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PaccmMoTpErsl CNeKTRANBHEIR XADAKTERUCTUEN METOAA AHTERDEReHLMA HA JUOPaKLMOHHOR De-
werxe, Onpeneneda ofiNacTs CNEKTRANLHOD NDWMEHEHWRA N8 NpeanaraeMaro Metona, NpakTuyes-
KM PEANM30BAHE CrenMa CeNSKTUBHOND BRIOENSHMA CTOAYENA CERETORON BONHE W NPEoDpalnBEaHKMA a8

IHEDr AN B 3J'IE-'KT|'JH'-IE'CKH';1 CHMrHEN Ha '{T‘.I"..1T|'J'-'I‘§,I'EI[Z!'ELITEJ1I:|HI:|IK WTRWMXEX DELLETKA.L

ATtHawes Butanuwi BopucoBvY — KaHOWAaaT
TEXHWYECKUX HAYK, PEKTOP HErocyaapcTBReH-
HOro 06pa3oBaTensHOro yY4pexaeHus “Ypansc-
KMA TEXHONMOrWYECKMiA yHuBepCuTeT”, Yneu-
KOppecnoHAeHT POCCHACKOW JH0ONOrWYECKoM

aKagemuun,
OBnacTe HAYYHEIX MHTEDECOR: CNeKTPaNLHbLIA

AHANUE M IKONOMHMYECKMIA MOHUTORWHI.
Asrop Bonee 70 HayuHbix nyGnMKauma i1
naobpeTeHwd.

ATHawes Anexceld BuTanbeBuy — WCMONHAND-
WM 0BA3aHHOCTM MNAALLIEro HayYHOro co-
TPYAHUKA HerocyaapeTeewHoro obpaaoea-
TENLHOro yYpexaeHWs “YpansCcKkui TexXHOoNorM-
Y2CKWA YHHBEPCUTET",

O6nacTe HAYYHBIX MHTEDECOE! CNEKTPANBHBIH
AHAMKUS M AMMWYECKNE TEXHONOTHMK,

MexoHoe npenoiomei e, HalomeHHoe B pabo
e | ] | SAEAOYMAI00R B TOAM, 470, HAO OCHOBAHIH BRI -
ARTEH LI []'|‘.Il!] FTHBOIMOVIOFHBIN AlTTIAPATVREHLIN TEH-
AeHUAT HHTeplpe peHIHoH oMo 1 AN PakIHOHHOTD
METOMORB COCK T POMCTPHM. .\I[:I]'HHIIJ{'tlli:l[]?l.[}'.'[[] [Jt]Hi]'TI:
MIEI0 eLLe OHOID MeTOE CHeRTPOMETPHEL, 3aHIMa
IOLIEED M POMEEYTOMHOS IIOTOREHNIE. ABTOPB! HA3BA -
M T]I',lf"_'l.'lil'}}i{t"‘f!] {LIT MM HOBRIT AT {‘[Il‘.l{'l'PU!‘L'I{‘T'
PHH METOZOM HHTephepeHILIH HA 1 pakinoHHoll
PELLICTRE, FUTH METOMOM ATHaLLEBA. E.Ji.i.{:(‘."riﬁ'l"_[]t_'_ill'l ero
OCHOBHBIE COEKTPATBHBIC XAPAKTEPUCTHEI U OIpo-
GOBATH OIHY 13 CXEM MPaKTHYerKol peaniaarim,

ABTOP O4HOW HaYYHOR NyBAnKauum,

Athawes Masen BUTanLeBUY - HCNONHAK-
wimit o6AIAHHOCTH MNAALIErD HaYMHOr 0 CO-
TPYOAHHKA HErocynapcTEEHHOro nﬁpaauua-
TENLHOMO YYPERAEHWA “YpansCKMil TEXHONOMW-
YeCcKHid yHMBepcuTeT"”,

O6nacTe HAYYHBIX MHTEPECOB: CNEKTPaNbHbINW
aHanui n HHGOPMALMOHHBIE TEXHONOM MM,

ABTOP OQHOA HaYYHOR NYBAMKALMK,

BospueHxos Anexceid Cepreeswy - HCNONHA-
oL 0BA3aHHOCT MNSALLEND HayuHOro
COTPYAHWUKA HErocynapcTasHHoro oGpaaosa-
TENLHOMD YYpeXaeHHA “YpanbcKuil TexHonoru-
YECKHH YHMBEPCMTET",

O6BnacTh HAYYHBIX HHTEPBECOE: CNEKTRANLHBLIH
AHANWI ¥ ONTOINEKTPOHHKS,

JLTH MOHMMAHEH MerTa MpeLTodRe HHOM METO0a
L'l}'f‘,'!,l[ _'\'H'u.l.‘ HABCCTHRIN H':."'Ll’ﬁh"il,'ll.!.'\]li] Qe AT
HOE PACCMOTRERHE H CRaBHEHNE Cro CTIEKTRA LR BEX
XAPAKTCPHCTHR H MOTVYEHHBIX PDACHETHBIX TTaje-
METPOR C JAHHBIMA JPVIHX METOJ0B COCKETPROMET -
JYHET. Tascie el O 1 [FOBEIEHHE O LETIE G-
ro 00 BEMA TOHCKOBRIX PE\G"IT. ROHEMHBIM PCe3VibTo-
TOM ]il!'i'l']]ih]:’{ JONTHHO CTATE HaXOoHIeHMEe Ha Hﬁ{:l,"ll.‘,"ﬁ"
OO THMATBHOR ROHCTPVELHE IC‘HL‘H'['|JG¢G'I'UML‘"I'|JLL
:‘]T[JM}" HITOCBAINEHD HACTORLLCC MOCCI0BAF e,
]_I[J{J:.[DJI}HHM PACCMOTPCHRE CITERTPRaUTBIBLLY X -
PARTEPHCTHE NPELTOREHHON0 METOI8.
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lFeomerpuvecknit daxrop [2] [Bsarperm
Haxuno [3])

AnA yNpoweHna pacyeTos NpeacTaRHM, HTo
(hoTOMYBCTEHTEIBHAH PELUETHA PAcloIoHeHa Hi
MIOCKOLT CTOPOHE MUIOCKOBBITYRIOM TIH3LI KOLTHME -
Topa (puc. 1). [uaMeTp AHHIBL TPHMEM PABHLIM LIH-
puHe S PeLIeTRI, & YTO § MEAKITY BOIHOBBIM (hpoH-
TOM CBETOBOM BOTHEL I TUIOCKOCTBE) PEIUETEH Ha-

¢

-

Pwc.1. Konnumatopsan cucTesma © oTouyBcTBMTEnsHom0
PELLIRT RO
- = YTON MERGY NNOCKDA NOBEQXHOCTHID NNOCKDELINTYLIOH
KONNUMaTOPHOR NWH3s " W BONHOBLIM hPOHTOM CBETOEOM
natoka; F = oxycHos pAccToRHnE, S = WwWnpuHa
POTONYRETANTENEHON DELETEW, PABHAA dkamaTpy
KONNMHMETORHOM N3 A

Toraa TenecHbi yrom £ KoyLTHMAaTOPHO THH3EL
CTATHBAEMOI] HCTOMHITKOM, paBeH

Q=— (1)
4F?
rae F- hoRyeHoe pacToAHHe KOrUTHMMAaTopHON AHHEET,
[Tnonaaes ocseleHHON NosepXHocTH A hoToqyE-
CTBHTENBHOI PEILIETHH
2
75
o (2)
4
OTtemwaa reoseTprueckii pasTop Eana npeana-
raemMoro cnekTpooToMeETpa paBeH
2

2
E-A-ﬂ-(#}} F? (3)

T.€. NOTVHILTH BBIPAKEHHE, AHATOTHHHOE FeoMETPH-
yeckoMy dakTopy ona uuTepdeposeTpa Malike k-
coua [3].

ChaeayveT BLLASAHTE IBA MPAKTHHECKIX [TPeHMy -
LECTRA B CEBETOCIIIE M0 CPaABHEHHIO ¢ HHTeprhepo-
sterpamit Maiikeascona, Pabpi-Tlepo u uateppe-
pomMeTpideckrM cneskTposmeTpont CHCAM,

HapecTHo divHAAMEHTANBHOE OTHOLIEHIE, [Ty -
qeHHoe A nuTepdepomerpon Maiikeabcoma 1
Pabpu-llepo|2.3]:

ML - 2, (4]
rnet - paspewawiian cnocobHoCTs HHTepdepoMeT-
PE.L

36

Ina enertposerpa CHCAM
HQ=dr (5]

HTO CEMIIETENIBCTBYET O FHE‘I'JI‘I,’IHﬂﬁ It I.}I'lplﬂ,".[t! JTOTD
ONTHYECKOTO HHCTPYMEHTa [4].

OueHny aHauede -0 1A HALero cay4an.
Hak nowazano 8 npeasyayviieit pabore [1]. paape-
HIAKLAA CAOCODHOCTE ANA NPeLI0HeHHOTD METD-
aa it = 2N, Samgem 310 BhlPaReH e Yepes LUMpi-
HY peUIeTEHA S| ee NepHod d. ToJaran, YTo

=2V =" (6)
fa )

Toraa

d 4F% 2F°d
[MogcTaBus “MHCAEHHBIE 3HaAYeHHA S5 = 10 am:
cd=0.01 yma1 1 F= 100 s

x10°
2-107*-10*

Mpu F= 50 vM 0oayaus M- = 207

Bropoe npakTHvecKoe nperyyLecTeo ofyveaos-
JAeHO CAeIYIOLUIMH OTTHHHAMH. PoTOUYBCTBHTE b
HAaA PELIETEA TAK e, Kak nHTephe pomerpel Maii-
wenbeoHn., Pabpu-Tlepo 1 mnactTitnka JTosvaepa-
lepre. ABMACTCA ANCTICPOHOHA LM NPpUBopos ¢ 18y -
steproi guenepeneit, Muomaae wrpixa QoToduye-
CTBHTENBHON PELIETRI TAK e, Kak PAaiocTh KBal-
pPaToB PaAMYCOB COCEAHMX MHTEp(ePeHIHOHHBIX
kotel HuTepdepomerpa thabpu-lepo. ABnAeTcA Be-
nu4HHoN noctoaHHoil. Ho B muTe pdepomerpe opi
thoTosAeRTPUHMECkDil PErHcTPaLME HCNOIBIVIOT
MAoMALL THUIE OIHOTO KOJBIA, @ B (POTOYYBCTEH-
TEABHON pelteThRe — Beex N IITpHRos. T.e. [UTOBRHHY
ee MI0La .

[Tpm rpyGoii OLEHEKE 3TOT BBIMTPEILL B CBETOCIIE
MOHHO MTPHHATE PABHBIM OTHOLISHITK MAOUALe
EpyIaoil (e konsuesoil) anadparsst 1 poTouys-
CTBHTENLHON pelueTrH

Mpunen S= 10 vm. Toraa

4 4

IMaouane kpyraci aMadparsb npHUMes pasioi

g=1.53m*[2].
Toraa

(7}

Q- S5 .

- 785 mm’.

Annaparran pyHKIHA
Jna Hanero corvaan anmapa ol dyaxipei cnes-

rpodoromeTpa GyeM CHHTaTH pacipefeieHHe aHep-
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FUM CTOAYS CEETOBON BONHBL B ILIOCKOCTH DECKO-
HEYHO TOHKOTD GOTOYVBCTEHTENBHOM C/I0A.
Sarmiuen ypasHe e CToAYel CBeTOBOIN BOJIHET [5]:
1
& [=)]

5 -Eacns(ﬂ.f o 1;‘:‘ +sin) it +
. 2

rae § - HAMPAKECHHOCTE AMEKTPHYECKOrO HITH MAr-
HITHOMO MOJS: € - AMILTHTYAA BOMHEL, PACTIPOCTpa-
HAMWIEHCA B HAIPABIEHWH X B MOMEHT BPEMEHH [
o - KPYTOBaA YacTota, pasHanm = 2p/T rae T- nepu-
O k. - JUTHHA BOAHBL & - HAMaTBHAR hada.

Kaxk nokazato B pabote [|]|. MAKCHMAIBHAA Ha-
MPAHRCHHOCTE 2J01E RTPHYECKOTD NTOJTH. OHA3LIBA BOTLLE-
ro aHepreTiYeckoe BodeficTBHE HA POTOUVBCTRH-

TeAbHLIN A0, IMesT MECTO TTPH

s, = Easin( 2r ' ) . (9)
£

Pacnpeje/esie s3Heprif B HANPABIEHAN X CO-
OTBETCTBEHHOD GVIET

s = 4azsin2(2-.r ‘ }
.8

Jlanee paccMOTPHM CEMEHNE HALIEH CHOTEMbL. B
KOTOPOIl 0Cb X COBMAAACT © HAMPABICHHEM PACTIPO-
cTpaHeHHA CBETOROT BOTHBL. & OCh U MPOXOANT He-
pea hoTOMVECTEHTETEHVIO PeLIeTHY (puc. 2). Mpn

ATOM % = yising

(10)

I
|
|
I
I
1

b
M \'\ ¥
Puc.2, Annaparsas dywiuna chesTpodaTomeTpa
C (POTOUYBCTEMTENBHON DELETHOR
i = WWPKHHA BnnapaThoR diyHKLMe, d — Neprog
OTOMYBCTRRTERALHOA pELISTEW, M — oTpakanwes Japiand,

i - YTON MEs0y BONHOBLIM (PPOMTOM CHETOAROTO NOTOKA
W NMOCKOCTRE (hOTONYBCTBATENBHON DEwETHM

OTciona pacnpeaeileHie IHEPrud B Hanpase-

Hiti y GYIeT MMETh CIIeIVIOLIMI BU;

r-smﬁﬁ]

g (11

- 43°sin? [ 27

Ha puc. 3 npueeeHa annapardas GyHKoud
criekTpodoToMeTpa ¢ TOHKMM (GOTOYYBCTBHTE L
HBIM CI0EM, PACTIONOREHHEIM B (QOKATBHON 1oc-
KOCTH annapata. Kak BUAHO #3 PUCYHEA, MAPHHA
OCHOBAHHA PABHA TBOITHOM LWHpHHEe annapaTHol
by HEIUHH M [T 3THM NapaMeTpam oHa 6aM3ka g an-
napatHoil GYHELHH TpeyroisHoll GopMel. CBO-
CTBEHHOIT 478 MOHOXPOMATOPOR C LM POKHMH BXOT-
HOF 1 BeXOIHO wenan 2],

|." ""
_____ _J,If —_— e e e = m = = = = -
|I| I..
; I i \"\.
[ | k.
_ "
d S
- I ; % . :
o - T R T
ﬂpﬁlw r".df:.4';i.rn1 la5in® Inin®

PuC.3. Annaparkad yHEUds CNesTRpomoToMeTRa C TOHKAM
FOTOHYBCTRATENEHBHA CROEM, DACHONOKEHHBEIM 8 PoKANLHOR
PAOCKOCTH @NNAPETA (ANA 0OHO™0 Nepdoga CTORMER CBETORDW

AOMNHEI] (1 = WADWHE 3NNAEATHIN Gy HELN

Buan B annapaTHoil hyHELHH TpeLtaracsMo-
ro crekTpodroToMeTpa. 1erKO 00 BACHUTE. HeM Dripe-
AeHETeR UIHPHHA HHTephe PEHUHOHHBLX [TOAGC Ha
thOTOMHMHHHCUEHTHOM COE MPH [TPOXOHICHIT
Yeped Hero CTOAYET CaeToBoI BonHb! . POTOTIOME-
HECLE HTHBI CI00 NOROILAST JHE PIHED TCKTRIYer
woro mona (11). o B Tex we o6aacTAx (POKAIBHOIT
[UIOCKOCTH HE B3AHMOAeHCTBYET ¢ MATHHUTHBIM 110~
nes, [MosaToMy peavieTUpVIOLLEse pacTipeleneHie
SHEPrHH LPH Boaneiic eI cTOAYEl CBETOBOI BO-
Hbl Ha TOHEHIT (POTOMIOMEHEC LEHTHBIH C10i1 HAXO-
AITCH € YHETOM SHEPriH MArHWTHOTO [IOJTA. MEBKCH-
sMasbHOe 3Havee KoTopoil. cornacuo| 1], papHo

8 a 4azc052[2.7 YR ] . [12)
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TE.

) - 5in
A% i s -4»:125|r1?(2.-rJFF ¥ ]-
¥ y ¥ 3

& ¢
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Ias roHkoil GoToMOMUHECLIEHTHOM MTIEHKH KO-
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HEYTHOH TO/UHHB TIPH PACCMOT PEHIH PE3VAETHPY -
HILEro PACTIPEASTEHHA IHEPIrHH HeoTXo0LHMO
VHUCCTE BTHANTHE TOTLHH B OO,

Kak Guiio nokazano B pabore [1]. 3a napamerp,
XAPAKTEPHIVIOUIMI Me py BoaIelicTRHA 2AeKTpHYer -
KOrO BERTOPRA HA TOHKHI (OTOMYVBCTBHTETLHBIN 106
MPH MPOXCHEISHUH Yepes Hero cTorRYel ceeToBofl
BOSHBL MOBHO [TPUHATE BHIHOCTS.

[MoaToMy peaviETHRYIONIC: pacTpeaeieHHe sHep-
FHH NPH BO3ASHCTBHI CTOAYE CBETOBOI BOMHBLI Ha
POTOTIOMUHECTIEHTHBIN CI0H KOHEYHON TOTWIHHE
MOAEO 3ANNCATH CASAYVIOILIHM ofpasom:

)

- B 2 h
S, =V'§,, -85; =da CGS[ELT? ]
J

2 ¥ 509

!

sinz(E.‘r (14)

¥ sing /
: ] E 4azcus’(
A )

rie v =cns( 4x ] - BHAHOCTE WHTepdepeHin-
A

OHHOI KAPTHHBL CTOAYE(] CBETOBOM BOTHBL [IPH ee
FUPOXOHUTEHIN 9epes (ho TomoMHUHECLLe HTHBIT C7IoH
ToAmmHOm . [Tpi 3ToM caenano Jonyiese, 4To
COs g =1 1 TOAUMHA POTOTEOMUHECLIEHTHOMD Caod
PaBHA MPOSRINI GTOr0 CAod Ha oChx [prc.4),

BL)

¥
Puc, 4. PasyneTuppowes pacnpagensdpe AHELIH NP
ROINBACTOMN CTORYEA CRAETODON BOMHL HA ToHKEE aTOMONMA-
HECUSHTHEBIE CNOW DM TOAUMKHE CRoR” 1 = 00 2 - 3300 3 - wi20e
4-:15,5- 110

Jlerro HaliTH CBHE MeRIY LEPHLOIT annapaT-
HOH (hyHELUHN 1t neprogoM GaTouyBCTBHTE IBHOI
PELLISTHI ¢ GecKoHe M HO TOHRIM d.‘lﬁ'} FOMYBCTRHUTE b
FIRIM CIIOEM. TH. UTHPHHR OCHOBAHIA A 1:2- sing }: d
no onpefeiaeri. Nprves wopuny GorouyBersmn-
TeILHOTO INTPHXA PABHON NoftosiHe neprota. Toraa
d p

i, (15)
2  4-sing

= 0 s

T.e. WHPHHA ANNapaTHoil GyHELIn o papHa P
HE (POTOHYBCTBHTEABHOTO [UTPHXA.

a8

[TpiMem. 4To QOTOUYBCTBHTEILHOCTS KAMIOrO
LITPHXA PELIETEH OIHHAKOBA M0 ero wmpie. B atom
CAVYAS PDESYILTHRYVIOWEE PAcTpeleTeHHe IHCPIM,
NOrToUEeHHOR Ka®aAbiM (POTOMYBCTBHTCABHBIM
LITPHXOM PELUETHI. OVIET HMETh BHA. PHBEACHHBIN
HA pHC. 3.

sl
¥
4m /f,..o-'-'—‘—-u..\\\
/ i
In"’ l._\
4 y \
_.____lf’ _________ _T__,_
1
- e ;
EFIEL b Bsin®
:'.dm.dslnlﬂ

Puc.5, FeayneTHOyOWee DACNPEaEneHds IHBOiaN, ROrRowWsHHON
Kaw et DOTOSYBCTEATENRHBIM WTDHHMXOM DEWATE

OTHowenne cArHan/mym [6] (BoIHrpsIl
Pennmxera [3])

B iiH(pak pacHoi a0 TH CHek T Pa VM Mpak
THYHECKI HE 3aBHCHT OT BESTHYHH B CHIHMA 1 'H|Jf.‘
ACAACTOR ILYMAaMy npuesiiika, B vawem coayviae
NPReMHHEOM ABTAETCA [1}!:1'!“"I_".'Iil"|'l1il[|.'_'H1f]'.'lrl pe-
LIETHA COCTOAULEA U3 N (POTOMYRCTRINT S/ IRHBIX [T -
Koe, CHrHW Ha BRI (hoTouyBCTRITEILHOR pe
e T Gosire B N pas cHrHata ot oJiHoro oTouys
CTBUTEARHRD T paNa. Lys qocnr coavaalinsiil xa-
ParTeR. OH CRIALLIBASTCA HEROMePpeHTHO, 1 open
HEKBILIPDATHYHOS IHaYEHNE WVMOE BO3PACTACT B
VN [BHEN

HMoaToMmy OTHOMEHHE CHUTHAT/ VM Ha BRIXGAE
PELICTRA DABHO

c ]

e RN

w
Tak, nanpumep, an8 oTo4YBCTBHTEABHOI pe-
HETRI e TOO0 UITPIEasiiy, oTHOWEHNe CHTHAL Ty
BoapacTact B30 paa no cpasHenuo o JudpakuHon -
HbIM IpUboport. Ho no epastenioe o 1II-[T{E[.‘.IftJlE."PIJM{"T-
%}?‘\[ FTO OTHOLEHNE MOHBLIE. TE. L7TA HOCTeIHer D

u, Benvuae N = 10" + 108 fviaeT 3]

E-m?n{:ﬂ.
L

(16)

— = 'K

BB BHIUMMOH 0612CTH. [IPH PEFHCT PALHA SHEPriN
OTACABHLIX (POTOHOB, BEAMYHHA WYMA PACTET Tpo-
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NOPIHOHAIBEHD MOIIHOCTH CHTHAA.

B neppoM npHOMOKEHUH NPHUMEM OTHOLIEHTTE
CHUTIHAI / LUyM, COOTBETCTBYIOLIEE TEOPETHYECKH pac-
CHHTAHOMY [UTH NapaiieibHbX VIOCKONOIAPHAo-
BAHHBIX TVUeil, NaJalolmx Ha dpoTonpuemMins [6].
paBHBIM

c P

ey
w hv-aAf

I7Ie 1) - KA ToBaf MpheRTHBHOCTE AeKTpoH /doTon;

- MOLIHOCT B PErHCTPHPYEMOTO CHIHAA T - 3Hep-

e (poToHA: Al WHPHHA [TOIOCHL TPOTYC KA V-

SMTENA.

Takmum ofipasom. JIA HOTOUVBCTBHTENLHOH pe-
MeTEH BhIMrpein e pseTa (BoapacTaHue 0THO-
WEHWA CHIHAT/ LYM)] COOTBETCTBYET, HO B MeHbLUIEH
CTEMEHA, TAKOMY e BLIMTPBILLY, Kik H A WHTep-
thepomerpa Mattrenscora, Eule pas aaMeTHs, 4To
JAHHOE TPeHMYLILECTBO PACTPOCTPAHACTCA Ha M-
thpakpacHVIio 00140 Th CIIEKTPA,

JInneiinan qucnepcus

HnenoTed gse GOH3K0 PACTIOIOMREHHEBLX THHMAR 2,
W hcr (pre.G).

PP . S

__'....',s,_L-r-_ I I—_..__...l L
1,/- A e e o et 3 rA+dh
' =
LY b e d;".
3

I Y
PWc.B. K BeBoOy Bupameswa ONs MHHERHOR JUCNEpoun

DHeprus ATHX JUTHH BOTH PacnpeieiaeTcd Ha
[pOCTPaHCTBEHHO pasHereHHbIX yuacTrax [nl + dl
B IUIOCKOCTH (hOTOMYBCTBH TEILHOTO 10A, JIMHeHAA
AHCTIEPCHA HAXOIWUTCH H3 COOTHOLIEHHA

df 1

di  2sing
B paGoTe | || 6bu10 MOTYHEH0 BRIPameHNE L7 ¥T-

(17)

JOBOH THCTIEPOREE

iy 1 '
i (18}
di  2dcosg

Haiigem cBAIL Meway aTHMH CIEETPATBHBIMIT

XapaKTepHCTHEAMN. VHITLIBAA. 4T0

rl
§ing = — . (19)
2'd
ChaegosaTelkHO.
dl 1 1
A 2i-cosg— A
az A

Hexoai 13 paccudTaHHBIX CHERTPANBHBIX Xa-
PaKTEPHCTHR NONBITAEMCA onpeaelnTs Hanbonee
BLIHTPBILLHY Pafiouyio crekT patbHy o of1acTs /A
MpeTAraeMoro cnekTpodoToMeTpa.

B vHdparpactoi obaacTH MOHET HMETh MECTO
MPEHMYLLICCTRO HHTepgepoMeTPOB 3a cyeT Gonbie-
IO BRIMCPBILIA B OTHOLIEHHH CHIHAT/UIYM It BO3-
MOHEHOCTH HCNOL30BAHIA TemmoBLix HE - npren-
HUKOB.

B suauMoit o vinTpaduoie TopoR ofacTax npH
TMpoOBEASHITH SMHCCHOHHOTO I ATOMHO-abcopBIHOH-
HOMD COERTPATBHOID AHAIN30R © HCNOTLI0BAHMEM
TAKIMX ATOMI Ii!ﬂ"l‘{'lpﬂﬂ. Kak ILAOMA, I‘]Jﬂft}l ITOBAA KO-
ReTH. BOABQPAMOBAA CIITPAL, BOAMOEHD BITIHHHE
JACRETOR OT 3THN HCTDHHHKDEB I‘[Ci.T}."LIL‘I [HMH. TAK K&K
cRreToCaa CrieTpodoToMeTpa ¢ (hoTOUYBCTBHTENB-
HON petleTRoN HasMHOro NpesLItinaeT CeTocuy
AncppakuroHHoroe npuGopa.

B Gankaet HK o soansoit cresTpatbimy obaa-
CTAX [TPH NPOBEARHIH MOIERWIAPHOTO CNeKTPAL-
HOMD AHATH3a BE"pDHTE{E"ﬁ BUETD _}','_'I.EICTE'H I'IEITﬁD.'TEE
[OIHO Peaiiiz0BaTh HMEOLIMECH NPeHMyIIecT B!
BBIACPLILIE B FeoMeTpiYeckoM GarTope i1 oTHOLLIe-
HUH CHIHAI/ Ly M: XOPOLUYI0 Pa3perilaoyo cro-
coBHeCTh 1 Heloasiuyio gienepemo, Jobapry kato-
MY METBIE PASMEDRI MpeLTaraeMoro cnesTpodoTo-
METPA. BOAMOMHOCTE HCMOAL3OBAHIA ViKe HMEH-
NIHXCA TEXHOAOTHE HaroToBNEHHA hoToaTeRTPOH-
HBLK 3aeMeHTos. Boe 270 TARKE NOATBEKAAET Le-
neconlpasHorTh JaaeHeiel paspaboTri JaHHO -
10 THIIA CNEETPoOTOMETPA.

B saknoueHHE MOvKHD 100aBiTh ciaegyiomee, B
paGoTe [ 1| ABTOPE! MOMBITATHCE OMPEIeTHTE MECTO
NpeAtaraeMoro cnekTpohoToMeTpa MeRIY HHTEP-
theposeTpom i THpariHoHHEIM npibopoM. [ocae
pPaccMOTPEHNA CIIERTPIbHBIX XapakTepHCTHR CTA-
70 ACHOG, 4TO 0d1acTs MPEANOIArAeMOTD CIIERT Pa k-
HOrD NPHMEeHeHNA HANOIMTCA TAKKe NocepeinHe
MEHCTY OBMACTBED CIIEK TPAIEHOTO TPHMeHEHHA WH-
repdeposmerpa (BHIRMBIA 0 HHOPaKpACHBIA qHa-
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MA30HLI) 1 061ACTBIO CNERTPATBHOTO NPHMEHEHITA
AP PAKUOHHOrO MTPpHBopa (BUANME T # yILTpadii-
OJETOBLIA THANTA3I0HE).

IKCNepHMEHTANLHAA YACTh

IHayuerue pacnpede fenid InepaLit crmosyuetl cne-
FICHEROILE S0TH L O MO b GDOMOTH0 MUHEC eI TIHO-
20005

HecneloBaHMA NPOBOLHTN HA SRCOEPIMEH TA -
HOMN YCTAHOBRE, oOHcaHHoi B pabote | ] Ha nosepx-
HOCTH MIOCKONAPAIIeTEHOH kBapiesoll MIacTiH-
KH [0CAE10BATEMBHO HAHOCHTH B BIUIE KAlleib CIIHp-
TOBLIT pacTeop. mositHo. [LIacTHHEY noMeanm
B VCTAHDBEY I [MOCIE IOCTHPOBKH TOIY YT HHTED-
(hepe HIIMOHHY IO KAPTHHY.

B paGore (1] TonmmHy 1eHKH TIOMHHOAA pac-
CHHTBIBATH., HCXOIA M3 ILTOTHOCTH BELLLECTBL JTHMIM -
HoMA, JT0 1puseno k Goabmoil owmdke onpegene-
HHA. TAK KAK HCX0MHOE BEUIECTHO HMEET PBIUTYVH),
BaToobpasHyio hopMy. a ero MICHKA MoCe BRIChINa -
HHA CIIHUPTOBOrO pacTBOpa CTAHOBHTCA HAMUOMO
rorHee. B aanHoi paGoTe conocTamTay ToaumHy
MAeHEH JTIOMHHOIA, HEXOIA U3 KROAHYCOTEa HaMe-
CeHHOTO pacTBopi. C VEe I e ies T [LTEH -
KU JTEOMHEOMS BUIVANTBHO HAGTI4A0 TOR YMEHBLLE -
HHE WHPHHB! TEMHLIX MOA0C 1 MY KOHTPACTHOCTH
[pre. 7). Hoayye HHBIE IKCTE PIMCHTATEHBIE DEAYTh-
TATHI XOPOLUO COIMTACVIOTCA C [IPHBE1e HHBIME TEO-
PETHHECKIEMH BEIBOLAMH.

Pue.7. Wurepdepeiumostsis NORGOs CTOAYEl CoaTOBIA
BONKE HE TOHKDIA MNERKE NEOMAHOMa
a — npu TOMUWWHE NNaHEE, NON-HEHHOR NDM HaMBCaHER
OO0k €ann pacTeopa momuHona (C = 0,14 uring
G = Mpe TONWWHE NNEHKA NOMYSEHHCA 1O NOCNEQOBATENsHOM
HAEHBCaHAM G0 KaNent PAcTRODA MOMUHONE ToR wa
KDHLIEHTDE-LI,HH

Flaeomoaaerwie pewierrucit

Henosib3oBasmie poMBITEIE IUTOCKONE PALIE L HbIE
KBAPUEBBIC ITACTHHEN pasvepos 20x30x3 M,
[Tpn MpoMBIBKE PYROBOACTBURBAMCH VHAIAHMAMI,
HAnowmeHHBIMH 8 pabore [7). [lnacTimey kunaTiLg
B TedeHne 15 mue cHavana B cMecH BIaHcTLUm-
POBAHHOIT BOALL NEPEEACH BOIOPOIA i AMMIAKA B
COOTHOWIEHM 7:2: 1, a 3aTesm B Teyenue 15 vMuH - B
cMecH OMAHCTHAAMPOBAHHOM BOILL, TIEPEKHCH BO-
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Aopoa 37 %-Hoil XTopUCTOBOAOPoIHOI KHCIOTEI
BeooTHoweHr 7:2: 1. [Nocae atoro crernAnkiil cTa-
kau c obpadoranHoll NAACTHHKON ZBAM 6! TPOMbI-
B BHAMC T POBAHHO BOAOI. 3aTeM B cTakaH
HATHBAIN PACTBOPL LA OCAMICHIA MeHsn CdS
I MIOMELETH €00 B BOAAHON TepMoCcTarT.,

Ocamaenie murenkn CdS npoBoanau Kak omica-
Ho panee | 1] npu ppesMens ocasaeria 30 MimH. pro-
HAA BPEKA HATPEBA PACTROPE 40 TEMICPaTYPh +70°C.
HoHuenTpauma nexoaHbix pacTBOPOB COCTABTAIA
XAOPUCTRIE KaaMui (C,, = 0,027 moas/ 1), aMmi-
auHan soaa (C., ., = 2,87 Mons/1). THoMoteBHHA
[Coizpies = 0.34 mone/ n). M3 noaydesnoi naeHKn Hna-
FOTOBTAIH (PoTOYYBCTBHTC ILHVIO PEMICTRY IO TEX-
HOTOT I, oftcaiHol B pabote [ 1], Monyvenmyio pe-
LWIETHY NOABEPIAIHN OTHHIY B aTMmocdepe Boagyxa
pit reMmaepatype +450° C B Teyenme 15 mid. 3a-
TeM HA KOHTAKTHBIE ILTOIEARN HATAHWBAI N MeTat-
JIMYECKHIT R,

[Mapamerpul GoOTOMYBCTEHTETEHON PELIETHIL H-
MOJL3VEMOIT B IKCIEPUMEHTAX. MOMVHILTHCE CIeTY -
FOLLEELE,

- BRICOTA — 6 MM!

- HpHHA - 10 s,

S TePHOT — 1 s

thoToCOnpoTHRASHUE B TemuoTe R, = 1.5 0w

- (POTOCONPOTHRTEHME (IPH OCASTLEIIIH POTETEN
Ha pacc oty L0 os aaMnoit Hakainsa s Mo -
HoCTe 15 Br R, =6.6 MO

-oTHolwenue R /R, =4-107

CosMeleHLE UHIMEPDHe peR T LoHNBLY 1000 © o
ITEHM L BCTIELUTIE  ThHBLAMLL L LOMANTLMEL DL TR

HPF?-[(.IT[JH HE TO. HTD HAM VIATOCE HAFOTOBH T
(POTOUYBCTBHTENLHYI DELLETRY © hOTOCOMPOTIHRIE-
HHEeM B HECROTERO MOM, 110 HA HECKOTBKG NOpAI-
KOB MeHBLIE, YeM V IPeaAnLayiued [ 1. Mol npHnem-
T Cnocod MOAVASUUE, OTAHYHBI OT ViKe OnHcaH-
Hora[1]. 3To cetsano © TeM. STo GoTOHYBCTBHTE Th-
Hbie macHykn CdS ofaagawT odeHs So/IeLIo TocTo-
AHHON Bpesenit [Bl. [Tpn wenoassosamiar cnocofa
HHTepde peHUHOHHON MOAYIALNN. Ja3#e TP CRO-
POCTH NEREMELLICHIA NOABHHHOT0 3epraTa nprdiif-
AHTEBRHO | o /e, yacToTa HTepde peHuHoHoiT Mo-
IVAALH paBHa 3 KL ee He yIaeTed BLIIEIHTE Ha
npeayeranTene. [loaTonsy. LA MOy e HHA MO0 -
TEABHOMO Pe3ybTaTa. fuL10 Jorm4HO nepeiiTi B od-
JACTE 3BYKOBBIX HYACTOT. JLNA 31000 ke nepiMeHTa k-
HYIO YCTAHOBRY OCHACTHIH BUOponpeoipasosaTe-
Aem Tuna BIN-1 ¢ anekrpiyeckny conpoTHBISHHERM
RATYVILER sierTpodariiiTa 600 Om (puc.8). K ocn
MeTaLueckoi MemOpassl BHGponpeobpasopare-
JIA NPUOAATH JaTyHuEYIo [-o6passvio miacTiHky.
[T1acTHHKY NPHKISHIN K MOBEPXHOCTH 3ePKATA B
€70 HIAHEN YacTH Takum o6pasoM, HTobk Kopmyc
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srfponpeolipaioBaTe A ONHPANCA HA O THHECKY10
craMbio. KaTyIoRy a/eKTPOMATHHTI MOICOeIHMHA-
/TH K reHepaTopy ciraanos Tina M'4- 117, Perucrpa-
LMK AR TPHYECKOT 0 CHIHATA € OTOYVBCTBHTE Th-
HO peLueTHif POH3B0IMIN € HTOMOUILI PErHCTPH-
pPYOLErs yeTpoeTRA ¢ MpUMetetmenm IBM,

G 5 8 T

Puc.B. JecneprmenTansHas yCTAHOBRE:
| = naaep, 2 - Tanecknn; 3 — ANOCKoNApannansHan Keapuesan
ANACTHHEE, 4 — OTOEMAWEE I8DEAND, 5 = CHHYCHBIA MEXAHWIM,
6 — (POTOMYBCTBUTENEHAR PEWETKE,
7 - enfiponpeobpazopartens, 8 = raHepatop aN@KTRHYeCcKRL
CHTHANGA, B —parvcTpHpYHUEE YOTRORCTEO

Pervctpupyioliese verpoicreo paboTaeT cue V-
urs oGpasos. Tok. npoTerawunii yepea orouya-
CTBHTETEI I}."ll"l PELHETRY. }"[ZI LTHBAETOH npe.iu.'i:j Lire-
aeM ¢ KpyTiadoil voenesnna 13- 107 B/A. Tanee cur-
HA MOCTYTIAET B AATY UHpPoBOro B0, BbINOA-
HeHHYVID Ha Mukpocxeste Crystal Semiconductor
paspiaHocTsio 16 0MT 1o vacToToil 8 kit nepeso-
AUTCA B WhpoBvio ropaty. 3aTes. HenoabBIVA ObICT
poe npeofipasosanue Gy pee Ha MaccHs 113 32 | gal-
ﬁnl}ﬂi;. FANMMCBIBACTCR lI‘[Il.‘H'[']_JLL’thb!“ COCTOb BXO-
HOTS CEIFRELT. j‘lill{ilhlﬂ {}lLt'FLIJl.K:IHHH CHIH@LA l"[ﬂf."[':'r"
MAKT 13 MMATE! IHPPOROro BE0AA B BHAe CTaHIAPT -
Hb wav (hailios. 4T 003RIRET BECTH U TRHEAILY IO
00paloTry ¢ MPHMEHEHIEM [TPOrPaMMHOTD obecrieye-
HHA, MPeIHAIHAYEHHOD 118 00 paboTEN IBYK:,

AMIUTHTYIHO-HACTOTHAA XapakTepHCTHE 11pe/y -
cieTenda-paprosepiad ot 100 o 40 w0, mopuna
MO0CEL MPOMYCEAHIA 0o yposao -3 4B - 200 Kt B
06IACTH HISKIX HaCTOT YPOBCH WYMOB PETHCTRH-
pyHMLerayeT poitcTea He npessinat =90 dB. 2a ue-
rorogeHmert vactot 50 T [napoarm ot ceT). B3 M n
YacToThl Koebannii seprana. MasmepeHa Ha nep-
BbIX 2 YACTOTAX HE MPOBOLLTHCEL, HOo npi ofpaborTye
PESVIBTATOB H3MEpPeH il YPOBEHb HABOAOK CETERO-
ro HAMPAMEKE HIA MCTOMBIORANCH T KOHT POJH Kop-
PEKTHOrO (hYHKLUHOHNPOBAHIMA PErHCTPHPYVIOILETD
yverpoiicrsa. Kak nokasanu HasMepeHua, HHTeHCHB-
HOCTh 3TOR AHHMK cocTasidia =58 16, uro ceiie-
TeALCTBYVET 0 Xopoweil cTabnasHocTH pafodinx Xa-
PAKTEPHCTHE PErHCTPHPYIOLLEro veTpoficTea.

DbdeKTHEHOCTE COBMEILIEHMA HHTephepeHLH-

10a

OHHBIX oAU ¢ POTOYYBCTBHTENLHBIMM WITPHXAMH
pelIe TN NpoBepaid ciae oy obpaasos. Ha me-
CTO UIACTHHEN ¢ (POTOMYBCTBHTEILHON pelueTKoH
YVOTEHABTHRATH MAACTHHKY C TOHEMM CIOeM JTHMIT-
HOMa 1 A00MBATHC b MTOMYHEHHA HHTEPe PEHITHMOH -
HBIX TOA00 CTOAYCH CHETOBOM BOTHEL. JaTes HA Ka-
TVLIKY 38K TPpOMarHuTa NOJasaid nepeMe HHoe Ha-
npAdeHde oT reHepartopa M'4-117 v BuayansHo Ha-
(i | HUaanH HcyeadopeHMe 1 HTEFI(t]'E pHHlI,I}'T['}I'I HEBLX [T~
aoc. [pM aToM NoABOIHMAAR WEKTPHYECKad MO
HOCTE CcOCTABMAA G MBT.

JKHCNEePHMEHTANBHBLIC PEIYILTATEI

MomyrpoBaHHEL CHTHE © POTOMYBCTEBHTERLHOM
peeTEH MoJVHIbIH B ananasone yactotr 30-170 I
Ciﬁl'—[ﬂﬂﬂ. [S13% D_'I,Hﬂﬁ HA HaCTOT MOJIVAALIH YEa34H-
HOrD AHANA30HA 1006MANCE MAKCHMAIBHOrO CHIHA-
4 AyTeM ICTHPOBKH OTPaykanILeETo 38 PKRANA W T10-
BOPOTA CHHYVCHOTO MexaHuaMa. [Ipur aToM noga-
FELTH. 4TO e puogd MHTepde peHLIMOHHBER [TO100 00-
BMAgaeTC l'[E].JITfJ,".[I:}M !t]ﬂTﬂ"-l'_‘r'Hﬁ!THHTH.—'IhHﬂﬁ P[‘I.[IF‘T-
i H BRITOAHACToR YO ToRHe | | 9), Jares sa puiipan-
HBIX MACTOTAX YEAIAHHOID IHAMAZ0HA HaMepaTn
MOAe3HEIT 3NeETPHYECKIT CHIHAT [IPH BO3Ael-
CTBUH cTOAYeH cBeToBOil BONHBI HA (POTOYVBCTBH -
TEALHVED PELIETEY U VPOBEHL LIVMA, LIPH [IEPekphl-
T LJ'!'[_]LL?HHHJI LLET -!L'E'_'I-H.i:'L'ILl CBETIN lt'|.1|.."l]H MITAEM B
arpanod. B atoM caviuae HHTeHCHBHOC Th [I0ACIHG -
rocHrHantan |Jl?ﬂb|i[[]il_'lil _'I..']}Ulﬂﬂ b LLI}"?\.I.EI Gostee Herd B
1O pas (puc, 9),

148
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PWC.9. 3apucusocTe YDORHA BRINOQHOID INSKTDMYSCKOMD
CHTHANA G POTOYYBCTEATENLHON DEWATEA OT YAcToTw
MDD Y MR,

[3 - YOOBEHE NONEIHIMD CHIHANSE NDW BOJJSACTEME CTORYER

CBETOAOR BOMNHE,
B - YOOBSHL WYMa

Hanee, NOBOPOTOM CHHYCHOM MeXaHHaMa [13Me-
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HAIH YTOI G 1 M3MepPAIH MoTe3HbIA aleKTpHYec-
KMt CHIHAT U YPOBEH b LIYMA [PH OTKPRITOM H 33aK-
PBITOM OTpakawilieM aepraie. B atoM coaydae ni-
TEHCHBHOCTh [TOEEHOMO CHEHAJA (TPeBhiaTa VPO-
BEHb LIYMAa MeHee MeM B 2 pasa.

ABTOPBI BLIPAKAIT GAATOLEPHOCTE PEAAKTOPY

MY PHATA " AHATUTHES 1 KOHTPOAL. AOETOPY XHMM-
HeCkHX Havi, npodeccopy BL.H, Myaruuy: qokTopy
KHMHYECKHX Hayk, npodeccopy AA [Tynbsnueey 1
ACKTOPY TEXHIMECKHX Havk ). B, Arnameny 3a paa
LEHHBIX COBETOR I KPHTHYSCKMX 3JaMeYaH M.
ABRTOPEI TAKEE NpHaHATeNBEHB KT Epyomimay aa
NOMOLULL B OcPOPALTEHHN PEIVIBTATOB HCCTEI0BAHMIT
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