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Awrunasu JI. , UTo TaKoe 3JIeKTPUYECKHI NIPO0OOIi.
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Yto Takoe
JIEKTPHYECKHH
npooou

[louemy B JAHHHAX 3JeKTponepefadyd
(1311} ucnoab3yIOTCA BRHICOKHE HAMPAMKE-
HHA, H3BECTHO, HaBepHoe, BceM, [JeficTBu-
TeJbHO, YeM Bbllle HaNpsKeHHe B JH-
HHH, TeM MEHbLLIE B Helt TOK (NPH NOCTOAH-
HOH nepefasaeMod MOWHOCTH) W TeMm
MeHble Tengorsle notepd. Kazanock 6.,
ueM Bbillle Hanpsaende, Tem ayuwe. On-
Hako JI3[T ¢ paGounM HanpaxeHHeM,
CKaMeM, B HEeCKOJbKO MHAJIHOHOB BOALT
HE CyUecTByeT, a pa3paboTka Kakao#
nocaeayioileii JIIIM Ha Goablee, uem
Y NPefllecTBYULHX, Halpaxedue Tpeby-
eT Goabwnx yeuaui. [Mo-Buaumomy, ects
Kako#i-To 3ddekT, orpaHHYHBAOLIHA pa-
Gouee vanpaxenue JISTL

OKasblBaeTcs, 3TO TOT MXe camblil ad-
tdexT, KoTopwil orpaHuuuBaer s«paloyee
HanpsiKeHHes Mexay Tvued o semaed
(HAH MemLy ABYMA Tydamu),

H ceer, n 3BYK

Koporkui 2pos — 2ayxod obaaa,
Poxcdenee coeTa u o030K4,
Hanrexux moanud xaprasaa.

H Mahopos

B 3tux Tpex CTpOMKAX YMeCTHNAECH
NpakTHYeCKH BeA HWHOMOPMaUHA © MOJ-
HHH, XOTHA aBTop HX OBl NO3TOM, a4 He
G HIHKOM,

HMTak, MOAHHA — 3TO KpPaTKOBPEMEH-
HeIfl («KOpPOTKHA®) npouecc B atmocde-
pe ¢ reHepaudei 3syka («rpom») W csbe-

qeCkoro  MoJs  npeppatHjaacbe B CBET,
3BYK HAH B KAKyIO-TO APVILYio dopmy
FHEPril, A0AAMHO HaAYaThCH ABHMEeHHe
34pAi0oB, TO €CTh JOJIKEeH BO3HUKHYTB
WEKTPHUeCKHH ToK, OaHako B oObIYHBIX
VOAOBHAX BO3AVY AH3NeKTpHK. Te or-
HOCHTEABHO HEMHOTOYHCJeHHbIe CBOGOI-
HbI¢ 3apsbi, KOTOpbLIE eCcTh B BO3gyxe
B CHIY KAKHX-TO CJayyadHeIX oOcTodA-
TENALCTE [HanpHsmep, S/eKTPOHL, BO3HHK-
IHE H3-38 HOHM3AIHKH KOCMHYECKHMH Jy-
qaMi), He morvr ofipasosate OoJblWOro
(mo 10° A, Kak nokasblBaeT ONHIT) ToKa,
NPOTEKAIOETO B KAHaAJAe MOJHHH.

MTak, 4To-TO B HaweMm paccyxaeHHH
HE Tak.

Kyna ke Gber moanua?

Mexdy xatodosm w  oHodOM Hpnur.uxiuf

Ta («poMieHbe CBeTA») H C [IPOTEKAHHEM
XHMHYECKHX peakuWi («Hd o3oHas). Bo
BpeMA  3TOr0  fpollecca  BbiAeIAETCHA
JHEPrH#A, BO BCAKOM CJVuyae B BHAE CBe-
Ta H 3BYKA — Mbl BHAHM CBET M CJawb-
IWHM 3BYK.

[lepewift Bonpoc, koropwi cpasy soa-
HHKaeT,— OTKyla GepeTcd aTa IHEprus?
(TBeT oueBHAEH: IHEPTrHA HaKanjHBaet-
CA B KOHAeHcaTope, 0OKJ1anKH KoOTOpO-
ro — 3TO TY4a H 3€MAA, 8 AHIIEKTPHK —
BO3AYX Meway HuMH. [lonwmtaemca oue-
HHTB 3anNaceHHyl) B 3TOH CHCTeMe 3Hep-
14 B

MMycTe Tyda umeeT passmepbl 3X3 K,
a paccTofHKHe MeXay Tyued H 3emiaed —
| km.- Torma eMmMkocTh KosgescaTopa Gy-
ger okoao 0,1 ME® (Kak noay4deHo 3To
gauenue?). HecmorpAa Ha BHYWHTENL-
HblE PA3MEPBl KOHLeHCcaTopa, eMKOCTh ero
BEChMa CKpOMHafs — B pPalHONPHEM-
HHKaX eCTh KOHAEHCATOPLl C EMKOCTBIO
g 1000 paz Goawvwe. [lpasaa, 3Heprua
3apAKEHHOrO KOHAEHCATOPE 38BHCHT eule
H OT HANPAMEHHA, a8 OHO MEMXLY Ty4eH
W semaedi  npocruraer 10° B. Takuwm
06pAa30M, 3IHEPruA  CcOCTaBJAAET OKOIO
5 10" JIx (Kak nonyyeHa 3Ta BeIH4H-
Ha?), uto, Hanpumep, 8 10" pa3 Goabuwe
IHEPriH 3apAKEeHHOro KonaeHcartopa do-
ToBCnbiwKH (emkocTe 800 mkd, wanpa-
wenne 300 B).

Ho naa Toro 4robfbl 374, Aame He

OYeHb 3IHAYHTEAbHAH, H-H'E[.II"HH ANEKTPH-
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HanpasieHHo oT Tyul K 3emae. [lsa sg-
JAeHHA Haubojee CyUleCTREHHB A8 pas-
BHTHA JIABHH: YCHIEHWEe noas nepem ro-
AOBKOH JNaBHHW H (OTOHOHH3AUHA —
ras HOHH3HPYETCH HCNVCKAEMbIM TOJA0B-
KON  yJAbTpaHONETOBLIM HATVUEHHEM
(pHe. 1). ITOT npouece B UENOM Halbl-
BAETCA OME€Hb KPACHBO: «CTVNEHYATHIR JTH-
aeps. JIHAEp CBETHTCA OTHOCHTEAbBHO C/1a-
60 W 1a30M NpaKkTHYeCKH He BHAEH.

Oka3sbiBaeTCs, cTYNeHYaThiil Auaep pac-
NPOCTPAHACTCH CO CKODPOCTLIO NOPAAKE
10° m/c, HO paccrosinde B | KM OH no-
KpbiBaeT He 3a 0,1 mc, a 3a... 20 mc! To-
yemy? [louemy, npoiias kamasie 5 M, oH
OCTAHABJAHBAETCH, «pa3Mblinasers 0.1 mc,
d 3aTem [ABHMETCHA Adadblue, oObIYHO, H3-
MEHHB HanpaeieHue? 3aech NO3HAHHOE
konuaetcA. B dwuanke razomoro paspsana
BOOOLLE HeT 3aacdalbTHPOBAHHLIX Tpace,

Goabuwe a8denuil, wes 370 doCTYRHO ; RN

. ' 4 TYT KOHYaeTcr mo-
NG gl AEOG bR T3 . BCAKoe noaobue po
[. Petep. Snextpondue nAasuis B rasax POl

He caeayer aymarb, uto Perep Obii
HECCHMHCTOM, OTHIOAbL., [1pocTo OH NOHK-

MadJ/ OrpadHHYCHHBIC BOAMOMHOCTH Yeao-
BeUeCKOMD |‘.I£t2i}'.‘-]ﬂ 11 t!l:‘i}ﬁhl'-l.'fjﬁ}ljr'r{l IO -
HOCT B rlpnpm.‘lm

o cHx nop ACHL He BCE JeTAIH TEKT-

Haxouen, nuiep nobupaerca 10 3eMJH,

JaMKHYB TyYy ¢ 3eMJell «HaKOPOTKO®

KaHa/loM HOHH3HpoBaHHoro raza. Ha stom
Nepeas CTAlHA NPOLECCa 3aKaHuHBAeTCH,
H HauHHaeTcd Bropas. lenepb no obpa-
30BABUIEMYCH  KaHaly CHH3y  BBeEpX,
TO CTh OT 3eMJIH K TY4e, IPOXOAHT KOPOT-
kKHH (0,1 MC) H MOWHEA HMNYABC OCHOB-

Ha3BIBAIOT (POLECe NPOXOKAEHHA 3MKT-  TempnepaTypa rasa B KaHaje nopaaka
pHueckoro Toka uepes ras). Oanako uto- (' K BOT H NPOHCXOAHT «POAKIAEHbE

GBI NOHATEL, KAK NPOTEKAeT NPOUECe B Le-
JA0M, AOCTATOYHO YUHTHIBATH CPABHHTE/Ib-
HO HeDOoABIIOE yKCeAO AeTadel npolec-

ca. Mo NoAHOro NO3HAHKA ABJIEHHA 31eKT- =
putdeckoro npobos B rase ele oveHb aa- Eﬂ
Aexko. Ho game TobKO TO, YTO H3VYEHO, aZ
MO3BOJAWAC CO30ATL CAMBIE MOILLLHbIE Ja3e- 3 E
Pbi, CAMBIC MOILHbIE HCTOUYHHKH CBETAa, Ca- s E
MBlE  MOLLHBIE 3MEKTPOHHBIE TNpHOOPBL. :

He Brce elle fiCHO W B TEOPHH MOJ-
HHH, TIPEACTABHTENA OJHOrMO W3 KOHKpeT-
HBX BHAOB Mpodod B rai¢ — HCKpo-
Boro paspsaia. Ho mHoroe yie yCcTaHOB-
Aedo, MapecTtHo, Hanpumep, 4TO nNpo-
ILECC MpOTeKdaeT B JBe cTaiii — obpaso-
BalHle KaHaja pa3spajla Memay TyueH o
IeMIAed H NpPOXCHIeHHe HMIYbCE OCHOB-
HOIG TOKE.

O6pyHO Tvua 3apsiKeHa OTPHLLATENb-
HO, @ 3eMAA NOJoMHTeNAbHO. OLHHOYHbIE

WICKTPOHB, HMEWILHECH B BO3AYXe, VCKO-
PAIDTCA FTEKTPHUSCKHM MOJeM H HOHH3NH-
PVIOT HelTpadblbie atoMmbl, [1pH 3Tom Bo3-
HHKAKT HOBBE cBOGOAHBLIE ZTEKTPOHbI,

Puc, 1. Jdan soamukvosenus FACKTPOHHMNE  AQBUH
Hauoaee CYWECTRENHM dan frakropa; YcuaeHue
FACAT I ECR SN AOdR .fI-Fpﬁ?" FOAOEEGH .-Eur:i'e'pr..r
(CUHLM OETOM MONQIARN ALHLL HON DA EHHOCTH

KOTOD LI THALS {OHHINPYIOT ATOMbI,
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ANCKTPOHHBIE JaBHHBL, ABHMYVILHECH NO CH HIAYYEHUCM, HCAYCKOPMMM 20A08K0H ANOEpd ).
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Puc. 2. Hae craduu motnun: obpalosakue HOKUIUPOSAKHO20 Kanata paspada {a) — 8)) u npoxowdenue

HMALALCA OCHOBKO20 TOKA (2) — €)).

cBeTa H o030Ha», [as pacwmHpserca —
Mbl CABILIHM FPOM,.

[MToyemy-ToO O6GBLIYHO MOJHWID PHCYIOT
OblOLLEH CBepxy BHH3 (Ty4ya H 3esc-
rpoMoBepmell Hapepxy). Mexay Tem Hum-
NyJbC OCHOBHOrO TOKAa H CBeueHHe
HaUYHHAIOTCH BHH3V H BOJHOH pa3fHBaioT-
Cs N0 Kadaly, OCTABJeHHOMY JHAEpoM,
Moauus, TouyHee — BHAHMaA ee da-
33, OKasblgaercs, ObeT cHu3y aeepx!

Takoe BKpaTue MEXaHHIM MOJHHH, WM
npobona B rase, npuyesm npobos GoAbLIKX
npoMexRyTeoe (puc. 2). I'lpu npo6Goe ma-
ALIX MPOMEMNKYTKOB CYULECTBEHHBIMH OKa-
3LIBAIOTCA Npouecchl HA EKTpoaax.

Heycroiiuneocts M npoGoi
B TBEPABIX H MHAKHX [IHIJEKTPHKAX

PazsuTue neycroduuaocTy, T0 €0Te KATACT po-

uneckoe HAPACTAHUS AEPBORAYAALHOZD M-

AO2O BOIMYLENUA, ABARCTCA, ECTECTBENMO,

Apoyelcon Hecrayuonapusis. OT necTayuo-

HAPHOSO RPoyecca Mm  BApase oxudars, -
NTO @ KOHNE KOHYMOS ON K HEeMy-TO npu-

aeder.

HO.T1. Pafaep. Ocwors coBpemennof du-

IHKH ra3opaspaiHuX Npoileccon

[lpoGoli B TBEepaOM Tede NPHBOIAKT
oOBIYHO K npobuTOoMy B ofpa3zue oTeep-
CTHIO ¢ onJasienHbiMi kpasamu. Mmento
W3-3a 3TOTO W BOMHWKAD HA3BANWE «HIEKT-

KOM HJH rpoxorom (ecau npoGol B na-
pax -—— MNOCAeAHAA cCTaiHd, TO OTKYIa
rpoxoT NOHATHO, a ecH A0 npobosd B na-
pax Aeso He AoWno?).

CAeayolMi MexaHu3M OuYeHb MNOX0M
HA NpeiblAYULHH, HO'3[eCh YCKOPSIOTCH,
HOHH3HPYIOT aToMbl, OTOHPAWT W Bbijle-
JAKT 3HEPrHKy He HOHb, a 3JeKTpo-
Hbl. HcHo, yTo Takol Mexanuam Oyier
HMETH MECTO, HATNPHMEP, B BeUleCTBax,
COCTOAIUHX W3  ONHHAKOBLIX  aTOMOB,
TO €CTh B YHCTHIY 3emedrtax. Kowuaer-
CA NPOOOH B 3TOM Cly4ae TAK e, 2 Ha-
UHHARTCH, ECTeCTBEHHO, HHAa4Ye — [0A
Hauana mnpouecca Hy#HeH CcBoOGOAHLINA
3AeKTPOoH. TIpHYHH, NO KOTOPLIM OH MO-
MET OKA3aTbCA B BEWLECTBE, MHOTO: Ha-

pHUeckKHd npofiods. [1poboll yHCTRIX #HAL-
KocTefl uMmeer mHoro obulero ¢ npofoem
TREPABX Ten {(OTBEepCTHR Me NPA 3TOM,
eCTEeCTBEHHO, He OCTawTCH).

OcHOBHBIX MeXaHH3MOB npobos Teep-
AbLIX Tél H MHAKOCTEH TpH.

Ecan  BewecTBO COCTOWT H3  HOHOB
(aToMbl CBH34HBI HOHHOR CB#A3LID), TO
JAEKTPHYECKOe [OJIE MOXeT 3TH CBA3M
paszopeatb. Ilpn TakoM MexaHH3aMe 3JeKT-
PONPpOYMHOCTE A0A#Ha ObITE TeM BhILLIE,
yeM GoJbliIe SHePrHA cBA3H HoHoB. M nefl-
CTBHTENLHO, TAKad 3AKOHOMEPHOCTh Ha-
GAKAAETCA, HANPHMEp LA HOHHBIX KPH-
crannoe (puc. 3). Ilanee nponcxoant
caegyoutee. Bo-nepebix, HOH [ABHMXKET-
CA MO BellecTBY, paspylwas XHMHYe-
CKHEe CBA3H H MNOpoMkAad HOBbE CBO-
60AHBEIE HOHbLI, KOTOpBLIE Cpa3y Xe HauyH-
HAWT BLINOJAHATE CBOE 'E'iEPH.ﬂE Aenaw.
Bo-BTOphIX, BCE 3TH HOHB OTOHpAOT
SHEPrHID Yy MOAA MW OTAAT €ee Belle-
cTBY (TOpMO3siCb npPH coylapeHHsx).
BeulecTro HarpeBaeTcs, NIABKHTCA H Hena-
pseTcA, B pe3yabTare 4ero MNPOHCXOAHT
eule H npofoil B napax. Uro Tam paHb-
e, 4y1o nozxe, pazobparsed TPYAHO —
BCE 3TH ﬂpDuEﬂCbl HAYT OAHOBpPEMEHHO.
A KOHYAKTCH OHH, — B 33BHCHMOCTH
OT MOULHOCTH HCTOYHHKA 3JI€KTPOIHEPrHH
H HanpsmeHud NpoboA — THXHM Leay-
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A0B), TOK BO3pAacTaeT, BO3PACcTaeT H Bbl-
neasoleecs KOMHYECTRO TenaoTel. Mrak,
MPH yBEAHUEHHH TEMNEPATYPLI BO3PACTAET
BoAenslomeeca tenno. [pagaa npu sTom
BO3pacTaer H Tem1o, yXoasilee H3 H3o-
AATOpa B OKpyxawwyw cpeay. Hauner-
CA JIH «JaBHHHBIH NpOWecC» pasorpesa
HJH HET, ONpeseasserca TeM, YTO npH
YBEJHYEHHH TeMMnepatypbl pacter OwICT-
pee — BHAGAAOUIEECA HJAH yXoldfAllee
renao. Ecau Guictpee pacrer Tenso Boi-
NeNAWIeecd, TO JaBHHHBIA Npouecc Ha-
yheTcA. Ecam me Guictpee pacrer Tenao
YXOAsulee, TO TeMnepatypa 6yaAeT yMeHb-
WaTeCA W PAaBHOBECHE BOCCTAHOBHTCA.
Kak nokassiBaer onelT, NpH ManbiXx Ha-
NpsKeHHAx npeolaajaer BTOPAs CHTYa-

JHYHE TIpHMeced, NPHIMEKTPO/]HbIE AB- UHA, NpH OGoabwkx — nepsas. Xa-
JEHHA H T, 1. pPaKkTepHOe OTJHYHEe npobod no 3ToMYy
Hakoueu, TpeTuit mexanusM npoGofl — MeXaHH3IMy — 3HaYHTeNAbHO Goabluee,

TAK HA3LIBAEMAA EKTPOTENJOBAA He-
YCTOHUHBOCTDL. YTO Takoe HeyCTOHYHBOCTD
H Kak OHa, corjaacHo snumrpady, passu-
paetcA? Heycrofiyusocte B dH3HKe
BooGUle ITO TO e CaMOe, 4TO H HeYCTOH-
YHBOCTL B MEXaHWKe,— Majoe OTKIOo-
HEHHE OT COCTOHHHA PaBHOBECHA Hapa-
craer (WapHK, NexallHH HA BeplUIHHEe
cpepbl, 4¥yThb-4YTh OTKJAOHHBIUHCh, HE BO3-
BpallaeTcsd, A CcKaThBaeTcd JAadblle),
B nanHom cayuae HeycToH4YMBOCTH BO3-
HHKaeT caenywmum ofpasom. ConpoTus-
JEHHE HElﬂ.I'I‘.FlTDPE XOTH H BEJHEGQ, HO BCe
#e He Oeckoneuno. Kako#l-To TOK uye-
pe3 HEro NPoOXOAHT, H MO3TOMY H30JH-
Top narpepaerca. [lpu Harpesauuu conpo-
THBJIEHHE H30JIATOpa yMeHbluaeTcda (pa-
CTET yHC/o cpoO0OAHBIX HOCHTENEeH 3apd-

Puc. 3. Ppagux 30800uMOCTH 3AEKTPORPOYHOETH
H{EADHHOIAAOUTHBIY LHONKBY KPUCTQAADA OT Inep-
QU CBAIN KPUCTAAALSECKOT PEWeTRIL
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Pue, 4, Mosepxnocrunid npobod.

TAKOH npolece: 3AeKTPOCTATHYECKHE CH-
Jbl, NPHTATHBAWOLLHE OIHH 3JEeKTPOL K
ApYroMmy, OTpeipaT caabo aepaallyio-
CH Ha 3AEKTPOjJe HacTHUKY (nblib, 3ayce-
Hel nocae  mexandueckol  oGpadoTky,
KPHCTAJJIHK, OTAeJeHHBIH MHKPOTPEILLH-
HOH). OTOopBaHHAA YACTHYKA nepecexkaer
3a30p H MpPH Vyiaape O NPOTHBOMOJOMK-
Hulll snekTpos Henapsercsi. B napax ma-
TepHaja YacTHYKH M MPOHCXOAHT Mpo-
Goi.

H chosa — J131

Budumo, npuwiso gpeMi CTUMPARYUE YCAo-
gud 048 passuTUR GoAee TUareabtmx i gin-
daMenTaibanx uccredosanud nogedenun uzo-
ARTOPOE,
Na. ®appean. JaexkTpHueckHi  ApoboR
i B BAKYYMe
Haw pacckas wHavaacs ¢ BeICOKO-
BoabTHEIX JIDT1. Bephemcsa k Hum w obpa-
THM Halle BHHMAHHWe Ha HIOAATOPL, C
MOMOLLBIO KOTOPHIX NOABELIEHL NpoBOLa
K onopasm, 3TH H30JATOPE — BbI, KOHeY-
HO, NMOMHHTE, Kak OHH BbLITAAAAT,— CO-
CTOAT H3 OTAE/bHbLIX «TApenoks (pHc. 4).
OyeBHAHO, YTO NPAMYKID NaJKY CAENATh
Mpoue, 4Y4em [AOBOJLHO XHTPOH (OpPMbI
IHCK. 3aueM e H3oJAATOpaMm npHaaloT
TAKYIO NPHUYAAHBY IO hopmy? HTo meHsLT-
CH, ECAH MPAMYIO NANKY 3aMEHHTL pebpH-

YeM MPH NepBeIX ABYX, BPeMA PAa3BH-
TH npouecca. [Ipuxoaur e 3ToT npo-
Go#H, KAK H APYrHe, K NJaBJEHHIO, Hcna-
PEHHIO H, €CJIH NPEJOXPAHHTEIH He OTKAK-
YAT PaHbLIE HCTOMHHK SHEPTHH, K paspany
B nape.

H B Teepablx, ¥ B MHIKHX OHINEKT-
PHKax eCTh ellle HEeCKOJbKO MeXaHHAMOB
npoBos, CBA3AHHBIX C MPHMECAMH W Heol-
HopoaHocTAMH. Ho  «Henb3sn  ob6bLATH
HeoOBATHOE®, N0 Kpaiueil mepe, B 0QHOA
CTATBE.

CaMuilt Aayqmmi
H CAMBIH MANOH3YYEHHBIH
H3IOIATOP — BaKyym

Teopus eoicokoaoasThozo npolon eaxyyMa
XAPOKTEPHD ROANNUEM MHOZUX 2unoTes. F1o
MOMHO OOBACHUTS TeMm, wTO Apu Apodedenun
uccaedoaanuid ordeannbe QBTOPN RATAAKU-
BOAUCE HO AC¢ HOSME U HOaWe Hakroped.
H. B.Yepenuun Copbuvonnse®) ssaeHna

B BAKYYMHOR TEXHHKE

KPGME PACCMOTPEHHBIX HAMH TBEDOLIX,
HHIAKHX M razoobpasHbix AHJEKTPHKOB
B TNPHPOAE €CTh E€lUe OJHH, MNpHYEeM
Hauay4uwui. 3to — Bakyym. Ero ouesua-
HOE OT/JHYHE OT OCTANLHBIX JAHINEKTPH-
KOB COCTOHT B TOM, 4TO BAKYYM HE CO-
AEPHHT HHKAKHX HOCHTENEH 3apsafos,
Aame CBA3AHHBIX. CAe10BATENbLHO, HCTOY-
HHKOM 3JIEKTPOHOB HJH HOHOB, KOTOpBIE
NOTOM COCTaBAT TOK nNpobOA, A0JAMHLI
GuiTe 3aekTpoabl. Boamomen, nanpumep,

1 Copfusa (07T Jatwickoro  sorbeo Roran.
Wamy) — BOrAOUIEHEC TREPALM TEAOM HAH HHAKGCTHE
Kakora-anfio melulecTrEs Wi m{pymmlu,:i CPeEakl.

kvant.mccme.ru

cToi? PaccToaHHe Memay SJAeKTPOLaMH
no o0beMy AHIIEKTPHKA, KOHEUYHO, He
H3MEHHTCH, HO 3aTO YBEJMUHTCHA PACCTOH-
HHE M0 MOBEPXHOCTH AHAEKTPHKA, TO €CTh
No rpaHile MeXxay H3IOJNATOpOM H BO3OY-
xom. [Mo-BHAMMOMY, CYLLECTBYET KAKOH-TO
ocobbli BHA npobos, CBA3AHHBINA C NOBEPX-
HOCTBIO TeBepaoro Tena. [lpakTHYeckH
HMeHHO 3TOT BHA npobos HabawiaeTcH
B OfbiTeé ¢ KepdMHYECKHM H}'ﬁHH.'DM,
K MNPOTHROMOJOMHBIM TPaHAM KOTOPOro
MPHAOHEHA PA3IHOCTD NOTEHIHAJOB.
B sTtom cayyae MYTH Mexay 3JeKTpo-
NaMH BHYTPH [IH3JEKTPHKA, No BO3AYXY
H MO NOBEPXHOCTH COBNAAAIOT, 4 COOTBET-
CTBYIOLLHE HANPHMEHHA NPOOOA OTHOCHT-
ca npumepno kak 10:3:1. B stoM ectb
Heyto 3aragoydoe. Kazanoce Obl, no-
BEPXHOCTb — MOHATHE YHCTO FEOMETpPH-
yeckoe. [Touyemy xe Hanpamenne npobos
Mo MOBEePXHOCTH MEHbIIE OCTaJbHBIX?
Paszrajgka B TOM, 4TO Ha caMOM JeJje
NOBEPXHOCTE — MNOHATHE HEe TOJAbKO Ieo-
METpHUECKOE,

[Mocne nopepXHOCTHOrO NpobofA Ha M-
3JICKTPHKE, Kak NPaBHIO, MOBPEHACHHA
OTCYTCTBYIOT. 3HauHT, npoboil Npoxcxo-
AHT BCe-TaKH B Ta3se, OKpyHKawulew
o6paseu. Ho noyemy Tormpa kawan npo-
Gona <cTenercA» No obpa3zuy? Mower
O6biTb, a3 B HenocpeincTBeHHoH OJH30-
CTH K 06pa3siy Kak-TO OTJAHYaeTcs oT ra-
3a paaqu? Ho K 3TOMY MOMeET npHse-
CTH TOALKO BhIAeNeHHe raza w3 obpasua.
eficTBHTENLHO, HA TOBEPXHOCTH TBEpPAO-
ro tena Beerja HMmeercss cjoH copbu-
posaHHOro raza u Baard. Yrob6u npoge-
PHTb, HE [POHCXOAHT JIH <«MNOBEPXHOCT-
HBlii npobGoii» B caoe Oojnee NJAOTHOO
raza y nmnopepxHOCTH o00pasua, MOMKHO
nposectH Takoil onbiT. [lomecTum oGpazen
B Bakyym u uarpeem. [lpn narpesanuu
COpOHPOBAHHBIE HA TOBEPXHOCTH rai H
BJAra YIAJAI0TCH, 4 HOBLIE He COpOHPYIOT-
CH, TAK KAk ofpaizell HaXoauTca B BaKyy-
me., B Taknx yCJOBHSAX HanpameHHe no-
BEPXHOCTHOrO Npobos CTAHOBHTCA 3IHAUM-
TensHO Bhitie, CAel0BATENLHO, NOBEPXHO-
CTHRIH npobol — 3TO, N0 CYUWLECTBY, 1po-
Goi B rasze (majeHbkas Moanusa). Oaua-
KO 3TOT Npouecs Wayuel elle niaoxo, o 4em
CBHAETEABCTBYET 3nHrpad Kk pazageay.
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