Enexmpomd?
8 NpupoOi i mexHiyl




v wKana enexkmpomazHimHuUx X6uUsb,
v\ 3acmocy8aHts eneKmpoMAacHIMHUX
X8Ub 8 NPUPOOL | MEXHIYL.




Ha31BaIOTh IIPOLIeC
TTOIINPEHHS 3MIHHOTO eAeKTpOMarHiTHoro IO/ B
IIPOCTOPI 3 IIAMHOM 4Yacy.
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A>xepeaoM eAeKTPOMarHiTHNX XBUAD BUCTYIIA€ e1eKTPpUYHa
YaCTMHKA, sIKa PYXaETHC 3 IIPUCKOPEHHAM. TeOpeTUydHO 11e
A0B1B J>xenmc Makcseaa y 1832 porny, a 40ca1aHO
riagrBepaus l'enpix I'eprr y 1888 porii.



Po31o/iis1 eIeKTpOMarHiTHUX XBHJIb 32 PI3HUMU YaCTOTAMH
Ha3UBAKOTh Becb CHEeKTp eJleKTpOMAarHiTHUX
XBWJIb YMOBHO TIIOJAUISIOTH Ha OKpeMi Jalara3oHH.
HenepepBHa mNOCHIIOBHICTH YacTOT Ta JOBXHWH XBWJIb
CJICKTPOMArHITHUX BUIIPOMIHIOBAHb YTBOPIOIOTH



XapakTepUu3yrOuHu €JIEKTPOMAarHiTHI
XBWJIl, CJI1J 3rajgaTu Mpo 3MIHHULU
eneKmpudHuLU CMPYM. AJKE
3MIHHUW CTPyM — 1€ BHMYIICHI
CJICKTPOMArHITHI KOJIMBAHHSI.

HYacmoma uUX KOJIUBAHb € JYXKE
maJioro (50 I'tx), Tomy nepeaaBaTruch
[l KOJMBAHHS MOXYTh TUIBKH IIO
npoBiiHUKax. L1 ruzekouacmommi
BUNPOMIHIOBAHHST BUHUKAIOMb T
yac pobotu CICKTPUYHUX
reHepaTopis, ooau3y JITHIH

eAeKTpolrepesad.




Joeocurna TakuX XBUJIb 3HAXOAUThCs B Mexkax Bia 100000 km
a0 10 kM, TOMy NpaKTHYHOTO 3aCTOCYBaHHS Il XBWJII HE
MaroTh. [IpoTe 3MIHHUH CTPDYM JIFOJICTBOM BUKODHCTOBYETHCS
AOCUTH IIIVIPOKO.



Paoiosunpominiosannsm Ha3UBaIOTh €JIEKTPOMArHiTHI
XBHJI1 3 JOBKHHOK B j1arna3oHi Big 0,1 mm g0 10 km.
Yacmoma panioxsmib: 3:10% - 3-10'% I'y
Bech paaioaiana3oH eJIEKTPOMArHiTHUX XBHJIb
pO3IOALISAETHCS Ha:

» JIOBTl,

» CepeJiHl,

» KOpOTKI,

» YIBTPAKOPOTKI.
[lepumum, KoMy BAaJIOCs CTBOPUTH 1 JACTEKTYBATH
CJICKTPOMArHITHITHI XBuUJl, ctaB /. I'epy (1987 p.).
A 7 tpaBus 1895 poky O. [lonos npoaeMOHCTpyBaB

ALIO IIePIIIOTO paaloIrpuiMadya.



OTtpumatd  pajiloXBWIlI  MOXKHA 32
JIOTIOMOIOI0 2eHepamopieé HA eneKmpOHHUX
AAMNAX YU MPAH3UCMOPAX.

JKUTTS CydyacHOTO CYCHUILCTBA HEMOMKIIUBE
0e3 MmocTiiiHOro oOMIHY 1H(pOPMALIEL.
Paodio, menebayenns, paoionoxamopu ma
CMIILHUKOBULL 38'30K BIIITPAIOTH Y LIbOMY
HEaOUsKY POJIb.

Baracmugocmi padiogunpominio8anH.
» OTMHAIOTH 3EMITIO;
» TOIJIHHAIOTHCH;
» BIJIOMBAIOTHCA;
» TOIIMPIOKOTHCS MPSAMOIIHIMHO.



3acmocogyroms padioxXeul y. g
v' pamio3B’s3Ky;
v' TenebadyeHHI;
v’ paaioJioKailis;
v/ CTUIBHUKOBHUH 3B'SI30K.




Inppavepsonumu npomensmu Ha3UBAKOTH

XBHJI1, JIOBXKMHA AKUX JIEXKUTH B J1alla30Hl:
0,1 Mmm-770 HMm.

Yacrora: 3:10'% - 3-10" I'x

[lle B I cr. H. e. Tur Jlykpeuin Kap
BUCJIOBJIFOBAB MpunyineHHs, mo y CoHi
«€ 0Oarato apKux, CHJIBHUX Ta He-
BUAUMMX IIPOMEHIB...»

Y 1880 poui Binvsam ['epuiens HaipyKyBaB

CBOI  poOotH MPpO  JIOCHI/DKEHHS  iin

1H(paYEepBOHOTO BUIIPOMIHIOBAHHS.
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Jicepenamu 1HppauepBoHUX XBUIb € COHILE, 31PKH,
[UIAHETH, OYAb-KE TUIO, TEMIIEpaTypa KO0 BUIA
3a TEeMIEepaTypy HaBKOJUIIHBOIO CEPEAOBULIA.
[putimavamu 1HGPAYEPBOHOTO BUIIPOMIHIOBAHHS €
TEPMOMETPH, (POTOpPE3UCTOPHU, (HOTOECIEMEHTH Ta 1H.

Bracmueocmi:

\/

%* TIPOXOJUTH KP13b KAPTOH, YOPHUM MAIlIp,

TOHKUHM 111ap €00HITY, ac(aibT,
\/

armocdepy 3emil,
* CHJIBHO MOIIMHAETHCS BOIASHOIO MapOoIo.




3acmocysanns iHppavepeoro20 GURPOMIHIOBAHHS:
v' (hororpadyBaHHs 3eMHUX 00'€KTIB y TyMaHi if TEMpSBI;
v' TIpOrpiBaHHS TKAHMH XMBOTO OPraHi3my;
v\ cymiHHs JepeBrHd, mo(hapOoBaHUX OBEPXOHD,
MiirpiBaHHs MaTepiais; i :
v’ BCTAaHOBJICHHS OXOPOHHOI CHTHAMI3aMii y \\
IPUMILIEHHSAX; /

£

vy cepi MeAMIMEH, Te0/e3ii, KpUMIHATICTHKH,
vy BIHCHKOBIH CripaBl (IPUJIaId HIYHOTO OayeHHs
TOIILO).




Buoume eunpominioganis — 4acTHHA €IEKTPOMATHITHHX
XBIIb, SIKI CHPUUMAIOTHCS OKOM. OCKUIbKH  KOJIIp
CBITJIOBOTO ITy4YKa BU3HAYAETHCA YACTOTOI KOJMBAHB, TO
TaKk 3BaHe Oule CBITIO CKJIAfaeThes 3 HabOpy
eJEKTPOMATHITHUX XBHJIb PI3HUX YacToT, AKI MOCTIHHO
[IePeXOATh OJHA B OJIHY.

Jlosoicuna XBUIb BUAMMOTO BUIPOMIHIOBAHHSA JIEKHUTH B
mexax: 770-380 um, a vacmoma —4:10'4 - 8:10' I',




Buoume ceimio JOAUW BUBYAKOTH MOHAJ
2000 poxkiB. IToyarok y pO3BHUTOK HayKu
Npo CBITVIO — ONTUKH — 3p00uin: E6xuio,
Apximeo, Hoiomon.

Bracmueocmi:
v BiJIOUBAETHCH;
v 3aJIOMJIIO€THCH,
v’ Jli€ Ha OKO.

Mae BesiMke 3Ha4YeHHS 1Sl
YKUTTS 1 JISJIBHOCTI JIFOJIEH,
HECYTh 1H(OpPMAIIIIO PO

HaBKO/ANIITHE CEPEAOBIIILIE.



Bunpominiosanns, 10 BUABISETHCS O€3MO0CEPEAHBO 3a
(b10JI€TOBOXO YAaCTUHOK BHIAMMOIO CIIEKTpa,
yiempaghionemoesum.

Joeowcuna xeuni: 380-5 um, yacrora: 8:10'4 - 6:10'° 'y
Biakpurto B 1801 poui H. Pimmepom i V. Borracmonom.
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Lcepena:
v’ COHIIE, 30Di;

v\ CBITJIO €NEKTPUYHOI IyTH;
v Ta30pOo3psAAHUX JIaMIL.

[puumaui:
% (hoTOCNIEMEHTH,
% (doromiomnu,

*%* 10HI3aIIHI KaMepPH,
<

%* JIIYUIBHUKH (DOTOHIB,
%* (hOTOIIOMHOXKYBAYI.




Bracmueocmi.

BUKJIUKAE JIFOMIHECLIEHLIIIO;

BUKJIMKAE (OTOC(EKT;

CrIpUyYMHA€E (POTOXIMIYHI pPeaKIlli;
CIIpaBisie OAKTEPULIMIHY A10;

BILTMBAE HA LIEHTPAJIbHY HEPBOBY CUCTEMY;
CIIPUYUHSIOTH YTBOPEHHS 3aXHCHOTO
MIIMEHTY — 3acMary (BiTamiH B,);
PYMHYIOTh CITKIBKY OKa.
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3acmocy8anH:

S8 NSRS NN

N

B JIIOMIHECLIEHTHHUX JaMIiax,

JIFIOMIHECUEHTHOMY aHaJI31 Ta Ae(}eKToCKOMIT;

y IPOMUCIIOBIN €JIEKTPOHILII W aBTOMATHII];

y TEKCTUIIBHOMY BUPOOHUIITBI;

BIIIrpa€e BaXUIMBY POJIb Y (P1310J10T11 TBAPUH 1 POCIINH;
JUISL CTepHIII3aLli MOBITPS B IIPOMUCIIOBUX
MPUMILIECHHSAX
Yy MEJULIMHI.




Bunpominioeannsi BUHMKA€ Il 4Yac TraJibMyBaHHs
CJICKTPOHIB, K1 MPUCKOPIOIOTHCS CUIIBHUM EJIEKTPUYHUM
[1OJIEM.

3anareHTyBaB BIJAKPUTTS HEBUIMMOIO BHUIIPOMIHIOBAHHS
Penmeen 8 nucronana 1895 poky, ske OyI0 Ha3BaHE
X-npomeHsmu. Y 1901 poui Penrreny Oyna npucymkeHa
nepiia B icropii HobemniBebka rpemist 3 (h13UKH.

JbkenesioM DEHTIreHIBCHKOIO BUIIDOMIHIOBAHHS BUSBUBCH
aHOJ BaKyYyMHOI TPYOKIL.



B upomy x Hanpsimi ¥ 10 HbOT'O IIpalloBajin Oarato BUe-
HUX, Yy TOMY yucil v IBan Ilyroi — ynpoaosx 14 pokis.
3aliMarO4YMCh ra3opo3psAHUMHU IPOLeCaMU B KaTOIHIN
Tpyoui, [Tymroln BuHaMoB Tak 3Bany "namny [lymros",
siKa BUITyCKaJjia HEB1JIOME ITPOMIHHS. 3a JIOITOMOI0K Oa-
pP1€BO-TJIATUHOBO-1[1aHICTOTO €KpaHa B1H 3pOOHMB 111 IIPO-
MEH1 BUJIMMHUMH, 1 II0YaB pOOUTH Pi3HI1 3HIMKHU (3apas
BOHHM HA3MBAIOTHCA DEHTIEHOIDaMaMM). 110 BUDIZHSJIHUCS




BHUCOKA IIPOHUKAKO4Ya ¥ 10H13yr04a 3aTHICTD;
HE BIIXWISIETHCS €JIEKTPUYHUM 1 MAarHiTHUM
MMOJISIMHU;

BHUKJIMKAE JIFOMIHECLIEHIIO;

cripaBiisie POTOXIMIYHY 11O;

CIIPaBJISIE JIOCUTH CUJIbHY O10JIOTTYHY A0 Ha
OpraHisMm y HUJIOMY;

v’ NOIIUPEHHS, BiIOMBAHHS, 3aJIOMJICHHS,
iHTepdepenuis Ta JudpaKiis.
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3acmocy8aHHsL:
** (mrooporpadis;
%* PEHTTE€HIBCHKHM aHaJIi3;

Kpucraaorpadis.



KopOoTKOXBUJIBOBE €JIEKTPOMArHiTHE BUITPOMIHIOBAHHS,
10 BHHUKAE TIpPU poO3Maal paaloOaKTUBHHUX SJIED,
nepexonl sjaep 13 30yIHKEeHOro craHy B OCHOBHUM,
B3a€MO/I11 MIBUIAKHUX 3apsPKEHUX YaCTOK 3 PEYOBUHOIO,
AHITUISALIT €JIEKTPOHHO-TIO3UTPOHHUX I1ap TOIO.
JHoeowcuna xeuni: 1071 - 3-10°15 M.

Yacmoma: 2-10'% - 3-103° I'1.

Briepire y-BUIIpOMIHIOBaHHA A0CAIAUB A.
bekkepean y 1896 p.



Bracmusocmi y-npomenie nye noaioHi Ha
BJIACTHBOCTI PEHTICHIBCHKHMX MPOMEHIB, aJle MAKOTh:
v' Oinblily 10HI3YIOUY 34aTHICTh;
v' Oinblly IPOHUKIIMBICTB;

v/ OiibIly 4aCTOTY KOJIMBAHb;
v’ Ginblny HeGE3MeKy IS dKUBUX OPTaHi3MiB.

3acmocyeamHsi:
= Yy MEIUIHUHI,
= Ha BUpOOHULTBI (Y -aedexrockoris).




3 4YaciB ICHYBAaHHSI JKMTTA Ha 3eMJil BCl OpraHi3Mu
nepedyBaloTh I11J] BIUIMBOM I[PUPOJAHUX EJIEKTPOMArHiTHUX
MOJIIB: €JIEKTPUYHE I10JIE, 110 YTBOPIOETLCS MK 10HOC(hEpOIo
M 36MHOIO [MOBEPXHEI0, €JICKTPUYHI M MarHiTHI IMITyJIbCH, 1110
YTBOPIOKOTHCSI B MOMEHTH OJIMCKABOK 1 SIKI MOIIMPIOIOTHCS B
arMmocdepl Ha BEJMKI BIJICTAHl, Mar”HiTHE I10JIe Hauoi
[UIAHETH 31 BCIMAa MOro KoJauBaHHSAMM. JKHBI ICTOTH B XOJI
€BOJIIOLIT MPUCTOCYBAJIUCH IO BIUIMBY IMX XBWJb. Alle 3
PO3BUTKOM TEXHIKH, KpiM npupoaHux jmxepen EMII, vy
BEJIMKOMY 00Cs31 3 SIBJISIIOTBCS ILITY4YHI, SIKI BHIIPOMIHIOIOTH
XBWJI1 pI13HUX Jalana3oHiB. Ciyg Aoaatd CHOAM M pajalauiiHe
BUITPOMIHIOBAHHS B TUX MICLSIX, SIKI HAMOUIbIIE MOCTPaXK1aju
B1J1 aBapii Ha YopHoOuiabschbkiii AEC. JI0aCTBO CHOTOIH1 )KMBE
B TaK 3BaHII



ASKyI0 3a yBary!



