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OB UCCJEJIOBAHUU TYPBYJEHTHBIX ITYJbCATIAN
HO9OOUIINMEHTA ITIPEJOMJEHNA BO/Ibl TEIIJIEPOBCRUM
ITIPUBOPOM

C. P. Cmeganos, A. M. T poxan, 10. I. Taweurun

(Mocksa)

TenmepoBckue IPHOGOPH HAXOJAT Bce Goee IMMPOKOe MPUMEHEHNe [JIA MCCIe{OBAHUSI
MeJTKoMacIITa0HO# TypOyaenTrHocTr. [Ipy 9TOM MCIOIB3yeTcA Kak (QOTOTEKTpHIecKas
‘Tak u ¢ororpaduueckas [2] permcrpaumm. B pabore ommcano mpmMeHeHHmE OYKCHDYeMOTO
TEIIePOBCKOr0 IpHGOpa ¢ (OTODNEKTPUISCKON permcTpanueil Bis MCCIefloBaHUA TypOy-
JICHTHHIX (QUIyKTyaumii KosgPunuenTa IPeIOMIeHEA MOPCKOR BOMEL. JlaHH OLEHKH 06JaCTH
OpPUMEHIMOCTH Ipub0opa, IPHBEEH IPUMED IMOJYIAEMEIX Pe3yIbTaTOB M3MepeHHIl.

PaccmorpuM cxemy ¢ur. 1, mamwerpmpyromyo paboTy TemaepoBCKOLO
mpubopa ¢ PoTOIIEKTPHYECKON pPErwCTparihel.

Damskuii K mapanielsHOMY MYyYoK CBeTa AMaMeTpoM d OPOXOAMT myTh L
CKBO3b HCCIELYeMYyI0 CPefy, PACHONOIKEHHYIO Mexny okHamu [ u 2, momajaer

| o S —

®Dur. 1 . dur. 2

B :06BEKTUB 3 U cobupaeTcd UM B QOKAJBHOW HIOCKOCTH. Beauuuna pagmyca
TydKa cBeTa B QOKAIBHOM IIOCKOCTU Iy, (pPafHyc IATHA) OPH OTCYTCTBUH OII-
THYECKMX HEOTHOPOSHOCTeH B WUCCHENyeMOil cpeje Ompefesisercss YIrIO0BOR
pPacXomUMOCThI0 MYYKa, ero Audparknueil Ha OTPaHUYUBAMINEH auadparme
u abeppanysAMU ONTHYECKON CHCTeMBI. Briay, BHOCHMHI HEePBHIMU JBYMSA HC-
TOUYHMKAME, [JIA JA36PHOTO TEIJIEePOBCKOT0 Mmpubopa HPUMEPHO OAMHAKOB
U Ha OOPAZOK MEHbBIIe BKJIafa, BHOCKMOI'O TPETHUM HCTOTHUKOM.

B ¢oxanproil miockocTu pacmosoen miaockuit ok Dyko 4, 3a KOTOPHM
HaXoquTcsA (POTOMPHEMHHK &.

Hox ®Oyxro mpexpcrasiasier coboli HeMpo3padHyo guadparMy, KoTopas oT
«CEKaeT 4acTh cBeTa Ha myTH K oronpueMHEKY. Ilonokenue mHoska BBIGHpaeT-
€A TakuM o6pasoM, 4TOOH HPHU OTCYTCTBUU QIYKTyanmuid KosdduureHnta mpe-
JIOMIICHUA B MCCJEAYeMOil cpejie HMOJOMKeHVe KPOMKM HOJKa COBIAJAJIO C IHa-
MeTpOM MATHA B (OKaJIBHOH HIOCKOCTH.

Hanuuume ¢aykranuii xosddunmenta mpenoMieHUs HapylmaeT MepBOHA-
9aJbHYK IIApPalJelbHOCTh Jydeil W OPUBOAUT K YBEJIMYIEHUIO IATHA [0 Pas-
Mepa r i K CMeIeHHIO eT0 OTHOCUTEIbHO MePBOHATANBHOTO MoJokenus (ur. 2).
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VY BenuueHNe MATHA MPOUCXORNT OiIarofapA PaccesHUMIO cBeTa Ha QIyKTya-
nusix Ko9pPunmenTa NpeTOMIeHNs, THHEHHE pasMep KOTOPHX MaJ II0 CpaB-
HEHUIO C BeMHIUHOM IyTH Ny9a L, cMelerre ke OATHA KaK LeJoTo Ompeses-
eTcsl MOBOPOTOM JIydeill Ha (QuyKTyanusax KosQPUIUeRTa NpeNToMIeHUs, pas-
Mep KOTOPHIX CPABHEM WMaH Gosbine MiuHbl mytd L.

CMemenusi mATHA BIOJB OCeil £ ¥ J PABHE

0

3necy i = z, y; O — yrox moBopora mydKa CBeTA HA BBIXOJE M3 HCCIEye-
Mol obaactu; f — GoKycHoe paccrosgHEe 00BEKTHBA; Ny — KO3PHUIHEHT
HOPEeJTOMIEHUA BO3IyXa.

ARCHanbHO-CUIMMETPUYHOE YBEIMYEHUE IsITHA HA CYeT paccesHus, obyc-

JIOBJIEHHOTO0 MAJHMHU QAYKTyanmuaMu KodQPUIMeHTa NPeIOMIIeHHs, OImpeje-
ngerca cooTHomeHueM [3]

(ry = 28R = = 2 ((n — my)> = (2)

3meck (6?) — mmcmepcuUsA YIIOB PAaCCEsTHHBIX JIyYed Ha BBHIXOJl€ W3 HCCIe-
ayemoro obnema, n — -~ — TypOyJeHTHas Iyabcanmus KosQPuImeHTa Ipe-
JOMIeHNA, n, = {N).

CoorHOmenue (2) CHPABEMJIWBO NPH YCAOBHHU BHIIOJHEHWUS IPUOIMKEHUST
reomerpudeckoi omruku (A << Ay, VAL << A,) m yeaous A, < L, a Taxmke
H30TPOMHOCTH ¥ OHOPOTHOCTH Ty POYIEHTHOTO HOosA. 37eCh A — [IWHA BOJIHE
cBeTa, A, — MUHHMAJBHEI pa3Mep HEOTHODPOZHOCTEH, B KadecTBe KOTOPOT O
MOKHO TPUHATH, HampuMep, KOJIMOTODPOBCKMIA MacmiTab.

IIpubop perucTpupyer MHTET PAIBHEI CBETOBOM MOTOK, NPOXONAMMA MAMO
HOa ¥ momajamomui Ha doronpueMHuK. Iloaromy (Pur. 2) cmemenne mAaTHA
BIOJb KPOMKH HOKa (UBMeHeHWe m,) He IPUBOJHUT K M3MEHEHHI (OTOTOKA.
CMemenue ke B HaNpPaBJIeHAHU, NePHEHAUKYIAPHOM KPOMKe HOMKA, IPHABOJUT
K U3MEHEHHIO CBETOBOTO IOTOKA, KOTOpPOe, HAIpPUMep, IPH rayCcCOBCKOM pac-
npepejeHNY MHTEHCUBHOCTH CBETA B WATHE PABHO

/2

0

3necs @ — cBeToBOM MOTOK, momagaromuil Ha ¢orompuemunk, O, — moma-
HBI CBETOBOUM HOTOK B HATHE.

IIpu mapaGommueckoM pacmpeeseHNT WHTEHCUBHOCTA CBETA B HATHE IMOIY-
JaeM ClefyIoIIylo 3aBUCAMOCTH:

() 1 1 . My My my2 [ O 2m 2
- — = - -L —are sin : 1 — M ————) 4
Do 2 + n n V< + V< ‘/ vV \ 3 3<% ()

Kaxg BupgHO 13 5TUX COOTHONIEHUN, H3MEHEHNE BeIHInHEl {r2) 6e3 cMemeHus
OeHTPa HATHA K M3MEHEeHWI0 (OTOTOKA HE IPUBONHUT, €CIAU HOK JEJIUT IATHO
OMOJIaM.

Has perucTpanuy M3MeHEHWU AUCIEPCUU YTIOB PACCeAHUS HEOOXOTUMO
HCIOJb30BaTh TEMHOMONBHYI cHCTeMy (HOK IepPeKpHIBaeT OGOJBIIYH 9YacTh
IATHA).

IIpu Manerx BenuguHAX CMEIIEHUS M, B COOTHOmEHUAX (3), (4) MOIKHO orpa-
HAYHATHCS JUHEHHHIMH WieHaMW pa3lioKeHuUs: ux B pan Tedmopa. 3mecs 3aBm-
cumocts O = @ (m,) momyuaercsa B o00oMX ciydasX OJMHAKOBOM U OAM3KOME
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K auHeiHO%. Ilo Helt MOYKHO OIpeeNUTh M PACCIUTHBATH NPUOOPHYIO IOCTOSAH-
HYI0, OIpefielseMyl0 Kak

A = du/do,

rfe u — Hamps;KeHWHe MOJIe3HOTO CHTHaja Ha Harpyske DIY.
Pacuer maer muss A caemymomiee BHIpasKeHUe:

ar TV

rae y = 0u/0® — 9yBCTBUTENBHOCTH (POTONPHEMHUKA [0 HANPAKEHUIO.
Brina npoBenera kanubpoBka npubopa, HCIOAB3YyeMoOro B JaHHOU pabore,
B pesyabpTaTe KoTopou muss A Oblno moixyweHo sHauenume 10° .

Taxum obpasom, npu aHaiause pabOTH TEIIEPOBCKOTO NPHGOPA MOJKHO BBI-
NeauTh IBe obiacTh

(r?> = const, m, — var
(r*) = var, m, = const

IlepBoe cmpaBemmmBo, Korma A — JIUHEHHBI MacmTab TypOyJIeHTHBIX
nyiabcarnuil KoapuiueHTa NpeTOMIeHUsI — CPaBHUM MaM 0oibmie 6assl m3Me-
penus L, BTopoe — Korjga Macmrab nyiabcanuii MEOTO MeHbIIe L, HO GoJblme
gumameTpa Jayda.

IIpu paGore mpmbGopa B 3THX 00JACTAX aHAIU3 PE3yIbTATOB HU3MEPEHUI
CpPaBHUTENBHO IPOCT.

Oayrryanuu KoshPUIEeHTa TPETOMICHUS, AUHEHHBIA pasMep KOTOPHIX
mopAmka d, TPUBOAAT K HEAKCHAJbHO-CUMMETPHUHOW medopMaiuu IATHA,
QIyKTyanuu ¢ JUHEHHBIM pasMepoM MeHbINe d IPUBOASAT K mepepacipejese-
HUI0 MHTEHCHBHOCTH CBETA B HsATHE, IPONOPIMOHAIBHO BTOPOIl IPOM3BOMHON
Koa(puUIMenTa IPeNoMIeHAS X HE PErUCTPUPYIOTCA MpUGOPOM MAaHHOTO THIIA.

MMpu L << A MO}KHO HAWTH KOPPEAANMOHHYI QYHKIHIO AJS MOAS Kodd-
QUIMeHTa TPEJIOMIEHHUS CPEIB 110 KOPPEJANUOHHOW (QYHKIUH M3MEPEeHHOIO
CUTHajla NPU YCIOBUH BHIIIONHEHMSI THIOTE3Hl O 3aMOPOKEHHOCTH TypOyJIeHT-
HOCTH.

IMpu L > A B npeAnososKeHUN JOKAIHHOX U30TPOIHOCTH X OMHOPOLHOCTH
mosiss TypOyIeHTHHX ITyJIbCAUi K0dPUIHEeHTA IPEeJOMIEHUS MOKHO HAUTH
oUCIepcuo KosdpPruiureHTa NPeJOMIeHNs, & IPU 3aJJaHAN BUA CIEKTPA MOKHO
ONpEeeNUuTh CTPYKTYPHYIO IOCTOSAHHYI0 cpembl. Tak, Hampumep, ias WHep-
OUOHHOIO JMana3oHa, KOTJa CIeKTpaJbHAas IJIOTHOCTH OIS IyJbCAIUH KO-
spdunuenTa npeaomiaenusa pasHa [%]

I

F, (k)= 0.033C,2k " exp {— 0.16k2A,%} (5)
IJIA CTPYKTYPHOI mocTosaHHOM cpensr C,? mMeeM
C.2=1.22¢2 0"/ 2L (6)

rme k& — BOJHOBOE YHUCIO.

B ocranmpHHIX ciyuasXx, Korga OMHOBPEMEHHO MEHSIOTCA U PAguyC IATHA
U ero CMemeHWe, aHAJW3 Pe3yIbTaTOB M3MepeHUsI OKA3bIBAETCS 3HAYUTEIHHO
6osee CIOKHBIM.

Bosppamascs k obnactu L <X A, OIEHEM CBA3b MEKAY KOPPeJIANAOHHEIMI
QYHKIUAMA oA KodpPUIMEeHTa mpesoMieHuss B, W pPerucTpupyeMoro CHUr-
Hana B, B NpeAmoNoKeHAM MAaJoCTH cMelmeHus unsaTHa. lIpm sTom amanusu-
pyerca QayKTyammoHHAs COCTABIAAIMAS CUTHAJA.

B sToMm ciyuae mmeeTcs TuHeHHAS CBA3H MEKIY PETUCTPUPYEMBIM CUTHAIOM
7 yIJoM MOBOPOTA Jiyda Ha BEIXOfe u3 mcciaegyemoit obaactu. Torga ¢ ygeTom
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(4) nmeem

A?
71()2

Bu (‘rlv L,y tl’ tZ) -

ce_

L

7] a
Sle de 5:;; a—zan (xl, Loy VU, 2y, Zg, t17 tz) (7)
0

3T0 COOTHONIEHUE CIPABENIMBO IIPH BHIIONHEHAYW YCIOBUSA d <€ An. KOTTA
WHTeTPUPOBAHUEM [0 AHAMETPY JIyda MOKHO IIpeHeOpeds.

Ilpegumomaras mome TypOyiaeHTHBIX (QAYKTyanuil KosduIueHTa IIpPeIoM-
J€HHA CTAIlHOHADHHIM, OHOPO/HEIM W MB30TPOIHBIM, a TaKyKe IPUHMMAasA THIIO-
Te3y 3aMODPOKEHHOCTH 1M0Js, cooTHomeHZe (7) MOKHO 3aIUCATH CJIELYOOIAM
obpazom:

L
Bu(8) = = “p e\ (1= 7] Ba(& 0, dn ®)

no*
0
3mech
E:xl——xzv N =2y — 2y, 92=n2+§2, Bn(g’ ﬂ)ZBn(P)

IlpoananusmpyeM mosyueHHOE BHIpAKeHHWE [Js PA3JUIHBIX OTHOIICHUM
IJUHLL Iy9a K Macmraly neognoponmnocreit. Pacemorpum tpm obnactn A > L,
AL, A~L.

B nepsoit o6amactu, Korga AauHA Jyda MeHbIIe MaciiTaba HeOTHOPOTHOCTEH,
MOJKHO CUMTaTh, 9r0 5, He 3aBUCUT OT 1) M, CJIETOBATENHHO

S (9)

Cnmenas ogHomepHoe ¢ypbe-ipeodpasoBaHue, MOAYIUM CBA3H MEKIY O~
HOMEPHHM IPOCTPAHCTBEHHHIM CHEKTPOM LYJabCAnuil Ko3Q@HUIHMeHTa MIpesaoM-
aeuus V., (k) u cnekrpom perucrpupyemoro cursana V(k)

— — b TUNT (10)

1.2

3necs b — mpubopHAST MOCTOSHHAL.

Bo Bropoit o6xactu, Korga ImmHa syda Goabime Macmraba HEOXHOPOTHO-
creit, B popmyie (8) MosKkHO IpeHeOpedb BeAUIMHOA 1) / L mo CpaBHEHUIO C eNH-
HUNEH W 3aMEHUTH BePXHUU Hpefel WHTETPHPOBAHUA Ha GecKoHedHoCcTh [4].
B stom caygae moxyuaem

(1)

Jas tperpeir o6i1acTH mOAyYUTH UPOCTHE 3aBUCUMOCTH HE yNAETCS U He-
00x0uM0 monb30BaTHCH Popmyaoit (8). Murerpan, BXogsamuil B Hee, MOMKET
OHITH BEIGWCIeEH, ecau BUA B, (o) ussecren. Haupumep, mus B,(p) = a® exp-

2 21
A—p* /A%

3mech

= f(x) = —=\ e t’dt
Vraerf(L/A) —[1—exp{—L2/A2MA/L ’ erf(z) Vnge

ABropamu OBIIO NPOBEJEHO HCCIENOBAHUE TYPOYIEHTHHX (QIYKTyamui
KoddPunueHTa IPeJOMIEHUA MOPCKON BOMHI ¢ IIOMOMIBI GYKCHPYEMOTO LpHU-
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«6opa ¢ Oopra HaydYHO-HCCIEOBaTeNbCKOro cymgHa «Axamemur Hypuartos»
BO BpeMs ero IeBATOTO peiica.

Cxema npubopa upusegeHa Ha ¢ur. 3. Ilpubop pacmomomken B Kopmyce 1.
Vznyuenne renuii-HEOHOBOTO JNazepa £, Npofas KOJLIUMATOP S M OTpaHUIMBaA-
omyo pguagparMy 4 ¢ OTBEPCTHEM IHAMETPOM O MM, HONAfaeT 4epe3 meHTa-
{pusMy I B paboamii mpPOMEKYTOK, PACIOJOKEHHBIN B HOCOBOM 9aCTH KOpIIyca.

/
—————————

_ >
S

—_————

‘C 1esIbI0 MAKCHMAaJIbHOTO YMEHbIIEHUsI BINSAHAS HOTPAHNTHOTO CJIOS Y KOPIY-
ca mpubopa HA pe3yiabTaThl W3MepeHHIl pabodWii OTPOMEKYTOK BHHECEH IIPH
moMomu oOTekaTeselr Ha paccrosmue 120 mm oT Hoca Kopmyca.

Ha srixome m3 pabouero mpome-
skyrka L mmasoi 100 mm mye moBo-
paduuBaeTcs meHTAmpu3Moi 6 u do-
Kycupyerca ob6bextuBoM 7. B ¢o-
KaJpHOHM IJIOCKOCTHA 00BEKTHBA pac-
monoskerH Hox DyKo 8, kpait KoTopo-
To mepueHqUuKyIsaApeH ocu Jgyda. Ilo-
J0KeHHS HOKA PEryIUpPYIOTCS C IO-
MOMBI0O AMCTAHOHOHHOTO MeXaHW3-
Ma 9. 3a HoxoM DyKO pacmoI0KeHb
uHTepdepeHNuOHHH ¢uiabrp 10 u
¢oroymuOKUTEeNs 1I1. BykcmpomKa
npubopa oCymecTBIAsSIach C€ IO-
Mompi0 GyKcupyeMoir cucteMsl [°].

Coextp 3aperuCTPUPOBAHHEIX
CHUTHAJIOB HAXOAWJICHA NPH IIOMOIIY
coexkrpoanaiuszaropa C5-3 ¢ moio-
coit amanmsa 6 2y u BpeMeHEM OCpe[- |
Hernus 30 cek.

Ha ¢ur. 4 B rauectBe mpumepa 0.275
Pe3yibTaTOB HM3MEpeHHil NnpUBELeH ®ur. 4
‘CIeKTp QIyKTyanumit KosdoumuerTa
OpejoMieHNs, NIOJYIeHHHH npH OyKCHpoBKe mnpubGopa Ha raybume 30 x
€O CKOPOCTHIO 2.22 Mm-cek™ B TponmuecKoil 00sacTé ATIaHTUIECKOTO0 OKeaHA.
MacmTa6 norapudmudeckuir mo o6emM 0CsIM.

JlaHHEH# CHEKTP mONyYeH IyTeM Iepecdera CIEeKTPa 3aperuCTPHPOBAHHEIX
CUTHAJIOB IO NpHBeJeHHHIM BHIIe cooTHomeHWAM. Ilpsamas, npuBefennas Ha
rpaduxe, coorBercTByer k-3-°. BepxHas rpaHmma 3apermcTPEpPOBAHHEIX BOI-
HOBHIX gmces 25 ¢!, 9T0 COOTBETCTBYET PasMepy ONTUYECKHX HEOTHOPOTHO-
CTell mopsAIKa MOJOBUHE IUaMeTpa CBETOBOTO Jiyda B MCCiemyeMol cpeme. Bup
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IpUBEIEHHOI0 CIeKTpa HAXOJUTCA B COOTBETCTBHH C HKCIEPUMEHTAALHO Haii-
IeHHLEIMA CIEKTPaMHU B PasINYHHIX MOPCKHX YCJIOBHAX, Hampumep [°].

ITockonpKy mOKasaTelIb MpeJIOMIEHHA BOAH ABIAeTcS QYHKIUEH TeMmepa-—
TYPHI, COJIEHOCTH M JaBIEHNUA, QIYKTyallK eT0 OnpefieIAITcsa QIyKTyanuaMu
OAQHHHIX IIapaMeTpOB.

Brnagm, BEOCHMEIH QIYyKTyanumaME TeMiepaTyphl, COJIEHOCTH U [aBJEHHUSA,.
MOKeT OBITHh pasiwdeH [ PasIMYHBIX I'HAPOJOTHYECKUX YCIOBHM, €T0 MOMK—
HO HAWTH, €CIW ONHOBPEMEHHO HEe3aBHCHMEIM CHOCO00M OmpemensiroTcs QayK-—
TyaOu¥ ABYX W3 3THX ImapaMeTpoB.

Jast 06BI9HO BCTpEYAIOMUXCS B OKEaHEe YCIOBHH pPoiab QUyKTyamuil maB--
nenus mana. [ns mamboiee jKe paCIpOCTPAHEHHHX COOTHONIEHHM MERIY
QIYKTyauAMHA COIEHOCTH U TeMuepatypsl [7] BKiaf, BHOCUMbIA 060MMHA DTHMIL
mapaMeTpaMu, OpPHMEPHO ORWHAKOB.

IToctynuaa 3 V 1971
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