Ypok 63 InTepdepenuis cpitTia

Merta ypoky:

Haguaabna: Ha npuxnani sBumia inTepdepeHiiii 03HaOMUTH yUHIB 13 XBUITHOBUMHU
BJIACTUBOCTSIMU CBITJIa; O3HAWOMHUTH YYHIB 3 JEAKHMH CIOCOO0aMH MPAKTHYHOTO
3aCTOCYBaHHS IHTEpPEPEHIII.

Po3BuBasibHa. Po3BuBaTHM Mi3HAaBaJbHI HABUYKHM Y4YHIB; BMIHHSA aHaJll3yBaTH
HaBYAJIbHUI Marepiaji, yMOBY 3ajiadl, XiJl pO3B’si3aHHS 3a/1a4; BMIHHS CTHUCIIO 1
IPaMOTHO BHUCJIOBJIIOBATH CBO1 MIpKyBaHHS Ta OOIPYHTOBYBATH iXHIO MPABUIBHICTb.

BuxoBHa. BuxoByBatu yBaxHICTh, 310paHICTh, CIIOCTEPEAKIUBICTb.

Tun ypoky: ypok BUBYEHHS HOBOTO MaTepiaiy.

HaouHicTb i 00,1aHAHHS: HABYAIbHA TTPE3CHTAITISI, KOMIT I0TEp, IiIPYYHHK.

. . Xig ypoxy
I. OPTAHIBAIIMHUU ETAII

1. ITpoBectu Gecimy 3a marepiaiom § 29

becioa 3a numannuamu

1. Onuwims oocniou 1. Hetomona 3 euguenHs oucnepcii ceimia.

2. Hazeimo cim cnekmpanbhux Koivopis.

3. C8imno K020 KOMbOPY HAUMEHWe 3aAlOMIOEMbCA 68 PedosuHi? HaubiLlbuie
3Q1OMII0EMbCA 8 PEHOBUHT?

4. Jlaiime o3uauenHs oucnepcii.

5. Axi xapaxmepucmuxu c8imaio80i X68uii 3MIHIOIOMbCS NI0 Yac nepexooy 3 00HO20
cepedoguuya 6 inuie?

6. Onuwims 6y008y ma npunyun Oii OUCNEPCitiHO20 CHEKMPANIbHO20 anapama.

7. Yomy Ha8KOMUWHIT C8IM MU OAUUMO PIZHOKONbOPOBUM?

2. llepeBiputu BukoHaHHs BripaBu Ne 29: 3aBmanns 1-4.

II. AKTYAJII3ALIA OITOPHUX 3HAHb TA BMIHb

YoMy MusibHI Oyab0aliku pai1y>kHo 3a0apBicHi?

Yomy paiiayxHo 3a0apBiieHa MacJsHa IJ11BKa Ha TTOBEPXH1 BOAU?
Yomy Take 3a0apBIICHHS J1a€ TUIbKU Ay»KE TOHKA IJIIBKa?

III. BUBYEHHSI HOBOI'O MATEPIAJIY

1. InTepdepeniis cBITJIOBUX XBWIb

Jlnst cBiTAaa, K 1 1711 Oy/Ib-SIKUX 1HIIUX XBUJIb, € XapaKTEPHUM SIBHIIE 1HTEPPEPEHIIii.

InTepdepennis — siBUIE HAKIAJAHHA XBWIb, YHACJHIIOK SIKOTO B JeSIKHX
TOYKAX NMPOCTOPY CNMOCTEPIraeTbecs CTiilke B 4aci mocujieHHs (ado0 mocadJeHHs)
Pe3yJIbTYHOUYHMX KOJIUBAHb.

[Ipu mommpeHHi CBITIOBOI XBWJII B KOXHIA TOYIIl MPOCTOPY, A€ TOITUPIOETHCS
XBWJIA, BIJOYBA€ThCS TMEPIOJUYHA 3MiHA HAMpY)KEHOCTI Ta MarHiTHOI 1HAYKIii
€JIEKTPOMArHiTHOTO MOJIS.

Sxmo depe3 AesKy TOYKY MPOCTOPY HOLIMPIOIOTHCS JBlI CBITJIOBI XBHJI, TO
HaIPY>KEHOCT1 TOJIIB BEKTOPHO JOJIAI0ThCA (TaK CaMmo JIOAAOTHCS 1 BEKTOPU MAarHiTHOI
1HAYKOii). Pe3ynbTyioua HampyXeHICTh XapaKTepu3yBaTHMME CBITIOBY EHEPril0, IO



HAJXOUTh Yy JIlaHy TOYKY: YMM OlibIlIa HAMpPy>KEHICTh, TUM OUIBIIIOI € €Hepris, 110
HAJXOAMTb.

VY BuUMagKy KOJM HAmpsSIMKH HAmpy>KEHOCTEH MOJIB JABOX CBITJIOBHX XBWIIb, IO
NPUXOASTh Y JaHy TOYKY, 30iraroThCs, pe3yabTyloua HampyXeHICTh 301IbIIYETHCS 1 B
TOUILll CIOCTEPIra€ThCsl MaKCHUMajibHE 3OUIBIICHHS OCBITACHOCTI. | HaBMaku, KOJIH
Hanpy»XeHOCT1  MOJIB  HampsMJIEHI MPOTUJIEKHO, PE3ylbTyloua  HaIPYXEHICTh
3MEHILYETHCS («CBITIO TACUTUMETHCS CBITIIOM)).

11i0 uac inmepghepenyii enepein He 3HUKAE — GI0OYBAEMbCA ii nepepo3nodin y
npocmopi.

[Ilo6 y meBHHMX TOYKax MPOCTOPY BECh Yac MOIIO BiAOyBaTucs MOCHJIECHHA abo
nociabiaeHHsT pe3yJbTYIOUMX KOJIMBaHb, HEOOXIJHE BHUKOHAHHSA JBOX YMOB, Kl
HA3UBAIOTh YMOBAMU KOT€PEHTHOCTI XBWJIb:

1) xBUJIi TOBUHHI MaTH OJIHAKOBY YaCTOTY (BIAMOBIAHO 1 JOBXKHUHY);

2) pi3auns  A@ mnovarkoBux (a3 XBwIb Ma€e OyTH HE3MIHHOIO (XBWJIL, WIO
HAKJIQJAI0ThCS, TOBUHHI MaTH HE3MIHHHH Yy Yaci 3cyB ¢as3).

KorepenTHi xBIIi — e XBHJIi, AKI BIANOBIZaI0TH YMOBAM KOT€PEHTHOCTI.

2. YMoBHM iHTepdepeHuiiiHNX MAKCUMYMY Ta MiHIMyMY

Po3rnsiHeMo 1Bi KOTEpEeHTHI CBITIIOBI XBHIII, SIKI BUXOSTH
13 mxepen S ) 1S , B OIHAKOBHX ¢dazax, MOMUPIOIOTHCS B

S2

OHOPITHOMY CEpPEIOBHINI Ta HAAXOMATh y TOUKy M, s, A /\ ANAN
pO3TaIllOBaHy Ha BiJICTaH1 d1 BiJI JKepena S ) 1 Ha BiJICTaH1 d2 g;é\/

) Ad
BiJ JuKepena S . d,

Ad = d1 — 0l2 — reOMEeTPHUYHA PI3HUIIT XOAY XBHIIb.

Konu xBwini HaaxoaaTh y Touky M B oiHaKoBi# (a3i, TO 4 4
B Toulli M yBech 4ac CHOCTEPIralOTbCsl KOAUBAHHA 3i p
s0inbwenolo  amnuimyoolo  —  inmeppepenyiinui |7 Bin pprepena 5,
maxcumym. 1le BinOymeThes 32 yMOBH, 10 Ha Bigpisky Ad ' [/
YKIAIaTUMEThCSl OyIb-SKE IIJIE YHCIIO JIOBXHH XBHJIb
(mapHe 4uCcIio MiB-XBUJIb). 0

Pesynbrytodi konveaHHs

o+

YmoBa inTepdepeHiifHOr0 MAKCHMYMY:

B naHiii Touli mpocTopy BiIOYBAaE€ThCS MOCHIICHHS
PE3YABTYIOUMX CBITIIOBUX KOJUBAHb, SKIIO PI3HUIIS XOMY
JIBOX CBITJIOBUX XBWJIb, IO HAIXONATh Y MO TOYKY,
JIOPIBHIOE LIJIOMY YUCITY JOBKUH XBHWJIb (TTAPHOMY YUCITY
MBXBUJIB).

Ad = kA = 2k

A — IOBXXHMHA XBUWIIL, K — LIiJIe YHCIIO. At

PesynbTytovi konvBaHHA

Konn XBuiil HafgxoisaTh y TOYKY M y NPOTUIEKHHX 4 Bin mprepena S,

dazax, BOHMU e2acumumyms O0OHA OOHY y mouyi M Az |7 SN2
. : VR o Al
cnocmepicacmocsa  inmepghepenyitinuti - minivym. e

T

Big mxepena S,




B1JI0y/IeThCA 32 YMOBH, 1110 Ha BIJPi3Ky Ad yKIaAaTUMEThCsl HEMapHEe YUCIIO MIBXBUIIb.
YmoBa inTepdepeHiiiHOTO MiHIMYyMY:
B mamiit Touri mpocTopy BiOyBa€ThCS MOCTAOIEHHS
PE3ybTYIOUUX CBITIIOBUX KOJIMBAHb, SKIIO PI3HUIS XOIY
JBOX CBITJIOBUX XBWUJIb, IO HAAXOMATh Y IFO TOUKY,

S
JIOPIBHIOE HEMAPHOMY YHUCITY MiBXBUJIb. 5
A
Ad = (2k + 1)+ ad=(2k+ D5

A — IOBXXHHA XBUIII; k — 111JI€ YU CIIO0.

3. Cnocrepe:xxeHHs iHnTepdepenuii cBiTia

Crnocrepiratu iHTepdepeHIliiiHy KapTUHY Bij JBOX HE3aJICKHUX JDKEpeN CBITIa (3a
BHUHSITKOM JIa3€PiB) HEMOMKIIHBO.

Jns  odepkaHHST ~ KOTEPEHTHUX XBWJb OAMH 13
3aCHOBHHKIB XBWJIbOBOI ONTHUKH Tomac FOue BUKOPUCTaB
JIBI BY3bKl UIUTHHH (S 1iS 2), gkl OynM po3TalloBaHi Ha

BificTaHl 1 MM OjHa BiJ OJHOI 1 Ha K1 MOTPAIUISIIO CBITIIO
BiI omHOro pkepena. Jlkepemom ciyryBaja IIe OJHA
niinuHa — S. BigmoBimHo no npuHnuny [roifreHca koxkHa
[[IJINHA (SliSZ) Micisg TOTPAIUIIHHS CBITJIA CTaBajia

JDKEpEIoM BTOPUHHUX XBWJb. L{i XBuii Oynu KOTre€peHTHI,
OCKUJTBKM HACTPaB/l HAIXOMWIM BiJ] OMHOTO pKepena S 1
Majgu TeBHY pi3HHImIO xomy Ad (Wnum 10 ekpaHa,
PO3TAIIOBAHOIO Ha BIJICTaH1 3 M, PI3HUMU HUIIXaMu). K110
IJI SIKOICh TOYKM €KpaHa pi3HuI xony Ad nopiBHIOBaia
MapHOMY YHCITY TBXBHJIb, TO B 11 TOYIll CITIOCTEPIraBCsl MAKCUMYM OCBITJIICHOCTI, SIKIIIO
HEMapHOMY — MIHIMYM oOcBiTiIeHocTi. To6to FOHr cmocrepiraB Ha eKpaHi
inmepgepenyiliny kapmuHy. UYEPryBaHHS CBITIIMX 1 TEMHHUX CMYT Yy BHUIAIKY
MOHOXPOMATHYHOT'O CBITJIA Ta YEPTyBaHHS Pallly’KHUX CMYT Y BUIIAJIKy OLIOTO CBITIA.

4. InTepdepeHuiss HA TOHKMX ILUTiIBKAaX

1 ) Tlo — IIOKa3HHK 3aJIOMJICHHS HOBiTpr, Tll — IIOKAa3HHUK

3aJIOMJICHHS IUIIBKH, h — TOBIIWHA IIIBKA
[3 mposiBamu iHTEepdepeHIlii CBITJa MH YacTo
3yCTPIYAEMOCH, CIIOCTEPIralOud OCBITIEHHS TOHKOI
= h  mpo3opoi 1unBKM. CBITJIOBa XBWIS YacTKOBO
BIJIOMBAETHCSA BiJ 30BHINIHLOI TOBEPXHI IUIIBKH
(xBwiist 1), 4aCTKOBO MPOXOJAUThH uepe3 IUIBKY 1,
BIOMBIIUCh, BiA 1i BHYTPIIIHBOI  TOBEPXHI,
MOBEPTAETHCS B MOBITPS (XBWISI 2). OCKUIBKM XBWISI 2 MPOXOIUTH OUIBITY BiJICTaHb,

HIK XBWJIA 1, MK HUIMU 1CHY€ PI3HUIIS XOAY.

OOuBiI XBWIJII KOTEPEHTHI, aJ)Ke CTBOPEHI OJHUM JKEPENIOM, TOMY B PE3yJbTarTi iX
HAKJIaJJaHHS CIOCTEPITa€ThCS CTiMKa IHTEpPepeHIiiiHa KapTUHA. K110 XBUJIA 2 BlACTAE
BIl XBWII | Ha MapHe YHUCIO MIBXBWJIb, TO CIOCTEPIraeTbcsl IMOCUJIEHHS CBITIA

(iHTEepdepeHIHnH ¥y 33331123
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4

MaKCUMyM), SIKIIIO Ha HEMapHe — MmociabiieHHs cBitia (iHTepdepeHIiiHui MIHIMyM).
Cawme iHTepdepeHITiero CBITIa 3yMOBJIESHUM KOIIp 0araTbox KomMax.

bine cBitno momixpomarndHe (CKIAAAETHCS 3 XBWJIb Pi3HOI JOBKWHU), TOMY JIJIS
MOCHJICHHSI CBITJIOBOTO BHUIIPOMIHIOBAHHS PI3HOTO KOJBOPY MOTpiOHA pi3HA TOBIIMHA
IUTIBKM: SIKIIO TIUTIBKA PI3HOT TOBIIMHU OCBITIIOETHCA OUTMUM CBITJIOM, TO BOHA
BUSIBJISIETBCST  paly’)kHO 3a0apBieHOI0 (pailaykH1 MUIbHI OynbOallku, paigykHa
MacJsHa IJTIBKa Ha MOBEepXH1 Boau). KpiM TOro, pi3HULIS XOAY XBUJIb 3aJ€KUTh Bl KyTa
MaJIHHS CBITJIa HA IJIIBKY (31 30UIbILIEHHSIM KyTa Ma{IHHS PI3HUIIA X0y 30UIbIIYETHCS),
TOMY TOHKI TUUTIBKH TEPEJIMBAIOTHCS — 3MIHIOIOTH KOJIIP, KOJIM 3MIHIOETHCS KYT, I SIKUM
MU JUBUMOCS Ha TUTIBKY.

5. 3acTocyBanHs iHTepdepeHuil

[aTepdepeniiiro  Ha  TOHKHUX Mositpa A
ILUTIBKax 3aCTOCOBYIOTh VIS 4
npoceimnenns onmuku. 1lei meton
OyB  BIOKPUTHH  YKpaiHCBKUM
Gbi3uKoM Onekcanapom
TeonopoBuueM Cmakynoro
(1900-1983) y 1935 p.

B ontuunmx cucremax, sKi
MICTSTh KUIbKa JIIH3, YHACHIIIOK BIJOUTTS MOXE
BTpadarucst 10 40 % eneprii cBimia. 1106 3HU3UTH
BTpaTW, Ha TOBEPXHIO JIiH3 HAHOCATh TOHKY ILTIBKY, -
IMOKA3HUK 3aJIOMJIEHHS SKOI MEHIIWH BIlJ ITOKa3HHUKa o
3JIOMJIEHHST Marepiajay, 3 SKOTO BHUIOTOBJIECHO JIIH3H. 2 = Ninsa
ToBmmHy h mIiBKM 10OMparOTh TaKUM YHHOM, 100
pisHunsd xoxy Ad mpoMmeHiB BiIOMTHX BiJ 30BHIMIHBOI Ta BHYTPIMIHBOI MOBEPXOHB
TUTIBKH, JOPIBHIOBAIA MIBXBHIII:

Ad = 2h =2
2

A — IOB)XWHA XBWII B IUTIBIII.

VY Takomy pa3i y BIAOUTOMY CBITJII BUKOHYETHCSI YMOBAa MIHIMYMY (B1IOMTI MPOMEHI1
TaCUTUMYTHCS) 1 Uepe3 JIIH3Y NPOXOAUTHME O1IbIIE CBITIA.

3a nmomomororo iHTepdepeHli oyinwwms AKicmb ullighy8anHs NOBEPXHI 8Upo0).
JUIs 1boro MiX TIOBEPXHEI 3pa3ka 1 AyXKe IVIaJeHbKOIO ETAJIOHHOIO IJIACTUHOIO
CTBOPIOIOTH TOBITPSHHUM MPOIIAPOK. Y ETaNOHHa NAacTuHa
pasi OCBITJIICHHS IJIACTUH MosiTpAHMI Npowapok
MOHOXPOMaTHYHUM CBITJIOM Ha | 3pazox

TOHKOMY TIOBITPSHOMY KIHMHI MIX

3pa3KOM 1 IJJACTHMHOIO YTBOPIOETHCS
iHTepdepeHiliiiHa KapTUHA y BUIVISAIL
CBIIMX 1 TEMHHX CMYL SIKICTh
nuTyBaHHS BU3HA4YaIOTh 32 (OPMOIO
CMYT: HasBHICTb HEPIBHOCTI HAaBITh

MOPAIAKY 10-8 M CIIPUYHHSE :
. .o 3pasok Ha noeepxHi 3paska
BUKPUBJIEHHS IHTEPPEPEHLINHNUX CMYT. rnaneHbKuit € nogpsinMHa

n,



Ilepmum e wmeroxn  3acrocyBaB [ HeroToH.
BukoprcToBYIOUM HEBENUKY E€TAJIOHHY JIIH3Y, BIH JOMITCS

Maibke 1/1eaJbHOr0 HUTIyBaHHS BEIMKUX JIIH3 1 J3epKall.

Pomp miiBKM BHUKOHYBaB TOBITPSIHUM MPOIIAPOK MK I

HUTIQYBaNbHOIO  MOBEPXHE W €TAJIOHHOIO  JIIH30I0.
InTepdepenuiitna kapTuHa, fKa BHHHMKala, Maja BHIJIAJ
paiayKHUX KOHIICHTPUYHHUX KiJIellb, 110 OTPUMAJIU Ha3BYy
KUIBLIA Hrrorona. SIxo JIH3Y OCBITUTH
MOHOXPOMATHYHUM CBITJIOM, iHTepdepeHIliiina KapThuHa
MaTUME BUIIS CBITJIUX 1 TEMHUX KOHIEHTPUYHUX K1JICIb.

IV. BAKPIIIVIEHHSI HOBUX 3HAHb I BMIHb

1. Y MoxHa criocTepiratd iHTEPPEPEHINiI0 CBITIOBUX XBWJIb, SIKI BUIPOMIHIOIOTh
JIB1 €JICKTPHUYHI JIaMIK? AB1 CBIYKK? JIB1 JIa3epHi yKa3Ku?

Jliist cioctepexxeHHs iHTepepeHIrii HeoOXiTHO MaTH JIB1 KOTEPEHTHI XBUIII. 3pOOUTH
MOKMA IO JBa OKPEMHX JDKepena, Mo OymyTh KOTEPECHTHHUMH, HEMOXJINBO. Tomy
iHTEepdEepeHIis He Oye CIoCTepiraTucs BiJ IBOX €IEKTPUYHUX JIAMII, Bi CBIUOK 1 Bij
JIBOX JIA3€PHUX YKA30K.

2. SIk MOACHUTH paily’H1 CMYTH, IO CIOCTEPIraloThCd B TOHKOMY IIapi racy Ha
MOBEPXH1 BOAU?

Paiimy>xHi cMyrd B TOHKIM IUTIBII (TOHKHMH IIap Tracy) BUHUKAIOTh B pE3yJbTaTi
iHTepdepeHIlii CBITIOBUX XBUJIb, BIIOUTHX BiJ BEPXHBOI Ta HIXKHBOT MEXI1 ILIIBKH.
XBuJIs, BiIOUTA BiJl HIOKHBOT MEXI, BifcTae 1o (a3i Bij XBWJI1, BIIOUTOI B1J BEpXHbOI
Mexl. BeanuynHa nbOro BiACTaBaHHS 3aJI€KUTH Bl TOBIIMHH IUIIBKHU Ta B JOBXKHUHU
cBITJIOBOi xBuiil. Buacmimok iHTepdepeHnmii Oyme BiaOyBaruch MOCIabICHHS XBHIIb
OJTHUX KOJIbOPIB Ta MiJACWJICHHS IHIIUX. TOMY MICIIS TUTIBKH, IO MalOTh P13HY TOBIIHUHY,
OyAyTh MaTu pi3HUH KOIIp.

3. ¥V meskiil TOYI MPOCTOPY MEPETHHAIOTHCA KOTEPEHTH1 XBUJI 3 PI3HUIICIO XOIY
2,8 MkM. Akuii pe3yapTar iHTepdepeHli B i Toull, SKIIO0 A0BXKUHA XBUI 560 HM?

YMoBa inTepdepeHiiitnoro Makcumymy: Ad = Zk% = x%; X — IIapHE YKCIIO.
YMmoBa iHTepdepenmiitHoro MiHimymy: Ad = (2k + 1)% = x%; X — HemapHe

YHCIIO.
ano: Po3zé’azanns
A = 560 HM Ad = x2  x=2
-9
= 56010 ™ [x]:l:M X=M= 10
[ M 56010

e Bionoegios: ockinbku x = 10 — mapHe 4uCI0, Y IbOMY BHUIIAJIKY
= 2,810 M |cmocrepiraerbes inTephepeHIiiHIIA MAKCUMYM.

x — ?




4. Y nesKy TOYKY HAJXOISATh JIBI KOT€PEHTHI CBITJIOBI XBUJII 3 T€OMETPUYHOIO
pizaunero xony 1,2 Mxm. JloBxkuHa XBWIb y BakyyMi — 600 M. BusHauTe, mocuneHHs
4K 1nociaabieHHs CBiTaa BiAOYBAa€ThCSA B TOYIN, SIKIIO CBITJIO MOIIMPIOETHCS y BAKyyMi;
MOBITP1; BOJI; aliMa3i.

: oy A A
YmoBa inrepdepeHmiiiHoro MmakcumyMy: Ad = 2k—- = X—- X — IIapHe YHCIIO.

YMmoBa iHTepdepenmiitnoro MiHimymy: Ad = (2k + 1)% = x%; X — HemapHe

YUCJIO.
Mano: Po3é’azannsn
_ A 2Ad M
Ad = 1,2 MKkM Ad = x> x = =% [xX]=— =M™
2 A M
-6
* = 600 £ = 2Ad ‘ = 21,210°° 4
= HM = = 5 =
0 0 Ay 0 60010
= 600-10 ™M HOBlTpﬂ. .
20d _ 2Ad _ 2Adny 2:1,2:10 %1
X = 3 == = 3 = S = 4
n =1 1 1 T 0 1 600-10
1 n
n,= 1, 33 Bona:
© = 28d _ 28 _ 2Adn, ‘= 21,210 *1,33 ~C
- — - - -9 ~
n, = 2,42 2 A, a3 Ay 2 600-10
2
X, — ? Anmas:
20d _ 20d _ 2Adng 2:1,2:10 %2,42
X = > === A X = — =10
x — ? 3 3 Do 0 3 600-10
1 n,
x - ?
2 . .
Bionoegios: X, = 4 — MOCHJICHHS; X, = 4 — MOCHUJICHHS,; x2z5 —
X, ? nocnabneHHs (HabIMKeHO); x3z10—nocymeHHﬂ (HaONIKEHO).

5. Tlpozopa cknsiHa TmIacTMHAa 3aBTOBIIKA (0,3 MKM OCBITIIOETHCS MYYKOM
MOHOXPOMAaTHUYHOTO CBiTIa AOBKHHOK 600 HM, SKUW Tajae MNEPHEHAUKYISIPHO 110
MOBEPXHI MIacTuHU. [loka3Huk 3asomieHHs iacTua — 1,5. MakcuMyM 4u MiHIMyM
iHTEepdepeHiii Oyae crnocTepirarucs, SKIIO JUBUTHCS HA IUIACTUHY: &) y MPOXITHOMY
cBiTai? 0) y BiiOUTOMY CBITIII? 3BEpPHITH yBary: SKIIO CBITJIO BIJOMBAETHCS B MEXI 13

. . . . A
CepeIOBULIEM OUIBIIOT ONITHYHOT IYCTHHH, TO BUHUKAE [0ATKOBA PI3HULIS X0y —-.
: - A A
YmoBa inrepdepeniiiiHoro Mmakcumymy: Ad = 2k—- = X=X — IIapHe YHCIIO.
: - i A A
YmoBa iHTepdepeHuiiiHoro MmidiMymy: Ad = (2k + 1)— = x5 x — HemapHe

YHuCJIo0.



Mano: Po3é’azannsn

h = 0,3 MKM A _ 6001077 -9
A=-t Al=m  A=-"5F—=40010
= 30010 ™ . .
a) Y npoxiHOMY CBITIII.
7\0= 600 HM
-9
= 600-10 ™
n=15
x, =7 Ad=h+h+>+25=2h+L Ad=x~
12
x. — ? A
2 X 5= 2h + A
_ 2htA _ 4h
X, = p == + 2

a) Y BIIOUTOMY CBITJII.

_ A _ A — e A
Ad = h + h +—=2h + Ad =x,,
2 =2+ = My g
X2 = 2 - X, % A
oM 4-300-10"
[xZ] =w =1 2 40010° t1=4
Bionoegios: x L= 5 — wMiHiMyMy iHTepdepeHIlii; X, = 4 —

MaKCHUMYM iHTepdepeHIlii.

V. IIIABUTTA IMIIACYMKIB YPOKY

becioa 3a numannamu

1. Jatime o3nauenns inmepghepenyii.

2. AKi xeuni Hazusaromev Ko2epeHmuumu?

3. Hazsimb ymosy inmepgepenyilinoco maxkcumymy u ymogy inmepgheperyiino2o
MIHIMYMY.



4. Yomy 6 onmuunomy 0ianazoni 8axicKo cmeopumu 0x4cepend K02epeHmHux Xeuiub?

5. Oniwumo oocnio T. FOnea 3 ompumMarHs KO2epeHmHUX CEIMI0BUX X8UTb. Y uomy
cymo 11020 Memooy?

6. Yomy mouki niiexu maoms paiuodyscue 3a0apeieHus?

7. Y yomy nonseae memoo npoceimnenus onmuku 3a 00nomozoro inmepghepenyii?

8. Ax 3a donomoeoro inmepgepenyii nepegipumu sKicmo ullighy8anHs NOBEPXOHb
8upobis?

9. Hazsimb npuxiadu 6UHUKHEHHs iHMephepeHyitiHux KapmuH y npupooi.

VI. IOMAIIHE 3ABJIAHHSA

[TosropuTtu § 30, Bripaa Ne 30 (2, 3)



Jlooamkoei 3a0aui

1. Yomy kpwmibnsi 6a0ku mepenuBatoTbes? [llo MokHa ckazatu mpo TOBIIUHY 1l
Kpuiens? YoMy mepennBaeThCsi BHYTPIMIHA (TIEpIaMyTpOBa) YaCTHHA MYIILTI?

Kpunbust 6a0ku mepenuBaioTbes uepe3 sABHILIE 1HTepdepeHiii — CBITIO Majaae Mmij
PI3HMMH KyTaMH, 1 31 CIIEKTPY MOCUJIIOIOTHCS Pi3HI HOro ckiiagoBl. MoKHa cka3aTu, 1110
TOBIIMHA 11 KPWJIEIh MOPIBHSHA 3 JOBXKUHOIO CBITJIAa. AHAJIOTTYHO, BHYTPIIIHS YaCTHUHA
MYIILUTI IEPEIUBAETHCS Uepe3 ABullle IHTepdepeHLli 1 3MiHy KyTa MaJiHHS CBITJA.

2. KorepeHTHi JiKepesia XBUJIb BUIIPOMIHIOIOTh MEXaHIYH1 XBUJIl IOBKUHOIO 54 MM.
SAxum Oyne pesyabTar iHTepdepeHiIlii B ToUlll, BiIAJICHIHN BiJl JHKEpesl XBUJIb HA BIJCTaH1
4Mm14,27 M?

: e . Y S
YmoBa inrepdepeniiiiHoro makcumymy: Ad = 2k—- = x—

VYmoBa inTepdepenuiiinoro miHimymy: Ad = (2k + 1)% = x%; X — HemapHe

X — IIapHE YHCIIO.

qHuCJIo.

/ano: Po3é’sazannsn
= 2(d.—d
A = 54 MM Ad=x% x=2id= (2}\ )
-2
= 5410 M _ . _
[X] — (Mm—mMm) — M X = 2(4,27_;}) — 10
d = 4u M 5,410

1

d,=4,27M | Bionogios: ockinbku x = 10 — mapHe 4HCIO, Y I[bOMY BHUIIAIKY
CIOCTEPIraeThes IHTEpHEPEHIIHHUNA MAKCUMYM.

3. BusHauTe TOBIIMHY IUTIBKM Ha MOBEPXHI JIH3U, SKIIO IUIIBKA pO3paxoBaHa Ha
MaKCHMAaJIbHE TaCIHHS CBITJIOBOI XBWJII AOBKHHOIO 555 HM. AOCOIIOTHHI IOKa3HUK
3aJ0MJICHHS TUTiBKHM — 1,231,

/ano: Po3é’sazannn

7\0 = 555 uMm XBuil, BIIOWTI BIJT 30BHIIIHBOI Ta
! 2 BHYTpIIIHBOI TIOBEPXOHb TUTIBKH,

— 555107 MAiOTb TaCHTH OJIHA OJHY, TOMY

pi3HUIISA IXHBOTO X0y
n=1,231 h BigmoOBIZATMME YMOBI MIHIMYMY:
Ad = (2k + 1)+
h — 7

OCKUIbKM B MpONECI MPOCBITICHHS ONTHUKA HaMararTbCs
BUKOPUCTOBYBaTH SIKOMOTa TOHIII TIUTIBKM, TO HalMEHIIa
TOBIITMHA IJTIBKU BIAMOBIaTUME YMOBI:

A
Ad =2

JloB)xrHa XBWJII y TUTIBLI MEHIIA BiJ JTOBKUHU XBHJII Y BAKyyMi B
n pasis:
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[T1iBKM pO3paxoBYIOTh JIsi HOPMAJIBHOTO TaAIHHS CBITIA, TOMY
PI3HULIA X0y IOPIBHIOE TOJIBiMH1MA TOBIIMHI IUTBKKU: Ad = 2h

7\0 7\
2h=§ => h—ﬂ

55510 " M -9
[h]= ™ h =W%113 e 10 (M)

Bionoeios: h~113 HM.

4. Y pocnimi FOura Bigcranp Mixk mutuHamu 0,07 MM, a BiACTaHb BiJ ITOABIMHOIL
IiIMHA 10 eKkpaHa 2 M. Komwm mpuiag OCBITHIIM 3€JIGHHM CBITJIIOM, TO BiJCTaHb 0
MEPIIOro MaKCUMyMy cTaHoBWIa 16 MM. Bu3HauTe 3a iuMu TaHUMHU JOBKHUHY XBHITI.

/ano:

a=007MmM

=710 °m

L=2wm

x = 16 MM

-3
M

Po3zé’azanna
o VY meBHi#t Touri C ekpaHa Oyne

" MakCHUMyM  OCBITJICHOCTI  3a
/ YMOBH:
I/ Eor® Ad = 2k = kA

2
3aCTOCY€EMO JI0 TPUKYTHUKIB S 1C EiS 2C B Teopemy Ilidaropa:

(ST
-

WIS

T p BH3HaUMMO ONTHYHY DI3HHUILIO
xony Ad = l2 — l1’ IUIA LHOTO

2 .2 a\? 2 2 a\?
L =L +(x—7) L,=L +(x+7)

Foletie (o) - (x—2)

2 2_ a a a a
lz—ll—(x+7—x+7)(x+7+x—7)

2 2
l2 — 11 = 2ax

(lz N ll)(lz + l1) = Zax

Ockinbku a<<L, To l2 + llzZL
l —l — ax

2 1 L

YpaxoByrouwu, 110 l2 — l1 = kA, MOXEMO 3amuCaTH:
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N="2=m A=

Bionoeios: A = 560 HM.

:> }\: ax

710 01610 °

1-2

kL

=560 « 10 (M)



