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Leapb padoTel: chopMyarpoBaTh TUIIOTE3Y U3YUECHUS HAa PA3HBIX YPOBHSX CIIOKHOCTH, U3YUYHUTh
HEKOTOPBIC METO/IBI OTpe/IesieHUs (DOKYCHOTO PACCTOSTHUSI TOHKHX JIMH3.

IIpubGopbl 1 NPUHANIEKHOCTH: ONTHYECKAs CKaMbsi ¢ HAOOPOM PEUTEPOB,
OCBETHTENIb C HUCTOYHHUKOM IUTaHUS, HKpaH, coOuparolias W pacceuBaronas
JIUH3BI.

Kpartkoe TeopeTrnyeckoe BBeieHue

JIuH3a — 3TO OOMH U3 OCHOBHBIX JJIEMEHTOB ONTHYECKUX CHUCTEM,
MpeHa3HAYEHHBIX IS MOTYUYEHUs ONTUYECKUX n300paxeHuit. OHa npecTaBiseT
co0Ol ONTHYECKHU MPO3pavYHOE TEJO (HApUMep, U3 CTEKIIA), OTPaHUYEHHOE C JIBYX
CTOPOH TMPETOMIISTFOIIMME (4are Bcero cdepuueckumu) moBepxHocTsIMH. Ecim
paccrosiuue 010, (puc. 1) Mexay dTUMH MOBEPXHOCTAMH 3HAYUTEIHHO MEHBIIIE
paanyCcoB KPUBU3HBI, TO JIMH3Aa Ha3bIBaeTCa TOHKOM. Ee Bepmmnbl O1 1 O2 B 3TOM
CIIy4ae MOHO CYMTATh COBIAJAIOIIAMHU B TOYKe (), Ha3bIBAEMON ONTHYECKUM
HEeHTpOoM JuH3bL. [IpuueM och, mMpoxonsias 4epe3 ONTUYECKUN IEHTP JUH3bI U
LHEHTPbl KPUBU3HBI €€ NPEIOMIISIONIUX ITOBEPXHOCTEH, HA3bIBAECTCS TJIaBHOMU
ONTUYECKOU OCBIO JUH3HI (TipsiMast PP’ puc. 1).
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Puc. 1

Ecnu nanmpaBuTh Jiyd cBeTa MapayljieIbHO TJIABHOM ONTHYECKOW ocH (BOIM3U
HEee), TO MPEJIOMUBIIKCH, OH MPOHIeT yepe3 Touku Fi wim F, (B 3aBUcHMOCTH OT
TOTO, CJ€Ba WJU CIIpaBa OT JUH3BI MAJaeT Ha HeEe JIyd), JieKallre Ha TJIaBHOU
ONTUYECKOW OCH JIMH3BI. DTH TOYKH HA3bIBAIOT TJABHBIMU (POKyCaMH JIMH3BI, a
cama JIMH3a, MPEJIOMIISIONIAs JIy9d TakuM o0pa3oM, Ha3bIBAeTCA COOMpAroIIei
(puc. 1, a). Ecnu e nocne npejnoMieHus: CBETOBOTO JTyya JUH30M uepe3 Touku Fq
uin F, (rmaBHble (OKYCBI) MOKHO MPOBECTH JUIIL MPSIMYIO, MPEIACTABISIOLLYIO
MPOJIOJKEHUE MPETOMIIEHHOTO Jyya B HalpaBJIEHUH, OOPAaTHOM HAIPaBIECHUIO €T0
pacrpocTpaHeHus, TO Takas JITH3a Ha3bIBaeTCsl paccenBatoniei (puc. 1, 6).

PaccTostHue MeXay ONTHYECKUM IIEHTPOM JIMH3bI U €€ TJIaBHBIMU (hOKycamMu
(paccrostaus iy wim f,) Ha3pIBAIOT IIaBHBIMH (DOKYCHBIMH PACCTOSSHUSMH JIMH3BI.



Onu paBHBl Mexay coboit, T.e. f1 = f, = f, ecnmu cimeBa u crnpaBa OT JUH3BI
HaxXOJUTCS OJIHA U Ta K€ cpejia (HarpuMep BO3AYX).

JKCNEePUMEHTAJIBLHAS YCTAHOBKA M METOAbI U3MEpPEeHUs
(poKycHBIX paccTOSTHIH

['maBHOE (hOKYyCHOE paccTOsSIHUE TOHKUX JIMH3 MOKHO M3MEPUTh Pa3IHuHbIMU
crioco6amu. /{7151 3TOM 11eTM UCTIONB3YEeTCsl YCTaHOBKA, IIPE/ICTaBIICHHAs Ha puC. 2.
VYcraHoBKa COCTOUT U3 ONTHYECKOW ckambu 1, HA KOTOPOU ¢ MOMOUIBI0 PEHUTEPOB
2 pacrioiararoTcsi OCBETUTENb 3, UCClielyeMas JJMH3a WM CUCTeMa JIMH3 4 U SKpaH

5. Onrtuyeckas  cKambs

3 6 4 J cHaO)XXKeHa  WIKajJoh  JJis
______________ MU3MEPEHUS IIOJIOYKEHMS
OCBETUTENISA, JUH3 U DKpaHA.

2 2 2 B KauyecTBe Ipeamera,
I_\_/'a vt "—'\_/J M300paKeHHe KOTOPOTO
1 IPOEKTUPYETCA JIMH30M Ha

Puc. 2 JOKpaH, HCHOJIL3YETCA CETKa

6, pacroJioKeHHas B

IepeHEN YaCTU OCBETUTEIIS.

Pacrnonaras Ha ONTHYECKOW CKaMbe COOMpAIONIYIO JIMH3Y, IOJNyYuM Ha
JKpaHe JIEHCTBUTEIbHOE N300pakeHue mpenmeta (cetku). [Ipu aTom xon myueit B
JMH3€ UMEET BUJI, IPECTaBICHHBIN Ha puC. 3.

3anumieM bopmMyITBI
A ToHKOH JTuH3bI (1)—(3)
/ 11,1 (1)
/ f a b
\ J rne f — rmaBHOe QokycHOe

J

paccTossHMEe  JIMH3bI; a —
paccTostHUE OT TMpeaMeTa 0
ONTHYECKOrO LEHTPA JIMH3BL, D
Puc. — paccTosiHUE OT U300paKEeHUS
JO0  ONTHYECKOro  IIEHTpa

JIMH3BI.
N3 (1) cnenyer, uto
fo )
a+b

OueBugHO, uTOo (opmyna (2) MoXeT ObITh HCIOJIb30BaHAa Kak paboyass s
OTIpE/IEeNIECHUS IJIaBHOTO (POKYCHOTO PAcCTOSHUSI COOMPAIOIIE TOHKOW JIMH3bI, JUIS
Yero JOCTAaTOYHO M3MEPUTH JIUIIb paccTtossHus a u b. Crienyer, oqHAKO MMETh B
BUJY, YTO HM3MEpsisl PACCTOSHUS OT MpeAMeTa M M300pakeHHs 10 ONTHYECKOTO
LEHTpa JUH3bI, Mbl JIOMYCKaeM OIUNMOKY MOpsAKa TOJUIMHBI JUH3bL. [losTomy
U3MEpEHHE IIaBHOTO (POKYCHOTO pacCTOSIHUSI TOHKOM JIMH3BI UMEET CMBICI TOJBKO
C TOYHOCTBIO J0 €€ TOJILIUHBI.
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Puc. 4

B mnpakThke Hay4yHOTrO 3KCIIEpUMEHTA 4YacTO HCIOJBb3YETCS WHOM METOX
OTIpEJICICHHsS] TJIABHOTO (POKYCHOTO PACCTOSHUSI COOMPAIOIIMX TOHKHUX JIMH3,
pa3paboranHblii beccenem u monyuuBIIME Ha3BaHWe MeToaa becceus.
PaccMmoTtpum 3TOT METOI.

[TycTh paccTosiHMEe MEXIy MPEIMETOM M dKpaHoM mpebiinaet 4f. HerpyaHo
yOenUuThCs, 4TO B 3TOM CIllydyae BCErja HaWIyTCs JiBa TaKUX IOJOKECHUS JIMH3BI
(puc. 4), mpu KOTOPHIX Ha DHKpaHE IMOJYYAIOTCS OTYETIMBBIE H300paKeHUS
npeaMera (B OJJHOM Cly4yae YBEJIIMUEHHOE, B IPYTrOM — YMEHbIIIEHHOE). [ToCKOIbKY
B 000UX CydasiX M300pakeHUs MpeIMeTa Ha SKpaHe MOTy4yaroTcsl ¢ MOMOIIbIO
OJIHOM M TOM e JIMH3bI, TO Ha OCHOBE (hopMyJbl (1) MOXKHO 3amucaTh

£+£:i+£:£ (3)
a b a b f

WIH
ab
11 _ azbz :f_ (4)
a +b a,+b,
Ho, kak cnenyet u3 puc. 4
ar+bi=ax+by=1L; (5)
al—b1=a2—b2=|. (6)
Torna ¢ yuerom (5) BelpaxkeHue (4) mpuMeT BUJT
albl = azbz, (7)
WK, BBIPa3uB az U by gepes | u3 (6), momyuum
aibr = (1 + ap)(by - 1), (8)

OTKYy/Jla CJIEIy€eT, UTO
bl —d] = l. (9)



Takum obpaszom, yuutsiBas (5) u (9), cocTaBisieM CUCTEMY YpaBHEHUI:

b —a =1, (10)
b+a =L,
pelmB KOTOpYyIo, OyJIeM UMETh:
al:L__I’ bl:L_+|- (11)
2 2
[ToxcraBmss 3t 3HaYeHUS a; ¥ b1 B popmyay (3), Haxomaum
L -1
f=—"—. 12
4L (12)

®opmyna (12) sBusercs pabouel ajid ONpeeieHUs] TJIABHOTO (POKYCHOTO
paccTosiHusl coOuparoiei TMH3bl MeTo10M beccenst.

PacceuBatonue JAUH3bI HE AAIOT JACHCTBUTEIBLHOTO M300pa’K€HUs MpeaMera
Ha dSkpaHe. [loaToMy nmsi onpeeneHuss WX TIaBHOTO (POKYCHOTO PACCTOSIHUS
npuoOeralT K MOMOUIM coOuparomed JUH3bl. MEeTOoJ0B ONpeneseHus: TJIaBHOTO
(OKYCHOI'0 pacCTOSIHUSI PACCEUBAIOIINX TOHKUX JIMH3 TAK)KE€ HECKOJIbKO. B maHHO#
paboTe Mbl paCCMOTPHUM TOJIBKO METO ABOWHOI (POKYCHPOBKH.

CyTp 3TOro MeToAa COCTOMT B TOM, YTO C OMOILIBIO COOMPAIOIIECH JTMH3BI, C
ONTUYECKOW CHJION OOJIBILIEH, YEM Y pACCEMBAIONICH, OJYyYarOT HA KPAHE YETKOE
n300paxeHue npeamMera (puc. 5). 3aTeM MexAy PKpaHOM U cOOMparoleil JIMH30M
pacroyiararoT pacCceuBarOIIyl0 JHH3Y Ha paccTosHHU D oT skpana. [Ipu 3TOoM
pe3koe n300pakeHue Ha sKpaHe ucueszaeT. [lomemas 3kpaH Ha pacCTOSHUU a OT

3, 5, paccenBaroen JINH3BIL,
OMATh TMOJY4YaloT PEe3Koe
S/,/f M IS s, U300paxeHue npeamera. B
= CUITY B3aMMHOM
\\t 00paTUMOCTH CBETOBBIX
b u Jy4eld MOYKHO CUMTATh, UYTO
S1 ecTh N300paKEHUE TOUKU
Puc. S, B pacceuBaroIleil JIMH3E,

dbopmysa KOTOPOH B TAHHOM CJTydae 3alMIIeTCs B BUIC
111 w3

f a b
13 KOTOPOH CIEAYET, YTO
foab (14)
b—a

®opmyna (14) sBasercs paboueit s omnpeneiaeHus (OKYCHOTO PacCTOSHUS
pacceuBarollel TOHKOW JMH3bL. JlJIsi 3TOro cieayer HU3MEpPUTh CIEAYIOIINE
paccrostHus: D — paccrosHue MeXay pacceMBarolIeH JHMH30H (TOouHee, ee
ONTUYECKUM IIEHTPOM) U IKPAHOM, KOTJIa YeTKOE M300pakeHHEe TpeIMeTa (CETKH)
Ha HeM OBLJIO MOJYYEHO C MOMOIIBIO COOMPAOIICH JIMH3BI, @ — PACCTOSIHUE MEXKTY
pacceuBaroIIel JIMH30M U 9KPaHOM, KOTja N300pakeHne npeameTa (CETKH) Ha HeM
OBLJIO MOTYYEHO C MTOMOIIBIO 00EUX JINH3 (COOMPAOIIECH U PACCEUBAIOIIIEH).



Jns  HAXOXIEHMS OTUX  PACCTOSHUM  HEOO0XOAMMO  3a(UKCHUPOBATh
KOOPJIMHATBI X1, X2 U Xp, TAE X1 — KOOpAMHATAa TOYKU S; (IEpBOE MOJOKEHHE
9KpaHa); X2 — KOOpJAUHATA TOYKU Sy (BTOpPOE MOJOXKEHHUE IKPaHa); X, — KOOpAUHATA
MTOJIOKEHHUSI HA ONTUYECKON CKaMbE€ PACCEUBAIONIEH JIMH3BL. TOraa pacCcTosHUS a U
b MoryT OBITH IIpe/ICTABICHBI B BUC

a=xy—x,; b=x1-x,. (15)
3ananue

1. Onpenenuth (QOKyCHOE pacCTOSIHME COOMparomel JTUH3bI Ha OCHOBE
(bopMyIIBI TOHKOW JIH3HI.

2. Onpenenuth POKYCHOE PACCTOSHUE COOMPAFOIIEH JTUH3BI MeToI0M beccers.

3. Ompenenuth (POKYCHOE PpACCTOSHUE PACCEHBAIONICH JIMH3BI METOJIOM,
OCHOBAHHBIM Ha MCIIOJIb30BAaHUH COOUPAIOIICH JTHH3HI.

MeToauka U TEXHHUKA U3MEPEeHUH

1. YcraHoBuTE 3KpaH Ha TOCTATOYHO yJIaJIEHHOM PacCTOSIHUU OT OCBETUTEIS.
Pacnonoxxure Mexay 3KpaHOM M OCBETHTENEM COOMPAIOIIYI0 JMH3Y U IUIABHO
nepeMelaiTe ee BIOJIb ONTUYECKON CKaMbHU /10 MOJYYEHHUS Ha dKpaHE PE3KOro
U300paKeHUsI peMeTa (CETKH).

2. I3MepbTe paccTosiHEE OT MpeaMeTa @ U ero W300pakeHusl Ha dKpaHe b 10
ONTUYECKOTO LIEHTPA JTUH3BI.

3. 3mephTe MmoNIoKeHHE dKpaHa U MOBTOpUTE OMBIT. OMBIT TMOBTOPUTE HE
MEHEE TPeX pa3 MpH Pa3INYHBIX PACCTOSHUIX dKpaHa OT ocBeTuTens. Pesynbrar
U3MEpEeHuil 3aHecuTe B Ta0. 1.

4. Onpenenute, Moyb3ysich GopMynon (2), rinaBHoe (POKYCHOE paccTOsSTHUE
COOMPAIOIICH JINH3BI B KAKIOM OIBITE U HAHJANUTE CpPeHEe 3HAUCHUE f .

Tabmuna 1

Ne a, cM b, cMm f, cm 7, cM

WIN |-

OnpenesieHue rj1aBHOTo GOKYCHOI0 PaccTOSIHUA
coOuparmei JuH3bl MeTooM beccens

1. YcTaHoBuTE 9KpaH Ha ONTHYECKON CKaMbe TaK, YTOOBI PACCTOSTHUE MEXKTY
HUM | IIPEIMETOM (CeTKOM) ObLT0 Ooibie yeM 4f (opueHTHpOBOYHO).

2. Pacionoxxute coOMparomiyo JUH3Y MEXIy MPEeIMETOM M JKPaHOM Tak,
qTOOBl HAa S3KpaHE IOSBWIOCH PE3KOE YBEIMYCHHOE H300pakCHHE IpeaMera
(ceTkm). 3anuIKTe JCICHHUE KAl d1, COOTBETCTBYIOIIEE TOJIOKCHUIO JIMH3BI Ha
ONTUYECKON CKaMBbE.

3. [lepemecTrTe, HE U3MEHSS PACCTOSHUS MEXKIY OCBETHTEIIEM W SKPAHOM,
JIMH3Y BJIOJIb ONITHYCCKON CKaMbH TaK, YTOOBI Ha SKpaHe MOSBUIIOCH YMEHBIIICHHOE



n3o0paxkeHue  mpeamera  (CETKH).  3amuImuTe  JeJeHUWEe  MIKadbl  dy,
COOTBETCTBYIOILIEE HOBOMY MOJIOKEHHUIO JIMH3bI HA ONTHYECKOW CKaMbe.

4. Onpenenute paccTossHUe | Kak pasHOCTh MEXKIY ABYMS MOJOKEHHSIMU
auH3EL T.€. | = ax — ay.

5. 3MepbTe paccTosiHre MEXKIY MPEAMETOM M 3KPAaHOM (OJITHAKO OHO JIOJKHO
octaBaThcs Ooubie yeM 4f) u moBTopute onbiT. ONBIT TOBTOPUTH HE MEHEE TPEX
pa3. Pe3ynbpTaThl u3MEepeHuil 3aHecuTe B Ta0I. 2.

6. Paccuuraiite (okycHOe paccTosiHUE COOMpAIONIeH JMH3BI MO METOIY
beccens nns Bcex Tpex OMNBITOB M HAWAUTE cpeiHee 3HaueHue. Pe3ynbrarhbl

3aHecuTe B Ta0II. 2.
Tabmuua 2

Ne | Lem | a1, cMm | a2, cM I, cm f, cm /. cm

WIN |-

Onpenesenue riaBHOro GoKyCHOro paccTosTHUSA
paccenBaOIIel JTMH3bI

1. YcTaHoBUTE Ha ONTHUYECKOM CKaMbe MEXKIY JKPaHOM M OCBETUTEJIEM
cobuparonryto auH3y. C ee MOMOIIBI0 MOJyYUTE€ Ha HKPAHE YMEHBIIEHHOE
M300pakeHHe mpeameTa (CETKH).

2. 3anuImTe AENIEHUE Kbl X1, COOTBETCTBYIOIIEE NaHHOMY IOJIOKCHHIO
IKpaHa.

3. YcraHoBuTe MeXAy coOwparomeld JIuMH30H ©u  dKpaHoM (Ommxke K
coOuparomeld JMH3€) pacceuBamoInylo JuH3Y. llepeMemias dkpaH BHOJb
ONTUYECKOW CKaMbH, BHOBb MOJIYUHTE pE3K0e M300pakeHue npeamera (CETKu).

4. 3anumuTe AENeHUE Kbl Xz, COOTBETCTBYIOIIEE HOBOMY IOJIOKECHHIO
IKpaHa.

5. 3anuiuTe JAeNeHWe IIKalbl X2, COOTBETCTBYIOIIEE IOJIOKEHHUIO Ha
ONTUYECKON CKaMbe pacceuBarollel JIUH3bI (TOYHEE, €€ ONTUYECKOTO LIEHTPA).

6. Onpenenute 3Ha4YeHUs paccTosHUM a W b mo ¢opmymnam (15). Ombir
HOBTOPHUTE HE MEHee TpeX pa3. Pe3ynbraTsl u3MepeHuii 3anecure B Tabi. 3.

7. Onpenenute, noyb3ysich Gopmynoin (14), rmaBHOEe (HOKYCHOE pacCTOSTHUE
pacceuBaroIiel JIMH3bI B KaXKJI0M OIBITE, a 3aT€M HalJIUTe ero cpeiHee 3HaueHHe

fep-

Tabmuma 3

~

Ne| x1,eMm [ x2,eM | xp,eM | a,em | b,em | f, eMm fips CM

WIN |-

CnenaiiTe BBIBOABI O  TOYHOCTH oOmpeneiaeHus (HOKYCHOTO pacCTOSIHUS
VCIIOJIb3YEMBIM METOJIOM.



Bomnpoce! 1 3a1aHust 1151 CAMOCTOSITEILHOM PadoThI

1. Kakoli U3 IByX pacCMOTPEHHBIX B pa0OT€ METOJOB ONpPENEICHUS IJIaBHOTO
(OKYCHOTO pacCTOSIHUSI COOMPAIONTNX JHH3 sIBisieTcs Oosiee TouHbIM? [Touemy?

2. Kakme w™etomsl ompeneneHus TJIAaBHOTO  (OKYCHOTO  PACCTOSHUS
pacceuBaIIMX JMH3 BBl 3HaeTe enie, KpOME TOro, YTO PACCMOTPEH B JAHHOU
pabote?

3. 3aBuUCHUT IM TJIaBHOE (DOKYCHOE pACCTOSHUE JIMH3BI OT JJIMHBI BOJHBI
najaromero Ha Hero ceera? Eciu 3aBucHT, TO, KAKUM 00pa3zom?

4. Yto Ha3bIBAIOT ONTHUYECKOMN cuiioi JnH3bI? Kak U3MEHUTCS onTUYecKas cuia
IIPYU MOTPYKEHUU JIMH3bI B ONITUYECKU MPO3PAUYHYIO KUJKOCTh?

5. Uto Ha3bIBaIOT yBENUYEHUEM JIUH3bI? I3MEHUTCS U yBEIMYEHUE JIMH3BI MPU
MOTPYKEHUH €€ B ONTHYECKH MPO3pauHyr0 KUAKOCTh? Ecnmm wm3menwutcs, To,
KakuMm oopazom?

6. Kak cooTHOCHTCS omTHUecKas JIMH3a CO 3BYKOBOM JIMH30M?

7. W3mepeHwe KakuxX BEJIMYUH BHOCUT HAuMOOJbIIYI0 (HAMMEHBUIYIO)
MNOTPEHIHOCTh IO OMPEAEIICHUIO (POKYCHOTO pacCTOSTHUSA?

8. Ecnu nmuH3y paspesaTs o quaMeTpy, TO MPUOOPETET U OHAa HOBBIE CBOMCTBA,
€CJIM J1a, TO KaKue€ U IPHU KaKUX yCIOBUAX?

9. B yem cocTouT 3aMedaTenbHOEe CBOMCTBO JTMH3bI?

10. B yem cocTouT pa3nuyue TOHKUX U «TOJCTBIX) JTUH3?

11. Kakue siBiieHUsT HaOJII0Ia0T C TTIOMOIIBIO TTOOOYHBIX (DOKYCOB JIMH3BI?

12. Yro Ha3bIBAIOT (POKATBHON MIOCKOCTHIO JTUH3bI? CKOJIBKO MX?

13. OObsacHutTe, MovyeMy H300paKeHHE, MOTYy4YaeMOEe C TIOMOIIBI0 JIMH3HI,
UHOTAa ObIBaeT OKpaIIEHHBIM?

14. Kak onpenenuTs painyc KpUBU3HBI JTUH3bI?

15. C xakoil TOYHOCTBIO MOJUPYIOT MOBEPXHOCTH JTUH3bI?

16. Kak ¢ momoIIs10 JTHH3BI MOTYyYUTh KOJTTMMUPOBAHHBIN MTy4OK CBETa?

17. Yto Ha3BIBAIOT IJIOCKOMAPAJIICILHON JIMH30M, U TJI€ OHA IPUMEHSIETCA?

18. CymiecTByIOT 11 3ByKOBBI€, DJIEKTPOMATrHUTHBIE JINH3HI?

19. TlocTtpoiite n300paxeHue ¢ MOMOIIBIO BRITYKIIOTO, BOTHYTOTO 3epKaJia.

20. Kak ycrpoen mpoxektop? Kak yBennuuth KOIPPHUIMEHT MOIE3HOTO
JEUCTBUS MTPOKEKTOpA?

21. HazoBute criocoObl ONpeeieHHs] Ka4yeCTBA U3rOTOBIICHUS JTMH3HI.

22. TlocTtpoiiTe uU300paKeHHE CTPEIKU, PACIOJOXEHHOW 10 TJIaBHOU
ONTUYECKON OCH JIMH3BI.

23. Hamumurte pedepaT NO NPUMEHEHHIO COJIHEYHBIX KOHIICHTPATOPOB
HHEPruM, OMUIINTE UX YCTPOMCTBO.

24. U3oOpakeHHWe CYMTAIOT KOHTPACTHBIM HJIM cJIal0 KOHTpacTHhIM. YTO
MOHMMAIOT TOJA JaHHBIM TepMUHOM? OOBsICHUTE (U3HUECKUNH CMBICT 3TOTO
TOHSITHUS.

25. Kak u3rotoBUThH 3ByKOBBIE JIMH3bI? OOBSCHUTE TPUHIUI UX JEHCTBUSA?

Jluteparypa
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