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Wnnoctpaums B.Mutypud-XnebHukosowi, M.CymMHuHOM

InuHHasa popora ot
BXOAQ K BbIXOA4Y

HaneperoHku c nuptom

Briosine BO3MOKHO, 4TO M306peTaTeNb
gamipl Geryieii Bosabl P.Komnduep
npugymad ee B 1944 roay, nogHumMasichb
o Kakoi-Hubyab JectHuie. Oco6eHHO
yno6HO 6BLJI0 OBI CIeIaTh 3TO M306peTe-
Hue, ecu Obl B CEPEIHE JTECTHUIHOTO
mpoeMa MeJIeHHO aBurajcs audr, a
4yesioBeK, ObICTPO MOAHUMABIIUIICS IO
JIECTHHIIE, MOT OBl 3aTJISI/IBIBATH B KAOH-
Hy. WMoum, ckaxeMm, 4yTb-4yThb OT Hee
OTCTaBaTh. ..

Koneuno, BOCCTaHOBUTH, KaK UMEHHO
6bLJIO clleTaH0 u300peTeHne, TPYIHO.
MoXHO UHOT/Ia BBISIBUTD X0/ PACCyK-
JleHuit m3o006peTareisi, HO KaK yJIOBUTH
JIBIDKEHUe OMIYIeHUi, MTPeauyBCTBHIA,
AHTYUIMK? TexHuuecKuil 1eTeKTus B
YeM-TO, MO-BUAMMOMY, CHJIBHO OTJINYA-
€TCsi OT TPOCTO JIeTEKTHBa, H60 XOpo-
MIUX JI€TEKTHMBOB MHOTO, a XOPOIIUX
TEXHUYECKUX J[ETEKTUBOB TIOYTH HET.

IIpencraBbre cebe, uTto aAUPT ABU-
JKETCs1 Uy Th ObICTPEE YeJTOBEeKA U U3 HETO
MO/ITATKABAIOT GETYIIET0 MO0 BUHTOBOM
JIECTHHIIE YeJIoBeKa — ObicTpee, ObICT-
pee! Cormacuo TpetbeMy 3akoHy Hbio-
ToHa, Ha JIU(T Oy/IeT IefiCTBOBATH CUJIA,
HAlpaBJeHHas TPOTUB JIBUXKEHUST, OH
6y/ieT TOPMO3UTBCS U OT/AAaBATh CBOIO
IHEPTUIO YEJOBEKY, OETyIIEMY I10 JIECT-
uuie. B utore ux cKOpoCTH ypaBHSIOT-
csa. He o6BuBaiics jecTHHIIa BOKPYT
maxThl audTa, HUYero Obl HE MOJyUH-
JIOCh — YeJIOBEK JBHIKETCS 110 TPSIMON
Jectauie 6pictpee mudra. A eciu oHa
00BUBAETCSI, JJINHA €€ YBEJMUYNBAETCS.

AHaJIOTHYHO, MOKHO TIOA06PATh yTOJI

JI.ALUKUHA3 U

HAKJIOHa BUTKOB crmpaau (<«JecTHu-
IbI») U CKOPOCTH 3JeKTpoHOB («aud-
Ta») Tak, 9YTOGBI HIEKTPOMATHUTHAS
BoJiHA, Geryias MO CIUpaIu, UMeJa
MOYTH Ty K€ CKOPOCTb IMEPEMeIeH s
B/IOJIb OCH CITMPAJIH, YTO ¥ 3JEKTPOHBI.

Yem BbIlIE YacTOTa, TeM OJIHKE K
MOBEPXHOCTH METAJIJIA COCPEI0TAYNBA-
eTcsi TOK. JTO sIBJI€HHE Ha3bIBAeTCs
cxnn-3¢gdextom (skin mo- anrmitckn —
koxka). Ha uacrorax CBU-amamnasona
TOJIITMHA CKUH-CJI0SI COCTABJISIET €/[MHU-
1[pI MUKPOH. Tax e, TPUKUMAsICh K
IIPOBO/LY, PACIIPOCTPAHSIETCS B/IOJIb HETO
U 2JIEKTPOMATHUTHAS BOJIHA, OTAAJSI-
SCh OT TOBEPXHOCTU He jlajlee YeM Ha
paccTosinue TOPSIJIKA JIJTMHBI BOJIHBI.
Opnako GeXKUT 3Ta BOJIHA «I10 H OKOJIO»
IIPOBOJIHUKA OBICTPO, €€ CKOPOCTD CPAB-
HUMa CO CKOpocTbio cBeta. U xors
Pa3oTHATBD /[0 TAKOI CKOPOCTH JIEKTPO-
HBI MOXXHO, JIJISI 9TOTO HYKHbBI HAIpsi-
JKEHUsT B COTHU KUJIOBOJIBT, a 3TO He-
yro6uo. Ho Huuero, Mbl yKe 3HAeM,
KaK «3aMeJIJINTb» BOJHY, — HAa/l0 3aCTa-
BUTH ee Gerath mo cnupann (1o <«ject-
HUIEY ).

Wrak, Bo3bMeM IIPOBOJIOKY, CBEPHEM
ee B CIUPaJb U 3aMyCTUM B OJUH €€
KOHeI[ 3JIEKTPOMAarHuTHyio BosHy. Ilo
ocH Ke TIPONYCTHM 3JIEKTPOHHBIN ITy-
YOK M HAYHEM BapbUPOBATb JHEPIUIO
(ckopoctp) anekrponos. Korga suep-
rust 3JEKTPOHOB Gy/IeT TaKasi, 4TO CKO-
POCTb UX CTAHET Uy Th OOJIbIIIE CKOPOCTH
BoJIHBI («0CEBOii» CKOPOCTH), HAUuHET-
csl «IepeKayKay SHePruu OT AJIEKTPO-
HOB K BOJIHE, M C BBIXOJIHOTO KOHIIA
CHUPATH MBI IOTY4YUM 60Jee MOIIHYIO

Jr1a cTateA ABASETCA OPraHWYHbIM MPOJOIKEHNEM ABYX NPEabIayLmX cTaten
TOro xe aptopa: «113 net orumbke SamcoHa» («KBaHT» N°53a 1996 T. ) 1 « 1eKTpoH-

HbI pnbor» («KBaHT» N°4 33 1997T.).

Cepuisi ctatest J1. ALLKHA3U MOCBALLEHA COBPEMEHHOM BaKyyMHOM /IEKTPOHMKE,
ee (hU3N4eCKUM OCHOBAHUSIM U MCTOPUHECKMM UCTOKAM.

Pa3ymeeTcs, Kaxayto CTaTb o MOXHO YUTATb M HE3aBUCHMMO, HO [17151 GOIEE NOSIHO-
ro v r71y6oKoro BOCAPUATUS U MOTYyHEHNS LIETIbHOW KapTUHbI Mbl PEKOMEHAYEM
3aMHTEPECOBAHHOMY YUTATEIO M3y4aTb 3T CTaTbU B YKa3aHHOM oCien0Batess -

HOCTW.

3%

BOJIHY U «XWJbI€» — C YMEHBIIEHHON
9Heprueil — 3JE€KTPOHBI.

I[JII/IHHOXBOCTI)IMI/I UHTETrpajlaMu,
B3BOJIHOBAHHO IMTOBECTBYIOIMUMUA O CY/Ib-
6€ 5JIEKTPOHOB U BOJIH B JlaMIie GeTyieit
BOJIHBI, 3amojiHeHbl ToMa. M B 3TOM
CMbIC/IE — B CMbICJIE HHTETPAJIOB —
HepBbIM H300peTaTessiM ObLIO Jerye.
Ceiiyac TeXHWKA yIITa B MJaHe HACHI-
MeHHOCTH (PU3UKOH Tak JaJeko, a ¢pu-
3WKa YILJa TaK JaJeKO B IJaHe HAChI-
MEHHOCTH MATEMATHKOU, dYTO Cpean
Jo/ieil BBIIEJSIIOTCST JIBA TOJBUAA —
JIOJM 3HAIONUE W JIOAN JleJalolie.
EnuncrBenuplit myTh 60pbObBI € 3TOi
HeOMOJIOTIMYECKO 3BOJTIONNEH 3TO 3HATD
MATEMATUKy — sI3bIK (DU3UKU M 3HATH
(busuKy — s3bIK TeXHUKU. TOraa Bl
Oylere 1esaTh, 3HaS.

Peasbuas cutyarus B samiie 6eryiieit
BOJIHBI, KOHEYHO, CJI0KHee. B cimpasn,
a TOUHEE B «CIUPATbHOU 3aMelIIsTIoNIedt
CHCTEME» , MOTYT PACIIPOCTPAHSITHCS HE
OJ/lHAa, a HECKOJIbKO BoJiH. He Bce oHn
JIBUTAIOTCA 4yTb Me/JieHHee MMy4YKa, He
Bce OHU ycuuBaioTcst... Ho o6 arom yske
«Ha TMaJjbllaXy» pacckasaTb HeJMb3s. A 0
TOM, 0 YeM MOKHO PACCKa3aTh MPOCTO,
yo0Hee pacCcKasbiBaTh, OMUPASICh HA
TO, UTO MBI YK€ 3HAEM.

TaHuyeM OT neykwu,
T.€. OT KNINCTPOHa

B KoHIle KOHIIOB, KJIUCTPOH ObLJI U306~
peTeH paHbllie, ]a U <HEOJOTUS»> €TO0
mpomte. Tak BoT, B Jamme G6eryuiei
BOJIHBI, KaK M B KJIMCTPOHE, ITPOUCXO-
JUT TpeoOpPasoBaHie MOAYJSAIUU 110
CKOPOCTH B MOJLYJISITIMIO 110 TIJIOTHOCTH.
ToJsbKO HATIPSIXKEHHOCTD TI0JIS Y CITUpa-
JIM MeHblle, YeM B pesoHatope (B pe3o-
Hatope ecTb pesoHanc). Iloatomy Hy-
’KeH GOJIBIION IMyThb — W 3JIEKTPOHAM U
BOJIHE HAJIO MTPOITH MHOTO BUTKOB CITH-
paJsiu, 4To6bl BO3HUKJIA 3aMETHAST MOJIY -
JIAINS, a TOTOM, TI0 Mepe TTpeo6pa3oBa-
HUS MOJYJISIIIUY, BOJHA HAYHHAET YCU-
JINBATBCS, OTOGWPAsT 3HEPTUIO OT CoOuU-
pPAOIIKUXCs B CIYCTKH 3JIEKTPOHOB
(puc.1). CobuparoTcs sJEKTPOHBI B Te
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Puc. 1. Jlamna 6eryiei BonHbi

MecTa BOJIHBI, T/e T0JIe MEHSIeT 3HaK —
€3a/l1 OHO YCKOpsIolliee, CIepeau Top-
Mo3dIee, — Kak JIOIN Tepel BXO/I0M B
METPO B Yac MUK.

Yto 06beJUHSAET U YTO OTIUIAET JIAM-
ny Gerymeit Boanbl (JIBB) u kauct-
pon? IlepBoe u BaxkHeillee oriuyue: y
KJUCTPOHA — pe3oHaTopel, y JIBB —
CIUPAJh, HePE30HAHCHAS 3aMeJITISIONIAS
cucrema. Iloaromy KucTpoH — npu6op
y3KomoJocHbIil, a JIBB — mmpokoro-
JIOCHBIN. DTO CBOMCTBO Ba’sKHO LIS CH-
cteM nepegaun nadopmanuu. [Ipasza,
3aMe/IJISIONas CHCTEMa MOXKET OBbITh He
TOJIBKO criupasibHas. Ecam Mbl mocTta-
BYIM BJIOJTb 3JIEKTPOHHOTO ITyYKa ITPOCTO
PE30HATOPBI U HAJJEKAMMUM 06pa3oM
B036YIUM B HUX KOJIeOAHUS, TO TaKas
JIBB Toxe 6yaer paborath. Hammexa-
muM 06pa3oM — 3TO TaK, 4TOOBI pas-
HoCTh (ha3 MeXAy KoIeGAHUSIMU B CO-
ceJTHUX pe30oHaTopax Oblaa TaKoil, 4To-
6Bl O/IJIETAIOIINE 3JIEKTPOHBI BCTpEYa-
JIU BOJIHY B HYy:XHOU ¢asze. Taxme 3a-
Me/IJISTONIIE CUCTEMBI HA3bIBAIOTCS CUC-
TeMaMU CO CBSI3aHHBIMU PE30HATOPAMH.
CBs3b — 9TO KaK pa3 To, YTO HYKHO JIJIST
OPTAHU3ANNU <«HYXHBIX (Pa3».

(ScHO, YTO MOKHO B3Th OJUH KOHEI]
oT oxHOTO Tpubopa, a JIpPyroi — Ot
npyroro. Eciam co3gaBaTh HCXOIHYIO
MonyJsnuio, kak B JIBB, notom gaBatb
3JIEKTPOHAM TOpeiichoBaTh, a CHUMATD
CUTHAJ € TIy4Ka Pe30HAaTOPOM, KaK B
KJIMCTPOHE, MOJYYUTCS OAUH TUOPU[I-
HbIil ipubop. Ecam ke co3maBath uc-
XOJHYIO MOJIYJISIIINIO, KaK B KJIHCTPOHE,
a CHUMaTb CUTHAJ € Iy4Ka, Kak B JIBB,
MOJIYYUTCST JIPYTOil THOPUAHDIH 1pH-
6op. dtoT npubop coderaer (B HEKOTO-
poii Mepe) cuabHble cToponbl JIBB 1
KJIMCTPOHA U HA3BIBAETCSA TBUCTPOHOM. )

MpbI MOKEM MPOBECTH TPAHUITY MEXK-
Iy 3aMeJIJISIONIMMU CUCTEMaMU Ha CBSI-
3aHHBIX PE30HATOPAX W MHOTOPE30Ha-
TOPHBIMH KJUCTPOHAMY UMEHHO 3/IeCh:
B KJUCTPOHE PE30HATOPHI CBI3AaHBI
TOJIBKO 3JIEKTPOHHBIM MYYKOM, B JIaM-
max 6erymieil BOJHBI — elle U 3JeKT-
POMAarHuTHOM BOJTHOM. JTa CBS3b UMe-
et BaxxHoe ciaeznctsue — B JIBB anekt-
POMArHUTHAS BOJIHA MOKET Oerarh u
tyna u obparno. Ilo mytu «tyma» ee
YCUJIUBAET JEKTPOHHBIN TOTOK, a Ha
06paTHOM TIyTH OHA TOJBKO 3aTyXaerT,

U ecJu YCUJIeHue OKayKeTcsi GOJIblie
3aTyXaHus, Jamra BO3OYyIUTCS, TIpe-
BpaTUTCS B TeHepartop. /[lJis 3amuThbl
ot Bo36y:xaernus B JIBB BBoguTcs Tak
Has3bIBaeMas IOTJION[Aollas BCTaBKa —
JleTaJib U3 BeIecTBa, CUJILHO IIOTJIO-
MIAIONIETO JJEKTPOMATHUTHOE U3JIyde-
nue. OHa yCTaHABJIMBAETCS B Cepeu-
He JIBB u cuiapHO ociabisger 2JeKT-
poMarHuTHyio BoJHY (Kak Gerymyio
«Tyfia», Tak ¥ Gerymyio <o6paTHO»).
Ycunenue npu aToM, KOHEYHO, YMEHb-
maetcs, HO — KaK 9TO HU CTPAHHO —
He OYeHb CUJbHO, TaK KaK yepe3 ydJac-
TOK C TIOTJIONIAIONIe BCTaBKOW aHep-
THI0 TPOHOCUT 3JIEKTPOHHBIA MYYOK.
3aTo BO3MOXKHOCTb BO36Y:KIEHUS WC-
ye3aeT — Be/lb 0OPATHO JJIEKTPOHHBIN
My4OK 9HEPTUIO He mepeHocut. Koneu-
HO, Kaxkgas u3 nmoysoBuHOK JIBB — ato
toxke JIBB, m oHa TOXXe MOXeT BO3-
6yxnatbes... OJHIM CJIOBOM, peasib-
Has CUTyalusl Bcerga 6yJeT cloKHee,
CKOJIBKO HU pacCKa3biBail.

W3 dero pesaTh MOTJIONAIONTY IO BCTaB-
Ky? B nuanexTpuk aJekTpoMarHuTHAsS
BOJIHA TIPOHWKAeT, HO B HEM OHa He
ITOTJIONIAETCS, a B METaJIJI OHa IIOYTH He
npoHukaer. Tak 4YTO TOTJIONAIONIIE
BCTaBKU J{OJIKHBI JI€JIaThCS U3 «ILJIOXO-
TO MPOBOJHUKA» — YETO-TO TAKOTO, BO
YTO AJEKTPOMATHUTHAS BOJHA TTPOHU-
KaeT M B 4eM OHa IorJolraercs. Jacro
BCTaBKU JIEJIAIOT U3 YTJIepo/ia, TOUHee —
13 TOHKHUX YTJIEPOJHBIX IIJICHOK, HaHe-
CEHHBIX Ha JUAJTEKTPUK.

ApXuTeKkTypa namnbl
GeryLuen BOJHbI

Mbl HaYaJu C aHAJOTUU MEK/Y JIect-
HUIeH ¥ COUpaTbHON 3aMeIsaionieil
cucremoii. Panbiie Bcex B JIBB 6blia
HCIIOJIb30BaHA B KauyecTBe 3aMe;lJIsIo-
el cucrempl cnupasib. KoHCTPYKTUB-
HO IIPOCTasi, TEXHOJOTUYHAS U ITI03BO-
JIAIOMIAsl CO3/aBaTh IMHPOKOIOJOCHbIE
JIBB, ona crama cumBojom JIBB. Ho
BpeMs IJI0, TPEGOBAHUS K MOIIHOCTH
n paboueir yactore JIBB yBemmumBa-
JIUCh. A CHHpaJb TPYMHO OXJAXK/IATh
— OHa 3aKpEILISeTCS Ha [UdJIEKTpPHU-
YECKHUX OIOpax, KOTOpbIE IPOBOMIST
TEII0 110X0. /lanee, mpu aauHe BOJI-
HbI MEHbBIE 5 MM CJeJaTh CHUPAJD
cranoButcst Tpyauo. [l paborsl B
o61acT OOJIBINMX MOIIHOCTEH U Ma-
JIBIX JUIMH BOJIH TIPUMEHSIIOTCS IPYyTUe
3aMejistionue cucteMbl. Ha pucymke
2 IOKa3aHbl HECKOJBKO TaKUX CHCTEM,
COCTOSIIIIUX U3 OTAEJbHBIX PE30HATO-
POB, CBSI3aHHBIX OTBEPCTUSIMU, UYepe3
KOTOpPbIE 3JIEKTPOMATrHITHOE I0JIE MPO-
HUKAET U3 OJIHOTO B JIPYTOii.
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Puc.2. 3ameansowme cncremsl. [0pn3oH-
TQbHAS CTPENKA — 3NEKTPOHHbIN My4oK. HixHss
3QMEANSIOLLAS CHMCTEMA MMEET MOITHYHOE HA-
3BAHME «KIIEBEPHBIA JINCT»

dueprus, noasoaumas k JIBB, mpe-
Bpalaercss B KUHETHYECKYIO HEPTHIO
3JIeKTPOHOB. V BOT OHa HavaJa mmepe/a-
BaTbCs 3JIEKTPOMATHUTHOI BOJTHE. JHEp-
I'us 3J€KTPOHOB YMEHbBINAETCS, JIETST
OHH BCe Me/IJIeHHee, 1, HaKOHeIl, CKOPOo-
CTH MX YPaBHMBAIOTCS CO CKOPOCTBHIO
BostHbI. [lepenava sHeprum mpekparnia-
ercsa. Kax caenarp, 4to6bpl TO, 4TO y
3JIEKTPOHOB OCTAJOCh, OLLTO MTOMEHbB-
me? Kak BBIKA4aTh U3 3JEKTPOHOB TIO-
6osbme? OauH W3 IyTell — clesartb
TaK, YTOOBI CKOPOCTH BOJIHBI YMEHbIIIA-
Jlach TIpu ee JBWXeHuu BioJsb JIBB.
Hampumep, MOXHO HW3TOTOBUTH CITH-
pajb C TMepeMeHHBIM TaroM. Takum
€1oco60M MOXKHO YMEHBIIUTD 9HEPTHUIO,
ocraionryiocs y ajaekTponoB. Hy, a ¢
Helt 4To fenatb? Benb Bcs sneprus, c
KOTOPOIi 3JIEKTPOHBI [OJETAIOT JI0 KOJI-
JIEKTOpPA, BO-TIEPBBIX, HATPEBAET €ro,
Hoposkaas cBOi Kpyr mpobaem (oxmax-
JIeHNe, TIEPETPEB U T.[.), a BO-BTOPBIX,
TepsieTcs 3ps.

Pernenue aToit 3ajjaun — Tak Ha3bIBa-
emas pexynepanus. Ha kosrexkTop mo-
JlaeTcs TIOTEHIINAJ HIKE, YeM Y 3aMe/l-
JITIONIEN CHCTEMBI, ¥ TO3TOMY 3JIEKTPO-
HbBI, TIPEXK/e YeM MOTJOTUTHCS MeTaJ-
JIOM KOJIJIEKTOPA, TIOITOPMAKUBAIOTCS.
Pacxon sHeprum Ha NUTAaHUE JIAMIIBI
yMmenbinaercs. Poct KII/ npu ucnosb-
30BaHuM pekymnepanuu mopsiaka 10%.
Jro HeMaJo. beIBaeT, 4TO ymaercs 1o-
JiyduTh U GOJIbIE, B YaCTHOCTH, €CJIH
[pUMeHEH MHOTOCTYIIEHYATbIi KOJLIEK-



Top. B HeM GoJiee GbICTPbBIE 2JIEKTPOHDI
nobuparorcs 10 6oJiee TIyGOKUX ydac-
TKOB, HAXO/IAUXCS 110/] 60JIe€ HU3KUM
noreHiuasoM. Kaxiblil 3JeKTpOoH TOp-
MO3HTCS B TAKOM KOJIJIEKTOPE TIOUTH JI0
MOJTHOH OCTAHOBKH.

OpHa BOoNMHa CMeHUTb
crnewuT gpyryto

A kyna criemut BotHa? B JIBB, nanpu-
Mep, OHa MOTJIa CHEeNuTh B 06e CTOpO-
Hbl. TOJIBKO B O/{HY CTOPOHY OHA yCHJIH-
Bajach, MOAKAYMBASACh OT My4YKa, a B
npyryio Gexaja cama mo cebe, OHEM-
HOTY 3aTyxas. 3a cUeT 3TOi 06paTHOM,
OTPa)KEHHON OT KOHIIA 3aMeJISIonIei
cucrembl, BoaHbl JIBB B036y ) aamach,
M03TOMY OOPATHYIO BOJIHY T10/IABJISLIN
MOTJIOMIAIONIeH BCTaBKOH.

Hesp3s sm cpenaTp HeKoe Topobue
JIBB, B Kotopoil 6ymeT yCUIUBATHCS
ob6patHas BosiHa? Torma 3aMbIKaHue
e 06paTHOI CBSI3M Oy/IeT aBTOMATHU-
YecKUM, jlaxke 6e3 yuera OTpaKeHuil Ha
KOHIIaX: B OJIHY CTOPOHY 3Heprusi 6yjier
MEePEHOCUTDCS 3JIEKTPOHAMHU, B 06part-
HyI0 — BOJIHOI. Bo3HUKaTD KOJMe6aHUS
6yayT oT cayvyaiiHbIX (IaykTyanuii, a
MOJIIEPKUBATBCS — 3a CUET BO3OYK/Ie-
HUST KOJIeGaHWiT B JIEKTPOHHOM IIYYKe
yCHUJIeHHOH BOJTHOH (B Hauase myuka) n
3a cUeT BO3OYXKACHUS BOJHBI TOPMO3SI-
mUMcA [pu 3TOM NydykoM (B KOHIE
nyuka). I[Ipu MajoM TOKe Iyuka KoJe-
6aHNS BO3HUKATH He OYAYT, W TaKOil
npubop MOXHO OyJeT HCIOJb30BaTh
KaK yCHJINTENb, a B TeHEPATOPHOM pe-
JKUME ero MOKHO Oy/IeT UCII0/Ib30BATh,
€CJT CWHXPOHM30BATh MAaJIOMOIIHBIM
BBICOKOCTAGUJIBbHBIM T€HEPATOPOM.

Bce ato ouenb yBaekatesnbHo. Hero-
HSITHO TOJIBKO, KaK C/esaTh, 4ToObl
3JIEKTPOHBI OT/IaBAJIN JHEPTHUIO BOJIHE,
cremameil HaBcTpeuwy uM. Ham kaxker-
cs1, M He 6€3 TPUYHH, YTO 3TO HEBO3MOXK-
Ho. 3wmas, kKak pabortaer JIBB, Mbr
TPSIMO BUJIUM, KaK JIETST CJIeBa Harpa-
BO BOJHA U 3JEKTPOHHBIH CIYCTOK
(puc.3), Kak CryCTOK 4yTb-4yTh 06TO-
HSIET BOJIHY, HOMaast B 06J1aCTh TOPMO-
3SIIero MoJist, 1 HAYMHAET TOPMO3UTD-
csl, OT[IaBast CBOIO 9Hepruio BoJHe (60J1b-

Topmosawee
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Puc. 3. BonHa u 3nekTpoHHbie crycTku
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Puc.4. SnekTpoHsl 3armsasiBaOT B OKHA

me Hekomy). Ecau ske BosHA GexuT
HABCTPEUY 3JEKTPOHAM, 3JEKTPOHBI HE
OyayT OTHaBaTh €ii 9HEPTUIO TIOTOMY,
4TO OHU He GYyT JI0JTO JIETETh PIAOM
C HY>KHBIM JIJIST OT/[A4U SHEPTUH MECTOM
(M306paskeHHOM 3BE3104KOM Ha PUCYH-
Ke 3). A 06513aTeJIbHO JI JIETETh PSIIOM
¢ atuM MecToM goJro? CoOCTBEHHO,
HeT...

IIpencraBbre cebe, YTO ATEKTPOHHBIN
MYYOK JIETUT C OJIHOIl CTOPOHBI OT Me-
TAJIINYECKOTO HKPAHA ¢ OKHAMHE, a BOJI-
Ha 6eXXUT ¢ APYTOi — pucyHOK 4. [Tyctb
3JIEKTPOHHBIN CTYCTOK, MTPOJIETAS] MIMO
OKHa, YBUJIeJ TaM TOPMO3siliee IoJIe,
MPUTOPMO3UJICS, OT/IAJT YACTh IHEPTUU
u ToJeres jgajbiie. Y CJIeAYIONEro
OKHA OH OTSITh YBUJEJ TOPMO3sIiee
10JIe U ONSITD TToCcTpaia. Bol cpasy ke
BUJIUTE, YTO TaKUM CIIOCOGOM MOMKHO
YCHJIUBATD BOJIHY, He 065I3aTEIbHO MMe-
IOIYIO TY K€ CKOPOCTb, YTO U 3JIEKT-
POHHBII crycToK. BaskHo suiiib, 4T00BI
3JIEKTPOH, Tpo6erasi MUMO OKOH, BU/IEJT
B HUX OJMHAKOBbIE (pas3bl KOJTeOaHMl.

0O603HAYUM CKOPOCTD JIEKTPOHOB 0,
CKOPOCTH BOJIHBI @, IIar OKOH /2, JTHHY
BoJiHbl A . Torma 3a BpeMst 12/ 3JieKT-
POH MOKeT TPOGEKATh HE OJHY JUIHHY
BOJIHBI A, & 72 JI/TMH BOJIH, T.€. CKOPOCTh
BOJHBI MOXXeT ObITh He h/w, a
(n\ +h)/w. Urak, ycaosue paGoroc-
nocoGuoctu: (nA +h)/w = hjo. lpn
3TOM CTyCTOK Gy/IeT B CJIEYIONIEM OKHE
BUJIETH HE TO MECTO BOJIHBI, C KOTOPBIM
B3aMMO/IEHCTBOBAT B MpPEAbIYIIEM
okHe, a napyroe. Ho uro ¢ toro? On
6yer oTaaBaTh IHEPTHUIO, a BOJHA OY-
JIET YCUJIUBATHCS.

Tenepb caesaeM rocJeHNN Iar B
HAIIUX PACCYKAEHUSIX — CKAXKeM, UTO 1
MoxKeT ObITh U oTpuiarebubiM. Torzga
3JIEKTPOH Gy/IeT B3auMO/IeiCTBOBATh B
CJIEYIONEM OKHE He C «TeM MeCTOM»
BOJIHBI, ¢ KOTOPBIM B3aMMO/I€HICTBOBAJ
B MPOILJIOM OKHE, W HE C <«MECTOM»,
neskaBineM caagu Hero (kak mpun=1),
a.C «MECTOM>» , JIEXKABIIEM BIIEPE/IU HETO.
Boana Gyzer 6exxatb HaBCTPEYy W ...
ycuamBatbes!

ITomuuTE, KaK B KUHO BEPTUTCS Ha-
3a/1 BUHT CaMOJIETA UJIH KOJIECO Y TeJie-
ru? [lompo6yiiTe OTBETUTH HA BOIIPOC:

KaK BUJIUMOE HAIPaBJE€HUE BpaNleHUS
3aBUCHT OT UCTUHHON YTJIOBOI CKOPOC-
TH KOJieca TP 4acToTe KaJpoB 24 Kaj-
pa B cekynay? Bor Heuto momo6HOE U
«BUJINT> AJIEKTPOH, 3aTJIsS/IbIBAsI B OKOIII-
ku. Tosapko BUANT OH He 24 Kaapa B
CEKYH/IY, a CyIlecTBeHHO GoJibiie. Bot
TaKoe KUHO...

Anma3s He gnsa npukpac

KoncrpynpoBanue — Bcerjia KOMIpo-
mucc. Ecau 6osiblile MOIIHOCTH — TO
MeHbIIIE JINANa30H YaCTOT, a €CJIU HEeT —
TO KOPOUYE CPOK CJYKOBI UJIH JJOPOIKE
npu6op. U tak ojHO 3a Apyroe, TO 3a
TPEThE, MSATOE U JIEBSTHOCTO JIEBSITOE. ..

3aKa3unKu, Kak MPaBHUJO, XKEJaoT
yaydienua OJHUX ITapaMeTpoB, HO BOB-
Ce He COTJIACHBI OIYCTUTD YXY/UICHUA
napyrux. IlocMOTpuM, K 4eMy 3TO MpH-
BOJIUT B TEXHUKE HJIEKTPOBAKYYMHBIX
npu6oOpOB.

Ilpu ompeneneHHoll JuHE BOJHBI
PE30HATOPBI B KJIMCTPOHE U CIIUPATD B
JIBB umelor onpezeseHHble pa3Mephbl.
Kakasi-tro [10J11 3JIEKTPOHHOTO MyYKa
MepexBaThIBAETCS CETKON B 3a30pe pe-
30HATOPA UJIU cupasbio. Ilydok mepe-
XBATBIBAETCS — MOII[HOCTD BbI/[EJISIETCSI.
Pas pasmepnl onipe/iesieHHBIE, TO U MLJIOT-
HOCTB MOMHOCTH (M3MepsieTcst 0GBITHO
B Br/cM™) onpenenennast. MomHocTb
BbIJIEJISIETCST — JIeTaJb HATPEBAeTCs.
[1T0THOCTD MOIIHOCTH OTIPe/ieJIeHHAsS —
Temieparypa ormpejesnentas. [lerasp
HarpeBaeTcs — MeTaJII MCHAPSIeTCs NJIH
naBures. Ecan miaBuTest, To Bee SICHO.
A ecJiu wicniapsietcsi, TO Mapbl OCEAAIOT
WM HA M30JIATOPAX, MPEBpAIasi ux B
MPOBO/JIHUKH, WJIM HA KATOJle, U3MEHSIsI
€ro COCTAaB JI0 HOTePH PaboTOCHOCOOHO-
ctu. UeM Kopoue [JInHA BOJHBI 1 6OJIb-
1€ MOIIIHOCTD, T€M GbICTPEe UCIAPSIET-
CS1 ¥ TIJIABUTCS [IETAJIb.

Uro nenath? Bo-1miepBbIX, MOKHO UC-
KaTh KOHCTPYKIIMU, B KOTOPBIX MEHbBIIIE
IJIOTHOCTD MOII[HOCTH, BBIIEJISIONECs
Ha MOBEPXHOCTIX 3JEKTPOBAKYYMHbBIX
npu6opoB. Hy KoHEUHO, 371€KTPOHHbII
MyYOK He JIOJDKEH IePeXBAThIBATHCS
TeM, 4eM He joJikeH. Ho mpu mombiTke
CKaTh MYYOK MOCHJIbHEE OH TepsieT Jia-
MHUHApHOCTh. Takoil myuoKk He yjaercs
CUJTBHO 3aTOPMO3HTH ( PEKYIIEPHPOBATH )
na koJsuiektope, KI1 /[ mpubopa mazgaer.
BoT 3T0 1 ecTh «O/HO 3a JPYTroes...

He 6ynem pasmaTbiBath T KIyOKH
J10 JIEBSTHOCTO JIEBSITOTO, HO TIOBEPHTE —
aTa 1udpa He rpeyBesnyeHa. B samie
Geryiieil BOJIHBI BCe CBSI3aHO OJIHO C
npyruM. Ku3Hb BooOlIe TaK yCTPOEHA.




