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YIIK 535.214.4:596.62 B. M. K¥Y3bMHYER, H. I. KOKOIHH,
P. A. BAJTHTOR

KAJOPHMETPHYEC KEHA HAMEPHTEND BEOJILIIHX YPOBHER
BLIXOMHOHR SQHEPTHHW OKT
Chi EMEpHTENL  BERGANON - SHep 14| (TR

AT q0 10K dae ¢ norpEINOCThID
IOCTH H AMOVALT

KagopiMeTpRuccEie BAMAPHTEAN Henpephibh i MOLEE
it sueprien OKID © cyxofi Harpyakof q0oAYSHAR N0BOABE i
I Hi  HIMEPeHHH  MAALX K CPRAHHMX ) OBHER MOULHOCTH
(10 suier—1 ar) 0 SHEPruH HMITYNbBCE (10— —10 o=} [1—3]: 370 00w
CHASTCH CPanENTeNBHOR NPOCTOTON HX  HIFQTOBAEHHA, BOSMOMHOCTRID
MHOTOTIPEECABHYI0 HHAHKALNID H OCYILEeCTBHTE
\ ¢y YOpDIIEH 0 HIMEPCHH
[pn waroroBAeHHH KadOPHMETROR IS ] BonemEx MY
pith OKT (nopsgka 100 dac) so3nikainT LOTONHHTENBHLIE TRYA
HOCTH II;-u ragofl SHEPrHH TAOTHOCTB ONTHUECKOH MOHOIHOCTH CTAHOBHICH

H [ ,n.'_,q.} NeRiE NOTJoliiaiomax cioes HwefHelRHd

q GoaLmny  yposHed  HMOYIbCHOH

| repMOnAROT, HMEET CAEIyIo-

3 NMERTHHYCCE VI

CTaTEREH
MagecTnuf npulop Lo HIMep
spepray [4], cocToamEn H3 CTONbE
HrHe HeloCTaTHH:

n mpouecce paldoThl CTadbHEIE QUTPHA. PazpylIaTCH M peare HIMES

TEMDL

ASHOT NOFANHATEABHYIO COOCOOROCTE €1
H3-ag Manoro RosthdHIHEHTE TELIOmpoBdin
HiA npHGOPA 3BBHCAT OT MECTA MONajlaiiy ONTHIECKONG A yHa.

Dot MATEpPHd.1d NRA3a-

-

[lpii ®OHCTHYHPOBAHHN OIHL EMOrD  EEAOpPIMETpa ORH OPpHAATH
MEpHE I YCTPAHEHHA STHX HEULOCT: B,
[MprruunAancian CXeMa Kajc eTpa Mokasana ma pic. 1. LOHOB-
HEMH STeMeRTAME ABAHIOTCR (IBA MEJHLX KOMYCA 2 H 8, TIPEACTanaRiGILHA
{ aBcomOTHO MepHOTO TEA:d; MEAIY KOTODLIMH -
: ap /0. B Teae Kakioro Kouyca HOMELLAETCR M
H -|I aatenb T 7 QIR SAeKTpHEecROA |'1:|_1j.':-:.-.'.|;'.| HaMepaTaLs. KoHy-
nap KPendarci 8 Kapidce W3 NAeKCArIacd Hudepes-

1d  YMeubLlUaeT BARAHHEe HIMEeHCHHH DHC IHEH
' HYBET-

chi M OGaTapes Teph
EHAAREAN CXEMA KANDRHME
TEMTEPAT 153 neHEfIlers YMEHBIIEHHA 3TOTO BAHRHHH

HHTEALHAR ;.-1[1-|I|-.|I.1 B CHCTEMY W3 ABYX MELHLIY TENJ0
nipx -skpadHos 4 0 4, pasnieaeHHmEXx mafifof B3 NaeKcuraaca o
HMOIOT OTEODCTHS AAR NPOXOMNABHHS CHETA B HATPYIRY. B FTHEPCTHAX
BHEUHErD 3KpaHa HMEHTCR BCTABRH R L ||---..._~'|11.|c;1L|||- KpentuTes & oy




HAE HeoDXOaMMOCTH OKHE HAM AHHIBE H3

Id, CTOHROIO OpOTHR
BOZACHCTRHNA ONTHYSCKOH JIHEOTHH (o3 I|I'!| d; ¥

BHYTPERHTH  AMaM P OCHORSHWA  KoOUVCE OrTOUEATONIEN  Harovawi
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Poe. I, Tlpmwiiiiiassiag cxess

Fasmauil Komye cOCTONT H3 IDVY SacTell —
Koropsie n colpa
COTT P HKACARDULHMCS

pacopee

HADVHIHOT,
HOW KONTakT no
BERXHOCTAM, HTO OPHAQMHT K TOYMTH PABHIMERHOM Y
PATYPpE nO TOMWMHE CTeRNRRN koHyca., Ha sRyTpe:ds-

"I|!-i MY

Hell acTH HMEeTed BETDUKE @ Bifd
VENAABIBAETCH NPIBGH 000 ]
MANHLIC OYTRHKI 108 NReLom

BHOH peabbhl, B KaTopyio
Bareas. Ha monorpesarens Hasu3Iann CYeK-
TEULCHITH  SAMLUKAHHA MEHMAY HHM 1 EOHV-
O0AOTpERaTEAR cocTapaser oxoao 30 om. Ocuonanme
I MEAHOH ARatdparsofl DHVTPeHIM THaMeTpom 12w

HOHTAKT © ROHVCOM. 3STo VBEIHTHEEE |;||;.,-.=p_|-i|||:|---|t

cos. Conporneie
HOHVOE 38K Pl

M E I

e

Pie, 2. Kasonusw TP I pasolpapnos Wide

Ha
'||I.IIII'|'I"-:::

FAET

2 nokazas HEJODHMETD B PazobpannosM Bl

['!I!E:-u'll:ll'llllll':'l
Th KOHYCA HE MOKPLIBASTCH MOUTOULAKIII M MOKPRTHEM, Y70 C0-
3HOE OTPEMeHHe 07 YHCTOH MEeIH M NpH J0CTATONHO GOALNIOM
KOPPUIHEHTE OTPAMENHR NPHBOINT K NOYTH PARHOMEDHOMY pPachpeiene-
'|_R




CTAGHALHOR Norao-

HHaeTH AaHHol ModefliH aboodn O HWepHoio Tena

qHio NOTAOLIEHHOR 3JHEPrHR no seed
UIATEALHOH O

Ko :
1L CHETON

MEE

narAOILEHE KOUVCHON MOLETH ONPeistaan
apa, BxOIAnEry 8 '

U; B ONTHUECKOM

HMOCThH &ro OT JLJEHHG

s EHE IE
n colepieT okoan 10U DocaelonatednHo coen
an sMelE—ROBCTEHTAH, Pacnodio

1 KOHYCOE, 49T0 NOZBOAACT HIA PATH

HEIX TE]
Ay I0LH

KLY INBYMR D

CReLHed TEMIE-

THATD KORVCE OTHOC ITEILHD Ay A

Ofitan Macch HarpysEl co i 0 2 B
Ti ! [EIHEL CTEHEH AL o3 | M
L raMIedHnl FHEprE 1o i foKazaHug

OoT MecTa nomajaf i pa3MEpOBn ONTHHECH

gvaa QKT mocTosiBol IHEPTRH THEMCT]

HEeH NTOBELpXHADETH R IViCH,

2 - B~ | h
§i BOAACT HAMERHTE UMOYABCHYIO IREPTIHIO OKT or AecsThii
cra KOVASH ¢ NODPEIOCTHIO, He (IPeBLIAKHEH
e INEEKOH SHEDTHH CHOIHTEH K H3MMK | WIERTPH-

WERATENBIFYIO

[eHcCaTipa, pazpH: [

VI TAKOH e MaTbHEH Hd
I i obuocTi HATPYIKH ),

Mpi rpazviposke mpaGopa SAEKTPHYECKAR scernan & Ga-

copaencatopos obniefl emeocteio. C=110 IApAHEHHEY A0
anpamcenna V=>500 o, pacceMBanach B NOAOTPEBATENE, I HIMEPAAOGCEH LO=

BTBETCTH Y IOLL [ 1ap

-Z-.I!Ii.il.---:l.'.' [e Tep ML

guM  CHOCOOOM  OBLJA  NpOBeLeHa  TPaAyHpORKAa o 3HBPIAH
=150 da. [MokazaHug HHAHKATOPA TEMOEPaTyphl JHHERHLL 010
exof aHepruy
PyOHHOBO) AMDUIEN HMIYIBCHY R
THIO 10 LU GOMG, Irn H3 gesafll S
HMET CANHHATh M
AHEfal IH TAABHAHOMETP |
[Mpi DIHTEABHOM HIMEPE:
ite NPORELHTL FRaLyHpl
BHYTPCHEEN [MOBEPXHOCTH
e Th

14 MeHBIINY

1

Edk

Bro MALCy Mo My

Macquéron d. L,

1. A, eApplied Opficss, 1964, 3, M 5, 644615

Crarsa fAoeTE

L8 owTaipe 1




YIK 5352144 H. I'n KOKOIHH, P. A. BAJHTOR
xry

NMOHAEPOMOTOPHBIA H3MEPHTENB ONTHYECKOR
MOIHOCTH H HMNYJbCHON 3HEPTHH

Kp: NCEH MAK UMOTODHOIO  RAMEDHTEAR  MOWIROCTH. 0 WMEvALC-
RO M, ¥YEaza Moe 3 CpealeHsaapaTHYecEDdl  norpeimiioeT
EE T &} G oo off SHCNEpRMeHTAALHOM

CPABHSHWNN MoERIaRHA v
ILTBEANILSY B CyVIlecT

HUEM aaMepresmof sronr

THECKOrD [dMepuTesel, yKa-

BTOR, BOIPACTAMIME: © yARLNNe

Han wasepennn Goanimx YPOBHER HENPEpHRBHON MOUHOCTH 3 fiM-
nyascuod sHepran OKT saxomn NPHMEHERHE METON © HCMOALIOBAHHEM
MEXAHNUECKOrD (MONAepOMOTORHOTG) OelicTBHA CcHETE Hamepntean Tano-
PO THIIA, ‘B OTIHWHE OT KaJODHMETpHISCKNX, e HYRIAZWOTCH B MO0
HIHX HaErpysgax, TODHE MOTYT PajpyiiaTees non ficTENEM CRETOBOrO
nanyvienns. Haodopor s NORIEOMOTORHEX  HIMEDHTEANX  HMeAaTeaRND
TPHMCHATE OTPAMADIING OOBSPXHOCTE © HOJGI M Rosqiumitiiesmom orpa
HEHNH, ¥TO YREAHYHBAET TABIEHAE CHETA.

CHata, ¢ KoTopod ceet TpH HOPMAJALHOM TATEHHH AaBHT Ha 3epKadbHO
OTPEH A MULYI0 HEMpoapaYH YD MOBBPXHOCTS,

{l +-RF
e

F (1)

rae K — xosdbunnent OTPEACHIA NORCPXHOCTH,

P — mounocTs CEETOBOrD HITYUEHHA, TIANAIOIEro Ha MOBEPXHOCTL:

¢ — CROPOCTh CBETA B CBOGONHOM NMpOCTpaHCTRE
HAIREHIE OT NNaCTHEE H3 NpOIPaYHOro MaTepHang OOy CAORARH
PEATHYHBIMH NORS3aATEITME MRENOMABHHA BEMIGOTRA NAaCTHHEL | OHpYHa-
Willlell cpeinl. Cuaa, feficteyiomas ua 1 ARYI0 NIACTHEY © nAGcKonapaa-
ACABHBING NOBEPXHOCTHME TIPH HOPMAILHOM TMANEHEH CBETA.

.F=_ERF-. {:!]I

&

Takie npospaunile miacTHuw ¢  ouens MaNEM  KofupuuMenTOM no-
[MICULERNS BelecTna o terecoolpadso HCNOABIOBATE B KAMECTAR arpaxa-
KINErD SJEMEeRTa :|I1!|;;r.-;'|r_-3.1-::-;:-pm-:t Ir.'l!'.ﬂ_'|u[T._'-_;:|_l|'|. NPHMEHAEMBX i
DOABIINX YPOBHAX MOULHOCTH W SHEPTHH, KOrRa MeTalTHYecKHe WM
AHIMEKTPHAGCKNE  3CPHANA  paspVAIOTCH  non  jeficToHes CHETOROM
SHEPTHH.

Han usmepenns nasaeans coera ueaecooGpaiing HEMOABIOBATE NaT-
HHE NIABJIEHHA THNA KPYTHABHLEYX Becop [1—5] Ha rouxod HHTH EKpenuTcs
40




OULHMH |||'!:“.'i:\':"-'-;"-\.r:'lh“'- Ha KOHUaX H ;r_||.|_||||..||'|!'||||.|"1

GnEesKa © OTp
JAaBIeM B HEHTPE,
Vrod NoBDOTA CHETeMEL TIOJ JMeHCTBHEM CBETA

|
. IpONOPUHOHANSH G-

rHOECKON MOUTHGCTH, TAAA0IMEeR Ha METANARUBCKOS JePRAJ0:
il l‘-:'_I rl |I.:I I':l_n:l

a =

c i

rac o Voo TOB0pOTE CHCTEMEL,
F—— PACCTOMHNE MECTS TOHa#IaNHN Jyua cBeTa flo OCH BPALILEHHA]
] MPONYCKARNS OKHE KoAOH, 8 KOTOpoR HaXOLHTCH

MpOTHEGOEACTEVIOMIAAl MOMBHT (MKOCTHOCTL]  HATH

Ecan ceer DelicTever #Ha NOARECKY D TeYEHHE BPeMeHH [« T (TAE T—
pMBl), WaMepHTenn Gyaer padoTaTe 8

cenfoaHEx Koaebaunui ol

GanaHeTHHECKOM B atom eIydac

NepHONL

(- Ryed . gy (4)

Toax

roe @ HARGOMBIIHA VYIOJ OTHAOHCHHA CHCTEME OT NOJOMEHHA pabHO-

WHEDILHILE
‘Kaf HMIYALCHAS SHEPTHS.
B f

bipakenuax (3) n (4) l+fK 3ame-

s nNpoapavHod MABCTHAM B

*AELOBAN MAKET HIMEPHTENAa C METANAHYECKHM
L NOABECKOR DHYTDH nNOKA-
percTapaser colol NpAMOVTONLHYH DAACTHHY,

|

HOAOK C

Pac 1. Ofluph apn xoabul ¢ 00ARECROH

amoMuHid, MoMmenT

n
P Jil

HHEDUHH TAKOH NOARECKH MOMHO BhISHCAHTD

i {2
J = ETE

E3dHHYID H3I COHOW H :'..,-I-.|"|-|I'_I||III TOHKHM CADEM
10 POEMyE

MOZBECKH;
I — panua nojlpecEH

Hute, ma KOTOPOH HaXOAHTCH NOABEC
WerTkOeTE HHTH N ONPeIeIASTCA M3 COOTHOMWEHHA

- e Sl ] = ALy
|I".

HHTE KDEOHTCE K YOPYIOH DAcnopXe, KOTOREA [MOLLEpEacHBOCT

clenana wn3  GepuaHesok

K,

GpoHam

Baepxy
s cHeTeMy, Hime pacnopkd k HHTH KPeNNTCA Mar#uTHas crpenka. Ona
I0AIOCAME MAaPHHTa, HaXofsleroca Bie KOAOL Ha M0-

NOMENLAETCH MEeR Ly
pavHBag MAarHHT, MOKHD 38EPYYHEATH HHTL

nopatrHoM  yerpodicree. Tlomo
H OPHEHTHPOBATE NOABECKY TAK, Kak 5T0 HYMHO OAR HIMEDEHHEA.

4r




TRAUHBAHMA BO3NYXA 3 KoaOw ee ornanpant. B weit yoep

A BAKYYM He xyke 107 mmpr. er. Tlpn takom ja:

ECKHM - SPEKTOM | BIHTHHEM KOHBERHHOHHBIX [0

BOIHHRAWUIHE OpH HAFPEBAHHH TOLIBECKH, MOMHO [HpeH
..J.-'Z-! QTCHETE HCNOALIOBAHA ONTHYSCKAR CHCTEMA

CicHoBHME Janape npuiops caeayiouime;

A8 HOSBeCK, MM i i s

MaCCH, M3 . . .ok

NEPHOE, CEOOOARKE ROSEGAHHR, fex

MOMGHT HHepILinl Nogpeckin, &-cud

KOCTh |'.|I||I Lol IR 1)

ST II|'- WCEAN

PHIMeRT oTpaNed
1 MECTE 110

Th I HETp

1.0 R T S A T AU gl S 1
RS YN 0 GCl DPAIERE, cu
HOE MOLEOCTH
1Ot FHCPUE,

Buao npoBefeHo cpaBHeHHE TIO
AHHA DOHAEPOMOTOPHOTO HAMEpH
et H KalopHMETDHY OO, |,._'::|.-'.'||-.-
TATH ] MpH HAMEPEHHH He-
MpepRBHON MOLHOCTH AaHkl Ha pec. 2.
[lo ocn afcn OTAOHEHE SHAYEHHNR
'i.l||i|'.3':-:-u='|l||i! MHTAHHA HETOYHHEREA

B i

o

TEL

HIMBREHHA CHJI4
NOTPEILHOCTH OTCUETR
ITHIOHENHA CHCTEMEL, KoTopas
pasHa 4%, NorpemmocTei pnpe-
HHA MHECTHOCTH HUHTH B MOMEHTa

HHEDITHH CHCTEMLE, TIOTPETHOCTER 13-
R Ak .:-f.['|:f'.ll_'-l'\| Iul":--ZI'l_|I':1I[':Ei"IIT.: OTPAMKEHHA
o ch g AT IEDRATE M P L B T
PHMAT i faMepATEael TpH HHA CKHE W BLIGHCAMSTCH MmO
wIMEpes il e BEBEHON  MOULEICTH fropmMy e

Prg. 2. Pe

AP kA RV
; | ® | T

CPeiHeRBEAPATHICCKAR
cocTapamer =11 %

H. Cabp,
Flowe:
Slaws

CCP, 1963
B €Proc; [HE»

n K. B eRev. Sci,

American Journ. of Physicss, 961, v,
E Munakone F. M., Creny

RotTymiAG 6 orTAOpe 965 2




YLK 5356214
A. #. NEHKHH, B. €. COJIOBBEB,
r. fl. 3HMOKOCOR

XTHHH M

H3MEPEHHE WHPHHBI JIHHHH FEHEPAULHH ONTHYECKOTO
KBAHTOBOIO FEHEPATOPA HENPEPBIBHOTO AEHCTBHA

Cppcana  pafoTa oo MIMedciHikn  HIRPHIE VLI (eI GRD)
| I | I M EHAYVH
fs HECTHTY i TERHEN W HMasppEditas DIHpHiEs S BILRDE -
¥ 1 1 (=i i
| IpOrpec I 11 H | BANTORRK epaTopon Co31an
DESNEHEE BOAMOIMKHOCTI Aan HE NPHME HEHHA B METPONOT HUECKOH PAKTHRE,
I indbaomanne ORI & 3ZHATHTENRHOHE CTEOeH nensercHd Jo-

OCTBE MIMCPEHEA HX XAPAKTEPAITHE W napaMeTpud, Ciapnsm  na

manamerpon Jan  OKT s#Henpepiis leficToNs ARAAETCH (HPHHA

IHHRE HETYYERHA

B #iacTofiles speMa LOCTATOUHO XOPpOLID orpalfoTaisl METOALL HAYHE
piim [, 2] wecTOTHOrD CHEKTPE TEHEPAUHH NYTCM BLIEAEHAT OGUEHHH H
doTokaTole HOTOIMERTPORHOTO YMHORHTELR (p3IV),

MapecTHo, STO TEOPETHUECKASN MIHPHHEL ANHMI NAIYUEHNA OKT, paf
PAIOlLErD Ha QIHOM THIM HogeGanni, cocTalageT — 07 2y [3], Yactorsad

katoae GV He nossosgeT HIMEPHTE IMHPHEY E
K K VBl M

chiekTp OHeHWi Ha o
AETATONMHON TOCTOBCPHOCTRED, TAK KAK OH [POCTHRAETCH OT Ana==l vl
i DhEIE, B TO BROMA KE

NoIoCca [Iponyekd iHA mpHEMH IKOD CIERTpoaHamk-

repi. B sTom cayusae nabgqio-

JATOPOR ODLINAD COCTRABARET HECKOEhE
.l.':-.-ki';-.' HE skKpatie WHIPHHEA TTHEKA I'l:-. 16T OnpeleTdATLCH HE |i.I!§!II-il-I'I ITHHHH
FEHEPAIHH, 8 NOJADCoN NPONYCKaHHA youantened TTH npeeMiBnEa.

HaMit npUMENSICH ADPYTOH MeTon HaMepedis WHPHHE JHHHA TeHtpa
s He—Ne OKI, paforaioiiero #a JAMHHE BOJAHE ho=06328 mum. Oco-
BeHHOCTLIG BCo ABRJIRETCH HCNOABLIORAHHE CNEKTPa HHIROTACTOTHR X e,
UTO TO3EORSET MPHMEHNTE NpHOapPE BAH CAEKTPAAbHAD adannas ¢ Hodb-
MM PAADCITETHEM

Mag oeyilecTBACHHA HaMepenult ua  (hOTOKATOLE ha¥ © noMollko
: el #Ha odeHb HHSKOH Sal TOTE

— H 1o n - . o r v T = - . -
shiherta Jonnnepa G noAYYEN CHEETP LN

Mannaepopckoe CMEMIEHHE JHHHH pamvaenna| Ay = 20— | noyIyManocs €

IMOLLLIG OT A AIIErD FepKana, I8HMYIIETOCH C noCTOAHNON CKOPOCTBID
Mpunnunnansaan  GAOK-CXeMa  YCTAHODBKH, TPHMEHR edcH L HaMepe-
b gana we pRe |
B xayccTame HOTOHNHKA MIAVIEHUT OpHMEHRICH CKOHCTPYHpORARHL{ B
saroTonaentsnit 8 XTHHHM OKT c A=06328 sksm THOA RITX-1, pabo-
ralolliil npR ROAGYMARHMN, CAErKa TPeshlIAIIIEM [OPOrosac JHAUEHHE

TMockoabky AIWHE paspAla A0CTATONHO BEJHKS | 130 ca). BeAHED H YCH-
43




aemie. [losToMy mame PENCHME BOSMOMNO oAHOBDEMERHDE BoABYH-
X THITCR K B TOM YHCAe H HeakcHanbHLIX, Hrobhl
Th HAHMEHBIIEE YHCAD TEHEPHPYEMEX MOJZ, SAEPTYPY JAYHA B Paio-
HATOPE OFFEHEYHIE DPH DOMOUln Avafiparme,

OKI' umeer aocTartouno MACCHBHYIO H MECTRVIO Koperpyimmo. Ilas
YHMEHBUIEHHA BIOHMHHA [BHD I"l-:'l.-II-III'I!-.I|'r CTDA, HdE KOTOPOM YCTd-
pamnaercs (B[, GHA HACpYHE!N COOTBETCTRY-
e BHODALNH KOHTPO-
JHPOBRASH MTRH - THIMOLILH E-II‘-'-FII.'I:I"-III-u:I i CIIEKT-
HAJAHIATOPA, Hrafisl HC KT HTE [epe
auy BHOPALHT OT MEXAHHAMA, NepeMelllamniers
aepranc, ga OKT, Asmsyiuleecn aepkaio yoTi-
HARTHEAAN H#E ApyVroM, TiaKoM e MacCHRHOM
== i NaboparoproM croae; etuposoniog yerpolicTao

] — e OR BMECTE © JICPKLIOM KpPEenuTcd K Kapetke, KoTo-
| I'_ J | IR pas  MOraa .'l'i-!"tl:'II.:II:'-.-_".Z ¢ MOMOUIBIO HEQRAY-

i -':'::EI III.'I:'L'_'I.'I'!ZII g ||.'J:|!:|i'lll.l:-|1||II'_",‘|5 MaCCHEROTD

« | FH | GeHoHAHWA, “Yepsrunan nepenada npHEOLHAACH
[ == B e 1l:ll!|:'r.'.|' |:-l.'.'\.l'|!l.'::|:-!H‘.r .LIIiI:;E:[L'.'l\.'.".! .'I:';.l.!.'.i.|ll.'-
Hpsgnmnasaan Sy BTOP. IMas ymensmenia prbpantil ABHTATEND

VETAH ORI BMECTE ¢ POAVETODOM NOMEIEH HA OTAENBHYID
MHCCHEHVIO TOICTABRY. Co3gana BOIMONCHOCTH
NAARHOIO ."IL'I"|'.'|II|||II|.'ii|||H CROPOCTH JIBHCATEIA.
Best cHeTeMa Nposepena Ha oTeyTerane BuGpaiid
P MOMOOIH BRGPOJLATEI K

FIaMEpeHns nokazanW, 410 cnexTp subpa-
UHOHHEYE WVMOs cocToaaser Al = 150=200 au.
Hoztomy Gri1a nWGPAHA CROPOCTE IOHAMEHHA Ka-
petiit U=(L| cMfrex, Tlpn sTom moayuasocs AONNACPGBCKOE CMEUTEHAE
Aw=3 ey Jhva QK[ PacilENanaca NPpH TOMOULH NPHIMEL 4 HacTh Ay4a Ha-
ApABRIANACHE HENOCPENCTREHHD HA (POTOVMIOHHTEN b, 8 BTOpan iIa IBHAY-
tieecs 3eprann 6. [locne oTpamenns OT 3epkana AyY Tax#e, TONaZad Ha
katon @3V (). Curuaa ¢ swixoga $IY youaunancs NpH NOMOLULH HIME-
PHTEABHOID YCHAHTEAA (JU) B 3atem PACCMATPHEANCH APH  NOMOLLH
cnexkTpoananuzatopa (M), CnexkrpoanaansaTop NoIBOSAET NPOCMATPHBATH
CcoeKTp Onennd, wavmuan ¢ 20 2y, npH yaxof (7 2y4) nonocce nponvexkanua
nocaeanero npuesmHnka, Hmewancs #a AWX0le CHEKTPOAHANHIATODA Le-
IR HUTECPHPOBAHAS OO3BONACT NPOCMATPHEATE Kak oblmi Kouryp
CIekTPa OHEHHH, TAK If OTABABHEIE BFO COCTABRMGILIEE,

C NOMOULLK ONHCEHHON VCTEHOBKH HOCASLDBAAN CNEKTP GHEHHA Kank
P SHATHTENLHOM MNPESRIUEHHI NOPOra resepanyd, Tak 0 B PEXHME MBA-
AomonHof resepaunn, [lokasanus cHuMaan  nyTeM foTorpadiiposanin
3xEpaHa TPYOKH HHANKATODA COCKTPOSHAAMIATOPA, & TAKME HENOCPENCTREH-
HbiM HANECEHHEM HIOOPAMEHHN Ha KINbLKY

Ha puc. 2 noxazaw ofwnh enextp Guelnit pn yposde MOJIKAUKH, npe-
BRHINAWMEN Noporasoe anaveHne. Kak sunfo w3 pucyexa, obmas uimpnsa
cnekTpa na ypoeHe 0,707 cocranaser Av=15 xey. Takofi CHexTp MoOHeT
HMETE MEcTo B TOM cavuae, ecan OKT remepupyer se ToAbKO gXCHaAbHBE
THOLL KOAebaniil, HO W THOM BHCIHX TOPAAKOR,

Ha puc. 3 nokasam stoT e cnertp, no Ge3 WHTErPHDYIOUISH wenn.
OTueTanne BHAHE NHKH, COOTBETCTRYIDIWIME OTIEAbHEM CHERTPAJLHMEM CO-
crapagomus. Hanuune takoro GoAbWOrD 4HCAS FapMOHHKE CERETENR-
CTEYET O CYLUECTROBAHHH QONOMHHTENRHELY BHOpAIHA, BRIKBANIIHME aMIAH
TYAHYI0 MOAYAALHIO OAHONMACTOTHOrO CHCHRAA, 470 GHJAD NDATEEDAILHO

_ ————

| F] 2 e

{ ! o oumus ofpazom, OTeyTerss

_]’l!c. I.

AONONHEHTEARNEIMH HIMEDEHTHAMK ¢ ',|.||'i:'1;\_;._;.__.'|_'|4;5;i.|f,.:|.
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. A, ABPAMCKHH

HIHMHTT

COBCTBEHHBIE THINbLI KOJEBAHHA PE3OHATOPOR
PABPH—TIEPO C TPETBUM 3EPKAJIOM

[elilup LN EEATY TOTE  CHCTEM L HEEY  fraciiatopon  Dabpie—ITep
100 TREME COOCHLIMH . A PR, I WV
WEHH ":'...5."Ii|:l' I BTV EIEEIE PO

AV NITW  GOpeEeTHiOT
c O © noMomsn. TpETEE BEpILaa

B nocactnes HpeMa
pacOpOCT paHeNHe pes
IEPRAIOM, JTH CHOTE

3 IKCOCPDHMENTAABION TEXHAKE IO VIUHAM IIHPOROE
aropul Pabpr—Ilepo © gonoasuTen TRETHHM
. HBHTHCE 't"l'l’ HElM CPEACTROM 718 CHOBAHHA
B TACTHOCTH OHH OLIAH YCIEemHo
WpiNeHTa TpesoMAeHuA muassu [1]
SECTICHHMEOHTAILHEX PEIVALTATOR BOZHHKAIOT, O1-
OCTH, O0OVENORIEHHEE Ty ATENLCTBOM, HTO
I HEIORATORCM, -,'l,'l:'-.'|'|||:..":!|||-.'j\.'L TEMA

SACKTPOMATHUTHEY CROMCTE BEUlECTR
NPHMEHEHK A0 ONpegeaeHis
|]|1.| HHTEPITPETALLUH

i
fdh, HCEOTODRIE TR

UDCTD
BOMCTHAE CHCT

JANE, HE 1
CH TUDPETHYECKHX peava
pesoHaTop lrJ;;l'.l'\.“

T T
EME C B

3EpH-
OPUTENEHD ODBACHEHN HA OCHOBE HMEeLLHx-
ITOR; OTHOCAIMHXCA K NPOCTWM JABYXSEPKAARILIM
a4} HdoGardenne TPeTsero sepkata cyim
TAHOBACHHA NOPMATLEEYX THIOE KOJEOAHIH,
“Th I PMOHHE, COOTHETCTOYRMINY DaEImTHLEM
OTPAMENNT B cHCTEME Tpex 3epKad [MTasToun
EMEl HE COBnaIawT ¢ I_"u':-i"lill'l:l!:-;'\-'l'll HHCTUOTAMH
B CTALHOHAPHOE pachpefesesite
BUOAHHESIOWINX

CTEEHHO -.\.':lli-i-\.ll qHi7

K | .-I':||-| 188T COR
MO PHITIKA M KoMOH

TREHI LI

oA
Fidal 1
Kik1e0a T, TRV IOULH
IPOETRAHCTEE MEMKTY IEDICATAMH,
ya npuaunan Codirerea (4]
PaccMatpuaeMan cHOTEMA COCTONT 13
W .'-i----1.1| Mo oM pepHuUBCEHE, i

3 HAXODATIEECH

i FrapMOHHE, OCTANE
[ETBHE THTE] Peaowancnbie

CTAILNOHE]

MOMHD

."I] 14 .1-.| ]

! M LY
OGpaIDBANHEA sepraaamy M| m
TOp, ODPA30ORARHME SepKalaMp
BHOTO _.n'--= aTopa — Ly, [AOAmEa e
HATNPABACHHID OcH £ cooTh

[Tanoan
ETCTHYET HANPABACHHE BAOML OcH

w0

[ [AIIeE #a  3epEano 'If, HEAHETCA
'.‘".'lll.'_'l'!!l'.i... 'r

: 1 My Tlnn

OT MOREPAHOCTES 3epKar A

A KCHaIBHI LRI A ofirenn r.:'.|'\.l||| -.'J'IZ:L'Z_i'_'h_'
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1 iy 1
L1 il ] III [N dSq b
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I 'l 2 2n | ll'lll | 1 L
(Y (f a5, dsy By o222 -
7 I i il i
AR
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e || ds; E- (1) —

e 11 Fia
Braaz o wanpasmennocts E7 (1) naercg cjaraeMEMi HECHOABEO pad

auanofi uandeckol npupodn. Tleppui uned 8 NpasoH YacT CONTRETCTEYET

nkaany cofCTReHHBIX KoAeOAHHA PE3OHATOPA Mi—Ms. Bropoe cnaraeMoe

onpeaeaner BEaan o7 coleTBesHbX Koaehanuh pefepeHTHOND pEIOHATODA

Tpetwil unes — pHAan colcTBeHHLX KoJeBaHui pesonatopa M—M;. Cha-

—dN o

W pmeoT adanorndHsl du

raeMiEe, AAKLIHE BRAAL B HAOPAKEHHOCTE E ‘

IHWECKHA CMBICA,
[Tpu %=0 cuctema (4) pocnazaercd HE JBa HESABHCHMLIX YDABHEHHSA
DEMEHHAM KOTOPHX COOTHETCTRYIOT MO (pPe3oHAHCHEIE THITH KoaeGanui)

DCHOBHOTD H :_L'IL'li'l'."[:l.']'lTlll.'ll|.'| peEIGHaTOROR

Peweniam 3aMKNYTOR CHCTEMB YpaBHeHHR (4) COOTRETCTRYIOT cof-
KOMCOAHNH PACCMATPHBAEMON CHCTEMEL - CERZAHHBIE PE30
cobcTredabie 3HAYMENAA 3408KDTCH YOADDHHME

CTOCHHLIE THHIM

opos, COoOTBETCTRYROLLHE
S s 5 (1)
a’. I.Il] .r‘ o | {5}
E-{H=a*E+(H |
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YMuosan fnepeoe YpasHedue wa £ 1}, BTopo a EX (3), nare
[PHPYH o o { 3% H VUHTHBAR OD 'i"‘-'-'|:=l| oy VHKILHE (1) u E+ (3
1 IHN

k]
B I - || =_| \ |.lI III- |
A
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5 ) Aol WSt = |

RN TN | NEpeX0Ton _'||I TAARKTCA .:\.L'.:'.' 1|

BELY RO8H COOTDE THVET aMIIHTY 12 BeEROHETIIOCTN
Gann Eq (3) 8 suweprimn xoaebanaa £ (1)

103 aepEann M Hrapofl npelcrapnser | F
| 11 I i i el | (K3 | BT

[Tl | IJIH TEX M 101

YR BB 0TS

IVET, ETO 11O a0eo

ieabitnanT . TlosTosmy sModHn

DCROITERY 8 3TOM

IBHTONM, DOVCIODABRHHLM dECHANLHD

dPMOHHKAME PeEOEneEHTHOID  DEIDHATOPA,

PHOTHACETHH npa

COOTEETCTRENHO @,

(1)

cHeTEMy (19




1104
110 Al

i i i Bl 10T (K1 K] i 1l | fal (ol ol I
M L | ] I i AT I:|=:||-| il |.i 1 YL
HELEE S
()
L T "l":-'l.'l-lil'=|||'l|l. HTAYEF NS COOTRETCTRENIG OCHOBROTO | Il'."ll”.'

IEHTHOIO pEIDHATORGH

SUNTHRAR MAJOCTE @MIANTYA M, HaxoanM cormacee pemenuam (16)
i {1Ga), wro PEICHAHCHLIE HaCTOThi CHCTEMBl COBOERAI0T C PEIOHAHCHELMH
[ACTOTAMHE HUXOAHHX ABYASEPRAILHEY PEIOHATOPOR

[11] I-P" l!l'IF_ |: I-'H‘_I

Corftdcio pasedctsy (18) pedepedTHRE peloHATOD ABIAAETCA HALT
pOM 10 OTHOWCHHID K OCHOBHOMY Pe3OHATOPY, TAK Eark OTOMpPAET H3 poe
COBDEYOHOCTH PEIOHAUCHEIX THOOB KoneGaundl, oTmeyanuminy 1aHHO0MY pac-
CTORHHID Memay seprataMu My—M, Tonkko Takue, coSoTBeHHEIE YACTOTH
KOTODBIX COBMAMaKT ¢ coBCTACHHLIME HacToTaMA pe3soHaropa .ﬂ:.- My

Jonoanurenspauf hazonril casur, o0yVeAOoBIeNREA aMuARTYaami My,
o NOPAAKY BedluHHE HE NPesocXoanT FHAYSHHd

I

Agp=arcte (19}

f—q
2enn My He ARAADTCH BEIIECTREHHRMH BLAHYHHAMM, To Kamaas pe-
A0HAHCHAN JAHHAA PACIENAAETCH HA OVILIET:

@, =u+ A, (28
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YLK 621372412 E. 11. BBICOKOCOR, 10. A. NAJHHHH,

A, B, KYBAPER

ST P

NMPHMEHEHHWE ONTHYEC ROTO KBAHTOBOIO rEHEPATOPA
AJA NOATOHKH YACTOTHI KOJIEBAHHA KBAPLLEBLIX
PEZOHATOPOB

X PeanHar % S0
I L | ICTOT Il

13 T HAZHAYBINH
DEHITHHR |

|
H HE Hil

| I't 1T [H I by
HUHBOIHT, Ka dHILn L VBB T
KDADICAKIX  DE3OE dTUOHIA 110~

IBMENT pesomaropa borvonpo-

Hy l".l-ll.":l IPHE 1apg-

LVTE Merni T hAHMHETEH HOo Ayiomes. Ha seranng IECEVI YalTh
BPAATENR | it P 3ICMeHTa (B CAYNEE, KOrma Hen6XorHMn I0HHANTL
HACTOTY KOAeOAHNA  pes WHATODa] mibo Ha 30 KTPOL, HANWTeHARR  Ha
KBADIIEBLIH 2ACMENT, ®AN 44 caw MAPLeREl 3TeMERT (B cavise W gk

HEQOXOTHMO TR LLCH

' facroty KOdeDaHMl pesoHaTopa)
nyuox ceeta o1 OKT. B rom mecre ric POKVCUPYOTER CRet
OKTL, passnpaerca suicoran Temmn PATYPA M BellecTHo  tepiaTtens Mna
SIEKTPONA YaCTHYHO Henapaercs. Tlpw

OKI" #a wmera LHIMECKYID ®acTh

| MONIAAEET Ha KBafenn M CAMBIM PR Maccy.
HTO: NPHBOLHT K YMeHbIIEHHIO HECTOTH ®oaelanuf, [y '
WIECTRA WICKTOLE, HaNWiemmoro
Baetcn, Hasenenmio saccn KBAPUEROrD S0eMeHTa iia
HIMEHEHHE SaCTOTH Koaehanuh

HTEC R B X

BAIPEBAROT thi
KYCH DB A B

r
HCTBHH  GhORY HDOHAHUOLD . CASTA
||'_'-"'\\. ITENH . YACTE M Fa108 DECTHLEASETSS
IEMEHRT VBETNYNHEAR TE
N | EHT, . AF

H RCOaPEHEY Be-
Hi KBapl, YacTora kodedaie

:u!i-.‘i;l'l-:"
A\t COOTRETETBY R
Ha Af~—fAm[2]. U3 ganmnix
nacyeTon CMBIYET, 4T0 1
| % 8 cavaae nonBop

IKCTTEPHMERTO!
SHEprn umnyasca OKT™ topaaka
& JIHUAR & COOTR PCTEVIOULHM :-'IE-.:-'-'iIi.:,'-.i DACCTOR
HHEM Momer ObITE pacnugenn 2. [0

BellecTha 34 WIHY BCOEIIRY., HTO
b4
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Kt  [TPHDOIERT K HAMETEHN

¢ pe3oHaTopa MacTOTaR K

AIAKA HECRL

MONIHOCTH 8 BHXNGLE

OAHUECTRD PACHLLIABMO

Hameneniem CTEOEHH CHPODKW 1Y

0Kl HO B I pOEHE PeR , e
Yo OO03ROARAET HACT rop TMPAKTHRECKR © aaod
CThHE
ANOAEI QCONBIDRAHEON A0 HIMERR g OCHOBHLIX
[ 1T hl w TKEH) pe3OHATOPOB,

nadJIH4HbiE

gogefannn aUtl,

K BAPIEBLIH

IWWIOILETD

BLE ;'I'-:‘-'Z'-".I"fi'l..
PHMEHAIH Oty
[lorpenHod

¢ XV Rl

TONICTOCTEH

raT NpeACcCTABRJIAN] LI
sOTHEE UAJWHAR, Ha HAPYAHOR 00

CTH KOTopOrg HMED
LA W3 Mamnri
O3 s noMeUIlSHpaAN B

nlIve 13 HeHOTAeTA, WOTE HETIOTh30-
: NI :=i.;|'-_ et ¢ RATOAHBIM

IECTRAAAOCE OT

ya Te
AHHHMDTPH

ke norpeHEacTh

AMERRAA 4§ — @ socTita
0.1 2. Jo6poTHOCTE W SKRUBANEHTHLIE i .':‘.::."'I" .

MEpRInch /-METpOM, paapa-
po BHUHDTRH » ocHOBARNEIM

Y, Koneaanel o 2BToMaTHYECKIM OTCHETo

3JLHE
[H
2 A uafye-
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VAAID
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[ABTCH MOpH HCHaPpEHHH
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YK 535470

YOCTAHOBEA N9 HCCJENOBAHHHA
PEHTTEHONMKOMHHECLEHLUHH
B HHTEPBAJT

TBEPBIX
TEMIEPATYE OT 77 OO 300°K
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BAN TaknM obpazod, UTD B MOCKOETH ALLXOAHOT ORI

1TATYHHOH oibrof Tonuanon 0.2 MM, HWseercy CcoobodHne 1P

oM Lol am. JTO NOIBOARET PAAMENLATL B HENOCpeacTHl

HICTH OT OHHE KPHOCTAT WAK APYroc YeTRoRCTBO O HoGdHeIvesmus ob6nad

10M. NMaBCnN 17 paceTonnag 10
BEXOAHD 0 (11PH HENPHKEHINH HA
i O rea n

KORCTPYRIHA ONTHYUGCKOND KPHOCTATA & HOLIC LVEMbiM W

KB2AHA Ha puc, 2 QGpasen | BlUEe HASCTHEKH HIH o0 | CTIHTCH

I CTH METHOMQ 1IH

K HIAHEH T
HHHECROD EEQAATENAHR, KOTO
i BAHHOM
TOHKHM JaTyHHeiM cTepsnies, Ha
BEAHIND NAOCKOCTE JEPMAaTEnd A
BHIE cHWpaNH APXEMETA HAMOTAHS
HAarpepaTe/Lian oOMOTRA, KOTOpad

CTHET nGoa

ITh: B4 aob
nOy® TeMpepatypy or 300
dfia 08 JaMe|
B NPHEPeILIHETER
CEHE OREMA crend

IOM CTAKAHEe
ETHYHD
HLIE HX NIACTHHR  H3
lEHBl OT
pPeHTrE-

TEMaEepaTy

131LY Cints

I - CTARRROM

TAENM o6na iOM,
i : L KBl

R 1 I\ N MAABACHOTO KBApIA 3am]

Pesmeenoforge ' 8\ 7 1eHCTaIA NpAMOro oy

Wy HOBeRHX Jyvueil, B cneMiom craxa:

Puc, 2, KoscTpyRing onTieckoro - xpan HE CRENAHE TPH OKHA, ARA H3 KO-
N TOPHIX UMEKOT DOWIYI0 OCh H pacno-

T 11 T 1400 il PO R R THH LpyTra, a
i 7 —rten. TPETBC OKHO Och, MEPOERm-

ik EYARPHYID K I IBYX APYCHX OHOH,

Takoe pacnoanike H NO3R0-
JRET BECTH HAGAMIBHHE H 3a0HCH COEKTROD PEHTICHO- B (DOTY HHEeCIEH
LHH, 8 TAKAE CIERTDOE NOTACUIEHNA oODaA3N0S, F'-.[!III'I-.'I.'iT [TPHCOSIHHEN K BA-
H CHETCME, KOTODAS GRCTPO OTKAYNEAET BOZNYX H3 KpHOCTaTa nocoe

KVYMHOF
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KpreTania go 77 K WHTeRCHBHOCTE R-AMEKE{ OCTABANECH NEHI-
soapactaas s 20 pas. [loneitka nab-
parpess ofiydedforo KpucTadia ol

PATY Pl
MEHNOIT, 8 HHTEHCIEHOCTh iV ~THHINH
HOAATH TEPMOMIOMTHECTIENIHIO TIPH
=7 19 300°K noxa He aasa Pe3yasTaTOR. KaK DLINCHHAOCH B JOCABLETEH,
1o oOBCHASTCH TeM, 4To B NepBofl MO1eAN KpHocTaTa NOTERH & CBET-
YYBCTDHTEALIOCTH YCTAHOBKH HE XBATANO0 AN

aone Gulad odedb BEaHEd H
DECHCTPALNHE CREKTPOR TEpMOBLICBEYHBAHI,

TP oM HHECHEHLLHA aEayuennpx pyfuHOR  XOpOLQ HabiamlaeToH
IpH KOMHABTHOH TemmepaType [Tpr ananu3ae CHEKTpa TepMOAIDMHHECLEN
1#H  HE MoHOXpoMaTope ¥M-2  BHACHIIOCE, WTO CNEHNTP COCTOHT HA
R-nakuf.

B cafnan © HMeOmEMHCA B JHTEPATYRE YHA3aHHAMH Ha TO, MTO ram-
Md- WM PEHTTENOBCKHE JYHH MOTYT HONOALIOBATRER RAH ohaydeHHa py-
brnoBwx cTepdied ORI © Heabio y8e HHem i FRIXGAHOR SHEePTRH TIOCaen
qHX, Mbl DNPOBESM IKCOEPHMEHTH, TOZ0LHLE TEM, KOTOPhLE OOHCdHbEL B
mreparype [5—4]

PesynpTaTe HAMHX 3IKCOEPHMEHTOR [NOIBIRKT CAEAdTE CARAYIOULHE
AELAOAE, SMPeRTHBEHOCTE PEHTTEHOBCKOA HAKAYKI pybnaa Goaee vesm HA
EKTHRHDCTH HAKaUKd € (OMDILBID PTYTHOH A4MIHE
Ton © ek ¥BeaHgeHna 3POedTHBHOCTH ONTHHEL Ko
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