YcioBue

Samaga 11-2

B nannoii 3a1a4e paccMoTpuM u3BecTHOE gBJIeHne (hoTo3hdeKTa HEMHOTO ITyOKe, 9eM B 0OBIYHOM
IITKOJILHOM Kypce (hU3UKHU.

Baxxnoit xapakTepucTukoit poroadderTa, KoTopas NPUTroIUTCs HAM B 3a/1a4e, ABJIAeTCA €ro KBAH-
TOBBII BBIXOJ Y, IIPEJACTABJISIONINI COOOI OTHOINEHNE YNC/Ia BBLIETAIONINX C IHOBEPXHOCTH dJIEK-
TPOHOB K YHCIYy Majaomux (poToHOB. KBaHTOBBII BBIXOJ, BOOOIIE IOBOPs, 3aBUCHT OT MHOTUX
napaMeTpoB: MaTepHaJia IMOBEPXHOCTH, YIJIA IMaJleHNs M3JIyYeHUsd, YacTOThl MaJaiolIero nu3Jjyde-
HUs 1 TpounX. B JaHHOl 3ajiade MOYKETe CUUTATh KBAHTOBLIN BBIXOJ MOCTOSIHHON BEJUYUHON BO
BCEX IYHKTaX, 33 UCKJIIOYEHUEM ITOCJIETHEr0 Bopoca. Takyke oTMeTuM, 9To Oyj1eM pacCMaTpuBaTh
TOJIBKO OJIHO12TOHHBIN U OJIHOIJICKTPOHHBIN (HhOTOIDDEKT.

Hamomuum, oHUM WX MPOCTBIX MPUMEPOB KOH(MUTYPAIMH JIEKTPOMATHUTHOTO IIOJIS SBJIAETCS
IJI0CKast BoJIHA. JIJId TJIOCKOI BOJTHBI IJIOTHOCTH SHEPTUU SJIEKTPOMATHUTHOI'O 1011, TO €CTh HEeP-

eoE?
THIO B €JIMHHIE 00beMa, MOXKHO PaccuuTarTh 10 dopmyne w = =52, rue Fy — aMILITY/Ia Halps-
2KEHHOCTH 3JJICKTPHUIECKOI'O I10JIA, HBMeHHIOHleﬁCH CO BpeMeEHEM 110 I'apMOHHNYIECCKOMY 3aKOHY, o —

dJIEKTpUYIEeCKagd IMOCTOAHHAA.

HekoTopbie dusnyeckue nocrosiHuble: cKopocTh csera ¢ = 3,0 - 108 m/c, nocrogannaga Ilnanka
h = 6,63 - 1073 JI:k-c, sjeKTpudecKas HOCTOsAHHad £y = 8,85 - 10712 @ /M, 3apsaj s3/eKTpoHa
e=1,6-10"1 K.

Paccmorpum ciieayromumii Kiaaccuiecknii sKcrepuMeHT 110 peructrpaiiun ¢porodddexkra. Ha meras-
JINYECKYIO IIJIACTUHY ITaJIaeT IJIOCKAas 3JIEKTPOMarHuTHas BOJHA, MOJLY/Ib BEKTOPa HAIIPAXKEHHOCTH
KOTODOIl B KayKJION TOYKe MeHsieTCsi cO BpeMeHeM 1o 3akony: F(t) = Egcos(wt + ¢g), Tae am-
wmtyaa Ey = 15 B/M, yruosas gacrtora w = 9,5 - 10 pan/c, ¢y — HeKoTopas HavanbHas dasa
(HazoBeM jaHHYIO0 BOJIHY HpOOHOf). [lostydyeHHass B 9TOM ciIydae 3aBHCHMOCTH CHJIBI TOKA B Iie-
I OT HAIPsI?KEHUs MIpeJICTaBIeHa Ha pucyHke 2. OCHOBHBIE XapaKTEPUCTUKU, UCIIOIb3yeMbIe IS
OIMCAHUA BOJIBT-aMIIEPHON XapaKTepUCTUKH (POTOIIEMEHTa, 9TO 3ajepKuBaloliee Hanpskenue U,
(obpaTHOe HampsizKeHue, P KOTOPOM TOK B IENU IIPEKPANaeTcs) U TOK HACBIEHUS [,y (Mak-
CUMAJILHBIN TOK TIPU JJAHHOM OCBEIEHUN TLJIACTHHBDI ).
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Pucynok 3 - Cxema sxcrepumMeHTa
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Pucynok 4 - 3aBUCHMOCTD CHJIBI TOKA B MU OT HAIIPAYKEHUS IIPU OCBEIIEHNH ILIACTHHBI IIPOOHOM
BOJIHOII

1. Mensiem BosHy 1.1. IlycTh Temepb Ha IUIACTHHY TaJaeT IJIOCKAs BOJIHA, MOJYJIb BEKTODPA
HAIPSI?KEHHOCTH KOTOPOH €O BpeMeHeM MeHsieTcst 110 3akony F(t) = FEj cos(wt + ¢g), Tie HOBast
ammnTyia pasaa By = 25 B/M, w — kax y npob6uoit Bosmubl. Oupejennre 3ajepKuBaloniee Ha-
npsi’KeHne W TOK Hacwlmenud. 1.2, ITycerh Temeph Ha IJTACTHHY NaJaeT IJIOCKAs BOJHA, MOJYJ/Ib
BEKTOPA HAIIPSYKEHHOCTH KOTOPOii CO BpeMeHeM MeHsieTcst 1o 3akony F(t) = Eycos(w't + ¢q), rue
HOBas yIyloBas 4acToTa pabHa w’ = 8,0 - 10'° pan/c, Ey — Kak y npobnoit Bosmsl. Oupejgenure
3aJIePKUBAIOIIECE HAIPSKCHAE U TOK HACHIIICHHS.

2. Caoxknble BosHBI 2.1. Onpejesinte 3a/iep:KuBaloliee HapPszKeHUe W TOK HACHIIEHUs, eCJin
Ha HﬂaCTI/IHy IIaJJaeT BOJIHA, MO,Hy.Hb BeKTOpa HaHpEDKeHHOCTI/I KOTOpOﬁ N3MEHAETCA CO BpeMeHeM
caenyomum obpasom: 2.1.a) FE(t) = Eycos(wit + 1) cos(wat + pa), Tie yIJIOBBIE 9aCTOTHL: Wi =
9,50 - 10'® pas/c, wy = 1,5 - 10™ pau/ec.

2.1.b) E(t) = Ey(1+4coswt) cos(wt+pyg), Ey, w — Kak y 1pobuoit BosHbL. 2.2. [Ipumepno uzobpasure
Ha rpaduKax 3aBUCHMOCTH TOKa B IIEIN OT MPHJIOXKEHHOTO HaIIPsizKeHus Jyis caydaes 2.1.a u 2.1.b.
OTmeThTe Ha HUX KJIIOUeBble 3HAYECHHUS] COOTBETCTBYIONINX BEJIAINH.

3. KBanToBsbrit Beixox 3.1. [loma s miacTubl, Ha KOTOPYIO majaeT mpobHast BotHa, S = 0,05
M2, P TOM ocBelleHue majaer noj yriom « = 30° K nosepxuocti (cMm. puc. 1). Vcnonbsys
UMeEIOIIecs: JaHHbIe, OIpeJe/inTe KBAHTOBbIN BbIxoJ Y doTtoadderTa. 3.2. Boobie rosops, 3a-
BHCHMOCTb KBAHTOBOI'O BBIXOJ/IA OT YaCTOTHI M3JIyUEHUs BeChbMa CyIIeCTBEHHA, U IIpeHeOperarh eit
MOKHO, pa3Be 4TO, B MOJIEJbHBIX 3aja4uax. /Iy naMepenns JaHHON 3aBUCUMOCTHU ILJIACTUHY, OITH-
CAHHYIO B IIYHKTE 3.1, OCBeIa/In 3/ IeKTPOMArHUTHBIMU BOJTHAMU PA3IUIHON YaCTOTHI U MOCTOSTHHOM
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aMiTy sl F;(t) = Eg cos(w;t+ @), tae Ey no-upexuemy pasuo 15 B/m. [osryuennbie 3navuenus

3aJCP2KUBaIOIICI'O HAIIPAXKEHN A U TOKa HACBIIMEHUA IIPEJICTaB/JICHBI B Ta6.HI/H_[e 1.

Ucnonb3ys mmeronuecs JaHHble, MOCTPONRTEe NMPUOJIMKEHHDBIN T'PaUK 3aBUCHMOCTH KBAHTOBOI'O
BBIX0/1a (pOTO3(]hDHEKTA OT TACTOTHI MAJIAIOIIET0 U3JIYIeHUA B MAKCUMAJILHO BO3MOXKHOM JIMaIla30He

YaCTOT.
Ne ombrra | **U,, B** | **[ .., MkA**
1 0,7 1,5
2 1,3 4.5
3 1,7 5,5
4 2.0 6,0
5 2.4 6.5
6 2.8 6,6
7 3,1 6,9
8 3,8 6,3

Ta6ﬂ1/1ua 1- Pe[%y.HbTaTbI I/IBMepeHI/Iﬁ 3aJI€P2KUBAIOIICI'O HalIPA2KCHNA U TOKa HaCbIIIEHU A

Peinenne

3agagya 11-2

1. Mensiem BOJIHY

1.1 U3 rpacduka 111 npobHoit BosHbl HAXOIUM: Us npos = 2,0 B, Inax npos = 6,0 MKA. 113 ypaBHenus

doroapdexTa:

Wipo6
6U3 npob — EKI/IH max — hVnpoG - ABLIX - h? - ABLIX

; - ~opas
npod T EH.HH el k. h-"‘r.p:-é _"'lzr:n-: =h P AEF:]’:-:

Ly

(1)

OTCIO,ZL& MO2KHO 3aME€THUTb, 9TO 3aJepzKHBaloliece HallpA2KECHHUE IJid O,ZLHOI'?'I 1 TOHN 2Ke ILJIAaCTUHBI
3aBUCHUT TOJIBKO OT YaCTOTBI IIaJal0IIero M3JIy9CeHHdA, IIOTOMY B JaHHOM IIYHKTE 3aJePzKHUBaloIlee

HallpAZKEeHNe OCTaHETCdA TaKHUM 2Ke:

U3 1.1 — U3 mpo6 — 270 B

Tox HachIIeHNs TTPOIOPIMOHAIEH KOJUYECTBY BBLIETEBIIUX JIEKTPOHOB, KOTOPOE IIPOIIOPIIUO-
HAJIbHO KOJIMYECTBY Majaonmx ¢oronos. KommdecrBo hOoTOHOB, A AIOMKUX HA TJIACTUHY, MOXKHO
OTIPEJIE/INTh, PA3/Ie/INB SHEPTUIO A IAONIET0 OIS Ha SHEPTHIO OJHOTO (hOTOHA. DHEPTUs Ke Majla-
TOINETO TI0JIs1, KaK CKa3aHO B YCJIOBUU, ITPOIOPIIMOHAIbHA KBa/IPATy HAIPIKeHHOCTH o1, /lanmyio
CB$I3b MOYKHO 3aIlUCaTh CJIEYIOMUM 00pa3oM (3HaK X 03HAYAET MPAMYIO POHOPIMOHATBLHOCTD):
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W E?
[maxocNeocNd,ocﬁoc;O (2)

3Hast TOK HACBIIMICHUS U XapaKTEPUCTUKU T0JIs TPOOHON BOJIHBI, MOXKEM 3aIUCATH ITPOIIOPITUIO:

[max mpob Eg/w _ Eg
Inax11  E?Jw E2

IJHE:{l.l El_f EL

F i
Im-"fnpeﬁ _ Ey

Orcrona HaxoIUM TOK HACBIIICHUS

£}
Irnax 1.1 — ]max pob o9 — 16,7 MKA
EO

E.”

maxil ~ ‘,ms.'ﬂ:pt-'?E- 7 -

BaMeTI/IM, 4YTO Ha4daJIbHad cbasa Yo HUKAKOI'O BJIMAHNA Ha TOK HaCbIIICHUA WJIN 3aJCPzKUBalOIlee
HallIpsAZKEHNEe HE OKA3bIBaeT.

1.2 N3 ypaBuenust (1) MOKHO HaliTH pabOTy BBIXO/Ia IJIACTUHBI, UCIIOJIb3Ys XapaKTePUCTUKN ITPOO-
HOH BOJIHBI:

A = h‘% — €U, upos = 6,82 - 107" TTax = 4,26 5B
T

Torma, anajgoruvHo, 3aJIepzKUBAOIICe HAIIPAKEHUE MOYKHO PACCUUTATH CJICIYIONUM 00pa30M:

1 /
U3 1.2 = — (hi - ABbIX) = 1701 B
e 2w

—_A

EEIX
2T

MCHOJ’H)SYH OTHOIIICHM T (2) COCTaBHM IIPOIIOPHUIO JJIfd HaXO2KIACHUA TOKA HAaCbIIICHWA:

2 /
]maxnpo6 o EO/W o W

= 3 =
Imax 1.2 E()/W, w
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Ima:-:r.p ob

z7 .
Imax1.2 Eq”; w

OTKy,H,a HaXO0IM TOK HaChIIIICHUA:

[maxl.Q = Imaxnpoﬁil = 7,13 MKA
w

— =171

maxi 2 = imesxnood
B

2. Cnoxubie BostHb 2.1. BajepKuBaroliee HalpsizKeHre U TOK Hacbienus. 2.1.a) Vcnonb3yst dop-
MyJLy IIpHBeJeHus: oS o cos 3 = 1 (cos(a+ B) +cos(a — 3)), momyuaem, 4To HaJAIOMIEe LIOJIe MOKHO
[PEeJICTABUTH B BUJIE CYMMbI JIBYX IJIOCKIX BOJIH C aMILTHTYI0# Fq/2:

E, E,
E(t) = 70 cos((wy + wa)t + 1 + p2) + 70 cos((w1 — wa)t + 1 — o)

v Eo
@yt gz) + B}

K
Eltl=—
BajiepKuBatoliee HaIPs2KEHHE OIPEJIe/IsieTcsl MaKCUMAIbHON KUHETHUIECKON SHEpPrueil BbLIeTao-
X 9JIEKTPOHOB, KOTOPBIE OY/IyT 00YC/IOBJIEHBI BOJHONM ¢ MAKCUMAJILHOM YacToToii. 13 ypaBHeHus
doroaddexTa oy anM:

w1 +WQ

21

1
Us 91 = - (h

W T Wiy
T - AE EI%
i

AHaJIOrMIHO COOTHOIIEHNUIO (2) TI0JIyYaeM IPOIOPIMOHAIBHOCTD (3/1eCh BA?KHO IOMHHUTD, YTO KBAH-
TOBBIii BBIXOJ[ CIMTAEM HE 3aBHUCAIIUM OT IaCTOTHI):

Ey/2)? Ey/2)?
w1 i Wo - ( 0/ ) + ( U/ )
h(l/l + 1/2) h(l/l — VQ) w1 + w2 W1 — Wo

-[maXQ.l X Ne X N<I> X

v ] ¥

J-'!i"f\.i L an L'[ 1'-11'.14 —_— L'[

LEg/2)® \Ep/2)”
_|_

f:IJl + EAJ;J [Ul - f:U:

11 xnacc. Teoperuueckuit Typ.



[IpuBoss BhIpazkenue K oOIEMYy 3HAMEHATEIO W COCTABJIsIS ITPOIIOPIIHIO:

E(Z]wl
[max2.l  2(wi?-we?) wWiw
Lnaxnpos  Ef/w 2(w1® —ws?)
EE_[U—;L _
]ma:{i".l _ Z[CUI' —r_'uz") _ {ly €
| S—— EyC) 2w, % — a7
miex npol o ” L 1 2 -
Orcrofa HaXOMMM TOK HACHIIEHHUSI:
w1WImaxnp06

= 3,00 mKA

]max =
21 2(w1? — wy?)

_ Ti T maxngog
maxZ.1 — 2(

‘i‘.f-r - Q.f'?fﬂl

2.1.b) Cuosa ucnob3ys dhopmysry Jijis IIPOU3BEJIEHNs KOCUHYCOB, KaK B IyHKTe 2.1, mosyduM:

Ey Ey
E(t) = Eycos(wt + o) + > cos(2wt + ¢g) + 5 cos(o)
He yunTbiBas nocsieIHIO0 TOCTOAHAYIO «(POHOBYIO» COCTABIIAIONIYIO, TIOJIyIaeM, KakK 1 B IyHKTe 2.1
CYTIEPIIO3UITHIO JIBYX IJIOCKKX BOJIH C YaCTOTAMU w U 2w, ammmuryaamu Fg u Ey/2 cOOTBETCTBEHHO.
Anasiormano nyakTy 2.1 3a1epKuBarolnee HalPs2KeHNEe OIpeIesIsieTcsd MaKCUMaIbHON 9acTOTOl]:

2w

1
= — h
Us 2.2 e( o

- ABbIX) =825B

- AE BIX

20

Tak xe AHaAJIOTUYIHYIO IIPOIIOPIUIO IIOJIydaeM U JIJId TOKa HaCbIIIEHUA:

2 2

[max2.2 _ % + (Egi?) _ 9

Imaxnpo(_) Eg/w 8
Imax2l @ 2w _
Imz:-:r.p:-& ED_f'r, 8

tal
ED_ N (‘-EDJ'I‘Z_J;
Orcro/1a TOK HACBIIIEHNUST PABEH:
9
Imax2.2 = gjmaxnpo() = 6,75 mKA
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=

max2.2 — m i maxnoos

2.2. Jlng KaxKaoit OT/Ie/bHON IIJIOCKOW BOJIHBI 3aBUCHMOCTB TOKa B IEIHU OT HAIPSKEHUS OyJIeT
UMETDb BUJI, AHAJIOTUIHBIN [PEJICTABICHHOMY B YCJIOBUU I NPOOHOI BOJIHBI, HO CO CBOMMU 3Ha-
YEeHUAMHU TOKa HACBIIEHUS U 3aJI€PKUBAIOIIEr0 HalpsizkeHus. ['paduk s Cyrnepro3uIiii BOJIH
MOXKHO TOJIy9UTh, IIPOCYMMUPOBAB 3HAUYCHUA I'PAPUKOB OTACTbHBIX BOJIH.

B mynkre 2.1.a) criocoboM, OIMUCAHHBIM B IPEBLIYIINX [IyHKTaX, MOKHO IIOJIyIUTh:

- Jlna cocrapigionieit % cos((wy + wa)t + 1 + pa): Bagepxkusaroree Hanpsixkenune U, 1 = 2,10 B
Tox naceimerus ., 1 = 1,48 MKA

- JIns cocraBasioneil % cos((wy — we)t + 1 — a): 3ajepxkuBaroliee Hanpsixkenue U, o = 1,90 B
Tox naceimenus I, 2 = 1,52 MKA

2 5
il

LIMEA

Ll
>

-
\

8
S

[2¥]

L Ll Tt 1)

;f:
7
=
A i
.’ -
Z=r ]
-4 -3 2 -1 0 1 2 3 4 U.B

Ha pucynke 1 myHKTUPHBIME JIMHUSAMEU N300parKeHbI 3aBUCUMOCTUA TOKa B IIENU OT ITPUJIOKEHHO-
IO HAIIPAKCHAA HJId KaKJIOU M3 ABYX COCTABJIAIONINX, CIUIONIHON JIMHWEH — HCKOMagd <ITOJIHAL»
3aBUCHUMOCTb.

Pucynok 2 - [IpumepHas 3aBUCUMOCTH CHJIBI TOKa B TN OT MPUJIOYKEHHOI'O HAIIPSAXKEHUs JIJIst
ciydada 2.1.a

Bce kimtoueBble 3HaUEHNS YK€ YKa3aHBI U JIEFKO HAXOJAATCA HA PUCYHKE M3 YKA3aHHOTO MacIiTada
oceii.

B nynkre 2.1.6):

st cocrapsiomnieit Ey cos(wt + ), TTOJHOCTHIO COBIAIAONIEH ¢ TPOOHON BOJIHOM: 3a/1epKIUBATO-
mee Hanpsizkeane U, 1 = 2,0 B
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I MEA
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p—
=TT | =TT L T T T TT ™TTT ™TTT1T

Tox nacwimenus I, 1 = 6,0 MKA

Jlna cocrapsonmeit % cos(2wt+pg): Baaepxuparoriee Hanpsikenne U, 1 = 8,25 B Tok Hachimennst
Tax 1 = 0,75 MKA

[IpumepHBIit BUJ 3aBUCHMOCTH JIJIs IIyHKTa 2.1.0 IpuBeIeH Ha PUCYHKe 2.

3. KBanTosbrit Beixos 3.1. Ilo omnpejiesiennto, KBAaHTOBBIN BBIXOJ — OTHOIIEHHE KOJUYIECTBA BbLIE-
TEBIIUX JIEKTPOHOB K KOJIMYECTBY Ha latorux (boToHoB. Ko/miuecTBO BBLIETEBIINX 9JIEKTPOHOB 3a
HEKOTOPOEe BpeMd ¢ MOXKHO HAWTH, UCNOJIb3yd 3HAYECHNE TOKA HACBIIECHU:

. mz man
‘H"'a.-: =T =

e @ — 3apsi, mpore/imuii 1Mo menu 3a BpeMsi ¢ B peKUMe HACBIIIEHUs, € — 3aPs/l 9JIeKTPOHA.

Haiinem KosimaecTBO majiafomux 3a HeKOTopoe BpeMd ¢ poToHOB. [ImoTHOCTH

o TELE, - . 0 2

s = — = 52 SHEPTUM 3JIKTPOMATHUTHOIO NOJI#A /A MPOOHOi BosHbI pasHa W = =50,
q} B T %% neo B2

TOI/IA B €IUHHIIE 00beMa HAXOMUTCH Ny = 10 = ——> boronos. OHI maaoT

Ha IUIACTUHY ILIOMIAJILI0 S CO CKOPOCTBIO CBETA € MOJ YIJIOM (v K ILUIACTUHE, TOTJA 3a Bpemsd ¢
KOJIMYECTBO TOIABIIUX Ha ILUIACTUHY (DOTOHOB PABHO:

'RTSDED; ct8sin @
fiw

Toria KBAaHTOBBIN BBIXOJ, MOXKHO PACCIUTATDH 110 (hopMyIIe:

E"-.",;, =ﬂ¢-ct'£sinﬁ =

- Now hw Inax
Ny emgoEZeSsina

(3)

- M b

N. oms-E.cizing
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[ToacraBisist XapaKTepUCTUKN IIPOOHON BoJIHEL, moy4unm: Y = 0,00503 3.2. ITo qanubiM u3mepenns
3a/1ePKUBAIOIIETO HAIIPSIZKEHUST MOYKHO MOJIYYUTh YaCTOTHI MM IAI0Nero u3aydenud. /leiicTBure b-
HO, U3 ypaBHeHwus (1):

Pabora BbIXO/Ia OlpeiesigeTca U3 XapaKTePUCTUK ITPOOHOI BOJIHBI U yrKe Oblja HaiijieHa B IIyHKTE
1.2. Haiiiennble 3HaUEHNs YACTOTHI JIJI KayKI0N0 U3MEPEHHsT MOXKHO 3alcarh B Tabsuity. lasee,
3Hasl 9aCTOTY U3JIy9YeHHs, ero aMILIUTY Ly (OHA 0 YCJIOBHUIO MOCTOsiHHA U paBHa 15 B /M) u gactory,
a TaKyKe TOK HaChIMeHus, 1o (Gopmyre (3) MOKeM pacCcunTaTh KBAHTOBBINA BBIXOJ JJIs KAXKIOTO
rajiarorieit Boyiabl. /[anabie BeraucseHuit 3aneceM B Tabsmiry: Tabsmra 1 - Pe3yibraThl BoIauc/ienuii
KBAHTOBOI'O BBIXO/A

Ne ombrra | ¥*U,, B¥* | ¥4 . MrxA** | ¥¥ . 101 pag/c** | ¥¥y**

1 0,7 1,5 7,53 0,000996
2 1,3 4.5 8,44 0,00335
3 17 5.5 9,05 0,00439
1 2.0 6,0 9,50 0,00503
5 2.4 6.5 101 0,00579
6 2.8 6,6 10,7 0,00623
7 3,1 6,5 11,2 0,00642
8 3,8 6,3 12,2 0,00678

[To mmerommuMest JaHHBIM TOCTPOUM T'padUK 3aBUCUMOCTUA KBAHTOBOIO BbIXoJa (oTodddekTa or
YaCTOTHI.

0,007

0.006

0.005 +

0.004 - |
0,003 - /
0.002 - 3
0.001 - /

|
T

0 ¥ F 1T 1 1 ] LEE L LI | 1 L I I O 1 LI L] i LB L N DI B § L} :’

6 7 b 9 10 11 12 13
@10, pag/c

Pucynok 3 - I'pacduk 3aBUCUMOCTU KBAaHTOBOTO BbIXOZa PoTO3(hdHEKTA OT YaCTOTHI

BI/I)_IHO, 9TO KBAHTOBBINA BBIXO/l YBEJIMYUBaACTCA C yBeJIMYEHHUEM YaCTOTbhbI B 3a/JlaHHOM JIMalla30HE,
HO TEMII 9TOI'O0 POCTa YMEHbIIACTCA.
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