YK 5:"51.501.'?|r AR
B.H. JIEOHH/IOB, kano. mexu. nayx, B.B. CEMEHEI], 0-p mexu. nayk

AHAJIN3 KBASUIIEPHONYECKUX AMILIMTY JHO-BPEMEHHBIX CTPYKTYP
IXOCHUTHAJIOB AKYCTHYECKOT'O 30HIUPOBAHUS ATMOC®EPBI

Beenenne

JlocTOBEpHOCTE NPOTHO3MPOBAHHS MOTOIHBIX YCJIOBHH BCerja MMena GONbIIOe PAKTHYECKOE
3HaueHne. B nmacTosiee BpeMs MeTeoposioruyeckoe obecnedeHHe siBnseTcs Haubonee BocTpeGo-
BAHHBIM B TAKMX MHTCHCHBHO PA3BUBAIONIMXCA HANPABICHHAX HKH3HEIEATETHHOCTH, KaK aBHAlNA,
CYIOBOMNICHHE, HCCTIENOBAHME NPHYHH H3IMEHEHHS NOTOIHBIX M KIMMATHIECKHX ycaoBuii na nia-
HETE, CO3/JaHuE KaHajloB nepejaus WH(GOpMaliHK, NOCTPOeHHLIX Ha ocHoBe saBiaenuii JITP u ssie-
HHH IPUITOBEPXHOCTHOTO BOJIHOBOJAHOIO PACHPOCTPAHEHHS PATHOBOIH, U B HEKOTOPBIX IPYTHX.

DOpMHpOBAHHE M H3MEHEHHE TIOTONHBIX YCIOBHH HA IIaHeTe HNPOMCXOIUT B pe3yibTare He-
CTAllMOHAPHOCTH MPONECCOB NMPUTOKA M NpeoOpasoBaHMs Telsia, Kak B MPOCTPaHCTBE, TAK H BO
BpeMeHH. Ilooromy mudopmanms o TEKYIIEM COCTOSHMH TEIUIOBBIX Nojied arMocdeps! apasercs
IKCIICPUMEHTAITLHON OCHOBOH /15t pa3paboTKH METOJ0B MOBAILIEHUS MOCTOBEPHOCTH TIPOTHO3HPO-
BAHU [IOTONTHBIX YCIIOBHH, BKITFOUAs M KJIMMATHYECKHE H3MeHeHHs B I1aHeTapHOM MacmTale.

I'nasueM HeTounukoM Temna s aTMoC(epel SIBISETCS HAarperas 3emuas NOBEPXHOCTb. Typ-
OYJICHTHBIE MOJH, HONYYHBIIAE TEILIO OT NOACTHNAIOMIEH MOBEPXHOCTH 33 CYST NMPAMOM TEriome-
PCauH, nepeMelaloTes Mo BEPTHKANH N0/ ACHCTBHEM CHI IIABY4ECTH, CO3/1aBasi TEPMOIHHAMH-
4CCKHC BOSMYINEHH, a NIPH ONPEASICHHBIX YCJIOBHAX — M TaK HA3LIBAEMBIC «B3PLIBBI [UIABYYECTH
[1] B npusemiiom cnoe. Taxum o6Gpazom, mpuTok Tema s norpaHudHoM cnoe armocgepst ([ICA)
CO3/1aeT BO3MYIUCHHBIE TEPMOAMHAMHYECKHE COCTOSHHS (TAC). conposoxnaionmecs: BO3HUKHO-
BCHHEM TEPMHYECKMX CTPYH M KOHBEKTHBHEBIX BIIKCHHL CretoBatensHo, Tennoobmen BCerjaa
[IPOUCXOMIUT B pEXXUME TYPOYJICHTHOTO ABHKCHHSA H PETHCTPAINA TMHAMUKH (MIHOBEHHOTO» IIPO-
CTPAHCTBEHHOIO pacipeieneHnst TypOyIeHTHBIX MoJIel B noje TEMIIEPATYPHI ABNAETCS IHEPreTH-
HECKOH XapaKTePHCTHKOH TePMOIHHAMMYECKOro mpouecca. =

Konmnuectsennoe omucanue fiponecca TerioodMeHa MoXeT OBITh NOTYYEHO HA OCHOBAHMY
H3MEPEHHUH TENTOCONCPKAHUS KAXJIOTO OTACIBHOrO TYPOYJIECHTHOrO MOJIs B npeesax BO3MVIIIEH-
HOro criost [ICA, HanpuMep MOHHTOPHHT «MIHOBEHHOIO NPOGEIA» TYpOYIEHTHBIX MOEH. ONHAKO
B HACTOSILLUEE BPEMS OTCYTCTBYIOT CPEACTBA, MO3BOMAOLINE PEATM30BaTh TAKYIO IIPONEYDY.

H3BecTHO, 4TO npucyTCcTBHE TYPOYJIEHTHBIX MONEH Ha Tpacce pPacnpocTpaHeHHs aKycTHye-
CKO# BOJTHBI IPHBOAWT K YACTHYHOMY paccesHuio ee 3Heprum. OHaKo OTCYTCTBYET TE€OPHS, BLIAB-
AFIOLAs CBA3H MEMCLY MApaMETPaMU XOCHTHANIOB aKyCTHYECKOro 30HIAMPOBAHMS H TEIUIOCONE-
AKAHHEM TYPOYIIEHTHBIX MONEH, '

CnenoBarenbro, onucanne npoueccos Teiwioobmena MOMET ObITh Pa3BUTO TOJBEKO HA OCHOBE
MOETBHOrO 1071x0a. OYEBHHO, YTO MPH TOM NOAXO0ME MOJIETH NIPUTOKA M NpeoOpa3oBanus Te-
12 MOryT OBITh NMOCTPOEHBI TONBKO OTHOCHTENLHO HEKOTOPOr0 MEPeYHs KBA3HCTALHOHAPHBIX
TEPMOIMHAMHYECKHX COCTOsiHMI TTCA.

B nacrosuneii pa6ote passusaerca onHo u3 MpaKTHYECKHX NPHIIOKEHUA METOJa aKyCTHYECKO-
FO 30HAMpOBaHus (2, 3], yacTHuno pacemoTpenHOE B pabotax [4 — 6], a uMeHHO — co3aHme MeTo-
A0B WICHTUDUKALHH TEPMOAHHAMUYECKOIO COCTOSHNIS ICA, nocrpoennsx Ha OCHOBe dhopmaiu-
SOBAHHOTO AHATH3a IXOCHIHANIOB aKYCTHYECKOro 3OHAMPOBaHHS. Mbl XOTHM pacumputs nepeyYeHs
RJ1aCCOB MOICNCH TENMIOOOMEHA, KOTOPBIM MOFYT OBITH MOCTARIECHLI B COOTBETCTBHE KIIACCHI 3X0-
PaMM. NOJIyuCHHEIE NpY pasinuusbIX Tunax TJIC. [Ipu 5ToM Mb HCXOHM M3 OYEBHIAHOTO MOI0XKe-
HH3S O TOM, YTO aMIIKMTY IHO-BPEMEHHAs CTPYKTYpa dXorpammel onpeaessietes Tunom T/C.

Taxo#t nogxon mo3BonuT Mcnons3opaty PasBHUTYIO GUOIHOTEKY I'OTOBBIX permeHuii s LIUPO-
KOTO nepeynst Mogened [ICA. nocTpoernbIX IS KaXI0T0 W3 KIACCOR TIC u, crenosartensHo, Ti-
fIOB 5XOrpaMM, H TaKkuM 06pa3omM CHM3HUTEH OLIHOKY BOCCTAHOBJICHHS MPO(GHIEH METECOBEIHIHH |
flapametpos coctosuus [ICA npu pemenun obparHo# 3a1ayu.
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Hacrosas pabota SBIseTcs NPOJODKEHHEM WCCTe/loBaHHs, HavyaToro B pabotax [4 — 6], u
nocBseHa GopManTH3aliy HCCIEJOBaHHS dX0TPaMM, KOTOPEIE MPENONOKHTENBHO UMEIOT EPHO-
JHYECKYIO0 CTPYKTYpY. Tako# Tun CprkTypbl 3XOCHUTHAJIOB CYMECTBCHHO OTIHYEH OT CTPYKTYP,
KOTOpBIE OBUTH uccnenoBaHs! B pabote [6] H. HGCKOJIBK’y IXOCUIHANIBI TaKOH c'rpvm'ypm nabnoa-
FOTCH OTHOCHTENILHO YACTO M 110 GOJNbIIEH 4acTH TOXe B JIETHEE BpeMs roja, Mbl MOCYMUTAIIN Lelie-
coo0pa3HbIM NpoBecTH pa3paboTky uX GOpPMATH30BAHHOTO aHATH3A.

(bnpmaﬂuxalmn 4HAJH3A XorpaMmM

. Ha puc.1. npuBenena sxorpamMma aKyCTHHECKOTO 30HIMPOBAHMS, KOTOPas MPEACTaBILET CO-
DON MpUMEP OJIHOIO U3 OTHOCUTENBHO YACTO BCTPEYAOIUUXCH KTACCOB AKYCTHUECKHX DXOCHTHA-
JI0B. DXorpaMma TMOJIYUCHA B XKapKuii TeTHU JeHb IPH CKOPOCTH BeTpa V' = 2: /¢, MOLIHO# Kyue-
BOH 00IAYHOCTH NIPY HUXKHEM YPOBHE My = (IGGO—ISOO)M AHTEHHbIE CUCTEMBl CTAHIUH aKy~
CTHYECKOTO 30HTUPOBARHS PA3MEIIEHBI Ha KPbi- ' :

3/IAHUA Ha BbICOTE fiy =25Mm . :

B nanHom mccnenosannn OyneM MHTEpeco-
BaTHCS BBIABJICHHEM OTIHYHMTENBHBIX TPH3HAKOB
amMILTHTYTHO-BPEMEHHOI CTPYKTYphI (ABC) axo-.
CHIHAJIOB, KOTOpas SABIAETCH CleiacrBuem ¢op-
muposarus B [ICA passutoro nponecca Temo- \
obmena.

BusyaibHbIi aHATH3 3XOTPaMMBl ITOKa3bIBa-
eT SBHO BBIPAKECHHYIO OPraHH3OBAHHYK CTPYK- .

; TR - + z 13.40 1350 1400 1410 14-20
T_ypj_a B BHIC INEPHONUYECKMX TEMIOBLIX CTPYH = et E
(BeerK@ng o A A 5 e e 2 L s Puc. 1. DxorpamMma akycTHYECKOrO 30HAUPOBAHNA
BpemMeHHBIe pparMenTsi). Ha 3ammcu takxke sBHO
HaOmoar0TCs OTpaH{EHHH B BHIE TOPH3OHTAb- : ;
HBIX JHHUH, QAYKTYUPYIOMHMX 110 aMILTHTYJIC, HA BBICOTAX h (6’7, 110, )M , a TaKxe cnado pazim-
4iMble Ha Bbicotax, h=(200, 300)m. ITH CHrHATHI OBYCHOBIEHB! OTPAKEHHASIMHE OT MECTHBIX

NPEIMETOB — OKPYXKAKNIIMX 30aHHH. A5

OnpenennM mapamerpsl, GopMaIM3YIOLIHE THI IXOTPAMMBI IS AaHHOTO TePMOIMHAMH YECKO-
ro coctosiHus [ICA. [lnsi 5TOro mpoBeieM aHaNK3 COOTBETCTRYIONIEH MAaTPHILI-BRIGOPKH W (m x n)
BRIXOJIHBIX CATHAJIOB aKyCTHYECKOI'0 JIOKAaTOpa, YX0rpaMMa KoTopoii npeacrasneHa Ha puc. 1.

[IponomxurensHocTe I, ceanca 30HAHpORaHUd cocTapiser 7, = 45 mun , CienoBarenbHo, IpH

[Iepuoje MOBTOPeHUs 1, 30HIMPYIOWIKX UMIYIbcoB 1, =2¢ marpuua W, comepxut n=1350

OIHHOYHBIX npoduaei sxocuraanos. Kaxisiii npoduias nmpeacrapisercs B Bujge m = 346 u3mepe-
HHH HanNpsOKCHHs Ha BBIXOJE TPHEMHOIO YCTPOHCTBA. B3ATBIX C WHTEPBAIOM BPEMEHH

Aty=2Ahy/co ., tme Ah — IQMCKpeTHBI War BeICOTH, Ah=1M TIpM Temmeparype BO3lyXa
e 59 Cy — CKOPOCTb pacrpoCTpaHEeH!s 3BYKOBBIX BOJIH.
C Leablo ONnpeneneHus BLICOTHI Py BOSMYILCHHOTO CJIOS aTMOCQEpDI, B TIPEIENax KOTOPOro

HabJIHOIaeTCs SXOCHTHAIT, PACCMOTPHM YCPEeIHEHHBIH MPodhuib Ur{h) OTHOCHTETHOH AMILTHTY/IbI
Hanpsokenus U, =U /U,y Ha BBIXOJIE IPUEMHOTO YCTPOHCTRA:

E}F(h) me(h} ; (1),

i : ; o
rae U,; (h) OJHHOYHBIA NPOQUIIL CMECH CHTHANA U nomexu. U ri=UgtUg Uy 2Ur +U

a[IMTHBHASA CMECh COOCTBEHHOTO TEIJIOBOrO HIyMa MpHeMHUKa U7 ‘U BHELIHEro aKyCTHYECKOTO
wyma U, ., Ug —sxocurnan, i — BpICOTA. '
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Ha puc.2 npeacTaBieHbl YCpeIHEHHbIH NPOQHIIL BEIXOJHOIO CHIHANA U r(h) ¥ npoduias ero

cpeexsanparuyHoro otknonenus (CKO) §r(h), mTpuxnnyTH;iHm‘i TUHHMER TOKa3aH NpoHiIbL
VpoBeHb IIyMa OT BbICOTHI #, KaK H3BECTHO,

ne 3apucur. [losromy npodpuns Eﬂz(h) MOCTPOSH

dopManbHO KaK (yHKLHS BpeMEHH [ Ha OCHOBa-
HUM COOTHOIIEHMss h=c -t mpH ty <t <Ts+1p,

rae T, — NepuoA MOBTOPEHUS 30HAHPYIOIIMX HM-
MyJIbCOB, f(j — MOMEHT BPEMEHH Hadana MoChLIKH

30HIMPYIOLIEro HMITYJIbCa.
Haxnon npsmoii oObscHseTcs NelCTBHEM B
MPUEMHOM YCTPOHCTBE 3BeHA YNpPaBICHHA KO3(-

q::mmeHmM YCHJIEHHUST MO JIHHEHHOMY 3aKOHY
ar( )— (! “_'fO)/TS IIpH f-—[f(]..T ] TO €CTb e
k=[0,1]. " LTSN TID RST AN N TR
I-IpHHHMM YCIIOBHE US (h 2 hmax)= 0 g 0 005 01 ﬂ.‘llfm ﬁg.z 0% 03 0.3
HOJIYUMM YpaBHEHHE «IIpoduis» myMa Puc.2. [Tpodunu ycpeHeHHOrO HXOCHTHANA

Enz (h) i [f(var (TS ) a.nzm /hm ] ol ik 4 CPeHEKBAAPATHYHOTO OTKIIOHEHHS

R ZU (m 1)

R

OuermHO, 4To npodums U, (k) Takxke okaswiBaeTcs ymuOMkeHHEM Ha kygr .

Ha ycpenseHHBIX NPOOUIAX OTPAXKEHHS OT MECTHBIX MPEJAMETOB, ONPEACNCHHBIX [0 3XO-
rpamme, HABMIONAIOTCS B BHAE BHIOPOCOB Ha COOTBETCTBYIOUIHX BBICOTaX.

Crienyer OTMETHTD, YTO B JIAHHOM 3KCIEPHMEHTE Sy (k) cnabo 3aBUCHT OT BBICOTBI, YBEIHUe-

ane CKO B 06nacTax OTP@KEHMH OT MECTHBIX NPEAMETOB, BHIPAKEHO HEABHO. M3 9TOro MOXKHO
CAeNaTh BEIBOJA O TOM, YTO B ITOM YacTH B CMECH IXOCHTHAJIOB MPCBATMPYET OTPAKCHHUE, MPCIl-
CTABJIEHHOE B BHJIE HEKOTOPOH cpelHel aMILUIUTY IbL.

M3 ananu3a SKCNepHMEHTANBHBIX JAHHBIX (PUC.2) CIEAYET, YTO U»(h)~U g (h)> 0 na untep-
sane h=[hg hypax], T.€. HA OTOM HHTEpBasNe YCPEIHEHHOE COOTHOLIEHHE CUTHAJ/IIYM IO Hanps-

ECHHIO ¢ ;; Ha BBIXOJIE MPUEMHHAKA OTBEYACT HEPABEHCTBY EU (4)>1. DroT BBIBOS, A TaKKe SBHO
seIpakKeHHas OPraHW30BaHHAA CTPYKTYPA IXOTPaMMbI [ai0T OCHOBAHHE K aHANHM3y KOPPEJISUAOH-
HBIX CBA3CH MEXTY CMEXKHBIMH «CIIOsiME» IXocHTHanoB. C 3TOH LebIO paccyuTacM 3aBHCHMOCTD
HOPMHPOBaHHOTO KO3Gb(HUIMEHTa KOppeSNMH Kk, MENKAY CMEXHBLIMY CTPOKAMH MAaTpPHIIbI-
suibopkn W B BHJIE QYHKIIMM HOMEDPA CTPOKH!

7 ’
k(1) = * : Urr(.f) [ r:] ; [’rr{fﬂ)(j)“M[[‘Fr(Hl)] . 1 :(LK m_l) » (2)
Orj U'r(rH)(n l)j 1

* * :
rae o0 M [Un'] — oneHkn CKO u mMaTeMaTH4ecKoro oXHAaHMs i-H CTPOKH Marpuub W, coo1-
seTcTBEHHO. PesysibTar pacueTa pHBe/IeH Ha puc.3.

PaccMaTpuBas 3aBHCHMOCTh PHC.3 COBMECTHO C JAHHBIMH PHC.] H 2 HC’E‘pVﬂ,HO 3aMETHTh, 4TO
& cpeaHeM KOX(QpHLMEHT KOppesiiiu ocTaeTcs OTHOCHTENbHO BeicokHM Kk, = (0.7.K 0.85).
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CrnenoBarensHo, B JaHHOM JKCIIEPHMEHTE opra-
HI30BAHHAS CTPYKTYpa MPOCJIEKHBAETCH BO BCEM
HCCTIEyEMOM ClIoe aTMoChephL.

B 30Hax oTpaKeHHH OT MECTHBIX NPEIMETOB

k, 5(0.4_,1{ 0,6). npu ToM HaGMIONAIOTCA 3HA-

YUTEIBHBIC (PIYKTYaIHu k; =03, 4yTo CcBHIE-
TENBLCTBYET 00 OTCYTCTBHH JMHEHHOH CBA3H
MEX]Yy OTIAENbHBIMH OTPaXKEHHSMH OT MECTHBIX
00BEKTOB.

[TonyueHHBIe BBIBOJABI TIOKA3BIBAIOT MENECO- .
OOpa3HOCTE  WCCHEeTOBaHHA — paccMaTpHUBaeMO : : _ : :
BLIOOPKM Ha TEPHOAHYHOCTH OPraHM30BAHHOM Y S ERE - T %60 T w0 w0 oW
cTPYKTYpsl. C 3TOH LEIBIO NpOBEJEM yCpenHe- ; §T G :

HHE MAaTpHLbI Ws [0 cTOnbUaMm, T. €. CBEJEM Puc.3. 3aBucumMocts ko3P PriluenTa Koppengllnn
MEKAY CMENHBIMH CTPOKaMH MATPHLLI WS

marpuny W, x BekTopy ﬁmo):

Um(})- ZIU (i 7) mpu j = (1K n) (3)

M TIPOBENEM BPEMCHHYIO (QUIBTPALHIO METOIOM CKOJB3AHIETO YCPENHEHHS NPH 3HAYEHHH OKHa
yepeanenus £ =3mun [6]. '

Ionyyennas 3aBucuMOCTh MpuBeieHa Ha puc.4. Vi3 ee BU3VAILHOIO aHAIN3a CIEAYET, UTO Op-
raHW30BaHHad CTPYKTYpa paccMarpHBAeMOH BbIOOPKH, BO3MOKHO, COJEPKHT TapMOHMYECKHH
KOMIIOHEHT. [[1s npoBepku 3To# rumoTessl pac-
CUMTAEM ABTOKOPPENSHHOHHYIO (GYHKI[HIO 3aBH-
cumocTH (3) B BHIE

K “’*T?}“".’(’) Umlite-1) 4

npu j=(1,2,K n=t+1) -

rne R,(r) — momudunuposannas aprokoppens-
LWHOHHAA QYHKHIHA, p — MHHHMAIBHO AOMYCTH-
MOE  YHCIIO SIIEMEHTOB pextopa U ,r(j), mpm
T = Tax - IpEMEM p =150. |

‘Bux bynxuuu R, (r) (puc.5) MOITBEPHKIACT

MPUCYTCTBHE TAPMOHHYECKOTO KOMIIOHEHTa B G PERE e TR e e~ e e

aMIUTHTYIHO-BpEMEHHOH cTpykType W,.. Jlns | 1, minutes
OTPEZIENIeHMs ero «Beca» HCHONb3YeEM MOIEIBHO- Puc.4. Bexrop-cTpoka, nony4eHa ycpenHeHHeM 3Have-
KOppeNALMOHHBIH aHanu3  (QYHKIUH Ra(r}. Huit matpruel g no cronGuam

B kauecTBe MonETH HCTIONb3YeM hYHKIHIO :
Ry =c0s(27j/nr), j= (LK n—p). np =(200,K 600), T,, =ny -T, (5)

d paccYHTacM Ko3(DQPHLUHEHT Koppensuud B BuUae K, [Ra, R_M]z F(T,) npu T, =[7.20]mun.
PesynbTar pacyeTos npeacTaBieH B rpaguyeckom BUIE HA PUC.6.

M3 3aBHCcHMMOCTH pHC.6 ClelyeT, YTO B CTPYKTYPE XOrpaMMbl IIPHCYTCTBYIOT ABHO BBIPAXKCH-
HbIE KOMIOHEHTBI ¢ IHCKPETHBIMH [EPHONAMHU, OAHAKO OCHOBHOMH «BEC» MPUXOJHTCS HA FAPMOHH-

Ky ¢ mepronom 7, =16 mun , npu o1oM KosdduitnenT xoppemsunuy nveeT 3HaveHne k, = 0.8 .
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Puc.5. MoanduuuposaHHas

Puc.6. 3aBucumocTb KO3 pHilHeHTa KOppesiliii
aBTOKOppenAHoHHas GyHKUHA

OT MEPHOIA MOACTBHOM (YHKLIMH

BaHO OTMETHTB, YTO B METEOPOJIOTHH NPUHATO YCPEIHATE Pe3yNbTaThl H3MEPEHHUS METeoBe-
JUYMH Ha MHTEpBajie BpeMEHH Tcp >10mun ., TaK KaK Ha UHTEPBAI BpeMeHH T, = [1 O.Mr,m.lqac]

PHXOJMTCS TUIOCKUH MUHEMYM B CIIEKTpE NepHo/I0B TYpPOYICHTHBIX yIbCalliil CKOPOCTH BETpa U
TeMIeparypsl BO3yXa. B IaHHOM KcrnepumenTe OOHapyKeHO, YTO HaHOOMBIIHIT «BEC) HMEET CO-
crapasiomasn npu nepuone 7, =16.mun , U, CNE0BATENLHO, MHTEPBAT YCPEIHEHHSA METCOBCTH MH
npu paccmarpusaemom Ture T/IC ao/bKeH 0TBeYaTh HEpaBeHCTBY 1oy 2 30Mmun .

3ak/oueHne

OCHOBHBIM Pe3y/IbTATOM JaHHOH paboThbl ABjAeTCS 0OOCHOBAHHE BO3MOKHOCTH dbopmanusa-
MH aHAIH3a ellie OHOTO BAKHOIO KJIAcca 3XOCHIHAJIOB aKyCTHYECKOTO 30HAMpOBanHs arMocdepb!
— KBA3UIICPHOMHYCCKUX aMIUIHTY/IHO-BPEMEHHBIX CTPYKTYP. .

Taxxke Ba)kHbIM siBnsieTcss (akT oOHApyKeHWs psjia AUCKPETHBIX COCTABIAIOUIMX CICKTpa
aMIUIMTYAHO-BPEMEHHOM CTPYKTYPbl 3XOCHTHAIOB.

Ha ocHoBaHHH pe3yIbTATOB MPOBEJIEHHOr0 aHANM3a MOXHO HPEAIoI0KUTh, YTO BOSHAKHOBE-
HHE YKa3aHHBIX KOMIIOHEHTOB CIIEKTpa 9XOTPaMM MOXKET OBITh CEJICTBHEM PACIUETIICHHs OCHOB-
HOTO MOTOKa 3JieMeHTaMH MH(pacTpyKTyphl Meranonuca. OcHOBHas TapMOHMKA IIpH IEPHONE
Tpp =16Mmun MOXET ObITh CNIE/ICTBMEM BO3HUKHOBCHHA B ATIC g4eliKkoBOH KOHBEKLHH, OMHCAH-

HOil, Hanipumep B pabote [7].
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