JlaGoparopua pobota Ne78
Bus4yenns qudparmii cBiTia Bijx oHi€T IIITMHA

Hine pobomu: eusnauenna xymie ougpparyii @i 3anescHocmi Kymogol Hanie-
WUPUHY YEHMPATLHOZO MAKCUMYMY 610 WUPURL WIIUNY, UEHENHs PONOOLLY IHme -
CUBHOCH 8 OUDPAKYITIHIT KAPMUHI.

Jugpparyicro Ha3UBACTLCH CYKYIIHICTD SBHI, K1 CIOCTEPIIAIOTLCS IPH IIOIITH-
PEHH1 CBITJIa B C€PEJIOBHIT 3 PI3KUMH HEOJHOPITHOCTIMHA U TIOB'SI3aHUX 3 BIAXWICH-
HSIMH B1JI 3aKOHIB [COMETPUIHOT OUTHKU. Judpakiiis, 30KkpeMa, HPUBOIUTL 10 OT'H-
HAHHS CBITJIOBHMU XBHJISMU IIEPEITKO/, MOPIBHIHHUX 3 JOBXHUHOIO XBWII, 1 IIPOHHUK-
HEeHHIO CRITJIa B 001acTh T€OMETPUIHOT T1HI.

Pozpizusiors gudpaxiiiro B 30KHAX TIpoMeHsIx (Tudpaxiisg OpeHens) 1 pudpak-
IO B TapalelhbHuX TpoMersx (audpaxinsg @payHrodepa). [[prHITHIIORA cXeMa CIIo-
cTepexkeHHs qudpakiii PpayHrodepa B o HIEl MIITMHA MIOKazaHa Ha puc.l. ITapa-
JICIBHUH IyYOK MOHOXPOMATHUYHOTO CBITIA 1 Bij renifi-HeOHOBOIO Jla3epa Iaj1ae
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BaHO Y (poKaILHII IIOMIHI 30MpaTbHOI
JiH3W 3, BUHNLIO O 300pakeHIs jKepelia cBiTia. Baaciijiok xe qudpaxiii na By3b-
KIH IIUIAHI YTBOPYITHCH BTOPHHHI XBHJIL, SKI HOIUPIOIOTLCA B YC1 CTOPOHU I P13-
HUMH KYTaMU @, Ps, Ps,.... 0. JAbparoBaHi MIydKd KOTEPEHTHI il MOKYTH 1HTED (Pe-
pyBaru lipu HakiajeHui. Jlimsa 3 (kommarop) 30upac HapajieabHl IPOMEHI, 110 Bij-
TIOB1JJAlOTh PI3HUM KYTaM, 1 Ha ekpaHi 4 cIiocTepiracThes pe3yasTaT 1HTepdepeHIni y
BUTJISIT1 IEP1OTUIHOTO PO3MOIUTY 1HTEHCUBHOCTL [ (I = f(sing)).

AHATTUIHUNR PO3paxyHOK IHTCHCHBHOCTI CBITIIA, IO IIOMIMPIOCTLCS MO PI3HUX

HampsIMKax 3a MIUTHHOIO, TIPUBOAUTH JI0 CITIBBITHOITIEHHS
.2 :
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Jie /, —1HTeHCHBHICTh CBITIA, IO Na/1a€ Ha MUIMHY, A — TOBXKWHA CBITIOBOI XBHIIL.

[HTEHCHBHICTE CBITIA [, SIK BHAHO 3 (1), 00epTaeThes B HYIh TIPH KyTax ¢, Kl
3aTOBOIBHIIOTH YMOBI1 (bﬂ'/ ﬂ)singo =krz, e k=21, +2 +3,..., TobTO M1

sn@=kA/b. (2)

VY BLIIOBIJHUX TOYKAX HA €KpaHl (puc. 10) IHTEHCHUBHICTH CBITJIA MIHIMAJIbHA. Y

MPOMIKKaxX MK MIHIMYMaMH PO3TamoBYIOThCS MakcuMyMHE pyHKINI (1). Haltbinpmy
1HTeHCHBHICTE Ma€ TeHTpaThbHUI a0 Hy ThOBHIT MakcHMyM (U1 Hhoro & =0). Momy



B1AIIOB1Iac ~84% yCcbhOoro CBITIIOBOIO IIOTOKY, IO BUXOAUTD 13 miiuny. KyTtoBa Hari-
BIIMPHHA TIEHTPATIBFHOTO MAKCUMYMY & , SIK BUIUIMBAE 3 (2) 1 puc. 10, JopiBHIOE
o=A/b. (3)
HactymmHi MakcUMyMH poO3TaIlioBaHl CUMETPUYHO CTOCOBHO TIEHTPANIBHOTO i 1o 1H-
TEHCUBHOCTI 3HAYHO YCTYHaoTh HoMmy. [1{o0 Bu3HauuTH KYyTH Judpakini ¢ Bl Iux

MaKCHUMYMIB, MOTPIOHO B3SITH MOXIHY df,/ de BiA (1), 1opiBHATH 1i HYIIO ¥ 3HAKTH
KOPHI OTPUMAHOI0 airedpaiduoro piBmsiHms. BoHU MalOTh HACTYIIHI 3HAYCHHS

sing =1434/b;, smep, =2,46 4/ b, sme, =3, 47TA4/b,..., smep, =k +1/2)A/b. (4)

[liacraBisioun nocaigoBHo (4) B (1), 0ACpKUMO 3HAYCHIS BIAHOCHHX 1HTCHCHUB-

HocTell y BelX AuGpakIiiiHIX MaKCUMyMax.

1,41, =1:0,045:0,016 :0,008:...... ()

3 (2) BUAHO, O KYTOBA BLACTaHL (SIN¢) Bl LeHTpa AU(pakiiiHoi KapTUHH J0

MIHIMYMIB 3pOcTac 31 3MCHIICHISM IMUPUHU Iaunyd b. BHacijok nporo audpak-

TiifHa KapTUHA PO3MHPIOETHES, TIEHTPaTbHII MaKCHMYM 3allOBHIOE Maifike Bech eK-
paH. OCBITIICHICTh eKpaHa 3MEHITY€ETRCS BT IIEHTPa /10 KpaiB MOCTYIIORO. TakuM 1un-
HOM, 31 3MEHIIICHHAM IIUPHUHHU IUIMHA b OCBITJICHICTD IIPArHe CTaTH PIBHOMIPHOIO
IO BCHOMY €KpaHi.

[Ipy 30UIbIICHH] K IMAPUHUA IIIJIMHA ITOJIOKSHHS [EPIIMX MIHIMYMIB HaOIHKa-
€TBCS JIO IICHTpa KapTHUHU, TaK IO IEHTPaIbHII MAKCHUMYM CTa€ BCE BYKUC U ByKUE.
IIpu mpomy, gk BHIUIABRaE 3 (1), gionocha 1HTEHCUBHICTh MAaKCUMYMIB 3aHINAETHCS
He3MIHHOIO. AOCO/IOTHA K IHTCHCUBHICTL MAKCUMYMIB 3pocTac, TOMY IO HPOIOp-
HIAHO IUIOMIMHI IIUIMHYA 3pOCTac MOTIK SHeprii, Mo IPOXOAUTL depes3 muiuny. 1lpu
Jy>Ke TMUPOKIH MUIHHI (Y TOPIBHAHHI 3 A ) Y IIEHTP1 OJIepKYyeEMO 300pakeHHs Ji-
HIAHOIO JDKepelia CBITIIA.

Bzaram mipu my:ke Maniit KyTOBIHM BIJICTaH1 MIK JIBOMa CBITHUMH TOYKaMH iX 30-
OpakeHHs, SIK1 OJIEPKYIOTh 3a JIOTIOMOTOI0 SIKOTO-HEOY b ONTUIHOTO NpUIaay, Ha-
KIaJaloThesl OJTHE Ha OJTHE I JafoTh OJIHY CBITHY IIsIMY. OTiKe, JIB1 JTykKe ONM3EBKI TO-
YKU He OYJyTh clpUiiMaThCs HPHIaJoM PO3ALIBHO ado, SK TOBOPATh, HE OYAYTh pO3-
pizmsitrcs npuiagoM. Tomy, ske 6 He OyJIo BelMKe 110 po3Mipax 300pakeHHs, Ha
HbOMY He Oy IyThb BHJHI BIANOBLAHI AeTaln. KyToBa HallBIIMpUHA HEHTPAILHOIO JH-
(hpakIiitHoro MakCUMYyMY ¢ SIBJIsIE HAMMEHIITY KYTOBY BIJICTaHb, IIPH SIK1i BOHH ITIE
PO3PI3HAIOTHECS ONTHIHUAM TpuiajoM. Bona OesniocepeiHbo HOB'S3aHa 3 PO3ALIBHOIO
CHJIOKO OUTHYHOI'O THCTPYMEHTA

SIk TIOKa3yIoTh po3paxyHKH, pO3/IiNbHA chula O0'€KTHRa (MIKPOCKOTIA, TelecKoma
H 1H.) JOpIBHIOE

R=1/6,, =D/1.224, (6)
ae D —piamerp o0'ekTHBA.

Jludpaxitiero cBiTIa TOSCHIOETHCS TILTHAM P IPUPOJAHUX SIBUIT, TAKHX SIK paimay-
ra (audpaxiis Ha Kpamelnbkax JOIly, TYMaHy ¥ 1H.), paliiy;kH1 KIITBITI B MPSYHY IIO-
roJiy HaBkoj10 Micsng (rajo), Jxrapis H 1.

Jludpaxiiro ®payHrodepa BUKOPUCTORYIOTH QJist GUBHAHEHHS 3 BUCOKUM CHIyNe-
Hem mouHocmi diamempis Opionux (KUIbKa MIKPOMETPIB) H4acTOK Y TOMY BHIIAIKY,
SKINO YHIBEpCcabHI 3ac00M (MIKPOCKOIL, MPOSKTOP, KOHTAKTHI IIPUIIaIH i 1H.) Jal0Th



HOXUOKH, IIOPIBHIAHHI 3 PO3MIPaMU IHX YacTOK.

Onmnc eKCHepI/IMeHTaJ'[bHO'l. VYCTAHOBKH

Hpunadu it npurados: onmuuna naeaq, 2enilii-HEOHOGUT AA3EP i3 ONHCEPENOM ICUCTICHHS, Ufi-
NUHA PecyibOeaHOl WUPUHU, pelimepl, homopesucmop, npucmpit Ons 6UMipy Omocmpymy, Ma-
MOGUTE eKpaN 31 UKARAMIUL.

lIpr BHKOpHUCTAHHI ra3oBOIO ja3zepa B YKOCTI JKEpela CBIT/Ia ONTHYHA cXeMa
CIIPOINYEThCH HOPIBHAHO 3 pHc.l. CXema ekclepUMEeHTAIbHOT YCTAHOBKH IT0Ka3aHa
Ha puc.2. OnTuuHa 1ara 1 gBise cobor0 cTaHuHy AoBKUHOKO 1200 MM, Ha sIKiH 3a-
KPIIUIOIOTHCS B TOTPIOHOMY IOPSIKY OKPEM1 CIIEMEHTH OUTHYHOI CXEMH. Y3J0BXK
JaBW HaHeceHa MUIIMeTpOBa IMIKaja JUISl BITIKY TOJI0KeHHS pelitepiB. Pelitepn ciy-
IYIOTh JUUIS BCTAHOBJICHHS Ha JIaBl CKIAJ0BUX OJMHUIL YCTAHOBKH (IIUIMHU, €KpaHa
i 1), YrpuMyBad Jiazepa sBisic coOol0 IPUCTPIN U KPIIUICHHS JIa3epa Ha Jiapi 1
TIEPEMIINEHHS JTa3epPHOTO MPOMEHS BiTHOCHO ONITHYHOI OCl TPH I0CTYBaHHI YCTaHOB-
ku. Expan 5 npusHadeHuit JJisl CLIIOCTEPEeKeHs  BUMIpy 300pakeb JudpakiiiiHoi
kapTuHd. Ha MaToBifl HOBepxHI eKpaHa HaHECCHI BepTHKAaJIbHA W TOPU3OHTAaILHA
IITKATH 3 TIHOIO HOIUIKHA 1 MM.

Puc.2. Cxema excriepuMe-

HTaJIbHOI YCTAaHOBKH.

1 - onTH4HA J1aBa;

2 - Jazep remi - HEOHO-

BHUH 3 YTPUMYBa4IEM;

3 - MUIMHA peryJIboBaHa,

4 - dhoTOpe3ncTOP;

5 - MaToBUH €KpaH 3 Bep-

THKaJTFHOK W TOpW30HTa-

/ JILHOIO IIKAJIaMU,

6 - TIprIay U peecTpariii
oTocTpymy:
7 - JUKepeno KWUBIIEHHS
jazepa.

[Ipunax ams Bamipy ¢oTtocTpyMy 6 cCKIafaeThes 13 IMUGQPOROTO BUMIPIOBAIBHOTO
MIPUCTPOIO 3 TepeMUKaIHLHUMH Jllalla3oHaMH 1 JpKepena skuBleHHd. Jlo mpumamy
HpUEAHYETLCS poTopesrcTop 4, Mo 103B0oJsIe POOUTH BUMIPH (OTOCTPYMY IIPH Pi3-
HUX OCBITIEHOCTIX. PerynpoBaHa MUIMHA 3 JO3BOISIE MIHITH 1i MAPUHY B MEXKax
Big O 10 4 mM. Bona 3akpiiuiena B CTIAIN 3 eKpaHOM 1 BCTAHOBIIIOETLCS B peuTep.
BijicTans B INTOITAHM TTUIAHA JIo oc1 cTiitku 20 mM. DoTope3ucTop 4 KpIIMTHSS Ha
KPOHITITEHHI, 10 MOKe TIepeMITTaTUCs 3a JTOTIOMOTOI0 TBHHTOBOTO MeXaHI3My Ha Bi-
Jctanb 90 MM B o6maBa 0OKH B Ocl. BiH 3akpUTHR BY3bKHM €KpaHOM 3 IPOPI3OM.
111 expaHOM PO3MIITIEHA TITKaNa JUIS BIJUTIKY HOTO TTOJIOKEHHS . J[711 oOMeskeHHS XO-
JIy Ta3epHOTO TPOMEHS MOTPIOHO Ha Kpato JaBH 000B'I3KOBO BCTAHOBHUTH €KpaH.

3apaanns 1. BusHaueHHs kyTiB Judpakilii i HANIBIIAPUHY HEHTPAJIbLHOTO
MAKCHMYMY.



1. IOcTyioTh IpoMiHb JIazepa 3a JOIOMOIOK ekpaHa. s nboro:

- MPUCYBAIOTH €KpaH J0 BUXIJTHOTO BiKHA Jazepa i 3a JOTIOMOTOI TaWKHW Ha CTIHTI
HOTO YTpUMYBaua CIONyJaiOTh IPOMIHE 13 TOPU3OHTATRHOIO TIKAJIOK eKpaHa;

- 38 JOIIOMOI'OIO I'BUHTIB ISl TOPHU3OHTAIBHOIO I0CTYBAHHA CHOIYYAIOTh IIPOMIHb 13
BEPTHUKATHHOIO TTKATOI (IIPOMIHE TIPH TTOMY TIOBHHEH TIOTPAaIATH B IIEHTP KBajipa-
Ta, O 3HAXOJUTHCS Ha TIOUATKY KOOPUHAT 000X IMKAaI),

- BLCYBAIOTh €KpaH Ha Kpail JIaBh i 3a JOIOMOI'OK THX K€ TBUHTIB 3HOBY BCTAHOB-
TIOIOTH IPOMIHB Y TIEHTP KBajpara;

- IIEpEeCYBAIOUM KpaH B1Jl KPAKO JIABH JIO Jla3epa JoMaratoThes, o0 MPOMIHb HE 11e-
peMilaBcd 1Moo IeHTpa KBajpara (IpH HEOOXIIHOCTI 3pOOUTH J0JAaTKOBE IOCTY-
BaHHS TUMH K TBUHTaMH).

2. BCTaHOBIMIOIOTH HA ONITUYHIHN JIaB1 NIUJIMHY IEpe)] Ja3epoM Ha BljicTaHl (20 + 30)CM.
IMismHa - J0CUTH TOHKHUH iIHCTPYMEHT, 3 SIKHM MOTPiGHO MOBOAUTHCS HizkHO. Po-
3KPUBAETHCS BOoHa o0epTaHHAM TBHUHTA Y BEPXHIH ii yacTHHI Mo roJUHHIil cTpiai.
MaroBHii eKpaH IOMINAIOTh HAIIPUKIHIN JaBU. Ha HbOMY 0JIepKYIOTH BUpa3Hy AU (-
pakiiiiny kapruny. JJIsl oo HONEPeYHUMH IIEPEMIMCHHIMHA MUIMHA JOMaraoTh-
cd, Moed TPOMIHE Jlazepa epekpuBar ii CHMeTpUTIHO.

3. 3ajaloTh MUPUHY IUIHHKA Hopsaky 0,03 MM (TpU HaMMEHIIHX HOAUIKH) 1 CIIOCTE-
pIraroTh Ha ekpaHl AUPpaxIiiiHy KapTHHY YV BATIEII MAKCHMYMIB 1 MIHIMYMIB (CBIT-
JTHAX 1 TEMHHUX CMYT).

4. BipaxoBYIOTh II0 IIKall MOJOKEHHI TPBOX-II'STH CHUMETPHIHUX MaKCUMYMiB

- . . - ! 13 . - . .
Ay, o i, 1 MIHIMYMIB  d,, d; . (IIpaBopyd 1 JHBOPYH BLJ LEHTPAILHOIO), BUMI-
PIOIOTH BifCTaHb [ MIiK TUIMHOIO 1 €KpaHOM i OOUHCIIOIOTE KyTH Judpakiyi (y pa-
JiaHax) 1o opMyaax

(a,,—a,,)/2 (a,,—a,,)/2
Prs =~ Puin = (7)

(IIpy MaJIMX KyTax sm@~1g@~ @).

5. IIoBTOPIOIOTH BUMIPH 110 ILIL 3,4 [IPH 1HIIHUX 3HAYCHHSAX ITUPUHUA IIUIMHA (HE
MeHII Tphox) b = (0,03 +0,1) MM.

6. OOUMCIIOIOTH KYyTOBY HAIIBITUPHHY TIEHTPAITFHOTO MAKCHMYMY

8 =(a;, —a;,)/2! upu Beix 3HAYEHHSX MUPUHHU IITLTHHH.

7. PesyiwsTaTH BUMIPIB 1 0OUHCIIEHD 3aHOCATE YV TaOIHITO 1.

Tabmuna 1
k I b A i A s Proax a.;c,i' a;c,é' Prin g
1
2
3
1
2

8. byayiors rpadik 3anexuocti o = f(h).



3aBjanHg 2. BUBYeHHS po3LOALLY IHTEHCUBHOCTI CBi1yia B JUdparuiiHii
KapTHHI Bijl 0/JHi€T IIJTHHNA.
1. BcTaHOBMIOIOTH Ha ONITHYHIN JTaRl OTOPE3UCTOP.
2. llepeMimyoTh HOro HEPUCHAMKYBIPHO 0 ONTHYHOI OCl 1 HABOJUTH IIOCIIIOBHO
Ha BCl MakCHMYMH Au(PpakiiiiHoi kapTHHH 110 OOHBI CTOPOHH BIJ IIEHTPATHEHOTO
MaKCUMyMY. 3HIMArOTh IMopa3 BIUNK 0 ITHPPOBOMY Ipuiaay. [[ORTOPIOIOTE BUMIPH
LIPHU IIepeMileHl GoTope3ucTopa y BUXIAHE HOI0KeHISL. OOUUCIIOITL CepelHE 3Ha-
YeHHS 1HTEHCHBHOCTI </ > (IHTEHCHBRHICTH CBITJIA IIPOIIOPINIHHA CHI1 CTPYMY).
Orpumani gai 3aHOCATDL Y TadIHUIIo 2.

Tabnuia 2
k -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5
I—)
Ie
<[>

3. ByaytoThk rpadik 3ai1eXkHOCTI IHTEHCHBHOCTI BIJT HOPSIKY JAPPaKIIHHOTO MaKCH-
mMymy </ >= f(k).

KoHTposHi mHTaHHA

1. o HazuBaeThes Audpakiiero ceitiaa?

2. Y uomy nondrae iamiHHICTh udpakiii Openens v udpaxmi Opayarodepa?

3. TloscHiTh cxemy crniocTepeskenHd Jqudpakiii Opayarodepa i OJHIET NIUTHHN.

4. Sl sMiHIOETRCA TU(paKkmiiiHa KapTHHA Ha SKpaHi MpH 3MSHIMSHH] (30UTBIICHHI) IMTHPHHHA MLTH-
HH?.

5. SIx BU3HAUUTH KYTOBY HAIIBIIMPHHY HEHTPATLHOTO MAKCHMYMY?

6. Slki ocoOMMBOCTI Mae ONITHYHA cXeMa poOOTH TIPU BUKOPHUCTAHHI TA30BOTO Jlazepa?
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