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IBaHO-PpaHKIBCHK
Meta po6oTH: 3HANTH BOJIBT-aMIIEPHY XapaKTEPUCTUKY T'a30HAMIOBHEHOI JaMIH 1
BHUBUYCHHS PENaKI[IHHUX KOJIHBaHb.

Teopernuni BiZoMocTi

["a3u B OCHOBHOMY CTaHi CKJIQJal0ThCS 3 €ICKTPUYHO HEUTpPaTbHUX aTOMIB 1
MOJIEKYJI, HE MAlOTh BUIBHHUX 3aps/iiB 1 TOMY HE MPOBOJSATH €IEKTPUUYHUN CTPYM.
[IpoBomWTH BOHM MOXYTh TUIBKM B TOMY BHUNAAKy, KOJHM YacTHHA MOJCKYI
10HI3YEThCS — PO3MICIUTIOETHCST HAa TIO3UTHBHI 1 HETaTHBHI 10HU. 3BUYANHO
MPOXOJUTh PO3MICIUICHHS Ha OJIHOBAJCHTHO ITO3UTHUBHO 3aps/KEHUN 10H 1
eJeKTpoH. loHiZamis Moxe BiIOYyBaTHCS BHACIHIJOK: CHJIBHOTO HarpiBaHHS,
PEHTIeHIBCbKMX TPOMEHIB, PaJI0aKTUBHOTO BUIPOMIHIOBAHHSA, KOCMIYHUX
MIPOMEHIB, OOMOapyBaHHSI MOJIEKYJ Ta3y SIKI PyXaloThCsl 10HAMU 1 €JIEKTPOHAMU
(Tak Ha3UBAETHCS yAapHA 10HI3aIlis).

Tak gk B 3BHYAWHMX yMOBaX Ta3 3aBXJIMU IMIJJAETHCS BIUIUBY KOCMIYHUX
IIPOMEHIB 1 Pa/llOAKTUBHOTO BUIIPOMIHIOBAHHS, TO B HbOMY 3aBXKIU 3HAWIyThCS
BUTbHI 3apsiau. OJIHAaK IHTEHCUBHICTH 10H13a1lii ANy, BUBYAETHCS YUCIIOM Tap 10HIB

pI3HOrO 3HAaKa, BHHUKAIOYM B OJWHHUIN O00’€My Ta3y 3a OJWHHUIIO Yacy, B

3BUYAMHMX yMOBax [Jy)Xe MajJa 1 He MOXe 3a0e3leUuTd  3HAYHOI
eJIEKTPOIIpOBiAHOCTI. ToMy ra3u moBojsATh cebe sik i3omsTop. [lopsn 3 mporecom
10H13alli B ra3l OpOXOJIWUTh 1 3BOPOTHIA MpoleC — pPEeKOMOIHAlisA, 3 €JHAHHS
MO3UTUBHUX 1 HETaTUBHUX 10HIB B HEWUTpaibHI aToMu. BiporigHICTH Takoro
MPOIIECy MPOMNOPIIAHA SIK YUCITY MO3UTUBHUX, TaK 1 YUCITYy HETAaTUBHUX 10HIB.
Tomy KiIbKICTh pexkoMOiHOBaHUX 3a lc B oauHumi o0’emy map 10HIB AN,
MPOTIOPIIiiiHA KBaIpaTy 10HIB 1[0 MICTUTHCS B OJIUHHUII 00’ €EMY:
An=k-n?, (12.1)

ne kK — koedirieHT pekomMOiHaIlii.

[lin BrutMBOM 1oHI3alii 1 pekomOiHalii B ra3i BCTAHOBJIOETHCS PIBHICTH
NOJIOKEHb (TaK HA3WBAETHCS AMHAMIYHA pIBHOBAra), KOJIM YHKCIO Tap 10HIB,

BUHUKAIOUM B OJUHUYHOMY OO’€My 3a OJMHHUIIO Yacy, piBHA YHUCIY



pexomOiHOBaHUX Tap: AN;=AN,. B monoxeHHi piBHOBAaru B OJWHUII 00’€My Ta3y

OyJie 3HaXOJIUTUCH N Map 10HIB:

SIkmno ra3, 3HalACHUA i BIUTMBOM 30BHIIIHBOTO 10HI3aTOPA, 3aKPIIJICHUNA B
K0JIOy 3 BMAassHUMHU B HEl €JIeKTPOAaMH, TO MPHU MOJadi Ha €NEeKTPOIU HAIMPYTH IO
TpyOui mpoiae ctpyM. I[Iporiec mpoxo/KeHHS CTpyMy 4epe3 Ta3 Ha3UBaA€ThCSA
razoBUM po3psaoM. Koiu eneKkTpomnpoBiIHICTh Ta3y BHHHKAE 3a PaxyHOK
30BHIIIHBOTO 10HI3aTOpa, TO EJNEKTPUYHUN CTPYM, BHUHHKAIOUA B HBOMY,
HA3MBAETHCS HECAMOCTIMHMM pO3pSAAOM. [3 TpUNHMHEHHSM il 30BHIIIHBOTO
10HI3aTOpa TakWW po3psiA NpUNMHSETbCSA. EnekTpuuHuid po3psag B rasi,
30epiraeTbCcsl MiClsd TPUNUHEHHS i 30BHINIHBOTO 10HI3aTOpa, HA3UBAETHCSA
CaMOCTIMHUM Ta3oBuUM po3psgoMm. [llo6 ue 3aificHuTu HEoOXiaHO, 100 B
pe3yibTaTi caMoro po3psay B rasi 0e3nepepBHO YTBOPUIIUCH BUIIbHI 3apsi/Iu.

BennunHa eneKTPUYHOTO CTPYMY B Ta3i | (€IEKTPUYHUN CTPYM, MPOXOIUTH
4yepe3 OAMHHMIIIO TUIOIII MOTIEPEYHOro Mepepizy) 3yMOBIEHA PYXOM SIK MO3UTHUBHUX,

TaK 1 HETaTUBHHUX 3apsIiB:

j=q"nvVi+qnv-, (12.3)
ne g+ i  — BeIMYMHU NO3UTHBHHUX | HETaTMBHMX 3apsamiB; & i ¢ — cepenns
KBaIpaTUYHA MIBUAKICTH BIIOPSAKOBAHOTO PYXY 3apsay; N — KOHIIEHTpAIIis 3apsay

Cepennsi IIBUIKICTh BIOPSAJIKOBAHOTO pyXy MPOMOPIiHHA HANPYKEHOCTI

€JEKTPUYHOTO NoJis £
3" =9"-E; 9 =9 -E, (12.4)
e 9" 1 9 — pyXu MO3UTUBHUX 1 HEraTMBHUX 3apsamiB (IIBUAKICTH iX
BIIOPSIKOBAHOTO PYXY MPHU HANPYKEHOCTI enekTpuuHoro nous E=I B/m). Toxi
ji=(q" -9 +q -9 )nE. (12.5)
[TopiBHsiemo 110 hopMyity 13 3akoHOM OMa B nudepeHItiaibHii hopmi:
j=o-E, (12.6)
ne G — enexkTponpoBITHICTb.

EnexTpomnpoBigHicTs Oy/e piBHA:



o= -9 +q -9 )n. (12.7)
BpaxoByroun, 1o rasW 10HI3YIOTBhCS, SK TIPaBUJIO, HA EJICKTPOH 1
OJTHOBAJICHTHUH IMMO3UTHUBHO 3apsPKEHUH 10H, MOXHA 3aIHCATH:
oc=e-n(g" -9). (12.8)
3aneXHICTh CTYMY Bil TPHKIAICHOI 0 €IEKTPOJiB HANPYTH HA3HUBAETHCS

BOJIBT-aMIIEPHOIO XapaKTepuCcTUKO0. BoHa 300paxyeThest Ha puc. 12.1.
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Komu 10 enexTpo/iB NpUKIACTH HAMPYTy, TO 10HU 1 €JIEKTPOHU MiJT J1€I0 CUJT
31 CTOPOHU EJIEKTPUYHOTO MOJsl OyAYTh PyXaTUCh 10 MPOTUIEKHHUX E€JIEKTPOIIB.

[lpn w™manux Hamnpyrax (oussHka 1) KOHIGHTpaAIis 3apsaiB  3aJIUIIAETHCA
MOCTIWHOO, TaK SIK IHTEHCHBHICTH ioHi3amii AN, OGyme MOCTIHHOI, a eIeKTPOaH

OyIoyTh JOCSTaTd JIMIE HE3HAYHOTO 4YHCia 3apsA/DKEHUX YacTUHOK. Tomy
€JIEKTPOIPOBIAHICTh TAKOXK 3AJIUIIAETHCS MOCTIMHOIO, 1 CHUJIa CTPYMY IPOIOPIIiiiHA
HAIPY>KEHOCTI €JIEKTPUYHOTO TOJIs B BIAMOBIAHOCTI 710 3akoHy Oma (12.6).

[3 30inbmIeHHAM pi3HULl TOTeHIianiB (auisiaka [I) jdiHIAHA 3almeXHICTh
nopyuyeThbes. Lle mop’si3aHo 3 TUM, 110 MifA Ji€I0 MOJS 3HAYHA YacTUHA 10HIB 1
CJIEKTPOHIB JIOCSTa€E €NEeKTPosiB. Lle mpu3BOAUTH 10 3MEHIIICHHS KOHIICHTpAIIil
3apsiiy 1 MOPYIIEHHS MPOMOPIIHHOCTI MiXK CTpyMoM 1 Hamnpyrotwo. [lounHarouu 3
nesikoro 3HaudeHHs Hamnpyra (aumsaka III), cTpym 3amumaeThcsi HE3MIHHUM 3
3pOCTaHHIM Hanpyru. Lle moscHIOEThCS TUM, IO BC1 3apsiy, BUHUKAOY1 B Ta3i Mij
JIE€I0  30BHIIIHBOTO 10HI3AaTOpa, JIOCATAIOTh  EJEKTPOAIB, HE BCTUTAIOUU

pexoMOinyBaTu. TomMy TIpM HE3MIHHIM 1HTEHCHBHOCTI 10HI3allli HE MPOXOJUTH



JANBIIOTO POCTY CTpyMy IpH 30inbiieHHi Hanpyrd. Komu B o6’emi TpyOku V B
OJIMHMITIO Yacy YTBOprOeThCs AN;V map BUIBHUX 3apsiIiB 1 BC1 BOHM IOIAIal0Th
Ha €JIEKTPOJIU, TO CTPYM B TpyOIi Oyme:

|, =An -V g, (12.9)
He [, — cTpyM HacHYeHHS — MAaKCHMAJbHO MOXJIMBUH CTpyM MNpH JaHIN
IHTEHCUBHOCTI 1oHi3amii. ['a30BUH po3psja, NPOXOAUTh MPHU HAIpyrax, sKi
BinmoBinaoTh oomactsm 1, 11, 111, 3HaX0AMTHCS HECAaMOCTIHUH Ta30BUI PO3PS/I.

[Ipy mnonpanmplioMy 3poCTaHHI Hanmpyrd (IUIIHKAa 4) TPOXOIUTH Pi3HE
30iIbIIeHHST cTpyMy. lLle MOSICHIOETBCS yHapHOIO 10HI3ALIEI0: EIEKTPOHH, SKI
BUHUKJIA B ra3i 3a paXyHOK 30BHIIIHBOIO 10HI13aTOpa Mij Yac 4acy CBOTO PYXy 10
aHOJy TiJ] JAI€I0 EJIEKTPUYHOTO MO0JIs1, HAaOyBalOTh €HEPTii, TOCTATHHOI JJIs 10H13a1li1
HEUTpaJIbHUX MOJIEKYJ ra3y IpH 31TKHEHHI 3 HUMH. [Ipu 31TKHEHH1 YTBOPIOIOTHCS
BTOPUHHI €JEKTPOHM 1 10HU. B CBOIO uepry BTOpPUHHI EJIEKTPOHH, SKi
MIPUCKOPIOBATIUCH TTOJIEM, MOXKYTh TaKOK 10HI3yBaTU HEUTpaIbHI MOJIEKYJIH rasy.

Yucno HOCIIB CTpyMy JIaBUHOTIOIIOHO 3pOCTaE, 3pOCTAE 1 BEIMUYUHA CTPYMY.
Anie po3psii B Ta3l 3aJIMIIAETHCS 1€ HECAMOCTIMHUM, TakK SIK yJapHa 10Hi3aIlis,
BUKJIMKAaHA OJHWMHU EJICKTPOHAMH, HEAOCTATHS IS MIATPUMAHHS PO3PSAIy TMPH
3HMUIICHHI 30BHINIHLOTO 10HI3aTopa. lle BU3HAYeHO THUM, IO EJICKTPOHU
pYXarlThCsl B EJICKTPUYHOMY TIOJI BiJ] Karoja A0 aHoja. ToMy BOHH MOXKYTh
10HI3yBaTU TUIBKU TI MOJIEKYJIM ra3y, Kl CTOSTh OJIMXK4Ye JO0 aHOJa MOPIBHSHO 3
MICIIEeM BUHUKHEHHSI JTaHOTO ejekTpoHa. [lo6nm3y kaToma eIeKTpOHH IIe He
MalTh €HEeprii, JOCTaTHBbOI ISl 10HI3allli, 1 B LI OOJACTI €IEKTPOHU MOXKYTh
BUHUKATH TUIbKU 3aBJISIKM HassBHOCTI 30BHIIITHBOTO 10HI3aTOPA.

Komu nis ocTaHHBOTO MPHIHUHSAETHCS, TO O0JACTh yJIapHOiI 10HIZaIli Oyje
MOCTIHHO CKOPOYYBATHCh, MPUTITAOYUCH JI0 aHOAY IO Mipi pPyXy 10 HBOTO
CJIEKTPOHIB, 1 B KIHIIl KIHIIIB yJapHa 10HI3AIls 1 €JIEKTPUYHHA CTPyM B rasi
npunuHseTbes. [lepexim Bi HECAMOCTIHHOTO pO3PsiAy 10 CaMOCTIHHOTO
3AJIMIIAETHCS MOXJIMBUM JIMIIE TPU TaKid HAmpy3l MDK €JEeKTpoAamMu, KOJIu
MO3UTHBHI 10HU T€K HAOYBarOTh €HEPTii, TOCTATHHOI JJI 10HI3aIlii MOJIEKYJ Ta3y,

BUHUKAIOTh JIBA 3yCTPIYHUX MOTOKH, KOXKEH 3 SKMX 3aTHUNA BUKJIUKATH 10HI3AI[1I0



razy. B 1mpomy Bumagky 30BHIIIHIA 10HI3aTOpP HE BIAITpae BaXKJIMBOI POl B
ra3oBOMYy poO3ps/i, TaK SIK YMCIO TMOYATKOBHMX 10HIB Maje MOPIBHSIHO 3 YUCIOM
BTOPMHHUX 10HIB 1 MPUIIMHEHHS il 10HI3aTOpa HE BIUIMBAE HA TMPOXOKEHHS
po3psify.

JlocBiT mOKa3ye, 10 B OUIBIIOCTI BHUMNAJKaX CIIOCTEPITaEThCS HE YJapHa
10HI3aIlisl MOJEKYJd rasy 10HaMH, a BUOMBAHHS HHUMHU €JIEKTPOHIB 3 IMOBEPXHI
KaTroja, TaKk SK B I[bOMY BHUIAJKy po0OOTa, BUKOHAHA 10HAMH, MEHIIA, YUM MpU
ymapHii ionizaiii. [Topsa 3 mporiecamu BUOMBAaHHS 10HAMH €JIEKTPOHIB 13 KaTOAIB
— BTOPUHHA €MICisl, HE MEHII BaKJIUBUM BUSBISETHCS (POTOCPEKT — BUOMBAHHS
CJICKTPOHIB 13 KaToja Mij JII€I0 CBITJIa — JOCTATHBO IIBUIKUMA €IEKTPOH MOXKE HE
TIJIBKH 10HI3YBAaTH MOJIEKYJTy, ajie 1 IEpPEBECTH YTBOPEHHI 10H B 30yPKEHUI CTaH.
[lepexonauu 3a ©UM B HOCTIMHE IMOJIOKEHHS, 10H 3aJ]MILIA€E KBAHT €HEprii, IKUi
3MaTHUNA BUKIWMKATH (OTOIOHIZAIl0. BuIlyCckaHHS CBITIIa NPOXOAUTH IPHU
peKoMOIHaIli TO3UTUBHUX 10HIB 3 €JIEKTPOHAMU — «PEKOMOIHAIIHE CBIYEHHS.

[linBuIlleHHS HAMpPyTW Ha €JIEKTPOJIaX, MOXKE BUKIMKATH BCl IIi MPOIECH 1
3MIACHUTH Mepexij Bl HECaMOCTIMHOTO po3psiay A0 camoctiiHoro. Llei nepexin
HA3MBAETHCS EJIEKTPUYHUM MpoOIroM rasy, a BIJAIOBIJIHA Hampyra — Hampyra
zamamoBanHs Us. BoHa 3amexuTs BiJ XIMIYHOT IPUPOIM Ta3y, MaTepiany KaTtoja,
dbopMu eNeKTpoAiB 1 BIJCTaHI MK HHMH, THUCKYy Ta3y 1 HasBHOCTI B
HBOMY TIPUMICIH.

IneanizoBaHy BOJIBT - aMIIEpHY XapaKTEPUCTUKY ra30HANIOBHEHOI JIaMIH Ky MU

BHMBYAEMO B JlaHiil poOOTi HaBeneHo Ha puc. 12.2.
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[Mpu nHampy3i U<U; cTtpym B jammi Opu 3BHYAMHMX 30BHIIIHIX 10HI3aTOpax

MaJiiii, 1 MM HOTO pO3TJIsaTi HEe OyaeMo.

Skmio 30UIbIIYBAaTH PI3HULIIO TMOTEHINIANIB Ha €JICKTPOJAaxX JaMIId, TO MpPH
sHaueHHI U<Uj; cTpuOKOM BCTaHOBJIIOETHCS 3HAYEHHS CTPyMY, piBHE [3, 1 JlaMIia
«3aropsieTecsi». [Ipu mopanblioMy 3pOCTaHHI HAMpPYTd CTPyM 30UIBIIYETHCS 3a
3aKOHOM, OJIM3BKUM JO JIIHIKHOTO. SIKIIO 3MEHIIYBaTH HAMpyTy Ha <«JIaMIi», TO
npu Hanpysi, piBHIM Uz, 1amna mie He racHe. [Ipo1oBKyroun 3MEHILIEHHS HANPYTH,
MOJKHA MOOAYUTH, IO JIKIIE MPH AesKiid Hanpysi (Hampyra 3racanHs Up), ska
MeHma, yuM Uz, j1amma «racHe» 1 cTpyM cTpuOkonoaiono magae. Ilpu upomy
CaMOCTIMHUI pO3ps] B JIaMITl TPUIIUHAETHCA. Y 3BHYAWHOI JIAMIM 3aJI€KHICTh
I = f{U) BusBnsieThCs HE MOBHICTIO JiHIHHOW0, mpuyomy nipu U>Uj; kpuBi, 3HATI
OpU 3pOCTaHHI 1 CHAJaHHI HANpyTH, HE MOBHICTIO CHIBMNAJAI0Th. Aje Il
BIJIMIHHOCTI HE 3Ha4Hi, 1 MU MOXEMO B JaHii poOOTI IIUM 3HEXTYBaTH.

HamoBHeHi Tra3oM JlaMIM 9YacTO BHKOPHUCTOBYIOTH [IJII  OTPHMAaHHS
penakcaliifHuX KoJuBaHb. PenmakcaiiiifHi KOJMBaHHS — TMEPIOAUYHE KOJIMBAHHS,
ske 3a (OPMOIO PI3KO BIAPIZHAETHCA BIJ CHHYCOIJAIBHUX 1 SIBJIsSIE COOOIO TPOILIEC
BUHUKHEHHS JICKTPUYHOI HAMIPYTH. KA MEPIOAUIHO TTOBTOPIOETHCS.

Posrasituemo poboTy reHepartopa pernakcamiiHuX KojuBaHb. [IpuHImmoBa
cxema mnpencraBieHa Ha puc.12.3. BiH ckinagaeTbes 13 JpKepesia MOCTIHHOT
Harpyru Up, koHneHncaropa emHuictio C, ornopa R 1 mamnu JI. SIKIO MiKIIFOYUTH
JUKEPEIIo, TO B KOJI OSIBUTHCA cTpyM. Orip JaMmIiu, sSika HE CBITUTHCS HECKIHYEHHO
BEJIMKHM, 1 CTpyM OyJe 3apsKaTh KOHJeHcaTop. Pi3HUIM MOTeHLialB Ha HOTo
oOkiamkax Oynme 3poctatd. BiamoBimHO 3pocTae 1 pi3HMIS TOTEHINATIB Ha
eJIEKTPO/IaxX JIAMITH, TAKITIOUYCHUX TapajebHO KoHaeHcaTopy. Komm BoHa mocsirae
3Haue€HHA Hanpyru 3anamoBaHHs U, namma «3aropserbcs» #Moro —omip
CTpUOKOIIOAIOHO 3MEHIITY€ETHCSA, 1 BOHA TIOYMHAE TPOBOJIUTH CTPyM. Tak sik omip R
BEJIMKHUM, TO MIATPUMYBATH CTPpyM OYyIyTh B OCHOBHOMY 3apsiy, PO3MIILIEHI Ha
oOKkilamkax KoHAEHcartopa. lle BUKIWMKAae IIBUAKE CIHAJaHHA HANpyrd Ha

KOH/ICHCATOP1, 1 KOJIM BiH JIOCSTa€e 3HaYeHHsI Hanpyru rameHHs Uy nammna «racHe»



1 IIpoLieC MTOYNHAETHCS 3HOBY. BUHMKaIOTh penakcarliiini konuanus. Kpusa 3Minu

HaIpyTy Ha KOHJEHCATOP1 IpeACcTaBiieHa Ha Mail. 12.4.

— 11—

R
O U c= 1
0 €
@
Prc. 12.3
u
A
0
T ™ W S
Uppofmmmmmmmmmm e Moo NN
> t
Pric.12.4

3Hali1IeMOo 3aKO0H, 3a IKUM Oyjie 3MiHIOBAaTUCS HAMNpyra Ha KOHJIEHCATOPI.

B Oynp-skuii MOMEHT 4Yacy BeiauuuHa Hampyru Uy piBHa cyml Hampyr B
eJIeMEeHTax KoJja:
Up=IR+U, (12.10)
ne U — pi3Hulls NOTEeHIlaliB Ha O0KJIaJIKaX KOHAEHCaTopa.
3apsi KOHJIEHCATOPa 3MIHIOETHCST BIIPOIOBK MPOTIKAHHS MO KOJII €JIEKTPUYHOTO
CTpyMY:
dg=1-dt. (12.11)
3MiHa 3apsiy BUKIMKAE 3MIHY PI3HMII MOTEHLIAIIB:

du=% (12.12)

I3 piBusanns (12.11) 1 (12.12) 3Haxoaumo:



| =C4, (12.13)
[TincraBmsroun (12.13) B (12.10), orpumaemo:
RCd—U:UO—U , (12.14)
dt
[TeperBopumo piBHsHHS (12.10):
v _d 1219
Uo°U RC
[IpoBenemo iHTETpYBaHHS:
t
In(Uo-U)=—-——+const, 12.16
(Uo-U)=—< (12.16)

Crany inTerpyBanns 3Haxoaumo i3 ymosu: mmpu t=0 U=0. Toxai const=InUo.
[Totenuitoroun Bupa3z (12.16), oTpumaeMO 3aKOH 3pOCTAHHS HaANpyrd Ha

KOHJICHCATOP1 FeHepaTopa pejakcalifHiuX KOJUBaHb:

U=U, (1-e ) (12.17)

O06JaTHAHHSA

B)X — 6510k KMBJICHHS,

PO — enexTponnmit ocmnorpad;
PQ — 3ByKkoBHUii reHepaTop;

PA — amnepmerp;

MO — Mara3uH onopis;

MC — mara3uH €MHOCTEH,

®OI1E-12 — Moyib.

N o g bk~ D

Onuc yCTAHOBKH.

Enextpuuna cxema ycraHoBku 3i0pana B moxyii ®IIE-12 puc.12.5. Ilpu
BUMKHEHIA KHOINIl «PEXKUM» pEaNi3yeTbCcsl CXe€Ma OTPUMaHa BOJIbT-AMIIEPHOIO

XapaKTEPUCTUKOK Ta30HANOBHEHOI JiaMnu. [Ipy HATHUCHEHIH KHOMII «PEXHM»



OTPUMYETHCSI CXE€Ma TEHepaTopa peakcalliiHuX KoiMBaHb puc.12.3. Marasun
emuocteir MC 1 onopie MO BuKOHYIOTH poiib eMHOCTI C 1 oniopa R reneparopa.

B po6oTi BU3HaYa€THCS TEpio/ pelaKcaliiiHuX KOJUBaHb JBOMA CIIOCOOAMHU.
[lepmuii cmoci® mossirae B TOMY, IO CHUTHaJ BiJI OTPUMaHMX B KOJI
penakcaliiHuX KOJMBaHb MOCTYMAa€e Ha BXiJ ociuiorpada i Ha eKpaHi OCTaHHBOT'O

MO’KHA CIIOCTepiratu 300pakeHHs WX KOJUBAHb.

BK ee o o ®IE-12
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Puc.12.5

[Tepion MoXxHa BUMIPATH O€3MOCEPEIHBO 3 €KpaHy IMpu poOOoTI ocumiiorpada
B PEKHMi BUMIPIOBAHHS JOBKUHHA CUTHAITY.

Hpyruii crnocid, O1IblI TOYHUI, MOJISIrae B TOMY, IO JOJATKOBO Ha APYTHi
BX1J] ocuiiiiorpada mocTymnae curHaji neBHOI 4acTOTU. B enekTpoHHO-TIpoMeHeBIH
TpyOIll MPOXOJAUTHh HAKJIAQaHHS JIBOX B3a€EMHO MEPHEHAUKYJISIPHUX KOJIUBAHb:
pellakcaliifHuX KOJWBaHb JIAMITA 1 CHHYCOITabHUX KOJHBaHb, IO MOJAIOTHCS Ha
apyruii BXin ocuuiorpadga. B pesynbrari Ha ekpaHi TOSBISIOTECS  GIrypu
Jliccaxxy. SIKIO0 4acTOTHM KOJWBaHb, SKI HAKJIQJAalOThCS BIAHOCATHCA SK IIUTI
Yuciaa, TO KapTUHA Ha €KpaHlI HEpyxoma. 3HAIuUM 4YacTOTy CHUTHAIY, SKUU
NOJIA€ThCs, MO BUTIAAl ¢irypu Jliccaxy MOXKHa BUSHAUMTH BIJHOILIEHHS YacToT 1

4acTOTY pejaKkcalliiHuX KOJUBaHb.
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IHopsaaok BUKOHAHHSA POOOTH.

CkracTy eNeKTpUYHy cXxeMy aAuB. Mai.. (12.5)

3aBI[aHHH I. 3usarrs BOJILT-AMIIEPHOI XAPAKTEPUCTUKH Ta30HANOBHEHOI

JIAMIIN.

1. ITigroryBaTu mpuiIaau 10 poOOTH:
Kuonky «pexum» monyna OIIE-12 BuMmkHyTH. Pyuky peryntoBaHHS Hanpyru
120B  mxepeno SKUBICHHS BCTAaHOBUTHM B KpailHE JBE IOJOXKEHHS.
BumiproBaneuuit  mpmiag PA  miaroryBatm 10  poOOTH B peXuMI,
OO0YHCITIOBAILHUMU BUMIPIOBAHHSIMU CHIIA CTPpyMy 10 [2mA.

2. BKIIOYNTH eNeKTpOHHUMN CTeH I, Jkepeno kuBieHHs bXK 1 BumiproBaabHui
npunan PA.

3. Pyukoto peryitoBaHHs HANpPyTH JKEpeia >KUBJICHHS 3MIHIOBaTH HanpyTry Bia 40
10 120B 4gepe3 10B 1 BUMIPIOBATU CUILy CTPYMY B /,,. 3alIMCaTH B JPYTUIl PANOK

Tabnuil 1 3HAYEHHS CUJTU CTPyMY.

Ta6mmrs 1.
U B 40 50 60 70 80 90 100 | 110
L, mA
Logp, MA

4 .3mennryroun Hanpyry Bin 1208 1o 408, BuMipatu cuiy cTpymy I,q,. Pesynbratu
BHECTHU B TPETiH psiiok Tadmuini 1.

5. BusHauutu Hampyry 3amairoBaHHsS 1 racis jamnu, [ns uporo BuOpatu 13
Tabmumi 1 iHTepBaJ HAMpYrd, B SAKIM JiaMmma 3ananwiack (moracia). Y
BUOpaHOMY 1HTEpBaJl, MOCTYMOBO 30UIBIIYIOYM (3MEHIIYIOUM) HANpyry Ha
1-2B, 3ajdikcyBaTd Taky Hampyry, Npu SKiid cTpyM B Jammi CTpUOKOM
30ubITyeThes Bif 0 1o ckinueHoi BenuunaM (a00 3MeHmryetbes 10 0). Ile 1 Oyzae
HaIpyra 3anaitoBaHHs(TaCiHHS).

6. BukiirounTé BUMIpIOBAIbHUIN TIPHIIA/I.

7. IloOynyBaTu rpadik 3anexHocTi cTpymy / Big Harpyru U .
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3aBaanuda 2. BuBUeHHS po00TH reHepaTopa peJakcaiiHuX KOJNBAHD.

1. IlpuroryBaTunpuiIaau 10 poOOTH:

Hatucaytu knHomky «pexum» moxyns OIIE-12. BcranoButu Ha MarasuHi
omopie R=1.10°0m. Ha wMmarasuni eMHOCTEHl BCTAHOBHTH €MHICTb

C =3-10"°ux®. Ha mxepeii )UBICHHS PYdKy Pery/IFOBaHHS BUXiXHOI HAPYTH
120B BCcTaHOBUTU B KpaiiHe JiBe mnosiokeHHs. Ociiorpad miaAroTyBatv [0
poOOTH B PEKMMI JOBKUHU CUTHATY.

2. Bxmountn nabopaTopHUN CTEHA, JUKEPENIO JKUBJIEHHA 1 ocmuiorpad.
BcraHoBUTH pydKOIO peryjroBaHHS Jpkeperia >kuBlieHHS [/0B, sxe Hanmami
niarpumye crad. Iligcunenns mo oci Y ocuumiorpada yCTaHOBUTH TaKuM, 1100
MOXHa OyJ0 BHUMIpPIOBaTH 3MIHHY Hampyry [/B. Bximouutu reneparop
pPO3ropTKU ocuumiorpada 1 BCTAHOBUTH TaKy 4acTOTY PO3TOPTKH, 00 Ha €KpaHi
Oyno BunHO 1-2 penakcaiiitHuX KOJMBaHHS.

3. BumipsaTu Ha expani ocuuiiorpada rnepioji pesakcaiiHux KOJIUBaHb.

4. BuMipsATHy nepioj pefaakcaliiiHuX KOJIMBaHb 3 JIOMOMOr0I0 FeHEpaTopa CUTHAIIIB
PQ. IligroryBatu ocumiorpad m0 poOOTH B pPEXUMI CIOCTEPEKEHHS (Iryp
Jliccaxxy. Bkmtountn renepatop PQ i BcTaHOBUTH BUXiAHY Hampyry ~/B i
gactory ~200/y. BxmrounTu reHepatop posropTku ocmwiorpada. IlmaBHo
3MiHIOIOUM Ha reHepatopi PQ dYacToTy BHXIJHOTO CHTHaly, OTpUMATH Ha
exkpaHi ocuuiorpadga HepyxoMmy o¢irypy Jliccaxky, BIAMOBIZHO BiJHOILIEHHIO
gacToT 1:1 puc.12.5. 3anucaru 3HaueHHs 4acToT reHeparopa PQ . IToctymoro
30UTPIIYIOYM YacTOTy CHUTHally, oTpumaru ¢irypu Jliccaxy, BIAMOBIIHO

BimHOMIeHHS YacToT 1:2 1 1:3. 3ammcaTu 3Ha4YeHHS ITUX 4acToT. Po3paxysatu
- : f
4acTOTy pelakcaliiHuX konuBaHb 1o ¢opmynmi f =-2, ne f,- wacrora

curHaiy reieparopa PQ, BuMipsiHa B epiiomMy, Ipyromy 1 TpeTbOMY BHUITa/IKaX;
n=1,2,3 — BIAHOIIEHHS 4YaCTOTH CHUTHAIy TeHeparopa PQ g0 wuacrotu
penakcalitHux KoJMBaHb. 3HAUTH cepenHe 3HaueHHs f 1 po3paxyBaTu mepion

i

penaKkcaliiHuX KOJIMBaHb: T =+ .
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5. Buxmountun ocumiorpad, TeHEpaTop CUTHANIIB, [KEPEIO IKUBJICHHS 1

71abopaTOpHUM CTEH,.

6. Po3paxyBat mMOXMOKM BH3HAUEHHS TEpPIOAY pelaKCaliiHUX KOJUBaHb,

OTpUMaHUX B 1.4, 3aJa€TbCsi MOXUOKOI TEHEepaTropa CHUTHANIB 13 MOro

MMaCIIOPTHUX JAHUX.

A A

KoHTpoJabHI nuTaHHA.

Bix 9oro 3aneXuTh €IEKTPONPOBIIHICTH Ta31B?

[ToscHUTH BOJNBT-aMIIEPHY XapPAKTEPUCTUKY TA30HANIOBHEHO] JIAMIIH.
SAxuif MexaH13M BUHUKHEHHSI CAMOCTIITHOTO pO3psiay?

Sk mpairoe reHepaTop peaakcaliiHuX KOJUBaHb?

o Take dirypu Jliccaxy 1 9K BOHU 0JIEPKYIOThCS BIaH1i poOOTi?
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