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9 — 3TO HE TAK

CJIOXKHO, KOK KOXETCAH

TA CTATbA CBA3AHA C [IBY-

Ms JIDYTHMH CTaTbsIMH B 9TOM

’Ke HOMepe SKypHasla: «IJIeKT-
pudeckass MammHa B atMmocdepe» U
«/laiite mMHe pas6exkarbesily. B Hux
paccMaTpuBaIOTCS MEXaHU3M pasjiedie-
HUS 9JIEKTPUUYECKUX 3apsi/IOB B I'PO30-
BOIi Ty4e M IIPOIECC POCTa KMHEeTHYec-

C.BAPJIAMOB

KO aHEpruu CBOOOIHDBIX 3JIEKTPOHOB
B rase, KOTOPbI HAXOIWUTCS B AJIEKT-
pudeckoM moJie. Eciii Bbl yiKe TPOYIHI
9TH JIBE CTaTbu — CMeJsio GepuTech 3a
TPETDHIO, & €CJIN HET — COBETYEeM 3TO
c/ieJIaTh, 4TOObI Y BAC CJOKIIOCD 1EJTb-
HOE BIIEYATJICHUE O PACCMATPUBAEMBIX
SABJICHUSIX.

NoHunzauuna rasa
1 obpasoBaHMe NlaBUH

HaroMHuM, 4TO 11pM HAJIMYUK BHETII-
HEro aJIeKTPUYECKOTO TI0JIsSI 3apsiyKeH-
Hbl€ YaCTHUIIbI B rasze npruobperaor J0-
MOJIHUTEJIbHYI0 KHHETHYECKYIO JHep-
THIO0, BEJUYMHA KOTOPOW IPOTOPITHO-
HAJIbHA HAIPSIKEHHOCTH 2JIEKTpHYec-

HOU
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MOJMTHNUA

KOT'0 T0JIs1 1 06PATHO IPOHOPIMOHAIb-
Ha JIABJIEHUIO ra3a. Y CTAaHOBJIEHHE KO-
HEYHOH BeJWYUHBI CpeJHel KUHEeTU-
YEeCKOW 9HEepruu 3apsKeHHbIX YaCTHIL
CBSI3aHO CO CTOJIKHOBEHHSMHU 9THX Ya-
CTUIL C HEHTPAJbHBIMU MOJIEKYJIAMU.
(IToapo6HO 5TH BOIPOCHI 00CYKAAIOT-
csi B cratbe «/laiite mue pasbexarnb-
cal»).

Kpome yrpyrux CTOIKHOBEHUI, TIpU
JIOCTATOYHO OOJIBIIOI HHEPTUN HAJIeTa-
1omeit yactuipl (3JeKTpoHa) BO3MOK-
HbI 1 HeyIpYrue CTOJKHOBEHUS, MpH
KOTOPBIX ITPOUCXO/ISAT HOHU3AIINS Hell-
TPAJIbHBIX YACTHIL U TIEPEXO/] MOJIEKY.T
B BO30YsKIeHHOE cocTosiiue. YToOb
HMOHM3AIMS  COCTOSIJIACH, CyMMapHas
KMHETHYeCKast SHEPIUsl CTAJIKUBAIOIIIX-
Cs1 4aCTHUI| B CHCTEME UX IIEHTPa Macc
JIOJDKHA ObITb JIOCTATOYHOI LIS TIepe-
XO/Ia aTOMa MJIM MOJIEKYJIbI C HUXKHETO
9HEPTeTHYECKOTO YPOBHS HAa BEPXHMUIA,
a ATa SHEPTHs 3HAUNTEJIBHO TIPEBbIIIA-
€T CPEJIHIO HHEPIUI0 TEIJIOBOTO J[BU-
JKeHus1 MoJiekyJr. [lust «pesysbraTtus-
HOTO» CTOJIKHOBEHUS, IIPH KOTOPOM
MIPOMCXO/INT HMOHU3AIMS, KHHETHYec-
Kasi SHEPrHs 2JIEKTPOHA TIEPE]L Y1apoM
0 HEHTPAJIbHYIO YaCTHILY JI0JKHA ObITh
6oJIbllle SHEPTUU HOHN3AIIUH 9TOTO aTO-
Ma IIPUMEPHO B /iBa Pasa: SHEpPruu
HAJIETAIONIEr0 3JIEKTPOHA JI0JIPKHO XBa-
TUTb HA TO, YTOOBI PN CTOJKHOBEHUH
C DJIEKTPOHOM aToOMa COOGHIUTH eMy
9HEPTHI0 MOHM3AIMK U YTOObI CAaMOMY
yJIETETb OT 06PA30BABIIETOCS TOJIO0KU-
TEeJIbHO 3apspKeHHOro nona. IlomMumo
Toro, 3(gpPeKTUBHOCTD MOHUBAINU OTI-
peliedisieTcs TaK Ha3bIBAEMbIM CEUEHN-
eM MOHM3AIMM, KOTOPOE 3aBHCHUT OT
SHEPTUU  HAJNETalomero 3JaeKTpoHa. !
Maxkcumym 5DHEKTUBHOCTH TOCTUTA-
€TCsI [TPY SHEPIHSIX HAJIETAIOIIETO 2JIEKT-
poHa B 4—10 pa3 GoJibllle MUHUMAJIb-
HOIi 9HEPruu, HeOOXOAUMON /IS HOHU-
3a1un.

CpesHsisi KMHETHYECKasi SHeprus,
1pro6peTeHHast AJEKTPOHOM TIPH «ITPO-
JIABJIMBAHUN» 3JIEKTPOHHOIO Trasa de-
pe3 ra3 HeHTPaJbHBIX MOJIEKYJ MOJ
JlefiCTBUEM 3JIEKTPHYECKOTO I110JIs,
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"' Om smepeuu saexmpona sacucum ces-
3amnnas ¢ num 0auna 6oamnvt de bpoiins. em
ona menvute, mem menvwee <cevenues (npo-
nopyuonarvioe Keadpamy OAUHGL GOJHbL)
camozo anexmpona. B amome snexmponol
PA3MA3ALL NO NPOCIMPANCIMEY 60KPY2 S0PA C
NAOMHOCIBIO BePOAMHOCINY, 3AGUCSULET OM.
paccmosinust 0o sopa. Ipu onpedenennot
IHepZUU INEKMPOHA CeUeHUe 63AUMOOEUCBUSL
INEKMPOHA € AMOMOM UMEEN MAKCUMAILHOE
3nauenue.

3 Ksaur Ne 2

9TO HE TAK CJHTOJXHO,

(BbIBOZ 3TOI (DOPMYJIBI IIPUBENEH B
cratbe «Jlaiite mMHEe pas6exarbes!s).
BuyHO, 4TO OHA TPSMO HPONOPIHO-
HaJIbHA [IJIMHE CBOGOMHOTO 1pobera
A, a 3Hauut, O6pPATHO IPOIOPIIUO-
Ha/lbHa KoOHIEeHTpanuu (ILJIOTHOCTH)
rasa n, CBSI3aHHOI C JaBJIeHHEM Ta3a
coorHomenneM p = nkT. Crenosa-
TEJIbHO, [T JIAaHHO# TeMiepaTypbl |
JIAHHOTO JIaBJIEHUSI I'a3a eCTb BIIOJIHE
OIIpe/ieJIEHHOe MUHNMAJIbHOE 3HAUEeHIe
HAIPSKEHHOCTH 3JIEKTPUUYECKOTO
0JISI, IPU KOTOPOM BO3MOXKHA WOHMU-
3a1usl HEHTPAJIbHBIX YACTHUIL DJIEKT-
POHHBIM y/IapOM. 3aMeTuM, 4To B 06-
JacTH ¢ MeHbIUM jaBieHueM (Ha-
npuMep, Ha BBICOTE 06JIaKa) yCIOBHS
JUIs Havyasla MOHM3AIUK  I[1Pe/IIoYTH-
TesibHee, ueM TaM, T/ie JIaBJEeHHEe Bbl-
cokoe (BOJIM3U MOBEPXHOCTH 3€MJIN).

JlomycTiM, 4To 1pH KasK/OM CTOJIK-
HOBEHUU 3JIEKTPOHA, JBUXKYIIETOCS CO
Cpe/iHelt CKOPOCTDhIO v, -, ¢ HEHTpasb-
HOW yacTHuIleil BepOsSITHOCTb HMOHU3a-
U paBHa O, Torga 3a Bpems T
BJICKTPOH UCIBITACT To /A CTOJIKHO-
BEHMI M KOJIMUECTBO 3JIEKTPOHOB MO-
ket yBesmmautbesi B (1+ a)To /A pas.
(Koneuno, ipu aToM BesmunHa O camMa
3aBUCHUT OT Cpe/IHell CKOPOCTH 3JIEKT-
pona.) Hapsmy ¢ poctom uncia sJek-
TPOHOB MIMEET MECTO U er0 YMeHbIIIeHne
B IIpolecce peKoMOMHAIMH, T.e. o6pa-
30BaHUSI HEHTPAJbHBIX YaCTUI[ TIPU
BCTpeYe OTPUIIATEIbHO U TOJIOKUTE b
HO 3apsKEHHBIX vacTull. /nHamudec-
KOe ypaBHEHUe 3aBHCUMOCTH KOHIIEHT-
palmu 2JIEKTPOHOB OT BPEMEHH BbITJIS-
JWT TaK:
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rae B — ckopocTb 06pa3s0BaHus 3JICKT-
POHOB, oOIpezensgeMas «BHEIMIHIMU»
ncrounukamMu  (KOCMUYECKUM U3JIyde-
HHEM, PAJOAKTUBHBIMU HCTOUHUKAMHE
Ha semsme u 1p.), K — KoHCTaHTa
PeaKIn PEKOMOMHALINM, TPOMCXO/S-
el TPy BCTpPeYax 4acTHI] C Pa3HbIMK
0 3HAKY 3aPsaMM, [IPHYEM KOHI[CHT-
PAIU STUX YACTHI] CYUTAIOTCS OIHA-
koBbiMU, T.e. N, = N_ = N. 3ameTum,
YTO B 5TOM yPABHEHUH HE YUUTHIBACTCSI
TEPMMYECKMI MEXaHM3M POCTa YHCJIA
9JIEKTPOHOB, TaK KaK Mbl PACCMATPH-
BAEM TOJIbKO HAYAJIBHYIO CTAIUIO MPO-
604 rasa.

W3 npusenennoro ypasuenus (& )
CJIETy€T, YTO IPH BKJIIOYCHNH BHENIHE-
ro ajekTpudeckoro noas (npu ysesu-
dennn o ) B JAHHOH 06ACTH rasa
HAUMHACTCS [TOYTH SKCIIOHEHI[HAIbHDIIH
POCT KOHIIEHTPAIMHN 3JIEKTPOHOB, €CJIN

KAK KAXETCHA 9

UMEIOTCS  «3aTPABOYHDIE» 9JIEKTPOHbI
U IJIABHYIO POJIb UTPAeT BTOPOIl YjieH B
mpaBoil wactum ypaBuenusa. OpHako
caMoe BasKHOE TO, UTO 3TO ypaBHEHHe
0OBSCHSIET HEYCTONYMBOCTD OJIHOPO/I-
HOT'O 110 TIPOCTPAHCTBY paciipe/ieJIeHus!
9JIEKTPUYECKOTO TI0JIST ITPH JJOCTATOYHO
GOJIBIIION ero BeJIMYUHE.
JleficTBUTEIBHO, €CJU B KaKO-TO
He6oJIbIIol  06JIacTU  TTPOCTPAHCTBA
HAIIPSDKEHHOCTD 3JIEKTPUYECKOro M0JIst
CJIyYailHO YBEJIMYUBAETCS, TO B 3TOM
MecTe BO3HUKaeT 1po6oit raza. Xaoru-
YeCKOe JIBUXKEHNUE 2JIEKTPOHOB BMECTE C
HAIIPABJIEHHDBIM JIBUXKEHUEM [TPUBOJUT
K TOMY, 4TO M3 OJIHOTO 3aTPaBOYHOTO
CBOOOIHOTO 3JIEKTPOHA 00pasyercs u
pacimpsiercst 06J1aCTb C MOBbIIEHHOH
KOHIIEHTPAIMENl 3apsi’KeHHbIX YacTHIL
— Oy/ieM Ha3bIBaTb 3Ty 00JIaCTh JIaBU-
noit. Ilepemenienne 3apsKEHHBIX Yac-
THIL C PA3HBIMU 3HAKAMM 110/1 /IeiCTBU-
€M 3JIEKTPUYECKOTrO TI0JisI B JIAaBUHE
HNPUBOJUT K IEPepacIpe/ieIeHHIo 3a-
PSIZIOB B [IPOCTPAHCTBE, YMEHBIICHUIO
BEJIMYMHBI 110JIS1 BHYTPH 06J1aCTH JIaBU-
Hbl ¥ HW3MEHEHWIO HAIPSIKEHHOCTH
9JIEKTPUYECKOTO TI0JISI BHE JIABUHbI —
BIIEPEIN U C3a/IU JTaBUHBI (ecam CMOT-
perTb B/JI0JIb HAIIPABJIEHUS dJIEKTpUYec-
KOTO TOJIs1) BeJUUYUHA HATIPSHKEHHOCTH
HOJIST yBEJMYMBAELTCS, a C GOKOB YMEHb-
maercss (puc.1). Benencrsue storo
o6J1acTy JIaBuH OBICTPO BBHITSATUBAIOTCS
B/IOJIb HAIIPABJICHUST 3JIEKTPUYECKOTO

Puc.1

noust. JIaBuHA CyIIeCTBYeT HEKOTOPOe
BPEMS, @ 3aTeM PaccachblBaeTcs, 10TO-
MY UTO YMEHBIIEHHOE HJIEKTPUUECKOE
1oJie He MOKET MOUIEPKUBATD HOHHU-
3all1I0 U, COOTBETCTBEHHO, KOHIIEHTPa-
IMIO 3aPSYKEHHBIX YaCTHI] BHYTPH Jia-
BUHBL. JTOT MEPUOJ BPEMEHU >KU3HU
JIABUHDBI ONPE/IENSAETCS TPETbUM dJie-
HOM B NpaBoil uactu ypaBHerus (& ).

PasmMmHo)XeHue naBuH, KaHarbl,
cTpyMmep, MOJTHUSA

[Tporteccobr pekoMGUHAIN, KOTOPbIE
UYT B JIABUHE MapaJlJIeIbHO € TIPOLEC-
caMH HMOHU3AIUHU, CONPOBOXKIAIOTCS
n3jydeHreM GOJIbIIOTO YKC/JIa KBAHTOB
cBeTa. JHEePrust TUX KBAHTOB KaK pa3
JIOCTATOYHA JIIST HOHU3AIH HEeHTpasb-
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Puc.2

HBIX YACTHUI[, [TOITOMY TaKHE KBAHTDHI
cBeTa MOTYT ObITh TIOTJIOIIEHBI B rase
TaM, TJe He ObLIO 3aTPABOYHBIX IJIEK-
TPOHOB. B pe3ysibrare Ha HOBOM MeCTe
B Ta3e BO3HUKAET TaK Ha3blBaeMasl BTO-
pUYHAS JIABUHA.

B mporiecce pacimvpenusi 1 BbITSTH-
BaHUs ¥ TI€PBUYHDbIE, U BTOPHYHBIE
JIABUHBI OOBEIUHSIOTCS, TIePEKPbIBa-
10TCst, 06pasysi XOPOIIO MTPOBO/ISIINE
Kanasbl. KaHaiabl BOBHUKAIOT U Yepe3
HEKOTOpOe BpeMs mporagaioT. Harmpsi-
SKEHHOCTD 110J19 BOJIM3U KOHIIOB TaKUX
KaHAJIOB MOXKET B HECKOJIbKO Pa3 Ipe-
BBIIATD CPEAHIO HANPSKEHHOCTD
10Jist B ra3e /10 po6osi, TI09TOMY KaHa-
JIbI O4eHb ObICTPO (CKOPOCTH JOCTHUTAET
10° M /¢) YBEIMYUBAIOTCS B JUIMHE 1
COEIUHSIIOTCS. C JPYTUME KaHAJIaMH,
€cJii OHU BCTPEYAIOTCS HA MyTU. DTOT
mpoiecc ObICTPOrO TIPOJIBUIKEHUS Ka-
Hajla B raze or o0Jlaka K 3eMJje Ha3bl-
BaeTCsl CTPUMEPOM.

Ha craguu ctpumepa caMoCTOSITE b
HBII pa3psii B ra3e IMOX0K Ha KOPOH-
HbIl Paspsi/l, T.e. OH MO/IEPKIUBAETCS
3a CYET BBICOKOU HATIPSIKEHHOCTHU HJIE€K-
Tpuyeckoro noJisi. Koneuno, ne BceM
CcTpUMepaM JIOBOJUTCSI POPBATHCS OT
o6aka 10 3eMuin, OOJIBIIUHCTBO U3
HUX HE JIOKUBAET U PBETCS HA YACTH.
Ecnu 3a KopoTKOe BpeMsi JKU3HU He-
CKOJIbKUX KAaHAJIOB Pa3BETBJIEHHAS U
U3BUJINCTASA CUCTEMA ITUX OObEIUHUB-
LMIUXCS KaHaJIOB B KOHIIE KOHIIOB Ha
KaKOM-TO M3 MyTell COeAnHSIET OOIINM
KaHaJIoM 06J1aK0 C TOBEPXHOCTDHIO 3€M-
JIM, TO CTaausi PA3BUTHUSI CTPUMEPA
3aKaH4YMBACTCS, U HAYMHAETCA CTajus
co6cteernno moumun  (puc.2). Ee-to
Mbl ¥ BU/IUM, U CJIBIIINM.

DJIEKTPUYECKasi IPOBOIUMOCTD 3€M-
JIM TOPA3/I0 BBIIIE, Y€M MTPOBOUMOCTD
BO3/IyXa, MMOITOMY IOCJIE OCTHKEHIIS
CTPUMEPOM [TOBEPXHOCTHU 3EMJIH TOK 110
006pa3oBaBIIEMyCsl [IPOBOJISIIEMY Ka-
HaJIy «00JaK0 — 3eMJISI» PE3KO YBeJI-
ynBaercs (BOZHMKAET HMCKPOBOH pas-
P — MOJIHMSA), M IIPH 9TOM MECTO
rJIABHOTO MeXaHu3Ma OoOpasoBaHUs
3aPSKEHHDIX YACTUI] 3AaHIUMAET TEPMO-
UHIYIIUPOBAHHAS MOHU3AIUS YACTHUII.
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«JlepeBo» COEJMHUBIIMXCS KAHAJIOB
obecIieunBaeT BO3MOXKHOCTb paspsijia
TOJIBKO [IJIs1 HEKOTOPOIi YacTH 3apsi/IoB,
HAKOIUBIIKMXCS B 06JIaKe M, COOTBET-
CTBEHHO, Ha 3emJie. OGBIYHO «/IEPEBO>
MOJIHUHM OOPAIEHO «CTBOJIOM» BHU3 W
MHOTOYNCJIEHHBIMI «BETBSIMU» K HEOY.
[Ipo6oit Bo3ayxa B MOJHUM aHAJIOTU-
4yeH 1po6OI0 O/IHOTO U3 KOH/IEHCATOPOB
B 1IeNI0YKe, N300PaKEHHOI Ha PUCYHKe
3. IIpo6uTblil KOH/JEHCATOP paspsixKa-
eTcsl MPAKTUYeCKH TIOJIHOCTBIO, a BCe
OCTaJIbHbIE PA3PSIKAIOTCS JIMIND He-
MHOrO. Bpemsa paspsana konzpencaropa
OIIpe/IeJISIETCSI €r0 €MKOCTbI0 M BHYT-
PEHHUM COINPOTHBJIEHMEM KaHaJa B
KOH/IeHcaTope.

S

Puc.3

Brauae (cpasy noc.ie mpo6ost), XoTs
HATIPSIKEHHOCTD 9JIEKTPUIECKOTO MOJIS
B KaHAJIe YMEHDIIAETCS, TOK B MOJTHUM
GBICTPO HAPACTAET — HTO CBSBAHO C
YBEJMYEHUEM YHCJIa HOCUTEEH 3apsi-
JIa BCJIEJICTBUE HATPEBA Ta3a M yMEHb-
IIEHUsT COMPOTHBJICHUA KaHama. 1o
Mepe DPaspsIKM KOHJEHCATOpa MOII[-
HOCTb, TIOJBOAUMAsT K KaHATY MOJIHUH,
ymenbimaercsa. llocae pocTmKeHus
MaKCHMyMa TeMIIepaTypa ra3a B KaHa-
JIe MOJIHUH 32 CUET U3JTyUeHUs TIa/aer,
3aPSDKEHHDIX YACTUIL CTAHOBHUTCS MEHb-
e, U paspsil MPEKPAIIAeTCs.

OCHOBHas1 0N TIOTEPb HHEPTUU
NPUXOJNTCS HA U3JTyYeHHE U HATPEB
rasa B IpOBOJsAIIEM KaHane. B 3Byk (B
TOT CaMBbIil IPOM) TIEPEXOUT BCEro 2 —
3% 9HEpruu, B HATPEB YACTHI] B KaHAJIE
— pas B zecarb Gospiue, T.e. 20 —30%,

a BCe OCTaJbHOE — 3TO W3JydeHue.
(3ByK mpOM3BOAUTCA B OCHOBHOM Ha
CTauu PaCIIPEHUs] B BO3/yXe Harpe-
BAIOIIEroCs MPOBOJAAIIET0 KaHaa.)

Terwto, KOTOPOE BBIIETMIIOCH B KaHa-
Jie MOJIHUH, PACCEUBAETCS B OKPY Kal0-
1IeEM BO3/yXe 3HAUYUTEJbHO MeJJICH-
Hee, 4eM TMPOUCXOJST MPOIECCHl TIPO-
6051 Tasa, MOITOMY CYIIECTBYIOIIUI
HEKOTOPOE BPeMsi TOpsiumii Kauai 06-
JIETYaeT TIOBTOPHDbIE Pa3psiibl BOJIb
toro ke myTu. Yacro GbIBaeT Tak, uyTo
MOJIHKUS ObET BIOJIb OJJHOTO U TOTO K€
KaHajia HeCKOJIbKO pas.

OcHOBHDIE BBIBOIbI, KOTOPbIE MOJK-
HO cresatb, TakoBbl. OQHOPOAHOE B
BO3/IYIIIHOM IIPOCTPAHCTBE JIEKTPUYUEC-
KOe TMoJie TPU JOCTATOYHO OOJIBIION
HAPSKEHHOCTH CTAHOBUTCSI HEYCTOM-
yuBbIM. Bosuukaoruii mpo6oii Bo3y-
Xa MPOUCXO/UT TaK, YTO OJHON 3aTpa-
BOYHON 3apsiKeHHON yacTuipl (971eKT-
POHA) JIOCTATOYHO, 4TOGBI 06pasoBa-
Jlach OOIIMPHAsST POBO/SIIAs 06/1aCTh
raza — jaBuna. Vaiyuenue npu pekom-
OUHAIY 3aPSKEHHDbIX YaCTUI[ B I€P-
BUYHBIX JIaBMHAX BbI3bIBAET MOHU3A-
LIUIO MOJIEKYJI Ia3a TaM, IJe 3aTPaBoy-
HbIX yYacTull He ObL1o. ITogBusiinecs
3/1€Ch 3aPSIKEHHDIE YACTUIbI CTAHOBSIT-
CsI OCHOBATEJISIMU BTOPHYHDBIX JIABUH.
JlaBUHDI BBITATUBAIOTCS BIOJIb JICKT-
PHUYECKOrO TOJISI, TEePEKPDbIBAIOTCS U
006pa3yioT JIMHHDII MTPOBOSIIINA Ka-
HaJI, TI0 KOTOPOMY IIPOXOJUT Paspsil
MOJIHUU.

A B 3aKJI04eHUE — HECKOJIBKO 3a/[a4
JIJIST CAMOCTOSITE/IBHOTO PEIleHuUs .

* O1eHnTe BEJUYUHY HAIPSZKEHHO-
CTH 9JIEKTPUUYECKOTO TOJISI, TIPU KOTO-
poii BO3MOKHA HMOHU3AIMS MOJIEKYJI
BCJIE/ICTBUE 3JIEKTPOHHBIX Y/APOB.

¢ O11eHuTe 9HEPTHUIO 3BYKOBBIX BOJIH,
KOTOpPbI€ ObLIN TTPOM3BEIEHDI MOJIHIEH
¢ pauHoit kaHanma 10 kM u cpegHUM
nuamerpoM Kanasa 10 cM.

* O6GbsicuuTe, IOYEMY B CPEIHUX
HIMPOTAX PO3bI HAYMHAIOTCS TTO3/HEN
BecHOIT (B Mae) M 3aKaHYNBAIOTCS OCe-
HBIO.

VIH@OopMaLmio 0 XypHase « KBaHT» U
HEKOTOPbIE MATEPUAsIbI M3 XKYPHAaa
MOXHO Havitn B WHTEPHETE ro asg-
pecam.
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