHYIO

JneKTpoMexaHU4ecKme
3 PeKTbl B AUINEKTPUKAX

JneKkTpocTpaKkuma
Mbe3031eKTpUYecKui
apdeKT

O6paTHbIM Nbe303hdeKT
AN3NeKTpUKHU
AnsnekTpuyeckas
NpoOHULLAEeMOCTb

Mpo6oit AU3NEeKTPUKOB
dneKTpomMexaHU4yeckue
3¢ deKTbl B AUINEKTPUKaX
MN1posneKTpUKH

BauaHue aneKkTpuyeckoro
noasA U MexaHM4yecKmx
HanpAXKeHUM Ha
CerHeTo3/IeKTPUYECKUM
apdeKT

dneKTpeTbl
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neKTpoKanopuyecknin 3pdext

\Dnexrpoxanopmyeckuit 3¢ dpexr

JneKTpoKanopmyeckuit apdekT.

. HATJIABHYIO

B NMpO31eKTPUYECKMX KpUCTAIIaX MOXKET Habto4aThbCs 3/IEKTPOKASIOpPUYECKMHA « MnpoanekTpukn
3dEKT - M3MEHEHME TeMNEPATYPbl MMPO3IEKTPHKA, BbI3BAHHOE M3MEHEHUEM . DNIeKTPOKaNopUYECKUI
BE/IMYMHDBI SIEKTPUYECKOro NoAs (HanpuMep, Npy1 BHECEHWM NUPO3NEKTPHKA B ekt

3NIEKTPUYECKOoe Mose). . CerHeTo3NeKTpHKH

. CerHeTosnekTpuyecKkas
Temneparypa Kiopu

. AHTUCErHeTo3/IeKTPHKH
. CerHetocdeppoMarHeTUMKM
. MarHuMTO3N1EeKTpHYEeCKUi

apdeKkT

. AMN3NeKTpUKM

. AnanexktTpuyeckas
NPOHMLAEeMOCTb

. Mpo6oi ananeKkTpmkos

. DNIeKTpoMexaHMn4yecKkue
3 deKTbl B AMINEKTPUKaAX

. [1posneKTpUKH

. BausHue anekTpuyeckoro
nosia M MexaHU4eCKmnx
HanpAXKeHUM Ha
CerHeTo3/IEKTPUYECKUN
ekt

. DNeKTpeThl
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Cel’HeTOBﬂeKTpVIKVI

\CernerosnexTpukn

CerHeToa/1eKTPHKH.

. HA TZIABHYIO
- YaCTHbIM CyYait MMPO3/IEKTPUKOB. . MupoanekTpukn

« DNeKTPOKaNnopuyecKmi
A.C.N 276449: snocob AeTEKTMPOBaHWS B ra30BOM XxpomaTtorpacum nytem 3 dekT
KaTa/IMTUYECKOrO CXMraH1A KOMMOHEHTOB aHa/IM3UPYEMOM CMECH , OT/INYAIOLMICA . CerHeTo3NeKTp1KM
TEM, YTO C Lie/Iblo YBE/IMYEHWUS YYBCTBUTEIBHOCTM M HEMOCPEACTBEHHOTO M3MEPEHMA . CerHeTosfeKTp1uecKas

ﬂpOM3BOAHOﬁ KOHLUEHTpauMn aHa/IM3NMpyemMoro BelectBaBo BpeEMEHHU, CHUMaHHNE

NPOM3BOAAT Ha NMOBEPXHOCTM CEFHETOIEKTPMKA M M3MEPSAIOT BO3HMKAIOLME MPU 3TOM
3NIeKTPUYECKHE 3apAjbl. « AHTMCErHeTo3N1eKTPUKU

. CerHeTodeppoMarHeTMKu

. MarHuToanekTpuyeckum
3 deKT

. AManeKTpUKu

. AnanexkTpuyeckas
NMPOHUNLAEMOCTb

. Mpo6oi gnManeKTpukos

. DNeKTpoMexaHH4eckue
3 deKTbl B AUINEKTPUKAX

Temnepatypa Kiopu

. MupoaneKkTpukn

. BausaHue anekTpuyeckoro
noss U MexaHU4eCcKmux
HanpsAxXeHUM Ha
CEerHeTo3/IEKTPUYECKUI
apdeKT

. DNeKTpeThbl

Copyright © 2007 | KapTa

ﬂ . 4| CHeroxog, A1 rny60Koro cHera, 3an4acTi Ha CHeroxog,


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://www.gorod-off.ru/

CerHeToaneKkTpryeckas Temnepatypa Kiopu

CerHeToaneKTpuyecKkasa Temneparypa Kiopu.

B cerHeTosneKkTpuKax TakKe CaMoMou3BO/IbHO BO3HUKAET MOAApM3aLMs , HO TOJIbKO B
HEKOTOPOM MHTEpPBase Temnepatyp. Temnepartypa, npy KOTOPOM NpOMCXOAMT
MCYE3HOBEHME CMOHTAHHOM MOJIAPU3ALMM, HA3bIBAETCA CErHETOI/IEKTPUYECKOM
Temnepatypoi Kiopu. MNpu Temnepatype Kiopy B CErHETO3IEKTPMKaX HabtoaeTcs
MaKCHMMYM JIM3/IEKTPUYECKONM NPOHMLLAEMOCTH, a €€ U3MEHEHUEe B6IM3U STOM
TemnepaTtypbl MPOMCXOAUT CKauyKamm (CpaBHeHue ¢ acdekTamm MonKuHca 1
BbapxrayseHa). Boiwe Temnepatypbl Klopy CerHeTO3IEKTPUK NEPEXOAMT B
Napo3/1eKTPUYECKOE COCTOSIHME.

A.C.N 238185: YCTpOMCTBO A1l USMEPEHUA pacxoja, CKOPOCTU MOTOKA KMIAKOCTU MU
rasa , cogepaliee TEpMOYYCTBUTE/IbHbIM AaTUMK C HarpeBaTesIbHbIM 3/IEMEHTOM U
CXEMY M3MEPEHMA TEMMNEPETYPbI, OT/IMYAIOLLYIOCA TEM, YTO, C Lie/Iblo obecrneyeHns
paboTbl B arpeCcMBHbIX CpeZax, NOBbIUEHMS BbICTPOAEMCTBUA M TOYHOCTM U3MEPEHMUS,
TEPMOYYBCTBUTE/IbHbIM 3IEMEHT JaTuMKa BbIMOJIHEH B BUJE TEPMOKOHAEHCA- Topa M3
CErHeTO3/IEKTPUKA, ToUKa Kiopy KOTOporo Huke paboyer TemnepaTypbl.

CerHeTosIEKTPUKM - 3TO B/IEKTPUYECKME aHalormM (hOpPOMarHETUKOB, KOTOPbIE , KaK
M3BECTHO, CAaMOMPOM3BOJIbHO HAMArHUYMBAIOTCA M UMEIOT TOUKY Kiopu. MosTomy
CErHEeTO3/IEKTPUKM MHOT A Ha3blBAlOT (Peppo31eKTPMKaMK. OHM OT/IMHAIOTCA 6OJIbLLION
AMDNIEKTPUYECKOM NMPOHULAEMOCTbIO, BbICOKMM Mbe303(PGhEKTOM HAIMUMEM NET/IU
OMINIEKTPUYECKOrO rMcepesmnca, MHTEPECHBIMU 3IEKTPOONTUYECKMMMU CBOMCTBAMM.

A.C.N 262405: skaHupyloLL,ee YCTPOMCTBO ONTMYECKOro AManasoHa, cojepallee
30HHYI0 NbE303/IEKTPUYECKYIO MIACTMHY, C CUCTEMOM DNIEKTPOAOB, Ha KOTOPYIO NoAaHo
OTKJ/IOHSAIOLLEE HaNpsAXEHUE , U KOJIU- MUPYIOLLEE YCTPOMCTBO OT/IMYAKOLLEECSH TEM,
4TO, C LE/IbI0 YMEHbLLEHNS HEOBXOANMMOI0 OTK/IOHAIOLLErO HaNPSXKEHMA M ONTUYECKMX
noTepb, 30HHas NJacTMHa U3roTOB/IEHA M3 CErHETO3/IEKTPMKOB MOHOKJIMHHOM
CMUCTEMBI, ¥ KOTOPbIX Mbe303eKTbI MO B3aMMHO NepneHAMKYNAPHbIM HanpaBaeHMAM
pas/IMyHbl a 30Hbl (PpeHeNa HaHeCeHbl Ha NOBEPXHOCTb MJIACTUHbI B BUAE
YepeayoLmMXca OTPaXKaLLMX M HEOTPAXKAIOLLMXCA NMOKPbLITUIM B (hopme 3/MNCOB,

/IaBHbIE OCU KOTOPbIX OPUEHTMPOBAHbI BAO/Ib HanNpaB/ieHUs NMbe303(hdEKTOB MAACTHHDI.

\Cerneroanexkrpuyeckas remmneparypa Kiopu

HA TJIABHYIO

MNpo3aNneKTprKmn
3NEeKTPOKaSIOPUYECKUIA

apdeKT

CerHeToa/1IeKTPUKHU

CerHeTosieKTpHYyecKas
Temnepatypa Kiopu
AHTUCErHeTO3NeKTPUKH

CerHetoceppoMarHeTUKM
MarH1TOo31eKTpUYECKUIA

apdeKkT

AN3NeKTpUKMU
AnsanekTpuyeckas
NpOHULLAEMOCTb

Mpo6oi ananeKTpuKos
dneKkTpomMexaHn4yeckue

3 deKTbl B AMINEKTPUKaAX
MN1posneKTpUKH

BnnsHue anekTpuyeckoro
nosia M MexaHU4eCKmnx
HanpAXKeHUM Ha
CerHeTo3/IEKTPUYECKUN
ekt

dneKTpeThl
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AHTMCEFHGTOBHEKTpVI Kn

\AHTICErHEeTO3IEKTPUKI

AHTUCErHETOINEKTPUKM.

. HATJIABHYIO

Kpome cerHeTo3aNIeKTpMKOB, KOTOPbIE MOXXHO pacMaTpu- BaTb KaK COBOKYMHOCTb - M1Mpo3n1eKTpUKM
napasie/lbHo OPMEHTUPOBAHHLIX AMMOJEN, €CTb BELLEeCTBa C aHTMUMNapasesbHbIM . DJIeKTPOKa/I0pUYeCK1M
pacrnosoxkeHeM amnosier. Mx HasbIBAOT aHTUCErHETOINEKTPUKAMM. apdeKT

. CerHeToaNeKTpUKu

. CerHeTosnekTpuyecKkas
Temneparypa Kiopu

MpyY HaNOXKEHUM JOCTATOUHO CUJIBHOTO 3/IEKTPUYECKOrO MOJISi AaHTUCETHETOSIEKTPUKM
MOTYT NEpPeNTU B CEFHETO3IEKTPUYECKOE COCTOsIHME MMpH TaKOM "BbIHYKAEHOM"
(a3oBoM Nepexose B CUIbHOM NEPEMEHHOM MOJ1Ie HABAAITCS ABOMHbIE NETAN

rmcrepesuca. Kputnyeckoe none, npu KOTOPOM B aHTUCErHETOINIEKTPMKAaX BO3HUKaET « AHTUCErHeTO3/IEeKTPUKM
cerHeTtoasieKTpmyeckasn dasa, ymeHblUaeTcsa Npu yBeIMYeHUM TeMnepaTypbl. B . CerHetocgeppomMarHeTmkm
HEKOTOPbIX CJIy4asax C pOCTOM TemnepaTypbl HabaAalnTCA Nepexoabl U3 . MarHWUTO3NEKTPUYECKMI
CErHeTO03/IEKTPUYECKOr0 COCTOAHUA B aHTMCErHETOIIEKTPHUYECKOE, a 3aTeM B sbekt
Napo3/IeEKTPUYECKOE.

. AManeKTpUKu

. AnanexkTpuyeckas
NpPOHULLEAEMOCTb

. Mpo6oi ananekTpmuKoB

. JNneKTpoMexaHu4yeckue
3 deKTbl B AUINEKTPUKAX

. MupoaneKkTpukn

. BnuaHue anekTpuyeckoro
nosA U MexXaHU4YeCcKnx
HanpsAxXeHUM Ha
CEerHeTo3/IEKTPUYECKUI
apdeKT

. DNeKTpeThbl
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CerHeTopeppomarHeTvkm

\Cernerodeppomarsernkn

CerHetodeppoMarHeTUKH.

. HATJIABHYIO

- 3TO CErHETO3/IEKTPUKM, B KOTOPbIX HAGN0AAETCA YyNOPAAOYEHNE MarHMTHbIX - M1Mpo3n1eKTpUKM
MOMEHTOB. B HMX MOryT CyLiecTBOBaTb pa3/IMyHble BUAbI IEKTPUYECKOTO U « DNEeKTpoKasopHuyeCcKnii
MarHMTHOrO YyNnopsAJ0YEHUA: CErHETOI/IEKTPUYECTBO MJIM aHTM- CEFHETOIIEKTPUYECTBO apext

¢ beppomarHMTM3MOM , aHTUHEPPOMArHETUIMOM MU DEPPOMArHETU3IMOM.
depp depp depp . CerHeToaNeKTpUKu

. CerHeTosnekTpuyecKkas
Temneparypa Kiopu

. AHTUCErHeTO3NEeKTPUKMH

. CerHeTtodeppoMarHeTHKm

. MarHuToanekTpuyeckum
3 deKT

. AManeKTpUKu

. [AnaneKkTpuyeckas
NpPOHULLEAEMOCTb

. Mpo6oi ananekTpmuKoB

. JNneKTpoMexaHu4yeckue
3 deKTbl B AUINEKTPUKAX

. MupoaneKkTpukn

. BnuaHue anekTpuyeckoro
nosA U MexXaHU4YeCcKnx
HanpsAxXeHUM Ha
CEerHeTo3/IEKTPUYECKUI
apdeKT

. DNeKTpeThbl
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MarHutoanekTpryeckmnii 3pdexTt

\Maranrosnexrpudeckuit 3¢ dpexr

MarHuToanekTpmuyeckuit addekr.

. HATJIABHYIO

CerHeTtosneKkTpmyeckme 1 beppomarHuTHble TO4KM Kiopu y TakMX BelecTs He - MupoanekTpuku
coBnazawT. Ho B cerHeToaneKTpuyeckom Touke Kiopu HabnogaeTcs aHoMams « DNEeKTpoKasopHuyeCcKnii
MarHUTHbIX CBOMCTB, @ B MarHUTHOM - aHOMasIMA AM3NEKTpHUIeckux.Kpome Toro, npu apext

Ha/10X€HNU MarHMTHOro (3ﬂeKTpM‘-IeCKOFO) nosA HabalaaeTcsa U3MEHEHUe

" . N . CerHeToaNeKTpUKu
3NEeKTpUYECcKom (MarHMTHOM) NPOHMULLAEMOCTU- MAarHUTO 3/IEKTPUYECKMM IDDEKT.

. CerHeTosnekTpuyecKkas
Temneparypa Kiopu

. AHTUCErHeTO3NEeKTPUKMH
. CerHeToeppoMarHeTMku
«  MarHuToaneKkTpuYecKmm

lolollg

. AMN3NeKTpUKM

. AnanexktTpuyeckas
NPOHMLAEeMOCTb

. Mpo6oi ananeKkTpmkos

. DNIeKTpoMexaHMn4yecKkue
3 deKTbl B AMINEKTPUKaAX

. [1posneKTpUKH

. BausHue anekTpuyeckoro
nosia M MexaHU4eCKmnx
HanpAXKeHUM Ha
CerHeTo3/IEKTPUYECKUN
ekt

. DNeKTpeThl
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Cpsur TemnepaTypbl Kiopu

Casur Temnepatypsbl Kiopu.

HanoxeHue 31IEKTPMYECKOro MoJisl BAOJb NOJIAPHOM OCK YBEIMUYMBAET YCTOMUYMBOCTD
CErHEeTO3/IEKTPMYECKOr0 COCTOAHMA, pacluMpseT 06/1acTb TeMMepaTyp, B KOTOPOW
CYLLECTBYET CMOHTaHHasA No/IApM3aumMa. B aHTUCEHreTO3/IeKTPUKaX B CUJIbHBIX
JNeKTpUYECKMX NoNAx Temnepatypa Kiopu noHuskaeTcs.

HeKoTopble CUrHEeTO3NIEKTPUKM Bbille TOYKKU Kiopr 061a4at0T Nbe303(hHEKTOM.
MpunoxeHWe K TaKMM BELLECTBAM B NApas/IEKTPUUECKOM ha3e MeXaHU4eCKoro
HanpsAXeHus No 3P@EKTY 3KBMBAIEHTHO NPUOXKO- FO HaMpsAXKEHUS.

A.N 415617: 1 Cnoco6 M3MepPEHUs HaNPSAXKEHHOCTM I/IEKTPUYECKOrO NoAA NyTemM
U3MEHEHUSA AN3NEKTPUYECKOM NPOHMLIAEMOCTH CErHe- TOKOHAEHCATopa, NOMELLEHHOe
B MC/leAyeMOe NoJjie, OT/IMYAIOLLEECA TEM, YTO C Lie/bio NOBbILEHMA JOBOAAT O TOYKM
Kiopu, cTabuUnManpytoT ee B6M3N 3TOM TOUKM, Nepuoamnyecku aedopmmpys Teso
CErHETOKOH- eHcaTopa, nepeMellatoT Touky Kiopu 1 BbIAENAIOT NEKTPUYECKMIA
CUTHaJl, MMEIOLLMI HaCTOTY MEXAHMYECKUX AecopMaLiMit, MO KOTOPOMY CYAAT O
HanpsAXEHHOCTU M3MEePAEMOro 3/ieKTpuydeckoro nond. 2 Cnocob mo n.1,
OT/IMYAIOLMICA TEM, UYTO, NMEPUOAMYECKYIO AedOopMaLMIo TeNla CerHETOKOHAEHCaTopa
NPOM3BOAAT MPU MOMOLLM YbTPA3BYKOBOr0 akKycTMyeckoro nons. 3 Cnoco6 no n.1
OT/IMYaIOWMICA TEM, Y AedopmaLmio Tesla CErHETOKOHAEeHCaTopa Npou3BOAAT Npu
MOMOLLM 3HAKONEPEMEHHOMO 3/IEKTPUYECKOro nons. - B Bogopogocoaepxatmx
CErHeTo3/IeKTPMKAX HANOXEHWUE TMAPOCTaTUHECKOro AaBNEHUA NOBbIWAET
Temnepartypy Kiopu.

\Cnsur remneparypst Kropu

HA TTABHYIO

BaunAHue aneKTpuyeckoro
noaA U MexaHM4yecKmx
HanpAXKeHUM Ha
CErHeTo3/IeKTPUUECKUI
apdeKT

Casur Temnepatypsbl Kiopm
AHOMa UK CBOMCTB NpH
¢azoBbIX Nepexogax
Mupoad ekt B
CerHeTo3/IeKTpUKax
AN3neKTpuKku
AnsnekTpuyeckas
NPOHULLEAEMOCTb

Mpo6oi1 AN3NeKTPUKOB
JneKTpoMexaHU4ecKkme

3 PeKTbl B AUINEKTPUKAX
Npo3aneKTprKmn

BnuaHue aneKkTpuyeckoro
nosA U MeXaHU4YeCcKnx
HanpsAxXeHWM Ha
CEerHeTo3/IEKTPUYECKUA
apdeKkT

dneKkTpeTbl
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AHOManuu cBONCTB Npw GpasoBbIx Nepexoaax

\AHomanuu

CBOJICTB Ipu Pa30BbIX Mepexogax

AHOMa/IMM CBOMCTB Npyu (Da30BbIX NEPEXOAaX.

. HAT/ZIABHYIO

€CJ/I1 B CErHETO3NIEeKTPUKE HabIAAI0TCA HU3KOTeMMepaTypHble Nepexo/ibl, Ha KPUBbIX - BauAHWe anekTpuyeckoro
TeMMepaTypHbIX 3aBUCMMOCTEN AMINIEKTPUYECKMX CBOMCTB 0ObIYHO HAGII0AAOTCS noaA U MexaHM4yecKmx
aHOMaJIMM, COOTBETCTBYHIOLLME STUM NEpEXOdaM. AHTUCErHETOSNEKTPUYECKMIM (ha30BbIN Hanps:KeHU Ha

nepexoz COMpOBOXAAETCA aHOMAaIMEN TEMIOEMKOCTM MPKOHaTa cBMHUa -400 Kkan/ CerHeTo3NIeKTPUYECKUIt
MOJIb); MOXeT HabloAaTbCa aHOMaslbHOe U3MEHeHMe o6bema U KoadbduLUmeHTa scpcpekT

TEeNn/0BOro pacluMpeHus.
. CaBur Temnepatypbl Kiopu

. AHOManuM CBOMCTB Npu
(basoBbIX Nepexogax

. MnupoaddeKT B
CerHeTo3/IeKTPMKax

. AM3NeKTpUKMn

. AnanekTpuueckas
NPOHMULLAEMOCTb

. Mpo6oi gnaneKkTpmKkos

. DJIeKTpoMeXxaHMYecKkue
3¢ deKTbl B AUINIEKTPHUKAX

. [1posneKTpUKH

. Bananue sanekTpuyeckoro
nonA U MexaHM4YecKmnx
HanpAXKeHUM Ha
CerHeTo3/IeKTPUYECKUI
3 deKkT

. DNeKTpeThl
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MpoadPeKT B cerHeToaNeKTprnKax

\IInposddexr

B CETHETOINIEKTPUKAX

Mpo3addeKT B cerHeToINEKTPUKAX.

NpU Harpeese CerHeTo3/IEKTpMYECKOro Kpmucrtaszijia npomcxoamT yMmeHblUeHHe
CMOHTaHHOM nonAapusaummn, 4To 3KBMBAJIEHTHO MOABNIEHMNIO MMPO3NIEKTPUYHECKOIO
3apAja Ha NoBEPXHOCTU KpUCTasisa.

MaTteHT BennkobpmtaHmm N 1335955: IneKTpryeckoe n3mMepeHue aaBneHns JaTtyumk
JAaBJIEHMA COCTOMT U3 TE€NA, BbIMOJIHEHOIO M3 NMUPO3JIEKTPUYECKOrO BeLLecTBa ,
AMINEKTpUYEeCKasa NOCTOAHHAA KOTOPOro 3aBMCUT NPUJIOXKEHHOIO JaBAEHMA, MPU STOM
Temnepartypa M3MepUTE/IbHOro Tela CTabuusupyeTca nogadei nepeMeHHoro
HanpsAXXeHUA Ha MUPO3JIEKTPUYECKMI SIEMEHT, MMEIOLLMI TENJIOBYIO CBA3b C
U3MEpPUTEJIbHbIM TEJIOM.

HOBbIM TUM CErHETO3/IEKTPUYECKOr0 MOJIMHEMHOIO 3/IEMEHTA TaKTaHAeA-TeMNEPATYPHO
aBTOCTabMM3NPOBAHHDBINM ANNEKTPUYECKMIA HEIMHEMHDIM SIEMEHT Cam
CTabMM3UPYET CBOO TemnepaTypy B6M3M TOUKM Kiopy.

Ha Bo3pacTaHMe a1eKTpoCconpoTuBAeHMA B 061acTM TemnepaTypbl Kiopn ocHOBaHbl
CErHeTO03/IeKTPUYECKME TEPMOCONPOTUB/IEHNSA C NPOAOIKMUTENIbHBIM TEMMEPATYPHbBIM
ko3 duuneHtom ((TKC- +60%/rpasyc) -no3mcTopol.

HA TJIABHYIO

BaunAHue aneKTpuyeckoro
nosis M MexaHUM4yeCcKnx
HanpAXKeHUM Ha
CErHeTo3/IeKTPUUECKUI
apdeKT

Casur Temnepatypsbl Kiopu
AHOManuKu cBOMCTB NpU
¢a3oBbIX Nepexogax
MnpoaddekT B
CErHeTo3/IeKTPMKaXxX
AN3NeKTpUKMU
AnanekTpuyeckas
NpOHMLAeMOoCTb

Mpo6oi aAn3neKTpUKoB
AneKTpoMexaHU4ecKkme
3¢ deKTbl B AUINIEKTPHUKAX
MN1posneKTpUKH

BauaHue snektpmnyeckoro
nosia M MexaHU4eCKmnx
HanpAXKeHUM Ha
CerHeTo3/IeKTPUYECKUI

3 deKkT

dneKTpeThl
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[OunamarHetnkun

\[ImamarHeTmkm

AnamarHeTmku.

. HA TJIABHYHO
MoneKynbl AMaMarHeTMK a CO6CTBEHHONO MAarHUTHOrO MOMEHTA He MMetoT. OH - MarneTtnku
BO3HWKAET Y HMX TOJIbKO NOJ AENCTBUEM BHELLHETO MAarHUTHOMO MOJIA U HanpaBJ/ieH . AMamarHeTuku
NPOTMB Hero. TakMM 06pasoM pesy/IbTUPYIOLLEE MAarHUTHOE MoJie B AMaMarHeTmke . MapamarHeTuku

MeHblle, YeM BHeLWHee none, npasga, Ha O4e€Hb Maylo BEJIMYMHY. J70 npnBoAUT K

. depcomMarHeTusm
TOMY, YTO MPU NEPEMELLEHNM JUaMarHeTMKa B HEOAHOPOHOE MarHUTHOE MoJjie OH

CTPEMUTCA CMECTUTBCA B Ty 06/1aCTb, M€ HANPSKEHWE MArHUTHOIO MO/ MEHbILE. - AHTM(dEepoMarHeTUKM

. TeMnepaTtypHbIi
MateHT CLLUA 3 611 815: 'MpocKkonuyeckasa cuctemMa, NpakTMYeCcKn cBoboaHaa ot MarHWTHbIM rUcTepesnc
TPEHUA, COAEPKMT LMNMHAPUYECKUI POTOP, KOHLLbI KOTOPOro OKPY}KEHbI Mapom . deppomarHeTusm

KOJIbLL€BbIX MOCTOSAHHbIX MarHMTOB. Ha KaXXAOM KOHUe pPOTOpa yCTaHOBJ/IEHa BCTaBKa U3

o . CynepmapaMarHeTusm
JAMaMarHMTHOro Matepuasna, B3aMMoeMNCTBYIOLAaA C COOTBETCTBYIOWMM NOCTOAHHbLIM

MarHMTOM TaK, YTO CO3JaloTCA OTTA/IKMBAIOLLME MArHUTHbIE CU/IbI, KOTOpbIE - MbesomarHeTuku
YZIeP}KMBAIOT POTOP B COCTOAHMM, XapaKTEPM3YIOLLMMCA OTCYTCTBUEM (PU3UUECKOTO « MarHMTO3NEeKTPUKM
KOHTaKTa poTopa C MarHMTOM: pPOTOP "BCM/IbIBAET" B MarHUTHOM MO/ MPaKTUYECKM 6e3 . MarHeTuKu

TpeHuA.

. MarHuTokanopuyeckui

apdeKT

. MarHuTocTpuKuMA
. MarHuTo3aneKkTpu4eckum

apdeKT

. MMpoMarHuTHble ABNEeHUA
. MarHuToaKycTHM4eckun
3 deKkT
. (eppoMarHMTHbIN pe3oHaHC
. AHOManuu cBOMCTB NMpU
¢da3oBbix nepexoaax
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MapamarHeTunkn

MapamarHeTuku.

MoneKy bl (MM aTOMbl) NapamarHeTMKa MMET COBCTBEHHbIE MarHUTHBIE MOMEHTHI,
KOTOpbl€ Mo AEMCTBMEM BHELIHMX MOJIEN OPUEHTMPYIOTCA MO MOJIO0 M TEM CaMbIM
CO34atoT pesynbTUpylollee noe, npesbilatole BHelwHee. MapamarHeTukm
BTATMBAIOTCA B MAarHMTHOE noJsie. TaK, HanpuMep, XUAKMM KMCI0POZ, - NapamarHeTHK,
OH MPUTATMBAETCA K MarHury.

MarHuTHas NPOHMLIAEMOCTb KOHKPETHOrO BELLECTBA 3aBMCHT OT MHOIMX (haKTOPOB:
HaNPAXEHHOCTM MarHUTHOMO MoJsA, POPMbl PaCCMATPMBAEMOrO MoAA (TaK Kak
KOHEYHbIE pa3sMmepbl I060ro MarHeETHMKa NPUBOAAT K MOAB/IEHMIO BCTPEYHOro Mo,
YMEHbLUAIOWLErO NepBOHaYasibHOE), TemMnepaTypbl, YaCTOTbl MUSMEHEHMS MAarHUTHOIO
nons, HanMuua fedeKToB CTPYKTYpbl U T.4.

MateHT Benmkobputanum 1 343 270: Cnocob uaMepeHUs TemnepaTypbl, Hanpumep,
CTaJIbHbIX NJIACTUH, OKPaLLEHHbIX BUHU/IOBbIMU KpacuTenaMU. Temnepartypa nnacTmH
onpezenseTca no USMEHEHUSAM MX MarHUTHOM NPOHULLAEMOCTM M NMPOBOAUMOCTH,
KOTOpbl€ BOCMPUHUMAKOTCA MHAYKTUBHbIM 30HAaM, NOAKJIIOYEHHBIM K FreHepaTopy.

A.c. 550 572: Cnoco6 CTpYKTYpPOCKOMUM (hepPOMArHUTHBIX M3AE/MM, 3aK/0YaloLLMnCA
B TOM, YTO KOHTPO/IMPYEMOE U3Ze/IMe NMOABEPralT B3aUMOLEMNCTBMIO C
3NeKTPOUHAYKTUBHBIM Npeobpa3oBaTesieM MarHUTHOM NPOHULLAEMOCTU B
3NIEKTPUYECKME CUTHAJIBI, MO KOTOPbIM CYAAT O pe3y/ibTaTax KOHTPO/A, OT/IMYAOWMMCS
TEM, YTO C Lie/1blo MOBbILIEHUA JOCTOBEPHOCTH ONpeseNeHns YCTaIOCTHbIX M3MEHEHMM
B CTPYKType Matepuasa M3gesmsa, NoBepXHOCTb NOCAeAHErO CKaHUPYIOT
npeo6pasoBaTtesiemM Mo 3aaHHOM (OYHKLMM OTHOCMTE/IbHO MECTa KOHLEHTpaLmK
MEXaHMYECKMX HANPSKEHUM, PEFMCTPUPYIOT SKCTPEMYMbl OTHOCUTE/IBHOTO 3HAYEHMS
MarHMTHOM NPOHMLIAEMOCTM U MO UX pacnpeAeneHuIo CyanaT 06 YCTasIoCTHbIX
U3MEHEHUAX B CTPYKTYpe MaTepuana pusmk.

A.c. 438 922: Cnocob6 HepaspyLualLwero KOHTPoaA MU3NKO--XMMMK- YECKMX NPOLECCOB B
CTPYKTYPMPOBaHHbIX YNpyro-BA3KOMJIACTUYHBIX CUCTEMAX, OCHOBaHHbIM Ha USMEHEHWUM
MarHMTHOM BOCMPMMYMBOCTU, OT/IMHAIOLWMICA TEM, YTO C LiE/bIO MOBbILIEHUS TOYHOCTH
onpezeneHns HopMasibHOM yCTOTbl BOAHbIX PACTBOPOB BSXKYLUMX BELLECTB, M3MEHSIOT
BO BPEMEHMU M3MEHEHWA Y1€/IbHOM MarHUTHOM BOCMPUMYMBOCTM U MO MaKCUMasIbHOMY
3HaYeHMIO ee CyAAT O FOTOBHOCTU MPOAYKTa.

CywecTByeT paj BeLecTB, B KOTOPbIX KBaHTOBble 3(hEKTbI MEKATOMHbIX
B3aMMOAEMCTBMI MPUBOAAT K MOABIEHMIO CNELMMUYECKUX MarHUTHbBIX CBOMCTB.

\ITapamarHeTnKn

HA TJTABHYIO
MarHeTuku
AnamarHeTmMku

lNapamarHeTnkun
depcoMarHeTusm

AHTU(DEepoMarHeTUKH

TemnepaTtypHbIH
MarHMTHbIM FrMCTepe3nc

deppomarHeTmsm
CynepmapaMarHeTusm
Nbe3oMarHeTMKku
MarHuMTo3NeKTPUKH
MarHeTuku
MarHuTOKaIopHM4YecKui

apdeKT

MarHuToCcTpUKLMA
MarHuTOo3/1eKTpHUYECKUH

apdeKT

FMpoMarH1THble ABNEHMA
MarHuToaKkycTMYecK1im

3 deKkT

deppoMarH1THbBIN pe3oHaHC

AHOManuu cBOMCTB NpU
¢da3oBbix nepexoaax
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(Depcoma rHEeTU3M

depcomMarHeTUsMm.

Hau6onee MHTepecHoe CBOMCTBO - peppomarHeTam. OHO XapaKTepHo s rpynnbl
BELLECTB B TBEPAOM KPUCTA/I/IMYECKOM COCTOAHMM ((DeppOMarHeTUKOB),
XapaKTEePU3YIOLWMXCA NapaiesibHOM OpUeHTaLMen MarHUTHBIX MOMEHTOB aTOMHbIX
HoCUTeNeNn MarHeTMsma.

I'Iapanneanaﬂ OpMeHTaumMA MarHMTHbIX MOMEHTOB CYLLECTBYET B 10BOJIbHO 60/1bLIMX
y4acCTKax BellecTBa - JOMEHax. CyMMaprIe MarHMTHbl€ MOMEHTbI OTAE/IbHbIX JOMEHOB
MMEKT O4YEeHb 6OI1bLLIw0 BE€/IMYNHY, OJHAKO CaMWN JOMEHTbI 06bIYHO OPMEHTHUPOBAHbI B
BewecTese XaoTU4HO. an Ha/10)Ke€HMU MarHMTHOIro nosiA NpoMcxoamMT opueHTaumAa
AOMEHO0B, 4TO NpmBOAMT K BOSBHMKHOBEHUIO CYMMapHOro MarHMTHOro MOMeHTa y BCcero
obbema CbeppOMaI’HeTMKa, M, Kak cneacrteme, K ero HaMaHM4n- BaHMUIO.

A.c. 540 299: MNOCTOAHHbIN MarHMT, CoiepKaLlmi 0JHOMMEHHbIE YaCTULbI,
OT/IMYAIOLLMICS TEM, UTO C Lie/Ibi0 MOBbLILEHMS KOSPULMTMBHOM CUJIbl, B KauyecTBe
[IOMEHOB MCMO/1b30BaHbl OTPE3KM JIMTOrO MUKPOMNPO- BOAA B CTEKAAHHOM M30N15LMM,
KaX/ibl M3 KOTOPbIX COAEPKUT OIMH MMKPOKPUCTaI.

EcTecTBEHHO, YTO (pbeppoMarHeTMKM, Kak U NapaMarHETUKKU, NEPEMELLAIOTCA B TY TOUKY
nons, r4e HanpPsXXeHHOCTb MaKCUMMasibHas (BTAMMBAOTCA B MarHMTHOe nosie). M3-3a
60/1bLIOM BE/IMYMHBI MarHUTHOM NPOHULIAEMOCTU CMNa, AEMCTBYIOLLASA Ha HMX, rOpa3o
6o/ibLue.

A.c. 512 224: 1- Cnoco6 cknemnBaHus peppoMarHUTHbIX MaTepMaoB, BKIOYAOLLMIMA
onepaumio HaHeCEHUA Knes Ha CKAenBaemMble NOBEPXHOCTU, CoeaNHeHMe
NoBEPXHOCTEN, MOJIHOr0 OTBEPAEHMA KIEA, OT/IMYAIOLLMIACA TEM, YTO C LIEJbIo
YHUUTOXEHUS NPOYHOCTU CKIEUBAHUSA, B MEPUOS OTKPbITOM BblAEPKKMU pas3aesibHO
NpoBOAAT 06pabOTKY Kax/A0M M3 [IBYX CK/IEMBAEMbIX NOBEPXHOCTEM C HAHECEHHbIM Ha
HMX CN0A KJieA MOCTOAHHBIMU MarHUTHLIMM MOJIAIMU NPOTMBOMOJIOKHOM NONAPHOCTM C
HanpsaxeHHocTblo oT 500 go 700 spoTe.

2- Cnocob no n.1, OT/IMYAKOLMICA TEM, YTO B NEPUOS OTBEPKAEHMA Ha KNEEeBOM LLIOB
BO3JEMCTBYIOT MAarHUTHbIM MOJIEM, COBMAZJAIOLIMM MO HANPaB/IEHMIO C MOJIEM
OCTaTOYHOr0 MarHeTM3ma.

A.c. 185 003: Cnoco6 06paboTKM BHYTPEHHMX NOBEPXHOCTEN TPY6, BKJIHOYALOLLMMA
onepaumu no BBeAEHUIO BHYTPb TPY6bl abpa3nBa BBUAE MEIKO3EPHUCTOrO UM
NOPOLUKO6Pa3HOro BELLECTBA BbICOKOM TBEPAOCTH, NepeMeLLEHMSA 3TOro abpasmsa
OTHOCHTEJIbHO BHYTPEHHEN MOBEPXHOCTU TPYObI NMPU MX B3AMMHOM KOHTaKTE M
MocieAyoLLEro U3BIEYEHUA M3 TPYObl NOSIYHEHHOMO NOPOLUKOOGPA3HOMO NPOAYKTa,
OT/IMYAIOLMICA TEM, UYTO C LEJIbIO Y/yYLlEeHMs KayecTBa 06paboTKMU TPy6bl U AN ee
HarpeBa, hepoMarHu1THbIM abpasmB Noc/ie ero BBeAeHWsA BHYTPb Tpy6bl nogBepraeTcs
BO3JEMCTBMIO BPALLAIOLErOCs 3/IEKTPOMArHUTHOMO NOJISA, CO34aHHOIO BOKPYT Tpy6bl.

3aecb ucnonblyetca ahdeKT BTArMBaHWA heppoMarHeTMKa B TO MECTO NoJIA, rae
MarHUTHblE CMJIOBbIE JIMHMM "TyLLe"; TaK KaK noJie BpallaeTca, TO BpallaTca M
YacTuupl.

\@®epcomarneTnsm

HA TJTABHYIO
MarHeTrku
Touka Kiopu
AnamarHeTmku
NapamarHeTnku

depcomarHeTmsm
AHTUDEepoMarHeTUKH

TemnepaTypHbIi
MarHMTHbIM FrMCTepesunc

deppomarHeTmsm
CynepmapaMarHeTusm
Mbe3oMarHeTHKH
MarHMTO31eKTPUKH
MarHeTrku
MarH1TOKaIopM4ecKui

apdeKkT

MarHuToCcTpuKLMA
MarH1TOo3/1eKTpUYECKUIA

apdeKkT

FMpoMarH1THble ABNEHUA
MarHuToaKycTMYeCcK1in

addekT

deppoMarHUTHbBIN pe3oHaHC

AHOManuu cBOMCTB Npu
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Touka Kiopu

\Touxka Kropu

Touka Kiopu.

. HA TZIABHYIO
CyuiecTBoBaHME JOMEHOB B cheppomMarHeThKax BO3MOXKHbI TOJIbKO HUKE onpeaeneHHOM - ®epcomarHeTnsm
Temnepatypbl (TOYKA KIOPU). Bbiwe Toukn Kiopu TenioBoe ABUMKEHWE HapyLlaeT . Touka Kiopu
ynopsAJ0YEHHYI0 CTPYKTYPY OMEHOB U (PeppOMarHETMK CTaHOBUTCA 0ObIYHbIM . /IMamMarHeTHKM
napamarHeTUKOM.

. MapamarHeTuku

MateHT ®PI 1 243 791: TePMONOMMHUCLIEHTHbINM J03UMETP, COAEpIKaLLMMA - depcomareTusm

[O3UMETPHYECKMIA SNEMEHT, 3aK/II0YEHHDIA B FEPMETUIMPOBAHHYIO MPO3PaqHYIo « AHTU(epoMarHeTUkM
Kamepy M CHaBXeHHbIM HOCUTENEM JIIOMMHUCLEHTHOrO MaTepuana, HarpeBaembli . TemnepatypHbii
MHAYKLUMOHHBIM NYTEM, OT/IMYAIOLLMIACA TEM, YTO HOCUTE b COAEPHKMT MarHUTHbIN rMCTEpe3snc

(beppomMarH1THbIM MaTepuas, Touka Kiopu Kotoporo, xapaktepumsytoLme $ha3oBbii

o < . ®eppomarHeTmsm
nepexoj BTOPOro pojia, COOTBETCTBYIOT onpejeieHHOM MaKCMMasibHOM TemnepaType.

. CynepmapaMarHeTusm

[AvanasoH Temnepatyp Kiopu a1 eppoMarHeTMKOB 04€eHb LWMPOK: Y PajoMHKA - MbesomarneTnku

TemnepaTtypa Kiopu 20 C, ana umtoro xenesa - 1043 K. lNpakTnyeckn Bcerga MOXHO + MarHuMTo3NeKTpUKH
noZo6paTh BELLECTBO C HY}XHOM TemnepaTypoi Kiopu.

A.c. 266 029: MarHuTHas MydTa CKOJIbXKEHMS, CoZeprKallas Kopnyc U MHOTOMOJIOCHbIM
pOTOp C MOCTOAHHBIMW MarHMTaMM1, OTJIMHAIOLAACA TEM, YTO C Lie/Ibl0 aBTOMaTUYECKOro
BKJ/IOYEHMSA My Tbl MPK 3alaHHOM TeMNepaType, OHa CHabKeHa LWyHTamu,
YCTaHOBJIEHHbIMMU MEXKAY NOJII0CaMM POTOpa M BbINMOJIHEHHOTO M3 TEPMOPEAKTMBHOIO
maTtepuasna, MMEOLLEro XapaKTEPUCTUKY MarHUTHOM NPOHMLLAEMOCTU C TouKoM KiopH,
COOTBETCTBYIOLLEN 3alaHHOM TeMnepaType, a Koprnyc U poTop M3roToBJIEHbl U3
MaTepuana cToukol Kiopu, COOTBETCTBYIOLLEN TEMNEPATYPE BbIllE 3aJaHHON.

MpY NMOHUMNKEHMM TEMNEpaTYpPbl BCE NapamMarHETUKKU, KPOME TeX Y KOTOPbIX
napamarHeTM3M 06YC/IOB/IEH 3/IEKTPOHAMM NMPOBOAUMMOCTH, NEPEXOAAT IM60 B
beppoMarH1THoe, M60 B aHTM(EPPOMArHMTHOE COCTOSIHUE.
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AHTUdEPOMArHETVIKM

\AxTHdepomarHeTnKn

AHTUdEPOMarHeTHKM.

. HATJIABHYIO

Y HeKoTopbIX BewwecTB (XPOM, MapraHeL,) COGCTBEHHbIE MarHUTHbIE MOMEHTbI - MarHetuku
3/1eKTPOHOB OPMEHTMPOBAHbI aHTUMapasieNibHo (HaBCTpeyy) Apyr Apyry. Takas . Touka Heens
OpMEHTaLMA OXBaTblBaeT COCEAHUE aTOMbI M UX MarHUTHbIE MOMEHTbI KOMMNEHCUPYIOT
Apyr apyra. B pesynbTate aHTUdhEpPPOMarHeTMku 061a4alT KpalHe Masiod MarHUTHOM
BOCMPMMYMBOCTBIO M BeAyT ce65 KaK o4eHb cnabble napamarHETHKM.

. [AnamarHeTmku
. MapamarHeTuku
. ®epcomarHeTnsm

. AHTMdepomarHeTUKH
. TeMnepaTtypHbIi
MarHMTHbIM FrMCTepesunc

. ®eppomarHeTmsm

. CynepmapaMarHeTusm
. Mbe3oMarHeTHku

. MarHuTosnekTpmkmu

. MarHeTukm

. MarHuToKanopuyeckuu

apdeKkT

. MarHuTocTpuKuMA
. MarHuMTO3N1EeKTpHYeCKni

apdeKkT

. MMpoMarHuTHble ABNEeHUA
. MarHuToaKycTHM4eckun

addekT

. (eppoMarH1THbIM pe3oHaHC

. AHOManuu ceomcTB npu
¢azoBbIX Nepexogax
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Touka Heens

Touka Heens.

Ansa aHTMdeppoMarHeTUKOB TaK:Ke CyLlecTBYeT TemnepaTypa, Npy KOTopow
aHTUNapa/ieNibHas OpuMeHTaLUMs CNMHOB MCYe3aeT. JTa TeMnepaTypa HasblBaeTcs
aHTMdeppoMarHMTHOM ToukoM Kiopu maum Toukor Heens.

Y HeKoTopbix heppoMarHeTMKoB (3poMH, AMOBPO3MH, CMNJIAaBOB MapraHua U Meam)
TaKux TemnepaTtyp ABe (BEPXHAS U HUKHASA TouKa Heens), npuyem
aHTUEPPOMArHUTHbIE CBOMCTBA HAB/II0AIOTCA TOJIbKO MPU MPOMEKYTOUHbIX
Temnepatypax. Bbilue BepxHel TOUKM BELLEeCTBO BeAeT Ce6 Kak napaMarHeTuK, a npu
Temnepartypax MeHbLUMX HUKHEN TOYKM Heens, cTaHOBUTCSA heppoMarHETUKOM.

\Touka Heens

HA TJIABHYIO
AHTUDEpOMarHeTUKH

Touka Heensa
AnamarHeTukm

NapamarHeTuKu
depcoMarHeTmsm
AHTUDEepoMarHeTUKH

TemnepaTypHbIi
MarHMTHbIM FrMCTepesunc

deppomarHeTmsm
CynepmapaMarHeTusm
Mbe3oMarHeTMkM
MarHUTO31eKTpHKH
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TemnepaTypHbI MarHUTHbIN rMcTepesnc

TemnepaTypHbI MarHUTHbINM FMCTEPE3NC.

Heo6paTumoe M3mMeHeHUe HaMarHMYeHHOCTH (heppoMarHMTHoro o6pasua,
HaXOAALLErocs B C/IAGOM MOCTOAHHOM MarHUTHOM MOJIE, MPW LIMKIMHECKOM U3MEHEHMM
TemnepaTtypbl Ha3blBAaeTCA TEMMEPATYPHbIM MarHUTHbIM rMcTepesncom. Habnogaetcs
[Ba BUa rMcTepesmnca, Bbi3BaHHbIX MUSMEHEHMEM AOMEHOM U KPUCTaIIMYECKOM
CTPYKTYpbl. Bo BTOpom c/lydae Touka Kiopu Npu HarpeBe NIEXUT Bbille, YEM NpH
OXNAKAEHMM.

A.c. 467 314: Cnoco6 3anucu oNTMYECKUX M306paXKeHWM Ha heppoMarHUTHYIO MEHKY,
3aK/II0YAIOLLMICA B €€ IKCMIOHUPOBAHMM, OT/IMYAIOLLMICA TEM, YTO C Lie/IbI0 YMNpPOLLEHUS
npouecca 3anucu NyTem UCKI0YEHMS onepaLmm No HaMarHUYMBaHMIO NMIEHKM,
3KCNOHMPOBAHWE MJIEHKM OCYLLECTBAAIOT B MHTEPBase oT TemnepaTypbl Kiopy npu
HarpeBe [l0 TemnepaTtypbl Kiopy npu oxnaxaeHuu.

A.c. 515 169: Cnocob c60pKn heppUTOBbIX MOCTOAHHBIX MAarHUTOB B CUCTEMY C
npeABapuTeIbHbIM HaMarHUYMBAHUEM KaXKAOr0 MarHuTa, OT/IMYAIOLLMIACS TEM, YTO C
Le/Ibl0 UCKJIIOYEHMS MOTEPU HAMarHMYEHHOCTH Npu c6OpKe, nepej onepauuedt
HaMarHM4YMBaHMS Kax bl MOCTOSHHbIM MarHAT HarpeBatoT 40 TemnepaTypbl, Npu
KOTOPOM KpvBble BO3BpaTa COBMAAAIT C KPUBOM pasmarHUYMBaHMS.

\TemmepaTypHbIit MATHUTHBIII TTICTEPE3NUC

HA TJTABHYIO
MarHeTukm
AnamarHeTmMku
NapaMarHeTMku

depcomarHeTmsm
AHTUdepomarHeTukm

TemnepaTypHbI MarHUTHbIN
ructepesmuc

deppomarHeTmsm
CynepMmapaMarHeTusm
Nbe3oMarHeTuku
MarHUTO3/1eKTPUKH
MarHeTuku
MarHuToKanopuieckmm
apdeKkT
MarH1MToOCTpUKLUA
MarHuTo3NeKTpuUYecKmm

ekt

FMpoMarHUTHbIE ABNEHHUSA
MarH1ToaKyCcTUYeCKuM

apdeKkT

deppoMarHUTHbIN pe3oHaHC

AHOManMKU CBOMCTB NpMU
¢a3oBbIX nepexogax
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(DeppomarHeTriam

deppomarHeTUsm.

depprMarHeTUsm - (MM aHTUEPPOMArHeT13M HECKOMMEHCMPOBaHHbIN)
COBOKYMHOCTb MAarHUTHbIX CBOMCTB BELLECTB ((hepPOMarHeTMKOB) B TBEPAOM
COCTOSAHMM, 0BYC/IOBAEHHBIX HA/IMUMEM BHYTPM TENA MEKIIEKTPOHHOIO 0BMEHHOMO
B3aMMOZENCTBMA, CTPEMSALLEroCs CO34aTb aHTUMNAPAINENbHYIO OPUEHTALMIO COCEAHMX
aTOMHbIX MarHMTHbIX MOMEHTOB. B OT/IMYMM OT aHTUhEPPOMArHeTMKOB, coceaHue
MPOTUBONMOJIOKHO KaKM HanpaB/IeHHbIE MAarHUTHBIE MOMEHTbI B CMJTY KaKMX-M60 Npu-
YMH He MOJIHOCTLIO KOMMEHCHPYIOT Apyr Apyra. MoBegeHue deppomarHeTuka Bo
BHELUHEM MoJie BO MHOTOM aHa/IorMyHo heppoMarHeTUKy, HO TemnepaTypHas
3aBMCMMOCTb CBOMCTB MMEET MHOM BUZ: MHOTAA CYLLECTBYET TOUYKA KOMMEeHCaumm
CYMMapHOro MarHMTHOrO MOMEHTa NpU TemnepaType HuKe Touku Heens. Mo
SNeKTPUYECKMM CBOMCTBaM (bep- pOMarHeTUKMA U SNEKTPUKMU MM NOJTYNPOBOAHUKM.

\®eppomarnernsm

HA TJTABHYIO
MarHeTukm
AnamarHeTmMku
NapaMarHeTMku
®depcoMarHeTmsm
AHTUdepomarHeTukm
TemMnepaTtypHbii
MarHUTHbIM rMcTepesuc

deppomMarHeTmsm
CynepmapaMarHeTusm

Nbe3oMarHeTMKku
MarH1TO3N1EeKTPUKH
MarHeTuku
MarHuToKaniopu4yecKui

apdeKT

MarHuToCcTpUKLMA
MarHuTOo3/1eKTpHUYECKUH

apdeKT

FMpoMarH1THble ABNEHMA
MarHuToaKkycTMYecK1im

3 deKkT

deppoMarH1THbIM pe30HaHC

AHOManuu cBOMCTB NpU
¢da3oBbix nepexoaax
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CynepmapamarHeTuam

CynepmapamarHeT1sMm.

CynepnapamarHeTmsm - KBasunapamMarHMTHOE NOBEEHNE CUCTEM COCTOALLMX
COBOKYMHOCTM 3KCTPEMaAJIbHO MasibiX peppo MM hepUMarHUTHbIX YacTul,. YacTuupl
3TMX BELLECTB NpU ONpeAesIEHHO MaJlbiX pasMepax NepexoasT B 04HOLOMEHHOE
COCTOsIHME C OAHOPOAHOM CaMONPOM3BOJ/IbHOM HaMarHUYEHHOCTbIO N0 BCEMY 06beMY
YyacTuubl. COBOKYMHOCTb TaKMX BeLLECTB BeAeT cebs No OTHOLWIEHUIO K BO34ENCTBUIO
BHELWWHEro MarHMTHOTO MOJA M TeMNepaTypbl NOAOGHO NMapamarHMTHOMY rasy (CrJiaBbl
Meau C K06aIbTOM, TOHKME MOPOLUKM HUKeNA U T.4.)

OueHb Mable YacTULbl aHTUhEPPMArHETMKOB TaKKe 061a4al0T 0CO6bIMM CBOMCTBAMM,
MOXOXMMM Ha CyrneprnapamarHeTM3M, NOCKOIbKO B HUX MPOUCXOAMT HapyLUeHue
MOJIHOM KOMMEHCALUMM MArHUTHBIX MOMEHTOB. AHa/IOrMYHbIMM CBOMCTBaMM 06/13at0T U
TOHKME (heppOMarHUTHbIE MIEHKM.

CynepMarHeTmsm NpUMEHSETCA B TOHKMX CTPYKTYPHbIX MCCAEA0BaHMAX, B METOAAX
HepaspyLawLLero onpeaeneHns pasmepos, hopM, KOIMYECTBA M COCTaBA MarHUTHOM
¢asbl M T.M.

\Cynepmapamaraernsm

HA T/TABHYHO
MarHeTHuKu

AnamarHeTmMku
NapamarHeTnku
®depcoMarHeTmsm
AHTUdepomarHeTukm

TemMnepaTtypHbii
MarH1THbINA rMcTepesmuc

deppomarHeTusm

CynepmapamarHeTusm
Mbe3oMarHeTMKu

MarH1TO3N1EeKTPUKH
MarHeTmKu
MarHuToKaniopu4yecKui

apdeKT

MarHuToCcTpUKLMA
MarHuTOo3/1eKTpHUYECKUH

apdeKT

FMpoMarH1THble ABNEHMA
MarHuToaKkycTMYecK1im

3 deKkT

deppoMarH1THbBIN pe3oHaHC

AHOManuu cBOMCTB NpU
¢da3oBbix nepexoaax
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MNbe3omarHeTuku

\IIbesomMarHeTMKm

lbe3omarHeTmKu.

. HA TJIABHYHO
Mbe30MarHeTMKM - BELLECTBA, Y KOTOPbLIX NMPU HANOKEHMM YIPYrUX HANpsXKEHUM - MarneTtnku
BO3HWKAET CMOHTaHHbIMA MarHUTHbIM 3 heKT, NPoNopLMOHAbHLIM NEPBOM CTENEHM . AunamarHeTuku
BE/IMYMHbI HanNpsXeHMM. IToT 3deEKT BeCbMa Masl U Jierye BCero ero 06Hapy>KmTb B . MapamarHeTHKu
aHTMdEeppOMarHeTHKax.

. ®epcomarHeTusm

. AHTUdepomarHeTukm

. TeMnepaTypHbIi
MarHMTHbIM FrMCTepe3unc

. ®eppomarHeTusm

. CynepmapamarHeTusm

. [lbe3oMarHeTuKu

. MarHuTosneKkTpmku

. MarHeTuku

. MarHuToKanopuyeckum

apdeKT

. MarHuTocTpuKuMA
. MarHuTo3aneKkTpu4eckum

apdeKT

. MMpoMarHuTHble ABNEeHUA
. MarHuToaKycTHM4eckun

3 deKkT

. OeppoMarHMTHbIN pe3oHaHC

. AHOManuu cBOMCTB NMpU
¢da3oBbix nepexoaax
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Mal’HVITOBﬂeKTpVIKVI

\MarHnTO3/1eKTpUKN

MarHMTO3N1EeKTPUKN.

. HA TZIABHYIO
MarHMTO3NEKTPUKM - BELLECTBA, Y KOTOPbIX NPU NOMELLEHUN UX B INEKTPUYECKOE Mnose - MarneTtnku
BO3HMKAET MarHWTHbIM MOMEHT, NPOMOPLMOHAJIbHBIM 3HAYEHMIO NOAA. . AnamarHeTuKm

. NapamarHeTuku
. ®epcomarHeTnsm
. AHTUdepomarHeTukm

. TeMnepaTypHbIi
MarHUTHbIN rucTepesuc

. deppomarHeTmsm
. CynepmapaMarHeTusm
. be3oMarHeTMku

« MarHMTO3N1EeKTPUKH
. MarHeTtuku

. MarHuTokanopuyeckui

apdeKT

. MarHuTocTpuKuMA
. MarHuTo3aneKkTpu4eckum

apdeKT
. MMpoMarHuTHble ABNEeHUA
. MarHuToaKycTHM4eckun
3 deKkT
. (eppoMarHMTHbIN pe3oHaHC
. AHOMasnnK CBOMCTB MpH
¢da3oBbix nepexoaax
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TepmocTpuKumA

TepmocTpUKLUA.

- MarHUTOCTPMKLMOHHAA aecopmaums deppo M aHTUhEPPOMArHUTHBIX TeN Npu
HarpeBaHuM UX B OTCYTCTBMM MarHWTHOro Tena. Jta AedopMaums ConyTCcTeyeT
U3MEHEHMIO CaMOMPOM3BO/IbHOMHAMArHMYEHHOCTU C HarpeBom. OHa 0CO6EeHHO BesIuKa
B 61131 Touek Kiopu 1 Heens, T.K. 34€Cb 0CO6EHHO CUIIbHO M3MEHAETCA
HaMarHWM4YEHHOCTb.

HanoxeHue TepMOCTPMKLMM Ha 06bIYHOE TEMJI0BOE PacluMpeHHe MPUBOAMT K
aHOMa/IMK B XO4€e TEM/0BOro paclumpeHus. B HeKoTopbix (hepomarHuTax 1
aHTUdEPPOMarHMTax 3T aHOMasIM1 OUYEHb BEJIUKM.

\Tepmocrpuknus

HA TJTABHYIO
MarHuTocTpuKumA
TepmocTpuKLMA
MarHeTukm
MarHuToKanopuieckmm

apdeKkT

MarHuToCcTpuKLMA
MarHuTo31eKTpHyeCcKui

3 deKkT

FMpoMarHuTHble ABAEHNS
MarHMToaKyCcTMYeCKMM

3 ekt

deppoMarHUTHbIM pe30HaHC

AHOMaJIMM CBOMCTB NpwU
¢aszoBbIX nepexogax

Copyright © 2007 | KapTta

ﬂ @x CyBeHMpbl NOAAPKH, AEKO/b, NaKeTbl 6yMarkHble; KOIeKLuMa 6pa3nims


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://www.prestige-z.ru/
http://www.prata.ru/

S¢dekTbl MMNokmnHca n bapkrayseHa

\9ddexrs1 I'Mnokunca u Bapkraysena

dddeKTbl F'MnokMHca 1 bapkrayseHa.

. HATJIABHYIO

. AHOMasnMK CBOMCTB NpU
¢a3oBbIX Nepexogax

. dddeKTbl F'MNoKMHCa U
bapkrayseHa

. MarHeTuku
. MarHuToKanopuyeckum

apdeKkT
. MarHuToCcTpUKuMA
. MarHuToanekTpuyeckum
3 deKkT
. TMpoMarHuTHble AB/IeHUA
. MarHuToaKycTHMyeckun

3 ekt

. DeppoMarHUTHbIM pe30HaHC

. AHOManuu cesoncTs npu
¢a3oBbIX Nepexogax

Copyright © 2007 | KapTta

ﬂ : 4 NyKOBMYHbIE LBETbl; MHTEepHeT MarasmH AeTCKMX aBTOKpeces U aBTOMOGMJIbHbIX CMAEHMﬁ


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://florall.ru/
http://avtokresla.babysecret.ru/

Tpr6oaneKTpryecTso

TpUOO3NEKTPHUYECTBO.

B ocHoBe TpM6031eKTpHYecTBa (3/1IEKTPMU3aLMM TEN NPU TPEHUM) TaKKe NiexKaTt
KOHTaKTHble ABNeHUA.[Ip1yemM 3HaKu 3apAA0B , BO3HUKAIOLWMX NPU TPEHUU ABYX Ten ,
onpesensoTCA X COCTaBOM, NMIOTHOCTHIO, AN3NIEKTPUYECKOM NMPOHULLAEMOCTbIO,
COCTOAHMEM MOBEPXHOCTMU U T.A. TPUBOINEKTPUUECTBO BO3HMKAET NPU NPOCENBAHMM
MOPOLUKOB, pa3bpbli3rMBaHUM KMAKOCTEN, TPEHUM Fa30B O NMOBEPXHOCTHM TeJ U B APYyrmX
NOZO6HbIX CayYasX.

A.C.N 224151 Cnoco6 MCrbITaHWA OPraHUYECKUX KULKOCTEN Ha 3N1EKTPO/IU3ALMIO
Hanpumep HedTenpoAyKTOB, NyTEM CO3JaHWMA B HUX TPEHMEM INIEKTPOCTAaTUUECKOrO
NoTeHUMaNa, OT/IMHALLMIACS TEM, YTO C LieJIblo OLHOBPEMEHHOO ONpeaeeHms
CKOPOCTHU 06pa3oBaHMA U CKOPOCTM YTEYKU BO3HMKAIOLMX 3apAajoB, obpa3oBaHMe
3apAA0B MPOMCXOAMT NyTEM BpaLleHMA TBEPAOro Tena, NOMELLEHHOro B UCaeayemyto
XMAKOCTb. [pyroM MHTEPECHbIM NPUMEP - 3/IEKTPOCTATUUYECKMM KoaTynaTop. OH
neAHasHayeH A OYUCTKM BO3JyxXa B LUTPEKax. BeHTunATop roHut no tpybe
3anbleHHbIM Bo3ayx . Tpyba pasfensercsa Ha ABa PyKoBa - 0guH U3 ¢ToponnacTa,
ApYroi- us oprctekna. MbIIMHKKM aHTpaumTa TPYLUMECS O CTEHKM , 3apsKaloTcs
nopasHOMY: Ha pToponJacTe NOOKMUTENIbHO, HA OPrcTeKkae oTpuuatesibHo.lMoToM
pyKOBa CXOAATCA B O6LLYI0 Kamepy, rAae pasMHOXEHHbIe YacTHMLbl aHTpaLmTa
npuTArMBa, C/IMBaKOTCA U Ma.

\Tpu6osnexrpudaecrBo

HA TJIABHYIO

KoHTaKTHaa pa3HOCTb
NnoTeHuManos

TprbO3NEKTPHUYECTBO
BeHTUAbHbIN 3hheKT

KoHTaKTHasA pa3HocTb
noTeHuuanos

TepmMoaneKTpuyeckme
ABNeHUA

3neKTp0HHaF| 3IMUCCHUA
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BeHTUNbHbIV 3ppeKT

BeHTU/bHbIN 3 DeKT.

Mpu KOHTaKTe MeTasla C MPOBOAHUKOM HabNtoAaeTCs BEHTUbHBIM 3bdeKT.
KOHTKTHBIM C/I0M Ha rpaHuLe MeTaslsla U NoYNpoBOAHMKA 06/1a4aeT OAHOCTOPOHHEN
NPOBOAMMOCTBIO, YTO UCMOJb3YETCS, HAaNpUMEp, A/ BbINPAM/IEHWS NePEMEHHOr0 ToKa
B TOYEYHbIX Auoaax. Mpu KonoJsly NpoBOAHUKOB PasHbIX TUMOB NMPOBOAMMOCTM
o6pasyeTcs p-n Nnepexoi, Takxke 06/1afatoLui BEHTU/IbHbIMU CBOMCTBaMM. ITO
ABJIEHWME UCMOJIb3YETCA BO MHOTMX TUMAX NoJIyNpOBOAHUKOBbLIX MPMGOPOB.

\BenTnnbuslit 3¢ ekt

HA TJIABHYIO

KoHTaKTHaa pa3HOCTb
NnoTeHuManos

Tpn60o31eKTpuyecTBo
BeHTU/IbHBIN 3hdeKT
KoHTaKTHasA pa3HocTb
noTeHuunanos
TepMoanieKTpHyeckue
ABNIeHUA

3neKTpOHHaF| 3IMUCCHUA
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J¢dekT 3eebeka

\9ddexr 3eebexa

dddeKT 3eebeka.

. HATJIABHYIO

IddekT 3eebeKka COCTOUT B TOM, YTO B 3aMKHYTOM 3/IEKTPUYECKOM LienU mn3 - TepmoanekTpuyeckue
pa3HOPOAHbIX METAN/IOB BO3HUKAET TEPMO 3.4.C. €CJIM MeCTa KOHTaKTOB ABNIeHUA
NoAAEPKMBAIOTCA NPM pasHbiX Temnepartypax. 3Ta 3/C 3aBUCUT TO/IbKO OT . ekt 3eebeka

Temnepatypbl U OT NPUPOAbI MaTEPUANOB, COCTaBAIOWMX TEPMOITEMEHT. TepMo 3.4.
C. ANA Nap MeTalJIoB MOXeT gocturaTtb 50 MKB/rpagyc; B ciy4ae nonynpoBOgHUKOBbIX
MaTepuasoB BesMyMHa TepPMO 3 A ¢ Bbilwe (10 Bo 2-oi + 10 B 3-el MKB/rpaayc).

. JddeKT Menbrbe
. flBneHne TomcoHa
. KoHTakTHas pasHocTb

A.C. N 263969: dNeKTPOTEPMMUUYECKMIM CNOCO6 AedEKTOCKONUM 3aKNI0HAIOLWMIACA B TOM, noreHunanos
4TO KOHTPO/IMPYEMYIO 30HY HarpeBaloT NpornycKas TepMonap Yepes Hee B TeueHue . TepmoaneKkTpuueckue
onpezieNleHHOr0 BPEMEHM MOCTOAHHBINM MO BE/IMUMHE 3NEKTPUUECKMIA TOK, ABNEHUA

U3MEPSIOTIPU MOMOLLM TEPMONApbI--AaTYM- Ka TEMNEPATypbl ee Harpeea M CyasaT o
HannuMKu aedeKTa No OTKJOHEHUIO 3TOM TeMnepaTypbl OT TeMNepaTypbl HarpeBa
6e31eheKTHOM 30Hbl CBAPHOr0 COEAUHEHMS, OT/IMYAKLLMICA TEM , YTO C LE/bIO
KOHTPOJISl 30Hbl CBAPHOI0 COEAUHEHMS ABYX PasHbIX METAJIZIOB, HaNpMMep Tepmonap,
KOHTaKTHbIX Y3/10B pagMoAeTasiel, B Ka4ecTBe TepMonapbl--4aT- YMKa UCMO/Ib3yioT
Tepmonapy, 06pa3oBaHHY0 COeAUHEHHbIMM METaN/TaMM.

. 3lleKTPOHHaF| 3IMUCCcHUA

[N NnpoBepKM KayecTBa CBApHOIO LUBa CHMMAIOT pacnpeseseHme
TEPMO3/IEKTPMYECKOro NoTeHUMana nonepek wea . Muk1 1 BnaguHbiac wo, Ouw, Ha
KPMBbIX pacrnpefefieHus roBopAT O HEOAHOPOAHOCTM LLBA, a UX BEIMYMHA - O CTEMEHM
HeoHOPOAHOCTU. BbICTPO U HarNAgHo.

Ecnm B paspbiB 04HOM M3 BETBEM TEPMO3/IEMEHTA BKJ/IOUMTL MOC/IEA0BATELHO Jiloboe
YMCN0 NPOBOAHMKOB /II060ro COCTaBa, BCe cnau (KOHTAKTbl) KOTOPbIX NOAAEPKMBAIOTCA
Npv OAHOM M TOMKE TemnepaType, TO TEPMO 3.4.C. B TaKOM cucTeme ByZeT paBHa
TEPMO3AC MCXOLHOIO 3/IEMEHTA.

A.C. N 531042: Tepmonapa, coAep:Kallas 3aliMTHbIM YeXo, , TEP- MOINEKTPOAbI C
SNEKTPUYECKOM M301UmMeEN, paboyme KOHLbI KOTOPbIX CHAaGXeHbl CHAGKeHbI
TOKOMPOBOAALLEN NEPEMBIYKOM , 06pa3yIoLLe M3MepUTEbHbIM Cran,
OT/IMYAIOLMICATEM, HTO C LIE/IbIO YBE/IMUYEHMA CPOKa C/1yX6bl TEPMOMNApb! B YC/IOBUAX
NOBbILLIEHHONM BMBPaLIMM M GONbLIMX CKOPOCTEM Harpesa, M3MEepUTESIbHbIN CraM
TepMonapbl BbIMOJIHEH B BMAE C/108 NOPOLIKOO6PA3HOrO METasINAa , PACcrO/IOKEHHOr0O Ha
[IHE 3alUMTHOro Yexna.

Mpu usamepeHnn (bl/l3l4‘-leCKOI'0 COCTOAHMA BELWECTB , Y4aCTBYHOLWNX B KOHTAKTE
M3MEHAETCA 1 BEJIMYMHA TEPMO 3.4.C.

A.C.N 423024: Cnoco6 pacrno3HaBaHMsA CUCTEM C OrpaHMYEHHOM U HEOTrPaHMYEHHOM
B3aMMHOM paCcTBOPUMOCTBIO KOMMOHEHTOB MO TEMMEPATYPHOM 3aBUCMMOCTU TEPMO 3.J.
C., OT/IMYHAIOLLENCA TEM, YTO C LE/Ib0 MOBbILLEHUSA HAZIEKHOCTHU pacrno3HaBaHus
U3MEepAIOT TEPMO 3.J.C. KOHTaKTa [ABYyX UCC/ieJyeMbIX 06pasLoB

Mexay MeTansioM , CKaTblM BCECTOPOHEM JaBJIEHUEM, M TEMKE METAJIJIOM,
HaxoAsALeMCA NPy HPMaJIbHOM /JaBNIEHUU TOXE BO3HUKAET TepMo 3.4.c. Hanpumep ,
ANA xKenesa npu Temnepatype 100 rpagycos C 1 gaBneHmun 12 K6ap, TEPMO3AC paBHa
12, 8 MKB .Tpu HacbIweHnn MeTanna uam cniasa B MarHUTHOM MoJie OTHOCHTE b
TOroxe BelyecTBa 6€3 MarHMTHOro NoJiA BO3HUKaEeT TepMo3/cC nopaaka 09MKB/rpaayc




J¢dekT 3eebeka

ToP
Hnmhlcr'sll. 00
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J¢dekT MenbTbe

dddeKT MNenbTbe.

- obpateH achdeKkTy 3eebeKa. Mpu NPoOXoXKA TOKA Yepes Crak pas/IMyHbIX META/IOB
KpoMe KO- yJeBa Tenna AON/IHMTEeNIbHO BblAeNAeTCA UM NOriolaeTcs, B
3aBMCUMOCTM OT HamnpaBJ/IEHMS TOKA, HEKOTOPOE KOJIJIMYECTBO TEMJIOBbLIX (CNak Cypbma-
BMCbMYT npu 20rpaaycax C -10, 7MKan/KynoH).llp1 3TOM KOn- AM4ECTBO TEN0ThI
NPONopLMOHaIbHO NEPBOM CTEMEHU TOKaA.

MateHT CLUA N 3757151: [Ana yBennyeHus oTHoweHue curHan wym OJY npeanoraertca
€nocob oxnaxeHna OOTOKaTOA0B TEPMOIIEKTPUUECKMMU STIEMEHTAMM,
PacnoioXKeHHbIMU BHYTPU BaKYYMHOM 060/104KM OIY.

3anBka ®PIN N 1297902: Xo/0AM/IbHUK YCTPOMCTBA ANs 0T6Opa rasa, B KOTOPOM OTBOA
KOHZEHcaTa COCTaB/IfAET OAHO Lies10e C XOI0AMIbHUKOM. Ha BHYTpEHHEN CTOpOHe
M0I0ro KOHyCa 3aKperJieHbl X010 Hble Cnau 31eMeHToB enbTbe U OT Hero
OTBETBNISETCA TPYO6ONPOBOA ANs 0T6OPA M3MEPUTE/IbHOHIO Fa3a. X0N04Wn/IbHMK,
OT/IMYaEeTCA TEM, UYTO B KayecTBe reHepatopa ToKa, NoTpPe6/IAeMbIMU 3N1eMEHTaMM
MenbTbe, NpeaycMoTpeHa baTapes TEPMO3/1EMEHTOB, FropAYMe Ccnau KOTOpbIX
HaxoAATCA B KaHa/ie AbIMOBbIX [a30B, & X0/104Hble CNau - BO BHELIHEM MPOCTPaHCTBE.

\9ddexr Ilenprhe

HA TJIABHYIO

TepmMo3neKTpuyecKue
ABNEHUA

IddeKT 3eebeka

dddeKT MNenbtbe
flBneHne TomcoHa

KoHTaKTHaA pa3HoCTb
noTeHu1anos

TepmoaneKTpuyeckme
ABNeHUA

3IIEKTp0HHa$| 3IMUCCcHUA
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fiBneHne TomcoHa

\SIBnenne Tomcona

AneHne ToMcoHa.
. HATJIABHYIKO

ABneHMeM TOMCOHA Ha3bIBAOT BblAE/IEHUE UM MOF/IOLWEHME TEMIOTbI, U3GbITOYHOMHAA - TepModnekTpuyeckue
[YKOYNeBOM, NPU MPOXOXKAEHMM TOKA NO HEPABHOMEPHO HarpeToMy OAHOPOAHOMY AABNIeHUA
NPOBOAHUKY WJIW MOJTYNPOBOAHMKY . . ekt 3eebeka

. dddeKT MNenbrbe

. flBneHue TomcoHa

. KoHTakTHas pasHocTb
noTeHuUuasoB

. TepmoaneKTpuyeckue
ABNeHUA

. 3lleKTp0HHa$| 3IMUCCcHUA
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ABTOBJ’IEKTpOHHaFl amMuccnsa

\ABTO03/IeKTPOHHASI IMUCCH

ABTO3/1€KTPOHHAA 3MMUCCUA.
. HA TJIABHYHO

B cnyyae aBTO3/IEKTPOHHOM SMMCCHMM BHELLHEE 31EKTPMYECKOE MoJie NpeBpaLiaoT + JNeKTpOHHaA amMMccUA
MOTEHUMA/HbIM MOPOr Ha rPaHMLE Tena B 6apbep KOHEYHOM LUMPUHDBI M YMEHBLLIAET €ro . ABTO3/1€KTPOHHAA 3MMCCUA
BbICOTY OTHOCMTE/IbHO BbICOTbI MEPBOHAYa/IbHOMO MOPOra, BCIEACTBUM Yero . ekt MonbTepe

CTaHOBMTbCA BO3MOXKHbIM KBAHTOBOMEXaHNYECKOE TyHE/IMpOBaHME 31€KTPOHOB CKBO3b

. TyHenbHbIM 3¢pdeKT
6apbep. Mpy 3TOM IMUCCUA NPOUCXOAUT 63 3aTpaTbl SHEPTUM DNEKTPUYECKMM MOJIEM.

. KoHTakTHas pasHocTb

A.C. N 488268: Cnoco6 usMepeHusi 06beMHOM KOHLEHTpaLMK Yr1eBoA0poAoB B noreHu1anos
BaKYYMHbIX CUCTEMAX MYTEM TEPMMYECKOr0O Pa3/IoKEHUA Yr1eBoAOPOA0B Ha HAarpeTom . TepMoanekTpuyeckne
OCTPMIMHOM aBTOKaTOZE U PErMCTPaLMM BPEMEHM HAKOMIEHUA NMMPOIETMUYECKOro fiIBNIeHun

yrnepoja 10 O4HOM M3 3TaJIOHHbIX KOHLEHTPALMM, OTIMYAIOLMXCS TEM, UYTO C LiE/bio
NOBbILWEHMSA TOYHOCTU M3MEPEHUS BPEMS HAKOMIEHMS Yrieposa pPerMcTpupytoT no
M3MEHEHMIO 3HAYEHMS aBTO3/IEKTPOHHOrO TOKaA.

. 3HeKTpOHHaFI 3MUCCHA
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dddekT MonbTepe

\9ddexr Monbrepe

dddeKT MonbTepe.

. HA TJIABHYIO
Hannuume Ha NoBEpPXHOCTM MeTanna TOHKMX AUINIEKTPUUYECKMX NIEHOK B CUbHbIb « 3NeKTPOHHas 3MUCCHA
NoNAX HEe MELLIAET NoXoy 3/1eKTPOHOB Yepes NoTeHLUMa bHbIM 6apbep.JTo AB/EHME . ABTO3/1€KTPOHHAsA aMUCCHUA

Ha3blBaeTcA 3pdpekToM MonbTepa. . ekt MonbTepe

. TyHenbHbIM 3¢pdeKT
A.C. N.119712: dneKTpoOHHO/ly4YeBas 3anomMmuHaloLwan TpyobKa C SKpaHHbIMM CETKaMM,

. KoHTakTHas pasHocTb
OT/IMHAIOLLAACA TEM, UYTO C Lie/bl0 XpaHEHUSA 3anmnCK BT HEOTPaHUYEHO J0/IFr0e BpeEMS

0/Ha M3 3KPaHHbIX CETOK, C/y}Kallas NoTEeHUMANIOHOCUTESIEM, M3rOTOBJIEHA M3 norexHuuanos
METANI/IOB , M3/yYaOLWMX BTO- PUYHO-3/IEKTPOHHYIO SMMCCUIO, MOKPbITLIX MIEHKOM - TepmoanekTpuyeckue
AMasNeKTp1Ka U 061agaolmx 3PPEKTOM. fiIBNIeHun

. 3HeKTpOHHaFI 3MUCCHA
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TyHenbHbIN 3pdeKT

\TynensHsIii 3¢ dexr

TyHeNbHbIM 3pdeKT.

. HATJIABHYIO

TyHHe/IMpOBaHMe 3/IEKTPOHOB MO NOTEHLMA/IbHBIM 6apbepaM WMPOKO MCMOJb3YeTCs B + DNeKTPOHHaA 3MMCCHA
cneumasnbHbiX NOYNPOBOAHMKOBBIX NPUGOPaxX TYHHE/bHbIX AnoAax. Ha BbicoTy . ABTO3N1€KTPOHHas 3MMCCHA
TYHE/IbHOO 6apbepa MOXHO BMAT HE TO/IbKO 3/IEKTPUHECKMM MOIEM, HO M APYTUMU . Jddekrt MonbTepe
BO34EeMCTBUAMU

. TyHenbHbIN 3hdeKT

o . KoHTakTHasA pasHOCTb
MateHT ®paHumu N 2189746: YCTpPOMCTBO N3BOAsAIOLEE 0OHAPYKMBATb MarHUTHbIE P

JIOMEHbI C BHYTPEHHWUM AMAMETPOM He Goslee 1 MK, OCHOBAHO Ha OmpeaeneHnM noreHunanos
U3MEHEHMA YPoBHA PepMn nCcaesyemMoro 31eKTpoa No M3MEHEHMIO BbICOThI - TepmoanekTpuyeckue
TYHHE/IbHOro 6apbepa M No ero BO3AENCTBMIO Ha BE/IMYMHY COMPOTHB/IEHUS, AB/IeHUsA

TYHHE/IbHOro nepe. YCTPOMCTBO NPUMEHMMO B MarHMTHbIX 4OJIFOBPEMEHHbIX U

M . JNeKTPOHHasA 3MUCCUA
onepaTUBHbIX 3aMOMMUHAIOLLMX YCTPOUCTBAX.

A.C.N 286274: YCTPOMCTBO A/l USMEPEHUA KOHTAKTHOIO JjaB/IeHUs JIEHTbI Ha
MarHUTHYIO rONIOBKY, CoAeprKalliee ynpyrme 31eMeHTbl U AaTUYMKU, OTAnYarowmuecs
TEM, YTO C Lie/1bl0 OCYLLECTB/IEHUA OAHOBPEMEHHO MHTErpasibHOro U AMCKPETHOro
U3MEPEHUSA YKa3aHHOro JaBJeHMs , YCTPOMUCTBO M3MEPEHMS BbIMOJIHEHO B BUAE
NoNyuMAMHAPa, COCTOALLEro U3 YNPYrmxX 3/IEMEHTOB, 06pasyloLMX Ha Kopryce
MarHWTHOM FOJI0BKM, MPW 3TOM APYroM Kpaim nosyuuaMHAPa BbiMOJIHEH CBOBGOAHBIM , A
NoZ, KaxkZoM NosocoM rpeGeHKM YCTaHOB/IEH AaTuMK, HanpUMEp, C TYHHEIbHbIM

3 DEKTOM.
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[anbBaHOMarHUTHble ABNEHNA

\l'aibBaHOMarHMTHBIE ABIEHMS

la/ibBaHOMAarHMTHbIE ABAEHUA.
. HATJIABHYIO

B HanpaBsieHUW NneprneHanKYNAPHOM HanNpaB/IEHUSIM MAarHUTHOIO MOJIA M HarnpaBJAEHMIO - lanbBaHOMarHWTHble
TOKa, BO3HMKAET 3/IeKTpuyeckoe none (3pcdeKkTt Jonna). ABNEHUA
. [anbBaHOMArHUTHbIE ABNEHMS
KoadduueHT Xonna MoxeT 6biTb NOJNIOKMUTE/IbHBIM M OTPULLATE/IbHBIM U AaXKe MEHATb . dddeKT Xona
3HaK C M3MeHeHWeM TemnepaTypbl. AN 601bWMHCTBA META/INIOB HAB/II0AaeTCA NoYTH . 3cbheKT ITMMHICrayseHa

noJiIHaA HeE3aBMCUMOCTb KO:-)CbeMLIMeHTa Xonna ot Temnepartypbl. Pe3ko aHOMaibHbIM

3 deKTom Xonna 06nagaeT BUCMYT, MbIWbAK M Cypbma. B (peppomarHeTukax » MarHuToonpoTuesieHue

HabnaaeTca ocobblit, heppomarHUTHbIM 3ddekT Xonna. KoadduumeHT Xonna - J¢ekT TomcoHa
JocTUraeT MaKCMMyMa B TOYKKe Kiopu, a 3aTem CHMKaeTcA. . FanbBaHOMarHMTHble
AB/IeHUA

A.c. 272 426: Cnoco6 U3MepeHns MarHUTHOM MHAYKLMM B 06pasLe U3
MarHuMTOTBEPZOro mMaTepmana nyTem nNomeLleHMsa UCMbITyeMoro obpasLa Bo BHellHee
MarHuTHOE MoJie, OT/IMYALLMMCS TEM, YTO C Lie/Iblo MOBbILLEHWUA TOYHOCTU U
COKpalLLEHUM BPEMEHU M3MEPEHMA Yepes NonepeyHoe ceyeHre obpasua NponycKaoT
3NEeKTPUYECKMM TOK M n3mepsoT 3./.C. Xonna Ha ero 0CHOBHbIX FPaHAX, Mo KOTOPOM
CyAAT 06 MCKOMOM Be/IMUYMHE.

. TepMOMarHMTHbIe ABJ1I€HUA

A.c. 2 836 399: YCTPOMCTBO 4151 USMEPEHUA CPEAHEro MHANKATOPHOrO AaB/EHMS B
UM/IMHAPAX NOPLUHEBbIX MALLMH, COZEepKallee AaTuMK, NpeobpasyoWwmi JaBiaeHue U
DNEKTPUYECKMI CUTHa, AATYMK NOJIOKEHMSA MOPLUHSA, YCUAUTENb, SNIEKTPOHHbIN
BbIYMC/IUTESIbHBIM BJIOK M YKaszaTe b, OT/IMYAIOLLMICA TEM, YTO CLIE/IbIO YTPOLLEHMS
KOHCTPYKUMK, B Ka4ecTBe AaTymKa NoJIOKEHNA NOPLUHA U MHOXMUTEIbHOIO 3/1eMEHTA
BbIYMC/IMTENBHOrO 6J10Ka, MCMO/Ib30BaH AaTUMK X0/11a, MarHUTHaA CMCTeMa KOTOpPOro
YKECTKO CBSI3aHa C KOJIEHYATbIM BaJIOM ABUIaTeNIs, & aKTUBHBIM 3IEMEHT COEMHEH
yepes yCUAUTE b C BbIXOAOM JAaTyMKa AaBJIEHUA, NPU 3TOM BbIXoA AaTymKa Xosna
yepes UHTerparTop MOAK/IIOYMEH K yKasaTeslio.
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S¢dekT Xona

\9ddexrt Xoma

dddekKT Xona.
. HA TZIABHYIO
B HanpaBneHMU NepneHaMKYIAPHOM K HanpaB/EHUI0 MarHUTHOMO NOJIA U HaMpaB/IEHUIO - [anbBaHOMarHMTHble
TOKa BO3HMKAET TeMNepaTypHbIi rpaueHT (pasHocTb Temnepatyp) addekT ABNeHUA
JTTUHrcrayseHa. . FanbBaHOMarHUTHble
ABNeHUs
A.c. 182 778: Hu3koTemnepaTypHoe YCTPOMCTBO Ha ocHoBe 3(pdeKToB lMenbTbe U . ddbdekT Xona

ITTUHIKray3eHa, OT/IMHAIOLWMIACA TEM, UTO C LIe/Ibl0 0JHOBPEMEHHOIO MCMO/b30BaHMS
TEPMO3/IEKTPMYECKOM 6aTapen Kak reHepatopa X0/104a M Kak MCTOYHMKA MarHUTHOMO
nons Ana oxnagutens TTMHrCrayseHa, Tepmobarapes BbiMoJIHEHA BBUAE + MarnuroonpotueneHue
UMAMHAPUYECKOro CoNleHoMAa. . dddeKT TomcoHa

. dddeKT ITUUHrcrayseHa

. ManbBaHOMarHuMTHbIE
ABJIEHUA

. TepMOMarHuTHble ABJI€HMA
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S¢deKT STnHrcrayseHa

\9ddexr drunurcraysena

dddeKT ITUMHrcrayseHa.

. HATJIABHYIO

M3mMeHAeTCA CONpOTMBIEHME NPOBOAHMKA, YTO S3KBMBANIEHTHO M BO3HMKHOBEHMIO - lanbBaHOMarHWTHble
[106aBOYHOM Pa3HOCTU NMOTEHLMAIOB BAOJb HANpaBeHMs 31EKTPMYECKOro ToKa. Ans ABNeHUA

06bIYHbIX METAJIZIOB 3TO 13- MEHEHUE Malo - nopsaaKa 0, 1% B none 20 KB, 0AHAKO ANA
BMCMYTa U MOJIyNPOBOAHUKOB BEJIMYMHA MBMEHEHWUA MOXKET AocTmratb 200% (B nonsx
80 KB.).

. FanbBaHOMarHMTHbIE
AABJIeHUA

. dddeKT Xona

A.c. 163 508: YHMBEpCa/bHbIM rasibBaHOMArHUTHbIM JAaTYMK, COAeprKalUMi NIOCKMe » IPdeKT ITMmMHrcraysena

TOKOBbIE M XOJIIOBCKME 3IEKTPO/Ibl TOYEUHOCTb KOHTAKTa KOTOPbIX 06ecneumBaeTt + MarnuroonpotueneHue
nepeMbIYKM B TeNle AaTumKa, OT/IMUAIOLIMIACA TEM, YTO C LIe/IbI0 YMEHbLIEHWA 3 deKTa . 3ddekT TomcoHa
3aKOpauMBaHMUs XOJIJIOBCKOrO HaNpAXeHUs TOKOBbIMM 3/1I€KTPOAAMM MCMO/Ib30BaHMA
OZIHOTO M TOFO e eZJMHOr0 rasbBaHOMArHMTHOrO aTuMKa Kak AaTumKa 3.4.C. Xonna
MM KaK AaTyuMKa MarHUTOCOMNPOTUB/IEHUS, MM KaK rMpaTopa, TOKOBbIE 3/1eKTPO/bl
PacrnosioXeHbl BAO/b SKBUMOTEHLMABHBIX JIMHMIA NONA XONNa UM NOJ, OCTPbIM YI/IOM - TepmomarHuTHble ABNEeHUA
K HUM, Hanpumep no pe6pam MI0CKOro AaTuMKa, a A8 Nepexoaa U3 04HOro
ucnosbayemoro adeKTa K Apyromy NpUMEHEHO KOMMYTUpYIoLLee YCTPOMCTBO M
peryMpyembii MCTOYHUK MUTaHMA.

. ManbBaHOMarHuMTHbIE
ABJIEHUA

Copyright © 2007 | KapTa
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Mal’HVITOOFIpOTVIBI'IEHVIe

MarHu1toonpoTuBaeHue.

- COBOKYMHOCTb ABJIEHUN, BO3HMKAKOLWMX No4 ,qeﬁcmmeM MarHMTHOro nonA B
npoBOAHMKaX, BHYTPU KOTOPbIX UMEETCA TEN/J0BOM MOTOK. npu nonepe4yHomM
3aMarHmyimBaHmnn nNnpoBojHMKa BO3HMKaAET ceaytoumne TepMoMarHMTHble ABNEHNA!

\MarHuTOOnpoOTHBIEHNE

HA TJIABHYIO

FanbBaHOMarHUTHbIE
ABJIEeHUA

anbBaHOMarHMTHbIE
AABJIeHUA

dddeKT Xona
dddeKT ITMnHrcrayseHa

MarHuToonpoTmBieHUE
dddeKT TomcoHa

FanbBaHOMarHUTHbIE
ABJIEHUA

TepMoMarHuTHble ABJI€HMA

Copyright © 2007 | KapTa
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S¢dekT TomcoHa

\9¢¢exr Tomcona

ddpdeKkT ToMcoHa.
. HA TZIABHYIO

. FanbBaHOMarHuTHbIE
ABJIEeHUA

. FanbBaHOMarHMTHbIE
AABJIeHUA

. dddeKT Xona
. IddeKT ITMUHrcrayseHa
. MarHuToonpotusieHue

. JddeKT ToMcoHa
. FanbBaHOMarHuTHbIE
AB/IeHUA

. TepMOMarHuTHble ABJI€HMA
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ﬂ : 4 cBeYM 3arKMraHma aHanoru, denso etc


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/
http://denso.auto-mig.ru/

S¢dekT HepHeTa

\9ddexr Hepuera

dddeKT HepHeTa.
. HA TZIABHYIO

B HanpaBnieHWW NepneHANKYIAPHOM rpaMeHTy TeMnepaTtyp M HanpaB/eHUIo - TepMoMarHuTHble AB/eHUA
MarHWTHOr o No/s BO3HMKAET rpagmeHT Temnepatyp (3ddeKT Pure-Jleatoka). . JddeKT HepHeTa
. dddeKT Purn-Jlegroka
. NpoponbHbie 3pPeKThbI
« DNEeKTPOHHbIN
¢ oTOoTepMOMarHUTHbIN
3 deKkT
. FanbBaHOMarHuTHble
ABNIEHUA
. TepMOMarHuTHble AB/IeHUA

Copyright © 2007 | KapTa

ﬂ,


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

S¢dekT Purn-Nepioka

dddeKT Purn-Jleatoka.

\9ddexr Puru-Jlegroka

HA TJIABHYIO

TepMoMarH1THble ABJI€HUA
dddeKT HepHeTa

dddekT Purn-Jleatoka
MNpoponbHble 3 deKThbI
3/1eKTPOHHbIM

¢ oTOoTepMOMarHUTHbIN

3 deKkT
FanbBaHOMarHMUTHbIE
AB/IeHUA
TepMOMarH1THble IBNEeHUA

ﬂ _ %l TIoHMHT Ba3 2108
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MpopaonbHble 3¢pdeKTbI

\IIpoxonbHbie 3¢ PeKThI

MpogonbHble 3 heKThI.

. HATJIABHYIO

Mpy NpoAoSILHOM HamarHWYMBaHUM 06pasLia U3MEHAETCA CONPOTUBJ/IEHME, TEPMO - 3.4. - TepmomarHuTHble ABNEHUA
C., TENJIONPOBOAHOCTD (MOSAB/AETCA TEM/IOBOM MOTOK). . 3ddekT HepHeTta

. dddeKT Purn-Jleproka
A.c. 187 859: YCTpOMCTBO ANA MU3MePeHMA 3.4.C. nonepeyHoro addekta KepHoTta- . TpogonbHble 3bdeKTb
JTTUHrCray3eHa B noJiyrnpoBOAHUKOBbIX MaTepUasax, cogepallee Harpesateb,

XONOAUNBbHMK M TEPMOMApbI-30H/bl, OT/IMYA- OLLMECA TEM, YTO C LieJIbl0 UCK/IYEHMSA
HEW30TEPMMYECKOM YacTH 3.4. C. HepHOTa-3TTMHIrcrayseHa, yMeHbLUEHWS TEN/I0BbIX

« DNEeKTPOHHbIN
¢ oTOoTepMOMarHUTHbIN

NoTEPb U UCK/IYEHMA LMKYNALMOHHBIX TOKOB Ha KOHTaKTe 3 ekt
MOAYNPOBOAHUKM3MEPUTESIb- Hble 30H/bI, TEPMONapbl-30HAbl NoABEeAEHbI K . TanbBaHOMarHMTHblE
MOBEPXHOCTM UCCNeyeMOro 06pasLia Yepes MacCCUBHbIE METaNIMYeCcKue 610KM aBleHUS

XO/I0AM/IbHMKA MHarpeBaTens, HaxoAAWMWeCca B XOPOLIEM TEMN/I0BOM KOHTaKTe C
06pasLoM, 3/IEKTPUYECKM M30/IMPOBaHHbIE OT NocsiegHero. B 3Tom aBTopcKom
cBMaeTenbCcTBe hM3nYecKUit 3hdEKT He NMPUMEHEH AN pelleHus 3aga4. OHo NpocTo
JEMOHCTPUPYET, YTO UCMoJb30BaHWe 3DHEKTOB TpedyeT Kak MX 3HaHMA, TaK U
peLLEeHUs CNIOKHBIX 3/IEKTPUYECKMX 3aJau.

. TepMOMarHuTHble ABJI€HMA
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DNeKTPOHHBIN GOTOTEPMOMArHUTHBIN 3PdEKT

\9nmekTpoHHbI GpoTOTEpMOMATHUTHBII 3 deKT

INEKTPOHHbIM (POTOTEPMOMArHMUTHBIM 3hEKT.

. HA TZIABHYIO

INEKTPOHHBIN (DOTOTEPMOMArHUTHbBIM 3(PPEKT - NoABAEHME 3.4.C. B OAHOPOAHOM - TepMOMarHuTHble ABJIEHUA
NpoBOAHWKe (MOYNPOBOAHMKE MU MeTasNe), NOMELLEHHOM B MarHUTHOM Mosne, . dddeKT HepHeTa
06yC/I0BNIEHHOE NOT/I0WEHUEM 3/IEKTPOMArHUTHOr 0 Noay4YeHUA CBOGOAHbIMM
HOCUTENAMM 3apAgda. MarHMTHoOe none AOJIKHO GblTb NEPNEHAMKYNAPHO NOTOKY
u3nydeHua. IToT 3P@PEKT NPUMEHAETCA B BbICOKOYYBCTBUTE/IbHbIX 10 B MUHYC

. dddeKT Purun-Jlegioka
. MNpoponbHbie 3PPeKThbI

TPUHAALATOM CTEMEHU BT, CEK1/2 NpUEMHMKAX AIMHHOBOJIHOBOIO MH(bPAKpacHOro « DNEKTPOHHbIM
usnydeHus. MoctosHHasA BpemeHu acdekTa - 10 B MUHYC CElbMOM CTEMNEHU CEK. (hoTOTEPMOMArHUTHbIM
adbdeKT
. FanbBaHOMAarHMTHbIE
ABNEHUA

. TepMOMarHMTHbIe ABJ1I€HUA
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MoTeHyman noHnsaumm

\IToTeH1yan MOHM3aLIN

MoTeHumnan MoHu3aumm.
. HA TJIABHYHO

MoTeHuManomM MOHM3aLUMKM Ha3bIBaETCA SHEPrua, HeobxoaMmas A1A OTpbiBa 3/IEKTPOHA - ®akTopbl, BAMAOWME HA
OT aToMa WM MoHa. 11 HEMTPOHHBIX HEBO3BYKAEHHBIX aTOMOB BE/IMYMHA 3TOM rasoBbli paspsag,
3Heprmu nsmeHaeTca ot 4 () Ao 24 (He) 3n1eKTpoH-BO/IbT. B ciyvae Monekyn u . MoTeHuuan MoHm3aLmm

PaAMKaoB SHEPrMA PaspbiBOB CBA3EM IeXUT B npegenax 0, 06+ 11, 1 3.8.() . DOTOMOHM3ALMA ATOMOB

. [NoBepxHOCTHasA MOHM3ALMA

. lMpumeHeHne MoHU3aLMK

. ®akTopbl, BAMAOWME HA
rasoBbli paspsag,

. BbICOKOYACTOTHbBIN
TOpPOMAANbHBINM pa3pasg

. Ponb cpegbl 1 a3neKTpogoB

. Tnewowmi paspag,

. Crparbl

. KopoHHbIM pa3pag

. [QyroBo# paspsag,

. WUcKpoBbii paspsag,

. ®dakesnbHbIM pa3pag

. "CTeKaHue" 3apsapos c
ocTpus
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(DOTOI/IOHVBaLlVIFI aTomoB

\®oTononusamia aToMoB

doToMoHM3aLMA aTOMOB.
. HATJIABHYIO

ATOMbI MOTYT NMOHWM3MPOBATHLCA NPU MOrNALLEHUN KBAHTOB CBETA, SHEPrUA KOTOPbIX - ®akTopbl, BAMAOLME HA
paBHa NoTeHUMay MOHU3aLMM aToMa WM MPEBOCXOAMNT ee. rasoBbiv pa3psaj
. MNoteHuunan noHusauum

. ®oToMOHM3aLMA aTOMOB
. [NoBepxHOCTHasA MOHM3ALMA

. lMpumeHeHne MoHU3aLMK

. ®akTopbl, BAMAOWME HA
rasoBbli paspsag,

. BbICOKOYACTOTHbBIN
TOpPOMAANbHBINM pa3pasg

. Ponb cpegbl 1 a3neKTpogoB

. Tnewowmi paspag,

. Crparbl

. KopoHHbIM pa3pag

. [QyroBo# paspsag,

. WUcKpoBbii paspsag,

. ®dakesnbHbIM pa3pag

. "CTeKaHue" 3apsapos c
ocTpus
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nOBerHOCTHaﬂ noHusauuna

\IToBepXHOCTHASI MOHU3ALYS

MoBepxHOCTHasA MOHM3aLMA.
. HATJIABHYIO

Ancop6MpoBaHHbIM aTOM MOXKET MOKMHYTb HarpeTyr NMOBEPXHOCTb KaK B aTOMHOM TaK M - ®akTopbl, BAMAOWME HA
B MOHM30BAHHOM COCTOAIHMMK. [lnsl MOHM3aLMM HEOBXOAMMO, YTOGbI paboTa Bbixosa rasoBbli pa3psg
MOBEPXHOCTU Gblna 60/iblUe S3HEPTUM MOHM3ALMM YPOBHSA BaIEHTHOIO 3/IEKTPOHA . MoTeHuMan MOHMU3ALMM

aACOP6MPOBaHHOIO aToMa (LLe/IoUHbIe MeTasl/bl Ha Bobdpame U naatmHe) DOTOHOHM3ALMA ATOMOB

. [loBepxHOCTHaA MoHU3aUMA
. lMpuMmeHeHWe nMoHM3aLUHK

. ®akTopbl, BAMAOWME HA
rasoBbli paspsag,

. BbICOKOYACTOTHbBIN
TOpPOMAANbHBINM pa3pasg

. Ponb cpeppbl M 3neKTpoAoB

. Tnewowmi paspag,

. Crparbl

. KopoHHbIM pa3pag

. [QyroBo# paspsag,

. WUcKpoBbii paspsag,

. ®dakesnbHbIM pa3pag

. "CTeKaHue" 3apsapos c
ocTpus
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anIMEHeHVIe NOHM3aunn

lNprMeHeHe noHM3aumn.

rlpOLl,eCCbI MOHU3aLUMN UCNOJIb3YKOTCA HE TOZIbKO ANA BO36y)K,C|,eHMFI pa3IM4HbIX BUAOB
ra3oBbIX pa3pAaoB, HO U ANA MHTeHCMd)MKaLIMM Pa3/IMYHbIX XMMUYECKUX peaKuMﬁ 7
ANA ynpasJieHMA NOTOKaMM ra3oB C NOMOLbIO SNNIEKTPUHECKMX MalrHUTHbIX nonem.

A.C.N 187894. Cnoco6 31eKTpoAyroBoi CBapKM C HEMPEPbLIBHOM U MMMYJIbCHOM
MoZenei sHepru1, OT/IMYAKLLMICA TEM, YTO C Le/IbI0 MOBbILLEHMS TOYHOCTH
BbIMOJIHEHUS CBAPHOTO LWIBA M 061EMYEHUS 3aXKMraHWs 4yru, UOHU3UPYIOLLMELYrOBOM
NPOMEKYTOK.

A.C. N 444818: Cnoco6 HarpeBa CTa/M B OKUC/IMTENIbHOM aTMoCdhepe, OTMYaloLWMICA
TEM, UTO C Lie/Ibl0 CHUXKEHMA 06e3yrnepoaMBaHuA, B NpoLecce HarpeBa OCyLEeCTBAAT
MOHU3MPOBaHHble aTMocdepbl.

A.C. 282684: Cnocob M3MepeHma MasibiX MOTOKOB rasa, BbiMyCKAaeMbIX B BaKyyMHbIM
06bEM, OT/IMYAIOLLMICA TEM, UYTO C Le/IbIO MOBbILLEHMSA TOYHOCTU U3MEPEHMS, Fa3
nepes, 3anycKom MOHM3MPYIOT M (DOPMUPYIOT B OJHOPOAHDIM MOJIHbIM MyYeK, a 3aTeM
BBOZAAT MOHHBIM MY4YOK B BaKYYMHbIM 06BEM, FAe ero HeMTPaiU3yoT Ha MeTasIMYeCKoM
MMLUEHU, U NO TOKY MOHHOIO MyyKa CyAAT O BEJIMYMHE ra30BOro MoToKa.

\IIpumeHeHNEe MOHM3ALINI

HA TJIABHYIO

®dakTopbl, BAMALOWME HA
rasoBbli paspajg

MoTeHunan MoHM3aLMU
doToMOHM3aLMA aTOMOB
MoBepXHOCTHasA MOHU3ALMA
MpUMeHeHWe MOHKU3aLMM
dakTopbl, BAMAIOWME Ha
rasoBbli paspsag,
BbICOKOYACTOTHBIN
TOopoMAa/ibHbIM paspajg
Ponb cpeabl U 31eKTpoAoB
Tnewowmn paspag

Crpatbl

KopoHHbIi paspsag,
JyroBo# paspsag,
MUcKpoBbIi paspaj
daKenbHbIM pa3pag

"CTeKaHue" 3apajoB c
ocTpus
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CBeToBOE AaBneHne

\CseroBoe JaBiieHne

CBeToBOE AaBneHUE.
. HA TJIABHYHO

CBeToBOE M3/Ty4eHME MOXKET NepejasaTb CBOK SHEPrUI0 TeJly He TOJIbKO Harpesas ero - Ceet

WM BO30yKJaa ero atombl, HO M BBU- [ie MEXaHUYEeCKoro JaBsieHna. CBeToBoe . CeeToBOE AaBneHue
JaBJieH1e NpoABAAETCA B TOM, YTO Ha OCBELLAEMYIO MOBEPXHOCTb Te/1a B Hanpas/ieHUH . CeeT
pacnpocTpaHeHWA cBeTa AeMCTBYET pacrpeje/ieHHas cuia, NpornopLyoHabHas
M/IOTHOCTM CBETOBOM SHEPr1M M 3aBUCALLAsA OT ONTUYECKMX CBOMCTB NMOBEPXHOCTH.
CBeToBOE JjaB/ieHME Ha MOJIHOCTbIO OTPAXKAIOLLYI0 3€PKa/IbHYI0 MOBEPXHOCTb BABOE
60/ibllie, YeM Ha MOIHOCTbIO MOTJIOLLAIOLLYI0 MPU NPOYMX PABHbIX YCIOBUAX. - Mornowexune u pacceaHue

. UcnyckaHue n nornouweHune

. OTpaxkeHue u npesomieHne
cBeTa

O6bACHUTb 3TO ABJIEHME MOXHO KaK C BOJIHOBOM, TaK M C KOPMYCKYAPHOM TOYEK
3peHus Ha NpMpoJy CBeTa. B nepBom cnydae 310 pesy/ibTaT B3aMMOAENCTBMA
SN1eKTPUYECKOro TOKa, HaBeAEHHOrO B TeJle 3IEKTPMYECKMM NOJIEM CBETOBOM BOJIHbI, C
€€ MarHuTHbIM MoJIeM Mo 3aKoHy Amnepa. Bo BTOpom - pesy/ibTaT nepefayn MMnybca
(boTOHOB MNornoLaLLEN UM OTparkatoLen CTEHKE.

BesMunHa cBeTOBOro faBaeHus mana. Tak, APKMIM COTHEYHbIM CBET AaBMUT Ha 1 KB.M.
YepHOoM NOBEPXHOCTM C CMOM Bcero mwb 0, 4 M. OHaKo NpocToTa ynpaBaeHMs
CBETOBbIM NMOTOKOM, ""OKCEOH- TaKTHOCTb" BO3AENCTBUA M "M36MpaTeIbHOCTL"
CBETOBOIO /1aBJIEHUA B OTHOLLIEHWN TE C Pa3/IM4HbIMM NOrOLLAIOLLMMM M
OTpaKatoLMKM CBOMCTBAMM NO3BO/ISAIOT C YCMEXOM MCMOJ/Ib30BaTh 3TO SIBJIEHUE B
usobpeTaTtesibcTBe (Hanpumep, OTOHHaA paKkeTa).

CornacHo nateHTy CLLA 3 590 932: cBeTOBOE JaBAeHME UCMOJIb3YEeTCA B MMKPOCKOMax
ANA ypaBHOBELMBAHUA MaslblIX M3MEHEHWI MACChl MK CUIbl. M3MepuTebHoe
(boTo3IEKTPUYECKOE YCTPOMCTBO ONpeSEeNseT, Kakas BeIMYMHA CBETOBOMO MOTOKA, a
cnejoBaTesIbHO UCBETOBO- O JaBJIEHUA, MOTpeboBanach AN KOMMEHCALMU
M3MEHEHWA Maccbl 0bpasLla M BOCCTAHOBJ/IEHUA PaBHOBECUA CUCTEMbI.

A.c. 174 432: Cnocob nepeKkaykM rasoB UM NapoB M3 CoCya B COCYZ NyTEM CO34aHMA
nepenaja AaB/ieHUa Ha pa3aensiollen oba cocyaa neperopoike, MMetLLen
0TBEpCTUE, OT/IMHAKLLMICA TEM, UYTO C Lie/Iblo NOBbIEHMS 3HEKTUBHOCTH OTKAUKM,
Ha 0TBEPCTUE B Neperopogke OoKyCHMpYIOT CBETOBOM NyYeK, M3/lydaeMbli, Hanpmep,
la3epom.

2. Cnoco6 no n.1 OT/IMHAIOLMICA TEM, UYTO C LEJIbI0 OCYLLECTBEHMSA M36MPATE/IbHOM
OTaKayKM ras’oB MJ/IM MapoB M, B YACTHOCTM, C LIE/bIO Pa3Ae/ieHUs M30TOMHbIX CMecem
rasos MM NApoB, WMPUHY CMEKTPA M3/yYeHMS M36MPaKOT MeHbLUE YacTOTHOro pasHoca
LIEHTPOB JIMHMIM MOr/IOLWEHUA COCEAHUX C HUX KOMMOHEHTOB, MPW 3TOM YacToTy
M3J1ydaTens HaCTPamMBaloT Ha LIEHTP JIMHMM MOTJ/IOLEHUS OTKAYMBAMMOrO KOMIOHEHTA.
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MonHoe BHYTPeHHee oTpaxeHune

\IIonHOe BHYTpEeHHEE OTPAXKEHIE

MosHoe BHYTPEHHee oTpakeHue.
. HA TJIABHYHO

Mpu onpeseneHHbIX YCIOBUAX MOXKET HabIl0AaTbCA NOJIHOE BHYTPEHHEE OTpaXKeHue - OtpaxeHue u npesomneHue
CBeTa, NpUY KOTOPOM BCA 3HEPrusa CBETOBOM BOJIHbI, NaJalolel HarpaHuLy ABYX ABYX cBeTa
NpO3payHbIX CPes, CO CTOPOHbI CPeAbl, ONTUYECKM 6oJiee NIOTHOM, NOJIHOCTBIO . TMonHoe BHYTpeHHee
oTpakaeTcs B 3Ty cpefly. B 4aCcTHOCTM 3TO ABNEHME MUCMO/Ib3YETCA B NPUM3Max oTpakeHue
GMHOK/IEM M NEPUCKONOB, HO AManasoH ero NpUMEHEHMA B M306peTaTeIbCTBE Fopaszo . Ceer
wupe (1).
. OTpaxkeHue U npenomneHue

. cBeTa
A.c. 287 363: YCTpPOMUCTBO A19 UIMEPEHMA TeMNnepaTypbl, CoAaepKallee
U3MEPUTESIbHbIN 3/IEMEHT, YCTAHOB/IEHHbINM B KOHTPOIMPYEMOWM cpejie, M UCTOUHMK - Mornowetue u paccesHne
6es10ro cBeTa ¢ AMadparmoi, OT/IMHALLMIACSA TEM, YTO C Lie/Ibl0 NOBbILLEHWSA TOYHOCTU . UcnyckaHue n nornoweHune

U3MEPEHMA TEMNEPATYPbI U YBEIMYEHNSA CBETOCUIbI YCTPOMCTBA, M3MEPUTESIbHBIN
3/IEMEHT BbIMNOJIHEH BBMAE ABYX NPO3PaqHbIX NMPAMOYIO/bHbIX MPU3M, C/I0MKEHHBIX
HAKJ/IOHHbIMM FPaHAMM, MEXKAY KOTOPbIMM PacnosIoXeH C/I0M NPO3payHOro BeLecTsa C
noKasaTtesieM MpesioM/IeHMS, 3aBUCALLMM OT AJIMHbI BOJIHBI M TEMMEPATYPbI, NPUYEM
MCTOYHMK CBETA Pacro/ioKeH OTHOCUTENIbHO M3MEPUTE/IbHOMO 3/1IEMEHTA TaK, YTO OCb
CBETOBOr0 MOTOKA HAK/IOHEHA K MNIOCKOCTH BXOAHOM rPaHM NMpM3Mbl Mo NMpeAe bHbIM
YI/IOM MOJIHOrO BHYTPEHHEHIO OTPAXKEHMS.

A.c. 288 464: YCTPOMCTBO A/18 aKTMBHOIO KOHTPO/IS PACMbIIEHMS XKMUAKOCTH,
BbINOJIHEHHOE M3 MCTOYHMKA CBETA, BO3JEMCTBYIOLLErO Yepes co6MpaTesIbHYI0 INMH3Y
Yyepes GoTope3nCTop, K KOTOPOMY MOAK/IOYEH YCUIUTENb, OT/IMYAIOWMICS TEM, YTO C
Le/blo YBEe/IMYEHUA HAZEeKHOCTM KOHTPOJIS, Ha NyTW CBETa 3a JIMH30M
nociesoBaTesIeHbl ONTUYECKMIA MHOTOrPaHHMK MOJIHOMO BHYTPEHHErO OTPaXKeHMS U
OXBaTbIBalOLLAA €ro M30rHyTas WTOpKa, o6pa3sylowas C 04HOM M3 rpaHen
KJIMHOO6pa3Hoe BXOAHOE NPOCTPaHCTBO.

CLUA nateHT 3 552 825: MNepeMeHHbIN UMdPOBOMA 3EMEHT COCTOUT M3 NPAMOYrOJIbHOM
NpW3Mbl, HaZ FTMNOTEHY30M rPaHU KOTOPOM pacnosiaraloTCs HECKOJIbKO OTpaKakoLLmx
cnoes. Jlyd cBeTa NPOXOAMT Yepe3 OAHY U3 KaTeTHbIX FPaHEM NPM3Mbl M NaJaeT Ha ee
FUMNOTEHY3HYIO rPaHb MOJ, Yr/I0M, KOTOPbIM paBeH KpUTUYECKOMY YTy MK GoJblue ero.
O6bIYHO NyY CBETa BYyAET MCMbITbIBATb MOJIHOE BHYTPEHHEE OTPAXKEHUE B NPM3ME U
BbIXOAMTb Yepes ApYryto ee KaTeTHyto rpaHb. OZIHaKo, eC/iM oTpaaloLmi C/IoM,
PacnofioXKeHHbIM Hag, rMNOTEHY30M rpaHM, MMEET C HEM ONTUYECKMI KOHTAKT, MoJHoe
BHYTPEHHEE OTpaXeHUe HapyLLAeTCs M Jlyd NPOHMKAET B 3TOT OTparkatowwmi cioi. Ha
FUMMNOTEHY3HOM rPaHK MOTYT pacnoJiaraTbCs HECKOJIbKO OTpajKalolmx C/10eB. fBneHue
MOJIHOO BHYTPEHHEr0 OTPAXKEHMA, @ TaKKe HapyLleHWe ero, UCrnoab3yeTca Ans
onpegeneHns KoJIJIMYEeCTBa OTparKaloLMX CI0EeB, NPOMAEHHBIX JIyYeM CBETA MNpeXae,
YeM MCMbITaTb NOJIHOE BHYTPEHHEE OTPaXKeHMe, NPOMTM 06paTHbIM MyTb Yepes
OTpaKatoLime C/ou, NPU3MY U BbIMTM YEPE3 BTOPYIO e KaTeTHyto rpaHb. OTpaxatolype
CJI0M U3roTaB/IMBAKOTCA M3 CTEKA, JIMGO0 NPeACTaBASIOT CO60M MNOOCTU, 3aMOJIHEHHbIE
XMAKOCTbIO. M3rnMb TOro MM MHOro €108 U, Cef0BaTe/IbHO, HapyLIEeHMEe ONTUYECKOro
KOHTaKTa 3TOro C/1051 CO CMEXKHOM NOBPXHOCTbIO, MOXET 6biTb OCYLLECTB/IEH C
MOMOLLbIO MbE303/IEKTPUYECKOr0 KpUcTasia.

Ha ocHoBe fBNEHMS NMOJIHOr0 BHYTPEHHEr0 OTPAXKEHMS CO3JaHbl CBETBOAbI, KOTOPbIE
ropasgo acdeKT1BHee 06bIYHbIX JIMH30BbIX CUCTEM. LLIMpOKME 0AMHOYHbIE
CBETOMPOBOABI NEpeAaloT U3yYeHUe; NPUMEHEHUE BOJIOKOHHOM OMTMKM - MYyYKOB
04YeHb TOHKMX CBETOMPOBOAOB - MO3BO- /ISIET NepefiaBaTb TaKKe M306paXKeHUe B TOM
yucae M No HEMpsAMbIM MYTAM, T.K. NYYOK TOHKMX BOJIOKOH MOXKET 6bITb CUJIbHO
M30THYT 6€3 paspyLUeHMs U NOTEPU NPO3PAYHOCTH.




MonHoe BHYTpeHHee oTpaxeHue

A.C. N210677. YCTPOMCTBO 418 BbIPaBHMBAHMA KOCOrOPHbIX MaLLMH MM MX PaBoumx
OpraHoB, COZepIKallee MAsTHUMKOBbIM JaTYMK HaKJ/IOHA M 3NIEKTPOrnapaBIMUYeCcKmi
MEXaHM3M BblpaBHWBaHMSA, , OTIMYAIOLMI- CATEM, UYTO C LIENIbI0 NOBbILLEHNS
HAAEKHOCTH, OHO CHaBKEHO MMOKMMM CBETOBOAAMM, M3MEPAIOLLMMM NonepeyHoe
ceyeHue Noj BO3LENCTBUEM MAATHMKA, C O4HOM CTOPOHbI KOTOPbIX YCTAHOBJIEH
MCTOYHMK CBETA, a C APYroi - hOTOS/IEMEHTbI, BK/IIOYEHHBIE B DNIEKTPUUECKYIO CXEMY
MeXaHM3Ma BblpaBHMBAHMA.

2.yCTp0ﬁCTBO no 1, otTnyaiolleeca TeM, YTo , MeXAY MCTOYHUKOM U rMOKUM
CBeTOBO4AaMM YCTAaHOBJIEHbI NPOMEXKYTOYHbIE CBETOBOAbI, HAaNpMUMep, M3
CTEK/10BOJIOKHa.
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KOM6VIHaLlVIOHHOE paccenBaHMe cBeTa

\KoMGuHaIMIOHHOE paccenBaHMe CBETa

Kom6uHaLmMoHHOe paccenBaHue cBeTa.
. HATJIABHYIO

Bciyyae KOMBMHaLMOHHOMO pacceaHma ceeTa (3dhdeKkT MaHaenbluTamal/laHac6epra- - MornoweHune n pacceaxue
PamMaHa) B CEKTpe pacCeaHHOTrOM3/Ty4YEHUA KPOME JIMHMMI, XapaKTepU3YIoLLmUX . Kom6uHauuoHHoe
NajaloLLmi CBET, UMEIOTCA AOMOJIHUTEIbHBIE JIMHUM (CATENIMTBI), M3IyYEHUE KOTOPbIX paccenBaHme cBeTa

ABNIAETCA KOM6I4HaLlMeﬁ 4acCToT Najarowero n3ny4yeHma n 4actot COBCTBEHHbIX
TEenioBbIX KonebaHuM MOJIEKYN pacceMBarou.l,eﬁ cpeabl.

. Ceet

. OTpaxeHue U npenomneHue

cBeTa
CornacHo nateHTy CLLA N 3820897 KOHT coaeprKaHuA 3arpsA3HEHUM B 60/bLLIOM 06beme

BO3/yxa MPOM3BOAMTCA Ha OCHOBE aHasM3a XapaKTepPUCTUYECKOro POMaHOBCKOMO
u3nlydeHunsa (caTenIMToB KOMOGMHALMOHHOIO paccesHMa), BO3HUKALOLLErO Npu - Mcnyckanue u nornoueHue
paccesiHUM NIa3epPHOT0 M3JTyYEHUS Ha aTOMAX M MOJIEKY/IaX 3arpsi3HEHWM.

. lMornoweHue u paccesHmne
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OnNTUKO-aKyCTMUeCKmnii 3pdekT

ONTUKO-aKyCTMYECKuI 3peKT.

Mpu 061yYeHnM rasa, HaxXoAAWErocs B 3aMKHYTOM 06beMe, a0MOZY/IMPOBaHHOM
NOTOKOM MHpPaKp.U3/yYeHUs B ra3e BO3HMKAKOT NMy/bcaumu faBaeHus ((ONTUKo-
aKKyCTHMYeCKMi 3pheKT).Ero mexaHusm AaBoJibHO NPOCT; MOr/ioweHne MHbpaKp.
U3JTy4eHMs MPOMCXOAUT C BO3BYKAEHMEM MOJIEKY/ rasa, 06paTHbIN Ke nepexos
NPOUCXOAUT 6e3bI3NlyyaTeNlbHO, T.€. SHEPTUA BO3GYKAEHUA MOJIEKY NEPEXOAUT B UX
KMHETUYECKYH 3HEPruto, YTo 06YCNaBIMBAET USMEHEHUE AABJIEHUS.

KonnmuecTBeHHble XapaKTepPUCTUKM 3 heKTa BeCbMa YyBCTBUTEJIbHbLIE ONTUK K
COCTaBY ra3oBol cmecu.lIpUMeHEHUE ONTUKO--aKyCTUYECKO- o addeKTa Ans aHanen
XapaKTepu3yeTcs NPOCTOTOM U HAaZEXKHOCTbIO, BbICOKOM M36MPATE/IbHOCTbLIO M LIMPOKMM
[Mana3oHOM KOHLHTpaLMEN KOMMOHEHTOB.

ONTMKO-aKyCTUYECKUIM MHAMKATOP NeACTaBAAET CO60M HeCeNEeKTMBHDBIM NMPUEMHUK
JIYYUCTOM SHEPrUM, NpeHa3HauYeHHbIM AN aHaM3a ra3oB [poMyayIMpOBaHHbIN
NYYUCTBIM MOTOK Yepes (JIOPUTOBOE OKHO MOMNaJaeT B Kamepy C UC/IelyEMbIM Fa3oM.
Mo AeMcTBMEM NOTOKA MEHAETCA JaB/ieHUe rasa Ha Mem6paHy MUKpodoHa, B
pesynbTaTe Yero B Lenu MUMKPOohoHa BO3HMKAIOT 3/1IEKTPMYECKME CUMHAsIbI, 3aBUCALLME
OT COCTaBa rasa.

OnNTMKO-aKycTUYECKUI 3DPEKT MCMOJb3YETCA NMPU USMEPEHUMU BPEMEH KM3HU
BO36YKAEHMSA MOJIEKYJI, B pAje paboT Mo onpeaeneHuto BAaXKHOCTM U NOTOKOB
usnydeHma. (cm.a.109939, 167072, 208328, 208329). OTMETUM, YTO ONTUKO-
aKyCTMYECKMM 3(PDEKT BOZMOXKEH TaKKe B KMAKOCTAX U TBEPAbIX Tesax.

\Onruko-akycruaeckuit 3¢ ekt

HA TJIABHYIO

MUcnycKkaHue u nornoweHue
ONTMKO-aKyCTUYECKUI

3pdeKT

CneKTpa/ibHbIM aHa/n3
CneKTpbl UCNyCKaHMA
ByHyeHHoe u3BneYeHne
MHBepcUuA HaceleHHOCTH
Jlazepbl 1 UX NpUMEHEHNe
Ceet

OTpa)'KEHMe U npenomieHune
cBeTa

MNornoweHune n pacceaHue
UcnyckaHue u noraoweHue
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CneKTpasnbHblii aHanu3

\CnekrpanpHblit aHaIN3

CneKTpanbHbIM aHaius.
. HA TJIABHYHO

ATOMBI KaXX[j0ro BELLECTBa MMEIOT CBOI, TOJIbKO MM MPUCYLLYIO CTPYKTYpY - Ucnyckanue 1 nornoweHue
3HEPreTMYECKUX YPOBHEN, a CNefj0BaTeNIbHO, U CTPYKTYPY U3J/1YJ/IbHbIX NEPexo/os, . ONTUKO-aKyCTUUECKMI
KOTOPble MOHO 3aperMcTpupoBaTh ONTMYECKMMM METOZaMM (HanpuMep, addeKT

doTorpadmnyecKkn).ITo 06CTOATENLCTBO MOIEKY IEKMUT B OCHOBE CHOMO aHasm3a. Tak
KaK MOJIEKY bl - TOXe Cy- r'y60 KBAHTOBbIE CUCTEMbI, TO KaX/J0€e BeLLeCTBO
(COBOKYMHOCTb aTOMOB MJIM MOJT) UCMTYCKaeT U MOr/oLaeT TOIbKO KBaHTbI
ornpefeneHHbIX SHEPrunan SNEKTPOMArHUTHOE U3NyYeHKe onpeaeneHHbIX AMH BOJH) . ByHyxXgeHHoOe usBsieyeHune
MHTEHCUBHOCTb TEX MU MHbIX CMEKTPAJIbHBIX JIMHUI NPOMNOPLMOHa/IbHA YMCY aTOMOB . MHBepcHA HaceNeHHOCTH
(Monekyn), nsnyya( MaM Nornowarwmx)cBeT. IT0 COOTHOLEHME COCTaB/IAeT OCHOBY
KOJIMYECTBEHHOr0 CNEKTPasibHOro aHaamnsa

. CnekTpasibHbli aHanM3
. CnekTpbl MCNyCcKaHMA

. Jlazepbl U X NpUMeHeHHne

. Cset
CLWA, naTeHT N 3820901. KOHLEHTPaLMIO M3BECTHbIX Fa30B B CMECH M3MEPAIOT MO - OTpaxeHue u npesiomneHue
NPOMNYCKaHMIO M3/Ty4YEeHUS 1a3€PHOTr0 MCTOYHUKA C ONpeAeNeHHON AJIMHOM BOJIHbI. cBeTa
MpeaBapUTENbHO 06/1yHAI0T MOHOXPOMATUUYECKMMM M3NYHYEHUAMM C Pa3IUUHBIMM . Mornowexune u pacceanme

[/IMHaMM BOJIH KaxKAblM M3 COAEPIKALLMXCA B CMECH ra30B, KOHLEHTpaUma KOTOpbIX
M3BECTHa, M onpeaensaoT Ko3MdMUMEHT NOrNOWEHMS KaXKA0ro rasa ANs Kaxaom
ANMHbI BOJIHBI. 3aTeM NpU 3TUX AJIMHAX BOJIH U3MT MOTJIOLLEHME UCTBITYEMOM CMECU U,
MCMOJIb3yA NOJyYeHHble BeMYMHbI KO3 ULMEHTA MOT/IoLWeHMs, onpeaensoT
KOHLIEHTPALMIO KaX/10ro rasa B cMecu. Mpu M3MEPEHUAX C U3NTyYEHUEM, COAEPKAHUEM
60/1blLIEE YMC/IO AJIMH BOJIH, YEM HAaXOAMUTCSA KOMMOHEHTOB B ra30BOM CMECH, MOXKHO
06HAPYXMTb Ha/IMuYME HEU3BECTHbIX ra3oB.

. UcnyckaHue n nornoweHne

1A aTOMOB M MOJIEKY/1 CMIEKTPbI M3/1y4EHUA BYAyT IMHENYATBIMM M MOI0CATbIMM
COOTBETCTBEHHO, TO e W A/ CNEKTPOB NOr/IoWeHMA. YTo6bl NONYYMTb CM/IOWHOM
CMEKTP, HEOBXOAMMO Ha/IMUME NasMbl, T.€. MOHU3MPOBAHHOTO COCTOSHMS BELLECTBa.
MpH oHU3aLUMM SEKTPOHBI HAXOAATCA BHE aTOMa M/IM MOJIEKYJIbI, U, CIEL0BATE/IbHO
MOTYT MMETb JIt06ble, HEMPEPBHO MEHAIOLMECH, SHEPrMU. MNpU peKoMeHAaUMMU 3THX -
KTPOHOB M MOHOB MOJy4aETCA CMJIOWHOM CEKTP, B KOTOPOM MPUCYTCTBYIOT BCE AJ/IMHBbI
BOJH.
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CneKTpbl NcnycKaHua

\CneKkTpsI MCITyCKaHUSI

CneKTpbl UCNyCKaHKA.
. HA TZIABHYIO

Bo36y:kaeHue(NoBbILLEHWE BHYTPEHHEN SHEPIUM) UM UO- HU3ALMAATOMOB MPOUCXOAAT - McnyckaHue 1 nornouieHne
noZ AeMCTBMEM Pas/IMYHbIX MPUYMH; B YACTHOCTM, SHEPrUA ANA STUX NPOLLECCOB . ONTMKO-aKyCTMYECKUH
MOKEeT ObITb MoJlydeHa Npu HarpeBaHuM Ten. Yem 6onblue TeMnepaTtypa, Tem 60/iblie apdeKT

SHeprma BO30YKAEHMA U TEM BCe 6onee KOPOTKME BOJIHbI (KBaHTbI C 6onbLIen

o . CneKTpasbHbli aHanus
SHepruen)msnyyaeT Harpetoe Teo. Mo3ToMy Npu NocTENEHHOM HarpeBe CHavasa

NOAB/IAETCA UHMbPAKP.U3TyYeHUe (I/IMHHbBIE BOJIHbI), 3aTEM KPacHOE, K KOTOPOMY C - CnekTpbl UcnycKaHua
pOCTOM TemMnepaTypbl 406aBNAETCA OpaHXKEBOE, KENToe U T.4.; B KOHLE KOHLOB . ByHyXpeHHoe u3B/ieYeHNE
nosiyyaeTtccBeT JasbHeMIWMIA HarpeB NpUBOAMT K NOABIEHUIO YIbTpacdHOoNeTOBOM . MHBepcHA HaceNeHHOCTH
KOMMOHEHTbI.
. Jlazepbl U UX NpUMEHeHHe
o . Ceet
CLUA, nateHT N 3580277. YCTPOMCTBO A/1A HENPEPLIBHOIO M3MEPEHUA TemnepaTypsl
BaHHbI M/KOro MeTaNa CoAepPXUT CTEPXEHb M3 CBETONPOO MaTepuana 061a4atoLLero - OTpaxeHue u npesiomneHue
BbICOKOM TEMMEpaTypoi M KOPO3U- OHHOM CTOMKOCTbI. CTeprKeHb NPOXOAUT CKBO3b cBeTa
CTEeHKy pe3epByapa W BHYTPM NOC/IeHETO 3aJe/biBaeTCA B MacCy CBO6OLHOro OT . MornoweHne 1 paccesHue

menoqeﬁ OKMCa C BbICOKOM TeMHepaTypoﬁ nnaBneHNA, Hanpmumep OKNCU ULMPKOHNA.

. . UcnyckaHue n nornoweHne
KoHeLl cTepXHA, HaxXoAAWMKCA B pe3epByape, C/IYKUT LIBETOBbIM MUPOMETPOM.

M3nyyatenbHble M 6e3bi3nyyaTesibHblenepexoipl B MHbpakp. obnactu U yacto
MCNOJNb3YIOTCA ANA npoueccoB M oxnaxaeHma (cM.UK--us3- nyyeHume).

A.C. N.509545 CTeKkN10thOopMUPYHOLLMIA MHCTPYMEHT, BKKOYAIOLWMIA METa/LIMYECKMI
KOPMYC C NMOKPbITUEM, OT/IMHAIOLLMICA TEM, UTO C LIE/IbI0 MOBHOCTM U YyULIEHUA
KayecTBa M3Je/Iui, MOKPbITUE BbINOJHEHO ABYXC/IOMHBIM, NMPUYEM MPOMEKYTOUHbIN
CJ10/ BbIMOJIHEH M3 MaTepuasa, NorolaoLero 6uKHIK MHMOPaKpacHyo 061acTb,
Hanpumep U3 rpacuTa, a HapyKHblM C/I0M - U3 MaTepuasa NporyCKalLLEro B 3xe
06/1aCTH CNEKTPa, HaNnpUMEP Ha OCHOBE MPO3pPaYHOM MOJIMKPUCTANIZIMYECKON OKUCH
aNIIOMUHMS.

A.C. N. 451002. Cnoco6 namepeHmi KoadduumeHTa TeNIoNPoBOAHOCTM TBEPAbIX Ten,
BKJIIOMAIOLUMI M30TEPMMUYECKYIO BbIAEPKKY €r0 OXJIaKAeHWe NPy NOCTOSHHOM
TemnepaTtype OKpY}KarwLel cpeapbl M perMcTpaLmio USMEHEHUS TeMMepaTypbl,
OT/IMYAIOLLMICA TEM, YTO C LEJIbi0 UBMEPEHUAHOCTM YaCTUYHO NPO3PaYHbIX
martepuasioB, obpaseL, Ha CTauM NOrJIOWEHUA NOMELLAIOT B BaKyyMHOE MPOCTPaHCTBO
U MU3MEPSAIOT SHEPIUI0, M3JTyYaeMyto MOBEPXHOCTbIO 06pasLa B CreKTpasibHOM 061acTu
CUJIBHOT O MO NIOLWEHMSA.
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ByHy)KAeHHOE n3pnevyeHuve

\ByHy>XZeHHO€ U3BIeYeHIe

ByHyKaeHHOe n3BneveHue.
. HA TZIABHYIO

M3nyyaTesibHble KBAHTOBbIE NEPEXO/bl MOTYT MPOMCXOAMTb HE TOJIbKO CMOHTAHHO, HO U - Ucnyckanue v norsiowerme
BbIHYYKAEHO NoJ AENCTBUEM BHELLHErO M3/lyYEHMSA, YacToTa KOTOPOro COrlacoBaHa C . ONTUKO-aKyCTUHECKUIM
3Hepruen AaHHoro nepexoga. M3nyyeHue KBaHTOB CBETA aTOMaMM M MOJIEKY/IaMM addeKT

BelwecTsa nog ,qeﬁcmmeM BHELWHEro 31eKTpoMarHMTHOro noaa (M3ﬂyquMﬂ) Ha3blBalOT

. CneKTpasbHbli aHanus
BbIHYYKAEHHbIM UM MHAYLMPOBaHHbIM U3/TyYEHUEM.

. CneKTpbl UCNycKaHus

CyLeCcTBEHHbIM OT/IMYMEM BbIHYXAEHHOMO U3/lyYeHMS ABASETCA TO, YTO OHO - ByHyxaeHHoe u3BneveHne
€CTbTOYHaA KonuA BblHyXAatoLlero n3nyveHua.CoBnajaoT BCe XapaKTEPUCTUKM - - UHBepcua HaceneHHoCTH
YyacToTa, NoJsiApu3aumsa, Hanpas/ieHWe pacrnpocTpaHeHus 1 dasa. brarogaps atomy . Jlasepbl M MX NPUMeHEHHe

BbIHY>KAEHHOE M3J/lyYEHUE NMPU HEKOTOPbLIX 06CTOATEIbCTBAX MOXKET NMPUBECTM K
YCUNIEHMIO BHELLHErO U3/Ty4YeHMsA, NPOoLLeLLEero Yepes BeLwecTBo, BMECTO €ro
noraoweHus. Mo3ToMy MHa4e BbIHYKAEHHOE U3/TyYEHME Ha3bIBAIOT OTPULATE/IbHLIM .
MOr/IOWEHNEM. cBeTa

. MornoweHne n paccesHue

. Cet
OTparkeHue U npesomnieHne

. UcnyckaHue n nornoweHne
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V]HBEPCVIH HaceneHHoCTn

\MHBepcus HaceTeHHOCTH

MHBepcMA HaceNeHHOCTH.
. HATJIABHYIO

JANA BO3HMKHOBEHUA BbIHYXAEHHOMO U3/lyYeHMs HEOBXOAMMO Ha/lMuMe B BeLLecTBe - MUcnyckaHue 1 nornoueHune
BO36Y3KEHHbIX aTOMOB, T.€. aTOMOB, HaXOAALMXCA HABHAX B 6OJIbLLEN SHEPrUen. . ONTMKO-aKyCTHMUYECKUM
O6bIYHO J0NA TaKMX aTOMOB Mana. Ans Toro YTo6BO YCUAMIIO NMPOXOASALLEE YEPE3 HErO apdeKT

U3NyYEHME, HYXKHO , YTOBbI A0S BO36YXKAEHHbIX aTOMOB 6bl/1a BE/IMKA, YTO6bI YPOBHM
c 6onbluen 3Hepruei 6biiu "3acefieHbl” YaCTULAMM TYLLE, YEM HUKHUE YPOBHU. Takoe
COCTOSIHME BELLECTBA HA3bIBAOT COCTOAHMEM C MHBEPCMEN HACeNIeHHOCTEN. - CneKTpbl UcnycKkaHus

. ByHyXAeHHOe u3BNeYeHHe
. WHBepcusa HaceneHHocTH

. Jlasepbl U MX NpUMEHEHUe

. Cet

. CneKTpasbHbli aHanus

. OTpaxeHue u npesomieHne
cBeTa

. MornoweHne 1 paccesHue
. UcnyckaHue n nornoweHne
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J'Ia3epb| N nx npumeHeHmne

VIasepsI u1 ux mpMMeHeHNE

JNasepbl U MX NpUMEHEHME.
. HA TJIABHYHO

OTKpbITWE COBETCKMMM bU3MKaMu GabprKaHTOM, ByabIHCKMM 1 ByTaeBol sBieHMs - Ucnyckanue v norsiowerme
YCUNEHWS SNIEKTPOMArHWUTHBIX BOJIH MPW MPOXOXAEHWMM YEPES CPesy C MHBEPCHEH . ONTMKO-aKyCTUYECKMI
Hace/IeHHOCTEN ABM/IOCb OCHOBONMO/IOrAIOWMM B e/Ie Pa3BUTUSA ONTUYECKMX KBAHTOBbIX addeKT

reHepartopos (na3epOB) prﬂHeﬁLLleFo M306peTeHMﬂ BEeKa. CI'IEKTpaﬂbeIﬁ aHanus

. . . . CneKTpbl UCNycKaHus
CTepsKeHb U3 BELLECTBA C MCCKYCTBEHHO CO34aBaeMON MHBEPCUEN HACENIEHHOCTEN ,

MOMELLEHHDBIA MEXAY ABYMA 3epKanamMu, OHO M3 KOTOPbIX NOYNPO3paYHo - BOT - ByHyxaeHHoe u3BneyeHue
NPUHUMNMANIbHAA CXeMa NpocTeMwwero nasepa. ONTUYECKMIM Pe30HATOP U3 ABYX 3epKa . UHBepcua HaceneHHoCTH
HEoBX0AMM ANA CO3/laHUsA 0BPaTHOM CBA3M: YacTb M3NyYeHUs BO3BPaLLAETCA B . Jlasepbl W MX NpUMeHeHue

paboyee T€N0, MHAYLMPYS HOBYIO IaBUHY (POTOHOB. M3/1yueHme na3epa MOHOXPO-

o . Ceet
MATMYHO M KOTEPEHTHO B CMY CBOMCTB MHAYLMPOBAHHOIO M3/TyYEHUS.

. OTpaxeHue u npesomieHne

cBeTa
061acT1 NpUMEHEHNA Nla3epoB 06YCIOB/IEHbI, OCHOBHBIMM XapaKTEPUCTUKAMM MX

U3/Iy4YEHUS, TaKUMM KaK KOrepeHTHOCTb, , MOHOXPOMaH- TUYHOCTb, BbICOKas - MornoujeHne 1 pacceaxne
KOHLIeHTpaLus SHEPruM B Jlyde U Masiasi ero pacxoamMmocTb. NMOMMMO CTaBLLUMX yiKe . UcnyckaHue u norsoweHue

TPaAMLMOHHBIMM 061aCTeN NPUMEHEHMSA N1a3epoB, TaKMX Kak 06paboTKa CBEpXTBEPAbIX
W TYronnaBKMX MaTepuasioB, fla3epHan CBA3b M /108 MeAMLMHA U NONyYeHUe
BbICOKOTEMMNEPATYPHOM NJ1a3Mbl, - CTA/IU ONpPeaenaTbCA HOBblE MHTEpPECHbIe Cdepbl UX
UCMOJIb30BaHMS.

Ype3sBblyalHO NepCreKkT1BHbI pa3paboTaHHbIe B NMoC/leAHee BPEMS a3epbl Ha
KpacuTensx, B OT/IMUYMU OT 06bIYHBIX MO3BO/SAIOLIME NIABHO M3MEHAT YacToTy
U3/ly4eHMs B LUIMPOKOM AManasoHe OT MHMpPaKpacHOM 40 yATpacMoieToBon 061acTm
cneKkTpa. Tak, HanpuMep, NpeanoaraeTcs a3epHbIM JIy4OM paspbiBaTb UM
Hao60pOT, CO34aBaTb CTPOrO ONpeAesieHHbIe CBA3M.

BeayTcsa paboTbl N0 pasgeieHuIo M30TOMOB C MOMOLLbI0 NEPECTPA- MBaMMbIX /1a3epPOoB.
MeHss yacToTy /Jla3epoB, HAaCTPaMBAKT €ro B PE30HAHC C OMNpeAe/iEHHbIM KBaHTOBbIM
NepexoAoB OHOTO M3 M30TOMOB M TEM CaMbIM NEPEBOAAT M30TOM B BO3GYKAEHHOE
COCTOSIHME, B KOTOPOM €r0 MOXXHO MOHM3MPOBATb U, C MOMOLLBIO SNEKTPUYECKUX
peaKumM, OTAE/IMTb OT APYrMX U30TONMOB.

A BOT umncTO M306peTaTeanKoe NPUMEHEHUE Nla3epa B Ka4eCTBe JaTyMKa AaBJ/IEHMNA!

A.c. 232 194: YCTPOMCTBO A8 M3MEPEHUA AAB/IEHUA C YACTOTHbIM BbIXOJOM,
coZieprKallee ynpyrui YyBCTBUTE/bHbINA 3/IEMEHT, 3an0JIHEHHbIM FAa30M M COeAMHEHHbIN
Yepes pasfesMTesib C U3MEPAEMON CPeZoi, M YaCTOTOMEP, OT/IMYAIOLLEECA TEM, YTO C
Lie/1bio NOBbILLEHMS TOYHOCTU M3MEPEHUHM, B HEM B KAYeCTBe YNpYyror YyBCTBUTE/IbHOMO
3/1IeMEHTa MCMNo/Ib30BaHa pe3oHaTopHas A4YeiKarasoBoro KBaHTOBOro reHepartopa.

B 3aKNt04eHMM CieyeT OTMETMTb, YTO a3epbl ABAAIOTCA OCHOBHbIM (OM3MK
WMHCTPYMEHTOM NOC/1€/10BaHUI B HOBOM 061aCTH (PUBUKU - HENU- HEMHOM OMTHKE,
KoTopas CaMmMM CBOMM BO3HMKHOBEHMEM MOJIHOCTbIO 0653aHa MOLLHbIM J1azepam (CM.
"I deKTbl HENMMHEMHOM ONTMKM").




ﬂa3epbl n nx npumeHeHune
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DoToaddeKT

\@oroadpdexr

doTo3pdeKT.

. HATJIABHYIO
fIBneHne BHewHero ¢otoaddeKTa COCTOUT B UCMYCKAHMU (SIMUCCHM) SNIEKTPOHOB C - ®otoanekTpuyeckue
MOBEPXHOCTU Tesa Noj, AEUCTBUEM CBETA; /1Sl 3TOT0 SIBJIEHUS SKCNEPEMEHTa/IbHO AB/IEHUA
YCTaHOBJIEHHbIE 3aBUCMMOCTU 00b- €AMHAITCA KBaHTOBOM Teopuel ceeTa. CBeT ecTb . ®oTtoadhhekT
MOTOK KBAHTOB; KBaHTbl CBETA, NOMajan B BELECTBO, MOr/IoWabTca MM; M30bITOYHasA . ddbdekr Jembepa

3Heprma nepejaeTcs 3/1eKTPOHaMM, KOTOPbIe NMOJy4alT BO3MOXHOCTb MOKUHYTb 3TO
BELLECTBO - KOHEYHO, €C/IM SHEPrua KBaHTa 60/bLUe, YemM paboTbl BbIX0a 3/IEKTPOHA
(CM."DNeKTpoHHaA sMmUccKa"). 3aMeTMM, YTO KBAHTOBbIM XapaKTep ceBeTa 3 ekt

NposBAAWMICA B ABNeHMU doTosddeKTa, He cielyeT NoOHMMaTb Kak oTpuLaHme . ®oToMarHMTHbIN 3pdheKT
BOJIHOBbIX CBOMCTB CBETA; CBET €CTb M MOTOK KBAHTOB, W 3JIEKTPOMarHMTHas BOJIHA -
MpPOCTO B 3aBUCMMOCTM OT KOHKPETHOMO ABJIEHMSA NPOABAAITCA MM KBAaHTOBbIE, MU
BOJIHOBble CBOMCTBA. Ha ocHoBe BHellHero ¢otoaddekTa co3aaH psaj
(DOTO3NEKTPOHHBIX NPUGOPOB (POTO3NEMEHTBI Pa3/IMHHOIO Ha3HaYeHUs, (OTOKATO/b, - ®oToxumuueckue ABaeHUA
boToyMHOXKUTENM U T.4.). BHelWHUM dhoToadhdeEKT UrpaeT 60/bLUyto poJib B pa3BUTHM
3NEeKTPUYECKUX 3apaaoB; HoToaddeKT B rasax onpegenseT pacnpocTpaHeHue
3/1eKTPMYECKOro 3apsija B rasax npu 60/blUMX faBNEHUAX 06YCaBIMBas BbICOKYHO
CKOPOCTb pacnpocTpaHeHMs CTpUMepHOM (opmbl paspsaaa (MCKpbl, MOJIHWMKM) ((1-4).

. ®oTonbe303/1eKTpUUYECKUHI

. doToaneKTpuyeckue
ABNEHUSA

A.c. 488 718: Cnoco6 CNEKTPOMETPUM ONTUUYECKOTO U3/TyYEHUSA, OTIMYAIOLLMICA TEM,
YTO C LE/IbI0 YMPOLUEHWUA CNEKTPasIbHbIX paboT, CNEKTPasibHbIA COCTaB M3/ydYeHUs
onpeAensoT Mo KUHETUYECKUM SHEPrMAM (POTOI/IEKTPOHOB FreHepUpyeMbIX Npu
(bOTOMOHM3ALMM ATOMOB U MONIEKY.

Kpome BHelluHero otoaddeKTa, cyllecTByeT BHyTPeHHUM hoTo3dhdeKT cBO6OAHO.
KBaHT cBeTa, NPOHMKasA BHYTPb BELIECTBA, BblOMBaET 3/1€KTPOH NepeBoAsa ero 13
CBA3AHHOr0 COCTOAHUA (B aTOME) CBOOOAHOE - Ta- KMM 06PasoM, Npu 061y4eHUN
NoayrnpoBOAHUKOB U AUINEKTPUKOB M3-3a hoTo3ddeKTa BHYTPM KPUCTaIoB
NoABAATCA CBOGOAHbIE HOCUTENN, TOKA, YTO CYLLECTBEHHO U3MEHAET
3N1eKTPONpPOBOAHOCTb BelyecTBa. Ha ocHoBe BHyTpeHHero doToaddekTa co3saHbl
pa3/iMyHoro poga boTOpPe3nUCTOPbI-31EMEHTBI, CUJIBHO M3MEHSAIOLLME CBOE
ConpoTHBEHME Nnoa AercTBuem ceeTa (5, 6).

A.c. 309339: YCTpOMCTBO A/18 YNpaB/ieHMs CBETOBbLIM Jy4YOM, BbINOJIHEHHOE BBMAE
KOHZEeHcaTopa MeXAy 3/1eKTpoJammM KOTOPOro 3aK/I0YeH CJ/I0M BellecTBa
U3MEHSIOLLEro MPO3PaYHOCTb NOJ AEMUCTBMEM IJIEKTPUUECKOrO MOJIS, OT/IMYaloLeecs
TEM, YTO C LieNbio YMEHbLUEHNA rabapuToB, OAUH M3 3N1EKTPOLOB KOHAEHcaTopa
CBSA3aHHbIM C MCTOYHUKOM YNPaBAAIOWEN 3/1EKTPOABMKYLLEN CUJbl BbIMOJIHEH M3
MaTepuana, o6iagawolero 3heKToM BO3HMKHOBEHUA (HOTOINEKTPOABUIKYLLEN CUIbI.

A.c. 508828: Mbe3031eKTpUYECKMI Npeobpa3oBaTesib C ONTUYECKUM YNPAB/IEHUM,
cozepralmi poTopesUCTOPHbIN C/I0M, CBETOMPOBOA M METAJ/LIMYECKUIA 3NIEKTPOA,
OT/IMYaKoLLEeecs TeM, YTO C Lie/Iblo pacluMpeHUs YaCcTOTHOrO AMaBrnasoHa B 061aTb
HU3KMX MerarepLeBbIX U BbICOKMX KUJIOrepLEBbIX YaCTOT, OH BbINOJHEH BBMAE
Nbe30KepamMMYECKOM NIaTUHbI, Ha OZHY CTOPOHY KOTOPOM HaHECEH MeTaslIMYeCKUi
3N1EKTPOJ, a Ha NMPOTUBOMOJIOKHYIO - (POTOPE3UCTOPHLIM C/IOM M MPO3PadHbIM 3IEKTPOA,
ABNAIOLWMMCA 0HOBPEMEHHO CBETOMPOBO/OM.

Pa3sHOBMAHOCTbIO BHYTPEeHHero doToaddeKTa ABNAETCA BEHTUIIbHBIM (hoTO3hdEKT -
NnosiBIEHME 3.4.C. B MECTE KOHTaKTa JIByX MOJYNPOBOAHMKOB (MM NONYNPOBOAHUKA U
meTanna). OCHoBHOE NpUMEHEHME BEHTUJIbHBIX (POTOINEMEHTOB - MHAMKALMA




DoToapdekT

S/IEKTPOMArHMTHOro U3sly4eHuA.

Ha ocHoBe BeHTUAbHOro hoToadbdeKTa paboTalT TakKe CoNHeYHble 6aTtapen. OgHMM
U3 NpM6OpOB paboTarLmx Ha BEHTUIbHOM doToaddeKTe, aBnseTca hoToamos,
061aJat0LWMM MHOTUMM MPEUMYLLECTBAMM MO CPABHEHUIO C 06bIYHbIMM
doToanemeHtamm (7).

A.c. 475719: YCTpOMCTBO A8 PEryMpoBaHUA HaNPAXKEHUA SNEKTPOMArHUTHbIX
reHepartopoB coepalliee JaTyMK TOKa, BBMAE LWYHTa B LIENM ero Harpysku m
MMMNY/IbCHBIM TPAH3UCTOPHbIM YCUAUTESb, KO BXOAY KOTOPOro MOAK/IOYEHbI
nociejoBaTesibHO CTabUIM3a- TOPOH C OrPpaHUUYUBAIOLLUM PE3UCTOPOM M
dopmupoBaTenb NMAOOOPAZHOIO HAMPAXKEHUSA, K BbIXOAY 0OMOTKA BO3GYXKAEHMA
reHeparopa, oT/iMyatoLeecs TEM, YTO C LieJIblo NOBbILLEHUA HAAEXHOCTH M TOYHOCTH
perympoBaHuA napaJsijie/ibHO YNOMAHYTOMY LUYHTY BKJ/IlOYEH CBETOAMOZ,
OZJHO3JIEKTPOHHOM Mapbl, OTOAUOA KOTOPbIM Yepes Lerb NOANUTKMU NOAKJII0YEH
napaniesibHO Or pHUYUBAIOLLEMY PE3UCTOPY.
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JddekT lembepa

ddpdeKT Jembepa.

BHeCo6CTBEHHBIX NONYNPOBOAHMKAX KO3 duMLUmeHTbl Anddy3uii HocuTenel Toka
(3N1EeKTPOHOB M AbIPOK) pas3/iMyHble. TaKMM 06pa3om, ec/iM KaKoM-TO YacTH NMPOBOAHUKA
¢oToaKTUBHOE OCBeLLEeHME CO3aeT OAMHAKOBOE YMC/IO0 SIEKTPOHOB U AbIPOK, TO
anddysma 3TUX HocuTenel byaeT NPOUCXOAUTb C pasHOM CKOPOCTbIO, B pesy/ibTaTe
yero B KpMCTasie BO3HMKaeT 3.4.c. (1).

\9ddexr Tembepa

HA TJIABHYIO

q)OTOBﬂeKTPM‘-IeCKMe
ABJIEeHUA

doToapdekT
dddeKT [Jembepa
doTonbe303NeKTpUYeCcKUi

3 ekt

doTomarHuTHbIN 3heKT

q)OTOSﬂEKTpM‘-IeCKMe
ABJIeHUA

DoTOXMMHYECKME aBNEeHUA
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DoTonbe3oanekTpuYecKnii 3pdekT

doTonbe3031eKTpryeckuit ahdekT.

0Ob6ecneunTb pasiMyre NoABUNKHOCTU (DOTOINEKTPOHOB M HOTOAbI- POK B
NoJIyNPOBOAHUKE MOXKHO KaKMM-/IM60 BHELIHWMM BO3ZENCTBMEM. TaK, Npu
OAHOCTOPOHHEM C}aTUK OCBELLEHHOr0 NOAYNPOBOAHUKA HA FPaHU KpUcTanna,
nepneHAMKYNAPHO Harpas/IEHUIO CXKATUSA, BO3HMKAET 3.4.C., 3HaK KOTOPOM 3aBUCUT OT
HanpaBJiIeHMA CXKaTUA U HanpaBJ/ieHWUA CBETOBOrO MOTOKa, a Be/IMYMHA
MpOoMopLUMOHabHa AaBNEHUI0 U UHTEHCMBHOCTHM CBeTa. d@EKT BO3HUKAET M3-3a TOro,
YTO NOABUKHOCTU PAa3HOMMEHHbBIX HOCMTENIEM TOKA, 0GYC/IOBEHHBIX BHYTPEHHUM
doToadhdeKkToM, Npym ynpyroi aedopmMaumu Kpuctanna CTaHOBATCS HE OAMHAKOBbIMM
MO OTHOLUEHMIO K pas/IMyHbIM HamnpasaeHUAM (3).

\®oronbesoanmekTpuaeckmii 3¢ dexT

HA TJTABHYIO

(DOTOBﬂeKTpM‘-IeCKMe
ABJIEeHUA

doToapdekT
IddeKT Jembepa
doTonbe3031eKTPUYECKUI

3 ekt

doToMarHMTHbIM 3 heKT

doToa1eKTpUYEcKue
ABNIeHUA

doToXMMHYECKHe ABeHUsA

Copyright © 2007 | KapTa

71 W tembicr\105)


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

DoTOMarHUTHbI 3pdeKT

\@oromaranTHBI1 3 deKT

®oTOMarHMUTHbIM 3 EKT.

. HATJIABHYIO

CyTb 3¢ppeKTa COCTOMT B BOSHUKHOBEHMM INIEKTPUYECKIO NOA B NOJYNPOBOLHUKE MPU - GoTo3neKkTpuyeckue
nepemMeLLEHUN ero B MarHMTHOE MoJie U OJJHOBPEMEHHOM OCBELLEHMU CBETOM, B ABNEHUSA
COCTaBe KOTOPOro MMEIOTCS CEKTPasib- Hbl€ JIMHWUM, CUJIbHO MOr/IoLAaemMble . ®otoaddekKr

NoJlynpoBOAHMKOM. pn 3TOM BO3HUKLLIEE 3IEKTPUYECKOE MoJie NeprneHanKyAapHO

< . dddeKT Jembepa
MarHMTHOMY MNOJII0 M HamnpaBJ/IEHWIO CBETOBOrO NOTOKa. BesnunHa cBeta MarHUTHOM 3.4.

C. MporopuMoHabHa MarHUTHOM MHAYKLUMM U MHTEHCMBHOCTM CBETOBOIO MOTOKA. JTa - ®oTonbeso31eKTPUHECKMM
NpOoNopLMOHaIbHOCTb HapyLlaeTCA NPy GP/IbLIMX OCBELLEHHOCTAX, Korda Nponcxoant apdekr
"HacblWweHna". MexaHu3m addeKTa TaKoB: . ®oTOMarHuTHbINM 3hdekT
. doToaneKTpuyeckue
B pesysibTate BHyTpeHHero doToaddeKrTa B6/M3M 0CBELUEHHON NOBEPXHOCTH ABIEHUA

NoJIyNpPOBOAHUKA B M36bITKE 06Pa3yoTCA 3EKTPOHbI M AbIPKK, KoTopble Anddyampytot
Br/y6b Kpuctanna. MpoaonbHbii A dy3MoHHbIM TOK Noj AEMCTBMEM NOMEPEYHOMO
MarHMTHOTO MO/ OTKJIOHAETCA M pacLIEnIAeTCs, YTO NPUBOAUT K BO3HUKHOBEHMIO
nonepeyHon 3.4.c.

. DoToXMMHYECKHe aBNeHnA
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DOTOXPOMHBIN 3 deKT

\@oroxpomubIit 3¢ dexT

®OTOXPOMHBIN 3 DeKT.

. HATJIABHYIO

K (DOTOXMMMUYECKMM ABNIEHMAM OTHOCUTCA M TaK HasblBaeMbli (hOTOXPOMHBIN 3hdeKT, - (DoToXMMM4ECKMe ABNEHUA
KOTOPbIM COCTOMT B C/ieAyIoleM. HeKoTopble XMMMUYECKME BELLECTBa 06bIYHO CO . OOTOXPOMHBIN 3DdeKT
CNIOXHBIM CTPOEHMEM MONEKYJIbI, M3MEHSIOT CBOIO OKPacKy Moj, AeHCTBUEM BUAMMOrO . ®oTodepposneKTpUIecKMit
WU YNbTPaUONETOBOrO U3NTyYeHUs. B OTIMUMM OT 0BLINHOrO BbILBETAHMUSA KPacoK shbekt

3T0T 3hpeKT o6paTM. MepBoHaYaibHAA OKpacKa MM OTCYTCTBME TaKOBOM
BOCCTaHaBJ/IMBAETCS YEPE3 HEKOTOPOE BPEMSA B TEMHOTE, MOJ AEMCTBMEM U3/TyYEHUS
APYroiM 4acToTbl MM NPU HarpeBaHuM. Ho HaBeAEHHYH0 OKPACKY MOXHO M COXPaHUTb ABNEHUA

CKOJlb YFOAHO A0Nr0, €C/IM 0XN1aAnTb (POTOXPOMHOE BELLEeCTBO MM 06paboTaTh ero . ®oToxMMMUECKUe ABNeHUs
HEKOTOpbIMM Fa3amMu, HOTOXPOMM3M BOCCTaHAB/IMBAETCS MPM COOTBETCBYIOLLEMN
BTOpPUYHOM 06paboTKe.

. ¢0TO3J1€KTPI4‘-IECKMG

CKOpOCTb OKpaLUMBAHMA U MHTEHCMBHOCTb OKPACKM 3aBUCAT HE TOJIbKO OT CTPYKTYpbl
MOJIEKY/T CaMOro (DOTOXPOMHOTO COeAMHEHUS, HO M OT CpeJbl B KOTOPYHD OHO MOXKET
6bITb BBEAEHO (CTEK/IO, KEPAMMKA, KUAKOCTb, MI1ACTMACCa, TKaHb U Ap.).

MHorune oToXpoMHble BeLLecTBa Npu 061y4€HUM MHTEHCUBHBIM CBETOM MOTYT
TEMHETb, NMPUYEM MX "BbICTPOAENCTBUE" JOCTUIAaET HECKOIbKO MMKPOCEKYHA. ITO
Mo3BOJISIET UCMOJIb30BaTh POTOXPOMHbBIE TE/IA KaK CBETOXATBOPbI AJ151 3alMThbl I/1a3 UK
CBETOYYBCTBMTE/IbHbIX MPMBOPOB OT HEOXKMAAHHOM BCbILUKM MOLLHOMO M3/y4YeHUS.
ECTb BO3MOXHOCTb MCMOJIb30BaTh MX KaK PETYJIATOPbl CBETOMNPONYCKaHWs B
3aBMCMMOCTM OT MHTEHCMBHOCTM CBETA.

®upma "KopHUHr [nacc” BbiNyCTMIa CBETO3ALLMTHDBIE OYKM C (POTOXPOMHBIMM
CTEeK/IaMM, U3MEHSIOLLMMM CTEMNEHb CBETOMPOMNYCKaHWUA B 3aBUCUMOCTM OT
MHTEHCMBHOCTM NOTOKA YbTPacdHONETOBbIX JyYen.

A.C.267 967: YCTPOMCTBO AN NpeACTaBAeHMs MHPOPMaLMKM B TpeEXMepHOM dopme,
OT/IMY4aIOLLeeCA TEM, YTO C LieJIblo YJIyYLIEHUA CTEPEOCKONUYECKOro BOCMPUATHA
TPEXMEPHbIX M306paXKeHMIM M YNPOLLEHWS YCTPOMCTBA OHO COAEPHMT TPH
napasnesibHbIX pAAa NJOCKUX NaHesel, Ha NPOTUBOMOJIOKHBIX KOHLAX KOTOPbIX
HaHeCeHbl M3roTOBEHHbIE M3 (POTOXPOMHOIO MaTepuana akTUBHbIE 30Hbl OfHA U3
KOTOPbIX CJTYXKWUT A5 MPOCMOTPa M306parkeHus, a Apyras - A1 06paboTKu
uHbOpMaLMK, NPUYEM BCE MaHesIM YCTAaHOB/IEHbI HA Pa3HOM BbICOTE Ha TPeX 0CsAX
BpaLleHUA, CABUHYTbIX OTHOCMTEIbHO APYr Apyra Ha 120 rpagycos.

2. YCTPOMCTBO MO NYHKTY 1, OT/IMYaKoLLeecs TeM, YTO HaZ KaxkAoM U3 hOTOXPOMHbIX
MH(OPMALMOHHbIX NAHEeNeN B 30He, NPOTMBONMOJ/IOKHOM 30HE NPOCMOTPA, YCTaHOB/IEHA
MaTpMyHas M3sy4atowas naHesb.

3. YCTPOMCTBO MO MYHKTY 1, OT/IMHAIOLLEECA TEM, YTO K KaxKAO0M M3 NaHesien noaseaeHa
JIMHENKa BOJIOKOHHbIX CBETOBOZOB CBA3AHHbIX C MCTOYHMKOM MMITYJ/IbCOB M3/TyHeHMS
aKTMBM3MPYIOLLEro (POTOXPOMHbIM MaTepuman.

MaTteHT CLUA 3 558 802: YcToMumnBOE hOTOXPOMHOE BOCNPOM3BOASALLEE YCTPOMCTBO,
npeAHasHayYeHHOM AN paboTbl C NIEKOM NOKPbITOM (DOTOXPOMHbBIM MAaTEPUAJIOM,
CofieKallMM caxapuH, MMeeTCs LieHTpasibHas Kamepa, B KOTOPOM HaxoamTcs
3/1eKTPOHHOTyYeBas Tpy6ka. Ha HopMasibHOM Npo3payHoi NieHKe o6pasy6Tcs
Henpo3payHble y4acTKM 06paTMMOro M300parKeHMA COOTBETCTBYIOLLErO M300parKeHMIO
Ha 3KpaHe 3/1eKTPOHHOYYEBOM TPYBKU. Mpr 06pabOTKM MIEHKU ABYOKMCbIO CEpbI,




DOTOXPOMHBIV SGPeKT

HaxoAALIeNCA B ra3006pa3HOM COCTOSHWMM, NMPO3KCMOHMPOBAHHbIE YHaCTKU
(OTOXPOMHOI0 MaTepmasia oCTaloTCsl Henpo3payvHbiMU. Mlocsie 3Toro ras oTKayMBaeTCs
U KaMepy nodaeTca TENI0BOe U3yvyeHue, obpallatolee Te 06paboTaHHble
rasoo6pasHoM ABYOKMCbIO CEPbl YYACTKM 3/IEKTPOHH, KOTOPblE 6blIM NMPO3payHbiMU BO
BPEMS S3KCMOHUPOBAHMA. YUYaCTKM MNEHKU, BPEMEHHO CAENABLLUMECS HE NPO3PAYHbIMU
noz BO3AENCTBUMEM M306paXKEHUS, NPOSABSAIOWErOCA Ha SKpaHEe 3/IEKTPOHHO-/Ty4eBOM
TPY6- KM, MOCTOAHHO (DMKCUPYIOTCA. B cOCTaB KOHCTPYKLMM YCTPOMCTBA BXOAMT
KaMepa A/19 BBOJa NJIEHKM M KaMepa A5 BbIBOAA MNJIEHKM , CBA3AHHbIE C BaKyyMHOM
OTKauMBaloLLeM cucTemMol. Bbixoaailas M3 LeHTpasibHOM KaMepbl ABYOKUCb CEpbl B
rasoo6pasHOM COCTOSIHMM 3acCacblBae€TCA BaKYYMHOM OTKAYHOM CMCTEMOM U He
nonagaet B aTMocdepy.
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DoTodeppoanekTpuyecknin 3pdekt

\@orodepposnexrpuaeckmit ap ekt

doToheppoanekTpmyeckuit addekrT.

. HATJIABHYIO

B ocHoBe pOTOXMMMYECKMX MPOLIECCOB JIEXKMUT B3aMMOAEMCTBUE U3JTyYEHUS C - ®oToxuMMYeCcKne ABNEHHUA
3/1eKTPOHAMM BeLLLeCTBa. JTO NpenoJiaraeT Ha/IMuMe BO3MOXKHOCTM YNpaB/sATh X040M . OOTOXPOMHbIN 3eKT
(POTOXMMMYECKOM peaKkLmMu BO3AENCTBUE 3IEKTPMYECKOro nos. Bo3moxHO, YTo

. ®oTocdheppoaneKTpulyecKmi
NpMpoAa HeJaBHO OTKPbLITOro (hOTONEKTPMUECKOro 3ddeKTa 06bACHAETCA stbdext

CTUMyNIAIUMEN DOTOXPOMHOTO 3ddeKTa SNeKTpUYeCKUM nosieM. IDDEKT COCTOMT B
cneayowiemM: Ha TOHKy Npo3payHyto NIacTUHY KepaMUKM C BKJIIOYEHMEM Keresa,
CBMHLIA JIaHTaHa, UMKOHWUA U TUTaHa, MOMELLEHHYIO B MOCTOAHHOE 3/IEKTpUYecKoe
nosie, NepneHAUKYIAPHOE ee NoBEPXHOCTM, NPOEKTUPYIOT HEFATMBHOE M306parkeHUe . doToxuMmMyecKHne ABneHUA
BMAUMBIX U yNbTpadHoneToBbIX ayyax. [Ipy 3TOM B naacTMHE NOABAAETCA BUANMOE
NO3UTUBHOE M306paxeHUe 34ecb HabAaeTCAa MHTepecHas 0CO6eHHOCTb: MMpu
U3MEHEHWM HanpaBAeHUsA Noas Ha obpaTHOe, M306paXKeHUe U3 NO3UTUBHOIO
CTAHOBMUTCS HEraTMBHbIM. M306pakeHue YCTOMYMBO M CTUPAETCS JMLLb NpU
paBHOMEPHOM 06/1y4eHMU YNIbTPacMONETOBBIMU JlyHamH C OAHOBPEMEHHOM
nepenoJinCOBKOM NoAs.

. (DOTOBHeKTPM‘-IeCKVIe
ABJIeHUA

AMEPUKAHCKME CMeumManmcTbl OTKpbIBLUME 3TOT 3dEKT NpeanoiaraioT ero
MCMONIb30BaTh B YTPOMCTBAX A/1A XPaHEHUA BM3yasibHOM MH(OpMaLmK.
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DoTonomrHecLeHLnsA

DOTO/NIOMUHECLIEHUMA.

DoTONOMUHECLIEHLMA - CBEYEHWE BO3HMKalOLLEe Npu noraoLeHnn aiommHodopom MK,
BMAUMOro unn Y®-nsnyvenma. Cnektp nornoweHna CTOKC 1 U3nyveHmsa alommHodopos
cBA3aHbl npaBuiom CToKca--/llomma- N5, COrnacHO KOTOPOMY MaKCMMYM CrneKTpa
U3/Iy4EHUA CMELLEH MO OTHOLUEHUIO K MaKCMMYMY CNeKTpa MorioweH1sa B CTOPOHY
AJMHHbBIX BOJIH (Hanpyvmep, Npy 061y4eHun yabTpadroieTom NtloMHMHOMOP u3yyaeT
BUAMMBIN CBET).

A.c. 331 271: Cnoco6 KOHTPO/IA FEOMETPUYHOCTU CBAPHBIX U34E/IMM C MOMOLLbIO
ntoMrMHodopa, NpU KOTOPOM U3AeNIME HaMpaBaAT yabTpadUoneToBble Y4 U CYAAT O
rePMETMYHOCTU MO CBEYEHMIO JIIOMUHOGOPA, OT/IMYAIOLLMICS TEM, YTO C Lie/Iblo
MOBbILLEHMA NPOM3BOAMTENIbHOCTU NYTEM OCYLLECTBAEHUA KOHTPOAA HENOCPEACTBEHHO
B Mpouecce CBapKM, JIOMMHOMOPMHYIO CYCNEH3MI0 HAHOCAT Ha BHYTPEHHIOK
MOBEPXHOCTb CBapMBaEMbIX AeTasiei nepej CBapKoM, a B KauecTBe MCTOYHMKA YO-
Jly4en MCNosb3yoT CBapOYHYIo Ayry.

A.c. : Cnoco6 KonmnyecTBeHHOro onpeaeneHus ropeun ((KyKyp- 6uTaumMoHoB) B
orypuax, BK/OYMIOLWMIA B3ATHME 06Pa3LIOB SKCTPOrMpo- BaHWE CMIUPTOM U onpesenieHne
KYKYpPOMTaLMOHOB, OT/IMYAIOLLEECA TEM, YTO C Lie/Ibl0 YCKOPEHMA NpoLiecca, SKCTPaKT
06.y4atoT yabTpadmoe- TOBbIM CBETOM M3MEPAIOT MHTEHCMBHOCTb BTOPUYHOMO
CBEYEHMA M KOJIMYECTBO KYKYpOMUTALIMOHOB, ONPeAenaioT No NoKasaHUAM npubopa U
Ka/JIMO6pOBOYHOMY rpaduKy.

Haunbosee Wwnpoko hoTo/TloMUHECLEHLMA NMPUMEHSAETCA B JlaMnax AHEBHOro ceeTa. B
HUX CBEYEHUE JIIOMMHOMOPa NPOUCXOAMT nog aercteuem CTOKC ybTpaduonera,
KOTOPbIM 6OraTo M3/lydeHue ra3opaspaaHOM YacTH Namnbl ( B CBA3M C HA/IMUYMEM NApOB

pPTYTH).

\®oTOMIOMIHECTIeHIINA

HA TTABHYIO
JlloMUHecueHuumA,
BO36yXKaaemasn
3/1IeKTPOMarHATHbIM
U3slyYyeHnem
doToNOMMHECLEHLUA
AHTUCTOKOCOBCKHE

PeHTFeHOﬂI-OMMHeCLI,eHLIMFI

JlloMUMHecLeHLumA,
BO36yXKaaemasn
3/1IeKTPOMarHATHbIM
U3Ny4YeHUEM

JlloMUHecueHumA,
BO36Yy}Xaaemas
KOPNYCKY/IAPHbIM M3/ly4YEHUEM

DNeKTpPO/IlOMMHECL,EeHLMA
XUMMAIOMUHECL,eHUMA
MexaHo/IloMMHeCcLeHUUA
PaguotepmosiloMuMHecLeHuMs
CTUMYNAaLMA NIOMUHECLLeHLMMN
TyweHue NOMUHECLLeHLUN
Monapusaumna nlOMUHeCLEHLMH
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AHTUCTOKOCOBCKME

\AHTHCTOKOCOBCKIE

AHTMCTOKOCOBCKME.

. HATJIABHYIO

OfHaKo ecTb McKAtoyeHme 13 npaBuaa CTokca--JIloMens - 3To TaK Ha3blBaEMbIE, - JlloMuHecueHUuUs,
AHTUCTOKCOBCKME JIIOMMHOMDOPLI, KOTOpble Npu Bo36Yy:KAeHMM B MK-06/1acTH cnekTpa BO36YyXKJaemas
M3ny4alT B BVIAMMOI‘;i o6nactu. 3/1IEKTPOMAarHMTHbIM
U3slyYyeHnem
Mp1meHeHne 3TUX NIOMUMHOMOPOB CBA3aHO C npeobpa3sosaHnem MK- n3nyveHna B . DOTOMOMMHECLLEHLMA

BUAMMOE HanpuMmep, ANA BM3yasm3aumm usnydeHnsa MK-nasepos, ana co3gaHus

- . AHTUCTOKOCOBCKME
Jla3epos BMAMMOro AManasoHa ¢ MK--Ha- Kaykou, a CBeToAnO0B.

. PeHTFeHOﬂIOMMHeCLI,eHLIMFl

. JlloMUMHecueHumA,
BO36yXKaaemasn
3/1IeKTPOMarHATHbIM
U3Ny4YeHUEM

. JlioMUMHecueHumA,
BO36Yy}Xaaemas
KOPNYCKY/IAPHbIM M3/ly4YEHUEM

. DneKTposloMMHECLeHUUA

« XUMUIIOMUHeECLLeHLMA

. MexaHonoMMHecLeHUMA

. PapnotepmonioMuHecueHuma
« CTUMynaumnA IOMMHECLLEHLIMU
. TyweHue NlOMUHECLEeHLMHN

. Monapusauma noMuHecueHLMH
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PeHTreHonomriHecLeHLmA

\PeHTreHOMIOMMHECI eI

PeHTreHontoMmMHecUeHUus.

. HATJIABHYIO

Cneumduka Bo3bYKAEHMA PEHTTEHOBCKMMM JyYaMM, MO CPABHEHMIO C - JlloMuHecueHums,
OTOB36YHKAEHMEM, COCTOUT B TOM, HYTO Ha JIIOMUHOGOP BO3AENCTBYIOT (POTOHbI CO B036YyKaaeMasn
3HAUMTE/IbHO 60JIblLeN 3Hepruei. MNpu 3ToOM cBeYeHMe IIOMMHOMOPA Bbi3bIBAETCA HE 3/1eKTPOMarHMTHbIM
HenocpeACTBEHbIM AEMCTBMEM CaMMX PEHTIEHOBCKMX Jydel, B BO3AeMCTBMEM M3NyYeHUeM

3/IEKTPOHOB, BblpaBaeMbIX M3 OCHOBbI JIIOMUMHOMOPa PEHTFEHOBCKMMM JTyHamM.
Bcneacteue 31oro petreHo/lloMMHECLEHLMA UMEET MHOMME 06LLME YepTbl C
KaTogo/lloMuHecueHumen (3). - AHTHCTOKOCOBCKHME

. PeHTreHontoMMHecueHUUA

. dQoTtonomMuHecLeHUMA

OcHOBHOE NpUMEHEHME - B 3KpaHax A/l PEHTTEHOCKOMNMU U PeHTreHorpaduu. - JlloM1HecueHUuA,
BO36yXKaaemasn

3/1IeKTPOMarHATHbIM
U3Ny4YeHUEM

. JlioMUMHecueHumA,
BO36Yy}Xaaemas
KOPMYCKY/IAPHbIM M3Jly4EeHUEM

. DneKTposloMMHECLeHUUA

« XUMUIIOMUHeECLLeHLMA

. MexaHonoMMHecLeHUMA

. PapnotepmonioMuHecueHuma

« CTUMynaumnA IOMMHECLLEHLIMU

. TyweHue NlOMUHECLEeHLMHN

. Monapusauma nloMMHeCLEHLMU
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KaTogontomuHecueHums

\KaTomonomMnHecne s

KatogontoMmnHecueHums.

. HATJIABHYIO

- BO36YKAAeTCA BO3AEMCTBMEM Ha JIIOMMHOMOP NOTOKA 3N1eKTPOHOB. OCHOBHOE - JlloM1HecueHUuA,
NpUMEHEHME - BU3yasin- 3aLMa INEKTPOHHOIO M306paKeHMsA Ha SKpaHax TeIeCKomnoB BO36YyXKJaemas
TeneBu3opoB, ocuuiorpacdoB 1 ApyrmMx nofo6HbIX MPUGOPOB, a TaKke KOPMNYCKY/IIPHbIM M3/ly4YEHUEM

3/1eKTPOHHOONTUYECKMX Npeobpa3oBaTeniel (3). . KaTomo/oM1HecteHLus

. UNoHonoMnHecueHUuA

. PapgnoniomuHecueHuyms

. JlloMMHecueHums,
BO36Yy}Xaaemas
3/1€KTPOMArHMTHbIM
MsnyyeHnem

. JlioMMHecueHuMA,
BO36yKaaemas
KOPNYCKY/ISPHbIM M3/ly4EHUEM

. JNEeKTpoJIlOMUHEeCLeHLMA

. XMMUIIOMUHECLEeHLMA

. MexaHonioMuHecUeHUMA

. PapgnorepmoniommnHecueHuma
. CTMMynauma nloMMHeCLLEHLMU
. TylweHune NtOMUHECLLEHLMMU

. Monsapusauma nloMmMHecLeHLMUH
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MoHontomnHecueHLms

\oHOMIOMIHECIeHIN

MoHOItIOMMHECLEeHLMSA.

. HATJIABHYIO

- CBeYeHue Bo3HMKaloLlee Npy 60Mb6apaMpoBKe NtoMMHOdOpPa NMyYKOM MOHOB. - JlloM1HecueHUuA,
BO36yXKaaemasn

Mpy1 MOHOTIOMMHECLIEHLMM, TAKKE KaK NpW KaToAo/IIOMMHECLIEHLM, SHEprus KOPMyCKY/IAPHbIM U3/lyHeHHeEM

BO36Y:KAEHMSA MOr/I0WAETCA B TOHKOM MPUMNOBEPXHOCTHOM CJl0€e iloMUHOdOpa, . KaTogonioMuHecueHuus

MO3TOMY 34€Cb OKa3blBAET COCTOAHUE MOBEPXHOCTU, B YAaCTHOCTU, XEMOCOPOLMA . MIOHOMOMUHECLeHLMA

pas/inyHbix rasos (cMm."Copouma™)(3, 4). . PagMoNIOMMHECLIEHUMA

. JlloMMHecueHums,
BO36Yy}Xaaemas
3/1€KTPOMArHMTHbIM
MU3nyyeHnem

. JlioMMHecueHuMA,
BO36yKaaemas
KOPNYCKY/ISPHbIM M3/ly4EHUEM

. JNEeKTpoJIlOMUHEeCLeHLMA

. XMMUIIOMUHECLEeHLMA

. MexaHonioMuHecUeHUMA

. PapgnorepmoniommnHecueHuma
. CTMMynauma nloMMHeCLLEHLMU
. TylweHune NtOMUHECLLEHLMMU

. Monsapusauma nloMmMHecLeHLMUH
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PaguonioMmmHecueHumns

\PaguomoMnHec e s

PaguontoMmHecueHums.

. HATJIABHYIO

Paguo/ltoMMHecueHUMs. Ans co3aaHusi CAaMOCBETALMXCS KpaCcoK NMoCTOAHHOro - JlloM1HecueHuuA,
[AEeNCTBUA, HE HYXKAAIOLWMXCA B NOTOYHUKAX BHELUHErO BO36YKAEHUSA, B IlOMMHODOP BO36yXKJaemasn
BBO/AAT PaIMOAKTMBHbIE M30TOMbI NPOAYKTHI pacnaja KoTopbIX (Hanpumep, anbda u KOPNYCKY/IAPHbIM M3/yYeHUEeM

6eTTa YacTumL) BO3bYXKAAl0T B HEM CBeYeHMe. Bpemsa B Te4eHMU KOTOPOro StoMuHODOP

u3JlyqaeT CBeT, onpejenseTca NnepMoaoM nojypacnajga nsorona (4eCATKM eT).

Paano/lloMMHecLeHLMA BCe 6onee WMPOKO NPUMEHAETCA B A03UMETPUM

PaJMOaKTMBHbBIX U3/y4YeHuH (3). . PagnoniommHecueHumA

. JlloMMHecueHums,
BO36Yy}Xaaemas
3/1€KTPOMArHMTHbIM
U3NlyYeHnem

. JlioMMHecueHuMA,
BO36yKaaemas
KOPNYCKY/ISPHbIM M3/ly4EHUEM

. DNEeKTPOSIOMUHECLEHLUMA

. XMMUIIOMUHECLEeHLMA

. MexaHonioMuHecUeHUMA

. PapgnorepmoniommnHecueHuma

. CTuMynauma NloMMHeCLeHUMn

. TyweHue NIOMUHECLEHLMN

. Monapusayma nloMMHECLEHLMHN

. KatogoniomuHecueHumsa
. UoHonomuHecueHumsa
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NHXeKUpPOHHaA NoMUHECLeHUMA

\MH>KeKIIpOHHAs TIOMUHECIIEHIVST

MH:KEKLpOHHAA NIOMUHECLIEHUMS.

(3cpdekT Jectpmo). MHOrMe KpUcTanamyeckme nopowKoobpasHble JIIOMUHOGOPSI,
NOMeLLeHHbIE B KOHAEHCATOop, MUTAeMbI NepeMEHHbIM HanpsxkeHem 100-220 B. ¢
YacTo- ToM 400-3000 Y. HaYMHAT MHTEHCUBHO JlIloMMHECLMpoBaThb. CNeKTpasibHbIM
COCTaB M MHTEHCMBHOCTb M3NY4YEHUA CYLLECTBEHHO 3aBUCAT OT YacTOTbl BO3OYXAEHMA.
HekoTopble NIOMUHOMOPbI U3yHaIOT U NPU BO3OYXKAEHWM NMOCTOAHHBIM 3JIEKTPUYECKMM
nonem (5).

A.c. 320710: CucteMa Ana U3MEPEHMA pacnpeeneHus JaBeHNA Ha NOBEPXHOCTH
MoZenu neTateNbHOro anrnaparta, cogep:kalias YyBCTBUTE/IbHbIMA 3./IEMEHT,
ONTMYECKOE CKaHMpyloLLee YCTPOMCTBO M (hOTO3NIEKTPUYECKHI perncTpaTop,
OT/IMHAOLMMCS TEM, YTO C LiesIblo 06ecneyeHus BO3MOXKHOCTH HEMPepPbIBHOMO
n3MepeHus npoduas JaBaeHUs Ha UCCieyeMOM NOBEPXHOCTM BAOJb 3aaHHOM
JMHWM, B HEW YYBCTBMTEJIbHBIN 3/IEMEHT BbINOJIHEH BBMAE 3/IEKTPOJIIOMUHECLIEHTHOTO
KOHZEeHcaTopa, 0ZiHa 06K/laZika KOTOporo o6pa3oBaHa NMOBEPXHOCTbIO METAJI/IMYECKOM
mofenu, a Apyras - Npo3payHblM 3/IEKTPONPOBOAALLMUM C/I0EM, MEXAY KOTOPbIMU
HAHEeCEH 3/IEKTPOJIIOMUHECLIMHOBBIM C/IOM U C/IOM AMINEKTPUKA, AMINEKTPUYECKas
NPOHULIAEMOCTb KOTOPOr0 3aBUCUT 3/IEKTPOJIIOMMHECLIEHCH OT AAaBJIEHMA, HaNpUMeEp,
CJIOM 3MOKCUAHOM CMOJIbI.

OcHoBHast 06,1aCTb NPUMEHEHUSA SNEKTPOSIIOMUHECLIEHCHM - UHAMU- KaTOpHble
YCTPOMCTBa, NOACBETKA LUKaN, NpeobpasoBaTenu M3obpaxKeHus. MpumeHeHue
3N1EKTPOIIOMUMHOMOPOB CUMTAIOT NEPCNEKTUBHBIM S CO3aHMS TENEBU3MOHHBIX
3KpaHoB.

HA T/TABHYIO
JNEeKTPONIOMUHECLLEHLUMA
MHKEeKUpOHHaA IOMMHECLEHLMA
MHKXeKuMoHHas
S/1IeKTPOJ/IIOMUHECLLEHLMA
JlloMMHecueHumMA,
BO36yKaaemas
S/1€KTPOMArHMTHbIM
MsNy4yeHnem

JlloMMHecueHumMA,
BO36YyKAaemas
KOPMNYCKY/IAPHbIM M3/ly4eHUEM

INEeKTpPoNIOMUHECLLEHLMA
XUMUNIOMHUHECLeHUHUA
MexaHo1loMMHeCcLeHUUA
PaguotepmonioMuHecLeHUMA
CTUMYNALMA IIOMUHECLIEHL MU
TylweHWe NIOMUHECLeHLUU
Monapusaumns nloOMUMHeCLEHLMH
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NHXEeKUMOHHaA 3NeKTPOoNoMUHECLEeHL A

\MH>KeKIMIOHHASI 3/TeKTPOTIOMUHECIIEHIIVST

MHKEKLUMOHHAA 31EKTPOIIOMUHECLIEHUMS.

(3 deKT Jlocesa). CBeYeHUE BO3HUKAET Mo AEMCTBUEM 3apSAA0B, UHKEKTUPYEMbIX B
NoaynpoBOAHMKOBbIE KpUCTaslibl. Mpy NpoMycKaHUM TOKa Yepes MoJiynpoBOAHMKOBbIM
AMOoZA B 061aCTW Nepexosa UHKEKTUPYIOTCA M36bITOYHbIE HOCHUTE/IM TOKA (3/IEKTPOHbI M
AbIPKM), PEKOMEHAALUMA KOTOPbIX CONMPOBOXKAAETCA SHEPronoTpe61 ONTUHECKMM
usnydeHuem (3).

LLInpokoe npumMeHeHUe OCHOBaHHbIX Ha 3ToM 3 deKkTe CBETOAMOA0B 06YCN0BIEHHO
cNefyolMMM MX 0CO6EHHOCTAMM: BbICOKAs HaJEeXHOCTb (CPOK cayK6bl 10 B WwecTom
CTeneHu 4acoB), Masnoe 3HepronoTpebnae- Hue (1, , 5-30 B, 10 MA), Manas
WMHEPLMOHHOCTL (10 B MMHYC AEBATOM CTEMNEHM CEK.), BbICOKAs APKOCTb CBEYEHUS B
3e/1eHOM, KpacHOM M MHbpaKpacHOM 061acTax CnekTpa.

A.c. 245 892: YCTPOMCTBO AN perMcTpaumm 31eKTpUYeCcKnX CUrHaIoB Ha OTOMNJIEHKY,
cofepKallee UCTOYHUK SNIEKTPUYECKUX CUTHAIOB, U3MEPUTEIbHBIA MEXAHM3M U
MEXaHW3M NPOTArMBaHMUSA MIEHKM, OT/IMHAILLMIMCA TEM, YTO C LiE/bio MOBbILLEHMS
HaZEXHOCTM U YNPOLLEHWSA KOHCTPYKLMM, B HEM U3MEPUTE/IbHBIM MEXAHM3M BbIMOJIHEH
BBMAE MOJYNPOBOAHUKOBOr0 3/1€KTPOJIIOMMHECLIEHTHOIO NpeobpasoBaTtens,
COCTOSILLEro M3 KpUcTasina noaynpoBoAHUKA C LUMPOKOM 3anpeLLeHHOM 30HOM
cojiepxallero p--n-nepexos U KOHTaKTbl C BbIBOAAMMU, C/YXaLMMK AN1A NPONYCKaHUA
TOKa 3/1IEKTPOIIOMMHECLIEHLMM U TOKA YNpaBaeHUA MJIOWAblo CBEYEHMS.

HA TTABHYIO
JNEeKTPONIOMUHECLLEHLUMA

MHKXeKupoHHas
JIIOMUHECL,eHUMA

MHKEKUMOHHaA
3IEKTPOIIOMUHECLIEHLMA

JlloMMHecueHumA,
BO36yKaaemas
S/1€KTPOMArHMTHbIM
MU3Nly4eHneM

JlloMUHecueHuumA,
BO36YyxXaaemas
KOPMYCKY/IAPHbIM U3JTyYeHUEM
DNIeKTPOJIIOMMHECLLeHLUA
XUMHIIOMUHECLeHUMA
MexaHontoMUHecUeHLMA
PaguotepmosiloMUMHecLeHL s
CTUMyNSaLMS NIOMUHECLLEHLMK
TyweHne NIOMUHECLEHLMMN
Monspusaumna NlOMUHECLeHLMH
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PapvkanoniomuHecyeHuun

\PaguKanonoMuHeCeH s

PagukanonioMuHecueHumA.

. HATJIABHYIO

YacTHbIM C/lyYaeM XEMMUJIIOCLIEHLMM ABIAETCA PaAMOKaN0- IOMUHECLIEHLMSA - « XuMuloM1HecLeHumnA
U3NyYeHUe BellecTBa-KaTaamsaTopa npu acopbuum U peKoMeHalmm Ha ero . PagukanontomuHecueHumsa
NMOBEPXHOCTb CBOGOAHBIX aTOMOB M/ paguKanos B MoseKybl (cMm."Copbuma™) . KaHaonioMuHecLeHumsA

. JlloMUHecueHuumA,
CLUA nateHT 3 659 100: Cnocob aHa/M3a 3arpsa3HeHna aTMocdepbl OKMCAMM asoTa M B036YXAaeMas

cepbl OCHOBAHHbIM JIOMMHECLIEHLIMM MEKY NIOMUMHOOPOM M NEPUKMCBIO Bogopoaa. B

3N1€KTPOMArHMTHbIM
KayecTse JIOMMHOMOpa MCMOb3yeTca 5--aMMHO-2, 3 AUrMapo-4--pToN03MH-AMO0N.

usnyyeHmem

. JlloMUMHecueHumA,
BO36yXKaaemasn
KOPMYCKY/IAPHbIM M3JlyYeHUEM

. DNIeKTPOJIOMUHECL,eHLUMA

« XMMUIIOMMHecCLLeHUMA

. MexaHoniomuHecueHLMs

. PagnorepmoniommHecueHums
. CTuMynauma nloMMHeCLeHUMHN
. TyweHue NnoMMHECLeHLUn

. Monapusauma nloMMHeCLEHLMUU
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KaHgonioMmuHecueHuus

\KaH0/moMImHeceHIus

KaHaontoMuHecueHUmA.

. HATJIABHYIO

EC/IM UCTOYHMKOM pagrKaia CyKuT njiaMd, TO CBEYEHUE HaA3bIBAOT + XMMMIIOMMHeCLeHLMA

KaHAo/loMMHecLeHuMen. Ana BOSHUKHOBEHUSA KaHA0OMMHECLEHLUMN HEOBXOAMM . PapgukanonioMmHecueHuus

KOHTaKT MNJIaMEHU C JIIOMUHODOPOM, NPH 3TOM OH HE AOJIXKEH CU/IbHO HarpeBaTbCs. . KaHa0/oMUHeCL.eHLMS

. JlloMUHecueHuumA,
BO36yKaaemasn
3/IEKTPOMArHMTHbIM
M3NlyYyeHnem

. JlloMUMHecueHumA,
BO36yXKaaemasn
KOPNYCKY/IAPHbIM M3/ly4YEHUEM

. DNeKTpoIloMUHeCLeHLMA

« XMMUIIOMMHecCLLeHUMA

. MexaHoniomuHecueHLMs

. PagnorepmoniommHecueHums

. CTuMynauma nloMMHeCLeHUMHN

. TyweHue NnoMMHECLeHLUn

. lMonapusauyma nloMMHeCLeHLMH
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doToynpyroctb

doToynpyrocTb.

- TaK Ha3blBAETCA BO3HWMKHOBEHME B M30TPOMHbIX NPO3paYHbIX TBEPAbIX TeNax
OMNTUYECKON aHU30TPOMNMM M CBA3AHHOMO C HEM ABOMHOMO JydernpesioMIEHNUA Noj,
AENCTBMEM MEXAHMYECKMX HArpy3oK, CO3Aatolmx B TBEPAbIX Tenax Aecdopmaumu.

Mpu nponyckaHnM Nyya cBeTa Yepes Takoe , Npe, TeJlo BO3HUKAeT ABa Jiyya U
pas/IMYHoOM NoNApM3aLUn, MHTEPDEPEHLMS MEXAY KOTOPbIMU MPUBOAMT K
06pa3oBaHm1io MHTEPDEPEHLMOHHOM KapTHHbI, BUZ KOT NO3BO/IAET CYANTb O BEJIMUMHAX
W pacnpeAeneHnn HanpsKeHU B Tesle UK Ke 06 MSMEHEHMSAX CTPYKTYpPbl BeLLeCTBa.
MocKoMbKY ONTH- Yecnus 06yCoB/IeHa MMEHHO HapyLLEHMSMM NepBOHAYa/IbHOM
M30TPOMHOM CTPYKTYpbI BELECTBA, TO 3 deEKT DOTOynpyrocT1 NO3BONSET BU-
3ya/M3MpoBaTh Kak ynpyrue gecdopMaumm, Tak M 0CTaTOYHbIE, @ 3TO 3HAYUT , YTO O
JAedopmaLmax U Harpy3skax MOXHO CYAUTb M MOC/I€ CHATMA 3TUX Harpy3oK.

doToynpyroctb HabAlAAETCA M B KpUCTanNax, T.e. B BEWECTBAX , YXKe obnajarolme
aHM30TponuMel cBoMcTBa. Mpy 3TOM M3MEHAETCA XapaKkTep aHM30TPONMM: HanpMMmep, B
OZHOOCHOM KpMCTa/l/ile MOXKET BO3HMKHYTb ABOMHOE MPesloMIeHME B HaNpaB/eHUU ero
OMNTMYECKOM OCH, BAOJIb KOTOPOM OH MEPBOHAYA/IbHO M30TPONEH.

b deKT hoToynpyrocT - 0AMH U3 CaMbIX TOHKMX METOAO0B M3YYEHWUSA CTPYKTYPbI U
BHYTPEHHMX HaNpPsXKEHUI B TBEPAbIX Tesax (4)

A.C. N.249025: Cnocob oueHKM pacrnpefefieHUs KOHTAKTHbIX HanpsaXeHW no
Be/IMYMHe AecopmaLivm NNaCTUUHOM NPOKIAJKM, PacnosiaraeMon B 30He KOHTaKTa
MeXAY CONpUKACaLMMUCA NOBEPXHOCTAMM, OT/IMYAIOLLMICA TEM, YTO C Lie/Iblo
NOBbILUEHMS TOYHOCTH, B Ka4eCTBe MIACTUYHOM MPOKAAAKM UCMOJb3YIOT MJIEHKY M3
ONTMYECKM YYBCTBUTEIbHOIO MaTepuana, KOTOpyH 3aTeM NPOCBEYMBAIOT
NoJIAPM30BaHHbIM CBETOM B HanpaB/ieHWU AEMCTBMUSA KOHTAKTHbBIX CM M NO KapTHHE
NoJIOC CyAAT O pacrpeieneHMM KOHTAKTHBIX HANPSAKEHUM.

\®oroynpyrocrs

HA TTABHYIO
MexaHoonTuyeckue ABneHUA

®oToynpyrocTtb
dddeKT MakcBenna

JBoiHOe nyyenpenomnexHue
MexaHoonTH4ecKue ABaeHUn

3ﬂeKTpOOHTMHeCKMe
ABJIEeHUA

MarHutoonTuyeckme
AB/IeHMA

doToanxpomnsm

Nonapusauma npu
paccenBaHUU
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J¢dekT Makcenna

\9ddexr MakcBemna

dddeKT Makceenna.

. HATJIABHYIO

TaK HasblBalOT BO3HMKHOBEHUE ONTMYECKOM aHU30TponuK (ABOMHOMO - MexaHoonTuyeckune aBneHua
Jly4yenpenioMIeEHUs) B NMOTOKE XKMUAKOCTH. ITOT 3DEKT 06YCI0BNEH ABYMS NMPUUMHAMM: . ®oTtoynpyrocTb
NPEeUMYLLECTBEHHO OPUEHTALMM YaCTML, KMAKOCTH MM PACTBOPEHHOIO B HeM
BeLlecTBa (MOJIHOM OpUEHTALMM MeluaeT 6POYHOBCKOE ABMKEHME)M UX AecdopmaLmen,
KOTOpble BO3HMKAIOT Noj AENUCTBUEM MMAPOAMHAMMYECKUX CUJT MPU OTHOCHUTE/IbHOM

. JddeKT MakcBenna
. /[lBOolHOe NyyenpesioMsieHne

CMELLEHMM NPUNENKALLUMX C/IOEB KMUAKOCTU, T.€. NPU HAJIMYMM FPaJMEHTA CKOPOCTU MO - MexaHoonTuueckue ABneHUA
CEYEHMIO NMOTOKA.B 0CHOBHOM BO3HWMKHOBEHME rPagMeHTa CKOPOCTEN B MOTOKE . DNeKTpoonTHuyeckne
onpeAenseTcs TOPMO3ALMM BO3AENCTBMEM CTEHOK (HanpuMep, Tpy6bl). ABNIEeHUS

OTHOCUTE IbHAsA POJib OPMEHTALMM M AeopMaLMM YacTUL, Pas/iMyHa B Pas/IMYHbIX

N . MarHutoonTuyeckue
XMAKOCTAX M 3aBUCUT OT CBOMCTB M CTPYKTYPbl MOJIEKYA: B C/lyYae AJIMHHBIX

AHM30TPOMHbIX YaCTHL, U MOJIEKYT OCHOBHYIO POJlb UrPpaeT OpMeHTaums, ans ABNEHUA
rN06YNAPHBIX M30TPOMHbIX - 6ObLLUMIA BKAa AaeT MHdopMaLUma, T.K. opueHTaums . ®oToanxpounsm
TaKMX YacTuL, B NOTOKE He3HauuTesbHa.lMo cyTi gena, adpdekt Makceenna - 3o . Monspusauma npu
BapuaHT acdeKTa poToynpyrocTn Ans Kmuakocten. OTCyTCTBUE B XKMAKOCTH paccemBaHMu

Hanps)XeHui ynpyroi gecdopmaumn KOMNEHCHUpPYETCS ee "aAMHaMu3aumen”
npMBeAEHUEM ee B BUMKEHME, YTO CO3AaeT AeOpPMaLMI0 OTAE/bHbIX MOJIEKYI.

BesmuunHa acbdekta MakcBenna 3aBUCUT, B YACTHOCTM OT (hOPMbI U Pa3MEPOB YacTuL,
YTO NO3BOJIIET UCMOJIb30BATH €r0 AJ/1S U3MEPEHMSA THX BENMYMH. (5)

MpakTuyeckoe npumeHeHUe 3cdeKTa B OCHOBHOM JIEKMT, B 06/1aCTU TOHKMX
ucneaoBaHMi GUOIOrMYECKUX 0GBEKTOB, TaKMX, KaK onpejesieHne pasmMepoB paja
BUPYCOB, M3y4YeHMe CTPYKTYPbl MHOTMX 6E/IKOBbIX MOJIEKY/ U Ap.
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SdpdekT Keppa

\9ddexr Keppa

dddeKT Keppa.
. HA TZIABHYIO

MHorue 1M30TponHble BeLecTBa, NOMELLEHHbIE B 3IEKTPUYECKoe nose, npuobpeTarot - dnekTtpoonTuyeckue
CBOMCTBA OJHOOCHbIX KPUCTAJI/IOB, T.€. 06HAPYXKMBAIOT ONTUYECKYIO aHU30TPOMNMIO, ABNEHHUA
NPUBOAALLYIO K ABOMHOMY JlyYenpesiOMIEHUIO CBETA, MPOXOAALLEro Yepes BelecTBo . ekt Keppa

NepeHAUKYIAPHO HanpasaeHuio noss. Mpy 3ToM BENMYMHA 4BOMHOIO
Nly4enpesioM/IeHMA MPOMNopLUMOHa/IbHa KBaApaTy HanpsKEHHOCTM MOJIA U €€ 3HaK He
MEHAETCA NP U3MEHEHMM HaNPaB/IEHUA NOJIA Ha o6paTHoe. (Apyrye Ha3BaHMA

. JddeKT MokKkenbca
. /[lBolHOe NyyenpenioMsieHne

addeKTa: KBaApaTUYHbINA 3/1EKTPOONTUHECKMIM 3P DEKT, NoNepeyHbIi 3. onT. . MexaHoonTnuyeckue ABneHUA
adppexT). . JneKTpoonTUyeckue
ABJIEHMA

BennumHa achdeKTa 3aBUCUT OT BELLLECTBA, €ro TemnepaTypbl M AJIMHbI BOJIHbI cBeTa. B
rasax acpdekt Keppa Mas, a B JKMIAKOCTAX €ro Be/IMYMHa ropasgo 6osblue. AHOMabHO
CUNIbHO OH MPOAB/IAETCA B HATPOBGEH30/1E M NOAOGHbBIX EMY KMAKOCTAX.

. MarHuToonTnyeckue
ABJIeHUA

. doTtoanxpounsm

HaunGonee yacTo yKasaHHbIM 3(hheKT peasnsyeTca B T.H.3EKTPOONTUYECKMX 3aTBOpaXx - MNonsapusauus npu

Keppa. lMpo3payHyto KioBETY C 3/1eKTpoAaMM ANA CO3A4aHUA MOAA, 3an0/IHEHHYHO paccenBaHUU
HUTPOGEH30/10M, NOMELLAIOT MEXAY CKPELLEHHbIMWU NONAPM3aTOPOM M aHa/IM3aTOPOM
TakMM 06pa3oM, YTO Hanpas/ieHWe NoJA COCTaBAAET yron 45 rpagycoB C UX FNaBHbIMK
NIOCKOCTAMM Nonspusaumu. Ecam none otTcyTcTBYeT, TaKoe YCTPOMCTBO HE MPO3payHo
ansa ceeta. MNpu HaNOXKEHUM NONS, IMHEMHO NONAPU3OBAHHLIN CBET MPU NPOXOKAEHWM
Yyepes KIoBeTY pacuennseTcs Ha ABa NepeneHaMKyIAPHO NOJIAPU30BaHHBIX Jyya,
UMeIOLWMX B Npejenax KIoBeTbl pa3/IMiyHble CKOPOCTU pacrnpocTpaHeHUaA. MNMpu 3Tom
MeXaYy HAMM BO3HMKAeT pa3HOCTb a3, YTo NPUBOAMT K S/IMATUUECKOM NOSSpM3aLmm
CBeTa, BbllUeALWwero 13 KoBeTbl. [IpM 3TOM YacTb ero NpoxoauT Yepes aHam3aTop.
3aTBOp OTKpbIT (6). BboicOKaa cKOpCTb cpabaTbiBaHMA Takoro 3aTeopa (10 B MMHYyC 11
CTerneHu ceK.) 06yC/IOBUJIO €0 NPUMEHEHUEM B UCCNIEL0BAHMAX ObICTPOMPOTEKALLMX
NpOLECCOB M A/l BbICOKOYACTOTHOM (A0 10 B 9 cTenenu 'y) MOAYNALMA ONTUYECKMX
curHanoB. MNprMeHeHWe addeKTa JaeT XopoLwme pe3yibTaThl U B TOM Cay4ae, Koraa
TpebyeTca 6e3mMHepLMOHHOE NPOCTPAHCTBEHHAA MOAYNAUMA cBeTa (OTKNOHEHMe yya,
€ro pacliennieHue 1 1.1.). BsanmMocssasb Yepes acddeKkT Keppa AByx nosen -
3NIEKTPUYECKOr0 U OMTUYECKOTrO - MO3BOJIAET NPUMEHATb €ro AN AUCTaHLUUOHHOIO
U3MEPEHUA INEKTPUYECKUX BESIMUYMH ONTUYECKMMM METOAAMM.

Ewe aBa npumepa npuMeHeHusa acddeKkTa Keppa:

A.c. 235 350: OnTMyecKkaa cuctema C yrnpaBasembiM (POKYCHbIM PACCTOAHMEM,
OT/IMYAIOLMICA TEM, UYTO C LE/bI0 6E3UHEPLIMOHHOIO M3MEHEHMSA POKYCHOro
pacCcTOosHUSA OHa BbIMOJIHEHA BBUAE LUAMHAPUYECKOro paboyero Tena 13 BeLlecTBsa,
06/1aZal0LLero 31eKTPOoNTUYECKUM IDGHEKTOM, NMOMELLEHHOrO BHYTPb, Hanpumep,
LIEeCTMNOJIbHOIO KOHAEHCaTopa, 3/IEKTPUYECKOE MoJiIe KOTOPOro Co3jaeT Takoe
pacnpegeneHve nokasaTesis NpesioMIEHUA B BellecTBe paboyero Tesa, YTo nagaroLmi
Ha ero Topew, napaanesibHbli MyYyeKk cBeTa co6MpaeTcs B hOKyCe, NOJIOKEHUE KOTOPOro
Ha OCH CMCTEMbI 3aBUCUT OT MPUIOKEHHOTO KOHAEHCATOPY HanpAXeHUA.

A.c. 464 792: YCTPOMCTBO ANS U3MEPEHUA TEMNEpaTypbl CofeprKallee UCTOYHMK
cBeTa, NNacTUHbI U3 MaTUPOBAHHOIO NPO3PaYHOro MaTepuasa, NMPOCTPAHCTBE MeXAY
KOTOPbIMM 3aMOJ/IHEHHO XMWAKOCTbIO C 6/IM3KMM NOACTMHAM MOKasaTesieM NpenoMaeHns
U pa3ZIM4HbIM NO 3HAKY MK BEJIMYMHE TeMMepaTypHbIM KO3PPHMUMEHTOM NOKasaTens
NpesioMNIEHNS, OT/IMYAIOLLEECA TEM, UYTO C Le/IbI0 PACLUMPEHMS AMana3oHa M3MEPEHMH,
B HEro BBe/E€Hbl, NPO3paYvHble 3/1EKTPOAbI, BbIMNOJIHEHHbIE, HAMPUMEP, HA OCHOBE




dddekT Keppa

NN1€HOK OKMCU 0/10Ba, HaHECEHHbIE CHapPy*XM Ha NJICTUHbI, NOAK/IIOYEHHbIE K NCTUYHUKY
NMMTaHKMA, a B Ka4ecTBe XXUQKOCTU 3anoannou.|,eﬁ NPOCTPAaHCTBO MeXAY N1aCTUHaMH
Mcnosib30BaH HMTpO6EH30}'I.

3HauMTeNbHbIM KBaZgpPaTMHHBIM 3N1IEKTPOONTUYECKUM 3P PEKTOM 061a4at0T U
HeKkoTopble Kpuctannbl (KT Bar)

A.c. 497 547: Cnocob yrnoBoro OTK/AOHEHWA CBETOBOIO Jy4a, NPESIOMIEHHOMO Ha
rpaHuLe pasgena fByX cpej MyTem M3MEHEHMS NoKasaTens NpesoMIEHUS OAHOM MK
06eunx cpej C UCMOoJIb30BaHUEM NIEKTPOONTUYHECKOTO 3P deEKTa, OTINYALLMICA TEM,
4TO C Lie/Iblo YNPaB/EHMS YI/IOM OTK/IOHEHUA, AOCTUNKEHMSA NPU MaIoM MHEPLMOHHOCTH
U 6bICTPOAENCTBMSA MIOCKOMOJIAPM30BaHHBIM Jyd CBETA HAMpaBAsAT HA KPUCYTANIbI,
KOTOpble pasMeLLaloT B NEpeMEeHHOM MO 3HaKYy U BEIMYMHE 3/IEKTPOCTAaTUHECKOM MoJie
T OPUEHTUPYIOT TaKUM 06Pa30M, YTO F/1IaBHbIE OCKU CEYEHUIM MX ONTUYECKMX
MHAMKATOPUCC HOPMaJIbHBIMM K JIy4Y MJIOCKOCTHbIMU COBMAZAloT C HarnpasJ/IeHUAMMU
KoNe6aHWM NoNSPU30BaHHOMO CBETA M M3MEHSAIOTCA Ha pasHble MO 3HaKY BEJIMYMHbI NpH
HaNOXXEHWN INIEKTPOCTAaTUYECKOro NOoAA Ha 06a KpuUcTanna.

JdbdeKT Keppa, Bbi3BaHHbIN 3/1EKTPUYECKMM MOJIEM CBETOBOM BOJIHbI HAa3bIBAETCA
BbICOKOYACTOTHbIM. OH MPOAB/AETCA B TOM, YTO /1 MOLLHOMO M3/TyYeHMs NoKasaTesb
NPEeNOMIEHMS KMAKOCTU 3aBUCUT OT MHTEHCMBHOCTM CBETA T.€. CpeAa CTaHOBUTCS
HEJIMHENHOM, YTO 419 MHTEHCMBHbIX JIA3E€PHbIX MYYKOB NMPUMBOAMUT K CaMOOKYCHMPOBKe
(cM. achbbeKTbl HeMHENHOM ONTUKM)(6).
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S ekt Mokkenbca

\9ddexr ITokkennca

dddekKT MNMoKKkenbca.

. HATJIABHYIO

Bo3HMKHOBEHME ABOMHOIO Jly4YenpesioMNEHUS B KPUCTaIE NPU HaIoKEHNM - dneKTpoonTuyeckue
3/IEKTPMYECKOro MOoJIA B HarnpaBJ/IEHWM pacnpoCcTpaHEHUA CBeTa HasbiBaeTCA 3PdeKTOM AB/IEHUA
Mokkasbca. Mpy 3ToM BeNMUMHA pa3HOCTU (a3 pacLiensieHHbIX Jyyen . ekt Keppa

NponopLMOHaibHa NEPBOM CTEMNEHW HAMPSAXKEHHOCTM MO (JIMHEMHBIN
DNeKTPOONTUYECKMI 3DdEKT, a TaKkKe NPOAOJIbHbIM SNEKTPOONTUYECKUI SDDEKT).
Haunbonee apko apdekT peanmsyeTca B Kpuctanne auruapodocdara kanma (KAP).

. JddeKT MNMokkenbca
. /[lBolHOe NyyenpenioMsieHne

. MexaHoonTuyeckue aBneHusa

dddeKT MNokkenbca no cpaBHeHMo ¢ 3hdeKToM Keppa MMeeT MeHbLLYH 3aBMCMMOCTb « 3neKTpoonTMYeckne

oT Temnepartypbl. [IpMeHeHne 3T1x 3hdEKTOB aHaI0rMyHbI (3aTBOPbI BpaLlaTenm AABNEHUsA

NJIOCKOCTU NONAPU3aLUU, MHAMKATOPbI IEKTPUUECKOr0 MOAA, MOAYNATOPbI CBETA). . MarHMTOONTUYECKHE
AB/IeHUA

. doTtoanxpounsm

. MNonapusauyma npu

A.c. 440 606: ONTUKO-3/IEKTPOHHOE YCTPOMCTBO A/1S1 U3MEPEHMSA MOLLHOCTH,
cofepraliee MOHOXPOTMYECKMIM UCTOMHUK MU3JTYYEHWSA, MAarHUTOONTHUYECKYIO SYEMKY
dapagen c NonApM3aTopoM M aHaIM3aToOpoM, DOTOMPUEMHUK U YCUAUTENb C
HarpysKoM B BbIXOZHOM LEMU, OT/IMYAIOWMIMCA TEM, YTO C Li€JIbI0 NMOBbILLEHWUSA TOYHOCTU paccenBaHuH
U3MepPEHUS, OHO CHABKEHO MOC1eA0BaTE/IbHOM LIEMOYKOM 3/IEMEHTOB COCTOALLEN U3
4YeTBepTbBOJIHOBOM MIACTUHbI, 3/IEKTPOONTHMYECKOM AYerKM MoKKenbca U
ZLONOJIHUENIbHOMO aHaIM3aTopa, YCTAHOBIEHHOM MEXAY aHa/IM3aTOPOM SUEMKM
®apagen 1 GoTONPUEMHUKOM.

A.c. 398 153: MoaynaTop cBeTa, BK/OYAKLLMI B NOJIYNPOBOAHUKOBYH CTPYKTYpY
reHepUpYHLLYI0 B JOMEHbI CU/IBHOTO MOJSi, GOKOBas MOBEPXHOCTb MM YacTb GOKOBOM
MOBEPXHOCTU, KOTOpas MOKPbITa AMIIEKTPUKOM, OT/IMYAIOLLMICSA TEM, UYTO C Lie/Ibio
pacluMpeHMsa YacTOTHOro AManasoHa MOAY/IMPYEMOro U3TyYeHus, YyMeHbLUEHWE NoTepb
U yBenndeHue KoapduumeHTa Mogynauun, AMINEKTPUYECKOE NOKPbITME BbINOJIHEHO
M3 MaTepmana C KOHCTAHTOM 3/1EeKTPOONTUYECKOro addeKTa 60/blUeN, YeM Y
MmaTtepuasna noJiyrnpoBOAHUMKOBOM CTPYKTYpbI.

Copyright © 2007 | KapTa

H =d


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

SdpdekT Dapapen

ddpdekT Papages.

Ecnn nMHeMHO-NONAPM30BaHHbBIM CBET NMPOXOAWUT Yepe3 BELLECTBO NMOMELLEHHOE B
MarHuTHoe noJsie, BEKTOP HaMpsXeHHOCTM KOTOPOro CoBnajaeT C HanpsAXeHUeM
pacnpocTpaHeHuMs cBeTa, TO NJIOCKOCTb MoJiApM3aLum CBeTa NoBapayMBaeTcs Ha
HEKOTOpbIM YroJi. 3TOT Yro/ NPONOpLUMOHA/IEH [/IMHE MYyTH CBETa B BELLECTBE U
HanpsAXeHHOCTU NoNsA, M 06paTHO NPOMOpLMOHANEH KBaApaTy AJIMHbI BOJHbI. 3aBUCHUT
OH OT CBOMCTB BelLecTBa. TaK, OH CUJIbHO M3MEHSAETCA B6AM3M JIMHMI MOT/IOLEHMS
ZaHHOro BellecTBa. 0CO6EHHO CHJIbHbIM 3cbdeKT HabNoAAETCA B TOHKMX NPO3PayHbIX
NJIEHKax Xesnesa, HUKena 1 KobasbTa. [pM NpoxoxKAeHnM cBeTa B NPAMOM M 06PaTHOM
HarnpaBJ/ieHMM Yr/ibl NOBOpoTa BCaeacTBuM acdekTa Papasen He KOMMEHCHpYOTCSA, a
CYMMMPYIOTCA, B OT/IMYMM OT €CTECTBEHHOMO BpaLleHWA NoNsApM3aLmMmu B HEKOTOPbIX
BellecTBax. JuamarHeTMKM B MarHMTHOM MoJie BCErAa OGHapYKMBAKOT MOJIOKUTENIbHOE
BpalLeHMA (T.e. BpaLleHWe Mo YacoBOM CTPeJIKe, eC/IM CMOTPETb MO Hanpas/IeHUIO
nosfA), napa 1 eppoMarHeTMKM - oTpULaTE/IbHbIE.

A.c. 491 916: NO3ULUMOHHO-YYBCTBUTE/IbHbIM AATYMK C MAarHUTOOMTUYECKOM
MOAyNAUMEN, COAEPKALLMM NONAPM3aTOp, aHaIM3aTop M AYerky dGapajes,
OT/IMYAIOLMICA TEM, YTO C LEJIbiO NOBbILLEHMS YEBC- TBUTE/IbHOCTH,
MarHMTOOMNTUYECKMM aKTMBHbIM 3IEMEHT Avelkn Gapages BbiNOJAHEH M3 COCTABHbIX
[BYX YacTei, Hanpumep, Npusm C NPOTMBOMOJIOXKHBIM MO 3HaKY MOCTOSHHbIMKU Bepae,
pacrnosoXkeHHbIX B CUMMETPUYHO OTHOCKUTE/IBHO ONTUYECKOM OCH CUCTEMBI.

Mpupoga apdekTa 06bACHAETCA Pas3/IMYHbIM BAMAHMEM MArHMTHOIO MOJIA HA CKOPOCTb
pacnpocTpaHeHMs B BeLLeCTBE NPBOLMPKYIAPHO U NEBOLMPKYIAPHO NONAPMU3OBAHHbIX
CBETOBbIX BOJIH, B pe3yJibTaTe Yero Mexay HUMM HaKanImMBaeTca pasHoCTb das,
NpMBOAALLAA MPU UX CIOKEHUM K BOSHUKHOBEHMIO BOJIH C MOBEPHYTOM NIOCKOCTbIO
nonsapusauuu (8).

Kak 06bI4HO, BO3MOKHbIE NMPUMEHEHWSA BbITEKAIOT M3 (DU3MYECKOM CYLLHOCTU dhPeKTa;
ynpaB/ieHVe NOBOPOTOM MJIOCKOCTM NOAPM3ALIMM C MOMOLLbIO MArHUTHOMO MOJIA MU
K€ M3MEPEHME MArHUTHbIX MOJIEN MO Yy NOBOPOTA MJIOCKOCTU MOIAPU3aLIMH.

A.c. 412 698: ONTUYECKMI KBAHTOBbIM FreHepaTop, CoOAep:Kallmi 3a4atoLm reHeparop,
ONTMYECKUIA KBAHTOBBIM YCUIUTENb U YCTAHOBJ/IEHHbIE MEXKAY HAMM COornacytoliee
YCTPOMCTBO, OT/IMYAIOLLEECATEM, YTO C Lie/IbI0 YAyYLLEHWUA 0LHOPOAHOCTU NMyyKa 6e3
YMEHBLLEHWS €0 MOLLHOCTH, COr/IacytoLlee YCTPOMCTBO BbINOJ/IHEHO BBUAE
pacrnonoXeHHOro MeXxay ABYMSA Nonapusatopamm 3nemeHTa, obnajaroLiero
U3MepSAIOLLENCA MO paAnyCy BpallaTesIbHOM CMOCOBHOCTbIO.

2. yCTpOﬁCTBO no n.1l, ot/MyaloLeeca TemM, YTO B Ka4YeCTble Ha3BaHHOIO 3/IeMeHTa
MCnosib30BaH BpallaTesib <Dapa;|,eﬂ, BbINOJIHEHHbIM BBMAE UMAMHAPaA 13 CBUHLOBOIO
CTeK/1a YCTaHOBJIEHHOIoO B CoJIEHOMAE.

A.c. 479 147: YCTPOMCTBO MarHMTOONTUYECKOro BOCMPOM3BeAeHMSA MHOpMaLMU C
MarHMTHOro HoCUTeNA, CofepKallee MCTOYHMUK NI0CKONOJIAPM30BaHHOIO CBETa,
aHanm3atop, GOTONPUEMHMK M MarHUTHYIO FOJIOBKY, OT/IMYAlOLLEeCs TEM, UTO C LeJblo
MOBbILLEHWA YYBCTBUTE/IBHOCTM, €r0 MarHUTHasA ro0BKa CHabXeHa
MarHMTOOMNTUYECKMM KPMUCTAJI/IOM YCTAHOBJIEHHbIM Ha y4acTKe 3aJiHero 3a3opa,
Pacrno/ioXKeHHbIM Ha OHOM JIMHUM MEXKAY MCTOYHMKOM MJIOCKOMOIAPM30BAHHOIO CBEeTa
M aHa/IM3aTOpPOM My4yKa 3TOro CBeTa.

\9ddexT Papages

HA TJIABHYIO

MarHuToonTUYeckue
ABNEHUA

dddeKkT Papages
06patHbii 3¢ deKT
MarHMTOoONTUYECKHUH

3 deKT 3eppa

dddeKkT KotToHa-MyTTOHa
MpamMoi u o6palLeHHbIN

3 PeKT 3eeMaHa

JBoiHOe nyyenpenomnexHme
MexaHoonTuyeckue ABeHUA

dNeKTpoonTUYecKue
ABJIeHUA

MarHuToonTuyeckue
ABJIeHUA

doToaANXpPOU3IM

Nonapusauma npu
paccenBaHuMn




dddekT Gapagen

YacTo acpdpeKkT Gapasgen UCnonb3yloT ANA CO34aHUA HEB3aMMHbIX 3/IEBEHTOB T.€.
YCTPOMCTB, MPOMNYCKALWMX M3NyYEeHME TOJIbKO B onpeaesieHHOM HanpasaeHun (6).

ONTMYECKMI BEHTE/Ib COCTOUT M3 ABYX NOJIAPM3ATOPOB, CKPELLEHHBIX NMOA Yr/iom 45
rpajycoB 1 anemeHTa Gapajes, NOMELLEHHOMO MEXKAY HUMM. DNIEMEHT PacyMTaH TaK,
4TO BpaLLas MJI0CKOCTb NOJIAPM3aLMM CBeTa Ha 45 rpafycoB, M CBET NPOXOAMT Yepes
BTOPOM nonsipu3aTop. Jlyd, uaywmi B 06paTHOM HanpaB/ieHWM, BPALLAETCs B Ty e
CTOPOHY, YTO M MPAMOM JlyY M OKa3blBaeTCA NOBEPHYTbIM Ha 90 rpaaycoB
OTHOCMTE/IbHO MEPBOro NoaApusaTopa, M 3HauYMT He NPonycKaeTca MM. B YacTHoccTH
TaKue BEHTWUIM UCMOJIb3YIOT B Jlazepax 6eryluei BoJHbl M U B ONTUYECKMX YCUIUTENSAX.

B CBY-TexHMKe Ana co3gaHus BeHTuNeN, dasoBpallaTenen M UMpKYIATOpOB Auanas
LWKMpoOKo ucnonytoT 3pdeKT Gapagea Ha depprTax, KOTOPbIE NPAKTUYECKU NPO3payHbl
ANA SNEeKTPOMarHMTHbIX BOJIH 3TOr0 AManaso- Ha ((AMUM-CaHTU U MUITIMMETPOBbIE
paaroBOJIHbI).
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O6paTHbIN 3pdeKT

\O6parHsIii 3 dexr

O6paTHbIM 3heKT.
. HA TJIABHYHO

CywiecTByeT M TaK HasblBaeMblM 06paTHbIM 3hdeKT Papa- ges - BOSHUKHOBEHME B - MarnuroonTuyeckune
CpeAe MarHUTHOro noJisi Nog AeMCTBMEM MOLLHOTO LUPKYAAPHOMOIAPU3OBAHHOTO ABNeHUA
CBETA, BbI3bIBAIOLErO LMPKYJISPHOE BUMNKEHME 31EKTPOHOB (1). . dderT dapages

. O6patHbiit achdeKT
. MarHuTtoonTHyeckum

3¢ deKT 3eppa
. dddeKT KoTToHa-MyTTOHa
. Mpamoi 1 obpalyeHHbIN
3 PeKT 3eeMaHa
. /[lBOMHOEe NyyenpenioMsieHne
. MexaHoonTuyeckue sBnAeHUA

. DNEeKTpoonTUYeCcKue
ABJIeHUA

. MarHuToontuyeckme
ABJIeHUA

. doToanxpousm

. Monapusauma npum
paccenBaHuMn
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MarnutoonTuueckuii 3¢dpeKT 3eppa

\Marxuroonriraeckuit adpdexr 3eppa

MarHutoonTuyeckui acdeKT 3eppa.

. HATJIABHYIO

YacTHbIM criyvaem acpdekTa Gapages aBnaeTca marHuToonTuueckui acddekt Keppa - « MaruuroonTtuyeckune
MpM OTpPaXKeHUM MOA NtO6bIM YI/IOM, B TOM YMC/IE M MO HOPMa/IM K NOBEPXHOCTH, ABNeHUA
JIMHENHOMONAPM30BAHHOIO CBETa OT HaMarHWMYEHHOro cheppoMarHUTHKa BO3HMKaeT . dderT dapages

N1ENTUHECKUNONAPH- 30BaHHbIM cBET. DaKTUYECKM, MAarHUTOONTUYECKMHM 3q)d)EKT

. O6patHbI 3pdeKT
Keppa - 310 BpalleHue NI0CKOCTU NONAPU3aLIMM YaCTH M3/lyYaHUS B TOHKOM

MOBEPXHOCTHOM C/10e (pepPOMarHUTMKa B MarHUTHOM rose. + MarnuToonTuueckun apeKT
3eppa

MarHuToonTMyecKas yCTaHOBKa AJ/1 aBTOMATUYECKOM 3amnmCu MarHUTHbIX - 3ddexT KotToHa-MyTTOHA

XapaKTepUCTUK heppoMarHeTuKa, B KOTOPOM MCMO/Ib30BaHME MarHUMTOONTUYECKOrO . Mpamon n obpalieHHbIU

3¢ deKkTa Keppa no3BosiseT CHUMATb KpMBbIE HAMarHUYMBaHMA U AUCTEPM3UCA Ha 3 deKT 3eeMaHa

yyaTKax NMoOBEPXHOCTM pasmepoM 1 MK2. (MpMBOpbI M TEXHUKA SKCMepUMeHTa, 1973, ,

. /[lBolHOe NyyenpesioMsieHne
Hp-5, cTp. 215-217)

. MexaHoonTu4yeckue ABNEHUA

. DNEeKTpoonTUYeCcKue
ABNeHUs

. MarHuToonTuyeckme
fiIBNIeHuns

. ®oToauxpousm

. Monapusauma npm
paccenBaHUU
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S¢dekT KotToHa-MyTTOHA

\9¢dexr Korrona-Myrrona

ddpdeKkT KotToHa-MyTTOHa.

. HATJIABHYIO

Mpu pacnpocTpaHeHUK cBeTa B BeLLECTBE NEPNeHANKYNAAPHO MarHUTHOMY NOJIO - MarnuroonTuyeckune
BO3HWKAET JBOMHOE JlyYyenpesioM/IeHue, BeJIMYMHA KOTOPOro NponopLMoHaibHa ABNeHUA
KBaZIpaTy HanpsKeHHOCTM MarHMTHOro nons. (33ceKkt KotToHa-MyTTOHa). . 3ddekT Dapagesn

. O6patHbI 3pdeKT

H H bHOT FHUTHOro n HT T XaoTun4 non HHbI -
aJlIoXXeHne CUMZIbHOro MarHUTHOIrO NoJ1A OpUEeHTUPYET XaOTUYECKM pacnosioxKe e . MarHMTOONTHYECKMIl

MOJIEKY bl (ecnm nocnegHne UMMeT MOCTOAHHbIM MarHUTHbIM MOMeHT), 4YTo U

NPUBOAMT K ONTMYECKOM aHM30TponuM. IToT 3DhEKT MHOro ciabee, Yem 3pdekT 3eppa
aneKTpoonTMyeckux acddeKT Keppa, a B TEXHUKE NMPUMEHAETCA peaKo. - JpekT KotToHa-MyTTOHA

. Mpamoi 1 obpalyeHHbIN
MexaHM3M BCeX MarHMTOONTMYECKMX SIBJIEHUIM TECHO CBA3aH C MEXAHWM3MOM NPAMOTro U 3¢ peKT 3eemaHa
obpateHHoro addexTa 3eemaHa. . [BoiHOE nyyenpesiomneHue

. MexaHoonTu4yeckue ABNEHUA

. DNEeKTpoonTUYeCcKue
ABJIeHUA

. MarHuToontuyeckme
ABJIeHUA

. doToanxpousm

. Monapusauma npum
paccenBaHuMn
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MpsAmoit 1 obpalueHHbIn 3ddeKT 3eemaHa

MpsMoM U obpalleHHbIM 3hdeKT 3eeMaHa.

Mpsmoi (o6paLleHHbIM) 3pdeKT 3eemaHa COCTOMT B pacLUeneHMM CNEKTPasIbHbIX
JIMHUI UCNyCcKaemoro (Mor/ioLWaemMoro) U3lyYeHus nog AEMCTBUEM MArHUTHOMO NoJis
Ha usnyvarowee (noraouatouiee)sewectso. Npy1 3ToM HENONAPM3OBAHHOE U3JTyYeHUe C
YaCTOTOM HanpaB/eHMs NOJIA PacLLenIfseTca Ha ABa KoMnaHeTa (JIMHUK JIMHE) C
YacToTamu M , NepBas M3 KOTOPbIX MOJAPM30BaHa Mo JIEBOMY Kpyry, a BTopas no
npaBoMmy. B HanmpaBfieHWM e NepneHaUKYISPHOM MOJIA paclienieHMe UMeeT TaKoM
XapaKTep: MMeEeTCA NPU JIMHEN- HOM-NONSAPU30BAHHbBIE KOMMOHEHTbLI C YaTOTaMTH.
KpalHre KOMMNOHEHTbI MOAPM30BaHHbI NEPNeHANKYIAPHO MarHUTHOMY MOJI0 CpejHue
e, C HEM3XMEHHOM YacTOTOM MoJIApM30BaHHa BAOJb MOJIS M MO MHTEHCUBHOCTM BABOE
NPMBOCXOAMT coceaHue. BeamumHa CMeLleHna YacToTbl NPONOPLMOHAIbHA MHAYKLMU
MarHuTHoro nons. ddeKT 3eemaHa 06yCcI0BNEH pacLlenieHUeM B MarHUTHOM nose
SHEepreTMYECKMX YPOBHEN aTOMOB MJIM MOJIEKY/1 Ha MOAYPOHU, MEXKAY KOTOPbIMU
BO3MOXHbl KBAHTOBbIE Nepexoapl.

®PT nateHT 1 287 836: KonbLieBol nasep A1a onpeneneHnsa CKOpOCTU BpalleHus
umeeT Tpyby M oTpakaTe/ibHble 3epKasia, KOTopble CO34aloT 3aMKHYTbIM ONTUYECKMHM
KOHTYp, BKJIOYAIOLLMIM OCb Jla3epa, a TaKKe CpeAcTBa C NOMOLLbI0 KOTOPbIX CBETOBbIE
Jly4n 060COBNATCA M HAKIAZbIBAOTCA, LMPKYUPYSA B ONTUYECKOM KOHTYpE B
NPOTUBOMOJIOXKHbIX HanpaB/eHWAX. Jlazep OTAMYAETCA TEM, YTO NPeayCMOTPEHO
YCTPOMCTBO C/ly:Kallee A/f BO3AEMNCTBMUA Ha TPyOy Jlazepa 0CEBOr0 MarHMTHOrO Moss
TaKMM 06pa3oM, YTo B cooTBeTCcTBUE C IhdeKTOM 3eeMaHa, co3aaeTca ABa iyya
NpPOTUBOMNOJIOKHOM KpYroBoK nonspusaumen. MpesycMoTpeHo YCTPOMCTBO, KOTOpoe
obecneymBaeT noctynaresibHOe ABMKEHWE TOIbKO OLHOMO TaKOro Jiy4a B KaxXA0M
HanpasJ/JiIeHWM BAOJIb ONTUYECKOrO KOHTYpa.

CLUA naTteHT 3 796 499: Annapat npefHa3HayeH Ans peasimsaumu crnocoba
onpefeneHns KOHUEHTpaLUMK NapaMarHMTHOro MaTepuasa B razoBoi cMecu. O6pasel
CMeCH NoZBeprarT BO3AEMCTBMIO MAarHUTHOMO MO/IA CPeAHEN HaMpsKEHHOCTU U
OCBELLAIOT Jla3epHbIM U3/TyYEHUEM MOCTOAHHOM YacToTbl. MarHMTHOE nose
JHepreTMYeCKMMM YPOBHAMM B NMapaMarHUTHOM MaTepuane [0 Be/IMUMHbI,
COOTBETCTBYIOLLEN YCNIOBMIO pe- 30HAHCAC Jla3epHbIM M3lydyeHuem. Ans
KOJIMYECTBEHHOM KOppeNALMM BapuaLMm MHTEHCUMBHOCTM Ia3€PHOT0 M3/yHYeHus,
NPOXOAALLErO Yepe3 CMeCb, Kak MYHKLMA HaNpAXKEHHOCTU MarHUTHOrO NoJis
MCNO/Ib3YIOT CTaHAAPTHbIE NpoLeaypbl AeTEeKTUPOoBaHUA. B cayyae okmcu asota cnocob
J0CTaTOYHO YyBCTBUTE/IEH, YTOObI 06HAPYKMBaTb KOHLEHTpaLUK, 3HaYMTEIbHO
MeHbLLEe, YEM OZHA YacCTb HAa MUJIIMOH.

B 3aKk/Il04eHNM OTMETMM, YTO MexaHn3M 3ddeKkTa Papagen, no cyT1 fgena,
06ycnoB/ieH obpalleHHbIM 3pdekTom 3eeMaHa. UM Ke 06b- CHAETCA M3bUupaTebHoe
MorJioleH1e pagmoBoJIH NMapamarHUTHBIMKU Te/IaMM, NMOMELLLEHHbIMU B MarHUTHOE noJsie
(CM. "INEeKTPOHHbBIM NapaMarHuTHbIM pe3oHaHc") (1, 6, 7, 9).
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Anxpounsm

ANXpousm.

. HATJIABHYIKO
- 3TO 3aBMCUMOCTb BE/IMYMHbI MOT/IOLLEHMS TelaMM CBETA OT €ro nosiApM3aumm.dTo - ®oToanxponsm
CBOMCTBO, B TOM M/IM MHOM Mepe, NMPUCYLLE BCEM MOr/IOLLAIOLIMM CBET BELLECTBAM, . [Jluxpounsm

061a4aK0LLMM aHM30TPOMHOM CTPYKTYpOM. KnaccMueckmi npuMep Takoro BelecTsa -
KpUCTann TypManuHa. OH 061a4aeT ABOMHbBIM Jly4enpesioMIeHUEM U, KpOMe TOro
0Y€Hb CMJIbHO MOrJ/IOLLAET O6bIKHOBEHHDIM J1y4.[03TOMY AaKe /1 U3 TOHKOM MIaCTHHBbI

. EcTecTBeHHasa onTtuyecKkas
AKTUBHOCTb

JBolHoe nyuyenpenomneHue

TYPMaJIMHA €CTECTBEHHbIM CBET BbIXOAMT /IN- HEMHO-MOIAPU30BAHHbBIM. AMXPOU3M :
06HAPYKMBAET HE TOJIbKO KPUCTasibl HO M MHOTOUYMC/IEHHbIE HEKPUCTAIIMYECKME . MexaHoonTuyeckune sABneHUA
Tena, 06/1a4allpe eCTECTBEHHOM MM UCKYCTBEHHO CO3aHHOM aHU30TponMeN . dneKTpoonTHYECKHe

(MONEKYNAIpHbIE KPUCTAI/IbI, PACTAHYTbIE MOJIMMEPHBIE MIEHKM, KUAKOCTH,

ABJ/1IeHUA
OPMEHTUPOBAHHbIE B NOTOKE U T.A.).

. MarHutoonTuyeckue

. ABNEHMA
3bdeKT hoToAMXPOM3MA COCTOMT B BOSHUKHOBEHMM AMXPOM3MA B M3OTPOMHOM cpeae
noz AeMCTBMEM Ha 3Ty cpeay NoNApU30BaHHOrO cBeTa. CBET Bbi3blBaeT - ®oToanxpousm
hOTOXMMMUYECKME NPEBPaLLAHMA MOIEKYN BELLECTBa, M3MEHAS KO3MMDULMEHT X . Monapusauma npu
nornoueHns. NMonspu3oBaHHbIl CBET NPEMMYLLIECTBEHHO B3aMMOAENCTBYET C pacceMBaHuM

MOJIEKYlaMK onpeesie OpUEHTALMK , YTO M NMPUBOAUT K MOSIBEHMIO aHU30TPOMMM
nornoweHusa (1)
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EcTecTBeHHasA onTnyeckasa akTVBHOCTb

\EcrecTBeHHas ONTUYECKAS AKTUBHOCTD

EcTecTBeHHaa onTMYecKas akTMBHOCTb.
. HATJIABHYIO

EcTecTBeHHan onTUYecKan akTMBHOCTb.KpoMe cpeg, ¢ IMHENHBIM AUXPOM3MOM (T.€. C - ®oToAMXpoU3M
pas/IMYHbIM MOT/IOWEHMEM CBETA, 061aJAI0LEr0 Pas/IMYHOM JIMHENHOM NoApM3aLmMen) . Anxpousm
CYLLECTBYIOT cpeapl, obaajatome UMpKYIAPHbIM AMXPOM3MOM, MO PasHOMY Mor
NPaBOLMPKYAP- HOM NIEBOLMPKYIAPHO-MONAPU30BAHHbINM CBET. LIMpKYNsSpHbIM
AMXPOM3MOM KaK MpaBm/io 06/1a1al0T BeLLecTBa C eCTENCTBEHHOM ONTUYECKOM

. EcTtectBeHHas ontuyeckas
aKTMBHOCTb

. /lBoiiHOe nyyenpenomneHue

AKTUBHOCTbIO

. MexaHoonTuyeckue aBneHus
EcTecTBEHHOM ONTUYECKOM aKTUBHOCTbIO Ha3blBalOT CMOCOGHOCTL BellecTsa - dneKkTpoonTHUyeckue
noBopayMBaTh MIOCKOCTb NOASAPU3aLMM NpoLleLlero Yepes Hero ceeTta. Beanuyrna ABNEHUA
NoBOpPOTa 3aBMCUT OT AJIMHbI BOJIHbI CBETa T. €. UMEEeT MeCTO BpallaTesibHaA . MarHutoonTHyeckue
aucriepcua. Kpome Toro, 3ToT yroJi NponopuyoHaneH ToJIlMHe C10A BEWeCTBa, a ANA aBAeHUS

aCTBOPOB M KOHLIEHTPaLMH.
P P HeHTpall . doTtoanxpousm

. Monapusauma npm

fAABNleHMe ecTeCTBEHHOM ONTUYECKOM aKTUBHOCTH Mcnosb3yeTca npu onpegeneHnn
paccenBaHMU

KOHLl,eHTpaLl,Ml‘;i Pa3/IM4HbIX paCTBOPOB CaxapnMeTpuun.

EcTecTBEHHasA ONTMYECKAsA aKTMBHOCTb OOBACHAETCA ABIEHUEM BOMHOIO
LMPYIMPHOrO NIyyenpesioMaeHns, T.e. pacllenieHuemM cBeTa Ha ABe LMPKYIAPHO-
NONAPU30BAHHbIE KOMMOHEHTbI-NIEBYIO U NPaBy0. (CnefyeT OTMETUTb, YTO SdeKT
dapasiea 06bACHAETCA BO3HWUKHOBEHMEM LIMPKYISPHOIO MPesIoOM/IEHMA B MarHUTHOM
noJsie).HanpaeneHue BpaLleHMs MIOCKOCTM MOSIPU3aLMU NPU eCTECTBEHHOM OMTHY.
(neBocTopoHHEE opMa MM NPABOCTOPOHHEE) 3aBMCAT OT NUPOAbI BellecTsa. 1o
CBS3aHO C CYLLECTBOBaHMEM BELLECTB B ABYX 3epKasibHbIX (hopMax--/ie- BOM U NpaBoM
(cBoicTBO accumeTpum)(l), (2), (5).
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MHoropoToHHbIN GoTosdhPeKT

MHOrooTOHHbIM HOTO3DdEKT.

IddEKT coCTOMT B TOM, YTO NPU BbICOKOM MHTEHCMBHOCTU CBETOBOIO MO/ MOHM3ALMA
aTOMOB MOXeT NPOM3BOAMTb NOJ BO3AEMCTBUEM U3JyYEHMS, A1 KOTOPOro SHEprus
KBaHTa MEHbLLUE SHEPrMu MOHU3ALUN. ITO OObACHAETCA TEM, YTO MPOUCXOANUT
OZIHOBPEMEHHOE MOTJIOLEHUE HECKOJIbKMX (DOTOHOB, CyMMa 3HEpPruit KOTopbix 60/blue
3HEeprum MoHM3aLUmMM aToMOB. 34eCb NMPOCMaTPUBAETCA HEKasA aHOI0rMA C
AQHTMCTOKCOBCKOM JiloMUHEcLeHUMeEN (CM."/TioMuHecueHuma"). CneayeT OTMETUTb, YTo,
Hanpumep, ana AByXdOoToHHOro doToaddeKTa Be/MUMHa ToKa B HPOTOIIeMeHTe
nponopLyoHabHa KBapaTy MOLLHOCTU JIa3€PHOM0 U3/y4YeHUs.

\MHoro¢oronnsii porosdpdexr

HA TJIABHYIO
MHorocgoToHHoe
norsouweHue
MHorodoToHHbIM dhoToathdheKT
BbIHY>KAEeHHOe paccesiHue
cBeTa

FeHepauMA ONTUYECKUX
rapMOHMK

MapamMeTpuyecKas
reHepaumsa ceeta

IddeKT HacbIweHUA

MHorocgoToHHoe
norJjoweHue

dddeKr

camopoKycHpoBaHHUs
CseTormMapaBaMyeckui yaap
MMcTepmsncHble CKavyku
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aAre3ontoMUHMCLEHLNA

A[re30/IOMMHUCLIEHLIMA.

PeHTreHOBCKOE M3/yYeHMe BO3HUKAET IMO0 NPM TOPMOXKEHMM 3apAXKEHHDBIX YacTML,
(3N1eKTPOHOB) BbICOKOM 3HEprmu B BellecTse (CMoWHOM cnekTp) ("Topmo3Hoe
u3nyyeHue"), IM60 Npu BbICOKOIHEPreTUHECKMX Nepexoax BHYTPM aTomMa
("MHeMyaTbIM cnekTp). HeaaBHO YCTaHOBNEHO, YTO PEHTIEHOBCKOE MU3JTyHYEHUE MOXKET
TaKXe BO3HMKaTb B pe3y/ibTaTe ABJIEHUA aAre30/lOMMHEC- LeHUMHU, KoTopblas
HabtoJaeTcs NpyU 04YeHb BbICTPOM OTPbIBE OT I/1AZIKOM MOBEPXHOCTU JIUMKOM JIEHTI.
TaKow GbICTPLINM OTPbIB MOXKET MPOUCXOAUTL, HAaNpUMEP, NPU BLICTPOM KadeHM Mo
MeTaN/IMYeCKOM NOBEPXHOCTU LMIMHAPA, NOKPLITOrO JIMNKOM NIEHTOM. B 3TOM ciyyae
NEHKa M MeTa/l/IM4ecKas NoBEPXHOCTb 06Pa3yloT KaK 6bl 06KNALKM
MMKPOCKOMUYECKOro KOHJeHCcaTopa, HanpsAXeHHOCTb NoaA B KOTOPOM MOXKET
JOCTUraTb COTHM TbICAY 3JIEKTPOH BOJIbT. J/IEKTPOHbI, pa3orHaHHbIE B
MUHMKOHZEHCaTope, TOPMO3ATCA, 3aTEM B BELLECTBE, MCMYCKas Mpu 3TOM
PEHTreHOBCKOE M3JTyYeHHe.

\ajre30MIOMIMHNCIICHI

HA TJIABHYIO

PeHTreHoBcKoe 1 -nsnyyeHme
aAre3otoMMHMUCLEHUMSA
Actepusm

PaguMoakTMBHOCTD
PeHTreHoBcKoe U -U3sly4eHUe
B3zanmopencTeme
PEHTFEeHOBCKOI0 U -U3JlyYeHUH
C BelecTBoM
BsanMMogeicTBMe 3/1eKTPOHOB
C BeleCTBOM
B3anmogeicTBUE HEMTPOHOB C
BelecTBOM

B3anmogencTBUe HacTUL, C
BeLlecTBOM
PagnoTepmoioMMHecLeHLMA
dddeKkT Mecbayspa
3NIeKTPOHHbIM NapamarHMUTHbIN
pe30oHaHc

AnepHbIN MarHUMTHBIM PE30HAHC
dddekT CBepxaysepa-
A6parama
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Actepusm

Actepusm.

PeHTreHOBCKME NyYu NPUMEHSIOT A/1A NPOCBELEHMSA Pa3/IMYHBIX BEWECTB C LEe/bHo
BbIAB/IEHWUA CKPbITbIX 3hdeKToB. MpH AedopMaLmm HENOABUKHOIO MUKPOKPUCTaNNa,
Ha peHTreHorpamMmax Hab/lAaeTca pasMbiTUE B ONpeaesieHHbIX HanpaBAeHUSAX
UHTEepdEPEHUMOHHbIX NATEH (ABIeHME acTepu3ma). [oaBaeHWe acTepm3ama
00bACHAETCA TEM, YTO MOHOKPUCTaIN B NpoLecce aecdopmaumm pa3bmBaeTcs Ha
oTAeNbHble YYacTKK (bparmeHTbl) pasmepom 1-0, 1 MKM. C yBeryeHMeM
Aedopmaunmn MOHOKpUCTaINA MHTEPhEPEHLMOHHbIE NATHA yaaunHATCA. Mo
HanpaB/IEHMIO U CTEMEHU PACTAXKEHMA NATHA MOXKHO CYAMTb O KOJIZIMYECTBE pa3mepe 1
dopme (pparMeHTa 1 UCCNeA0BaTb XapaKTep NpoTeKaHus agecdopmaumm.

U3 apyrux o6aacTel NPUMEHEHMS PEHTIEHOBCKMX JlyYel MOXKHO Ha3BaTb:

- PEHTreHOBCKYIO ,Cl,eq)eKTOCKOI'IMIO; 3aHMMaueca npocsevynMBaHUEM TBEPAbIX TeN C
LUeNblo YCTAaHOBJIEHNA pa3Mepa U MeCTa HaxoXAeHNA PEHTIeH 3d)d)eKTa BHYTpH
maTepuana;

- PEHTFEHOBCKYIO CMEKTPOCKOMMIO PEHTIEHO-CNEKTPasIbHbIM aHa- 3. OCHOBHas Lenb -
nccnesjoBaHMe 3IEKTPOHHOMO CTPOEHUS BELLECTB MO MX PEHTFEHOBCKUM CMEKTPaM.
061aCTU NPUMEHEHUSA - UCCIEI0BA- HUS XMMUYECKOr0 CTPOEHUSA BELLECTB,
TEXHOIOrMYECKMEe NPOLECCHI FOPHOPYZAHOM M METAJITYPrMYECKOM NPOMbILLIEHHOCTH

- PEHTTEHOBCKYI0 MMKPOCKONMMIO LIMPOKO MPMEHSIOWMXCA A1 UCCeA0BaHUA 0BbEKTOB
HEeMpo3payHbIX A1 BUAMMOIO CBETA M 3/IEKTPOHOB (6MO/I0TUs, MeamumHa,
MUHEPANOrms, XMMUA, METaNNYPris).

A.c. 427 698: CnNocob M3MepeHNsa MOMEHTOB MHEPLIMM HEOAHOPOAHbIX, HECBOOOAHbIX
Tes, 3aK/II0YaloWMICs B NOCTynaTe/IbHOM NepeMeLLEHUU UCCaeayeMoro Tena
OTHOCUTE/IbHO NPOCTPAHCTBEHHOM OCU, OT/IMHAIOLLMIMCA TEM, YTO C LiE/Ibl0 YCTpaHeHMs
B/IMAHMA HaNpAXeHMA MyCKyaaTypbl UCCieyeMOro, nonepeKk ocu nepemeLleHusa
uccnegyemoro nepeasuraloT MCTOYHUK raMMa U3/1yYeHUA C AeTEKTOPOM,
perucTpmpyowmmM MHTEHCMBHOCTb MpoLe/LLero Yepes paBHble YYacTKM Tesla raMma
U3NYyYeHUA.

\Acrepusm

HA TTABHYIO

PeHTreHoBcKoe 1 -nsnyyeHme
aAre3oNloMUHUCLEHLMA
Actepusm

PaguMoakTMBHOCTD
PeHTreHoBcKoe U -U3sly4eHUe

B3zanmopencTeme
PEHTFeHOBCKOro M -U3/Tly4eHUH
C BeleCTBOM

BBaMMOAeﬁCTBMe 3/1eKTPOHOB
C BelwecTBoOM

B3anmogeicTBUE HEMTPOHOB C
BeLLeCcTBOM

B3anmogencTBUe HacTUL, C
BeLlecTBOM
PagnoTepmoioMMHecLeHLMA
dddeKkT Mecbayspa
3NIeKTPOHHbIM NapamarHMUTHbIN
pe30oHaHc

AnepHbIN MarHUMTHBIM PE30HAHC
dddekT CBepxaysepa-
A6parama
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Dotosdpdpekt

doToadhdeKT.

Mpu oToadpheKTe peHTreHOBCKMIM MM raMMa-KBaHT NepesaeT BClO SHEPTUIO
3N1EKTPOHY aToma. Mpu 3TOM, €C/IU SNEKTPOH MONYYAET SHEPrUio, 6ObLUYIO, YEM
SHEprusaYy CBA3M €ro B aTOMe, TO OH BblJIETAeT M3 aTOMa. ITOT 3JIEKTPOH HasblBaeTcs
doTO3/1EKTPOHOM. [pKU NoTepe aTomamm (POTO31EKTPOHOB 0CBO6OAMBLUMECS MECTA B
3/IEKTPOHHbIX 060/104KaxX B Ja/IbHENLIEM 3aMOJHAIOTCA 3/IEKTPOHAMM C BHELIHMX
060/104eK. [Nepexos 3N1EKTPOHOB Ha 6onee 6M3KYH0 K AApY 060/104KY CONPOBOXKAAETCSA
UCMYyCKaHWEM KBaHTa XapaKTPEePUCTUUECKOr0 U3Jly4YeHUs, KOTOPOE MOXKHO
3aperMcTpupoBaTb, Hanpumep, GoTo3M- My/IbCUEN.

CLUA nateHT 3 580 745: Cnoco6 M yCTPOMCTBO AJ1 MApKMPOBKM 6aHOK B KOHTEMHEpPE
nyTeM 06/ly4eHUs YyBCTBUTE/IbHOM SMMYIbCHel. Mepes yNakoBKOM C
TPacrnopTMPOBOYHOM KapTOHHBIN KOHTEMHEP, TOpeL, Kax4oM 6aHKK NOKpbiBaloT
YYBCTBMTE/IbHOM K 06/1y4EHUIO SMMYJ/Ib- CMEN. BaHKM, yNakoBaHHbIE B KOHTEMHEP
06/1y4aloT PEHTFEHOBCKMMM MM TaMMa- Jlydamu. Mpu 3TOM, NOKPbITUE SMMYJIbCHUEMN
TOpLbl 6aHOK 06J1y4atoTCA Yepes 3KpaH C NPOPE3AMU, MMELMMU (PopMy
MapKUPOBOYHbIX 0603HaYeHMM (HanpuMMep LeHbl). TakuM 06pasoM, MapKMpOBKa
YMaKOBaHHbIX B KAPTOHHBIM KOHTEMHEP 6aHOK OCYLLECTBAAETCA 6€3 BCKPbITMS 3TOrO
KOHTEMHepa M nocaeayolen MHAMBUAYANIbHON MAapKMPOBKM KaxKAoM 6aHKM.

Mpu Manbix 3Hepruax kBaHToB (E 0, 5 M3aB) OTO3N1EKTPOHBI BblneTaloT
NpeUMYLLECTBEHHO B HanpaB/eHMAX, NEPNEHAUKYNAPHBIX HanpaB/ieHMIO
pacnpocTpaHeHUA MU3yYeHUA. YeMm Bbille SHEPruA KBAHTOB, TEM B/IMXKE K MX
nepBOHayas/IbHOMY HanpaB/iEHUIO ABUKEHWE BblbpacbiBaeMbIX (POTO3NEKTPOHOB.
Mpouecc o6pa3oBaHUA (POTOINEKTPOHOB MPUBOAMT K MOHM3ALMM 06/1yHaeMoro
BELLECTBa, YTO HAXOAMUT GOJIbLIEE NPUMEHEHWUE ANA MHTEHCUMDUKALMMU Pa3IMYHbIX
TEXHOJIOrMYECKMX NMPOLEeCCoB.

A.c. 241 010: Cnoco6 nonyyYeHus NoaAMToKap6oHUADTOpMAa No- IMMUPU3aLMEN
TMOKap6OHUADTOPUAA, OT/IMHAOLMIMCSA TEM, YTO C Lie/bio YNPOLLHKA npouecca u
noJly4eHus 60/1ee YACTOro NOIMMEPA, NOJIMMMPH3ALIMIO OCYLLECTBAAIOT NoA AeHCTBUEM
ramma msnyyenua Co 60.

A.c. 375 295: Cnoco6 nosy4YeHus anTuaraioreHnoB repMaHms B3aMMoAenCcTBUA
YeTbIpexrajiomnHoro repMaHmsa ¢ TpuaakajirepmaHmem npu HarpesaHum,
OT/IMHAOLLMMCS TEM, YTO C Lie/Ibl0 YBEIEYEHMS BbIXOAA M YMCTOTbI LLIEIEBOro NPOAYKTa,
npouecc BeAyT NpU raMma 06y4YeHnH.

\@oroadpdexr

HA TJIABHYIO
BzanmopencTeme
PEHTFEeHOBCKOr0o M -U3Jly4eHUH
C BeleCcTBOM

doTospdekT

PaccesHue peHTreHOBCKOro M
ramma MsayyeHus
KorepeHTHoe paccesiHne
O6pa3oBaHue nap
PagmoakTMBHOCTD
PeHTreHoBCKOE M -U3nyyeHue
BzanumopgencTeme
PEHTIreHOBCKOro U -M31y4eHUH
C BelecTBOM
BsanMmogeicTBME 3/1eKTPOHOB
C BeLecTBoM
B3sanmogencTBMe HEMTPOHOB C
BeleCcTBOM

B3anmogencTBue YacTUL, C
BelecTBOM
PaguoTepmonioMMHecueHUUs
dddeKkT Mecbayspa
3NIeKTPOHHbIM NapamarHMUTHbIN
pesoHaHc

ApepHbIM MarHUTHbIM pe3oHaHC
AddekT CBepxaysepa-
A6parama
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PaccesHune PEHTreHOBCKOro 1 ramma nssiy4yeHma

\PaccesiHIe peHTTEHOBCKOTO ¥ TAMMa M3/TydeH s

PaccesHne peHTreHOBCKOro M ramMma M3JlyueHums.
. HATJIABHYIO

Pa3nmyatoT 1Ba OCHOBHbIX NPOLIECCA PACCEAHMA: KOMMNTHOBCKOE MJ/IM KEKOrepeHTHoe - Bsaumopeincraue

(KamMnToH 3 dEKT) M KOpeHTHoe paccesHUe. PEHTreHOBCKOro U -M3Jy4eHU
C BELEeCTBOM

Mpn KaMnNToH-3(deKTe NPOUCXOAUT yNpyroe coyJapeHue NepBMYHOro KBaHTa co . QoToapdeKkr

CBO60AHbIM 3/IEKTPOHOM BELLECTBA. KaMMNTOHOBC- KOe paccesiHue npeacTaBaseT cob6on . PaccesHue peHTreHOBCKOro 1

B3aMMOZENCTBME KBaHTA C 3/IEKTPOHOM, MpW KOTOPOM, B OT/IMUMM OT oToaddeKTa, ramma ManydeHms

KBaHT nepejaeT 3JIEKTPOHY He BCHO SHEPIruio, a TOJIbKO €€ 4YaCTb, OTKJIOHAACH NpU

o . KorepeHTtHoe pacceaHue
3TOM OT CBO€Ero nepBoHa4a/ibHOro HanpaB/1€HNA B HEKOTOPbIN YIrosl a 3/1IEKTPOH,

MONYYMBLLMIA HEKOTOPOE KOIMYECTBO SHEPIUM, HAUMHAET ABMUraThCA NoJ Yriom K - O6pasosaHue nap
HaMNpB/IEHUIO JBUXXEHUS PEHTFEHOBCKOMO MM FraMMa-KBaHTa. B pesynbTaTe KamMnToH- . PaamoakTMBHOCTbL
3 deKTa NosB- NAETCA PaCCeAHHbIM KBAHT 60/1bLUEN /IMHOM BOJIHBI, M3MEHMBLLEM . PEHTreHOBCKOE M -U3NyueHHe

nepBoHayvasibHoe HanpaeB/ieHWe, M 3IEKTPOH O0TAauM (KaMNTOHOBCKUIA 3JIEKTPOH),

MOJYYMBLUMIA YaCTb SHEPTMM KBaHTa. KaMNTOHOBCKME 3/IEKTPOHbBI XapaKTepU3yoTCs

HenpepbIBHbIM CNEKTPOM OT HUUYTOXKHOMAJIbIX 3HAYEHWUM 0 MaKCMMaJsIbHOM BE/IMUMHBI

(ecnm oHM BbIOGpaChIBAOTCA B HAaNPaB/IEHUWN ABUKEHMA KBaHTA). C BeLEeCTBOM

. B3aumopencTBUE 3N1E€KTPOHOB
C BELeCcTBOM

. B3anMopeicTBMe HEMTPOHOB C
BeLLeCTBOM

. B3aumopgencTBMe YacTmy c
BeLLEeCTBOM

. PapnorepmoniomuHecueHums

. 3ddeKkT Mecbayspa

« DJIeKTPOHHbIM NapamMarH1THbIN
pes3oHaHc

. flaepHbIM MarHUTHLIM pe3oHaHC

. 3ddekT CBepxaysepa-
A6parama

. Bsanmopgeincteue
PEHTFeHOBCKOro M -U3/ly4eHuH

Copyright © 2007 | KapTta

il =


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

KorepeHTHOe paccesiHne

\KorepenrHoe paccesiame

KorepeHTHoe paccesHue.
. HATJIABHYIO

B cnyvae, ecsim aHeprus KBaHTa CpaBHMMa C SHEpruei CBA3M 3/1EKTPOHA B aTOME, - Bsanumopencteme
MPOUCXOAMT KOrepeHTHoe paccesiHWMe KBAHTOB. pu 3TOM, Korga 3/1eKTpoMarH1THas PEHTreHOBCKOro U -M3Jy4eHU
BOJIHA BCTPEYAETCA C /IEKTPOHOM, NOCNEAHUIM HauMHaeT KoebaTbCs C YacTOTOM 3TOM C BeLecTBoM

BOJIHbI M M3/ly4aeT: SHEPruio BBMAE PacCEAHHOM BOJIHbI. JHEPrUs KBAHTa MPU 3TOM He
M3MeHsAEeTCA. [BUKEHUE S/IEKTPOHOB B aTOME B3aMMOCBA3aHO, MO3TOMY M3/yHeHMe,
paccesiHHOE OZIHUM 3/IEKTPOHOM, 6YAeT MHTephepMpoBaTh C U3/IyHEHUEM, PacCeAHbIM

. QoToapdeKkr
. PaccesHue peHTreHoBCKOro u

APYrMMM 3NIEKTPOHAMM 3TOrO Ke aToma. PaccesiHHble raMMa KBaHTbl HECyT ramma msay4eHuA
MHMOPMaLMIO 0 CTPYKTYpe 06/1y4aeMoro BELLEeCTBa, NO3TOMY pacCeAHHOE U3/yYeHue . KorepeHTHoe paccesHue
MOYHO MCMO/Ib30BaTh /151 Pa3/IMUHbIX U3MEPHE/IbHbIX LieNen. . O6pasoBaHMe nap

. PapgnoaktMBHOCTB

A.c. 120 675: Cnoco6 onpeaenHua yrna cMadmBaHWA U MOBEPXHOCTHOMO MU . PEHTrEHOBCKOE M -M3NyueHme

Me3Kha30BOro HaTAKEHMA HEMPO3PaYHbIX CUCTEM MPU BbICOKMX TEMMepaTypax

oTorpadmpoBaHMe KOHTYpa, KOTOPOE OCYLIECTBAAETCA B MyYKaX MATKUX FramMma - Bsanumopencreue .
Jly4yer NoNyYeHHbIX OT paMoaKTUBHbIX M30TOMOB, HanpUMep MpMauH, 192, Tyama 170 PEHTr€HOBCKOro M -13Jjly4eHnH
WU eBPONUA SNEKTPOHH 154 mam 156. C BelecTBoM

. BBaMMOAeﬁCTBMe 3J1IEKTPOHOB
C BelwecTtBoOM

. B3saumopeicTBME HEMTPOHOB C
BeLecTBOM

. BsaumopgeiicTeue HacTmy, c
BelecTBOM

. PapgnorepmonioMmHecueHums
. ddpodeKT Mecbayspa

. DJIeKTPOHHbIM NapamMarHMUTHbIN
pe3oHaHc

. flaepHbIM MarHUTHbIM pe3oHaHC
. JddekT CBepxaysepa-
A6parama
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O6pa3oBaHue nap

\O6pasoBanue map

O6pasoBaHue nap.
. HATJIABHYIO

Mp1 B3aMMOZEMCTBUM C aTOMaMM ALpPa KBAHTbI PEHTFEHOBCKOIO M raMma M3Jly4yeHus - Bsanumopencteme
[OCTaTOYHO BbICOKOM 3HEprumn (He MeHee 1, 02 M3B) BbI3blBalOT OJHOBPEMEHHOE PEHTreHOBCKOro U -M3Jy4eHU
nosiB/IeHUE 3/IEKTPOHOB U NMO3UTPOHOB. lMpoLecc 06pa3oBaHNUsA 31EKTPOHHO--MO- C BElLEeCTBOM

3UTPOHHBIX Map NPOMCXOAMT B MoJIe aTOMHOIO AApa WM NoJie 3NeKTpoHa. Mo3nTpoH
CYLIECTBYET /IMLLb OYEHb KOPOTKMI MPOMEKYTOK BPEMEHM; BC/e] 3a 06pa3oBaHMeM
napbl HabAAETCA ABJIEHUE aHHUIUALMM - UCHE3HOBEHUE MO3MTPOHA M KaKoro siM6o
3/IEKTPOHA Cpe/ibl, CONMPOBOXAAEMOE U3JlyYEHMEM IBYX KBAHTOB C 3Heprumeit 0, 51 Mas. ramma usy4eHma

. KorepeHTHoe paccesHue
. O6pa3oBaHue nap

. PapgnoaktMBHOCTB

. PeHTreHoBcKoe U -U3nyyeHue

. Bsaumopgeicteue
PEHTIreHOBCKOro U -M31y4eHUH
C BelecTBOM

. BsaumopgeicTBue 31€KTPOHOB
C BeleCcTBOM

. B3saumopeicTBME HEMTPOHOB C
BeleCcTBOM

. BsaumopgeiicTeue HacTmy, c
BelecTBOM

. QoToapdeKkr
. PaccesHue peHTreHoBCKOro u

. PapgnorepmonioMmHecueHums
. ddpodeKT Mecbayspa

. DJIeKTPOHHbIM NapamMarHMUTHbIN
pe3oHaHc

. flaepHbIM MarHUTHbIM pe3oHaHC
. JddekT CBepxaysepa-
A6parama
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Ynpyroe paccesHne

\Vupyroe paccestame

Ynpyroe paccesHue.
. HATJIABHYIO

Ynpyroe paccesiHue MMeeT MECTO NMpU TaKMX CTOJIKHOBEHMSX, NMPU KOTOPbIX - BsaumopencTBME 3N1E€KTPOHOB
NPOMCXOAAT /ILLIb M3MEHEHUSA HANPABAEHMSA ABUKEHMS CTaNIKMBAIOLWMXCA YaCTUL, C BELeCTBOM
TOrAa Kak Mx o6lUan sHeprus ocTaeTcsa HemsmeHHoM. OCHOBHYIO PoJib B POCCEAHMM . Ynpyroe paccesxue

3/IEKTPOHOB MIrpaeT ynpyroe paccesHMe Ha aTOMHbIX fApaX, XOTA 3/1EeKTPOHbI
pacceMBaloTCA M Ha 3/IEKTPOHAX aTOMHbIX 060104eK. BcneacTBum Manol maccl
3NIEKTPOHOB OHM OTKJIOHAIOTCA Ha yrabl oT 0 rpagycoB Ao 180 rpagycos, Npuyem Ha
Ma/ible Yr/ibl 3/1eKTPOHbI OTK/IOHAITCA C 60/1blUel BEPOATHOCTbIO. [pU OTKJIOHEHMM Ha . CoBMecTHoe 06s1y4eHue
bOJIbLLUME YT /Ibl S/IEKTPOHbI HECYT MHMOPMaLIMIO O CTPOEHMM BELLECTBA paccenBarens, 3/1IeKTPO3aMM M CBETOM
YTO MOXKET 6bITb MCMNOJIb30BAHO B Pa3/IMyHbIX M3MEPUTESIbHbIX NPMBOpax.

. Heynpyroe paccesHue
. Topmo3Hoe usyyeHue

. PapnoaktTnBHOCTb
. PeHTreHoBckoe M -us3nyvyeHue

. Bsaumopencteue
PEHTreHOBCKOro U -M3Jy4YeHUH

CLUA nateHT 3 560 742: MNopTaTMBHOE YCTPOMCTBO A5l U3MEPEHUA 06paTHO
paccesHHoro deTa-usnyyeHus npegHasHauyeHo ana 3PpheKTUBHbIX U3MEepPeHUM
TOJILLUMHbBI MOKPbITMA 06pabaTbiBaEMOM JeTan. YCTPOMCTBO COAEPKMUT 3aKUM IS

MOHTAKa NOCTOAHHOMO 30HAMPYIOLLErO 3/IeMEHTA. ITOT 3aXKMM ABIAETCA COCTABHOM C BellecTeoM
YaCTbl YCTPOMCTB, PErYIUPYIOLLMX NOJIOKEHUE 30HAUPYIOLErO 3/1EMEHTA . B3aumopencTBUE 3N1EKTPOHOB
OTHOCHTE/IbHO 06pabaThiBAEMOM ETasM C TEM, YTOGbI OHW KOHTaKTMPOBaM Apyr C C BelecTBOM

ADPYroM. B apyrom BapuaHTe BbINOJIHEHUA M306PETEHUSA, YCTPOMCTBO COAEPHKUT

. . B3aumopeicTBMe HEMTPOHOB C
YKOCHHY, KoTopas hMKCUMpoBaHa OTHOCUTEIBHO 06pabaTbiBaloLeN AeTan. 3aKUM Y A P

YKOCMHa npeAHa3HayeH AN yAepaHUsa 30HAMPYIOLLEro 31eMeHTa B MJ0THOM BELEeCTBOM
KOHTaKTe C MOBEPXHOCTbI0 06pabaThiBAEMON JleTaM, T.€. B NONOKEHUM U3MEPEHMS . B3anMmopeicTBMe YacTUL, C
TOJIUMHBI NOKPbITUSA HAHECEHHOrO Ha NMOBEPXHOCTb 06pabaTbiBAEMOM AeTasM. BeLeCTBOM

. PaguoTepMonioMuHecLeHUMA
. 3ddeKkT Mecbayspa

+ DJIeKTPOHHbIM NapamMarHMTHbIN
pe30HaHC

. faepHbiM MarHMTHbIM pe30HaHC
. 3ddekT CBepxaysepa-
A6parama
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Heynpyroe pacceaxuve

Heynpyroe paccesHue.

Heynpyroe paccesHue 3/KTPOHOB MPOMCXOAMT B OCHOBHOM B pe3yJ/ibTaTe MxX
CTa/IKMBaHMA C OPBUTA/IbHBIMU SNEKTPOHaMM. [pU CTONIKHOBEHMM 3/1EKTPOHOB C
3/1EKTPOHAMM aTOMHbIX 060/I04EK YacCTb SHEPrUM SNIEKTPOHOB NepeaaeTca CBA3aHHOMY
3/1EKTPOHY aToma. B 3aBMCMMOCTM OT KOMYECTBA NepeaHHOM 3HEPrMu NpoUCXoamT
BO36YXJEHMEe MM MOHM3ALMA aTOMOB BELLECTBa. B 3ToM M Apyrom ciydae
BO3AEMCTBYIOLUMIM SNEKTPOH TepAET CBOK dHepruto. bosbluas YacTb BTOPUYHbIX
3/IEKTPOHOB 06/1a3aeT HE3HAYMTE/IbHO KMHETMYECKOM dHepruei. Mpouecc
BO36Y)XJEHMA COMNPOBOXKAAETCA UCMYCKAHMEM XapaKTepUCTUYECKOro M3/ydYeHus.
Mpouecc Heynpyroro paccesiHms, NOCKOJ/IbKO OH COMPOBOMAAETCA MOHM3ALMEN MOXKET
MCMOIb30BaTLCA AN MHTEHCUMUKALMM Pa3/IMUHBIX TEXHOIOMMHYECKMX NPOLECCOoB:

MaTteHT CHI 454 752: CNoco6 NpUroToBeHMs Ny/bMbl M3 APEBECHOM Lienm nyTem
06/1y4eHUs APEBECHOM LUEMbl C NOCAeAYIOLEN BapKOM, OT/IMYAIOLLMICA TEM, YTO C
LI€/1bi0 MOBbILLEHMS BbIXOAA MyJIbMbl M Y/yYlleHMs ee KavecTsa, 06/1yYeHue Lenbl
NPOMU3BOAAT /IEKTPOHAMM 0301 He meHee 1, 0 Mpag.

MaTeHT CLUA 3 820 015: YCTpOMCTBO AN USMEPEHUA KOHLEHTPaLUMM KUCI0poaa B
BbIXJIOMHbIX Fa3ax JABUratesieit BHyTPEHHEro CropaHms, COAEPXMT UCTOUHUK 6eTTa-
3/IEKTPOHOB, 06/1aJaI0LWMX HA3KMM YPOBHEM 3HEPrUM AN MOHWM3ALMM MONEKYN
KMCNopoAa. YKasaHHbIM MCTOYHUK Pacro/ioKeH BO BTOPUYHOM KOHTYpE BbIX/IOMHOM
TPY6bl. B 3TOT KOHTYP BbIX/IOMHOM ra3 NoJaeTcs C onpeAeeHHOM CKOPOCTbIO Mpy
MOMOLLM Hacoca NOCTOSHHOM NPOM3BOAMTE/ILHOCTM. Ha BbixoZe MCTOYHMKa 6eTTa-
3/IEKTPOHOB B HMUCMaZAAtoLLEN YacTH NMOTOKA ra3oB YCTaHOBJIEHA KOEKTOpHas
nnacTmHa. MNpu 3TOM MeXay MCTOYHUKOM 6ETTa-3/1IEKTPOHOB U KOJIIEKTOPHOM
MIACTMHKOM NOAJEPKMBAETCSA ONpeAesieHHas pa3sHOCTb MOTEHLMANOB, NOA AENCTBUEM
KOTOPOM MOHU3UPOBaHHBIE MOJIEKY/Ibl KMC/IOPOZA OTAENAIOTCSA OT MOJIEKY/ APYIUX
rasoB U yAapAIOTCA O KOJIEKTOPHYIO N1acTUHY. KOHUEeHTpauua KMcnopoaa BbIX10MHbIX
rasoB onpegenseTcs nyTeM U3MepeHus 3apsaja, HaKamnJMBaloLerocs Ha KoIEKTOPHOM
nnacTuHKe.

\Heynpyroe paccesnne

HA F/1ABHYIO

B3anmogencTBMe 3/1eKTPOHOB
C BEl,EeCTBOM

Ynpyroe paccesHue

Heynpyroe paccesHue
TopMo3Hoe usyyeHue

CoBmecTHoe obayyeHue
3/IeKTPO3aMH U CBETOM

PagnoakTMBHOCTb
PeHTreHoBCKoe U -u3nyvyeHue
BzaumopencTeme
PEHTreHOBCKOro U -M3Jy4YeHUH
C BeLecTBoM
BsanMMmogencTBMe 3/1eKTPOHOB
C BeLecTBoM

B3anmopencTBUE HEMTPOHOB C
BELLECTBOM

B3anmogencTBue HacTuL C
BeleCcTBOM

PaguotepmonioMmMHecueHUUs
dddekT Mecbayapa

JNIeKTPOHHbIM NapamarHMTHbIN
pe30HaHC

AnepHbIM MarHUTHbIM pe30HaHC
dddekT CBepxaysepa-
A6parama
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Topmo3Hoe usyyeHne

\TopmosHoe n3ydeHne

TopMO3HOE U3y4yeHue.
. HATJIABHYIO

MoMKWMO MoTepb Ha MOHM3ALMIO M BO36YKAEHME aTOMOB BELLECTBA, 31EKTPOHbI MOTYT - BsaumopencTBME 3N1E€KTPOHOB
TepATb CBOK 3HEPruio Ha 06pa3oBaHME TOPMO3HOro U3nyyeHus. Npoxoas B6aM3n C BELeCTBOM
aTOMHOro A7pa, Noj AeMCTBUEM Ero 3EKTPUYECKOr0 MOJIA 31EKTPOHbI UCMbIThIBAIOT . Ynpyroe paccesHue

TOPMOXeHUe. n03TOMy B COOTBETCTBMM C 3aKOHOM COXpPaHEHUA SHEPTUMN OHU 6y,qu

. Heynpyroe paccesHue
MCNyCcKaTb 3/1IeKTPOMarHUTHoOe (TOPMO3HOE) M3ydeHue. B TopmosHoe nsnyyeHue

MOXKeT Npeo6paszoBaTbCA Nt06as YaCTb KMHETMYECKOM SHEPrMu 3/IEKTPOHA BMNJIOTb A0 - Topmo3sHoe 13yyeHHe
€€ MaKCUMMasIbHOrO 3HAYEHMA. MO3TOMY 3HEpPreTUUECKMI CNEKTP TOPMO3HOrO . CoBmecTHoe o6siyyeHHne
M3JTy4eHMs HenpepbiBHbIN. MPUMEPOM TOPMO3HOIO M3/lyYEeHUA ABAETCA 3/1eKTPO3aMM U CBETOM

PEHTreHOBCKOE M3n1y4eHMne BO3HMKaKlee nNpu TOpMOXKEHUN IN1EKTPOHOB Ha aHOA4e

o . PapnoaktTnBHOCTb
PEHTreHOBCKOMU TPY6KM. 10 MCNOJIb3YeTCA B PEHTT€HOBCKMX annaparax.

. PeHTreHoBcKoe M -u3nyyeHue

. Bsaumopencteue
PEHTreHOBCKOro U -M3Jy4YeHUH
C BeLecTBoM

. B3aumopeHncTBUE 3N1E€KTPOHOB
C BeLecTBoM

. B3aumopeicTBMe HEMTPOHOB C
BELLECTBOM

. BsaumopgeiicTBue HacTmy, C
BeleCcTBOM

. PaguoTepMonioMuHecLeHUMA
. 3ddeKkT Mecbayspa

+ DJIeKTPOHHbIM NapamMarHMTHbIN
pe30HaHC

. faepHbiM MarHMTHbIM pe30HaHC
. 3ddekT CBepxaysepa-
A6parama
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CoBMecTHOe 06/TydYeHIe 3NeKTPO3aMm 1 CBETOM

\CoBMecTHOE 06/TydeHIe TTEKTPO3AMM I CBETOM

CoBMecCTHOe 06/1y4eHMe 3JIEKTPO3aMM U CBETOM.

. HATJIABHYIO

OcobeHHOCTb 3dheKTa COCTOUT B TOM, YTO BELLECTBO HE MOrJiowaeT CBeT A0 - BsaumopencTBME 3N1E€KTPOHOB
06/1y4eHUs 3/1eKTPOHAMM, HO B npoLecce 061y4eHUs UM NOC/Ie HEro CBeT C BELeCTBOM
MOr/IOLAETCA KOPOTKOXMBYLLMMM YaCTULLAMM: PaZMKanaMM, BO36YKAEHHbIMM . Ynpyroe paccesHue

MOJIEKYIaMU, BO36YXAEHME MM AUCCOLMALMA KOTOPbIX MPUBOAUT K XMMMYECKUM
npeBpaLleHMaM. Hanpumep, BeluecTsa: TBepble pacTBOpbl 6eH301a M HadTaIMHa B
METH/ILMHKIIO- reKoaHe M 3TaHose. - TopmosHoe usyuyeHue
. CoBMecTHOe 061y4eHne
3/1EKTPO3aMM1 M CBETOM

. PapgnoaktMBHOCTB

. PeHTreHoBcKoe M -U3nyyeHue

. B3aumoperctemne
PEHTreHOBCKOro U -U3y4YeHUH
C BeLecTBoM

. B3aumopencTBUE 3N1E€KTPOHOB
C BeleCcTBOM

. B3anumopeicTBME HEMTPOHOB C
BelecTBOM

. B3anmopeicTBme HacTmy, C
BeLleCcTBOM

. PaguoTepMontoMuHecLeHUMA

. dddeKkT Mecbayspa

« DJIeKTPOHHbIM NapamMarHMUTHbIN
pe3oHaHc

. flaepHbIM MarHMTHbIM pe30HaHC

. ddodeKkT CBepxaysepa-
A6parama

. Heynpyroe paccesHue
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HewiTpoHHoe pacnyxaHue

\HeitrpoHHOe pacimyxaHue

HeWTpoHHOEe pacnyxaHue.
. HATJZIABHYIO

Mpu 04eHb MHTEHCUMBHOM 06J1y4EHMU BbICTPbIMM HEMTPOHAMM Pa3/IMYHbIX BELLECTB - BsaumopencTBME HEUTPOHOB C
HabnloAaeTca Tak HasblBaeMble IBJIEHWMA HEMTPOHHOIO PacKynaHusa - yBesiMdeHue BelLeCcTBOM
o6beMa BeLLeCTBa, YTO MOXKET 6biTb MCMO/Ib30BAHO, HaNpUMeEp, A/1A NPaBKK . HeWTtpoHHoe pacnyxaHue

MaCCHBHbIX MeTa- Myekux aetanen (A.c.395147) unam B yCTPOMCTBAX AN U3MEPEHMA

. PapgnoaktuBHOCTb
Aedopmaunn agepHoro roproyero (3asska BeankobputaHum 1359759) (cm. 2, 3).

. PeHTreHoBCKoe M -u3slydeHue

. B3sammopgericTBue
PEHTreHOBCKOro U -U3Jy4YeHUH
C BelecTBOM

. B3aumopencTBUE 31€KTPOHOB
C BelecTBOM

. B3aumopeicTBmMe HEMTPOHOB C
BeLeCcTBOM

. B3aumopgencTBMe HYacTmLy C
BeLecTBOM

. PagnoTepMonioMuHecLeHUumMA

. dPpodeKkT Mecbayspa

+ DJIeKTPOHHbIM NapamarH1THbIN
pesoHaHc

. faepHbiM MarHMTHbIM pe30HaHC

. 3ddekT CBepxaysepa-
A6parama
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S¢deKT yBennueHna KOPP3NNHON CTONKOCTN MeTannos

\9ddekr yBenmueHnss KOPP3UITHOI CTONIKOCTY METAIUIOB

I deKT yBeNmUYeHM KOPP3UMHOM CTOMKOCTU METAJI/IOB.

. HATJIABHYIO

Ecan MeTannmMyeckyro naactmHy 06aydaTb B TEYEHUM HECKOJIbKMX MUHYT asibda- . B3aumopeincremne yactmy c
YacTuLaMM, TO B CMY KOPOTKOro npobera 4YacTuuy B BellecTBe OCHOBHAs Macca BeLl,ecTBOM

YacTML, OCTAHETCA B TOHKOM MOBEPXHOCTHOM CJI0€ OTAAB MpU 3TOM EMY BCHO . JdbdeKT yBenmueHns
KMHETUYECKYIO SHEPIrUto. DKCNEPEMEHTANIbHO YCTAHOBIEHO, YTO €C/IM NOC/IE TAKOTro KOPP3UIMHOM CTOMKOCTH
06/1y4eHMs NNacTUHY BblAepiKaTb B aTMOCGhEpE NapoB KOHLEHTPUPOBAHHOM CONAAHOM M MeTaI/IoB

CEepHOM KMC/IOT, TO NOBEPXHOCTb METaslla COXpaHAET NepBoHaYasibHYH CTPYKTYpY M
6necK. IToT 3PDEKT MOKHO 0BbACHUTL TaK e, KaK U B C/ly4ae CBEPXHU3KOIro TPEHMA
NepecTpPoMKOM CTPYKTYpbl MOBEPXHOCTHOIO C/1051 U YAaN€HMEM NapOB BOJbl.

. PapguoakTMBHOCTb

. PeHTreHoBcKoe M -u3slydeHue

. Bsanmopeincteue
PEHTIeHOBCKOro U -U3Jly4eHUH
C BeleCTBOM

. B3aumopencTBUE 3N1€KTPOHOB
C BeleCTBOM

. B3sanmopgencTBME HEMTPOHOB C
BeLleCcTBOM

. B3aumopgencTBMe YacTmy C
BeLecTBOM

. PapguoTtepmontoMuHecueHums

. dddeKkT Mecbayspa

« DJIeKTPOHHbIM NapamMarHMTHbIN
pe30HaHc

. flaepHbIM MarHUTHLIM pe3oHaHC

. dddekT CBepxaysepa-
A6parama
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MepnerankynsapHbiin oTodopes

\Ilepuenpukynsipubii porodopes

MepneHAMKYNApHbIN hoTodopes.

. HATJIABHYIO

MHTEHCHMBHOE SIBNIEHWMA 06HApPYKEHO B a3p030/1sSIX CEJIEHOBOM M Kee3HOM Mblan. B - ®otodopes
3TMX CUCTEMAX NOJ BIMAHUMEM CBETOBOMO MOTOKA a3P030JibHble YaCTMLbl HAYMHAOT . MNepneHanKynapHbIn
JABMUraTbCA B HaMpaB/ieHWM NepneHAMKYNAPHOM HanpaBAeHUIO pacnpoCTPaHEHUA CBETa. dotodopes

. Tepmodopes

. ®ortodopes

. Crpo6ockonuueckum apdeKkT
. MyapoBbiit apdeKT

. BbicokogucnepcHbie

CTPYKTYPpbl
. 3neKcTpopeosiorMyecKkui

apdekT

. Pecanektpuueckuit acheKr
. YXupKkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6paboTKa MarHUTHbIMMK U
3/IeKTPUYECKMMM NONSAMU
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KoHTponb pasmepos

\Konrpons pasmepos

KoHTposib pazmepos.
. HA TZIABHYIO

MyapoBbIi y30p 06pasyeTca TaKkKe Npu HAJIOXKEHUM ABYX HEMEPeCEeKaLWMXCA CUCTEM - MyapoBbin adpdekT
paBHOYZA/IEHHbIX Mapasisie/IbHbIX JIMHWM, KOFAa BeIMUYMHA LWara OAHOM M3 CUCTEM . KoHTponb pasmepos
CNerka oT/IM4Ha oT Apyroi. Mpu 3ToM, YEM MeHbLLE pasHULa B Ware, TeM 6o/iblue . BbisBneHue aedeKTos

pacCcToAHMnE MeXay MyapOBbIMKU NMOJTI0OCaMU. JTO0 NO3BO/IAET NMOJYYMTb KONOCCa/IbHOE

. KoHycHble wKanbi
yBenyeHue (B MUIJIMOHbI pa3) pasHULbl B LUMPUHE MPOMEKYTKOB MEXAY JIMHUAMM.

MHaye roBops MyapoBblit 3(pdeKT AaeT BO3MOXKHOCTb BM3YyasiIbHO 6€3 NPMMEHEHUS - M3MepeHue napameTpos
OMNTMYECKUX CUCTEM, 0BHAPYKMBaTb HUYTOKHbIE OTK/IOHEHWUA B NMOYTM OAMHAKOBbIX ONTHYECKUX Cpej,
NepuoAMYECKMX CTPYKTypax. B HacTosLlee Bpema METOA Myapa LUMPOKO NPUMEHSIOT . KOHTpO/Ib ONTHKM

MPW KOHTPOJIE TOYHOCTM AE/IMTE/IbHBIX YCTPOUCTB /11 U3rOTOB/IEHUA AUDPAKLMOHHbIX

. Tepmodopes

. ®oTtodopes

. Crpo6ockonuyeckui apdeKT
. MyapoBbiit adpdeKT

. BbicokopmncnepcHbie

CTPYKTYpbl
. 3neKcTpopeosiormyecKkui

addekT

. Pecanektpuyeckuit apdekr

peLleToK.

. XXugkue Kpuctanbl
. CMaumBaHue
. JleHTa Mebuyca

. 06paboTKa MarHMUTHbIMMK U
3/IEKTPUUYECKUMM NONAMM
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BoisBneHve gedexros

\BbisiBrenue fedekron

BbiaBneHue gedeKTos.

. HATJIABHYIO

Myap BO3HMKaeT Ha 3/IEKTPOHHOM MUKpodoTorpadum AByX KpUCTaIOB, HAIOKEHHbIX - Myaposbiit adpdekT
TaKMM 06Pa3oM, YTO MX aTOMHbIE PELLETKM NOYTU coBnagatoT. Jlio6on aed ekt . KoHTponb pasmepos
HapyLaloLWMi peryispHOCTb CTPYKTYPbl KpUCTaIA, YETKO NPOABAAETCS B MyapoBOM
y3ope. YBennyeHune npu 3ToOM TakoBO, YTO NO3BONAET BUAETb CMELLEHUA aTOMOB,
BE/IMYMHBI KOTOPbIX MEHbLLE iMaMeTpa CaMoro aToma.

. BbisBnenne pgedektos
. KoHycHble wKanbi

. U3mepeHue napameTpos
ONTUYECKUX cpes

. KoHTponb ontuku

. Tepmodopes

. ®oTtodopes

. Crpo6ockonuyeckui apdeKT
. MyapoBbiit adpdeKT

. BbicokopmncnepcHbie

CTPYKTYpbl
. 3neKcTpopeosiormyecKkui

3 deKkT

. Pecanektpuyeckuit apdekr
. XXugkue Kpuctanbl

. CmauymBaHue

. JleHTa Mebuyca

. 06paboTKa MarHMUTHbIMMK U
3/IEKTPUUYECKUMM NONAMM
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KOHyCHbIe WwKanbl

KOHyCHble wWwKanbl.

Ec/m ABe pelieTku 13 paBHOYAaIEHHbIX Napasie/ibHbIX NPAMbIX, HECKOJ/IbKO OT/IMYHbIX
Mo Be/IbYMHE Liara, ABMraTb OAHY OTHOCUTE/IbHO APYroM B Hanpas/IEHWM,
nepneHaUKYIAPHOM IMHUAM, TO MOJIOCHI MyapoBOro y3opa 6yayT ABMraTbCA CO
CKOPOCTbIO ropaszo 60/iblIel, YeM OTHOCMTE/IbHAA CKOPOCTb JABMMEHMA CaMMX
pelleToK. MNpu 3TOM HarpaB/eHWE UX ABMNKEHMSA COBMAJAET C Hanpas/ieHMeM
OTHOCMTE/IbHOr0 CMELLEHUA PEeLIETKM C MEHBLLMM LIAroM. TakMm 06pasoM, Masioe
nepemeLLeHme OAHOM M3 PELIETOK NPUBOAMT K 3HAUMTE/IbHOMY MEPEMELLEHMIO NOI0C
Myapa, KOTOpOe JIErKO 06HAPYXMTb U U3MEPUTD.

A.c. 297 861: Cnoco6 onpeaenexus aecdopmaumi No KapTMHE MyapoBbiX MoJoc,
OT/IMYAIOLLMICA TEM, UYTO C LIEJIbiO NOBbILLEHMS TOYHOCTHU M3MepPeHUs gecdopmaumi,
onpezensioT OTHOLWEHWE CKOPOCTEN B3aMMHOT0 NpemelleHus AedopMMpoBaHHOM U
3TaJIOHHOM CETOK M CKOPOCTU NEPEMELLEHUS MyapOBOM MOJI0ChI M MO BEJIMYMHE 3TOrO
OTHOLLEHMS CYAAT 0 BEIMUMHE aecopMaLimii.

OnucaHHoe NposBAeHME MyapoBoro 3heKTa M34aBHa MCMO/Ib3YeTCA BO BCEX
U3MepUTE/IbHBIX NMpMBopax, 061a4a0LMX HOHAYCOM, TakMX 3K, KaK MUKPOMETP MU
LITAHreHLMPKY/b.

\KoHycHbIe IIKambI

HA TJIABHYIO
Myaposbii 3¢pdekT
KoHTposb pasmepoB
BbiAaBneHue pedeKktos

KoHycHble LwKasbl
M3MepeHHe napameTpoB
ONTUYECKUX cpes

KoHTposib onTHUKM
Tepmodopes

doTtocdopes
Ctpo6ocKonunyeckui acpdekT
Myaposbii a¢pdekT
BbicokogucnepcHble

CTPYKTYpbl
3neKCTpopeosiormyeckui

addekT

Pecanektpuueckuin accekT
XKunpkue Kpuctanbl
CMmauymBaHue

JleHTa Mebuyca

0O6paboTKa MarHUTHbIMMK U
3/IEKTPUUYECKUMM NONAMM
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l/l3mepeH|/|e napamMeTpoB ONTUYECKNX Ccpen

\l3MepeHne mapaMeTpoOB ONTHYECKIX CPeN,

M3mepeHue napamMeTpoB ONTUYECKMX CPea.

C nomoLbio 3d)d)eKTa Myapa MOXXHO BM3ya/IM3NMpPoOBaTb HUYTOXKHbIE M3MEHEHUA

noKasaTesif NMpPesIOM/IEHNA NMPO3PaYHbIX Cpej, MOMELLan MX MeXAay peleTkamu. Tak,
HarnpyMMep, MOXHO BM3YasibHO M3YYMTb AMHAMMKY PAaCCTBOPEHUA ABYX BELLECTB.

. HA TJIABHYHO

. MyapoBbii adpdeKT

. KoHTponb pasmepoB

. BbisBneHue pgedekrtos
. KoHycHble wKanbi

. U3MmepeHue napameTpos
OMNTHYECKMX Ccpej

. KoHTposnb onTukM

. Tepmodopes

. ®otodopes

. Ctpo6ockonunyeckui 3pdeKT

. MyapoBbiit apdeKT

. BbicokogucnepcHbie
CTPYKTYpbl

« DNeKCTpopeosiorMyeckum

apdeKT

. Pecanektpuueckuit acheKr
. XXuakue kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. 06paboTKa MarHUTHbIMMK U
3/IEKTPUYECKMMM NONSAMMU

i ==&
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KOHTpOJ’Ib ONTUKN

\KoHTpos onTnKmn

KOHTpO/1Ib ONTHKMU.
. HA TZIABHYIO

JTOT }Ke NPMHUMM NO3BOJIAET NPOU3BOANTbL IKC- NPeCcC-aHa/IM3 KayecTBa ONTUYECKMX - Myaposbiit adpdekT
feTtanen. JIMH3bl NOMELLAT MEXAY pelleTKamu, HalMume BbiMyK/I10M JINH3bI . KoHTposnb pasmepos
YBE/IMYMBAET 3/IEMEHTbI MyapOBOro y30pa, BOFHYTOM - yMeHbLWAT. Mpu 3Tom 06e
JIMH3bI MOBOPAYMBaIOT Y30P B MPOTMBOMOJIOKHBIX HarnpaBieHWUAX Ha Yro,
NPONopLMOHabHbIM (POKYCHOMY pacCTOSAHMIO. B MecTax HEOAHOPOAHOCTEN CTPYKTYPbI

. BbisBneHue pgedekrtos
. KoHycHble wKanbi

MM OPMbI JIMH3 JIMHMK Y30pa MCKaXKaloTCA. - U3smepeHue napameTpos
ONTHYECKMX cpej
Ewe npumep KOHTpoAA onTHKu! . KoHTponb ontukm
. Tepmodopes
A.c. 515 937: UHTepdepPEHLIMOHHBIN CNOCO6 M3MEPEHMA KNMHOBMAHOCTM ONTUYECKUX . ®oTtodopes

MPOo3payHbIX MJACTMH, 3aK/I0YHALWMIACA B TOM, YTO MYYOK CBeTa OT nasepa (okycupyet
C NMOMOLLbI0 06bEKTUBA B M/IOCKOCTb OTBEPCTMA B 3KPaHe, 3a KOTOPbIM YCTaHOB/IMBAIOT
KOHTPO/IMPYEMYHO NJIACTHUHY, OT/IMHAIOLLMIACA TEM, YTO C LE/IbI0 NMOBbILLEHWUS TOYHOCTH U
NPOU3BOAUTEIBHOCTM U3MEPEHUI, OT KOHTPOJIMPYEMOM NIACTUHBI NPU ee - BbicokogucnepcHble
(PUKCUPOBAHHOM MOJIOXEHWUM NOYHAIOT NPO3PaYHYIO KOMUIO MHTEPdEPEHLMOHHDBIX CTPYKTYPpbI

KoJ/ieL,, NOBOPaYvMBaloT NIACTMHY B €e NI0CKOCTM Ha 180, HaknaablBaloT
MHTephEPEHLMOHHYIO KAPTMHY Ha KOMMIO M MO LUMPUHE MYyapoOBbIX NOJ0C,
06pa30BaBLUMXCA OT HAIOXKEHUA, U3MEPAIOT KIMHOBUAHOCTb NIATHHbI.

. Crpo6ockonuyeckui apdeKT
. MyapoBbiit adpdeKT

. 3neKcTpopeosiormyecKkui

3 deKkT

. Pecanektpuyeckuit apdekr

MHO€eCTBO MyapOBbIX Y30POB MOHO MOJIyYMTb, COBMELLIAA PELIETKMU, 06pa3oBaHHbIE - YKuarue kpuctans
CaMbIMM Pa3/IMYHBIMM JIMHMAMM, HarpUMep KOHLIEHTPUYECKMMMU OKPY3KHOCTAMM, . CmauuBaHue
CMpaneBUAHbIMM BOSHOO6PA3HBIMM MM PaAMabHO UCXOAALWMMM M3 TOUKM JIMHMAMM M1 . Jlenta Me6uyca

AaKe cemeCcTBaMM PaBHOMEPHO PACMO/IONKEHHbIX ToYeK. Takum 06pa3oM MOXHO

MOZIeIMPOBATb MHOTME CNIOMHbIE (DU3MYECKME ABNEHMA, TaKMe, KaK B3auMoJenCcTBre
3NeKTPOCTaTMHECKMX Nonel, UHTepdepeHLMsa BONH M apyrie. Nogo6HbIMM METOAaMM 3NIEKTPUHECKMMU NONAMM
pPeLLaloTCA HEKOTOpblE 33/ja4M apXMTEKTYPHOM aKyCTUKM.

. 06paboTKa MarHMUTHbIMMK U

B AANoHMM Npea/ioKeHo UCMob30BaTb MyapoBbii 3 heEKT And CoCTaBNEHUS
TonorpadmyecKmx KapT npegmeToB. O6beKT doTorpadmpytoT Yepes peLleTKy M3
TOHKMX HMTEN, C6pacbiBaloLLyt0 Ha HErO YETKYI0 TeHb. TeHb AedopMMpyeTcs B
COOTBETCTBUM C pesibedOoM 06bEK- Ta M NMPH B3aMMOZAENCTBMM ee C peasibHOM
peLeTKOM BO3HUKAET MyapoBbIi Y30p, HA/IOXKEHHDIM Ha M306parkeHne obbekTa. Ha
oTorpacdum pacctosHme Mexay IMHUAMM Myapa COOTBETCTBYET rybuHe penbeda.
TaKol MeToa o4eHb 3(PhEKTUBEH, HANPUMEP, NPU U3yYeHMU JedopmaLmm
ObICTPOBPALLAIOLLMXCSA AeTasieM, NpU aHaIM3e 06TeKaHMs T/l NOBEPXHOCTHBIM C/I0EM
XMIKOCTU B MEAMLMHCKMX MCCNIe0BaHMAX aHaTOMMYECKOro XapaKTepa.

YHMBEpCaIbHOCTb METOAA Myapa, NPOCTOTa NPeo6pa3oBaHMsA C €ro NOMOLLbHO
PasIMYHbIX BEMYMH, 6am3Ka K MKP, BbiCOKas paspelualowas Crnoco6HOCT - BCE 3TO
rOBOPUT O TOM, M306pEeTaTENM elle He pa3 06paTATCA B CBOEH MPAKTUKE K MyapoBOMY

3 deKTy.
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KOHCOJ’II/IﬂVIpOBaHHbIe Tena

KoHconuampoBaHHble Tena.

KoHconnampoBaHHble Tena - 3To Tena, NoJlyYeHHbIe NyTeM NPeCcCoBaHUA MW CNEeKaHMA
Menkoro nopotuka (pa3mepbl yactmy ot 10 go 100 MKM). KoHconuaupoBaHHble Tena
06HAPYXMBAKOT MHOMO MHTEPECHbIX CBOMCTB (2), OT/IMYAIOLLMX MX OT CMJIOWHOMOo Tena,
COCTOALLEro U3 TOro e Belectsa. Hanpumep, Npu KOHCOJIMAMPOBAHUMU MOPOLLIKA
nyTem NPeccoBaHUA MOXHO MOJIy4YMTb aHM3OTPONHbIE Tea, HECMOTPSA Ha TO, YTO
BEeLLeCcTBO, COCTaBAAIOLIEE YacTULbl BELLECTBA, M30TPOMNHO. MapamMeTpbl Takoro
KOHCO/IMMPOBAHHOIO Tena (3N1eKTPONpPOBOAHOCTb, TEMNJI0NPOBOHOCTb,
pacnpocTpaHeHue 3ByKa, MOAY/b YrpYyrocTu 1 T.M.) B Harnpas/ieHMM NpeccoBaHuA
BblLLE, YEM B CIJ/IOWHOM TeJle 13 TOrO e BELECTBa, NpUYeM BCE CBOMCTBA
U3MEHSAITCA MPAKTUYECKM Ha OAMH M TOT e MaclTabHbIM KoadbduumeHT
NPOMOPLMOHANBHOCTU. 3HasA, B KAKOM MacluTabe MCKaXKeHa 0fjHa U3 YCII0BHbIX
XapaKTepUCTMK NOpPUCTOro obpasua (Hanpumep, 31EKTPONPOBOAHOCTb), MOXKHO JIErKO
onpeaennTb MacluTabbl MCKaXXEHUA U APYrMX XapakTepUCTUK 3Toro obpasua
(TennonpoBOAHOCTM, CKOPOCTU 3BYKa, MOAYNA CaTuA, KoadduumeHTa lNyaccoHa u T.
4.), @ 3HAYUTb JIETKO MOXHO ONpeesiuTb U CaMMU XapaKTEPUCTMKM JaHHOro obpasLa.
KOHTPOAMpyA KaKylo-HMOY b 13 NEerkKoM3mMepsaeMbIX XapaKTEPUCTUK MOPUCTOro Tesa B
npouecce ero KoHcomaaumMmM MOXHO 0HO3HAYHO onpeaesiMTb U3MEHEHUA
MHTEpEeCYOLWMX HAC APYrMX €ro XapakTepucTmK.

\KoHconngupoBaHHsIe Tena

HA TJIABHYIO
BbicokogucnepcHble
CTPYKTYpbl
KoHconmampoBaHHble Tena
TepModopes

®oTodopes
Ctpo6ocKonunyeckui apdekT
Myaposbii a¢pdekT
BbicoKkopucnepcHble

CTPYKTYpbl
AneKCcTpopeonorMyeckmm

3 ekt

PecanekTtpuueckuit apdeKT
XKunpkue Kpucrtanbl
CMmaumBaHue

JleHTa Mebuyca

06paboTKa MarHUTHbIMU U
DJIEKTPUYECKMMM NONSAMMU
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SneKkTpoonTuyeckne 3pdexTbl

\9nexrpoonrunyeckme appexTsr

dnekTpoonTmMyeckue ahdeKThbI.

. HATJIABHYIO

MpexAae Bcero 6bl10 HAMAEHO, YTO BO3AEMCTBME D/1EKTPUUYECKOrO NONA Ha KUAKUE - ’Knakme Kpuctansl
KPMCTa/ibl MPUBOAMUT K 3/IEKTPOONTUYECKMM 3P dEKTaM, HE UMEIOLLMX aHAJIOrOB CPeam . JneKTpoonTuyeckue spbeKTbl
NpO4YMX ONTUHECKUX Cpea. 3I'IeKTp00|'|Tl4L|eCKaF| AYenKa COCTOUT U3 ABYX CTEKO/, . AMHaMqucxoe paccesHue

MeXxay KOTOpbIMKU HaxoamuTcAa TOHKMI CJIOM KUOKOro Kpucrtannia. OKpaLIJeHHbIe

. YnpaBsieHWe OKpacKom
MOBEPXHOCTU CTEKOJ1 06paboTaHbl TaKMM 06Pa30oM, YTO OHM, OCTABaACh NPO3PayHbIMK,

MPONYCKAIOT SNEKTPUUECKMI TOK. TaK1m 06pasoM MONYYaloT KaK 6bl Mpo3payHbiif Kpucransios
KOHZEHCATOp, AM3NEKTPUKOM BHYTPU KOTOPOrO CNYKMT CJIOM KMAKOrO KpUCTanna. . Busyanusaumsa UK-
nsobpeteHuA

. XMMuueckas
YYBCTBUTE/ILHOCTb

. Tepmodopes

. ®ortodopes

. Crpo6ockonuueckum apdeKkT
. MyapoBbiit apdeKT

. BbicokogucnepcHbie

CTPYKTYpbl
. 3neKcTpopeosiorMyecKkui

apdeKkT

. Pecanektpuueckuit achdeKr
. YXupkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6paboTKa MarHUTHbIMMK U
3JIEKTPUYECKMMM NONSAMMU
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[AnHamunueckoe pacceaHune

\JnHaMu4ecKkoe paccesiHme

JuvHaMmnyecKoe paccesHue.
. HA TJIABHYHO

MepBbIM M3 OTKPbLITbIX M, MOXKaNyH Hanbosee BnedaTasowmx 3chdeKToB cTano - ’Knakme Kpuctansl
JMHamMMyeckoe pacceaHue. Mpu onpeaeseHHOM 3HaYE€HUM NPUIIOKEHHOMO NOJIsA . JneKkTpoonTUyeckue
UAKOCTb MENKJY 3NEKTPOAAaMM KaK Bbl CTAHOBUTCSH MyTHOM. CBET, 0 CUX Mop 3 deKTbI

6ECI'IpeI'IﬂTCTBeHHO I'Ipl/IXOAMBLLIMﬁ vyepes )KMAKMI‘;i KpUcCTtann, paccenBaeTca, 1 y4aCTKM

o . AMHaMM‘-IeCKOG pacceaHune
C NOBbILLUEHHOWN HANPAXEHHOCTbIO N0J/1IA CTAHOBATCA BMAHDI.

. YnpaBneHue oKpacKoM

> Kp1cCTanios
10T NPOCTOM 3PP EKT UMEET 6OJIbLLYIO MPAKTUYECKYIO LLEHHOCTb.

. Busyanusauma UK-

JNeKTponpoBOAALLME YHACTKM MOBEPXHOCTU CTEKJIA MOTYT ObITb BbIMOJIHEHbI BBUJE M306peTeHuA
GYKB MU NOObIX reoMeTpUyeknx duryp. MNogaBas Ha HUX COOTBETCTBYHOLIME -+ X1MMMYecKas
HanpAXXeHWs, MOXHO (DOPMMPOBaTb pa3/IMyHbIM 06pa3oM Mpo3payHble U YyBCTBUTEJIbBHOCTb
Henpo3payHble Y4acTKM, TO eCTb C HUYTOXHbIMM 3aTpaTaMM SHEPrMM CO34aBaTb . Tepmodopes

noABUXHbIE M HENOABUMXKHbIE KapTUHbDI. MUcnonb3oBaHne ANHAMMYECKOro pacceAaHMA Ha

o . ®ortodopes
CN10€ KMAKOro KpUCTassia TOJLMHOM B HECKOJIbKO MMKPOMETPOB MO3BOJISIET MOJYYUTh

U306paKeHue, 3aTpaymBas MOLHOCTb NopALKa MMKPOBATTOB. [pu 3ToM M3-3a - CTpo6ockonuuyeckni adheKT
TOHKOCTM CJ1081 3KMKOr0 KPUCTasl/la HEOBXOMMOE HAMpPSAXKEHUE Ha AYEMKE COCTaBUT . MyapoBbiit addeKkT
BCEro HECKOJIbKO BOJIbT. . BbicoKOAMCNEpCHbIE
CTPYKTYpbI
. DnNeKCTpPopeonormyeckmm
3 deKT

. Pecanektpuueckuit apdeKt
. XXungkue Kpuctanbl

. CmauyuBaHue

. JleHTa Mebuyca

. O6paboTKa MarHMUTHbIMMK U
3/IEKTPUYECKUMM NONAMM
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YnpaBneHue oKpackom KpUCTannos

\VnpaBieHne oKpackoii KpICTaIOB

YnpaBneH1e OKpacKkoW KpUCTasisios.

. HATJIABHYIO

YamBUTEIbHbIE NPEBpPaLLEHNUSA NPOUCXOAAT C JIy4OM CBETa NpY B3aMMOAENCTBUM C - Xuprue Kpuctanb
KOIECTEPUYECKUM KUAKUM KPUCTAIIOM, T. €. MEPUOAUYECKONM CNUPAsIbIO. . DNeKTpoonTuyeckne
OcBelLeHHbIM 6e/lbiM CBETOM, OH KaXKeTCs OKpALLEHHbIM W NpK NoBopoTax (Mpu 3 deKTbI

M3MEHEHMU yIrna Ha6l1IOAeHMFI) Ha4YMHaeT nepesimBaTbCA BCEMU LUBETaMU paayrun. JToT

. . AMHamMyecKoe paccesHue
3 dEKT BO3HMKAET NOTOMY, YTO B Pa3/IMHHbIX HANPaB/IEHMAX YellyMKM KpUcTania,

OTparkalolle CBET, PacrnosIoKeHbl Ha Pas/IMYHbIX PACCTOAHUAX M OTPaXKaloT U3 6enoro - Ynpas/ieH1e OKpacKou
LBETa JIMLLb BOJIHbI C ONpeseieHHOM AIMHHOMN. Kpuctannos

. Busyanusauma UK-
TaKow NpocToM M KpacuBbii 3dEKT JaeT OLIESIOMSAIOLLYI0 BO3MOXHOCTb. uso6peTeHus

. XMMHyecKasa
Hanpumep, NycTb KaKoM-TO Y4aCTOK MOBEPXHOCTU HarpeT Ha CoTble J0/IM rpagyca HyBCTBUTEJIbHOCTb
BbilUE OKpY:KaoLWmX. MPUIOKMM K 3TOM NOBEPXHOCTM MJIEHKY C HAHECEHHBIM C/I0EM . Tepmodopes

XOJIECTEPMYECKOrO KUAKOr0 KpMcTassia. B "ropsyen” Touke Lwar cnvpanm 4yTb-4YyTb

. ®oTtodopes
YBE/IMYMTCA U Ha NJIEHKE NOABUTCA TOUKA MHOMO LBeTa. MoKpbiB rotoBoe maesnme (310

Ctpo6ocKonunyeckui apdekT

MOXKeT BbITb MHTErpasibHasA CXeMa Mn JeTasb ABUraTesia) CJI0eM X0JIeCTEPUYECKOrO .
BELLECTBA, MOXKHO MOYYMTb LBETHYIO KapTMHY TEMJIOBbIX HarnpaBieHUM, Ha KOTOPbIN . MyapoBbi1 3¢peKT
KOHTPaCTHbIMW NATHAMM NOCTyNatoT Ntobble AedeKTbl, U HEOAHOPOAHOCTH, AaxkKe . BbicoKogMcnepcHble
CKpbITble JaNIeKo B CTYKType, 671arogapa HEOANMHAKOBOM MX TENJIONPOBOAHOCTH. CTPYKTYpbI
. DMeKCTpopeosiorMyeckum
apdeKT

. Pecanektpuueckuit acheKr
. XXungkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6pa6oTKa MarHUTHbIMK U
DJIEKTPUYECKMMM NONAMM
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Buzyanusauua UK-n3obpeteHus

Busyanusauma MK-u3obpeTteHms.

LIBeT OKpaCKM KMAKOFO KpUCTaNIa 0HO3HAYeH C TeMNepaTypor HarpeTon
NoBEepPXHOCTH. ITOT I EKT NIEKMUT B OCHOBE pa3paboTaHHOro npeobpasoBarens
MH(PaKpaCHOro0 M306pakeHUA B BUAMMOE.

OCHOBHbIM 3/1EMEHTOM 3TOr0 YCTPOMCTBA ABAETCA MJIEHKA XO- JIeCTEPUYECKOro
MAKOro KpMUCTasa, NoBeLEHHAs Ha TOHKYIO YepHylo MeM6paHy. Mem6paHa
norsowaeT coKyCMpOBaHHOE Ha HeM MHMPaKPACHOE M3yYeHME M NepesaeT Temnsio
C/I0K0 JKMAKOrO KpucTanna. LiBeT KMAKOKPUCTA/LIMYECKOM MIEHKM (B OTPAKEHHOM
CBETE) 3aBUCMT OT TEMMNePaTypbl, NMO3TOMY MPU OCBELLEHMU NIEHKU 6e/IbIM CBETOM
noJlyyaeTca BUANMOE M306paxkeHre MHPPAKPACHOTO M3/TyYyeHns. HanoMHUM, YTo ans
npeo6pa3oBaHus MHbPaKPaCHOrO U3/lyYeHUs B BUAMMOE 0BbIYHO MCMO/b3YHOT
npeo6pa3oBaTe/in Ha OCHOBE (DOTO3SMMCCUOHHBIX MU hocdopopecLMpyOLLMX
YCTPOMCTB C BECbMA CJI0XKHOM U AOPOroCTOALLEN 3NEKTPOHUKOM. MNpeaenbHas npocToTa
M Manas CTOMMOCTb JeJlaeT KUIKOKPUCTANI/IMYECKME Npeobpa3oBaTe/iv HECPABHEHHO
60/1€€ BbIrOAHbIMM.

M3 cMecH xonecTepryecKkmnx BELLECTB MOXHO M3roTaB/nBaTb TEMMNEpaTypHble
UMHAMKaTOpbl B MHTEpBane TemnepaTyp ot 20 fo 250 C. MHAMKaTopbl NpeACcTaBAAIT
CO6OM TOHKYIO M'MOKYI0 NJIEHKY XKMAKOTO KpUCTana, 3aK/IHUEHHYI0 MeXay ABYMS
NOIMMEPHBbIMM MNIEHKaMK. TaKylo MIEHKY MOXHO HaK/aZbiBaTb Ha MOBEPXHOCTU
JeTanen Ana permcTpaumm TemnepaTypHbiX rPaMEHTOB B Pas/IMYHbIX HaNpaBeHMsX.

\Busyanmusauust IK-uso6perenus

HA TTABHYIO
Kuakue Kpuctansl
JneKTpoonTUyeckKme

3 deKTbI

JnHamuuecKoe paccesHue

Ynpae/sieH1e oKpacKomn
KpUCTanIoB

Buayanmsauma UK-
U306peTeHns

XuMuyeckas
YYBCTBUTEJIbHOCTb
TepModopes

®oTodopes
Ctpo6ocKonunyeckui apdekT
Myaposbii a¢pdekT
BbicoKkopmcnepcHble

CTPYKTYpbI
3neKcTpopeosIorMyecKui
apdeKT

Pecanektpuueckuit apeKkT
XKunpkue Kpucrtanbl
CmaumBaHue

JleHTa Mebuyca

06paboTKa MarHUTHbIMU U
DJIEKTPUYECKMMM NONAMM
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Xvmnyeckas YyBCTBUTENBHOCTb

\Xumnyeckas 4yBCTBUTETHHOCTD

XUMUYeCKas YyBCTBMTE/IbHOCTb.
. HATJIABHYIO

Kuakue KpmcTanbl XonecTepmyeckoro Tmna (MM Mx cMecu) BeCbmMa YyBCTBUTE/bHbBI K - Xuakue KpucTanbl
NPUCYTCTBMIO NMAPOB Pa3/IMYHbIX XMMUYECKMX BellecTB. MpUCyTCTBUE KpalHe Maoro . DNleKTpoonTuyeckue
KOJIMYEeCTBa Napa MOXKET U3MEHUTb CTPYKTYPY KMAKOro Kpuctania. C nomoLybio 3 eKTb

MAKOrO KPUCTA/IA YAAETCA YCTAHOBMTL MPMCYTCTBME B BO3AYXE Napa npu ero . [IMHammMdecKoe paccesHme
KOHLEHTPaLMM - HECKOJIbKO YacTel Ha MUJIZIMOH. DTOT CMOCO6 MMEET GObLLYI0 i
MPaKTUYECKYIO LIEHHOCTb. . YnpassieHne oKpacKou
KpUCTaNNoB

. Busyanusauyma UK-
nsobpeteHuA

. XMMMYecKas
YyBCTBMUTE/IbHOCTb

. Tepmodopes

. ®oTtodopes

. Crpo6ockonuuyeckuit apdeKT
. MyapoBbiit adpdeKT

. BbicokoaucnepcHblie

CTPYKTYpbl

. DNeKcTpopeosiorMyeckun
apdeKT

. Pecanektpuueckuit acheKr

. XXungkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6pa6oTKa MarHUTHbIMK U
DJIEKTPUYECKMMM NONAMM
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3¢¢EKT paTeKaHnA XNAKOCTU NoJ OKNCHbIMW NMeHKaMy MeTasioB

\3(1)(1)CKT PaTeKaHuA JKUJTKOCTU IO OKMCHBIMY INIEHKAMV METAI/IOB

JddeKT paTeKaHMA KUAKOCTU NOJ OKUCHBIMK NIEHKaMM METasI/I0B.
« HATJIABHYIO

JbdeKT pacTeKaHMA KMAKOCTU NOL OKMCHBIMM MIEHKaMM MeTanIo0B. O6bIYHO OKMCHbIE - Cmauusanue

NJEHKM 3aTPYAHAIOT CMaYMBaHME TBEPAbIX METAJI/IOB M3-3a PE3KOT0 Pas/ivums . 3ddeKT patekaHun
XMMMYECKOM NPUPOAbI OKUCNA U MeTanna. TeM He MEHEE BO MHOTMX CUCTEMAX, YKMAKOCTU MOZ, OKUCHBIMM
HECMOTPSA Ha Ha/JIM4YMe OKMCHOM MJIEHKM, KMAKME METasllbl CMA4YMBaIOT MOBEPXHOCTb nieHKaMu MeTasI/IoB
TBEpAOro Metanna. CMaymMBaHMe NPOUCXOAUT BCIEACTBUE NPOHUKHOBEHKE pacn/iaBa . 3deKT KanMANAPHOro KAes

noa OKMCHBIM CNOM C nocnegywoumMMm pactekaHUEM B CBOGO6paBHOM KannnnapHoM

" " ~ ~ . Tennorta cMaynBaHuA
3a30pe’ MexXay OKMCHOM NNIEHKOU U TBEPAbIM METAJIJIOM.

. MarnurotennoBon acpdeKT

PacTekaHMe MOXKET MOXKET MPOMCXOANTb HE TOJIbKO MOJ OKMCHBIMM MJIEHKaMM, HO U CMaiuBaHuA
NoJ, HEKOTOPbIMU TBEPAbIMM MOKPLITUAMMK. DDDEKT 3aBUCHT OT HaNpAKEHWUH, . Tepmodopes
CUMAIOLLMX TEM0 MM OKMCHYIO MJIEHKY. . ®otodopes

. Crpo6ockonuyeckui apdeKT
. MyapoBbiit adpdeKT
. BbicokogucnepcHbie

CTPYKTYpbl
. 3neKcTpopeosiorMyeckui

apdeKkT

. Pecanektpuueckuit apdeKr

MUcnonbsyeTca npu narke, CBapKe U CKJIeMBaHUN.

. XXugkue Kpuctanbl
. CmauymBaHue
. JleHta Mebuyca

. O6paboTKa MarHUTHbIMMK U
3/IEKTPUYECKMMM NONSAMU
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SpdeKT KanunnApHoro Knes

\9ddexT KanMUIAPHOTO KiTest

JbdeKT KannnnAapHOro Knes.
. HA TZIABHYIO

b deKT KanuaspHoro "knes" - cuenieHue YacTul, NICTUMH U T.A., pa3feNeHHbIX - CmauuBaHune
TOHKOM NPOCJ/IOMKOM CMauMBatoLLEN KMAKOCTH. KanuaspHoe AaBneHue cnocob6eTeyeT . 3ddeKT paTteKaHus
NOBbILWEHNIO NPOYHOCTU TOHKOAMCNEPCHDbIX NOPUCTbIX CTPYKTYP. *KUMAKOCTU NOJ OKUCHbIMM

nJieHKkaMmn MeTaiJioe

. JddeKT KanunnapHoro Knes
. Tennorta cmaynBaHuA

. MarnutotennoBoi acpeKT
CMauYMBaHMA

. Tepmodopes

. ®oTtodopes

. Crpo6ockonuyeckuit apdeKT
. MyapoBbiit adpdeKT

. BbicokogucnepcHblie

CTPYKTYpbl
. 3neKcTpopeosiorMyecKkui

apdeKT

. Pecanektpuueckuit apdeKr
. XXugkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6paboTKa MarHUTHbIMMK U
3JIEKTPUYECKMMM NONSAMU

Copyright © 2007 | KapTa

71 W tembicr 00


http://www.liveinternet.ru/click
http://top100.rambler.ru/top100/
http://top100.rambler.ru/top100/

Tennota cMaunBaHuA

\Tennmora cMauMBaHMA

Tennota cMauyMBaHMA.
. HATJIABHYIKO

TennoTa cMauMBaHMA - BbIAENAETCA MPM CMaYMBaHMM (B TOM YMC/IE U prin - Cmauusanue
u3bUpaTesIbHOM CMaUMBaHUK). FIBNAETCA XapaKTEPUCTUKON MMEPCMOHHOMO CMavMBaHMA . dddeKT paTekaHua
(B TOM yMC/ie CMayMBaHUA NOPOLLKOB). YKMAKOCTH NOJ OKUCHBIMM

nJieHKaMu MeTasiJioB
Mcnonb3yeTca Ana nonyyeHus MHd)OpMaLIMM 0 CBOMCTBaXx Tena (I'IO,D,HO)‘KKM). . 3¢)¢)EKT KanuNapHoro Knes

. Tennota cMayMBaHuA
. MarnutotennoBoi acpeKT
CMayYMBaHuA

. Tepmodopes

. ®oTtodopes

. Crpo6ockonuyeckuit apdeKT
. MyapoBbiit adpdeKT

. BbicokogucnepcHblie

CTPYKTYpbl
. 3neKcTpopeosiorMyecKkui

apdeKT

. Pecanektpuueckuit apdeKr
. XXugkue Kpuctanbl

. CmaumBaHue

. JleHTa Mebuyca

. O6paboTKa MarHUTHbIMMK U
3JIEKTPUYECKMMM NONSAMU
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MarHutoTennoBoit 3pdeKkT cMaumBaHmA

\MaranuTtorennoBoii 3¢ ¢deKT cMaunBaHIsA

MarnutotennoBoi 3hheKT cMauMBaHUS.

. HATJIABHYIO

MarHutoTennoBor 3chdEKT CMauMBaHMSA - UIMEHEHME TEMIOTbl CMAYMBAHUA MEXAY - CmauuBaHune
TBEPAbIM TEJIOM M KUAKOCTbIO, NpoLIesjen MarHiTHyto 06paboTKy.Hanpumep, . 3ddeKT paTeKaHus
TEnoTa CMauMBaHWs MPU KOHTAKTE C yr/iem BOAbl, NMPOLUeWEN Yepe3 MarHUTHoe KMAKOCTM MO, OKMCHBIMM

nose, Bo3pacTaeT Ha 30%. M3MeHEeHUs CMauMBaHMA , Bbi3BaHHblE AENUCTBUEM
MarHMTHOr 0 NOJAIA, HECTabU/IbHbI; OHM MCYE3aloT Yepes HeKoTopoe BpemMs(oT
HECKOJIbKMX YaCOoB /10 HECKOJIbKMXCYTOK).

nieHKaMu MeTassioB
. dddeKT KanunnapHoro Knes
. TennoTta cMayMBaHuA

. MaruutotennoBoit acpbdekT
CMauMBaHuA

. Tepmodopes

. ®oTtodopes

. Crpo6ockonuyeckuit spdeKT
. MyapoBbiit adpdeKT

. BbicokogucnepcHbie

CTPYKTYpbl
. DneKcTpopeosiorMyeckun

3 deKkT

. Pecanektpuyeckui acpdekr
. Xuakue kpuctansl

. CmauymBaHue

. JleHTa Mebuyca

. 0O6paboTKa MarHMTHbIMMK U
3JIEKTPUYECKMMM NONAMMU
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