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YOK: 370

KYTBNAHIAH EPYFIIUKHM CTOKC NAPAMETPJIAPU OPKAIIN TACBUPNALL

OTPAXEHME NONAPU3OBAHHOIO U3NYYEHUA B BUAE NAPAMETPOB CTOKCA

IMAGING OF POLARIZED LIGHT USING STOKES PARAMETERS

Co6upos MaxmyaxoH Mamapacynosuu ', CattopoBa XywHuga KytomanuH kusm 2,
Towky3suneB PaxmaTunno A3amxoH yrnu 3

1CobupoB MaxmymkoH MamapacynoBuy
2CarTopoBa XywHuga KytouaaouH kusmu

3Towky3nes PaxmaTnnno AsamMxoH yfnu

— QaproHa OGasnam yHusepcumemu, pusuka Kaghdpacu

douyeHmu.

— QaproHa Oaenam yHusepcumemu, chusuka UyHanuwu

MazsucmpaHmu.

— QaproHa Oaenam yHusepcumemu, ¢busuka UyHanuwu

MazsucmpaHmu.

AHHOMauyus
Makonada KymbnaHeaH EpyFrriuKHUHE pU3UK XapakmepucmukanapuHu aHanumuk ugodanawHuHe CmMokc ycynu
6aéH amurneaH 6ynub6, by ycynHu kenmupub Yukapuw Gynu ommabon map3da maxsiun 3muraaH.
AHHOMauus
B cmambe onucaH crnocob aHanumu4yecKko2o OmpaKeHUs GOU3UYECKUX Xapakmepucmuk rofspu308aHHO20
u3srnyqeHuss Cmokca, nonynspHO fnpoaHanuuposaH Memod ebigedeHuss 0aHHO20 criocoba.
Annotation
In the article, the physical characteristics and analytical method of output of the positions parameters of Stokes
describing the flow of polarized light radiation are analyzed in simple and clear way.

TasiHy cy3 ea ubopanap: KymbraHaaH EpYFiiuK, YU3UKIU KymbiaHaaH épyFruk, alnaHma KymbiiaHaaH EpyFriuk,
annunmuk KymbénaHeaH épyfriuk, KymbnaHuw Oapaxacu, ¢hazanap ¢apku, Cmokc napamemprnapu.

Knro4yeeble crioea u ebIpaeHUs: [0/1pU308AaHHOE U3MyYyeHue, JTUHEUHO-MOoNSPU308aHHOE U3fTyYeHue,
ronsApuU3ayus o Kpyay, aAaunmuyeckas rnonspusayusi, cmerneHs rnonspusayuu, pasHocms ¢has, napamempsl Cmokca.

Keywords and expressions: polarized light, linear-polarized light, circular polarization, elliptical polarization,

degree of polarization, phase difference, Stokes parameters.

Epyfmiuk  okuMKM  Typnm  MyxuTriapaaH
yTraHuga, MyXWTHW Talkun 3TraH aTtom  Ba
Mornekynanap 6wunaH Tabcuprawuvwm Tydannu

YHUHT dhun3mnk napameTpnapu y3rapaaw.
HypnaHuvwHuHr  gactnabkm Ba  MKKMIamuiu
napameTpriapuHu CONULLTMPULL opkanu
MYXUTHUHT aToOM-MOMNEKynsp TY3UNULLIN,
MYXUTHUHT  OU3WK  XONaTUHU  MdoLanoByn

KaTTanuknap xakuga MabiymMoT Ofvll MYMKMH.
Arap Epyfnvk OKMMU KyTGnaHraH 6ynca, mMyxut
xaknga onvHaéTraH MabiymoTnap gowupacu
KeHrammb, MabnyMOTNAPHUHI aHUKMWK Adapaxkacu

AHaga opTagu. KytbnaHraH EpYFInK
Kpuctannodusnkaga KpuctannapHuHr  pusmk
napameTpriapuHm aHuknawgga [1],
actpohmsmkaga  tongysnap  Ba  yNapHUHTC

aTMocdepacuga 103 OepaéTraH >KapaéHnapHu
ypraHnwaa [2], cytloknuk Ba rasnap umsmkacw,
TexHukaga, TypnvM ONTUK Kypunmanapaa Ker
kynnaHunagw. WyHunHraoek, kemuHrn nunnapga Ep
aTMocdepa KatnamnapuHu KytbnaHraH épyfFnuk
époamuaa 3oHAnaw  ycynnapu  puBOXMaHuo
6opmokaa [3,4].

KyTbnaHraH HypiaHuLWw OKUMUHWHT
MyXuTnapaa Kyuqyumpunuwm xapaéHu Ctokec
napameTpnapu opkanu ypraHunuo, oy
KaTTanuknap HypnaHuiw OKUMWU WHTEHCUBINIK,
KyTOnaHvw gapaxkacu, KyTOnaHUW TEeKUCruru Ba
OolKka napameTprnapuHu y3umga akc ITTUpaaw.
CTtokc  napameTpnapuvgaH  oONTMKaga  KeHr
donganaHMnuwura Kapamaw, oy
napamMmeTpriapHUHT dU3nK MOXMATU
agabvétnapga eTtapnvya  Taxnun  STUNMaraH,
dakaT anpum  MoOHorpadusanapga  acnatmnb
yTunagu, xomnoc. Hatwkaga, onTuka Ba YyHra
Typdow coxanap 6ynmya mxtuncocnawaértraH €
MyTaxaccucnapga CTtoke napameTpnapuvra
OOFNUK TYLLYHMOBYMIUKNAP to3ara kenagu. Yoy
Makornaga KyTOnaHraH Epyfnvk okumMumHuM CTOKC
napameTpniapy opkanu TacBupnawl  YCYfMHK
ommabon Tap3ga 6aéH aTuwra xapakaTt KUnguk.

KynunaéTtraH MacanaHu TYLUYHULLIHW
OCOHMAaLITUPULL  YY4YH MexaHuKagaH Mabliym
OynraH y3apo nepneHauKynsap TeKucnuknapga
Ovpgan @ 4actotaga TebpaHaéTraH WKKuTa
MEXaHWUK,
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x=Asin(wt+9),y=Bsinwt,
TeOpPaHNLLHN KYLUMLL MacanacuHu Kypub 4mkammns

(6y epma, O - dasanap apkm, A,B -
TebpaHuwnap amnnutygacm). by
TebGpaHuLLapHUHT KYLLUMAMLLIN Tydannu,
dasanap dapku Ba aMmnnuTyganapHuHr

KuiMaTnapura 6oFnnK paBuwaa Typrv reoMeTpuk

a 9]

R 7Nan

OUBUKA, TEXHVMKA

waknnap xocun  ©6ynagu(1-pacm). Pacmpa
A= B waptna, dasanap dapkn 0 =0,7 ga
o=rx/657/6

annunc, 0 =7 /2 pa aitnana xocun GynuLK
KypcaTunraH.

TYFPU  Yun3uknap, nappaa

I

§=0" 300 =C2
(5}

A=12 =0 2
2T

1z

3
2 [

e | s
B3 | s

1-pacm. TeHr amnnutyaanapaa, dasanap dapkura 60FnuK xonga HaTmkaBMn TeOGpaHULL XOCUI
KWUJIraH reoMeTpUK LLaKnnap.

Arap, A< B 6ynca, 1B-pacmaaru aiinana
annuncra ymmb, 1a,1e-pacmnapgarn  Tyfpu
ymsmknap aca Y ykum TOMOH TopTunagu Ba
ynsmknapHn Y yku 6unaH xocun kunraH Oypuyaru
tga=A/B 6ynagn. lywunrgek, 16,1d-
pacmnapgarv annuncnap siHaga 4ysvnmnb, Y yku

TOMOH TOpTUNaau Ba annuncHuHr A katTa spum
YKMHU Y OunaH xocun kunraH Oypdarm & ra

Tenrnawaan. 4 > B waptga, annunc X Yku
6ynnab yysnnagwn.

MakcBenn Hasapudcura Kypa, EpyFrvk
aAneKkTpomMarHUT TYynkuHnapuaaH ubopaTt 6ynub,
y3apo Ba Tapkanuw WyHanuwura HucbataH
nepneHavKynNaAp WyHanraH, AaBpun ysrapysuu
3MIeKTP Ba MarHUT MangoHW BEKTOPMAPUHUHT
TebpaHnwnapuaaH nbopar:

E(F,)=E" cos(wt —kF + &), H(#,t) = H' sin(wt —kF + £) . (1)

By epaa, E°,H° - Te6paHnwnapHuHr

amnnuTyganapu, @ - épysnuk vactotacu, Kk -

TYNKUH BekTopw, ( Wt — k7 + & )- Tebpanuwnap
gazacu 6ynmb, xap WKkana BekTop Oup xun
daszana TebpaHagu, & -6ownanfuy dasa. [ekapT
KoopamHaTanap cuctemMacu opkanu kKapanranga,
Xap VKK BekTop y3apo nepneHaukynap XOZ Ba

YOZ Ttekucnuknapga €tnb, TynkuH aca Z yku
6ynnab® Tapkanagu. bByHaaH KyunaHraunuk
BEKTOprapu ysnapu €traH Tekucnuknap oynnab
KyTbnaHraHnuknapu KypvHaau. Makcsenn
TeHrnamanapura Kkypa, ANeKTp  MangoHu
KyYnaHraHnmk BeKToprapu kummaTnapu opacuga
Kynugarmya OofnaHnw MaBXyZa:

E’Jee, = H"\Jup, .

By MyHocabartaaH,
H"/E° =\Jeg, | \Jupt, <<1 YPWUHIU  SKAHMUTUHM

xncobnab kypcatvw MyMKuH. [emak, anektp
ManOoOHN KyyNaHraHIMK BEKTOPUHWMHI KUAMATH,
MarHUT MaWAOHM  KyuYfaHraHNuK BEKTOPUHUHI
KMMMaTmra HucbartaH aHya KaTTa 3KaHnurn Kkenmb
ynkagu. Wy cababnu ontukaga, EpyFnmk okMmura
ova  Macananap  TeKwupunraHga, — 9rekTp

ManWgoHW KyuraHraHnuMk BekTopy 6OunaH uw
Kypuw etapnu [5].

(1) Tenrnamanapaa E Huur Tebpanuwnap
OuTTa Tekucnvkaa étnd, EpyFnvK 3appadvacuHuHI

xapakatnaHiwmn Tydannm E nunr yuu, BakT
yTiwmn 6unaH casofa TYFpU UYM3MK 4M3agu, Ly
cababnu OyHOam EpyFnuvK YM3UKNK KyTOnaHrau

xucobnaHagu. Arap £ BekTopuHuHr yun dasoaa

I32
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anvnaHma ékn annunTuK K3 kongupca, GyHgan
EPYFNVK anaHMa-umpkynap KytonaHraH (yHr €ku
yan BMHT Komgacura kypa, YHr €ku 4an TOMOHra
annaHma KytonaHraH O6ynuwm  MymkuH) e
opuTMnagn. Kyn coHparu EPYFNNK
3appavanapugaH umbopat okumpgarn  Gapua
3apppadanap 6upgan kytbnaHraH 6ynca, y xonga
EpYFNIMK OKMMMW Tyna KyTOrnaHraH xmucobnaHagw.
Arap ynap 6mp KUCMWHUHT KyTONaHWLW TEKUCInrm
Taptmbcmns ©Oynca, OKMM KUCMaH KyTOnaHraH
xucobnaHagw. Bapua 3appadanapHuHr
KyTOnaHuw Tekucnuknapu Typnuda 6ynca, okum

KyTGnaHuw TEKUCTUTUHUHT dasonaru
opvieHTaumsicH, arap  €pyfnvMK  ANNUNTUK
KyTOnaHraH 6ynca, SnAWNCHUHT  SNNUNTUKIUK
napaxacwu. Typnnya Xapaktepaaru oy

napameTpriap opacugarn GOoFnaHUWHU OMpUHYN
MapTa 19-acpHuHr ypTanapuga WHIMn3 onvMin
CTtokc aHuknaraH 6ynub, y tokopmaa Kypub
YTUAraH MexaHuK  TeOpaHULNapHU  KyLIuL
KOHyHMOaH dorganaHmo, E(F,t) BEKTOPHMU
WKKMTa Y3apo NeprneHauKynap Talikui aTyByura
axpaTuil No3nMnnrnHu kypcatmd 6epau.

YMyMuin xonga €pyFnunk OKUMUHU SNSTUNTUK

ES;Tp?;;?_:LTUaJ)aH xucobnaraan - (macanaH, Kyeu KyTbrnaHraH eb kapacak, YHWHI 3reKTp ManifoHu
' . . Ky4naHraHmnmk BeKTOpU
KytbnaHraH Eépyfnuk OKMMK  Kywhugaru
napameTpnap opkanu TynuK XxapakTtepnaHagw;
TYNUK  WMHTEHCUBIMWK, KyTOnaHuw  gapaxacw,
E(F,t)=E’sin(wt—kr +¢) ()

6ynunb, E(F,t) BEKTOPWHUHI yun chasoga annunc unsagun. by eppa, E°-épyrnuk anektp maiaoHu

Ky|4raHraHnmK BEKTOPUHUHI Mogynu, £ -BolwnaHfud casa, yarapmac kattanuk. E(7,f) wu y3apo
NepnenavKynsip MKKUTa TallKun 3TyBYMra axpaTamms:

E(F,0)=E (x,0)é, +E,(y,1)e,, (3)
Oy epaa,
_ 0 o1 _ 0 o1
E.(t)=FE'sin(wt—¢,),E (1)=E]sin(wt—¢,). (4)
Bynoa, E. (t),Ey(t) -3MIeKTp  MaiifoHu Ba Monekynanap 6unaH Tabcupnawmb, xapakat

Ky4YnaHraHnvMk BEKTOPW SNMUMACHUHI KaTTa Ba
KWYMK SIpUM  YKrapura npoekuMsNapuHUHE BakT

. - 0 0
6yinya yarapuwm, E, E -snnuncHmur kaTTa sa

KUYMK SIpUM  YKMapUHUHT  KuiAMaTtnapn, &,,&, -

TebpaHuwnapHn X, Yy Yknapura HucbaTaH
oownanfuy  casanapu  6ynub,  y3rapmac
KaTTanuknap. Ymsmara kypa, xap WKKM Tallukun
3TYBYUM, EPYFMMK OKMMU XapakaTu WyHanuwumra
nepneHanKynap Tekucnukaa €Tnb, épyrnuk
ynsma Tekucnurura HucbataH opkara nyHanraH
6ynaan Ba OInUHraH XYZ KoopaunHaTta
cuctemMacmaa YHr BWHT Kouaacura OyWcyHraH
xonga Tapkanaaw. Epyfnuk dasona
xapakaTnaHraHga, MyXUTHU Tallkun 3TraH aToMm

NYHaNULLMHK  Y3rapTMpmb, COYMIULLN  MYMKMH.
ByHaa EPYFIMKHU Xapakteprosuu
napameTpriapHuHr Kuimatnapum OnuHraH
KoopaunHaTanap cucTemacura HucbaTtaH
y3rapagu, Hatwkaga YHUHT KEeNWHrM XomnaTuHU
ncgpoaanos4m xapakat TeHrnamanapuHuHr
KypuUHULIN Mypakkabnawmnb ketagu. Ly cababnu,

Ctokc E Bektopun XY yknapura HucbataH
amac, 6anku MyXUTHUHT U3NK XxoraTtura Moc
xonga Tannab onrad, 3appada O6unaH ©upra

xapakaTnaHysuu, V3apo nepnenavkynsp [,7
MyHanuwnap ©OynMya Tawkun  aTyBYMnapra
axpaTtuw Kynam sKkaHnuruHu kypcatam [6]. by
xonpa (3) hu [, 7 napra Huc6ataH éacak.

E(t)=E’sin(wt—¢),E (t)=E’sin(at—¢,). (5)

M(bOﬂaﬂale/l onamua. SNAUACHUHT 3NAUMATUKITMK

—

napaxacu Ba E  BekTOpHMHr  ainaHuw
NyHanUWuHW ndpoganall y4yH SnSUNCHUHT KaTTa
Ba KWMYMK SpUM  YKNapuHU akc STTUpraH,

1gB=E"/E" OOfMaHuWHM KMpUTaMuU3 Ba Ly

acocaa (4) aa E}E) napHu

E! = E°cos B,E) — E’sin 3,
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KypuHuLLAa anmaLTpamms. Kywnmya  ajinanara, f=7/4 sca Tyfpu umsukka yraam.
kaputunran 3 napameTpHUHT KWAMaT  Byny sbTMGOPra oncak, X Ba y MyHanuwnapaarv
O0<pB<m/2 oparvkga  yarapub,  yHWHr TEOPaHWULINAPHWHT MpoeKumusnapy yvyH €sunra
KuiMaTura GOFMMK XONaa SnmMNcHUHT chopmacu  POPMynanap

yerapagn, [ =7n/2,E)=E’ pa annunc

E (t)=E"cos psin(wt —¢&,),E (1) = E°sin gsin(wt —¢ ), (6)
KYPUHWULL ONaau. X,y caHoK cuctemacuaaH [,7 ra GOFMMK caHoK cucTemacura YTamua, GyHUHT yuyH
E)?,Ey0 napun [,7 Yknapura npoekuusnanmMms:
E,=E’cos y,E) =E’sin y,E, =E’sin y,E, = E’cos y .
®opmynanapgarm ¥ 6ypuak, xap VKKM CaHOK cuctema opacuparn OypyakHu wudponanao,
annunchuHr [, 7 ra HucbataH hasopary oFManurmHn ucdogananam. EI,E,. NapHWHI KMnMaTnapu
E =E, +E, =E’cosfcos ysin(wt—¢&)— E’sin Bsin ysin(wt—¢,),  (7)
. 0 . . _ 0 . _
E =E, +E =E"sinfsin ysin(wt—¢,)+E° cos fcos ysin(wt—¢,),  (8)
6ynaan. OnuHraH cdoopmynanapga Kynuaarv 6enrunalunapHu Kuputcak

E} = E°(cos 3> cos y* +sin f*sin y?)"?, (9)
E° = E’(cos f#*sin y* +sin 7 cos f°)"?, (10)
1gs, =1gpig .16, =—1gficigy , (11)
(7) Ba (8) MyHocabaTnap, (4) kypunuwra kenagw. (4),(7),(8) napra kypa, épyFnukHuHr [ Ba r
VIyHaJ’IVILUJ'Iap,EI,arVI MHTEHCUBJTUKIAPUHUHT KI/IVIMaTﬂapI/I
1, =‘E,°‘2 = I(cos f3° cos ¥’ +sin 7 sin y*), (12)
I = ‘Ef‘z = I(cos 37 cos y* +sin *sin y*) (13)
KypuHuw onaaw. (12) sa (13) nap acocunaa
2E, E cos(g,—¢g.)= 2‘E°‘(cos2 L —sin® f)cos ysin y =1cos2fsin y, (14)

2F E sin(g,—¢,)=1sin2p,
apanaw kynantmanapHu €3ub, (12)-(14) napHuM ymymnawTmpull acocuaa Kywuaaru HaTwkanapra
Kenamms:

1=|E

[HE =1+1,
of? of?
Q:‘El ‘ —‘Er‘ =/Icos2fcos2y=1—1,
U=2E'E’cos(g,—¢.)=1cos2fcos2y=(,—-1)=tg2y,

V=2E'E’sin(¢,—&,)=1Isin2f=(I,—1)tg2fsecy. (15)
(15) parv TypTTa Kattanuknap E,,E. napHudr  TYMKMHNEpW OKMMM GunaH ww  Kypunagu Ba
yNapHUHr  4acToTanapu,  amnniuTyga  Ba

knnmatnapu Ba ¢pasanapu capkura acocnaHraH
6ynnb, 6y dopmynanap CTokc napameTtpnapw,
0eb woputunagn. Ynap 4usvknu €ku 3nNnunTuk
KyTbnaHraH EPYFNUKHUHT Gapya
XapakTepucTukanapuvHu  ysumaga  TYNMK  akc
attmpagun. (15) MyHocabatnapHu  kenTupmb
yMkapvwpda y3rapmac 4acTtoTa, amnnutyga Ba
Gazara ara OynraH OuTTa TYNKMH goupacuga
dukp toputnngn. AmManga, Kyn coHgarn épyfFnuk

hazanapuHUHr KMAMatnapu Typnuya 6ynuiim
Tabumn. JleknH, OuTtTa MaHbapgaH JuKaéTrad
MOHOXPOMAaTUK HypnaHuLw oknmnaa
TYMNKUHNapHWHT basanapy Ba amnnutyganapu
Mabnym Oup ysrapmac kuimart aTtpoduia
TebpaHnb Typaam, Aeb kapaw mymkuH. By xonaa
(15) parv  kaTTanuKNapHWHI  KuAMatnapu
HypnaHuw OKVMMM YUYH ypTauya, neb
xucobnaHagn. ByHu obTuGopra oncak, [ -
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OKUMHUHI TYIUK uHTeHeuBnmrn, () -OKUMHUHE /
Ba 7 WyHanuwnapaarm WHTEHCUBMIMKNaPUHUHT

cdapkn, U -okuMHuHr [ Bar nyHanuwnap ounax
y3apo 45° Gypuyak Xocun KunraH Tekucnukaa
E€TyBYM YM3MKMN KyTOnaHraH HypJiaHWLL

I’=0"+U>+V?,

nHTeHcuBnurn, V- -YHr éKM 4an BWHT Kouaacu
OyrnMya avnaHMma xapakaT KunaéTraH UUpKynsip
KyTOnaHraH EpyfnuK OKAMUWHW XapakTepnangw.
1,Q,U,V katranuknap opacupaa

(16)

f6ofnaHuw ypVIHJ'II/I. Hyp]'laHI/ILIJ OKUMUHUHT KyT6ﬂaHVILLI TEKMNCITUTN Ba SITTUNTUKITUK OapaXacu

g2y =U/V sin2B=V/(Q*+U*+V?)"

(17)

ra TeHr. Hyp]'laHI/ILIJ OKUMUHWUHT KyT6ﬂaHraHJ’IMK Oapaxacu

P, =(,~1)/1,

dopmynanap opkanun xucobnaHagu Ba By
KaTTanuknap % napga udoganaHraHn ydyH (18)
H1 100 ra KynanTupuLl Kepak.

(16)-(18)  wncopanap  onTuK
acbobnapu BocuTacuga, Typnu reomeTpusiga
WNHTEHCUBNUKNAPHM ynuaw opkanu
HYPNaHULLHWHT  KyTOMaHWWw  napameTpnapuHu
xncobnab TonuLl VMKOHUSTUHM Oepaaw.
KytOnaHmaraH HypnaHuw okumuga (2) oGunaH

ynyawu

anuknaysun E(7,¢) BEKTOPHUHI  HyHanwm

TYypnu  EpyFNMK  3appanapu  y4yH Typrnuvua
OynraHnuMrn yyyH, HaTwkaBun YMYMUA OKUMAA
TapTmbnaHraH KyTOnaHumw Ky3aTunmamgu.

ByHoan okum y4dyH CTOKC napameTpnapuHUHT

kuimatnapn [, =1 =—1 rateHr.
2

Makona oxupuga KyTonaHraH HyprnaHuLl
X0Cun OYNULIMHMHI aToMnapaarm onTuK yTuwiniap
MexaHusmMn 6unaH y3apo 60fFnMK  SKaHMUIMHK
acnatmno yTamua. ATomnapga auvnon
HYPMaHUWWHUHI  KBAHT  Halapuscura  Kypa,
TaHnaw koumgacura GuHOAH, ONTUK yTULINAp o3
GepuLLIM y4YH 3NEKTPOHHMHI OpOuTan KBaHT COHM

KUAMATUHVHE  y3rapyim Al=1-1,=%1 ,
MarHuMT KBaHT COHW KWAMAaTUHWHI  Y3rapuim

P' =U/I,P

uusz

=V/I,
Am=m—-m,=0,%£1 6ynuuu tana6 stunagm

[71. Am=0 pa anekTPOHHMHr  Aunonb
TebpaHuwnapn dakat Z yku 6ynnab to3 depraHu
YUYYH, 23nekTp MangoHu TebpaHuwnap dakat
unauknn Hypnanuw 6epagn. Am ==x1 pa aca,
3NEKTPOHHUHT TebpaHuwnapm y3apo
nepnenaukynap OX Ba OY nyHanuwnapaa o3
Oepub, xap WKKM Tekucnukgarm TebpaHuwnap

casanapu capku O =7 /2 ra TeHr 6ynaau.

Hatwkapa, z ykura HucbataH Am=+1 pa
ANeKTp  ManaoHM  BEKTOpPM  YHr  TOMOHra,
Am =—1 pa yan TomoHra aiinaHagn. Bowkava
Knnnb  anTraHga, OMTMK  yTuwnap  4vofmaa
SNEKTPOHHWMHT MEXaHWUK (MarHuT) MOMEHTUHWHT
KMAMaTK  y3rapMaca, HypraHuiw  YU3UKAW,
MEXaHWK  MOMEHTUHWHI  KuWMaTtu  ysrapca,
UMPKYNSp  KyTOMaHraH HypriaHuw  Yukapagu.
ByHoaH KypuHagouku, UMpKynsap  KyTbnadrad
EPYFNUK KBaHTWM aTommnapda toTunraHga €ku
YmkKapunrasga, ONTUK 3NEKTPOHMNAPHUHT
3Hepruacu yarapywn 6GunaH 6Gupra  MMMynsc
MOMEHTM XaM yarapagW, uYM3nKnu KytonaHraH
EpyFnunkaa aca MMMyrbC MOMEHTU y3rapmangu.

(18)

yupx
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