/KapbIK TUPPAKIHAACHI

JAnppakiuaablK TOP  KOHE
OHBIH CIEKTPJIK CHIIATTaAMACHI.
MankejabCOH JIECJIOHBI.
Konm emieMal  KYpPbLIBIMAAFbI
auppakuua. Jlays, Byiabd-
bparrrepain (popmyiacel.



Jn(ppakuusaIbIK TOP — KAPBIKThI CIIEKTPre 06JIeTIH KoHe
KAPBIKTHIH TOJKbIH Y3bIHAbIFbIH 6JIIIEYI¢ APHAJFAH
CIIEKTPAJABIK KYPbUIFbIL. AHNPpakmusaIbIK TOPJIaPIAbI
METAJABIK HEMECE JUHEKTEH Kacauabl.

bipaen canpliayJaap
YIIIiH
INPPAKIAATIBIK
TapaJjy cyperrepi.

Canpliay/jiapabIiH
canbl N 2-1eH 6-Fa PaH10MH3HP OB aHHAA [TepHOAHY eCKast
CTPYKTypa CTPYKTypa

LloBTOpsIOIIMECS 3IIEMEHTHI

JediH e3repei.




CanpUtaynapablH €HIH b opmiMeH, €Ki
CaHbLJIay/bIH apachIHAAFbI
apakallbIKTBIKTBl a OpIIIMEH OeNriaeumi.
TopablH  MEPUOATHUIBIK  TYPAKTHICHIH
D=a+b. JudpakuusaiplK omiC JTUH3aHBIH
(hoKaIABIK Ka3bIKTHIFBIHAA OaKbLIaHAIEI,
oy Ke3/Ie 013 ®dpayHrodep
nu(paKIusIChIH OalKaiiMbI3. Topra
MOHOXpOMAT CoyJejaep IIOFbl TYCCIH.
JIuH3aHBIH (OKAIABIK JKA3BIKTHIFBIHBIH,
opOip P HyKTeCiHAE OCBhIFaH JeHiH
nmapajeinb KoHE TyCy OarbIThiHA 0

OYpHIIITCH KO3FajiFraH coyJenep
KUHanaapl. P HYKTECIHJAErl coylenep
EKI1HIII pPETTIH TOJKBIHIAPIbIH,
UHTEeppEepeHITUs HOTHKEC] OOJIBITI
TaObLIAIbI. P HYKTECIH/IC
UHTep(depeHIUSIbIK MaKCMMYM

Oalikany YVIIIH €Ki Keplll caHbLIayaH
IIBIKKAH JKAPBIKTBEIH KO  aMbIPBHIMBI
TOJIKBIH Y3bIHIBIFBIHBIH OYTIH MOHIHE TCH
00JTy KEepeK.

A=dsin 6 =mh(m=0,=*l,+2,..).




MakcumMyMm mapTbIMeH FU) ' pm)H F(u)
AHBLIKTAJATHIH 0aFBITTA /\ f \ \ / \

MHTeHCHBTIri N> Makcumymaap T A"‘m - \ ==k
\/ / \ f\/

d-sin@ Hanpas/jeHusi HA MAKCUMYMBI,

m=
A d — paccTosinne MexKIy HeIsTMH

d-cos0-00 Exi makcumym
A apacbIHJarbl

Q. KAUBIKTBIK
< >

x n-l-a-b=n*-I-x-b

om=1=




Makc. A4

A

(a)
da3oBbie AMATPAMMBI
IMOMOI'aK0T MOHATH, KAK NP
KOHEYHOM YHCJIe mieaen
MOABJISIIOTCS MO0O0YHbIE
Makcumymbl. Pemrerka u3 N
LIeJIeHd CO3/1aeT B MPOMEKYTKAaX
MEKIY IJIAaBHbIMU
Makcumymamu (N-1) MUHEMYM
ocBenieHHocT M (N-2)
MO0OYHBIX MAKCUMYMA.
OTHOCHUTEJbHAS
UHTCHCUBHOCTH
JTOMOJTHUTEJIbHBIX
MAaKCMMYMOB Pe3K0 MaJaer ¢
POCTOM 4YHCJIA 1IEJIeH, U B
NMPAKTHYECKH BAXKHbIX
CJIyYasixX UX HAJIUYMEM MOKHO

NpeHeopeyb.

A;

B kaxa0ii Touke IKpaHa
MPOU3BOAUTCH
CYMMHUPOBAHHE Pa3BEePHYTHIX
HA OJMH M TOT K€ yroJl
BEKTOPOB OIUHAKOBOM
AJTUHBI.




IMopsaaok tupakuumn

Yuc10 m HA3BIBAKOT AN(PPAKIUOHHBIM NOPHAIKOM
(W1 MOPSAIKOM CIIEKTPA), MPU ITOM YIJIOBbIE
MOJIOKEHUS BeeX JU(PPaKIMOHHBIX OPIIKOB
HAYUHAA C IEPBOro 3aBUCAT OT JAJIMHbI BOJIHBI
(aBasiroTcst xpoMarudecKuMu). IleHTpaabHbIN
MaKCHUMYM, COOTBeTCTBYKIIMI Mm=() (Hy/IeBOH
MOPSAAOK), ABJIHACTCH aXPOMATHYECKUM U 001LIMM
JJIS BCEX JAJIMH BOJIH.

*Pemierka ¢ mepuoaom d cosaaer
KOHEYHOEe YHCJIO INIABHbIX
MAaKCUMYMOB, T.€. JJIsl Ka:KI0H
pPelIeTKH CYIIeCTBYeT
MAaKCHUMAJIbHOE 3HAYEHHE
AM(PPAKUUOHHOIO MOPHIKA (

d-sin® =m-A

- k\ e

npu sin0 =1 nesoyncieHHoe m
He MOKeT ObITH 00JIbIIIE
m_ . =d/A ), a ob1Iee YnCI0
IVIABHBIX MAKCUMYMOB PaBHO

2m  +1.

max

BERERERER

d-sinf
A

m =

=

N

‘”«7

2
Im




JAudpakuuoHHbIe peleTK 00J1aJa0T JUCIIEPrUPYONIMMHU CBOCTBAMM, Pa3BOaA JIy4H,
COOTBETCTBYIOIIHE PA3JIUYHBIM JJINHAM BOJIH, B Pa3JIMYHbIX HANIPABJEHUAX. JTOMY
CIOCOOCTBYET YIVIOBasi 3aBUCUMOCTD IVIABHBIX MAKCMMYMOB: 4eM 00JIbIIIe IJIMHA BOJIHBI
U3JIyYeHHUs, TeM 00JIbIe yroJ Ju(paKkiuuu, COOTBETCTBYOIIUI JAHHOMY NMOPSAKY m.

YrnoBas qucnepeus D nuppakumoHHOM pelIeTKH onpenesercs KaKk OTHOLIEHHe
NpUpaleHus yriia IMpaKkiui K NPpUpalieHuI0 JJIMHbI BOJIHBL. Haxoaurces
nugepeHIUPOBAHNEM YCIOBUSA [VIABHBIX MAKCUMYMOB; NIPSAMO NMPONOPIHOHAIBHA

NOPSAAKY CHIEKTPa m. d oA d a 9 m

A=—sinl = =—cos0 =
m 00

pu=

mf—'O

) [—

Mm S o o 4 o =

sine O



Pazpemnarinas cnocodHocTh R 00yc/ioB/ieHa yrii0BoW HIMPUHOM ITITABHOI0 MaKCMMyMa H
ornpeaessieT BO3MOKHOCTb Pa3/e/IbHOT0 HAO IO eHU I zusyx OJIM3KUX CHIEKTPAJIbHbIX JIMHUM;

B03paCTaeT C pOCTOM m.
) 2
e _

Jlucniepcuonnas oéaacts G R =
ompeessieT 1Sl KaKI0ro MmopsiaKa ( Nd -cos0 511 d - cos 9

AA
CIIEKTPAJbHbIN JUANIA30H, CBO0OO/I-
HbII OT EePEeKPBITHS CIIEKTPOB; m - (A' + M) =(m+1)- A G=AA=

pe3Ko cy:kaercsi ¢ pOCTOM m.

I(smO) |

= mN

&
m




HaxnonHoe nmajgeHue cBera
B cJIy4yae HaKJIOHHOIO MaJJeHUs CBeTa Ha Ill/l(l)paKllI/IOHHyIO peleTKy NPOUCXOIUT

yBeJIMYeHUe YIJIOB TU(PPAKIUU, COOTBETCTBYIOIIMX [NIABHBIM MAKCUMYMAaM BCeX
nopsaakoB. Ha myTu cBeTOBO# BOJIHBI NPEACTACT PEIIETKA ¢ YMEHbIIEHHBIM

3¢ peKTUBHBIM 3HAYECHHEM Nepuoaa d: npoexkuus IUPUHBI LIEJId U epUoaa
pPelIeTKH HA HOPMAJIb K HANIPABJIEHUIO NA/JAI0IIEr0 CBETAa YMEHbIIACTCH B COSU
pa3. MareMarn4ecKH B BbIPAasKEeHUE Al ONTUYECKOU PAa3HOCTH X0 BKJIIOYAETCH

NONOJIHUTENbHBII oTpe3ok d=Sina. d (Sin 0 _ Sill a): m - A

1< P




da3oBble PEICTKA

[ToMUMO aMIITUTYHBIX PEMIETOK, PA0OTAOIIMX HA TPONYCKAHUE WU OTPaXKEHUE,
CYILIECTBYIOT T.H. (ha30BbI€ WX NPODUIMPOBAHHBIC PEUICTKH, TO3BOJISIONINE
CKOHILICHTPUPOBATh MAKCUMYM CBETOBOW SHEPTUU B TPEOYEMOM HEHYJIEBOM

nopsiake. [{ins oTpaxaTeabHbIX PEHIETOK 3TO JOCTUTAETCS BBIOOPOM yriia Ojecka .

YT0ObI MAaKCUMYM CBETOBOM SHEPTUU Y
(a30BOI OTpakaTeIbHON PEIIETKU
COCPENOTOUYUTH B IEPBOM MOPSJIKE,
HEO0OXOJIUMO BBITIOJIHUTH YCIOBUS:

d-sinf, =1 9 =2-a

Bo Bropom .
MOPSAJIKE: d'Sllleo =2°A 00 —Z'a
———~
—_—
- - - . / .................... —_—
| m=-‘f‘
= Hfs —
/.. l m
m_-2 "
” RIDCRCICHE RO R

1.0 -0.5 0 05 1.0



IIpo3paunbie pa3oBbie pelieTKH

CO3AAK0TCHA IyTeM HAHECCHUS
TPEYroJbHOro nmpogpuis,
o0pa3youniero Ha MOBEPXHOCTH
cucremy MukponpusMm. Eciu mar
npoduis (mepuoa peeTrkun)

COIIacoOBaH ¢ yriioM U u
MmoKa3areJjieM NpeIoMJICHUA

mMarepuaJia /1, To OCHOBHOM 110
UHTEHCMBHOCTH NMYyYeK,
MPEJOMJIAACH, HA MUKPOIIPU3MAX,
PACIPOCTPAHACTCH B HANIPABJICHUU
MaKCHMMYMA KeJIATeJIbHOr0
XpoMaTu4yeckoro nopsiaxka. Ha
MPAKTUKE UCNOJb3YIOT HE CAMHU
rpaBUPOBAHHBIC MATPHUIbI, 2
OTIEYATKHU C HUX, T.H. PEIIMKH.

0,=(n—-1)-a
d-sinf, =4




Oco00e 3HaYeHHEe uMeeT Tudparkuus
Ha [EPUOANYECKON CTPYKTYpe, B
KOTOPOH NMPOCTPAHCTBEHHAS
MOAYJIALUA AMILTMTYAbI UJIH (pa3bl
SIBJISICTCS TAPMOHUYECKOM. ITO
BO3MOKHO KaK B CUCTEMaXx ¢
NePUOAMYECKN MEHAIOIIEUC
MPO3PAYHOCTHIO (CTENEHbIO
MOYEPHEHMS), TAK U B CIIY4aAX
CHUHYCOMJIAJIBHOI0 U3MECHECHM S
TOJIIUHBI UM NOKA3aTe A
npeaomieHus. Illockoabky B
00beKTEe NPUCYTCTBYET TOJbKO OHA
IPOCTPAHCTBEHHAS YaCTOTA, TO
MaJAIIMHA CBeT Pa30UBaeTCs BCEro
HA TPHU MYYKa: OAUH LHEHTPAJbHbIH
HYJICBOI'0 MOPsAAKA (CBeT,
npoumeamun 0e3 nuppaxkuuu) 1 18a
AU paKIMOHHBIX MAKCUMYMA
IEePBOro NOPAAKA. XapaKTepPHbIM
IPUMEPOM TAKOI0 MOBEICHUSA
CBETOBOM BOJIHBI ABJISICTCH
audpakums Ha YJIbTPa3BYKOBbIX
BOJIHAX U roJI0rpaMme.

CuHycounganbpHas peueTKa

d-sin@ =xA

d m = -1
’.
m=1_
=
m=1




Eciau ucnonb3oBarb
JABYMEPHYIO pPellIeTKY B
KavyecTBe nmpeaMera P1 IS
MOCTPOCHUS U300paKeHUA
C NIOMOIIbI0 ONITHYECKOU
cucrembl Ls, To B
IJIOCKOCTH ee pypbe-
oOpa3za @ Oyxer
HA0JII0IaTHCS ABYyMepHAas
AU(PPAKIUOHHAA KAPTHHA,
a B CONPSKEHHOMN
IUIOCKOCTH - pe3yJabTar
00paTHoOro
MPOCTPAHCTBEHHOI'0
npeodpasoBanus Pypbe -
U300pakeHue UCXOAHOMN
pemierku P,. PazmecTns B
(pypbe-1mI0CcKoCTH MACKY B
BH/I€ BEPTUKAJIbHOM LIEJIH,
MbI Oy1eM HA0JIIIATH
HCYE3HOBCHUE
BEePTUKAJIbHBIX IITPUXOB U
COXpPaHeHHe CUCTEeMBbI
TOPU30HTAJIbHbIX JUHUH.

Just nByMepHO# JU(PPAaKIMOHHOHN PElIeTKH B IBYX

OPTOrOHAJBbHBIX IJIOCKOCTAX 00Pa3yITCH CUCTEMbI IVIABHBIX
AU paKIMOHHBIX MAKCUMYMOB, YIJIOBbIE MOJI0KCHUS
KOTOPBbIX ONPeENeJaSI0TCHA COOTBETCTBYIOIUMU MEPUOIAMHU 110
ocsiMm X u Y. KpoMme pacnosioxkeHHOro B10Jb ocel HaudoJiee
SIPKOI0 KpecTa o MJIOCKOCTH HA0II0AI0TCH MAKCUMYMBbI
MEHbIIEe HHTEHCUBHOCTH, OTBEYAKIIHE MEPEKPECTHHIM
npousseaeHusM Pypbe-00pa3oB 00enx pemeTok.
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a) oobexkT MIPT
(MIPT-Moscow Institute
of Physics and
Technology);

b) ero ®ypnbe-odpas;
¢) 00beKT - OykBa P;

d) ero ®ypne-o0pa3s;

€) pe3yJibTAT BbIYUTAHMS
d-00pas3oB b) u d);

f) BoccTaHOBJIEHHOE
n300pakeHue.




Kaxae1ii mukcess B HOBOM
IYCILIEE TOJKEH MPEACTABIATD
CO00M MHUKPOCKOITMYECKYIO
TU(PPAKIIMOHHYIO PEIIETKY,
IIPOXOJI YEPE3 KOTOPYIO OCIIbIi
IIBET pa3jaracTcs Ha pagyry.

JIi(ppakInOHHBIE PEIIETKH
3J1€Ch JIOJKHBI OBITH CACIaHbI
13 UCKYCCTBEHHBIX MYCKYJIOB.
[Ipu npunoKeHUN HaPsKEHUS
OHHU OyAyT COKpAIIaThCs , MEHSIS
[Iar peleTK u,
CJIE€I0BaTEIbHO, YIOJI
audpakuuy (HKHAN PUCYHOK).

[Ipomyckas ke MOJYyUYEHHYIO paayry yepe3 (UKCUPOBAHHOE
MUKPOCKOIIUYECKOE OTBEPCTUE, MOXKHO BBINYCKATh HAPYKY TOJBKO IBET
OIPENCITIEHHON IJIMHBI BOJHBI.



