®dizuka 11

Ypok 63 InTepdepenitis cBiTiIa

Merta ypoky:

Hapuanabna: Ha npuxmani sBuma iHTEpdEpeHIlii O3HAHOMHTH Y4YHIB 13 XBUJIHOBUMHU
BJIACTUBOCTSAIMHU CBITJIa; O3HAHOMUTH YYHIB 3 JESIKUMH CHOCOOaMHU MPAKTHYHOTO 3aCTOCYBaHHS
iHTepdepeHtrii.

Po3BuBasibHa. Po3BuBaTu mMi3HaBaJbHI HABUYKM YYHIB; BMIHHS aHali3yBaTl HaBYaJIbHUN
MaTepiay, yMOBY 3aJiadi, XiJ] pO3B’sI3aHHS 3a7a4; BMIHHSI ~ CTHCJIO 1 T'PaMOTHO BHCIIOBJIIOBAaTH CBOIi
MipKyBaHHs Ta OOTPYHTOBYBATH IXHIO MPABUIIbHICTb.

BuxoBHa. BUxoByBaTH yBaKHICTb, 310paHICTh, CTIOCTEPEHKITHBICTb.

Tun ypoky: ypok BUBYCHHSI HOBOTO Marepialy.

HaounicTs i 00s1aqHaHHA: HaBYaIbHA TIPE3EHTALlIs], KOMIT IOTEP, MiIPYYHHUK.

. . Xix ypoxy
I. OPTAHIBAIINHUU ETAII
1. IIpoBectu Geciny 3a marepianom § 29

becioa 3a numannamu

1. Onuwimo docniou 1. Heiomona 3 suguenns oucnepcii ceimaia.

2. Hazeimb cim cnekmpanbHux Koibopis.

3. Ceimno AK020 KONbOPY HAUMEHuUle 3aN0MIIOEMbCA 8 Ped08UHI? HaluOLIbue 3A10MIIOEMbCI 8
pevosuni?

4. llaiime o3HayeHHs Oucnepcii.

5. Aki xapakmepucmuxu c8imnosoi Xeuni 3MiHIOIOMbCA N0 Yac nepexody 3 00H020 cepedosUud 8
iHwe?

6. Onuwims 6y008y ma npuHyun 0ii OUCNEPCItiHO20 CHEKMPATbHO20 anapamd.

7. Yomy HasKronuwnHitl c8im mu 6aUUMO Pi3HOKOIbOPOSUM?

2. [lepeBiputu BukoHaHHA BiipaBu Ne 29: 3aBnanus 1-4.

II. AKTYAJIIBALISI OITOPHUX 3HAHBb TA BMIHb

YoMy MuibH1 Oyab0aIiky paiay»KHoO 3a0apBIieHi?

Yomy paiinyxHo 3a0apBieHa MacisHa IUTiBKa Ha OBEPXHI Boan?
Yomy Take 3a0apBiIeHHS Aa€ TUIbKHU 1y>K€ TOHKA IUTIBKa?

II1. BUBYEHHS HOBOI'O MATEPIAJTY

1. InTepdepenuist CBITII0BUX XBHJIb

Jliid cBiTia, 5K 1 /Ui Oy[b-sIKUX 1HIIUX XBUJIb, € XapaKTEPHUM SIBULIE 1HTEpEPEHLIii.

InTepdepennia — siBuIe HAKIAAAHHA XBWIb, YHACIIAOK SIKOTO B /IeSIKMX TOYKAX MPOCTOPY
CIOCTepiraeTbes cTilike B yaci nocujieHHs (a00 nocsadaeHHs) pe3yIbTYIOUUX KOJMBAaHb.

[Ipy nommpeHHi CBITJIOBOI XBWJII B KOXHIM TOYLI MPOCTOPY, Ji€ MOLIMPIOETHCS XBUIIA,
B1JI0YBa€THCSI MEPIOJIMUHA 3MIHA HAPY>KEHOCT1 Ta MAarHiTHOI 1HAYKIII] €I€KTPOMArHiTHOTO MOJIA.

SIkio yepe3 AesKy TOYKY MPOCTOPY HMOLIMPIOIOTHCS JB1 CBITJIOBI XBHWJII, TO HAIPY>KEHOCTI MOJIiB
BEKTOPHO JIONAIOThCS (TaK CcaMO JOMAIOTBhCS 1 BEKTOpPM MAarHiTHOI 1HAYKIi). Pe3ymbryroua
HalpyXXEHICTh XapaKTepU3yBaTHME CBITJIOBY €HEPTil0, 10 HAJXOAUTh y JaHy TOYKY: UMM OijbIlIa
HaNpyKEHICTh, TUM OUIBIIOIO € EHEPTis, 1110 HAIXOIUTb.

VY BUINAAKY KOJIU HamNpsIMK{ HaIpy>KEHOCTEH MOJIIB JBOX CBITIOBUX XBHIIb, 110 MPHUXOAATh Y JaHy
TOUKY, 30IraroThCsi, PE3yJAbTYIOUa HAIPYXKEHICTh 3O0IIBIIYETHCS 1 B TOYIl CIHOCTEPIraeThes
MaKkcUMajbHE 30UIbIICHHS OCBITJIEHOCTI. | HaBmaku, KOMM HAIMPYKEHOCTI IOJIB HampsiMIIeHI
MIPOTHIIEKHO, PE3YNIBTYI0Ua HAMPYKEHICTh 3MEHIIY€ETHCS («CBITIO TACUTUMETHCS CBITIIOM).

11io uac inmepgepenyii enepeis ne sHUKA€E — 8i00y8aEMbCA i Nepepo3nooin y NPocmopi.

[IIo6 y meBHUX TOYKax MPOCTOPY BECh YaCc MOMIO BiAOyBaTHUCS TMOCHJICHHS ab0 mocinabieHHs
PE3YJIBTYIOUMX KOJIMBaHb, HEOOX1/IHE BUKOHAHHS BOX YMOB, SIKI HA3MBAaIOTh YMOBAMM KOTe€PeHTHOCTI
XBHJIb:

1) XBuWIIi MOBUHHI MaTy OJJHAKOBY YacTOTY (BIAMOBIIHO i JOBXKUHY);



2) pizHuug A@ nodyatkoBux ¢a3z XBWJIb Ma€ OyTH HE3MIHHOIO (XBWIJII, 1110 HAKJIAJAIOThCS, IOBUHHI

MaTH HEe3MIHHHH y 4Jaci 3cyB ¢a3).

KorepenTHi XBWIi — 11e XBUJII, IKi BIANOBIIal0Th YMOBAM KOT€pPEeHTHOCTI.

2. YmoBH iHTepdepeHIiHHNX MAKCHMYMY Ta MiHIMyMYy

S, %2

PosrisiHeMo 1Bl KOT'CPCHTHI1 CBITJIOB1 XBWJI1, SIK1 BUXOIATH 13 JZKCPCII Sl 152 B % z:.;é\/\ /\ NNN

OHAKOBUX (hazax, MOIIMPIOIOTHCS B OAHOPITHOMY CEpPEAOBHINI Ta HAIXOIATH Y

TOYKy M, po3TamioBaHy Ha BIJICTaHI d1 BIJl JKepena .S'1 1 Ha BIACTaHI d2
JoKepena S ”

Ad = d1 - d2 — reOMETPUYHA PI3HULS XOAY XBUIIb.

Konu xBuii HagxonsaTh y Touky M B omHakoBiil ¢asi, To B Toulli M yBech
4ac CIIOCTEPITAlOThCA  KOAUBAHHA  3I  30LIbWEHOI0  AMWIAImYy0ow  —
inmepgepenyitinuti maxcumym. lle BigOyneTbcs 3a yMOBH, IO Ha BIAPI3KY
Ad yxnapatumeThcsi OyIb-sIKE 1€ YKCIO JOBKHUH XBUJIb (TIApHE YHMCIO
I1B-XBUJIb).

YmoBa inTepdepeHUiiiHOr0o MAKCUMYMY:
B naniif Touli mpocTOpy BiAOYBAE€TbCA MOCHUIICHHS PE3YNIBTYIOUUX
CBITJIOBHX KOJMBaHb, SIKIIO PI3HUISI XOMY JIBOX CBITIOBHX XBHWJIb, IO

HA/IXOJATh y II0 TOYKY, TOPIBHIOE IIJIOMY YHCIY TOBKUH XBHJIb (TIApHOMY Slif‘ ]

YHCITy MIBXBUJIB).

A ) )
Ad = kA = 2k7, A — DOBXHHA XBWII; kK — IIijIe YUCIIO.

Konm xBuii HaaxonaTe y TOUKy M y IpOTHIIEKHUX (a3aX, BOHH 2ACUMUMYMb 00HA OOHY Y Mouyi
M cnocmepicacmocsa inmepghepenyiunuti minimym. lle BinOyneTbes 3a yMOBH, IO Ha Biapi3ky Ad

YKJIaIaTUMETHCS HETIapHE YMCIIO MiBXBUIIb.
YmoBa inTepdepenuiiHoro Minimymy: A4
B gpamiit  Toumi mpocropy BigOyBaeTbcs — mociaOneHHS
PE3YIBTYIOUMX CBITJIOBHX KOJIMBaHb, SKIIO PI3HUIS XOAY IBOX

V'V VYV
ad

Bi

dy

A Pe3ynbTytodi konmBaHHs

Ay

Bin pxepena S;

Sz

Bia pxepena S,

Ad—ZkA
)

Pesaynerytoui konveaHHA
;

S

epena S;

Ay
CBITIIOBUX XBUJIb, IO HAAXOAATH Y IO TOYKY, JOP1IBHKOE€ HCIIAPHOMY A [ N pommomee s
A LA

YHCITY TiBXBHIIb. 51

Ad = (2k + 1)%, A — DOBXMHA XBWIIL; k — IIiJIe YUCIIO. le

Ad = (Zk + 1) ?i,q mrepena S,

3. Cnocrepe:xeHHst inTepdepenuii cBiTiia

Crnocrepiratu iHTep(depeHIiifHy KapTHHY BiJ JBOX HE3aJIKHUX JDKEPEN CBITIa (32 BHHSATKOM

Ja3epiB) HEMOXKIIHBO.
s opepKaHHS KOTEPEHTHUX XBUJIb OJMH 13 3aCHOBHHUKIB XBHJIbOBOI
ontuku Tomac FOne BHUKOPUCTAB Bl BY3bKl IIUIMHH (51i52)’ K1 Oymm

po3TalioBaHi Ha BificTaHi 1 MM O/IHa BiJl OJJHOI 1 Ha SIKI TOTPAIISIIO CBITIIO BiJ
ofHOrO JKepena. JkepenoM ciyryBaia e ogHa uiimHa — S. BianosigHo 10
npuHnuny l[rolireHca KokHa miinuHa (S ) iS 2) MIiCsl TOTPAIUIsIHHS CBITIA

cTaBajia JpKepeJIoM BTOPMHHHMX XBWJIb. LI XBwii Oyiau KOT€peHTHI, OCKUIBKH
HACTIPAB/II HAJIXOIWIM BiJl OJTHOTO JpKepesa S 1 MaJld IeBHY pi3HHUI0 xony Ad
(MU 10 eKpaHa, PO3TAlIOBAaHOTO Ha BIJACTaHI 3 M, PI3HUMHU LUIIXaMH).
Skuo ang skoich TOYKM €KpaHa pisHHIS xomy Ad AopiBHIOBala MapHOMY
YHUCITY TIBXBHJIb, TO B I[ill TOYIII CIIOCTEPIraBCsi MAKCUMYM OCBITIICHOCTI, SIKIIIO

HenmapHoOMY — MiHIMyM ocBiTieHocTi. To6To FOHT criocTepiraB Ha eKpaHi iHmepgepeHyitiny Kapmumy:
YepryBaHHs CBITJIMX 1 TEMHUX CMYT y BHUIAIKy MOHOXPOMATHYHOI'O CBIiT/Ia Ta YePTryBaHHS pai Iy KHUX

CMYT Yy BUIAJKy O170TO CBITIA.
4. InTepdepeHitisi HA TOHKHUX IJIIBKAaX

N, — MOKa3HUK 3aJIOMJICHHS MOBITPA, N, — TIOKA3HHK 3aJI0MJICHHS ILUTIBKH, h — TOBIIIMHA IIIIBKU

it~ M



I3 mposiBamu iHTEpdepeHIlii CBITIa MH 9acTO 3yCTPIYaEMOCH, CIIOCTEPIraroun
OCBITJICHHSI TOHKOT MP030poi TIiBKU. CBITJIO0Ba XBHJIS YaCTKOBO BiJOMBAETHCS
BiJl 30BHINIHBOI TOBEpPXHI IUTBKK (XBWIS 1), 9aCTKOBO MPOXOAHTH Yepes
IUTIBKY 1, BIAOMBIIKMCH Bij il BHYTPIIIHROI MMOBEPXHI, TOBEPTAETHCS B TTOBITPS
(xBumst 2). OCKUTBKH XBHJIIS 2 IPOXOIUTH OUTBINY BiICTaHb, HIXK XBHIIA 1, Mixk
HUMH ICHY€ PI3HULS XOY.
OOuaBi XBWJII KOTEpEHTHI, aJpKe CTBOPEHI OJHUM JDKEPEIoM, TOMY B
pe3ynbTaTi X HakjIagaHHS CIIOCTEPIraeThCs CTiMKa iHTepdepeHIliiiia KapTuHa. Ko XBUjs 2 BiACTaE
BiJl XBWI | Ha mapHe YMCIIO MIBXBWJIb, TO CIIOCTEPIraeThCsl MOCWICHHS CBiTIA (iHTEep(epeHIiHHn
MakCUMyM), SKIIO Ha HemapHe — mociadneHHs cBiTia (iHTepdepenmiauii Midimym). Came
iHTEepdepeHIIielo CBITIIa 3yMOBICHHUN KOip 0ararboXx KoMax. viiiiieas
bine cBitno momixpomaTudHe (CKIAAAETHCS 3 XBWJIb PI3HOI JTOBKHHH),
TOMY JJIsl IOCUJICHHS CBITJIOBOTO BUIIPOMIHIOBAHHS PI3HOTO KOJIBOPY MOTPiOHA
pi3Ha TOBIIMHA IUIIBKU: SKIIO IJIiBKA Pi3HOI TOBIIMHU OCBITIIOETHCS OLITAM
CBITJIOM, TO BOHA BHABISETHCSA pailly’KHO 3a0apBiCHOIO (paiIyXHI MUIbHI
Oynp0aniky, paiIy’kHa MacjsHa TUTIBKa Ha MOBEPXHI Boau). Kpim Toro, pi3HULS XOAY XBUJIb 3aJICKUTh
BiJl KyTa NaJliHHS CBITJIa Ha IUTIBKY (31 301JIbIIEHHSAM KyTa MaJiHHA PI3HULA X0y 30UIbLIYETHCS), TOMY
TOHKI TUTIBKH TIEPEJIMBAOTHCS — 3MIHIOIOTH KOJIIP, KOJU 3MIHIOETBCS KT, M SKUM MU JIUBUMOCS Ha
TUTIBKY.

5. 3actocyBanHs inTepepeHnuii

InTtepdepeniro Ha TOHKHMX IUTIBKAX 3aCTOCOBYIOTH IS
npoceimnennss onmuxu. Lleit meton OyB BIIKpUTHI YKpaiHCHKUM
¢izukom Omnexcannpom TeomopoBuuem Cmakymnoro (1900-1983)
y 1935 p.

B ontuyHMX cucTemax, sKi MICTATh KiJibKa JIiH3, YHACTIIOK
B1IOUTTS Moke BrTpaudatucs a0 40 % eneprii csimia. 11[o6
3HU3UTH BTPATH, HAa TMOBEPXHIO JIiH3 HAHOCATH TOHKY IUIIBKY,
MOKA3HHUK 3aJIOMJICHHS SIKOI MEHIIWI BiJ MMOKa3HWKA 3aJIOMJICHHS Marepiaiy, 3
SIKOTO BHUTOTOBJICHO JiH3W. TOBHIMHY h TUTIBKH JOOMPArOTh TaKUM YHHOM, MO0 pi3HuUI xomy Ad
IIPOMEHIB BIJOUTHUX BiJ] 30BHIIIHBOT Ta BHYTPIIIHBOI TOBEPXOHb IUTIBKH, JOPIBHIOBAJIA MIBXBUII:

No
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4
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4
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=

Ninza

Ad = 2h = %, A — OOBXXMHA XBWII B IUTIBLII.

Y rtakomMy pa3i y BiZOMTOMY CBITJII BHKOHYETbCS YMOBa MiHIMyMy (BiZOMTI TpOMEHI
TaCUTUMYThHCS) 1 4epe3 JiH3y MPOXOAUTUME OLIbIIE CBITIA.

3a momoMororo iHTepepeHIii oyinwms aKicms wiighyeants nosepxti upooby. JIns boro Mix
MOBEPXHEIO 3pa3Ka i IyxkKe IIaJICHbKO ETaIOHHOKO IJIACTUHOK CTBOPIOIOTH MOBITPSHUI MPOIIAPOK. Y
pa3i OCBITJIEHHS IUTACTUH MOHOXPOMATHYHHUM CBITIIOM Ha TOHKOMY Eranonsa nacrua
MOBITPSIHOMY  KJIMHI MIX 3pa3kOM 1 IUIACTUHOI YTBOPIOETHCS égg’m otapox
iHTepdepeHIliiiHa KapTHHA y BUIVISII CBITIMX 1 TEMHUX CMYT. SIKicTh
nutiyBaHHS BH3HAYAlOTh 32 ()OPMOIO CMYT: HAsBHICTh HEPIBHOCTI

HaBiTh mopsAKy 10-8 M cnpuumnHSIE€ BUKpPHBICHHS iHTEp(dEpeHIIHHIX
CMYT.

[lepmm et Meron 3actocyBaB l. HeroToH. BukopucroByroun B S
HEBEJIMKY €TAJIOHHY JIiH3y, BiH JOMIrCcS Maike ileanbHOro uuridyBaHHSI 1//2
BEJIMKKX JIiH3 1 A3epKajl. Poib MIiBKM BUKOHYBAB MOBITPSHHUI MPOIIAPOK MiXK
1uTi(hyBaIbHOIO TIOBEPXHEIO 1 €TAIOHHOIO JIiH3010. [HTepdepenttiiina kapTuHa,

JKa BHHHKAJIa, MaJla BHUITIAO paﬁHY)KHHX KOHOCHTPUYIHUX Ki.]'[e]_lb, 1o |

oTpUMaJId  Ha3By  Kumblg  Herlorona.  Skmo  JiH3Yy  OCBITHTH
MOHOXPOMATHYHUM CBITJIOM, IHTep(EpeHIliifHa KapTHHA MaTuMe BUIIISI
CBITIIMX 1 TEMHUX KOHIEHTPUYHUX KiJIEIb.

IV. BAKPIIIJIEHHS HOBUX 3HAHb I BMIHb

I. UYn MoXHa crmocTrepiraté iHTepEepeHII0 CBITIIOBUX XBHIb, SKi
BHUITPOMIHIOIOTH JIBi €JICKTPUYHI JJaMITU? JIB1 CBIYKK? JBI Ja3epHi yKa3Ku?
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st crioctepeskeHHst iHTepdepeH il HeoOXiAHO MaTH JBi KOT€pEeHTH1 XBWIi. 3pOOUTH MOKH 110 J1Ba
OKpeMHUX JDKepena, 10 OyayTh KOT€PEHTHUMH, HEMOXJWBO. Tomy iHTepdepeHiis He Oyme
CIIOCTEPIraTUcCs BiJ ABOX €JIEKTPUYHMX JIAMII, BiJ] CBIUOK 1 BiJl IBOX JIA3EPHUX YKA30K.

2. SIK MOSICHUTH paily’H1 CMyTH, III0 CIIOCTEPIraroThcsl B TOHKOMY IIIapi racy Ha OBEpXHi Boan?

PaiinyxHi cMyru B TOHKIM IUTIBII (TOHKHM IIap Tracy) BUHHUKAIOTh B pE3yNbTaTi iHTepdepeHIii
CBITJIOBUX XBWJIb, BIIOMTHX BiJl BEPXHHOI Ta HIKHHOI MEXKI TUTIBKUA. XBWIJIS, BiIOWTA BiJ] HIKHBOT
MeX1, Bigcrae mo (as3i Big XBWIi, BIZOMTOI BiJ BEpXHBOI MEXi. BenwdyumHa 1BbOTO BifCTaBaHHS
3aNie)KUTh BiJl TOBIIMHH IUTIBKA Ta BiJ JOBXKHHH CBITJIOBOI XBWIi. BHachimok iHTepdepeHii Oyme
B110yBaTHUCh TMOCTA0JEHHS XBWJIb OJHUX KOJBOPIB Ta MIACWICHHS 1HIIMX. TOMY MICI TUTIBKH, IIIO
MaloTh Pi3HY TOBLIMHY, OyAyTh MaTH Pi3HUH KOJIIp.

3. ¥V nesikiil TOUIll MPOCTOPY MEPETUHAIOTHCS KOTEPEHTHI XBWII 3 pi3HHUIICI0 X0y 2,8 MKM. Skuit
pe3yabTaT iHTepdepeHIii B i TOYII, SIKIO TOBXKKHA XBHI S60 HM?

. .o A A
YmoBa inTepdepenuiiHoro Makcumymy: Ad = 2k-- = x—-; X — apHe YUCIIO.

. e . . — A _ A
YmoBa inTepdepenuiiHoro MiniMymy: Ad = (2k + 1)—5- = x5 X — HenapHe 4uCIO.
Mano: Po3zé’azannsn
A = 560 HM Ad:xi xzﬂ
2 A
-9
= 560-10 M M 2:2 8.1076
[x]=—=m™ x=—"—=10
M 560-10
Ad = 2,8 MKM
. Bionogiob: ockinbku x = 10 — mapHe 4YHCIO, Yy I[OMY BHMAAKY
=2,810 ™ CIIOCTEPIraeThes iHTepPepeHIlIHHINT MAKCUMYM.
x — 7

4.V nesky TOYKY HaAXOASATH 1Bl KOT€PEHTHI CBITJIIOBI XBHJII 3 TEOMETPUYHOIO pI3HMIIEIO X0y 1,2
MKM. JloBxkuHa XBuiab y Bakyymi — 600 HM. BusHaure, mocuneHHs uuM mnociaOleHHS CBITIa
B110yBa€THCS B TOYII1, SIKIIIO CBITJIO TIOIIMPIOETHCS Y BaKyyMi; TIOBITP1; BOJII; ajiMa3i.

. - A A
YMmoBa inTepdepenuiiHoro Makcumymy: Ad = 2k—- = x—-; x — apHe YuCIIO.

YMmoBa iHTepdepentiiinoro Minimymy: Ad = (2k + 1)% = x2

?; X — HEIIapHE YUCIIO.

Mano: Po3zé’azannsn
— A 2Ad
Ad = 1,2 mkm Ad = x> x = 244 [x]=2=wm
2 A M
= 1,210 ™M 20d 2:1,2:10
Bakyym: x = = X =————=4
0 0 0 600-10
A, = 600 M . 20d _ 20d _ 2Adn 21,210 %1
HoBiTps: X, = —— = —— = — X =———=—=4
1 1 o 0 1 600-10
-9 ™
= 600-10 "™ 20d  26d _ 2Adm, 21,210 %1,33
Boma:x, = =— = 5—=— X, =————=5
) 2 ) A 0 2 600-10
n = n,
1 _
20d _ 26d _ 2Adny 21,210 *-2,42
Amvaz: x, = 5— =5 = —3 x =——-7=10
n. = 1,33 3 3 — 0 3 600-10
2 3
Bionogios: X, = 4 — ToCWIIEHHS;, X = 4 — TIOCHJICHHS; xzzS -
n, = 2,42 nocabaeHHs (HaOIMKEHO); X 3le — TOCHJICHHS (HAOIMKEHO).
x - ?
0




x - ?
1

x - ?
2

x - ?
3

5. Tlpo3opa ckisiHa TuIacTUHA 3aBTOBIIKH (0,3 MKM OCBITIIOETHCSI ITyYKOM MOHOXPOMATHYHOTO
cBiTa noBkuHOIO 600 HM, SKWUW Tagae TMEePHEHAMKYISIPHO N0 TMOBEpPXHI TuiacTWHH. [loka3zHUK
3aJIOMJIGHHS TacTuHu — 1,5. Makcumym uu MiHiMyM iHTepdepenuii Oyae crnocrepirarucs, sKIIO
JMMBUTHCS HA TUIACTHHY: a) y MPOXiTHOMY CBIT/I1? 0) y BiIOMTOMY CBIT/i? 3BEPHITH YBary: sIKIO CBITIIO
BiIOMBAETHCS BiJl MEXI 13 CEpENOBHUIIEM OUIBIIOI ONTHYHOI TYCTUHU, TO BUHUKAE TOJATKOBA PI3HULIS

A
X01y >
. . A A
Ymosa inTepdepenuiiinoro makcumymy: Ad = 2k—- = x5 X — [1apHe 4HUCIIO0.

YMmoBa iHTepdepentiitnoro Minimymy: Ad = (2k + 1)% = x2

?; X — HEIApHE YUCJIO.

Mano: Po3zé’azannsn
= A 107° —
h = 0,3 Mkm A== D]=wm 3§ = 80010 _ 400.107°
n 1,5
-9
= 30010 "m < a) Y npoxigHoMmy CBITIi.
A_ = 600 M N N A
0 Ad=h+h+5+5=20+2 Ad = x =
12
= 60010 ™ N
X —=2h+ A
12
n=15
_ 2h+\ _ 4k
- > X, = ES + 2
-9
— 2 _M _ 4:30010 _
% [xl] =w=1 1 400107 2=5
a) Y BiIOMTOMY CBITJII.
— A A — e A
_q Ad =h+ h+-—=2h+- Ad—x22
L=2n+L = My g
X7 = 2 - *, % A
oM 430010 _
[xz] =w=1 x,=e 4 1=4
Bionogion: X, = 5 — MiHiMyMy iHTepdepeHuii; X, = 4 — MakcumMyM
iHTephepeHIlii.

V. IIIABUTTA NIACYMKIB YPOKY

becioa 3a numannamu

1. Jlaiime o3nauenus inmepgepenyii.

2. Axi xeuni Ha3uearoms KocepeHmuumu?

3. Hazeimb ymo8y inmepgepenyitinoco Makxcumymy i ymogy inmep@epeHyitinoco MiHiMyMmy.
4. Yomy 6 onmuunomy 0ianazoHi 8axHCKO CMBOPUMU OHcePeNd KO2EPEHMHUX XEUTb?



5. Oniwums oocnio T. FOHnea 3 omMpuMAaHHsA KO2EPEHMHUX CEIMI08UX X8UNb. Y YoMy cymb 11020
Memooy?

6. Yomy mouxi naieku marome paudydicie 3a0apeieHHs?

7. ¥ uomy nonseae memoo npoceimnenns onmuku 3a 00nomo2oio inmepghepenyii?

8. Ak 3a donomozoio inmepghepenyii nepegipumu aKicmo winighy8anHs n08epPXoHsb 8Upodis?

9. Haz6imb npuxiaou 8UHUKHEHHs iHmep@hepeHyitiHuX KapmuH y npupooi.

VI. JOMAULIHE 3ABJAHHS

[TosToputu § 30, BripaBa Ne 30 (2, 3)



Jlooamkoei 3a0aui
1. Yomy kpwmiblsi 6abku mepenuBatoTbesi? [Ilo MokHa ckazaru mpo TOBIIMHY i1 Kpuitenb? YoMy
NePEeTMBAETHCS BHYTPIIIHSA (TIepIaMyTpoBa) YaCTUHA MYIILTi?
Kpunbis 6abku nepenmBaroThCs yepes sABHIe iHTepdepeHIlii — CBITIO Majae mij pisHUMHU KyTaMH,
1 31 CIIEKTPY MOCHITIOIOTHCS Pi3HI HOTro CKIanoBi. MokHA cKa3aTH, IO TOBIIWHA i1 KpUJIEIh MOPIBHSHA
3 JIOBXWHOIO CBIiTJIa. AHAJOTIYHO, BHYTPIIIHS 4YacTHHA MYIUIl TEPEIUBAETHCA Yepe3 SBUIIC
iHTepdepeHIIii 1 3MiHy KyTa MajiHHA CBITJIA.

2. KorepeHTHI mKepena XBHJIb BUIIPOMIHIOIOTh MEXaHIUHI XBHJI JOBXHUHOIO 54 mMMm. Skum Oyne
pe3ynbTaT iHTepdepeHIrii B TOYII, BiJIaJICHIH B KEpes XBUJIb Ha BijacTaHi 4 M 14,27 m?
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YmoBa inTepdepenuiiHoro Makcumymy: Ad = 2k—- = x—-; X — apHe YUCIIO.
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YmoBa inTepdepenuiiHoro Minimymy: Ad = (2k + 1)~ = x5 X — HenapHe 4uCIO.
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dz = 4,27 M Bionogiob: ocxineku x = 10 — mapHe 4YHCIO, Yy IIbOMY BHIIQJIKY
CIOCTEPIraeThes iIHTepPepeHIIIHHNN MAKCUMYM.
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3. BusHauTe TOBIIMHY IUTIBKM Ha TIOBEPXHI JIH3H, SKIIO IUIIBKA pO3paxoBaHa HA MaKCHUMaJbHE
TaciHHS CBITJIOBOI XBHIII IOBXXKHUHOIO 555 HM. AOCOIIOTHUIN ITOKA3HMK 3aJI0OMJICHHS ILTiBKy — 1,231,
Mano: Po3zé’azannsn

7\0 = 555 HM XBuii, BIgOUTI BiJ 30BHIIIHLOI Ta
1 2 BHYTPILIHBOI MOBEPXOHb IUTIBKU, MalOTh
cc5.10" TaCUTH OJ[HA OJHY, TOMY Pi3HHUILISA iIXHBOTO
- M X0y BIJINTOBI/IaTUME YMOB1 MiHIMyMY:
A
n = 1,231 ; Ad = (Zk + 1)
h —? OckinbkM B TpoIeci MPOCBITICHHS

ONTHKH HAMararTbCs BUKOPHUCTOBYBATH
SKOMOIa TOHIII IUIIBKM, TO HaWMEHIIA TOBINMHA IUIBKK BiAIIOBigaTHMeE
YMOBI:
A
Ad = >

JlomxrHa XBHJII y TUTIBIII MEHIIIA BiJl JOBKWHU XBUJIl Y BAKyyMi B 11 pa3iB:

[I1iBKM PO3paxoBYIOTh UIsi HOPMAJIbHOTO MAJiHHS CBITJIA, TOMY PI3HHII
X0y JOPIBHIOE TIOJBIMHIN TOBIIWHI ITiBKU: Ad = 2h

— }\0 — — }\0
2h==w = h=7r
_9 _
hl=m  h==31"1113¢10" (M)




| Bionogiov: h~113 um.

4. YV pgocmai FOura Bigcrans Mixk nuiamHamMu 0,07 MM, a BiACTaHb BiJ MOABIMHOI IIIJIUHU J0
ekpaHa 2 M. Komu mpumiaz OCBITWIM 3€JI€HUM CBITIOM, TO BiJICTaHb IO TEPIIOTO MaKCUMYyMY
ctaHoBuia 16 MmM. Bu3HauTe 3a IMMH TaHUMH TOBKUHY XBHJIL.

Mano: Po3zé’azannsn
a = 0,07 mm Y meBHit Toumi C expaHa Oyae
MaKCHUMYM OCBITJICHOCTI 32 YMOBHU:

=710 ™ Ad = 2k%= In

Elrx
L=2mM T % 7 Bu3HauuMo ONTHYHY PI3HUIO XOMY
x = 16 MM ¢ ‘j Ad =1, -1, I[J.IH 11BOTO SaC.TOCY€M0
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VYpaxoByrouw, 1o [ ,— L= = kA, MOXXEMO 3aIucaru:
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Bionogios: A = 560 uM.



