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Heab padoThl: U3YYUTh METO/IbI onpeesieHus] (POKYCHBIX PaCCTOSHUN
cobuparolel ¥ paccerBarolleH JIMH3.

IIpuGopbl M NMPUHAMIEKHOCTH: ONTHYECKAs CKaMbs, cOOMparomias u
pacceuBarolias JUH3bI, JIaMIla HaKaJIUBaHUs, IIejieBas auadparma ¢ CeTKOM,
JKpaH.

SJIEMEHTbBI TEOPUA

OnTHueckasi cucTeMa NPEACTaBiIsieT cO00M COBOKYMHOCTh OTPaKAIOMIUX U
MPEJOMIISIIOIINX TOBEPXHOCTEN, OTIAEIAIOMMX IPYr OT JApyra OJHOPOJHBIE
cpensl. OnTuueckas cucrema, oopazoBaHHas cepuiyeckumu (B YaCTHOCTH,
IUIOCKMMH) TOBEPXHOCTSIMU, HA3bIBAETCS IICHTPUPOBAHHOM, €CIM LEHTPHI
BCEX NOBEPXHOCTEN JIeKAT HA OJHOM NPsIMOM. OTy MNPAMYIO Ha3bIBAIOT
IJIaBHOW ONTUYECKON OCBIO CUCTEMBI.

[Ipocreiien HEHTPUPOBAHHOM ONTUYECKON CUCTEMOM SIBIISETCS JIMH3A.
Ona mpejactaBisieT co0OM MPO3payHOE TEJIO0, OTPAHUYCHHOE JBYMs
chepuyecKuMU MOBEPXHOCTSAMU. B yacTHOM ciiydae o/lHA W3 MOBEPXHOCTEU
MOXeT ObITh TIockoi. LleHTpbl kpuBH3HBI TOBepxHOCTeN O; u O, nexar Ha
IJIaBHOM onTtuueckoit ocu (puc. 1, a, 0). Touku nepeceyeHrs MOBEPXHOCTEH ¢
rIaBHOM onthdecko ocpl0 C; m C, Ha3bpIBalOTCS BEPIIMHAMU JIMH3BI.
Paccrostnme wmexnay BepmIMHaMM HWMEHYETCS TOJIIMHOM JuH3bL JIMH3a
Ha3bpIBaeTCsl TOukoil, ecau ee TommuHo C;C, MOXHO TpeHeOpeub IIo
CPaBHEHHUIO ¢ MEHBIIMM U3 paanycoB kpuBu3HbI O;,C; mmu O,C,. g Takux
JIMH3 MOXHO CUMTaTh, 4ro BepumimHbl C; m C, CIuMBaKOTCA B OJHY TOYKY,
Ha3bIBAEMYIO0 OINTHUYECKUM LIEHTPOM JHH3BL. [lpsAmas, mpoxonsiias uepes
ONTHYECKUI IICHTP JIMH3bI, HA3bIBAETCS TOOOYHOM OMTUYECKOM OChIO.
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Puc. 1. ®opmbl IMH3: a - IBOSIKOBBIMYKJIAs!, O —1BOIKOBOTHYTas

JIyud cBeTa, UAYIMUA BIOJIb TJIABHOM WJIM MOOOYHOM ONTHYECKON OCU TOHKOM
JIMH3bI, HE UCIBITHIBAECT MpeJIOMIICHUSA. Eclin Ha MUH3Y MajaeT My4yoK JIy4deu,
napauyieIbHBIX TJABHOW ONTUYECKOW OCH, TO TIOCJIE JHMH3bI OH OyaeT
CXOASIIMMCSL WM pacxomsimuMmcs. B mepBom ciydae JMH3a Ha3bIBACTCS
cobuparomieil, a BO BTOPOM pacCeHBaloOleh. YCIOBHBIE OO0O3HAUYCHUS
coOuparoiiei ¥ pacCeMBarOIICH JTUH3 U X0 Jy4el B HUX MPHUBEIACHBI HA PUC.
2, a,0. Ilydok smydeil, mapanienbHbIX TJTABHON ONMTHYECKOW OCH, MPOIIEeAIINN
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coOHparolly0 JIMH3Y, COOMpAaeTcss B TOYKE HA TJIABHOW ONTUYECKOW OCH,
Ha3bIBaeMOW TIIaBHBIM (okycoM. [IpomomkeHus mnapaiedbHBIX TIJIaBHOU
ONTUYECKON OCH JIyueH, MPOILIEAIINX PACCEUBAIOIIYIO JIMH3Y, MTEPECEKAIOTCS B
Jexalie nepes JIMH30M TOYKE TJIABHOM ONTHYECKOW OCH, KOTOpas TaKke
Ha3bIBAETCA ITaBHBIM (POKYCOM.
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Puc. 2. Xon nmydelt B cobuparoiieii (a) 1 paccenBaromei (0) TuH3ax

PaccTostHue Mexay ONTHUYECKUM LIEHTPOM JIMH3bI U TJIABHBIM (hOKYCOM
Ha3bIBACTCS (POKYCHBIM pacCTOSTHUEM JMH3BL. {151 coOuparomieit JTUH3bI OHO

CUMTACTCA TOJIOKUTEIBHBIM, a [JI PACCEHBAIOIEW — OTPULIATEIIBHBIM.
DOKYCHOE PacCTOSIHHE TOHKOW JIMH3bI MOKET OBITh HalJIEHO MO (hopmyJe:

1 n 1 1
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Fn, R R,
rae N — mokaszaTellb MPEJOMJIEHUS! JIMH3bL, Ny — MOKa3aTeiab MpPEIOMIICHHUS
cpenbl, OKpyXxaromen JauH3y, Ry 1 R, — paanycbl KpUBHU3HBI MOBEPXHOCTEN
JIUH3BI.

JInst BBIMYKJIOM NMOBEPXHOCTH, T. €. KOrJa LEHTP KpuBU3HBI O JIEKUT
cipasa ot BepuuHbl C (O; Ha puc. 1, a u O, Ha puc. 1, 6), paguyc KpuBU3HbBI
HY’)KHO CUYMTaTh MOJOKUTEIbHBIM. (711 BOrHYTOM NOBEPXHOCTH, T. €. KOTAa
ueHTp KpuBu3Hbl O sexuT cieBa oT BepuinHbl C (O, Ha puc. 1, a u O; Ha puc.
1, 6), panuyc KpUBU3HBI HY’KHO CUUTATh OTPULIATEIHLHBIM.

[I;10CKOCTh, TEpPNEHAUKYJISIpHAA K TJIABHOW ONTHUYECKOW OCH W
MpOoXOoAsias 4Yepe3 TJaBHbIM (POKycC, Ha3bIBaeTCs (POKAIBHON IIOCKOCTHIO
auH3bl.  JI1000# mapawiedpHBIM  My4YOK JIyded 1oclie  MPOXOXKACHUS
cobuparoniei JUH3BI cOOepeTcs B TOUKe, JIeKAlle Ha NepeceuyeHuu
(oKaIbHOM MIOCKOCTH M MOOOYHON ONTHUYECKOW OCH, MapalieIbHON MyUKY.
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Puc. 3. TIloctpoenue n3o0paxkeHus mpeiMeTa B COOMparoIien TnH3e

Ecmu  cBersmmiicss mpeaMeT IMOMECTUTh Ha pacctosHum O  OT
ONTHYECKOT0 LEHTpPa JUH3bI, TO €r0 U300pAKEHHUE MOJYyYUTCSI HA PaCCTOSHHUH
f or mero (puc. 3). DTH JBa pacCTOSIHHS CBSI3aHBI MEXIy COOOM
COOTHOILICHUEM:
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Ecan npeamMeT MIOMCCTUTDL Ha paCCTOAHHUHA f oT onrrrueckoro HOCHTpaA JIMH3bI, TO
I/1306pa}KeHI/IC IMOJIYUHUTCA HAa paCCTOAHUU d or Hero. HOBTOMy PaCCTOAHUA du
f maspiBaroT COIIPAKCHHBIMU.

OITPEJIEJIEHUE ®OKYCHOI'O PACCTOSHUS COBUPAIOIIEN JIMH3bI

dopmyia (2) MoxeT OBITh UCIIOJIB30BaHA JUIS ONpeaeicHUs (HOKYCHOTO
paccrosiaust coOupatoniei nuH3bl. M3mepus paccrosaus d u f, MOXHO HaliTh
(hOKyCHOE pacCTOsSTHUE:

df
- , 3
d+f 3)

Onpenenuts (OKYCHOE PacCTOSHHE MOXHO M JIpyruM crnocoboMm. Tak kak
Jy4d, TPOXOIAIINE 4Yepe3 IEHTP JMH3bI, HE HCIBITHIBAIOT MPEIIOMIICHHUS,
tpeyroibHuku OAB u OA'B' 6ynyT nogoousiMu (puc. 3). CienoBarenbHo:

d h
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rne h — Bemnumua npeamera |AH|, H — Benmuumua wuzoOpaxkenus |A'B'|.
Bripaxas otcrona d u mojactasiisist ero B popmyiy (3), moaygaem:
F=f h : (5)
h+H
O0a OmNMUCaHHBIX BBIIIC CIIOCOOA HE JHMINEHBI HEIOCTATKOB. PeanbHble
JWH3Bl HMMEIOT KOHEYHYIO TOJNIMMHY. [IpuHMMas cepeaWHy JIHMH3BI 3a
ONTUYECKUN LEHTP U U3MEPSs PACCTOSIHUSA OT HEe, MbI JOIMYCKaeM OIIUOKY.

F
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Ha camom gmene paccrosinust d u f Hy)XHO M3MeEpATh OT COOTBETCTBYIOIIUX
IJIABHBIX IUIOCKOCTEW JIMH3bI, MOJIOKEHNUE KOTOPBIX JIOJKHO OBITh W3BECTHO.
Onpenenutb (HOKYyCHOE PacCTOSHUE MPU HEM3BECTHOM IIOJIOKEHUU TJIaBHBIX
IUIOCKOCTEM MOKHO MeToloM beccensi, B KOTOpPOM H3MEpSIOTCA HE
paccTosHUS 10 JIUH3bI, a ee nepemenicHue |.

Ecmu paccrosiHue L Mexay npenMeToM U 3KpaHoMm Oobiire, yeM 4f, To Bcerna
HaWyTCs ABA TAKUX IOJIOKEHUA JIMH3BL, IPU KOTOPBIX HA SKPaHE MMOJTy4YaeTcs
OTYETJIMBOE H300paKeHHe NpeaMeTa: B OJHOM CIy4yae YMEHbBIIEHHOE, B
apyrom — yBenwueHHoe (puc. 4). HetpynHo yBuaets, uro gopmyna (3) MoxeT
OBITh 3amucaHa B BUJIE:

F:(d2+|)f1 I/IJII/IFZdZ(I+ fl) (6)
L L
[IpupaBHHBas paBble YaCTH PaBEHCTB, noixydaeM d, = f,. Tak kak
L=d,+1+f (7)
BennuuHa d, paBHa
LI
d2 = fl = T ' (8)
[ToxcraBiss 3Ti 3HaYeHUS B hopMyiry (6), OKOHUATEIIBHO MOTyJIacM:
L?—1°
F=——__ 9
41 ®)
d < F
2F F
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Puc. 4. Onpenenenrie pokycHOro pacctostHust metosioM beccens
OITPEJEJIEHUE ®OKYCHOI'O PACCTOSHUS PACCEUBAIOILEN JIMH3bI

OnpenenuTh ONMHMCAHHBIMU BHINMIE Croco0aMu (DOKYCHOE PaCCTOSIHHE
paccemBaroIiel JTWH3bI HEBO3MOXKHO, TaK KaKk OHa HE JaeT JEeHCTBUTEIHHOTO
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n300paxkeHus. Merospl, IpUMEHsIEMbIE B 3TOM cllyyae, OOBIYHO HUCTIONB3YIOT
COBOKYITHOE JICHCTBHUE COOMPAIOIIEH U paCCEUBAIOIIEH JIMH3.

[lycth TOuka B ecTh HM300pakeHHE CBETAILICHCS TOYKH A, MOIYYEHHOE C
OMOIIBI0 cobuparoreit muH3bl Ly (puc. 5). Ecnu Mexay auH30i Ly 1 TOUKOM
B nmomecTuTh paccenBaronlyo JuH3y L,, TO H300pakeHne CBETAIIENHCS TOUKU
A mnepemectutcs B Touky C. BceneactBue mpuHiumna oOpaTUMOCTH JTydyei
CBETa MOXHO CUMTATh, YTO CBETSIICICS TOUKOM siBysieTcst Touka C, a Touka B
SBIIICTCS €€ MHUMBIM M300paxkeHueM. [IpuHumas Bo BHUManwue, 9T0 f u F B
JaHHOM CJIyJae OTpHIaTeIbHble (MHUMBIE), hopmyia (3) s ux abCOMOTHBIX
3HAYEHUM MPUHUMAET BU/I;

F=—. (10)
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Puc. 5. Onpenenenre poKyCHOTO pacCTOSHUS pacCEUBAOIICH JTMH3BI

Puc. 6. Cxema n1abopaTOpHON YCTAHOBKHU
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OIIMCAHUME YCTAHOBKH

VYcranoBka s u3MepeHus (OKYCHBIX pacCTOSHUWA —coOuparomed u
paccenBaroIlel JUH3 IMpUBEAeHa Ha puc. 6. Ha oIHOM KOHIIE ONTHYECKOM
ckambu | momemieHa mieneBas AuadparMa C CeTKOW 2, ocBelaeMas
JNEKTPUYECKOM namnon 3. Baons CkamMpd HAa  NOJM3YHKax MOTYT
nepemMeniaThCs coouparorias aua3a 4 u 3kpas 5. [Ipu uzmepenun GoKyCHOTO
PACCTOSIHUSI PACCEUBAONICH JIMH3BI 6 OHA TIOMEIACTCS MEXIYy COOMparomieit
nuH30M # 3KpaHoM. [lomoskenust auadparMel, JUH3 B KpaHa OMPEICTITIOTCS
[0 JIMHEWKE B HWXHEW 4YacTH ONTHYECKOM CKaMbH COOTBETCTBEHHO
yKazaTensiM Ha moysyHkax. llleneBoe oTBepcTre nuadparmel, EHTPHI JIHH3 U
cepearHa SKpaHa JI0JHKHBI HAXOAUTHCA Ha OJTHOM TOPU30HTAIBHOM MPSMOM.

[TOPAAOK BBIITOJIHEHN A PABOTBI
1. OIIPEJIEJIEHUE ®OKYCHOT'O PACCTOSIHUS COBUPAIOIIEN JIMH3BI

[lepBsIii crioco6 — O PacCTOSHUIO IPEAMETa U €0 U300paXKEHUsI OT JINH3HI.

1. [ToMecTuB 3KpaH Ha TOCTATOYHO OOJILLIOM PACCTOSIHUM OT IpeIMeTa
(mnadparmMel ¢ OTBEPCTUEM ), IOCTABUTh MEXKy HUMU COOMPAIONTYIO JIUH3Y U
NepeBUIraTh €€ J0 TeX NOop, MOKa Ha 3KpaHE HE MOJYyYUTCS OTYETIIUBOE
M300pa’keHHE OTBEPCTHUS U CETKU B HEM.

2. V3mepuTp mTO IIKame ONTUYECKOW CKaMbU PACCTOSHHUS MEXITY
aradparMoii u JIMH30# d ¥ MEXKITy SKpaHOM | JIHH30H f.

3. CmectuTh JMH3Y, CHOBa IOJYyYUTh OTUYETIIMBOE H300paKeHUE
otBepcTHs U onsTh u3Meputh d u f. [IoBTOpUTE M3MEpeHNs MATh pas.

4. Paccuurarts d,, u fe, 1 ux norpemnocTy.

5. I[lo ¢opmyne (3) ompenenuts (okycHoe paccrosuue f. Habitu
HOTPEIIHOCTh (POKYCHOT'O PACCTOSTHUSL.

Bropoii crioco0 — o BeTnYuHe NpeIMeTa U ero n300paskeHus .

1. [TocTaBUTH COOMPAIONTYIO JTUH3Y MEXIY dKpaHOM U AuadparMon Tak,
yTOOBl HA DJKpaHe TMOJYYWIOCh CHJIBHO YBEIMYEHHOE OTYETIMBOE
M300pakeHHE OTBEPCTHUS U CETKU B HEM.

2. V3MepuTh MO MIIIMMETPOBOW IIKaje Ha IKpPaHE TOPU3OHTAIBHBIN
pazmep uzoOpaxeHust H, a mo mikajie onTU4eCKOl CKaMbU PACCTOSIHUE MEXKITY
9KpaHOM M JINH30# f.

3. CMecTuTh JIMH3Y, BHOBb MOJYYUTh H300paK€HHE WU MPOU3BECTU
u3mepenus H u f . [loBTopuTh N3MepeHUS MATH pas.

4. Paccuntath Hep 1 fop 1 MX morpemnocTy.

5. TlpuamMmass TOPU3OHTAIBHBIA pa3Mep OTBEpCTUA AuadparMbl
h=20,04+0,5 MM, o popmyte (5) onpeaenuth hokycHoe paccrosiaue f. Haiitu
NOTPEIIHOCTh (POKYCHOTO PACCTOSIHHMSI.



Tpetuii crioco6 (beccens) — mo nepeMenieHu o JUH3bI

1. [TomecTuTh 3KpaH Ha TaKOM paccTossHUU L oT quadparmel, yToOBI Ha
9KpaHe MpH MEPEMEIICHUH JIMH3bl TOJYy4YaloCch Kak YBEJIMYEHHOE, TaK H
YMEHBIIIEHHOE HW300paK€HHE OTBEPCTHS W CETKH B HEM. M3Meputrb 3TO
paccrostaue. [Ipunsats AL=1 mm.

2. llepemernasi TUH3Y, TOJYyYUTh OTYETIMBOC YBEIMUECHHOE H300paKCHHE
oTBepcTUs auadparMbel U 3aMucaTh TO JEJICHHE IIKAIbl ONTHUYECKOH CKaMbH
N1, MPOTUB KOTOPOTO HAXOIUTCS yKa3aTellb Ha MOJI3yHKE JIMH3HI.

3. llepenBuHyTh JWH3Y W TOJYYUTh OTYCTIMBOC YMEHBIICHHOE
n300pakeHHe OTBEpCTUsl AWadparmMbl U 3amucaTh HOBOE IMOJOXKCHHUE JTUH3BI
N,.

4. BBIYMCIIUTB pacCTOSHUE NepeMeNeHNs JIuH3b! | =n, —n,.

5. [loBTOPHUTH M3MEpEHUs TIO MII., 2-4 TATH pas.

6. Paccuutarts o, 1 e morpemHocTy.

7. Tlo dopmyne (9) ompemenuth ¢okycHoe paccrosaue F. Haiitu
HOTPELIHOCTD ONpeiesieHns (POKYCHOIO PacCTOSHUSI.

2. OIIPEJIEJIEHUE ®OKYCHOT'O PACCTOSHU S PACCEVBAIOIIEM JIMH3bI

1. Cobuparoiyto 11H3Y, (POKYCHOE pacCTOSHUE KOTOPOI ONpEAesieHO B
MPEABIAYIINX ONBITaX, YCTAHOBHTh HA ONTHYECKYID CKaMbBIO TaK, YTOOBI
paccTosiHue MEXAY JIMH30M 1 auadparmoii Obuto HeMHoro Oobine 2f. Dkpan
nepeMeniatb J0 TMOJYyYeHHS HEMHOTO YMEHBIIEHHOTO  OTYETJIUBOTO
U300paKEHUS OTBEpCTHs nuadparmbl. 3amucarth MOJIOKEHHUE Np JKpaHa
(cm.puc. 5).

2. PacceunBaronnyro JIMH3Y TOMECTUTh MEXAY COOMpAroIIel JTUH30M U
skpaHoM. OTtonBuras 5KpaH OT JIMH3bI, TMOJYYUTh HAa HEM OTYETJIMBOE
M300paKeHHUE OTBEPCTHS. 3alucaTh HOBOE TOJIOKEHHE dKpaHa Ne.

3. OnpeaenuThb Mo0XKEHUe Np JIMH3BI (CM. PUC. 5) U BBIYUCITHUTH

d=n.—-n,uf=n,-—ng,.

4. CMecTuTh JIMH3Y, BHOBBH MOJYYUTh OTYETIMBOE H300pakKeHHE Ha
9KpaHe u onpeaeauTh d u f, TOBTOPUB 3TH U3MEpEHHUSI MATH Pas3.

5. Paccuurats d,, u f,, u ux morpemnocTH.

6. ITo dopmyne (10) omnpemenuth (okycHoe paccrosaue f. Haiitu
MOTPENTHOCTh (POKYCHOTO PACCTOSIHHUSL.
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BOITPOCHI 1 3AJJAHWA 111 CAMOKOHTPOJIA

1. JlaTb ompeneneHre ONTHYECKOTO IIEHTPA, ONMTHYECKOW OCH, TJIABHBIX
(GhOKyCOB ¥ (POKATHHBIX TUIOCKOCTEH JTMH3HI.

2. Uto Takoe omnTHYecKas cuia JHUH3BI? B KakuxX eaWHHIAX OHA
n3Mepsietcs? Kak cBs3anbl onTudeckas cuiia ¥ POKyCHOE pacCTOSHUE JIMH3HI?
3. Kakas nmH3a HasbiBaeTcs TOHKOW? Yemy paBHO (DOKyCHOE pacCTOSHUE
TOHKOM JIUH3BI?

4. Kakas nuH3a Ha3bIBAC€TCS COOMpAlOIIei, a Kakas — paccenBaroIIeii?
Kak 3aBUCAT CBOMCTBA JTMH3bI OT CBOWCTB OKPY KAIOIICH JIMH3Y CPEIbI?

5. B yem 3akimouaetcs onpeseneHne (HOKyCHOTO PacCTOSHUS METOIOM
beccensn? Kakumu noctouHcTBaMu 001a1a€T 3TOT METO?

BUBJINOTPA®UYECKUIN CITMCOK

1. CasenmbeB UN.B. Kypc o6meit ¢usuku B 4-x Tomax.- T. 2:
OnexkTpuyecTBO M MarHeTusM. Bomubel. OnTuka: ydyeOHOoe mocoOue /
N.B.CaBenweB; moxn ob6m. pea. B.M. CapenmpeBa. — 2-¢ m3a. crep. —M.:
KHOPYC, 2012. - 576 c.

2. Tpopumona T.U. Kypc dusuku. — 20-e uzg. crep.— M.: Akagemus,
2014. 560 c.



