§ 30. IHTEPOEPEHLIA CBITJIA

Yomy MunbHI Bynbballkn panayxHo 3abapeneHi? Yomy panay»xHo 3abap-
BMeHa MacnAHa MNJiBKa Ha MOBEPXHI BOAM i YOMY Take 3abapBNeHHA fa€
TiNbKW AYe TOHKa nnieka? [ToACHWTK Le QUCNepCieo HeMoXKNMBo. He 3mir
NOACHUTK Le N |. HbioTOH, X04a NepLinm 3acTOCYBaB Le ABULLEe Ha npak-
TULi, Whibytoun NiH3n Habarato Kpalle 3a HalBiAOMILIWX MaNcTpiB cBOro

IHTepdepeHLUia cBiTNIOBUX XBUMDb

CRiTJIO — 1IIe eJleKTpOMarHiTHa XBHJA,
a I1na OyIL-AKUX XBUJL BUKOHYETLCS NPUHUUN
cynepno3uyii: AKINO B IIeBHY TOUKY IIPOCTOPY HaX-
XOTATE XBHJL B KIABKOX iKepell, TO IT1 X8
Harxaadaiomeea 00Ha Ha 00HY. YHACIIIOR TaKOT'O
HaKJaJaHHSA B JeSIKHX TOUKaxX IIPOCTOPY MOKe
BiOyBaTHCA MIOCHJEHHS KOJUBAaHL, 4 B JeIKUX —
nocaabjieHHs, TOOTO CIIOCTepiraeThCcA AGuuLe iH-
mepgepenuii.

I IHTepdepeHUia — ABMLe HaknagaHHA XBUIb,

YHaCcNiJOK AKOro B AeAKMX TOUKax MNpocTopy
CNOCTepIraeTbCA CTiKe B Yaci nocuneHHAa @bo
nocnabneHHs) pesynbTyioUnX KOMMBaHb.

3’sgcyeMo, 1IT0 O3HaAUae 1ie SBUIIe /s cBiTja.
IIpu momupeHHi CBITVIOBOI XBUJII B KOXKHINA TOUILL
IIPOCTOPY, [e MOIIUPIoETHCA XBUJIS, BLAOYBaeThCA
nepiogruuHa 3MiHa HAIIPY:KEHOCT1 Ta MarHITHOI 1H-
AYKIIi]l eJleKTpOMAarHiTHOIO MO,

JArnio uepes AeAKy TOUKY IIPOCTOPY IMOIIH-
PIOIOTHCA [BI CBITJIOBI XBHJ, TO HAIPY>KeHOCTI
MOJIIB BEKTOPHO JIOAAIOThcs (TaK caMo J0AAaIOThCS
i BekTOpH MarHiTHOI iHAYKRIiT). Pesynabryioua Ha-
NpYy:KEHICTHL XapaKTepu3yBaTHUMe CBITJIOBY eHeprilo,
10 HAJAXOAUTEH V JaHy TOUKY: UMM OifbIla HAMpPY-
JKeHICThb, TUM OIJIBIICIO € eHeprid, IO HaJAXOAHUTh.

Y BuUnagKy KOJU HAPAMKH HalIPYMKEHO-
CTel IIOJIIB ABOX CBITMIOBUX XBHUJb, II0 NPHUXO-
IATH ¥ JaHy TOURYy, 30iramThcdA, pe3yabTyHua
HATIPpY:KeHICTL 30iMLITYeThLCSA 1 B TOUIll clocTepi-
raeThCcsa MaKCHMaJbHe 301JIbIIeHHA OCBITI€HOCTI.
I HaBmaku, KOJH HAIIPY;KEHOCTI II0JIIB HAIIpAM-
JeHi OPOTHJIeKHO, pel3yJbTylua HalpyKeHICTh
3MeHIIyeThcA («CBITJIO TACHTUMETHLCA CBITIOM»).

3BepHiTL yBary: nid uac iHmepgeperuii
eHepzia He 3HuKae — giddysaemuvea i nepeposno-
din y npocmopi.

yacy. OTxKe, fi3HAEMOCD, WO Le 3a ABULe | B YOMY WNOTro nNpuyunHa.

3s6epHimy ysaey!

[MTo6 y meBHUX TOUKAX TIPO-
CTOPY BeChb uUac MOIVIO Bin-
OyBarHcs IOCHJeHHS abo
mocabaeHH PEe3VILTY-
IOUHX KOJIUBaHbL, HeoOXinHe
BUKOHAQHHSA IBOX YMOB, AKi
HasUBawTL YMOBaMMW Kore-
PeHTHOCTI XBUNb:

1) XBHII ITOBUHHI MaTH OX-
HAKOBY YacTOTy (BimmoBin-
HO I TOBXKUHY);

2) pisamnost A¢ nouaTko-
BUX (a3 XBUJIL Mae OyTHU
He3MiHHOWIO (XBUMIi, ITO Ha-
KJIaZaloThCs, IOBUHHI MaTH
He3MiHHMM y uyaci 3CyB

dasz).

XBuUni, €Ki BignoeigawTb
YMOBaM KOrepeHTHOCTI,
Ha3WBaKTb KOrepeHTHUMMN
XBUNAMN.

[meancHUMU IKepelaMU
KOTepeHTHUX CBITJIOBHX
XBUJIb € Nla3zepn — OnMmuUYHI
KBAHMOBL 2eHepamopu.

1. CeiTnoBH# TOTIK, AKMI
BUNIPOMIHIOETRLCH Ja3epPoOM,
Mae He3MIHHY OJHY 4acTo-
Ty (DOB/KUHY XBHJIi), T0OO-
TO € MOHOXPOMAMUYHUM
(Bim rpem. monos — ORUH,
chroma — wromip).

2. ¥ci enexkTpomMargiTai Ko-
JIUBAHHS Ja3epPHOT0 CBITJIO-
BOTO TIOTOKY € CUH(pPAZHUMU
(3cyB (a3 HeaMiHHUI i g0-
piBHIOE HYIIIO).
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Puc. 30.1. AKwWo xBWUAi Haginwnmn

B Touky M (a) B ogHakoBin ¢asi,
amMnAITyZa pe3ynbTyunX KonvBaHb
30inblyeTbea: A=A, + A, (6), a AKwo
XBWUAI HaginWnn B NpoTUAEXHNX pasax,
amnniTyda pesynbTyiounx KonveaHb
3MEHLILYeTbCA: A=A — A, (8)

3eepHime ysaey!
Posp’asyroun samaui, cJig Bpa-
XOBYBAaTH, 110 TOBKMHA A CBIiT-
JOBOI XBHJII B cepeJoBUIII MeH-
Ia Bif MOBXKHHH A CBITJI0BOI
XBHUJl Y BaAKYYMI B 12 pasiB:
a=-2,
n

Ie n — abCo/IIOTHHUH IIOKAa3HUK
3aJIOMJIEHHSI cepeloBUIIA.
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E YmoBu iHTepdepeHLintHNX
MaKCUMyMy Ta MiHimymy
PosringneMo aB1 KOrepeHTHI CBIT/IOBI XBHJI,
AK1 BUXOJATH 13 xKepea S;1 Ss B OJHAKOBUX
dgazax, IMOIIUPIOIOTECA B OJHOPITIHOMY cepe-
JOBHILl Ta HAAXOAATEL y TOUKY M, posTallo-
BaHy Ha BiAcTaHl d, Bix mxepesa S; 1 Ha BiI-
craHi ds Big mxepena S, (puc. 30.1, a).
Bidemanvy Ad=d,—-d;, Hasusaiomb reome-
TPUYHOK Pi3HNLE Xoay XBUNb.

Konu xBuai HaaxomgaTs y Touky M B oj-
HaKoBi# ¢asi, To B Toulrl M yBech uac cIIo-
CTepiraloThLe KOJAUGAHHA 3L 30iAbUICHOI0 AMN-
Aimydow — iHmeppepeHUuillHul MaKcuMym
(puc. 30.1, 6). 1le BigOyaeThHCA 3a YMOBH, IIO
Ha Biapisry Ad yRJIagaTuMeThcd OyIb-dKe
I[iJle YUCcJIO JOBKHUH XBHJL (IapHe YHCJIO MiB-
XBUJb).

YmoBa iHTepdepeHUiiHOro MakcMmymy:
B JaHill TouUi NnpocTopy BiabyBaeTbCca Nocu-
NEHHA Pe3ynbTYUnX CBITNOBUX KONMBaHb,
AKLO Pi3HMLA Xody [ABOX CBITAOBUX XBWAb,
o HagXodATb y LUK TOUKY, AOPIBHIOE Li-
NOMY YUCNY AOBXUH XBUMb (MapHOMY uncny
MiBXBUNb):

Ad:kk:Zk%,

e }. — JOBKHMHA XBHJIi; £ — LiJe 4uco.

Konm xBuiai Hagxogdrs y Touky M
y HpoTHJeXHUX (asax, BOHU 2acumumymo
odxa odny (puc. 30.1, 8) — y Touri M cmocTe-
piraervcda inmep@epenyiitnuit minimym. lle
BiIOyeThcd 3a YMOBHU, IO Ha Biipisky Ad
VRKJaJaTUMeThCd HellapHe YUCJO IIIBXBUJb.

YMoBa iHTepdepeHUiiHOro MiHimymy:
B JaHill Touui npocTopy BigbyBaeTbCcA no-
cnadneHHsa pesynbTYUNX CBITI0OBUX KOMU-
BaHb, AKWO PI3HWUA XOOYy ABOX CBITNIOBUX
XBWAb, WO HAAXOOATb Y L0 TOUKY, OPIBHIOE
HenapHoOMY Yncny NiBXBUNb:

Ad—(2k+1)%,

Ie A — ITOB:KMHA XBHJi; £ — Iije unco.



B AK cnocrtepiratn iHTepdepeHyilo cBiTna

Armio B KiMHaTI BBIMKHYTH [JOJaTKOBe
JUKepeso cBiT/Aa, TO OCBITIEHICTH TMOCHINUTLCS
B Oyab-ARiN Toulli kiMHaTu (iHTepdepeHIlid He
criocTepiraTuMeTrbesa). Homy Ttak? Piu y Tim, mio
cnocmepizamu iHmepepeHuiilHy KapmuHy 6id
deox HesanexwcHux dxucepen ceimaa (3a BUHATKOM
JasepiB) Hemoxcaueo. IIpyurHa B TOMY, 110 aTOMH
BUIIPOMIiHIOIOTE CBITJIO KOPOTKHUMH IMIOyJbLCAMH,
TpuBaJicTio nopAgky 10 ® c. ®asyw XBUIb, BH-
MPOMIHIOBAHUX OKPEeMHMH aTOMaMH, XaOTHUYHO
aMiHIOIOTECA. OTie, iHTepdepeHIliliHa KapTHHA
BiJ IBOX HesaJe:KHHUX JKepell cBiT/Ja 3MiHIOEThCd
roskHI 10 ® ¢, Uepes iHepIifiHicTE 30py JMIOIAHA
He Mo:Ke 3a(pikcyBaTH Taki IIBHUAKI 3MiHH iHTep-
drepeHIiHOl KApTUHHU (30POB1 BIAUYTTA Ha CiT-
KiBIIl 30epiratoTbed npordarom 0,1 c).

[na ofep:xaHHA KOTepeHTHUX XBUJL OJUH
i3 3aCHOBHHKIB XBHJILOBOI onTHUKH Tomac FOH2
BUKOpHUCTAB JIBI By3bKi miinmuum (S; i Sy), 4gki
OyaM posTallloBaHi Ha BijicTaHi 1 MM oHa BiJ Of-
HOI 1 Ha AKi MOTpAIJIAJIO CBITJO BiJi 00HO020 IKe-
pena (puc. 30.2). Jl:kepesoM ciyryBaJja Iile ojgHa
niiguaa — S. BignoBiguo go npuHiuny ['oliresca
KOHa HiiauHa (S; 1 Sy) micind noTpanyasHHSA
CBITJIA cTaBaJjia JyKepesioM BTOPUHHHX XBHJb. [1i
XBUJIi OyJI KOTepPeHTHi, OCKIJILKY HAacOpaBal HaJ-
XOJUIIN BiJ ogHOTO J:Kkeperna (S) 1 Maau 1eBHY pis-
HUIIO XOAy Ad (AIJIU 10 eKpaHa, po3TaIlloBAaHOT'O
Ha BigcTaHi 3 M, pisHMMH HIJAXaMH). AKIIO AJag
SIKOICh TOUKH eKpaHa pisHHIIEI XoAay Ad JOpiBHIO-
BaJla IapHOMY YHCJAY MNiBXBHJIb, TO B IIil TouIri
cIlocTepiraBcd MaKCUMYM OCBITJIEHOCTL, AKIIO He-
napHoMy — MiHiMyM ocBitieHocTi. To6To FOHD
CIIOCTepiraB Ha eKpaHl IHmep@epeHuiiny Kap-
MuHYy: 4YepryBaHHA CBITJIUX 1 TEMHUX CMYT Yy BH-
nagky MOHOXPOMATHUYHOTO CBiTJIa Ta uepryBaHHSA
paliay:KHUX CMYTI' y BUOAARY Oijloro criTia.

? A YoMy cBITJIOBL myuKH, 1[0 HINAW Big IiaIuH,
poamupioBanuct (guB. puc. 30.2)7 (3ragaiire
IUPPaKIio MeXaHiUHHUX XBUJb.)

4 IHTep¢depeHLia Ha TOHKNX MAaiBKax

Iz mposaBamm iHTepdepeHIrii cBiTia MH
JacTo 3YCTpiuaeMoch, CHOCTEPiTAIOUN OCBITIeHHS
TOHKOI mposopol naiBku (puc. 30.3). CaiTnopa

Puc. 30.2. KnacuuHnin gocnia
lOHra — pozgineHHA nyyka ceitna
Ha [Ba KOTepeHTHI nyukn:

WinuHa S — LKepeno CBitna;
WinuHn S 1 .Sy — BTOPUHHI
KOrepeHTHI [xepena cBitna.

Y peanbHomy Jocnifi BigcTaHb
MK WinuHamm Sy i .S, Habarato
MeHLWa, HIX BiACTaHb Big UMX
WinnH 0O eKpaHa

gy

m h

Puc. 30.3. Po3fineHHA nyyka ceitna
Ha [Ba KOrepeHTHI Ny4YKN Ha TOHKIN
NpPOo30pIA NaiBLj;

1y — NOKa3HWK 3aNOMAEHHA NOBIT-
PA, 11 — NOKa3HWK 3aNOMNEHHS
nniekw, i — TOBLUMHa NNIBKW
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Puc. 30.4. Po3gineHHA nyyka
CBITNa Ha OBa KOTEPEHTHI My4YKK
Ha KpUabLUAX MeTeNnnKa

Puc. 30.5. lpoceiTneHHs onTn-
Kn. TOBWMHY nniekn fobupaioTb
Takow, Wob 2a HOPMaNbHoOro
MagiHHA CBiTNa NOBHe raciHHA
BiAOyBaNoCa Ana Xeunb cepeaHbol
YaCTWHKN CreKTpa, OO AKUX OKO
MOGMHW HanbinbW YyTnuee.
Came TOMy NPOCBITNEHa ONTUKA
2a3BKMYall Mag By2KOBUIA Konip,
ajke Hanbinbwe BigbueaTbCA
XBUNi YepBOHOI Ta dioneToroi
YaCTWH CreKkTpa
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XBHJISI YacTKOBO BigOHMBaeThcs BiJ 30BHIINHBOIL
MOBEePXHi TJBKY (XBUJA 1), YACTKOBO MPOXOJUTH
Yyepes IJIiBRY i, BigOHBIIIMCE BijJ i BHYTpPiNIHBLOI
MOBepPXHi, ITOBEPTAETLCA B MOBITpA (XBUIA 2).
OcKRiJIBKN XBUAA 2 IPOXOIHUTE OLABINY BiJCTaHb,
HixK xBuag 1, MiXK HUMH icHye Pi3SHHIE XOJIYV.
O0uaBi XBHUIIi KOrepeHTHI, ajisKe CTBOPEHi oJI-
HUM JJKepesioM, TOMY B pes3yabTarTi IX HarJIaJaHHg
CcIIOCTepiraeTbeda CcTiliKa iHTepdepeHIiliHa Kap-
TUHAa. SIKI0 XBUIA 2 BificTae Bij XBUJIl 1 Ha mapHe
YHUCJIO MIBXBHJL, TO CIIOCTepiracTbCcd IMOCHJIEHHI
cBiTJia (iHTepdepeHIiTHNIT MAaKCUMyM), AKIIO Ha
HellapHe — TocJjabjeHHs cBiTJa (iHTepdepeHITii-
HU Minimywm). CaMe iHTep(depeHIlielo CBiTJIa BY-
MOBJeHHH KoJip fararbox komax (puc. 30.4).
Bijie cBiTIO TToJTiXxpoMaTHUHe (CKJIATaeThCA
3 XBUJb PI3HOI JOB:KUHU), TOMY 014 NOCULEHHA
CEIMA06020 GUNPOMIHIOBAHHA PI3HO20 KOJIbOPY
noOmpiOoHa pi3HA MOGUIUHA NAIGKU: ARIO MJIBKA
piBdHOI TOBIITMHU OCBITIIOETLCA OiIMM CBITIIOM, TO
BOHA BUABJSAEThLCS paliy:;kHO 3abapBJieHOIO (paii-
IV-KHI MHUJILHI OyabOallIky, palay:KHa MacigHa
IUIiBKa Ha moBepxHi Boau). Kpim Toro, pisHuilg
X0y XBUJL 3aJIeKUTH BiJ KyTa IaJlHHA CBITJIA
Ha MJiBKY (31 301JbIIIeHHAM KyTa HaJiHHA pis-
HHILA XOAY 30LJIBIIYETHCA), TOMY TOHKI MNJiBKH
nepeuBAOTLCA — 3MIHKOKTH KOJIp, KOJH 3Mi-
HIOETHCA KYT, HiJT AKUM MU JUBUMOCSA Ha TLIIBRY.
3eepHimb yeazy: AKIIO TOBIWHA IIJIBKA
B KiJNbKa pasiB Oiabilla 3a AOBMKHHY CBITJIOBOI
XBHJIi, TO iHTepdepeHliiHI CMYI'd po3TallloBaHIl
HaATO OJM3LKO I OKO He 3JaTHe IX pO3TiMuTH —
cMyrHu 30iraioThcs, i MU Gauumo Oije CBITJIO.

3acTocyBaHHA iHTepdepeHUil

IaTepdepenilito Ha TOHKUX IIJiBKax 3acTo-
COBYIOTH IJd npoceimJennsa onmukxu. lleit meTon
OyB BIiAKRPUTUH YyKpaiHchbKRUM QisuroMm OJiek-
candpom Teodoposuwem Cmaryiror (1900-1983)
y 1935 p.

B onTuuHHX cucTeMax, AKl MicTATH KiJbKa
JIIH3, YHAcCHIIoOK BiOHUTTA MOsKe BTpadyaTHUcs 0
40 % eHeprii ceitna. 1Ilo6 3HHU3UTU BTpaTH, Ha
MOBEPXHIO JiH3 HAHOCATH TOHKY ILJIiBRY, MOKa3-
HHK 3aJOMJeHHd dK0l MeHIIIHH BiJ IIOKa3HHKA
3aJIOMJIEHHA MaTepiaJy, 3 SIKOI'O BHI'OTOBJIEHO
giusu (puc. 30.5). ToBuinHY A MJIiBKH 100UpPaOTh



TaKUM UYMHOM, 11100 pisHuIEg xony Ad MIpOMeHiB,
BiOMTHUX BiJi 30BHINIHLOI Ta BHYTPiIIHLOI TOBEp-
XOHE MJIIBKH, AOpiBHIOBaJia IMiBXBHJIi:

Ad=2h— . ’
2

me » — MOBKHWHA XBHUJI B IIiBIU.

YV rtakomy pasi v BiAOUTOMY CBITJIi BUKOHY-
€ThCd YyMOBa MiHiMymy (BigOuTi mpoMeHi racuTu-
MYThCS) i yepes JiH3Y IPOXoAUTHUMe OiJbIIe cBiTIA.

3a J0omMoMOToK iHTep(depeHIlil OIiHIOITH
AKicmo waiyseanna nosepxui supody (puc. 30.6).
s nmporo Mixk moBepxHelo 3paska (1) i gyike raa-
JEHBKOI0 eTaJIOHHOW IJIACTUHOKI (2) CTBOPIOIOTH
MOBiTpsHUN nportapok (puc. 30.6, a). ¥V pasi ocBir-
JIEHHS TJACTUH MOHOXPOMATHYHUM CBITJIOM Ha
TOHKOMY TOBITPAHOMY KJAMHI MiK 3padKoM i maac-
THUHOI YTBOPKEThLCS iHTepdepeHIliliHa KapTHHA
V BUIJIAAL CBITIUX i TeMHUX cMyT. ARicTs miaidy-
BaHHSA BH3HAYAIOTHL 3a (POPMOIO0 cMYT: HasABHICTH
HepiBHoCTI HaBiTh nopaaky 10 ® M cnpuunnse BU-
KpUBJIeHHS iHTepdeperliinux cmyT (puc. 30.6, 8).

[lepmum meit Mmeton 3acrocyBaB . HeroToH.
BHKopHCTOBYIOUM HeBeJIMKY €TaJIOHHY JIIH3Y, BiH
JoMirces Mali:ke ileaJlbHOTO MIMI(pYBAHHS BeTUKUX
niH3 i Azeprata. Ponb MIIBKM BUKOHYBAaB IIOBITDSA-
HUIi MpOIIapoK Misk HIIi(yBaJbHOKW IMOBEPXHEH
i eTaJsioHHOIO JiH3010 (puc. 30.7, a). TuTepdepen-
I[ifiHa KapTHUHAa, SKa BUHHKAaJIa, Maja BUTJIAL pai-
AYVKHAX KOHIEHTPUUYHUX KiJelb, [0 OTpUMAaJH
Ha3By kiavua Heromona (puc. 30.7, 6). dAxmo mdiHsy
OCBITHUTH MOHOXPOMATUUYHHUM CBITJIOM, 1HTep(epeH-
I[iliHa RapTHHA MaTHMe BUIJIS] CBITINX 1 TEeMHHX
KOHITeHTPUUHUX Kijens (puc. 30.7, &).

ITlo cnioctepiras 1. HeioToH, KO Ha TOBEPXHI,
ARy Binm muaidgysas, 6ynu HepisHOCTI?

6 8

Puc. 30.6. Nepeeipka AKOCTI
wnidyeaHHA 33 4OMOMOTOK
iHTepdepeHuil. AKwWo 3pa3zokK (1)
rnafeHbKui, To iHTepdepeHLiiHi
CMYTW MapanenbHi (6); AKWo X
Ha NoBepxHi 3pa3ka € NoapAny-
Ha — iHTepdepeHUinHi cMmyri
BUKPWBEHi B BiK 30inblueHHA
TOBWMWHW NOBITRAHOIO KNUHY (8)

a \ 2
ol

Puc. 30.7. Po3gineHHa nyyka
CBIiT/1a Ha [Ba KOTepeHTHI nyuy-
K1 Ha NOBITPAHOMY MPOMIKKY
MK JTIH3010 Ta CKNAHOK MNna-
cTrHoW (a). Kinbua HbloToHa
MpU OCBITAOBAHHI NiH3KM Binvm
CBiTNIOM (6); MOHOXPOMATVYHUM
CBITIOM (CUHIM, YepBOHUM) (8)

JIJIsT TOUHHX BHMipioBaHbL Koe(illieHTIB JIHIHHOrO pO3IIMpPeHHA MaTepia-
JIIB, IIOKA3HUKIB 3aJIOMJeHHSA PEUYOBHH, [Jid BUABJIEHHA JOCHUTh MaJliX KOHIIEH-
Tpalii JOMIIIIOK y rasax i pifilHHaxX Ta iH. BAKOPUCTOBYIOTE iHmMepghepomempu —
HaJATOYHI BHUMiprooBaJIbHI NpUJIagu, INIPHHIHKNI Oii AKUX ['PYHTYeThCA Ha SABMIIL

iHTep(epenirii cpiTaa.

Yunmoca poss’asysatu 3agaui

3apava. BusHauTe TOBHIMHY IJIIBKH Ha IOBepPXHI JIIH3M, AKIIO IJiBKa
po3paxoBaHa Ha MaKCHMaJIbHe T'aCiHHS CBITJIOBOI XBHJII HOBXHUHOK 555 HM
(muB. puc. 30.3). AOGcoMOTHUN TTOKA3HUK 3aJloMJeHHs Bk — 1,231.
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Hano: Ananiz gizudrol npodiemu, po3s'a3anHnL. XBWUl, BiIOUTI Big 30BHimI-

Lo =555 HM HBOI Ta BHYTPINIHBOI IIOBEPXOHL IJIIBKH, MalTh FacUTU OZHA OLHY,

n=1,281 TOMY Pi3HHIA IXHLOMO XOAY BignoBigaTumMe yMOBI MiHiMyMYy:
I8

Iy Ad=(2k+1)5.

OcCKinLKY B HpOHGCi HpOCBiTJ’[EHHH OIITUKKXM HaMararmTbCAd BHKOPHCTOBYBaTH AKOMOTa

TOHIII1 IIJ1BKH, TO HAMMEHIIIa TOBIIMHA IIJ1IBKH B1AIIOBlIaTHMe YMOBIL: Ad :E .

Top:kyMHa XBUJIIL Vv NIJiBII MeHIIAa Bifi JOBKWHM XBHUJL ¥ BaKyyMi B n pasip: A=—=.
n

IIniBKM pO3PaXOBYIOTH AJIS HOPMAJAbHG20 NTIAJIHHS CBiT/Ia, TOMY DISHHIIA XO4Y LOPiBHIOE

_— ; : - A A
noABiliHII ToBIIMHI maiBKH: Ad=2h. OcraTouHo Maemo: 2h = 2—0- = = 4—0 :
It It
i . 555 HEM
SHaliTeMo 3HaueHHA MYKaHOI BeMUUUHM: A = e =113 M.

Bidnosioe: h =113 uM.

Mia6buBaemo nigcymkn

L'. g cBiTia, 9K 1 A4 0yAb-IKNUX 1IHIIUX XBUJIb, € XapaKTepHUM dBUIIlE 1H-
TepdepeHIlii — ABUIIEe HAKJIAJaHHA XBWUJb, YHACJIITOK AKOr0 B JeAKHNX TOUYKAaX
IIPOCTOPY CIIOCTEpIiraeThCcs CTiliKe B yaci nocuJeHHA (abo 1mociabieHHS) pes3yiib-
TYIOUUX KOJIMBAHL.

e Criliry iHTep(epeHIliliHy KapTUHY MOKHA CIIOCTepiraTu Juille y BUIIAIKY
KOTepeHTHUX XBHUJL, TOOTO TaKHWX, AKiI MalOThL OJHAKOBY YAacTOTy 1 HesMiHHY
pisHHMITIO TTOYaTKOBUX (pasd. OpeprKaTH KOrepeHTHI CBITJIOBL XBHJII MOKHA, SAKIIIO
MNYYOK CBITJIA BiJl OJJHOT'O MOHOXpPOMATHYHOIO JIZKepesia po3IiJIMTH Ha IBa My4YKH,
AK1 CIIpAMOBYIOThCA PIBHUMH HIJIAXaMU. KorepeHTHUMM € TaKOXK XBHJi, CTBO-
peHl mazepaMH.

e YMOBa 1HTep(depeHIIMHUX MaKCUMYMIiB: PISHHIA XO4Y XBHJIb JOPIBHIOE
2

Y
-
€

IIJIOMY YHCJIY JOBKHH XBHJb (TapHOMY YHWCAY MiBXBUJL): Ad=kAL=2Fk
¢ YMOBa iHTep(repeHIIMHUX MIHIMYMIiB: PiI3HHIA XOAY XBWUJIb JOPIBHIOE He-

. A
[apHOMY YHMCJY IIIBXBHJAb: Ad= (2k + 1)3 5

¢ Ha nipakTuili inTepdepeHIlio BUKOPHUCTOBYIOTH JIJI4 ITPOCBITIIEHHSI OIITHUKH;
MepeBipKU AKOCTi ILITi(pyBaHHA ITOBEPXOHL BUPO00OiB i IKOCTI BUTOTOBICHHSA JIiH3;

3IIHMCHEHHS TOYHHX BHMIPIOBAHL.

_ KoHTponbHi sanutaHHA

,}W 1. Jlaiite osHauenus iHTepdepenIiili. 2. Ari xBuai HasWBalOTL KOTePEeHTHUMU?
3. HasBiTs yMOBY iHTepdepeHIiTHOTO MaKCUMYMYy I YMOBY iHTepdepeHIiiinoro
MiHiMyMy. 4. HoMy B ONTHUHOMY Zialla30Hi BAKKO CTBOPUTH IXKepesa KOIepeHT-
oux xBuaL? 5. ARi BracTuBOCTi Maec JjaszepHe BUIpoMiHIOBaHHA? 6. ONIIINTL J0-
ciaig T. Orra 3 oTpUMaHHS KOTePEHTHHX CBITJIOBHX XBWJIL. ¥ UOMY CYTL IHOro
Meroay? 7. YoMy TOHKI MIiBKM MaOThL paiiy:KHe 3abapBaenua? 8. ¥ UOMY IOJIATaE
MeTO[ IIPOCBITIeHHI ONTHUKU 3a JonoMoroio imrTepdepenii? 9. Ax 3a gomoMoroin
inTepdepenii mepeBipuTH AKicTL MIIIpYBaHHSA MOBepXOHL BHpoSin? 10. HazBiTh
NPUKRJIaLU BUHUKHEeHHS iHTep(epeHIINHNX KapTHUH Y NPUDPOLIL.
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YUu mokHa crnocTepiratu inTepdepeHIliio CBITIOBUX XBHJIb,

AKI BUIPOMiHIOIOTL ABi emekTpuuHi maMmnu? nsi cBiuku? nsi

JazepHi yRasku?

Yomy rpunabiigd 6adku mepenusawThed? [Mlo MokHA cKkasaTu

Ipo TOBIIMEY il Rpujaens? YoMy Mepe/iMBacThCd BEYTPIITHI

(mepmaMyTpoBa) yacTHHAa MYIILIi? -4
MaxkecuMyM un MiHiMyM iHTepdepenii 6yme crnocTepirarucsa
B Touli M, gxuo pisHUISA XO4Y ABOX CBITJIOBHX XBHJIL, L0
HaIXOLATL Y III0 TOURY, ZopiBHioe 07 mopiBHioe 3A ? mopis-
Hwoe A/27? “q
¥ IesgKy TOUKY HaAXOASATH ABI KOrepeHTHI CBITJIOBI XBHJII

3 reOMeTpHUUHOW pisHHIero xoxy 1,2 MrM. HoB:KHHA XBHJL

v Bakyymi — 600 um. Buszaure, DocuneHHd Ui nocaadleHHd J
cBiTyia BigOyBaeThes B TOULI, AKINO CBITJIO HOMIHPIOETHCH Puc. 2

Yy BaKyyMi; moBiTpi; Bomi; anmasi.

IIposopa ckJsiHa IJaacTHHA 3aBTOBIIKM 0,3 MKM OCBIT/IIOETLCS IIYUKOM MOHO-
XpoOMaTHUHOTO CBiT/aa moB:kHH0O 600 HM, KU Dagae NeplIeHIUKVAAPHO I0
noBepxHi mmacTHHK. [IoKasHUK 3amoMAeHHS IjaacTuHE — 1,5, MakcuMyM un
MiHIMyM imTep(epeniii 6yme cmocTepirarues, AKINO IHBUTHCS Ha IJIACTHHY:
a) y npoxiguomy cgitni (puc. 1)? 6) y Bigburomy cBitai (puc. 2)? Seeprime
ysazy: SKIO ¢BiTIO BigOMBaeTLed Bix Meski i3 cepegoBuineM OLILIIOI ONTUUHOL
I'YCTHUHH, TO BUHUKAE JOJATKOBA DIBHUIIA XOAy A/2.

Cepen pizHoMaHITHMX OpaKTHUHNX 3acTocyBaHbL iHTepdepeHilii cBiTna ogHuM
i3 HaliRaBIIUX € ?Oﬂozpa(piﬂ HiSHaﬁTGCL, Y UOMY CYTh rojorpagii, sk ¢TBO-

Puc. 1

YV HeBeNMURiH mocyAMHI IPUTOTYHTe MUALHUN pos3ulH. BUroToBTe 3 APOTY HeBe-
JUKY PAMKY Ta 3aHypTe ii B posunf., O6eperKHO BUTATHITL paMKYy 3 PO3UHNHY i cIIo-
cTepiraiiTe MHUNILHY IIJIBKY, III0 YTBOpHJacd Ha paMmili. 3apucyiite abo coTorpa-
(yiiTe RApTHUHY, AKY BHU CIocTepiracTe, Ta HOACHITE I MoxomKenHs.

Mizmka i TexHika B YKpaiHi

] OnekcaHgp TeogopoBud Cmakyna (1900-1983) — BUAATHUIA YKPaIH-

CbKNIA $i3NK i BUHAXIGHWK. BUKOPWUCTABLLM NOHATTA KBAaHTOBMWX OCLANSA-
TopiB, O. T. CMakyna 3mir NoACHNTW pafialinHe 3abapBneHHsA KpucTa-
NiB | BUBECTW KiNbKiCHe MaTeMaTW4YHe CNiBBIAHOWEHHA, BigOMe B HayLi
Ak gpopmyna Cmaxynu. MNpali BYUEHOro CTBOPWAN NEPEfyMOBM ANA CUH-
Te3y BiTamiHiB A, B2 Ta iH., a npouec TpaHchopmauii KpUcTaniyHoro
BYIf1eLl0 HazuBakwTb Tenep iHgepcietlo CMakynu.

¥ 1935 p. O. T. Cmakyna 3pobus BIOKPWUTTA, 3aBAAKM AKOMY MOro IM'A Ha3aBXAW 3anu-

WNTBCA B iCTOPIT HaYKW, — cnocid NoninweHHA ONTUYHWX NPUCTPOIB (npocaimaeHHs onmuku).
CyTb BIiAKpUTTA B TOMY, WO MOBEPXHIO MiH3W BKPMBAKTL WAPOM chneuliaNbHOro marepiany
3aBTOBLUKN 1/4 AOBXMHW Nafatouol XBUAD (OeCATi YacTKU MIKpOMETPa), WO 3HaYHO 3MEeHLLYE
BigOMBaHHA CBITNA Bif NOBEPXHI NiH3M 1N BoAHOYAC 30iNblUye KOHTPACTHICTb 300paXKeHHA.
Lle BigkpWTTA CTano BeNMKUM 3400YTKOM, afXe MiH3WM € OCHOBHMM eneMeHTOM OinbluoCTi
ONTUYHMX NPUCTPOIB (poToanapaTtis, BIHOKNIB, MIKPOCKOMIB TOLO).

2000 p. bys oronoweHun KOHECKO pokom O. T. Cmakynu.
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