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Heap padoTbl: chopMynrpoBaTh TUIIOTE3Y U3YUCHHS HA Pa3HBIX YPOBHSX CII0)KHOCTH, U3YYHUTh
HEKOTOPBIC METO/IBI OIPEIEIICHUs (DOKYCHOTO PACCTOSHUS TOHKHX JIHH3.

IIpubopsl 1 NPUHANJIEKHOCTU: ONTHYECKAs CKambsi ¢ HAOOPOM pEHTEpOB,
OCBETUTEIb C HWCTOYHUKOM IHUTaHUS, SKpaH, cobOuparomiass U pacCcerBaroas
JIVH3BIL.

KpaTkoe TeopeTnyeckoe BBeJeHHE

JIluHza — 3TO OJMH U3 OCHOBHBIX JJEMEHTOB ONTHUYECKUX CHUCTEM,
MpeTHA3HAYCHHBIX VIS TTOTYYEHUS ONTUYECKUX n300paxenuii. OHa mpeicTaBiseT
co00l ONTUYECKHU MPO3pavyHOE TEJIO (HApUMep, U3 CTEeKJIa), OTPAaHUYEHHOE C ABYX
CTOPOH MpEeJOMJISIOMMUMEU (Jalrie Bcero chepuyecKuMHU) MOBEpXHOCTAMH. Eciu
paccrosinue 010, (puc. 1) MeXay >TUMH MOBEPXHOCTSIMHU 3HAYMTEIILHO MEHBIIE
paanycoB KpUMBHM3HBI, TO JIMH3a Ha3biBaeTcs ToHKOUW. Ee Bepumubl O; u O, B 3TOM
Clly4ae MOKHO CUMTATh COBMNAJAIONIMMHU B Touke (), HA3bIBAEMOW ONTHYECKUM
HEHTPOM JMH3bL. [Ipudem och, mpoxonsinas yepe3 ONTHYECKUU LEHTpP JIMH3BI U
LHEHTPbl KPUBU3HBI €€ NPEJIOMIISIONIUX [MOBEPXHOCTEH, HA3bIBAETCS TJIABHOU
ONTUYECKOW OChIO JINH3HI (TIpsimast PP, puc. 1).

1 > - s
. P F[~ 0|0, _P’
Oy e

Puc. 1

Ecnu nampaBuTh JIyd cBeTa mapayijiebHO TJIABHOW ONTHYECKOW OCH (BOIM3U
HEe), TO MPEJIOMUBIINCH, OH MPOWIeT yepe3 Touku F; unu F;, (B 3aBUCHUMOCTH OT
TOTO, CJE€BAa WJM CIIpaBa OT JMH3bI MAJAeT Ha HEE JIyd), JieXkallhe Ha IJIaBHOU
ONTHYECKOW OCH JIMH3BI. DTU TOYKH HA3bIBAIOT TJIABHBIMH (DOKycaMu JIMH3BI, a
cama JIMH3a, MPEeJOMIISIONIasl JIydd TaKUM OOpa3oM, Has3bIBaeTCsl coOuparomiei
(puc. 1, a). Eciu ke mocie npeaomMieHus CBETOBOrO Jyda JIMH30M uyepe3 TOUKU F;
unn F, (rmaBHble (OKYCHI) MOXKHO MPOBECTH JIMIIb MPIMYIO, MPEICTABISAIONIYIO
POJIOJKEHKE MPEJIOMIICHHOTO Jyda B HallpaBJiIeHUH, OOpaTHOM HAIpPaBJICHUIO €r0
pacrpocTpaHeHus, TO TaKas JIMH3a Ha3bIBaeTCs paccenBaromieit (puc. 1, 6).

Paccrosinue Mexay ONTHYECKUM LIEHTPOM JIMH3bI U €€ TJIaBHBIMU (hOKycaMu
(paccrostaus f; wiu f,) Ha3pIBAOT TIaBHBIMU (DOKYCHBIMU PACCTOSHUSIMH JIMH3BI.



Onu paBHBI Mexay coboit, T.e. f; = f, = f, ecnim cneBa w cnpaBa oT JHH3BI
HAXOIMTCS OJIHA U Ta XKe cpefa (HampuMmep BO3AYX).

JKCNEPUMEHTAJIBLHAS YCTAHOBKA U METOAbI U3MEPEeHUS
(oKyCHBIX pacCTOSAHUHA

['maBHOE (POKYCHOE pacCTOSIHUE TOHKUX JIMH3 MOKHO M3MEPUTH Pa3IuYHbIMU
crocobamu. {7151 3TOM 1eNM UCTIONIb3YEeTCsl YCTaHOBKA, MIpe/ICTaBICHHAs Ha pHC. 2.
VYcTaHOBKa COCTOUT U3 ONTUYECKOW CKaMbU 1, HA KOTOPOM C MOMOILBIO PEUTEPOB
2 pacrnoJjiaratoTcsi OCBETUTENb 3, UCCIIelyeMast JIMH3a WM CUCTeMa JIMH3 4 U 9KpaH

5. Onruyeckass  CKambs

3 6 4 2 cHaO)keHa  TIKAION s
_____________ — U3MEPEHUS ITOJIOKEHUS
OCBETHUTENS, JTUH3 U JKpaHa.

2 2 2 B Ka4yecTBe  IIpeaMerTa,
|_\'_/"—" = "—"'\:/'J n300paKeHue KOTOPOT'0o
N—1 HPOCKTUPYETCS JIUH30M Ha

Puc. 2 9KpaH, MCIIOJb3YCeTCSI CCeTKa

6, pacmoioKeHHAs B

NepeaHEN YaCTU OCBETUTEIIA.

Pacrionarass Ha omnTHYEeCKOW cKamMbe COOMPAIOIIYI0 JIMH3Y, TOJYYHUM Ha
9KpaHe JEUCTBUTENIBbHOE M300pakeHue mpeameta (cetku). [Ipu sTom xox nmyueii B
JIMH3€ UMEET BUJI, PEJICTABICHHBIN Ha puC. 3.

3anumiemM dbopmybl
/ ToHKOM JTMH3BI (1)—(3)
1 1

/ 1,1 (1)
{ f a b

rne f — rnaBHOE (QoKycHOE
\ j \ paccTosHue  JMH3BL, a @ —
paccTrosiHue OT TpeaAMeTa 0
ONTHYECKOTO LIEHTPA JIMH3BL; D

Puc. — pacCTOSAHUE OT I/I306pa)KCHI/I}I
a0 OIITHYCCKOI'O LOCHTpA

JIMH3HI.
N3 (1) cnenyer, uto
g )
a+b

OueBunHO, uto Qopmysa (2) MOXKET OBbITh HCMOJIb30BaHA Kak pabdodas s
OTIpeJIeTICHUS TTIaBHOTO (POKYCHOTO PACCTOSIHUS COOMPAFOIICH TOHKOMN JIMH3bBI, IS
9ero JOCTaTOYHO M3MEPHUTh JIMINb paccTosHus a u b. Crnemyer, oJHaKo UMETh B
BUJly, YTO HM3MEpPsis PACCTOSHUSA OT MpeaMeTa W MU300PaKEHUS 10 ONTUYECKOTO
IIEHTpa JIMH3bI, MBI JOMYyCKaeM OIIMMOKY MOpsA/Ka TOJIIUHBI JUH3BL. [loaTOoMy
MU3MEPEHUE TTIaBHOTO (DOKYCHOTO PACCTOSTHUS TOHKOW JTUH3BI UMEET CMBICI TOJIBKO
C TOYHOCTBIO JI0 €€ TOJIITUHBI.



Puc. 4

B npakTuke HaydyHOro SKCHEPUMEHTA YacTO HCIOJIb3YETCS WHOM METOA
OTpe/eNiCHUs] TJIABHOTO (POKYCHOTO PACCTOSIHUS COOMPAOIIUX TOHKUX JIMH3,
pazpaborannbiii  beccemem wu monyuuBmIMKA Ha3BaHuWe MeToda becceds.
PaccmoTpum sTOoT METOA.

[TycTh paccTosiHMe MEXITy MpeaMeToM M dKkpaHoM mpesbimaet 4f. HerpynHo
yOemuThCs, 4TO B 3TOM CIllydae BCErJa HAWIyTCS JIBa TaKUX TOJOKECHUS JIMH3BI
(puc. 4), mpuU KOTOPBHIX HA OHKpPaHE IMOIYYalOTCSd OTYETIIMBBIC H300paKEHUS
npeaMeTa (B OIHOM CIy4yae YBEIUYEHHOE, B APYroM — yMeHblIeHHOe). [IocKkobKy
B 000MX cllyyasxX HM300paXeHHs MpeJAMeTa Ha HKpaHe MOJy4aroTCs C MOMOUIBIO
OJIHOM M TOM e JIMH3bI, TO HAa OCHOBE (hopmyJibl (1) MOXKHO 3anucath

i+£:i+i:£ (3)
a b a, b, f

WITH
ab
11:a2b2 :f, (4)
a +b a,+b,
Ho, kak cienyer u3 puc. 4
a1+b1=a2+b2=L; (5)
al—b1=a2—b2=|. (6)
Torna ¢ yuetom (5) Beipaxkenue (4) mpuMeT BU/I
albl = Clgbg, (7)
WIIH, BBIPA3HB d, U by uepes | u3 (6), momydum
a1b1 = (I + al)(bl - I), (8)

OTKyaa CJIICAYCT, YTO

bl—a1=|. (9)



Takum o0pa3zom, yuutsiBas (5) u (9), cocTaBisieM CUCTEMY YPaBHEHUIA:

b —a =1 (10)
b+a =L,
pELIMB KOTOPYIO, OyJEM UMETH:
al:L__I, blzL_+I. (11)
2 2
[ToxcraBisist 3T 3HaYeHUs a; ¥ by B popmyay (3), Haxoaum
L -1
f=o——c . 12
4L (12)

®opmyna (12) sBnsercs pabouelt A ompeAeNeHus TJIABHOTO (OKYCHOTO
paccTostHUS coOuparoiei THH3bI MeTo10M becces.

PacceuBaroiue 1MH3BI HE JAOT JACUCTBUTEIHLHOTO M300pa)KeHUs IMpenMera
Ha dkpaHe. [loaTomy ans omnpeneneHus: UX IJIABHOIO (POKYCHOTO pacCTOSHUSA
npuleraroT K moMomu coOuparomeld JuH3bl. METO0B OnpeneneHns INIaBHOTO
(OKYCHOI'0O pacCTOSIHUSI PACCEUBAIOIINX TOHKUX JIMH3 TaK)Ke HECKOJIbKO. B manHoM
paboTe MbI pACCMOTPHUM TOJILKO MeTO/ ABOHHOM (POKYCHPOBKH.

CyTb 3TOro MeTOZa COCTOUT B TOM, YTO C NMOMOILBIO COOMpAIONIEil JINH3BI, C
ONTUYECKOUN CUJIOW OOJBIIEH, YeM y pacCerBalOIIEH, MOTYYaloT Ha SKpPaHE YETKOE
n3o0paxkeHue npeameta (puc. 5). 3aTeM MEXIy SKpaHOM U COOMPAOIICH JTMH30U
pacmojararoT PacCeMBAIOIIYIO JIMH3Y Ha paccTossHuUM D oT skpana. [Ipu 3tom
pe3koe h300pakeHue Ha sKpaHe ucueszaer. [lomemas 3kpaH Ha pacCTOSHUU a OT

) ) paccenBaroen JIMH3BI,
I 2 onsh IOIYYalOT —PE3KOE
§//f M7 S, g, M300paxxenue mpeamera. B
== > CHITY B3aWMHOM
\U'/ji 00paTUMOCTH CBETOBBIX
b u Jy4el MOKHO CUMTaTh, YTO
S; ecTh M300paKEHUE TOUKU
Puc. S, B pacceuBarolei JMH3e,

dbopMyIia KOTOPOIi B JaHHOM CIIyJae 3aruIIeTcsl B BUAC
111 3

f a b
U3 KOTOPOM CJIeIyeT, 9YTO
foab (14)
b—a

dopmyna (14) sBasercs pabodeit 1y omnpeneneHus (POKYCHOTO pacCTOSTHUS
paccenBaroOlle TOHKOW JMH3BL. [l 3TOro cienyer W3MEpHUTh CIEIYIOIIHE
paccrostHus: D — paccrosHMe MeXay pacceMBaMOIICH NMH30W (TOYHEe, ee
OTNITHYECKUM IICHTPOM) U IKPAaHOM, KOT/Ia YETKOE M300pakeHHe mpeaMeTa (CETKH)
Ha HEM OBLJIO MOJYYEHO C MOMOIIBIO COOMpPAIOIIEH JTMH3bI; @ — PACCTOSIHUE MEXKIY
paccemBaroIIe IMH30M W SKPAaHOM, KOTJ[a U300pakeHue npeaMeTa (CETKU) Ha HeM
OBLJIO MOTYYEHO C MTOMOIIBbI0 00EUX JIMH3 (COOMPATOIICH 1 PACCEUBAOIIICH).



JInst  HaxOXIEHWUs OJTHX PACCTOSHUNA  HEoOXoaumo  3adUKCUPOBATH
KOOPAMHATBL X1, X, U X,, [J€ X; — KOOpPAUHATA TOYKU S; (IEpBOE IOJIOKEHUE
DKpaHa); X, — KOOPJHHATa TOYKU Sy (BTOPOE MOJIOKEHUE DKPaHa); X, — KOOpAUHATa
MIOJIO’KEHUSI Ha ONITHYECKON CKaMbe pacCeuBarolIei TMH3BI. Toraa pacCcTosIHUS a U
b MOryT OBITh TIPECTABICHBI B BHJIC

a=x,—x, b=x—x, (15)

3aganue

1. Onpenenuth (POKYyCHOE paccTOSHUE CcoOWparomield JMH3BI Ha OCHOBE
(dbopMyITbI TOHKOM JTUH3HI.

2. Onpenenuth GOKYCHOE pacCTOsTHUE coOMparolen JuH3bel MmeTo1oM beccersi.

3. Onpenenuth (HOKYCHOE pPACCTOSHUE PACCEMBAIONICH JIMH3BI METOAO0M,
OCHOBaHHBIM Ha WCITOJIb30BAaHUN COOMPAIOIICH JTMH3HI.

MeToauka U TEXHHUKA U3MEPEeHUH

1. YcranoBuTe KpaH Ha JOCTATOYHO yAaJEHHOM PACCTOSHUU OT OCBETUTEINS.
Pacrionoxxure MexIy SKpaHOM U OCBETUTENIEM COOUPAIOIIYIO JIMH3Y M IIJIaBHO
nepeMelaiTe ee BI0JIb ONTHYECKOH CKaMbU JO IMOJIyYEHHS Ha HKpaHe pPe3KOoro
U300paKeHUsI peMeTa (CETKH).

2. I3mMepbTe paccTOsHHE OT MpeaMeTa @ U ero W300pakeHusl Ha dKpaHe b 10
ONITUYECKOTO IIEHTPa JTUH3HI.

3. I3mepbTe monokKeHne 2KpaHa M MOBTOPHUTE OMBIT. OMBIT MOBTOPUTE HE
MEHEE TPeX pa3 MpH Pa3INYHBIX PACCTOSHUSIX DKpaHa OT ocBeTHTens. Pesymprar
U3MEpEeHuil 3aHecuTe B Ta0II. 1.

4. Onpenenute, Moyib3ysich Gopmynon (2), raaBHOe (POKYCHOE pPACCTOSHUE
coOuparomIeil TMH3BI B KaKIOM OIBITE U HAMUTE CpeHEe 3HAUCHUE 7.

Tab6muna 1

Ne a, cM b, cm f, cm f, oM

WIN |~

OnpenesieHue riaaBHOro GOKyCHOr0 paccTOSTHUS
coOuparomei JuH3b1 MeToa0M beccenst

1. YcranoBuTe 3KpaH Ha ONTUYECKON CKaMbe TaK, YTOOBI PACCTOSTHUE MEXKTY
HUM | IIPEAMETOM (CceTKOH) Ob110 Oostbitie yeM 4f (opueHTHpOBOYHO).

2. Pacionoxxute cOOHMpAIOIIyI0 JIMH3Y MEXIY MPEeIMETOM M JKPaHOM Tak,
9TOOBI HA DJKpaHE MOSIBHUJIOCH PE3KOE YBEIMYECHHOE HW300paKeHHE TMpeaMeTa
(ceTku). 3anmuIIMTe AEJICHHUE IIKAIBI d1, COOTBETCTBYIOIIEE MMOJOKCHHUIO JTUH3bI Ha
ONITUYECKOHN CKambe.

3. [lepemecture, HE M3MEHSS PACCTOSIHHSI MEKIY OCBETHTEIEM M KPaHOM,
JMH3Y BJIOJIb ONTHYECKON CKaMbU TaK, YTOOBI HA KpaHE MOSBUIOCH YMEHBIIIEHHOE



u3o0paxkeHne  mpeamera  (CeTKH).  3amMIIUMTE  JAENeHHWE  MIKAIbl  dy,
COOTBETCTBYIOIIEE HOBOMY MOJIOKEHHUIO JIMH3bI HA ONTUYECKOU CKAMBbE.

4. Onpenenute paccTosHue | Kak pasHOCTh MEXAY JABYMS IMOJOKECHUSIMH
auH3EL T.€. | = a, — ay.

5. U3mepbTe paccTosiHue MEXIy MPEeAMETOM U 3KPaHOM (OJIHAKO OHO JIOJKHO
ocraBaThcsl Oobine yeM 4f) u moBTopute onbIT. ONBIT MOBTOPUTH HE MEHEE TPEX
pas. Pe3ynbTaThl uamMepeHuit 3aHecure B Ta0J. 2.

6. Paccuuraiite (oKycHOE paccTOsiHHE COOMparoUIel JUH3bI MO METOIY
beccens s BcexX Tpex ONBITOB M HaWIWTE CpeaHee 3HaueHue. Pe3ynbrarsl
3aHecHTe B Ta0. 2.

Tabmuma 2

Ne | Lyem | a,em | az,em | |, em f, cm f . cM

WIN|F-

OnpenesieHue riIaBHOro GoOKyCHOro pacCTosHUs
pacceuBarIeil JJUH3bI

1. YcranoBuTe Ha ONTHYECKOH CKaMbe MEXIY SKPAaHOM M OCBETUTEJIEM
coOuparomyto JuH3y. C ee MOMOIIbIO MOJIYYUTE HAa BSKpaHE YMEHbBIIEHHOE
U300paxkeHue mpeaMeTa (CETKH).

2. 3anummTe ACNIEHUE MIKAIBI X1, COOTBETCTBYIOIIEE NTaHHOMY IOJIOKCHHIO
JKpaHa.

3. YcTaHoBUTE MEXAy coOuparomieid JUH30M U JKpaHoM (Ommke K
coOuparoiieid JMH3E) pacceuBawollyro JnuH3y. Ilepememias 53kpaH  BIOJIb
ONTHUYECKOU CKaMbH, BHOBb MOJYUYUTE PE3KOE U300pKEHHE TIPeIMETa (CETKH).

4. 3anumuTe AeNIeHHWEe WIKANBl X,, COOTBETCTBYIOIIEE HOBOMY IOJIOKCHHIO
JKpaHa.

5. 3anuunTe JEJI€HUE MIKaldbl Xp, COOTBETCTBYIOIIEE IOJOKEHUIO Ha
ONTUYECKOM CKaMbe paCcCEUBAIOLICH JTMH3bI (TOUHEE, €€ ONTHYECKOT 0 IIEHTPA).

6. Onpenenure 3HaYeHUs pacctosHuid ¢ U b mo dopmymam (15). Ompir
MOBTOPHUTE HE MeHee TpeX pa3. Pe3ynpTaThl u3MepeHuii 3anecure B Tabi. 3.

7. Onpenenute, Noab3ysck Gopmynoit (14), rmaBHoe (POKycHOE paccTOsSHUE
paccerBaroOIIe TUH3BI B KAXKIOM ONBITE, a 3aTEM HAWAWTE €ro cpeHee 3HAUCHHE

fep-
Tabauma 3

Ne| xi,eM | x2,eM | xp,eM | a,em | b,em | f,em

oh!

CM

WIN|F-

Cz:enaﬁTe BBIBOABI O TOYHOCTH OIIPCACICHUA q)OKYCHOFO PaCCTOAHUA
HCIIOJIb3YyCMBIM MCTOA0OM.



Bonipocsl u 3a1aHus ISl CAMOCTOSITEILHOM PadoOThI

1. Kakoii U3 IByX pacCMOTPEHHBIX B pabOTE METOJOB OMpEAeNeHUs TJIABHOTO
(hOKYCHOI'0 pacCTOSIHUSI COOMPAIONINX JIMH3 sABJsieTcs 6osiee TouHbIM? [Touemy?

2. Kakuwe w™eronsl omnpeneneHus TJIaBHOTO  (DOKYCHOTO  PacCTOSHHMS
paccerBarIMX JUH3 BBl 3Haere erie, KpOME€ TOTO, UYTO PACCMOTPEH B JaHHOM
pabore?

3. 3aBucuT JM TJIaBHOE (DOKYCHOE paCCTOSHWUE JHMH3bI OT JJUHBI BOJHBI
najiaroIiero Ha Hero csera? Eciu 3aBUCHT, TO, KakuM oOpa3omM?

4. Yto Ha3bIBAIOT ONTHYECKOM CUilon JIMH3bI? Kak U3MEHHUTCS ONTUYECKas cuja
MIPU NOTPYKEHUHU JIMH3bI B ONITUYECKU IMPO3PAYHYIO KUJIKOCTh?

5. UTo Ha3bIBAIOT yBEIMYEHUEM JIMH3bI? VI3MEHUTCS JIU YBEIIMUEHUE JIUH3BI IPH
MOTPYKEHUU €€ B ONTHUYECKH NPO3PAuyHyl0 >XUAKOCTH? Eciu u3MeHuTcs, TO,
KakuM oopazom?

6. Kak cooTHOCHTCS omrTHuecKas JIMH3a CO 3BYKOBOM JIMH30M?

7. W3MmepeHue Kakhx BEJIMYMH BHOCUT HaAMOOJBIIYI0 (HAUMEHBIIYIO)
MOTPEIIHOCTh 0 OMPEACNICHUIO (POKYCHOTO PacCTOSTHUS?

8. Ecm muH3y paspesaTs 1o 1uaMeTpy, TO IPHOOPETET I OHA HOBBIE CBOMCTBA,
€CJIM /14, TO KaKU€ U MPU KAaKUX YCIOBUSX?

9. B ueM cocToUT 3amMedaTebHOE CBOMCTBO JTUH3BI?

10. B yem cocTOUT pa3nuyue TOHKUX U «TOJICTHIX) JIMH3?

11. Kakue sBieHus: HaOJII0IaI0T C TTOMOIIBIO MTOOOYHBIX (DOKYCOB JIMH3bI?

12. Yto Ha3bIiBatOT (hOKAIBHOM MIIOCKOCTHIO NTUH3bI? CKOJIBKO UX?

13. OOwbscuute, moyemy wu300paKeHUE, MOJydyaeMoe C TOMOIIbBIO JIUH3BI,
MHOTJIa OBIBACT OKPAIICHHBIM?

14. Kak onpenenuTs paanyc KpUBH3HBI JIUH3bI?

15. C xaKoif TOYHOCTHIO MOJUPYIOT MOBEPXHOCTH JIUH3bI?

16. Kak ¢ moMoIIIbto JIMH3BI MOTYYUTh KOJUITMMUPOBAHHBIN ITy4OK cBeTa?

17. YTo Ha3bIBaIOT IJIOCKOMAPAIETbHOM JIMH30M, U I/1€ OHA IPUMEHSIETCS?

18. CymiecTByIOT 7T 3BYKOBBI€, DJICKTPOMATrHUTHBIC JTMH3HI?

19. Tloctpoiite n300pakeHNE C MOMOIIIBLIO BBITTYKJIOTO, BOTHYTOTO 3€pKasa.

20. Kak yctpoen mpoxekrop? Kak yBennuuTh KOIPOUIMEHT MOJIE3HOTO
JEUCTBUSA MPOKEeKTOpa?

21. HazoBute criocoObl OINpeesieHHs] KauecTBa U3rOTOBJICHUS JTMH3HI.

22. [lloctpoiiTe u300paKEHUE CTPEIKH, PACIOJIOKEHHOW IO TJIABHOM
ONTHUYECKOU OCH JIMH3BI.

23. Hamummure pedepar NO NPUMEHEHHIO COJIHEYHBIX KOHIIEHTPATOPOB
SHEPrUu, OMUIIUTE UX YCTPOMCTBO.

24. W300pakeHuE CUYUTAIOT KOHTPACTHBIM MJIM CJ1a00 KOHTPACTHBIM. YTO
MOHUMAIOT TOJ JaHHBIM TepMUHOM? OOBICHUTE (PUINYECKUA CMBICT 3TOTO
MTOHATHSL.

25. Kak u3roToBUTh 3BYKOBBIC JTUH3BI? OOBSICHUTE IPUHITUI UX JECHCTBUS?

Jlureparypa
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