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PobGorta 3-4. BuBueHHs qudpakiiiiHoi rpaTku

Mema pobomu: BU3HAUEHHS MEPIOAY Ta KyTOBOi aucriepcii AudpakuiiHoi
IPaTKH; BU3HAYCHHS JJOBKWHU CBITJIOBOT XBHJIi 32 JOTIOMOTOFO TPATKHU.
Obnadnanua ma npunadu: yCTaHOBKA JIJISl CIOCTEPEXKEHHS AU paKIii.

KopoTki Teoperuuni BizomocTi

HudpakuiiiHa rpatka — ONTUYHUN NpUiIaja, KU T03BOJIsE CIOCTEpIraTH Ta
BHUMIPIOBATH CHEKTPAJIbHUN CKJIaJ ONTUYHOIO BUIIPOMIHIOBAHHA. Y JlaHiid poOOTi
BUKOPUCTOBYETHCSI HAUMPOCTIIIA IPaTKa, 110 SIBJIsIE COO00 MPO30pYy IIIOCKY ILIaC-
TUHKY 3 BEJIMKOIO KUTBKICTIO apajieIbHUX MITPUXIB, AKI NOAUISIOTH ii HA OJHAKOBI
npo3opi o6xacti ("muMHU") PO3ALICHI OJHAKOBUMHU HEMPO30PUMHU MPOMIKKAMU
(BnacHe mWITpUXaMmH). ICHYIOTh TakoX BiAOWBAaNbHI I'PATKH, B AKUX IITPUXHU HaHeE-
CEH1 Ha J3epKajbHy MOBEPXHIO, 1 poJib "MIUIMH" BUKOHYIOTh HEYIIKOIKEH1 o0Jac-
Ti. Y CHEKTPOCKOIi 3aCTOCOBYIOThCS M CHelliaibHI IPaTKU 13 OUTBII CKIIAJHUMU
dhopmoto MoBepxHi Ta NMpodiyieM MIUIKH.

OCHOBHUMH MapaMeTpaMu IPATKU € BIACTaHb MDK CYCIIHIMHU IIUTMHAMH,
abo nepioo rpatku d = a + b (a, b —1MpUHA MIIMHA Ta MPOMIXKKA, BIAMOBIIHO) 1
MOBHA KUIBKICTh IIUIMH N. Y TEXHIIl YaCTO BUKOPUCTOBYIOTH SIK apaMeTpu Kib-
KIiCTh IITPUXIB HA OJXMHHINO NOBXKUHK f= 1/d (MM ') i JOBKMHY IpaTKu L, TaK 110
d=L/N.

VY poboTi nociimkyeTbess audpakiiis

l l l l L ¥ @paynrodepa: rpaTka ONPOMIHIOETHCS IO

HOpMaJli MapaiejbHUM MYYKOM MOHOXpOMa-

TUYHUX TIPOMEHIB BiJ Ja3epa, 1 Audpakiiiiina

KapTUHA CIOCTEPIraeThCcsl Ha €KpaHi B (oka-

JBHIA TIJIONIMHI JIIH3HW, II0 BCTAHOBJICHA Ha
HUIAXy IudparoBaHoro mydka, puc. 1.

JAu¢pakuiiina kKapTuHa

BusHaynMo 1HTEHCUBHICTD [ , B 3aie-

’KHOCTI BIJI KyTa iudpakuii ¢ (audpaxkuiiny
KapTUHY), 1110 CTBOPIOETHCS HA €KpaHi rpart-
a2 KOIO 3 KUIBKICTIO IIUIMH N IpU ONPOMIHEHHI

Puc.1 CBITJIOM 13 JOBXXHHOIO XBWJII A. Y KOXHIU

Toulll ekpaHa ((hoKaabHOI IUIOUIMHU) JIiH3a

30upae N MydKiB IPOMEHIB, SIK1 BUXOJATH 13 IPATKH 11 OAHUM 1 TUM CaMUM KYTOM
mudpakuii @ . Ko moBepxHs I'paTKU OCBITJIIEHA PIBHOMIPHO,a HIUIMHU MAarOTh
OJIHAKOBY IIUPUHY b, nudparoBaHi Ny4YKd MalOTh OJHAKOBY IHTEHCUBHICTH [, siKa
BHACIZOK AU pakiii 3a1eXuTh BiJl KyTa ¢ 1 BU3HadaeThes popmynoto ([1], § 4.3;

[2], § 5.6):

|
|
|
i




sin® ((wbsing)/A)
I, =1, _ . (1)
((mbsing)/2)
HudparoBani mMyuykd € KOI€pEHTHHMH W TpU HaKIaJaHHI 1HTEp(EpyIoTh.
Tomy pesyibTyioua iHTCHCUBHICTh [, B KOXKHIH TOYI[l €KpaHa BH3HAYA€THCA HE

JMIIE BEIMYMHOIO [, Ta KUIBKICTIO IIUIMH IpaTku N, a i pi3Hunero ga3 o mnpome-

HIB, SIK1 IPUXOMSTH BiJl CYCIAHIX IIUIMH. [3 ONTUKHK BiIOMO, 1110 JIiH3a HE BHOCHUTH
JI0JATKOBOI pi3HHUI (pa3 y MpOMEHi, 0 MpOXOoAsTh Kpi3k Hei. Tomy O BH3HaAUa-
€TbCS TUIBKU BEIMUMHOIO A =d Sin¢, 3rIHO 13 CMIBBIAHOUIEHHIM O = (271/ /”L)A

2rd sing
—

Binnoiguuii po3paxysok ([1], § 4.4; [2], § 5.7) nokazye, 1110 AJis IJIOCKOT IPaTKH 3
nepiosoM d 1 KUIbKICTIO IIUIMH N IHTEHCUBHICTh Ha €KpaHi B 3aJIEKHOCTI Bl KyTa
nudpakuii ¢ JOpIBHIOE

S = (2)

sin®(N§/2)  sin’((Nzdsing)/A)

v sin® (5/2) =4 sin® ((wd sing) /1) ®)

ne I, — IHTeHCUBHICTh, Ky CTBOPIOBaJia OM KOXKHA IIUIMHA OKPEMO TPHU 3aJIaHOMY
KyTi qudpaxiii 3rigHo 3 hopmynoro (1).

AHani3 n1pyroro MHoOKHUKa y hopmyii (3) mokasye, 110 Ha €KpaHi yTBOPIO-
€ThCSl BEJIMKA KUIBKICTh MAaKCUMYMIB 1 MIHIMYMIB, CEpeJl SIKMX BUPI3HIIOTHCS TaK
3BaH1 20/106HI MAKCUMYMU TPATKH, IO CIIOCTEPITAIOTHCS 32 YMOBHU

dsinp=xtmA, m=0,1,2,.... 4)

Yucnio m Ha3UBAETHCA MOPSIAKOM TOJIOBHOTO MAaKCUMYMY.

B nentpi ekpana (npu m = 0) crioctepiraeTbcs UEHTPAIbHUNA TOJIOBHUN Ma-
KCUMYM, a 00a014 — roJIOBHI MaKCUMYMU MEPIIOTO, IPYroro Ta iH. HOpsAIKiB. AOu
3HANTH IHTEHCUBHOCTI I'OJIOBHUX MAaKCUMYMiB, Tpeba yMOBY (4) mifcTaBUTH y (o-
pmyny (3), 110 Beje 10 HEBU3HAUYEHOCTI:

2
sin (Nmﬁ) 0
=l ——-F=1—.
) 1
sin” (mr ) 0
AJe 1 HEBU3HAYEHICTH JIETKO PO3KPUBAETHCS 32 MpaBuiioM JlomiTans 1 1ae Takui
pe3yInbTar:

Ieon = Nz[l' (5)

I3 hbopmynu (3) TakoX BUILIMBAE, IO MK CYCITHIMU FOJIOBHUMU MaKCHUMY-
MaMHu po3TamoBaHi N — 1 MiHIMyMiB, a MK HUMU — N — 2 ayxe ciiabKux mo0id-
HUX MAaKCUMYMiB. [HTEHCUBHICTh MOOIYHUX MAKCUMYMIB JyX€ Maja, TO X IMpak-
TAYHO BCS CBITJIOBA €HEPris, IO MPOXOAHUTh KPi3b IPATKY, 30CEPE/KeHa B TOJI0-
BHHMX MakcumMymax. JIJisi MIOBHOTH KapTUHU CIIIJ] TAKOX ypaxyBaTH, 1110 uepe3 Aud-



pakKiiio Ha KOXKHIM IUIMHI BenuuuHa /; y Gopmyii (3) HE € KOHCTaHTOIO, a 3aje-
KUTHb B ¢ . ToMy 13 30UIBIICHHSIM MOPSIAKY 7 IHTEHCUBHICTh TOJOBHUX MaKCH-
MyMiB 3MiHIO€TbCs 32 3akoHoM (1) i npu sing =(A/b),(24/b),...06epraeTbes
Ha 0. Po3no/ii1 iIHTEHCUBHOCTEN SIKUW BUIUIMBAE 3 popMynu (3) 11t yMOBHOI IpaTt-
ki 3 N = 4 miimHaMu Ta BUTHOIICHHSIM (d/ b) =3, umoctpye puc. 2. llltpuxosa
KpHUBa, 110 € rpadikoM 3a1eXHOCTI (5), BimoOpakae BIUIMB Ha IHTEHCUBHICTH T'OJI0-
BHUX MaKCUMYMIB I'PaTKH BiJ AUPPaKIii HA KOXKHIN HIUIHAHI.

Peanpna nudpakiiiina kapTUHa ICTOTHO BIAPI3HSAETHCA BiJl HaBEIEHOI HA
puc. 2. Y peanpHIi rpaTii 4yepe3 BEIUKY KUIBKICTh HIUITMH MK CYCIIHIMH TOJIO-

od ok B s 2 A 22 44 +A pA Sin
6% 54 42 34 74 a'P” X 25 35 45 S5 6% °"7
HcC.

BHUMHM MaKCUMyMaMH YTBOPIOEThCSI 0arato ciaOKuX MOOIYHMX MAKCUMYMIB, fKi
PO3MIIIYIOTECS 1y’Ke OJM3bKO OJUH BiJ 0aHOro. ToMy Bi3yalabHO BOHU HE pO3pi3-
HSIOTHCS 1 CTBOPIOIOTH HA €KpaHi Julle cla0Kuil pOH OCBITIEHOCTI. 32 TAKMX YMOB
rOJIOBHI MAKCUMYMH CTalOTh J1y’K€ BY3bKHUMHU 1 MalOTh BUCOKY IHTEHCHUBHICTb.

Jlucnepcis rpaTku

3ri1HO 3 YMOBOIO (4), KyTu Iudpakxiiii, a OTKe i MOJIOKEHHS TOJIOBHUX MaK-
CUMYMIB Ha €KpaHi, 3ajJeXaTh Bl JOBXHHU XBWJII CBITJA, 10 MPOXOJUTH KPI3b
rpatky. ToMy npu OIPOMIHEHHI I'paTKH OUTAM CBITJIOM, SIKE MICTHTh YC1 JOBXKUHU
XBWIb B mupokoMy iHTepBaii (0,4 + 0,75) MKM, TOJOBHI MAaKCUMYMH JIJIsl PIZHUX
JOBXXKHH XBHJI1 YTBOPIOIOTHCS MPU PI3HUX KyTax, TOXK 1 B PI3HUX TOYKaX €KpaHa.
BinmnoBizHO Ha eKpaHi 3aMiCTh AYy>K€ BY3bKHX MAKCUMYMIB CHOCTEPIratoThCs Ough-
Paxkyiini cnekmpu — MHAPOKI 3a0apBIIeH] CMYTH 3 YIOPSIKOBAHUM PO3TalTyBaHHSAM
KOJIBOPIB B (p10JIETOBOTO A0 YEPBOHOT0. BUHSATOK CTAaHOBUTD JIUIIIE LIEHTPATbHUN
MaKCUMYM, SKUW JUIIAETbCS BY3bKUM 1 HE 3a0apBlIEHUM, OCKUIbKU mipu m = 0
yMOBa (4) BUKOHY€ETHCS JJIs BCIX JOBKHUH XBUJIL.

SIKu1o Ha TpaTtKy CHpsSIMyBaTH CBITJIO, B SIKOMY IPHUCYTHI HE BCl JOBXKHHHU
XBUWJIb, & JIUIIE OKpeM1 BY3bKi IHTEpPBaIM (CHEKTpasibHI JIiHIT) 3 BIANOBIAHUMU 1H-
TEHCUBHOCTSIMHU, TO JJIs1 KOXKHOT JIIHII TOJIOBHOMY MakCUMyMY Au(pakiii y CrieKkTpi
3aJ1aHOTO MOPSAKY Oyle BIAMOBIAATH OJTHO3HAYHO BU3HAYEHUH KyT nudpakiii, a
OT)Ke ¥ T0JIOKEHHS Ha ekpaHi. ToMy Ha ekpaHi Oyne crioctepiraTucs Halip oKpe-
MUX BY3bKHX KOJIBOPOBUX CMYT, MOJOKEHHS Ta SCKPaBICTh SKUX TOYHO BIIMOBI-
Ja0Th JOBXMHAM XBWJIb Ta IHTEHCHUBHOCTSAM BIAMOBIIHUX CIEKTPAJbHUX JIHIN.
TakuM 4uMHOM, IpaTka Ma€ 3JaTHICTh PO3KIAZaTH OMPOMIHIOIOYE CBITIO IO JIOB-



KUHAX XBWIb. ToMy AudpaKiiiiHi IpaTKM BUKOPUCTOBYIOTH SIK MPUIAA IJIsl BU3HA-
YEeHHS CIIEKTPaJIbHOTO CKJIay BUIPOMIHIOBAHHS Ta OTPUMAHHS IHTEHCUBHUX ITyY-
KIB CBITJIA 13 32JaHOI0 JTOBKUHOIO XBUJII.

3a pe3ysibTaTaMHd BUMIPIOBaHb y JIaH1id poOOT1 MOKHA OLIIHUTH OJIUH 13 cIie-
KTpaJIbHUX MapaMeTpiB I'PaTKu — oucnepcito. Jlucnepcis nokazye, HACKUIbKU Jo0pe
IpaTka po3BOAUTH Yy MPOCTOP1 MPOMEHI 3 OJU3BKUMU JTOBXKUHAMU XBHIIL. Po3pi3-
HSIOTHh KYTOBY Ta JIiHIMHY qucnepcito. KyToBa aucnepcis BU3HaYa€ThCs, K

_do
?dA’
ne d¢ — KyT MDK HanpsiIMKaMy TOJIOBHUX MaKCUMyMIB Ju(pakiii 1jas ABOX MpPO-

MEHIB, TOBXKHMHH XBHJIb SIKUX BiAPI3HAIOTHCS Ha BenuuuHy d A, puc. 4.
Bupas D, BU3HA4YaeThCs AUDEPEHLIiO-

BaHHSAM YMOBHU (4):
dcosp-dp=mdiA =
m (6)

D = :
dcoso %

4

[Ipu HeBenukux KyTax Audpakiii

D, =—. (6a)

Jliniina gucnepciss BU3HAYAETBCA  SIK Puc. 3.
D,=dx/dA, ne dx=ds/cose (aus.
puc. 3). IIpu HeBenukux kytax gudpakiii dx =~ Fde, 1

[z::EQ-FQ (66)

ne F — ¢dokycHa BifCTaHb JIH3H, MO0
MpoeKTye AUGPaAKIIHHUN CIIEKTP Ha €K-

A e QA paH.
P N CuniBBinHomieHHs (6) 1 (6a) moka-
3YIOTh, IO KYTOBa JHUCIEPCIA 3pPOCTaE
< npu 30UIbLIEHHI MOPSAJIKY CHEKTpa m.
. .. le umrocTpye puc. 4, Ha IKOMY TTOKa3aHO

\A
N 4B T -
— el L LT L MOJIO)KEHHSI TOJIOBHUX MAKCHUMYMIB IS
Puic. 4 JBOX 3aJJaHUX JOBXKHMH XBHWJI B CIEKT-
pax pi3HOrO HOPSAKY, PO3paxoBaHE 3a
CHIBBIIHOUIEHHSM (4). AJle Ha PAKTHUIl BUKOPUCTAHHS CIEKTPIB BUCOKUX MOPS/I-
KiB 0OMEXeHEe TXHbOIO MaJIOI0 IHTEHCHBHICTIO Ta EpeKpuBaHHAM. 13 hopmyn (4) 1
(6) BUIUIMBAE, 110 ¥ Yy MEXKax OJHOTO MOPAJIKY CHEKTpa AUCIEpCis IpaTKU HE JU-
maeThbes craioro. BoHa 3pocTae mpu 30UblIeHH] KyTa Tudpakiiii, 0TKe i JT0BXKHU-
HU CBITJIOBOI XBHJIL.
VY nauiit poOOTI BUKOPUCTOBYETHCS JIA3€PHI JKEpeia, 110 BUIPOMIHIOTh MO-
HOXPOMATHYHE CBITJIO 13 CYTTE€BO BIIMIHHUMH JIOBKMHAMU XBWIl. TOMYy KyTOBY



JUCHEPCIIO TPATKH MOKHA OLIHUTU TUIBKM HAOJMKEHO 3a BU3HAYEHHUMHU B EKCIIe-
PUMEHTI KyTaMu Audpakuii ¢, 1 ¢, 11 ABOX BIIOMUX JOBXKUH XBWIL A, 1 A, :

zA(DZ(Pz_(Pl‘ (7)
eKc AA{ 12_21

ExcnepumeHT i mopsiiok BUKOHAHHA PO00TH

B po6ori sik mKkepena CBiTJIa BUKOPUCTOBYIOTHCS TPU JIa3epH, IO T'€HEpy-
I0Th MPAKTUYHO IJIOCKI  MOHOXPOMATHYHI CBITJIOB1 XBWJI1 B CUHIH, 3€JIeHIN Ta ye-
pPBOHIIl 00MacTsaX crekrpa, BiANOBIAHO. ONTHYHA CXeMa EKCHepPUMEHTAIbHOI
YCTAaHOBKM IOKa3aHa Ha puc 5. [lapanenbHuil my4ok mpoMeHiB Bix Jkepena 1 i3
3a/1aHOI0 JIOBXKUHOKO XBWI1 A Majae mo HopMaii Ha AudpakiliiHy rpatky 2 3 Bep-
TUKAJILHUMH IIUTMHAMH 1 IMicysl Hel — Ha 301pHY JiH3Y 3 3 BiIOMOIO ()OKYCHOIO BiJI-
ctanHio F. V QoxkanpHii MIONMHI JIH3UM BCTAHOBJICHHHM €KpaH 4 1Jis crocTepe-
KeHHs nudpakuiiiHoi kapTuHu. Expan oOnanHaHuil rOpU30HTAIBHOIO JIIHIMKOIO
JUTsL BU3HAYEHHS] KOOPAMHATH X TOYKH, B SIKY IPUXOASATH MPOMEHI 3 BIAMOBIIHUM
KyTOM JU]pakiii ¢ .

-+

3 4
Puc. 5

Busznauyenns nepioay amdppakuiifHol IpaTKu

O3HallOMUTHUCH 13 THCTPYKIIIE€IO HA pOOOUOMY MICII Ta 3aHECTH 110 TabiuIl 1
BKa3aHy JOBXXHMHY XBUJII BUIPOMIHIOBaHHS 3€JIEHOTO Jlazepa A,. 3aHecTH A0 Tald-
muik 112 GpokycHy BiacTaHb JiH3M F.

3rigHo 3 IHCTPYKIIEI0 Ha poO0YOMY MiCIll BBIMKHYTH 3eieHuit nazep. [lepe-
KOHATHUCS, 110 CBITJIIOBHM MyYOK MOTpPAIUIS€ B IEHTPaJbHY 30HY AUPPAKIIAHOI



rpaTki. BCTaHOBUTH MK €KpaHOM 1 IPAaTKOIO JIIH3Yy B TaKOMY IOJOXKEHHI, 1100
nudpakuiiHa KapTUHA Ha eKpaHi 0yJia SKHAHYITKIIIO0.

[Topsimok BUMIpIOBaHb:

1. 3HATH Ta 3aHECTH JI0 BIAMOBIAHUX KOJOHOK Tabyuil 1 BITHOCHI KOOP-
JIMHATU TOJIOBHUX MaKCUMYyMIB — TIOKa3M X,, 1 X_, Ha JIHIAII 110 oOuaBa OOKHU Bix
IEHTPaJIbHOIO0 MaKCUMyMYy. BuMipu BUKOHATH JJIs TOPSAKIB m =1, 2, 3.

2. JIJ1s1 KO’)KHOTO TIOPSIAKY 71 OOYMCIUTH Ta 3aHECTH A0 Tadmuil 1 3Ha-
YEHHSI KOOPJAUHAT TOJIOBHUX MAaKCUMYMIB X = (xm +x, ) / 2 1 cuHyca KyTta audpa-

KIii sing = x/\/F2 + x?

3. 3a Gopmyoro (4) 0OOUUCITUTH 1 3aHECTH 10 TaONuIl | 3HAYEHHS TMepi-
ony rpatku d,, nas m =1, 2, 3.
4. 3a pesynpTaTaMu 1. 3 OOYMCIUTH Ta 3aHECTH A0 Tabmuill 1 cepemHe

3HAYCHHS TEePIOAY IPaTKH <d> = (cl’1 +d, + d3)/3.

Tabonuus 1

Ar =532 um; F= ,Mm

Xy MM X _my MM X, MM sin @ d,, MM <d >, MM

(USTNI NS T I

Bu3HayeHHs 1OBKMHM XBWJIi BUIIPOMIHIOBaHHA J1a3epiB

3a”ecTH 10 TaOIUII 2 BEIMYUHY NEPIOJY IPATKU d = <d > 3 Tabnumi 1.

5. 3amicCTh 3€JI€HOT0 Jia3epa BBIMKHYTH YEPBOHUIA.

6. 3HATH Ta 3aHECTH JI0 BIAMOBIAHUX KOJOHOK TaOJIUII 2 BITHOCHI KOOP-
JIMHATU TOJIOBHUX MaKCUMYyMIB — TIOKa3M X,, 1 X_, Ha JIHIAII 110 oOuaBa OOKHU Bil
IEHTPaJIbHOIO0 MaKCUMyMYy. BuMipu BUKOHATH JJIs TOPSAAKIB m =1, 2, 3.

7. JIJ1s1 KO’)KHOTO TIOPSIAKY 71 OOYMCIUTH Ta 3aHECTH J0 TaOJIMIll 2 3Ha-
YEHHSI KOOPJAUHAT TOJIOBHUX MAaKCUMYMIB X = (xm +x, ) / 2 1 cuHyca KyTta audpa-

KIIii sin¢ =x/\/F2 +x*.

8. 3a ¢opmysoro (4) OOUUCIUTH 1 3aHECTH 0 TAOJMIll 2 3HAYEHHS JIOB-
JKHUHHU XBHII A, g m =1, 2, 3.
9. OO6UuCIUTH cepeTHE 3HAYCHHS <l> = (/11 + A, + 4, ) / 3 1 3aHECTH HWOrO0

10 Tabnuii 2.

10. 10.3amicTh yepBOHOro ja3zepa BBIMKHYTH cuHIi. [lepexoHaTucs, 1o
CBITJIOBHM My4YOK MOTpAIUIs€ B UEHTPAIbHY 30HY TU(DPaKIIIHOT IpaTKH.

11. Bukonatu BuMmipu Ta oOuMciieHHs .. 6 — 9. Pe3ynbTaT 3aHecT 10
BIIITOBIAHOT YaCTHHHU TAOJIHII 2.



Tabonuus 2.

=, MM; F= ,Mm
Jlazep m Xpy MM | X_;py MM | X, MM sin @ A, HM <),>, HM
1
e [
3
1
Cuniit 2
3

Ouinka KyTOBOI Aucnepcii nupakuiiHOI IpaTKN

12. 3a nanumu tabmuup 11 2:

— 00YHUCIIUTY Ta 3aHECTU 10 TAOIMIl 3 PI3HULIO JOBXKHUH XBUJIb 3€JIEHOIO Ta
cuHboro AA, = A, — A, 14epBoHOro Ta 3eyeHoro nasepiB AL, =4 -4 ;

— 3a JIOIIOMOTOI0 KaJIbKYJIATOPA Yepe3 CUHYCH OOUMCIMTU Ta 3aHECTU J0
TaOIuLi 3 BEIUUUHY KYTIB @,, (0,, (¢, B pajlaHax;

— 00YMCITUTH Ta 3aHECTHU 110 Ta0UIll 3 KyTH MIXK TOJIOBHUMH MaKCUMyMaMu
3€JIEHOr0 Ta CUHBOrO Jasepa A@, =@, —¢, 1 YEpBOHOIO Ta 3€JEHOro Ja3epa
Ap, =, —0,.

12. OOGuucnutu 3a popmynoro (7) Ta 3aHECTH 10 TaOIUIl 3 3HAYEHHS Ce-
pennboi aucnepcii Dy, D, 1S KO)KHOTO 1HTEpBATY TOBXHH XBHJIb B KOXXHOMY IO-
psaaky nudpakiiiinoro cnekrpa. [IpoananizyBatu oTpuMaHi pe3yabTaTH.

Tabnuus 3.
Ad = ,HM AA, = ,HM

Ao, =0, —0@,, | Ao, =0, —0,, B B

m | ¢.pan | ¢,.pan | @, pan | SO TPTO I BOT0TOn N h | Dy, !
pan pan

p—




KoHTpoJibHI 3antuTAHHSA

1. o Take audpaxiiis CBITIA Ta 3a SKUX YMOB BOHA CIIOCTEPITaeThCs ?

2. o take nudpakuiifHa rpaTka Ta SKUMU MapaMeTpaMy BOHA XapakTe-
pU3y€eThCS?

3. Onumiite qudpakuiiiHy KapTUHY BiJ IpaTku. UM BOHA BIIPI3HIETHCS
BIJI TAKO1 JJIs1 OQHIET IIIITTUHN?

4. 3a SKMX YMOB CIIOCTEpPIralOThCsl TOJIOBHI MAaKCUMYMH Ta MIHIMyMH
audpakuii Ha rpaTii?

5. Sxio rpaTka ckiagaeTbes 3 N IIUIMH, TO B CKUIBKK pa3iB IHTEHCHB-

HICTh Y TOJOBHOMY MakCUMyMi Audpakiiii Ha eKpaHi BIAPI3HAETHCS BiJ] IHTEHCUB-
HOCTI, 1110 CTBOPIOETHCS B 111l TOUIll OJIHIEIO MLITUHOIO?
6. Buxonsuu 3 popmynu (3), orpumatu hopmyiny (5).

7. Buxonsuu 3 dopmynu (3), oTpumaTy HaOJWIKEHUM BUpa3 IS 1HTEH-
CUBHOCTI MOOIYHUX MaKCUMYMIB TU(paKIlii Ha TpaTLi.
8. Bin voro 1 sik 3anexuTh mHUpUHA AUPpakUiiHuX MakcuMyMiB? [Ipu

AKOMY HallMEHIIOMY 3HA4Y€HHI MepioAy I'PAaTKU Ha Hil crocTepiraerbes Audpak-
1isi ?

9. [Ilo Ha3uBaeTbca KYTOBOIO AMcHepciero rpatku? Big voro Ta sk BoHa
3JIEKUTH?

10. o Ha3MBa€eThCS JIHIMHOIO AMCHEPCi€r0 IpaTku? BcTaHOBUTH 3B’ 30K
MIDX JIIHIITHOIO Ta KyTOBOIO TUCTIEPCIEI0 IPATKU MPH BEIUKUX KyTax Audpakiiii.

11. Sk, 3rigHO 3 TEOpi€r0, MAaIOTh CHIBBIAHOCUTUCS BEJIWYMHU JUCTIEPCIi
I'PAaTKU B JJOBIOXBUJIBOBIM Ta KOPOTKOXBUJIbOBIN 00nacTsax crektpa? Uu y3romxy-
10ThCsl Barni pe3ynbTaTi eKCriepuMeHTy 3 TAKMM BUCHOBKOM ?

12. TlosicHUTH MOPSAOK BU3HAYEHHS MEPIOJy I'PATKHU Ta JOBXKUHU XBUII1
BUIIPOMIHIOBaHHS Jiazepa. YoMy KOOpAMHATH CMYT Tpeba BUMIPIOBATH MO 00UABA
OOKH BiJ] LIEHTPAJILHOTO MAaKCUMYMY?
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